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Llandudno.  263.  503.    851 
Llanelly.  190 
London.  City  of.  148 
London  County  Council.  32, 

190.  231  263.  425.  503.  541. 

576.  615.  (Annual  Report) 

770.  (Tramu/ays)  (Aldwych 

Subwav)   3,   32.   333,   577. 

(G.B.I  587.  615,  735    744. 

770.  851.  88b.  927.970 
Lowestoft.  33.  383,  699 
Luton,  615 
Madeira,  836 
Maesteg,  615 

Maidstone,  108,  148,  770,  851 
Malvern  578.  810 
Manchester.  33,  148,  231,  269, 

426,  928,  1012 
Mansfield   770 
Marylebone,  231,  426,  467 
Mexico.  426.  578.  810 
Middlesbrough.  33 
Middlesex     Tramways.      74. 

149 
Monaco.  836 
Monmouth.  467.  770 
Morecambe.  928 
Morley.  74 
Neath.  851 
New  Zealand,  811 
Newcastle,  149,426 
Newcastle-under-Lyme,     190. 

659 
Newport,  33,  190,  269 
Newquay,  837 
Nice.  578 
Northfleet,  811 
Norway.  231 
Norwich.  231 
Nuneston.  659 


Oldbury.  851 

Oldham.  851 

Orrell.  541 

Ouchan,  383 

Paddington.   74 

Paignton,  333 

Palestine,  191 

Paraguay.  852 

Pembroke.  699.  927 

Penrith.  1012 

Penz-^nce.  33 

Perth.  103 

Peru.  811 

Plymouth.   108.  699 

Poplar.  74,  338,  541 

Porto  Rico.  578 

Portsmouth    852 

Portuguese  East  Africa,  457 

Provisional  Order  Transfer, 
149 

Ramsgate.  426 

Rawtenstall.  578 

Red  ditch,  74 

Reigate.  149 

Rochdale,  349 

Rochester,  74 

Rome,  33,  232.  269 

Ross,  770 

Rossendale.  927 

Rotherham.  383.  1012 

Roumania.  428 

Russia  837 

St.  Anne'sonS;a.l91, 349,467 

St.  Helens.  308.  887 

St  Na?aire.  232 

St.  Pancras.  33.  108.  426.  887 

Salford.  149.  699 

School  Lighting,  191,303 

Sedgefield,  927 

Sheffield.  191.  269,  308.  541. 
852.  1012 

Sicily.  426 

Sidmouth.  887 

.Sittinebourne.  149 

Smethwick.  837 

South  Africa.  502.971,  1013 

South  Shields.  191.  30S 

Southampton.  426.  615.  659, 
971 

Southend,  426,  735 

Southgate.  659 

Southwark,  502.  541 

Southwick.  578 

Sowerby  Bridge.  33 

Spain.  426,  578.  811.  1013 

Stalybridge.  Hyde.  Du'<in- 
field  &  Mossley  Joint  Tram- 
ways Elec.  Board,  149.  269. 
699 


Stepney.  149.  303.  426.  467. 
1013 

Stirline.  735 

Stockport.  191.  1013 

Stoke  Newington  388 

Stoke-on-Trent.  837 

Stoneham.  81 1 

Stretford.  502 

Strood.  699 

Sunderland.  699.  852 

Surbiton.  578 

Sutton  Coldfield.  191 

Swansea.  108.  148 

Swindon.  74,  541 

Smtzeriand,  103 

Taunton.      149.      578.     699. 
83,' 

Theatre  Lighting,  309 

Thetford.  735 

Tonbridge,  191.  615 

Torquay.  659 

Toulon.  735 

Tunbridge  Wells.  149.  502 

Turkey,  735.  837 

United  States.  811 

Uxbridge.  1013 

Virginia  (U.S.A.l.  232 

Wadebridge.  349 

Wakefield,  388 

Wallasley,  269 

Walsall,  33,  232.  542 

Walthamstow.  108,  349,  463, 
615,  1013 

Ware,  811 

Warrington,  33 

Watford,  191,  615,928 

Wednesbury.  75,     149.    309. 
I       887.  928 
1    West  Bromwich.  149 
[    West  Ham.  33.  191.  426.  578. 
I        615,  929 
I    Westminster.  971 

Whitehaven.  33.  659 

Whitworth.  852 
;    Wigan.  269.  309  617 

Willesden,  33.388.  503 

Wimbledon.  149, 468,  81 1.  863. 
1013 

Wolverhampton.  33.  388. 542, 
735 

Woolv.ich.  108.  349.  503,  617 

Worcester.  1013 

Workhouse  Lighting.  lOf.  263, 
659.  738 

Worksop.  232 

Worthing.  542 

Wrexham.  468.  659 

Yarmouth.  852 

York.  33.  149,  192.309,930! 
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Aberdeen  Suburban  Tramways,  776 
Addinell.  976 

Alderley  &  Wilmslow  Elec.  Supply.  237.  354 
Aluminium  Corpn,  313.  354.  392 
Amalgamated  Raido-Telegraph.  934,  976 
American  Telephone  &  Telegraph,  474.  508.934 
Anglo-American  Telegraph.  154.  583.  663.  976, 

1016 
Anglo-Argentine  Tramways.  892.  1016 
Anglo-Portus'es?  Telephone.  313,  353 
Anglo-Spanish  Elec.   38 
Armstrong,  Whitworth.  934 
Armstrong.  Power.  548 
Aron  Elec,  Meter.  314.  353.  392 
Ascot  District  Gas  &  Elec. .  776 
Associated  Battery.  78 
Auckland  Elec  Tramways.  197,  237 
Babcock  &  Wilcox.  77.  1 13.  892 
Baker  Street  It  Waterloo  Railway.  623,  663,  703 
Bank  ftir  Elecktrishe  Untern-hmungep  Zurich, 

P16 
Barnii'ey  d  District  Elec.  Traction,  152,  704 
Bath  Elec.  Tramways  37,  394 


Bergmann  Elektricitats-Werke,  154,  976 
Berry  Construction,  856 
Birkdale  District  Elec.  Supply.  474 
Birmingham,  City  of   Tramways.  816 
Birmingham  Elec,  Case.  154.  740 
Birmingham  &  Midland  Tramways.  353,  393 
Blackpool  &  Fleetwood  Tramroad.  663 
Blackpool.  St.  Anne's  &  Lytham  Tramways, 

548.  584 
Bombay  Elec.  Supply  it  Tramways.  547.  583 
Bourne  End  E'ec    Installation   624 
Bournemouth  St  Poole  Elec.  584 
Bradford  Elec.  Engineering.  154.  976 
Br„y.  Markham  8t  Reis^  976 
Bn'-hton  it  Rottingdean  Seashore  Elec.  Tram- 
road.  776 
Brisbane  Elec.  Tramway.  976 
Bristol  Tramways  it  Carriage,  674 
Brit.innia  Elec    Lamp  Works.  548 
Britinh  Accumulator.  740 
Bnlish  Aluminium.  77.  1 13.  198,  274.  503 
British  Columbia  Elec  R.iilway.  274.  624 
British  Elec.  Traction.  392.  429.  434.  471 

e 


British  Electromobile.  856 

British  Empire  Trust.  474 

British  Insulated  it  Helsby  C.ibles.  816 

British  L.  M.  Ericsson  Mfg..  474 

British  Pov/et.314 

Biiti'h  Prometheus.  314 

British  Railway  TrafSc  and  Elec.  274 

British  Thomson- Houston,  583,  664 

British  Westinghouse  Elec.  &  Mfg.,  113.  152. 

198.  624 
Brom'ev  (Kent)  Elec.  Light  It  Power,  474.  856 
Brompton  &  Kensington  Elec.  Supply.  624 
Browett.  l.indley.  394 
Brown,  Boveri.  816 
Bruc-  Peebles.  314.  430.  584 
Brush  Elec.  Engineering.  353.  393.  474,  508.  892 
Bude  Elec  Supply.  238.  934 
Buenos  Ayres.  City  of.  Tramways.  114.  584 
Buenos  Ayres  Grand  National  Tramwaya,  236 

393.  394.  472 
Buenos  Ayres  Elec.  Tramways.  429 
Buenos  Ayrea  New  Tramways,  236.  508 
Bullers.  624 


Buluwayo  Waterworks.  237 

Calcutta  Elec.  Supply.  154.  197.  198.  272,  474. 

664.  776 
Calcutta  Tramways  37.  154.  238.  704 
Callender's  Cable  andConstruclion.197, 237, 856 
Cnlmont  King.  816 
C.imbridge  Elec,  Supply.  776 
Cambridge  Elec.  "Tramways.  154 
Campbell  St  Lsherwood.  508 
Cinadian  General  Elec.  113  314.  856 
Carbone  Arc  Lamp.  816 
Cash  IH.  J.i.  154 
Castner-Kellner  Alkali,  2:-8 
Central  Eler,  Supply   238 
Central  London  Railway.  584.  623  664 
Central  &  South  American  Telegrarh.    1016 
Chadburn's  Shir  Telegraph.  394.  473.  856 
Charing  Cross.  Euslon  Jt  Hampstead  Railway. 

624   664 
Charing  Cross.  West  End  &  City  Elec  Supply, 

38.  78.  238.  664 
Chatham  <t  District  Light  Railways.  703 
Chelsea  Elec.  Supply.  b2A 


9up('It-niuiit  to  *    1  tiv  Klvctrtclui, 
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Chili  T^lephons.  507.  546  976 

Chilian  Else.  Tramways  &  Light.  703 

Chislehurst  Eleg.  Supply,  474 

Chisv.ick  El?c  Sjpply.  237.  816 

Chloride  Elec  Storage.  703 

Cia  Marconi  de  Tele^afia  Sin  Helios  del  Rio  de 
U  Plata,  776 

City  i  South  London  Railway.  547.  583.  621 

Oly  of  Birmingham  Tramways.  17.  1 13 

QX:\  of  London  Elec  Lighting.  354.  508 

City  of  Santos  Improvements  38.  113 

Cleveland  &  Durham  County  Elec.  Power   975 

Colombo  Elec.  Tramway?  and  Lighting.  78 

Comrsi^nie  Cenerale  d'Eiectricite  de  Lourenco 
Mar.TafS.  856 

Compa<ni?  Internationale  d'Eiectricite.  Gaz  et 
Eau.  816 

Consolidated  El?c..  508.  547 

Cork  Elec  Tramways  &  Lighting.  37 

Cossor  (A.  C.I  624 

County  of  Durham  Elec.  Power  Distribution 
238.  274.  354.  474 

County  of  London  Elec.  Supply.  38.  113.  394. 
584 

County  of  Northampton  Elec.  Power  &  Trac- 
tion, 816 

Coventry  Elec.  Tramways,  113.  154 

CoxfH.  W.\  154 

Craigpark  Elec.  Cable.  113.  153 

Crompton.  583.  623 

Crossley.  816 

Crysjico.  5S3 

Cuba  Submarine  Telegraph.  37 

Cycle  Else.  Lamp.  314 

Davis  &  Timmins.  R56 

Dawson.  R..  548 

Deutsch-Sudamerikansche  Telepraohen  Gessll- 
schaft.  856 

Devonport  &  District  Tramway.  975 

Dick.  Kerr  &  Co..  934 

Diesal  Engine.  198 

Direct  Spanis.h  Telegraph.  274,  934 

Direct  United  Statss  Cable.  547.  583.  622 

Dir-ct  West  India  Cable.  855.  934 

Dolter  Ei£c  Traction.  548 

Doulton  &  Co..  2.'2.  538 

D.P.  Battery.  548 

Dublin  &  Lucan  Elec.  Railway.  664.  776 

Dublin  United  Tramways.  508.  584,  623 

Dudley.  Stourbridge  &  District  Elec.  Traction. 
37.  113 

Dumbarton  Burgh  &  County  Tramways.  816. 
856 

Dundee,  Broughty  Ferry  &  District  Tramway, 
856 

Durham  Collieries  Elec.  Power.  313.  430.  624 

East  London  Railway.  584 

Eastern  Telegraph,  114,  153,  194,  474  (set  also 
f,  lOS) 

Eastern  Extension  Australasia  &  China  Tele- 
graph, 114    153,  195  474,  y.S 

Eastern  &  South  African  Telegraph,  704 

Eeco  Batt»ry  &  Electricsl  Co.,  816 

Edmundscr.'s  Elec  Corpn,,  153,  238,  623,  703 

E?erton,  78 

E'ec,  Canal  Haulage,  78 

Elec,  Construction,  547,  581 

Elec,  Development  of  Ontario,  394 

Elec.  &  General  Investments,  ,584  622,  856 

Elec  Lighting  and  Traction  of  Australia.  274 

Elec  Light  Insurance  and  Maintenance.  394 

Elec.  &Ordnanc3  Accessories.  314 

Elec  Power  Storage,  474  507,  546,  976 

Elec,  Supply  Co.  for  Spain,  429 

Elec,  Taxicah  508  {see  nlsn  General  Index) 

E'ec.  Traction  of  Hong  Kong,  /8 

Elec.  Wiring  and  Fittings,  154 

Elecrrobus.  43,  78 

Electro-Mechanical  Brake,  624 


Elmore's  German  and  Austro-Hungarian  Metal, 

393 
Evershed  &  Vienoles  704 
F-lten  &  GuiUeaume-Lahmeyerwerke,  273,547, 

856 
Fleetwood  &  District  Elec  Light  Railway,  548 
Folkestone  Elec,  Supply,  394  .  934 
General  Elec,  584,  623 
Genera'  Elec,  (Russial,  816 
General  Elec  Tramwavs.  976 
General  Elec  (U  S,  A.I.  273 
Ges'llschaft  fur  Elektrische  Unternehmungen. 

Berlin.  38 
Globe  Telegraph  &Trust.  274.  429. 472.  704.  816 
Gloucstershire  Elec.  Power.  394 
Glover  (W.T  1.238.934 
Gould  Storage  Battery.  314.  354 
Grand  "Trunk  Railway  of  Canada.  37 
Gravesend  &  Northfleet  Elec.  Tramways.  153 
Great  Northern  &  City  Railway,  623,  664 
Great  Northern,  PiccadiMy  &  Brompton  Rail- 
way, 623.  664.  703 
Great  Northern  Telegraph.  1 13.  508 
Greenwood  &  Batlev.  429.  507 
Griffiths  (Wm.  .  114 
Guildford  Elec.  Supply.  154.  274.  976 
Hadfield's  Steel  Foundry.  198.  740 
Halifax  &  Bermudas  Cable.  856,  934 
Hartlepool  Elec,  Tramways,  548 
Hastings  &  District  Elec.  Tramways.  508 
Havana  Elec   Railway.  78 
Hawkes,  474 

Haywards  Heath  Elec.  Supply.  594 
Headlands  Patent  Elec.  Storage  Battery.  740 
Henl»y  (W.  T.I  Teiecraph  Works.  664 
Heywood  ;S.  H.|.  976 
Hiph  Wycombe  Elec,  Light  &  Power.  314 
Hindhead  &  District  Elec  Light.  704 
Hobart  Else  Tramway,  430,  934 
Hollovay  Else  Supply,  976 
Hove  Elec,  Lighting,  314 
Howard  Asphalt  Troughing,  233 
Hudson  &  6ov/ring,  740 
Ilfracombe  Elec  Light  &  Power,  740  ] 
Imoeri.al  Tramway,'.  624 
India    Rubber.    Gutta    Percha    &   Telegraph 

Works.  473 
Indian  Elec.  Supply  &  Traction.  473  856 
lndo-Europ;in  Telegraph.  38.  82.  110 
international  Elektricitats  Gesellschaft.  390 
Isle  of  Wiiht  Else.  Light  &  Power,  153,  237 
jevonslS.I,  934. 
Johnson  &  Phillips  113 
Johnson-Lund-ll  Elec,  Traction,  473 
Johnstone.  Benjamin  &  Co..  548 
Kalgooriie  Elec.  Power  &  Lighting.  1 14. 153.934 
Kalgoorlie  Elec.  Tramways,  114 
Keighley  Elec.  Engineering,  33 
Keith  (J.)  &  Blackman,  508 
Kensington  &  Knightsbridge  Elec,   Lighting, 

664 
Keynsham  Elec,  Light  &  Power,  776 
Kidderminster   &    District    Elec,    Lighting   & 

Traction,  892 
La  Capital  Traction  &  Elec.  508 
Lancashire  Dynamo  &  Motor.  474 
I  Lancashire  Power  Construction.  547.  62.3 
Lanarkshire  "Tramways.  703.  776 
Leamington  &  Warwick  Eiec.  Co..  429 
Leicestershire  &   Warwickshire    Elec.    Pov/er. 

38.  78 
Lima  Railways,  77£ 
Lisbon  Elec,  Tramways,  153.  237.  816 
Liverpool  &  District  Lighting.  664 
Liverpool  Overhead.  623.  664.  703 
Llangollen  &  District  Elec.  Light  &  Power,  816 
Loch  Leven  Water  &  Elec.  Power.  704 
London.  Brighton  &  South  Coast  E?ailway,  664 
London  Elec,  Lamp,  856 


London  Elec  Wire,  154 

London  Electrobus,  154 

London  General  Omnibus,  816 

London  &  North-Western  Railway,  740 

Longstreths,  238 

Lowne  Elec,  Clock  &  Appliances,  704 

Mackay,  274 

Madeira  Elec  Lighting,  548 

Madras  Elec  Supply.  313.  354 

Madras  Elec  Tramways,  394 

Mann,  Egerton,  238 

Mansfield  &  District  Tramways,  856 

Manx  Elec.  R.ailway.  78 

Marconi  International  Marine  Communication, 

430,  508 
Marconi's  Wireless  Telegraph,  38,41,  70,  112 

198,237,238,278,314,430 
Mather  &  Piatt,  238.  704 
Melton  Mowbray  Elec.  Light.  238 
Memoranda,  38.  78.  114.  154.  198.238.274,314, 

354,  394  430,  474.  508.  548.  584.  624,  664,704, 

740,  776,  816,  856,  892,  934,  976.  1016 
Mersey  Railways.  776.  816 
Merthyr  Elec.  "Traction  and  Lighting,  78 
Metropolitan  District,  654,  664,  703 
Metropolitan  Elec.  Supply,  274.  624 
Metropolitan  Elec.  Tramways.  314 
Metropohtan  Railway,  584.  623,  664 
Mexican  Light  &  Power.  274.  354 
Mexico  Tramways.  38.  78,  238,  274,  430,  548 
Midland  Railway,  740 
Monorail  Portable  Railway,  934 
Monte  Video  Elec,  Light,  ?16 
Monte  Video  Telephone,  38 
Montreal  Light  Heat  and  Power  78  430  594 
Montreal  Street  Railway,  154,  274 
Morris  Hav/kins,  976 
Mountain  &  Gibson,  704.  934 
Municipal  Elec.  Light  and  Power.  154 
Nairobie  Elec.  Power  &  Liehting.  776.  934 
National  Elec.  Construction.  153,  198 
National  Telephone,  38,  474,  547,  582 
New  General  Traction.  473.  892 
Newcastle  &  District  Elec.  Lighting,  892 
Newcastle-upon-Tyne  Elec.  Supply,  154,  314, 

430 
N.orth  London  Railway.  740 
North  Melbourne  Elec.  Tramways  &  Lighting. 

508 
North-West  London  Railway.  114 
Northampton  Elec.  Ligh*  &  Power.  740 
Northwood  Elec.  Light  &  Power.  740 
Netting  Hill  Elec.  Lighting,  474 
Okonite,  474,  508 
Oldbury  Steel  Conduits  78 
Oldham,  Ashton  &  Hyde  Elec  Tramway,  38  704 
Oriental  Telephone  and  Elec,  78.  114 
Oswestry  Elec  Lighting  &  Power.  473 
Oxford  Elec.  Co..  704 
Para  Elec.  Railways  &  Lighting.  623 
Parker  (T.l.  584 
Pearson  Fire  Alarm.  238 
Perth  (W.  A.).  Elec.  Tramways.  198.  273 
Petrr'oorough  Elec.  Traction.  816 
Pnoenix  Elec.  Heating.  548 
Potteries  &  District  Elec.  Traction.  153,  198 

704 
Primativa  Gas  &   Else.   Lighting  of  Buenos 

Ayres.  78 
Private  Wire  &  TfJephone  Installation,  740 
Provincial  Tramways,  38,  430 
Puebla  Tramway  Light  &  Pov;er,  816 
Rangoon  Elec.  Tramway  &  Supply.  153.  238. 

394.  704 
Reuter's  Telegram,  238,  273,  976 
Rio  de  Janeiro  Tramway>  Light  &  Power,  154, 

274,  354,  394,  430 
River  Plate  Elec,  38 
Robinson,  L.,  546 


Rosario  Elec,  856 

Rounday  it.  District  Elec,  Lirhting,  394 

Rowland  Barnett,  548 

Royce,  508,  547 

Ruston,  Proctor,  238 

St.  Austell  &  District  Elec,  Lighting  &  Power 

114 
St,  James  &  Pall  Mall  Eec  Light,  1 14,  154,  Sk% 
Sao  Paulo  Tramway,  Light  and  Power,  78,  273, 

354,856 
Scott  (E,),  &  Mountain  1016 
Shawinigan  Water  &  Power,  976 
Sheerness  &  District  Elec,  Power  &  Traction, 

354 
Siemens  Bros,,  548 
Siemens  Bros.  Dynamo  Works,  624 
Sloan  Elec,  856 
Slough  &  Eton  Elec,  Supply.  38 
Societe  anonyme  Ottomane    du  Gaz  de  Bey* 

routh,  78 
South  American  Light  &  Power,  740,  776 
South  London  Elec,  Supply,  548 
South  Metropolitan  Elec,  Light  &  Power,  78.  474 
South  Metropolitan  Elec.  'Tramways  &  Light- 
ing. 154.  198 
South  Staffordshire  Tramways.  154 
Stewarts  &  Lloyds.  776 
Submarine  Cables  Trust.  154.  197 
Sunbeam  Lamp.  776.  976 
Suter  iFrank).  548 

Swansea  Improvements  &  Tramway.  114,  975 
Swritchgear,  474,  624 
Syndicate  of  Elec,  Engineers,  548 
Taunton  Elec.  Traction,  78 
Telegraph  Construction  &  Maintenance,  508, 

543,  581 
Thompson,  Ritchie,  38 
Tonyrefail  &  Gilfach  Goch  Elec,  Light,  624 
"Toronto  Power,  740 
"Torquay  Tramways  Construction,  624 
Tubes,  474 

Tynemouth  &  District  Eke  Traction,  1 14 
"Tyneside  Elec.  Development.  154 
"Tyneside  Tramways  &  Tramroads,  704 
Underground  Elec.  Railways  of  London,  38 

198.  238 
United  Elec,  Car.  38.  856,  934 
Urban  Elec,  Supply,  354 
United  Elec  Tramways  of  Monte  Video.  354. 

394,  624,  892 
United  River  Plate  Telephone,  508,  547,  581 
Unity  Motor  Elec  &  General  Engineering  624 
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NOTES. 

Co-operative  Electrical  Exhibits. 

K.\'iiiuiTiox.s  are  now  so  frequentthat  it  is  often dlHicult  to 
know  whether  money  is  well  .spent  in  taking  sjiaco.  Kvery 
exiiibition  cannot  be  essentially  technical,  and  )iiany  are 
particularly  popular.  In  the  latter  case  the  ditticuUy  may 
be  e<pn\eniently  solved  Ijy  a  larqe  niunlier  of  exhibitors 
Joininj;  together  to  give  a  combined  elecliical  exhibit.  This 
ooui-se  was  to  have  been  followed  at  the  Franco-]'>riti.sh 
Exhibition,  but  we  very  much  regret  to  hear  that  the  idea 


has  now  been  abandoned.  The  electricity  supply  coiu- 
jjanies  had  promised  Hnancial  support,  and  many  promi- 
ucnt  nianufitcturers  and  contractors  had  decided  to  take 
f>art.  There  appear.s,  however,  to  have  been  a  singular 
lack  of  business  promptitude  on  the  part  of  the  exhibition 
autliorities.  Consequently  the  negotiations  were  so  pro- 
tracted that  when  details  were  finally  arranged  the  manu- 
factui'ers  fell  there  was  insufficient  time  left  for  them 
to  do  justice  to  the  exhibit  Imfore  the  date  of  opening. 
Consequently,  many  of  the  most  prominent  exhibitors  de- 
cided to  withdraw,  the  result  being  that  the  scheme  has 
been  abandoned. 


This  is  all  the  more  regrettable  because  we  understand 
that  arrangements  are  being  made  to  have  an  effective 
combined  exhibit  showing  the  advantages  of  gas.  In 
popular  exhiliitions  it  may  well  l)e  that  a  great  deal  of 
btisiness  cannot  be  attracted  to  heavy  engineering,  but  it 
must  not  be  forgotten  that  such  exhibitions  have  their 
educational  value.  The  advance  of  the  electrical  industry 
is  very  closely  bound  up  with  the  proper  education  of  tiie 
general  public  to  the  advantages  of  electrical  applications 
generally.  There  is  comparatively  little  use  in  having 
highly  etticient  lamps,  convenient  apparatus  for  heat- 
ing and  cooking,  and  handy  little  motors  for  domestic 
applications,  if  the  public  is  left  in  ignorance  of  the 
many  useful  a]jpliances  ready  at  hand.  Educational  in- 
formation of  this  kind  can  be  given  much  more  rciidily 
at  an  exhibition,  such  as  the  Franco-Hritish  Exhibition, 
and  more  effectively  by  a  good  combined  electi;ical  display 
tlian  by  any  other  means,  and  we  think  tltat  the  scheme 
should  have  been  carrieil  through  even  at  the  risk  of  the 
exhibit  being  incomplete — a  most  connuon  occurrence — at 
tlie  date  of  opening. 

Technical  Education  in  America 

Tiiic  I'iiiier  read  by  Sir  Wili,i.\m  1'i;i;i-.<  k  Ijefore  the 
lioyal  .Society  of  Arts  upon  "  Technical  p]ducation  in 
.Vmerica,"  of  which  a  brief  abstract  will  be  found  elsewhere, 
emphasises  two  points  in  which  this  country  differs  fiom 
Aniiaica.  In  the  first  place,  American  technical  institu- 
tions are  founded  and  supported  to  a  great  extent  by 
private  individuals.  Thus,  the  magnificent  institute  now 
being  completed  at  Pittsliurg  is  due  to  the  munilicence  of 
Mr.  CAKNEiilE.  Possibly  this  is  natural  enough,  liecause 
America  is  the  land  of  rapidly-made  millionaires,  men  who 
frequently  ama.ss  wealth  by  the  industrial  application  of 
processes  evolved  by  applied  .science.  In  this  countiy, 
on    the    other   hand,    a    good    de.xl    of    municipal    tinan- 
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eial  assistance  is  given,  but  private  donations  are 
not  as  frequent  as  might  be  desired.  There  are, 
however,  some  marked  exceptions,  as,  for  example,  at 
Liverpool  and  Birmingham.  T.ut  the  older  institutions, 
as  often  as  not,  do  not  benefit,  because  tliere  is  greater  in- 
ducement to  found  some  institution  which  is  entirely  new. 
Tims  the  oldest  nniversities  labour  under  difficulties. 
The  same  thing  is  evident  in  London  where  there  is  always 
greater  difficulty  in  raising  funds  for  our  university  colleges 
than  for  our  polytechnics.  Might  not  Mr.  (  'atixegie  help 
to  set  the  fashion  here  as  in  America  >.  Certainly  the 
field  is  ample. 

TuK  other  point  emphasised  by  Sir  A\'illi.a,ji  ruEicti-:  in 
his  Paper  was  the  fact  that  employers  in  America  usually 
require  the  production  of  diplomas  by  young  engineers 
before  accepting  them  for  any  position.  Not  only  do 
employers  assist  the  technical  institutions  in  this  way,  but 
they  help  very  liberally  in  the  equipment.  No  doubt 
if  is  rather  on  this  account  that  a  fdurth  year  of 
instruction  has  become  very  general  in  America.  As 
.Sir  AViLLlAM  Pkeecf.  puts  it,  in  the  first  three  years  the 
student  should  learn  something  of  everything,  and  in  the 
fourth  year  he  should  learn  everything  of  something. 
"\Miether  such  a  fourth  year  will  eventually  be  adopted  in 
this  country  is  doubtful.  In  some  respects  it  is  preferable 
for  the  employer  to  obtain  the  raw  material  before  it  is 
too  far  crystalised  by  technical  instruction  along  lines 
which  may  not  be  commercial.  ^Moreover,  there  is  a  great 
})robability  that  the  student  in  his  fourth  year  will  not 
know  what  subject  to  choose  in  M'hich  ''  to  learn  every- 
thinif,"  and  he  may  eventually  tind  that  he  is  unable  to  take 
up  that  particular  line,  and  that  he  must  adopt  some  other 
work  for  which  his  specialised  knowledge  is  of  little  value. 


The  Post  Office  Electrical  Engineers. 

A\'i;  ha\e  this  week  received  a  new  journal  called  the 
Fost  Office  Mcdriciil  Enrjineers  Journal,  devoted  to  the  in- 
terests of  the  recently  founded  Institution  of  I'ost  Office 
I'higineers.  In  many  respects  our  new  contemporary,  which 
is  to  be  published  quarterly,  is  a  counterpart  of  the  National 
Til( phonr  Joiirnol x\c<?\)i  that  it  necessarily  deals  notnu'rely 
with  the  subject  of  telegraphy,  which  is  so  essentially  con- 
nected with  the  Post  ( )ttice,  but  vvith  the  newer  developments 
of  telephony  as  well.  A  few  words  of  welcome  by  Sir  Joiix 
(  IavkV  .show  tiiat  the  eflect  of  specialisation  has  been  rather 
to  isolate  the  telegraph  engineer  and  the  telephone  engineer 
Irom  existing  societies  and  ])ublications,  which  have  found 
it  necessary  to  devote  themselves  increasingly  to  the  wider 
and  newer  applications  of  electrical  energy.  It  will,  per- 
haps, be  felt  that  the  telegra])h  and  telephone  engineers 
have  not  availed  tiiemselves  of  existing  facilities  as  much  as 
they  might  have  done  during  the  past  few  years,  for  tele- 
graphic and  telephonic  I'ajiers  have  not  been  often  read. 
However  that  may  be,  the  more  specialised  a  liranch 
of  engineering  becomes  the  more  dillicult  it  is  for  existing 
pulilications  to  mict,  the  needs,  and  doiibtless  our  new 
contemporary  will  till  a  want.  The  prcs(^nt  issue  contains 
ill  its  80  pages  a  number  of  short  articles  on  various  tele- 
graphic and  telephonic  sulijecls,  and  quite  a  nnmher  of 
pag('H  arc  devoted  to  social  to])ics.  Every  launch  of  en- 
gineering benefits  by  the  discussion  of  new  doveloimients  as 


the}'  arise,  and  most  engineers  are  the  better  for -a  littlP" 
authorship.  We.,  therefore,  wish  our  newest  contemporary 
every  success. 

Standardisation  in  Various  Aspects. — We  regret  that  m  the 
abstract  of  Dr.  Glazebrook's  lecture  on  this  subject,  which  ap- 
peared on  p.  903  of  our  last  issue,  the  electrochemical  equiva- 
lent of  silver  was  given  as  0-0000111827,  instead  of  0-00111^27: 
grammes  per  coulomli. 

Batavia-Cocos  Submarine  Cable. — A  new  cable  connecting 
Batavia  with  the  Cocos  Islands  was  recently  laid  b}'  the 
Eastern  Extension  Telegraph  Co.'s  c.s.  "  Patrol,"  and  was 
opened  for  traffic  on  Mondaj'  last.  The  cable  is  about  770- 
nautical  miles  in  length. 

Institution  of  Mechanical  Engineers. — Under  "  Arrange 
nients  for  the  Week  '  in  our  last  issue  we  announced  that  a 
Paper  on  "  Mechanical  Stokers  "  would  ba  read  by  Mr.  E.  B. 
Ellington  before  the  (Graduates'  Association  of  this  Institution. 
We  find  that  Mr.  J.  E.  Barnes  was  in  reality  the  author  of  this- 
Paper,  Mr.  Ellington  being  the  chairman. 

Leeds  Local  Section  of  the  Institution  of  Electrical  Engi- 
neers.— At  a  meeting  of  this  section  held  on  Thursday, 
April  9tb,  the  following  ofhoers  were  elected  for  the  session 
1908-9.  Chairman:  Mr.  H.  E.  Yerbury ;  Vice  Chairman : 
]\Ir.  W.  M.  Rogersou  :  Committee :  Messrs.  W.  Emmott, 
W.  B.  Woodhouse,  J.  W.  Hame  and  .(.  M.  Smyth. 

British  Association. — The  programme  of  the  7Sth  annual 
meeting  of  this  Association,  to  be  held  in  Dublin  from  Sep- 
tember 2nd  to  9th,  has  been  announced.  Mr.  Francis  Darwin 
will  deliver  his  presidential  address  on  the  former  of  these 
two  dates,  while  special  evening  discourses  will  be  given  on 
"Halley^s  Comet,"  by  Prof.  H'^  H.  Turner,  and  on  "The 
Lessons  of  the  Colorado  Canon,"  by  Prof.  W.  M.  Davi*,  of 
Harvard  I'niversity.  As  regards  the  social  side,  garden 
parties  will  be  given  b}-  the  Lord  Lieutenant  and  Lady  Aber- 
deen, by  Lord  and  Lad}'  Ardilaun  and  by  the  Provost  and 
Senior  Fellows  of  Trinit}'  College  :  evening  parties  will  be 
held  by  Lord  and  Lad}-  Ivagh  and  the  Royal  Dublin  Society, 
and  many  excursions  The  reception  room  at  Trinity  College- 
will  lie  opened  on  Monday,  August  31st. 

Electrical  Development  in  Japan. — According  to  L'liidii^tni 
Klcitri<iue,  the  use  of  electricity  in  Japan  is  being  extended  in 
various  directions.  As  a  result  of  this,  the  Furukawa  Com- 
pany have  establisheil  a  new  factor}  at  Nikko  for  the  manu- 
facture of  copper  wire.  During  the  last  year  the  production 
from  these  works  has  greatly  increased.  It  is  principally  used 
for  cables  in  Tokio  and  ^"okohanla,  though  that  employed  on 
the  municipal  networks  was  made  abroad.  The  Japanese 
Government  has  ordered  for  the  port  of  Yokohama  61  electric 
cranes,  varying  in  capacity  from  1  to  75  tons.  There  are  at 
present  100  hydro-electric  stations  at  work,  and  sevei'al  are  in 
course  of  construction.  Amoui;  the  latter  is  one  on  the  river 
Tamagaws,  sup|)lying  Tokio  ;  from  this  station  20.000  kw.  are 
transmitted  at  40,000  volts.  There  i.s  also  one  of  32,000  kw. 
in  course  of  erection.  Japanese  promoters  arc  also  studying 
the  utilisation  of  the  numerous  waterfalls  in  Korea  for  this 
purpose. 

The  Tramways  and  Light  Railways  Association. — We  have 
rcL-eivcil  llio  April  issue  (if  this  .Vssociation'a  ( ijtirid/  Cirnilur, 
which  states  that,  altlion^-h  no  dctinito  date  has  jet  been  fixed 
for  the  Annual  Tramway  Congress,  to  bo  held  at  the  Kranco- 
Ibitish  Exhibitiiin  in  .'nl},  it  will  proh.ilily  take  place  on  cither 
the  .'ird  or  10th  of  that  month.  Fnur  i'apeis  will  be  read,  ami 
a  dinner  nf  tlic  members  of  the  Association  will  follow.  Full 
pai'ticidars  will  be  uivcn  in  the  next  issue  of  the  Ciriulnv.  The 
Association's  Iv'tijiort  on  Brakes  is  ncaring  complclion,  and  it 
is  hoped  thai  it,  will  be  foniul  possililo  to  pid)lish  it  caily  in  tho 
summer.  Nearly  IS  months  iiavo  boon  spent  by  tho  special 
committee  api'ointed  to  consider  this  (picslion.and  their  report 
will  bo  foniid  to  bo  both  fidl  and  conqirehensivc.  The  VirrtUai 
•also  contains  a  copy  of  the  Homo  Ollice  ainend<Ml  draft  regula- 
tions and  a  liecision  given  recently  on  a  tramway  lating  case. 

Cable  InterruptionB.                                  Dnioof  lii(eim|>tion  i 
r.iiniiiiuilH.     ('aveiii.c Miir.  15  1908 
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Personal. — On  Friday  last,  the  10th  inst..  Lord  Rayleigh, 
jiiesideiit  of  the  Koyal  Society,  was  unanimously  elected 
(,'haucellor  of  the  University  of  Camlnidge  in  succession  to 
the  late  Uuke  of  Devonshire. 

I^Ir.  Geo.  Hinde  Nisbett,  M.I.E.E.,  engineer  and  manager  of 
the  British  Insulated  ^t  Helsby  Cables  (Ltd.),  of  Huyton, 
Lanes.,  has  been  appointed  to  the  Commission  of  the  Peace 
for  Lancixshire. 

Electric  Lighting  in  Berlin. ^According  toL.  J.  Aueibacher, 
who  gives  some  details  on  this  subject  in  the  Electrical  World, 
practically  all  the  commercial  arc  lighting  in  Berlin  is  accom- 
plished by  the  flame  arc.  They  are  very  liberally  used,  some 
shop  fronts  of  moderate  size  having  as  many  as  l-T  to  20  lamps, 
hung  about  5  ft.  .apart.  The  lamps  are  installed  o\  er  the  win- 
dows, and  heavy  opal  glass  serves  to  screen  and  diffu.se  the  light. 
A  few  open  arcs,  but  no  inclosed  arcs,  are  used.  A  new  kind 
of  lamp  named  "  Economy  "  is  now  being  installed.  These 
operate  singly  on  115  volts,  and  are  made  in  -t,  (i,  S  and  10 
ampere  sizes.  They  burn  .30  to  50  hours  and  give  a  brilliant 
white  light.  A  few  carbon  filament  lamps  are  still  in  servieo, 
but  whenever  possible  the  "  Osram  "  or  tungsten  lamfi  is  used. 
The  cost  of  current  for  lighting  is  about  fid.  per  unit. 

The  Institution  of  Mechanical  Engineers. — The  annual  dinner 
was  held  at  the  Hotel  Cecil  on  Thursda)'  last,  April  !Hh,  the 
members  and  guests  numbering  over  200.  The  President  (Mr. 
T.  Hurry  Riches)  wa-s  in  the  chair,  and  among  the  guests  were  the 
Right  Hon.  Lord  Tweedmouth,  K.T.,  P.C,  the  Eight  Hon, 
Lord  Justice  Fletcher  Jloulton,  and  Hon.  Sir  Kichard  Solomon, 
K.C.B.  Lord  Tweedmouth,  in  replying  to  the  toast  of  "Our 
National  Defenders,"  mentioned  that  he  spoke  .at  a  disadvan- 
tage, as  he  was  no  longer  First  Lord  of  the  Admiralty.  After 
referring  to  the  necessity  of  po.ssessing  an  unriv.alled  navy  and 
also  an  etticient  army,  he  remarked  that  as  the  world  had  pro- 
gressed the  engineer  had  become  a  necessity,  and  the  first 
qualification  of  a  naval  officer  now  was  that  he  should  have  a 
knowledge  of  engineering.  Lord  Justice  Moulton,  who  replied, 
with  Sir  Richard  Solomon,  to  the  toast  of  "  Our  tJuests,"  con- 
sidered that  invention  was  better  organised  in  those  countries 
which  were  taking  the  position  in  certain  industries  that  Ger- 
many had  already  taken  in  the  chemical  industry. 

Electricity  in  Mining. — The  Elelctrischc  Krafthctriehe  uiul 
BiiJiiHii  contains  a  very  full  account  of  the  equipment  at  the 
Rombacher  Hiitte  in  Cermany.  The  original  power  house 
supplied  current  at  220  volts  on  the  three-wire  sys- 
tem, but  extensions  have  been  made,  and  it  now  contains 
two  2-50  kw.  steam  and  four  800  kw.  gas-driven  sets,  supply- 
ing continuous  current  at  220  volts,  and  three  S-tO  kw. gas-driven 
and  one  1,000  kw.  steam  set  generating  three-phase  current 
at  5,700  volts  ;  there  is,  besides,  a  steam-driven  GCOkw.  set 
supplying  three-phase  current  at  220  volts.  Further  exten- 
sions provide  for  the  installation  of  four  840  kw.  generators 
and  four  converter  sets.  These  latter  consist  of  synchronous 
motors  driving  continuous-current  generators,  a!id  are  con- 
nected to  l>oth  networks,  working  as  balancers.  The  output 
from  this  station  is  about  3,000,000  units  per  month.  The 
aggregate  horse-power  of  the  continuous-current  motors  is 
14,238,  the  terminal  voltage  being  220.  There  are  four  elec- 
tric coal  cutters  and  12  centrifugal  pumps,  with  a  total  horse 
power  of  2,800,  which  are  supplied  with  three-phase  current 
at  5.200  volts.  There  is,  besides,  a  375  H.r.  electric  winding 
machine  and  seven  three-phase  direct-current  converters  for 
supplying  the  electrically-driven  railway  at  750  volts.  There 
is  a  total  length  of  25  miles  of  line  above  ground  and  22  miles 
underground,  the  trains  being  worked  b}'  I'.i  locomotives. 
The  generating  station  at  these  works  in  connection  with  the 
Moseihiitte  supplies  current  at  17,000  volts  through  an  over- 
head network  to  the  town  of  Metz,  a  distance  of  10  miles. 

Occurrence  and  Uses  of  Tantalum. — The  recent  introduc 
tion  of  this  metfvlinto  the  matmfacture  of  incandescent  lamps, 
thus  making  a  possible  market  for  its  ores,  has  caused  a  cer- 
tain amount  of  interest  to  be  shown  in  several  British 
colonies.  On  .account  of  a  number  of  inquiries  having  been 
addressed  to  the  Imperial  Institute,  the  information  available 
on  the  subject  has  been  published  in  the  current  number  of 
the  Jliillclin.  The  most  abundant  tantalum  minerals  are  tan- 
talite  and  columbite,  consisting  of  tantalates,  niobates  and  iron 


in  varying  proportions.  The  former  is  richer  in  the  metal, 
containing  about  84  per  cent.,  while  the  latter  is  mostlj-  use- 
less niobic  pcntoxide.  There  arc  a  number  of  other  ores,  but 
these  are  of  minor  impoitatice.  The  tantalum-bearing  mineral- 
are  found  in  the  eastern  i)art  of  the  United  States,  columbite 
being  the  commonest ;  deposits  .also  occur  in  the  tin-bearing 
districts  of  North  and  Western  Auatr.alia.  The  Australian  ores 
a^ipear  to  contain  up  to  80'G1  per  cent,  of  the  tantalic  oxide 
in  the  form  of  stibio-tantalite.  The  ore,  in  the  process  of 
extraction,  is  first  converted  into  the  alkaline  fluoride,  which, 
when  treated  with  metallic  sodium,  yields  the  metal  mixed 
with  a  small  ijuantity  of  oxide.  This  mixture  is  then  heated 
in  a  magnesia  or  thoria  crucible  in  a  closed  electric  furnace, 
the  more  volatile  oxide  being  thus  driven  otV.  After  the  metal 
has  been  hammered  it  becomes  extremely  hard,  and  even  a 
diamond  drill  has  little  effect  on  it.  It  is  similar  in  chemical 
properties  to  gold  and  platinum.  It  is  not  acted  upon  by- 
aqua  regia,  but  is  attacked  by  hydrofluoric  acid.  Besides  being 
utilised  for  incandescent  lamps,  it  has  been  used  as  a  substi- 
tute for  platinum  in  the  manuf.acture  of  crucibles. 

London  County  Council  Tramways. — The  development  of 
these  tramwa3's  was  .advanced  another  step  on  Friday  last  by 
the  opening  of  the  short  length  of  subway  from  Aldwyeh  ter- 
minus to  the  X'ictoria  Embankment.  The  occasion  was  marked 
by  very  little  ceremony,  a  reception  being  held  at  the  London 
Day  Training  College,  Southampton  How,  and  the  guests 
then  being  taken  by  special  cars  from  Holborn  to  Kennington 
through  the  subway,  thence  to  Islington  and  back  to  the  Col- 
lege. The  chairman  of  the  London  County  Council  (Mr. 
R.  A.  Kobinson)  received  the  guests,  who  included  a  number 
of  Board  of  Trade  officials,  representatives  of  the  munici- 
palities of  Westminster,  Holborn,  Lambeth,  l''insbury  and 
Islington,  Sir  Alexander  Kennedy,  F.R.S.,  and  Sir  Clifton 
Robinson.  The  chairman  of  the  Highw<ays  committee  Mr. 
W.  W.  Thompson)  briefly  explained  the  features  of  the  work, 
and  mentioned  the  difficulties  which  had  been  overcome  in 
carrying  it  out.  It  has  not  been  possible  to  design  the  sub- 
way for  double-deck  cars,  but  special  "  single  deckers ''  have 
been  provided,  which  will  enable  the  inhabitants  of  the  north 
to  see  the  attractions  of  the  south  without  change  of  car. 
The  engineering  work  of  the  subway  falls  naturally  into 
three  parts  ;  the  alteration  of  Waterloo  Bridge  abutment,  the 
under-pinning  of  the  viaduct  supporting  Wellington-street  and 
the  construction  of  two  tubes  under  the  Strand.  Of  these, 
the  most  important  is  the  second,  for  great  care  had  to  be 
taken  to  avoid  any  subsidence  of  Wellington-street.  As  re- 
gards track,  the  work  is  similar  in  all  respects  to  that  used  in 
the  older  parts  of  the  subway  (see  The  Ehdrician,  Vol.  LVL, 
pp.  620,  H05).  The  cars  are  of  non-inflammable  material,  in 
accordance  with  the  Board  of  Trade  regulations  for  tube  rail- 
ways. The  necessary  energy  is  supplied  from-  the  Holborn 
sub-station.  Signalling  apparatus  h.as  been  installed  which 
will  prevent  one  cur  leaving  the  Holborn  station  until  its 
predecessor  has  passed  the  top  of  the  incline,  and  vice  vcr.'^a. 
The  signals  are  operated  automatically  by  two  switches 
through  strikers  fixed  on  the  cars.  The  lighting  instalLa- 
tion  of  the  subway  can  be  supplied  cither  from  the  mains 
of  the  Metropolitan  Electric  Supply  Co.  or  from  one  of  the 
phases  of  the  Council's  own  supply  frotn  Greenwich.  A  change- 
over switchboard  has  been  fixed  at  the  Aldwyeh  station.  The 
supply  voltage  is  200  volts,  the  lamps  being  fixed  at  40  ft. 
centres.  The  system  is  further  divided  into  two  separate  cir- 
cuits from  the  board,  alternate  lamps  lieing  on  one  or  other 
of  these.  The  electrically  illuminated  warning  signs  at  the 
Embankment  end  of  the'subway  are  supplied  from  a  similar 
change-over  board. 


ARRANGEMENTS  FOR  THE  WEEK. 


THURSDAY,  April  23rd. 

Institctio.n  ok  Er.KCTUic.vL  Enoinbeb-s. 
S  p.m.  Meeting  at  the  Institution  of  Mechanicul  Kugiiieei-s. 
Storey's  (i.-ite.  Pajier  on  "Electric  Su|>i.lj-  Pros|)ects  and 
Charge^,  as  .iftected  bv  Metallic  Filament  Laiiii>s  and  Electric 
Heating,'"  h\  Messrs.  "ll.  W.  Handcock  and  A.  H.  Dykes.  .\d- 
oiirned  Discussion. 
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ELECTRIC  CRANES.* 

P.Y   H.    H.    BROUGHTON. 

■  (Continued  from,  page  9HS,  Vul,  LX.) 

Snmmari/. — Tlie'author  here  deals  witli  collectors,  switcliu'ear  ami 
■wiring.  Two  tj'pical  diagrams  of  connections  were  gi\en  in  our 
last  issue,  and  simple  rules  deduced  for  determining  the  number  of 
crosswires  requiied  to  supply  the  various  motors  with  current.  In  the 
next  section  of  the  article  types  of  line  insulators,  sujjports,  and  cur- 
rent collectors  were  described,  with  examples  covering  the  best  practice. 
Installation  material  for  revolving  jili  cranes  is  dealt  witli  at  some 
length,  and  collector-rnigs  and  ciiljle-drums  by  The  Electrical  Com- 
[>auy  are  described.  In  order  to  protect  crane  etpiipments  against 
overloads  and  short  circuits,  and  to  facilitate  testing,  it  is  usual  to 
provide  a  switchboard  with  double-pole  main  switch  and  double- pole 
fuse,  and  single-pole  circuit  fuses.  For  high-\'oltage  and  continuous- 
current  equiiiments,  circuit-breakers  and  magnetic  blow-out  fuses  are 
recommended.  "  Association"  cables,  600  meghoms  e-rade,  should  be 
used  for  wiring,  and  the  insulation  resistance  of  each  motor-circuit 
should  be  taken  regularly,  (.round  and  wall  connecting  boxes  suit- 
able for  connecting  up  to  the  su])ply  outdoor  cranes,  more  particu- 
arly  dock  cranes,  are  also  described. 


Collector  Rings. — In  slewiiio;  cranes  current  is,  a.s  already 
stated,  supplied  to  the  motors  by  means  of  brushes  bearing 
Against  phosplior-bronze  collector  rings  mounted  upon  tlie 
centre  pin  and  insulated  therefrom  by  staViilit  or  ambroin. 

The  collector  rings  as  usnallv  constructed  are  shown  in 
Fig.  54. 

The  current-density  iu  the  rings  must  not  exceed  800  to 
1,000  amperes  per  square  inch  of  cross-sectional  area,  and 
the  bru.sh  liearing  surface  must  be  such  as  to  limit  the 
current  to  li!0  amperes  per  square  inch  when  copper-gauge 
brushes  are  used,  and  60  amperes  per  square  inch  when 
carbon  brushes  are  used.     The  ntininuun  distance  between 


contact  area  etfects  an  ajiprecialjle  reduction  in  the  size  of 
the  rings. 

Travelling  outdoor  jib-cranes  are  iisuallyfed  from  boxes 
in  the  ground,  or  on  the  walls  of  adjoining  buildings,*by 


Fig.  55. — A.  E.  G.  Collector    Kings. 

means  of  flexible  cables  mounted  upon  a  suitable  drum 
fixed  to  the  crane  pedestal.  Iteferring  to  Fig.  ')&  it  will 
be  seen  that  collector  rings  with  brushes  are  fixed  upon 
the  axle  of  the  drum,  and  the  flexible  cable  is  firmly  con- 
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'Via.  54. — COLtECTOi!  Kings  hv  Tmk  I'.lf.ctiiu  al  CoNrpANv. 

two  rings  must  not  be  less  tlian  ;•!  in.  Wn-  110  volts,  :\\  in. 
foi-  1'20  volts,  and  -lin.  for  ."lOO  volts,  unless  a  icllular 
ariaiigement  is  ilecidcd  ujion. 

Another  design  by  the  .same  iirm  is  shown  in  Fig.  ."lo. 
Tlie  contacts  are  attaclied  to  liron/.e  or  hard  copper 
straps  encircling  the  rings,  tlie  contact  pn;ssure  being 
regulated  by  means  of  springs.  TIk?  ends  of  the  straps 
are  attached  to  lieavily  insulatiMl  terminals  mounted 
upon  tlie  crane  framework  in  the  iiKinner  shown.  The  col- 
lector rings  may  bi'  mounted  u]ion  a  similarly  insulated 
cast-iion  s))ider  attaclied  to  the  centre-pin,  or  tliey  may  be 
threadeil  on  insulated  rods,  as  shown  in  Kig.  ."i,".  Some 
makers  have  used  cojjjier  gauze  sliajis  in  place  of  the  rc- 
Jiewable  contacts  on  sohil  straps.  In  either  ease  tlie  largo 
'  ''opyright.     All  rifht^  •(  rcproilni'lion  mo  retcrved. 


Fin.  56. — Cable  Diu'M  nv  Tub  Elbcihical  Compant. 

ncctcd  to  the  brushes,  which  latter  convey  the  current 
through  the  collector  rings  to  the  eiane  circuits.  As  made 
by  the  A.  K.  (!.  the  drums  are  an-anged  to  take  up  to  about 
80  yds.  of  cable  having  a  section  of  2x016  sq.  in. 

.Vs  usually  constructed,  the  cranes  have  a  slewing  motion 
and  hand  travelling  gear.  In  such  cases  it  is  only  neces- 
sary to  provide  collector  rings  mi  the  head  of  the  centre 
])in  to  carry  the  current  Irnin  the  cable  drum  to  the 
switchbiiard  in  the  cab,  tli(^  several  motors  being  wired  up 
]>ermaneiitly  to  the  switchboard  llirough  the  C(mlroller.s. 

When  a  travelling  motor  is  fitted,  it  musi  be  sup- 
idiod  with  current  from  the  main  switchboard  through 
collector  rings  niouiited  on  the  centre  pin.  .V  careful 
.study  of  tli(!  dingrams  already  given  will  enable  one  to 
wire  any  crane  correctly,  no    matter  liow    many  motors 
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there  iiiuy  be,  and  regardless  of  t'liMr  positions  with  respccL 
to  tlie  cab.  A  word  of  WiUiiing  in  (^oimcctioii  with  i-on- 
trollers  arranged  with  electric  luiikiug  positions  on  the 
"  lowering ''  side  :  care  must  be  taken  that  the  controller 
"  lowers "'  on  the  correct  side. 

The  enamelled  slate  switchboard,  with  ebonite  bushed 
holes  for  fixing,  is  nioiuited  on  wrought-iron  supporting 
brackets  to  the  side  of  the  attendant's  cabin,  in  order  to 


Scale  1  :  4. 
Fiu.  57. — B.T.-H.  Thbek-i-hase  Wall  Cjnnkctixg  Box. 

allow  of  easy  inspection  of  the  wiring  at  the  back  of  the 
board. 

For  normal  low- voltage  continuous-current  equipments 
a  doulile-pole  quick-break  switch  is 
required  to  make  the  crane  dead.  To 
protect  the  equipment  twosingle-pole 
fuses  are  inserted  in  the  main  circuit, 
and  in  addition,  each  motor  is  pro- 
tected by  means  rif  a  single-polo 
fuse. 

The  fittings  are  proportioned  on 
the  assumption  that  at  least  two  of 
the  crane  motors  are  running  simul- 
taneously at  full-load,  and  tlio  fuse 
links  are  adjusted  to  '■  blow "  at 
per  cent,  above  their  rated 
i.jdd. 

Suitably  situated  fused  phigs  and 
a  hand  lamp  attached  to  a  length 
of  jirotected  workshop  flexible  allow 
of   a    thoi'ough    inspection    of   the 

S crane   at    all    times.     It    is   advis- 
able to  so  connect  the  portable  lamp 
and  the  lamp  on  the  switchboard  that  I  hey  can  be  lighted 
without  closing  the  main  switch. 

I'or  normal  high-voltage  continuous-current  equipnieuts 
it  is  usual  to  provide  a  single-pole  quiek-break  switch  in 
one  mahi  and  a  single-) >ole  magnetic  blow-out  circuit 
breaker,  having  no-voltage  and  overload  releases,  in  the 
other  main.  Each  motor  circuit  is  protected  by  a  single- 
pole  enclosed  or  magnetic  blow-out  fuse. 

The  whole  of  the  wiring  should  be  run  in  heavily  galva- 
nised steel  tubing  with  screwed  socket  joints,  and  in-spec- 
tion   boxes  at   all  sliarji  bends.     In  cases  where  cables 


cannot  lie  so  enclosed  they  should  be  protected  by  flexible 
tubing  or  heavily  ta]ied  and  varnished. 

The  caiile  u.sed  should  be  of  the  quality  known  as 
"  .V.ssociation.'  having  an  insulation  resistance  of  not  less 
than  GOO  megohms  per  mile.  The  stranded  conductors  are 
in.sulated  with  pure  and  vulcanised  rubber,  rubber-covered 
tape,  the  whole  being  vulcanised  together,  cotton-braided 
and  covered  with  preservative  compound.  The  current - 
density  in  any  conductor  should  not  exceed  the  maximum 
laid  down  by  the  Institution  of  Electrical  Engineers  iu 
their  AViring  Rules. 

The  insulation  resistance  of  the  whole  crane,  and  of  eacli 
motor  circuit  from  the  switchboard,  should  be  taken  jieri- 
odically,  and,  if  found  to  be  low,  the  circuits  should  le 
carefully  o\erhauled. 

The  wall  connecting  box  shown  in  Fig.  57  is  one  of  the- 
liritish  Thomson-Houston  Company's  standard  designs- 
for  three-])hase  440  volt  circuits. 

In  the  interior  of  the  cast-iron  box  .\  is  mounted  upon 
suitable  lugs  a  paratlined  slate  panel  B,  which  serves  to  hold 
in  position  the  contacts  connected  to  the  main  caliles.  The 
spring  copper  contacts  C  are  sandwiched  between  liea\y 
gun-metal  contact  plates,  I),  to  which  the  main  cables, 
coming  up  from  behind,  are  attached,  and  gun-metal  plates, 
E.  The  contact  i^lates  are  secured  to  the  slate  panel  by 
means  of  bolts,  F,  the  heads  of  which  are  recessed  and 
covered  with  hai-d  wax  insulation,  (J. 

The  method  of  mounting  the  contacts  is,  as  shown  in  the 
figures,  such  that  no  "  live  "  metal  work  projects  beyond  the 
face  of  the  slate,  and  this  is  a  most  noteworthy  feature  in 
any  switchgear  intended  to  be  operated  by  un.skilled  labour, 
and  one  to  which  crane  users  cannot  attach  too  much  im- 
portance. 

The  hinged  cover  H  is  held  in  position  by  means  of  a 
winged  nut  or  padlock,  and  can  be  swung  round  to  make 
room  for  the  plug  contacts  .1,  mounted  upon  an  ebonite 
slab,  K,  secured  to  the  cast-iron  handled  cover  L  with 
recessed  screws.  Hardwood  blocks  inserted  lietween  the 
slab  and  the  cover  preserve  the  distance  between  the  two, 
and  enable    the    three-core    cable,  which   passes   through 
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a  hardwood  insulating  bush  in  the  imderside  of  the 
cover,  to  lie  connected  to  the  plug  contacts  without  the 
danger  of  accidental  contact  between  the  cover  and  the 
cables. 

Figs.  .58  to  Gl  relate  to  the  standard  ground  and  wall 
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<•(  innectinn-  boxes  of  the  Allgemeine  Elektricitfits  Gesell- 
schaft. 

Keferring  to  Figs.  58, 59  and  GO,  it  will  be  seen  tiiat  the 
ground  connecting  boxes  consist  of  tlueo  parts :  the  sleeve, 
the  box  pro])er  with  cover,  and  the  contact  plug.  The 
lirancli  or  end  connecting  boxes  are  used  according  to 
•whetlier  it  is  desired  to    tap  the  current  from  an  inter- 


!FiG.  59.- 


-Plug  for  Connectino 
Box. 


60. — End  Sleeve  kok  Gruund 
con^ections. 


mediate  position,  or  to  make  the  connection  from  the  end 
■of  the  cable.  The  main  cables  are  connected  to  suitable 
terminals  mounted  on  a  heavy  slab  of  insulating  material 
fixed  to  the  lower  half  of  the  sleeve  casting.  Insulating 
compound  poured  liot  into  the  finished  sleeve  ensures  a 
thoroughly  watertight  joint.  Drain  pipes  connected  to  the 
main  drainage  .system  are  provided  in  the  upper  part  of  the 


other  hand,  the  contact  plug  is  held  mechanically  by  tlie 
switch  when  the  cover  is  closed.  In  this  manner  the  cii- 
cuit  is  (inly  interrupted  hy  opening  the  cover;  in  other 
words,  by  a  suitable  switch,  and  not  liy  ])ulling  out  tlie 
contact  plug. 

{To  be  continued  ) 


ARTIFICIAL  LOAD  FOR  TESTING  ELECTRICAL 
GENERATORS.* 

BY  R.  K.  MORCOM  .4X1)  D.  K.  MORRIS. 

Siiiiiiiinri/. — Tlie  authors  first  deal  with  tlie  use  of  water  resistances 
as  artificial  loads,  and  give  details  of  a  tank  for  high-tension  test- 
ing which  has  proved  vety  satisfactory.  They  then  describe  an  easily 
adjustable  apparatus  for  obtaining  varying  power  factors,  and  describe 
it.s  use,  together  «ith  an  account  of  experiments  made  with  it. 


Water  resistances  h^ive  probably  been  mo't  used  fo;-  obtaining,  an 
artificial  load  for  testing  purposes.  The  theory  of  the  flow  of  current 
requires  checking  by  experiment.  It  is  necessary  to  know  the  speci- 
fic conductivity,  and  also  the  correction  for  temperature.  The  re- 
sistance-temperature curve  is  not  a  straight  li..e  (see  Fig.  1).  For 
practical  purposes  it  is  useful  to  consider  the  correction  as  a  per- 
centage reduction  from  the  resi-tance  at  60°F.  for  the  mtended  rise 
of  temperature,  say  70'-"' F.  The  following  table  gives  some  approxi- 
mate characteristic  figures : — 


Degree 
of  hard- 


Mineral  matter 
in  solution. 


I  Spec.  Factor 
'  resist,  pet  forTO'F. 
cm»at60°F.     rise. 


Distilled     

Conden.  from  an  engine 

Birmingham  tap  water 

50',  Bir'gham  tap &,  50% 

Birnnngham  canal  ... 

Birmingham  canal  ' 

Blackburn  water 

G  lasgow  water 

West  London  water 

Rugby  water    


Degrees.  (Parts in  100,000.) 


3-2 


52 


About  2 
6-2 


143 


Ohms. 

600,000 
66,000    i 
13,200    I 

965 

435 

17,000i 

17.500t 

2,8001 

2,400t 


pc. 


50 


50 


[^ 


Earthing 
terminals 


Fid.  61.— WAt.r   CoNNEiTiNO  Box  BY  Tmk  Hi.ectbicai.  Company 

xleeve  casting  to  carry  away  any  accumulation  of  water  in 
the  connecting  boxes.  Tiie  box  is  bolted  to  a  concrete  or 
1  nick  work  foundation,  the  cover  being  flu-ih  with  the.  grouiul. 
'J'hc  wall  connecting  box' shown  in  Fig  61  has  si^veral 
advantag(;ouH  fcatuics.  it  will  be  8(!en  tiia  tthe  arrange- 
nient  i.s  such  us  to  rcndtir  it  necessary  to  o])en  the  cover 
of  the  box  every  time  the  contact  ])lug  is  insertcil  or 
withdrawn.  The  quick-break  switch  in  connected  to  the 
f'ovfiF  in  such  a  way  that  the  connection  to  the  contact  plug 
is  interrupted  when  the  cover  is  opened,  and  that,  on  tiie 


A  useful  figure  given  by  Mr.  Kempt  is  that  for  a  rise  of  tempera- 
ture of  70  deg.,  approximately,  50  gallons  of  cooling  water  per  kilo- 
watt-hour are  required.  Where  possible,  sa't  or  soda  should  not  be 
used  to  increase  the  conductivity,  but  the  plant  should  be  designed 
to  use  the  most  abundant  local  supply. 

Wi  hout  any  special  treatment  of  the  problem  of  current  flow  in 
the  water,  it  is  useful  to  make  one  or  two  simple  deductions.  First, 
a  very  large  body  of  water  cannot  give  a  high  resistance  oven  when 
the  electrodes  are  very  far  apart.  Secondly,  if  the  tank  be  long  in 
proportion  to  its  cross-sectional  dimensions  the  extent  of  the  elec- 
trode immersion  makes  very  little  dillerenco  to  the  resistance,  pro- 
lided  that  the  area  of  the  electrode  is  not  very 

...,  small   compared  with  the  cross-sectional   dimen- 

;      II  sions  of  the  water.      If,   howeer,    tlie   distance 

I      1 1  between  the  plates  be  small    then   their  area  of 

1      I  i  opposition  has  a  great  influence  on  the  resistance, 

lu  this  10'  nection  it  should  bo  no  ed  that  prox- 
unity  to  the  side  of  the  tank  has  a  great  effect 
with  narr  w  plates  in  large  tanks. 

Another    convenient    method  of    reducing   tlio 
._......^..^_cjJL      load  fr.im  a  given  tank  is  by  dropping  diaphragms' 

::i"l".l^  "_.       between  the  plates.     Thus,  with  Sin.  wide  plates' 

12  in.  apart  in  a  tank  12  in.  wide,  a  Jin.  thick 
diaphragm  with  '2  in.  lu>lo  reduced  the  current  to 
2G  ,')  percent  of  its  value.  X'arious  modilications  of  ■ 
the  biilllc  method  will  suggest  thoinselveB  by  which 
the  resistance  of  the  path  may  ho  increased 
witliout  upsetting  the  cooling  arnngenientH  or  complicating  the 
tank,  but  the  possibihty  of  charring  by  excessive  vollago  drop  in  a 
sliort  length  nnisl  be  kept  in  mind.  The  proximity  of  the  plates  to 
the  side  of  the  tank  is  also  a  factor  in  the  poriniHsiblo  voll  drop  per 
foot  of  wator.  It  is  found  that  where  the  line  of  How  from  the 
electrode  along  tlin  t'uk  side  dilVers  but  little  in  length  from  the 
Hhortest  lino,  the  voltage  drop  per  foot  should  not  exceed  riOOvoIi-j. 
and  should  l)o  lower  than  that  unless  the  walls  are  well  inauliii.  .1 

•  AVmtruot  of  a  I'lipor  read  before  the  Birmingham   Local  ."ieolion  .1 
the  liiHtitntion  of  Kleetrical  F.ngineers. 
t  I'nrticiilaiB  HU|)pliod  l>y  .Mr.  Digby. 
X  Jiltclrioil  Maijaunc,  Vol  I.,  p.  86,  19(M. 
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:ind  free  from  metal.  This  point  must  be  watched  with  high-ten- 
sion work,  and  also  in  low-tension  work  where  plates  that  are  close 
together  are  carried  near  the  side  of  the  tank.  A  further  limiting 
-condition  indicated  by  experience  is  the  maximum  permissible  cur- 
rent-density per  square  inch  of  iron  electrode.  This  should  not  be 
greater  than  1  ampere  per  square  inch.  Trouble  from  bubbling  and 
rapid  corrosion  is  likely  to  occur  if  this  be  exceeded. 

.\s  regards  materials,  mention  has  already  been  made  of  iron 
electrodes  and  wooden  tanks,  and  the  reasons  in  their  favour  are 
strong  ones.  Wooden  tanks  are  cheap  and  easy  to  obtiin  ;  they 
can,  with  proper  precautions,  be  made  durable  and  water  tight,  and 
as  the  sides  can  be  rendered  practically  non  conducting,  there  is  no 
difficulty  in  obtaining  light  loads.  Metal  tanks,  on  the  other  hand, 
are  either  expensive  or  perishable,  and  light  loads  are  hard  to  obtain 
owing  to  the  low  resistance  path  afforded  by  the  walls,  unless  un- 
duly large  tanks  are  used.  Cast-iron  electrodes  are  cheap  and  satis- 
factory, though  scrap  metal  of  various  sorts  may  in  certain  cases  be 
substituted  for  sake  of  convenience. 

The  success  of  wooden  tanks  depends  largely  on  the  method  of 
construction  and  the  proper  attention  to  details.     Fig.  2  shows  a 
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KiG   1. — Temperature  Variation  of  Resistance  op  C.\nal  Watek. 

tank  for  high-tension  work,  which  has  done  excellent  service.  The 
sides  and  bottom  are  constructed  of  good  spruce,  tongued  and 
grooved  :  all  joints  are  tarred  and  caulked.  Sides,  ends  and  bottom 
are  made  double  of  liin.  timber,  the  two  layers  being  built  up  at 
right  angles.  The  whole  is  screwed  together  in  such  a  way  that  no 
screw  comes  within  il  in  of  the  water,  and  all  timber  is  tarred  all 
over.  The  water  inlet  is  through  a  canvas  hose  brought  over  at  the 
outlet  end,  and  carried  along  the  bottom  of  the  tank  for  its  full 
length.  The  outlet  is  over  a  sectional  wire  6  in.  from  the  end  of 
the  tank,  and  then  through  a  hole  in  the  bottom  of  the  tank.  One 
trouble  thus  avoided  is  the  charring  of  the  wood,  which  usually 
occurs  along  seams  to  which  water  has  access  ;  proper  caulking  pre- 
vents this.  Also,  any  metal  in  the  wood  to  which  water  has  access 
corrodes  and  causes  charring.  This  is  prevented  bj-  using  hidden 
screws,  a  hose  pipe  inlet  and  a  plain  hole  outlet.  The  hose  pipe 
inlet  obviates  troublesome  short-circuits  to  earth,  and  the  weir  also 
provides  for  adjustment  of  water  level.     The  double  sides  prevent 


Strip  and  block  secnreii  to  tank 
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Fio.  2.— Constructio.v  of  Wooden  Taxk  fob  Water  Load. 

leaking  and  undue  bulging.  For  tanks  of  larger  dimensions  iron 
stays  may  be  used,  but  these  should  be  carried  outside  the  tank,  an 
obvious  but  often  neglected  precaution.  As  this  tank  is  for  high- 
tension  work  it  is  supported  on  insulating  pedestals.  These  can  con- 
veniently be  constructed  of  Doulton's  glazed  earthenware  "acid 
tiles,"  built  about  3  ft.  high,  with  a  rubber  pad  between  each  hori- 
zontal face  to  prevent  slipping.  The  water  from  the  outlet  hole  is 
carried  to  a  funnel  or  tray  just  above  the  floor  level.  A  lead-lined 
save-all  is  provided.  The  operator  has  a  wooden  platform  supported 
on  earthenware  blocks,  and  covered  by  a  rubber  mat.  The  elec- 
trodes are  of  iron,  and  are  well  insulated  from  their  supports,  which 
take  the  form  of  stout  wooden  cross-bars  which  can  be  slid  along 
the  tank  top.  The  plates  are  cHpped  to  'bus  bars  carried  at  a  con- 
siderable height,  and  the  connections  are  so  guided  as  to  be  neat 
and  safe.  Such  an  arrangement  can  be  cheaply  made,  and  gives 
satisfaction  up  to  6,000  volts. 

.\  low-voltage  tank  construction  can  easily  be  deduced  from  the 
above,  but  probably  the  area  will  have  to  be  obtained  by  using  a 


number  of  electrodes  in  parallel,  in  which  case,  for  variable  loads, 
a  suitably -nrranged  switchboard  is  a  great  convenience.  Iron  elec- 
trodes should  not  be  placed  less  than  2  in.  apart,  as  there  is  danger 
of  an  unsteady  load,  and  a  considerable  splutter  from  short-circuit- 
ing by  rust  flakes  ;  in  fact,  3  in.  should  bo  aimed  at  as  a  minimum. 
Sometimes,  for  very  low-voltage  M'ork,  the  sizo  of  the  tank  avail- 
able is  insufficient.  A  useful  form  of  load  can  then  be  constructed 
from  metal  strip  submerged  in  water.  Strip  iron  i  in.  wide  x  111 
S.W.(;.  supplied  in  40  ft.  lengths  and  doubled  into  zigzag  shape  will 
make  very  convenient  units  for  low- voltage  loads.  With  a  current- 
density  of  about  25,000  amperes  per  sijuare  inch  (the  unit  being 
immersed  in  moderately  high  resistance  water)  an  average  life  of 
100  hours  may  be  expected,  ff,  however,  the  cooling  water  is  of 
relatively  low  resistance,  such  as  canal  or  river  water,  the  life  is 
very  much  reduced.  It  is  very  convenient,  when  using  these  units, 
to  have  a  small  water  load  in  parallel  for  tine  adjustments.  Ob- 
viously the  relatively  short  life  and  lack  of  facility  of  adjustment 
are  the  chief  disadvantages  of  this  form  of  load. 

The  convenience  of  the  water  resistance  for  absorbing  a  test  load 
can  be  enhanced  by  providing  a  suitable  apparatus  for  producing 
inductive  load.  Transformers  and  inductive  motors  are,  of  course, 
ideal,  but  in  their  absence  ■  hoking  coils  of  cumbersome  and  expensive 
design  have  been  constructed.  A  cheap,  reliable,  and  easily  adjust- 
able apparatus  for  obtaining  varying  power  factors  is  next  described. 

In  the  choking  coils  to  be  described  below  no  air-gap  at  all  is  used, 
but  the  iron  is  instead  worked  at  a  flux  densitj'  so  high  that  its  perme- 
ability is  quite  low,  and  the  magnetising  current  is  correspondingly 
large.  There  is,  in  fact,  an  equivalent  air-gap  all  round  the  magnetic 
circuit,  and  the  design  is  exceedingly  compact. 

Energy  Loss  in  the  Iron.— Oa  account  of  the  high  flux  density  it  is 
important,  in  order  to  avoid  eddy  currents,  to  use  the  thinnest  lamina- 
tions and  to  reduce  hysteresis  by  employing  the  best  iron.  Also 
cooling  is  an  essential  condition.  The  object  of  cooling  the  core  is 
not  that  the  iron  itself  may  be  rendered  cool,  but  that  it  shall  not 
impart  too  much  heat  to  the  windings  which  surround  it. 

Two  methods,  beyond  those  ordinarily  used  for  transformers, 
suggest  themselves  for  working  such  high  flux-density  choking  coils 
continuously  without  overheating.  (1)  The  whole  coil  and  winding 
maybe  immersed  in  water  Rept  in  circulation  and  slowly  flowing  to 
waste.  (2)  The  limbs  of  the  iron  core  may  be  surrounded  by  coils 
of  flat  copper  tube,  closely  fitting,  in  which  water  is  continually 
flowing,  such  coils  being  coupled  by  rubber  pipes,  so  that  no  current 
shall  be  induced  in  them 

Coils  have  been  worked  out  by  the  authors  using  both  these  methods. 
Where  the  voltage  permits  it,  there  is  great  advantage  in  the  first 
method.  Not  only  does  it  provide  a  satisfactory  means  of  getting 
rid  of  the  heat  in  the  core,  but  it  allows  of  the  use  of  very  high  flux 
densities  in  the  winding.  Copper  for  the  windings  may  even  be  dis- 
pensed with  alto  ether,  and  the  coil  wound  with  iron  strip  worked 
at  current  densities  which  would  be  high  even  for  copper  if  not 
specially  cooled.  Such  coils  are  in  the  highest  degree  economical  to 
construct,  and  prove  perfectly  satisfactory  if  the  voltage  of  the  gene- 
rator to  be  tested  does  not  exceed  1,000-2,000.  For  higher  voltages, 
or  where  a  more  durable  apparatus  is  necessary,  it  is  preferable  to 
use  water-cooled  cores  of  the  type  described  above. 

Comparison  hetmeen  a  TranxforDier  <7)ul  a  Choliiny  Coil  wound  on 
the  same  core  and  worked  at  the  same  flux  cur  ent  densities. — 
Consider  a  low- voltage  10  kw.  transformer  of  standard  design. 
Replace  the  primary  and  secondary  windings  by  a  single  winding 
of  double  the  carrying  cap -city,  and  increase  the  primary  terminal 
pressure  to  four  times  its  former  amount ;  the  kilovolt-amperes  of 
the  apparatus  now  are  eight  times  as  great  as  tho^e  for  which  the 
transformer  was  built,  and  this  with  the  same  current  densities  as 
before.  To  ti-st  a  1,000  kw.  set  at  0'8  power  factor  requires  approxi- 
mately 1,250 k.v.a.,  and  750  k.v  a.  of  idle  current,  or  three  250k. v.a. 
choking  coils.  With  the  special  cooling  described  above,  these  in- 
ductive coils  can  be  constructed  on  cores  not  exceeding  in  size  those 
which  would  be  used  for  three  25  kw.  transformers. 
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I'oH'tr  Factor. — The  minimum  power  factors  obtainable  with  difle 
rent  sizes  of  these  coils  are  found  by  the  makers  to  be  as  in  the  ac- 
companying table.  The  lower  the  power  factor  the  less  the  energy 
to  be  got  rid  of  in  the  inductive  coils,  and  consequently  the  higher 
the  figure  at  which  these  may  bo  rated.  The  manner  in  which 
po%ver  factor  varies  with  the  voltage  or  flux  density  is  shown  in 
Fig.  .3,  the  data  relating  to  the  condition  of  working  giving  the  least 
power  factor. 
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L'egwlation  of  ]'oUar/e  and  C iirrent .—It  is  of  the  greatest  impor- 
tance to  provide  means  whereby  the  voltage  as  well  as  the  current 
of  an  indnctive  load  may  be  regulated  while  the  power  factor  is 
maintained  at  a  specified  value  of,  say,  OS.  The  most  satisfactory 
method  of  arranging  for  such  regulation  is  by  means  of  a  water  resis- 
tance arranged  in  such  a  manner  that  the  inductive  coil  current  is 
shunted  by  an  in-phase  component  of  current  in  a  water  load,  while, 
at  the  same  time,  resistance  may  be  put  in  series  with  the  choking 
coil  {see  Fig.  4).  By  shifting  the  plate  B  towards  A  or  C,  the  double 
adjustment  may  be  conveniently  effected  at  one  time.  Adjustment 
is  also  obtained  by  raising  or  lowering  one  or  more  of  the  plates. 
The  inductive  coil  may  be  either  immersed  in  the  tank,  or  may  lie 
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Fig.  3. — C'har.\cteristic.s  of  Thbee-Phase  18  k.v.a.  Chokim; 
Con.  AT  50.»-. 

in  a  separate  place  according  to  the  method  used.     Further  varia 
tions  of  voltage  and  current  may  be  obtained  by  the  well-known 
methods  of  paralleling  the  coils,  or  changing  from  star  to  mesh. 

For  economy  in  design  it  is  best  to  use  choking  coils  wound  for 
the  lowest  voltage  which  will  satisfy  the  purpose  for  which  the 
coils  are  required.  If  they  are  wanted  for  testing  three-phase  gene- 
rators at  a  moderate  power  factor  it  will  be  found  that  the  necessary 
coil-voltage  is  not  more  than  one-third  to  one  half  of  the  terminal 
voltage  of  the  machine  under  test.  Generally,  if  E„- terminiil  volts 
of  three-phase  generator,  W  -  output  in  kilowatts,  and  cos  0  =  re- 
quired power  factor  during  test,  then  the  three  choking  coils  needed 
should  be  wound  each  for  a  current  of  I  =  W,(  J'6  .  K„  .  cos0),  and 
a  voltage  of  Er~  E,, .  sin0/  ^'6.    The  maximum  combined  kilovolt- 
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Fio.  4.— CiiMi.iNT.i.  WAiDii  Load  ami  Imuitive  Load. 

A B  Total  \ollnKe  to  Noiitral.  AC  VollHge  tcriisn  CliokinK  (;oil.  DC  Vol- 
tage airo»»  Series  lle.><iHtaiice.  A./  (JiirrciH  in  cliolKinK  Coil  and  .Seriei  Reii»tani  e. 
•/■  -Curicnt  in  Shiinl  Kenlatanre.    A-  -Touil  Curnnt. 

aniperes  of  the  three  coils  is,  therefore,  W  tan  0.  Thus,  tlie  com 
bination  of  inductive  coils  and  water  resistances  described  is  capable 
of  dealing  with  a  given  number  of  kilowatts  at  a  specified  power 
factor  over  a  rangi-  of  voltage  extending  from  E„  J:i  down  to  sin  0 
times  this  amount.  The  range  of  current  is  correspondingly  as 
sin  0:1. 

To  deal  with  yet  lower  voltages  and  higher  currents,  it  is  con- 
venient to  subdivide  the  windings  on  the  coils  each  into  throe  sec- 
tions as  dosoribed  above.  These,  when  paralleled  and  star-coupled, 
give  a  set  of  volt-ranges  one-third  of  those  first  available,  and  con- 
sequently reduced  as  ^;!  :  1  from  the  second  arrangement  in  wliich 
the  apparatus  was  delta-connected  and  all  the  windings  on  each 


core  were  in  series.  Lower  voltages  still  can,  of  course,  be  obtained 
by  delta-coupling  the  third  arrangement ;  and,  if  advisable,  by 
further  sub- division  of  the  coils  into  nine  sections  each. 

The  use  of  these  coils  worked  at  such  high  flux  densities  gives 
rise  to  a  current-wave  whose  peak  is  about  10  per  cent,  higher  than 
that  of  an  equivalent  sine-wave  of  current.  That  is,  in  calculating 
the  ampere-turns  available  for  producing  the  maximum  flux  density 
the  root  mean  square  ampere-turns  must  be  multiplied  by  about 
1'56  ;  so  that  the  value  of  H  is  about  1*96  x  the  root  mean  scjuare 
ampere-turns. 

The  authors  conclude  with  a  suggested  design  for  artificial  load, 
inductive  and  uon-inductive,  suitable  for  1,000  kw.  ,at  1,000  to  (i.OOO 
volts,  and  the  corresponding  diagram  of  connections. 


DISCUSSION. 
Mr.  .1.  P.  Kkmi'  hall  found  after  considerable  experience  that  a  water 
load  was  the  only  suitable  form  where  large  amounts  of  energy  had  to 
be  dissipated  at  high  pressures.  With  wooden  tanks,  however,  he  had 
experienced  trouble  :  the  troughs  had  caught  on  fire  and  the  water 
leaked  out.  In  Manchester,  at  the  Stuart-street  station,  he  had  used 
for  three-phase  6,500  volt  work  a  circular  iron  tank  6  ft.  diameter  and 
4  ft.  deep.  Fig.  5  showed  this  arrange meiU.  The  outer  electrodes  were 
symmetrically  spaced  at  120  dep.  about  7  in.  away  from  the  neutral, 
and  the  \^ater,  which  was  introduced  in  the  centre  at  the  bottom  of 
the  tank,  flowed  away  over  a  weir  at  the  top.  With  this  particular 
tank  4,000  kw.  had  been  successfully  absorbed  for  over  six  hour.«.  The 
outer  liody  of  the  tank  also  formed  part  of  the  neutral  element,  and  as 
this  Mas  substantially  earthed  there  was  no  possible  danger  from 
shook.  With  wooden  tacks,  however,  there  was  considerable  risk  of 
men  receivinc;  a  slioek   from   the  bodv  of  the  tank  or  even  from  the 
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water,  in  giving  the  .specific  resistance  of  condensed  or  canal  water 
it  was  more  convenient  to  give  tltis  as  so  much  per  feet  cube  and  not 
per  centimetre  ciilie  jus  in  the  Paper.  Even  better,  it  might  be  givoi> 
as  the  resistance  between  op|iosing  plates  1  ft.  square  and  1  ft.  a|Kirt. 
which  was  not  quite  the  same  thinfj  as  the  resistance  per  foot  cube. 
As  a  permanent  ;uljuuet  to  a  central  station  :i  suitable  watei  load  wa.- 
vcry  desirable.  The  main  pointr  of  interest  in  connection  with  the 
Paper  was  the  \  cry  ingenious  and  simple  met  hod  devised  for  obtaining 
loads  of  varied  (tower  factor.  .Mtliough  many  inductive  load  tests  had 
been  called  for  in  sjicoifications,  be  did  not  know  a  ea.se  where  they 
had  lici'n  aide  to  be  carrie<l  out. 

Mr.  .1.  M.  Wai.smk,  referring  lo  Mr.  Kentp's  de.seriplioii  of  the  cii'- 
etilar  niet.al  lank,  said  that  it  wonM  be  qnilo  impossible  lo  use  this  with 
Birmin^diain  canal  water  al  O.OOO  volls  as  the  maximmn  load  would 
be  loo  great.  The  lii'st  design  of  tank  was  oni'  «  liieli  wo\dd  allow  of 
the  greatest  range  of  loads  and  with  n  pireular  lank  and  Itirmingliant 
eanal  water  it  would  be  c|nite  impossible  Ici  gel  small  loads  at  high 
volljiges.  Willi  low  roslsbiuiee  water  it  was  necessary  to  liave  a  loiijr 
n:irrow  laidi.  Three  tanks  iai-li6fl.  long,  Ifl.doeji  iinil  6  in.  wide 
had  been  finuid  large  enough  for  950kw.  al  7,500  roils,  ami  the  loiid 
eimld  be  reduced  to  40kw.  al  llu"  s:ime  \nUjtgc. 

Ml.  Ki;mi'  lieri'  explained  llial  lie  i|iiili'  agreed  with  Mr.  Walshe 
llial  11  was  im|Hissibli'  to  u.se  canal  water  in  small  mclal  Ijtnks  for 
fa, 000  vol!  tests.  In  I  be  tests  to  wliieb  be  bad  refentMl  be  bad  n.sed 
lowti  water. 

iMi-.  H.  A.  I'll  \lTi"  iv  thougbl  tli.'il  I  be  slaled  voltjige  drop  of  60O  per 
fool  of  water  wju*  hio  low  if  it  applied  to  low-tonsion  enrreiil.s.  Also 
I  be  limit  of  eurrenl  density  nf  1  iim|H'ie  per  siinnre  ineli  of  plate  was 
loo  bi^jli.  He  reealled  some  tests  in  wbieb  lu'  b.'id  used  I  wo  plates 
placed  in  a  canal.  The  conili tions  were  lOOkw.  single  pbii.sc  loa<l  at  1.000 
volls,  the  clectfodco  were  15  ft.  H|mrt,  the  immersed  nren  of  each  Ihmii'j 
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10  pq.  ft.  Olio  oould  fed  I  lie  etfoct  of  the  electric  ciirient  at.  least 
50  ft.  iwav,  anil  Hsli  were  killed  \ritliin  a  radius  of  20  ft.  He  had  had 
leakage  and  charring  troubles  with  wooden  tanks  ow  iiig  to  deteriora- 
tion of  the  wood. 

Mr.  F.  FoKREST  remarked  that  tlio  fi<;ure  given,  5  galls,  of  cooling 
water  [ler  kilowatt-hour.  furTOdeg.  rise  was [iractically  that  obtained 
l»y  calculation  using  .Joule'^  equivalent.  The  author.-*,  in  describing  a 
6,000  volt  tank,  had  said  tli.it  the  positinn  of  the  electrodes  could  bo 
adjii-sted  by  -iliding  the  suppoits  along  the  top  of  the  tank.  Per- 
soiially  he  would  not  like  to  do  the  sliding-  Some  mechanical  means 
of  adjustment  was  necessary,  such  as  a  right  and  left  hand  screw  or  a 
imlley  arrangement.  He  wondered  that  no  serious  atteinpt  had  yet 
lieeii  maile  to  utilise  the  power  wasted  in  wjrks  test  rooms.  He  sug- 
gested that  it  might  be  possible  by  using  a  system  of  storage  cells 
and  a  wide  range  liooster.  Also,  would  it  not  be  possible  to  feed  the 
hot  water  from  the  testing  tank  direct  into  the  boilers? 

Mr.  .1.  I)  Cii.vi.Ks  called  attention  to  the  peak  in  the  w.ive  form  of 
the  current  in  a  choking  coil  worked  at  high  flux  densitj',  and  showed 
an  oscillograph  diagram,  and  gave  particulars  of  the  no-load  current 
wave  form  of  two  7*  k«'.  tr.-msformers.  the  primaries  of  which  were 
connected  in  parallel  to  208  volt  mains,  instead  of  being  supplied  at 
their  rated  pressure  of  lib  volts.  The  froijiicncy  was  50  per  sec,  the 
cH'ective  current  9'3  amp-^..  the  maximum  value  as  shown  bj-  an  oscil- 
logram, being  about  18'7  amps.,  and  the  maximum  flux  density  about 
10,600  lines  perscpiare  centimetre.  He  pointed  out  that  the  duration 
of  the  peak  was  contiiied  to  a  comparatively  small  portion  of  the  cycle 
with  its  middle  point  roughly  coinciilent  with  the  instant  of  zero 
pressure,  and  suggested  that  when  an  alternator  was  tested  on  such 
an  inductive  load,  the  "drop"  might  be  exaggerated  unfairly,  owing 
to  the  concentration  of  the  demagnetising  reaction  in  a  small  part  of 
the  cycle  where  it  was  most  eti'ective 

Mr.  W.  Sh.^w  had  experienced  the  wasting  away  of  iron-wire  resis- 
tances, more  particularly  when  working  with  canal  water. 

Dr.  \V.  E.  Sf.Mi'.sKR  .said  that  Mr.  Coales  had  drawn  attention  to  a 
fact  he  (Dr.  Sum|iner)  had  pointed  out  many  years  ago,  that  the  cur- 
rent wa\  e  ill  a  transformer  having  a  closed  magnetic  circuit  consisted 
of  a  shoulder  and  a  peak.  At  very  high  flux  densities  the  peak  would 
cert.ainly  be  increased,  «  hile  the  shoulder  would  be  less  pronounced. 
This  would  result  in  a  zig-zag  wave  of  current  ver3'  like  a  series  of 
triangles.  A  sine  wave  was  approximately  a  triangle  with  the  peak 
rounded  off,  so  that  the  resulting  wave  would  essentiallj-  diti'er  only 
very  slightly  from  a  sine  curve.  The  use  of  the.se  choking  coils  would 
thus  have  no  unusual  eti'ect  on  the  alternator.  The  authors'  method 
seemed  to  him  to  be  the  best  solution  to  the  problem  of  obtaining  an 
.ilternating  current  load  of  adjustable  power  factor. 

Mr.  X.  B.  RosnER  asked  if  the  authors  had  fully  considered  the  use 
of  wire  resistances.  He  had  had  experience  of  these  years  ago  and  had 
found  them  to  work  well. 

Mr.  A.  E.  TinTT,  as  an  illustration  of  the  high  resistance  of  pure 
rnuntry  water,  mentioned  an  experiment  with  an  oil  liarrel  tilled  with 
water.  Lead  plates  were  used  each  with  2s<i.  ft.  immersion.  When 
lliese  were  brought  to  within  -I'in.  of  each  other,  H  0  volts  only  gave 
2  to  3  amiieres.  The  addition  of  2oz.  or  3oz.  of  acid  enabled  60h.]'. 
to  be  di.ssipated  with  the  plates  a  safer  distance  apart.  The  capacity 
of  a  bairel  was  20  ii.i'  for  one  hour  before  boiling.  In  his  opinion  in- 
sulated water  tanks  would  not  be  tolerated  as  permanent  plant  under 
the  new  Home  Othce  Reguhitions,  a  point  which  seemed  to  have  been 
overlooked  in  the  Paper.  He  advocated  the  use  of  wire  coils  immersed 
ill  oil  and  surrounded  by  circulating  water.  It  was  ]jossible  in  this 
way  to  continuously  dissipate  10  kw.  with  a  unit  which  could  be 
carried  in  one's  pocket. 

Prof.  G.  K.M'f  s.aid  that  the  tank  shoulil  Ije  not  only  earthed,  but 
surrounded  by  a  platform  supjiorted  on  insulators  and  covered  with  a 
rubber  mat.  He  asked  whether  the  authors  had  had  .any  experience  with 
earthenware  tanks,  which  apjieared  to  possess  the  .adv.antages  of  both 
wooil  and  metal  with  the  drawbacks  of  neither.  He  had  used  earthen- 
ware tanks  for  small  loads  .and  found  them  to  work  very  well.  He 
also  asked  the  authors  if  they  had  observed  the  actual  power  factor  of 
a  resistance  consisting  of  iron  plates  in  water.  He  believed  that  this 
was  not  quite  unity,  but  that  the  water  load  took  a  leading  current. 
Electrolysis  was  continually'  going  on  and  producing  a  film  of  gas  on 
the  plates  and  thus  forming  a  condenser. 

Mr.  O.  T.  Davis,  in  a  written  communication,  said  that,  as  the 
authors  pointed  out,  hot  well  water  had  a  very  high  specific  resisiance 
at  60°F  ,  and  was,  therefore,  unsuitable  ;  nevertheless,  he  had  used 
the  hot-well  for  a  water  resistance  on  one  occasion  for  a  150  kw.  230 
volt  machine,  suthcient  current  being  obtained  with  a  fairly  small 
liattery  of  resistance  plates  by  reason  of  the  high  temperature  of  the 
water  (about  150'F.).  As  a  general  rule,  the  circulating  water  dis- 
charge from  a  surface-condensing  plant  was  suitable  tor  use  in  an 
artificial  load.  For  a  permanent  resist.ance  he  was  distincti}'  in  favour 
of  a  brick-built  cement-lined  tank.  For  a  low  voltage  resistance,  the 
plates  (i  in.  sheet  iron  fiu'  lightness)  should  be  fixed  in  frames  and  the 
lo.afl  controlled  by  raising  or  dro|iping  the  whole  frame  into  the  water. 
It  was  good  practice  to  have  a  light  fuse  in  .series  with  each  individual 
positive  plate,  and  to  group  the  iil.ates,  controlling  each  group  by  a 
switch.  The  loafl  might  then  be  prepared  by  lowering  the  resistance 
frame  into  the  water,  switching  on  a  certain  number  of  groups  of  plates 
and  finally  .securing  tine  adju.stment  by  fnrther  r.aising  or  lowering,  or 
preferably  by  manipulating  a  weir  on  the  outlet.  Using  water  with  a 
specific  resistance  of  725  ohms  per  centimetre'  at  650  F.  the  writer  had 
found  a  convenient  distance  between  positive  and  negative  jilates  to 
be  2  ill.  at  100  volts,  3  in.  at  200-300  volts,  5  in.  at  400-60.1  volts,  and 
7  in.  at  1,000  volts,  which  values  gave  much  lower  current  densities 
than  the  limit  of  1  anqierc  per  stjuare  inch  given  by  the  authors.    The 


positive  plates  got  covered  in  time  with  a  rust  scale.  This,  however, 
could  bo  easily  scraped  oil' or  released  by  ta[>ping  the  plates  with  a  ham- 
mer. When  corroded  to  a  certain  extent  it  was  convenient  to  alter  the 
connection  so  as  to  reverse  the  polarity.  Iron  wire  resistances  im- 
merseil  in  water  were  not  permanent  enough  for  standard  use,  but  were 
useful  ill  exceiitional  cases.  They  were  best  arranged  in  a  box  and 
should  be  well  swept  with  water  flowing  through.  If  run  at  a  density 
of  about  10,001  am|)eres  per  square  inch,  their  life  was  fairly  long.  For 
extra  high  \oltage  work  it  was  necessary  to  well  insulate  the  source 
of  the  entering  water,  and  the  writer  had  found  a  small  erection  resem- 
bling a  cooling  tower  useful  for  breaking  up  the  water  into  drops.  As 
regards  the  use  of  choking  coils,  it  must  be  remembered  that  ordinary 
commercial  work  only  called  for  power  factors  of  0'75  and  above,  and 
this  .should  be  considered  when  tlesigning  chokers.  The  authors  had 
not  touched  on  the  question  of  capacity  etrccts  due  to  the  use  of  water 
resistances  with  alternating  current  machines,  yuite  recently,  when 
testing  a  large  generator  on  a  water  load  with  very  small  electrodes, 
a  curious  momentary  rise  in  termintd  voltage  was  noti'-ed  when  full 
load  WHS  suddenly  switched  on  by  dropping  the  electrodes  into  the 
water. 

Mr.  R.  K.  Keer  (communicated)  gave  some  particulars  of  a  liquid 
resistance  in  one  of  the  electrical  laboratories  of  the  Municijial  School 
of  Technology,  Manchester,  and  intended  jirimarily  as  a  load  for  a 
25  H.r.  500  volt  traction  motor  used  as  a  generator.  The  tank  was 
built  of  glazed  Staflbrdshire  blue  bricks,  in  cement,  the  wall  being 
9iin.  thick.  A  Jin.  Layer  of  mastic  asphalte  was  put  between  the 
two  tliicknesses  to  make  it  watertight.  I  he  internal  dimensions  of 
the  tank  were  ft  ft  9  in.  by  2  ft.  6  in.  by  2  ft.  It  was  |)laced  in  a  pit, 
the  bottom  of  which  was  4  ft.  4  in.  lielow  the  level  of  the  floor.  This 
pit  was  jjartly  roofed  over  with  steel  girders,  to  which  m.achines  could 
be  bolted  for  testing.  The  space  between  the  girders  was  fitted  with 
trap  doors.  The  electrolyte  used  was  a  2  per  cent,  solution  of  alu- 
minimum  sulphate,  the  electrode  being  lead  plates.  This  made  a  very 
clean  arrangement,  as  there  was  practicall}'  no  sediment  or  furaes- 
The  arrangement  of  the  plates  was  as  follows  :  At  one  end  of  the  tank 
were  four  fixed  plates,  each  12 in.  stpiare  and  Jin.  thick,  placed 
[larallel  to  the  length  of  the  tank  and  7J  in.  from  each  other.  The 
movable  electrode  consisted  of  three  plates,  each  1  sq.  ft.  in 
area,  but  all  shaped  at  the  bottom.  These  were  fixed  to  a 
simple  carriage,  fitted  with  wheels,  running  on  two  lengths  of  gas 
pipe  placed  on  an  incline,  slojiing  down  towards  the  fixed  plates. 
The  plates  were  moved  from  above  by  means  of  a  handwheel  actuating 
a  winch  through  bevel  gearing.  A  brake  was  provided  to  prevent  the 
plates  running  back.  This  arrangement  of  the  plates  gave  a  very  large 
variation  of  resistance.  Thus  with  a  1  per  cent,  solution  the  resistance 
could  be  varied  from  about  50  ohms  with  the  plates  just  touching  the 
liciuid  to  about  0'75  ohm.  when  they  were  completely  immersed.  The 
lowest  resistance  required  was  less  than  this,  so  the  amount  of  alumi- 
num sulph.ate  was  doubled,  bringing  the  resistance  down  to  about 
0  5  ohm.  The  resistance  varied  considerably  with  current  density. 
With  2  per  cent,  solution,  and  with  the  plates  completely  immersed, 
the  resistance  with  10  amperes  was  O'S  ohm,  with  20 amperes  0  65  ohm. 
gradually  becoming  less  until  with  100  amperes  it  was  only  0-48  ohm. 
The  "  resistance"  measured  included  a  certain  amount  of  back  E.M.F. 
which  was  constant  and  helped  to  account  for  the  variations  obtained, 
which  were  not  caused  b^'  temperature  rise. 

Mr.  R.  K.  MoRC  'M,  in  reply,  said  that  there  were  objections  to  using 
the  hot  testing  water  in  boilers  ;  by  the  time  it  had  passed  through 
the  water-softeners  it  would  have  lost  a  great  deal  of  heat,  and  if  it 
were  softened  previously  it  would  not  be  so  suitable  for  testing,  and 
any  lost  w.aste  would  be  expensive  on  account  of  the  chemicals  used. 
He  had  carefully  considered  the  question  of  utilising  the  power  usually 
wasted  in  the  te.st  room,  but  there  would  be  considerable  expense  in- 
volved in  the  upkeep  of  the  special  plant.  The  system,  and  particu- 
larly the  connections,  would  be  most  complicated  to  work  out  and  to 
use!  vir.  Chattock  had  had  trouble  owing  to  the  liability  of  wooden 
tanks  to  fire,  also  he  had  expressed  the  opinion  that  a  drop  of  600  volts 
per  foot  was  not  so  much  as  might  be  employed.  In  his  (the  speaker's) 
experience,  it  was  only  by  using  a  moderate  drop  per  foot  of  water  that 
it  was  possible  to  avoid  charrinCT  the  wood  of  the  tank.  The  objection 
to  porcelain  tanks  was  mainly  that  of  expense.  They  had  noticed  the 
capacity  effect  of  a  water  resistance.  He  did  not  believe  that  the 
factory  inspectors  would  take  exception  to  the  insulated  tank.  They 
really  had  a  verygood  earth  in  the  overflow  water  flowing  intothe  caii.al. 
Mr.  IJ.  K.  M"Riiis  said  it  was  of  great  importance  that  the  inductive 
load  did  not  produce  a  diflferent  kind  of  load  from  that  occurring  in 
practice.  Considering  that  only  5  or  4  per  cent,  of  the  current  wave 
was  suflicient  to  bring  the  flux  over  the  knee  of  the  saturation  curve, 
it  would  be  seen  that  practically  the  whole  of  the  current  wave  corre- 
sponded to  the  region  of  low  permeability.  Thus  the  current  wave 
was  not  far  from  being  such  that  its  rate  of  change  was  a  copy  of  the 
volt  wave,  and  the  reactions  in  the  generator  for  which  the  test  was 
being  carried  out  were,  therefore,  entirely  normal. 


Telephony  in  San  Francisco.— According  to  the  ZeiUclirift 
fiir  Sr/iiracliMromtechnik,  the  American  telephone  girls  at  times 
find  it  difficult  to  understand  the  "  pigeon  English  "  of  -John 
Chinaman.  As  there  are  over  700  subscribers  of  this  nation- 
ality in  San  Fiancisco,  a  small  exchange  has  been  erected  in 
"  China  Tnwn,"  and  will  be  served  by  attendants  of  appro- 
priate colour. 
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THE   MERCEDES   PETROL  ELECTRIC   SYSTEM  FOR 
VEHICLES. 


The  principal  object  of  the  combination  of  a  petrol  engine 
with  a  dj-namo  and  motor  for  vehicle  propulsion  would  appear 
to  be  the  entire  abolition  of  gearing  between  the  power  system 
and  road  wheels.  The  majority  of  petrol  electric  vehicles  up 
to  the  present  constructed  employ  gearing  of  some  descrip- 
tion, either  chain,  or  worm  drive  on   to  a  differential  shaft. 


Fig.  1. — Mbrcedks  Pktbol-Elkctric  System.  View  of  Dynamo  at 
(Commutator  Knd,  sHOwrNO  Bedsh  Gbar,  End  StrppoRT  fob  Armature 
AND  Fan  Eladb-s  on  Engine  Flywheel. 

The  use  of  gearing  is  commonly  put  forward  as  a  disad 
vantage  in  the  driving  of  any  vehicle  from  a  petrol  engine. 
The  ]ietrol  motor  itself  is,  of  course,  the  chief  cause  for  the 
introduction  of  gearing,  and  it  is  between  the  clutch  and  the 
road  wheels  that  the  principal  losses  in  petrol  driven  vehicles 
are  incurred. 


Fio.  2.— Mircbdhs  Pbtrol-Elbotric  System.    View  of  One  of  Khivinq 

WllFKT.S    DiBBKMUr.RD. 

Tlio  fleld  mov  \>v  k-cii  hi  the  forcKrniiiKl ;  the  commutator  Is  on  the  fur  Fti.h  of  iho 
wheel  111  whicli  the  irmaturo  li  flxed. 

Until  quite  recently  there  has  been  no  petrol  electric  sy stem 
for  vohicleft  which  dispeusi'd  entirely  with  goai'ing,  and  at  the 
same  time  remained  within  the  limits  of  weight  of  petrol  vehicles 
of  a  certain  class.  The  Mercedea  system,  which  iiitroiliices 
electric  motoi'  wheels,  removes  at  once  gearing  of  any  deserip 
t inn  bet  ween  the  power  unit  and  the  driving  wheels.    The  dec 


trical  system  adopted  contains  a  number  of  features  which  are 
both  novel  and  interesting.  In  the  design  and  construction  of 
the  dynamo  and  motors  a  radical  departure  has  been  made 
from  ordinary  methods.  In  both  machines  the  usual  stationary 
field  is  retained,  but  the  armature  is  built  to  rotate  outside  the 
field  system  instead  of  inside  it. 

An  end  view  of  the  dynamo  is  shown  in  Fig.  1  looking 
towards  the  commutator  and  brush  gear.  The  armature  wind- 
ings which  rotate  around  the  internal  field  are  laid  in  slots  in 
a  core  which  is  built  up  cone-shaped  and  fixed  in  a  light  steel 
cone,  having  a  similar  tajjer  to  that  of  the  core.  The  armature 
is  specially  fixed  to  the  engine  shaft  in  a  long  bearing  at  the 
ensrine  end  and  a  shorter  bearing  at  the  commutator  end.     A 


I'lG.  3. — Mercedes  Motor  AVheel  with   Ddst  Covbb  Removed  to  1".x- 

rosE  Commctator,  T.rush  Gear  and  Leads  throttoh  Fined  Am.e. 

light  spider  serves  to  support  this  end  of  the  armature  .and 
coiiimutator,  <as  will  be  noticed  in  the  illustration.  Fig.  1.  The 
field  poles  are  built  up  on  a  sleeve  sliding  on  a  fixed  shaft,  in 
which  a  co.arse  thread  has  been  cut.  This  construction  h.a.sbeen 
adopted  to  allow  the  field  flux  to  be  varied  automaticall3%  ac- 
cording to  the  load  on  the  generator.  From  the  particulars 
supplied,  and  in  the  absence  of  drawings,  we  gather  that  the 


I'lii.  i. — Mrrcedrs  Motok  Wheel,  siiowinu  Compact  Nature  op  Com- 
ri  KTR  Motor  when  Hcht  m'  in  the  AViiert.. 

fiolil  is  either  jitlracted  to  or  repelled  from  the  armature,  as 
the  load  is  iicavy  or  light,  and  in  moving  laterally  it  turns 
sliLjhtly  by  reason  of  the  thread  cut  in  the  shaft  sujiporting  it. 
This  .adjustment  either  weakens  or  strengthens  the  tiehl  1>J' 
varying  the  air-gap.  At  the  same  time  the  field,  in  thus  turn- 
ing, [takes  up  a  position  in  respect   to  the  armature   wliich 
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correspoiuls  to  that  rci|uireil  for  ijood  coniiiiutation,  and 
generally  given  by  altering  the  brushes.  The  movement,  as 
far  as  we  can  gather,  is,  in  fact,  equivalent  to  the  automatic 
shifting  of  the  brushes.  Tiie  commutator  bars  are  spaced 
radially  around  one  end  of  the  armature  windings,  and  the 
brushes,  which  are  held  in  a  horizontal  position,  press  against 
the  vertical  face  of  the  commutator.  This  construction  is 
clearly  brought  out  in  the  illustration  Fig.  1.  The  brushes 
theiuselves  are  fi.xed.  It  is  claimed  for  this  construction 
of  the  dynamo  that  the    energy  supplied    is   kept   constant 


Fig.  5. — 40  h.p.  Mercedes  I'etkol-Electrii'  Omnibus. 

quite    irrespective   of    the    torque   demanded   by   the    road 
wheels. 

The  motors  themselves  are  peculiar  in  that  they  are  built  to 
form  an  integral  part  of  tlie  road  wheels.  The  method  of  con- 
struction can  be  best  understood  by  reference  to  Fig.  2,  which 
illustrates  ono  of  the  wheels  dissembled  and  the  main  parts 
exposed  to  view.  As  with  the  dynamo,  the  field  is  rigid  and 
the  armature  moves  externally  round  it.  The  shape  of  the 
field  poles  is  well  brought  out  in  the  illustration.  The 
arrangement  of  the  armature  and  field  is  identical  with  that 
of  the  dynamo,  with  the  exception  that  the  field  system  is 
rigidly  fixed  and  has  no  adjustment  similar  to  that  of  the 
generator.  The  armature  casing  and  the  spokes  are  built  up 
in  one  piece,  and  revolve  together  with  the  rim  and  tyre. 
The  construction  of  the  commutator  is  similar  to  that  of  the 
dynamo,  and  the  leads  to  the  brushes  and  field  arc  carried 
through  the  fixed  axle,  a  portion  of  which  is  hollowed    out 


regulated  entirely  from  this  controller.  It  is  constructed  after 
the  drum  type,  and  is  operated  from  a  lever  at  the  side  of  the 
driver's  seat.  The  various  notches  gi\e  four  foi  ward  speeds, 
the  connections  of  the  motors  and  the  fields  being  changed 
from  series  to  parallel  without  the  use  of  resistances.  A  revers- 
ing notch  is  also  provided. 

The  system  is  at  present  adopted  for  touring  cars  fitted  with 
45  HI',  and  7.")  H.i'.  engines.     These  are  of  the  Mercedes  Stan- 
dard   four-cylinder  pattern  and  do  not   call  for  any  special 
comment.       We  give  illustrations  in   Figs.  5  and  6   of  the 
complete    vehicle  and  chassis  of  a    40  Ti.i'. 
two-deck  omnibus,  which  is  also  fitted  with 
the    system.     This    has    been    doing    trial 
runs  in  the  London   district  for   a  consid- 
erable time  past,  and  we  are  informed  that 
the  company  are  making  arrangements  for 
putting  a  standard  British  pattern  vehicle 
on  the  London  streets. 

The  sj  stem  of  operation  provides  for  the 
constant  running  of  the  engine  at  a  practi- 
cally fixed  speed,  about  800  revs,  per  min. 
The  driver  has,  however,  control  over  the 
speed  and  power  of  the  engine,  throttle  and 
ignition  levers  l)eing  fitted  to  a  steering 
wheel.  The  use  of  a  governor  has  not  been 
found  necessar)'. 

Compared  with  other  petrol-electric 
systems  which  we  have  described  in  these 
columns,  the  foregoing  is  a  .striking  depar- 
ture from  conventional  methods,  and  if  all 
the  claims  of  the  makers  are  substantiated 
by  further  experiments  the  system  has  a  very  promising 
future  before  it. 


A  STUDY  OP  THE    PROPAGATION  AND  INTERCEP- 
TION OF  ENERGY  IN  WIRELESS  TELEGRAPHY.* 

BY   C.    A.    CULVER. 

(Concluded  from  page  1005,  Vol.  LX.) 

Summary. — The  author  deals  with  the  relative  efficiency  of  several 
different  tyi)es  of  receiving  systems  when  used  under  various  conditions. 
Wherever  aeriiils  or  antenu;u,  liowever,  are  referred  to,  the  reference 
is  only  to  tlic  receiving  .station. 


Helix.—To  test  the  effects  of  orientation  upon  an  open-circuited 
coil  of  large  diameter  when  utilised  as  a  receiving  system,  a  helix 


I'lii.  li.— CoarLETE  Chassis  ui   40  H.r.  Mercedes  Petuul-Elkctric  O.mnibus. 


specially  for  the  purpose.     Figs.  3  and  4    depict  the  main 
details  of  the  motor  and  wheel  construction  very  clearly. 

Both  wheels  are  identical,  and  the  cables,  which  supply  the 
energy  from  the  generator,  are  run  in  the  channelling  of  the 
chassis  girders.  The  controller  is  placed  immediately  behind 
the  commutator  end  of  the  dynamo,  being  carried  on  a  girder 
in  the  frame.     The  motors,  which  are  scries  machines,  are 


was  constructed  by  winding  two  complete  turns  of  wire  about  a 
wooden  frame  1  o  metres  square.  This  helix  had  an  inductance  of 
0040982  millihenry  (Fleming- .Vnderson  method).  The  helix  thus 
made  was  supported  and  insulated  as  in  the  case  of  the  small  capa- 
city area,  the  free  ends  of  the  wire  being  at  the  middle  of  the  lower 
edge  of  the  coil.     17  metres  of  wire  connected  one  end  of  the  helix 

*  Ab-stracted  from  the  Pht/sical  Rei'ien; 
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to  the  lead  H.  The  helix  was  so  arranged  as  to  permit  of  rotation 
about  a  central  vertical  axis.  When  resonance  was  secured  in  the 
usual  manner  energy  readings  were  noted  for  various  planes  of 
orientation.  It  was  found  that  such  an  open-circuited  helix  collected 
an  equal  amount  of  energy  in  all  positions. 

The  experiment  was  next  tried  of  breaking  the  ground  connection 
at  the  receiving  station  and  in  its  place  making  a  connection  to  the 
remaining  free  end  of  the  helix  above  described,  thus  making  a 
closed  oscillating  system  without  earth  connections.  In  the  case 
last  outhned  the  galvanometer  showed  a  deflection  of  87'omm. 
With  the  closed  helix  just  described  placed  tangential  to  the  wave 
front  the  deflection  was  only  5  mm  ,  and  when  the  helix  was  turned 
through  90  deg.,  so  as  to  haie  its  plane  normal  to  the  wave  front, 
the  deHection  was  so  small  as  to  be  scarcely  readable.  The  energy 
received  by  a  closed  helix  apparently  does  not  follow  the  same  law 
as  that  ot  the  open  coil.  These  results  are  somewhat  surprising,  for 
if  we  assume  the  presence  of  a  free  Hertzian  wave  we  would  expect 
the  open  circuited  helix  to  show  a  difference  on  orientation  as  well 
as  the  closed  circuited  coil. 

Screened  Vertical  Anienna. — The  foregoing  experiments  gave  rise 
in  the  mind  of  the  writer  to  the  thought  that  possibly  the  greater 
portion,  if  not  all,  of  the  energy  transmitted  in  wireless  telegraph 
operations  is  propagated  by  means  of  electric  oscillations  through 
the  surface  of  the  earth  and  not  by  means  of  the  free  ether  sur- 
rounding the  same.  Th  following  experiment  was  therefore  devised. 
Two  vertical  antenna>,  each  consisting  of  a  single  wire  6'2  metres  in 
length,  were  erected  17  cm.  apart,  and  were  so  arranged  at  the  base 
that  either  could  be  quickly  coupled  to  the  lead  H.  One  of  these 
vertical  antennit  was  then  shielded  from  the  free  Hertzian  waves 
by  placing  about  it  a  metal  cylinder  made  of  tin,  the  cylinder  being 
10  cm.  in  diameter  and  6*2  metres  long.     The  enclosed  wire  hung 


^ 


^^^ 


s: 


Fu;.  5. 


fireely  within  the  metal  tube,  which  was  insulated  from  the  earth. 
Resonance  was  separately  effected  for  both  open  and  enclosed 
antennic.  On  two  different  occasions  several  series  of  readings 
were  taken  in  alternate  groups,  the  results  lor  the  two  tests  agreeing 
within  less  than  01  of  1  per  cent.  The  shielded  antenna  produced 
a  mean  galvanometer  deflection  0-3  per  cent,  less  than  the  un- 
screened system.  This  is  equivalent  to  a  difference  of  4-9  per  cent, 
in  the  value  ot  the  current  in  the  two  cases.  The  results  of  this  ex- 
periment will  be  discussed  elsewhere. 

Ilelativc  Efficiciici/  of  Vnrioiis  Encrgij-collecling  Syetcmn.—We 
were  now  in  a  position  to  carry  out  a  series  of  experiments  designed 
to  determine  the  relative  efficiency  as  energy-gathering  devices  of 
the  several  types  of  antenn;u  now  in  commercial  use  One  or  two 
original  systems  were  also  devised  and  tested.  I  he  two  vertical 
single-wire  antennit  described  in  the  last  experiment  were  so 
(irranged  as  to  permit  of  being  connected  at  both  the  top  and  bottom, 
thus  four  different  modifications  of  one  system  were  possible.  The 
metal  cylinder  used  to  enclose  the  vertical  antenna  of  the  last  ex- 
periment was  also  suitably  arranged  to  be  used  as  a  receiving  sya- 
tom.  Thit  several  cases  are  illustrated  diagranmiatically  in  Kig.  5 
and  will  be  roicrred  to  hereafter  as  syatems  A,  B,  C,  D  lind  i;. 

After  the  capacity  of  the  vertical  portions  of  these  systems  was 
measured  the  systems  were  each  in  turn  compared  as  energy-galiier- 
ing  devices  with  the  simple  vertical  wire  A  taken  as  a  standard.  In 
these  tests  the  readings  for  any  given  comparison  were  made  by 
taking  several  alternate  groups  of  observations  consisting  of  three 
or  five  readings  each,  thus  eliminating  the  cflects  from  any  possible 
change  at  the  sending  Hiation.  (This  method  of  taking  readings 
was  followed  in  all  exp'TlnnMits  coiiaiiuiing  this  invoHiigation  un- 
leHBOlh>  rwiHe  specihed.)     The  moan  mliosof  iUh  Kalvanoui  ter  de- 

•  These  and  oil  other  niitcnna  oaimcity  values  were  incaKiircd  by 
the  rcsoMiinccsulwtitution  inelhod  nuggMled  in  the  i>(ii'agra|ili  oil 
wuvc-k'iigth  mcHsuremcnt.i. 


flection  due  to  the  energy  received  are  given  in  Table  I.,  as  are  also 
the  ratios  of  the  current  values  in  each  case. 

Table  I. 


Ratio  of  gal.  deflections 

Ratio  of  current 

System. 

Capacity  in 

produced  by  various  sys- 

values.    •  Square 

microfarads. 

tems  to  that  caused  bv 

root  of  gal.  deflec- 

standard system  A, 

tion.) 

A 

0-000032 

1-000 

1-000 

B  

0-000056 

2-220 

1-483 

C 

0000068 

2-045 

1-450 

D 

0-000080 

2  225 

1-490 

^ 

0-000060 

3-520 

1-880 

It  is  apparent  from  an  examination  of  Table  I.  that  systems  B 
and  D  are  of  practically  equal  efficiency.  C,  though  very  close  to 
both  B  and  D  in  value,  showed  a  persistently  lower  efficiency.  The 
difference  is,  however,  only  slight.  It  would  appear  that  in  erecting 
multiple-wired  antenna'  it  is  practically  immaterial  whether  the 
component  parts  are  connected  at  the  lower,  upper  or  both  ends. 
Though  the  metal  cylinder  shows  an  apparently  greater  efficiency 
than  the  double-wire  type,  yet,  when  other  obvious  factors  are  con- 
sidered, it  is  doubtful  if  such  a  system  possesses  any  material  ad- 
vantage over  the  multiple  wire  arrangement.  The  results  would 
also  seem  to  indicate  that  capacity  is  not  as  important  a  factor  in 
determining  the  amount  of  energy  received  by  a  given  system  as  is 
commonly  supposed. 

In  the  concluding  series  of  experiments  the  relative  efficiency  of 
several  systems  already  described,  together  with  one  or  two  origi- 
nal arrangements,  were  tested.  The  standard  of  comparison  being 
a  single  vertical  antenna  9-8  metres  in  length.  The  systems  investi- 
gated in  these  tests  were  :  A  large  capacity  area  4-2  by  0-7  metre  ; 
a  small  capacity  area ;  a  large  helix,  1-5  metres  square,  having 
12  metres  length  of  wire  ;    a  small  heUs.   15  cm.  square,  having 


12  metres  length  of  wire  ;  a  horiz  ontal  antenna  9-8  metres  in  length ; 
a  wire  screen,  1  metre  square,  and  a  special  system  consisting  of 
9  8  metres  of  wire  fastened  to  a  light  wooden  rectangular  frame,  in 
the  manner  indicated  in  Fig.  6. 

The  results  are  recorded  in  Table  II.,  which  shows  that  all  of  the 
receiving  systems  tested  fell  far  short  in  efliciency  in  the  matter  of 
intercepting  energy  when  compared  with  a  single  vertical  wire. 

Table  II. 


System. 


Standard  verticivl  an- 
tenna    

Ijarge  ca|>acity-urea 
Small  ciipiicity-area 

l.ar^;ij  helix  

Sm.il!  helix  

Iliii'i/.ontnl    antenna 

Wire  screen    

S|iccial  system  


Induc- 
tance in 
milli- 
henrys. 


0  041 
0-056 


Capacity 

in 

iiiicro- 

tarads. 


0-000049 
0000106 
0-000008  ? 
0  000044 
0-000034 
0-000340 
0-000044 
0-000030 


Ratio  of  gal.  def, 
produc'd  t>v  vaiious 

sy.stcms  to  that 
caused  by  t-taiulard 


1-0000 
0-4000 
0-1750 
0-2520 
01060 
0-1730 
01970 
0-2290 


Ratio 

of 
current 
values. 


1-0000 
0-6360 
0-4190 
0-5020 
0-3260 
0-4160 
0-4440 
0-4790 


The  resonance  curve  shown  in  Fig.  7  is  given  to  show  the  general 
properties  of  the  two  waves  sent  out  by  tne  sending  station.  The 
data  for  this  curve  were  taken  when  using  the  capaoity  area 
1  metro  square  as  a  receiving  system.  Capacity  shunted  about  the 
galvanometer  is  plotted  against  galvanometer  deflections.  The 
smaller  maximum  probably  corresponds  to  the  shorter  of  the  two 
wavelengths  radia'ed  by  the  transmitting  station  and  the  greater 
maximum  to  the  longer  wavelength.  However,  this  ulation  is 
somewhat  diflicult  to  iletermine.  because  of  the  fart  that  ihcsc 
iiMxima  would  frequently  interchange  places.  The  reason  for  this 
rather  unusual  phcnomouou  wo  have  as  yet  been  unable  to  determine. 
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ConclKiion. — The  comparative  closeness  of  our  stat  ons  afforded 
us  a  special  opportunity  to  study  the  effects  due  to  tho  free  Hertzian 
waves  as  differentiated  from  the  effects  due  to  the  propiiijation  of 
energy  in  other  possible  ways.  Stone  maintains  that  the  greater 
portion  of  the  energy  transmitted  resides  in  that  part  of  the  wave 
which  is  immediately  adjacent  to  the  surface  of  the  earth.  It  will 
be  remembered  in  this  connection  that  our  capacity  areas  were 
placed  very  close  to  the  surface  of  the  earth.  If  the  free  wave  ever 
enters  as  an  important  factor  it  should,  according  to  the  commonly 
accepted  view,  have  produced  marked  effects  in  nur  experiments, 
but,  on  the  contrary,  we  find  in  the  cases  where  tho  capacity-areas, 
helixes,  &c.,  were  rotated  about  a  horizontal  axis  variation  in  the 
plane  of  oriental  ion  produced  but  slight  changes  in  the  amount 
of  energy  received,  and  in  some  instances  resulted  in  no  change 
whatever. 

In  the  experiments  having  to  do  with  earth  resistances  the  in- 
crease in  the  (juantity  of  energy  received  was  probably  not  wholly 
due  to  the  decrease  in  the  resistance  between  the  two  stations,  but 
it  is  reasonable  to  suppose  that  the  greater  part  of  the  increase  may 
be  ascribed  to  this  cause.  In  view  of  the  above  facts,  and  since  a 
fixed  wave-length  and  constant  supply  of  energy  was  radiated  from 
the  transmitting  station,  it  would  seem  that  the  conclusion  is  not 
wholly  unwarranted  that  practically  all  the  energy  taking  part  in 
wireless  telegraph  operations  is  propagated  through  the  surface  of 
the  earth  by  means  of  electrical  oscillations,  and  not  by  means  of 
free  Hertidan  waves.  The  experience  of  those  engaged  in  practical 
wireless  work  bears  out  the  conclusion  of  the  author  in  this  respect. 
Again,  if  the  theory  of  a  free  ether  wave  is  correct  the  law  of  in- 
verse S(iuares  should  hold,  approximately  at  least.  That  this  law 
does  not  hold  has  been   shown  by  several  investigators,   among 


120 

100 

ao 

60 

. 

4U 

L 

1 

\ 

1 

\ 

20 

\ 

1 

y 

»v. 

0-' 

y 

V 

, 

11 

^ 

Uii-B- 

^ 

^ 

n 

»-< 

Capacil'i  shunted  about  Galcaiwineter  (SHini/aradu). 
Flc.  7. 

whom  may  be  mentioned  Duddell  and  Taylor,!  who  found  that  the 
product  of  the  distance  by  the  intensity  was  a  constant,  and  Chant,  i: 
who  also  found  that  the  energy  fell  off  inversely  as  the  simple  dis- 
tance. 

In  considering  the  possible  processes  by  which  energy  is  propa- 
gated in  wireless  telegraphy  it  is  to  be  remembered  that  the  begin- 
ning of  wireless  telegraphy  as  a  practical  commercial  project  dates 
from  the  time  when  Marconi  first  connected  his  transmitting  appa- 
ratus to  earth.  The  distances  over  which  communication  was 
effected  prior  to  this  were  insignificant.  We  do  not  dispute  the 
existence  of  the  free  ether  wave,  but  maintain  that  its  effect  is  nil 
beyond  comparatively  short  distances  from  the  radiating  system. 

May  we  not  think  of  a  wireless  transmitting  apparatus  when  in 
operation  as  impressmg  upon  the  earth,  at  the  point  where  the 
system  is  earthed,  a  high  frequency  alternating  potential,  these 
waves  of  potential  spreading  out  through  the  surface  of  the  earth  in 
all  directions  ? 

AVe  are  aware  that  the  effect  of  intervening  land  is  difficult  of  ex- 
planation on  the  basis  of  the  theory  which  we  advance.  We  believe, 
liowever,  that  the  sudden  decrease  in  energy  when  passing  behind 
elevated  bodies  of  land  can  be  accounted  for  on  other  grounds  than 
that  of  the  electrical  shadow  in  the  commonly  accepted  sense  of  the 
term  The  author  is  at  present  designing  a  series  of  experiments  by 
which  he  hopes  to  prove  this  contention. 

The  phenomenon  of  the  effects  of  hght  and  darkness  upon  the 
propagation  of  energy  w-e  admit  is  also  not  readily  explicable  on  the 
assumptions  which  we  advance.  However,  a  number  of  important 
facts  which  are  difficult  to  account  for  upon  the  idea  of  a  free 
Hertzian  wave  become  easy  of  explanation  on  the  basis  of  the  oscil- 
lation theory,  one  notable  example  being  the  case  of   Marconi's 

•  Stone,  Ti-atuaclioiui  International  Electrical  CoDKresa,  St.  Louis, 
1904,  p.  558.  s       .  . 

t  Institution  of  Electrical  Engiiiceis  Jonni'il,  Vol.  .\XX\'..  [).  321. 
t  Amtriam  JourmU  o/Scknce,  Vol.  XVIII.,  p.  403. 


trans-.MIantic  communication.  This  is  difficult  to  explain  on  the 
basis  of  a  free  ether  wave,  as  is  cited  by  Poincare,*-  but  presents  no 
particular  difficulty  when  viewed  in  the  light  of  the  theory  out- 
lined above.  Notwithstanding  the  failure  of  tho  proposed  theory 
to  account  for  several  phenomena  encountered  in  practical  wireless 
work,  we  believe  such  a  theory  accounts  for  more  of  the  facts  now 
known  than  the  conventional  idea  of  a  free  energy  wave. 


THE  DEVELOPMENT  OF  PETROL-ELECTRIC  SYS- 
TEMS AND  THEIR  APPLICATION  TO  HEAVY 
ROAD  VEHICLBS.f 

iiv   1'.  n:i]sr.s5iiTii  a.mi  w.  .\.  stkvens. 

Sidiimari/. — The  authors  give  some  interesting  figures  .showing  the 
(rost  of  running  the  existing  motor  'buses  on  the  London  .streets.  They 
are  in  favour  of  the  petrolelectric  type,  and  look  unfavourably  upon 
vehicles  driven  by  accunuilators.  A  new  type  of  petrol-eloetric  'bus  is 
then  described.  One  of  these  vehicles  has  been  luiining  very  .satis- 
factorily on  the  streets  for  beveral  weeks,  and  Itie  authors  ho|>e  to 
eft'ect  great  economics  in  the  cost  of  mniiiteiiaiice,  in  couipaii.son  witli 
the  present  types  of  motoi-  'buses. 


Early  types  of  petrol-electric  systems  have  already  been  described 
by  Messrs.  Hart  and  Durtnall,^  and  are,  therefore,  not  considered  to 
any  extent  in  the  present  Paper,  The  authors'  experience  in  the 
operation  of  the  present  and  generally  accepted  types  of  motor 
omnibuses—viz.,  those  having  gear-driven  systems— shows  that  an 
entirely  different  type  of  vehicle  must  be  introduced,  since  the 
general  cost  of  running  is  much  too  high.  This  high  cost  of  opera- 
tion is  due  to  :  Oi)  The  abuse  to  which  the  vehicle  can  be  sub- 
jected by  reason  of  bad  driving  and  carelessness  on  the  part  of  the 
drivers,  which  the  authors  believe  is  inevitable,  (b)  Bad  driving  by 
drivers,  which  now  results  in  undue  wear  and  tear  on  clutch  gear, 
much  damage  to  gear  boxes  and  to  transmission  gear,  (r)  The 
present  vehicle  demands  a  very  lieavy  night  staff'  about  1'5  men 
per  vehicle,  excluding  washers — to  prepare  the  mechanism  for  the 
following  day's  work.  Night  staffs  are,  and  always  will  be,  unsatis- 
factory, and  the  wretched  circumstances  under  which  they  have  to 
work  does  not  permit  of  the  best  class  of  fitting  being  produced ;  there- 
fore it  only  remains  to  reduce  night  labour  to  a  minimum.  This 
point  we  wish  to  urge  as  one  of  our  most  serious  objections  to  the 
present  systems.  (<?;  Maintenance  should,  perhaps,  come  first  under 
the  several  heads,  as  it  is  governed  by  the  efficiency  of  the  drivers, 
the  work  of  the  night  staff,  by  the  attitude  taken  by  the  licensing 
authorities,  and  by  fair  wear  and  tear. 

The  only  items  in  which  economy  can  be  effected  in  motor-'bus 
operation  are :  depreciation,  running  costs,  maintenance  costs,  oil 
and  grease.  The  authors  are  enabled  to  publish  the  following  figures 
in  connection  with  a  leading  London  motor-'bus  company,  and  these 
figures  may  be  taken  as  typical  of  vehicles  three  years  old  :— 
Worlciiiij  (_'&.s/.«.  Pence, 

Day  rinHiuig 0265 

Night  running 0-750 

Maintenance 2-443 

Lubricants 0-241 

Grease 0-080 

Paraftiii  0040 

\'ehicle  lighting  0-105 

Body  upkeep ...     0250 

iJrivei-s    ,    1-308 

Tyres 1-750 

Conductors 0-945 

Petrol  .„ 1-325 

Traffic  expenae.s    0-255 

Depreciation,  insurance,  rents,  rates,  taxes, 
water,  gas,  garage  lighting,  supervision  and 
establishment  charges    2180— 11-957 

These  figures,  which  extend  over  a  period  of  three  years,  clearly 
show  the  hopelessness  of  going  on  as  we  are  now  doing.  "  Steamers" 
do  not  appeal  to  us  ;  they  are  extremely  clever,  and  will,  no  doubt, 
be  successful  where  slow  moving  and  heavy  vehicles  are  concerned, 
but  not  for  London  traffic  and  motor  bus  work.  We  are  of  opinion 
that  boilers,  licjuid  fuel  burners,  thermostats,  automatic  fuel  and 
water  pumps,  "  red  hot  "  steam,  with  its  consequent  lubricating 
difficulties,  and  the  necessity  of  a  whole  lot  of  funny  little  gadgets, 
will  not  allow  of  them  ultimately  proving  practical  or  commercial. 
Hydraulic  systems  of  transmission  have  not  yet  been  made  prac- 
ticable. 

The  authors  are  in  favour  of  the  petrol- electric  type,  and  deal 
briefly  with  the  various  systems  proposed. 

The  prospects,  we  think,  are  of  the  worst  for  those  interested  in 
the  accumulator  system — i.e.,  where  a  motor,  or  motors,  are  driven 

*H.  Poincai-o,  I',;,,-.  Roy.  Soc,  Vol.  LXXIL,  .July  8,  1903. 

t  Abstract  of  a  Paper  read  before  the  Society  "of  Koad  Traction 
Engineers. 

J  TIk  Ekctriciaii,  Vol.  LVIil.,  p.  614. 
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from  a  storage  battery  carried  upon  the  vehicle.  As  regards  the 
purely  petrol-electric  combination,  we  are  of  opinion  that  the  elec- 
tric unit  applied  heretofore— by  a  double  reduction  gear,  or  by  single 
motor  on  to  a  live  axle,  or  to  replace  only  the  gear  box  and  used 
only  as  a  starter — does  not  warrant  its  existence.  The  Merci'dus 
Simplex  system,  which  is  a  direct  application  of  electric  motors, 
built  into  the  road  wheels,  appears  to  us  to  be  entirely  wrong,  owing 
to  the  very  low  speed,  the  limited  size  of  the  motors  and  the  neces- 
sarily low  efficiency.  "We  have  mentioned  the  Mercedes  Simplex 
system  last,  as  the  object  they  aim  at  is,  in  our  opinion,  the  correct 
one— viz.,  the  direct  application  of  the  electric  motors  to  the  road 
wheels  ;  but,  still,  this  must  be  done  in  a  manner  that  shall  be 
mechanical  and  efficient.  This  we  have  endeavoured  to  do,  and  we 
hope  successfully. 


road  wheel.  The  worm  which  drives  the  worm  wlieel  is  really  a 
continuation  of  the  motor  armature  spindle.  This  application  of 
electric  motors  is,  we  believe,  unique :  It  is  direct,  and  has  the 
further  adcantage  of  throwing  the  naotors  and  transmission  gear 
outside  the  frame,  thus  rendering  them  particulary  accessible  in 
common  with  the  universal  joints  and  brake  gear.  A  single  worm 
drive,  as  above  quoted,  has  in  the  reader's  experience,  run  20,000 
miles  without  being  appreciably  worn. 

A  plan  of  the  vehicle  is  shown  in  Fig  1 .  The  engine  is  directly 
coupled  by  means  of  a  flexible  coupling  to  a  continuous  current 
dynamo  of  the  interpolar  type  ;  this  dynamo  is  capable  of  generat- 
ing a  current  of  0  to  250  amperes  at  a  voltage  varying  from  zero 
to  200  according  to  the  speed  of  the  engine,  the  maximum  output  in 
kilowatts  being  18  when  the  engine  is  running  at  900  revs,  per  min. 


I 


From  th>'  "Commercial  Motor"'] 


Fic.  1.— Plax  of  Chassis. 


A  frame,  front  axle,  steering  gear,  springs,  &c.,  is  not  difficult 
to-day  to  arrange  for,  but  the  prime  mover  — the  engine — requires 
careful  selection.  Unlike  other  manufacturers,  we  have  employed 
a  comparatively  small  engine  developing  30  H.r.  according  to  the 
B.A.C.  rating,  and  this  has  a  bore  of  110  mm.  and  a  stroke  of 
140  mm.  This  engine  is  of  the  Saurer  design,  modified  and  manu- 
factured by  J.  &  E.  Hall  (Ltd.),  of  Dartford.  We  determined  to 
apply  the  motors  direct  to  the  road  wheels,  so  as  to  avoid  double 
reduction  gears,  and  hit  upon  the  design  of  back  axle  now  known 
as  the  S.B.  and  S.,  which,  after  6,000  miles'  running,  has  realised 
our  optimistic  anticipations  regarding  it.  This  axle  controls  the 
position  of  the  electric  motors,  and  allows  of  them  being  heavy. 


tn: 


/V-<iwi  the 


i'obuHt  and  etticient,  and  to  run  at  a  normal  upeod  of  1,200  ruvs.  per 
min. ;  thoy  are  directly  coupled  to  our  Jpatcnted  worm-driven  road 
wheels  by  a  12  : 1  ratio  worm  gear.  On  each  end  of  a  dead  axle  art 
forged  two  ilangcs,  and  those  Ho  immediately  outside  the  springs. 
Secured  to  the  Manges  are  llio  worm  casings,  inside  of  which  the 
worm  wheels  are  bolted  to  housings,  nionntod  on  ball  bearings. 
The  housings  extend  through  the  worm  casings,  and  are  cut  out  in 
the  form  ol  a  circular  dog  clutch,  engaging  mto  the  road  wheel 
centre,  forming  a  part,  though  an  easily  separated  portion,  of  the 


The  dynamo  has  a  faUing  characteristicin  common  with  other  shunt 
wound  dynamos,  and,  as  a  consequence,  the  voltage  increases  as  the 
current  required  by  the  electric  motors  decreases.  The  current  from 
the  dynamo  is  carried  through  a  main  switch,  which  is  controlled 
by  the  foot  pedal,  to  the  controller  operated  by  a  lever  correspondmg 
to  tlie  ordinary  gear-changing  device,  and  this  speed-changing  lever 
is  interlocked  with  the  foot  pedal,  so  that  it  is  impossible  to  move 
the  controller,  unless  the  main  switch  between  the  dynamo  and  the 
controller  is  broken.      The  controller  under  these  conditions  must 
be  absolutely  sparkless.    From  the  controller,  the  current  is  carried 
to  the  electric  motors,  which  are  bolted  to  the  side  members  of  the 
chassis,  and  braced  by  two  bridge  pieces.     These  motors  are  series 
wound,  and  the  armatures  arc  capable  of  being 
connected  up  in  series  or  parallel  corresponding 
to  the  first  or  second  speeds  by  the  action  of  the 
controller,  the  re\er3e  being  effected  by  reversing 
the   current   exciting   the  motor   tiold   magnets. 
Brake  drums  are  fixed  to  tlie  motor  shafts,  which 
also  carry  universal  joints  connected  to  the  cardan 
shafts  that  drive  the  worms  in  the  worm  wheel 
cases  already  described.     A  diagram  of  the  elec- 
trical connections  is  given  in  Fig.  '2. 

The  speed  of  the  engine  is  controlled  by  a  small 
throttle  pedal  operated  by  the  right  foot,  and  this 
pedal  in  its  normal  or  top  position  throttles  the 
engine  down  below  the  speed  required  to  excite 
the  dynamo,  the  latter  only  exciting  when  the 
speed  of  the  engine  is  increased  by  opening  the 
throttle.  This  throttle  pedal,  and  the  brake  pedal 
operated  by  the  loft  foot,  are  the  only  pedals  used 
in  driving.  In  series  with  the  shunt  held  of  the 
generator  is  a  small  shunt  resistance  operated  from 
a  small  lover  on  the  steering  wheel ;  this  resistance 
by  controlling  tho  voltage  of  the  generator  enables 
tlio  driver  to  get  the  most  efficient  results  at  any 
speed  of  engine  or  car-  t)n  level  roads  and  very 
slight  gradients  the  car  will  run  with  a  strong  field 
on  the  dynamo  and  a  slow  engine  speed.  For  fast 
running  and  hill  climbing,  however,  a  weaker  field 
is  necessary  to  enable  tho  engine  to  got  away  with  the  load  and  give 
its  maximum  horse-power,  thus  providing  the  electrical  equivalent 
of  a  universal  gear. 

Tho  conditions  under  which  tho  petrol-electric  drive  will  produce 
tho  greatest  elhciency  are  then  discussed.  In  I''ig.  •>  tlie  oliarac- 
toristic  of  the  Ilallford  petrol  engine  is  compared  with  the  charac- 
teristic of  tho  interpolar  dynamo  which  it  drives  by  moans  of  a 
llexible  coupling.  The  distance  botweeu  tho  two  curves  as  com- 
pared with  the  total  engine  power  at  any  speed  above  650  shows  tho 
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eHiciency  of  the  convorsion.  A  dotted  line  (C)  on  engine  character- 
istic indicates  that  the  engine  must  be  throttled  down  below  tlie 
speed  of  'lOO  to  allow  tlie  dynamo  to  lose  its  excitation,  thereby 
obviating  the  necessity  of  breaking  the  main  switch  in  stopping  the 
vehicle  in  traffic.  The  dynamo  characteristic  must  be  suih  that  it 
will  generate,  approximately,  constant  watts,  the  volts  and  amperes 
varying  in  inverse  ratio  according  to  the  requiremonts  of  the  series- 
wound  motors,  which  demand  currt»nt  io  almost  direct  ratio  to  the 
torque  demanded  by  them  by  the  road  conditions.  As  the  power  of 
the  petrol  engine  is  limited,  the  volts  must  necessarily  fall  to  keep 
the  load  on  the  engine  constant.  To  this  end  the  dynamo  must 
have  a  falling  characteristic,  but,  owing  to  its  special  duties,  a  simple 
shunt-Held  winding  would  be  unsuitable,  as  the  armature  reaction, 
with  a  heavy  main  current,  and  a  weak  field  conditions  occurring 
when  the  vehicle  is  negotiating  a  steep  hill — would  cause  heavy 
sparking,  and.  as  a  result  of  the  armature  reaction,  the  machine 
would  lose  its  excitation  at  a  time  \\  hen  its  power  is  most  required. 
The  dynamo  we  have  adopted  is  of  the  interpolar  type. 

For  London  omnibus  work  and  ordinary  gradients  all  the  driving 
is  effected  on  the  top  speed  with  motor  armatures  in  parallel,  and  the 
main  circuit  between  motors  and  dynamos  is  not  l)roken,  the  con- 
trol being  entirely  by  engine  speed. 

As  the  conditions  of  efficiency  in  continuous  current  petrol  electric 
systems  are  entirely  different  to  those  obtaining  in  tramway  prac- 
tice, owing  to  tlie  total  energy  available  for  the  electric  motors  being 
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limited  by  the  power  of  the  petrol  engine  to  produce  that  energy,  a 
consideration  of  the  curves  in  Fig.  4  may  be  of  interest,  as  they 
have  a  most  important  bearing  on  the  efficiency,  hill-climbing  powers 
and  gear  ratio  for  special  conditions  of  work.  The  curves  are  taken 
from  the  motors  of  our  petrol-electric  omnibus. 

An  example  is  given  to  show  the  effect  on  the  efficiency  of  a 
wrongly  calculated  gear  ratio.  In  our  experience  the  best  gear  ratio 
for  electric  motors  of  the  dimensions  that  we  are  employing  is  from 
12 : 1  to  16  : 1,  the  former  for  town  work  and  the  latter  for  mail  van 
and  country  work  generally,  owing  to  its  high  efficiency  on  hills. 
With  the  16  :  1  gear  ratio  the  etticiency  of  transmission  in  a  petrol 
electric  vehicle,  weighing  loaded  7  tons  on  a  hill  of  1  in  r2,  in- 
cluding all  electricil  losses,  and  allowing  10  per  cent,  for  gear  losses, 
will  work  out  at  70  per  cent,  from  the  engine  to  the  road  wlieels. 
The  efficiency  of  a  12  :  1  gear  ratio  under  these  conditions  is  67  per 
cent.  On  ordinary  ''give-and-take''  roads  the  total  efficiency  from 
the  engine  to  the  road  wheels  averages  over  70  per  cent. 

in  the  matter  of  durability  of  electrical  equipment,  the  petrol 
electric  omnibus  possesses  the  important  advantage  over  the  tram- 
car,  in  that  the  total  electrical  load  on  the  dynamo  and  motors  is 
limited  by  the  power  of  the  engine,  and  to  "  burn  out  "  through  an 
overload  is  impossible. 

In  concluding  the  account  of  the  electrical  equipment  of  our  owq 
vehicle,  we  wish  to  dissociate  ourselves  from  any  attempt  to  mono- 
polise all  the  virtues  appertaining  to  the  petrol- electric  system.  A 
few  brief  comparisons  between  gear  driven  systems  and  the  system 
herein  described  are  given.  This  vehicle  exists,  and  though  it  has 
only  been  in  actual  work  and  on  a  regular  London  service  for  eight 
weeks  -covering  6,000  miles  yet,  in  comparison  with  the  recent 
much-talked  of  R.A.C.  trials,  it  shows  up  very  well.  Our  vehicle 
cannot  be  started  from  a  stationary  position  with  a  jerk,  it  simply 


glides  away  with  a  gentle,  steady  movement :  this  fact  alone  has  a 
great  bearing  on  the  question  of  abnormal  wear  and  tear.  The 
night  staff  on  a  fleet  of  such  vehicles  can  be  very  greatly  reduced, 
and  it  is  confidently  estimated  that  only  05  to  0'7.5  man  per  vehicle 
would  bo  required.  The  labour  required  would  be  :  engine  adjusters, 
brakesmen,  greasers,  cleaners  and  washers.  Electrical  labour  has 
been  clearly  demonstrated  to  us  to  be  unnecessary  on  night  shifts, 
as  the  ordinary  cleaning  of  the  commutators  would  be  done  at  tlie 
most  suitable  point  on  the  vehicle's  route  during  the  day,  as  the 
operation  only  takes  a  few  minutes  to  do. 

With  regard  to  maintenance,  we  have  the  strongest  hopes  of 
effecting  a  most  substantial  saving  from  the  result-'  already  obtained. 
An  engine,  such  as  we  have  employed,  may  be  safely  taken  to  cost 
no  more  than  ]d.  per  mile  on  the  very  low  basis  of  80,000  miles  run 
per  annum.  On  the  same  basis  the  frame  is  estimated  to  cost  |d. 
and  the  back  axle  the  same  sum.  This  latter  unit  was  stripped  after 
the  6,000  mile  run  for  examination,  and  there  was  no  visible  signs 
of  wear.  The  electrical  unit  has  shown  us  that  with  a  suitably 
designed  dynamo  and  motors  the  maintenance  cost  would  be  ex- 
tremely low,  and  certainly  not  more  than  ]d.  per  mile,  though  wo 
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really  think  that  this  figure,  low  as  it  is,  would  eventually  be  con- 
siderably reduced.  A  comparison  with  the  working  cost  figures 
given  earlier  and  relating  to  the  gear-driven  types  is  as  follows  : — 

(jear-driven.     I'etrol-clectiic. 

Depreciation,  iiisunuice,  ttc 2'180d '.     l'805d. 

D.ay  and  night  iiiiiniug  charges  l'015d 0'338(l. 

>[ainteiiance    2-443d l-OOQ.I. 

Lubricating  oil     0-241d 0060d. 

Urease     ~ O-QBOd.      ....     0-020d. 

Paraffin 0-040d 0020a. 

Other  items  (same  as  now) 5-938d 5-938d. 


Total  11-957(1 9181d. 

In  the  above  table  we  have  taken  the  petrol  consumption  to  be 
the  same  as  on  our  gear-driven  vehicles,  but,  as  a  matter  of  fact, 
the  petrol  consumption  has  averaged  J  mile  per  gallon  more. 
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ELECTRIC  DISCHARGES  THROUGH  GASES.— YI. 


In  his  sixih  and  last  Royal  Institution  lecture  of  April  11th  Prot. 
J.  J.  Th  mson,  F.R.S.,  first  applied  the  principles  laid  down  to  the 
explanations  of  the  appearance  of  a  vacuum  discharge  tube.  Tlie 
kathode  was  the  power  station  where  the  conductivity  of  the  gas 
was  manufactured.  The  positive  particles  were  drawn  into  the  in- 
tense field  of  the  kathode,  and  their  bombardment  caused  the 
kathode  to  emit  negative  particles,  which,  repelled  at  great  velocity, 
produced  more  negative  (and  simultaneously  also  positive)  particles 
by  their  collision  with  the  gas  molecules.  In  the  tube  the  current 
must  be  the  same  for  every  cross  section,  and  the  current  intensity 
could  be  maintained  both  by  a  large  number  of  particles  at  low 
velocity  and  by  a  small  number  of  particles  at  high  velocity.  In 
the  kathode  glow  wc  had  many  particles  and  needed  only  a  small 
velocity.  Rut  as  we  moved  further  away  from  the  kathode,  par- 
ticles were  diffused  and  sent  to  the  walls  of  the  vessel,  and  if  the 
current  were  to  be  maintained,  the  electric  force  must  rise  again. 
At  such  spots  the  particles  would  agaiu  attain  a  suHlciently  bigh 
velocity  to  render  the  gas  luminous  ;  the  increased  number  of  col- 
lisions would  then  once  more  give  more  particles,  the  electric  force 
would  diminish,  and  in  this  way  we  obtained  the  bright  and  dark 
patches  of  the  striations. 

If  that  explanation  were  true  in  its  general  features,  anything 
tending  to  increase  the  rate  of  loss  of  negative  particles  should  bring 
the  li  minous  patches  nearer  up  to  the  k.athode.  This  was  demon- 
strated in  two  ways.  A  vertical  discharge  tube  showed  only  a 
faint  luminositj'  and  hardly  any  striations.  When  the  negative 
particles  were  deflected  by  a  magnet,  the  striations  appeared  and 
travelled  up  as  the  magnet  approached  the  kathode  at  the  top.  Then 
a  double  ring  tube  consisting  of  bulbs  alternating  witi  narrow 
tubular  portions  was  taken  ;  the  striitions  were  more  marked  and 
were  closer  together  in  the  narrow  than  in  the  wider  portions,  in 
which  the  particles  were  more  apt  to  move  to  the  sides.  i\Ieasure- 
ments  conducted  by  many  phycisists  moreover  proved  that  the 
potential  curve  was  actually  a  wave  line,  a  crest  corresponding  to 
a  luminous  'patch.  The  variety  of  effects  observed  in  discharge 
tubes  could  be  accounted  for  on  these  lines  ;  there  was  at  anj-  rale 
nothing  to  contradict  the  explanation.  It  was.  therefore,  tlie  stream 
of  negative  particles  from  the  kathode  which  carried  the  current.  If 
we  had  only  these,  however,  the  free  electricity  would  produce  a 
strong  field,  and  the  current  would  not  flow  with  the  small  P.P. 
applied.  But  we  had  the  neutralising  effect  of  a  stream  of  positive 
particles  from  the  anode,  produced  by  the  anode  fall  of  potential 
which — though  to  a  certain  degree  dependent  upon  the  gas  pressure 
and  tlie  nature  of  the  anode — was  practically  about  20  volts.  This 
fall  took  place  so  close  to  the  anode  that  we  Cuuld  not  subdivide  it  - 
which  we  could  easily  do  at  the  kathode — by  bringing  an  exploring 
electrode  more  or  less  close  to  the  anode. 

The  peculiarity  of  the  gas  discharge,  that  it  was  apt  suddenly  to 
stop  without  warning  or  apparent  reason,  was  partly  a  resistance 
phenomenon.  As  there  was,  in  the  lecture  theatre,  a  leak  from  the 
main  to  the  lecture  table  the  intended  demonstration  could  not  be 
given  with  a  vacuum  bulb,  but  only  with  an  arc  lamp  which  went 
out,  as  the  resistance  was  gradually  increased.  For  an  ordinary  cir- 
cuit ( )hm'8  law  told  us  what  current  a  certain  battery  would  produce. 
Rut  in  gas  discharge  that  law  failed.  The  connection  between 
I'J.M.F.  and  current  was  very  complicated;  each  discharge  bulb 
had  its  own  characteristic,  and  we  could  only  find  the  current  by  a 
graphical  method.  Prof.  Thomson  drew  the  type  of  curve  ;  it  rose 
steeply  at  first  and  fell  oft'  rapidly  again,  Caally  running  near  the 
current  abscissa.  We  could  draw  a  straight  line^rom  the  ordinate 
to  represent  the  current  so  far  as  it  depended  on  the  resistance  of 
the  wire  loads.  That  line  might  cut  the  characteristic  in  three  points, 
or  bo  tangential  to  part  of  it,  or  cut  in  one  point  only.  Those  points 
indicated  possible  current  values  for  the  gas  discharge.  If  a  point 
fell  on  a  part  whore  the  curve  was  sloping  backward,  the  conditions 
would  be  unstable,  because  a  slight  rise  in  tlie  R.M.F.  would  result 
m  a  diminution  of  the  current  intensity.  The  point  of  contact 
would  be  highly  unstable.  The  intersection  point  nearest  the 
ordinate  would  correspond  to  the  dark  portion  of  the  discharge. 

Prof.  Thomson  then  passed  to  arc  discharges.  While  in  gas  dis- 
cha'go  tubes  wc  had  to  deal  with  currents  of  milliainperes  at  very 
high  potentials,  we  had  in  the  arcs  currents  of  several  amperes  at 
comparatively  low  potentials.  In  the  former  case  the  chief  fall  of 
potential  was  at  the  kathode,  in  the  latter  at  the  anode.  In  the  arc 
the  gas  played  only  a  secondary  part,  and  the  phenomenon  was 
practically  discharge  of  electricity  from  incandescent  solids.  Any 
soliil  raised  to  red  heat  seemed  to  give  out  negative  electricity  even 
in  a  vacuum.  This  was  demonstrated  with  the  aid  of  n  Wohnelt 
tube  in  which  a  stirrup  ot  platinnui,  to  which  a  spook  of  lime  was 
attached,  was  heated  from  the  outside  by  the  current  of  an  auxiliary 
battery.  When  we  made  that  stirrup  the  kathode,  a  stream  of  blue 
particles  was  seen  to  issue  from  it ;  there  was  no  such  r'lloct  when 
the  platinum  was  made  the  anode.  If  wc  kept  the  current  through 
the  gas  aufliciently  intense  to  maintain  the  kathode  at  incandescence 


— without  the  aid  of  a  special  battery — we  should  obtain  an  arc  dis- 
charge. The  essential  thing  in  the  arc  was  the  emission  of  negative 
particles  from  the  kathode ;  to  maintain  this  the  kathode  had  to  be 
incandescent ;  the  anode  was  a  matter  of  little  importance. 

To  prove  this,  the  lecturer  repeated  ,1.  A.  Fleming's  experiment, 
in  which  a  circuit  was  branched  otf  from  the  kathode.  This  circuit 
comprised  a  battery  of  a  few  cells,  a  galvanometer  and  an  exploring 
carbon  electrode  brought  up  to  the  kathode  again.  A  current  would 
flow  through  the  galvanometer  when  the  arc  kathode  was  connected 
to  the  negative  terminal  of  the  battery — not  when  the  kathode  was 
joined  to  the  positive  battery  terminal.  The  ordinarj'  arc  had  to 
rely  upon  itself  for  keeping  the  kathode  hot  by  its  being  bombarded 
by  particles  furnished  by  the  anode ;  but  as  long  as  we  kept  the 
kathode  hot,  the  anode  mattered  little.  That  was  the  essence  of 
the  different  beha  iour  of  different  arc  electrodes,  metals  or  carbon. 
We  could  maintain  an  arc  between  a  negative  carbon  and  a  positive 
iron  electrode  (not  with  reversed  poles),  because  the  carbon  was  not 
a  good  conductor  for  heat  and  would  not  melt.  The  hotter  tlie 
kathode,  the  better  the  supply  of  negative  particles,  and  for  this 
reason  a  rise  of  50°C.  or  60°C.  made  a  great  difl'erence  in  the  arc  in- 
tensity. We  could  raise  the  temperature  by  chemical  combination. 
The  arc  was  more  easily  maintained  iu  air,  where  combustion  re- 
sulted, than  in  hydrogen  and  nitrogen  ;  in  the  latter  case  nitrides 
might  be  formed,  but  the  arc  was  also  diflicult  to  keep  up  in  nitro- 
gen with  metallic  electrodes,  and  we  were  yet  far  from  understand- 
ing this  intlumce  of  chemical  combination. 

In  concluding  this  most  instructive  series  of  lectures.  Prof. 
Thomson  regretted  that  he  had  not  been  able  to  refer  to  brush  and 
point  discharges.  Rut  these  cases  were  covered  by  the  general 
principles  of  the  discharge  through  gases,  and  that  depended  upon 
the  motion  of  electrified  particles,  which,  when  travelling  at  velo- 
cities above  a  certain  limit,  produced  a  fresh  supply  of  negative 
particles  by  their  collision  with  the  molecules. 

Throughout  the  series  of  lectures  the  experiments  were  in  charge 
of  Mr.  E.  Everett,  Prof.  Thomson's  assistant  in  the  Cavendish 
Laboratory. 


ELECTRIC  SUPPLY  PROSPECTS  AND  CHARGES  AS 
AFFECTED  BY  METALLIC  FILAMENT  L&MPS 
AND  ELECTRIC  HEATING. 


The  following  is  an  .abstract  of  the  discussion  which  took 
place  at  the  meeting  of  the  Institution  of  J'^lectrical  Engineers 
last  week  when  Messrs.  Tlandcock  and  Dykes  read  their  Paper 
on  the  above  subject.  An  abstract  of  this  Paper  appeared  in 
our  last  issue.  The  final  proof  of  the  Paper  submitted  by  the 
authors  contained  a  few  corrections  which  were  not  included 
in  the  proofs  previously  circulated.  In  the  case  of  the  small 
auto-transformer  mentioned,  the  no-load  loss  should  be  12  to 
15  watts  instead  of  15  to  "JO  watts,  as  first  stated.  A  note 
was  also  added  to  the  Paper,  in  which  the  authors  comment 
on  the  great  development  in  tlie  few  months  since  the  Paper 
was  written.  Actual  results  show  that  the  eti'ect  of  metallic 
filament  lamps  is  on  no  two  stations  the  same,  and,  the  authors 
s*y,  the  results  confirm  tlieir  views.  Tliey  expect  the  demand 
for  new  jilant  to  be  small  until  matters  have  readjusted  them- 
selves. The  lamp  makers  will  reap  a  well-earned  harvest, 
and  installation  contractors  will  also  benefit.  Any  disloca- 
tion suffered  by  the  investor  will  he  of  a  temporary  nature, 
and  if  the  situation  is  properly  dealt  with,  as  it  doubtless  will 
be,  there  need  be  no  fe.ir  for  the  future. 

Mr.  .'\.  H.  DvKKs  de-iirod  to  bring  out  ilearly  two  points.  The  ad- 
visability of  nltcrjitiiin  in  tlio  pioseut  ini'lhods  of  cbarginn;  had  bocii 
iip|iarciit  to  Ibcni  for  sonic  (imp,  and  llii>  jidvent  ot  nietnllio  lilinuonl 
iiiniiis  bi\d  oidy  ;ici"pnluntcd  the  need.  The  wbolo  conditions  of  tlio 
business  b:id  liecn  altered,  and  Inisinrss  iiu'U  wnuld  luivc  to  spc  how 
best  to  moot,  those  altereil  conditions.  When  a  maniifai'turcr  found 
lliat  be  could  no  lonj;er  supply  bi~;  goods  at  the  old  iirices,  what 
iMinrses  wore  o|ii;n  In  him  ?  One  w.is  to  rniso  his  prices  all  ioun<l,  the 
cither,  and  sounder  way,  to  re-arrange  bis  prices  so  that  the  jrronter 
|iiirt  of  tlio  increase  was  borno  liy  his  most  iMiromuncralivo  citstoniers, 
(bus  u\-()iding  upsetting  as  far.'is  pos-.tblo  bis  best  ones.  -Vt  the  snnio 
time  he  should  try  Ut  open  up  now  avrnuos  foi"  the  s.ilo  of  liLs  gi>ods. 
'I'liat  WHS  snnnil  linsinoss,  and  was  wbal  llie  "coiilrm't  doiiiainl  " 
system  cndoavomed  to  cany  out.  I'nt  t bo  iniMoase  on  the  short-hour 
consniner,  and  cncouriigo  the  iisoof  cinicnt  for  other  purposes  lio.sldos 
lighting.  Tlio  sooond  point  lio  wisliod  tn  maUo  clear  was  that  they 
were  not  pessimistic  as  regards  tbo  fiilnro  of  tlio  eleotrio  supply  busi- 
ness if  the  now  I'onditions  wore  pioporly  jfiaiiplod  «illi.  Taking  the 
oiisp  of  n  roiisiinioi  now  getting  oiiiroiil  at  Sd  por  unit  and  paying  l.s. 
each  for  bis  8  o.p.  oarboii  lumps,  if  that  oiisliMiior  lepl.iood  sur!i  lam|>s 
with  osi'iuii  8  o.p.  lamps  at  a  oogi  of  3s.,  the  amount  lip  could  ulloi'd  to 
pay  per  unit  for  <Miriont,  without  increasing  llio  total  cast  of  lighting, 
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was  no  less  tlmn  H-8<1.,  mul  if  he  used  Osram  14  c.p.  lamps  146<1      It  I 
was  quite  clear,  therefore,  that  there  was  ample  mari;iii  for  the  total 
cnst  of  electric  lii;htiiig   to  lie  coiiSicleralily  cheapened,  and   for  tlic 
titutions  still  to  }ret  a  satisfactory  price  for  Lhcir  current.     That  fact 
must,  in  the  lonfr  run,  lie  in  f;ivour  of  the  stations. 

Mr.  A.  \VKii:iiTwas  certain  that eloctnc.ilen<;ineor.s  were  inaserious 
|KKiition  unless  they  tackled  the  metallic  filament  lamp  problem.  How 
that  lamp  would  alVect  the  stations  of  this  country  depended,  in  hi.s 
opinion,  entirely  on  the  wiring  contractors.  He  thougtit  that  during 
t!ie  next  two  or  three  years  electricity  suppliers  would  have  a  had  time 
uiile.ss  the  central  station  people  took  the  matter  up  and  insisted  on 
consumers  having  more  light  at  the  same  cost  instead  of  the  same  light 
at  a  saving  in  cost.  They  ought  to  .say  "  three  times  more  light  for 
the  siime  cost,".ind  unless  they  did  that  they  would,  he  thought,  sutler 
considerably.  The  gas  companies  had  a  great  advantage  over  electric 
light  companies,  as  they  hail  no  strict  rules  or  tire  regulations  to  con- 
form to.  The  electrical  folk  had  done  themseh  es  a  ijreat  deal  of  harm 
in  being  too  read;,'  to  make  the  service  absolutely  safe.  They  ought  tci 
have  gone  on  in  the  sjvme  way  as  the  gas  companies — in  the  broad  and 
eas)'  way — leaving  the  insurance  companies  to  insist  on  certain  pre- 
cautions. Station  engineers  shouki  not,  however,  overlook  the 
enormously  increased  field  which  the  discovery  of  metallic  fila- 
ment lam^is  brought.  It  brought  into  their  field  a  tyiie  of  con- 
consmner,  and  a  very  numerous  type  of  consumer,  who  had  hitherto 
been  beyond  their  reach.  That  new  field  was  so  large  that 
he  did  not  think  the  metallic  filament  lamp  would  in  the  long  run 
do  any  harm  to  the  industry  ;  in  fact,  the  consumption  of  current 
would  he  largely  increased  by  the  discovery  of  such  lamps.  Most 
of  their  stations  could  supply  additional  electrical  energy  at  a 
much  lower  cost  than  the  present  average  cost.  Taking  the  case  of 
Marylebone,  the  average  cjst  there  was  4id.,  but  they  could  double 
their  output  at  an  increase  of  8  per  cent,  on  their  capital,  and  if  the 
output  weie  doubled  the  axerage  cost  woukl  come  down  to  2iid.  It 
was  obvious,  therefore,  that  they  should  do  everything  they  could  to 
increase  the  output,  and  nothing  to  increase  the  difticulties  of  business 
should  be  allowed.  Most  of  them  felt  justified  in  charging  less  for 
jKiwer  supply  than  for  lighting,  ])rincipally  because  of  the  great  diver- 
sity factor.  He  thought  Mr.  T  ipper  had  found  that  the  diversity  factor 
for  motors  was  something  like  4,  whereas  for  lighting  it  was  never  more 
than  IL  I(  was  olnious,  therefore,  that  a  lower  rate  could  be  charged 
for  power.  With  a  tramway  motor  load  the  diversity  factor  was  \'ery 
large  compared  with  lighting.  A  disadvantage  they  were  all  suffering 
from  was  the  high  cost  of  connecting  consumers  at  the  present  time  ;  it 
cost  nearly  as  much  per  kilowatt  to  connect  a  house  as  to  build  a 
power  station.  While  they  were  taking  all  the  trouble  to  reduce  the 
cost  of  ix)wer  stations  nothing  had  been  done  to  reduce  the  ecjually 
important  cost  of  house  comiections.  He  hoped  some  day  to  have  one 
service  for  several  houses,  and  either  overhead  supply,  or  outside 
tubes,  or  something  to  avoid  the  £9  or  £10  per  house  per  service. 

Mr.  H.  HiK-STsaia  that  he  had  listened  with  great  interest  to  the 
authors'  figures  and  data,  but  it  had  made  him  feel  somewhat  uncom- 
fortable. He  had  sent  in  a  Paper  to  the  Institution  that  day,  in  which 
he  dealt  rather  exhaustively  with  the  evolution  of  the  metal  filament 
lamp,  and  with  transformers,  &c.  He  thought  that  to  state  that  a  40 
watt  tungsten  lamp  gave  30c. p.  was  somewhat  unjust ;  it  gave  at 
least  32c.p.  and  up  to  35  c. p.  The  life  of  the  metallic  filament  lamp 
was  considerably  higher  than  that  of  the  carbon  lamp,  and  the  remarks 
concerning  series  running  with  tungsten  lamps  were  certainly  not  true 
to  day.  The  loss  of  candle-power  in  the  Osr.am  lam[)  after  a  long  run 
was  exceedingly  small,  and  if  a  new  lamp  were  put  in  series  with  a 
lampthathad  been  burning  formany  hours  the  life  of  either  would  not  be 
shortened,  and  they  would  run  together  perfectly  well.  There  appeared 
to  be  a  grievance  against  the  makers  of  metallic  filament  lamps  that 
they  were  making  too  much  money  out  of  the  lamps.  He  thought 
(he  metallic  filament  lamp  was  such  a  tremendous  asset  to  the  electric 
lighting  industry  that  it  ought  to  be  welcomed  by  everybody.  The 
greatest  losers  in  the  first  instance  were  the  lamp  makers,  who  had  at 
once  to  depreciate  their  existing  carbon  lamp  works,  and  it  would  take 
many  years  of  good  prices  before  the  makers'  risks  would  be  covered. 

They  were  only  tJiking  £6,000,000  for  electric  lighting  in  this  cf try, 

while  the  gas  companies  took  £27,000,000,  and  theie  was  plenty  of 
room  for  securing  a  further  six  or  seven  millions  with  the  metallic 
tilament  lamp.  Some  12  months  back,  when  he  took  over  the  control 
of  the  metallic  filament  lamp  department  of  his  firm,  he  had  asked  15 
central  station  engiiieeis  in  London  whether  it  would  not  l>e  a  good 
idea  if  they  were  to  supply  metallic  filament  lamps  to  the  contractors, 
and  the  contractors  under  their  instructions  couM  introduce  them  to 
the  consumers,  and  i]i  that  way  the  engineers  would  to  some  extent 
direct  the  policy  with  regard  to  the  lamps.  Ife  personally  thought 
the  idea  was  a  good  one,  but  the  station  engineers  thought  it  was  an 
idea  for  his,  the  speaker's,  own  benefit,  and  it  fell  to  the  ground. 

Mr.  t'.  BoTTo-MLKV  Smith  said  he  had  considerable  experience  of  the 
maximum  demand  system  and  knew  the  benefit  of  doing  away  with  it. 
It  had  a  very  detrimental  effect  on  the  industry.  He  tlioughl  the 
system  of  charging  proposed  by  the  authors  would  be  very  unpopular 
from  the  consumer's  point  of  view.  He  could  hardly  agree  with  Mr. 
Wright's  tigure  of  £10  per  house  for  a  service  ;  but  that  was  one  of 
the  principal  points  with  which  they  had  to  deal  in  the  future,  as  it 
was  evident  that  they  would  have  to  doidjle  or  treble  the  number  of 
consumers. 

Mr.  W.  K.  R.xwLi.Nus.  from  the  contractor's  point  of  view,  thought 
he  had  heard  more  bad  language  exprassed  over  the  Wright  maximum 
demand  system  than  any  oth?r.  He  had  never  found  a  consumer  who 
could  understand  the  Wright  indicator.  A  good  many  systems  of 
charging  had  been  introduced.     That  by  Mr.  Er.'kine,  of  the  Kensing- 


ton &  Knightsbridge  Co.,  was  a  good  one,  but  there  again  the  con- 
sumer had  a  great  deal  of  dilliculty  in  understanding  it.  It  failed 
>oniewhat  from  the  point  of  view  of  oliliiining  business.  Most  of  the 
systems  of  charging  in  use  did  not  tlo  that  which  was  necessary,  and 
which  had  been  referred  to  by  the  authors — the  bringing  about  of  the 
full  u.se  of  the  energy  and  the  full  u.se  of  the  wires  which  were  installed 
in  any  [jarlicular  house.  There  were  a  number  of  installations  in  Ken- 
sington where  no  less  than  thiee  meters,  three  main  switches,  three 
doulilcpole  switches,  ami  three  sets  of  wires  were  installed,  whereiis 
one  should  besufiicient.  The  triplication  of  the  wires  and  apparatus 
was  a  point  that  showed  the  absurdity  of  the  system  of  charging,  and 
brought  about  from  the  contractor's  point  of  view  a  check  on  the 
industry.  The  author's  system  was  designeil  to  encourage  the  use  of 
small  apparatus,  and  he  considered  it  was  based  on  a  .sound  financial 
basis.  The  authois  had,  he  thought,  overhmkcd  the  point  of  making 
provision  for  special  illumination,  such  as  for  parties,  when  every 
lamji  in  the  house  micht  be  in  use,  and  there  ought  to  be  some  method 
of  charging  a  fee  for  any  excessive  demand  made  upon  the  lighting 
company. 

Mr.  F.  M.  LoN(;  (Norwich)  ga\e  some  particulars  of  the  system  of 
charging  at  Norwich  referred  to  in  the  Paper.  About  18  months  ago 
they  had  to  consider  the  question  of  making  a  reduction  of  less  than 
id.  in  the  charge  for  current.  They  also  wished  to  encourage  the  use 
of  radiators  and  such  like  ap[)aratus  in  houses,  and  it  occurred  to  him 
that  a  tixed  charge  per  house  and  a  low  price  for  current  would  have 
many  advantages.  He  went  into  the  matter,  and  made  a  record  of  the 
number  of  units  consumed  per  house  and  put  beside  that  the  rateable 
value.  At  first  it  appeared  that  there  was  very  little  connection 
between  the  two,  but  by  grouping  the  rateable  values  from  £10  to  £20, 
£20.to  £30,  and  so  on,  it  was  found  that  the  number  of  units  consumed, 
divided  by  the  ratealile  value,  gave  priictically  the  same  figure  for  each 
group.  They  found  that  if  they  were  to  get  10  per  cent,  on  the  rateable 
\alue  and  Id.  |ier  unit  the  revenue  would  be  the  same  as  before  ;  but 
they  fixed  it.  at  12  per  cent,  and  Id.  per  unit.  That  system  of  charging 
was  started  at  the  beginning  of  1907.  The  advantage  of  that  system  was 
that  only  one  set  of  wires  was  required  throughout  the  house  for  all  pur- 
poses. About  400  consumers  started  on  thesy.stem,  and  they  had  now  over 
BOO.  For  the  purpose  of  comparison  he  had  taken  150  consumeis  who 
had  been  on  the  system  for  12  months,  and  found  that  they  had  in- 
creased their  consumption  20  per  cent.;  at  the  same  time  the  amount 
of  revenue  from  them  was  £388,  eejual  to3'ld.  per  unit,  instead  of4id. 
per  unit  previously-.  That  was  from  consumers  who  came  on  at  first, 
and  were  given  some  advantage,  but  with  the  others  the  reduction 
would  not  be  so  much.  He  had  found  that  the  system  gave  very  great 
satisfaction,  no  one  suggested  that  it  was  not  fair  and  people  under- 
stood it  easily  as  they  were  accustomed  to  rateable  values.  The  result 
had  been  that  in  a  great  many  cases  people  had  used  electric  light  all 
over  the  house  instead  of  in  about  two  rooms.  Since  the  system  had 
been  started  they  had  supplied  over  100  radiators.  It  was  rather 
difficult  to  know  how  much  the  maximum  load  was  affected  by  the 
system  as  thej'  had  no  maximum  demand  indicators  on  that  system. 
He  had  compared  the  readings  on  Sunday  evenings  and  found  that 
there  was  only  li  per  cent,  incretise  in  the  maximum  load,  so  that 
with  about  8  per  cent,  increase  in  the  consumption  it  looked  as  if  they 
were  getting  a  Ijetter  load  factor  than  before.  He  did  not  think  that 
the  suggestion  for  a  contract  demand  was  so  suitable  for  a  private 
house,  and  a  special  charge  for  parties,  &c.,  would  be  a  decided  draw- 
back. Further,  there  was  no  necessity  for  such  a  special  charge,  for  if 
a  man  gave  a  party  the  likelihood  was  that  his  guests  would  be  using 
less  light  in  their  own  houses.  Business  premises  had  to  be  treated  in 
a  ditt'erent  way.  The  assessment  coukl  not  be  taken  in  that  case,  .and 
at  Norwich  they  had  adojjted  for  business  premises  the  system  sug- 
gested by  the  authors,  taking  the  maximum  demand  of  the  place  and 
charging  at  theiate  of  £10  per  kilowatt  and  Id.  per  unit.  There  was, 
of  course,  still  the  question  where  the  consumer  increased  his  load  after 
he  had  .settled  on  it.  That,  however,  was  got  over  to  some  extent  by 
the  suppliers  undertaking  the  maintenance  of  lamps.  The  fixed  charge 
of  Id.  per  unit  gave  considerable  scope  and  encouraged  the  use  of  the 
current  for  various  purpo;:es.  A  charge  of  £10  jrer' kilowatt  was 
reasonable,  Init  was  probably  too  high  for  signs  and  advertisements, 
and  perha|is  £5  per  kilowatt  would  meet  such  cases. 

Prof.  D.vvii)  RoiiKKT.soN  (communicated)  suggested  the  following  as 
a  simple  and  eijuitable  way  of  charging  for  electricity  supply:  A 
nominal  lo.ad  would  be  fixed  by  the  consumer,  as  a  rule  with  the  a.ssis- 
tancc  of  the  official  of  the  supply  authority,  and  the  consumer  would 
contfiir*  to  pay  a  minimum  sum  proportional  to  that  lo;id  each  qnai'ter 
or  year  The  uicter  woukl  be  adjusted  so  that  it  registered  at  the 
nominal  rate  when  the  consumer  w.as  taking  his  nominal  load,  but  at 
a  higher  rate  with  a  larger  load  and  at  a  lower  rate  with  a  smaller 
load.  The  standing  charges  might  be  taken  as  proportional  to  the 
demand.  The  revolutions  per  unit  shouki  therefore  follow  a  linear 
law  with  the  loail  instead  of  being  constant ;  the  constant  part  would 
represent  the  running  charges  and  the  remainder  the  standing  charges, 
profit  being  include<l  in  one  or  both.  With  many  types  of  meter  there 
woukl  be  no  dilliculty  in  making  tlic  required  atljustment ;  in  fact, 
they  had  naturally  a  law  something  like -it,  and  had  to  be  compen- 
sated for  ordinary  use.  The  guaranteed  sum,  which  should  include 
meter  charges,  as  should  also  the  charge  made  for  energy,  should  be 
that  which  would  be  brought  in  by  the  nominal  load  for  the  number  of 
hours  per  year  or  per  quarter,  estimated  w  hen  fixing  the  nominal  rate 
of  charging.  That  method  would  take  some  cognisance  of  diversity 
factor,  for  no  account  would  betaken  of  occasional  heavy  loads,  whose 
diversity  factor  would  probably  be  high  when  determining  thenomin.d 
load  proiier  to  any  particular  case.  The  correct  nominal  load  shouki 
make  the  consumer's  bill  a  minimum  ;  the  guaranteed  sum  would  pre- 
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vent  the  consunier  getting  eiieigy  too  cheaply  if  his  load  fjictor  was 
less  than  he  expected,  while  his  energy  would  have  to  be  paid  for  at  a 
higher  rate  than  necessary  if  he  kept  the  guarantee  too  low.  On  the 
other  hand,  the  consumer  would  not  be  deterred  by  increased  annual 
charges  from  installing  lamps  in  places  where  they  would  be  little 
used,  and  whose  diversity  factor  was  generally  very  hi-j'h ;  he 
woulfl  not  have  to  instal  an  illogical  and  expensive  double  sys- 
tem of  wiring  if  he  wished  power  as  well  as  light  and  he  would 
not  be  penalised  for  occasionally  having  all  his  lights  on,  tej'ond 
paying  at  a  higher  rate  for  the  energy  then  actually  used.  The 
ciipply  autliority's  load  factor  would  probably  be  improN'ed,  for  «hen 
the  consumer  understood  that  the  more  lamps  he  had  on  at  a  time  the 
more  he  had  to  pay  for  each,  and  vice  ver.sa,  the  more  likely  would  he 
be  to  keep  his  peak  down  and  the  less  likely  to  economise  when  his  load 
vas  light. 


PHYSICAL  SOCIETY. 


At  the  meeting  held  at  the  Northampton  Institute  on  March  27ih, 
Dr.  0.  Chkee,  F.R.S.,  president,  in  the  chair,  Dr.  C.  V.  Drysdale 
exhibited 

"  A  Vacuum  Tube  Apparatus  for  Demonstrating  the  Propaga- 
tion of  Alternate  Current  Waves  in  Cables." 
The  propagation  of  alternate  current  waves  in  conductors  has  been 
frequently  exhibited  by  the  aid  of  a  helix,  notably  by  Prof.  Fleming 
and  Dr.  G.  Scibt,  and  the  former  has  proposed  the  use  of  vacuum 
tubes  to  show  the  distribution  of  potential.  The  author  had  noticed 
that  in  a  tube  laid  parallel  to  the  helix  the  brightness  was  propor- 
tional to  the  slope  of  potential  and  hence  to  the  current.  The  appa- 
ratus, therefore,  consisted  of  a  wooden  stand  which  supported  a 
helix  about  6  ft.  long,  a  vacuum  tube  just  above  it  and  a  series  of 
18  vertical  tubes  below  it.  On  feeding  the  helix  from  a  high  fre- 
quency resonance  circuit  nodes  and  loops  of  potential  and  current 
were  simultaneously  visible  in  the  two  sets  of  tubes,  and  these  were 
approximately  in  quadrature  with  one  another.  Experiments  were 
shown  in  which  the  frequency  of  the  supply  was  varied,  and  the 
capacity  of  the  helix  was  altered  by  introducing  an  earthed  wire  in- 
side it.  llesistance,  capacity  and  inductance  were  also  connected 
successively  to  the  receiving  end,  and  the  effects  were  approxi- 
mately in  agreement  with  theory. 

Jlr.  VV.  Di  DUKi.i,  expressed  his  interest  in  the  experiments,  and 
asked  why  the  jjoints  of  zero  potential  were  not  more  clearly  marked. 
Was  it  due  to  absorption  of  energy  by  the  tubes  or  to  the  superposi- 
tion of  oscillations  with  higher  frequencies  ?  Had  the  author  used  a 
single  long  tube  with  a  strip  of  tinfoil  on  the  outside?  He  also  a.sked 
what  gas  the  author  used  in  the  vertical  tubes,  and  whether  he  had 
tried  helium. 

Dr.  Dhysd.ale,  in  reply,  said  that  the  tubes  were  filled  with  CO2.  It 
was  somewhat  difficult  to  ensure  their  equality,  and  no  attempt  hatl, 
therefore,  been  made  to  use  rare  gases.  Doubtless  .still  better  results 
could  be  obtained,  but  the  COj  tubes  were  sufficiently  bright  for  most 
purposes.  He  believed  that  the  energy  taken  by  so  many  tubes  was 
the  cause  of  the  absence  of  complete  darkness  at  the  nodes,  as  with  a 
single  tube  sharper  results  hafl  been  obtained.  For  this  reason  the 
single  tube  with  a  strip  of  tinfoil  on  the  side  had  not  been  used. 

Dr.  C.  V.  Dkvsd.alb  read  a  Paper  entitled 

"  Notes  on  the  Plug  Permeameter." 

The  author  briefly  described  the  instrument,  in  which  a  drill  is 
employed  to  cut  a  conical  hole  in  a  casting  or  forging,  at  the  same 
time  leaving  a  pin  ,',,  in.  diameter  standing  in  the  middle.  A 
wrought  iron  jjlug  carrying  a  bobbin  with  magnetising  and  search 
coils  completes  the  magnetic  circuit,  forming  a  miniature  permea- 
meter. The  readings  are  taken  by  means  of  an  ammeter  and  bal- 
listic galvanometer  in  the  ordinary  way,  or  by  the  aid  of  a  portable 
direct-reading  test  set.  When  this  instrument  was  first  described  it 
was  found,  as  would  be  expected,  that  the  values  of  the  induction 
given  by  it  were  too  low,  and  it  had  been  supposed  by  some  that 
this  was  duo  to  imperfection  in  the  magnetic  joint.  The  author,  on 
the  other  inind,  had  attributed  it  to  end  effects  and  to  the  shortness 
of  the  specimen  Investigations  had  been  made  confirming  this 
view,  an<l  sbowing  that  the  amount  of  this  end  effect  could  bo  fairly 
closely  compensated  by  correcting  the  value  of  II  in  the  same  ratio 
for  all  specimens.  These  investigations  had  been  carried  out  by 
obtaining  some  rings  of  cast  and  wrought  iron  and  steel,  testing 
them  by  the  ring  method,  and  afterwards  cutting  them  into  quad- 
ronts  which  were  drilled  and  tested  with  the  plug.  Curves  were 
given  showing  the  results  obtained  by  the  plug  permeameter  when 
the  instrument  had  been  empirically  calibrated  from  the  foregoing 
lists.  These  showed  that  the  instrument  was  accurate  within  '2  or 
•i  per  cent.,  which  was  as  satisfactory  as  most  other  permoaiiictors. 

I'ldf.  S.  1'.  TliriMiMp.v  .Mjiid  the  author's  iiiHlruineiil  lonnnoiidcd 
It  self  for  its  nsefuini'ss  anil  ingenuity.  Ho  wonWI  like  to  know  how  far 
its  results  were  companihle  with  I l]o?<e obtained  from  rinyt  and  double 
yoke  methods.  He  was  not  sure  that  the  jiuthor's  expTaiiution  thai 
the  discrepHiicies  were  due  to  end  effects  wnn  the  correct  one.  In 
drilling  the  hole  in  the  ea«tin({  the  magnetic  projK?itiL'3  of  the  iron 
were  nllercil  and  the  hystercsi.i  increiiRp<'. 


Mr.  A.  Campbell,  remarked  that  from  his  experience  of  several 
varieties  of  permeameters  he  was  not  at  all  surprised  to  find  that  Dr. 
Drysdale  had  had  to  calibrate  his  permeameter  by  the  purely  experi- 
mental method  of  comparison  with  the  trustworthy  ring  metliod.  By 
averaging  the  different  calibrations  given  by  various  types  of  material 
he  appeared  to  be  able  to  obtain  fairly  good  results,  but  there  were 
other  permeameters  which  ga\  e  as  satisfactory  results  without  any 
empirical  calibration. 

Mr.  A.  Russell  said  he  appreciated  the  ingenuity  displayed  in  the 
Drysdale  jjermeameter.  He  suggested  the  following  as  the  probable 
cause  of  part  of  the  discrepancy  between  the  magnetisation  curves  got 
by  the  ring  method  and  by  the  permeameter.  In  the  former  method  the 
mean  Hux  and  the  mean  magnetising  force  o\er  the  cross-section  of  the 
ring  were  measured.  The  ring  ex|)erimented  on  was  of  appreciable 
radial  depth,  so  that  the  magnetic  force  on  the  inner  circumference  of 
the  ring  was  about  50  per  cent,  greater  than  that  on  the  outer  circum- 
ference. Thejiermeability  of  the  iron  at  the  greater  force  would  pro- 
bably be  very  different  from  that  at  the  smaller  force.  The  mean 
value,  therefore,  of  the  flux-density  over  the  cross-sectional  area  of  the 
ring  might  possibly  be  something  ijuite  different  from  the  value  it 
would  have  if  the  magnetic  force  ^^  ere  constant  .and  equal  to  the  mean 
magnetic  force.  The  errors  due  to  this  cause  in  the  ring  method,  even 
when  the  ring  was  narrow,  were  sometimes  very  appreciable.  The 
criticism  also  applied  to  many  cases  in  which  electricians  apply  what 
they  call  the  fundamental  magnetic  equation. 

Mr.  W.  Dri'DELL  asked  if  it  was  assumed  that  all  the  pins  had  the 
same  diameter. 

Dr.  C  V.  Drysdale,  in  reply  to  Prof.  Thompson,  said  that  the  end 
effect  was  not  of  the  same  nature  as  an  air-gap  or  it  would  have  had  a 
more  marked  influence  at  high  permeabilities.  When  the  instrument 
was  first  introduced,  a  few  tests  had  been  made  by  drilling  a  specimen 
and  testing  it,  and  afterwards  annealing  and  re-testing.  Xo  change 
had  been  observed,  but  possibly  a  greater  number  of  tests  would  have 
shown  variations.  The  size  of  the  pin  seemed  not  to  vary  by  more 
than  a  mil  whatever  metal  was  drilled.  As  to  Mr.  Campbell's  remarks, 
he  quite  agreed  that  other  permeameters  were  equally  or  more  accu- 
rate, but  this  was  the  only  one  that  could  be  used  on  the  actual  forg- 
ing or  casting,  and  it  was  surprising  an<l  gratifying  to  find  that  it  was 
as  accurate  as  it  seemed  to  be.  The  thickness  of  the  ring  mentioned 
by  Mr.  Russell  was  an  important  jioint.  It  was  necessary  in  ofder  to 
permit  of  drilling,  but  he  was  inclined  to  think  that  there  would  be 
litter  error  from  this  cause  except  at  low  inductions. 

Dr.  C.  V.  Dkvsdale  read  a  Paper  on 
''The  Use  of  Shunts  and  Transformers  with  Alternate - 
Current  Measuring  Instruments." 

Owing  to  the  limited  range  of  most  alternate-current  instruments 
shunts  and  transformers  have  come  into  considerable  use,  but  they 
are  liable  to  cause  errors  both  in  the  magnitude  and  phase  of  the 
current.  The  Paper  deals  with  these  errors  mathematically  and 
experimentally.  In  the  case  of  shunts,  the  condition  for  accuracy 
at  all  frequencies  is  that  the  time  constants  of  the  instrument  and 
shunt  should  be  equal,  but  formula-  are  given  for  the  multiplying 
power  and  phase  displacement  in  other  cases.  For  current  trans- 
formers the  best  results  are  obtained  by  keeping  the  magnetising 
and  core-loss  currents  as  small  as  possible.  The  best  uniformity  of 
ratio  for  different  loads  is  obtained  with  a  non-inductive  or  leading 
load  ;  but  the  lowest  phase  displacement  with  a  lagging  load.  P.D. 
transformers  are  much  more  satisfactory  than  current  transformers, 
both  for  ratio  and  phase  displacement.  Experimental  tests  using  a 
wattmeter  as  indicator  approximately  confirmed  the  theory. 

Mr.  A.  Cami'Iiell  expressed  his  interest  in  the  thorough  manner  in 
which  Dr.  Drysdale  had  gone  into  the  question  of  the  use  of  transformers 
with  measuring  instruments.  With  regard  to  the  author's  criticism  of 
his  (Mr.  Campbell's)  work  on  the  subject  (which  «a.s  carrie<l  out  12 
years  ago),  he  should  like  to  mention  several  points.  The  main  object 
of  the  first  quoted  Paper  was  to  show  that  with  aircore  transformers 
the  transformation  ratio  becomes  more  and  more  constant  (for  various 
frequencies)  the  higher  we  make  the  time-constant  of  the  secondary 
circuit  ;  thus,  high  inductance  and  low  resistance  are  wanted.  Mr. 
('amjjbell  stated  that  in  his  Paper  he  also  gave  several  experiments  to 
show  that  iron-ring  transformers  "  may  in  many  cases  be  u.scd  in  a 
similar  way,"  care  being  taken  to  have  the  resistance  of  the  secondary 
circuit  small  enough.  In  a  later  paper  he  slated  that  to  make  the 
ratio  sullicicntly  constant  and  indcpcnilinl  of  ficqiicncv  wc  iciiuiro 
relatively  low  resistance  and  high  induitance  in  the  secondaiy  circuit. 
Dr.  Drysdale  showed  that  for  the  sjiecial  case  of  const ani  fiequeney, 
relativily  high  indnctance  does  not  give  the  most  conslani  ratio.  His 
(Mr.  Campbcll'.-i  cNperimcnts  wetc  not  complete  enough  lo  settle  tins 
point  and  he  was  careful  not  to  dogmatise  on  the  matter.  Ho  was  glad 
that  Dr.  Drysdale  had  elucidated  it. 

Mr.  A.  RrssKLi.  expres.sed  his  interest  in  the  Paper.  He  suggested 
that  the  author  should  tjike  the  mutual  inductnnce  bclwccn  tlio  shunt 
and  the  instrument  into  account  If  I.i.  U,  be  the  constants  of  the 
instrument  and  Lj.  Hj  lho.se  of  the  shunt,  and  if  M  be  the  mutu.il  in- 
ductnnce between  them,  the  multiplying  factor  for  the  rending  will  be 

the  sHinc  whatever  the  fiequeney  provided  Itiat    '.,  "  .,  '-  • 

Mr.  Kknelm  EiiiaiMHE  referred  to  the  fact  that  the  author  lecom- 
mendcd  small  core  losses,  and  pointed  out  that  ho  had  seen  it  stilted 
that  in  special  ca.ses  it  wa."!  possible  to  improve  the  ratio  and  phase 
errors  by  increasing  the  core  losses. 
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Dr.  Dkvsd.vi.k,  in  reply  to  Mr.  C'aiiipljell,  said  liis  praise  of  tlie  air- 
core  trtiiisforiner  was  ju.'titjcd,  butiu  practice  instrument  makers  «  ere 
forced  to  use  iron  for  commercial  reasons.  Similarly,  tlie  riiij;  form  of 
tninsformcr  was  {rencrally  impossible,  as  in  practice  instrument  trans- 
fomiers  wore  iise<l  to  insulate  the  observing  instrument  from  liifjli- 
pressure  mains,  and  consideialile  insulation  between  the  \viniliiif;s  wis 
neces.sarv-  The  reason  why  an  iron-cored  transformer  iiehavcd  dif- 
ferently toone  with  an  air  core  chieHy  resided  in  the  core-loss  current 
which  was  not  proportional  to  the  magnetising  current  The  method 
of  testing  the  transformers  would  be  shown  in  operation  in  the  lalrora. 
t'jries. 


A  Paper  on 


'•  Dynamometer  Wattmeters  " 


was  read  bv  Dr.  C.  V.  Dkvsu.m.k.  The  author  gives  a  somewhat 
complete  investigation  of  the  theory  of  the  wattiuetcr,  inchiding 
the  etVects  of  shunt  inductance  and  capacity,  mutual  inductance, 
eddy  currents,  wave-form  and  of  iron.  It  is  pointed  out  that  the 
theory  of  the  wattmeter  is  much  obscured  by  the  use  of  the  correc- 
tion factor.  On  sine  wave  forms  the  true  power  w  =  W  cos  0,  while 
the  reading  of  the  wattmeter 

u'  =    'WCOS  (0— (l)  =  WcOS  a  cos  (0  -  a\ 

where  W  is  the  apparent  power,  R  and  I  the  resistance  and  induc- 
tance of  the  shunt  respectively,  and  a  the  angle  of  lag  in  the  shunt. 
This  leads  to  the  simple  relation 

«=       '"',  ,-TiAVsin0, 

where  T  is  the  lime  constant  of  the  shunt  and  /;  =  2-  x  frequency. 
In  practice  T^jj-  can  be  neglected  in  comparison  with  unity  and 
hence  '/iu  =  iu'- w=Tj)W  sin0,  which  is  perfectly  determinate  at  all 
power  factors.  This  shows  that  the  correction  of  a  wattmeter  should 
always  be  applied  as  a  difference  and  not  as  a  ratio.  It  is  practi- 
cally as  absiud  to  apply  a  correction  factor  to  a  wattmeter  as  to  an 
instrument  with  a  zero  displacement.  The  Paper  also  contains  a 
description  of  some  single  and  double  forms  of  standard  wattmeter 
and  of  detlectional  wattmeters  containing  iron.  Also  of  the  method 
of  testing  wattmeters  for  various  errors  and  of  a  phase-shifting 
transformer  for  facilitating  these  tests.  Various  forms  of  watt- 
meters and  phase-shifters  were  shown  in  operation. 

Mr.  W.  1)1  iii>Ki.i.  expressed  his  interest  in  the  Paper,  referring  espe- 
cially to  the  author's  remarks  upon  the  application  of  a  correction 
factor.  In  some  ways  he  thought  a  correction  factor  was  preferable  to 
the  addition  of  a  ?.ero  correction.  He  was  interested  in  the  wattmeters 
exhibited,  which  resembled  in  many  features  an  instrument  he  had 
designe<l  some  years  ago. 

Mr.  P>AVNKK,  referring  to  the  accuracy  of  the  instruments,  asked  if 
Hooke's  law  held  to  1  part  in  500  over  a  whole  turn  of  the  torsion  head. 

Mr.  TiNsLEV  remarked  that  the  instrument  shown  resembled  those 
of  Mr.  Duddell  in  the  mechanic-al  details  becau.se  the  design  ailopted 
was  the  only  jiractical  one. 

Dr.  DrvsI).\i,k,  in  reply,  said  he  still  maintained  that  the  only 
rational  way  of  correcting  wattmeter  readings  was  by  adding  a  correct- 
ing term  inste;id  of  applying  a  correction  factor.  Mr.  Beattie's  device 
was  unneceseary  and  of  little  use,  as  the  inductive  coil  would  not  give 
any  indication  of  the  error  due  to  capacity  in  the  shunt,  which  might 
he  considerable.  He  had  not  troubled  about  astaticism  in  his  instru- 
ments, as  they  were  for  use  as  standards,  and  it  was  easy  to  eliminate 
the  effect  of  stray  fields.  He  was  surprised  and  grati6ed  to  find  that 
Mr.  Duddell  recognised  the  strong  resemblance  between  the  watt- 
meter described  in  the  Paper  and  his  own.  The  authors  first  Paper  on 
the  subject  ajjpeared  in  Tin  E/ir/rk-iau  in  March,  1901,  and  was  avail- 
able to  anyone  interested  in  the  matter. 


TORSION  METERS  AS  APPLIED  TO  THE  HE&SORE 
HEMT    OF    THE    HORSE  POWER    OF    MARINE 
STEAM  TURBINES.* 

BY    .7.    H.    CIBSO.V. 

The  rapidly  growing  adoption  of  steam  turbines  for  ship  propul- 
sion has  created  a  demand  for  some  means  of  ascertaining  their 
horse-power,  and  as  the  ordinary  indicators  are  not  suitable  for  this 
purjiose,  some  form  of  torsion  meter  is  necessary.  It  is  possible  to 
obtain  a  measure  of  the  power  from  the  amount  of  water  passed  by 
the  feed  pumps,  but,  in  ship  propulsion,  "  revolutions  "  arc  the  cri- 
terion, and  this  method  would  be  very  unsatisfactory.  It  is,  there- 
fore, very  necessary  that  the  power  which  is  being  transmitted  to  the 
shaft  under  varying  conditions  should  be  known;  this  power  is 
called  "shaft-horsepower,"  in  contradistinction  to  "indicated-horse- 
power." 


*  Abstract  of  a  Paper  read  before  the  North-East  Coast  Institution 
of  Engineers  and  Shipbuilders. 


A  small  propeller  working  deeply  immersed  in  smooth  water  is  a 
fairly  uniform  brake,  and  the  turning  moment  of  a  steam  turbine  is 
also  very  even.  If,  therefore  the  revolutions  arc  known  and  the 
torque  can  bo  obtained,  all  the  data  required  for  calculating  the 
work  done  ai'O  given.  In  the  case  of  a  reciprocating  engine,  liow- 
ever,  there  is  a  point  of  maximum  and  minimum  torque,  the  latter 
being  often  negative — i.e.,  the  propeller  exerts  a  flywheel  effect  on 
the  engine.  It,  therefore,  becomes  necessary  to  find  tjie  torque  at 
several  points  in  a  revolution,  the  mean  of  the  readings  being  taken 
in  calculating  the  horse-power. 

Before  using  any  torsion  meter  on  a  shaft,  the  latter's  modulus 
of  rigidity  must  be  determined.  This  is  done  by  applyiu'^  a  given 
static  load  at  the  end  of  a  lever  of  known  length,  the  shaft  being 
meanwhile  kept  "  alive  "  by  jarring  with  a  mallet.  The  power  dia- 
grams may  then  be  built  up  from  the  formula  If  ^^  W  D'N  C  L, 
where  H  is  the  shaft-horse-power,  0  the  torque  expressed  as 
degrees,  D  the  diameter  of  the  shaft  in  inches,  C  a  constant  de- 
pending on  the  modulus  of  rigidity,  and  L  the  length  of  the  shaft 
in  inches.  All  the  data  except  0  can  be  determined  in  advance, 
and  9  is  obtained  by  some  fo:m  of  torsion  meter. 

Among  the  better  known  forms  of  purely  inechanica'  meter  are 
those  due  to  Fottinger  &  Collie,  which  consist  essentially  of  con- 
necting two  points  some  distance  apart  ou  the  shaft  to  discs,  or  a 
screw  arrangement.  The  amount  of  torque  is  then  given  by  the 
difference  in  twist  between  the  two  points  on  the  shaft,  and  this  can 
be  measured  by  the  relative  movement  of  the  discs  circumferentially 
or  the  screwed  shaft  longitudinally. 

The  best  known  electrical  torsion  meter  is  the  Denny-Johnson. 
This  is  made  up  of  two  armatures  revolving  with  the  shaft,  and 
placed  as  far  apart  as  possible.  Each  armature  carries  a  small 
pointed  magnet,  which  moves  over  a  finely  wound  coil.  The  two 
coils  are  connected  in  series  through  a  Wheatstone  bridge  arrange- 
ment to  a  telephone  receiver.  When  the  shaft  twists  the  armature 
get  out  of  step,  and  a  clicking  sound  is  heard  in  the  receiver.  The 
resistances  are  then  adjusted  until  no  sound  is  obtained,  and  the 
amount  of  resistance  necessary  for  this  purpose  is  a  measure  of 
the  angle  of  twist. 

Gardner  has  based  his  electrical  torsion  meter  upon  the  varying 
current  flowing  through  a  wire  connected  to  an  ammeter.  At  two 
distant  points  ou  a  shaft  notched  discs  are  placed  and  the  notches 
tilled  with  insulating  material.  A  brush,  whose  width  is  equal  to 
that  of  the  notch,  presses  lightly  on  each  disc.  When  there  is  no 
torque  one  brush  is  in  contact  ou  one  disc,  and  the  other  just  out 
of  contact  on  the  other  disc.  The  circuit  is,  therefore,  broken,  and 
the  ammeter  reading  is  zero.  When  there  is  a  twist  on  the  shafo 
the  relative  positions  of  brushes  and  discs  are  altered  and  current 
passes  through  the  ammeter,  its  amount  depending  on  the  relative 
displacement. 

AH  the  above  methods,  however,  labour  under  the  disadvantage 
that  an  exceedingly  small  error  may  lead  to  a  comparatively  large 
inaccuracy  in  the  net  result.  Other  meters  which  depend  on  the 
action  of  a  beam  of  light  are  not  so  handicapped,  and  a  description 
of  an  apparatus  evolved  independently  by  Fralim  and  Hopkinson  is 
given  in  the  Paper. 

Staiting  with  a  similar  arrangement  to  that  used  in  Fottinger's 
apparatus,  a  small  plane  mirror  is  pivoted  to  the  edge  of  one  disc 
and  oscillated  by  a  projection  on  the  other  disc.  As  the  relative 
movement  between  the  discs  increases,  so  is  the  plane  of  the  mirror 
altered.  A  beam  of  light  from  a  fixed  lamp  is  projected  on  to  the 
edge  of  the  discs,  and  at  each  revolution  of  the  shaft  it  is  caught  on 
the  mirror  and  reflected  on  to  a  graduated  scale.  In  a  dark  chamber, 
such  as  a  shaft  tunnel,  the  pencil  of  light  is  almost  cohtinuous,  and 
the  deflection  can  be  easily  read  off,  though  the  spreading  of  the 
liglit  affects  the  accuracy. 

Another  arrangement  due  to  Amsler  consists  in  fixing  a  concen- 
tric sleeve  on  the  shaft  and  bringing  its  free  end  up  to  a  fixed  collar. 
A  short  scale  is  engraved  on  the  collar,  and  a  pointer  or  vernier  is 
fixed  on  the  free  end  of  the  sleeve.  As  the  shaft  twists,  the  pointer 
moves  along  the  scale,  and  by  means  of  an  electric  spark,  which 
throws  a  light  on  the  scale  once  per  revolution,  the  torque  can  be 
read  off  directly  in  degrees. 

A  method  invented  by  Bevis  Gibson  is  also  founded  on  optical 
principles.  It  consists  essentially  of  two  blank  discs  mounted  on 
the  shaft  some  distance  apart.  These  discs  are  pierced  by  radial 
slots,  and  when  there  is  no  torque  the  slots  are  in  line,  liehind  one 
slot  is  placed  a  shaded  electric  lamp,  and  behind  the  other  is  a 
"  torque  finder,"  an  instrument  fitted  with  an  eye-piece  and  capable 
of  circumferential  adjustment.  When  no  power  is  being  trans- 
mitted, the  lamp,  two  slots  and  torque  finder  are  in  line,  and  a 
flash  can  be  seen  through  the  last  revolution.  When,  however, 
power  is  being  transmitted,  one  disc  lags  behind  the  other  and  the 
movement  which  it  is  necessary  to  give  the  torque  Under  to  again 
pick  up  the  lamp  is  a  measure  of  the  power,  j'.y  modifying  the 
apparatus  slightly  it  may  be  applied  to  reciprocating  engines,  and 
from  the  readings  very  accurate  torque  diagrams  may  be  built  up. 

The  Paper  concludes  with  the  results  of  a  steaming  trial  carried 
ont  with  this  meter. 
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in  strong  cloth,  158.  nett.     Spare  Copies  of  Tabular  Sheets,  la.  per  dozen.     Port- 
folios, Is.  6d.  each.    Sectional  paper,  la.  per  dozen  sheets.    Complete  Prospectus 

post  free  on  reiuest. 
A  smaller  (but  complete)  Set  of  40  Forms,  bound  strong  cloth.  Price  Ta.  6d.  nett 
Centenary  of  the  Electric  Current— 1799-1899.    By  Prof.  J.  A.  Fleming, 

F.R.S.    Price  Is. ;  strong  cloth  2s.  6d. 
Electricity  Meters:  Their  Construction  and  Management.    By  C.  H.W, 

Gerhardi.     Profusely  illustrated.    Price  Os.  nett. 
Electricity  in  Horticulture.    I'y  Prof.  S.  Lemstrom.   Illustrated.   3s.  6d.  nett. 
Radio-Activlty :  An  Elementary  Treatise,  trom.  the  Standpoint  of 

the  Disintegration  Theory.    By  Fredk.  Soddy,  M.A.    Fully  Illustrated. 

Price  68.  6d.  nett. 
Electromagnetic  Theory.      By  Oliver  Heavislde.     VoL  I.      Price  128.  8d. 

Vol.  II.     Price  12a.  6d.     Vol.  III.  in  the  press. 
Motive  Power  and  Gearing  for  Electrical  Machinery.  By  E.  Tremlett 

Carter,  C.E.,  M.l.E.E.    Revised  by  G.  Thomaa-Daviea,  A.U.I.E.E.,  F.C.S.   Price 

123.  6d.  nett. 
Magnetic  Induction  in  Iron  and  other  Metals,    By  Prof.  J.  A.  Ewing, 

B.Sc,  F.R.S.,  F.R.S.E.    Price  10s.  6d. 
Practical  Notes  for  Electrical  Students.     By  A.  E.  Kennelly  and  H.  D. 

Wilkinson,  M.I  E.E.     Price  6s.  6d. 
Electric  Motive  Power.    By  Albion  T.  Snell.    Price  10s.  6d.  nett. 
A  Pocket  Book  of  Electrical  Engineering  Formulas.     By  W.  Geipel 

and  H.  11.  Kilgour.    Price  7a.  6d.  nett. 
Electrical  Testing  for  Telegraph  Engineers.    By  J.  Elton  Young.    Price 

103.  6d. 
Students'  Guide  to  Submarine  Cable  Testing.     By  H.  K.  C.  Fiaher  and 

J.  C.  H.  Darby.    Xew  Edition.    Price  7s.  6d.  nett. 
Signalling  Across  Space  Without  Wires :  The  Work  of  Hertz  and 

His  Successors.     With  new  Chapter  on  Tuning.    By  Dr.  Sir  Oliver  J.  Lodge. 

P'-.ce  5s.  nett. 
The  Art  of  Electrolytic  Separation  of  Metals.     By  Dr.  O.  Gore,  LL.D., 

F.R.S.     Price  IDs.  6d. 
Electro-chemistry.    By  Dr.  George  Gore.    Price  2s.  (78.  6d 

The  Incandescent  Lamp  and  its  Manufacture.      By  Gilbert  s.  Ram. 
Beginner's  Manual  of  Submarine  Cable  Testing  and  Working.     By 

(i.  M.  Haines.     Price  Ts.  6d.  nett. 
Carbon  Making  for  all  Electrical  Purposes.  By  Francis  Jehl.  Price  lOs.  6d. 
"  The  Electrician"  Wireman's  Pocket  Book.    Edited  by  F.  C.  Raphael. 

Prict;  .jS.  nett. 
"  The  Electrician  "  Handy  Wire  Tables  for  the  Pocket.    By  P.  B.  Down 

Wh.Kx.,  A.M.I.Mi-i-h.E.     Price  58.  6d.  nelt. 
The  Rating  of  Electric  Lighting,  Electric  Tramway,  and  Similar 

Undertakings.     Hy  W.  fi.  Bond,  M.l.E.E.     Price  2s.  6d.  nett.  [7s.  6d. 

Drum   Armature  Winding  and  Commutators.       By  F.   M.  Weymouth. 
Primary  Batteries :  their  Construction  and  Manufacture.    By  W.  R. 

Cu'iiitr.     Pnie  10s.  l.l.  nelt 
The  Manufacture  Of  Electric  Light  Carbons.     I'rice  Is.  6d.  [7s.  6d. 

The  Localisation  of  Faults  in  Electric  Light  Cables.    By  F.  C.  Raphael. 
The  Stcam-Englne  Indicator  and  Indicator  Diagrams.     Edited  by 

W.  \V.  i;i!niiiiint,  .M.I.C.E.,  M.L.M.E.,  &c.     Price  Us.  nett. 
The  Electric  Arc.    By  Mrs.  Ayrton,  M.l.E.E.    Price  I2s.  Bd. 
Secondary   Batteries :    their  Construction   and  Manufacture.      By 

E.  .1.  Wade.     Prlc-  Ills.  ed.  nett. 
Tramway  Tractive  Effort  and  Power  Diagram.    By  Arnold  G.  Ilauiard 

B.A.  ,A.M.1.K.E.     Price  48.  (11.  net;  inTulie,fis. 
The  British  Post  Office  Telephone  Service.  Enlargd  Edition.    Fully  Illtu- 

Iratcd.     Price  :is.  6d.  nett. 
Intcrnation.-il   Telegraph  '  Convention    and    Service    Regulations 

(London  RcviBlon   1903)      Iricc  6b.  nitt. 
(Prcllmlnaryi  Wlrolcs.s  Telegraph  Conference  (Berlin,  1903),  Pro- 
ceedings at.     I'llrc  Hi.  (III.  nelt. 
Internatlon.il  Wireless  Telegraph  Convention  and  Service  Regu- 
lations (Berlin,  1906).    With  coniplcto  reimrt  of  Fniccedings.   Price  ai«.  iiott. 
/Bthcr:  A  Ihcory  .,1  the  Nature  of  ^EUicr  and  of  its  Place  In  the  Uiilvcrae.     By 

lluKli  Wo,„1k,  ,\I.IJ.,  B.A.     Price  3».  6d. 
The   Classification  of  Alternate  Current  Motors.    By  V.  A.  A.  Fyun, 

M.I.E.K.     Price  ::<.  nett. 

loctric  Railways:  Their  Construction  and  Management.    H\  Philip 

Dawson         /'r    I'r.  /;!'  .i.'in't. 

Electric  Cranes  and  Hoists.    Ry  II    II.  Ilionijliioii     /.,  rr.-i;tn,ii,m. 

The  Atmospheric  Production  of  Nitrates  by  Electricity.    By  Prof.  S,  P. 

'lh..rM|j'..ii.      11,11, h,    h,,,!!,,. 

Practical  Telephony.    l;y  W   Altken,  M.I  K.K.     in  Preparaiinn. 
Submarine  Cable  Laying  and  Ropalrlne,     By  II.  u.  Wilkinson,  M.l.E.E. 

,\.IC   /(.(,.,/.  .,.  ,  ,,,,ir„l,.,„. 

Alternating  Current  Motors.    i:.v  in.  Uicloii  i^M  riiinidt.    In  r>,ifi  ii>„,„. 
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All  Editorial  communications  to  be  addressed  to  The  Editor.  Letters 
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accompanied  by  name  and  address  of  the  writer  as  evidence  of  Rood  faith. 
No  notice  is  taken  of  anonymous  communications. 

"  The  Electrician  "  o^ers  exceptional  advantages  to  Advertisei-s.  It  has 
by  far  the  largest  circulation  of  any  English  Electrical  paper  and 
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THB  HI^EGTRICIAN"  INDUSTRIAL  SUPPLBKHNT. 

With  the  number  o{  "  The  Electrician  "  for  Sept.  14,  1906,  was  issued 
the  first  of  a  series  of  "Industrial  Supplements,"  to  be  published  from 
time  to  time  with  "  The  Electbician."  The  twenty-liist  issue  of  the 
Supplement  was  issued  (Gratis)  with  "  The  Electrician."  for  April  3. 

The  "  Industriai,  Supplement"  is  a  comprehensive  record  of  develop- 
ments in  Electrical  Plant,  Machinery,  Apparatus,  AcoeEsories,  Sundries 
and  Materials,  and  of  their  proved  suitabilit;  tor  various  Industrial 
purposes. 

We  invite  descriptions  and  illustrations  of  New  Applications  of  Electri- 
city to  Industry,  and  shall  cordially  welcome  any  assistance  we  may 
receive  in  connection  with  the  Scpplement. 

The  "Industrlal  Supplement"  is  holed  for  filing  or  hanging,  and 
filing  covers  can  be  supplied  tor  holding  6  or  12  issues.  

BLHCTRICITY  SUPPLY  TABLES  AND  DATA. 

The  Series  of  comprehensive  Tables  of  Statistical  and  Engineering 
Data  relating  to  Electricity  Supply  Undertakings  of  the  United 
Kingdom  for  Lighting,  Power  and  Traction,  are  now  completed 
and  can  be  obtained  price  6s.  6d.,  post  free  78. :  or  printed  on  hard 
paper  at  Ss.  6d.  per  copy. 

The  book  contains,  in  addition  to  the  above-mentioned  Tables 
for  the  United  Kingdom.  Lighting,  Power  and  Traction  Tables  of 
Colonial  and  some  of  tbe  Important  Foreign  Electricity  Supply 
and  Tramway  and  Railway  Undertakings. 

The  complete  set  of  Tables  forms  an  exceedingly  valuable  group 
of  dati  and  statistics  in  a  form  specially  designed  for  ready  refer- 
ence and  comparison. 

An  Index  to  the  entire  group  of  Tables  precedes  the  main  sheets. 

SPECIAL    NOTICE. 

Last  week's  number  of  'THE  ELECTRICIAN  "  completed  Vol.  LX.  With 
next  week's  number  will  be  issued   Gratis)  tbe  Index  to  the  Volume. 

READY  27th  APRIL.  Vol.  lA.  nt  ••Tiik  Ei.kctkm  ian.'  I'rica  i 
17.<.  6il.       IVislJi-r  Is.  I'xtla. 

Cases  for  binding  Vol.  LX.  sire  now  ready,  price  2s. ;  p.i.st  free,  2s.  3d. 


THE  METALLIC  FILAMENT  LAMP  AND  ELECTRICITY  j 
SUPPLY. 

'I'lif  I'aiier  icail  liy  .Me.'^srs.  II.  \V.  11,\Mm  mk  ami  \.  II. 
])VKi:,s  bcl'oic'  the  IiisliUilioii  of  I'llecUil  ;il  Knoiiieuis  last , 
wook  lai.sed  many  impoitanl  ]iipiiils  in  t'oniu'cLiuii  with  tlio 
.-niijily  111'  C'li'cLriciil  LMiorgy,  as  iMlluenw-il  liy  niolallic  lilii- 
iiuiit  l.iniiis,  ,uiil  llu"  iliscussiiiii  \vliichiiiiil<  iijaoe  after  lliej 
reailiiij,'  of  tlic  I'ajn'r  was  (if  imin'  than  usual  iulcrcst.    Wo  I 
ri'^ret  tn  imtr,  Iiowcmt.  llial    tiini'  was  a  sliglit  lciKleiicy| 
to  i(!.^,'!inl  llie  jMisilioii  in  a  sitiril  ul  ))anii',  and  Mr.  Ai.Tnru 
Wiiliiiii'  went  so  far  fiH  to  suggest  lliat  consuiucr.s  slunild 
not   III'  ]ii'niiilli  li   to  it'ducc  lliuir  (.unNiimiilii.in  l>y  taking 
ad\aiitage  ol  inoii;  (.conomical  ^amps,  but  tiiat  lliey  sliould 
only  be  iicimitlud  to  have  laorr  liglit  for  llu-  same  current. 
We  siiieenly  inist  tli.ii,  wliativer  else  may  In- done,  mi  sug- 
gestion of  tliis  .sort   will  111-  followed.      Ii'eslrietions  of  any 
kind  on  tlie  tree  development  of  electiie  lighting,  equally 
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from  the  consumers'  uiul  from  .the  siipi>liei-.s'  points  of  view, 
would  be  most  siiort-si^hted.  Any  such  restrictions  would 
certainly  only  be  temporary,  because  they  would  be  met 
by  niucii  opposition  and  they  couM  not  fail  to  do  harm. 

Lighting-consumers,  from  one  point  of  view,  may  be 
divideil  into  two  broad  classes— namely,  (1)  those  who 
desire  more  li<jht  for  the  same  money,  and  (2)  lliosu  who 
desire  tlie  same  light  for  less  money.  No  doubt  there  are 
many  consumers  belonging  to  tlie  first  class  who  do  not 
object  to  jiaying  as  nuich  as  they  do  at  present  for  their  light, 
butwho  would  like  something  more  for  it.  (^n  the  otherluuid, 
there  are  consumers,  more  particularly  private-liou.se  con- 
sumers, wlio  arc  stimulated  by  the  desire  for  economy, 
more  particularly  during  the  present  time  when  tljerc  is  a 
good  deal  of  depression.  Such  consumers  will  undoulitcdly 
economise  if  tliey  liave  the  opportunity. 

In  considering  these  classes  of  consumer  it  is  well  to 
bear  in  mind  that  the  position  differs  essentially  according 
to  wliether  the  supply  is  continuous  or  alternating.  Con- 
tinuous-current networks  are  practically  all  supplying  at 
L'OO  volts  and  upwards.  In  such  cases  it  is  necessary  to 
deal  with  the  metallic  filament  lamp  for  200  volts,  or  with 
two  lower  pressure  lamps  in  series.  If  8  c.p.  lamps  are  dis- 
placed in  favour  of  such  metallic  filament  lamps  the  con- 
sumption is  increased,  and  the  cost  of  lamps  becomes  more 
expensive  ;  or  if  lli  c.p.  lamps  are  similarly  displaced  there 
is  not  very  much  difference  in  the  consumption,  assuming, 
of  course,  that  a  single  metallic  filament  lamp  does  not  take 
the  place  of  two  or  more  carbon  lamps.  Generally  speak- 
ing, therefore,  on  continuous-current  systems  the  supply 
station  is  not  likely  to  suffer  much  from  a  reduction  of 
current.  The  consumer  will  sometimes  gain  by  a  slight 
economy,  but,  generally  speaking,  the  gain  would  be  in 
light.  This  statement,  of  course,  involves  an  assumption 
lliat  the  present  state  of  things  will  continue.  It  is  always 
dangerous  to  prophesy,  but  certainly  at  the  present  time  a 
strong  and  highly  efficient  8  c.p.  metallic  filament  lamp  for 
higli  pressures  does  not  appear  probable.  If  such  a  lamp 
were  to  come,  our  views  would  necessarily  have  to  be 
modified. 

The  Eluctrkiun  Tables  of  Electric  Lighting  at  once  show 
a  great  preponderance  of  continuous-current  supply  over 
alternating  current  supply,  but  there  are  nevertheless  a 
great  many  alternating-current  systems  which  would  be 
alfected  by  the  new  lamps,  and  here  the  position  is  more 
ditKcult  from  the  supply  point  of  view,  and  better  from  tlie 
consumers'  standpoint.  Transformation  is  easy  on  such 
systems,  and  will,  no  doubt,  be  adopted  by  consumers  who 
wish  to  economise.  Even  transformation  down  to  100 
Volts  is  beneficial,  and  if  so  low  a  pressure  Jis  25  volts  is 
adopted  the  results  are  still  better,  because  the  lamps  are 
not  only  cheaper,  but  stronger  and  more  efficient.  For 
private-house  lighting  such  a  method  gives  all  tliat  is 
desired.  For  general  use,  however,  it  may  be  felt  tliat 
there  is  a  disadvantage  in  being  limited  to  the  smaller 
candle-powers  at  present  available  at  25  volts.  Lamps  of 
greater  candle-puwer  than  l<i  are  often  desired,  and,  there- 
fore, it  is  not  unlikely  that  a  pressure  of,  say,  50  volts 
may  come  into  favour  with  further  developments,  so  as  to 
permit  of  greater  elasticity  in  the  lighting.  In  any  case 
transformation  allows  a  very  substantial  saving  on  the  part 
of  the  consumer.     Every  carbon  lamp  can  thus  be  replaced 


by  a  metallic  Hlament  lamp  of  much  the  same  candle- 
power  ;  the  clliciency  is  extremely  high,  and  the  only  dis- 
advantage is  that  the  lamps  are  more  expensive. 

rndoubtcilly  there  will  be  some  loss  by  this  inno\atiiiu 
to  stations  sup)ilying  alternating  current,  but  it  must  not 
be  forgotten  that  all  consumers  are  not  essentially  economi- 
cal, and  that  fresh  fields  are  opening  to  the  central  station 
engineer.  Ai)art  from  street  lighting,  the  possibilities  (if 
which  are  at  once  greatly  extended  by  the  advent  of  the 
metallic  lilament  iam|i,  the  field  of  the  small  shopkeeper 
alone  is  enormous.  SnuiU  shops  must  necessaiily  be  run 
econonucally,  and  so  far  they  have  largely  patronised  gns ; 
but  transformation  on  alternate-current  networks,  and  the 
use  of  low  voltage  metallic  filament  lamps,  brings  them 
within  reach  of  electric  lighting  on  a  competitive  basis,  and, 
since  the  hours  of  business  are  frequently  long,  this  class  of 
consumer  will  form  a  most  desirable  acquisition  for  the 
central  station  engineer. 
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Electric  Wiring  and   Fitting  for   Plumbers   and  Gasfltters. 

By  S.  F.  Walker.     (London  :  Scott,  Greenwood  &  Son.)     5s.  net. 

The  author  l>elieves  that  skilled  plumbers  and  gasfitters 
with  a  little  knowledge  of  electricity  will  do  more  trust- 
worthy wiring  than  the  average  wireman,  and  this  book  has 
been  written,  in  the  words  of  the  author,  by  a  practical  man  for 
practical  men,  to  provide  such  plumbers  and  gasfitters  with 
the  necessary  information.  We  can  only  fay  that  we  would 
not  care  to  trust  such  men,  even  fidl  of  such  book  knowledge, 
to  carry  out  any  important  work  in  which  we  were  interested. 
The  book  consists  of  five  chapters.  In  the  first  of  these  the 
author  attempts  his  customary  explanation  of  electrical  terms 
and  units,  perhaps  with  sufficient  accuracy  for  his  intended 
readers.  We  notice,  however,  that  the  ampere  is  compaicd 
with  cubic  feet  of  gas,  and  the  watt  to  the  foot-pound,  though 
he  afterwards  gives  the  correct  value  of  the  latter  as  4:4-2  ft. -lb. 
per  minute.  He  mentions  that  the  G  ampere  enclosed  arc  lamp 
gives  the  same  amount  of  light  as  the  10  ampere  open  type, 
giving  an  altogether  misleading  idea  regarding  the  efficiencies 
of  the  two  types.  "  A  table  of  currents  that  different  sized 
wires  will  accommodate  "  is  given,  stated  to  be  based  upon  the 
Institution  of  Electrical  Engineers'  rules,  though  the  currents 
are  worked  out  for  both  small  and  large  wires  at  1,000  am- 
peres per  scjuare  inch.  It  is  also  interesting  to  observe  that 
the  author  tells  his  readers  that  the  Institution  rule  forbidding 
the  use  of  a  smaller  conductor  than  the  equivalent  of  a  No.  18 
gauge  wire  is  unnecessary  if  reasonable  care  is  taken.  His 
explanation  of  kilowatt-hours  will  scarcely  prove  of  advantage, 
since  it  reads  :  "  The  number  of  kilowatt-hours  is  the  number 
of  kilowatts  expended  in  one  hour,  or  the  equivalent.  Two 
kilowatts  expended  in  half  an  hour  equal  one  kilowatt-hour, 
and  twenty  kilowatts  expended  in  twenty  hours  equals  twenty 
kilowatt-hours."  Areas  expressed  as  Clin,  and  0-5  in.  uie 
doubtless  printers'  errors. 

Wiring  systems  are  then  described,  the  author  evidently 
regarding  expense  as  of  secondary  consequence,  since  lie 
does  not  favour  the  loopingin  system,  but  prefers  that 
each  lamp  should  have  its  own  pair  of  wires  from  the  dis- 
tribution board.  This,  of  course,  would  enable  his  in- 
tended readers  to  carry  out  the  work  with  less  difficulty. 
In  pointing  out  the  advantages  of  increased  pressures  in 
allowing  distribution  over  greater  distances,  the  author  says 
the  distance  depends  on  the  square  of  the  pressure,  thus 
doubling  the  pressure  quadruples  the  area,  an  obvious  con- 
fusion of  length  and  area.  Chapters  II.  and  IIL  deal  with  the 
insulation  of  wires,  fixing  wires,  jointing,  Ac,  and  cannot  \ia 
considered  at  all  satisfactory.  Chapters  IV.  and  V.  give  many 
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illustrations  and  brief  remarks  concerning  lamps  and  fittings. 
Wiring  diagranis  are  conspicuous  by  their  absence,  but  on  p.  150 
a  diagram  is  given  showing  the  connections  between  the  public 
supply  mains  and  the  house  wiring  ;  in  this  the  consumer's 
main  fuses  are  shown  between  the  main  switch  and  the  under- 
taker's fuses,  so  that  it  is  impossible  to  make  the  terminals 
dead  whilst  replacing  a  fuse.  This  is  the  more  remarkable  as 
throughout  the  book  the  author  has  emphasised  the  dangers  of 
alteroating  current  at  200  volts  (this  he  proves  is  as  deadly  as 
continuous  current  at  560  ;  thus,  200  x  1"44  x  (2)  ). 

Minute  details  are  given  for  testing  the  insulating  properties 
of  the  enamel  on  steel  tubing,  by  connecting  wires  from  the 
supply  mains  and  wrapping  them  round  the  tube,  a  switch 
and  fuse  of  course  being  inserted.  This,  obviously,  is  a  very 
risky  test  to  place  in  the  hands  of  those  who  have  presumabl}" 
little  electrical  knowledge,  and  would  be  liable  to  lead  to  much 
tampering  with  the  supply  authority's  fuse  boxes. 

MuellerPouillet's  Lehrbuch  der  Physik  und  Meteorologie-     By 

L.  Pfaundler.      10th   edition.      Vol.11.,  I'aft  1.      (Brunswick: 
r.  \'ie\veg  &  Sohii. )     Pp.  xxii.-880.     M.  15. 

The  10th  edition  of  this  old  and  trusty  guide  is  quite  in 
keeping  with  its  predecessors  as  far  as  range  and  finish  are 
concerned.  It  caters,  as  before,  for  those  to  whom  optics  is  a 
side  is:ue,  but  who  wish  to  remain  generally  acquainted  with 
its  experimental  advances.  The  present  book  includes  geo- 
metrical optics,  spectrum  analysis,  interference,  double  refrac- 
tion and  polarisation;  while  total  and  metallic  reflection, 
crystalline  optics  and  electromagnetic  theory  are  reserved  for 
Part  2.  Among  its  commendable  features  may  be  mentioned 
the  increased  substitution  of  waves  for  rays,  the  descriptions 
of  new  instruments  like  the  stereocomparator,  the  echelon 
spectroscope  and  the  ultra-microscope,  and  the  very  up-to-date 
treatment  of  radiation  pressure,  spectrum  series  and  interfero- 
meter work.  As  regards  spectroscopy',  it  is  a  pity  that  the 
date  of  publication  precluded  a  mention  of  the  fourth  series  of 
alkaline  spectra  recently  discovered.  The  bolometer  is  de- 
scribed in  detail,  and  Boys'  radio-micrometer  is  just  mentioned. 
Tlie  use  of  an  elastic  radiometer  for  radiation  measurements 
niight  have  been  dealt  with  more  full}",  especially  since  it  has 
been  successfully  applied  to  the  measurement  of  radiation 
pressure.  The  spectrum  distribution  of  radiant  heat  is  dealt 
with  in  an  exceptionally  satisfactory  manner,  and  the  historical 
summary  is  provided  with  copious  reference?,  which  are  only 
f  paringly  used  elsewhere  in  the  book.  Kirchhoflf's  ideal  black 
bjdy — a  hollow  spice  enclo.sed  by  opaque  bodies  at  a  uniform 
lompcrature — and  Stofau  and  Boltzmanii's  radiation  law,  which 
makes  the  total  i-adiation  of  a  black  body  proportional  to  the 
fourth  power  of  its  absolute  temperature,  are  two  items  in 
recent  achievement  which  are  here  for  the  first  time  adequately 
embodied  in  a  semi-popular  physical  treatise.  But  though 
some  special  subjects  can  be  singled  out  in  this  manner,  it  must 
be  acknowledged  that  the  whole  work  btars  the  mark  of  care- 
ful revision  and  cannot  fail  to  be  of  great  value  to  all  students 
of  physics.  E.  E.  F. 

L'Ann^e  £lectrique  Electrotherapique  et  Radiographique.     B\ 

iJii,  I''(]\  hu     UK  (  Hi  HMi-.i.i.Ks.      (I'liris:  (_;li.  BeiiiMiior-.'     I'li.  368. 

Fi.3.50. 
This  book,  which  now  makea  its  eighth  appearance,  is  a  sign 
that  so-called  medical  electricity  is  in  a  tlouiishing  condition. 
With  a  view,  no  doubt,  to  interesting  its  readers  in  other 
branches  of  the  subject,  chapters  on  Wireless  Tclegrai>hy  and 
I'llcctric  Traction  arc  also  included.  Under  the  heading  "Ap- 
plications I>iverses  de  I'ElectricitV',"  we  notice  that  .M.  Georges 
Knap's  "  electric  "  house  at  Troycs  finds  a  place,  while  the  use 
of  electricity  in  horticulture  also  receives  attention.  The  book 
bhould  be  of  great  use  to  "medical  electricians,"  though  an 
extension  of  the  index  would  be  a  distinct  advantage. 

The  Practical  Electricians  Pocket  book  and  Diary  for  1908 

IviiUil  liv  II.  T.  (  itKwi;,  (l.oMilon:  S.  R<.nt<>ll  .Si  Co.  I  I'ilKw.  i 
318.  Is. '6c I.  ni'l. 
A  certain  person  having  read  steadily  through  a  dictionary 
from  cover  to  cover  had  only  one  complaint  to  make,  iiainely, 
the  frequent  change  of  subject.  \Vc  fear  that  anyboiiy 
reading  this  pocket-book  will  be  troubled  in  the  same  way,  as 
the  matters  touched  upon  within  a  small  space  are  very 
numerous,  though  as  a  book  of  reference,  this,  no  doubt,  adds 


to  its  value.  Each  section  is  treated  by  a  specialist  in  the 
subject,  and  great  use  is  made  of  catalogue  illustrations.  We 
have  not  so  far  "  spotted  "  any  misprints.  The  price  of  the 
book  is  Is.  net  or  Is.  6d.  net,  and  for  the  latter  price,  bjsides 
the  better  binding,  the  purchaser  obtains  an  accident  insurance 
policy  for  ,£25. 

English  Prices  with  French  Equivalents.    By  H.  P.  McCartney. 
(London  :  E.  &  F.  X.  .Spon.)     Pp.  95.     Is.  net. 

This  book  simply  consists  of  tables  giving  for  various  rates 
per  lb.,  from  y^d.  to  20s.,  the  appropriate  exchange  values  in 
francs  gold  per  100  kilos  for  six  rates  of  exchange — viz.,  25.0frs. 
25.05frs.,  2.i.l0frs.,  25.15frs.,  2.i.20frs.,  2.5.25frs.,  and25.30frs. 
j.cr  English  pound  gold.  The  calculations  have  been  worked 
out  on  the  basis  that  the  English  ton  is  equal  to  1016  •4075 
kilogrammes.  The  accuracy  of  the  values  given  is  often  too 
great,  the  results  at  the  lower  rates  being  worked  to  four  or  five 
places  of  decimals.  There  is  no  coin  in  France  of  lower  value 
than  the  centime  or  0-Olfr.,  therefore  carrying  the  calculation 
much  beyond  two  places  of  decimals  is  generally  a  needless 
refinement. 

Annuaire  pour  I'An  1S08  du  Eureau  des  Longitades.    (Paris : 

(lauthier  Villars.  Pp.  v]. — 760  .iiid  Appendices.  Fr.  1.50. 
This  volume,  though  primaril}'  intended  as  a  handbook  for 
astronomers,  also  contains  many  tables  relating  to  physics, 
chemistry  and  engineering.  A  feature  of  the  book  is  its 
special  articles,  which  this  year  include  dissertations  on  astro- 
nomical subjects  by  MM.  Bigourdau  and  Guyon. 


TECHNICAL  EDUCATION  IN  AMER[CA. 


At  a  meeting  of  the  Royal  Society  of  Arts,  held  on  Wed- 
nesday, April  8th,  Sir  William  Preece,  K.C.B.,  F.K.S.,  read 
a  Paper  on  this  subject,  in  which  he  gave  a  general  de- 
scription of  his  visit  last  year  to  the  Carnegie  Institute  in 
Pittsburg,  drawing  from  it  several  interesting  deductions  as  to 
the  comparative  state  of  technical  education  in  .^.meric-i  and  in 
this  country.  The  Paper  was  illustrated  with  numerous  slides 
showing  views  of  both  the  exterior  and  interior  of  the  new 
building. 

The  formation  of  these  schools  is  due  to  the  munificence  of  Mr. 
Carnegie,  who  has  from  time  to  time  subscribed  sums  amounting  in 
all  to  i'4,000,000.  The  Institute  consists  of  the  foUowiug  depart- 
ments:  (1)  Library,  (2)  Fine  Arts,  (3)  Museum  of  National  Ifistory, 
(4)  School  of  Music  and  i5)  School  of  Technology.  The  last  is 
divided  into  (1)  School  of  Applied  Science,  (2)  School  for  Apprentices 
and  Journeymen,  (3)  School  of  Applied  Design,  (4)  School  for 
Women.  Their  inception  is  due  to  a  visit  made  by  Mr.  Carnegie 
to  Keighley  in  Yorkshire,  and  it  is  gratifying  that  tireat  Britain  has 
at  least  had  some  influence  on  the  advance  of  technology  in  .\iuerica. 

There  is  no  reason  to  lament  the  progress  of  technology  at  home. 
Contributions  have  not  been  so  liberal  as  in  America,  but  ttovern- 
ment  and  municipal  authorities  have  been  bv  no  means  niggni-dly 
all  over  the  country.  The  complaint  is  that  the  wealth  of  our  for- 
tunate citizens  does  not  llow  freely  in  the  direction  of  educational 
endowments.  Notwithstanding  persistent,  and  sometimes  und'g- 
nitied  begging,  our  ancient  universities  themselves  are  sadly  checked 
in  modern  progress  by  the  want  of  funds  and  of  patriotism  in  their 
)ilin)ini.  It  is  extremely  difficult,  if  not  impossible,  to  obtain  oo- 
curate  statistics  of  the  sums  bequeathed  and  contributed  to  religion, 
charity,  hospitals  and  education  in  the  United  Kingdom.  In  London 
alone  it  was  over  .L'10,000,000  in  lOOf.,  but  of  this  only  il-.i:!.77S 
W08  allocated  to  education.  The  total  amount  over  the  whole 
country  must  have  exceeded  £70,000,000,  and  of  tliis  probably  only 
1  per  cent,  was  devoted  to  education  1  Distribution  of  wealth  is 
niueh  a  matter  of  fashion,  and  for  some  unaccountable  reason  edu- 
cation is  tabooed. 

.\t  Pittsburg  the  education  provided  in  designed  to  inoet  local 
needs.  The  Institute  is  at  present  more  a  trade  school  than  a  cob 
lege  of  technology,  but  will  probalily  grow  into  a  well  co-ordinated 
system  embracing  all  branches  of  preparation.  In  considering  the 
most  suitable  kind  of  education  all  iiuestions  of  general  education 
and  sex  must  bo  brushed  aside  and  the  assumption  must  bo  made 
that  only  those  who  have  a  fair  primary  education  are  being  dealt 
with.  They  must  then  bo  prepared  to  grasp  the  ineaniiig  of  the 
facts  and  principles  which  lie  at  the  root  of  the  business  in  life 
thai  18  going  to  enable  them  to  earn  a  living  nnil  to  make  them 
experts  The  people  to  be  provided  for  are  workmen,  workwomen, 
apprentices  and  jonrncyinen,  assistants  and  helpers,  foremen  and 
supervisors,  designers  and  draughtHincn,  engineers  and  managers 
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and,  above  all,  masters,  for  more  depends  on  the  qualifications  of 
the  master  than  on  those  of  the  stftfY. 

In  the  new  schools  provision  has  l)een  made  for  4,000  students, 
while  up  to  the  spring  of  last  year  1,374  had  entered  themselves. 
610  of  these  attended  the  school  of  applied  science  and  80  that  of 
applied  design.  485  attended  the  school  for  apprentices  and  journey- 
men and  199  the  school  for  women.  The  great  library  with  its 
60,C00  volumes  on  technical  subject.-^  and  all  the  galleries  are  open 
at  all  times  to  the  students,  and  every  facility  is  given  for  pursuing 
their  studies  in  the  arts  and  sciences.  The  class  rooms  are  pur- 
posely small,  so  as  to  bring  teacher  and  student  into  such  close  con- 
tact lis  to  insure  easy  and  effective  instruction.  Technical  education 
is  more  the  result  of  self-acquisition  than  of  professional  imparta- 
tion,  and  the  true  secret  of  success  is  to  place  within  easy  access 
of  the  student  every  possible  means  for  enabling  him  to  acquire 
facts  for  himself.  It  is  for  this  reason  so  important  that  he 
should  be  instructed  by  the  very  tools  and  processes  he  uses  in 
his  own  work,  and  that  technical  schools  should  be  fitted  up 
with  actual  machines  in  use  and  not  with  mere  models.  It  is  for 
this  reason,  also,  that  the  instructors  should  be  practical  men,  and 
that  in  all  engineering  colleges  they  should  keep  in  touch  with 
practice.  The  academical  professor,  who  has  lived  a  secluded 
life  in  some  university  town,  is,  in  the  language  of  our  American 
friends,  the  worst  teacher  on  earth.  His  knowledge  of  life  is  limited, 
but  his  value  of  his  own  qualiBcations  is  excessive.  The  knowledge 
he  has  imparted  has  often  to  be  unlearned.  On  the  other  hand, 
the  university  trained  teacher  who  has  had  practical  training  in  the 
world  makes  an  ideal  professor. 

The  system  of  apprenticeship  in  the  United  States,  as  in  the 
United  Kingdom,  is  now  virtually  a  function  of  the  past,  and  one  of 
the  chief  endeavours  of  the  primary  technical  schools  is  to  replace 
apprenticeship  by  technical  training.  Another  important  object  is 
to  make  the  various  industries  less  dependent  on  imported  skilled 
labour.  It  is  remarkable  that  in  1902  a  careful  inquiry  showed  that 
in  New  York  the  percentage  of  skilled  foreign  labour  was  70  per 
cent ,  in  Chicago  60  per  cent,  and  in  Brooklyn  75  per  cent.  The 
type  of  student  in  Pittsburg  is  quite  equal  to  that  of  our  provincial 
universities,  and  nothing  was  more  surprising  than  the  character 
of  the  apprentice  and  journeyman  who  study  and  practice  with  all 
that  v/onderful  energy  that  is  such  a  marked  feature  in  American 
hfe.  This  imbibed  energy  is  not  a  question  of  race,  but  one  of 
chmate,  for  it  affects  all  those  who  go  there,  whatever  their 
natiouahty. 

Turning  to  the  question  of  State  control  of  education,  each  State 
deals  with  its  own  domain,  and  poUtics  do  not  enter  into  the  matter. 
A  course  of  action,  more  or  less  intuitive,  has  been  prescribed,  and 
all  are  working  together  towards  a  final  goal  of  culture  and  skill. 
Even  in  the  older  Universities  the  study  of  the  arts  is  decreasing  in 
popularity,  while  the  practical  and  utilitarian  faculties  are  increasing 
with  giant  strides.  Numerous  scholarships  are  provided,  for  the 
mfjority  of  students  are  not  of  the  well-to  do  class.  The  professors 
are  not  so  well  paid  as  in  this  country,  though  the  recent  institution 
by  Mr.  Carnegie  of  a  pension  fund  has  lately  made  their  position 
more  secure. 

It  is  difficult,  if  not  impossible,  to  make  any  just  comparison 
between  the  methods  of  technical  education  in  America  and  in  this 
country.  The  conditions  are  totally  different.  While  we  are 
hampered  by  the  traditions  of  the  past  and  swayed  by  the  precedents 
of  our  grandfathers,  they  have  all  the  advantages  of  a  new  race,  and 
enjoy  a  corresponding  freedom  of  action.  Teachers  and  pupils  are 
affected  alike  by  these  conditions.  Many  of  the  former  are  im- 
ported from  abroad,  and  the  reverse  process  would  doubtless  have  a 
salutary  effect. 

It  is  in  the  behaviour  of  the  employers  that  even  a  greater  charac- 
teristic is  evident.  In  America  they  assist  the  acquisition  of  scien- 
tific attainments  in  their  employes.  There  is  no  premium  system, 
and  only  those  who  can  submit  diplomas  are  accepted.  They 
encourage  research  and  help  lo  equip  laboratories,  thus  accounting 
for  the  lavish  display  of  apparatus  met  with  in  these  institutions. 

The  lecturer  then  discussed  the  help  that  had  been  given  by  the 
State  to  the  cause  of  education  by  means  of  ;;rants  of  land  and 
money.  Education  is  recognised  as  the  greatest  national  asset ; 
every  citizen  regards  it  as  his  duty  to  contribute  to  its  promotion. 

In  conclusion,  a  consideration  of  American  practice  shows 
some  serious  defects  in  our  general  education.  (1)  Children  are 
removed  too  early  from  school.  The  limit  here  is  11  years,  while  in 
France  and  America  it  is  i:),  and  in  Switzerland  14.  (2)  Science  as 
a  brain  trainer  is  not  encouraged  enough,  and  no  effort  is  made  to 
introduce  it  in  our  primary  schools.  (3)  There  are  too  many  aca- 
demic traditions  at  home.  ( )ur  ancient  seats  of  learning  want  to 
be  thoroughly  shaken  up,  and  a  new  race  of  teachers  introduced. 
Exclusive  chqueism  has  had  its  day.  (4)  Our  technical  schools  are 
not  sufficiently  supported  by  our  employers,  and  trained  graduates 
are  not  welcomed  in  our  works.  (5)  We  want  the  fourth  year  for 
technical  training  and  for  specialisation.  At  the  end  of  the  third 
year  the  student  should  know  something  of  everythmg,  but  in  his 
fourth  he  should  learn  everything  of  something  that  is  essential  to 
his  life  work.     (6)  The  premium  system  is  very  restrictive. 


INCONSISTENCIES  IN  THE  PRESENT  INTERNATIONAL 
TERMINOLOGY  RELATING  TO  ILLUMINATION,' 

BY  DK.  n.  MONASl'H. 

Investigations,  having  for  their  object  the  selection  of  an  inter- 
national unit  of  candle-power,  date  back  as  far  as  the  first  electrical 
congress  at  Paris  in  1881.  These  efforts  were  followed  by  the  work  of 
the  International  Conference  for  the  consideration  of  electrical  quanti- 
ties in  Paris  in  1882,  1884  and  1889.  The  International  Electric 
Congress  of  Chicago  of  189;!,  and  the  similar  Congress  at  Geneva  in 
1890,  and,  finally,  the  formation  of  tlie  International  Photonietrical 
Commission  in  Paris  in  the  year  1900,  also  failed  to  bring  about 
general  agreement  as  regards  the  desired  standard.  The  Hefner 
lamp  of  Germany,  the  Carcel  lamp  of  France,  and  the  English 
candle  refused  to  be  displaced. 

Eventually  the  International  Photometrical  Commission  of  1903, 
meeting  for  the  second  time  at  Zurich,  reaUsing  that  an  inter- 
national unit  of  light  was  for  the  moment  impracticable,  decided  to 
endeavour  to  estabUsh  the  connection  between  the  standards  at  pre- 
sent in  use.  Investigations  in  this  direction  were  subsequently 
undertaken  by  the  National  Physical  Laboratory  in  England,  tha 
Reichsanstalt  in  Germany,  and  the  Laboratoire  d'Essais  du  Con- 
servatoire des  Arts  et  Metiers  and  the  Laboratoire  Central  d'Elec- 
tricite  in  France.  The  result  of  these  investigations  formed  the 
subject  of  a  report  by  the  International  Photometrical  Commission 
in  1907,  and  the  figures  given  by  the  Commission  must  now  be 
regarded  as  the  officially  recognised  relations  existing  between  the 
present  standards  of  light. 

The  Congress  of  1896  had  recommended  the  international  adop- 
tion of  the  word  "  lux  "  to  denote  the  unit  of  intensity  of  illumina- 
tion, and  this  word  was  previously  suggested  by  Preece  at  tiie 
congress  of  1889.  But  in  the  official  communication  of  1897  we 
find  the  word  "  Meterkerze  "  (candle-metre)  put  forward  as  an  alter- 
native and  apparently  synonymous  term  for  1  lux. 

The  word  "  lux  "  has  found  its  way  into  general  acceptance  with 
unusual  celerity,  and  appears  in  almost  all  the  works  which  have 
been  published  in  Prance  and  Germany  since  the  year  1900.  It  has  the 
merit  of  containing  neither  a  unit  of  light  nor  a  unit  of  length.  A 
word  used  to  denote  a  unit  is  preferably  a  name  pure  and  simple 
rather  than  an  attempt  at  definition.  For  instance,  we  call  the 
unit  of  force  a  "  dyne  "  and  not  a  "  gramme-centimetre  (secondl'-," 
or,  more  strictly,  a  "  gramme-centimetre  (second)  '-.'" 

On  the  other  hand,  the  word  "  Meterkerze"  (candle-melrei  is  un- 
desirable on  several  grounds,  and  it  is  becoming  obsolete  among 
those  who  are  concerned  with  accurate  methods  of  terminology. 
For  one  thing,  the  term  really  denotes  the  intensity  of  illumination, 
measured  in  terms  of  the  old  German  "  Vereinskerze  "  =  l-2  h.k. 
Consequently,  the  older  detenuinations  of  photometrical  values 
ought  by  rights  to  be  multiplied  by  1'2  when  expressed  in  lux.  Yet 
we  often  find  them  quoted  unaltered.  For  instance,  the  oculist 
Cohn,  in  1885,  specified  the  smallest  illumination  necessary  in  order 
to  read  with  comfort  as  10  "  Meterkerzen,"  and  the  highest  per- 
missible value  as  about  50  "  Meterkerzen."  Yet  to-day  one  almost 
invariably  finds  these  values  quoted  not  as  12  and  150,  but  as  10  and 
.50  lux  respectively.  The  circumstance  that  the  official  unit  of 
candle-power  in  Germany  has  been  changed  since  1897  is  frequently 
ignored,  and  therefore,  when  one  finds  the  older  works  quoted,  one 
is  always  uncertain  whether  we  are  presented  with  actual  values 
or  whether  they  are  merely  quoted  historically. 

Therefore,  the  author  contends,  it  is  time  that  the  woird  "  Meter- 
kerze "  was  struck  out  of  the  list  of  officially  recognised  quantities 
and  replaced  by  "  lux." 

The  confusion  becomes  worse  confounded  when  we  turn  to  the 
various  terms  and  standards  in  use  among  different  nations.  We 
have  already  existing  in — Germany,  the  Hefner  lamp  ;  in  England, 
the  Pentane  lamp  ;  in  France,  the  Carcel  lamp  ;  while  in  the  United 
States  of  America  glow  lamps,  standardised  by  the  Bureau  of  Stan- 
dards, are  also  in  use. 

Corresponding  to  these  standards  we  have  the  following  units  ; — 
In  Germany,  the  "  Hefnerkerze  "  ;  in  England,  the  candle;  in 
France,  the  "  Carcel  '  and  the  "  bougie." 

Even  more  various  are  the  existing  terms  used  to  denote  the  unit 
of  intensity  of  illumination,  for  here  the  different  nations  have  often 
preferred  to  form  an  attempt  at  definition,  instead  of  acciuiescing 
in  the  word  lux.  Hence  we  find  many  compound  words  in  e.xist- 
ence  in  which  the  units  iif  light  and  length  in  use  in  the  different 
countries  find  expression.  This  is  rendered  worse  still  by  the  fact 
that  in  some  countries  the  metric  and  other  systems  exist  simul- 
taneously. 

Thus  we  find  in  use  :  (1)  candle-foot,  England,  U.S.A.;  (2)  candle- 
meter.  Am.  Inst,  of  Elec.  Eng. ;  (;J)  Carcel-metre,  France;  (4) 
bougie-metre,  France;  (-5)  Hefner-foot,  U.S.A.;  (6)  Hefner-meter, 
U.S.A. ;  (7)  lux,  Germany,  France,  U.S.A. ;  (8)  Meterkeiie,  Ger- 
many  (replaceable  by  lux). 

•  Abstriicted  from  the  JournaJ  fur  Oatlieleiichtun'j,  &c. 
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These  compound  words  are  the  result  of  applying  national  taste 
to  the  nomencliiture  of  ilhiiiiination  ;  naturally  those  nations  which 
became  civilised  first  and  so  had  greatest  need  for  light  were  also 
the  first  to  create  such  terms.  It  is  possible,  however,  that  as 
other  nationalities  become  accustomed  to  the  study  of  illumina- 
tion, the  eight  terms  specified  above  may  be  considerably  added  to. 

Another  difficulty  occurs  when  it  is  proposed  to  form  the  plural 
of  such  terms  ns  these.  We  find,  for  instance,  that  the  English 
term  foot-candle  becomes,  when  used  by  competent  authorities,  both 
"  candle-feet  '  and  "  foot-candles."  Clayton  Sharp*  has  already 
demonstrated  that  these  compound  words  are  essentially  unscien- 
tific. "  Candle-foot,"  for  instance,  does  not  actually  mean  "  1 
candle  multiplied  by  1ft.,"  not  even  "1  candle  divided  by  1ft., ' 
biat  "  1  candle  divided  by  (1  ft.;'-. 

Moreover,  this  multiplication  of  units  is  clearly  unsatisfactory 
-because  it  leads  to  confusion.  As  it;  is,  one  cannot  help  becoming 
sensible  how  little  meaning  is  really  attached  to  many  photometiical 
terms  really  when  applied  to  describe  conditions  existing  in  prac- 
tice. The  different  types  of  lamps  in  use  are  rapidly  increasing.  We 
have  now  different  types  of  arc  lamps,  lamps  with  upright  and  in- 
clined carbons,  lamps  with  long  and  short  arc  length,  upright  and 
inverted  gas  lamps,  glow  lamps  with  very  varied  forms  of  filaments, 
&c..  and  the  polar  curve  of  distribution  of  all  these  sources  can  be 
Tillered  still  further  by  the  use  of  modern  shades  and  reflectors. 
Hence  a  mere  knowledge  of  the  mean  spherical  candle-power  of  a 
source  no  longer  suffices.  Then,  again,  there  are  the  tube  lamps, 
such  as  the  Moore  atd  mercury  vapour  lamps,  to  which  the  photo- 
metrical  laws  depending  upon  the  theoretical  "point  source"  are  of 
doubtful  application. 

"  Illumination "  is  a  conception  which  is  not  easily  expressed 
with  accuracy.  From  childhood  we  learn  to  recognise  how  great  is 
a  length  of  1  metre,  and  to  express  other  lengths  in  terms  of  this 
unit.  But  we  cannot  readily  foim  a  similarly  precise  idea  of  the 
magnitude  of  an  illumination  :  cannot,  for  instance,  tell  by  looking 
at  it  whether  the  illumination  of  a  given  surface  is  1,000  or  1,500 
lux.  Yet  we  do  learn  to  create  certain  reference  points  in  ourscale 
of  illumination.  We  recollect  that  the  strength  of  bright  moonshine 
is  about  0-1  toQ-lli  lux,  that  about  1-J  lux  is  asufficient  illumination 
to  read  by,  and  that  an  illumination  up  to  50  lux  does  not  unduly 
fatigue  the  eye. 

By  this  means  when  we  read  about  an  illumination  of  so  many 
lux  we  are  enabled  to  foim  a  mental  picture  of  the  illumination 
referred  to.  But  when  the  value  is  expressed  in  unfamiliar  units 
we  are  at  once  in  difficulties.  Thus,  the  German  engineer,  accus- 
tomed to  think  in  lux,  is  perplexed  when  the  illumination  due  to 
bright  moonshine  of  01  to  0  IG  lux  becomes,  according  to  the 
Ameiican  method  of  txpression,  of  0  015  c.p.  to  Q-Oi)  c.p  Even  so, 
one  might  get  accustomed  to  the  txistence  of  two  units,  but,  unfor- 
tunately, the  matter  does  not  rest  there.  One  often  finds  in  one 
!i;.d  the  same  number  of  a  periodical  candle-feet,  candle- metres, 
Hefrer-feet  and  lux. 

Yet  the  physiological  sensation  is  always  the  same,  however  it 
be  exp'essed.  "When  we  read  of  a  certain  value  of  intensity  of  illu- 
mination we  arc  only  anxious  to  form  an  impression  as  to  the  phy- 
siological impression  specified,  and  it  does  not  interest  us  in  the 
least  to  discover  the  particular  method  chosen  by  the  author  in 
order  to  convey  this  impression. 

In  order  that  the  variety  in  the  possible  numbers  used  to  convey 
the  same  impression  may  be  adequately  realised,  the  following 
table  has  been  %vorked  out :  - 


Fiictoi'  for  coiivcreioii  into  desired  unit. 

Ki.>iilis 
e.\|ircsscil  in 

].  IjUX  (Htfiui  -iiiuln), 
2    Hcfiii-r-ffMil        

1.           2. 

f.nx.     »^'""- 

font. 

1         0-0929 
10-76          1 
11-78      1 095 

1-095    01016 
10  75      0-9986 

1-13      0105 

3 

Candle 

foot. 

0-0848 
0-9132 

1 
00929 
0  9116 
0-09£8 

4,.  • 
(Jiiiidlc- 
metre. 

0-9132 
9-84 
10-76 
1 
9-817 
1-031 

6. 
Caicel- 
metre. 

0-093 
1001 
1097 

6. 

BODRJj- 
nict  re, 

0-8849 
9  52 

3    Cau<liC'fn()t 

10-43 

4.  CamUe  metre ,... 

0-1018 

1 
01051 

0-969 
9-513 

1 

6.  Sougic-inclre 

Finally,  to  all  these  variations  we  must  add  the  uncertainties 
which  may  cosily  arise  from  a  mistaken  conception  ns  to  the  mag- 
nitude of  the  light  units  themselves.  According  to  the  findings  of 
the  latest  International  I'hotometrical  Commission  the  ratio  of  the 
(iormnn  to  the  English  candle  is  O'.ll.'i.  Yet  this  number  was 
until  recently  accepted  us  0-88,  though  Ilydo  had  found  it  to  be 
0-893.  In  the  figures  given  by  the  Coiumission  it  is  assumed  that 
the  English  candle  is  the  ttnth  part  of  the  light  yielded  by  the  10c. p. 
pcDtanc  standard,  as  has  been  customary  in  England  t>ince  lb'.)S. 

I'AtersoD  has  also  found  that  the  candle  specified  by  the  decisions 
of  the  Comniiaeion  differs  by  Ti  per  cent,  from  the  old  spermaceti 
Jirilish  candle;  the  latter,  in  fact, has  become  5  per  cent,  smaller  if 
cxpresBcd   in   Icims  of  the  10  c.p.  Htundard  penlaiio  lump.     Tluis 

*  The  nivmimliiig  Knyimn-  (New  York ',1907,  pp,  470-475, 


two  distinct  values  of  the  British  candle,  and,  consequently,  also 
for  the  candle-foot,  are  liable  to  be  introduced. 

In  conclusion,  the  author  claims  to  have  shown  how  desirable  it 
is  that  one  definite  unit  of  intensity  of  illumination,  denoted  by  a 
term  containing  neither  the  unit  of  length  nor  a  unit  of  light  as  a 
component,  should  receive  international  recognition,  and  favours 
the  universal  adoption  of  the  word  "  lux  "  for  this  purpose.  Different 
nations  would  then  be  at  liberty  to  utilise  the  units  which  they 
individually  preferred  in  measurement  and  calculation,  but  the  ulti- 
mate results  should  be  converted  into  lux  by  multiplication  by  a 
suitable  factor.  In  Germany  the  word  "  Meterkerze  "  (or  candle- 
metre)  ought  now  to  be  deleted  from  the  list  of  photometrical  quan- 
tities and  replaced  by  the  word  "  lux." 


THE  CARRIERS  OF  POSITIVE  ELECTRICITY. 


In  introducing  his  discourse  on  the  "  Carriers  of  Positive  Elec- 
tricity," delivered  at  the  Royal  Institution  on  Friday  evening, 
April  10th,  Prof.  I,  J.  Thomson,  F.Pi.S.,  first  referred  to  the  carriers 
of  the  negative  charges.  These  charges  were  made  up,  like  matter, 
of  great  numbers  of  small  charges  ;  the  isolated  individual  lived,  as 
a  rule,  in  the  atom,  but  could  be  driveu  out  of  it,  and  then 
moved  about  with  a  velocity  which  might  almost  equal  that  of  light. 
The  atom,  deprived  of  its  negative  corpuscle,  was  left  positively 
charged ;  its  mass  hardly  suflfered  by  this  loss.  Such  positive  par- 
ticles were  sent  out  from  tubular  anodes  when  they  contained  salts 
of  sodium,  lithium,  ke.,  and  the  masses  of  these  particles  were  of 
atomic  values,  that  is  to  say,  the  weights  of  the  particles  of  different 
salts  were  proportional  to  the  atomic  weights  of  the  metals 
(Gehrcke).  In  this  case,  however,  we  did  not  know  whether  we 
were  studying  the  individual,  the  hermit  without  his  cell,  or  the 
hermit  in  his  cell. 

Simpler  conditions  were  given  by  the  arrangement  originally  used 
by  Goldstein  in  his  discovery  of  the  canal  (or  positive)  rays.  A  ver- 
tical tube  charged  with  neon  at  very  low  pressure  was  fitted  with  a 
perforated  cap  kathode ;  the  lower  part  of  the  tube  shone  with  the 
beautiful  ruddy  light  of  the  rays  passing  through  the  perforations, 
while  the  upper  portions  of  the  tube  phosphoresced  in  green  light. 
More  convenient  still  fr  study  was  the  arrangement  shown  by 
Prof.  Thomson  in  his  series  of  lectures  a  year  ago,  in  which  a 
narrow  beam  of  rays  passed  through  a  fine  tube.  The  beam  was 
exposed  to  the  influence  of  two  metallic  electrodes  kept  at  different 
potentials,  and  also  to  the  action  of  a  strong  magnetic  field,  and 
fell  finally  on  the  fiat  wall  of  the  glass  vessel,  coated  on  the  inside 
with  willemite.*  When  the  fields  were  united,  the  bright  spot  pro- 
duced by  the  beam  was  drawn  out  into  bands,  and  we  could,  with 
fields  of  sufficient  intensity,  finally  separate  the  bands  into  two 
patches.  The  carriers  of  the  positive  charge  in  these  two  patches  had, 
respectively,  the  mass  of  the  atom  and  the  molecule  of  hydrogen,  no 
matter  what  gas  we  were  working  in.  This  remarkable  fact  was 
concluded  from  the  velocities  of  the  particles,  calculated  from  their 
deflections.  J.Stark,  of  Hanover,  had  determined  the  velocities  on 
the  Doppler  principle, t  and  his  researches  promised  most  important 
consequences  as  to  the  nature  of  the  spectra.  According  to  l>oppler, 
a  sound  would  appear  to  increase  in  pitch  and  a  light  ray  in  colour 
(being  shifted  towards  the  violet)  when  the  source  of  sound  or  light 
approached  us  in  the  line  of  sight.  By  Uoppler's  principle,  Huggins 
had  found,  some  4.5  years  ago,  that  Sirius  moved  at  that  time 
towards  nsat  the  rate  of  40  miles  per  second  Now  those  positive  par- 
ticles travelled  at  600  miles  per  second,  and  using  only  an  ordinary 
spectroscope.  Stark  could  see  the  hydrogen  Hues  changed  into  bands 
some  distance  from  their  original  position  ;  one  of  Stark's  photo- 
graphs was  reproduced. 

The  different  colours  of  the  positive  and  negative  streams  of  par- 
ticles was  very  marked  when  wo  experimenied  in  helium.  An  experi- 
ment by  Goldstein  showed  this  strikingly.  A  spherical  bulb  was 
provided  with  a  lateral  tube,  through  which  the  kathode  wire  was 
passed.  This  wire  ended  in  the  centre  of  the  bulb  in  a  small  equi- 
lateral triangle,  about  To  em,  on  each  side.  There  were  really  two 
such  triangular  pieces  of  aluminium,  about  '2  mm.  apart  and  held 
together  by  a  few  nluminiuiu  pins  :  both  the  triangles  wore  in  a 
vertical  plane  through  the  centre  of  the  bulb.  From  the  points  of 
the  triangles  and  thus  at  l'20deg.  from  one  another— issued  three 
positive  red  rays;  from  the  middle  of  the  sides,  again  at  I'iOdeg,, 
three  blue  negative  rays,  thus  forming  a  regular  star  alternating 
of  red  and  blue  rays :  only  the  latter  were  defiectrd  by  a  magnet. 

Going  back  to  the  tube  of  last  year,  just  referred  to,  j'rof.  Thomson 
then  demonstrated  that  the  positive  particles  were  somewhat  violent 
and  peculiar  in  their  behaviour.  When  the  poles  of  the  tube  weie 
reversed,  a  few  positive  particles  still,  against  uxpoctation.  fouu'l 
their  way  through  the  narrow  passage  to  the  willemite  screen,  llo 
first  thought  that  there  might  be  a  sort  of  explosive  effect,  apart 
from  the  oleotrio  field,  and  some  experiments  seeiuod  to  support 

•fdniparc  Figs,  fl  and  6  on  p.  1.017  nl  /'/i.  Ehclncimi  of  .\|)ril  12, 1907, 
tCliri^liiiTi  Piipiiler.  Ill  Prague,  Bnlicinin,  1842. 
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this  assumption,  riacing  a  wire  gauze  close  behind  the  kathode 
(perforated  by  a  hole),  and  joining  the  gauze  to  the  anode,  ho  found 
that  many  positive  particles  werestoppcd ,  but  a  few  got  through,  app  a  ■ 
rently  at  unimpaired  speed.  In  the  actual  demonstration  he  gave  to 
the  kathode  of  a  cylindrical  glass  tube  the  shape  of  a  wedge  disc, 
perforated  by  a  hole,  and  placed  the  gau/.e  parallel  to  the  sloping  face 
of  the  wedge.  Hut  a  further  study  convinced  him  that  the  expla- 
nation was  different.  The  original  positive  particle  struck  the 
kathode,  became  thereby  negatively  electrified,  and  was  then  re- 
pelled from  the  kathode  at  high  velocity,  thus  appearing  where  it 
ought  not  to  be. 

As  regards  the  fact  that  the  mass  of  the  positive  particle  always 
seemed  to  be  that  of  hydrogen,  either  of  the  hydrogen  atom  or  of 
the  hydrogen  moleciilc,  we  had  to  remember  that  it  was  almost  im- 
possible to  get  rid  of  hydrogen  in  bulbs,  and  he  had,  therefore,  in 
the  last  few  weeks  attempted  to  investigate  his  point  in  another 
way.  He  had  tried  to  iscertain  the  number  of  positive  particles 
in  discharges  through  hydrogen  and  in  discharges  through  air 
and  other  gases.  The  argument  was  explained  by  reference  to 
golf.  Supposing  a  player  had  some  light  and  some  heavy  balls ;  as 
long  as  the  wind  was  not  blowing,  he  could  send  them  all  over  to  the 
green.  But  as  the  wind  increased,  the  balls  were  deflected  and  sepa- 
rated, and  finally  the  light  ones  would  no  longer  reach  the  green. 
In  the  experimental  apparatus  the  electric  field  gave  the  energy  of 
the  blow;  the  magnetic  field  corresponded  to  the  powerful  wind. 
The  electric  field  was  not  strong,  but  the  arrangement  was  such  that 
particles  pasting  through  the  perforations  of  the  one  electrode  could 
be  exposed  to  a  second  stronger  field,  and  then  entered  through  a 
fine  hole  in  a  disc  of  soft  iron  under  intense  magnetisation  into  a 
box,  where  they  would  strike  either  a  central  plate  connected  to  one 
electroscope,  or,  if  more  strongly  deflected,  another  lateral  electro- 
scope plate.  The  charges  on  the  different  particles  could  thus  be 
measured  quantitatively-  The  magnetic  field  intensity  was  raised 
in  four  steps.  The  experiments  were  first  carried  out  in  air  ;  the 
vessel  was  then  exhausted  and  flushed  with  hydrogen.  The  follow- 
ing results  were  obtained  iu  two  series  with  potentials  of  450  and  230 
volts  respectively. 


Magnetic  field  :    Potential  150  volts. 


Charge  on  particles  in 


Potential  230  voltf 


Air. 

Hj 

drogen. 

5 

7 

8 

12 

36 

ao 

47 

47 

3 

12 

28 

30 

63 

60 

66 

68 

We  recognised  that,  as  long  as  the  magnetic  fields  were  rot 
strong,  the  charges  on  the  particles  were  small.  A  s  field  3  was  put 
on,  the  charge  jumped  from  Sup  to  36  and  1  hen  to  47.  But  the 
charges  of  the  particles  were  the  same  for  air  and  for  hydrogen,  in  both 
series,  especially  when  the  magnetic  intensity  was  high.  The  ex- 
periments had  so  far  only  been  made  with  the  two  gases,  air  and 
hydrogen.  Lilienfeld  had  last  year  described  positive  carriers  of 
very  small  mass,  resembling  the  negative  particles  in  that  respect. 
But  Prof.  Thomson  found  no  indication  of  these  light  carriers  of 
positive  charges,  and  Lilienfeld's  observations  might  perhaps  be 
interpreted  in  a  different  way. 

Mr.  E.  Everett  conducted  the  experiments. 


CORRESPONDENCE. 

» 


THE  COMMUTATION  PliOBLE\[. 

TO  THE  EDITOR  OF  THE  ELECTRICIAN. 

Siu  :  I)r.  Goldschmidt  in  his  reply  in  your  last  issue  (p.  9G0l 
has  not  j;iveri  .any  answer  to  my  challenge  put  forth  in  T/u' 
Electrician,  March  20th,  p.  884.  The  obvious  conclusion  is 
that  Dr.  Goldsclimiilt  abandons  hi.s  original  Fig.  1,  p.  720,  and 
admits  that  my  Fig.  2  on  the  same  page  is  substantially  correct. 

This  being  settled,  I  will  not  follow  Dr.  Goldschmidt's  eva- 
sive manner,  but  I  will  give  a  plain  answer  to  bis  clear  ques- 
tion.  In  relation  to  this,  I  bfg  to  observe  that  Dr.  (4oldsclmiidt 
seems  to  make  hi.s  "  facts  "  to  suit  his  arguments.  For  in  his 
original  I'.iijcr  {Tlie  EMrician,  February  7th,  p.  G-'IS)  he  said: 
"The  commutation  is  not  afTectcd  by  the  presence  of  the  iron 
at  the  top  of  the  slots  if  the  bridges  are  not  thicker  than  a'j  in. 
or  „-4- in.'  On  p.  800,  however,  he  asserts  that  "an  increase 
of  the  thickness  tO;;Vin.  reduces  the  commutation  limit  about 


20  per  cent."  Now,  apai  t  from  tiio  inconsistency  and  contra- 
diction about  the  ,;\  in.,  this  sudden  rciluction  of  the  commu- 
tation limit  by  20  per  cent,  is  remarkable,  the  more  so  l)ocause 
'lothinn  of  the  kind  was  indicated  in  Dr.  Goldschmidt' .s  original 
article.  Therefore,  I  think  it  is  (piite  within  tlie  meaning  of 
his  article  when  I  correct  his  assertion  on  \^.  900  of  your  last 
issue  in  the  sense  that  there  is  an  unfavourable  iiilluence  by 
the  iron  bridges,  which,  however,  increases  only  very  gradually 
with  their  thickness,  as  it  is  practically  of  no  im[)ortancc  with 
a  thickness  of  /ji"- 

In  reply  to  Dr.  Goldschmidt's  question  :  "  Does  this  agree 
with  Mr.  Menges'  theory?  "  m3'  answer  is:  certainhj .'  For 
the  iron  bridges  form  a  bypath  for  the  main  magnetic  flux,  a 
part  of  which  is  deviated  by  that  bypath,  and  so  reduce  the 
inimbcr  of  useful  lines  ii\  the  armature  core,  sec  my  I'ig.  2, 
p.  720.  Thereby  the  armature  comes  under  the  same  luifavour- 
able  conditions  as  when  the  magnetic  flux  is  too  weak.  We 
return  to  all  the  bad  effects  we  ha<l  in  former  days,  when  the 
field  magnets  were  too  small. 

Dr.  Goldschmidt  alters  his  explaaalion,  in  so  far  that  ho 
puts  "the  fringe  lines"  as  the  main  cause.  Tlicsc  fringe  lines 
iivre  net  indiculcd  in  his  criiiiiin!  Fig.  1,  p.  720,  but  are 
shown  in  my  Fig.  2.  If  Dr.  GoKhchmidt  will  consiiler  the 
action  on  the  field  by  the  clcitric  currents  of  the  field  magnet 
and  the  armature  slot  conductors,  he  will  sec  that  these  fringe 
lines  are  increased  at  the  left  side  and  reduced  at  the  right  side 
of  my  Fig.  2  by  the  armature  currents.  It  is  precisely  for 
these  reasons  that  the  neutral  zone  (I  mean  the  real  neutral 
z  lUP,  of  course)  is  displace:!,  thereby  necessitating  a  displace- 
ment of  the  i)rushes.  But  Dr.  Goldschmidt's  explanation  is 
foutided  upon  his  assumption  that  the  fringe  lines  remain 
the  same,  with  or  without  current  iu  the  armature.  I 
challtiif/e  j>r.  OoldsilimiJt  tn  pnive  thin.  To  induce  Dr.  Gold- 
schmidt; not  to  evailemy  challenge,  I  offer  to  pay  all  the  costs 
of  the  experimental  proof  of  his  assumption  if  he  succeeds  in 
proving  that  it  is  right,  the  conditions  of  the  experiment  to  bo 
settled  publicly  by  mutual  agreement. — I  am,  &c., 

C.  L.  li.  E.  Mexges. 

Vil'a  Mar,  Sclieveningcn,  Holland,  April  G. 

NEW  ALTERNATECURKENT  INSTIJUMENTS. 

TO   TlIK    KItlTOR  Ol'"  TlIK   ELECTRICIAN. 

Sin  ;  I  must  first  thank  Dr.  Sumpner  for  his  kindly  refer- 
ence to  my  Paper,  and  next  acknowledge  an  oversight  iu  my 
reference  to  Mr.  Russell's  coiamuiiicatiou  to  tiie  Jam:  lust. 
Elec.  Eng.  I  must  confess  that  for  myself  it  was  the  first 
analysis  of  the  case  in  point  that  I  had  seen,  lieuce  my  over- 
sight of  the  footnote  acknowledging  Dr.  Sumpner's  work.  I 
trust  he  will  accept  my  apology. 

With  regal d  to  Steinmetz  and  the  method  of  analysis  which 
has  come  to  be  associated  with  his  name,  I  feel  that  I  must 
stick  to  my  point.  While  acknowledging  that  the  method  is 
quite  old,  yet  under  the  circumstances  it  seems  to  me  that  we 
are  (juite  just  in  giving  to  Steinmetz  what  credit  tliorc  is.  Dr. 
Sumpner  tells  us  that  he  taught  the  method  20  years  ago, 
and  that  Oliver  Ileaviside  has  used  it  freely,  but  it  must  be 
allowed  that  the  method  of  analysis  has  been  virtually  dis- 
carded, or,  at  any  rate,  is  unused  in  Englatid  while  enjoying  a 
wide  popularity  in  the  United  States.  Surely,  under  these 
conditions  it  is  to  the  American  stepfather  of  the  method  that 
credit  is  due.  Of  course,  I  am  aware  that  the  whole  affair  is 
more  a  matter  for  personal  opinion  than  for  controversy,  but 
I  have  ventured  to  defend  my  attitude. — I  am,  kc, 

Putney,  April  1:3.  D.  W.  Kennik. 

TIIE  MEASUREMENT  OF  RESISTANCE. 

TO  THE  EDITOR  OF  THE  ELECTRICIAN. 

Sir  :  Will  you  kindly  allow  me  to  reply  as  briefly  as  pos- 
sible to  Mr.  Fisher's  letter  in  to-<ia.y's  Electrician.  Mr.  Fisher 
does  not  give  a  single  figure  to  sub^tauliate  his  statements.  To 
reply  in  the  same  way  would  be  useless,  but,  if  he  will  enter 
the  lists  with  figures  or  formu'a.',  I  am  quite  ready  to  defend 
mycau^eto  the  extent  of  at  least  five,  or  possibly  six,  decimal 
places,  without  using  a  Crompton  putentiometer  or  its  later 
developments 
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I  have  no  wisli  to  continue  the  discussion  of  this  matter  ex- 
cept on  these  lines,  but,  before  closinf:;,  should  like  to  mention 
that  I  inadvertently  quoted  the  accuracy  obtained  by  Dr.  Drys- 
dale's  apparatus  as  1  in  20  millions,  whereas  I  should  have 
said  2  in  a  million  ;  the  error,  however,  docs  not  affect  the 
principle  at  stake. — I  am,  &c., 

Beckenham,  April  10.  Henry  Tinsley. 


THE  L.C.C.  TRAMWAY  AUDIT. 

TO   THE   EDITOR   OF   THE   ELECTRICIAN. 

Sir  :  Seeing  that  you  continue  to  avoid  giving  any  direct 
answer  to  my  question  as  to  "  what  you  consider  is  the  good- 
will value  of  tramways  which  make  a  large  annual  loss,'  I  am 
content  to  leave  the  controversy  between  us  as  it  now  stands. — 
I  am,  tVc,  A.  A.  Campbell  Swinton. 

G6,  Victoria-street,  S.W.,  April  13. 

[In  our  opinion  goodwill  has  a  value  quite  independent  of  the 
plant  and  other  material  assets  of  a  business,  and  its  value, 
from  the  point  of  view  of  acquiring  a  business,  is  not  affected 
by  questions  of  profit  and  loss.  The  mere  fact  of  selling  an 
article  at  a  loss  does  not  affect  the  value  of  the  goodwill^  but 
reduces  the  value  of  the  management.  Otherwise,  supposing 
goodwill  to  remain  the  same  in  extent,  the  mere  addition  of  lij 
per  cent,  to  the  selling  price  of  an  article  to  make  it  profitable 
would  alter  the  value  of  the  goodwill  enormously,  which  would 
scarcely  be  logical.  As  to  whether  a  business  running  at  a  loss 
is  worth  acquiring  is  another  question,  and  necessarily  dejjends 
upon  circumstances,  but  that  is  no  reason  for  saying  that  "ood- 
will  is  ever  a  minus  quantity  ;  we  do  not  agree  that  it  is. 
As  to  the  actual  va'ue  in  any  particular  case,  this  must,  of 
course,  depend  upon  the  conditions.  It  is  scarcely  within  our 
province  to  give  numerical  values,  even  if  the  other  data  were 
available.— En.  E.\ 


THE  FUTURE  OF  THE  TELEPHONE  SERVICE. 

TO   THE  EDITOR   OF   THE   ELECTRICIAN. 

Siii :  I  have  troubled  you  once  or  twice  lately  on  this  sub- 
ject in  order  to  point  out  that  the  measured  rate  principle  of 
telephone  tariff  makes  for  the  best  development  and  the 
highest  efficiency  of  the  telephone  service.  The  application  to 
the  telephone  business  of  the  ordinary  business  principle  of 
payment  in  proportion  to  service  rendered  is  opposed  only  by 
those  large  users  of  the  telephone  who  desire  unlimited  ser- 
vice at  a  flat  rate,  and  disregard  the  injury  to  the  interests  of 
the  great  majoiity  of  small  and  moderate  users  which  such 
special  treatment  of  large  users  necessarily  involves. 

I  have  previously  pointed  out  that  the  measured  rate  prin- 
ciple of  telejjhone  tariff,  long  ago  in  general  use  throughout 
the  United  States,  has  recently  been  adopted  by  Germany  ami 
Austria  and  is  under  cunsiduation  by  other  Continental  tele 
phone  administrations.  The  latent'  olliciul  convert  to  the 
meastucd  rate  principle  is  the  (.'uvcriinicut  of  the  French 
l.'epublic,  which,  in  a  bill  authorising  expenditure  on  the  re- 
ccnstruclion  of  the  I'aris  telephone  system  with  central  battery 
plant,  speaks  as  follows  on  the  general  question  of  telephone 
I atcs  : — 

"  It  should  be  stated  that  the  Hat  rate  telephone  tariff  is 
most  inequitable,  as  it  re(iuires  all  suliscribcr.^  to  pay  the  same 
l)rice  whatever  the  luimbcr  of  calls  made  by  each  of  tlicni. 
The  most  rational  system  of  t.irilf  is  that  in  which  the  price  is 
proportionate  to  the  Ecrvice  rendered  that  is  to  say,  that  which 
requires  each  sMbscril)er  to  pay  in  proportion  to  the  nunilicrof 
calLs  ho  makes.  There  is  no  technical  re.iscm  why  such  a  tariff 
as  this  .should  not  be  adopted  in  the  I'aris  system,  and  efforts 
should  be  made  to  satisfy  jiublic  opiniipn,  which  foi  a  long 
lime  |Mbl  ha;  unq.liaticjjly  dcin.indcd  flic  aduptiipu  of  llii^ 
measure." 

It  is  staled  in  the  bill  that  measured  rales  for  ttlcplione  ^.el 
vice  ale  already  in  force  in  France  iu  towns  of  less  than  mo,0(IU 
inhal^ilanfH  with  f;ood  results,  and  it  is  recommended  that  the 
nicasuied  rate  tariff  shoidd  be  adopted  not  only  in  I'aris,  liuliii 
theothcrlCFrcnchcitiesof  ■MurHO.OOoiMliabitanl.''.— I  ,iin,  &c., 

Wealminstor,  April  10.  Hki;i.ki;t  Law.s  Wekii. 


THE  "ROBROW"  SURFACE  CONTACT  SYSTEM. 

Tlie  supposed  aesthetic  drawbacks  to  the  adoption  of  the  '■  over- 
head "  system  have  led  inventors  for  some  time  past  to  concentrate 
their  efforts  upon  evolving  some  arrangement  which  shall  possess 
all  the  advantages,  and  as  few  as  possible  of  the  electrical  disad- 
vantages, of  this  method  of  traction.  The  "  conduit  "  system  is  a 
solution  which  is  often  proscribed  on  account  of  its  high  initial  cost, 
while  the  danger  of  "  live  "  studs  has  rather  militated  against  the 
introduction  of  "  surface  contacts  "  into  crowded  streets. 

Most  surface-contact  systems  have,  moreover,  up  to  the  present, 
been  dependent  upon  electromagnetic  switch  control,  which  hai 
not  always  shown  that  certainty  in  action  that  is  essential  for  gain- 
ing public  con6dence  in  a  system  when  working  in  public  streets. 
The  heavy  collecting  equipment  which  must  be  fitted  to  every  car 
in  such  systems  does  not  make  for  economy  in  operation,  while  the 
energy  which  is  necessarily  absorbed  in  working  the  electromagnetic 
switches  nmst  also  be  considered  in  this  connection.  The  ideal 
surface-contact  S3'stem  should  be  free  from  any  danger  of  live  studs, 
have  light  and  simple  collecting  arrangements  and  absorb  no  more 
power  than  is  necessary  for  the  actual  operation  of  the  car.  It  is 
claimed  that  these  conditions  are  to  a  large  extent  fulfilled  in  the 
"  Robrow  ''  surface-contact  system,  a  short  description  of  which  we 
give  below. 

The  construction  of  the  track  is  similar  to  that  employed  when 
overhead  equipment  is  used,  and  though  a  shallow  conduit  is  neces- 
sary this  need  not  exceed  6 in.  or  Tin.  in  depth.  This  shallow  con- 
duit may  either  be  placed  at  the  side  of  the  track,  in  which  case  the 
conduit  slot  also  forms  the  groove  in  which  the  ear  wheels  run, 
or  two  ordinary  girder  rails  may  be  used,  and  the  conduit  and 
groove  be  formed  of  two  additional  light  rails  brazed  together  in 
the  centre  of  the  track.  Fig.  1  is  a  cross-section  of  the  track,  and 
shows  the  relative  positions  of  the  stud,  its  seatmg,  terminal  box, 
street  box,  operating  switch  and  lever,  together  with  the  application 
of  the  invention  to  an  existing  cable  conduit  system,  which  it  is  in- 
tended to  convert  gradually  to  electric  traction.  The  operating 
switch  is  set  back  out  of  the  line  of  the  conduit,  and  is  provided  with 
a  long  arm,  which  allows  the  electric  cars  to  collect  the  current.  The 
cable  cars  also  operate  this  arm,  but  this  is  immaterial  in  their  case. 
The  distribution  cable  in  the  case  of  a  single  track  is  placed  along 
the  outside  of  the  track  in  a  sliallow  trench  formed  in  the  concrete, 
and  is  tapped  into  the  street  boxes  at  each  switch.  This  is  stown 
in  Fig.  2,  which  is  a  plan  and  side  elevation  of  the  track  ;  the 
distributor  lieing  placed  above  the  drain  pipe.  In  the  case  of  a 
double-tracked  section  a  single  cable  would  be  placed  between  the 
tracks  and  would  be  tapped  off  into  both  sets  of  street  boxes.  By 
arranging  that  the  boxes  on  each  track  come  opposite  each  other 
the  jointing  may  be  reduced  to  a  minimum,  and  need  not  exceed 
that  required  on  a  single-track  section. 

A  view  of  the  street  box  is  also  given  in  Fig.  2.  It  not  only  serves 
as  a  receptacle  for  the  operating  switch,  but  also  acts  as  a  draining 
box  for  the  conduit.  As  each  box  contains  a  draining  arrangement 
the  conduit  can  be  kept  dry  while  the  operating  bar  of  the  car  passing 
along  sweeps  all  solid  refuse  into  the  box,  from  which  it  can  bo 
removed  or  Mushed  out  easily  and  without  danger.  The  depth  of 
the  box  from  the  road  surface  is  17  in.,  though  this  can  be  reduced 
should  it  be  necessary.  The  size  of  the  hatchway  communicating 
with  the  box  is  10  in.  by  12  in.  Through  this  hatchway  the  switch 
is  quite  accessible,  and  owing  to  the  special  connecting  arrangements 
mentioned  below  a  defective  one  can  be  replaced  in  a  few  minutes. 
Two  terminal  boxes  are  placed  iu  each  street  box,  by  which  the 
switcli  is  connected  rosiieitively  to  the  stud  and  the  miin  cable. 
The  two  connecting  cables  arc  coupled  to  a  special  plug  arrange- 
ment, which,  when  fitted  in  the  box,  ensiu-es  a  watci'ti.;lu  joint. 

The  stud  is  a  mushroom-shaped  steel  casting,  which  can  either 
1)6  fixed  on  a  hard  wood  block  or  direct  in  the  concrete  louudation. 
When  the  necessary  connections  have  been  made  bitumen  is  pouted 
in  round  the  cable  and  under  the  stud,  which  is  thou  dropped  into 
position.  Tlio  stud  is  of  oval  shape,  measuring  oin.  by  ^in.,  and 
the  liighcst  part  docs  not  project  more  than  A  in.  above  the  paving, 
The  number  of  studs  per  mile  on  str.iif,'ht  track  is  governed  by  the 
length  of  car  used,  but  with  an  ordinary  <)ft.  fixed  wheel  base  truck 
llio  studs  may  be  about  11  ft.  apart,  and  this  can  bo  extended  up  to 
24  ft.  if  double  bogie  cars  arc  used,  ft  is  claimed  that  this  system 
requires  about  200  studs  less  per  mile  than  any  other  surface  contact 
system. 

In  any  surface-contact  system  the  switch  by  which  the  studs 
are  mailo  alive  is  llio  most  vital  |>ai't  of  the  installation.  On  its 
:;uceeu8fid  upcrutiun  depends  tlie  ettiuu  nt  wuiUing  uf  the  cars,  und 
if  from  an\  eau^e  it  does  not  work  properly  the  attendant  live  studs 
luu  H  eonstniit  menace  to  the  ordinary  tratfio.  It  must,  therefore, 
be  constructed  in  such  u  muniiL'r  ttial  it  is  watortiglil  and  capable 
of  wilhsluiidnig  the  wear  and  tear  uf  eonatuiit  upeiiklion  :  also  it 
must  carry  heavy  ciiricntB  without  the  risk  of  burning  out.  It  is 
(laiiiied  that  with  iho  switch  used  on  tliu  "  Ifobrow"  system  these 
conditions  are  fultilted,  and  that  its  iino  and  certain  operation  arc 
important  factors  in  the  successful  working  of  the  sysleiu. 
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8  shows  a  plan  and  section  of  this  switch.  A  bur  sus- 
from  the  car  and  running  in  the  shallow  conduit  tlirows  the 
lever  through  about  'M  deg.,  and  simultaneously  causes  the 
to  which  it  is  attached  to  revolve.  To  the  other  end  of  this 
is  tixed  a  double-armed  copper  brush  which  serves  as  a 
and  when  the  spindle  is  revolved  the  ends  of  tliis  brush 
with  two  terminal  jaws  at  opposite  sides  of  the  box,  tlms 
the   stud    in    connection    with  the  main   and    supplying 


As  far  as  the  life  of  the  switch  is  concerned  it  is  claimed  this  is 
20  years  and  upward.  Tests  that  have  been  actually  made  on  the 
switches  show  that  they  are  capable  of  withstanding  more  than 
two  and  a-half  million  blows  and  no  part  has  hern  fractured  or 
shown  any  signs  of  wear.  As  will  be  seen  from  the  above  descrip- 
tion, the  working  parts  are  simple  and  easily  renewable,  and  the 
upkeep  and  maintenance  costs  should  not,  therefore,  be  serious 
items. 


Fig.  1. — Sketch  showing  the  Robrow  System  applied  to  existing  Cable  Coxunii  and  giving  SniuLTANEors  Running 

FUR  BOTH  Types  of  Cabs. 


current  to  the  car.  The  immediate  return  of  the  switch  to 
the  off  position  directly  the  car  has  passed  is  not  so  easy  a 
matter,  but  provision  is  made  for  it  in  the  upper  part  of  the 
switch  •  box.  It  is  done  in  the  following  manner  by  a  mech- 
anism comprising  a  pair  ot  angular  surfaced  sleeves  which  are 
mounted  on  the  switch  spindle  with  their  angular  surfaces  in 
contact.  The  lower  sleeve  is  fixed  on  the  spindle  and  turns 
with   it,  wbUe  the  upper  sleeve  is    loose  on   the   spindle  and  is 


The  remarks  that  have  been  made  regarding  the  simplicity  of  the 
switch  are  also  applicable  to  the  switch-operating  device  and  cur- 
rent-collecting equipment  on  the  car.  The  collector  consists  of  a 
single  bar  of  T  steel  suspended  longitudinally  under  the  centre  of 
the  car  either  from  the  axles  or  from  a  special  bracket  attached 
to  the  framework.  It  is  hung  on  slides  which  enable  it  to  rub 
lightly  on  the  stud  in  the  centre  of  the  track,  and  while  it  is  im- 
possible for  it  to  drop  below  a  certain  fixed,  though  adjustable,  point. 


Fig  2. — Plan  and  Side  Elevation  oe  Track,  siiowixii  Working  Carle. 


prevented  from  revolving  by  means  ot  a  feather  working  in  a  channel 
in  the  switch  case.  This  upper  part  can,  however,  slide  longitu- 
dinally on  the  spindle.  When  the  fixed  sleeve  turns  with  the  spindle 
its  angular  surface  acts  against  that  of  the  sliding  sleeve  and  tends 
to  cause  the  latter  also  to  turn.  As  it  is  unable  to  do  so  it  is  forced 
to  rise,  thereby  putting  still  greater  compression  on  the  buffer 
spring  which  is  bearing  on  its  upper  surface.  This  compression, 
when  the  operating  bar  release.-)  the  lever,  ensures  the  return  of  the 
parts  to  their  normal  position  by  reason  of  the  inverse  action  of 
the  co-acting  angular  surfaces. 


the  slides  permit  it  to  rise  in  accordance  with  the  available  clearance 
under  the  car.  The  height  being  easily  adjustable  the  skate  can  be 
regulated  to  any  convenient  height  to  compensate  for  the  wear  in 
the  rail  treads. 

The  other  piece  of  special  equipment  on  the  car  is  the  operating 
bar  hung  either  from  the  side  frames  or  the  axle  boxes,  and  which 
travels  in  the  shallow  conduit  for  the  purpose  of  operating  the 
switches.  This  bar  is  slightly  longer  than  the  collector,  while  the 
latter  is  also  slightly  longer  than  the  distance  between  the  studs  on 
the  track.     The  collector  is  always  on  cue  stud,  which  is  made 
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alive  before  the  collector  reaches  it  and  is  not  cut  out  of  circuit  until 
the  collector  has  passed.  This  positive  action  prevents  any  spark- 
ing, as  the  collector  is  always  under  current.  The  weight  of  the 
whole  of  this  special  car  equipment  is  about  iiOOlb..  while  it  is 
claimed  that  the  first  cost  is  considerably  cheaper  than  that 
of  the  conduit  system  and  compares  favourably  with  both 
overhead  and  other  surface-contact  systems.  The  operating 
bar  is  made  in  two  more  sections,  and  is  suspended  in  such  a 
manner  that  it  accommodates  itself  to  the  curves  in  the  track. 


r 


Vertical  Section 


Flan  View.  Part  Section. 
Fig.  3.— View  ok  Tiiack  SwmH. 

Arraugemeots  can  be  made  whereby  when  it  is  necessary  for  the 
car  to  work  on  the  overhead  system  the  operating  bar  can  be  removed 
or  drawn  up  out  of  the  conduit. 

To  avoid  any  accidents  from  "  live  "  studs  an  earthing  device, 
shown  in  Kig.  4,  is  fitted  to  each  car.  A  fuse  is  placed  in  circuit 
with  the  stud  snd  switch,  and  an  insulated  extension  is  placed  at 
each  Gild  of  llio  collector.  These  extensions  are  directly  connected 
to  earth  througli  the  car  frame  and  wheels  as  shown  in  the  diagram 
(Fig.  4),  where  X  is  the  fuse  in  circuit  between  the  switch  S  and 
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stud  T,  .\  is  Ihc  colltclor,  B  is  the  insulated  cxtenfion  and  C  is 
the  insulaled  material  carrying  this  extension.  If  the  stud  is  "  live  " 
when  llic  earthed  bar  comes  in  contact  with  the  stud  the  fuse  X 
will  be  blown. 

We  are  indebted  for  the  above  information  to  the  Traction  Cor- 
poration ifitd),  who  are  carrying  out  tho  equipniont  of  the  Honares 
Tramways  on  this  Rysteni. 


THE   INTERNAL   STROCTURE  OF  METALS.* 

BY    W.    ROSENHAIN,    B  A.,    B.C.E. 

The  lecturer  first  explained  the  way  in  which  materials  are 
examined  under  the  microscope,  briefly  describing  the  methods  of 
grinding,  polishing  and  etching  specimens,  and  the  modes  of  illu- 
mination which  are  used  for  the  study  of  these  opaque  objects. 
Some  special  forms  of  microscope,  designed  for  this  purpose,  were 
described  with  special  reference  to  the  manner  in  which  the  "  ver- 
tical illumination  "  of  metal  specimens  is  obtained.  The  typical 
crystalline  structure  of  a  pure  metal  was  then  described,  also  the 
manner  in  which  a  molten  metal  solidifies,  and  how  largely  the 
mechanical  properties  of  a  metal  depend  upon  the  manner  in  which 
mutually  interlocking  crystals  grow,  thereby  explaining  the  influence 
of  such  factors  as  casting  temperature  and  the  presence  of  minute 
quantities  of  foreign  bodies.  The  typical  structure  of  binary  alloys 
was  then  discussed,  and  illustrated  by  a  series  of  slides  showing  the 
structure  of  lead-tin  alloys.  The  lecturer  then  described  the  obser- 
vations made  by  Prof.  Ewing  and  himself  some  nine  years  ago, 
which  resulted  in  the  discovery  of  "  slip-bands  •'  and  the  deforma- 
tion by  the  slipping  or  sliding  of  the  elements  of  each  crystal  over 
one  another,  each  of  the  crystals  of  the  metal  thus  accommodating 
itself  to  the  new  shape  imposed  upon  it.  In  connection  with  slip 
bands,  Mr.  Eosenhain  referred  to  the  semi-plastic  condition  which 
in  iron  or  steel  follows  upon  plastic  deformation  ;  Muir's  work  on 
the  recovery  from  this  state  produced  by  exposure  to  the  tempera- 
ture of  boiling  water  was  referred  to,  and  from  these  facts  an 
explanation  was  advanced  of  the  causes  which  lead  to  the  well- 
known  phenomena  of  fatigue  in  edge  tools  and  the  recovery  of  their 
cutting  power  after  prolonged  rest. 

In  the  last  part  of  the  lecture,  the  various  modes  of  fracture  of  iron 
and  steel  under  tension,  shock,  bending  and  alternating  stresses 
were  described  and  the  microscopic  features  of  tlie  fractures  illus- 
trated by  a  series  of  sections  of  actual  fractures,  also  obtained  by  the 
aid  of  the  electro-embedding  process.  Special  reference  was  made 
to  the  manner  in  which  metals  fail  under  the  effect  of  alternating 
stresses  ;  the  crystalline  appearances  of  the  fractures  produced  in 
this  way  was  explained  on  the  basis  of  deformation  by  slip,  and  t^e 
view  that  vibration  or  alternating  stresses  could  cause  metal  to 
"  become  crystalhne"  was  characterised  as  an  entirely  groundless 
and  most  improbable  assumption.  In  conclusion,  the  lecturer  men- 
tioned that  the  microscopic  study  of  metals  might  find  some  direct 
electrical  apphcations  ;  the  connection  between  the  micro-structure 
of  alloys  and  their  electrical  resistance  and  resistance  temperature 
coefficient  was  given  as  one  instance,  while  there  was  also  certainly 
some  connection  between  the  magnetic  properties  cf  iron  and  its 
micro-structure. 


Mr.  S.  L.  Pkari  E.  in  proposing  a  vote  of  thanks,  mentioned  that 
everyone  would  be  impressed  by  the  great  amount  of  rese.iroli  work 
carried  out  in  metallurgy.  This  was  instanced  by  the  gradii.il  cbano^e 
wliich  liad  come  over  the  practice  of  large  engineering  works  in  snn- 
stituting  other  metiils  in  p'ace  of  those  in  vogue  a  few  years  ago,  pjir- 
ticularly  the  more  extended  use  of  steel  for  heavy  engine  work,  and  of 
phospor  and  manganese  bronze. 

Mr.  C.  D.  Taitk  seconded  the  vote  of  thanks,  and  Mr.  W.  Ro.sknhaix 
briefly  responded. 


HIGH-SPEED  ELECTRICAL  MACHINERY. 


We  give  below  an  abstract  of  the  discussion  wliiuh  took 
place  on  .Ajiril  6th  at  the  Newcastle  Local  Section  of  tho  Insti- 
tution of  Electrical  Engineci's,  when  Messrs.  Stoney  and  hwv 
read  their  Paper  on  this  subject.  This  Paper  had  previously 
been  read  and  discussed  in  London,  an  abstract  of  tlio  Paper 
appearing  in  our  issue  of  April  Hid  and  of  the  discussion  in 
our  last  issue. 

Mr.  .1.  HoLMKs  said  that,  with  regard  to  Mr.  Parsons'  early  patents 
on  spiral  end  windings,  he  did  not  Oiiiik  that  Mr.  Parsons  got  bis  due. 
Tlii.s  was  the  lirsl  (vpe  of  balanced  winding,  and  bad  since  roinc  into 
almost  iini\crsal  iisi'.  It  was  very  interesting  to  note  the  experiinonls 
which  were  made  in  1885  with  compensating  winding.  Ho  was  not 
sure  if  the  w.int  of  siicces.s  was  entirely  due  to  an  insntlicient  number 
of  ampere  turns,  lie  did  not  think  tho  winding  was  applied  in  the 
right  place.  In  1889  he  personally  went  into  tho  same  cpiestion,  and 
constructed  and  sold  a  machine  with  com|wnsating  windings  which 
met  with  some  success.  The  compensating  windings  were  applied  so 
as  to  increase  the  lines  of  force  in  the  halves  of  the  twojKile  ti|)s  whore 
tho  magnetism  was  weakest.  Morgnnite  hrushos  had  lately  come  into 
use,  an<l  were  more  or  less  a  success.  He  unilerstood  they  wore  used 
by  the  Westuigbouse  Co.  on  a  eommutntor,  sideways  on.  It  Hooined 
to  him  that  this  iirrangement  might  give  good  results.  He  al.so  under- 
stood  that  the  Morganit*  Co.  had  biougiil  out  a  pneunialie  .irrauge- 
mentt  for  regulating  the  pressure  on   tho  brush.     With  regard  t.<i  the 

'  Abstract  of  a  lecture  delivered  before  tho  Manche^ler  Local  Sec- 
tion of  the  Institution  of  Electrical  Kngineers. 
t.See  Thf  tlfciriiiait,  March  6.  I90R.  p.  792. 
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alayiiiK  "f  <^""'  I'oiuluLtors,  lie  diil  not  think  that  this  was  only  neces- 
8«ry  on  hiplisiK-eii  mafliines  ;  lie  "hful  uonie  across  some  slow  speed 
mncliines  wlicio  this  would  have  hecn  an  advantjige.  He  had  been 
thniii'/h  Minii-  w,(iik?-l:itoly  whoio  the  so  luUcd  knife  edi;es  for  halancin^ 
tests  were  6  in.  wide.  This  was  found  to  ho  necessary  oh  ing  to  tlie 
heavy  weiithts  sinkinir  in. 

Mr.  Ti'UMii'1,1,  thought  compounding  the  exciter  with  altcrnatinti 
current  extiaordinaiy.  It  would  be  interesting  to  know  the  elTeet  on 
the  brushes.  He  had  used  some  of  the  earliest  types  of  Morganitc 
brushes,  but  not  sneeessfuUy.  He  understood,  however,  that  they 
were  much  t>etter  now. 

Mr.  D.vviiisiiN  said  that  Messrs.  Parsons  had,  up  to  the  pre.sent, 
turned  out  seven  machines  with  the  exciters  litlud  with  alternating- 
current  leakage  winding.  The  .sizes  varied  from  250  kw.  to  750  kw., 
and  so  far  no  trouble  had  been  experienced  with  the  connnutation  of 
the  exciters.  The  curves  shown  in  the  Paper  were  taken  from  some 
of  the  Ih'st  madiines  The  results  were  somewhat  bettia-  now.  The 
nmehine,  £00 kw.,  500  volt,  wjus  put  on  test,  lamps  were  run  across  the 
termiiuds  and  full-load  was  thrown  oil'  ajid  on  without  any  rheostat 
adjustment.  No  flicker  was  observed.  He  thought  that  this  arrange- 
ment was  i|uite  an  epoch  in  alternator  design. 

Mr.  LoNoMAN  thought  it  w.as  well  worth  while  going  to  some  ex- 
[K?iise  in  lirush  gear  if  it  was  to  .save  wear  and  tear  on  brushes,  as  this 
cxme  to  be  a  very  heavy  item  in  the  course  of  a  year  on  machines 
which  were  continually  in  commission.  Regarding  the  alternating- 
current  leakage  ]iath  on  the  exciter  he  asked  if  a  path  was  provided 
for  each  phase  of  the  machine  on  top.  He  had  come  across  some  Par- 
sons alternators  where  the  bearing  at  one  end  of  the  shaft  was  insulated 
from  the  frame,  aiul  there  was  a  P.I),  of  several  volts  between  the  bear- 
ing and  frame.     What  was  this  due  to '? 

Mr.  B.*i:BOt"u  asked  what  amount  of  wear  there  was  on  tlic  br.vss 
brushes  and  if  they  cut  theconnuutator  atall.  The  trouble  of  lU-shing 
over  when  commutating  poles  were  used  could  be  got  over  by  using 
inductive  resistances  in  circuit  with  the  commutating  winding. 

Mr.  HrXT  asked  if  manganese  steel  had  ever  been  tried  for  binding 
wire.  It  was  equally  strong  and  non-magnetic.  He  also  asked  if  the 
knifeeflge  method  was  relied  on  solely  for  balancing.  In  America  they 
ran  tlie  armatures  up  to  full  speed  and  found  by  experiment  where  the 
balance  weights  were  required. 

Mr.  L.\w.  in  reply  to  Mr.  Holmes'  remarks  with  reference  to  the 
compensating  winding,  thought  the  results  obtained  were  the  same. 
Mr.  Holmes'  method  added  to  the  lines  of  force,  whereas  Parsons" 
metliod  diverted  the  lines  of  force.  The  winding  was  now  run  through 
several  holes  in  the  pole-piece,  instead  of  one,  as  .shown.  Carbon 
lirushes,  no  doubt,  in  some  cases  gave  good  results  ;  but  the  high  sur- 
face speed  of  the  commutators  was  responsible  for  excessi\e  heating, 
and  the  eonnnutators  were  liable  to  become  rough.  Messr.?  Parsons 
had  sent  out  about  six  machines  fitted  with  carbon  brushes,  but  until 
better  success  was  got  they  did  not  intend  adopting  them.  Most  of 
their  commutators,  however,  were  made  to  suit  carbon  brushes.  Were 
the.sc  afterwards  found  to  be  a  success  ?  They  considered  it  better  to 
jtroduce  a  machine  to  run  well  with  copper  brushes  rather  than  take 
risks  with  carbon  brushes.  The  two  oldest  firms  manufacturing  high 
speed  electrical  maehineiy,  Messrs.  Brown,  Boveri  &  Parsons,  used 
some  form  of  metal  brush.  Knife  edges  for  balancing  purposes  were 
always  made  a  reasonable  width  to  give  fair  bearing  surface.  Ma- 
chines were  always  balanced  by  running  up.  The  rotor  was  run  up 
in  an  armour- jjlated  building,  and  could  be  operated  by  a  man  in  a 
.separate  house  to  ensure  safety.  Mr.  Parsons  had  always  shown  great 
consideration  for  making  experimental  work  safe.  They  had  no 
trouble  with  commutating  in  the  exciter,  either  with  or  without  the 
alternating-current  leak.age  path.  There  was  a  leakage  path  for  each 
phase  of  the  machine,  and  the.se  were  mounted  on  top.  It  would  be 
jiossible  to  make  a  transformer  to  give  single-phase  current  from  a 
three-phase  michine  ;  only  one  leakage  path  need  then  be  provided. 
As  to  the  P.I)  between  the  bearing  and  bed  plate,  a  test  was  to  be 
mafle  shortly  at  CarviUe  power  station  with  an  oscillograph  to  deter- 
mine the  nature  of  the  pressure  generated.  He  thought  it  was  due  to 
the  out  of  balance  armature  reaction.  They  had  no  diHiculty  in  keep- 
ing the  commutators  true  ;  they  required  very  little  attention,  and  the 
steel  rings  were  entirely  satisfactorj'.  They  ma<le  a  test  on  one  of  the 
old  1,800  kw.  Manchester  sets,  the  commutators  of  which  were  guaran- 
teed for  two  years,  and  estimated  that  they  would  last  10  to  12  years. 
Since  then  they  had  applied  compensating  winding  and  they  would 
now  ]jrobably  last  longer,  ilanganese  steel  could  not  very  well  ba  used 
for  binding  wire,  as  it  would  be  difh(!ult  to  make.  Fhashing  over,  in 
his  experience,  was  completely  overcome  in  two-pole  machines.  In  the 
older  four-polo  machines,  where  the  number  of  commutator  segments 
wa.s  small,  there  was  sometimes  trouble. 


A  NEW  ALTERNATING-CURRENT  MOTOR.* 


A  patent  liaa  recently  been  issued  to  C.  A.  I.ohr,  of  Schenectady, 
N.Y.,  for  the  invention  of  an  alternating-current  motor,  in  which 
a  simple  means  is  provided  for  changing  the  speed  of  the  motor 
without  altering  the  number  of  poles  or  using  different  stators  or 
rotors.  The  diagram  indicates  the  electrical  connections  used  for 
changing  the  speed.  The  motor  is  represented  by  A,  and  V>  shows 
the  slator  and  C  the  rotor.  D',  D-  and  D'  are  main  conductors 
connected  with  a  three-phase,  alternating-current  supply,  and  K',  K- 
and  E',  when  in  contact  with  a  double-throw,  triple-pole  switch, 
•Abstracted  from  the  Klrrh-iml  A',  ri.n-  (New  York). 


E.  energise  the  stator.  Three  other  conductors,  F',  F-  and  F', 
through  switch  F,  energise  the  rotor.  Auxiliary  condu'^tors  Ci",  G'-' 
and  G'  have  interposed  therein  a  regulating  resistance,  \\. 

The  .arrangonient  ditTcrs  froni  the  usual  construction,  in  that  both 
parts  of  the  motor  generate  rotary  fields  when  supplied  from  an 
alternating-current  source.  Tlio  speed  of  these  rotary  fields  may 
be  the  saiuc  or  may  ditfer,  if  a  different  numbar  of  poles  are  used 
in  the  stator  and  rotor,  or  if  these  are  connected  eaeli  with  a  source 
of  electricity  having  a  different  periodicity.  Also,  the  direction  of 
rotation  of  the  rotary  fields  in  the  stator  and  rotor  may  bathe  s.amo 
or  different.  Two  other  cases  .also  arc  possible  :  either  to  generate 
a  rotary  field  in  the  stator  and  connect  the  rotor  with  the  variable 
resistance,  It;  or  connect  the  stator  with  the  variable  resistance  I!, 
and  connect  the  rotor  with  the  current  supply. 

Thus  employing  a  different  number  of  poli'S  in  the  rotor  and 
stator,  we  obtain  :  two  asynchronous  speeds  obtainable  under  load 
by  alternately  connecting  only  one  member  with  the  alternating- 
current  line,  and  closing  the  other  member  upon  itself;  tw.i 
asynchronous  and  two  synchronous  speeds  by  alternately  connect- 


ing only  one  member  with  alternating  current  line  and  clojing  the 
other  member  upon  itself,  and  by  simultaneously  connecting  both 
members  with  the  alternating-current  line,  and  changing  the  direc- 
tion of  rotation  in  the  rotary  field  in  one  member;  a  low  synchro- 
nous speed  equal  to  the  difference  of  the  rotary  field  spseds  in  stator 
and  rotor. 


A  BRITISH  METALLIC  FILAMENT  LAMP. 


The 
and  m 


preponderance  of  metallic  filament  electric  lamps  developed 
mufactured  outside  this  country  naturally  adds  interest  to 
the  announcement  of  an  "  alll'.ritish  " 
lamp  which  we  have  now  to  record.  The 
Bryant  Trading  Syndicate,  who  are  well 
known  as  makers  of  carbon  filament  lamps, 
have  been  conducting  experiments  for 
some  time  past  with  a  lamp  \,liicli  Is 
the  invention  of  Mr.  F.  Harrison,  the 
manager  of  the  company,  and  which,  we 
understand,  will  shortly  be  available  for 
c  mmercial  use.  The  process  of  produc- 
ing the  filament  is  at  present  kept  secret, 
but  we  are  informed  that  it  results  in  a 
fine,  smooth  wire  which  can  be  laid 
up  into  the  now  famihar  "  cage  "  common 
to  metal  filament  lamps,  and  made  to  burn 
on  200  210  volt  circuits.  An  interesting 
feature  of  the  lamp  is  the  use  of  small 
springs  at  the  lower  loops  of  the  filament, 
these  springs  keeping  it  taut  in  burning, 
while  also  serving  to  absorb  shocks.  We 
have  seen  a  200  volt  lamp  burning  and  were 
able  to  shake  it  about  freely  without  damag- 
ing the  filament.  The  adjoining  illustra- 
tion shows  the  general  appearance  of  the 
lamp.  The  efficiency  is  stated  as  1  watt 
per  candle.  We  were  shown  through  some 
of  the  new  shops  which  the  company  has 
recently  fitted  up  at  Highbury,  London, 
for  the  manufacture  of  these  lamps,  and 
shall^prjbably  give  further  details  of  these 
Half  full  size.  and  the  lamp  in  question  at  a  later  date. 
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LEGAL  INTELLIGENCE. 


Ernest  Scott  &  Mountain  (Ltd.)  v.  Kent  Collieries  (Ltd.). 

On  Tlun>.l:iy  l;^^l  v» t-f U  Mr.  Miiii  M.i.Ucii/k-,  ..lli.ial  referee,  re- 
sumed the  hearing  of  this  action,  brought  by  plaintiff's  to  recover 
£3,249,  li.ilance  of  account  for  electrical  machinery  anfl  plant  supplied 
to  defendant  company.  There  w.is  a  fuuher  claim  for  about  i^.^iCO 
in  respect  of  a  pump  supplied,  wage;;  paid  on  behalf  of  defei:darits, 
goods  delivered  and  repairs  to  a  pump.  Defendants  declared  that  the 
plant  was  not  in  accordance  with  contract,  owing  to  the  fact  tliat  it 
broke  down,  and  countercluinied  for  t'48,000.  The  jirevious  proceed- 
ings were  reported  in  our  last  issue. 

Mr.  BofsKiELii,  K.C.,  continued  his  cro.ss-e.xaraination  of  Mr. 
Hodgkin,  assistant  managing  director  of  plaintiff  company.  Having 
put  various (piestions  to  the  witness  as  to  'he  results  of  cert.-iin  tests 
and  the  rise  of  temperature,  Mr.  Boustield  submitted  the  resvdts 
of  a  test  Avhich  showed  that,  while  the  engines  were  running 
at  helow  their  full  power,  the  temperature  rose  in  two  hours  to 
60deg.,  and  at  the  end  of  5 J  hours  to  nearly  120  deg.  Did  not 
that  show  (a.sked  coun.sel)  that  it  was  impossible  to  rini  the  motor 
for  more  than  five  or  six  hours  ?  Witness  f.viled  to  agree  on  that 
point,  nor  did  he  think  that  a  temperature  of  120  deg.  would 
be  fatal  to  the  working.  The  pmnps  started  on  .Tul\-  30,  and  «  itness 
claimed  that  that  was  the  date  upon  wliich  defendants  took  over  the 
plant.  The  specifications  said  clearlj'  that  plaintiffs  should  have 
nothing  to  do  with  the  pumps  after  they  were  in  the  shaft  without  any 
previous  tests  as  to  etticieney,  temperature,  &c. 

Re-examined  by  Mr.  Russell,  K.C  ,  Witness  said  he  believed  a 
120 deg.  rise  in  temperature  was  f|uite  good  practice  for  enclosed 
motors  which  were  generally  insulated  w  ith  cotton  :  The  motor  in 
ipiestion,  which  was  of  this  type,  was  insulated  with  asbestos.  When 
one  of  the  pumps  was  returned  to  plaintiffs  it  \vas  found  to  be  in  a  very 
bad  condition.  Its  etfieiencj-  had  been  reduced  from  75  to  25  per  cent. 
This  loss  of  efficiency,  of  course,  would  mean  that  the  machinery  \vould 
have  had  to  sustain  an  unduly  heavy  load  if  the  quantity  of  water 
rai.sed  per  minute  were  sustained.  He  should  think  that  the  increased 
output  required  by  the  motor  would  amount  to  about  one-third.  He 
produced  portions  of  the  pump,  and  pointed  out  the  damage  done  to 
the  guide  blades,  &c. ,  which  he  said  could  only  have  been  caused  by 
the  use  of  considerable  force. 

Mr.  Wm.  Chas.  MoiNTAix,  managing  director  of  plaintiff  company, 
said  he  was  quite  satisfied  that  the  plant  liis  firm  supplied  was  capable 
of  doing  the  work  specified,  if  the  condition  of  defendants'  po«  er  bouse 
*c. ,  had  not  been  adverse  to  the  workirg  of  the  machinery.  He 
])ointed  out  to  defendants  the  necessity  of  having  another  Dump. 
On  Sept.  12  he  received  a  communication  from  his  firm's  representative 
in  charge  of  the  work  with  regard  to  the  pumping,  and  he  again  im- 
pressed upon  defendants  the  necessity  of  lowering  another  pump  in- 
to the  shaft.  It  was  absolutely  necessary,  in  work  of  such  a  character, 
that  there  should  be  a  relief  pump,  because  such  machinery  doing  that 
class  of  work  required  overhauling  and  careful  attention.  Care  had 
to  be  taken  to  see  that  the  electrical  part  of  the  motor  was  not  undulv 
heating  from  any  mechanical  cause,  and  that  the  bearings  in  the 
motor,  which  were  of  the  ball  type,  were  in  order  so  as  to  prevent  any 
damage  to  the  ball  races.  Constant  examination  of  the  machinery 
was  necessary  to  prevent  the  oil  from  the  bearings  being  flung  by 
force  into  the  windings  of  the  motor.  The  machinery  should  be  ex- 
ainined  every  shift,  that  was  not  more  than  every  12  hours.  There 
was  a  clau.se  in  the  Mines  Regulations  Act  which  stated  that  all 
machinery  in  the  mines  .should  be  examined  every  24  hours.  He  pre- 
pared and  sent  to  defend.^nts  a  li.st  of  in.structions  for  the  runninjj  of 
the  machinery.  The  instructions  were  absolutely  neces.sary,  and  it 
wa.s  quite  impossible  to  carry  them  out  with  one  pump.  Eventually 
it  was  agreed  that  another  pump  should  be  laid  in  the  shaft  to  work 
in  series  with  the  set  already  there. 

Cro.is-examined  by  Mr.  Hutchinson,  Witness.said  that  in  contracting 
for  an  electric  motor  one  had  to  consider  the  <luty  the  motor  was  rc- 
(luired  to  <lo.  If  it  was  to  be  run  continuously,  say  a  week  at  a  stretch, 
tne  motor  had  to  V>e  of  certain  dimensions  capable  of  sustaining  that 
long  duty.  If,  however,  the  machine  was  to  be  run  for  .short  perio<ls, 
say  up  to  six  or  eiglit  hours,  it  did  not  require  to  be  .so  large,  and  if, 
as  was  fre(|uejitly  the  case,  the  niotor  wa.s  required  for  driving  an  in- 
termittcnl  jiiece  of  machinery,  it  might  only  be  required  to  give  its 
full  power  for  half  an  hour  at  a  time.  Therefore,  the  bidil  statement 
that  a  300  li.ii.I'.  moloi'  meant  a  .-standard  article  of  that  power  was 
incorrect.     A  motor  varieil  according  tci  thoibily  it  had  to  |Krform. 

In  answer  to  the  Official  Referee,  \\itncss  said  it  was  the  practice 
to  supply  motors  slightly  larger  than  I  ho  power  rctpiired,  and  that  was 
done  in  the  ea.to  of  tiie  nuitor  in  queslioii. 

Mr.  Hrn  iiiNsoN  :  Is  it  the  practice  to  »|)ecify  when  supplying  elec- 
tric motors  the  duly  they  will  |H'rform  aiul  also  the  overload,  oi  addi- 
tional duty,  they  are  capable  of  doing  foi  a  certain  pciod  V 

\yitnes8  :  Only  when  you  have  no  specification.  Vou  do  so  i]i  the 
ordinary  trade  way  without  knowing  tlie  work  the  machine  is  required 
to  do. 

Mr.  IIiTrniNsiiN  :  For  instance,  in  the  case  of  electric  pumping 
jiliinl.  If  the  motor  was  specified  nt  300  ii. ll.r.  and  and  an  all  ovor 
load  of  25  per  cent,  for  halt  an  hour,  hIiouIiI  I  be  right  in  expe<>ling  to 
get  n  motor  which  would  turn  out  375  ii.r.  during  that  half  hour?— If 
you  Hp<>ciHcd  it,  yes. 

Do  you  suggest  the  s|iGnificalinii  in  lliis  coiilracl  iloct  not  deal  willi 
overload?— Only  as  regards  gciiurulion.     Ho  did  not  agree  that  tbore 
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was  nothing  in  the  drawino-s  he  had  prepared  to  show  that  two  pumps 
would  be  necessary  in  the  shaft.  He  certainly  did  not  tell  defendants 
that  if  another  pump  were  laid  dow  n  another  compensating  arrange- 
ment would  be  necessary  bet^iusc-  he  thought  it  was  quite  <ibvious. 
Will]  regard  to  the  testing,  it  was  the  duty  of  <lefcndants  to  fix  a  date 
and  c.all  upon  plaintiffs  to  make  a  test  of  the  pl.ant  liefnre  tlieii'  expert. 
Such  a  test  was  arranged,  but  it  was  never  lielil  ;  if  it  had  been  litiga- 
tion would  have  been  avoided.  Defendants  took  over  the  plant  before 
it  had  been  properly  tested.  There  was  no  proper  repair  shop  to  do 
electrical  repairs.  Winding  and  re  winding  of  the  motor  coils  were 
incidental  repairs.  It  was  not  the  duty  of  the  contractor  to  go  down 
and  examine  the  strata  through  w  hich  the  shaft  passed,  and  usually 
he  took  the  opinion  of  the  purchaser  upon  the  matter.  The  class  of 
pump  selected  was  generally  delermiTu-d  after  a  close  inspection  of  the 
material  through  which  the  pump  w.as  to  work.  The  defendants 
decided  for  themselves  as  to  the  kind  of  pumps  to  be  used  in  the  con- 
tract, and  in  witness's  oiiinion  the  centrifugal  electric  pump  was  en- 
tirely unsuitable.  With  regard  to  the  moisture  in  the  coils  causing  the 
breakdown  in  August,  1906, witne.ss  .said  hewarned  his  representative  in 
charge  of  the  plant  of  possible  dampness  in  the  coils,  but  defendants' 
directors  were  so  impatient  to  get  the  plant  started  that  witness  even- 
tually allowed  the  machinery  to  be  started  up  before  current  had  first 
been  put  through  the  coils  to  dry  them.  He  did  not  think  any  of  them 
realised  that  there  was  so  much  dampness  in  the  machines.  He  ad-  .M 
mitted  that  if  the  coils  of  a  machine  were  wound  with  damp  insulating  'fl 
cotton  it  would  be  a  great  deal  more  difficult  to  get  rid  of  than  damp-  " 
ness  in  the  outside  circuits  caused  by  atmospheric  conditions.  He 
denied  the  suggestion  that  the  whole  cause  of  the  lireakdown  was  the 
fact  that  the  coils  of  the  machine  had  been  wound  with  damp  cotton. 
Before  the  motor  left  plaintiffs'  works  every  coil  was  tested  with  10,000 
volts  alternating  current.  If  a  wire  insul.ated  with  varnished  cotton 
were  exposed  to  atmospheric  dampness  it  would  be  possible  for  the 
enclosed  wire  to  show  some  signs  of  it.  He  denied  that  if  verdigris 
were  found  on  the  surface  of  such  enclosed  wire  it  was  proof  that  the 
wire  had  been  insulated  in  the  first  place  with  damp  cotton.  He  con- 
sidered that  electric  sinking  pumps  were  more  efficient  than  steam  | 
pumps,  but  they  require  more  looking  after.  Asked  by  Counsel  if  it 
were  not  an  ordinary  thing  to  impregnate  the  windings  of  a  motor  with 
something  which  would  prevent  the  absorption  of  damp,  Witness  re- 
plied that  it  was  not  done  in  the  case  of  machines  ("f  the  large  size  as 
the  motor  in  question,  but  only  with  smaller  machines.  He  was  one 
of  those  who  introduced  the  impregnation  process. 

In  reexamination.  Witness  .said  the  verdigris  found  upon  the  wires 
of  the  motor  w  hich  w  ere  enclosed  in  varnished  cotton  might  have  been 
caused  by  the  action  of  the  damp  of  the  varnish  upon  the  wire. 
Varnished  cotton  insulation  was  not  absolutely  impervious  to  damp. 

Mr.  .John  Mori.kv,  foreman  engineer  to  plaintilTs,  gave  corroborative 
evidence. 

The  hearing  was  again  adjourned. 

Islington  (London)  Borough  Council  v.  London  Bead  Car  Co. 
and  Hill. 

L.ast  week,  at  the  Clerkenwell  County  Court,  plaintiffs  sought  to 
recover  £30.  Ss.,  tlamage  caused  by  the  alleged  negligence  of  one  of 
defendants'  drivers  (defendant  Hull)  to  an  arc  lamp  colunui  and  lamp. 

Mr.  A.  M.  Bramai.l  ,  for  the  Council,  .s.aid  that  on  May  31  last  one 
of  defendants'  motor  buses  w:is  proceeding  through  Highbury- 
grove  when  it  skidded,  and  in  slewing  round  the  rear  (lart  collide<l 
with  an  electric  light  standard  on  the  footway.  Not  oidy  were  the 
column  and  lamp  broken,  but  the  cable  was  fractured.  The  Council 
alleged,  alternatively  to  the  charge  of  negligence,  that  the  motor  omni- 
bus w;is  a  nuisance  to  the  highway. 

Evidence  in  support  of  plaintiffs'  case  was  given  by  Mr.  J.  Har- 
greaves,  mains  engineer,  and  by  Mr.  .1,  P.  Barber,  borough  engineer 
and  surveyor. 

For  the  defence,  the  driver,  Geor<:b  Hi'LT.,  said  that  at  the  time  of 
the  accident  his  speed  was  about  7  miles  an  hour.  The  ro.id  was 
not  sanded,  and  its  grea-sy  condition  caused  the  bus  to  skid.  Within 
two  seconds,  and  without  any  warning  whatever,  he  was  against  the 
standartl. 

Mr.  Hon:  Dikk,  .as.sistant  engineer  to  defendant  company,  said  the 
'bus  was  fitted  with  notched  tvres  .and  the  best  improvements  known. 
They  had  tried  live  difl'crcnt  devices  I o  prevent  skidding.  The  com- 
pany had  230  Union  .lacks  on  the  iiuid,  and  in  six  months  llio  number 
of  passengers  carried  was  40,000.000. 

Mr.  DiiAKK,  for  defendant  con\pany,  urged  tluil  the  loss  of  the  stan- 
dai<l  was  due  to  the  Council  nol  having  properly  -andcd  the  road.  If 
the  miitor  "biises  were  a  nuisance,  as  .alleged,  then  the  company  coidfl 
bein<licti'd  for  putting  a  iniisanco  on  (he  streets. 

Mr.  liKAMAi.i,  asked  (ho  jury  to  say  that  a  ma<-liine  that  would  win  j 
round  like  a  top  was  a  dangerous  one  l.i  put  upon  the  highway.  The  j 
ca.so  wa.s  of  considerable  im|>(>rtanci', 

.Iu<lge  Kocm;  said  thai  the  duly  nf  a  borough  I'ouncil  was  In  keep  thai 
highway  in  such  a  slate  as  w;is  reasonably  safe  for  ordinary  use. 
There  wjis  no  duly  iipcui  the  Council  to  sand  toads,  especially  for 
motor  traffic,  and  if  dangerous  m,'u'hines  were  put  uiHin  llu-  highway 
no  duty  was  cast  upon  the  Council  to  minimise  thai  danger  b\  t4iking 
extraordinary  step."  with  regard  l<>  the  roads.  In  submillinga  num- 
ber of  questions  to  the  jury,  his  Honour  remarked  lluil  there  was  no 
evideiu'o  of  negligence  against  the  iliiver. 

The  jury  fouml  thai  tlic  use  of  ihe  motor  <uiinilius  was  ilangcrous 
to  the  pid)lic  using  the  highway  and  n  nuisance.  They  also  found 
that  the  damage  was  not  rau.sisl  by  any  defect  in  Ihe  mad.  .Tudgment 
wasoiit4!rcd  against  the  roni|miiy  for  the  full  aniounl  claimed. 
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MUNICIPAL,  FOREIGN  &  GENERAL  NOTES. 


APPOINTMENTS  VACANT  AND  FILLED. 

.Vii  improver  is  waiilod  to  act  as  switcliboard  altcinlaiil  with  a 
view  to  bocoiuin^i  a  shitt  engineer  at  Coventry  Corporation  cloctri- 
oity  works.  Applications  to  the  manager,  Mr.  Joseph  luckeU.  See 
advertisement. 

Watford  Council  require  a  chief  electrical  engineer.  Uommeneing 
salary  X250,  rising  by  biennial  increments  of  £i'>  to  l.'IOO  per 
annum.     .Applications  by  '25th  inst. 

A  telegraph  inspector  is  wanteil  for  service  on  the  Federated 
Malay  Stites  llailways,  age  not  to  exceed  lit)  and  preferably  un- 
ni'irried.  Candidates  nnist  have  been  employed  on  an  Knglish 
railwaj'  and  be  competent  to  take  charge  cf  the  erection  and  main- 
tenance of  telegraph  and  telephone  lines,  single-needle  and  Morse 
telegraph  instruments,  electric  lilock  signalling  initrinnents,  elec- 
tric signal  repeaters  and  electric  train  tablet  apparatus.  Salary 
£:!00,  rising  by  annual  increments  of  jOIO  to  i.':550  per  annum. 
Second  class  passage  out  and  home.  Applications  to  the  Crown 
Agents  for  the  Colonies,  Whitehall-gardens,  S.W.,  by  21st  inst. 

Applications  are  invited  for  the  chair  of  Civil  Engineering  at  the 
I'niversity  of  Liverpool,  which  has  recently  been  estabhshed  in  the 
Faculty  of  Engineering.  Particulars  from  the  Registrar,  to  whom 
applications,  with  12  copies  of  testimonials  and  references,  should 
be  sent  before  Mav  I-"'. 

Shorcditch  (London)  Lighting  Committee  require  a  mechanical 
engineer  to  take  charge  of  destructor  and  steam  plant  at  their 
electricity  works.  Applications  to  the  liorough  Electrical  Engineer 
by  April  18. 


Mr.  H.  G.  Thompson,  of  Swansea,  has  been  appointed  electrical 
engmeer  at  Neath  at  .t200  per  annum. 

Mr.  .f.  A.  Sykes,  of  the  Heston  and  Isleworth  electricity  works, 
has  been  appointed  chief  electrician  at  the  Parkhead  works  of 
Messrs.  W.  Beardmore  &  Co. 

Mr.  Chas.  Lill,  of  East  Ham,  has  been  appointed  sales  engineer 
at  a  commencing  salary  of  ifil20,  rising  by  annual  increments  of  flO 
to  £■!;■)()  per  annum. 

Mr.  Chas.  Burgess,  of  Kirkcaldy,  has  been  appointed  (out  ot  llii 
applicants)  tramway  traflic  manager  at  Wigan,  at  £200  per  annum. 

Mr.  A.  II.  Whipple,  M.A.,  P.. So.,  director  and  secretary  of  edu- 
cation at  Walsall,  has  been  appointed  director  ot  Blackburn  Tech- 
nical School  at  £500,  rising  to  £600  per  annum. 


Alleged  Failure  to  Maintain  Pressure  of  Electricity  Supply. 

-  Xt  the  North  London  Police  Court  on  Jlonday,  Islington  Borough 
Council  appeared  by  their  solicitor  (Mr.  A.  M.  Bramall),  to  answer 
111  summonses,  taken  out  by  IMr.  A.  W.  Eoreham,  on  behalf  ot  the 
Consolidated  Supply  Co.,  for  failing  to  supply  tj  the  company's 
works  electrical  energy  at  the  declared  constant  pressure  of  200 
volts,  contrary  to  statute  and  to  Board  of  Trade  Itegulations. 

There  w.as  no  one  ine.-^c-rLt  for  tlie  com|i;iiiy,  lint  Mr.  Bramall  pointeil 
out  that  the  Council  had  a  summon.s  against  the  c'oni[iaMy  for  i25.  lis., 
Imlance  of  ;iccouiit  for  elec-trieity  supplied.  He  had  received  letters 
suggesting  that  if  the  Council  gave  up  their  claim  the  company  would 
withdr.aw  their  summonses.  .Such  a  suggestion  could  not  be  acted 
upon.  That  morning  he  had  received  a  letter  from  the  company  which 
intimated  that  in  conse<|ueuce  of  proceedings  in  the  Hijfh  Court  with 
reference  to  the  future  of  the  conijiany,  the  C^ouncil's  claim  would  not 
he  contested  or  evidence  oM'ered  on  the  other  summonses. 

Mr.  Fordliam  dismis.sed  the  sunnnonses  against  the  Council  with 
£5.  5s.  costs,  and  made  an  order  on  the  eomp.any  to  pay  the  Council's 
claim  of  £26.  lis.,  with  6s.  costs. 

Australasia. -Mr.  Benjamin  Deakin,  manager  in  Australia  of 
the  Electric  Supply  Co.  of  \'ictovia,  has  been  appointed  by  the 
Governor  of  Victoria,  with  two  others,  to  inquire  into  the  manage- 
ment, working  and  maintenance  of  the  St.  Kilda  and  Brighton 
electric  street  railway. 

Melbourne  City  Uonneil  have  recently  installed  two  700  kw. 
Westinghouse-Parsons  steam  turbo-alternator  sets,  with  exciters 
and  condensing  plant,  for  supplying  current  in  the  suburban  dis- 
tricts. Single-phase  current  is  transmitted  at  4,000  1.400  volts 
50  cycles  to  transformer  sub  stations,  where  the  current  is  trans- 
formed down  for  distribution.  The  condensing  plant  was  supplied 
by  Jfessrs.  W.  H.  Allen,  Son  &  Co. 

Jfr.  .Justice  Cussen  recently  granted  an  order  authorising  the 
Leongalha  Bntter  Factory  Co.  to  supply  electrical  energy  for  light- 
ing the  town  of  Leongatha. 

The  committee  appointed  to  inquire  into  the  use  of  electricity  in 
mines  in  New  South  Wales  have  issued  their  final  report,  which 
states  that  25  collieries  in  the  State  have  low-pressure  electrical 
plant,  seven  medium  pressure  and  one  high  pressure. 

The  committee  report  th.at  there  should  be  little,  if  any,  danger  in 
the  use  of  a  well-designed  electrical  [ilant,  if  good  material  be  used 


and  the  iilaiitbe  in  charge  of  a  capable  man,  oven  though  high-voltago 
current  lie  employed.  Cases  have  been  known  whei'e  fine  coal  dust  has 
seillcd  oil  iiioaudcsceiit  lamps  and  liecome  red  hot.  Coal  is  holed 
much  luoiu  i|iiickly  by  macliiiics  than  by  hand,  and,  thci'efuiu,a  larger 
(|uantity  of  gas  is  likely  to  be  liberated  in  a  given  tiiiio,  anil  the  air 
should  be  tested  for  gas  duriiiy;  tlic  progress  of  the  holing.  Mine  elec- 
(licians  should  be  lequired  to  pass  an  examination  lus  to  compotoncy. 
There  are  mines  in  which  the  conditions  with  rcuiird  to  fire  damp  aro 
Mich  that  a  ipi.ilified  manager  would  hesitate  to  iiitioducu  electricity 
at  the  working  face,  and  iu  any  case  sullicieiit  notice  should  be  -jiveii 
to  the  district  inspector  to  enable  him  to  take  steps  to  prevent  the 
erection  of  electrical  iilaiit  where  he  is  of  opinion  that  the  use  of  such 
|ilant  would  be  dangerous.  To  forbid  the  use  of  a  power  the  dangers 
of  which  can  be  almost  eliminated  by  conformity  to  rules  would  de- 
prive the  individual  of  means  of  lessening  the  more  arduous  portion  of 
liis  work.  The  commilteo  b.-ive  drawn  up  rules  wliieb  they  think  will 
mcofc  the  rciiuircments  of  the  industry. 

.Sy<lney  City  Couneil  li.-ne  cut  rusted  the  work  of  overhauling  the 
electricity  generating  |>laiit  to  Messrs.  Dick,  Kerr  &  Co. 

The  "Australian  Mining  Standard  '  says  the  prospectus  has  been 
issued  of  the  Klectric  Light  &  Power  Supply  Corpn.,  Balmain  (N.S.W.) 
with  a  nominal  capital  of  £100,000.  Mr.  A.  J.  Arnot,  manager  iu  .-Vus- 
tralia  for  Messrs.  Babcock  &  Wilcox,  is  one  of  the  provisional  directors 
of  the  new  eoin|(aiiy. 

Men/.ics  (W.A. )  Municipality  is  contemplating  the  adoption  of  elec- 
tric lighting. 

Mes.srs.  Noyes  Bros,  have  completed  the  new  electric  power  plant 
for  the  New  Moon  Gold  Mining  Co. ,  Bendigo  (Victoria).  The  plant 
includes  a  Westingbouse-Belli.ss  150  kw.  d.c.  generating  set  .and  motors 
for  driving,  crushing  and  haulage  plant,  kc  ;  but  the  most  interest- 
ing feature  of  the  new  jilant  is  the  double-drum  reversible  winding 
gear  built  by  Harkncss  &  Co.  of  Bendigo.  This  is  driven  by  two 
\\'estiiigliouse  motors  worked  on  the  series  parallel  system. 

The  report  of  the  Launceston  (Tasmania)  city  electrical  engineer 
(Mr.  R.  .1.  Strike)  for  1907  states  that  the  total  capital  expenditure  is 
£164,497,  an  increase  of  £3,354.  P.evenue  was  ■  £16,287  (against 
£14,935)  of  which  £2,435  was  from  street  lighting,  (iross  profit  is 
£8.771  (increa.se  £375),  and  after  pavment  of  interest,  sinking  fund, 
&(■.,  the  net  profit  is  £1,557.  The"  units  generated  were  1,722,380. 
Tlie  nnximuiu  load  was  680  kw.  lincrease  86  kw).  There  are  3,175 
[irivate  consumers. 

Boston.— The  Council  have  asked  the  Board  ot  Trade  to  revoke 
the  electric  lighting  order  (1898)  ot  the  National  Provincial  Electri- 
city Corpn. 

Brighton.— At  the  next  meeting  of  the  Council  theLighting  com- 
mittee will  recommend  that  a  revised  scale  of  charges  be  introduced 
for  electricity  for  lighting  and  power. 

The  electrical  engineer  and  manager  (Mr.  .John  Christie)  states  that 
some  revision  of  the  present  tariff  has  become  necessary,  owing  to  tho 
efleet  of  the  increased  price  of  coal  on  the  cost  of  i>roduction.  The 
suggested  new  rates  are  estimated  to  produce  the  requisite  addi- 
tion to  the  revenue,  but  will  not  oiierate  harshly  on  the  con- 
sumer, who  is  now  able  to  use  electricity  more  economically  and 
to  better  advantage  by  employing  the  liigh  etiicieney  lamps  ob- 
tainable, while  the  revision  «ill  have  the  eli'ect  ot  making  the 
(piarterly  bills  more  equal.  Tho  proposed  tarifl'  is  as  follows  :  For 
hotels,  clubs,  public-houses,  churches  and  places  of  worshi[),  3d.  per 
iniit  for  lighting  ;  shops,  private  houses  and  other  premises,  Id.  ;  arc 
lamps  arranged  on  independent  circuits  and  wired  through  a  separate 
meter  direct  to  the  Corporation  termiiuvl  boxes,  3d.  ;  for  supply  by 
prepayment  meter,  Jd.  per  unit,  in  lieu  of  meter  rental,  in  addition  to 
above  rates.  Consumers  taking  more  than  20,000  units  per  annum  for 
lighting  may  be  supplied  on  speci.al  terms  by  arrangement,  .as  follows  : 
Hotels,  clubs,  public-houses  and  piers,  up  to  10,000  units  per  annum 
4d.,  each  .additional  unit  up  to  20,000  3d.,  each  additional  unit  m  ex- 
cess of  20,000  up  to  40,000  2d.,  each  additional  unit  above  40,000  Id. 
Other  premises  will  he  supplied  at  4d.  per  unit  up  tp  20,000  iiiuls  per 
annum,  3d.  e.ieli  .additional  unit  up  to  30,000,  and  2\d.  a  unit  in 
exce-ss  of  30,000  units.  For  power  and  heating,  l.\d.  jier  unit, 
or  (with  seiiarate  meters)  Id.  yiev  unit  between  5:30  and  8  p.m. 
On  the  maxiiuiim  demand  system  the  charge  will  be  6d.  per  unit  for 
the  first  hour's  average  daily  use  of  the  maximum  demand  and  2d.  per 
unit  for  all  consumption  in  excess.  Outside  the  county  borough  cur- 
rent will  be  supplied  at  4id.  per  unit  for  lighting  and  2d.  for  power 
and  heating.  For  street  lighting  it  is  recommended  that  the  charge 
be  increased  from  an  average  of  l'565d.  |)erunit  to  a  flat  rate  of  I'^od. 
.Mr.  Cluistie  also  recommends  that  16  c.p.  tantalum  lamps  be  installed 
on  the  1,548  i)Osts  which  at  present  have  two  8  e.]..  carbon  filament 
lamps.  The  extra  cost  of  tantalum  lamps  will  amount  ai)proximately 
to  1606.  A  2x16  c.p.  tantalum  post  under  revised  tariff  will  coit 
£3.  Is.  4d.  per  annum. 

Burnley.— .V  reduced  scale  of  charges  for  electrical  energy  for 
power  and  heating  has  been  adopted  by  the  electricity  department. 

Burslem.— At  the  meeting  of  the  Council  last  week  it  was  re- 
ported for  the  year  ended  Dec.  :tl  that  the  revenue  ot  the  electricity 
department  was  £3,261.  2s.,  including  £2,858.  93.  lid.  from  sale  oE 
current,  £300  from  public  lighting  and  £42.  12s.  Id.  meter  rente. 

Expeu.ses  were  £1,223.  8s.  4d. ,  leaviii.,'  a  gross  profit  of  £2,037. 13s  8d. 
Interest  required  £1,002. 5s.  4d.,  and  sinking  fund  £800.  3s.  3d.,  leaving 
a  net  profit  cf  £235.  5s.  Id.,  compared  with  a  loss  of  £658.  Ls.  lid  in 
1906.  The  tola!  capital  outlav,  including  C5,917.  19s.  8d.  cxpoi  dcU 
during  1907  is  £32,396.  14s. 
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Carlisle. — An  unopposed  inquiry  was  held  last  week  into  the 
Council's  application  for  a  loan  of  £5,000  for  mains,  services,  &c. 

Chichester.  The  local  electric  1  sht  company  have  selected  a 
site  for  the  generating  station  at  Stnckbridgc,  and  the  work  of 
erecting  the  station  -nill  be  commenced  forthwith. 

Crystal  Palace  Engineering  School.— The  "Wilson  rremium" 
for  the  best  Paper  read  before  the  Crystal  Palace  Kogineering  Society 
during  the  present  session  has  been  awarded  bythe  Council  to  A.  N. 
Lueey  for  his  Paper  on  "  Macadam  Roads."  The  "  Premium  "  was 
presented  to  Mr.  I-ucey  by  Sir  George  Livesey  on  the  occasion  of 
the  lOfiih  distribution  of  certificates  of  the  above  school  on  Tuesday. 

Dundee  — The  Free  Library  committee  are  to  take  electric  cur- 
rent for  lighting  the  picture  galleries  from  the  Corporation  mains. 

Electrical  Standardising,  Testing  and  Training  Institution.— 
As  a  result  of  the  recent  scholarship  examination  the  governors  of 
Faraday  House  have  awarded  an  exhibition  of  '20  guineas  per 
annum,  tenable  for  three  years,  to  Cyril  Liuncelot  Underwood,  of 
the  Grammar  School,  Bedford. 

Electric  Power  in  Steel  Works. — Messrs.  Marples,  Leach  &  Co 
have  obtained  the  order  for  supply,  delivery  and  erection  of  a  high- 
tension  two  phase  alternating-current  induction  motor  for  driving 
two  10  in.  and  one  8  in.  mills  at  the  works  of  Messrs,  Simuel  Osborn 
&  Co.,  Sheffield. 

Tl)is  motor  is  being  wound  for  the  high  pressure  di.^tributiug  m.ains 
of  Shertield  Corporation  electric  supply  department  at  2, COO  volts  two- 
pi  lase  50  cycles.  The  motor  is  normallj' rated  at  350  E.ii.r.,  but  is 
<'ap.able  of  sustaining  considerable  o\'erloads  for  short  periods  without 
injury.  It  is  being  provided  with  wound  rotor,  brush  lifting  and 
short-circuiting  device,  by  means  of  which  the  wear  and  tear  on  the 
brushes  and  slip  rings  is  reduced  to' a  minimum.  In  order  to  en.ible 
1  he  fly  «  heels  to  take  their  proper  share  of  the  work,  the  rotor  is  being 
pro\  ided  with  a  bank  of  resistances  which  rotate  with  the  machine, 
allowing  a  considerable  percentage  of  slip  when  the  load  exceeds  the 
normal.  This  motor  is  (it  is  stated)  the  largest  motor  yet  placed  upon 
these  mains,  and  it  is  anticipated  that  great  economy  will  result  in  the 
working  of  tlie  null. 

Electricity  in  Co  operative  Stores.— The  Great  Harwood  Co- 
operative Society  are  erecting  new  central  premises,  and  propose  to 
put  down  independent  electric  lighting  and  power  plant. 

Electricity  in  Mining. — The  Seghill  Colliery  Co.  propose  to  put 
down  generating  plant  for  supplying  current  for  power  and  lighting 
at  the  colliery,  and  for  the  lighting  the  roads  in  the  district. 

The  first  sod  of  the  New  Winning  I'^ast  Pit,  Lumley  Colliery, 
near  Chester-le-street,  was  cut  on  9th  inst.  The  pit  is  owned  by  the 
Lambton  Collieries  Co.,  and  it  is  claimed  by  the  agent  (Mr.  Kirkup) 
to  be  the  only  great  coal  mine  in  the  world  which  will  be  worked 
entirely  by  electricity.  The  winding,  pumping,  hauling,  screening, 
coal  cutting  and  lighting  are  to  be  done  electrically. 

Erith.  — Mr.  P.  Thompson,  mains  superintendent  in  the  Electri- 
city department,  has  resigned.  Negotiations  are  proceeding  with 
regard  to  the  proposed  increased  supply  of  electrical  energy  to 
Callenders'  Cable  &  Construction  Co.,  and  also  the  proposed  supply 
to  the  works  of  Vickers,  Sons  &  Maxim. 

Exhibition  .\n  International  Exhibition  will  be  held  at  Brussels 
from  April  to  November,  1910.  M.  Francis  Wiener,  .■!4,  Rue  des 
Douze  .■\pntrcs,  Brussels,  is  Secretary.  There  will  be  science,  art, 
industry,  commerce  and  colonial  sections,  and  special  groups  dealing 
with  electricity,  metallurgy,  mechanics,  mechanical  traction,  mines, 
&e. 

Quisborough. — Mr.  Cecil  Lugard  is  to  submit  a  report,  with  esti- 
mates of  coat,  on  eleetriciby  supply. 

Hammersmith  (London). — The  Electricity  and  Lighting  com 
niittee  propose  to  convert  the  system  of  lighting  in  66  streets  along 
which  low  tension  mains  arc  laid   by  substituting  a  44  c.p.  electric 
lamp  for  a  :!0  c  p.  gas  lamp.     The  charge  for  electricity  will   bo  the 
same  as  for  the  present  gas  supply  (i';i.  Is.  per  lamp  per  annum). 

Hanwell.  The  Metropolitan  Electric  Supply  Co  have  offered  t) 
take  over  the  Council's  provisional  lilectric  flighting  Order,  lOOt. 

Incorporated  Municipal  Electrical  Association. —The  RUh 
annual  convention  will  be  held  at  Nottingham  from  Juno  ISO  to 
.luly  ;i. 

Infirmary  Lighting.— Edmonton  Guardians  have  decided  to 
engage  Messrs.  May  A:  1 1  awes  to  report  on  the  electric  lighting  at 
their  new  infirmary. 

Lectures. — An  instructive  lecture  was  given  on  Saturday  evening 
by  Mr.  Alfred  W.  Bennis,  M.l.Mech.E.,  A.I.E.E,  before  the 
members  of  the  -National  Engineers'  Association  (liolton  I'raneh), 
on  "  Improvements  in  Modern  Mechanical  Stoking."  Mr.  David 
Catterall,  president  of  the  Association,  occuiiicd  the  chair. 

Till' led  uier  giivc  ii  short  description  (if  I  fir  iiu'tliiid  of  working  of 
each  of  tliL'  types  of  mechanical  stokers  invented  mid  put  on  the  market 
Hincr  the  liino  of  .Tnmc.s  Watt,  the  probnblo  inventor  of  the  tir.»t 
niacliine  for  liriiiif.  The  stokers  invented  bad  licrn  of  various  types, 
full,  nikiiig,  chain  grnle  anil  sprinkler,  tlir  Ihst  stoker  of  tlio  lulter 
ty|ie  liavini;  been  put.  ii|)oii  the  iiiiirket  in  1870.  On  the  liliu-k  siiioko 
ijiiiHtioii  lliulociiii'mleinoii?<(iiiti'(l  that  black  smoke  eotilcl  bciibviateil 


if  only  a  high  enough  temperature  were  maintained  in  the  furnaces. 
Fisiures  were  oHercd  for  consiueratiou  as  to  the  percent.age  of  CO2  that 
it  was  desirable  to  lind  in  the  flue  gases  as  a  testimony  of  efficient  com- 
linstinn.  Mr.  Bennis  insisti-d  on  t.be;id\  isability  nf  b:i\'iiig  tests  tnkon 
pcrioilic^illy  of  thei|n:ility  I'f  I'oal  used  on  boilers.  (,'o,il  niPicliant^  were 
sometimes  tempted  lu  lower  the  i|U.ality  of  the  fuel  supplied  In  their 
customers,  but  if  tests  were  taken  regularly  by  means  of  a  standard 
calorimeter,  such  as  the  "Darling,"  any  alteration  in  the  heat  value 
of  the  fuel  sujiplied  would  be  detected.  By  means  of  such  an  ajiparatus 
the  number  of  British  thermal  units,  together  wilh  the  amount  of 
ash  and  clinker  contained  in  any  given  coal,  could  be  precisely  ascer- 
tained, and  the  behaviour  of  tl'e  fuel  under  high  temperature  con- 
ditions observed.  Some  interesting  experiments  bearing  on  the  sub- 
ject wore  carried  out  by  one  of  Messrs.  Bennis's  chemists.  The 
"Bennis"  patent  gold  medal  machine  stoker  and  self-cleaning  com- 
pressed air  furnace  was  described,  and  figures  obtained  from  actual 
operations  were  ipioted  to  prove  the  high  thermal  efficiencies  given  by 
the  stoker  in  the  boiler  houses  of  Sheffield  Corporation  electricity 
works,  Coventry,  where  the  thermal  eflipiences  are  exceptionally  high. 
Dealing  with  the  objections  to  mechanical  stokers  on  the  ground  of 
upkeep  costs,  the  lecturer  stated  that  that  cost  depended,  to  a  large 
extent,  on  the  way  in  which  the  machines  were  looked  .after  by  the 
firemen.  He  cited  instances  where  the  co.st  of  upkeep  did  not  exceed 
il  per  machine  per  annum. 

At  the  conclusion  of  the  lecture  a  discussion  ensued,  v,'hcn  .some  in- 
teresting facts  bearing  on  machine  firing  were  disclosetl  by  the  fireman 
of  a  well-known  Northern  firm,  who  were  summoned  on  a  charge  of 
having  caused  a  nuisance  by  the  emission  of  black  smoke.  In  the  in- 
terval aflforded  Ijy  an  adjournment  this  firm  had  arranged  with  Messrs. 
Kennis  to  install  one  of  their  stokers  and  compressed  air  furnaces  on 
an  undertaking  to  prevent  the  issue  of  black  smoke.  The  magistrates, 
on  being  informed  of  the  steps  taken  by  the  mill-owners  to  abolish  the 
smoke,  and  the  outlay  undertaken  ^lith  that  object  in  view,  dismissed 
the  summons.  Prior  to  the  fitting  of  the  stoker  the  mills  were  using 
36  tons  of  coal  per  week  on  two  boilers,  but  after  its  erection  the  firm 
were  able  to  dispen.se  with  the  services  of  the  second  boiler.  The  same 
quality  of  coal  was  used  in  both  cases.  After  questions  had  been  an- 
swered a  vote  of  thanks  to  Mr.  Bennis  was  ca'-ried  unanimously. 

The  first  of  a  series  of  lectures  to  the  employes  of  the  General 
Electric  Co.,   Manchester,  was   given   on  the   9th   inst.  by   Mr. 
A.  Angold  on  "  Arc  Lamps." 

The  lecturer  introduced  his  subject  with  an  elementary  explanation 
of  the  principles  of  the  electric  arc,  and  gave  demonstrations  of  the 
different  chemical  and  lighting  effects  .secured  by  the  use  of  long  and 
.short  arcs  in  open  and  enclosed  globes.  The  various  conditions  of  the 
flame  arc  were  also  examined  by  means  of  a  projector  lens  and  screen. 
Having  dealt  concisel_\'  with  the  principles  involved  in  the  design  of 
modern  arc  lamps,  the  various  mechanisms  were  examined  and  ilis- 
cu.ssed,  chief  amongst  these  being  the  ingenious  magazine  fl  ime  arc 
lamji  to  which  Mr.  Angold  has  given  his  name.  At  the  conchi^ion  of 
the  lecture  a  number  of  (luestions  were  asked,  which  led  to  an  inter- 
esting discussion. 

London  County  Council. — On  Tuesday  it  was  reported  by  the 
Finance  committee  that  during  the  financial  year  i272,.518  was  lent 
for  electric  lighting,  against  £282,760  in  1906-7,  C819,119  in  1905-6 
and  i:7-19,109  in  1904-.'i,  the  1904  5  Bgures  being  exclusive  of  the 
£'1,41:"), 000  loaned  to  St.  Marylebone  for  the  purchase  of  the  local 
undertaking  of  the  Metropolitan  Electric  Supply  Co.  It  was  .agreed 
to  loan  £31,306  to  Marylebone  and  £330  to  Woolwich  for  electric 
lighting. 

llighrialc  lim  Tnaincai/H.—TUe  Highways  committee  brought  forward 
their  adjourned  recommendation  for  the  purchase  of  the  uuderlaking 
of  the  Highgate  Hill  Tramway  Co.'s  undertaking.  The  Finance  com 
niittec  stated  that  the  total  ultimate  expenditure  on  capital  accouiil 
ill  connection  with  the  reconstruction  for  electric  traction  was  roughly 
estimated  at  £53,200,  although  if  the  overhead  system  were  adopted 
the  figures  w  ould  be  reduced  by  £6,045.  A  motion  to  refer  the  matter 
b.'ick  was  lost. 

J/ilrnjio/iUiii  Eledrir  Tramtcai/s. — The  adjourned  report  of  the  Parlia- 
inentary  committee  was  submitted  with  reference  to  the  proposed  ex- 
tension of  the  company's  tramways  from  Harrow-road  to  tdgwait 
road.  It  was  )iroposed  that  the  comiKuiy  be  allowed  to  proceed  with 
their  bill  subject  to  the  Couiieil  [lurehasing  the  tr.iiii ways  six  months 
from  the  date  of  completion  at  the  aetu.il  expenditure  iiicnrrod,  and 
thai  a  fnithcr  agreement  be  entered  into  for  giving  the  company  ruii- 
iiing  powers  over  the  line.     Referred  back. 

(lull  ii'srotiil  {llatlrrsii)  I'ratnmii/^. — It  w;»s  agreed  to  aulhori.xe  (ho 
Works  committee  to  execute  the  road  work  and  plate  laying  for  the 
reconstruction  on  the  conduit  .system  of  the  tramways  fiom  l..ivender. 
bill  via  l^lnecn'sroad,  to  Chelsea  Bridgc.atacostesliiiiated.il  £31,000. 

/,' 1  /(rii/'/i,  /.n/hin  mid  tViilt/iiimtUiir  I'r  imwai/  Co'-i  i'mlirlidiiii/. — The 
Highways  eoiiimil  tee  reported  that  as  a  result  of  negotiations  there  was 
every  probabilit  y  that  satisfactory  arrangements  for  the  |iurclm.se  of  the 
tramways  and  tiie  electrification  of  the  lines  uii  the  overhead  system. 

Ilniiimri-tiiiidi  !•'  I'litmy  Tivmmiys.  —  'l'ho  Standing  Orders  were  sh.h. 
pendod  to  consider  the  proposal  of  Ibe  Highways  committee  to  expend 
L'34,700  in  the  construction  of  ant  ho^i^ed  tramways  from  Hamnici  smith 
to  l*iilney.     Tile  reeommendation  was  e.-uricd. 

London  County  Council  Tramways.- Fnlhnni  Council  have 
assented  to  the  use  of  the  overhead  system  on  the  tramway  from  a 
point  near  Ilanunersmith  Broadway  across  Putney  Bridge  to  Lower 
Kicluuondroad.  This  will  permit  of  through  cais  being  run  from 
I'litnov  to  llnrlpBden. 
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Lowestoft-  A  special  meeting  of  the  Council  in  comiuittee  is  to 
be  sniunioncil  to  consider  the  ailvisability  of  aciiuiring  tlie  East 
Anglian  L'ijht  Kailways  Order. 

The  !..('■.  Doard  ha\o  sanctioned  a  loan  of  COtO  for  free  wiring, 
rppa\n'i)Ir  in  li  \ears.  In  view  of  tlie  popularity  of  free  wiring  in 
the  district,  it  has  been  decided  to  apply  for  sanction  to  a  further 
loan  of  £'1.000. 

Manchester. — On  Tuesday  the  Tramways  committee  considered 
their  estimate  of  expenses  and  receipts  for  the  current  year.  The 
committee  anticipate  an  income  of  i'.si;5,l>(i'2,  compared  with 
i:7l>!),l.'^s  (approximate}  this  year,  and  expect  to  hand  over  X'HO.OOO 
for  relief  of  rates,  or  A-"), 000  moi-e  than  last  year,  f^ist  year  the 
income  of  the  parcels  department  wa.s  tl,240,  and  the  committee 
expect  to  receive  il,.')00  this  year  from  this  source.  Capital  expen- 
diture tor  next  year  on  new  cars,  sheds,  &c.,  is  estimated  at  i'TiS.OOO, 
against  £44.4"i:i. 

Middlesbrough. —An  arrangement  was  recently  arrived  at  by 
which  the  Cleveland  \-  Durham  County  Electric  Power  Co.  has 
been  supplying  power  in  bulk  to  ^fiddlesbrough  Corporation.  Supply 
was  started  three  or  four  weeks  ago  and  has  been  continued  with- 
out interruption.  The  company  supply  power  in  bulk  at  a  low 
cost  to  the  Corporation,  and  are  free  to  directly  supply  several  oi 
the  large  iron  and  steel  works  in  the  town. 

Newport  (Mon.).— On  Tuesday  the  Council  had  before  them 
reports  by  the  borougli  engineer  and  tramways  manager  upon  the 
(juestion  of  depreciation  of  roiling  stock,  permanent  way,  kc,  and 
it  was  resolved  that  before  any  surplus  of  tramways  revenue  bo 
applied  to  relief  of  rates,  a  sum  averaging  £'3,000  per  annum  be  paid 
to  the  reserve  fund. 

Penzance. — The  question  of  revoking  the  Penzance  Elestric 
Lighting  Order  1904  has  been  deferred  until  Oct.  31. 

Presentations. — The  tramway  staff  at  Northampton  have  pre- 
sented ,'i  revolving  dish  and  tray  and  a  gold  albert  and  medallion  to 
Mr.  McMahon,  electrical  engineer,  who  is  leaving  for  Dumbarton. 

On  tlie  occasion  of  his  marriage  the  Batley  borough  electrical 
engineer  (Mr.  S.  Derwen  .Tones)  has  been  presented  with  an  elastic 
bookcase  by  the  staff  of  the  electricity  works. 

Provisional  Order  Revocation.— The  ]3oard  of  Trade  have  re- 
voked the  Yeovil  Corporation  Electric  Lighting  Order,  190:!. 

Rome. — The  Municipal  Council  propose  to  erect  electricity  gene- 
rating works  of  7,000  ii  P.  capacity. 

Sc.  Pancras  (L}ndoni. — The  Finance  committee,  reparting  on 
the  district  auditor's  report  on  the  electricity  accounts  for  the  year 
ended  March,  1906,  states  that  the  old  practice  of  dealing  with  the 
proportions  of  interest  at  the  close  of  each  financial  year  was  de- 
parted from  by  the  desire  of  the  district  auditor,  and  was  a  reversion 
to  the  old  method  that  the  auditor  now  advocated. 

The  committee  were  prepared  to  agree  to  the  adoption  of  his  sug- 
gestions, but  such  dealings  therewith  should  be  final.  They  were  in 
agreement  w  ith  the  suggestion  of  the  auditor  that  the  accrued  por- 
tion.x  of  loan  instalments,  iiitere.'^t,  rents,  taxes,  insurance  premiums. 
Ac,  should  Ijc  included  in  the  accounts  of  the  electricity  undertaking 
for  eacli  financial  year,  and  had  given  instructions  accordingly.  The 
re|xirt  of  the  (Jovernmeiit  Departmental  committee  on  the  keeping  of 
niiinici|uil  accounts  had  been  received,  and  the  committee  had  ap- 
provetl  the  pro|x)sed  method  of  tlealing  with  running  charges  in  con- 
nection with  municipal  trading  undertaking;-. 

The  Electricity  and  Public  Lighting  committee  have  accepted  the 
offer  of  Messr.s.  Eromhead  &  Co.  to  make  a  thorough  and  detailed 
schedule  of  the  stores  in  hand  for  balance-sheet  purposes  and  to  check 
and  price  same,  and  supply  inventory  as  required  for  35  guineas,  on 
the  understanding  that  if  engaged  for  more  than  one  year  they  will 
oi.ly  charge  25  guineas  next  year,  so  as  to  bring  their  fee  to  30  guineas 
)ier  annum,  at  which  rate  they  are  prepared  to  do  the  work  in  sulwe- 
quent  years. 

The  Electricity  committee  strongly  disapprove  of  the  proposed 
alteration  of  centre  lighting  to  side  hghtiug  in  Tottenham  Court-road, 
on  the  ground  that  experience  |)roves  that  the  centre  lighting  is  more 
advantageous  from  an  illumination  (loint  of  view. 

Sowerby  Bridge.— The  Council's  Provisional  Order  (1900)  is  to 
be  transferred  to  the  Electrical  Distribution  of  Yorkshire  (Ltd). 

Telegraph  Clerks'  Conference  —At  the  2Hth  annual  conference 
of  the  Telegraph  Clerks'  .Association  last  week  at  Glasgow,  the  fol- 
lowing resolutions  were  passed :  — 

Tili'iriipfiiMi  Ri mumi-atiiin. — That  telegraphists  eu-plo\ed  upon  the 
cable  room  stall' shall  be  entitled  to  an  extra  £10  per  annum  as  com- 
l>ensiitory  remuneration  for  required  knowledge  of  foreign  languages  ; 
and  that  the  same  principle  be  also  applied  in  all  othces  in  direct  tele- 
graphic communication  with  foreign  stations. 

/.'<  Ilium  i-.ilion  of  TdejilioniMs.  — Th.at  female  telephonists  be  placed  on 
the  same  sc  ile  of  remuneration  as  female  telegraphists. 

Theft  of  Electricity. -At  .\lnwick  Petty  Seasi  ns  last  week 
Williim  Uenwick,  .John  Edgell  and  .John  Dunlop  were  each 
charged  with  abstracting  electricity  to  the  value  of  Is.,  the  pro- 
perty of  the  Northern  Conn  ies  Electricity  Supply  Co.,  on  Feb.  10. 
Electricity  was  supplied  to  each  of  the  tenants  through  pre- 
payment meters,  bnt  as  t'he  collections  from  the  meters  were 
extremely    small    in   comparison    wiih    the    number   of  lights,   a 


watch  was  kept,  with  the  result  that  the  elcc'ric  light  was  seen 
to  be  burning  in  the  difl'erent  tenements.  One  night  the  ollicials  of 
the  company  vi-ited  each  of  the  tenements  to  find  that  the  wires  in 
cacli  place  were  connected  with  a  pin,  which  prevented  the  current 
passing  through  the  meter.  The  I'.enoh  indicted  a  pen.ally  of  10s. 
in  each  case,  and  a  simdar  penalty  on  Adam  Wakenshaw,  who 
lived  on  tlio  same  property|and  wliojhad  tampered  with  his  meter  by 
taking  olV  the  front  and  shifting  back  the  registering  pointer. 

■Walsall.  The  Electricity  committee  have  decided  to  s  pply 
current  through  prepayment  meters  at  !)d.  por  unit  for  lighting  and 
'2.{d.  for  power  and  heating. 

Warrington. — In  the  course  of  a  discussion  on  the  estimates  at 
the  Council  meeting  on  Tuesday,  the  chairman  of  the  Electricity 
committee  promised  a  grant  of  £2,000  out  of  the  profits  of  the  de- 
partment in  relief  of  rates. 

West  Ham. — .\  writ  was  recently  issued  against  the  Corporation 
by  Mr.  F.  Osman,  contractor  for  the  construction  of  the  tramways, 
for  the  recovery  of  fOl-'i  under  an  agreement  for  laying  and  bonding 
copper  bands,  and  also  for  damages  for  breach  of  contract,  &c.  The 
Electricity  and  Tramways  committee  have  settled  the  claim,  sub- 
ject to  the  Council's  confirmation,  at  t2,000,  and  a  sum  not  exceed- 
ing £50  for  costs. 

■Whitehaven. — Sanction  to  a  loan  of  £1,700  for  additional  plant 
at  the  electricity  wor'KS  has  been  applied  for  by  the  Council. 

Willesden.— The  electrical  engineer  (Mr.  -T.  G.  P-ruce)  is  preparing 
specifications,  and  will  advertise  for  tenders,  for  additional  plant, 
estimated  to  cost  £1,500,  for  the  Salusbury-road  sub-station.  An 
additional  feeder  cable  is  to  be  laid  from  the  substation  at  a  cost  of 
£2,070.     Various  extensions  of  mains  have  been  authorised. 

Wolverhampton.— The  Chillington  Tool  Co.  have  agreed  to  take 
a  supply  of  electrical  energy  for  power  and  lighting  at  their  work- 
shops in  the  Willenhall-road. 

York. — An  inquiry  was  opened  on  Tuesday  into  the  application 
of  the  Corporation  for  sanction  to  borrow  £25,285  for  excess  expen- 
diture on  and  for  extensions  of  the  electricity,  undertaking. 

The  Town  Clerk  submitted  a  statement  of  the  lequirements  of  the 
department  for  the  next  two  j-e.irs,  and  the  Inspector  (Mr.  H.  Ross 
Hooper)  remarked  that  there  must  be  a  stop  put  to  the  practice  of 
loans  for  money  spent  in  excess  of  powers.  The  department  had  not 
iliU'erentiated  then-  capital  expenditure  on  pn1)lic  lighting,  and  unices 
they  did  that  it  was  iniDOssible  to  know  in  a  trading  conccin  what 
things  were  costing.  Ultimately  he  adjourned  the  inquiry  until 
.Tune  2  for  fuller  accounts  to  be  prepared. 

Dinner. — The  annual  dinner  and  presentation  of  prizes  of  the 
Croydon  Tramways  Athletic  Club  took  place  last  week.  The  tram- 
ways manager  (Mr.  T.  B.  Goodjer),  president  of  the  club,  was  in 
the  chair,  and  among  others  present  were  the  mayor,  the  chairman 
of  the  Tramways  committee  (Aid.  .J.  Tmmble,  .J.P.),  and  several 
councillors  and  minieipal  officials.  After  dinner  the  prizes  were 
presented  by  the  mayor.  The  club  has  sec'.ions  devoted  to  cricket, 
football,  swimming,  &c.,  each  of  which  had  to  record  a  most  suc- 
cessful season. 


TRADE  NOTES  AND  NOTICES. 


TENDERS  INVITED. 

liawknsinJI  Corporation  invite  tenders  for  supply,  delivery  and 
erection  of  steel  poles,  overhead  line  equipment  and  accessories. 
Copies  of  general  conditions,  specification,  &c.,  may  be  seen  at  the 
offices  of  the  consulting  engineers  (Messrs.  Lacey.  Sillar  &  Leigh\ 
2,  Queen  Anne's  gate.  Westminster,  and  7S,  King-strctt,  Man- 
chester, and  nuy  be  obtained  from  the  former  offices  only.  Tenders 
to  the  town  clert  (Mr.  James  ^Vhalley),  Municipal  Offices,  llawten- 
stall,  by  Monday,  May  4th.     See  also  an  advertisement. 

Glasf/oiv  Corporation  invite  tenders  for  supply  of  (1)  main  cables, 
(2)  small  cables  and  wires,  (.3)  electricity  meters  and  (4)  arc  lamp 
carbons  for  12  months  from  May  31.  Copies  of  specification  and 
forms  of  tender  from  the  engineer  (Mr.  W.  \V.  Lackie)  and  tenders 
to  the  town  clerk  (Mr.  A,  W.  Myles)  by  27th  inst.  See  also  an  ad- 
vertisement. 

The  Electricity  committee  of  Dundic  Corporation  invite  tenders 
for  supply  and  erection  complete  of  the  following  : — Section  A  : 
Complete  steam,  exhaust,  feed-water  and  drain  piping  systems,  with 
two  steam-driven  feed-pumps,  and  two  hot-well  tanks  for  main 
generating  station  ;  Section  B  :  Complete  equipment  of  circulating 
water  pump  room,  including  two  electrically-driven  vertical  spindle 
centrifugal  pumps  in  connection  with  the  main  generating  station ; 
Section  C  :  Complete  circulating  water  pipe  system  (about  1,500  ft.) 
in  connection  with  the  main  generating  station  ;  Section  D  :  Over- 
head travelling  cranes  for  main  generating  station  and  two  sub- 
stations. Tenders  to  the  town  clerk(Mr.  ^V.  II.  I'dyth  Jfartin),  City 
Chambers,  Dundee,  by  first  post  .\pril  27. 
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READY    NOW. 

"THE  ELECTRICIAN"  ELhCTRICAL  TRADES' 
DIRECTORY  AND  HANDBOOK.— The  igoS  Edition 
of  the  Big  Blue  Book,  price  15s  ,  or  post  free  in  the 
United  Kingdom,  15s.  gd.  The  new  and  enlarged  volume 
brings  a  great  mass  of  statistical  and  technical  data 
quite  up  to  date,  and  the  Directorial  Division  has  been 
thoroughly  revised  and  amplified. 

All  branches  of  Electrical  Engineering  and  Industry 
are  fully  treated,  and  Electro-Financial  matters  have 
received  every  attention  in  the  new  volume,  which  aggre- 
gates more  than  2,030  pages.  The  Directory  Division  is 
complete  and  thoroughly  accurate,  and  has  been  com- 
pletely revised.  All  mere  lists  of  members  of  Societies 
and  Institutions  (so  easily  and  cheaply  available)  are 
excluded,  as  quite  unreliable  for  Manufacturers'  and 
Dealers'  purposes.  The  full  set  of  valuable  Statistical 
and  Engineering  Tables,  &c.,  have  been  very  carefully 
revised  and  extended,  and  remodelled  into  handy  book 
form  ;  these  are  included  in  the  igoS  Blue  Book,  making 
it  the  most  complete  book  of  the  kind  ever  published. 


London  Connfy  Council  invite  tenders  for  wiring  and  fitting  for 
electric  lighting  of  the  tramway  car  shed  at  Marestreet,  Hackney. 
Tenders,  upon  official  forms,  to  the  clerk  to  the  Council  (Mr.  G.  L. 
Gomme),  County  Hall,  Spring  gardens,  S.W.,  by  11  a.m.  May  12. 

London  County  Council  want  tenders  by  11  a.m.  May  9  for  supply 
of  175  double-deck  roof  covered  car  bodies  and  maximum  traction 
swing  bolster  trucks  and  complete  electrical  equipments  for  same. 
Forms  of  tender  from  the  Clerk,  Spring-gardens,  S.W. 

The  Electricity  committee  of  Poplar  (London)  Council  invite 
tenders  for  supply  and  erection  of  various  switchboards  and  gear  at 
their  electricity  works  and  sub-stations.  Drawing  and  specification 
from  the  borough  electrical  engineer,  Mr.  J.  H.  Bowden,  Glaucus- 
ftreet,  Bromley-by-l!ow,  E.  Tenders  to  the  town  clerk  (Mr.  Leonard 
Potts)  Council  Offices,  High-street,  Poplar,  by  noon  April  29. 

West  Brdiiiwich  Corporation  want  tenders  by  noon,  May  9,  for 
the  installation  of  modern  destructor  plant  at  the  electricity  works. 
Particulars  from  the  Borough  Engineer  and  Surveyor,  Town  Hall, 
West  Bromwich. 

Poplar  (London)  Co*icil  want  tenders  by  noon  April  29  for 
erection  of  brick,  ferro-conerete  or  corrugated  iron  sub  station  at 
Millwall.  Conditions  from  Borough  Electrical  Engineer,  Glaucus- 
strect,  Bromley-by-Bow,  E. 

Ti}i(hiiih/e  Council  invite  tenders  for  150 kw.  highspeed  steam 
generating  set  with  ejector  condenser ;  steam  feed  pump  (700  gallons 
per  hour),  centrifugal  motor-driven  pump  ('20,0;0  gallons  per  hour), 
steam,  i  xhaust,  feed  and  water  piping  ;  and  two  switchboard  panels, 
milking  booster  and  switchgear,  cables  and  connections.  Tenders 
to  the  Clerk  by  the  22nd  insD. 

Manclic«irr  Electricity  committee  require  tenders  by  10  a.m. 
22nd  inst.  for  supply  of  10  ton  locomotive  tipping  crane  for  Stuart- 
street  generating  station.  Specilication  from  Mr.  F.  E.  Hughes, 
Town  Hall,  Manchester. 

Manchrshr  Tramways  committee  want  tenders  by  10  a.m.  2l8t 
inst  for  supply  of  steel  tee  girder  rails  and  fishplates.  Specifications 
from  Mr.  .).  M.  AfcElroy,  55,  Piccadilly,  Manchester. 

Antii'iT/i  Municipal  Authorities  invite  tenders  for  the  supply 
and  erection  of  two  electric  lifts  in  the  municipal  proniisos  in  the 
Palace  de  Meir.  Tenders  to  M.  le  Bourgmeatre  de  la  Villc,  Hotel 
de  \illc,  Antwerp,  by  April  .".0.  A  deposit  of  Fr.1.000  (about  £40) 
will  bo  required.  A  copy  of  the  specification  may  be  inspected  by 
I'ritish  contractors  at  the  Board  of  Trade,  7iS,  iJasinghall- street, 
London,  K.C. 

TENDERS  RECEIVED  AND  ACCEPTED. 

The  I'lritish  Thomson  Houston  Co.  have  received  an  order  from 
the  Tyne^idf  Electrical  I'eveiopracnt  Co.  for  nn  exhaust  steam  tur- 
bine having  an  output  of  l.-WO  k.v.a.  at  2,H75  volts  40  cycles  when 
running  nt  a  speed  of  2,400  revs,  per  min. 

'i'lie  linliliie  will  Ijo  11  .MiiMulnrd  (,'iHti.t  type,  cnntainliig  two  MtiigCH, 
(llroet  i;oii|ilcd  Ui  11  lbrec-|>lm.«e  10  cycle  nltfriialor.  'I'lie  slcitni  for 
l.hiM  turbine  will  lie  Miippliid  fnnii  ibo  workH  of  the  Teo^biidno  Iron 
Cn.  lit  ;»t  iiiM-iplicfic  iH'cHsiiic,  and  will  bo  coim1i'I1«<<mI  by  snrfiioe  ron- 
doitHJii^  liliint  of  llu!  .MinlfM's WiitMdii  ( '<,.  Tbe  coiidrnsed  Htcani  «'ill 
be  rcturiicil  l<i  llic  Toi'Mbriilyr  Cn.  Provinion  liiw<  boon  niMdc  ho  IIiiiI 
kIkiiiUI  I  lie  lurliiiio  iiul   bo  riiiiiiiiig  al  any  tlinu  it  can  bu  inolated  fioiii 


the  condensing  plant  and  the  condensed  steam  be  still  utilised  for  th^ 
boiler  feed  of  the  Teesbridge  Iron  Co.  The  turbine  and  the  generatui 
will  lie  c.ipable  of  an  overload  of  1,800  k.  v.. •>,  The  plant  has  been  ^i 
arranged  that  the  neces.sity  for  the  usual  found.Ttioiis  is  avoided,  the 
condenser  being  on  the  same  Moor  level  as  the  tiubiiie  itself.  The  aii 
aud  circulating  pumps  will  be  driven  by  three-phase  410  vo't  40  cycle 
B.T.H.  motors.  The  sluice  valve  between  condensing  plant  and  tiir- 
biiic  will  also  be  motor-o]ieiatcd. 

The  Gemeente  Electrieiteitswerken,  Hoogte-Kadijk,  200,  Hoek- 
Sarphatistraat,  Amsterdam,  have  placed  an  order  with  Ed.  Benuis 
&  Co.,  Little  Hulton,  Bolton,  for  supply  of  16  Bennis  stokers  and 
new  patent  self-cleaning  compressed  air  furnaces  for  Lancashire-type 
boilers.  This  order  is  consequent  on  the  excellent  results  obtained 
since  the  installation  lOmontlis  ago  of  16  Bennis  stokers.  The  for-  , 
mer  contract  was  obtained  in  competition  with  German  manufac-  t 
turers.  ■ 

Lancaster  Council  have  accepted  the  following  tenders  for  the 
equipment  of  the  electrical  laboratories  at  the  Technical  Institute  : — 

Phrenix  Dynamo  Mfg.  Co  ,  two  motors,  £92  :  Veritys  Limited, 
witchbsai-d  gear,  £35.  6s.  3d.  :  Tudor  Accumulator  Ca.,  65  stora;.'e 
cells,  £47.  5s. ;  General  Electric  Co.,  cables,  £25.  16s.  6d.  ;  Everett, 
Edgcumbe  &  Co.,  instrumonts,  £65.  4s.  5d.  ;  Clark  Fisher,  in.stru- 
inents,  £39.  17s.  6d. 

Beckenham  Council  have  accepted  the  tender  of  the  National 
Telephone  Co.  for  fixing  and  maintaining  the  Stuart  v^-  Moore  pen- 
dulum fire  alarm  system  in  the  district  at  ,£180  per  annum.  Tiio 
General  Post  Office  olfered  to  instal  the  Buzzer  system,  with  street 
posts  and  overhead  wires,  at  i;i52  per  annum,  plus  cost  of  testing, 
which  was  estimated  at  a  further  £36. 

Fulham  (London)  Council  has  accepted  the  following  tenders  for 
annual  supplies : — General  Electric  Co.,  fuse  wire.  &c. ;  G.  A.  Pesta- 
lozzi  &  Co.,  carbons  ;  W.  Lucy  i^-  Co.,  house  cutouts  ;  A.  Duckham 
,.>i:  Co.,  cylinder  oil ;  W.  H.  Willcox  &  Co.,  crank-chamber  oil :  H. 
Edmonds  &  Co.,  packings,  &c. 

Erith  Council  have  accepted  the  following  tenders  for  the  elec- 
tricity department:  W.  H.  Willcox  At  Co.,  oils,  gauge  glasses,  &e. ; 
Veritys  Limited,  carbons  and  incandescent  lamps  ;  General  Elec- 
tric Co.,  meters :  British  Insulated  &  Helsby  Cables,  cutouts ; 
Callender's  Co.,  joint  boxes;  Owen's  Ironmongery  Stores,  pack- 
ings, &c. 

London  County  Council  received  16  tenders  for  the  electric  light- 
ing of  the  secondary  schools  in  Dawes  road,  FuUiam,  and  Hor- 
tensia-road,  Chelsea,  and  the  amounts  varied  from  €665  to  £1,542 
in  the  case  of  Dawes-road  school  and  from  £68.")  to  £1,142  for  Hor- 
tensia  road  school.  The  lowest  tender  in  each  case  (by  G.  H. 
lladen  &  Sons)  was  accepted. 

London  County  Council  have  also  accepted  the  tender  of  the 
Forced  Lubrication  Co.  for  shafting,  brackets,  &e.,  at  £400.  .'?3.  2d., 
and  for  pulleys  at  £100,  for  the  first  portion  of  the  central  car 
repair  depot  in  Woolwich-road.  Eight  tenders  were  received  from 
five  firms,  the  amounts  varying  from  that  of  the  accepted  tender  to 
.t572.  Is.  ;!d. 

London  County  Council  have  also  entered  into  the  following  con- 
tracts :  Hurst,  Kelson  &  Co.  for  furniture  for  50  tramcars  at 
£:^69.  Os  9d.  per  set,  sanding  gear  at  f  S.  2s.  Gd.  per  set,  iiiovablo 
steps  £;i.  12s.  6d.  per  set,  lifeguards  £4.  5s.  per  set,  window  operat- 
ing gear  £12.  10s.  per  set,  and  sunblinds  14s.  each  :  United  Electric 
Car  Co.  for  brake  gear  t'4.  19s.  per  set ;  Hoskins  &  Sewell.  for 
ventilator  operating  gear  at  .t';i  per  set. 

For  the  supply  and  delivery  of  a  battery  booster,  Whitehaven 
Council  received  l;!  tenders,  varying  from  £12:!.  Ids.  to  £20;i,  and 
the  lowest  (that  of  the  Pluenix  Dynamo  Mfg.  Co.)  was  accepted. 
The  Council  also  received  16  tenders  for  the  supply  and  delivery  of 
a  switchboard,  and  the  lowest  (that  of  Whipp  \  Bourne,  at  £S6.  .'i^;. 
was  accepted.  The  highest  tender  was  1104.  Ids.  4d.  The  tender 
of  the  Tudor  Accumulator  Co.  for  a  milking  booster  has  also  been 
accepted  by  the  Council.  The  estimate  of  the  electrical  engineer 
(Mr.  Bernard  Sankey)  for  the  switcliboard  and  booster,  erected  and 
connected  complete  willi  battery  meters  1  t.'iO),  was  .I'.'iOO. 

At  ft  recent  meeting  of  the  Stalybridge,  Hyde,  Mossloy  and  Pulun- 
lield  Tramways  and  Electricity  Board  the  Generating  Station  coni- 
niitlee  were  authorised  to  accept  the  tender  of  Willans  &  Kobinaon 
for  supply  of  a  third  turbine  and  that  of  I'erranti  Limited)  for  a 
switchboard. 

Hammersmith  Electricity  and  Lighting  committee  have  accepted 
the  tender  of  the  Main  Colliery  Co.  for  the  supply  of  (iraigola  and 
\'ictoria  coal  for  three  months  at  15s.  lOd.,  with  option  to  continue 
contract  for  nine  months  further. 

Bristol  IClcctiicftl  committoj  have  accepted  the  tender  of  W. 
(  owlin  ft  Son  for  a  storaei'  lank  at  the  Avonbank  electricity  work* 
at  l'<)45,  and  that  of  the  Uedminstor  Collieries  for  12  months'  supply 
ofcoal. 

Tlio  (I.E.  llailway  Co.  have  placed  an  order  witli  the  Sandycrofl 
I'oiunlry  Co. ,of  Sandycroft,  near  ("hoster,  for  10  "  Cascade"  induc- 
tion niolors  (or  driving  printing  presses. 
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Bradford  Corporation  have  accepted  the  tender  of  Iladfield's  Steel 
Foundry  Co.  for  tramway  points  and  that  of  J.  &  T.  Chirk  lor  uiall- 
eable  iron  eastings. 

For  repairs  to  the  lighting  battery  at  Viotoriii  Kmbanknient. 
London  Counly  Council  have  accepted  the  ofT.'r  nf  tlip  ElectricT.1 
Power  Storage  Co.  at  f  ir>0. 

Belfast  Tram»av3  and  Electricity  committee  have  accepted  tlie 
tender  of  J.  &  S.  Scott  &  Co.  for  the  supply  of  170  gunaietal  key- 
hole covers  for  the  tramway  feeder  pillars. 

Burslcm  Council  have  accepted  the  tender  of  nib332'i  A;  Wilcox 
for  a  boiler  at  il,.")00. 

Liverpool  Corporation  have  placed  an  order  with  the  British 
Wcstinghouso  Co.  for  a  fjOOkw.  and  two  200  kw.  motor  generators. 

>[an9fiold  Guaidian.s  have  accepted  the  tender  of  •!.  Woolley  for 
a  year's  maintenance  of  telepliones,  &c.,  at  the  workhouse. 

Briertield  Council  have  accepted  the  tender  of  Carter  &  Co.  for 
maintenance  of  the  fire  alarms  in  the  district  for  a  year. 

Biuslem  Council  have  accepted  the  tender  of  Habcock  &  Wilcox 
for  a  boiler  at  f  I  ,."iO0. 

Cheltcnhan;  Corporation  have  accepted  the  tender  of  O.  &  .T.  Weir 
for  a  steam-driven  pump  for  £'92. 

Yarmouth  Corporation  have  accepted  the  tender  of  Cory  &  Sons 
for  r)00  tons  of  Pleaslcy  hard  coal  at  153.  Hd.  per  ton. 

The  Postmaster-General's  Department,  Adelaide  (South  Australia) 
have  accepted  the  tender  of  British  Insulated  &  Helsby  Cables  for 
supply  of  lead-covered  cable  of  various  sizes,  the  total  amount  of 
the  contract  being  £4.s3-2.  43.  9d. 

University  College  of  South  Wales  and  Moamoiithshire.— 
The  contract  for  the  electric  lighting  of  this  college,  which  is  close 
to  the  law  courts  and  town  hall  in  Cathays  Park,  Cardiff,  has  been 
let  to  Messrs.  R.  Alger  &  Sous,  Newport,  Mon. 

Owing  to  the  fliaractev  of  the  building,  a  very  wide  scheme  of  cor- 
riilor  or  leading  light  has  been  adopted,  and  every  deportment  is  so 
arranged  that  wlieii  the  main  lighting  is  tinned  off  by  the  attendant  a 
leading  light  is  left,  which  i.s  double  corridor  .switched  everywhere, 
enabling  a  pmfessor  or  other  official  tu  pass  uboiit  the  building.  The 
installation  throus'hout  will  be  carried  out  in  heavj'  i;auge  screwed 
steel  conduit  which  will  be  buried.  Provision  is  made  for  1,300  lights. 
The  siiccial  feature  of  the  fittings  will  be  tliut  in  all  demonstration 
lecture  rooms  and  diagram  rooms  the  lighting  will  bo  by  means  of  long 
reflected  fittings,  protecting  the  ejes  of  tlie  worker.  The  fans  to  be 
use<l  for  ventilating  will  be  driven  by  electric  motors.  Osram  metallic 
filament  lamps  will  be  used  throughout  the  buililinj;'. 
Messrs.  Alger  &  Sons  have  also  a  number  of  important  installations 
in  hand,  including  a  considerable  amount  of  colliery  work. 

Generating  Plant  Sale. — Birmingham  Corporation  has  accepted 
the  tender  of  Mr.  F..  J.  .Jennings,  West  Walls,  Westgate,  Newcastle- 
on-Tyne,  for  the  purchase  of  the  whole  of  the  generating  sets,  dc. 
transformers,  balancers,  &c.,  which  until  recently  formed  their 
generating  plant  at  the  Dale  End  station. 

BUSINESS  NOTICES. 

Messrs.  L.  .1.  Healing  &  Co.,  of  Yokohama,  Kobe  and  Tokio, 
Japan,  have  converted  their  business  into  a  limited  company  with 
a  capital  of  £100,003,  under  the  style  of  L.  J.  Healing  &  Co.  "(Ltd.). 
Messrs.  Tozer,  Kemsley  &  Fisher,  of  81,  Fenchurch-street,  E.C., 
will  continue  to  act  as  commercial  agents  in  this  country,  and  there 
will  be  no  public  issue  of  shares. 

.Tas.  St.  J.  Smith  and  Albt.  A.  Barron  (trading  as  .1.  .J.  Smith  & 
Co.),  electrical  fittings  merchants,  &c.,  46.\,  Holborn-viaduct,  and 
48  and  49,  Farringdon  street,  London,  E.C.,  have  dissolved  part- 
nership.    iJebts  by  Mr.  Smith,  who  continues  under  same  style. 

PersonaL— Mr.  R.  Ley  Alkin,  A.M.I.E.E.,  ot  the  firm  of  L.  .L 
Healing  &  Co.,  of  Yokohama,  Kobe  and  Tokyo,  will  shortly  arrive 
io  England  on  a  business  and  pleasure  trip.  His  address  will  be 
care  of  Messrs.  Tozer,  Kemsley  &  Fisher,  Ltd.,  84,  F'enchurch- 
street,  London,  E,C. 

BANKRUPTCIES,  LIQUIDATIONS,  &c. 

The  St.  Albans  &  l>istrict  Electric  Supply  Co.  (Ltd.)  is  being 
wound  up  voluntarily.  Mr.  ■].  McLeod,  101,  Finsbury-pavement, 
London,  E.C.,  is  liquidator. 

The  .Monobloc  Accumulator  Synd.  (Ltd.)  is  being  wound  vohm- 
tarily.  Mr.  H.  .\ewson- Smith,  37,  Walbrook,  London,  IvC,  is 
liquidator. 

A  meeting  to  receive  an  account  ot  the  winding  up  of  R.  W. 
■Vicarey  T.td.)  will  be  held  on  May  12  at  County  Chambers,  High- 
street,  Shrewsburj'. 

A  meeting  to  receive  an  account  of  the  winding-up  of  Siemens 
Electric  Appliances  Co.  (litd.)  will  be  held  at  12,  Queen  Anne's- 
gate,  London,  S.W.,  on  May  20. 

A  first  and  final  dividend  of  93.  7d.  will  be  payable  on  April  2;5, 
at  6,  Bond  street,  Wakefield,  in  the  bankruptcy  of  Hy.  Wainwright, 
electrical  engineer,  George-yard,  liarnsley. 


Plant,  &c.,  for  Sale.— A  40  n.ii  v.  Crossley  gas  engine  (in  6r8t- 
class  condition)  is  advertised  for  sale;  also  dynamo  capable  of 
supplying  IHO  lU  c.p.  lights.     Plant  can  be  seen  running. 

An  advertiser  wishes  to  dispose  of  two  12  in.  Blackman  fans,  with 
starters,  for  220  volt  d.c.  circuit. 

Process  for  Insulating  Cables.— The  proprietor  of  Patent  Xo. 
H,991  (1905)  for  an  improved  process  for  insulating  electric  wires 
and  cables,  ad\ertises  that  he  is  desirous  of  entering  into  arrange- 
ments, by  way  of  licence  and  otherwise,  for  exploitiiig  same  and 
insuring  its  full  development  and  practical  working  in  this  country. 
Communications  to  Messrs.  Haseltine,  Lake  &  Co.,  chartered  patent 
agents  and  consulting  engineers,  7  &  8,  Southampton-buildings, 
Chancery  lane,  London,  W.C. 

Partnership  Wanted.— An  electro-metallurgical  engineer,  having 
valuable  patents  and  with  large  contracts  pending,  advertises  for  a 
pirtner  who  could  take  up  foreign  travel. 

Australasian  Representation  Wanted.-  .\n  experienced  engi- 
neer, who  is  shortly  leaving  for  .\ustralia,  advertises  that  ho  is  open 
to  negotiate  with  lirms  requiring  a  representative. 

"  Export  Merchant  Shippers  and  Manufacturers.'— We  have 
received  a  copy  of  the  lyiH  edition  of  the  "  Export  Merchant  Ship- 
pers and  Manufacturers  ot  Great  Britain  and  Ireland"  from  the 
Carter  Publishing  Co.,  15,  Great  Turnstile,  High  Holborn,  London, 
W.C.  The  work  is  divided  in  two  volumes.  Vol.  I.  contains  lists 
of  exporters,  places  of  shipment  and  classes  ot  goods  shipped,  and 
an  alphabetical  index  of  classes  of  goods  shipped,  with  the  names 
and  addresses  of  exporters  and  merchants  shipping  such  goods,  and 
other  useful  commercial  information.  Vol.  11.  gives  similar  par- 
ticulars in  regard  to  the  provinces,  and  also  trade  marks  sections 
and  a  manufacturers'  trade  directory  ("Buyers'  Guide").  Both 
volumes  have  been  enlarged,  and  several  new  trade  headings  and 
over  300  names  of  manufacturing  export  firms  have  been  added.  It 
is  claimed  that  every  portion  of  the  work  has  been  thoroughly  re- 
vised, and  special  care  has  been  taken  to  avoid  errors  in  addresses 
and  in  the  information  given,  The  pubhshed  price  of  the  book, 
which  shotild  prove  very  useful  to  those  engaged  in  oversea  trade, 
is  15s.  6d.  net. 

CATALOGUES,  &c. 

Colliiry  Cdiv/.— The  British  Westinghouse  Co.  are  to  be  compli- 
mented upon  the  style  and  arrangement  of  their  special  wall  card 
illustrating  types  of  electrical  machinery  and  apparatus  tor  collieries 
and  mines.  The  centre  of  the  card  is  occupied  by  a  sectional  view 
of  a  coal  pit.  Gn  the  ground  level  are  shown  the  power  house, 
main  winding  engine  and  conveying  and  screening  plant.  Below 
these  are  sectional  illustrations  of  underground  haulage  gear, 
pumping  plant  and  motor-driven  air  compressors.  A  view  is  also 
shown  of  an  underground  sub-station.  Immediately  to  the  left  and 
right  of  this  diagram  are  panels  containing  cable  formuhf,  and  the 
approximate  rules  for  finding  cable  sections.  The  remainder  of  the 
card  is  filled  with  illustrations  of  typical  Westinghouse  switchgear, 
motors,  motor  installations,  engine  type  and  turbine  generators,  loco- 
motives and  ventilating  plant.  The  card  should  form  a  useful  reminder 
tocoUiery  managers  of  the  standardisation  of  electrical  machinery  and 
apparatiis  for  mining  work,  particularly  as  the  illustrations  represent 
actual  instances  of  the  use  of  electric  power  in  British  collieries  and 
mines.  The  card  has  been  prepared  from  a  thoroughly  practical 
standpoint,  so  that  its  main  features  will  naturally  appeal  to  col- 
liery men. 

Arc  Lamp  Coupliiir/s. — The  wide  and  varied  experience  of  the 
Union  Electric  Co.  with  arc  lamps  of  every  descripiiou  adds  con- 
siderable interest  to  their  designs  of  strain  releases  and  arc  lamp 
couplings.  These  arc  fully  described  in  a  list  (No.  1,401)  which  has 
just  reached  us. 

Enclosrd  Lumps.-  \  further  addition  to  the  B.T.H.  Co.'s  pamph- 
let No.  207  dealing  with  enclosed  arc  lamps  has  come  to  hand.  This 
has  been  prepared  in  the  standard  size  ot  the  company's  publica- 
tions, and  among  the  illustrations  is  an  interesting  view  of  the  rail- 
way goods  yard  at  Newcastle-onTyne,  where  over  900  B.T.  II. 
lamps  are  in  use. 

Die  CKsliiKji.  The  perfection  ot  processes  for  the  accurate  pro- 
duction of  castings  of  both  large  and  small  size  has  been  the  means 
ot  saving  a  large  amount  of  machining  work  for  castings  of  every 
description.  1  ho  Gratze  Patents  &  Engineering  Synd.,  Whitfield- 
street,  liondon,  W.,  make  a  speciality  of  die-finished  castings  of 
every  description.  Pieces  can  be  cast  any  size  from  K  in.  square  to 
3  ft.  square  with  great  accuracy.  The  process  is  suitable  for  alu- 
minium or  alloys,  and  we  understand  that  only  a  portion  ot  the  cost 
of  the  dies  is  debited  to  customers. 

More  Comph-j-  ■'  Siii\phnlie!<:'—1(  the  Simplex  Co.  continue 
their  present  policy  it  will  be  necessary  for  us  to  employ  a  professor 
of  languages  to  translate  their  pamphlets.  Last  week  we  received  a 
catalogue  in  French,  and  this  week  we  are  presented  with  a  leaflet 
containing  a  copy  of  the  speech  delivered  recently  by  Mr.  A.  Lester 
Taylor  at  the  otiicial  opening  of  the  co  mpany's  new  London  pre- 
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mises  in  French,  German  and,  we  believe,  Russian  I  In  thus  pro- 
viding technical  literature  in  other  languages  than  our  own  Simplex 
Conduits  (Ltd.)  will,  at  any  rate,  help  the  spread  of  education 

h/niiion  Spccidtilii's. — John  C.  Fuller  &  Son,  Wicklanc.  P.ow, 
London,  E.,  have  issued  a  complete  catalogue  of  their  wide  and 
varied  range  of  specialities  for  ignition  purposes.  These  include  the 
well-known  Fuller  magneto,  of  which  a  complete  description  with 
sectional  diagrams  is  given  in  the  list.  The  interesting  feature  of 
tliis  speciality  is  the  Fuller  patent  self  starting  arrangement  by 
w'hich  the  car  can  be  started  from  the  driver's  seat. 

Imports.  — The  following  are  official  values  of  electrical  machinery, 
material  and  apparatus  imported  into  this  country  (a)  during  March, 
1908,  and  (h)  during  the  current  year  from  .Jan.  1  to  March  31, 
with  the  increases  or  decreases  compared  with  the  corresponding 
periods  of  1907  : — 

Electrical  machinery  (./)  £67,707  (increase  £4,088);  (//)  £181,013 
(increase  £36,820)  ;  telegrapli  and  telephone  cables  («)  £9,851  (de- 
crease £14,502) ;  (/.)  £34,699  (decrease  £42,023)  :  telegraph  and  tele- 
phone apparatus  (a)  £18,438  (decrease  £3,805),  {I)  £59,996  (decrease 
£1,813)  ;  other  electrical  Mu-es  and  cables,  rubber  insulated  {n)  £5,808 
(decrease  £3,058),  Ji)  £18,829  (decrease  £4,425) ;  with  other  insulations 
(rt)  £8,324  (decrease  £2,446),  (6)  £27,713  (decrease  £158).  The  follow- 
ing were  not  separatel}'  enumerated  last  year:  Carbons  ('()  £17,445  ; 
{!>)  i48,033;  glow  lamps  (fM  £15,855,  [li)  £59,957;  arc  lamps  and 
electric  searchlights  (o)  £311,  {h)  £1,136  :  parts  of  arc  lamps  and  search- 
lights (other  than  carbons)  i«)  £4,337,  ('))  £14,367 ;  primary  and 
secondary  batteries  («)  £5,239,  ('•)  £10,374.  ToUl  of  electricalgoods 
and  apparatus,  other  than  machinerv  and  telegraph  and  telephone 
wire  ('0  £97,855  (decrease  £12,635),  ('0  £302,065  (decrease  £22,740). 

Exforts. — The  exports  of  electrical  machinery,  material,  &c. 
(a)  during  March,  1908,  and  (b)  during  the  current  year  from 
Jan.  1  to  March  ill,  and  the  increases  or  decreases  compared  with 
the  corresponding  periods  of  1907,  are  as  follows  : — 

Electrical  machinery  («)  £114,599  (increa.se  £43,517',  (/-)  £355,971 
(increase  £150,358) ;  telegraph  and  telephone  cables  (ft)  ,£^9,675  (de- 
crease £32,8811,  (;-l  £166,850  (decrease  £60,497);  telegraph  and  tele- 
phone apparatus  («)  £10,379  (decrease  £801),  ('')  £40,135  (increase 
£4,006)  ;  other  electrical  wires  and  cables,  rubber  insulated  m)  £22,950 
(decrease  £69),  (h)  £75,347  (decrease  £145)  :  with  other  insulations 
(«)  £18,004  (increa.se  £2,483),  ('-)  £59,625  (increase  £19,926).  The 
following  were  not  separately  enumerated  last  year:  Carljons  {tt) 
£1,048,  (b)  £1,621  ;  glow  lamps" (re)  £3,469,  (/-)  £9;872  ;  arc  lamps  and 
searchlights  (re)  £1,347,  (//)  £3,530  ;  partsof  ai'c  lamps  and  searchlights 
(other  than  carbons)  (re)  £1,042,  ('<)  £3,702  ;  jjrimarj-  and  secondary 
batteries  (re)  £6,596,  ('/)  £8,601.  Total  of  electrical  goods  and  appara- 
tus, other  than  machinery  and  telegraph  and  teleiihone  wire  (re) 
£142.688  (decrease  £41,219i,  {l)\  £459,606  (ilecrea.se  £56,131). 


PATENT  RECORD. 


APPLICATIONS  FOR  PATENTS. 

Note.  —  The  unde^meiilione.d  Applications {e.vri'pl  those  marlced  t)  are  not 
open  to  public  itisjiection  until  atler  acceptance  of  Complete  Speci/ication-i 
Thom  marked  t  are  open  for  inxpeclion  12  monthx  after  the.  date  attached 
to  them,  if  they  have  not  been  pnhlinhed  previo^ish/  in  the  ordinary  course. 
Names  trilhin  pirentheses  are  those  of  communicators  o/inventions.  When 
Complete  Specification  accompanies  application,  an  asterisk  is  affixed. 

January  7,  1903. 
372  Jacobs.     (Composite  telegraph  telephone  circuits. 
391  Htott.     Incandescent  lamps. 
401  Entsox.       Electrolytes  for  alkaline  storage  batteries.     (Date 

applied  for,  10/5  07.)*t 
425  llvTTEN.     Tolegraphonc  apparatus.* 
434  H.T.-H.  Co.   (fi.E.  Co.,  U.S.)  Electric  measuring  instrument". 

January  8,  1908. 
440  EiiisriN  it  Swan"  Unitkii  Ei.ki  tric  Lri:liT(\).  &  (inniiscum. 

Incandescent  electric  lamps. 
44i  Soil KR.S  &  Crow i.KV.     Storage  batteries. 
461  Stkarv  &  Toi'iiAM      Iticanilcscent  lamps. 
468  SiKMKNS    Hros.    Dvn.'.mo    Works.     (Siemens   SrOnicki  i  twerUc 

<i.m.b.H.,  (icrmaiiv.)     Electricity  meters.* 
479  Smith.     Switches. 
496  ErsKNSTur.N.  Multiple uiid  harmonic  telegraphy  with  uiid.in  pcd 

o.scillations.  * 
498  Samaia.     .Setting  the  |ioints   of  a  railway  or   tr.imwav  by  I  he 

ilriver  of  an  appioacliing  vehicle.' 
505  Bi.iT.     Electric  alarm  apparatus. 

January  9,  1908. 
549.TRf'MPi,En.     Electrical  heating  apparatus.     (Date  applied  for, 

J/2/07.)'t  "  ' 

559  Dr.mier  a  Dkaokr.       Electriir  lumps  for  minors'  hclmet.s  and 

the  like.'  ., 

560  A.MAtjiAMATEi)  Hatii<i  TEi.BiiiiArii  Co.       (Poulsoh,  Denm.arki, 

Uadio- telegraphy.  * 
631a  B.T.-H.  Co.  a  VVkilmonk.  Switches  (Date  applied  for,  9/1/07  ) 

.huniary  10,  1908. 
,577  Kori'.  Electrically  ilriven  vehicles. 
606  I^r.i'iH'iiK.     Electric  iimliirx  ami  generators. 


608  Carkoktu  &  BoisKiEi.D.     Switch  and  fuse  boxes.* 

613  GiRDLE.sTONE  &  Jones.     Fluid  contacts  for  electrical  purposes. 

620  Faibweather.      (Benjamin  Electric  Mfg.  Oo.,U.S).      Lamp 

dusters,* 
658  Avau:am.\tei>  R.vuiu-Teleukai-u  Co.  &  Maskui.vne.     I'icturial 

telegraphy. 
669  Ai.r.OEMEiNE     Ei.ektricit.vts-Ges.       Multiple  rate     electricity 

meters.  (Date  applied  for,  ll/l/07.)*t 
661  Ai.e.\anderson'.    Dynamo-electric  machine.     (Datcaniilicd  for, 

12'l/07,)*t 

•January  11,  1908. 
665  Stroh.mexcek.  New  material  for  seiiar.iting  or  enclosing  plates 

of  seconflary  batteries.* 
70D  Ai;relt,.    Electric  type-printing  api)iratus.     (l).\teaiii)lied  for, 

12;'l/07.)*t 

726  Jacob,     Electro-chemical  process  for  the  manufacture  of  ace- 
tates. 
732  B.T.-H.  Co.  &  Needium.     Incandescent  lamps. 
January  13,  1908, 
27,412a/07  Bevis  &  ANGOT.n.   Arc'l.unps,    (Date  applied  for.  1?;  12/07.) 
784  Sheldox.     Trolley  pole  contacts. 
786  TiMBRELL  &  Gabriel.     Lifeguard  for  tramcars. 

795  Brougham.     (Moore  Electrical    Co,   U..S.)      Rotary  vacuum 

pumps.' 

796  AiBERT  &  Atbert.     Electric  apparatus  for  igniting  and  ex- 

tinguishing lamps.* 
811  CIlexister  &  Olexi.ster.  Insulating  wires,  cables  and  the  like. 

January  14,  1908. 
865  Thorpe.     Electrolytic  meters, 
871  Pii.KiNGTOX.     Electric  bells,  induetioucoils,  &c, 
875  Jacoby.     Controlling  electric  motors.  M 

877  SiEMEXs  Bros,  Dyxamo  Works  &  Clift,     Automatic  stopping    I 

devices  for  electric  hoists,*  ■ 

878  Siemens  Bros.  Dynamo  Works.    (Elektrizitiits  Akt.-Ges  vorm. 

Schuckert   &   Co.,    Germany.)      Arrangement  on   electricity 

meters  for  determining  maximum  consumption.* 
880  Bori.T.     (Benjamin  Electric  Mfg.  Co.,   U.S.)     Electric   lamp 

sockets  or  holding  devices. *  M 

£89  Seibt  &   AMAL(iAM.\TED   Radio-Telecr  uMi   Co.      Radio-t«le-     I 

phony.      (Date  applied  for,  14/1/07. 1' t 

892  Cromptox  *;  Co.,  Macfarlaxe  &  Bprce,    Alternating  current 

motors  of  the  induction  type. 

893  FvNN.     Alternate-current  motors. 

897  Bosch.  Testing  installation  forelectromaTneticspirkiii"  plun-s 

(Date  applied  for,  22/3/07.)*i-  "  oi     o 

898  Bosch.     Electromagnetic  sparking  machines.     iDate  applied 

f<ir,  23/9/07.)' I 

899  SiEMEXs-.ScHfcKERTWERKE  G.M,n,H.      Electric  Cable  boxes  or 

troughs.  ,  (Date  applied  for,  16/9/07.) 't 

January  15,  1908. 
5,.'>06a/07  Lam.me.     Connection  system  for  dynamo-electric  machines. 
(Date  applied  for.  15/3/06).* 
936  MrxRo.     Preserving  and  fixing  telegraph,  telephone  or  other 

wires  to  insulators. 
949  RicH-MOXD.    Batteries.    (Application  for  Patent  of  Aildition  to 

No.  3,962/07.) 
951  Greene.     Electrical  connector  for  lamps  and  other  apparatus. 
956  Stott.      Electrical  controlling  mechanism,  cliicfly  for  use  with 

ships'  steering  gear. 
977  Allatt     Gas  governor  (electrically  fitted). 
980  Ransforo,      (Man,son,  N:ital,)     Apparatus   for  straining   tole- 

grnph,  telephone  and  like  wires. 
£96  Lewis.     Dynamo-electric  machinery. 
997  ('(uvpER-CoLEs.     Electro-deposition  of  me'.als. 
1,003  Martin.     Electrical  release  devices  for  the  CDutrol  of  ele.^tnc.il 

energy. 
1,005  Lake.  "(Clare,  U.S.)     Storage  batteries, " 

January  16,  1908. 
1,019  fioLDSToNE,  Ward  &  Goi.nsToNK.     Electric  cycle  lamp.s. 
1,034  SuMMEn.s,  WooTON,  Him,  &  i;reen,  trading  as  Rki.iaiile  Lock 
&    BrassfoiniiRV    Co.       Electrically  controlled    locks    anti 
latches. 
1.100  Vai.i.at.     Electrical  ignition  for  explosion  engines. 
1,109  Chambers.      Rails  more  particularly  for  use  with  tr.ini\\ay.«. 

.laiMUiry  17.  1908, 
5,508.\  o7  L.VMME,    Connection  system  for  ilynamo-electric  machines, 

, Date  applied  for,  2  8/06;)* 
1,118  Patterson,     Lighting  miners"  safety  lamps  by  electricity. 
1,131  Campbki.i,  &  Wii.i.iAMS.  Magnetic  st.indsiir  liiildingappli':ince.s 

for  tools.  * 
1,159  Thompson,     Regulating  apparatus  Kir  alternating-current  cir- 
cuits.    ^Date  applied  for,  2/2,07. )*1 
1,178  Simpson.  Brake  blocks,  electrical  collector  slippers  and  the  like. 

.lanuary  18,  1908. 
1,187  Thomson.      (Kempt,   Argentine    Republic.)    C.mduclor.s    and 

collectors  for  electric  railways  and  tramways. 
1,209  PnAitsoN.     Electric  transmission  ami  reproduction  of  pictorial 

represcntntioiis. 
1,221  Tompkins.     Trolleys  for  electric  railways  and  tramways. 
1,259  HoKKMAS.     SuspoiKling  deviooB  for  electric  conductors.     (Date 

iipplicl  for,  8/l0;07.)*t 
1,240  til  ii.i.iiT.     Sus|>ension  devices  for  electric  conductors.     (Date 

applied  fur,  10  10  07.)*t 
1,250  .li.NsKN.    (.IcIVrey,  U.S.)    Electrically  driven  miinng  machines.* 
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18,319 

18,921 

18.955 

19,800 

19,829 
20,650 
20,651 
20.918 

21,030 

21,862 

22,301 

22,322 
23,197 

24,028 


26.130 
26,856 


SPECIFICATIONS   PUBLISHED. 

1907    Sl'KllKIl  ATKINS. 

(iiKKi.WTo.NE  A  .loNKs.     Automatically  limitiiif;  a  current  to  a 

predetermined  value. 
British  Ixsfi.ATKii  A  Heusiiy  Caiiles  &  H.\rrison.  Telegraph 

appnratU!). 
Aktom.      Transmitters     for     electromat;netic     waves.      iDate 

applied  for,  2  2  07.) 
L.VKK.     (Fabrik  Elektrischcr  Zunder.)    Dynamns  for  explcKlin;^ 

electric  i<jniters 
Gli.MoKK.     Maiiufactarinj;  rcllector  incandescent  lamps. 
Hartknstkin.     Electric  furnaces. 
Haktknstein.     Carbon  holders  for  electric  furnaces. 
SiKMENs  Bros.  Dynamo  Works.  (Siemens  SchuckertwerkeGes) 

r^educintr  disturbances  in  telephone  and  telegraph  wires. 

M  VKKISIIIK  .MAsrlllNENB.VUAXSTAI.T  Li'DWIi:  STIiKESIIOI.Z  .\.-G. 

Matrnets  for  lifting.     (Date applied  for,  21,3/07.) 
Rii'KMAS.v.      Armature  for  magneto  -  electric  igniting  appa- 
ratuses. 
NoEr.(;ER.\Tii.     Current-collecting  devices  for  dj-namo  electric 

machines.     (Date  applied  for,  10/10/06). 
Jones.     Brakes  for  tramway  and  railway  vehicles. 
SiEMENs-S<"Hi  CKEKTWEKKE  Ges.     Spring  support  for  motor  on 

the  a.\le  of  a  vehicle.     (Date  applied  for,  25  10  06.) 
AVoi.FKAM  Lampen  A.-Cl.     Process  for  decarbonising  tungsten 

(ilanients  containing  carbon  or  carbide.     (Date  applied  for, 

51  8/06. 
Bkewer.  (Taylor.)     Electric  furnaces. 
Ai.Li^i:meine  Ei.ektkioitats  Ges.      Arc  lamps.     (Date  applied 

for,  6/12  06. 1 


COMPANIES   MEETINGS  AND  REPORTS. 

Cuba  Submarine  Telegraph  Co.  (Ltd.) 

The  .seventy-thiid  onlinary  ifeneral  meeting  was  held  on  Wednes- 
day. Mr  Charles  W.  Parish,  presiding. 

the  SECRETARY  (Mr.  .James  .Scott)  read  the  notice  calling  the 
meeting,  and  also  the  auditors'  report. 

The  CHAIRMAN  said  :  In  looking  back  to  the  records  of  our  two  last 
meetings,  one  of  which  was  held  this  time  last  year  and  the  other  last 
October,  I  find  in  each  case  I  liad  to  explain  that  our  profits  had  been 
inlluenced  by  some  unexpected  occurrence.  In  the  first  case,  our 
tralHcs  had  been  increased  by  the  jralitical  rising  in  the  Island  of  C'uba, 
which  led  to  American  inter\ention,  and  in  the  following  half-year 
came  the  earthiiuake  in  .Jamaica,  which  brought  a  heavy  addition 
to  the  Press  and  |irivate  messages  from  the  West  Indies.  But  during 
the  half-year  from  .July  to  December,  with  which  we  are  now  dealing, 
nothing  unusual  has  h.ipijcned  of  any  importance.  The  cables  have 
worke<l  well,  and  we  haxc  had  a  satisfactory  trattic  which  we  have 
Ijeen  easily  able  to  deal  with  quickly  .and  accurately.  I  must  point 
out  that  in  making  comparisons  between  this  half  aiifl  the  same  period 
last  year  the  exceptional  trattic  resulting  from  the  political  rising 
roust  be  remembered.  In  1906  we  had  as  revenue  £18,458  of  traffic 
ami  i  1 ,519  of  interest,  making  together  a  total  of  £20,007  ;  now  we  have 
£15,521  of  traffic  and  £1,957  of  interest,  giving  together  £17,478,  or  a 
reduction  of  £2,529.  You  will  notice  our  tratfic  is  less,  while  the 
amount  we  received  for  interest  is  greater,  owing  to  the  high  rate  we 
earned  on  our  cash  balances.  Our  expenses  in  1906  were  £6,513,  while 
in  the  [)resent  half-year  they  were  £6,177,  or  £336  less.  This  reduction 
chieHy  results  from  the  maintenance  and  repairs  of  the  cables  having 
been  less,  and  also  there  was  a  reduction  in  the  overtime  worked  by 
our  local  staff ;  but,  as  I  have  mentioned  on  previous  occasions,  we 
find  very  little  variation  in  our  expenses.  Every  item  thereof  is  care- 
fully watched  and  adjusted,  and  I  can  safely  assure  you  there  is  neither 
waste  nor  extravagance.  Deducting  our  expenses  of  £6,178  from  our 
gross  receipts  of  iil7,478,  we  have  £11,3C0  to  deal  with.  We  have 
placed  £3,000  to  the  reserve,  and  we  are  able  to  propose  to  you  the 
usual  dividend  at  the  rate  of  10  per  cent,  per  annum  on  the  £60,000 
of  preference  shares  and  6  per  cent,  per  annum  on  our  £160,000  of 
ordinary  share  capital,  thus  maintaining  the  same  rate  as  we  paid  last 
October— a  result  which,  I  am  sure,  will  be  satisfactory  to  you, 
esjiccially  as  the  balance  carried  forward  is  slightly  increased.  .So  far 
as  we  have  progressed  in  tho  present  halt,  everything  has  gone 
along  quietly,  much  on  the  same  lines  as  heretofore,  but  1  ought 
to  mention  that  there  luis  been  rather  a  .set  back  in  the  Island. 
Unfortunately  the  sugar  crop  has  been  a  very  short  one,  and  this,  as 
you  know,  is  a  most  important  point  in  the  prosperity  of  Cuba. 

In  reference  to  our  claims  against  the  United  States  (;overn- 
ment,  and  against  the  S|>anish  (iovernment,  I  can  only  report 
that  we  are  still  [jursuing  them,  and  we  hope  that  we  may  yet  be 
successful  in  obtaining  that  compensation  that  is  clearly  due  to  us. 
It  is  not  a  very  amusing  part  of  our  work  to  have  to  pursue  these 
claims  against  the  American  and  Spanish  (Jovernmeiits,  but  I  can 
assure  you  that  the  board  keep  them  clearly  before  their  minds,  ami 
we  mean  to  push  on  with  them.  I  now  move  the  adoption  of  the 
re|X)rt  and  accounts. 

Mr.  (JEORGE  KEITH  seconded  the  motion,  which  was  carried 
unanimously. 

-A.  resolution  approving  the  dividends  was  then  carried  unanimously 
and  a  hearty  vote  of  thanks  to  the  chairman  and  directors  brought  the 
proceedings  to  a  close. 


BATH  ELECTRIC  TRAMWAYS  LTD.)— Sir  Vincent  Caillard  stat.-d  at 
the  meeting  on  Tuesday  that  the  receipts  were  £1,270  less  than  in 
1906,  due  entirely  to  bad  weather.  Exjienses  had  increased  by  1256. 
They  had  applied  to  the  Board  of  Trade  to  allow  them  to  increase 
their  rates  on  a  portion  of  the  Weston  route,  and  the  Bath  Rural 
('ouncil  hud  derided  that  they  would  not  oppose  the  application. 
.•\ftcr  paying  debenture  interest  and  preference  dividend,  tiie  balance 
(£2,489)  has  been  carried  forward.  That  sum  would  enable  them  to 
pay  a  3  [ler  cent.  dividen<l,  but  the  directors  did  not  believe  in  divide 
ing  up  to  the  hilt. 

CALCUTTA  TRAMWAYS  CO.  (LTD.  i  —At  the  meeting  on  Tuesday,  Mr. 
E.  ('.  Morgan  said  that  £145,408  had  been  expended  on  extension 
works,  which  had  been  in  progress  during  the  year.  About  six  miles 
of  line  were  actually  completed,  and  only  ret|uired  a  few  formalities  to 
become  immediately  operative  and  revenue  earning.  In  spite  of  ditii- 
culties  they  had  obtained  receipts  amounting  to  £167,578,  or  £8,521 
more  than  in  1906.  But  their  increased  receipts  were  more  than 
counterbalanced  by  heavy  expenditure.  Power  expenses  were  higher 
by  £2,024,  partly  due  to  fuel ;  but  the  main  increase  had  been  owing 
to  maintenance  and  repairs  to  plant.  TraHic  expenses  were  higher  by 
£1,710.  and  maintenance  and  repairs  by  £7,164.  The  latter  increase 
was  mainly  due  to  cars  and  their  electrical  e(|uipment.  (ieneral  ex- 
|ienses  also  showed  an  increase  of  £6,418. 

CITY  OF  BIRMINGHAM  TRAMWAYS  CO.  (LTD.)— After  providing 
£12,000  for  debenl-ure  interest  and  £12,085.  6s.  8d.  for  preference 
dividend  to  Dec.  31,  the  surplus  for  1907  was  £35,772  12s.  lid.,  from 
which  is  deducted  interim  dividend  at  rate  of  5  per  cent,  on  the  ordi- 
nary shares  for  the  half-year  ended  .June  30,  leaving  £33,667.  I8s.  lid. 
The  directors  recommend  payment  of  a  further  dividend  on  the  ordi- 
nary shares  at  the  rate  of  5  per  cent  for  the  six  months  to  Dec.  31, 
together  with  a  bonus  of  5per  cent,  (making  10  [ler  cent,  for  the  year) 
and  the  transference  of  £27,353.  16s.  lid.  to  reserve.  Capital  expen- 
diture during  the  year  was  £8,696.  3s.  6(1.  The  tratfic  receipts  com- 
pared with  1906  show  a  reduction  of  £131,000,  due  to  termination  of 
the  leases  of  the  steam  tramways  in  Birmingham  and  the  sale  of  certain 
of  the  tramw.ays  in  King's  Norton  and  Handsworth.  The  shrinkage  in 
the  receipts  has  been  slightly  less  than  was  anticipated.  Expenses  have 
been  proportionately  reduced  and  £12,200  less  was  paid  for  rental  of  lines 
Negotiations  have  been  carried  on  during  the  year  w-ith  the  C'ity  of 
Birmingham  and  with  other  local  authorities  in  regar,!  to  the  disposal 
of  the  company's  remaining  interest  in  the  tramways.  Notice  has 
been  recei/ed  from  Handsworth  Council  of  their  intention  to  purchase 
a  portion  of  the  company's  tramways,  the  price  to  be  settled  b\'  arbi- 
tration, failing  agreement.  The  working  of  the  company's  under- 
taking by  the  Birmingham  and  Midland  Tramways  joint  committee 
continues  to  show  satisfactory  results,  and  the  arrangement  has-  lieen 
further  continued.  Owing  to  the  competition  of  the  Corporation 
tramways,  and  the  excessively  hea\y  cost  of  repairs  and  maintenance 
of  the  motor  omnibuses  and  the  prevalence  of  bad  weather,  the  result 
of  the  past  year's  working  of  the  Birmingham  &  Midland  motor 
omnibuses  has  been  very  unsatisfactory,  and  the  vehicles  have  beeu 
withdrawn  from  ser\ice. 

CORK  ELECTRIC  TRAMWAYS  &  LIGHTING  CO,  (LTD.)— The  receipts 
during  1907  were  £51.513.  8s.  3d.,  and  expen.ses  £31,797.  Is.  3d.  With 
£702.  16s.  2d.  from  1906,  the  balance  is  £ii0,419.  3s.  2d.  After  |>ayinK 
interest  and  preference  dividend,  adding  £2,500  to  reserve,  writing  off 
£2,990.  8s.,  the  directors  recommend  payment  of  3  per  cent,  divideinl 
on  the  ordinary  shares,  leaving  £735.  13s.  9d.  to  be  carried  forward. 
The  lighting  and  power  business  shows  incre;vsed  receipts  of  £2,870, 
or  over  12  |)er  cent,  compared  with  the  previous  year,  and  now  e.xceetl 
the  traction  receipts.  Owing  to  bad  weather  and  trade  depression  the 
tramway  traffic  revenue  shows  a  decrease  of  £792  comp;>red  with  1906. 
During  1906  and  1907  it  became  necessary  to  replace  certain  cables 
laid  under  the  bed  of  the  river  at  a  cost  of  £1,742,  and  this  amount  has 
been  written  off.  During  the  past  year  a  considerable  length  of  over- 
head line  has  been  renewed  out  of  revenue,  and  larger  percentages  have 
been  written  oft' certain  items  than  in  former  years.  Capital  expendi- 
ture ha,s  been  mainly  on  house  services  and  julditional  jilant  for  the 
power  station. 

DUDLEY,  STOURBRIDGE  &  DISTRICT  ELECTRIC  TRACTION  CO.  (LTD.) 
—The  gross  receipts  for  1907  were  £46,254.  7s.  6d.  After  deducting 
all  expenses,  there  remains  £11,893.  16s.  Deducting  preference  divi- 
dend to  Dec.  31  and  adding  £1,050  brought  forward,  £7,948.  16.s.  6d.  is 
available  for  allocation.  £1,000  is  to  be  placed  to  sinking  fund,  £1, COO 
to  depreciation  and  reserve  and  thedirectors  recommend  a  dividend  of 
5  per  cent,  on  the  ordinary  .shares.  It  is  proposed  to  enter  into  an 
Hgi-eenient  with  the  Birmingham  &  Midland  Co.  and  the  Shropshire, 
>\'orcestershire  &  Stati'ordshire  Electric  Power  Co.  to  sell  to  the  Power 
Co.  the  generating  stations  at  Hart's  Hill,  Amblecote  and  Lye.  As  a 
conilition  of  the  sale,  arrangements  will  be  made  for  obtaining  a 
supply  of  |X)wer  from  the  Shropshire  Co.  at  favourable  prices.  The 
arrangement  for  the  management  of  all  the  tramways  in  the  Black 
Country  by  tho  Birmingham  &  Midland  Tramways  Joint  Committee 
has  continued  to  work  satisfactorily,  and  the  agreement  with  the  other 
companies  has  been  continued  for  a  further  period.  The  parcels  and 
goods  service  has  been  further  developed  during  the  year  with  good 
results.  The  gross  receipts  amounted  to  £607.  14s.  Id.  and  tho  ex- 
penses £511.  2s.  Id. 

GRAND  TRUNK  RAILWAY  CO.  OF  CANADA-— At  the  meeting  last  week 
the  chairman  (Sir  Chas.  Rivers  Wilson)  said  that  the  work  in  connec- 
tion with  operating  the  traffic  through  the  St.  Clare  Tunnel  by  elec- 
tricity was  now  completed,  and  the  reports  were  to  the  effect  that  the 
trains  were  running  most  successfully. 
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INDO-EUROPEAN  TELEGRAPH  CO.  (LTD.)— Tliu  diiector.s  reiJOil  lor 
the  ycM-  ended  Dec.  31  la.st  states  that  the  lines  of  the  company  con- 
tinue to  work  etticiently,  and  tlie  direct  Wlieatstone  working;  enables 
the  heavy  tialHcs  to  be  dealt  with  continually,  liiniinishinrr  delay  and 
with  a  minimum  of  errors.  The  company's  revenue  from  messajre 
account  and  other  sources  amounted  to  £156,679  2s.  2d.,  compared 
with  £124,610.  4s.  7d.  for  1906.  an  increase  ..f  £11,968.  17s.  7d.  The 
expenses  are  :  On  commercial  and  general  account  £17,618.  As.  Id., 
and  on  maintenance  account  £25,434.  15s.  7d.,  total  £75,052.  IQs.  8d., 
against  £75,643.  12s.  lOd.  for  1906,  a  decrease  of  £590.  13s.  2d.  The 
revenue  account,  therefore,  shows  a  balance  of  £63.526.  2s,  6d  ,  which 
is  carried  to  profit  and  loss  account,  1907,  and,  after  deduction  of  in- 
come tax  paid,  is  reduced  to  £60,228.  6s  2d.  To  this  is  added 
£8,974.15s.5d.  brought  forward,  making  £69,203.  l.s.7d.  £18,144.13s.9d. 
has  been  jn'ovidfcl  to  meet  further  depreciation  to  date  on  the  com- 
pany's investments  and  a  small  loss  in  connection  with  the  redemption 
of  certain  of  the  same.  Deducting  this  sum  and  the  mterim  divi<lend 
of  £10,625, there  isa  balance  available  for  distribution  of  £40,433.7s.lCd., 
and  the  directors  propose  a  dividend  for  the  six  months  ended  Dec.  31 
of  17s.  6rl.  per  share  (making  A^■ith  the  internn  6  per  cent,  for  the  year 
and  a  bonus  of  20s.  per  share  (both  tax  free),  carrying  forward 
£8,558.  7s.  lOd.  It  is  also  proposed  to  make  a  special  distribution  to 
the  shareholders  of  £12,760,  equivalent  to  15s.  per  share,  out  of  in- 
terest upon  certain  investments.  This  distribution  will  also  be  tax  free. 

OLDHAM,  ASHTON  &  HYDE  ELECTRIC  TRAMWAY  (LTD.)— The  direc- 
tors' report  for  1907  stales  that  the  directors  have  had  under  considera- 
tion the  question  of  making  provision  for  the  cost  of  renewals  other 
than  those  ordinarily  charged  against  the  year's  revenue,  and  liave 
debited  profit  and  loss  with  £1.716.  5s.  7d.  to  be  placed  to  a  provision 
for  renewals.  Tlie  total  revenue  for  1907  was  £33,296.  2s.  2d.  and  the 
expenditure  (including  interest  and  the  above  £1,716.  5s.  7d  ) 
£26,547.  3s.  Gd.,  leaving  £6,748.  18s.  6d.  The  directors  propose  to 
apjjly  £500  to  form  a  cumulative  sinking  fund  for  redemption  of  out- 
standing debentures,  £1,000  to  depreciation  and  reserve,  £2,600  as 
preference  dividend,  and  £3,000  as  an  ordinary  dividend  at  the  rate  of 
7  per  cent,  for  the  six  months  to  l)ec.3l(making6  percent,  for  the year). 

RIVER  PLATE  ELECTRICITY  CO.  (LTD.) -For  the  year  1907  the  nee 
levenue,  after  providirjg  for  debenture  interest  and  depreciations,  was 
£17,290,  against  £12,018  for  19:6.  The  directors  propose  to  pay  6  per 
cent,  on  the  jn-efcrence  shares  for  the  j'ear,  6  per  cent,  on  the  ordinary 
shares  (against  ?i  percent,  last  j'car),  to  put  £4,000  to  general  reserve 
(against  £2, COO',  and  to  increase  the  carry  forward  to  £5,410.  The 
demand  for  lighting  and  i)Ower  .at  La  Plata  has  necessitated  further 
machinery  and  cables.  Tlie  supply  of  further  machinery  for  1909  and 
1910  is  under  consirleratiiin. 

SLOUGH  &  ETON  ELEGTRICITy  SUPPLY  CO.  (LTD.)— At  the  meeting 
last  week  the  directors'  report  stated  that  during  1907  the  equivalent 
of  1,746  8  c. p.  lamps  had  been  connecteil  to  the  mains,  making  the 
total  13,072  8c.p.  The  net  profit  was  £2,756.  6s.  5it.  A  dividend  of 
3i  per  cent,  (less  tax)  was  declared. 

WINDSOR  ELECTRICAL  INSTALLATION  CO.  (LTD.)— The  directors' 
report  states  that  during  1907  the  e(|uivalent  of  2,909  8  c. p.  lumps  were 
coimected  to  the  mains,  biiiiging  the  total  to  42,171  8c. p.,  of  which 
3,498  c  ]).  represented  i)ower.  The  profit  wa.s  £4,929.  lis.  6d.,  to  which 
£250  was  added  from  the  dividend  equalisation  fund,  making 
£5,179.  lis.  6d.  After  [laying  interest,  [Hefcrencc  dividend,  tind 
placing  £1,000  to  depreciation,  renewal  and  reserve  fund,  the  balance 
was  £2,094.  lis.  6d.  The  directors  recommen<led  a  dividend  of  4  i>er 
cent,  (less  tax)  on  the  ordinaiy  shares.  At  tlie  meeting.  Sir  Wm. 
Shipley  said  they  had  spent  last  ye.ii-  £1,427  on  mechanical  stokers, 
mains  and  meters.  There  had  been  an  increase  in  the  units  sold  of 
18,0CO,  but  the  average  price  obtained  was  somewhat  lower.  The 
metallic  filament  lamps  now  largely  used  in  Windsor  and  Eton  had 
made  a  ditl'erence  to  the  revenue,  but  they  anticipated  they  wouUl 
have  an  incrc'ispd  niimVicr  of  customers.  Since  the  beginning  of  the 
ye.-ir  Ihi:  equivalent  of  1, ICO  8c. p.  lamps  had  been  i-.Mniei-l  cil. 

WOLVERHAMPTON  DISTRICT  ELECTRIC  TRAMWAYS  (LTD.)— The 
total  revenue  foj-  1907  w;is  £25,125.  5s.  lid;  After  deducting  expenses 
(including  debenture  interest,  repairs  and  maintenance,  ami  £1,000  for 
renewals  trrrrd)  there  is  a  profit  ot  £2,622.  6».  7d.  Thedirectois  recom- 
nicnd  that  £5C0  he  placed  to  ih'preciation  and  reserve  and  a  dividcnil 
ofl'.  per- cent,  paid  on  the  oidin.aiy  shares.  £9,086  will  be  received  fiom 
Duillcy  Col  por-.-itiorr  as  the  pirrchase  price  of  the  tramways  iir  Dudley 
(hi;rcaftcr'  to  be  leased  lo  the  company),  .and  th<'  drreclois  have  mil 
consideicd  it  neccssai-^  (o  .set  asiclo  .irry  [amount  to  sinkirrg  firnd. 
During  (he  year  £1,135.  15s.  lid.  was  c.\pondcil  oir  capital  irccoirnt. 


STATUTORY  RETURNS  AND  MORTGAGES  AND 
CHARGES. 


HTATOTORY  RETURflS. 
ANGLO  SPANISH  ELECTRICITlf  CO.  (LTD.  i-koluni   to  Dec.  31  (fiveB 
capital  111  £100  in  £1  shares,  of  ivliicli  7  have  been  tJikcn  up.    Nolhing 
has  been  called  up.     SI(irlga({cs  and  charges  nil. 

CHARINO  CR08B,    WEST    END     &    CITIf    ELECTRICITlf    SUPPLY  CO. 

(LTD.)— li.tiirri  to  .Man-h  17  givc«  nipii.d  as  £2,100.000  in  l,'iO,001) 
prdereiicc.  13),CO0  oidinar.\,  80,000  city  luidoi  taking  proteioncc  and 
80,000  city  iiiider(«kiiiK  ordimuy  HhniDO  of  £b  each,  of  whicli  80,000 


pi-eference,  80,000  ordinai-y  80,000  city  undertaking  preference  and 
70,000  city  undertaking  ordinary  have  been  taken  up.  £5  iier  share 
has  been  called  up  on  the  preference,  ordinary  and  city  undertakniy 
ja-eference,  and  £1,200,000  has  been  received.  "  £350, COO"  is  considered 
as  paid  on  the  city  nndei'taking  ordinary.  Mortgages  and  charges, 
£445,736  4  per  cerrt.  debentui-e  stock  and  £472,0^0  city  undertaking 
5  iier  cent,  debcntui'e  bonds. 

KEIGHLEY  ELECTRICAL  ENGINEERING  CO.  (LTD. ! —In  return  to 
Sept.  27  last  (filed  Jan.  29i  capitil  is  £10,000  in  7,000  oi'dinary  and 
3,000  preference  shares  of  £1  eaclj.  of  which  4,100  oi-dinary  and  1,000 
preference  have  lieen  taken  up.  .£1  per  share  has  been  called  up  on 
2.488  ordinary  and  1,200  preference,  and  £3.683  has  been  received. 
£2,012  is  considered  as  paid  on  £1,612  ordinary  and  400  [ireference. 
Mortgages  and  charges,  £5,000. 

THOMPSON,  RITCHIE  &  CO.  (LTD.)  -In  return  to  Dec.  31  capital  is 
£5,000  in  200  preference  and  300  oi-dinary  .sliares  of  £10  each,  of  wliich 
200  preference  and  190  ordinary  have  been  taken  up.  £2,200  has  been 
paid  on  220  shares  and  £1,700  is  considered  as  p:iid  on  170.  Mort- 
gages and  charges,  £2,500. 

UNITED  ELECTRIC  CAR  CO.  (LTD.)— Capital,  in  return  to  Oct.  3,  is 
£300,000  in  150,000  oi-dinai-y  and  160,000  preference  shares  of  £1  each, 
of  which  150,000  ordinaiy  and  103,000  preference  ha\e  been  taken  up 
£260,000  has  been  recei\ed.     Mortgages  and  charges,  £50,000. 

MORTGAGES  AND  CHARGES. 

LEICESTERSHIRE  &  WARWICKSHIRE  ELECTRIC  POWER  SYHD.  (  LTD. 

—  I.SS11B  on  ilarch  16  of  £100  5  ]ier  cent,  debentures,  part  of  series 
created  March  9,  1907,  to  secure  £6,000,  charged  on  company's  under- 
taking and  proiieity,  present  and  future,  including  uncalled  capital. 
No  trustees.     Previously  issued  of  same  series,  £850. 


CITY  NOTES. 


MEMORANDA  (April  16).— Bank  rate  3  per  cent,  (since  March  19, 
1908.  Price  of  silver  25;^— 254d.  per  oz.  Consols  86}i— 87rV-  for 
money,  and  87 j',; — 87,',.,  for  account.  Consols  Pay  Day,  Jlay  6  ;  Stocks 
and  Shares  Continuation  Days,  April  27  and  Mav  6  ;  Ticket  Days, 
April  28  and  Jlay  7  :  Pay  Days,  April  29  and  May  8  ;  Mining  Share 
carry-over  Day,  April  24. 

Prices  ok  Metals  (London). — Copper,  cash,  S8i — 58j  ;  three  months 
59— 59^.  i/tarf,  English,  13i  —  14i  ;  foreign,  15g—13J.  .s>7^ r,  foreign 
21— 2U.  rill,  English,  144-145  ;  foreign,  cash,  144A— 145,  three 
months,  145.V — 144.  Iron,  Cleveland,  cash,  52  Oi  ;  three  months, 
49/0— 49  3.     "  

CITY  OF  SANTOS  IMPROVEMENTS  CO.  (LTD.)— The  directors  report 
states  that  the  probt  for  the  past  year  was  £45,355.  After  providing 
for  interest,  preference  dividend  and  interim  ordinary  ilivideiid  (hero 
remains  £18,124.  After  placing  £4,000  to  reserve  and"  £2,000  lo  tram- 
way renewals  account,  a  final  dividend  (tax  free;  of  4.^  per  cent,  on  the 
ordinary  shares  (making  7  per  cent,  for  the  yeari  is  (Feclared. 

COUNTY  OF  LONDON  ELECTRIC  SUPPLY  CO.  (LTD.)— The  transfer 
books  .and  register  of  liol.leis  of  (he  second  debenture  stock  will  bo 
clo.sed  from  the  22riil  In  (he  3Dt  h  inst.,  preparatory  to  payment  of 
interest  due  May  1. 

GESELLSCHAFI  FUR  ELEKTRISCHE  UNTERNEHMUNGEN.   BERLIN.— 

A  dividend  of  8  per  i-eiit.  i-  n ipiiienileil  for  the  past  vcir. 

MARCONI'S  Y.'IRELESS  TELEGRAPH  CO.  iLTD  )— The  directors  an- 
nounce that  the  report  will  be  i^-iied  to  the  shareholders  immediately 
after  Easter,  .ind  tli.it  tlie  anrrual  meeting  will  be  held  on  .-Vpril  30. 

MEXICO  TRAMWAYS  CO.— The  directors  have  declaro.i  a  dividend 
at  the  rate  of  4  per  cent,  per  annum  for  the  quarter  ended  March  31. 

MONTE  VJDEO  TELEPHONE  CO.  (LTD.  1  The  directors  recommend  a 
dividend  of  6  per  cent,  (less  lax)  on  the  ordinary  shares  for  the  past 
h.dfyear. 

STOCK  EXCHANGE  NOTICES.  -The  Stock  Exehungo  committee  have 
a|i|ioiiilcil  .Vpril  23  a  special  settling  day  ill  and  have giantcd  a  quoi 
lion  lo  £176,000  lii»l  <ieben(ure  stock  of  the  I'roviinid/  Tmmmii/.i  i 
(/.'</.)  dividcil  into  £10 shares,  and  have  also  ordered  a  fiu'tlior  i.ssut  • 
£385,576  deferred  stock  of   the  Xnlioii'i/  Til< i>lii>iii    Co.  (I.lil)  to  i 

quoted. 

UNDERGROUND  ELECTRIC  RAILWAYS  CO.  OF  LONDON  (LTD.)  -Parti. 
lars  have  been  pnblislicil  ot  a  .selniiic  by  the  directors  tor  providing  I 
I  he  Id  Icmption  of  the  profit  shaiiiig. secured  notes  which  matiircon.lu  II'  1 
next.     There  are  6  percenl.   profit  slariiig  notes  oirlstiiiuling  toll. 
arnoiiiit  of  £,,599,300  and  S  16,650, OOJ,  and  it  is  proposed  to  exchare.:i 
them   for  £3,000,000  4J  percent,  bonds  and   £5,203,01)0    6  per  rem 
income  bonds.     The  terms  ari'  40  per  ceiil.  nominal  value  of  the  noii 
for  l\\  pi 'I  cent .  bonds  and  70  per  cent .  iioininal  \aliie  for-  ini-omc  boo 
at  par.     In  addilion.  £1,OCO,UOU  prior  lien  5  pci  eeiil.  bor.ds  arc  aho 
be  created,  which  will  be  underwritten  by  Messrs.  Speyor,  and  will  i 
oH'erod  to  the  noteholdei.s   and    shai-eholders   al    93.     To  uniibic   i 
scheme  to  be  efl'ectively  carried  out,  the  eoinp»i>y  will  havo  to  be  pi' 
into   liquidalion.  and   steps  have   been  taken  to  haven   receiver  an  I 
manager  iiiipointeil. 

On   \Vi  iliieslay,  Mr.  .Iiisliie  Warrington  appoiiileil,  with  llie  > 

sent  of  all  pailics.  Sir  li.  .S.  (iibb  receiver  and  m.imiger  of  lliccom 
puny.  | 
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1,2S9 
6,401 
1,103 

17,514 
16,2.53 
1.689 

30,809 

203 

20.692 

140,616 

1,624,895 

76,299 

4,310 

268 

23,079 

28,738 

2  550 

134,195 

62,688 

4,000 

130 

6,0?2 

1,235 

556 

7,399 

5,208 

7,309 

21,170 

1,361 

2,080 

23,820 

9,936 

701 

638 

631 

15,933 

$9,690 

921 

336 

8,.180 

3,603 

11,311 

1.893 

10,301 

10,978 

138 

483 

1,<II8 

4,909 


'■?,'  ^?'"=«"''P«i=uuj  are  wico  cue  ci>rre8pon<liaK  porioa 
Pliu  3  a«j..    •  Partly  electrical,     f  Minus  3  days.     %  M 


m 

2 
13 
13 
44 
13 
13 
15 

JjL 

latit  year. 


1,364 
4,215 
319 
5.668 
31,012 
3,050 
1,162 
15,953 
11.318 


Inc.  or 
Deo,  (o) 

i, 

1,207 

4-  62 

+      32.370 

149 

f      11,374 

I  f         ^7 

76 
I-        1,30^ 


+ 


1,215 
694 

901 


6,318 
133 

'"  Ho 

3,4.55 

742 

48 

20 

R15,183 

146 

438 

186 

2,003 


6,596 
109 
225 
474 
832 
289 
192 
48 
587 

1,240 

2,119 
225 
232 
29 
130 
16,563 
150 
412 

1,181 
31,916 

I,7l3 
621 
76S 
116 
630 


637 
167 


2,3,- 4 
185 


C40 

12 

109 

2,914 

41,915 

4, ''80 


1,115 

125 

15,787 


l.rcl 

lt.7 

;i 

329 

1,014 

17 

1,052 

100 

1,316 

493 

39o 

316 

299 

21 

2,227 

41.101 

2 

230 

717 

49H 

389 

871 

90? 

117 

12 

30 

343 

1,077 

'  411 

26 
£08 
277 

""  163 


ELECTRICAL  COMPANIES'  SHARE  LIST. 


Misus  3  daya. 


817 

i  flu.  2  a.y. 


i  Labi 
'  DIVI- 
j  DWID 


lOl  9/0 

10,  4/8 

10    «/0 

SI.    4J% 

6l  3'8 

St.:  i\X 

61  6;6 

61  S/6 


2/« 

m 

4% 

2/S 

2/e 

7/0 
6AI 
6Z 

in 
i/io; 

6%' 
6/0 
60 
4i% 
4J% 
3'6 
2/6 

m 

4/8 
6/0 
6% 
iX 
4% 

4J% 
1/6 


6 

3/0 

St. 

iX 

b 

3/B 

1 

3'X 

St. 

»°. 

St. 

3*"/ 

100 

4*X 

10 

3/7.1 

too 

4*X 

6 

6/6 

b 

6% 

too 

iX 

1 

n 

100 

44% 

10 1 

Cl 

St. 

6 

5 
St. 

6 
St. 

b 

1 

1 
3t. 

5 

b 
St. 

I 

6 

St. 
I 
1 
St. 
St. 
1( 
10 
St. 

11 
1( 

St. 

St. 
St. 
St. 
St. 

lot 

SI. 

t 

100 

SI. 
St 
St. 

St.  I 

St.; 
St.: 

101 
lO)  6/0 

1U|  .. 
10  i  4/0 
St.i  if, 

6:  4/0 
St.!  i^X 
10    9^ 


8/0 
4/6 
4% 
6/0 
3/6 
35% 

4% 
4/0 
0/6 
6/81 
4i% 
2/6 
2/6 
4J% 
6,0 
2/3 

4% 

0/6 
*hX 

nx 

9% 
*% 
iX 

6/0 
6% 

n 
i% 
it 

2/6 

*x 

.6% 

6% 

7/0 


NAME. 


ELECTRICITY  SUPPLY. 


,  Onl. 


Boamemouth  &  Poole  EIcc,  Sui 

Do.     44  per  Cent.  Cum.  Pref.  

Do.     0  per  Cent.  Cum.  Second  Pref. 

Do.     i\  per  Cent.  Deli.  Slock  (red.) 
(Bromley  (Kcnl)  El.  LI.  Si.  Power  Shares 

Do.  Do.  1st  Doln. 

Bronipton  ft  Kenstnflton  Elec.  Sup.  Ord. 

D.I.     7  per  Cent.  Pref. 

Central  Elec.  Sim.  Co.4T  (luar.Dh.Stock 
Ch«rincCros»(W.EndACily)BI.Sup.Co. 

Do.     4J  per  Cent.  Pref.   

Do.    4perCent.  Deb.  Slock  (red.l 

Do.    CitT  Undertaking  4J;;:  Cm.  Pref. 

Chelsea  Electric  Supply  Ord 

*  Do.  4i  percent.  Dell.  Stock  (red.)  ... 
City  of  London  Electric  Lighting  Ord.. 

Do.     6  per  Cent.  Cum.  Pref.  

Do.     6  per  Cent.  Deh.  Stock  (red.) 

Do.  4*  per  tent.  2nd  Deb.  Stock  (red. 
County  of  Durham  Elec.  P.D.  Ord 

Do.     5  ]ier  Cent,  non  Cum.  Pref.  

County  of  London  Elec.  Supply  Ord 

Do.     6  per  Cent.  Com.  Pref. 

Do.    44r  Deb.  Stock  (all  paid)  (red.).. 

Do.  Second  Deb.  Stock  Prov.  (ierts... 
Folkestone  Electricity  Supply  Co,  Ord. 

Do.     5  per  Cent,  v'^um.  Pref. 

Do.     4J  1st  Deb.  Slock  (red) 

Hove  Electric  Lighting  Ord 

Kensington  &  Knightsbridge  Ord 

Do.     6perCent.  1st  Pref. 

Do.     4  per  Cent.  Deb.  Stock  (red.) 

Kensingtn.  &Knglbg.  Co.&  NottingHill 

Co.  (.Toint  Station)  45;  Deb.  Stock  (red.) 

Kent  Elec.  Power  Co 

London  Electric  Supply  Ord , 

Do.     6  per  Cent.  Pref. 

Do.     4  per  Cent.  1st  Mori.  Deb 

Metropolitan  Electric  Sup.  Ord 

Do.     4J  per  Pent.  Cum.  Pref.  

Do.     4ii  per  Cent.  Deb.  Stockist  Mort, 

Do.  SiperCeut.Mrt.  Deb.  Slocklred.) 
Midland  Elec.  Corp. for  P.D.ldtMort.Db. 
Newcastle  ifc  Diet.  Elec.  LIg.  Ord 

Do.     4)1  per  Cent.  Deb 

Newcastle  Elec.  Supply  Ord 

Do.     6  per  Cent,  non  Cum.  Pref. 

Do.  4  per  Cent.  Mort.  Deb.  red.  1907. 
Kortbern  Counliea  Elec.  Sup 

Do.     4*  per  Cent.  Deb 

Nolting'Hill  Electric  Ord 

Oxford  Electric  Ord 

Do.    4  per  Cent.  Deb.  Slock    

St.  James'  &  Pall  Mall  Elee.  Ord 

Do.    7  per  Cent.  Pref.    

Do.  31  per  Cent.  Deb.  Slock  (red.)  ... 
Smithfleld  Markets  Electric  Snp.  Ord... 

Do.     4  per  Cent.  Deb.  Stock 

tSouth  london  Electric  Supply  Ord 

South  Metrop'n  Elec.  Lt.  &  Power  Ord. 

Do.     7  per  Cent.  Cum.  Pref. 

Do.    4J  1st  Db.  Stk.  Red 

Urban  Electric  Supply  Ord 

Do.     6  per  Cent.  Cuin.  Pref.    

Do.     4J  per  Cent.  Ist  Mort.  Deb 

Westminster  Elec.  Sup.  Ord 

Do.     44  per  Cent.  Cum.  Pref 

ELECTRIC  RAILWAYS,TRAIVIWAYS.&.c. 

Baker  St.  &  Walcrino  iX  Perp.  Db.  St. 
Bath  Elee.  Trams  Pref.  Ord 

Do.     5  per  Cent.  Cum.  Pref. 

Do.  4)  1st  Mort.  Deb.  Stock  (red.) ... 
B'hani  &  Midland  Trams  4J  1st  Db.  Stk. 
Bristol  Tramways  ^  CarriHce  Ord. 


IJ-llJ 
10-11 
101-11 
102  —106 
4*-6 
96— 91 
7J-8} 
6J-7J 

98  -101 
88- 4J 
4J-48 

96  -99 

4  -4i 

8i-3S 

101  —104 

98-106 
lij— l?i 

123  —126 

101  —104 

3  —33 

4i— 4i 

11 -8i 

l"3-li'. 

1j7  -Uu 

08  -  irjl 

4J-6 

4i-6iJ 

94  —97 
6} -63 

n-ii 

6|-7 

96  -n 

97  -101 
88  -9! 

1  -H 

4i-5 
90  -93 

43-6J 

4J-6} 
ir,7  —HI 
86  -90 
96  -99 

91-1'i 

95  -99 
61-61 
BJ-6i 

95  -97 

96  —97 
1IJ-12J 

68-6S 

93  -95 

71-fi 

ei-7 

85  —to 

J-IJ 

70  —74 

■2i-1i 

i-i 
14-ii 

99  —102 
is-si 
]|-n 

8'  —90 
7J-8 
4J-61 

S9  —92 


Do.     Cum.  Pref.  (fully  paid) J       8J— 9 


-I 

-91 
-96 
-ICJ 


10 

St. 

5 

St. 

1(1 
St. 

10 

11!  f>x 

St.;   4% 
10    5,0 


64 
*U 

i% 
f/0 
6/. 


tx 


0/6 
«»« 

iX 

21 X 
31% 

^i 

8i% 
3)-/ 


Do.     4  per  Cent.  Debs j  100 

British  Electric  Traction  Ord lJ-18 

Do.     6  per  Cent.  Cum.  Pref. 4  — 4J 

Do.     6  per  Cent.  Perpetual  Debs I     93-95 

Do.     4i  per  Cent.  2nd  Deb.  Slock i     72  —76 

83  -86 
51  —67 

100  -103 

81  —a 

4J-6 
98  -101 
33  -41 
113  -116 
112  —116 
110  —113 
1'6  —109 

101  -104 
12J-13J 
12J  -  13i 

i-n 

6  —7 
87  -90 

4  -li 
95  —98 
l(i-lli 

94-10 

93  -94 

J-l| 

68  — (3 

9j— 101 

91  -94 
l|-li 
61-6} 

SO  -S7 
61 -VJ 

89  -85 
2  —4 
8  -6 

9i  -93 
42i-43i 

65  -63 
86  —to 
76  — 79 
73  -76 

92  — 9i 
to  -93 


Central  London  Ordinary  Stock 

Do.     4  per  Cent.  Pref.  Stock    

Do.     Deferred  Stock    

Do.     4  per  Cent.  Debs 

Charing  X.CustoniHmpsId  Per  Db. Stk 
(ity  of  Birmingham  Trams.  55; Cm. Pref. 

Do.     4  lier  Cent.  Isl  Mort.  Dobs 

City  &  Sciutli  Loudon  Elv.  Con.  Ord. 

Do.     6  per  Cent.  Perp.  Pref.  (1891) 

Do.     (1S9C) 

Do.     (1901) 

Do.     (1903) 

I'o.     4  per  Cent,  Perpetual  Debs.  .. 
Dublin  United  Trams.  Ord  

Do.     6  per  Cent.  Pref. 

i   Gt.  Northern  k  CilyRlv.  Pref.  Ord. (45;) 
G.  Northern. Pieeadillv&Brompton Ord. 

Do.     4  per  Cent.  Deb.  Slock 

Htisliugn  h  Disl.  Elec.  Trains.  6;^  Cm.  Pf. 

I     Do.       fi  I'h.  St 

1    Imperial  Tramways  Ord 

!  Do.    6  per  Cent.  Pref. 

i  Do.     4J  per  Cent.  Debs 

I.  of  Thanel  E.  T.  *  Lt.  6  per  Cent.  Pref. 

Do.    4  per  Cent.  Dob.  Stock 

Lanarkshire  Tramways  

Lanes.  Utd.  Trann  5  ;  Prior  Lien  Db.  St. 
Liverpool  Overhead  Railway  Ord 

Do.    6  per  Cent.  Pref 

Do.    4  per  Cent.  Deb 

Loudon  I'uiled  Trams,  h^  Cum.  Pref.  ... 

Do.    4  per  Cent,  lat  Mort.  Deb.  Stock 
Mersey  Con.  Ord.  Stock    

Do.     3  per  Cent.  Perp.  I'ref.  

Metropolitan  £!ec.  Trauiwuys  Def.  

Do.     6  per  Cent.  Cum.  Pref.  

Do.     4t  ner  Ceut.  Deb.  Stock  

Metropoliiau  Hallway  Consolidated  

Do.     Surplus  Lauds  Stocks 

Do.     8^  per  Cent.  Preference 

Uo.    SJperCeut.  "A  "  Preference  

Do.    Si  per  Cent.  I  onvertible  Pref. 

Do.    81  per  Cent.  Debenture  Stock 

Do.     3}  percent.  'A"  Ditto 


£  ■.  d. 

5  M    0 
4     2    0 

6  9     0 

4  5    S 

5  10 
4  11 

6  1 
4  10 

3  19 
0     1 

4  17 

4  1 

5  9 

6  4 

4  6 

5  13 
4  14 
3  19 


Dividend 

DUK. 


KuaiMKsa 
6  D.v\>  tc 
Al'KII,  14 
Uigh.  Low 


4 

6     6 

5  S 

6  1 
4  1 
4  2 
4  9 
6  10 
4  12 
4  13 
6  7 
6  14 
4  6 
4     1 


6 
7 
8 
11 
17 
4  10 
4    9 

6  li' 
4     9 

7  5 
4  12 

7  17 


6  7 
B  13 

5  6 

7  16 
4  11 

6  18 
4  11 


6  14 
4  12 
1  3 
4     1 

3  19 

4  9 

4  12 
8  13 

3  16 


4  IS 
6  0 
6  0 
4  8 
6  4 
4  6 
4     1 

3  18 

4  U 

3  18 

4  11 
6  12 
4  15 
4     3 

4  13' 

5  14 

6  10 

4  4 
6    1 

5  0 
3  17 


5  8 

6  13 
4  0 
6     2 

4  8 
10  18 
U  14 

5  0 

6  5 
4    5 

4  7 
8     0 

5  14 
4  16 
4  15 
8  11 

4  9 
3  18 

12  12' 

5  5 

6  0 

3  17 

4  14 

3  10 
8  18 

4  15 

5  0 

3  19 

4  7 
4 
4 
4 
4 
3 


Mar.  S.'pt, 

K<b.  Aug 

Kelt.  Aug 

Jan.  .luly 
April.  Ocl 

May,  Nov 
March. . .. 
Mar.  Sept 

.lune,  Dec 

Feb,  Aug 

Feb,  Aug 
_/an,  .Tuly 

.Ian,  .luly 

March    . . 

June,  Dec 

Feb,  Aug 

Jan.  July 

June,  Dee 

Jan.  July    If4 

April,  Oct 

April,  Oct 

Feb,  Aug 

M.ir,  Sept 

Jan,  July 

May,  Not 

April.  Oct 

Mar,  Sept 

Feb,  Aug 

April,  Oct 

Feb,  Ang 

Jan,  July 


eat.     cat 


10,', 
114 


.<S' 


1?J 


8 


12J 


».>8 


5 


90 


ti      6Ji 


April.  Oct 
,Tan.  ,Tuly  ' 
Mar,  Sept  , 
JIar,  Sept 
Jan.  July  ] 
April.  Oct 
Jan,  July 
June.  Dec 
Jan,  July 
June,  Dec 
Feb,  Aug 
Jan,  July 
Feb,  Aug 
Feb,  Aug 
Jan,  July 
Mar,  Ang 
Jan,  July 
March  ..  . 
March  ..  ' 
.Ian,  July 
Feb,  Au.g 
Feb,  Aug 
Jan,  JtUy 
Feb  .... 
Feb,  Aug 
April 


Feb,  Aug  ]     . .  ;     „ 

April,  Oct  ICO  J 

April,  Oct  ..        ., 

April,  Oct  ..        •• 
April.  Oct 

Mar,  Sept  7J       7g 
Jan,  July 


6|'« 


4  13     9 


Jan,  Jul  J 
A  pril .... 
Jan,  July 
April,  Oft 
Jan,  .July 
Feb,  Aug 


Feb,  Ang 
June,  Dec 
Feb.  Aug 
April,  Oft 
May,  >0T 
Feb,  Aug 
Feb,  Aug 
Feb  .... 
Jan,  July 
Jan,  July 
'April.  Oct 
April,  Get 
Feb,  Aug 
Feb,  Aug 
0  \  Feb,  Aug 
Feb,  Aug 
Feb,  Aug 
May,  >or 
Feb,  Aug 
Feb,  Aug 
Feb,  Aug 
Feb,  Aug 
Jan.  July 
Mar,- Sept 
April,  Oct 
Mar,  Sept 
ilar,  Sept 
Jan,  July 
Mar,  Sept 
Jan,  July 
Feb,  Aug 
Jan,  July 
Feb,  Aug 
Feb,  Aug 
.Ihu,  .Inly 
Jan.  July 
Jau,  JuJt 
Feb,  Aug. 


9U     9C^ 


9^1 


li:! 
102 


I07S 


76i 
81 

looi 


feoi    8;i 


April..  . 
Feb,  Aug 
Jan,  Jrilj 
Feb,  Aug 
Feb,  Aug 
Feb.  Aug 
Feb,  Aug 
Feb,  Aug 
Jan,  July 
Jan,  July 


*  In  o&IPiilat<D£  the  yield,  ftllowance  bsa  been  made  lor  accrned  interest  bat  not  for  redemptioB. 

t  Ex  DiTidend 
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EL.ECTI?,ICAL    COIVII^A^IVIES'    SHAR.E    LIST Continued. 


Last 

|divi-1 

DRND 


NAME. 


Price 

Tues., 
April  14. 


K4TK  % 
YIELD. 


DlTTDEHD 

Due. 


iSlrSlVUiS 

6  Pays  to 

A  PHIL  u. 


LAST, 

Dm -I 

DKNDI 


NAME. 


Sf. 
St 
St, 

St 
SI. 
St. 
St. 
St. 
5 

1 
] 

St. 

1 

SI. 
lUO 

"s 

6\ 
St. 


m 

3'/, 

w, 
n 

*z 

flh 

U,6 

0/7| 
i'/, 
bY 


riFCTRIC  RAILWAYS  A,  TPAWWAYS-,Conf/«»frf. 

.M.tn  l.ililcii  Pislriil  Kailwuv  OkI i     lU— 12J 

Do.    J'xtei-sionProf.  (6  prrCent.)  I     2U  — 56 

Do.     /(p^pnled  Fxt.  Prpf.  (Int.  Guar.  Iivl 

,  Una.  Klec  Blvs.  Co.  of  London,  Ltd!)  t*  -J8 
Po.  3  Jier  CpTit.  Con'oltd.  Eent.ctarpje!  '3—78 
Do.     4  iwr  Criit.  Midland  Bent -c-barge;  IW  — lil4 

Do     Tiisr.  .Slock  4  jicr  Cent  40  -4S 

Do.     CliPirent    P(  ip- Deb.  Stock 1118—113 

Do.     4  percent.  Dillo 

New  Gen.  Trect.  6  oer  Cent,  Cum.  Pref. 

Potteries  Klectric  Traction  Ord 

J)o.    6  per  Cent.  Cum.  Pref.  

Do.     4il  oer  Cent.  Deb.  Stock    

R.  Met.  Elec.  Trams.  &  Lte.  eX  Cm.  Pref.     _  . 
Do.     4  per  Cent.  Peb.  Stock "^ 

Sunderland  Diet.  Elec.Trms.SXlstMt.Db.      '•^ 

T'ndereround  Elec.  Eys.  Co.  of  London... 


1 
1 
1 
1 
6 
6 

St. 

St. 


l/if 

1/;^ 
'Pi 

e/o 

3/0 
St.    4% 


St.  4*5; 

St.    4iiS 

5    E'O 

6    2/6 

St.  H% 

1   l/7i 

Bt.    Hi 

1   U/8J 

1  0/7J 

)  <m 

1    1/0 

1    l:/VJ 

3    3/U 

100   bX 

1  vni  1 

b    2/0 

6  0/75  ' 

Bl-   Hi 

b    2/6 

6    4/2 

St     4% 

St^    bX 

b    .. 

St.  ax 

Sl-i  tX 

10   6/0 

Bt.    42 

t    11/0 

;  2,3 

ft  m 

11    lf./0 

ICI     4J! 

1    ?/0 

1  0,9; 

1   0/7J 

St.   lU 

1     .. 

6    .. 

12  30/0 

110  n 

1  2/0 

1    0/6 

St.,  5% 

61.    4Z 

1(0  ijc 

JlJ    6,0 

b    1/0 

5    3/0 

100   4-/. 

10    ..      { 

.00  bX 

8t.   16/0 

Bt.  30/0  1 

tt.    IX    1 

Si.   tX    , 

10  6/0  , 

10  10/0  , 

6    2/0 

1,   biO 

1^  *>tX 

20    4/U 

HO    «t% 

81.  :(/o 

Bt.  17/6 

St.  4y. 

Iti   2/6 

81.    47. 

IC'Ol  iX 

ib,  *X 

10  &/U 

UOl  4»X 

26'  12,« 

1(0    11 

IIKI    tl 

1     .. 

lOOi  *'/, 

10    4/0 

2J    1/8 

100    4% 

10    .. 

10  e;o 

10  S(l,0 

10(1  hx 

10  «/0 

hi.;4j; 

i-h 

A     a 
9j'-96 

■    -82 

-7h 

39  —43 

Yorkshire  (W.B.)  Elec.  Trams.  Ord. ..,!!       '  —14 

Do.    6  per  CeEt.  Cum.  Pref;    3  — 3i 

Do.     4J  per  Cent.  Ist  Debs ,.      84—87 

rUCTRIC  NTANUFACTURINC,  &c. 

Aron  Electricity  Meter  Ord j      ■,'i.""T« 

Do.    6?Com.  Pf. !      \k-ii 

Babcock  k  WUcoi  Ord 3S— 3J 

Do.    Pref. 1i'.-1t's 

British  Insulated  &  Helsby  Cables  Ord.  6J— 6j 

Do.    6  per  Cent.  Pref. 6i-6i 

Do.    H  per  Cent.  1st  Mort.  Deh.  (red.)  102  —105 

British  Thom8'n-Houst'n4j%  1st  Mt.Db.'  94  — S9 

British  Westinghouse  6  per  Cent.  Pref... I  i-| 

Do.    4  per  Cent.  Mort.  Deb.  Slock 1  46-60     j 

Brush  Electrical  Engineering J 

Do.     6  per  Cent.  Pref.  non-Cum jTr- I'c 

Do.     4  j  per  tent.  Perp.  1st  Deb.  Stock'  74-79 

Do.    Perpetual  2nd  Deb.  Stock    \  69—64 

CaUendcr's  table  Con.  Ord lOJ-1]', 

Do.    6  per  Cent.  Cum.  Pref.  6i— 6J 

Do.     4J  per  Cent.  1st  Mort  Debs,  (red.)  icej— lOSJ 

Castner-Kellner  Alkab  Co ,  1-,'^, — 1  v^ 

Do.    4i  per  Cent.  1st  Mort.  Deb.  (red.).!  lOO  — 1U3 

Chadburn's  (Ship)  Telegraph  Ord '  1^- IV'e 

Do.    6  per  Cent.  Cum.  Pref.  '  1  — IJ 

Consolidated  Electrical  Co |  ^. — ie 

f  Consolidated  Signal  Co H— ll 

Do.     6  per  Cent.  Cum.  Pref. I  i"—H 

Crompton&Co.  (Nos.  1  to  ?6,000)  1  lli-ljl  1 

Do.    6  per  Cent.  1st  Mort.  Debs,  (red.).l  92—96     i 

Davi.-;  &  Tiiniiiins j  3— IJ 

Dick,  Kerr  &  Co.  Ord l|-lg 

Do.     6  per  Cent.  Cum.  Pref. 1  — U 

Do.    4  j  per  Cent.  Deb.  Stock    I  101 —103 

Edison  &  Swan  United  ("A"  bh.)  (£3  pd.)  }— 1 

Do.    (jtepaid)   ; li— ?i 

Do.    4perCent.Mort.Deb.Stock(rd.),  78-81 

Do.    6  per  Cent.  2nd  Deb.  Slock 85 —S7     1 

Edmnndson's  Elec.  Corp.  Ord.    ...  - i— g 

Do.     eptrCent.  Com.  Pref. 1— IJ     | 

Do.    4J  per  cent.  1st  Mort.  Deb.  (red.)  58-63 

Electric  (onstruction  Co J  — i 

Eo.    7  per  Cent.  Cum.  Pref. IJ— ij 

Do.    4  per  Cent.  Perp.  1st  Mort.  Deljs.  64  —C8 

General  Electric  (1900)  6%  C>im.  Pref...,  I  "}-8i 

Do.    4  per  Cent.  1st  Mort.  Debs 67-80 

Uenlej's  Telegraph  Works  Ord ;  loj-lli  1 

To.     4}  per  Cent.  Pref.   |  4J— 68 

lo.    4j  pi  r  Cent.  1st  Mort.  Deb.  Stock  106  —108 

IndiaLul  hcr.GuttaPcroha,  ic.,Wrk».'  161- IfJ 

lo.     4  |(rtcnt.Deb8.(rcd.) ,  18— IIU, 

Nalii'iiirl  Ei(c.  Construclion  Co <  1'.,— is 

Bichardso  s.AVeslparth  j:Co..Ltd.Ord.|  A— g 

Lo.    6  I  er  Cent.  Cum.  Pref. I  \i—\i     \ 

I  o.    4}  rer  Cent.  Perp.  Deb.  Slock    ...  t7  — H 

f-implcx  (Conduits  Ord IJ 

1  o.    6  per  Cent.  Cnm.  Pref. 6}        i 

lelegraph  Const  ruction  &  Maintenance  31—33 

Lo.    4  per  Cent  Deb.  Honda  (1909)    ...  lOU  — 103 

Vickcr?,  S^-nsi  Maxim,  Ltd.,  Ord 1;!— Ij: 

Lo.    6  per  Cent.  non-Cum.  Preference  ^S— lA 

Do.    6  per  Cent.  non-Cum.  Preferred  1(1  — 106 

Do.    4  peVCent.  Isl  Mort.  Db.  Sk.(red)  102  —1€4 

Lo.    4!  percent.  2nd  Mort.  Deb.(rcd-,  102-104 

J.  0.  White  A  Co.  h  per  Cent. Cum. Prl.  8-9 

tWillnns  i  Eobinson  Ord 1  — IJ 

t  Do.    6  per  Cent.  Cum.  Pref. »{— Cl     I 

Do     4  percent.  Ist  Wort.  Debt j  72—77 
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3  17 
3  17 
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May  .... 
April,  Oct 
-Feb,  Aug 
'.May,  Nov 
Feb,  Auk 
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June,  Deo 
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April  14. 


KaTK% 
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DiVIDEMD 

Due. 


Bi'f^i.'.Ksa 

i  6  D.\      TO 

Afni,  n. 


7    7  6 

6  12  6 

3  16  9 

7  10  6 

4  18  0 
4  6  6 
4  11  0 

8  0'  0 


6  11 

7  0 
6  10 
i    7 

4     2 

8  11 
4     7 


4  19 

5  16 


6  7 

3  17 
8    S 

4  14 
4  16 

3  16 

4  e 
a  18 

•i     6 

7  16 
6    1 


TELI6RAPHS. 

Amazon  Telegraph 2  —3 

Do.     6  per  lent.  Debs,  (red.)   81  —i7 

16/0  tAnglo-Amencan 66  — 58 

"""'     I)o.    Preferred   I8J— lOm 

Do.    Deferred    icj— 14 

Ccnmieicial  C'ulde  4  per  Cent.  Dob.  £tk.  84  — (7 

Cuba  Submarine  Ord "i— ^i 

Do.    J'relririMe  10  per  tent 16 — 17 

Direct  Sponl^h  Ord ', 1  SJ- 3* 

Do.     10  j'er  Cent.  Cum.  I'rcf,    |  tJ-MJ 

Do,    44  i<  r  tent.  Del 99JX.-1024V. 

Direct  I  nitcd  Slates  Cable J3A— 14 

Direct  UrtllndiaCable4i3;B|!.Db.(rd.;  9^  —101 

laatern  (jrdinary    ; IHJ  — 1S6 

Do.    l.JperCent.  Pref.  Stock  W  — 87 

I'o.    4  1/1  r  Cent.  Mort.  Deb.  Bik.  (red.),  101  — ]('4 

Eastern  Lxtensii'T)  li^-iyjl 

L'u.     4  I  rr  Cent.  Deb.  Stock  \»  —Ivi 

laslern  6i  B.  African  \\  Mort.  Dob.  ltM.9'  99  —  lOL 
Do.    4%  Mauritius  Sub.  Debi.  (red.)  .. 

0  >.(('!  Co)'eDhagen),  wtlhCotipoD72... 
Ualila>4ikeiu,uMa4i/ClalMt.  Db.(red.)| 

Inuo-I  uropeau 

Mackft^  (.onipaliice  Coinntoti  . 

Jio.     Pretorente     

Klareoni  a  Wirelrsn  'Irleg.  Co. 

1  Bi-iflc  A  Euto|.c  nIel.4X0"ar.DU».(r«d.) 


I  6  16 
6    1 

6  19 

7  8 
4  12 
6  « 
6  17 
6  13 
6  8 
«  8 
6  11 
«  U 
6  3 
4  V 
8 
6 
8 
8 


100X-102J 

:>1J-S34 

911  —101 
61  -68 
68  -«8 
t2  -(« 
)■— 1> 

IB— 101 


Weft  Afiiiau 'Jeletri*l'li  Hharea 1     lo  — lOA 

\l  ..I    <-...*  -.1     An..... .a        .-> 


^\  I  Si  Ct'ft'  t  ol  Amerii 

Do.    4  pir  (rut.  Oebs 

^est  India  A:  lanania  

Do.     I  |ir  Cilil.  lal  I'rof. 

lio.    Oi'crCenl.ii.dJ'ref.rx.ona/cofar. 

|io.    (' |er  CVni.  Iicin 

V  eat  em  'lelef{ra|  b   

Do.     4  (er  CeDI.  Deb.  Hlock(rMl.) I     99*— 102 

Wealern  I'nion  Tele)/b.  'I,tl04X  llond«l    7J  -go 


U-IJ' 
l»  -lul 

li-i.'. 

101  -101 
ISi-l«| 


7    2    0 


5  17 

6  I 
4  9 
6  10 
4  3 
4  3 
6  2 
4     0 


16 
« 

18 

18 
8  18 
5  18 

4  8 

5  12 
0    7 

6  0 

3  li' 
«  le 
8  6 
3  IV 

6  17'  0 


April,  Oct 
April,  Oct 

Jniyi  Feb 
Jan,  July 
Jan,  Jtdy 
Mar,  Sept 
Feb,  Aug 
Jan,  July 
March  . . 
Mar,  Sept  i 
Mar,  Sept 
Jan,  July 
Jan,  .Tuly 
Jan,  July 
Nov,  May 
May,  Nov 
Feb.  Aug 
March  . . 
April,  Oct 
August ... 
April,  Oct 
April,  Oct 
Jan,  Jtily 
Jan,  July 
Mar,  Sept 
Sept  .... 
Sept  .._ 
Jan,  July 
Feb,  Aug 
Feb,  Aug 
June,  Dec 
Mar,  Sept 
Jan,  July 
May, 'Not 
Jan,  July 
Jan,  July 
July  .... 
Jan,  July 
June,  Dec 
Mar,  Sept 
Feb,  Aug 
Feb,  Aug 
Mar,  Sept 
Feb,  Aug 
April.  Oct 

April 

Nov 

May,  Nov 
Jan,  July 


3r 


6J 


944  ;  94 

48*  I  ;; 


lOb 


10!J 

1" 

KUj" 


Mar,  July 
Jan,  July 


June,  Doc 
June,  Dec 
Jan,  July 
Apr,  Oct 
Apr,  Oct 
MaTiKov 


Jiii     l/l 


111 


16$ 


32 
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io»i 

103) 


78 


lOCl 

14  i„ 

s.'-.j 


Jone,  Dec 

'June,  Dec 

F,My,Ag.N 

F,MT,Ag,N 

F,My,Ag,N 

Jn,Ap,Jy,0 

Feb,  Aug 

Feb,  Aug 

April, Oct 
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Jan,  July 

.la,Ap,Jy,b 

June,  Dec 

jB,Ap,Jy,0:34 

Ja,Aii,Jy,0'  80J 


SiA 
1 


102i 


7;l 


b6| 


81 


t  16 

0 

6    1 

0 

»  18 

« 

May',  ISov 
Ja,Ap,Jy,0 
Feb,  Aug 
Feb,  Aug 
May,  Nov 
Jan,  July 
Juno,  Deo 
May,  Nov 
Jan,  July 
Ja,AF,Jy,0 
April.... 
June,  Doc 
June,  Dec 
May  .... 
Jan.July 
May,  Not 
May,  Nov 
Alay,  Nov 
Jan,  July 
Mr,Jn,0,D 
JuDe,  I>M 


101! 
l»i\ 


IJil, 

lisi) 
Mi 


i      i: 


.i«i  I  I3il 


TELEPHONES. 

1((    2J       Amer.  Telephn.  &  Telegh.  Cap.  SI 111-118 

..     i°/.         Do.     ColL  Trust  $1,0004  percent.  Bds  S5  — 87 

St.    6%      Anglo-Portug'seTel.  6%  1st  Mt.Db.  Stk.  fSi— lOli 

6l  3/0   I  Chili  Telephone  I  7  — 7i 

1;0/9J     Monte  Video  Telephone  Ord i3— l-,"!! 

1:0/8   ]     Do.    6  per  Cent.  Pref 1  i—\ 

St.   6^      National  Co.  Pref  Stock  107  —119 

St.l  &>.  Do.  ~ 
Do. 
Do. 
Do. 
Do. 
Do. 


101  6/0 

10!  6/0 

5   2/6 

St.    3U 

St.    it 

1  0/7J 

1-  C/7J 

St.    4% 


W/. 
•610 
2/6 


3/0 
5/0 
6% 
6% 
2/0 
2/6 
4J% 


6' 

t 
St. 
St. 

^1 

St. 

St.  ax 

St.    6% 

St.l  "■ 

40; 
St. 

6; 

B 
6 


5% 

HZ 

4% 
3/0 
3/0 
3/0 

iX 

5% 

6X 


2/6 

HZ 

67. 
SX 

ex 

3/6 
2/6  j 

m, 

V3  1 

B%    1 
61 


11  6% 


6% 
6% 
1/0 

o,7J 

6% 

iX 

■     »% 

10' I    »1 

50(1  b%     ! 

si-l  44% 


St 


ft. 


100 


I/O 

>/. 

3/0 

*>! 
6X 


6    8/0 


10  bit;, 

a.  HZ 

1  818 

HH'    7/2 

n«    bx 

6(0   6% 

6;   .. 

Bt.    6% 

BU 

6X 

Bl.    tX 

ICt     .. 

Bt.  tx 

BtO  bX 

SI. 

IiOO   b7. 
loo    6(4 

L  0/e 

1  Mill 
Bt-   tX 

6  SJO 
100,    81 


Def.  Stock.... 108  —110 

6  per  Cent.  Cum.  1st  Pref.   10  —12 

6  per  Cent.  Cum.  2nd  Pref. 10  —12 

5  per  Cent.  non-Cum.  3rd  Pref.  ...        5i^  — 5g 

Deb.  Stock  3J  per  Cent,  (red.)    ...  0^—101 

4  per  Cent.  Deb.  Stock  (red.) 101 4 -103 J 

Oriental li— 14 

Do.    6  per  Cent.  Cum.  Pref.  li— li 

Do.     4  per  Cent.  Red.  Deb.  Stock 90  —93 

TelephoneCo.  of  Egypt  4j;SDb.Stk.(red.)  99  —102 

United  Kiver  Plate 6  — CJ 

Do.    6  per  Cent.  Cum.  Pref 43—61 

Do.     4S  Deb.  St.  Kid 99  —102 

FINANGIAl,  INVESTMENT,  Ac. 

Elec.  4  Gen.  Investment  6%  Cum.  Pref.  I      33 — 41 

;  Globe  Telegraph  &  Trust 9j— 10| 

Do.    6  per  Cent.  Pref. 13|— li| 

Submarine  Cables  Trust  (Cert.) '  128—131 

COLONIAL  AND  FOREIGN  ELECTRIC 
RAILWAYS,  TRAMWAYS.  &c. 

Anglo-Argentine  6%  Cum.  1st  Pref.  ..^  ,.  6-'.— 6^- 

t  Do.     lOx  Non.cum.  2nd  Pref  Si— Sg' 

Do.     Permanent  6%  Deb.  Stock  129—132 

Auckland  Elec.  Trams.  5%  Deb.  (red,)...  104  —107 

Brisbane  Electric  Trams.  Invest.  Ord....       33-44 

Do.    5  per  Cent.  Cum.  Pref.    43 5 

Do.     44  per  Cent.  Db.  Prov.  Certs 9y  I112 

British  Columbia  El.  Ry.  Df.  Ord 13i  — 1.35 

,     Do.     Pref.  Ord.  Stock; nO  114 

I     Do.     6%  Cum.  Perp.  Pref.  Stock 1C6  — 111 

Do.    44  per  Cent.  1st  Mori.  Debs 301-104 

Do.    Vancouver  Power  Debs.  ' 101  —104 

L'o-     4J%  Perp  Con.  Deb.  St I  98-101 

Buenos  Ayres  i  Belgrano  Ord.  4§— 4| 

Do.    eperCent.  •' A"Cum.  Pref.   '       40— Ei 

Lo.    "B" 1      4I-5I 

Do.    6  per  Cent.  Debs 110^116 

Do.     6per  Cent.  2nd  Debs,  (red.)  102—105 

Buenos  Ayres  Elec.  Trams    (1901)  Ltd. 

Deb.  St f5  — 99 


£  a. 
6  15 
4  14 

4  19 

5  6 

6  13 
6  0 
6  11 
6     9 

5  0 

6  0 
4  9 
3  10 

3  17 

4  13 


16 


i  15 
6  2 
4     0 

4  13 

2  8 

5  0 

4  S 

6  IS 

5  5 
4  11 
4     6 

4  0 

3  19 
8    1 

5  17 
5  17 

4  6 
4  16 


_     28 

Ss-4i 

100  — 1U» 

97  —101 

91  -94 

64  — S8 

6  —7 

6  -51 

102  —106 

6,^s-5,'o 
100  —104 
69  —93 


S7  —92     18    8    6 


H 


-86 
i 


*  lo  etlonlsting  (he  yIeMi  ■llowuce  hu  boon  made  for  aKenitd  iotMMt  bot  not  for  ndomptio 


I  Bi  dirldaud 


Buenos  Ayres  Grand  Xational  Ord. 

Do.     5  per  Cent.  Cum.  Pref  

Do.     64  per  Cent.  Pref  Debs 

Do.    6  per  Cent.  1st  Deb.  Bonds 

Buenos  Ayres  Lacrozc  Trams  1st  Mt.  Dl). 
Buenos  Ayres  Port  &  City  Tram.  Ist  .Mt. 

Deb.  Stock  £76  Paid    

CalcutiB  Tramways  (1  to  137,610)  

J      Do.     6  per  Cent,  Cum.  Pref     

Do.     4jX  1st  Deb.  Stock  (red.)     

Cape  Electric  Tram  Shares 

!  City  of  Buenos  Avies  Trams  Co.  (1904iSh. 

Do.    4  per  Cent'.  Deb.  Slock 

I  C.dombo  I'r.  &  Ltg.  bZ  1st  Mt.  Db 

Electric  TiJH-lion  Co.  of  Honi.'  Koug  5 

per  Cent.  Isl  .Mort.  Dcl.s.  .:.'.. j 

Davana  Elec.  Ry.  Con.  Mt.  b/,  $1,000  60I 

year  Coup.  Bus 

Kalgocrlie  Elec.  Trums  ;>b I 

Do.     6per  Cent.  "  A  "  Deb.  Stock '    t7~— »1 

I      Lo.     6  per  Cent.  "B"  Ditto I     71  -7i 

'  Lisbon  Elec.  Trams.  Onl ,        J-)J 

Do.    6  per  Cent.  Cum.  Pref. 4-I4 

Do.    6  per  Cent.  Keg.  Mort.  Deb.-i  80-95 

Madras  Elec.  Trams.  6%  Deb.  Stk !     96 —9j 

Manila  Elec.  Ey.  S1,i;(jO  Gold  Bonds 80.  -  9> 

Mexicolruiiis  uo.  Com.  St 7J  — M 

Lo.    Gen.  Con.  1st  Mort.  5  ■  Gold  B<ls....      81  -  tib  . 
Montreal  Bt.  By.  Sterliug  44  per  Cent. 

Debs.  (1922)    101  —103 

Perth  Klec.  Trams  Ord  A— 15 

Do.     1st  Mt.  Db.  Stock  103  -lOB 

Eangoon  Elec.  Trams  &  Supply  Co.  6^ 

Cum.  Pf ..!       fj-f3 

Do.    44%  Isl  Mori.  Deb.  Stk 1    07  ~0l 

Sao  Paulo  Tramnay,  Light  Jt  Power  Co. 

$100  Stock 13>  -184 

Do.    6  per  Cent.  l»l  Mt.  S&Ou  Db 1  li  — «8 

Toronto  By.  Co.  Isl  .Ml.  41Ji  .■<Ur,  Bonds      B»  -101 

COLONIAL  AND  FORLIGN  ELECTRICITY 
SUPPLY,  &G. 

Adelaide  Elec.  Spiv  Co.  8%  Cu.Pr.   '      lg-64 

Bombay  E.  B.  A  T.  0,  Cm.Pf   ,      «<- log 

Do.     44  perOeiit.  Iicb.  8lk.(rod.)  94—90 

Calcutta  Elec.  Supply  Old I'6-7| 

Canailiioi  Gen.  klic.  l/o.  Com.  St 97-1)1 

Cast  nerElrelrc'l  VI  ie  Alkali  ('o.(orl'.8.A.)1 

Ist  .Mori.  bll.  D«l)s 94—99 

Elect.  Develoinm-nt  Co  of  (liilario ;     74-   77J^ 

Elec.  Ltg.  &  Trite.  Co.  of  Anal.  6  pei 

Cent.  Cum.  Prefj ,      ;4-2] 

Do.    5  per  Cent.  Deb  Block  ,    84 —M 

Elec,  Supply  Co.  of  Victoria  6  per  Oeul., 

let  Mort.  Deb.  Bl 91  -  M 

Indiau   Elec.  Sup.  k  I'rao.  Co.  Deb.  81. < 

Kd.  Prov.  Cerle 

Kalgoorlie  Elec.  lower  A  Ltg.  UriL  

lio.     6  per  Cent.  Cum.  Prel ;..., 

Itlndraa  K.  8.  OOrp.  6  per  Cent.  Uouitll. 

Ueb.  Bl 

Mtiii'iiii  Eire.  Liiilit  Co.  6;;  Isl  Mori.i 

l."ld  I'.iUd.     

McxicniiLl.A  I'lxver  Co. Cap  Bt 

Do.  6(  1>I  Mori.  (4old  Unda.    

Montreal  Ll.  III.. I  l'.».  r  Co.  Cap.  bt. 
luver  Plate  Klectncily  Co.  Ord 

Db,    6  percent.  iion.<Wiin.  I'ref; 

iHi.     6  per  Cent.  Deb.  block 

KoMHo  Klec.  Co.  u;.  I'rel.  (1  ■..'0.000) •B-CJ 

thi|iaHii))(;Hti  Water  N  J'oHer  (  o.  Cap.  81.1     63  — UO 

Uo.    6prrC«nl.Udi 1U-.I  — 104% 

Victoria  Falls  Toner  Co.  Pref |        ^— | 
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117 


11, -,i 


If  SI 
1094 


I 


Jan,  July  _ 
SpDcMrJu,  101 
SpDcMrJu   HJ; 

April,  Oct  UO 


5    10 


April,  Oct 

fi,'. 

Jan,  July 

8) 

June,  Dec 

Jan,  July 

May    .... 

4,' 

May,  Nov 

Jan,  July 

I'XJ 

Mar,  Sept 

13'Lt 

May,  Nov 

n-2i, 

Jan,  July 

109 

April,  Oct 

,, 

Jan.  July 

5  18 

6  6 
6  19 
5    6 


6  16    0 


April,  Oct 
April,  Oct  i 
April....  ' 
Jan,  July  ' 
Jan,  July 

Ja,  Jul  . . 

Feb.  Aug  ; 
Jan,  July 
April,  Oct 
Mar,  Sept 

Feb.  Aug 
Mar,  Scpl  , 
,Tmu,  July 
Jan,  July  ' 

F,My,'A,N 
Juue,  Ucc 
May,  Nut 

Juue,  Dec 

Feb,  Aug 

Jan,  July 
Jan,  J  uly  I 
July  .... 
Jan,  July 
Jail,  Ju*y 
Jan,  Juiv 
Feb,  Aug 


IKl      '.Jl 


»3i     ;.ll 


8^  I 


E'cb,  Aug 
.May  .... 
Jan,  Julv 


June,  Dee 
Ifeb,  Aug 
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76-77X 
40  -bl 
SS  -  8S 
97  —101 

liu  —»* 
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NOTES. 


The  Marconi  Company's  Report. 

TiiH  long  loi)ked-for  report  of  ilanoiii'.s  Wireless  Tele- 
graph Co.  has  at  length  been  issued.  Tlic  iimisiial  delay 
that  has  taken  place  hits  apparently  heen  pionipted,  firstly, 
by  the  "  complex  and  delicate  situation"  in  wliich  the  <  'ciui- 
pauy  found  itself  when  the  Government  decided  to  ratify 
the  Itadio-Telegi-aphic  <  'onvention,  and,  secondly,  is  due  to 
the  feeling  of  the  Directors  that  they  ought,  if  jjossible,  to 
he  able  to  give  a  definite  announcement  as  to  the  success 
of  the  trans- Atlantic  service.  The  latter  has  now  l)eeu  in 
operatiun  for  about  si.K  months,  and  thus  the  Directors  have 


had  a  fair  opportunity  of  judging  of  the  possibilities  of  the 
service,  though  during  the  greater  part  of  that  time  the 
service  has  l>een  very  limited.  Little  is  said  as  to  the 
actual  results  that  have  been  obtained,  but  it  is  mentioned 
(on  the  authority  of  the  newspaper  in  question)  that  one 
newspaper  in  Xew  York  has  received  dispatches  totaling 
68,404  words  during  live  months,  promptly  and  efficiently 
transmitted.  When  the  necessary  eidargement  and  duplica- 
tion of  the  machinery  has  been  carried  out  it  is  claimed  that 
the  stations  will  be  able  to  cope  with  a  much  larger 
volume  of  messages,  and  it  is  further  estimated  that 
the  four  stations — Poldhu,  Clifden,  Glace  ]!ay  and  Cape 
('od — working  12  hours  a  day  at  a  speed  of  20  words  per 
miimte,  and  at  an  average  net  rate  of  4d.  per  word,  will 
Ijiing  in  a  net  revenue,  after  deducting  working  expenses, 
approaching  to  £150,000  per  annum.  Nothing  is  said  in 
the  report  as  to  whether  this  rate  of  working  has  hitiierto 
Jjeen  maintained  for  any  considerable  period,  though  it  is 
stated  that  "  the  service  has  been  conducted  at  speeds  vary- 
ing up  to  20  words  a  minute,"  and  that  it  is  expected  to 
attain  a  speed  of  oQ  words  a  nunute  with  certain  improve- 
ments in  the  apparatus.  The  estimate,  therefore,  of  20 
words  per  minute  as  an  average  seems  optimistic  at  the 
jiresent  time,  not  merely  from  the  technical  point  of  view. 
1  )ut  also  that  of  obtaining  the  necessary  business  turn-over. 


Thk  Directors  do  not  look  with  any  greater  favour  than 
in  the  past  upon  the  International  Kadio-Telegraphic  Con- 
vention, which  they  regard  as  the  result  of  foreign  inter- 
vention following  on  their  successful  efforts  in  establishmg 
a  wireless  service  at  sea ;  and  it  is  pointed  out  that  the 
Select  Committee  to  which  the  question  of  ratification 
was  referred  expressed  the  view  that,  if  the  Marconi 
(Company  was  found  to  Ije  injuriously  aftected  by  the 
ratification,  they  should  be  "  treated  with  a  generous 
consideration  quite  irrespective  of  and  without  prejudice 
to  their  legal  position."  The  Directors  have,  there- 
fore, been  carefully  considering  the  course  the  Company 
should  adopt,  and  although  very  little  is  said  as  to 
the  outcome  of  the  deliberations,  it  appears  that  the 
Board  is  about  to  modify  its  policy  "  so  as  to 
arrive  at  arrangements  which  will  not  only  be  satis- 
factory to  the  Governments  concerned,  but  also  re- 
munerative to  the  Marconi  Companies."  It  is  noticeable 
that  the  share  interests  in  the  subsidiary  ]\Iarconi  enter- 
prises, of  the  nominal  value  of  £2,394,106.  10s.,  together 
with  the  550  patents  owned  by  the  Company,  are  set  down 
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ill  the  balance-sheet  at  a  value  of  only  £244,9(56.  !)s.  6d. 
l>ut  the  most  important  point  is  that  the  Board  will  ask 
llu'  sliareliolders  to  approve  an  issue  of  250,000  7  per  cent. 
Hxed  cumulative  preference  shares  of  £1  each,  thus  increas- 
ing the  nominal  capital  to  £750,000.  This  is  a  sting  in 
tlie  tail  cif  tlie  report  which  will  not  be  cumforting  to  tlie 
e.xisting  shareholders.  These  new  preference  shares  will 
be  entitled  to  dividend  in  priority  to  all  other  shai-es,  and, 
subject  to  tlie  payment  of  a  non-cumuL<itivc  dividend  of  10 
per  cent,  per  annum  on  the  paid-up  ordinary  share  capital 
of  the  Company,  they  will  have  the  right  to  participate, ^jkj'z 
passu  in  proportion  to  the  capital  paid  up,  with  the  ordinary 
shares  of  the  I'ompany  in  anyprotitsnot  required  for  tlie  pay- 
mentof  such  piefei-ential  dividend.  Except sc  faras  this  new 
capital,  should  it  be  obtained,  may  serve  to  improve  the 
general  position  of  tlie  Company,  it  is  clear  that  the  pre- 
sent .shareholders  have  little  prospect  of  any  return  upon 
their  iiiM'stment.  Further,  a  large  part  of  the  new  issue 
will  1)6  required  to  pay  off  the  (Company's  existing  hnancial 
engagements,  so  that,  after  meeting  such  liabilities 
and  tile  cost  of  issuing,  it  will  not  provide  any  very 
considerable  working  capital  for  expansion.  Finally, 
the  mystery  of  Mr.  CrxHCEKT  H.\ll  is  referred  to  at  the 
end  of  the  report,  but  is  not  cleared  up.  The  net  result, 
however,  is  that  he  has  relinquished  his  position  as 
managing  director,  together  with  any  claims  for  connuis- 
sion,  in  consideration  of  a  payment  in  cash  and  the  allot- 
ment to  him  of  10,000  fully-paid  ordinary  shares  in  the 
Company.  Mr.  Ci'tiibert  Hall  has  since  retired  from 
the  Koard,  and  we  conclude  that  a  new  era  in  the  iiolicy 
of  the  ^laiconi  Companies  has  begun. 


The  Accuracy  of  Electricity  Meters. 

A  TKMroK.viiv  diificulty  which  will  Ijc  met  as  somi  as  an 
8  c.p.,  or  even  a  16c.p,  high-voltage  metallic  filament 
lamj)  is  placed  on  the  marker,  is  in  the  metering  of  the 
energy  used  by  such  lanijis  when  used  singly.  At  present, 
most  electricity  meters  depending  on  the  rotation  of  a  disc 
or  armature  register  inetticiently — i.e.,  run  slow — when 
only  one  or  two  lamps  of  small  candle-power  are  in  use  ; 
so  that  if  10  or  20  watt  lamps  were  to  become  widely 
adopted  the  loss  to  the  supply  authority  would  be  rather 
serious.  There  is  little  d')uln  that,  if  this  were;  found  to 
be  actiudly  the  case,  electrolytic  meters  would  come  more 
rapidly  into  favour,  at  any  rate  for  all  new  consumers.  On 
the  other  haml,  since  the  consumers'  maxiniuin  loails  would 
be  corres[)ondiiigly  reduced,  meters  of  smaller  capacity 
could  be  installed;  but,  even  so,  greater  attention  would 
liave  to  bi'  jiaiil  tn  icndei'ing  these  more  accurate  at  light 
load:;. 


meters — i.e.,  for  currents  of  10 amperes  and  above— appear 
to  be  the  most  unsatisfactory.  Thus,  245  out  of  297 
o  ampere  meters  were  approved,  whereas  in  the  10  ampere 
size  only  924  out  of  1,5(3C)  were  found  to  be  satisfactory. 
The  superintendent  remarks  that,  as  regards  new  meters,, 
there  is  a  steady  improvement,  only  11  per  cent,  having 
been  rejected  during  1907,  against  14  per  cent,  in  1906 
and  17  per  cent,  in  1905, 


Tii.vT  there  is  room  for  iinjirovenicnt  in  the  accuracy  nf 
existing  electricity  meters  is  evident  from  the  aininal  re- 
port of  the  sujierintendent  of  street  lighting  of  the  l,ivcr- 
|)ool  Corporution.  It.  api)ears  from  this  report  that  out  of 
:!.100  meteis  passing  tiirough  tiie  testing  (iepartnieni 
during  tlie  year  1907,  including  .'SlO  received  from  con- 
tractois,  1,1 5o  were  rejected,  the  corres|ionding  ligures  fni 
the  year  1900  being  ;'.,(I2.".  and  1,009  re,si)ectively,  the 
former  figure  incluiling  1,491  meters  received  from  con- 
tractor-.     It  is  intercHting  to  notice  tiiat  tin-  laiger  sizes  of 


Tramway  Lifeguards. 

Aboft  twelve  months  ago  we  referred  to  the  good  results- 
attending  the  use  of  lifeguards  of  the  plough  type  on  the 
Liverpool  Corporation  tramways.  Our  remarks  on  that 
occasion  are  fully  borne  out  by  the  annual  report  recently 
issued  by  Mr.  C.  W.  M.-\.llixs,  traffic  manager  on  the.se 
tramways.  It  appears  that  during  the  past  year  27 
people,  who  had  been  knockeil  down  or  had  fallen  in 
front  of  the  cars,  were  pushed  clear  of  the  trick  by 
the  plough  lifeguards  without  any  serious  injury.  Since 
in  the  previotis  year  the  same  fortunate  result  occurred 
in  no  less  than  44  eases,  the  plough  lifeguard  must  cer- 
tainly be  considered  to  be  most  satisfactory.  It  is  un- 
doubtedly more  efficient  in  the  case  of  a  snowstorm, 
since  it  serves  to  keep  the  track  clear  of  snow,  whereas 
considerable  difficitlty  is  often  experienced  with  guards  of 
the  gate  and  trigger  type,  which,  owing  to  an  aicumulation 
of  snow,  may  require  to  be  tied  up  and  so  rendered  in- 
operative. Fortunately,  heavy  falls  of  snow  are  of  rare 
occurrence  in  this  country,  so  that  this  point  is  not  of  such 
importance  as  it  would  be  otherwise,  but  there  is  no  doubt 
that  great  interest  is  now  being  taken  in  plough  lifeguards,, 
especially  by  American  tramway  authorities. 


Solidification  of  Helium.  -The  announcement  made  in  our  ■ 
is.sue  of  March  13th  that  helium  had  been  solidified  by  Vroi.  ■ 
Kamerlingh  Onnes,  of  Leydeii,  now  requires  modification.  It 
appears  from  a  letter  by  Sir  .lames  Dewar  in  Tlir  Times  of 
April  16th  that  the  jn'osence  of  a  small  quantity  of  hydrogen 
was  afterward.?  discovered  in  the  gas  under  experiment  ;  the 
transient  soliditication  was  therefore  due  to  this  gas,  and  the 
solidification  of  helium  has  yet  to  be  realised. 

Wireless  Telephone  Notes.  According  to  the  Paris  corres- 
pondent of  The  Times,  Dr.  Lee  de  Forest  has  recently  been  con- 
ducting various  tests  of  his  .system  in  the  jiresencc  of  officers 
representing  the  French  (iovermnont.  These  trials  related  to 
his  method  of  sending  telephonic  messages  without  wires,  as 
adopted  in  the  United  States  Navy.  Tlie  experiments,  which 
were  carried  out.  between  N'illejuif  and  .Mont  Valcrien,  are 
stated  to  have  been  quite  successful. 

Wireless  Telegraph  Notes.— According  to  the  Klektrnterh- 
iiisilir  Xcitsr/dijt  tlic  .steamer  "  Cap  Arcona  "  of  tlie  Hamburg- 
Snd-Amerika  Line,  which  is  fitted  with  "  Telefunken "  ap- 
paratus, succeeded  in  interchanging  messages  with  the 
coast  station  at  Scheveningen  ( Holland)  when  steaming  oflF 
Cape  Ortegal  on  the  norlii  coast  of  S|)ain,  a  distance  of 
875  miles.  I''ivc  messages  were  taken  down  at  Scheveningen 
witiiout  a  mistake.  Tin-  equi|inu'nt  on  the  ship  consisted  of 
two  masts,  eacli  lOit  ft.  iiigii  and  about  ;it)0  ft,  apart,  and  of  a 
T-sliai)cd  aerial  made  up  of  four  wires  having  a  iiilnral  wave- 
length of  l.'")(>  metres.  The  transmittinj;  wave-lengths  were  'MO, 
-|.')()  and  HOG  metres.  The  transmitter  capacity  consisted  of 
L'S.s  Siemens  jars  in  three  groups.  'Vho  niaximum  spark  length 
was  !.'>  mm. 

Cable  Interruptions  and  Repairs. 

UmIi.  Ill  Iiilorniplioii.     Dnto  of  Uopiiir. 
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Electric  Lighting  of  Railway  Carriages. — Accoi'tlin<^  to  the 
KlclAioteilinik  iiiitl  Miisiliimulniii.  tests  have  been  niaHe  on  the 
Belgian  State  Kailways  as  to  tlic  suitability  of  Osram  lanijis 
for  this  purpose.  The  Minister  of  Kaihvays  has  reported  that 
both  as  regards  illumination  and  econonij^  the}'  appear  to  be 
eminent  !}•  satisfactory. 

Junior  Institution  of  Engineers. — Through  the  muuifi- 
cenee  of  Mrs.  Frank  II.  Durham  a  bursary  of  the  value  of  £25 
per  annum,  to  be  called  after  the  chair.'nan  of  the  Institution, 
the  I)urhara  Bursary,  will  shoitly  be  established.  This  will 
be  open  for  competition  to  those  members  and  associates  be- 
tween the  ages  of  20  and  22,  who  submit  a  thesis  on  some 
technical  subject  chosen  by  the  candidate.  The  first  award 
will  be  made  in  ( )ctober,  and  competing  theses  must  be  in  the 
hands  of  the  secretary,  at  39,  Victoria-street,  Westminster. 
not  later  than  September  1st  next. 

Electric  Heating  in  Hotels. — The  Electrical  ll'ovld  gives  a 
short  account  of  the  electrical  heating  installation  which  has 
recently  been  fitted  at  the  Eagle  Hotel,  Grand  Rapids.  This 
installation,  which  consists  of  27  radiators,  is  to  be  used  as  an 
auxiliary  to  the  ordinary  steam  heating.  Its  first  cost,  includ- 
ing wiring,  was  about  £83.  Current  is  supplied  at  the  aver- 
age cost  of  about  l;[d.  per  horse-power  hour.  On  the  basis  of 
an  average  of  10  radiators  working  four  hours  a  day,  seven 
days  a  week,  the  cost  would  be  slightly  over  £G  per  month. 

Iron  and  Steel  Institute. — As  previously  announced  by  us 
(see  The  Electricmn,  Vol.  LX,,  p.  G22)  the  annual  meeting  of 
this  Institute  will  be  held  at  the  Institution  of  Civil  Engineers 
on  May  14th  and  1.3th.  Among  the  Papers  to  be  read  are: 
"An  Experimental  Electric  Furnace  for  the  Smelting  of  Iron," 
by  Prof.  B.  Igewsky  ;  "  On  the  P^rometric  Installation  of  the 
Ordnance  Factories,  Woohvich,"  by  Mr.  J.  AV.  Lambert;  "On 
a  New  Fatigue  Test  for  Iron  and  Steel,"  by  Dr.  T.  E.  Stanton, 
.and  "On  the  Physical  (finalities  of  Steel  in  Relation  to  its 
Mcch.anical  Treatment,"  by  Mr.  J.  E.  York.  The  annual 
dinner  will  be  held  at  the  Hotel  Cecil,  London,  on  Thursday, 
May  14  th. 

New  Cable  for  Lift  Work. — L' EhcirUicn  describes  a  new 
cable  designed  by  the  Deutsche  Telephonwerke  for  the  trans- 
mission of  the  electric  signals  necessary  in  lift  operation.  It 
is  made  up  like  a  belt,  and  thus  resists  the  destructive  action 
of  mechanical  injuries  to  which  ordinary  cables  are  frequently 
subjected,  often  leading  to  the  rupture  of  one  or  more  of 
the  constituent  wires.  This  cable  consists  of  seven  metal 
strands  placed  side  by  side,  each  covered  with  a  double  layer 
of  cotton  and  then  with  a  strong  braiding  of  the  same  material. 
These  strands  are  assembled  so  as  to  form  a  large  Hat  band 
which  cannot  get  twisted  or  kinked.  It  is  said  that  a  calile 
of  this  kind  has  been  in  use  for  a  number  of  years  without 
sustaining  the  least  injury. 

Transformer  with  Adjustable  Secondary  Voltage. — A  de- 
scription of  an  apparatus  possessing  the  above  advantage,  and 
recently  patented  by  the  General  Electric  Co.  (L'.S.A.)  is  given 
in  LEclairai/f  l\lcrtrii/ue.  The  magnetic  circuit  is  m.ade  up 
of  three  iron  limbs.  On  the  centre  one  is  placed  the  primary- 
winding,  the  secondary  being  wound  on  this  and  also  on  one 
of  the  outer  limbs.  An  armature,  built  up  of  laminations,  can 
be  made  to  slide  over  the  ends  of  these  legs,  thus  altering  the 
reluctance  of  the  magnetic  circuit.  If  the  armature  is  moved 
to  the  right  an  increasing  portion  of  the  flux  from  the  centre 
limb  passes  to  that  on  the  right,  while  that  passing  to  the  limb 
on  the  left  decreases  in  like  proportion.  The  secondary  volt- 
age is  proportional  to  the  difference  of  the  fluxes,  and  increases, 
therefore,  as  the  armature  is  moved  from  left  to  right. 

Electric  Power  in  Mines. — .Vccording  to  the  I'.liririinl  Wmid, 
the  Pinos  Altos  Mine  Co,  are  about  to  instal  two  ."JOO  ii.i'. 
hydroelectric  sets,  together  with  the  neces.sary  auxiliary 
apparatus,  at  their  new  generating  station.  The  energy  from 
this  station  wiU  be  transmitted  about  6  miles  at  6,1100  volts  to 
a  sub  station  which  will  be  equipped  with  lightning  protection 
and  line  apjiaratus,  as  well  as  step-down  transformers  and 
switchboard.  There  will  also  be  a  motor-generator  for  convert- 
ing the  alternating  current  to  direct  current  for  a  3  ton  mining 
locomotive.  A  direct-current  switchboard  will  be  provided  to 
control  the  railway  generator  and  feeder  circuits.  Two  50  iJ.i". 
motnrs  will  be  installed  at  the  mill  to  drive  the  .stamp.s,  crushers. 


pumps,  iVc,  together  with  two  20  n.  p.  motors,  one  lOii.i'. 
motor  and  one  30ii.i'.  motor,  and  the  usual  circuit-breakers, 
switches,  iVc.  In  addition  to  the  power  equipment,  there  will 
be  a  complete  lighting  installation. 

The  Electrobus. — The  London  Electrobus  Co.  aregradu.ally, 
but  all  too  slowly,  placing  their  ])opular  vehicles  on  the  Lon- 
don main  thoroughfares.  It  is  common  comment  among  pas- 
sengers and  pedestrians  alike  that  this  vehicle  will  go  far 
towards  solving  the  difficult  j)roblem  of  London  Trartic  by  the 
provision  of  a  clean,  comfortable,  noiseless  and  odourless 
public  conveyance,  very  little  likely  to  break  down  (we  have 
only  seen  one  of  the  company's  vehicles  Imrs  de  rondutt  since 
they  started  running,  and  this  from  no  inherent  fault  in  the 
vehicle),  causing  no  unpleasant  smells  in  the  streets  or  in  the 
shops,  ottices  and  houses  on  the  routes,  making  no  oily  mess 
in  the  streets,  emitting  no  noxious  exhaust  and  absolutely  under 
control.  We  understand  that  tlie  eleven  'buses  the  company- 
are  already  running  are  making  excellent  returns  in  the  way  of 
journey  earnings,  and  we  know  that  the  pul)lic  in  the  City 
precincts  show  a  decided  preference  for  the  electrobus 
whenever  it  is  available.  For  the  ladies,  with  their  easilj' oiled 
and  spoiled  apparel,  the  electric  vehicle  is  a  real  boon. 

Operation  of  High  Tension  Direct  Current  Railways. — The 
following  summary  of  a  Paper  read  by  Mr.  W.  Murdock,  of 
the  Indianapolis  &  Louisville  Traction  Co.,  on  this  subject 
before  the  Central  Electric  Kailway  Association  is  given  in  the 
Street  Undiaiy  duurnal :  So  far  no  trouble  has  been  caused  by 
using  1,200  volts  on  any  of  the  apparatus  or  wires  carrying  this 
voltage.  The  comnuitation  of  the  motors  is  exceptionally 
good,  the  wear  of  both  commutators  and  brushes  being  almost 
imperceptible.  So  far  as  the  wear  of  the  brushes  is  concerned, 
the  indications  are  that  a  set  will  run  a  million  miles.  Since 
the  equipment  was  placed  in  operation  last  October  it  has  run 
more  than  2(;0,000  car-miles,  200,000  on  1,200  volts  and 
00,000  on  GOO  volts,  and  has  operated  equally  well  on  each. 
The  1,200  volt  system,  as  compared  with  the  GOO  volt  system, 
requires  less  copper  in  the  feeder  system,  fewer  power  houses 
and  sub-stations,  has  a  greater  power-carrying  capacity  in  the 
trolley  wheel,  and  higher  power  motors.  The  GOO  volt  system 
has  the  advantage  of  less  cost  in  car  equipment.  As  compared 
with  the  single-phase  system,  the  motors  of  the  1,200  volt 
direct-current  system  are  more  efficient,  develop  more  horse- 
power per  unit  weight,  have  better  commutation,  and  less 
complication  in  car  control.  The  single-phase  system,  how- 
evtr,  has  the  advantage  in  the  feeder  system  and  sub-station 
equi[iment.       
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MONDAY,  April  27th. 

Institution  ok  Cimi.  Excixeers. 
.s'  p. III.     Meeting  at  Great  GeorKCstreet,  Westmiii.ster.    Sixteeiitb 
"James  Forrest"  Lecture  "On  Some  Unnolved  Problems  in 
.Mulal  Mining,  '  by  Prof.  Henry  Louis. 
TUESDAY,  April  28th. 

R0Y.\L    IXSTITCTIOX. 

.Jli.M.  Meeting  at  Albeuiarle-sti-eet.  Lecture  on  "  The  Develop- 
ment of  the  Modern  Turbine  and  its  .-^pplieaciou,'' by  Mr. 
(;.  Stoney.     Lecture  1. 

Far.\u.\v  Soc'iktv. 

.V//.m.  Meeting  at  92,  Victoria-street,  Papers  on  "  Tlie  Plani- 
metrical  Analysis  of  Alloys,"  by  Prof.  A.  K.  Huntin'^ton  and 
Dr.  C.  H.  l)e,«ch  ;  ou  "The  Interaotion  of  AUuniiiiuin  Powder 
and  Carbon,"  by  Messrs.  F  K.  Weston  anil  H.  H.  Ellis;  and 
on  "Technical  Eleetrochemistrv  in  Russia, "  by  Prof.  X. 
PiltschikofT. 

Instititiox  op  Civil  EN(iixEF.R.s. 

.s  p.m.  Meetinfc  at  Great  George-street,  Westminster.  Annual 
(uiieral  Meetnij:  of  Corporate  Members  only. 

WEDNESDAY,  April  29th. 
Stciiexts'  Seition  ok  the  In'stitctiox  op  Ei.ectricai,  Exuinekbs. 
7: JO  p.m.     Meetini/ at  the  Finsbuiy  Technical  College,  Leonard- 
street,  E.C.    Paper  on  "  Uadio'Telegraiihy,"  by  Messrs.  E.M. 
Maiv  m  and  A.  Smith. 

THUKSDAY,  April  30th. 

IwSTITrTIOX   OP   El.KCTRICAI.,  EucINEERS. 


.V  p.m.     .Meeting  at  (Jreat  Cieorgestreet,   Westminster. 
•'Kelvin"  Lecture,  by  Prof.  S.  P.  Thompson,  F.R.S. 
FRIDAY,  May  1st. 


First 


RoYAI.  Lv.stitution.  ^   . 

!ip.w.     Meeting  at  Albem.irlestrcet.     Discourse  on  "The  scien- 
tific Woik  of  Lord  Kelvin,"  by  I'lof.  •!.  .1.  Larmor,  Sec.  R.S. 
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COMPENSATION  OF  PRESSURE  VARIATIONS  ON 
ALTERNATE  CURRENT  NETWORKS  SUPPLYING 
MOTORS. 

BY   A.    HKVLAND. 

Summary. — Variations  in  pressure  in   alternate-current  networks 

axe  often  produced  by  variation  of  load  on  motors,  especially  by  alter- 
ations in  the  wattless  currents  :  tlie  present  article  describes  sevei'al 
arrangements  which  not  only  compensate  this  drop,  but  maj'  produce 
"  over-compensation  '  if  desired.  This  is  possible  by  regulating  the 
excitation  of  certain  motors  connected  to  the  network  by  variations  in 
the  main  current,  thus  giving  an  efl'ect  analogous  to  "  compounding  " 
in  direct-current  svsteins. 


The  present  system  of  alternate-current  pressure  regulation  is 
based  on  a  principle  depending  on  the  operation  of  one  or  more 
motors  connected  to  the  sjstem.     For  example,  in  Fig.  I,  1,  2 


Fic.  1. 


Fi.,   2. 


and  .3  are  alternate-current  mams,  a  a  motor  connected  to 
them,  r  its  starter  or  regulating  rheostat  and  /  an  alternate- 
current  machine  coupled  to  the  network,  excited  by  con- 
tinuous current  (-(  and  -),  whose  excitation  may  be  regulated 
by  means  of  the  resistance  iv.  If  the  motor  (/  has  a  large 
starting  torque  the  current  at  starting  will  be  maximum,  and 
will  diminish  until  the  short-circuit  position  of  the  rheostat  r 
is  readied.  Further,  the  voltage  drop  in  the  network,  caused 
by  this  motor,  will  be  a  maximum  at  starting,  and  will  de- 
crease for  normal  working.  It  is,  therefore,  very  easy  to  make 
the  resistances  r  and  u:  interdependent,  say,  by  connecting 
them  mechanically,  so  that  the  excitation  of  c  is  varied  ap- 
proximately in  tlie  same  degree,  but  in  an  inverse  sense,  as 
the  voltage  drop  produced  by  a.  The  voltage  drop  of  the 
network  may  thus  be  compensated,  or  even  raised,  when  a  is 
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on  overload.  Instead  of  connecting  the  resistances  mecha- 
nic.iliy,  <  may  be  regulated  in  any  other  appro])riate  manner 
which  is  dependent  on  the  working  of  (/.  For  example,  this 
effect  might  lie  obtaiiieil  t)y  working  the  rheostat  tr  witli  tlie 
currents  developed  in  a,  by  the  armature  voltage  or  by  the 
speetl  of  rotation  of  the  motor,  using  a  centrifugal  regulator  ; 
or  by  the  accelcrati(m  of  the  motor,  or,  in  fact,  by  any 
jiropcrty  which  is  dependent  on  the  ojieration  of  the  motrii. 
The  machine  v.  connected  to  the  alternate-current  network 
may  bo  of  any  suitable  type  ;  for  example,  a  synchronous 
motor  running  light,  as  shown  in  this  case.  15ut,  in  llieory, 
the  generator  at  llic  central  station  might  be  used  by  enijjloy- 
ing  the  current  through  //  to  alter  its  excitation  or  that  of  its 
exciters.  The  regulating  current  may  be  made  depemienl  on 
the  speed  of  the  motor  in  any  other  way,  say  by  generating  or 
regulating  it  from  a  machine,  connected  mechanically  lo  the 
luotor. 


Another  application  of  this  principle  is  shown  in  Fig.  2. 
\  motor  is  supplied  from  a  motor-generator,  the  object  of 
which  is  to  obtain  economy  in  starting  and  regulation.  The 
alternating  current  motor  is  »,  and  A  is  the  direct-current 
generator  of  the  set,  while  <■  is  the  motor,  in  this  case 
of  the  continuous-current  tj'pe,  connected  to  it.  The  regu- 
lating resistances  of  the  ditterent  machines  are  represented 
by  «',  «(•,  w,  ir,  and  it  is  supposed  that  these  are  connected  up 
in  an  appropriate  manner  in  order  that  the  excitation  of  the 
alternating-current  motor  n  may  be  regulated  automatically 
according  to  the  operation  of  the  motor-generator  and  the 
state  of  the  load,  in  such  a  way  that  the  line  voltage  may  be 
conveniently  regulated.  This  may  also  be  done  in  another 
wa}',  as  explained  for  the  first  arrangement,  provided  that  the 
dependence  of  the  alternate-current  regulation  on  the  opera- 
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tion  of  the  motors  is  taken  into  account.  Tlie  arrangement 
described  possesses  another  advantage  of  great  practical  im- 
portance. As  is  well  known,  sets  of  this  kind  are  very  often 
used  on  installations  where  a  high  rate  of  acceleration  com- 
bined with  a  large  torque  is  required — c.;/.,  machines  for 
winding,  haulage  and  other  similar  arrangements ;  or  in 
places  where  the  load  varies  greatly,  as  in  rolling  mills, 
&c.  In  such  cases  motor-generators  are  essential  for  another 
reason,  besides  that  of  economical  speed  regulation — namely, 
for  compensating  the  effect  of  sudden  temporal-}'  loads  on  the 
drop  of  pressure  from  the  generating  station  and  its  effect  on 
other  motors  connected  to  the  network.  It  is  not,  however, 
sufficient  to  insert  such  a  set  in  the  motor  circuit,  because  the 
voltage  drop  in  the  primary  is  not  avoided  at  the  time  of 
sudden  loads,  and  the  only  means  known,  up  to  the  present, 
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of  suppressing  these  fluctuations  in  voltage  is  to  add  a  flywheel 
of  sufiiciently  large  ilimcnsions  to  the  motor-generator  set  to 
take  up  these  sudden  loads,  as  is  done  on  the  Ilgner  system. 
The  use  of  this  kind  of  "flywheel  transformer  '  is  rather  incon- 
venient. The  primary  machine  of  the  transformer  gioup 
should  be  of  the  asynchronous  tyjie  whose  speed  may  be  regu- 
lated by  loss  in  resistances  gi\ing  a  greater  or  less  slip,  so 
th.it  the  flywheel  may  take  cIVect.  On  the  other  h.ind,  the 
flywheel  lo  be  of  sutlicient  use  should  generally  be  of  ample 
size  so  that  the  t  llicioncy  of  the  group  may  not  become  too 
low.  All  this  adds  to  the  complication  of  this  tyjic  of  instal- 
lation which  has  the  extra  disadvantage  of  being  difficult  to 
start  and  stop.  In  the  present  system  the  flywheel  may  be 
entirely  avoided,  for  to  keep  the  voltage  constant  it  is  not 
necessary  that  the  load  on  the  generating  station  should 
be  maintained  the  .same.  l''urther,  the  average  load  is  de- 
creased, as  the  losses  due  to  tho  "  flywheel  transformer  "  can 
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be  avoided.  The  voltage  lluctnations  may  be  compensated  or 
even  over-compensated  so  tliat  the  voltage  increases  with  the 
load.  The  mean  power  factor  can  be  kept  very  high.  The 
regulation  of  the  machine,  connected  to  the  network,  is  pro- 
duced by  the  effect  of  the  wattless  current  supplied  by  it  to 
the  network,  thus  proportionately  increasing  or  diminishing 
its  excitation.  It  is  further  evident  that  the  regulation  may 
be  so  chosen  that  the  mean  power  factor  is  increased  and  the 
load  on  the  primary  installation  thus  reduced  to  a  minimum. 
In  the  same  way  it  is  possible  to  obtain  simultaneously  fly 
wheel  eftects  by  iising  slightly  dillerent  couplings,  as  described 
below  ;  though  much  smaller  flywheels  may  be  employed  than 
in  the  present  installations. 

Lastly,  the  present  system  of  regulation  lea<ls  to  other  very 
interesting  practical  methods.  In  those  installations  where 
motors  are  worked  from  motor-generators,  absolutely  analogous 
eftects  can  be  obtained  by  simple  electrical  connections.  The 
working  of  such  motor-generators  when  these  connections  are 
used  is  shown  in  Figs.  3  and  4  ;  it  is  supposed  that  flywheels 
are  not  provided. 

Fig.  3  shows  the  shape  of  starting  curves  obtained  from  a 
motor  worked  by  such  a  motor-generator — e.ij.,  on  a  winding 
machine.  The  abscissae,  ■<,  represent  the  time  in  seconds,  r  the 
speed  of  the  motor,  <>.,  the  direct-current  voltage  supplied  to 
the  motor  from  the  motor-generator,  ?,  the  primary  current, 
ami  e,  the  primary  voltage,  while  h  represents  the  normal 
voltage  at  the  generating  station.  The  variable  valui'  x  would, 
therefore,  represent  the  primary  drop,  and  it  is  obvious  that 
this  increases  approximately  in  the  same  ratio  as  the  direct- 
current  voltage,  t\,  supplied  by  the  motor-generator,  and  whose 
corresponding  variable  value  is  represented  by  y. 
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Fig.  4  shows  the  shape  of  the  load  curves  of  a  motor,  such 
as  a  rolling-mill  motor  on  a  varying  load  driven  by  motor- 
generator.  The  absciss;c,  p,  represent  the  power — i.e.,  the 
continuous  current  from  the  motor-generator.  While  in  this 
case  ('i  is  the  primary  current,  Cj  the  primary  voltage  and  /.'  the 
normal  voltage  at  the  generating  station,  the  drop  in  primary 
voltage  ,'•  increases  approximately  as  the  continuous  current  (.,, 
supplied  by  the  motor  generator,  whose  corresponding  variable 
value  is  y. 

In  the  first  case,  Fig.  3,  the  drop  may  be  controlled  by  sup- 
plying the  primary  machine  with  an  exciting  current  which 
increases  in  propoition  to  e^.  In  the  second  case,  Fig.  4,  an 
exciting  current  which  increases  in  proportion  to  i,  is  provided. 
A  method  for  effecting  this  is  shown  in  Figs.  ;■>  and  G. 

Fig.  5  is  an  arrangement  of  the  same  type  as  Fig.  2.  In  this 
case,  the  excitation  of  the  machine  a  is  made  dependent  on 
the  direct-current  voltage,  developed  in  the  motor-generator, 
for  its  exciting  circuit  is  connected  in  parallel  with  the  direct- 
current  circuit.  A  resistance,  r,  may  also  be  provided,  thus 
allowing  a  suitable  regulation. 

Fig.  6  is  a  similar  arrangement,  in  which  the  excitation  of 
the  machine  c  is  made  dependent  on  the  current  supplied  by 
the  transformer.  This  arrangement  is  obtained  by  connecting 
the  exciting-current  leads  to  the  field  winding,  or  to  a  part  of 
this  winding,  in  series  with  the  direct  current  machines.  Regu- 
lation can  also  be  obtained  by  a  resistance,  r.  If  the  two 
efl'ects  are  required  together,  they  must  naturally  be  combined 
in  an  appropriate  manner. 


I''ig.  7  is  another  arrangement  in  which  the  primary  machine 
('  is  of  the  asynchronous  type,  thus  permitting  flywheel  effects 
to  lie  obtained  at  the  same  time.  An  independent  alternating- 
current  machine  e  is  used  for  regulation,  and  is  connected  to 
the  mains,  its  exciting  circuit  being  connected  to  the  second.ary 
direct-current  .supply.  Such  a  machine  might  also  be  simul- 
taneously connected  to  an  exciter,  /,  which  would  supply  the 
onlinar}'  exciting  current  for  the  group  of  machines.  This 
exciter  could  be  fitted  on  the  other  systems,  being,  for  in- 
stance, connected  to  the  motor-generator  or  to  the  motor,  and 
thus  producing  a  regulating  effect.  In  the  majority  of  cases 
this  type  of  flywheel  transformer  is  made  up  of  continuous- 
current  machines  connected  together  on  the  Ward-Leonard 
system,  and  the  connections  may  be  arranged  in  such  a  way 
the  direct-current  machines  supph'  both  the  exciting  and  re- 
gulating currents. 

In  the  system  shown  in  Fig.  8  the  regulating  current  can  be 
obtained  directly  from  the  motor,  c  This  is  effected  by  pro- 
viding it  with  slip  rings  connected  to  those  on  the  primarj^ 
machine,  <(.  By  increasing  the  excitation  of  c,  it  supplies 
wattless  current  to  "  and  so  to  the  network.  This  current 
increases  with  the  speed  of  the  motor  and  regulates  the  voltage 
drop.  On  the  other  hand,  by  increasing  the  excitation  of  the 
direct-current  machine,  A,  wattless  current  which  increases  with 
the  load,  is  supplied  to  the  network  and  effects  a  proportionate 
regulation  of  the  voltage  dtop.  The  machine,  «,  works  at 
varying  speeds,  for  the  freciuency  at  its  slip  rings  increases 
with  the  speed  of  c.  A  flywheel  could  also  be  employed  at 
the  same  time.  Instead  of  using  n  for  regulating  the  voltage 
any  other  machine  could  be  used,  if  the  rotor  winding  were 
connected  to  three  rings  in  the  secondary  circuit  of  c. 
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In  Fig.  9  <■  is  coupled  to  a  machine  d,  whose  primary  is  con- 
nected to  the  slip  rings  of  a,  while  its  rotor  is  in  the  continu- 
ous-current circuit.  Its  excitation,  therefore,  and  also  that  of  a 
varies  with  the  changes  in  the  secondary  circuit.  The  machines 
(/  and  /',  as  well  as  c  and  (/,  both  in  this  and  the  following 
arrangement,  operate  at  varying  speeds. 

Fig.  10  shows  an  arrangement  in  which  //  is  fitted  with  slip- 
rings  connected  to  those  on  d,  so  that  if  its  speed  rises  b  pro- 
duces wattless  current  which  is  supplied  to  the  network 
through  d  and  a.  and  thus  regulates  the  voltage  drop.  If,  in 
this  case,  the  excitation  of  b  is  the  greater,  the  wattless  current 
increases  with  the  speed  of  h,  while  if  c  preponderates  a  simdar 
action  takes  place  as  its  speed  rises. 

In  Fig.  1 1,  /'  is  fitte<l  with  slip-rings  which  are  connected  to 
a  machine,  e,  whose  rings  are  in  turn  connected  to  those  of  a. 
The  operation  is  similar  to  that  described  above.  But  <•  could 
also  be  used  for  other  purposes.  For  instance,  if  <(  and  /'  are 
provided  with  the  same  number  of  poles  and  e  is  so  connected 
that  its  rotor  and  stator  fields  revolve  in  opposite  directions 
it  will  turn  at  a  constant  speed  and  could  then  be  connected  to 
/'  providing  the  necessary  exciting  current. 

The  main  machines  are  coupled  in  the  same  way  in  Fig.  12, 
but  an  auxiliary  machine,  c,  is  connected  to  the  network  in  a 
manner  similar  to  that  shown  in  Fig.  7  and  gives  corresponding 
results. 

As  shown  in  Fig.  13,  the  machine  '■  is  connected  to  a  balancer, 
g,  working  across  a  battery  of  accumulators,  i,  or  any  direct- 
current  machine.     The  latter  can  work  some  arrangement  such 
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as  a  flywheel  or  be  driven  bj'  a  motor  connected  to  the  net- 
work.    In  this  case,  this  machine  may  also  act  as  an  exciter. 

Fig.  14  shows  an  arrangement  in  which  a  balancer,  g,  is 
placed  in  series  witli  the  direct-current  machines.  This  balancer 
isj  coupled  to  some  arrangement  such  as  a  fl3'wheel,  or  to  a 
machine  ■■,  connected  across  the  network  or  performing  some 
other  operation.  The  exciting  current  is  in  this  case  provided 
directly  b}'  the  direct-current  machines,  and  is  obtained  by 
dividing  the  exciting  winding  into  two  parts  and  cunnecting 
each  separately  to  the  brushes  of  //  and  c.  The  field  windings 
of  ^  are  arranged  in  opposite  directions,  so  that  an  automatic 
balancing  efl'ect  may  be  obtained.  The  excitation  of  d  is 
automatically  regulated  with  the  load,  and  any  desired  regu- 
lation may  be  obtained  by  conveniently  adjusting  the  different 
resistances  of  the  e.xciter  windings.  In  order  that  the  regula- 
tion may  depend  on  the  load  compound  windings  may  be 
used.  The  balancer  g  may  be  replaced  by  machines  of  other 
kinds,  for  instance  by  two  connected  together  on  the  Ward- 
Leonard  system,  the  first  being  in  series  and  the  second  in 
parallel  with  the  circuits  of  //  and  c.  Or  h  and  c  might  be 
combined  into  a  single  machine  corresponding  to  the  arrange- 
ment in  Fig.  S. 

The  arrangements  described  above  allow  r  or  r  and  d  to  be 
used  as  motors,  while  a  and  //  can  be  used  as  transformers. 
Similarly,  c,  or  c  and  </  can  be  used  as  transformers  and  a  and  h 
as  motors.  The  advantage  of  using  d  and  h  as  motors  is  that  a 
part  of  the  energy  supplied  to  a  is  transformed  directly  into 
mechanical  work,  so  that  the  efficiency  of  the  group  is  increased. 
Besides  the  motor  generator  has  only  to  transform  a  rela- 
tively small  amount  of  energy,  and  with  the  same  maximum 
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-speed  it  becomes  smaller  than  if  «  ami  h  were  used  as  auxiliary 
transformers.  If  a  and  b  arc  u.«ed  as  motors  it  is  advan- 
tageous to  make  a  a  single-phase  machine,  as  shown  in  Figs. 
12  and  11.  In  this  case  it  is  not  necessary  to  provide  a  change- 
over switch  in  the  high-tension  leads  of  a  if  this  motor  haste 
be  reversed.  It  is  sutiicient  to  place  a  chanae-over  switch  in 
the  low-tension  secondary,  as  a  can  then  work  in  either  direc- 
tion without  the  primary  connections  being  altered.  If,  on 
th3  other  hand,  the  ])riniary  current  is  single-i)hase,  and  it  is 
wished  to  o])eratc  the  primary  machine  as  three  or  polyphase, 
the  second  auxiliary  motor  c  may  l>e  employed  for  genoniting 
a  third  phase,  as  iii(licate<l  in  Fig.  7.  An  advantage  common 
to  all  these  arrangements  is  that  they  permit  a  \  ery  easy 
change  in  direction  to  be  obtained  when  the  motors  are  re 
quired  to  operate  in  this  manner.  This  also  apjilies  when  one 
of  the  machines  is  synchronous.  (Jivcn  that  the  excitation  of 
the  diflerent  machines  is  regulated  automatically,  and  that  it  is 
variable,  it  is  jjossible  to  e.xcite  these  synchronous  machines, 
similarly  to  an  asynchronous  machine,  with  a  relativelv  weak 
field,  and  to  produce  the  change  of  sjjced  in  such  a  machine 
by  bringing  in  two  leads,  as  in  an  asynchronous  machine, 
without  giving  rise  to  sudden  variations  of  current  and  with 
out  fear  of  brcakilowns. 

Besides  the  methods  hero  described,  the  sy.stcm  allows  a 
great  niunbur  of  other  lombination.s  to  be  obtained,  and  it  is 
naturally  ])08siblu  to  employ  sinniltancously  8cvor»l  dilForcnt 
;irraiigcni'  nts.  All  the  ic  applications  are  characterised  by  the 
fact  that  regulation  of  the  alternating  current  voltage  is  directly 
dependent  on  the  operation  of  one  or  nmio  nintcri*  conni'cled 
Xo  the  network. 


A  Paper  on  this  subject  was  read  by  ]\Ir.  W.  P.  Steinthal, 
M.Se.,  before  the  Leeds  Local  Section  of  the  Institution  of 
Electrical  Engineers  on  Thursday,  March  19th.  The  greater 
part  of  the  Paper  consists  of  a  translation  of  the  rules  for 
electric  installation  work  drawn  up  by  the  Society  of  German 
Electrical  Engineers  (Verband  Deutscher  Elektrotechniker.) 
[An  abstract  of  these  rules  was  given  in  the  issue  of  TJtc  Elec- 
trician for  December  27,  1907\  The  author  then  proceeds 
to  compare  them  with  the  regulations  in  force  in  this  country. 
In  what  follows  we  give  the  substance  of  the  author's  criticism. 

As  far  as  the  rules  themselves  are  concerned,  the  general  ten- 
dency is  very  simUar  to  that  of  the  I.E.E.  rules.  It  is  noticeable 
that  the  regulations  are  very  minute  in  detail,  far  more  so  than  the 
equivalent  rules  of  the  I.E.E.  ;  but,  on  the  other  hand,  some  of  the 
regulations  are  indicated  as  being  merely  recommendations.  Also, 
provided  an  installation  were  erected  according  to  the  German 
regulations,  no  further  specitication  could  under  any  circumstances 
be  required  :  but  in  the  I.E.E.  rales  it  is  distinctly  stated  they  are 
not  intended  to  take  the  place  of  a  detailed  specification. 

Current  DensHij. — An  examination  of  these  figures  shows  that 
from  9  to  20  amperes  the  current  density  is  three  times  or  more, 
from  20  to  200  amperes  twice  or  more,  from  200  to  240  amperes 
one-and  ahalf  times  or  more,  and  for  500  amperes  1'3  times  that  of 
the  I.E.E.  rules.  Thus  the  amount  of  copper  used  under  V.D.E. 
rules  is  considerably  less  than  under  the  rules  ol  the  I.E.E.  This 
means  that  the  loss  of  pressure  at  the  end  of  a  circuit,  about  which 
I  can  find  nothing  stated  in  the  V.D.E.  rules,  is  allowed  to  be  con- 
siderably greater  than  io  our  case.  This  is  a  very  notable  difference 
between  the  two  sets  of  rules. 

InitulaUiin. — Rubber-covered  wires  have  been  entirely  discarded 
in  this  country  except  for  flexibles  ;  but  in  Germany  they  are  re- 
tained to  some  extent  for  surface  work  up  to  110  volts.  This  is 
what  is  referred  to  in  this  country  as  "  Continental  wiring  with 
flexibles."  The  use  of  the  word  "  flexible"  here  is  really  mislead- 
ing, as  the  conductors  are  not  flexibles  in  our  meaning  of  the  word. 
They  are  merely  rubber-insulated  wires,  as  against  vulcanised  rubber 
wires.  For  installations  up  to  125  volts,  where  the  work  is  done  on 
the  surface,  the  use  of  this  rubber-covered  wire  fixed  on  porcelain 
bobbins  is  very  common.  There  can  be  no  question  that  this  metliod 
of  installatio  i  is  cheap,  and,  it  properly  carried  out,  neat  and  per- 
fectly sound  from  an  electrical  point  of  view. 

.\  table  shows  that  the  thickness  of  insulation  required  is  appre- 
ciably smaller  in  the  case  of  the  German  rules.  The  general  conclu- 
sion is,  therefore,  that  the  German  rules  allow  a  very  appreciable 
diminution  in  cost  of  installation  as  far  as  conductors  are  concerned, 
as  compared  with  the  usual  practice  in  this  countrj'.  I  think  we 
rather  err  on  the  safe  side  in  tfic  case  of  small  cables. 

Fhnhlrx. — In  an  appendix  to  the  Paper  read  by  Prof.  Schwartz* 
last  year  to  this  Institution  will  be  found  the  German  rules  as  they 
stood  in  1905.  The  1908  rules  contam  no  appreciable  modification, 
and  I  only  desire  to  point  out  one  rule  in  particular  which  relates  to 
the  support' rig  of  a  fitting  by  means  of  an  additional  wire  carrj'ing 
no  current  in  addition  to  the  actual  conductor  carrying  the  current. 
This  appears  to  mo  to  be  an  important  point  to  which  I  find  no 
reference  in  the  1  E.E.  rules. 

Insiddfinn  Ixesixtancc  — They  do  not  base  their  tests  according  to 
number  of  points,  but  require  that  the  leakage  current  sliould  not 
exceed  1  milliampere  between  any  two  fuses,  and,  further,  that  a 
distribiting  board  should  have  an  insulation  resistance  of  1,000 
ohms  multiiilied  by  the  pressure  of  supply.  .\n  examination  of 
these  requirements  shows  that,  move  particular!}-  in  small  installa- 
tions, the  (iermans  are  content  with  a  lower  test  than  we  arc  in  this 
country. 

The  regulation  stating  that  tlu'  normal  working  currfnt  and  pres- 
sure should  be  marked  on  switches  appears  to  be  a  useful  one, 
referring  to  a  practice  which  is  more  or  less  iion-existent  among 
I'lnglish  manufacturers,  but  would  bo  of  great  utility  to  the  contract- 
ing engineer. 

The  rule  regarding  the  marking  of  the  current  capacity  and  pres- 
sure on  sockeis  and  plugs,  and  for  altering  the  construction  to  prevent 
tliosi)  beintj  used  on  larger  currents  than  designed  for,  deserves  men- 
tion, AS,  in  niv  opinion,  sufficient  care  is  not  taken  with  regard  to 
sockets  and  Ihoir  plugs. 

.\n  examination  of  the  rules  for  safety  fuses  points  to  the  use  ot 
the  Kdison  Kcnnv  type  of  fuse  (dug.  and  my  own  observations  of  in 
Btallatioiis  ill  Gcrniaiiy  tell  mo  that  tliistvpe  of  fuse  i«  used  almost 
universiiUy.  'I'ho  point  to  bo  particularly  noticed  is  the  viiliio  at- 
lochod  to  noniiitcrchaugcabibty.  The  ropliiceinenl  of  fuses  is 
treated  in  this  country  in   a  most  haphazard  fashion,  and   I    am 
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inclined  to  think  that  the  Edison  screw  type  of  fuse  is  more  scientific, 
and  ensures  more  certain  working  and  proper  rt'placement. 

It  is  interesting;  to  note  that  switch  lampholders  are  not  permitted 
for  use  witli  hand  lamps.  Also  the  use  of  papierra:lchr  conduit 
with  either  a  brass  or  an  iron  sheath  appears  to  be  very  common  in 
Germany.  This  type  of  conduit  is,  I  believe,  sold  in  this  country 
under  a  trade  mark  "  Adnil.'  From  inquiries  I  have  made,  this 
conduit  docs  not  appear  to  oiler  any  advantage  as  regards  price.  It 
is  possible  that  there  may  be  a  saving  in  cost  of  labour  with  this 
type  of  conduit  over  the  steel  conduit  in  general  use  here. 
'  \Vith  regard  to  insulated  conductors  for  inside  work  it  will  be 
found  that  tbe  general  tendency  is  in  the  direction  of  higher  cur- 
rent-density and  thinner  insulation.  Thus  the  cables  used  under 
Oerman  regulations  would  be  a  great  deal  cheaper  than  under  the 
regulations  of  this  Institution.  It  is  also  noticeable  that  no  mention 
is  made  of  a  layer  of  pure  rubber  between  the  copper  and  the  vul- 
canised rubber. 

A  very  pertinent  question  arises  out  of  these  comparisons 
namely,  whether  the  extra  cost  involved  by  our  practice  is  neces- 
sary or  essential  for  the  security,  durability  and  efficiency  of  instal- 
lations. I  feel  satisfied  in  my  own  mind  that  the  German  regula- 
tions are  the  result  of  experience  and  careful  investigation,  and  it 
will  be  interesting  to  hear  members'  views  as  to  how  far  it  would  be 
advisable  for  us  to  modify  onr  existing  rules.  There  is  one  point 
which  I  think  must  be  taken  into  consideration,  and  that  is  the 
question  of  climate,  which,  generally  speaking,  may  be  taken  as 
drier  than  the  climate  of  this  country. 


DISCUSSION. 

Jlr.  W.  H.  Campion  said  that  the  main  question  was  whether  instal- 
lations could  be  erected  more  cheajjly,  and,  of  course,  if  they  could,  it 
would  have  the  ett'ect  of  increasing  the  number  connected  to  the  mains. 
But  there  was  the  other  point  that  cheaper  installations  would  even- 
tually liring  discredit,  and  it  seemed  to  him  that  the  only  point  was  the 
difference  of  tbe  current  density  in  the  V.D.E.  and  the  I.E.E.  rules. 
The  (Germans  used  a  rating  regardless  of  pressure  drop,  but  if  casing 
was  use<l  there  woukl  be  troulile  in  this  country  with  the  fire  in- 
surance companies.  All  the  wiring  he  had  seen  on  the  Continent, 
including  the  flexible  wiring,  had  always  been  on  low  voltage,  about 
100,  aiifl  it  was  much  the  same  in  America  where  they  allowed  a  good 
deal  of  haphazard  work.  The  V.D.E.  suggested  that  the  normal 
working  current  and  pressure  should  be  marked  on  the  switch  ;  that 
was  where  we  had  spent  a  good  deal  more  money  on  installations  than 
necess;\ry.  Five  ampere  switches  were  used  for  one  8  c. p.  lamp,  and 
so  on.  He  knew  there  were  smaller  switches,  but  even  now  they  were 
seldom  used.  The  average  Englishman  was  alwaj-s  in  such  a  hurr\' 
that  he  would  not  have  anything  standardised  in  the  shape  of  a  screwed 
fuse.  It  was  rather  a  big  job  goiug  round  replacing  all  home-made 
fuses.  They  made  a  great  point  of  the  protection  from  any  iutlamiuable 
material.  Many  engineers  must  have  noticed  the  amount  of  intlam- 
niable  material  that  was  put  on  to  the  lamps,  particularly  in  show- 
rooms, windows,  &c.,  and  it  was  astoni.shing  what  this  would  stand 
before  it  was  set  alight.  He  suggested  that  wilb  tlie  current  density 
they  had  taken  for  the  conductors  the\'  were  relying  more  or  ess  on 
intermittent  loads. 

Mr.  S.  W.  Cl'TTRiss  thought  it  would  be  very  usird  for  tne  nominal 
working  current  and  pressure  to  be  marked  on  switches,  and  also 
plugs.  The  Edisiiu  form  of  jjlug  fuse  was  recommeudefl,  l)ut  apparently 
not  for  sub-circuits  for  house  purposes.  He  would  not  like  to  have 
enclosed  fuses  for  these,  as  the  i>resent  form  was  \ery  convenient.  For 
heavier  currents  it  was  useful  to  have  them  standardised,  but  there 
was  a  gootl  deal  to  be  said  on  both  sides.  Having  an  independent 
third  wire  in  tlexibles  to  support  the  weight  of  the  fitting  might 
be  adopted  with  advantage  in  this  country.  The  insulation  of 
•conductors  was,  he  considerd,  one  of  the  most  im|>ortaiit  points 
in  the  Paper,  but  the  Germans  did  not  appear  to  be  so  particular 
as  we  were  in  that  respect.  They  allowed  a  lower  in.sulatiou, 
and  he  Mas  afraid  that  meant  a  lower  iiuality  of  dielectric. 
Wood  casing  did  not  seem  to  be  used,  but  althoughdespised  a  good 
deal  by  some  people,  it  had  a  great  many  points  in  its  favour.  The 
Institution  in  the  latest  revised  rules  hud  allowed  certain  concessions 
with  regard  to  running  unprotected  wires  in  houses,  but  we  should  be 
very  careful  how  we  .-idopted  it  at  the  noimal  pressures  used  in  this 
country.  It  appeared  that  the  "(.'ontinental  wiring  "  was  u.sed  for  low 
voltages— i.f. ,  100  volts  or  thereabouts. 

Dr.  R.  Poiri,  s-.iifl  that  in  liis  opinion  we  mightu.se  verj-much  higher 
current  den.sities  without  in  any  way  runinngthe  risk  of  exceeding  the 
permissible  temperature  rise.  This  (juestion  w.is  becoming  of  greater 
importance  due  to  the  rapid  introduction  of  metal  filament  lamps.  He 
thought  a  voltage  v.iriation  of  about  3.|,  per  cent,  with  these  gave  the 
same  ehange  in  candle-power  as  with  carbon  filament  lamps  vv.is 
caused  by  HJ  per  cent,  variation.  That  meant  in  practice  that  the 
temperature  rise  was  becoming  more  often  the  limiting  factor  in  wiring 
installations,  and  that  the  voltage  droj)  was  losing  in  importance. 
He  believed  the  number  of  breakdowns  in  Germany,  where  a  nuich 
higher  density  was  allowed,  was  by  no  means  higher'than  in  Kngland. 
A  difference  between  iheCiermanand  English  rules  to  which  tbe  author 
did  not  allude  was  that  the  former  were  generally  adhered  to  whilst 
tlie  I.E.E.  rules  were  not  much  more  than  a  set  of  reeoinineudations. 
Further,  there  weie  .so  many  different  sets  of  rules.  It  w;is  a  deplor- 
able state  of  affairs,  and  something  ought  to  be  done  to  bring  about 
greater  uniformity.     Rules  should   be  made  not  by  Corporations  or 


consulting  engineers,  but  by  the  nation,  and  they  should  be  interna- 
tional as  far  as  possible.  Tho  electrical  industry  was  an  international 
industry.  A  few  years  ago  tlie  German  people  u.sed  to  ex[)ii\t  a  largo 
i|uantity  of  machinery  into  Enghuid  ;  now  it  was  almosi  the  reverse. 
W'c  had,  therefore,  to  construct  machines  in  aecordauc(!  with  the  rules 
adopted  in  the  respective  countries.  If  they  were  international  it 
would  bo  a  very  great  advantage  to  the  whole  of  the  electrical  industry. 
Me  thought  it  most  important  that  the  fu.ses  for  ditt'erent  current 
strengths  should  not  bi^  interchangeable.  The  climate  in  Germanj' 
was  certainly  somewhat  drier  than  that  in  England-:  still  they  got 
sometimes  four  or  five  weeks  of  rain,  so  that  he  did  not  think  climatic 
dillerence  Mas  of  great  impiutance. 

.Mr.  IT.  Visi.EK  mentioned  that  the  V.D.E.  rules  were  accepted  by 
everybody  in  Germany,  and  it  would  be  \ery  much  moie  satisfactory 
if  our  own  rules  were  treated  in  a  similar  manner.  He  could  not  agree 
with  the  opinion  that  fu.ses  might  be  interchangeable.  He  thought 
that  the  insulation  resistance  .specified  for  wires  was  frequently  higher 
than  was  iieeessar>'.  The  way  the  work  was  carried  out  counted  much 
more  than  the  grade  of  wire  used  in  many  ca.ses. 

Mr.  H.  A.  .Tones  did  not  .see  any  rea.son  wh\',  for  a  low  voltage  cir- 
cuit, bare  conductors  on  insulators  should  not  be  allowed  inside  a 
building.  He  wondered,  however,  what  would  be  the  feeling  of  some 
of  our  borough  electrical  engineers  and  jiower  companies  if  it  was  sug- 
gested ;  yet  they  could  not  say  it  was  not  a  good,  sound  and  substantial 
job,  and  their  only  reason  to  object  would  be  because  it  had  not  been 
done  before,  and  it  was  this  conservative  spirit  in  dealing  with  matters 
Hliich  had  done  so  much,  and  which  was  doing  so  much,  to  keep  the 
growth  of  electrical  power  supply  from  central  stations  smaller  than 
it  would  otherwise  be  were  a  more  liberal  policy  adopted  by  those  in 
charge  of  power  supply,  and  he  would  say  that  if  the  new  suggested 
additional  rules  of  the  Home  Ollice  went  through,  then  Heaven  hel[) 
the  industry  in  this  country.  They  had  had  considerable  experience  in 
this  direction  some  two  years  ago  wnen  the  suggested  Home  Office 
rules  for  the  control  of  the  use  of  electricity  in  mines  were  first  brought 
out.  He  fully  agreed  with  the  idea  of  marking  the'  current  carrying 
capacity  of  switches  and  plug  sockets,  but  he  would  suggest  that  they 
should  be  marked  for  the  \oltage  also.  Seeing  that  inflammable  and 
hygioscopic  material  had  been  largely  eliminated  from  our  wiring 
sj'stems,  he  thought  that  an  increase  in  the  current  density  might 
well  be  alloMcd. 

Mr.  I.  F.  F.-iwiETT  said  that  although  the  author  iiointed  out  that 
there  was  no  rule  recommending  that  rubber  should  be  put  again.stthe 
conductor  in  a  cable,  he  (the  speaker)  remembered  buying  a  quantity 
of  German  cable  some  years  ago,  and  found  when  stripping  it  that  there 
H'as  a  rubber  insulation  inside  the  cable,  but  he  did  not  know-  whether 
this  was  regular  practice,  or  whether  it  was  only  done  ^vith  cable  sent 
here.  He  quite  agreed  with  several  of  the  speakers  that  there  could 
1)6  nothing  more  absurd  than  to  find  a  country  like  England  possess- 
ing so  many  different  sets  of  i-ules.  The  only  thing  be  could  suggest 
was  that  the  (government  should  jiass  an  Act  and  make  the  Institution 
rules  compulsory. 

Mr.  H.  Dickinson  was  inclined  to  think  that  the  size  of  conduc- 
tor we  allowed  was  too  small.  There  was  no  doubt  that  there 
were  many  cases  where  the  current  density  due  to  extensions  was 
\ery  much  above  the  limits  that  the  rules  allowed,  but  they  had 
no  trouble  except  due  to  drop  of  jn-essure.  In  damp  places,  &c., 
special  regulations  ought  to  be  made  ;  but  he  certainly  thought  a 
greater  flensity  could  be  allowed  with  perfect  safety  under  ordinary 
conditions.  Respecting  the  dielectric,  he  was  of  opinion  that  the 
stijailation  as  to  thickness  ought  to  be  kept  up,  since  in  many  old  in- 
stallations they  found  that  the  rubber  had  perished,  but  the\-  did  not 
think  of  making  a  person  renew  it,  except  in  very  bad  cases,  and  in- 
stead made  a  special  point  of  the  fusing.  Wherever  there  was  a  ehange 
in  section  a  fuse  was  put  in,  and  he  thought  that  if  proper  attention 
was  paid  to  this  matter  ample  safety  was  provided  for. 

Mr.  .Stetnthai,,  in  reply,  .said  that  the  Germans  uji  to  very  recently 
had  been  in  the  habit  of  using  the  .so-called  '■Continental  fiexible 
wiring  "  when  no  installation  probably  exceeded  125  volts.  There  were 
a  great  many  places  nowwhere  they  were  contemplatinggoingon  to  the 
higher  pres.sure  (250  volts),  and  in  these  cases  they  invariably  used 
|iaiiier-mache  tubing.  There  were  very  fevv  places  in  (ierm-my  where 
wood  casing  was  used.  As  regards  current-density  he  was  perfectly 
satisfietl  that  the  German  engineers  would  not  make  regulations  whieli 
were  not  the  result  of  very  careful  investigation.  He  agreed  with  the 
remarks  made  by  Mr.  Campion  regarding  inflammable  m.aterial  being 
in  (Miitact  with  ineandcscent  lamps,  but  he  thought  that  the  danger 
would  be  obviated  to  some  extent  by  the  new  lamps  which  undoubtedly 
burned  very  much  cooler.  The  question  of  iiiterchangeability  of  fuses 
was  of  very  great  inqjort.anee.  With  the  Edison  |)attern  you  had  a 
plug  of  a  certain  diameter  .'uid  of  a  certain  length,  and  you  could  not 
screw  it  into  a  wrong  socket.  It  was  curious  that  throughout  the 
(Jerman  rules  he  couhl  find  no  reference  to  pure  rubber  use<l  in  con 
junction  with  vulcanised  rubber.  Tbe  pure  rubber  wasonly  allowed  in 
the  case  of  installations  which  did  not  exceed  125  volts  Many  engi- 
neers were  incliMcd  to  turn  up  their  noses  at  wdiat  was  called  "foieigu 
cable,"  but  he  wanted  to  point  out  that  most  (ierman  engineers  and 
manufacturers  were  far  too  'cute  business  men  to  send  over  here  the 
thin  cable  which  passed  their  rules  as  they  knew  it  was  of  no  use.  Tbe 
German  .seemed  to  use  only  vulcanised  rubber  for  llexibles  on  circuitvs 
over  125  volts.  If  there  w.as  one  set  of  rides  to  which  all  engineers  had 
to  «-ork,asin  (iermany,  he  was  perfectly  certain  th.at  we  should  be  saved 
a  lot  of  trouble  and  get  rid  of  a  gr^at  deal  of  inferior  material.  With 
private  plants  there  was  in  this  country  no  control  whatever  other 
than  that  of  the  Insurance  company,  and  you  never  knew  exactly  wliat 
might  be  done. 
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THB  ELECTROLYTIC  ALKALI  AND  BLEACH  INDUS 
TRY  IN  1907. 

l;V    JOHN    Ji.  C.  KERSHAW. 

The  position  and  prospects  of  the  electrolytic  alkali  and 
bleach  industry  have  not  altered  materially  in  Europe  during 
the  last  12  months,  although  in  America  some  e,\pansion 
is  occurring.  In  Europe,  the  older  Le  Blanc  and  ammonia 
soda  processes  are  maintaining  their  position,  and  it  seems  pro- 
bable that,  as  stated  by  the  writer  in  a  Paper  read  before  the 
Faraday  Society  in  February,  1907,  all  three  types  of  works 
will  continue  to  exist  side  by  side  for  many  years  to  come. 
The  figures  given  in  that  Paper  for  the  number  of  works  ope- 
rating electrolytic  processes  in  Europe  and  America,  and  for 
the  annual  output  of  alkali  and  bleach,  have  not  been  materially 
affected  by  the  criticism  passed  upon  them. 

These  totals  may,  therefore,  be  given  here  as  the  nearest 
approximation  yet  published  to  the  present  capacity  of  the 
works  now  in  operation  : — Total  number  of  works  .36.  Total 
power  available  (37,000  H.i'.,  equivalent  to  an  output  of 
134,000  tons  of  70  per  cent,  caustic  soda  and  280,000  tons  of 
35  per  cent,  bleaching  powder  per  annum.  Details  relating  to 
the  financial  returns  add  new  extensions  of  the  various  works 
during  1907,  so  far  as  these  are  available  for  publication,  are 
given  below. 

United  Kingdom. 
1.  The  Cxdner-Kellner  Albili  Co.  JJ'orh.  Weston  Point  and 
JFalhend-on-Tyne. — At  the  annual  meeting  of  the  shareholders 
of  this  company,  held  November  21,  1907,  a  net  profit  of 
£116,754  foi-  the  12  months  ending  September  .30,  1907,  was 
reported.  After  payment  of  debenture  interest  and  of  the 
interim  dividend  on  the  ordinary  shares  (paid  in  May),  a 
balance  of  i'103,830  remained  and  was  apportioned  as  follows  ; 
£30,000  to  depreciation  reserve,  £15,900  written  off  plant  and 
machinery  account,  £7,500  written  off  suspense  account, 
£36,000  to  payment  of  16  per  cent,  dividend  on  ordinary 
shares  for  six  months  ending  September  HO,  making,  with  the 
interim  dividend  paid  in  May,  12  per  cent,  for  the  year. 

The  balance  carried  forward    to  the   1907-8  account  was 
near  y  the  same   as  in  the  previous  year — £14,420,  as  com- 
pared with  £14,773.     This  is  the  best  report  the  company 
have  yet  submitted  to  their  shareholders,  and  the  chairman 
and  the  directors  of  the    company  naturally  claimed   some 
credit  for  the  policy  of  scrapping  old  plant,  which,  combined 
with  a  good  demand  for  their  products,  had  enabled  them  to 
achieve  this  advance  upon  the  previous  year's  profits      The 
most  notable  instance  of   "  scrapping  "  by  this  company  has 
been  the  substitution  of  a  Mond  power  gas  plantand  Koertinggas 
engines  for  the  older  steam  plant  at  the  Weston  Point  works. 
This   plant  is  of  10,000  H.P.  capacity,  the  gas  engines  being 
each  of  700  li.H.l'.     It  would  be  interesting  to  know  how  the 
cost  of  electric  power  at  Weston  Point  compares  with  the  cost 
at  the  Wallsend  on-Tyne  works.     The  manufacture  of  sodium 
is  carried  on   by  this  company  at  its  new  Wallsend-on-Tyne 
works,  while  at  the  Weston  Point  woiks,  alkali  and  bleaching 
])0W(ler  arc  the  chief  products.    Zinc  chloride,  jiroduied  by  the 
Swinburne-Ashcroft    proce.ss,    is    also    manufactured    at   the 
latter  works.     According  to   Ulount  there  are  1,100  cells  at 
this  works,  each  cell  having  a  capacity  of  lO.l  tons  of  caustic 
soda  and  226  tons  of  bleach  ])er  year.     Estimating  that  1,000 
cells  are  always  in  operation  tiiis  equals  an  outjiut  of  10,500 
tons  of  caustic  soda  and  22,600  tons  of  bleaching  jmwdor  per 
year. 

2.  The  Elcctroli/lic  Alkali  Co.  Works,  Miilillc7i'ich.—Th\9. 
lompany  reported  a  net  profit  of  £H,212  for  the  year  ended 
August  ".1,  1907,  and  with  the  amount  brought  forward  from 
the  previous  account,  the  directors  were  able  to  recorauKMid 
the  ])aymcnt  of  six  montiis' dividend  on  the  7  per  cent.  |)rcfer- 
ence  shares— on  which  2.^  years'  arrears  of  interest  hail  accu- 
mulated. A  balance  of  £6,840  was  carried  forward  to  the 
next  account. 

AMKUIfA. 

1.  The  Acker  Piwchs  Co.,  U.S.A.-  -The  works  of  this  com- 
pany at  Niagara  Falls  were  the  scone  of  a  disastrous  fire  in 
February,  1907,  when  they  were  completely  burnt  down,  and 


a  loss  of  £160,000  being  incurred.  The  works  have  not  been 
rebuilt,  presumably  because  the  cost  of  operating  the  process 
and  of  repairs  was  more  than  was  at  first  estimated.  The- 
fusion  process  of  electrolysing  common  salt  with  a  molten  lead 
cathode  is,  therefore,  no  longer  represented  in  the  manufac- 
ture of  alkali  and  chlorine  products.  The  works  of  the  Acker 
Process  Co.  at  Niagara  Falls  was  established  in  1S99,  and 
2,000  H.i".  was  utilised  in  the  production  of  caustic  .soda, 
bleaching  powder,  carbon  tetrachloride,  tin  tetrachloride  and 
sulphur  bichloride. 

2.  Tlie  Townsend  Cell  and  rroccss. — This  cell  and  process 
have  been  in  operation  for  nearly  two  years  at  Niagara  Falls, 
in  the  works  of  the  Development  &  Funding  Co.,  and  the 
results  obtained  are  stated  to  be  entirely  satisfactory.  A 
plant  utilising  1,000 H.P.  has  been  erected.  Dr.  Birkeland.  in 
a  Paper  read  before  the  New  York  Section  of  the  Society  of 
Chemical  Industry  in  May,  1007,  described  the  cell,  and  gave 
full  details  of  the  working  and  results  obtained.*  The  cell  is 
of  the  diaphragm  type  and  is  shown  in  sectional  elevation  in 
Fig.  1 ,  while  Fig.  2  shows  the  external  view  of  the  cell  designed 
for  industrial  use.  An  anode  compartment  is  enclosed  between 
a  lid,  C,  two  vertical  diaphragms  D,  and  a  U-shaped  non-con- 
ducting body  H.  The  graphite  anodes  G  pass  through  the  lid 
of  the  cell,  while  the  cathodes,  S, 
are  formed  of  perfor.ated  iron  plates 
and  adhere  closely  to  the  diaphragms 
D.  The  cathode  compartments  of 
the  cell  are  formed  by  the  outer 
plates  I,  attached  to  the  cathodes. 
The  anode  compartment  is  kept 
filled  with  saturated  brine  (T),  while 
the  cathode  department  contains 
kerosene  oil  (K).  This  oil  serves  to 
prevent  diffusion  and  reunion  of  the 
ions  liberated  at  the  cathode,  since 
the  cathode  liquor  as  soon  as  it  ap- 
pears on  the  outer  surface  of  the 
cathode  is  surrounded  with  a  che- 
mically inactive  and  physically  un- 
mixablc  liquid. 

The  cathode  liquor,  under  these 
conditions,  assumes  a  globular  form 
as  it  detaches  itself  from  the  outer 
sinface  of  the  perforated  plate,  which 
acts  as  cathode,  and  sinks  through 
the  oil  into  the  caustic  pocket  A, 
where  it  is  at  once  removed  from 
all  danger  of  chemical  action. 

The  flow  of  brine  into  the  anode 
compartment  is  automatically  go- 
verned by  the  current  intensity,  and  the  level  of  brmc  in 
this  compartment  is  thus  increased  or  diminished  as  the 
number  of  amperes  passing  through  the  cell  rises  or  falls. 
The  distance  between  anode  and  cathode  scarcelj'  exceeds 
,;  in.,  and  the  E.M.F.  required  to  work  the  cell  is  therefore 
low. 

The  cell  described  above  has  undergone  some  slight  modifi 
cations  since  it  was  first  tried  upon  a  largo  scale,  but  in  all 
essentials  the  cells  now  in  use  at  Niagara  Falls  are  constructed 
in  accordance  with  the  original  plan  and  design. 

The  large  cells  measure  about  8  ft.  by  .">  ft.  by  12  in.  wide, 
and,  as  shown  in  Fig.  2,  the  outward  appearance  resembles 
the  Ilargreavos-Binl  type  of  cell.  The  diajjhragm,  which  is 
the  most  important  part  of  a  cell  of  this  description,  is  made 
of  a  woven  sheet  of  asbestos  (loth,  the  poros  of  which  are  filled 
with  a  paint  made  of  a  mixture  of  oxide  of  iron,  asbestos  fibre 
and  gummy  imn  hydroxide.  When  a  iliaphragm  of  this  kind 
has  to  bo  renewed  the  cloth  is  simply  sciul)lied  and  washed, 
and  a  new  coat,  of  paint  is  apjiliiid.  The  frequency  of  renewals 
of  these  diaphragms  dc|iends  very  much  on  the  condition  of 
the  brine,  and  in  ordinary  work  the  diaphragms  require  re- 
painting about  once  in  five  weeks.  The  cost  of  renewal  is, 
therefore  jirob.ably  less  than  in  the  llargrcavos-nird  process. 
Tiio  chlorine  gas  obtained  from  the  Townsend  coll  is  useil  for 

•  The  followiiijj  iHirticiilnrH  nre  drnwn  largely  from  Dr.  Birkoliiiul'^ 

l':q>cr. 


Fig.  1. — Vertical  Skition 
01-  To\vNSENi>  Cell. 
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the  maiiufacture  of  bleaching  powder  by  tho  orJinaiy  lead- 
chamber  process.  The  cathode  liipior  on  leaving  the  cell  con- 
tains large  ipiantities  of  unconverted  sodium  chloride  ;  this  is 
separated  out  as  the  liquor  is  concentrated  by  evaporation  in  a 
series  of  vacuum  pans  and  open  pots.  As  regards  the  elcc 
trical  etticiency  of  the  process,  the  current  etlicieney  seldom 
falls  below  90  per  cent ,  and  may  rise  to  97  per  cent.,  while 
the  energy  etlicieney  when  running  with  2,000  to  2,300  amperes 
per  cell  (equal  to  a  current  densitj'  of  1  ampere  per  S(iuarc 
inch)  is  represented  by  an  E.M.F.  of  only  47  volts  per  cell,  or 
40  per  cent. 

The  Niagara  plant  using  this  cell  was  producing  •")  tons  of 
caustic  soda  and  11  tons  of  bleaching  powder  per  day  during 
1907,  and  an  increase  of  the  works  to  four  times  this  capacity 
was  decided  upon  early  in  the  year.  Messrs.  Townsend  and 
Sperry  were  the  patentees  of  the  original  cell,  while  the  dia- 
phragm now  in  use,  and  some  of  the  subsidiary  plant  is  the 
invention  of  Dr.  Birkeland. 


Fig.  2. — Tue  Tow.nsend  Cell. 

:>.  The  'MrD'iiKiU  Cell  unci  Process. — A  plant  using  this  cell, 
and  having  a  capacity  of  fij  tons  of  caustic  soda  and  16  tons 
of  bleaching  powder  per  day,  has  now  been  in  operation  at 
the  paper  mill  of  the  New  York  and  Pennsylvania  Pulp  Co. 
at  their  Johnsonburg  works  for  nearly  two  years.  The  caustic 
soda  and  hypochlorite  of  lime  are  delivered  to  the  paper  works 
in  the  form  of  liquor,  and  the  installation  can  therefore  hardly 
be  classed  as  an  alkali  works.  There  are  in  America  a  large 
number  of  installations  of  this  type,  using  generally  a  dia- 
phragm type  of  cell,  and  Messrs.  Zerr  and  Witham,  in  an  article 
contributed  to  Ela-trurliemicul  nwl  Meti'llan/ical  InduMrij  have 
given  some  cost  figures  based  on  the  acmal  operation  of  a 
small  plant  producing  bleaching  liquor  equal  to  '-V'd  tons  ot 
bleach  per  da)-.  The  installation  consisted  of  9G  cells,  utilis- 
ing 790  amperes  at  205  volts,  and  the  capital  cost  of  engines, 
geneiators  and  cells,  with  subsidiary  plant,  was  £10,(100.  The 
oiierating  costs  amounted  to  £5,03(3  per  year  and  the  value  of 
the  caustic  soda  and  bleach  produced  was  £8,123.  This 
equals  a  return  of  31  per  cent,  on  the  investment  of  capital, 
but  it  is  questionable  whether  the  allowance  for  depreciation 
and  repairs,  in  this  estimate,  is  large  enough  to  maintain  the 
plant  in  effective  condition  over  a  longer  period  than  three 
month.i.  There  is  also  no  allowance  for  skilled  management 
and  control,  and  electrolytic  plant  demands  this  to  a  high 
degree  if  a  good  efficiency  is  to  be  maintained.  However,  in 
America  this  tjpe  of  plant  is  now  being  widely  tried,  and  in 
many  eases  no  doubt  the  installations  are  proving  economical. 
McDonald  utilises  asbestos  jjaper  for  the  diaphragms,  and  an 
E.M.F.  of  4'5  volts  is  required  per  cell, 


(;ki;:many. 

Thi'  ElelUrocheinische  W'erke  O.m.h.II.,  VAllcrfthL — This  com- 
pany in  its  report  covering  the  \ear  1906  ileclarcd  a  dividend 
of  9  per  cent.,  as  compared  with  a  dividend  of  7  per  cent,  in 
the  previous  year.  The  following  details  of  the  plant  at 
Bitterfehl  and  at  Uheinfelden  may  be  given  here  : — 

Hitterlelf/  Jrorh-s.  Started  1895.  Fuel,  lignite.  Generating 
plant,  5  X  600  ii.i>.  and  1  x  1,800  II.P.  units  =  4,800  H.r.  Pro- 
ducts, 7,200  tons  of  caustic  potash  and  12,250  tons  of  bleach- 
ing powder  per  year  ;  also  magnesium  and  sodium. 

Rheinfelden  Works.  Started  1898.  Water  power.  Gener- 
ating plant,  4x850  II. P.  units  =  3,400  II. 1'.  Products,  5,800 
tons  caustic  potash  and  10,000  tons  bleaching  powder  per  year  ; 
also  calcium  carbide. 

Italy. 

1.  The  Societit  JSlellrorhimlva  del  Coffro  has  completed  a  plant 
for  producing  caustic  soda  and  chlorine  by  a  modification  of 
the  Kellner  cell  and  process.  The  caustic  soda  is  sold  in  the 
form  of  a  solution  concentrated  to  38  deg.  Baumc.  The  com- 
pany uses  common  salt  from  Sicilian  mines  a.s  raw  material, 
and  the  plant  has  a  working  capacity  of  20  tons  a  day. 

2.  The  Soeieth  Itali'iiid  di  Elettroehimien. — This  company  con- 
trols electrolytic  alkali  works  at  Piano  d'Orte  and  Bussi.  For  the 
year  1905-0  a  dividend  of  Oj;  per  cent,  was  declared,  the  net 
profit  being  £30,700.  The  extensions  of  plant  which  the  com- 
pany has  completed  on  the  Texera  River  in  connection  with 
the  new  water-power  developments  are  to  be  devoted  to  the 
manufacture  of  other  product,  as  the  demand  for  chlorine  pro- 
ducts in  Italy  is  limited. 


POULSEN'S  APPARATUS  FOR  WIRELESS  TELE- 
PHONY. 


Mr.  V.  Poulsen  lectured  on  Wireless  Telephony  at  the  Lon- 
don Institution,  Finsbury-circus,  London,  last  Wednesday  to  an 
audience  presided  over  by  Lord  Aldenham,  who  read  a  mes- 
sage from  H.M.  the  Queen  regretting  extremely  her  inability 
to  be  present  and  requesting  that  a  copy  of  the  lecture  might 
be  sent  to  her. 


FlU.    1.— TRiNSMITTIN'ci    Al'l'ARATUS. 

Though  the  lecture  did  not  contain  much  information  new 
to  those  who  have  followed  the  development  of  his  system,  as 
reported  in  the  technical  press,  the  experiments,  and  the  beau- 
tifully designed  and  constructed  apparatus,  were  worth  going 
far  to  see.  Beyond  a  practical  demonstration  of  telephony 
without  wires  on  a  small  scale  in  the  hall,  and  the  lecturer's 
confirmation  of  the  fact  that  sound  has  been  transmitted  elec- 
trically over  a  distance  of  4Gi.»  km.  without  wires,  little  infor- 
mation was  given  as  to  wirele-ss  telephony  proper,  the  greater 
part  of  the  time  being  spent  on  a  comparison  between  the  pro- 
perties of  damped  and  undamped  waves  without  a  serious 
attempt  to  explain  how  the  latter  are  employed  in  the  trans- 
mission of  sound.  The  fact  is  that  the  Poulsen  system  is  now 
in  the  unsensatioual  stage  reached  at  one  period  or  another 


50 


THE  ELECTRICIAN,  APRIL  24,  1908. 


by  all  inventions  during  the  process  of  their  conversion  into 
practical  commeicial  utilities.  The  system  has  had  its  funda- 
mental principles  fixed  and  the  main  lines  of  its  development 
determined,  and  now  all  the  energy  of  the  inventor  is  concen- 
trated on  the  perfecting  of  details  and  on  its  adaptation  to  the 
needs  of  the  community. 
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Fig.  2. — Receiving  Appaeatus. 

The  evidence  of  this  was  very  obvious  in  the  design  of  the 
apparatus  shown  at  the  lecture  and  in  the  experiments.  These 
demonstrated  what  a  remarkable  amount  of  energy  can  now  be 
obtained  in  the  form  of  high-frequency  alternating  currents, 
even  from  apparatus  which  is  simple  and  free  from  complica- 
tions— indeed,  wonderfully  so,  as  compared  with  many  tele- 
graphic instruments  in  daily  use  in  every  country.  In  defer- 
ence, no  doubt,  to  the  supposed  desires  of    a  non-technical 


At  the  same  end  of  the  table  is  the  enclosed  arc  lamp,  with,  in 
this  case,  horizontal  electrodes  and  transverse  magnetic  field, 
burning  in  hydrogen  or  alcohol  vapour.  Next  comes  the  helix 
forming  the  inductance  of  the  main  oscillating  circuit  and  of 
the  aerial ;  and  on  the  right  is  a  variable  condenser.  The  aerial 
wire  is  seen  rising  from  the  inductance  and  the  key  stands 
below,  its  usual  function  being  to  short-circuit  some  of  the 
turns  and  thus  throw  the  transmitted  current  out  of  tune  with 
the  receiver.  In  telephony  the  microphone  may  be  placed  in 
the  aerial  or  earth  wires  or  may  influence  the  supply  circuit 
inductively.  The  coupling  of  the  main  oscillating  circuit  to 
the  aeiial  is  "  close,"  since  a  portion  of  the  helix  is  common  to 
both. 


no  words  per  minute.    5x10-6  amp. 


60  words  per  minute.    lxlO-^'amp. 
Fig.  4. — Tape  Eecords. 

Fig.  2  shows  the  receiving  apparatus,  which,  like  the  trans- 
mitter, may  be  used  for  telegraphy  or  telephony  at  will  by  the 
mere  alteration  of  one  item.  In  this  case  the  necessary  change 
is  the  substitution  of  a  continuously  acting  detector  for  the 
intermittent  tikker.  The  aerial  and  earth  wires  are  connected 
to  the  two  terminals  of  the  capacity  on  the  wall,  forming,  with 
the  variable  condenser  and  the  upper  helix,  the  primary  oscil- 
lating circuit.  The  secondary,  or  detector,  circuit  consists  of 
another  helix  (at  right-hand  end  of  table),  a  variable  and  a  fixed 
condenser,  the  detector  and  the  telephone.     The  coupling  or 
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audience,  for  which  the  lecture  was  chiefly  intended,  practically 
no  explanation  of  the  ajiparatus  on  the  tabic  was  attempted  ; 
as,  however,  it  was  this  feature  of  the  demonstration  whicli  was 
of  greatest  interest  to  technical  members  of  the  audience,  it  will 
be  as  well  to  docriljc  the  instruments  in  some  tletail. 

Fig.  1  shows  the  I'oulson  transmitter,  which  is  suitable 
equally  for  telegraphy  or  telephony,  the  only  change  being 
the  replacement  of  thy  key  liy  a  microphone.  On  the  left  is 
the  switchboard  for  the  continuous-current  supjily  lo  the  arc. 


nuitual  inductance  of  the  two  receiving  ciiciiits  is  very  weak, 
the  primary  and  secondary  helices  baing  frequently  U5cd 
several  feet  apart,  as  shown  in  the  figure.  There  is  no  con- 
ducting connection  ))ctwoen  any  p.irt  of  the  secondary  circuit 
(on  the  tabic)  and  anything  else  outside  tliii  circuit.  The  de- 
tector is  generally  of  the  crystalline  rectifying  typa,  which  acts 
wilhitut  a.  local  battery,  as  was  shown  by  Dr.  Erskino-Murray 
in  his  ilcmonstration  with  tliis  api)aratu<  al  Nottingham 
rig.  3  shuw.i  an  arc  generator  giving  about  1^  kw.  as  high 


THE  ELECTRICIAN,  APR[L  24,  1908. 


51 


freqnenc)'  current.  Like  the  other  patterns,  it  is  equallj'  suitable 
for  telegraphy  or  telephony,  though  the  range  for  the  latter  is 
less  than  for  the  former.  Alcohol  vapour  is  used  in  the  are 
instead  of  hydrogen,  since  it  is  much  more  convenient  for  field 
use,  and  apparently  quite  as  etticient. 

Fig.  5  is  taken  from  a  photograph  of  the  actual  telephonic 
transmitter  used  in  the  Berlin-Copenhagen  wireless  telephony 
experiments.  It  will  be  seen  that  as  many  as  six  microphones 
are  used  sinuiltaneously  on  one  mouth  piece  in  order  to  obtain 
as  large  a  modulation  of  the  transmitted  current  as  possible. 
The  arrangements  are  otherwise  similar  to  the  standard  type 
shown  in  Fiir.  1. 


Fig.  6. — View  of  Photooraphk;  Printer. 

Two  most  interesting  pieces  of  apparatus  were  shown  upon 
the  lecture  table,  in  addition  to  the  fundamental  instruments — 
viz.,  a  high  .speed  radio-telegraphic  transmitter  and  a  recorder 
with  which  speeds  up  to  r20  words  per  minute  have  been  ob- 
tained. Samples  of  tape  records  were  shown  at  from  00  to  110 
words  per  minute,  and  even  at  the  higher  speed  the  records 
were  easily  legible  by  thi;  most  inexpert  telegraphist,  which  is 
more  than  can  be  siid  of  records  taken  through  submarine 
cables,  even  of  moderate  length.  These  are  shown  in  Fig.  4. 

In  Fig.  6  is  shown  the  receiver  with  which  this  "  record "- 
breaking  result  has  been  obtained.  It  consists  of  a  "thread," 
or  single  moving  wire,  galvanometer  combined  with  a  photo- 
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D.^siPED  AND  Undamped  Cltrren-ts. 

By  Dr,  Dieselhorst. 

graphic  recording  tape,  which  is  develojjed  and  fi.xed  auto 
matically  by  the  in.strumcnt  in  the  course  of  a  few  secorid.s 
after  exposure.  The  automatic  high-speed  transmitter  is  an 
equally  ingenious  instrument,  its  chief  point  of  distinction 
being  that  in  its  design  the  troubles  due  to  the  rapid  make 
and  break  of  a  current  exceeding  20  amperes  have  been  over 
come  successfully. 


Figs.  7  are  a  pair  of  oscillographic  photographs  of  high- 
frequency  currents  taken  by  Dr.  Dieselhorst  by  means  of  a 
glow  oscillograph — »..■.,  a  tube  containing  two  long  aluminium 
electrodes  with  only  a  small  gap  between  them,  in  a  low  vacuum. 
The  length  of  the  glow  on  an  electiode  is  proportional  to  the 
current,  and  changes  over  to  the  other  electrode  as  the  current 
reverses.  A  revolving  mirror  is  used  to  separate  the  dis- 
charges into  a  band — i.f..,  to  make  the  resulting  photograph 
represent  time  as  the  abscissa.  In  each  oscillograph  here 
given,  the  upper  part  is  positive  and  the  lower  part  negative. 
It  will  be  noticed  that,  in  the  case  of  the  undamped  oscilla- 
tion, the  current  in  the  upper  part  is  stronger  than  in  the 
lower  part ;  this  agrees  with  the  fact  that  the  potential  is 
greater  on  the  positive  side  owing  to  the  arc  being  supplied 
with  direct  current  for  the  undamped  oscillations. 


THE  TESTING  LABORATORY  OP  THE  HERM8D0RF 
PORCELAIN  WORKS. 

BY  V."ILLIAM    WEICKER. 

The  progress  in  all  branches  of  electricity  and  the  increasing 
demand?  made  in  the  electrical  transmission  of  power  have  given 
rise  to  a  constantly  increasing  demand  for  high-tension  insulators 
possessing  not  only  high  insulating  properties,  but  also  sufficient 
mechanical  strength  to  withstand  the  increased  strains  produced  by 
the  very  large  spans  now  so  universally  adopted.  To  combine  both 
these  qualities  must  be  the  chief  aim  of  the  manufacturer.  Insu- 
lators can  only  be  accepted  as  rehable  after  the  most  careful  testing 
and  inspection,  so  that  no  material  showing  defects  is  allowed  to 
leave  the  works. 

In  view  of  the  great  interest  taken  at  present  in  high-tension  in- 
sulators, I  propose  to  describe  the  testing  laboratories  of  the  noted 
porcelain  works  of  "  HermsdorfKlosterlausnitz,"  Altenburg,  Saxony, 
Germany.  This  testing  laboratory  was  started  in  1901  and 
the  results  obtained  were  beyond  all  expectation,  the  methods  em- 
ployed proving  eminently  satisfactory.  Especially  since  the  de- 
mands have  become  more  varied  and  extensions  have  been  made, 
the  laboratory  of  the  Hermsdorf  porcelain  works  may  be  described, 
without  exaggeration,  as  the  leading  laboratory  for  the  testing  of 
high  tension  insulators. 

In  the  laboratory  there  are  : — 

(1)  Arrangements  for  subjecting  each  part  of  insulators  or  com- 
plete insulators  to  tests  of  dielectric  strength. 

(2)  Arrangements  to  determine  the  arcing-over  voltage  of  each 
insulator  when  mounted  and  to  fix  its  working  pressure. 

(3)  Apparatus  for  determining  the  mechanical  strength  of  un- 
mounted or  completed  insulators  and  of  insulating  material. 

(4)  Apparatus  anH  instruments  for  tests  in  the  nature  of  research. 
The  laboratory  includes  both  an  electrical  and  a  chemical  side, 

the  latter  being  used  for  testing  and  examining  raw  materials.  A 
careful  observation  of  every  process  is  made  by  an  expert  and  a 
daily  record  of  all  results  is  accurately  kept.  The  electrical  en- 
gineering department  is  in  constant  use  for  commercial  tests  as  well 
as  for  experimental  work.  It  is  furnished  with  the  best  precision 
instruments,  frequency  meters,  very  sensitive  reflecting  galvano- 
meters, a  registering  Le  Chatelier  pyrometer  with  five  thermo  cells, 
a  double-system  oscillograph,  &o.  It  also  contains  almost  every- 
thing which  can  possibly  be  required  for  photographic  and  micro- 
photographic  researches  The  interior  of  the  high  tension  station  is 
remarkable  both  as  regards  the  simplicity  of  its  design  and  the  sys- 
tematic arrangement  of  the  apparatus.  There  are  five  testing 
rooms,  together  with  a  special  room  where  small  insulating  articles, 
standing  in  oil  to  avoid  arcing  over,  are  tested. 

The  extent  of  the  work  done  in  this  laboratory  can  be  realised 
from  the  fact  that  2,500,000  high-tension  insulators  have  been 
tested  during  the  last  six  years,  the  daily  average  havmg  advanced 
from  540  to  over  4,000. 

The  piercing  test  is,  beyond  doubt,  of  the  greatest  importance,  and 
is  carried  out  as  follows:  The  bell-shaped  insulators  are  inverted, 
and  the  "  heads  "  put  into  holes  in  a  wooden  board,  which  is  im- 
mersed in  a  tank  containing  water  up  to  a  certain  height,  as  shown 
in  Fig.  1.  The  water  in  the  tank,  which  is  insulated  from  earth  by 
insulators,  forms  one  pole.  The  pin  hole,  or,  if  the  insulator  is  made 
up  of  two  or  three  parts,  the  opening  for  the  reception  of  the  "inter- 
mediate petticoat"  or  "centre,"  is  also  filled  with  water  and  con- 
nected by  means  of  brass  chains  immersed  in  the  liquid.  The  chains 
forming  the  connection  to  the  high-tension  wire  system  directly  over- 
head are  arranged  with  a  sliding  adjustment,  so  that  the  tank  may 
lie  used  for  testing  any  size  of  insulators,  and  the  number  of  chains 
is  sufboient  to  test  as  many  as  120  at  the  same  time.  The  high- 
tension  system  itself  is  insulated  from  earth  by  six  specially  con- 
structed high- ten-ion  insulators  held  together  by  means  of  iron  clamps. 

The  testing  of  ribbed  insulators  is  performed  in  a  similar  manner 
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the  only  difference  being  the  mounting  of  the  insulators  on  pins 
instead  of  placing  them  in  the  holes  of  the  wooden  board.  For  test- 
ing handles,  leading-in  pipes,  &c.,  special  electrodes  are  necessary. 
The  transformer  plant,  seen  in  Fig.  2,  includes  at  present  four 


The  transformers  are  erected  in  special  compartments.  To  conduct 
the  current  to  any  of  the  testing  rooms,  special  porcelain  tubes  are 
provided  of  sufficient  strength  to  withstand  a  tension  of  more  than 
200,000  volts.     The  insulators  consist  of  several  small  concentric 


Fig.  1. — Testing  Board  fob  Insulators. 


transformers,  three  of  which  have  a  capacity  of  10  kw.  and  give  a 
pressure  of  50,000  volts— 100,000  volts.  The  fourth  has  a  capacity 
of  30 kw.  and  is  made  to  give  200,000  volts.  Its  ratio  can  be  altered 


tubes  kept  in  place  by  two  large  discs  fixed  at  each  side  of  the  wall 
{/re  Fig.  1).  In  constructing  these  special  care  had  to  be  taken 
on  account  of  the  technical  difficulties  in  porcelain   manufacture 


FlO.  2.— Hl(inTKN8I0N   TnANKFORMKIls. 


in  the  proportion  1  to  2,  and,  einco  the  ends  of  the  windings  are 
acoMBible,  it  in  a  matter  o(  but  a  few  momenta'  work  to  clmnRe  from 
series  to  parallel  connection r. 


and  for  this  purpose  the  insulators  which  guard  against  piercing 
have  been  kept  sopnrato  from  tlic  parts  giving  protection  against 
arcing  over.    In  addition  to  Ibis,  llio  tube,  ahliougb  passing  through 
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the  wall,  is  prevented  from  touching  it.  Arcing  over  to  the  wall,  es- 
pecially when  moist,  is  prevented  by  two  bobbin  like  shades  on  both 
outer  sides  of  the  wall.  Similar  tubes  may  also  be  employed  for  dimp 
places  or  as  leading-ont  pipes,  even  for  tensions  of  200,000  volts. 

The  ratio  of  the  two  smaller  transformers  is  1  :  0  40,  that  of  the 
larger  sizes  1  :  1,2.^0  and  1 :  2,500  respectively.  The  primary  pres- 
sure of  7S  volts  is  chosen  on  account  of  the  easy  transformation  of 
the  direct  current  at  110  volts  to  this  voltage. 


block  of  the  factory.  Four  of  these  cables  are  provided  for  the 
control  of  the  excitation  of  the  generators.  The  overhead  cables 
arc  taken  to  a  general  switchboard  where  connections  can  be  made 
to  the  several  transformer  switchboards. 

Kach  transformer  switchboard  contains  one  ammeter  and  one  volt- 
meter, fuses,  earth-connection  indicator,  maximum  current  cutout, 
regulating  resistance  for  the  primary  current  of  the  transformer  and 
regulating  resistances  for  the  generator  excitation.     The  potential  of 


Fig.  3.— Te.sting  under  Climatic  Conditions. 


For  supplying  energy  to  the  transformers  two  generators  are  pro- 
vided, separately  erected  in  the  power  house.  One  of  them  is  pro- 
vided with  a  collector  and  two  slip  rings,  the  other  has  six  slip 
rings  and  is  able  to  supply  continuous,  single,  two  or  three-phase 


Fk;.  4. — Mech.ixical  TuMiNii. 

current.  As  a  rule,  the  generators  are  belt  driven,  but  may  also  be 
driven  as  motor  generators  by  direct  current,  one  dynamo  pro- 
viding energy  for  the  other.  Under  the  latter  conditions  the  fre- 
quency of  the  alternator  can  be  varied  between  wide  limits  The 
terminals  of  the  generators  are  brought  to  the  main  switchboard 
erected  in  the  power  house,  from  which  several  overhead  cables 
are  conducted  to  the  testing  laboratory,  which  is  situated  in  another 


the  transformers  is  regulated  either  by  the  variable  resistance  in  the 
field  circuit  or  by  regulation  of  the  generators.  The  maximum 
current  cut-out  not  only  breaks  the  circuit  automatically  when  an 
insulator  breaks  down  (which  generally  short-circuits  the  trans- 
former), but  also  calls  the  attention  of  the  workmen  by 
ringing  a  bell. 

To  find  which  of  the  many  insulators  under  test  has 
broken  down  the  pressure  is  gradually  raised  (from  zero) 
until  the  short-circuit  current  puts  a  special  patented  in- 
dicator in  action  which  will  show  the  faulty  piece.  The 
indicator  is  attached  to  the  chains,  as  will  be  seen  in 
Fig.  1,  and  consists  of  a  solenoid  which  has  a  paper  tube 
attached  to  its  core,  the  former  only  showing  when  tbe 
core  is  raised,  due  to  the  increased  current  passing  through 
the  fault.  In  this  way  the  faulty  piece  can  quickly  be 
removed  and  testing  can  be  continued. 

In  order  to  avoid  the  danger  of  injury  to 'the  workmen 
employed  in  testing  several  precautions  are  taken.  All 
high-tension  wires  leading  from  the  transformers  to  the 
testing  rooms  are  safeguarded  by  a  special  system.  A 
gate  midway  between  the  tank  and  switchboard  must  be 
shut  before  pressure  can  be  applied.  On  the  other  hand, 
the  door  is  electrically  looked  untU  the  current  is  switched 
off.  While  the  current  is  switched  on  a  red  electric  larnp 
is  always  burning.  If  the  testing  engineer  has  to  remain 
within  "the  gate,  an  Artemietf  safety  suit  is  provided, 
which  has  proved  perfectly  safe  in  all  cases  where  very 
high  tensions  but  small  currents  are  used. 

According  to  the  rules  of  the  "  Verband  Deutscher  Elek- 
trotechniker,"  every  insulator  for  a  working  pressure  of 
2,000  volts  and  upwards  must  be  tested  at  twice  its  work- 
ing pressure.  In  most  cases  the  working  pressure  is  un- 
known and  the  Ilermsdorf  Porcelain  Works,  therefore, 
always  tests  all  high-tension  insulators  until  arcing  over 
takes  place— ;.t.,  to  four  or  five  times  the  working  pres- 
sure for  small  insulators.  No  test  lasts  less  than  lo  nimutes  and 
full  pressure  is  applied  during  this  time.  If  an  insiJator  should 
break  down,  testing  of  the  whole  lot  is  repeated.  The  testing  time 
of  15  minutes  has  been  fixed,  as  it  happens  very  often  that  detective 
insulators  are  not  pierced  as  soon  as  the  current  is  switched  on.  On 
the  other  hand,  breakdowns  have  very  seldom  occurred  when  insu- 
lators have  been  tested  for  a  longer  period  than  15  mmutes. 
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As  mentioned  above,  it  is  absolutely  necessary,  not  only  to  subject 
all  insulators  to  the  piercing  test,  but  also  to  examine  their  working 
under  all  possible  conditions,  this  being  the  best  way  to  determine 
the  maximum  working  pressure.  In  this  way  experiments  can  be 
made  with  a  view  to  improve  the  reliability  and  structural  design 
of  insulators.  In  one  of  the  testing  rooms,  therefore,  a  large  over- 
head steam  and  water  pipe  system  is  provided  to  enable  the  engi- 
neer to  have  the  air  of  the  room  moistened  or  the  whole  room  filled 
with  steam,  as  may  be  required.  Several  sprinklers  with  inter- 
changeable nozzles  are  arranged  so  as  to  throw  an  artificial  rain  on 
the  insulators  in  the  tank  at  any  angle  and  under  any  required 
pressure.  Even  the  influence  caused  by  the  conductivity  of  water 
is  taken  into  consideration. 

The  working  of  insulators  under  the  most  unfavourable  circum- 
stances which  can  be  artificially  produced  may  be  experimented 
upon  in  this  way,  but  no  researches 
can  be  made  inside  tl;e  laboratory 
as  to  the  effect  produced  by  rain  ,...s.^,..c.i:ii-i. 

storms,  snow,  and  other  climatic  . .  j ,  1 1 .  , .  .  5 

influences.  For  tests  of  this  kind 
the  roof  of  the  high-tension  station 
is  set  apart.  This  testing  plant 
arrangement,  which  is  shown  in 
Fig.  3,  is  arranged  in  the  following 
manner. 

Passing  through  the  composite 
tubes,  described  above,  the  high- 
tension  wire  is  conducted  to  the 
roof  from  the  200,000  volt  trans- 
former. The  wire  is  fixed  on 
strong  insulators  consisting  of  4 
parts  cemented  together.  The 
diameter  of  each  of  the  latter  is 
53cm.,  height  68  cm.,  and  weight 
48  kg.  The  wires  terminate  in  two 
brass  balls,  from  which  any  desired 
connections  are  made  to  the  chan- 
nel iron  structure  erected  on  the 
roof.  Bolts  are  screwed  in  to  take 
the  insulators  to  be  tested,  and 
several  hundred  insulators  can  be 
tested  at  the  same  time.  The  whole 
plant  is  insulated  firom  earth  and 
can  be  extended  accordmg  to 
requirements.  For  observing  the 
insulators  during  the  test,  as  well 
as  for  researches  of  a  scientific 
nature,  there  is  a  small  laboratory 
fitted  with  all  necessary  instru- 
ments. Tests  can  be  carried  out  at 
any  time,  and  a  continuous  service 

at  200,000  volts  pressure  can  be  maintained  even  under  the  most 
unfavourable  circumstances. 

Having  described  the  electrical  tests,  I  may  add  a  few  words 
about  testing  the  mechanical  strength  of  insulators.  As  shown  in 
Fig.  4,  this  is  performed  by  mounting  the  insulator  on  a  spindle 
wrapped  with  yarn  to  fill  the  core  of  the  insulator,  and  a  test  stress 
up  to  .S,oOOkg.  is  applied  round  the  waist  of  the  insulator  and  at 
right  angles  to  the  spindle.  .\  stress  in  a  direction  parallel  to  the 
spindle  can  also  be  applied. 

A  third  testing  apparatus  is  used  for  compression  tests  on 
finished  articles  and  serves  fm-  making  researches  on  the  elastic 
bedding,  which  is  most  important  owing  to  the  brittleness  of  porce- 
lain. The  safety  of  the  workmen  employed  in  carrying  out  these 
tests  is  also  taken  into  consideration,  metal  screens  being  provided 
as  a  safeguard  against  flying  pieces  of  porcelain. 

The  reader  will  have  seen  from  this  short  description  what  an 
important  part  high-tension  testing  plays  in  porcelain  manufacture 
for  electrical  purposes  ;  indeed,  this  testing  has  nearly  become  a 
new  branch  of  electrical  work. 


No.  00  wire.  The  rails  are  fastened  with  continuous  rail  joints. 
At  present  the  company  has  five  cars  equipped  with  four  passenger 
trailers.  There  are  on  each  motor  car  two  160  n. p.  Westinghouse 
motors.  These  motors  are  provided  with  compensating  field  coils 
for  neutralising  the  armature  reactance. 

The  regular  Westinghouse  pantograph  is  used  on  the  cars,  and  is 
raised  by  tension  springs  and  pulled  down  by  a  trolley  rope.  This 
rope  is  run  in  fibre  conduit  on  the  top  of  the  car  and  passes  over  tw  i 
puUeys.  A  complete  diagram  of  the  wiring  of  tlie  cars  is  shown  in 
Fig.  1 .  It  will  be  noticed  that  provisions  have  been  made  to  take 
current  from  the  wire  both  at  1,100  and  6,600  volts.  The  change, 
over  switch  is  shown  and  is  located  at  the  bottom  of  the  car.  Only 
one  of  the  voltages  mentioned  is  used,  however,  altliough  when  the 
equipment  was  bought  it  was  intended  to  use  1,100  volts  in  the  city 
of  Windsor  and  to  supply  current  at  6,600  volts  over  the  rest  of  the 
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AND  Two  A.C.  Motors  for  Two  • 


SINGLE  PHASE  EQUIP?flENT  OF  THE  WINDSOR, 
ESSEX  &  LAKE  SHORE  RAPID  RAILWAY. 


The  first  company  to  adopt  single-phase  railroad  rquipitioiU  in 
Canada  is  the  Windsor,  Kssex  &  Lake  Shore  liiipid  Itailway. 
running  at  present  between  Windsor  and  Kingsville,  Out.,  a  dis- 
tance of  2H  miles.  It  is  now  being  extended  from  Kingsville  to 
Leamington,  which  will  make  a  total  line  of  ;i7  miles. 

In  the  construolion  between  Windsor  and  Kingsville  Hd  lb. 
T. rails  are  used,  but  in  the  remaining  !t  miles  60  lb.  steel  is 
used.  The  bonds  are  soldered  to  the  outside  of  llio  ball  of  the  rail 
whore  the  tracks  are  outside  the  towns  ;  in  the  towns  they  are 
soldered  under  the  rail  joints,  and  have  a  carrying  capacity  equal  to 


line.  As  permission  was  granted  to  run  the  higher  voltage  at 
Windsor,  the  changeover  switch  is  no  longer  necessary  and  only  one 
lead  to  the  auto-transformer  is  used.  If  tlie  necessity  should  ever 
arise  to  use  1,100  volts  at  any  point,  it  can  be  done  without  altering 
the  car  equipment. 

The  connection  from  the  pantograph  to  the  circuit-breaker  is 
made  with  lead-sheathed  rubber-insulated  cable.  The  resistance  and 
reactance  coils  H  and  C  are  connected  between  the  controller  Feg- 
ments  and  the  armature  to  minimise  sparking  at  the  controller. 
The  rating  of  the  auto-transformer  is  100  kw.  ;  there  is  one  of  the 
oil-insulated  self-cooling  type  to  each  car. 

Line  Consfructio)!. — The  line  is  of  catenary  construction,  with 
poles  120  ft.  apart  on  the  tangents  and  as  close  as  80  ft.  on  curves. 
Bracket  construction  is  used  exclusively,  except  where  tlie  line 
passes  through  towns.  The  trolley  wire  used  is  No.  000  grooved, 
and  the  hangers  from  the  messenger  wire  to  the  trolley  wire  are 
spaced  10  ft.  apart.  Where  the  bracket  construction  is  used  the 
messenger  wire  rests  in  the  grooves  of  the  insulator  fastened  to 
the  T-bracket  arm.  The  hangers  allow  the  trolley  wire  to  hang 
below  the  arm,  and  no  further  insulating  devices  are  needed  on 
these  poles,  except  where  there  is  a  lateral  strain  on  the  wire.  .\ 
steady  strain  device  of  the  wooden-arm  type  is  used  on  all  curves 
where  brackets  exist.  This  is  the  standard  wooden  arm  steady  strain 
with  skirt  type  insulator  which  tlic  Westinghouse  Co.  now  furnishes 
for  bracket  catenary  construction. 

The  porcelain  insulator  holding  the  steady  strain  rod  is  carried  in 
a  malleable  iron  yoke  adjustable  on  the  bracket  arm  The  steady 
strain  rod  is  made  of  a  thoroughly  impregnated  wooden  rod  having 
malleable  iron  end  lugs.  This  is  used  on  account  of  the  trollov 
wire  being  closer  to  the  bracket  arm  than  when  the  sleeve-type 
insulator  is  used.  In  addition  to  using  these  on  curves,  one  is  put 
on  in  every  12  poles  on  the  tangents. 

Fig.  2  shows  the  section  insulator  used.  Since  the  wesBongcr  and 
the  trolley  wire  are  both  electrically  connected,  it  is  necessary  to 
break  the  current  on  both  these  conductors.  The  messenger  wire 
is  cut  at  the  point  of  the  change  of  circuit,  and  the  ends  are  fas- 
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tened  to  separate  line  insulators,  the  insulators  being  suspended 
from  the  horizontal  arm  of  the  bracket,  as  shown  in  Fig.  2. 

To  break  the  current  upon  the  trolley  wire  a  piece  of  second 
growth  hickory,  treated  to  make  it  moisture  proof,  is  mtroduced  into 
the  Ime.  The  ends  of  this  block  are  provided  with  terminals,  into 
which  the  ends  of  the  trolley  wire  are  fastened,  the  construction  of 
the  termmals  and  the  shape  of  the  wooden  arm  being  such  that  the 
trolley  passes  smoothly  from  one  circuit  to  the  other  across  the  in- 
tervening space  without  leaving  the  line.  The  arc  is  l)roken  on  the 
terminal  casting.  It  is  found  that  the  men  can  work  with  perfect 
safety  from  the  trolley  tower,  even  when  the  current  is  on  the  line, 
by  mounting  a  platform  on  four  double  skirt  insulators,  such  as  are 
used  on  the  poles  for  spare  wire  construction. 

Anchoring  is  done  at  every  30  poles  by  setting,'  two  extra  poles 
opposite  two  adjacent  bracket  poles.  These  extra  poles  are  on  the 
opposite  side  of  the  track  from  the  bracket  poles.  The  guys  are 
attached  to  the  catenary  structure  midway  between  the  two  bracket 
poles,  and  the  guys  are  then  run  to  the  two  bracket  poles  and  the 
two  opposite  poles  in  the  shape  of  X,  the  catenary  structure  being 
at  the  intersection  of  the  guys.  Where  the  guys  are  fastened  to  the 
poles,  strain  insulators  are  used  in  every  case. 

The  cross-span  construction  is  of  the  steady  strain  cross-span  skirt 
type.  In  tliis  style  of  construction  the  only  insulators  ordinarily  used 
are  those  on  the  poles,  leaving  the  span  wires  alive.  This  has  the 
advantage  of  cheaper  and  lighter  construction,  but  the  disadvan- 
tage of  having  all  the  cross  wires  alive.  Tlie  construction  in 
this  case  has  been  modified  by  placing  wood  strain  insulators  3  ft. 
from  the  catenary  structure.  This  makes  the  span  wires  dead, 
except  for  3  ft.  on  each  side  of  the  troUey  wires.  In  Windsor  all  of  the 
poles  are  made  of  reinforced  concrete  and  have  been  tested  to  stand 
a  horizontal  strain  of  1,000  lb.  The  poles  on  the  rest  of  the  line  are 
of  cedar. 


Section  Insulatok. 


The  catenary  structure  carries  the  whole  current  from  the  power 
house  to  the  sub-station  at  Maidstone,  a  distance  of  18  miles,  at 
6,000  volts.  From  this  point  to  Windsor  the  line  is  fed  by  an  auto- 
transformer.  A  special  transmission  line  is  used  from  the  power 
house  to  the  sub-station  carrying  current  at  a  voltage  of  13,200,  and 
is  carried  on  the  same  poles  from  which  the  catenary  is  carried, 
except  in  the  town  of  Kingsville.  Here  it  was  found  necessary  to 
place  the  transmission  poles  on  private  right  of  way. 

Power  House. — The  power  house  islocated  at  Kingsville,  by  Lake 
Erie,  from  which  the  condensing  water  is  pumped.  Two  Goldie 
Corliss  cross  compound  engines  at  125  revs,  per  min  are  used.  The 
generators  are  500  k w.  25  cycle  single-phase  Westinghouse  machines, 
direct  connected  to  the  engines  with  belted  30  kw.  exciters. 

The  plant  was  run  for  a  little  over  a  month  and  a  half  n on-con- 
densing, the  average  cost  for  running  per  horse- power  hour  being 
0'577d.,  whilst  with  the  condenser  the  cost  fell  to  0'354d. 

There  is  only  one  sub-station,  located  18  miles  from  the  power 
house.  This  steps  the  voltage  down  from  13,200  to  6,600  by  a  300 kw. 
oil-insulated  and  self-cooled  aUto-transformer. 


DISCHARGE  IN  MONATOMIC  GASES.* 

BY   FREDK.KICK    SODDV,  M.A.  ,\ND  T.  D.  M.\('KHNZIK,  li.bl  . 

Hehum  and  argon,  purified  by  metallic  calcium  from  traces  of 
common  gases  or  vapours,  show  a  great  disinclination  to  conduct 
the  discharge.  In  ordinary  spectrum  tubes  helium  offers  a  resist- 
ance equivalent  to  an  alternative  spark  gap  of  an  inch  in  a'r,  at  a 
pressure  of  005  mm  ,  and  argon  at  002 mm.  of  mercury.  This 
behaviour  of  the  monatomic  gases,  together  with  the  closely  allied 
phenomenon  shown  by  spectrum  tubes  filled  with  these  gases  of 
becoming  non-conduoting,  or  "  running  out  "  under  the  action  of 
the  discharge,  have  now  been  investigated  in  detail.     The  main 

•  Abstract  of  Paper  read  before  the  Royal  Society. 


object  was  to  settle  whether  electric  conduction  in  monatoraic  gases 
is  essentially  different  from  that  in  other  gases.  The  first  results 
raised  at  least  a  presumption  that  perfectly  pure  helium  might  be 
unable  to  conduct  the  discharge  at  all,  so  that  the  running  out  of 
spectrum  tubes  might  be  due  to  the  aljsorption  of  impurities  only 
by  the  electrodes  and  not  by  the  absorption  of  the  inert  gas  itself. 
This  view,  however,  proved  to  be  untenable. 

The  absorption  of  the  monatomic  gases  during  tne  discharge  occurs 
rapidly  and  continuously  under  suitable  conditions,  and  the  nature 
of  this  action  is  now  fairly  clear.  But,  on  the  other  hand,  helium 
which  has  been  subjected  to  the  prolonged  action  of  the  discharge 
between  aluminium  electrodes,  after  initial  purification  with  cal- 
cium, exhibits  to  an  altogether  extraordinary  degree  the  peculiarity 
before  noticed.  In  an  ordinary  spectrum  tube  such  helium  offers  a 
resistance  equivalent  to  that  of  an  inch  spark-gap  at  a  pressure  of 
over  i  mm.  of  mercury,  and  the  discharge  is  accompanied  by  all 
the  well  known  characteristics — intense  fluorescence  of  the  tube, 
production  of  cathode  rays  and  incipient  production  of  X-rays  — 
which  are  usually  supposed  to  be  indicative  of  a  high  vacuum.  Hut 
at  higher  pressures  this  very  pure  helium  conducts  the  discharge  in 
the  same  way  as  other  gases.  The  authors'  results  leave  no  doubt 
that  the  difl'erence  between  helium  and  other  gases  is  one  of  deg  ee 
only,  and  that  the  monatomic  gases  are  relatively  inert,  elec- 
trically as  well  as  chemically.  The  remarkable  behaviour  of 
helium  in  the  region  of  low  pressure  is  intimately  bound  up 
with  the  equally  remarkable  behaviour  of  the  gas  in  the  rejion  of 
atmospheric  pressure,  when,  as  Ramsay  and  Uollie  have  shown, 
it  conducts  the  discharge  much  more  easily  than  any  other  gas. 
A  spectrum  tube  filled  with  helium  at  atmospheric  pressure  con- 
ducts the  current  from  a  small  induction  coil  with  ease.  It  is 
only  necessary  to  regard  the  helium  molecule  at  all  pressures 
as  only  about  one-fifth  to  one-tenth  as  effective  electrically  as  a 
molecule  of  a  common  gas  like  hydrogen,  in  order  to  obtain  a  simple 
and  consistent  explanation  of  the  behaviour  of  both  high  and  low- 
pressure  helium  to  the  discharge.  In  the  course  of  the  work  it  be- 
came necessary  to  examine  the  common  gases  also,  in  order  to  be 
able  to  compare  their  behaviour  with  monatomic  gases.  The  result 
transpired  that  the  electrical  effects  usually  supposed  to  be  indica- 
tive of  a  high  vacuum  occur  in  all  gases  at  degrees  of  rarefaction 
which  cannot  with  any  accuracy  be  described  as  high.  Thus,  the 
behaviour  of  argon  is  similar  to  that  of  the  common  gases  hydrogen 
and  nitrogen,  all  of  which,  when  pure,  cease  to  conduct  at  about 
0'04  mm.  The  pressure  in  an  X-ray  tube  filled  with  hydrogen,  and 
giving  good  X-rays  is  above  001  mm.  Some  of  the  possible  causes 
which  may  have  contributed  to  the  mistaken  impression  that  the 
degree  of  rarefaction  in  a  Crookes'  tube  is  of  the  order  of  a  thou- 
sandth of  a  millimetre  are  discussed  in  the  Paper.  During  the  in- 
vestigation it  became  evident  that  the  spectrum  of  one  of  the  rare 
gases  appeared  in  a  set  of  new  spectrum  tubes  during  preliminary 
preparation  before  any  of  the  gas  had  been  introduced,  and  it  has 
been  put  beyond  doubt  that  the  aluminium  electrodes  of  spectrum 
tubes  which  have  been  used  with  either  helium  or  neon,  or  argon, 
retain,  even  after  months'  exposure  to  the  air,  sufficient  of  the  gas  in 
question  to  give  its  spectrum  when  remounted  in  a  new  glass  tube 
into  which  none  of  the  gas  is  introduced. 

The  experiments  described  clearly  show  the  nature  of  the  pro- 
cess when  a  helium  tube  is  run  to  non-conductance.  Contrary  to 
what  was  given  as  the  explanation  in  the  last  Paper  a  real  absorp- 
tion of  the  helium  takes  place,  and  the  greater  part  of  the  absorbed 
gas  is  very  loosely  retained,  and  can  be  recovered  from  the  alu- 
minium mirror  volatilised  from  the  electrodes.  On  the  other  hand, 
non-conductance  obtains  in  pure  hehum  long  before  all  the  helium 
is  absorbed,  and  the  gas  so  treated  refuses  to  conduct  the  current  at 
a  pressure  when  any  other  gas  would  be  at  about  its  maximum  con- 
ductivity. As,  however,  the  residual  pressure  was  practically  the 
same  for  all  the  four  tubes,  one  of  which  had  been  run  for  over 
60  hours,  the  experiments  do  not  support  the  idea  that  pure  helium 
by  itself  is  a  non-conductor.  They  favour  the  view  that  the  con- 
stant residual  pressure  is  the  real  limiting  pressure  for  pureheUum 
itself,  above  which  it  will  conduct  in  the  same  way  as  any  other  gas. 

In  the  new  apparatus,  the  pressure  at  which  sparks  from  a 
small  coil  commenced  to  jump  an  inch  gap  was  measured  in  helium 
which  had  been  purified  by  calcium  only,  and  not  subjected  to 
the  discharge.  It  was  found  to  be  0'275  mm.  This  is  over  five 
times  the  pressure  given  in  the  last  Paper,  and  is  due  to  a  more 
thorough  removal  of  gases  from  the  electrodes  prior  to  the  ex- 
periment, and  to  the  absence  of  vapour  of  lubricating  grease. 
It  is  clear  that  running  the  tube  produces  a  further  purification  of 
the  helium  by  the  absorption  of  the  last  remaining  impurities  in  the 
electrodes,  and  that  an  otherwise  undiscoverable  trace  of  impurity 
makes  a  very  great  difference  on  the  pressure  at  which  helium  be- 
comes non- conducting. 

Experiments  were  made  to  see  if  helium  is  absorbed  during  simple 
volatilisation  of  aluminium  and  magnesium  by  heating  these  metals 
in  a  furnace  similar  to  that  employed  for  heating  calcium.  No  ab- 
sorption occurred.  This  suggests  that  the  absorption  in  the  case  of 
heliiuu  is  electrical  or  mechanical  rather  than  chemical.      The  gas 
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molecules  moving  under  the  electric  force  with  great  velocity  re- 
seruble  the  a  particles,  and  are  able,  <as  Campbell  Swinton's  results 
indicate,  to  penetrate  the  surface  of  the  glass  wall  to  a  very  slight 
extent  and  remained  embedded.  If,  however,  the  glass  is  covered 
with  a  mirror  of  aluminium,  most  of  the  gas  is  stopped  there  and 
does  not  reach  the  glass. 

The  results  obtained  with  neon  and  argon  were  quite  analogous 
to  those  recorded  for  helium.  Similar  experiments  on  the  pressure 
at  which  non-condiie'ance  obtained  were  performed  with  the  gases 
hydrogen,  nitrogen  and  carbon  dioxide.  With  these  the  non-con- 
ducting point  was  very  well  defined.  Thus,  with  hydrogen,  practi- 
cally no  current  went  through  the  tube  at  a  pressi'ire  of  0-04  mm 
for  a  spectrum  tube,  and  0-3  mm.  for  a  wide  tube.  At  a  pressure 
at  which  a  hydrogen  tube  would  give  an  inch  gap  a  carbon  dioxide 
tube  would  give  only  a  millimetre  gap. 

The  authors  give  reasons  for  believing  that  in  no  case  is  the  real 
pressure  in  an  X-ray  tube  below  the  hundredth  of  a  miUimetre. 
There  are  probably  many  reasons,  more  or  less  well  recognised,  that 
account  for  the  impression  that  the  degree  of  rarefaction  in  a  vacuum 
incapable  of  conducting  the  discharge  is  extreme.  Apparatus  to  be 
exhausted  is  usually  made  with  a  constricted  orifice  where  it  is  to 
be  sealed  ofi'.  The  free  path  of  the  gas  becomes  comparable  with 
the  diameter  of  this  constriction  at  about  0-1  mm.,  or  higher  in 
heavy  gases  and  vapours.  Below  this  pressure  there  is,  properly 
speaising,  but  slight  difference  of  pressure  between  the  two' sides  of 
the  orifice,  using  the  word  pressure  in  a  hydrostatic  sense,  even 
though  on  one  side  a  perfect  vacuum  is  maintained.  Diffusion  alone, 
not  flow,  operates  to  equalise  the  concentration  of  the  gas  on  the 
two  sides,  and  therefore  gauge  readings  of  pressure  in  apparatus 
connected  to  the  gauge  with  a  narrow  orifice  are  not  strictly  pres- 
sure readings  at  all.  A  more  important  error,  probably, 'of  the 
readings  is  the  usually  invariable  presence  of  vapour  which  a  com- 
pression gauge  will  not  detect  and  a  pump  will  not  remove.  In  the 
present  measurements  constrictions  were  avoided  and  vapours  re- 
moved by  the  action  of  calcium,  and  these  two  facts  probably 
account  for  the  pressures  at  which  non-conductance  obtains  being 
comparatively  high.  It  is  doubtful  whether  the  lower  pressure  re- 
corded in  the  case  of  carbon  dioxide  is  real  or  due  to  the  property 
of  carbon  dioxide  of  condensing  on  glass  surfaces,  vitiating  the  gauge 
readings. 

Mercury  vapour  resembles  the  monatomic  gases  both  in  the  effect 
of  impurities  and  the  high  pressure  at  which  it  remains  non- 
conducting. 

The  monatomic  gases  in  general  appear  to  be  what  has  been 
termed  electrically  inert,  and  if  the  effectiveness  of  a  molecule  in 
permitting  or  resisting  the  passage  of  a  discharge  is  to  be  associated 
with  the  number  of  relatively  free  electrons  it  contains,  the  mona 
tomic  gases  appear,  from  their  electrical  as  well  as  from  their 
chemical  inertness  to  be  relatively  deficient  in  easily  displaceable 
electrons.  But  this  point  of  view  carries  with  it  the  corollary  that 
their  chemical  inertness  is  relative  rather  than  absolute,  since  even 
in  the  purest  state  the  monatomic  gases  are  undoubtedly  capable  of 
conducting  and  becoming  ionised. 

The  glass  parts  of  the  spectrum  tubes,  of  which  the  electrodes  had 
been  used  in  some  of  the  experiments,  were  examined  for  the  effect 
described  by  Campbell  Swinton,  who  showed  that  if  the  glass  of  a 
vacuum  tube  used  with  hydrogen  or  helium  is  fused  in  a  fiame  it 
becomes  clouded,  and  under  the  microscope  is  seen  to  be  permeated 
to  Pome  depth  from  the  inside  surface  with  a  multitude  of  minute 
spherical  bubbles.  The  argon  tube  showed  the  best  effect.  When 
the  glass  was  fused  it  appeared  to  boil,  and  the  bubbles  could  be 
seen  and  heard  bursting.  The  authors  describe  experiments  show- 
ing that  the  gas  which  causes  the  bubbles  is  not  the  discharge  gas 
driven  into  tliu  glass.  The  bubbles  are  in  all  probability  a  secondary 
otiect,  due  to  the  chemical  decomposition  of  the  glass  under  the 
influence  of  local  heating  produced  during  the  bombardment. 
There  are  probably  in  glass  always  sufficient  undecompo.sod  car- 
bonates or  sulphates  to  account  for  the  effect,  for  porcelain,  which 
is  fired  at  a  far  liighor  temperature  than  glass,  gives  off  a  cojiious 
supply  of  gases  consisting  largely  of  carbon  dioxide  and  hydrogen 
when  lioated  in  a  vacuum  above  1,(100  C.  It  tlie  expcriinont  is  pro- 
longed Heveral  cubic  centimetres  of  gai  may  bo  pumped  off. 


A   NEW   METHOD   OF  OBTAINING    UNDAMPED 
OSCILLATIONS. 

IIY    (1.    M.    (.'OltUlNO. 

1.  Till')  method  proceeds  by  coupling  a  soricK  dynamo  with  ii  .■(hunt 
motor,  without  condenser,  ond  is  based  upon  the  following  principle. 

Ashuntiiiotor,  with  armature  and  field  magnotsol  laminated  iron, 
when  Hubjoctcd  to  an  alternating  sinusoidal  I'.D.  applied  to  its 
terminals,  behaves  like  an  inductive  resislanco  whoso  inductance 
may  have  a  negative  value.  Hence  the  apparatus  is  oquivalcnt  to 
an  inductance  in  series  with  a  capacity.     For  a  cerlain  speed  the 

'  TrauHlatciI  fioiii  L'Ukllrkinla. 


inductance  and  the  equivalent  capacity   are   independent   of   the 
frequency. 

Let  )-|,  )-.,,  Li,  Lj  be  the  resistances  and  self-inductances  of  the 
armature  and  field  magnets  respectively,  Kthe  numeric  of  the  ratio 
between  the  counter-E.lM.F.  of  the  motor  and  the  intensiiy  f,  of  the 
current  in  the  armature,  and  e  the  P.D.  at  the  terminals.     Then 
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-rd^+L,. 


di.. 


dt 


(1) 


Putting  1  =  11-1-7., p) 

and  denoting  by  r  and  L  the  resistance  and  inductance  of  a  single 
conductor  equivalent  to  the  motor — i.e.,  capable  of  carrying  a  total 
current,  i,  when  subjected  to  a  variable  P.D.,  e — we  shall  have 


Ih 


di., 


Let  us  suppose  that  e  varies    in  a   sinusoidal   manner  with  a 
periodicity  w,  and  take  the'phase  of  i  as  the  origin.    We  have  then 

i  =  Asinuj^ 
and  by  (2) 

ii=Ai  sinoi-f  B,cos  mi, 
7^  =  (A  — All  sin  w(  — B,  cosut. 
Then,  separating  the  terms  in  sin  w/  from  those  in  cos  m/,  we  get 
from  (o) 

r^X,  +  KA  -  IvAi  -  rA  -  L, wB,  =  0, 
ijA-  I-2A,  -  /-A+LjwBi^O, 
LwA  -  Li^A,  +  (K  -  r,)B,  =  0, 
LwA  -  Locu.\-f  LowA,-|-r,B,  =  0. 
If  the  total  intensity  A  is  given,  as  well  as  the  constants  r,,  r.,. 


Li,  L.,,  K  and  m,  these  four  equations  determine  A,,  B,, 


L,,  and 


hence  also  the  currents  in  the  two  parallel  circuits  of  the  motor,  and 
the  constants  of  the  equivalent  inductive  conductor. 
The  following  are  the  results  of  a  lengthy  calculation  : 

KL|Li1  +r^r.,{ri  +  n  -  K) 


w-iL.-r., -f-Li-ci  - 


^5) 


(n  4- ?•■>  -  K)- -h  (Li -(- Lo)  V 
^  ^  LiL;(Li  4-  L2)m-  +  Lirj(ri  -  K)  +  L.in(n— K) 
(Li+L,)  V- +  (n+r->  -  K)- 

Choosing  the  speed  of  the  motor,  which  determines  K,  in  such  a 
manner  that 

/•i4-Co  =  K, (6i 


we  shall  have 


(Lir.  -  Lai-i)  (Li  -  L-<} 


(L,+L.)-' 


_   L,L, 
^    Li  +  L, 
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(7) 


(Li  +  L^jw- 

thc  last  of  which  can  be  put  into  the  form 
L  =  A-i;Cw-. 
This  shows  that  io  that  case  the  motor  is  C(]uivalent  for  any  value 
of  w  to  a  system  constituted  by  an  inductive  resistance  (r,  A)  and 
a  capacity  in  scries  with  it,  with  the  constants 
A-   L,L,  ^ 


l.+l; 

.  Li  +_Lo 
,.^(L,r2-Vi)(L,^L2) 


C  =      T.-- 


(S) 


(LH-L.J- 

This  equivalence  to  the  above  values  of  the  constants  is  the  same 
at  any  frequency,  and  therefore  also  for  alternating  currents  which 
are  not  sine  currents. 

■2.  At  a  certain  value  of  <.•.'  the  total  reactance  of  the  system  may 
be  negative  :  and  then  the  resultant  current  will  be  in  advance  of 
the  P.l>,  as  in  superoxcited  synchronous  motors.  This  property 
of  shunt  motors  was  already  pointed  out  by  mo  in  190 1. 

;i.  Now,  Ictus  connect  up  a  scries  dynamo,  1).  and  a  sliunt  motor, 
I\I,  having  lield  magnets  and  armature  of  laminated  iron.  The 
dynamo  D  is  equivalent  to  an  inductive  conductor  of  nogativo 
resistance;  the  motor  M  (at  a  suitable  speed)  to  a  conductor 
endowed  with  resistance,  solfiiiductancc  and  capacity   in   aeries. 

I  ,et  p  be  the  negative  resistance  and  L  the  inductance  of  the  dynamo 

I I  :  )•  the  resistance,  \  the  inductance,  and  C  the  equivalent  capa- 
city of  the  motor.  The  entire  system  will  be  e(iuivalont  to  a  circuit 
composed  of  the  resistance  r  -  f,  the  inductance  Lf  .\,  and  the 
capacity  C  ;  therefore,  if 

'■    /• Ot) 

the  system  may  bo  Iravorsed  indofinilely  by  altoriiatiug  currents 
having  a  period  determined  by  the  conditions  of  roBonancc  ;  the 
period  will  bo  given  by 

oi'^-i;(a  +  lk;, 

and  the  system  lias  a  proper  period  of  oscillation,  and  the  possibility 
of  neutralising  the  damping  of  the  oscillations.  The  values  of  r,  A 
and  C  are  given  by  (H). 
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4.  If  tlic  condition  (0)— for  which  we  must  remember  that  r,  anil 
r.  represent  the  total  ohmic  resistances,  inchiding  the  effects  of 
hysteresis  and  eddy  currents— is  not  strictly  verified,  the  system 
may  still  have  a  proper  period,  though  the  constants  defined  by  (5) 
will  not  be  independent  of  the  frequency.  Thus  if  ,.>)■,  since  ,<  and 
r  f  re  not  constant,  p  decreasing  as  the  currents  increase,  on  account 
of  well-known  properties  of  iron  cores,  it  may  be  foreseen  tliat  the 
system  may  generate  oscillating  currents  of  a  period  and  amplitude 
difficult  to  determine  beforehand. 

.'i.  The  properties  described  above  depend  upon  the  behaviour  of 
a  shunt  motor  as  the  equivalent  of  a  condenser.  This  quality  is 
possessed  by  the  motor  when  the  armature  has  a  uniform  speed  in 
a  determinate  sense  ;  it  must  not  be  confounded  with  the  analogous 
behaviour  of  the  condenser  of  a  separately  excited  motor,  whose 
armature  moves  alternately  in  o;posite  directions  (Leblanc),  nor 
with  that  of  Swinburne's  electrodynauiic  condenser.* 


SOME  DEVELOPMENTS  IN  SYNCHRONOUS 
CONVERTERS.' 

BV-C.   W.  STONK. 

Siimtiiiiri/. — The  authoi  describes  recent  improvL-uu'iits  in  tliedesi,<jn 
of  synchronous  converters,  iiicludinif  the  verticrl  ty[)e,  which  is  coming 
into  favour  in  the  United  States.  Particulars  of  some  interesting 
nietliods  of  varying  the  voltage  of  the  direct-current  obtained  are  also 
given. 

Most  of  the  larger  systems  using  synchronous  conveners  operate 
At  25  cycles,  but  during  the  last  four  or  five  years  many  systems 
using  60  cycles  have  adopted  synchronous  converters  and  have 
found  them  very  reliable.  The  general  tendency  in  their  design 
has  been  towards  higher  speed,  which  would  naturally  mean  reduc- 
tion in  the  space  occupied  by  them,  lower  first  cost,  less  weight,  &3. 
All  these  changes  result  in  smaller  buildings,  cheaper  foundations, 
and  consequently  lower  fixed  charges.  Aa  an  illustration  of  the 
changes  that  have  been  made,  the  2,000  kw.  25  cycle  200  volt  syn- 
chronous converter,  as  originally  designed,  operated  at  115  revolu- 
tions, and  had  26  poles.  It  occupied  a  floor  space  190  in.  by  204  in., 
and  the  total  weight  was  approximately  1 86,000  lb.,  whereas  the  newer 
vertical  machine  is  circular  in  form,  the  diameter  being  182  in.  and 
the  total  weight  about  130,0001b. 

Witiciil  StjiiihrunoKs  Convfiii-rs.  — The  vertical  synchronous  con- 
verter is  so  new  that  it  seems  advisable  to  point  out  some  of  its 
essential  characteristics.  The  most  novel  features  are  in  the  shaft 
and  bearings.  The  shaft,  unlike  that  of  the  horizontal  machine,  ia 
stationary  ;  in  fact  it  is  nothing  but  a  pedestal  supported  and 
fastened  solidly  to  the  foundations.  There  is  only  one  bearing, 
which  carries  the  entire  weight  of  the  revolving  structure.  Fig.  1 
shows  moe  clearly  the  construction.  Oil  is  pumped  up  through  a 
central  hole  in  the  pedestal  and  forced  out  between  the  cast  iron 
plates,  forming  an  oil  film  on  which  the  machine  revolves,  and 
making  pract  cally  a  frictionless  bearing.  In  addition  to  the  main 
bearing,  use  is  made  of  the  entire  length  of  the  interior  of  the 
spider  for  a  guide  bearing.  A  cast-iron  sleeve  lined  with  babbitt  is 
fitted  into  the  spider  to  form  the  bearing  surface.  As  the  only 
weight  on  this  bearing  is  that  due  to  the  unbalancing  of  the  rotating 
structure,  the  bearing  should  last  indefinitely.  The  oil  after  leaving 
the  top  or  supporting  bearing  passes  along  the  pedestal  (thus  oiling 
the  guide  bearing)  down  to  the  pocket  at  the  base  of  the  machine, 
were  it  is  drained  off  and  used  over  again.  A  new  type  of  bearing 
has  now  been  tried  which  gives  promise  of  success.  A  cup-sbaped 
cast  iron  piece  is  fastened  to  the  top  of  the  pedestal  and  forms  a 
seat  for  the  harden' d  steel  bearing  plate  and  carrier,  the  steel  plate 
being  simply  dowelled  in  place,  l^oth  sides  of  this  plate  are  accu- 
rately ground  so  that  it  can  be  reversed  in  case  of  any  damage  to 
one  surface.  It  can  readily  be  seen  that  this  construction  of  the  two 
lower  members  of  the  bearing  makes  it  self-aligning.  The  top  part 
of  the  bearing  is  bolted  to  the  armature  spider  and  is  similar  to  the 
top  of  the  oil-pressure  bearing,  except  that  another  hardened  steel 
plate  is  dowelled  in  place  on  the  under  part  of  this  casting  to  form 
the  wearing  surface.  Between  these  steel  plates  is  a  bronze  carrier 
with  a  number  of  hardened  steel  rollers  placed  radially,  thua  form- 
ing the  roller  bearing.  Oil  is  pumped  by  a  small  low  pressure  pump 
to  this  roller  bea'ing  and  is  drained  off  after  passing  througli  the 
guide  bearing  in  exactly  the  same  manner  as  with  the  oil  step. 

The  stationary  part  carries  the  field  spools  and  is  split  vertically 
80  that  the  two  halves  can  be  drawn  apart,  making  the  armature 
accessible  for  inspection  or  repairs.  This  frame  ia  supported  on  a 
number  of  cast-iron  pedestals.  By  the  above  construction  it  will  be 
noted  that  the  field  frame  ia  entirely  independent  of  the  rotating 
structure,  making  it  easier  to  assemble  the  machine.   The  armatnre 

*  Swinburne,  The  KItclrkian,  Vol.  L.,  p.  930,  1905. 
I  Ab-jtract  of  a  Paper  re;»d  before  the  American  Institute  of  Elec- 
trical Engineer.". 


being  revolved  around  the  pedestal,  it  is  not  possible  to  obtain  any 
end-play,  as  in  a  horizontal  machine.  Some  means  must  be  pro- 
vided to  make  the  wear  on  the  collector  rings  equal  :  this  is  accom- 
plished by  designing  the  bruahes  in  such  a  manner  as  to  make  it 
possible  to  stagger  them  and  thus  cover  tlie  entire  width  of  the  col- 
lector rings.  In  addition  there  are  placed  on  each  ring  some 
graphite  brushes  which  act  aa  lubricants. 

It  will  be  seen  how  accessible  the  machine  is.  It  is  possible  to  see 
and  adjust  all  the  brushes  on  both  the  commutator  and  the  collec- 
tor rings  without  climbing  up  on  a  bearing  pedestal  or  going  down 
into  a  pit,  aa  would  be  necesaary  in  a  large  horizontal  shaft  machine. 
The  bearings  in  a  2,000kw.  vertical  machine  can  be  taken  out,  in- 
apected  and  replaced  in  a  little  over  two  hours,  which  would  hardly 
be  possible  in  a  liorizontal  machine  of  the  same  size.  This  con- 
struction makes  it  possible  to  build  machines  occupying  minimum 
floor  space ;  in  fact,  it  has  been  found  possible  in  stations  which 
have  been  laid  out  for  1,000  kw.  machinea  of  the  old  type  to  place  a 
aimi'ar  number  of  vertical  machines  of  double  the  capacity. 

]"oltii;i'  lu';/iihi' ion.-  A\ith  asynchronous  converter  it  ianot  pos- 
sible to  regulate  the  d.c.  voltage  of  the  machine  by  means  of  the 
field  rheostat  without  changing  the  power  factor.  Hence,  some 
means  of  changing  the  impressed  alternating  voltage  is  necessary. 
The  different  methods  possible  are  : — 

1.  On  the  step-down  transformers  used  with  the  converter,  taps 
can  be  placed  either  on  the  primary  or  secondary  side  and  switches 
used  to  transfer  from  one  tap  to  another.  This  scheme  has  many 
objections  and  is  seldom  used  now. 


l4'r."Dla. 
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2.  The  common  method  iu  railway  work  is  to  insert  in  the  leada 
from  the  secondary  of  the  transformer  a  reactance.  This  method, 
while  simple  and  effective  with  the  limited  ranges  in  voltage  required 
for  such  work,  would  not  be  applicable  for  large  ranges. 

iS.  The  arrangement  in  most  general  use  today  ia  to  connect 
between  the  secondary  leads  of  the  transformer  and  the  synchronous 
converter  an  induction  regulator,  by  which  it  is  possible  to  obtain 
almost  any  range  of  voltage  within  the  capacity  of  the  machine. 
The  principal  objection  is  that  another  piece  of  operating  machinery 
is  used  with  each  synchronous  converter  outfit. 

4.  Use  is  made  of  an  alternating-current  booster  mounted  on  the 
same  base  with  the  synchronous  converter.  The  field  has  the  same 
number  of  poles  as  tlie  converter,  and  the  armature  is  mounted  on 
the  same  shaft  Alternating  current  is  generated  in  this  armature 
and  can  be  made  to  assist  or  oppose  the  impressed  voltage.  This 
booster  is  usually  )ilaced  between  the  collector  rings  and  the  main 
aimaturf,  and  the  taps  from  the  collector  ringa  are  connected  to 
equidistant  points  of  the  booster  armature  ;  similar  points  on  the 
bo  ster  ai  mature  are  connected  to  the  synchronous  converter  arma- 
ture, thus  placing  the  two  in  series,  separate  and  distinct  windings 
for  each  phase  being  used.  The  principal  objection  is  the  additional 
operating  machine.  Also  extra  weight  is  added  to  the  shaft  between 
its  points  of  support,  and  the  ventilation  of  the  converter  armature 
and  Its  accessibility  are  impaired.  Any  serious  trouble  with  this 
smaller  machine  results  in  the  dismanthng  of  the  main  converter. 
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Another  way  to  construct  such  a  machine  is  to  make  it  a  revolving 
field  machine,  mounting  the  field  on  an  extension  of  the  shaft 
beyond  the  bearing  of  the  collector  ring  end  of  the  synchronous 
converter.  As  the  armature  is  stationary,  the  leads  from  the 
secondary  of  the  transformer  are  led  directly  to  this  winding,  and 
from  this  winding  to  the  collector  rings  of  the  synchronous  con- 
verter. This  arrangement  has  the  twofold  advantage  of  being 
accessible  and  not  interfering  with  the  ventilation  or  accessibility  of 
the  synchronous  converter. 

5.  This  is  unlike  any  of  the  other  schemes  used,  and  was  first 
proposed  by  J.  L.  Woodbridge.  It  has  been  known  for  some  time 
that  the  ratio  of  conversion  between  the  alternating  current  and 
direct  current  sides  of  a  converter  could  be  changed  by  varying 
the  width  of  the  pole  face.  The  Woodbridge  method  makes  use  of 
this  idea  in  a  very  simple  way.  Fig.  2  (a)  shows  a  two-pole  syn- 
chronous converter  equipped  in  accordance  with  this  idea.  Each 
field  pole  is  divided  into  three  sections,  on  each  side  of  which  are 
two  windings.  One  of  the  windings  on  each  section  is  the  main 
shunt  winding  and  the  other  is  the  regulating  winding.  All  the 
main  windings  are  connected  in  series  and  excited  in  the  ordinary 
manner.  The  regulating  windings,  however,  are  connected  dif- 
ferently. The  winding  on  the  two  outer  sections  of  all  poles  are 
connected  in  series  with  one  another,  and  the  windings  of  all  the 
central  sections  are  connected  in  series  with  one  another. 

The  voltage  of  the  direct  current  side  of  the  converter  is  increased 
by  exciting  all  the  outer  fections  in  a  direction  to  assist  the  main 
shunt  field,  and  the  middle  section  an  equal  amount  in  opposition 
to  the  main  held.  This  condition  is  shown  in  Fig.  2  (b).  If  both 
these  windings  are  excited   in   tlie   opposite  direction  the   direct 


(») 


0>) 


(c) 


Fig.  2. 


voltage  will  be  lowered.  Fig.  2  (c).  All  that  is  needed  is  a  field 
rheostat  in  the  regulating  field  circuits  in  addition  to  the  main  field 
rheostat.  A  number  of  machines  arranged  this  way  have  been 
designed  and  placed  in  operation,  and  it  is  found  that  the  power 
factor  can  be  maintained  constant  at  all  loads,  with  all  the  range 
in  volt'ge  desired. 

(i.  Anotlier  and  still  simpler  method  has  since  been  brought  out 
by  Mr.  J.  I..  Burnham.  Instead  of  making  each  pole  with  three 
sections  and  with  two  windings  on  each,  only  two  sections  are  used. 
I  In  cadi  section  only  one  winding  is  used.  The  large  section  cor- 
responds to  tlie  main  shunt  winding  of  an  ordinary  synchronous 
convertef,  while  the  regulation  is  obtained  entirely  by  changing  the 
excitation  of  the  smaller  8ection,exciting  it  in  one  direction  to  boost 
the  voltage  and  in  the  other  to  lower  the  voltage. 

Anti-hunting  devices  of  many  types  have  been  designed  and  put 
in  operation,  most  of  which  have  been  reasonably  successful.  The 
latest,  and  in  many  ways  the  most  eflicient,  form  of  bridge  is  formed 
by  placing  some  copper  rods  directly  through  the  face  of  the  pole 
tips.  These  copper  rods  are  all  joined  together  by  heavy  copper 
rings,  thus  forming  a  complete  squirrel-cage  winding  similar  to  that 
used  on  the  rotor  of  an  induction  motor. 


BITUMINOUS  CONDUITS. 


Uituincn,  as  a  preservative  for  underground  networks  has  held 
its  own  almost  over  since  cables  were  first  laid  underground.  In 
what  is  known  as  tlio  solid  systcui  it  is  practically  the  only  material 
now  used  for  filling  in  the  troughs  in  wh  ch  tlio  cables  are  laid.  In 
localities  where  the  ultimate  demand  upon  the  network  can  bo  so 
iiccuriitely  gauged  as  to  ensure  that  it  will  not  be  necessary  at  a  later 
date  to  reinforce  the  carrying  capacity  of  the  conductor,  and  where 
there  is  no  danger  of  excessive  subsidence  of  the  soil,  the  practice  of 
laying  cables  solid  has  much  to  commend  it.  There  are,  however, 
many  cases  whore  some  type  of  conduit  system  is  the  only  feasible 
method. 

Many  attempts  have  been  made  during  the  past  20  or  :!0  years  to 
construct  conduits  of  bitumen,  but  these  have  in  the  majority  of 
(■HHCS  been  abandoned.  One  of  llic  great  (lillicullics  was  that  the 
bitumen  became  noflcned,  either  frnm  the  slight  lieal  from  the 
C-'lt  Iomkcs  in  the  cable,  or  from  the  heat  of  the  sun  wheTi  the  con- 
duits were  Gtorcd  in  the  stockyards  or  lying  by  the  side  of  the  trench 


during  laying.  In  the  former  case  softening  of  the  conduits  led  to 
the  cables  sticking  to  them,  with  the  result  that  "drawing  out" 
became  impossible  after  a  certain  time  had  elapsed.  In  the  latter 
case  the  conduits  lost  their  original  shape,  and  it  became  difficult  to 
fit  them  together  or  to  make  a  satisfactory  joint  Various  attempts 
were  made  to  provide  a  foundation  for  the  bitumen  to  get  over  this 
difficulty,  but  none  of  them  appear  to  have  been  entirely  satisfactory. 
About  five  years  ago  the  Key  Engineering  Co.  (Ltd.)  intro- 
duced into   this   country  a   bituminous  conduit   under  the   name 


Fl(  .    1. — Sel'TIIIX    of    UMMlIlECiNATED   CoNUl'lT. 

of  "  Fibre  Conduit."  A  number  of  tests  were  carried  out,  both  by 
the  Key  Engineering  Co.  and  independent  engineers,  which  ap- 
peared to  show  that  by  using  this  conduit,  difficulties  that  had  pre- 
viously been  experienced  with  such  substances  were  entirely  overcome. 
Its  essential  feature  is  the  independence  of  the  mechanical 
strength  upon  the  mainienance  of  a  temperature  very  much  below 
the  melting  point  of  bitumen,  for  the  material  forming  the  founda- 
tion of  the  conduit  is  not  held  together  by  the  bitumen,  as  in  all 
former  cases.  The  foundation  of"  Fibre  Conduit"  consists  of  wood 
fibre  treated  in  such   »  manner,  ail  built  up  under  considerable 


FlO.    2.— Sl.BKVB  Jl'lNT. 


pressure,  as  to  form  n  homogoneoiis  wooden  lube,  which,  after  slow 
ond  careful  drying,  prodiiees  a  con<iuit  of  caiisidorable  mechanical 
strength.  .\  pholognipli  of  this  uuimpregnated  conduit  is  given  in 
Fig.  1.  After  careful  drying-  it  is  thorouglilv  inipregnatoil  with  the 
biluminouH  compound,  wineli,  owing  to  the  jilisorbont  nature  of  the 
fibre,  soaks  into  the  entire  strueluro  and  so  closes  up  the  pores 
na  to  make  the  conduit  absolutely  watertight.  .\ii  incidental 
a<lvftntttge  of  using  foundations  of  an  absorbent  nature  is  tint  the 
bitumen  eompo\md  docs  not  remain  on  the  interior  surface  of  the 
conciuit,  and  troubles  which  arosi'  with  earlier  conduits  from  the 
cables  being  siuck  bv  the  bitunien  arc,  therefore,  entirely  avoided. 
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Over  ::.M0  miles  of  this  conduit  have  alreail.y  been  laid,  and  tlit 
steadily  inercasinfj  demand  for  it  year  by  ycai  would  appear  to  indi- 
cate that  it  is  finding  favour  with  all  users. 

This  conduit  is  made  either  with  a  short  spigot  and  socket-align- 
ment joint,  the  overall  diameter  of  the  joint  being  the  same  as  that 
of  the  conduit,  or  with  a  sleeve  coupling.  The  former  type  has  a 
great  advantage  where  it  is  considered  necessary  to  lay  the  conduit 
in  concrete,  as  the  quantity  then  required  is  very  much  less  than 
would  be  the  case  when  a  joint  of  appreciably  larger  diameter  than 
other  portions  of  the  conduit  is  used.  The  sleeve  joint  type  of  con- 
duit, illustrated  in  Fig.  2,  is  becoming  very  popular  in  this  country. 
No  concrete  protection  is  required  with  it,  provided  a  plank  of  wood 
is  laid  a  few  inches  above  the  conduit,  as  a  precaution  against  the 
navvy's  picV.  It  may  be  remarked  that  a  plank  of  wood  is  better 
for  this  purpose  than  concrete,  tilts  or  bricks,  as  a  navvy  will 
\isually  continue  to  expend  his  energy  on  such  materials,  believing 
them  to  be  a  portion  of  the  road  metalling,  whereas  immediately  a 
wooden  plank  is  struck  he  realises  that  care  is  required. 

An  inciilen  al  advantage  of  '•  Vibro  Conduit"  construction  as 
compared  with  stoneware  construction,  with  its  mechanically  weak 
joints  every  2  ft.,  is  that  if,  as  so  often  happens,  it  is  necessary  to 
undermine  the  cable  system,  the  conduits  can  bo  very  much  more 
easily  supported,  whether  they  be  laid  directly  in  the  ground,  and 
jointed  with  sleeve  couplings,  or  in  concrete.  An  interesting  example 
of  this  is  shown  in  Fig.  ;!.     It  represents  a  four  duct  line  carrying 
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Fig.  3. — Lowering  ai.keady  iaid  Fihre  i  umiuit  containing 
Live  Cablbs. 

"  live  "  13,000  volt  cables  ;  these  are  being  lowered  1  ft.  for  a 
distance  of  62.5  ft.  This  operation  was  carried  through  without 
any  interruption  of  the  supply,  a  piece  of  work  which  was  foun  i 
quite  impossible  with  cables  laid  in  stoneware  conduits  along  the 
same  road.  This  and  other  photographs  have,  it  is  said,  been  used 
by  others  to  demonstrate  the  advantages  of  a  conduit  of  this  type. 
The  Key  Engineering  Co.  state,  however,  that  the  conduits  suc- 
cessfully lowered,  as  shown  in  the  photograph,  were  their  well- 
known  "  Fibre  Conduits.' 


A  NEW  ELECTRIC  FURNACE  APPLICABLE  TO 
LABORATORY  WORK.* 

RY   r..   (  I.r.i;r   ami   a.    minkt. 

In  the  course  of  some  studies  on  the  "  Soleil  "  lamp  and  on  the 
electric  furnaces  which  are  clcrivcd  from  it,  one  of  the  authors 
noticed  that  the  length  of  an  arc  playing  in  a  cavity  at  the 
centre  of  a  refractory  mass,  such  as  lime  or  magnesia,  reached 
several  centimetres  for  such  electric  constants  as  40  amperes 
and  uO  volts.  When  these  experiments  were  repeated  the  two 
following  facts  were  observed  :  (I)  For  a  constant  E.M.F.,  from 
50  to  fiO  volts,  the  arc  could  be  given  any  length  on  the  con- 
dition that  the  transverse  section  of  the  cavity  was  varied  in 
proportion  to  a  certain  power  (greater  than  unity)  of  the  arc 
length,  and  at  the  same  time  the  current  was  varied  in  proportion  to 
another  power  (less  than  unity)  of  this  section.  The  values  of  these 
powers  correspond  to  a  practically  constant  arc  temperature.  (2) 
When  the  arc  is  burning  properly  a  crucible  of  some  refractoy 
conducting  substance,  such  as  carbon,  or  non-conducting  material, 
such  as  lime  or  magnesia,  can  be  introduced  into  the  arc  without 
extinguishing  or  altering  the  electrical  constants. 

An  electric  furnace  designed  on  these  linea  is  shown  in  Figs.  1, 
'  Translated  from  the  CnnipUs  /{mt/iix. 


2  and  '■'>.  there  being  three  different  positions  of  the  crucible.  The 
furnace  consists  of  two  principal  parts  (A  and  F)  and  is  made  of 
a  refractory  substance,  such  as  lime  or  magnesia.  The  part  A  is 
bored  out  cylindrically  along  a  vertical  axis,  two  chambers  being 
thus  formed.  <  inc  of  these  (B)  is  the  furnace,  whose  dimensions  are 
Hem.  in  diameter  and  0cm.  high.  The  other,  whose  diameter  is 
2cin.,  is  a  continuation  of  the  first,  and  through  it  the  crucible  (C), 
whose  capacity  is  about  2  cubic  cm.,  can  be  introduced.  The  cru- 
cible is  held  up  by  a  support  (S)  made  of  a  non- conducting  sub- 
stance, such  as  lime  or  magnesia,  having  an  arm  terminated  by  a 
slider  (Ci\  which  is  provided  with  a  set  screw,  so  that  it  can  be 
moved  along  one  of  the  supports  (V)  of  the  apparatus.  The  cruci- 
ble, therefore,  may  be  raised  and  occupy  a  position  ia  the  furnace 
(B)  accordance  to  the  distance  apart  of  the  electrodes  (EE),  which 
are  made  of  carbon. 

By  employing  1  kw.  to  2  kw.  experiments  can  be  made  in  this 
furnace  at  all  temperatures,  from  a  dark  red,  when  the  crucible  and 
electrodes  are  in  the  position  shown  in  Fig,  1 ,  to  the  temperature  of 
the  arc  (Fig.  o).     The  capacity  of  the  crucible  i-  suflicicnt  in  all 


2  AND  3. — Views  of  the  Clekc-Minet  FiBNAit. 


cases  to  contain  from  2  to  40  grammes  of  material  according  to  its 
density.  With  currents  from  HO  to  40  amperes  the  arc  can  be  main- 
tained in  spite  of  the  consumption  of  the  carbons.  It  is,  however, 
possible  to  separate  the  electrodes  to  their  extreme  limit  without 
the  arc  going  out,  and  if  the  electrode,  having  first  been  taken  out, 
is  reintroduced  quickly  into  the  apparatus  the  arc  is  struck  when 
the  carbons  are  still  apart.  Current  leakage  due  to  the  walls  of  the 
apparatus  when  at  a  temperature  equal  to  that  of  melting  magnesia 
need  not  bo  taken  into  account. 


The  Upkeep  of  Commutators  on  Traction  Motors. — The 

following  interesting  notes  en  this  subject  are  contained  in 
the  annual  report,  for  the  year  1906-07,  of  the  municipal 
tramways  at  Frankfort,  and  have  been  abstracted  from  the 
Elehlrotevhnischc  Zeitschrift.  It  is  cften  difticiilt  for  manu- 
facturers to  use  mie-a  of  about  the  same  quality  throughout 
their  work.  In  consenuence,  the  commutator  is  subjected  to 
extra  wear  and  tear,  and  a  large  amount  of  sparking  is  the 
result.  This  appears  to  be  due  to  the  fact  that  the  mica  sticks 
out  between  the  copper  segments,  thus  causing  bad  contact 
between  brushes  and  commutator.  Grinding  onVy  brings  tem- 
porary relief,  and  the  wear  is  naturally  more  pronounced.  To 
prevent  this  the  mica  segments  on  one  particular  motor  were 
hollowed  out  to  a  depth  of  l")  mm.  (006  in.),  so  that  the  ((ues- 
tion  of  the  varying  hardness  of  the  mica  was  no  longer  pro- 
sent,  as  the  brushes  came  into  contact  with  the  co|)per  alone. 
It  was  at  first  feared  that  carbon  dust  would  get  into  these 
small  slots  and  cause  complications  ;  for  this  reason  a  special 
dust  brush  was  provided.  But  this  was  found  to  be  unneces- 
sary, as  both  the  air  currents  and  the  centrifugal*  force  were 
sufficient  to  keep  the  slots  practically  free  from  carbon.  The 
tests  were  so  successful  that  400  motors  have  been  dealt  with 
in  the  same  manner.  Commutators  thus  treated  work  ex- 
ccedingly  well,  after  a  time  assuming  a  blue-black  colour.  The 
brushes  run  clean  with  a  minimum  of  sparking,  and  the  com- 
mutators become  highly  polished,  thus  tending  towards  a 
reduction  in  the  brush  wear.  It  also  lessens  the  .accumulation 
of  caibon  dust  inside  the  motor  and  increases  the  safety  of 
working.  A  small  hand-driven  slotting  machine,  which  can  be 
mounted  on  the  shaft,  has  been  specially  designed  for  use  ia 
slotting  out  the  mica.  These  commutators  have  to  be  pro- 
tected from  the  paste  formed  by  the  lubricating  oil  and  carbon 
dust,  and  for  this  reason  a  fat  of  high  consistency,  which  has 
been  employed  for  some  years  in  the  motor  gear  cases,  is  used. 
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Voli.  I.  to  LIZ.  can  now  be  supplied.     Price  on  application. 


PjiI  tree, 

payable 

in  advance. 


©^c  grccttrician. 

Ibi  Olliit  Ileetrloil  Jonroil  (estatUshel  >■  >  weekl;  Jonrstl,  1861—1678.) 

FubllBhed  every  Friday,  Price  Sixpence ;  Post  Free,  Slxpenoe-Halfpenny. 

Editorial,  Publishing  and  Printing  OfBcea, 

I,  2  &3,  SALISBURY  COURT.FLEET  ST., LONDON. 

(Only  Address.) 
Telephone .-  Holbom  949-      Telegrami:  Elkctbioian  N»W8Pap»b  London 

All  Letters  relating  to  Subseriptions,  Advertisements  and  other  business 
matters  to  be  addressed  Publisher,  "  The  Electrician,"  Salisbury- 
court,  Fliet-st.,  London.     Cheques  and  P.  O.s  to  be  crossed  "  Coutts  &•  Co." 

All  Editorial  communications  to  be  addressed  to  The  Editor.  Letters 
for  insertion  in  "The  Electrician,"  or  containing  questions,  to  be 
accompanied  by  name  and  address  of  the  writer  as  evidence  of  zood  faith. 
No  notice  is  taken  of  anonymous  communications. 

"  The  Electrician  "  offers  exceptional  advantages  to  Advertisers.  It  baa 
by  far  the  largest  circulation  of  any  English  Electrical  paper  and 
circulates  all  over  the  World.     This  statement  is  guaranteed. 

Advertisement  Sates,  b'c,  forwarded  on  application  to  the  Publisher. 

Trade  Advertisements  intended  for  the  current  issue  must  reach  the  Offici 
at  latest  by  Wednesday  evenings  post.  Renewals  of  expiring  Advertise- 
ments and  alterations  to  standing  Advertisements  by  first  post  Wednesdaf, 
Wrapper  Advertisements  by  first  post  Wednesday. 

Contracts  and  other  Official  Announcements,  Auctions,  Appoint- 
ments Vacant  and  Wanted,  and  all  kinds  of  Small  Advertise- 
M E NTS  accepted  »;i  ^o  3 : 3 0  P. M.  Thnrs day. 

THH  BLrBCTRIClAN"  INDUSTRIAL.  SUPPUBMBNT. 

With  the  number  of  "  The  Electbician  "  for  Sept.  14,  1906,  was  issued 
the  first  of  a  series  of  "Industrial  Supplements,"  to  be  published  from 
time  to  time  with  "  The  Electbician."  The  twenty-second  issue  of  the 
Supplement  will  be  issued  (Gratis)  with  "  The  ELEcrRiciAN  "  for  May  1. 

■The  "  iNDnsTEiAL  Supplement"  is  a  comprehensive  record  of  develop- 
ments in  Electrical  Plant,  Machinery,  Apparatus,  Accessories,  Sundries 
and  Materials,  and  of  their  proved  suitability  for  various  Industrial 
purposes. 

We  invite  descriptions  and  illustrations  of  New  Applications  of  Electri- 
city to  Industry,  and  shall  cordially  welcome  any  assistance  we  may 
receive  in  connection  with  the  Supplement. 

The  "Industeial  Supplement"  is  holed  for  filing  or  hanging,  and 
filing  covers  can  be  supplied  for  holding  6  or  12  issues. 

BliBCTRICITY  SUPPLY  TABLES  AND  DK.TA 

The  Series  of  comprehensive  Tables  of  Statistical  and  Engineering 
Data  relating  to  Electricity  Supply  Undertakings  of  the  United 
Kingdom  for  Lighting,  Power  and  Traction,  are  now  completed 
and  can  be  obtained  price  6s.  6d.,  post  free  7s. :  or  printed  on  hard 
paper  at  8s.  6d.  per  copy. 

The  book  contains,  in  addition  to  the  above-mentioned  Tables 
for  the  United  Kingdom,  Lighting,  Power  and  Traction  Tables  of 
Colonial  and  some  of  the  Important  Foreign  Electricity  Supply 
and  Tramway  and  Railway  Undertakings. 

The  comnlete  set  of  Tables  forms  an  exceedingly  valuable  group 
of  data  and  statistics  in  a  form  specially  designed  for  ready  refer- 
ence and  comparison. 

An  Index  to  the  entire  group  of  Tables  precedes  the  main  sheets. 

SPECIAL    NOTICE. 

With  this  week's  number  of  "THE  ELECTRICIAN'  is  Issued  (Gratis) 
the  Index  to  Vol.  LX.  This  includes  the  Index  to  the  '  Industrial 
Supplement." 

Complaints  of  noii  receipt  should  be  promptly  made  to  the  Publisher. 


NOW  READY.  Vol.  LX.  of  "  Thk  Ei.w  ruuiAN  "  (1,016  pa<r<s'. 
Ihiiiii.I  ill  .siioiii;  rlnili.  Price  17.-.  6<l.;  |iosl  free,  18.s.  6d.  Also  roady 
Cusi'.s  t.ir  ]5ii\iliiiy.     I'rice  2s.:  |)0.st  free,  2s.  3il. 

A  r(>Tii|.lrto  setof  "TiiK  EtK(TUiri.\N"  (1860-1865-1878  1908)  ran 
now  l)e  sii|)|iliecl.  Those  sets  are  very  scarce.  A  irni-.lier  of  oilil 
vohimes  to  liilp  ill  in.ikini,'  up  complete  sets  are  also  .iv.iilalile. 


RESTRICTIVE  RULES. 

The  i'i!vi.si'il  rules  is.siunl  last  vlmi  hy  liic  \'oi'l>;iiul 
liciitsclii'i'  ICU'kLrolL-eliiiikt'r  have  given  rise  to  a  Tajier  by 
Mr.  W.  r.  Sti:intii.\i„  read  liefotc  the  Lecils  Local  Soetioii 
of  the  In.stituti'iii  of  Klectrieal  Kiigiiieers.  eomiiariiii;  these 
riiie.s  willi  lliii.se  i.ssued  by  the  Institution.  In  this  ruper 
ami  the  discussion,  uf  which  an  account  will  be  t'ound  else- 
where, the  general  feeling  was  expressed  that  the  (lerinan 
rules  were  consideral)ly  the  less  restrictive  of  the  two  ; 
turllier,  they  ja'S.se.ss  the  adv.vnta^^e  that  they  are  inoi< 
widely  recognised  ollieially  than  those  of  the  Institution. 
Attention  was  nune  particularly  called  to  the  fact  that 
the  (iernian  rule.s   allow  a  higlun'  cuireut  density  to  bi' 
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used,  and  also  aible  having  ;t  lowur  insulaliun  ivsistance. 
J^Iorcdvi'i,  tlie  use  of  Hexible  conl  and  unprotected  surface 
wiiinji  is  generally  porniitted.  Tliere  is  no  doubt  a  good 
deal  to  be  said  in  favour  of  a  minimum  of  restrictions, 
although  the  view  recently  expressed  by  Mr.  Ai.tiiuh 
AVRiGiir,  that  electrical  engineers  in  the  past  should  have 
avoided  any  slriet  rules,  leaving  tiio  insurance  companies 
to  insist  on  wiiat  precautions  they  ihouiiiit  lit,  will  not 
receive  general  acceptance. 

Owing  to  the  important  dilferences  between  electricity 
and  gas,  such  rules  are  mucli  more  necessary  in  the  case  of 
electricity  supply.  It  is  far  more  easy  for  an  electric 
light  consumer  to  alter  the  consumption  of  electrical  energy 
from  any  point  than  it  is  for  a  gas  consumer  to  do  tlie 
same  thing  in  regard  to  gas  supply.  In  the  event  of 
wiring  being  cut  very  "  tine  "  a  point  might  lie  wired  only 
for  a  single  S  c  p.  lamp,  but  the  consumer  would  have  no 
great  diHiculty  in  connecting  up  a  radiator  to  such  a  point 
if  he  thought  fit.  In  some  cases  this  modification  might 
merely  result  in  the  blowing  of  a  fuse ;  but,  owing  to  the 
fact  that  fuses  are  not  standardised  in  any  way,  au  enter- 
prising consumer  could  easily  strengthen  any  fuse  sutti- 
ciently  to  take  the  desired  load,  and  subsequently  the 
result  might  be  far  from  desirable  from  the  point  of  view 
of  tire  risk.  In  a  gas  system,  on  the  other  hand,  a  stove 
might  very  easily  be  connected  up  to  an  ordinary  batswing 
burner,  but  no  harm  would  result  by  so  doing,  for  there 
would  merely  be  an  insufficient  supply.  Excessive  drop  in 
gas  pressure,  unlike  an  excessive  drop  in  electrical  pres- 
sure, does  not  result  in  the  production  of  a  serious  amount 
of  heat ;  it  merely  inconveniences  the  consumer. 

It  is,  therefore,  impossible  in  practice  to  cut  electric 
wiring  very  fine,  and  although  metallic  filament  lamps  will 
no  doubt  permit  of  smaller  conductors  being  used  for  the 
same  amount  of  light  in  many  cases,  wiring  contractors 
will  scarcely  feel  disposed  to  cut  down  the  size  of  wires 
used  in  wiring  to  a  serious  extent  until  the  position  of  the 
metallic  filament  lamp  is  more  generally  recognised.  In 
some  cases,  no  doubt,  the  gi-eater  current  density,  as  per- 
mitted by  the  German  rules,  would  allow  smaller  wires  to 
be  used,  but  in  the  great  majority  of  cases  the  size  of  wire 
is  determined  rather  by  the  permissible  drop  than  by  the 
current  density.  Metallic  filament  lamps  being  less  sensi- 
tive than  carbon  lamps  to  variations  of  pressure,  engineers 
may  possibly  feel  disposed  to  allow  more  drop  of  pres- 
sure in  tlie  future  than  in  the  past,  though  we  doubt  if 
much  change  will  be  made  in  this  respect  for  some  time 
to  come,  as  we  can  scarcely  expect  the  carlion  lanii)  to 
be  completely  displaced. 

More  important,  however,  than  such  considerations  is 
the  use  of  flexible  cord  and  unprotected  surface  wiring,  as 
used  on  the  Continent,  to  which  we  have  fretiuently  re- 
fen'ed.  The  cheapness  brought  about  by  such  a  system  is 
far  greater  than  that  due  to  increasing  the  current-density 
and  the  general  use  of  cable  of  lower  insulation  resistance. 
There  seems  to  be  a  prejudice  against  this  Continental 
system,  and  an  idea  that  it  is  used  only  on  100  volt  sys- 
tems or  thereabout.'*.  Tiiis,  however,  is  certainly  a  mistake, 
as  it  is  being  u.sed  increasingly  on  200  volt  systems.  What- 
ever objections  there  may  be  to  sucli  work  for  the  higher 
pressures,  they  certainly  cannot  be  urged  against  such  low 


pressures  as  25  volts,  and  as  the  metallic  lilamcuL  lamp 
now  renders  the  use  of  such  a  low  pressure  po.ssible  in 
many  instances,  an  attempt  might  very  well  be  made  to 
introduce  tliis  cheaper  method  of  wiring  in  the  first  instance 
for  these  l<jwer  pressures. 


REVIEWS. 

(Copiea,  of   the  undermentioned  works  can  be  had  from  The  Electrician  Oflflce,  poet 
free  on  receipt  of  published  price.    Add  B  per  cent,  for  abroad  or  for  foreign  books.) 


"  Konstruktionen  und  Schaltungen  aus  dem  Gebiete  der  elek- 
trisclienBahnen-"  Edited  In  O.  ,S.  Bhm^stau.  (Berlin  :  Julius 
S).ri]i>;ei-.)     I'li.  52.     M.  6. 

The  term  "  schalturg  "  may  mean  a  variety  of  things  ;  as 
used  by  the  author  it  means  the  diagrammatic  representation 
of  circuits  with  their  switches  and  controllers  and  connections 
to  line  and  motor.  The  term  "  konstruktionen  "  is  used  by  the 
author  to  denote  not  only  the  mechanical  construction  of 
motors  and  accessories,  but  the  construction  of  curves  to  show 
the  characteristics  of  a  motor  or  its  performance  as  represented 
by  the  relations  between  time,  current,  speed,  drawbar-pull, 
distance  travelled  and  efhoiency. 

The  work  under  review  consists  of  3 1  plates  and  a  52  page 
pamphlet  of  descriptive  matter.  As  far  as  the  construction  of 
motors  is  concerned  the  reader  will  not  find  much  that  is  new 
or  particularly  instructive.  Most  of  the  drawings  on  the  lirst 
four  plates  have  already  appeared  in  the  technical  press,  and 
the  description  does  not  add  much  to  what  the  drawings  tell 
us.  If  the  author  tells  us  that  the  motor  built  by  So-and-so  is 
split  horizontally  and  hinged  at  one  side,  that  the  brush- 
holders  are  bolted  to  the  case  and  that  hand-holes  are  provided 
to  give  access  to  the  brushes,  &e.,  we  learn  nothing  new,  since 
all  that  can  be  seen  from  the  drawing.  If  he  had  given 
winding  data,  induction,  weight,  temperature  rise  at  various 
loads,  reactance  voltage  and,  in  fact,  such  information  which 
cannot  be  read  oft'  the  drawing  and  is  yet  of  great  importance, 
the  reader  might  derive  some  benefit  from  the  study  of  the 
text;  but  it  is  just  this  important  information  which  is  lacking. 

The  other  plates  are  more  instructive,  but  the  instruction 
can  only  be  obtained  at  the  cost  of  considerable  mental  labour. 
The  author  may  appear  easily  intelligible  to  his  students,  who 
may  be  supposed  to  be  accustomed  to  his  notation  and  nomen- 
clature, but  as  this  notation  is  not  explained,  any  other  reader 
has  to  puzzle  it  out  as  best  he  can.  When  one  reads  that  in 
a  certain  motor  "c  "  is  4."i,  it  is  not  at  once  obvious  that  by  c 
the  author  means  the  frequency,  nor  is  it  quite  clear  that  the 
symbol  v  stands  for  gear  ratio.  Then  the  author  introduces  the 
term  "pole-distance,"  but  does  not  explain  it.  He  merely 
tells  us  that  by  a  formula,  which  is  stated  but  not  explained, 
the  pole-distance  is  so  many  centimetres  fur  the  time  speed 
curve  and  so  many  centimetres  for  the  time  distance  curve.  In 
addition  to  the  usual  running  diagram,  with  which  English 
readers  are  familiar,  he  also  gives  curves  showing  how  current 
and  draw-bar  pull  vary  with  speed,  both  for  series  and  parallel 
running  and  for  various  resistances  in  the  armature  circuit. 
Several  of  these  curves  are  given  for  continuous  current  and 
single-phase  motors,  but  none  for  three-phase  motors.  Then 
follow  about  a  dozen  plates  to  represent  various  types  of  con- 
trollers and  connections.  These  plates  are  carefully  i)repared, 
and  to  assist  the  reader  in  following  the  circuits  the  author 
adds,  in  some  cases,  simplified  diagrams.  Only  such  arrange- 
ments arc,  however,  shown  where  the  working  currents  pass 
through  the  controller  ;  multiple  unit  systems  with  contactors 
and  master  controllers  are  not  represented.  A  fair  number  of 
switchboard  diagrams,  various  booster  systems,  methods  for 
ensuring  constant  voltage  under  varying  load,  switching 
arrangements  in  trolley  lines,  overhead  and  third-rail  details 
are  also  shown,  but  on  what  grounds  one  of  the  plates  is  de- 
voted to  a  working  drawing  of  the  Westinghouse  air-brake 
valve  in  a  purely  electrical  book  is  not  very  clear.  A  set  of 
time  speed  curves  on  plate  '26  compares  the  performances  of 
varicjiis  town  railways.  We  are  inclined  to  doubt  the  reliability 
of  these  curves,  for  that  given  for  the  Central  Loudon  line 
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shows  that  it  iakes  80  seconds  for  the  speed  to  attain  the 
masinium  value  of  22  miles  per  hour,  that  is  <a  little  longer 
than  is  taken  by  the  Berlin  Town  liailway,  which  is  worked  by 
steam.  Those  who  have  travelled  on  both  lines  will  know  that 
there  is  an  enormous  difference  in  favour  of  the  electrical  lino. 
The  work  niiglit  be  made  useful  if  the  author  were  to  amplify 
the  letterpress  by  explaining  his  notation  and  nomenclature 
and  by  giving  the  scientific  basis  for  the  various  formuln?  he 
uses.  As  the  text  stands  at  present,  the  work  can  only  be 
studied  with  advantage  by  thorough  experts.  G.  K. 

The  Patents  and  Designs  Act,  1907.    B\-  .T.  Robekts  and  H.  Flet- 

riiEi;  Mdii.Tux.     (Loiidun  :   Butterw  oitli  &  Co.)     4s.  net. 

Invcations,  Patents  and  Designs-    By  a.  ('kovdun  Makks,  M.l'. 

(Loniloii  :m(\  Manchester:  Tei'liiiical  i'nljlitluntfCu.)    3s.  6d.  net. 

Patent  Righ-s  :  Notes  on  the  Pjocedure  for  their  Acquisition 
snd  Maintenance  and  on  the  Manner  in  which  such  Rights 
are  Aftected  by  Recent  Legislation.    By  G.  < :.  M.  Hahdinc. 

HAM.     (London  :  Crosby,  Lockwood  &  Son.)     2s. 

A  new  act  is  usually  made  the  excuse  for  the  publication  of 
a  number  of  books  explaining  the  changes  made  in  the  law, 
and  the  Patents  and  Designs  Act  of  1907  is  no  exception  to  the 
rule,  as  we  have  already  received  several  guides  to  that  act. 
Widely  divergent  opinions  have  been  expressed  as  to  the 
general  policy  of  the  act,  and  we  have  ourselves  criticised 
certain  of  its  provisions.  Among  the  avowed  objects  of  the 
a;twere  the  cheapening  and  simplifying  of  the  patent  law  and 
procedure,  so  as  to  benefit  the  poor  inventor  and  the  working 
man,  but  it  is  questionable  how  far  these  desirable  objects  have 
been  effected.  Much  is,  however,  expected  from  the  pro 
visions  as  to  compulsory  licences  and  working  in  this  countr)% 
but  even  if  some  German  and  other  chemical  firms  establish 
works  over  here  they  will  bring  their  own  managers,  foremen, 
&c.,  and  only  a  limited  number  of  British  workmen  will  ]>e 
employed  ;  competition  with  British  manufacturers  will  become 
keener  than  ever  :  and  as  Mr.  Hardingham  pertinently  points 
outs  in  his  work,  it  will  compel  foreign  chemical  inventors  to 
withhold  disclosure  of  their  inventions  and  to  elect  to  carry  on 
their  manufactures  as  secret  processes.  It  is  difficult,  how- 
ever, to  give  the  effect  of  the  provisions  as  to  compulsory 
licences  and  working  as  these,  as  well  as  many  other  sections 
of  the  act,  arc  ol)Scurely  worded.  In  fact,  a  bill  is  at  present 
before  the  House  of  Commons  to  explain  se ;.  '2'i  of  the  act. 

Messrs.  iioberts  and  Moulton  simply  claim  to  give  assistance 
to  tiie  reader  in  the  interpretation  of  the  Patents  and  Designs 
(.■Vmendment)  Act  and  the  Patents  and  Designs  (Consolida- 
tion) Act,  and  to  point  out  their  practical  effects.  In  a  lucid 
introductory  chapter  the  authors  give  a  good  summary  of  the 
existing  Patent  Law  and  the  changes  introduced  by  the  act. 
The  text  of  the  Patents  and  Designs  (Consolidation)  Act  is 
tiien  set  out,  and  as  l)Ot!i  authors  arc  acknowledged  experts  on 
Patent  Law  their  notes  and  comments  on  the  act  will  be  found 
useful  in  cUicidating  the  many  ditficulties  that  are  likely  to 
arise  in  the  interj)retalion  of  the  act.  In  an  appendix  lo  the 
book,  abstracts  of  recent  cases  before  the  com]itioller  and  Lnv 
ollicer  arc  given,  and  also  a  table  showing  the  sections  in  the 
new  act  corresponding  witii  the  sections  of  the  old  act  which 
they  replace.  We  have  no  hesitation  in  reccmmiending  Messrs. 
Iioberts'  and  Moulton 's  work  to  anyone  who  wishes  to  have  a 
good  and  accurate  guide  to  the  recent  changes  in  the  Patent 
haw  of  this  country. 

Mr.  Maiks  is  a  W(dl-known  ]):itcnt  agent  and  consulting 
engineer,  and  as  lie  took  a  loading  part  in  the  discussion  on 
the  Patent  and  i)csigiis  (Amendment)  Act  in  the  last  session 
of  Parhanient,  ho  is  peculiarly  qualified  to  wiite  on  the  law 
and  jinictice  as  to  jjatcnts  ami  designs.  After  an  introductory 
chai)tci-  on  "  I''ostcring  of  Ijosing  Industries,"  which  contains 
some  severe  but  iiot  entirely  unmerited  criticism  of  P)ritisli 
methods,  the  author  gives  an  excellent  summary  of  Patcr.t 
I/iw  anil  Practice.  Over  .'iO  pages  are  cicvotcd  to  this  seclion, 
and  as  it  is  written  in  a  lucid  miinnor,  it.shoulil  |)rovo  useful 
to  engineers  and  others  who  wi.sli  to  get,  in  a  clear  ami  handy 
form,  the  elements  of  I'atent  Law.  The  reniaimler  of  Mr. 
M;irk.s'  little  work  is  devoted  to  the  text  of  the  Patents  and 
iJcsigns  /\cl,  J907,  and  as  the  sections  of  the  Patents  and  Do- 
HJgMH  (.\niendmcnt)  Act  of  1!)07  arc  shown  in  italics,  readers 
can  iea<lily  sue  the  altur.itiorm  introiluce  1  liy  the  latter  act. 


Mr.  Hardingham's  book  is  a  useful  and  accurate  summary 
of  the  leading  features  of  the  law  and  practice  relating  to 
Patent  Rights  as  amended  by  the  legislation  of  last  year. 
Commencing  with  a  statement  of  the  essentials  of  a  patentable 
invention,  the  author  points  out,  briefly  but  clearly,  the  steps 
necessary  to  obtain  a  valid  patent,  how  it  may  be  subsequently 
affected,  &c.  In  fact,  everything  likely  to  affect  the  life  of  the 
patent  is  dealt  with.  Those  of  our  readers  who  are  interested 
in  patents  will  derive  beneSt  from  reading  the  woik,  but  we 
should  like  to  draw  special  attention  to  the  sections  on  the 
drafting  and  amendment  of  specifications  and  compulsory 
licences  and  working,  which  are  particularly  good. 

Experimentaluntersuchungen  tiber  die  Selbstinduktion  in 
Nuten  gebetteter  Spulen  bei  hoher  Frequenz.  By  l)i-.  Her- 
mans NiEiicHK.  Berlin  :  .Julius  .Springer.  M  1.60 
This  monograph  contains  a  number  of  experimental  and 
theoretical  investigations  relating  to  the  self-ioductaure  of 
embedded  coils  at  high  frequencies.  The  method  employed 
by  the  author  for  measuring  the  self-inductances  of  the  coils 
is  a  modification  of  one  due  to  Trowbridge.  Around  a  lami- 
nated core  are  wound  an  exploring  coil  of  a  largi  nundjer  of 
turns  (1,500)  and  two  primary  coils,  the  ratio  of  whose  turns 
is  1  :  16.  The  primary  containing  the  smaller  number  of  turns 
is  connected  in  series  with  the  inductance  to  be  measured,  and 
the  other  primary  in  series  with  a  variable  standard  of  induc- 
tance and  a  rheostat.  The  two  paths  so  formed  ar'c  then  con- 
nected in  parallel,  and  a  suitable  indicating  instrument  (vibra- 
tion galvanometer  or  telephone  in  series  with  a  condenser)  is 
connected  ac'-oss  the  exploring  coil.  Results  of  measurements 
obtained  by  this  method  are  compared  with  c.dculated  values 
of  the  self-inductance.  The  investigations  are  then  extended 
to  the  damping  effects  due  to  neighbouring  short  circuited  coils, 
to  massive  copper  conductors  and  solid  nrasses  of  iron.  Iir 
connection  with  the  latter  the  extremely  low  value  of  the 
effective  permeability  is  very  striking. 


THE  DESIGN  AND  USE  OF  TELEPHONE  AND 
TELEGRAPH  CABLES.* 

liV    h.    TltE.MAIN. 

Si(mmnri/. — The  author  here  only  deiils  «itli  |>a|)cr-insul;vtcJ  leiid- 
>heatlied  cables, wliich  arc  now  almost  univers.dly  adopted  for  teleplione 
and  telegrapli  circuits,  and  describes  their  construction  and  use. 

The  cost  is  governed  in  the  case  of  large  niultiplo  cables  by  the 
quantity  of  copper  required,  although  in  small   cables  lead  may 
become  the  governing  factor.     For  telegraph  purposes  pure  and 
simple  a  single  wire  insulated  with  paper  and   surrounded  by  a 
screening  tape  of  copper  is  in  general  use,  alUiougb  in  cables  which 
may  be  used  interchangeably  for  telephone  or  telegra))h  purposes 
pairs  of  wires  are  used  for  both  purposes  as  will  be  explained  later. 
In  each  case  a  copper  wire,  which  varies  in  diinneter  from  25  mils 
for  local  purposes  to   ll:f  mils  for  trunk  purposes,  is  insulated  by 
means  of  paper  carefully  selected  and  of  long  fibre.     The  paper  is 
generally  applied   longitudinally   in  a   suitahle  covering  machine 
wliicli  is  sometimes  arranged  to  supplement  the  longitudinal  wrap- 
ping by  a  helical  covering,  both  being  applied  without  nuu-li  tension, 
so  as  to  leave  as  much  airspace  as  possible  between  the  wire  and 
the  individual  wrappings  of  paper.     In  lieu  of  the  helical  wrapping     | 
of  paper  a  whipping  of  thread  is  used.     The  paper  used  vniies  in     I 
thickness  from  3  or  1  mils  to  na  nnich  as  10  mils  in  tlie  case  of  very     ' 
lieavy  conductors.     I  n  the  case  of  screened  conductors  the  screening    ; 
copper  tape  is  about  ,'i  mils  in   thickness  and  aboul  j  to  ij  in.   in     | 
width   applied  lielically  wilb   a  slight  overlnp,  its   object  being  to    | 
screen  tlie  conductor  from  the  inductive  olVeol  of  neighliouring  con- 
ductors traversed  by  telegraphic  impulses.    The  screened  conductor 
vary  in  diameter  from  'lO  mils,  weighing  lOlh.  per  mile,  to  11:!  mil-, 
weighing  200  lb.  per  mile,  and  in  the  smaller  sizes  the  screening 
tape,  although  rolled  as  thin  as  possible,  is  practically  of  the  saiuo 
weight  as  the  conductor  itself.     Care  is  taken  in  strandiiiL;  tlie  wires    | 
into  a  cable  that  the  screening  tape  is  in  contact  with  the  lend 
sheathing  and  therefore  earthed.    The  olcctrostatic  capacity  of  Burti 
a  couiluctor  mcasmcMl   to  earth   is  OOUT  lo  0  l.'lil  microfarad  pc  i 
mile.     The  calculated  dimuusiunH  lor  various  ciipacilios,  *«.,  »i 
given  in  a  table. 

When  the  conductors  are  not  screened,  two  wires  insulated  in  tlu 
Miannor  described  arc  twisted  together  in  n  twinning  machine  with 

"  .MiHlracI  of  ji  I'nper  read  liclorc  the  Niiwcni'tlo  l>ocal  .Section  of  I  ho 
InHlilntioM  of  Elect  lira!  Kngineers. 
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ft  ilptinite  leiiKth  of  lay  varying  in  Post  Office  cables  from  4  in.  to 
U<  in.,  and  each  length  of  lay  is  indicated  by  the  use  of  a  coloured 
wrapping,  which  insures  that  no  two  pairs  of  the  same  lay  are  ad- 
jacent when  the  pairs  are  stranded  to  make  a  cable  or  cable  core- 
The  efficiency  of  such  a  pair  of  conductors  depends  on  their  con. 
dactivity,  the  electrostatic  capacity  from  wire  to  wire,  and  the 
inductance  of  the  loop  formed  by  the  pair  of  wires.  The  electro- 
static capacity  varies  from  004  to  007  microfarad  per  mile  and  the 
self-induction  from  O'Oto  Vi  miUihenrys  per  mile. 

A  rough  ciupirieal  rule  for  determining  the  space  requisite  for 
any  desired  wire-to  wire  capacity,  with  the  class  of  paper  and  method 
of  covering  usually  employed,  is  that  if  the  diameter  of  the  com- 
pleted pair  of  wires  is  three  times  that  of  one  of  the  conductors,  the 
wire-to- wire  capacity  measures  about  0'07.  If  the  ratio  is  four  to 
one,  the  capacity  measures  0055  or  thereabouts,  whilst  it  the  dia- 
meter of  the  pair  of  wires  is  increased  to  five  times  that  of  one  of 
the  conductors  forming  it,  the  capacity  falls  to  a  little  over  0  04 
microfarad  per  mile.  It  is  not  impossible,  therefore,  to  obtain  in  a 
cable  a  more  efficient  loop  with  conductors  weighing  100  lb.  to  the 
mile  than  with  lyOlb.  conductors;  for  ifthe  latter  are  made  to  have 
a  capacity  of,  say,  007  microfarad  per  mile  and  the  former  0"045 
microfarad,  on  the  basis  of  KR  alone  the  100  lb.  loop  would  be  more 
efficient,  and  in  addition  it  would  have  a  higher  inductance,  say, 
12  miUihenrys  per  mile  as  against  as  little  as  0;t  millihenry.  It 
follows  that  in  cable  designing,  paper  and  air  being  cheaper  than 
copper,  great  advantages  follow  from  a  well-considered  design. 

The  great  importance  of  obtaining  a  low  electrostatic  capacity  in 
a  telephone  loop  will  be  seen  from  the  illustrations  of  distortion 
given  in  Sir  .John  Gavey's  presidential  address  i'  in  1905,  and  in 
Cohen  and  Shepherd's  Taper  on  telephone  transmission  measure- 
ments.f  The  table  of  equivalent  circuits  in  the  former  Paper,  some 
the  results  of  experiments  and  others  based  on  formulre,  are  inter- 
esting from  this  point  of  view. 

There  is  also  room  for  much  ingenuity  in  the  assembling  of  the  pairs 
of  wires  to  form  a  cable — more  so  than  in  the  case  of  screened  con- 
ductors which  usually  form  the  outer  layer  or  layers  of  the  cable, 
and  arc  not  often  stranded  to  form  pairs  or  other  cores. 

The  original  method,  and  one  still  much  in  vogue,  is  to  strand  the 
alternate  pairs  up  layer  by  layer  in  a  stranding  machine,  each  alter- 
nate layer  forming  a  left-handed  and  right-handed  spiral.  The 
number  of  pairs  thus  stranded  varies  from  seven  pairs  in  a  small 
distribution  cable  to  as  many  as  600  pairs  in  the  largest  main  tele- 
phone cable. 

Two  other  methods  of  stranding  the  pairs  are  in  general  use  :  (a) 
the  quadruple  pair  type,  (li)  the  multiple  twin  type.  Before  describ- 
ing these  in  detail  the  varied  requirements  which  multiple  subter- 
ranean cables  are  required  to  meet  are  discussed.  These  may  be 
classified  as  follows :  (a)  trunk  line  telephone  cables,  {b}  junction 
telephone  cables,  (<)  main  telephone  cables  wholly  allocated  to  sub- 
scribers' lines  from  an  exchange  centre,  ('/j  composite  cablesproviding 
for  any  two  or  three  of  the  above  services,  (')  composite  cables  pri- 
marilv  intended  for  telephonic  purposes,  but  also  containing  tele- 
graphic wires. 

'Ihe  chief  defects  in  the  original  type  which  these  special  cables 
were  designed  to  avoid  arc  :  (n)  their  inefficiency  for  anything  but 
short  distance  coamunications,  (h)  their  costliness  in  the  provision  of 
spare  wires,  (c)  ihe  waste  involved  in  the  uncertainty  as  to  the  ulti- 
mate requirements  at  the  points  selected  for  distribution.  They  are 
also  unsuitable  for  superimposed  circuits,  in  considerable  use  on 
aerial  lines  to  which  these  are  often  connected,  and  they  generally 
provide  for  the  short-distance  subscriber's  circuit  the  same  weight 
cf  conductor  as  for  circuits  of  greater  length.  As  regards  the  last 
point  it  may  be  noticed  that  an  ideal  conductor  for  subscribers' 
circuits  would  be  one  that  tapered  gradually,  from  the  longest  dis- 
tance served  on  a  route  to  the  shortest  from  the  exchange,  the  wire 
to  wire  capacity  per  mile  being  also  reduced  as  the  length  increased. 
This  would  allow  of  any  pair  of  conductors  being  appropriated  for  a 
new  subscriber,  wherever  he  may  be,  ensuring  equality  of  treatment 
for  all  subscribers  within  the  telephone  area.  Now  it  is  clearly  im- 
possible to  secure  this  ideal  equality  of  treatment  in  a  telephonic 
network,  nor  is  it  possible,  when  multiple  cables  are  used  for  trunk 
circuits,  to  provide  equal  efficiency  for  lines  of  varying  length  un- 
less the  ultimate  appropriation  of  all  the  wires  can  be  foreseen.  On 
an  aerial  line,  on  the  contrary,  conductors  of  suitable  gauge  can  be 
added  from  time  to  time. 

Jtistomeet  these  difficulties  that  composite  cable?,  containing 
dilTerent  gauges  of  wire,  have  been  manufactured,  but  their  utility 
is  limited,  and  they  have  tlie  disadvantage  that  a  larger  number  of 
conductors  of  fixed  gauge  have  to  be  provided  for  future  use.  This 
condition  naturally  suggests  the  grouping  of  wires  in  a  cable  to  form 
conductors  of  larger  cross-section,  an  arrangement  which  cannot  be 
carried  out  with  any  electrical  advantage  in  the  case  of  cables  in 
which  the  pairs  of  w  ires  are  arranged  in  layers  in  the  usual  manner. 
In  the  two  types  above  mentioned  this  difficulty  is  met  by  strand- 
ing pairs  in  such  a  way  that,  (n)  in  addition  to  the  individual  pairs 

*  ■Joiiniul,  Institution  of  Electrical  t'ngineers,  Vol.  X.XXVI.,  p.  4. 
t  /l.irl,  Vol  XXXI.X.,  p.  505,  1907. 


being  available  to  form  a  twisted  looped  circuit,  the  wires  of  two  or 
more  pairs  may  be  bunched  to  provide  double  conductivity  without 
materially  increased  capacity  ;  {h)  by  the  use  of  transformers,  the 
unit  loops  can  be  utilised  for  a  circuit  at  the  same  time  as  those  of 
double  conductivity.  In  quadruple  pair  cable  four  pairs  of  wire  are 
stranded  around  a  centre  of  yarn,  to  form  quadruple  pair  cores,  and 
where  the  conductors  are  large  enough,  weighing  1001b.  or  more 
per  mile,  to  worm  these  four  pairs  with  four  pairs  of  smaller  gauge, 
weighing  101b.  or  more  per  mile,  forming  an  eight-pair  core.  These 
cores  are  then  laid  up  into  a  cable  of  any  desired  number  of  pairs. 
(Quadruple  pair  cores,  being  large,  allow  of  the  helical  interstices 
formed  in  each  layer  being  utilised  for  smaller  pairs  of  wires,  as  may 
be  found  necessary. 

The  quadruple  pair  formation  admits  of  two  diagonal  pairs  being 
each  bunched  to  form  conductors  of  double  conductivity,  the  two 
pairs  being  used  for  a  metallic  telephone  circuit.  The  stranding 
of  the  tour  pairs  around  a  common  centre  ensures  that  those  loops 
of  double  conductivity  shall  be  non-inductive  to  any  similar  loops 
in  the  same  cable.  The  mutual  capacity  between  these  conductors 
of  double  conductivity  is  not  materially  greater,  and  may  be  made 
actually  less  than  that  obtained  between  the  conductors  of  the  unit 
pairs  of  which  they  are  made  up.  An  electrical  advantage  is  thus 
secured,  and  speech  can,  as  a  result,  be  carried  over  a  much  greater 
distance.  In  the  same  way  all  the  four  wires  forming  a  part  of  two 
neighbouring  pairs  can  be' grouped  together  to  form  a  conductor  of 
fourfold  conductivity  and  can  be  associated  with  the  other  four 
wires,  similarly  grouped  to  form  a  telephone  loop,  this  loop  of  four- 
fold conductivity  being  non-inductive  to  other  loops  in  the  cable. 
The  capacity  of  such  a  loop  is  necessarily  higher  than  that  formed 
of  diagonal  pairs,  but  the  arrangement  would  sometimes  prove  ad- 
vantageous. The  worming  pairs  can  also  be  grouped  in  the  same 
way,  and  the  mutual  capacity  results  obtained  with  this  combina- 
tion are  interesting. 


Fl.:.    1. 

All  the  remarks  as  to  bunching  conductors  apply  to  superimposed 
circuits,  for  one  of  these  loops  is  obtained,  in  such  a  system,  by 
bunching  the  initial  conductors  through  one  winding  of  a  trans- 
former. The  general  result  obtained  will  be  best  illustrated  by 
reference  to  a  diagram  of  a  42  wire  cable  (Fig.  1),  excellent  electri- 
cal tests  having  been  obtained  with  a  cable  of  this  type.'  It  will  be 
seen  that  the  cable  is  formed  of  four  quadruple  pairs  laid  around  a 
central  pair  of  the  same  size  and  wormed  with  four  pairs  of  equal 
weight,  this  being  the  correct  geometrical  formation.  The  wires  of 
the  pairs  forming  each  core  are  laid  up  with  a  different  lay,  to 
ensure  immunity  from  crosstalk  and  to  ensure  the  same  result 
when  the  pairs  are  bunched  as  described ;  the  four  quadruple  cores 
have  also  different  lengths  of  lay.  The  quadruple  cores  in  this  cable 
are  about  1  in.  in  diameter,  and  the  complete  cable  over  the  bad 
sheathing  has  a  diameter  of  2-71  in.,  which  is  nearly  the  maximum 
size  permissible  for  a  8  in.  pipe.  This  may  be  regarded  as  typical 
of  trunk-line  cables,  but  for  long-distance  transmission  it  would  be 
desirable  to  provide  200  lb-  conductors  and  a  cable  :'>'l  in.  in  diameter 
drawn  through  4  in.  pipes  (Fig.  2\  With  such  a  cable  telephonic 
speech  between  London  and  Manchester  would  be  practicable.  The 
cost,  including  pipe- work,  cabling,  jointing  and  equipment,  would 
be  high— exceeding,  probably,  1-300,000— but  by  the  addition  of 
100  lb.  worming  pairs  24  circuits  would  be  provided,  adequate  for 
intermediate  distances— a  total  of  48  metallic  circuits.  This  num- 
ber could  bo  increased  to  about  60  by  the  superimposing  scheme 
shown  diagrammatically  in  Fig.  ;!. 

In  the  multiple  twin  type  the  facility  for  increasing  the  conduc- 
tivity without  abnormally  increasing  the  capacity  of  the  heavier 
loop  is  obtained  by  a  system  of  successive  twinning.  Two  pairs  of 
wire  having  been  made  in  the  way  already  described,  these  are 
twisted  together  to  form  a  double  pair.  These  two  pairs  serve  the 
same  purpose  as  the  diagonal  pairs  of  the  quadruple  core  described 
(tbove.     A  similar  double  pair  having  been  prepared,  the  two  double 
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pairs  are  inturu  twisted  together  to  form  a  pair  of  four-fold  conduc- 
tivity. Eight-wire  cores  formed  in  this  way  are  laid  up  into  a 
cable  and,  although  the  fourfold  pairs  cannot  be  wormed  with 
smaller  conductors  as  can  the  quadruple  cores,  layers  of  them  can 
be  wormed  with  small  groups  of  pairs  or  by  single  pairs,  as  can 
layers  of  quadruple  cores.  Quadruple  pair  and  multiple  twin 
cable  cores,  say,  2  in.  in  diameter,  are  sometimes  surrounded  by  a 
layer  of  ordinary  twin  conductors,  or  by  one  or  more  layers  of 
screened  conductors,  for  telegraph  purposes,  this  latter  being  the 
method  adopted  in  the  case  of  the  former  type  in  connection  with 
the  West  of  England  underground  system,  and  in  the  latter  type  in 
connection  with  the  Northern  underground  cables  (Fig.  4)  and  the 
cable  now  being  provided  between  Leeds  and  Newcastle. 


Fi<^.  2. 

Cables  thus  completely  laid  up  ready  for  sheathing  are  dried  in 
ovens  or  vacuum  chambers  to  raise  the  insulation  prior  to  sheathing 
with  lead  by  passing  the  core  through  a  lead  press  in  precisely  the 
same  way  as  that  adopted  for  other  lead-covered  cables.  Imme- 
diately after  sheathing  the  cable  is  submerged,  and  when  cool  tests 
for  conductivity  and  insulation  are  made.  As  regards  the  latter 
test,  it  is  interesting  to  note  that  an  insulation  of  from  10,000  to 
20,000  megohms  per  mile  is  frequently  obtained,  and  that  if  the  in- 
sulation of  a  core  is  allowed  to  fall  much  below  5.000  megohms  per 
mile  the  electrostatic  capacity  is  raised.  In  this  country  these 
cables  are  almost  invariably  drawn  into  pipes,  the  sizes  generally 
used  being  3,  3j  and  4  in.,  joints  being  made  at  every  176  yds.  or 
thereabouts,  and  sealed  by  a  lead  sleeve  and  carefully  wiped  joints. 


Fiii.  3. 


Fi.:.  4. 


These  joints  are  tested  under  a  pressure  of  20  lb.  to  ihosiiuaro  inch, 
it  bemg  essential  that  the  cable  throughout  its  entire  length  shall  be 
absolutely  airtight. 

The  method  of  jointing  the  quadruple  pair  and  multiple  twin 
cables  ij  then  do.Hcribed,  and  it  is  noted  that  to  obtain  equal  lengths 
care  is  taken  that  :  (1)  In  any  quadruple  pair  core  similarly  coloured 
pairs  are  not  jointed  together,  but  with  a  regular  colour  change  ; 
(2)  the  diagonal  poeitions  of  the  pairs  are  maintained. 

Sii fieri inposing. — An  economical  niclliod  of  using  such  cables  is 
illustrated  in  Fig.  <J  by  means  of  a  ijuadiuplo  pair  core,  and  similar 
results  arc  to  bo  obtained  with  the  niultiplo  twin  type.  Tn  the  fir^t 
quadruple  cable  cited,  Fig.  1,  the  unit  conductors,  wfighing  molb. 


per  mile,  would  be  used  for  distances  up  to  40  or  50  miles.  At  the 
end  of  these  sections  transformers  would  be  installed,  the  primaries 
of  which  would  be  connected  with  telephone  exchanges  on  the  line 
of  route  between  which  traffic  is  probable.  The  secondary  wind- 
ings of  the  transformers  would  be  connected  across  the  A  and  13  of 
the  loop.  The  central  point  of  the  secondary  winding  being  acces- 
sible, it  would  be  connected  to  the  central  point  of  the  secondary 
winding  of  a  similar  transformer  connected  to  the  A  and  B  wires  of 
the  forward  section  of  tin  game  loop,  this  process  being  followed 
through  the  entire  length  of  the  cable.  The  diagonal  loop  having 
been  similarly  equipped  at  the  same  points  throughout,  we  shall 
have  available  between  the  extreme  ends  of  the  cable  a  loop  of 
200  lb.  conductors  of  low  mutual  capacity.  The  only  disadvantage 
would  be  the  insertion  of  non-inductive  resistances  at  three  or  four 
places ;  whilst  the  great  economical  advantage  will  have  been 
secured  of  having  heavy  conductors  for  communication  between 
the  termini,  which  have  already  been  utilised  for  intermediate  com- 
munications. The  shorter  circuits  would  be  subject  to  the  losses 
common  to  all  inductive  circuits  ;  but  doubtless  transformers  could 
be  designed  for  such  a  purpose  which  would  reduce  these  losses  to 
a  minimum,  although  the  type  in  general  use  would  be  perfectly 
efficient  for  the  distances  indicated  in  this  case.  It  is  clear  that,  if 
four  pairs  forming  a  quadruple  pair  be  symmetrically  stranded 
around  their  common  centre  of  yarn,  the  companion  diagonal  loops 
could  be  similarly  utilised.  Exhaustive  experimental  trials  have 
been  made  on  circuits  11,  33  55  and  77  miles  long  in  quadruple 
pair  cables  with  complete  success  ;  and  in  addition  super-superim- 
posing has  been  successfully  obtained  by  the  insertion  of  trans- 
formers in  the  200  lb.  circuits  and  using  as  the  A  wire  of  an  additional 
circuit  two  diagonal  pairs  of  wires  (400  lb.  per  mile)  and  as  the  B 
wire  the  companion  diagonal  pairs  of  wire  in  the  same  quadruple 
core,  thus  obtaining  seven  circuits  with  four  pairs  of  wire  as  shown 
in  Fig.  3.  There  was  a  complete  absence  of  cross-talk  or  inductive 
interference  throughout  the  system. 

The  planning  of  an  underground  network  for  a  local  telephone 
system  on  economic  lines  presents  a  fascinating  problem.  Certain 
transmission  standards  haviug  been  agreed  to  for  local  and  trunk 
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purposes,  and  the  equivalent  lengths  of  various  conductors  in  cabr 
and  open  lines  having  been  determined  in  terms  of  a  standard  cable, 
it  is  made  evident  that  whilst  conductors  weighing  10  lb.  to  the 
mile  are  necessary  for  many  subscribers  to  an  exchange  system, 
there  are  a  large  number  probably  the  majority — of  those  con- 
nected to  a  well  placed  exchange  who  could  be  efficiently  served  by 
a  conductor  of,  say.  5  lb.  to  the  mile.  It  is  doubtful,  however,  if  so 
small  a  conductor  could  be  safely  provided  in  a  cable  of  the  ordinary 
construction,  as  the  pairs  of  wires  would  require  to  take  the  strain 
of  the  large  stranding  machine  used  for  building  up  the  entire  cable. 
In  quadruple  pair  and  multiple  twin  cables,  on  the  contrary,  pairs 
are  first  assembled  in  small  machines  into  suitable  cores,  and  these 
eight-wire  cores  so  manufactured  would  bo  iiuite  capable  of  taking 
the  strain  involved  in  the  final  stranding  of  the  cable.  These  two  types 
therefore  bring  within  practical  limits,  in  my  opinion,  much  smaller 
conductors  than  are  now  used,  with  the  advantage  that  whenever 
necessary  they  can  be  bunched  to  form  101b.  or  201b.  conductor 
circuits.  This  uniformity  of  type  should  prove  of  great  advantage 
in  planning  a  local  system.  Not  only  would  it  prove  economical 
in  the  way  indicated  above,  but  it  would  avoid  a  very  considerable 
amount  of  idle  spare  plant  which  is  now  practically  unavoidable 
with  the  ordinary  systems  of  cabling. 

There  is  one  other  method  of  increasing  the  etVicionoy  of  the  line, 
and  securing  approximate  e(|uality  of  trcalmont  in  connection  with 
a  teleph'Uiic  network — viz.,  the  economy  of  lilling  the  pipe  or  dmi 
within  certain  limits,  without  regard  to  the  number  of  conduotoi- 
It  should,  I  think,  be  regarded  as  an  axiom  of  telephone  engineer- 
ing that,  a  given  duct  space  having  been  provided  at  a  heavy  cost, 
a  mam  cable  should  as  nearly  as  possible  till  it,  and  a  low  mutual 
capacity  be  secured  where  the  wires  in  the  outer  zone  are  few.  It 
is  iDtcroating  to  note  the  facility  which  exists  in  the  quadruple  pair 
cores  lor  providing  in  cables  luimarily  intended  tor  trunk  line  pur- 
poses a  large  number  of  wires  lor  junctions  and  subsoribers'  lines 
without  det'inient  to  the  chief  purposes,  as  all  the  helical  interstices 
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of  the  cores  can  be  utilised  for  smaller  conductors  without  increasing 
the  capiiciiy  of  the  bunched  pairs  of  the  ((Uaduple  core. 

It  will,  perhaps,  be  well  to  emphasise  the  fact  that,  notwithstand- 
ing tbc  great  success  which  has  been  obtained  by  the  use  of  tele- 
phone cables,  even  (or  considerable  distances,  it  by  no  means  follows 
Ihat  aerial  lines  cease  to  be  necessary.  Not  only  are  they  a  vital 
necessity  if  long  distance  telephonic  communication  is  to  be  secured, 
but  the  enormous  growth  of  this  long-distance  traffic  makes  it  diffi- 
cult to  liad  room  on  the  highways  for  all  the  wires  required  for  that 
purpose.  Moreover,  the  short-distance  trunk  circuits,  largely  placed 
in  the  underground  cables,  are  not  suitabld  for  long-distance  com- 
munication. 

Ueference  in  then  made  to  Sir  John  Gavey's  presidential  address, 
in  which  particulars  are  given  of  the  results  to  be  obtained  between 
London  and  Glasgow.  Hughes  instruments  have  been  very  suc- 
cessfully employed  between  Londoa  and  Olasgow,  without  a  re- 
peater, both  bv  means  of  working  the  telegraph  circuit  in  a  loop 
and  superimposing  thereon  an  earth  circuit  (Fig.  5),  and  also  by  the  | 
use  of  screened  conductors.  These  screened  conductors  have  also 
been  used  for  long-distance  undulator  circuits  without  a  repeater. 
A  striking  illustration  of  the  efficiency  of  screened  conductors  is  the 
2001b.  wire  of  the  West  of  England  underground  cable,  and  it  is 
probable  tliat  before  the  end  of  the  next  financial  year  conductors 
of  this  type  will  be  available  between  London  and  Land's  End,  the 
landing  point  of  various  Atlantic  and  other  cables.  One  mile  of  this 
'2C0  lb.  screened  conductor  is  roughly  equivalent  to  1  mile  of  Atlantic 
submarine  cable — although  the  conductivity  of  the  latter  is  about 
"ij  times  that  of  the  former — since  the  capacity  of  the  Atlantic 
cable  is  04'2  mfd.  per  naut,  compared  with  O'lii;!  per  mile  for  the 
screened  conductor. 

It,  of  course,  remains  to  be  seen  if  the  screen  which  is  efTective 
for  ordinary  telegraphy  would  be  adequate  if  the  c  inductors  were 
joined  to  long  submarine  cable  wires,  but  whellier  underground 
cable  wires  be  stranded  in  pairs  for  use  interchangeably  for  tele- 
graphic or  telephonic  purposes,  or  provided  with  a  screening  tape 
for  the  prevention  of  inductive  interference,  they  are  a  complete 
success  for  inland  telegraphic  purposes. 

Included  in  the  Paper  are  several  tables  giving  particulars  of  the 
air  space  paper  core  cables  referred  to. 


DISCUS.SION. 

Mr.  l)iaMMiiM.tbou!;lit  the  title  slioukl  luue  read  "  Tlio  Design  and 
L'sc  of  Trunk  Tolc|jliunu  auil  Tclegi-.ipli  Calilcs,"  ;is  tliu  l'.i|ii'r  dealt 
:ilinci,«l  entirely  with  that  section,  and  he  was  surprised  at  (lie  cheerful 
way  iu  which  the  author  dealt  with  super  and  super-superinipnsiri»  of 
the  circuit*'.  It  struck  him  that  decentralisation  was  more  the  thing 
at  the  present  day  than  centralisation.  He  asked  if  the  author  had 
met  with  any  trouble  due  to  the  wires  being  ali'ected  by  the  colouring 
matter  in  the  cable  In  nmlticore  wires  he  found  the  makers  supplied 
a  few  extra  conductors.  If  a  600  core  wire  was  wanted,  tliev  supplied 
atwut  612. 

Dr.  TiioRNTOx  said  the  Taper  gave  a  lot  of  information  which  was 
difficult  to  obtain,  since  scientific  books  gave  no  practical  information 
oil  the  subject.  He  asked  if  the  telephones  operated  better  when  the 
wires  were  superimposed  than  when  used  singly.  When  superimpo.sed 
there  wa.s  more  copper  in  use,  but  there  was  also  greater  capacity. 

Mr.  .Johnson  considered  that  the  innnense  developments  which  had 
taken  place  in  this  country  in  telephone  work  during  tbc  last  few 
years  would  have  been  impossible  without  the  use  of  lead-covered 
paper-insulated  cables.  With  regard  to  the  use  of  small  gauge  wires  he 
though  these  were  the  i)i,4it  thing  for  local  networks,  if  the  cable 
manufacturers couldmake  them.  He  was  inclined  to  think  that  theauthor 
was  too  .sanguine  as  regards  the  u-se  of  sujier  and  supersupcriniposing. 
Where  some  of  the  sections  were  run  overhead  the  KR  law  was  in- 
terfered with.  If  a  fault  occurred  on  the  aerial  section,  be  ilid  not 
think  it  would  be  possible  to  shut  out  the  etfects  of  the  fault  fiom  the 
remainder  of  the  system.  He  ask(d  if  screening  e.icli  alternate  layer 
was  sufficient  protection.  In  doing  so  a  good  deal  of  copper  would  be 
saved.  He  also  asked  if  tinfoil  had  ever  been  ccmsidered  for  such  woik. 

Mr.  G.\.stori:N  asked  if  the  copper  screening  was  only  continefl  to  the 
outer  layers.  The  author  had  mentioned  that  the  600-pair  wire  cable 
was  the  bugest  in  the  country.  He  had  proliably  fortrotten  that 
the  Glasgow  Corporation  had  laid  an  800-pair  cable  which  was  now 
in  use. 

Mr.  Trkmmn,  in  reply,  said  that  the  (piestion  of  centralisation  and 
decentralisation  was  a  \ciy  debatable  point,  and  it  depcEidcd  greatly 
on  the  district  anil  its  existing  network.  fSlightly  bettor  speaking 
was  obtained  with  supeiinipo-seil  circuits,  but  with  super  superini- 
|K).sed  circuits  ni>  benefit  was  obtaineil  due  to  increased  copper.  There 
was,  however,  on  the  whole,  not  much  in  it.  Where  .i  snpciimposed 
system  was  adopted  the  circuits  were  almost  all  uniler^'rciund.  Faults 
in  large  trunk  cables  were  very  rare,  when  tbc  insulation  iisistanee 
.'ot  low  they  only  b.ad  to  pump  in  air  to  get  tbc  iusnUtion  normal. 
The  greatest  danger  they  would  have  to  contend  with,  as  far  as  be 
could  see,  was  subsidence.  He  agreed  with  .\lr.  .lohuson  that  alter- 
n.ite  screening  of  layers  might  be<;ooil  enough.  Tinfoil  was  p.ot  stronj; 
eiiou-jh  for  .screening.  Cop|jer  also  [iroved  itself  to  be  more  adaptable- 
He  had  seen  one  sample  screened  with  aluminium,  which  also  seemed 
satisfactory.  He  b.-id  forgotten  abo;it  the  800  pair  cable  for  (ila.sgow 
Cor|X)ration. 


CORRESPONDENCE. 

» 

THE  THEOliV  OF  ALTEKNATEGUUKEM"  TKAXS- 
MISSION  IN  CABLES. 

TO   THE   EDITOR   OF  THE   ELECTRICIAN. 

Sii!  :  In  liis  very  intuestinj^  article  Dr.  Drysdale  say.?  (in 
youi-  issue  of  January  lOtli,  p.  -IG'J),  "  In  an  oidinaiy  cablu  in 
good  condition  L  is  small  aiul  S2  large,  hence  the  second  term 

of  KU-  — ^0  is  ncgligib'c  in  comparison  with  the  Kit. 


In 


order,  thcicforc,  to  fulfd  the  distortionle.53  condition,  L  must 
be  increased  or  the  insulation  resistance  S2  dimiuishod." 

I  thinU  the  Boer  War  did  not  cost  Europe  so  much  a.s  this 
belief  in  the  large  value  of  J.'.  All  our  cables  arc  badly  con- 
strticted  because  the  cable  factories  thought  that  the  insulation 
resistance  for  diiect  current  and  the  dielectiic  resistance  for 
telei)lioue  frequencies  is  the  same  thing.  I  have  often  measured 
direct-cuirent  insulation  ,as  10,000  racgohiiis,  but  never  have 
I,  nor  do  I  believe  has  anybody  in  the  world,  found  the 
dielectric  resistance  so  high  as  1  megohm  at  a  telephone  fre- 
quency of  1,000-  per  second.  The  term  "insulation  re- 
sistance "  seems  to  be  a  very  bad  one,  and  misleading  for 
practical  telephone  men.  The  chief  part  of  the  lost  energy 
Gx-  is  caused  by  dielectric  hy.steresis,  by  electrostatic  influence, 
and  by  some  other  unknown  causes.  With  more  loss  of  energy 
G  will  be  larger,  12  ^  1  G  smaller.  In  an  ordinary  cable  under 
the  best  conditions  it  can  generally  be  100,000,  while  under 
conditions  for  higher  frequency  it  may  bo  10,000  ohms. 

I  am  compelled  to  make  these  remarks  about  il,  because 
Dr.  Drysdale  pointed  out  so  clearly  the  meaning  of  /)  =  \  KG, 
and  I  should  be  pleased  if  the  experimental  values  of  9.,  which 
I  got  by  my  barretter  method,  were  better  known,  and  if  new 
experimental  investigations  were  made  iu  this  direction, 
especially  on  sul)niarine  cables. — I  am,  &c , 

Budapest,  March  31.  Bela  G.iTi. 

I  Wo  have  submitted  HtrrGati's  letter  t)  Dr^  Dry.sdalc  from 
whom  we  hive  received  the  following  reply.— En.  E.] 

TO  THE  EDITOR  OF  THE  ELECTRICIAN. 

Sir  :  The  interesting  article  by  Mr.  Cohen  in  a  recent  issue, 
to^'other  with  Herr  Gati's  letter,  which  you  have  kindly  given 
mc  an  opportunity  of  reading,  raises  several  points  of  interest. 
The  practical  question  appears  to  be  whether  high  or  low  in- 
sulation is  preferable  for  a  cable.  Mr.  Cohen  taxes  mc  with 
insuHicient  attention  to  the  total  attenuation,  and  concludes 
that  the  higher  the  insulation  the  better.  Herr  Gati,  on  the 
other  hand,  claims  that  the  belief  in  a  high  insulation  has 
wasted  a  greater  sum  than  the  Boer  war.  Both  of  these  gentle- 
men arc  actively  concerned  with  telephone  work,  and  I  am 
prepared  to  bow  to  cither  of  them  on  (luestious  of  practical 
experience.  I  may,  however,  point  out  to  Mr.  Cohen  that  the 
statement  which  he  quotes  from  my  article  merely  refers  to  the 
means  of  attaining  the  distortionless  condition,  a^id  I  have  no- 
where, claimed  that  this  condition  is  the  only  one  of  import- 
ance. On  the  contrary,  in  the  very  sentence  above  the  one  he 
quotes,  I  said  "  The  increase  of  inductance  where  possible  is, 
of  course,  the  better  solution  "  (rather  than  decrease  of  iustda- 
tion)  "as  when  the  circuit  is  distortionless  ^;  =  v''KG=  v/R/S2, 
showing  that  the  higher  the  insulation  the  better."  How,  in 
the  face  of  this,  I  am  represented  as  advocating  low  insulation, 
and  as  disregarding  the  "  volume  attenuation,"  I  am  at  a  lojs 
to  nndeistand. 

Now,  .as  to  the  formula  quoted  by  Mr.  Cohen,  this  is  readily 
derived  from  my  equation  by  assuming  UIJ-XG  to  be  small, 
instead  of  zero,    and    taking    the  approximate   square    root, 

which  gives  ^'•  =  ^^'■^t(KG  +  XB)= 

and  if  we  then  assume  that  lUi  is  small  in  comparison  with  .KB, 


we  obtain 
which,  on  cancel 


g  the  frec|uency,  gives  the  formula 
li     IKf.  ^  SL\ 
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as  quoted.  I  have  given  this  proof,  as,  in  the  case  of  any 
approximation  formula,  it  is  of  importance  to  know  what 
assumptions  have  been  made,  as  we  must  obviously  be  bound 
by  those  assumptions  in  its  use.  This  formula,  in  the  first 
place,  therefore,  does  not  indicate  a  distortionless  condition  in 
itself,  butordy  permits  an  approximate  value  of  the  attenuation 
constant  to  be  obtained  when  the  distortionless  condition  is 
nearly  satisGed.  We  have,  therefore,  no  right  t)  vary  the 
quantities  arbitrarily  and  to  increase  S  to  infinity  in  a  formula 
which  expressly  assumes  it  small.  I  fancy,  however,  that  Mr. 
Cohen  really  meant  to  increase  the  insulation,  instead  of  the 
leakance  to  infinit}',  as  his  statement  would  otherwise  be  con- 
tradicted by  his  own  formula. 

I  am  quite  disposed  to  agree  with  Mr.  Cohen  as  to  a  consider- 
able amount  of  departure  being  permissible,  or  even  desirable, 
from  the  strict  distortionless  condition.  The  curves.  Figs.  21-23 
of  my  Paper,  indicate  more  clearly  than  any  formula  the  varia- 
tion of  attenuation  with  the  conditions,  and  they  show  that 
at  high  insulations  the  inductance  may  be  varied  anywhere 
between  a  fifth  and  five  times  its  theoretical  value,  without 
serious  effect  on  either  the  attenuation  or  its  variation  with 
freijuency.  Jlr.  Cohen,  however,  does  not  say  how  the  dis- 
tortionless condition  was  secured  in  his  oscillograph  experi- 
ments, so  that  it  does  not  follow  that  the  best  result  was 
obtained.  It  is  interesting  to  hear  from  him  that  in  practice 
a  loading  of  O'-t  henry  per  mile  can  be  attained  without  appre- 
ciable increase  of  resistance,  as  this  is  sufficient  to  give  the  dis- 
tortionless condition  with  the  standard  cable  with  an  insulation 
of  01  9.  per  mile. 

Finall)',  I  think  Herr  Gati  has  done  us  good  service  b}' 
calling  attention  to  the  influence  of  dielectric  losses.  In  strict- 
ness the  quantities  E,  X,  G  and  B  should  be  the  '■  equivalent" 
resistance  (including  core  losses  in  inductance  coils),  reactance, 
conductance  and  susceptance,  as  measured  with  alternate  cur- 
rents of  the  working  frequenc}'.  These  ought  to  be  determined 
in  exactly  the  same  waj'  as  the  no  load  and  short-circuit  tests 
on  a  transformer  are  made,  but  on  a  short  length  of  cable  ; 
and  it  is  interesting  to  see  that  instruments  are  being  devised 
■which  will  render  this  possible.  In  any  case  Herr  Gati  has 
shown  us  that  it  is  useless  to  strive  after  an  extremely  high 
insulation,  if  dielectiic  losses  are  responsible  for  reducing  its 
effective  value  to  100,000  or  even  10,000  ohms  per  mile. — I 
am,  Sec, 

Nortliarapton  Institute,  April  14.  C.  V.  Diivsdale. 

THE  KEPEESENTATION  OF  ALTERNATE-CURRENT 
PH  ENOMEN  A. 

TO  THE  EDITOR  OF  THE  ELECTUICIAN. 

Sn; :  In  cunnection  with  the  use  of  the  imaginary  exponen- 
tial to  rej)resent  periodic  magnitudes,  the  following,  from 
Stokes'  celebrated  Fapar  on  "Pendulums"  (1830),  may  be  of 
interest : — 

"  Wc  must  now  .  .  .  introduce  the  condition  that  the 
function  ^i-  sha'l  be  composed,  so  far  as  the  time  is  concerned, 
of  the  ciicular  functions  s,\niit  and  cos/ir-that  is,  that  it  siiali 
1)6  of  the  form  Psin/iZ-ftJ  cos«/,  where  1'  and  (,>  are  functions 
of  r  and  0  only.  An  artifice,  howmer,  which  has  been  exten- 
sively employed  by  M.  Caui-hy,  will  here  be  found  of  great 
use.  Instead  of  introducing  the  circular  functions  siniit  and 
cosJi/,  wc  may  cmjiloy  the  exponentials  /•n'>-'|"'  and  c"\'i-')"'. 
Since  our  equations  are  linear,  and  since  e.ach  of  these  exponen- 
tial functions  rejiroduccs  itself  at  each  differentiation,  it  follows 
that  if  all  the  terras  iti  any  oneof  ourcquations  beaiianged  in  two 
groups,  containing  as  a  factor  '■*'*-  ""'  in  one  case  and  c  ^  t-'i"' 
in  the  other,  the  two  groups  will  lie  i|uili!  independent  and  the 
equation.9  will  be  satislied  liy  cither  gioup  separately.  Hence 
it  will  lie  sullicient  to  introduce  one  of  tlu^  exponential 
functions." 

As  rcgard-s  the  application  to  electrieii}',  I  may  in.itanco  the 
general  theorems  given  in  "  Tiieory  of  Sound  '  (1H77),  with  e.\ 
amploH  from  electrical  vibrations',  and  a  "Note  on  iho  Tho'iry 
of  the  Induction  IJilanco"  'B.A.  Itifni,  1«80).  Possibly  earlier 
examjilcH  might  bo  found.  In  any  caso,  it  would  bo  merely 
the  application  of  an  alieady  well  known  method. — I  am,  &c., 

R.VVLEIOH. 


ELECTROLYTIC  CORROSION  * 

BV  I'KOr.  W.  W.  HALD.\NE  UKl.. 

Siimmidi/.—The  author  has  collected  evidence  rel.-Uing  to  the  cause 
of  coi-rosion,  and  lias  made  a  number  of  experiments  on  tlie  suljject. 
He  deals  minutely  with  the  various  conditions  which  may  produce 
corrosion,  and  with  suggestions  for  its  prevention. 


Taking  the  convenient  hypothesis  that  all  corrosion  is  essentially 
electrolytic,  the  subject  may  be  conveniently  divided  up  as  follows  : 
(1)  Corrosion  produced  by  an  external  E.M.F.  or  ordinary  electr'- 
lysis  ;  (2)  corrosion  resulting  from  the  contact  of  different  metals  ; 
(3)  ordinary  or  self-corrosion ;  (4)  corrosion  produced  by  alter- 
nating currents  ;  (5)  corrosion  produced  by  the  combinations  of  the 
above  cases. 

Anodic  Corrosion. — When  an  electric  current  is  passed  through 
an  electrolyte,  such  as  a  solution  of  sodium  chloride,  with  an  anode 
like  copper,  the  electrochemical  effect  of  the  negative  ions  will  be  to 
dissolve  a  mass  of  the  anode.  A  high  anode  efficiency  is  important 
in  the  electrolytic  refining  and  the  electroplating  industries.  Each 
case  will  vary  accordmg  to  the  nature  of  the  anodes,  the  electrolyte 
used  and  its  temperature,  and  especially  depends  upon  the  current- 
density  employed.  Thus  nickel,  with  a  current-density  of  O'O.')  ampere 
per  square  decimetre  may  dissolve  quantitively  in  sulphuric  acid  or 
become  passive  in  sodium  nitrate  and  remiin  unattasked.  Again, 
it  has  been  shown  that  electrolytic  nickel  anodes  may  only  give 
an  anode  efficiency  of  12'7  per  cent.,  whilst  cast  nickel  anodes 
roughened  with  acids  may  have  an  anode  efficiency  as  high  as 
91'3  per  cent.  Nickel  anodes  are  peculiar  in  becoming  pitted  at  a 
number  of  points,  holes  being  soon  formed  in  places,  but  in  other 
parts  the  original  thickness  of  the  plates  remains  intact. 

liefereneeis  then  made  to  experiments  made  by  using  the  method 
of  balanced  electrodes  as  described  by  the  author. t 

Under  certain  conditions  a  corrodible  metal  behaves,  when  it  is 
made  the  anode,  as  if  it  were  a  noble  metal.  For  this  passive  con- 
dition the  most  obvious  explanation  is  that  a  film  of  insoluble  oxide 
is  formed,  which  prevents  further  attack,  and  no  doubt  in  some 
cases  this  is  the  fact.  Practically  the  effect  is  of  great  importance 
in  the  prevention  of  metals  from  corrosijn  by  stray  currents.  The 
results  of  a  few  experiments  on  passivity  are  then  given. 

Anodic  corrosion  furnishes  convenient  methods  for  the  prepara- 
tion of  plating  solutions  and  insoluble  oxides  and  compound-!.  The 
anodic  stripping  of  tinned  iron  is  now  an  established  industry  J 
Electrolysis  may  be  employed  for  the  drillin:?  of  holes  in  bird  steel 
plates  Efforts  are  being  made  for  the  application  of  anodic  etch- 
ing in  the  printing,  photographic  processes. 

AppHc'itionsof  the  Kii'hoik  Kfl'icts.  When  solutions  of  alkalies 
and  their  salts  are  used  as  electrolytes  with  iron  kathodes,  th ) 
effect  of  the  liberated  hydrogen  will  be  to  reduce  any  oxida  films 
and  leave  the  surface  clean  ;  beyond  this  there  will  be  no  further 
attack,  for  the  alkaline  solutions  have  no  power  of  rusting  iron. 
These  facts  may  be  utilised  for  the  cleaning  of  iron  and  steel  articles 
and  for  the  prevention  of  corrosion.  Electrolytic  cleaning  is  coming 
into  favour  and  is  now  often  used  instead  of  acid  pickles.  We  have 
found  that  the  following  process  gives  very  successful  results :  A 
10  per  cent,  solution  of  caustic  soda  is  placed  in  a  lirge  iron  vessel, 
and  a  sheet  of  good  soft  iron  is  bent  in  a  circular  shape  so  as  to  fit 
closely  to  the  sides  of  the  vessel.  This  is  used  as  the  anode.  The 
solution  is  hea'ed  to  boiling,  and  the  iron  to  be  cleaned  is  attached 
to  the  negative  pole  and  immersed  in  the  solution.  Thus  in  one 
test  a  sheet  of  iron  of  40sii.in.  total  surface  ithat  was  covered  with 
rust  and  grease)  was  used  and  a  current  of  2  amperes  was  passed 
for  .'i  minutes.  On  removing  the  plate  it  w.is  found  that  most  of 
the  rust  could  be  removed  by  simple  washing,  and  the  application 
of  a  brush  brought  the  surface  at  once  bright. 

The  kathodic  protection  of  metals  is  the  mclliod  most  frequently 
recommended  to  protect  underground  ironwork  against  stray  cur- 
rents. It  may  be  also  used  in  chemical  works  and  in  manufacturing 
processes  where  mota'  is  brought  in  contact  with  corrosive  liquids. 
H.  S.  Anderson  and  J.  W.  Bennio  protect  the  luetallic  screens  used 
in  mining  plant  against  the  action  of  acids  and  salts  by  nuking 
them  kathodes  against  a  carbon  or  other  Buitahic  anode.  'I'hcy  are 
then  able  to  use  slcol  wire  or  punched  steel  screens,  which  are  much 
leas  expensive  than  those  made  of  iirass  or  copper.  To  prevent  the 
surface  condenser  tubes  from  rcu-rosion  at  the  l.ong  Island  power 
station  of  the  rennsylvania  Itailroad  Co.  a  .small  booster  is  used, 
the  negative  polo  of  which  is  connected  to  seven  points  in  each  con- 
denser.^ J.  II.  Sclioonberger  and  (}.  W.  Krazier  have  ilosign  d  a 
method  for  protecting  the  metal  shualhing  of  ships  by  making  it  a 
kathode. 

.Simple  (Itilviini'  Cnujilcs      When  two  uiotids  are  in  contact  and 

'  .■\b.'<tnint  of  n  I'a  per  read  lief-ire  llio  Mutuhester  Local  Section  of 
llie  ludtitiilion  of  Klrclricnl  Kiigiiicerd. 
+  7'.-.'H...  FaviidiivSocietv,  I.,  237.  1905. 
t  Kcrsluiw,  Tlte'h'UrlrU'iiii,,  638.  I'eb.  8,  1907. 
S  The  L'Icdriaan,  172,  M«v  18,  1906, 
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ore  completely  immersed  in  an  electrolyte  the  arrangement  con-  I 
stitutes  ft  short-circuited  primary  cell,  which  is  ideal  in  simplicity 
from  a  constructional  point  of  view,  but  electrically  it  i.s  of  great 
complexity.  Take  two  equal  cylinders  of  lead  and  zinc,  and  place 
them  vertically  in  a  solution  of  dilute  sulpliuiir  acid  with  their 
curved  surfaces  in  contact  and  their  axes  parallel.  The  zinc  will 
commence  to  dissolve  and  the  corrosion  will  be  particularly  rapid 
along  the  boundaries  between  the  two  metals,  (ienerally,  let  !■'.  be 
the  effective  voltage  and  li  the  resistance  between  the  cylinders 
measured  between  the  curved  surfaces  and  the  electrolyte.  The 
value  of  K  will  depend  on  the  conductivity  /•'  of  the  electrolyte  and 
the  arrangement  of  the  stream  lines.  Denoting  a  <iuantity  depend- 
ing on  the  size  of  the  cylinders  and  on  that  of  the  containing  vessel, 
the  conductance  capacity  or  K,  we  have  for  the  current  C  flowing 
C  =  AKF.  ^)U^  by  Farad:iy's  law  M  =  C/'.'  where  M  =  grammesof 
zinc  dissolved  in  time  /,  and  .•  =  the  electrochemical  equivalent  of 
the  zino.  Hence  the  velocity  U  of  the  solution  of  the  zinc  will  be 
U^M/  C.  AK.E.  This  formula,  then,  enables  the  reaction 
velocity  to  lie  determined,  for  1;  and  .  are  physical  constants,  E  can 
be  obtained  experimentally,  and  the  value  of  K  can  be  calculated. 
The  task  of  finding  K  has  been  kmdly  undertaken  by  Mr.  S.  Butter- 
worth.     His  results  are  given  in  an  appendix  to  the  Paper. 

The  effective  voltage  E  depends  on  the  nature  of  the  metals,  the 
concentration  and  the  nature  of  the  electrolyte  and  its  temperature, 
and  on  the  action  of  the  hydrogen  at  the  kathode.  The  potential 
of  the  hydrogen  at  the  kathode  surface  is  known  as  the  nrbcrspun- 
nuny,  over-voltage,  and  super  tension.  It  depends,  among  other 
circumstance.-!,  on  the  nature  of  the  metal  ami  the  physical  state  of 
its  surface.  <  tver- voltage  plays  an  important  rule  in  the  solution 
of  metals.  Thus  the  reason  that  amalgamated  zinc  does  not  dis- 
solve easily  in  acid  is  because  the  over-voltage  of  the  mercury 
renders  the  etlective  voltage  practically  zero  For  metals  which 
occlude  hydrogen  the  over-voltage  is  small,  hence  platinum  is  a 
very  effective  member  of  a  galvanic  couple. 

Measurements  of  the  over- voltage  that  have  hitherto  been  made 
do  not  apply  to  the  conditions  of  galvanic  couples.  The  anode  and 
kathode  compartments  have  been,  as  a  rule,  kept  separate,  and  so 
iiuprtant  secondary  reactions  ha^e  been  avoided.  To  get  some 
idea  of  the  value  of  the  working  pressure  the  following  experiment 
has  b;en  made:  .\.  plate  of  iron  2in.  by  6  in.  was  fixed  at  a  distance 
of  about  1  in.  from  the  plate  of  zinc  of  the  same  tize  so  as  to  consti- 
tute a  voltaic  cell  in  a  normal  solution  of  sodium  chloride.  The  poles 
were  connected  with  various  resistances  and  the  P  D.  was  observed 
from  tiuie  to  time  by  the  condenser  method.  The  internal  resis- 
tance was  also  repeatedly  measured  by  a  Kohlrausch  bridge.  From 
the  observations  the  internal  pressure  of  the  cell  was  calculated. 
An  approximate  value  for  the  short-circuited  cell  was  found  by 
plotting  the  E.M.F.  values  against  the  external  resistance  and  con- 
tinuing the  lino  backward  to  find  the  value  tor  K  =  0.  The  use  of 
methods  in  which  a  rotating  seeohmmeter  commutator  has  baen 
applied  to  obtain  the  op^u  circuit  voltage,  and  separate  measure- 
ment of  the  potentials  of  the  electrodt s  confirm  the  cinclusion  that 
the  E  M.F.  of  a  galvanic  couple  is  small.  Nevertheless,  since  the 
electrical  resistance  of  the  galvanic  couple  may  be  also  small,  currents 
of  sufficient  magnitude  will  be  produced  and  soon  bring  about  the 
crrrosion  of  ihe  positive  member.  Taking  E  =  0-006,  U  worked  out 
at  4-(i0  X  10  '  grammes  per  hour  for  the  zinc  and  lead  cylinders. 
This  has  not  been  able  to  be  confirmed. 

Experiments  showed  that  a  galvanic  couple  is  more  effective 
when  the  electrolyte  is  in  movement. 

Many  experiments  have  been  made  to  test  the  actual  relative  rate 
ofcorrosioa  in  the  case  of  galvanic  couples,  and  pirticulars  of  some 
are  given  in  the  Paper. 

Efi'-tfif  OiiJc  C'oiliiir/s. — Iron  and  steel  are  electro-positive  to  the 
oxides  of  iron.  Thus  bright  steel  tested  against  the  same  kind  of 
steel  rusted  in  the  Manchester  atmosphere  during  '21  hours  gave 
0'104  volt.  1  ho  thin  coating  of  magnetic  oxide  formed  bj  heating, 
or  by  special  processes,  is  a  good  protector  against  rust  as  long  as 
the  oxide  film  remains  unbroken,  but  if  it  bo  partly  remjved  (and 
in  some  cases  it  is  very  brittle)  there  will  be  a  certainty  of  local 
corrosion.  Mill-scale  or  black  oxide  is  likely  to  produce  bad  cases 
of  pitting.  Tlie  importance  of  removing  scale  from  new  ironwori 
before  the  preliminary  painting  is  obvious.  II.  Ij.  Ilollis  gives  iron 
a  non  corrosive  film  by  lirst  using  it  as  a  cathode  in  caustic  alkali 
solution,  and  when  sulKciently  clean  as  an  anode.  The  oxidising 
action  which  then  takes  pUce  forms  a  protective  coating.  Tlie  iron 
is  now  dried  and  immersed  for  a  short  time  in  a  bath  of  palm  oil 
heated  to  about  12.5°C.  It  is  then  removed  and  rubbed  with  bran 
to  absorb  the  oil. 

Cuncintraiion  Cells. — If  a  metal  be  immersed  in  a  liciuidso  thit 
its  lower  end  is  In  a  solution  of  greater  concentration  than  thatsur- 
lounding  the  upper  end  a  P. D.  results,  sufficient  to  cause  corrosion. 
Such  effects  are  found  in  the  case  of  iron  structures  submerged  in 
tidal  rivers.* 

Effect  nf  Stress.  ~T.  Andrews  has  investigated  the  effect  of  stress 
•  The  EUctrician,  533,  March  6,  1891^ 


in  causing  a  P.D.  in  the  case  of  steels  and  found  the  strained 
material  electro-positive,  .lackson  has  shown  that  the  corrodibility 
is  increased  practically  according  to  the  amount  of  the  strain.  This 
effect  is  thought  to  explain  cases  of  grooving  of  bridge  members. 
The  most  seriously  strained  parts  are  eaten  by  galvanic  action.  The 
effect  of  stress  on  P.D.  has  been  recently  studied  by  Ilambuechen 
and  otbers. 

Corrii.iiou  hi/  Gahnnic  dotipks.-  Many  examples  of  the  disastrous 
effects  of  disregarding  the  principle  that  the  m  re  positive  metal  is 
attacked  are  brought  under  notice  from  time  to  time.  Mention  is 
made  of  copper-bottomed  ships  lying  in  hai-bour  causing  damage  to 
steel  vessels,  and  of  the  investigation  into  the  cause  of  the  failure 
of  the  Tay  Bridge,  when  cist  and  wrought  iron  were  connected  by 
rivets,  the  rivets  and  wrought  iron  work  were  corroded  by  local 
galvanic  currents.  An  examination  of  ihe  literature  relating  to  tho 
corrosion  of  boilers  reveals  many  examples  of  the  injurious  effect  of 
haling  metals  in  contact  between  which  there  is  a  P.D. 

lieferenco  is  thou  made  by  the  author  to  the  use  of  couples  for 
preventing  corrosion  and  to  multiple  galvanic  couples. 

Self  or  Chemical  Corrosion. — That  local  currents  are  the  deter- 
mining factor  in  the  solution  of  metals  is  confirmed  by  the  work 
of  T.  Ericson  Aurrn  and  W.  Palmaer,  yet  a  different  way  of  view- 
ing the  matter  has  been  developed  in  recent  physical  chemistry  re- 
searches, the  velocity  reactions  in  heterogeneous  systems  being 
deduced  from  a  number  of  pliysical  conditions.  Leaving  future 
investigations  to  furnish  a  more  complete  explanation,  the  simple 
electrolytic  hypothesis  seems  in  accord  with  the  chief  facts  of  cor- 
rosion. Hence  to  corrode  a  metal  we  retjuire  a  P.D.  between  its 
parts  and  a  suitable  electrolyte.  The  P  D.  may  be  produced  either 
by  a  physical  or  chemical  difference  in  the  constituent  parts.  .\ 
variation  in  the  crystalline  nature  of  the  particles  may,  for  example, 
be  a  sufficient  cause  of  P.l>.,  or  parts  may  be  amorphous  and  other 
parts  crystalline. 

Tlie  Corro-iiiin  of  AssociiiU'il  Metiils. — If  an  electrode  consist  of  a 
mechanical  mixture  of  metals,  the  potential  of  the  electrode  will  be 
determined  by  the  most  positive  constituent.  For  instance,  a  mix- 
ture of  copper  and  zinc  will  give  the  pressure  of  the  zinc,  and  this 
holds  good  as  long  as  0'2  per  cent,  of  the  zinc  is  present.  If  the 
metals  form  a  solid  solution  then  the  alloy  is  found  to  be  less  posi- 
tive than  the  most  positive  of  the  constituents,  and  may  even  be  less 
corrodible  than  either  of  them.  When  the  alloy  itself  corrodes  the 
more  positive  metal  is  likely  to  be  attacked  6rst.  Again  the  metals 
may  form  a  chemical  compound  with  each  other,  and  when  cor- 
roded the  constituents  may  pass  into  solution  together.  These 
general  principles  explain  the  decay  of  alloys.  Examples  are  given 
in  the  Paper. 

Thr  Corrosion  of  Iron  and  Steel. — For  the  rusting  of  iron  three 
things  are  essential  :  oxygen,  water,  and  carbon  dioxide.  All  three 
are  essential.  The  ferrous  carbonate  produced  is  oxidised  by  the 
oxygen  to  form  ferric  hydrate  with  the  liberation  of  carbon  dioxide, 
which  latter  is  retained  in  solution  and  attacks  a  fresli  portion  of  the 
iron.  The  action  is  thus  cyclic.  Some  believe  that  hydroxyl  is  the 
effective  agent.  It  is  known  that  iron  will  not  rust  in  an  alkalino 
solution,  and  much  of  tho  earlier  work  has  been  thrown  in  doubt 
by  the  use  of  glass  vessels  which  may  have  given  up  sufficient  alkali 
to  inhibit  rusting.  There,  however,  can  be  little  doubt  that  the 
carbon  dioxide  of  the  air  is  an  important  factor  in  causing  rust.  Its 
solution  ill  water  will  provide  the  necessary  electrolyte  to  give  a 
current  with  the  aidof  the  anodic  and  kathodic  particles  in  the  iron. 
The  presence  of  the  positive  and  negative  areas  may  be  revealed  by 
the  use  of  a  solution  containing  a  mixture  of  phenolpthalien  and 
potassium  ferricyanide. 

In  revealing  the  polarity  differences  the  microscope  is  useful.  I 
find  that  when  a  highly  polished  piece  of  steel  is  etched  under  tho 
microscope,  by  th  •  use  of  acid,  hydrogen  can  be  seen  escaping  in  the 
form  of  small  bubbles  from  the  electro  negative  areas. 

The  corrosion  of  iron  by  atmospheric  influences  presents  an  im- 
portant difference  to  the  case  of  the  action  of  acids,  for  the  product 
of  corrosion  being  soluble  the  salt  diffuses  away  when  the  metal  is 
at  rest,  or  is  removed  as  fast  as  it  is  formed  when  the  metal  is 
washed  by  a  moving  solnlion,  whereas  the  rust  remains  on  tin 
metal  and  creates  with  the  iron  a  galvanic  couple.  When  once  a 
speck  of  rust  is  formed  at  a  centre  of  infection  the  corruption  con- 
tinues with  increasing  rapidity,  and  is  aided  by  the  increasing  bult 
of  the  rust,  which  will  help  to  retain  the  electrolyte. 

For  reasons  of  an  electro-chemical  kind  that  are  now  fairly  well 
understood  solutions  of  soda  and  potash  and  the  carbonates  of  these 
metals,  and  in  a  less  degree  solutions  of  lime,  protect  iron  and  steel 
against  corrosion.  To  this  may  be  added  chromic  acid  and  a  number 
of  other  compounds  This  fact  deserves  to  be  better  known.  Steel 
may  be  preserved  from  rusting  for  any  length  of  time  when  placed 
in  a  solution  of  soda  The  presence  of  sulphur  dioxide  from  the 
burning  of  coal  and  coal-gas  may  altogether  chmge  the  nature  of 
the  decay  of  iron.  The  sulphur  dioxide  is  readily  oxidised  in  the 
presence  of  moisture  to  sulphuric  acid,  which  will  dissolve  iron  to 
form  ferrous  sulphate.     This  latter  will  then  be  oxidised  to  a  basic 
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enic  eiilphate,  which  is  an  insoluble  brown  substance.  Reference 
is  made  to  some  of  the  recent  work  which  supports  the  galvanic 
theory  of  corrosion.  The  seventh  report  of  the  Alloys  Research 
Committee  dealing  with  steels  containing  nickel  and  manganese 
confirms  the  views  of  the  importance  of  structure  in  determining 
corrosion.  It  was  found  that  alloys  containing  pearlito  were  the 
most  readily  attacked,  with  polyhedral  the  least  attacked,  whilst 
those  with  uiartensite  were  intermediate  in  their  corrodibility.  This 
is  explained  by  the  P.D.s  set  up  in  the  complex  structure  of  the 
pearlite,  whereas  the  polyhedral  materials  are  more  homogeneous 
and  less  liable  to  attack.  It  was  also  found  that  as  the  percentage 
of  nickel  was  increased  the  alloy  was  less  corrodible.  According  to 
Dumas  nickel  steels  present  the  most  perfect  examples  of  solid  solu- 
tions, no  segregation  having  been  detected  by  the  microscope. 

Generally,  it  may  be  said  that  the  main  constituents  of  steel  can 
be  classilied  into  electro-positive  and  electro-negative  groups,  and 
the  distinction  can  be  revealed  by  the  use  of  etchmg  reagents.  With 
reference  to  wrought  iron,  all  experiments  confirm  that  the  finer  its 
quality  and  the  more  perfectly  uniform  its  texture  the  slower  and 
the  more  regular  is  its  corrosion. 

The  Corrosion  of  Lead. — Lead  is  a  very  durable  metal,  as  far  as 
atmospheric  corrosion  is  concerned,  but  its  liability  to  corrode  by 
the  action  of  the  salts  in  soil,  plaster,  ashes  and  refuse,  &e.,  presents 
problems  to  the  electrical  engineer  which  cannot  be  lightly  regarded. 
It  is  chieily  with  the  smaller  sizes  of  lead  covered  cables  that  the 
trouble  is  noticeable.  The  whole  subject  has  already  been  brought 
under  the  notice  of  the  Institution  by  Atkinson  and  Beaver.  Lead 
being  electropositive  to  copper  and  Irass  the  contact  of  the  two 
must  be  avoided.  The  same  applies  when  the  copper  is  tinned. 
The  use  of  solder  always  introduces  risks  if  a  suitable  electrolyte  is 
present,  hence  the  wisdom  of  the  electrical  instrument  maker  in 
forbidding  the  use  of  soldering  fluids  which  contain  metallic  salts. 
On  the  other  hand,  lead  is  electronegative  to  iron,  and  should  not 
be  used  for  fixing  iron  in  stonework.  These  facts  are  well  known, 
but  they  are  disregarded  only  too  frequently. 

y7;<  Corronlon  of  Aluminium. — The  immunity  that  aluminium 
has  from  corrosive  attack  by  the  atmosphere  is  largely  due  to  the 
remaikable  filui  of  oxide  that  is  present  on  its  surface  and  gives  it 
some  of  the  properties  of  a  noble  metal.  The  film  when  intact 
makes  the  metal  more  electro-negative  than  itshould  be,  and  renders, 
owing  to  ihe  ease  of  its  formation,  it  diiBcult  to  rightly  place  the 
melal  in  the  electromotive  series.  A  more  durable  film  can  be 
formed  ekctvolytically  by  making  the  metal  an  anode  ia  phosphate 
solutions.  Aluminium  protected  in  this  way  is  better  able  to  stand 
the  action  of  hydrochloric  acid,  in  spite  of  the  protective  film,  alu- 
minium remains  electro-positive  to  iron  and  copper,  hence  its  con- 
tact with  these  metals  must  be  avoided.'  Since  it  is  difficult  to 
solder  aluminium,  if  a  mechanical  joint  is  made  it  is  necessary  that 
it  should  be  also  of  aluminium,  otherwise  a  detrimental  electrolytic 
action  may  be  expected. 

When  aluminium  is  in  industrial  use  its  decay  may  be  slow  or 
rapid,  according  to  the  purity  of  the  metal.  This  has,  unfortunately, 
been  disregarded  in  a  number  of  tests,  and  has  led  to  the  unjust 
condemnation  of  the  metal.  I  have  not  been  able  to  get  much  real 
information  on  the  durability  of  bare  aluminium  transmission  lines. 
J.  B.  C.  Kershaw  found  that  the  samples  tested  by  him  were  not 
suitable  for  overhead  work  near  the  coast.  When  light  aluminium 
alloys  arc  used  the  presence  of  copper  (say  2  per  cent.)  is  injurious 
to  the  life  of  the  wire. 

Aluminium  paint  is  coming  largely  into  use.  As  it  will  stand  a 
high  temperature  it  is  useful  for  radiators,  &c.  The  main  matter 
of  importance  is  that  the  iron  should  be  well  cleaned  befi  ro  the 
paint  is  applied.  The  oxide  film  being  of  an  insulating  character, 
aluminium  wire  without  any  other  covering  may  be  used  for  wind- 
ing coila.]  'I'lie  film  action  gives  us  the  rectifier,  tlie  condenser, 
the  ccntroller  and  the  lightning  protector.  In  the  use  of  aluminium 
for  the  building  of  boats  it  is  essential  that  only  metal  which  has 
become  homogeneous  by  means  of  a  seriet  of  re-meltings  should  be 
used.  It  is  Btill  more  important  to  avoid  the  contact  of  other 
metals.  'J'he  eighth  report  of  the  Alloys  liesoarch  Committee  of 
the  Institution  of  Mechanical  lOrigineers  shows  that  rich  copper 
uhmiiniuiii  allovH  do  not  corrode  wlion  in  coniunrlion  with  mild 
steel  in  sea  water.     This  I  have  confirmed. 

{To  he  cnnlinueil.) 


New  ReBistance  Material.  -Accoidin-^  to  the  liuinhvlinii  fur 
Kleklrntiilnnl:  iiml  Miixr/iinnt/mu,  Mr.  A.  L.  Marsh  lias  just 
{vituiituil  !i  now  inaturial,  to  ho  iiseil  in  iho  nianufnctiiro  of  rcsi.s- 
lanco  coils.  It  is  composed  of  KS  imrls  of  nickel,  .H  of  cliioininm 
and  I  of  iiluinininiM.  The  iKidition  of  aluniiniiim  doubk's  the 
rc»i.slancc  and  causes  the  alio}'  to  oxidiso  HUiKjrliciuIly.  The 
Hub.slaiice  lliuti  foiniu<l  iias  a  rcaistancu  50  thnm  thai  of  copper. 

•  W.  M.  Morrison,  '/'/if  Eliriririmi,  389,  l)occmhcr  27,  1901. 
t  VVif  Ji/r,lr!rinii.  237,  Novciiiber  30,  1900. 


TWENTY  FIYE  YEARS  OP  THE  ALLGEMEINE 
ELEKTRICITATS  GESELLSCHAFT. 


A  glance  back  over  the  history  of  25  years  is  always  interesting 
and  provides  food  for  much  philosophical  and  not  unprofitable  re- 
flection. The  changes  that  have  taken  place  in  the  welfare  of  the 
people  at  large  are  discovered  by  the  searcher,  and  the  developments 
of  those  comforts  which  so  help  our  present  civilised  life  are  in  them- 
selves an  interesting  study.  The  slow  march  of  the  world  towards 
some  sort  of  Utopia  is  indicated  when  we  examine  such  a  period, 
though  a  yearly  consideration  often  seems  to  point  to  a  stationary 
state  or  even  a  retrograde  movement.  As  regards  the  history  of 
electrical  engineering,  the  last  25  years  have  been  remarkable  for 
the  development  which  has  taken  place.  In  1H83  its  industrial 
utility  was  small,  while  in  1908  its  claims  to  a  place  in  our  civi- 
lised economy  are  fully  recognised,  and  its  employment  in  the  manu- 
factures and  for  domestic  purposes  is  rot  only  assured,  but  is 
increasing  by  leaps  and  bounds. 

Among  the  firms  founded  in  those  pioneer  times,  25  years  ago, 
was  the  one  now  so  well  known  by  the  title  of  the  Allgemeine 
ElektricitJits  Gesellschaft.  To  celebrate  its  '2.jth  birthday  a  record 
of  its  development  has  been  issued  in  the  form  of  an  album  con- 
taining views  of  the  present  works  at  Berlin,  together  with  a  history 
of  their  growth,  and  notes  on  the  plant,  apparatus  and  material 
which  they  are  turning  out  in  ever-increasing  quantities. 

The  history  of  the  firm  begins  with  the  Paris  Exhibition  of  1881. 
The  electrical  work  there  shown,  and  especially  the  incandescent 
lamp,  led  to  Edison's  German  rights  being  taken  over  by  Ilerr 
Emil  Kathenau.  After  certain  preliminaries,  a  company  was 
formed  on  April  19,  1883,  under  the  title  of  the  Deutsche  Edison 
Gesellschaft  fiir  angewandte  Elektrizitiit.  Central  station  work 
was  soon  undertalcen,  the  Berlin  electricity  works,  opened  in  1885, 
being  entirely  equipped  by  this  firm.  The  increasing  development 
of  this  branch,  combined  with  certain  troubles  regarding  glow  lamp 
patents,  led  to  an  increase  in  capital.  Larger  work  could  theu  be 
more  successfully  carried  out,  and  in  1887  the  name  of  the  company 
was  changed  to  that  by  which  it  is  at  present  known. 

The  application  of  electricity  to  traction  purposes  was  not  neg- 
lected, experiments  being  made  on  the  municipal  tramways  at 
Halle  as  far  back  as  1888.  The  firm  also  acquired  a  controlling 
interest  in  the  Deutsche  Lokal-  und  Slrassen-Bahn-Gesellschaft, 
which  led  to  many  routes  of  like  nature  being  converted  to  elec- 
tric traction.  The  water-power  of  the  Uhine  opened  out  the  pos- 
sibilities of  electricity  for  chemical  works,  and  a  subsidiary  company, 
formed  for  the  manufacture  of  aluminium,  was  established  at  Neu- 
haiisen  in  1890.  Xew  works  for  the  production  of  cables  and 
insulalirg  materials  were  also  erected  and  improvements  in  the 
manufacture  of  glow  lamps  instituted. 

The  use  of  the  three-phase  system  in  industrial  work  forms  a 
turning  point  in  electrical  history,  and  with  it  is  bound  up  the  name 
of  Dolivo-Dobrowolsky  and  the  transmission  of  power  from  l.auffen 
to  Frankfort.  The  year  1894  saw  the  opening  of  the  Ivheinfelden 
works  operated  by  this  system,  which  has  now  become  so  universal 
where  long  distances  are  traversed. 

It  is  impossible  in  the  space  at  our  disposal  to  do  more  than 
brieriy  note  the  more  important  developments  in  the  history  of  the 
.V.E.G.  The  volume  under  notice  deals  wiili  the  subject  exhaus- 
tively and  is  well  worth  a  detailed  study.  I'rom  the  earliest  days  in 
1H83  until  the  present  time  the  improvements  which  have  been 
efi'eeted  in  electrical  working  arc  rellected  in  its  history.  The  manu- 
facture of  all  material  connected  with  electrical  work  has  been 
undertaken,  and  its  scope  now  includes  electrochemical  products, 
such  as  calcium  carbide,  steam  turbines  of  the  Curtis  type,  metalhc 
filament  and  mercury  vapour  lamps,  and  many  other  articles 
which  are  daily  reciuired  by  the  electrical  engineer.  Although 
the  primary  object  of  such  a  firm  is  necessarily  its  own 
good,  it  cannot  but  exert  a  salutary  influence  on  the  progress  of  the 
electrical  industry.  The  brains  of  its  engineers,  though  in  the  first 
case  devoted  to  the  furtherance  of  their  company's  interests,  are 
also  exerted  for  the  good  of  the  entire  counnunily,  and  the  facilities 
which  such  an  undertaking  can  command  are  ultimately  beneficial 
to  engineering  in  g<'npial. 

The  second  part  of  Iho  volume  is  devoted  to  a  detailed  description 
of  the  modern  works  ol  the  company.  The  scope  of  these  works  is 
well  indicated,  for  the  first  section  deals  with  the  manufacture  of 
incandescent  and  Xernst  limps,  and  the  last  with  the  erection  of 
automobiles.  The  pages  are  illustrated  h\  excellent  heliogravures, 
and  hero  it  may  l)e  well  to  mention  thai  the  w-holo  "  get  up,"  in 
both  printing  and  general  nrrangemoni  rcllects  the  highest  credit 
on  the  printers  and  binders. 

As  mentioned  above,  glow  lamps  wore  among  the  first  nrlieles 
nmnufoclured  by  Iho  firm.  Groat  extoneions  of  Ibis  part  of  tin 
works  have  from  Inne  to  time  been  nocessary,  while  within  its  wall 
the  cxhaUBlivc  oxpenmentH  culminating  in  the  commi'rcial  form  of 
Nornst  lamp  were  conducted.  The  general  arrangement  of  those 
worliB,  and  indeed  of  nil  those  controlled  by  the  lirm,  rellcct  Iho 
Teutonic  love  of  order  and  the  endeavour  to  reduce  nil  operations 
to  n  workable  svstem. 
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In  the  '•  Apparatus  Factory  "  sucli  articles  as  arc  lamps,  measur- 
ing instrnmonts  ami  liratinp;  apparatus  arr  iiiaflp.  Starting  on  a 
small  sc:ili'  in  isss,  it  lias  ^-raclually  been  pxtcndoc],  unci  is  now  a 
good  example  of  modern  factorv  arrangement.  All  the  workrooms 
are  loftv  and  well  lighted,  while  the  comfort  of  the  stafl'and  work- 
people is  considered  throughout. 

The  next  section  deals  with  the  manutacturo  of  dynaiins  and 
motors,  for  which  the  firm  is  justly  celebrated.  Its  tale  is  told  by 
the  photographs.  Illu3trations]are  given  of  the  '•  llywheelv  "  type 
of  machine  suitable  for  coupling  to  a  reciprocating  engine,  and  of 
the  more  compact  design  adapted  to  the  steam  turbine.  In  this 
section  electric  locomotives  are  manufactured,  and  a  photograph  of 
the  erecting  shops  shows  a  variety  of  tyf  cs,  from  that  suitable  for 
main  line  work  to  that  adapted  for  underground  mining  operations. 

Witliin  the  last  few  years  the  firm  has  turned  its  attention  to  the 
building  of  turbines.  The  Curtis  patents  were  acquired  and  works 
for  this  purpose  were  opened  in  l',)04.  The  steamer  "  Kaiser  "  was 
fitted  with  this  type  of  turbine,  and  naturally  the  advantages  ob- 
tained by  their  use  in  electrical  work  have  not  been  overlooked. 

The  most  striking  feature  of  the  cable  section  is  a  photograph 
showing  the  foundry.  This  may  be  justly  called  excellent,  and  in 
the  midst  of  a  number  of  other  good  exaniiiles  of  the  photographer's 
art  it  is  easily  first.  The  history  of  the  electric  cable,  from  the  wire- 
drawing stage  to  the  finished  product,  is  shown  by  the  photogr.aphs, 
which  clearlv  indicate  the  various  operations  necessary  for  this  result. 

The  last  section  deals  with  the  manufacture  of  motor  cars,  and  is, 
in  general,  a  repetition  cf  its  forerunners  The  complete  history  of 
electrical  engineering  has  yet  to  be  written,  but  until  this  monu- 
mental task  is  completed  the  present  volume  will  be  a  not  unworthy 
substitute.  It  provides  pleasant  reading  for  those  interested  in  the 
development  of  a  great  industrial  concern. 


A  NEW  ARC  LAMP  COUPLING. 


In  the  ordinary  types  of  arc-lamp  couplings  fitted  with  strain  re- 
lease it  is  essential  that  the  user  should  hoist  the  lamp  as  far  as 
possible  and  then  lower  back  slightly  on  the  winch,  thus  bringing  a 
locking  gear  into  action  and  releasing  the  strain  from  the  suspension 
rope.  To  subsequently  lower  the  lamp  it  must  again  be  hoisted 
higher  than  when  originally  locking  same,  in  order  to  release  the 
locking  catches,  and  it  can  then  be  lowered  down.  To  ensure  safety 
and  ease  in  working  it  is  essential  that  these  upward  and  downward 
movements  of  the  lamp  should  be  definitely  limited  by  stops  in  the 
coupling,  so  that  the  locking  and  releas ;  of  the  lamp  does  not  depend 
on  the  ssill  or  trustworthiness  of  the  trimmer. 

In  arc-lamp  couplings  which  do  not  comply  with  these  require- 
ments, and  which  have  no  definite  stop,  the  lamp  trimmer  hoists 
the  lamp  to  as  far  as  he  thinks  necessary,  and  then  lowers  slightly 
to  test  whether  the  lamp  is  locked,  and  the  strain,  therefore,  on  the 
hoisting  rope  released.  Frequently  several  attempts  are  necessary 
before  he  is  able  to  securely  lock  the  lamp,  and  thus  there  is  a  great 
loss  of  time  and  the  ever-present  possibility  that,  in  hoisting  the 
lamp  too  high,  the  locking  device  has  been  set  to  the  unlocking 
position,  and  therefore  the  lamp  is  free  to  fall. 

The  I'nion  Electric  Co.  (Ltd.)  have  now  introduced  a  new  arc- 
lamp  coupling  with  strain  release,  in  which  all  the  movements 
reijuisite  to  lock  or  release  the  lamp  are  definitely  limited  by  fixed 
stops.  The  lamp  trimmer,  tlierefore,  hoists  the  lamp  until  he  feels 
that  he  is  against  a  stop,  then  lowers  the  lamp  slightly,  and  the 
lamp  is  securelv  locked,  and  the  strain  on  the  suspension  rope 
released.  To  lower  the  lamp  he  again  hoists  until  he  feels  the  stop 
and  then  lowers.  There  is  absolutely  no  trial  by  the  trimmer 
whether  the  lock  has  come  into  action  or  not,  and,  therefore,  a  great 
saving  in  time  and  also  greater  safety. 

In  the  new  coupling  the  lock  ng  action  is  controlled  by  metal 
balls  which  are  used  in  sets  of  two,  one  forming  the  top,  and  the 
other  the  bottom  stop,  and  the  mechanism  can  be  supplied  either 
simply  as  a  strain  release,  or  as  a  combined  arc-lamp  coupling  with 
strain  release,  in  which  case  the  circuit  contacts  are  made  with 
massive  pins. 

The  general  appearance  of  the  combined  coupling  and  strain  release 
is  shown  in  Fig.  1,  whilst  Fig.  2  shows  same  with  the  enclosing 
cover  removed  and  the  locking  bolt  lowered,  liy  comparing  with 
Figs.  3  and  4,  showing  the  mechanism  supplied  simply  as  a  strain 
rel^se,  an  idea  of  the  difference  in  size  of  the  two  arrangements 
can  be  obtained.  The  sectional  drawings,  Fig.  .'j,  show  the  three 
steps  of  locking,  strain  taken  oli  suspension  cord,  and  lowering  the 
lamp. 

The  rope  clamp  n  in  Fig.  ."J  supports  a  guide  tube  fitted  with  pro- 
jecting boss,  h,  and  a  sleeve,  c,  which  is  free  to  turn  on  the  guide 
lube,  and  carries  the  two  contact  pins.  On  hoisting  the  lamp,  the 
boss  6  enters  tube  '^  which  is  attached  to  the  lamp  bracket  or 
other  Bxture.  This  tube  is  fitted  with  two  longitudinal  slots  sur- 
rounded by  a  sleeve,  c,  which  is  free  to  move,  and  takes  a  bearing  on 
screw/.  In  this  sleeve  on  each  side  are  two  depressions,  i\  and  <■„ 
which  allow  entry  of  balls  <i  and  /t  from  the  longitudinal  slots  of 
tube  </.     On  hoisting  up  the  lamp  (I'os.  1),  the  boss  b  enters  tube  </ 


and  pushes  the  lower  set  of  balls,  g,  into  the  depressions  < ,,  thus 
pushing  the  balls  //  upwards,  so  that  the  bo-is  h,  having  passed  halls 
'/,  meets  balls  h.  which  thus  form  a  fixed  top  (I'os.  '2).  If  the  winch 
is  now  turned  backwards,  then  boss  h  rests  on  balls  q,  and  tho 
hoisting  rope  is  no  longer  under  strain.  Balls  //  also  fall  bic'i  into 
the  depressions  r,.  During  those  movements  the  contact  pins  for 
the  circuit  have  entered  the  corresponding  hushes  :  to  ensure  correct 
polarity,  tube  d  is  suitably  pointed  and  slotted,  and  a  guide  pin,  i, 
on  the  lower  sleeve  c  engages  therewith.  To  release  the  lamp,  the 
wicch  is  again  wound  upwards,  thus  raising  boss  //  aiid  with  it 
sleeve  c  until  this  releases  the  fixed  arm  /.■  (Pos. :?)  ;   owing  to  this 


KiG.  1.  Fk;.  2.  Fn:.  5.  Fn;.  4. 

CiiMiiiNicu  CiU'iM.iNi:  ANO  Stiiais  Rki.ease.  Stuatn  Pvi;i,k.asf. 

movement  of  sleeve  e  both  parts  of  balls  drop  into  the  lower  depres- 
sions Co-  1°  this  position  the  sleeve  is  held  by  the  friction  of  the 
circuit  "contacts,  until,  on  lowering  by  the  winch,  the  boss  h  passing 
the  two  balls,  bears  on  the  guide  sleeve  of  pin  i,  thus  bringing  the 
weight  of  the  lamp  into  action  to  withdraw  the  contact  pins  from 
the  bushes,  sleeve  e  then  falls  down  to  its  original  position. 

The  strain  release  without  arc  lamp  conpUng  is  of  praeticilly  the 
same  construction  as  the  above,  but  the  friction  necessary  to  retain 
the  ball  sleeve  in  its  top  position  is  in  this  instance  produced  b/  twj 
flat  springs  acting  on  sleeve  c. 

The  main  advantages  claimed  for  this  new  type  of  coupling  and 
strain  release  are  that  all  movemonts  which  are  in  any  way  cjn- 


Fii;  5.— Sf.ctidns  (IK  Combined  Cmri.isi:  and  Strain  Rr.i.KAsi:, 

SIlOWINi:    ITS    Gl'KRATION. 

trolled  by  the  action  of  the  winch  are  definitely  limited  by  fixed 
stops,  and  also  the  use  of  locking  balls  whose  movement  is  restricted 
to  a  definite  path  but  uncontrolled  by  any  mechanical  cjnneclions. 
The  whole  mechanism  is  without  joints  or  pins  which  might  lead  to 
sticking  and  conseciuent  failure.  If  at  any  time  it  is  necessary  to 
take  it  apart,  only  one  screw,  /,  has  to  be  withdrawn  to  release  every 
part  of  the  mechanism.  AH  parts  carrying  current  arc  insulated 
throughout  with  mica  and  porcelain,  and  the  whole  coupling  is  en- 
closed in  an  enamelled  sheet  metal  cover,  rendering  it  perfectly 
rainproof,  whilst  the  sleeve  «•  fitting  tight  against  the  cover  pre- 
vents dust  entering  into  the  coupling. 
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HIGH  TENSION  FUSES. 


The  distribution  of  electrical  enei-gy  at  higli  voltacres  is  still  largely 
dependent  on  fuses  as  circuit-protecting  devices  The  oil  circuit- 
breaker  has  not  yet  entered  seriously  into  competition  with  the  fuse 
for  sub  station  and  switch-pillar  use,  but  it  has  created  an  element 
of  safety  to  the  operator  which  in  many  fuses  has  been  deplorably 
absent.  Pligh-tension  fuses  have  mostly  laboured  under  the  dis- 
advantage of  heins  unsuitable  for  front  cable  connections  owing  to 
the  danger  of  exposed  contacts  and  cable  terminals.  With  a  view 
to    obviate     this    difliculty,  Mr.    A.    H.   Seabrook,   engineer    and 


Fig.  1. — Front-connected  ICO  a.  6,000  v.  Protected  Fuse.     (J  full  .size.) 

manager  of  the  West  Ham  electricity  department,  has  introduced  a 
special  form  of  fuse  contact,  which  may  be  employed  for  wall  or 
panel  surface  work  with  front  cable  terminals,  which  is  absolutely 
safe  from  the  normal  operating  standpoint.  The  sectional  drawing 
in  Fig.  1  shows  this  contact  in  detail,  and  it  will  be  noticed  that  the 
terminal  block,  cable  socket  and  clip  contact  are  all  recessed  in 
porcelain.       By  nothing  short   of  deliberate   tampering  with   the 


l''iXKn  TO  A  Wall. 


terminalH  could  an  attendant  roeoive  a  ghook.  The  method  of 
mounting  the  crintaclH  iind  supporting  Bcrews  in  the  porcelain  insu- 
lator JH  aUo  illuBtrated.  Fig.  '2  dcpiclB  the  complete  device  as 
mounted  on  Bupporting  base  and  bolted  to  a  wall.  This  fuBS  is 
made  by  Mesgrj.  .\.  Iteyrollo  *  Co.,  llr^bburnon-Tyno. 


MARCONI'S  WIRELESS  TELEGRAPH  CO.  (LTD.) 


Tlie  directors  of  this  company  have  now  issued  their  report  for 
I  lie  period  to  September  30.  ]9()7.  Regret  is  expressed  at  the 
delay  in  juihlisliing  the  report,  which  delay  was  due,  firstly,  to  the 
complex  and  delicate  situation  in  which  the  company  found  itself 
when  H.M.  Government  indicated  an  intention  to  ratify  tiie  con- 
clusions <if  the  Berlin  Conference,  and  when  other  Governments  were 
rnnsideriiis  how  far  they  should  go  in  assentiufl  to  the  jjrincijdp  of 
intciTOMunuiiication.  Secondly,  tlie  directors  felt  tliat  they  ought, 
if  possible.  1(1  come  before  the  shareholders  with  a  definite  auuouiice- 
nicnt  as  to  the  achievement  of  the  anticipated  transatlantic  service, 
the  establishment  of  which  had  been  repeatedly  postponed  owing 
largely  to  the  delay  in  obtaining  deli\ery  of  the  necessary  material. 
The  transatlantic  service  having  been  established  last  October,  the 
lioard  considered  it  advisable  jjractically  to  demonstrate  its  stability 
and  possibilities  by  testing  it  in  actual  ojieration.  The  results  after 
six-  months'  cnntinuous  working  arc  satisfactory  and  encouraging, 
and  juslify  (be  confidence  with  wliicli  the  directors  have  throughout 
I'l-garded  (he  feasibility  of  direct  wireless  commiinicatinn  with 
America.  Tlicso  and  many  other  developments  have  been  attained 
uith  a  capilal  i.ssue  of  about  3.S4.MM)  shares,  with  the  ]iro(its  which 
bnve  lieeii  alliicaled  In  ca|)ital  accdiuit.  and  by  financial  engageiiienls 
niiioimting  in  jill  to  i;!)4.2l):{.  l.">s.  (id.  at  Sept.  :!Olh  last. 

■J'be  credit  side  of  the  lialance  sheet  shows  share  interests  in  (bo 
subsidiary  enterprises  of  the  nomiiial  value  of  £2,39-f,I0(i.  lOs.. 
which  are,  together  with  the  patents,  set  out  in  the  balance  sheet  at 
only  £242.tl(i(i.  f(s.  lOd.  It  is  not  possible  at  present  to  make  a 
jirecise  valuation  of  tliese  assets,  but  the  company's  holdings  repre- 
sent- more  than  50  per  cent,  of  the  whole  issued  capital  of  those 
companies.  These  items  include  practically  the  whole  of  the  £200,000 
share  cajjital  of  the  Slarconi  International  Marine  Communication 
Co.,  rejjresenting  the  Marconi  wireless  exchange  of  messages  at  sea. 
By  the  comjiletion  of  the  arrangements  now  being  made  by  the  board 
dealing  with  the  transatlantic  service,  there  should  be  an  early  acces- 
sion of  income  to  several  of  these  subsidiary  comiianies  with  resultant 
j^rofits,  in  which  Marconi's  \\'ircless  Co.  will  largely  share,  '\\nien 
the  patents  were  originally  acquired,  in  1897,  communications  could 
only  be  sent  a  distance  of  two  miles,  but  as  the  result  of  the  work 
on  develoiiment  since  that  date  [a  jieriod  of  ten  years],  communi- 
cations are  now  able  to  be  sent  2, .500  miles.  In  all,  the  company 
owns  over  5.50  patents.  The  more  recent  patents  are  (the  report 
continues)  of  great  value,  inasmuch  as  they  cover  for  many  years 
important  improvements  relating  to  new  transmitters  and  receivers, 
which  secure  increased  speed  and  improv'ed  syntonisation.  On  the 
])atents  are  ba.sed  the  licences  which  are  held  by  H.M.  Government 
Lloyd's  and  the  associated  wireless  coiiijianies.  The  British 
Admiralty  are  paying  £5,000  per  annum,  for  a  term  of  years,  for  the 
right  of  usinc  the  comjiany's  system. 

Transallantk  Comnmnivation. — The  long  distance  station  at 
Clifdeii.  in  Coimemara.  communicating  with  the  long  distance  station 
at  Glace  Bay  in  Xova  Scotia,  was  in  Octoticr  1907.  so  far  completed  as 
to  admit  of  its  being  opened  for  a  limited  press  service,  and  in  Feb., 
1908.  the  stations  were  opened  to  the  inibUc  for  the  transmission  of 
inessages  between  London  and  Montreal  at  an  inclusive  rate  of  7Jd. 
per  word.  A  considerable  amount  of  business  has  already  been 
transacted  by  means  of  these  stations,  and  this  business  is  daily 
increasing.  One  newspaper  in  New  York  stated  that  it  had  during 
five  months  received  despatches,  totalling  6S.404  words,  "  promptly 
and  cfHciently  transmitted  by  the  Marconi  system."  These  stations 
will  be  able  to  cope  with  a  much  larger  volume  of  messages  when 
the  necessary  enlargement  and  duplication  of  machinery  have  been 
carried  out.  It  is  intcniled  to  brim;  u|i  lo  the  same  level  of  efficiency 
as  the  Irish  Canadian  stations  ibe  two  long  distance  stations  at 
Poldhii  ill  Kngland  and  Cape  Cod  in  the  I'nited  States,  and  when  this 
has  been  accomiilishcd  there  will  be  two  |iairs  of  Marconi  high  power 
stations  engaged  in  the  transatlantic  service. 

The  .shareholders  are  referred  to  the  recent  stutciiients  of  Mr. 
Marconi  at  the  Uoyal  Institution,  and  at  the  Liverpool  Chamber  of 
Commerce,*  for  a  full  accouiil  of  the  successive  stages  iiassed  before 
the  stations  were  opened  for  a  conmiercial  service.  Willi  the  dupli- 
cation of  the  power  plant,  and  (he  eslablishniciit  of  land  line  con- 
neclions  similar  to  (hose  cnjoyi'd  by  the  cable  conipaiiics.  the  coin- 
|iaiiy  will  (i(  is  staled)  lie  abli'  lo  provide  for  Ibe  public  a  speedy  and 
Ihoidiigbly  eflicieiit  direct  wireless  service  with  j\nieriea.  The 
company  has  an  agreenieiil  with  the  British  I'ost  Oflice,  whereby 
the  latter  engages  to  grant  the  same  facilities  for  the  eoUeclioii  and 
delivery  of  messages  by  the  Marconi  Iransallaiitie  sysleiu  as  lliose 
afforded  lo  the  cable  coiiipimies.  .\  similar  agreemenl  has  bi-en 
ciilered  into  between  ihe  Domjiiioii  (io\-i»riimeiit  and  llieir  Canadian 
Coiiipaiiy.  I'p  to  till'  present  Ibe  service  lias  been  coiiducled  nt 
speeds  varying  up  (o  2(1  words  a  iiiiiiule,  bill  with  a  comparalivoly 
inexpensive  modilicalion  of  certain  piuis  of  llic  existing  apparatus,  it 
is  expected  to  attain  a  speed  of  '.W  words  a  minute.  On  the  basis  of 
the  improved  Irish-Canadian  service,  and  of  the  couleiiiplated 
Knglisb  American  service,  working  the  four  stations  al  12  hour.B  a 
day  at  an  average  net  wireless  rate  of  4d.  per  word,  and  at  a  speed  of 
20  words  a  miinile.  a  net  revenue  (after  deducliiig  working  expenses) 
approachiiu.;  £150.0(1(1  per  aiinuiu  is  capable  of  lieing  eariuvl  by  llieso 
four  Mtutions.  _^___ 

*  These  locturos  have  boon  roprinted  in  The  Electrician. — Kd. 
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I'oUowing  is  tl»e  complete  set  of  accounts*  issued  by  the  t'onipiiny  : — 

MARCONI'S    WIRELESS     TELEGRAPH     COMPANY.    LIMITED. 


BAhASC^   SIlSttT.       SOth   Sft>letfit>er.   t007 


SM.tM  SbuM.  f'tUjr  fit 

T»  Akuu  riawtc"  ^rrocxT    ...        - - 

Ta  Rmw*.  tai«  WKwat  «t  Vtlmlba  el  ProaboU  Pmptrtir  *> 

coal.  «■  tw  Mst-k 


rM.lOO    0    0 


OmsAirr  rsiiN  BiVXMU         —  .         .  ..  

&G9IMT  C»»»nw««  TO*  T»*»m  Dnm  ........ 

Bttu  PttiBU  .  .. 

T.>  Luuun  tt»  A»oirwT«  Vmallmb  ojt  Sniu«  ix  Amociatsd  Co>ip*sies      .,    ^HlsT  10    0 


£M0,0»    6     S 


'.  ttf  OoicpaDic*  Act.  1900.  u«  c«rtif}r  th;it  3II  ouf  rci}u>rcmcnls  .x(  AuitiCon  bara  ba«n 

.'  iiL'Ldm  ihki  wa  ba*e  tudiud  the  ibovc  B^I^inro  Sheet.     \Vl-  ntx'  unable  to  MoortAia  the 

^  Li   licicmnmin  lb*  AmotlliaI  (Jimpaaics      The  unuunt  ol  f24J.%6.  Di.  lOd   hai  bem 

..  .   Mill  tbo  balaD«w  at  tbc  30tfa  ^:pi#inb<:r.  lUOS.  o[  Pftt«nU  eat.fAl.  IJn.  Gd.,  DeveltTpmcnt 

-  J  ,  tr.'l  Sbkro  in  AMociatcd  CompiniM  ilixt.144   M.    Id.,  amountmg  together  to  illg'J.SlO   111   lOd. 

.  .rty^uni  Ibi  iDcomaaod  olbtr  r«c«ipu  uid  tl<p  oulfoingn  of  tbe  Coro pan y.  and  sales  und  purohuei  of  t bares 

.    ibe  Lial  u«DUDt  and  tba  balanc«  00   Iiaomr  Account  brought   lorward  at,  that  dnt*      Share*  in   lb»F 

-  nine  ot  £3,ie;.WS.  Ke    are  io  Mcatreal.  Nv«  Y<irk  and  Buoen  Aym.     Witb  regard  Ui  tbs  iharca  hold  at 

na  a  letter  ^Ul  nf  tkil  l^c  corttHr^t>~i  ttr^cltl  h\  a  TruM  Cuinpaciy  at  tbit  Co[np)inj''i  diapcial  a  Dene  umbered  . 


Ajr  tiHMA  nUKiraOl  r. 

njr  ncitOlt* 

ny  A»«Ha*T»nitrftfti«AM«unttCo«P*»iia.ii»^iJli«Woa,Wl.a».10iLiluoIorCaiiaili«iiCoim(iiny 

lly  ftroTK  AT  C«<tr  on  Uwdlh,  E«Tni4n&  n*  tire  Wonw  MiiiinKn 

]Iy  I'liKUini.h  I'lini'KiiTY  own  Woiiki  at  n»i«Ti:<K— A*  imt  V.iliituinii  by  Mc«rt,  Fullur,  Ilonoy. 
!ii>iii  A  L'A«rU.aa  ■  Koirijt  <»■"»'■>.  dated  3r(l  M»rel>.  190!:)  .- 

DtilutI  Mott«itgo 
pLi\r  Avn  M«c:imiv  it  DAunoH  WonK« 

St4  Ite:Jf  vo  prr  contn 

By  Lior-a    DiiTiHOE   Statioki  — Cunxn,     Ihcuxo    (FniEtioLi>).     avd    Ptn-viir.    roti9r«Ari.. 

K>eKiloi.D).    Bii0OiinKi,n    Rom,     PRi.*«i>t,'nr,ii,    Uavbn    asd     Ickusd,    ixcu:nt)iii 
XT,  Maciiihiuiv  «■![>  Stoku 

By  Omeit  Station*,  ixclcdko  Pijiict,  UAcntitciiv  asn  Rtorkii 

Ity  Movaauc  Pi.ti'T  AT  Daijtton  aKi>  OTHrn  njtcai 

By  OmcB  Piruiiruiix  axb  Frmjiiia 


C       •    d. 
3.AU    6    i 

]!).!»  lA    a 

iai.atu  3  » 

ST.*I2    1  Jl 


r.i.&fti  0  I 

ixnoo  0  I 

W,0«5    0  ( 

rt  wi  11  I 


15,»3    0  11 

«,iao  3  -t 
3,Cli  7  T 
LOCH  II     » 


Uy  1\T 


3  Sntnu  AND  DcmtKTvniu  ih  AsMcuTku  C'ompatiiili— 


I   Int«ni.ttionM  tlariae  CommuiiiCrtlioi 


a  Plata  (Argentine  Compauy)  . 

I)  (23  titt  cent,  paid)  Scri 
Id  U  PlnU  (Argnntinfr  Coi 

ct  llOf)  ejcb  <if  Tbo   Marooni   WmJaos  Toltt^mph  Company  o( 

CIS.106  luUy.paid    Sharo  ol    tS  e.-tcb   ol  Tbo   Haroooi   Win:Ie«i  TeUgrapb  Company   ot 
Canada,  Limited  ...         

Sundry  SbitM     ...  ........ 


Tol.ll  Pur  Valuo 


V 

Mo.i:^  0 

0 

35.000  0 

0 

641,031    0 

<- 

Vi.OOi  10 

0 

W9,t»    0 

" 

615,105    a 

0 

l.lfO    0 

0 

3.BM,10C  10 

0 

with  regard  to  th.  .hare,  brid  i1  >'sw  York  i.a  ha.,  uon  a  lBll«r  Irom  the  Solicitor,  the,.  .Uting  tb*l  the  rertitiejte.  arc  in 
their  [OMestioD  on  behalf  ol  the  Company,  and  with  regard  lo  the  ibarea  held  at  Bneno*  Ayrw  we  have  .eeii  lettei.  Irom  the 
Argentine  Company  and  a  Bank  .tatilig  that  th.  .bare,  were  held  by  tbcm  re.pecti.r>ly  oh  behalf  of  tbo  Company  The  Comnany 
holds  nearly  the  whole  ot  the  i..ued  cap>t.,1  ol  The  Marcdni  laternational  Jlanne  Commoiiicntion  Company.  lluiiited.  Subfrv't 
to  tbaa  remark.,  m  our  opinion  .ueh  Balaneo  Shc«t  ■•  properly  drnim  np  «>  a.  to  oahibit  a  true  and  correct  view  ol  the 
state  ol  the  Company',  affair,  a,  ihown  by  Uie  book,  ot  the  Companv 

COOPER  BROTHERS  &  CO..  |  ,   ., 

J.OirtiOH.  Ck/irlcrerf  .fccsunlnnta,  }  ''"^r'"" 

iprif  JJtfi.  ISOS. 


Ill  iiililiiiiin  lo  tlio  tola]  earnings  of  the  long  distance  stations  at 
Poklliii  niul  C'lifdeii.  the  greater  luojiortion  of  tlie  profits  derived 
from  the  corre.'^poiiding  stations  at  Caj^e  Cod  and  Glace  Bay  will 
also  p.iss  to  the  company  in  the  form  of  dividends,  the  company 
liolding  the  majority  of  the  stock  in  the  American  and  Canadian 
Companies. 

Maritime  Biixitirss. — The  re))ort  states  that  the  maritime  service 
is  progressing  must  satisfactorily,  the  North  Atlantic  being  covered 
by  a  network  of  wireless  interconnnnnication.  Tlic  number  of 
steamers  using  the  Xlarconi  international  organisation  of  ship  and 
shore  stations  has  increased  from  80  in  1905  to  118  in  10O7.  warships 
being  excluded  from  these  totals.  Tlie  number  of  words  transmitted 
and  received  were  1.868,540  against  1.354,549  in  1906.  and  643,5.34 
in  1905.  The  net  receipts  by  the  Marconi  Internation.al  IMarine 
Commimication  Co.  and  its  associated  companies  from  this  source 
were  137.03.5.  13s.  7d..  against  £27,500.  16s.  in  1906,  anil  £13.065. 
10s.  4fl.  in  1905.  The  Marconi  companies  are  the  only  organisations 
carrj'ing  on  an  international  telegra])h  business  of  this  kind  at  sea 
and  the  same  rate  of  progress  has  been  maintained  during  the  current 
year.  On  the  cstabh'shmcnt  of  this  organisation  large  smiis  of  money 
have  lieen  spent  by  the  Marconi  Wireless  Companies,  and  no  efforts 
have  been  spared  to  obtain  an  equally  satisfactory  and  rehable 
8er\'iee  on  ships  of  all  nations.  The  Poldliu  station  has  been  supply 
ing  a  daily  press  ser\-ice  to  such  of  the  .Atlantic  liners  as  are  fitted 
with  the  Compaii_\''s  long  distance  ajjparatus.  Tlie  receipts  of  tlie 
Poldhu  station  during  the  last  two  years  amounted  to  over  £9.000. 

Inlfrcommuniriition. — On  the  establishment  of  the  above  organisa- 
tion the  exepnditure  was  necessarily  large,  and  it  has  been  ])rodiictive 
of  most  promising  results,  but  the  very  .success  of  the  company's 
efforts  in  this  direction  has  led  to  foreign  intervention.  The  directors 
have  been  carefully  considering  the  conr.se  the  company  shoukl 
adopt  in  view  of  the  ratifiiation  of  the  Berlin  Wireless  Telegraph 
Convention,  and  the  ilirctlors  now  take  the  view  that  it  woulil 
be  wise  for  the  ccimpany  s  Imsiness  interests  to  consider  how  it  nia.\ 
best  be  found  practicable  to  modify  the  ]iolicy  hitherto  pursued  by 
the  board,  and  they  belie\ c  that  with  mutual  goodwill  and  regard  to 
respective  interests,  arrangements  may  be  arrived  at  not  only  satis- 
factory to  the  (Jovernments  concerned  but  also  remunerative  to  the 
Marconi  companies,  who  have  itivested  .so  large  an  amount  of  ca|>ital 
in  the  establishment  of  the  present  wireless  organisation. 

Manu/acturr  of  Apparatiifi.—  The  Company  owns  a  fully-etjuippcd 
factory  aderpiate  to  cope  with  tile  exjmnding  demand  for  instru- 
ments and  installations.  Over  500  wireless  stations  have  already 
been  equippe<l  by  the  comjiany,  and  the  number  is  constantly  being 
added  to.  Considerable  ortlers  are  received  each  year  fr.'iin  the 
British  Admiralty  and  foreign  governments  for  wireless  telegrapli 
apparatus  and  accessories.  The  Marconi  system  is  also  in  use  for 
naval  and  military  pur[)oses  in  Italy,  Rus.eia,  Belgium.  Chili,  Brazil, 


China  and  Siam.  Tliis  branch  of  the  business  is  expected  to  lead  to 
large  and  profitable  demands  for  manufactured  apparatus. 

ForcignCotmlriei. — With  regard  to  the  Marconi  Wire/ess  Telegraph 
Co.,  of  America,  the  long  distance  station  at  Cape  Cod  has  been 
sujiplying  a  daily  news  service  to  .ships  fitted  with  long  distance 
receiving  apparatus,  and  the  four  shore  stations  at  Seagate.  Saga- 
ponack,  Siaseonsett  and  South  Wellfleet  on  the  American  seaboard 
ha\'e  contributed  tlieir  (piota  to  the  wireless  exchange.  The  action 
in  resjiect  of  Mr.  Marconi's  magnetic  detector  |)atent  has  been  decided 
in  the  company's  favour.  The  Marconi'  Wirclesn  Telegraph  Co., 
of  Canafia  has  erected  the  transatlantic  station  at  Glace  Bay  which 
corresponds  with  the  station  at  Clifden.  and  for  communication  with 
ships  further  stations  have  been  completed  at  Cape  Bear,  Prince 
Edward  Island.  Quebec,  Grosse  Isle  and  North  Sydney,  and  there 
are  now  altogether  20  Marconi  stations  on  the  Canadian  sliores  and 
the  St.  Lawrence  River.  Contracts  have  been  made  with  the 
Government  of  Xcicfoiinrilaml  for  wireless  stations,  and  five  stations 
are  working  on  the  l^abrador  coast.  One  of  these  contracts  secures 
to  the  eomjiany  exclusive  rights  for  wireless  telegi-aphy  in  New- 
foundland. During  the  jieriod  luider  review  a  company  has  been 
formed  at  Buenos  -Ayres  and  is  now  eomniencing  to  instal  wireless 
telegra])li  stations  with  a  view  to  extending  the  ope^ati<)ns  of  the 
wireless  exchange  to  South  America.  It  is  the  intention  of  the 
Argentine  company  to  erect  a  long  distance  station  to  communicate 
witli  the  long  distance  station  now  being  erected  by  the  Italian 
Government  under  the  supervision  of  Mr.  Marconi,  at  Coltano,  in 
Italy.  In  other  [larts  of  the  South  American  Continent  the  Marconi 
system  is  gradually  being  adopted.  The  directors  of  the  parent 
company  are  considering  proposals  of  the  Cie  dc  Tell  graphic  sann 
Fil.  of  Brussels,  to  increase  their  capital  by  the  admission  of  other 
international  elements  and  to  work  a  furtlier  |)ortion  of  the  con- 
tinental liusin(>ss.  In  France  the  company's  interests  are  represented 
)iy  tlie  Cie  Krancaise  ^[aritimc  et  Coloiiialc  ile  Ti''li'graphii>  sans  Fil. 
wliicli  is  earning  profits  and  paying  a  di\'idend.  In  llah/  there  aro 
22  Marconi  stations  which  are  available  for  communication  with 
sliips  fitted  with  our  instruments,  and  14  vessels  of  the  Italian 
mercantile  marine  have  already  been  installed  with  Marconi  instru- 
ments. The  long-distance  station  at  Coltano  is  being  erected  by  the 
Italian  Government  under  the  su]iervision  of  Mr.  Marconi,  for  trans- 
oceanic cominunication  witli  the  other  long  distance  Marconi  stations 
This  company  is  much  indebted  to  the  Italian  Government  ftir  their 
far-sighted  and  cordial  sujiport. 

LIo(/'Ik.  During  tlie  period  under  review  Marconi  apparatus  haa 
been  installed  at  Lloyd's  stations  at  the  Butt  of  Lewis  and  the 
Klaiinaii  Islands.  The  companj's  relations  with  Lloyds  Corpora- 
tion are  of  a  friendly  character. 

The  Admiraki/.— The  Marconi  system  of  wireless  telegraphy  is  in 
use  throughout  the  British  Navy,  and  at  British  naval  stations  in  the 
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I'nited  Kingdom  and  abroad.  Under  tlie  terms  of  its  agreement 
with  the  company,  tlie  Admiralty  contini'os  to  utihse  th(?  company's 
liigh  ])ower  stations  for  conmiunication  with  tiic  ships  of  the  fleet, 
wiietlicr  in  home  waters,  in  the  .-Vthmtic.  or  in  the  Mediterranean, 
within  a  radins  of  2,000  miles, 

Tn'nlli/  Hoimr  and  Board  of  Tradr. — Six  of  the  Trinity  House 
]i^;htships,  viz.,  the  "  SnnU,  "  '"  Onll,"  "  Hontli  Ooodwin.  "  "  Tonirne, 
"  Cross  Sand,"  and  "  East  Goodwin,  "  are  now  fitted  witli  Marconi 
apj)aratns.     This  business  is  capable  of  considerable  de\elopnient. 

Increase  of  Capital. — The  directors  have  decided  to  asU  tlie  share- 
holders to  approve  a  resolution  to  be  proj)osed  at  an  extraordinary 
general  meeting  to  be  held  immediately  after  the  annual  meeting  to 
increa.se  the  capital  to  £7oO,000,  by  the  creation  of  2.50,000  |ireference 
shares  of  £1  each,  conferring  the  right  to  a  fixed  cumulative  ])refer- 
ential  dividend  (in  priority  to  all  other  shares)  at  the  rate  of  7  i>cr 
cent,  per  annum  on  the  capital  for  the  time  being  |)aid  up  on  .sucli 
])reference  shares,  and  also,  subject  to  the  jiayment  of  a  non  eunudrt- 
ti\'e  dividend  of  10  per  cent,  jier  annum  on  the  paid  u])  ordinar\' 
share  capital,  the  right  to  participate  pari  passu  in  proportion  to  the 
oajtital  jiaid  up  with  the  ordinary  shares  in  any  jirofits  not  required 
for  the  ])aynient  of  such  preferential  dividend,  and  of  a  non-cumula- 
tive dividend  of  10  per  cent,  per  annum  on  the  ordinary  shares  which 
it  shall  from  time  to  time  be  determined  to  distribute,  and  the  riglit 
in  a  winding-up  to  rank  in  priority  to  all  other  shares  for  the  repay- 
ment of  capital  and  jiari  passu  with  all  other  .shares  in  any  excess 
after  repayment  of  capital  paid  up  thereon.  The  jirocecds  of  tlie 
new  issue  will  serve  to  jiay  off  the  company's  engagements  to  bankers 
and  others,  and  to  pro\ide  capital  for  carr\ing  on  and  extending  tlie 
business  to  complete  the  long  distance  stations,  to  provide  these  with 
the  necessary  land  line  facilities,  and  to  enable  the  Com]jany  to  deal 
with  the  orders  already  received  and  likely  to  be  obtained. 

Mr.  H.  Cuthbert  Hall. — In  March  last  the  directors  made  an  agree- 
ment with  Mr.  H.  Cuthbert  Hall  that  he  should  relinciuish  the  position 
of  managing  director  and  his  suggested  present  and  future  claims  for 
commission  in  consideration  of  a  payment  in  cash  and  of  the  allot- 
ment to  him  of  10,000  fully-paid-up  shares  in  the  company,  Mr.  H. 
Cuthbert  Hall  has  since  retired  from  the  Board. 


MUNICIPAL,  FOREIGN  &  GENERAL  NOTES. 

^ 

APPOINTMENTS  VACANT  AND  FILLED. 

An  electrical  engineer,  with  some  commercial  training,  is  re- 
quire 1  to  travel  abroad,  principally  in  France.  See  an  advertisement. 

Applications  are  invited  for  the  chair  oE  Civil  Engineering  at  the 
University  of  Liverpool,  which  has  recently  been  established  in  the 
Faculty  of  Engineering.  Particulars  from  the  Pkegistrar,  to  whom 
applications,  with  12  copies  of  testimonials  and  referen'^es,  should 
be  sent  before  Mav  U"). 


Sydney  (N.S,W.)  Ci'y  Council  have  appointed  Mr,  Woof,  who  is 
superintending  the  work  of  overhauling  the  generating  plant  on 
behalf  of  Dick,  Kerr  &  Co.,  as  powerhouse  superintendent  at  £400, 
rising  to  J6500  per  annum. 

Mr.  A.  K.  Taylor,  electrical  inspector  for  Bengal  Presidency,  has 
been  appointed  executive  engineer  of  the  Electrical  Public  Works 
Division,  Calcutta,  recently  formed  by  the  Clovernment. 

^^r,  Cameron,  assistant  electrical  engineer  to  Northampton  Cor- 
poration electric  tramways,  has  been  appointed  chief  engineer  in 
succession  to  Mr.  .1.  McMahon,  at  a  salary  of  I'lOO,  rising  by  annual 
increments  of  X'lO  to  i.lHO  per  annum. 

The  following  have  been  appointed  to  the  vacant  junior  assistant- 
Bhips  in  the  National  Physi  al  Laboratory  :  Mr.  J,  IJ.  Pannell,  who 
holds  the  diploma  in  engineering  of  tlie  Northsmpton  Polytechnic 
Institute  and  the  diploma  in  electrical  engineering  of  the  City  and 
<  Jnilds  Institute  ;  Mr,  A.  Kinncs,  P>.Bc.  in  engineering  (St,  Andrews) 
and  holder  of  diploma  in  electrical  engineering  of  the  City  and 
(iuilds  Institute  ;  and  Mr.  H.  C  I'ooth,  A  R. ('.3c. ,  assistant  demon- 
ftrator  in  physics  at  the  Koyal  College  of  Science,  previously  assis- 
tant demonstrator  in  engineering. 


Aberdare. — The  Council  have  decided  to  engage  an  electrical 
engineer  to  report  upon  the  (jucstion  of  electricity  supply, 

Aberdeen. — The  Tramways  committee  ollor  to  contribute  i.'70 
annually  (mstcad  of  ilJO)  towards  the  salary  of  the  city  electrical 
engineer. 

Abertillery. — The  Council  have  received  a  communication  from 
Ihc  L.G.  Hoard  stating  that  the  I'oard  are  not  satislicd,  upon  the 
informa'ion  before  them,  that  the  establishment  of  electricity 
works  would  bo  successful  from  a  financial  point  of  view.  The 
rcvonuo  from  piivate  lighting  was  estimated  at  tis.  per  He. p.  lamp 
per  annum,  but  as  the  area  to  bn  supplied  was  composed  almost 
entirely  of  houses  of  very  low  ratable  value,  llio  Hoard  thought  that 
an  average  revenue  of  4s.  per  He. p.  lamp  would  bo  a  safer  eBtlnnte, 


and,  therefore,  there  would  be  a  net  annual  deficiency  of  between 
£;iOO  and  iloO. 

The  Council  decided  to  ask  the  L.n.  Board  to  receire  a  deputa- 
tion with  a  view  to  inducing  them  to  reconsider  their  attitude  to- 
wards the  scheme,  and  .also  to  ascertain  wliether,  in  the  event  of  the 
Council  adopting  a  scheme  for  the  lighting  of  tlie  southern  portion 
of  their  district  by  gas,  the  Board  would  protect  the  Council  from 
competition  by  an  electric  Lighting  company. 

Acton.  Sir  .\lex.  Kennedy  has  been  asked  by  the  Council  to  pre- 
pare a  report  on  the  present  position  of  the  electricity  undertaking. 

Barrow  in-Fumess. -The  L.G.  Board  have  sanctioned  the  bor- 
rowing of  the  following  sums:  £:!,283  for  mains  and  services,  £767 
for  meters  «nd  for  excess  expenditure,  and  i'l,O0O  for  public  light- 
ing, instruments  and  sundry  works  at  generating  station. 

1  he  Town  Clerk  has  been  instructed  to  pro  e-t  against  the  period 
of  live  years  allowed  for  the  repa-ment  of  the  loan  of  £767. 

Extensions  of  mains,  estimated  to  cost  X';J09,  havebe?n  authorised. 

Beckenham — The  Ed  icalion  caminittec  have  decided  to  wire 
the  .\lexandra  schools  and  cookery  and  manual  training  centres. 

Birmingham  Perry  Bar  Tramway  Service —Through  run- 
ning from  Birmingham  to  Perry  Bar  has  been  arranged  on  the  fol- 
lowing conditions  :  — 

Birminghaiu  Tramways  committee  to  receive  Id.,  and  the  British 
Electric  Traction  Co.  (who  have  (lowers  over  the  Aston  portion  of  the 
line)  and  Handsworth  Council  to  receive  lid.  between  them  in  equal 
shares,  the  fare  being  2id.  Handsworth  Council  is  to  ])iu'chase  the 
Villa-road  line  for  about  £1,850.  the  purchase  to  be  comjileted  and  the 
Council  to  electrify  the  ^'ilia-road  hue  up  to  Solio-road.  The  B.E.T. 
Co.  undertake  to  run  cars  through  uj)  to  Soho-ioad  and  to  make  a 
new  Id.  st.age  from  Six  Ways,  Aston,  to  the  end  of  \"illa-road,  Hands- 
woitli  to  receive  in  respect  of  this  0-31d.  and  tl  c  B.E  T.  Co.  0-66d. 

Bispham, — The  Council's  application  for  a  provisional  electric 
hghting  order  has  been  granted. 

Blackpool.  -.\n  inquiry  was  held  here  last  week  into  the  applica- 
tion of  the  Corporation  for  sanction  to  borrow  fu.OOO  for  extensions 
of  the  electricity  undertaking. 

The  t.:)\vn  clerk  (Mr.  T.  Loftos)  said  there  were  now  l,'if50  con- 
sumers, and  the  total  expenditure  was  £200,000. 

The  borough  electrical  engineer  (Mr.  Cuas.  FfRNKs<)  stated  tluit 
the  average  ca|)ital  expenditure  per  kilowatt  installed  in  this  country 
was  £75.  whilst  at  Blackpool  it  was  onlv  £48.  In  1903  the  net  protit 
wa^  £2.35?,  £6,120  in  1906  and  £8.229'in  1907.  It  was  proposed  to 
|iut  down  a  liightension  cable  at  South  Shore  to  meet  the  demand  in 
that  neighbourhood. 

The  annual  report  of  the  tramways  uiidcitakiug  for  the  year  ended 
March  31  states  that  168,212  fewer  passengers  were  carried  than  in  the 
previous  year  and  15.567  fewer  car  miles  rmi.  The  income  was 
a53,740,  against  £56,586  in  1907,  and  the  dispos.ahle  balance,  after 
[laying  all  expenses,  was  .£6,410,  against  £10,042. 

Bouriiemoutll.-  The  new  electric  lift  erected  by  the  Corporation 
on  the  east  cliff  was  otiicially  started  by  Lady  Meyrick  on  l.'ith  inst. 
It  has  been  very  busy  during  the  Easter  holidays,  and  seems  to  ha 
generally  much  appreciated, 

Brighton, — .Vfter  a  lengthy  debate  the  Council  adopted  on  Thurs- 
day last  the  scale  of  charges  for  electric  lighting  and  power  set  out 

in  our  last  issue. 

Coding  of  Telegrams. —The  holding  of  an  International  Tele- 
graph Conference  is  usually  the  occasion  for  the  discussion  in 
commercial  circles  of  questions  affecting  "codes"  and  code  tele- 
grams. 'I'here  will  bo  an  International  Conference  at  Lisbon  next 
month,  and  the  subject  of  telegraphic  code  vocabularies  is,  as  will  he 
seen  from  the  following  interesting  letter,  to  be  mentioned.  It  is 
generally  agreed  that  the  l.indon  Conference  oE  19o:l  went  to 
extremes  on  this  (jucstion,  and  that  much  trouble  has  been  caused 
to  the  telegraph  administrations  owing  to  the  liberty  allowed  to  code 
compilers  under  the  "  pronounceability  '  provision  in  the  Service 
Kegulations  Mr.  Bahington  Smith  deals  with  a  subject  which  has 
an  interest  for  those  engaged  in  submarine  telegraph  work  :  — 
COPE  TKMCCRAMS. 

TO    TlIK    KDITOH. 

Silt.  -1  am  (liiecle[l  by  the  I'ostUKUsler-Genernl  (o  inform  yon  that 
he  liiw  given  careful  consideration  to  the  npplieatiims  whicli  he  has 
recei\"ed  from  the  London  Chamlver  of  Coniniere**  an<l  \jirious  other 
bodies  on  the  subjecl  of  the  possible  adoption  of  roslricli\e  rpgulii 
lions  with  regard  lo  code  telegrams  liy  the  approai'hing  Inleniatioiial 
Telcgrajth  Conference  at    l.islKin. 

The  Posdimster  ( ieiieral  tItinUs  it  Keare*»ly  necessary  lo  iwsiire  Ihe 
('hMtrd>er  thai  ihe  Itritish  tlelegatt^s  at  stieh  tntenmlional  confenMices 
nri'  alwa\'s  iiislnietiMl.  ho  far  aH  is  eoiiHiHtenl  with  rcaMonaltle  regard 
for  Ihe  efTicieiil  worUIng  of  the  telegriipli  serx  ice.  lo  support  such 
coneeHHioiiH  a.s  i1  niny  In*  praeticabli>  to  inakt^  for  tla*  iMMielit  of  the 
lelegraphing  public,  and  espeeiallx-  of  those  who  are  iiilen'St*Mi  in 
eomini'reiid  lelegiaiiiN.  TIiiim.  when  it  became  cli'Hr  that  the  orticiiil 
\  iM'abulai'N'  for  eoiie  lelegraniH  prepar<Ml  by  ihe  Iiilernal  jonal  Tele 
tiraph  Hureau  could  iiol  In*  regarded  a.s  tidei|UMl(*l\  ser\  iiig  Ihe  reipiire 
ineiilsof  comiiii'ri'e,  ihe  Hrilish  di'legale.s  at  the  London  Conference 
of   ino.l  Hocnred  Its  rejeelioii  ;    and  il   wii-s  mainly  <lm>  to  their  re- 
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lirPsiMitalioiis  tliiit  tho  (onfi'ioiuc.  wliiih  was  iiirliiiiHl  to  t'liiluuU  iin 
H  i>olic\"  dl"  st'Ncro  reprossion.  wtus  HuluctMt.  im  tlit*  contrarv'.  tn  slmw 
inrmiscH   lilifrnlity  tii  tln'  |iiit)li<',  l>v  niliiiilliiif;  '"  iiriinoiiiicciiMc 
iirlilirliil  words  on  I  lip  fooling  of  ro(l<-  at   III  Iclti'is  to  llii>  wniil. 

Wlii'ii  this  coiirpssioii  wtus  unmlivl.  it  was  a-isiiMi"(l  iIliI  iln' 
|iri\ili';it'  ot  making  u|»  cotliw  on  this  htisis  woiiUI  lio  \iso(l  in  a  rcason- 
alilc  nianiur  so  that  tln'  ti'li'maph  S(>r\  ire  iniiilit  not  nniluly  snff(>r. 
whili'  thf  pnltlic  wonid  «:ri*atl_\-  licnofit. 

This  oxpt'itation  of  tin'  t 'on feronco  can  however,  Iiardly  be  said 
to  ha\'e  Ix^en  fnlfilled.  Mefore  tlie  new  rejiidalions  came  into  force 
the  Post  Oftiie  found  it  ni'cessary  to  issue  a  circular  to  the  ehanihers 
of  eonunerce,  as  well  as  to  the  principal  code  inaUers.  in  l'Vl>..  1004, 
din'cliiifr  attention  to  the  fa<'t  that  codes  were  being  compiled  of 
Artificial  groups,  which,  in  man\'  cas<»s.  could  hartlly  be  regarded  as 
"  pronouni'f'able,"  and  that  such  wiirds  would  be  ditHcuIt  to  trans 
mil,  and  would  be  likel.v  to  Icail  to  error. 

In  many  ciises  code  makers  have  recognised  the  importan<'c  of 
Avoitling  eond^inations  which  are  of  (.ioid)tftd  "  [n'onoinu-cabiUty," 
hut  in  some  cases  a  t-endency  has  been  shown  to  make  an  vuireason- 
able  use  of  the  concession.  As  an  instance  of  abuse  such  words  at 
IJfJKROtTY,  Bywkorocr.x,  and  LiQBAQKrcR.  may  be  mentioned — 
wonis  which  a|)peared  in  a  code  recently  submitted,  anil  wliich  can 
liardly  be  said  tt^  be  pronounceable. 

It  will  be  readily  understood  that  a  telegraphist  can  deal  more 
rapidly  ami  surely  with  a  jironounceable  word,  which  can  be  grasped 
aiid  rentembered  while  it  is  transmitted  witluuit  a  separate  effort  of 
attention  for  each  letter,  than  with  an  arbitrary  coniliinatiou  of 
letters.  Tiuis  greater  speed  and  accviracy  is  obtained,  and  tliere  is 
le.ss  need  for  repetitions  and  corrections. 

The  Postmaster-General  has  no  intention  of  supporting  any  |>ro- 
posal  for  the  withdrawal  of  the  privilege  of  using  codes  and  artificial 
words,  nor  has  any  such  proposal  in  fact  been  made.  At  the  same 
time  he  thinks  it  is  only  reasonable  to  e.xpect  all  concerned,  the 
jmblic  a.s  well  as  the  coile  makers,  to  co-o])erate  in  keeping  the 
pri\ilege  within  reasonable  bounds,  and  in  carrying  out  the  sjiirit 
of  the  regulations. 

With  this  object  the  Postmaster-General  thinks  it  desirable  that 
the  condition  as  to  the  pronounceability  should  be  somewhat  more 
clearly  defined,  in  order  to  [Hit  .some  limit  for  the  future  to  a  growing 
tendency  which,  if  unchecked,  cannot  fail  to  produce  results  highly 
injurious  to  the  telegraph  ser\'ice  generally  and  therefore  to  the 
public  and  to  commerce.  Tliere  is.  hovve\'er,  no  intention  of  atiopt- 
ing  other  than  a  wide  and  even  generous  interpretation  which  would 
cover  the  great  bulk  of  the  codes  at  present  in  use. 

General  Post  Office,  London,  April  l(i,      H.   Babington  Smith. 

Cromer. — A  special  Electric  Lighting  committee  has  been  ap- 
pointed to  take  charge  of  the  electricity  undertaking,  wbich  his 
hitherto  been  under  the  control  of  the  Highways  committee, 

Dundee, — The  Electricity  committee  have  decided  to  acquire 
two  additional  sites  for  sub-station",  one  in  Lochee  and  the  other  in 
the  north  end  of  the  city. 

East  Ham. — The  Council  have  decided  to  purchase  from  the 
North  Metropolit  an  Tramways  Co.  those  portions  of  the  lioraford- 
road  lines  belonging  to  the  company  (exclusive  of  depot  and  all 
rolling  stock)  within  the  borough  of  East  Ham  at  the  agreed  sum 
of  £8,000 

Edinburgh. — The  estimates  of  the  Electric  Lighting  committee 
for  the  year  ending  May  lo,  1909,  were  submitted  to  the  Electric 
Lighting  committee  on  Tuesday, 

The  e.itimateil  ordinary  expenditure  for  the  year  i.s  £70,230,  against 
the  estimate  for  the  current  year  of  £65.040.  Interest  and  sinking 
fund  are  estimated  at  £56,070,  against  £50,065.  The  total  estimated 
c.viienditure  is  £  126,300,  against  £121,105.  The  estimated  revenue  for 
1908.9  is  £135,500,  against  £132,585,  leaving  a  surplus  of  £9,900,  com- 
jKired  with  £11,408.  The  estimated  capital  ex]icndituie  for  the  coming 
year  is  £33,090,  princip.illv  foi-  alterations  and  additions  at  the 
.\|'l).>ii.ild  I'voad  station. 

Electric  Railways  in  Holland.  -  As  stated  in  our  issue  for 
April  10  (p,  1008)  a  concession  has  been  granted  by  the  Nether- 
lands (iovernment  to  the  .\msterdam  &  North  Holland  Electric 
Tramway  Co.  to  construct  and  operate  a  system  of  electric  railways 
in  Holland.  The  system  comprises  about  oOkm.  (about  31  miles) 
of  route  running  from  Amsterdam  Nortli  through  /aandam  to 
Kromnienie,  from  Zaandyk  to  Wyk-aan-Zee,  and  Wormerveer  to 
Purmereod.  The  .Vmaterdam  &  North  Holland  Co.  has  entered 
into  a  contract  with  the  Holland  Development  Co.,  278,  Heeren- 
gracht.  Amsterdam,  to  construct  the  entire  system. 

Electricity  atDevonport  Dockyard.  -It  has  now  been  decided 
to  substitute  electric  motors  for  steam  driven  machinery  in  the 
colour  and  sail  lofts  in  the  South  Yard,  Devonport.  Special  branch 
leads  are  being  taken  into  the  buildings  from  the  main  cables. 
There  it  a  10  b  h.p.  motor  on  the  second  floor  for  driving  the  heavy 
machines;  and  two  of  5  and  2iB.n.p.  respectively  on  the  upper 
lloor  for  driving  the  colour  and  carpet  sewing  machines.  The  sub- 
stitution cf  electricity  for  steam  will  greatly  conduce  to  the  comfort 
and  convenience  of  the  workpeople,  and  it  is  expected  that  the  in- 
stallation  will  be  in  working  order  by  June.  Two  additional  under- 
ground extensions  of  the  telephone  system  of  the  North  Yard  are  in 


progress  to  link  up  the  exchange  with  the  flag  captain's  and  engi- 
neering manager's  offices  respectively, 

Exeter.  -The  accounts  of  the  electricity  iindnrtiiking  for  the 
past  year  show,  after  paying  all  working  expenses,  interest  and 
sinking  fund  charges,  a  net  profit  of  over  l"2,()00,  which,  it  is  sug- 
gested, shoulil  be  carried  to  reserve. 

The  I'.lectricity committee  rccointnend  a  reduction  of  10  percent, 
in  the  price  of  current  for  lighting,  and  it  is  al  o  proposed  to  reduce 
thescale|of  charges  for  power,  which  ranges  from'i.'-.d.to  ijd.  per  unit. 

Finchley.— It  is  estimated  that  there  will  be  a  net  profit  of  about 
£'100  on  the  current  year's  working  of  the  electricity  department. 

Glasgow. — The  Tramways  committee  recommend  that  the  salary 
of  the  tramways  manager  (Mr.  .Tas.  Dalrymple)  be  increased  by 
£100  per  annum.  Mr.  Dalrymple  has  been  27  years  in  the  service 
of  the  Corporation,  and  joined  the  tramwa.ys  department  in  1894. 
He  was  appointed  general  manager  in  1904  at  £1,000,  and  has 
received  no  increase  since  his  appointment. 

The  salaries  of  each  of  the  following  officials  have  also  been  in- 
creased by  £25 :  Mr.  Ij.  Mackinnon,  traffic  superintendent,  present 
salary  .''J>7r> ;  Mr.  J.  Ferguson,  chief  engineer,  present  salary  £;")73  ; 
and  Mr.  .T.  N.  AVilson,  secretary  and  treasurer,  present  salary  £'-ii^<. 
The  salary  of  Mr.  E.  T.  Goslin,  electrical  engineer,  who  entered  the 
service  in  1900,  and  whose  present  salary  is  £475,  has  been  increased 
by  i-75. 

Halesowen. — The  Board  of  Trade  have  granted  a  provisiona 
electric  lighting  order  to  Mr.  Geo.  l!alfour. 

Hendon. — Hendon  Electric  Supply  Co.  are  to  lay  mains  to  supply 
the  Hampstead  Garden  suburb  with  electricity. 

India. — "  Indian  Industries  and  Power  "  says  His  Highness  the 
Gaekwar  of  Baroda  has  granted  a  concession  for  the  construction 
and  working  of  tramwaj's  in  the  city  of  Haroda,  and  a  company 
with  a  capital  of  500,000  rupees  has  been  formed  to  take  over  the 
concession.  Boiling  stock,  rails,  &c.,  have  been  obtained  from  the 
Bombay  Electric  Supply  &  Tramways  Co.  The  service  is  to  be 
worked  by  horses  at  the  outset,  but  it  is  intended  to  adopt  electric 
traction  if  the  tratlic  is  found  to  warrant  the  change.  The  conces- 
sion gives  power  to  adopt  electric  traction. 

Inquest. — .\n  adjourned  inquest  was  held  at  BiUinge  last  week 
into  the  death  of  Jatnes  Grimshaw,  collier,  who  was  killed  in  the 
Day  Eye  Pit  of  the  Bispham  Hall  Colliery  Co.,  on  March  27.  The 
inquest  had  been  adjourned  to  enable  H.M.  electrical  inspector  of 
factories,  Mr.  G.  Scott  Ram,  to  inspect  the  pit. 

Evidence  of  identilication  having  been  given,  medical  testimony  was 
■idduced  to  theell'ect  that  death  was  caused  by  electric  shock,  but  that 
the  condition  of  the  heart  and  kidneys  militated  .against  the  man's 
recovery  from  the  shock. 

Mr.  H.  Woods,  electrician,  stated  that  he  put  in  the  electric  plant 
for  the  proprietors  of  Bispham  Hall  Colliery.  Electricity  was  gene- 
rated on  the  surface  for  driving  machinery  below,  and  the  caliles  were 
taken  down  the  shaft  and  along  the  haulage  road.  At  the  place  of  the 
.accident  the  h.aulage  road  was  an  average  of  6  ft.  5  in.  from  warrant  to 
roof.  The  "dip"  of  the  road  was  about  1  in  5.  The  cable  was  sus- 
[jended  on  bars  which  supported  the  roof,  and  which  were  on  an  avenage 
about  4  ft.  apart.  On  the  morning  following  the  accident  he  found  a 
short-circuit  on  the  mains  at  that  particular  place.  He  made  an  in- 
spection, and  came  to  the  conclusion  that  the  short-circuit  was 
sufficient  to  kill  the  man,  who,  he  understood,  was  saturated  with 
water,  was  standing  in  the  water  with  his  hands  on  the  cable 
slightly  wet,  and  formed  an  ecpially  good  conductor  as  the  earth. 
The  probability  was  that  the  man  disturbed  the  cable,  and  the  fault 
developed  as  he  caught  liold  of  it.  He  made  an  examination  every 
day  to  ascertain  if  the  cable  was  all  right.  The  acciilent' happened  at 
5:30,  and  at  two  o'clock  the  same  day  witne.ss  had  made  an  examina- 
tion by  putting  his  liand  on  the  cable  all  round.  He  ditl  not  get  any 
shock,  although  it  was  quite  possible  if  the  cable  had  been  wrong  for 
him  to  have  had  a  fatal  one:  The  motor  driving  the  machinery  w.os  not 
running  at  the  time  of  the  accident. 

(,>uestioned  by  Mr.  Ram,  Witness  said  that  after  the  accident  he 
found  the  fuses  belonging  to  the  pump  intact,  but  the  two  fuses  in  the 
liut  on  the  surface  had  bki.vn.  Harl  the  motor  been  running  .at  the 
time  the  blowing  of  the  fuses  would  have  stopped  it. 

Mr.  PvAM  :  For  the  man  to  have  received  the  .shock  it  shows  that  the 
outer  conductor  of  the  cable  became  charged  to  the  full  pressure'^  - 
Yes,  50J  volts  If  both  fuses  in  the  hut  had  gone  together  it  would 
have  disconnected  the  cable  entiiel}-,  and  there  would  have  been  no 
pressure.  It  seemed  evident  that  the  negative  fu.se  went  first,  and 
that  a*,  the  time  of  the  accident  the  |iositi\e  fuse  reimdncd.  As  :i 
kind  ot  safeguard  he  had  had  an  earth  connection  made  at  the  place 
w  here  the  accident  happened,  but  it  did  not  do  what  they  expected  of 
it.  There  was  another  earth  connection  at  the  generation  station.  He 
examined  the  cabin  afterwards  to  see  if  there  had  been  any  injury,  and 
found  several  .slight  indentions  which  he  did  not  consider  dangerous. 

Mr.  R.\M  pointed  out  that  according  to  Mines  Regulation  24  if  a 
concentric  system  was  used  it  was  necessary  tli:it  proper  arrangements 
should  be  m:ide  to  reduce  the  danger  from  lire  or  shock  to  a  Tninimum. 

Witness  replied  that  their  arrangement  as  a  safeguard  w.is  to  get 
:is  good  an  earth  system  as  possible. 

Air.  W.  A.  Hkves,  electrical  engineer,  stated  that  he  had  inspected 
a  portion  of  the  electrical  installation.  A  fault  developed  on  the 
armature  and  the  cable  which  was  suHi<'ient  to  blow  the  fuses  on  the 
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switelilioai'd.  and,  unfortunately,  there  were  doublo-pple  fuses.  The 
Mogativo  fiiAe  must,  have  Wuwn  lU-st,  and  tlie  positive  fiise  re- 
mained for  a  sliort  time  after,  and  that  woulrl  account  for  tlie  man 
recci\ing  a  sliock  suliicient  to  cause  deatli.  If  the  fuses  had  lalown 
togetlior  the  accident  onuhl  not  possilily  have  happened.  The  earth 
corinpction  to  tlic  arniatiirc  and  tlio  cable  seemed  to  liave  broken 
loose,  mill  was  making  a  very  poor  condnel  ir.  not  siiflicient  to  carry 
llie  wholi-  (if  the  riinent  to  cailli.  lie  piil  i:i  the  first  |iart  of  the  in- 
stallation Hve  years  ago.  It  w.as  purely  concentric,  and  he  only  put  in 
single-pole  fuses  and  single-pole  switches.  He  thought  a  niistakc  in 
liaving  double  poles. 

Mr.  Ram  :  You  think  a  mistake  has  been  made  in  putting  in  such 
fuses  and  switches  in  the  outer  conductor  extensions? — I  think  they 
have  taken  the  rules  too  literally  this  time.  They  have  read  the  rules 
to  apply  to  a  double-wire  system. 

ilr.  IJa.m  said  he  had  visited  the  collieiyand  examined  the  place 
where  the  accident  happened,  He  considered  it  was  quite  wrong  to 
have  fuses  on  switches  on  the  outer  conductor  in  such  a  system  as  that  : 
in  fact,  the  rules  he  was  aapiainted  svith  strictl}'  forbade  it.  The 
concent!  ie  S3'stem  was  a  special  sj'stem,  foi'  wliich  special  precautions 
had  to  be  taken.  The  rules  were  specially  drafted  for  the  use  of  elec- 
tricity in  mines,  and  were  supposed  to  be  for  (leopla  who  knew  all 
about  electrical  work  ;  there  were  no  detailed  specifications  for  people 
w lio  li.id  not  much  knowledge  of  those  things.  It  was  presumed  th.at 
I  he  person  wlio  was  in  charge  of  that  kind  of  work  knew  a  good  deal 
about  it.  and  he  thought  that  was  whei'e  the  trouble  had  arisen  in  thi^ 
case.  Mr.  Woods  ap)ieared  to  have  been  careful  in  providing  a  special 
earth  connection  in  addition  to  the  one  at  the  generatnig  station.  But 
one  of  the  fuses  they  had  put  in  ought  not  to  have  been  there.  If  the 
eartli  connection  had  been  in  order  the  accident  could  not  have  hap- 
pened. Mr.  Woods  was  quite  right  in  having  the  eirth  connection, 
tint  unfortunately  he  did  not  make  a  good  connection  ;  it  was  loose, 
and  did  not  ace.  If  there  had  Ijcen  no  fuse  at  all  it  would  have 
been  cpiite  unnecessarj'  lo  have  another  earth  connection.  There  was 
another  important  point  if  they  were  to  have  the  concentric  system 
in  the  mine  at  all,  it  sliould  be  concentric  throughout.  He  did  not 
think  there  was  any  question  of  blame,  but  he  thought  it  M'ould  be  an 
excellent  thing  if  Mr.  Heyes  went  througl,  tlie  plant. 

The  jury  returned  a  verdict  of  accidental  death,  and  did  not  attach 
any  blame  to  anyone. 

Islington  (London). — The  Special  committee  appointed  last  year 
to  consider  the  position  of  the  electricity  undertaking  has  issued  a 
report. 

The  Lighting  committee  was  instructed  in  July  last  to  take  into 
stock  the  unused  material  ordered  or  suiiplied  in  connection  with  the 
arc  lighting  extension  scheme  Avhich  the  Council  had  resolved  not  to 
proceed  with,  and  amoaj^st  the  material  was  a  quantity  of  cable 
ordered  from  the  British  Insulated  &  Hclsby  Cables,  which  had  been 
.stored  at  the  company's  works  at  Prescot,  awaiting  the  Councils  in- 
structions. The  committee,  which  has  now  arranged  for  its  delivery, 
has  been  in  negotiation  with  the  company  for  the  settlement  of  their 
claim  for  storage  and  hire  of  tlie  drums.  The  recognised  charge  for 
hire  is  Is.  per  drum  per  week,  and  having  regard  to  the  fact  that  there 
are  72  drums,  and  that  they  will  be  in  stock  for  some  time,  the  com- 
mittee thought  it  desirable,  in  the  Council's  interest,  to  arrange  for 
their  purchase.  The  value  of  tlie  cable  at  Prescot  is  £5,676,  and  the 
committee  has  agreed  with  the  company  to  pay  £478  to  cover  all 
claims  in  respect  of  storage  and  ih-um  hire,  ancl  to  include  the  pur- 
chase of  the  72  drums  referred  to, 

Middlesex  Tramways.— The  Lock  Bridge,  Harrow-road,  to 
Wembley  tramway  service  was  inaugurated  on  Friday  last  week. 

Morley.-  The  Council  have  applied  for  sanction  to  loans  of 
£7,l)l'.i  for  additional  plant  and  of  ,i;5,000  lor  cable  extensions. 

Northampton  Polytechnic  Institute. — A  special  advanced 
course  of  six  lectures,  followed  by  practical  demonstrations,  on  wire- 
less telegraphy  and  telephony,  will  be  given  on  Monday  evenings 
at  7  p.nj.,  commencing  May  4,  by  Dr.  .1.  Erskine-Murray,  M.I.E.E. 
Particulars  from  theollicesof  the  Institute,  St.  .lohn-street,  London, 
K.C,  or  from  the  principal.  Dr.  I!.  Mullineux  Walmsley. 

Official  Chemical  Appuintments. — We  have  received  from  the 
Institue  of  Chemistry  ot  Groat  Britain  and  Ireland  a  copy  of  the 
Bccond  edition  of  tlie  "  List  of  Ollicial  Chemical  Appointments," 
which  contains  a  list  of  ollicial  appointments  held  by  professional 
chemists,  including  professors  and  teachers  of  chemistry,  in  all  parts 
of  the  I'ritisli  Empire.  In  preparing  the  second  edition,  the  scheme 
adopted  in  the  (irst,  which  was  published  in  .Line,  l'.)0(i,  has  been 
adhered  to;  the  information  has  boeen  carefully  correcttd,  and  con- 
siderable additions  have  been  made,  including  an  index  of  names. 
The  list  is  arranged  in  two  main  divisions  :  The  first  contains 
appointments  in  Groat  Britain  and  Ireland,  under  the  various  de- 
partments of  State,  local  aulhorili  s  and  public  institutions,  and 
the  teaching  appointments  in  universities,  colleges,  technological 
insliliitioiis,  medical,  agricultural  and  veterinary  colleges,  and  in 
public  and  secondary  schools  The  second  contains  professional 
and  Iftftching  appointments  in  the  J'.mpire  of  India,  the  Dominion 
of  Caiinilii,  the  UonimoiiweiiUh  of  .Vnstralia,  the  British  Colonies 
and  I'rolcclorates,  and  in  lOgypt  and  the  Sudan  Provinces,  together 
with  an  appendix  giving  concise  information  as  lo  societies  and 
institutions  for  the  advancement  of  ehcinical  science  and  of  pro- 
fessional chemical    interests.     Intended   primarily   for  the   uso  of 


professional  chemists  and  those  who  contemplate  the  practice  of 
chemistry  as  a  profession,  the  publication  will  be  found  useful  by 
authorities  and  others  interested  in  the  applications  of  chemistry  to 
purposes  of  state  and  in  the  promotion  of  higher  education  in  the 
science.  The  list,  which  hasbecncompiled  by  Mr.  liichardl!.  I'ilcher, 
registrar  and  secretary  of  the  Institute  of  Chemistry,  i-i  published 
at  2s.  net.  post  free  It.  ;!d.  |  Copies  can  be  olitaincd  from  "  The 
I'^lectrician  "  Company. 

Paddington  (London). — A  speci.al  meeting  ot  the  Council  ha? 
been  held  to  further  consider  the  question  of  ligliting  a  portion  of 
Harrow-road.  Two  tenders  were  submitted,  one  by  the  Metro- 
politan Electric  Supply  Co.  for  the  erection  and  maintenance  of  24 
flame  arc  lamps  at  till  each  (total  ^312  per  annum),  and  the  other 
by  the  Gas  Co.  The  tender  of  the  Metropolitan  Co.  was  made  on 
the  understanding  that  the  arrangement  would  be  in  force  for  seven 
years,  and  the  Works  committee  recommended  the  acceptance  of 
their  offer,  but  the  Council  rejected  the  recommendation. 

Poplar  (London).  -The  borou.gh  electrical  engineer  (Mr.  .Tohn  II. 
Bowdsn)  reports  that  it  is  essential  that  the  extensions  of  the  elec- 
tricity generating  plant  and  mains  be  completed  by  the  end  ot 
October,  and  in  order  that  there  may  be  no  delay  the  Finance  com- 
mittee has  applied  to  the  L.C.C.  for  a  loan  not  exceeding  £24,000. 

Redditch.  Sanction  has  been  received  to  a  loan  of  iEl.oOO  for 
cable  extensions. 

Rochester. — The  new  tramways  extending  the  Bochester  system 
through  High-street  and  Strodwere  opened  for  traflQc  on  Thurs- 
day last. 

Swindon. — The  salary  ot  the  borough  electrical  engineer  (Mr. 
A.  Dimmack)  has  been  increased  by  £50  per  annum. 

Telephony  in  America- — According  to  the  annual  report  of 
President  Theodore  N.  Vail,  the  total  number  of  telephones  in  the 
Bell  system  of  the  United  States  and  the  ]>ominion  of  Canada 
stood  at ;!, 839,000  at  the  beginning  of  1908,  an  increase  of  768..S40 
telephone  stations  over  1907. 

On  .Jan.  1.  1899.  there  were  4(id.lS0  stations  in  the  United  States 
and  Canada  ;  the  new  century  opened  with  800.880  stations  ; 
3.UUO.O0O  were  exceeded  l>y  the  end  of  190(i  and  now  the  number 
approaches  4.000,00(1.  The  wire  mileage  now  amounts  to  8.f)10.r)92, 
of  which  1,141,()87  miles  were  added  diu-ing  1907.  More  than 
30.000  cities,  villages  and  hamlets  in  the  States  and  Canada  are  so 
interconnected  that  any  subscriber  can  reach  any  other  whether  in 
the  next  house  or  2.00t)  miles  away.  The  number  of  employees  to 
take  care  of  the  annual  business  of  .5,997.000.000  messages  was 
88.274.  The  (irofits  from  o))eratiou  amounted  lo  alioiit  t' t. 700. 000. 
The  profits  from  operation  amounted  to  aliout  i'4.7(IO.O(HI,  The 
dividends  paid  aniounted  to  about  i:2,000.0tl0.  Independenlly  of 
the  statements  contained  in  the  books  of  the  companies  composing 
the  Bell  system  a  careful  appraisal  was  made  liy  experts  fin-  iK'terinin- 
ing  the  reidacement  value  of  the  entire  phint.  No  allowanee  was 
made  for  the  value  of  franchises  or  way-leaves  not  now  obtainalde. 
The  results  of  the  inquiry,  which  follows  the  general  lines  of  one  pro- 
jKised  for  .American  railway  systems  by  President  Roosevelt,  are  as 
follows  : — 

All  obligations  of   the  American   Telephone  and 
Telegraph  Co..  and  its  associated  operating  com- 
panies in  the  I'niled  States,  including  capital 
stock  at  par.  held  by  the  iniblie  on  Jan.  1.  1908.    S.-iri4.9.'!9.000 
Cash  on  hand,  quick  receivables,  working  assets 

and  sundry  investments IUI.n74.(lOll 

Balance,  capital  representing  plants 4.'i;!.8li.").000 

Plants  carried  on  books  of  the  various  companies 

„t      492.49ii.000 

.\p|iraised  value  by  engineers  (copper  at   !.">  cents)     48S.29ii.ll(iO 

Oulslandiug  obligations  against  plant l.'i:!.8ii.'i,U0ll 

.\ppraised  value  in  excess  of  outstanding  idiliga- 

tions    :t4.4:il.(lOil 

liook     value    exchange    eonstniction    only,     per 

exchange  station   I  1  ' 

Book  value  all  plant  (toll  line  and  exihange)  of 
Hell  operating  companies  in  United  States  (not 
iiii'luiling  long  distance)  per  exchange  station...  I  It' 

BoiiU  \  able  all  phmis  in  (he  United  States,  inelnd 

iiig  long  I  list  anee.  per  exebange  station Mi  2 

'I'be  report  states  that  there  is  no  talk  iiinv  in  the  United  Stnti's. 
nor  is  there  likely  to  be  for  generalions  to  enine.  if  ever,  of  any  sucli 
iiiomentmis  step  as  that  wliieh  will  lie  taken  in  (ileal  Britain  when  the 
(iinernmeiit    iisHinni-s  the  telephone  system   in    1911.      The  prolileiii 

of  nntioiial  or  state  eoiitrol  of  public  servii orporations,  pri\atel\ 

owned  and  o|)eraleil  is.  however.  \  erv  inurli  in  iliseiissioii  in  Norlli 
.\merien.  Tb(>  slate  of  N'inv  York  already  has  a  public  utilities 
ronimiHsion  with  powers  to  regulate  many  of  the  aels  ami  pri\  ileges  ol 
corporal  ions  engaged  in  transpoi  I  at  ion,  liubling.  telegraph,  ami 
oilier  fiuietionM,  Other  slates,  like  MiissMchu.setts.  have  Hpeeial 
I'oinmiMnionH  for  the  regnliilion  of  particular  forms  of  public  serxicc 
.Among  corporation  inanagerH  of  (he  more  eiilighten<<d  type  it  hn 
eonie  lo  be  seen  thai  while  siieh  control  may  interfere  with  illegiii 
mate  slock  jobbing,  it   in  reality  siifegiuirils  all  gennine  forms  of  in 

\eslinent.   pniteeling   the  Hloekholders   from    unjust  iliabl unpeli 

lion  and   from  ilenmgogie  logishition.      Mr.   \'ail  states  that    "  then 
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'a  no  siM'ious  ohjoction  to  public  control,  provutcd  it  is  inilo|iondent. 
)nt<>lliKi>nt,  considerate,  thorougli  niul  just,  rocu>;nisinK,  n.s  docs  the 
Interstate  Coniniproo  ("onuuission.in  its  rc|iorl  rci'cnily  issued,  llial 
pa  lital  is  culilled  to  its  fiiir  return,  and  <;ood  n\nnai;enienl  or  cult  r 
prise  ti»  its  rewartl." 

Wednesbury.  Tlie  Council  have  received  sanction  to  a  loan  of 
iH.COo  for  the  purchase  of  cloctricily  meliorating  plant, 

P  &  0.  Batti  Wallahs'  Society. — A  branch  of  this  lociety  has 
been  established  in  Jiinningham,  and  on  the  l.'itli  inst.  the  branch 
hclil  a  smoking  concert. 

The  .-ociety,  as  originally  tornieil,  was  confined  to  electrical  engi- 
neers «lio  had  served  on  P.  &  0.  steamships.  The  success  of  the 
society,  however,  has  iudiu'cd  the  members  to  extend  its  sphere  of 
intliience,  and  la  admit  to  membershi|>  all  electrical  engineers  desirous 
of  joining.  Mr.  Walter  Riggs,  president  of  tlie  society,  gave  an 
adilress.  in  which  he  explained  the  objects  of  the  .society.  The  objects 
of  the  societ\  are  purely  social,  (he  idea  being  to  promote  social  inter 
cour.se  among.st  those  engaged  in  the  electiical  profes.'ion.  The  Bir- 
mingham liranch  already  numuers  about  30  members.  Mr.  .J.  P,  Kemp 
has  been  .appointed  ehairnian.  Mr.  I'.  S.  TasUer  vice  ehaiiman.  Mi'.  E. 
Shepp.ird  lo.\d  lion.  see.,  and  Mr.  A.  If.indley  hon.  treasurer.      .A  local 

COminitlee  li;is;ilsi«  lieeil  .■ippoinled. 


TRADE  NOTES  AND  NOTICES. 


READY    NOW. 

"THE  ELECTRICIAN"  ELECTRICAL  TRADES' 
DIRECTORY  AND  HANDBOOK.— The  1908  Edition 
of  the  Big  Blue  Book,  price  15s.,  or  post  free  in  the 
United  Kingdom,  15s.  gd.  The  new  and  enlarged  volume 
brings  a  great  mass  of  statistical  and  technical  data 
quite  up  to  date,  and  the  Directorial  Division  has  been 
thoroughly  revised  and  amplitied. 

All  branches  of  Electrical  Engineering  and  Industry 
are  fully  treated,  and  Electro-Financial  matters  have 
received  every  attention  in  the  new  volume,  which  aggre- 
gates more  than  2,000  pages.  The  Directory  Division  is 
complete  and  thoroughly  accurate,  and  has  been  com- 
pletely revised.  All  mere  lists  of  m;mbars  of  Societies 
and  Institutions  (so  easily  and  cheaply  available)  are 
excluded,  as  quite  unreliable  for  Manufacturers'  and 
Dealers'  purposes.  The  full  set  of  valuable  Statistical 
and  Engineering  Tables,  &c.,  have  been  very  carefully 
revised  and  extended,  and  remodelled  into  handy  book 
form  ;  these  are  included  in  the  igoS  Blue  Book,  mikinj 
it  the  most  complete  book  of  the  kind  ever  published. 


TENDERS  INVITED. 


The  Electricity  committee  o'  Poplar  (London)  Council  invite 
tenders  for  supply  and  erection  of  various  switchboards  and  gear  at 
their  electricity  svorks  and  sub-stations.  Drawing  and  specification 
from  the  borough  electrical  engineer,  Mr.  ,J.  H,  Uowden,  Glaucus- 
ftreet,  Bromley-by-Bow,  E.  Tenders  to  the  town  clerk  (Mr.  Lsonard 
Potts)  Council  Otlices,  High-street,  Poplar,  by  noon  April  29. 

PopJiir  (London)  Council  want  tenders  by  noon  April  '23  for 
erection  of  brick,  ferro-conjrete  or  corrugated  iroi  sub  station  at 
Millwdll.  Conditions  from  Borough  Eleotricil  Engineer,  (iUncus- 
street,  l!romley-by-Bow,  £. 

UawtensliiU  Corporation  invite  tenders  tor  supply,  delivery  and 
erection  of  steel  pjles,  overhead  line  equipment  and  accessories. 
Tenders  to  the  town  clerk  (Mr.  James  Whalley),  Municipal  Offices, 
Kawtenstall,  by  May  4. 

Glasijoiu  Corporation  invite  tenders  for  supply  of  (1)  main  cables, 
(2)  small  cables  and  wires,  (3)  electricity  meters  and  (4)  arc  lamp 
carbons  for  1'2  months  from  May  :U.  Tenders  to  the  town  clerk 
(Ur.  A.  W.  Myles)  by  •27th  inst. 

London  Count;/  Council  invite  tenders  for  wiring  and  fitting  for 
electric  lighting  of  the  traimvay  car  shed  at  Mare  street,  Htckney. 
Tenders,  upon  official  fonii-;,  to  the  clerk  to  the  Council  (Mr.  G.  L. 
Gomme),  County  Hall,  Spring-gardens,  S.W.,  by  H  a.m.  May  12. 

London  County  Council  want  tenders  by  1 1  a.m.  May  9  for  supply 
of  175  double-deck  roof  covered  car  bodies  and  maximum  traoiion 
swing  bolster  trucks  and  complete  elecirieil  equipments  for  sam?. 
Forms  of  tender  from  the  Clerk,  Spting-garJens,  S.W. 

West  Bntmiuich  Corporation  want  tenders  by  noon,  May  9,  for 
the  installation  of  molern  dejtructor  plant  at  the  electricity  works. 
Particulars  from  the  Borongh  Engineer  an!  Surveyor,  Town  Hall, 
West  Bromwich. 


Pm-lsiiioullt  Guardians  want  tenders  by  noon  May  L!  for  wiring 
the  additional  blocks  and  the  iiiaternity  ward  at  the  workhouso 
infiunary  Specification  from  Messrs.  Rake  \  Cogswell.  Pruden- 
tial-buildings,  rortsniouth. 

Clijilon  District  Council  want  tenders  by  noon  April  211  for  supply 
of  two  25  kw. dynamos.  Specifications  from  the  J'llectric.il  Engineer. 

Tenders  are  invited  for  the  supply  of  a  new  battery  at  H'tihdiilr 
workhouse.     Par.iculars  from  the  clerk,  Mr.  K.  A.  Leach. 

The  Deputy  Postmaster- General,  Stjilneij,  N.S.W.,  wants  tenders 
by  2:;i0  p  lu.  .Fune  10  for  supply  of  8  tons  h  d.  copper  wire  (400  lb. 
per  mile),  H  cwt.  copper  tape  binding  (20  lb.  per  mile),  I,.SO0  por- 
celain insulators,  and  2,000  tallow  wood  crossarms  :  and  also  tenders 
by  2::!0  p.m.  .\\ig.  12  for  supply,  &c.,  of  branching  metallic  multiple 
magneto  switchboard.  Specifications,  ttc,  from  the  Comiiionweallh 
Offices,  72,  \'ictoria-street,  London,  S.W. 

The  Direcion  General  dc  Correos  y  Telegrafos,  yjadiid.  require 
tenders  by  1  p  m.  May  4  for  supply  of  H0,000  creoseted  pine  posts. 

Tenders  will  he  received  until  11  a.m.  May  8,  at  the  Town  Hall, 

Villariihia  dr  !n.<   0/o.v.  Sp.ain,  for  the  public  electric  lighting  of  the 
town  for  20  years. 

The  Board  of  Works  of  the  port  of  Tarnirionti,  Spain,  require 
tenders  by  ."i  p.m.  J\Iay  'M  for  the  provision  of  electrical  energy  for 
lighting  and  motive  power  at  that  port.  , 

Local  representation  is  necessary  in  each  case.  Copies  of  the 
"  ^fadrid  Gazette  "  for  .\pril  S.  9,  and  12,  which  contain  the  n  tices 
inviting  tenders,  maybe  seen  at  73,  Basinghall-street,  London,  l".  C, 

TENDERS  RECEIVED  AND  ACCEPTED. 

Ilford  Council  have  accepted  the  tender  of  the  General  Electric 
Co.  for  a  1,000  kw.  steam  dynamo  (Belliss  vertical  engine  coupled 
direct  to  multipolar  dynamo),  and  that  of  Babcock  &  Wilcox  for  a 
water-tube  boiler  and  accessories. 

Barrow-in-Furnoss  Council  have  accepted  the  tender  of  the  British 
Insulated  &  Helsby  Cables  for  the  supply  of  I-')  tons  of  copper  at 
£.J9.  10s.  per  ton,  to  be  delivered  in  the  form  of  cable  of  various 
sizes  as  required. 

Barking  Council  have  accepted  the  offer  of  Kaye,  Son  &  Co  to 
supply  coal  to  the  electricity  works  during  the  ensuing  12  months 
in  such  quantities  as  may  be  required,  at  the  uniform  price  of  03jd. 
per  unit  generated. 

Croydon  Council  has  accepted  the  following  tenders  :   - 

Babcock  &  Wilcox,  coal  and  ash  conveyor,  £1,151 ;  Weber  Coi.crcte 
Construction  Co  ,  coal  and  ash  bunkers,  ,t'631. 14s.  ;  St.  Pancras  Iron- 
works Co,  builders'  work  at  electricity  works,  £205.  17s.,  and  switch- 
board flooring,  £141;  Cory  Bros.  &  Co.,  large  Welsh  coal  (for  three 
months)  ;  .1.  H.  CJilmaii  &  Co.,  large  bard  steam  coal  (from  May  1  to 
.March  31  next)  and  small  nut  coal  (for  six  months). 

East  flam  Electric  Lighting  and  Tram  ways  committee  has  accepted 
the  tender  of  W.  R.  Reynolds  for  fixing  and  supplying  the  necessary 
installation  (exclusive  of  lamps)  in  connection  with  the  hiring  of  arc 
lamps  by  coasumers  at  £2.  17s.  6d.  for  a  two  lamp  installation, 
£5.  1.5s.  for  a  foitr-lamp  installation,  and  £8.  123.  61.  for  a  six  lamp 
installation. 

For  the  supply  of  1,500  tons  of  Ibstock  fine  slack  coal  during  the 
ensuing  year  to  East  Ham  Council  the  tender  of  E.  Poster*  Co.  at 
10s.  per  ton  has  been  accepted.  The  tenders  of  Thos.  Moy  (Ltd.)  for 
500  tons  of  yard  slao'i  coal  at  lis.  UJ.  per  ton,  and  of  M  H  Abbott  & 
Co.  for  365  tons  at  lis.  6d.  per  ton  have  also  been  accepted. 

Portsmouth  Council  have  accepted  the  tender  of  McMillan  &  Co. 
(representing  the  Electcrisk  Bureau,  Christiania)  for  a  i^d  line 
telephone  switchboard  and  10  junction  lines  at  £104;  and  that  of 
Felten  &  Guilleaume-Lahmeyerwerke  for  cables  f\t  .£313.  12*.  lid. 

Heston  and  Isleworth  Council  have  accepted  the  tender  of  T.  His- 
cock  at  £17  for  wiring  the  local  baths.  G.  Weston  &  Sons'  tender 
was  £17  and  E.  A.  Hellyer  &  Co.'s  £17.  \m. 

Malvern  Council  have  accepted  the  tender  of  the  British  Insu- 
lated &  Helsby  Cables  for  house  service  and  fuse  boxes  and  com- 
pound, and  that  of  Siemens  ISros.  Dynamo  'Works  for  meters. 

Portsmouth  Council  have  accepted  the  tender  of  I'aylor  &  Co.  for 
an  electric  light  installation  at  the  South  Parade  at  £3.4.80. 

Swindon  Council  have  accepted  the  tender  of  Bays  \'  Co.  for 
electric  cable, 

Ravensthorpe  Council  have  accepted  the  tender  of  Mr.  ,T.  1>. 
Morton  for  wiring  the  Council's  offices  at  £26.  17s. 

The  Postmaster- General's  Department,  Melbourne,  Victoria,  has 
accepted  the  following  tenders  : — 

India  Rubber,  (iutta  Perchj.  &  Telegra()h  Works  Co  ,  single-con- 
ductor cords,  fuses  and  lead  strips,  and  attachments  for  Meidinger 
battery  ;  British  Insulated  &  Hel.sby  Cables,  two  conductor  i-jrds  for 
metallic  circuits  :  Liwrence  *  Hanson,  trembling  bells,  magneto- 
exteinion  bells  and  extension  switches;  .1.  Bartram  &  Son,  complete 
wall-telephone  convcrsers,  receiver  oar-pieces  and  fuses  anl  holders; 
R.  B,  Hungeiford,  indicators  a. id  ni'dallie  circuit  jacks  ;  ./.  A.  Newton 
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&  Co.  Pioprietdi  V,  insulators,  section  switches  and  jjlow  lamps ; 
Davies,  Shephard  &  Co.,  single-cord  plugi  and  screws  ;  Cole  Bentley, 
german  silver  spriiigs  and  I iras-s  washers  fur  distril>n ling  lioards  ;  V. 
Vandcrki'len  &  Co.,  g.i.  tie  wire,  oHico  wire  .iiid  wire  for  switch- 
liojirds  :  .las.  Beardshall,  doublo-weight  pulleys;  (;ei>.  Sweet,  stoni- 
waro  eo.idiiits. 

The   I'ojtmaster-Cener.xrs   Department,    Perth,  W.   .\ustralia,   has 
acceptoil  the  tenders  of  British  Insulated  &■  Helshy  (iililes.  telephone 
cable  :  Siemens  Bro.s.  k  Co.,  knife  switches  ;  Splatt,  Wall  &  Co.,  accu 
mulators  ;  O.  Haes,  voltmeter  and  ammeters  ;  Alfd.  Bray,  telephone 
cabinets. 

The  Postmaster-Oenerars  Department,  Hobart,  Tasmania,  has  ac- 
cepted the  tender.s  of  British  Insulated  &  Helsby  Cables,  paper  insu- 
lated lead-covered  cable  :  .Mauri  Bros   &  Thompson,  c.i.  pipes. 

The  AUgeuieine  Electricitiits  Gesellschafc  are  supplying  high- 
tension  lightning  arrester  equipment  with  a  horn-type  mast  switch 
to  the  Mount  Lyell  Mining  &  KiiUvay  Co.,  a  1,600  H  .i>.  three-phase 
generator  to  the  Kalgoorlie  Power  Co  ,  and  Tirrell  voltage  regu- 
lators to  the  Mount  Lyell,  Golden  Horseshoe,  and  Casillis  mines. 

Electricity  in  Steel  Works. — The  tender  of  Messrs.  Wellman- 
Seaver  &  Head  has  been  accepted  for  the  erection  of  electric  gene- 
rating plant  for  the  New  Priton  Ferry  Steel  Co.  The  Llanelly  Steel 
Co.  have  alsoplaced  acontract  for  two  200  kw.  steam  generating  sets, 
switchboard  and  power  station  crane  with  the  same  company,  who 
have  ordered  ^the  dynamos  from  Siemens  Bi-os.  Dynamo  Works, 
and  the  engines  from  Bellis  and  Morcom. 

BUSINESS  NOTICES. 

Mr.  .Tohn  .T.  Inniss,  M.I  Mech.E  ,  who  has  been  on  a  long  business 
tour  through  China,  has  opened  a  branch  office  in  connection  with 
his  firm  (Messrs.  Inniss  &  Riddle,  of  Birmingham)  at  40,  Szechucn- 
road,  Shanghai,  where  the  firm  will  conduct  their  Chinese  business 
as  consulting  electrical  and  mechanical  engineers  and  machinery 
and  general  import  merchants. 

The  central  offices  of  the  Kabelfabrik  und  Drahtindustrie  A.-G. 
has  been  removed  to  4,  Stelzhamergasse,  Vienna  III  2.  The  tele- 
graphic address  remains  "  Kabel  Wien." 

N.  T.  Marquetti  &  Edmund  C.  Sparkes,  electrical  fittings  manufac- 
turers, &c.,  118  and  120,  Wardour-strcet,  London,  W.,  have  dissolved 
partnership. 

LIQUIDATIONS,  &c. 

Claims  against  the  Pieceiver  for  the  debenture  holders  of  D. 
Santoni  &  Co.(190G)  (Ltd.)  by  June  1  to  Mr.  H.U.  Nordaby,  13  and 
14,  Abchurch-lane,  London,  E.C. 

Meeting  of  Creditors. — X  private  meeting  has  been  held  of  the 
creditors  of  Charles  1'.  W.  Zobe],  electrical  engineer,  triding  as 
Zobel  &  Son,  153,  Euston-road,  N.W. 

Statement  of  afl'airs  showed  trade  creditors  £840.  6s.  7d.,  cash 
creditors  i'1.150  and  |ireferential  claims  £80.  15s.  6<1.  Mr.  S.  H.  Wood, 
73,  Ba.singliall-strcet,  E.G.,  is  trustee,  with  a  committee  of  inspection. 
The  following  are  the  principal  creditors  :  \V.  E.  Chance  &  Co  , 
£450:  E.  Brown  &  Co.,  £107;  Evered  &  Co..  £36;  Edison  &  Swan 
Co.,  £10  :  Electrical  Co.,  £10  :  Fall;,  Stadclmann  &  Co.,  £31  :  (ieneral 
Electric  Co.,  £16  :  Siemens  Bros.  Dynamo  Works,  £16  :  Sterling  Tele- 
phone Co.,  £31;  Stearn  Electric  Lamp  Co,  £16;  British  Thomson- 
Houston  Co.,  £13  ;  Pilkington  Bros.,  £19. 


Sale  by  Auction  — Messrs.  Fuller,  Horsey,  Sons  &  Cassoll  will 
include  in  their  sale  hy  auction  at  II. M.  Dockyard,  Shcerness,  on 
Tuesday,  May  12,  at  11:1.'3  a.m.,  .500  tons  scrap  iron  and  steel,  12 
tons  old  foundry  ashes,  12  tons  zinc  sheets  and  bottoms,  a  quantity 
of  electric  cable  and  electrical  gear  (various),  fiO  tons  scrap  brass, 
copper  and  mixed  metal,  16  tons  old  lead,  ships'  anchors  and  stocks, 
some  m.achine  tools,  including  lathes,  milling  machines,  six  hj'drau- 
lic  jacks,  weighing  machines,  vices  and  tools  (various),  throe  electric 
light  engines,  pumfs,  &c.  Catalogues  ((id.  each)  may  be  had  at  the 
Dockyard,  and  of  Messrs.  Fuller,  lloracj'.  Sons  &  Casseli,  11, 
1!  Uitersquare,  London,  E.C.     See  also  an  advertisement. 

Plant  for  Sale.  Mr.  E.  .1.  .Icnnings,  West  Walls,  Ncwcastle-on- 
Tyne,  has  for  sale  electrical  machinery,  suitable'  for  isolated  gener- 
ating plants  or  extensions  of  existing  plants.  Tlie  machinery  con- 
stitutes the  whole  of  the  generating  plant  at  the  Dale  ICnd  elcc 
tricity  station  of  Birmingham  Corporation,  which  has  been  pur- 
chased by  Mr.  .lennings.  Photos  and  full  list  on  application. 
Further  particulars  are  given  in  an  advertisement. 

A  (i  kw.  second  hand  dynamo,  with  switchboard,  and  a  (piintity 
of  litlings  are  offered  for  sale.  May  be  inspected  at  Pauling's  depot, 
Groenford  Station  (G.W.U.l,  Soutliall.     Sec  an  advertisement. 

An  advertiser  wishes  to  dispose  of  two  12  in.  I'lackinan  fans,  with 
starters,  for  220  volt  d.c.  circuit. 

Partnership  Wanted.-  An  cloctro-inetallurgical  engineer,  having 
valunhle  patents  and  with  largo  contracts  ponding,  advertises  for  a 
pirtncr  who  couhl  tnUo  up  foreign  travel. 

"Qarcke's  Manual  of  Electrical  Undertakings."  Wr  liavo 
received  from  the  I'.loctrical  Press  (Ltd.),  .'17  and  .'iH,  Strand,  W.U.,  a 
copy  of  the   IDOH  edition  of   this   useful  work  of  reference  of  llie 


electrical  industry.  The  new  volume  (which  is  the  12th  annual 
issue  of  the  '■  Manual  ")  contains  close  upon  2,0:)0  pages  and  70 
maps,  statistical  and  general  information  (including  names  of 
leading  otiicials)  relating  to  nearly  :!  COO  electrical  undertakings. 
The  general  information  is  clas.sified  as  follows:  (1)  lUectric  light- 
ing, power  and  traction,  (2)  telegraph  and  telephone,  (3)  manufac- 
turing and  miscellaneous,  (4)  colonial  and  British  possessions,  (.5) 
directory  of  oflicials,  and  (6)  list  of  other  electrical  companies  regis- 
tered since  1856.  These  sections  give  a  full  record  of  both  company- 
owned  and  municipal  electrical  undertakings.  For  convenience  of 
reference  each  section  is  arranged  in  alphabetical  order  and  a  com- 
prehensive index  is  also  provided.  The  first  lOD  pages  are  devoted 
to  "  Progress  of  the  Year,"  and  give  much  useful  statistical  and 
gener.al  information  as  to  Parliamentary  and  legal  matters,  finance, 
&c  A  directory  of  the  members  of  tramway  and  ligh  ing  com- 
mittees of  the  United  Kingdom  has  been  included  in  this  issue.  All 
the  other  well-known  features  of  the  "  Manual  "  have  been  ampli- 
fied and  corrected  to  date.  The  published  price  of  the  new  edition 
is  21s   net. 

CATALOGUES,  &c. 

E.r.S.  Pailfrirx. — A  very  complete  catalogue  of  the  Electrical 
Power  Storage  Co.'s  specialities  has  just  bsen  issued,  and  takes  the 
form  of  an  artistic  folder,  in  which  are  bound  up  a  quantity  of 
leaflets.  These  are  provided  with  a  useful  thumb  index,  so  that 
one  can  immediately  turn  to  the  particular  leaflet  reijuired.  The 
leading  types  of  cells  manufactured  by  the  company  are  illustrated, 
and  complete  dimensions  and  technical  particulars  as  to  number  of 
plates,  charge  and  discharge  rates,  weights,  &?.,  are  carefully  tabu- 
lated. 13  distinct  types  of  cells  are  manufactured,  the  range  in- 
cluding patterns  for  heavy  duty,  as  well  as  light  weight  cells  suitable 
for  motoring,  electric  launches,  &c.  There  is  also  a  special  traction 
cell  known  as  the  '■  Faure-King,  "  made  in  A  and  B  types,  listed  and 
priced.  A  large  number  of  pamphlets  deal  with  launches,  sundries, 
particulars  of  acids,  special  laboratory  cells,  miners'  and  hand 
lamps,  and  special  instruments,  such  as  cell  testers,  hydrometers, 
inspection  lamps,  &3.  The  pamphlets  have  been  tastefully  arran  ged, 
and  are  well  printed  in  two  colours  on  heavy  art  paper. 

Stiilion  Lifcraht'c. — The  Borough  Electrical  Engineer  and  Mana- 
ger of  tlie  Electricity  Department  at  Loughborough  is  determined 
to  leave  no  stone  unturned  to  secure  every  power  consumer  possibl ; 
for  the  electric  sen  ice.  Mr.  W.  H.  Allen  sends  us  some  specimens 
of  the  literature  which  he  is  issuing  on  the  subject  of  electric 
driving  and  the  comparative  cost  of  running  electric  motors  and 
steam  and  gas  engines.  In  conjunction  with  this  information  he 
is  sending  out  follow-up  circular  letters,  which  are  intended  to  im- 
press their  recipients  with  the  necessity  for  dealing  with  a  matter 
which  is  of  undoubted  importance  to  themselves. 

MetdUtc  Lamps. — The  Bryant  Trading  Synd.,IIor3ell  road.  High- 
burj',  London,  N.,  forward  us  a  copy  of  their  new  list  describing  the 
British  "  Metalite  "  incandescent  lamp.  This,  the  maker)  claiir,  is 
the  first  metallic  filament  lamp  of  British  invention  and  manufac- 
ture to  be  put  on  the  market.  The  list  contains  illustrations  of  a 
e4  c.p.  200  volt  pattern  and  views  of  lamps  for  other  voltages.  The 
life  of  the  lamps  is  given  as  1,000  hours,  the  eflicioncy  being  in  tho 
neighbourhool  of  1  watt  per  candle-power. 

Varidhlc-Upced  A.C.  Miitiirs. — An  advance  specification  of  a  vari- 
able-speed one-phase  motor  reaches  us  from  Bcrgtheil  A  Voung,  who 
state  that  the  machine  is  suitable  for  the  driving  of  printing  presses, 
calico  printing  machinery,  lifts,  machine  tools,  organ  blowers,  kc. 
The  machine  is  of  the  coi>:mutator  type  and  its  characteristics  are 
said  to  be  the  same  as  those  of  a  series-wound  c.c.  motor,  thougli 
the  current  consumption  is  stated  to  be  less.  The  speed  m.ay  be 
varied  from  zero  to  fnll  speed. 

fitecl  Jionl!t.  Jfcssrs.  Bonlton  k  Paul,  Norwich,  send  us  a  copy 
of  a  booklet  entitled  "  Norvic''  Steel  Boats.  From  this  we  gather 
that  the  company  build  up  special  forms  of  stocl  boats  suitable  for 
pleasure  purposes,  either  for  river  or  sea.  Tho  company  alsi 
manufacture  two  c\  cle  valvoloss  reversing  petrol  motors,  which  may 
befitted  to  those  boats  if  desired.  These  motors aro  also  arranged 
to  run  on  common  paratVin. 


BOOKS  RECEIVED. 

(CoplM  of  tho  nndermontionoil  work-*  ran  tm  liftd  from  Thf  Klfctrifitix  orti  -e,  po-t 
free,  ou  reooipt  of  piibliahod  price.  Add  .s  per  cent,  fvir  abroad  or  for  forotKQ  t>ouks  ) 

"Proceedings  of  tho  lioyal  Soci<>ty ''  \o\.  L\\\.  No.  5.'18. 
Series  A  Mathematical  and  Physical  Sciences.  Series  11  -Riolo- 
gical  Sciences.     (London  :  Harrison  &  Sons.)     A,  43.  (Id. ;  B,  2s  (Id. 

"  Machinn  Design,  Construction  and  Drawing."  By  Henry  .1. 
Spooner.     (London:   Longmans,  (iroon  &  Co.)     K^ls.  (5J.  not. 

'Magnetism  and  I'.loctricily.  "  Hy  S.  8.  Kichardwn.  (Loml  m  : 
Itlackir  it  Son.)     5s.  net. 

"Telegraphic  Systems  and  Olhor  Notes."  ByArthiu-  Crotch.  (Lin- 
don  :  Charles  (IriHiu  A  (^o.)     .Is.  net. 
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PATENT  RECORD. 


APPLICATIONS  FOR  PATENTS. 

NoTK.  —  The  mtdt-menlionid  Applicn/ionii{excfiil  Ihone  vuirkedf^  are  not 
open  to  piiblii-  iimjicclum  nulil  afUr  aeceplance  of  Comjilele  Spe.ciliralionn 
Tho-ie  markeil  t  ai-e  open  /or  iiixpeelion  12  moiUhs  ajlir  the  ilale  attiiclied 
to  ihcm,  il'thiy  hare  not  Ikcii  piihliahcd  pnrioiisly  hi  the  urdiimry  course. 
aVmiitw  iciihiii  fxtrenlhe^s  •irtthose  of  commuiiicator-i of  iureiUiuius.  When 
Complete  Specification  accompanies  apjilicntion,  an  asterisk  is  affixed. 

Jiiiiuurv  18,  1908. 
1.252  FiEi.n  &  Fkkk.vnti.     Klccti-om.igiietic  devices  for  use  on  altei'- 

iintiii<;ciiriciit  circuits. 
1,263  Cii;KAKii.     IVofliiciiiLi  and   utilising   electrical  etlluvia.     (Date 

applied  for,  19  4  07.)*t 
1,260  Thomson.     Telegraphic  codes. 

Janmiry  20,  1908. 
1,320  (jRiKKix.     Rot^uy  engines. 

1.522  Hanpcoik,  Dykks  &  Smith.     Bo.xes  for  electric  wiiinf;.* 
1.352  Wu.nv  4  Vivi.vx.     Pressureo|jeratod  valves  for  fluid-pressure 

engines. 
1,333  Nil  iioi,sox.    Telephonic  receivers.* 
1,3M  Sai,/kr.     Electrolytic  deposition  of  chromium.     (Date  applied 

for,  2I,l,07.)'t 
1,559  Immisi'H.    Manufacturing  goods  of  rubber,  ebonite  or  vulcanite 

and  other  materials  liy  lieat  and  compression. 

.January  21,  1908. 

1,391  M.\ci.KA.N.     steam  or  other  fluid  pressure  engines. 

1.599  Parkkk.     Telegraphic  apparatus. 

1,401  Brown.     Insulating,  supporting  and  jointing  conductors. 

1,404  Pkahson.     Mechanical  stokers. 

1,420  CiiLouiiiK  Electrical  Storaiie  Co.  &  Heap.  Treatment  of 
wood  for  batteries  and  electrolytic  cells.* 

1,424  CAri:iiT.  Steiim  engines  in  which  reciprocatory  motion  is  con- 
verted into  rotary  motion.* 

1.427  I)K  KoRFST.     S|>ace  telegraphy.      (Date  applied  tor,  29/l/07.)»t 

1.428  Voss.     Slipper-brake  gear  for  tramcars  and  other  vehicles. 
1.431  TnoMi'soN.  (Oes.  fiir  Dralitlose  Telegraphie  m.b.H.,  Germany.) 

Producing  little  damped  oscillations  for  wireless  telegraphy.* 

1,450  Mavor  &  Mavor  &  Cori.sos.     Electrical  operation  of  haulage 

and  winding  gear  and  the  propulsion  of  vessels,  road  vehicles 

anil  other  botiies. 

liuHx  it  Tei.eimims  LiMiTEii.   Elcctiical  devices  for  contiolliiig, 

igniting  ami  extinguishing  gas  from  a  distance. 
B.T.H.  i'o.     {(;.E.  Co.,  U.S.)     Electric  furnaces. 

.January  22,  1908. 
BiaioK  *  HiKsT.     Manufacture  of  resistances. 
HoOKiiAM  &  Cha.mi'.erlain  &  HooKHAM.     Electricity  meters. 
1,505  CiiA.MBEKLAiN  &  HooKiiAM  it  Hoi. BEX.     Electricity  meters. 
1.SC6  CROSSLEV&  Atkinson.  Governing  internal  combustion  engines. 
1.513  FiRNiss.     Turbine  engine. 

1.515  Von  M.M)ALER.    Apjiaratus  for  wireless  transmission  and  trans- 
mission by  wires  of  photographs,  drawings  and  tlie  like. 
1,532  SiEMi  Ns  &  Haijske  A.-G.     Electric  signalling.     (Date  applie 
for,  23/107.)»t 

1.546  I'lliENix  Dynamo  Mf<;.  Co.  &  Pohl.     Armature  windings  for 

commutator  electric  machines. 

1.547  Lan<;e.     Kadio-telegraphy.     (Date  applied  for,  22/l/07.)'t 
11,649  li.T.-H.  Co.  &  Samiei>on.     Heat  accumulators. 

.January  23,  1E08. 
1,596  Moil.     Arc  lamps. 

1.615  Bei.in.  .\pparatus  for  reproducing  at  a  distance  photograplis, 
lilocks,  diawings,  &c.     (Date ap|>lied  for,  24/l/07.)*t 

January  24,  1908. 
Current  generating  and  motive  power  machine. 
Heating  by  electricity. 

.lanuary  25,  1908. 
Switch  operating  mechanism.* 
1,723  Moouiioi  SE.     Actuating  track  brakes. 

1.733  SciioFiEi.D.     Trolley  retriever. 

1.734  Taylor.     Battery  substations   fed  from   .■iltcrnating  current 

systems. 
1,754  I.,krt<iirne.     Recuperation  of  electric  energy  for  [Hojeclors 

(Date  applied  for,  ll/2/07.)*f 
],'.70  B.T.H.  Co.     (G.E.  Co.,   U.S  )     Dynamo  electric  machines. 


1.453 
1,470 

1.491 
1,502 


1,670  Fkost. 
1.696  FltA^K. 

1.721  Allen. 


SPECIFICATIONS   PUBLISHED. 


1906  .Si'i:(  ikication.s. 

23,016  Mai  KIE.  Dynamo-electric  machines  for  maintaining  a  prac- 
tically constant  E.M.F.  under  variations  of  speed,  .specially 
applicable  to  train  lighting. 

23,223  Hli.se.  Smoke-consuming  furnaces  and  utilising  heat  from 
same. 

28,724  Oli\  ER.  .Mechanical  care  for  Ciirrying  overhead  transmission 
cables. 

29,121  Warwick  M.vchinery  Co.  &  Halliwell.     Turbines. 

1907  Si'ECIFIOVTIONS. 

1,264  MiiRA.     Manufacture  of  electrical  accumulators. 

1,356  GaN/.    &    Co.    ElSENi:ll->SEUEI     I.NU     MAi.aiNEXFAIlUIKS     A.-(i.). 
I'egiilating  pressure  of  alternating  current  generators.   (Date   I 
a|>plied  for,  19,2,06.)  I 


1,393 

1,517 

1,608 
1,713 
1,769 

2,158 
2,417. 

2,815 
2,937 


3,2E4 
3,915 
4,182 

4,738 

5,066 
5,334 
6,574 

6,067 
6,242 

6,929 

8.240 
8.379 


8,379a 

9,851 

10,007 

11,072 
13,175 

13,942 
14,083 

14,221 
17.947 


rock 


Wakwiik   MAriiiNERV  Co.  &  Samueuson.     Controlling  su|iply 

of  motive  lluid  to  turbines. 
MciKioM  it  Walsiie.     Construction  of  choking  coils  for  alter- 

natiug  current  testing. 
Kadi'Lifki:  it  Raocliffe.     Mechanical  stokers. 
Eckstein  &  Heat.     Fusible  cut  outs. 
R.VYMOND-BaRKER    &    A.MALi^\MATEll     Radio-Telecrai'ii     Co. 

Radio  telegra|ihy. 
IJ.T.H.  Co.     (G.E.  Co.,  U.S.)      Brush  holders.  .- 
V  CiiAMr.ERs   it   Bennett.     Electric   ignition  switches.     (Date 

applied  for,  31,1/07.) 
Best.     .Safety  terminals  for  accumulators  in  mines. 
CiiAMHEKs  it  Be.nnett.     A|)paratus  for  making  and  luciking 

the  current   on    electrically-tired    internal-explosion   engines 

and  the  like. 
Vennek  it  Gkissi'.ai  II.     Time  switches  for  electric  circuits. 
Revnoi.ds.     Electric-heating  apparatus. 
B.T.H.  Co.   (G.E.  Co.,  U.S.)     Protective  devices  for  electric 

circuits. 
Allegmeine    Elektkicitats     Geseli,s(Iiai-t.       Electric 

drilKs.     1  Date  applied  for,  27/2/06.) 
Hann,  Iscle  it  Drake  &  Gorman.     Electric  couplings. 
Eisenstkin.     Producing  undamped  electrical  oscillations. 

B.T  -H.  Co.    (G.E.  Co.,  U.S.)    (conductors  for  use  as  iii&in- 

descing  bodies  in  electric  lamps. 
Bill.     ()verhead  conductors  for  electric  tramways. 
B  T.-H.  Co.    (( ;.E.  Co.,  U.S.)  Systems  of  electrical  distribution 

employing  vapour  rectifying  devices. 
Siemens  &   Halske  A.-(3.     Telegraphy.     (Date   applied   for, 

22/3/06.  )'f- 
Damseaix.     Holders  for  incandescent  lamps. 
LiiNcsTKOM.     Automatically  balancing  the  axial  pressure  on 

rot/ating  vane-carrying  parts  of  turbines.     (Date  applied  for, 

11/4/06.)  "  ■ 

LlTNOSTRo.^i.     Turbines  with  automatic  axial  balancing  device. 

ll)at«  applied  for,  11  4/06,  and  under  Rule  13,  10/4/07.) 
B.T.H.  (Jo.     ((}.E.  Co.,  U.S.)     Maximum  demand  indicators. 
Siemens  Bros.  Dyn.'.mo  Works  &  Poynder.     Means  for  alter- 
ing the  working  speed  of  polyphase  motors. 
Maroums.     Plates  for  accumulators. 
Watkins,  Bolster  &  Goodsell.     Electric  selecting  apparatus 

for  telephones. 
Klein.     Turljines. 
Sefton-.Jones.      iMcLellan.)     Feed-water  injectors   for  sto;uu 

boilers. 
Malson.     Fuses  for  use  in  blasting  and  the  like. 
Kallek.     Automatic  electrical  gong-ringing  itevicu. 


COMPANIES'  MEETINGS  AND  REPORTS. 


BABCOCK  &  WILTOX  (LTD.)— Net  prolit  for  1907  was  £309,768. 18s  lOd., 
making,  witli  £25,895.  4s.  6d.  from  1906,  £335,664.  3s.  4d.  Interim 
dividends  of  3  per  cent,  on  the  preference  shares  and  of  8  |)er  cent, 
on  the  ordinary  shares  absorbed  £69,400,  leaving  £266,264.  3s.  4il. 
The  directois  recommend  the  following  ilivirlends  for  the  half-year 
ended  Dec  31  :  Balance  3  per  cent,  on  preference  (less  tax),  8  per  cent, 
on  the  ordinary  (tax  free)  and  a  bonus  of  4  per  cent,  on  the  ordinary 
shares,  absorbing  altogether  £102,600.  £100,000  has  lieen  placed  to 
reserve,  £25,C0O  to  dividend  equalisation,  £38,664.  3s.  4d.  is  carried 
forward.  The  extension  of  the  works  referre<l  to  in  last  year's  report 
have  been  com|iIeteil  and  are  in  working  order,  and  ha\e  enabled  the 
increase  in  the  business  during  last  year  to  be  dealt  with.  The  volume 
of  orders  on  hand  at  Dec.  31  and  carried  over  for  execution  in  1908  is 
consideraV>le.  • 

BRITISH  ALUMINIUM  CO.  (LTD.)  — The  |)rofit  for  1907  wa.s 
£120,481. 17s.  3d.  Afterdeductuigdebenture interest  (£28,514  16s.  8d.), 
expenses  of  issue  of  new  cajiital  £7,227.  9s.  8d.)  and  appropriating 
£10,761.  5s.  6d.  in  reduction  of  cost  of  temi>orary  factory  at  Kinloch- 
leven,  the  lialance  is  £73,975.  5s  5d.  It  is  proposed  to  write  otf 
£20,000  for  depreciation  and,  with  £34,548.  Us.  9d.  from  pre\ious 
year,  the  available  total  is  £88,523.  17s.  2d.  Interim  dividends  have 
ab.sorbed  £22,783.  8s.,  and  the  board  now  projiose  to  pay  the  linal 
preference  dividend  (£7.000),  balance  of  interest  on  funding  certili- 
("ites  (£1,288.  2s.),  interest  at  5  per  cent,  on  conversion  shares 
(£4.963.  5s. j  and  a  final  dividend  at  the  rate  of  7  per.  cent,  on  the 
ordinary  shares  for  the  year  (£7,000).  Of  the  £45,489.  2s.  2d.  remain- 
ing, £8,986.  8s.  lOd.  has  been  utili.seil  in  purchasing  anrt  cancelling 
2, 196  £5  funding  C(-rtiticates,  leaving  £36,502.  13s.  4d.  to  be  carrieil 
forwanl.  Conipaieil  with  1906,  theie  has  been  a  ilecline  in  the  protits, 
which  is  attributed  to  tin;  slump  in  copper  last  .July,  and  to  the  result- 
ing demoralisation  in  the  metal  markets.  The  temporary  aluminium 
works  at  I.even  only  commenced  producing  during  the  last  week  of 
December,  and  those  at  Stangfjord  in  .lanuary.  Progress  continues 
to  be  made  with  the  development  of  the  permanent  power  scheme  at 
Kinloehleven,  but  there  is  no  pros|iect  of  arry  power  lieing  derived 
from  this  prior  to  (he  summer  of  next  year,  when  the  various  .sections 
of  the  work  ."houlcl  be  completed  to  enable  the  productiiui  of  alir- 
rnininiim  to  be  started.  The  development  ol  the  Oisiir  us  power  scheme 
is  being  proccederl  with,  and  a  contract  has  been  entered  into  for 
the  construction  of  the  first  [jortions  of  the  hydraulic  section  of  the 
works.  The  construction  of  the  Marligny-Orsieres  railway,  which 
was  commence<l  last  year,  is  proceeding  satisfactorily. 
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ELECTRIC  TRACTION  CO.  OF  HONGKONG  (LTD.)— The  leport  for  1907 
sUites  tliat  the  lesiill  of  tlie  yi-urs'  working'  (after  paying  interest  and 
other  charges)  is  a  i^rotit  of  £5,950.  The  director  have  placed  £6.000 
to  reserve  for  depreciation  and  renevvaLs.  The  total  receipts  were 
£4?, 705,  against  £41,063,  an  increase  of  4  per  cent.  Owing  to  the 
large  loss  sustained  in  respect  of  subsidiary  coinage  (£4,400)  represent- 
ing over  16  percent,  of  the  total  working  expenses,  the  profit  has  again 
been  adversely  afl'ected. 

MERTHYR  ELECTRIC  TRICTION  &  LIGHTING  CO.  (LTJ.l— The  gross 
receipts  from  ligljt  niilways  in  1907  were  .£11,265.83.  2d.,  and  from 
electricity  sujiply  £5,872.  4s.  2d.  The  directors  recommend  a  divi- 
dend of  5  per  cent,  on  tlie  ordinary  shares.  The  gross  profits  on  elec- 
tric supplj-  exceeded  those  of  the  previous  year  by  £1,273.  2s.  5d.,  and 
tihere  was  an  increase  of  £289.  5s.  6d.  on  the  gross  profit  on  the  light 
railways 

ORIENTAL  TELEPHONE  &  ELECTRIC  CO.  (LTD  )  —  Including 
£1,035.  15s.  3d.  from  1906,  and  deductins  interim  dividends  of  3  per 
cent,  on  both  ])reference  and  ordinary  shares,  and  making  provision 
for  redemption  of  debenture  stock  and  other  charges,  the  accounts  for 
1S07  show  that  the  amount  to  be  deab  with  is  £15,838.  19s.  5d.  The 
directors  recommend  payment  of  the  final  preference  dividend  (less 
taxi  and  a  final  dividend  of  5  per  cent,  (tax  free  on  the  ordinary  shares 
(making  8  per  cent,  for  the  year).  The  changes  in  the  comiiany's 
systems  Ijy  means  of  underground  cabling  have  now  been  completed, 
but  extensions  to  the  scheme  as  originally  laid  out  have  become  neces- 
sary. The  increased  business  anticipated,  as  a  consequence  of  these 
alterations,  has  made  itself  felt,  .ind  all  the  chief  exchanges  show  an 
improvement  for  the  year.  In  Mauritius,  the  Government  has  under 
consideration  a  scheme  whereby  it  is  hoped  that  the  scope  of  the  com- 
pany's business  will  be  extended  to  the  whole  of  the  island.  The 
Lidian  local  companies  have  declared  the  same  dividends  as  for  1906 
— viz.,  Bengal  Co.  5  per  cent,  and  Bombay  Co.  6  per  cent.  The  Tele- 
phone Co.  of  Egypt  has  declared  a  di\idend  of  10  per  cent,  for  the 
jear  on  both  its  preferred  and  deferred  shares.  That  comjKun'  is  en- 
gaged in  numerous  extensions.  The  Mini.stry  of  Public  Works  in 
Kgypt  granted  to  the  company  last  j-ear  an  authorisation  for  the  in- 
stallation of  telephone  lines  in  the  province  of  Faj'oum,  Upiier  Egypt, 
for  35  years,  from  Dec.  17,1907,  and  work  in  connection  with  this  con- 
cession is  now  in  progress.  The  China  &  Japan  Telephone  &  Electric 
Co.  at  Hong  Kong  and  Kow  loon  have  also  had  a  prosperous  j'ear  sub- 
se[|uent  to  the  re-construction  of  their  system,  and  propose  to  declare 
a  first  dividend  shortly  on  their  ordinarv  shares. 

PRIMITIVA  GAS&;  ELECTRIC  LIGHTING  CO.  OF  BIENOS  AIRES  (LTD.  i 
The  report  for  1907  states  that  the  balance  of  revenue  account  and 
the  interest  received  from  the  Alemana  Co.  amount  to  £122,104.  After 
allowing  for  interest,  interim  ordinary  dividend  of  2s.  6d.  per  share, 
and  placing  £6,221  to  reserve,  the  directors  recommend  a  Hn;d  divi- 
dend of  4s.  6d.  per  share,  tax  free  (making  7  per  cent,  for  the  year). 

SOCJETE  ANONYME  OTTOMANE  DU  GAZ  DE  BE?  ROUTE.  -The  directors' 
report  states  that,  with  a  view  to  avoiding  po^silile  competition,  a  con- 
cession has  been  secured  for  the  generation  and  supply  of  electrical 
energy,  and  land  has  been  acquired  for  the  erection  of  an  electricity 
station. 

TAUNTON  ELECTRIC  TRACTION  CO.  (LTD.)— The  tot.d  receipts  for 
1907  were  i2,433,  and  after  p.iying  expenses  the  profit  was  £232. 
Authority  lias  been  obtaincil  to  extend  the  system  to  Kowbarton,  and 
the  directors  have  approached  the  Corjioration  with  a  view  to  further 
reduction  in  the  charge  for  electrical  energy. 


NEW  COMPANIES,  MORTGAGES  AND  CHARGES 
AND  STATUTORY  RETURNS. 


NEW  COMPANIES. 

CALMOST  KING  &  CO.  (LTD.)  (97,616.)  -Ueg.  AiH-il  15,  capital 
£3, COO  in  £1  shares,  to  carry  on  the  liusincss  of  electrical  engineers, 
commission  agents,  factors,  importers,  exporters,  &c.  l''irst  directors, 
A.  J.  Mardlin,  K.  Browne  and  M.  Wolll  (all  pernnment) 

IME80N,  FINCH  &  CO.  (LTD.)  (97,639.) -Keg.  April  15,  capita' 
ilO,00}  in  tl  shar<'s,  to  accpiiii'  business  of  Imeson  Mros.,  Finch  & 
Co.,  and  to  carry  on  the  business  of  electrical,  mechanical  and  general 
cngincei's,  inachini.sts,  metal  workers,  manufacturers  of  roller  con- 
troller lingers,  aulomalic  (^ars,  Irollcy  lu'ad-<,  lamps,  i  imnilc  bronze, 
overhead  clecli-ical  (Mpiipment  and  insulators,  gear  wheels,  anrl  piuior.s 
for  tiiiin ways  and  ladHays,  iVc  First  dircclurs.  (1.  1'.  Lewis,  J.  11. 
I'liillips,  A.  hne.son,  \.  \l  Finch  ami  .Majni-  II.  Ilarl.  .\.  Inn^-ion  nnd 
A.  H.  Finch  are  joini  nianai.'i'is.  Heg.  oMlec.  5  6,  (beat  Winchcslcr- 
street,  LiMiclon,  E.G. 

MORTQAQES  AND  CHARGES. 

ASSOCIATED   BATTERY   CO.     LTD,  -  l>^m .\pril   6  of  £100  6  per 

ce  it.  doljcnlurc^,  pari,  ot  .^riiKi  eii'iited  Fi.b.  .6,  19J8,  to  sjcure £2,000 
cburged  on  company '.f  undertaking,  and  property,  present  and  future. 
incUicling  unealfed  capital.  No  trustees.  I'rcviouslv  i-t^ued  of  s;iino 
Borics,  11.075. 

LEICESTERSHIRE&WARWIOKSHIREBLEOTRICPOWBRSyND.  tLTD.)  - 

Issue  on  April  13  of  a  6  per  cent,  dcbenlure  lor  £50,  pirt  of  a  scries 
ironted  .July  9,  1907.  to  secure  £6.000,  charged  on  cmnpaiiy's  under- 
taking and  properlv,  present  and  tutiue.  including  unciillod  rapilal. 
No  trustees.     I'icviouslv  if  sued  of  same  scric",  £960. 


OLDBURY  STEEL  CONDUITS  (LTD.)— A  debenture  dated  April  2  to 
secure  £1,C00  ch.arged  on  company's  undertaking  iind  properly,  pre- 
sent and  future,  including  uncalled  capital,  has  been  registered. 
Holder,  T.  Pollock. 

STATOTORY  RETURNS. 

EGERTON  &  CO.  (LTD.)— In  return  to  Feb.  17  capital  is  £2,000  in  £1 
.shares,  of  which  1,511  have  been  taken  up  and  paid  for  in  full.  Sloit- 
gages  and  charges,  nil. 

ELECTRIC  CANAL  HAULAGE  CO.  (LTD.)— Return  to  Feb.  17  gives 
capital  as  £3,000  in  £1  shares,  of  which  seven  have  been  taken  up.  £7 
has  been  received.     Mortgages  and  charges,  nil. 


CITY  NOTES. 


MEMORANDA  (A|iril  23).— Bank  rate  3  per  cent,  (since  March  19, 
1908  .  Price  of  silver  25i\;— 25,\d.  per  oz.  Consols  86ft'-86}i  for 
money,  and  86j|! — 86)  j!  for  account.  Consols  Pay  Day,  May  6  ;  Stocks 
and  Shares  Continuation  Days,  April  27  anil  Jlay  6  ;  Ticket  Days, 
April  28  and  Jlay  7  ;  Pay  Days,  April  29  and  May  8  ;  Mining  Share 
carry-over  Da}-,  April  24. 

Prices  of  Met.\i.s  (London). — Copper,  cash,  68— 58|  ;  three  months 
58i— 58J.  Lead,  English,  13.!,— 13-j' ;  foreign,  13|— li.';.  Sptlto;  foreign 
21i--21J.  Tin,  English,  144-145;  foreign,  cash,  145-1454,  three 
months,  143S — 144^.  Iron,  Cleveland,  cash,  51,5—51/6  ;  three  months, 
49/0— 19;3.  

COLOMBO  ELECTRIC  TRAMWAYS  00  LIGHTINO  CO.  (LTD  )— The  direc- 
tors recommend  a  dividend  of  4  (jcrcent.,  tax  free,  for  the  past  year. 

HAVANA  ELECTRIC  RAILWAY  CO.— The  gross  earnings  for  1907  were 

§2,143,122,  increase  »2a4,019,  and  the  net  earning!  $924,951.  Fixed 
charges  were  S558,877,  leaving  S365.074.  After  paying  preferred  divi- 
dends the  surplus  is  §91,074.  The  company  has  applied  for  a  con- 
cession for  constructing  extensions  of  the  lines. 

STOCK  EXCHANGE  NOTICES.— The  Stock  Exchange  committee  have 
been  asked  to  appoint  a  special  settling  day  in  and  grant  a  quotation 
to  provisional  certificates  25  per  cent,  paid)  for  t301.630  4i  ):)er  cent, 
debenture  stock  of  the  Chiirimi  Cro.-^",  Wcfl  End  <l-  I'ily  Elietrk'ity 
Supply  Co.  {Ltd.)  and  also  to  grant  quotations  to  £109,500  4.^  per  cent, 
debenture  stock  of  the  same  company  :  a  further  issue  of  3.140  £5 
fully  [laid  5^  per  cent,  cumulative  preference  shares  of  the-l/'(».i'  A'/"'- 
trk' liailiraijCo.  (Ltd.) ;  $300,000 additional  first  mortgage  £0  year  5  per 
cent,  gold  bonds  of  the  Mi.riro  Trdrnvai/.^^  Co.;  6,003  additional  §100 
shares  of  capital  stock  of  the.S'rrH  Paulo  Tnimiraij.  Lnjhl  it'  I'on;  r  Co. 
(Lid.) ;  a  further  issue  of  £75,000  4)  per  cent,  first  mortgage  deben- 
ture stock  of  the  Crhnii  EUiirk  Supply  Co.  (Lid.)  :  scrip  fully  paid  for 
$400,00041  jier  cent,  first  mortgage  bonds  of  the  .1/'.ji')-t'//  !J(jlil.  Ilmf  <!■ 
Pom  r  Co'  :  and  a  further  issue  of  25,C00  £1  fully-paid  7  per  cent. 
cumulative  [ireferenee  shares  and  £20,000  4J  per  cent,  first  mortgage 
debciiture  stock  of  the  South  Mitrojiolilan  AVtt'jv'c  Lii/lil  it-  Pout r  Co. 
{Ltd  ). 

THE  ELECTROBUS.— It  is  generally  well  known  in  motor  'bus  circles 
tbat  the  petrol  bus  of  every  classis,  to  say  the  least,  imilcr  a  cloud 
financially  ;  in  fact,  there  is  practical  indisputable  proof  that  this 
type  of  bus  cannot  pay.  Already  schemes  are  under  consideration  for 
amalganialing  «  ith  the  old  established  horse  omnibus  companies,  and 
this  will  undoubtedly  prove  the  end  of  (he  chapter  so  far  as  the  petrol 
bus  is  concerned.  On  the  other  hand,  there  is  uiuinestionable  evi- 
dence that  the  elect robus  has,  since  its  advent  on  actual  ser- 
vice nine  numtlis  aiio,  made  rapid  strides  in  public  f.ivour,  and 
moreovei'  is  clainu'd  by  the  owniu'/  company  to  have  satisfactorily 
established  its  ability  to  not  only  cover  all  cajiital  and  working  ex- 
penses, but  to  show  such  a  niingin  of  profit  as  will  ensure  its  position 
as  a  dividend-earning  investuu'ut.  This  position  of  alVairs  being 
granted,  interest  attaches  to  the  issue  by  the  Loiulon  F.lectroluis  Co. 
of  a  furllicr  240.000  ordinary  shares  of  £1  ea.'h  and  1/,000  deferred 
shares  of  5s.  each,  which  are  now  olVcred  at  ]k\\\  payable  Is.  per 
share  on  application,  4s.  on  allotment,  Ss  on  May  i),  ami  5s.  on 
.June  30  next,  the  balance  of  5s.  being  payable  on  Si'pt.  30.  Tin 
whole  of  the  amount  of  the  deferred  shares  is  payable  on  appb 
cation.  The  prospectus  of  this  issue  will  be  fomid  set  out  on 
another  page,  and  from  this  it  will  be  seen  that  the  whole  of  iho 
proieeds  of  the  issue  are  to  be  devoted  to  the  purposes  of  working 
cipital  with  the  cNceptiou  of  the  expenses  connected  with  this  issue. 
There  are  no  vendors  or  piomotcrs'  shares  in  this  company,  and  every 
share  which  has  been  allot  led  of  I  he  original  issue  Ikc*  been  for  cash 
at  jiar.  This  slalcmrni  we  take  from  the  pro>peclus  of  the  new  i>suc, 
and  is  a  guarantee  that  the  con\pany  has cslabli>hed  its  position  in  the 
metiopolis  with  a  minimum  of  cu  italt\penditurc.  From  I  he  priwpoelus 
it  will  be  seen  thai  from  .July  15  last  to  .\pril  14  iuslani  nearly  1,000,000 
passeugei'i  were  carried,  95,482 car-miles  run,  and  the  average  takings 
iHM-  car  mile  were  13C69d.  'J'lie  esliiualc  nuiilc  by  Sir  Douglas  Fox  ft 
Partners  of  the  working  e.\pen.ses  is  9Jd-  pei'  car  mile.  A  report  from 
Sir  Douglas  Fox  *  Partners,  dated  April  16.  igC,  v.niches  lor  this 
figure  "after  making  careful  calculations  and  allowing  lilierally  for 
maintcnnnce.  renewals  and  depreciation."  .\cconipanyiiig  the  pin 
spectiiH,  copies  of  wliicli  can  bo  obtained  from  thebinikersand  broker,-. 
is  sonic  interesting  information  ciuiecriiing  (lie  elcotiobus  which  will 
be  of  service  to  inves'ois.  The  b-l  ol  applications  opens  on  Mouda\ 
next,  April  27.  and  closes  not  later  than  Tliiiisday,  April  30.  U'v  iiolh 
town  and  countrv. 
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ELECTRICITY  SUPPLY. 

Bonmemouth  &  Poole  Eli'C.  Snp.  Ord... 

Ilo.     4J  per  Cent.  Cum.  Pref.  

Do.     6  per  Cent.  Cum.  Second  Prof. 
Do.    4)  per  Cent.  Del).  Slock  (red.) 
IBromley  (Kcnn  El.  Lt.  ii  Power  Shares 
Do.  Do.  1st  Dehs. 

Broinpton  &  Ken.*inKton  Elee.  Sup.  Ord. 

Do.     7  per  Cert.  Pref. 

Central Eleo.  Sup.  Co.4''  OHar.Db.Sloek 
Chnrin|rCro«»(W.Eiid  *  City)B1.8«p.Co. 

Do.    4J  per  Cent.  Pref.  

Do.    *  per  Cent.  Deh.  Stock  (red.) 

Do.    City  Underlakint!  4*X  Cm.  Pref. 

Chelsea  Electric  Supply  Ofd 

"   Do.     4J  per  Cent.  Deh.  Stock  (rod.)  ... 
City  of  Londou  Electric  LiirhtioR  Ord... 

Oo.     6  per  Cent.  Cum.  Pref.  

To.     5  per  Cut.  Deh.  Slock  (red.) 

Do.  4  J  per  Cent.  2nd  Deb.  Stock  (red.) 
Counlyof  DurhsmElcc.  P.O.  Ord 

Do.     B  per  Cent.  m)n  Cum.  Pref.  

County  of  london  Elee.  Supply  Ord.... 

Do.    6  percent.  Cum.  Pref. 

Do.     45>  Del..  Stock  (nil  paid)  (red.). 

Do.     Second  Deh.  Stock  Prov.  Certs.. 
Folkestone  Electricity  Supply  Co.  Ord. 

Do.     5  per  Cent.  Cum.  Pref. 

Do      4J  l8t  Deh.  Stock  (red) 

Hove  Electric  Lichtinc  Ord 

Kensington  &  Knit;htahridge  Ord.... 

Do.     6  per  Cent    1st  Pref. 

Do.     4  percent.  Deh.  Stock  (red.). 
KensiuKln.  &  Snpthtr.  Co.&  Notting  Hill 

Co.  (.Toint  Slation)4'<  Deh.  Stock  (red.) 

Kent  Elee.  Power  Co 

London  Mectric  Supply  Ord 

Do.     6  per  Cent.  Pref. 

Do.     4  per  Cent.  1st  Mori.  Deb 

Metropolitan  Electric  Sup.  Ord 

Do.     4il  per '"ent.  Cum.  Pref.  

Do.     4^  per  Cent.  Deh.  Stockist  Mort. 

Do.  SJperCeut.Mrt.  Deb.Slockired.) 
Midland  Elec.  Corp.f.r  P.D.lstVort.Db. 
Newcastle  &  Diet.  Elec.  Llg.  Ord 

Do.     4>  per  Cert.  Deh 

Newcastle  Elec.  Supply  Ord ti""c3 

Do.     6  per  Cent,  non  Cum.  Pref. '~^* 

^o.     4  per  Cent.  Mort.  Deb.  red.  1907.      £<>  -6° 
Korlhern  Counties  Elec.  Sup 

Do.     Up"  Cent.  Deb '^,     ,1. 

KnItirg'Bill  Eleptric  Ord Hi     --t 

Oxford  Electric  Ord 1     Ji-*f 

Do.     4  per  Cent.  Deh.  Stock    ","?? 

St.  James'  &  Pall  Mall  Elec.  Ord '       Ji-f  J 

Do.     7  per  Cent.  Pref.    *  ~L 

Do.     3J  per  Cent.  Deh.  Stock  (red.)  ...      "^       ,0 
Sniitbfleld  Markets  Electric  Snp.  Ord...      __a-l3 

1     Do.     4  per  Cent.  Deb.  Stock 

tSoulh  1  ondon  Electric  Supply  Ord ] 

South  Metrop'n  Elec.  Lt.  &  Power  Ord. 

Do.     7  per  (^'ent.  Cum.  Pref. 


70  -71 
23 -Si 

i-% 

14-11 


IE— 2J 

87  —90 
71-8 
4I-6J 


Do'.     4!  l5tDh.  Stk.  Red....' !...!      ^?,7j?* 

Urban  Electric  Supply  Ord 

Do.     6  per  Cent.  Cum.  Pref.    

Do.     4*  per  Cent.  1st  Mort.  Deb.. 
Westminster  Elec.  Sup.  Ord 

Do.     4  i  per  Cent    Cum.  Pref.    

ELECTRIC  RAILWAYS,TRAIVIWAYS.&,c. 

Baker  St.  i  Waterloo  4  »  Perp.  Db.  St.      83  -92 
Bath  Elec.  Trams  I»ref.  Ord 9-^ 

Do.     5  per  Cent.  Cum    Pref. |-i 

Do.  4i  1st  Mort.  Deb.  Slock  (red.)...  89-94 
B'hnlli  i  Midland  Trams  4)  Isl  Dh.Stk.i  93  -96 
Bristol  Tramw.ivs  &  Carriii'-'e  Ord ;     10  —11  j 

Do.    Cum.  Pref.  (fully  paid) I      81— SJ 

Do.     4  per  Cent.  Debs 100—1(2 

Pritish  Elcctiic  Traction  Ord !       IJ- 1^ 

Do.     6  per  Cent.  Cum.  Pref. |      4  — 4J 

Do.     6  per  Cent.  Perpetual  Dobs.  !     tO  — 9J 

Do.     i\  per  Cenl.  2ud  Deb.  Stock 72  —76 

Central  London  ttrdinary  Stock  '^'^    -"^^ 

Do.     4  per  Cenl.  iTef.  Slock    

Do.     Deterred  Stock    

Do.     4  per  Cent.  Debs 

Charing  X.EuslonSIlnipsId  Per  Dh.Stk. 
(ity  of  Birmingham  'I'rams.5^  Cm.Pref. 

t   Do.     4  percent.  I3I  Mort.  Debs 

City  4  South  London  Klv.  Con.  drd.  .. 

Do.     6  percent.  Perp.  Pref.  (1891)    ... 

Do.     (1890) 

Do.     (180!) 

Do.    (1603) 

I'o.     4  per  Cent.  Perpetual  Uehs 

Dublin  United  Trams.  Ord  

Do.    6  per  Cent.  Pref. 

Gt.  Nortliern  i  Cily  Kly.  Pref.  Ord.(4%) 
G.  Northern. PiccHdillv&Brompton Ord 

Do.     4  per  Cent.  Ui-h.  Slock 

Haslin^'s  ii  l'l^t.  Elec.  Irams.  6;iClu.  Pf 

Do.      4i  1  b.  St. 

t    Imperial  Tramways  Ord....  


St  i6% 
10!  .. 
«    bX 

Si.  4Z 
10  6/0 

St.    iX. 

St. 

St. 
1 
I 

St 

St 

St. 

St. 

St. 

St. 

Si. 

Si. 


Do.    G  per  Cent.  I'ref. 

4l;i;  il  Do.     4J  per  Cenl.  Dehs 

I.  of  Thanel  E.  T.  &  Ll.  6  per  Cent.  Pref. 

Do.    4  per  Cent.  Dob.  S:ock 

Lanarkshire  Tramways  ...  

Lanes.  Utd.  Trami  b'.  Prior  Lien  Db.  St. 

Liverpool  Overhead  Railway  Ord 

Do.    6  per  Cent.  Pref 

Do.    4  per  Cent.  Deh 

Loudon  United  Trams.  5  ;  Cum.  Pref.  ... 
Do.     4  per  Cent.  1st  Mort,  Deh.  Stock 

ilersey  Con.  Ord.  Stock    

Do.    3  per  Cent.  Perp   Pref.  

Metropolitan  Elec.  Traoiwats  Uef.  

Do.    b  per  Cent.  Cum.  Pref.  

Do.     41  p'f'^'out.  Deh.  Stock  

Melropuhian  Uuilway  Con8olidate4l  

Do.     Surplus  Lands  Stocks  

8^  per  Cent.  Preference ., 

8A  per  Cent.  "A"  Prfrercuce  

sj  per  Cenl   I  onvertihio  I'ref. 

81  I  or  Cent,  ll.l.ciilorr.  Sl...-k 


0/6 
4i< 

h% 
■Hi 

3)7. 
8J'. 
3U 

:i«  ; 


Do. 
Do. 
Do. 

I'o. 

lo. 


5  —7 
63  -S5 
51  —67 

100  -103 
81  —H 

4J-5 
il  -ICO 
39  -11 
113  -116 
112  -116 
lie  -113 
I  6  —109 

101  -104 
121-13J 
12i     131 

J-Ii 

6  —7 
87  -'JO 

95  -98 

U4   Hi 

tl  -10 
93   -94 

i-1! 

68-13 

91-101 
91   —91 
Ig-lJ 

6t-61 
86      87 

e*-7» 

7J"— 8l 
2  -1 
S  -6 

91  -W 
43  -44 

6i  -6S 
66  — 1» 
76  —79 

73  -7fi 


ED. 


Dividend 

DDK. 


ifj-llj 

10  -11 

101-1' 

102  —105 

4i  -b 

96  — Tl 

7i-Sl 

61-7J 

98  -101 

8j-4t 

4J-43 

96  -S.9 

4  -4i 

3  -3» 

101    ~VA 

93-104 

lli-12J 

123  —126 

101  —101 

23—3 

4i-48 

7»-8i 

]"}-llJ 

1)7   -Ui) 

98  -  101 

a-5 

41-63 
S4  -97 

6}-ei 

73 -'I 

6,-7 

96  -93 

97  -101 
88  -9! 

1  -14 
44-5 
60  -93 
4J-61 
4t-bl 
1  7  -111 
tb  -90 
E6   -99 

H-H 

98  -9'j 


£  •. 

b  19 
1     2 

b     9 

1     S 

6  M 

1  11 

6     1 

4   10 

3  19 

1 

17 

1 

9 

8 

6 

14 

11 

19 

6 

9 


ltC8INES8 

»  D.US  TC 

Alim,  .JO. 

High-  Low* 

>  eat.     est. 


b  17 

8 

6     1 

8 

1     1 

3 

4     2 

6 

4     9 

0 

6  10 

U 

4  12 

6 

4  13 

0 

6  7 
b  14 
4  5 
4     1 

3  19 


0     Mar.  Sept, 
0      Fi  b,  .\ng 

Feb.  Aug      llll.i 

Jan.  .Inly    1  .4 

April.  Oct 

May,  Nov  ' 

March. ...  1 

Msr.  Sept  |     .. 

June,  Doc  .. 
6  I  Fob,  Aug  I  .. 
0  Feb.  Aug  I  .. 
0  j  Jan.  .luly  I  974 
0  I  Jan,  July 
6  I  March  ..  1  fA 
9  ;  June,  Dec  I  . . 
0  '  Feb,  Aug  I  (i 
0  !  Jan,  July  1  .. 
6      June,  Dec       ••        .. 

6  '  Jan.  July  ,108    '     .. 

7  '  April, Oct  ..  ]  .. 
Jlpril,  Oct  ..  •> 
Feb,  Aug  8  1.. 
M.tr,  Sept  I  U  I  lOS 
Jan,  July 
May,  Nov 
April.  Oct 
Mar,  Sept  , 
Feb,  Aug  I 
April,  Oct 
Feb,  Aug 
Jan,  July 


6  19 
4  15 
4     2 

4  13' 

5  14 


5  8 

6  U 
4  0 
6  2 

4  8 

10  18 

11  11 

5  0    0 

6  5    0 
1  b    6 


8  a 

4  11 

3  18 

12  12' 

5  5 

6  0 

3  17 

4  14 
3  10 

3  18 

4  15 

5  0 
1  0 
4  5 
1  6 
4  7 
1  8. 
4  11 
3  17 
1  10 
4 


Arril.Oct 
Jan.  July 
Mar,  Sept 
Mar,  Sent 
Jan.  July 
April.  Oct  i 
Jan,  July 
June,  Doc 
Jan,  July 
June,  Dec 
Feb,  Ang 
Jan,  July 
Feb,  Ang 
Feb,  Ang 
Jan,  July 
3Iar,  Aug 
Jan,  July 
&I  arch  . . 
March  . . 
Jan,  July 
Feb,  Any 
Feb,  Aug 
Jan,  July 
Feb  .... 
Feb,  Aug 
April 

Feb,  Aug 
April,  Oct 
April,  Oct 
April.  Oct 
April.  Oct 
Mar,  Sept 
Jan,  July 

Jan,  July 

April 

Jan,  July 
April,  Oi-t 
Jan,  July 
Fob,  Aug 


93 


42 


91        89  J 


0 
0 
0 
0 
6 
0 
0 
3 
0 
0 
6 
0 
0 
6 
6 
0 
6 
9    0 


5  11 
4  9 
;  5 
I  12 
7  17 
9    5 

4  15 

6  ?■ 

6  13 

5  6 

7  16" 
1  11 

6  17 
1  16 


Feb,  Aug 
June.  Dec 
Feb.  Aug 
April,  Oct 
May,  ^ oy 
Fet»,  Aug 
Feb,  Aug 
Feb  .... 
Jan,  July 
Jan,  July 
Xpril.  Oct 
April,  Oct 
Feb,  Aug 
Feb,  Aug 
Feb,  Aug 
Feb,  Aug 
Feb,  Au^' 
May,  >  ov 
Feb,  Aug 
Feb,  Aug 
Feb,  Aug 
Feb,  Aug 
Jan.  July 
Mar,  SejM 
April,  Oct 
Mar,  Sept 
Mar,  Sept 
Jan,  July 
Mar,  Sept 
0  Jan,  July 
0  I  Feb,  Aug 
0  Jan,  July 
Feb,  Aug 
0  Feb.  Aug 
0  ,  Jan.  July 
6  \  Jau.  July 
0  i  Jau,  July 
Feb,  AuL'. 


tSj 
lOij 


4 
9J 

7''i 


113      1129 


IMj 


1 

US 

8- J 

4 


6» 


7 
60 


'.I' 


-0. 


•  Id  ciUciiUtinf!  the  yield,  allowuce  has  oe?n  made  tor  accrued  interest  but  not  for  redemptiov. 

t  Ei  Diyidead 
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ELECTIMCAL    COIVIPATVIKS'    SITAR,E    T^JST.— Continued. 


Last 
Dm- 

DFND 


NAME. 


Price 

Wed., 

April  22. 


Ratb% 

YIEID- 


Dividend 
Due. 


Business 
8  Days  to 
Arfu.  S2. 


Si. I  .. 
.'<i.|  .. 
St. I  3J% 


PI. 

3% 

SI. 

4V 

.St. 

nx 

St. 

67. 

ft. 

iZ 

b 

1 

r/9? 

1 

0/6 

St. 

4*> 

1 

0/7! 

SI. 

*'/. 

Il.( 

sr 

6?;; 

!> 

B 

,, 

SI. 

M 

1 

] 

i/f? 

1 

i/n 

] 

iWi 

e 

6/0 

6 

3/0 

St. 

4  S 

SI. 

4 :; 

h 

Bl. 

4% 

i 

2 

SI. 

Hi: 

Bl. 

m 

6 

6/0 

5 

li/6 

SI. 

4*5! 

1 

l/7i 
4*1 

bl. 

1 

0/K? 

1 

0/7{ 

J 

I'/fl 

) 

)/o 

] 

11/7^ 

3 

3/0 

lUU 

6S! 

J 

•1/74- 

b 

m 

b 

0/7* 

tit. 

4*% 

b 

i!/6 

6 

4/a 

St. 

tX 

SI. 

6% 

b 

6 

flECTRIC  RAILWAYS  &  TRAIWWAYS- 

Metrojiolitan  Dislnrt  B.iilv^ay  Or'i 

Do.     Exlevsimi  Picf. '."^  lirr  Cent.1   

Do.  AE'ertcrl  F.\l.  Pref.  (In.  Guar,  liv 
Und.  Elec   Flys.  Co.  oflondmi,  Flilj 

Do.     3  per  Tpnt.  Coii^oltd.  1?eiit-chargt 

Do.     4   ppr  Cent.  Midland  Kent-cbarpe 

Po.     Oiiar.  Slock  4  j)er  Cent  

Do.    aperCpiit   Pfrp.  Deb.  Slock  

Do.     4  per  Cent.  Ditto 

>'eir  Gen.  T:«ct.  6  per  Cent.  Com.  Pref. 

Potteries  Electric  Traction  Ord 

i     Ilo.    5  per  Oenl.  Cum.  Pref.  

Do.     4*  per  Cent.  Deb  Stock     

S.  Mel.  Elec.  tranis.  &  Lte.  K%  Cm.  Pref. 

Do.     4  per  Tent  Peb.  Stock 

Sunderland  Diet.  Elee.Trma.B5'lstMt.Db. 
rndererourd  Elec.  Rye.  Co.  of  London... 
Yorkshire  (W.B.)  Elec.  Trams.  Ord 

Do.    6  per  Cent.  Com.  Pref.   

Do.    4i  per  Cent.  Ist  Debs . 

(LUTRIC  MANUFACTURING,  &C. 

Aron  Electricity  Meter  Ord 

Do.    65"  Cnm.Pf. 

Babcock  &  Wilcox  Ord 

Do.    Pref 

Prilish  Insnlaled  4  Helsby  Cables  Ord. 

Do.    6  per  Cent.  Pref 


Brit 


Continued.      £    B.  d. 


44   -48 
!3  —78 


7    8    0 
3  17    0 


llJO  —104  i  3  17     0 
42  -47     1  3  13     0 


108. —113 

A-1 
1-4 

}t-  ■* 
98^-  96 

h-H 

78  —82 
73  -78 
39  —43 
1  -li 
8  -3i 
£4  —87 


6     6  3 

6    7  3 

8    00 

6  13  0 

4  13  9 

5  7  0 
4  17  0 

6  8  0 
11  12  0 


SI-    4J% 


^1-    •'/. 
10   b/O 


Bl. 

6 

4? 

lli/O 

6 

2/3 

ft. 

Ht 

11' 

lf)/0 

Kb 

4X 

1 

2/0 

1 

Km 

1 

0/7* 

Bl. 

4U 

1 

6 

12 

30/0 

ito 

45J 

1 

2/0 

1 

0/« 

Bl. 

B% 

St. 

*X 

IbO 

HX 

10 

t.o 

b 

1/0 

b 

flO 

100 

*•/. 

in 

.00 

bX 

Bt. 

16/0 

Kl. 

SO/0 

HI. 

IX 

SI. 

*x 

10 

0/0 

10 

10/0 

B 

J/0 

B 

B,0 

BO 
20 

J?;- 

110 

4« 

Bl. 

26/0 

Bt. 

i;/« 

Bl. 

*x 

10 

2/6 

Bl. 
1I;0 

}J 

2B 

4k 

10 

B/0 

100 

*kX 

t'B 

12/6 

no 

*l 

100 

tl 

I't 

*x 

10 

4/0 

n 

1/8 

HO 

*% 

III 

10 

tin 

10 

10,0 

no 

Br. 

10 

m 

hi. 

*x 

Do.     4JI  yer  Cent,  isl  llort.  Deb.  (red.)  ' 

if  b  Tloms'n-Housfn  4J%  1st  Mt.Db. 

Fritisb  M  eslinghcilse  6  per  Cent.  Pref... 

Do.    4  per  tent.  Slort.  Deb.  Stock 

Prnsh  Electrical  Engineering 

Do.    6  per  Cent.  Pref.  Don. Cum 

Do.     4i  per  t  e nl.  Perp.  1st  Deb.  Stock 

Do.     Perpetual  2nd  Deb.  Stock    

Callender's  I  able  Con.  Ord 

Do.    B  per  Cent.  Cum.  Pref.  

Do.  4»  per  Cent.  Isl  Mort  Debs,  (red.)' 
Caslner-Kcllner  Alkali  Co 

Do.  4i  per  Cent.  Ist  ilort.  Deb.  (red.).' 
Ciadbnrn's  (Ship)  Telegraph  Ord 

Do.     6  per  Cent.  Cum.  Pref.  

Consolidated  Electrical  Co 

tCoDSolidated  Sipnal  Co 

♦  Do.     6  per  Cert.  Cuni.  }  icf.   

*  Croirplon  &  Co.  (Kos.  1  to  »6,000)   

Do.    6  T'''  Cent.  1st  Mort.  Debs.  (red.). 

DaTis  &  liuiniins  : 

Dick,  Ktrr  &  Co.  Ord 

Do.     6  per  Cent.  Com.  Pref 

I     Do.    4 J  per  Cent.  Deb.  Stock    ' 

!  Edison  &  Swan  United  ("A"bh.)(£3pd.)! 

Do.    (fBpaid)    i 

Do.    4  per  rent.Mort.Deb.Stock(rd.) 

Do.     6  per  Cent.  2nd  Deb.  Slock 

Edmundson's  Elec.  Corp.  Ord.    , 

Do.    6  per  Cent.  fum.  Pref  

Do.    4J  ler  cent.  1st  Jlort.  Deb.  (red.) 
i-Iectiic  I  cnslruction  Co 

To.    7  ler  Cent.  Cum.  Pref  

Do.  4  per  Cent.  Perp.  1st  Mori.  Debs. 
General  Ilcctric  (1900)  6%  Cum.  Pref... 

To.    4  per  Cent.  1ft  llort.  Debs 

Henley's  Teiepiaph  Works  Ord 

I  o.    4i  per  Cent.  Pref.   

I  o.  ii  per  Cent.  1ft  Mort.  Deb.  Stock 
lidia  Eul  ber,  Guttapercha,  &c.,  Wrks. 

I'o.     4  J  er  {.f  nl.  Debs,  (red.) 

Ualidual  Elic  Conslruction  Co i 

Bichardsors.Wesl  earth  &  Co.,  Ltd.  Ord. 

lo.    6  per  Cent.  Cum.  Pref. 

1  o.  4 J  per  Cent.  Perp.  Deb.  Stock  ...I 
timplex  Conduits  Ord j 

lo.    0  per  lent.  Cum.  Pref. ' 

lejegrhph  Coi.siructuin  &  Maintenance 

lo.  4  per  Cent  Deh.  Bonds  (1909)  ... 
Vickerp,.SonB  &  Maxim,  Ltd.,  Ord 

Do.    B  per  Cent.  non.Cum.  Preference 

Do.    6  per  Cent.  non-Cum.  Preferred 

Do.     4  percent.  Ist  Mort.  Db.Sk.(red); 

Do.  4»  per  Cent.  2nd  Mort.  Deb.  (red.) 
J.  G.  Wlnle  &  Co.  n  per  Cent. Cum. Prl. 

t>\'illaus  &i  Bobinnon  Ord 

t  Do.    t  i>er  Cent.  Cum.  Pref. 

Do     i  per  Cent.  1st  Mort.  Debs ; 

TELEGRAPHS. 

AinftZon  Telef;rapb 

Do.     6  per  tent.  Debs,  (red.)   

tAnglo-Anierican 

t  Do.     Preliirrd    ' 

Do.     Defirnd 

ConiDier<'iB)  Coble  4  per  Cent.  Deb,  Stk. 
Cuba  8ubn)arine  Or(l 

Do.    I'lerercnce  10  per  Cent 

Direct  Hpanirh  Ord 

lo.     10  per  leul.  Cum.  Pref.    [ 

Do.    4)  jir  (enl.  Del 

tDlrri't  liiiird  Sluice  Cable 

Direct  V^  I  St  India  Cable  4^%  hg.  Db.  (rd.) 
l-aHlern  Ordinary    

Do.     SJ  per  I  enl.  Pref  Slock  

Do.  4  r<rCent.»lort.  Deb.  BIk.  (red.) 
latlern  VxleiiBion  

Do.     4  per  Crnl.  Del..  Hlock  

Inalein  f<  H.  Alriean  4t  Mort.  Deb.  lUCU 

Do.    IS;  MnuritiuaHub.  Del'B.  (red.)  ... 

ON. ("I  Col>rnhB|:en),  wilhCoupon?2... 

I  Halilai  li  l>rMi.udli4ij;  Ist  Mt.  Db.(rcd.)| 
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NOTES. 


The  Institution  of  Electrical  Engineers. 

At  the  meeting  of  tlie  Institution  held  ye.sterday  evening 
the  following  nominatious  for  election  of  Couucil  and 
officers  for  the  year  1908-9  were  announced  : — 

Prexidi'iit. 
Mr.  W.  .V.  Murdry. 
Vice-Presidtnts. 
*Mr.  F.  <!in.  Dr.  G.  Kapp. 

Col.  H.  C.  L.  Holden,  F.R.S.  '.V,-.  C.  P.  Sjjarhs. 

'  These  members  having  served  only  two  years  as  \ice-presidents 
are  Loth  eligible  for  re-election  for  one  year  in  that  capacity. 
Mtmhtrs  of  Connril. 


Mr.  M.  O'Gorman. 
Mr.  G.  W.  Purtnd.'c 
Mr.  W.  H.Putchell. 
Mr.  W.  Rutherford. 
Prof.  A.  S,:h,mrl~.. 
Mr.  J.  F.  C.  Snell. 
Mr.  (/.  Stmiey, 


Mr.  S.  Evershed. 

Mr.  H.  E.  Harrison. 

Dr.  E.  Hopkinson. 

Mr.  J.  W.  .Tacomb-Hood. 

Mr.  .J.  E.  Kingsbury. 

Mr.  T.  .Mather.  F.li'.S. 

Major  W.A..J.  O'Meani,  C.M.O. 

Mr.  A.  A.  C.  Swinton. 
Asforia/e  Membern  of  CornicU. 
Mr.  .).  K.  T'lylor.  Mr.  J.  Hunter  (Jray. 

Mr.  H.  Human. 

*Ilnn.  Trfamtrer. 
Mr.  Jioh'  rl  Hammond. 
*  The  hon.  treasurer  retires  annually,  and  is  eligible  for  immediate 
■re-election. 

Members  of  the  Institution  will  no  doubt  lie  glad  to  see 
Mv.  MoiiDEV  at  length  nominated  as  President,  for  many 


of  us  ha\'e  felt  that  this  honour  should  have  been  given 
sooner,  and  have  failed  to  understand  why  preference  luus 
been  given  to  others.  The  new  members  of  the  Council  are 
well  known  to  our  readers:  Mr.  M.VTHKi;,  in  connection 
with  electrical  instruments  and  accurate  measurements ; 
JIajor  O'Meaea,  as  engineer-in-chief  to  the  Post  Office ; 
Prof.  St'HWARTZ,  as  the  author  of  some  very  thorouglt  Papers 
read  before  the  Institution ;  Mr.  Snp:ll,  in  connection  with 
power  supply  at  Sunderland  and  more  recently  in  Lon- 
don ;  and  Mr.  Stoney,  as  an  engineer  closely  associated 
with  the  progress  of  Messrs.  Parsons'  turbo-generators. 
Mr.  J.  E.  Taylor,  the  new  associate  member  of  Council, 
is  assistant  superintending  engineer  in  the  Postal  Telegraph 
Department,  of  London,  and  was  joint  author  of  a  Paper 
on  "  Wireless  Telegraphy  Measurements  "  with  ^Ir. 
DUDDELL  which  was  read  before  the  Institution  in  190."». 
Hitherto,  the  nominations  have  not  been  made  known 
prior  to  the  general  meeting  at  which  they  were  announced, 
and,  therefore,  it  has  been  practically  impos.siljle  for  mem- 
bers to  put  forward  any  rival  nominations  in  time  for  con- 
sideration. At  the  last  annual  general  meeting,  however, 
it  was  made  known  that  the  Council  had  decided  to  pub- 
lish the  nominations  in  advance  of  the  meeting  at  which 
they  would  be  announced,  so  as  to  give  more  time  for  their 
consideration.  This  course  has  now  been  followed,  but  on 
the  present  occasion  we  do  not  think  the  members  will 
have  any  desire  to  modify  the  list  as  drawn  up  by  the 
Council. 

A  Groove  Skid  Emergency  Brake. 

Althuucii  brakes  of  various  types  operating  upon  the 
tread  of  the  rail  have  been  extensively  adopted  on  electric 
tramways,  very  little,  if  any,  use  has  hitherto  been  made 
of  the  lail  groove  for  braking  purposes.  The  groove,  of 
course,  oilers  several  ailvantages  over  the  rail  tread.  The 
tendency  of  the  latter  to  become  smooth  and  greasy  when 
covered  with  mud  has  brought  about  many  of  the  serious 
tramway  accidents  which  have  occurred,  only  too  fre- 
(luently,  during  the  last  few  years.  The  rough  surface  of 
the  grcKixu  presents,  however,  a  nnich  more  efficient  braking 
surface,  and,  as  it  is  also  possible  to  design  a  groove-brake 
to  operate,  at  the  same  time,  to  some  extent  as  a  wedge,  the 
retarding  force  obtainable  may  be  very  considerable,  and 
thus,  although  the  weight  on  a  skidding  wheel  is  as  great 
as  that  on  a  skid  lirake,  the  latter  ha.s  a  mucii  greater  eliect. 
Thistype  of  brakeis  also  less  likely  to  cause  derailment  of  the 
car  than  are  some  forms  of  track  brake,  for  with  the  latter  it 
is  possible  to  remove  so  much  weight  oil'  the  wheels  that 
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the  flanges  have  less  power  to  control  the  motion  of  the  car. 
For  these  reasons,  great  interest  attaches  to  the  groove 
skid-brake,  described  elsewhere,  which  has  been  brought 
out  by  Mr.  P.  J.  Peingle,  borough  electrical  engineer  and 
tramway  manager  to  the  Burton-upon-Trent  Corporation. 


It  is,  liowever,  not  only  to  the  actual  brake  itself  that 
we  desire  to  draw  attention,  but  to  its  method  of  applica- 
tion.    With  the  majority  of  existing  tramway  brakes,  a 
considerable  amount  of  care  and  thought  is  necessary  on 
the  part  of  the  motorman,  in  order  that  he  may  not,  when 
an  emergency  arises,  so  apply  his  brakes  that  their  com- 
bined effect  is  to  a    large  extent  useless.      Thus,   before 
applying  any  form  of  electric  brake,  he  must  release  his 
wheel  brakes  so  as  to  run  no  risk  of  rendering  the  former 
inojjerative  by  reason  of  the  locking  of  the  wheels,  or,  if 
from  a  failure  of  current  the  car  should  begin  to  run  back- 
wards, a  different  application  of  such  electric  brakes  be- 
comes necessary.     Whilst,  even  in  the  case  of  the  correct 
application  of  the  brakes  by  the  motorman,   his  efibrts 
may  be  rendered  useless  by  the  action  of  the  conductor  on 
the  rear  platform.     It  seems,  therefore,  that  an  emergency 
brake,  to  be  perfectly  satisfactory,  should  at  least  provide 
for  the  above  contingencies,  and  the  brake  devised  by  JMr. 
Peingle  certainly  seems  to  do  this.     As  will  be  seen  from 
the  description  elsewhere,  this  brake  is  independent  of  any 
other,  the  application  requires  a  minimum  of  thought  on 
the  part  of  the  motorman,  and  as  it  can  be  applied  with 
equal  efficiency  from  tiie  rear  platform,  either  by  the  con- 
ductor  or    passengers,   it   provides    the  greatest  security 
against  accidents  caused  by  sudden  illness  of  the  motorman. 
Any  failure  of  the  lirake  mechanisnr  also  results    in   the 
application    uf    the    brake,    and    in    this    respect    it    is 
again  sujierior  to  electric  or  air  brakes,  which  are  depen- 
dent on  the  condition  of    their   connections.      It  would 
certainly  seem   that  all  possible  contingencies  have  been 
provided  for  in  the  Pringle  groove  .skid  brake.     Probably 
such  a  brake  will  not  give  such  a  large  retarding  force  as 
may  be  obtained  by  an  electric  track  brake ;   and  there  is 
the  standing  olijection  against  an  emergency  brake,  that  it 
is  generally  forgotten  when  the  emergency  arrives.     lUit, 
given  that  an  emergency  brake  is  desirable,  the  groo\e 
skid  has  the  \ery  imiiorlant  advantage  that  it  is  ])urely 
niechanical,  and  is  sinipliiity  itself.      Kroni  the  tests  we 
witnessed  we  are  inclin('(|  to  ihe  view  that  the  brake,  as  at 
present  made,  does  not  give  (piite  .sufficient  retardation  Ibr 
all  emergencies.     In  fact,  its  defect  is  that  the  brake  is 
simply  on  or  oil',  and  tlie  elfect  cannot  be  \aried  ;   it  is  a 
maximinn  or  nothing,  and  the  niaxinium  has  its  least  \alue 
on  the   maxiniuni  gradii-iil  of   the   line.     Nevorthcless   it 
appears  to  lie   a  very  valualile  addition  td  the  biidvis  nnw 
availal)lc  and  nffcrs  aiinthcr  snlulicm  uf  the  brake  iM-ulilcin. 


Metallic  Filament  Lamps. 

If  ]proof  were  needed  of  thi-  griiat  progress  now  Vicing 
made  in  metallic  liliiment  lamps,  we  neeil  only  refer  our 
reader.s  to  the  notes  given  elsewhere  on  the  lamps  at  pre- 
sent availalile.  So  rapid  lias  been  the  advance  lliiit  liie 
purchaser  is  apt  to  be  liewildere(l  by  the  numl)er  of  lamps 
from  which  his  ciioice  may  Ik^  made,  'i'iie  siiorl  acconnt 
that  we  gi\e  will.  Ilierefore,  no  dnubt  be  found  usefhl  by 
our  readers.     ><'iimer(ins  as  the  lam],s  me  ,il  present    there 


are  indications  that  the  number  will  be  very  considerably  in- 
creased in  the  near  future,  and  our  list  W(juld  be  materially 
longer  were  we  permitted  to  give  some  account  of  the  lamps 
which  are  not  yet  upon  the  market,  but  which  the  makers 
hope  very  shortly  to  render  available.  The  most  noticeable 
feature,  no  doubt,  is  the  persistent  way  in  which  the  pro- 
blem of  providing  a  unit  suitable  for  use  on  high-volta<^e 
circuits  has  been  dealt  with.  Considering  the  youthfulness 
of  the  metallic  filament  lamp,  and  the  fact  that  only  a  short 
time  has  elapsed  since  great  difficulty  was  experienced  in 
making  a  lamp  suitable  for  a  pressure  of  even  100  volts, 
the  progress  that  has  been  made  is  little  short  of  marvellous. 

The  Indo-European  Telegraph  Co. 

The  annual  meeting  of  the  shareholders  in  the  Indo- 
European  Telegraph  Co.,  held  on  Tuesday,  marked  the 
fortieth  year  of  the  existence  of  this  pioneer  undertaking. 
The  "  Indo  "  was  splendidly  organised  at  the  start,  has  been 
splendidly  managed  throughout,  and  has  always  possessed 
the  services  of  a  most  competent  and  devoted  staff  both  at 
home  and  abroad.  It  was,  therefore,  fitting  that  the  fortieth 
anniversary  of  the  formation  of  the  Company  should  be 
made  the  occasion  to  present  to  ^Ir.  J.  Heruert  Tiuttox, 
the  chairman  of  the  Company,  wIid  has  been  a  .'uember  of 
the  P>oard  of  Directors  from  the  first,  a  token  of  the  great 
regard  in  which  he  is  held  by  his  colleagues  and  by  the 
home  and  foreign  staff  A  large  public  outside  the  Com- 
pany, including  the  whole  telegraphic  world,  will  join  in 
wishing  ^Ir.  Tritton  many  years  of  continued  good  health 
and  activity,  and  the  "  Indo  "  a  continuance  of  that  pros- 
perity which  its  well-rendered  service  so  thoroughly  merits. 


Royal  Society. — Among  the  Papers  read  at  a  meeting  of 
the  Society  yesterday  afternoon  was  one  "  On  the  Hysteresis 
Loss  and  other  Properties  of  Iron  Alloys  under  very  Small 
Magnetic  Forces,"  l)y  Prof.  E.  Wilson  and  Messrs.  V.  H. 
Winson  and  G.  F.  O'Dell. 

Proposed  University  for  Bristob — It  is  announced  that  the 
Gloucestershire  County  Council  have  passed  tlie  following 
resolution  in  .supjwrt  of  this  movement : — "That  this  Council 
approves  uf  the  scheme  for  promoting  the  Ih'istol  University 
and  will  consider  what,  if  any,  financial  assistance  they  can 
accord  to  it  when  the  scheme  is  more  fully  developed." 

Electric  v.  Steam  Traction  on  German  Main  Lines. — As  is 
well  known,  the  Prussian  railway  authorities  have  been  for 
some  time  past  conducting  exjierimcnts  to  decide  whether  the 
adoption  of  electric  traction  on  main  lines  is  economically 
practicable.  Possibly  as  a  result  of  ttiose  experiments  it  is 
now  aimounced  that  the  lines  from  Loi[)zig  to  Magdeburg,  a 
distance  of  SQ  miles,  and  fiom  Leipzig  to  Halle,  a  distance  oi 
■J.3  miles,  are  to  be  e  luipped  electricall)'.  It  is  ]iroposcd  to  nse 
shorter  trains  running  at  more  frequent  interv.ils  than  at  pro- 
sent,  and  careful  comparisons  of  the  cost  and  ]iracticability  of 
electiic  and  steam  traction  are  to  bo  m.adc. 

Incorporated  Municipal  Electrical  Association. — The  pro- 
visional programme  of  the  thirleoiuh  .unnial  convention  of 
this  Association,  to  ))0  held  at  Nottingham,  under  the  presi- 
dency of  Mr.  H.  Talbot,  from  .June.iOth  to  ,)idy  ;?ril.  A  recep- 
tion will  be  held  by  the  Mayor  of  Nottingham,  and  a  mnnber 
of  visits  uikI  excuisioiis  to  places  of  interest  in  the  neigidRiur- 
hood  have  liccn  arranged.  The  following;  are  some  of  the  sub- 
jects which,  it  is  hepeil,  will  lie  dis-cusscd  :  "The  Experiences 
of  a  Coineiier  in  Ks,ltthlishill^  an  Electrical  rndci taking," 
"The  Ivpiipment  of  a  Testing  I)c|)artincnt,"  "Alternating- 
current  Accumulator  Sub-stations,  ""  The  Designing  of  Jilec- 
trieal  (Jenerating  Stations,"  "Overhead  Equipment. 

Cable  Interruptions.  Dnto  of  lnt«rruptionJ 

Ca.liz     ■|'.n,nll..    A|Mil22.19(m 

AlcMiniliin- l-iiiniie?i    Aiinl29,160a 
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Manchester  Section  of  the  Institution  of  Electrical  En- 
gineers.— The  following  have  l>eeii  eloited  to  serve  on  the 
committee  of  this  section  durinf;  the  session  1908-9:  Cliair- 
wfl)i— Mr.  Jliles  Walker.  Vlrcchainitdii — Mr.  S.  .T.  Watsou. 
Hon.  Sccretari/  and  Treasurer— Ur.  H.  W.  Wilson.  Com- 
7)1  Utee— Messrs.  W.  Cramp,  A.  P.  .M.  Fleming,  J.  Frith,  G. 
LaytoD,  V.  A.  H.  M'Cowen,  W.  P.  JIaycock,  J.  S.  Peck, 
r.  A.  Ramage,  Prof.  A.  Schwartz,  C.  F.  Smith,  C.  D.  Taite, 
A.  P.  Wood. 

The  Institution  of  Civil  Engineers.  -At  the  annual  general 
meeting  of  the  Institution  of  Civil  Engineers,  held  on  Tuesday 
evening,  April  2Sth,  the  result  of  the  ballot  for  the  election  of 
officers  was  declared,  as  follows:  I'trsiileiU — Mr.  James 
Charles  Inglis ;  Vice-Presidents— Mr.  W.  E.  Galbraith,  Mr. 
G.  H.  Hill,  Mr.  A.  Siemens  and  Prof.  W.  C.  Unwin  ;  Otlirr 
Members  of  Council— Uv.  J.  A.  F.  Aspinull.  Mr.  B.  H.  Blyth, 
Mr.  C.  A.  Brereton,  Mr.  W.  B.  Bryan,  Mr.  R.  KUiott-Cooper. 
Col.  E.  E.  B.  Crompton,  C.B.,  Dr.  G.  F.  Deacon,  Dr.  F.  Elgar, 
Mr.  M.  Fitzmaurice,  C.M.G.,  Mr.  A.  T.  Grant-Dalton,  Mr. 
R.  A.  Hadfield,  Dr.  C.  A.  H.  Harrison,  Mr.  J.  Hobson,  Mr. 
W.  Hunter,  Mr.  G.  R.  Jebb,  Sir  Wm.  Thomas  Lewis,  Bart., 
Sir  George  T.  Livesey,  Mr.  A.  G.  Lyster,  Mr.  Thos.  Matthews, 
Mr.  A.  B.  Moncrieff,  Mr.  A.  Ross,  Mr.  .1.  H.  Ryan,  Mr.  .J. 
Strain,  Sir  Frederick  R.  Upcott,K.C.Y.O.,  Mr.  W.  B.  Worthing- 
ton,  and  Mr.  A.  F.  Yarrow.  This  Council  will  take  office  on 
the  first  Tuesday  in  November,  1908. 

Wireless  Telegraph  Notes. — We  understand  that,  owing  to 
the  success  attained  by  the  special  type  of  wireless  instruments 
used  on  destroyers,  larger  vessels  are  also  to  be  fitted  with 
this  equipment."  The  "  Moy,"  wliich  is  refitting  at  Devonport, 
will  be  the  first  vessel  to  be  so  equipped,  and  she  lately  re- 
ceived her  new  insulated  rigging  and  wireless  yards.  The 
rigging  is  fitted  so  that  the  ma.ximum  support  is  given  to  the 
light  mast  and  yard  to  meet  the  exceptional  strain  put  upon 
them  in  a  seaway  owing  to  the  quick  motion  of  this  class  of 
vessel. 

It  is  announced  that  wireless  telegraph  stations  are  being 
erected  b}-  the  Italian  Government  authorities  at  Asmara  (in 
Eritrea),  and  Giumbo,  Merca,  Brava  and  Mogadishu  (in  Italian 
Somaliland).  The  apparatus  installed  at  Giumbo,  Merca  and 
Brava  will  have  an  effective  range  of  200  to  250  miles,  while 
at  Mogadishu  and  Asmara  more  powerful  installations  will  be 
erected,  as  the  distance  between  the  two  stations  is  about 
1,000  miles.  It  is  also  intended  to  provide  for  communication 
between  the  latter  place  and  the  Monte  Mario  station  at  Rome. 

A  suggestion  has  been  made  to  the  Colonial  Office  by  the 
Liverpool  Chamber  of  Commerce  that  the  Department  should 
establish  short  distance  wireless  telegraph  stations  between 
British  colonies.  The  Chamber  has  been  notified  that  the 
subject  is  receiving  the  attention  of  the  Department. 

The  Dundee  Advertiser  states  that  the  Cunard  liner 
"  Caronia,"  which  recently  arrived  at  Liverpool  from  New 
York,  succeeded  in  establishing  communication  with  (xlace 
Bay  (Nova  Scotia)  when  2,260  miles  distant,  and  at  the  same 
time  commimication,  it  is  stated,  was  established  with  Clifden 
(Galway)  when  the  vessel  was  9.30  miles  distant. 

The  Politics  of  Radio-Telegraphy. — The  Edinburgh  Review 
tor  April  contains  an  instructive  article  with  the  above  title  in 
which  the  author  reviews  at  some  length  what  may  be  termed 
the  radio-telegraph  position,  the  object  being  to  i)lacc  readers  of 
the  Edinburgh  in  possession  of  the  main  facts  concerning  the 
histor}'  of  what  may  be  termed  the  new  science  and  practice 
of  communication  by  means  of  electromagnetic  waves.  The 
value  of  the  investigations  of  sevei'al  of  I  he  principal  workers 
in  radio- telegiajihy  is  duly  credited,  including  that  due  to  Sir 
Oliver  Lodge  for  his  famous  lecture  introducing  the  subject 
at  the  Koyal  Institution  in  ll~i91.  The  bearing  of  recent  legis- 
lation upon  the  practice  and  industry  of  wireless  telegraphy  is 
well  shown,  as  is  also  the  necessity  for  legislation  in  order 
that  radio-telegraphic  working  may  be  under  efTective  control. 
How  necessary  such  legislation  had  become  and  how  desirable 
it  was  that  the  State  should  step  in  and  organise  the  liusiness  of 
radio-telegrapfiv  is  also  well  shown  by  the  writer,  who  has  a 
clear  grasp  of  his  subject  and  writes  in  a  manner  both  instruc- 
tive and  interesting  to  the  lay  reader.  It  is,  of  course,  in  the 
field  of  ship  and  shore  work  that  the  greatest   advance  in 


radio  telegr-aphic  oper'ations  has  been  made,  and  the  writer  of 
"  The  politics  of  Uadio-Tclegraphy  "  has  a  great  deal  to  tell  us 
of  the  political  aspects  of  the  (piestion.  The  interest  taken  by 
the  (ieirnan  Kmperor  in  this  subject  from  the  earliest  date,  re- 
sulting in  his  invitation  to  the  powers  for-  a  Conference  in 
Berlin,  as  far  back  as  190H,  is  noted.  The  Edinburgh 
writer  has  also,  of  course,  a  good  deal  to  say  concerning  the 
methods  of  the  Marconi  Company  in  pushing  its  claims  to  re- 
cognition, and  also  of  the  methods  adopted  by  the  Press  in 
this  and  other  countries  in  the  interests  of  the  Marconi  Com- 
pany. With  such  matters  we  have  little  to  do,  but  it  is  clear 
that  politics  (and  not  very  high  politics)  played  a  considerable 
part  in  the  "  development  "  of  i-adio-telegiaphy  up  to  a  quite 
recent  date.  Reader's  of  The  Elrdridan  have  been  kei)t  well- 
informed  of  the  progress  of  events  radio-telegraphic,  but  the 
public  generally  have  not  been  quite  so  well  treated,  with  the 
result  that  there  is  a  good  deal  of  misconception,  not  to  say 
ignorance,  of  the  real  truth  concerning  the  rise  and  progress  of 
this  branch  of  industrial  enterpi-ise.  We  may  very  well  refer  all 
for  whom  the  subject  has  an  interest  to  the  pages  of  the  Edin- 
bnrgli  Review  for  April  for  a  full  account  of  the  happenings, 
from  the  "  political  "  side  at  any  rate,  in  respect  to  this  branch 
of  pr-actical  electrical  work  during  the  past  decade.  We  cannot 
conclude  this  brief  summary  of  the  Edinburgh  article  with- 
out saying  that  we  think  the  writer  scarcely  does  justice  to 
the  technical  press  in  his  somewhat  copious  notes.  This 
is  probably  due  to  the  fact  that  the  main  object  of  the  article 
is  to  show  the  political  side  of  the  question,  with  which  the 
technrcal  press  has  little,  if  anything,  to  do.  But  a  few  addi- 
tional rrotes  would,  we  think,  have  been  of  assistance  to  the 
general  reader.  There  ai'e  several  references  in  the  Edin- 
burijli  article  to  which  excejjtion  might  be  taken,  and  we  have 
no  (loubt  that  Mr.  Marconi  and  his  .advisers  will  be  afforded  an 
opportunity  to  reply.  If,  too,  the  article  were  not  ostensibly 
devoted  to  the  "  politics  "  of  radio-telegraphy,  some  exception 
might  be  taken  to  the  omission  of  several  names  from  the  list 
which  finds  favour  at  the  hands  of  the  Edinhurgli  writer. 
His  grip  of  the  subject  precludes  the  presumption  that  he  is 
unacquainted  with  the  pioneers  and  others  whose  claims  to- 
notice  are  not  iuclrnled  in  his  review. 


ARRANGEMENTS  FOR  THE  WEEK. 


FRIDAY,  May  1st  (to-day). 

Royal  Institution. 
0  p.m.     Meeting  at  Albemarle-street.     Discourse  on  "Tlie  Scien- 
tific Work  of  Lord  Kelvin,"  by  Prof.  .J.  J.  Larmor,  Sec.  R.S. 

MONDAY,  May  4th. 

SOCIETV   OK   Ex<:lN'EERS. 

^■■inp.m.  Sleeting  at  the  Royal  United  Service  Institution,. 
Whitehall.  Paper  on  "  The  Design  and  Waste  and  W^ear  of 
Wheel  Teeth,"  by  Prof.  R.  H.  Smith. 

TUESDAY,  May  6tll. 

Rdvai,  Ixstitutio:;. 
.:  p.m.     Meeting  at   Albemarle-street.      Lecture  on    "The  De- 
velopment of  the  Jlodeni  Steam  Turbine  and- its  Applcation," 
by  Mr.  (;.  Stoiiey. — Lecture   II. 
WEDNESDAY,  May  6th. 
SririKNTs'  Se(  rro.v  «f  thk  Institution-  of  Electrical  Engineers. 
7:30  p.m.     Meeting  at  92,  Victoria-Street.     AnnuaKieneral  Meet- 
ing.   Paper  on  "  Tlie  Swiss  Visit,"  by  Messrs.  Moss  and  Abel. 

THURSDAY,  May  7th. 

iNSTrTr-TioN  OF  Elkctrical  Engineers. 
.s'  p.M.     Meeting  :it   the   Royal    Society    of    Arts,   .John-street, 
Adelphi,  W.C.     I'aper  on  "The  Manufacture  of  Electrical 
Condonsei's,"  by  Mr.  (i.  ¥  Mansbridge. 

CrvrL  ANr>  MKcrnsrcAr.  Enginekks  Soiietv. 
.s' //.»(.     Meeting  at  Caxton  Hall,  Westminster.     Paper  on  -'Ab- 
breviated Formula-  for  Structural  Engineers,"  by  Mr.  E.  F. 
Etchells. 
FRIDAY,  May  8th. 

PrrvsiiAr,  SorrnTV. 
.Syi.wj.  Jleetiiig  m  the  Physics  Lalioratory,  Royal  College  of 
Science,  Imperial  In.-ititute-ioad,  South  Kensington.  Agenda : 
"A  Modified  Theory  of  Cravitation,"  by  Dr.  C.  V.  Burton j 
"An  F^xamination  of  the  Formula'  for  thelJradingof  Cables," 
by  Mr.  C.  S.  Whitehead  ;  and  "  Illustrations  of  Ceometrical 
Optics,"  by  Mr.  R.  M.  Archer. 

A.ssoi  lATioN  OK  Eni:ineer.s-in-Ckabge. 
.•< p.m.     Meeting  at  St.  Bride's  Institute,  Bride-lane,  Fleet-street. 
Annual  Ueneial  .Meeting. 

Royal  Institution. 
:ip.m.     Meetingat  Alhemarle-street.     Discourse  on  "Ice  and  its*. 
Natural  History,"  by  Mr..!.  Y.Buchanan. 
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DIRECT  CURRENT  GENERATORS  FOR  LIGHT,  POWER 
AND  TRAMWAY  SERVICE. 

HY   E.    KORRODI. 

Siimmarii. — Combined  light -and-traction  plants  have  a  smaller  gene- 
rator capacity  than  separate  plants,  as  the  combined  maximum  demand 
is  much  less  than  the  sura  of  tlie  two  maxima,  and  fewer  spare  sets  are 
required  with  only  one  type  of  generator.  This  advantage  is,  however, 
somewliat  reduced  by  an  increase  in  the  size  of  the  generators,  « liich, 
in  the  case  of  ordinary  directcurrent  macliines  at  440  to  48C  ^■olts  and 
500  to  550  volts,  is  about  30  per  cent.,  and  is  partlj-  due  to  the  more 
■severe  commutation  .conditions  at  the  lower  voltage.) 

.Asjthe  size  of  interpole  machines  depends  entirely  upon  the  jiroduct 
of  maximum  current  and  maximum  \  oltage.  their  increase  in  capacity 
is  only  15  per  cent.  Thus,  it  is  po.ssibleto  build  interpole  machines  of 
sufficient  capacity  to  carry  the  maximum  overload,  underany  condition 
of  voltage,  more  economically  than  those  of  the  ordinary  non-interpole 
type,  and  with  at  least  as  good  a  performance. 


As  the  vast  majority  of  electric  light  and  tramway  under- 
takings in  Great  Britain  are  owned  by  mimicipalities,  the 
energ}'  for  light,  power  and  tramwaj's  is  often  generated  in 
one  station. 

The  tramways  are  operated  from  compound-wound  gene- 
rators at  from  500  to  550  volts  ;  while  light  and  power  dis- 
tribution is  usually  laid  out  on  the  three-wire  system,  with 
either  shunt  or  compound-wound  generators  giving  from  440 
to  480  volts  across  the  outer  wires.  The  highest  voltage  pos- 
sible for  both  circuits  has  been  adopted,  through  reasons  of 
economj-,  and  the  limit  of  this  voltage  is  mainly  fixed  by  the 
design  of  the  consuming  apparatus — motors  and  lamps. 

Due  to  the  difference  in  voltage  for  tramways  and  lighting, 
it  is  difficult  to  employ  dupUade  generators  for  both  services, 
and,  therefore,  from  a  purely  technical  point  of  view,  two 
difTerent  generating  plants  are  necessary,  each  of  which  must 
be  capable  of  meeting  the  maximum  demand  of  its  particular 
circuits,  and  each  must  have  additional  sets  to  provide  for 
emergency  loads. 

An  economical  advantage  is  gained  by  using  one  type  of 
generator  for  the  two  services,  thereby  reducing  the  number  of 
spare  sets  and  making  smaller  plants  sufficient  for  the  outptit 
if  the  maximum  demands  of  the  two  circuits  occur  at  different 
times ;  for  instance,  at  different  seasons  of  the  year.  The 
generators  :;re  then  required  to  give  their  normal  load  and 
overload  on  the  lighting  system  at  480  volts,  either  shunt  or 
compound  wound,  and  at  550  volts  compound  wound  on  the 
tramway  system. 

An  investigation  of  the  operation  of  the  machines  over  wide 
ranges  of  voltage  shows  how  these  conditions  can  be  met  in 
practice  with  either  the  ordinary  type  of  generator  or  the  in 
terpole  machine. 

SlraiijM  ( nr  Xon-Tnterpole)  Machines. — The  main  feature  to 
be  considered  is  commutation,  as,  in  the  interests  of  reliable 
service,  it  is  essential  to  make  this  sparkless.  Sparking  is 
traceable  to  the  reactance  voltage  caused  by  the  reversals  of 
•cui-rent  in  the  coils  short-circuited  by  the  brushes.  This  vol- 
'tage  is  practically  proportional  to  the  main  current,  and  causes 
an  extra  current  to  circulate  through  the  brushes  ami  short- 
circuited  coils.  Again,  this  extra  current,  and,  conseijucntly, 
tlie  sparking,  may  be  reduced  by  liigli  brush-resistance,  which 
also  allows  higher  reactance  voltage  and  larger  current-cap 
acity  of  a  machine  at  given  commutation  con<litions. 

A  fuither  method  of  obt;iining  a  high  s))arking  limit  is  to 
■  compensate  the  reactance  voltage  with  an   K.M.F.  of  opposite 
•  direction.     'J'o  otVect  this,  the  coils  under  conimutalioii   must 
lotate  in  magnetic  fields  of  proper  strength  and  polarity.  The 
conipciiBulion  of  the   reactance  voltage  is  secured   by  sinijily 
shifting  the  brushes  forward  from  tlie  neutral  position  in  the 
direction  of  rotation  ;  thus  making  the  short  circuit  on   coils 
rotating  in  the  fringiiigfield  of  the  main  poles.     The  strength 
of  this   commutation   Held    can   bo   apportioned   foi    different 
loails  by  changing  the  l)ruHh  position  ;  and  the  sparking  limit 
is  then  reached  when  the  cross  magnetising  effect  of  the  arnia 
turc  so  weakens  the  comniulation  lield  that  tlie  reactance  vol- 
tage considerably  exceeds  the  compensating  E  M.F.,  irrespec- 
tive of  the  |iosition   of  the  l)rushcs.     This   happens  usually 
when  the  short-circuited  coils  are  directly  under  the  jjole  tips. 


in  which  position  the  air  path  for  the  magnetic  field,  linked 
with  these  coils,  is  reduced,  and,  consequently,  the  reactance 
voltage  is  above  normal. 

The  practice  of  shifting  the  brushes  with  variable  load,  how- 
ever, rarely  meets  the  requirements  of  modern  service,  good 
commutation  being  desirable  with  fixed  brush  position.  Only 
imperfect  compensation  can  be  obtained  with  the  frin"ino' 
field  of  the  main  poles  under  this  condition,  and  the  reactance 
voltage  must  neces.sarily  be  kept  low.  The  maximum  forward 
lead  of  the  brushes  is  then  determined  at  no-load,  when  the 
sparking  is  due  entirely  to  the  E.M.F.  induced  by  the  fringing 
field  in  the  short-circuited  coils  and  the  currents  thereby  pro- 
duced in  them.  With  increasing  load  such  sparking  as  may 
exist  at  no-load  will  gradually  disappear ;  the  amount  by 
which  the  compensating  E.M.F.  exceeds  the  reactance  voltage 
becoming  smaller,  until  at  a  certain  load  it  is  nil.  After  this 
the  reactance  voltage  predominates,  and  the  commutation  is 
less  satisfactory  the  higher  the  load. 

The  difference  between  reactance  voltage  and  compensating 
E.M.F. — rightly  called  sparking  voltage — is  thus  really  the 
proper  criterion  for  commutation.  The  cross-magnetising 
effect  of  the  armature,  and  the  consequent  weakening  of  the 
commutation  field  with  increasing  load,  which  distinctly  affects 
commutation,  is  thereby  taken  into  account  by  the  diminished 
value  of  the  compensating  E.M.F. 

Toltiige  Variation  and  Sparkini/  Limit. — The  no-load  charac- 
teristic of  a  direct-current  generator  (Fig.  1 )  shows  the  values 
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of  the  voltage,  on  open  circuit  and  constant  speed,  for  different 
field  ampere-turns.  The  lower  p.art  of  the  curve  is  nearly 
strait'ht,  and  its  inclination  depends  upon  the  field  ampere- 
turns  required  to  overcome  the  magnetic  resistance  of  the  air- 
gaj) ;  while  the  gradual  increase  in  excitation  at  higher  volt.ages 
shows  decreasing  permeability  of  the  iron  as  the  latter  ap- 
proaches saturation. 

Curve  B  (Fig.  1)  is  somewhat  similar  to  the  no-load  charac- 
teristic, and  gives  the  voltage  induced  in  the  short-circuited 
coils,  at  the  maximum  forward  lead  of  the  brushes,  for  varying 
fiehl  ampere-turns. 

A  comparison  of  curves  B  and  A  show  that  the  iron  path  of 
the  commutation  field  is  saturated  at  lower  excitation  than 
that  of  the  main  lield,  which  difference  is  due  to  the  relatively 
small  section  of  the  pole-tips,  .as  compared  with  their  surface. 

As  the  commutation  field  is  weakened  under  load  conditions 
through  the  combined  demagnetising  .ind  cross-magnetising 
elfcct  of  the  armature,  the  resulting  excitation  of  this  commu- 
tation field  is  only  the  difference  between  field  and  armature 
amiiere-turns.  The  value  of  the  resulting  excitation  may  be 
used  to  determine  from  curve  B  the  compensating  K.M.F.  for 
any  given  load  at  any  given  voltage,  as  shown  iii  Fig.  1,  at  450 
and  r),')0  volts  for  a  load  corresponding  to  10,0i)0  arniaturcam- 
perc-turus.  The  ohmie  drop  ami  the  dcmaguetisiiig  effect  of 
the  armature  are  represented  by  /;/  and  ijh  respectively.  The 
values  of  the  compensating  K M.F.  thus  obtained  show  that 
commutation  comlitions  become  more  difficult  at  the  lower 
voltages.  The  sparking  limit— /.c,  the  maximum  load  ob. 
tainable  with  a  given  sparking  voltago^can  bo  found  for  any 
desired  range  of  voltage  from  Fig.  2,  whore  curve  H  of  Fig.  1 
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is  reproduced  on  a  different  scale  of  ordinates,  and  shifted 
parallel  to  the  ordinate  by  an  amount  e(iual  to  3  volts.  These 
3  volts  represent  the  sparking  voltage.  The  figures  on  the 
left  of  the  ordinate  axis  give  the  armature  ampere-turns,  the 
corresponding  reactance  voltage  and  the  compensating  E  M.F., 
the  reactance  voltage  being  ei(ual  to  the  sjjarking  voltage  if 
there  is  no  compensation.  The  distance  OA  rejjrescnts  both 
field  ampere-turns  and  armature  ampere-turns  existing  with  a 
reactance  voltage  of  3,  and  is  determined  from  the  design  of 
the  machine. 

If  a  straight  line  is  drawn  through  A  and  the  point  on  the 
ordinate  fixing  the  sparking  voltage,  also  a  series  of  parallel 
lines  through  the  points  B,  C  and  D  to  correspond  to  various 
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values  of  full-load  field  ampere-turns,  the  intersection  of  these 
lines  with  the  ordinate  axis  give  the  reactance  voltage  existing 
with  armature  ampere-turns  equal  to  field  ampere-turns.  Also, 
the  intersections  with  curve  B  in  the  points  /*,  e  and  d  give  the 
sparking  limits.  If  the  points  /*,  c  and  d  are  now  projected  on 
the  ordinates  through  B,  C  and  D,  the  distances  B/-',  Cc'  and 
D'/'  represent,  for  difl'ercnt  values  of  full-load  excitation,  per- 
missible armature  ampere- turns.  These  latter  are  propor- 
tional to  the  reactance  voltage. 

The  curve  E,  drawn  through  points  b',  c'  and  d'  is  the  com- 
mutation characteristic.  It  represents  the  relation  of  field 
ampere-turns  to  armature  ampere-turns  for  given  commutation 
conditions,  and  is  thus  the  key  to  a  comparison  of  the  generator- 
output  obtained  atdifl'erent  voltages  forgiven  capital  outlaj'. 
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Fig.  3  shows  the  no  load  characteristic  A,  and  the  commuta- 
tation  characteristic  C  for  a  .'500  kw.  generator.  The  voltage 
drop  from  no-load  to  full-load  is  given  by  the  ohmic  drop  />/, 
and  the  demagnetising  ampere-turns  ///(.  The  current  capacity 
is  represented  by  the  ordinates  of  curve  C,  and  the  correspond- 
ing output  in  kilowatts  by  those  of  curve  D. 

The  following  table  of  ampere  and  kilowatt  values  for  the 
main  voltages,  shows  that  over  the  normal  range  of  voltage 
the  current  capacity  diminishes  approximately  as  the  voltage. 
Consequently,  the  output  changes  with  the  square  of  the  voltage. 

^"l'*-  Ampere.".  Kilowatts. 

550  „...        910  600 

'•SO  800  385 

450 740  351 


This  rule  applies  fairly  well  to  maohinosof  modern  and  good 
design.  It  also  shows,  at  a  glance,  the  special  difficulties  exist- 
ing with  straigiit  machines  on  combined  liglit-and-traction  ser 
vice,  which  may  be  summarised  as  follows  :  In  order  to  avoid 
commutation  trouble  with  coraliined  light-and-traction  genera- 
tors working  on  lighting  systems  at  full-load  or  over-load,  it  is- 
essential  that  the  generators  should  be  of  30  per  cent,  larger 
capacity  than  that  required  for  separate  lighting  and  traction, 
plants.  Also,  the  etiiciency  and  temperature  rise  are  usually 
lower  than  normal,  on  account  of  the  larger  machines  being 
run  at  reduced  rating.  The  economical  advantage  of  a  com- 
bined plant  is  thereby  reduced. 

Interpolc  Machines. — With  properly  designed  auxiliary  poles, 
excited  by  the  main  current,  it  is  easy  to  obtain  a  commutation 
field  which  varies  in  strength  with  the  load.  The  E.M.F.  of 
self-induction  can  thus  be  overcome,  without  difficulty,  if  the 
compensating  E.M.F.  increases  in  direct  proportion  to  the 
load.  This  condition  exists  only  when  the  magnetic  circuit 
of  the  commutation  field  is  not  saturated  ;  but  this  can  be 
obtained  up  to  very  heavy  overloads.  Commutation  is,  conse- 
quently, an  unimportant  consideration  in  the  rating  of  inter- 
pole  machines. 

It  is  always  possible  to  obtain,  with  the  interpole  type,  such 
proportions  that  the  maximum  current  commutated  satisfac- 
torily is  large  enough  to  become  dangerous  to  the  windings 
through  excessive  heating.  The  limiting  output  is  thus  practi 
cally  decided  by  the  operating  temperature  safe  for  the  insu- 
lation ;  and  this,  again,  depends  upon  the  process  of  manu- 
facturing and  the  insulating  material  used.     An    insulation- 
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Vithstanding  high  temperature  is,  therefore,  most  desirable 
for  interpole  machines  ;  and  it  is  thus  advantageous  to  use 
mica  preparations  on  the  parts  of  the  coils  embedded  in  the 
armature  core,  which  are  subject  to  the  highest  temperature. 
Treated  taping  is  usually  satisfactory  for  the  end  windings,  as 
good  ventilation  — and,  therefore,  low  temperature — can  easily 
be  secured  for  this  portion  of  the  winding.  The  temperature 
liniit  for  treated  tape  is  fi.xed  at  SoC.  by  the  German  Nor- 
malien — a  safe  figure  if  reached  during  times  of  overload  only. 

Interpole  machines,  designed  on  the  above  basis,  are  as  cheap 
and  even  cheaper  than  straight  machines,  and  more  flexible, 
it  being  possible  to  commutate  the  maximum  current  at  any 
voltage.  The  increase  in  capacity  of  the  machines  for  com- 
bined light-and-traction  service  is  thus  only  in  direct  propor- 
tion to  the  difference  in  voltage  of  the  two  systems.  A  500  kw. 
generator  developing  full-load  at  -180  volts  shunt-wound,  and 
550  volts  compound-wound,  will  consequently  have  a  capacitj' 
of  1,042  amperes  and  550  volts — i.e.,  of  575  kw.  or  15  per 
cent,  more  than  is  required  for  separate  light-and-traction 
plants.  The  efficiency  of  interpole  machines  is  practically 
constant  over  a  wide  range  of  load,  the  iron  loss  being  usually 
kept  low.  For  this  reason  the  reduction  of  15  per  cent,  in  the 
output  does  not  appreciably  affect  economy. 

Vultage  lieyulation. — The  inherent  regulation  of  shunt- 
wound  generators  is  generally  poor  at  voltages  much  below  the 
normal.     This  is  due  to  the  fact  that  on  the  lower  part  of  the 
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saturation  curve  a  large  difference  in  voltage  corresponds  to  a 
small  magnetising  or  demagnetising  eff'ect.  Interpole  machines, 
with  brushes  in  the  neutral  position,  oiYer  an  advantage  in  that 
they  have  no  demagnetising  eff'ect,  and  therefore  the.y  liave 
small  voltage  drop  from  no-load  to  full-load  with  fixed  field 
resistance.  By  shifting  the  brushes  backwards  a  compounding 
eff'ect  may  even  be  obtained,  which  further  reduces  the  voltage 
drop.  This  expedient,  however,  is  not  to  be  recommended  for 
practical  purposes,  owing  to  the  fact  that,  should  the  current 
be  reversed,  the  magnetic  field  is  weakened  and  a  short-circuit 
occurs.  In  Fig.  4  the  ohmicdrop  in  volts  is  represented  by  /!/, 
and  the  demagnetising  effect  in  ampere-turns  b}' ;//(,  and  the 
intersection  of  the  straight  line  through  o  and  h,  with  the 
curve  A,  gives  the  no-load  voltage  at  constant  speed  for  the 
corresponding  full-load  pressure  of  550  volts.  In  considering 
the  effect  of  speed  variation  the  ordinates  of  curve  A  are  in- 
creased in  proportion  to  the  speed,  and  intersection  of  the 
straight  line  through  o  and  It,  with  the  second  curve  in  the 
point  k,  gives  the  no-load  voltage  for  a  definite  speed  variation. 


ELECTRIC  SUPPLY  PROSPECTS  AND  CHARGES  AS 
AFFECTED  BY  METALLIC  FILAMENT  LAMPS 
AND  ELECTRIC  HEATING. 


'We  give  below  an  abstract  of  the  important  discussion  which 
was  resumed  on  Thursda}',  April  23rd,  in  connection  with 
Messrs.  Handcock  and  Dykes'  Paper  on  this  subject.  An 
abstract  of  the  Paper  appeared  in  our  issue  of  April  10th,  and 
in  our  issue  of  April  17th  we  gave  an  account  of  the  discussion 
which  took  place  at  the  meeting  on  April  9th.  Owing  to  the 
great  interest  taken  in  this  subject  at  the  present  time,  there 
was  an  unusual  number  of  would-be  speakers.  Those  who  spoke 
were  mostly  limited  to  four  or  five  minutes,  and  notwithstand- 
ing this  restriction,  man}'  were  "  crowded  out."  The  criticisms 
of  the  latter  we  have  secured  as  far  as  possible  and  have  repro- 
duced them  in  abstract  at  the  end  of  the  discussion. 

Mr.  C.  P.  SrAKKs  personallj'  welcomed  the  metallic  tilament  lamp  as 
being  the  greatest  stej)  forward  in  the  supply  Ijusiness  that  the\'hadseen 
for  the  past  HO  years,  and  he  did  not  take  such  a  pessimi.stic  view  as 
the  authors.     Au3'  new  development,  such  as  the   metallic  filament 
lamp,  came  about  gradually,  and  therefore  tlie  suppliers  of  electricity 
had  a  jieriod  in  which  to  deal  with  the  develo|)ment.     Then,   if  the 
public  were  going  to  keep  to  the  [jvesent  standard  of  lighting,  it  was 
true  that  tlie  sup|)l\-  of  electri(-al  energy  might  fall  oil  to,  say,  one- 
half,  allowing  for  new  consumers,  but  that  would  not  be  the  case— the 
.standard  of  lighting  would  be  improved  by  the  metallic  tilament  lamp. 
Every  im|)roveinent  in  lighting  introiluc-ed  h.-ul  raised  the  standard  of 
lighting.     Uy  (lie  inti-oduction  of  the  incandescent  mantle  the  gas 
industry  received  an  enormous  impetus,  and  liecame  a  real  competitor 
of  the  electrical  supjjly  business.     Now  electrical  engineers   had   in 
their  hands  a  weapon  that  would  enable  them  to  compete  with  the  g.as 
companies.     The  authors  put  it  that  it  would  not  |iay,  owing  to  the 
high  cost  of  connection,  to  connect  small  consumers.     He  was  sure, 
however,  that  there  were  an  enormous  number  of  small  and  moilerate- 
size  consumeis  that  it  would   pay  to  connect-     Then,  again,  as  to  the 
standard  of  light,   peo|)h;  ]iiud  a  certain  amount  for  illumination  and 
would  continue  to  pay  about  the  same  tigure.     The  great  etfect,  how- 
ever, would  be  Iclt  in  the  iirivate  lighting   liusiness,  and  small  com- 
lianies  supplying  nothing  but  private  lightnig  might  receive  a  certain 
set-back,  but  local  authorities  supplying  large  areas  and  doing  a  mixed 
ehiss  of  business  would    iind   that   the   metallic   tilament   lamp  would 
lead  to  a  general  advance.     As  to  tarill's,  he  had   the  greatest  .appre- 
ciation for  Mr.  Wright's  methods,    but    he  felt  that   tlieyowed  him  a 
grudge  for  having  invented   the  demand   indicator,  anil  its  complica- 
tion was  probably  one  ot  the   principal  reasons  why  electrical  business 
had  jirogressed  so  slowly  during  the  last  few  years.    His  own  experience 
of  demand  indicatois  had  been  most  unfortunate.     The  only  method  of 
charging  thai  would  find  favour  on  a  large  sculo  would  be  a  Hat  rate. 
The  method  suggested  of  charging  a  rate  on  the  ratable  v.ilue,  and  a 
small  charge  for  current,  was  very  ingenious,  and  might  bo  workable 
for  a  small  corporation  or  muniei])ttlily,  but  could  not  be  carried  out  by 
u  company. 

Mr.C  >I.  Htkaun  fully  agreed  with  the  authors  that  (he  most  satis- 
in  :tory  tranHilion  from  carbon  to  metallic  lilamrMit  lamps  was  made,  on 
ultori»it<>curr(^nl,  i^rcuits,  by  the  use  of  local  transformers.  With 
flirect  current  llie  problem  wax  very  much  morcMlilhcult.  Owing  to 
the  low  sperilii'  reMi.ttanoe  of  metallic  filaments  (hey  were  bound  to  use 

them  in  series,    In  running  them  in  series  ihiy  ( jd  collect  a  number 

of  filaments  ni  one  bulb,  or  they  could  put  them  .separately  in  bidbs 
and  then  collect  them  together  on  one  baso,  or  they  eoulil  distiibute 
the  Hmall  units  at  a  distance  from  each  other.  The  drawb.ick  tii 
thill  »y»tom  was  that  the  higher  the  voltage  the  higher  nmsl  be 
the  unit  of  light  that  was  conconlratcd  in  one  spot,  which  wits,  of 
courHO,   not    the    most   efficient    metlmd   of    lighting-      If   they   nmsl 


run  the  lamps  in  series,  however,  it  was  much  more  economical 
to  put  the  filaments  in  separate  bulbs  and  collect  them  on  to 
a  common  base,  as  if  the  filament  in  one  bulb  liroke  only  that  portion 
would  require  to  be  renewed.  The  cost  of  material  in  the  several 
bulb  fitment  would  be  slightly  higher,  but  the  average  life  would  be 
enormously  increased.  He  had  carried  out  one  experiment  with  a 
tive-tilament  fitment.  At  the  end  of  60C  hours  one  of  the  filaments 
broke  ;  this  was  renewed,  and  at  the  end  of  2,000  hours  another  broke, 
and  at  2,600  hours  a  third  broke,  leaving  two  which  had  been  running 
all  the  time.  Taking  the  original  cost  of  the  lamp  at  5s.  and  Is.  for 
each  separate  tilament  renewal  that  would  mean  a  cost  of  8s.  for 
2.600  hours,  instead  of  5s.  for  600  hours.  If  instead  of  assembling  the 
filaments  on  one  ba^e  they  distributed  them,  running  several  in  series, 
they  had  a  more  ethcient  system  of  lighting,  but  they  had  the  disad- 
vantage that  if  one  lamij  went  out  the  whole  lot  would  go  out.  The 
authors  had  suggested  to  him  a  method  by  which  that  difficulty  might 
be  overcome,  and  after  some  experiments  thev  had  hit  upon  the  arrange- 
ment which  he  exhibited.  (A  description  of  this  arrangement  will  be 
found  elsewhere  in  this  issue,  i 

Mr.  P.  Still  thought  that  the  authors'  suggestion  for  charging  on 
the  contract  demand  was  satisfactory  in  providing  a  satisfactory  re- 
turn on  the  capital.     He  had  come  to  the  conclusion,  however,  that  it 
would  not  be  practicable,  as  very  serious  difficulties  would  arise.    The 
arbitrary  fixing  of  the  contract  demand    by   the    electricity  supply 
manager  would   be  a  very  difficult  miitter,  and  he  felt  sure  that  it 
would  lead  to  interminable  discussion  with  the  consumer,  who  would 
be  unable  to  form  an  idea  of  his  load.     It  was  true  that  the  authors 
proposed  the  demand  indicator  to  get  over  the  difficulties,  but  he  was 
sure  that  any  such  scheme  would  he  not  only  unsatisfactory  but  ex- 
pensive to  maintain.     A  charge  based  on  the  contract  demand  might 
be  workable  with  sliops  and  business  premises,  but  not  Avith  private 
houses-     In  the  case  of  power  supplj'  for  factories,  of  course,  it  was 
very  different,  and  in  that  case  such  a  system  of  charging  might  work 
very  well-     For  private  house  lighting,  what  the  consumer  wanted  was 
a  flat  rate,  so  that  he  could  untlerstand  exactly  what  the  charge  was 
Mr.  ...,.  AxuREWs  considered  that  metallic  filament  lamps  were  an 
excellent  thing  for  them  all,  |iartieularly  for  the  lamp   manufacturers 
and  wiring  firms,  and  ultimately  for  the  supply  companies.     It  was 
true,  however,  that  in  some  places  the  effect  of  metallic  filament  lamps 
was  being  seriously  felt.     As  to  sj'stems  of  charging,  it  seemed  to  him 
that,  however  much  they  discussed  that  matter,  they  got  no  nearer  to 
a  satisfactory  solution.     Some  speakers  had  said  that  a  flat  rate  was 
best,  but  it  seemed  to  him  that  even  a  flat  rate  was  very  inequitalile. 
At  Hastings  they  maile  a  fixed  charge  of  10s  per  8  c.p.  lamp,  as  registered 
on  a  maximum  demand  indicator,  and  IJd.  per  unit,  and  found  that  to 
work  remarkably  well,  principally  because  every  consumer  uiiderstAJod 
it.     Unless  the  -system  of  charging  could  be  understood  by  the  con- 
sumer half  theadvantage  was  gone-  Theeft'ect  of  introducingthat  system 
of  charging  was  that  the  growth  of  business  in  three  years  following  its 
introduction  was  greater  than  in  the  previous  15  years,  and  also  there 
Nvas  an  improved  load  factor. 

Mr.  .T.  F-  C.  SxELL  took  a  more  optimistic  view  of  the  advent  of  the 
metallic  filament  lamp  than  the  authors.     By  photometric  comparison 
of  gas  mantles  and  metallic  filament  lamps,  he  found  the  e(|uivalent 
cost  of  electricity,  for  the  same  amount  ot  light,  to  be  SAd.  iier  unit,  a 
figure  at  which  many  stations  were  now  supplying  current.     He  could 
not  help  thinking  that  the  use  of  transformers  was  a  temporary  expe- 
dient, as  he  wascpiite  sure  that  makers  would  shortly  produce  lamps 
that  would  work  singly  on  a  240  volt  circuit.     The  figures  of  capital 
invested,  given   by   the  authors   for  gas  and  electricity,   produced  a 
pe.ssimistic    view  of  the  electrical   industry.     He  dift'ered    from    the 
authors  in  their  statement  that  a   flat  rate  was  not  the  best  system. 
He  h.id  had  some  experience  in  the  provinces,  where  gas  was  extremely 
cheap,  of  demand  indicators  and  several  meihods  of  charging,  and  he 
thought  that  when  electricity  supply  became  more  general  a  Hat  rate, 
varying  according  to  the  kind  of  consumer,  would  be  the  most  sueces-sful. 
Mr.  K(«T.  H-iMMoMi  believed  that  the  metallic  filament  lamp  was  a 
magnificent  thing  for  the  industry.      They  were  all  acipiainted  with 
the  fact  that  in  many  foreiLTii  cities  gas  had  been  entirely  abolished, 
and  he   would  say  to  the  Lnglish  gas  managers  of  today  that  their 
tenure  w'as  a  very  short  one.     He  was,  however,  not  so  sanguine  that 
they  were  going  to  raise   the  stjindai-d  ot   lighting,  but  an   iiicrea.se 
wouhl  be  .shown  in  the  number  of  rooms  wired,  ami  electricity  wouUl 
be  adopted  in  houses  where  it  had  not  previously  been  used.     So  long 
as  the  gas  companies  paid  such  enornuuis  di\  ideiids,  he  felt  conriiit^nt 
for  the  future  of  electricity,  because  it  oh.  wed  what  an  enoiinousiield 
was  open  to  electricity  undertakers.      \N  ith  regard  to  the  falling  oil  of 
revenue,  that    would   result   in    many   plaies    by  .the  introduction  of 
the    metallic   tilament   lamp;    he   was   sure   it   was   only  temporary^ 
although  the  immediate  eti'ect  might  be  u  dull  one  for  tlie  industry. 
He  was  eiidiely  with  (he  authors   in  ridiculing  the  ido.i  of  iharging 
heating  and  iiioking  at  a  diHerenl  rate  lo.iglidng.     Me  loiild  uiiiler- 
stanil  factories  having  power  al    a  diU'er.ot   ra(«,  liut   he  could  not 
understanil  the  double  inelcr  system  in  pn viito  houses. 

((VwiHiMiiiVdrn/).— The  main  point  was,  ».  hat  form  of  charge  would 
secure  the  most  profitable  cla.ss  of  eonsum.  r  It  was  agreed  that  tha( 
class  was  the  one  which  iisoii  the  light  tli"  greatest  number  of  hours- 
Some  scoiikmI  to  think  this  consumer  i-uiihl  li  ■  best  obtaineil  by  a  Ihit 
rate.  Ho  entirely  dissented.  Ills  opinio  -  was  that  tlu'  authors  were 
working  on  the  right  lines,  and  Ih-it  thvi  piopo.sed  system  was  ono 
which  would  abolish  many  of  the  iinploa-a  nesses  connected  with  iho 
maximum  demnnd  system.  He  saw,  however,  some  olije'lion  to  n 
system  which  might  entjiil  n  e-aislnnl  sou-  ••  of  anxiety  upon  the  con 
sumer,  and  ho  wi'Icomed  Mr  liongs  iile.i  lial  each  consumer  shouM 
bj  charged  n  rental  based  upon  I  he  asso.«smoiil  value  of  his  house,  and 
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in'iKlditioii,  a  small  rumiintf  chiu;.'c\  He  tiu^ted  that  the  outcome  of 
this  deliate  Houkl  be  a  determined  attenmt  on  the  |)art  of  the  leaders 
of  the  industry  to  i;et  the  Bouid  of  Trade  to  insert  into  their  next 
electricity  bill  a  provision  enablin<;  supply  undertakini;s  throufrhout 
the  kingdom  to  make  a  fixed  ebar-re,  whether  by  means  of  a  "  rate  per 
kilowatt  of  maximum  demand ■' or  by  a  proportion  of  the  assessment 
of  the  premises.  With  refrard  to  the"  fixed  rate  per  kilowatt  of  maxi- 
mum (lenmnd,'  this  had  fi-rured  in  all  the  recent  po«  er  acts  and  bills, 
and  was  included  in  the  tliree  bills  of  this  session. 

Mr.  L.  Uastkk  thought  that  if  a  Hat  rate  system  of  charging  were 
iidopted  a  consumer  ought  also  to  have  the  ad\antage  of  the  maximum 
demand  system  if  it  was  found  to  work  out  at  less  than  the  flat  rate. 
The  maximum  demand  system  was  a  great  help  to  the  station,  and  it 
was  not  right  to  charge  a  long-hour  consumer  at  the  same  rate  as  a 
short  hour  consumer  He  was  sure  the  metallic-tilament  lamp  \yas 
going  to  be  of  immense  advantage  to  the  industry.  The  central  station 
staffought  to  educate  the  consumers  as  to  the  use  of  the  lamps  ;  and  to 
increase  the  load  he  suggested  that  pro]ierly  educated  and  efficient 
canvassers  should  be  employed.  Further,  why  should  the  electrical 
companies  tie  the  consumer  up  with  a  lot  of  agreements,  when  the  gas 
companies  made  it  very  simple  ? 

Mr.  Si-OTT  MoNCRiEFF  Said  that,  if  they  were  to  secure  the  large 
number  of  small  consumers,  they  must  reduce  the  cost  of  service,  and 
there  was  great  scope  for  such  a  reduction.  Another  important  point 
in  that  connection  was  that  if  the  number  of  services  was  increased 
the  cost  of  distributing  mains  per  kilowatt  would  be  reduced.  He 
thought  they  had  paid  too  much  attention  hitherto  to  very  small 
houses  with  two  or  three  rooms.  The  £34  or  £35  per  annum  houses, 
of  which  there  were  a  very  large  number,  would  pay  for  connecting. 
He  regretted  that  the  authors  had  not  given  some  description  of  the 
method  of  dealing  with  the  contract  demand.  He  had  seen  some 
mechanism  in  America  for  measuring  this,  but  he  did  not  think  it 
was  worth  adopting.  Possibly  a  meter  could  l)e  provided  that  would, 
when  at  maximum  load,  either  record  at  double  speed  or  at  a  con- 
siderably increased  speed.  There  was  a  great  field  for  extensions. 
If  light  was  cheap,  people  «  ould  waste  it,  and  in  that  way  they  might 
hope  to  largely  increase  their  outi>ut  and  at  the  same  time  secure  a 
much  better  load  factor.  In  that  event  a  difl'erent  rate  for  lighting 
and  power  supply  would  be  uiniecessary,  as  they  v\ould  be  able  to 
•luote  a  rate  for  domestic  lighting  low  enough  to  secure  the  use  of 
current  for  domestic  heating  also. 

Mr.  E.  K.  RtTHVEN-MoKR.w  said  that  he  had  heard  a  rumour  that 
the  power  factor  of  the  small  transformers  suggested  was  exceedingly 
low,  but  he  had  found  that  that  was  certainly  not  so,  and,  in  fact,  it 
went  up  to  nearly  unity.  Otherwise,  it  would  be  a  rather  serious 
drawback  to  alternate-current  systems.  The  authors  also  cousidered 
that  small  consumers  could  not  be  profitably  served  by  electricity 
supply  undertakings.  In  his  district  23  per  cent-  of  the  consumers 
were  free  wired,  and  the  business  resulting  was  quite  satisfactory. 
Furthermore,  it  enabled  them  to  get  into  districts  where  they  would 
otherwise  do  very  little.  In  that  respect  the  free-wiring  system  was 
excellent.  Another  scheme  which  had  a  good  deal  to  commend  it,  and 
which  the  advent  of  the  metallic  filament  lamp  made  possible,  was  the 
supply  of  free  lamps,  charging  for  current  at  a  high  figure.  The 
maximum  demand  system  of  charging  caused  much  trouble,  Ijecause 
many  of  the  wiring  contractors  did  not  understand  it.  Mr.  Andrews 
had  referred  to  a  system  of  charging  10s.  per  lamp  and  a  low  price  for 
current.  The  low  charge  for  current  woukl  have  an  enormous  adver- 
tising value.  He  agreed  with  previous  speakers  that  the  contract 
demand  system  would  be  rather  difficult  to  carry  out. 

Mr.  F.  Gill  said  the  Faper  seemed  to  show  that  it  was  desirable  to 
consider  the  question  of  rating,  and  to  take  some  steps  in  the  matter. 
He  had  not  studied  electric  light  questions,  but  had  made  a  special 
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fltudy  of  rating  in  telephone  work,  and  the  same  lessons  applied  in 
both  systems.  A  maximum  demand  systein  of  any  kind  acted  as  a 
discouragement  to  the  consumer  to  put  in  lamps  or  other  devices  which 
would  be  used  for  short  hours.  It  was  very  important  that  a  schedule 
■of  prices  ehould  be  adopted  which  would  be  not  only  satisfactory  to  the 


suppliers,  but  also  could  be  understood  by  the  consumers.  Ho  ex- 
hibited a  diagram  (Fig.  li,  two  of  the  curves  dealing  with  publisheil 
electric  lighting  tariff's  and  the  tliirti  with  a  telephone  tariff,  covering 
4,000  calls  per  annum  on  the  telephone  and  4,000  units  per  quarter 
ni  the  ca.sc  of  electric  lighting,  the  idea  being  to  show  the  ratio  of 
charge  to  large  or  small  consumers.  liirminghain  started  at  5d.  and 
weMt<lown  to  3'61d.  ■■iverago  cost.  The  Wimbledon  charges  began  at 
4^(1.  and  went  down  to  3'65d.  ff  a  considerable  reduction  in  consump- 
tion took  place,  as  the  authors  alleged,  the  electricity  supply  people 
might  get  a  bad  set  back,  because  the  range  over  which  the  tarilF 
o|>erated  was  insignificant.  In  the  telephone  Ijusiness  they  ''ad  a  very 
much  larger  slitling  scale,  and  those  taking  only  a  few  calls  paid  a 
higher  price  than  those  taking  a  large  number.  Could  not  electric 
lighting  folk  get  their  tarifl!'  into  some  such  simple  form  as  u.sed  for 
telephone  service  and  print  it  for  the  use  of  the  consumer  ? 

Mr.  R.  B.  M.4TTHF.WS  said  that  the  introduction  of  the  metallic  fila- 
ment lamp  had  certainly  been  beneticial  in  getting  electrical  engineers 
to  seriously  consider  what  should  be  done  to  avoid  decline.  The  new 
lamp  «ould  only  have  a  temporary  effect  upon  the  jirofits  of  electric 
lighting  stations,  and  in  the  end  would  do  good  by  causing  the  con- 
sideration of  what  should  be  done  to  improve  electric  lightine  gener- 
ally. The  ]>oints  to  be  aimed  at  should  be  :  (1)  To  increase  the  standard 
of  illumination,  (2)  to  encourage  the  demand  for  current-consuming  de- 
vices besides  lighting,  such  as  for  heating  and  cooking,  (3)  to  increa.se 
the  number  of  consumers,  and  A)  to  reduce  the  cost  of  a  .service  con- 
nection. Those  jjoints  could  be  best  attained  by  the  aid  of  an  efficient 
scheme  of  publicity  and  bv  a  revised  system  of  charging  which  would 
appeal  more  directly  to  the  ordinary  consumer,  and  at  the  same  time 
woulfl  lead  to  meters,  &c.,  being  simplified  and  not  duplicated.  As  to 
the  cost  of  house  service,  in  one  district  in  London  the  average  cost  of 
a  service  was  only  £4,  and  in  the  case  of  meters  there  was  a  slot  meter 
now  on  the  market  which  cost  only  30s.  With  a  \ow  cost  for  connec- 
tion there  were  a  large  number  of  small  consumers  along  the  line  of 
existing  mains  whom  it  would  pay  very  well  to  connect.  The  Wright 
maximum  demand  sj'stem  was  an  excellent  one,  but  it  failed  as  people 
could  not  understand  it,  and  those  who  did  try  to  understand  it  did 
not  use  as  much  current  as  they  might  otherwise.  It  had  a  retarding 
effect  and  led  to  economy  more  than  it  should. 

Mr.  W.  M.  MoRDEY  suggested,  for  the  sake  of  simplicity,  "  wire  " 
lamps  instead  of  metallic  filament  lamps.  They  had  no  business  with 
the  word  filament,  which  was  introduced  by  the  patent  agents  as  de- 
termining what  was  a  filament  and  what  was  a  stick.  He  thought 
that  the  wire  lamp  was  going  to  be  a  great  advantage  to  the  electrical 
industry.  Mr.  Wright  had  advocated  the  broad  and  easy  methods  of 
the  gas  companies,  and  he,  the  speaker,  wished  to  emphasise  that  as 
much  as  he  could.  They  were  too  anxious  to  make  their  systein 
absolutely  perfect.  Their  systems  of  charging  had  been  based  on  a 
misunderstanding.  There  was  no  reason  why  a  man  who  gave  a  party 
should  be  penalised  for  using  an  extra  quantity  of  current.  There  had 
been  a  gradual  change  of  opinion  on  that  subject  since  1901.  Taking 
the  averase  over  the  country  it  was  found  that  the  maximum  demand 
system  did  not  do  what  it  was  supposed  to  do.  The  load  factor  was 
no  better  ;  in  fact,  it  was  worse.  The  units  sold  per  lamp  were  not 
higher,  and  the  i)rice  per  unit  was  not  improved  either.  He  found 
that  since  1901,  while  the  output  had  gone  up  fourfold,  the  average 
price  per  unit  h.-ul  come  down  threefold — i  e. ,  to  one-third  the  former 
price— a  very  satisfactory  result. 

The  Pkesiuent  (Col.  R.  E.  B.  Crompton)  said  that  the  debate 
showed  how  completely  everyone  had  taken  part  in  it  from  his  own 
particular  point  of  view.  Those  who  looked  with  a  pessimistic  eye  on 
the  diminished  output  were  no  doubt  perfectly  right.  They  had  before 
them  certain  classes  of  districts  where  the  ground  was  already  filled 
up,  where  the  rate  of  increase  was  very  slow,  and  where  the  demand 
was  about  as  much  as  it  could  very  well  be.  It  was  impossililc  in  that 
case  to  oveilook  the  fact  that  if  people  had  to  spend  more  money  on 
the  lamps  that  they  would  want  to  save  the  amount  out  of  the  account 
they  paid  the  supply  company.  Of  course,  in  districts  where  con- 
sumers were  very  few,  and  there  was  considerable  room  for  increase, 
the  stations  would  be  improved  by  the  advent  of  the  wire  lamp.  The 
load  factor  had  an  important  bearing,  and  enormous  efforts  had  been 
made  to  improve  it.  Publicity  departments  had  been  organised,  and 
everything  had  been  done  to  improve  the  lighting  load  and  to  secure  a 
heating  and  power  load  at  the  same  time,  but  instead  of  impro\ing 
the  load  factor  it  had  had  the  reverse  effect,  and  the  power  load  also 
was  very  disappointing.  There  were  several  causes  which  were  tend- 
ing to  increase  the  cost  of  electricity.  They  paid  about  10  per  cent, 
back  to  the  local  authorities  for  rates,  and  that  was  an  item  that  was 
likely  to  increase  rather  than  diminish.  The  cost  of  fuel  also  would 
be  likely  to  go  up,  and  those  increa.ses  would  quite  likely  counter- 
balance all  they  as  engineers  could  do  by  improving  their  machinery  or 
their  organisation.  As  to  systems  of  charging,  he  was  very  much  sur- 
prised that  none  of  the  s|)eakers  had  considered  the  Norwich  system. 
When  all  the  electric  lighting  concerns  passed  into  the  hands  of  the 
local  authorities,  some  such  result  was  bound  to  come  aliout,  and  it 
was  a  most  eipiitable  system. 

ilr.  W.  K.  Cooper  (communicated)  thought  the  authors-were  to  be 
congratulated  on  bringing  this  subject  before  the  Institution,  although 
there  might  be  great  dili'erences  of  opinion  as  to  the  metallic  filament 
lamp  doing  any  harm  to  the  industry.  It  was  a  curious  fact  that  we 
had  all  devoutly  desired  the  advent  of  the  high-efficiency  lamp  for 
years  past,  and  yet  when  it  came  it  was  not  received  with  universal 
thank.sgiviug,  except  by  the  consumer.  In  this  connection  it  wivs 
worth  while  to  remember  that  a  great  deal  had  been  done  in  recent 
years  for  the  station  engineer,  and  it  was  only  fair  that  the  consumer 
should  now  begin  to  benefit.     The  consumer  had  suffered  by  having 
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to  use  comparatively  inefficient  lamps  to  enable  the  station  engineer 
to  use  higher  pressures.  Doubtless  the  consumer  had  benefitted  in  a 
way;  he  got  his  energj'  at  4cl.  instead  of  6d.,  but  he  had  to  use  6 
units  where  4  units  ought  to  be  enough.  Nevertheless,  wo  had  no 
wish  to  see  the  station  engineer  in  difficulties.  He  (Mr.  Cooper) 
thought  there  would  not  be  any  great  falling  oft'  in  revenue,  except  on 
alternating-current  networks,  and  this  \\'ouId  be  more  than  counter- 
balanced in  many  cases  after  a  time  by  the  new  fields  rendered  avail- 
able by  metallic  filament  lamps.  Meanwhile  there  might  be  some  diffi- 
culty. But  any  restrictions  on  consumers  would  be  most  unwise,  and 
the  raising  of  prices  as  a  solution  of  the  difficult\'  should  be  adopted 
only  as  a  last  resource,  as  it  might  interfere  seriously  ^^"ith  the  use  of 
electricity  for  purposes  other  than  lighting.  Probably  the  most  im- 
portant 7joint  raised  by  the  authors  was  the  question  of  the  small  con- 
sumer. Cheapness  in  light  was  essential  to  the  small  consumer,  but 
if  he  became  unremunerative  owing  to  the  cost  of  the  service  it  would 
be  a  serious  matter.  It  would  be  necessary  to  modify  our  methods 
and  to  imitate  those  in  use  on  the  Continent.  Hitherto  we  had  done  our 
work  in  manj'  instances  in  too  solid  a  style.  There  should  be  no  great 
difficulty  in  runningaservicecheaply  along  a  whole  block  of  buildings, 
say,  under  the  first-floor  windows.  Such  methods,  combined  with  the 
cheap  Continental  method  of  wiring  with  unprotected  wires,  would 
do  much  to  improve  the  situation.  But  this  would  not  come  about 
without  some  combination  between  contractors  and  station  engineers. 
Another  most  important  point  raised  by  the  authors  was  that  of 
tariffs.  There  was  much  to  be  said  in  favour  of  the  taritt' suggested 
by  the  authors,  and  it  was  often  absurd,  as  had  been  pointed  out,  to 
distinguish  between  difierent  uses  to  which  the  energy  was  put.  The 
great  defect,  however,  of  all  systems  depending  on  a  maximum  demand 
was  that  no  distinction  «as  drawn  between  different  times  of  day. 
There  was  no  objection  to  a  comparatively  heavy  load  from  a  con- 
sumer if  it  did  not  come  at  the  time  of  peak  load  at  the  station — 
in  fact,  it  would  be  welcomed  ;  but  any  maximum-demand  tariff  dis- 
couraged it,  and  thus  the  use  of  energ}'  for  heating  was  penalised. 

Mr.  J.  E.  Tapper  (Bcckenham),  in  a  written  comTuunication,  said 
that  it  was  remarkable  that  on  the  question  of  metallic  filament  lamps 
the  majority  of  engineers  showeda  wonderfuloptimism  and  appeared  to 
believe  that  the  introduction  of  these  lamps  was  going  to  be  the  saving 
of  the  industry.  In  districts  where  gas  was  greatly  predominant  and 
where  new  buildings  were  springing  up,  it  might  be  so  in  course  of 
time,  though  even  to  these  the  temporary  set  back  was  likely  to  be 
serious,  but  to  the  alternating-current  undertaking  supplying  a  purely 
residential  district,  such  as  the  one  of  which  he  had  an  intimate  know- 
ledge, the  outlook  was,  to  say  the  least,  alarming.  In  the  district 
supplied  by  the  station  referred  to,  one  house  in  si.x  was  already  sup- 
plied, against  an  average  all  over  the  country  of  only  one  in  ten,  and 
the  prospect  of  picking  up  a  sufficient  number  of  new  consumers  to 
cover  the  immediate  loss  was  very  remote.  Under-estimating  the 
position  if  anything,  it  was  quite  possible  for  their  1,200  consumers  to 
effect  a  reduction  in  their  total  consumption  of  25  per  cent.  To 
give  the  same  revenue,  therefore,  as  at  present,  33j  per  cent. 
ne«'  consumers  must  be  added  to  the  mains  at  a  capital  cost  of 
£3,500  for  services  onlj',  or  an  additional  annual  charge  of  £200 
plus  extra  cost  of  maintenance  of  services  and  collection.  One 
speaker  remarked  tliat  it  would  be  a  great  mistake  to  raise  the  price 
of  current,  the  present  being  the  opportunity  to  prove  the  cheap- 
ness of  electricity  as  compared  w  ith  gas.  It  was  (juite  possible,  no 
doubt,  to  work  on  these  lines  and  gain  a  large  increase  in  consumers, 
but  only  at  an  immediate  reduction  in  revenue,  and  the  same  result 
might  aseasilj'  have  been  obtained  by  a  reduction  in  the  price  charged 
under  the  old  conditions.  The  whole  thing  amounted  to  this  :  If  the 
finances  of  the  station  would  not  allow  of  such  a  reduction  in  the 
charge  for  current  supplying  ordinary  carlxjii  lamps,  then  they  could 
not  stand  the  reduction  in  consumption  (hie  lo  the  metallic  filament 
lamps,  and  either  meter  rents  or  current  charges  must  inevitably  be 
raised.  A  serious  feature,  but  one  whicli  might  prove  only  temporary 
to  alternating-current  stations,  and  which  liad  been  dealt  with  but 
lightly  was  the  introduction  of  small  transformers.  These,  being 
chea|)ly  designed,  gave  a  very  low  jxiwcr  factui-  unless  v/orked  at  full 
load.  It  was  a  hard  thing  to  have  the  reveiuic  reduced  by  .something 
like  one-third,  as  well  as  the  reduction  of  the  capacity  of  the  i)lant 
and  mains  by  60  per  cent.  To  prevent  tliis  in  the  station  referred  to, 
consumers  were  advi.sed  to  put  in  transfi)iiners  which  on  normal  work- 
ing loiid  were  nearly  fully  loaded,  and  it  was  lioped  by  this  means  the 
jKiwer  factor  might  be  kept  within  reaiJonable  limits. 

Mr..).  lI.BowiiKN  (communicated)  .said  that  he  was,  jiossibly,  placed 
in  a  uni(|uc  positJon,  having  control  of  an  undertaking  possessing  a 
powei-  load  which  piejioiideralcd  (ner  tlic  liglil  ing  load,  and,  in  con- 
MCquenee,  he  viewed  tlie  (jucstion  from  a  totally  dillerent  standpoint 
to  the  authors.  During  the  current  year  he  estirtiitcd  thai  the  inii\i- 
mum  demand  for  power  at  I'oplar  would  be  l,700k«.,  and  the  output 
4|  million  units,  (;(|ual  to  a  load  factor  of  28  54  per  cent.  :  private 
lighting  1,000  kw.,  with  an  output  of  1  million  units,  and  a  load  factor 
of  11'41  per  cent.  ;  piiblii-  lighting  200  kw.,  output  -j  million  units,  and 
load  factor  of  4201  per  cent.,  making  a  totid  maximum  dcinan<l  of 
2,900  k.w  ,  with  an  output  of  6  million  units,  equal  lo  a  net  load  fa(!l<>i 
of  2562  per  cent.  He  anli('i|ial<Ml  that  the  avciage  prices  laccived 
would  be--|Kjwor  106d.,  private  lighting  343cl.  and  public  lighting 
l'5d.,  or  u  net  prif:o  of  1-52<I.  The  divcisily  factor  tor  power  upon 
that  e.ttimate  waH  376,  private'  lighting  2  b  and  iiublic  lighting  unity, 
r*-  a  net  diversity  (actor  of  3  06,  Willi  n  total  of  9075kw.  conne<'t<;il. 
The  Htanding  cliargo  would  lie,  approxinial^ly,  £22,000,  niid  ho  wIhIiimI 
to  show  a  net  profit  of  about  £4,000,  making  a  total  Mlanding  clmrge 
upon  Iho  consuiiierH  of  about  £26,000.  s\liilsl  the  riiiinliig  clinrgi,' 
would  probably  be  about  0'46d.  per  unit.     According  to  tlie  principle 


laid  down  by  the  authors  each  consumer  should  be  charged  a  propor- 
tion of  the  standing  charge  equal  to  the  extent  of  his  possible  maxi- 
mum demand— /.c,  the  capacity  of  his  total  connections,  although  in 
their  examples  they  did  not  adhere  to  the  principle.  By  that  system 
the  charge  at  Poplar  would  be  £2.  18s.  6d.  per  kilowatt  coniiected 
and  0-45d.  per  unit,  making  the  average  price  per  unit  for  power 
l'5d.,  private  lighting  2-21d.,  public  lighting  0-64d.  and  for  all  units 
l'52d  It  would  be  oljserved  that  the  author's  system  would  reduce 
private  lighting  by  l-22d.  per  unit  and  the  public  lighting  by  0-86d., 
but  the  price  to  power  consumers  would  be  raised  on  the  average  bj' 
0  45d.  to  produce  a  similar  net  profit  in  each  instance.  In  that  state 
ment  71  per  cent,  of  the  business  was  for  power  purposes,  upon  which 
the  metallic  filament  lamp  had  no  effect,  and  yet  it  was  proposed  to 
impose  a  tax  upon  that  class  of  business  to  the  extent  of  43  per  cent, 
which  was,  to  say  the  least,  impracticable.  The  whole  Paper,  in  his 
opinion,  was  based  upon  a  misconception  of  the  fundamental  principle 
of  equitable  charging.  The  authors  clearly  showed  the  absurdity  of 
differentiating  between  heating  and  lighting  on  private  premises.  Per- 
haps the  greatest  hindrance  to  the  development  of  electricity  was  this 
class  ot  distinction  between  light,  heat  and  power;  but  it  was  impos- 
sible to  compute  the  actual  value  of  e;ich  indi\idual  connection  to  a 
system  unless  the  demand  was  constant  throughout  the  year,  and  it 
was,  therefore,  necessary  to  resort  to  classification  and  to"  allocate  to 
each  class  its  full  share  of  the  standing  charges,  as  ascertained  by  the 
maximum  demand  upon  the  station.  Public  lighting  had  unity- 
diversity  factor,  and,  therefore,  the  standing  charge  applicable  to  that 
class  of  supply  was  easily  ascertained,  a  cheap  supply  being  obtained 
by  reason  of  the  load  factor  alone.  The  charge  to  power  users  must  be 
governed  by  diversity  as  well  as  load  factor.  It  was,  however, 
the  method  of  charging  for  doinestic  purposes  to  which  the  most 
serious  consideration  must  be  given.  Here  was  a  field  capable  of 
enormous  development  Metallic-filament  lamps  would  do  much,  but 
cheap  and  more  perfect  cooking  and  heating  appliances  would  do  more, 
and  central  station  engineers  must  make  up  their  minds  to  entirely 
separate  that  class  of  supply  from  all  others  and  charge  upon  its  merits. 
Personally,  he  was  of  the  opinion  that  the  authors  propounded  the  rudi- 
ments of  the  correct  system,  and  that  the  time  was  not  far  distant 
when  it  would  be  feasible  to  separate  the  standing  charges  in  such  a 
manner  as  to  allocate  the  cost  of  each  individual  service  and  fix  an 
annual  service  charge  to  each  consumer,  and  the  latter  would  include 
wiring,  fittings,  meter  and  connections  to  mains. 

Mr.  C.  E.  Skeltox  (communicated)  said  that  the  Paper  seemed  to 
resolve  itself  into  a  plea  for  higher  prices  for  current  sold  :  but  he  did 
not  envy  the  task  of  those  who  would  seek  to  convince  the  British 
public  that  a  unit  was  worth  more,  say,  between  5  p.m.  and  7  p.m. 
than  at  any  other  hour  of  the  day.  Could  not  more  be  clone  in  connec- 
tion with  costs  of  production  ?  If  unifo'-inity  of  pressure  of  supply 
could  be  achieved,  would  it  not  tend  greatly  to  reduce  the  cost  of  manu- 
facture of  dynamos,  and  so  lessen  somewhat  central  station  outlay  and 
the  cost  of  motors,  cooking  apparatus,  lamps,  (fee. '?  As  to  the 
maximum-demand  system,  it  might  be  ideal  theoretically,  but  to  his 
mind  it  was  not  so  practically.  He  had  had  that  system  for  his  house, 
and  now  had  the  flat  rate.  His  bills  were  the  same,  but  the  increase 
in  the  comfort  of  use  was  enormous,  due  to  less  need  of  supervision, 
and  he  found  the  same  opinion  held  b\'  other  consumers. 

Mr.  A.  H.  DvKEs,  in  reply,  first  dealt  with  the  effect  of  metallic 
filament  lam)is  on  the  station  output  if  the  rates  were  kept  as  at 
present.  Mr.  Wright  had  said  they  must  induce  people  to  use  three 
times  the  amount  of  light  to  keep  their  consumption  the  same — a 
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delightful  solution  of  tho  problem,  bul  how  could  it  bo  done"  People 
did  not  greatly  incrense  their  light,  but  they  were  actually  reducing 
their  consumption.  He  showed  the  diagram  herewith  (Fig.  'ii,  giving 
the  output  of  a  well  known  altoinal ingcurront  station  for  tho  last 
three  years,  and  it  was  .seen  that  all  hough  the  connections  lux)  in- 
crease(l  with  satisfactory  regiilarily  the  station  output  at  the  present 
linu^  was  well  below  what  it  was  two  years  ago.  Certain  cloolrioal 
jouni.'ds  and  several  speakers  ap|i.'iii'iil  ly  advised  the  ongineers  in 
charge  of  thiwo  stations  not  to  be  troubled,  luit  In  wait  patiently,  and 
in  a  few  years'  time  the  increase  in  the  number  of  eonsumers  wouki 
luiue  than  repay  thoin  for  tho  t<'mpoiaiy  diininiilion  in  their  receipts.  If 
it  wiuM  true  that  the  cllceliif  thcNe  lamps  would  be  to  induce  such  a  rush 
of  customers  us  to  more  than  repay  the  station  engineers  for  their  initial 
loss,  surely  the  same  thing  miglil  have  been  met  in  the  da\s  of  carbon 
laiiipH  by  lioldly  reducing  the  piiei'  of  current  lo  ouehall.  Mr.  Wiiglil 
stated  tJint  if  tlio  output  of  (lie  Mnrylclione  station  were  doubled  the 
i-oHt  would  immeiliaU'lv  come  down  from  41d  to  2Jd.  Surely,  I hon, 
if  the  r  I'lil  ics  were  riglit,  this  reduil  ion  should  have  boon  made  n  your 
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or  twoiigo,  when  the  iiicreiise  in  new  consumers  would  liave  more  than 
recouped  the  loss.  Ho  did  not  do  so,  liowever.  Both  lie  and  Mr. 
Bottomlcy  Smith  were  well  aware  of  the  service  ditiii-uUy,  and  both 
hoped  that  it  would  be  overcome  in  the  future,  but  that  day  was  not 
yet,  and  meantime  it  mij;ht  betaken  that  the  discussion  hud  endorsed 
the  authors'  view  that,  if  matters  were  left  as  they  were,  the  stations 
would  be,  for  a  louf^er  or  shorter  time,  badly  atlected  The  elVect  of  a 
cessation  of  dividends  or  a  call  on  the  rates,  even  if  only  for  a  short 
time,  would  be  very  far-reaching,  and  would  greatly  aliect  every 
section  of  the  electrical  industry.  Since  a  consumer,  using  the  new 
lam|)S,  could  jiay,  sty,  Is.  2d.  per  unit  without  ati'ecting  his  total  light- 
ing bill,  what  [Kis.sible  reason  was  there  for  the  indu.stry  incurring  a 
loss?  Given  that  a  readjustment  of  price  was  necessary,  on  what 
basis  should  it  proceed  ?  Since  the  Paper  was  written,  they  had  been 
gratified  to  find  that  manyotherswhohad  given  thought  and  attention  to 
the  subject  had  arrived  at  ])ractically  the  same  conclusions.  Mr.  Long's 
svstem  was  practically  the  same  as  the  authors',  with  the  excejition  that 
he  did  not  use  limit  indicators,  and  relied  for  carrying  it  into  eft'ect 
on  his  knowledge  of  every  consumer's  load  factor  and  maximum 
demand,  the  latter  obtained,  apparently,  by  maintaining  their  lamps. 
He  also  stated  that  the  consumers  easily  understood  the  system  and 
did  not  object  to  it,  and  also  that  the  consumption  per  lamp  increased. 
Mr.  Bowden,  in  a  communication,  had  referred  to  an  article  by  him- 
self and  Mr.  Tate,  written  in  1905,  in  which,  without  ha\ing  metallic 
tilament  lamps  in  mind,  the}'  came  to  the  same  conclusions  as  the  pre- 
sent authors —viz.,  that  consumers  should  be  charged  a  rental  depend- 
ing on  their  demand  on  the  station,  and,  in  addition,  a  meter  charge 
to  cover  tlie  running  costs.  The  Poplar  figures  clearly  .showed  that 
there  was  no  justification  for  charging  a  tlatrate  and  for  retaining  the 
8d.  limit.  Jlr.  Bowden,  in  attempting  to  apply  the  authors'  system 
to  the  Poplar  tigures  had  made  two  mistakes.  The  first  was  that  he 
had  added  all  his  expected  profit  on  to  the  rental  charge  ;  and  the 
second,  that  he  had  charged  the  consumers  on  the  capacity  of  plant  or 
lights  installed  instead  of  on  their  contract  demand.  The  effect  of 
this,  of  course,  would  be  the  same  as  the  original  Hojikinson  method — 
to  reduce  the  lights  installed.  The  authors  agreed,  nevertheless,  that 
the  effect  of  their  system  on  the  Poplar  figures  would  be  to  somewhat 
increase  the  charge  for  power  and  reduce  it  for  [irivate  lighting.  This 
Mr.  Bowden  considered  absolutely  wrong.  It  would,  however,  lie 
seen  that  the  lighting  consumer  paid  nearly  40  per  cent,  more  per 
kilowatt  of  demand  on  the  station,  although  the  power  consumers  used 
the  plant  2J  times  as  long.  It  was  clear  also  that  public  lighting  was 
penalised  to  subsidise  the  power  consumer.  Mr.  Wright  had  pointed 
out  that  the  current  for  power  should  be  supplied  at  less  cost  than  for 
lighting,  owing  to  its  greater  diversity  factor.  The  authors'  system, 
as  proposed,  went  a  long  way  towards  meeting  this,  and  could,  and 
should  be  made  to  do  so  a  bsolutely.  If  a  consumer  had  lam|)S  connected 
equivalent  to  100  kw.  he  would  probably  put  bis  contract  demand  at 
70  kw.  Whereas,  if  he  had  motors  equivalent  to  100  kw.,  owing 
to  the  greater  diversity  factor,  he  would  probably  put  his  contract 
demand  at  35  kw.  In  the  first  case,  therefore,  liis  rental  charge 
would  be  double  what  it  would  be  in  the  second.  This,  however, 
like  the  maximum-demand  sy.stem,  was  not  quite  fair  to  the  consumer 
with  only  one  motor,  as  his  diversity  factor  in  that  case  would  be 
unity.  The  point,  however,  was  easily  met  by  charging  power  con- 
sumers a  lower  rental  per  kilowatt  of  contract  demand,  and  public 
lighting  a  somewhat  higher  one  than  lighting  consumers,  the  exact 
difference  depending  on  the  ratio  between  their  diversity  factors  and 
the  proportion  which  each  bore  to  the  total  demand  on  the  station.  To 
illustrate  this,  he  took  Mr.  Bowden's  figures  and  showed  that  on  the 
proposed  system  these  would  work  out  as  follows  :  The  revenue  re- 
ceived from  i)ower  consumers  £22,945  -i.t,  l'29d.  per  unit  and  £3'81 
rent  per  kilowatt  contract  demand  ;  private  lighting  £10,405,  2'494d., 
£5-55;  and  [lublic  lighting  £3,218,  l-027d.,  £8-3,  respectively.  At 
first  sight,  some  might  be  surpriled  that  the  rental  per  kilowatt  for 
public  lighting  should  be  more  than  for  power  or  private  lighting.  The 
reason,  was,  of  cour.se,  that  owing  to  the  long  hours  and  unity  diver- 
sity factor  of  public  lighting  load  a  portion  of  the  plant  was  practically 
reserved  entirely  for  it.  As  regards  temporary  extensions  of  installa- 
tion? for  entertainments,  this  would  be  met  by  a  special  charge  for  the 
evening  being  made,  and  the  amount  of  this  charge  would  obviously 
depend  on  the  time  of  year  and  whether  the  ]ihuit  of  the  station  was 
fully  loaded  or  not,  and  would  easily  be  arranged  by  the  engineer.  A 
complaint  was  often  mafle  against  electrically- lighted  houses  that, 
owing  to  passage  and  bedroom  lights,  &c.,  being  immediately 
switched  off'  when  not  actually  required,  the  houses  looked  flark, 
also  kitchen  lights  and  other  long-hour  lamps  were  frequently 
gas.  This  state  of  affairs  had  Ijeen  brought  about  entirely  bj- 
the  use  of  tlie  flat  rate.  Once  the  contract-demand  system  was 
adopted  it  made  very  little  difference  in  the  annual  bills  if  such 
lamps  were  used  for  double  the  length  of  time,  a  result  which  would 
go  very  far  to  make  electric  lighting  popular.  This  effect  was  clearly 
borne  out  by  Jlr.  Long's  results.  The  system  could,  of  course,  be 
.adopted  without  increasing  the  average  price  at  all,  if  it  was  not  con- 
sidered that  an  increase  was  necessary.  In  m  my  districts  it  would  pro- 
bably be  found  advisalile  to  boldly  recommend  all  consumers  to  use 
the  new  lamps,  pointing  out  to  them  the  saving  to  be  effected,  and 
adjusting  the  rental  charge  to  such  a  figure  as  would  give  an  increased 
return  per  unit  -  sufficient  to  counteract  the  f.alling  off  in  the  demand 
of  individual  consumers.  Although  this  would  meet  the  position  in 
most  cases,  they  were  strongly  of  opinion  that  the  inequality  of  the 
present  legal  flat  rate  should  be  brought  before  the  authorities.  The 
Board  of  Trade,  they  had  reason  to  believe,  would  consider  .sympa- 
thetically any  representations  made  by  this  Institution.  The  average 
price  need  not  be  raised  above  the  present  statutory  limit,  but  they 


were  convi  need  that  suppliers  should  have  powers  to  charge  unprofit- 
able short-  hour  (ron.sumers'more  than  they  were  at  present  paying. 

('ijiiiiniiiiiiiitrd.  — lie  cm\\d  not  ((uite  follow  the  argument  used  by 
.Mr.  Mordcy  that  if  a  jiarty  was  given  in  one  house  there  were  less 
lights  used  in  the  others.  In  practice  it  must  mean  a  somewhat  larger 
load  on  the  mains,  although,  of  course,  in  a  large  district  the  effect  of 
auv  individual  entertainment  would  scarcely  lie  felt,  although  small 
country  stations  repeatedly  found  that  entertainments  simultaneously 
at  one  or  two  huge  consumers'  premises  did  increase  the  load.  With 
regard  to  the  supposed  ditticultv  in  woikiiig  the  contract-demand 
.system,  there  was  no  need  for  the  station  to  fix  the  contract  demand. 
In  practice  the  system  would  probably  be  worked  as  follows:  On  a 
new  consumer  being  connected,  the  supply  station  representative, 
after  inspecting  the  premises  and  getting  an  idea  of  what  the  number 
of  lights  would  be,  would  ask  the  consumer  how  many  litrhts  he  would 
be  likely  to  want  to  burn  at  once, 'a  question  which,  with  a  little  assis- 
tance from  the  engineer,  few  con.sumers  w  ould  li.ave  any  difficulty  in 
settling.  He  would  then  say,  "we  shall  put  you  in  a  meter  which 
will  give  you  current  up  to  this  amount,  and  for  the  facility  you  will 
be  charged  a  fixed  rental  per  aiiiiuni,  divided  into  four  quarterly  in- 
stalments of  so  much,  and,  in  addition,  all  the  current  you  use  will  lie 
charged  at,  say.  Id.  per  unit."  It  would  be  pointed  out  to  the  con- 
sumer that  the  charge  for  current  would  only  amount  to  a  small  sum, 
and  that,  therefore,  there  was  no  necessity  to  be  always  troubling  to 
turn  oft'  the  lights,  as  was  done  at  the  present  time,  and  that  within  a 
little  he  would  know  what  his  bill  was  going  to  be.  Occasionally  the 
consumer  might  find  that  after  a  few  days  or  weeks  he  was  exceeding 
his  demand  and  the  lights  were  becoming  dimmed.  He  would  inform 
the  station  of  this,  when  they  would  point  out  to  him  that  he  could 
either  keep  to  his  original  price  by  switching  off  some  of  his  lamjis,  or 
could  have  the  capacity  of  his  meter  increased.  Incidentally,  the 
system  had  one  very  great  advantage  in  that  it  would  tend  to  etiualise 
the  amounts  for  the  four  quarters  of  the  year. 


KNODSEM'S  SYSTEM  OF  WIRELESS  TRANSMISSION 
OF  PHOTOGRAPHS. 


The  telegraphic  tiansmission  of  photographs  has  recently 
received  much  attention,  and  bids  fair  to  become  an  acknow- 
ledged accessory  of  modern  journalism.  Our  readers  are 
already  famihar  with  the  ingenious  system  of  Prof.  Korn,  in 
which  use  is  made  of  the  sensitiveness  of  selenium.  Other 
svstem.s  also  have  been  developed,  but,  so  far  as  we  are 
aware,  they  all  depend  upon  wire  telegraphy  for  transmission. 
Mr.  H.  Knudsen,  who  is  already  well  known  by  his  work 
on  liquid  air  for  the  Liquid  Air,  Power  &  Autombile  Co.  of 
Great  Britain,  Ltd.,  has  now  produced  a  system  for  use  witli 
wireless  telegraphy  (though  wire  transmission  could,  no  doubt, 
be  used  if  desired),  and  a  demonstration  of  its  working  was 
given  to  representatives  of  the  press  last  Tuesday  evening  at 
the  Hotel  Cecil,  London. 


Direction  of  mo'.ion  of  carriage. 

Fui.  1.— Style  Mechanism  on  Carriage. 

A  Suppirt  for  style  S  to  that  a  motion  about  C  i?  possible.    B,  Suspension  wire 

carrying  tllc  style.      D  Is  a  lever  attached  to  the  style  so  that  when  the  latter  meets 

an  obstruction  caushig  rotation  about  C,  contact  ifl  made  at  E,  the  circuit  being 

completed  thr  ough  the  wire  F. 

In  this  system  the  transmitter  consists  essentially  of  a  travel- 
ling carriage,  operated  by  clockwork,  carrying  a  light  style 
moving  bavkwards  and  forwards.  The  style  travels  over 
the  surface  of  the  picture  to  lie  transmitted  so  that  every  part 
of  the  surface  is  traversed  once  during  the  complete  operation. 
Mechanical  action  alone  is  relied  on  for  giving  the  radio-tele- 
graphic impulses,  the  style  being  noniially  at  such  a  height 
that  a  gap  exists  in  the  relay  circuit  contnilling  the  current 
to  the  iiiimary  of  the  coil.  If  the  style  is  pushed  up.  a  con- 
tact is  made  completing  this  circuit  (as  indicated  in  Fig.  1). 
In  order,  therefore,  to  operate  this  sjstem,  it  is  necessary  to 
so  pre})are  the  picture  that  those  parts  which  are  dark  are  in 
relief  as  compared  -ivith  the  parts  that  arc  light,  or  vice 
versa  Thi?  is  efl'ected  by  "dusting"  the  usual  photographic 
negative  with  a  powder  (for  example,  of  iron),  which  adheres 
to  the  dense  parts  of  the  negative,  but  not  appreciably  to  the 
transparent  parts.     The  sensitive  plate  on  which  the  photo- 
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graph  is  taken  is  made  with  a  much  thicker  film  of  gelatine 
than  usual  ;  after  development,  and  before  it  is  quite  dry,  it 
is  "dusted"  with  the  powder,  which  adheres  to  those  parts 
that  are  most  damp  (that  is,  the  dense  parts),  but  not  to  the 
parts  that  are  dry.  Thus  the  dense  parts  of  the  negative 
become  raised.  Consequently,  when  the  style  traverses  a 
dense  patch  waves  are  transmitted  during  that  period. 


Fig.  2.— I'jetrait  of  .Mr.  Knud,^e.\  wan  Tbans.mitteb  on  hi.s  Left^ 
AND  Receiver  on  hi.=  Right 

The  receiver  is  a  similar  instrument,  but  ni  this  the  style  is 
normally  raised,  being  depres.^ed  when  a  wave  is  received,  this 
being  efl'ected  by  a  coherer  and  relay  circuit.  The  plate  for 
receiving  consists  of  a  glass  plate  with  a  blackened  surface  ; 
experimentally  lamp  black  may  be  used,  but  in  practice  some 

more  permanent  coat] 
ing  would  1  le  iidopted. 
In  lhi.s  way  a  nega- 
tive is  at  once  ob- 
tained corresponding 
with  the  original  pic- 
ture or  neg;itive.  It 
is  found  that  a  quarter 
of  iiiihourissuHicient 
to  transmit  a  Sin. 
by  4  in.  picture.  In 
F  ig.  2  is  shown  a  trans- 
niitter  on  the  right 
and  a  receiver  on  the 
left  with  Mr.  Knud 
sen  as  the  centre 
figure. 

Synchroii'sm  is,  of 
course,  a  necessity. 
This  is  effected  by 
stopping  the  cii'iiago 
of  tlic  tiaiisniittcr  at 
lli(!  cud  (if  eacii  back- 
ward stroke  for  a 
BJioit  time,  a  brake 
being  applied  to  tbe 
clockwork.  The  car- 
riage of  the  receiver  similarly  ttop»  at  the  end  of  the  stroke.  A 
second  clockwork  movement,  which  still  remains  in  action,  le- 
sliirts  the  carriage  of  the  transmitter  after  a  short  interval,  and 
at  the  same  time  brings  the  loil  into  action,  transmitting  a  wave. 


Fid, 


3  — UOIJOIII.T   I'PKI'.MIKD  Tll.\NHMtTTINa 

Nkoativk. 


which  again  starts  the  carriage  of  the  receiver.  Thus  synchro- 
nism is  effected  at  the  beginning  of  every  forward  stroke  in  a 
very  simple  way.  There  is  no  device  to  prevent  interference 
by  other  wireless  stations  in  this  respect,  though  probably 
such  interference  would  not  be  serious  unless  persistent. 

Fig.  3  shows  a  roughly  prepared  negative  (this  particular 
example  is  really  only 
a  sketch  on  glass  with 
seccotine,  which  is 
subsequentlj-  pow- 
dered over)  for  trans- 
mission, and  Fig.  4 
is  an  example  of  a 
photograph  printed 
from  a  negative  ''  re- 
ceived." As  an  ex- 
ample of  what  has 
been  accomplished 
without  reaching  the 
commercial  stage,  this 
must  be  regarded  as 
promising.  It  will 
be  realised  that  the 
receiving  style  is 
necessarily  up  or 
down,  and,  conse- 
quently, no  gradation 
in  shading  is  possi- 
ble ;  but  for  the 
transmission  of  line 
sketches,  as  distinct 
from       photographs,  Fn..  1. — rHoTOGRAPH  from  Receivkd 

the    system     should.  Negative. 

doubtless,  have  a  future  before  it. 

Mr.  Knudsen  also  made  the  interesting  announcement  that 
he  had  perfected  a  wireless  arrangement  for  setting  tj-pe  on  a 
linotype  or  similar  machine:  this,  of  course,  would  be  ex- 
tremely important  if  successful. 


PRINGLE'S  GROOVE  SKID  EMERGENCY  BRAKE. 


It  is  a  well-known  fact  that  the  great  majority  of  tramway  acci- 
dents result  from  a  failure  in  the  personal  element.  This  failure 
is  brought  about  by  two  causes  :  tlie  first,  for  which  the  motorman 
must  be  held  entirely  responsible,  is  allowing  the  car  to  attain  a 
higher  speed  than  that  allowed  by  his  instructions  for  the  particular 
gradient  on  which  the  accident  occurs,  and  is  often  brought  about 
by  his  over. confidence,  due  to  the  provision  of  a  powerful  service 
brake,  or  else  his  inability  to  estimate  speeds.  The  second  cause  of 
the  failure  results  from  the  first  and  is  due  to  the  motorman,  when 
faced  by  an  emergency,  having  to  decide  which  of  two  or  three 
brakes  he  should  use  ;  and  any  indecision  is  of  great  importance, 
since  on  many  gradients  each  second  lost  due  to  indecision  means 
an  addition  of  2  miles  per  hour  to  the  speed  of  tbe  car.  Also  tbe 
particular  brake  chosen  may  be  wrongly  applied,  or  may  need  the 
additional  operation  of  sanding  tbe  track,  or  its  effect  may  be  nulli- 
fied by  conjunction  with  one  of  the  other  methods  of  braking. 

A  failure  in  the  personal  clement  under  such  conditions  is  easily 
conceivable,  but  it  is  questionable  whether  for  this  second  cause  tbe 
motorman  should  be  field  strictly  to  blame  and  responsible  for  the 
accident  that  ensues.  The  poaiuon  he  has  placed  himself  in  often 
means  a  severe  ordeal,  and  it  is  to  the  credit  of  niotornien  as  a 
class  that  tbe  present  serious  frequency  of  accidents  is  not  oven 
greater  than  it  is. 

Mr.  1'.  .1.  I'ringle,  borough  electrical  engineer  and  tramway 
manager  to  tbe  lUirtonupon  Trriit  Corporation,  holds  very  decided 
views  on  this  brake  problem,  and  has  Ircciuciuly  given  rxprossion 
to  thcni  during  the  last  two  y(>ar.'*.  He  beliryes  that  ovory  car 
tboidd  bo  fitted  with  an  ahernalivi>  brake  capablo  of  being  simply 
tnd  readily  applied  for  cllVctiyely  controlling  the  car  under  any 
conditions  that  may  arise  in  tlic  ey(>nt  of  tho  service"  bniko  being 
defeciivo  c  v  wronglully  opiTalcd.  .\l»o,  that  the  brake  problem  is 
not  one  of  iniprovemonts  in  existing  brakes,  although,  undoubtedly, 
much  can  bo  done  in  this  direction. 

Almost  oveiy  serious  accident  is  a  case  of  the  Bcrvicc  brake,  which 
may,  according  lotlir  gradient  being  dealt  with,  be  IhohnTid  brake, 
iiKH-hanical  Hlippor  (hand  or  power  applied),  or  the  magnetic  track 
brake,  failing  to  control  the  car,  cither  due  to  o  dofcci,  nv  what  is 
more  often  lliecase,  its  faulty  operation.  The  ston<lby  brake  under 
Buch  conditions  is  either  one  which   is  much  less  powerful,  such 
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as' the  hand  and  mechanically  applied  slipper  brake,  or  the  rheostatic 
electric  brake.  These  are  cither  not  powerful  enough  to  deal  with 
the  high  speed  condition  which  ensues  when  the  niotorman  has 
realised  that  his  service  brake  is  not  going  to  control  his  car,  or  call 
for  such  care  in  their  operation  as  to  warrant  easily  a  failure  in  the 
personal  element.  The  more  powerful  the  brake,  the  greater  are 
the  risks  the  niotonnan  will  run,  and  the  higher  the  speeds  before 
the  realisation  is  brought  homo  to  him  that  control  of  the  car  is 
being  lost. 

Instantaneously  applied  slipper  brakes,  such  as  air  brakes,  have 
been  put  forward  as  a  solution  of  the  brake  difficulty,  not  because 


in  efficiency.     The  rail  groove,  however,  after  very  exhaustive  ex- 
periments, has  been  found  to  comply  with  the  requirements. 

Fig.  1  shows  a  single  truck  fitted  with  groove  skid  brakes  and 
their  operating  gear.  A  is  a  cast  malleable-iron  bracket  attached 
to  the  truck  frame  by  four  bolts.  1!  is  a  malleable  iron  block  with 
a  recess  in  it  shaped  to,  and  engaging  with,  the  flange  of  the  car 
wheel.  Its  bottom  edge  is  shaped  to  hold  a  renewable  skid  bar,  C, 
which  is  of  a  special  form  of  manganese  steel  to  stand  the  enormous 
strain  to  which  it  is  subjected.  1)  shows  one  of  two  links.  These 
arc  placed  on  each  side  of  B,  and  support  this  block  from  the  bracket 
A,  somewhat  in  the  same  manner  as  an  ordinary  brake  block  is  hung. 


BRAKING 
FORWARD       BACKWARD 


D  B  C 
Fig.  1. — Diagram  showing  Arrangement  of  Groove  Skid  Brake. 


of  their  having  any  increased  power,  but  from  their  method  of  ap- 
pUcation.  "With  such  an  instantaneous  brake  the  motorman  will 
rely  on  the  instantaneous  nature  of  the  brake,  and  allow  the  car  to 
attain  a  considerable  speed  before  applying  it ;  and,  given  a  suffi- 
ciently severe  gradient  and  adverse  track  conditions,  such  a  speed 
may  easily  result  in  loss  of  control. 

It  is  frequently  laid  down  that  the  emergency  brake  must  be  the 
service  brake.  This  view  is  quite  correct  so  long  as  the  emergency 
condition  is  purely  one  of  a  rapid  stop  to  avoid  an  accident  to  life 
or  property.  If,  however,  the  car  has  got  out  of  control  there  arises 
another  emergency  condition  of  greater  seriousness  W'hich  has  not 
received  due  attention  in  laying  down  this  dictum. 


The  spring  G  is  a  compression  spring,  and  has  the  following  uses  : 
When  the  skid  bar  is  dropped  into  the  rail  groove  it  increases  the 
pressure  between  the  bar  and  the  groove,  and  this  may  be  useful  in 
certain  conditions  of  track  when  operating,  say,  with  the  wheels 
locked  by  the  hand  brakes.  It  also  keeps  all  the  gear  and  pins  in  a 
state  of  rigidity,  so  that  no  chattering  of  the  parts  can  occur  which 
in  the  presence  of  wet  and  grit  would  lead  to  wear  and  tear,  and  in 
addition  it  increases  the  instantaneous  nature  of  the  brake.  Being  a 
compression  spring  and  subject  to  less  work  when  called  upon  to  act, 
its  action  is  very  reliable. 

His  an  adjustable  set  screw.  Assuming  that  the  block  has  been 
dropped,  then  when  the  steel  wire  is  pulled  for  lifting,  it  causes 
the  block  to  swivel  on  centre  F,  and  force  the  tapered  end  of  skid 
bar  against  the  wheel  dange.  On  further  Hfling,  the  set  screw  H 
will  come  in  contact  with  the  link,  and  the  block  will  then  en- 
tirely swivel  from  the  centre  E,  and  this  will  cause  the  tapered 
end  of  C  to  stand  clear  of  the  flange.  I  is  a  guide  plate  cast  with 
B  and  embracing  each  side  of  the  wheel.     "When  the  brake  is  in 


Fig.  2. — Operating  Gear  by  the  Side  of  the  Contbol'uER.^ 

The  alternative  brake,  previously  referred  to,  must  be  of  the 
emergency  class,  and  must  reduce  the  liability  of  failure  in  the  per- 
sonal element  to  the  luinimuui  possible,  and  must  also  be  sufficiently 
powerful  to  control  the  car  under  runaway  conditions. 

The  Pringle  emergency  groove  skid  brake  has  been  designed  to 
conform  with  the  above  requirements.  In  considering  the  problem, 
any  brake  which  utilised  the  car  wheels  was  condemned ;  all  that 
remained,  therefore,  was  to  make  use  of  the  tramway  track.  The 
rail  tread,  unless  used  magnetically,  can  only  give  a  limited  amount 
of  brake  power,  which  is  seriously  affected  uuder  adverse  track  con- 
ditions, such  as  grease  and  wot.  Grease  aflects  all  classes  of  braking 
mate-ials,  and  wet  causes  wood  slipper  blocks  to  fall  off  very  much 


Fig.  5. — Skid  Brake  Oct  of  Action. 

operation  these  guide  plates,  together  with  the  skid-b  ar  engaging 
with  the  groove,  cause  a  very  powerful  keying  action  between  the 
wheels  and  track.  This  reduces  the  hability  of  derailment,  com- 
pared with  the  ordinary  case  when  the  wheels  alone  engage  with 
the  rail  groove. 

The  operating  gear  is  the  same  Et  both  ends  of  the  car  and  is  of 
very  simple  design.  It  consists  of  a  lever,  L,  to  which  the  steel 
wire  supporting  the  brake  is  attached.  M  is  the  lifting  lever,  and 
when  this  engages  with  L  the  brakes  can  be  lifted.  The  catch  K  is 
loose  from  the  operating  handle  .T,  and  holds  lever  L  in  the  lifted 
position.  To  operate  the  brake  all  that  is  required  is  to  depress  the 
handle  pointing  in  the  direction  in  which  the  car  is  going.     For 
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forward  braking  the  left  hand  handle  in  the  drawing  would  be 
depressed,  thus  causing  catch  K  to  release  L,  and  consequently  the 
brake.  The  handles  are  conspicuously  marked  "  Forward  braking  " 
and  "  Backward  braking."  When  using  the  backward  braking 
handle  the  steel  wire  attached  to  lever  J  is  pulled,  and  this  causes 
the  catch  K  on  the  operating  gear  at  the  other  end  of  the  car  to  re- 
lease the  brakes. 

The  arrangement  of  the  connecting  gear  between  the  operating 
part  and  the  brakes  has  the  important  advantage  that  any  fault  in- 
dicates itself  at  once  by  applying  the  brakes,  instead  of  possibly 
failing  at  the  critical  moment.  This  principle  would  be  of  value 
where  trailer  cars  are  in  use,  since  a  failure  of  the  couplings  would 
automatically  apply  the  brakes. 

Fig.  2  shows  the  operating  gear  as  applied  to  the  cars  in  use  on 
the  ISurton-upon-Trent  Corporation  tramway  system.  The  gear  is 
immediately  accessible  to  either  the  motorman  or  conductor.  Fig.  3 
shows  one  of  the  brakes  when  out  of  action,  and  Fig.  4  when  in 
action  and  the  wheel  raised  above  the  tread  of  the  rail,  the  whole 
weight  on  this  wheel  being  transferred  to  the  brake  block  and  thus 
to  the  rail  groove.  The  position  of  the  spring  and  the  link  in  these 
different  positions  is  clearly  shown.  The  slot  in  the  link  has  an 
important  function  in  that  it  permits  of  the  brake  adapting  itself  to 
wheel  wear,  and  provides  also  that  none  of  the  severe  strain  that 
the  brake  has  to  stand  comes  upon  the  bracket  attachment  to  the 
truck  frame. 

It  will  thus  be  seen  that  the  brake  is  of  very  simple  and  cheap 
design,  and  its  cost  should  be  less  than  half  that  of  most  other  brake 
gears  usually  adopted ;    and,  as  it  is  not  intended  that  this  brake 
should  supplant  any  other,  but  supplement  the  existing  ones,  cheap 
ness  of  installing  is  a  matter  of  importance. 

A  brake  of  this  pattern  has  been  in  use  on  one  of  the  Burton- 
upon-Trent  Corpoation  cars  for  a  considerable  time.  In  its  earlier 
form  sufficiently  satisfactory  results  were  obtained  for  a  request  to 
be  made  to  the  Board  of  Trade  to  inspect  it,  and  approve  its  adop- 
tion on  six  of  the  cars  operating  on  a  route  having  a  dangerous 
gradient  of  1  in  11'7.  This  approval  was  granted  on  July  3.  1907, 
and  it  is  interesting  to  note  the  Board  of  Trade  proviso,  "  that  the 
use  of  the  skid  brake  is  limited  to  cases  of  emergency  such  as  run- 
aways, &c."  Since  that  date  considerable  improvements  have  been 
made  in  the  brake,  and  the  Board  of  Trade  have  expressed  a  desire 
for  further  inspection. 

Mr.  Pringle  claims  the  following  advantages  for  this  groove  skid 
brake : — 

1.  It  reduces  the  failure  in  the  personal  element  to  the  minimum 
possible,  since  the  braking  operation  is  a  simple  elementary  motion 
requiring  no  care  or  consideration  in  its  apphcation. 


2.  The  conductor  and,  if  desirable,  the  public,  have  the  same 
power  of  control  as  the  motorman,  thin  further  reducing  the  lia- 
bility of  failure  of  the  personal  element. 

3.  It  is  a  certain  run-back  brake  preventing  any  down  hill  motion. 

4.  It  is  a  mechanical  brake. 

5.  It  is  entirely  independent  of  other  brakes.  An  alternative 
brake  combined  with  another  may  mean  failure  of  both. 

6.  It  is  instantaneous  in  action  and  subject  to  no  gradations,  and 
when  appUed  must  be  at  maximum  power  and  efficiency. 

7.  It  calls  for  no  expenditure  of  power  or  sand  in  its  application. 

8.  It  operates  equally  well  whether  the  wheels  are  locked  or  not. 

9.  It  will  fully  control  a  car  on  steep  gradients  even  if  powdr  is 
left  on.  This  latter  might  occur  due  to  illness  of  the  motormin,  in 
which  case  the  conductor  would  ocerate  the  brake. 


Fia.  4. — Skid  Brake  in  Action,  showimg  the  Wheel  Raised 
Off  thb  Track. 

It  might  be  thought,  at  first  fight,  that  trouble  would  be  experi- 
enced with  this  skid  brake,  when  in  operation,  at  poiats  and  cross- 
ings. This,  however,  is  not  found  to  be  the  ease.  It  will  ba  noticed 
from  Fig.  4  that  the  downward  movement  of  the  skid  bar  is  limited 
by  the  side  flanges  coming  in  contact  with  the  top  of  the  rails  :  thus 
in  passing  through  points  no  fouling  can  take  place,  and,  as  the 
front  of  the  skid  is  rounded,  it  moves  smoothly  over  any  obstructions. 

Through  the  courtesy  of  Mr.  P.  J.  Pringle  and  Mr.  J.  Toulmin, 
Engineer  and  Manager  of  the  Burton  and  Ashby  Light  Piailways, 
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No. 

Gradient. 

groove,    ipgrhour. 

1 
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to  stop 

in  ft. 
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.stop 
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Retarda- 
tion in  ft. 
per  sec. 
per  sec. 

Remarks. 

1 
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13 

384 

2 

Dani|) 
and 
Ka.s  bed 
(;leau   ■ 

heavy 

18 

62 

5 

5-27 

3 

24 

157 

6? 

6-46 

4 

16 

664 

Wheels  locked  bv  hand  brake  and  rlieostatic  brake. 

5 

13 

75 

Right-band  skid-brake  tied  out  of  action,  left-hand  skid  oiilv  used. 

6 

21 

128 

Full  power  left  on,  circuit-breaker  did  not  blow  till  carstopped,  as  wheels 

'          1 

.slowlv  revolved  on  skid.    Brake  applied  by  conductor,  motorman  sup- 

posedly incapacitated. 

7 

4.1, 

2 

... 

8 

,^ 

7 

121 

9 

,j         ( 

'                       104 

24 

*.■ 

10 

1  in  12     - 

1       123 
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3f 
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Concrete  in  groove  was  removed  pievious  to  these  tests. 

11 

'      18 

84 

5^: 

5-05 

12 

23 

165 

8?(?) 

3  91 

13 

15 

654 

5 

4-38 

Wheels  locked  by  band  brake  and  rheostulic  brake, 

14 

1  )iy 

18 

66 

5^ 

4 '53 

Full  power  on,  as  in  Test  No.  6,  but  cut  olfa  yard  or  two  before  stopping. 

15 

„ 

"i 

3J 

4 

8-22 

16 
17 
18 

.  cjuite  - 
clean. 

7 
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IDA 

114 

40 

34J 

2'i 

4 

2i 

4-27 



19 

10^ 

59 

51; 

•  •. 

Rail  (froove  probablv  getting  burnished  and  skid  worn. 

20 

10 

28 

This  test  taken  on  a  fresh  section  of  track. 

21 

... 

Car  was  driven  uphill  and  circuit  lirciker  knocUed  out,  the  motormaii 
applied  skid-liraUi*  and  car  came  to  I'cst  without  running  back  at  all. 

22 

If 

... 

... 

•" 

... 

With  ski<l  still  applied  from  Test  No.  21.  the  oontroller  was  reversed  an<l 
power  applied  until  the  circuit -breaker  blew  (180  um|)eresi  without 
nnv  downward  movoinent  of  the  car. 

23 

Level 

About  ' 

"4 

lA 

, 

}av.  20 

DiHicult  to  olitain  aoeurale  time. 

23a 

half 

H 

Ir? 

i 

24 

ti       '1 

filled 

7 

6i 

i! 

17 

26 

■   with 

10 

135 

It 

1216 

26 

dry 

13 

29> 

21 

7-9 

27 

1  in  70    , 

dirt.  \ 

16 

36i 

31 

7-2 
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ill  single-truck  cnr  with  open  tope 
ciclit  of  car,  8  toim.  Seven  i)Cople 
acK  (.'Mi(!e3  fl.  6in.,  No.  1  Biilisli  : 


deck  and  L'ipiip|ie<l  witli  two  26  II. r.  Dick  Kerr  motors  URe<l  for  above  teota. 
e  on  car  during  tests  1  to  9,  ten  from  10  to  22,  and  four  from  23  to  27. 
standard  rails, 
the  tliird  scries  of  t<;sts  over  20  slops  were  made,  but  the  wear  of  the  Hkids  would  only  allow  llicm  to  drop  a  further  ,\  in.  iulo  the  rail  groove. 
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we  were  recently  able  to  witness  some  tests  made  with  this  skid 
brake  in  ITill-street,  Swadlineoto,  a  Ions  Krailient  of  1  in  12,  on 
the  route  of  the  Burton  and  Ashby  Light  Raihviiy.  The  rails  were 
dry  and  clean,  and  were,  therefore,  not  in  an  ideal  comiition  for 
severe  brake  tests.  We  fully  expected  that  the  action  of  the  brake 
would  be  rather  violent ;  this,  however,  was  far  from  being  the  case, 
and  after  a  slight  jar,  when  the  wheels  first  mounted  the  skid,  the 
retardation  was  very  gentle,  much  more  constant  than  in  the  case 
of  a  magnetic  brake,  and  not  at  all  likely  to  cause  alarm  or  incon- 
venience to  passengers.  In  fact,  the  considerable  distance  required 
in  some  cases  for  bringing  the  car  to  rest  might  be  brought  forward 
as  a  disadvantage  of  the  brake.  Ft  will  be  seen,  however,  from  the 
particulars  of  some  additional  tests,  made  on  a  level  stretch  of 
track  at  slower  speeds,  that  very  rapid  stops  are  possible,  and  it 
will  bo  noticed  that  at  slow  speeds  even  better  results  are  oli- 
tained  than  those  recorded  by  Mr.  A.  L.  C.  Fell  in  connection  with 
electromagnetic  track  brakes  in  his  Paper  read  before  the  Tram- 
ways and  Light  Tiailways  Association,  an  abstract  of  which  was 
given  in  Tin-  Electrician  of  January  Ifl  and  26,  1900,  pp.  543,  GSG. 

AVe  give  above  particulars  of  the  tests  (Nos.  10  to  22)  at  which 
we  were  present,  also  of  some  that  were  made  a  few  days 
earlier,  when  there  was  a  considerable  amount  of  concrete  in  the 
groove  of  the  rail  (this  concrete  had  been  removed  previous  to  the 
tests  we  witnessed),  and  of  those  made  later  on  a  stretch  of  level 
tracV. 

In  calculating  the  total  retardation  in  tests  Nos.  I'to  22  an  allow- 
ance of  268  ft.  per  second  per  second  must  be  added  for  the  gradient. 
An  mspection  of  the  application  of  the  skid  seemed  to  show  that 
the  car  was  not  unduly  strained  during  the  process  of  retardation, 
and  this  is  borne  out  by  the  fact  that  the  car  upon  which  the  tests 
were  made  had  previously  been  subjected  to  over  oOO  applications  of 
the  skid  brake  without  showing  any  signs  of  splintering  or  straining. 
This  is  probably  accounted  for  by  the  fact  that  the  shock  is  entirely 
in  line  with  the  body  of  the  car.  It  is  also  intoresling  to  notice  that 
the  braking  effect  is  proportional  to  the  load  on  the  car  ;  thus  there 
is  less  danger  in  the  ca  e  of  an  overcrowded  car. 

As  the  skid  is  only  intended  for  use  in  an  emergencj',  it  would 
rarely  be  required  and  would  need  little  upkeep.  After  a  number 
of  applications  its  biting  power  on  the  groove  of  th?  rail  is  to  some 
extent  decreased,  and  this  was  apparent  in  some  of  the  later  tests 
which  we  witnessed,  the  skid  having  been  applied  nearly  20  times. 

It  may  be  added  that  Messrs.  Mountain  &  Gibson  (Ltd.)  have 
taken  up  the  manufacturing  rights  of  this  brake,  which  has  aroused 
considerable  interest  among  tramway  managers,  and  of  which  more 
is  certain  to  be  heard  in  the  future. 


DUDDELL'S  PATENT  THERMO  AMMETEB. 


In  all  branches  of  electrical  science  there  is  a  steadily  increasing 
demand  for  the  accurate  measurement  of  all  the  fjuanti  ies  involved. 
In  one  branch-  namely,  the  measurement  of  small  alternating  cur- 
rents— the  progress,  though  steady,  has  not  been  quite  as  fast  as 
could  be  wished.  1  he  want  of  a  convenient  portable  anuneter  for 
measuring  small  alternating  currents  of  any  frequency  and  wave- 
form has  been  especially  felt  in  connection  with  telephonic  measure- 
ments, wireless  telegraphy,  and  for  medical  purposes.  In  the 
present  note  it  is  proposed  to  pass  in  review  the  main  methods  upon 
which  sensitive  portable  pivoted  ammeters  can  be  built,  and  to 
describe  a  new  instrument  which  is  being  made  by  the  Cambridge 
Scientific  Instrument  Co.,  Ltd.,  and  which,  it  is  believed,  constitutes 
a  step  forward  in  providing  for  the  convenient  measurement  of 
small  alternating  currents. 

For  the  measurement  of  small  alternating  currents  of  any  fre- 
quency the  principles  on  which  the  instrument  can  be  based  may 
be  classified  as  follows :  — 

1.  Elect romacjnetic  In.tlnimoits.  —  Instruments  depending  on  the 
electromagnetic  forces  exerted  between  coils  and  coils  or  between 
coils  and  iron  can  be  constructed  of  very  high  sensibility,  but  in 
this  case  their  self  induction  is  comparatively  high,  and  the  electro- 
static capacity  from  layer  to  layer  of  the  winding  may  be  appreciable. 

For  freijuencies  of  1,000  per  second,  such  as  often  occur  in  tele- 
phone work,  these  defects  become  extremely  important.  In  addi- 
tion, in  those  instruments  which  contain  iron,  the  errors  due  to  the 
calibration  depending  on  the  shape  of  the  wave-form  of  tlie  current 
to  be  measured,  may  be  serious. 

2.  Elertrostutic  In.striiiii'.nt-i. — Measurements  of  alternating  cur- 
rents may  be  made  by  measuring  the  I'.D.  between  the  terminals  of 
a  non-inductive  shunt  by  means  of  an  electrostatic  voltmstar.  For 
a  small  current,  however,  the  P.D.  available  is  small,  unless  the 
shunt  resistance  is  very  high.  Pivoted  electrostatic  voltmaters  for 
the  measurement  of  very  small  P.U.s  are  not  yet  available.  At  the 
same  time,  for  currents  of  high  frequency,  an  electrostatic  instru 
ment,  on  account  of  its  capacity,  takes  an  appreciable  current,  and, 
at  frequencies  as  high  as  100,000  per  second,  it  may  take  actually 
more  current  than  a  thermal  instrument. 


;i.  liectifyinf/  //(.v/nu/iCH^s.— With  these  instruments  the  alternat- 
ing current  to  be  measured  is  first  rectified  by  being  passed  through 
some  form  of  rectifier,  generally  of  the  electrolytic  type.  Up  to  the 
present,  the  development  of  instruments  based  on  this  principle  has 
not  made  very  great  progress,  owing  to  the  uncertainty  that  exists 
with  the  present  electrolytic  cells  in  the  relationship  between  the 
magnitude  of  the  rectified  current  and  the  alternating  current  that 
is  being  measured. 

■t.  Thcrtiud  Imtrinncnix. — Instruments  based  on  the  heating  of  a 
conductor  by  the  current  to  be  measured  have,  so  far,  given  the  best 
results  in  the  measurement  of  small  currents  of  high  frequency. 

Thermal  instruments  have  the  great  advantage  that  they  do  not 
depend  for  their  operation  on  magnetic  fields,  and  are  practically 
free  from  self  induction  and  capacity  errors.  All  thermal  instru- 
ments depend  on  the  measurement  of  the  rise  in  the  temperature  of 
a  conductor  when  the  current  is  llowiug.  It  is  in  the  estitnation  of 
this  rise  in  temperature  that  the  greatest  number  of  practical  diffi- 
culties are  encountered. 

One  ot  the  earliest  thermal  instruments  was  that  invented  in 
1827  by  Sir  W.  Snow  Harris,  which  consisted  of  an  air  thermometer, 
having  s»aled  into  its  bulb  a  wire  which  was  heated  by  the  current 
to  be  measured.  The  air  in  the  bulb  expanded,  and  forced  the  thread 
of  liquid  along  the  tube. 

Three  other  methods  are  employed  to  indicate  the  rise  in  tempera- 
ture of  the  conductor  in  designing  thermal  instruments.  They  are  : 
(a)  The  measurement  of  the  linear  expansion  of  the  wire. 
I'l)  The  measurement  of  the  change  of  resistance  of  the  conductor. 
((■)  The  measurement  of  thermo-electric  forces. 
Satisfactory  pivoted  instruments  are  constructed  on  the  principle 
(((),  but  so  far  their  sensibility  has  been  limited  by  mechanical 
difficulties.      The    best    pivoted   pointer   instruments    at   ju-esent 
available  require  something  like   ,'„  watt  t)  give  the   full   scale 
deflection. 


Fk;.  1. 

As  their  sensibility  depends  on  the  magnification  of  the  small  ex- 
pansion of  the  wire  when  heated  by  the  current,  if  the  frame  which 
supports  the  wire  and  the  wire  itself  have  not  p xaetly  the  same  co- 
efficient of  expansion  then,  when  the  room  temperature  rises  or  falls, 
deflections  will  bo  produced  on  the  instrument,  producing  an  uncer- 
tain zero. 

To  get  sensibiUty  it  is  generally  necessary  to  stretch  the  wire  under 
an  appreciable  tension.  The  contraction  and  expansion  of  the  wire 
under  tension  produces  fatigue  of  the  material,  so  that  the  instru- 
ment m.ay  fail  with  a  comparatively  small  overload. 

Instiiuuents  based  on  method  (h)  involve  the  measurciuont  of  the 
resistance  of  a  conductor  while  the  alternating  current  to  be  mea- 
sured tlows  through  it.  This  leads  to  rather  complicated  arrange- 
ments and  the  use  of  an  a\ixiliary  measuring  circuit  containing  a 
source  of  current,  resistances  and  a  galvanometer  of  some  kind.  In 
the  laboratory  excellent  results  can  be  obtained  by  this  method,  but 
it  cannot  be  compared  for  ease  and  siinplicitv  with  a  direct-reading 
pointer  instrument  such  as  the  thermal  ammeter.  In  common  with 
instruments  of  type  {a)  instruments  of  type  ('<)  will  only  stand  a 
comparatively  small  overload  without  damage. 

Method  (<•)  is  represented  by  the  thermo-ammeter. 

This  instrument  is  constructed  on  the  same  principle  as  the  now 
well-known  Duddell  thermo- galvanometer,  in  which  the  current  to 
be  measured  passes  through  a  "heater  "  resistance, causing  its  tem- 
perature to  rise,  and  heating  a  thermo-iunction  attached  to  a  wire 
loop  suspended  in  the  air-gap  of  a  permanent  magnet  similar  to  the 
suspended   loop  of  the  "I'.oys"  radiomicrometer.     The  thermo- 
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ammeter  is,  of  course,  a  mucli  less  sensitive  instrument  than  the 
thermo- galvanometer,  as  it  is  pivoted  and  fitted  with  a  pointer,  and 
bears  much  the  same  relation  to  the  thermo-galvauometer  as  a  sen- 
sitive ammeter  of  the  ordinary  pivoted  movinfj-coil  type  does  to  a 
moving-coil  galvanometer.  Nevertheless,  it  is  extremely  sensitive 
and  may  be  used  to  measure  the  current  in  an  ordinary  telephone 
line. 

The  general  appearance  of  the  in.strument  is  shown  in  Fig.  1, 
while  Fig.  2  is  a  sectional  diagram  showing  the  general  arrange- 
ment of  the  heater  and  coil,  &C.  D  is  the  moving  coil  which  moves 
in  the  field  produced  by  the  permanent  magnet  BB.  AA  are  soft 
iron  pole  pieces,  and  C  is  a  cylindrical  core,  so  that  the  field  in 
which  the  coil  moves  is  truly  radial.  EE  arc  the  pivots  which  it 
will  be  seen  are  fixed  inside  the  coil,  so  that  when  the  instrument 
is  in  a  horizontal  position  (the  correct  position  for  use)  the  coil  is 
practically  suspended  from  the  top  pivot,  the  lower  pivot  being 
almost  entirely  out  of  action.     By  this  means  pivot  friction  is  re- 


The  principal  advantages  and  some  of  the  uses  of  the  thermo- 
ammeter  may  be  summarised  as  follows  :  — 

1.  It  takes  a  very  small  power  to  give  the  full  scale  of  deflection. 

2.  It  is  extremely  sensitive  as  an  aimueteror  voltmeter  according 
to  whether  it  is  constructed  with  a  hifth  or  low  resistance  heater. 

o.  It  can  be  calibrated  with  continuous  aud  used  with  alternating 
currents. 

4.  It  has  practically  no  self-induction  or  capacity  and  measures 
accurate  currents  of  any  frequency  or  wave  iorm. 

5.  It  has  a  low  temperature  coefficient. 

6.  It  is  very  portable  and  does  not  require  levelling. 

7.  It  is  direct  reading 

8.  It  will  stand  a  100  to  200  per  cent,  overload  easily. 

9.  The  resistance  through  which  the  current  to  be  measured 
passes  is  n  .t  subjected  to  any  tensile  or  bending  strains. 

10.  The  current  in  telephone  lines  can  be  easily  measured. 

11.  The  root-meansquare  current  (or  the  heating  value  of  the 
current)  in  X-ray  tubes  and  in  secondaries  of  medical  induction  coils 
can  be  measured,  which  for  many  purposes  it  is  more  important  to 
know  than  the  mean  value  usually  measured. 

When  used  in  series  with  high  resistances  it  forms  a  very  con- 
venient voltmeter. 

It  is  very  suitable  for  use  with  wave  meters  in  wireless  tele- 
graphy, owing  to  the  small  damping  produced,  as  the  power  taken 
by  the  instrument  is  small. 


THE  "ALLEN"  YERTIC&L  OIL  ENGINE. 
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duced  to  a  minimum.  The  ends  of  the  coil  are  brought  out  at  the 
bottom  and  soldered  to  the  ends  of  the  thermo-junction  LM,  the 
elements  of  which  are  made  from  special  alloys  which  have  a  very 
high  tliormoclcctric  force.  The  lower  ends  of  the  couple  are  soldered 
to  a  thin  circular  "receiving  plate."  Immediately  below  the  re- 
ceiving plate  the  heater  K  is  lixed.  In  instruments  to  give  ihe 
full  deflection  for  20  milliamperes  or  less,  this  heater  consists  of  a 
sheet  of  platinised  mica,  the  platinum  being  scraped  away  to  form  a 
sort  of  gridiron.  Hy  this  means  resistances  of  several  hundred  ohms 
may  be  easily  obtained  in  a  space  of  less  than  02  cm.  For  currents 
above  20  milliamperes  the  heater  is  made  of  wire.  When  in  use  the 
current  to  be  measured  passes  through  the  heater  K,  which,  in  conse- 
quence, becomes  heated  and  so  warms  the  receiving  plate  J  and 
thermocouple  LM.  The  resultant  I'-.M.F.  of  the  couple  causes  a 
current  to  flow  round  the  coil  which  turns  in  the  magnetic  field, 
the  deflection  being  indicated  by  a  pointer  moving  over  a  scale  in 
the  usual  way.  It  will  be  seen  that  no  current  passes  through  the 
control  spring  F  ;  the  material  for  the  spring  may,  therefore,  be 
selected  without  reference  to  its  electrical  resistance ;  one  end  of  the 
control  spring  is  attached  to  the  lever  G,  which  is  connected  to  the 
zero  adjuBling  screw  outside  the  case.  The  whole  instrument  is 
contained  in  a  polished  teak  case  with  a  leather  handle. 

In  the  usual  patlorn  (with  a  resistance  of  about  ir)()  ohms)  thn 
full  scale  ilolloction  is  produced  by  a  current  of  10  milliamperes 
either  continuous  or  alternating,  and  by  constructin;,'  heaters  of 
higher  or  lower  resistance  the  sensibility  to  current  nuiy  bo  in- 
creased or  reduced  as  required.  The  scale  is  a  long  one — viz  , 
KiO  mm.  The  maximum  power  taken  by  ihc  instrument  is  cx- 
trcMicly  Hmall^namcly,  about  0016  watt,  which  is  far  less  than 
that  taken  by  the  average  "  hotwire  "  ammeter,  and  it  will  stand 
a  much  greater  overload— namely,  about  three  times  its  maximum 
working  current. 

The  thcrmo-ammeter  has  exceBsively  Bmall  Belf-induction  owing 
to  the  "  gridiron  "  shape  and  small  size  of  the  heater.  The  total 
number  of  "  bends  "  does  not  usually  exceed  eight  or  nine. 

It  is  perfectly  dead  bent,  but,  llkit  other  llieriiial  IriBlrHuientH, 
takes  a  certain  time  to  attain  its  final  deflection. 

When  used  as  an  ammeter  the  temperature  coelllriont  is  about 
out  per  cent,  per  degree  Centigrade.  When  used  as  a  voltniotor 
(without  series  resistance)  the  temperature  coelli^ient  is  about 
0-1  per  cent,  per  degree  Centigrade.  ( )f  cnurso,  if  a  high  resistance 
of  nr-gligible  temperature cocflicicnt  is  used  in  iiorics  with  the  instru- 
ment, tnlH  value  will  bo  corroBpondingly  reduced. 


Oil  engines  of  the  vertical  type  have  secured  tor  themselves  during 
the  last  few  years  a  strong  position  in  the  world's  markets.  They 
offer  many  advantages  over  the  older  hori- 
zontal patterns  in  the  matter  of  compactness, 
lightness  and  low  running  costs,  and  they  are 
most  suitable  for  direct  coupling  to  dynamos 
and  centrifugal  pumps.  One  of  the  most 
prominent  features  of  this  class  of  engine  is 
its  low  weight,  and  it  is  for  this  reason, 
when  combined  with  a  centrifugal  pump, 
that  it  is  so  much  used  for  irrigation  work 
in  countries  where  the  cost  of  transport  is 
excessive,  and  where  the  difficulty  of  con- 
veyance makes  it  practically  impossible  for 
heavier  machinerv  to  bo  employed. 

The  "Allen"  four-cycle  paraffin  engine 
has  been  designed  to  withstand  rough  usage,  aud  is  suitable 
for    continuous    running   with   the   minimum   amount   of    atten- 


Fia.  1.— .Sect.onal  Vi«ns  ov  .Vll.K^^  I'abafun  i>ii,  I.siunk. 

tion.  It  is  totally- enclosed,  and  splash  lubrication  is  employed, 
the  cam  Blnifl,  which  is  driven  by  spur  wheels  and  carries 
the  governor,  being  arranged  inside  the  crank  chamber.  b'ig.  1 
gives  an  excellent  idea  of  the  general  construction  of  the  online. 
The  trunk  is  a  rigid  box-form  casting,  carrying  the  main  bear- 
mgs  and  cam  shaft  bearings,  the  bottom  of  this  casting  forming 
a  well  for  the  lubricating  oil.  A  very  simple  form  of  splash  guard 
is  bolted  inside  the  crank  chamber  to  prevent  excessive  lubrication 
of  the  piston.      As  an  extra   precaution  ngainet   over  lubrication 
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in  the  lurgor  engines,  a  ring  is  fitted  near  tlie  bottom  end  of  the 
piston;  these  fitments  reduce  the  hibricating  oil  bill  to  a  ujinimum. 

The  cylinders  are  of  close-grained  cast  iron,  and  the  pistons  are 
ground  to  fit  the  cylinders  accurately.  All  the  working  parts  are 
of  Siemens-Martin  steel,  having  a  tensile  strengtli  of  28  to  :t2  tons 
per  square  inch,  with  an  elongation  of  27  per  cent,  in  2  in.  The 
main  bearings  and  crank  pin  have  very  large  wearing  surfaces, 
lined  with  white  metal  and  suitable  for  continuous  running.  The 
trunk  and  bedplate  are  cast  in  one  piece,  and  suitable  doors  are 
provided  in  the  former  to  give  access  to  the  interior.  The  flywheel 
is  of  cast  iron  with  heavy  rim  to  ensure  even  turning  moment,  and 
the  rim  also  has  holes  provided  for  barring  purposes.  The  circula- 
tion of  the  cooling  water  is  made  positive  and  rapid  by  the  use  of  a 
small  pump  driven  from  the  main  shaft.  When  the  engine  is 
driving  a  centrifugal  pump  this  small  pump  is  not  supjilied,  but 
copper  pipes  with  cock  and  check  valve  are  fitted  to  pass  a  portion 
of  the  main  water  tlirough  the  engine  jacket. 

The  vaporiser  is  heated  for  starting  up  with  a  small  blow- lamp, 
but  when  the  engine  commences  to  work  this  lamp  is  extinguished, 
the  vaporiser  being  maintained  at  a  suitable  temperature  by  the  heat 
of  the  exhaust.  It  is  designed  in  such  a  manner  as  to  thoroughly 
evaporate  the  paraffin  without  overheating  tho  air  which  is  recjuired 
to  complete  the  charge.  The  makers  claim  that  perfect  combustion 
is  obtained  with  this  vaporiser,  which  remains  clean  and  free  from 
any  deposit  after  months  of  continuous  working.  The  governor 
controls  a  balanced  throttle  valve  placed  close  to  the  inlet  valve. 


Fig.  2.— Genkbal  Vitw  ok  Alien  I'iUSKKiN  Enuine  (Single  Cilixdbb) 

DIBEl T-COUl'LED  TO    DVNAM^. 

After  exhaustive  experiments  low-tension  ma,:^neto  ignition  has  been 
adopted,  and  is  driven  by  spiral  gear  from  the  cam  shaft.  One 
hand-lever  operates  the  retarded  ignition  and  exhaust  relief  cam  for 
facilitating  the  starting  up  of  the  engine.  Small  brass  plates  indi- 
cate the  "  starting  "  and  "  running  "  positions  of  all  levers,  making 
it  difficult  for  anyone  to  forget  what  to  do  when  about  to  start  up. 
Fig.  2  illustrates  the  engine  direct  connected  to  a  direct-current 
dynamo. 

These  engines  are  built  for  a  variety  of  duties,  but  are  suitable 
more  particularly  for  driving  dynamos  and  centrifugal  pumps,  or 
other  rotary  machinery  adaptable  for  direct  coupling  to  the  driving 
agent.  They  are  also  built  in  tho  multi  cylinder  patterns,  this  type 
having  very  even  turning  moment. 

We  are  indebted  to  Messrs.  W.  II.  Allen,  Son  &  Co.,  Queen's  Engi- 
neering Works,  Bedford,  for  the  particulars  embodied  in  the  above 
description. 


AN  ALKALI  ELECTRODE.* 

BY    P.    TH.    MULLER    AND    H.    ALLEMANDKT. 

The  present  work  was  commenced  to  find  out  how  jellow  mer- 
curic oxide  behaves  in  dilute  alkaline  solution,  and  to  investigate  if 
it  were  possible  to  use  this  boly  as  a  stable  depolariser  in  the  chain 
Hg, HgCl  +  KCl/KNO,  4  KOH  -I-  HgO  Hg. 

The  temperature  chosen  for  this  investigation  was  2.VC.  .\^  it 
was  necessary  to  maintain  this  temperature  for  a  considerable  period, 
in  spite  of  very  severe  external  weather  changes,  a  special  form  of 

*  Abstracted  from  the  .lonnuil  (/<  C'himl'  Physique. 


thermostat  had  to  be  designed.  Tho  essential  feature  of  this  latter 
consists  of  a  water  jacket  separated  from  the  thermostat  proper  by 
a  non-conducting  air  space.  In  this  manner  tho  temperature  could 
be  kept  perfectly  constant  for  a  period  extending  over  several  months. 
The  me  hod  of  investigation  consisted  of  a  series  of  potential 
readings  of  tho  above  chain  by  tho  Poggendorf  method  on  a  poten- 
tiometer provided  with  a  galvanometer  capable  of  detecting 
10  "  amperes.  In  the  initial  stages  all  measuring  instruments  were 
very  carefully  standardised,  and  very  special  care  was  taken  with 
the  standard  cells  in  use.  From  this  preliminary  investigation  tho 
authors  conclude  that  the  normal  calomel  electrode  of  Ostwald 
gives  a  remarkably  constant  value,  but  the  decinormal  electrode 
introduced  by  Itichards  varies  between  0-fil68  and  0-6175  volt, 
depending  on  the  method  of  making  up.  This  latter  variation  does 
not  introduce  any  irregularity  into  an  individual  electrode,  and, 
therefore,  these  electrodes  can  be  used  after  a  preliminary  stan- 
dardisation. Very  special  care  was  taken  with  all  the  reagents  used, 
so  as  to  exclude  all  possibility  of  contamination  with  the  impurities 
of  the  air.  The  yellow  mercuric  oxide  was  always  prepared  by 
precipitation  of  mercuric  chloride  and  potassium  hydroxide  in 
boiling  solution,  and  subsecjuently  washing  in  an  atmosphere 
deprived  of  carbon  dioxide.  In  this  manner  a  homogeneity  of 
reagents  was  ensured. 

The  normal  electrodes  employed  ditlered  only  slightly  from  those 
in  common  use,  but  special  precautions  were  taken  to  exclude  car- 
bonic acid  gas.  In  the  alkaline  electrode  pure  mercury  was  used 
covered  with  the  depolariser  of  yellow  mercuric  oxide.  To  this  was 
added  the  solution  of  alkali,  along  with  N  10  potassium  nitrate  to 
increase  the  conductivity  of  the  electrolyte.  Connections  were  made 
through  N/10  potassium  chloride  to  a  decinormal  calomel  elec- 
trode. Readings  wore  taken  with  different  strengths  of  alkali,  and 
the  results  agree  closely  with  theory.  The  potential  of  diffusion 
w.  s  calculated  from  tho  formula  of  Planck, 

E  =  l-98xlO-JTlog.c, 
L  ^'-L  -• 

.'■H.3-Kl  _       "Ol  '"'"'       XG^-Cj 

V2—XV1     T    C:  1  T  Ci-.'-Ci 

in  which  \3  =  ui)+  iiij+  ....  and  V  — i-f^-f-t'Vy  +  .  .  .  .  ,  all  the  letters 
having  the  usual  significance.  With  the  very  small  dilution  of 
OH'  ions  one  factor  may  bo  neglected  without  appreciable  error, 
and  the  modiBed  form  is  obtained. 

e  =  1-98  X  lO't  X  T  log  "'"'"''-. 
Vi  +  n-i 

The  mobilities  of  the  ions  were  obtained  from  Kohlrauch's  6gures 
determined  at  18°C.  and  transformed  to  25°C.  In  this  manner  cor- 
rected potential  readings  were  obtained,  of  which  the  following 
table  is  typical :  — 

E  NaOH).       E  Ba(0H)2).     E, calculated,'. 
0-5066      ...      0-5078      ...      0-5087 
0-5505      ...      0-5489       ...       0-5499 
..      0-5708      ...      0-5689      ...       05676 
concentration    of  the   alkali   and  E   the 
E.M.F.  corrected  for  the  diffusion  factors  in  the  various  alkalis  em- 
ployed.    The  calculated  E.M.F.  was  made  from  the  Nernst  formula 

E  =  NTlogP,C, 

but  this  agrees  with  the  actual  figures  only  at  extreme  dilution,  for 
it  is  impossible  to  calculate  the  diffusion  factor  except  by  the  modi- 
fied formula  of  Planck.  It  is  of  great  interest  to  note  that  the 
figures  of  potassium  hydroxide  are  persjstently  higher  than  any 
others,  the  mean  deviation  being  0-C015  volt  and  this  is  accounted 
for  by  the  inHuence  of  potassium  nitrate  on  the  ionisation  of  potas- 
sium hydroxide  in  the  normal  element.  From  this  it  is  possible  to 
calculate  the  affinity  constant  of  the.  given  base.  From  the  well- 
known    mass   reaction    (^v^MOr  )^/.   jjy  moJifjcation,     J,-^=^-  is 

(KOH)  ^  (KOH) 

constant  and  equal  to  A.     The  coefficient  of  ionisation  of  potassium 


c. 

0-01 

0-002 

0-001 

E(K0H1. 
...      0-5067 
...      0-5516 
...      0-6727 

re  C 

represents  tho 

hydroxide  is  7^ 
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or  where  C  is  the  concen- 
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1-f 
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This  introduced  into  tho  Nernst  formula  gives 


A 
1-1- 


E'  =  NTlog 


(-D. 


c 


orOC015  =  E-E'^NT 


log(l  +  l). 


from  which  the  affinity  constant  1  37  ia  obtained  by  simple  substi- 
tution. The  authors  give  this  method,  however,  with  some  reser- 
vation and  desire  to  state  that  their  experiments  are  still  in  progress. 
Further  results,  similar  to  the  above,  were  obtained  with  sodium 
hydroxide  in  sodium  nitrate  solution,  and  the  agreement  is  as  close 
as  can  be  expected.  The  substances  investigated  were  Hthium, 
sodium,  potassium,  thallium,  barium,  strontium  and  calcium 
hydroxides. 
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Irical  Kii^nni'cr.s  on  the  sulijoct  of  "  Elcctiic  Siiii|ily  I'los- 
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sliiiweil  coiicliisivuly  that,  in  ctilain  ta.st'.'*,  iiarlicnlarly  mi 
altenmUi-cnrrcnt  .systfinscleiKuiilino;  I'oi-  llic  givalcr  jiailuf 
llii'irload  on  li'^lilin,^;,  tin'  iiiflallir  lilaniont  laiii|)  will  caiisu 
a  .sL'iioii.s  I'alliii);  uir  ill  ii'veiiuf.  wliicii  tlicn-  will  In-  some 
ilillicnlty  in  icplacinj^  liy  t'onni.'itin;.;  ntnv  ciuisiimcrs  ;iL  a 
iillirifiit,  latf  to  maintain  llie  luail,  altlioii^li  in  diir  limo 
lliis  stale  of  all'aiis  will,  no  douijt,  loctily  itsflf. 

Ill  tliis  comu'etiiin  tlic  small  consinner  beeomcs  of 
sii|iirmr  iiii|MirtaiRf.     Tlir  advent  nf  the  melallii'  tilamcnt 
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lain])  has  always  been  ir^'anled  as  the  salvation  of  the 
central  station  engineer  in  regard  to  the  small  consumer, 
for  it  lias  loni;  lieen  reeogiiised  that  this  elass  of  consumer 
considers,  and  must  consiiler,  economy  in  preference  to 
convenience.  From  the  ecimomical  point  of  view,  gas 
liitherto  has  liad  very  distinct  advantages  in  small  houses. 
It  has,  tlierefiire,  always  been  considered,  without  looking 
carefully  intu  the  problem,  tiiat  a  Jdghiy  efficient  lamp 
would  provide  the  poor  man's  light.  Tiie  metallic  filament 
high-ediciency  lamp  lias  now  come,  ami  the  poor  man's 
light  is  with  us  ;  but,  unfortunately,  this  is  not  a  complete 
solution  of  the  problem,  for  the  (piestion  has  also  to  be 
viewed  from  the  standpoint  of  the  central  station  engineer. 
If  it  is  found  that  tlie  cost  of  a  service  is  out  of  proportion  to 
the  income  wliich  it  provides,  the  problem  is  only  partly 
Solved,  and  the  situation  is  increasingly  serious  if  we  find 
that  the  small  consumer  is  still  out  of  reach.  In  the  case  of 
gas,  a  service  is  a  simple  matter  and  is  comparatively  cheap 
to  instal.  In  the  case  of  electricity  it  is  otherwise.  In 
fact,  in  the  discussion  to  which  we  have  referred,  it  was 
stated  that  the  cost  of  services  is  apt  to  be  nearly  as  high 
per  kilowatt  as  the  cost  of  a  generating  station. 

If  this  is. really  found  to  be  the  case,  we  must  conclude 
that  our  methods  are  wrong  for  tin's  class  of  consumer. 
On  the  Continent  he  is  handled  with  success.  The  fact 
is,  British  engineers  liegan  at  the  "wrong  end  of  the 
stick."  We  have  made  everything  as  good,  as  solid  and 
as  .safe  as  possible,  the  result  being  that  everything  is  as 
expensive  as  possible,  and  there  is  great  difficulty  in  de- 
scending from  the  best  to  the  inferior.  On  the  Continent  the 
course  followed  has  frei^ueutly  been  the  reverse.  Services 
have  been  put  in  on  methods  wdiich  are  extremely  cheap, 
although,  perhaps,  not  quite  as  free  from  the  element  of 
possible  danger  a.s  is  desirable ;  only  when  required 
by  the  authorities  have  more  expensive  methods  been 
adopted.  The  result  has  been  that  electric  light  has 
been  provided  on  the  Continent  in  villages  which  would 
be  hopelessly  unremunerative  In  this  country.  "We  see  no 
reason  why  services  should  not  be  materially  cheapened  in 
this  country  on  similar  lines.  In  towns  we  can  scarcely 
expect  bai'e  wires  to  be  used,  but  there  seems  to  be  no 
serious  i-eason  why  blocks  of  houses  should  not  be  served 
by  one  cable  which  might  be  run  along  an  outside  wall  at 
some  convenient  height,  say  just  below  the  first-floor 
windows,  so  that  a  service  might  be  tapped  off  from  this 
cable  without  difficulty  to  any  house  requiring  it.  It 
might  even  be  worth  while  to  ouut  the  meter  altogether  in 
hou.ses  of  this  class. 

^lethods  of  this  kind  would  cheapen  the  supply  from 
the  station  engineer's  point  of  view,  but  it  would  not  solve 
the  problem  of  high  cost  of  wiring,  which  is  a  dilliculty 
that  must  be  overcome  for  the  small  consumer.  As  regards 
this  point,  the  methods  followed  on  the  Continent  certainly 
provide  a  solution,  ^^'e  do  not  doubt  that  under  certain 
circumstances  unprotected  wiring  would  be  willingly  ac- 
cepted,Init  thechief  difficulty  at  ]iresent  inthisrespect  is  that 
it  is  nobody's  business  in  particular  to  agitate  the  que.-jtion. 
The  station  engineer  has  fixed  ideas  as  to  the  class  of  wiring 
which  should  lie  put  in,  and  he  objects  to  what  may  be 
described  as  an  inferior  system.  The  contractor,  nodoutit, 
Would  be  pleased  to  cairy  out  work  of  this  kind,  but  he  is 
not  inclined  to  do  .so  if  on  completion  the  engineer  from 


the  station  may  say  that  such  work  cannot  be  accepted. 
Conseiiuently,  the  wiring  problem  is  left  where  it  was,  and 
we  cannot  expect  any  advance  to  be  made  in  this  dii(>ction 
unless  the  station  engineer  makes  some;  ell'ort  to  get  into 
touch  with  the  contractors,  and  to  let  them  know  what  will 
be  acceptable,  and  how  the  problem  is  to  be  tackled. 
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Mueller  Pouillet's  Lehrbuch   der  Physik   und   Meteorologie. 

lOth  edition.     Vol.  III.      Edited  by  L.  Ffauiidlei-.      (Bnin.swick  : 

F.  Vie«eg&  Soliii.)  J'p.  xiv.— 914.  M.  14. 
The  composite  editorship  of  this  volume  is  dictated  by  the 
necessity  of  keeping  in  touch  with  Ostwald's  school  on  tlio  one 
hand,  and  the  more  rigidly  mathematical  school  of  tlicrmo- 
dynamics  on  the  other.  Molecular  physics  has  been  expanded 
into  a  number  of  chapters  on  chemico-physical  .statics  and 
thermochemistry,  and  the  phase  rule  has  for  the  first  time 
been  embodied  in  this  work.  The  phase  rule  was  established 
by  Willard  (Jii)bs  in  1874.  It  comprises  the  whole  range  of 
conditions,  compositions  and  possibilities  of  existence  of  bodies 
in  so  far  as  they  are  independent  of  time ;  in  other  words,  it  deals 
with  all  cases  of  equilibrium  of  states  of  aggregation.  The  three 
phases  of  a  saline  solution  are  the  solid  salt,  the  solution,  and 
aqueous  vapour,  and  salt  and  water  are  its  "  components." 
Chemical  physics  cannot  be  presented  in  any  iqj-to-date 
manner  without  embodying  Gibbs'  great  generalisation.  Yet 
it  is  surprising  that  it  found  acceptance  for  many  years 
only  in  the  Netherlands,  chiefly  owing  to  the  exertions  of 
Bakhuis  Roozeboom  in  Amsterdam.  The  rule  iti  its  simplest 
formulation  states  that  the  number  of  "  freedoms  "  or  inde- 
pendently variable  conditions  is  obtained  by  adding  2  to  the 
number  of  components  (R)  and  subtracting  the  number  of 
phases  (P).  In  symbols  F  =  B-h2-P.  In  a  saline  solution 
F  =  l,  which  means  that  pressure  and  temperature  cmnot  be 
varied  independently.  The  matter  is  dealt  with  in  this  work 
in  an  admirably  lucid  manner.  Other  favourable  points  are 
the  account  of  low-temperature  researches  and  Lehm.inn's 
liquid  crystals  of  benzoic  cholesterylester,  to  which,  of  course, 
many  other  substances  have  been  recently  added.  The  short 
treatment  of  the  steam  engine  might  well  be  further  moder- 
nised. It  does  not  look  well  to  have  models  of  (iO  years  ago 
presented  as  the  sole  representatives  of  the  industry,  and  some 
reference  to  steam  turbines  would  surely  not  be  out  of  place 
in  even  a  purely  scientific  treatise.  The  metcorologic.d 
chapters  arc  correctly  described  as  an  outline,  and  can  htirdly 
claim  any  merits  of  originality.  The  volume,  as  a  whole,  is 
brought  out  with  that  scrupulous  regard  for  the  "  weaker 
brethren  "  which  has  made  this  work  so  deservedly  popular. 

E.  E.  F. 

The  Engineering  Index  for  1906-  (London  :  The  '•  fengineering 
Magazine.'')  I'p.  395.  10s. 
This  book  is  practically  a  continuation  of  the  other  volumes 
under  the  same  title  which  have  appeared  from  time  to  time. 
This  issue  biings  the  index  down  to  the  end  of  190G.  In  its 
preparation  practically  all  the  well-known  English,  American 
and  Continental  engineering  periodicals  are  considied  and  the 
result  is  a  very  fair  resume  of  what  has  actually  ajipeared  in 
the  technical  press.  The  book  is  not  entirely  free  from  mis- 
prints, but  otherwise  it  appears  to  fulfil  its  mission  very  well. 

Die   elektrochemische  und    elektrometallurgische    Indusirie 
Grossbritanniens.     Hy  .T.  n.  c.  Kkhshaw.     'I'ruiisintc.i  into 

Cloiinan  \>\  i)i'.  Ma.\  Hdtli.  Vol.  X.KVIII.  of  "  Miini>j;ra|il]iun 
iiber  anj;e\vandtc  Elekti-ochcmie."  (Halle  a.S.  :  Willieliu  Knap)).) 
I'p- i-\— 180.     iM.  9. 

This  book  contains  a  large  amount  of  information  and  some 
very  good  diagrams.  In  his  preface  the  author  states  that  he 
has  endeavoured  to  give  as  complete  a  review  as  i)Ossible  of 
the  development  of  the  electrochemical  and  electromctaliur- 
gical  industry  of  this  country  and  of  its  present  position. 

For  some  years  past  the  author  has  been  known  as  a  prolific 
writer  upon  electrochemical  and  elcctroraetallurgical  subjects  ; 
consequently  he  should  have  compiled  a  large  number  of  facts 
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which  should  be  useful  in  such  a  work  as  he  has  now 
attempted.  Such  indeed  is  the  case,  but  instead  of  writing  a 
new  work  he  has  taken  a  number  of  his  old  articles,  some  dating 
back  to  1896,  and  in  manj'  cases  these  have  been  pieced 
together  without  his  having  taken  the  trouble  to  rewrite 
them.  For  example,  the  introduction  to  Chapter  III.  was 
originall}'  written  in  1897,  and  thus,  on  p.  24,  we  find  the  fol- 
lowing expressions  of  opinion  : — 

"In  consequence  of  these  circumstances  it  is  not  at  present 
possible  (1897)  to  predict  the  financial  possibilities,  although 
the  works  have  been  in  operation  for  two  years." 

Certainlj'  on  p.  29  it  is  stated  that  the  "Electrochemical 
Company"  existed  until  the  year  1900,  when  it  went  into 
liquidation.  But  as  this  monograph  was  written  in  1907,  why 
quote  remarks  which  in  the  light  of  present  knowledge  are,  to 
say  the  least  of  it,  misleading  ? 

In  connection  with  the  production  of  aluminium  the  price 
of  the  metal  with  its  fluctuations  is  given  to  1902  ;  why  has 
this  not  been  brought  up  to  date  ?  As  the  author  is  strong 
upon  historical  detail,  it  is  strange  that  he  dismisses  the 
CowperColes  electro-zincing  process  with  the  words,  "  so  far  as 
is  known  the  process  has  not  been  introduced  into  any  manu- 
factor}'  in  Great  Britain."  As  a  matter  of  fact  it  was  taken  up 
by  at  least  four  firms.  Furthermore,  why  is  there  no  mention 
of  the  CowperColes  centrifugal  copper  process  ? 

It  is  naUirallj'  a  very  difficult  matter  to  obtain  authentic 
commercial  information,  particularly  from  manufacturers  in 
Great  Britain.  Consequeutl}',  merely  because  the  author  has 
omitted  certain  things,  his  book  is  not  to  be  condemned  purely 
on  that  account :  it  contains  much  very  useful  information, 
but  it  cannot  be  considered  an  absolutel}'  trustworthj^  guide 
to  the  present  state  of  electrochemistry  in  this  country. 


ELECTROLYTIC  CORROSION.* 

BY  PROF.  Vf.  W.  HALD.\NK  GEE. 

{Conchtdeil  from  page  ftS.) 

Siimmnrt/. — The  author  has  collected  evidence  relating  to  the  c;iuso 
of  corrosion,  and  has  made  a  uunilier  of  eNperiments  on  the  subject. 
He  deals  minutelv  with  the  variou.s  conditions  which  m.ay  produce 
corrosion,  ami  witli  suggestions  for  its  prevention. 

Elerlrohjsis  due  to  Sirmj  Currents. — Fortunately  the  delay  in  es- 
tablishing electrical  traction  in  this  country  under  wise  conditions 
enables  one  to  say  that  o'jr  gas  and  water  pipes,  as  well  as  our 
telephone,  telegraph,  electric  light  and  traction  cables  are  depre- 
ciated little,  if  at  all,  by  stray  currents.  In  the  United  States  and 
Germany,  however,  a  different  state  of  affairs  exists.  Reports  of 
electrolytic  injury  to  pipes  come  from  all  parts  of  the  United 
States.!  Between  the  ends  of  Brooklyn  Bridge  a  differen;e  of  20 
volts  has  been  recorded.  Gas  services  and  water-service  pipes  have 
been  extensively  corroded.  Cast-iron  mains,  on  the  other  hand, 
have  been  to  a  large  extent  immune,  owing  to  their  siliceous  coat- 
ing. It  is  mainly  at  the  joints  that  trouble  is  found.  Measure- 
ments made  by  L.  T.  Blake  I  upon  a  line  of  6  in.  cast-iron  water 
mains,  which  had  been  in  service  for  Vi  years,  in  the  case  of  a  length 
of  i'l'ii'.)  ft.  having  19  joints  gave  a  resistance  of  the  joints  as  H8'2  per 
cent,  of  the  total  resistance  of  the  pipe.  C.  K.  Phelps  S  records  that 
20  per  cent,  of  the  whole  faults  in  underground  cables  at  Baltimore 
during  seven  years  were  due  to  electrolytic  action.  With  reference 
to  Germany,  the  work  of  the  Deutscher  Verein  von  Gas  und  Wasser- 
fachniiinnern  has  given  us  exact  information. y  The  smallncss  of 
the  current  through  cast-iron  pipes  has  been  verified  by  Claude.  The 
current  through  the  pipe  is  not  only  small,  but  only  a  small  proportion 
of  it  causes  electrolytic  effect.  Merrick  shows  that  the  corrosion  of 
iron  onlj'  reached  .'i'6  per  cent,  of  the  theoretical  loss.  The  researches 
of  the  (icrman  investigators  have  thrown  light  on  the  reason  of  these 
small  losses.  The  details  will  be  found  in  two  important  Papers  by 
Haber,*'  first  in  conjunction  with  Goldschmidt  and  then  with  Liese. 
Great  importance  is  attached  to  whether  the  iron  is  active  or  passive, 
thecorrcsion  of  the  iron  being  generally  represented  by  (1  -  j)  1024 
grannueH  per  hour.  When  r  -  0,  then  the  iron  is  completely  active, 
but  when  r  .-.  1  we  have  total  passivity. 

*  Abstracl  tif  a  J'aper  nwl  licf-ire  the  Manclicslor  Local  Section  of 
the  luHlitulion  of  Klectrical  Knginccrf*. 

t  Thr  Ehrlrici'iii,  p.  812,  Soptcinlier  21,  1900. 

J  Tlu:  Klfctririnn.  p.  339,  December  29,  1899. 

§  The  Klirlruiau,  n.  524,  .Tuly  12,  1907. 

II  See  Tht  Klfrlrinnn,  August  25,  1905,  and  .July  20,  1907. 

^1  X>il.  f.  /■:/<,- 1 rnrhrm..  Nil.,  19,  1906  :   .MI.,  fl29,  1906. 


The  change  from  the  active  to  the  passive  state  (as  shown  by  the 
experiments  described  in  this  Paper)  depends  on  the  current  density 
and  the  nature  of  the  salts  in  the  soil,  the  most  important  being  the 
nitrates.  Iron  in  an  alkaline  carbonate  becomes  passive,  but  in  the 
presence  of  free  carbonic  acid  it  is  attacked ;  on  the  other  hand, 
the  chlorides  are  always  likely  to  produce  corrosion.  Generally  it  is 
found  that  the  earth  conducts  electrolytically  and  not  metallically, 
and  its  specific  conductivity  can  be  calculated  from  the  concentra- 
tion of  the  salt  solution  present  in  the  soil.  When  the  iron  is  active 
electrolysis  is  produced  with  just  sufficient  voltage  to  overcame  the 
hydrogen  at  the  kathode,  but  since  the  air  of  soils  actsas  adepolariser, 
this  voltage  will  be  small.  Finally  it  is  decided  that  a  P.D.  of  1  volt 
will  not,  as  a  rule,  be  harmful. 

A  serious  aspect  of  electrolysis  due  to  stray  currents  is  the  possi- 
bility of  causing  the  solution  of  lead  in  drinking  water.  A  ease  of 
"  Plumbism  due  to  Electrolysis"  is  said  to  have  taken  place  in  the 
district  of  the  South  Hants  Waterworks  Cj.,  and  is  discussed  by 
B.  Latham,*  a  difference  of  1"8  volts  between  an  earth  return  and  a 
lead  water  pipe  being  the  possible  cause  of  the  trouble.  This  con- 
clusion is  doubted  by  A.  H.  Dykes. f  Fortunately  such  cases  are 
very  rare,  and  a  little  consideration  will  show  that  the  conditions 
for  electrolysis  to  produce  corrosion  within  a  pipe  must  be  altogether 
exceptional.  Where  cases  of  plumbism  are  announced  as  due  to 
electrolysis,  the  plumbo-solvency  of  the  water  should  be  directly 
tested.  Certain  waters  from  moorland  sources  are  especially  open 
to  suspicion.  A.  C.  Houston  has  shown  that  such  waters  may  be 
acid  and  then  have  the  power  of  dissolving  lead.* 

Some  alarmist  statements  have  been  made  by  Tweedy  and 
Dudgeon  §  on  the  destruction  that  is  taking  place  in  the  overhead 
equipment  of  tramways.  Through  the  combined  effects  of  chemical 
corrosion,  local  action,  and  direct  electrolysis,  a  very  short  life  is 
predicted  for  overhead  work.  I  am  unable  to  verity  that  these 
troubles  are  so  bad  as  is  represented. 


I  am  informed  by  Mr.  A.  Watts  that  about  five  years  ago  he 
undertook  a  series  of  tests  for  the  National  Telephone  Co.  at  Liver- 
pool, Dundee,  Sheffield,  Leeds,  Bradford,  and  Hull,  but  found  no 
evidence  of  sufficient  P.D.s  due  to  stray  currents  likely  to  cause 
electrolytic  trouble.  The  engineers  of  the  Postal  Telegraphs  in 
London  are  experiencing  trouble  with  small  distribution  cables,  but 
they  find  that  it  can  be  guarded  against  by  the  use  of  petroleum 
jelly  hberally  supplied  when  drawing  in  lead-covered  cables. 

Electrical  KiKtoxtiiotic.  \n  electrical  current  exerts  a  certain  force 
on  water  wbetbcr  in  the  ionic  state  or  not.  This  action  is  made 
manifest  in  the  case  of  moisture  in  porous  materials  and  is  included 
under  the  phenomena  of  electrical  ondosiuoso.  It  lias  been  found 
that  tlie  mass  of  the  water  transferred  is  proportional  to  the  cou- 
lombs that  pass  and  is  independent  of  the  area  and  thickness  of  the 
porous  substance.  The  endosmoso  effect  is  acoiuinon  cause  of  faults 
in  buried  conductors,  which  are  usually  found  at  the  negative  main. 
On  the  negative  side  there  is  a  constant  strain  on  the  insulation 
tending  to  drive  water  through  the  insulation  to  the  copper.||  When 
the  water  gets  in,  electrolysis  of  the  alkaline  salts  that  are  in  solu- 
tion takes  place,  and  alkalies  or  alkaline  metals  arc  produced.  An 
interesting  example  is  detailed  by  H.  Bassett,  jun,*  The  endosmose 
trouble  will  bo  aggravated  at  high  voltages  and  mav  prove  an  ob- 
stacle in  high  pressure  direct-current  systems.  C.  H.  Wordinghani 
has  noted  that  certain  makes  of  rubber  are  porous  and  water  may 
enter  and  eventually  destroy  the  whole  of  the  rubber  on  the  negative 
conductors.     Not  finding  much  experimental  evidence  on  the  effect 

•    Thf  EIrrlriruin.  p   398.  1905. 
t   Tlu  £lrclriri,iii,  |..  623,  .lanuarv   12,  19:6. 
J  Report  of  the  Local  (iovernment  Boai-d,  1893  4.  Also  .see  Camel  ley 
and  Frew,  Thr  Ehrtririitn.  Hoptonihei   14,  1888. 

S  Joiirii.,  Institution  Eleotricid  Kngini'ers,  \'ol.  .\.\X\  II.,  161, 1906. 
jl  F.  Fernie,  Thr  l-:ifrin,;„,i,p.  125,  Mav  II,  1906. 

II  Thr  EIrr-tririn,,.  April  12,  1907. 
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of  the  conveyed  water  on  the  resistance  of  concrete,  soils,  and  other 
porous  materials,  a  number  of  observations  have  been  made. 

A  three-way  duct  used  was  kindly  provided  by  the  National  Tele- 
phono  Co.  Its  dimensions  are  shown  in  Fig.  1 .  It  was  placed  in  a  tray 
containing  mercury,  and  mercury  was  also  placed  in  the  ducts,  being 
retained  in  place  by  walls  of  plaster  of  Paris.  The  resistance  between 
C  and  D  was  measured  by  the  alternating-current  method  of  Koh!- 
rausch.  The  mean  resistance  was  found  to  be  3,550  ohms.  A  voltage 
of  1 10  was  now  applied  and  readings  of  the  current  by  a  milliammeter 
were  taken  at  intervals  of  time.  The  results  are  plotted  in  Fig.  2. 
The  polarity  was  some  time  afterwards  reversed  and  readings  given 
in  Fig.  3  resulted.  Next  the  resistance  was  measured  between  A 
and  B.  This  was  6,600  ohms.  On  applying  the  direct  voltage  the 
figures  in  Fig.  4  resulted.  In  the  above  cases,  the  duct  having 
been  exposed  to  the  air  of  the  laboratory  for  some  weeks,  the  con- 
crete was  fairly  dry.  The  duct  was  then  soaked  for  two  days  in 
water  and  the  resistance  measured  by  the  Kohlrausch  method  from 
time  to  time  for  about  four  weeks,  particulars  of  which  are  given  in 
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the  Paper.  It  shows  that  the  resistance  between  the  outside  and 
inside  a  duct  will,  when  in  a  wet  condition,  be  less  than  1  ohm  for 
100  yds. 

Concrete  was  then  cast  within  a  tinned  iron  cylinder  provided 
with  a  central  iron  cylinder  so  as  to  give  concentric  electrodes. 
Successive  measurements  by  tha  alternate-current  method  gave 
the  specific  resistance  as  3,840  ohms  per  centimetre  cube.  A  deter- 
mination made  in  the  same  way,  but  with  a  mixture  of  equal  parts 
of  concrete  and  fine  sand,  gave  5,970  ohms  per  centimetre  cube. 

In  order  to  test  the  influence  of  different  electrodes  on  the  change 
of  resistance  with  time,  a  block  was  cast  of  equal  parts  of  concrete 
and  fine  sand.  It  was  a  cube  of  3  in.  side.  Two  plates  of  carbon 
were  used  as  electrodes,  one  being  placed  at  the  bottom  and  one  at 
the  top.  As  good  a  contact  as  possible  was  obtained  by  the  pressure 
of  a  561b.  weight  placed  on  the  top.  On  applying  110  volts  the 
resistance  increased  in  the  same  manner  as  in  the  previous  cases. 
The  resistance  measured  by  the  alternating-current  method  gave  a 
very  high  value  (1,164,000  ohms).  Mercury  electrodes  were  then 
substituted.  The  block  was  placed  in  a  layer  of  mercury  and  an 
upper  electrode  also  of  mercury  was  used.     This  was  held  in  place 
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by  cementing  paper  round  the  upper  edges  of  the  block.  The  resis- 
tance now  was  about  30,000  ohms.  The  experiment  shows  that  the 
contact  of  the  carbon  with  the  cement  was  very  imperfect.  The 
specific  resistance  calculated  from  the  last  figure  was  228,000  ohms 
per  centimetre  cube.  A  block  of  the  same  size,  but  made  of  pure 
cement,  gave  specific  resistance  per  centimetre  cube  =  158,000.  Par- 
ticulars of  experiments  on  concrete  made  according  to  the  specifi- 
cation of  the  Standards  committee  are  also  given. 

In  further  experiments  standard  sand  from  Leighton  Buzzxrd  was 
placed  in  a  glass  trough  and  provided  with  soft-iron  electrodes  of 
lO'o  sq.  cm.  ;  when  the  sand  was  quite  wet  but  without  surface- 
water,  and  with  the  electrodes  ■'>  cm.  apart,  the  specific  resistance 
was  measured  by  the  alternating-current  method  aud  found  to  be 
15,7.50  ohms  per  centimetre  cubt.  A  current  from  a  110  volt  and 
220  volt  circuit  was  now  passed  through  the  sand  and  time  obser- 
vations taken  as  before.     Particulars  are  given  in  the  Paper. 

Koughly-powdered  coke  with  iron  electrodes  and  moistened  with 
Manchester  rain  water  was  also  tried.  The  resistance  gradually 
decreased  on  applying  a  voltage  of  10,  probably  due  to  the  heating 
of  the  carbon.  The  polarisation  was  1'95,  and  the  specific  resistance 
about  20'6  ohtus  per  inch  cube. 


Pure  aluminium-foil  electrodes  used  with  damp  sand  moistened 
with  a  dilute  solution  of  salt  gave  with  25  volts  a  gradually  increas- 
ing resistance.  The  anode  corroded  during  the  experiment.  The 
current  density  at  the  end  was  about  00056  ampere  per  square 
centimetre.     Experiments  were  also  made  with  plaster  of  Paris. 

It  does  not  seem  that  the  change  of  resistance  in  these  endosmoso 
experiments  that  takes  place  is  due  to  the  effects  of  polarisation,  or 
to  a  gradual  building  up  of  a  non  conducting  film  at  the  electrodes. 
It  was  the  same  with  mercury,  carbon,  and  non-passive  iron  and 
aluminium  electrodes.  The  values  of  the  E.M.F.  of  polarisation 
obtained  were  low.  There  was  plenty  of  evidence  of  the  gradual 
drying  of  the  positive  electrode  causing  a  change  of  the  resistance 
around  it.  The  experiments  with  the  plaster  of  Paris  rods  show  the 
influence  of  the  conveyed  water  on  the  resistance.  The  phenomena 
has  some  resemblance,  as  far  as  the  rate  of  change  of  the  resistance, 
to  the  observations  of  Trouton  and  Searle,*  which  relate  to  the 
change  of  resistance  of  surface  films  on  glass. 

The  rapidly  increasing  use  of  concrete  for  structural  purposes,  &c., 
makes  the  study  of  its  electrical  properties  of  some  importance.  Its 
specific  resistance,  according  to  the  measurements  that  have  been 
given  in  the  case  of  pure  cement,  vary  from  20  ohms  per  yard  cube 
when  wot  to  1,900  when  fairly  dry.  The  addition  of  sand  does  not 
make  much  difference  when  the  concrete  is  wet,  but  its  effect  when 
very  dry  is  to  greatly  increase  the  specific  resistance.  The  specific 
resistance  thus  depends  on  the  presence  of  water  to  a  very  important 
extent.  The  experiments  on  electrical  endosmose  show  that  water  may 
be  electrically  conveyed  and  accumulate  at  kathodes.  The  corrosion 
of  structural  steel  embedded  in  concrete  by  the  action  of  stray  cur- 
rents is  a  matter  of  concern  in  the  United  States.  Toch  has  shown 
that  steel  embedded  in  steel  can  be  eleetrolytically  corroded  at  the 
anode,  but  if  a  good  insulating  paint  be  apphed  to  the  steel  corrosion 
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can  be  prevented.  Some  drastic  experiments,  showing  the  effect  of 
relative  large  currents  on  iron  in  concrete,  have  been  described  by 
A.  A.  Knudson.f  In  the  absence  of  vagabond  currents  iron  in  pro- 
perly made  concrete  is  perfectly  preserved  wilhorft  loss  of  weight, 
and  even  if  used  in  a  rusty  state  it  will  recover  after  some  time  the 
tint  which  it  originally  possessed.  This  almost  incredible  fact  is 
thought  to  be  due  to  the  action  of  the  cement  in  forming  a  protective 
coating  of  silicate  of  iron. 

Electrical  engineers  will  be  interested  in  the  efforts  that  are  being 
made  to  apply  electrical  endosmose  for  the  drying  of  peat,  the  ex- 
traction of  sap  and  in  the  processes  of  tanning.  The  method  of  dry- 
ing peat  is  then  described. 

Altenhitinrj-ruirenl  Corrosion. — The  Jletropolitan  Water  Board, 
having  been  successful  in  forcing  the  North  Metropolitan  Electric 
Supply  Co.  to  include  in  their  1907  Bill  a  clause  by  which  the  com- 
pany is  liable  for  any  electrolytic  action  from  their  alternating 
system,  has  brought  under  debate  the  question  whether  or  not  alter- 
nating currents  can  produce  corrosion.  The  question  is  one  of  con- 
siderable scientific  interest,  and  is  settled  as  far  as  laboratory 
methods  are  concerned.  Even  with  a  frequency  as  high  as  600  per 
second  copper  can  be  rapidly  corroded  in  a  solution  of  potassium 
cyanide.  This  may  be  due  to  the  great  rjpidity  of  the  rtactiou  be- 
tween the  copper  liberated  during  half  a  period  and  the  cyanide 
leading  to  the  formation  of  complex  substances  w  hich  cannc  t  be  de- 
composed by  the  reversed  current.  The  freque  ncy  of  commercial 
alternating  currents  being  more  of  the  order  of  50,  the  conditions  for 
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corrosion  are  more  favourable,  but,  fortunately,  the  salts  in  the  earth 
have  not,  so  far,  been  found  to  give  rise  to  complexes.  On  the  other 
hand,  it  is  found  that  the  etliciencyof  corrosion  is  very  small,  and 
that  passivity  may  be  produced  and  prevent  corrosion  altogether. 

J.  L.  E.  Hayden'  has  made  a  long  series  of  experiments  with 
lead  and  iron  electrodes,  using  solutions  of  salts  contained  in  the 
soil,  and  with  the  soils  themselves,  and  he  finds  that  the  amount  of 
corrosion  rarely  exceeds  i  per  cent,  of  the  amount  that  would  be 
produced  by  the  equivalent  direct  current.  The  result  of  some  ex- 
periments made  under  the  author's  direction  are  then  given.  These 
showed  the  percentage  of  alternating-current  corrosion  to  direct- 
current  corrosion  to  be  0  06  in  the  case  of  lead  plates,  015  for  cpper 
and  O'S  for  iron,  the  plates  being  placed  in  sodium  sulphate  solu- 
tions and  2-0  amperes  at  80-«-  used.     In  a  second  series  of  experi- 
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ments  a  normal  solution  of  sodium  chloride  was  used,  and  the 
electrodes  were  of  soft  commercial  lead  and  transformer  iron.  Fre- 
quency was  60  and  current  I'o  amperes  for  plates  of  area  100  sq.  cm. 
In  the  case  of  lead,  the  percentage  of  alternating- current  to  du'ect- 
current  corrosion  was  0015  for  lead  and  0'33  for  iron. 

One  aspect  of  the  leakage  of  alternating  currents  is  whether 
they  are  capable  of  rectification  by  the  valve  action  of  certain  metals, 
such  as  iron,  lead  and  copper.  This  requires  investigation.  In  an 
appendix  to  the  Paper  is  given  Mr.  Butterworth's  calculation  of  the 
conductance  capacity  of  an  electrolyte  due  to  the  presence  of  gal- 
vanic couples  of  simple  geometric  form,  and  also  a  description  of 
some  experiments  showing  electrode  phenomena  at  high  cur  rent- 
densities. 
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A.  Two  iiielnllic  points  biiiieil  in  earth.     H    A  point  .inil  a  plate  IjurieJ  in  ujrlli. 
C.  Tkii  |)latr»  bmicil  In  earlli. 
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The  I'apcr  was  illustrated  by  experiments  and  lantern  slides,  and 
additional  dotnils  were  given.  In  the  case  of  passivity  of  iron,  it 
was  bIiowu  that  an  increase  of  current  density  fromO'0015  toOI)().'i"i 
niiipcro  per  sijuaro  centimetre  required,  in  one  lest  with  sodium 
nitrate  solution,  an  increase  of  tcriiilnal  voltage  from  T'lT  to  •'!  7H, 
and  the  potential  tested  against  a  cadiiiuiii  electrode  at  the  anode 
rose  from  ori21  to  27'J  volts.  Measurements  relating  to  thoelfec- 
live  voltage  of  copper  and  zinc  in  normal  sulphuric  acid  by  the  use 
of  a  capillary  cloctromuter  and  a  CuUhvell  clectrodo,  gave  u  vuliioof 
00041  voll  with  1  ohm  in  the  external  circuit. 

Ucfcrencu  was  made  to  the  iinpiirities  of  the  atmoaphero  of  Man- 
chester aa  causing  corrosion.  An  analysis  of  ji  sample  of  rain  water 
collected  in  the  middle  of  the  town  and  tested  by  Ur.  Knccht  gave 
0  H16  part  of  free  sulphuric  acid  and  5"25  purls  of  ammonium  sul- 
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phate  in  a  total  of  100,000  parts.     It  was  generally  known  that  am- 
monium salts  were  apt  to  corrode  ironwork. 

The  diagram  (Fig.  5)  shows  the  particulars  of  the  resistance  of 
a  block  of  concrete  under  the  influence  of  a  pressure  of  220  volts. 
The  curve  A  shows  the  change  at  the  anode,  and  curve  D  the  change 
at  the  cathode.  The  early  parts  of  the  curves  show  the  efiect  of  the 
change  of  resistance  with  temperature. 


DISCUSSION. 

ilr.  A.  Watts  (National  Telephone  Co.)  confined  his  remark.s  to  .stray 
currents.  When  electric  traction  was  introduced  into  this  country 
considerable  alarm  was  felt  concertiing  the  ill  ett'ects  which  were  said 
to  have  been  experienced  by  telephone  coui|)anies,  more  especially  in 
America.  In  Shijiiield,  where  much  investigation  work  was  carried 
out,  the  highest  voltage  between  cable  .sheath  and  rail  was  1  25.  He 
showed  to  the  meeting  an  earth  plate  which  had  lieen  used  in  Sheflield 
and  which  was  very  much  corroded.  A  survey  made  in  South  Staf- 
fordshire showed  that  between  a  certain  point  on  the  track  and  the 
power  station  there  was  a  P.l).  of  13'4  volts,  but,  fortunately,  the 
telephone  caUes  had  not  been  influenced  by  this  abnormal  difl'erence 
of  pressure.  He  did  not  consider  the  author's  tests  on  standard  con- 
crete to  be  of  much  service  in  practice,  as  commercial  concrete  varied 
very  much  in  composition  from  the  standard  specified. 

Mr.  .1.  O  CiNLiFFE  (Manchester  Corporation;Tramways)  said  be  had 
endeavoured  to  find  a  reason  for  the  fact  that,'although  comparatively 
large  currents  were  found  to  flow  in  the  earth,  oidy  small  currents  of 
about  1  ampere  were  found  in  the  pipes  alongside  the  track.  Fig.  6 
sho'ved  the  results  of  some  ex]ieriments  made,  and  he  wi.*lied  to  draw 
attention  to  the  general  shape  of  the  curves  whidi  apipeared  the  same 
under  all  conditions  within  the  range  of  the  experiments.  Also  at  small 
distances  the  resistance  was  high  as  compared  with  that  at  greater 
distances.     Fig.  7  showed  that  with  earth  plates  close  together  the 
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length  of  the  extended  stream  lines  was  disproi)ortionatclv  great,  so 
that  the  eflective  area  of  the  path  was  not  much  greater  than  the  area 
of  the  plat«s  themselves.  Fig.  8  showed  the  idates  far  aiwrt,  and  in 
conseiitieiice  the  effective  area  of  the  path  was  enormous  as 
compared  with  that  of  tlic  plates,  hence  the  shape  of  the  curves  in 
Firr.  6.  He  had  found  in  .some  cases  a  resistance  of  50  ohms 
at'jiipc  joints  with  only  iin.  spate  between  the  ])ipcs.  Mr.  CtinlitVe 
claimed  that  electrolytic  surve.^■s  were  of  no  service,  as  the  .smaller  the 
leakage  between  a  pipe  and  rail  the  greater  would  be  the  P.D.  :  and  it 
was  this  value  which  was  generally  taken  as  a  sure  sign  of  danger, 
wlien,  in  reality,  it  «as  a  sign  of  maximum  safety.     A  type  of  line  iii- 
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sidaltr  (Fig.  9)  was  .«liii-,\ii  wliiili  was  so  inin'h  afTcctod  liy  capillary 
attraction  and  elnlricil  iiidu-niose  that  watii  was  ihawn  liclwecii 
the  it  on  holt  and  tho  insiilntiiig  material  and  foroi'd  tlinuigh  from  llir 
positive  metal  of  the  bolt  to  the  negative  melnl  of  the  hanger,  eausinir 

iMpiil  losiDii  and  failure  iif  iii-iilation.     This  applieil  to  nearly  every 

tyiie  of  lino  insulator,  ami  lould  bo  romedieil  by  I  ho  inversion  of  iho 
bolt  or  bv  reversal  of  the  lino  polarity. 

I'rof.  A.  SrnwAiiT/.  remarked  I  hat  elpotrolytic  corrosion  whs  usunlly 
associated   with  tramWav   traekn;  but,  an   in   this  country  corrosion 
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WJI.S  almost  non-existont,  oii;;iiieors  wfrc  iiidiiitMl  to  dismiss  tlic  idea 
from  their  minds.  He  sliowcd  an  carlli  elil>  which  was  inj^eiiiously 
and  cllectivcly  dc.si};iied,  but.  re;rarded  from  the  point  of  view  of  the 
contaet  ilifVeronre  of  polcniial  of  the  nielals  emjiK)yed  —  viz..  load. 
tinne<l  eopper,  ^ah'anisod  iron  and  hrass  could  ont_\'  lie  considered  as 
a  concentrated  sin.  As  leirards  the  corrosion  of  ferro-eoncrete,  which 
wa.s  emphiyed  extensively  in  structures  of  all  kinds,  inclndini;  towers 
for  lontr-distaiice  transinis.sion  work,  ho  found  that  coke  liree/.o  con- 
crete was  not  protective,  l)ut  that  neat  cement  was  very  etfieient  in 
this  respect,  and  ho  suggested  tliat  all  ironwork  shouhl  be  washed 
over  with  neat  cement  before  heinj;  eml>ed<le<l  in  concrete.  Cast-iron 
pipes  ilipped  hot  in  Dr.  Aiitius  Smith's  i'oni|iosition  were  practically 
immune  from  corrosion.  He  thourrht  the  author  was  incorrect  in 
atlributint;  the  explosions  on  mains  to  the  tirinfrot  the  h^drojjen  (iro- 
dueed  by  electrolysis.  In  the  St.  Pancras  .system,  with  which 
he  wius  connected  some  years  ago,  a  number  of  explosions  occurred 
ou  the  Ivire  copper  mains  in  brick  and  concrete  culverts,  and 
in  every  case  the  explosion  was  found  to  be  due  to  the  piesence 
of  coal  <^as  in  the  culverts.  It  was  hardly  possible  to  exca- 
vate a  trench  or  hole  in  the  .streets  of  our  {,'reat  cities  without 
finding  coal  gas.  Prof.  Marchant  had  been  unable  to  stay  to  the 
discussion,  hut  had  left  .a  large  .sample  of  the  .salts  found  on  the 
negative  mains  in  the  Liverpool  breakdown  mentioned  in  the  Paper. 
Prof.  Schwartz  h.ad  seen  simihir  spucnnens  on  the  mains  at  Chelsea. 
The  metidlic  sodium  and  potassium,  he  had  found,  existed  in  the  form 
of  globules  iji  the  iutvrioi  of  the  ma.ss  of  .salt,  the  latter  cracked  or 
disintegrated  owing  to  the  heat  developed,  and  if  ,a  drop  of  water  from 
a  pipe  or  manhole  cover  fell  on  one  of  these  globules  the  hydrogen  wa.s 
ignited  and  raused  to  lire  the  explosive  mixture  of  coal  gas  and  air. 
With  regard  to  the  rusting  of  iron  and  steel,  he  understood  that  this 
took  place  in  the  presence  of  CO2,  and  he  wished  to  ask  the  author 
whether  there  w.is  a  possibility  of  the  gas  occluder)  in  the  metal 
assisting  the  rustnig  mider  a  protective  ccating.  Iron  and  steel  were 
cjipableof  occluding  10  or  12  tunes  their  volume  of  gas,  and  on  heating 
the  gas  given  otf  at  the  lower  temperatures  was  almost  entirely  COj. 
In  conjunction  with  Mr.  \V.  tirant  he  had  woiked  out  from  figures 
supplied  by  Mr.  Larkie  ((ilasgowl,  the  resistance,  in  .a  given  case,  of 
the  return  path  through  the  le.ad  sheath  of  a  cable  an.-l  through  the 
earth,  the  resistance  in  the  latter  case  being  measured  between  earth 
phites,  and  he  found  that  the  earth  resistance  was  considerably  smaller, 
so  th;it  elctrolysis  w.as  ])ossible  in  spite  of  the  bonding. 

l>r.  C.  C  (i.iURAKi>  thought  that  the  voltage  between  the  electrode 
and  the  solution  should  be  taken  as  a  criterion  in  preference  to  the 
current  density  as  stated  by  the  author. 

Mr.  \V.  Cr.vml'  had  observed  the  formation  of  a  very  hard  oxide  of 
iron  on  tram  rails,  due  to  the  combined  pressure  and  heating,  and  he 
wished  to  ask  the  author  whether  any  such  method  was  at  present 
employed  iji  the  production  of  durable  iron  o.\ides. 

Dr.  K.  RosENBiiia;  referred  to  the  aluminium  rectifier,  and  stated 
that  an  eminent  (Jerman  authority  concluded  that  the  peculiar  efl'ects 
were  'luc  to  a  film  of  oxygen  formed  on  the  electrode. 

Prof.  (iEK,  in  reply,  .said  as  regarded  the  remarks  on  commercial 
concrete,  the  first  experiments  were  made  with  commercial  materials, 
but  the  results  were  so  iuconsisteut  that  it  was  considered  advisable  to 
employ  standard  cement  and  standard  .sand.  The  subject  which  was 
under  investigation  related  to  the  resistance  of  porous  nuiterials, 
especially  in  coimection  with  electrical  endosmose.  A  jioint  of  prac- 
tical ililficulty  was  the  surface  drying,  which  might  be  very  rapid, 
causing  the  ap])arent  resistance  to  be  very  high,  whereas  the  interior 
might  be  very  wet  and  of  low  resistance.  It  had,  therefore,  been 
found  ncces.sary  to  follow  the  change  of  resistance  by  testing  P.D.s 
between  different  parts  of  the  omcrete.  He  would  like  to  consider 
further  Prof.  Schwartz's  remarks  on  the  cHcct  of  occluded  gases,  but 
in  the  case  of  carbon  dioxide  it  shouUl  be  remembered  that  the  addi- 
tion of  water  w.as  necessary  in  order  to  make  it  an  electrolyte. 
Many  phenomena  were  dependent  ujion  current  density.  The  strength 
of  the  current  w.-is  dependent  u{>on  the  voltage,  but  after  the  voltage 
of  decomposition  had  been  exceeded,  [lassive  phenomena  might  be 
produced  at  various  current  densities.  The  laws  of  reaction  velocity 
could  be  deduced  from  mass  action,  but  tlic  rate  of  solution  of  metals 
as  connected  with  elcctiical  constants  was  not  yet  cle.ir.  Recent  in- 
vestigations had  shown  that  chemical  changes  could  be  brought  about 
in  non-conducting  solutions.  As  one  speaker  had  said,  there  was  too 
much  optimism  in  this  country  with  regard  to  electrolytic  corrosion, 
and  he  ventured  to  think  that  the  rapidly  increasing  use  of  direct  and 
altern.iting  currents  for  lighting  and  traction  v.onlil  give  trouble  in 
the  immediate  future.  lix|jerimeiitshad  shown  that  it  was  (piite  [los- 
sible  to  rectify  alternating  currents  in  the  (arth.  Dr.  Rosenberg  had 
mentioned  the  o.xygen  theory  of  pas.sivity,  but  on  this  |)oint  he  would 
reserve  his  opinion,  as,  on  account  of  the  varied  opinions  of  investiga- 
tors, it  appeard  that  some  further  knowledge  about  electrons  would 
be  necessary  before  the  real  cause  of  passivity  would  be  clear. 


More  Electrical  Marvels. — According  to  a'  newspaper  dis- 
patcli  from  Phillipsbmg,  X.J.,  says  tlis  Elcctiical  World,  a 
man  named  John  Miller  had  the  sight  resLoied  to  one  eye, 
which  hud  been  blind  for  30  years,  by  a  shock  from  an  electric 
wire.  According  to  the  account,  when  Miller  recovoied  from 
the  shock  he  saw  a  woman  wearing  a  blue  dress  walking  in 
the  street.  "  By  gracious,  Schooley  .'  "  exclaimed  Miller  to  his 
employer,  "  I  see  her  with  my  bad  eye."' 


CORRESPONDENCE. 


TlIK  THKOKV  OF  ALTKUNA  TE  CnitRENT  TKANS- 
MISSIOX  IN  CAliLES. 

TO   THE    EDITOR   OF  THE    EbECTRlCIAN. 

Sii!  :  I  have  read  Ilcrr  Giiti's  and  Dr.  Drysdule's  lettei-.s  in 
your  last  isstie  with  a  great  deal  of  interest.  Hcrr  (!ati  refers 
to  the  large  decrease  in  iiistilation  resistance,  or,  perhaps,  to 
put  it  in  a  better  way,  the  increase  in  leakance  for  ordinary 
cables  when  measured  at  telephonic  frequencies. 

This  is  now  a  fairly  well  known  phenomenon.  Some  measure- 
ments made  by  Mr.  Shepherd  and  myself,  which  were  published 
lust  year,  ])ractically  conlitni  tho.=c  of  Hen-  (!ati  to  the  extent 
that  cable  with  a  direct-ctirient  insulation  of  sever.d  hnndreil 
megohms  has  an  actual  alternate  curii^nt  insulation  (at  telephonic 
fretiuenc}')  of  abotit  0'2  mogohtn.  I  d(i  not  think,  however, 
that  many  will  agree  with  the  coucliision  atiived  at  by  Herr 
(!;iti  and  Dr.  Drysdale  (last  ])afagraph  of  lalter's  letter). 

The  cable  nianufactuiers  and  useis  are,  in  my  opinion,  quite 
justified  in  attaining  airl  maintaining  high  insulation,  and  the 
reason  for  this  is  not  far  to  seek. 

The  attenuation  over  any  ordinarj'  telephone  cable,  whether 
the  insulation  is  taken  as,  say,  1,000  megohms  or  as  0'2 
megohm  is  the  same,  within  a  small  fraction  of  01  per 
cent.  It  is  true  that  with  a  loaded  cable  line  the  attenuation 
when  culciilat(jd  en  the  direct  current  insulation  will  l)c  too 
low,  but  this  is  well  known  and  allowed  forin  practice.  The 
probability  is  that  tlie  insulation  as  measured  by  alternating 
ctn-ient  vaiies  to  about  the  same  extent  as  the  instilation 
measured  by  direct  current,  and  I  would  |)oint  out  that  for 
ordinary  uidcadcd  cables  the  insulation  can  drop  to  a  point  of 
the  Older  of  O'l  megohm  before  the  attenuation  is  appreciably 
increased,  but  that  this  point  is  a  critical  one  below  which  the 
attenuation  rapidly  increases.  It  would  appear,  therefore, 
that  Herr  G;'iti's  contention  (which  is  accc[)tcd  by  Dr.  Drys- 
dale in  the  last  paragraph  of  his  letter)  arises  from  a  miscon- 
ception of  what  is  meant  by  high  instilation. 

Those  who  have  to  deal  with  paper-insulated  cables  know 
that  the  cost  of  attaining  high  insulation  is  not  by  any  mean^ 
the  expensive  item  in  cable  construction. 

Also  the  direct-current  insulation  test  is  only  made  as  a 
ready  means  of  cheeking  the  condition  of  the  dielectric. 

Of  course,  this  question  of  variation  of  insulation,  when 
measured  by  direct  current  and  by  alternating  currents  of  the 
nature  nf  those  with  which  the  cable  is  act\ially  used,  empha- 
sises the  importance  of  making  all  measurements  with  speech 
freciuency  ctuTcnts,  and  the  introduction  of  simple  and  reliable 
methods  of  producing  and  using  stich  currents  is  undoubtedly, 
therefore,  of  the  first  importance. 

It  would  be  interesting  to  hear  whether  Herr  Gati  has  to 
deal  much  with  paper  cables  in  Budapest  and  if  he  has  made 
measurements  of  the  insulation  with  alternating  currents, 
when  the  direct-current  values  are  down  to  a  few  megohms 
per  mile. 

Dr.  Drysdale  is  correct  in  assuming  that  I  meant  increase 
in  insulation  and  not  in  leakance  in  the  paragraph  of  my 
artic'e  lie  refers  to.  With  regard  to  the  distortionless  circuit 
used  by  me  in  obtaining  an  oscillogr.im.  Dr.  Drysdale  can 
rest  assured  that  it  was  absolutely  distortionless,  as  it  consisted 
of  a  pure  ohmic  resistance  with  quite  a  negligible  amount  of 
caj)acity  and  induetance.   -I  am,  &c., 

London,  April  27.  B.  S.  Cohen. 

THE    COMMUTATION    PROBLEM. 

TO  THE  EDITOR  OF  THE  ELECTRICIAN. 

Siu  :  In  yoiu-  issue  of  April  17th,  Mr.  Menges  finds  it  con- 
tradictory if  I  state  in  a  general  way  that  with  bridges  of 
;,\r  in.  to  ^[f  in.  thickness  the  sparking  is  not  affected,  and  that 
in  a  special  case  an  increase  to  „  y  in.  reduced  the  sparking 
limit  about  20  per  cent.  I  do  not  think  that  this  is  contra- 
dictory, as  I  meant  to  give  .,'..  in.  to  ifV '"■  ^is  an  actual  limit. 
(See  the  article  in  the  Elektrotechnischc  Zcitschnft.) 

Mr.  Menges  gives  the  cause  of  sparking  through  the  use 
of  f,  in.  wedges  as  "  weakening  of  the  main  flux."     A  simple 
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calculation  shows  that  the  wedges  do  not  "  deviate  "  more 
than  a  per  cent,  or  two  of  the  main  Hux — it\,  the  flux  in  the 
magnets — even  if  the  wedges  are  entirely  saturated.  They  do 
not  weaken  the  Hux  in  the  armature  at  all.  On  the  contiary, 
the  latter  is  increased  with  constant  exciting  current,  due  to 
improved  magnetic  conditions  in  the  air  gap.  (See  the  original 
article.)     I  suppose  Mr.  Menges  has  overlooked  this. 

I  shall  be  glad  to  carry  out  tests  on  an  experimental  appi- 
ratus.  It  will  not  be  easy,  however,  to  design  a  really 
satisfactory  apparatus. — I  am,  &c., 

Darmstadt.  April  25.  R.  Goldsohmidt. 
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RECENT  PROGRESS  IN  METALLIC  FILAMENT 
LAMPS. 


The  developments  at  present  being  made  in  metallic  filament 
lamps  are  so  continuous  that  a  short  account  of  the  lamps  at  present 
on  the  market  will,  no  doubt,  be  useful  to  our  readers.  It  is,  of 
course,  unnecessary  in  ajournal  such  as  The  Electrician  to  draw  at- 
tention to  the  econom'es  effected  by  their  use,  and  we  shall  content 
ourselves  with  giving  some  figures  of  efficiency  and  candle-power 
obtained  with  lamps  turned  out  by  various  makers. 

The  Gknekal  Electric  Co.  are  well  to  the  fore  in  these  matters. 
Their  lamp  is  the  well-known  "  Osram,"  which  is  manufactured 
under  the  patents  of  the  Deutsche  Gasglublicht  Aktien-Gesellschaft 
and  of  the  International  Wolfram  Co.  The  selling  rights  of  these 
firms  in  Great  Britain  and  the  Colonies  have  been  exclusively 
secured  by  the  General  Electric  Co.,  while  it  is  hoped  that  a  new 
factory,  which  is  being  established  at  Ham- 
mersmith, and  is  capable  of  turning  out  the 
"  Osram  "  lamps  at  the  rate  of  10,000  a  day, 
will  be  in  operation  before  the  end  of  the  year. 
The  general  characteristics  of  this  lamp  arc 
so  well  known  to  the  electrical  engineer  that 
any  detailed  repetition  of  its  advantages  is 
quite  unnecessary.  We  must,  however,  draw 
attention  to  an  "Osram"  lamp  which  has 
lately  been  put  on  the  market.  It  is  suit- 
able for  burning  singly  on  voltages  from 
20a  to  200  volts,  and  as  such  is  a  distinct 
step  forward.  Two  types  of  this  lamp  are 
supplied  consuming  V>r>  and  125  watts  respec- 
tively, and  are  capable  of  burning  in  any 
position,  though,  as  in  the  ease  of  other 
similar  products,  "  slanting  "  lamps  liavo  to 
bo  specially  ordered.  It  must  be  rccogniRed, 
however,  that  such  a  lamp,  thougli  very 
welcome  for  many  reaHons,  is  by  no  means 
cheap.  Tlie  increase  iu  the  number  of  lila- 
ments  is  responsible  for  Ibis,  and  tlio  com- 
pany have,  therefore,  dccidc^d  not  to  introduce 
liigh-voltago  lamps  for  lower  candle  powers 
than  .10  and  recommond  the  running  of  liunps  in  series  where 
smaller  units  than  ."iO  c.p.  are  rcijuirod.  An  illustration  of  a  lamp 
suitable  for  burning  singly  on  210  volts  and  consuming  (>0  watts 
is  given  in  Fig.  I. 

Next  on  tlie  hsl  couies  Sikmens  Uuos.  1)vn,imo  Works  (Ltd.). 
Their  product  is  the  well  known  "Tantalum  '  Lamp,  which  holds 
the  proud  position  of  pioneer  in  this  brancli  of  the  industry.  Its 
advantages  are  patent  to  all,  for  while  not  sn  economical  as  some  of 
its  collcogucs,  il  is  considerably  cheaper  and  bardy.  We  need  Hcaroclv 
remark  that  the  position  of  the  high  voltage  lamp  is  of  supremo 
imporlonce  to  the  electrical  engineer,  ond  we  are  glad  to  state  that 
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though  not  yet  on  the  market,  a  200- volt  Tantalum  lamp  is  actually 
in  being,  and  full  details  of  its  manufacture  and  efficiency  will  be 
available  in  the  course  of  a  few  months.  It  will  be  of  general  in- 
terest to  our  readers  to  know  that  the  initial  difficulties  met  with 
when  this  lamp  was  used  on  alternate- current  circuits  have  been 
overcome.  We  are  informed  that  their  employment  under  such 
conditions  is  steadily  increasing,  and  that  manv  supply  engi- 
neers have  expressed  their  satisfaction  with  the  way  in  which 
these  lamps  are  now  working,  both  as  regards  length  of  life  and 
efficiency. 

The  Electrical  Co.  are  making  a  lamp  known  as  the  "  Aegma," 

which  can  be  obtained  for  any  voltage  between  1  and  140  volts,  but 

is  divided  into  a  number  of  separate 

classes.     The  upper  limit  of  the  first 

class  is  14  volts  ;  in  this  class  lamps 

for  use  with  batteries  are  made,  the 

consumption    being    about    1    to    li 

watts      per     Hefner     candle-power, 

while   the  current   taken   in  all  but 

the  smallest  size  is  O'H  ampere.    The 

next  lamp  is  suitable  for  a  voltage  of 

20,  and  is  made  in  two  candle  powers 

— viz.,  5  and  10.     The  50  vo't  lamp 

is  made  in  two  sizes  also,  of  12  and 

25  c.p.  respectively,  while  the  lamp 

which  may  be  used  on  voltages  from 

100  to  140  can  have  caudle-powers  of 

25  b5  and  50/70   respectively.     The 

lamps  are  made  in  ]  and  i  ampere 

sizes,   their  efficiency   being  1   watt 

per    Hefner     caudle-power.       Their 

average   life   is   from   800   to    1,000 

hours,    during     which     time     it    is 

claimed     that      no     diminution      in 

candle-power     takes      place.       The 

".\egma  "  lamp  gives  a  pure  white 

light,  and  is  equally  suitable  for  both 

alternate  and  direct   currents.     The 

standard  type  has  to  be  burnt  in  a 

vertical    position    with   the   cap  up-     tiucal  Co.' 

ward,  but  if  desired  a  lamp  marked 

"slanting"  can  be  obtained,  which  is  suitable  for  all  positions. 

We  give  an  illustratiou  in  Fig.  2  of  one  of  the  lOD  volt  5(i  c.p.  lamps 

turned  out  by  this  firm. 

In  another  part  of  this  issue  we  publish  some  remarks  by  Mr.  C.  H. 

Steam  in  the  discussion  on  Messrs.  Handcock  and  Dykes'  recent 

Institution  Paper,  in  which  he  outlines  the  policy  adopted  by  the 

Steaun  Electric  Lami'  Co.  in  the 
treatment  of  metallic  filaments. 
The  argument  advanced  is  that, 
on  account  of  their  low  specific  re- 
sistance, metallic  filaments  must 
be  biirned  in  series,  and,  provided 
that  some  satisfactory  and  simple 
automatic  device  can  be  employed 
for  keeping  the  circuit, unbroken 
in  the  case  of  failure  of  one  or 
more  filaments,  there  need  be  no 
objection  to  placing  these  sepa- 
rately enclosed  lllamcnts  in  dilTe- 
rent  illuoiinaling  positions.  By 
the  employment  of  separate  fila- 
ments the  difficulty  of  low  candle- 
power  is  overcome  to  some  extent, 
as  each  series  unit  has  an  illumi- 
nation of  <)  c.p.  or  upwards.  With 
this  unit  as  a  starting  point,  it 
is  possible  to  obtain  any  desired 
candle-power  a(  any  point  by  the 
mulliplication  of  the  number  of 
units.  Special  fittings  are  sup- 
plied, by  which  1  to  10  of  the 
series  units  can  bo  employed  in 
a  single  lamp  holder.  The  fit- 
tings are  of  porcelain  and  are 
provided  witli  coiUacts.  into  which 
tlie  special  lamps  are  plugged, 
these  contacts  having  a  short- 
circuiting  BocUet,  into  which  n 
plug  can  be  introduced  for  cutting 
out  any  recpiired  imit.  In  the  lamp 
in  which  the  Bubstitutional  resis- 
tance is  employed  this  short-cir- 
cuiting socket  is  not  really  reqiiired,  as  its  purpose  is  mainly  to 

enable  a  brohen  filiimcnt  to  be  foimd.  'I'ho  device  adopted  for  cut- 
ting-in  the  substitutional  resistance  was  suggested,  as  Mr.  .Steam 

points  out,  by  Messrs.  Handcock  and  Dykes.     It  consists  of  two 
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Biiiiill  platos  of  tin  foil  separated  by  a  layer  of  insulation  which 
will  withstand  a  I'.D.  of  '20  to  2")  volts.  Should  the  light- 
ing filament  break,  this  T.l).  is  immediately  increased,  and  by 
puncturiufj  the  insulation  a  path  for  tho  current  is  provided 
through  the  substitutional  resistance.  This  automatic  device  is 
sufficiently  small  to  be  enclosed  within  tho  brass  cap  of  the  series 
unit.  In  the  case  of  failure  of  the  filament  included  in  a  bunch 
of  lamps  there  is  no  difficulty  in  immediately  finding  the  faulty 
unit  by  this  simple  arrangement.  The  same  device  can  also  be  used 
external  to  the  lighting  unit,  in  which  case  it  takes  the  shape  of  a 
small  metal  ball  which  is  inserted  in  convenient  clip  contacts  pro- 
vided for  the  purpose.  When  a  filament  breaks  the  circuit  is  main- 
tained between  the  two  plates  inside  this  ball  in  the  manner  already 
explained,  and  when  a  new  series  unit  is  put  in  the  automatic 
device  must  also  be  replaced.  The  combination  of  the  lighting 
filament  and  its  resistance  in  one  globe  is  a  satisfactory  one,  and 
enables  series  wiring  to  be  carried  out  for  the  lighting  of  lamps 
from  any  different  parts  of  a  room  or  in  ditfcrent  rooms.  We  show 
a  combination  of  series  units  wi'h  the  globe  removed  in  Fig.  o. 
These  lamps  are  being  marketed  under  the  trade  name  of  "Leuoo- 
nium."  The  arrangement  suggested  is  certainly  ingenious,  and 
has  many  features  to  recommend  it.  Not  the  least  important  of 
these  is  economy,  which  the  makers  claim  obtains  in  the  matter  of 
renewals.  The  series  units  cost  Is.,  or  Is.  4d.  with  the  safety  fuse 
complete,  and  where  a  number  is  used  to  form  a  cluster  the  failure 
of  one  means  that  the  original  candle-power  (50  or  100)  can  be 
maintained  at  a  cost  of  Is.  or  Is.  4d.  respectively,  instead  of  any- 
thing above  '2s.  6d.  In  the  case  of  independent  series  lighting  the 
economy  is  more  marked,  and  it  must  also  be  considered  in  con- 
junction with  the  advantage  of  low-candle  power  which  the  series 
imits  offer.  We  shall  be  interested  to  watch  the  reception  which 
is  given  to  this  ingenious  suggestion  by  users  of  electric  lamps  and 
the  trade  generally. 

Si.MPLEx  CoNDriTs(LTD.)  is  another  firm  which  has  lately  placed 
on  the  market  a  metalhc  filament  lamp  for  both  high  and  low  volt- 
ages. This  is  suitable  for  use  on  both  alternate  and  direct-current 
circuits,  though  in  this  case  no  special  care  need  be  taken  in  ordinary 
lamps  required  for  mounting  in  positions  other  than  the  vertical, 
as  all  "Simplex"  lamps  are  capable  of  being  used  at  any  angle, 
no  extra  charge  being  made  for  sloping  position  lamps— a  point 
worth  remembering.  These  lamps,  it  is  claimed,  have  an  average 
useful  life  of  1,000  hours.  Their  efficiency  is  1  watt  per  Hefner 
candle-power,  which  is  equivalent  to  about  Ij  watts  per  candle- 
power  in  British  units.  The  lamp  belongs  to  the  tungsten  group, 
and  is  supplied  suitable  for  all  votages,  from  50  to  250.  The  following 
table  gives  other  details  : — 


Candle-power. 

25     

32     


Limits  of  voltage. 

50 
70—130 


Candle-power. 

50     

50     


Limits  of  voltage. 

70—130 

200-250 


The  above  lamps  have  the  usual  size  bulbs  for  metallic  filament 
lamps,  but  they  can  all  be  supplied  with  a  bulb  of  the  size  of  an 
ordinary  32  c.p.  carbon  lamp  at  an  extra  charge  of  a  few  pence  each. 
With  regard  to  the  life  of  these  lamps,  Simplex  Conduits  (Ltd  )  have 
received  a  letter  from  a  well-known  City  electrical  engineer  stating 
that  in  his  case  the  220  volt  lamps,  after  running  for  1,370  hours, 
showed  no  blackening.  This,  we  are  informed,  is  nothing  phenomenal. 
There  is  one  point  which  will  appeal  to  contractors  and  others 
dealing  largely  in  metallic  lamps,  and  that  is  as  regards  breakages. 
Simplex  Conduits  (Ltd.)  take  all  risks  of  breakages,  whether  lamps 
are  sent  in  small  or  large  quantities,  and  they  can  send  small  parcels 
to  any  part  of  the  country,  without  fear  of  damage  to  the  lamps, 
by  means  of  specially  designed  cases. 

The  "Orieco"  metallic  filament  lamp,  illustrated  in  Fig.  -t, 
has  been  put  on  the  market  by  the  Inteunational  Electric  Co., 
and  is  the  outcome  of  prolonged  experiment.  Its  filament  is  diffe- 
rent from  that  of  other  metallic  filament  lamps,  and  it  is,  said  that 
none  of  the  component  parts  used  by  other  manufacturers  enter 
into  its  production.  The  special  process  employed  in  its  manufac- 
ture, it  is  claimed,  maics  the  filament  of  greater  strength,  thus  ren- 
dering the  lamp  less  liable  to  breakage  in  transit.  The  '•  Orieco" 
lamp  is  made  to  burn  either  in  parallel  or  in  series  on  circuits  up  to 
12.3  volts,  in  which  case  two  types — one  for  32  c.p  ,  and  the  other 
for  50  c.p.,  can  be  obtained.  The  high  voltage  lamp,  from  200  to 
250  volts,  is  only  made  in  one  size,  50  c.p.  All  lamps  of  this  type, 
whether  for  low  or  high  voltage,  can  be  used  in  any  position,  and 
are  suitable  for  both  direct  or  ulternate  currents.  It  does  not  consume 
more  than  1|  watts  per  English  candle-power,  and  its  efficiency  re- 
mains the  same  for  about  1,000  hours,  the  average  life  of  the  lamp. 
After  that  time,  a  diminution  in  the  candle-power  of  from  2  to  10 
per  cent,  takes  place.  The  International  Electric  Co.  are,  however, 
also  making  metallic  filament  lamps  for  very  low  voltages,  especially 
suitable  for  use  with  auto-transformers,  or  economy  coils,  and  for 
employment  on  a  standard  voltage  of  25  volts.  These  lamps  can 
be  obtained  in  candle-powers  of  8, 16  or  '20.  In  the  manufacture  of 
these  lamps  a  filament  of  platinum-rhodium  is  employed,  a  layer  of 
oxides  of  rare  earth  deposited  thereon,  which  becomes  incandescent 


Fig.  4. — A  Low-Voltage 
"  Orieco"  Lamp. 


through  the  heat  developed  in  the  filament  when  a  current  is  passed. 
The  filament  being  metallic  throughout  in  its  construction  it  attains 
a  high  degree  of  strength,  and  it  will,  therefore,  withstand  even 

rough  handling,  which  is  of  special 
importance  when  the  lamps  are  used 
for  lighting  motor  cars,  taxi-cabs, 
or  railway  trains,  which  generally 
are  subject  to  jolting  and  jerking. 

Another  firm  who  are  makinS 
progress  .ilong  these  lines  are  tho 
E.M.F.  Mfg.  Co.  Besides  manu- 
facturing what  may  be  called  the 
ordinary  type,  giving  32  c.p.  and 
suitable  for  burning  on  voltages 
from  70  to  130,  they  are  now  plac- 
ing on  the  market  a  250  volt  50  c.p. 
lamp.  The  consumption  of  both 
types  is  slightly  over  1  watt  per 
candle  power.  Unfortunately  at  tho 
present  time  all  metallic  filament 
lamps  are  rather  fragile,  and,  in 
spite  of  careful  packing,  breakages 
in  transit  will  occur.  As  it  is  not 
equitable  that  any  loss  should  fall 
on  the  consumer,  the  firms  con- 
cerned are  making  special  arrange  ■ 
ments  for  .avoiding  this  difficulty.  At  the  present  time  the  breakages 
in  a  large  consignment  are  replaced  by  good  lamps,  or  the  amount 
is  credited  to  the  consumer.  It  must,  however,  be  recognised  by 
the  consumer  that  these  lamps  cannot  be  handled  with  such  ease 
as  those  of  the  ordinary  type,  and  special  care  has  to  be  taken  in 
laying  them  down  on  a  table  or  similar  fiat  surface. 

In  our  issue  of  April  17th  we  gave  a  short  note  on  the  "All- 
British  "  lamp  made  by  the  Bryant  Trading  Syxd.  We  are 
now  in  a  position  to  indicate  more  fully  some  of  the  mo3t  interest- 
ing features  of  the  product.     The  lamps  are  made  for  all  pressures 
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Fig.  5. — Illumin.ation  Cubve  of  "  Metai.ite  "  Lamp. 

up  to  210  volts.  Fig.  5  shows  an  illumination  curve  and  Fig.  6  a 
life- curve  giving  the  alteration  in  candle-power  and  consumption  of 
one  of  these  lamps.  It  is  claimed  that  the  lamp  has  an  efficiency 
of  O'U  watt  per  candle,  can  be  burnt  equally  well  on  both  continuous 
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and  alternating  current  circuits  and  it  will  burn  at  any  angle, 
though  a  position  other  than  the  vertical  is  not  recommended,  while 
the  blackening  is  very  small.  The  curve  in  Fig.  7  is  interesting;  it 
shows  that  if  reduced  candle-power  is  required  it  is  still  very  eco- 
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nouiical  to  "  under-run"  ihe  lamps.  Thus  if  the  lamp  be  under  run  4 
per  cent,  in  volts  Ihe  candle-power  will  be  reduced  20  per  cent,  and 
ihe  t  fliciency  will  still  be  1  watt  per  candle.  It  is,  therefore,  possible 
for  a  115  volt  20  c.p.  "Metalite  "  lemp,  buining  at  09  watt  per 
candle-power  to  be  tuitable  for  100  volts  when  it  will  give  about 
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Fig.  7. — CunvEs  showing  the  Economy  effected  by  Under-running 
A  "  Metalite"  Li5ir  if  Keduced  Caxple-Power  is  Hequibed. 

10  c.p.  and  take  1'5  watts  per  candle-power.  This  lamp  is  not 
made  purely  of  tungsten,  but  is  a  combination  of  metal?,  the  com- 
position of  which  is  naturally  not  made  public. 

In  conclusion,  it  must  not  be  thought  that  the  above  paragraphs 
are  intended  to  form  a  complete  survey  of  the  subject  of  metallic 
filament  lamps.  Many  other  firms  besides  those  mentioned  above 
are  also  making  experiments,  but  for  commercial  reasons  do  not 
wish  at  present  to  give  any  details.  Within  the  next  few  months 
further  developments  may  be  expected  and  we  shall  be  able  to  indi- 
cate more  fully  the  advances  that  have  been  made. 


Wi 


SriNGHOUbE  ELECTROLYTIC  LIGHTNING 
ARRESTERS. 


During  the  discussions  which  took  place  at  meetings  of  the  Insti- 
tution of  Electrical  Engineers  in  connection  with  Mr  J.  S.  Peck's 
recent  Paper  on  "  Protective  Devices  for  High-tension  Transmission 
Circuits,"  considerable  interest  was  taken  in  arresters  of  the  elec- 
trolytic type.     For  this  tjpe  the  Westinghouse  Electric  iS:  Mfg.  Co. 


Kiii.   1. — VVe8T1N(jhou8E     I•;I.l•:(^^^()l.vTI(•     Lichitninu     Arhestkii 
WITH  Inijooii  JIountinh. 

are  largely  rcsponeible.  The  electrolytic  lightning  arrester  illustrated 
in  I'igs.  1  and  2  conBists  of  a  number  of  aluminium  plates  pressed 
into  tray  form,  so  that,  when  set  one  within  the  other  and  separated  by 
small  infeulaling  wnshere,  Ihey  may  be  built  into  a  column  capable 
of  withstanding  high  voltagcH  and  still  retain  tli"  safiity  valve 
cliarncteristics  of  ii  eiingle  plate.  These  columns  arc  made  in  two 
sizes,  one  for  voltoges  between  4,000  and  7,riOO,  the  other  for 
voltages  between  7,.')00  and  iri.OOO.  The  columns  are  enclosed  in 
substantial  stoneware  jars,  which  may  bo  mounted  one  upon  the 
other  to  form  arreiters  for  any  desired  voltage.     A  gap  on  the  lino 


side  of  the  electrolytic  elements,  which  will  withstand  the  normal 
voltage  of  the  sytem,  breaks  down  with  over-voltage,  and  permits 
the  surge  to  discharge  through  the  electrolytic  units.  For  pressures 
up  to  13,500  volts  actual  stress,  the  gap  is  formed  between  non- 
arcing  metal  cylinders,  as  the  line  current  is  very  small — approxi- 
mately 1  ampere — and  easily  suppressed  by  the  non-arcing  power 
of  the  cylinders.  For  higher  voltages  a  horn-type  of  gap  is  used, 
designed  to  suppress  the  line  current  which  tends  to  follow  the 
lightning  discharge  through  the  arrester.  It  is  not  advisable  to  use 
a  horn  gap  for  less  than  13,500  volts,  as  the  gap  becomes  so  small 
that  the  arc  fails  to  rise  and  give  the  horn  effect.  The  gap  is 
always  so  combined  with  a  disconnecting  switch  that  the  gap  element 


Flc.    2.  — ICLECTHOLVTIr    LUaiTNlNG    AliUKbTKB   WITU    (  UVBH    BEMOVKD. 

forms  the  blade  of  the  switch,  which  when  open  disconnects  the 
arrester  from  the  line. 

The  electrolyte  is  dissolved  in  pure  water  and  poured  into  the  top 
of  the  arrester  unit.  It  thus  fills  the  lirst  tray  and  runs  over  into 
the  second,  and  so  on  through  the  column,  the  surplus  escaping 
through  a  hole  in  the  bottom  of  the  containing  jar,  through  the  next 
jar,  if  there  be  more  than  one,  to  the  pan  at  the  bottom.  The  elec- 
trolyte fills  only  the  trays  and  not  the  jar,  so  there  is  no  oppor- 
tunity for  the  current  to  pass  except  from  tray  to  tray.  Each  unit, 
when  placed  in  the  pan  or  on  another  unit,  automatically  makes 
contact.  The  electrolytic  solution  ca\iscs  a  very  thin  film  to  form 
on  the  aluminium  plates,  the  tilm  having  an  apparent  resistance  of 
very  high  value  when  moderate  voltages  are  impressed  upon  it. 
When  the  voltage  reaches  a  certain  value,  the  film  breaks  down  in 
myriads  of  minute  punctures,  making  almost  a  short  circuit.  .\s 
soon.  hovvcv<'r,  as  the  voltage  is  reduced  again,  the  punctures  seal 
up  at  once,  and  tlio  origin.al  high  resistance  reasserts  itself.  These 
arresters  are  arranged  for  installation  cither  indoors  or  out,  to  suit 
the  convenience  of  the  user. 


IMPROVED  MOTOR  DRIVEN  CAR  WHEEL  BORING 

MILL. 


The  accompanying  illustration  shows  a  late  type  of  motor-driven 
car  wheel  boring  mill  with  improved  automatic  chuck,  friction  feed 
discs  and  crane  attachment,  which  has  recently  been  supplied  by 
the  Westinghouse  I'JIectric  &  Mfg.  Co.  It  is  a  SI  in.  machine  and 
its  heavy  construction  and  powerful  gearing  render  it  capable  of 
taking  the  heaviest  cuts  rei]uircd  for  this  class  of  work  Tlio  auto- 
matic chuck  is  self-closing,  self-oponiiii^  and  self-centreing.  It  has 
three  adjustable  abutments,  each  provided  with  an  0(|ualising  steel 
jiiw  with  two  bearing  points.  The  work  is  thus  held  and  centred  by 
I  six  points  on  the  en-  umference,  insuring  accuracy  in  centreing. 
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The  first  moveiuont  of  the  driving  sliaft  causes  the  jaws  to  close 
in  upon  the  work,  after  which  the  motion  is  Iriinsiiiitted  to  llic 
table  to  produce  rotation.  When  the  work  is  completed,  the  chuck 
is  released  hy  disensaj^ing  the  driving  dutch  and  Tetardinp;  the 
driving  shaft  by  means  of  the  friction  brake  provided  for  the  pur- 
pose. The  inertia  of  the  table  and  work  thus  imparts  the  necess;iry 
force  to  open  the  jaws.  The  work  is  secured  in  its  correct  position 
in  the  machine  and  released  with  no  loss  of  time  and  without  labour. 
Since  the  power  of  the  clutch  grip  increases  with  the  resistance  of 
the  cut,  it  is  never  necessary  to  stop  the  tal)lc  to  tighten  the  chuck. 

The  boring  mill  is  especially  arranged  for  electric  drive,  and  the 
motor  is  mounted  on  the  vertical  housing  of  the  frame.  The  mo'or 
is  of  the  Westinghouso  direct-current  noninterpole  typo  with 
a  variation  in  speed  of  approximately  -2  to  ],  and,  therefore, 
eliminates  the  cone  pulley  required  Ijy  line  shaft  drive.  This  in- 
creases tlie  machine  capacity,  as  the  variable-speed  motor  gives  the 


54    IN'.     CaII-WHEKI.     BoRINl 


MlI.I,     DRIVEN     EV     7^  n.P.     WrsTINGIIOlSK 
AIOTDII. 


desired  range  of  speed  in  much  smaller  steps,  permitting  the  mill  to 
be  run  at  all  times  at  the  maximum  permissible  cutting  speed.  With 
Westinghouse  motors  of  the  interpole  type  a  speed  variation  of  -1  to 
1,  and  even  higher  in  special  cases,  can  be  obtained. 


THE  EASTERN  &  ASSOCIATED  TELEGRAPH 
COMPANIES. 


On  Tuesday  evening,  ;it  Prince's  Restaurant,  Piccadilly,  London,  Sir 
John  Wolfe  Barry,  K.C.l!. ,  gave  a  dinner  to  the  directors  and  staff  of 
the  Eastern  &  A.ssociated  Telegraph  Companies. 

Besides  the  cliairniiui,  the  company  included  the  following  directors 
and  staff  connected  with  the  xVssociated  Companies  :  The  Marquess 
of  Tweeddale,  K.T.,  tlic  Right  Hon.  Lord  Allerton,  Hon.  A'.  G.  Biod- 
rick,  Sir  W.  R.  Brooke,  K.C.LE.,  Sii  AUteitJ.  LeppocCappel,  K.C.LE., 
Mr.  T.  W.  Bisclioir,  Hon.  (ieorge  Peel,  Mr.  B.  .1.  Wjlfe  Barry,  Mr.  F. 
Dawes,  Sir  J.  Deiii.sou-Pender,  K.C.M.O.,  Mr.  .7.  C.  Kcnison-Pender, 
Mr.  F.  A.  .lohnston,  Sir  Henrv  C.  Mance,  CLE.,  Mr.  T.  W.  Stratford- 
Andrews,  Mr.  H.  A.  t;.  Saunders,  Mr.  C.  W.  Adye,  Mr.  W.  H.  Ash, 
Mr.  T.  A.  Bullock,  Mr.  W.  H.  Burman,  .Mr.  .1.  Cambrook,  Mr.  .1.  T. 
Crowe,  Mr.  W.  Dover,  Mr.  A.  R.  flardie,  Mr.  F.  E.  Hesse,  Mr.  W. 
Hibberdine,  Mr.  E.  Steer  Hod.son,  Mr.  (1.  C.  .Jack,  Mr.  W.  Judd,  Mr. 
tj.  R.  Neil.son,  Mr.  H.  E.  Plank,  Mr.  F.  T.  Preddle,  &c. 

Among  the  guests  were  afso  present :  Sir  VV.  H.  AUchin,  M.D.,  Mr. 
Kenneth  Anderson,  Mr.  A.  Beck,  Mr.  J.  H.  Carson,  Rear-Admiral 
A.  M.  Field,  F.R.S.,  Mr.  J.  (J.  Grimths,  Mr.  .T.  If.  Hutt,  Mr.  G.  W. 
Johnson,  C.M.G.,  Sir  (ieorge  H.  Murray,  K.C.B.,  Mr.  F.  C.  C.  Nielsen, 
Mr.  K.  Suenson,  Mr.  C.  E.  J.  Twisaday,  Mr.  G.  G.  Ward,  and  Mr.  F. 
Ward. 

After  the  loyal  toasts  had  been  honoured.  Sir  .Ioun  Denison-Pen'der 
proposed  "Our  Allied  Companies,'"  and  .said  it  was  the  endeavourand 
daily  work  of  those  connected  with  the  Eastern  and  Associated  Com- 
panies not  only  to  promote  the  success  of  their  own  companie:?,  indi- 
vidually and  collc<'tively,  hut  al.so  to  promote  tlie  sucr.ess  of  their 
friendly  rivals  tho  allied  companies,  for  the  cause  of  telegraphy  was 
common  to  all.     There  wore  present  gonllcnien  associated  with  tek- 


gra()h  enterpi"ise  who,  \\hile  they  could  not  lie  counted  as  allies,  had 
shown  their  goodwill  by  .accepting  the  friendly  invitation  of  Sir  .fohn 
Wolfe  Barry  to  diinier.  It  was  a  long  time  since  tho  tdemaph  service 
was  limited  to  what  might  be  termed  "  local  rommunii'.'ition,"  .and  it 
was  soon  found  that  a  more  extended  telegr.ipliic  service  was 
is.sontial  to  public  rc<|uii'enicnts.  So  siion  as  this  necessity  heeame 
.-ipparcnt,  men  of  great  forf>iiglit  i-ainc  forward  to  undertake  th:il. 
work.  it  was  due  to  the  phick  and  deteniiinalion  of  a  liandfnl 
of  men,  who  put  down  their  money  and  devoted  their  time  and 
energy  to  carrying  the  enter|irise  to  a  .jiractieal  conclusion.  Of 
course,  many  failures  were  experienced  at  first,  but  these  men 
wore  only  further  inspired  by  such  failure,  .and  their  gathering  that 
night  was  convincing  proof  of  the  prescience  and  the  judgment  of 
tliL'So  pioneers.  If  he  wltc  to  tell  those  present  the  wlioli:  story  of  the 
development  of  submarine  t<,'legraphy  it  would  be  only  telling  them  a 
story  in  wbi<di  many  of  them  hail  taken  a  jirominent  part.  The  few 
words  he  had  to  say  would,  therefore,  deal  with  the  present.  They 
were  face  to  face  with  another  Internatiojial  Telegraph  Conference, 
and  he  felt  he  must  say,  so  far  as  the  telegraph  coinpiinics  were  con- 
cerned, that  it  was  nnfoi'tunato  that  these  meetings  were  held  so  often, 
and  he  was  not  sure  that  there  was  much  KeneKt  derived  by  the 
Governments  of  tlie  world  from  these  Conferences.  The  companies 
had  no  vote,  anil  were  only  able  to  put'  forward  statements  and  to  ask 
the  Governments  to  support  them  in  maintaining  a  fair  and  reason- 
able tariff  for  their  messages.  Up  to  quite  a  few  years  ago 
Great  Britain  and  Denmark  could  claim  the  (jarentage  of  all 
the  companies  owning  the  submarine  cables  of  the  world,  Iiut 
more  recently  America,  France,  (iermany  and  Holland  had  eome 
into  the  business  and  were  competing  for  trathc.  So  far  as  their 
American  friends  were  concerned  they  Avere  in  a  different  position  to 
the  others.  They  were  independent  of  Government  control  of  their 
submarine  service,  and  could  .also  control  the  land  lines  of  the  country. 
In  the  early  days  of  submarine  cable  enterprise  fighting  w.as  con- 
sidered the  proper  course  to  adopt.  But  it  was  not  long  before  those 
who  promoted  this  great  enterprise  arrived  at  the  decision  that 
friendly  rivalry  was  to  be  i>referred  to  lighting,  and  while  the  Great 
Nortliern  and  the  Indo-European  eompanies  were  amongst  those  who 
cugagL'd  in  the  contest,  and  fought  with  an  energy  whirb  was  to  be 
expected  from  the  able  men  who  diiceted  the  fortunes  of  those  com- 
panies, it  was  pleasant  to  know  that  satisfactory  working  arrange- 
ments were  the  ultimate  outcome  of  the  negotiations  which  en- 
sued. Although  the  companies  remain  on  competitive  terms  for 
traffic,  they  now  all  work  in  the  most  amicable  way.  The 
arrangements  between  the  companies  were  in  no  sense  against 
the  public  interest,  ^^hich  were  well  cared  for  liy  the  Govern- 
ments of  the  world,  apart  altogether  from  the  steps  taken  by  the 
eompanies  to  safeguard  them.  The  rates  charged  for  submarine  tele- 
graph messages  were  fair  and  moderate,  and  only  allowed  a  reason- 
able dividend  to  be  paid  and  .a  proper  strengthening  of  the  reserve 
funds  of  the  companies  in  o.'der  that  existing  cables  may  ba  renewed 
when  necessary-  and  that  new  cables  may  be  laid  to  meet  the  public 
requirements.  The  strength  of  the  British  cable  companies  was  in 
the  fact  that  they  had  noc  only  laid  additional  cables  alongside  the 
older  cables,  but  b.ad  endeavoured  by  alliances  to  form  sucli  a  network 
that  total  interruption  had  liecome  almost  impossible.  What  was 
required  now  was  a  certain  strengthening  of  the  land  line  communi- 
cation. This  was  gradually  becoming  accomplished  by  the  laying  of 
underground  cables,  and  for  this  im]n-oved  service  the  cable  companies 
had  to  pay  their  share.  He  was  sure  the  cable  companies  suffered 
more  from  the  breakdown  of  the  land  lines  than  from  the  break- 
down of  their  own  submarine  lines.  He  cou|iled  with  the  toast  the 
names  of  Mr.  George  (i.  Ward,  of  the  Commercial  Cable  Co.,  and 
Mr.  K.  Suenson,  of  the  Great  Northern  Co. 

The  toast  was  drunk  with  enthusiasm. 

Mr.  George  G.  W.\ri)  thanked  the  company  for  tho  corilial  manner 
in  which  the  toast  had  been  received.  The  Associated  Comjianies 
always  seemed  to  him  to  enjoy  peace  and  harmony,  while  those  who 
were  engaged  in  the  Atlantic  service  seemed  always  armed  for  war, 
and  he  usually  found  himself  on  the  fighting  side.  This  was  probably 
due  to  the  keen  competition  they  had  to  encounter.  He  was  very 
plea.sed  to  see  present  his  great  0|)ponent  and  old  friend,  .Mr.  Carson. 
He  had  always  thought  that  Mr.  Carson  and  himself  could  furnish  the 
material  tor  an  interesting  book  on  "  The  Trials  and  Tribulations  of  a 
Competitive  Cable  Manager."  This  book  should  have  a  large  circula- 
tion, for  it  would  give  hints  as  to  how  to  regain  and  to  retain  a  cus- 
tomer, and  how  to  deal  with  a  customer  who  complained  that  he  had 
lost  a  large  sum  of  money  owiuL"'  to  his  message  arriving  too  i|uickly 
(laughter).  In  such  a  case  as  this  the  customer  always  ended  by 
threatening  to  go  to  the  "  other  company,"  and  he  supposed  that 
meant  that  he  went  to  the  Anglo  because  he  could  there  get  a  little 
slower  service  (laughter).  He  felt  sure  such  valuable  hints  would  be 
of  service  to  their  friends  the  Associated  Companies.  This  was,  how- 
ever, h.ardly  to  the  point.  Speaking  of  the  Associated  Companies  took 
him  back  nearly  40  years,  and  one  could  not  ineution  this  great  enter- 
prise without  asking  who  created  it !  It  was  a  master  mind,  a  man  of 
great  courage  and  untiring  energy,  of  great  foresight  and  broad  views. 
When  they  considered  what  the  late  Sir  John  Pender  did  for  the 
British  Empire  and  for  the  public  at  large  he  might  well  be  termed 
the  "  Cable  King"  (cheers).  He  brought  the  Colonies  within  a  few 
minutes'  touch  of  the  mother  country.  Hecoininenecd  with  the  Atlantic 
in  the  early  sixties,  and  was  continuously  engaged  in  the  extension 
of  submarine  telegraphy  to  the  day  of  his  death.  He  (.Mr.  Ward)  served 
under  him  for  sever.al  years,  an  1  aiipreciated  his  work.  He  hadoften 
asked  himself  whether  theservicesofthisgroat  man  hadbccnadequately 
recogiiiscil,and  he  felt  that  this  hail  not  been  the  ca.sc  (hoar,  hear).  They 
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were  all  gi'utitied  to  know  that  the  management  of  the  Associated 
Companies  was  being  carried  on  by  his  son,  Sir  .John  Denison-Pender 
(cheers),  a  man  devoted  to  his  work,  and  witli  every  detail  at  his 
fingers'  ends.  Then  as  to  the  rank  and  tile.  He  did  not  know  where 
they  could  find  a  more  loyal  and  efBcient  statT.  Before  re.«uming  his 
seat  he  would  like  to  say  a  word  about  their  chairman.  Sir  John  Wolfe 
Barry.  Tha  Associated  Companies  had  at  their  head  a  man  with  such 
ability  tliat  they  could  not  go  wrong.  His  broad  views  and  his  grasp 
of  the  situation  were  remarkable.  With  such  a  chairman,  and  such  a 
managing  diiector,  and  such  a  stafi'  the  ship  could  never  sink.  It 
afforded  him  great  pleasure  to  respond  to  the  toast  (cheers). 

Mr.  K/VyE  Suf.nson  said  he  was  sorr_\'  that  circumstances  had  pre- 
vented Commodore  Suen.»on  from  accepting  Sir  John  Wolfe  Barry's 
kind  in\'itation,  as  he  was  sin'C  it  \^■ould  have  gi\'en  him  gi'cat  pleasure 
to  lie  present.  For  his  own  part  he  desired  to  refer  to  the  cordial 
relations  which  had  existed  for  a  great  number  of  years  between  the 
Eastern  and  Great  Northern  Companies,  and  he  hoped  these  relations 
would  continue.  At  the  same  time  there  existed  friendly  competition, 
and  he  was  of  opinion  that  such  competition  tended  to  ameliorate  the 
telegraph  service,  and  was  for  the  good  of  the  public.  The  splendid 
.service  which  the  Associated  Companies  had  established  proved  a 
powerful  stimulant  for  competitors,  friendly  as  well  as  unfriendly, 
to  strain  every  nerve  to  attain  the  same  high  standard.  Despite  the 
competition  which  the  Associated  Companies  had  to  contend  with,  he 
could  say  that,  as  far  as  the  (Jreat  Northern  Co.  was  concerned,  the 
vast  experience  in  technical  matters  which  the  Associated  Companies 
had  gained  had  always  been  placed  at  the  Great  Northern's  service. 
He  was  pleased  to  have  the  opportunity  of  te.stifying  to  this  broad- 
niindetlness  (cheers). 

8ir.T(inN  Woi.kk  Bakry  then  propo.sod  "Tiie  Directors  and  Stall"," 
and  expressed  his  pleasure  at  meeting  tlio  largu  company  pi'esent. 
The  As-ociated  Companies,  who  now  owned  something  like  100,000 
nauts  of  ca  Vile, equivalent  to  a  band  of  five  cables  round  the  circumference 
of  the  world,  represented  a  vast  interest.  Their  staff  numbered  nearly 
6,000  persons,  830  of  vthom  were  on  board  the  companies"  ships.  They 
had  170  stations  in  ilitt'erent  parts  of  the  world,  the  cajiital  was  close 
npon  £20,000,000,  and  their  income  was  sutticient  to  pay  a  reasonable 
and  modest  dividend  on  the  money  entrusted  to  them  for  operating 
the  companies.  To  liis  co-directors  lie  tendered,  in  the  most  public 
way,  his  hearty  thanks  for  the  loyal  supjiort  given  to  him  since  he 
liecame  chairman,  and  for  their  many  acts  of  friendship.  To  the  staff 
he  tendered,  one  and  all,  far  and  wide,  senior  and  junior,  the  heartfelt 
thanks  of  himself  and  co-directors  for  their  loyal  service.  Everywhere 
devotion  to  the  Companies  and  the  strongest  esprit  de  cor()S  were 
evident.  It  was  an  arduous  service,  whether  performefl  in  Loudon  or 
elsewhere,  and  it  was  admittedly  well  done.  He  wished  also  to  thank 
the  visitoi's  who  were  jiresent,  who  were  most  of  them  coiniected 
ofiicially  with  the  work  of  the  telegraph  and  cable  companies,  or  w  ith 
the  great  Coverimient  departments  who  condui'ted  business  w'ith  the 
('onipanies.  Imjuirtant  negotiations  were  carried  on  from  time  to 
time  with  the.sc  departments  from  which  the  Companies  received 
material  assistance,  and  in  return  the  Companies  were  able  and  willing 
to  render  assistance  to  the  departments  whenever  the  opportunity 
arose.  Several  gentlemen  who  would  have  been  present  that  evening 
were  prevenled  by  the  occurrence  of  the  International  Conference  at 
Lisbon.  They  all  wished  success  to  the  Telegraph  Conference,  not, 
jierhaps,  too  much  success,  because  the  usual  effect  of  the  Conferences 
was  to  demand  from  the  cable  companies  concessions  which  they  were 
not  always  able  or  dispo.sed  to  give.  Before  concluding,  he  wished  to 
saj'  a  Avoril  in  regard  to  the  jjension  and  superannuation  funds  of  the 
Eastern  and  Associated  Companies.  The  Pension  Fund  now  amounted 
to  the  capital  sum  of  £450,000  'applause).  This  sum  had  been  Iniilt 
up  by  e(|ual  contiibutions  from  the  stall  and  from  the  shareholdeis, 
and  it  was  an  unipiestionalile  advantage  to  both  that  the  fund  .should 
h.'ive  arrived  at  such  a  figure. 

The  .M,vKi.!ris  of  Twkkdd.vm;,  responding  for  the  directors, 
expressed  his  great  .satisfaction  at  having  been  enabled  tciscrve  on  tlic 
boarrls  of  the  Eastern  Companies  under  two  such  excellent  chairmen 
as  the  late  Sir  John  Pender  and  Sir  .Tohn  Wolfe  Harry. 

Mr.  A.  K.  Hariiik,  on  behalf  of  the  stall  of  the  Eastern  Telegraph 
Co.,  desired  to  thank  Sir  John  Wolfe  Bariy  for  joining  the  toast  of 
"  The  Stall"'  with  that  of  "  The  Directois,"  and  for  the  kind  manner 
in  which  he  had  referred  Uj  them.  The  stalf  were  proud  to  serve  midcr 
the  presidency  of  their  di.»tiiigni»hed  liost,  and  to  belong  to  the 
service. 

Mr.  F.  E.  Hkssk,  on  behalf  of  the  •<(afl  of  the  Eastcin  Extension 
Co.,  expressed  cordial  thanks  for  the  gratifying  manner  in  which  the 
toaHt  of  "  The  Staff"  had  been  pioposed,  and  his  sincere  appreciation 
of  the  Hynipathclic  and  generous  tre.ilment  which  I  hoy  hud  always 
received  from  the  Hoard. 

Mr.  E.  Stei:ii  Honso.s  also  briolly  npliirl  for  the  stall  of  the 
Western  Tilcgiaph  Co. 

The  Highl  lion.  Ixird  Ai.i.krtipn  IIk'Ii  ]iro|Mi.sed  the  toast  of 
"  The  Chfiirman,  "  and  said  :  I  am  dure  we  are  nil  grateful  to  him  and 
.■ipprcciatc  very  highly  the  hospitality  which  he  has  cxtcnilcd  to  us. 
It  is  with  great  pleasure,  as  the  colhsagues  of  Sir  .lohn  Wolfe  Barry, 
we  have  heard  the  appicciation  expressed  by  Mr.  Ccorgi;  Ward  with 
regard  to  our  Chairman,  Hois  not  ordy  a  great  administrator,  bat 
he  brings  to  bear  in  his  ricidiiigs  with  men  a  tact  tliiit  wins 
their  confi<lenee.  Ho  is  alwav"t  sound  in  his  judgment  and 
nmderntc  in  his  criticism,  and  the  public  at  largo  lia-s  reason 
to  be  glail  that  we  have  at  the  licid  of  those  Assoc'latcd  I'om- 
panies  a  man  so  com|icloiit  to  lill  thai  position  (hear,  hoar).  1  con- 
sider the  Associated  Coinpunies  area  groat  object  lesson,  for  i(  can 
har'lly  bo  rlonbtci  that  en  o|icratioii  of  this   kind   has   been  growing, 


not  only  in  this  country  but  throughout  the  world.  The  organisation 
of  submarine  telegraphy  is  really  a  marvel,  and  when  you  hear,  as  we. 
have  tonight,  on  the  authority  of  our  Ciiairman,  of  the  loyalty  and 
the  interest  with  which  the  administration  is  carried  on  by  the  staff 
it  is  eminently  creditable  to  all  concerned.  Our  Chairman  sets 
us  a  great  example,  and  the  devotion  to  duty  and  the  esprit 
de  corps  throughout  the  service  is  largely  founded  U|ion  the  example 
which  he  sets  to  the  staff  (hear,  hear).  I  liave  great  pleasure  in  asking 
you  to  drink  the  health  of  our  Chairman,  and  wish  hira  a  long  and 
hajjpy  life  (cheers). 

In  replying,  the  Chairman  said  he  considered  it  one  of  the  pleasures 
and  privileges  of  his  life  to  be  .associated  with  submarine  telegraphy. 

The  evening's  proceedings  then  terminated. 

During  the  evening  members  of  the  Associated  Companies'  .staffs  con- 
tributed an  excellent  programme  of  vocal  and  instrumental  music. 


LEGAL  INTELLIGENCE. 


E.  Scott  &  Mountain  v.  Kent  Collierie.s  (Ltd.). 

On  Wednesday,  Mr.  Muir  Mackenzie,  K.C.,  Official  Referee,  resumed 
the  hearing  of  this  action.  The  previous  proceedings  were  reported  in 
our  issues  for  April  10  and  17. 

Mr. .Jons  J.  PREST,aDurham  colliery  manager  and  mining  engineer, 
inspected  the  plans  of  the  machinery  supplied  by  plaintiffs  to  defen- 
dant colliery  and  read  the  Sjjccification  .according  to  which  the  machi- 
nery was  to  be  supplied.  The  former  was  absolutely  in  accordance 
with  the  latter. 

Mr.  MfiRi.EY,  eiiiployed  by  |jlalritiffs.  and  in  charge  of  the  work,  gave 
evidence  of  the  ilitliculties  ex]jerience(l  in  working  the  pump  in  the 
.shaft,  owing  to  the  amount  of  tloatini;  solids  in  the  water.  So 
fiequeiit  were  stoppages,  &c.,  tlue  to  silt  in  the  pumjis,  that 
it  was  impossible  to  enter  all  the  occasions  in  the  log  book.  He 
contiimally  ad\ised  defendants  to  take  some  steps  to  keep  the 
bottom  of  the  shaft  clear  of  mud  and  sand,  declaring  that  if  they  con- 
tinued to  pump  these  solids  he  would  not  lie  responsible  for  the 
machinery.  Eventually  the  pump  lost  its  efficiency,  and  became 
damaged.  He  afterwards  found  in  the  (jump  a  lot  of  sand,  mud 
and  snuiU  stones,  and  generally  it  was  in  a  very  bad  conflition. 
It  was  taken  to  pieces  and  completely  overhauled,  an  operation 
which  took  some  days.  They  started  pumping  again,  and  after 
running  for  several  days  the  pump  stopped  altogether ;  it  wjvs 
choked  up  absolutely,  and  they  could  not  move  it,  even  with  a 
steel  bar.  The  rings  were  broken  and  the  machinery  considerably 
damaged.  Subsequently  the  pump  gut  choked  .again.  It  was  Hushed 
out  and  re-started.  He  had  examined  r)ie  motor  in  December.  It 
was  Uadly  damaged  owing  to  the  extreme  heat  which  it  had  been 
subjected  to  combined  with  the  centrifugal  force.  It  was  found  that 
the  spindle  of  the  pump  was  reduced  in  iliameter  from  3}  in.  to  2g  in. 
caused  by  the  sand  which  was  held  by  mechanical  suspension  in  the 
water.     The  logs  were  kept  in  the  desk  in  the  engine  room. 

Owing  to  the  illness  of  Mr.  Bousfield,  K.C.,  defendants'  counsel,  the 
case  was  not  taken  yesterday,  and  was  again  adjourned. 


MUNICIPAL,  FOREIGN  &  GENERAL  NOTES. 


APPOINTMENTS  VACANT  AND  FILLED. 

An  electrical  engineer  is  wanted  to  IxUe  charge  of  power  plant  in 
the  Pacific.  Experience  of  three-phaae  work  essential.  Passagoont 
and  home  and  board  and  lodging  provided.     See  aJyortiseuient. 

Applications  are  invited  for  the  position  of  assistant  professor  of 
physics  at  Heriot- Watt  College.  I'.duiburgh.  Salary  t"2'2,'>  per  aiuimn. 
Applications  by  May  '23.     See  advertisement. 

A  draughtsman  is  wanted  for  tnrbodynamo  work.  Must  have  had 
up-to-date  experience  in  both  a.c.  and  d.c.  Applications  to  Phonix 
Dynamo  Mfg.  Co.  (Ltd.),  Bradford.     Sec  an  advertisement. 

Applications  are  invited  for  the  chair  of  Civil  Engineering  at  the 
I'nivorsity  of  Liverpool,  which  has  recently  boon  established  in  tho 
I'aculty  of  Engineering.  Particulars  from  tho  Ucgistrar,  to  whom 
applications,  with  12  copies  of  testimonials  and  references,  should 
bo  sent  before  I\[ay  l.'i. 

A  professor  of  mechanical  engineering  is  ro(piired  for  Poona  Col- 
lege of  Science,  India.  Salary  K..')Ot),  rising  to  lv.l,Ot)l)  per  month. 
Applications  to  tho  Socrotarv,  Public  Dopartmonl.  India  Oftice, 
London,  by  June  L'l. 

Antwerp  BrusselB  Electric  Railway.— Fresh  proposals  for  tho 
construction  of  a  high  speed  Failway  biaween  .Xntwerpand  BrussoU 
are  to  bo  Hubmittcd  to  tho  Belgian  iiovurnmont.  The  length  of  the 
proposed  lino  would  bo  about  2(5  miles,  and  Iho  estimated  cost  is 
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Australasia. — Tho  gross  profit  on  the  Wellington  (N.Z.)  muni- 
cipal electricity  supply  undertaking  lor  tho  lialfyear  ended  Jan.  ;il 
last  was  i:8,7">l,  compared  wjth  X'T.lUafor  the  corresponding  period 
of  the  previous  year,  under  the  control  of  tho  syndicate  who  then 
owned  the  undertakins.  A  new  Babcoek  &  Wilcox  boiler  has  re- 
cently been  put  in  at  tho  works  and  a  contract  has  been  lot  for 
additions  to  thi'  buildings. 

Trahran  (\'ictoria)  Council  are  (according  to  the  "Australian 
Mining  Standard  ")  considering  the  feasibility  of  utilising  the  steam 
from  the  refuse  destructor  to  generate  electrical  energy  for  working 
the  projected  Prahran-Malvcrn  electric  tramway.  The  Klectric 
Light  &  Traction  Co.  has  the  contract  for  street  lighting. 

The  Commonwealth  Postmaster-General,  Jlr.  S.  Rfauger,  recently 
stated  that  the  amount  re(iuired  toput  tho  telegraph  and  services  in 
order  would  be  at  least  .€3,000,000.  For  tho  Melbourne  telephone 
service  alone  £250,000  would  be  wanted.  .£250,000,  chiefly  for 
telegraph  and  telephone  purposes,  has  been  included  in  the  supple- 
mentary estimates  of  the  Postmaster-General's  Department  for 
this  year. 

Aylesbury. — E.  T.  Mackrill  &  Sons  have  been  appointed  elec- 
tricians to  the  Council  for  a  year. 

Battersea  (London). — In  order  to  maintain  the  pressure  of 
supply  in  the  Nine  Elms  district  next  winter  the  Lighting  com- 
mittee have  either  to  provide  an  additional  l.t.  cable  (estimated  to 
cost  i'8,833),  or  a  feeder  booster  and  accessories  (estimated  to  cost 
il,S47).  After  consideration,  the  committee  recommend  that 
though  greater  security  against  breakdowns  would  bo  given  by  the 
former  method  they  cannot  incur  the  expenditure  involved,  and  for 
the  present  purposes  the  smaller  scheme  must  sutlice. 

Application  has  been  made  to  L.C.C.  for  sanction  to  a  loan  of 
i8,.j58  for  extensions  of  the  mains  and  services. 

Bexley. — An  alternative  daylight  tariff  for  power  has  been 
adopted  for  power  as  follows  :  Up  to  2,000  units  per  annum,  3d. 
per  unit ;  from  2,000  to  2,300,  2|d. ;  from  2,500  to  3,000,  2id.  ; 
from  3,000  to  .3.000,  2|d. ;  above  3,500,  2d.  per  unit.  Mininiura 
charge  to  be  £2.  13s.  4d.  per  annum,  and  charges  to  be  net.  I\Ieter 
rents  additional. 

Birmingham. — An  inquiry  was  held  on  Tuesday  into  the  appli- 
cation of  the  Council  for  sanction  to  borrow  £251,285  for  extensions 
of  tho  electricity  undertaking. 

The  Town  Clerk  (Mr.  E.  V.  Hii.E-i)  said  that  £231,285  was  re<|uiied 
for  general  olectrioity  sup) ily  pur[io.=cs  and  £20,000  for  the  purchase 
of  electric  motors  to  be  let  on  hire.  Mr.  Ililey  g.ive  a  sketch  of  the 
development  of  the  undertaking.  The  [irogress  had  liecn  most  remark- 
able. When  the  Council  acquired  the  works  in  1900  the  number  of 
consumers  Wiis  1,530,  but  on  March  31  last  tlie  nuuil.ier  was3,5?9.  The 
total  number  of  8  o.p.  lamps  installed  had  increased  from  65,031  in 
ISOO  to  278,172  in  March  19U8.  The  units  .sold  increased  from  5,383,904 
in  1906  to  10,837,684  in  1907,  the  greatest  increase  being  in  the  units  sold 
for  traction.  Tlieuuits  sold  fortractionin  1907  8  amounted  to  11,192,776 
out  of  a  total  of  20,793,670,  which  left  9,600.834  for  piivate  consumers. 
The  revenue  for  the  year  ended  Marcli,  1908,  sliowcd  an  increase  of 
52'87  per  cent,  on  the  previous  year.  The  .surplus  jnoHt  h.ail  lieeu 
■allocated  to  resei've.  The  loan  now  applied  for  woidd  be  split  up  as 
follows:  Summer-lane  .station  £183,635,  Water-street  station  £17,300, 
Dale  End  station  £11,500,  and  other  sub-stations  collectively  £14,350. 
In  addition  to  the  £20,000  for  motors,  it  was  proposed  to  spend  £4,000 
for  meters;  The  loan  would  suffice  for  the  next  three  years.  At  the 
Summer-lane  station  they  proposed  each  year  to  put  in  one  1,500  kw. 
d.c.  generating  .set,  and  one  5,500 kw.  .-\.c.  generator.  Engines  and 
foundations  wouUl  absorb  about  £73,000  of  the  rc(iuired  loan.  Rotary 
con\  erters  and  .switch  gear  would  cost  £6,000.  It  was  proposed  to 
inst;d  10  boilers,  six  in  1908  and  two  in  each  of  the  two  following 
years.  It  was  also  proposed  in  1908  to  put  in  one  set  of  economisers. 
in  1909  a  second  chimney  would  be  erected  at  Summer-lane  at 
a  cost  of  £3,100.  At  the  wharf  it  was  pro[)Osed  to  erect  a  re- 
serve coal  bunker  and  conveyor.  In  tho  pumijiiig  station  they 
wished  to  put  in  electrical  and  steam  pumjis,  au<l  at  the  sub- 
stations rotary  converters  with  transformers.  -At  Dale  End  sta- 
tion it  was  projiosed  to  do  away  entirely  with  the  generating  {)lant. 
The  capacity  of  the  machinery  there  at  present  was  1,520 kw.,  but  it 
was  found  that  the  cost  of  generating  cui-reut  at  Dale  End  was  con- 
siderably mole  than  at  Summer-lane.  At  Dale  Kud  the  cost  was  2'ld. 
per  unit,  at  Summer-lane  only  0"284d.  It  was  pioposed  to  use  Dale 
End  as  a  distributing  station,  and  machinery  would  have  to  be  pro- 
vided at  a  cost  of  £11,500.  It  would  he  necessary  to  supersede  certain 
plant  upon  which  there  was  an  outstanding  loan  of  £33,204,  and  some 
of  the  plant  had  been  sold  for  £4,300.  As  to  the  £20,000  for  motors, 
the  Council  decided  in  February,  1906,  to  let  motors  out  on  hire.  Up 
to  March  last  they  had  let  out  259  machines,  with  a  total  of  1,659  n. p. 
They  were  satislied  after  two  years'  experience  that  the  motors  were 
meeting  a  neeil.  Of  the  £20,000  asked  for,  £8,864  was  wanted  to 
recoup  the  Corpoiation  for  the  amount  already  spent  out  of  revenue 
for  motors.  It  was  Ijelieved  that  the  life  of  the  motors  would  be  quite 
as  long  as  that  of  the  machinery  at  the  gener.ating  stations.  The  city 
electrical  engineer  (Mr.  R.  A.  Chattoek)  supplied  technical  details. 

Birmingham  Wiring  Contractors.— The  City  of  Birmingham 
electric  supply  department  have  decided  to  draw  up  a  list  of  wiring 


contractors  who  are  authorised  to  carry  out  work  in  the  city,  and 
notice  is  given  in  an  advertisement  in  another  column  that,  after 
June  30,  installations  intended  to  be  connected  to  tho  depart- 
ment's mains  should  be  carried  out  by  authorised  contractors.  Ap- 
plications from  contractors  who  wish  to  bo  put  on  this  list  are  now 
being  considt  rod,  and  forms  of  application  maybe  obtained  from 
the  city  electrical  engineer  and  manager  (Mr.  K.  A.  Chattoek, 
IM.I.E.E.),  14,  Dale-end,  Birmingham. 

BristoL— There  are  3,089  private  customers  of  tho  electricity  de- 
partment, representing  223,519  8  c.p.  lamps  connected.  The  num- 
ber of  lamps  for  street  lighting  is  702  and  the  horse-power  of  motors 
on  consumers'  promises  .supplied  from  the  system  is  7,001. 

Electricity  in  Mining.— The  Cornish  Consolidated  Tin  Mines 
(Ltd.)  recently  adopted  electric  driving  at  their  South  Crofty  Mines 
at  Cam  Brea  with  satisfactory  results. 

Electrical  energy  is  supplied  liy  the  Urban  Electric  Supply  Co.  at 
£6  per  kilowatt  of  maximum  demand,  plus  0'45d.  per  unit,  these 
figures  to  lie  rearranged  as  the  maximum  demand  reaches  1,000  kw. 
Tlie  estimated  cost  of  driving  the  mill  and  the  auxiliary  plant  on  the 
above  basis  was  l'8s.  per  ton;  the  actual  cost  woiks  o>it  at  l-08s.  per 
ton  of  ore  treated.  The  concentrates  from  ore  previously  won  from 
the  upper  levels  of  the  mine  contained  at  least  30  per  cent,  of  wolfram 
(tungsten),  together  with  tin  and  arsenic,  which  could  not  at  first  be 
satisfactorily  separated.  These  levels  were  atiandoued,  anfl  the  lower 
levels,  which  contained  a  less  percentage  of  wolfram,  were  worked,  the 
wolfram  being  treated  as  an  impurity,  and  a  low  price  Ijeing  accepted 
for  the  tin  produce.  When  the  mine  passed  into  the  possession  of  the 
present  company  magnetic  separation  was  resorted  to,  and  the  pre- 
viously unsaleable  complex  ore  was  separated  into  a  tin  and  wolfram 
])roduce,  the  tin  commanding  a  much  higher  price  and  the  wolfram 
finding  a  ready  market. 

The  tin  and  wolfram  produce,  which  contains  a  heavy  percentage  of 
iron,  after  being  calcined  to  remove  the  ar.seurc.  is  fed  on  to  a  16 in. 
rubber  belt,  that  travels  between  the  pole-faces  of  three  pairs  of  mag- 
nets, which  are  spaced  apart  and  supported  on  a  frame.  As  the  belt 
carrying  the  product  passes  under  the  first  pair  of  magnets,  the  iron 
liroduce  is  drawn  up  on  to  a  canvas  transverse  belt  that  removes  the 
magnetised  particles  beyond  the  magnetic  field,  when  the  particles 
drop  from  the  transverse  belt  nito  a  bin.  The  product,  that  now  eon- 
tains  tin  and  wolfram  only,  which  arc  much  less  magnetic  than  the 
original  |)roduct,  is  carried  by  the  main  belt  under  a  second  pair  of 
magnets,  ha\-ing  a  stronger  field  than  the  first  pair,  where  the  wolfram 
is  sep.arated  from  the  tin  in  .asimilar  manner,  the  tbinl  pair  of  maccnets 
removing  the  last  trace  of  iron  and  wolfram  from  tho  tin  product,  which 
is  now  carried  by  the  main  belt  into  a  bin  and  is  ready  for  the  .smelter. 

The  mill,  which  at  present  consists  of  40  heads,  is  arranged  for 
driving  in  sections  of  10  heads,  e.ich  section  being  driven  bj'aSO  B.ir.c. 
motor,  only  one  section  being  interrupted  should  a  motor  fail  or  when 
the  heads  require  attention,  a  spare  armature  being  in  readiness  to 
ensure  practically  continuous  running  ;  whilst  for  future  extensions, 
which  will  be  commenced  at  an  e.vrly  date,  extra  units  can  b*e  easily 
installed.' 

The  present  installation  consists  of :  Four  30  h.h.p.  motors  for  mill 
drive,  two  30  b.h.p.  motors  for  Blake  rock  breakers,  two  20l3.h.p. 
motors  for  mill-diessing  (ilant,  one  20  b.h.p.  motor  for  sorting  table 
and  dodge  crusher,  one  20  b.h.p.  motor  for  vertical  pulverisers  and 
calciners,  one  20  b.h.p.  motor  for  tube  mills,  one  20  b.h.p.  motor  for 
workshops,  one  17b.h.[).  motor  for  return  water  [jump,  two  5  b.h.p. 
motors  for  circulating  pumps  and  one  motor  generator  for  magnetic 
separators.  The  present  cost  of  electric  driving  is  108.S.  per  ton, 
against  2-4s.  per  ton  by  steam  power. 

Engineering  Education  in  India. — The  Lieutenant-Governor 
of  Burma  recently  performed  the  opening  ceremony  at  the  new 
school  of  Engineering  and  Technical  High  School  at  Insein.  The 
new  curriculum  has  been  augmented  by  a  course  in  theoretical  and 
practical  engineering,  and  later  on  other  branches  of  technical  in- 
struction, including  practical  electricity  and  telegraphy,  are  to  bs 
added.  Tho  school  has  received  the  magnificent  gift  of  the  physical 
laboratory  of  tho  late  Royal  Indian  College  of  Engineering,  Coopers 
Hill,  England,  while  a  hostel  for  the  accommodation  of  some  100 
students,  workshops,  &c.,  have  been  provided.  Tho  technical  high 
school  is  for  teaching  elementary  science  generally. 

English  Electrical  Engineers  in  Belgian  Gaols.-  Four  young 
Englishmen  were  recently  kept  in  prison  at  Antwerp  and  Brussels 
for  30  days  on  a  charge  of  petty  larceny.  We  have  been  furnished 
with  the  following  particulars  of  the  incident  :— 

The  four  young  Englishmen  have  been  dealt  with  iuamannerdifierent 
to  Belgians,  who  for  such  charges  as  pettj'  larceny  are  rarely,  if  ever,  in- 
carcerated. The  heavy  bail  demanded  by  the  magistrate  (which  was, 
however,  cancelled  by  tlie  Court  of  Appeal  at  Brussels)  was  out  of  all 
reason,  as  the  total  value  of  the  articles  alleged  to  have  been  stolen, 
such  as  pencils,  erasers,  drawing  paper,  blue  prints.  Sic,  amounted  to 
only  16s.  One  of  the  engineers  (Burtoui  was  enticed  off  the  steamer 
"Colchester  "  as  she  was  about  to  leave  Antwerp  quay  for  Harwich  on 
March  23.  (ireat  indignation  is  expressed  at  the  treatment  received 
by  the.se  young  men. 

The  above  particulars  (furnished  by  a  correspondent)  do  not  seem 
to  us  by  any  means  complete.     If  the  facts  are,  however,  as  stated 
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the  proceedings  were  certainly  very  high-handed,  and  call  for  ex- 
planation. 

Exhibitions  — Applications  for  space  at  the  exhibition  to  be  lield 
at  Cardid  from  July  IH  to  '22  next  in  connection  with  the  2Uh 
Congress  of  the  Itoyal  Sanitary  Institute  are  to  be  sent  to  the  Insti- 
tute, Parkes  Museum,  Margaret-street,  London,  W.  The  exhibition 
will  include  sections  devoted  to  lighting  and  ventilation  and  the 
hygiene  of  special  trades,  &c. 

The  Prince  of  ^Vales  will  open  the  Franco  British  Exhibition  on 
May  1].  In  honour  of  the  French  Minister  of  Commerce  and 
Industry  (M.  Crnppi)  and  the  French  Ambassador  (M.  Cambon),  a 
luncheon  will  be  given  at  the  Grand  Piestaurant  in  the  grounds  of 
the  exhibition  on  May  8. 

The  Scottish  National  Exhibition  will  be  opened  today  (Friday) 
by  Prince  Arthur  of  Connaught. 

The  opening  of  the  grounds  of  the  Marseilles  Electrical  Exhibi- 
tion took  place  on  April  2:!,  bnt  the  pavilions,  reading  room,  &e., 
will  not  be  opened  for  a  few  days.  There  are  very  few  liritish 
firms  represented  at  the  exhibition  The  great  majority  of  the  ex 
hibitors  are  French,  though  Swiss,  Italian  and  German  firms  make 
a  fair  show. 

Gloucester. — The  Council  on  Wednesday  rescinded  the  resolution 
passed  at  the  last  meeting  to  refer  to  the  city  electrical  engineer  of 
Birmingham,  Mr.  E.  A.  Chattock,  the  question  of  the  charge  to  be 
made  for  electricity  supplied  to  the  Light  Eailways  committee. 

Greenock. — Recently  the  Corporation  arranged  terms  with  Port 
Glasgow  Corporation  for  the  stipply  of  electricity  to  the  latter  burgh. 

It  now  apjieais  that  the  Clyrle  Valley  Electrical  Power  Co.  have 
statutory  powers  to  .supply  eleetricity  within  Port  (-■lasgow.  and 
(ireenock  Corporation  have  intimated  to  Port  (ilasgow  Corporation 
that  these  |jowers  must  be  revoked  liefore  anv  agreement  can  be 
entered  into  between  the  two  bui-ghs.  Subject  to  this  recjuest  being 
complied  with,  the  ])roi)Osed  heads  of  agreement  have  been  ananged 
.as  a  basis  of  negotiation,  and  the  Electricity  committee  is  to  continue 
negotiations. 

Huddersfield. — In  submitting  the  estimates  of  expenditure  during 
ths  ensuing  year, 

Aid.  \VI^•A^s  stated,  at  the  Council  meeting  last  week,  that  the 
tramways  produced  a  surplus  of  £6  151  in  the  last  Huancial  year,  an 
increase  of  £1,488  upon  1907,  and  the  <-onimittee  were  able  to  transfer 
an  amount  etjual  to  Md.  in  the  £  in  relief  of  rates  after  carrying  for- 
ward £12,387  (or  3  per  cent,  on  capital  outlay)  to  depreciation  and 
.also  meeting  sinking  fund  requirements.  The  receipts  were  £84,704, 
an  increase  of  £5,508.  The  reserve  or  renewals  account  stands  at 
£46,693. 

The  income  of  the  electricity  undertaking  was  £30,353,  compared 
with  £i7,925.  The  surplus,  after  provi<ling  for  interest  and  sinking 
fund,  was  £985,  which  had  been  carried  to  depreciation  and  contin- 
gencies account,  bringing  this  up  to  £11,874. 

Hythe. — The  National  Electric  Construction  Co.  has  notiOcd  the 
Council  that  the  scheme  for  the  construction  of  electric  tramways 
will  be  proceeded  with  as  soon  as  the  necessary  capital  has  been 
provided. 

Uford. — An  inquiry  has  been  held  into  the  application  of  the 
Council  for  sanction  to  borrow  i.'27,(iOO  for  extensions  of  the  elec- 
tricity undertaking.  There  are  i!,04.5  customers  ot  the  electricity 
department. 

Indian  Electricity  Act. — The  Public  Works  Department  of  the 
Government  of  India  propose  to  appoint  a  committee  to  advise  it  in 
respect  to  the  revision  of  the  rules  undtr  the  Indian  Electricity  Act. 

International  Conference  of  Post  and  Telegraph  Officials.— 
An  international  con  Terence  of  cflicials  and  technical  oliieers  of  posts 
and  telegraphs  will  be  held  at  Budapest  from  Sept.  '21  to  '20  next. 

Leeds  --The  total  receipts  of  the  tramways  department  for  the 
year  ended  March  31  were  £340,308.  59.  .Od.,  an  increase  of  £12,574 
over  1900 

Ailu.il  working  expenses  were  £177,316.  17s.  2d.,  and  after  ])aying 
all  o|ieniling  cliinj.'cs  there  remained  a  gro.ns  jiroiit  of  £163,051.  8s.  3d. 
Addirji;  £5,090  for  hank  interest,  the  total  net  revenue  was 
£169.624.  19.>-.  7d.,  against  £166,096.  Sh.  3d.  Iiitt-rest  and  income  lax 
iihsorbed  £46,186.  19s.  8d.,  leaving  £123,337.  19s.  lid.  Contributions 
to  cinking  fund  reipiire  £37,452  (la.st  year  £33,028),  permanent  way 
renewals  £21,252  £11,480)  and  amoinits  written  ofl'  provisional 
orders  £385  (£372',  leaving  £64,246.  13s.  7d.  to  be  transferred  to  city 
fund  in  aid  of  rates,  against  £69,262.  Ss.  7d.  During  the  luust  two  years 
£250,000  liax  been  eoiilribulcd  by  the  tramways  for  relief  of  the  rate.-'. 

Liverpool. — The  National  Telephone  Co.  are  about  to  erect  a  new 
exchange  in  South  .Ithn  street. 

Maidstone.  — .An  unopiiosed  incpiiry  was  held  last  week  into  the 
application  of  the  Council  for  a  loan  of  X'lK,440  for  extensions  of 
the  electricity  undertaking. 

Metropolitan  Association  of  Electric  Tramways  Managers. 

The  meinberH  ot  tbis  Association  met  in  cnnfi'rr'nrc  at  the  Mun'ci- 
pal  and  County  Chih,  Whitehall,  S.W.,  on  I'riday  last,  to  roceivo 
and  discuss  the  report  of  Ihoir  roiuinittee  on  inntters  relating  to  the 
lic(ni>ing  of  electric  car',  iVc,     It  wan  inianiinously  decided  to  press 


for  modlBcation  of  such  clauses  of  the  Metropolitan  Public  Carriage 
Act,  1809,  as  were  deemed  necessary  for  present  day  practice. 

The  members  subseipiently  held  their  usual  dinner,  and  tlio.se  at- 
tending were  Messrs.  H.  E.  P.Iain  (West  Ham,  cliairiuMn  of  Associa- 
tion), .1.  K.  r.ruco  (L.C.t;.),  A.  ( 'ovcuey  (Eritb',  h'.  Sc-bnlicld  (fjcvton), 
.T.  Ibunmoud  (M.E.T.),  A.  Sliuw  (lliord),  11.  Tlow.ml  i  P.arking),  C. 
.Mittclhausen  iBexley),  W.  C.  I'llmau  (East  H.ini',  .ind  T.  B.  Goodyer 
(Croydon,  hon.  sec).  Sir  Clifton  Itobinson  (]jOn<lon  United  Tram- 
ways), Messrs.  W.  Murray  (Walthamstow),  G.  S|)urr  ( Walthamstowi, 
(i.  R.  Hulme  (South  Metropohtau),  and  G.  Balfour  (Dartford)  were 
unavoidably  ab.sent. 

Perth. — The  Corporation  are  applying  for  a  provisional  order  for 
powers  to  extend  the  area  of  electricity  supply,  to  construct  addi- 
tional tramways,  &c. 

Plymouth. — At  the  end  of  March  there  were  941  consumers  of 
the  electricity  department,  against 'S-^D  in  1905,  and  the  lamp  con- 
nections were  73,070  8  c.p.,  against  00,114.  During  the  quarter 
ended  March  635,45.3  units  of  current  were  sold,  producing  estimated 
receipts  of  £0,874.  los  Id.,  compared  with  583,145  units  sold  and 
£0,5'26.  15s.  7d. 

Presentations. — On  the  occasion  of  his  marriage,  Mr.  Frank 
Henrj'  Whysall,  resident  engineer  at  Bloom-street  and  Dickinson- 
street  stations,  Manchester,  has  been  presented  by  the  cflicials  and 
employes  of  the  electricity  department  with  a  silver  tea  service. 

As  a  token  of  esteem,  Mr.  F.  O'Hara,  resident  engineer  at  Torquay 
of  the  National  Electric  Construction  Co.,  has  been  presented  by  the 
staff  with  a  gold  signet  ring  and  an  illuminated  address. 

St.  Pancras  (London).— An  artesian  well  is  to  be  sunk  at  the 

King's-road  generating  station  at  a  cost  of  £'2,000. 

Swansea. — The  Harbour  Trustees  have  appointed  a  committee 
to  report  as  to  whether  electric  or  hydraulic  power  shall  be  adopted 
at  the  new  docks 

Switzerland. — The  Federal  Council  recommend  the  Federal 
Assembly  to  adopt  projects  for  a  funicular  1  metre  g.ange  electric 
railway  from  Place  Leonard,  Zurich,  to  Susenberg  (Ziirichberg\ 
about  1  mile  in  length,  and  a  1  metre  Kaug-i. electric  railway,  partly 
cogged,  from  Brigue  to  Belalp,  about  J  mile  long. 

Telephone  Rates. — A  special  meeting  of  Sunderland  Chamber  of 
Commerce  was  held  on  Wednesday  to  meet  IMr.  S.  .1.  Goddard,  the 
general  superintendent  of  the  National  Telephone  Co.,  who  gave  a 
lengthy  explanation  of  the  "  measured  rate  "  system. 

The  Motor  'Bus  Problem.  Electric  traction  seems  to  be  the 
solution  of  the  motor  omnibus  problem.  The  only  omnibus  in 
London  which  is  at  once  unobjectionable  and  mechanically  suc- 
cessful is  the  electrobus,  and  on  l-.aster  Sunday  its  value  as  a  road 
vehicle  was  further  demonstrated  by  its  being  run  from  London  to 
Brighton  on  one  charge  of  the  battery.  This,  for  so  large  and  heavy 
an  electrical  vehicle,  is  claimed  to  bo  an  unprecedented  feat.  The 
'bus,  entirely  British  built  by  the  lUectric  Vehicle  Co.,  of  West 
Norwood,  was  delivered  to  the  linghton  &  Hove  Omnibus  Co., 
which,  in  common  with  many  other  provincial  corporations  and 
omnibus  companies,  have  had  their  attention  directed  to  this  form 
of  public  service  automobile  by  the  character  of  its  operation  in  the 
metropolis,  and  in  this  fact  is  foreshadowed  an  important  and  pos- 
sibly a  wide  development  of  electric  road  traction  without  rails. 
The  London  electrobus  is,  it  is  stated  by  those  who  have  had  the 
materials  before  them  for  the  ca'culation,  operated  at  an  inclusive  cost 
of  9d.  per  car-mile,  and  its  receipts  are  said  to  have  averaged  over 
IHd.  per  car  mile  during  nine  months  of  service.  These  results  are 
mainly  due  to  its  remarkable  freedom  from  breakdown,  as  in  up- 
wards of  100,000  miles  of  travel  the  London  Electrobus  Co.  has  not 
experienced  one  serious  delay.  The  cost  of  a  day's  "  hold  up  "  in  the 
London  motor 'bus  service  is  estimated  to  involve  a  loss  of  £5.  IHs.  2d. 
No  one  has  yet  seen  an  electrobus  "  at  rest  "  in  the  gutter  of  a 
liOnilon  thoroughfare  from  any  electrical  failure. 

■Walthamstow. — The  Council  have  received  sanction  to  bor.ow 
117, 1H9  for  additional  generating  plant  and  £2'22  for  an  air  com- 
pressor and  weighbridge.  A  charge  of  K'd.  per  tinit  is  to  be  niado 
for  current  supplied  to  the  light  railways  for  the  year  ended  March  31 . 

Woolwich.—  Intensions  of  the  electricity  supply  mains,  esliiuatod 
to  cost  CMll,  have  been  authorised. 

Workhouse  Lighting.  — Haslingden  Ouardians  have  received 
amended  terms  from  KawteuBtall  Corporation  for  the  supply  of 
electricity  for  lighting  the  workhouse  and  new  inlirnuiry,  and  n 
conforonco  is  to  take  place  between  representatives  of  the  two 
authorities  on  the  subject.  Messrs.  Peers,  Copland  \-  Cardin  arc 
consulting  engineers  to  the  Guardians. 

P.  &  0.  Batti  Wallahs  Society.  Fn  reference  to  the  note  in  our 
last  issue  (p.  7.'i)  relating  to  the  lirsl  smoking  concert  of  the  Bir. 
niinghatn  Local  Section  of  this  society,  wo  are  asked  to  state  that 
all  particulars  of  the  society  can  bo  obtained  from  the  local  hon. 
sec,  Mr.  1',.  Sheppard,  5'1.  Alccstcr  road,  Moseley,  I'.iiniingham. 
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TRADE  NOTES  AND  NOTICES. 


TENDERS  INVITED. 

llnliij  Electric  lighting  coiniiiittcc  invito  tenders  for  the  supply  of 
bitiiuipn  cable.  Full  particulars  from  the  borough  electrical  engi- 
neer, Mr.  T.  P.  Wihnshurst,  Full  street,  Derby.  See  also  an  advertise- 
ment. 

London  Covntij  Council  invite  tenders  for  wiring  and  fitting  for 
electric  lighting  of  tlie  tramway  car  shed  at  Mvre  street,  Iliokney. 
Tenders,  upon  ottioial  fornix,  to  the  clerk  to  the  Council  (Mr.  (}.  L. 
Gomme),  County  llall.  Spring-gardens,  S.W.,  by  11  a.m.  May  12. 

A  iiirfoH  County  Council  want  tenders  by  11  a.m.  May  9  for  supply 
of  17 0  double-dsck  roof  covered  car  bodies  and  maximum  traction 
swing  bolster  trucks  and  complete  electricil  eiiuipments  for  same. 
Forms  of  tender  from  the  Clerk.  Sprlng-giirdens,  S.W. 

London  County  Council  want  tenders  by  11  a.m.  May  19  for 
supply  of  about  'i,000  tons  (or  alternatively  for  .'i.OOO  tons)  of  steel 
girder  tram  rails  and  fastenings.  Specitications  from  the  Chief 
Engineer,  Spring  Gardens,  S.W. 

Lonilon  County  Council  also  want  tenders  by  11  a.m.  May  12  for 
i.upply  of  3, .500  31]  in.  and  2,000  21|  in.  steel  tyres  for  electric  cars. 
Forms  of  tender  from  the  Chief  Officer,  L.C  C.  Tramways,  62, 
Finsbury-pavement,  E.G. 

West  BmiiiiuicJi  Corporation  want  tenders  by  noon,  May  9,  for 
the  installation  of  modern  destructor  plant  at  the  electri'^ity  works. 
Particulars  from  ths  Borough  Engineer  and  Sarvoyor,  Town  Hill, 
West  Bromwich. 

Porl-iiiwufh  Guardians  want  tenders  by  noon  May  13  for  wiring 
the  additional  blocks  and  the  maternity  ward  at  the  workhouse 
infirmary  Specification  from  Messrs.  Rake  &  Cogswell,  Pruden- 
tial-buildings, Portsmouth. 

StocJijiort  Tramways  committee  want  tenders  by  noon  May  4  for 
taking  up  and  re-laying  permanent  way,  paving,  &c. ,  and  for  repairs 
and  renewals  of  tramway  track.  Specifications  from  the  Borough 
Surveyor. 

Mil ni'h ester  Tramways  committee  require  tenders  by  10  a  m.,  May 
5,  for  supply  of  h.d.  copper  trolley  wire.  Specifications  from  Mr. 
J.  M.  il'Elroy,  55,  Piccadilly,  Manchester. 

West  Piiding  Piivers  Board,  Wnkejiehl,  want  tenders  for  supply 
and  fixing  of  exhaust  electrical  fans,  with  switches,  &3.,  at  their 
laboratory. 

GhnKjoiv  Corporation  want  tenders  by  May  7  for  12  months'  supply 
of  coal  to  their  electricity  stations.  Specification  from  Mr.  W.  W. 
Lackie,  75,  Waterloo-street,  Glasgow. 

East  Ilani  Corporation  want  tenders  by  noon  May  5  for  recon- 
struction andoverhead  equipment  of  tramways  for  electric  traction' 
SpeciTcation  from  the  Borough  Engineer. 

I'o)  t^mouth  Corporation  want  tenders  by  10  a.m.  May  6  for  wiring 
the  laundry  at  the  Infectious  Diseases  Hospital,  Milton.  Specifica- 
tion from  the  Borough  Engineer. 

Jiiirlington  Corporation  want  tenders  by  May  11  for  supply  of  a 
Lancashire  boiler  and  superheater.  Specifications  from  the  Borough 
Electrical  Engineer. 

AifoH  Corporation  want  tenders  by  noon  May  13  for  supply  and 
erection  of  pipework,  &c.,  for  the  electricity  department.  Speci- 
fications, &c.,  from  the  Borongh  Electrical  Engineer. 

Bedford  Corporation  require  tenders  by  May  15  for  supply  of 
Derbyshire  and  Nottinghamshire  coal  to  the  electricity  works. 

The  Commonmenlth  of  Australia  Go-vevnment  invite  tenders  (to 
be  sent  to  the  Postmaster-General,  Melbourne,  by  Aug.  25)  for  in- 
stallation of  wireless  telegraph  apparatus  at  Cape  York,  Thursday 
Island,  Goode  Island,  Port  Moresby  and  Fremantle.  Specifications, 
&:,,  from  the  Deputy  Postmasters-General,  and  will,  it  is  expected, 
be  received  shortly  by  the  representative  of  the  Commonwealth  in 
London. 

TENDERS  RECEIVED  AND  ACCEPTED. 

The  Metropolitan  Asylums  Board  has  received  the  following 
tenders  for  an  electric  lighting  installation,  &c.,  at  the  South- 
western hospital  and  ambulance  station  :  — 


W.  .1.  Fryer  &  Co.  ('»■.)  £3.434  0 

Cox-Wulker.s    5.995  0 

.T.  H.  Taylor  &  Co 5,899  0 

Laiiig,  Wharton  &  Cuii- 

niiigton 5,750  0 

F.  A.  Glover*  Co 5,700  0 

A.  C.  Smith  (Lincoln)..  4,956  16 

T.  Potter  &  Sons 4,866  0 

Wenliam  &  Water.'" 4,741  0 

IF.  .1.  (ioclfrey  4,735  0 

A.  Arthur  &  Ure 4.685  0 

W.  (;.  (Jtnnon  &  Son.s..  4,560  10 

Perry  &  Co 4,486  0 


A.  Hawkins  k  Sons    ...  £4,475  0 

G.  Weston  &  Sons  4,368  0 

Pinching  &  Walton 4,157  12 

Tilley  Eros 4,01i5  0 

C.  PulLan 4,027  16 

Lund  Bros.  &  Co 3,930  0 

Tamplin  &  Makov.«ki  ..  3,926  0 

.LS.  Anderson 3,900  0 

11.  &  C.  Davis  &  C,n.  ...  3,835  0 

W.  Uirtou  &  Sons  3,825  0 

H.  .J.  Cash  &  Co 3,819  0 

a.  E.  Tavlor  *  Co 5,787  0 

Electriral  (;o 3,700  0 


Enfjineerin  chief'.-i  estimate,  t'4,000. 


C.  &  A.  Muster  have  recently  installed  a  large  electric  crane  at 
the  Alexandia  Docks  goods  station  of  the  Lancashire  &  Yorkshire 

llailway. 

Tlic  rnuic  is  tn  bo  used  for  staeUinir  timber,  anrl  i^nmmamls  an  area 
mcisni  iii'j;  ,')10  yds.  by  57  yds.,  liftinj;  capacity  10  tons.  It  is  of  the 
(loiilile  cnnlilcver  tyi>c,  and  runs  on  a  pair  of  i-.iils  spaced  28  ft.  apart. 
Tlic  span  iif  t.lio  cantilever  is  172  ft  ,  lis  over-all  leiijitli  188  ft.,  and 
hoJMlit  fi"()in  llic  ground  63  ft.  Elect  ric  current  is  taken  from  an  over- 
head cable  at  600  volts,  a  pair  of  irolley  poles  beiny  arranijcd  at  one 
end  of  the  cantilever.  With  a  full  load  of  10  tons  the  crane  will  hoist 
at  the  rate  of  93ft.  per  minute,  taking  93  E.H.r.  It  will  traverse  the 
same  load  at  482  fl.  i)er  minute,  .and  move  alonf.'  the  track  bodily  at  a 
speed  of  455  ft.  per  minute. 

Southend  on  Sea  Council  have  accepted  the  following  tenders  :  — 

E.  iSi  B.  H.  Davcy,  conden.ser  tank.  £370  ;  Brilisli  Tliomsonllouston 
Co.,  switchljo.-ud  panel  and  gear  for  500 k\v.  .set  ;  .1.  E  &  S.  Spencer, 
steam  pipes,  £50.  lOs.  ;  Alton  k  Co  ,  exliaust  pi|>es,  £315.  5s.  : 
Hopkinson  &  Co.,  Glenfield  &  Kernied^'.  Holden  &  Brook  and  .1.  Dore 
&  Co.,  valves  ;  Tudor  Accumulator  Co.,  positive  b.attery,  £369  and  £46 
per  anmnn  for  10  years  for  maintenance. 

The  Stalybridge,  Hyde,  Mossley  and  Dukinfield  Electricity  and 
Tramways  Board  recently  recsived  the  following  tenders  for  a 
2,000  kw.  turbo-alternator  and  condensing  plant  :  Willans  &  liobin- 
son  (accepted),  £8,250;  C.  A.  Parsons  &  Co.,  X'7,900. 

St.  Pancras  (London)  Council  have  provisionally  accepted  the 
tender  of  Charrington,  Sslls,  Dale  &  Co.  for  (iOO  to  800  tons  "  Bab- 
bington  "  large  hard  steam  coal  at  16s.  3d.  per  ton,  and  that  of 
Spenser  Whatley  (Ltd.)  for  600  to  HTO  tons  of  "  Desford  "  steam 
cobbles  at  14s.  lid.  per  ton. 

Woolwich  Borough  Council  have  accepted  the  tender  of  Davis- 
Perret  (Ltd.),  for  the  supply  of  oil  eliminating  plant  at  j6299.  L'h., 
to  be  delivered  in  4 — 5  weeks.  Seven  tenders,  varying  from  ,t'90 
to  the  amount  of  the  accepted  tender,  were  received. 

Battersea  (London)  Council  have  accepted  the  tender  of  the  Lan- 
cashire Dynamo  &  Motor  Co.  for  a  feeder  booster,  switchgear,  spares, 
&c.,  at  £1,502.  4s. 

The  following  tenders  have  been  accepted  by  Huddersfield  Cor- 
poration :  British  Thomson-Houston  Co.,  meters;  McPhail  &  Simp- 
son,superheaters  ;  and  John  Radcliffe  &  Son, foundations  for  new  plant. 

Woolwich  Council  received  10  tenders  from  9  firms  for  the  supply 
of  electricity  meters,  and  the  oSer  of  Chamberlain  &  Hookham  has 
been  accepted. 

Harrogate  Council  have  accepted  the  tender  of  I!.  W.  Ledger  for 
meter  boads:  large  £2.  8s.  per  gross,  small  £1.  IGs. 

Kettering  Council  have  accepted  the  tender  of  Chamberlain  & 
Hookham  for  electricity  meters. 

The  Postmaster-Genei-al's  Department,  Adelaide  (South  .Vus- 
tralia)  has  accepted  the  tenders  of  11.  B.  Hungerford,  (or  common 
battery  switchboards  and  cables  and  subscribers'  sets  ;  W.  McLean 
&  Co.,  jacks  and  metallic  circuit  plugs  ;  Unbehaun  &  .Johnstone, 
clearingindicators  ;  A.  W.  Dobbie  &  Co.,  Kellogg  listening  and  ring- 
ing keys  ;  Geo.  Wills  &  Co  ,  h.d.  copper  wire  and  porcelain  insula- 
tors ;  O.  flaes,  soft  binding  wire;  and  Rabone,  Feez  &  Co.,  copper 
tapes  and  binders  and  insulators. 

Melbourne  (Victoria)  Corporation  have  accepted  the  tenders  of 
W.  T.  Henley's  Telegraph  Works  Co.,  J.  A.  Newton  &  Co., 
Lawrence  &  Hanson  and  Wm.  McLean  &  Co.,  for  electrical  stores 
for  12  months. 

The  tender  of  Mace  &  Nicholson  has  been  accepted  for  the  ex- 
tension of  Wellington  (N.Z.)  municipal  electricity  works,  at  £9,946. 

Tramformer  Contracts. — Among  recent  contracts  obtained  by 
the  transformer  department  of  Messrs.  Ferranti -Limited,  Hollin- 
wood.  Lanes.,  is  that  for  the  supply  of  55  transformers  for  St. 
Petersburg  Municipal  Council.  The  competition  for  this  contract 
on  the  part  of  the  chief  Continental  manufacturers  was  extremely 
severe.  Owing  to  the  very  high  Russian  import  dutj',  which  is 
assessed  upon  the  weight  of  the  articles,  light  but  bad  efficiency 
transformers  are  at  an  advantage  as  regards  initial  cost,  and  such 
transformers  have  as  yet  been  exported  to  Russia  by  the  German 
and  other  manufacturers  who  have  hitherto  handled  this  trade. 
Some  time  ago  Dr.  C.  Garrard,  manager  of  Messrs  Ferranti's 
transformer  department,  secured  permission  to  submit  several 
special  high-efficiency  type  "  E.  X.  "  transformers  as  samples  to  St. 
Petersburg  Council.  The  tests  on  these  were  so  satisfactory,  and 
the  saving  shown  to  be  possible  over  a  number  of  years  was  so  large, 
that  the  result  has  been  the  above  contract. 

Electricity  in  Mining,  Textile  Mills,  &c The  following  orders 

have  recently  been  secured  by  the  power  and  mining  depjrtment 
of  the  British  Thomson-Houston  Co. :  — 

Slieltield  Coal  Co.  (lor  their  Birley  Collieries,  near  Sheffield),  one 
250  kw.  375  revs,  per  min.  3,000  volt  50  cycle  three-phase  B.T.-B.- 
Belliss  gcnciating  .sot,  three  panel  main  swifcliboard,  fivesets  of  main 
and  tail  haulages  (two  30n.i'.  anil  tlucc  50  ii.i'.),  two  motor-driven 
pniiqis  (30ii.f.  and  80h.p),  and  one  100  kw.  and  twoTOkw.  trans- 
formcis  ,ind  high-tension  and  low-tension  panels. 

Pease  it  I'artners  (Darlington),  plant  to  be  installed  at  Bowden  Close 
Colliery  :  One  120  h.i-.  480  revs,  per  min.  410  volt  40cyclos  three-phase 
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slipriiifr  protocteiltypc  liaulagc  motor,  with  tramwa\'  tV|)e  reversiiif; 
coiitroliei-  aiiJ  panel,  one  25  iir.  770  levs.  per  min.  fan  motor  and  one 
130  kw.  three  phase  2,750/410  volt  oil-cnoled  transformer,  with  the 
necessary  switchtrear. 

Moni-  &  Shaw  iTolesworth,  near  Taniworthl:  Main  switchboard, 
pit  bottom  and  feeder  panels,  one  75  ii.r.  three-phase  motor  for  drivini; 
endless  haulaji^e  gear  and  the  recpiisite  feeder  cable. 

(Jwynnes  Limited  (Hammersmith,  London  I :  Testing  plant  (120  k\v. 
motor-generator  set,  made  up  of  two  60 1;  w.  c.c.  generators  tandem 
coupled  to  one  induction  motor,  one  llOk.va.  three-phase  irutor 
generator,  and  a  motor  exciter  of  10  kw.). 

I>.  Selby  Bigge  &  Co.  (for  Earl  Fitzwilliain's  Colliery,  at  Elsecar, 
near  Shellicld)  :  One  350 kw.  exhaust  steam  turbo-.aUcrnator,  willi 
heat  accumnlator,  condenser  and  the  requisite  switchgear  ;  and  (for 
Cannoi)  Collieries,  near  Lydney,  (Hos.)  two  300  kw.  375  revs,  per  min. 
2,750/3,000  volts  50  cycles  three-phase  alternators  complete  with  ex- 
citers and  rheostats,  for  direct  coupling  to  high-speed  engines. 

Vickers,  Sons  &  Maxim  (on  behalf  of  the  Admiralt}')  :  21  motor- 
generator  sets,  each  giving  120  amperes  at  55  volts  (6'6kw.)  1,600 
revs,  per  min.  with  the  necessary  control  panels.  (These  are  to  operate 
.searchlights  on  board  H.M.S.  "Vanguard"'  which  Messrs.  Vickers, 
Sons  &  Maxim  are  building.) 

Glenboig  Union  Fireclay  Co.  ((ilenboig,  N.B.):  Two  45,  one  25 
and  one  15  ir.p.  three-phase  motors  and  panels  and  two  transformers, 
for  driving  pumps  at  their  works. 

Finlavson,  Bouslield  &  Co.'s  Linen-thread  Mills  (Johnstone,  N.I'. ) : 
One  WO  kw.  428  revs,  pei-  min.  300/550  volt  50  cycle  three-phase  alter- 
nator, with  three  pedestal  bearings,  protection  caps,  rope  pulley,  base 
plate  and  ilirect-conpled  exciter,  together  with  necessary  switchgear. 

Joshua  Whiteley  &  Co.  (HuddersHeld,  for  their  Albert  textile  mill)  ; 
Complete  installation,  consisting  of  23  three-phase  induction  motors, 
totalling  upwards  of  600  ii.i'. ,  with  necessary  steel  work  for  mounting 
coiling  motors  and  controlling  gear  and  cables.  (This  is  the  lirst  tex- 
tile mill  to  be  electrically  driven  from  the  Corporation  three-phase 
mains  in  the  Huddcrsfield  district,  one  of  the  main  centres  of  the  tex- 
tile industry.  This  contract  should  be  as  far  reaching  in  its  influence 
on  the  development  of  textile  driving  in  this  district  as  the  Acme  Mill 
has  been  in  Manchester.) 

Steel,  Peech  &  Tozer  (Sheffield):  One  750  kw.  285  revs,  per  min. 
"  MP  "  type  c.c.  generator  for  direct  coupling  to  Belliss  engine. 

J.  Booth  &  Bros.  (Rodley,  near  Leeds i :  Equipments  for  four  cranes 
— two  24,  two  15,  one  10,  one  8,  four  74,  one  5  and  two  3  Ji.r.  three- 
phase  400  volt  induction  motors,  710  revs,  per  min.,  in  all  13 machines, 
complete  w  ith  tramway-type  controllers  and  brake  magnets. 

Admiralty  ;  Nine  motor-generators  (eight  120  and  one  8  amperes) 
for  operating  searchlights  on  H.M.S.  "  Defence." 

Robt.  Addis  &  Son's  Collieries  (for  Ronshal  Colliery,  No.  7  pit,  Coat- 
bridge):  One  250  kw.  (310k,v.a.)  three-phase  generator.  550  volt  50 
cycle  coupled  direct  to  Belli.ss  engine. 

Stevenson,  MctiuHie  &  Milne  (for  Binley  Colliery,  of  Merry  &  Cun- 
ningham, (ilasgow)  :  Two  62.^  kw.  c.c.  generators  coupled  on  combined 
base  to  one  Howden  engine  and  a  four-panel  switchboard. 

Ansley  Hall  Coal  k  Iron  Co.  (Atherstone,  Warwickshire) :  One 
600  kw.  340  revs,  ner  min.  500  volt  compound-wound  open-tj-pe  c.c. 
{generator,  to  be  driven  by  ropes  by  a  pair  of  Robej' engines  running  at 
85  revs,  per  min.,  and  two  switch  panels  for  above. 

Bolckow,  Vaughan  &  Co.  (Dean  &  Chapter  coke  oven  pl.ant) :  Eiglit 
16,  two  10  and  four  3i  ii  i'.  three-phase  motors,  com|)lcte  with  the 
neerlful  controllers  and  switches, 

BUSINESS  NOTICES. 

Owing  to  the  very  large  increase  in  their  business,  Messrs. 
Everett,  lalgcunibo  &  Co.  (I;td.)  have  had  to  make  considerable  ex. 
tensions  to  their  works  at  Ilendon,  and  also  to  add  to  the  personnel 
of  the  company.  Mr.  I'atrick  Hamilton,  B.Sc,  A.M. Inst. C.E  , 
M.I.I'j.E.,  formerly  manager  of  the  electrical  department  of  Kelvin 
&  James  White,  has  joined  the  board  of  directors  of  the  company, 
and  will  take  an  active  part  in  the  supervision  and  design  of  their 
various  products  and  in  tlie  management  of  the  business  generally. 
Mr.  llamilton  will  bo  located  chielly  at  the  Westminster  offices 
(87,  \icloria-8treGt,  London,  S.W.). 

Mr.  .John  F.  B.  Vandelour,  ii,  Dineen-building,  Toronto,  informs  us 
that  ho  is  sole  agent  in  Canada  for  Messrs.  Evershod  &  Vignoles, 
and  that  ho  is  making  arrangements  with  other  linns  for  acting  as 
their  representative.  I\Ir.  Vandelour  is  at  present  in  this  country 
(addre  s,  IH,  Salisbury-road,  Hove,  Sussex). 

LIQUIDATIONS,  &c. 
Claims  against  the    Kcvan    Electric   Co.  (I/td.)  by   .Inne  Ii  and 
against  Kevan    Signs  (Ltd.)  by  .luno   'j    to    Mr.    I'l.    Ilcisch,  120, 
Fenchurch-strcct,  London,  E.C. 

Claims  against  the  Monobloc  Accumulator  Synd.  (Ltd.)  by  May  30 
to  Mr.  11,  Newson-Smith,  87,  Walbrook,  London,  i'..C 


Plant  for  Sale.  -Afr  E.  .1.  Jennings,  West  Walls,  .Ncwcasilo-on 
Tyne,  has  for  sale  electrical  machinery,  snitublc  for  isolated  genor 
ating  plants  or  extensions  of  existing  plants.  The  inachinery  con- 
stitutes tho  whole  of  the  generating  plant  at  ibe  Dale  I'.nd  dec 
tricity  station  of  I'iniiinghain  Corporation,  which' has  boon  p\ir- 
chaseil  by  Mr.  .lonnings.  Photos  and  full  list  on  application. 
Further  particulars  arc  given  in  an  advcrtisomcnt. 


A  (Jkw.  secondhand  dynamo,  with  switchboard,  and  a  quantity 
of  fittings  are  offered  for  sale.  May  be  inspected  at  Pauling's  depot, 
Greenford  Station  (ti.AV.R.),  Southall.     See  an  advertisement. 

An  advertiser  wishes  to  dispose  of  two  12  in.  Blackman  fans,  with 
starters,  for  220  volt  d.c.  circuit. 

Metallic  Filament  Lamp  Patents. — An  important  firm  iu  the 
United  States  advertises  that  it  is  open  to  talie  licences  under  patents 
in  that  country  relating  to  high  efhciency  metallic  filament  lamps. 
Applications  to  Messrs.  Lloyd-Wise  &  Co.,  chartered  patent  agents, 
46,  Lincoln's  Inn-fields,  London,  W.C. 

Manchester  Electrical  Exhibition. — An  advertisement  on 
another  page  gives  some  particulars  relating  to  this  exhibition, 
which  will  be  open  from  Oct.  ;!  to  Get.  31  next  inclusive.  There  is 
good  evidence  that  the  project  is  being  widely  stjpported  by  the 
electrical  industry,  and  on  the  General  committee  are  representa- 
tives of  Bolton,  Bradford,  Bury  and  Nottingham  Corporations,  of 
the  Supply  Companies,  the  Institution  of  Electrical  Engineers,  the 
Mimicipal  Electrical  Association,  the  National  Electrical  Manu- 
facturers' Association,  the  Electrical  Contractors'  Association,  and 
of  the  general  exhibitors.  The  prospectus  of  tho  exhibition  and 
lloor  plan  can  be  obtained  from  the  London  office  of  the  exhibition, 
2,  Queen  Anne's-gate,  S.W.,  where  applications  for  space  will  also 
be  received.  The  profits  will  be  allocated  to  a  percentage  return  to 
exhibitors,  contributors  and  donors  and  to  contributions  to  charities 
connected  with  the  electrical  industry,  and  the  surplus  (if  any)  will 
be  dealt  with  as  the  General  committee  decides. 

CATALOGUES,  &c. 

Marelli  Fans, — With  the  approach  of  summer  (approach  is  the 
right  word  during  this  Yuletide  weather)  the  thoughts  of  the  elec- 
trical dealer  not  unnaturally  turn  to  fans.  Should  the  Clerk  of  the 
Weather  allow  them  to  continue  to  wander  in  this  du-ection  during 
the  next  few  weeks  they  might  turn  towards  the  price  list  of  Ercole 
Marelli  &  Co.,  26,  Garlick  hill,  London,  E.C,  deahng  with  a  very 
wide  range  of  electric  fans.  The  list  contains  good  illustrations  of 
the  different  makes  of  fans  which  the  company  offers  for  the  coming 
season.  These  include  ceiling  fans,  porthole  fans,  table,  desk  and 
bracket  fans,  also  combinations  of  ceiling  fans  with  fittings.  The 
"Maestrele"  type  of  ceiling  fan  is  made  for  use  on  alternating- 
current  single  phase  circuits.  The  list  is  completed  by  a  page 
devoted  to  smill  electric  motors  for  a.c.  and  d.c.  circuits. 

TJie  "  Arrnj1(t>iie.''—3.  &  II.  Grevener,  Eldon-street  House,  Lon- 
don, E  C,  inform  us  that  they  are  the  sole  vendors  of  the  "  San- 
toni  "  flame  arc,  and  that  this  lamp,  which  they  are  marketing 
under  the  name  of  the  "  Arcoflame,"  can  be  delivered  from  stock, 
together  with  aecessories.  Tliey  are  also  oftering  a  4.\  amp.  d.c.  flame 
arc.     The  lamps  are  described  in  list  AlO. 

Time  Switch. — A  loose  leaflet  is  being  issued  by  Venner  &  Co  , 
Old  Queen-street,  London,  S.W.,  describing  their  R.B.  type  time 
switch  for  incandescent  street  lighting. 

Fans. — We  are  uncertain  as  to  the  wisdom  of  calling  attention 
to  the  latest  list  of  the  Electrical  Co.,  Charing  Cross-road,  London, 
W.C,  which  deals  with  fans.  We  can  voucli  for  the  cool  appear- 
ance of  the  lady  on  the  cover,  but  wo  dare  not  recommend  her 
appearance  in  public  this  weather,  unless  her  presence  would  at 
once  clear  the  air  of  its  vapours.  We  had  bettor  reserve  details  of 
the  fan  list  for  a  later  issue. 

Metal  Filament  Lamps. — The  supplies  department  of  Neville, 
Williaius  &  Co.,  11-13,  Southwark- street,  S.E.,  send  us  two  of  their 
latest  lists  dealing  with  metal  lilaiuent  lamps  of  English  make, 
and  an  autonuitic  switch  for  isolating  small  transformers  used  in 
connection  with  metal  filament  lamps. 

'rran.ifoniicrn.  A  list  describing  and  pricing  the  small  trans- 
formers made  by  W.  E.  Burnand  iS;  Co.,  llccley,  Sheflield,  is  to 
hand.  Accompanying  it  is  a  small  brochure  comparing  electricity 
and  gas  for  power  purposes,  to  the  advantage  of  the  former.  This 
should  be  in  tho  hands  of  every  power  user. 

Accumiilaloi.''. — From  the  latest  list  of  A.  J.  Wright  (Ltd.),  Loy- 
ton  Green-road,  London,  N.lv.  wo  gather  that  every  kind  of 
ignition  and  portable  accnnuflator  is  made.  A  large  stock  of  acces- 
sories is  also  kept.     Lists  M  and  I  give  full  details. 


COMPANIES'  MEETINGS  AND  REPORTS. 

Indo  European  Telegraph  Co.  (Ltd.) 

Th(^  flirty  lirsl  ordinaiy  general  meeting  was  held  .11  llicn'  olliees  OTi 
'I'uesday,  under  ( ho presideney  cif  Mr.  .1.  HKiiiiKin'  Thitton. 

I'hc  SECKKT.VKV  (Mr.  Jo1ni  1.  McthcU)  read  Iho  nolioo  conveninff 
the  meeting  and  the!  auditor.-*'  rep(Ul . 

The  CHAIRMAN  said  :  (ieutleman,  before  dealing  with  tho  report 
.and  accounts,  1  wish  to  make  a  fi'W  remarks.  The  shareholders  arc, 
of  enur.sp,  aware  that  the  Director  tiencral  of  Imperi.il  (Joriniui  Tele- 
graphs   is,  ex    cilli(^io,   a    monibir  of   our  boanl.       Heir    Sydiiw ,    who, 


inid   a  few  weeks  ago,    occupied   (ho   po'-ition   referreil     lo,   has    re- 
inqnisheil  it  in  i>r<lcr  Iu  lake  up  the  liigii  ollicu  ut  Finuncu  Minister  of 
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liiL-  ( ierinan  Einpiro.  To  praise  Herr  Sydow's  business  capaljilitios 
wimlil  clearly  be  a  work  of  supererop:ation,  as  tlio  above  aio  facts 
which  speak  for  thenii^clvcs,  but  tlie  directors  are  desirous  not  to 
let  this  occasion  pass  without  a  tribute  to  Hcrr  .Sydo-.v's  personal 
qualities.  They  have  frreat  pleasure  in  referrinij  ]5ubli(Jy  to  the  very 
friendly  natm-e  of  their  relations  with  Herr  Sydow,  and  to  the  unfail- 
ing courtesy  displayed  by  him  towards  the  company.  The  directors 
wish  to  place  on  record  their  great  rc^iret  at  the  severance  of  these 
friendly  relations,  wliilst  at.  the  same  timeoQ'ering  him  their  heartiest 
good  wishes  in  his  new  otlice  (cheers). 

Turning  to  the  report,  you  will  observe  that  the  directors  are  able 
to  speak  favourably  of  the  satisfactory  working  of  the  company's 
systeuj.  It  is  always  satisfactory  to  report  progress  in  the  right 
direction,  and  tliere  h;is  been  .steady  progress  in  the  reduction  both  of 
the  time  occupied  in  lransu>is.sion  of  telegrams,  and  of  the  number  of 
errors  made  on  the  company's  system.  In  1906  a  telegram  to  India 
or  the  Tar  E:ust  took  an  average  time  of  transmission  between  London 
and  Telieran  of  AO'SS  miimtes,  and  in  1907  36-8  minutes,  a  reduction 
I  of  approximately  five  miinitcs,  and  this  without  addition  to  the  num- 
1  ber  of  w  ires  at  our  disposal,  and  in  the  face  of  an  increase  in  the  num- 
i  ber  of  telegrams  transmitted.  In  1907  the  percentage  of  errors  made 
I  by  our  instrument  clerks  waK  0044  -that  is,  under  one  error  per  2,000 
words  transmitted — as  against  0046  for  the  preceding  year.  These 
improvemenls  have  been  att-.iined  under  the  straiii  imposed  upon 
I  the  start'  by  the  pronouncouble-combinationcode  theory  of  code 
formation,  upon  which  the  very  great  majority  of  codes  now  in  use 
are  based.  Every  ready  to  meet  the  reasonable  demands  of  mer- 
chants, the  London  Telegraph  Conference  of  1903  admitted  as  code 
any  wor<ls,  whetlier  genuine  or  artificial,  formed  of  syllables  capable 
of  pronunciation  according  to  the  usage  of  one  of  the  (ierman, 
English,  Spanish,  French,  Dutch,  Italian,  i'ortuguese  or  Latin 
languages.  The  practical  outcome  of  this  concession  has  been  words 
made  up  of  two-  and  tliree-letter  permutations,  and  combinations 
of  the  letters  of  the  alphabet,  limited  in  .scoi)e  only  bj-  the  necessity 
of  inter[inlating  a  minimum  of  vowels  to  keep  up  the  appearance  of 
prouoinicealiility.  Thus  we  got  code  words  such  as  those  mentioned 
in  the  recent  letter  of  the  General  Post  Office  to  the  London  Chamber 
of  Commerce — riamely,  BujUsrocty,  Bywrgrocb.x  and  Liijracikpcr, 
which  it  is  impossible  to  consider  as  pronouceable.  The  last  word 
looks  like  "  Liperacker  "  (laughter).  The  transmission  of  combinations 
such  as  the.se  presents  enormously  increased  difficulty  to  the  operators, 
there  being  no  [jossible  check  to  avoid  error  such  as  there  was  when 
code  words  had  a  real  existence  in  a  real  language.  To  the  delay  in 
transmission  residting  from  the  above,  there  must  be  added  thefurtlier 
delay  resulting  from  the  enormouslj'  increased  number  of  re|)etitions 
rendered  necessarj*  bj  the  use  of  the  artificial  words  referred  to.  It 
will  hardly  be  believed  that  repetition  telegrams  form,  on  our  system, 
25  |)er  cent,  of  the  whole  number  of  telegrams  carried.  The  comjjany 
is  now  making  experiments  with  the  duplex  .system,  applying  it  to 
Wheatstone  working,  ami,  so  far,  the  results  of  these  experiments 
have  l)een  satisfactory.  The  object  at  present  aimed  at  is  to  make  uj) 
for  the  possible  tenjporary  loss  of  one  of  our  two  cable  wires,  in  case 
the  relative  cable  is  interrupted,  but  should  a  permanent  increase  in 
our  carrying  cajjacity  lie  rendered  necessary  by  increasing  traffics,  it 
may  become  imperative  to  make  arrangements  to  introduce  duplex 
working  over  the  whole  of  our  sjsteni. 

The  revenue  from  message  account  and  other  sources  amounted  to 
£136,579,  as  compared  with  £124,610  for  1906,  increase  £11,969.  The 
expenses  were  £73,053,  compared  with  £73,643  for  1906,  a  decre.a.se  of 
£590.  The  depreciation  of  the  company's  investments  during  the  year 
is  again  very  heavy,  and  to  meet  it  £18,144  has  Ijeen  provided  out  of 
profit.  The  directors  propose  the  usual  final  dividend  of  £14,875  and 
bonus  of  £17,000,  leaving  £8,553  to  carry  forward,  against  £8,974  for 
the  previous  year.  We  have  again  decided  to  recommend  a  distribu- 
tion from  intprest  on  in\'estments  of  15s.  per  share  (free  of  tax).  I  now 
move  the  adoption  of  the  report  and  accounts,  and  the  approval  of  the 
dividend  .and  bonus. 

Mr.  CH.\RLES  HOLLAND  seconded  the  resolution,  which  was 
carried  unanimously. 

On  the  motion  that  Mr.  J.  Herbert  Tritton  and  Mr.  L.  Delbrlick  be 
re-elected  directors, 

Mr.  G.  VON  CHAUVIN,  in  seconding  the  motion,  said  :  The  Indo- 
Europoan  Co.  h.as  now  completed  practically  40  gears'  term  of  its  exis- 
tence, and  this  is  somewhat  like  a  jubilee.  Wlien  the  comp.any  was 
originally  started  with  the  idea  of  [iroviding  telegraphic  communica- 
tion over  the  route  which  the  company  is  now  occupying,  there  were 
two  gentlemen  on  the  Continent  who  took  a  particular  inlierest  in  the 
enterprise,  and  who  eventually  granted  the  concession  to  the  com- 
pany. One  of  them  was  Gen.  Liiders,  who  was  Diiector-General  of 
Telegraphs  in  Russia,  and  the  other  was  my  father,  who  was  then 
Director  of  Telegraphs  in  I'russia,  and  who  afterwards  Ijecame  Director- 
General  of  Telegraphs  in  Germany.  Even  at  that  early  stage  I  had  a 
certain  amount  of  work  to  do  with  the  Indo. European  Co.  I  had 
something  to  do  with  some  of  the  preliminar}'  negotiations,  and  at  a 
sub.sequent  period  I  went  to  the  Caucasus,  and  part  of  the  Ijuilding  of 
the  line  was  entrusted  to  my  charge,  so  that  some  of  your  telegraph 

roles  and  telegraph  wires  or  their  predecessors  were  put  up  by  myself. 
have  seen  the  company's  development,  and  I  can  say,  from  the  point 
of  view  of  an  expert,  which  I  claim  to  be  in  that  respect,  that  the 
management  of  this  company  has  been  excellent  from  every  ])oint  of 
view.  I  therefore  desire  to  put  forward  a  suggestion  that  w'e  should 
ask  our  directors  to  insert  a  clause  in  the  notice  convening  the  next 
annual  general  meeting  that  it  is  the  intention  of  a  shareholder  to 
move  that  .a  substantial  sum  of  money  be  voted  to  the  directors  in 
recognition  of  their  past  services  to  this  company. 


The  motion  for  the  re-election  of  the  retiring  directors  was  then 
carried  unanimously.     The  retiring  auditors  were  also  re-elected. 

A  cordial  \ote  of  thanks  to  the  chairman,  directors  and  staff  was 
then  adopted. 

PRESENTATION  TO  THE  CHAIRMAN. 

At  the  conclusion  of  the  meeting  a  |iresentation  was  made  by  Mr. 
Holland  to  the  respected  chairman  of  the  company,  Mr.  J.  Herbert 
Tritton.  This  consisted  of  three  handsome  silver  vases,  manufactured 
in  accordance  with  the  style  iK-culiar  to  the  James  II.  period.  The 
stand  for  the  centre  and  largest-  vase  bore  the  following  inscription: 
"  Prcvsented  to  J.  Herbert  Tritton,  Ksq.,  by  his  colleagues  on  the  Hoard 
and  the  senior  ollicials  of  the  Inilo-European  Telegraph  Co.,  in  com- 
memoration of  his  most  successful  and  kindly  connection  of  40  years 
as  Director  and  Chairman  of  the  Company.'' 

Mr.  HOLLAND,  in  making  the  presentation,  s.aid  :  My  dear  Tritton, 
it  is  my  pleasant  privilege  as  senior  director  to  make  this  presentation 
to  j'ou  on  behalf  of  your  colleagues  on  the  lioard  and  the  heads  of 
departments  and  foreigir  representati\cs  of  the  company-.  We  hope 
you  will  accept  this  souvenir  as  an  expression  of  the  very  ki[i<lly  feel- 
ing we  all  have  for  you,  and  our  appreciation,  not  onl\'  of  the  able  way 
you  have  presided  over  the  destinies  of  the  company,  l)ut  also  of  your 
unfailing  sympathy  for  all  members  of  the  stall'.  We  wish  you  every 
good  wish,  with  the  sincere  hope  —in  which  I  am  sure  every  shareholder 
of  the  company  will  cordially  join  me— that  you  may  continue  to  re 
niMo  our  chairman  for  verv  many  ve.ars  to  come  (cheers). 

The  CHAIRM.\N  said  :"  Mr.  Holland  and  dear  colleagues,  both  on 
the  lioard  and  among  the  staft'of  the  Indo-European  Telegraph  Co.,  I 
am  really  overwhelmed  at  so  unexpected  a  presentation.  It  is  true  I 
have  been  for40\ears  a  member  of  the  board — from  its  incejition,  in  fact, 
in  the  year  1868.  To  use  Mr.  von  Chauvin's  words,  I  may  [ile.ad  in 
extenuation  that  I  was  caught  veiy  young  (laughter).  Forty  years 
ago  we  had  not  the  present  instruments,  woliad  nut  the  present  highly 
trained  men,  an<l  it  was  a  great  venture  to  attempt  to  Lay  a  land  line  of 
so  many  thousand  miles'  length  ;  and  if  those  gentlemen  who  w  ent  out 
could  tell  their  exijeriences  in  the  steppes  of  Russia,  in  the  ravines  of 
the  Caucasus,  and  in  the  mountainous  districts  of  Persia,  there 
would  be  many  a  thrilling  story  to  tell.  Perhaps  our  friend  Mr.  von 
C'hauvin  will  one  day  give  us  his  reminiscences  in  these  matters.  It 
was  no  light  task,  but  it  was  successfully  accomplished,  although 
financial  success  was  rather  slow  in  crowning  our  ertbrts  in  the  early 
stages  of  the  company.  We  wei-e  fortunate  in  our  two  first  chairmen, 
Mr.  Grimston  and  Col.  Holland,  and  were  fortunate  also  in  our  rela- 
tionships both  with  the  German  and  the  Russian  Governments.  A 
great  jiart  of  our  success  has  been  owing  to  that  fact.  I  would  like 
to  mention  a  director,  Mr.  C.  W.  (Siemens,  afterwards  Sir  \Villiam 
Siemens,  as  having  been  largely  instrumental  both  in  Germany  and 
Ru.ssia  in  bringing  about  this  result.  I  nuist  not  forget  also  Mr.  Henrj' 
Wea\er,  «ho  did  "so  much  for  us  in  our  first  years,  nor  Mr.  William 
Andrews,  who  succeeded  him,  nor  his  son,  Mr.  T.  W.  Stratford- 
Andrews,  who  is  now  our  managing  director.  Nor  must  I  forget  to 
mention  the  memljers  of  the  staff  generally.  We  have  been  well  served 
throughout  in  this  country  and  abroad  by  those  who  are  our  servants. 
I  Far  be  it  from  me  to  think  that  the  chairman's  share  in  the  success  of 
the  company  has  been  anything  but  very  small  indeed,  so  that  I  feel 
overwhelmed  at  what  has  been  said,  and  at  this  mark  of  esteem,  which 
I  very  gratefully  acknowledge. 


West  Coast  of  America  Telegraph  0).  (Ltd) 

The  eleventh  ordinary  general  meeting  was  held  yesterday,  Sir  John 
Denison-Pentjer,  K.C.M.G.,  presided. 

The  SECRETARY  (Mr.  Fredk.  L.  Robin.son)  read  the  notice  con- 
vening the  meeting  and  the  auditors'  report. 

The  CHAIRMAN  said:  You  will  see  from  the  report  that  the 
gross  receipts  for  1907  came  to  £61,854,  as  against  £68,018  in  1906. 
This  shows  a  decrease,  I  regret  to  say,  of  £6,194.  The  causes  of  this 
reduction,  however,  I  think  are  satisf.actorily  accounted  for.  To  begin 
with,  tlie  traffic  has  not  been  as  good— not  only  the  international 
tiuiffic,  but  the  local  traffic  also.  Another  material  cause  is  that  the 
average  of  the  exchange  in  1907  was  about  11:1,  whereas  in  1905,  the 
pre\ious  year,  it  was  as  high  as  14J.  Then  our  competitors  have 
opened  an  office  at  Antofagasta,  and  although  that  has  not  taken  very 
much  traltic  from  us,  at  the  same  time,  as  you  are  fully  aware  when  there 
are  two  companies  the  public  play  ort'one  against  the  other.  The  ex- 
penses for  the  year  amounted  to  £34,616,  as  against  £34,173— an  actual 
increase  of  £443.  I  have  seen  this  morning  a  jiaragraph  and 
an  article  in  a  paper  with  regard  to  "the  very  low  dividend  "we 
are  paying,  which  is,  however,  the  same  dividend  as  we  paid  last  year. 
The  paragrajjh  complains  of  the  dividend,  and  says  we  are  perfectly 
able  to  increase  it  and  pay  very  nearly  doulile  as  much.  The  article 
commends  the  board  for  their  caution  in  not  increasing  the  dividend. 
I  should  like  to  point  out  to  you  the  position.  You  have  a  preference 
capital  of  £170,000— that  is",  debentures  and  income  bonds.  That 
amount  has  to  lie  met  some  daj',  and  at  a  not  very  distant  time.  You 
have  an  ordinary  capital  of  £112,520.  It  is  quite  true  we  have  the 
money  to  pay  a  larger  dividend,  l)ut  if  we  use  it  in  that  way  what  are 
we  doing '!  We  are  simply  tlepreci;iting  and  not  increasing  the 
value  of  your  ordinary  shares.  Hecause  if  we  can  go  on  as  we 
are,  paying,  as  I  hope  your  Board  will  be  able  to  do,  a  very 
sm;xll  dividend  and  increasing  your  reserve,  when  the  time  comes 
when  we  have  to  p.ay,  or,  at  any  rate,  to  make  an  arrangement 
for  the  continuation  of,  jjart   ot  "this   £170,000,   I    think    30U    will 
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ao-ree  with  me,  we  are  in  an  infinitely  lietter  position  to  do  it  if  we 
have  a  good  sound  reserve  fund  at  our  back.  I  w.uit  to  impress  upon 
you  this  fact  that,  in  paying  a  small  dividend  we  are  increasing  the 
value  of  \onr  ordinary  shares,  and  nol  iliniinislnng  it.  I  now  move 
the  adoption  uf  llie  n-purl  :\ni\  accniinls. 

.Sir  AL,BEl:'r  .1.  LKPI'OCCAl'l'IOL,  K.I '.IF,.,  .seconded  the  motion, 
which  was  adopted  without  discussion. 

Resolutions   approving  the  dividend   .and   i-e-electing   the  retiring 
director  (Sir  John  Denison-Pender)and  the  retiring  auditors  were  then 
■  carried,  and  after  a  \  ote  of  thanks  to  the  chairman  aiifl  directors  tlie 
proceedings  terminated. 

Marconi's  Wireless  Telegraph  Co.  (Ltd.) 

Tlie  eleventh  ordinary  general  meeting  was  held  yesterday,  Col.  Sir 
Ch.\ri.es  ErAN'-S.MiTH  presiding. 

The  SECRETARY  (Mr.  Henry  W.  Allen,  F.C.I.S.)  read  the  notice 
calling  the  meeting,  and  also  the  auditors'  report. 

The    CHAIRMAN   explained  at   considerable  length   the   view   of 
the  board   as   to  the   present    situation   of   the    company.     He   said 
that  their  business  divided  itself  into    three  principal  dc|iartments  : 
(1)  trans-Atlantic  wireless  telegraphy  :  (2)  maritime  or  ship  to  ship 
and    ship  toshore    service  ;     and    (3)     manufacture     of    ajjparatus. 
The  board  regarded  the  period  of  the  companj-"s  existence  so  far  as 
having  been  spent  in  liuilding  up  these  three  main  branches  of  their 
system,  so  that  they  should  be  permanently  placed  on  a  safe  and  pro- 
raising  commercial  basis.     This  they  claim  to  have  now  been  achieved. 
The  development  of  the  system  had  to  be  achieved  inch  bj  inch,  with 
a  corresponding  percentage  of  failures,  which  necessitated  retracing 
certain  parts  of  the  road  which  was  leading  to  success.  Experience  had 
to  be  bought  ;  the  powerful  opposition  of  those   whose  interests  were 
regarded  as  being  placed  in  jeopardy  should  the  Marconi  Co.  be  success- 
ful  had  to  be  met,  as  it  was,  of  course,   active  on  e\ery  side  ;  and, 
lastly,  the  Conferences  which  were  held  at  Berlin  plunged  them  into 
a  sea  of  embarrassment.  Negotiations  ha<l  to  be  initiated  and  carried 
out  in  manj'  countries  of  the  world  w  ith  public  governments  and  pri- 
vate  interests.     Subsidiary   companies  had    to   be   formed,    and   the 
general  public  had  to  a  certain  extent  to  be  educated  as  to  the  main 
features  of  all  that  is  comprised  in  a  world  wide  system  of  wireless 
telegraph}'.     As   to   the   cable   companies,    their   opposition    to   this 
comjjany's  enterprise  was,  of  course,   jjerfectly  natural.     The  board 
had  no  grounds  for  complaint  in  this  respect.     Nevertheless,  a  study 
of  their   history   in  its  early  stages  might  aCTord  consolation  to  their 
shareholders,  who  had  as  yet  received  no  dividends.     It  was  not  till 
9  to  10  years  after  the  first  cable  was  laid  that  even  a  minimum  of  success 
was  aciiieved,  and  at  one  time  it  was  actually  in  contemplation  to  take 
up  ami  sell  at  scrap  value  the  cable  first  laid  in  thebosomofthe  Atlantic. 
Tiie  past,  with  all  its  dittieulties,  its  obstacles  and  its  disappointments, 
might  now  be  regarded  as  finished  and  done  with.     The  tremendous 
achievement   of    regular   trans-Atlantic  communication    was   an   ac- 
complished   fact.       Wireless    telegraphic    communication    with    the 
Unite<l   Statcj  of  America  was  now  as  easy,  and  when  the  contem- 
plated improvements  are  completed  would,  the  directors  believed,  boas 
rapid  and  as  easily  available  as  that  carried  on  by  the  cable  companies, 
the  ilitlerence  being  that  they  hoped   to  accomplish  the  service  which 
they  rendered  to  the  ])ublic  at   a  little  more  than  50  jier  cent,   of  the 
present  cost.    The  record  of  the  trans-Atlantic  wireless  service  during 
the    past    few    montlis    carried     conviction    on    these    heads,    and 
demonstrated  its  ensured  potentiality.     Henceforward  all  the  efforts 
of    the   directors    would  be  concentrated    on    turning    to    profitable 
account  the  enormous  advance  in  all  brandies  and  especially  in  the 
trans-oceivnic    .service.      It    was,  therefore,  in    a  spirit  of  confidence 
that    the    directors    considered   themselves    fully    justified    in  solici- 
ting   the    further   support   of   the  shareholders    and   of  the   general 
public  for  the  purposes  of  exploiting  the  immense  resourc&s  that  had 
recently  been  opened  up,  and  of  securing  substantial  returns.  The  pre- 
sent stage  was  one  that  emph.atic.dly  called  for  the  .active  and  practical 
development  of  the  world-wide  business  which  they  believed  to  be  en 
sured  to  the  com])anyby  reason  of  its  valuable  agreements  and  conces- 
sions  secureil  i  n  various  parts  ot  theglobe.Tlicextent  of  the  benefits  which 
would  accrue  to  the  shareholders  depended  upon  the  adequacy  and  even 
still  more  on  the  celerity  with  which  the  company  was  plaeed  in  posses- 
sion of  the  neces.sary  means  to   reap  the  harvest  which  awaited  the 
sicUle,  and  also  to  the  extent  of  the  area  over  which  their  operations 
could   be  conducted.     As  to  their  general   progress  throughout    llie 
worlil,  the  rep'irt  had  made  it  dear  lli.it  they  were  now  .securing  pro 
fitable   business   all   over  the   f.ice  of    the    globe. — Ami'riea,   Canada, 
South  America,    Frunce,    Italy,   Russia,   Belgium  and  Oliina  all  came 
to   them    for   app.aratns   and    inst^dlations,   and    they    fell    from    the 
very    nature   of    the   business    that    the   tield    was   almost    limitless 
in  its  jirofitablc  iipporl unities.     Indeed,  the  board  was  convineeil  that 
within  a  short  time  the  adoption  of  a  system  of  wireless  commujneii 
I  ion  will  become  obligatory  on  every  recognise<l  state.   As  thin'  believed 
their  system  to  be  the  best,  they  were  sure  that  they  would  scc-ure  at 
lea-st  a   large   propoition  of  the    business   ollered.      Their   works   at 
Dalston    wete   splendiilly   ei|uipped    and    designed    as   to     meet   all 
foreseen   demands,   and   their  training    school  for    teaching   wireless 
telegraphy  was  ju'complishing  all  that  they  hoped  for  when  it  was  first 
csl,alilislie<l.     With  regard  to  Lloyd's,  their  relations  with  this  great 
aHHix'ialion  had  now  bi'on  pla<:ed  on  so  .-iit  isfuclory  a  footing  that  they 
hfiped  lo  Hvoiil   in   I  In'  futnri'  the  litigation  I  hat  had  been  mil  infre- 
ijuent  in  (lie  pa"!.     He  need   not    Icll   lliem  that  as  regarded  Trinily 
llonse  and  the  Hoard  of  Trade,  ihey  Irnsli'il   lliat,  the  iiislallations  of 
I  heir  sy»t<-m  on  the  Trnilly  lightships  might  and  shouhl  receive  great 
expansion.     Mr.    Marconi,  who  was  iiossesseil  of   liigii  abilities  as  a 
business  man,  in  addition  to  his  scienlilic  nttainineiils,  hail  olTered 


them,  until  a  suitable  business  manager  had  been  found,  to  carry  on  the 
management  of  the  companj',  in  addition  to  his  own  scientific  work,  in 
succession  to  Mr.  C-uthbert  Hall.  So  far,  he  had  l»ecn  singidarly  suc- 
ce.ssful,  and  since  his  a^^umption  of  olfiec,  had  sur-eeeiled  in  elfecting 
considerable  economies  in  the  administrative  stall'.  It  vv.xs  not,  of  course, 
intciuled  for  one  moment  that  Mr.  Mar(;oni  should  be  permanent  ly  bur- 
dened with  the  conduct  of  the  ordinal  y  busi  ness  details,  .ns  his  assistance 
was  most  needed  in  the  scientific  supervisionof  theaffiiirs  of  the  coin  pan}'. 
So  soon  as  a  suitable  business  manager  could  be  found,  he  would  bo 
relieved  of  his  duties  as  managing  director.  He  was  glati  to  be  able 
to  announce  that  Mr.  Marconi  had  signed  a  fresh  agreement 
with  the  company  whereby  they  h.ad  secured  his  services  as 
technical  adviser  for  a  further  period  of  three  years  (cheers'.  With 
reference  [to  the  new  issue  of  capital,  the  board  believed  they  had 
acted  on  the  best  advice  olitainable  as  to  the  form  whicli  the  new 
capital  issue  should  take.  The  amount  for  which  they  now  asked 
would,  in  the  opinion  of  the  board,  be  sufficient  to  clenr  ort'  all  fie 
company's  liabilities  to  bankers  and  others,  and  place  the  coni|):vny  in 
sufficient  funds  to  carry  out  all  those  improvements,  duplications  and 
extensions  which  it  was  considered  necessary  to  place  them  in  a  posi- 
tion capable  of  earning  the  dividends  which  it  was  proposed  to 
pay.  It  was  unnecessary  to  enlarge  on  the  fact  that  the  expen- 
dirure  of  this  money  must  jjlace  the  ordinary  shares  in  a  far 
more  sjvtisfactory  position  than  they  held  at  present.  The  direc- 
tors liad  every  reason  to  believe  that  the  10  per  cent  which  it  was  pro- 
posed to  allot  as  dividend  to  them  after  the  ]jayment  of  7  per  cent,  on 
the  preference  shares  could  b3  easily  realiseil.  The  board  recom- 
mended this  issue  to  the  shareholders  because  they  believed 
that  the  capital  thus  acquired  would  ensure  the  success  of  the 
company.  It  might,  no  doubt,  w^eigh  with  some  of  tlie  shareholders 
that  the  Marconi  Wireless  Co.,  as  now-  established  and  universally  re- 
cognised, really  formed  a  national  asset  of  national  imjiortance,  for 
the  success  of  which  England  had  every  reason  to  be  grateful,  not  only 
now,  but  also  with  regard  to  the  measureless  iiossibilities  of  the  future. 
He  concluded  by  moving  the  adoptiion  of  the  report. 

Mr.  G.  MARCONI  (managing  directori,  who  was  loudly  cheered  on 
rising  to  second  the  motion,  said  he  agreed  with  what  the  ehaiiman 
had  said  about  the  business  development  of  the  company.  He  had 
not  much  to  add  to  the  statements  which  had  already  appeared  in  the 
copies  of  his  lectures  attached  to  the  report  or  to  what  had  been 
already  said  iiy  the  chairman.  The  transmission  of  messages  between 
Ireland  and  America  was  commenced  before  the  stations  at  Clifden 
and  Glace  Bay  were  completed.  The  working  of  the  trans-Atlantic 
service  during  the  T-i  months  since  it  was  inaugurated  hail  in  tvery 
way  confirmed  the  view  he  had  long  held — viz.,  that  wireless 
telegraphy  could  furnish,  and  would  furnish  a  new  and  economic 
method  of  communication  with  America  and  other  far  distant 
countries.  The  experience  gained  in  those  months  of  practical 
working  had  been  sufficient  to  enable  him  and  his  assistants  to 
indicate  exactly  what  modifications  and  extensions  to  the  present 
equipment  of  those  stations  would  be  necessary  and  adeipiate  for  the 
continuous  operation  of  the  stations  on  a  24  hour  basis  at  a  high  rate 
of  s|)eed.  The  so-called  obstacles,  whieli  m my  thought  insur- 
mountable, such  as  interference  with  other  stations  and  ditliculty 
of  transmission  of  messages  over  long  distance  during  the  day-time, 
had  been  overcome.  For  some  months  ])ast,  the  majority  of  all  their 
messages  and  communications  had  been  carried  outacicss  the  .\tlantic 
during  the  day-time,  and  no  interference  whatever  with  the  working 
of  the  ship-to  shore  stations  had  been  cau.sed  by  the  operation  of 
powerful  long-distance  trans-Atlantic  stations.  No  special  .attempt 
had  been  made  so  far  to  work  at  a  high  rate  of  s^eeil,  although 
he  liad  recently  been  informe  1  that  a  speed  as  high  as  24 
words  a  minute  had  been  touched  in  c mimunications  from  Canada 
to  Ireland.  He  was  confiilent  that  with  slight  modifications  to  the 
details  of  the  apparatus,  at  very  small  cost  a  speed  of  at  least  30 
words  a  minute  could  be  obtained.  He  also  referred  to  a  recent  im- 
provement which  made  possible  duplex  working  between  wireless 
stations— that  was,  that  every  station  was  able  to  send  at  the  same 
time  as  it  was  receiving.  If  this  was  applied  to  trans  Atlantic 
stations,  as  he  had  every  confidence  it  would  be,  it  should 
double  their  ellective  rate  of  telegraphy.  With  regard  to  the 
arrangements  with  the  Italian  liovernment,  he  could  inform 
them  that  the  high-power  station  at  Coltano  was  Hearing  comple- 
tion, and  he  thought  this  important  .station  would  be  completed  by 
the  end  of  the  year.  The  Italian  llovernment  had  also  entered  into 
agreements  or  contracts  for  the  constructiiui  of  high-power  stations  in 
Al>yssinia,  Erithrca  .ami  on  tlie  Somali  coast.,  which  stations  would  In' 
erected  under  an  agreement  entered  into  between  himself,  the  compmy 
andtt  he  Italian  (ioverninent.  which  ( ioverninentalso,  he  was  able  to  stnte, 
hoped  that  arrangements  might  be  carrieil  out  for  an  ordinary  I'ost 
Oliice  orcommereial  service  between  England  ami  Italy.  He  had  been 
made  awaie  that  negotiations  had  been  goiii^  on  with  this  object 
between  the  two  (iovernincnls.  He  had  the  strongest  belief  that  wire- 
less telegrajihy  was  destiueil  to  become  an  indispensable  aid  to  coin 
mcrce  and  civilisation. 

A  long  and  very  miscellaneous  discussion  followed,  in  the  courje  of 
which  one  or  two  shareholders  made  some  rather  severe  criticisiiK  on 
the  "  account>s."  Mr.  Roes.  Ml'.,  and  Mr.  John  O't^onnor,  M.P.,  how- 
ever, i"oiii;ratulatcd  the  board  on  tlieii'  iHiliey  in  accept  ing  the  Govern- 
inent  comlitions  ami  on  the  favourable  prospects  of  the  coiniiiny. 
After  the  di.seus.<iiin.  whieli  resulte  I  in  little  or  no  information  bcin^ 
dieit<^'il,  the  resolnlion  was  liuried  nnaninioiislv. 

On  the  motion  of  the  CIIMRMAN,  .secomhsi  by  Mr.  H..IAMES  >N 
DAVI.S,  a  resolnlion  iipprov  mg  the  proposed  increase  of  the  capital  to 
1760,000  by  the  creatiiHi  of  250,000  (irefercnce  nharos  of  I' I  eaeh,  was 
passed,  and  the  proceedings  terniinaled. 


THE  ELECTRICIAN,  MAY  1,  1908. 


113 


Great  Northern  Telegraph  Co.  (Ltd.) 

At  the  meeting  at  Copenhagen  on  SatuiJav,  tlio  cli:iiiinaii  and 
managing  diiectoi-  (Coniinodoic  E.  SiKNSOX,  D.K.N.),  in  rendering 
an  account  of  the  working  of  the  company  during  1907,  saiil  tliat  thi-ir 
sulunarine  system  lind  not  lieen  suliject  tomorofrwiuont  interruptions 
in  1907  tlian  in  previous  years,  although  the  number  of  cahU-s  iu 
Euroj^ie  had  lieen  increji.sed.  There  had  been  16  interruptions  on  8 
cabh^s  in  Europe,  and  10  interrn|itions  on  7  cables  in  the  Far  East. 
Their  cable  steamers,  their  othcers,  engineers  and  electricians  had  as 
usual  renftercti  excellent  service  and  had  ertected  repairs  with  prompti- 
lude  and  ability.  The  "II.  (/.  Orsted  "  had  been  actively  employed 
ill  Europe  for  91  days,  and  the  "  Store  Nordiske"  and  "  Tacific  "  had 
been  on  active  service  in  the  Ear  East  for  151  days,  of  which  56  were 
for  the  account  of  other  administrations.  They  were  glad  to  rei)ort 
that  ihc  working  of  the  important  Kiachta  route  between  Europe  and 
the  Far  East  had  (■ontinued  to  improve,  and  the  same  might  also  be 
said  of  the  Wladiwostock  route.  The  new  cable  between  Russia  and 
Denmark  had  to  be  laid  under  great  ditficulties  on  account  of  the  in- 
tricate nature  ol  the  Baltic  Sea,  and  the  laying  consetiuently  required 
a  o-reat  deal  of  skill.  The  work  was  successfully  carried  out  in  July 
by  the  "  Von  .Stephau  ■'  of  the  Xorddeutsche  Seekabelwerke,  which 
company  also  manufactured  the  cable.  The  total  length  of  the  cable 
was  79rnautical  miles,  472  for  the  eastern  and  319  for  the  western  sec- 
tion. Telegrams  between  St.  Petersburg  and  England  and  France 
could  lie  sent  by  the  new  cable  with  only  one  re-transmission.  The 
company's  Iceland  cable  had  a  most  propitious  in.auguration  last  sum- 
mer, anil  the  value  of  the  cable  for  the  meteorological  service  had  been 
s;»tisfactorily  proveil.  The  directors  h.ad  been  engiiged  through  the 
year  in  com|)licated  negotiations  regarding  the  ditficulties  in  the  Far 
East  and  the  question  of  the  company's  exclusive  privileges  in  .Japan 
which  necessitated  their  Shanghai  representatives  spending  nearly  the 
whole  of  the  year  at  either  Peking  or  Tokio.  Although  the  proposals 
which  were  sulimitted  to  the  Imperial  Administrations  of  China  and 
Japan  were,  in  the  directors'  opinion,  very  liberal,  still  they  had  been 
somewhat  inodiKed  during  the  negotiations  in  order  to  meet  their 
views  and  a|)peared  now  to  be  satisfactory  to  the  former  administra- 
tion. In  .Japan  they  had  been  less  fortunate,  although  the  negotia- 
tions were  continued  right  up  to  the  month  of  February  this 
year,  when  they  were  suspended  in  order  to  be  resumed  in 
Europe,  during  or  after  the  International  Telegraph  Conference, 
where  all  the  interested  (laities  will  be  rcpre.sented.  Referring 
to  the  progress  of  wireless  telegrajihy  anil  to  the  trans-Atlantic 
service  of  Marconi's  Wireless  Telegraph  Co.,  Commodore  Suensou 
said  that  judging  from  information  obtained  from  independent  and 
neutral  sources,  the  re  opening  of,the  trans-Atlantic  service  after  four 
or  live  years'  silence  was  still  far  from  being  a  complete  success. 
Although  the  rates  had  been  tixed  at  about  one-half  those  of  thetrans- 
.\tlantic  cables,  the  public,  and  even  the  Press,  had  hitherto  made 
very  little  use  of  the  new  service,  which  suffered  from  slowness,  uncer- 
tainty and  want  of  secrecy.  However  contident  they  felt  of  the  abso- 
lute and  lasting  superiority  of  the  telegraph  by  wire  for  the  transmis- 
sion from  one  countiy  to  another  of  political,  commercial  and  private 
communications,  the  new  invention  had  in  the  course  of  a  few  years 
made  such  remarkable  progress  that  it  might,  nevertheless,  in 
course  of  time  perhaps  become  necessary  to  reckon  with  it,  not  only 
as  a  supplementary  and  auxiliary  .service,  but  also  as  a  competitor  of 
the  telegraph  by  wire.  After  giving  an  analysis  of  the  accounts  of 
the  company,  Commodore  Suenson  said  that  the  directors  proposed 
the  same  dividend  and  bonus  as  in  the  previous  year — viz.,  2'J  per 
cent.,  of  which  5  percent,  had  been  paid  as  interim  dividends.  He 
concluded  by  expressmg  regret  for  having  lieen  obliged  on  account  of 
failing  health  to  ask  for  the  consent  of  his  colleagues  on  the  board  to 
resign  the  position  of  managing  director  in  the  cour.se  of  the  present 
year.  The  luisiness  of  the  company  had  develoiied  so  that  in  future 
it  wouhl  lie  impossible  for  any  single  person  to  attend  to  .all  the  details. 
The  board  had,  therefore,  decided  to  substitute  for  the  managing 
director  a  Board  of  Management,  which  would  shortly  be  chosen  and 
organised.  Provided,  however,  he  (Commodore  Suenson)  continued 
to  be  honoured  with  the  confidence  of  the  shareholders  and  also  of  his 
colleagues,  he  hoped  to  be  able,  after  a  much  needed  rest,  to  continue 
to  |)reside  over  the  work  and  the  deliberations  of  the  board  and  also 
to  supervise  the  daily  business  of  the  company  until  the  new  Board 
of  .Management  became  completelj'  organised  and  consolidated. 


BABCOCK  &  WILCOX  (LTD.)  -  At  the  meeting  last  week  the  chairman 
(Mr.  John  Dowrance)  said  that  the  nominal  capital,  owing  to  the  con- 
servative policy  which  hail  always  been  pursued,  was  very  small  in 
pro|)ortion  to  the  total  assets  and  to  the  total  transactions  of  the  com- 
pany ;  and,  therefore,  the  profit  was  really  not  <a  very  large  one  uiion 
the  company's  trading.  The  reason  why  they  were  able  to  make  such 
a  good  proKt  was  that  they  had  a  magnificent  organisation  through- 
out the  world,  that  their  factory  had  been  extended,  and  that  every 
detail  of  the  machinery  had  been  perfected  to  such  an  extent  that  the 
companj'  was  able  to  make  a  profit  on  prices  which  their  competitors 
could  not  even  touch.  Much  of  the  business  was  extremely  competi- 
tive, and  it  was  only  on  account  of  the  exceedingly  well-organised 
arrangement  of  the  company  that  they  were  able  to  make  a  profit  in 
those  competitive  branches.  The  factory  had  been  very  well  occupied 
for  the  first  three  months  of  the  current  year,  and  the  directors  had 
every  reason  to  believe  that  the  next  accounts  would  not  show  any 
very  considerable  slump  as  compared  with  those  now  presented.  They 
were  threatened  with  a  very  serious  legislative  attempt  to  restrict  the 
output  of  coal,  which  was  a  highly  important  factor,  and  he  hoped 


t lie  legislators  would  think  twice  before  entering  upon  .so  very  dan- 
gerous a  step. 

BRITISH  ALUMINIUltt  CO.  (LTD. )--Tho  chairman  (Mr.  John  I).  Bonner) 
at  the  meeting  on  Friil.iy  last  stated  that  the  company  had  contracts 
concluded  for  deliveries  extending  to  1,910,  and  contracts  for  further 
large  quantities  were  on  the  point  of  completion  on  the  basis  of  cur- 
rent prices.  The  aluminium  industry  had  entered  upon  a  now  phase. 
They  should  have  in  the  future  to  be  content  with  a  much  smaller 
percentage  of  [irofit  than  hitherto,  so  that  they  woulil  have  to  gre.itly 
increase  their  sales  to  continue  to  secure  satisfactory  financial  results. 
Up  to  the  end  of  last  jear  their  only  producing  works  were  those  at 
Foyers,  but  now  the  works  at  .Staiigfjord  and  tlieir  temporary  works 
at  Kinlochleven  were  in  operation  their  output  should  be  about  twice 
that  of  last  year,  and  by  about  the  middle  of  next  year  their  great 
works  at  Kinlochleven  should  at  last  reach  the  producing  stage.  The 
development  of  their  (J)rsiiires  jjower  scheme  was  proceeding  very 
.satisfiictorily,  but  they  were  not  expecting  to  have  power  available 
there  until  after  the  end  of  19C9. 

BRITISH  WESTINGHOUSK  ELECTRIC  &  MFG.  CO.  (LTD.)— The  accounts 
for  1907  show  a  trading  profit  of  £92,333,  and  after  providing  for  de- 
preciation and  interest  on  debenture  stock  and  loans  a  sum  of  .£11,341 
remains  to  be  carried  forward.  The  .£250,000  6  per  cent,  prior  lien 
debentures  recently  issued  ha/e  been  fully  subscriljed,  and  out  of  this 
sura  the  directors  iiropose  to  pay  off  bankers'  loans  and  to  provide 
working  capital.  The  balance  of  £50,000  will  be  held  in  reserve  to  be 
used  as  and  when  required  for  the  general  purposes  of  the  company. 
The  important  arrangement  with  the  American  companies  has  been 
carried  out,  whereby  indebtedness  .amounting  to  £186,374  has  been 
liquidated  by  the  transfer  to  the  American  companies  of  shares  in  the 
Traction  &  Power  Securities  Co.  at  par  value.  During  1907  there  was 
a  substantial  increase  in  the  volume  of  business.  At  present  demand 
is  slack,  but  the  company's  improved  commercial  position,  lioth  at  home 
and  abroad,  will  enaVile  it  to  take  advantage  of  any  revival  in  trade. 

CANADIAN  GENERAL  ELECTRIC  CO.— T!ie  annual  report  states  that, 
while  operating  iirolits  for  last  year  showed  a  decrease  from  those  of 
1906,  they  were  the  highest  recorded  in  any  other  year.  After  making 
all  provision  there  was  a  balance  available  for  dividend  on  the  common 
shares  for  last  year  equal  to  7'15  per  cent. 

CITY  OF  BIRMINGHAM  TRAMWAYS  CO.  (LTD.)— Mr.  E.  Garcke  stated 
at  the  meeting  last  week  that  the  comiiany  lost  some  of  their  lines  at 
the  end  of  1906  and  the  lesultant  lo.ss  of  traHic  during  the  past  year 
h.ad  been  £124,000,  The  net  iirofits,  however,  were  only  £43,359  less 
than  in  1905.  The  working  of  motor  omnibuses  in  Birmingham  had 
not  been  satisfactory  and  they  were  anxious  about  their  investment 
in  the  Birmingham  &  Midland  Motor  Omnibus  Co.,  but  the  financial 
position  of  their  own  company  was  satisfactory,  and,  having  regard  to 
the  remaining  assets  to  be  realised,  he  had  no  misgiving  th.it  their 
original  estimate  would  be  borne  out. 

CITf  OF  SANTOS  IMPROVE HENTS  CO.  (LTD.)— At  the  meeting  last 
week  the  chairman  (Mr.  D.  .M  Fox)  said  the  directors  contemplated 
the  electrification  of  their  entire  tramwaj-  system. 

COVENTRY  ELECTRIC  TRAMWAYS  CO. —At  the  meeting  on  Tuesday 
the  directors'  report  stated  that  the  gross  recei|)ts  for  1907  were 
£29,500.  17s.  3d.  .and  the  costs  of  opsration  £18,757,  13s.,  leaving  net 
earnings  £10,765. 4s.  3d.,  an  increase  of  £1,46'.  8s.7d.  over  1906.  The  net 
profit  for  the  year  was  £8,505.  5s.  5i  The  directors  recommended  that 
£5,900  be  placed  to  reserve  for  depreciation,  and  that  a  dividend  of 
3.J  per  cent,  on  the  share  capital  be  paid. 

CRAIGPARK  ELECTRIC  CABLE  CO.  (LTD.)  -The  net  profit  for  the  year 
ended  March  31  was  £7,128,  16s  lid.,  or,  with  £604.  Is.  4d.  forward, 
.£7,752. 18s  3d.  The  directors  have  written  off' £1,000  as  depreciation 
on  buildings  and  machinery.  Preference  dividend  absorbed  £2.250, 
and  the  directors  recommend  a  dividend  of  6  per  cent,  on  the  ordinary 
shares  (£2,250)  and  the  placing  of  £1,C00  to  reserve,  leaving 
£1,232.  los.  3d.  to  be  carried  forward.  The  cable  department  shows  a 
satisfactory  increase,  notwithstanding  general  depression  in  trade. 
Prices  of  raw  materials  are  more  favourable,  and  the  directors  look 
forward  with  confidence  to  the  liusiness  of  another  year.  '  During  the 
year  the  company  became  members  of  the  Cable  Makers'  Association. 

DUDLEY,  STOURBRIDGE  &  DISTRICT  ELECTRIC  TRACTION  CO.  (LTD.) 
— The  chairman  (Mr.  A.  C.  Miles)  stated  at  the  meeting  last  week 
that  notwithstanding  inclenient  weather  ami  trade  depression  satis- 
factory progress  had  been  made.  Additional  repairs  to  rolling  stock 
and  permanent  way  h.ad  increased  the  expenses.  With  regard  to  the 
.agreement  proposed  to  be  entered  into  with  the  Shropshire,  VVorcester- 
shire  &  Staffordshiie  Electric  Power  Co.,  it  was  hoped  that  an  economy 
would  be  effected.  The  Power  Co.  would  generate  electricity  on  a 
much  larger  scale  than  the  company,  and  the  company  would  thus  be 
able  to  purchase  current  cheaper  than  they  had  ever  been  able  to 
generate  it  for  themselves.  The  parcels  and  goods  traffic  showed  a 
profit  of  £96. 

JOHNSON  &  PHILLIf  S  (LTD.)  -The  report  of  the  directors  presented 
to  the  meeting  on  Monday  stated  that  the  profit  for  the  year  to 
Dec.  31  last  on  trading  account,  &c.,  after  making  provision  for  bad 
and  doubtful  debts,  and  after  charging  to  revenue  upwards  of  £4.300 
for  m.aintenance  of  buildings,  plant,  &c.,  amounted  to  £31,529,  making 
with  balance  forward  (£11,451)  £42,981.  Deducting  depreciation  on 
buildings,  plant,  &c.  (£5,500),  debenture  interest  (£8,498),  amount 
written  off  investments  (£500),  &c.,  there  was  available  £27,123.  Out 
of  this  the  directors  propose  a  dividend  of  7  per  cent,  on  the  ordinarj' 
shares  (£12,260),  to  transfer  £8,00D  to  reserve,  and  to  carry  forward 
£6,873.  The  business  has  been  well  maintained  during  the  year,  not- 
withstanding the  general  depression  in  trade  and  the  high  prices   of 
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raw  material.     Business  continues  to  be  good  and  the  com)mny  are 
deivline  «itli  important  contracts. 

The  chairman  (Mr.  R.  W.  BlackMell)  said  he  was  glad  to  be  able  to 
say  that  the  business  of  the  company  had  been  sustained— in  fact,  the 
turnover  had  been  the  largest  during  any  year  of  their  existence. 
That,  however,  must  be  attributed  to  a  considerable  extent  to  the  very 
large  increase  in  the  cost  of  material  during  the  earlier  part  of  the 
year.  After  explaining  various  items  in  the  accounts,  he  said  that  the 
principal  matter  to  which  he  would  call  attention  was  that  the  busi- 
ness of  the  company  being  centred  in  general  telegraphic  and  sub- 
marine work,  in  the  working  cf  indiaruliber,  and  in  the  manufacture 
of  cables  of  all  varieties,  they  had,  consequently,  been  sufficiently  for- 
tunate to  escape  the  very  great  troubles  which  had  been  met  with  by 
those  companies  who  were  solely  engaged  in  the  manufacture  of  dis- 
tinctly electrical  engineering  apparatus.  The  new  works  which  were 
starte'd  in  the  earlier  part  of  last  year  had  been  entirely  com|jleted. 
They  had  been  thoroughly  and  entirely  occupied  during  the  whole 
period  under  review.  In  view  of  the  considerable  price  which  they 
had  to  pay  annually  for  the  supply  of  motive  power,  they  were  glad  to 
note  that  steps  are'being  taken  to  obtain  such  Parliamentary  powers 
as  would  really  provide  for  something  in  the  nature  of  a  bulk  sujiply 
for  London.  "He  repudiated  a  circular  issued  by  a  firm  of  brokers 
offering  shares  in  the  company.  The  directors  had  no  knowledge  of 
the  circular,  and  he  considered  that  that  form  of  advertising  was  un- 
justifiable. 

The  report  and  accounts  ■v\ere  adoiited,  the  retiring  director  (Sir  H. 
Benbow)  was  re-elected,  and  a  dividend  of  7  iiercent.  was  declared. 

KALGOORLLE  ELECTRIC  POWER  &  LIGHTING  CORPN.  (LTD.)— The 
director.^'  report  for  1S07  states  that,  afler  paying  debenture  interest 
and  the  6  per  cent  preference  dividend,  and  applying  £7,500  to  depre- 
ciation and  renewals,  a  balance  of  £5,300  is  carried  forward.  An  in- 
terim distribution  at  the  rate  of  5  per  cent,  per  annum  for  the  first 
half  of  the  current  year  is  announced  on  the  ordinary  shares. 

KALGOORLIE  ELECTRIC  TRAMWAYS  i LTD.)— The  gross  receipts  for 
1907  were  £48,008,  compared  with  £51,380  for  1906,  and  the  net  profits 
were  £16.270,  against  £17,546.  During  the  year  the  cars  travelled 
650,530  miles  and  carried  3,052,241  [lassengers,  compared  with  675,544 
miles  and  3.220.728  pas.sengers  in  19C6.  The  number  of  units  con- 
sumed in  1907  was  930.251  (value  £10,658.  17s.  lOd.),  against  933,109 
(value  £10,929.  13s.)  in  1906.  The  earnings  per  car-mile  in  1907  were 
17-63d.  and  expenses  ll-17fl.,  against  18'22d.  and  ll-34d.  in  1906. 

ORIENTAL  TELEPHONE  &  ELECTRIC  CO.  (LTD.)—The  chairman  (Mr. 
B.  .--t  .John  Ackers)  at  the  meeting  on  Wednesday,  said  that  although 
the  year  witnessed  tte  conclusion  of  the  extensive  reconstruction  work 
for  which  preparations  began  some  five  years  ago,  many  important 
additions  had  since  become  necessary  in  consei|uence  of  the  increasing 
demand  for  telephone  facilities  on  the  part  of  the  public.  Expenditure 
would  continue  in  Egypt,  where  the  use  of  the  telephone  was  being 
more  and  more  a|>preciated  both  by  the  public  and  the  (ioveriiment, 
as  well  as  by  the  municipal  authorities;  and  not  only  in  the  cities  and 
towns  but  also  in  a  number  of  outlying  districts. 

SWANSEA  IMPROVEMENTS  &  TRAMWAYS  CO.— At  the  meeting  on 
Tuesday  the  directors  reported  tlj.it  the  gross  receipts  for  the  half- 
year  to"  Dec.  31  last  amounted  to  £27,816.  ig.''.  5d.,  an  increase  of 
£2,741  on  the  corresponding  period  of  1906.  Deducting  all  expenses, 
there  remains  £8,731.  Is.  3(1.  The  directors  recommended  that  £2,000 
be  placed  to  reserve  and  depreciation,  p.aynient  of  the  preference  divi- 
dends and  a  dividend  at  the  rate  of  3  per  c(!nt.  on  the  ordinary  .shares. 
Expcn-es  show  an  increase  of  £801.  7s.  lOd. 

TYHEMOUTH  &  DISTRICT  ELECTRIC  TRACTION  CO.  (LTD  )- The  toUd 
revenue  for  1907  was  £12,846.  16s.  9d.  Deducting  all  expenses  there 
remains  £4,607.  17s.  4d.  The  directors  rccuininend  th.it  £500  be  placed 
to  dejireciation  and  reserve,  £500  to  capital  redemption  fund,  £1,525 
to  preference  dividend  to  Dec.  31  and  £1,856.  8s.  in  dividend  of  4  per 
cent,  on  the  nrduuii  y  >.h.'ire>.  In  Dec.  51. 

WEST  COAST  OF  AMERICA  TELEGRAPH  CO.  (LTD.)— I  he  report  of  the 
directors  for  the  year  ended  Dec.  31  last  states  that  gross  receipts 
were  £61,854.  7s.  Hd.,  against  £68,048.  3s.  8d.  in  1906.  Working  ex- 
penses were  £34,616.  lis.  6d.,  coinpatcil  with  £34,173.  14s  3d  for  the 
jirevious  year.  After  provichng  £6,000  Uir  dibenlnie  interest  and 
£830  for  i"rilcre»t  on  income  bonds  and  £192.  16s.  5<1.  for  income  lax, 
th.Mc  leinains  £20,244.  19s.  9il..  addiil  lt>  £1,922.  15s.  9d.,  brought  for- 
ward, making  £22,167.  15s.  Od.  Of  I  his,  £16,000  has  been  placed  to 
genirnl  reserve  and  £2.000  (o  inainlonance  ship's  reserve.  The  direc- 
tors rcroTnineiid  paynii'nl  of  a  divi>iend  of  21  per  cent.,  t«x  frei',  Icav- 
iiii;  £1.354.  15s.  6d.  to  be  carrieil  forward. 

WM.  GRIFFITHS  &  CO.  (LTD.)— At  the  mectini;  of  the  shareholdori. 
on  Monday  liwt  the  direiUiis'  report  for  tlie  year  to  October 
31  liwt  slated  that  the  depression  in  Irarle  w.a.s  probabl^v  tlie  worst 
over  <!\perieiiei(l  Miniiiip.d  antliMrilii'sionlinncd  their  rigid  economy, 
anil  the  Ml  lite  of  the  nioncy  niaikrl  seriously  lurlnilcd  tin;  execution  of 
both  public  mid  privntr  works.  There  was  a  net  logs  of  £1,692.  Us.  8d. 
for  llie  jear,  Inil  £1.000  of  this  iH  ncconiit.i'il  fur  l>y  delit.s  brought  for- 
ward fi  iim  prcvioiit  year  found  to  be  irrecoverable.  Negotiations  now 
ill  proj/iCHS  promise,  with  the  improved  sinte  of  the  money  market,  to 
place  till'  rornjiany  in  possession  of  ii  lonHiderablocnuintity  of  construe- 
turiil  woik.  The  lonnof  Mr.  Win.  Crillitlis' ollicons  nmnaging  director 
hi.s  ixiiired  by  ellliixion  of  tiiiio.  The  ehairinan  (Mr.  A.  ('.  TiippI  said 
that  lln-y  "till  had  the  Ipctmlit  of  ins  advice  and  exjierienrr  as  an 
onliiiHiy  director.  They  had  appoint^^d  Mr.  I'ercy  Morris,  who  had 
been  their  sen  clary  from  the  bouiiining,  to  be  manager  pro  tein.  in 
Hildilinn  \n  his  nccrctiirinl  diilioH 


NEW  COMPANIES,  MORTGAGES  AND  CHARGES. 

NEW  COMPANIES. 

ELECTRIC  BATTERIES  &  CARBONS  (LTD.)  (97,710.)— Reg.  April  24, 
capit.al  £^0,000  in  £1  shares,  to  acquire  and  turn  to  account  patents, 
concessions,  &c. ,  conferring  an  exclusive  right  to  use  any  invention  by 
F.  J.  Gerard  and  L.  Fiedler,  and  to  carry  on  the  business  of  engineers, 
electricians,  manufacturers  of  electric  accumulators,  electric  or  other 
motors,  motor  cars,  locomotives,  dynamos  and  apparatus,  &c.  Reg. 
ofiice,  709,  .Salisbury  House,  London,  E.G. 

FERRIE  tc  CO. — Reg.  in  Edinburgh  April  21.  Electricians,  gas 
fitters,  &c.,  195,  Crow-road,  Partick.  Partnership  for  10  yeai> 
General  partner,  R.  C.  Ferrie,  above  address.  Limited  partner,  Mr- 
.J.  McDougall,  Trees.  Barrhead,  contributing  £150  cash. 

HAVANA  TELEPHONE  SECURITIES  CO.  (LTD.)  (97,712) -Reg.  April  21, 
capital  £1.000  in  £1  shares,  to  adiaire  any  bonds,  debentures,  securi- 
ties, stock  or  capital  of  the  Havana  Telephone  Co. 

LANGBEIN  PFANHAUSER  WORKS  (LTD.)  (97,730.)— Reg.  April  25, 
capital  £3,000  in  £50  shares,  to  carry  on  in  the  United  Kingdom  and 
the  Colonies  the  Inisiness  of  electro-metallurgists,  electroplaters,  elec- 
trotypers,  manufacturers  of  and  dealers  in  d,\'namo  machines,  electric 
motors,  switches  aud  other  electrical  apparatus  and  instruments, 
chemicals  and  electrolytic  solutions,  &c.  First  directors,  Dr.  R.  Jay 
and  Dr.  H.  Kissell. 

MORTGAGES  AND  CHARGES. 

ST.  AUSTELL  &  DISTRICT  ELECTRIC  LIGHTING  &  POWER  CO.  (LTD.  — 
Issue  on  April  10  of  £200  5  per  cent,  debentures,  part  of  series  created 
June  1,  1904,  to  secure  £2.003  charged  on  company's  undertaking  and 
property,  present  and  future,  including  uncalled  capital.  No  trustees. 
Previousl3^  issued  of  same  series,  £1.800. 


CITY  NOTES. 


MEMORANDA  (jVi.ril  30).— Bank  rate  3  per  cent,  (since  March  19 
1908'.  Price  of  silver  24r''5— 24r'sd.  per  oz.  Consols  86J-86J  for 
money,  and  86i^; — 86,'',;  for  account.  Consols  Pay  Day,  May  6  :  Stock 
and  Shares  Continuation  Days,  May  12  and  27  ;  Ticket  Days,  M,ay 
13  aud  28  ;  Pay  Days,  May  14  and  29  ;  Mining  Share  carry-over  Day, 
May  11. 

Prices  of  Metai,s  (London). — Copper,  cash,  57j — 573  ;  three  months 
581—582.  Lrarl,  English,  13g— 13J  ;  foreign,  13i— 13.i.  SprlKr,  foreign 
21—211.  Till,  English,  143-144;  foreign,  cash,  142,'- 143|,  three 
months,  142— 142A.     Iron,  Cleveland,   cash,   bOjlOh  ;   three   months, 

48/1— 48  4.J.  "  

CITY  OF  BUENOS  AYRES  TRAMWAYS  CO.  (LTD.)— The  directors  have 
declared  a  dividend  of  Is.  3d.  per  share,  less  tax,  for  the  quarter  ended 
March  31. 

EASTERN  TELEGRAPH  CO.  (LTD.)  -This  company  announce  that,  suli- 
ject  to  final  audit,  the  accounts  for  the  year  ended  Dec.  31  last  show 
that,  after  making  a  contribution  to  general  reserve  fund,  payment  of 
interest  on  the  4  per  cent,  mortgage  delieuture  stock,  dividend  on  the 
3J  per  cent,  preference  stock  and  three  interim  dividends  of  £1.  5s.  [ler 
cent,  each  on  the  ordinary  slock  to  Sept.  30  last,  there  is  a  balance 
available,  out  of  which  tlie  directors  recommend  payment  of  a  final 
dividend  of  £1.  5s.  per  cent,  and  a  bonus  of  £2  per  cent.,  both  tax  free, 
payable  on  Mav  12,  aud  making,  with  previous  payments  on  account, 
a  t"ot;il  distribiition  of  7  per  cent,  on  the  ordinary  stock  for  the  yc.ir. 
The  transfer  books  of  the  ordinary  stock  will  be  closed  from  May  5  • 
12  inclusive. 

EASTERN  EXTENSION.  AUSTRALASIA  &  CHINA  TELEGRAPH  CO,  (LTD.) 
— .Siibject  to  coiilirinalicMi  liy  (lie  sharehol<lei>.  t'le  dncclurs  luive  de- 
clared a  dividend  for  the  quarter  ended  llec.  31  last  of  2s.  6d.  per 
share,  together  with  a  bonus  of  4s.  per  share  (or  2  per  cent ),  making  a 
total  distribution  of  7  per  cent,  for  the  year  1907.  The  dividend  and 
bonus  will  be  paid  on  the  14th  inst.  The  shate  register  will  be  closed 
from  May  6  to  13  im-hisive. 

NORTH  WEST  LONDON  RAILWAY.    -A   locally  organi.sed   committee 
for  the  CrickUwiMid  (Uondoiil  di,<lrict  has  pres"ciiteil  a  memorial  to  this 
company  on  the  subject  of  the  piopcsed  tube  railway  from  \  ictoriato 
Marble  .Xrch  and  Cricklcwooil.   The  report  of  the  cominillce  iiitiinale« 
that  the  result  of  a  canvass  strictly  confined  In  the  district  concernod 
has  resulted  in  a  total  signature  to  a  memorial  of  59,799,  each  sigim-   | 
ture  being  attached  loa  dcclar.ilion  that  the  signatory  is  in  favour  of   | 
I  he  immediate  constrnclinn  of  the  tube  railway  on  thegiouiiil  that  the 
signatory    regards    the   railway  of    personal   convenience.     Practical 
unanimity  amongst  the  residents  and  tradespeople  along  the  entire 
roiilc  of  the  tubchas  bcni  expressed  in  favour  of  the  line.     The  IniHio 
estimate  |irepaicMl  by  the  i-ommittoe  is  n  total  of  92.000  passengers  (kt 
dav   from   loi'al  Ir.illlc  almie.     It  is  stjitoil  that   the  promoters  of  the 
bill   anlhorisiiig  the  construction   of  this   railway   ha\o  rcceiveil   the    , 
support    .>f  Ihc   Westminster,    I'addiiiglnii,    Maiylcboiic,    Hainpstead    ( 
and  Wilksden  Councils,  and  alen^■tlly  list  of  estate  agents,  architect-, 
surveyors  and  others  icpnsenting  owners  of  properly  in  the  distn 
aggregating  in  value  several  millions  sterling  are  alsi  warmly  supp.' 
ing  tlie  siliciiic, 

ST.  JAMES'  U  PALL  MALL  ELECTRIC  LIGHT  CO.  (LTD.)— The  amoiini 
of  elcrlricilv  .sohl  fvu-  llic  qiiarler  ending  Lady  Pay.  1908,  is  returned 
111  2. 879.80i  units,  estimated  to  produce  £58,694,  against  2.687.005 
unit-,  which  prodnce<l  £3t),912  for  the  corresponding  |KMiod  of  1907. 
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ELECTRIC  TRAMWAY  AND  RAILWAY  TRAFFIC 
RECEIPTS. 


Line 


Week 
ended. 


Ino. 

or  Dee. 

(a) 


AaOKZOATB, 


ELECTRICAL  COMPANIES'  SHARE  LIST. 


LAST 

iDlVI- 


No.  0(1 
weeks.! 


Amount 


Aberdeen  Oorpontton  April  33 

....  J. 

33 
35 


Airdrie 

Anglo- Argentine 

Ayr  Corporation 

Baker  SI.  t  Waterloo  Ry.... 

Bamsloy 

Barrow  

Bath  Klectrio  Tramd.  Ltd... 
Birkcnlivad  Corporation  ... 

Birmingham  Oorporatlon  | 

Birmingham  &  Mid 

Blackburn  Corporation 

Blackpool  Corporation  

Blackt»ool  and  Fltntwood... 

Bolton  Corporation 

Boiut'iiy     

Bournemouth  Corporation.. 

Bradford  Cor^ioration 

Brighton  Corporation    

Bristol  Trams  &  Carriage... 
Buenos  AjTfS  &  Belgrano... 

Burnley  Corporation 

Burton  Corporation    

Calcutta  Tramways  Co 

Oambome. Redruth    

Oaiehill 

Central  London  Railway  ... 
0hariugC.,Eu.4ton&H'stertd 
Chatham  &  t>ist.  Lt.  Rys. ... 
City  &  South  London  Kly... 

City  o(  Birmingham  

Colchester  Corporation 

Cork  Electric  Trams  Co.  ... 

Croydon  Corporation     

Devonport  li  Dist.  Trams... 

Dover  Corporation 

Dublin  &  Lucan  Railway... 

DublUl  United 

Dudley-Stourbridge    

Doniiee  Corporation 

East  Ham  Council 

Bxeter  Corporation 

Falkirk  and  District  

Gateshead  &  Dist.  Trams... 

Glasgow  Corporation 

Glosaop  

Gravesend— Northflcet 

Great  Northern  &  City  Bly.. 
Gt.Northern,  Piccadilly,&c. 
Greenock  &  Port  Glasgow... 

Hartlepool  Tramways    

Hastings  Elec.  Trams  Co.... 

Hong  Kong  

Hall  Corporation 

nford  District  Council  

Ilkeston  District  Council  ... 

Ipswich  Corporation 

Isleof  ThanetCo 

Jarrow   

Keighley  Corporation    

Kidderminster  &  District... 
Kilmarnock  Corporation  ... 
Lanarkshire  Trams  Co.    ... 

Lancashire  United 

Leamington 

Leeds  Corporation 

Leicester  Corporation    

Lincoln  Corporation  

Liverpool  Overhead  lily.  ... 
*London  County  Council  ... 

LDndon  United   

Lowestoft 

Maidstone  Corporation 

Manchester  Corporation  ... 

Mersey  Railway  

Merthyr 

Metropolitan  Dist.  Railway 
Metropolitan  Elec.  Trams... 

Middleton 

Nelson  Corporation   

Newcastle-on-Tyne  Corp.  ... 

Newport  (Mon.)  

Northampton  Corporation . 
Oldham,  Asbton  &  Hyde  ... 

Oldham  Corporation  

Perth  (N.B.)  Corporation  ... 
Perth(W.A.)  Elec.  Trams... 

Peterborough  

Portsmouth  Corporation  ... 
Potteries   


A 

1,851 

217 

17,393 

318 

IBti 

384 
1,0U1 
I  ,UdS 
6,183 
li,eiC 

79.5 
1.891 
3,339 

883 
S,2il9 
2,4S13 
3,533 
6,591 

899 
6,899 
3,53U 
l,la5 

262 
R  14,461 

in 

88 

6,532 

3,663 

1,0-1 

3,432 

2,710 

233 

468 

1,461 

519 

212 

176 

-j,603 

763 

1,H7 

870 

378 

2;U 

1,047 

17,66S 

13U 

206 

1,534 

5,66'J 

536 

218 

1,676 

$8,562 

2,493 

435 

161 

335 

538 

114 

216 

81 

149 

1  562 
2,193 

137 

6,797 

2,366 

163 

1,477 

31,984 

0,952 

177 

189 

15,494 

2,036 

222 

8.633 

6  033 

429 

126 

4,300 

721 

621 

7-21 

2  Oil 
156 

1,528 
132 

2,019 

1,751 
e.'i3 
889 
780 
148 

4,169 
49 

5,612 
-•$9,994 
491 
821 
266 
811 
819 

1,091 
669 
935 
Hi 
43 
200 
74;i 
939 
618 
376 

2,474 

36 

413 

1,016 
269 
155 

1,.518 
916 


£ 

06 

7 

318 

1U6 

1,015 

41 

71 

381 

113 

1112 

1,171 

91 

919 

1,787 

591 

331 

629 

944 

1,3H 

101 

1,217 

350 

37 


al, 


443 

607 

169 

38 

6 

132 

88 

21 

61 

333 

11 

157 

63 

67 

22 

107 

1,415 

■i  2 

17 

-       219 

-I-    1,68.5 

95 

44 

+        749 

+  S1,S16 

+       277 

+         13 

+         44 

+         22 

+      173 


„  17 

Preston  Ojrporation ■         "  \',^ 

Rothetham  Corporation   -.       „  23 

Rothesay  '      „  17 

Salford  Corpn ,,  27 

Sheeroess „  16 

Sheffield  Corporation 26 

Singapore  Trams  '       ,,  25 

Southend  Corporation  „  22 

South  Metropolitan   ,,  IT 

Southport  Tramways 17 

South  Staffs „  17 

Staiybclge,lIj-dc,&c.,Jt.B(l.:       „  25 

Sunderland  Corporation  ...       ,,  2o 

Sunderland  and  District 22 

Swansea  Trams  ,,  17 

Swindon  Corporation    ....          ,,  22 

Taunton    17 

Tynemouth  and  District  ...        ,,  17 

Tyneside  Trams  Go- ,  2! 

Wallasey  District  Council...        ,,  25 

Walsall  Corpn ,,  28 

Warrington  Corpn ,  16 

West  Ham  Corporation ,,  23 

Weston-super-Mare    15 

Wolverhampton  Co 17 

Wolverhampton  Corpn ]  22 

•Worcester l      ,,  17 

Wrexham ,,  17 

Yorkshire  W.R.  Trams !       "  26 

Yorkshire  Woollen  District.       ,!  17 

(o)  These  oompansouFare  with  the  corresponding  period  laatyear.  i  Plua  2 

If  Plus  3  days.    *  Partly  electrical,  t  Minus  3  days,     t  Miaus  2  days. 


63 

1 

6 

309 

1,113 

11 

703 

343 

11 

12 

2,988 

1,508 

38 

i",B29 

218 

35 

911 

1,S8I 
129 

406 
121 
144 
171 
228 

28 
140 

30 
358 

43 

2 

233 

228 

^0 
147 
4 
198 
$627 
202 
118 

32 

18 

i;2 

188 
362 
110 

26 
4 

39 
313 
203 
241 

25 
330 

19 


17 

16 

15 

17 

§16 

17 

15 

16 

§16 

4 

16 

4 

17 

17 

15 

49 

4 

4 

3 

15 

47 

17 

IS 

17 

17 

14 

15 

17 

4 
4 

4 
4 
30 
15 
43 
15 
49 
16 
16 
15 
4 

4 

17 
13 
16 
30 
4 
4 
17 
15 

16 
15 

m 

4 

4 
t3 
15 

6 

49 

1117 

15 

4 
15 

}" 
§3 
13 
4 
13 
t6 


32 
44 

228 
3  a 


13 
16 
16 
(I 

4 
2  J 
15 

3 
13 
15 
17 
t3 
17 

2 

4 
13 
15 
46 
16 
15 
17 
15 


£ 

63,460 
3,372 
294,SU 
14,066 
33,460 
2,632 
3,335 
9,705 

23,107 

11,161 

4,062 
4,443 

9.202 
31,-506 

3,746 
17,199 

3,070 
73,878 
60,427 

6,338 
964 

2,015 

921 

101,878 

51,065 

10,326 

66,167 

40,868 

2,672 

6,4-56 

4,703 

6,412 

694 

1.681 

78,633 

11,054 

65,837 

3,073 

1,028 

837 

15,035 

816,434 

2,006 

2,686 

20,828 

91,925 

7,177 

3,215 

12,621 

8.924 

1,559 

543 

1,275 

8,253 

1,477 

6,764 

1,200 

7,637 

20,325 

19,628 

2,000 

23,312 

493 

23,493 

82,134 

89,741 

4,664 

667 

64,091 

33,671 

2,986 

150,932 

73  737 

4,748 

639 

14,289 

2,601 

1,172 

8,685 

9,131 

7,597 

21,113 

I.'.Ol 

6,625 

27,788 

11,477 

2,069 
f59 

17,810 
720 

26,081 

l,il3 

10,C78 

3,091 

12,931 

2,990 

4,198 

11,369 

12,863 

446 

568 

2,193 

6,996 

3,013 

8,678 

846 

8,758 

389 

6,501 

32,799 

3,676 

1,433 

18,530 

13,101 


Ino.  or 
Doe,  (a) 

£  '" 

1,267 

+  53 

+      33,622 

19 

+      12,629 

+•  138 

10 

1,083 


401 
69 
771 

846 

5,366 

323 

t-64 

162 

2,241 

395 

673 

4 

'"  170 

151 

3,573 

"  423 

6,225 

134 

Ih3 

408 

514 

174 

168 

44 

648 

1,234 

2,331 

121 

177 

41 

291 

15.596 

128 

4B1 

1,712 

27,641 

2,055 

605 

110 

89 
129 

11 

77 
391 
178 
330 
178 
203 
2,800 
1,037 

71 
323 

28 

230 

8,161 

2,472 

114 

"4,197 

1,608 

71 

16,768 

12,942 

94 

128 

1,655 

1 

102 

120 

345 

31 

936 

71 

810 

578 

159 

15 

401 
715 
29 

1,699  I 

25  i 

3.'5 

4c6 

343 

173 

1,061 

1 ,220 

727 

8 

32 
332 
792 

69 
9i>l 

22 
899 
258 
261 

""  121 

30 

'  '  790 
days. 


lOl  9.0 
lOi  4/6 
10    6/0 

St.l  4i% 


3/6 

HZ 
6;6 
S/6 
4% 
2/0 
2/3 
4% 
2/3 
2/6 

HZ 
7/0 
6/0 
6% 
4*% 
1/10; 
6% 
6/0 
60 

H'a 

HZ 

3/6 

2/6 

HZ 

4/6 
6/0 

6% 
4% 
iX 

4JZ 
1/6 
3/0 
4% 
3/6 
2/3 
HZ 
34% 

4J% 
10  4% 
100    4J% 


8% 

6% 
4Z 
3% 

H% 

8/0 
4/6 


St. 

iZ 

6 

6/0 

S 

3/6 

St. 

34% 

6    .. 

St. 

4"^ 

6 

4/0 

1 

0/6 

1 

0/8? 

St. 

m 

6 

2/6 

P 

2/6 

St. 

ihZ 

1 

6/0 

6 

2/3 

St, 

1 
1 

St. 

St. 

II 

II) 

St. 

u 
1( 

81. 
St. 
St. 
St. 
St. 
101 
St 

f 

100 

St, 

St 

St. 

St, 

St. 

St, 
10 
10 
10 
10 

St. 
6 

St. 
10 
10 

St. 
6 

St. 
10 

St. 
10 

It 

St. 
10 
St. 
St. 
St. 

1 
1 

St. 
St. 
St. 
St. 

St. 
St. 
St. 

SI 


4% 

6/6 

4J% 

4iX 

9% 

4% 

4% 

6/0 
6% 
iiX 

iX. 

2% 
iK 
4? 
2/6 
4? 

HZ 

6/. 
6% 
iX 
iX 
4X 
7/0 
6/0 

4/0 

4X 

4/0 

4J% 

U 

in 

tin 

6/. 

6% 
4% 
6/0 
*/. 


0/6 

Hi 

iX 
iit 

3i% 

3U 

34% 

34  > 


NAltlB. 
ELECTRICITY  SUPPLY. 

Bonrnenioutli  &  Poole  Eloc.  Snp.  Ord. 

Do,     44  percent.  I'um.  Pref.  

Do.     6  per  Cent.  Cum,  Second  Prof.  . 

Do.    44  j.nrCent.  Di-li.  Slock  (red.)  . 
Bromley  (Kent)  El.  Lt.  &  Power  Shares 
t  Do.  Do.  Ist  Debs 

Brompton  &  Kensington  Elec.  Sup.  Ord 

]     Do.     7  per  Cent.  Pref. 

j   CenlralF.lec.  Sup.  Co.4V  Cnar.Dh. Slock 
Charing  Cro33(W.End  4  Cily)El.Sup.Co, 

Do.    44  per  Cent.  Pref.  

Do.    4  percent.  Deb.  Slock  (red.) 

Do.    City  Undertakiii),'  44%  Cm.  Pref. 

Chelsea  Electric  Supply  Ord. 

*  Do.  44  per  Cent.  Ueti.  Stock  (rod.1  ... 
City  of  Ijondon  Electric  LiKliting  Ord.., 

Do.    6  per  Cent.  Cum.  Pref.  

To.     6  per  Cent.  Deb.  Slock  (red.) 

Do.  4*  per  Cent,  2nd  Dob.  Slock  (red.) 
Counlyof  Durham  Elec.  P.D.  Ord 

Do.     6  per  Cent,  non  Cum.  Pref.  

County  of  London  Elec.  .Supply  Ord 

Do.     6  per  Cent.  Cum.  Pref. 

Do.  il%  Deb.  Stock  (nil  paid)  (red.)... 
t  Do.  Second  Deb.  Stock  Prov.  Certs.... 
Folkestone  Electricity  Supply  Co.  Ord. 

Do.     5  per  Cent.  Cum.  Pref. 

Do.     44  Ist  Deh.  Stock  (red) 

Hove  Electric  Lighting  Ord 

Kensington  &  Kniiihtsbridge  Ord 

Do.     6  per  Cent.  Ist  Pref 

Do.    4  per  Cent.  Deb.  Stock  (red.) 

Kensingtn.  &  Kngtbg.  Co,&  Notting  Hill 

Co.  (.Toint  Station)  iX  Deb.  Stock  (red.) 

Kent  Elec.  Power  Co 

London  Electric  Supply  Ord 

Do.    6  per  Cent.  Pref. 

Do.    4  per  Cent.  1st  Mort.  Deb 

Metropolitan  Electric  Sup.  Ord 

Do,    44  per  Cent.  Cum.  Pref.  

Do.     44  percent.  Deb.  Stockist  Mort. 

Do.  S  J  per  Cent.  Mrt.  Deb.  Slook(red. ) 
Midland'Elcc.  Corp.forP.D.lstMort.Db. 
Newcastle  &  Dist,  Elec.  Ltg.  Ord 

Do.    44  per  Cent.  Deb 

Newcastle  Elec.  Supply  Ord 

Do.    5  per  Cent,  non  Cum.  Pref. 

Do.  4  per  Cent.  Mort.  Deb.  red.  1907. 
Korthern  Counties  Elec.  Sup 

Do.     44  per  Cent.  Deb 

Nolting  Hill  Electric  Ord 

Oxford  Electric  Ord 

Do.     4  per  Cent.  Deb.  Stock    

St.  James'  &  Pall  Mall  Elec.  Ord 

Do.    7  per  Cent.  Pref.    

Do.  3*  per  Cent.  Deb.  Slock  (red.)  ... 
Smithfleld  Markets  Electric  Snp.  Ord... 

Do.     4  per  Cent.  Deb.  Stock 

South  london  Electric  Supply  Ord 

South  Metrop'n  Elec.  Lt.  &  Power  Ord. 

Do.     7  per  Cent.  Cum.  Pref 

Do.     44  1st  Db.  Stk.  Red 

Urban  Electric  Supply  Ord 

Do.     5  per  Cent.  Cum.  Pref.    

Do.    44  per  Cent.  1st  Mort.  Deb 

Westminster  Elec.  Sup.  Ord 

Do.     14  per  Cent.  Cum.  Pref.    

ELECTRIC  RAILWAYS,TRAMWAYS,&.c, 

Baker  St.  &  Waterloo  iX  Perp.  Db.  St 
Bath  Elec.  Trams  Pref.  Ord 

Do.     6  per  Cent.  Cum.  I'ref. 

Do.  44  1st  Mort.  Deb.  Stock  (red.)  ... 
B'ham  &  Midland  Trams  44  1st  Db.Stk, 
Bristol  Tramways  &  Carriage  Ord 

Do.    Cum.  Pre'f.  (fully  paid) 

Do.    4  per  Cent.  Debs 

British  Electric  Traction  Ord 

Do.     6  per  Cent.  Cum.  Pref. 

Do.     6  per  Cent.  Perpetual  Debs, 


7     1 


ic3-in 
10  -ii.( 
loj— n' 

102  —10) 
H-6 

94  —97 
7i-8J 
83—7} 

98  -101 
36-44 
4J-43 

98  -90 

83 -4i 

3  -3* 

101  —104 

9.;  -101 

12"— 13 

123  —126 

101  —104 

23—3 

4J-4I 

7|-8i 

]ii}-lU 

li7  -llu 

90   -99 

i'i-H 

6  —6* 

94  -97 

6} -63 

73  -H 
61-7 

96  -9J 


97  -101 

88  -92 

1  -14 

44-5 

90  -93 

4  J -61 

4J-5.1 

107  —111 

f6  -90 

96  -99 

8i-sa 

93  -98 
6S-6? 
6i-6i 

96  -98 

9B  —97 

6J-6J 
54  — 6g 

ej-7 

85  —to 
J-IJ 

70  -74 
28-2i 

i-l 
H-ig 

99  —102 

IS— 24 

87  -90 
7i-8 
43-61 


83  -92 


Ta  — Ti 

89  -91 
93  -96 
ID  -11  J 

8  -8,1 

100  —102 

U-l:> 

4  -44 

90  -" 


t  Do.    44per  Cent.  2nd  Deb.  Slock 70—74 


Do. 
Do. 
Do. 

Do 


Central  London  Ordinary  Stock 
Do.     4  per  Cent.  Pref.  Stock 

Do.    Deferred  Stock  

Do.     4  per  Cent.  Debs 

Charing  X.Eustcn&Hnipstd  Per  Db.Stk. 
tCity  of  Birmingham  Trams.  5°/Cm.Pref. 

Do.     4  per  Cent.  1st  Mort    Debs 

City  &  South  London  Rl.v.  Con.  Ord.  ... 
Do.     6  per  Cent.  Perp.  Pref.  (1891)    ... 

(1890) 

(1901) 

(1903)  

4  per  Cent,  Perpetual  Debs 

Dublin  United  Trams.  Ord  

Do.     6  percent.  Pref. 

Gt.  Northern  &CilvRly.  Pref.  Ord.  (4%) 

0.  Northern.Piccadilly&  Brompton  Ord 
Do.    4  per  Cent.  Deb.  Stock 

Haslings  Si  Dist.  Elee.  Trams.  6%  Cm.  Pf 

Do.       44  Lb.  St 

t  Imperial  Tramways  Ord 

t  Do.    6  per  Cent.  Pref. 

t  Do.     4j  per  Cent.  Debs 

1.  of  Thanet  E.  T.  &  Lt-  6  per  Cent.  Pref. 
Do.    4  per  Cent.  Dob.  Stock 

Lanarkshire  Trauiwavs  

Lanes.  Utd.  Trams  6!;  Prior  Lien  Db.  St 

Liverpool  Overhead  Railway  Ord 

I)o.    B  per  Cent.  Pref 

Do.    4  pcrC/'ent.  Deb 

London  United  Trams.  5X  Cum.  Pref.  ... 
Do.    4  per  Cent,  lat  Mort.  Deb.  Stock 

Mersey  Con.  Ord.  Stock    

Do.    Sper  Cent.  Perp.  Pref.  - 

Metropolitan  Elec.  Tramways  Def.  

Do.    B  per  Cent.  Cum-  Pref-  

Do.     44  ner  Cent.  Deb.  Stock  

Metropoliiau  Railway  Consolidated  

Do,    Surplus  Lauds  Stocks 

34  per  Cent.  Preference 

3J  I)er  Cent.  "A"  Preference  

34  per  Cent.  {  onvertible  Pref. 

34  per  Cent.  Debenture  Stock 

3J  per  Cenl.  "A"  Ditto 


D... 

Do. 
D". 

Do. 

D.. 


^. 


74  -77 

84  -86 
51  -67 

100  —103 
81  — S'4 
4i-4j 
97  —loo 
39  -41 
113   -116 
112  -116 
HO    -113 
1  6  —109 
-102 
13i 
•134 
l-Il 
6  —7 
87  -00 
4  —11 
94  —97 
1C4  -114 
94-10 

93  -94 

J -18 

68  — 13 

93-lOi 

91  —94 
l|-)4 
64 -6J 

85  -87 
63-3 

80  -80 

2  —4 

3  -6 
I'fl — f& 

\k-\i 

94  -97 
424-4;  4 
6)  -6S 

86  — S9 
76  —79 
73  -76 

92  —9) 
SO  -  02 


£  a. 
5  19 

4  5 

5  9 
4     5 

6  10 
4  12 
6  1 
4  10 

3  19 
O     1 

4  17 
4     1 


4 
5 
4 
4 
4 
4 

4    8 
4  11 

3  IS 

4  10 
4    9 


6     7 
6  13 

6  6 

7  16' 
4  11 


6  i 
4  12 
1  3 
4     1 

3  19 

4  9 
4  12 
3  13 
:i  16 


4  13 

5  14 

6  10 

4  1 
6    1 

5  0 

3  17 

6  s" 
6  U 

4  0 
6     2 

4  8 

10  18 

11  11 

5  0 

6  5 
4     6 

4  7 
8  0 
6  3 
4  16 
4  15 
8  11 

4  14 
3  18 

12  12' 

5  6 

6  2 

3  18 

4  13 
3  10 
8  18 


101,' 


44 


4i 


Mar.  Bept, 
Kc!',  Aug 
Feb,  A  UK 
Jun.  July 
April,  Oct  ! 
May,  Nov  I 
March. , . .  ) 
Mar,  Sept 
.luiU',  Dec 
Veh,  A  up 
Kfb,  Aug 
.Ian,  July 
J«n,  July 
Rfarch 
June,  Dec 
Feb,  Aug 
Jan,  July 

June.  Dec  ,1231    123^ 
Jan,  July 
April,  Oct 
April,  Oct  j 
Feb,  A\\^ 
Mnr,  Sept  ' 
Jan,  July  j 
May,  Nov  i 
April.  Oct  i 
Mar,  Sept 
Feb,  Aug  I 
April.  Oct 
Feb,  Aug 
Jan,  July  I 


April,  Oct 
Jan,  July 
Mar,  Sept 
Mar,  Sept 
Jan,  July 
April.  Oct 
Jan,  July 
June.  Dec 
Jan,  July 
June,  Dec 
Feb.  Aug 
Jan,  July 
Feb,  Aug 
Feb,  Aug 
Jan,  July 
Mar,  Aug 
Jan,  July 
March  .. 
March  . . 
Jan,  July 
Feb,  Aug 
Feb,  Aug 
Jan,  July 
Feb  .... 
Feb,  Aug 
April .... 


92i 


51. 


ng 


Feb,  Aug  I 
April,  Oct  I 
April,  Oct  I 
April,  Oct  ; 
April,  Oct  ' 
Mar,  Sept  , 
Jan,  July   \ 

Jan,  July  > 

April 

Jan,  July 
April,  Oct 
Jan,  July 
Feb,  Aug 

Feb,  Aug 
June,  Dec 
Feb.  Aug 
April,  Oct 
May,  ^ov 
Feb,  Aug 
Feb,  Aug 
Feb  .... 
Jan,  July 
Jan,  July 
April,  Oct 
April,  Oct 
Feb,  Aug 
Feb,  Aug 
Feb,  Aug 
Feb,  Aug 
Feb,  Aug 
May,  >ioT 
Feb,  Aug 
Feb,  Aug 
Feb,  Aug 
Feb,  Aug 
Jan,  July 
Mar,  Se]tt 
April,  Oct 
Mar,  Sept 
Mar,  Sepl 
Jan,  July 
Mar,  Sept 
Jan,  July 
Feb,  Aug 
Jan,  July 
Feb,  Aug 
Feb,  Aug 
Jau,  July 
Jau,  July 
Jau,  July 
Feb,  Aug. 

April..  . 
Feb,  Aug 
Jan,  July 
Feb,  Aug 
Feb,  Auy 
Feb.  Aug 
Feb,  Aug 
Feb,  Aug 
Jan,  July 
Jan,  July 


65 


n;'   7i 


4,'. 
924 

70 
844 

lOlJ 


75 


nil 


41  §  :  3ii 


104 


874 


S) 


42J 
691 


•  In  cilonlating  the  yield  •Uowance  has  been  made  for  accrued 
'  t  Ex  Diyideud 


interest  but  not  for  redemptioa 
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EL.ECTR,1CAL.    COIMI'A.IVIES'    SHAI^E    T^lSnT.— Continued. 


I  Last 
Divi-j 


NAME. 


St. 
Ft. 
St. 


8i% 
3°/, 

6% 


St 
St. 
St. 
ft. 
ft. 
6 

]  r/P? 

1  (1/6 
St.   Hi 

r  0,7! 
St.l  4% 

ICO  sr 

-,  6% 
6    .. 

6    .. 

St !  H 


Price    1  RATE  %  1 
Wed..      YIKID. 
April  29.       >D. 


DIVrDKND 

Due. 


BC81BES3 

Wl  EK  TO 

I  Al'HL  59. 


Last 
(Drvi- 

IDKND 


NAME. 


rirCTRX  BAIIWAVS  &  TRAMWAYS- 

M.li.  iicliliin  Disliiif  Kail" iiy  Old 

To.    Exteis-ioii  Picf. '.^1 1)or  Cent.)  .... 

To     Asserted  Fxl.  Prof.  flnt.  Guar.  liT 
Ulifl.  FIrr.  BIys.  Cn.  c.f  London,  ltd;) 

Po.    3  pri"  Crnt.  Coiiroltd.  Pent-charge 

Po.    4  T'''*  Cent.  Midliind  Bent-eharge! 

Vn.    Punr.  Sliirk  4  per  Cent \ 

Po.     6  per  Ci  nt   P.  1  p.  Deb.  Stock  

Po.     4  percent.  Dillo I 

Xew  Gen.  Tract.  0  per  Cent.  Cum.  Pref. 
Potteries  Electric  Traction  Ord 

Jio.    5  per  Cent.  Cum.  Pref.  

Do.    4*  per  Cent.  Deb.  Stock     

S.  Met.  Elec.  Trams.  &  LIg.  6^  Cm.Pref. 

Po.     4  per  Cent.  Pel).  Stock 

Sunderland  Diet.  Elec.Trm8.6Xl8tMt.Db.i 
T'ndercround  Elec.  Kya. Co.  of  London... 
Yorkshire  (W.B.)  Elec.  IVams.  Ord 

Do.    6  per  Cent.  Cum.  Pref.    

Do.     4i  per  Cent.  1st  Deba 


Continued. 
20-  —Vb 


44 
!3  ■ 

lUO  ■ 
42  • 


•48 
•7S 
-llrt 
47 


£  s.  d. 


7  6 
3  17 
3  17 
S  13 


ailTdC  VAKUFACTURING,  &c. 


li  •■ 

1  l/Sf 

i;  mi 

iifAJ 

6    6/0 

61  3/0 

St.    4« 

St.,  m 


8t. 
2 
2l 

St.i 

St.! 

61 
61 


*x 


St.    4J% 


1 

l/7f 

Bt. 

4« 

V;Vi 

II/7J 

Vlff 

Jl<) 

i'ln 

3 

s/o 

10«  6% 

1  O/V" 


Bt.l 
6 
6 

Bt. 

Bt. 

e 

6 
Bt. 

2 

2i 

St. 


2/0 
0/7* 
H% 
2/6 
4/2 
4% 
6X 


*iX 


'Z 


101  6/0 

Bt.  4;t 


6 

6 

St. 

It 

ICU 

1 


11/0 
2,3 
4« 

16/0 
45' 

i/0 
1  I'/Df 
1   0/7i 

6    .'.' 

12;  3P/0 

HO   4Z 


3 

2/0 

1 

U,« 

Bt. 

5% 

St. 

*?. 

ICO  4}% 

10  6,0 

5  1/0 

6i  m 

100  iX 


10  .. 
•00  6/ 
Bt.  lf/0 
Bt.  80/0 
St.'  17. 
St.    4% 

lOi  6/0 

lo!  ii'/o 

6  2/0 

6  6/0 

6C  4i^. 

!0.  4/0 

HO  4)% 

Bt.  56/0 

St.;  17/6 

Bt.  4% 

!!■  ?/6 

Bt.  4X 

ICO  4X 

t6  4% 

10  CO 

ICO  4»% 

56  65/0 

ICO  tt 

loo'  tl 
1    .. 

IW-i  4% 
lOi  4/0 
2)1  1/8 

ICO  t% 
10    .. 

lo;  I/O 

10'  iO.O 
1(.«    6% 

10  t/o 


Aron  Electricity  Meter  Ord 

Do.     6^  Cnm.  Pf. 

fBabcock  &  "W'iJcox  Ord     xd  &  bonus 

t  Do.     Pref. 

British  [nsulaled  &  Helsby  Cables  Ord. 

Do.     6  per  Cent.  Pref. 

Do.  4^  per  Cent.  1st  Mori.  Deb.  (red.) 
Brilisb  Tbcms'n-Houst'n  4J%  1st  Mt.Db. 
Britigh  Veslinphcnse  6  per  Cent.  Pref... 

Do.    4  per  Cent.  Mort.  Deb.  Stock 

Brush  Electrical  Engineering 

Do.     6  per  Cent.  Pref.  non-Cum 

Do.     4}  per  C  ent.  Perp.  1st  Deb.  Stock 

Do.     Perpetual  2nd  Deb.  Stock    

CaUeuder's  (  able  Con.  Ord 

Do.     6  per  Cent.  Cum.  Pref.  

Do.  4i  per  Cent.  Ist  Mort  Debs,  (red.) 
Castner-Kellner  Alkali  Oo 

Do.  fi  per  Cent.  Ist  Mort.  Deb.  (red.). 
Chadburn's  (Ship)  Telegraph  Ord 

Do.    6  per  Cent.  Cum.  Pref.  

Consolidated  Electrical  Co 

Consolidated  Signal  Co 

Do.     6  per  Cent.  Cum.  Pref.  

*  Cronipton  &  Co.  (Kos.  1  to  86,000)   

Do.    6  per  Cent.  1st  Mort.  Debs.  (red.). 

Da\i.^  &  limmins 

Dick,  Kerr  &  Co.  Ord 

Do.     6  per  Cent.  Cum.  Pref. 

Do.     4J  per  Cent.  Deb.  Stock    

Edison  &  Swan  United  ("A"Sh.)(f  3pd.) 

Do.    (i6  paid)    

Do.    4  per  Cent.  Mort. Deb.  Stock(rd.) 

Do.    6  I  er  Cent.  2nd  Deb.  Stock 

Edmundscn's  Elec.  Corp.  Ord. 

Do.    6  I  er  Cent.  Cum.  Pref.  

Do.  4J  per  cent.  1st  Mort.  Deb.  (red.) 
f  lectiic  CoDstmction  Co 

Do.    7  per  Cent.  Cum.  Pref.  

Do.  4  per  Cent.  Perp.  1st  Mort.  Debs. 
General  Electric  (1900)  5%  Cum.  Pref....! 

To.     4  per  Cent,  l^t  Mort.  Debs 

Henley's  Telegraph  Works  Ord 

To.    4J  per  Cent.  Pref.   

lo.  4j  percent.  1ft  Mort.  Deb.  Stock 
Irdia  liul  ber,  Gutta  Percha,  Ac,  Wrks. 

lo.    4  per  Cent.  Debs,  (red.) 

Malicnal  Elec.  Construction  Co 

Bitbardscns.Wesigarth  vt  Co.,Ltd.Ord. 
t   I  o.    6  per  Cent.  Cum.  Pref. 

I  o.  4  J  per  Cent.  Perp.  Deb.  Stock  ... 
Simplex  Conduits  Ord 

1  o.    6  per  Cent.  Cum.  Pref. 

lelegrap>h  Conslruclion  &  Maintenance 

1  o.  4  per  Cent  Deb.  Bonds  (1909)  ... 
Vickeip,  Sons  &  Maxim,  Ltd.,  Ord 

Lo.     6  I  er  Cent.  non.Cum.  Preference 

Lo.    6  per  Cent.  non-Cum.  Preferred 

to.     4  per  Cent.  1st  Mort.  Db.Sk.(red) 

to.  4»  per  Cent.  2nd  Mort.  Deb.tred.) 
J.  G.  Wfiite  &  Co.  «  per  Cent.  Cum.  PrL 
Willaus  &.  l;obinson  Ord 

Do.    6  per  Cent.  Cum.  Pref. 

Do     4  per  Cent.  1st  Mort.  Debs 


1  -IJ 

8iS-3g 
H  —87 


54H2 

3J-3} 

ll'.-lfs 

6J-fg 

,  51-6* 

102  — 1C6 

15  -lOJ 

J-i 

46-50 

i 

3  7 

74  -79 
69  —61 
Ki-lU 

lCCJ-l(8j 

li6-lV. 
101  —114 

1  -n 
l-h 

02  -86 

l-H 
Ji-13 
l-li 

100  -103 

3-1 

lj-?i 

78  -81 

86  —87 

i-g 

i-n 

63  -  68 
1-J 

J}-'3 

ti  -ts 

n-a 

87  -to 
IMj-lIJ 

45-61 

106  —108 

IfJ-lfi 

IS  —ICO 

vt 

67  -H 
li 
6J 

3(J— 32it 

100  -103 

U-l| 

)!-li'-, 

I'l  —116 

II  2  —If  4 

lli'J-I04J 

8    -9 

81-Sl 
72  -77 


TELEGRAPHS. 

Amazon  Telegraph 

Do.     6  per  Cent.  Debs,  (red.)   

Anglo.AmeriesD 

Do.    Preftrnd   

Do.     Deferrtrt    

C»  n-niCreial  Cable  4  per  Cent.  Deb.  Stk. 

tClibu  l-ut  n.arjie  tircl 

t   to.     lielerrnce  10  per  Cent 

Diicct  Spauidi  Old 

1  o.     10  iier  Cent.  C^um.  Pref.    

J'o.     ii  )<r  Cent.  Deb 

Piteet  I  niled  Slatef  Cable 

liiect  »  rat  India  Cable4)%  Bk.  Db.  (rd.) 
IfiHleni  Cirdinory    

Do.    tj  per  tent.  Pref.  Stock  

f  Do.    4  pirCent.  Mort.  Deb.  Btk.  (rc<l.)j 
Faftein  Txtensioii  I 

to.     4  1  er  Cent.  Deb.  f^tock  

laslcrnA  .". African  I  >.  Mort.  Deb.  1909 

to.     tX  MauritiuR  Bub.  Debs,  (red.)  ... 

ON.''  I  Copenhagen),  Ek  Coupon  72 

UalilmA  Lei  Uiuaa4$%lsl  Mt.Db.  (red.) 

li.uf'.l  uropean,  h\  all    

Auflia^  C(<ni]  itnies  Common  

I'o.     i'lelcMiMc    

litarei  ni  a  Wirelf  M* 'Jeleg.  Co 

laiiUcA  EuM  pi  nTel.4Xllliir.Dbs.(red.) 
^^|'lt  AJiiian  ielegiapli  bliarea  ... 
^Wht  Ctattol  Antenca 

Di  .     4  pr  lent.  Ileba 

V  ett  India  A:  lannniB  

Do.     I  ]  I  r  Cent.  iBl  Prcl'. 

]io.    Oj  erCent.'^ndPrcf.ei.onft/oofar. 

Do.    6  per  Ci'tit.  Del>R 

Wesltrii  'Jel<j;ia)h    

Do.     «icr  Cent.  Deb.  mock  (red.) 

,  Wrslern  I'nion  Telruh.  <1,CC04X  ISoudi 


2-8 

81  —17     i 
66  —68 
19  —101 
Iti-U 
at  — 17 

71-ti 
in— ItiJ 

M-31 

h  -  9 

ify/.-imx 

l3i-14 

Oti— 101) 
IM  -180 

84  — B7 
100  -102 

13  -IP) 

100  —iVi 
90  -101 

10Ci-10>i:i 
EU  ->» 
9Pi— 101) 

63  -  CO   ; 

(8  -68 

12  -l« 

»-» 

lb  -101 

lo  -lllj 

li-n 

(8|— lull 

»J-» 

101  -104 
181-lH 

110  -ItrZ 
7»  -«) 


6  16 
6    1 


19 
3 

12 
6 

19 

13 
6  11 
«  8 
0  11 
4  8 
6  2 
4  0 
8  18 
6     « 

3  18 
8  IB 
8  IB 
II    5 

4  8 
6  IX 
e  7 
6    U 

3  19 

ii  le 

8  11 
3  IB 


6    3    6 


7    7  6 

6  9  0 

3  16  9 

7  10  6 

4  !S  0 
4  6  6 
4  10  0 

8  o"  0 


6  11 

0 

7     0 

0 

6  10 

0 

4    7 

0 

4     2 

fi 

8  11 

0 

4     6 

li 

8    8 

u 

5     6 

6 

7     0 

0 

4     6 

6 

6     4 

0 

S     1 

0 

6    6 

0 

7     6 

6 

4  16 

0 

4     7 

3 

2    0 

0 

a  0 

0 

4  19 

3 

S  15 

0 

7  14     0 


6  17  0 
6  18 
4  9  0 
6  10  0 
4     3     6 


4  16     6 

3  16 

4  6 

6  13 
3     6 

7  15 
6     4 


High- 
est. 
Fell,  Aug       Ifi 
Feb,  Aug 


08  —113 

5     6 

3 

6     7 

3 

1-1 

8     0 

0 

*   i 

6  13 

0 

93  -96 

4  13 

9 

3-1 

6    0 

0 

70  —80 

6     0 

0 

73  —78 

6     8 

0 

36  -40 

12  10 

u 

4     3 

0 

6     2 

U 

4     0 

0 

7     2 

0 

6  17 

0 

4  19 

0 

fi    8 

6 

3  17 

6 

8  11 

0 

4  14 

« 

Teh,  Aug 
J«ii,  July 
Jan,  July 
Mpr.Fept 
Jan,  July 
Jnn,  July 
Mar  .... 
Apnl.Oct 
Feb,  Aug 
May,  Not 
Feb,  Aug 
Jan,  July 
Jan,  July 
June,  Dec 
March  .. 

Jan,  July 


April,  Oct 
April,  Oct 

July^  Feb 
Jan,  Jaly 
Jan,  July 
Mar,  Sept 
Feb,  Aug 
Jan,  July 
March  .. 
Mar,  Sept 
Mar,  Sept 
Jan,  July 
Jan,  July 
Jan,  July 
^OT,  May 
May,  J»OT 
Feb.  Aug 
March  . . 
April,  Oct 
August ... 
April,  Oct 
April,  Oct 
Jan,  July 
Jan,  July 
Mar,  Sept 

Sept 

Sept  .._ 
Jan,  July 
Feb,  Aug 
Feb,  Aug 
June,  Dec 
Mar,  Sept 
Jan,  July 
May,  Hot 
Jan,  July 
Jan,  July 
July  .... 
Jan,  July 
June,  Dec 
Mar,  Sept 
Feb,  Aug 
Feb,  Aug 
Mar,  Sept 
Feb,  Aug 
April.  Oct 
April 

^lOT     .... 

May,  Not 
Jan,  July 


Mar,  July 
Jau,  July 


June,  Dec 
June,  Dec 
Jan,  July 
Apr.  Oct 
Apr,  Oct 
May,  21 OT 


47 


79 


&6i 


103J 

9PJ 


low- 
est. 

iij 


Price 

Wed., 

I  April  29. 


KiTK  Z 
YIELD- 
ED. 


Dividend 
Due, 


I  BDHINE88 
WfcEK  TO 
I  AfUIL  29.- 


69 


38 


1(3* 


H 

ll2 


64 
5tJ 


'U, 


S2 


1=? 
1 


3J; 
7^4 


£2J 


18 


6  17     0 


«  1« 
I  1 
S18 


June,  Dec 
June,  Dec 
K,Mt,Ae,K 

^■,MJ■,AB,^,     . 
i',M}-,Ag,N  Hi 

Jn,Al>,Jy,0  tiJ 
Feb,  Aug  8 
Feb,  Aug 
April, Oct 
Ajiril.Oct 
Jan,  July 

Ja,Ap,J}r,0 
„  ,  June,  Dec 
6  ;Ja,Ap,.l3r,0 
0  Ja,Ai),.l)-,tj'  88 
C  Ma}•,^0T  iIOjI 
0  Ja.Al),Jy,0  IS,", 
e  '  Feb,  Aoc  1     . . 

Feb,  AtiR 

May,  ^0T 

Jau,  July 

June,  Deo 

May,  Voj 

Jan,  July 
jB,Ap,Jy,0 

Ajiiil.... 

June,  Doo 

June,  Dec 

May  .... 

Jan,  July 

May,  Nut 

May,lluT 

May,  ^oT 

Jan,  July 

Mr,Jn,l>,D 

Jiuie,  Dec 


UK  J 


:3ii 


Stl 


13 


lii 


13i 

131) 
8b 
lOVi 


Ull 


no 


2J 

4% 

6% 

3/0 

0/7i 

I'/O 

6« 

68. 

f/0 

t/0 

2/6 

sjSl 

42: 

0/7J 
0/7S 
4% 

HX 

3/0 
2/6 
Hi 


3/1 

5/0 

6% 

6% 

4  0 

2/6 

4J% 

S% 

6% 

5% 

HZ 

m 
m 

3/0 
3/0 

3/0 
6% 
6% 
6% 


2/6 

6J% 

07. 

5% 

6% 

2/6 
2/6 
4J% 

1/3 
*i 
iX 
if. 

bX 


124 

■87 
•lOlj 
-7i 
:1>'- 
?i' 

.lu9 

■llOJ 

-ISi 

■12J 

■66 

•lOJ 

■lOij 

-li 

■u 

-93 
-102 
Hi 
61 
-lOi  I 


£  8.  d. 
6    9    0 


4  14 
4  19 
6  8 
6  16 
6  3 
6  3 
6  8 
4  16 
4  16 
4  9 
3  10 
3  17 


TELEPHONES. 

Amer.  Telephn.  &  Telegh.  Cap.  St 1  1^0  - 

Pp.     Coll.  I'ruBt  81,0004  percent.  Bda'  81- 

Anglo-Portug'seTel.  6%  1st  Mt.Db.  Stk.  18J- 

i  Chili  Telephone  7  - 

(Monte  Video  Telephone  Ord r,'4- 

f  Do.    6  per  Cent.  Pref.  '.l- 

>alional  Co.  Pref.  Stock  107'- 

Do.     Def.  Stock lOfJ- 

Do.     6  per  Cent.  Cum.  1st  Pref    I'J- 

Do.     6  per  Cent.  Cum.  2nd  Pref. IH- 

Do.     6  per  Cent.  non.Cum.  3rd  Pref.  ...  63- 

)•  Do.    Deb.  Stock  3J  per  Cent,  (red.)    ...  9<  - 

I     Do.     4  per  Cent.  Deb.  Stock  (red.) lOU- 

i  Oriental „ |  l|- 

Do.    6  per  Cent.  Cum.  Pref.  I  l|- 

Do.     4  per  Cent.  Red.  Deb.  Stock '  90- 

TelephoneCo.  of  Egypt4,J<;Ub.'Stk.(rcd.)  99  - 

United  River  Plale 6  - 

Do.     5  per  Cent.  Cum.  Pref. 4J- 

Do.    4^  Deb.  St.  l;cj 99- 

FINANGIAL,  INVESTMENT,  ke.      \  I 

Elec.  &  Gen.  Investment  6%  Cnm.  Pref.  1  33 — 4i    17    10 

Globe  Telegraph  &  Trust I  9|— 108     5    6    0 

Do.     6  per  Cent.  Pref. 13f— nj     4    4    0 

Submarine  Cables  Trnat  (Cert.) 126—129     4  13    0 

COLONIAL  AND  FOREIGN  ELECTRIC 
RAILWAYS,  TRAMWAYS,  ke. 

Anglo.Argentine  6%  Cuiii.  1st  Pief. 
10;^  Non-cum.  2nd  Pref. 


Bt. 


ft. 


lOU 


10 

st.l 

f 

100 

lIKi 

610 
6 

Bt. 

Bl.| 

81. 

Iflsl 

.  I 
St. 

610, 

St. 
(00 
100 

i 

lllll' 


bX 
6Z 
1<0 

M 

bX 
iZ 
f°. 
$1 
b% 

*iX 

1/0 

bX 
8/0 

4JX 
«■•» 

bX. 


8/0 

6/SA 
4J/t 
3(3 
7/2 
bX 

b>: 


bX 
bX 

9X 


1/7* 


bX 


bX 

6/4 

W  ii 

I'illl 

«l 
7»7<l 


Do. 

Bo.     Permanent  6%  Deb.  Stock 
Auckland  Elec.  Trams.  6%  Deb.  (red.).., 
fBrisbane  Electric  Trams.  Invest.  Ord..., 

Do.    6  per  Cent.  Cum.  Pref.    

Do.    4J  per  Cent.  Db.  Prov.  Certs 

(British  Columbia  El.  Ky.  Df.  Ord 

Do.     Pref.  Ord.  Stock- 

Do.     6%  Cum.  Perp.  Pref.  Stock  

Do.    4i  per  Cent.  1st  Mort.  Debs 

Do.     Vancouver  Power  Debs , 

Do.     4^%  Perp   Con.  Deb.  St 

Buenos  Ayres  &  Belgrano  Ord 

Do.    6  per  Cent.  "A"  Cum.  Pref.   

Do.     "B"    

Do.     5  per  Cent.  Debs 

Do.     6  per  Cent.  2ud  Debs,  (red.)  

Buenos  Ayres  Elec.  Trams    (1901)  Ltd. 

Deb.  St 

Fueuos  Ayres  Graud  National  Old.   

Do.     5  per  Cent.  Cum.  Pref.   

Do.     fi  per  Cent.  Pref.  Debs 

Do.    6  per  Cent.  1st  Deb.  Bonds 

Buenos  Ayres  LacrozeTraiiislst  Mt.  Db. 
tueuos  Avies  Port  &  City  Tram.  1st  Mt. 

Deb.  Stock  £75  Paid   

tCalcutla  Tramways  (1  to  137,610)  

Do.     &  per  Cent.  Cum.  Prof.     

Do.    MX  1st  Deb.  Stock  (red.)    

Cape  Electric  Tram  Shares 

City  of  Buenos  Ayres  TramsCo.  1 1904;Sh. 

Do.     4  per  Cent".  Deb.  Stock 

tColcml  o  1  r.  Jt  Ltg.  5%  1st  Mt.  Db. 
Electric  Traction  Co.  of  Hunt.'  £ong  5 

per  Cent.  1st  Mort.  Debs 

Havana  biec.  Ky.  Con.  Mt.  6%  $1,000  60 

year  Coup.  Bds 

Kalgoorlie  Elec.  Trams  Sh 

Do.     6  per  Cent.  "  A  "  Deb.  Stock 

Ho.     6  per  Cent.  "B"  Ditto 

Libbon  Elec.  Irams.  Ord 

Do.    6  per  Cent.  Cum.  Pref. 

I  o.    6  per  Cent.  Reg.  Mort.  Deb.*  \ 

Kladras  Elec.  Trams.  6%  Deb.  Stk.    ..  ... 

Manila  Elec.  By.  «l,l  Ull  Gold  Bonds 

tMeiicolraiiis  Co.  (.om.  St 

Do.    Gen.  Con.  Ist  Mori.  6,.  Gold  Bda.... 
Montreal  St.  Ry.  Sterling  4i  per  Cent. 

Debs.  (1922)    

Pcith  Elec.  Traui>  Ord  

Do.     1st  Mt.  Db.  Stock  

Rangoon  Elec.  Tianis  &i  Supply  Co.  t^X 

Cum.  Pf.  

Do.    4J',{  let  Mori.  Deb.  SIk 

Sao  Paulo  Tramway,  Light  &  Power  Co. 

$100  Stock 

Do.    6  per  Cent,  let  Ml.  SS500  Db 

T.loiil..  Rv.  Co.  1>1  .Ml.  41%  .Slcr,  Bonds 

COLONIAL  AND  FORLIGN  ELECTRICITY 
iUPPLY,&C. 

Adelaide  Eke.  S  plv  Co.  6XCu.Pr.    

BinibayK.S.  Jtl'.ti,„Cui.Pf.    

Do.     4 J  per  Cent.  Ueb.  Stk. (red.)  

Calcutta  Elec.  Supply  Ord 

Ciiiiiiiliiin  Gen.  Elee.  Wo.  Com.  bt 

tiiflncr  Eleeliolvlic  Alkali  Co.(of  U.S.  A.) 

Ist  Ml  It.  Ml.  1)1  b» 

hlect.  l)e\elopiiicnt  Co  of  Ontario 

Lice.   Itg.  tt  Irac.  Co.  of  Auat.  6  per 

Cent.  Cum.  Pref/ 1 

Do.     6  per  Cent.  Deb  Stuck  I 

Elec.  Biipplv  Co.  of  Victoria  6  per  Cent. I 

1st  Mori.  i)eli.  St. J 

Indian   Elec.  Sup.  Si  Trac.  Co.  Ueb.  Hi. 

ltd.  Prov.  Certa 

Kalguorhe  Elec.  Power  ft  Lig.  Ord. 

Do.     b  iier  Cent.  Cum.  Prel 
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Che  Criumpl)  of  tDe  Rotarp  Pump» 

'HE  examples  of  rotary  pumping  machinery  to  wliieli  we  give  prominence  in  the  present 
issue  must  impress  upon  the  engineer  the  remarkable  influence  of  the  electric  motor  on  the 
design  and  construction  of  pumps  and  pumping  plant.  Ever  since  the  raising  of  fluids  by 
mechanical  means  came  to  be  known  the  plunger  pumji  has  had  almost  undisputed  posses- 
sion of  the  field.  Indeed  engineers  could  not,  for  many  years,  persuade  themselves  to  give 
approval  to  anv  foini  of  rotary  j^ump.  The  centrifugal  pattern  progressed  but  slowly,  until  the  com- 
mercial arrival  of  the  electric  motor,  and  the  results  of  its  combhiation  with  this  ideal  power 
agent  are  to  be  met  with  in  every  mine  having  any  claim  to  rank  as  an  example  of  modern 
engineering  practice ;  they  are  to  be  encounteied,  also,  in  many  other  spheres  of  industrial 
activity.  Although  the  electrical  engineer  cannot  justly  appropriate  the  honour  of  introduc- 
ing the  centrifugal  pump,  he  is  entitled  to  claim  credit  for  the  extraordinary  development  of  the 
turbine  pump.  This  machine  has  without  doubt  revolutionised  the  practice  of  pumping,  and  placed  it 
upon  a  more  efficient  basis,  at  any  rate  from  a  mechanical  point  of  view.  Whatever  the  turbine  pump 
owes  to  the  electric  motor  it  has,  however,  doubly  repaid,  and  for  this  reason.  Such  a  pump  is  naturally 
only  suited  for  driving  by  electrical  means,  that  is,  if  the  best  results  are  required.  Consequently  pump 
and  motor  become  inseparable.  But  the  motor  requires  power,  and  when  this  is  not  "  on  tap  "  must  be 
generated,  hence  dynamo-electric  machinery  is  required  for  the  purpose.  In  the  case  of  mining  plants 
it  follows  that  the  electrical  operation  of  the  pumps  commits  the  management  to  wholesale  electric  driving, 
a  desirable  consummation  from  every  possible  standpoint.  This,  however,  is  aside  from  the  main  i.ssue  with 
which  we  are  now  immediately  concerned.  The  object  of  this  issue  which  we  have  in  mind  and  to  which 
we  wi.sh  to  particularly  direct  attention,  is  the  new  era  in  rotary  pumping  which  the  electric  motor  has 
heralded  in.  Without  saying  that  the  rotary  electric  pump  has  supplanted  the  reciprocating  pump,  we 
can  confidently  aver  that  the  development  of  the  centrifugal  pump  has  been  marked  by  continued  puccess 
from  the  point  at  which  it  was  commercially  coupled  to  the  electric  motor.  With  manv  vears  of  fruitful 
experience  behind  it  the  electric  rotary  pump  has  established  a  reputation  for  flexibility,  economy,  relia- 
bility and  durability,  which  the  reciprocating  pump  has  failed  to  achieve.  The  greatest  successes  of  the 
rotary  pump  are  recorded  in  mining  ai\d  dock  work,  to  both  of  which  it  is  now  regarded  as  an  indispen.s- 
able  adjunct.  In  the  fir.st  mentioned  province  turbine  pumps  are  introduced  without  question  into  the 
plant  and  machinery,  forming  the  usual  mining  equipment.  Where  difficulties  of  suction  are  met  with  in 
the  use  of  centrifugal  pumps  there  seems  to  be  no  objection  to  the  employment  of  separate  air  pumps  to 
rai.se  the  water  to  the  rotary  pump,  when  it  can  immediately  deal  with  it.  For  the  unwatering  of  mines  the 
vertical  electric  pump  has  proved  itself  to  be  without  rival.  Numerous  instances  are  on  record  where 
undergiound  workings  which  have  remained  flooded  for  months  and  even  years  have  ultimatelv  been 
unwatered  by  the  use  of  turbine  pumps.  The  essentially  practical  nature  of  mining  engineers  is  strongly 
appealed  to  by  incidents  of  this  kind  which  are  more  convincing  tiiau  tlie  wildest  promises  of  etiiciency, 
or  the  most  elal)orately  prepared  arguments  founded  on  theoretical  considerations.  A  feature  of  the 
record  we  publisli  of  centrifugal  and  turbine  pumps  is  the  large  amount  of  business  done  with  pumps 
of  the  rotary  pat<^cru  having  a  positive  action.  These  i)um[)s  are  not  suitable  for  direct  connection  to  the 
electric  motor,  but  a  single  reduction  gear  is  usually  all  that  is  required  for  lowering  the  motor  speed  to 
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that  of  the  pump.  .VJl  these  puiups  will  raise  water  from  a 
depth  of  25  to  30  ft.  to  the  pump  itself  without  the  aid  of  a 
foot  valve  or  separate  air  pump.  Rotary  pumps  of  this 
class  appear  at  the  moment  to  fill  a  distinct  want  for  duty 
in  pipes  from  I  in.  to  0  in.  diameter.  They  also  are  note- 
worthy for  their  extremely  simple  construction,  a  fact  which 
will  no  doubt  explain  their  popularity  for  colonial  u.se.  The 
attention  now  being  paid  to  rotary  pumjjs  will  without 
doubt  be  productive  of  many  improvements  in  design  and 


construction,  if  they  do  not  lead  to  the  discovery  of  some 
new  principle,  the  application  of  which  will  further  raise  the 
operating  efficiency  above  its  present  level,  satisfactory 
though  this  now  is.  In  conclusion,  we  maj-  urge  upon  pump 
users  the  value  of  the  electric  centrifugal  over  many  forms 
of  reciprocating  pump,  and  commend  to  then-  notice  both 
the  large  amount  of  practical  data  with  rotary  pumps  now 
at  the  disposal  of  engineers,  and  also  the  many  successful 
plants  in  operation  in  different  parts  of  the  world. 


Alien  Curbine  Pumps. 


FOR  some  ve.irs  Messrs.  W.  H.  Allen,  8on  &  Co.,  of 
Queen's  Engineering  Works,  Bedford,  have  been  well 
known  as  the  manufacturers  of  the  "  Conqueror  ' 
centrifugal  pump,  and  during  the  last  three  or  four  years 
they  have  developed  a  large  business  in  the  more  efficient 
type,  now  usually  known  as  the  "  Turbine  Pump."  Their 
long  experience  in  this  class  of  work  has  enabled  them  to 
produce  a  highly  efficient  pump,  which  is  well  known  foi- 
good  workmanship,  and  for  the  quality  of  materials  em 
ployed  in  its  construction. 

We  illustrate  herewith  two  large  turbine  pumps  which 
have  recently  been  manufactured  by  Messrs.  Allen,  and 
supplied  for  some  collieries  in  the  Durham 
district.  Each  pump  in  this  in.stance  has  suction 
and  di.scharge  branches  If^in.  in  diameter,  the 
casing  being  of  cast-iron.  The  spindle  of  the 
j)ump  is  of  high-grade  nickel  steel  com|iletclv 
enca.scd  with  gunmetal  sleeves.  Thedi.sc.  which 
is  of  the  double  inlet  design,  i.s  of  bronze  and 
likewise  the  fixed  guide  blades  in  the  casing  of 
the  pump.  The  spindle  is  carried  in  bearings  of 
the  self-oiling  type,  arranged  external  to  the 
pump  casing,  and  at  one  end  is  provided  with  a 
small  emergency  collar-thrust  bearing,  which  is 
also  automatically  lubricated,  and  efficiently 
cf)o'ed  bv  watei'  circulation,  drawn  from  the  (lis 
charge  branch  of  the  punqi. 

Each  is  driven  through  a  llexihle  coupling  by 
a  three- i)liase  motor  of  200  b.h.p.  of  Me.s.sr.s.Dick, 
Kerr  &  Co.'s  standard  manufacture. 

Hotii  pumps  have  a  capacity  of  r),(KK)  gallons 
of  salt  water  per  niintite,  again.st  a  total  head  of 
8G  ft.  when  running  at  H70  rev.s.  per  minute. 
When  on  trial  at  tlie  makers'  works  the  punip.s 


developed  the  guaranteed  efficiency  of  78  per  cent,  under 
these  conditions.  Water  connections  are  also  made 
between  the  discharge  branch  of  each  pump  and  the 
stuffing  boxes  through  which  the  pump  spindle  enters  the 
casing,  in  order  to  prevent  excess  of  air  to  the  inlet  of  the 
impeller. 

As  the  pumps  in  this  instance  are  situated  at  a  good 
height  above  the  water  supply  level,  Messrs.  Allen  have 
supplied  one  of  their  twin  air-pumps  for  the  purpose  of 
exhausting  the  aii'  from  the  pumps  prior  to  starting  up. 
This  air-pump,  which  is  shown  herewith,  has  two  barrels 
10  in.  in  diameter,  with  a  stroke  of  7  in.,  and  is  driven  at  a 


Fig.  I. — Group  of  Allen  Turbine  Pumps  drlvtn  by  Induction  Motors. 


SUPPLEMENT  to  "The  Electrician,"  May  1.  1908. 


speed  of  150  revs,  per  minute,  tlu'ough  chain  gearing,  by  a 
7i-  B.H.P.  three-phase  motor.  Tlie  pump  barrels  are  of  gun- 
metal  and  the  buckets  of  cast-iron  fitted  with  a  gunnietal 
ring,  and  the  bucket  rods  of  forged  naval  bronze.  All  the 
bearings  are  lined  with  whitemetal  and  are  lubiicated  by 
means  of  spring  grease  cups.  Our  illustration,  which  has 
been  prepared  from  a  photograph  taken  in  the  makers' 
works,  shows  the  arrangement  of  the  machinery,  and  gives 
a  good  idea  of  the  compactness  of  the  whole  jilant,  when  the 
large  amount  of  water  dealt  with  is  considered. 

As  to  the  method  of  testing  Conqueror  pumps  at  Queen's 
Engineering  Works,  Bedford,  the  drawing  in  Fig.  2  shows 
a  section  through  the  plant  utilized  for  this  purpose.  The 
discharged  water  is  measured  by  a  Venturi  meter,  two  sizes 
of  which  are  installed,  the  larger  one  measuring  up  to  7,()0() 
gallons  per  min.  and  the  smaller  one  up  to  850  gallons  per 
min.  Both  meters  will  stand  a  total  head  of  ')0()  to  (JOU  ft. 
The  head  is  measured  by  a  mercury  column  which  can  be 
connected  to  the  discharge  pipe  at  any  desired  point.  The 
suction  head  is  measured  by  an  additional  U  pattoin 
mercury  gauge.  The  "  Ventuii  "  meter  consists  of  two 
parts — the  tube  and  the  recorder  or  register.  The  tutie 
is  arranged  to  from  part  of  the  discharge  pipe  of  the  pump, 
and  takes  the  form  of  a  rediieing  cone,  coupled  by  a  throat 
piece  to  a  similar,  but  more  gradually  expanding,  cone  with 
a  further  short  length  of  ])ipe    and  a  sluice  valve.     The 


registration  is  guaranteed  by  the  makers  of  the  instrument 
(Messrs.  Geo.  Kent,  Ltd.)  to  be  within  2  per  cent.  The 
"  Venturi  "  law,  being^a  special  application  of  the  well- 
known  theory  of  Bernoulli,  may  be  briefly  explained,  as 
being  of  interest  in  connection  with  the  use  of  centrifugal 
pum2)s.  Water  flowing  through  a  pipe  of  diminishing  area 
loses  the  pi-essurc  which  it  exerts  laterally  as  it  gains  in 
velocity,  so  that  at  the  throat  of  the  "  Venturi  "  tube,  which 
unites  the  two  truncated  cones,  it  is  only  a  question — within 
a  certain  limit  of  static  pressure — of  obtaining  a  sufficiently 
high  speed  in  order  to  entirely  lose  all  pressure,  and  exert 
a  vacuum  instead.  Conver.sely,  water  flowing  through  an 
expanding  cone  loses  speed  and  gains  head,  consequently  a 
■■  Venturi "  tube  produces  a  great  depression  in  the 
hydraulic  gradient  at  the  throat  of  the  instrument,  but 
restores  it  practically  to  its  original  level  at  the  outlet.  An 
exhaustive  series  of  experiments  have  been  carried  out, 
which  have  established  the  reliability  of  the  principle  under 
every  conceivable  condition.  Tubes  varying  from  |  in.  to  9  ft. 
in  diameter  have  all  answered  to  exactly  the  same  "  Venturi" 
law.  Numerous  careful  tests  against  meter,  weir  and  tank 
measurements  have  invariablv  confirmed  the  truth  of  the 
law,  and  the  particulars  obtained  testify  to  the  accuracy 
olitained  in  actual  work  in  the  measurement  of  volumes  of 
water.  For  this  reason  it  is  of  great  value  for  the  testing 
of  rotary  pumping  machinery.     The  tube  forms  a  part  of 
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the  ordinary  pipe  line,  and  only  differs  from  it  in  that  it 
pre.'ient.s  for  a  short  distance  a  truncated  reducing  cone, 
coupled  by  a  throat  piece  to  a  similar  expanding  cone  ; 
there  is,  therefore,  no  moving  part  whatever  in  contact 
with  the  flowing  water,  and  an  interruption  from  such  a 
cause  i.s  impossible.  The  exterior  of  the  tube  is  provided 
at  the  thioat  and  at  the  inlet,  or  upstream, end  with  annular 
pressure  chambers.  These  communicate  with  the  interior 
of  the  tube  by  small  holes,  which  are  bushed  with  vulcanite 
to  prevent  incrustation.  The  interior  ends  of  the.se  bushes 
arc  made  perfectly  flush  with  the  inside  of  the  tube.  The 
pressures  in  these  respective 
chambers  are,  therefore,  the 
same  as  those  at  the  throat 
and  at  the  inlet  end  of  the 
"Venturi"  tube  respectively. 
Small  pipes  convey  these 
pressures  to  the  recording 
apparatus. 

The  scale  of  this  cohinin 
is  graduated  to  read  direct  in 
gallons  per  minute.  Another 
testing  plant  is  also  in  use 
bywhif'h  pumps  mav  be  sub- 
mitted to  actual  working 
conditions.  For  instance  in 
a  case  in  which  a  pump  has 
to  discharge  through  a  closed 
langc  of  jiipcs,  and  with  a 
iiigh  suction  lift  the  suction 
and  discharge   Icvel.i    being 


the  same  n  each  case,  the  suction  pipe  is  submerged  in  the 
]iond,and  the  discharge  pipe  sealed  in  a  rectangular  measur- 
ing tank  fitted  with  a  weir  for  measuring  the  quantity  of 
water  delivered.  Test  sheets  are  filled  in  recording  the  results 
of  all  pump  trials,  and  from  these  power  and  efficiency  curves 
ar?  p'otted. 

The  exi:)erience  of  Messrs.  W.  H.  Allen  in  the  construction 
of  application  of  centrifugal  pumps  is  both  wide  and  varied. 
As  biulders  of  efficient  and  economical  high-speed  steam 
engines  and  paraffin  engines  they  are  able  to  supplv  com- 
plete pumping  plants  where  these  particular  prime  moveis 
are  required.  For  fuller  details  of  the  construction  of  the 
Conqueror  pumps  we  refer  our  readers  to  the  October  (1907) 
issue  of  the  Industrial  Supplement. 


n^acDlne  Cools. 

WE  have  constantly  advanced  the  opinion  that  the 
machine  tool  maker  is  now  practically  wedded  to  the 
electric  motor  for  the  individual  operation  of  single 
tools,  as  well  as  for  the  independent  driving  of  separate 
motions  on  large  tools.  The  evidence  in  support  of  this 
contention  is  cumulative,  and  is  indicated  in  a  striking 
maimer  in  a  large  catalogue  of  machine  tools  which  Tangyes 
Limited,  Birmingham,  have  just  issued.  We  have  recently 
received  a  copv  of  this  useful  publication  which  is  carefully 
cla.ssified  and  tiiunib  indexed,  and  have  selected  a  few 
typical  examples  of  electric  drives  as  likely  to  be  of  interest 
to  our  readers. 

Fig.  1  represents  a  4  ft.  high-.speed  wheel  lathe,  capable 
of  dealing  with  railway  wheels  up  to  4  ft.  diameter,  and  to 
take  modern  high-speed  steels.  It  will  admit  8J  ft.  between 
centres,  and  turn  a  pair  of  railway  wheels  on  their  axles, 
turn  two  wheels  or  bore  two  tyres  at  the  same  time  indepen- 
dently ;  turn  or  bore  a  tyre  on  one  face  plate  while  boring 
or  bossing  a  wheel  at  quick  speed  on  the  other.  Both 
headstocks  can  be  driven  through  treble  gear,  or  the  fast 
headstock  can  be  run  through  single  gear,  and  the  loose 
headstock  through  treble  gear.  The  headstocks  are  bolted 
to  the  bed.  and  have  large  spindles  of  cast  iron  running  in 
hard  gun-metal  adju.-itable  bearings.  The  loo.se  head.stock 
is  movable  along  the  bed  by  rack  and  pinion,  and  has  steel 
barrel  carrying  the  centre  adjustable  by  hand  wheel  and 
screw.  The  face-plates  have  spur  rings  on  the  back  and 
are  di-ivcn  bv  jiinions  which  can  be  thrown  into  or  out  of 


Fig.  I.— Tangye  Electrically-driven  Railway  Wheel  LM\c. 
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gear.  Four  conipouiul  sliilo  nsts — two  at  I  lie  front  ami 
two  at  the  back — with  swivels  for  turniii};  the  treads  and 
sides  of  wheels  at  one  setting,  are  provided.  They  are 
mountefl  on  pillprs  and  .saddles  which  can  be  fixed  on  the 


and  tl 


le  wliole  () 


f  tl 


Fig.  2.— Horizontal  Planing  Michinc  driven  by  A.C.  Moto; 


pockets  when  turning,  or  across  ihe  bed  when  boring 
wheels.  A  self-acting  feed  motion  is  supplied  to  thr:  rests 
by  ratchets  and  levers  from  shafts  carried  on  both  sides  of 
the  bed. 

The  lathe  is  driven  from  a  continuou.s-current  motor, 
capable  of  giving  15  b.h.p.  as  a  continuous  load,  of  the 
variable  speed  type,  having  variations  obtained  by  means  of 
shunt  control.  It  is  carried  on  the  fast  headstock.  and 
drives  through  gearing  giving  additional  changes  of  .sjjeed, 
so  that  the  best  speed  for  the  work  to  be  operated  on  can 
be  readily  obtained.  The  pinion  on  the  motor  is  of  raw- 
hide and  the  whole  o"  the  gearing  throughout  is  machine 
cut  from  the  solid. 

Fig.  2  shows  our  24  in.  high-speed  shaping  machine 
with  bed  8  ft.  long,  and  traverse  of  saddle  5  ft.,  capable  of 
admitting  work  17  in.  deep  when  table  is  in  lowest  position. 
It  is  specially  adapted  for  heavy  cutting,  having  strong 
bedplate  carried  down  to  the  ground  level  throughout  its 
entire  length  to  ensure  rigidity.  The  driving  is  through  a 
slotted  link,  with  connecting  rod  placed  in  the  centre  of  the 
ram  to  avoid  twisting  under  heavy  cuts.  The  machine  can 
be  arranged  to  work  at  strokes  from  0  to  the  maximum  :  the 
ram,  which  has  square  slides,  can  be  adjusted  horizontally 
to  shape  work  on  any  part  of  the  table.  The  tool  box  is 
arranged  to  swivel  on  the  face  of  the  ram,  with  angular 
index  ;  it  has  .self-acting  vertical  or  angular  feeds,  and  also  a 
worm  and  segment  for  sha]Mng  internal  curves  or  setting  the 
tool.  The  .saddle  has  a  .self-acting  variable  feed  motion  in 
either  direction,  which  can  be  instantly  adjusted  from  0  to 
the  maximum :  it  can  also  be  moved  along  the  bed  by  a 
hand  wheel  conveniently  placed  for  the  opeiator,  or  by  a 
handle  at  the  end  of  the  bed.  It  has  two  tables  planed  on 
top  and  side  to  carry  work,  can  be  adjusted  vertically  by 
handle  and  .screw,  and  horizontally  along  the  bed  in  planed 
T  slots  :  they  can  be  firmly  bolted  in  position  to  ensure 
rigidity  under  heavy  cuts.  The  bed  has  a  lack  cast  on  the 
front  for  "  bariing  ""  the  table,  and  is  fitted  with  a  mandrel 
and  cones  for  circular  woi-k,  which  have  self-acting  motion 
by  worm  wheel  and  ratchet  at  end  of  bed. 

The  machine  is  driven  from  an  8  ii.p.  alteriuiting-current 
motor  from  raw-hide  ])inion  thiough  change  gear  box, 
carried  on  an  extension  of  the  ba.se,  as  shown  in  the  illus- 
tration.    The  changes  are  by  means  of  sliding  gears  and 


friction  clutches  operated  by  means  of  the  levers  shown  in  the 
front,  .'.c  that  tli(  ,(lianges  in  sjieed  can  be  much  more  readily 
obta-ned  than  would  be  the  case  with  cone  pullev  and  belt, 
machine  and  motor  are  self-contained. 
Fig.  .'1  de])icts  a  horizontal  mill- 
ing machine  having  table  provided 
with  a  cross  traverse  of  18  in., 
hand  and  self-acting  feed  and  stop 
motions,  to  also  have  a  cross 
traverse  of  (J  in.,  and  is  arranged 
to  swivel.  The  knee  bracket  sup- 
porting the  table  will  admit  a 
maximum  of  1.5  in.  from  top  of 
table  to  spindle.  The  spindle  is  of 
.steel,  and  runs  in  gun-metal  bear- 
ings, and  a  top  .stead\-  arm  is 
provided  for  supporting  mandrel, 
and  the  arm  can  be  removed  when 
not  required.  The  machine  is 
fitted  with  a  pair  of  dividing 
heads  provided  with  change 
wheels  for  cutting  spirals.  The 
drive  is  by  means  of  belt  from  a 
2  TT.P.  motor  of  the  variable  speed 
type,  totallv  enclo.sed.  so  that  thpre 
js  no  dange]'  of  cuttings  getting  in  the  machine.  From  the 
pulley  on  the  machine  the  drive  is  through  a  nest  of  gearing, 
the  changes  in  which  are  made  by  means  of  levers,  one  of 
which  is  shown  on  the  back  of  the  illustration,  the  other  is 
not  visible,  so  that  all  changes  are  readily  made  without  loss 
of  time.  The  double  pole  switch  and  fuse,  starter  and  the 
rheostat  for  varying  the  speed  of  the  motor  as  are  shown  in 
the  illustration,  all  carried  on  a  separate  cast-iron  stand 
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which  can  be  jilaced  in  a  po.'iition  convenient  to  the  operator, 
and  at  the  .same  time  are  protected  from  damage.  Much 
in  the  same  wav  as  the  macliine  tool  maker  has  utiHsed 
the  electric  motor  for  his  ]iaiticular  purpose  so  also  he  has 


Fig.  3  — Tangye  Milling  Cutter  belt-driven  liom  D.C.  Motor. 

accepted  the  latest  i>atterns  of  startinf;  iind  piotcctiiif; 
devices  for  moimtiii;,'  directly  on  the  tool  or  in  n  jidsilion 
adjacent  to  it.  Iron-clad  control  gear  aiipears  to  meet  the 
requirements  of  machine  tools  exactly. 


€leclricallp=DriDen 
Fire  Punip>  >    .  ♦ 

RECENT  developments  in  the  transmission  of  electric 
power  and  its  increasing  use,  even  in  thinly-populated 
countries,  have  little  by  little  led  to  its  adoption  in 
all  kinds  of  work,  and  to  its  employment  for  widely  different 
purposes.  This  method  of  driving  was  some  years  ago 
applied  without  success  as  an  auxiliary  in  fire-engine  work, 
but  although  exhaustive  tests  were  made  they  led  to  no 
definite  results.  The  Oerlikon  Co.  have,  however,  receutly 
succeeded  in  manufacturing  a  powerful  electricallv-driven 
fire  pump  fulfilling  all  neces.sary  requirements. 

The  geogi'aphy  of  a  country  often  prevents  the  installa- 
tion of  a  system  of  water  mains,  or  on  a  very  extended  lay- 
out some  parts  of  the  pipework  may  be  at  such  an  elevation 
that  the  available  pressure  is  too  low  for  effectual  employ- 
ment in  case  of  fire.  Formerly  the  only  alternative  to  a 
costly  steam  pump  was  "  man-power,"  which  necessitated 
a  large  staff  of  helpers  ;  all  these  difficulties  are  overcome  by 
the  employment  of  an  electrically-driven  pump.  It  can 
always  be  used  where  water  is  available  and  an  electricitv 
supply  network  is  handy. 

Electrically-driven  pumps  naturally  present  many  advan- 
tages over  those  of  the  manual  description.  For  an  equal 
weight  they  possess  a  much  greater  power,  and  require 
practically  no  attention.  Their  advantages  over  steam- 
driven  pumps  are  also  numerous.  In  fact  for  equal  power 
they  are  cheaper,  both  in  first  cost  and  upkeep.  Their 
operation  is  simple  and  to  work  them  requires  no  special 
knowledge.  While  steam  pumps  require  an  interval  for 
"  getting  up  steam  '"  electrical  pumps  can  be  set  to  work 
immediately,  and  are  always  ready  for  use.  Their  employ- 
ment is,  therefore,  both  efficacious  and  economical,  either  for 
reinforcing  an  insufficient  hydraulic  pressure  or  for  generat- 
ing a  powerful  jet  of  water  in  cases  where  mains  are  not 
available. 

A  pump  of  this  description  is  made  by  the  Oerlikon  Co.  , 
Oswaldestre  Hou.se,  Norfolk-street,  Strand.  W.C.  It  consists 
of  a  multiple  high-pressure  centrifugal  punqi  driven  bva 
15  H.P.  motor  to  which  it  is  directly  coupled.  The  motor  can 
be  adapted  for  continuous  or  polyphase  cmrents.  In  the  same 
manner  three-phase  motors  are  provided  with  either  wound  or 
squirrel-cage  rotors.  In  the  former  case  starting  is  effected 
by  changing  the  connections  from  '"  star  ""  to  "  mesh."" 
The  starter  is  enclo.sed  in  a  cast-iron  box  mounted  on  the 
motor.  The  motor  can  be  t-nnnccted  to  the  distributing 
system  by  a  flexible  cable  wliicli  is  stowed  on  a  drum  fixed 
to  the  "  chassis  "    when  not   in  use. 

The  fii-st  ])ump  of  this  kind  turned  out  by  the  Oerlikon 
Co.  gave  the  following  results  on  test.  The  jinnq)  driven  by 
a  wound  three-phase  L")  n.r.  motor  supplied  wMlcr  tluough 
two  lines  of  hose.  The  first  test  made  was  for  the  ]nirpose  of 
establishing  the  time  taken  to  put  the  pmnp  in  o]ieration. 
and  it  was  found,  witli  tlir  piunp  (piite  empt\-.  walci  was 
delivered  in  20  sees.  The  i|nantity  of  water  raised  in 
30  sees,  with  an  internal  pump  pn>ssinc  of  .seven  atmos- 
))heres  was  nearly  7(1  gallons,  oi-  I  Id  gallons  per  min.  'J"he 
diameters  of  the  orifices  through  winrli  the  water-  passed 
were  0"7  in.  and  tt.'^  in.  respectively.  'I'he  current  taken 
was  2'J'")  anqis.  at  4(KI  volts,  nnd  n  frequency  rathei-  inider 
•i'2.  the  power  absorbed  licing.  therefore.  !•  k.v.a.  Tiie 
water  was  projected  horizontally  to  a  distance  of  \:V2  ft. 
The  total  weight  of  this  |innq)  without  cables,  drum  or 
jiiping  was  alioiit   I   Ion 
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Siemens  Rotarp  Pump$> 

THESE  pumps  are  specially  suitable  when  the  amountof 
water  available  is  small  or  the  pressure  moderate. 
They  possess  the  advantage  of  constant  efficiency 
with  vaiyins;  load  through  wide  limits.     Their  high  work- 
ing speed  adapts  them  fur  direct  coupling  to  electric  motors 


Group  of  Siemens  Pumps  in  Testing  Shop. 


E.xhaustive  tests  which  have  been  carried  out  on  this  type 
of  pump  show  that  its  efficiency  remains  practically  constant 
when  the  speed  is  4U0  revs,  per  min.  When  running  under 
this  speed  it  is  influenced  by  leakage  loss,  this,  of  course, 
decreasing  as  the  speed  rises.  In  general,  this  pump 
works  in  a  most  satisfactory  manner  at  a  speed  which 
allows  it  to  be  directly  coupled  to  an  electric  motor. 
A  comparison  of  the  combined  efficiency  of  this  kind  of 
pump  with  that  of  the  piston  type  driven  through  spur  or 
worm  gearing  shows  that  at  light  loads 
the  losses  due  to  such  methods  of  con- 
nection have  a  considerable  effect  on  the 
final  results. 

The  sphere  of  usefulness  of  such  a  pump 
is  very  wide.  The  uses  to  which  they  can 
be  put  are  innumerable.  They  are  employed 
in  fai'ining  work  where  a  sufficient  water 
supply,  which  is  so  necessary  in  such  work, 
cannot  be  obtained  on  the  surface.  They 
form  a  useful  part  of  the  auxiliary 
machinery  in  country  houses,  hotels  and 
other  places  fortunate  enough  to  possess 
a  private  well.  Their  adaptability  to  the 
electric  drive  immediately  opens  up  a 
large  number  of  spheres  of  usefulness,  for 
a  pump  of  this  type  can  penetrate  where 
many  other  kinds  not' only  fear,  but  find 
it  impossible,  to  tread.  In  the  adjoining 
illustration  we  show  a  group  of  these 
pumps  ready  for  shipment  in  Messrs. 
Siemens'  works. 


and  though  those  of  the  parallel  shaft  type  require  gearing, 
it  is  claimed  that  their-  working  is  quiet  under  all  run- 
ning conditions. 

The  movable  part  consists  of  a  phosphor-bronze  shaft, 
fitted  with  a  cylindrical  boss.  This  boss  is  slotted  out 
along  its  length,  the  two  slots  being  at  90  deg.  In  them  are 
placed  two  movable  slides.  The  shaft  is  made  in  two  parts 
which,  after  the  above  arrangement  has  been  fitted,  are 
screwed  together.  The  V-shaped  slides,  which  are  of  ebonite, 
arc  identical  in  construction,  and  are  fitted  together  without 
any  screwing  being  necessary.  The  stationary  part  of 
the  pump  is  made  of  the  ring-shaped  casting,  fitted  with 
flanges,  to  which  the  neces.sarv  connecting  pipes  may  be 
fixed.  The  upper  part  of  the  interior  of  the  casting  fits 
tightly  round  the  shaft,  while  the  lower  section  is  con- 
centric with  it,  the  sides  being  formed  by  suitable  connecting 
curves.  The  two  covers  are  fi.xed  to  the  main  casting  by 
bolts,  while  their  inner  surfaces  are  equipped  with  ca.st-iron 
discs  which  form  the  running  surfaces  for  the  slides  men- 
tioned above.  Should  the  .shaft  be  pressed  into  the  casing 
the  discs  then  receive  a  to-and-fro  motion,  which  is  increased 
by  the  centrifugal  force  pressing  the  slides  against  the  lower 
surface  and  making  a  water-tight  joint.  The  difference  of 
pressure  cau.ses  the  slides  to  be  moved  from  the  outlet  to 
the  inlet  side.  During  this  motion  the  bosses  at  the  under 
side  act  like  pistons  and  force  the  water  from  the  inlet  to 
the  outlet  pipe.  A  safety  valve  on  the  inlet  side  of  the 
pump  allows  a  small  volume  of  air  to  be  drawn  in,  thus 
greatly  increasing  the  change  in  pressure,  and  reducing  any 
alteration  in  the  speed  of  the  water  to  a  minimum.  The 
shafts,  which  are  very  carefully  machined,  are  not  provided 
with  the  ordinary  stuffing  boxes,  but  are  packed  with 
leather  bands  lightly  pressed  against  them  by  circular  brass 
springs. 
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IDatber  ^  Piatt  Rial)  i\n  Curbinc  Pumps. 


THE  feature  of  the  high  lift  turbine  puniiJ  made  by 
Mather  &  Piatt,  Ltd.,  is  the  use  of  several  vanes 
on  a  single  shaft,  each  vane  running  in  its  own  cham- 
ber. The  delivery  pressure  of  the  liquid  to  be  pumped 
varies  directlv  as  the  number  of  chambers  used.  With  a 
single  vane  water  may  be  delivered  against  a  liead  of  30  ft., 
and  four  of  these  operating  in  series,  driven  by  a  common 
shaft,  will  discharge  the  same  amount  of  water  against  a 
head  of  120  ft. 

In  the  latest  type  of  turbine  pump,  as  now  made  by 
Mather  &  Piatt,  Ltd.,  the  water  enters  the  revolving  wheel 
axially,  traverses  the  curved  internal  passages  between  the 
vanes,  and  is  discharged  tangentially  at  the  periphery  into  a 
stationary  guide  ring  of  special  construction  :  this  conveys 
it  to  the  annular  chamber  in  the  body  of  the  pump,  where 
the  velocity  head  imparted  to  the  water  by  the  wheel  is  con- 
verted into  pressure  head.     From  this  chamber  the  water 


set  after  it  had  been  started,  and  gave  an  average  efficiency 
of  over  70  per  cent. 

Some  little  time  afterwards  a  second  plant  was  supplied  for 
delivering  4,500  gallons  per  minute  to  the  same  head  as 
above  mentioned  ;  but  in  this  case,  as  the  pump  was  coupled 
not  only  to  a  three-jjhase  motor,  but  also  to  a  steam  engine, 
it  had  to  run  at  less  than  half  the  speed,  viz.  :  3.35  revolutions 
per  minute.  Consequently  the  pump  was  of  considerably 
larger  size,  and  the  number  of  chambers  being  increased  to 
six.  La.st  year  Messrs.  Mather  &  Piatt  carried  out  two 
further  contracts  for  the  same  company.  One  of  these  is 
for  a  three  chamber  high  lift  pump  capable  of  delivering  a 
maxinium  of  10.500  gallons  of  water  per  minute  against  a 
head  of  405  ft.  This  pump  is  also  coupled  to  a  three-phase 
motor  of  1,()00  b.h.p.  taking  its  supply  direct  from  the  three- 
phase  current  at  the  pressure  and  frequency  above  men- 
tioned, and  running  at  a  speed  of  465  revolutions  per  minute. 


Mather  &  Piatt  1,600  B.H.P.  Motor  direct  coupled  to  Turbine  Puuip. 


is  finally  discharged  into  the  pipe  lines,  or,  if  the  jjump  be  a 
multiple  one,  into  tiie  second  and  subsequent  diainbers.  A 
special  feature  of  this  pump  is  the  provision  of  the  stationary 
guide  ring  mentioned  above  :  this  is  fixed  concentric  witii 
the  revolving  vanes,  enabling  the  conversion  of  velocity  into 
pressure  head  to  be  carried  out  in  an  efficient  manner. 
With  the  design  of  guide  jiassages,  in  tiiese  pumps  the  watei- 
is  nowhere  forced  to  undf-rgo  a  sudden  ciiange  of  direction, 
or  to  meet  witii  a  sudden  difference  of  cross-section  in  the 
pas.sages.  The  pumps  may  be  driven  from  steam  or  gas 
engines  or  existing  shafting  by  means  of  belt  nv  ro])es  ;  but 
tlie  ideal  source  of  |)ower  is  the  dire<'l -(■oupieii  eli'ctric  motor. 
In  l'.M)5  .Messrs.  Mather  i\:  I'latt  supplied  tu  the  Montreiil 
Watii  i*c  I'ower  Co.,  for  the  sii])plv  of  water  tu  the  town  of 
Mipiihcal,  Canada,  one  of  their  tiirl)ini'  puni|i>  driven  liv  a 
|)oly|iliase  motor.  The  p\iiii[i  was  of  thi'  t wo-chanilier  t\'pe. 
(■ajialile  of  delivering  .'i.!^2<(  gallons  of  water  |)er  minute  to  a 
total  head  of  .'iOK  ft.  The  polyphase  motor  was  designed  to 
woik  at  a  pressure  of  2,20(1  volts  and  03  cycles  per  second, 
and  when  running  at  a  speed  of  740  revolutions  per  minnli' 
developed  about   (oO  line.      Oiruial  ti'sts  weii'  made  of  this 


In  the  fotnth  set,  which  is  to  be  used  as  a  stand-by,  the 
))ump  has  to  ]ierform  the  same  duty  as  above,  but  instead  of 
being  couijled  to  a  three-phase  luotor.  is  directly  driven^by 
a  steam  tiu'bine  of  the  Zoelly  type  running  at  1.500  revolu- 
tions. This  turbine  di'iven  ]ilant  includes  also  the  auxiliary 
pumps,  condensing  ])lant.  &c. 

'{'he  efliciency  of  the  first  eondnned  set  installed  may  be 
gathered  from  the  subjoined  tigtiies  of  the  oliicial  test 
after  llie  jilaiit  was  slarti'(l  to  work,  the  figures  showing 
the  electrii-  power  input  and  the  out])Ut  of  the  pum])  :  — 


{Ml  mill. 


Volts. 


Amperes  I     Gallons    I  Total  head.  EHicieiicy. 
|irr  |ili.ise       por  mill.  Ferl.  %. 


711 

2,rio 

742 

2,080 

715 

2,000 

745 

2,060 

745 

?.0h0 

4,000 

297 

69-2 

3,9f,0 

297 

690 

4.000 

297 

70-5 

4,000 

295 

69  S 

4,iro 

294 

708 

123 
120 
110 
121 
IIR 


.Nunicioii^  inteicsling  examples  of  Matliei  ,V  I'lall  coin- 
li  ni'd  |iniiiping  plants  have  been  installed  and  aic  in 
successful  o|M'ralion  in  dilTerenl    ])a?ls  of  the  world. 
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UlortDitidtoti  Curbine  Pumps. 


IN  the  latest  form  of  W'orthington  turbine  ijuinp  the 
makers  have  aimed  at  ensuring  as  direct  a  path  of  the 
water  from  tlie  suction  point  to  the  discharge  pipe  as 
possible.  From  the  suction  opening  the  water  enters  the 
first  propeller  through  an  annular  space  of  large  area,  and, 
dii-ected  by  the  vanes,  is  discharged  at  the  periphery  of  the 
impeller.  The  velocity  of  the  water  is  gradually  reduced  by 
diffusion  vanes  so  as  to  convert  the  velocity  head  into  static 
pressure  with  a  nimimum  of  frictional  loss.  It  then  passes 
through  the  intermediate  casing  into  the  suction  opening  of 
the  second  impeller,  in  which  the  same  operation  is  repeated. 
This  continues  through  the  remaining  impellers  (where  these 


IGroup  of  Worthington  Turbine  Pumps,  showing  also 
Working  Parts. 

are  provided),  and  the  water  leaves  at  the  delivery  pipe  at 
the  desired  final  pressure.  The  object  of  the  makers  has 
been  to  embody  simplicity  in  the  design  without  sacrificing 
any  of  the  operating  efficiency  of  the  pump.  We  understand 
that  tests  made  with  these  pumjis  at  work  in  various  parts 
of  the  country  bear  out  the  makers'^claims. 
[  In  the  construction  of  the  pump  the  casing  is  made  of 
cast  iron  or  cast  steel,  according  to  the  working  pressure 
required.  In  multi-stage  pumps  it  is  built  up  of  sections, 
the  surfaces  of  which  are  accuiatoly  machined  and  bolted 
together,  as  this  construction  is  most  convenient  for  dis- 
mantling the  pump  for  examination  ])uri)oses.  The  sections 
themselves  are  interchangeable,  and  tjie  makers  stock  the 
various  parts  so  that  they  can  give  quick  delivery  of  any 
size  of  pump.  The  impellers  are  of  hard  phosphor  bronze 
carefully  machined  and  polished  all  over,  and  are  secured  to 
the  shaft  by  a  feather  key.  We  understand  that  there  is 
no  end  tiirust,  owing  to  a  immber  of  holes  being  drilled 
through  the  impeller  bo.ss,  the.se  tending  to  equalise  any 
difference  of  pressure  on  each  side  of  the  im])eiler.  The 
fi.xed  <lilTusion  vanes  arc  also  of  hard  ])hos])ii(>r  hionze 
nia<-iiiiK'd  all  over  and  secured  firmly  to  the  casing.  The 
jiunip  shaft  is  of  iiic'kei  steel  accurately  turned  and  ])olished, 
and  inns  in  l)earing8  of  the  now  familiar  ring  oiled  type. 
The  st lifting  boxes  arc  designed  to  take  a  special  Granal 
packing,  an<]  each  gland  is  adjusted  by  suitable  gearing, 
which  ensuies  a  uniform  piessure  on  the  packing.  At  the 
suction  end  of  the  [lump  tlie  stulling  box  is  water-sealed.  In 
common  with  thr-  majority  of  turbine  pumps,  the  W'orthing- 
ton design  is  a(lmirul)ly  ada|)te(l  for  driving  bv  electric 
motors,  and  oiu'  illustrations  depict  a  miinber  of  electricailv 
(1  liven  patterns. 

The  general  utilisaliftn  of  electric  power  in  mining  simpli- 
fies the  taak  of  the  mine  manager  in  dealing  with  water, 


l)<jtli  in  the  woikings.  dining  sinking  operations,  and  for  un- 
watering  purposes.  An  electrically  driven  stationary  pump 
woiking  under  fi.xed  conditions  as  regards  quantity  and 
head,  forms  a  marked  contra.st  to  the  older  patterns  of 
reciprocating  pumps,  especially  when  such  items  as  quiet 
running,  space  occupied,  and  general  efficiency  are  con- 
sidered. The  adaptability  of  the  turbine  pump  in  con- 
junction with  the  electric  motor  for  sinking  puiqjoses  is  being 
constantly  emphasised  by  continued  experience.  It  is 
possible  to  keep  the  pump  working  at  its  normal  efficiency 
against  a  variable  head  by  only  using  the  number  of  im- 
pellers necessary  to  coj^e  with  the  head  again.st  which  the 
liquid  is  being  pumped.  In  the  Worthington  pump  one  or 
more  impellers  c^n  be  cut  out  by  the  use  of  a  special  bye- 
pass,  and  this  method  of  regulation  enables  the  speed  of  the 
motor  to  be  kejit  constant.  The  Worthington  turbine 
sinking  pump  shown  herewith  is  in  use  in  South  Africa  in 
the  mines  of  the  De  Beers  Consolidated  Co.  It  will  be 
noted  that  the  pump  discharges  into  two  delivery  pipes, 
which,  in  conjunction  with  the  tie-rods,  form  the  necessary 
fi-ame  for  su^jporting  the  weight  of  the  pump  and  motor. 
By  the  use  of  flexible  coupling  between  the  motor  and  the 
pump,  any  risk  of  defective  alignment  between  the  two  is 
avoided,  and  the  Worthington  Pump  Co.  make  it  a  practice 
to  employ  these  couplings  in  all  their  direct-connected 
turbine  pumjjs. 


Typical  Worlliington  Elcctrically-drivon  Sinking  Pumps. 
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.REYRObbE. 


25  AMP. 
IRONCLAD  SWITCH 

*i  This  Switch  has  been  designed  for 
use    in  wet   and  dusty  locations. 


.•« 


..* 


*\  The    parts    are     easily    replaced 
with   the    aid    ot    a    screwdriver. 


v'* 


■J* 


•i  Although  the  workmanship  and 
material  are  of  the  highest  pos- 
sible class  the  price  is  moderate. 


A.  REYROLLE  &  CO.,  Ltd. 
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HEBBURN'ON'TYNE. 

Makers  of  Motor  Starters,  Porcelain  Fuse  Handles,  and  a  wide 
range  of  High  and  Low-Tension  Switchgear  Accessories. 
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ALSO    MADE    IN    THE    THREE. POLE    TYPE 


NO  MORE  COLLAPSED  FURNACES  OR  BUCKLED  TUBES 

THROUCH     GREASE 

If    yow     PURIFY    the    CONOENSED     IVATER 

HARRIS-ANDERSON  "   PURIFIER. 


Mrith  the 


■  HARRIS-ANDERSON  "    PURIFIER.  ROATH    ROAD    POWER    STATION,   CARDIFF  CORPORATION 
\  ■     RECENTLY   EXTENDED  TO   A   CAPACITY  OF  17,000   GALLONS   PER    HOUR. 


Grease  Absolutely  Removed. 
No  Objectionable  Matter  Intro- 

diicecl. 
Automatic  and  Simple  Action. 
Minimum  Waste  of  Water. 
Numerous  Plants  now  at  work 

in  Electric  Light  and  Power 

Stations,  &c. 

Write  for  Full  Particulars  to  the 

HARRIS  PATENT 
FEED  WATER  FILTER, 

82,  VICTORIA  ST.,  WESTMINSTER, 
LONOOM,    S.W. 

Tc-kgrains  :  Windtight  London. 
Nat.  TcL  Westminster  876. 
26,  St.  Thomas  Street,  SUNDERLAND. 

Tclc-trjins:  WINDTIOHT  SUNDERLAND.     Telephone  S6'J 

Bank  Cbambers,  24,  Grainger  Street  West, 
NEWCASTLEON-TYNE. 

Telegrams:   WINDTIGHT    NEWCASTLE-ON-TVNE. 
Telephone  n2^  Central. 
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!  HENLEY'S 


ITUMEN 


%#  ULCANISED   V^L 

CABLES 


W.  T.  HENLEY'S  TELEGRAPH  WORKS  Co.,  Ld  , 

13  &  14.  BLOMFIELD  STREET,  E.C 


Telephones : 
G.P.O.,  3596  Central.     N.T.O.,  4940  London  Wall  (3  lines). 


Cl)e  ^^Drum^^  Rotarp  Pump. 

ROTARY  pumping  machinery  of  the  positive  tj^pe  has 
been  in  general  use  for  many  years  past,  owing  to 
its  high  efficiency  and  high  range  of  utility.     Pumps 
of  this  class  are  also  noticeable  for  their  extreme  simplicity, 
the  number  of  working  parts  being  comparatively  few  and 
requiring  very  little  attention  in  operation.     A  noteworthy 

rotary  pump  of  this  pattern  is 
that  known  as  the  "  Drum  " 
pump,  which  is  made  by  the 
])rum  Engineering  Co.,  Brad- 

T  ^(fc^oUlL^  r  ^*'''^^-  '^^^^  main  elements  of 
^^*  ^^^  -^"^  ^  this  pump  are  two  in  number 

and  comprise  a  rotating  piston 
and  a  rotating  valve.  These 
are  .shown  in  section  in  Fig.  1, 
reference  to  which  will  explain 
the  operation  of  the  pump. 
It  will  be  .seen  that  the  two 
vanes,  which  give  the  piston 
its  positive  action,  are  so 
rotated  in  respect  to  the 
with  the  latter  and  effectu- 
ally    prevent     the    pa.ssage     of     liquid     through     other 

than  the   proper   channel,  namely,   by    wav  of  the  lower 

vane.    The  piston  is  mounted 

on    a    horizontal    .shaft    one 

end  of  which  carries  the  driv- 
ing ))ulley,  and  the  other  end 

is  fitted    with    a    small   gear 

wheel     which     meshes    with  • 

another     wheel    immediately  i 

above  it  fixed  to  the  spindle 

(•arrying  the    rotating  valve. 

These  gear  wheels  are  outside 

(lie  case  of  (lie  pump,  and  in 

the  larger  cases  are  immersed 

J!!    an    oil   bath.     It  will   lie 

clear  that  by  the  rotation  of        /^ 

the  piston  in  either  direction 

a  positive  suction  effect  will 

1)0  obtained,  and  the  liquid  to 

be  dealt  with  will  be  ra))ir|lv 

passed     through    the     |iuiup 

from  the  suction  to  the  de- 
livery side  of  the  piston.    The 

piston     and    valve     arc     ho 


Telet?raui=; : 
Henlevs  Works  Lonilon 


Fig.  1. — Section  of  ihe 
"  Drum  "  Pump. 

valve    that    they    engage 


.shaped  that  they  are  always  in  contact  and  by  this  con- 
struction a  continuous  flow  of  the  lic^uid  is  assured  at  all 
times.  It  should  be  noted  that  there  is  practically  no  wear 
on  the  gear  wheels  connecting  the  piston  and  valve 
spindles,  as  these  wheels  have  no  other  work  to  do  than 
that  of  simply  revolving  the  valve  itself. 

A  pump  of  so  simple  a  construction  as  the  "  Drum  "'  is 
natuially  very  adaptable  for  driving  by  electric  motors, 
in  that  the  operating  principle  of  each  is  exactly  the  same — 
that  is,  both  are  pmely  rotative  devices.  We  understand 
that  the  ''  Drum  "'  pump  has  been  installed  in  considerable 
quantities,  coupled  through  gearing  to  electric  motors,  and 
has  proved  a  very  successful  combination  with  this  power 
agent.  The  pump  is  manufactured  in  a  variety  of  sizes 
varying  from  (i.")0  to  24,000  gallons  per  hour  capacity.  In 
Fig.  2  we  illustrate  one  of  the  jnimps  geared  to  a  direct- 
current  motor,  and  mounted  on  the  same  bedplate.  A  feature 
of  the  construction  of  the  pump  is  the  combined  bearings 
and  glands  for  the  shafts  carrying  the  piston  and  valve. 
The  bearings  themselves,  as  will  be  noticed  in  the  illustra- 
tions, aie  carried  out  on  brackets  at  some  little  distance 
fi'om  the  glands,  and  bv  this  means  the  makers  claim* that 


Fit  2.— Electrically  driven  "  Drum  "  Pump. 
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irocco  rans 


F 


Ti.uU    .M^ik. 


Used  on  Sea  and 
Land  the  Wide 
World  Over, 


Davidson  ^  Co.,  Ltd., 

Sirocco    Engineering  Works, 

Belfast. 


V^  ^* 


STEEL-CLAD 
MOTORS. 


OPEN,  PROTECTED 

Or  ENTIRELY   ENCLOSED. 

1  H.P.     TO     200  H.P. 

VERY  SOLID  CONSTRUCTION. 
HIGHLY  EFFICIENT. 


We  also  make  Polyphase  Generators  and  MotorSm 


MATHER  &  PLATT, 


LTD.,  Salford  Iron  Works, 

^      MANCHESTER. 
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the  lubrication  of  the  spindles  is  kept  entirely  independent 
of  the  liquid  beiiiij;  pumped.  There  is  room  enough  between 
the  bearing  bracket  and  the  stuffing  box  to  re-pack  glands 
at  any  time  should  this  be  necessary.  We  are  informed  that 
this  pump  will  successfully  deal  with  hot  water,  and  may 
also  be  employed  in  refrigerating  plants.  It  is  extensively 
used  bv  brewers,  in  dve  works,  sugar  refineries,  oil  mills, 
water  works,  and  for  a  large  variety  of  purposes.  It  is 
guaranteed  to  deal  with  viscous  liquids  and  fluids  contain- 
ing a  quantity  of  solid  matter  in  suspension.  As  a  suction 
pump  we  are  informed  that  it  is  particularly  useful,  and  has 
been  employed  in  ]iaper  mills  for  attachment  to  the 
suction  boxes  of  paper  machines.  The  paper  is  passed 
over  suitable  narrow  openings  which  are  connected  to  the 
pump,  and  the  vacuum  jnoduced  is  sufficient  to  satisfactorily 
draw  the  moisture  from  the  material.  The  inimp  can,  of 
course,  be  connected  to  anv  available  power  source  either  by 
belt  01-  through  the  medium  of  gearing.  It  is  also  manu- 
factured in  a  form  suitable  for  operation  by  hand.  ^ 


shown  by  experiment  that  as  the  head  and  vohime  of 
water  is  decreased  the  increase  in  the  pow_>i  required  to 
drive  the  pump  is  not  so  great  as  it  is  with  the  ordinary 
centrifugal  pattern  of  pump.  -  In  the  actual  apparatus  the 
water  is  delivered  into  the  eye  of  the  pumj) — that  is,  at  the 
centre  of  the  revolving  pressure  drum.  It  is  then  discharged 
at  the  periphery  of  this  drum  as  already  explained,  and 
leaves  the  pump  ca.se  at  any  desired  point  on  its  circumfe- 
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-Efficiency  Curve  of  Rees  Roturbo  Pump. 


Recs  Roturbo  Pumps. 


IN  the  domain  of  hydraulics  there  are  certain  recognised 
principles  by  which  the  designer  of  pumping  machinery 
must  be  guided  if  he  is  to  produce  efficient  and 
serviceable  commercial  plant.  The  law  now  associated 
with  the  name  "  Venturi  "  is  finding  practical  application 
in  meters  and  valves,  and  in  a  general  way  is  proving  of 
immense  value  to  engineers.  One  of  its  most  interesting 
applications  is  to  be  met  with  in  the  pump  invented  by 
Mr.  E.  S.  C..  Rees,  of  Thomas  Parker,  Ltd..  Wolverhampton, 
and  known  as  the  "  Rees  Roturbo  pump."  The  name  was 
selected  as  eminently  suited  to  a  pump  which  operates  on 
the  turbine  principle.  The  feature  of  the  invention  is  the 
employment  of  a  revolving  pressure  drum  into  which  the 
suction  water  is  received  and  from  which  it  is  discharged 
at  the  periphery.  The  nozzles  are  so  shaped  that  the  pres- 
sure of  the  water  on  leaving  is  converted  into  velocitv.  At 
the  point  of  its  discharge  from  the  pressure  drum  the  water 
is  delivered  to  fixed  nozzles 
which  re-convert  the  velo- 
city into  pressure  again, 
prior  to  the  discharge  of  the 
water  from  the  ])uinp.  In 
effect  the  pump  employs  the 
"  Venturi  "  principle  in  a 
manner  which  makes  one  half 
of  the  truncated  cone  revolve 
and  keeps  the  other  half  sta- 
tionary. In  consequence 
there  is  a  minimum  of  lo.sa  at 
the  point  where  it  is  most 
likely  to  arise,  namely  the 
discharge  point  of  the  re- 
volving drum.  (We  refer  at 
some  length  to  the  "  Ven- 
turi "  principle  as  aj)p!ied  to 
water  meters  on  page  .">  f)f 
thi.s  i.sHue.)  The  amount  of 
power  ref|uired  to  drive  the 
llee.s  Koturbo  pump  is 
claimed  by  the  mnker,'<  to 
be  a  minimum  for  this  clas.f 
of  pump.     It   has  also  been 


rence.  The  pump  is  .suitable  for  direct  connection  to  elec- 
tric motors,  and  we  illustrate  in  Fig.  1  a  large  circu- 
lating water  pump  which  is  driven  by  tliis  means.  This 
pump  has  a  capacity  of  200,000  galls,  per  hour,  and  two 
are  in  use  sup])lying  circulating  water  to  surface  condensers. 
Fig.  2  is  an  efficiency  curve  of  the  Roturbo  pump  from 
which  it  will  be  seen  that  the  power  required  is  small,  and 
rises  slowly  with  decrease  of  the  volume  and  bead  of  water 
dealt  with. 

The  Ree's  Roturbo  pum}]  is  applicable  to  anv  class  of 
pumping  dutv.  and  is  already  in  use  for  dealing  with  circu- 
lating water  and  boiler  feed  water.  In  the  latter  service 
it  operates  directly  against  the  full  boiler  pressure,  and  will 
deal  successfully  with  varying  loads  at  all  times.  The 
same  iDvinciple  is  employed  with  the  boiler  feed  type  of 
pump,  but  a  number  of  pressure  drums  is  mounted  on  one 
shaft  and  the  water  is  carried  through  these  in  series,  its 
pressure  being  increased  at  each  drum  until  at  the  discharge 
the  required  pressure  is  reached.  We  published  a  detailed 
descri]3tion  of  this  interesting  pump  in  The  Elcrtn'rian 
(March  20,  1908),  describing  its  installation  at  the 
Wolverhampton  Electiicity  Works  extensions. 


h'lK.  1.  -Kees  Roturbo  Pump  Direct-coupled  to  pArk«r  Motor. 
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CONTINUOUS  CURRENT 

MOTORS. 

VARIABLE   SPEED    MOTORS 

6—1   VARIATION. 

CRANE   MOTORS 

DESIGNED  FOR   HEAVY  WORK. 


Pants  of  Standard    Motor. 
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ELECTRIOAM 


USHESl 


Ml. 


Tpt^graphic    Addi 


ELECTRICIAN    NEWSPAPER    LONDON* 


No    949    MOLBORN 


All  communications  should  be  addressed  "The  Electrician' 
Industrial  Supplement,  1,  2  and  3,  Salisbury  Court,  Fleet 
Street,  London,  E.C. 

Copy  for  text  or  advertisement  piii^es  jor  next  issue  should  reaih  the  above 
address  not  later  than  ]Vcdnesday,  May  20tb. 

Manufacturers,  Contractors,  Central  Station  Engineers,  and  those 
interested  in  Electrical  Industrial  Developments  are  cordially  invited  to 
contribute  original  matter  to  the  SUPPLEMENT,  and  when  suitable 
this  will  be  inserted  as  space  permits. 


Piling  Case  for  "Tlie  Electrician"  Industrial  Supplement. 

The  Industrial  Supplement  is  holed  for  filing,  and  we  are 

distributing  cases  which  will  hold  twelve  issues.  On  request  a  case 
will  be  sent  to  Consulting,  Manufacturing,  or  Contracting  firms  ;  to 
Chief  or  Resident  Engineers  of  Electricity  Supply,  Traction  or  Power 
Stations  ;  to  any  firm  of  Merchants  or  Agents  ;  to  Railway,  Tramway, 
Dock,  Harbour,  or  other  companies  interested  in  the  applications  of 
Electric  Power,  &c.,  to  their  undertakings;  and  to  other  large  con- 
sumers of  electrical  energy,  either  at  home,  in  the  Colonies,  or  abroad. 
A  portion  of  each  issue  of  the  SUPPLEMENT  is  reserved  for  special 
circulation  oversea. 


€uitorial. 


We  would  specially  commend  the  pages 

no    er       ^^  ^.j^j^  issue  to  the  notice  of  our  friends  tiie 
Record. 

"  gas  people,"    who  like  to  make  all  the 

capital  they  can  out  of  the  operating  efficiency  of  suction 
gas  plants  and  gas  engines  generally.  What  will  doubtless 
impress  gas  engineers  in  the  types  of  rotar\'  pumping 
engines  details  of  which  we  record  is  the  ease  with  which 
an  electric  motor  can  be  coupled  to  high-speed  pumps  and 
the  comparative  nonchalance  of  engineers  who  instal 
these  electric  pumping  plants  and  leave  them  to  them- 
selves in  all  kinds  of  out-of-the-way  places.  Let  them  deiive 
what  satisfaction  they^can  from  the  signifii-an(,'o  of  the 
(li'volopment  of  the  rotary  pumping  engine  coincidentlv 
with  the  commercial  introduction  of  the  electric  motor.  It 
should  also  be  noted  that  the  gas  engine  is  not  often  .selected 
to  drive  centrifugal  pumps  direct.  We  might  reasonably 
claim  a  hcst  of  things  for  the  electric  motor,  as  witnessed 
by  the  remarkable  develoj)ment  of  the  rotary  i)ump.  We 
will,  however,  remain  content  with  remarking  that  the  pas- 
sing of  the  reciprocating  |Hini|i  uiay  be  indicative  to  them, 
as  ■■  the  writimi  on  the  wall,'"  of  ihe  nhniKile  fate  ol  all 
iiiellicienl  reciprocating  mechanisiiis,  ariKing  which  may  be 
cla.ssed  the  gas  engine  in  its  cajiacity  of  power  agent.  We 
lay  stress  upon  these  few  items  as  the  (lulstanding  features 
of  electric  rolaiy  piini))  ilevelopmeiit  as  they  mav  escape  tiie 
nntiee  of  the  /.ealous  adviieates  of  gas  |io\vei-,  (Jas  enthusiasts 
are  apt  to  |iass  over  tor)  lightly  tliis  all  nii|ior<aiil  nialter 
of  the  <-oiitrast:  betvvi-en  rotary  and  reciprocating  inecliaii 
isms,  and  the  jircsent  occa.sion  .serves  admirably  to  call 
attention  to  this  distinction  in  as  nuirkcd  a  wav  as  possilile. 
We  unhesitatingly  claim  the  develo|)ment  of  the  lotarv 
l)Ump  as  anot  her  record  for  t  he  elect  rir  mol  or,  as  an  aeli ie ve 
ment  of  which  it  may  well  be  imoikI.  We  ai.so  e.vpre.ss  the 
hope  that  uacrs  of  machinery  of  all  kinds  will  take  particular 


note  of  the  differences  which  exist  between  rotary  and 
recipi'ocating  pumping  devices  on  the  score  of  hydraulic 
and  mechanical  efficiency.  If  they  have  electiic  power 
available  in  their  neighbourhood,  then  they  .should  not 
hesitate  in  the  .selection  of  the  rotary  pump  as  driven  by 
the  convenient,  reliable  and  economical  electric  moi  or. 

A  unique  example  of  the  adaptability  of 

Electric  Power  certain  public  utilities  to  the  generation  of 

ratn      electrical  energv  is  afforded  bv  the  Drainage 
age  Canals.  .  '  . 

('anal    plant,    Chicago.     From    particulars 

published  recently  in  the  Western  Ehetricum,  the  Drainage 
Canal  scheme,  put  down  for  the  sanitary  relief  of  Chicago, 
provided  means  of  power  production  by  the  large  flow  of 
water  in  the  canal.  This,  it  was  considei-ed,  could  be  utilized 
for  electricity  generation,  and  plans  were  proceeded  with 
at  once  for  this  purpose.  Upwards  of  40,000  h.p.  is  available 
and  plant  for  something  like  20,000  of  this  has  been  put 
down.  The  supply  of  energy  to  the  city  has  already  com- 
menced, and  it  is  anticipated  that  considerable  economies 
will  result  from  the  operation  of  the  plant.  The  main 
generators  furnish  (i,600  volt  (50  cycle  three-phase  current, 
which  is  stepped  up  to  44,000  volts  for  transmission  to 
Chicago.  The  system  is  probably  the  only  one  of  its  kind  in 
which  a  drainage  scheme  has  been  put  into  service  for  the 
production  of  electrical  energy.  The  distribution  of  the 
energy  from  the  plant  is  undertaken  by  the  Municipal  Elec- 
tricity Department  of  Chicago.  It  has  often  been  suggested 
that  the  large  I'eservoirs  in  hill  districts  shoidd  be  utilised 
to  generate  power  foi-  the  towns  which  they  supply  with 
water,  but  unfortunately  the  flow  of  water  is  so  small  that 
power  cannot  be  generated  from  it.  In  the  Chicago 
Drainage  scheme  tlie  head  is  not  particularly  great,  but  the 
flow  is  large,  and  for  this  reason  it  has  been  turned  to  good 
account.  The  installation  is  another  striking  instance  of 
the  flexibility  of  electrical  systems  generally,  and  their  value 
in  conjunction  with  other  public  utilities. 


£ancasDlR  Vertical  Hectors. 


T 


IIK  almost  universal  applicability  of  the  electric  motor 
to  the  driving  of  industrial  machinery  is  res))onsil)le 
foi-  many  modiiii'ations  in  the  design  of  such,  and  not 
a  few  of  these  have  exerted  a  marked  influence  on  the 
conduct  of  certain  industrial  oiieialions.  One  of  the  most 
noteworthy  is  that  of  the  devclopnienl  of  the  vertical 
motor  particularly  in  the  Held  of  |iumping  on  a  large  .scale. 
The  sim|)le  j)roce.ss  of  inverting  the  electric  motor,  which  is 
.so  readily  effected,  has  in  the  case  of  the  centrifugal  puinp 
been  res|)onsible  for  a  similar  alteration  in  its  design  and 
construction,  liut  for  the  vertical  electric  motor  industix- 
woidd  not  have  at  di.sposal  the  veitical  rotary  iiumi|),  for 
no  other  power  agent  is  ,so  convenient  or  so  compact  for 
I  lie  ])ur])ose  as  the  electric  motor,  it  is  instructive  to  note 
that  although  consideral)Ie  advance  has  been  inaih"  abroad 
with  veitical  motors  |{iitish  electrical  manutacturers  are 
well  to  Ihe  front  in  this  depaitment  of  electric  power 
di'velopment  and  utilisation.  The  liancashire  Dynamo 
iS:  Motor  ("o.,  Trafford.  have  for  many  years  been  s])ecialis|s 
ill  the  production  of  inilustrial  electiic  motors,  their  works 
lieiiig  laiil  out  and  organised  for  the  iiiamifaci  ure  of  nolliiiig 
lull  d\  iiamo  ulcctric  inucliiiierv. 
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ECKSTEIN,    HEAP  &   CO., 


MANCHESTER. 


SALFORD. 


OIL  BREAK  SWITCHES. 

WITH    OR    WITHOUT    NO-VOLT    RELEASE, 
WITH    OR    WITHOUT    OVERLOAD    RELEASE. 
WITH    OR    WITHOUT    REMOTE    CONTROL. 


8TKnDH.RD  Sizes. 

IS  amperes  per  pliase. 

50  amperes  per  phase. 
200  amperes  per  phase. 
500  amperes  per  phase. 


ST7inn>RKD    TyPGS. 

For  Switchboard  Mounting. 
In  protected  Iron  Cases. 
In  Cast-iron  Gastight  Cases. 
In  Cas'.  Iron  Cases. 


Send  for  Catalogues  OS,  12  and  0,S,  15 


STELLITE 
MOTOR  PANELS. 

These  panels,  combining  the  undoubted  superiority  of  our 
Ironclad  Quick  Break  Switch  with  the  absolute  reliabilit}^ 
of  our  various  forms  of  starters,  constitute  a  very  important 
advance  on  the  apparatus  hitherto  employed,  and  one 
which  has  already  met  with  the  expressed  approbation  of 
leading  Consulting  and  Electrical  F;ngineers,  besides  com- 
plying with  the  latest  requirements  of  the  Board  of  Trade, 
Home  Office,  h'ire  Insurance  Offices,  &c 

REDUCED  PRICES. 


Full  particulars  on  application  — 


TBE  ELECTRIC  k  ORDNANCE  ACCESSORIES  CO,,  Ltd., 

CHESTON    ROAD,  ASTON,  BIRMINGHAM. 

Branches  and  Agencies  at  London,  Manchester,  Newcastle-on-Tyne, 
Glasgow,  Newport,  &c.,  &c.      
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■■■■■■■     \ 

For  the 

TESTING 

of 

PUMPS 

the 

V  enturi 

Meter 

is  the 

instrt^ment 
that  will 
give  you 
satisfaction 

IN 

ALL 

RESPECTS. 


I 


^ 


Why? 


..-^ 


CCIKNTIFIC  accuracy  and  the  highest  grade 
of  workmanship  in  producliou  place  the 
V'entiiri  Meter  far  ahead  of  all  other  hulk 
meters.  The  absence  of  any  niechanJNm  in  the 
line  of  flow — the  simplicity  of  the  registers — and 
the  aljsolute  niininium  of  maintenance  outlay  make 
it  a  sine  qna  non  for  economicalK-  dealing  with 
all  largL-  volumes  of  HOT  OR  COLD   water. 

I  he  illii.sl  r:it  ion  sliow.s  tlie  romhiiU'tl  form  with 
ili;i;;raiTi  niul  Icitalisef.  \\'«  also  make  Ihc  meter 
with  counter  only  or  dia;;rani  only  recorder.  Sec- 
ti<in  3  of  our  CataloKue  and  the  iSoiler  i  eed  Pamphlet 
should  intere.st  you.     Send  for  them 


GEORGE  KENT,  L*^' 

Water  Meter  Specialists, 
199  204,    HIGH    HOLBORN,   London. 


In  addition  to  their  standard  types  of  hoiizontal  motors, 
they  have  also  developed  a  series  of  vertical  patterns 
specially  suitable  for  the  operation  of  machine  tools  and 
centrifugal  pumps.  We  illustrate  in  Figs.  1  and  "2  typical 
examples  of  these  motors.     Fig.  1  is  a  standard  Lancashire 


Fig.  I. — Standard  "Lancashire"  Vertical  Motor. 

motoi-  of  the  horizontal  type  adapted  for  vertical  working. 
The  usual  feattrres  of  the  Lancashire  motor — namely,  lami- 
nated pole  tips,  well  ventilated  armature,  large  commutator 
and  compact  brush  gear — .ire  all  retained.  The  pattern 
illustrated  is  of  the  ventilated  type,  the  end  covers  being 
hinged   to  give   access   to   the  commutator   antl    brushes. 


k 


Fir.  2. — "  Lancabhire"  Vcrlicai  Motor,  lillcd  with  Inttrpolts 
lor  CcnlrlluK.iI   Hump  work. 

I'ig.  "-'.shows  a  larg<'l'  vcrliral  iiMilorol  llir  opm  I  \  |ii'.  lit  ted 
Willi  iiiti'i  |)cilcs  and  siiilablr  Ini  iciuphng  to  iculrifugal 
|iiiiii|r-.  I'Im'  lirusli  gear  i.^  ninnnlcd  on  a  rocK'ing  frame 
a(||u,--lMlil('  li'iim  a  luimlwliei'l  wimli  will  be  noticed 
III  the  illustration.     The  whole  weigiil  of  the  aiinature  i.s 
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supported  on  a  sjiorial  hall  bcarinj;  <if  tjic  IlolTinan  typo, 
fitted  ill  the  cap  of  the  end  l)i-acl<('t  wliich  is  clearly 
shown  ill  the  view  of  the  inotor.  When  the  pump  coupling 
has  been  unbolted  the  armature  can  be  raised  bodily  by 
liftiiin;  the  end  bracket  bv  the  eye-bolts  provided  for  the 
purpose.  The  main  terminals  are  mounted  on  a  marbh' 
block-  under  the  field  fiame  in  a  conveniently  accessible 
position.  The  frame  itself  is  built  in  two  halves  bolted 
together,  and  the  windings  of  the  intcr]Kiles  are  copper 
stii])  on  edge. 

6kctric  Pumping  Plants. 


M' 


ISSIJS.  ClMtMPTOX  .'V-  CO..  who  are  well  known  as 
nuiki'i'sdf  (Ivnanio-electi'ic  machinei'y,  have  a|iplicd 


their  motors  for  the  driving  of  centrifugal 
pumps  for  a  variety  of  duties  and  for  service  in  all 
parts  of  the  world.  We  illustrate  in  Fig.  1  a  com- 
bined pumping  unit  in  which  a  Crompton  motor  is 
direct  coupled  to  a  centrifugal.  The  plant  is  compact 
and  economical,  and  has  been  designed  to  meet  the 
experiences  ot  export  and  transit  in  countries  where 
railway  facilities  are  a  minimum.  Messrs.  Crompton 
&  Co.  also  make  a  boiler-feed  combination  of  motor 
and  ram  pump  which  is  doing  service  in  many  elec- 
tricity works  and  power  stations.  We  have  referred 
in  detail  to  this  plant  on  a  previous  occasion,  but 
a  few  of  the  main  facts  are  worth  recording  here. 
The  pump  has  been  introduced  to  coni})ete  with  steam- 
driven  diiect  acting  feed  pumps  which  are  now  com- 
mon enough  in  power  station  boiler  houses.  The 
motor   drives    the    j'ump    through    worm     reducing 


gear  and  the  puni|)  is  of  the  duplex  double  acting  ]iatt(>rn. 
The  feed  is  regulat('(l  by  varying  the  speed  of  the  inotor. 
The  two  pairs  of  cylinders  are  contained  in  a  single  casting, 
which  is  bolted  to  the  main  bedplate  on  which  the  driving 
motor  is  also  fixed.  The  driving  gear  is  enclosed  in  a  cast- 
iron  box  partially  filled  with  oil,  so  that  the  lubrication  is 
]iractically  automatic.  The  pumps  are  made  in  three  sizes 
and  have  a  capacity  of  GOO,  1,200  and  2,0(X)  galls,  per  hour, 
respectively.  The  motor  speeds  and  horse  power  for  these 
sizes  are  :  1,1:50  r.p.m.,  2  h.p.  ;  1,340  r.p.lii.,  3J  h.p.  ;  and 
l,(l")0  r.p.m.  ()l  ir.p.  The  efficiency  of  the  pump  is  stated 
by  the  makers  at  between  GO  and  fi')  per  cent.,  and  the 
steam  consnni|ition  for  the  production  of  the  electrical 
energy  is  ]nit  at  I  lie  (>(|uivalent  of  2.">  lbs.  steam  per  pump  n.p. 
hmir,  wliich  cnin|iai-es  well  with  a  steam  driven  pump. 


Fig.  I, — Centrifugal  Pump  Driven  by  Crompton  Motor. 
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ECONOMY  IN  STEAM  CONSUMPTION. 

TWO    QUESTIONS 

Til 

POWER     STATION      ENGINEERS. 

1)  Do  vou   know  HOW   MUCH  STEAM   voiir  KiiKines  are  taking 
PER   KW.  HOUR? 

(2)  Do  vou  know  THE  "MOST    ECONOMICAL    LOAD"  at  which 
to  run  your  Generators  r 
If  your  Engines  nr  Turbines  are  fitted  with  Surface  Condenseis.  ami  if  you 
arrange  your  air  pump  discharges  to  pass  through  a  small  tank,  fitted  with  a 
sharp-edged  \'-notch,  and  a 


Mines,  and   was  desiancd   to  deal  with  tailings   fr 


the 


c< 


ILiEA    liECORDER, 


the  above  inforiuation  may  be  obtained  very  quickly  wliLiiever  required. 

Although    only  recentlv  introduced,  these   Recorders  are  already  at   work 
aud  on  cider  for  some  of  the  largest  electric  power  stntinns  in  the  Kingdom. 

For  full  particulars  Ti'rllc  to  : 

J.  E.  LEA,  B.Sc,  M.I.Mech.E., 

46,    BROWN   STREET,    MANCHESTER. 


Ckctric  rRining  Pumps* 


N(J  better  evidence  of  tlie  value  of  the  electrically- 
driven  rotary  pump  could  be  found  than  that 
furnished  bv  the  experience  of  mining  engineers. 
This  is  more  particularly  noticeable  in  foreign  comitries 
in  which  mines  are  situated  many  miles  in  the  interior, 
and  where  transport  facilities  do  not  admit  of  the  carrying 
of  heavy  loads.  The  rotary  pump  driven  by  an  electric 
motor  is  the  ideal  jiumjDing  unit  for  shipment  to  mines 
abroad,  and  mine  owners  in  different  parts  of  the  world 
have  appreciated  this  since  the  introduction  of  the  electric 
centrifugal  pump.  It  is  interesting  to  note  that  a  typically 
British  electrical  manufacturing  firm  has  carried  out  numer- 
ous installations  of  this  character.  Messrs.  J.  H.  Holmes 
&  Co.,  Newcastle-on-Tyne,  have  dispatched  many  interest- 
ing electrical  pumping  plants  to  foreign  mines.  Fig.  1  is 
a  typical  combination  employing  a  foui--pole  standard 
"  Castle  "  enclo.sed  motor  of  14  b.h.p.  direct  coupled  to  a 
five-stage  turbine  pump.  The  pump  is  of  the  series  cen- 
trifugal type,  and  when  run  at  900  revs,  per  min.  has  a 
capacity  of  200  galls,  per  min.,  against  a  vertical  head  of 
120  ft.  The  impellers  and  guide  passages  are  of  bronze, 
and  the  shaft  is  nickel  steel,  and  the  whole  plant  is  mounted 
on  a  girder  bed])late.  A  flexible  coupling  is  used  l)etween 
the  motor  and  the  pump.  To  comply  with  the  conditions 
imposed  by  the  restricted  transport  facilities  the  weight  of 
the  entire  plant  did  not  exceed  2r)0  lbs.  The  pump  was 
.'supplied  to  tiic  I'ibiani  (iojd  Fields,  Ltd.,  for  tlieir  Sekondi 


workings. 

Fig.  2  is  another  illustration  of  a  multipolar  "  Castle 
motor,  coujiled  to  a 
Gwynne  "  Invin- 
cible" vertical  sink- 
ing pump.  The 
pump  has  5  in.  suc- 
tion and  delivery 
branches,  the  capa- 
city being  Ki.nOO 
gallons  per  hour 
against  a  vertical 
head  of  l(;r,  ft.  The 
pumpantl  motor  are 
fitted  with  ball  bear- 
ings, the  sjieed  of 
the  set  being  1,S.')() 
revs,  per  min.  Tlie 
motor  is  entirely 
enclosed,  but  in  the 
illustration  the  cas- 
inghasbeenremoved 
to  show  the  brush 
gear.  It  will  be 
noticed  that  the 
whole  combination 
is  mounted  on  a 
substantial  steel 
fi-aming,  the  upper 
struts  of  which  are 
fitted  with  a  large 
grooved  pulley  for 
the  slinging  rope. 
This  pump  is  in  use 
in  a  lead  mine  in 
the  North  of  Eng- 
land. 

Messrs.  iHolmes 
have  carried  out 
many  complete  elec- 
tric power  installa- 
tions in  mines  and 
collieries,  one  of  the 
most  important  of 
these  being  that  of 
the  Bradford  Col- 
liery Co.,  Manches- 
ter, where  upwards 
of  l.KNl  II. I',  of  their  jilant  has  b 
years  past 


Fig.  2. — Vertical  Pumping  Equipment 
for  Mine  Use. 


use  for  some 


Fig.  I.— J4H.P,  Motor  coupled  to  Five-stage  Turbine  Pump. 


The  pumping  plant  includes  a  75  H.r. 
direct-current  motor  driving  a  three- 
throw  ]>iinip  (lischarging  H.OiK)  gallons 
])er  hour  against  a  lunvfl  of  I.HSOft. 
through  ()  in.  steel  pipes.  There  is  also 
a  ()")  II. p.  direct -current  motor  driving 
a  three-throw  ])iiinp  discharging  12.000 
gallons  per  hour  against  a  head  of  IToft. 
,'\t  a  large  colliery  near  Duihain  two 
"  Castle  ■■  '.10  H. P.  direct-current  motors 
are  instalk^d,  driving  jiuinps  which  have 
a  capacity  of  12,000  gallons  per  hour 
Mg.iinsl  M  .'!00  ft.  head.  We  understand 
(liMt  .1.  II.  Holmes  &  Co.  are  prepari'd 
to  contract  for  the  complete  ecpiip- 
ment  of  collieries  and  luiiies  with  elec- 
tric power  ])lant  of  every  desciiption. 
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IF    YOU'RE    IN     THE    MARKET    FOR 


YOU    SHOULD    GET    OUR    NEW    LIST    1007. 


You'll  find  that  "Union"  Motors 
are  ALRIGHT. 

The  Quality  is  RIGHT. 
The  Speeds  are  RIGHT. 
The  Prices  are  RIGHT. 

So  sit  down  right  away  and  write 
-^— — —  for  that  List.  ■^— ^^ 


^'ARKST.       soUTHWARK.       1.OHD0N.5.E. 

NEWCASTLE  ON  TYNE    and  ;.GLASGOW. 


The  Pittler 

Universal  Rotary 

Machine 


Fop   Particulars   enquire  of 

THE   PITTLER    UNIVERSAL   ROTARY    MACHINE    SYNDICATE,    Ltd., 

Norwich   House, 

Southampton  Street, 

High  Holborn,  w.c. 
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SOLE    AGEWrS; 


L.  E.  WILSON  &  CO., 

20,  CROSS  STREET,  MANCHESTER. 


TclPRraphic  Adthess: 

"  Telepbouy,  Mauchpster.' 


'I't'lcplinne! 

■Mi  Coutral. 


Cool=6rinaitid* 


SHARP    tool.s    not    only    iiicroa.sc  the  daily   output   of 
machine  shops,  but  also  improve  the  average  quality 
of  the  work.     To  keep  tools  in  first-class  condition  bv 
ordinary  means  requires  the  service  of  an  expert ;    conse- 
quently, various  methods  have  been  envolved  to  attain  this 
end  mechanically  by  the  use  of  tool-grinding  machines. 

To  efficiently  grind  steel  tools  by  means  of  electiicallv 
driven  rapid  cutting-wheels,  according  to  the  Elrrtrlrai 
Revicir,  N.Y.,  it  is  absolutely  jiecessary  that  the  contact 
between  the  two  should  be  a  line  and  not  a  surface.  Hence, 
if  it  is  desired  to  grind  a  plane  face  of  a  tool,  the  wheel  must 
have  a  cylindrical  or  conical  surface,  past  which  tlie  surface 
to  be  groinid  must  be  moved  in  a  plane.  .\  plane  face  of 
the  wheel  cannot  be  used  for  this  j)ur|)ose,  because  it  and 
tlic  siuface  being  ground  would  soon  coincide,  with  the 
results  of  no  cutting  and  much  heating.  The  tool  .should 
be  clamped  in  the  holder  against  its  base,  or  the  surface 
upon  which  it  rests  when  in  use,  in  order  to  avoid  aii\'  eri'ors 
due  to  want  of  parallelism  of  its  sides,  and  lo  cnalile  it  to  be 
I'c  gromiil  with  :i  mininnnn  of  loss.  .\ll  of  its  phiiic  faces 
should  be  ground  without  altering  its  position  in  the  holder, 
to  insinc  accmacy  <if  the  angles  and  unif()rmil\-  in  icsnits. 
This  i-e(|uiii'ment  is  |)arl  icularly  iniporlmil  in  I  \\\i-.u\  lonls. 

'i'he  tool-holder  should  be  capable  of  presenting  the  tool 
to  the  wheel  in  such  manner  that  jiny  face  can  be  so  ground 
as  to  have  a  definite,  predetermined  ichd  ion  to  the  other 
faces  and  to  the  shank,  and  the  iidjusi  nienls  necessnrv  (o 
accomplish  this  must  be  easily  understood  .ind  qinckK' 
manipuliited.      It  must  lie  so  nimniti'd  as  (n  eiiiilile  the  (doj 


face  to  be  easily  and  quickly  reciprocated  pa.st  the  line  of  cut 
of  the  wheel,  and  to  be  reliably  fed  against  it  and  brought 
to  any  part  of  it.  The  cuts  should  be  light,  quick  and 
frequent,  to  produce  the  best  results  in  the  shortest  time,  "i 
Experiments  have  demonstrated  that  for  roughing-cuts 
a  curved  cutting  edge  is  more  efficient  than  a  straight  one 
and  that  different  materials  and  different  depths  of  cut 
reciuire  different  degrees  of  curvature  ;  also  that  the  cut 
should  be  a  draw-cut  and  not  a  gouging-cut,  so  that  the 
bulk  of  the  metal  woidd  be  removed  ahead  of  the  point  of  the 
tool.  This  adds  gi-eatly  to  its  life,  the  point  being  the  most 
delicate  part.  Universal  tool-grinding  machines,  driven 
l)y  electric  motors,  have  been  designed  to  meet  the  above 
i-equirements. 


Cl)e  Pmicr  Rotarp  Pump> 

EVER  since  the  first  faint  impressions  of  a  mechanism 
for  pumping  purposes  dawned  on  the  mind  of  mail 
the  rotary,  as  distinguished  from  the  reciprocating 
device,  has  been  uppermost  in  his  thoughts.  To  recount  the 
many  attempts  at  constructing  a  pm-eiy  rotary  machine 
for  pumping  and  other  purposes  would  be  to  reiterate 
almo.st  the  entire  historv  of  mechanics.    Rotary  machines, 


Fig.  1. — Rotor  and  End  Pieces  of  Pittler  Rotary  Pump. 

their  name  is  legion.  The  temporary  ascendancv  of  the 
reciprocating  pump  has  only  served  to  accentuate  the  need 
for  a  more  simple  unit,  and  the  electric  motor  is  helping  to 
bring  this  fact  home  to  engineers.  The  Pittler  Universal 
Rotary  Machine  is  anothei-  device  which  in  conjunction 
with  the  electric  motor  should  help  to  add  to  the  list  of 
efficient  mechanisms  which  electric  power  has  been  mainly 
instrumental  in  introducing.  The  Pittler  machine  is  the 
invention  of  the  engineei'  whose  name  has  been  long  familiar 
in  connection  with  the  famous  imiversal  latli(\  Its  object 
is  to  furnish  engineers  with  a  device  which  would  be  equally 
suitable  as  a  liquid  and  vacuum  ]>ump.  air  compressor, 
steam  engine,  and  hydraulic  motor.  In  the  present  article 
we  have  to  deal  with  its  capabilities  as  a  punqi,  more  par 
tieularlv  for  direct  driving  bv  an  electric  tnotoi-. 


Fig.  2.— General  View  of  Pittler  Universal  Rotary  .Machine. 
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Fig.  3.— Developed  Diagram  of  Rotor  and  Vanes. 


Tlu'  luachiiic  consists  essoiitially  of  a  rotating  (Iniiii  fitted 
witli  sliding  vanes  and  a  stationary  ease  iiaving  suitable 
guides  for  the  vanes.  Reference  to  Figs.  1  and  2  will  make 
the  i)riuciple  of  operation,  which  we  will  now  explain,  quite 
clear.  'J'he  rotary  member  has  four  or  more  radial  slots 
cut  in  it.  and  steel  vanes  or  slides  are  di'opped  into  these 
slots,  making  a  sliding  fit.  These  vanes,  on  the  rotation  of 
the  drum  are  moved  to  and  fro  in  the  direction  of  the  axis, 
by  working  again.st  two  parallel  helical  curve.s  formed  in  the 
end  pieces  of  the  enclosing  chamber.  The  same  end  p)ieces 
form  the  bearings  for  the  shaft  carrying  the  revolving  drum. 
The  casing  which  encloses  the  drum  and  end  pieces  is 
provided  with  inlet  and  outlet  orifices,  having  suitable 
flanges,  for  the  working  fluid.  The  operation  of  the  machine 
as  a  pump  may  be  best  explained  by  the  use  of  a  special 
diagi'am.   Fig.  3  shows  a  development  of  the  rotor  and  vanes, 


and  a  portion  of  theend  pieces.  The 
\anes  are  shown  by  the  heavy 
black  lines,  and  duiing  one  revo- 
lution they  2)ass  the  suction  and 
delivery  openings  in  the  enclosing 
case.  In  position  I.  the  vane  has 
its  right  edge  just  over  the  suction 
port,  and  at  this  point  is  com- 
mencing to  slide  outwards.  In 
moving  from  I.  to  11.  it  is  sui- 
rounded  on  both  sides  by  the  in- 
flowing water,  and  is  not  sub- 
jected to  any  one  sided  pressure, 
and  is  sliding  out  of  the  drum 
as  the  revolution  continues  to 
When  the  end  of  the  suction  chamber  is  reached 
vane  in  front  of  it  passes  the  edge  of  the  pressure 
port,  forcing  the  water  before  it  into  the  pressure  port. 
During  this  portion  of  a  revolution  the  vane  has  to  stand 
the  total  working  pressure,  forcing  with  the  front  edge  and 
sucking  with  the  b-ick  edge  ;  at  this  time  the  vane  is  not 
sliding  in  the  slot  in  the  drum,  .so  that  there  are  no  great 
friction  losses  arising.  In  position  III.  the  pressures  front 
and  back  of  the  vane  are  equalized  so  that  between  this  and 
position  IV.  the  vane  is  free  to  slide  in  its  .slot  with  a  mini- 
mum of  resistance.  Between  IV.  and  I.,  where  the  cycle  of 
rotation  again  commences,  the  vane  is  entirely  within  the 
width  of  the  drum,  its  purpose  in  this  position  being  to  tighten 
the  suction  chamber  against  the  pressure  chamber.  The 
.same  cycle  of  events  takes  place  on  the  other  side  of  the 
drum  onlv  at  a  difference  of  180°.     It  will  be  .seen  therefore 


tilt 
tin 


ifiht. 


A.E.G.  ELECTRICAL  FANS 


li 
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that  each  vane  with  each  full  rotation  of  the  drum  sucks 
and  forces  a  quantity  of  water  which  lias  twice  the  volume 
of  the  space  enclosed  between  two  .sliding  vanes  in  positions 
II.  and  111.  From  this  the  quantity  pumped  can  be  found, 
and  if  the  pressure  is  known  the  driving  power  required  may 
be  calculated.  It  should  be  noted  that  the  movement  of 
the  sliding  vanes  in  their  slots  is  quite  gradual  and  that  tio 
jerkifig  motion  is  possible  because  of  the  special  method  of 
forming  the  curves  in  the  end  pieces  against  which  the  vanes 
press.  This  construction  ensm-es  a  gradual  increase  or 
diminution  of  the  working  chambers  in  the  enclositig  case. 
Ill  Fig.  4  we  show  end  and  side  sections  of  the  Pittler  rotarv 


taken  to  distribute  oil  in  small  quantities  to  the  sliding 
vanes,  though  in  such  a  way  that,  so  the  makers  state,  no 
lubricant  finds  its  way  into  the  working  fluid.  The  pump 
is  suitable  for  direct  coupling  to  electric  motors,  and  may  be 
placed  in  any  convenient  working  position.  For  instance, 
there  is  nothing  to  prevent  the  pump  being  coupled  direct 
to  a  vertical  motor  and  cmjiloyed  as  a  shaft  sinking  pump. 
At  the  recent  Engineering  and  Machinery  Exhibition  the 
Pittler  rotary  machine  was  shown  coupled  to  a  small  pump 
which  raised  oil  to  a  certain  pressure  and  operated  a  similar 
rotary  machitie  as  a  motor.  This  machine  was  coupled 
direct  to  another  Pittler  rotary  acting  as  a  water  pump. 


Fig.  4.— End  and  Side  Sections  of  Pittler  Rotary  Pump. 

Scafe  :  2  in.-i  ft. 


)nmi|),  and  these  will  further  assist  the  reader  to  understand 
the  uiii(pic  features  of  its  construction.  I'he  method  of 
lubrication  is  a  novel  adaptation  of  the  well-known  ring 
lubricator.  In  place  of  the  flat  atinulus  an  internally 
grooved  ring  is  employed,  and  this  is  made  to  travel  round  by 
a  small  roller  pivoted  directly  above  the  centre  of  the  shaft, 
and  resting  at  its  lower  point  upon  it.  This  roller  runs 
quickly  lound,  and  carries  the  j-ing  with  it,  and  as  the  latter 
is  deeply  grooved,  it  ])ick.s  upa  (juantity  of  oil  and  distributes 
it  over  the  shaft.  It  flows  over  the  journal  and  returns 
to  the  reservoir  by  a  couple  (^f  diain  ]ii[)eH.     Means  arc  also 


This  use  of  the  Pittler  machine  for  hydraulic  transmission 
is  a  matter  of  considerable  engineering  interest,  but  space 
will  not  admit  of  our  dealing  with  it  in  detail  in  the 
present  article.  From  the  claims  of  the  makers  the  effi- 
ciency of  the  Pittler  rotary  as  a  pumj)  is  high,  and  not  only 
is  it  capable  of  working  against  great  ijressure,  but  it 
po.ssesses  the  immense  advantage  of  being  a  suction  pump. 
Jtwillrai.se  water  without  1  lie  aid  of  a  finit  valve  or  aiiv 
auxiliary  vacuum  creating  device,  conse(|uently  it  should 
prove  of  con.siderable  utility  in  lifting  and  punqiiiig  liipiids 
of  all  kinds. 
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Eaftmcper  Vertical  Hectors. 


WHKX  a  slicift-sinkini;  puiii])  is  to  lie  installed,  high- 
lift  centrifugal  punijjs  are  now  almost  exclusively 
chosen  in  preference  to  leciprocatinu;  jnunps.  over 
which  they  have  a  nuinbei-  of  advantages  when  applied  to 
this  class  of  work.     Briefly  stated,  these  are  as  follow  :    A 
much  higher  lift  can  be  dealt  with  by  a  single  pump  ;    the 


Fig.  1.— Parts  of  Vertical  Moto  . 

higher  speed  of  the  centrifugal  pump  renders  it  more  suit- 
able for  direct-coupling  to  an  electric  motor,  enabling  a 
smaller  motor  to  be  employed  than  would  be  necessarv  with 
a  reciprocating  p\imp  ;  and  a  considerable  saving  of  space 
results  from  the  use  of  a  centrifugal  pump,  especially  as  it 
may  be  constructed  equally  well  with  a  vertical  as  with  a 
horizontal  shaft. 

A  water-tight  design  nnist  be  adopted  if  the  motor  has  at 
any  time  to  work  below  the  water  level,  but  in  the  majority 
of  cases  this  is  not  necessarv,  and  sufficient  protection  is 
afforded  by  the  provision  of  a  drip-proof  hood  above  the 
motor,  which  may,  therefore,  be  of  the  fully- ventilated  type, 
and  consequently  its  size  will  be  as  small  as  possible  in 
relation  to  its  output. 

The  three-phase  slip-ring  type  induction  motor  shown 
dissembled  in  Fig.  1.  constructed  by  the  Felten  &  Guilleaume 
Lahmeyerwerke  A.G..  of  Frankfort-on-Maine,  for  the  Mont- 
C'enis  colliery,  has  an  output  of  28  h.p.  at  120  volts  and 
1,450  revs,  per  minute.  It  has  been  direct-coupled  to  a 
one-stage  centrifugal  pump,  which  delivers  26,400  galls,  of 
water  per  hour  against  a  head  of  147  ft.  The  top  bearing  of 
the   motor   is   constructed   as   a   suspension   bearing,   and 

supports  the  rotor,  while  the 
lower  bearing  serves  simply 
to  guide  the  shaft.  The  pump 
has  its  own  bearings,  and  is 
connected  to  the  motor  by  a 
flexible  cou])ling,  which  takes 
up  any  axial  thrust.  In  con- 
sequence of  the  absence  of 
all  sliding  contacts  in  them, 
motors  with  short-circuited 
lotors  are  probably  better 
suited  to  this  class  of  work 
than  those  of  the  slip-ring 
type.  A  Lahmeyer  motor 
of  45  H.p.  at  1,000  volts  50 
periods  per  second  and  1 ,450 
revs,  per  min.,  has  been  de- 
livered to  the  Callar  Stollen 
Mining  Co.,  for 
•.;-  direct      coupling 

to  a  sinking 
inimp,  the  motor 
l)eing  started 
from  an  oil-im- 
mersed auto- 
transformer. 


F'g-  2.— Lahmeyer  Vertical  Motor  Complete. 
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Another  motor  is  at  work  at  the  Zeche  Ewald  pit  in  Herten, 
Westphalia.  It  has  an  output  of  185  h.p.  at  500  volts,  and 
1,500  revs,  per  min.,  and  drives  a  high-lift  centrifugal  pump. 
The  method  of  lubrication  of  this  motor 
is  worthy  of  note.  A  rotary  pump  in 
the  circular  chamber  above  the  top  bear- 
ing is  driven  by  the  motor  shaft,  and 
pumps  oil  from  a  vessel  contained  in 
the  base  of  the  motor  through  a  side 
tube.  After  passing  through  the  bear- 
ing, the  oil  flows  through  a  channel, 
arranged  between  the  shaft  and  the 
rotor  spider,  to  the  lower  bearing,  and 
finally  finds  its  way  back  to  the  reser- 
voir. The  overflow  from  the  top  bear- 
ing is  also  conducted  to  the  reservoir 
through  a  pipe  at  the  opposite  side  of 
the  motor.  The  ca])acity  of  the  reser- 
voir is  about  4^  galls.,  and  thus  the  oil 
continually  remains  cool. 

The  motor  is  ventilated  by  means  of 
u  fan  mounted  on  its  shaft.  Air  is 
<lia\\n  in  thiougli  circular  holes  in  the 
iiHitdr  base,  and  after  passing  lliidu^ii 
ducts  provided  in  the  statorand  rotor, 
is  expelled  tiiroiigli  the  openings  under 
the  diip-i)roof  hood. 

Fig.  '1  illustrates  a  ready  mounted 
sinking  punij)  delivered  to  the  Gabriela 
mine.  Hrandii,  Bohemia.  The  water- 
tight motoi-  is  of  the  sliort-ciicuited 
rotor    type,    and    develops    12  w.v.    at 


F.R.  3. 

Verticil  MolOf  and 

Sinking  Pumr. 


500  volts  and  2,900  revs,  per  min.  The  top  of  the 
motor  casing  is  ribbed  to  present  a  large  radiating  surface. 
At  present  the  pump  delivers  f),<500  galls,  of  water  per  hour 
against  a  head  of  525  ft.,  and  requires  29  h.p.  to  drive  it ;  a 
further  stage  will  eventually  be  added,  which  will  enable  the 
pump  to  deal  with  the  same  quantity  of  water  against  a 
head  of  (iOO  ft.,  the  power  consumption  then  rising  to  about 
38  H.p.  The  ]iump  is  fitted  with  a  suction  grid  and  foot- 
valve,  a  hand-operated  regulating  valve,  and  a  non-return 
valve,  and  is,  as  may  be  seen  from  the  illustration,  mounted 
together  with  the  motor  in  a  framework  suspended  from  a 
steel  rope.  The  connection  between  the  pump  and  the 
motor  is  well  cushioned  with  rubber  rings,  as  it  frequently 
happens  that  the  pump  has  to  work  entirely  under  water. 
The  motor  terminal  box  is  also  made  water-tight,  and  the 
leading-in  cables  thoroughly  bushed  with  rubber. 

The  possibilities  of  application  of  the  vertical  motor  are, 
of  course,  not  exhausted  by  the  driving  of  sinking  pumps. 
For  instance,  Fig.  3  shows  a  slip-ring  type  vertical  induc- 
tion motor,  which  develops  20  h.p.  at  500  volts  and  1,450 
revs,  per  min.,  and  is  employed  to  drive  the  condenser 
circulating  pump  of  a  (500  kw.  steam  turbine  at  the  Xeuen- 
kirchner  Iron  Works.  In  this  case  a  drip-proof  construc- 
tion is  naturally  unnecessary. 

The  above  description  deals  with  alternating-cm-rent 
motors,  as,  on  account  of  their  simple  construction  and  the 
possibility  of  supplying  them  with  current  at  a  high  pressure 
they  are  particularly  suitable  for  driving  the  class  of  machine 
considered.  In  some  cases,  however,  and  especially  when 
the  question  of  speed  regulation  arises,  as  with  the  driving 
of  hydro-extractors,  &c.,  direct-cm-rent  motors  are  to  be 
preferred,  and  these  machines  may  be  equally  well-con- 
structed with  a  vertical  shaft. 

When  lapng  down  electrically-operated  mine  un-water- 
ing  plant,  it  is  customary  to  employ  high-lift  centrifugal 
pumps  in  preference  to  those  of  the  ram  type,  on  account  of 
the  much  higher  speed  at  which  they  run.  An  electric 
motor  to  be  coupled  directly  to  a  ram  pump  must  be  designed 
to  run  at  a  very  low  speed,  and  consequently  will  be  of  a 
larger  size  in  comparison  to  its  output,  and  will  occupy  a 
great  deal  of  valuable  space.  A  very  compact  set,  however, 
is  obtained  by  the  combination  of  a  centrifugal  pump  with 
an  electric  motor,  and  the  costs  of  erection,  which  mount 
rapidly  with  the  size  of  a  machine,  when  installed  under- 
ground, are  substantially  reduced. 

An  un-watering  jilant  installed  has  been  pnt  down  by  the 
Felten  &  Guilleaume-Lahmeyer  Werke.  in  the  Wildberg 
mine,  Bohemia.  It  comprises  two  high-lift  centrifugal 
pumps,  each  capable  of  delivering  330  galls,  of  water  ])er 
minute  against  a  manometric  head  of  755  ft.  when  running 
at  1 ,4()0  revs.  ])er  min.,  or  the  same  quantity  of  water  again.st 
a  head  of  1,03(1  ft.  when  the  speed  is  increased  to  1.715  revs, 
per  min.  The  diiving  motors  are  direct-current  shunt 
machines,  each  developing  175  h.p.  Their  high  speed  necessi- 
tates a  construction  similar  to  that  of  turbo-dynamos,  the 
armature  diameter  b(Mng  oidy  IS-!)  in.,  while  the  core  length 
is  !>-8  in.  The  |ieri|)luM-al  speed  of  the  arnmture  at  1,715 
revs,  per  min.  is  therefore  about  III  ft.  ]ier  second.  The 
diameter  of  the  connnutator,  also,  has  been  ke)>t  as  small  as 
])ossible,  it  being  it'8  in.  Its  ])eripheral  speed  is  neverthe- 
less about  72  ft.  jier  see.,  and  it  is,  therefore,  held  together 
by  means  of  two  shrink  rings.  \  fan  is  mounted  on  one 
side  of  the  armature  to  cool  iIh'  macliine. 

The  motors  are  mounted  on  slide  rails  so  that  they  nuiy  be 
moved  in  an  a.vial  direction  to  afl'ord  easy  acci'-^s  to  the 

piinqis  at  aii\-  t  iiiie  fm  I  lie  cleaning  )ini-poses. 


27 


SUPPLEMENT  to  "The  Electrician,"  Nay   I,   190S. 


rRotor  =  Driocn  Pumps, 


N(  )\V  that  rotary  [)iiiii[is  are  largely  used  for  a  variety 
of  purposes  outside  the  ordinary  pumping  installa- 
tion, such  as.  for  instance,  sewage  plants,  breweries 
&c.,  it  naturally  follows  that  an  elec- 
trical   firm,    who    specialise    in    the 
application  of  motors   for  industrial 
purposes,     must     necessarily     have 
gained    considerable    expeiience    in 
the  driving  of  this  speciality.  Messrs. 
Electromotors  Limited  have  carried 
out  a  cjuantitv  of  work  in  this  field, 
and  we  give  a    few   illustrations  of 
the    application  of   their    motors  to 
pump  duty. 

A  very  good  illustration  of  the 
uses  to  which  such  pumps  can  be 
put  in  breweries  is  illustrated  in 
Fig.  1.  which  shows  two  inverted 
motors  with  pumps  connected  to- 
gether on  a  substantial  baseplate; 
which  in  turn  is  provided  with 
runners  bearing  on  the  inner  flanges 
of  two  girders.  These  pumps  are 
used  for  the  purpose  of  rousing  beer, 
and  being  mounted  on  the  runners 
they  can  be  moved  on  from  one 
tun  to  another  as  desired. 

With  centrifugal  ty'pes  of  pumps 
it  is  advisable  to  make  the  suction 
length  of  as  small  head  as  possible, 
and   consequently  there 


up  a  considerable  demand  for  pumps,  suitable  for  sink- 
ing into  deep  wells,  &c.  As  the  aiea  of  the  bore  will  not 
permit  of  the  use  of  the  ordinary  type  of  pump,  it  has 
now  become  a  usual  practice  to  fit  vertical  spindle  pumps 
and  motors.  Messrs.  Electromotors  Limited  have  manu- 
factured  a   considerable   numbi'r   of  such  motors,  and  we 


Fig.  I. — Two  Electrically-dnven  Pumps  in  a  Brewery. 
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Fig-  2.— Vertical  Motor  for 
Driving  Centrifugal  Pump. 


give  an  illustration  of  one 
in  Fig.  2.  which  shows  their 
general  type.  The  motor  is 
similar  in  every  respect  to 
then-  standard  horizontal 
spindle  machines  with  the 
exception  that  ball  bear- 
ings are  fitted.  Grease  is 
supplied  to  the  respective 
bearings  by  means  of  stauffer 
lubricators  and  special  pre- 
cautions have  been  taken 
in  design  to  prevent  waste 
grease  reaching  the  wind- 
ings. The  motors  are  also 
provided  with  a  ball  thrust 
bearing  to  take  the  weight 
of  the  ai  mature  and  pump 
rotor. 


B^C^P^  Pump  rRotor$> 

IX  our  issue  of  September  20th  last,  we  gave  some  par- 
ticulars of  an  interesting  pattern  of  pumping  motor 
which  the  British  Electric  Plant  Co.,  of  Alloa,  had 
manufactured  for  a  special  mining  plant.  The  particular 
feature  of  the  construction  of  this  machine  was  the  provision 
of  passages  around  the  stator  winding,  through  which  the 
water  to  be  pumped  was  passed.     This  exercised  a  cooling 
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effect  on  the  machine,  and  also  enabled  the  makers  to  reduce 
the  .size  considerablv  for  the  amount  of  work  to  be  done. 
This  motor  had  an  output  of  300  b.h.p..  and  was  connected 
through  a  flexible  coupling  to  the  pump  with  a  capacity  of 


Fig. 


-General  View  of  B.E.P.  Motor  Direct-Coupled  to  3-stage 
Turbine  Pump. 


1,500  gallons  of  water  per  minute  against  a  head  of  465  ft. 
The  motor  was  of  the  induction  pattern  and  with  slip  rings, 
and  was  fitted  with  suspension  ball  bearing.  Both  motor 
and  pump  were  slung  in  a  special  frame,  and  lowered  down 
the  shaft  during  operation.  Fig.  2  illustrates  the  ])lant 
ready  for  lowering  in  its  frame.  The  British  Electric  Plant 
Co.  make  a  practice  of  adopting  both  water  and  air 
cooling  for  pumping  motors,  as  they  find  that  when  special 
precautions  are  taken  to  keep  the  motor  at  a  reasonable 
temperature,       the 

po.ssibility  of  mois-  ,, 

ture  condensing  on 
the  windings  is  ren- 
dered very  remote. 
The  company  have 
also  built  a  large 
mmiber  of  motors, 
both  a.c.  and  d.c. 
for  direct  coupling 
to  centrifugal 
pumps  of  the  hori 
zontal  pattern.    We  ' 

illustrate  one  of 
these  in  Fig.  1,  and 
this  has  a  capacity 
of  500  gallons  a 
minute  against  a 
total  head  of  .'500  ft. 
The  pump  is  of  the 
niuiti  stage  type. 
and  is  connected 
with  till"  motor  l)v 
a  flexible  coupling, 
so  that  each  ma- 
rliiiic  is  practically 
free  to  run  in  its 
own  bearings,  and 
tlicii'  is  little  chance 
of  either  being 
affected  by  .serious 
want  of  aligiimiMit. 
Tin'  iiKituf  and 
piiiiiji  arc  iiiiiiniti'ii 
nil  till'  sainr  lii'il- 
]>iate.  (lii'ii'liv 

nialviiig  iiji  a 
ciiiiipart  piiMi|iing 
unit.  Fig.  2.     Water  Cooled  Sinking  Pump  Motor. 
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UlesfingDouse  Pump  rRotors. 


IN  the  application  of  motors  to  the  driving  of  centrifugal 
and    turbine    pumps    the   British    Westinghouse    Co., 
has   had   an    extensive    experience,   many  of   the  im- 
portant colUeries  and  mines  in  this  country  being  equipped 
with   their  plant.     We   illustrate    in    Fig.  1    a  view  of  a 
Westinghouse  polyphase  motor,  designed  for  the  operation 


iVnother  interesting  installation  of  Westinghouse  motors 
is  at  the  Elliott  Colliery  of  the  Powell  DufEryn  Steam  Coal 
Companv.       A   view   of    this    plant    is    shown 


Fig.  3. 


Fig   1. — Westinghouse  Vertical  Pump  Motor. 

of  a  vertical  sinking  pump.  The  design  and  construction  of 
the  windings  and  frame  of  the  machine  are  similar  to  the 
company's  standard  C.B.  type,  the  only  difference  being  the 
provision  of  supporting  feet  on  one  of  the  end  plates,  and 
the  fitting  of  a  non-drip  hood  to  throw  water  off  the  machine. 
The  rotor  is  short-circuited,  and  the  stator  windings  are 
detained  in  position  by  fibre  wedges.  Fig.  2  shows  the  com- 
plete pumping  equipment  with  which  this  particular  motor 
is  used.  The  motor  has  an  output  of  100  h.p.  at  fXiO  r.p.m., 
and  is  operated  from  a  400  volt  three-phase  r)0-cycle  circuit. 
In  the  illustration  may  be  seen  the  special  method  employed 
for  slinging  the  pump  and  also  the  flexible  cable  for  supply- 
ing the  motor  as  it  is  lowered  into  the  shaft. 


Motor  attached  to  Pump  in  use  at  Shaft  Head. 


Here  two  i)50  b.h.p.  induction  motors  are  direct- 
coupled  to  two  Worthington  six  stage  turbine  pumps. 
Motor  and  pump  are  run  at  l,4(iO  r.p.m.,  and  electrical 
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The  pumps  are  of  Worthington  standard 
construction  (as  described  on  page  10), 
and  are  connected  to  the  motors  through 
a  flexible  coupling.  It  is  interesting  to 
note  that  these  pumps  take  the  place  of 
steam  pumps  which  occupied  three  times 
the  space  in  which  the  electrical  combi- 
nation has  been  put  down.  The  makers 
also  state  that  in  comparison  with  a  hori- 
zontal three-throw  pump,  the  weight  of 
the  turbine  would  be  about  one-third, 
the  floor  spaces  occupied  being  respec- 
tively 2.30  sq.  ft.  and  72  sq.  ft.  This  figure 
bears  eloquent  testimony  to  the  compact- 
ness of  the  modem  electrically-driven 
tuibine  pump. 

Pocket  €lectrlc 
£ami)$ 


Fig.  3.— WestinghouscWorth'ngton  Pumping  In-tatUtion,  Powell  Duifryn  Collieries. 


energy  is  sujiplied  at  .3.000  volts,  50  cycles,  from  the  central 
power  station  of  the  coal  company.  Each  pump  has  a 
capacity  of  81,000  galls,  per  hour  against  a  head  of  1  .()4.")  ft. 
This  pumping  plant,  which  is  the  largest  of  its  kind  in 
operation  in  this  country,  is  erected  in  a  chamber  specially 
built  for  it  at  the  pit-bottom.  Both  pumps  discharge  into  a 
common  riser  fitted  with  a  gate  valve  and  non-return  valve 
to  prevent  the  water  column  emptying  through  the  pumps 
should  the  motor  stop  at  any  time. 
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EACH  EXPRESS  IS  VESTIBULED 


HE  introduction  of  the  metallic  fila- 
ment lamp  has  given  a  new  lease  of 
life  to  the  pocket  electric  lamp  which 
can,  by  the  use  of  these  lamps,  give  twice  and  sometimes 
three  times  the  number  of  burning  hours.  Makers  of  batteries 
have  also  been  stimulated  to  im])rove  the  general  construction 
of  small  cells  so  as  to  reduce  weight  where  possible, and  at  the 
same  time  maintain  the  effective  life.  We  need  not  dilate 
here  upon  the  immense  value  of  portable  electric  lamps  in 
every  industry  because  these  are  already  well  known  and 
appreciated.  We  have  recently  had  an  opportunity  of 
testing  a  small  pocket  lamp  which  is  made  by  Ward  & 
Goldstone,  Salford,  and  dubbed  by  them  "  Melitilite." 
Two  views  of  the  lamp  are    shown  herewith. 


Views  ol  "Melitilite  '•  Limp  adapted  for  pocket  aiiJ  cycle  use. 


is  u  2-volt  cell  cnciosed  in  an  ebonite  case  on  the  lop  o( 
wliich  are  brought  out  the  two  terminals  formed  of  lead 
IhIImis.  I'.v  the  exclusion  of  brass  all  risk  of  corrosion  is 
nli\  i.ili'd.  There  are  no  screw  teiminals  ns  the  hunp  and 
swilcli  make  pressing  contact  willi  llie  l<'ail  posts.  The 
niiikeis  cianii  a  life  of  10  to  12  iiours  lor  the  ceil  when  it  has 

I n  charged  once  or  twice.      \Vi"  have  tested  a  cell,  which 

was  haiidi'd  to  \w  new  and  just  charged.  Its  life  was  about 
eiglit  hours,  but  we  exjiect  to  get  a  full  10  or  12  hours  after 
the  next  charge.  The  lamp  can  be  conveniently  carried 
III  till'  pocKcl,  being  both  light  and  handy.  The  makers 
al^o  su|i|il\-  useful  eiiaiging  ai'ce.ssoi  ies  coinjirising  flexible 
.Old  pole  iiidicator  and  iani|i  holder  and  bayonet   plug. 
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Sun  Electrical  Co V.\ 

Union  Electric  Co.,  Ltd 21 

Weston  Electrical  Instrument  Co 7 

WiUon  iL.  E.I  kl\, 22 

A  WIDE  field  ot  utility  lie.-^  before  tlie  small  electric 
motor  for  the  driving  of  sewing  machines.  The 
operation  of  this  u.seful  device  has,  from  an  elec- 
trical point  of  view,  two  distinct  aspects.  In  the  one  case 
there  is  the  purely  dome.stic  machine  driven  by  its  own 
individual  motor.  This  unit  is  compact  and  convenient, 
and  has  the  advantage  of  being  convertible  to  foot  opera- 
tion when  required.  Fig.  1  shows  a  Siemens  motor 
attached  by  a  special  clamp  to  the  table  of  a  treadle 
machine  and  driving  the  .same  by  belt.  An  adjustable 
jockey  pulley  may  be  fitted  to  this  belt  to  give  control 
over  the  speed  of  the  machine  by  the  regulation  of  the 
amount  of  slip.  This  regulation  can  be  made  from  the 
treadle,  to  which  is  attached  a  light  rod  or  cord  actuating 
the  lever  to  which  the  jockey  is  fixed.  The  .speed  mav 
also  be  varied  by  a  small  rheostat 
which  has  an  automatic  return  to 
normal  speed.  Me.s.srs.  Siemens 
Bros.  Dynamo  Works  supply 
the.se  small  motors  in  two  sizes, 
j-j^  and  IT  H.p,  the  speeds  being 
respectively  2,000  and  1.900  revs, 
per  mill.  The  weight  of  the 
-i '77  H.p.  motor  is  111b.  and  that 
of  the  7^  H.p.  191b.  The  motors 
are  wound  for  12,  110  and  220 
volt  circuits.  The  second  aspect 
of  the  application  of  the  electric 
motor  to  sewing  machines  is  the 
commercial  one,  in  which  large 
numbers  of  machines  have  to  be 
driven.  Individual  and  grouj) 
driving  is  common  for  both  these, 
and  the  selection  of  either  de- 
pends on  the  particular  condi- 
tions to  be  met.  A  whole  works 
employing  sewing  machines  can 
be  driven  from  a  single  large 
motor,  or  benches  fitted  with  a 
dozen  or  more  machines  can  be 
belted  up  to  a  small  motor.  Fig.  i. 
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MOST   RELIABLE.  MOST   DURABLE. 

MOST   MECHANICAL. 

Made  on  the  ucll-kiimvii  "  WICnGIv  "  principle,  has  been 
introduced  to  niecl  the  demand  for  a  .Switch  with  very  .short 
projection.  It  effects  a  jjreat  saving  of  space  and  can  be  u.sed 
ill  positions  where  the  ordinary  "  WICDCiIv "  type  might  not 
be  so  suitable. 

ELECTRICALLY    PERFECT. 


Full  /jit/tit  iilars  I'ln/  /jrics  fnjiii  the  Makers  : 

THE  EDISON  &  SWAN  UNITED  ELESTRIG  LIGHT  GO.,  LTD., 
36  37,  QUEEN  St..  CHEAPSIDE,  LONDON,  E,C, 


Examples  of  both  systems  have  been  jnit  into  operation 
with  equally  satisfactory  results.  Experience  with  sewing 
machine  motors  goes  to  show  that  when  once  installed  in 
factories  they  always  remain  in  service.  The  management 
find  the  turning  moment  of  the  electric  motor  too  good 
a  thing  to  exchange  for  the  speed  vagaries  of  a  gas  or 
steam  engine. 


Siemens  Motor  Clamped  to  Table  oi  Sewing  Machine. 
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Cables.  Wires.  Dynamos.  Motors. 


Electric  Light, 
Telegraph, 
Telephone, 
Submarine. 


Insulated  India- 
Rubber  or 
Gutta  Percha,  Cotton 
and  Silk  Covered. 


Compound  Wound, 
Shunt  or  Series, 
for  Electric  Light  and 
Power. 


Belt  or  Direct 
Drive,  for  all  Classes 
of  Service. 


THE 

India  Rubber,  Gutta  Percha  &  Telegraph  Works  Co., 

LIMITED, 
HEAD    OFFICES:  WORKS: 

io6.  Cannon  Street,  London,  E.G.  Silvertown,  London,  E. 

Telegrams  : 

Head  Offices:    "  Silvergr  jy,  Lciidon."        Works:    "  Graysilvcr,  London." 

Branches  :    Belfast,   Birmingham,   Bradford,  Bristol,  Cardiff,  Dublin,  Glasgow,  Liverpool,  Manchester, 

Newcastle- on-Tyne,  Portsmouth,  Sheffield. 


Instruments.  Batteries.  Insulators. 


For  Telegraph  and  Testing 
purposes. 


All  Classes  of  Leclanche,        Of  Every  Description, 
Daniell's,  Grove's,  &c.         Porcelain,  Ebonite,  &c. 


ITintfil  mill  I'uWiiilifil  liy  OEOnOE  TUO'KKR,  iil  Iho  Killlorml.  PrinUuE  ami  I'liMlnliliiK  Ollln.!.,  1,  2  ami  3.  H*i  isuuiiY  Coi'HT    Kikkt  Sthkkt,  in  llii' Clly  of 
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The  Kelvin  Lecture. 

On  Thursday  evening  of  last  week,  before  a  crowded 
audience,  Prof.  Silvanus  Thompson  delivered  the  first  of 
the  "  Kelvin"  lectures, taking  as  his  stibject  "The  life  and 
Work  of  Lord  Kelvin."  In  such  a  lecture  tliere  was  much 
that  was  necessarily  familiar  to  his  hearers,  hut  there  was 
also  much  that  was  unfamiliar,  for  the  lecture  teemed  with 
personal  notes  of  a  delightful  character.  Many  of  these 
passages  we  have  reproduced  verbatim  in  another  column,, 
so  that  those  of  our  readers  who  were  unable  to  be  present 
will  have  an  opportunity  of  appreciating  some  of  the 
points  to  which  we  refer.  Of  particular  interest  were  the 
references  to  the  use  of  niimerical  values  and  of  models. 
Lord  Kelvix  never  felt  that  he  had  a  clear  knowledae  of 
a  subject  unless  he  could  e.xpress  his  results  in  immbers. 
There  are  many  mathematicians  who  are  content  with 
mathematics  pure  and  simple,  Ijut  it  would  be  generally 
far  better  for  the  advancement  of  physical  science  if 
they  would  occasionally  descend  from  matliematical 
symbols  to  simple  figures.  Similarly,  the  use  of  models 
is  almost  equally  important;,  gr,  at  least,  tlie  actual 
picturing  in  one's  mind  how  the  physical  result  is  mecha- 
nically att.ained  in  some  form  or  another.  In  the  words 
of    Lord   Kelvin,  the   test    of   whether    we    understand 


a  particular  subject  in  physics  is,  "  (.'an  we  make  a 
mechanical  model  of  it  ? "  There  would  be  much  less 
mental  fog  if  p  eople  could  be  induced  to  make  an  effort  to 
form  models  or  pictures  of  what  is  taking  place  in  any 
physical  change.  Such  models  may  be  entirely  wrong  as 
an  actual  representation  of  what  is  taking  place,  but  they 
serve  to  clear  the  mind,  not  only  of  the  student,  but  of  the 
man  who  has  left  college  days  behind  him.  Another  in- 
teresting point  was  the  practical  applications  of  science.  To 
a  man  of  Lord  Kelvin's  genius  and  intellect  it  might  have 
been  thought  tliat  jjractical  applications  would  have  l)eeu 
distasteful,  iKit  we  all  know  that  this  was  not  the  case. 
On  the  contrary,  he  expressed  his  views  strongly  on  the 
subject  as  follows :  "  There  cannot  be  a  greater  mistake 
than  that  of  looking  superciliously  upon  practical  applica- 
cations  of  science.  The  life  and  soul  of  science  is  its  prac- 
tical api^lication ;  ....  in  physical  science  many 
of  the  greatest  advances  that  have  been  made  from  the 
beginning  of  the  world  to  the  present  time  have  been  made 
in  the  earnest  desire  to  turn  the  knowledge  of  the  proper- 
ties of  matter  to  some  purpose  useful  to  mankind."  Would 
that  the  pure  scientist  always  held  such  a  view ! 


The  Bournemouth  Tramway  Accident. 

It  is  a  somewhat  striking  coincidence  that,  on  the  same 
day — last  Friday — as  that  on  which  we  published  a  de- 
scription of  ^Ir.  r.  J.  Pkingle's  emergency  brake,  tliere 
should  have  occurred  one   of  the  most  serious  tramway 
accidents  of  recent  years.    The  particulars  of  the  accident  at 
Bournemouth  are  of  the  usual  character — a  steep  gradient, 
a  sharp  curve,  excessive  speed  and  an  overturned  car.    The 
cause  of  tlie  excessive  speed  will  most  probably  be  ascitr- 
tained  in  the  course  of  the  Board  of  Trade  inquiry  which  is 
Ijeing  held  by  ^Major  J.  W.  I'lUNGLE.    There  are  other  points 
which,  for    the    time  being,  we  prefer  to  leave  aside  for 
future  comment.     For  the  moment  the  most  serious  infer- 
ence to  be  drawn  from  the  accident  is  that  electric  brakes 
can  scarcely  be  considered  sufficiently  reliable  to  be  en- 
tirely depended  upon  in  all  cases  of  emergency,  since  they 
may  be  rendered  inoperative  by  locked  wheels,  .bad  con- 
tacts in  the  controller,  or  faulty  wiring  or  connections. 
What  appears  to  be  required  is  a  mechanical  brake  capable 
of   controlling  the   car   at   all    speeds   (the   usual    wheel 
and  slipper  brakes  fail  in  this  respect),  and  that  this  is 
being  realised  is  evident  from  the  fact  that  the  two  most 
recent   types  of    brakes  which  we   have   described — the 
i^Ialey  electro-mechanical  track    brake  and    the  Pringle 
groove  skid  brake — show  a  tendency  to  depart,  more  or 
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less,  from  the  usual  electrical  methods.  Since  some  action 
must  soon  be  taken  )>y  tramway  managers  if  the  confi- 
dence of  the  public  is  not  to  be  seriously  shaken  as 
I'egards  the  safety  of  electric  traction,  we  liope  that  the 
committees  now  investigating  the  question  of  brakes  will 
lose  no  time  in  issuing  their  reports. 


The  Franco- British  Exhibition. 

In  our  issue  of  the  17th  ult.  we  noted,  with  regret,  that 
the  idea  of  electrical  manufacturers  and  supply  companies 
combining  to  have  an  exhibit  at  the  Franco-British  Exhi- 
bition had  been  abandoned  on  account  of  the  short  time 
available  in  which  to  organise  a  good  exhibit.     At  that 
date    we   expressed  the   opinion    that   the    shortness   of 
time  was  scarcely  a  sufficient  reason  for  such  a  course. 
We  are  glad  to  state  that  this  view  has  been  adopted 
by  the  London  Electricity  Supply  Companies,  who  have 
now  taken  the  initiative  and  have   bespoken  space   for 
such  an  exhibit.     On  Wednesday  last  a  meeting  of  manu- 
facturers and  contractors  was  called  at  the   offices  of  the 
St.  James'  &  Pall  Mall  Electric  Light  Co.,  when  Mr.  Frank 
Bailey  explained  the  position.     It  has  been  realised  that 
it    would  be    detrimental  to    the    interests    of  the  elec- 
trical   industry    if    further    eflbrts    were    not    made    to 
have    a   collective   exhibit.     Sufficient    funds    have  been 
guaranteed     by    the     supply    companies    to    cover    the 
cost   of  space  and  a  pavilion,  to  be  erected  by  Messrs- 
Waring.     The  general  superintendence  of  the  exhiliit  will 
be  undertaken  free  of  charge.     There  remains,  tlierefure, 
only  the  expense  of  wiring  and  current,  which  is  estimated 
not  to  exceed  £600.     It  will  tiuis  be  seen  that  if  not  less 
than  oO  firms  respond  to  the  invitation  the  average  contri- 
bution per  exhibitor  will  not  exceed  £20,  which  is  a  very 
small  sum.     The  pavilion  is  to  be  divided  up  into  six  sec- 
tion.s,  including  a  suite  of  furnished  rooms,  comprising  hall, 
dining  room,  drawing  room,  bedroom,  nursery  and  kitchen, 
designed  for  the  display  ot  electric  lighting,  heating,  cook- 
ing and  ventilation,  besides  a  reception  room,  an  informa- 
tion bureau,  and  some  general  exhibits.   We  are  glad  to  note 
that  twelve  firms  decided  at  tiiis  meeting  to  take  space 
and  that  there  was  no  lack  of  enthusiasm.     We  thei'c- 
fore  have  every  hope  that  this  co-operative  exhibit  will  be 
carried  through  to  a  successful  conclusion,  and  that  elec- 
trical lirms  will  not  fail  to  take  advantage  of  the  occasion. 
Judging  from  appearances  there  is  still  ample  time  for  a 
good  exhibit  to  be  prepared. 


Obituary. — We  regret  to  learn,  at  the  moment  of  going  to 
press,  of  the  ilcath  ot  Mr.  J'..  H.  Thwaite,  M.ln.st.C.E. 

The  Late  Mr.  Tom  London. — The  Court  of  Appeal  at  Mom 
basa  whicii  licard  the  apiical  of  the  live  natives  sentenced  to 
dcatli  for  the  murder  of  Mr.  London,  has  confirmed  the  sen 
tences  on  four  of  the  prisoners,  and  has  altered  the  sentence  on 
the  fifth  prisonui-  to  10  years'  iinpri.soinuent. 

Proposed  University  for  Bristol. — At  a  meeting  of  theBristol 
City  Council  on  Wcdnes<lay  last,  Dr.  Cook  presented  a  report 
from  a  committee  apijointed  to  con.sider  this  (|UC8tion.  After  a 
certain  amount  of  discussion  the  rcjjort  was  adopted,  and  the 
Council  agreed  to  give  financial  assistance  to  the  tniivorsity, 
l)rovidcd  the  arrangetnents  made  as  to  its  con.stitution  were 
satisfactory  to  them. 

Iron  and  Steel  Institute.  It  is  announced  that  the  ( 'aim- 
dian  Mining  Institute  has  invited  members  of  the  Iron  and 


Steel  Institute  to  take  part  in  their  summer  excursion.  It  is- 
proposed  that  this  excursion  should  start  from  Montreal 
on  August  24th,  proceed  to  British  Columbia  and  afterwards 
visit  the  Nickel-Copper  district  of  Sudbury  and  the  Cobalt  dis- 
trict. Keceptions  will  be  held  at  Nelson,  Victoria  (B.C.)  and 
Toronto. 

Wireless  Telegraph  Notes. — According  to  a  report  issued 
by  the  Canadian  Government  the  Dominion  owns  13  Marconi 
stations  on  the  Gulf  and  on  the  Atlantic  seaboard.  Three  of 
these  are  what  are  known  as  "  low-power  "  stations  and  cost 
£1,000  each  ;  the  others  are  known  as  "high-power"  stations 
and  cost  £2,000  each.  The  Marconi  Company  receives  £500- 
and  £700  per  annum  respectively  for  operating  them,  retain- 
ing all  the  receipts. 

New  6,000  kw.  Turbo  Alternator  for  the  Manchester  Cor 
poration.— On  Tuesday  last  the  6,000  kw.  turbo-alternator 
recently  installed  in  the  Stuaft-t-street  station  of  the  Manchester 
Corporation  electricity  supply  department  was  otficially  started 
up  by  the  Lord  Mayor  of  Manchester  (Mr.  E.  Holt).  Members 
of  the  technical  press  had  been  invited  to  be  present,  and 
special  ears  conducted  the  party  from  the  Town  Hall  to  the 
works.  In  the  evening  a  dinner  was  held  at  the  Town  Hall 
in  honour  of  the  occasion. 

Birmingham  Section  of  the  Institution  of  Electrical  Engi- 
neers.—At  the  annual  general  meeting  of  this  section  held  on 
Wednesday  last  the  following  were  elected  to  serve  on  the 
committee  during  the  session  1908-09:  Chairman — Prof.  G. 
Kapp.  Past  Cliainni'u—Dr.  W.  E.  Sumpner,  Messrs.  R. 
Threlfall,  F.E.S  ,  and  R.  A.  Chattock.  Fiw-C/iainnan—B,.  K, 
Morcom.  CoiiDiiittei — Messrs.  V.  Bornand,  A.  R.  Everest,  A. 
Lindsay  Forster,  C.  W.  Hill,  J.  P.  Kemp,  Henry  Lea,  J.  F. 
Lister,  I).  K.  Morris,  A.  Pearson,  M.  Railing,  A.  M.  Taylor 
and  J.  C.  Vaudrey.     Hon.  Serrctari/ — H.  B.  Matthews. 

Reduction  of  Accidents  by  Use  of  Electric  Signalling. — As 

is  well  known  the  ordinary  railway  signalling  in  the  United 
States  is  rather  more  free  and  easy  than  in  this  country.  For 
this  reason  the  report  of  the  Union  Pacitic  Railroad  for 
January,  showing  that  the  number  of  accidents  has  been  :;reatly 
reduced  by  the  use  of  electrically-worked  block  signals,'is  very 
interesting.  The  railroad  has  recently  spent  £400,000  on  the 
installation  of  safety  appliances,  replacing  hand  and  pneumatic 
signals  by  those  of  the  electrical  type,  and  under  the  improved 
system  it  is  practically  impossible  for  an  operator  to  give  two 
trains  "  line  clear  "  at  the  same  titne. 

International  Conference  on  Electrical  Unitsand  Standards. 
— The  President  of  the  Board  of  Trade  has  appointed  a  com- 
mittee—consisting of  Mr.  G.  It.  Askwith,  K.C.,  Sir  John 
Gavey,  CB.,  Di\  R.  T.  Glazebrook,  F.R.S.,  Major  P.  A. 
MacMahon,  F.R.S.,  Major  W.  A.  J.  OMeara,  Il.E.,  C.M.G., 
and  Mr.  A.  1'.  Trotter — to  prepare  a  programme  for  the  con- 
sidOTation  of  the  delegates  to  the  International  Conference  on 
Electrical  Units  and  Standards,  which  is  to  be  held  in  London 
during  the  coming  autimni.  Tliis  committee  will  also  make 
arrangements  for  the  recejition  and  assembly  of  the  delegates 
attending  the  conference.  Mr.  M.  J.  Collins,  of  the  Board  of 
Trade,  will  act  as  secretary  to  the  committee. 

Faraday  Society — At  a  meeting  of  tliis  Society  held  on 
Tuesday,  April  2Stii,  at  the  Institution  nt  Electrical  Engineers, 
92,  Victoria-street,  the  fallowing  nominations  for  the  officers 
and  council  to  he  elected  at  the  annual  general  meeting  were 
announced:  I'icsidciil :  Sir  Oliver  Lodge,  F.R.S.  Viir-Presi- 
ilniU:  (!.  T.  Beilby.  F.K.S.,  R.  A.  Hadfield,  Geh.  Keg.-Rat. 
Prof.  W.  Ilittorf,  Prof.  A.  K.  Huntington.  Lord  liayleigh, 
O.M  ,  P.RS.,  Prof.  A.  Schuster,  F.R.S, "  Prof.  .1.  .1.  Thomson, 
K.K.S.  Trcdsiner:  V.  Mollwo  IVrkin,  Ph.D.  Council: 
P.ertram  P.lount,  Rl.C,  A.  C.  ClMudet,  M.I.M.M.,  S.  Z.  do 
Forranli,  M.l.K.K..  K.  W.  llarbord,  F.l.C,  R.  II.  Sutton,  D.Sc., 
T.  M.  l,owrv,  D.Sc,  II.  K.  K.  Picard,  M.I.M.M.,  .lames 
Swinhurne,  F.R.S.,  .1.  F.  L.  VokoI,  M.l.K.lv,  N.  T.  M.  Wils- 
more,  D.Sc. 

Cable  Interruptions  and  Repairs. 

liiiliol  liiiiMrii|iliiin,    IVito  of  Re|jiiir. 

Oli/.  -Tfiierillc    April  22,19(18     ...     .May    6,  1908 

Alexnndrin  — Liirrmcii  A|iril  29,1908     ...  — 
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Electricity  in  Cinematography. — Au  interesting  demonstra- 
tion of  coloured  cinematoi^niph  pictures  was  given  at  the  new 
premises  of  the  Charles  Urban  Trading  Co.,  Urbanora  House, 
Wardour-street,  W.,  on  Friday  last.  The  secret  as  to  how 
these  results  were  obtained  was  not  divulged,  though  it  was 
stated  that  the  films  were  not  hand-coloured. 

The  electric  installation  at  this  building  is  very  complete.  It  is 
ventilated  throughout  by  means  of  electric  fans,  and  the  otTices  are 
heated  by  electric  radiators  of  a  new  enclosed  type,  having  a  liigh 
ettic'iency  and  low  current  consumption.  All  machines  are  driven  by 
enclosed  electric  motors  with  enclosed  regulators  and  switches.  The 
studio  is  equippe<l  with  14  Wescminster  photogr.iphie  lamps,  each 
taking  25  amperes,  burning  singly  on  214  volts,  which  are  separately 
controlled  and  regulated  from  a  special  D. P.  switch  fuseboard  in  the 
room,  and  are  similar  to  those  used  by  this  company  for  taking  the 
well-known  Urbanora  pictures,  as  shown  at  the  Alhambra  and  otlier 
similar  places.  The  theatre  and  exhibition  rooms  are  each  supplied  with 
two  65  ampere  projectors,  in  addition  to  the  usual  apparatus  employed 
in  theatres.  The  lighting  is  extensive,  consisting,  as  it  does,  of  about 
200  5  c.p.  ruby  lamps,  220  carbon  filament  lamps  and  200  Tantalum 
patent  tubular  lamps.  The  whole  of  the  wires,  cables,  &c.,  are  con- 
tained in  heavy  gauge  Simplex  screwed  conduit.  A  very  handsome 
switchboard,  mounted  on  white  marble,  with  tandem  knife  SA\itches 
and  tubular  fuses,  in  an  oak  cabinet  frame  (which  swings  on  a  trolley 
SO  as  to  enable  the  connections,  &C.,  at  back  to  be  conveniently  reached), 
controls  the  whole.  The  entire  work  and  installation  was  carried  out 
to  the  specification  and  under  the  supervision  6f  Mr.  E.  H.  Johnson, 
and  all  the  material,  including  switchboards,  motors,  &c.,  was  supplied 
by  the  E.M.F.  Mfg.  Co.,  10,  Ironmonger-lane,  E.C. 

International    Telegraph  Conference. — The  conference  on 
telegraphic  and  allied  subjects,  which  is   held  from  time  to 
time  under  the  terms  of  the  International  Telegraph  Conven- 
tion  of  St.  Petersburg,  commenced  at  Lisbon  on  Monday. 
The  Conference  is  being  held  in  the  Palacio  Palmella,  and  the 
delegates  were  welcomed  by  an  address  from  the  Minister  of 
Public  Works,  Senhor  Carnet  de  Magalhaes,  after  which  the 
Conference  was  presided  over   by   the  principal  Portuguese 
delegate.  Councillor  Alfredo  Pereira,  Director-General  of  Posts 
and  Telegraphs  and  Vice-President  of  the  Portuguese  Cham- 
ber of  Deputies.     The  vice-presidents  selected  were  Councillor 
P.  B.  Cabral  (Portugal),  M.  Peter  de  Szalay  (Hungary),  and 
Col.  E.  Frey  (Director  of  the  International  Bureau,  Berne). 
It  is  anticipated  that  the  proceedings  will  last  from  five  to 
six  weeks.      After  the  inaugural  proceedings   the   delegates 
elected  four  committees  to  deal  with  (1)  Rules  and  Regula- 
tions (chairman,  Mr.  H.  Babington  Smith),  (2)  Rates  (chair- 
man,   M.  Bordelongue,  France),   (3)  Telephones   (chairman, 
M.    Pop,    Holland) ;    (4)  Drafting   (chairman,  M.   Banneux, 
Belgium).    In  addition  to  the  above,  a  special  committee  has 
been  appointed  to  consider  a  number  of  propositions  relating 
to  the  revision  of  the  St.   Petersburg  Convention  of  187.5, 
under  which  all  matters  relating  to  International  Telegraphy 
are  regulated.     On  Monday  evening  a  banquet  was  given  in 
honour  of  the  delegates,  the  guests  numbering  nearly  150.    On 
Wednesday   the   delegates  were   present  at   the   interesting 
ceremony  of  oath-taking  by  the  new  King  of  Portugal. 

Institution  of  Electrical  Engineers. — At  the  meeting  of  the 
Institution  on  Thursday,  April  30th,  before  a  large  gathering, 
Mr.  H.  F.  Parshall,  representing  the  American  Institute  of 
Electrical  Engineers,'  presented  a  bust  of  Benjamin  Franklin 
to  the  English  Institution. 

It  was,  he  said,  his  duty  and  his  pleasure  to  present,  on  behalf  of 
the  American  Institute,  this  souvenir  of  the  happy  remembrances  of  a 
trip  made  by  the  members  of  the  American  Institute  to  this  island 
about  a  year  and  a  half  ago.  It  would  be  recalled  by  those  knowing 
the  circumstances  that  it  was  intended  to  have  presented  the  souvenir 
on  the  one  occasion  that  would  have  been  more  auspicious  than  the 
present — at  a  meeting  when  Lord  Kelvin  was  to  have  been  in  the  chair. 
That,  alas,  was  not  to  be.  Both  Lord  and  Lady  Kelvin  had  expressed 
their  admiration  of  the  bust.  Franklin  was  regarded,  he  tliought,  both 
in  this  country  and  in  the  United  States,  as  the  greatest  natural  philo- 
sopher on  the  other  side,  while  Kelvin  was  certainly  the  greatest  on 
either  side.  Franklin  was  to  all  intents  and  purposes  a  British  sub- 
ject, and  the  same  might  be  .said  of  all  the  principal  American  scien- 
tists ;  in  fact,  there  was  common  ground  between  all  Americans  and 
Britishers.  He  hoped  they  would  accejit  the  bust  as  a  sincere  token 
of  the  esteem  of  the  members  of  the  American  Institute  of  Electrical 
Engineers.  The  President  (Col.  R.  E.  B.  Crompton,  C.B.,  R.E.)  said, 
sjieaking  on  behalf  of  the  Institution,  that  they  appreciated  very 
deeply  indeed  the  presentation  from  their  American  friends  and  engi- 
neers of  this  token  of  affection  to  them,  and  of  respect  to  their  great 
man,  Lord  Kelvin.  He  had  to  thank  Mr.  Parshall  for  the  very  appro- 
priate and  kindly  way  in  which  he  had  spoken,  and  although  they  felt 
that  no  man  could  approach  their  great  Kelvin  they  felt  that,  if  there 
was  any  one,  it  was  Franklin.  He  begged  that  Mr.  Parshall  would 
convey  to  their  brethren  in  America  a  message  of  the  warm  feeling 


wliidi  the  English  engineers  had  for  them.  The  members  of  the 
English  Institution  would  never  forget  the  kindly  reception  and  treat- 
ment which  they  receiveil  when  they  visited  the  St.  Louis  Exhibition, 
and  they  felt  that  it  was  but  a  iX)or  return  that  they  were  alile  to  make 
when  the  American  engineers  visited  England  some  time  ago.  A  sin- 
cere feeling  of  friendship  existed,  a  feeling  that  the  two  Institution.* 
were  one,  and  ho  hoped  they  would  have  more  joint  meetings  in  the 
future,  the  ))resent  occasion  serving  to  link  them  still  more  together. 

Boyal  Institution. — -The  annual  meeting  of  the  members  of 
the  Royal    Institution   was  held   on   Friday  last.    Sir   .James 
Crichton-Browne,  F.R.S.,  treasurer  and  vice-president,  in  the 
chair.   The  annual  report  of  the  Committee  of  Visitors  for  the 
year  1907,  testifying  to  the  continued  prosperity  and  efficient 
management  of  the  Institution,  was  read  and  adopted,  and  the 
report  on  the  Davy  Faraday  Research  Laboratory  of  the  Jioyal 
Institution,   which    accompanied  it  was  also  read.     In    1907 
41  new  members  were  elected  and  63  lectures  and  19  evening 
discourses  were  delivered.     The  books   and   pamphlets  pre- 
sented amounted   to  about  203   volumes,   making,  with  693 
volumes    (including   periodicals    bound)    purchased    by    the 
managers,  a  total  of  896  volumes  added  to  the  library  in  the 
year.     Thanks  were  voted  to  the  president,  treasurer  and  the 
honorary  secretary,  to  the  committees  of  managers  and  visitors 
and  to  the  professors  for  their  valuable  services  to  the  Institu- 
tion during  the  past  year.     The  following  gentlemen  were 
unanimously  elected  as  officers  for  the  ensuing  year :  Presi- 
dent— The  Duke  of  Northumberland.     Treasure)- — Sir  .James 
Crichton-Browne.      Hon.    Secretanj — Sir    William   Crookes. 
Miniagcrs — The    Earl    of     Halsbury,    the    Earl    of     Rosse, 
Sir  Thomas  Barlow,  Sir  George  Darwin,  Sir  John  Fletcher 
Moulton,    Sir   James   Stirling,  and   Sir  W.   H.  White ;  Drs. 
D.  AV.  C.  Hood,  R.  Messel  and  L.  Mond,  and  Messrs.  AV.  A.  B. 
Burdett-Coutts,  C.  Hawksley,  H.  F.  Makins,  G.  Matthey  and 
A.  Siemens.   Visitors — Messrs  A.  N.  Butt,  Dugald  Clerk,  C.  A. 
Ballance,  J.  B  Broun-Morison,  E.  Dent,  J.  C.  Graham,  C.  E. 
Groves,  J.  List,  R.  Mond,  F.  L.  Smith  and  J.  Swinburne; 
Sir  Henry  Harben,  Dr.  James  Dundas  Grant,  Lieut. -Col.  Sir 
Frederick  Nathan  and  Major  E.  H.  Hills. 


ARRANGEMENTS  FOR  THE  WEEK. 

FRIDAY,  May  8th  (to-day). 

Physii  AL  So<IETV. 
■^  ji.iii.  Meeting  in  the  Physics  Liiboratory,  Royal  College  of 
Science,  Imperial  Institute-road,  South  Kensington.  Agenda  : 
"A  Modified  Theory  of  Gravitation,"  by  Dr.  C.  V.  Burton  ^ 
"An  Examination  of  the  Formula'  for  the  Grading  of  Cables," 
by  Mr.  C.  S.  Whitehead  ;  and  "  Illustrations  of  Geometrical 
Optics,"  by  Mr.  R.  M.  Archer. 

Association  of  Enoineers-in-Charge. 
c'-  p.m.     Meeting  at  St.  Bride's  Institute,  Bride-lane,  Fleet-street.- 
Annual  General  Meeting. 

Royal  Institution'. 
'.I p.  III.     Meeting  at  Albemarle-street.     Discourse  on  "  Ice  and  its 
Natural  History,"  by  Mr.  .J.  V.Buchanan. 
TUESDAY,  May  12th. 

Faraday  SoriETV. 
■^  p.m.     Meeting  at  92,  Victoria-street.     Papers  on  "Industrial 
Uses  of  Ozone,  particularly  for  the  Purific<ition  of  Water," 
by  Dr.  F.  M.  Perkin,  and  "Determination  of  Boiling  Points 
of  ve'-y  Small  Quantities  of  Liquids,"  by  Mr.  L.  O'Dowd  and 
Dr.  F.  M.  Perkin.     Mr.  V.  H.  ^■e!ey,  F.R.S.,  will  exhibit  and 
describe  an  ap|xiratiis  for  the  determination  of  the  dielectric 
constants  of  non-conducting  liquids. 
Clasi^ow  Section  or  the  Institution  of  Electrical  Eni;ineers. 
■S /i.m.     Meetino- at  207,   Bath-street,   Glasgow.     Annual  General 
Meeting.     Paper  on  "Electric  Supply  Prospeetsand Charges 
as  Affected  by  .Metallic  Fihiment  Lamps  and  Electric  Heat- 
ing," by  Messrs.  H.  W.  Handcock  and  A.  H.  Dykes. 
THURSDAY,  May  l«h. 

Iron  axii  Steel  Institute. 
i":.VO  ii.m.     Annual  General  Meeting  at  the  Institution   of  Civil 
Engineers,  (Jreat  George-street,  Westminster. 
Institution  of  Electrical  Engineers. 
.S   p.m.     Meeting  at    the    Royal    Society    of    Arts,   John-street, 
Adelphi,  W.C.     Paper  on  "  Switchgear  Control  Apparatus 
and  Relays  for  .'Vlternating-Current  Circuits,"  by  Dr.  C.  C. 
Garrard. 

FRIDAY,  May  15th. 

Iron  and  Steel  Institute. 
Iii.o'fi  a. ill.     Annual  General  Meeting  at  the  Institution  of  Civil 
Engineers,  Great  George-street,  Westminster. 
SATURDAY,  May  16tll. 

Bir:\iinciia.\i  and  District  Electric  Club. 
r  p.m.     Meeting  at  the  Colonnade  Hotel,  New-street,  Birming- 
ham.    Paper  on  "  Electrical  Porcelain,"  by  Mr.  H.  W.  Brady 
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ELECTRIC  TRACTION  ON  RAILWAYS.* 

VI.-GENERAL  COMPARISON  OF  CONTINUOUS  AND 
ALTERNATING-CURRENT  TRACTION. 

BY    PHILIP    DAWSOX. 

(Continued  from  page  743,  Vol  LX.) 

Summary. — The  author,  haWng  discussed  the  characteristics  of  con- 
tinuous-curreiitand  three-phase  traction  motors  in  our  issues  of  Jaiiuar3' 
31st  and  February  28th  respectivel3",  now  passes  on  to  the  considera- 
tion of  the  single-phase  motor.  After  summarising  the  development 
of  this  motor  from  the  historical  point  of  \ie«  the  author  gives  par- 
ticulars of  tlie  Westinghouse,  Oerlikon,  Siemens-Scliuckert,  General 
Electric  and  Eichberg  motors. 

Having  thus  briefly  considered  tlie  principal  features  in 
connection  with  the  use  of  tliree-phase  traction  motors  we 
will  now  consider  the  latest  de\elopment  wliich  has  been 
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Fig.  19. — Diagram  of  Connectioxs  of  Westinghouse  Sixgle-miask 

Series  Traction'  Motor. 

A  =  Arraature  or  rotor.     M  =  Magnetising;  or  field  coils. 
C-Commutating  or  neutralising  coils. 

brought  about  by  the  successful  introduction  of  a  practical 
and  effective  single-phase  motor  which  possesses  all  the 
important  features  which  hiive  heretofore  assured  the 
success  of  the  continuous-current  series  traction  motor. 

It  may  lie  interesting  to  simply  consider  the  genesis  of 
this  motor  and  the  causes  which  have  brought  aliout  its 


at  overloads,  which  is  due  to  the  fact  that  the  armature 
coils,  when  short-circuited  by  the  brushes,  produced  very 
heavy  induced  currents  ;  and  (2)  the  very  low  power  factor 
and  large  wattless  current  due  to  the  windings,  to  the  large 
air-gaps  and  to  magnetic  leakage. 

In  this  connection  it  may  be  pointed  out  that  .shunt 
motors  are  practically  impossible  to  operate  by  alter- 
nating currents,  owing  to  the  very  low  weight  efficiency, 
which  is  principally  due  to  the  difference  in  phase 
between  the  field  and  armature  currents,  which  produces 
magnetic  effects  of  field  and  armature  to  occur  at  different 


Fig.  21. — Stat.r  or  100  h.p.  Westikghouse  Single-phase  Motob, 
showing  Commutating  Coils  in  place. 

intervals  of  time,  thus  greatly  diminishing  the  torque 
Jlr.  Deri,  some  10  years  ago,  did  a  great  deal  to  develop 
the  single-phase  series  motor  on  a  small  scale,  but  nothing 
came  of  it,  probably  owing  to  the  fact  that  the  real 
want  of  the  single-phase  motor  had  not  then  made  itself 
felt.  In  the  earlier  days,  as  far  as  traction  was  concerned, 
the  continuous-current  motor  filled  all  the  ret|uirements, 
and  the  question  of  heavy  railway  electrification  had  prac- 
tically not  arisen  ;  in  fact,  it  may  l>e  said  that  it  is  the  suc- 
cessful application  of  the  continuous-current  motor  to 
tramway  and  light  railway  traction,  and  the  immense  ex- 
tensions of  these  systems  as  the  result  of  electrification, 
which  ha>  brought  about  the  necessity  for  our  railways  to 


FlO.      20. — St.MOB     of      100  II  1.      \\  :  .  .  i  .     .:.j.,  I,      hlNOLK-l'llASK      MOTOK. 

BiiowiNo  Slots  into  whuh  Cosisiutatiko  Coils  will  de  Inbehtei.. 

rapid  development.  It  has  been  known  for  a  very  long 
time  that, ipwing  to  the  fact  that  the  direction  of  lotation 
of  a  conliniious-cniicMit  mntor  is  the  same  irrespectively 
of  the  diri'clion  (pf  the  currcni  with  which  it  is  su|)]ilied,  [ 
ordinary  continuoUN-cnni'iit  nmtuis  could  be  used  with 
»ingle-]»liasi'  curri'iits.  'I'jie  two  ]n'ini'ipal  <il)jectiiins  wliicli 
militated  against  tiiis  construction  were:  (1)  The  heavy 
sparking  at  the  coiumutalor,  especially  at  starting  and 
*  Cop3rright.     All  rights  of  reprodactioD  nro  reserved. 


Flo.  22.— Abmatcrk  of  lOOii.r.  Wkstinohodbk  Sinolk-phask  Motoh. 

electrify,  and  it  may,  therefore,  be  said  that  it  is  the  c<jn- 
linuons-cmrent  traction  mntor  which  is  responsible  for  the 
de\  i'lii]iment  nf  the  single  phase  machine. 

In  the  earlier  days — /.c,  almul  l!tO() — lliere  were  two 
forins  of  single-i>hase  motor,  wiiicli,  from  their  properties, 
seiMued  as  if  thoy  might  lend  themselves  to  modilication  .so 
as  to  suit  traction  requirements — the  jilain  serii^s  motor 
■ilrendy  referred  to  and  the  repulsion  motor  introduced  by 
Prof.  I'llilin  Tiiomson.     To  iiniiioNc  the  serie?  motor  short- 
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circuited  coils  were  siuilc  in  tlm  pok-  jiieces,  and  attempts 
were  made  to  increase  the  resistance  ut'  the  armature  coils 
where  they  were  connected  to  the  cummutator  bars.  The 
repulsion  motor  consisted  practically  of  a  laminated  field 
magnet  energised  by  an  alternating  curn-nt  and  an  arma- 
ture of  the  drum  type,  the  brushes  of  which  were  given  an 
anirular  lead  and  then  short-circuited. 
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Fig.  23. — CHARiCTERI.STIC   CoRVE.-i    OF  A    We.stixghouse 

150  H.p.  Slow-speed  Single-phase  Series  Motor. 

The  general  theory  of  these  machines  will  not  be  con- 
sidered at  this  stage,  as  a  separate  article  is  intended  to  be 
devoted  to  them  later. 

As  early  as  1892  the  Westinghouse  Company  designed 
and  built  two  motors  of  nominally  10  H.r.  capacity  of  the 


and  this  time  on  a  somewhat  larger  scale.  Motors  of  50  ii.i\ 
capacity  each  were  built  and  a  long  .series  of  tests  made. 

During  the  time  that  the  Westinghouse  Company 
were  making  experiments  with  single-phase  motors,  two 
Austrian  engin(>ers,  Dr.  Friedrich  Eichbergand  Dr.  Winter, 
were  also  ex])enmenting  with  a  view  to  making  single- 
phase  traction  pos.sible.  Work  on  this  l>asis  was  started  by 
these  two  engineers  in  1S99,  and  by  Christmas,  1900,  the 
results  they  had  obtained  were  such  as  to  definitely  fi.x  the 
future  basis  on  which  they  would  proceed.  The  first  Uer- 
man  jiatents  were  taken  out  in  1901,  and  the  first  traction 
motor  was  put  into  service  on  an  experimental  line  in  the 
works  of  the  Union  Elektricitiits  Cesellschaft,  later  amal- 
gamated with  the  Allgemeine  El  ektricitiitsGesellschaft.  The 

1st  POSITION         2nd  POSITION       3ni.  POSITION        4th  POSITION         6lh.  POSITION 


Fig.  24. — Diagram  showing  relative  Connections  between  Auto- 
transforjier  preventive  coil  and  voltagb  applied  to  motor* 
FOR  Several  Positions  of  Westinghouse  Single-Phase  Master 
Controller. 

result  of  this  experiment  was  so  successful  that  Dr.  Winter 
and  Dr.  Eichberg  designed  a  100  II.P.  machine,  the  stators  of 
which  iised  high-tension  currents  at  6,000  volts  ;  these 
were  put  into  service  on  the  now  well-known  experimental 
line  at  Spindlersfelde,  near  Berlin,  on  August  13, 1903.  The 


Fk;.  25.— Cross  Skction  of  Eight-pole  250  h.p.  Westinghouse  Single-phase  Motor. 


commutator  type  alternating  current,  each  of  which  were 
mounted  on  a  car  and  tested.  These  motors  were  built  for 
a  frequency  of  15 §  cycles  per  second  ;  but,  owing  to  a  num- 
ber of  causes,  the  operation  of  this  equipment  did  not  prove 
an  entire  success.    In  1897  the  matter  was  again  taken  up, 


first  actual  commercial  example  of  a  single-phase  system 
operated  by  compensated  repulson  motors  above  referred  to 
was  the  Stubaital  line  near  Innsbruck,  which  was  opened 
for  public  traffic  on  Aug.  1,  1904  (see  The  Electrician, 
Vol.  LI  1 1.,  p.  307). 
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In  1900  and  1901,  when  the  question  of  pol_yphase  trac- 
tion in  Europe  was  so  extensively  advertised,  it  became 
evident  to  American  engineers  that  there  was  actually  a 
commercial  demand  for  an  alternating-current  railway 
system.  It  was,  tlierefore,  decided  by  the  Westinghouse 
Company  to  continue  the  previous  work  with  motors  of 
the  commutator  type.  Two  motors  oi  100  H.P.  capacity  each 
were  now  built,  these  also  being  wound  for  a  freiiueucy  of 
2,000  alternations  per  minute,  and  were  tested  with  a  line 
voltage  of  from  1,000  to  1,600  volts.  The  results  obtained 
with  these  large  motors  were  so  satisfactory  that  on  a  basis 
of  their  performance  a  contiact  for  a  road  having  10  cars, 
each  equipped  with  four  100  H.P.  motors,  was  secured. 

In  connection  with  this  contract,  a  number  of  other  de- 
tails had  to  be  carefully  worked  out  in  addition  h>  the 
motors.  It  had  been  found  that  these  motors  could  not  be 
satisfactoril}^  wound  for  voltages  higher  than  from  200  to 
250  volts.  One  of  the  main  objects  of  the  system,  however, 
was  to  permit  a  higher  voltage  on  the  trolley  than  could  be 
used  on  direct  current.  It  was,  tlierefore,  necessary  to  pro- 
vide a  transformer  on  each  car  for  reducing  the  trolley 
voltage  to  a  proper  value  for  use  on  the  motors. 


out,  that  advances  in  single-phase  motors  were  made. 
Europe  was  not  a  bit  behind  in  this  problem,  for  there 
were  several  exjierimenters  and  designera  at  work,  amongst 
whom,  as  already  cited,  were  Dr.  Winter  and  Dr.  Eiclibeig. 
Mons.  Latour  and  Signer  Finzi  are  names  of  other  well- 
known  investigators  in  this  field.  It  was  in  1895  that  Dr. 
Finzi  began  to  investigate  seriously  the  single-phase  moter 
and  to  develop  it  on  practically  the  same  lines  as  those 
followed  by  ilr.  Lamme  in  America. 

A  good  example  of  the  ordinary  series  motor  is  the  latest 
type  of  Westinghouse  machine,  the  connections  of  which 
are  diagrammatical  I  y  shown  in  Fig.  19.  In  this  motor  the 
armature  is  wound  like  a  continuous-current  one,  except 
that  high-resistance  leads  connect  each  armature  coil  to  its 
corresponding  commutator  segment ;  these  are  frequently 
placed  in  thearmature  slots  and  at  the  bottom  of  themunder- 
neath  the  main  armature  winding.  They  are  wound  non- 
inductively,  and  have,  therefore,  no  influence  on  the  torque 
of  the  motor.    Commutating  poles  are  used,  the  magnetisa- 


Mam  Armature  Winding 

Connections  of  Resistances 
and  Commutator 

Resistances  in  series 
with  Commutator 


Fig.  26.  — LiiNoiTDDiNAL  Sectiu.n  hk  250  h.I'.  EumT-KiLB  \VK.sTiNOH(inSE  Single- 

rHASK    MOTIIR. 


Fii:.  27.  — OOTLINK  Drawinc;  ok  250  h.I'.  Wkstinc! 
HOnSE    SlNOl.E-rHASE   MOTOR. 


Th(!  next  ])robli'iu  to  be  solved  was  that  of  controlling 
the  speed  of  tlie  car.  (Jvving  to  the  low  voltage  for  wliicli 
the  motors  were  wound,  the  current  re(piired  was  rather 
large,  and  this  made  the  ([uestion  of  o]iening  circuits  carry- 
ing tlicsi!  heavy  currents  a  leather  serious  one. 

A  long  series  of  further  tests  was  made  on  motors  which 
had  been  built  with  a  view  of  producing  a  motor  for  opera- 
ting on  the  standard  commercial  fretjuency  of  25  periods 
])er  second.  One  step  takcm  towards  this  end  was  the  use 
<if  the  compensating  winiling  for  neutralising  the  self- 
induction  of  the  armature. 

In  1903  exjierimeuts  liad  siiown  that  satisfactory  motors 
of  the  commutator  tyjie  could  be  jiroiluced  for  the  com- 
mercial frequency  of  25  jicriods,  and  the  matter  of  jmtting 
the  single-]»hase,  alternating-current  railway  system  in  com- 
mercial usir  was  then  actively  taken  u|).  'I'he  present 
Standard  line  of  motors  of  i\w  \V(;stinghouse  (Jompany, 
ranging  from  50  II. I',  to  lioO  ii.i'.,  were  designed,  together 
with  the  necessary  uu.xiliary  ajiparatus. 

lint  it  was  not  only  in  America,  where  Mr.  Lamme  and 
the   Westinghousi!  Company's  i'.\periments   were    carried 


tion  of  which  is  produced  by  the  main  current,  as  shown 
in  the  diagram.  In  earlier  types  of  this  motor  the  commu- 
tating or  neutralising  coils  simply  consisted  of  short-cir- 
cuiteil  coils  producing  the  desired  result  by  their  trans- 
former action. 

Tiie  field  or  stator  winding,  instead  of  consisting  of  sepa- 
rate coils  fitted  over  jiole  pieces,  as  is  usual  in  continuous 
current  practice,  is  usually  distributed  and  wound  in  slots 
similar  to  the  metliod  in  vogue  in  connection  with  three- 
phase  machinery.  Tiiis  method  of  winding  is  clearly  shown 
in  Figs.  20  and  21,  the  former  of  which  shows  the  field 
winding  before  the  commutating  or  neutralising  windings 
have  been  inserted,  while  the  latter  illustration  shows  these 
coils  in  place.  Fig.  22  illustrates  the  armature  windings, 
the  high  resistance  leads  being  those  which  are  seen  soldi'red 
to  the  conuiiutator  ends.  The  ohiuactcrisUc  curves  lor  a 
150  II. I'.  Westinghouse  motor  are  reproduced  in  Fig.  2;i 
The  maximum  voltage  at  tlie  lerminals  of  this  motor  is  2.50 
volts,  and  it  is  the  total  current  passing  thnnightiie  arma- 
ture circuit  which  has  to  be  dealt  with  by  the  .switching 
gear  and  contactors,  a  description  of  which  will  be  rcscrvcil 
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for  another  article  dealing  with  speed  control.  Tlie  con- 
nections lietween  the  line,  the  transformer  and  the  motor 
are  diagiammalically  shown  in  Fig.  24,  in  which  is  also 
.shown  what  tlic  \Vustinghonse  Co.  designates  as  a  "  pre- 
ventive "  coil,  the  fniictions  of  whicii  are  to  prevent  the 
short-circuiting  of  consecutive  tvausfornier  tap.s  on  the  auto- 
transformer  during  the  opening  of  one  switch  and  closing 
of  the  next. 

The  s\nied  regulation  in  this  type,  as  in  all  such  types, 
whether  continuous  or  alternating  motor,  is  eliected  by 
varying  the  voltage  at  the  motor  terminals,  which  in  the 
case  of  single-phase  motors  can  be  done  liy  means  of  a 
transformer  having  taps,  whereas,  as  already  stated  (in 
Article  V.)  in  the  case  of  continuous  current  machines  the 
variable  voltage  is  obtained  by  resistances  with  the  excep- 
tion of  the  series  aiul  jiarallel  positions  where  the  voltage 
is  varied  by  the  changing  speed  of  the  motors. 

Figs.  25  and  26  are  respectively  cross  and  longitu- 
dinal section  and  characteristic  curves  of  a  250  H.P.  West- 
inghouse  single-phase  motor,  and  are  interesting  as  showing 
the  form  of  construction  adopted.  Fig.  27  is  a  general 
dimensioned  outline  drawing  of  this  machine.  Further 
details  in  this  regard,  as  well  as  the  general  form  of  con- 
^struction  and  winding,  will  not  be  gone  into  here,  as  this 
question,  lioth  as  regards  continuous  and  single-phase 
motors,  will  be  fully  dealt  with  in  another  article. 
(To  be  continued.) 


THE  KELYIN  LECTURE. 


On  Thursday  evening,  the  30th  ult.,  I'rof.  Silvanus  Thompson, 
D.Sc,  F.R.S.,  gave  the  first  of  the  Ivelvin  annual  lectures  inaugu- 
rated by  the  Institution  of  Electrical  Engmeers,  his  subject  very 
appropriately  being  "  The  Life  and  Work  of  Lord  Kelvin." 

Prof.  Thompson  remarked,  very  truly,  that  the  greatness  of  a 
man  of  such  commanding  abilities  cannot  rightly  be  gauged  by  his 
contemporaries,  however  intimately  they  may  have  known  him. 
We  have  been  brought  up  in  modes  of  thought  so  largely  moulded 
by  him  that  we  cannot  adequately  realise  how  much  of  that  which 
is  familiar  and  commonplace  to  us  is  due  to  his  genius.  It  is  diffi- 
cult for  us  to  reahse  the  prior  state  of  things.  But  though  we  may 
be  debarred  from  rightly  estimating  his  greatness,  we  at  least  have 
the  advantage  over  posterity  in  having  been  his  students,  or  dis- 
ciples, and  in  having  spoken  with  him  face  to  face. 

Space  will  not  allow  us  to  follow  Prof.  Thompson's  words  through- 
out, and,  therefore,  in  what  follows  we  must  content  ourselves  with 
certain  extracts  and  a  comparatively  short  account  of  those  parts  of 
the  lecture  where  we  find  ourselves  compelled  to  be  more  brief. 

Born  on  June  26,  1824,  William  Thomson  had  the  advantage  of 
being  educated  by  his  father,  James  Thomson,  a  man  of  wide  ac- 
complishments, who,  under  disadvantageous  circumstances,  had 
I  risen  to  be  Professor  of  Mathematics  at  the  Pioyal  Academic  Insti- 
tuie  of  Belfast,  and  subsequentlj-  at  Glasgow.  As  a  student  at 
Glasgow  (1834-41)  Thomson  studied  the  "  Mecanique  Analytique  " 
of  Lagrange,  the  "  Mecanique  Ci'leste  "  of  Laplace,  and  made  the  ac- 
quaintance of  Fourier's  "  Throrie  de  la  Chaleur."  This  work  of 
Fourier  seems  to  have  produced  a  very  lasting  effect  on  his  mind, 
and  in  many  respects  to  have  dominated  much  of  his  scientific 
career. 

Thomson  did  not  take  a  degree  at  Glasgow,  but  in  1 H41  he  entered 
as  a  student  at  St.  Peter's  College,  Cambridge. 

Here  he  speedily  made  his  mark,  and  continued  to  coiitribute — at 

fust    anonymously — to    the    Dublin    and    Cambridge   Mathematical 

■  l.tirnalu.  Papers  inspired  b\-  his  study  of  the  higher  matlicmatics  and 

)■.    liis  love  for  jihysics.      The  analogy  between  the  ino\ement  of 

III  at  in  conductors,  along  Unes  of  flow  and  across  siu-faces  of  equal 

t'  iM[>erature.  and  the  distribution  of  electricity  on  conductors  in 

Kuril  a  way  that  the  lines  of  electric  force  were  crossed  orthogonally 

by  surfaces  of  equipotential.led  to  liis  Paper  entitled  "The  Unifonii 

■^I  -tion  of  Heat  in  Homogeneous  Sohd  Bodies,  and  its  Connection 

1  the  Mathematical  Tlicory  of  Electricity.''     Here  was  an  imder- 

hiate   of   seventeen    handhng    methods   of   difficult   integration 

iily   and   with   mastery,    at   an   age    when   most    mathematical 

I  lents  are  being  assiduously  drilled  in  so-called  geometrical  conies, 

and  other  didl  and  fooUsh  devices  for  calculus-dodging.      It  is  true 

he  followed  the  courses  of  coaching  prescribed  by  his  tutor  Hoi)kins, 

hut    he  could  not  be  kept  to    the  routine  of    book-work.     He  also 

formed  a  close  friendshij)  with  Stokes,  then  a  joung  tutor,  and  with 

wlioin,  until  hisdeath  in  190i,  he  maintained  a  continual  interchange 


of  ideas  and  suggestions  in  mathematical  physics.  Of  Thomson's 
Cambridge  career  so  much  has  been  written  of  late  that  it  may  bo 
very  briefly  touched  here.  How  he  went  up  for  his  Tripos  in  184.'5 ; 
how  he  came  out  Second  Wrangler  only,  being  beaten  by  the  rapid 
Parkinson  :  how  he  beat  Parkinson  in  the  Smith's  Prize  coinjieti- 
tion  ;  liow  he  rowed  for  his  College  to  save  I'eterhouse  from  being 
b\imped  by  Cains  :  how  he  rowed  for  Cambridge  in  tlie  t^nivorsity 
race  of  1.S44  ;  how  be  won  the  Colqulioun  Sculls;  how  he  liel|)ed 
to  fomul  the  Cambridge  University  .Musical  Society,  and  played  tlio 
French  horn  in  the  little  orchestra  which,  at  its  first  concert  on 
December  8.  1843,  played  Haydn's  Flr:</  Symphony,  the  Overture 
to  Mrisiiiii'llo,  the  Overtiu'e  to  Semimmir/f,  the  lioyal  Iri«h  (JiniilrilleM, 
and  the  Eti-ithithe.n  Waltzex  of  Strauss  !  But  these  things,  are  they  not 
written  in  the  book  of  the  Cambridije  Chronicle  ?  Once  when  Lc^rd 
Kehin  was  in  a  chatty  mood  I  asked  him  point-blank  liow  it  occurred 
that  he  was  not  Senior  Wrangler.  His  blue  eyes  lightened  up  as  he 
proceeded  to  exjilain  that  Parkinson  had  won  principally  on  the  work 
of  the  first  two  days,  which  were  devoted  to  text-book  work  rather 
than  to  anything  requiring  analytical  investigation.  And  then  he 
added,  almost  ruefully,  "  I  might  have  made  up  on  the  last  two  days, 
but  for  my  bad  generalship.  One  pa]>er  was  really  a  paper  that  I  ought 
to  have  walked  through,  but  1  did  very  badly  by  my  bad  generalship, 
and  must  have  got  hardly  any  marks.  I  spent  nearly  all  the  time 
on  one  particular  problem  that  interested  me — about  a  spinning  tojj 
being  let  fall  on  to  a  rigid  plane — a  very  simple  problem  if  I  had 
tackled  it  in  the  right  way,  but  I  got  involved,  and  lost  time  on  it 
and  wrote  something  that  was  not  good,  and  there  was  no  time  left 
for  the  other  questions.  I  could  have  walked  over  the  paper.  A  very 
good  man  Parkinson,  I  didn't  know  him  personally  at  the  time,  who 
had  devoted  himself  to  learning  how  to  answer  well  in  examinations, 
while  I  had  had  during  previous  months  my  head  in  some  other 
subjects  not  much  examined  upon,  theory  of  heat — flow  of  heat  be- 
tween isothermal  siu-faces,  dependence  of  flow  on  previous  state,  and 
all  the  things  I  was  learning  from  Fourier."  And  then  he  drifted  off 
into  a  talk  of  liis  early  Papers  and  to  the  mathematical  inference  (as 
the  result  of  assigning  negative  values  to  the  time)  that  there  must 
have  been  a  creation.  "  It  was,"  he  continued.  "  this  argument  from 
Fourier  that  made  me  think  that  there  must  have  been  a  beginning. 
All  mathematical  continuity  points  to  a  beginning — this  is  why  I 
stick  to  atoms  ....  and  they  must  have  been  small;  small- 
ness  is  a  necessity  of  the  complexity.  They  may  have  all  been 
created  as  they  were,  complexity  and  all,  as  they  are  now.  But  we 
know  they  have  a  past.  Trace  back  the  past  and  one  comes  to  a 
beginning,  to  a  time  zero,  beyond  wliich  the  values  are  impossible. 
It's  all  in  Fourier." 

After  working  a  short  time  with  Regnault  in  Paris,  Thomson,  at 
the  early  age  of  22,  was  elected  in  1846  to  the  chair  of  Natural 
Philosophy  at  Glasgow,  rendered  vacant  by  the  death  of  Prof. 
Meikleham.  Here  he  was  the  youngest  of  the  five  Professors 
Thomson  then  holding  office  in  the  University  of  Glasgow,  and 
this  professorship  he  continued  to  hold  until  he  resigned  it  in 
1899,  after  a  continuous  service  of  53  years.  In  those  days  there  were 
no  laboratory  facilities.  Thomson  opened  the  first  physics  labora- 
tory in  Great  Britain  by  making  use  of  some  dark,  disused  rooms, 
and  enlisting  the  services  of  a  number  of  keen  students.  Over 
earnest  students  of  natural  philosophy  he  exercised  an  influence 
little  short  of  inspiration.  The  next  few  years  were  years  of  strenuous 
work.  At  the  age  of  26  he  had  pubhshed  no  fewer  than  50  original 
Papers,  mostly  highly  mathematical,  and  several  of  themin  French. 
A  most  important  event  was  the  commencement  of  his  friendship 
with  Joule,  a  Manchester  brewer,  and  honorary  secretary  of  the 
Manchester  Literary  and  Philosophical  Society. 

At  that  date,  when  there  was  as  yet  no  doctrine  of  conservation  of 
energy,  when  scientific  men  were  not  accustomed  to  distinguish 
either  in  language  or  in  fact  between  force  and  work,  when 
"  calorie  "  was  classed  with  light  and  soimd  amongst  the  "  im- 
ponderables," Joide's  work  was  listened  to  with  impatience,  and 
his  teachings  fell  upon  deaf  ears.  Was  he  not  an  amateur,  dabbhng  in 
science,  and  carried  away  with  strange  notions  ?  JoiUe,  too,  hail 
prepared  a  Paper  for  the  Oxford  meeting.  Its  title  was  :  "  On  the 
Mechanical  Equix-alent  of  Heat  evolved  by  the  Agitation  of 
Liquids."  It  was  relegated  to  an  miimportant  place,  and  woidd 
have  received  as  little  notice  as  its  predecessors,  but  for  Thomson  s 
intervention.  Joule  himself,  in  1885,  penned  the  following  accomif* 
of  the  incident  : 

"  It  wa,s  in  the  year  1843  that  I  read  the  Paper  'On  the  Calorific 
Effects  of  Magneto-electricity  or  the  Mechanical  Value  of  Heat  ' 
to  the  Chemical  Section  of  the  British  Association  assembled  at  Cork. 
With  the  exception  of  some  eminent  men,  among  whoui  I  recoUect 
with  ]iride  Dr.  .\pjohn,  the  President  of  the  Section,  the  Earl  of  Rosse, 
Jlr.  Eaton  Hodgkinson,  and  others,  the  subject  did  not  excite  much 
general  attention  ;  so  that  when  I  brought  it  forwuril  again  at  the 
Oxford  meeting  in  1847,  the  Chairman  suggested  that  as  the  business 
of  the  Section  i)re.ssed.  I  .should  not  read  my  Paper,  but  confine  my- 
self to  a  short  verbal  description  of  my  experiments.  This  1  endea- 
voured to  do,  and  a  discussion  not  being  invited,  the  conunimication 
wonld  have  passed  without  comment  if  a  young  nuin  had  not  risen 
in  the  Section  and,  by  his  intelligent  observations,  created  a  lively 
interest  in  the  new  theory.  The  young  man  was  William  Thomson 
who  had  two  years  previously  passed  the  University  of  Cambridge 

*  J.  P.  Joule,  "  Scientific  Pajiers,  "  Vol.  II.,  p.   215. 
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with  the  liighest  honour,  and  is  now  j^robablj-  the  foremost  scientific  I 
authority  of  the  age.  My  work  with  Tlionison  was  chiefly  experi-  i 
mental,  performed  in  Jlanchester  and  the  neighbourhood.  We  ' 
piu-sued  the  discussion  of  tlie  effects  of  fluids  in  motion  until  the  | 
experiments  were  interrupted  by  the  action  of  the  owners  of  the  j 
adjacent  property,  wlio,  on  tlie  strength  of  an  obsolete  clause  in  the 
deeds  of  conveyance,  threatened  legal  proceedings,  the  cost  of  which 
I  did  not  feel  disposed  to  incur."' 

Thomson,  in  fact,  though  at  first  he  found  some  difficulty  in  under- 
standing Joules  work,  threw  liimself  lieart  and  soul  into  the  new  and 
strange  doctrines  tliat  heat  and  work  were  mutually  con\ertil)le. 
and  for  the  next  six  or  eight  years,  partly  in  co-operation  with 
Joule,  partly  independently,  he  set  liis  unique  powers  of  mind  to 
imravel  tliose  mutual  relations. 

Thomson's  mind  was  essentially  metrical.  He  was  ne\-er  satisfied 
with  any  phenomenon  until  it  should  have  been  brought  into  the 
stage  where  numercial  acciu'acy  could  be  determined.  He  must 
measiu'e,  he  must  weigh,  in  order  that  lie  might  go  on  to  calculate. 
"  I  often  say,"  he  once  remarked.*  "  that  when  3'ou  can  measure 
what  you  are  speaking  about,  and  express  it  in  numbers  you  know 
something  about  it,  but  when  you  cannot  measure  it,  when  ^ou 
cannot  express  it  in  niunbers,  your  knowledge  is  of  a  meagre  and 
unsatisfactory  kind  ;  it  may  be  the  beginning  of  knowledge,  but  you 
have  scarcely  in  your  thoughts  advanced  to  the  stage  of  science, 
whatever  the  matter  may  be."  It  was  in  tliis  spirit  that  Thomson 
approached  the  subject  of  the  transformation  of  heat. 

Another  branch  of  the  subject  keenly  appreciated  by  Thomson 
was  that  developed  by  Carnot,  who  introduced  the  exceedingly  use- 
ful conception  of  submittmg  a  body  to  a  reversible  cycle  of  opera- 
tions, the  physical  state  being  the  same  at  the  end  as  at  the  begin- 
ning. Carnot  argued,  correctly,  that  at  the  conclusion  of  the  cycle 
the  body  must  contain  the  same  quantity  of  heat  as  that  which  it 
initially  possessed,  but,  incorrectly,  that  the  total  quantity  of  heat 
lost  by  the  body  during  one  set  of  operations  must  be  precisely 
compensated  by  its  receiving  back  an  equal  quantity  of  heat  m  the 
other  set  of  operations.  Clapeyron,  Clausius  and  Rankine  perceived 
the  error.  Carnot  went  so  far  as  to  show  that,  when  the  extreme 
temperatures  are  nearly  equal,  the  etBciency  is  equal  to  the  product 
of  their  difference  into  a  certain  function  of  either  of  them,  called 
"  Carnot's  function."  Thomson,  being  dissatisfied  with  arbitrary  scales 
of  temperature,  went  a  step  further,  and,  in  a  Paper  to  the  Cam- 
bridge Philosophical  Society  in  1 848,  he  showed  that  an  absolute 
scale  of  temperature  could  be  obtained  in  terms  of  Carnot's  theory, 
each  degree  being  determined  by  the  performance  of  equal  quanti- 
ties of  work  in  letting  one  unit  of  heat  be  transformed  in  being  let 
down  through  unit  difference  of  temperature.  Joule,  in  writing  to 
Thomson  in  1848,  suggested  that  probably  the  values  of  Carnot's 
function  would  turn  out  to  be  the  reciprocal  of  the  absolute  tem- 
perature as  measured  on  a  perfect  gas  thermometer,  a  conclusion 
independently  enimciated  by  Clausius  in  1850.  Thomson  continued 
to  work  at  this  subject.  He  verified  the  prediction  of  his  brother, 
James  Thomson,  that  pressure  would  lower  the  melting  point  of  ice. 
He  formulated  the  two  great  laws  of  thermodynamics,  (1)  that  of 
Joule,  and  (2)  the  law  of  transformation,  which  he  generously 
attributed  to  Carnot  and  Clausius.  He  continued  to  work  at  the 
second  law,  the  efficiency  of  the  heat  engine,  and,  with  Joule,  at 
thermal  effects  of  fluids  in  motion.  Thus  the  foundations  of  thermo- 
dynamics were  laid. 

In  18.52,  at  tlio  age  of  28,  William  Thomson  married  Jlargaret 
Crum,  and  resigned  his  Cambridge  Fellowship.  The  liappincss  of 
his  life  was,  however,  shadowed  l)y  his  wife's  precarious  health, 
necessitating  residence  abroad  at  various  times.  In  the  sununer  of 
18.1.')  they  stayed  at  Kreutznach,  from  which  place  Thomson  wrote  to 
Helmholtz,  inviting  him  to  come  to  England  in  September  to  attend 
the  British  Association  meeting  at  Glasgow.  He  assured  Helmholtz 
that  his  presence  would  be  one  of  the  most  interesting  events  of 
the  gathering,  so  that  he  ho])od  to  see  him  on  this  ground,  but  also 
looked  forward  with  the  greatest  |)leasure  to  the  opportimity  of 
making  his  actjiiaintance,  as  he  lind  desired  this  (rvcr  since  the 
"  Conservation  of  Knergy  "  had  coiue  into  liis  hands.  .Accordingly, 
on  July  2!lth,  Hchnhohz  left  K'liiigsbcrg  for  Kreutziuicli  to  make  the 
acquaintance  cjf  Thomson  before  his  journey  to  England.  On 
August  Bth,  he  wrote  to  Frau  Helmholtz  that  Thomson  luvl  inailc 
a  dee|>  iriipresHion  on  him. 

"  1  expected  to  find  the  man,  wlm  is  one  of  the  first  malheinaticnl 
pliysicistH  of  Europe,  Hoinewhal  older  tlian  myself,  and  wa,H  not  a 
little  OHtoniHhed  when  a  very  juvenile  and  exceedingly  fair  youth, 
who  looked  quite  girlish,  came  forward.  He  hatl  taken  a  room  for 
me  close  by,  and  miule  ini'  fetch  my  things  from  the  hiilel.  and  ])ul 
up  then-.  He  is  at  Kreutznach  for  his  wife's  health.  She  M|ipiiu'ccl 
for  a  short  time  in  the  evening,  and  is  a  charming  and  iiitelli'ctual 
Iwly.  but  is  in  very  ba*!  hi-allh.  He  far  exceeds  all  the  great  men 
of  Hcienco  with  whom  I  have  mndi'  personal  a<qiiHiMtance  in  in 
telllgence  and  luciility  and  mobility  of  thought,  ho  llml  I  fell  c|uilc 
wooden   beside   iiini   Hoinetinies.  " 

♦  Lecture  on  "  Eloctricol  UnitH  of  Meaauromcnt."   at  tho  liiBtii  u 
tion  of  Civil  Engineers,  May  3,  1883.   Reprinted  in  "  Popular  LecturcH 
and  AddroHseB,"  Vol.  I.,  p.  73. 


A  \-ear  later,  Helmholtz  again  met  the  Thom.sons  at  Scliwal- 
bach.  Writing  to  his  father  he  described  Thom.son  as  "  certainly 
one  of  the  first  mathematical  phj-sicists  of  the  day.  with  powers 
of  rapid  invention  such  as  I  have  seen  in  no  other  man.  "  In  18t30„ 
after  the  death  of  Jlrs.  Helmholtz,  the  great  German  philosopher 
again  visited  Britain,  staying  with  the  Thomsons  for  some  weeks  in 
the  island  of  Arran.  In  18l>3  Helmholtz,  who  in  the  meantime  had 
married  again,  came  to  England  and  visited  the  chief  Universities  : 
and  in  writing  to  his  wife  gives  an  amusing  picture  of  his  doings. 

■■  My  journey  to  Glasgow  went  off  \ery  well.  Tlie  Thomsons  ha\-e 
lately  moved  to  live  in  the  University  buildings  (the  old  college)  ; 
formerly  they  spent  more  time  in  the  country.  He  takes  no  holiday 
at  Easter,  but  his  brother  James,  Professor  of  Engineering  at  Belfast, 
and  a  nepliew  who  is  a  student  there,  were  with  him.  The  former 
is  a  level-headed  fellow,  full  of  good  ideas,  but  cares  for  nothing 
except  engineering,  and  talks  about  it  ceaselessly  all  day  and  all 
night,  so  that  nothing  else  can  be  got  in  when  he  is  ]iresent.  It  is 
really  comic  to  see  how  the  two  brothers  talk  at  one  another,  and 
neither  listens,  and  each  holds  forth  about  different  matters.  But 
the  engineer  is  the  most  stubljorn.  and  generally  gets  through  with 
his  subject.  In  the  intervals  I  ha\e  seen  a  cjuantity  of  new  and  most 
ingenious  apparatus  and  experiments  of  W.  Thomson,  which  made 
tlie  two  da\s  verj-  interesting.  He  thinks  so  rapidly,  however,  that 
one  has  to  get  at  the  necessary  information  about  the  make  of  the 
instruments,  &c..  by  a  long  string  of  questions.  whi<>h  he  shies  at. 
How  his  students  understand  him,  witliout  keeping  him  as  strictly 
to  the  subject  as  I  ventured  to  do,  is  a  jiuzzle  to  me  ;  still,  there  were 
numbers  of  students  in  the  laboratory,  hard  at  work,  and  apparently 
quite  understanding  what  they  were  about.  Thomson's  experi- 
ments, howe\'er,  did  for  my  new  hat.  He  had  thrown  a  heavy 
disc  into  very  rajiid  rotation;  he  hit  it  with  an  iron  hammer,  but  the 
disc  resented  this,  and  it  flew  off  in  one  direction,  and  the  iron 
foot  on  which  it  was  revolving  in  another,  carrying  my  hat  away 
witli  it  and  ripping  it  up." 

But  we  are  anticipating.  Hitherto  Thomson's  work  had  been 
mainly  in  pure  science  ;  but  toward  the  end  of  the  fifties,  while  still 
in  the  midst  of  tliermodynamic  studies,  events  were  progressing 
which  drew  him  with  irrestible  force  toward  the  practical  applications 
that  made  him  famous.  Indeed  it  could  hardly  be  otherwise,  seeing 
that  he  was  master  in  whatever  he  touched. 

Early  in  18.5o  Thomson  communicated  to  the  Glasgow  Philoso- 
phical Society  a  Paper  "  On  Transient  Electric  Currents,"  in  which 
he  investigated  mathematically  the  discharge  of  a  Leydenjar.  He 
found  that  when  there  was  a  certain  relation  between  the  capacity , 
self-induction  and  resistance  of  the  circuit  the  discharge  was  oscil- 
latory, and  thus  by  a  beautiful  bit  of  mathematical  analj'sis  he  laid 
the  foundation  of  the  theory  of  electric  oscillations.  In  1854  he 
contributed  a  Paper  "  On  the  Theory  of  the  Electric  Telegraph''  to 
the  Proceedings  of  the  Pioyal  Society,  in  which  he  invest!  gated  the- 
retardation  of  signals  in  cables  predicted  by  Faraday.  An  applica- 
tion of  Fourier's  methods  showed  that  the  time  required  for  the 
current  at  the  distant  end  to  reach  a  stated  fraction  of  its  steady 
value  would  be  proportional  both  to  the  resistance  and  to  the  capacity , 
and  that  the  retardation  would  be  thus  proportional  to  the  square  of 
its  length — the  famous  law  of  squares. 

Submarine  telegraphy  was  ""  in  the  an".  "  .Tohn  and  .lacob  Brett  hud 
pioneered   the   project   for   the   Dover-Calais   cable  ;     and    in    1S.")1 
t'rampton  successfidly  miited  England  and  Frame.      In  1853  Holy- 
liead  and  Houth  were  connected  by  Mr.  (later  Sir)  Charles  Bright. 
.And  these  were  followed  by  the  Dover-Ostend,  and  longer  cables 
Atlantic  telegraph^'  became  the  dream  of  the  teleprajih  engineei-. 
Cyrus  W.  Field  in   18.'>(>  negotiated  a  cable  across  the  gulf  of  St. 
Lawrence  thus  eoimecting  Xewfoundland  to  the  American  continent.  M 
The  .Atlantic  Telegra|)h  t'o.  was  formed,  with  capital  mostly  sub-  ■ 
.scribed  in  England,  to  promote  the  great  enterprise  to  join  Ireland 
to   Xewfoundland.      Field.    Breti.    Bright.   Stall  ham   and   Wildmaii 
Whitehouse    were     the     chief    promoters.      Bright     wa.s    engineer. 
Wliiteho\ise  (a  retired   merljcal   man)  eleririciau.       In   a   pamphlci 
issued    by    tho   company    in   July.    185",   murating   the   preliniin«r\ 
proceedings,  the  names  of  John   Pender  of  Manchester,  and  I'lm 
Thomson  of  "  2,  The  College,  (ilasgow,"'    are  iiu  hided  in  the  list  I'l 
the    tliiectors  ;     and   the   statement  is  niaile   that     "the  scientili' 
world  is  particularly  in<lebted  to  Prof,   W.  Thomson,  of   Glasgow 
fcir  the  attention  he  has  (.-iven  to  the  theoretical  investigation  <if  tli. 
rondilioMs  undiT  which  I'li-itiical  currents  move  in   long   iusul«ti<l 
whes.  and  Mr.  Whitehouse  has  liad  the  ailvantage  of  this  gentlenuin  - 
presence   at    his   experinicnls.  and    counsel,  upon   .several   oecasiiiiis . 
as  well  a.s  tho  gratiticatJDn   from  his  countenaiii'e  and  co-opernlion 
as  one  of  the  directors  of  the  comiiany.  '       This  is  one  side  of  I  hi' 
matter.    The  other  side  is  that  .Mr.  Whitehouse  had,  at  the  British 
.Association   mi-eling  of    I85(i.  ren<l  a  Paper  challcMging  th«>  law  of 
s(|uares.  and  declaring  if  it  was  true  Atlantic'  telegriipliy  was  ho)>eless. 
He  professed  to  ?-efute  the  law  by  experiments,  the  true  significance 
of  which  wa« disposed  of  by  Thonigoii  in  two  iellersin  the  Atlnnanini. 
The  development  of  tho  mirror  galvanometer  for  signalling,  and 
tho  story  of  tlie  Atlantic  cahio  of  1H57,  with  its  brief  success  in  tlie 
following  year,  are  well  known.     After  tho  faihiro  of  the  (iral  at- 
tonipt,  Thomson  was  called  upon  to  take  a  more  active  part.  While 
house  was  unable  to   join  tho  expedition  and  theroforo  Thoineon 
wont  as  electrician  in  cliargo.     Of  Sir  Charles  Bright  on  this  ooci- 
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sion,  Thomson  (in  his  presidential  address  to  the   Institution  in 
1889)  gave  the  following  sketch  :-- 

"  Tho  first  Atlantic  cable  ^avo  mo  the  happiness  ami  privilege 
of  meeting  and  woiUing  with  tlie  late  Sir  diaries  [{right.  He  was 
I  the  engineer  of  this  great  luulertaking—fuU  of  vigour,  full  of  on- 
I  thiisiasin.  We  were  shipmates  of  the  "  Aganiemnon"  on  the  ever 
meiniiralili>  expiihtion  of  ISfiH,  during  which  wo  were  out  of  siglit  of 
lanil  tor  thirt\  three  days.  'I'o  Sir  ('.  Hright's  vigour,  earnestness 
and  enthusiasm  was  due  tho  Ia_\'ing  of  the  cahle."* 

.And  [{right  has  i.'i\en  us  tlie  foUowing  little  silhouette  of  Thom- 
son :  "  .\s  for  the  Professt)r  ....  he  was  a  thorough  good 
comrade,  good  all  round,  and  would  have  taken  his  turn  at  the  wheel 
(of  the  ])aying  out  brake)  if  others  had  broken  down.  He  was  al.so  a 
good  |)artner  at  whist  when  work  wasn't  on;  though  sometimes,  when 
momentarily  immerseil  in  cogibundity  of  cogitation  by  scientiiic 
abstraction,  he  would  look  up  from  his  cards  and  ask  '  Wha  played 
what  ?  '  "' 

.Vfter  various  disheartening  misluvps  success  crowned  their  efforts. 
Thrt)Ughout  the  \'oyage  Thomson's  rnii'ror  gal  Nanometer  liad  been 
used  for  the  coittinuity  tests  antl  for  signalling  to  shori*.  with  a  battery 
of  7o  Daniell's  cells.  Tlie  continuity  was  reported  perfect  and  the 
insulation  had  imjjroved  on  submersion.  On  August  uth  the  cable  was 
handed  over  to  Mr.  Whitehouse  and  reported  to  lie  in  perfect  condi- 
tion. Wliitehouse  at  once  abandoned  the  Thomson  mirror  instru- 
ments and  began  working  with  his  own  special  patented  apparatus, 
using  heavy  relays  and  a  special  transmitter  with  induction  coils.  He 
sent  in  no  report  to  the  directors  for  a  week  while  lie  matle  ineffectual 
attem|)ts  with  bigger  induction  coils  to  get  his  ap|)aratus  to  work. 
After  more  than  a  week  the  reflecting  galvanometer  and  ordinary 
Daniell  cells  were  resumed,  and  then  clear  messages  were  inter- 
changed and  international  congratidations.  News  of  peace  with 
f'hina  and  of  the  end  of  the  Indian  Mutiny  was  transmitted,  but  the 
insulation  was  found  to  be  giving  way  and  on  October  20th,  after 
732  messages  had  been  conveyed,  the  cable  S|)oke  no  more.  It  had 
been  destroyetl  by  W'hitehou-se's  bungling  use  of  induction  coils, 
some  of  them  .■>  ft.  long,  working  at  some  2,00(1  \-olts  ! 

Daring  the  next  eight  years,  in  preparation  for  the  cables  of 
1865  and  1866,  Thomson  was  the  ruling  spirit,  and  on  his  return 
from  the  last  successful  expedition  he  was  knighted.  During  the 
sixties  his  activity  was  extaordinary.  Besides  all  the  telegraphic 
work  with  which  he  was  connected,  he  was  incessant  in  research. 
The  conductivity  of  copper,  improved  systems  of  measurement, 
rational  units  and  the  aljsolute  system  claimed  his  attention.  He 
also  worked  hard  at  the  mathematical  theory  of  magnetism,  and  to 
him  we  owe  the  terms  "permeability  "  and  "  susceptibility."  In 
ISoQ-O'O  Thomson  studied  particularly  atmospheric  electricity,  and  for 
this  purpose  he  invented  the  water-dropping  collector  and  greatly 
improved  the  electrometer,  which  developed  into  the  elaborate  forms 
of  quadrant  instrument  and  other  types  described  in  the  B.A.  Re- 
port of  1867.  In  addition  to  this  and  other  physical  work,  he  pro- 
ceeded to  write  a  text  book  on  Natural  Philosophy  with  Prof.  Tait, 
there  being  no  such  book  then  in  existence.  The  writing  of  this 
work  led  him  to  devote  much  attention  to  the  subject  of  elasticity, 
and  in  1867  he  wrote  his  famous  Paper  on  Vortex  Atoms. 

In  1870  Lady  Thomson  died,  and  in  the  same  year  the  University  of 
Glasgow  was  removed  to  Gilmore  Hill,  overlooking  the  river  Kelvin. 
From  his  youth  Thomson  was  fond  of  the  sea,  and  his  sailing 
yacht,  the  "  Lalla  Kookh,"  was  for  many  years  conspicuous  on  the 
Clyde.  He  was  an  accomplished  navigator,  and  thus  he  was  led  to 
teach  science  in  navigation.  First  he  reformed  the  compass,  and, 
although  the  Admiralty  and  Astronomer  Royal  condemned  the  new 
form,  Thomson's  compass  is  now  all  but  universally  adopted.  His 
sounding  apparatus  is  equally  well  known.  He  also  invented  a  tide 
analysing  and  a  tide  predicting  machine.  Problems  on  waves  fasci- 
nated him  to  the  last. 

In  1874  Thomson  married  Miss  Francis  Anne  Blandy,  of  Madeira, 
whom  he  first  met  on  a  cable-laying  expedition.  In  1874  he  was 
elected  President  of  the  Society  of  Telegraph  Engineers.  Mention 
must  be  made  of  his  remarkable  controversy  with  the  geologists  and 
biologists  as  to  the  age  of  the  earth,  which  he  estimated  at  not  more 
than  100  million  of  years.  There  was  much  protest,  but  his  view 
was  never  really  shaken. 

With  the  advent  of  electric  lighting  at  the  end  of  the  seventies, 
Thomson's  attention  was  naturally  attracted  to  this  branch  of  the 
practical  aj)phcations  of  science.  He  never  had  any  [)rejudice  against 
the  titilisation  of  science  for  practical  ends. 

■■  There  cannot,  "  ho  wrote,  "  bo  a  greater  mistake  than  that  of 
looking  superciliously  upon  practical  applications  of  science.  The 
life  and  soul  of  science  is  its  practical  a)>i)lication  ;  and  just  as  the 
great  advance.s  in  mathematics  have  been  nuidi'  llirough  the  desire 
of  discovering  the  solution  of  problems  which  were  of  a  highly  prac- 
tical kind  in  mathematical  science,  so  in  ])hysical  science  many  of  the 
greatest  ad\ances  that  have  been  iriade  from  the  beginning  of  the 
world  to  the  present  time  have  been  made  in  the  earnest  desire  to 
turn  the  knowledge  of  the  properties  of  matter  \o  some  piu'jiose 
useful  to  mankind.  " 

And  so  he  scorned  not  to  devise  instruments  and  appliances  for 
commercial  vise.  His  electrometers,  his  galvanometers,  liis  siphon- 
recorders,  his  coinpas.ses,  had  been  made  by  .James  White,  optician, 
of  Glasgow.     In  this  firm  he  became  a  partner,  taking  the  keenest 


commercial  interest  in  its  operations,  and  frequenting  the  factory  to 
superintend  the  construction  of  apjiaratus. 

He  ga\e  evidence  l>efore  a  Parliamentary  Committee  on  Electric 
Lighting,  and  discussed  the  theory  of  tho  electric  transrai.ssion  of 
power,  ])ointing  out  the  advantages  of  high  voltages.  The  intro- 
duction into  England  in  ISSI  of  tlie  Faure  accumulator  excited  him 
greatly.  In  his  Presidential  address  to  the  Mathematical  and  Physical 
Section  of  the  British  Association  at  'i'ork  that  year,  he  spoke  of 
this,  and  of  the  possibility  of  utilising  the  powers  of  Niagara.  He 
also  read  two  Papers,  in  one  of  which  he  showed  math<>nuitically 
that  in  a  shunt-dynamo  best  economy  of  working  wa,s  attained 
when  the  re.sistance  of  the  outer  circuit  was  a  geometric  mean  be- 
tween the  resistances  of  the  armature  and  of  the  shunt.  In  the 
other  he  laid  flown  the  famous  law  of  the  economy  of  copjier  lines 
for  the  transmission  of  jiower. 

Helmholtz  visiting  him  again  in  1884.  funud  him  absorbed  in  regu- 
lators and  measuring  apparatus  for  electric  lighting  and  electric 
railway.s.  "  On  the  whole."  Helmholtz  wrote,  "  1  have  an  im- 
]n-ession  that  Sir  William  might  do  better  than  apply  his  eminent 
sagacity  to  industrial  undertakings  ;  his  instruments  appear  to  me 
too  subtle  to  be  put  into  the  hands  of  uninstrueted  workmen  and 
officials.  .  .  .  He  is  simultaneously  revolving  deep  theoretical 
projects  in  his  mind,  but  has  no  leisure  to  work  them  out  quietly  ; 
as  far  as  that  goes  I  am  not  much  better  off  !  "  But  he  shortly 
added,  "'  I  did  Thomson  an  injustice  in  supposing  him  to  be  wholly 
immersed  in  technical  work  ;  he  was  full  of  speculations  as  to  the 
original  i)roperties  of  l)()dies.  some  of  which  were  very  difficult  to 
follow  ;  and.  as  you  know,  he  will  not  stop  for  meals,  or  any  other 
consideration."  And.  indeed,  Thomson  bad  weighty  things  on  his 
mind.  He  wa.s  revohing  o\-er  the  speculations  which  later  in  the 
same  year  be  was  to  pour  out  in  such  marvellous  abmidance  in  his 
famous  20  lectures  in  Baltimore  on  "  Molecular  Dynamics  and  the 
Wave  Theory  of  Light." 

One  characteristic  of  all  Loril  Kehin's  teaching  was  his  peculiar 
fondness  for  illustrating  recondite  notions  by  models.  Possibly  be 
deri\-efl  this  habit  from  Faraday  ;  but  he  pushed  its  use  far  beyond 
anything  |irior.  He  built  uj)  chains  of  spinning  gyrostats  to  show- 
how  the  rigidity  derived  from  the  inertia  of  rotation  might  illustrate 
the  ]iroperty  of  elasticity.  The  vortex  atom  presented  a  dynamical 
|iictiu-e  of  an  ideal  tnaterial  system.  He  strung  together  little  balls 
and  beads  with  slides  and  elastic  bands  to  demonstrate  crystalline 
dynamics.  On  the  n.se  of  the  model  to  illustrate  physical  princijiles 
he  spoke  as  follows  at  Maltimore  :  "  My  object  i.s  to  show  how  to 
make  a  mechanical  model  which  shall  fulfil  the  conditions  required 
in  tlie  physical  phenomena  that  we  are  considering,  whate\'er  they 
may  be.  .At  the  time  wh(^n  we  are  considering  the  phenomena 
of  elasticity  in  solids  I  shall  want  a  model  of  that.  At  another  time, 
when  we  have  \il)rations  of  light  to  consider  I  shall  want  to  show  a 
model  of  the  action  exhibited  in  that  phenomenon.  We  want  to 
imderstand  the  whole  about  it ;  we  only  miderstand  a  part.  It 
seems  to  me  that  the  test  of  '  Do  we  or  do  we  not  understand  a 
particular  subject  in  physics  ?  "  is  '  Can  we  make  a  mechanical  model 
of  it  ?  '  I  have  an  immense  admiration  for  Maxwell's  mechanical 
model  of  electromagnetic  induction."  And  again.  Lord  Kelvin  says, 
"  I  never  satisfy  myself  until  I  can  make  a  mechanical  model  of  a 
thing.  If  I  can  make  a  mechanical  model,  I  can  miderstand  it. 
As  long  as  I  cannot  make  a  mechanical  model  all  the  .way  through 
I  cannot  understand  it."  This  use  of  models  is,  indeed,  to  be  found 
in  the  work  of  every  follower  of  Faraday.  Maxwell  made  free  use  of 
models  as  we  have  seen.  FitzGerald  made  a  remarkable  model  of 
the  aether.  .Andrew  Gray  has  liberally  employed  them.  The  work 
of  Sir  01i\er  Lodge  teems  with  models  of  all  sorts.  It  has  become 
characteristic  of  the  tone  and  temper  of  British  physicists — of  none 
more  than  of  Lord  Kelvin. 

Once  Lord  Kelvin  astonisluHl  the  audience  at  the  Royal  Institu- 
tion by  a  discourse  on  "  Lsoperimetrical  Problems,'  endeavouring  to 
give  a  popular  account  of  the  mathematical  process  of  determining  a 
maximum  or  minimum,  wdiicli  he  illustrated  by  Dido's  task  of  cut- 
ting an  ox-hide  into  strijis  so  as  to  enclose  the  largest  piece  of  ground ; 
by  Horatius  Coccles's  jirize  of  the  largest  plot  that  a  team  of  oxen 
could  plough  in  a  day  ;  and  by  the  iiroblem  of  running  the  shorte.st 
railway  line  between  two  given  jioints  o\'er  unex'en  country.  On 
another  occasion  he  entertaineil  the  Royal  Society'  with  a  discoiu'se 
on  the  ■■  Hoiuogene  'US  Partitioning  of  Space,  "  in  which  tlie  funda- 
mental |iacking  of  atoms  was  geometrically  treated — affording  inci- 
dentally the  theory  of  the  designing  of  wall-paper  jiatterns  ! 

To  the  last  Lord  Kelvin  took  an  active  interest  in  the  most  recent 
discoveries.  Electrons,  or  "  eleetrions  "  as  he  called  them,  were 
continually'  under  discussion.  He  prided  himself  that  he  had  read 
Rutherforrl's  book  on  radio-activity  agaui  and  again.  He  objected 
in  loto  to  the  notion  that  he  atom  was  capable  of  division  or  dis- 
integration. In  1903,  in  a  Paper  called  " -Epinus  Atomised,"  ho 
reconsidered  the  views  of  -Epinus  and  of  Father  Boscovich  from  the 
newest  standpoint,  modifying  ."Epinus's  theory  to  suit  the  notion  of 
eleetrions. 

After  taking  part  in  tho  British  Association  meeting  of  1907  at 
Leicester,  where  he  entered  with  surprising  acti\ity  into  the  dis- 
I  cussions  of  radio-activity  and  kindred  questions,  he  went  to  Ai.x-les- 
Bains  for  change.  He  had  barely  reached  home  at  Largs  m  Septem- 
ber, when  Lady  Kelvin  was  struck  down  with  a  paralytic  seizure. 
Lord  Kelvin's  misery  at  her  helpless  condition  was  intense.  He  had 
himself  suffered  for  1.5  years  from  recurrent  attacliS  of  facial  neuralgia, 
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and  in  190G  luiderwent  a  severe  operation.  Under  these  afflictions 
be  had  visibly  aged,  and  the  iUness  of  Lady  Kelvin  found  him  little 
able  physically  to  sustain  the  anguisli  of  the  stroke.  He  wandered 
distractedly  about  tlie  corridors  of  his  liouse  unable  at  last  to  con- 
centrate his  mind  on  work  in  hand.  A  chill  seized  him,  and  after 
about  a  fortnight  of  ])rostration  he  sank  slowly  and  quietly  away. 

He  was  ))in'ied  in  Westminster  Abl>ey  with  national  honovu's  on 
December  23.  1907.  The  sympathies  of  all  of  us  go  out  to  Lady 
Keh'in,  who  siii'vi\'es  him.  and  who  witli  such  assiduous  devotion 
tended  him  in  his  declining  years. 

Honours  fell  thickly  on  Lord  Kelvin  in  his  later  life.  He  was 
President  of  the  Royal  Society  from  1890  to  1894.  He  was  raised 
to  the  ]ieerage  in  1892.  He  was  one  of  the  original  members  of  the 
Order  of  Merit  founded  in  1902,  was  a  Grand  Officer  of  the  Legion  of 
Honour  and  held  the  Prussian  Order  Poiu-  le  Merita. 

In  politics  he  was  up  to  1885  a  broad  Liberal,  but,  as  was  natural 
in  an  tHsterman,  became  an  ardent  Unionist  on  the  introduction  of  the 
Home  Rule  Bill.  He  once  told  me  that  he  preferred  Chamberlain's 
plan  of  Home  Rule  with  four  Irish  Parliaments,  one  in  each  pro\ince. 

In  religion  Lord  Kehin  was  an  Anglican,  at  least  from  his  Cam- 
bridge days,  but  when  at  Largs  attended  the  Presbyterian  Cliiircli. 
His  simple,  unobtrusive,  but  essential  piety  of  soul  was  unclouded. 


He  had  a  deep  detestation  of  spiritualism  a,s  a  loathsome  and  vile 
superstition,  and  he  hated  ritualism  in  all  its  forms.  His  profound 
studies  had  led  him  again  and  again  to  contemplate  a  beginning  to 
the  order  of  things,  and  he  more  than  once  professed  a  profoimd  and 
entirely  unaffected  belief  in  Creative  Design. 

Kindly  hearted.  lo\able,  modest  to  a  degree  almost  unbelievable,  ' 
lie  carried  through  life  the  most  intense  love  of  truth,  and  an  insati- 
able desire  for  the  advancement  of  natiual  knowledge.  Accurate 
and  minute  measurement  was  for  him  as  honourable  a  mode  of 
advancing  knowledge  as  the  most  brilliant  or  recondite  speculation. 
At  both  ends  of  the  scale  his  ])re-eminence  in  the  quest  for  truth  was 
imchallenged.  If  he  could  himself  at  the  end  of  his  long  career 
describe  liis  own  eflforts  as  "  failure,"  it  was  because  of  the  immensely 
high  ideal  which  he  set  before  him.  "  I  know,"  he  said  on  the  day 
of  his  jubilee,  '"  no  more  of  electric  and  magnetic  force,  or  of  the 
relation  between  ether,  electricity  and  ponderable  matter,  or  of 
chemical  affinity,  than  I  knew  and  tried  to  teach  to  my  students 
in  my  first  session."  Yet  which  of  us  has  not  learned  much  of  these 
things  because  of  his  work  ?  We  of  this  Institution  may  well  be 
proud  of  him,  proud  that  he  was  one  of  our  first  members,  that  he  was 
thrice  our  President,  and  that  as  our  President  he  died.  We  shall 
not  look  ujion  his  like  again. 


THE  ELECTRICAL  EQUIPMENT  OF  THE  PICCADILLY  HOTEL  (LONDON). 


It  is  interesting  to  consider  the  raixon  d't'trc  of  the  increas- 
ing numbers  of  splenfliJ  cararansi-mi — we  believe  this  is  the 
correct  term— which  have  recently  been  built  in  London. 
At  first  sight  it 
would  seem  that 
these  palaces  could 
never  be  commer- 
cially successful, 
and  yet  their  num- 
ber is  constantly 
receiving  addi- 
tions. It  is,  in 
fact,  an  important 
social  problem.and 
the  search  for  a 
solution  is  interest- 
ing. To  the  elec 
trical  engineer,  as 
such,  the  question 
is  not,  however, 
of  extreme  im- 
portance, and,  un- 
less he  be  inti- 
mately connected 
with  the  company 
supplying  the  ne- 
cessary electrical 
energy  to  the  hotel, 
his  conceiii  in  its 
well-being  is  not  I'w 
very  great.  On  the 
other  hand,  while 

the  work  of  erection  is  in  progress,  his  interest  is  some 
what  greater.  The  equipment  of  a  building  such  as  the 
Piccadilly  Hotel  brings  a  certain  amount  of  grist  to  tlic 
electrical  mill,  while  any  new  features  which  may  be  intro- 
duced serve  to  indicate  the  advance  the  industry  is  making. 

As  is  well  known  to  those  who  frequent  the  West  End  of 
London,  the  Piccadilly  Hotel  is  the  latest  of  these  buildings, 
having  been  opened  only  on  Wednesday  last.  As  a  conse- 
quence, it  pos.sesses  several  details  in  its  electrical  equiiMuenl 
which  have  not  appeared  elsewhere,  lioforo  specifically  des- 
cribing these  features,  some  general  remarks  on  the  building 
it.KcIf  may  be  of  interest. 

^  The  now  hotel  stands  on  the  ground  foimerly  occupied  by 
St.  .lamcs's  Hall,  and  has  cntrames  both  in  Kcgentstreet  and 
Piccadilly.  Owing  to  the  unusual  depth  to  which  the  founda- 
tions wei  e  taken,  it  h.is  been  possible  to  provide  three  basements, 
thus  a.ltling  considerably  to  the  available  space.  The  architects 
were  Messrs.  W.  Woodward  and  W.  Emdcn,  while  the  Ollice 
of  I'ublic  Works  was  represented  by  Mr.  Norman  Shaw,  K.A. 
The  ongineoring  plant,  including  the  whole  of  the  electrical 
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equipment  here  described,  was  designed  and  erected  under  the 
direction  of  Mr.  E.  Wingfield  Bowles,  while  the  principal  con- 
tractors   for   the    electrical    work   were    Messrs,    Blackburn, 

Starling  &  Co., 
(iresham  Works, 
Nottingham.  In 
designing  the  do- 
mestic portion, 
great  attention 
has  been  paid  to 
making  each  floor, 
and  even  each 
suite  of  rooms, 
complete  in  itself. 
The  latter  are  ]jro- 
vided  with  sepa- 
rate kitchens  and 
the  necessary  do- 
mestic offices,  and 
are,  therefore, 
quite  independent 
of  the  public  part 
of  the  hotel.  The 
heating  is  carried 
out  by  hot  water, 
the  supply  of  this 
commodity  being 
exceedingly  ample 
A  hydraulic  in- 
jector for  rein- 
forcing a  complete 
system  of  fire  hy- 
drants is  fitted,  and  a  pneumatic  message  system  is  also 
provided.  It  is  outside  our  proviuco  to  describe  in  more  detail 
the  arrangement  of  the  rooms  and  the  scheme  of  decoration. 
It  will  suffice  to  say  that  those  have  been  carried  out  with  the 
help  of  the  most  modern  resources,  and  are  a  credit  to  those 
responsible  for  them. 

deiieral.- — All  necessary  electrical  power  is  taken  from  out- 
side, the  mains  of  the  St.  James'  and  the  London  Electric 
companies  being  ta|i|)cd  both  in  Kegentstreet  and  in  Piccaililly, 
])roviding  four  separate  somces  of  supply.  The  Si.  .lames' and 
Pall  Mall  Electric  Light  Co.,  whoso  mains  are  on  the  con 
tinuous  current  system,  siijjplj'  energy  for  lighting,  power  and 
heating,  while  the  alternating  supply  given  by  the  Lomion 
Electric  Supply  Corpn  serves  for  ligliting  only.  In  both 
cases  the  incoming  .service  cables  are  led  to  special  fireproof 
intake  chambers.  The  alternating  supply  being  at  (>,(iOO  volt", 
is  8te|)i)cil  down  by  a  special  transformer  to  the  required  volt- 
age. This  has  been  fixe<l  at  211,  the  standard  of  the  St, 
.lames'  Company,  and  is  used  throughout  the  hotel  for  ])ower 
as  well  as  lighting  purposes.     Each  service  cable,   whether 
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alternating  current  or  direct  current,  is  led  to  a  main  intake 
hoard  situated  in  an  appropriate  chamber.  The  circuits  arc  sub- 
divided, so  that  500  ampere  supply  meters  of  the  Thomson 
type,  made  by  the  Electrical  Co.,  were  applicable.  A  view  of 
one  of  these  boards  is  given  in  Fig.  1.  From  these  connection 
is  made  to  12."i  main  distributing  boards  fixed  in  vaiious  parts 
of  the  hotel.  In  the  public  rooms,  where  the  lights  are  con- 
trolled from  one  or  more  central  positions,  these  boards  are 
contained  in  boxes  made  in  two  parts  :  the  upper,  which  con- 
tains single  pole  cartridge  fuses  on  both  positive  and  negative 
leads  of  each  sub-circuit,  is  inaccessible  except  to  the  electrical 
staff,  but  the  lower,  containing  single-pole  tumbler  switches, 
can  be  opened  by  the  service  staff,  and  the  lights  switched  on 
or  extinguished  as  required.  These  boxes,  which  are  all  of 
similar  design,  are  strongly  made  of  cast-iron  and  are  embedded 

in  the  wall.  The  lids  of 
polished  oak  are  firmly  fixed 
to  the  iron  portion,  and  are 
arranged  to  be  just  flush  with 
the  surface  of  the  plaster. 
Locks  and  keys  are  provided, 
and,  when  a  box  contains  both 
switches  and    fuses,  separate 
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doors  are  fixed  for  the  rea.^on  mentioned  above.  From  these 
boxes  the  lighting  and  power  circuits  are  fed  in  the  usual  way. 
Those  boxes  vary  in  size,  the  smallest  containing  16  and  the 
largest  50  ways.  The  internal  connections  are  so  arranged 
that  no  difficulty  is  experienced  in  determining  a  special  cir- 
cuit, and  connections  are  in  all  cases  on  the  face  of  the  board. 
Use  has  throughout  been  made  of  plug  connections,  and  the 
cross-section  of  copper  provided  is  most  ample.  In  connection 
with  these  boxes  it  ma}'  be  noted  that  a  small  ivory  plate  is 
affixed  to  each,  on  which  is  engraved  details  as  to  the  company's 
mains  supplying  it  and  to  the  particular  intake  room  from 
which  it  is  fed.  An  arrangement  such  as  this  will  doubtless 
be  appreciated  at  its  full  value  by  the  maintenance  staff,  and 
will  prevent  a  great  deal  of  unnecessary  work. 

Lhjhtiinj. — An  equivalent  of  10,854  16  c  p.  lamps  has  been  in 
stalled  for  lighting  purposes.  Metallic  filament  as  well  as 
carljon  lamps  are  being  used,  and  the  scheme  of  lighting  is  ex- 
ceedingly lavish.  A  great  point  has  been  made  of  duplication. 
Each  room  contains  lights  fed  from  both  supply  companies, 
and  this  system  is  followed  throughout,  even  down  to  the 
smallest  bedroom.  In  the  corridor,  too,  the  same  arrange- 
ment prevails,  alternate  lamps  being  connected  respectively  to 
the  St.  .James'  and  London  Companies'  netwoiks.  In  carrying 
out  the  work  screwed  steel  barrel  has  been  used  throughout. 
This  was  in  all  cases  erected  as  soon  .as  the  walls  were  in  a  fit 
condition ;  it  always  preceded  the  plastering,  and  in  one  or 
two  cases  was  almost  in  advance  of  the  brickwork.  A  total  of 
330,000  ft.  of  this  material  has  been  fixed,  which  includes  that 
necessary  for  all  electrical  purposes,  not  lighting  only.  Great 
care  has  been  taken  in  planning  the  pipe  work,  and  attention 
has  been  jiaid  to  the  probability  of  extensions.  These  could  bo 
made,  or  even  complete  re-wiring  effected,  without  disturbing 


the  decorations  or  necessitating  any  extensive  structural  work. 
The  actual  lighting  equipment,  except  for  the  duplication,  pos- 
sesses no  special  features.  A  more  than  onlinary  .amount  of 
illuminiition  is  given  in  the  bedrooms  ;  one  of  the  lights  being 
controlled  by  the  well-known  two-way  arrangement.  The 
control  of  the  majority  of  the  lights  in  the  hotel  is  effected  by 
Diamonil  "  H  "  switches  made  by  the  Hart  Mfg.  Co.,  Victoria- 
street,  S.W.  Upwards  of  4,000  of  these  switches  and  recep- 
tacles are  used  in  the  hotel.  The  switches  are  distinctive  for 
their  positive  snap  on  and  off  action  and  also  for  the  employ- 
ment of  two  push  buttons, one  for  each  of  the  two  motions.  The 
parts  of  these  switches  are  made  by  special  machinery  strictly 
to  gauge  and  interchangeable.  India  mica  insulation  is  used 
and  all  contacts  are  of  hardened  phosphor  bronze.  A  vitrified 
porcelain  box  is  employed  to  enclose  the  current-carrying 
parts,  and  the  front  of  the  box  is  closed  by  a  flush-plate,  which 
can  be  ornamental  or  plain,  as  desired.  Figs.  2  and  4  show 
an  ornamental  cover  plate  and  sectional  view  of  the  push- 
button switch.  The  same  body  and  mechanism  are  used  for 
the  key  pattern  switches  in  the  hotel,  and  one  of  these  is  illus- 
trated in  Fig.  3.  The  push  buttons  are  replaced  by  notched 
slots,  through  which  a  key  of  the  Yale  pattern  is  inserted,  and 
serves  to  press  the  plunger  movement.  The  wall  plugs  and 
sockets  used  for  radiators,  &c.,  are  also  of  the  Hart  pattern. 
These  are  interesting  in  that  they  are  self-closing  after  the 
withdrawal  of  the  plug.  The  section  in  Fig.  5  shows  the  con- 
struction of  the  receptacle.  The  plug  holes  are  tightly  closed 
by  two  brass  buttons  attached  to  an  arm  which  is  revolved  by 
a  thin  metal  striker  entering  the  receptacle  in  advance  of 
the  plugs.  When  these  are  withdrawn  the  arm  turns  back 
and  closes  the  holes.  We  may  mention  that  the  Hart  speci- 
alities are  largely  installed  in  the  big  hotels  in  this  country 
and  in  many  continental  cities  on  account  of  their  adaptability 
to  the  requirements  ruling  in  these  establishments. 

In  the  fittings,  utility  is  the  keynote,  but  nevertheless  they 
are  aesthetic.  Large  size  fitting  tubes  in  the  service  part  of  the 
building  have  been  employed,  so  that  the  ordinary  wire  can 
be  run  right  through  into  the  lampholder,  thus  avoiding  joint- 


l''iu.  i. — Section  oi'  Haut 
Switch. 


Vm.  5. — Section  or  Hakt 
Plug. 


ing.  Ill  this  portion  of  the  system  water-tight  globes  are  used 
throughout,  and  great  precautions  have  been  taken  to  prevent 
the  entrance  of  damp.  In  lighting  the  main  rooms  lamps  of 
the  candle  type  have  been  provided  in  the  chandeliers.  Use 
is  also  made  of  "  Linolite,"  and  in  many  cases  where  the  cor- 
nice projects  ordin.ary  glow  lamps  are  placed  behind  them,  and 
form  a  very  efficient  decoration.  In  the  grill  room  and  res- 
taurant table  lamps  are  fed  from  plugs  sunk  in  the  floor,  and 
every  arrangement  has  been  made  to  give  sufficient  light 
without  glare.  The  fittings,  many  of  which  are  very  beauti- 
ful artistically,  have  been  supplied  by  Messrs.  Elkington  & 
Smith.  The  various  types  of  lamps  have  been  supplied  by 
Messrs.  Siemens  for  the  "  Tantulums  "  and  Messrs.  CTOOsens 
Pope  for  the  "  carbons." 
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Power. — There  are  in  all  42  power  circuits  fed  from  boards 
similar  to  those  used  for  lighting.  The  total  number  of  motors 
is  40,  ranging  in  output  from  2  ]i.r.  to  25  if. p.,  the  terminal 
voltage  being  214.  The  most  interesting  of  these  are  in  con- 
nection with  the  water  supply  of  the  hotel.  A  pump  driven  b^ 
a  20  U.P.  motor  draws  water  from  a  private  artesian  well  sunk 
under  the  hotel,  and  deliver.?  it  into  a  reservoir  on  the  ground 
level.  From  this  position  two  10,000  gallon  turbine  pumps 
of  the  Mather  &  Piatt  type,  driven  by  !•">  ii.r.  motors  raise  the 
water  to  a  number  of  tanks  on  the  tenth  floor,  from  whence 
the  suppl)-  to  the  hotel  is  derived.  Supplies  can  also  be  ob- 
tained from  the  mains  of  the  Metropolitan  Water  Board.  Six 
passenger  lifts  account  for  the  same  number  of  1 7  h.p.  motors, 
while  2  H.P.  luggage  lifts  and  a  20  H.P.  goods  lift  are  also  pro- 
vided. There  are  13  service  lifts  driven  by  motors  ranging 
from  4  H.P.  to  8  h.p,  and  three  7  h.p.  motors  working  wine 
lifts.  Two  20  h.p.  and  one  12  h.p.,  by  Siemens  Brothers 
Dynamo  Works,  Ltd  ,  in  connection  with  the  main  ventila- 
tion are  erected,  and  other  motors  work  a  brine  pump  for 
the  refrigerator,  a  Root's  blower,  knife  cleaning  machines,  &c. 


-\ll-,U    U]'    X.Vno.N.M,   'll.l.iJI'MCINI-.   (o.  S   iSu  ITriL  IHIAI 


The  installation  of  these  raaclnnes  pos.sesses  no  special  features, 
the  work  having  been  carried  out  on  sbuidard  lines,  though 
every  precaution  against  lire  or  other  mishap  has  been  taken. 
'J'he  motors  have  been  supplied  l>y  a  number  of  well  known 
films,  among  them  being  Messrs.  Mather  .V  Piatt,  the  Lanca 
shire  Dynamo  (Jo.  and  .1.  P.  Hal!.  Vetililation  is  cllccted  on 
the  plenum  system,  the  Sirocco  fans  being  cajjable  of  sui)i)ly- 
ing  2i  million  cubic-  feet  of  air  per  hour,  and  of  completely 
changing  the  air  in  the  grill-room  and  restaurant  in  less  than 
1.0  minutes. 

7Wc/)/wne/i.— The  Piccadilly  is  the  forty  third  hotel  in  LoimIom 
to  be  supplied  with  a  private  branch  telephone  system— a  sys- 
tem that  lia.s  rapidly  berome  universal  among  largo  hotels,  so 
greatly  does  it  add  to  the  convenience  of  the  travelling  pulilic 
The  number  of  rooms  for  the  u."c  of  vinitors,  including  bed  and 
silling  rooms,  reaches  a  total  of  22.".,  and  in  each  of  those  a 
telephone  is  installed.  Over  100  inslrumeiils  have,  besides, 
boon  fitted  for  the  use  of  the  management  and  liotcl  staff. 


Chambermaids,  landing  waiters  and  porters  each  have  their 
own  instruments,  the  number  fitted  thus  reaching  a  total  of  over 
3.50.  These  are  in  communication  with  the  outer  world  by 
means  of  22  direct  lines  to  the  Gerrard  Exchange.  Operators 
are  provided  to  give  a  continuous  day  and  night  service,  a 
special  room  being  set  apart  for  the  purpose,  which,  bcs'des 
containing  the  switchboard  illustrated  in  Fig  C,  is  fitted  with 
arrangements  conducive  to  the  convenience  of  the  stall".     The 


FiQ.  7. — Cord  Circuit.    R  =  Relay  to  Cpt  Off  Local  Battery  on 
Exchange  Connections. 

wiring  of  the  dift'erent  portions  of  the  building  is  carried  out  bj' 
means  of  an  external  lead-covered,  paper-insulation  cable,  a 
500  pair  cable  being  taken  from  the  switch  room  and  run  to 
the  different  floor  levels,  where  it  is  joined  up  to  distribution 
boxes.  From  these  boxes  V.l.K.  twin  wire  is  run  in  screwed 
conduit  to  the  different  rooms,  draw  boxes  being  fitted  at  all 
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EXTENSION  INSTRUMENT 


Fig.  S. — Diagram  of  Calling  Eijuii'MEnt. 


angles 


The  switchboard  is  built  to  accommodate  two  opera- 
tors, the  different  floors  and  services  being  distributed  to 
equalise  the  trattic.  The  calling  apparatus  consists  of  indica- 
tors of  the  doll's  eye  type,  which,  normally  invisible,  come  into 
sight  when  the  extension  calls.  Each  position  is  equipped  for 
13  pairs  of  cords,  the  supervisor}'  indicators  being  fitted  im- 
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mediately  in  front  of  their  corresponding  cords.  Tho  accom- 
panying diagram  (l''ig.  7)  slmw.s  the  connections  of  the  cord 
<ircuit,  which  is  sclf-oxplanalory.  A  diagram  of  the  calling 
C'luiiniienl  is  also  given  in  Fig.  8,  including  calling  instrument 
and  line  indicator,  while  Fig.  1)  siiows  the  method  of  cable 
distribution. 
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liclk. — Probably  the  most  interesting  part  of  the  whole 
equipment  is  the  bell  system.  Although  the  iilea  of  oraploy- 
ing  a  comparatively  high  voltage  (about  15)  for  working  the  in- 
stallation is  not  ([uite  new,  having  been  useil  at  the  Ritz  Hotel 
and  in  ship  work,  it  is  certainly  at  jiresent  unusual,  ami  promotes 
the  bell  plant  to  an  electrical  engineering  job  instead  of  it  being 
considered,  as  was  formerly  often  the  case,  a  piece  of  work  to 
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Fio.  10. — General  Arrangement  of  Bell  Circuits  on  All  Floors  Above  the  Second, 


be  done  at  the  last  minute  by  any  available  bandy  man.  Two 
motor  generators  are  provided,  each  of  which  is  capable  of 
working  the  system.  A  1  II.P.  motor  is  used,  which  is  con- 
nected to  the  214  volt  supply  and  drives  a  1  n.P.  generator, 
supplying  the  necessary  current  at  15  volts.  By  means  of  a 
double-pole  change-over  switch  the  entire  system  can  be  placed 
-on  one  or  other  of  these  machines.     The  mains  are  then  led 


to  a  fuse  board,  from  which  50  bell  circuits  are  tapped  off 
through  double-pole  fuses.  The  general  arrangement  of  the 
system  on  all  floors  above  the  second  is  shown  in  Fig.  10  the 
circuits  on  the  lower  floors  which  serve  the  public  rooms  being 
naturally  somewhat  diflferent  in  detail,  though  the  prevailing 
idea  is  the  same.  On  each  Hoor  there  are  three  local  indicators, 
shown  at  the  top  of  the  diagram,  and  known  as  "Local  Indicator 
West,"  "Local  Indie.itor  hlast " 
and  "Local  Indicator  North."  Tiie 
pushes  in  the  rooms  (C)  are  in 
the  same  way  divided  into  three  sec- 
tions, any  depression  of  thi  m  indicat- 
ing the  room  on  the  appropriate  board. 
There  is,  besides,  on  each  floor,  a 
bellroom  containing  a  three-part  in- 
dicator, on  which  any  call  on  that 
floor  is  recorded,  the  number  of  the 
room  being  shown  in  the  proper 
division.  It  is  also  indicated  in 
the  service  rooms  marked  "East 
Section"  and  "West  Section"  on 
the  plan,  though  in  this  case 
the  part  of  the  floor  only  is 
shown,  and  not  the  room  number. 
The  call  is  further  recorded  by 
means  of  lamps  indicating  the  floor 
and  section  of  the  floor  in  the  bell 
jjorter's  room  on  the  ground  floor 
and  in  the  manager's  office.  A  view 
of  these  lamp  indicator  boards  is 
shown  on  the  light  of  Fig.  12.  These 
last  records  are  made  by  means  of 
appropriate  relays  shown  in  the  lower 
half  of  the  diagram,  which  close,  and 
keep  closed,  a  small  lamp  circuit 
until  the  attendant,  by  pressing  the 
restoring  button  (K)  near  one  of  the 
local  indicators,  resets  all  the  indica- 
tors, and,  closing  the  circuit  of  the 
re-setting  relays,  extinguishes  the 
lights.  In  this  way  the  manager  has 
a  valuable  check  on  the  way  in  which 
the  attendance  is  being  carried  out, 
while  the  bell  porter  during  the  night, 
when  the  bell  rooms  are  not  fully 
attended,  can  see  and  is  kept  informed 
of  any  calls  which  are  being  made. 
It  is  also  possible  from  the  bell  room 
on  each  floor,  on  reception  of  a  cer- 
tain pro  arranged  code  of  rings,  to 
call  up  a  valet's  room,  and  thus  give 
the  required  service  without  much 
delay.  Further,  the  bell  porter 
can  communicate  with  any  of  the 
floors. 

The  push  at  the  top  of  the 
diagram  marked  "local  push,"  is 
situated  in  the  corridors,  and  is 
intended  to  be  used  either  by 
visitors  or  attendants  when  the  bell 
room  is  closed.  A  very  cursory 
glance  over  the  above  system  is 
sufficient  to  show  that  great  care 
has  been  taken  to  prevent  any 
complaints  arising  from  defective 
service,  for  each  ring  is  indicated 
in  no  less  than  eight  places,  which 
to  the  ordinary  man,  unused  to 
hotel  management,  would  certainly 
seem  to  be  rather  an  rmbarnis  dt  rir/icsse. 

Hcdlimj. — It  is  now  quite  the  right  thing  to  \ise  electricity 
to  a  certain  degree  for  heating  purposes.  Though  seldom  used 
as  a  main  source,  it  is,  however,  sometimes  employed  to  the 
exclusion  of  the  more  ordinary  methods,  but  generally  finds  a 
place  for  auxiliary  work,  such  as  hot  plates,  plate  warmers  and 
other  similar  apj)aratus.     In  the  Piccadilly  Hotel  164  plugs 
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are  fitted  purely  for  heating  purposes,  their  sizes  ranging  from 
10  amperes  to  25  amjjeres.  They  are  fitted  in  the  linen  and 
valets'  rooms  for  domestic  work,  in  the  dining  rooms,  restau- 
rant and  grill  room  for  hot  plates,  in  the  "wing''  bedrooms 
for  ordinary  heating,  and  in  the  American  bar  and  barber's 
shop  for  purposes  obvious  to  all.  There  are,  besides,  no  less 
than  "21  plates  in  those  regions  known  to  house  agents  as 
domestic  oftices.  The  hot  plates  have  been  supplied  by  Isentbal 
&  Co. 

Lifts. — The  lift  installation,  which  has  been  put  in  by  the 
Otis  Elevator  Co.,  comprises  six  electric  passenger  eleva- 
tors, six  electric  luggage  or  goods  elevators,  16  electric  service 


LIFT  CAGE 


when  two  lifts  are  working  side  l)y  side  the  conditions  are 
rather  different,  for  through  misunderstanding  both  attendants 
may  reach  the  calling  floor  simultaneouslj',  or  each  may  con- 
sider attendance  on  that  particular  call  to  be  the  duty  of  the 
other,  with  much  confusion  to  all  concerned.  To  avoid  this 
playing  at  cross  purposes  the  arrangement  shown  in  Fig.  11  has 
been  designed.  P  indicates  the  calling  push, situated  on  each  floor, 
M  the  resetting  push  in  the  car  itself,  while  C  andl!  are  the  call- 
ing and  resetting  coils  in  the  indicator  showing  the  calling 
floor.  On  the  push  P  being  pressed  simultaneous  indications  are 
given  in  each  car.  The  attendant  in  the  nearest  car  will  then 
answer  the  call,  at  the  same  time  pressing  the  Morse  key  M. 
This  resets  both  indicators  and  lights  a  small 
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Fig.  11. — DiAGBAM  of  Calling  Arrangement  for  Lifts  (Shown  for  one  Floor) 
When  Two  Lifts  are  Working  in  the  Same  Shaft. 

elevators,  and  three  hydraulic  kitchen  or  goods  elevators.  The 
passenger  elevators  have  standard  Otis  drum-winding  engines 
with  the  car  ropes  separate  and  distinct  from  the  counter- 
balance weight  ropes.  Each  elevator  travels  at  a  normal 
maximum  speed  of  2.50  ft.  per  minute,  and  is  operated  from 
the  car  by  a  two-speed  self-centreing  lever  handle  switch,  which 
permits  the  car  being  run  at  fast  or  slow  speed ;  slow  speed 
being  about  150  ft.  per  minute.  The  car  can,  therefore,  be 
started  on  the  slow  siieeJ  and  be  brought  back  from  fast  to 
slow  speed  before  reaching  a  landing,  so  that  an  easy  start  and 
an  easy  and  accurate  stop  may  be  obtained.  Provision  is  also 
made  for  slowing  down  the  car  speed  as  the  car  ajiproaches 
either  extreme  of  its  travel.  In  addition  to  the  main  operating 
switch  in  the  car,  a  secondary  or  emergency  switch  is  provided, 
which  controls  the  main  supply  circuit  and  is  intended  for  use 
in  the  event  of  the  regular  controlling  switch  failing  from  any 
cause.  The  luggage  ele\ators  vary  in  speed  from  150ft.  to 
175  ft.  per  minute.  Each  is  controlled  from  the  car  by  a  lever 
handle  switch,  and  Otis  standard  drum-winding  engines  are 
employed.  The  ordinary  full  outfit  of  Otis  car  safeties,  machine 
safeties,  hatchway  limits,  &c.,  arc  employed,  and  all  the  landing 
doors  are  equipped  with  an  auto-interlocking  device.  In  connec- 
tion with  the  car  safeties  it  may  be  added  that  the  Otis  governor 
or  speed  regulator  is  employed,  which  is  designed  to  prevent 
unduly  excessive  speed  of  the  car  from  any  cause.  The  motors 
for  the  majority  of  thc.se  elevators  var}  from  10  li.r.  to  17  ii.p. 
Each  of  the  16  electric  service  elevators,  which  travel  at  the 
late  of  150  ft.  per  minute,  are  worked  by  the  (Jtis  automatic 
push-button  control  device.  For  each  lift,  at  the  main  distri- 
buting Hour,  a  full  set  of  buttons  is  provided,  one  to  correspond 
with  each  floor  served  by  the  car,  with  an  extra  button  to 
liermitof  the  lift  being  stoi)pcd,  and  its  destination  or  direc- 
tion of  travel  changed,  without  the  necessity  for  the  car  com- 
pleting the  journey  \\\nn\  whi<h  it  has  been  started.  Momen- 
tary depiession  of  a  button  causes  the  car  to  start  and  to  travel 
to  the  appropriate  floor  where  it  is  automatically  sto]>i)ed.  The 
Bhuttei'.s  or  doors  are  fitted  with  electric  conUicts  to  prevent 
any  movement  of  the  car  unless  the  doors  are  closed,  and 
alongside  each  set  of  operating  buttons  a  row  of  electric  lamps 
is  provided,  one  lamp  for  each  floor  scived  by  the  oar.  These 
lamps  arc  arranged  to  light  up  by  the  opening  of  a  shutter 
and  to  show  the  operator  at  which  floor  the  car  is  stationary. 
The  motors  for  the  service  elcvatore  are  2  H.r.  or  3  ii.P. 

A  ratlior  imjioitant  pari  of  the  lift  installation  in  this  hotel 
is  the  calling  system,  which  has  been  specially  <lesigneil  by 
Mr.  Starling.  While  in  cases  where  there  is  only  one  lift 
per   shaft   the    wiring  is  simple,   and   needs   iiu  descri|)tion, 


lamp  situated  behind  an  illuminated  dial  on 
each  floor,  which  indicates  in  both  English 
and  French  that  the  lift  is  coming.     In  this 
way  the  visitor  is  informed  that  his  call  is 
answered,  while  the  second  attendant  knows 
that  he  need  not  trouble  any  further  about 
that  particular  indication.     In  case  the  lift 
machinery   should  go  wrong,  and   the  cage 
become  fixed  between  two  floors,  the  push  P 
allows  communication  with  the  engineer  to  be 
estalilished  by  means  of  a  special  alarm  bell. 
Chicks. — The  system  of  electric  clocks  in- 
stalled in  this  hotel  is  unique  in  many  respects, 
as  it  is  not  only  one  of  the  largest  installations 
fixed  in   one  building,  but  the  many  special 
conditions   and   requirements   demanded  by 
the  large  number  of  dials  to  l>e  operated  necessarily  compelled 
the  design  of  special  apparatus.     The  installation  consists  of 
some  .300  separate  dials  of  different  sizes  in  the  various  bed- 
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rooms,  piivalo  sitting  romns,  entrances,  lounges  and  other  parts 
of  the  hotel.  The  whole  of  the  clocks  (a  view  of  one  of  these 
is  given  in  Fig.  I-!)  arc  operated  from  two  master  jiendu- 
lums,  which,  together  with  the  controlling  switchlioanl,  arc 
situated  in  the  basement  of  the  hotel. 

This  interesting  piece  of  woik  is  sliown  on  the  loft  of  Fig.  12. 
The  two  pendulums  are  eucasod  in  the  side  [lauoU,  each  pen- 
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(liilum  heing  of  second's  beat,  specially  compensated  for  tem- 
perature variation  and  carrj'ing  an  unusually  hea\y  bob.  In 
the  centre  of  the  board  are  the- controlling  switches  for  the  six 
clock  circuits  which  are  situated  in  various  parts  of  the  hotel. 
Each  circuit  is  lilted  with  a  change-over  switch,  so  that  it 
can  be  operated  from  either  master  pendulum,  ;aid  it  is 
interesting  to  note  that,  though  normally  approximately 
half  the  docks  are  operated  from  each  master,  they  can  if 
necessary  be  all  controlled  from  one  pendulum.  Further,  each 
circuit  has  a  switch,  so  that  it  can  be  connected  through  an 
ammeter  seen  in  the  middle  of  the  board.  Another  switch  will 
connect  any  circuit  to  a  leakage  detector,  enabling  the  insula- 
tion resistance  upon  any  line  to  be  observed.  A  pilot  dial  is 
also  fitted  tipon  each  circuit ;  these  are  also  shown  in  the  photo- 
graph. The  main  circuits  for  each  master  pendulum  are  closed 
through  special  solenoid  relays.  The  contacts  on  the  master 
pendulums  close  the  energising  circuits  of  these  relays,  and  a 
special  device  is  fitted  in  each  instance  to  obviate  the  sparking 
due  to  the  self-induction  of  the  coils  being  noticeable  at  the 
contacts  ;  in  fact,  when  the  whole  of  the  clocks  are  in  opera- 
tion, there  is  no  visible  sparking  whatever.  The  dials  in  the 
private  sitting  and  bedrooms  of  the  hotel,  although  only  Gin. 
in  diameter,  can  be  seen  and  read  from  any  part  of  the  room 
on  account  of  the  bold  figuring  and  hands  used.  The  backs  of 
these  clocks  are  enclosed  in  cast-iron  boxes,  which  contain  the 
movement,  and  are  let  in  flush  with  the  surface  of  the  wall, 
the  conduit  tube  carrying  the  circuit  wires  being  screwed  into 


Fig.   13. — Electkic  Dial. 

these  boxes,  thus  making  a  watertight  and  workmanlike  job. 
The  operation  of  the  dials  is  absolutely  silent,  there  being  not 
the  slightest  click  or  other  noise  noticeable  even  in  the  quietest 
rooms.  The  movement  used  in  these  dials  is  extremely  in 
teresting,  as,  in  place  of  the  usual  ratchet  wheel  and  pawls, 
there  is  a  small  iron  armature  having  a  gradually  increasing 
radius,  which,  with  the  assistance  of  a  small  weight,  causes  the 
armature  to  revolve  a  complete  turn  each  time  the  current 
passes.  There  are  no  springs  whatever  used  in  the  movement, 
which  is  so  powerful  and  certain  in  its  action  that  the  same 
size  of  fitting  is  used  to  operate  all  dials  up  to  IS  in.  in  dia- 
meter. One  of  these  dials  is  shown  in  Fig.  13.  The  clocks 
are  on  a  patented  system,  designed  by  Mr.  G.  B.  Bowell,  of 
Terminus  Chambers,  Holborn  Viaduct,  and  were  wholly  made 
at  his  works  at  Margate. 

Lightnuvj  Coiiihtrlors. — The  eflfect  of  such  a  building  as  this 
being  struck  by  lightning  would  be  a  catastrophe  both  to 
itself  and  to  its  neighbours,  and  it  is,  therefore,  essential  for 
public  safety  that  adequate  means  of  protection  should  be 
provided.  There  are  4.5  lightning  conductors,  supplied  and 
fitted  by  Messrs.  Blackburn,  Starling  &  Co.,  Ltd.  ;  they 
terminate  in  tripod  points  and  are  inter-connected  by  cop- 
per strip,  which  is  also  run  over  the  more  prominent  parts  of 
the  building.  There  are  in  all  four  earth  plates,  buried  in 
cinder  pits  of  the  well-known  pattern,  while  as  an  additional 
safeguard  the  conductors  are  also  connected  to  the  main  water 
pipe.     The  presence  of  so  much  concrete  naturally  does  not 


tend  to  increase  the  "earth,  "  and  it  is  for  this  reason  that 
such  precautions  have  been  taken. 

Wilier  Level  Inilicntorn. — Among  the  fundamental  conditions 
on  which  the  satisfactory  working  of  a  place  like  the  Picca- 
dilly Hotel  depends  the  provision  of  an  adecpiate  water  supfily 
is  one  of  the  most  essential.  The  precautions  which  have  been 
taken  to  obtain  this  have  already  been  described,  and  it 
remains  to  have  some  method  of  showing  whether  everything 
is  in  working  order.  For  this  purpose  four  water  level  indi- 
cators have  been  provided,  one  in  the  large  tank  on  the  tenth 
Hoor,  and  the  other  three  in  three  tanks  on  the  third  floor. 
They  are  on  a  special  system  due  to  Messis.  Blackburn,  Starling 
&  Co  ,  Ltd.,  and  are  worked  off  the  1.5-volt  circuit.  They  consist 
essentially  of  a  resistance  having  a  number  of  stops,  on  one  of 
which  the  moveable  arm  rests  correspontling  to  the  water  level 
in  the  tank.  By  this  means  an  indication  is  given  on  an  indi- 
cator, and  allows  the  engineers  to  know  how  matters  stand. 

Fire  Alarms.  —Another  danger  against  which  it,  is  essential 
that  special  j)recautions  should  be  taken  is  that  of  fire. 
There  are  in  all  48  fire  pushes  distributed  through  the  hotel, 
three  or  four  being  placed  on  each  floor.  If,  for  any  reason, 
one  of  these  be  pressed  an  indication  is  made  on  a  special 
board  in  the  bell  porter's  room,  while  the  alarm  is  given  by 
the  ringing  of  an  ampledsized  fire  bell.  In  order  that  neces- 
sary testing  may  be  carried  out  without  ringing  this  bell  a 
special  cut-out  arrangement  is  provided  on  each  push.  There 
are  also  two  plug  holes  on  each  push,  into  which  a  small  tele- 
phone can  be  inserted,  and  the  particular  circuit  adequately 
tested. 

Conclusion. — We  could,  were  not  the  question  of  space  ever 
present  with  us,  deal  at  great  length  with  many  features  in 
this  hotel  which,  though  not  essentially  electrical,  would  be  of 
interest  to  the  engineer.  As  it  is,  we  have  only  been  ,ible  to 
consider  rather  briefly  such  details  as  are  purely  elec- 
trical, and  to  leave  all  others  strictly  on  one  side.  We 
have  to  thank  Mr.  E.  Wingfield  Bowles,  the  consulting 
engineer,  Mr.  W.  M.  Dumaresq,  the  clerk  of  works,  and 
Messrs.  Blackburn,  Starling  &  Co.,  Ltd.,  Gresham  Works, 
Nottingham,  for  their  courtesy  in  affording  us  facilities  to 
inspect  the  installation  and  for  lending  us  the  drawings  of  the 
bell  system  reproduced  herewith.  The  paragraphs  dealing  with 
the  lifts  and  telephones  have  been  based  on  information  sup- 
plied by  the  Otis  Elevator  Co.  and  the  National  Telephone  Co., 
while  Mr.  G.  B.  Bowell,  of  Margate,  has  provided  the  details 
of  the  clock  system.  The  names  of  many  other  contractors 
who  have  had  a  hand  in  making  the  installation  a  success  are 
mentioned  in  the  course  of  the  above  description.  The  special 
bell  S3'stems  and  the  general  design  of  the  electrical  scheme 
and  ai)paratus  throughout  are  the  work  of  the  consulting 
engineer,  Mr.  E.  Wingfield  Bowles,  very  little  alteration 
having  been  made  in  any  of  the  plans  or  specifications  during 
the  progress  of  the  uistallation. 


A  NEW  METHOD  OF  OBTAINING  POLAR  CURVES 
OF  DISTRIBUTION  OF  LIGHT  OF  ARTIFICIAL 
ILLUMINANTS.* 

BY    W.    VOEGE. 

During  the  last  few  years  several  successful  efforts  have  been  made 
to  devise  apparatus  b,v  the  use  of  which  the  mean  spherical  or  mean 
hemispherical  candle-power  of  a  source  could  be  determined  by 
means  of  a  single  measurement.  The  Ulbricht  globe  and  the 
Matthews  integrating  photometer  servo  this  purpose,  but,  on  the 
other  hand,  tell  us  nothing  of  the  distribution  of  light  from  the 
sources,  the  brightness  of  which  they  are  used  to  measure.  In 
many  practical  cases,  a  knowledge  of  this  distribution  is  very  essen- 
tial— when,  for  instance,  we  are  comparing  the  merits  of  lamps 
utilising  coaxial  or  inclined  carbons,  difl'erent  varieties  of  diflusing 
glolies  and  retleotors,  &c.;  yet  the  usual  method  of  obtaining  these 
curves  by  means  of  a  series  of  measurements  at  ditferent  angles  to 
the  horizontal  constitutes  at  once  one  of  the  most  tedious  and,  in 
the  case  of  somewhat  unsteady  sources  of  light,  also  one  of  the  most 
inaccurate  processes  of  measurement  which  can  be  called  to  mind. 

The  process  would  be  considerably  simphfied  if  photometric 
measurements  could  be  replaced  by  observations  of  the  deflections  of 


*  Abstracted  from  the  EkklrotechnUcke  ZeiUchnJl, 
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a  galvanometei'.  The  use  of  selenium  in  this  connection  naturally 
occurs  to  one,  but  this  substance  cannot  at  present  be  prepared  in  a 
sufficiently  constant  condition.  The  sensitiveness  of  the  selenium 
cell  is  certainly  amply  sufficient,  but  the  inertia,  even  of  the  newest 
types  of  cell,  is  so  considerable  that  it  is  very  difficult  to  obtain  con- 
sistent readings ;  the  alteration  in  resistance  caused  by  a  given  in- 
tensity of  illumination  also  depends  on  the  period  during  which  the 
cell  is  illuminated,  and  the  time  required  for  the  resistance  to  settle 
down  to  a  constant  value  is  very  uncertain.  An  additional  objec- 
tion to  the  use  of  selenium  is  that  the  alteration  in  resistance  is  not 
directly  proportional  to  the  intensity  of  illumination  causing  this 
change. 

On  all  these  grounds  the  author  considers  it  fcopeless  to  attempt 
the  use  of  selenium  for  the  determination  of  polar  curves  of  distri- 
bution of  hght.  He  has,  however,  succeeded  in  this  aim  by  another 
method — namely,  by  the  use  of  a  thermopile.  A  thermopile,  of 
course,  does  not  react  to  the  luminous  rays  only,  but  is  acted  upon 
by  energy  from  the  entire  spectrum,  especially  the  invisible  heat 
rays.  In  the  author's  investigations,  however,  these  heat  rays  were 
absorbed  by  means  of  plates  of  clear,  thick  glass  placed  in  front  of 
tlie  face  of  the  thermopile.  Even  so  the  greatest  effect  is  produced 
by  the  red  rays  of  great  wave  length,  which  are,  of  course,  not 
those  which  produce  the  greatest  luminous  sensation. 


we  obtain  a  curve  by  tracing  out  the  deflections  of  the  galvanometer 
in  the  usual  way,  which  resembles  the  normal  curve  of  distribution 
of  light.  It  is,  therefore,  only  necessary  to  ascertain  the  intensity 
of  the  light  in  any  direction  by  a  photoiuetrical  method,  in  order  to 
be  able  to  plot  the  curve  in  terms  of  candle-power. 

Whether  the  method  is  also  applicable  to  such  sources  as  arc 
lamps  and,  in  particular,  flame  arc  lamps,  is  not  so  evident.  For 
in  the  latter  case  the  heat  rays  are  obtained  mainly  from  the  glow- 
ing tips  of  the  carbons  while  the  light  is  derived  principally  from  the 
vapour  of  the  arc  Hence  it  is  not  certain  that  we  should  obtain 
the  same  curve  with  the  thermopile  as  by  the  ordinary  photo- 
metrical  method.  By  means  of  the  following  precautions,  however, 
the  author  claims  to  have  rendered  the  method  at  least  sufficiently 
accurate  to  be  of  practical  use. 

1.  In  addition  to  the  clear  glass  a  sheet  of  green  glass  was  placed 
m  front  of  the  face  of  the  thermopile,  which  absorbs  the  greater 
portion  of  the  red  rays.  In  these  experiments  a  thickness  of  3  mm. 
of  clear  glass  and  about  1'5  mm.  of  green  glass  was  utilised.  The 
sensitiveness  of  the  thermopile  still  remains  sufficiently  high  for  the 
purpose. 

2.  The  thermopile  was  provided  with  a  suitable  focussing  appa- 
ratus, whic'i  concentrated  all  the  rays  corresponding  to  a  certain 
solid  angle  upon  the  blackened  face  presented  to  the  light.  The 
thermopile  then  registers  the  mean  value  of  the  rays  thus  concen- 
trated upon  the  face  of  it,  and  these  rays  come  from  various  points 
in  the  light-giving  surface  of  the  source  or  surrounding  globe.  This 
corresponds  to  practical  conditions,  for  in  practice  an  illuminated 
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Therefore  we  naturally  cannot  use  the  thermopile  for  absolute 
light  measurements.  The  method,  however,  is  well  adapted  to  the 
comparison  of  the  intensity  in  different  directions  of  the  same 
source,  especially  if  the  ratio  "  luminous  energy  to  total  energy 
radiated"  is  the  same  for  every  portion  of  the  radiating  surface. 


surface  of  any  extent  receives  light  from  different  portions  of  the 
source  of  light  in  just  this  way. 

Xumberless  experiments  have  led  the  author  to  the  conclusion 
that  an  adequate  representation  of  the  distribution  of  light  from  an 
arc  lamp  can  be  obtained  in  this  way,  especially  if  the  arc  is  sur- 
rounded by  a  globe.  In  doubtful  cases  a  check  on  the  accuracy 
of  the  method  can  be  applied  by  merely  repeating  the  readings, 
first  using  a  piece  of  green  glass  in  front  of  the  thermopile,  and  sub- 
secjuently  a  piece  of  red  glass.  The  curves  s  >  obtained  should  then 
be  very  similar,  and  in  the  author's  experiments  this  was  found  to 
be  the  case.  The  author  then  gives  a  series  of  figures  to  illustrate 
this  point,  which,  he  considers,  show  very  satisfactory  agreement. 

These  results  are  shown  in  the  table :  — 

Table. 


Fl.!. 

This  is  true  in  the  cnso  of  an  incandescent  glow  lamp,  for  every 
portion  of  the  (i)nment  is  in  the  same  rndialing  condition.  It 
is,  however,  cBHcntial  lo  ensure  that  the  dimensions  of  the  filn 
inent  itself  should  be  email  compared  witli  the  distance  away 
of  the  thonnopile  Ah  the  thornin-electric  I'',.M.l'".  is  proportional 
to  the  intensity  of  the  illumination  with  which  it  is  illuminated. 


Angle  of  inclination 
to  vertical  degrees. 

Green  glass. 

A,,,-. 

Red  glass. 

Ratio=Ar/A;,r. 

0 

560 

660 

118 

10 

74-0 

830 

112 

20 

74-5 

86-5 

lis 

30 

710 

87  0 

1-22 

40 

71-5 

860 

1-20 

60 

69-5 

850 

122 

60 

66-5 

780 

117 

70 

64-5 

71-5 

112 

80 

49  0 

62-5 

1-26 

90 

160 

460 

2-88  (?) 

In  order  to  apply  this  method  all  that  is  needed  is  to  fix  the 
thermopile  at  the  end  of  an  arm  revolving  about  the  Bourco  as 
centre,  and  note  the  d'cMocfions  of  the  galvanoincter  corresponding 
to  its  successive  positions  ;  the  process  may  only  take  a  few  minutes. 
The  distance  away  of  the  thermopile  from  the  source  must  be 
sufficient ;  in  the  case  of  glow  lamps,  a  distance  of  about  10  cms.  to 
00  cms.,  and  in  the  case  of  arc  bimps  about  SO  cms.  to  100  cms,,  was 
utiliKcd.  A  Hubens  tlu'rmopile  and  a  Siemens  ,<;  lIiilsKe  rofiecting 
galvanometer  liaving  a  resistance  of  .'10  ohms  wore  employed.  Then, 
witli  a  distance  of  A  inctros  between  the  galvanometer  and  the  scale, 
a  deflection  of  as  much  as  1-5  metres  was  ol'ta'nable.  The  method 
was.  tlierefore,  suflicienllv  Hcnsitivo,  and  it  was  found  that  tlio  do- 
(lections  duo  to  the  thermopile  wore  not  erratic,  but,  on  tho  con- 
trary, very  steady  and  reliable.  Tho  zero  alteration  in  the  course  ol 
an  operiinent  rarely  exceeded  Sinin-  or  3unu.,  and  was,  therefore, 
practically  negligible. 


THE  ELECTRICIAN,  MAY  8,  1908. 


133 


In  order  to  illustrate  the  reliability  o(  tho  method  the  author 
then  gives  a  series  of  curves  so  obtained,  showing  the  distribution 
of  light  from  glow  lamps,  incandescent  mantles  nnd  arc  lamps. 

Fig.  1,  for  example,  shows  the  curve  of  distribution  of  light  from 
a  carbon  tilament  glow  lamp,  the  curve  shown  fully  indicating  the 
natural  distribution  from  the  lamp,  and  the  dotted  curve  tho  distri- 
bution from  the  lamp  when  tlie  upper  portion  of  the  bulb  was 
silvered  over.  In  the  same  way  Fig.  2  shows  I  he  results  of  apply- 
ing the  method  to  an  inverted  gas  light  with  and  without  adifl'usiug 
globe.  Fig.  3  represents  the  distribution  curve  ot  a  flame  arc  lamp 
with  inclined  carbons. 
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The  arrangement  can  be  simplified  by  causing  the  spot  of  light 
from  the  galvanometer  to  trace  out  the  curve  of  distribution  of  light 
automatically,  as  the  arm  carrying  the  thermopile  is  rotated  into 
Its  successive  positions.  In  order  to  achieve  this  object  a  screen 
composed  of  sensitive  paper  is  enclosed  in  a  light-tight  box  and 
attached  to  this  arm  concentrically  with  the  axis  of  rotation  The 
beam  of  light  from  the  galvanometer  mirror,  when  at  rest,  falls  on 
the  centre  of  this  screen.  When  the  thermopile  is  acted  upon  by 
the  hght  tested,  the  spot  of  light  travels  across  the  circular  screen 
diagonally,  and  at  the  same  time  the  screen  is  rotated  about  its  axis 
through  the  same  angle  as  the  arm  carrying  the  thermopile  is 
moved  through.     The  polar  curve  is  thus  traced  out  to  scale. 


The  apparatus  is  shown  in  Fig.  -1,  where  k  is  the  light-tight  box, 
s  tho  screen,  and  a  the  arm  to  which  the  thermometer  is  attached  ; 
r  is  a  tuba  designed  to  allow  a  beam  from  the  source  of  light  under 
test  to  pass  through  to  the  galvanometer  mirror,  and  thus  provide  the 
necessary  illumination  for  the  production  of  a  spot  of  light  should 
this  bo  desired. 

The  optical  arrangement  described  above  is  also  of  great  service 
fir  the  purpose  of  tracing  out  tho  fluctuations  in  candle-power  of  a 
source  of  light.  For  this  purpose  it  is  only  necessary  to  cause 
the  spot  of  light  to  fall  on  a  sheet  of  sensitive  paper  wound  upon  a 
suitable  drum,  the  latter  being  slowly  rotated  at  a  known  and  fixed 

rate  by  means  of  clock- 
work. The  variations  of 
candle-power  on  the  part 
of  the  source  under  exami- 
nation are  thus  automati- 
cally recorded.  One  feature 
of  sources  of  light  which 
should  receive  due  study 
is  their  steadiness,  and 
the  author  thinks  that 
his  apparatus  will  be 
speciaUy  serviceable  for 
this  purpose.  For  in- 
stance, it  can  be  used  for 
studying  the  fluctuations 
in  candle-power  of  an  arc 
lamp,  the  results  of  the 
wandering  of  the  arc 
round  the  crater,  and  the 
effects  of  using  various 
types  of  carbons. 

The  author  concludes 
by  commenting  on  some 
records  of  such  variations. 
He  shows  the  fluctuations 
in  candle-power  of  several 
arc  lamps  of  dilferent 
types,  and  even  the  varia- 
tion in  the  light  given 
out  by  a  glow  lamp  run- 
ning on  the  Hamburg 
Electricity  Supply  Co.'s 
leads.  In  the  case  of  the 
latter,  it  is  interesting  to 
observe  the  drop  of  P.D. 
caused  by  switching  on  a 
large  induction  coil  on  to 
the  lighting  leads  shown 
in  Fig.  5. 

Figs.  6,  7,  8,  9  repre- 
sent the  performances  of 
arc  lamps  of  different 
types.  In  each  case  the 
P.D.  taken  by  the  lamp 
was  supplied  by  a  battery 
of  accumulators,  and  the 
lamp  was  provided  with 
an  opalescent  globe.  The 
measiuements  refer  to  the 
ray  at  45  deg.  to  the 
vertical. 

The  periodical  fluctua- 
tions slio'wn  in  Fig.  6 
result  from  the  travel  of 
the  arc  round  the  carbons ; 
the  figure  refers  to  an 
ordinary  open  type  ot 
lamp.  Figs.  7,  8,  and  9 
refer  to  enclosed  arcs. 
Fig.  7  refers  to  an  old- 
fashioned  type  of  "  Lilli- 
put "  lamp.  Fig.  8,  which 
shows  the  performance  of 
'  a  newer  form  of  the  same 

make,  illustrates  the  im- 
provement which  has  recently  been  made  in  regulation.  Finally, 
Fig.  9  refers  to  a  Carbone  5  ampere  arc,  with  vertical  carbons.  The 
performance  of  the  lamp  is  very  similar  to  that  shown  in  Fig.  8 ;  it 
has,  however,  regulated  twice  at  the  beginning  of  the  hue. 

Boyal  Society. — At  a  meeting  held  yesterday  aftercoon  the 
following  Papers  were  read :  "  Helium  and  Radio-activity  in 
Rare  and  Common  Minerals,"  hy  the  Hon.  R.  J.  Striitt,  F.R.S.; 
"  Seleno-Aluminium  Bridges,"  by  Prof.  G.  M.  Minchin, 
F.R.S.;  and  "A  Tantalum  Wave-Detector  and  its  Application 
in  AVireless  Telegraphy  and  Telephony,"  hy  Mr.  L.  H.  Walter. 
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At  the  meeting  held  at  the  Royal  College  of  Science  on  April  10th, 
Dr.  C.  Chkee,  F.R.S.,  president,  in  the  chair,  a  Paper  by  I'rof. 
W.  H.  BitAGG  and  Mr.  Mad.sen,  entitled 

"  An  Experimental  Investigation  of  the  Nature  of  7  Rays," 
was  read  by  the  Secketahy.  The  view  that  the  7  rays  are  not 
ether  pulses,  but  are  material  and  consist  of  neutral  pairs  of  one 
negative  with  one  positive  electron  developed  in  previous  Papers 
(Fhil.  Mng.,  October,  1907),  appears  to  be  established  by  tli^  experi- 
ments described  in  this  Paper  with  the  secondary  radiation  pro- 
duced by  the  7  rays  of  radium.  On  the  ether  pulse  theory,  tlie 
secondary  radiation  should  be  symmetrically  distributed,  and,  from 
a  plate  traversed  normally  by  a  pencil  of  7  rays  and  so  thin  that  its 
absorption  is  negligible,  should  be  exactly  the  same  on  both  sides  of 
the  plate  in  amount,  quality  and  distribution;  so  that,  so  far  as  the 
secondary  radiation  is  concerned,  it  ought  not  to  be  possible  to  de- 
termine which  is  the  face  of  entry  and  which  of  emergence.  As  a 
matter  of  fact,  there  is  a  very  great  want  of  symmetry.  If  an  ionisa- 
tion  chamber  has  its  upper  and  lower  ends  formed  each  of  plates  of 
two  different  materials,  A  and  B.  and  is  traversed  from  end  to  end 
by  a  pencil  of  7  rays,  the  current  is  affected  differently  when  the 
pairs  of  plates  constituting  the  upper  end  are  transposed  to  what  it  is 
when  thepairsof  plates  constituting  the  lower  end  are  transposed,  and 
the  dilferenceis  the  greater  the  greater  the  difference  in  the  atomic 
weights  of  A  and  B.  On  the  ether  pulse  theory  there  should  be  no 
difference.  On  the  neutral  pair  theory,  assuming  that  tlie  absorp- 
tion of  both  /3  and  7  rays  obeys  the  density  law  strictly,  absorption 
of  the  y  rays  means  that  a  certain  proportion  of  7  particles  are 
stripped  of  their  positives  and  the  negative  remainders  go  on.  The 
emergent  secondary  cathode  radiation  from  plates  of  thickness  in- 
versely proportional  to  their  density  should  be  the  same  for  all 
materials.  Experiment  is  in  general  agreement  with  this,  and  the 
differences  promise  to  be  reducible  as  soon  as  the  diilicultics  of  in- 
terpretation have  been  surmounted.  With  regard  to  the  incident 
cathode  radiation,  if  7;  is  the  proportion  of  cathode  particles  returned 
to  the  front  face  in  one  plate,  and  7/  the  proportion  in  another  plate 
of  different  material  but  similar  weight,  the  incident  radiation  of 
the  first  plate  to  that  of  the  second  is  as  /)  to  ;■'.  The  incident  ra- 
diation is  divisible  into  two  parts,  one  due  to  the  /3  particles  travel- 
ling in  the  y  stream  before  incidence,  which  is  scattered,  according 
to  McCleUand's  law,  connecting  the  scattering  with  the  atomic 
weight,  and  the  other  part  originating  in  the  plate  itself,  and  tlie 
amount  of  which  is  regulated  by  the  same  law.  Hence,  as  observers 
have  found,  the  secondary  radiation  due  to  7  rays  follow  a  law  cor- 
responding to  that  for  /3  rays,  because  the  secondary  radiation  is 
reall\  due  to  ,3  rays. 

The  cathode  particle  due  to  the  y  rays  has  the  same  speed,  \exy 
nearly,  as  the  /3  particles  from  the  radioactive  material  producing 
the  7  rays  ;  while,  in  the  case  of  secondary  cathode  particles  gene- 
rated by  X  rays,  the  velocities  are  of  the  same  order  as  the  cathode 
particles  inside  the  ."v  ray  bulb.  Is  it  then  possible  that  the 
cathode  part'cle  is  lirst  set  in  motion  by  the  E.M.F.in  the  bulb, 
strikes  the  anti  cathode  and  picks  up  a  positive  there,  becomes 
neutral  and  is  now  called  an  X  ray,  is  subsequently  stripped  of  the 
positive  and  becomes  a  secondary  cathode  particle,  the  identity  of 
the  negative  remaining  the  same  throughout  and  its  speed  invariable 
or  nearly  so'.'  Tlio  difficulty  comes  in  when  wc  try  to  consider  the 
part  played  by  the  mass  of  the  positive.  Similarly,  a  7  particle 
stripped  of  its  positive  would  be  lost  to  measurement  as  a  )  ray  or 
"  absorbed,''  and  become  a  secondary  cathode  or  /3  ray,  and  if  a 
/3  particle  picked  up  a  positive  it  would  disappear  as  a  /3  particle  and 
be  "  absorbed." 

Dr.  K.  8.  Willows  nriticised  the  Paper,  and  expre-ssed  the  opinion 
that  the  experimenls  decribed  cmild  idl  lie  accountod  for  by  an  cxlcii- 
BJonof  tlie  ctbc-r  pulse  theory.  On  the  other  hand,  ho  instaufocl  |ibc- 
nomunii  which  wonld  bi' dillicnll  to  (•xplnin  on  thcncntnil  pair  tbcoiy. 

A  Paper  by  Miss  ll.  1>.  Putcher  entitled 

"Experiments  on  Artificial  Fulgurites," 
was  road  by  Mr.  S.  Skinnki:.  Knlgurites  are  tubes  form-d  liy  light- 
ning striking  sand  or  rock  and  fusing  it.  The  fact  (hat  tlio  tubes 
formed  arc  of  two  sorts -strong,  rocky,  thick- walled  tubes,  and 
Biiiooth  cylindrical  tubes  witli  glassy  walls  -was  pointed  out  by  I'r. 
Fiedler  in  IH17,  and  lie  siiggcHtcd  the  possibility  that  ono  sort  was 
(ormod  by  positive  and  the  other  by  negative  olootricity.  This  idea 
seemed  to  bo  uuppnrlcd  by  the  fact  that  tlio  cross  Hcction  of  a  tliick 
tube  shdWH  a  radial  Htrncture  bearing  a  marked  resemblance  to  the 
Lichteiiberg  (Ignrei,  iiiadi'  by  a  spark  from  a  positively  ehargid 
condticlor.  It  was  with  the  view  of  testing  this  hypotliuBih  that 
ttttempts  were  nindi'  to  form  fulgurites  arlllicially.  "  The  first  part 
of  the  Taper  deaU  with  natural  fulgnrites,  and  the  second  with  the 
production  of  arlihrial  fulgurites.  The  rcHults  of  tho  oxperiiiientH 
may  be  Bumnniriacd  as  follows:  — 

].  The  tubes  are  foriiiiil  by  fusion  of  tho  powder  which  surrounds 
the  column  of  air  in  which  the  spark  passes.  Tho  length  and 
thickness  of  the  tube  depend  on  the  energy  of  the  spark,  and  also 


on  the  character  of  the  spark — i.t-.,  whether  it  is  unidirectional  or 
oscillatory.  This  latter  is  shown  by  the  fact  that  the  same  quan- 
tity of  energy  stored  in  the  Ley  den  jars  does  not  form  a  tube  when 
the  discharge  is  abrupt  and  oscillatory,  but  forms  one  if  the  discharge 
is  rendered  less  oscillatory  by  the  intervention  of  a  wet  string  resis- 
tance, although  a  large  portion  of  the  energy  in  the  latter  arrange- 
ment is  absorbed  in  overcoming  the  resistance  of  the  string. 

'2.  There  is  no  appreciable  difference  in  the  two  ends  of  a  tube 
provided  that  the  two  electrodes  are  alike.  When  one  electrode  is 
a  point  and  the  other  a  flat  plate,  any  branching  that  may  occur 
will  be  towards  the  plate  whichever  electrode  is  made  positive.  In 
nature,  the  flat  plate  would  be  represented  by  the  moist  lower  strata 
of  the  soil.  Therefore,  we  cannot  saj'  from  the  character  of  the  tube 
whether  the  lightning  discharge  was  from  a  positive  or  negative  cloud. 

3.  The  difference  between  thick  and  thin  tubes  is  due  probably  to 
a  difference  in  the  sharpness  of  the  flash  and  the  resulting  explosive 
effect.  When  the  explosive  effect  is  great  and  the  quantity  of 
material  melted  is  small,  the  result  will  be  a  large-bored  thin-walled 
tube  Whether  this  remains  circular  or  becomes  pressed  together 
and  distorted,  depends  merely  on  whether  the  fused  matter  has  time 
to  cool  before  the  outward  pressure  of  the  blowing  has  been  over- 
come by  the  inward  pressure  on  the  surrounding  sand  or  not-  In 
nature,  the  damp  sand  or  soil  probably  acts  as  the  damp  string  in 
these  experiments,  and  consequently  causes  many  lightning  dis- 
charges to  be  unidirectional.  In  the  experimental  tubes  the  outward 
pressure  was  so  great  and  the  quantity  of  fused  material  so  small, 
that  the  walls  were  broken  through  and  left  as  a  mere  network. 

JIp.  Al.EXANiiHIi  RrssKi.i,  can;_(ratnlateil  the  autliures-*  on  her  inter- 
esting l'.i|ier.  AUhou'^'li  lie  bad  never  fonnd  a  fulgurite  ho  bad  noticed 
several  pliononicna  which  seemed  connected  with  their  formation. 
Several  years  ago  during  a  thunder-,shower  on  the  sea,  he  noticed 
several  llasbes  striking  its  surface.  Where  they  struck  putts  of  .-team 
appaientlv  shot  upwards.  Tlie  ap|)oarance  was  not  unlike  the  splash 
made  Ity  a  gannct  when  diving.  It  was  jirobably  causcfl  by  the  evapo- 
ration of  the  water  in  tbe  path  of  the  discharge.  Now,  n  striking 
peculiarity  al"iont  fulgni-itcs  was  that  they  bad  a  ballo\\'  oore.  Tbe 
material  originally  tilling  it  had  proliably  been  vaporised.  It  wa,s,  there- 
fore, highly  probable  that  when  a  lightning  Hash  strikes  sand,  a  ])nff 
of  .smoke  would  lie  .shot  out  from  the  entl  of  tbe  fulgurite.  When  testing 
insulating  materials  with  high  voltages,  a  pnlf  of  smoke  from  the  Jper- 
foration  was  often  the  first  indication  of  tbe  breakdown.  Klcctricians 
fretjuently  noticed  that  when  ,a|fnse  consisting  of  a  thin  wire  euib.^dded 
in  sand  "  blows."  a  tube  of  siliceous  material  is  formed.  When  there 
was  considerable  power  involved,  tbe  tube  was  raised  to  a  very  bigii  tem- 
perature and,  like  the  glower  of  a  Nernstlamp,  it  allowed  quite  a  con- 
siderable current  to  pass  through  it.  It  would  be  of  interest  if  the 
authoress  would  investigate  the  conducting  power  of  fub_nnitos  when 
heated.  Tbe  ilillerence  between  thick- walled  and  thin-walled  fulgurites 
aiipcared  to  be  only  one  of  degree.  If  they  a.ssumc<l  that  tbe  energy  to  be 
got  I'id  of  was  tbe  same  in  the  two  cases,  then,  \vhcn  a  liglitning  dis- 
cbarge had  a  long  path  to  traverse  before  reaching  n  good  conducting 
stratmn,  the  fulgurile  wouki  in  general  be  thin-walled,  but  when  the 
path  was  short  it  would  be  tliiek  walled.  It  was  obvious  that  a  very 
apprecialilo  amount  of  energy  must  have  been  expended  in  making 
some  of  tbe  fulgurites,  parts  of  which  were  exhibited. 

Dr.  C.  II.  Leks  asked  if  fulgurites,  when  found,  were  hollow  or  lillud 
with  s.and,  &e. 

The  CuAiR.MAN  asked  if  there  were  any  changes  in  tl  e  magnetic  pro- 
jierties  of  a  material  when  it  was  formed  into  a  fidgurite. 

Mr.  Skinner  expre.stscd  his  interest  in  tbe  remarks  of  Mr.  Russell  on 
the  electrical  conductivity  of  fulgurites,  and  pointe<l  out  th;it  if  tho 
sand  contained  salt  the  fulgurites  would  proliably  be  conducting.  The 
suggestion  that  there  might  be  changes  in  the  magnetic  properties 
was  interesting  and  might  be  tested  by  experiment. 

A  Paper  entitled 

"Short  spark  Phenomena" 
was  read  by  l^Ir.  DrnPET.L.  The  Paper  deals  with  two  etTeots  which 
the  author  has  observed  in  connection  willi  some  measurements  of 
the  current  in  the  secondary  circuit  of  an  induction  coil.  The  appa- 
ratus ill  use  consisted  of  a  I'iin.  Newton  induction  coil,  which  was 
supplicil  from  the  200  volt  direct-current  mains.  A  largo  resistance 
was  placed  in  scries  witli  the  primary  of  tho  coil  to  limit  the  cur- 
rent, and  tho  current  was  interrupted  by  means  of  a  mercu'v-jot 
iiilcrrnptcr.  The  secondary  circuit  contained  a  galvanoiiuti  r  to 
measure  the  mean  current,  and  a  thcrmo  aminoter  to  measure  the 
rootinoan-8(piared  current.  When  there  was  no  spark-gap  in  tho 
secondary  circuit  and  the  coil  was  in  action,  tho  mean  current,  as 
read  by  tho  galvanometer,  was  zero,  and  the  root-mean  scpiarcd 
current  about  ;!S  millianipcrea.  If,  now,  a  microscopic  spark  gap, 
say  betwcon  two  aluininiuin  points,  was  introduced  into  the  second- 
ary circuit,  two  curious  effects  took  place,  b'irstly,  the  IJ.M.S. 
ciirrciil  enormously  increased  in  value,  and,  secondly,  a  very  largo 
dcllectioii  was  f  rodiiccd  on  the  galvanometer  in  tho  direction  corro- 
sponiling  to  that  due  to  making  the  primary  circuit.  Tho  introduc- 
tlnii  of  a  spark  gap  ,'„  mm.  long  caused  the  liM.S.  current  lo  rise 
to  IIH  .'i  milliainpcres,  and  this  einitinned  toinciease  with  increasing 
lenglh  of  spark  gap  until  it  ri'ached  a  maxiiiinni  with  a  gap  about 
1  4  mm.  The  author  thinks  that  thisolfocl  is  duo  to  very  high  fre- 
quency oscillations  set  up  in  tlie  wires  connected  (0  tho  socondarv 
circuit  of  the  coil  when  a  spark  gap  is  introduced.    He  has  observed 
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the  ell'ect  with  brass,  iron,  zinc,  and  ahiminiiiin  electrodes,  but  the 
hitter  luetal  is  the  best  to  use.  Tlie  large  dellection  in  the  negative 
direction  observed  on  the  galvanometer  was  iiivcstigatod  by  record- 
ing the  wave  forms  of  the  potential  difference  and  the  current  by 
means  of  an  oscillograph.  The  author  showed  a  series  of  curves 
which  he  liad  obtained  and  gave  an  explanation  of  the  phenomenon. 
The  effects  were  shown  experimentally  at  the  meeting. 

Mr.  Ai.KXASiiKR  RrssKi.i.  thanked  Mr.  Diuldell  for  his  valuable 
I'apcr  ami  for  the  CNceedini;ly  interesting  and  very  .sucocs.sful  deinou- 
.stratioM  of  shortK|Hirk  iilicriomena.  The  author'.*  complete  aualysis  of 
the  phenomena  he  had  discovered  would  be  a  great  help  in  elucidating 
the  ditlicidt  theory  of  the  action  of  the  induction-coil  and  woulil  throw 
light  on  many  :<till  uueNplained  effect.*.  He  believed  that  tlio  change 
of  sign  of  tlie'dircci  current  component  in  the  secondary  circuit  of  an 
induction  coil  wjvs  lirst  discovered  by  Mr.  DuddcU,  anil  the  Physical 
Society  was  to  be  congratulated  on  having  been  tlie  llr.st  Society  to 
which  lhi<  phenomenon  was  clearly  <lcscribed  and  demonstrated.  He 
C0M.-idered  tliat  the  rise  in  the  value  of  the  ellective  current  when  the 
air-gap  wa.s  widened  was  a  resonance  phenomenon.  Tlie  capacity 
between  the  electrodes  w,-us  in  series  with  the  inductance  of  the  secon- 
dary, and  hence,  as  the  author  pointed  out,  Kelvin  oscillatory  dis- 
charges were  continually  taking  place.  The  shape  of  the  curve 
showing  the  connection  between  the  effective  current  and  the  distance 
between  the  electrodes  was  strong  evidence  in  supjiort  of  this  view. 
The  explanation  of  the  direct  current  component  when  the  electrodes 
were  at  considerable  ili.stanccsapart,  might  be  made  by  remonibering 
that  the  wave  (mlscs  of  K.M.F.  round  the  secondary  at  "  make  "  an  I 
"  break  "  were  of  different  sh.-ipes  although  their  integral  valucswcre  the 
same.  The  maximum  v:duo  of  tlie  induced  E.M.F.  at  break  w.as  much 
greater  and  the  conse([uentrusliof  electricity  was  more  •'impulsive"  than 
at  make.  Hence,  when  the  electrodes  were  sulliciently  far  apart  the 
air-gap  was  only  broken  down  by  the  break  E.M.F.,  and  so  (hey  got  a 
unidirectional  pulsating  current  of  triangular  .shajie.  When  the  elec- 
trodes were  closer  together  they  got  an  alternatinu-  currciir,  the  shape 
of  the  positive  and  negative  waves  being  quite  different  owing  to  the 
differently  sha|ied  waves  of  E.M.F  at  make  and  break.  When  they  were 
very  close  together,  the  author's  oscillograms  showeil  that  they  gut  a 
|)iil,sating  unidirectional  current  in  the  direction  due  to  the  "  make  " 
E.M.F.  Therea.sou  for  this  strange  phenomenon  was  by  no  means  obviou.s. 

Mr.  .S.  SivixsEr.  expressed  bis  interest  in  the  Paper,  and  referred  to 
the  e.xperiments  on  the  electrolysis  of  steam  carried  out  Ijy  .J.  J.  Thom- 
son b}-  a  moditicatiou  of  Perrot's  method.  He  found  that  with  short 
sparks  the  hydrogen  appeared  at  the  positive  electroile  instead  of  at 
the  negative  as  inordinary  electrolysis.  Perhaps  this  phenomenon  was 
due  to  the  same  causes  as  the  effects  shown  by  the  author. 

Dr.  R.  S.  Willows  asked  if  the  maximum  current  obtained  was 
connected  in  any  way  Mitb  the  minimum  sparking  voltage. 

Prof.  C.vssiE  pointed  out  that  the  minimum  sparking  voltage  occurred 
at  distances  very  much  less  than  those  used  in  Mr.  Duddell's  experi- 
ments. 

Mr.  C.  C.  P.vTTERsox  a.sked  if  the  author  had  tried  experiments  with 
spill k-gaps  of  different  capacities. 

Mr.  A.  C.VMPBELL  asked  if  it  was  possible  that  the  rectifying  action 
of  the  spark-gap  might  be  similiar  to  that  of  an  ordinary  aluminium 
electrolytic  rectifier. 

Mr.  Dri>iir.i,L  said  he  did  not  think  the  etlect  was  in  any  way  con- 
nected with  the  minimum  sparking  voltage.  He  had  tried  varying 
the  materials  of  the  electrodes  and  using  electrodes  of  various  capa- 
cities and  the  effect  was  the  same. 


bination  with  choke  coils  and  resistances  have  sometimes  been  used, 
but  Messrs.  Ferranti  state  that  the  suecoss  of  this  arrangement  il 
very  questionable,  and  it  is  also  expensive  and  cuinbersomo.  If  the 
choke-coil  bo  allowed  to  get  dirty  or  wet  it  will  break  down,  and  is 
itself  then  the  cause  of  trouble.  The  resistance  cut-out  (Garrard's 
patent),  manufactured  by  Messrs.  Ferranti  Limited,  lias  been  put 
on  the  market  as  a  solution  of  the  problem.  The  apparatus  con- 
sists of  a  small  glass  tube  (Fi '.  1)  filled  with  water  of  a  certain  con- 


Fi( 


Fiii.  2. 


ductivity  corresponding  to  the  voltage  of  the  supply.  A  small 
valve  is  provided  in  the  glass  tube  near  the  bottom,  consisting  of  a 
hole  covered  with  a  piece  of  rubber  tubing.  This  water-tube  resis- 
tance is  placed  in  series  with  the  electrostatic  voltmeter.  The 
current  is  led  in  at  the  bottom  of  the  glass  tube  and  taken  out  at 
the  top  by  means  of  platinum  wires  fused  into  the  sides  of  the  tube. 
The  whole  is  enclosed  in  a  removable  porcelain  handle  (Fig.  2),  and 
the  method  of  mounting  is  shown  in  Fig.  3. 
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A  RESISTANCE  CUT  OUT  FOR  THE  PROTEC 
HON  OF  ELECTROSTATIC  VOLTMETERS. 


Electrostatic   voltmeters   are  nowadays  not  so  much  in 
favour  for  use  in  electrical-control  systems  as  they  were 
some  years  ago.     There  is,   however,  one  field  of  appli 
cation  for  such  instruments  where  they  are  still  used  very 
considerably.     We  refer  to  their  use  as  earth  detectors  o:' 
high-tension  circuits.  According  to  the  Home  Office  Regu 
latioDS,  on  every  completely  insulated  system  in  a  coa' 
mine  an  earth  detector  must   be  kept  connected  up   con 
tinuously  in  circuit,  so  as  to  indicate  the  leakage  current. 
As  is  well   known,  this  regulation  cannot  be  carried  ou', 
as  no  method  is  known  whereby  the  leakage  current  of, 
for  example,  a  2,000  volt  three-phase  circuit  can   be  con- 
tinuously indicated.      On    such    circuits,     therefore,    an 
attempt  is  made  to  comply  with  the  spirit  of  the  regulation  by  in- 
stalling three  electrostatic  voltmeters  connected  between  phases  and 
ground. 

Messrs.  Ferranti  Limited  have  brought  out  an  instrument  contain- 
ing three  electrostatic  voltmeters  in  one  case  for  this  purpoe.  A 
rather  unfortunate  property  of  electrostatic  voltmeters,  however,  is 
that  they  sometimes  spark  across  internally.  If  some  means  of 
protection  is  not  provided,  this  generally  results  in  the  instrument 
being  burned  out. 

Fuses  of  the  oil  type,  and  of  other  types,  have  been  used  for  tliis 
purpose,  but  not  very  successfully.  The  amount  of  current  which 
passes  through  even  the  smallest  practical  fuse  is  sufficient  to  burn 
up  the  delicate  vanes  of  the  electrostatic  voltmeter.     Fuses  in  com- 
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The  resistance  of  the  water  tube  is  so  adjusted  that  if  sparking 
occurs,  for  any  reason,  within  the  voltmeter  the  current  is  limited 
to  such  an  extent  that  only  a  small  amount  of  energy  is  expended 
in  the  wa'er  tube.  If  the  current  continues  to  How  the  water  is 
heated  and  b  vied,  and  a  slight  jet  of  steam  issues  from  the  valve 
!  b.-.ve  referred  to,  interrupting  the  circuit. 

Til!  device  has  been  subjected  to  very  severe  tests,  such  as  plac- 
ing it  directly  across  the  terminals  of  a  3,000  volt  alternator,  when 
the  circuit  was  in'errnpted  so  quietly  as  to  bo  scarcely  perceptible. 
The  device  is  now  in  successful  operation  in  many  parts  of  this 
country  and  abroad.  It  is  to  be  noted  that  this  resistance  cut-out 
is  only  suitable  for  protecting  electrostatic  voltmeters,  and  is  not, 
for  example,  intended  for  protecting  synchronising  transformers. 
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IS  THE  CONSULTING  ENGINEER  NECESSARY? 

It  is  Will  known  tluil,  ciLstoiiis  v;iry  enoniiously  ill 
(lilliTfuL  loiinlrios,  luul  tli;it  what  is  iieces.sary  in  oiio 
cuuiitiy  is  .soiueliines  considered  ([iiile  nniu'cessary  in 
aiiolliei-.  l"-ven  in  engineering  inalters  this  is  somewhat 
tlie  case,  a  very  striking  exatiijili'  of  tliis  fact  being  the 
position  (if  the  con.siilting  engineer.  In  Great  Hritaiii  he 
has  olitaiiied  a  certain  position,  but  in  many  countries  he 
is  ]iractically  non-e.\istcnt.  This,  no  doulit.  i.s  (hie  to  the 
way  in  which  the  engineering  industry  is  carried  on.  In 
this  country  there  are  numerous  manufacturers  and  cou- 
tractor.s  in  ahiiost  every  line  of  engineering.  <>n  the  Con- 
tinent, on  the  other  hand,  most  of  the  work  has  been  in  the 
hands  of  a  few  hirge  engineering  linns,  and  there  has  been 
a  tendency  for  the  hirge  tii  ins  to  survive  and  for  the  smaller 
linns  to  die  out.     Con8C(iiieiitly,  for  many  years  past,  if 
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au  engineering  scheme  was  contemplatccl,  one  of  these 
large  concerns  usually  took  the  matter  in  haiul,  prepared 
a  scheme  and  carried  it  through.  This  method  was  reii- 
deied  possible  because  such  firms  generally  obtained  con- 
cessions or  Huancial  interests  in  projected  schemes,  so  that 
the  engineering  work  fell  to  them  as  a  matter  of  course. 
We  need  scarcely  remark,  however,  that  the  combination 
of  financing  with  contracting  is  not  a  sound  way  of  doing 
business  ;  it  is  a  method  that  has  led  to  many  failures,  and 
these  are  familiar  enough  to  our  readers  without  referring 
to  specific  instances. 

In  this  country,  on  the  other  hand,  conipetilion  has 
always  been  very  keen,  and  engineering  work  has  generally 
been  secured  by  couti'actors  as  the  result  of  tc^idering.  For 
that  reason  the  specification  and  the  consulting  engineer 
li;i\e  gone  hand  in  hand  as  a  preliminary  to  most  of  the 
engineering  work  that  has  been  carried  out.  We  notice, 
however,  that  there  has  been  a  growing  tendency  during 
the  last  few  years  for  manufacturing  firms  to  be  approached 
liy  prospective  purchasers  direct,  either  without  any  specifi- 
cation, or  with  a  specification  extremely  inadequate  for  the 
purpose.  A  glaring  example  of  this  kind  is  the  specifica- 
tion recently  issued  by  the  Bristol  Docks  Committee  for 
cables  for  distributing  power  and  light  over  the  Avoumouth 
Docks.  By  far  the  greater  part  of  the  document  issued  to 
contractors  consists  of  general  conditions  and  matter  irrele- 
vant (from  the  specification  point  of  view)  to  the  contract 
ii)  question  ;  indeed,  the  specification,  for  work  amounting 
probably  to  £20,000  or  more,  is  brief  and  of  the  most 
sketciiy  kind.  It  gives  a  general  idea  of  the  work  required, 
but  exti'emely  little  definite  information,  except  length 
and  style  of  cables,  on  which  a  contractor  can  ba.se  a  price. 
For  example,  we  are  told  that  certain  groups  of  motors^ 
amounting  in  the  aggregate  to  2,177  b.h.p.,  together  with  a 
large  amount  of  arc  and  incandescent  lighting,  are  to  l>e 
supplied  from  the  public  supply  la  lins,  the  position  of  tlie 
supply  being  indicated.  Nothing  is  said  as  to  the  rating  of 
the  motors  or  the  extent  to  which  they  will  be  used,  but 
the  contractor  is  expected  to  derive  definite  information 
for  all  his  requirements  from  the  following  luminous 
paragraph  :  — 

The  cables  are  to  tie  de.sigiied  to  the  best  advantage  of  the  work 
which  they  have  to  perform,  having  due  regard  to  the  economy  in 
copper  on  the  one  liand,  and,  on  the  other,  a  drop  in  voltage  at  any 
part  of  the  system  when  under  different  working  conditions  which 
»hall  not,  in  the  opinion  of  the  Engineer,  unsatisfactorily  affect  the 
working  of  the  motors,  the  arc  lamps,  or  the  incandescent  lights. 

A  specification  of  this  kind  necessarily  entails  a  great 
ileal  of  expenditure  to  any  contractor  tendering  for  the 
work.  Not  only  so,  but  when  in  due  time  the  tenders  are 
received  they  are  on  no  common  basis.  Of  course,  in  such 
cases  the  tenders  are  to  be  accompanied  by  detailed  draw- 
ings and  full  particulars  of  the  whole  of  the  work,  and  with 
detailed  specifications  of  the  work  proposed.  In  this  par- 
ticular instance"  the  whole  of  this  information  is  to  be  very 
ample."  In  other  words,  the  purchaser  is  to  be  supplied 
with  a  complete  scheme  worked  out  in  detail  by  every 
contractor  who  tenders,  and,  moreover,  each  contractor 
knows  that  there  is  a  very  good  chance  that  he  will  not  get 
the  work,  and  will  have  gone  to  the  trouble  and  expense 
for  nothing.  Of  course,  other  purchasers  eventually  have 
to  pay  for  this  work,  but  the  purchaser  in  question  gets 


e.Kpert  information  of  this  kind  from  each  contractor,  and 
pays  nothing  whatever  for  it. 

Tiiis  aliuse  is  liable  to  become  a  serious  matter  ;  in  fact, 
at  the  present  time  in  Germany,  where  competition  for 
engineering  work  is  becoming  much  more  recognised  tiian  in 
the  past,  the  Verein  Deutscher  Ingenieure  considers  tlie 
matter  so  important  that  it  has  drawn  up  a  mpmorial  on 
the  subject  with  the  object  of  stojijiing  the  practice  com- 
pletely, on  the  ground  that  work  of  this  kind  should  not 
be  done  without  remuneration. 

In  the  case  of  Great  Britain  one  is  tenq:)ted  to  ask  the 
question — what  has  brought  about  this  increasing  prac- 
tice on  the  part  of  contractors  of  doing  speculative  work, 
for  which,  in  all  probability,  nothing  will  be  received  ? 
We  think  it  is  due  to  want  of  recognition  of  the  consult- 
ing engineer,  and  to  a  mistaken  idea  that  it  is  better 
to  deal  direct  with  the  purchaser.  At  the  present  time, 
curiously  enough,  it  is  realised  tliat  a  consulting  engineer 
must  be  a  consuliant  and  nothing  more,  that  he  must  not 
be  a  contractor  or  manufacturer  at  the  same  time  ;  but,  on 
the  other  hand,  the  contractor  or  manufacturer  may  com- 
bine the  functions  of  the  consulting  engineer  at  will.  This 
is  not  logical.  It  is,  no  doubt,  the  result  of  organisation 
on  the  part  of  the  contractor,  who  feels  that  he  has  a  right 
to  take  up  not  merely  contracting  liut  consulting  also,  and 
is  free  to  advertise  accordingly.  The  consulting  engineer 
has  little  inducement  to  go  outside  his  proper  limits.  Yet, 
according  to  present  ideas  on  professional  etiquette,  the 
consulting  engineer  must  sit  down  and  wait  for  work  to 
come  to  him,  he  must  be  careful  not  to  suggest  that 
he  is  well  qualified  to  carry  out  work  of  any  particu- 
lar character  (unless  he  be  an  insurance  company), 
and  if  the  contractor  or  manufacturer  proceeds  to  under- 
mine his  profession  he  must  not  complain.  We  do  not 
suggest  the  abolition  of  professional  etiquette,  but  if  the 
consulting  engineer  is  to  be  so  hedged  round  he  should  at 
least  be  supported,  instead  of  undermined,  by  his  brotiier 
engineers  in  other  branches  of  the  profession. 

To  some  extent  the  idea  gained  ground  during  the  earlier 
days  of  electrical  engineering  that  consulting  engineers 
were  undesirable.  That,  however,  was  a  very  false  im- 
pression as  a  whole.  There  have,  no  doubt,  been  undesir- 
able consulting  engineers,  and  we  have  no  desire  to  take 
up  the  matter  on  their  behalf.  Indeed,  we  hold  no  brief  for 
any  particular  class  of  engineer.  But  there  is  no  question 
(and  this  opinion  has  been  confirmed  l)y  well-known  con- 
tractors) that  nothing  is  gained  by  the  contractor  by  work- 
ing direct  with  the  purchaser,  except  in  the  case  of  inferior 
contractors.  On  the  contrary,  much  is  lost,  for  the  simple 
reason  that  work  is  liable  to  go  to  a  very  undesirable  class 
of  contractor — namely,  the  one  who  will  cut  prices  inde- 
finitely, because  he  has  no  detailed  specification  by  which 
he  is  bound.  Such  cutting  of  prices  reacts,  of  course,  upon 
the  competent  contractor,  who  gets  less  work  than  he  other- 
wise would ;  not  only  so,  but  the  purchaser  is  apt  to 
be  dissatisfied,  and,  in  many  cases,  the  work  carried 
out  is  discreditable  to  the  electrical  profession  as  a 
whole.  A  good  specification  is  the  surest  way  of 
putting  a  stop  to  such  methods,  because  the  contractor 
knows  much  more  exactly  what  he  is  expected  to  do.  The 
prices  of  the  good  contractor  consequently  can  be  kept 
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down  as  low  as  is  consistent  with  profit,  whereas  the  price 
of  the  undesirable  contractor  is  necessarily  forced  up  be- 
cause he  knows  that  lie  will  be  bound  by  the  specification. 
"We  think  it  will  be  readily  admitted  that  wiring,  for  ex- 
ample, would  have  benefited  materially  during  many  years 
past  if  it  had  been  carried  out  to  specification.  There 
would  have  been  less  cutting  of  prices,  less  cause  for  com- 
plaint on  the  part  of  tlie  conscientious  contractor  that 
wirinc;  had  become  "  impossible,"  and,  finally,  the  standard 
of  work  would  have  been  higher.  As  things  are  at  present, 
the  advent  of  the  ironmonger  and  phnnber  into  the  field 
of  electric  wiring  is  a  natural  consequence. 

In  many  ways  the  consulting  engineer  renders  the  path 
of  the  contractor  more  smooth.  He  forms  the  intermediary 
between  the  contractor  and  the  purchaser,  and,  as  such,  he 
often  stands  very  much  in  tlie  position  of  an  arbitrator.  He 
sliould,  in  fact,  !)e  anxious  to  see  i'air  play  according  to  the 
contract,  and  in  that  role  he  can  render  important  services 
to  both  sides.  The  purchaser,  for  example,  is  often  igno- 
rant of  technical  matters,  and  thus  he  not  infrequently 
disputes  a  point  wliere,  through  ignorance,  he  is  quite  in 
the  wrong,  and  where  the  consultant  will  not  hesitate  to 
show  the  error,  whereas  the  contractor  would  be  regarded 
with  suspicion,  as  merely  biased.  Disputes  over  trivial 
matters  are  thus  avoided.  The  contractor  benefits  by 
having  such  matters  as  ratings  put  clearly,  instead  of  in- 
definitely ;  he  deals  witli  a  man  having  technical  know- 
ledge, to  whom  he  can  appeal,  instead  of  a  layman  with 
hazy  ideas ;  and  he  may  even  request  a  certificate  of  pay- 
ment without  fear  of  wounding  susceptible  feelings,  for  the 
certificate  is  issued  as  a  matter  of  course  liy  tlie  con- 
sultant. 

We  feel  strongly,  therefore,  that  all  leading  contractors 
should  face  the  position  without  delay,  and  should  give 
ready  support  to  tiu;  consulting  engiiu;er.  ^\'hat  would  lie 
the  position  of  liuilders  to-day  if  titey  did  not  support  the 
architect  ^  No  builder  will  tender  for  work  without  a  bill 
of  quantities,  because  it  is  not  his  work  to  get  out 
quantities,  ami  tlie  latter  cannot  l)e  got  (Uit  without 
the  plans  and  sjiecification  of  the  architect.  This  is 
rendered  all  the  nifire  easy  by  the  fact  tliat  meinber- 
s'lip  in  the  lioyal  Institute  of  i'.ritish  .Architects  is  gene- 
rally obtained  Ijefore  jiractising,  and  is  usnally  regarded 
as  a  neces.sary  (lualificition.  The  airhilect,  therefore, 
has  an  acknowledged  position,  and  cvimi  the  man  in 
the  street  rarely  thinks  of  buii<iing  a  house  witliout  en- 
gaging an  arcliitect.  Similarly,  the  iiosition  of  tlie  consult- 
ing engineer  .should  l)e  recognised,  whiih  il  nrlainly  i-  not 
by  the  public  at  Die  i)resent  time,  and  wo  submit  that  it 
Wf)uld  111'  for  the  benefit-  of  tin-  industry  g(>ner.illy  if  con- 
tr.ictors  were  to  make  a  point  <<(  ivliising  to  lake  ni)  work 
except  through  the  medium  of  ihu  consulting  engineer. 
At  Mnt  sight  tiiis  may  sfv;n  like  a  ".s(df-den_\  ing  ordi- 
lianee."  A  iiliji'  n-IIiMtiou,  however,  is  sullicient  to  show 
tint  tiii^  is  by  no  means  the  case,  liy  following  such  .i 
coui;e,  work  would  not  \<-  tliuiiiiislied,  niireuiunerative 
work  wouM  be  nvoidid,  ami  ihe  standard  of  good  woik 
Mould  be  niaint.iini'd.  In  fa<l.  liiis  course  appears  Id  bo 
the  oidy  way  ol  )iicventiiig  nnrrmuncraleil  consulting 
worl;  <iM  the  pill!  lit  coMh.irlors  from  becuuiiiig  a  serious 
evil  to  the  contrailors  themselves  and  a  lairdeii  upon 
every  purclnwer,  rendering  comiielition  still  more  dillirull. 
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(Copies,  of   the  undermentioned  works  can  be  liad  from  The  Electrician  OiBce,  post 
free  on  receipt  of  published  price.    Add  5  per  cent,  for  abroad  or  forforeign  boolts.) 


Comparative  Electro  Physiology.    By  .].\<;.\dis  Choder  Bose 

(Loiulon  :  LoiitrniHti^,  Green  &  Co.)     Pp.  xlii.-753.     15s.  net. 

This  book  should  interest  a  large  circle  of  scientific  readers, 
dealing  as  it  does  with  probleirs  of  physics,  botany,  physi- 
ology and  experimental  psychology.  The  author,  when  he 
was  in  England,  acquired  a  reputation  for  the  .skill  and  in- 
genuity with  which  his  apparatus  was  designed,  and  in  the 
present  volume  he  has  given  further  instances  of  this.  The  book , 
contains  much  that  is  novel,  and  the  feeling  on  the  part  of  many  I 
will  be  in  reading  of  his  experiments — "  This  must  be  tried." 

It  is,  one  would  imagine,  news  to  the  physiologist  that  al 
nerve  should  contract  in  the  act  of  transmitting  a  sensation,! 
yet  a  contraction  which  may  mount  up  to  li  per  cent,  should j 
be  measurable  without  Prof.  Bose's  delicate  apparatus. 

Then,  too,  the  botanist  who  has  regarded  the  so-called  j 
"  nerves  '  of  a  stem  or  leaf  rather  as  veins  to  convey  material] 
to  and  fro,  will  be  surprised  to  read  that  a  wave  of  electrieall 
response  runs  along  them  when  excited  just  as  in  real] 
nerves.  Before  criticism  is  possible  one  must  repeat  the  ex- 
periment. We  have  regarded  the  nerves  of  a  plant  and  thfll 
heart  of  a  cabbage  .as  mere  descriptive  expressions,  but  Prof.f 
Bose  implies  that  these  nerves  convey  stimulus  to  the  plantJ 
and  that  "  a  more  or  less  continuous  supply  of  stimulus  isl 
essential  to  the  maintenance  of  the  proper  excitatory  conditioal 
of  a  tissue." 

One  of  his  experiments  should  be  interesting  to  psycholoJ 
gists.     It  consisted   in  making  a  wound  1  centimetre  in  dia-j 
meter  on  the  back  of  the  hand  of  a  human  beiog,  putting  salt 
solution  on  it,  .and  sending  an  electiic  current  through  it.     Al 
diagiam  shows  how  this  w.as  done  to  a  dozen  different  indi-l 
viduals  whose  ages  varied  from  l.S  to  2G.     AVlien  the  wound/ 
spot  was  anode,  an  E.jM.F.  of  half  a  volt  caused  "  intense  pain.'l 
but  the  eflect  was  "soothing"  wdien  the  wound  was  kathode.! 
With  two  volts  the  opposite  was  felt — viz.,  pain  at  the  kathodej 
.and  a  soothing  sensation  at  the  anode.     Other  experimenta 
with  his  sensimeter,   less    startling  to  the   uninitiated,   and 
demanding  somewhat  less  scientific  devotedness  on  the  p.art  ofl 
the  class,  will  probabi}'  become  part  of  the  curriculum  of  the 
psychologist. 

To  the  physicist,  perhaps  the  most  interesting  thmg  is  thd 
magnetic  conductivity  balance  described  on  p.  601.  A  primary 
coil  is  wound  aliout  the  middle  of  a  long  iron  rod,  on  whiclij 
are  two  movable  sccondaiie?,  one  at  each  end,  connected  ir 
series  with  a  galvanometer. 

( )ne  of  the  secondaries  being  kept  at  a  fixed  distance,  the 
other  is  moved  till  the  galvanometer  is  not  detlected.  If  no\\i| 
the  moleciUar  condition  of  one  end  of  the  rod  is  altered  bj 
placing  a  ])crmanent  magnet  near  it,  or  by  sending  a  steadj 
current  through  a  small  coil  wound  round  it,  the  behavioui; 
of  the  rod  is  altered  to  the  magnetic  induction  of  the  cenlraj 
coil,  and  there  is  a  dellet'tion  of  the  g.alvanomcter  wher 
curri'iits  arc  sent  through  it.  The  aiuhor  explains  this  a.s  on 
all  fouis  with  what  jilivsiologists  call  the  auclectrotonic  od 
katelectrolonic  condition  of  nerve,  which  becomes  more  cx\ 
citable  or  less  so  according  as  a  currciU  is  sent  along  il  in  ono 
direction  or  the  other. 

These  e.xpcrimiiils  arc  of  exceodiug  interest,  but  it  i.-<  doiditJ 
ful  whether  the  author's  interpretation  of  them  will  be  ac4 
cejjted.  The  jihenotnena  correspond  outwardly,  in  a  waj',  tfl 
some  of  the  phenomena  of  li\  ing  matter,  but  not  to  all.  And 
there  is  a  still  sinqilor  arrangement  known  in  Oermany  as  the 
ki  rnti'ilcr,  that  is  to  say,  a  body  of  whivh  the  core  is  a  good 
cDnductor  ancl  the  sheath  a  poor  one, sui'h  as  a  piece  of  coiton- 
covcied  copper  wire  soaked  in  salt  solution,  with  which  the 
pheiionii'ua  of  nerve  can  lie  even  nioie  closely  imitated.  I!ut 
it  is  oidy  imitation,  as  the  child's  toy  engine  imitates  the  loco- 
motive, and  to  liiy  too  much  stress  on  tlie^e  imitation.s  is 
diAiislrons.  The  fiost  upon  the  window  panc^  may  look  bk.i 
ferns  or  moss,  but  to  say  lliat  the  fonm  of  (hose  are  due  to  nn 
other  causes  than  those  which  made  the  water  ciystallisc  is  to 
tlu'uw  away  all  ch.inees  of  increasiug  knuwiedge,  merely  that 
we  m.ay  contemplate  a  vast — but  very  barren — generalisation, 
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Searchlights:  Their  Theory,  Construction  and  Applications. 

BvK.  Nkrz.  Transliitefi  by  C.  Koclgcis.  (  London  :  A.  Constable 
ti'Vo.)  l'(i.  vi.-134.  7s.  6d.  net. 
This  l)ook  is  iiiteiulcd  to  si-rvo  chiolly  as  an  iiitroduction  to 
the  subject  for  users  of  searelilijilits  and  more  particularly  takes 
the  point  of  view  of  officers  of  the  Services  who  have  to  do  with 
tliis  class  of  apparatus.  It  must  he  said  that  tiie  object  in  view 
has  very  fairly  been  attained.  th«>  author  havini;  handled  the 
subject  both  from  its  theoretical  and  practieil  sides  in  a  clear 
and  readable  manner.  The  theory  of  illuniinatinf;  distant 
objects  is  first  worked  out  by  simple  methods.  tukin>;  different 
arrangements  of  mirrors  and  lenses  as  examples  ;  and  this 
section  is  completed  by  two  tables  which  end)o(ly  the  results  of 
the  formulae  worked  out  and  include  a  number  of  experiment- 
ally obtained  constants,  whereby  the  size  of  searchlight  to  be 
used  under  any  given  conditions  can  be  readily  determined. 
These  tabh-s  should  be  of  considerable  value  in  practical  work. 
The  book  then  describes  a  number  of  examples  of  searchlight 
plant  for  use  in  the  held,  in  fortresses  and  on  board  ship.  The 
examples  given  are  almost  entirely  drawn  from  Continental 
practice  which  perhaps  detracts  somewhat  from  the  value  of 
the  work  as  a  handbook  in  cases  where  a  somewhat  detailed 
description  of  the  apparatus  in  use  here  is  required.  The 
same  remark  applies  to  the  employment  throughout  of  the 
Hefner  candle  as  the  unit  of  light.  This  perhaps  is  only  to  be 
expected  from  the  fact  that  the  work  is  a  translation  from  the 
German.  Possibly  in  a  second  edition,  examples  of  English 
practice  could  be  added.  Some  interesting  portable  plants 
driven  by  petrol  and  alcohol  motors,  and  steam  turbines,  are 
given,  including  some  points  as  to  the  working  of  alcohol 
motors.  The  section  on  searchlight  lanterns,  lamps  and  lenses 
is  very  full,  and  with  the  limitation  mentioned  above  is  well 
brought  up-to-date.  The  book  is  remarkably  free  from  super- 
fluous matter,  and  is  well  printed  and  illustrated. 


Bv     SiKllFlUED 
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Eltktromechanische    Anwendungen, 

I  Leipzig  :  .Juhaun  Ambrosius  Barth. ) 

This  book  is  a  very  complete,  practical  treatise  on  the  applica- 
tion of  the  electric  motor  to  general  industrial  purposes.  It 
covers  a  very  wide  field  and  gives  full  information  on  the  latest 
methods  of  electrical  driving  of  nearly  every  class  of  machinery. 
Electric  traction  is  not  dealt  with,  as  it  does  not  come  within 
the  scope  of  the  book. 

A  special  feature  of  the  work  is  the  large  number  of  excellent 
working  drawings,  illustrations  and  diagrams  which  it  contains, 
and  by  means  of  which  the  text  is  rendered  very  clear.  The 
general  plan  is  to  give  working  drawings  and  to  amplify  these, 
where  necessary,  bv  photographic  views  so  as  to  convey  a  good 
idea  of  the  general  combination  of  the  motor  and  machine. 
There  are  700  of  these  illustrations.  Sound  judgment  has  been 
exercised  in  the  selection  of  the  subject  matter,  which  is  well 
sub-divided,  and  is  arranged  in  .34  chapters. 

The  first  chapter  deals  with  the  different  types  of  motors, 
methods  of  speed  regulation,  the  conditions  to  be  complied 
with,  and  the  methods  employed  in  driving  the  different  classes 
of  machines,  discussed  in  greater  detail  in  the  subsef|uent 
chapters.  In  the  second  chapter,  under  the  heading  "  Appara- 
tus," controllers,  starters,  automatic  water  resistances,  and 
speed-regulating  devices  arc  considered.  The  following  seven 
chapters  contain  verv  full  information  on  electrically-driven 
workshop  mac-hines  and  tools,  of  which  a  large  variety  is  given, 
electric.illy-drix'en  pumps,  air  compressors,  exhaust  and  ventilat- 
ing fans,  textile  machines,  paper  and  agricultural  machinery. 

Electric  driving  in  mines  and  collieries  is  next  treated  in  six 
chapters,  the  subject  being  exceptionally  well  handled, 
especially  the  two  on  electrical  winding  and  haulage  plants. 
Numerous  examples  of  typical  continental  installations  are 
given,  and  the  peciliar  features  of  the  prolilems  to  be  solved 
are  satisfactorily  explained.  The  Ilgner  system  is  given  in  the 
greatest  detail  Much  valuable  information  will  he  found  in 
these  two  chapters,  the  1-irge  number  of  working  drawings 
being  particularly  useful.  The  remaining  chapters  of  this 
section  are  devoted  to  electrical  mine  locomotives,  pumping 
plants,  ventilation,  electrical  rock  drills,  and  coal  cutters. 

Electrical  driving  in  foundries,  steel  works  and  rolling  mills 


is  then  explained  in  detail  in  seven  (■ha|>ters,  which  an'  clear  and 
exhaustive,  and  also  contaiTi  numerous  illustrations  of  woiking 
plants.  Then  follow  chapters  on  the  electric  driving  of  special 
winding  machinery  and  capstans,  lifting  magnets,  electrically- 
opeiatcd  platforms,  turn-tables,  elevators,  electric  hoists, 
travellers,  industrial  locomotives,  electromobiles,  systems  of 
electrical  canal  haulage,  &c..  and  a  final  chapter  giving  mis- 
cellaneous industrial  applications  of  the  electric  motor.  Mention 
should  be  made  here  of  the  electrical  equipment  (if  the  ship 
lifting  and  transporter  plant  of  the  Donaw-Moldaw  Canal, 
explained  at  some  length   in   the   penultimate  chapter. 

The  author  is  to  be  congratulated  on  having  ])r()iliiced  a  very 
comprehensive  and  valuable  haiKlbook  of  reference  on  the 
uses  of  the  electric  motor. 


MANUFACTURE  OF  ELECTRICAL  CONDENSERS.* 

BY    Ct.    F.    M.\NSBKH)GE. 

.S'«/«niar,y.— C'oiise(|Ucnt,  no  doubt,  upon  the  newness  of  the.  inthistry, 
very  lew  reliable  physical,  electrical  and  nianufacturini;  data  concern- 
int'  commercial  condensers  have  been  published.  The  author  here  deals 
with  the  subject  of  tlie  manufacture  of  condensers  from  a  practical 
point  of  view,  the  numerical  fhita  given  being  obtained  from  workshop 
tests,  and  not  from  isolated  specimens  under  laboratory  conditions. 


Electrical  condensers  are  among  the  oldest  electrical  devices,  but 
until  about  1898  they  were  only  employed  to  any  extent  in  connec- 
tion with  telegraphy.  Since  that  date,  however,  the  situation  has 
been  entirely  changed,  due  to  the  development  of  the  telephone 
service,  more  particularly  the  common-battery  system.  With  the 
greatly  increased  demand  manufacturing  methods  have  changed, 
and  instead  of  building  1  mfd.  to  2  mfd.  per  day,  100  times  that 
amount  can  now  be  turned  out  by  a  machine  hand,  resulting  in  a 
reduction  of  the  total  cost  to  about  one-tenth.  Many  of  the  data 
here  given  are  gleaned  from  the  records  of  the  Post  Otiice  factory  at 
Clerkenwell,  E.G. 

For  convenience  of  description  the  various  types  of  condensers 
are  considered  separately.  They  fall  naturatl.y  into  four  chief 
classes — namely,  mica;  glass;  paper  or  other  fibrous  material  im- 
pregnated with  wax,  resin,  oil,  &o. ;  electrolytic  cells. 

Mica  Condensers. — On  account  of  the  very  high  cost  of  mica 
sheet  suitable  for  the  work,  condensers  of  this  form  are  but  little 
used.  Mica  condensers,  when  well  made,  retain  their  capacity  and 
insulation  better  than  those  made  of  paper,  and  they  have  also  a 
higher  dielectric  strength  for  the  same  thickness,  but  the  cost  per 
microfarad  is  approximately  10  times  greater  than  that  of  paper 
condensers.  Fortunately,  the  inductive  capacity  of  mica  is  high 
(about  twice  that  of  paraffined  paper),  or  the  labour  cost  would  be 
excessive,  since  the  size  of  the  sheets  is  limited  to  about  4  in.  by 
3  in.,  the  cost  of  larger  sheets  of  uniform  thickness  beios  prohibitive. 
A  good  working  thickness  is  00015  in.  to  0002  in.,  and  if  the  mate- 
rial is  carefully  selected  there  is  no  necessity,  for  ordinary  purposes, 
to  use  more  than  one  sheet  between  consecutive  foils.  For  purposes 
where  mechanical  strength  in  the  condenser  plate  itself  is  of  special 
advantage  mica  is  very  satisfactory,  and  for  standards  it  is  unri- 
valled. In  standards  the  chief  desiderata  are  :  (1)  Constant  capacity 
with  efirtux  of  time  ;  ('2)  constant  capacity  with  varying  tempera- 
ture ;  (3)  high  insulation  and  low  absorption. 

To  obtain  (1),  it  is  necessary  that  the  mica  and  tinfoil  sheets  be 
perfectly  flat  and  free  from  inequalities,  so  that  they  will  build  up 
under  pressure  into  a  solid  mass  without  fiexure  or  mechanical 
strain ;  it  is  also  necessary  that  in  assembling  the  sheets  all  air- 
bubbles  be  excluded.  To  obtain  (2),  advantage  is  taken  of  the  fact 
discovered  by  Dr.  A.  Muirhead+  that  the  mica  sheets  have  a  positive 
temperature  coefficient  if  coated  with  shellac,  and  a  negative  tem- 
perature coefficient  if  coated  with  paraffin.  By  building  a  condenser 
in  two  sections,  one  treated  with  shellac  and  one  with  paralfin  war, 
the  variation  of  capacity  within  ordinary  limits  of  temperature  can 
thus  be  brought  practically  to  vanishing  point.  To  obtain  {;3)  it  is  neces- 
sary to  use  only  selected  sheets  of  the  finest  clear '•  ruby  ''  mica,  which 
must  be  uniform  in  thickness  throughout  the  sheet,  and  free  from 
cracks,  veins  or  flaws;  spotted  or  "speckled"  mica  is  useless  for 
the  purpose.!  The  shellac  employed  should  be  the  finest  button 
lac  dissolved  in  absolute  alcohol  and  carefully  strained  until  per- 
fectly free  from  suspended  matter.  The  building  up  or  assembling 
of  the  sheets  of  foil  and  mica  may  conveniently  be  done  on  a  "  hot 
plate,"  the  greatest  care  being  taken  to  exclude  air  bubbles,  grit  or 
excess  of  paraffin  or  shellac.     The  desiccation  should  be  slow  but 

*  Abstract  of  a  I'aper  read  before  tlie  Institution  of  Klrclrii-al 
Engineers. 

t  U.K.  patent  15,357.  1891. 

tAn  interesting  memoiaiidum  on  mica  has  recently  been  published 
by  the  United  States  Department  of  the  Interior. 
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thorough,  and  the  temperature  should  not  exceed  212°F.  The 
finished  condenser  should  be  carefully  and  not  excessively  pressed, 
and  should  be  allowed  to  cool  under  pressure  in  the  ordinary  way. 

Glass  Condensers. — The  requirements  of  wireless  telegraphy  and 
X-ray  work  have  latterly  increased  the  importance  of  Leyden  jars, 
and  there  is  now  quite  an  appreciable  trade  in  glass  jars  for  this 
epeciBc  purpose.  As  is  well  known  to  wireless  workers  Leyden 
jars,  like  other  condensers,  are  prone  to  fail  in  use  if  at  any  point 
there  is  imperfect  contact  between  the  conductor  and  the  dielectric, 
and  to  avoid  this  difficulty  the  best  plan  is  to  silverplate  the  glass 
This  may  be  done  by  precipitating  metallic  silver  on  to  the  glass  in 
the  form  of  a  bright  continuous  film  by  the  well-known  method  em- 
ployed for  silvering  galvanometer  mirrors,  i\:c.  An  important  de- 
velopment of  this  silver-plated  Leyden  jar  is  to  be  found  in  the 
Moscicki  high-teusion  condenser,  recently  placed  on  the  market  by 
Messrs.  Isenthal  &  Co.  In  the  author's  opinion  this  condenser  re- 
presents the  most  satisfactory  and  practical  high  tension  condenser 
for  commercial  work  which  has  been  introduced  up  to  the  present.* 
In  view  of  the  large  number  of  stations  working  with  a  power  factor 
ranging  about  0'75,  and  of  the  advantages  to  be  gained  by  improving 
this  power  factor,  the  author  would  suggest  that  the  question  of  in- 
stalling a  battery  of  modern  glass  condensers  at  such  stations  is 
worthy  of  more  than  passing  consideration. 

Condenstrs  with  Paper  or  other  Fibrous  Dielectrics. — Although 
this  form  of  condenser  has  been  employed  for  many  years,  there 
have  been  but  few  important  changes  in  the  process  of  manufacture 
until  lately.  The  standard  practice  up  to  the  last  decade  was  to  use 
I  eparate  sheets  of  tissue  paper  and  separate  sheets  of  thm  metallic 
foil,  and  the  method  employed  was  to  dry  the  paper  by  heat,  then 
to  transfer  it  to  a  bath  of  hot  paraffin  wax,  and  after  due  soaking  to 
build  up  the  condenser  on  a  "  hot  plate,"  the  paper  being  taken 
sheet  by  sheet  from  the  bath  of  hot  wax.  Obviously,  this  method 
of  building  condenser  plates  was  slow,  tedious  and  expensive,  and 
it  had  the  further  disadvantage  that  as  the  workmen  who  handled 
tbe  material  were  exposed  to  a  high  temperature,  the  risk  of  con- 
tamination of  the  wax  by  emanations  from  the  body  was  great ;  in- 
deed, the  difficulty  was  such  a  serious  one  that  the  manufacture  of 
satisfactory  condensers  in  very  hot  weather  was  practically  impos- 
sible. Even  in  cooler  weather  it  was  necessary  to  select  workmen 
who  were  not  prone  to  perspire  freely.  In  consequence  of  this  diffi- 
culty, the  author  found  it  of  advantage  to  build  up  the  condenser 
plates  "dry"  in  a  separate  room  and  to  desiccate  and  impregnate 
the  condensers  as  a  subsequent  operation.  The  slow  process  of 
assembling  the  sheets  one  by  one  and  of  handling  about  2.50  separate 
pieces  to  make  up  a  Imfd.  plate,  however,  still  required  improve- 
ment. The  method  adopted  was  to  wind  up  into  the  form  of  a 
roll  long  strips  of  metal  foil,  two  strips  of  paper  being  inter- 
posed between  each  foil — that  is,  six  strips  in  all.  This  method, 
which  was  introduced  to  the  Post  Office  by  Sir  John  Oavey  in 
1899,  had,  however,  difficulties  of  its  own.  Pure  tin  foil  of  the 
requisite  thinness  could  not  at  that  time  be  obtained  in  strips 
longer  than  a  few  feet,  and  the  alternatives  were :  (1)  To  feed  be- 
tween the  rolls  of  paper  a  series  of  strips  of  pure  tin  foil  some  4  ft. 
long,  each  strip  overlapping  its  predecessor  by  an  inch  or  two,  so 
as  to  maintain  continuity ;  or  (2)  to  use  an  alloy  of  lead  and  tin 
which  could  be  obtained  in  continuous  lengths.  The  former  was  an 
awkward  and  unmechanical  arrangement,  and  the  htter  had  the 
disadvantage  of  producing  a  heavy  and  bulky  condenser.  Both 
methods  also  involved  a  considerable  proportion — rarely  less  than 
10  or  15  per  cent.— of  short  circuits  in  the  finished  plates  brought 
about  by  grit  in  the  foil  or  by  defects  in  the  paper.  In  endea- 
vouring to  overcome  these  difficulties,  the  author  hit  upon  the  idea 
of  UBing  metallised  or  "foiled"  paper  of  the  same  character  na  that 
BOmctimeB  employed  for  wrapping  up  packages  of  tea,  ike.  Experi- 
ments showed  that  coniiuercial  "tin-foiled  paper  "  as  then  made 
was  not  Budicicnlly  reliable  as  an  electrical  conductor  for  the  pur 
pose ;  and  even  in  tliose  samples  which  gave  fair  conductivity  in 
the  plain  sheet  very  Utile  creasing  of  the  paper  sufficed  to  destroy 
the  continuity.  The  matter  was,  however,  considered  sufficiently 
promising  to  warrant  careful  investigation,  and  the  difficulties  in 
the  way  of  producing  a  thoroughly  reliable  conducting  surface  on 
such  paper  were  found  to  be  surmountable.  | 

The  process  of  preparing  this  foiled  paper  is  as  follows  :  As  is 
well  known,  metallic  tin  may  be  thrown  down  from  its  solution 
either  chemically  or  electrically  in  the  form  of  an  impalpable 
powder,  and  the  preparation  of  the  finely  divided  metal  is  the  first 
procesH.  The  ingot  tin  previously  granulated  or  "  fealhorud  "  -  is 
dJBBolved  in  nitro-hydrochloric  acid,  and  after  all  scum  and  insoluble 
matter  have  been  removed  the  solution  is  diluted,  and  the  tin  is 
carefully  precipitated  by  metallic  zinc,  or  by  tlin  action  of  a  weak 
electric  current.  After  precipitation  the  powder  is  repoateilly 
washed  to  free  it  from  all  traces  of  ooid.and  is  sifted  through  sievn^i 
of  the  moat  minute  uiesb,  so  as  to  eliminate  all  large  parlioles  of 

*  A  description  appeared  in  the  issue  of  Tlie.  Slerlrician  of 
Junuarv  4,  1967. 

t  U.K.  riitent  19,451,  1900.  <;.  F.  Manslirid<:e. 


tin  or  any  grit  with  which  it  may  have  become  contaminated.  A 
suitable  adhesive,  such  as  size,  is  added,  and  the  tin  mud  is  then 
passed  to  the  coating  machines.  These  are  provided  with  mechanical 
stirrers  to  prevent  the  metal  settling,  and  with  rotating  brushes 
and  spreaders  to  distribute  the  metal  evenlj'  over  the  surface  of  the 
paper  as  the  latter  passes  through  the  machine.  In  some  machines 
the  paper  is  passed  over  heated  cylinders  so  as  to  dry  the  coated 
surface  quickly,  but  as  this  is  liable  to  reduce  the  efficiency  of  the 
adhesive  it  is  preferable  that  paper  for  electrical  purposes  should  be 
dried  more  slowly — for  instance,  by  exposure  to  currents  of  warm 
air.  The  dried  paper  then  presents  a  dull  gi'ay  appearance,  and 
microscopic  examination  shows  that  the  surface  is  covered  by  a 
magma  of  minute  crystalline  particles  forming  a  layer  of  appreciable 
depth.  The  paper  then  passes  to  the  burnishing  rolls  which  consist 
of  heated  heavy  steel  calenders  or  friction  rollers  between  which 
the  paper  is  fed.  These  friction  rollers  compress  the  dull  magma 
of  tni  powder  into  a  coherent  thin  film  having  the  lustre  of  the  polished 
metal.  During  this  process  any  comparatively  large  crystals  of  tin 
or  particles  of  grit  which  may  have  escaped  untrapped  wUl  be  driven 
partly  or  wholly  through  the  paper,  but  the  effect  of  this  is  elimi- 
nated by  the  subsequent  electrical  treatment,  as  described  later  on. 
The  paper  is  now  passed  to  the  slitting  machines  where  it  is  trim- 
med and  cut  to  any  desired  width. 

It  is  interesting  to  note  that  prior  to  the  calendering  process 
referred  to,  the  film  of  tin  powder  is  non-conducting,  the  conductivity 
being  produced  by  the  action  of  the  steel-burnishing  cylinders  which 
so  consolidate  the  coating  as  to  bring  the  particles  into  intimate 
contact.  On  the  foiled  paper  as  usually  made  for  condensers,  the 
quantity  of  tin  averages  25  grains  per  square  foot,  and  the  conduc- 
tivity is  about  25  per  cent,  of  that  of  pure  tin,  the  resistance  of  a 
strip  1ft.  wide  averaging  Co  ohm  per  foot  run.  This  density  of 
coating  gives  a  surface  of  280  sq.  ft.  to  the  pound  of  tin.  The  aver- 
age thickness  of  the  tin  film  is,  therefore,  as  nearly  as  possible 
00001  in.,  or  say,  0'0025 mm.  Seeing  that  the  material  is  semi- 
transparent,  the  current-carrying  capacity  of  this  film  is  surprisingly 
high,  the  fusing  current  in  air  being  rather  more  than  1  ampere  per 
inch  of  width.  Bending  the  paper  round  even  a  very  small  radius 
does  not  affect  the  continuity,  but  if  the  paper  bs  very  closely  folded 
back  on  itself  so  as  to  put  the  film  sharply  in  tension  or  compres- 
sion, a  certain  amount  of  disintegration  follows,  and  the  fusing 
current  is  correspondingly  lower.  By  using  a  greater  density  of 
coating,  say  40  grains  per  square  foot,  the  effect  of  creasing  is 
greatly  diminished,  but  .there  is  no  necessity  for  this  higher  density 
in  condenser  work  since  the  creases  in  the  rolled  condenser  even  at 
the  centre  of  the  loll  are  not  very  sharp. 

The  foiled  papers  may  be  placed  with  their  metallic  sides  facing 
each  other,  but  separated  by  the  two  plain  papers,  in  which  case  the 
two  body  papers  form  the  dielectric  on  the  opposite  side,  or,  alter- 
natively, the  papers  may  be  arranged  so  that  the  dielectric  on  each 
side  is  made  up  of  one  body  paper  and  one  plain  paper.  The  latter 
plan  is  preferable,  as  it  gives  a  more  even  distribution  of  the  dielec- 
tric strain.  Interleaving  paper  is  invariably  used  for  telegraph  or 
telephone  condensers,  since  the  insulation  otherwise  obtainable  is 
but  a  few  megohms.  The  machine  usually  employed  for  the  rolling 
operation  accommodates  two  reels  of  plain  and  two  reels  of  foiled 
paper,  and  is  provided  with  a  set  of  interchangeable  winding  man- 
drels of  various  diameters. 

Mandrels  of  difl'erent  diameters  for  winding  the  strips  are  rccjuired 
because  of  the  variously  shaped  condensers;  obviously  plates  of 
any  desired  capacity  can  be  made  on  any  one  mandrel  by  merely 
varying  the  number  of  turns.  It  is  found  that,  within  limits,  plates 
of  high  capacity  require  appreciably  less  area  per  microfarad  than 
those  of  low  capacity.  There  is,  therefore,  a  saving  in  material  as 
well  as  in  labour  by  building  the  plates  in  as  large  units  as  possible. 
Further,  it  is  found  that  plates  built  with  narrow  foiled  paper  re- 
(luire  less  material  per  microfarad  than  tho.'is  built  with  wide  paper. 
This  is  doubtless  due  to  the  wider  paper  offering  greater  facilities 
for  trapping  the  paraffin  instead  of  allowing  it  to  bo  expressed.  The 
two  olTects,  taken  together,  indicate  that  a  condenser  in  the  form  of 
a  cube  would  require  less  material  than  one  in  any  other  shape. 
The  cube  is,  however,  not  the  most  suitable  shape  for  manufacture, 
and  as  the  conditions  of  service  are  often  such  as  to  demand  the 
adoption  of  thin,  flat  plates,  the  usual  compromise  has  resulted. 
The  standard  sizes  adopted  by  the  I'ost  Office  are  included  in  an 
appendix  to  the  I'aper.  The  capacity  moat  in  demand  for  telephone 
work  is  2infd.,  and  as  plates  of  this  size  funn  a  convenient  iiiaiiu- 
fucluriiig  unit  they  are  usually  taken  as  the  basis  on  which  to  frame 
standard  data  for  manufacturing  purposes.  Condonscrs  of  larger 
capacity  are  almost  invariably  built  up  by  asseiiibling  standard 
unitH,  rather  than  by  direct  manufacture  in  large  plates.  The  usual 
si/.tB  of  paper  at  present  in  use  are  :  For  interleaving  paper.  7i  in. 
or  4  in.  wide,  by  J  mil.  thick,  giving  about  100  sq.  ft.  to  the  pound; 
for  foiled  paper,  Os!  in.  or  Si  in.  wide  by  1  j  mil.  thick,  givjnji 
100  8(j.ft.  of  conducting  surface  to  the  pound  and  coDsisting  of 
.'!5  per  cent,  tin  and  6">  per  cent,  paper. 

At  one  time  an  unfoiled  margin  was  left  on  each  side  of  the  foiled 
strip,  but  since  the  introduction  of  the  "  breakdown  process  "  subse- 
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ijuontly  referred  to  this  lias  been  found  unneceBsary.  The  suUstanoo 
of  the  paper  is  gauged  on  a  tenfold  thickness  by  means  of  the  usual 
screw  micrometer,  as  specially  made  with  large  contact  surfaces  for 
paper  gauging.  With  1  j  mil  foiled  paper  and  i  mil  interleaving 
paper,  the  area  required  for  a  '2mfd.  plate  is  about  124  S(|.  ft.  for 
each  electrode.  The  volume  of  the  plate,  after  waxing  and  pressing, 
is  approximately  7J  cubic  in.,  and  the  weight  7  oz.  The  insulation 
between  the  electrodes  taken  at  OO'F.  with  400  volts  after  one 
minute's  electrification,  usually  lies  between  1,000  and  2,000 
megohms  per  microfarad.  Any  lower  insulation  than  1,000  meg- 
ohms per  microfarad  is  an  indication  of  imperfect  desiccation, 
excessive  pressure  or  faulty  material.  The  specific  in.sulation  of 
foiled  paper  is  lower  than  that  of  plain  paper,  because  the  former  is 
heavily  sized.  It  is.  however,  only  for  special  purposes  that  con- 
densers of  extremely  high  insulation  are  demanded.  In  such  cases, 
by  using  the  utmost  care  and  material  of  the  very  highest  quality, 
it  is  poiisible  to  obtain  an  insulation  of  nearly  20,000  megohms  per 
microfarad,  and  such  condensers  are  invariably  built  up  of  sheets. 

For  certain  purposes,  such  as  absorbing  the  spark  across  the  break 
of  sparking  coils,  leaky  condensers,  that  is,  condensers  with  specially 
low  insulation,  are  of  advantage,  since  the  high-resistance  shunt 
afforded  by  the  low  insulation  across  the  break  materially  assists  in 
suppressing  the  primary  spark  and  in  thereby  lessening  the  pitting 
of  the  contacts.  The  low  insulation  necessary  may  conveniently  be 
obtained  by  rolling  up  foiled  paper  without  any  interleaving  paper. 
An  important  detail  in  the  manufacture  of  condensers  for  spark 
suppression  is  that  there  must  be  no  appreciable  resistance  in  the 
condenser  circuit,  that  is,  in  the  electrodes  or  their  connections.  The 
insertion  of  even  1  ohm  in  seiies  with  the  condenser  of  a  high- 
frequency  spark  coil  markedly  increases  the  sparking  at  the  primary 
contacts. 

The  value  of  the  advance  madn  by  tlie  introduction  of  foiled 
paper  for  condenser  making  lies  in  the  fact  that  in  this  material  the 
dielectric  and  the  conductors  are  more  correctly  proportioned  to 
their  work  than  is  possible  when  solid  metal  foil  is  used,  resulting 
in  a  cheaper,  lighter  and  smaller  construction. 

When  metallic  foil  is^used,  short-circuits  are  very  apt  to  develop, 
both  during  manufacture  and  in  subsequent  use,  due  to  grit  in  the 
foil,  pin  holes  or  other  defects  in  the  interleaving  paper,  or  dis- 
ruptive discharges  caused  by  excessive  voltage.  Condensers  made 
of  foiled  paper  are  self-sealing,  and  consequently  are  practically 
proof  against  short-circuit,  and  can  be  subjected  to  much  higher 
voltages  than  is  permissible  with  those  made  from  metallic  foil. 
This  automatic  sealing  is  brought  about  in  the  following  way  :  owing 
to  the  extreme  thinness  of  the  conducting  Bhu  the  small  quantity 
of  heat  generated  at  the  point  of  short  circuit  by  the  sudden  d  s- 
charge  of  the  condenser  through  that  point  is  suQicient  to  cause  the 
film  ot  metal  imiiiediately  surrounding  the  point  of  breakdown  to  be 
fused  into  minute  globules.  The  segregation  of  these  globules  from 
each  other  and  from  the  surrounding  metallised  surfaces  elfectually 
isolates  the  point  of  breakdown,  and  the  defect  is  instantaneously 
sealed  up.  So  rapid,  indeed,  is  this  effect,  that  if  a  pin  is  stuck  into 
an  insulated  charged  condenser  so  as  to  produce  short  circuits  ba- 
tween  the  foiled  papers,  the  short-circuits  seal  up  without  fully  dis- 
charging the  condenser,  and  a  dozen  or  more  of  such  short-circuits 
may  be  created  one  after  the  other  before  the  condenser  becomes 
fully  discharged.  The  author,  therefore,  conceived  the  idea  of  elec- 
trically treating  the  foiled  paper  before  making  it  up  into  condensers 
in  such  a  way  as  practically  to  eliminate  all  pinholes  or  defective 
places  by  subjecting  them  momentarily  to  currents  of  such  strength 
as  to  produce  a  minute  non-conducting  ring  round  each  defect, 
thereby  isolating  it  from  the  surrounding  surface.  |  The  apparatus 
for  doing  this  is  of  the  simplest  character.  All  that  is  necessary  is 
to  pass  the  paper,  foiled  side  uppermost,  over  a  conducting  roller, 
and  to  maintain  a  suitable  PI),  between  the  roller  and  the  foiled 
surface.  The  process  of  isolating  cr  removing  these  faults  is  quiie 
automatic,  and  the  apparatus  once  set  requires  practically  no  adjust- 
ment ;  all  that  is  necessary  in  this  respect  is  to  see  that  the  current  at 
the  moment  of  short  circuiting  is  sufficiently  strong  to  fuse  the  metal- 
lic film  in  the  immediate  neighbourhood  of  the  defect,  but  is  not  so 
strong  as  to  burn  the  paper.  If  current  from  lighting  mains  is  em- 
ployed a  series  resistance  is  necessary  to  limit  the  short  circuit  current. 
With  100  volts  this  resistance  should  be  about  15  ohm',  and  with 
2tiO  volts  about  1.50  ohms.  Experience  shows  that  the  searching 
effect  of  the  voltage  is  increased  by  connecting  a  condenser  of 
considerable  capacity,  say  20  mfd ,  across  the  potential  ter- 
minals, but  a  series  resistance  of  about  .'iO  ohms  in  the  condenser 
circuit  is  needed  to  tone  down  the  suddenness  ot  the  condenser 
discharge.  As  the  process  of  eliminating  these  defective  places 
in  the  paper  is  largely  one  of  breaking  down  the  weak  spots, 
the  operation  is  generally  described  as  the  "  brea^idown  process." 
As  regards  the  direction  of  the  current  there  appears  to  be  little  to 

•The  expression  "megohm's  per  microfarad,  '  though  incorrect.  Is  so 
generally  employed  that  the  custom  has  been  followed  throughout 
this  Paper;  the  phrase  should,  however,  invaiiubly  be  interpreted  as 
"  megohm-microlarads.' 

+  U.K.  i»tent  22,139,  1905. 


choose  ;  if  anything  the  preference  may  be  given  to  connecting  the 
positive  pole  to  the  plain  side  of  the  paper,  but  the  device  works 
(piito  satisfactorily  with  alternating  current.  When  the  breakdown 
device  is  driven  by  an  electric  motor  it  is  of  advantage  to  have  two 
rollers  making  contact  with  the  foiled  side  of  the  paper  at  separate 
points,  preferably  not  less  than  2  ft.  apart ;  the  current  driving  the 
motor  may  then  be  led  along  this  strip  of  foiled  paper  between  the 
two  rolh^rs,  so  that  should  there  be  any  break  in  continuity  in  the 
foiled  surface  the  current  driving  the  motor  would  be  broken  when 
the  fault  passed  the  first  roller,  and  the  stopping  of  the  machine 
would  call  attention  to  the  want  of  continuity.  Pig.  1  shows  the 
necessary  connections.  If  the  apparatus  is  mechanically  driven,  a 
suitable  relay  may  be  connected  between  the  second  and  fourth 
rollers  so  that  a  local  circuit  is  completed  and  a  bell  rung  when- 
ever there  is  any  break  of  continuity  between  the  two  rollers. 


Fio.  1. — Device  for  Tre.vtincj  Tinfoil  P.vper. 

.Joints  in  the  paper  must,  of  course,  be  made  electrically  con- 
tinuous, and  a  simple  way  of  effecting  this  is,  after  the  ends  have 
been  joined  by  lapping  and  pasting  in  the  ordinary  way,  to  paste  on 
to  the  foiled  surface  a  6  in.  strip  of  foiled  paper  placed  face  down- 
wards, so  that  part  of  the  foiled  surface  of  the  strip  makes  contact 
with  one  side  of  the  break  and  part  with  the  other.  It  is  not  desirable 
to  paste  the  whole  of  the  surface  of  the  strip,  since  the  continuity 
of  the  film  may  thereby  be  destroyed  ;  the  usual  plan  is  to  paste 
merely  the  edges  on  each  side,  leaving  the  middle  portion  clean. 
Good  Hour  paste  is  found  to  give  satisfactory  results. 

(To  he  fontinned. ) 


CORRESPONDENCE. 


TK.\NSATLANTIC  WIRELESS  TELEGRAPHY. 

TO  THE  EDITOR  OF  THE  ELECTRICIAN. 

Sir:  With  reference  to  the  recent  report  in  your  columns 
of  an  jiddress  given  at  Liverpool  by  Mr.  Marconi  before  the 
Chamber  of  Commerce,  perhaps  a  few  words  by  an  outsider 
would  be  of  interest  to  your  readers. 

In  spark  telegraphy,  as  is  well  known,  tlis  wave  length  is 
usually  regulated  according  to  the  distance  over  which  com- 
munication is  to  be  effected.  Thus,  stations  intended  to  com- 
muuicate  over  distances  of  70  to  75  mile?  are  fitted  witii 
transmitting  apparatus  throwing  a  wave  of  approximately 
100  metres,  and  the  wave  is  lengthened  with  the  distance.  It 
is  also  well  known  that  the  liability  to  atmospheric  interfer- 
ence increases  Avith  the  wave  length. 

"Mr.  Marconi,  to  communicate  from  Clifden  (Galway )  to  Glace 
Bay  (Nova  Scotia)  uses  a  wave  of  roughlj'  3,000  metres.  With 
such  a  wave,  reduce  the  "  width  "  of  it  as  he  will,  even  with 
the  most  up-to-date  tuning  devices  for  the  receivers,  it  is  impos- 
sible to  cut  out  all  the  atmospheric  interefercnce.  Th.it  this  is 
true  can  be  vciified  by  noting  in  a  recent  article  by  Prof. 
Fessenden  the  complaints  made  by  Glifden  and  Glace  Bay  of 
X's.  Mr.  Mai'coiii  denies  the  accuracy  of  Prof.  Fessenden's 
statemenis;  but  that  they  are  correct  I  have  been  careful  to  verify. 

There  is.  however,  a  method  of  combating  static  disturb- 
ances which  I  have  never  seen  referred  to  in  any  scientific 
journal,  though  it  is  used  both  by  Marconi  and  Fessenden.  It 
is  by  using  avery  high-frequency  spark  discharge.  Atmospheric 
disturbances,  e.xcept  those  which  invariably  accompany  a 
shower  of  sleet,  are  always  of  low  frequency,  and  the  note 
produced  by  them  in  the  receiving  telephones  is  of  very  low 
tone.     Formerly  Marconi's  stations  used  sparks  of  e.xtremelj' 
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low  frequency,  such  as  arc  still  used  by  Die  Gesellschaft  fiir 
Drahtlose  Telegraphie,  aud  when  atmospheric  disturbances 
prevailed  it  was  impossible  to  distinguish,  in  the  receiving 
telephones,  any  dift'crence  between  the  sending  spark  and  the 
disturbances.  It  was  often,  indeed,  quite  impossible  to  know 
whether  ov  not  a  station  was  sending,  even  when  the  ship  was 
well  within  its  range.  As  a  direct  result,  I  have  often  seen  in 
the  papers  published  on  board  the  liners  the  statement — 
"  owing  to  atmospheric  disturbances  during  the  night  no  news 
has  come  to  hand." 

In  Jan.,  1906,  however,  Prof.  Fessenden  built  two  stations, 
one  at  Brant  Kock,  Mass.,  U.S.A.,  and  one  at  Machrihanish 
Bay,  Scotland,  and  these  signalised  the  advent  of  high-fre- 
quenc}'  sparks  as  a  means  of  combating  X's.  The  notes  of 
the  sparks  used  at  these  stations  sounded  in  the  telephones 
about  high  C,  and  an  operator  could  concentrate  his  attention 
on  the  high  note  and  read  messages  which,  owing  to  the  distinc- 
tiveness of  the  spark  from  the  interference,  were  easily  readable 
in  very  bad  conditions.  I  have  known  operators  on  ships 
lying  in  European  ports  to  read  Brant  Rock  with  ease  on 
nights  free  from  atmospheric  disturbances.  "  DDD,"  as  Brant 
Rock  is  popularly  known  among  Marconi  operators,  could 
be  read  with  ease  on  occasions  when  it  was  impossible  to 
tell  whether  or  not  the  stations  at  Cape  Cod  and  Poldhu  were 
sending. 

Poldhu  in  April,  1907,  was  shut  down  and  Clifden  put  tem- 
porarily into  service,  transmitting  the  news  to  the  ships.  In 
.Tune  of  the  same  year  Poldhu  re-opened  with  a  spark  of  much 
higher  frequency  than  was  formerly  used  there,  but  which  was 
still  much  inferior  to  the  clear,  high  note  of  Brant  Rock. 
However,  as  the  atmospheric  disturbances  are  much  more  pre- 
valent on  the  American  side  of  the  Atlantic  than  on  the  Euro- 
pean, and  as  Cape  Cod  was  not  fitted  with  the  new  apparatus, 
I  noticed  little  if  any  improvement  in  the  news  service  in  the 
summer  of  1907.  CliUen  and  Cape  Breton  are  both  fitted 
with  sparks  of  the  same  frequency  as  Poldhu,  and  as  they  have 
been  suft'ering  from  atmospheric  disturbances  in  the  winter 
time  I  shudder  to  think  how  they  will  fare  when  the  annual 
summer  crop  of  X's  comes  on. 

As  to  speed  in  transatlantic  working,  a  little  figuring  will 
show  the  difficulties  to  be  overcome  in  that  line.  CB  and 
CDN  are  fitted  with  a  power  of  ;lOOkw.  Thus,  a  transmission 
speed  of  20  words  per  minute  means  that  the  sending  key  has 
to  break  an  alternating  current  of  80(>  kw.  SOO  times  in  a 
miiMitc.  (For  telegraphic  averages  the  word  is  usuall}'  taken 
as  five  letters  and  the  number  of  marks  per  letter  as  three.) 
To  attain  a  speed  of  100  words  per  minute  it  would  be  neces- 
sary to  break  the  circuit  1,.500  times  per  minute.  I  am  afraid 
the  question  of  arcing  across  the  key  contacts  would  prove 
rather  a  serious  difficulty,  magnetic  blow-outs  or  no  magnetic 
blow-outs. — I  am,  Ac,  jMuiniMKit  A.  London. 

University  of  California,  U.S.A.,  March  HO. 

[We  think  that  Mr.  London  has  confused  high-frequency 
oscillations  with  high  frequency  in  the  sparks  themselves. 
There  is  certainly  an  advantage  in  having  the  sparks  them- 
Bclvos  occurring  so  fre<[uently  that  they  give  a  dci'idcdly  high 
note. — El).  E.\ 


SOME  ASPECTS  OF  THE  SCIENTIFIC  WORK  OP 
LORD  KELVIN. 


At  the  Friday  evening  meeting  of  tiic  Hoyal  Institution  last 
week  Prof.  .1.  Larmor,  secretary  of  the  Royal  Societ}-,  look  the 
above  subject  for  his  discourse,  and  dealt  with  the  matter 
almost  entirely  from  a  thcrmo  ilynaniical  [joint  of  view. 

After  refciiiiij;  liiicfly  to  LokI  Ktlviii's  cnily  life,  tlic  leetiirer  s.iid 
(Imt  tlic  Kcnernl  iin|>i'ewioti  |>ro(lueo(l  at  lirsl  Mij^lit  by  tlie  four  viiliiinitf 
of  liin  eoilected    Hcieiitilie   na|MM'.'4    wjum  a  Koiiiftwhar   \'ai;iie   nolioii   of 
(le..<nl!()ry    ttiouj^li    |irofoiiiMl   o('r;M)i;ition   with    i<lea.H   l1i;it    wei'o   -ificr 
wim'Ih  (o  bo  weldfil   by  iiiore  My.MleiMiilic  expoHitoi'.-^  ioto  niir  iiUHlcni 
thiorelii'al  kiiowlcil^eof  mecliaiiieiil,  eleitiieal  and  optieal  |ihiloso|iliy. 
At  liiot  (jlaiice  his  exposition   in    eliaracteriBlicnlly   i)iaotioHl  termi 
iiology  might  .Hii(f){e8t  thai  these  papers  were  roncenieil  rather  with  the 
engiiicoring  achievements  by  which  he  wa.s  most  widely  known  llinti 
with   new  IJheorctical  fouiidatiooH  of  physiral  Hcience.     Closer  alien 
tion,    however,    compelled    the   noncluoion    that    the    re.tiilt*    of    his 
.intivity  in  the  early  periorl  from  1845  to  1856  were  (H.-rhaps  nnprece 


dented  in  modern  srientitic  annals  ;  at  any  rate,  there  could  have  been 
few  parallels  .since  Newton  and  Huygens  and  their  great  predecessors. 
His  only  peei-  in  general  physics  in  tliose  early  days  was  perhaps 
Helmholtz.  They  began  their  careers  of  investigation  about  the  same 
time,  but  at  first  their  p.aths  did  not  lie  much  together.  For  in  his 
early  years  Helmholtz's  profession  was  that  of  a  physiologist,  though 
in  his  essay  on  the  Conser\atioii  of  Energy  he  re\ealed  in  1847  his 
true  bent  as  a  leader  in  the  exploration  of  physical  ])riiiciples. 
By  the  time  this  famous  essay  came  into  Thomson's  hands  in  1852  he 
had  himself  travelled,  w  ith  Joule's  assistance,  not  only  a.s  far  as  it  hivd 
reached,  but  he  had  also,  on  the  inspiration  derived  from  Carnot, 
descended  far  into  the  true  foundations  of  the  doctrine  of  energy  as 
available  and  recognisable  to  man,  evolving  from  it  ideas  of  revolu- 
tionary significance  as  regards  Iioth  dynamical  science  and  cosmic  evo- 
lution, of  which  no  one  up  to  that  time  had  any  delinite  notion.  The 
lecturer  then  proceeded,  with  the  assistance  of  Sir  .James  Dewar,  to  the 
illustration  by  experiments  of  some  of  the  main  branches  of  Lord 
Kelvin's  work.  The  settlement  of  practical  thermometry  on  a  dyna- 
mical basis  was  etl'ected  by  his  laborious  investigation,  in  conjunction 
w  ith  .Joule,  on  the  cooUng  effect  in  gases.  This  was  illustrated  by  the 
refined  apparatus  of  the  Royal  Institution,  exhibiting  the  large  cool- 
ing etTect  with  carbonic  acid,  the  much  smaller  one  with  air,  and  the 
absence  of  any  noticeable  etl'ect  at  all  with  hydrogen  at  ordinary  pres- 
sures iind  temperatures,  showing  that  it  was  then  a  practically  perfect 
gas.  The  slight  but  remarkable  influence  of  pressure  in  lowering  the 
freezing  point  of  water,  predicted  by  James  Thomson,  became,  when 
it  was  verified  by  his  brother's  experiments,  one  of  the  exciting 
causes  of  the  development  of  thermodynamics.  This  was  illustrated 
by  powerful  apparatus  working  up  to  a  pressure  of  over  1,000  atmos- 
pheres, thus  keeping  water  liquid  down  to  -7deg.  C,  which  illustrated 
at  the  Siime  time  by  its  strict  reversibility  the  perfect  elasticity  and 
absence  of  hysteresis  that  belong  to  the  hydrostatic  compression  of  all 
kinds  of  matter  An  attempt  was  made  to  estimate  the  share  of  Lord 
Kehin,  which  was  considered  by  the  lecturer  to  be  much  larger  than 
is  usually  understood,  in  the  great  modern  doctrine  of  physioiil  and 
chemical  ec|uilibrium,  which  has  more  recently  been  develojjed  in  many 
directions  into  the  application  th.at  modern  exact  data  afford,  mainly 
liy  Willard  Gibbs,  Helmholtz,  van't  Hoti',  and  other  investigators. 
When  he  was  finally  converted  to  accept  fully  Joule's  experimental 
proofs  that  all  kinds  of  energy  were  convertible,  and  that  no  energy 
was  ever  lost  to  the  universe,  by  becoming  able  to  reconcile  it  with 
Carnot's  ])rinciple  which  had  dominated  his  own  thought,  the  accept- 
ance seemed  to  have  carried  with  it  the  enduring  conviction  that  all 
energy  was  at  bottoin  mechanical,  which  had  coloured  much  of  his 
work  in  the  science  of  dynamics.  In  particular  he  tried  hard  for  many 
years  to  discover  some  type  of  material  constitution  that  would  lit  the 
luminiferous  aether.  In  this  [iroblem,  and  earlier  in  the  domain  of  the 
optical  influence  of  magnetism,  discovered  by  Faraday,  hew'as  drawn 
to  a  wider  grasp  of  the  dynamical  effects  of  rotational  momentum.  His 
theory  of  latent  motions  developed  w  ith  practical  illustrations  from  the 
behaviour  of  gyrostats,  was  jierhaps  the  main  advance  achieved  by  the 
science  of  dynamics  in  its  physical  aspect  since  Legrange.  The  phenomena 
of  gyrostats  were  experimentally  illustrated  by  Lord  Kelvin's  original 
apparatus,  show  ing  their  resistance  to  rotation,  their  faculty  of  con- 
ferring stability  where  without  the  spin  there  would  be  none,  and 
tinally  showing  how  a  suspended  gyrostat  changes  the  single  [xjriod  of 
a  conical  ijendulum  into  two  periods,  and  thus  illustrates  the  Zeeman 
miigneto-optic  effect  more  closely  than  its  converse,  the  Faraday 
ellecl,  in  connection  with  which  its  theory  had  been  long  ago  deve- 
loped. The  lecturer  also  refeired  to  Lord  Kelvin's  work  in  evolving 
the  scientific  basis  for  telegraphy  in  comiection  with  the  early  Atlantic 
cables,  and  to  his  preparing  the  way  in  all  directions  for  the  still  re- 
cent electric  transformations  of  mechanical  energy.  From  one  l>oint 
of  \  ie«'  these  .■uhievemonts  may,  however,  be  regarded  as  withdrawing 
his  attention  in  the  time  of  his  greatest  fertility  from  the  theoretical 
problems  in  which  he  had  no  equal,  and  which  will,  perhaps,  constitute 
iiis  most  lasting  fame. 


LE&  S  WATER  RECORDER. 


The  past  few  years  have  witnessed  iho  inlroJiU'tioii,  into  ccQtral 
station  pr^  ctice,  of  devices  for  accurately  ascertaming  the  porforinanco 
of  plant  and  graphically  recording  tlie  results.  By  the  use  of  ihoso 
appliances  the  ctliciencv  of  steam  boilers,  more  particularly,  lias  been 
raised  to  an  extent  wliicli  appreciably  inlluences  tlio  oporaliiis;  costs 
of  the  generating  plant  as  a  whole.  The  Ct\,  rocordGr,  the  draught 
gauge,  the  steam  meter  and  the  fuel  calorimeter  have  all  contributed 
to  the  many  iinprovenionts  which  have  been  noticeable  in  central 
station  boiler-house  working  iluring  the  past  10  years.  It  may  be 
said,  without  fear  of  contradiction,  that  the  results  obtained,  have  in 
every  way  juatilied  the  introduction  by  central  station  ongnioers  of 
such  apparatus, 

Willi  llic  dovicos  referred  to  above,  it  is  possible  to  keep  a  check 
upon  the  work  done  by  thti  men  in  charge  of  the  plant  to  which 
Ihcso  recording  instruments  uro  attached,  I'ntil  re  ently,  how- 
ever, the  station  engineer  has  not  had  at  his  disposal  any  very 
etlicicnl  or  convenient  opparalns  for  the  measurement  and  record, 
ing  of  boiler  feed  water,  or  of  the  condensed  steam  discharged 
from  the  condensers.  In  conjunction  with  bis  other  measuring 
instruments,  one,  which  will  graphically  record  the  rate  of  How  of 
water,  will  enable  the  enginoer-incharge,  not  only  to  ascertain  what 
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tho  boilers  are  doing,  but  also  what  is  the  performance  of  the  gene- 
rating sets  as  a  whole,  and  by  the  measurement  of  the  air-pump 
discharge,  a  clicck  can  be  kept  upon  the  running'  of  either  ime  unit 
or  a  number  of  units,  and  the  amount  of  steam  used  per  indicated 
horse-powerhour  or  per  kilowatt-hour  can  bo  determined. 

Mr.  J.  E.  f-oa.  of  10,  IJrown-street,  Manchester,  has  introduced 
a  recording  instrument,  which   is  of  general  application  for  the 


and  fall  of  water  in  a  tank  fitted  with  a  rectanguUir  or  V-shaped 
notch,  is  not  proportional  to  tho  "  rate  of  Mow''  at  any  moment,  a 
lloat  with  pen  attaclied,  would  only  serve  to  record  tlio  llnctuations 
in  the  level  of  tho  water.  In  tho  "Lea"  recorder,  however,  a 
mechanical  device  is  introduced,  whereby  tho  recording  pen  is 
caused  to  move  according  to  the  rate  of  How  at  any  instant.  This 
device  is  shown  in  detail  in  Fig.  1.    It  consists  of  a  drum,  mounted 


Fig.  1.— Drum   and  Rpikal  used  in  Lea's  Uecoriek. 


measurement  of  water,  when  flowing  freely  over  weirs  or  through 
notches,  but  which  is  especiallj'  suitable  for  the  measurement  of 
boiler  feed  water  and  the  discharges  from  air-pumps.  In  connec- 
tion with  the  two  last-named  purposes,  where  the  quantities  to  be 


I'm.    2.  —  Lka's    ItgCOBDING     MoVgMENT,    SHOWING    Ca.VBT,    HEtOm     (lAUliE, 

AND  Water  Register. 

dealt  with  are  comparatively  small,  the  sharp-edged  V  notch  is 
made  use  of,  in  this  apparatus,  for  measuring  the  flow.  The  value 
of  this  form  of  notch,  for  accurate  measurement,  was  first  demon- 
strated by  Prof.  .Jas.  Thomson,  of  Belfast,  in  the  year  18.58,  in  a 
Paper  which  he  read  before  the  British  Association.     .\s  the  rise  | 


on  a  spiuuie,  at  one  end  of  which  is  a  pinion,  with  which  a  rack, 
attached  to  the  float  rod,  engages.  Round  the  drum  barrel  is  wrapped 
a  spiral  coil  of  wire  forming  a  screw  thread,  the  contour  of  which 
corresponds  with  the  "curve  of  flow."  It  will  be  noticed  that  the 
pitch  of  this  thread  is,  at  first,  very  small,  and  that  it  rapidly  in- 
creases to  the  left  hand  end  of  the  drum,  whilst  after  the  maximum 
limit  is  reached  it  becomes  zero  again.  This  arrangement  limits 
the  movement  of  the  pen,  and  prevents  its  being  damaged  at  either 
end  of  its  travel.  Fig.  2  shows  the  application  of  the  movement  of 
the  drum  to  the  recording  pen  and  chart.  This  illustration  also 
shows  the  lloat  rod  and  rack.  .\s  the  float  rises  the  drum  is  rotated, 
and  the  motion  is  imparted  to  a  slider  bar,  which  may  be  seen 
above  the  drum,  by  moanj  of  an  arm  projecting  from  it.  The 
end  of  this  arm  is  in  engagement  with  the  coil  on  the 
already  referred  to,  by  means  of  a  small  pivoted  saddle 
This   latter   is    prevented   from    leaving    its   position   on 


lower 
drum, 
block. 


l'"iG.  3. — Notch  Tanks  in  .'j.uuJim-. .  Lower   Station  at  Johannesburg. 

the  coil  by  a  small  guard  arm,  which  comes  into  contact  with 
a  fixed  guard  bar,  should  there  be  any  tendency  for  tho  saddle 
to  leave  the  coil.  The  net  effect  of  this  combination  of  devices 
is,  that,  whatever  the  kind  of  weir  used,  or  the  nature  of  the 
diagram  representing  the  ratio  between  depths  of  water  in  the  weir 
and  the  corresponding  rates  of  flow,  the  recording  pen  will  move 
equal  distances  for  equal  increases  or  decreases  in  the  flow,  and 
thus,  when  a  rectangular  chart  is  used  upon  a  cylindrical  recording 
drum,  the  area  of  the  diagram  produced  upon  it,  is  a  measure  of 
the  totil  quantity  passed,  and  this  can  easily  be  deduced  by  means 
of  a  planimeter. 

The  circular  cliart  shown  in  Fig.  2  has  tho  advantage  that  the 
whole  day's  record  can  be  seen  at  a  glance,  but  the  planimeter 
cannot  be  used  for  deducing  the  total  quantity  passed.  Fig.  4  shows 
the  application  of  the  recorder  to  a  notched  tank  for  either  measure- 
ment of  boiler  feed  or  condenser  discharge.  The  recorder  in  this 
instance  is  mounted  directly  over  the  tank,  and  this  is  the  ideal 
position  for  giving  the  most  accurate  results. 
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It  might  here  be  mentioned  that  the  apparatus  is  claimed  to 
possess  a  compensative  action  when  the  water  to  be  measured 
varies  in  temperature.  This  is  explained  by  the  fact  that  if  the 
temperature  rises,  there  is  a  slight  sinkage  of  the  float,  owing  to 
the  reduced  density  of  the  water,  and  vice  versa  it  the  temperature 
falls  the  float  rises,  owing  to  the  increased  buoyancy  of  the  colder 
water.  This  automatic  action  of  the  float  tends  to  the  production 
of  true  records,  by  weight,  over  a  large  range  of  temperature.  It 
may  be  remarked  here  that  scale  divisions  are  marked  out  on  the 


Tsihle  ■■'lioiriiiy  "  Sai-inij''  if  Sttam  Conxum/jtion  i.i  oiily  nduced  1  per 
cent.,  say  from  20  lb.  to  19'8  lb.  per  unit. 


Size 

of 

plant. 

Generat- 
ing costs 
per  unit. 

Cost  of 
steam  pro- 

Units pro- 
duced per 

Saving  in  £.  s.  d. ,  assuming 
that  the  use  of  the  recorder 

duction 

day  of 

leads  to  an  economy  of  onlv  1 

per  unit.' 

12  hours. 

percent,  in  steam  consumption. 

k«-. 

d. 

d. 

Units, 

Per  day. 

Per  vear. 

/ 1,000 

10 

0-76 

12,000 

£0    7    6 

£136  17    6 

L5,00' 

10 

0-75 

60,000 

1  17    6 

684    7    6 

(1,000 

0-8 

0  60 

12,000 

6    0 

109  10    0 

1  5,000 

0-8 

0-60 
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1  10    0 

547  10    0 

1  1,000 

0-6 

0-45 

12,000 

4    6 

82    2    6 

1  5,000 

0-6 

0-45 
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410  12    6 

1  1,000 

0-5 
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12,000 

3    9 

68    8    9 

\  5,000 

0-5 
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60,000 

18    9 

342    3    9 

f  1,000 

0-4 

0-30 

12,000 

3    0 

54  15    0 

1  5,  GOO 

0-4 

0-30 

60,000 

15    0 

275  15    0 

(1,000 

0-3 

0-225 

12,000 

2    3 

41     1     3 

1  6,C00 

0-3 

0-225 

60,000 

11    3 

205    6    3 
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Api'LicATiON  OK  Lea's  Rscohier  to  Notched  Tank,  the  llECOnDER  bbing 

MODNTED    DIRECTLY   OVER    THE   Ta>'K. 


body  of  the  revolving  drum,  and,  by  means  of  a  pointer  projecting 
from  the  saddle  arm,  the  fluctuations  in  the  water  level  of  one  ,  ]  ,,th 
part  of  an  inch,  or  less,  are  easily  discernible.  In  the  instrument 
illustrated  the  vertical  movement  of  the  float  is  only  4^  in.,  while 
the  scale  adjacent  to  the  coil  on  the  drum  is  20  m.  long. 

Fig.  li  shows  three  V- 
notch  tanks  as  used  at  a  j  50  Kw.  Gencraior 

central  electric  power  sta- 
tion near  .Johannesburg. 
The  plant  at  this  station 
comprises  three  1,000  kw. 
engine-type  units,  each 
having  its  own  surface 
condenser  and  Edwards 
air  (ump,  the  discharge 
from  the  latter  being 
passed  through  the  notch 
tank.  The  recorders  are 
placed  inside  the  engine 
room,  and  it  is  possible,  by 
comparing  the  readings  of 
the  respective  instru- 
ments, to  determine,  at 
any  moment,  the  weight 
of  steam  used  per  kilowatt- 
hour.  AVhero  engines  are 
run  non-condensing,  it  is 
nlinoBl  in)poBEiblc  toarrive 
at  the  steam  consumption, 
except  by  the  measuro- 
nient  of  the  feed  water. 

The  recorder  itself  can 
be  situated  at  aliiirmt  any 
Henircd  distance  from  the 
notch  tank,  although,  of 
courBO,  the  nearer  it  is 
to  its  work  the  better,  and 
the  bent  phico  for  the 
float  (which  is  the  acting 
element)  is  in  the  water  of  the  notch  tank,  as  shown  in  Fig.  4.  In 
existing  stalionn  it  should  not  be  a  difficult  matter  to  provide  space 
for  a  small  notch  tank  either  for  the  feed  water  or  for  the  measure 
ment  of  the  air  pump  discharge.  Space  can  generally  be  laid  olT  for 
this  purpose  in  the  foundation  basement  of  the  engme  room,  both 
with  reciprocating  and  turbine  units,  or  in  some  part  of  the  boiUr 


*  This  column  is  based  on  the  fact  that  boiler  house  costs  are,  as  a 
rule,  about  75  per  cent,  of  the  total  generating  costs. 

house.  Fig.  5  illustrates  in  plan  and  elevation  a  typical  arrange- 
ment of  the  notch  tank  and  recording  instrument  for  a  steam  turbine 
set.  The  tank  in  this  instance  is  placed  in  the 
basement, and  the  recording  instrument  is  fixed  on 
the  engine-room  floor  where  it  can  be  conveni- 
ently handled  and  readily  observed  at  any  time. 
We  understand  that  the  introduction  of  this 
instrument  has  created  considerable  interest  on 
the  part  of  central  station  eogineers,  and  already 
a  number  have  been  put  into  operation  with  very 
satisfactory  results.  Among  these  we  may  men- 
tion Manchester,  Blackpool,  West  Ham,  Edin- 
burgh ;  also  such  companies  as  the  Central  Elec- 
tric Supply  Co.,  South  London  Electric  Supply 
Corp.,  the  Great  Eastern  Kailway  Co.,  &c.  The 
table  above  has  been  recently  compiled  by 
Mr.  Lea,  and  we  publish  it  as  illustrating 
clearly  the  saving  to  be  effected  by  the  use 
of  the  recorder.  Taking  the  cost  of  instalHng  a  recorder  as  £60, 
this  will  in  many  cases  be  very  soon  repaid  if  a  saving  of  merely 
1  per  cent,  is  effected.  In  conjunction  with  steam-pressure  recorders, 
CO^  recorders,  and  the  recording  instrument  at  the  electrical  end  of 
the  electricity  station,  it  is  possible  for  the  managing  engineer  to 


Hoi  Well 


FiQ.  5. 
Plan  and  Elevation  op  Applu  atiun  he 

I.Ka's     1{Bu>HDBB     to     TuRIIO-tilNIIlATOB 

Unit. 


pass  constantly  in  view  the  operating  condition  of  the  whole  of  the 
plont.  We  think  that  the  Lea  instrument  will  bo  welcomed  by  all 
station  men,  who  find  it  increasingly  ditlicult  to  keep  track  of  the 
exact  operating  conditions  of  thi>  plant  in  tluiir  charge.  It  meets 
the  caso  of  both  the  noncondonsing  and  the  condensing  station,  and 
in  this  way  should  find  general  apphoalion  in  electric  power  stations 
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ELECTRICAL   EXHIBIT  AT  THE    FRANCO  BRITISH 
EXHIBITION. 


The  abandonment  of  a  scheme  for  getting  together  a  collective 
electrical  exhibit  at  this  Kxliibition,  which  we  commented  on  a  short 
time  ago,  gave  rise  to  general  dissatisfaction,  with  the  result  that 
the  Conference  of  Chief  Ollicials  of  the  FiOndon  Electric  Supply 
Companies  decided,  for  the  benefit  of  the  industry  at  large,  to  take 
definite  steps  towards  securing  space  at  tlie  Exhibition  in  order 
that  electrical  interests  might  be  adequately  represented.  The 
secretary  of  the  Conference,  therefore,  issued  the  following  letter, 
asking  those  interested  to  attend  a  meeting,  and  giving  details  of 
the  form  the  proposed  exhibit  is  to  take : — 

llr.AR  SiR>*:  Von  are  doubtless  aware  that  the  steps  which  were  taken 
to  organise  a  collective  electrical  display  at  this  exhibition  were  re- 
cently abandoned  through  lack  of  sufficient  support.  The  electric 
supply  cimipjinies  of  London  are  strongly  of  ojiinion  that,  having  re- 
gard to  the  magnitude  of  the  Exhibition,  the  importance  of  which  has 
not  as  yet  been  sutiiriently  realised,  it  would  be  detrimental  to  the 
interests  of  the  industry  if  further  efforts  are  not  made  to  remove  tlie 
necessity  for  this  decision  :  and  they  ha\  e,  therefore,  resolved  to  make 
this  ap|)€al  to  the  tiade  to  secure  their  co-operation  iu  promoting  a 
collective  exhibit  worthj'  of  the  occasion. 

With  this  end  in  view,  and  becau.se  of  the  shortness  of  time  at  their 
disposal,  my  conference  have  taken  upon  themsehes  the  responsiliilitv 
of  securing  a  suitaVtle  space  in  the  machinery'  gallery,  and  h.ave 
arranged  m  ith  Messrs.  Waring  for  the  erection  thereon  of  a  handsome 
pavilion.  Suttieient  funds  have  been  guaranteed  by  the  supiily  com- 
panies to  cover  the  cost  of  the  space  and  pavilion,  and  the  general 
superintendence  of  the  exhibit  will  he  undertaken  free  of  charge  by 
my  conference  ;  but  there  remains  the  expense  of  wiring,  current  and 
attendance  still  to  be  provided  for  which  m.ay  be  estimated  not  to 
exceed  £600.  If,  as  is  hoped,  not  less  than  30  firms  respond  to  this 
invitation,  the  average  inclusive  contribution  per  exhibitor  wouhl 
not  be  more  than  £20,  and,  as  there  is  no  obligation  on  exhibitors  to 
provide  attendance  (though  they  are,  of  course,  at  liberty  to  do  so  if 
they  think  pioperl  it  will  be  seen  that  the  cost  of  participation  is  ex- 
tremely moderate.  It  is  proposed  that  half  this  contribution  should 
be  paid  before  the  opening  of  the  exhibit,  and  the  balance  or  such 
amoutit  of  it  as  may  be  required  at  a  lat«r  date.  The  pavilion  will  be 
divided  u|)  into  six  sections  as  follows: —  '  ' 

1.  A  suite  of  furnished  rooms  comprising  hall,  dining  room,  drawing 
room,  bed  room,  nursery  and  kitchen  designed  for  the  display  of 
domestic  lighting,  heating,  cooking  .and  ventilation. 

2.  Small  machinery  worked  liy  motors. 

3.  Medical  apparatus,  including  baths,  high  frequency  an  1  X-ra}' 
appliances. 

4  &  5.  (ieneral  exhibits. 

6.  Reception  room  and  information  bureau,  which  will  be  available 
for  a  few  selected  exiiibits. 

I  am  directed  by  the  Conference  of  officials  to  appeal  to  you  to  con- 
tribute to  the  succes?  of  this  exhibit  Ijy  signifying  your  intention  of 
participating  and  informing  me  what  class  of  goods  you  propose  to 
show  and  the  approximate  amount  of  space  required.  I  shall  be  also 
greatly  obliged  if  you  will  attend  a  meeting  at  this  office  on  Wednes- 
day next,  the  6th  inst.,  at  4  p.m.,  when  the  subject  can  be  more  fully 
discussed.  I  would  draw  your  attention  to  one  of  the  regulations  of 
the  Exhibition  that  all  goods  exhibited  must  be  of  British  produce  or 
manufacture.  F.  .1.  W.^lkfk,  Hon.  Secretary. 

At  the  meeting  held  at  the  offices  of  the  St.  .James'  &  Pall  Mall 
Electric  Light  Co.  under  the  chairmanship  of  Mr.  Frank  Bailey 
(City  ot  London  Electric  Lighting  Uo.)  a  number  of  gentlemen 
representing  both  supply  companies  and  manufacturers  attended. 
The  chairman  briefly  outlined  the  general  idea  of  the  exhibit, 
and  the  meeting  then  resolved  itself,  as  it  by  magic,  into  a  com- 
mittee of  Ways  and  Means.  Everyone  present  was  unanimous  that 
"  something  ought  to  be  done,"  even  if  only  as  a  counterblast  to  the 
"gas  people,"  whose  exhibit  is  to  be,  we  understand,  in  close  proxi- 
mity. The  success  of  the  exhibit  will  depend  to  a  great  extent  on 
the  enthusiasm  with  which  the  idea  is  taken  up  by  manufacturers, 
and  if  the  number  attending  at  yesterday's  meeting  is  any  criterion, 
the  whole  afl'air  should  go  with  a  swing,  .\mong  the  firms  which 
have  already  promised  support  and  are  willing  to  take  space  are 
the  Edison  &  Swan  L'nited  Electric  Light  Co.,  Electromotors  Limi- 
ted, Gilbert  Arc  Lamp  Co.,  .7.  II.  Holmes  &  Co.,  llawlings  Bros., 
Rashleigh  Phipps  &  Co.,  Siemens  Bros,  Dynamo  Works,  Steam 
Electric  Lamp  Co.,  Bergtheil  &  Young,  Berry,  Skinner  &  Co., 
Dowsing  Radiant  Heat  Co.  and  R.  Waygood  &  Co. 

The  Chairman  requested  each  manufacturer's  representative  to 
outline  his  demands.  This  request  was  responded  to  with  alacrity, 
80  that  some  of  the  later  speakers  did  not  conceal  the  fact  that  they 
thought  the  previous  speakers  had  been  greedy,  and  the  general 
opinion  was  expressed  that  if  the  trade  as  a  whole  came  forward 
in  the  same  manner  much  more  space  would  be  needed  than  had 
been  secured.  The  committee,  however,  have  the  option  of  extend- 
ing their  area  if  required,  and  there  need  be  no  fear  of  cramping. 
It  is  also  proposed  to  solicit  the  aid  of  municipal  electrical  under- 
takings in  both  London  and  the  provinces,  and  of  provincial  elec- 
tric supply  companies.  '  f         '  ■ 


Further  developments  have  for  the  present  been  left  in  the  hands 
of  the  committee,  and  it  is  to  be  hoped  that  things  will  soon  crys- 
tallise, for  there  is  no  time  to  be  lost  if  the  exhibit  is  to  be  ready  when 
the  exhibition  opeos.  Though  the  material  profits  accruing  from  an 
exhibition  of  this  kind  may  not  be  very  obvious,  the  harm  done  by 
doing  nothing  would  be  great,  while  an  exhibit  such  as  that  outlined 
above  is  likely  to  appeal  very  forcibly  to  the  general  public. 


PARLIAMENTARY  INTELLIGENCE. 


LONDON  ELECTRIC  SUPPLY  BILLS. 

A  Select  Coiiiinittee  of  t,he  House  of  Lunls,  consisting  of  Lord 
Cromer  (chairman)  and  Lords  Welliy,  Lytton,  Lamingtoii  and  Sauiider- 
son,  commenced  consideration  of  these  bills  yesterday  iThursday). 
The  bills  to  be  dealt  with  were  the  London  and  District  Electricity 
Supply,  the  London  Electric  Supply  and  the  London  (Westminster 
and  Kensington)  Electricity  Sup|)lv  Compuiy's  Bills. 

The  Hon.  .1.  1).  F.  FiTzoER.M.n,  K.C.  (with  whom  were  Messrs. 
Talbot,  K.C,  Clodeand  Thomas)  opened  the  ease  for  the  promoters  of 
the  first-named  liill.  He  said  the  object  of  the  bill  was  to  autborise 
the  promoters  to  incorporate  a  company  and  to  construct  a  large  gene- 
rating station  at  Barking,  on  the  lower  Th.ames,  and  to  supply  elec- 
tricity in  the  Countv  of  London  and  adj.icent  districts  in  Essex, 
Middlesex,  Kent  snd  Surrey  firstly,  to  authorised  undertakers  in  bulk 
and  to  per.son.s . or  authorities  who  are  entitled  to  supply  the  ))ublic 
lighting  of  their  districts,  and,  secondly,  to  supply  current  to  con- 
sumers for  power  purposes.  The  bill  was  similar  to  \Hiat  were  known 
.as  power  bills  which  had  been  passed,  but  no  such  scheme  had  yet 
IVeen  passed  for  Loudon.  There  could  be  no  doubt  (said  counsel)  of 
the  urgency  of  the  matter.  Mr.  Fitzgerald  then  recapitulated  the 
general  and  special  legislation  that  had  beau  pass-ed  regarding  elec- 
tricity supply,  and  dealt  specially  with  the  ICitsoii  clause.  The  .^ondon 
-County  Council  did  not  propose  to  undertake  thesn|!j|)ly  theinselves, 
and  bail  not  intioduceil.i  hill  this  sessidif,tliereforetbe-\vay  was  clear  for 
"private  promoters  to  put  before  Parliament  ascheme  gi.ving.an  ailequate 
solution  of  the  question.  The  schetne  now  presented \voukl  give  a  cheap 
supply  of  electricity  for  power  purposes  in  bulk  throughout  the  whole 
Of  the  proposed  ,'irea  •  Manufacturers  had  great  inducements  to  go 
outside  Loiulon  liv  reason  of  cheaper  land,  lower  rates  and  more 
healthy  surroundings  for  their  workpeople,  if  they  could  only  get  a 
cheap  supply  of  power.  There  were  at  present  in  the  area  covered  by 
the  bill  66 '  generating  stations,  employing  29  different  systems  of 
generation  and  18  different  systems  of  supply,  and  in  such  circum- 
stances cheap  supplv  was  out  of  the  question.  The  elements  which  were 
reiiuired  for  cheap' supplv  were  cheap  coal  (which  could  be  obtanied 
and  delivered  at  a  very  cheap  rate  by  vessels  from  Newcastle  to  the 
proposed  Barking  works  ;  an  unlimiteVl  supplyof  water  for  condensing 
purpo,ses  (a  generating  station  on  the  Thames  would  provide  that  con- 
dition), and  generation  on  a  large  scale  (the  scale  on  which  it  was  jjro- 
posed  to  generate  at  Barking  n-ould  be  so  large  that  the  cost  of  genera- 
tion would  be  reduced  almost  to  a  minimum).  None  of  the  existing 
stations  were  capable  of  giving  the  cheap  supiily  required, and  such  as 
was  proposed  by  the  present  bill,  and  many  of  them  were  badly  situated 
with  respect  to  cheap  supply  of  coal  and  adequate  supply  of  water. 
The  chairman  of  one  of  the  London  companies  said  at  a  recent  meet- 
ing that  half  or  two-thirds  of  the  generating  stations  in  London  might 
wilh  advantage  be  done  away  with.  Capital  cost  of  construction  and 
equipment  of  stations  was  also  an  important  factor  in  securing  aeheap 
supply.  The  capital  cost  per  kilowatt  capacity  in  the  case  of  the  ex- 
istino-  companies  appeared  to  be  £47-&,  and  in  the  case  of  the  local 
authorities  £312,  the  two  clas.ses  of  station  giving  an  average  ot 
€40-85.  In  the  proposed  station  the  capital  cost  w.as  estimated  at 
from  £10  to  £12  per  kilowatt  capacity,  which  woulil  mean  an  immense 
.saving  when  generating  on  a  large  scale.  The  first  object  of  the  bill 
was  to  be  in  a  position  to  supply  to  existing  authorised  undertaker.s 
in  bulk,  but  it  was  optional  for  the  undertakers  to  take  such 
a  supplv  or  not,  and  the  promoters  thouijht  they  could  give  a  supply 
at  such' a  rate  that  it  would  p.-iy  undertakers  to  take  supply  from 
them.  It  was  not  thought,  however,  that  the  new  supply  would  lead 
tlie  yiresent  undertakers  to  abandon  their  works  immediately,  but  they 
would  probably  u.se  a  portion  of  thei.-  works  to  supply  certain  portions 
of  their  areas,'  and  take  a  supply  from  the  new  company  for  other 
portions.  They  would  find  it  more  |ii-otitable  to  take  a  supply 
from  the  new  co'mpaiiv  instead  of  extending  their  stations  or  erectin-' 
new  stations  when  th'e  tiemands  for  current  increased,  bceaiise  land 
Was  verv  expensive  at  many  of  the  places  where  they  were  situated, 
and  taking  supplv  from  the  new  company  would  be  specially  a<h  .an- 
tageous  to  local  authorities,  who  would  by  that  means  avoid  charging 
the  rates  with  an  increased  amount  of  borrowed  money.  It  appeared 
that  the  iJiescnt  companies  were  in  favour  of  a  scheme  such  as  that 
under  discussion,  as  six  of  the  London  supply  companies  had  during 
the  time  the  Administrative  Co  's  bill  was  hefore  a  parliamentary 
committee,  arranged  terms  with  that  company,  subject  to  their  hill 
heing  passed.  The  promotersalsolooked  forward  to  heing  called  upon  to 
siqiply  current  to  tramways,  railways  and  possibly  canals.  Tramways 
and  lailways  had  been  compelled  to  erect  generating  stations  hceau.se 
there  was  no  c  unpany  in  a  position  togive  tliem  a  siqiply  of  elect  ricity 
U|.on  terms  p-olltable  to  them.  The  Ci-ntval  Laiidou,  the  City  and 
South  London,  the  .Motrpimlitan  and  the  .Metropolitan  Di.-jtrict  and 
associated  comp.Tnies  wore  instances  whore  this  h-id  been  done.     He 
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tlioujrht  tlieymig-ht  take  it  llint  any  of  those  companies woulil  have  been 
ghul  toliave  taken  supply  from  a  company  such  as  the  one  projected. 
London  County  Council  and  theLondon  United  Tramways,  \vhi<'h  had 
stations  of  their  o^vn,  miuht  not,  for  a  time  at  any  rate,  be  tempted 
to  take  a  supply  from  the  new  company,  but  all  the  great  railways 
coming  into  London  would,  he  thought,  be  ghid  to  entertain  the  ques- 
tion of  working  their  suburban  traffic  by  electricity  it  a  supply  could 
be  got  from  a  large  company  such  as  that  proposed.  The  most 
.succes.sful  power  company  at  present  was  that  on  Tyneside,  and  they 
supplied  the  North  Eastern  Railway  Co.  with  jiower  for  «-orking  S7 
miles  of  suburban  lines.  With  regard  to  the  other  power  users,  the 
third  class  of  consumers,  man}'  of  them  used  steam  |)lant  or  electri- 
cal installations  of  their  own,  and  to  get  them  to  do  away  with 
tlieir  own  plant  it  was  necessary  to  show  that  they  could  be  given 
a  supplj'  at  a  price  that  would  make  it  pay  them  to  do  awaj- 
with  it.  "  The  experience  at  Tyneside  showed  that  a  large  number  of 
power  users  who  did  not  at  present  get  any  supplj-  or  only  took  a 
limited  supply  from  the  jMesent  supplj-  authorities  would  tidie  a  supply 
from  the  new  company.  According  to  the  last  Board  of  Trade  leturns, 
the  prices  for  power  sujiply  tjy  the  existing  companies  in  the  area 
covered  by  the  bill  \aried  from  2'47d.  to  Id.  per  unit.  The  companies 
which  supplied  at  the  lowest  rates  for  power  were  the  St.  .T.ames' 
&  I'all  Mall  and  the  Westminster,  but  lioth  those  companies 
supplied  districts  which  were  not  industrial  districts,  and  their  de- 
mands were  mainly  for  lighting,  and  the  bulk  of  their  income  was 
earned  from  the  supply-  for  lighting  in  residential  areas  to  wealthy 
consumers.  They  supplied  jjower  at  a  rate  \vhich  would  not  be  re- 
munerative to  them  if  power  supply  were  their  business.  The  St. 
James' Co.  during  one  year  supplied  671,000  units  for  power  against 
7,296,000  units  for  lighting,  the  latter  being  charged  for  at  .an  average 
of  3-462d.  per  unit.  Those  companies  could,  however,  supply  current 
for  power  in  limited  quantities  at  a  low  price  without  actu.al  loss, 
because  the  power  supply  was  only  an  .adjunct  to  the  lighting  supply 
and  was  mainly  sujiplied  during  the  daytime  when  ligliting  was  not 
nuich  required.  The  chairman  of  the  St.  .fames'  Co.  exiilained  that 
matter  in  a  speech  on  Feb.  18  this  year  and  said  that  their  power 
supply  was  only  12  per  cent,  of  the  whole  and  was  in  the  nature  of  a 
bye-product,  which  involved  no  addition  to  capital  cost  and  practi- 
cally no  addition  to  running  costs,  except  the  comparatively  trifling 
cost  of  coal  and  water,  and  under  these  circumstances  the  charge 
for  power  left  a  profit.  That  was  also  true  of  most  of  the  com- 
panies in  London.  It  was  certainly  true  of  the  Westminster,  who 
although  they  supplied  a  larger  quantity  for  power,  also  supplied  it  as 
a  liye-product.  They  supplied  2,909,000  units  for  power  at  Id-  and 
11,262,000  unitsfor  private  lighting  at  4id.  per  unit,  and  the  income 
they  got  from  power  supply  was  a  very  small  percentage  of  their  entire 
income.  Local  authorities'  prices  varied  from  2'53d.  per  unit  to  0'95d., 
the  latter  being  the  charge  at  West  Ham.  In  West  Ham  they  gave 
a  \ery  large  supply  for  tramways  which  were  the  jiroperty  of  the  Cor- 
poration, but  even  their  charge  was  in  excess  of  that  jiroiKJSed  to  be 
charged  by  the  new  company.  Tlie  charge  proposed  to  lie  made  to 
undertakers  or  consumers  whose  maximum  demand  exceeded  250  kw. 
was  £3  per  annum  |)er  kilowatt  of  maximum  power  required  and  0'55d. 
per  unit  in  the  case  of  alternating  ciu'rent  untransformcd.  In  the  case 
of  a.c.  transformcfl  or  direct  current  the  charges  would  Vie  a  little  higher. 
AVhere  a  person  took  a  supply  for  power  ho  would  be  allowed  to  use  a 
portion  of  the  supply  for  lighting  the  premises  in  which  the  power 
supply  was  u.sed,  provided  the  quantity  u.sed  for  lighting  did  not 
exceed  20  per  cent,  of  tht  total  quantity  taken.  The  Kitson  clause 
had  not  been  very  acceptable  to  undertakers,  because  under  that  clause, 
until  a  diiision  had  been  given  by  the  Board  of  Trade,  undertakers 
would  mil  know  «  hat  their  exact  position  w.as,  and  therefore  in  the  pre- 
sent bill  they  had  cnd(!a\"our'ed  to  establi.sh  a  provision  that  \\  ouUl  work 
aulomati(;ally  and  would  not  require  the  Board  of  Trades  inter- 
vention. The  bill  said  the  piomoters  were  willing  to  supply  to  the 
undertakers  at  such  and  such  a  pri(^e,  and  thelattcroughtto  be  able  (o 
supply  to  the  consumer  at  a  |)crcenlage  above  that  price  that  would 
give  them  a  reasojiablc  |irolit  according  to  the  amount  of  the  de- 
mand. If  the  .supply  taken  were  as  low  as  lOOkw.,  the  undertaker 
would  be  entitled  to  add  15  per  cent,  to  the  price,  or,  if  the  demand 
were  only  50  kw.,  he  would  be  entitled  to  add  20  liei-  cent.  — that 
was  was  so  say,  he  would  be  able  to  add  1  per  cent,  to  (he  price  the 
company  was  charging  him  for  every  10  kw.  that  the  consumer's  de- 
mand was  below  250  Uw.,  and  if  a  consumer  could  not  got  a  supply  from 
ihe  unilertakcron  lli.it  bjisi.she  could  come  to  the  Power  Co.  and  get  it. 
liul  if  the  commitlee  thought  it  better  to  insert  the  Kitson  clause  the 
promoters  would  be  willing  to  ai:ccpt  it.  The  bill  provided  that  a 
consumer  oi-  unilcrtaker  takinga  siqiply  from  the  new  company  wiiuld 
have  to  t-ako  or  pay  for  a  supply  for  at  least  seven  years  of  such  an 
amount  that  the  payment  would  not  be  less  than  20  per  cent,  per  annum 
on  the  capital  cost  incurred  by  the  company  in  making  provision  for 
.such  supply.  The  provisions  wiiich  the  arbitrutijr  would  have  to 
regard  in  case  of  a  dispute  were  the  ordinaiy  provisions  in.serted  in 
a  bill  of  that  kind,  and  the  grailuatcd  charges  for  supply  to  con- 
sumers which  it  was  pnipciscil  Ici  insert  wv.rc  meant  to  guard  .'igainst 
hardship  to  the  consumer  oi  urulertaUer.  Tin-  powei-  company  might 
othorwiso  say  "We  will  not  give  you  a  supply,  you  must  go  to  an 
lu  bitrutor."  The  terms  Hiatcd  for  HU[iplleH  from  250  Uw.  down  to  5  kw. 
were  put  in  because  there  wius  a  dilliculty  in  lixing  the  prices  in  the 
bill.  111!  thought  verv  few  <|uestionM  would  arise  which  wouhl  make 
it  neccHsary  to  go  to  (lie  Board  of  Traile. 

'J'hcre  were  17  petit  ioneis  against  the  bill,  14  being  reprcfontcd  by 
1  iiunsel.  All  objections  were  on  the  i;round  of  com|iclition.  Tlio 
piincijial  business  donu  by  the  (ibjeclors  was  the  supply  of  iiirrcnt  for 
lighting,  with,  perlaqis,  one  exception,   in   wliieli  ciLse  a  fair  aiiioiint 


of  power  supply  Wius  done.  Railways  and  tramways  were  not 
supplied  by  any  of  the  objectors,  with  the  one  exception-  Under 
the  bill  the  promoters  would  not  come  into  competition  with  sup- 
pliers of  current  for  electric  light,  the  principa!  business  would 
be  the  supply  of  current  for  jjower  to  large  users.  Two  of  the 
objections  were  from  promoters  of  other  bills  to  be  considered 
by  that  Committee.  Neither  of  these  bills  offered  any  solution  of  the 
problem  of  power  supply  for  London.  They  were  both  what  w.as 
known  as  "  linking-up  "  bills. 

At  the  conclusion  of  Mr.  Fitzgerald's  opening  the  Committee  ad- 
journed until  to-d.ay  (Friday),  when  the  evidence  of  Mr.  H.  F.  Parshall, 
one  of  the  engineers  to  the  ])romotors,  is  to  be  taken. 

Mr.  Parshall  is,  we  understand,  followed  by  Mr.  Robert  Hammond 
and  Mr.  F.  H.  Pearson. 


NEW  LONDON  BUILDING  REGULATIONS. 

On  Wednesday  the  House  of  Commons  Police  and  Sanitary  Co  in 
mittee,  presided  over  liy  Mr.  t^ayland  Barratt,  approved  provisions 
contained  in  the  London  County  Council  ((ieneral  Powers)  Bill  the 
ell'ect  of  which  is  to  repeal  three  sections  of  the  London  Building  Act, 
1894,  dealing  with  the  cubical  extent  of  buildings,  consent  to  larger 
dimensions,  and  fixing  rules  as  to  the  uniting  of  buildings,  &e.,  and 
giving  the  County  Council  discretionary  power  to  extend,  under 
special  circumstances,  the  existing  limit  of  the  cubical  capacity  of 
buildings  allowed  and  the  size  of  openings  between  buildings. 

Giving  evidence  in  support  of  the  proposetl  clauses,  Mr.  Ale.\asder 
Siemens  explained  that  his  lirms  (Siemens  Bros.  &  Co.  and  Siemens 
Bros.  Dynamo  Works)  had  extensive  electrical  manufacturing  works 
at  Woolwich  and  Sta6ford.  On  behalf  of  liis  own  comiianies,  and 
.also  of  the  London  &  District  Association  of  Engineering  Employers, 
he  heartily  siqiportcil  the  view  that,  in  the  interests  of  trade,  it  was 
highly  desirable  that  the  proposals  should  bo  passed.  The  present  re- 
strictions undoubtedly  interfered  with  industry  in  London.  Owing  to 
the  increa.sed  size  of  engines  and  maohinos  uhich  now  had  to  be  made 
they  had  found  it  quite  irapo.ssible  to  carry  out  certain  work  at  the 
dynamo  works  at  Woolwich.  There,  in  the  case  of  large  machinery, 
it  had  to  be  restricted  in  several  shops  on  account  of  the  stringent 
limit  as  to  dimensions.  The  restrictions  as  to  the  size  of  doors  between 
adjoining  shops  was  a  matter  which  seriously  interfered  with  Ijusiness  ; 
the}-  were  obliged  to  take  machines  to  pieces  and  re-erect  them  in  ad- 
joining shops  because  tliey  could  not  make  tliem  in  the  one  shop.  As  a 
result  of  the  inconvenient  regulations  in  the  Metropolis,  witness's 
firm  had  had  to  take  work  into  the  provinces  for  execution,  and  he 
mentioned  their  erection  of  a  large  new  machine  shop  at  Stafford  of 
.something  like  2,000,000  cubic  ft;  capacity.  The  size  of  machines  was 
verj'  much  larger  than  in  1894,  and  large  shops  were  absolutely 
necessary  for  making  them. 

As  stated,  the  provisions  asked  for  liy  the  L.C.C.  were  accepted  by 
the  Committee. 


LEGAL  INTELLIGENCE. 


Ernest  Scott  &  Mountain  v.  Kent  Collieries  (Ltd.). 

The  hearing  of  this  case  was  resumed  on  I'liday,  by  the  Otiicial 
Referee  (Mr.  Muir  Mackenzie,  K.C.). 

Mr.  IT.  S.  HiiMiTox  gave  evidence  as  to  tests  of  the  machinery  which 
had  been  made.  He  found  nothing  in  the  di.agrams  to  suggest  faulty 
design  or  faulty  construction. 

Mr.  U.  W.  R.WESsiiAW  had  .also  inspected  the  machinery  on  three 
occasions  ,at  Dover.  He  examined  the  steam  pipes  of  the  boiler,  and 
found  a  great  deal  of  leakage  in  the  pipes,  that  the  steam  pipe  from 
the  .sl<;am  main  to  the  engine  came  out  at  the  side  instead  of  out 
of  the  top,  and  as  a  result  water  and  dirt  would  be  more  likely  to 
pass  through  the  engine  than  it  wouUI  if  the  pil>0  came  out  from 
the  top.  Ho  found  one  of  the  stop  valves  leaking  luully  in 
No.  2  engine.  In  that  case  the  engine  could  not  be  ^topped  by  that 
jiarticular  valve.  The  drain  pipes  from  the  engine  cylinders  wore 
leaking  badly.  The  engine  room  was  badly  vonlilatcd.  He  cor- 
roborated the  evidence  of  the  last  witness  as  to  what  was  shown  by 
the  diagrams.  Ho  (witness)  thought  that  tcmpcratuios  of  tho  water 
which  p.a.sscd  through  the  motor  should  have  liecn  taken.  There  was 
a  moasui'cmcnt  at  the  I'olliery  of  the  quantity  of  water  pumped.  He 
considered  that  the  motors  supplied  by  plaintitls  were  ca|>al>le  of 
doing  the  work  they  were  supi)licd  to  do.  He  thought  also  (hat  tho 
gonerating  sets  wia-e  capable  of  generating  what  was  wanted.  Ho 
found  that  engines  of  those  dimensions  would  readily  develop 
400  11.11. 1'.  He  saw  no  defective  design  in  the  generators,  which  were 
not  loo  small  to  do  what  they  wore  intended  to  do.  He  ilid  not  think 
that  the  test  of  what  the  eiiEino  could  do  was  of  any  value  considered 
in  the  light  of  the  spccitioation.  The  test  was  not  an  accurate  one  in 
the  circumstances.  There  wore  certain  dcfoct.s  in  the  engine  which 
could  be  made  good,  so  as  to  make  it  comply  with  I  he  specification. 
He  took  the  temiicrature  of  tho  water  in  the  shaft  whc-ii  he  wont  there 
on  Marc'ji  17.  Ho  tliought  ho  also  had  taken  the  lempcraturo  of  tho 
air  in  the  shaft.  Tho  water  was  70  F.  and  the  air  61  F.  He  did  not 
know  that  the  tempciat uro  of  (lie  water  coming  into  the  shaft  below 
the  tiilibiiigwas  a  tcni|icratiirc  of  75dcg.  Overheating  under  somo 
circumstances  would  indicate  detective  design. 

Mr.  Molil.lvV,  who  w.is  loft  by  plaintitls  in  I'haigo  of  the  work,  did 
not  Hgroi!  tliat  the  water  which  gave  trouble  with  the  plant  wa.M  duo 
moro  to  iiiuiNtiiro  cuiidoiisatioii  in  the  iiiiitois  than  to   tho  splasliiii){ 
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caused  liy  the  pumjjs.  Refening  to  the  occasion  when  the  motor 
fused,  witness  said  in  his  opinion  it  was  due  to  tlie  follow- 
ins  causes  :  That  afternoon  they  stopped  the  pmnps  in  order  to 
sphce  on  anotlicr  length  to  tlie  cable.  The  motor  had  been 
runniii";  for  some  time  at  a  good  temperature,  lint  this  opera- 
tion causeil  a  stoppage  of  3J  lionis  for  the  motor  at  a  depth 
of  550  ft.  in  tlie  shaft.  The  atmosphere  at  that  ilcpth  was  very 
moist,  and  the  comleiisation  took  place.  .\s  a  result,  when  the 
motor  was  started  again  it  fused.  He  admitted  that  the  machine 
would  not  cool  ilown  entirely  in  that  time,  but  thought  that  it  might 
do  so  sulhciently  to  cause  a  vacuum  and  thus  draw  the  moist  air  into 
the  coils.  He  was  under  tho  impression  that  the  Colliery  Co.  would 
supply  him  with  anything  necessary  while  working.  Ho  asked  Mr, 
Kali  (of  the  company)  several  times  for  certain  things,  but  failing  to 
.;et  them,  eventually  wrot«  to  his  own  Hrinin  Newcastle  for  them. 

Tliis  concliidcil  the  case  for  plaintiH's,  and  Mr.  Boiistield  addressed 
the  Referee  for  the  defence  anil  counterclaim.  From  defendants' 
point  of  view  tho  counter-cl.iini  was  the  mostseriousjiart  of  the  case. 
The  Kent  Colliery  Co.  had  raised  some  £100,030  in  cash  in  order  to 
take  over  the  Dover  Colliery  and  to  continui-  the  work  of  prospecting 
for  coal,  upon  which  a  large  amount  of  money  had  already  been  spent. 
The  undertaking  presented  only  ordinary  engineering  dilHculties 
which  would  not  be  diHicult  to  overcome  b\'  the  use  of  ordinary  skill 
and  with  care  in  the  selection  of  appliances  with  which  to  carry  out 
the  work.  As  the  result  of  the  failure  of  these  appliances,  a  very 
large  amount  of  capital  had  been  sacrificed.  Of  course  they  could 
not  expect  to  get  back  all  that  money,  but  he  was  anxious  to  put 
before  the  Court  what  had  ^actually  happenei'  and  to  show  that  the 
lo.ss  they  had  suti'ercd  arose  directly  out  of  the  contract  with  plain- 
tiffs to  supply  pumps  to  be  capable  of  doing  a  certain  duty  in  a  certain 
manner,  according  to  a  certain  specification.  Defendants  had  done 
certain  work  by  the  use  of  imperfect  appliances.  It  was  quite  true 
they  had  used  these  appliances,  imperfect  though  they  were,  but  they 
did  so  because  by  so  doing  it  meant  not  so  great  a  lo.'s  as  would  have 
been  sustained  had  they  rejected  the  plaintiffs'  machinery  in  the  first 
instance  and  waited  whilst  Messrs.  Scott  it  Mountain  supplied  plant 
capable  of  doing  the  work  re(|uired.  There  was  one  and  only  one 
serious  and  vital  defect  in  the  installation.  It  was  that  the  motors  for 
the  pumps  would  not  carry  the  full  load  without  overheating  and 
fusing.  AUtlie  other  troubles  arose  from  this  fact,  and  this  was  the  cause 
I  if  all  the  delays  and  undue  coal  consumption.  Throughout  the  whole 
time  the  plant  was  running  the  coal  consumption  was  excessive.  This 
was  attributal-ile  to  two  causes.  First  of  all,  when  one  pum[j  was  doing 
the  work,  instead  of  requiring  only  281b.  of  steam  to  develop  a  kilo- 
watt of  energy  it  was  using  471b.,  and  secondly,  in  order  to  minimise 
the  delay  and  damage  two  pumps  were  run  at  half  load,  which  neces- 
sitated an  extra  set  of  alternators,  which,  it  had  been  admitted,  in- 
volved very  extr.avagant  coal  consumption.  Counsel  submitted  that 
plaintiffs  conhl  not  have  had  any  experience  of  the  running  of  enclosed 
motors  in  damp  shafts.  Their  mistake  was  that  the}'  relied  upon  a 
water-j.acket  cooling  .system  instead  of  upon  ventilation  in  order  to 
keep  the  motors  cool.  That  meant  that  there  could  be  very  little  cir- 
calation  of  air  inside  the  motor,  and  if  there  were  any  moisture  there 
there  «as  little  chance  of  getting  it  out.  It  was  an  experiment  upon 
the  part  of  plaintiffs,  and  they  did  not  reckon  on  the  serious  results  of 
water  condensation  in  the  coils  of  such  enclosed  motors.  There  was 
another  point.  The  water  circulated  on  the  outside  of  the  stator,  con- 
sequently the  heat  from  the  rotor  had  to  make  its  way  right  through 
the  stator  before  it  could  be  cooled.  It  was  this  lack  of  air  ventilation 
which  caused  the  motors  to  break  down.  During  the  whole  period, 
from  .luly,  1906,  to  Dec,  1907,  the  pumps  never  had  anything  like 
their  full  load  m  ithout  the  motors  overheating  and  breaking  down. 
The  determining  factor,  in  giving  the  contract  to  plaintiffs  above  the 
heads  of  those  who  had  quoted  a  lower  price,  w.as  their  guarantee 
with  regard  to  ste;im  consumption.  It  was  that  the  steam  consum|i- 
tion  on  a  full-load  would  not  exceed  28  lb.  of  steam  per  kilowatt  hour. 
Plaintiffs  contended  that  thej'  did  not  guarantee  that  consumption 
per  kilowatt  hour,  but  jier  kilowatt  ampere,  which  was  15  per  cent, 
less.  Mr.  BousHeld  read  the  correspondence  which  had  passed  be- 
tween the  parties,  and  said  there  was  no  suggestion  to  be  found  for 
jjutting  two  pumps  side  by  side  into  the  sliaft.  It  was  one  compensa- 
tion arrangement  they  were  working  with,  and  there  was  no  sugges- 
tion about  two.  The  first  pump  was  not  delivered  until  two  months 
after  the  date  fixed  bj'  the  contract  for  delivery.  He  submitted  that 
defendants  were  entitled  to  something  for  that  delay,  seeing  that  the 
pumps  were  a  \ital  part  of  the  delivery.  That  delay  was  not  caused 
through  anything  at  the  power  house.  It  had  been  suggested  by 
plaintiffs  that  there  was  sufficient  available  Sfiace  for  a  second  com- 
jiensation  arrangement.  Defendants  made  the  suggestion  in  one  of 
their  letters  which  was  in  accordance  with  the  possiljility  of  working 
the  two  plants  side  by  side  in  the  pit.  The  letter  rather  sat  upon  the 
idea.  If  it  was  a  matter  of  importance  to  have  the  two  plants  side  by 
side,  plaintiffs  should  have  made  some  counter  suggestion  which  en- 
abled them  to  have  the  two  things  side  by  side.  Of  course,  that  was  done 
afterwards,  but  it  was  subsequent  to  the  period  when  it  was  a  matter 
of  importance.  When  Mr.  Houston  took  charge  there  commenced  the 
series  of  dis.asters  for  which  defendants  souglit  compensation.  When- 
ever a  test  was  contemplated  something  broke  down,  and  the  test 
never  came  ort'.  The  working  started  on  July  31  and  the  thing  broke 
down  on  Aug.  1.  The  official  referee  would  see  from  the  letters  that 
the  insulation  was  partly  at  the  bottom  of  the  trouble  because,  of 
course,  if  you  got  tilings  to  an  overheat  it  burnt  U|)  the  cotton  very 
<|uickly.  There  was  also  trouble  of  insulation  on  the  ipicstion  of 
moisture.  One  of  the  reasons  why  the  motors  did  not  go  as  thej' 
should   have  gone   was  because   the  insulation  had  been   swamped. 


Every  detail  of  the  running  of  the  iiump  was  under  plaintiffs'  control, 
and  it  could  not  be  said  for  a  moment  that  defendants  interfered  with 
the  order  of  running  or  the  method  of  the  running,  or  that  defendanta 
were  responsible  for  di\erting  plaintiffs  from  what  they  considered 
was  the  best  method  of  running.  It  was  always  thoroughly  under- 
slooil  th.it  the  expense  of  the  experiments  which  had  t.iken  place  and 
of  doing  what  was  necessary  to  put  the  plant  right  should  fall  upon 
Iihuntiffs.  Defendants'  case  was  that  one  |iump  if  it  had  been  in  proper 
working  order  should  have  got  to  the  bottom  of  the  620  ft.  within  about 
a  fortnight.  Aliout  fi\'o  months  was  occupied  in  getting  down  to  the 
bottom  of  the  first  level.  There  was  no  ground  for  the  suggestion 
that  ilefendant,s  were  responsible  for  anv  delay  which  had  occurred. 

.Mr.  l>ANc  asti:r,  a  director  of  defendant  company,  said  that  the 
different  incidents  which  had  been  referred  to  in  the  course  of  the  case 
were  incidents  which  were  always  co  be  met  with  when  pumps  have 
to  be  made.  He  received  assurances  from  iilaintiffs  that  notwith- 
standing those  things  the  pumps  would  be  capable  of  doing  the  work 
required.  Plaintiffs'  estimate  was  consideralily  higher  than  many  of 
the  others  who  had  tendered.  It  was  never  suggested  that  it  would  be 
necessary  to  have  two  pumps  working  together  in  the  shaft.  Roughly 
speaking,  the  breakdowns  had  a  very  prcducial  effect  upon  the  com- 
pany ;  in  fact,  it  was  absolute  ruination  to  the  coinpanj'.  They  had 
raised  a  large  sum  from  the  public  (£200,000)  and  they  had  very  little 
of  it  left.  His  manager  might  have  contemplated  before  the  break- 
down having  two  pumps  in  the  shaft,  but  it  certainl}'  was  never 
contem[iIated  having  the  pumps  at  the  same  level.  Witness  made  up 
his  mind  that  the  engines  were  not  capable  of  jjerforming  their  duty 
with  the  specified  coal  consumption  from  the  Ijeginning.  They  were 
only  doing  half  lo.ad  and  burning  far  too  much  coal.  He  made  up  his 
mind  that  the  motors  were  not  according  to  contract  after  the  first 
breakdown  occurred  m  Aug.,  1903.  It  had  alwajs  been  declared  by 
the  plaintift's  that  the  defects  were  only  minor  ones,  and  could  soon  bs 
put  right. 

Prof.  En.  Hai.l,  another  director  of  defendant  company,  said  he  was 
present  .at  the  interview  between  the  )5.ai'ties  on  Dec.  13,  1905,  just 
before  the  contract  was  entered  into.  'To  the  l.iest  of  his  recollection, 
nothing  was  said  at  that  time  about  having  two  pumps  to  deal  with 
a  pit  623ft.  deep.  He  understood  that  two  pumps  were  to  be  ob- 
tained, one  to  do  the  work  and  the  other  to  be  used  as  a  stand-by. 
At  a  later  interview  plaintifis  admittetl  that  the  pumps  had  broken 
down,  and  it  was  decided  that  a  third  pump  should  be  obtained. 

Mr.  Wm.  Thom.vs,  certificated  collierj'  manager,  also  gave  evidence. 
He  said  he  had  never  known  of  two  pumps  lieing  placed  in  a  shaft  work- 
ing alternatel}-.  He  admitted  he  had  never  seen  an  electric  suspended 
pump  working  in  a  colliery  shaft,  nor  did  he  know  the  weight  of 
such  pumps  with  motors,  &c.,  nor  was  any  information  given  him  with 
regard  to  the  matter  at  the  time.  Asked  how  he  could  form  any 
opinion  as  to  the  efficiency  of  the  tackle  used  for  the  pumps  under 
such  circumstances,  witness  replied  that  his  own  experience  told  him 
that  the  head  framing  over  the  colliery  shaft  would  have  supported 
40  or  50  tons. 

The  hearing  was  then  adjourned  till  to-day  (Friday). 


MUNICIPAL,  FOREIGN  &  GENERAL  NOTES. 


APPOINTMENTS  VACANT  AND  FILLED. 

Applications  are  invited  for  the  position  of  assistant  professor  of 
physics  at  Heriot-  Watt  College,  Edinburgh.  Salary  £-225.per  annum. 
Applications  by  May  23.     See  advertisement. 

Applications  are  invited  for  the  chair  of  Civil  Engineering  at,  the 
University  of  Liverpool,  which  has  recently  been  established  in  the 
Faculty  of  Engineering.  Particulars  from  the  Begistrar,  to  whom 
applications,  with  12  copies  of  testimonials  and  references,  should 
be  sent  before  May  15. 

A  professor  of  mechanical  engineering  is  required  for  Poona  Col- 
lege of  Science,  India.  Salary  K.500,  rising  to  R. 1,000  per  month. 
Applications  to  the  Secretary,  Public  Department,  India  Office, 
London,  by  .June  15. 

Mr.  W.  Jackson  has  been  appointed  telegraph  superintendent  of 
the  Buenos  Ayres  Great  Southern  Railway,  in  succession  to  Mr.  3: 
Braysbaw  who  is  retiring  after  having  held  the  position  2o  years. 


EDUCATIONAL  NOTICES. 


Technological  Scholarships. —The  West  Riding  of  Yorksliire 
County  Council  oti'er  technological  scholarships,  each  of  the  value 
of  £60,  to  residents  within  the  administrative  area  of  the  West 
Riding  of  Yorkshire,  and  available  for  courses  of  instruction  in  con- 
nection with  engineering  (mechanical  or  electrical),  metallurgj', 
textiles,  dyeing,  or  other  approved  industries.  These  scholarships 
are  intended  for  young  artisans  who  already  have  a  suitable  amount 
of  mill  or  workshop  experience,  and  the  awards  will  be  mainly 
based  on  the  results  of  the  examinations  of  the  Board  of  Education 
and  of  the  City  and  Guilds  of  London  Institute.  lu  addition  to  the 
above,  the  County  Council  offer  eight  minor  technological  scholar 
ships,  value  £50  per  annum,  tenable  by  persons  who  have  had 
practical  experience  at  a  trade  for  at  least  one  year,  and  have  con- 
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currently  attended  day  or  evening  classes,  or  by  pupils  who  are  about 
to  leave  the  secondary  schools.  These  scholarships  will  be  awarded 
on  the  results  of  a  written,  practical  and  oral  examination.  Appli- 
cation forms,  &c.,  from  the  Education  Department  (Technical 
Department),  County  Ilall.  Wakefield. 

Manchester  Municipal  School  of  Technology. — A  course  of  six 
lectures  on  "The  Principles  of  Kloctrical  Control"  will  be  given 
by  Dr.  C.  C.  Garrard  at  this  school  on  Thursday  evenings  (seven  to 
eight),  commencing  May  7. 


Aberdeen. — The  Admiralty  recently  invited  the  Corporation  to 
quote  terms  for  the  supply  of  electricity  tor  a  wireless  telegraph 
station  at  Stoneywood,  and  the  city  electrical  engineer  (Mr.  J.  Alex. 
Bell)  recommends  the  following  conditions  :— 

(1)  That  the  supph'  lie  available  within  six  month.s  from  the  date  of 
the  Admiralty  .agreeing  to  terms ;  (2)  that  supply  be  three-phase 
6,600  volts  50  period.s  transformed  down  lo  thiee-phase  low -tension 
440  volts  hi  Admiralty  premises,  the  Admiralty  to  provide  accommo- 
dation for  traiisfiirmer.s  and  switchgear  ;  (3)  that  the  charges  he  on  a 
Hat  rate  of  4.^<i.  per  unit  for  all  supply  — heating,  lighting  and  tele- 
graph work — with  a  guarantee  of  £450  per  annum  fur  live  years  ;  (4) 
that  the  Corporation  lay  feeder  cables  from  Feiryhill  to  Stoneywood, 
provided  Admiralty  pay  £1,000  tciwards  cost  of  same,  the  Coi-poration 
to  maintain  free  of  cost  the  feeder  cable,  which  is  to  remain  the  uro- 
perty  of  the  Cor|ioratioii. 

Should  these  terms  be  accepted  steps  will  probably  be  taken  to  give 

a  supply  for  public  and  private  ligliting  in  Woodside  and  Old  Aberdeen. 

The  question  of  the  terms  ujiou   which  the   sup|)ly   of   electrical 

energy  is  to  be  continued  to  the  Alierdeen  .Suburban  Tramways  Co.  is 

to  be  referred  to  a  Board  of  Trade  arbitrator. 

Aberdare. — The  Council  have  decided  to  proceed  with  the  scheme 
for  the  erection  of  electricity  works,  and  Mr.  Sellon  has  been  engaged 
to  prepare  plans,  &e. 

Anglo-French  Telephone  Facilities.— The  president  of  the 
British  Chamber  of  Commerce  in  Paris  (Mr.  Walter  Eehrens) 
waited  upon  the  French  Under-Secretary  for  Posts  and  Telegraphs 
(M.  Simyan)  on  Tuesday,  in  order  to  urge  upon  him  the  necessity 
of  making  a  reduction  in  the  Anglo-French  telegraph  charges  and  in 
the  London- Paris  telephone  rates.  In  reply,  M.  Simjan  promised 
that  the  subject  of  the  reduction  in  telegraphic  rates  should  have  his 
immediate  attention.  He  also  intimated  that  the  reduction  in  the 
Paris  London  telephone  rates  would  be  very  considerable.  The 
exact  rate  was  not  yet  fixed,  but  the  charge  would  probably  be  5  frs. 
or  6  frs.  per  conversation  of  three  minutes,  instead  of  10  frs.  as  at 
present. 

Argentina. — The  '■  Review  of  the  River  Plate  "  says  Siemens- 
Schuekert  Werke.  Berlin,  have  decided  to  open  branches  in  all  the 
principal  South  American  Republics. 

Aston.  -The  gross  profit  on  the  electricity  undertaking  for  the 
year  ended  March  last  was  i;9,787  (against  i6,617  in  the  previous 
year),  and  the  net  profit  J;.3.127  (£676). 

The  units  sold  were  2,942,384  (1.996,364),  the  income  for  supply  of 
current  being  £17,921  (£13,213).  632,250  (513,940)  units  were  supiilied 
for  lighting,  1,113,754(576,874'  for  power  and  1,196,380(905,550)  for 
tramways.  The  e(|uivaleiit  of  118,823  8e.p.  lamps  is  connected,  in- 
cluding motors  of  2,985  ii.r.  (iiicre.ise  57,328  Sep.),  anil  applications 
for  the  equivalent  of  30,735  8c.|i.  are  in  hand. 

A  rc|X)rt  was  presented  to  the  Council  on  Wednesday,  that  terms 
liad  been  arranged  between  Aston  Manor,  Handswnrth,  and  the 
British  Electric  Traction  Co.  for  through  tramcar  running  from  Perry 
Barr  to  Birrninghaui,  &c.  The-agreement  was  aiiproveif,  but  it  was 
decidi-rl  ti)  reduce  the  through  fare  to  2d. 

Australasia.— Mr.  V.  A.  E  Thomas  has  submitted  to;  Coburg 
(Viciori*)  Council  a  scheme  for  lighting  Coburg,  Brunswick,  Kew, 
&c.,  by  electricity  generated  by  water  power  to  be  obtained  from 
the  river  Yarra,  near  Warrandyte,  about  IH  miles  from  Melbourne. 

The  outlay  is  put  at  £138,000.  It  is  |)roposed  to  construct  a  weir 
80  ft.  high,  a  tunnel  600  ft.  long,  with  a  Tit.  fall,  and  another  weir  25  ft . 
high  3  miles  furl  Ijcr  down  I  111'  liver  to  utili.se  the  same  water  again. 
It  is  eslimated  that  1,500  It.  r.  loulil  be  generated,  and  (hat  lliis  h  ould 
pro<Jiice  a  gross  revenue  of  £45,464.  ( )perating  costs  would  lie  .iboul 
£8,336.  it  is  calculated  thai  lunetit  couhl  be  supplied  at  3d.  lor 
lighting  and  Jd.  for  power.  The  distributing  station  would  heal 
Collingwoiid  or  Kew.  The  scheme  has  been  submitted  tn  the  Council's 
engineer,  .Mi-.  Miiii.iv  I'idlar. 

Birkenhead  -Sanction  to  a  loan  of  t'20,000  for  extensions  of  the 
electricity  supply  mains,  Ific,  has  been  applied  for. 

Brighouse.  An  unopposed  inquiry  was  held  last  week  into  the 
application  of  the  Council  for  ponniHBion  to  borrow  X'3,624  for  ex- 
ten&ionfl  of  the  olectricity  undertaking. 

On  Wednesday  the  Council  decided  to  apply  for  sanction  to  bor- 
row £:),itlO  for  the  erection  and  equipment  of  a  station  for  trans- 
forming the  electrical  energy  to  bo  taken  in  bulk  from  the  Yorkshire 
I'-lectric  Power  Co. 

Bristol.  The  Kloctricity  dopartiiicnt  have  recently  opened  show- 
rooms in  Colslnn. street  lor  the  display  of  (doctric  llttingH,  motors, 
heating  apparatus,  Ac,  and  also  to  demonstrate  the  numerous  ad- 
vanlBgcs  of  and  uses  to  which   electricity  may  bo  applied.     Two 


canvassers  have  also  been  engaged  by  the  depirtment,  and  the  cir- 
culation of  suitable  literature  should  also  materially  assist  tlie  new 
effort  of  the  Electrical  department  to  popularise  the  use  of  olectri- 
city for  light  and  power. 

Burnley. — An  inquiry  was  lield  here  bst  week  into  the  applica- 
tion of  the  Council  for  permission  to  borrow  L".i<5,4liO  for  extensions 
of  the  electricity  works. 

Cardiff. — The  borough  electrical  engineer  and  tramways  mana- 
ger, Mr.  Artfur  Ellis,  has  prepared  a  report  on  the  running  of 
workmen's  cars,  &c. 

Mr.  Eli. is  states  that  the  introduction  of  additional  facilities  for  the 
eon\eyaiice  of  workmen  will  lie  attended  « ith  serious  results,  and  he 
quotes  figures  to  show  that,  under  existing  conditions,  the  limit  as 
regards  [irofit  has  almost  been  reached.  There  is  just  sutticient 
to  cover  depreciation  witliout  rendering  any  assistance  to  the 
rates.  The  (irofit  lor  the  year  ended  March,  1907,  «as  approxi- 
mately £4,400.  Daring  the  past  year  receipts  increiv,sed  £3,428 
and  running  expenses  decre;ised  £3,684,  and  advertisements  brought 
in  £1,500,  a  total  improvement  of  £3,612:  but  there  had  been 
an  increase  of  £1,^35  in  loan  charges,  of  £3,764  in  track  repairs,  and 
£2,000  increase  in  cost  of  coal,  a  total  of  £7,599.  Mr.  Ellis  thinks  that 
iuste.id  of  granting  further  facilities  and  bringing  about  a  reduction 
in  receipts,  still  further  economies  must  be  elfected.  A  tiamway 
system  is  a  commercial  undertaking  (.\Ir.  Ellis  points  out',  and  must 
be  worked  as  such,  and  not  as  a  benevolent  institution. 

City  of  London. — Accordmg  to  the  annual  report  of  the  city 
coroner  (Dr.  F.  .f .  Waldo)  Ho  fires  occurred  in  the  City  area  during 
1907.  Seven  fires  were  reported  as  electrical  in  origin  and  these 
were  inquired  into  by  Mr.  A.  A.  Voysey,  the  city  electrical  engineer, 
whose  expert  investigation  reduced  the  number  to  five.  Nine  fires 
were  associated  with  the  use  of  gas.  In  30  cases  the  cause  is  nn. 
known. 

The  Common  Council  have  made  an  arrangement  with  the 
City  of  London  Electric  Lighting  and  the  Charing  Cross,  West  End 
&  City  Electricity  Supply  Cos.  to  carry  out  small  side  street  demon- 
strations of  electric  lighting,  and  to  continue  the  experimental  light- 
ing of  certain  main  thoroughfares  for  a  further  period. 

Colne. — There  was  an  unopposed  inquiry  last  week  into  the 
application  of  the  Council  for  permission  to  borrow  £4,170  for  ex- 
tensions of  the  electricity  undertaking. 

Dartford. — The  electrical  engineer  (Mr.  J.  D.  Pember)  has  been 
instructed  to  obtain  tenders  for  new  condensing  plant. 

Derby. — The  salary  of  Mr.  W.  C.  Pinn,  electricity  works  super- 
intendent, has  been  increased  to  t''200  per  annum. 

Electrical  Association  of  Victoria.— .\t  the  recent  annual 
meeting  Mr.  Noel  Murray  was  elected  president,  and  Mr.  Harper 
and  Mr.  .lackson  vice  presidents.  Mr.  Brearley  is  hon.  secretary 
and  Mr.  Mountain  hon.  treasurer.  The  present  membership  is  54. 
The  rules  had  been  revised  by  a  sub  committee  and  approved  by  the 
Council  with  the  view  of  making  them  as  far  as  possible  uniform 
with  the  rules  of  the  Electrical  Association  of  New  South  Wales  and 
also  of  reinstituting  the  classes  of  associates  and  students  so  as  to 
strengthen  the  ranks  of  the  association. 

Exeter.  -Application  has  been  male  for  sanction  to  a  loin  of 
£y,200  for  extensions  of  mains,  &c. 

For  private  lighting  the  price  of  current  his  been  reduced  from  oj. 
to  4Jd.  per  unit. 

Fire. — An  outbreak  of  fire  was  discovered  on  Friday  morning  in 
the  middle  assembling  floor  at  the  works  of  the  Foster  -Vrc  Lamp  \ 
Engineering  Co.  The  cause  has  not  been  discovered,  but  fortu- 
nately little  damage  was  done,  and  this  was  fully  covered  by  in- 
surance. The  hose  damaged  about  oOO  enclosed  and  open-type 
lamps  in  course  of  construction,  but  steps  arc  being  taken  to  pre- 
vent undue  delay  in  completion  and  delivery. 

Heanor.  The  Council  have  instructed  the  Electric  Light  com- 
mittee to  obtain  particulars  regarding  electricity  supply. 

Hull. — The  Electric  Lighting  committee  have  decided  to  erect  and 
ei]iiip  a  snb  station  in  Buckingham -street  at  a  cost  of  about  ,f  10,000. 

Maidstone. — Electrical  energy  will  in  future  be  supplied  to  the 
light  railways  department  at  lAiI.  per  unit,  subject  to  coal  not  in- 
creasing in  price  as  from  April  1  last. 

Manchester. — The  accounts  of  the  electricity  supply  undertaking 
for  the  past  year  show  l.'18,177  not  profit,  after  meeting  interest  and 
sinking  fund  charges  and  placing  itO,0()0  to  renewal  fund.  LIO.OtM) 
of  the  surplus  is  to  be  devoted  to  relief  of  rates.  Current  has  been  sup. 
plied  to  the  Tramways  committee  at  ll.^d.  per  unit,  compared  with 
I'ilid.  in  the  previous  year,  representing  a  saving  to  the  tramway 
dopartiiicnt  of  Vl:\,!>'lQ.  It  is  estimated  that  the  loss  of  income  due 
to  reduced  charges  for  current  for  lighting,  which  came  into  opera- 
tion in  I'ecemlipr  last,  will  bo  more  than  counterbalanced  by  the 
accession  of  business  which  will  result,  and  the  committee  promise 
a  further  XIO,()00  in  relief  of  rates  from  the  current  year's  working. 
i.'14i!,.'iOO  will  be  required  (or  capital  oxpsiuliture  during  this  year. 

The  cily  electrical  eiigincor  (Mr.S.  li.  I'carcc)  has  prepared  a  ropiirl 
Oil  proposed  extensions  of  ptiiiit,  A*e,,  iit  Oickeiison-streot  and  Stuart 
street  NiatioiiH,  at  an  vsliiUHteil  cost  of  £135,003. 
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The  Electricity  committee  has  ooiisideroil  the  re|)3i'ts  and  recom- 
mends the  Council  to  make  application  for  sanction  to  borrow  tliis 
amount.  The  e.xten.sions  at  Stuart-street  will  absorli  1128,000,  and 
include  two  6,000  kw.  turbo-alternators,  with  coiidensiiii;;  plant  and 
foundal  ions  (€46,000),  and  tiijht  water-tube  boilers,  with  econonnsers 
and  superheaters,  Hues  and  foundations  (£40,000).  Malf  this  work  it 
is  proposed  shall  be  done  forthwith,  and  the  other  half  in  1909-10. 
The  water  eoiisnniption  at  St  u.irt-streot  now  amounts  to  400,0C0 
;;allons  d.-iily,  the  wlu>lo  drawn  from  iho  public  scrv  ii'C  mains  of  the 
Corporation,  the  aiunial  water  bill  being  i'3,400.  To  avoid  this  heavy 
expen.sc,  aud  provide  for  the  increased  water  reipiirements  of  the 
station  iluriiiif  the  next  few  years,  it  is  proposed  to  sink  bore  holes  to 
accommodate  pumping  plant  capable  of  deliveiing  some  1,200,000  gal- 
lons per  day.  The  cost  of  this  is  estimateil  at  £13,500,  and  a  saving 
of  £2,000  per  annum  is  expef'ted. 

With  a  view  to  further  popularising  the  use  of  electric  light  the 
Corporation  seek  powers  to  boirow  £5,000  for  a  short  term  for  wiring 
consumers'  premises.  The  coiiditions  under  which  it  is  proposed  to 
do  the  wiring  are  that  the  tenant  or  owner  shall  find  the  necessary 
fittings  and  lamps,  that  the  Corporation  shall  bear  the  initial  cost  of 
wirinj,',  and  that  the  owner  of  the  premises  shall  refmid,  by  instal- 
ments on  the  hire-purchase  system,  the  cost  cif  wiring. 

On  \\'ednesda\-  the  Council  eonsidereti  and  ailopteti  the  committee's 
recommendations,  but  the  amount  of  the  proposed  loan  was  reduced  to 
£130.500. 

Middlesex. — The  Metropolitan  Electric  Tramways  (Ltd.)  have 
suspended  the  service  of  cirs  ninning  l)etween  the  Eastern  and 
Western  Terraces  of  the  Alexandra  Talace,  as  the  gross  revenue  is 
insurticient  to  pay  working  expenses  and  provide  for  the  rent  paj'- 
nble  to  the  Alexandra  Park  trustees  and  interest  on  capital  expen- 
diture. 

Newcastle-upon-Tyne. — There  is  a  profit  of  about  £20,000  on 
last  year's  working  of  the  tramways  £19,000  will  be  absorbed  for 
depreciation.  The  profits  were  considerably  reduced  during  the  last 
two  or  three  months  of  the  working  year,  owing  to  industrial  de- 
pression in  the  city.  _^ 

Provisional  Order  Transfer. — Llanelly  District  Council  intend 
to  transfer  to  the  Llanelly  &  District  Electric  Lighting  &  Traction 
Co.  their  powers  under  the  Llanelly  Electric  Lighting  Order,  1891, 
the  Council  reserving  the  right  to  re-purchase  the  undertaliing  at 
the  end  of  30  or  any  subsequent  seven  years. 

Reigate. — The  Council  have  applied  for  sanction  to  a  loan  of 
£4,000  for  condensing  plant,  mains,  &c. 

Salford. — For  the  year  ended  March  81  the  total  income  was 
i224,t)4S,  and  the  working  expenses  £147,286,  leaving  gross  prolit 
£•96,70-2. 

Payments  to  local  authorities  for  rent  of  lines,  &c  ,  amounted  to 
£25,i)85,  and  interest  and  sinking  fund  charges.  &f.,  to  £41,971,  leav- 
ing a  net  protit  of  i28,806.  In  addition  there  is  £1,354  bank  interest. 
The  committee  have  instructed  the  borough  treasurer  to  apply  £15,000 
to  relief  of  rates  for  the  past  year,  and  a  further  £3,000  in  accordance 
with  the  committee's  promise  owing  to  the  special  circumstances  then 
existing,  and  that  the  balance  of  £10,806  be  placed  to  credit  of  depre- 
ciation and  renew  als.  The  increase  in  gross  receiiits  during  the  year 
was  about  £6,000.  Reserve  now  amounts  to  £60,000.  and  the  amount 
p.iid  in  relief  of  rates  since  the  opening  of  the  undertaking  is  £79,000. 

Sittingbourne. — The  Council  will  offer  no  objection  to  the  electric 
lighting  provisional  order  (190o)  being  revoked. 

South  Shields.— The  Council  have  voted  a  gratuity  of  100 
guineas  to  the  borough  surveyor  for  liis  services  in  connection  with 
the  laying  down  of  tlie  tramways. 

Stalybridge,  Hyde,  Dukinfield  and  Mossley  Joint  Tramways 
and  Electricity  Board.— The  chairman  of  the  Finance  committee 
(Mr.  W.  E.  Wood)  has  announced  that  the  loss  for  the  past  year  is 
a  little  over  £10,000 — a  considerable  reduction  on  previous  losses. 
Next  year  they  hope  for  better  results. 

Stepney  (London). — Electric  light  mains  are  to  be  laid  in  several 
additional  streets. 

Swansea. —  Mr.  K.  Borlase  Matthews  recently  offered  to  submit 
a  scheme  for  increasing  tlie  demand  for  electricity  in  the  district, 
the  Corporation  to  pay  a  percentage  on  tiie  results.  The  borough 
electrical  engineer  (Mr.  C.  A.  Prustnann),  in  his  report  on  the 
offer,  points  out  that  the  station  has  been  progressive  from  its  start, 
and  that  last  year  there  was  an  increase  of  something  like  1'2,000 
in  revenue,  and  altogetlier  he  does  not  favour  the  proposal. 

Taunton. — An  inquiry  was  held  on  Tuesday  into  the  application 
of  the  Council  for  sanction  to  borrow  £2,000  for  electric  lighting 
extensions. 

The  town  clerk  (Mr.  (i.  H.  Kitk)  said  that  £239  of  the  amount 
asked  for  had  already  been  expended. 

The  inspector  (Mr.  H.  R.  liiuU'Eit)  asked  for  particulars,  and  ex- 
plained that  all  expenditure  for  «liich  i>rospective  loans  were  granted 
must  be  ab.solutely  confined  to  th;  purpose  for  which  the  money  was 
borrowed. 

Mr.  Kite  .stated  that  up  to  the  present  expenditure  had  commenced 
before  the  loan  was  granted,  and  the  BoRoufMi  A<'('oi'ntant  said  they 
had  always  been  of  opinion  that  the  balance  from  one  loan  could  be 
used  for  other  purposes. 


.Ml-.  Hoon.ii  said  that  was  not  so,  but  in  order  to  give  the  Council  the 
opportunity  to  start  clear,  as  from  April  1  last,  ho  agreed  t,n  include 
the  £239  excess  of  expenditure  in  the  present  application.  Hi:  empha- 
sised that  the  expenditure  sanctioned  for  a  particular  purpose,  such 
as  mains,  meters,  hou.sc  servii-cs  and  transformer-!,  must  ea<-h  be  kept 
cpiite  i-leai,  anil  that  jipplicat  ion  for  a  further  loan  (u  mecl  rCTpiire- 
monts  should  be  made  before  the  whole  of  either  of  I  lie  ami.unls  fur 
which  loans  weie  granted  was  expended. 

Tunbridge  Wells  Tlie  question  of  tlie  cotitrol  of  the  electricity 
undertaking  was  again  considered  by  the  Council  on  Wednesday, 
and  by  14  votes  to  11  it  was  resolved  to  revert  to  the  old  policy  and 
to  place  the  undertaking  under  the  charge  of  the  Lighting  coininittee. 

'Wednesbury.— Mr.  Grifliths,  in  presenting  a  report  by  the  Ijight 
and  Water  committee  at  the  Council  meeting  on  Monday,  said  the 
L.(l.  Board  had  approved  a  loan  of  £7,107  for  electrical  generating 
plant,  bringing  the  total  sanctioned  for  electricity  supply  to  i:9,926. 

Sanction  to  £800  for  extensions  into  the  King's  Hill  district  was  to 
be  held  over  until  the  question  of  overhead  wires  had  been  settled  by 
the  Board  of  Trade,  and  three  items,  amounting  to  £93,  had  been  dis- 
allowed. The  committee  hoped  to  lie  ready  to  supply  current  from 
the  Council's  ohu  generating  station  by  August.  As  they  were 
threatened  with  competition  from  the  Midland  Electric  Corpn.  for 
Power  Distribution,  they  must  be  prepared  to  supply  at  such  a  price  as 
would  enable  them  to  retain  their  customers.  A  new  scale  of  charges, 
civing  favourable  terms  to  customers  taking  current  for  both  power 
and  lighting,  «'as  approved  by  the  Council. 

■West  Bromwich.— The  revenue  from  sale  of  current  for  the  year 
ended  March  31  amounted  to  i'12,877.  14s.  3d.,  compared  with 
£12,871.  8s.  5d.  in  previous  year. 

Mains  are  to  be  laid  to  Gold's  Hill  to  supply  electrical  energy  to 
works  in  that  district,  under  a  guarantee  of  a  minimum  consump- 
tion of  80,000  units  per  annum  for  leven  years. 

■Wimbledon.— The  salary  of  the  borough  electrical,  engineer  (Mr. 
H.  Tomlinson  Lee) has  been  increased  from  £400  to £500  per  annum. 
The  deputy  electrical  engineer  (Mr.  11.  N.  Torpy)  and  the  mains 
superintendent  (Mr.  R.  W.  Klitz)  have  also  had  their  salaries  in- 
creased by  £2.'5  each  per  annum. 

During  the  past  year  388  new  consumers  were  connected  in 
Wimbledon  and  148  in  Merton,  bringing  the  totals  to  2,677  and  410 
respectively.  The  equivalent  number  of  o'j  watt  lamps  connected  for 
lighting  and  heating  is  128,5-24,  an  increase  of  16,614. 

York. — The  Electricity  committee  recommend  the  Council  to 
apply  for  sanction  to  borrow  £7,200  for  extensions  of  mains,  &c., 
during  the  next  two  years. 


TRADE  NOTES  AND  NOTICES. 


TENDERS  INVITED. 

BrMol  Electrical  committee  invite  tenders  for  supply  and  erec- 
tion of  (a)  i.e.  works  power  distribution  boards  at  Avonbank  elec- 
tricity works ;  (^)  e.h.t.  and  l.t.  sub-station  switchgear  for  Shire- 
hampton ;  (c)  d-c.  power  switchgear  for  supply  to  Avonmouth 
Docks;  and  (rf)  extension  to  galleries  at  Avonmouth  electricity 
works.  Copies  of  specification  and  forms  of  tender,  ixc,  from  the 
city  electrical  engineer,  Mr.  H.  Faraday  Proctor,  Temple  IJack, 
Bristol.  Tenders  for  (a)  and  (c)  by  May  11  and  for  (b)  and  (d)  by 
May  18.     See  also  an  advertisement. 

The  Electricity  committee  of  Salfoi-J  Corporation  invite  tenders 
for  supply,  delivery  and  erection  at  the  electricity  station,  Frederick- 
road,  Pendleton,  of  cooling  towers,  tanks,  pumps  and  pipework. 
Specification  and  form  of  tender  from  the  office  of  the  borough 
electrical  engineer,  Mr.  Victor  A.  H.  M'Cowen.  Tenders,  addressed 
to  the  Chairman  of  the  Electricity  committee,  must  be  delivered  at 
the  office  of  the  borough  electrical  engineer  before  noon  Alonday, 
May  25.     See  also  an  advertisement. 

Mdboui-ne  City  Council  invite  tenders  for  supply  and  delivery  of 
one  500  kw.  motor-generator.  Copies  of  specification,  conditions 
and  form  of  tender  from  Messrs.  Mcllwraith,  McEacharn  &  Co. 
Proprietary  (Ltd.),  Billiter-square-buildings,  London,  E.G.,  agents 
for  the  City  Council.  Tenders,  addressed  to  the  Chairman  of  the 
Electric  Supply  committee,  Town  Hall,  Melbourne,  must  be  re- 
ceived by  him' before  2  p.m.  Friday,  July  3.  See  also  an  adver- 
tisement. 

Melbviinie  City  Council  also  invite  tenders  for  supply  of  1,003,800 
flame  and  35,000  ordinary  carbons.  Copies  of  specification,  con- 
ditions and  tender  forms  from  Messrs.  Mcllwraith,  McEacharn  & 
Co.  Proprietary  (fjtd.),  Billiter-square-buildings,  London,  E.C., 
agents  for  the  City  Council,  to  whom  tenders  by  noon  Monday, 
May  25.     See  also  an  advertisement. 

Lonilan  Coiintij  Council  invite  tenders  for  the  manufacture  and 
supply  of  two  electrically-driven  centrifugal  pumps,  &c  ,  to  be 
erected  at  the  East  Greenwich  electricity  generating  station.  Ten- 
ders, on  official  forms,  to  be  obtained  from  the  clerk  of  the  Council 
(Mr.  G.  L.  Gomme),  County  Hall,  Spring  Gardens,  S.W^,  by  11  a.m. 
Tuesday,  May  26.     See  also  an  advertisement. 
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London  Count  1/  Council  invite  tenders  for  wiring  and  fitting  for 
electric  lighting  of  the  tramway  car  shed  at  Mare  street,  Hackney. 
Tenders,  npon  official  forms,  to  the  clerk  to  the  Council  (Mr.  G.  L. 
Gomme),  County  Hall,  Spring  gardens,  S.W.,  by  11  a.m.  May  12. 

London  County  Council  want  tenders  by  11a.m.  May  19  for 
supply  of  about  2,000  tons  (or  alternatively  for  5,000  tons)  of  steel 
girder  tram  rails  and  fastenings.  Specifications  from  the  Chief 
Engineer,  Spring  Gardens,  S.W. 

London  County  Council  also  want  tenders  by  11  a.m.  May  12  for 
f.upply  of  3,500  31 J  in.  and  2,000  21|  in.  steel  tyres  for  electric  cars. 
Forms  of  tender  from  the  Chief  Officer,  L.C.C.  Tramways,  62, 
Finsbury-pavement,  E.C. 

SI.  Manjlhone  (London)  Council  invite  tenders  for  supply  and 
delivery,  f'.a.s.  their  wharf  at  Marylebone,  of  16,000  tons  minimum, 
20,000  tons  maximum  of  double-screened  nuts,  washed  nuts,  peas 
and  beans.     Tenders  to  Town  Clerk  by  4  p.m.  May  13. 

Porlsmouth  Guardians  want  tenders  by  noon  May  13  for  wiring 
the  additional  blocks  and  the  maternity  ward  at  the  workhouse 
infirmary  Specification  from  Messrs.  Rake  &  Cogswell,  Pruden- 
tial-buildings, Portsmouth. 

Southend  Corporation  require  tenders  by  noon  May  28  for  supply 
of  traction  poles,  brackets,  overhead  line  materials  and  rail  bonds 
for  about  1,600  yds.  of  tramway.  Specification  from  the  Borough 
Electrical  Engineer. 

Tenders  are  wanted  by  11  a.m.  May  20  for  lighting  three  ward 
blocks  and  for  telephones  and  fire  alarms  at  the  Croi/don  Mental 
Hospital.  Specifications,  &c.,  from  the  Borough  Engineer,  Town 
Hall,  Croydon. 

Dover  Corporation  want  tenders  by  May  18  for  supply  of  large 
and  small  coal  for  their  electricity  department.  Forms  of  tender, 
&c.,  from  the  Borough  Electrical  Engineer. 

Diirtford  Council  want  tenders  by  4  p.m.  June  9  for  supply  of 
electric  meters,  house  service  cable,  jointing  material,  &c.  Forms 
of  tender,  &c.,  from  the  Clerk. 

Derby  Electric  lighting  committee  invite  tenders  for  the  supply  of 
bitumen  cable.  Full  particulars  from  the  borough  electrical  engi- 
neer, Jlr.  T.  P.  Wilinshurst,  Full  street,  Derby. 

Bermondfoj  (London)  Council  want  tenders  by  noon  May  18  for 
supply  and  erection  of  a  boiler,  steam  dynamo,  condenser  and 
cooling  tower.    Specification  from  the  Borough  Electrical  Engineer. 

Edinbun/h  Corporation  want  tenders  bv  May  14  tor  electrical  in- 
stallation for  lighting,  heating  and  power  at  the  College  of  Art, 
Edinburgh. 

Kdinhurfih  Corporation  also  invite  tenders  for  the  supply  of  arc 
lamp  posts.     Tenders  to  town  clerk  by  May  11. 

Harrogate  Corporation  want  tenders  for  supply  of  coal  (hard 
steam  nuts)  for  the  electricity  department.  Tenders  to  the  Borough 
Electrical  Engineer  by  May  18. 

The  Mclropulitan  Asijlnnis  Board  want  tenders  by  10  a.m.  May  13 
for  supply  of  electrical  accessories.  Forms  of  tender,  Ac,  from  the 
BoJrd's  Olfices. 

I/ford  Council  want  tenders  by  noon  May  12  for  supply  of  feeder 
cable.     SpeciOcation  from  the  Electrical  Engineer. 

The  representative  of  the  Australian  Commonwealth  in  London 
has  specifications,  itc,  for  the  following  contracts: — 

Extension  of  ciiiniiion  liat tery  switchboaids,  200  wall  telephones,  and 
800  receivers  and  cords  for  I'ostmaster-GcMerars  Department,  llobart. 
(Tender.-"  by  noon  May  11.) 

Batt<;ry  frlassware,  b:itl<:ry  material  and  cliemicnls,  tools,  &e.,  for 
I'ostma.'fter-Generars  Itepartment,  Ilridiaiu'.  (Tenders  by  noon  .Iiuii'  1. 1 

Tolopbone  ni:iterial,  instruments  ami  switchboard  for  Poslinustcr- 
Ooneral's  l)i:|iartinent,  Aiiilaldi.     (Tenders  by  noon  . I  one  3.) 

The  following  Australasian  Government  contracts  are  also  open : — 

The  Postmastcr-Cienunil's  department,  Si/diui/,  N.S. VV.,  want  ten- 
ders by  May  20  for  supplying  8.J  tons  li.d.  copper  wire,  3  cwt.  cop[icr 
liinding  tape  and  2,700  poiceliiin  in.sidator.-. 

The  Po.s(m>i,ster-(icnerars  depart  nient,  Afilboiirin,  Victoria,  want 
ten<lors  by  .lum:  9  for  2,800  j  "ks,  one  mile  6?  wire  swit<'liboaril  cnlile, 
50  eords,  96  3  pait  plugs  and  66  riiignig  anil  listening  keys. 

The  Postin.islir  (lencinil's  depai  tment,  Si/dm  1/,  also  want  tenders 
(by  Aug.  12)  for  branoliing  metallic;  multiple  magneto  switchboard  for 
Mc)smaii  Teli'plione  Kxclmnge. 

Tenders  are  wanted  by  .lune  1  for  construction  and  working  of 
intcrurban  telephone  lines  m  the  South  and  North  West  and  the 
extension  of  the  interurban  system  of  the  North  Ivvst  of  .S/wi»,and 
also  for  construction  and  working  of  an  international  system  con 
necting  with  France.  The  "  Madrid  Gazette  "  for  April  19  and  23 
contains  conditions,  iVc,  and  can  bo  scon  at  73,  Basinghall-stroot, 
London.  I')  C. 

TENDERS  RECEIVED  AND  ACCEPTED. 

Stoke  on  TicMit  Council  have  accepted  the  tender  of  Willana  & 
ICobinson  for  supply  and  fixing  of  a  now  steam  gunnrator  ami  con- 
denser Bot  at  X'2,26  j,  and  that  of  I'.abcock  iV  Wilcox  for  a  new  water 
tube  boiler  at  Xl,'UO.  The  Council  havo  also  placed  orders  with 
tho   Jirilish  Insillalod  &  Ilelsby  Cables  for  150  sctfl  of  Blreot  box 


fittings  and  house  service  cut-outs,  and  with  the  Reason  Mfg.  Co. 
for  100  meters. 

Wimbledon  Electric  Lighting  commiitee  have  accepted  the  tender 
of  Jas.  Howden  &  Co.  for  supply  and  erection  of  a  Zoelly  turbine 
direct-coupled  to  a  Siemens  single-phase  1,000  kw.  alternator  and 
switchgear,  with  Worthington  condensing  plant  and  the  necessary 
pipework  and  valves  for  j£7,275. 

Paddington  (London)  Council  have  accepted  the  offer  of  the  Met- 
ropolitan Electric  Supply  Co.  for  supplying  and  fixing  electric 
motors,  &c.,  at  the  wharf  at  a  cost  of  £'20.  4s.  7d.,  and  for  supplying 
current  to  the  motors  at  2d.  per  unit,  the  Council  having  the  option 
of  taking  current  on  a  sliding  scale. 

Fulham  (London)  Electricity  and  Lighting  committee  has  ac- 
cepted the  tender  of  Siemens  Bros.  Dynamo  Works  for  supply  of 
100  electricity  meters  (50  each  of  3  and  5  ampere  size),  and  that  of 
F.  Pratt  &  Co.  for  supply  of  machines  and  tools  at  ,i'140.  5s. 

For  insulating  box  compound  (1st  quality)  Bermondsey  Council 
have  provisionally  accepted  the  tender  of  the  British  Electrical 
Trade  Supply  &  Bitumen  Co.  at  £i.  10s.  6d.  per  cwt.  There  were 
10  tenders,  varying  from  £1  to  £6.  63.  per  cwt. 

The  tender  of  G.  Weymouth  Proprietary  (Ltd.)  for  supply  of 
200  kw.  three-phase  50  cycle  generator  coupled  to  Allen  high-speed 
compound  engine  has  been  accepted  by  the  Long  Tunnel  Gold 
Mining  Co.,  Walhalla,  Victoria. 

Derby  Council  have  accepted  the  following  tenders  : — 

.Tohnson  &  Phillips,  bitumen  cable,  £84.  6s.  8d.  ;  British  Insulated 
&  Helsby  Cables,  h.t.  cable  :  Geo.  Robson  &  Co.,  track  grinder,  £85  ; 
Edgar  Allen  &  Co.,  tramw.av  crossing,  £16.  10s. 

Southamptin  Electricity  committee  have  accepted  the  tender  of 
Crossley  &  Davenport  (Ltd.)  for  50  mild  steel  plates  at  £7.  5s.  per 
ton,  and  that  of  Cochrane  &  Co.  for  cast-iron  pipes,  at  £92.  10s. 

Southampton  Corporation  have  placed  an  order  with  West's  Gas 
Improvement  Co.  for  a  coal  conveyor  for  the  electricity  works  at 
£558. 

Ivensington  Works  committee  have  accepted  the  tender  of  Cromp- 
ton  &  Co.  for  supplying  and  fixing  lowering  contact  gear  to  23  arc 
lamps  at  £4.  7s.  6d.  per  lamp. 

Bermondsey  (London)  Council  have  accepted  the  tender  of  E. 
(ireen  &  Son  for  repairs,  &c.,  to  the  fnel  economiser  at  the  elec- 
tricity works  at  £276.  10s. 

Bolton  Tramways  committee  have  accepted  the  tendsr  of  Edgar 
Allen  &  Co.  for  sole  plates,  and  that  of  Hadfield's  Steel  Founilry 
Co.  for  points  and  crossings. 

Aberdeen  Corporation  have  accepted  the  tender  of  the  British 
Insulated  &  Helsby  Cables  for  the  supply  and  laying  cables  at 
£3,275.  15s. 

Bolton  Electricity  committee  have  accepted  the  tender  of  John 
Musgrave  &  Sons  for  floor  engine  plates. 

Hackney  (Iiondon)  Council  have  accepted  the  tender  of  .T.  Hudson 
&  Co.  for  supply  of  2,000  tons  of  Broomhill  coal  at  12s.  3d.  per  ton. 

Hull  Electric  Lighting  committee  have  accepted  the  tender  of 
Siemens  Bros.  &  Co.  for  mains  at  l'5.929. 

Accrington  Electricity  committee  have  accepted  the  tender  of  the 
Brush  Co.  for  two  single-deck  cars  at  £695  each. 

The  Postmaster-General's  Department,  Melbourne,  Victoria, 
have  accepted  tho  tender  of  J.  A.  Xewton  &  Co.  Proprietary  (Ltd. I 
for  50  ringing  and  listening  keys  at  12s.  Gd.  each  and  150  ditto  at  14s. 

The  N.S.W.  Public  Works  Department  have  accepted  tho  tondor 
of  C.  A.  MacDonald  for  electric  plant  for  the  Federal  trawler  al 
Cockatoo  Island,  at  £142. 

The  Socii'te  .Nationalc  des  Choniins  de  Fer  Vicinaux,  llrusuds, 
want  tenders  by  May  11  for  supply  ofc.  i.  rings  and  head  pieces  for 
electric  traction  standards  and  by  ISfay  26  for  supply  and  laying 
down  of  underground  electric  traction  cables.  Plans  from  the 
ollices  of  the  company,  11,  l!ue  de  la  Science,  Brussels. 

Electric  Driving  in  Cotton  Mills. Messrs.  Marplos,  Leach  & 
Co.  havo  secured  the  contract  for  tlu^  complete  equipment  of  tho 
new  mill  being  erected  by   the  Tyne   King  Spinning  Co.  at  Little- 
borough,  near  Manchoster.     Tho  equipment  consists  of  a  complete 
generating  plant,   including  a  l,200ksv.  three  phase  steam  turbo- 
generator  at  50  cycles    100   volts,  a   pilot  lighting  set.  condensing 
plant  with  electrically  driven  pumps,  two  l()0  u.r.  throe  phase  in- 
duction motors  at  48,")  revs,  per   min.,  two  100  H  f.  motors  at  360 
revs,  per  min.,  one  50h,i'   motor  at  360  revs,  per  min.  and  a  num- 
ber of  smaller  motors.     Tho  larger  motors  will  bo  direct  coupled  to 
the  driving  shafts  on  the  dilTorcnt  lloors,  while  the  aniallor  ones 
will  be  connected  by  ropes  or  i)olts  to  tho  m  vchine  wliich  they  hav<' 
to  drive.     .\n  elaborate  engine-room  switchboard  is  being  provi.l 
for  controlling  tho  whole  of  tlio  power  and  lighting  circuits  in  1 1 
null,  the  nniiii  lighting  circuits  being  divided  into  three  sets,  bom 
ecHially  balanced  over   I  be  three  phases,  and   will  bo  at  230  voli 
The  contract  includes  the  supply,  dolivory  and  erection  of  thn  whole 
plant,  including  the  wiring  throughout,  this  section  of  tho  work  will, 
however,  bo  siiolet  to  local  contractors. 
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BUSINESS  NOTICES. 

Correction.  In  reference  to  the  paragraph  relating  to  the 
"  Arcoriauie  '  whicli  appeared  in  our  last  issue  (p.  110),  Messrs.  J.  & 
H.  Grevener,  of  Eldon-strcet  House,  E.C.,  write  : — 

TO  THE  KPITOK  OF  THE  ELErTKiriAX. 

Your  notice  coneerninjj  our  "  Arcotliime "  intense  flame  arc  lamp 
was  incorrect.  Our  "  .-Vrcollame  "  lamp  is  an  eiitiroly  new  anil  im- 
proveil  mo'lel,  anil  is  only  just  beinjr  placcl  on  the  market. 

Simplex  Conduits  (Ltd.)  have  opened  new  promises  at  16,  Cor- 
poration-street, Manchester,  and  7'2.\,  Waterloo-street,  Glasgow, 
where  they  hold  stocks  of  conduits,  cables,  fittings,  lamps,  &c.,  so 
that  their  local  customers  will  be  able  to  draw  on  them  for  any 
requirements.  Telephone  numbers  and  telegcapliic  addresses  remain 
as  before. 

Mr.  S.  Thomas  I'embcrton,  Council  Chambers,  10!),  Colmore-row, 
Birmingham,  has  l)een  appointed  agent  for  the  Midland  Counties 
by  Sfessrs.  Evershed  &  Vignoles.  Mr.  I'emberton's  headquarters 
will  bo  in  Birmingham,  and  his  district  will  embrace  the  counties 
of  Warwick,  Worcester,  Nottingham,  Derby,  Leicester,  Stafford 
and  Shropshire.  Inquiries  and  orders  in  this  district  relating  to  the 
company's  measuring  instruments,  meggers,  bridge-meggers  and 
(tbcr  manufactures  may  be  addressed  to  Mr.  Femberton  and  will 
receive  prompt  attention. 

Messrs.  Marryat  i  Place,  '28,  Hatton-garden,  London,  E.C,  have 
tiiea  over  the  business  lately  carried  on  by  .Joseph  Richmond  & 
Co.,  engineers  and  lift  makers,  HO,  Kirbyslreet,  E.C,  and  the 
New  Sun  Iron  Works,  Bow,  K..  having  purchased  the  goodwill, 
together  with  all  drawings  and  patents,  and  the  premises  in  Kirby- 
street. 

The  British  Electric  Calibrated  Fuse  Co.  notify  that  since  they 
obtained  the  manufacturing  rights  of  the  Koolark  fuse  their  in- 
creased business  has  made  it  necessary  to  extend  their  factory  and 
plant  at  Harpenden.  The  head  office  has  also  been  transferred  to 
Harpenden,  where  all  future  communications  should  be  addressed. 
Telegrams.  Electrical  Harpenden  ;  Telephone,  Harpenden  22. 

The  death  of  Mr.  S.  N.  Wolff,  the  head  of  the  well-known  firm 
of  S.  N.  Wolff  &  Co.,  of  Beuel-Bonn,  occurred  on  April  9  last.  The 
business  is  being  continued  under  the  same  style  by  his  widow,  Mrs. 
Johanna  Wolff,  and  his  son,  Mr.  Oskar  Wolff,  who  have  for  many 
years  past  been  identified  with  the  business. 

BANKRUPTCIES,  LIQUIDATIONS,  &c. 

At  Birmingham  Bankruptcy  Court  last  week  Archibald  P. 
Mander,  electrical  engineer,  &3.,  30,  Brest bury-road,  Aston,  was 
publicly  examined. 

BaTikru[it  traded  as  Manclcr  Bros.,  cycle  dealers,  and  as  an  elec- 
tricid  enginear  in  his  own  name  at  258,  Loz.ells-road,  Aston. 
Liabilities  £258,  deficiency  £243.  Prior  to  Feb.  1906,  bankrupt 
was  employed  as  an  electrical  engineer  at  £2  per  week.  He 
tlien  opened  a  cycle  dealer's  business  with  a  cajiital  of  £30,  with 
an  electrical  engineer's  business  in  conjunction  with  it.  The 
work  in  connection  with  the  latter  business  increased  to  such  an 
extent  that  lie  transferred  it  to  .separate  jjremises  in  Lozells-road, 
appointing  a  manager  for  the  cycle  business.  At  that  time  be 
was  solvent.  Later  he  was  advised  to  form  alimiteil  company  to  pro 
tect  the  electrical  business.  The  company  was  registered  with  a 
capital  of  £1,000.  There  were  no  shares  subscrilaed  for,  and  the  only 
person  interested  in  the  company  was  himself.  A  debenture  to  himself 
!  covered  all  the  assets,  ]).ayable  on  demand.  The  stock  at  that  time 
,  was  worth  about  £200,  and  the  balance,  £750,  was  goodwill. —Exami- 
I  nation  closed. 

I  Ernest  Noel  Owen,  electrical  engineer,  1,  Grove  Cottage  (lately 
of  2,  Yale-court),  Hampstead,  London,  N.W.,  has  been  adjudicated 
bankrupt.  First  meettng  of  creditors.  May  11,  at  Bankruptcy- 
buildings,  London,  W.C. ;  public  examination  at  same  place  on 
June  19. 

A  first  and  final  dividend  of  23.  ejd.  is  payable  at  Bankruptcy- 
buildings,  London,  WC,  in  the  failure  of  Geo.  Collier,  electrical 
engineer,  kc,  89,  Long  acre,  London,  W.C. 

A  meeting  will  be  held  on  June  3,  at  11,  Ironmonger-lane,  London, 
B.C.,  to  receive  an  account  of  the  winding-up  of  Benham  & 
Frond  (Ltd.). 

I  Plant  for  Sale.— Air.  E.  J.  Jennings,  West  Walls,  Newcastle-on. 
Tyne,  has  for  sale  electrical  machinery,  suitable  for  isolated  gener- 
ating plants  or  extensions  of  existing  plants.  The  machinery  con- 
stitutes the  whole  of  the  generating  plant  at  the  Dale  End  elec- 
tricity station  of  Birmingham  Corporation,  which  has  been  pur- 
chased by  Mr.  Jennings.  Photos  and  full  list  on  application. 
Further  particulars  are  given  in  an  advertisement. 

A  (j  kw.  second  hand  dynamo,  with  switchboard,  and  a  quantity 
of  fittings  are  offered  for  sale.  May  be  inspected  at  Pauling's  depot, 
(Jreenford  Station  (G.W.U.),  Southall.     See  an  advertisement. 

A  Babcock  &  Wilcox  water-tube  boiler  is  advertised  for  sale  in  I 
Uother  column.  > 


Mill's    Anti  vibrator 
FOR    Metal  Filament 

Lamps 


Metallic  Filament  Lamp  Patents.— An  important  firm  in  the 

United  States  advertises  that  it  is  open  to  take  licences  under  patents 
m  that  roiintry  relating  to  high-efficiency  metallic  filament  lamps. 
Applications  to  Messrs.  Lloyd-Wise  &  Co.,  chartered  patent  agents, 
46,  Lincoln's  Inn-fields,  London,  W.C. 

The  "Journal."-  Part  188  of  the  "Journal"  of  the  Institution 
of  Electrical  Engineers  is  now  ready,  price  us.  For  particulars  of 
contents,  see  advertisement. 

Anti  vibrator  for  Metallic  Filament  Lamps.— The  Mills  "  twin 
spring"  anti  vibrator,  which  we  illustrate  herewith,  has  been  intro- 
duced with  the  idea  of  relieving  the  sus- 
pended patterns  of  metallic  filament  lamps 
from  jarring  and  shock.  These  lamps  are 
more  susceptible  to  vibration  than  the  carbon 
variety,  so  that  this  device  should  tend  to 
increase  the  life  of  the  lamps,  while  it  may 
also  be  instrumental  in  keeping  up  their 
efficiency.  As  will  be  seen  from  the  illus- 
tr  .tion,  the  device  consists  of  a  pair  of  springs 
to  the  ends  of  which  two  insulated  hooks  are 
attached .  These  hooks  are  passed  between 
tte  turns  of  the  Hex.  The  agent i  for  this 
anti-vibrator  are  Messrs.  Alvey  &  ISower, 
Chesterfield.  The  various  springs  are  made 
in  various  strengths  to  allow  for  different 
weights  of  pendants. 

"McGraw  House." — The  consolidation  of 
the  interests  of  technical  electrical  journalism 
in  the  L'nited  States  may  in  some  measure 
account  for  the  splendid  now  premises  in 
which  the  McUraw  Publishing  Co.  have 
recently  housed  their  staff  and  plant.  Headers 
of  the  "  Electrical  World  "  and  "  Street  Rail- 
way Journal  "  will  doubtless  have  received  a 
copy  of  the  neat  brochure  entitled  "  New 
Home  of  the  McGraw  Publishing  Co.,"  which 
has  been  distributed  to  the  four  winds  of 
heaven.  The  "  Electrical  World  "  has  been 
in  existence  under  various  titles  and  in  various 
forms  some  35  years,  and  its  history  tells 
also  the  tale  of  the  electrical  industry.  Of 
the  appointments  of  the  new  McGraw  build- 
ing we  cannot  speak  in  detail,  as  space  will 
not  permit.  They  have,  however,  been  laid  down  on  efficient  lines, 
and,  in  comparison  with  ideas  prevailing  over  here,  may  appear 
lavish  to  a  degree.  A  building  126  ft.  wide  by  90  ft.  deep  and 
160  ft.  high  with  10  storeys,  may  be  expected  to  effectually  accom. 
modate  the  whole  of  the  plant,  machinery  and  business  departments 
of  an  establishment  which  has  progressed  from  small  beginnings  to 
its  present  impressive  proportions. 

Foster  Arc  Lamp  Works. — A  visit  to  the  works  of  the  Foster 
Arc  Lamp  &  Engineering  Co.  formed  an  item  of  the  home  distric? 
meeting  of  the  Incorporated  Association  of  Municipal  and  County 
Engineers,  held  at  Wimbledon  on  May  2,  when  a  number  of  muni- 
cipal engineers  and  others  inspected  the  works.  Much  interest  was 
evinced  in  the  company's  new  electrically-illuminated  road  sign  for 
motor  traffic  and  the  elaborate  winding  apparatus  laid  down  in  the 
beginning  of  the  year  for  the  rapid  execution  of  metallic  filament 
transformer  orders.  The  various  lamps  came  in  for  considerable 
notice,  and  the  numerous  inquiries  a?  to  cost  of  running,  &c.,  indi- 
cated the  deep  interest  taken  by  borough  engineers  in  street  lighting. 

CATALOGUES.  &c. 

"  Installalmi  Neivs." — The  literary  contents  of  the  April  issue  of 
this  publication  bear  a  strong  resemblance  tj  the  weather.  They 
are  a  strange  admixture  of  advice  on  heating  and  cooking  and  elec- 
tric fans.  The  article  on  the  former  is  reprinted  from  one  of  our 
recent  issues.  The  electric  fans  described  are  certainly  cool  and 
refreshing  to  contemplate — on  paper,  but  during  this  "  damp  and 
clammy  "  weather  we  prefer  that  they  should  remain  there.  But 
by  the  time  these  lines  are  in  print  we  may  be  back  in  the  torrids, 
and  then  lliese  fans  will  be  the  order  of  the  day. 

"  I'honeze." — This  name  suggests  at  once  an  idea,  and  simulta- 
neously impresses  it  upon  the  mind.  "  Phoneze  "  is  a  telephone 
bracket  which  the  General  Electric  Co.  supply  to  lighten  the  labours 
of  telephone  users.  By  asking  for  pamphlet  K.  1,234  (with  the 
pretty  design  on  the  cover)  our  readers  will  get  to  know  what  it 
will  cost  to  "  phoneze,"  or  they  may  turn  to  our  issue  of  Feb.  7, 
190H,  for  fuller  details. 

Hart  AccumuhttorH. — Aleaflet  to  hand  epitomises  the  advantages 
of  the  Hexite  separators  for  storage  batteries  which  the  Hart  Accu- 
mulator Co.,  Stratford,  London,  E.,  is  introducing  into  its  batteries. 
The  makers  claim  that  by  the  use  of  these  separators  it  is  impossible 
for  internal  short  circuits  to  occur,  there  is  no  need  for  weekly  ex- 
amination of  the  cells,  and  there  is  an  immediate  monetary  saving 
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by  their  use.  The  separators  are  equally  applicable  to  stationary, 
motor-car,  portable  or  any  other  cells.  The  list  mentioned  gives 
full  details  and  prices. 

Walcr  Sn/trninr/  I'hnit. — The  Paterson  Engineering  Co.  are 
issuing  very  full  descriptive  details  with  drawings  of  their  various 
patterns  of  water-softeninRplant.  The  sectionsof  the  water  softeners 
have  been  worked  up  in  colour,  and  bring  out  the  main  features 
very  clearly.  They  also  show  the  functions  of  the  various  pails  of 
the  apparatus  distinctively. 

"  West  Hiiin  Hiillelin."  -Ihe  April  issue  of  this  particularly  virile 
central  station  monthly  seems  to  us  to  eclipse  the  high  standard  of 
its  predecessors  for  generally  interesting  matter  relative  to  the  uses 
of  electrical  energy.  Two  pages  devoted  to  a  letter  written  by 
Master  Bill  to  Master  'Enery  (from  a  contemporary)  will  doubtless 
be  read  with  more  than  ordinary  interest  by  West  Hammers.  A 
photograpli  of  a  burst  boiler  should  hasten  ihe  decision  of  steam 
users  in  the  West  Ham  District,  particularly  if  thy  feel  inclined  to 
hesitate  about  the  introduction  of  electric  motors. 

Arc  Lamp  Lowering  Gear. — The  specialities  of  the  London  Elec- 
tric Firm,  Croydon,  in  the  way  of  arc  lamp  lowering  gear  are  now 
so  well  known  that  they  hardly  require  detailed  treatment  at  our 
hands.  We  are,  however,  pleased  to  note  that  the  company  has 
issued  a  catalogue  in  which  the  fullest  details  are  given  of  their 
"  one  working  part  "  arc  lamp  lowering  gear,  and  its  application  for 
street  lighting,  interior  arc  lamps,  workshops  and  yard  lamps,  &c 
Almost  every  conceivable  method  of  suspending  an  arc  lamp  is 
dealt  with.  In  a  letter  accompanying  the  catalogue  we  are  informed 
that  the  literature  relating  to  this  device  previous  to  tlie  publication 
of  the  book  before  us  was  confined  to  a  single  page  list,  so  that  the 
company  may  claim  a  record  A  copy  of  this  interesting  boo^et 
will  be  forwarded  to  any  interested  engineer. 

FiiH'.  Boxes. — Protective  devices  of  the  fuse  pattern  form  the  sub- 
ject of  the  latest  list  issued  by  Ernest  F.  Moy  (Ltd.).  The  appa- 
ratus listed  and  priced  is  all  of  the  ironclad  type,  suitable  for  work- 
ing pressures  up  to  550  volts.  A  feature  of  the  designs  is  the  use 
of  porcelain  bases  and  recesses  for  the  fuse  terminals. 


PATENT  RECORD. 

APPLICATIONS  FOR  PATENTS. 

NoTK.  —  Thf:  unde'nienlioiied  A^ijilicrtl ions {e.rcjd  those  marledYl  are  not 
open  to  imlilir  ini/ieelimi  until  alter  areeplanee  oj  Comjilete  Speci/leiitions 
Those  markeii  f  are  open  jor  inspection  12  months  after  the  date  attached 
to  them,  if  they  hare  not  been  ptiblishcd  previously  in  Ihe  ordinary  course, 
y^iwies  within  parent  hescs  are  those  oj  commvnicatm's  of  inventions.  When 
CoHiplele  Specification  accompanies  apjiliralion,  an  asterisk  is  alfl.ced. 

Januaiy    27,    liKI.S. 
1.77(1  DuDiiRLL.      Vibration  jralvanonietors. 

1,7!I7   Von  Madaler.      Pocket   apparatus  for  wireless  telegluphy. 
],H32  SiK.MENS  Bros.  Dynamo  Works,    &   Schenkei..      Dynomo- 

electric  machines.* 
1,84S  .Sc  IIIESSI.EK.      Apparatus  for  alternative  vvirele.ss  telejiraphy 

anil  telephiiny.* 
l.S.lt*  Mui,i.ETT.      Electric  relays. 

January   28.    I!)IIS. 
1,8(>2  Jervis-Smith.      .Apparatus  for  prtidiu'tion  cif  electric  glow  in 

an  exliaiisted   vessel,   anil   iiiudification   of  said  plow   liy  a 

innpnetii-  field. 
1.S77  GoVAN.      Electrolysis  of  liquids, 
l.liis   Parson-s.     Tiu-liinos. 
),'.II7   C'kkkii  &  t'<>ri.soN.      Mai'hnies  or  apparatus  for  reproducing 

in    orih'riar,\'   characti'rs.    tclc^rapliic   or   otiier   messages   in 

till'  form  of  perforations  in  a  tope. 
l.tllH    1!.'!'.   If.  Co.  ((!.!•;.  Co..  r..S.)      KIcetrie  inotor-control  systems, 
l.illll    P.'I'.H.    Co.    ((;.]•;.    Co..    U.S.)      Conunutators   for  dynamo- 

I'lectrii'  niaeliines. 
l.it'itt  KiNiisBURV.     (Hell  Telephone  Mfg.  Co..   liclyiiiiii. )    (!ra\ily 

HUitclicM  HM  applied  to  telephones  and  I  In'  like 

.laiiunry    21t.    litOH. 
I.itMd   HiNNiiiN.      Lifi-piiard  for  traiiieurH. 

I.IIMI    Mai.kv  &  Coi'KMiiiiTr.      Urukes  foi'  Iriiincars  mid  llic  MUc 
l.ltNl    Ki.EiTRH'  liiNiTION  Cii.  it  II  M.I..      Elect  ric  l){iiiliiiii  appiiniluH 
2,1174  CuAiinoiit.      Eleclricullv  controlled  lifts,   lioisls,  criini-H.  Ac 
[2.(182   P.T.  II.  Co.  (G.E.  Co..  U.S.)     Cuin-nl  collectors  for  electric 
traction  syHt^miB. 

.January   :il).    PKIH. 
2,08r>  .JdiiNHnv.      Klectrieally-ii)>eruti<d  railway  switeli  points  and 

Hit;rinlM. 
2,<IHH   Wki.sii.      lOlectrlcal   ignition   iipparaliis. 
2. (Mil   MrNRii    *    ({RErKNKi.i.,    Mi>NHii    &    KiMiKiis.       Deviei's    for 

givjiiK  visual  and  oriil  wiirniiiu  of  leivkaj(e  of  elect  ric  cinT(<nts 
2.l(i;t  CliTI.KH.  \\'aiii>i.k  a-  Cm.  ,V   W  aiiiii.e.      lOleelric  liiiiipH. 
2,l2(t  (liiKKNiNii  .V   Petit.ikan.      .\rc  laiiipH. 
^.127   Mtr.iM,      (Himiiil  ft   Control  Co.,   I'. 8.)      Eli>et.riciill.\    opcnitcd 

«  llJHl  IcH.* 


2.1.52 
2.15:) 

2.1.VI 

■•.\i<:i 

2. 17.-. 
2.1!).-> 
2,20(i 

2.214 

2.243 
2.244 


Trivelli.      Obtaining  radio-active  bodies  from   uiaiiiuin   mi 

thorium  or  from  compounds  of  the  same.* 
HucKTON.      Incandescent  electric  lam|)  caps  and  couplinprs. 
I'AfiE  &  Harrison.      Electric  moior.-*. 
-AuruER.      Hauling  gear  for  electric  liauliMi;  machiMcs. 

.lauuary   31.    litO,S. 
^Ir<!REi:OR  &  MorNTFDRi).      Switches. 
Derain.      Dynamos.      (Date   applied    fni-,    2/li/u7.)''t 
.Amalgamated    Radio  Telegraph    Co.      Radio-telegraphv. 

(Date  applied  for,  31  l/07.)*t 
.Juii.le.      Trolley  heads. 
Philippe  Messier.     Electrical  motor.* 
Cowper-Coles.     Treatment  of  copper  precipitate. 
B.T.-H.  Co.    (G.E.  Co.,  U.S.)     Dynaino-eleetrie  machines. 


lOOli    SeEf'IFII'ATIONS. 

24.232  B.T.-H.  Co.      (Allgempine  Elektricitata  G->j:.)     Incandescing 

bodies  for  electric  lamps. 

24.233  B.T.-H.  Co.      (Allgenieino  Elektrieitats  G-.'^s.)     Incandescent 

lamps  having  inamlescing  bodies  of  refractory  inetal. 

Iii07  Specifhwtions. 
1.047  Hansel.      Eleetrically-operated   installation   for  forwarding 

postal  letters  and  the  like  through  a  tube. 
I.9f>3  LoEBL  &  British  Ever-Ready  Electical  Co.    Switche.5. 
2.132   Fletner  &  Fei.ten  &  Guilleaume-Lahmeyerwerke  -A.-O. 

Controlling  motors  and  other  apparatus    from    a  distani-.> 

(Date  applied  for,  27  1  Oti.) 
2.2S3  Muirhe.\d.     Coherers  for  wireless  telegrajihw 
2.3.S1   Parsons,  Wilson  &  Ford.     Blading  for  turbines,  compi. 

sors  and  the  like. 
2.413  Brown.      Electrical  block  signalling  system  for  railways. 
2.4 If)  SiTMPNER.     Alteraatiug-eurreut  instruments  and  appliance-:. 
2.417   Chambers    &    Bennet.      Switches    for   use   with    intermil- 

combustioii  engines, 
.'i.llii  (.'unninoton.      Electric  heaters  for  bedding,  clotliiug,  itc. 
3.739  Lancashire  Dynamo   &  Motor  Co.,  Warburton  A  Krl- 

SALL-     Automatically   equalising    the    power    sup[)lied    to 

electric  motors  subject  to  an  intermittent  load. 


COMPANIES'  MEETINGS  AND  REPORTS. 

BARNSLEY  &  DISTRICT  ELECTRIC  TRACTION  CO.— At  the  meeting 
lust  week  the  directors  rcpoi-t;ed  that  the  total  revenue  for  the  year 
was  19.065  ami  the  expeuilitiuc  £7,455.  The  available  balance  was 
£2,062.  Capital  expenditure  to  end  of  1907  was  £67.403.  au  inerea.so 
of  £421.  Application  had  been  •.natle  to  the  Corpoiation  for  a  revision 
in  the  price  at  present  paid  for  current,  but  they  had  not  acceded  to 
the  request,  and  the  directors  were  considering  what  further  sto|)S 
should  be  taken. 

BRITISH  WESTINGHOUSE  ELECTRIC  &  MFG.  CO.  (LTD.) -At  the  meet- 
ing on   Monday  the  chairinau  (.\lr.  .1.  Annan    liryce,  M.P.)  .laid  tliat 
since  their  last  meeting  (.Ian.,  1907)  they  had  p;i.sseil  through  ditticult 
times.     In  October  last  the  Westinghouse  Electric  &  Mfg.  Oo   and  the 
Wcstinghouse  Machine  (.'o.,  the  companies  from  who.-n  in  the  past  they 
had  received  liiuuicial  support,  were  involved  in  the  sudden  tinnncial 
crisis  which  paralysed  for  the  lime  being,  the  commercial  and  indus- 
trial activity  of  the  United  States,  at  a  time  when  tliey  were  in  the 
height  of  prosperity  and  doing  an  increasing  and  proliiable  business. 
The  Westinghouse  Machine  Co.  has.  as  from   March  ,^1,  been  relieved 
from    its     receivership,    and    in    the   case   of    the   electric   con)|)juiy 
negotiations  are    proceeilintr   to   the   same   end.     The   difliciilties   of 
the   Ameiiean    companies    caused    embarrassment     in    the    cnnduct 
of   their   own    alh>irs.  and  it  became    iioces.sary   for  them  to   create 
£500.000  prior  lien  debentuies  at  a  rate  of  interest  not  exceeding  6  per 
cent.,  and  £250,0J0  had  been  placed  at    C98  per  oont.     The  arraii 
ment  under  which  the  indebtedness  of  the  American  companies  I 
been    cleared     oft'  by    Ihe    transfer    of    Traction    &    Power   Seenii' 
Co.   shares    at    par   releases    £186,000   of    capital    hitherto   inve- 
in    securities.     After    explaining    the    items    in    the    halinee-sli< 
and    referring   to    the    position    of    the'  companies    in    which    ll. 
were    linancially    inteicsled,    the    elmirman   .said   that   a   great    i" 
pi-ovement   wo-s   shown    biilh    in    the    volume  of   orders   and    in    the 
iciliiced  cost  of  nmnufaci  inc.  The  output  |K"r  C  of  pay  roll  had  steadily    | 
ineieiused,  or,  in   other  words,  with  a  2  |M-r  cent,  lower  payroll  more   [ 
I  h.'in  10  |ier  cent,  addition.d  v.diic  ol  np|uiraliis  was  pi-oiliice<l    Fiirllior 
reductions  in  salary  list  and  general  expenses  resulted  in  oi    idclni.iaiU 
saving  of  about  £26,030.     Selling  ex|)en»e.s  Here  rather  h  m 

the  preceding  year,  owing  to  nn  incroa.-'e  in  olliee  exp>  >  'I 

but   the   |)creentj»ge  of   cost    of   soiling  to  amount  of  orduri-   bmil 
was    less   I  ban  in    the  |ireeoding  year.      The  total   increa«i  of   sli 
nients  for  the  lAVclvo  months,  compared  with   the  preceillnt;  veal.  v> 
about  17  percent.      The  business  m  prime  mincr.s  — hot  li  easeni:ii' 
and  tiirliines     had  been  consideiable,  and  the  uniform  success  of  tli 
new  ^'iis  engines  encouiagcd    Ihe   directors    in    the   belief  thai    1 1 
biancli  of  the  business  Moidil  continue  to  inciea.se  and  prove  piofilall' 
With  a   view   to    im|mo\cd    etiieieney  and   econoiny  ni    m.inufaclin. 
many  imporiant  lines  of  apparatus  had   been  ivdesigucd  during  I  Im 
\eai  in  order  to  meet  the  severe  competition  bollial  home  and  abroad. 
The   export    liusincHi   had    shown   a   oiinsiderable   incicase,   and    new 
agencies  had  Ikvu  cslalibsheil   in  various  quarters  of  the  world       'I'Im- 
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Hrridigeinent  eiitorefl  into  .-is  reganls  South  America  liad  prove<I  satis- 
factory. Several  contnut*  had  been  taken  on  the  Continent  in  co- 
operation with  tlie  French  Westinghonse  Co.,  niul  ;uUlitional  Imsiness 
from  that  source  was  anticipated.  The  order.*  showeil  an  increase  of 
more  than  50  |)cr  cent,  over  the  preceding  year.  Competition  was 
certainly  more  severe  than  ever,  and  prices  had  been  on  a  descondinf; 
scale  during  the  year,  notwithstanding  the  hijih  prices  of  raw  mate- 
rials. At  that  moment  trailc  was  decidedly  slack,  with  little  prospect 
of  a  re\ival  until  after  the  summer  months 

CRAIGPARK  ELECTRIC  CABLE  CO.  (LTD.)-At  the  meeting  on  Tuesday 
the  chairman  (Mr.  .1.  T.  Tullis)  said  the  past  year's  working  had  been 
fairly  .satisfactory — in  fact,  it  had  been  one  of  the  best  years  ex()erienced 
since  the  formation  of  the  com|>any.  At  the  lie<,'iiniing'of  the  present 
year  their  prospects  were  verj-  bright,  the  plant  in  operation  was  in 
the  highejit  stjito  of  etiiciency  and  the  management «  ere  very  watchful 
that  no  hitch  should  ari.se  in  any  department.  During  the  year  the 
comiKiny  had  joined  the  Cable  Makers'  .Association.  They  were  i|uite 
able  to  maintain  their  independent  position,  but  they  thought  it 
ndvisidilc  to  join,  as  man}-  of  the  sche<lules  issued  stipulated  that  the 
wire  used  should  lie  maimfaotured  tiy  firms  connected  with  the  Asso- 
ciation. 

EASTERN  TELEORAPH  CO.  (LTD. —The  report  of  the  directors  tor 
the  half-year  entled  Dec.  31  states  that  the  revenue  for  the  period 
amounted  to  £595,482.  19s.  lOd.,  from  which  £198,228.  13s.  for  ordi- 
nary expenses  is  deducteil,  ar.d  £63,526.  19s.  2d.  for  expenditure 
relating  to  maintenance  of  cables,  depreciation  of  spare  cable,  sundry 
dilferences  in  exchange  and  income  tax  payable  abroad,  leaving 
£333,75l7.  7s.  8d.,  to  wliich  is  added  £41,651.  3s.  7d.  from  preceding 
account,  making  a  total  available  balance  of  £376,378.  lis.  3d.  After 
providing  for  income  tax  jiayable  in  England,  interest  on  mortgage 
debenture  stock  and  rlividends  on  preference  stock,  absorbing  in  all 
£82,583.  lis.  4d..  there  remains  £292,794.  19s.  lid.,  out  of  which  the 
directors  have  ])laced  £7,000  to  reserve  for  maintenance  ships,  and 
£70,000  to  general  reserve,  and  have  paid  an  interim  dividend  of  IJ 
per  cent,  on  the  ordinary  stock  (£50,0C0).  The  directors  now  recom- 
mend a  final  divideuil  on  the  ordinary  stock  of  ij  per  cent,  and  a 
bonus  of  2  per  cent.,  amounting  together  to  £130,000,  botli  payaljle  on 
12th  inst.  (tax  free),  and  making,  with  the  three  previous  payments, 
a  total  distribution  of  7  percent,  for  the  year.  It  is  proposed  to  carry 
forward  the  balance  of  £35,794.  19s.   lid. 

The  register  of  transfers  will  be  closed  from  5th  to  12th  inst. 
inclusive. 

EASTERN  EXTENSION  AUSTRALASIA&CHINATELEGRAPH  CO.  (LTD.)— 
The  report  of  the  directors  for  the  half-year  ended  Dec.  51  last 
states  that  the  gross  receipts  amounted  daring  that  period  to 
£301,416.  3s.  lid.,  against  £<ie6,393.  18s.  2d.  for  the  corresponding 
half-year  of  1906.  Working  expenses  (including  £26,069.  8s  lOd.  for 
ni.ain'tenance  of  cables)  absorb  £154,203. 10s.8d.,  against  £159,549  9s. 7d, 
leaving  £150,212.  13s.  3d.  From  this  is  deducted  £19,770  5s.  9d.  for 
income  tax  payable  in  England,  mortgage  debenture  interest  stock, 
and  other  extraordinary  expenditure,  leaving  net  profit  for  the  half-  year 
of  £130,442.  7s.  6d.  Adding  £74,947. 9s.  Id.  brought  forward  theie  is 
an  available  balance  of  £205,389.  168.  7d.  One  quarterly  interim  divi- 
dend of  IJ  percent,  has  been  i)aid  for  the  half-yen-,  and  it  is  now  pro- 
po.sed  to  distribute  another  of  like  amount,  making  with  the  interim 
divitlends  paid  for  the  first  half-year  a  total  di\idend  of  5  per  cent.  It 
is  also  proposed  to  pay  a  bonus  of  4s.  per  .share,  or  2  per  cent.,  making 
the  total  distribution  7  |>er  cent,  for  1907.  £50,000  has  been  trans 
ferrcd  to  general  reserve,  and  the  balance  ( £20,389.  16s.  7d.)  carried 
forward.  Several  partial  renewals  of  the  company's  cables  have  been 
eB'ected  during  the  half-year,  and  the  cost  (£28,8<18.  19s.  3d.)  has  been 
chargetl  against  general  reserve.  Since  the  close  of  the  year  the  com 
pany's  new  direct  cable  between  .Java  and  the  Cocos  Islands  has  been 
successfully  laid  and  opene<l  for  traltic. 

The  register  of  transfers  will  be  clo.sed  from  6th  to  13th  inst.  inclusive. 

EDMUKDSON'S  ELECTRICITY  CORPN.  'LTD.  —A  meeting  of  the  first 
mortgage  flebentuie  hoklcis  was  held  on  ^^'ednesday  to  authorise  the 
creation  of  jirior  lien  debenture  stock  not  to  exceed  £200,000,  bearing 
interest  at  5  per  cent.  Mr.  P.  U.  Tuckett  dcploreil  the  necessity 
which  compelled  them  to  resort  to  the  creation  of  the  proposed  deben- 
tures, which,  in  his  opinion,  was  the  only  ])ractical  and  satisfactory 
way  of  escaiic  from  the  dithcult  position  that  the  company  found  it- 
self in.  It  did  not  follow  that  they  would  avail  themselves  of  the 
jKjwer  to  issue  the  £200,000.  Tlie  proceedings  were  adjourned  to 
Thursday  next  to  give  <li.s.sentient  debenture-holders  an  o|)portunity  of 
conferring  with  the  directois  with  a  view  to  seeing  whether  any  modi- 
fication of  the  scheme  is  possible. 

GRA'VESEND  &  NORTHFLEET  ELECTRIC  TRAMWAYS  (LTD )  -The 
total  r(-veiuie  for  1907  Mas  £13.058.  9s.  5d.  Deducting  all  expenses 
there  is  a  profit  of  £2,195.  Adding  £276.  15s.  9d.  forward  the  balance  is 
£2,471.  16s.  3d.,  of  which  £1,(300  has  been  placed  to  reserve  and 
renewals,  £1,200 ab.sorbed  in  payment  of  preference  dividend  to  .June 
30,  1906,  lea\ing  £271.  16s.  3d',  to  be  carried  forward.  The  year's 
working  showed  an  increase  of  £92.  10s.  Id.  in  receipts  and  a  decrease 
of  £108.  It's.  7d.  inex].ens,s. 

ISIE  OF  WIGHT  ELECTRIC  LIGHT  &  POWER  CO.  LTD.)  -At  the  meet- 
ing last  week  it  was  reported  that  at  the  end  of  1907  theetiuivalent  of 
20,655  8  c.p.  lamps  was  connected  at  Ventnor  and  Bonehurch  fagain.st 
19,577  8  c. p  in  lyC6),  at  Sandown  and  Shanklin  18,479  8  c.p.  (against 
16,918),  at  Newport  and  Cowes  31,710  (against  29.219i,  and  at  Ryde 
and  St  Helens  18,456  (against  16,207),  making  a  total  of  89,300  8  c.p. 
against  81,921.  With  £136.  18=.  lid.  from  last  year,  the  year's  profit 
was  £10,869.  lis.  8d.  After  paying  interest  and  loans  and  preference 
dividend,  there  remained  £3,190.  Is.  lOd.  The  directors  recommended 


that  £2,500  be  placed  to  reserve  for  renewal  of  plant,  an  additional 

£500  to  be  written  oil'  wiring  stocks,  and  £190.  Is.  lOd.  carried  forward. 

KALGOORLIE  ELECTRIC  POWER    &    LIGHTING    CORPN.    (LTD.)   -Mr. 

lioger  \'</.  Wallace,  K.C..  who  presided  at  the  meeting  on  Wednesday, 
stated  that  the  trading  account  for  1907  was  a  record  one.  The  plant 
was  in  a  more  efficient  condition  now  than  it  was  before,  and  the  direc- 
tors proposed  to  put  down  a  new  unit,  which  would  enable  them  to 
reduce  the  expen.ses  still  further  in  connection  with  the  generation  of 
electricity.  Their  loail  factor  was  better  than  that  of  any  ot  her  electric 
lighting  company  in  the  world,  and  that  was  entirely  due  to  the 
management  of  the  works. 

LISBON  ELECTRIC  TRAMWAYS  (LTD  )  -The  result  of  the  com[)any'8 
oper.itions  fur  1907  shows  a  net  i)rofit  of  £92,802.  13s.  3d.,  added  to 
£15,711.  7s.  6d.  from  last  year,  make  £108,514.  Os.  9d.  From  this 
.£35,000  has  been  pl.-iecd  to  depreciation  and  £5,000  to  credit  of  ex- 
change reserve,  leaving  an  a\-ailable  balance  of  £68,514.  Os  9d.,  out  of 
which  preference  dividend  (£U5,553,  3s.  8d.)  has  been  paid,  and  the 
directors  recommend  a  dividend  of  5  percent,  for  the  year  (£29,709.  8s.) 
on  the  ordinary  shares,  leaving  £13,271.  9.s.  1<I.  to  be  carried  forward. 
The  political  unrest  and  financial  dcjiression  thioughout  the  country, 
together  with  the  effect  ot  the  abnornuvlly  bad  weather,  combined  to 
check  the  steady  increase  of  traffic  which  might  olherwi.se  have  been  ex- 
pected. Moreover,  the  operating  expenditure  also  shows  a  consider- 
able increase  due  to  the  enhance-J  jirice  of  coal  and  other  supplies. 
Capital  expenditure  of  £72,271.  9s.  4d.  has  been  incurred,  mainly  on 
addition-il  machinery,  rolling  stock,  cables  and  the  electrification  of 
the  lift  on  the  Elevador  Do  Carmo. 

NATIONAL  ELECTRIC  CONSTRUCTION  CO.  (LTD.)— The  gross  profit  for 
1907  was  £29,776.  Os.  8d. ,  and  deducting  expenses  of  administration, 
Ac,  there  remains  £18,116.  18s.  8d.  added  to  £2,345.  4s.  7d.  from  1906, 
making  £20,460.  5s.  5d.  The  directors  recommend  that  £5,000  be 
placed  to  reserve,  £4,487.  17s.  be  applied  to  meet  expenses  of  and  dis- 
count on  debenture  issue,  £1,2C0  as  reserve  against  capital  charges  on 
tonn  lighting  installations,  £1,550  be  transferred  to  debenture  re- 
denipt  ion  fund,  £500  as  reserve  to  cover  doubtful  debts  and  £673  10s  9d. 
as  de[)i-eciation  on  free  w-ired  installations,  furniture,  fixtures,  plant 
and  tools.  In  \-ievv  of  the  company's  larse  investment.s  in  tramway 
and  lighting  syndicates,  which,  owing  to  delays  in  construction,  are 
not  jet  realisable,  the  directors  recommend  that  the  balance 
l£9,048.  15s.  6d.)  be  carried  forward.  The  depression  which  prevailed 
during  the  year  appears  (the  report  states)  to  be  passing  awaj-,  and  it 
may  now  be  possible  to  finance  some  of  the  concessions  secured  liefore 
the  depression  set  in.  A  strike  of  the  employes  of  the  Mussellnu-gh  & 
District  Electric  Light  &  Traction  Co.,  which  occurred  during  the 
busiest  months  in  the  year,  affected  the  profits.  Powers  for  the  ex- 
tension of  the  tr.imways  to  Port  Seton  have  been  obtained.  Con- 
siderable and  unavoidable  delays  prevented  the  completion  of  the 
Torquay  tramways  .system  ;  the  last  part  of  the  route  has,  however, 
just  been  opened,  and  the  receipts  are  most  gratifying.  It  will  be 
necessary  to  have  additional  cars  to  cope  with  tlie  traffic.  The  Mex- 
bnrough  &  Swinton  Tramways  were  only  completed  in  August,  and 
the  traffic  there  also  calls  for  additional  cars,  which  are  now  being 
made.  Important  alterations  to  the  system  have  lieen  fiutnd  necessary, 
.-Old  these  should  be  completed  in  the  course  of  the  next  three  months. 
There  have  also  been  unavoidable  delays  in  the  completion  of  the 
Rbondda  tramways  .systom.  Owing  to  financial  difficulties,  the  South 
Wales  Electrical  Power  Distribution  Co.  were  unable  to  supply  cur- 
rent for  the  tramways,  and  it  therefore  became  necessary  to  erect  a 
generating  station.  The  -Rbondda  Tramways  Electric  Supply  Co. 
(Ltd  )  was  formed,  and  the  capital  raised.  Tlie  work  is  Hearing  com- 
pletion, and  it  is  ex[)eeccd  that  two  sections  of  the  tramways  will  be 
opened  in  the  course  of  a  few  weeks.  The  present  system  at  Oxford 
has  to  be  acquired  and  satisfactory  terms  have  been  arranged  with  the 
local  horse  tramway  company.  The  progress  of  Bo'ness  and  Carnarvon 
electric  light  undertakings  has  been  maintained. 

POTTERIES  &  DISTRICT  ELECTRIC  TRACTION  CO.  (LTD.)— The  report 
for  1907  states  that  the  total  revenue  for  the  year  was  £111,670,  in- 
crease £2,404.  Deducting  allexpen.ses  there  remains  £^7,874,  or  with 
£616  forward  the  total  was  £28,491.  The  directors  recommend  £3,500 
being  placed  to  renewals  fund,  £2,500  to  depreciation  and  re.ser\-e,  and 
to  pay  a  dividend  of  4  per  cent,  on  the  ordinary  shares,  carrying  for- 
ward £441.  An  application  is  being  made  for  Parliamentary  [lOwers 
to  doulile  the  existing  lines  as  the  company  may  recpure. 

RANGOON  ELECTRIC  TRAMWAY  &  SUPPLY  CO.  (LTD.)— The  second 
annual  report  of  the  directors  states  that  dilliculties  were,  during  the 
past  year,  experienced  with  the  machinery,  especially  the  two  turliines, 
causing  a  delay  of  several  months.  It  was  only  recently  that  those 
difticulties  had  been  finally  overcome,  and  the  company  placed  in  a 
position  to  supply  a  continuous  24  hours' service.  The  machinery  is 
now  working  sjiti.sfactorily.  The  electric  tramway  is  now  completed 
and  running;  the  final  portion  of  the  track  (Poozoondoung  route, 
1-94  single  milest  was  opened  on  M.arch  12.  Notwithstanding  that 
traffic  was  considerably  interfered  with  during  the  year,  the  receipts 
were  very  satisfactory  and  show  steady  improvement.  Under  the  agree- 
ment with  the  municipahty  there  are  to  be  350  -arcs  and  1,050  incan- 
descent lamps  for  street  lighting.  A  portion  of  the  lamps  were  lighted 
on  Dec.  16  last,  and  the  manager  in  Rangoon  reported  that  the  whole 
of  the  street  lamps  would  be  completed  and  in  operation  at  the  end  of 
April,  1908  A  partial  supply  over  a  limited  area  was  commenced  in 
March,  1907,  and  a  24  hours'  supply  is  now  being  given.  The  demand 
for  energy  is  increasing  as  rapidly  as  can  be  dealt  with  liy  the  com- 
pany. The  laying  of  the  necessary  mains  is  a  tedious  process,  as  this 
can  only  be  carried  on  during  the  dry  season.  The  profits  amounted 
to  £7,664.  63.  lOd.,  or  with  £1,775.  123.  8d.  from  1906,  £9,439.  19s.  6d. 
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Preference  dividend  to  Dec.  31  absorbed  £9,000,  leavinj;  £439.  19s.  6d. 
to  be  carried  forward. 

SOnTH  METROPOUTAN  ELECTRIC  TRAMWAYS  &  LIGHTING  CO.  (LTD. ) 
Capital  exjieiiditure  during  1907  was  £40,580.  3s.  6d.,  bringing 
the  total  to  £486,800.  lis.  Id.  The  total  revcnne  for  the  year  1907  was 
£51,370.  12s.  5d.  Deducting  expenses  (including  £6,000  for  deben- 
ture interest  and  providing  for  payments  to  local  authorities  under 
agreements  amounting  to  £1,230),  the  surplus  was  .£8,477.  Is.  Id.,  or, 
with  £339.  4s.  lid.  from  1906,  £8,816.  6s.  The  directors  recommend 
that  £8,385.  I65.  be  appropriated  to  preference  dividend,  leaving 
£430.  10s.  to  be  carried  forward.  Traffic  receipts  from  the  working 
of  the  tramways  and  light  railways  amounted  to  £41,413.  9s.,  an  in- 
crease of  £25,683.  14s.  7d.  The  extension  of  the  London  County 
Council  system  to  the  company's  terminus  at  Tooting  has  resulted  in 
increased"  traffic  receipts  on  the  Croydon  to  Tooting  section.  The  gross 
receipts  from  the  electricity  supply  section  of  the  undertaking 
amounted  to  £7,371.  17s.  7d.,  compared  with  £5,435.  8s.  4d.  Deduct- 
inu'  depreciation  in  respect  of  battery  (£469.  17s.)  the  balance  is 
£2^^975  16s.  5d.,  compared  with  £2,671.  9s.  2d.  The  installations 
connected  to  the  mains  at  Dec.  31  represented  the  equivalent  of 
43,657  8  c.p.  lamps  (increase  59  per  cent,  on  the  year),  and  the  number 
of  consumers  rose  from  472  to  603.  The  company  hns  opened  show 
rooms  at  30,  High-street,  Sutton,  for  the  sale  of  electrical  accessories, 
and  has  removed  its  offices  thereto.  A  department  for  the  wiring  of 
consumers'  jiremises  has  been  instituted,  which  has  been  successful. 

SOUTH  STAFFORDSHIRE  TRAMWAYS  (LESSEE)  CO  (LTD.)— The  direc 
tors'  report  states  that  the  total  revenue  for  190?  amounted  to 
£49.786.  19s.  Id.,  against  £43,741.  10s.  Id.  for  1906.  Expenditure  was 
£45,562. 19s.  3d.  The  years  profit  was  £4  223-  19s.  lOd.  The  capital 
e.xdenditure  during  the  year  in  re-constructing  the  tramways  in  Tip- 
ton, Darlaston  and  AA'ednesbury  was  £34,088.  16s.  8d.  All  the  old 
steam  tramw  ays  have  now  beeji  reconstructed  and  are  working  by  elec- 
tric traction,  except  a  quarter  of  a  mile  in  Wednesbury,  which  is  not 
worked. 

SUBMARINE  CABLES'  TRUST.— The  revenue  for  the  year  ended  April  15 
amounted  to  £23.941.  13s.  Id.  and  the  expenses  to  £1,157.  5s.  lid., 
leaving  £22,784.  7s.  2d.,  to  which  :'s  added  £453.  12s.  2d.  from  last 
account;  making  £23,237.  19s.  4d.  After  providing  £18,378  to  meet 
]>ayment  of  the  cou|ions  £4,810.  18s.  has  been  transferred  to  redemp- 
tion fund,  leaving  £49.  Is.  4d.  to  tie  carried  forward.  During  the  year 
41  certificates  have  been  redeemed  by  purchase  in  the  open  inarket  with 
the  surplus  funds  of  the  trust,  costing  £4,810.  18s.,  as  above. 

WESTERN  TELEGRAPH  CO.  (LTD.)— The  report  of  the  directors  for 
the  half-year  ended  Dec.  31,  1907,  states  that  the  revenue  for  that 
period  amounted  to  £353,814.  18s.  2d.  and  the  working  expenses  to 
£126,862.  9s.  4d.  After  providing  £16,000  for  debenture  stock 
ititerest  and  £4,464.  10s.  lid.  for  income  tax,  there  remains 
£206,487.  17s.  lid.,  added  to  £6,864.  Os.  3d.  from  June  30,  making 
£213.351.  18s.  2d.  First  and  second  interim  dividends,  amounting  to 
£62,379,  ha\e  iieen  jiaid,  and  after  transferring  £120.000  to  general 
reserve,  £5,000  to  maintenance  .ships'  reserve,  £10.000  to  marine  in- 
surance fund  and  £10,000  to  land  and  buildings  depreciation  fund, 
there  remains  a  balance  of  £5,972.  18s.  2d.,  which  is  carried  forward. 
£100,000  hii.s  been  appropriated  from  the  general  reserve  fund  as  a 
provision  to  meet  tlie  market  tluoruations  on  investments.  The 
directors  regret  the  death  of  their  colleague,  Mr.  .John  Coppen,  in 
Noveml>er  last.     Mr.  .John  (iordon  has  Vjeen  appointed  to  the  vacancy. 


NEW  COMPANIES,  STATUTORY  RETURNS, 
MORTGAGES  AND  CHARGES. 


NEW  COMPANIES. 

ELECTRIC  CONTROL  ^ LTD.)  (6,805.)— Reg.  in  Edinburgh  on  April  30, 
capital  £6,000  in  £1  shares,  to  carry  on  the  business  of  electrical  and 
meehauieal  engineers,  and  manufacturers  of  and  dealers  in  appliances 
and  apparatus  for  the  generation,  supply  and  control  of  electric.il  power, 
including  electric  motors,  &c.  First  directors,  .J.  M.  S.  Maxwell,  C. 
Macmillan  and  ,1.  Craig.  Reg.  office,  177,  Reid-street,  Bridgeton, 
(Masgow. 

SVLVERLVTE  ELECTRIC  LAMP  CO.  (LTD.)  (97,716. 1— Reg.  April  24, 
capital  £2,760  in  £1  shares  (1,500  preferred  ordinary  and  1.250  deferred 
(irdiuary),  to  acquire  and  turn  to  account  any  inyention  relating  to  the 
manufacture  of  electric  and  other  lamps,  and  any  lenses,  rclloctors  or 
other  accessories  used  in  connection  therewith,  in  particular  to  .acquire 
the  benefit  of  an  invention  of  .1.  S.  Hums,  and  to  carry  on  the  business 
of  manufacturers  of  eleiti  ic  lamp-.  n(li:lurs  and  other  articles,  lie. 

STATOTORY  RETURNS. 

ANGLO  AMERICAN  TELEGRAPH  CO.  (LTD.)— The  return  to  Feb.  21 
give-  i.ipil.il  11-  i;7.00O,O(X)  ill  t.S66.3()0  i-onsolidated  ordinary  stock, 
i;3,216.820  iirefi  rr.'.l  -(..ik  and  £,3,216,820  .leferre.l  stock,  all  of  which 
lia»  been  taiicn  up  and  paid  for  in  full.      Mortgages  and  charges,  nil. 

BRADFORD  ELECTRICAL  ENOINEERINQ  CO.  (LTD.)  -The  capital  in 
nluiri  to  Feb  13  is  £3,000  in  £1  -li.ires.  of  which  1,182  have  been 
taken  uji.  £L  per  share  has  been  calleil  up  on  732  ami  £482  has  been 
received,  leaving  £250  in  Hrrenrs.  £460  is  connidpred  kh  paid  on  the 
remainder.     Mortgages  and  charges,  nil. 

CAMBRIDGE  ELECTRIC  TRAMWAYS  8YND.  (LTD  )  -  Return  to  Feb.  28 
gives  capital  a-  £5.C00  in  £10 -hare,,  nf  «  hic  h  107  have  been  taken  up. 
*:9.  Os.  4.|il.  per  share  has  been  called  uii  on  90,  £10  per  share  on  10  ami 
nil  on  seven,  and  £911.  J2h,  Id.  has  lieen  rcceivorl.  Mortgages  and 
charges,  nil. 


H.  J.  CASH  &  CO.  /LTD.)- J-teturn  to  March  10  gives  capital  as  £10,000 
in  £1  shares,  6,000  of  whieb  havolieen  taken  up.  12s.  6d.  per  share  las 
been  calleil  up,  and  1' 3, 750  has  l.ieen  received.  Mortgages  and  char'ges,  nil. 

ELECTRIC  WIRING  &  FITTINGS  CO.  (LTD.)— Caiiital  in  return  to  Feb.  8 
is  £5,000  in  £1  shares,  of  which  1,382  have  been  taken  up.  £1,375 has 
been  received,  leaving  £7  in  arrears.     Mortgages  and  charges,  nil. 

GUILDFORD  ELECTRICITY  SUPPLY  CO.  (LTn.  — In  return  to  A[iril  8 
ca|>ital  is  £55,000  in  25,000  jireference  shares  of  £1  each  and  6,000 
ordinary  shares  of  £5  each,  of  which  11,276  preference  and  2,782 
ordinary  have  been  taken  up.  £1  per  share  has  been  called  up  on  the 
preference  and  £5  per  share  on  the  ordinary,  and  £25,186  has  been 
received.     Mortgages  and  charges,  £25,000. 

HARRY  W-  COX  &  CO.  (LTD.)— Statutory  report  dated  March  Ostntes 
that  4,000  shares  (class  not  specified)  have  been  taken  up  out  of  a 
nominal  capitiil  of  £5.000  in  £1  shares  (4,000  preferred  ordinary). 
1,000  shares  are  consider-ed  as  fully  paid.  No  mortgages  or  charges 
registered. 

LONDON  ELECTRIC  WIRE  CO.  (LTD)— Accoi ding  to  return  to  Feb.  25 
capital  is  £150,000  in  20,000  nr-dinary  and  10,000"  prefei-encc  .shares  of 
£5  each,  of  which  15.807  ordinary  and  5,956  preference  hive  been 
taken  up.  £5  per  shiire  has  been  called  upon  8,087 ordinary-  and  5,956 
preference,  and  £70,215  has  been  received.  £38,600  is  considered  as 
paid  on  7.720  ordinar'\'  shares.     Mortgages  and  char-ges,  nil. 

MUNICIPAL  ELECTRIC  LIGHT  &  POWER  CORPN.  LTD.)— In  return 
to  March  12  capital  is  £25,000  in  2,493  ordinary  shares  of  £10  each  and 
100  founders'  shares  of  £1  each,  of  which  37  ordinary  and  30  founders' 
have  been  takenup.  £300  has  been  reneived.  Mortgagesand  char-ges.  nil. 

ST.  JAMES"  &  PALL  MALL  ELECTRIC  LIGHT  CO.  (LTD.)- Return  to 
March  3  gives  eapii;al  as  £300,000  in  40.000  ordinary  and  20,000 
preference  shares  of  £5  each,  all  of  which  have  been  taken  u|i.  £5 
per  share  has  been  called  up  on  39,650  ordinary  and  20,000  preference 
shares,  and  £298,250  has  been  received.  £1,750  is  considered  as  paid 
on  350  ordinary.  Mortgages  and  charges,  £150,000  3J-  per  cent,  deben- 
ture stock,  and  £163,438  4  per  cent,  guaranteed  debenture  stock  of 
Central  Electric  Supply  Co. 

TYNESIDE  ELECTRICAL  DEVELOPMENT  CO.  (LTD.) -Capital  iir  return 
to  Feb.  25  is  £100,000  in  100  shares  of  £1,000  each,  all  of  which  have 
been  taken  up.  £100  per  share  has  been  called  up  and  £10,000  has 
been  received.     Mortgages  and  charges,  nil. 

MORTGAGES  AND  CHARGES. 

BIRMINGHAM  ELECTRICAL  CASE  CO.  LTD.— A  mortgage  dated 
April  10,  and,  as  collateral  security  thereto,  a  debenture  of  even  date, 
to  secure  £60,  charged  on  company's  undertaking  and  property, 
present  and  future,  including  uncalled  capital,  has  been  registered. 
Holders,  F.  E.  Bell  and  P.  T.  Thompson. 


CITY  NOTES. 


MEMORANDA  (May  7).— Bank  rate  3  per  cent,  (since  March  19, 
1908.  Price  of  silver  24,",, —24]d.  per  oz.  Consols  85!;— 85;!!  for 
mone\-,  and  85r^ — 85,'i;  for  account.  Consols  Pay  Day,  .lune  1  ;  Stock 
and  Shares  Continuation  Days,  5Iay  12  and  27  ;  Ticket  Days,  May 
13  and  28  ;  Pay  Days,  May  14  and  29  ;  Mining  Share  carry-over  Day, 
May  11. 

Pkices  of  METAI.S  (London). — Copper,  cash,  57 — 57',  ;  three  months 
57;:j_58.  i««/i,  English,  13I—13J;  foreign,  13— 132.  .s>//-r,  foreign 
20J— 21.  Till,  English,  140-141;  foreign,  c;»sh,  139]— 139;,  three 
months,  139—1394.  Iron,  Cleveland,  cash,  51/6 — 51/10  ;  three  months, 
48/l.i.— 48.'2.i.         "  

BERGMANN  ELEKTRICITATS  WERKE  A  G.  (BERLIN).— A  dividend  of 
18  per  cent,  for  the  (last  year  lias  been  declar-ed. 

CALCUTTA  ELECTRIC  SUPPLY  CORPN.  (LTD. |— The  directors  have 
decideii.  subject  to  audit,  to  nTornmond  payment  of  a  linal  dividend 
at  the  rate  of  9,^  [(er  cent,  for  the  half  year  ended  Dec.  31, 1907 (making 
8  per  cent,  for  the  year). 

CO'VENTRY  ELECTRIC  TRAMWAYS  CO.  The  directors  announce  a 
divideriil  of  3J  per-  cent.  7-.  per  shared  for  the  year,  carrying  £3.900 
to  r-eserve  for-  depi'ceiation  and  tJ114  forw.ard.  £4.000  is  to  be  applieil 
in  reclining  llie  eoni|iany's  indebted  ricss  to  New  (Jeneral  Traction  Co. 

LONDON  ELECTROBUS  CO.  (LTD.)  Letters  of  allotment  and  regret  in 
connection  with  this  comi>any"«  recent  itisuo  of  oiilinary  and  deferred 
shares  ha\e  been  jiosted. 

RIO  DE  JANEIRO  TRAMWAY.  LIGHT  &  POWER  CO.     MM.  Edouard 

l>)iii'lleni'e  and  .le.iii  .laval  (l':iii-)  ,ind  Th.  \'er.-li-aeten  (lirussels)  have 
been  ilceted  ilircctors  to  represent  the  Fi-ench  anil  Belgian  I'ankort) 
who  have  rei-ently  taken  a  large  interest  in  the  .securities  of  this  com- 
p.iny. 

STOCK  EXCHANGE  NOTICES.  -  The  Stock  Exchange  Committee  havo 
.'ippoi  III  I'll  Mav  14  a  special  -eltling  day  in  scrip  fully  paid  for  1 460,000 
4\  per  cent,  sterling  debentures  ofthe  Mniititnl  Sh-fl  I'ailnii;/  Co.  and 
have  ordered  the  .same  to  be  quoted.  Thecoininiltoe  have  been  asked 
to  apiHiinl  a  special  settling  day  in  and  grant  quotations  to  provisional 
eertilicatrs  for  a  further  issue  of  50.000  tSoidinaiy  shares  (issued  at 
£6),  fully  and  partly  i£2  rnpital  and  £1  premium)  paid  and  50,000  £5, 
fully  and  partly  (£21  |iaid,  pretcrence  shares  of  the  .\.  iiviL^llruiuniTyiie 
KliHiii-  Sii/ijh/  Cn,  (/.<(/.)  and  also  to  grant  a  quotiilion  to  a  furtlicr 
issue  of  3, 176  £5  fully  paid  cunmlativo  pieference  shares  ofthe  CiilcuUa 

Tr.., 1/.    (■„      ,   /  l,l.\ 
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ELECTRIC  TRAMWAY  AND  RAILWAY  TRAFFIC 
RECEIPTS. 
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Week 

ended. 


9 

o 

a 
< 


Ino. 

or  Deo. 

(a) 


AoaBKOATI, 


No.  oil 
wooks.l 


Amount. 


Ina  or 
Deo.  (a) 


May 

April 


Abordcon  Oorporation  April  29 

Airdrio  SI 

Angto-ArgoutLno 39 

Ayr  Corporation May     3 

Bakir  S(. *  Waterloo  By.... ;      „       3 

Barnsloy April  81 

Barrow  .t      24 

Bath  Eloctrlo  TramJ.  Ltd 29 

Birkiuhead  Corporation  ...     May      3 
Binuiuyham  Corporation...;      „        l* 

Bimiintiham  &  Mid April  17 

Blackburn  Corporation 2S 

BI»4-'kpMl  Corporation  

Blackiwol  and  Fleetwood ... 

.Bolton  Corporation 

Boniliny     

Bournemouth  Corporation. 

Bradford  Corporation 

Brighton  Cort'onition    

brUlol  Trams  &  Carriage.. 
Bui  nos  Ayres  &  Belgrano... 

Burnloy  Corporation 

Burton  Oorjwration   

Bury  Corporation  

Calcutta  Tramwaya  Co 

Caii'hill 

Central  London  Railway  .. 
Charing  0.,  Euston  vt  H'ntead 
Chatham  &  Uist.  Lt.  Rys. ... 
City  &  South  London  Uly... 

Oity  of  Binuinghara  

Colchester  Corporation 

Cork  Electric  Trams  Co.   ... 

Croydon  Corporation     

Devonport  &  Dist.  Trams... 

Dover  Cor^Kiration 

Dublin  United 

Dudley-Stourbridge   

Dan.lee  Corporation 

Basit  Ham  Council  

Kieler  Corporation 

Falkirk  and  District  

(}atedhead  k  Dist.  Trams... 

Qlai^gow  Corporation 

Qloseop  

Oravesend— Northlleet 

Oreat  N'orlhern  4  Oity  Bly.. 
Gt.Nurthcrn,  Piccadilly, &c 
Greenock  &  Port  Olaagow... 

Bartlepool  Tramways    

Bastiugs  Elec.  Trams  Co.... 

Hone  Kong  

Hiut'ler>Ii'-ld  Corpn 

Boll  Corporation 

Dlord  Diotrict  Council 

Ilkeston  District  Council ... 

Ipswich  Corporation  

Isle  of  Thanet  Co 

Jorrow   

Eeighley  Corporation    

Kidderminster  &  District... 
Kilmarnock  Corporation  ... 
Lanarkshire  Trams  Oo.    ... 

Lancashire  United 

Leamington 

Leeds  Corporation 

Leicester  Corporation    

Leith  Corporation  

Lincoln  Corporation  

Liverpool  Corporation  

Liverpool  Overhead  Itly.  .. 
'London  County  Council   .. 

London  United   

Lowestoft 

Uaidstone  Corporation 

Uanche.'^ter  Corporation  ... 

Idersey  Kailway  

Merthyr 

Metropolitan  Dist.  Railway 
UetropolitanElec.  Trams.. 

Uiddleton 

Nelson  Corporation 

Newcastle-on-Tyne  Corp.  .. 

Newport  iMon.)  

Northampton  Corporation 
Oldham,  Ashton  &  Uyde  .. 

Oldham  Corporation 

Perth  tN.li.)Corporation  ... 
Perlh(W.A.)  Klec.  Trams... 

Peterborough   

Portsmouth  Corporation  ... 

Potteries    

Preston  Corporation 

Botherham  Corporation   ... 

"  •    '"ay 

-1  Corpn 

roess  

on'  iiield  Corporation 

Singapore  Trams  

Southend  Corporation  

South  Metropolitan   

BoiUhport  Tramways 

South  Staffs 

Kt.Uyl/aj;'  .IIyile,&c.,,lt.Iirt. 
Sunderland  Uorporatlon  ... 
Sunderland  and  District  ... 

^^■^•'.TMea  Trams  

Ion  Corporation    .... 

.tun    

...luemouth  and  District  ... 

Tyneside  Trams  Co 

Victoria,  Klec.  SupplyCo.of 
Wallasey  District  Council... 

Warrington  Cor[in 

West  Ham  Corporation 

Weston.super-Mare    

Wolverhampton  Co 

Wolverhampton  Corpn 

•Worcester 

Wrexham  

Yorkshire  W.E.  Trams 

Yorkshire  Woollen  District. 


April  1 
May 

April  : 
May 
Apiil 
Jlay 


April  3U 

May      3 

April  2i 

,,      29 

„      30 

Mav       1 

April  24 

May      2 

I 

April  21 

„     29 

May     2 

1 

April  2J 

..      21 

May     2 

2 

April  21 

May      2 

..        2 

April  21 

,.      21 

,,      30 

May      2 

..       ^ 

3 

2 

.\pril  29 

May     2 

2 

April  21 

„      30 

.,     34 

May      3 

April  30 

,,      29 

21 

2 


April 


May 

April  25 
May  2 
April  25 
May  3 
April  25 
May      2 

2 
■  •        3 

3 

April  21 

May      2 

Aplil  24 

.,      21 

May      2 

..        2 

..        3 

I 

April  21 

May      3 

April  '2i 

Klay      1 

April  21 

May      2 

April  21 

..      2' 

•  I     30 

..      31 

May     4 

April  22 

May      3 

2 

April  29 

i>      31 

..      21 

..      31 

May      2 

3 

3 

21 

II       29 

„      21 

..      21 

..       ''9 

March  3  J 

May      2 

April  23 

I,      30 

..      22 

..      31 


..      31 

..      31 

May     3 

April   21 

■   {ai  Tue.e  comparisons  are  with  the  corresponding  period  last  year. 
T  Plus  3  days.    •  Partly  electrical,     t  Minus  3  days,     t  Misus  2  daya. 


£ 
1,809  . 

230 

13,389 

262 

3,070 
232 
273 
624 

l.O'll 

ti,;i8 
791 
9S0 
480 
;03 

2.287 
■t37,097 

l,.i26 

l,17rt 
826 

1,763 

3,667 

1,200 
278 

1,115 

K  1.1,746 

291 

6,786 

3,230 
719 

3,121 

2,969 
161 
13.-I 

1,323 
479 
185 

•'1.152 

1,094 

1,174 
795 
293 
262 

1,064 

17,136 

126 

232 

1,614 

.5,405 

598 

231 

865 

$3,639 

1,506 

2,!63 
410 
120 
339 
398 
120 
140 
151 
145 

1,272 

1,111 
225 

6,313 

3,179 

188 

111 

10,885 

1,146 
32,110 

6.220 

169 

171 

14,407 

1,899 
305 

8,632 

5,927 
485 
140 

3,601 
616 
381 
715 

1.89.5 
161 

1,381 
148 

1,819 

1,915 
636 
528 
347 

4,560 
67 

6,397 

.-{18,685 

311 

862 

398 

1,094 
688 

1,060 
466 
1,061 
142 
53 
218 
i95 

1,098 
844 
413 

1,921 
181 
615 
827 
318 
lit 

1,169 

l,I9H 


17 

1,381 

21 

t70 

70 

16 

79 

46 

306 

86 

11 

6 

84 

75 

+  r3,665 


15 
113 

50 

37 

51 

40 

4 

14t 

R370 

227 

303 


216 

412 

17 

14 

10 

60 

7 

11 

333 

104 

82 

11 

i 

115 

134 

16 

9 

191 

1,200 

41 

17 

77 

«I,136 

58 

31 

39 

1 

10 

56 

2 

6 

59 

"l69 

31 

94 

50 

40 

5 

10 

370 

79 

3,660 

307 

19 

'"787 
43 
120 
507 

1,973 


634 
42 
2 

184 
23 
20 
45 
45 
71 

146 
48 
21 

346 


+        1« 

58 

-  $1,209 


34 
172 
166 
267 

97 

336 

5 

291 

11 

46 
113 
183 
(2 
63 
3S4 
121 
200 
49 
69 
23 
49 
271 


16 
16 
18 

§17 
18 
16 
17 

§17 
5 
16 
6 
18 
16 
SO 
5 


6 

5 

6 

5 

6 

31 

16 

41 

16 

60 

17 

17 

16 

5 

(.50 

6 

17 

18 

II 

17 

31 

6 

5 

18 

16 

18 

16 

16 

tl 

5 

5 

14 

16 

6 

50 

HIS 

16 

5 

16 

18 

§1 

16 

5 

16 

16 


£ 

64,669 

3,e03 

313,233 

14,328 

56,620 

2,764 

3,6CS 

10,328 

29,445 
11,863 
8,912 
3.819 

1I,'489 

k509,698 

7,272 

!1,()77 
3,S95 

78,611 

61,091 
6,638 
1.212 
4,584 

1,216 

107,661 

67,296 

11,045 

6ll,.'>88 

13,i.27 

2,736 

6,8S1 

6,026 

6,921 

8f0 

83,686 

12,148 

67,012 

3,867 

1,320 

1,099 

16,099 

833,570 

2,132 

3,088 

31,472 

97,330 

7,775 

3,449 

13,489 

p',026 

11.2f8 

1,969 

664 

1,615 

8,661 

1,696 

6,902 

1.130 

7,7i-2 

21, 696 

20,712 

2,225 

29,f.'J5 

2.5,335 

eo6 

172,769 

21.939 

114,243 

95,961 

4,821 

831 

68,601 

34,670 

3.291 

159,564 

79,664 

6,233 

678 

17,790 

3,218 

1,861 

9,4311 

11,328 

7,748 

26,621 

1,719 

8,371 

39,701 

12,113 

2,597 

1,506 

32,393 

788 

30,478 

l','425 
10,910 
3,492 

14,026 

3,678 

5,219 

11, .121 

13,925 

687 

621 

2,410 

6,391 

3,887 
1,162 

10,683 

573 

7,119 

33,626 
3,891 
1,647 

19,689 

11,299 


£ 
1,310 

70 

35,003 

2 

13,199 

213 

66 

1,161 

"i,46l 


ELECTRICAL  COMPANIES'  SHARE  LIST. 


U  .  t'ASI 

a  DIYI- 
S  DKRD 


NAMB. 


68 
793 

921 

1189,010 

308 

812 

2,2H 

m 

613 
120 
778 

76 
3,876 

""  361 

6,441 

616 

200 

482 

514 

114 

165 

763 

S02 

2,135 

183 

163 

45 

106 

15,462 

138 

473 

1,903 

28,741 

2,097 

623 

33 


121 

160 

15 

iU 

338 

176 

320 

119 

202 

2,969 

1,050 

22 

400 

"  165 

38 

1,774 

309 

11,720 

2,166 

135 

"5,118 

1,661 

49 

17,265 

11,915 

91 

120 

2,189 

41 

106 

64 

321 

.jI 

9o!> 

27 

769 

724 

207 

36 

156 

656 

10 

22 


ELECTRICITY  SUPPLY. 

Bonrnemoiith  &  Poole  Klop.  Sup.  Ord. 

4i  per  Cent.  Cum.  Pref.  

0  per  Cent.  Cum.  Second  Pref.  . 
4J  per  Cent.  Deb.  Stock  (red.) 


1)0. 
Do. 
Do. 


90 
4/6 
6/0 

*iX 

3,'6       Bromley  (Kenl)  El.  T-t.  it  Power  Shares 
15%  1 1  Do.  Do.  Ist  Delifl. 

5/6      Brompton  A  Kensington  Elec.  Sup.  Ord, 

Do.     7  tier  Cent.  Prof. 

Central  Elec.  Smi.  Co.4V  Gnar.Dh.Stock 
Charing  Cross  (W. End  *  City)El.Sup.Co. 

Do.     4*  per  Cent.  I'ref.   

Do.     4'per  Cent.  Deb.  Stock  (red.l 

Do.    City  Undertaking  ikZ  Cm.  Pref. 


3,6 
4% 
2,'6 
2/3 

45! 
2/3  ; 

2/6    1 

HZ' 
7/0 
6/0 
6% 

nx 

i/io; 

B%' 
6/0 
60 

4}% 

*iX 

3/6 

2.6 

44!E 

4/6 

5/0 

6% 

4% 

4% 

4J% 
1/6 
3/0 
i% 
3/6 
2/3 

H% 
3iX 
4J% 
1% 
4j% 
S% 
6% 
4% 
3% 
100,  4J% 
10'  8/0 
6,  4,'6 


Price 
Wed.. 
May  6. 


St. 

iZ 

b 

b/0 

5    3/6 

St.    3i'A 

6    .. 

St. 

4°/ 

6 

4/0 

1 

0/6 

1 

tWi 

St, 

ihX 

b 

2/6 

6 

2/6 

St. 

4<% 

1 

6,0 

6 

2/3 

352 

330 

87 

75 

1.426 

1,225 

1,018 

3 

IK 

286 

906 

13 

103 

1.162 

137 


M 

f  1*1111 1!  aays. 


4% 

0/6 
4J% 
HX 

n 

iX 
iX 

6/0 
6% 

m 

3X, 
iX 
2"< 

1% 
it 

2/6 

iX 

n% 

6X 

6% 
bX 
5% 
iX 

7/0 
6/0 

4/0 

4X 

4/0 

HX 

U 

6/. 

HX 

i'x 

t/0 

B/. 

6% 
*X 
6/0 


0/6 
4H 

3i% 
3»V 


HI.:  3j'- 

St.j  3J 


Chelsea  Electric  Supply  Ord. 
•   Do.     45  percent,  bet.  Stuck  (red.)  .. 
City  of  London  Electric  Lighting  Ord. 

Do.     6  per  Cent.  Cum.  Pref.  

Do.     B  per  Cent.  Drh.  Stock  (red,).... 

Do.  4A  (ter  Cent.  2nd  Deb.  Stuck  (red.) 
County  of  Durham  Elec.  I'.D.  Ord 

Do.     5  per  Cent,  nun  Cum.  Pref.  

County  of  London  Eleo.  Supply  Ord 

Do.    '6  per  Cent.  Cum.  Pref. 

Do.  45%  Deb.  Stock  (all  paid)  (red.)., 
t  Do.  Second  Deb.  Stock  ProT.  Certs... 
Folkestone  Electricity  Supply  Co.  Ord, 

Do.     5  per  Cent.  Cum.  Pref-  

Do-     4*  1st  Dell.  Stock  (red) 

Hove  El'ectric  Lighting  Ord 

Kensington  4  Knlghtabridge  Ord 

Do.     6  per  Cent.  Ist  Pref 

Do.     4  per  Cent.  Deb.  Stock  (red.) 

Kensingtn.  4  Kngtbg.  Co.  &  Notting  Hill 

Co.  (.Toint  Station)  4%  Deb.  Stock  (red.) 

Kent  Elec.  Power  Co 

Loudon  Electric  Supply  Ord , 

Do.     6  per  Cent.  Pref. 

Do.    4  per  Cent.  1st  Mort.  Deb 

Metropolitan  Electric  Sup.  Ord 

Do,    H  per  Cent.  Cum.  Pref.  

Do.    4i  per  Cent.  Deb.  Stock  1st  Mort, 

Do.  3i  per  Cent.  Mrt.  Deb.  Slock(red.) 
Midland  Elec.  Corp.forP.D.lstMort.Db. 
Newcastle*  Dist.  Elec.  Ltg.  Ord 

Do.    4J  per  Cent.  Deb 

Newcastle  Elee.  Supply  Ord 

Do.     5  per  Cent,  non  Cum.  Pref.  

Do.  4  per  Cent.  Mort.  Deb.  red.  1907. 
Korthern  Counties  Elec.  Sup 

Do.     41  per  Cent.  Deb 

Notting'BiU  Electric  Ord 

Oxford  Electric  Ord 

Do.     4  per  Cent.  Deb.  Stock    

St.  James'  &  Pall  Mall  Elec.  Ord 

Do.    7  per  Cent.  Pref.    

Do.  3),  per  Cent.  Dcli.  Stock  (red.)  ... 
Smithfleld  Markets  Electric  Snp.  Ord... 

Do.     4  per  Cent.  Deb.  Stock 

South  1  ondon  Electric  Supply  Ord 

South  Metrop'n  Elec.  Lt,  &  Power  Ord. 

Do.     7  per  Cent.  Cum.  Pref 

Do.    4J  1st  Db.  Stk.  Bed 

Urban  Electric  Sup(>ly  Ord 

Do.     6  per  Cent.  Cum.  Pref 

Do.     4*  per  Cent.  1st  Mort.  Deb 

Westminster  Elec.  Sup.  Ord 

Do.     4i  percent.  Cum.  Pref.    

ELECTRIC  RAILWAYS,TRAMWAYS.&c 

Baker  St.  &  Waterloc.  iX  Perp.  Db.  St 
Bath  Elec.  Trams  Pref.  Ord 

Do.     5  per  Cent.  Cum.  Pref. 

Do.  H  1st  Mort.  Dch.  Slock  (red.) .. 
B'bam  &  Midland  Trams  4 J  1st  Db.Stk. 
Bristol  Tramw.iys  &  Carriat.'e  Ord 

Do.     Cum.  Pre'f.  (fully  paid) 

Do.     4  per  Cent.  Debs 

British  Electric  Traction  Ord 

Do.     6  per  Cent.  Cum.  Pref. 

Do.    5  per  Cent.  Perpetual  Debs 

t  Do.     4J  per  Cent,  2nd  Deb.  Stock 

Central  London  Ordinary  Stock 

Do.     4  per  Cent.  Pref.  Stock    

Do.    Deferred  Stock   

Do.    4  per  Cent.  Debs 

Charing  X.EusloniHmpstdPer.Db.  Stk. 
tCity  of  Birmingham  Trams.  65;Cm.Pref. 

Do.     4  per  Cent,  lat  ]\Iort.  Debs 

City  &  South  London  Ely.  Con.  Ord.  ... 

Do.    B  per  Cent.  Perp.  Pref.  (1891)    ... 

Do.     (1896) 

Do.    (190!) 

Do.     (1903)  

t  Do.     4  per  Cent,  Perpetual  Debs 

Dublin  United  Trams.  Ord  

Do.     6  per  Cent.  Pref. 

Gt.Kortliern  &  CilyRly.  Pref.  Ord. (4%) 
G.  Northern. Piccadilly  &  Brompton  Ord. 

Do.    4  per  Cent.  Deb.  Block 

Hasling.s  Si  Dist.  Elec.  Trams.  6%  Cm.  PI. 

Do.      4S  I)b.  St 

t    Imperial  Tramways  Ord 

J  Do.    6  per  Cent.  Pref.  

1  Do.     4J  per  Cent.  Debs 

I.  of  Thanet  B.  T.  &  Lt.  6  per  Cont.  Pref. 

Do.    4  percent.  Dob.  Stock 

Lanarkshire  Traiiiwiiys  

Lanes.  Utd.  Trams  6  i  Prior  Lien  Db.  St. 
Liverpool  Overhead  KaiUay  Ord 

Do.    5  per  Cent.  Pref 

Do.    4  per  Cent.  Deb - 

London  United  Trams.  DJJ  Cum.  Pref.  ... 

Do.  4  per  Cent.  1st  Mort.  Deb.  Stock 
Mersey  Con.  Old.  Stock    

Do.    3  per  Cent.  Perp.  Pref".  

Metropolitan  Elec.  Tramways  Def.   

Do.    6  percent.  Cum.  Pref.  

Do.    4)  rer  Cent.  Deb.  Stock  

Metropolitan  Bailway  Consolidated  

Do.    Surplus  Lands  Stocks 

Do.     3^  per  Cent.  Preference...  

Do.    34  per  Cent.  "A"  Preference  

Do,    3i  per  Cent.  (  ouvertible  Pref. 

Do.     3i  per  Cent.  Debenture  Slock 

D.  .     3*  lici  '  eiil.  ■■  A"  liilto 


1(3-113 

10  -Hi 

lOJ— 1 1 

102  —106 

4A-6 

91'— 97 
7  -8 
63-7} 

98  —101 
36-11 
4J-4a 

96  -99 

n-H 

3  -3* 

101  —104 

SI.'.  -lOi 

12—13 

124  —127 

101  —104 

2}— 3 

4J-48 

7J-8J 

103-11} 

107  -110 

96  -99 

4|-ei 

B  — 6J 

94  —97 
fi-e| 
73 -Si 
6|-7 

96  -99 

97  -101 
88  -92 

1-U 
H-s 

90  -93 

4i-6i 

43-6J 

107  —111 

55  -90 

96  -99 

8  — Fi 

98  -  9a 
Bt-6 
B4-Eg 

£6  -98 

95  —97 

ni-i=i 

Bi-6J 

94  -98 

7i-fi 

6  J -7 

85  — fO 

J-li 

70  -74 

ii— & 

H-ii 

99  —102 
U-H 

n-H 

87  —90 
7i-8 
4J-BJ 


88  -91 

11 13 

89°-91 

93  -96 
10  — Ifj 

8  — SJ 
9}  — lol 

si-H 

90  -96 
69  —73 
71  -!7 
85  -87 
51  -67 

100  -103 
81  —84 
4i-4J 
S7  -160 
39  -41 
113  -116 
112  -116 
110  -113 
1-6  —109 
99  —102 
121 -13i 
12i  -13J 

i-n 

6  —7 
87-00 
4  -1} 

94  —97 
ICJ     111 

Ij  -101 
93  -94 

3-18 

68  -(3 
9!- lOJ 

91  —94 
li-IJ 
61-63 

85  -87 
63-:} 

80  -85 
1  —3 
8  -6 

91  -97 
42  -43 
61  -68 
88  — 19 

76  —78 
73  -76 

92  -9i 


Kate  -/,  i 

YIBLD-  1 

ED. 

£    S. 

d. 

5  19 

0 

1  4     5 

6 

5     9 

0 

i  4    D 

6 

6  10 

0 

4  12 

9 

6    6 

(1 

DIVIDEND 
DDE. 


10 

19 

1 

17 

1 

8 

8 

6 

B  14 

4  12 

18 

« 

9 

17 

1 

1 

2 

U 

7 

11 

13 

6    7 

6  14 

4     6 

4    1 


0 

0 
0 
6 
0 
0 
0 

11  0 
16  10 

12  9 
16  6 
16    3' 

2    6 


3  18 
i 
i 
4 

6 
4 

4 


4  13    9 


5  14 
B  10 

4  1 

6  1 
B    0 

3  17 

5  S 

6  18 

4  0 

5  2 

4  8 

10  18 

11  II 

5  0 

6  S 
4     S 


8  11 

4  14 
3  19 

12  12" 

5  5 

6  2 

3  18 

4  12 
3  10 

3  18 

4  15 

5  5 


3  IS 

4  10 

4 


9    0 


5  II 

4  9 

7  S 
1  12 

7  17 

5  17 
4  15 

6  7' 
6  13 

6  6 

7  16' 
4  II 
e  0 
4  14 


6  3 
i  12 
1  3 
4     1 

3  19 

4  9 
4  12 
3  13 

:;  HI 


itosiNEsa 
wkek  ic 

\1  A  V  0. 

Hlt:h-  Low- 


78 


Mar,  Sept, ' 
Feb,  Aug 
Kelt,  Aug 
Jan,  .luly 
April,  Oct 
May,  Not 
Maffli.... 
Mar,  8cpt 
June,  Dec 
Feb,  Aug 
Feb,  Aug 
Jan,  July 
Jan,  July 
March  . . 
"June,  Dec 
Feb,  AuR  I  wx 
JaD,  July  1  ■• 
June,  Dec  126 
Jan,  July  '  •• 
April,  Oct  j  •• 
April,  Oct  .■ 
Feb,  Anp 
Mar,  Sept!  •• 
Jan,  July  (101  i 
May,  Nov  I  •  • 
April,  Oct 
Mar,  Sept 
Feb,  Auft 
April,  Oct 
Feb,  Aug 
Jan,  July 


April,  Oct 
Jan,  July 
Mar,  Sept 
Mar,  Bept 
Jan,  July 
April,  Oct 
Jan,  July 
June.  Dec 
Jan,  July 
June,  Dec 
Feb,  Aug 
Jan,  July 
Feb,  Aug 
Feb,  Aug 
Jan,  July 
Mar,  A.ug 
Jan,  July 
March  .. 
March  . . 
Jan.  July 
Feb,  Aug 
Feb,  Aug 
Jan,  July 
Feb  .... 
Feb,  Aug 
April 


eat. 


in 


eg 


108 


Ki 


93,1 


8ti 


'2  , 

5/,  I 


4 

91 


7G 


Feb,  Ang 

April,  Oct 
April,  Oct 
April,  Oct 
April,  Oct  ' 
Mar,  Sept  , 
Jan,  July  '■■ 

Jan,  July 
A  pril .... 
Jan,  July 

April,  Oct 
Jan,  July 
Feb,  Aug 


Feb,  Aug 
June,  Dec 
Feb,  Aug 
April,  Oct 
May,  >ov 
Feb,  Aug 
Feb,  Aug  I  .. 
Feb  ....  '  65g 
Jan,  July  lOlJ 
Jan,  July  .  •• 
April,  Oct  I  .. 
April.  Oct 
,Feb,  Aug 
Feb.  Aug 
Feb,  Aug 
Feb,  Aug 
Feb,  Aug 
Way,  Hov 
Feb,  Aug 
Feb,  Aug 
Feb,  Aug 
Feb,  Aug 
Jan,  July 
Mar,  Sept 
April,  Oct 
Mar,  Sept 
Mar,  Sept 
Jan,  July 
Mar,  Sept 
Jan,  July 
Feb,  Aug 
Jan,  July 
Feb,  Aug 
Feb,  Aug 
Jan,  July 
Jau,  July 
Jao,  July 
Feb,  Aug. 


m 


goi  .  so^ 


102 


MO 


406  I  392 


I  &74 


82 
1} 


April..  . 
Feb,  Aug 
Jan,  July 

Feb,  Aug 
Feb,  Aug 
Feb.  Auk 
Feb,  Aug 
Feb,  Aug 
Jan,  July 
Jan,  July 


95} 
43 

67g 
88 
76 

931 

91* 


42* 
661 
86 

76 


•  Id  oalotUating  the  yield  allowance  faaa  been  made  lor  accrued  mterest  but  not  lor  redemptiOBl 

t  Ux  Dividend 
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Kl^ECTIMCAL     OOMil'ATVIKS      SHAFTE     T^JS^. -Continued. 


u  ILaSTI 
S  IDIVI- 
£    DFNIl 


NAMB. 


Price 
Wed.. 

May  B. 


RATK% 
YIELD. 

H). 


NAME. 


Si. 

SI- 1  ;; 

S'-    3J% 


nz 

6% 


6  .. 

1  0/9| 

J  0/6 

SI.  4J» 

1  0/7J 

St.  4% 

100  65? 

6    .. 
SI.    4) 


Do. 

Do. 
Dp. 
Do. 


ELECTRIC  RAILWAYS  &.  TRAMWAYS- 

M.-(rt:|H.lilnn  nisiri.l  BailM:i\  lliil 

i     Do.     Kxlorision  Prof.  '5  per  Cent.)   

Do.     As'rntcd  Fsl.  Pref.  (Int.  Guar,  bv 
Und.  Flee  Blvs.  Co.  of  London,  ltd!) 
Do.     3  per  Cent.  Coli?nltd.  Pont-charge 
4   per  Cent.  Midland  Eent-charpe 

Puar.  Stock  4  per  Cent  

6  per  Cent   P.  rp.  Deb.  Stock  

4  per  Cent.  Ditto 

>"eK  Gen.  Trsct.  6  per  Cent.  Cum.  Pref. 

Potteries  Electric  Traction  Ord 

Do.     5  per  Cent.  Cum.  Pref.  

Do.     4*  per  Cent.  Deb.  Stock     

S.  Met.  Elec.  Trams.  &  Ltg.  eZ  Cm.  Pref. 

Do.     4  per  Cent.  Peb.  Stock  

Sunderland  Dial.  Elec.Trms.65!IstMt.Db, 
T'ndercround  Elec.  Ky8.Co.of  London... 

Yorkshire  (W.B.)  Elec.  Trams.  Ord 

Do.    6perCect.  Cum.  Pref.    

Do.     4J  per  Cent,  let  Debs 


£  a.  d. 


44  -48 

'iS  -VS 

100  —104 

43  -4Y 

los  —no 


Feb,  Aug 
Feb,  Aug 


High, 
est. 
12J 


Price  Kate  z 
Wed.,  Yield- 
Vtay  6.        ED. 


dividkhd 
Due. 


6    3    6     Jm.Jnly     86 


ELECTRIC  WANUFACTURINC,  &c. 

1  ..        Aron  Electricity  Meter  Ord 

1  l,'5f  I     Do.    65;Cnm.  K. 

1  2/45   tBabcock  &  Wilcoi  Ord    xd  i  bonus 

1  0/7J   f  Do.    Pref. 

6  6/0   '  British  Insulated  &  Helsby  Cables  Ord. 

5  3/0         Do.     6  per  Cent.  Pref. 

St.i  4J3r  Do.     4J  percent.  1st  Mort.  Deb.  (red.) 

St.i  ili  ,  British Thomsn-Hon3t'n4i%  1st Mt.Db. 

6  ..      I  British  We'slinghoase"6  per  Cent.  Pref... 
St.!  4;j;        Do.    4  per  Cent.  Mort.  Deb.  Stock 

2  ,.    I  Brush  Electrical  Engineering 

2  ..    '     Do.    e  per  Cent.  Pref.  non-Cum 

Do.     4i  per  (.ent.  Perp.  1st  Deb.  Stock 

Do.    Perpetual  2nd  Deb.  Stock    

Callenders  table  Con.  Ord 

Do.    6  per  Cent.  Cum.  Pref.  

Do.     4i  per  Cent.  1st  Jlort  Debs,  (red.) 
Castner-Rellner  Alkali  Co 

Do.     ii  per  Cent.  1st  Mort.  Deb.  (red.). 
Chadbnrn's  (&bip)  Telegraph  Ord 

Do.    6  per  Cent.  Cum.  Pref.  

Consolir^aled  Hectrical  Co 

Consolidated  Signal  Co 

Do.     6per  Cent.  Cum.  I'ril.   

*  CroDjplon  &  Co.  (Kos.  1  to  "6,000)  

Do.     6  per  Cent.  1st  Mort.  Debs.  (red.). 

Daiis  &  lilnniius      

Dick,  Krrr  &  Co.  Ord 

Do.     B  per  Cent.  Cum.  Pref. 

Do.    4J  per  Cent.  Deb.  Stock   

Edison  i  Swan  United  ("A"  bh.)  {£3  pd.)| 

Do.    (iSpaid)    

Do.    4  per  Cent.  Wort.  Deb.  Stock  (rd.)i 

Do.     6  per  Cent.  2nd  Deb.  Stock 

EdmundEcn's  Elec.  Corp.  Ord.    ...  _ 

Do.    6per  Cent.  Cum.  Pref.  

Do.    4J  per  cent.  1st  Slort.  Deb.  (red.) 
Electric  <  onslmction  Co 

to.    7  I  er  Cent.  Cum.  Pref.  

Do.     4  per  Cent.  Perp.  1st  Mort.  Uebs. 
General  Electric  (1900)  5%  Cum.  Pret... 

lo.     4  per  Cent,  l.-.!  Mort.  Debs 

Henley's  Telegiaj'h  Works  Ord 

Do.   "4i  J  (r  CVnI.  Pref.   

1  o.    4J  jer  Cent.  1st  Mort.  Deb.  Stock 
India  I;ubber,CnttBPcrcha,  ic.Wrks. 

Do.     4  |tr  Cent.  Dibs,  (red.) 

I»Hli(>iial  tier.  Cfinstruction  Co 

kichardsons.Wcslgarth&Co,,  Ltd.  Ord. 

It  Do.    6  per  Cent.  Cum.  Pref. 

I     Jo.    44  per  Cent.  Perp.  Deb.  Stock    ... 
I  Simplex  Conduits  Ord ] 

lo.    tl  per  Cent.  Cum.  Pref. 

Telegraph  Construction  &  Maintenance       SO 

I  o.    4  per  Cent   Deb.  Bonds  (1909)    ...    100 
Vickere,  Sons  &  Maxim,  Ltd.,  Ord 1,'; 

Lo.     f>  per  Cent.  non. Cum.  Preference       ^i 

Do.    6  per  Cent.  iion-Cum.  Preferred      1(1 

Do.    4  perCtnt.  )st  Mori.  Db.  Sk.(red)'  Ica 

lo.     4i  per  Cent.  2nd  Mori.  Deb.(red.)i  1C3 
>\  illans  &  Itobinson  Ord ; 

Do.    0  per  Cent.  Cum.  Pref. tj 

Do     4  per  Cent.  Isl  Mort.  Debs. '     72 

Do.    6  percent,  frd  Mort.  Debs.  Eeiip.   100 

TELEGRAPHS. 

!  Amazon  Telc^ra^  h 2 

'      Do,     6  jior  ttiil.  L»eU.  (rfcd.) fn 

;  AiigloAiiirnriin .'. 55 

Jiu.    }'r(-r(  rrtd !  j  g 

Do.     l^efrrml 14 

CfHiDiFioal  Cable  4  j/er  Cent.  l;eb.  Btk.  g|  . 

jtCutia  HuhniaDuc  Ord 71 

!t  iJo.    ]'iclcnii(p  lU  jitTttnl jm 

'    Diifcl  Hi'iiniili  Urd «1. 

In.    lU  J  IT  ictn.  Cum.  I'rcf.    J, 

Do,    44  i 'T  <fiit.  Del* 96^7- 

Dintl  I  lilted  hiatei' ChIWi' yh. 

Direct  WiKl  India  Cable  4i^KR.Db.(rd.j  9^? 

t  1  avirni  Oidtiibiy i^\ 

X>n.     I'J  jtrrl<iil.l'irf.8tock  84 

t  Do,    4  MrCiM.Mort.  Deb.  HIk.  (rcd.)|  iqq 


16    9 
10    6 


6t 

4« 

St 

lu 

6 

60 

B 

2/6 

St. 

4*sr 

1 
St. 

'M 

1 

UVi, 

1 

O/'i 

1 

VIH 

1 

1/0 

1 

0/7f 

a 

3/1) 

10c 

6X 

1 

11/7! 

fi 

2/0 

6 

0/7J 

St. 

ny. 

f. 

2/6 

6 

4/2 

St 

iX 

St. 

bX 

5 

f> 

St. 

m 

2 

? 

SI 

'-7. 

I( 

f/0 

SI 

iX 

f 

l./O 

f. 

'i,'i 

ft 

Hy. 

11 

16/0 

ICI 

A7. 

1 

WO 

] 

o/tf 

1 

0/7* 

fct 

*kX 

] 

ft 

12 

30/0 

1(0 

*% 

I 

2/0 

I 

0/8 

St. 

52 

SI. 

*X 

KO 

*w 

6 

1/0 

6 

>/u 

100 

*X 

Ito 

10 

.bO 

t>X 

81. 

16/0 

SI. 

ao/0 

H. 

n 

SI. 

tX 

10 

6,0 

10 

10/0 

b 

2/0 

ft 

fc/O 

ftb 

J/V- 

20 

1I,U 

ux 

81. 

■ibIO 

St. 

17/e 

SI. 

*X 

Ill 

•an 

HI. 

J^- 

100 

26 

tX 

10 

6,0 

100 

m 

26 

62/6 

11,0 

»l 

100 

<1 

KXi 

t\ 

M 

1/3 

ICO 

*x 

10 

10 

no 

10 

10  0 

100 

bX 

10 

S/0 

(<l. 

*% 

8    0    0 


74  -79 
69  —64 
Ifi-llJ  I  6 

H-H    ,  4 
ite*— IC8}  4 

101  -U4  4 

U-It^s  ,  8 

1  -li  5 

3— i  7 


ft 

6 

IB 

0 

7 

3 

0 

0 

0 

0 

19 

3 

15 

0 

4  jcrlrnl.  Deb.  block jfl 


laklern  i.  f.  Alrion  4'.  Mort.  Dek.  ItfOll 
t  lilt.  1);  Mauiiiiut  bub.  Uebs.  (red.)  ... 
G  N.  (ol  Copenlisi;*-iij,  Kl  Coupon  72  ,. 
lislilal  A  LeimuoaljX  Isl  Mt.  Db.(rrd.) 

Jndo.Eutopc.n,  ^-^  iiil 

Macksi  Coii>)'tiiiici  Common  

Do.     iieleirnie    ,,,. 

(Isicoui  s  Wirelrns  'leleg.  Co 

laciDc  A  Luiopi  n1cl.4XUuar.Dbs.|rfd.){ 
U  (  Kt  C I  ait  41  /niciKS 

D<  .     4  I  ir  (.rnl.  leba ' 

V«k(  JliUla  A  J  MUUDia 

Do.     ;  |ir  Iml.in  I'tcl. 

Do.     t}  ■■rCf'nl.VtidPref.oi.onii/cul'ar. 

Do.     ft  I  rr  C I  I.I.  Debs 

Venlrrn  'iriit,is|b 

Do.     4  I  ir  (  <  I.I.  Ill  b.  block  (red.) 

W.dein  I  nii.h  Jrlr!  ft.  tJ.lllMj  llonds 


90 
I'Si- 
'.U 
H'J, 
63 
66 

ts 

i 
(b 

li 

((.», 

.  *« 

101 

ISJ. 
lOO 

76 


-3 
-S7 
-68 
-101 
-HJ 
it 

-^H 
-3i 

-  !l 
lC2J*<i 
-l4 
-lOli 

-u« 

-87 
-102 
-13J 
102 
101 

10"  n 

-H 
-10)4 

to 
-n 

-16 
-* 

—  II  1 

H 
-lolj 

-b« 


6  IS 

6  1 
ft  10 

e  ]» 

4  12 

7  6 


6  11 
«  II 
6  2 
4    0 

8  18 
6  4 
3  18 
8  18 
8  10 
0     1 


104 
-10« 

m 


April,  Oct 
April,  Oct 


7  10    0 


10    0 
3    e 


0    0 


July,  Feb 
Jan,  July 
Jan,  July 
Mar,  Sept 
Feb,  Aug 
Jan,  July 
March  . . 
Mar,  Sept 
Mar,  Sept 
Jan,  July 
Jan,  July 
Jan,  July 
Hoy,  May 
MaT,  yov 
Fefc.  Aug  102 J 
March  . . 
April,  Oct 
August  ... 
April,  Oct 
April,  Oct 
Jan,  July 
Jan,  July 
Mar,  Sept 

Sept 

Sept  .._ 
Jan,  July 
Feb,  Aug 
Feb,  Aug 
June,  Dee 
Mar,  Sept 
Jan,  July 
May,  KoT 
Jan,  July 
Jan,  July 

July 

Jan,  July 
June,  Dec 
Mar,  Sept 
Feb,  Aug  I  11 
Feb,  Aug 
Mar,  Sept 
Feb,  Aug 
April.  Oct 

April 

^OT  .... 
May,  Nov 
Jan,  July 


Mar,  July 
Jan,  July 


m     3i 


n  ]  14 


li'. 


5lJ  ,  £6 


June,  Dec 
June,  Dec 
Apr.  Oct 
Apr,  Oct 
May,  KoT 


.   I 


104}  U04 
104      1,2J 


4     8 

e 

6  12 

« 

•    7 

0 

6    0 

0 

3  19 

0 

8  11 

0 

a  18 

c 

6  17 

0 

«W 

0 

6    1 

0 

a  IB 

0 

June,  Dec 

June,  Dec 

F,My,Ag,K 

K.Mt.Ar.N 

F,My,Ag,N 

Jn,A|i,Jy,0 

heb,  Aug 

Feb,  Aug 

April, Oct 

April,  Oct 

Jan,  July 

jB,Ap,Jy,0 

June,  Dec 

Ja,Ap,Jy,0 

jB,Ap,.ly,Oj 

May,  ^0T 

jB,Ap,Jy,0' 

Feb,  Aug 
'■  Feb,  Aug  I 
May,  hoT  ' 
Jan,  July 
June,  Deo 
U«y,  Not 
Jan,  July 
Js,Ap,Jy,0 

April 

June,  Deo 
May  .... 
Jan,  July 
May,  Not 
May,  Hot 
May,  Mot 
Jan,  July 
Mr,Jn,0,D 
June,  Dec 


11,1 

.. 

OOJ       (111 

141      IH 

t»t      811 

I 

80 

'1        .. 

10 

ft/i^.v. 

St. 
( 

447. 
3/8 

>• 

lOl, 

7/2 

llni 

t'X 

m     i:)J 

. . 

r.(,n 

6" 

:S4i    131 

ft 

lOij  lotj 

HI. 

n 

ii» 

>»l'r. 

Bl. 

by. 

•■ 

.. 

81. 

*^ 

31 

2I>H 

Ii'i. 

loll) 

.      )/7» 

bi 

bt'i 

81.    6X" 

•  • 

M 

bX 

,, 

" 

Bl. 

•  i 

.. 

COO 

bX 

•• 

IIKI 

I 

bit 
1/,= 

.. 

1 

l'.<ll 

HI. 
6 

th 

1S(      Ui 

lIKI 

«l 

'.. 

7Wd 

TELEPHONES.  j  ' 

Amer.  Telepbn.  i  Telegh.  Cap.  .SI 1?0  -121 

Do.     Coll.  Trust  $1,0004  percent,  lids  S'l  — S7 

AngloPortug'se  TeL  6%  1st  Mt.Db.  Stk.  18J— loij 

Chili  Telephone  7  — 7^ 

i  ♦  Monte  Video  Telephone  Ord 1      5?— Is'-' 

♦  Do.    6  per  Cent.  Pref. Is- Is" 

^atioEal  Co.  Pref.  Stock  1074— I'lP* 

Do.     Def.  Stock 1064-1104 

Do.    6  per  Cent.  Cum.  Ist  Pref.    WJ— 124 

Do.     f;  per  Cent.  Cum.  2nd  Pref. '  ir|-12J 

Do.     ft  per  Cent.  non. Cum.  3rd  Pref. ...       6|  -BS 

(•Do.     Deb.  Stock  34  per  Cent,  (red.)    ...  91  — lOJ 

Do     4  per  Cent.  Deb.  Stock  (red.) IOU-IO34 

I  Oriental Ig— li 

II  Do.    6  ler  Cent.  Cum.  Pref.  li— )J 

Do.     4  per  Cent.  Bed.  Deb.  Stock 90—93 

;     TelephoneCo.  ofEeypt44XDb.Stk.(led.)  89  — lOi 

United  Kiver  Plate 6  —64 

Do.     6  per  Cent.  Cum.  Pref. 4}- 6J 

;;     Do.     4).  Deb.  St.  P.ed 93—102 

I      FINANCIAL,  INVESTMENT,  &G. 


B.  d. 

9  0 

14  9 

19  0 


t  BUMhhse 

Wkkk  to 

J  Ma\  6^ 
High-  Low  - 
est.     est. 


6  7 
6  9 
6  8 
4  16 
4  16 
4  9 
3  10 

3  17 

4  13 
4  16 
4  6 
4  8 
6  3 
4  16 
4     S 


ft 

3/1 

6 

5/0 

St. 

H 

St. 

bX 

1 

40 

fi 

2/6 

St. 

44% 

St. 

«/, 

St. 

6X 

St. 

5% 

41 

i>iX 

lOli 

ir/, 

St. 

iV>. 

6 

3/0 

6 

3/0 

ft 

3/0 

St. 

6% 

St. 

6% 

Bl. 

6/. 

ft 

6 

2/6 

1(11 

bh"l 

10' 

BX 

St. 

bX 

fcl. 

67. 

6 

2/6 

101, 

2/6 

1 

ikX 

s- 

6 

1/3 

St. 

*(. 

bX 

HWi 

bJi 

7J-i-S 
ISB  -141 
104  —107 

:-^3i 

98  —1  -2 
129  —132 
111  —115 
1C7  -111 

99  -102 
101—104 

98  -  lol 
*if.-il     1 

«8-64 
110  —116 

102  —105 

(6  -99 
2J-28 
3,-4J 
100  -101 
68  -102 
91  —94 

64  —68 
6  -7 
6  -5j 

103  -106 
5 7 

Ifi — IS 

61-54 
88  -102 
Hi  -91 

87  —92 

to  -85 

71  -75    I 

90  -OS 
96  —98 

86  -9) 

87  —89 
86^-871% 


101  -103     4 

1«      lA         I 

108  -106     4 


COlONIAl  AND  FOREIGN  ELECTRICITY 
SUPPLY,  &c. 

Adelaide  Elec.  S'ply  Co.  OXCu.Pr.   

BombayB.S.  4T.b%Cm.Pr.   :;.. 

Do.     4|  percent.  Deb.  Sik. (red.)  

CaKulla  Floe.  Supply  Old 

Canadian  Gen.  I! lee.  IJo.  Com.  81 

laslncrKUclriilj  lie  Alkali  Co.(of  11.8.  A.) 

1st  Mill.  Stl.  Dtbs I 

lilect.  DexcKipnienl  Co  of  Ontario 

Eire,   l.lg.  &  Irac.  Co.  of  Ausl.  B  pel 

Cent.  Cum,  Pref. 

Do.    ft  per  Cent.  Deb  Stock  

klec.  Supjily  Co.  of  Vicloria  6  per  Cent, 

Isl  Mori.  Deb.  SI. 

Indian  Elec.  bup.  &  Trae.  Co.  Deb.  81. 

Rd.  Prov.  Certs j 

Kalgoorlie  Klec.  Power  &  Lig.  OriL 

Do.     6  tier  Cent.  Cum,  Piel 

Madras  K.  S.  Corp.  6  per  Cent.  Couitu. 

Deb.  81 

Melican  Blee.   Light  Co.  bX  1st  Mori 

Gold  PoiiiU    

Metican  Ll .  A  Power  Co.  Cap.  8t 

Do.  ft  4  1>I  Moil.  Olid  Hniis.    

Moulrial  Ll.  Iil.&  P   nrl  Co.  Cap.  81.... 

inner  Plate  EleclriiHi  I  ...  Ord 

I  Do.    6  per  Cent.  U' 11  Cum.  Prof 

Do.     ft  jerCenl.  Dri'.  Stock 

kosailo  Hire.  Co.  D,.  I'rol.  (1  20,000) 

Sliai^iiii(;an  Water  N  Power  Co.  Cap.  81 

Do.     ft  per  Cent. Uds 

Viclorin  Jaliii  IViwri  Co.  Pref 


1 1  - 104 

l>3  -Vft 

t(l-74 

t8  -Hi 


94  - 
7«- 

»i- 

84  - 


-10 

~U 

n 


11  -94 

»6  -»8 

M  -9! 

78  -U\ 
48  -50 
88  •  8^ 
k?  — :0) 

J-1 
«-l 

M  -99 

lC-01     ' 
64      Ml 
-\MX 


14 


ll'. 

J' 


1  0 

7  0 

4  0 

13  0 


13  6 

3  6 

S  0 

13  6 

12  0 


«    6 


17    6 

n    6 


5    10 


3/0  Elec.  4  Gen.  Investment  6%  Cum.  Pref.  BJ— 4J  7 

20  Globe  Telegraph  &  Trust 9j— llij  5 

3/0  Do.     6  per  Cent.  Pref. 13J— l-J  4 

6%  Submarine  Cables  Trust  (Cert.) U6  — 129  4 

COLONIAL  ANO  FOREIGN  ELECTRIC 
RAILWAYS,  7RANIWAYS.  &c. 

Anglo-Argentine  6°,^  Cum.  Ist  Pref.  

Do.     lO/i  Non-cum.  2nd  Pref.   

Do;     Permanent  6%  Deb.  Stock  

Auckland  Elec.  Trams.  6%  Deb.  (red.)... 
tUrisbane  Electric  Trams.  Invest.  Ord.... 

t  Do.    6  per  Cent.  Cum.  Pref. 

Do.     44  per  Cent.  Db.  Prov.  CertSi  

IBritish  Columbia  El.  Ky.  Df.  Ord 

Do.     Pref,  Ord.Stocki 

Do.     b%  Cum.  Perp.  Pief.  Stock 

Do.     44  per  Cent.  1st  Mort.  Debs 

Do.    \ancouver  Power  Debs 

Lo.    41%  Perp  Con.  Deb.  SI 

Buenos  Ayres  &  Belgrano  Ord 

Do.    6per  Cent.  "A"  Cum.  Pref.   

Do.    "B"    

Do.    5  per  Cent.  Debs 

Do.     6  per  Cent.  2nd  Debs,  (red.)  
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consulting  engineer  is  rapidly  passing  out  of  existence,  if 
he  is  not  already  a  being  of  the  past,  and  the  present  ten- 
dency on  the  part  of  the  contractor  to  deal  direct  with  the 
purchaser  is  only  the  substitution  of  one  evil  for  another 
that  has  now  practically  ceased  to  exist.  The  remedy,  as 
"Manufacturer"  points  out,  is  that  no  contractor  should 
quote  direct  to  a  purchaser,  but  only  to  the  specification  of 
a  consulting  engineer. 


N  o  rr  £  s. 


Is  the  Consulting'  Engineer  NecessEry? 

In  our  ( '(irrespoudence  columns  will  be  found  two  letters 
dealing  with  the  subject  of  the  ('onsulting  Engineer,  a 
topic  which  we  discussed  at  some  length  in  our  leading 
article  la.st  week.  The  letter  bj-  "  Manufacturer  "  deals 
mainly  with  the  causes  leading  up  to  the  present  situation. 
He  points  out  that  in  many  cases  in  the  past  the  con- 
sulting engineer  has  not  been  the  ideal  intermediary  lie- 
tween  the  contractor  and  purchaser  that  he  might  have 
been.  Frequently  he  has  saddled  the  trade  with  his  fads, 
instead  of  accepting  what  the  trade  by  long  experience  has 
evohed  as  standard,  t'onsequently  there  has  been  much 
unnecessary  expense.  The  contractor  has  lieen  put  to 
expense  in  designing  special  plant,  and  the  purchaser 
lias  had  to  pay  a  higher  price  in  conse(|uence.  Finally, 
in  many  cases  the  si>ecial  plant  has  not  given  satis- 
faction, owing  to  want  of  experience  in  its  design.  Simi- 
larly _there  ha\  e  been  endless  schedules  of  prices  to  be 
filled  in,  and  attempts  to  make  the  contractor  supply  single 
articles  at  the  same  rate  as  per  dozen.  This,  we  regret  to 
-say,  must  all  be  admitted  ;  but  we  think  that  this  class  of 


The  letter  by  "  Lumen  "  deals  more  particularly  with 
the  question  of  how  tlus  desirable  state  of  things  can  be 
l)rought  about.     A  great  diiiiculty  at  the  present  time  is 
that  there  is  no  list  of  consulting  engineers  to  which  a  pur- 
chaser can  refer  for  guidance.     What  is  required  is  a  list 
of  duly  qualified  engineer  who  would  be  prepared  to  carry 
out  work  according  to  a  certain  code  of  professional  eti- 
quette, and  who  would  also  have  the  confidence  of  the  con- 
tractor.  Tlie  latter  is  as  important  as  the  former.    As  sug- 
gested by  "  Lumen,"  there  is  no  reason  why  the  Institution 
of  Electrical  Engineers   should  not  take  action   in  this 
matter.     It  is  eminently  a  case  where  action  should  be 
taken  by  some  independent  body  who  would  take  account 
of  the  interests  of  all  the  parties  concerned.     Otherwise 
there  is  a  very  good  chance  that  nothing  will  be  done,  for 
the  simple  reason  that  the  electrical  industry,  unfortu- 
nately, is  very  largely  bound  up  with  men  who  are  not 
prepared  to   face   a  situation   squarely   or   to    have   the 
courage  of  their  convictions  ojjenly.     Strong  convictions, 
no  doubt,  exist,  but  the  statement  of  such  convictions  is 
frequently  prevented  by  the  idea  that  personal  loss  may 
ensue  unless  collective  action  is  taken  ;  and  since  collec- 
tive action  is  always  the  consequence  of  expression  of  in- 
dividual opinions,  and  never  the  reverse,  very  little  is  apt 
tu  lie  done.     We  hope  that  this  unfortunate  characteristic 
of  the  electrical  industry  will  not  result  in  total  inaction  iu 
the  present  instance. 

The  Rating  of  Light  Railways. 

TuK  decision  given  by  the  House  of  Lords  last  Friday, 
and  reported  el.sewhere  in  this  issue,  in  connection  with 
the  rating  of  the  Wakefield  &  District  Light  liailway  Co., 
wlio,  it  will  be  remembered,  refused  to  pay  the  full  rate 
levied  by  the  Wakefield  Corporation,  is  likely  to  lead  t<j 
much  discussion  and  many  inconsistencies  if  steps  are  not 
immediately  taken  to  put  electric  tramways  and  light 
railways  on  the  same  basis  as  regards  the  levying  of  rates. 
The  ilistinction  between  the  two  is  obviously  in  most  cases 
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arbitrary,  but  the  appeal  to  the  House  of  Lords  was  de- 
cided purely  on  the  legal  question — "  Is  a  light  railway  a 
railway  within  the  meaning  of  sec.  211  of  the  Public  Health 
Act,  1875'?"  The  decision  that  it  is  so,  and  that  it  is,  there- 
fore, entitled  to  be  assessed  at  only  one-fourth  of  its  net 
annual  value,  has  been  arrived  at  unanimously  by  the 
High  Court,  the  Court  of  Appeal  and  the  House  of  Lords, 
although,  in  the  first  instance,  when  the  case  was  tried 
before  the  Wakefield  justices,  the  decision  was  against  the 
company.  The  important  question  that  now  remains  is 
"  When  is  a  tramway  a  light  railway  ? "  This  depends  at 
present  almost  entirely  on  the  foresight  of  the  promoter  s. 

A  New  Electric  Locomotive. 

The  growth  in  the  use  of  electric  power  in  mines,  col- 
lieries and  works  is  leading  to  a  demand  for  small  electric 
locomotives  to  perform  the  necessary  operations  of  haulage 
and  shunting  which  have  been  pre^■iously  carried  out  by 
steam   locomotives,  capstans  and  horses.     Whilst  steam 
locomotives  have  no  doubt  given  satisfactory  service  in  the 
past,  they  are  somewhat  costly  to  maintain,  and,  in  some 
cases,  the  risk  from  sparks  and  cinders  is  a  serious  draw- 
back.    It  is  only  natural,  therefore,  that  owners  who  have 
already  installed  electric  plant  for  dealing  with  their  manu- 
facturing requirements  should  turn  their  attention  to  ex- 
tending this  plant  to  other  uses.  Overhead  construction  can 
be  erected  at  very  small  cost,  and  the  advantage  of  having 
an  electric  locomotive  always  ready  for  use,  but  requiring 
no  attention  when  it  is  not  at  work,  is  rapidly  becoming 
more  widely  recognised.     The  special  type  of  locomotive 
referred  to  elsewhere  in  this  issue  contains  several  im- 
portant features  which  should  make  it  specially  adaptable 
to  this  class  of  service.     Amongst  these  may  be  mentioned 
the  high  centre  of  gravity,  to  which  I\Ir.  Kellv  calls  atten- 
tion. This  point  is  somewhat  novel,  and  has  1  leen  too  often 
overlooked  in  electric  practice.  It  is  many  years  now  since 
the  London  &  North-Western  Ilailway  Co.  built  a  steam 
locomotive  in  which   the   boiler  was  placed   below   the 
driving  axle  with   the  special   intention    of   making    the 
centre  of  gravity  of  the  locomotive  low.     The  scheme  was 
a  failure,  and  the  design  was  abandoned.     Another  marked 
feature   of  this  new  electric  locumotive   is  the  simplicity 
and  accessibility  of  its  electrical  parts,  wliich  will  go  far  to 
reduce  the  cost  of  maintenance  to  a  minimum. 


which  recently  appeared  in  the  columns  of  The  Electrician 
from  ^Mr.  H.  Lahincton  S.mitii,  of  the  British  Post  Office,, 
and  the  remarks  of  Sir  John  Wolfe  B.a.rry  at  the  meetino's 

O 

of  the  Associated  Cable  Companies  this  week,  will,  we- 
think,  convince  the  public  that  the  telegraphic  adminis- 
trations are  only  making  reasonable  protest  in  calling 
attention  to  the  abuse  of  the  facilities  so  readily  offered,, 
and  in  asking  the  delegates  at  Lisboji  to  put  this  matter  on 
a  more  equitalile  basis. 


Telegraph  Code  Vocabularies. 

It  will  be  seen  from  the  rejiorts  wliicli  appear  in  our 
present  is.sue  of  tlie  Eastern,  Eastern  Extension,  ami 
Western  Telegrapli  Companies  that  the  cable  and  tele- 
graph administiations  of  tlie  world  liave  found  from  ex- 
perience that  the  extra  facilities  oil'ered  to  tlie  mercantile 
public  in  tlie  unrestricted  use  of  code  vocabularies  has  been 
abuseil  by  tlie  us(;  of  words  wliich  do  not  come  within  a 
reasonable  inter])ietation  of  the  clause  agreeii  to  by  the 
International  Telegraph  Conference  in  London  in  1!)03. 
'I'lie  object  of  the  concession  to  the  coding  ]>ulilic  made  Viy 
the  delcgatOH  at  the  London  Conference  \mim  to  farilitali' 
the  general  use  of  code  words,  and  it  is  well  known  tn 
those  who  have  full  ac([uaintancc  with  the  winking  of 
telegraphic  systems  that  neither  in  suljiuaiine  cable  lun- 
land  line  working  lias  any  obstacle  ever  Ijeen  put  in  the 
way  of  th('  UHC  of  code  words  which  the  telegra]ih  operator 
may  reasonably  be  expected  to  comprehend.     The  letter 


Glasgow  Section  of  the  Institution  of  Electrical  Engineers. 
At  the  annual  meeting  of  this  Section  held  on  Tuesday  last 
the  followins  were  elected  to  serve  on  the  committee  during 
the  session  1908-09:  Chairman,  Mr.  W.  W.  Lackie.  Past 
Chairmen,  Mr.  John  M.  M.  Munro  and  Prof.  F.  G.  Baily. 
Vice-Cliairman,  Mr.  Sam  Mavor.  Chairman  of  Students' 
Section,  Prof.  Magnus  Maclean.  Hon.  See.  and  Treasurer, 
Mr.  .James  E.  Sayers.  Member.^,  Messrs.  Chas.  Day,  Frank 
Newington,  .J.  S.  Nicholson,  J.  K.  Stotbert,  Wm.  M'VVhirter, 
J.  Taylor,  K.  Robertson,  E.  G.  Tidd,  J.  Robertson. 

Hollow  Reinforced  Concrete  Pole. — ^The  Electrieal  II  orhV 
gives  a  short  description  of  a  hollow  reinforced  concrete  pole, 
due  to  F.  H.  Tidnam,  which  the  inventor  claims  is  equal  in 
cost  to  wooden  poles  of  the  same  size.  The  framework  or- 
cage  for  the  pole  comprises  longitudinal  wires  or  rods  clamped 
in  place.  A  core  is  inserted  within  the  cage  before  the  con- 
crete is  poured,  and,  after  the  latter  has  set,  the  core  is  with- 
drawn, thus  making  a  pole  light  in  weight  without  sacrificing 
strength.  The  advantages  of  concrete  poles  over  wooden 
poles,  apart  from  strength,  are  improved  appearance  and 
greater  duraliility. 

British  Science  Guild — At  the  last  meeting  of  the  execu- 
tive committee  of  this  Guild  it  was  reported  that  Mr.  Dealun, 
Prime  Minister  of  the  Commonwealth  of  Australia,  had  been, 
elected  vice-president.  Reports  were  presented  by  the  appro- 
priate sub-committees  on  prim.iry  and  secondary  education, 
on  the  practical  teaching  of  science  in  schools  and  on  the 
present  position  of  agricultural  research  in  the  United  King- 
dom. A  special  committee  of  the  Guild  has  recently  been 
appointed  1 1  consider  the  synchronisation  of  public  clocks  in 
London,  and  Mr  Buxton,  the  Postmaster-General,  who  is  in 
sympathy  with  the  movement,  has  nominated  Major  O'Meara,  _ 
R.E.,  C.^l.(!.,  to  lie  a  member  of  it. 

British  Weights  and  Measures  Association. — A  glance 
at  the  current  issue  of  the  Report  and  Journal  of  this  Asso- 
ciation shows  that  its  objects  .are  still  going  strong.  The 
Journal  opens  with  opinions  advance!  by  various  authorities 
against  the  metric  system,  the  first  being  "  a  good  hard  knock  " 
at  the  professor  of  pure  science.  It  then  deals  fully  with  the 
work  of  the  committee  and  other  business  matters  of  the 
Association.  An  abstract  of  Dr.  R.  T.  Glazebrook's  first  lec- 
ture on  "  Standardisation  in  Various  Aspects"  is  given.  The 
last  issue  ot  the  Journal  was  sent  to  every  British  Consular 
Officer  and  Commercial  .\ttachr,  and  the  favourable  replies 
receivcil  have  encouraged  the  .\ssociation  to  further  efforts. 

Verband  Deutscher  Elektrotechniker. — The  16th  annual 
meeting  of  this  society  will  lie  held  at  Erfurt  on  .lune  11th  and 
the  three  following  days.  Among  the  Papers  to  be  read  are 
"  Recent  Conquests  in  the  Sphere  of  Electric  Lighting,"  by  Piof. 
W.  Woilding  ;  "  The  liilluenco  of  Over  running  on  Metallic 
Filament  Lamps"  and  "  < 'oniparison  of  the  Upkeep  of  Small 
Arc  Lamps  and  High  Cindlo  ]iower  Osraiii  Lamps,"  by  Obcr- 
Ingonieur  licmaiie;  "The  Fundamental  Laws  of  Heating  in 
Elcitrical  Machines,"  by  Dr.  K.  ( Joldschmidt  ;  and  "  .\uto- 
matic  Syniliiouising  Switches  for  -V.C.  (Jencrators,"  by  llorr 
F.  Lux.  The  ladies  of  the  parly  will  be  kept  busy  with  excur- 
sions, while  the  whole  of  those  iiresoiit  will  ilovoto  the  .Sund.ay 
to  this  purpose.  .\  recojition  will  bo  hold  on  the  opening 
evening  by  the  Mayor  of  Erfurt,  ami  the  annual  ilinncr  will 
take  piaco  on  .lune  l.'ith. 

Cable  Interruptions  and  Repairs. 

hale  lit  liiiiTi\i|ili(iii.     Dntc  of  Ropnir. 

.\lo,\un.liiii-l,ni-iittcii   April  29,IS0R     ...     ^luy  7,    1908, 

Cnyriinc— Siiliim.1 May  12,  1908     ...  — 
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Wireless  Telegraph  Notes.  It  is  auaounced  that  the  Spanish 
GoNernment  have  receutl)-  concluded  a  contract  with  a  French 
firm  for  the  establishment  of  24  wireless  telegraph  stations. 
Fifteen  of  these  stations  will  be  on  the  Spanish  coast,  seven  on 
the  L'anar)'  Islands  and  two  on  the  Balearic  Islands.  The 
stations  are  to  be  sutiiciently  powerful  to  ensure  efficient  inter- 
communication between  the  places  mentioned  above.  By  the 
erection  of  these  stations,  it  is  said  that  Spain  will  become 
independent  of  the  present  English  and  (lerman  cable  systems, 
and  thus  the  payment  of  large  subsidies  will  be  avoided. 

It  is  stated  that  the  wireless  telegraph  instruments  specially 
designed  for  use  on  torpedo  boat  destroyers  have  proved  so 
successful  that  similar  apparatus  is  to  be  installed  on  the 
larger  types  of  high-speed  war  vessels. 

It  is  reported  from  Washington  (l^S.A.)  that  <>a  May  13, 
Lieut.  Lohm  made  an  ascent  in  a  balloon  of  the  Signal  Corps, 
equipped  with  a  wireless  telegraph  receiving  apparatus,  and 
that  messages  from  Annapolis  (ild.)  were  taken  perfectly. 

Life  of  Tantalum  Lamps. — A  short  abstract  from  a  Bulletin 
of  the  University  of  Illinois  on  this  subject  is  published  in 
the  Eh'ctrical  World.  It  is  devoted  to  an  account  of  compara- 
tive t«sts  by  T.  H.  Amrine  on  carbon,  graphitised  cai-bon  and 
tantalum  filament  lamps.  The  lamps  were  testcil  under  both 
favourable  and  unfavourable  conditions,  in  the  first  case  being 
connected  to  a  storage  battery  circuit,  and  in  the  second  case 
supplied  with  badly  fluctuating  alternating  current.  Taking 
as  an  average  life  the  time  in  reaching  80  per  cent,  of  the 
original  candle-power,  the  life  in  hours  under  the  more  favour- 
able conditions  was  400  hours  for  the  carbon  filament,  780 
hours  for  the  graphitised  carbon  filament  and  820  hours  for 
the  tantalum  filament  ;  with  alternating  current  the  figures 
became  225,  350  and  350  respectively.  With  widely  fluctua- 
ting alternating  current  the  tantalum  lamps  were,  therefore, 
considerably  better  than  those  of  the  carbon  filament  type. 

Corps  of  Electrical  Engineers. — "We  learn  that  the  move- 
ment in  connection  with  the  electrical  engineers  renuired  for 
the  Territorial  Army  is  making  satisfactory  progress  in  Bir- 
mingham. Three  companies  are  at  present  being  raised 
by  Mr.  J.  F.  Lister,  who  will  be  in  command  with  the  rank  of 
Lieutenant-Colonel.  The  three  companies  are  to  be  known  as 
the  "Southern  Wireless  Compaii}',"  the  "Southern  Cable  Com- 
pany "  and  the  "  Southern  Airline  Company.''  The  Wireless 
Company  will  be  commanded  by  a  Captain  and  the  Cable  and 
Airline  Companies  each  by  a  Major.  These  officers  will  be 
responsible  for  their  own  companies  on  mobilisation.  The 
companies  will  lie  what  are  known  as  "  Army  Troops,"  and  on 
mobilisation  they  may  not  necessarilj-  be  attached  to  the  Bir- 
mingham Regimental  District.  The  period  of  annual  training 
is  from  S  to  15  days,  the  August  Bank  Holiday  week  being  in- 
cluded. The  place  of  training  has  not  yet  been  fixed,  but  in 
all  probability  it  will  be  Salisbury  Plain.  We  hear  that  about 
150  men  have  already  been  attested,  and  no  difficulty  is  an- 
ticipated in  raising  the  required  number — namely,  500.  Several 
well-known  members  of  the  local  section  of  the  Institution  of 
Electrical  Engineers  have  been  offered  and  have  accepted  com- 
missions in  this  new  unit. 

Arc  Works  Engineering  Society.  -At  the  meeting  of  this 
Societ}-  at  Chelmsford  on  April  30  an  interesting  Paper  was 
read  by  Messrs.  Wright  and  Downes  on  "  Pertinent  and  Imper- 
tinent Accuracy.''  The  Society  was  fortunate  in  securing  the 
presence  of  the  president  (Col.  K.  E.  Crompton,  C.B.),  who 
brought  with  him  his  measuring  machine,  of  which  he  gave  a 
most  interesting  description. 

The  annual  general  meeting  of  the  Society  w.as  held  on  the  1st  inst. 
when,  after  the  usual  business  (including  the  election  of  the  otticers 
and  committee  for  the  forthcoming  session),  ;i  concert  was  helfl. 

The  apparatus  arranged  for  exhibition  by  Mr.  H.  McCuUum  in- 
cluded ;  (1)  A  measuring  machine,  which  h;vs  been  designed  and  made 
b\'  Col.  Crompton  for  extremely  accurate  measurements  of  length.  (2) 
The  engine  from  the  Bluebell  steam  car.  which  was  constructed  for 
running  on  the  road  with  a  wagonette  body  to  carrj'  passengers.  This 
was  finallj-  worked  out  and  erected  by  Col.  Crompton  some  40  years 
ago,  and  the  exhibit  was  of  interest  as  being  one  of  the  earliest  steam 
engines  for  road  work.  It  w.is  used  for  Army  service  in  the  Kashmir. 
(3)  An  interesting  collection  of  high-tension  and  -V-ray  apparatus 
shown  by  Mr.  Donnithorne  (Messrs.  H.  W.  Cox  &  Co.).  (4)  Not  the 
least  interesting  exhibit  was  a  small  rectifier,  exhibited  bj-  Mr.  Pochin. 
a  jK-rfect  model  of  beautiful  workmanship. 

One  of  the  chief  events  of  the  evening  was  the  presentation  of  the 


Society's  apprentices'  premium  to  Mr.  H.  F.  .letVerson  for  his  Paper  on- 
'•  Spep'd  Regulation  of  Prime  Movers."  The  presentation  was  made 
liy  Mr.  Hodgson. 

Royal  Society's  Conversazione. — The  exhibits  at  the  Conver- 
sazione of  the  Royal  Society  on  Wednesday  evening  last  were 
marked  by  their  variety  and  general  interest,  appealing  largely 
to  the  electrical  engineer  as  well  as  to  the  pure  physicist. 

Dr.  .1.  A.  Fleming,  F.K.S.,  bosidesexhibitingacymometer  and  oscil- 
lation valves,  showed  photo-electric  effects  with  potassium-sodium 
alloy.  This  alloy,  wliicli  Is  well-known  as  resembling  mercury  in  its 
appearance  anil  mobility,  containcfl  a  much  larger  proportion  of  potas- 
sium tlian  of  sodium.  It  was  contiined  in  a  lacuum  tube  having  one- 
electrode  in  the  alloy,  and  the  other  electrode  sim|ily  of  platinum. 
Upon  connecting  a  galvanometer  to  these  electrodes  and  illumi- 
nating the  cell  by  the  light  from  an  electric  arc,  an  E.M.F.  of 
08  volt  was  created,  thus  giving  a  current  in  the  galvanometer 
circuit.  The  cell  was  shown  to  be  very  sensitive  to  a  particu- 
l.rr  wave  length  of  light — namely,  that  radiated  by  potassium 
in  a  state  of  incandescence.  Other  wa\-e  lengths  proiluced  compara- 
tively little  effect.  It  was  also  shown  that  the  effect  obtained  de- 
pended upon  the  plane  of  polarisation  of  the  light,  the  effect  being  a 
maximum  when  the  electric  component  of  the  light  was  perpendicular 
to  tlie  surface  of  the  alloy.  Mr.  S.  Cowper-Coles  showed  specimens  of 
pure  electrolytic  iron,  in  the  form  of  sheets  obtained  by  electro-deposi- 
tion direct  from  pig  iron  or  iron  ore  without  any  rolling.  The  iron  so 
obtained  is  remarkable  for  its  high  tensile  strength  of  30  tons  per 
square  inch,  and  is  free  from  cr3'stalline  structure.  Mr.  L.  H.  Walter 
showed  a  t-.intaUun  wave-detector  for  wireless  telegrapliy  or  telephony, 
consisting  of  a  tantalum  wire  point  dipping  into  mercury.  This  is  spon- 
taneously restoring,  and  at  450  miles,  using  a  jiowerof  less  than  2kw., 
the  results  obtained  are  equal  to  those  given  by  the  electrolytic  detector. 
Mr.  Walter  also  showed  a  signalling  key,consisting  of  alumini  um  contacts- 
in  an  electrolyte,  these  being  placed  in  the  primary  of  the  transformer, 
and  actuatedelectromagnetically.  The  National  Physical  Laboratory 
had  a  large  exhibit,  including  Mr.  A.  Campbell's  inductance  appa- 
ratus and  vibration  galvanometer,  and  also  an  apparatus,  due  to  Mr. 
W.  Rosenhaiii,  for  the  quenching  of  specimens  of  metiil  at  any  desired- 
temperature.  In  this  apparatus  the  metal  is  heate<l  in  vacuo  in  a 
silica  tube,  to  a  red  heat  if  desired,  by  a  coil  surrounding  the  tube  ;. 
when  the  required  temperature  is  reached,  as  indicated  by  a  thermo- 
electric instrument,  water  is  admitted  to  the  tube,  such  a  course  being 
rendered  possilile  b\-  the  remarkable  properties  of  silica.  Prof.  S.  P. 
Tliompson,  F.R.S.,  exhibited  an  inteiestiug  collection  of  early  com- 
pass cards  and  windroses,  and  Prof.  C.  V.  Boys,  F.R.S  ,  showed  an 
ingeniously  simple  straight- line  motion.  A  small  high-frequency 
alternator,  for  telephonic  experiments,  and  giving  12,000  periods  per 
second,  was  shown  by  Mr.  S.  (i.  Browji.  Another  interesting  exhibit 
w-js  that  of  the  Rev.F.  .1.  .Jqjyis-Smith,  F.R.S.,  who  showed  that  an 
exhausted  bulb  liecame  luminous  on  rotation  in  an  electrostatic  field, 
the  glow  beino-  displaced  bv  a  magnetic  field.  Other  exhibits  were 
apparatus  by  Prof.  H.  L.  Callendar.  F.R.S..  and  Prof.  W.  E.  Dalby 
for  measuring  temperatures  in  the  cylinder  of  a  gas  engine  ;  hot-wire 
oscillographs  by  Mr.  .7.  T.  Irwin  ;  a  very  complete  set  of  Johansson 
gauges  by  Messrs.  C.  W.  Burton,  Griffiths  &  Co.  :  apparatus  for  study- 
ing graphite  at  very  high  temperatures  and  pressures  b3'  Prof.  R. 
Threlfall,  F.R.S.  ;  and  a  co]jying  process  Iby  Messrs.  B.  .J.  Hall  4;  Co., 
known  as  the  Ordoverax  process,  in  which  a  special  composition 
is  used  capable  of  taking  a  rapid  impression  from  an  undeveloped 
blue  print,  the  effect  on  the  composition  being  that  it  will  take  up 
printer's  ink  on  those  parts  corresponding  to  the  portion  of  the  blue 
print  not  aft'ected  by  light,  and  thus  any  number  of  prints  can  be 
rapidly  obtained. 


ARRANGEMENTS  FOR  THE  WEEK. 


FRIDAY,  May  16th  (to-day). 

Iron  .\xd  Steel  Institute. 
Jii.-Sii  a.m.     Annual  General  Meeting  at  the  Institution  of  Civil 
Engineers,  Great  George-street,  Westminster. 

SATURDAY,  May  16tli. 

BiRMiNi;n.\M  AXD  DisTKUT  Ei-Eitrh-  Cmb. 
7  p.m.     Jleeting  at  the  Colonnade  Hotel,  New-street,  Birming- 
ham.    Paper  on  "Electrical  Porcelain,"  by  Mr.  H.  W.  Biady. 

THURSDAY,  May  21st. 

Institution'  of  Eleitrical  ENniNEERS. 
V  p.hi.     Meeting  at    the   Royal    Society    of    Arts,   .fohn-street, 
Adelphi,  W.C.     Paper   on    "Recent   Progress   in   Tungsten 
Metallic  Filament  Liimps,"  by  Mr.  H.  Hirst. 

FRIDAY,  May  22nd. 

Phvsiial  Societv. 
',  p. III.  Meeting  in  the  Physics  Laboratory,  Royal  College  of 
Science,  Imperial  Institutero.ad,  South  Kensington.  Agenda  : 
"On  the  Spectrum  Top,"  bv  Mr.  G.  P.  Sexton  :  '•  Ou  the 
Coefficient  of  Diffusion,"  Iiy  Mr.  B.  W.  Cl.ack  ;  and  "  On  the 
Production  of  Small  Altern.ating  Currents  of  Variable  Fre- 
()uency  suitable  for  Telephonic  and  Other  Meisurements,"  by 
Mr.  B.  S.  Cohen. 
SATURDAY,  May  23r.l. 

.JrMuR  Institution  of  Encineers. 
Visit   to   the  Avonmouth   Dock  Works  and   Electricity   Works, 
Bristol. 
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ON  PORCELAIN  INSULATORS  FOR  TRANSFORMERS, 
SWITCHES,  &c. 

BY    fHAKLES    C.    (JAKKARD. 

It  is  the  almost  universal  practice  at  the  present  da)-  to  use 
corrugated  porcelain  insulators  for  the  bushes  of  transformers, 
switches  and  the  like.  It  has  lieen  the  fashion  to  specif}'  that 
these  should  have  certain  minimum  leakage  distances  from  live 
metal  to  earth.  The  writer  has  come  across  some  very  pro- 
nounced instances  of  this,  in  which,  in  order  to  obtain  the 
minimum  leakage  surface  specified,  extremelj'  deep  corruga- 
tions have  been  necessar}',  resulting  in  the  construction  of 
insulators,  which  are  not  only  costly  but  difficult  to  clean  and 


J.J. 
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Fig.   1. — 10,000  volt  Deeply  Corruhated  Insulatoe. 

-extremely  easy  to  damage.  As  an  example  of  this,  the  'bus 
bar  insulator  illustrated  in  Fig.  1  may  be  given,  which  was  for 
use  on  a  10,000  volt  (line  to  earth)  system,  the  insulators  being 
specified  to  have  a  leakage  path  of  18  in.  It  is  not  difficult  to 
trace  the  evolution  of  these  corrugated  insulators.  They 
have,  doubtless,  been  evolved  from  the  petticoated  insulators 
used  for  outdoor  service.  For  outdoor  service,  })etticoats  are 
a  necessity  owing  to  rain.  Bushes  and  such  like  for  use  on 
transformers,  switches,  iSrc,  indoors,  are  not  designed  to  stand 
up  under  rainfall,    yet   they  have   been   as   yet   practically 
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always  made  forrugated.  The  ([uestion  arises  whether  these 
corrugations  uro  necessary.  To  obtain  some  information  on 
this  [)oint  ihe  following  tests  were  carried  out,  using  for 
the  purpose  llie  100,000  volt  testing  transformer  installed 
at  the  Manchester  Technical  College,  and  ])laccd  at  my  dis- 
posal Ihrongli  the  kindness  of  I'riiicipal  li'oynolds  anil  Piof. 
Schwartz.  Mr.  Lu.stgartcn  kindly  sui)crviscd  the  test,  for 
which  I  wonlil  exprcjs  to  him  my  l)cst  thanks. 

A  corru^^atcd  and  a  ])lain  insulator  having  about  cijual  ex- 
terior diameters  were  tested  over  equal  direct  distances  (sec 
Figs.  '1  and  ."}) — that  is  to  say,  the  direct  jumping  distance, 
through  air,  not  following  the  surface  of  the  corrugations— Avas 
the  same  in  both  cases  (about  MJ  in.).  The  two  insulators  were 


tested  in  parallel,  and  the  corrugated  insulator  jumped  across 
first,  at  80,000  volts  (r.m.s.).     The  distance  on  the  plain  in- 
sulator was  now  slightly  shortened,  to  about  8  in.,  and  it  was 
found  that  this  now  sparked  across  first.    The  conclusion  which 
was  drawn  was  that,  for  insulators  of  about  the  same  outside 
diameter,  the  corrugations  are  of  no  value,  and  might  as  well 
be  left  off,  as  the  determining  factor  of  the  breakdown  point 
is  the  length  of  the  shortest  air  path.     Of  course,  as  stated 
above,  this    conclusion    only    applies    to    indoor   insulators. 
Before  the  test  was  made  the  insulators  had  been  wiped  clean 
with  a  piece  of  rag.  It  was  found  that  if  dust,  rendered  moist 
by  means  of  a  wet  rag,  was  put  on  the  surface  of  the  in- 
sulator, a  practical  short-circuit   of    the    insulator   resulted. 
On  keeping  the  volts  low  for  a  little  time,  the  discharge  on 
the  surface  dried  up  the  moisture  and  improved  the  break- 
down voltage  greatly.     This  illustrates  the  fact  that  porcelain 
insulators  tend  to  keep  themselves  dry  and  to  keep  their  insu- 
lation up,  for  as  moisture  is  deposited   the  discharge  dries 
it  off.     It  may  be  thought  that  the  extra  length  of  leakage 
surface  given  by  a  corrugated  insulator  may  be  of  advantage 
when  the  insulator  gets  dirty.     This,   however,   is  counter- 
balanced by  the  much  greater  liability  of  a  corrugated  insu- 
lator to  collect  dirt  and  the  greater  difficulty  experienced  in 
cleaning  it.  A  vertical  plain  china  surface  is  very  much  better 
in  both  these  respects.     As,  therefore,  the  above  tests  show 
that,  when  in  an  ordinary  state  of  cleanliness,  the  breakdown 
voltage  simply  depends  on  the  shortest  air  distance  .between 
poles,  it  would  appear  desirable  to  do  away  with  the  usual 
corrugated  insulators  on  indoor  switches,  transformers  and  the 
like,  and  replace  them  with  simple  cylindrical  plain  ones,  de- 
signed to  have  as  long  a  diiect  air  jump  as  possible.    This  will 
result  in  an  appreciable  saving  in  cost.     As,  however,  the  cor- 
rugated insulator  has  become  a  standardised  article,  an  inter- 
change of  opinion  on  this  question  might  be  desired  before 
making  the  change.    It  may  be  mentioned  that  inquiries  made 
of  a  Continental   firm  of  electrical  porcelain   manufacturers 
elicited    the   information  that  they   had  come  recently  to 
similar  conclusion  as  given   above,  and  were  now  supplying 
plain,  instead  of  corrugated,  bushes  for  transformers  of  60,00^ 
volts  working  pressure. 


THE  TANGENTIAL  SYSTEM  OF  SUSPENDING  OVER- 
HEAD TROLLEY  AND  TRANSMISSION  WIRES.* 

BY  ROBERT  N.  TWEEDY. 

"  The  Council  are  prepared  to  receive  tenders  for  about  7',  tons  of 
scrap  trolley  wire  and  12 J  cwt.  of  gun-metal  overhead  line  fittings." 

Such  is  the  first  of  an  advertisement  which  appeared  in  the  tech- 
nical papers  at  the  end  of  March,  1908.  It  had  reference  to  a  tram- 
way which  was  built  by  a  company  in  1901,  and  later  on  was  taken 
over  by  the  Corporation.  There  is  every  reason  to  beheve  that  this 
tramway  was  constructed  with  the  best  materials  obtainable,  and 
on  the  standard  lines  of  the  period,  yet  within  six  years  approxi- 
mately 10  single  miles  of  trolley  wire  have  been  reduced  to  scrap. 
I  do  not  know  when  the  process  of  substituting  new  wire  for  old 
was  begun,  but,  judging  from  experience  acquired  directly  and  in- 
directly, we  may  assume  that  serious  wear  was  noticed  within  the 
first  five  years  of  the  lines  benig  opened,  and  lliat  section  after  sec- 
tion of  wire  has  boen  renewed  since  then.  Occasionally  no  doubt 
guard  wires  fell  and  damaged  the  trolley  wire  by  causing  intense 
short-circuit  currents  to  pass,  and  a  certain  amount  of  renewals  may 
be  debited  to  errant  trolley  beads,  but  almost  without  exception  this 
10  miles  of  wire  was  spoiled  by  what  we  are  accustomed  to  coll  fair 
wear  and  tear.  How  then  are  we  to  reconcile  long  term  loans,  or 
the  provision  of  a  minute  depreciation  fund,  with  such  a  rapid  de- 
struction of  our  assets '.'  Wo  may  say  that  the  wire  is  paid  for  out 
of  revenue  ami  think  the  ijuestion  answered. 

I;0gically,  therefore,  we  ought  to  bo  prepared  to  renew  the  per. 
luanenl  way,  the  cables,  the  power  station  with  its  equipmont  ond 
the  rolling  stoeU  all  from  rovoiino,  but  tlnit  is  more  than  wo  dare 
face,  and  wc  prefer  to  donl  wilb  the  heavier  and  longer  lived  items 
by  means  of  a  depreciation  fund,  a  renewals  reserve  fund,  or  what- 
ever the  particular  accountant  likes  to  call  it. 

Ill  the  case  of  a  local  authority  owning  a  tramway,  loans  are  never 
extinguishable  under  .')()  years,  ho  that  at  the  present  rate  of  depre- 
ciation I  lie  whole  of  the  (.vorboad  trolloy  wire  and  fittings  iininl  bo 
renewed  at  least  four  times  during  the  period.     Nothing  that  I  can 

*  Pnpcr  lend  yesterday  lioforo  the  Dublin  Local  ijeclioii  of  tlio 
liisliliiliiiii  of  Eloetrfeiil  Kiigiiiecrs. 
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sav  here  will  alter  the  general  financial  policy  of  local  authorities  or 
coiupanies,  and  the  only  thing  to  bo  done  under  the  circumstances 
is  to  suggest  some  means  of  reducing  this  recurring  liability  to  the 
smallest  possible  amount. 

The  first  form  of  overhead  construction  consisted  of  copper  tubes 
from  which  current  was  collected  by  a  rod  or  roller.  Tliis  was  not 
used  extensively,  and  wire  soon  took  the  place  which  it  still  holds. 
For  a  number  of  years  the  largest  wire  used  for  this  purpose  was 
1/0  B.W.G.  of  0-324  in.  diameter.  This  weighed  about  1,(300  lb.  to 
the  mile,  and  had  a  tensile  strength  of  24  to  2(3  tons  per  sijuare  inch 
of  sectional  area. 

Two  of  these  wires,  in  parallel  with  the  usual  feeders,  supplied 
ample  conductivity  for  the  busiest  system,  and  under  ordinary  cir- 
cumstances there  was  no  visible  sparking  between  the  trolley  wheel 
and  the  trolley  wire,  except  at  the  points  of  suspension.  That  was 
in  the  days  of  7  ton  cars,  each  propelled  by  two  17  h.p.  motors. 
As  time  went  on  the  wires  were  called  upon  to  do  a  great  deal  more. 
Cars  have  grown  since  then,  their  equipment  has  advanced  in  power 
and  their  speed  has  increased,  whUe  the  average  number  of  ears  per 
hour  running  on  every  mile  of  track  has  had  to  expand  largely  to 
cope  with  the  evergrowin<;  popularity  of  the  service.  All  these 
factors  have  reacted  on  every  portion  of  the  tramway,  not  except- 
ing the  trolley  wire,  and  the  result  is  to  be  seen  in  the  more  serious 
views  which  are  coming  into  fashion  on  the  subject  of  renewal 
funds.  The  sufferings  of  the  permanent  way  have  so  agonised  the 
observers  that  the  less  extravagant  but  equally  morbid  throes  of 
the  fast  perishing  overhead  construction  have  excited  comparatively 
little  attention. 

Diseased  trolley  wire  has  been  noticed,  and  without  a  great  deal 
of  inijuiry  into  its  environment  and  habits  of  life  its  symptoms  have 
been  diagnosed  as  due  to  congenital  debility,  and  a  new  birth  of 
stouter  stuff  has  been  prescribed.  Single  0  has  been  succeeded  by 
2  0,  and  2,0  by  3  0,  and  I  am  told  that  4/0  and  even  u/0  S.W.G.  wires 
are  becoming  common. 

That  sort  of  thing  is  all  very  well  as  long  as  the  trolley  wire  is 
considered  as  a  feeder  pure  and  simple,  and  that  is  the  defence  put 
forward  most  frequently  by  those  who  are  playmg  this  wild  game 
of  "  Beggar  the  Business.'  Copper  they  say  is  a  good  investment, 
the  more  we  put  up  the  richer  we  are,  and  if  we  did  not  put  it  in  the 
air  we  should  have  to  bury  it  in  the  ground  as  a  feeder,  and  insulate 
it  into  the  bargam  with  something  much  more  expensive  than  air. 

None  of  which  things  are  as  true  as  they  might  be. 

In  the  first  place,  copper  is  not  a  good  investment.  When  in  a 
form  and  position  easy  to  be  realised  or  transferred  it  may  be  a 
good  medium  for  speculation,  but  it  would  take  a  great  deal  to  per- 
suade the  people  who  arrange  those  matters  that  it  is,  in  any  form 
whatever,  a  suitable  trustee  stock. 

Is  it  a  good  investment,  for  instance,  to  spend,  say,  £100  in  put- 
ting up  £1,000  worth  of  copper  wire  in  1901,  to  spend  another  i.jO 
taking  it  down  again,  storing  it,  advertising  it,  and  finally  selling  it 
in  190y  for  £'000,  after  paying,  let  us  say,  3^  per  cent,  per  annum, 
or  about  £2aO,  for  interest  on  the  original  loan,  leaving,  after  this 
magnificent  transaction,  a  balance  of  i'oOO  of  capital,  now  unrepre- 
sented by  anything  at  all,  to  be  a  burden  on  the  undertaking  for  the 
remainder  of  the  term  of  the  loan  ?  This  is  a  rosy  picture,  because 
the  usual  course  is  to  credit  revenue  account  with  the  sale  of  scrap, 
leaving  capital  account  under  the  open  water  tap.  This  process 
repeated  every  six  or  seven  years,  the  present  cycle  of  the  "  Rake's 
Progress,"  will  make  a  very  prickly  kind  of  nest-egg  for  posterity. 

The  second  fallacy  can  be  demonstrated  in  a  similar  manner.  If 
the  trolley  wire  were  not  a  wire  subjected  to  wear  and  tear,  and,  as 
we  have  seen,  to  renewal  every  six  or  seven  years,  it  would  be  as 
"conomical  to  put  extra  weight  into  it,  as  everyone  acknowledges  it 
is  economical  to  use  bare  overhead  feeders  rather  than  insulated 
undergronnd  mains.  But  the  wear  and  tear  reverse  the  whole  as- 
pect of  the  question,  and  it  becomes  cheaper  to  put  down  a  large 
underground  cable  having  an  expectation  of  life  of  30  years  or  more 
rather  than  constantly  to  be  re-metamorphosing  a  finished  article 
into  raw  material. 

I  hold,  and  I  confidently  believe  that  I  have  the  sympathy  of  at 
least  the  majority  of  tramway  men  in  so  holding,  that  the  most 
economical  section  of  trolley  wire  is  the  smallest  which  it  is  possi- 
ble to  use  with  safety,  both  with  regard  to  mechanical  strength  and 
current  density. 

I  hardly  expect  or  desire  to  see  1/0  S.W.G.  wire  in  use  again,  but 
I  am  none  the  less  sure  that  so  far  as  mere  strength  is  concerned 
1/0  wire  is  good  enough,  so  long  as  it  is  suspended  correctly.  10 
wire  has  borne  the  burden  and  the  heat  of  the  pioneer  decade  of 
electric  tramways,  and  its  capabilities  have  been  little  short  of  mar- 
vellous. 

Racked  by  trapped  trolley  booms,  sagging  to  the  ground  under 
the  weight  of  fallen  trees,  delivering  through  a  mere  line  of  contact 
to  a  dirty  trolley  wheel  currents  rising  to  200  amperes,  it  becomes 
to  the  elder  school  almost  an  object  for  reverence.  Nevertheless 
its  day  is  nearly  past,  and  its  noble  attributes  have  added  nothing 
to  the  output  of  the  melting  pot.  Heavier  currents  demand  heavier 
wire,  and  2/0  or  even  3/0  S.W.G.  are  not  unnecessarily  large,  but 


I  stand  aghast  at  the  budding  use  of  veritable  bars  of  copper.  Use 
of  them,  too,  against  all  i-eason  even  with  the  usual  non-fiexible  or 
nearly  inflexible  systems  of  suspension,  for  it  seems  that  the  causes 
which  produce  fracture  and  wear  at  the  points  of  suspension  are 
rather  helped  than  hindered  by  the  introduction  of  a  less  tloxible 
wire.  For  instance,  the  rate  at  wliich  deterioration  takes  place  is 
raised  on  lines  where,  panic  struck  by  the  heavy  cost  of  maintain- 
ing fighter  wires,  the  autliorities  have  installed  very  much  larger 
wires.  I  hope  that  some  men  who  have  made  such  experiments 
will  contribute  their  criticisms  of  this  point  particularly,  as  it  is  a 
most  important  one. 

Circular  section  wire  has  been  condemned  utterly  for  some  years 
past  solely  because  it  wore  and  weakened  at  the  ears. 

The  wire  was  not  at  fault  because  the  whole  trouble  arose  from 
two  causes,  which  we  will  consider.  In  the  first  place  the  upward 
pressure  of  the  trolley  wheel  on  the  wire,  the  vibrations  transmitted 
from  the  car  through  the  trolley  pole  to  the  wire,  and  the  vibrations 
due  to  wind,  keep  the  wire  in  a  state  of  almost  continual  motion, 
and  this  is  concentrated  at  every  point  of  suspension,  which  is  very 
nearly  rigid.  At  these  points,  therefore,  a  bending  action  is  set  up, 
and  crystallisation  results  sooner  or  later.  No  wire,  however  duc- 
tile, will  submit  to  infinitely  continued  bending,  and  hard-drawn 
copper  by  no  means  forms  an  exception  to  this  rule.  A  slight  skin 
crack  appears  generally  just  under  one  extremity  of  the  ear,  and 
this  develops  until  a  fracture  occurs. 

Clearly  in  this  case  the  suspension,  not  the  wire,  is  at  fault. 
Render  it  more  capable  of  transmitting  freely  any  vibrations  in  the 
wire  from  one  length  to  another,  make  it  so  elastic  that  the  trolley 
wheel  will  not  be  able  to  bend  the  wire  against  it,  but  will  lift  it  and 
the  wire  as  a  whole,  and  the  process  of  crystallisation  will  be  spread 
over  a  longer  period.  It  is  too  much  to  hope  that  it  will  vanish 
altogether. 

In  the  second  place  actual  reduction  of  the  section  of  the  circular 
wire  occurs  near  the  ears  whenever  the  ear  itself  presents  a  section 
larger  than  the  wire  to  the  trolley  wheel,  and  this  is  almost  invari- 
ably the  case,  for  very  few  people  have  had  the  courage  to  attach 
ears  to  the  top  semi-circumference  only  of  the  wire  and  of  necessity, 
therefore,  trolley  wheels  have  encountered  the  obstacle  presented  by 
the  overlapping  lips  of  the  ear,  and  have  run  off  this  at  the  trailing 
end  with  a  bump  on  to  the  wire.  Inevitably  this  produces  a  de- 
pression at  the  point  of  impact.  Clearly,  therefore,  this  fault  does 
not  lie  with  the  circular  wire,  which  nowhashad  its  character  cleared. 

Why  then  has  the  use  of  circular  wire  been  suspended  ? 

Xot  because  any  other  section  suffers  less  from  vibratory  troubles, 
for  if  anything  they  suffer  more  acutely  still,  but  solely,  as  it  seems 
to  me,  because  the  new  sections  were  designed  to  enable  a  non- 
fouling  ear  to  be  used.  I  use  the  qualification  advisedly,  as  the  ears 
frequently  apphed  to  what  is  known  as  grooved  wire  still  protrude 
into  the  path  of  the  trolley  wheel.  Strange  as  it  sounds,  a  new.  and 
in  several  respects  an  inferior,  form  of  wire  has  been  brought  into 
general  use  because  the  small  castings  which  formed  the  medium 
of  attachment  between  the  wire  and  the  suspension  (bracket  arm 
or  span  wire)  were  injurious  to  the  circular  wire,  the  more  serious 
enemy  of  tlie  wire  being  left  unscathed.  Some  attempts,  more  or 
less  ingenious,  were  made  to  introduce  non-fouling  ears  for  round 
wire,  but  they  were  not  received  favourably,  or,  one  is  tempted  to 
say,  given  the  attention  which  some  of  them  certainly  deserved.  A 
longer  lease  of  life  has  been  given  to  overhead  equipment  since  the 
new  sections  of  wire  have  become  fashionable,  but  we  are  far  from 
the  highest  point  which  can  be  reached.  The  non-fouling  ear  is  one 
step,  but  it  is  the  shorter  of  the  two  which  might  have  been  taken. 

Perhaps  it  is  the  natural  order  of  things  that  we  should  go  slowly 
and  take  small  steps  first,  but  it  is  at  least  regrettable  in  this  case 
either  that  tlie  problem  was  not  tackled  as  a  whole  arid  both  steps 
surmounted  :it  one  leap,  or  that  a  better  suspension  was  not  secured 
before  the  ear  was  touched,  for  in  the  suspension  lay  the  major 
trouble.  A  troUey  wire  suspended  in  mid-air  by  some  magic  means 
perfectly  horizontally,  without  attachments,  yet  perfectly  rigid 
throughout  its  length,  is  the  ideal.  Can  we  get  anywhere  near  that 
in  practice  '.'  At  least  we  can  improve  on  what  we  see  all  around 
us,  and  the  means  are  even  now  at  hand. 

Let  it  be  granted,  in  the  first  place,  that  the  flexible  suspen- 
sion, of  which  we  have  heard  and  seen  so  much,  is  an  arrant  hum- 
bug. Alternatively  it  is  called  the  "  bowstring  "  suspension,  and 
it  is  by  contemplating  the  probability  of  the  trolley-wheel  pressure 
being  adequate  to  bend  the  bow  that  we  arrive  at  the  above  pos- 
tulate. Those  who  talked  and  those,  of  less  number,  who  still 
talk  glibly  of  the  flexibility  of  the  bowstring  forget  that  the  strung 
string  cannot  move  unless  the  bow  bends  equally,  the  bow  in  ques- 
tion being  represented  by  a  few  feet  of  3  in  steel  tube.  Unless  the 
bowstring  be  slack,  as  it  rarely  is,  no  more  give  is  obtained  than 
were  the  trolley  wire  hanger  attached  in  the  old  way  directly  to 
the  arm.  In  the  same  way,  span  wire  strung  taut  between  two  poles 
"  gives  "  to  the  trolley  wire  only  by  virtue  of  the  lateral  movement, 
equivalent  to  bow  action,  of  the  poles  themselves.  Let  us  be 
honest,  then,  and  admit  that  span  wires  and  "bowstrings"  on 
bracket  arms  provide  excellent  facilities  for  doubly  or  trebly  insu- 
lating the  trolley  wires,  but  have  little  virtue  of  flexibility. 
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We  are  now  in  a  position  to  discuss  Mr.  Pringle's  new  system  of 
suspension.  He  has  the  good  fortune  to  be  engineer  and  manager 
of  a  tramway  which  was  built  just  before  the  murder  of  circular 
wire,  and  the  same  things  happened  in  due  course  to  the  wire  and 
to  the  ears  as  happened  everywhere  else.  He  took  the  trouble  to 
ascertain  why  these  thmgs  took  place,  and  I  belie%-e  that  he  set  to 
work  first  of  all  to  design  a  mechanical  non-fouling  ear  for  his  cir- 
cular wire.  This  might  have  been  used  widely  by  now,  and,  indeed, 
tni^ht  have  averted  the  introduction  of  freakish  sections  of  wire, 
had  it  not  been  borne  in  upon  him  most  forcibly  that  crystallisa- 
tion was  even  a  more  important  factor  in  the  destruction  of  wire 
than  the  bumping  and  arcing  caused  by  falling  ears.  He  then 
sought  to  combine  remedies  for  both  diseases  in  one  system,  and 
has  evolved  what  he  calls,  very  happily,  except  that  the  words  are 
rather  too  long,  the  tangential  suspension  system. 

Full  descriptions  of  this  system  have  appeared  in  the  technical 
papers.     The  main  points  of  the  system  are  : — 

1.  The  use  of  two  or  more  non-fouling  ears  soldered  to  circular 
wire  at  each  point  of  suspension. 

2.  The  attachment  of  these  ears  to  a  bracket  arm  or  span  wire  by 
a  length  or  lengths  of  flexible  steel  stranded  wire. 

3.  The  use  throughout  of  one-piece  porcelain  insulators. 

With  regard  to  (1)  the  system  is  applicable  equally  well  to  any 
form  of  wire,  and  to  any  form  of  ear,  but  it  is  beheved  that  no  one 
will  desire  to  use  anything  but  circular  wire  and  soldered  ears  if  it 
can  be  demonstrated  that  thej-  are  at  least  not  inferior  to  grooved 
•or  figure  eight  wire  and  mechanical  ears.  Mr.  Pringle  has  pointed 
out  that  the  latter  forms  of  wire  are  more  difficult  to  erect  than 
the  older  form,  and  that  trolley  wheels  do  not  last  so  long,  while 
the  wire  itself  wears  rapidly  towards  the  centre  of  the  spans,  a  ten- 
dency which  was  not  observed  with  circular  wire.  These  effects 
are  said  to  be  due  to  the  difficulty  of  keeping  the  grooves  of  the  wire 
horizontal,  so  that  the  contact  between  wheel  and  wire  is  reduced, 
leading  to  wear  of  both,  on  account  of  increased  friction  per  unit  of 
surface  and  increased  current  density. 

The  two  ears,  which  are  similar  in  appearance  to  the  ordinary 
anchor  ear,  are  set  about  5  ft.  on  each  side  of  the  arm,  and  the  forces 
which  suspend  the  wire  are  almost  in  the  same  plane  as  the  wire 
itself,  instead  of  being  quite  at  right  angles.  The  result  is  that  the 
wire  approaches  the  ideal  of  a  freely  floating  conductor,  instead  of 
being  held  in  a  kind  of  vice  at  intervals  of  120  ft.  free  to  move 
neither  vertically  nor  laterally  at  every  one  of  these  points,  any  at- 
tempt at  free  movement  being  translated  into  a  hingeing  action  at 
the  ends  of  the  ears,  as  stated  above. 

The  diiference  is  well  seen  on  a  line  on  which  one  wire  is  sus- 
pended in  the  old  way,  and  the  other  by  tangential  supports.  The 
waves  set  up  by  the  trolley  wheel  in  the  first  are  partially  damped 
out  at  the  ear  and  are  partiallj'  reflected  back,  this  action  con- 
tinuing until  the  vibrations  cease.  Practically  nothing  of  the 
motion  is  transmitted  to  the  next  length  of  the  wire.  On  the  adjacent 
■wire  similar  waves  are  seen  to  travel  with  very  little  impediment 
over  the  whole  line,  and  this  must  mean  that  any  injurious  effects 
which  are  due  to  vibration,  crystallisation  to  wit,  are  spread  over 
the  whole  of  the  wire  instead  of  being  concentrated  in  great  measure 
at  a  few  points. 

The  tangential  wire  is  no  more  than  4Hn.  to  6 in.  above  the 
trolley  pole  at  its  highest  pomt,  and  critics  have  suggested  that  ex- 
.cesaive  upward  pressure  on  one  span — as,  for  instance,  when  four 
or  five  cars  are  "banked"  might  raise  the  live  wire  into  contact 
with  the  earthed  bracket  arm.  This  was  a  reasonable  criticism, 
but  experiments  carried  out  by  Mr.  Pringle  and  by  the  gentlemen 
who  originated  the  question  have  proved  that  there  is  nothing  to  be 
.feared  on  this  account,  except  in  the  case  where  a  suspension  is 
situated  at  the  bottom  of  a  depression  with  the  trolley  wire  on  each 
side  forming  an  angle  in  a  vertical  plane.  To  meet  this  contingency 
jthe  suspension  is  modilied  with  entire  success.  In  this  relation  it 
should  be  remembered  that  the  weight  of  wire  to  be  lifted  by  any  one 
trolley  is  considerably  in  excess  of  tue  upward  pressure  exerted  by 
the  trolley  pole  springs  at  the  wheel. 

It  cannot  be  necessary  to  refer  again  to  the  accumulated  proofs 
that  ears  may  lie  soldered  to  trollej'  wire  without  damaging  the 
latter,  and  this  being  taken  for  granted  it  is  waste  of  time  to  enter 
on  a  defence  of  this  procedure  in  the  case  before  us.  I/et  it  Hullicc 
to  repeat  that  one  of  ihe  ears  used  by  Mr.  Pringle  when  soldered  to 
rather  less  than  half  the  circumference  of  the  wire  will  not  relciisc 
jts  grip  when  it  is  subniilteii  to  a  tangential  pull  which  fractures 
the  wire.  On  the  other  hand,  a  comparatively  small  vertical  strain, 
such  as  would  be  applied  if  a  trolley  head  caught  between  the  tan- 
gent wire  and  the  trolley  wire  is  sullicient  to  peel  the  oar  from  the 
wire. 

'I'he  last  Bcntonce  suggests  that  "  traps"  are  not  abolished  by  the 
tangential  suspoiision,  and  reminds  mo  that  this  point  was  notover- 
lookod  by  the  critics,  who,  by  the  way,  have  been  invariably  kimlly 
and  reasonable.  There  is  no  trap  wliatever  on  straight-line  woili, 
the  tangent  wires  being  in  the  same  vertical  plane  as  the  trolley 
wheel,  but  the  construction  at  curvea  undoubtedly  introduces  this 
-element. 


"  Traps  "  have  been  the  bane  of  tramway  engineers  ever  since  the 
first  pull-off  or  the  first  junction  was  erected,  and  it  would  be  indeed 
a  fatal  fault  in  the  tangential  system  if  a  dangerous  trap  were  to 
be  introduced  at  every  curve.  Wherever  the  course  of  the  trolley 
wire  departs  from  the  straight  track  by  more  than  a  few  degrees 
the  tangent  wires  can  be  no  longer  in  the  same  vertical  plane  as  the 
trolley  wheel,  and  the  special  curve  fittings  have  to  be  used  in  order 
that  the  ears  may  remain  vertical  and  non-fouling.  The  triangle 
formed  by  the  trolley  wire  as  its  base  and  the  tangent  wires  as  its 
sides  cants  over  towards  the  outside  of  the  curve,  the  degree  of  cant 
depending  on  the  radius  of  the  curve.  If  a  troUey  wheel  de-wires 
at  the  leading  ear  there  is  a  distinct  chance  of  its  ilying  up  into  the 
triangle,  with  the  probability  of  jamming  in  the  trailing  angle.  The 
trolley  head  immediately  pulls  the  tangent  wire  downwards,  cants 
the  ear  over  until  nearly  horizontal  and  exerts  a  wedging  action 
between  ear  and  trolley  wire  which  strips  the  two  apart.  That 
sounds  forceful  and  not  too  good  for  the  equipment  generally,  but 
it  is  really  done  quite  simply  and  without  damage  to  the  wire,  as 
actual  experiments  made  under  working  conditions  have  proved. 

But  I  have  imagined  the  worst  and  proceed  to  remove  the  doubts 
as  to  the  utility  of  the  system  which  must  have  assailed  you,  by 
saying  that  traps  may  be  set  with  much  greater  impunity  on  this 
system  than  on  the  system  to  which  you  are  accustomed.  The  tan- 
gential system  is  its  own  safeguard,  for  it  smooths  out  the  old  angles 
which  used  to  deflect  the  trolley  suddenly  from  its  path,  and  makes 
the  course  of  the  wheel  over  the  worst  curves  almost  as  sweet  as  the 
passage  of  the  car  wheels  in  the  still  more  perfectly-formed  curve  of 
the  rails.  In  fact,  then,  trolley  wheels  running  on  tangentially 
suspended  wires  are  not  subjected  to  the  same  temptations  to  leave 
the  wire  as  they  are  with  vertical  and  nearly  rigid  suspension.  That 
this  is  so  is  proved  by  the  experience  gathered  on  a  large  scale  at 
Burton  and  Derby-  In  the  latter  town,  for  instance,  there  has  been 
no  record  of  a  troUey  de-wiring  over  3  miles  of  double  track  since 
the  new  system  was  put  into  use  at  the  end  of  last  year,  and  at 
Burton  continual  trouble  arising  from  trapped  trolleys  was  abso- 
lutely cured  by  the  adoption  of  the  tangential  system  at  the  worst 
curves.  None  but  a  fool  or  a  liar  would  assert  that  this  system 
renders  de-wiring  impossible,  but  it  is  most  important  to  realise  that 
such  accidents  are  reduced  both  in  number  and  effect  by  its  means. 

It  would  seem  at  first  thought  that  section  insulators  must  topple 
over  if  not  held  directly  to  the  suspending  wire  as  on  the  old  sys- 
tem, but  this  is  not  so,  even  when  the  section  insulators  come  at 
curves.  To  obtain  the  necessary  insulation,  an  additional  porcelain 
reel  is  attached  at  each  end  of  the  tangent  wire  and  the  dilference 
between  the  noiseless  run  of  the  wheel  under  the  fitting  and  the 
hammering  and  clattering  usually  associated  with  the  performance 
is  very  marked. 

The  tangential  system  permits  the  expansion  and  contraction  of 
tlie  trolley  wire  due  to  varying  temperature,  as  well  as  any  undue 
momentary  tensile  stresses  at  any  part  of  the  wire,  to  be  equalised 
in  a  way  that  is  not  approachable  under  present  conditions,  for  the 
tangent  wires  pass  over  the  lower  reel  insulators,  and  need  not  be 
bound  to  it  unless  that  course  is  considered  advisable.  Assume, 
then,  that  the  trolley  wire  breaks  at  some  point  in  a  span.  On  the 
rigid  system  the  two  ends  fall  to  the  road,  or  as  near  it  as  they  can. 
On  the  tangential  system  the  same  thing  happens,  but,  in  spite  of 
the  absence  of  special  anchoring,  the  wire  does  not  run  back  to  the 
next  section  insulator  on  either  side,  as  the  tangent  ears  cannot  get 
p<i8t  the  suspenders.  Every  span  on  each  side  of  the  break  right 
back  to  the  nearest  anchorage  takes  up  its  proportion  of  the  sag  due 
to  some  'i  ft.  of  wire  being  slacked  olf  at  the  two  poles,  between 
which  the  breakage  occurred,  and  that  is  all. 

If  the  trolley  wire  should  break  between  the  two  tangents  of  a 
suspension  no  further  damage  should  happen,  as  the  wire  is  an- 
chored securely  by  the  ears  themselves.  It  a  tangent  ear  strips 
from  the  wire  it  flies  back  5  ft.  or  so  to  the  insulator,  and  is  there 
held,  the  trolley  wire  itself  being  lowered  but  little,  as  the  sag  is 
distributed  as  in  the  case  above. 

To  get  rid  entirely  of  composition  insulators,  which  we  know 
under  the  names  of  hangers,  lirooklyn  strains,  globe  strains,  turn- 
buckles  and  soon,  and  to  replace  all  these  by  one  form  of  insulator, 
and  that  a  single  porcelain  real  or  bobbin,  is  an  incident  only  of  the 
tangential  system,  but  it  is  an  inciilent  which  is  an  event.  For  some 
years  this  insulator  has  been  used  by  certain  of  the  more  enlightened 
for  secondary  insulation,  and  it  has  conducted  itself  admirably  under 
the  most  trying  circunistanceB,  but  no  siu'cess  has  met  the  few  !il- 
tempts  made  previously  to  8ul)stituto  porcelain  for  the  compositi' 
primary  "hanger,"  and  doubts  have  been  expressed  as  to  the  wis 
dom  of  using  an  unprotected  reel  for  both  purposes  on  the  tang 
netial  system.  There  is,  or  there  should  be  at  this  time,  no  question 
of  the  mechanical  siitliciency  of  the  reel,  and  a  glance  at  one  of  the 
tables  in  the  appendix  should  go  a  long  way  towards  selling  at  rest 
any  doubt  of  the  dielectric  strength  of  the  reel.  There  is  no  ohaoca 
of  dirt  Htoying  long  on  the  ghi/ed  and  wholly  exposed  surface  in  Olir 
rainy  climate,  and  there  is  not  a  great  deal  to  fear  from  electrolysis, 
which,  on  another  occasion,  1  gave  reason  to  believe  is  a  sorious 
enemy  to  the  ordinary  form  of  insulator. 
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It  is  obvious  from  the  fact  that  every  trolley  wheel  has  a  perfectly 
smooth  and  uniform  path  provided  for  it,  that  sparking  is  not  seen 

•  on  this  system  ;  and  it  is  a  point  worth  noting  that  the  conductivity  | 
of  that  path  does  not  vary,  as  it  does  w-hen  a  wheel  passes  from  the  I 

•  copper  trolley  wire  to  the  brass  ear  on  those  lines  where  the  old  form 
of  sweated  ear  is  used  with  circular  wire. 

Then,  again,  tlie  tangential  suspension  reduces  the  variation  in 
the  height  of  tlie  trolley  wire  above  the  rail,  which  makes  for  less 
oscillation  of  the  trolley  boom,  and.  in  consequence,  less  undulation 
of  the  trolley  wire.  That,  and  the  property  which  it  has  of  halving 
the  angles  of  the  wire  at  curves  in  the  track,  increase  the  speed  at 
which  cara  may  be  run  without  risk  of  de-wiring,  a  feature  which  is 
•of  no  little  importance  where  the  trolley  wires  are  not  approxi- 
mately central  to  the  track. 

The  tangential  system  can  be  applied  with  equal  facility  to  old 
and  new  hues,  and  it  is  not  too  much  to  say  that  trolley  wire  which 
•has  been  anchored  and  re-anchored  until  it  is  about  to  be  con- 
demned, may  be  preserved  for  a  number  of  years  by  the  adoption 
•of  the  new  suspension,  which  not  only  protects  the  spots  where 
hingeing,  bumping  and  arcing  have  weakened  the  wire,  but  cures 
those  diseases,  and  makes  a  repetition  of  merely  palliative  and 
temporising  methods  unnecessary. 

I  have  refrained  from  entering  into  a  detailed  description  of  the 
various  parts  of  the  system,  and  it  only  remains  for  one  to  add  that, 
in  my  opinion,  a  great  step  has  been  taken  towards  providing  the 
:means  for  lightening  the  financial  burden,  which  would  continue 
onder  present  conditions  to  increase  year  by  year.  The  liabilities 
of  the  overhead  equipment  are  but  small  in  comparison  with  the 
liabilities  of  the  permanent  way,  but  they  are  both  factors  in  a  very 
grave  problem,  and  no  opportunity  of  covering  them  ought  to  be 
.neglected. 

It  is  gratifying  to  observe  how  in  a  few  months  the  advantages  of 
the  tangential  system  have  been  acknowledged  in  a  practical  manner 
by  our  tramway  managers  and  engineers,  and  it  is  with  a  particu- 
larly keen  sense  of  pleasure  that  I  close  these  remarks  by  congratu- 
lating Mr.  Sheardown,  the  engineer  of  our  magnificent  tramways, 
upon  being  in  the  first  flight  of  those  who  have  made  already  an 
extensive  experiment  with  the  system.  He  was  not  quite  the  first, 
but  I  believe  he  would  have  been  if  he  had  had  the  chance. 

The  Paper  is  followed  by  three  appendixes.  Appendix  I.  consists  of 
part  of  Mr.  Popplewells  remarks  on  Mr.  Trotter's  Paper  on  the  "  Con- 
struction of  Overhead  Transmission  Lines."  (Proc.  Inst.C.E.,  Vol. 
•CLXIX.) 

APPENDIX  II. 

Kt.ii(l/-i  oftnulu  made  bj-  Mr.  Priugle  to  determine  the  effect  of  solder- 
ing on  the  life  of  circular  and  grooved  trolley  wire  of  000  B.  &  S. 
section.  Each  test  piece  was  10  in.  long,  clamped  tightly  at  one  end 
.and  subjected  to  a  hingeing  motion  of  1  in.  at  the  end  of  the  lenfith, 
the  speed  of  the  operation  being  150  alternations  per  minute. 


1. 

2. 


Circular  Wire. 

Hard 15,658  alternations. 

16,487 

Soldered— "  blackens  paper  "•  22,225 

27,634 

"  hghts  paper  "t    7,838 

5,734 

*  "Blackens  paper"  is  a  dull  red  heat. 

t  "  Lights  paper"  is  a  bright  red  heat. 

Grooved    Wire. 

Hard 12,045  alternations. 

, 5,894 

3.  Soldered— "  blackens  paper  " 8,728         „ 

4.  „  „  „      6,272 

5.  „  "  lights  paper "  3,021 

6.  „  ,,         , 3,427 

The  figures  show  that  when  soldering  is  performed  in  the  usual 
manner  with  the  iron  at  a  dull  red  heat  the  wire  is  not  depreciated, 
and,  secondly,  that  round  wire  is  superior  to  grooved  wire. 

APPENDIX  IIL 

liisuUs  of  tesU  madK  on  the  porrelain  instdalorf:  employed  on  the  tan- 
gential suspension  system  to  prove  their  efficiency  under  the  worst 
conditions.  The  first  test  was  made  on  insulators  which  had  been  ex- 
posed for  18  months  to  the  weather,  and  to  the  dirt  and  dust  insepar- 
able from  the  adjoining  electricity  station  and  gas  works. 

The  second  tests  show  the  large  factor  of  safety  and  small  current 
leakage  under  severe  weather  conditions. 

Table  III. — Testa  on  oO  Pairs  of  Tangential  Suspension  Insulators  at 

,500  Volts  Continuous  Current. 


Time. 

Weather. 

Leakage  current. 

7;8  p.m. 

Fine  rain  just  commencing 

Insulation  ajiprox.  infinity 

7:10     „ 

Heavy  rain 

0  002  ampere 

7:12     „ 

Very  heavy  rain 

0-005      „ 

7:15     „ 

Heavy  rain 

0002      „ 

7:14     „ 

Light  rain 

0  0015     „ 

7:16     „ 

Drizzle 

0-0015    „ 

7:18     „ 

Drizzle 

0-0015    „ 

7:20     „ 

Fine  rain 

0-001      „ 

7:25     „ 

Rain  stopped 

0-005      „ 

7:30     „ 

Rain  stopped 

Insulation  approx.  infinity 

(b)  Tests  on  50  Pairs  of  Insulators  at  2,000  Volts,  Alternating  Current. 


— 

Weather. 

Leakage  current. 

Taken 

over  a 

period  of 

half  an 

hour 

Light  rain 

Very  heavy  rain 

Light  rain 
V             Rain  stopped 
One  hour  later 

0019  ampere 
0-019      „ 
0-033      „ 
0-0437     „ 
0-0192     „ 
0-0137     „ 
0-006      „ 

THE  FRANCO-BRITISH  EXHIBITION. 


Never  has  the  electrical  engineer  in  thi.s  country  had  such 
an  opportunity  for  demonstrating  what  can  be  done  in  the  way 
of  efiective  illumination  as  is  provided  by  the  Franco-British 
Exhibition  at  Shepherd's  Bush,  London,  which  was  opened 
yesterday  by  T.E.H.  the  Prince  and  Princess  of  Wales.  The 
Great  Exhibition  of  18.51,  which  was  held  in  Hyde  Park,  is 
often  referred  to  as  one  of  supreme  importance,  but  the  pre- 
sent Exhibition  (as  is  only  natural)  completely  dwarfs  that 
earlier  effort,  and  is  said  to  cover  no  less  than  eight  times  the 
area — i.e.,  about  200  acres,  if  the  various  approaches, 
&c.,  are  included.  Altogether  it  comprises  about  28  palaces 
and  halls,  whilst  the  grounds  abound  with  smaller  buildings, 
all  providing  an  unlimited  source  of  education  and  pleasure  for 
the  visitors  who  will  doubtless  congregate  there  daily  from  all 
parts  of  the  globe,  notwithstanding  the  fact  that  the  Exhibi- 
tion is  entirely  devoted  to  the  industries  and  products  of  two 
countries  and  their  respective  colonies. 

Since  the  success  of  the  Exhibition  will  depend  so  largely  on 
its  accessibility  from  all  parts  of  the  metropolis,  it  is  gratifying 
to  notice  the  great  efforts  which  have  been  made  l)y  the  various 
railways  and  tramways  to  deal  with  the  exjjected  unprece- 
dented traffic.  The  Central  London  Railway  have  extended 
their  line  from  the  .Shepherd's  Bush  terminus  to  a  station  in 
Wood-lane  adjacent  to  the  main  entrance  of  the  E.xhibition, 
as  will  be  noticed  in  Fig.  1,  which  shows  a  plan  of  the  grounds, 
whilst   the  Hammersmith   &   City  Railway  have    erected    a 


special  station  at  the  very  edge  of  the  Exhibition  grounds. 
The  London  County  Council  are  busy  completing  a  route  in 
Wood-lane  on  the  overhead  system,  which  will  bring  jjassen- 
gers  from  the  Harlesden  and  Harrow-road  districts,  and  the 
London  United  Tramways  (Ltd.)  provide  access,  from  an  ex- 
tensive area  in  the  west  and  south-west,  to  Uxbridge-road, 
from  which  a  special  covered  approach  has  been  constructed 
leading  into  the  Exhibition  grounds.  It  is  expected  that  these 
railways  and  tramways  will  be  able  to  convey  about  70,000 
passengers  per  hour,  if  necessary,  so  it  is  evident  that  the  trans- 
port facilities  leave  little  to  be  desired,  particularly  if  allow- 
ance is  made  for  the  motor  omnibuses  and  other  vehicles 
which  will  congregate  round  that  area  now  that  the  Exhibition 
has  opened. 

Fears  have  from  time  to  time  been  expressed  that  electricity 
would  be  somewhat  under  a  cloud,  and  we  were,  therefore 
pleased  to  see  that  electric  lighting  is  conspicuous  in  all  parts ; 
in  fact,  less  than  a  week  ago  we  had  difficulty  in  finding  any 
traces  of  gas  lighting,  and  it  was  very  gratifying  to  observe 
that  practically  the  whole  of  the  exterior  lighting  of  the  build- 
ings and  the  illumination  of  the  grounds  is  by  electricity, 
whilst  arc  lamps  also  play  the  most  prominent  part  as  regards 
the  interior  lighting  of  halls  and  palaces.  The  general 
public  can  scarcely  fail  to  realise  to  what  a  great  extent  the 
success  of  the  Exhibition,  from  a  spectacular  point  of  view,  is 
due  to  the  adoption  of  electrical  fittings.     There  is  certainly 
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little  doubt  that  never  before  has  there  been  such  an  extensive 
system  of  decorative  lighting  of  buildings  in  this  country,  and 
vhen  it  is  known  that  the  lamps  employed  for  decorative  pur 
poses  on  most  of  the  buildings  run  into  many  thousands,  there 
need  be  little  surprise  that  it  is  claimed  that,  from  some 
positions,  as  many  as  100,000  electric  lamps  may  be  seen 
illuminated  at  the  same  time. 

These  figures,  of  course,  give  only  a  very  indefinite  idea  of  the 
electric  power  required,  but  it  will  be  obvious  that  the  maxi- 
mum demand  will  far  exceed  that  of  most  provincial  towns, 
and  it  is  very  fortunate  that  this  demand  will  occur  during  the 
summer  months,  when  the  plant  of  the  supply  authorities 
concerned  is  usually  but  lightly  loaded. 


Fio.  1. — Plan  of  the  Fbanco-British  Exhibition. 

Arrangements  have  been  made  for  obtaining  a  supply  of 
nearly  3,000  kw.  from  external  sources,  whilst  generating  jilant 
installed  by  the  Exhibition  authorities  will  provide  a  few 
tiiousiind  kilowatts,  and  numbers  of  jjrivate  plants  have  been 
erected,  to  which  reference  wij]  be  made  later. 

TIic  Kxhibitioii  lies  in  the  an:a  controlled  b}'  tlii'  Hammer- 
.smith  l^.orough  ( 'ouncil,  with  whom  all  arrangement.s  for  a 
.supi)ly  of  electrical  cTicrgy  have  been  made.  Throe  feeders 
have  been  laiil  from  the  ('ouiicil'.-i  electricity  works  in  Fulham 
Palace  road,  and  also  from  the  generating  stal  ion  of  the  Xotting 
Hill  A-  Kensington  Electric  Supjily  Co.,  whose  works  are  ad- 
jacent to  the  Exhibition  in  Wood  lane.  In  the  latter  case, 
however,  the  company  are  sub  contractons  to  the  1  lamniorsmith 
Council,  who  have  found  it  convenient  to  obtain  in  this  manner 
half  the  supjily  demaniled.  It  is  interesting  to  learn  that  the 
jirice  being  paid  by  the  Exhibition  authorities  for  the  .supply  of 
current  is  Id.  per  unit  from  sunrise  to  sunset,  and  'Jd.  per  unit 


from  sunset  to  sunrise,  with  a  guaranteed  minimum  payment 
of  £10,000,  whilst  the  Hammersmith  Council  obtain  current 
from  the  Notting  Hill  &  Kensington  Company  at  0'8d.  per 
unit  for  a  guaranteed  minimum  consumption  of  1,000,000  units, 
and  0'7.5d.  for  all  units  supplied  after  this  amount. 

The  3urrent  supplied  from  the  Hammersmith  Council'.s  gene- 
rating station  is  single  phase,  at  2,200  volts  and  .tO  periods, 
and  that  obtained  from  the  Notting  Hill  and  Kensington  Com- 
pany is  three  phase,  at  5,000  volts  and  a  frerjuency  of  from- 
45  to  50  cycles  per  second,  the  value  expected  being  about  46J. 
The  feeders  from  these  works,  consisting  of  three  0'25  sq.  in. 
concentric  lead-covered  cables  in  the  case  of  the  single-phase 
supply,  and  of  0'125  sq.  in.  three-core  cables  for  the  three-phase 
supply,  are  laid  in  3Jin.  earthenware  ducts,  and  we  are 
informed  that  the  Hammersmith  Council  arranged  for  the 
London  County  Council  to  lay  these  ducts  at  the  same  time  as 
the  latter  body  were  laying  mains  in  Wood-lane  in  connection 
with  the  tramways.  In  this  way  considerable  expense  was  saved, 
due  to  one  opening  of  the  ground  only  being  necessary,  to  say 
nothing  of  less  inconvenience  to  traffic.  This  co-operation  be- 
tween the  two  Councils  deserves  more  than  passing  notice. 

A  small  sub-station,  containing  a  lOOkw.  transformer,  has 
been  fitted  up  near  the  Exhibition  entrance  in  Uxbridge-road, 
but  the  main  feeders  run  to  a  sub-station  near  the  Wood-lane 
entrance  to  the  Exhibition  as  indicated  by  "A "  on  the 
accompanying  plan  (Fig.  1).  From  this  sub-station  feeders- 
also  run  as  indicated  b}'  the  dotted  line  in  Fig.  1  to  a  sub- 
station adjacent  to  the  Machinery  Hall  and  marked  "  B  "  on 
the  plan.  Each  of  these  two  sub-stations  is  clivided  into  two 
sections,  for  single-phase  and  three-phase  .supply  respectively, 
and  are  constructed  in  a  permanent  manner,  since  it  is  expected 
that  they  will  be  in  use  for  possibly  10  years.  The  high-tension 
switchboards  are  in  all  cases  of  Messrs.  Cowans'  manufacture, 
and  arc  fitted  with  that  firm's  well-known  high-tension  oil 
circuit-breakers  with  Andrews'  discriminating  release,  the  only 
instruments  fixed  being  one  Eveiett  Edgcumbe  ammeter  on 
each  feeder.  By  arrangement  with  the  Exhibition  authorities 
the  current  is  metered  at  the  entrance  to  the  grounds,  and 
Siemens'  double  tarift"  meters  are  fixed  in  substation  ■'  A." 
These  meters  have  to  be  read  twice  daily — at  sunset  and  sun- 
rise as  given  liy  Whitaker's  Almanack — by  representatives  of 
the  Hammersmith  Council  and  the  Exhibition  authorities. 

The  low-tension  boards  have  been  supplied  by  the  Universal 
Electrical  ilfg.  Co.  (London  agent,  Mr.  Brittain)  and  serve  to 
control  the  various  distributing  circuits.  The  capacity  of  the 
largest  switch  on  the  six  boards  supplied  by  this  firm  is  3,000 
amps.,  and  the  smallest  200  amps.,  the  total  capacity  of  all 
the  switches  on  the  above  boards  being  about  .'50,000  amps.  A 
view  of  one  of  these  low-tension  switchboards  is  given  in  Fig. 
2.  The  main  'bus  bars  are  fixed  in  front  of  the  switchboard, 
whilst  the  earthed  'bus  bar  is  placed  behind.  In  all  cases  the 
low-tension  'bus  bars  are  arranged  in  sections,  connected  by 
switch  fuses,  so  that  any  section  can  easily  be  isolated,  if  neces- 
sary. The  switches  are  of  standard  type  with  easily  renew- 
able llickers  and  sparking  contacts,  whilst  the  switch  fuses  arc 
of  the  shunted  type,  no  porcelain  being  useil  on  the  whole  ol 
the  boards.  The  fuses  themselves  are  of  tin  strij)  in  parallel 
with  25  ampere  enclosed  dust  fuses.  We  may  mention  as  an 
instance  of  smart  delivery,  that  the  order  for  the  tirst  four 
switchboards  was  leceived  liy  The  Universal  Electrical  Mfg. 
Co.  on  the  afternoon  of  Felnuary  26th,  and  the  boards  were 
ready  for  delivery  on  March  2Sth,  notwithstanding  the  fact 
that  the  boards  had  to  be  specially  designeil,  all  the  work  being 
carried  out  in  the  above  firm's  shops.  The  specification  and 
design  fnr  all  these  boards  were  got  out  by  Messrs.  W.  B.  Esson 
anil  A.  W.  Money. 

For  reducing  the  pressure  of  snp|ily,  I'.crry  transformers, 
manufactured  bythelJritisli  i'.lcctric  Transformer  C"., of  liaycs, 
are  used.  In  the  caste  of  the  single-phase  supply,  the  trans 
fornjation  is  from  2,200  to  I  10  volts,  and  a  tapping  i.s  taken 
from  the  centre  of  the  transformer  wimling,  so  that  a  three 
wire  supply  at^220  volts  is  obtained,  tlio  neutral  wire  being 
earthed  at  the  sub-stations.  In  the  case  of  the  three-phase 
supply  three  220  volt  circuits  are  obtained  to  the  neutral  point 
of  a  '•  star  "  arrangement. 
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Three  200 kw.  ricrry  transformers  are  installed  in  both  the 
single-phase  and  three  jthase  sections  of  sub-station  "  A  "  ; 
but,  as  these  transformers  were  not  designed  specially  for  the 
purpofe  of  the  Exhibition  supply,  it  has  been  found  necessary 
in  some  cases  to  instal  also  small  booster  transformers  to  raise 


Fig.  2.— Low  tension  THREE-rriASE  Switchhoakd  at  Substatiox  "A 


the  pressure  by  12  \olts.  In  substation  "  B,"  adjacent  to 
the  Machinery  Hall,  in  addition  to  three  200  kw.  single-phase 
transformers  for  yielding  a  low-tension  alternating-current  sup- 
ply, a  150  kw.  General  Electric  Co.'s  motor  generator  is  in- 
stalled, consisting  of  an  induction  motor,  with  slip  rings  and  a 
liquid  rheostat  for  starting  purposes,  and  a  oOO  volt  con- 
tinuous-current dynamo  with  interpoles.  The  liquid  rheostat, 
the  main  switches  for  the  motor  generator  and  the  switch- 
board controlling  the  supply  from  this  machine  and  that  from 
the  500  k.w.  direct-current  plant  in  the 
Machineiy  Hall,  referred  to  hereafter,  are 
seen  in  Fig.  3.  In  addition  to  two  250  kw. 
transformers,  two  400  kw.  Bruce  Peebles-La 
Cour  Cascade  motor  converters  are  also  in- 
stalled in  the  three  phase  section  of  this  sub- 
station for  delivering  continuous  current  at 
500  volts.  The  main  switches,  for  the  con- 
verters and  motor  generator,  which  are  of 
a  reverse-current  type,  are  fixed  on  separate 
switchboards  manufactured  by  Messrs. 
Cowans. 

It  was  originally  intended  to  keep  one 
converter  as  a  spare,  but  owing  to  the 
enormous  demand  for  current,  it  is  expected 
that  it  will  be  necessary  to  make  use  of  both. 
Although  all  these  machines  have  been  in- 
stilled by  the  Hammersmith  Council  so  as 
to  deliver  continuous  current,  it  wa?  arranged 
that  the  energy  should  be  metered  on  the 
high-tension  side  in  the  previously  described 
sub-station  at  the  Wood-lane  entrance  to 
the  Exhibition.  As  the  Council  supply 
the  continuous  current  at  only  500  volts, 
the  Exhibition  authorities  have  installed 
a  25  kw.  motor  balancer,  manufactured 
by  Messrs.  Laurence,  Scott  &  Co.,  to 
deal  with  100  amperes  out  of  balance 
current,  and  maintain  250  volts  on  each 
side  of  a  three-wire  continuous-current 
system. 

In  this  sub-station  are  also  erected  the  switchboards 
manufactured  by  The  Universal  Electrical  Mfg.  Co.  for  con- 
trolling the  supply  from  the  generating  plant  installed  in 
the  Machinery  Hall.  As  it  is  intended  to  run  this  plant  in 
parallel  with  the  external  supply,  arrangements  are  made  on 
these  switchboards  for  paralleling  the  two  sources  of  current 
through  switch  fuses.     The  present  arrangement  is  to  run  the 


generating  plant  only  during  the  evening,  the  external  supply 
alone  being  used  at  other  times,  and  as  large  refrigeratinc; 
plants,  &c.,  are  installed,  it  is  expected  that  a  considerable 
load  will  be  required  at  all  periods,  so  that  a  very  good  load- 
factor  should  be  obtained  by  the  Hammersmith  electricity 
supply  station.  These  switchboards 
arc  constructed  in  a  similar  manner 
to  those  previously  described,  ex- 
cept that  the  circuits  aie  connected 
together  by  heavy  copper  links  in- 
stead of  switch  fuses. 

It  will  be  seen  from  what  has 
been  said  above  that  single  phase, 
three  phase  and  continuous  cur- 
rents are  supplied  from  the  sub- 
stations. For  the  external  decora- 
tive lighting  of  the  buildings  con- 
tinuous current  is  in  all  cases  used, 
whilst  the  arc  lighting  is  maiidy 
carrieil  out  from  the  alternating- 
current  supplies,  careful  attention 
being  paid  to  the  balancing,  as 
far  as  possible,  of  the  various  cir- 
cuits in  connection  with  the  3-phase 
supply. 

As    regards    the    wiring   of   the 

buildings,     &c.,     this      has     been 

carried   out   by  a  large  number  of 

contractors,  who  have  been  engaged 

for  many  months  in    this   by   no   means   easy    task.       The 

firms  mainly  concerned  are  as  follows  : — 

Armstrong,  Power  &  f 'o.  W.  .T.  Fm'se  it  Co. 

H.  .J.  Cash  &  Co.  Hampton  &  Sons. 

Wm.  Coatfis  &  Son.  Geo.  Hopkins  &  Sons. 

S.  G.  Cozens.  Shalders  &  Davis. 

.T.  Defries  &  Sons.  Stegminn  &  Co. 

The  Electrical  Co. 

A  considerable  amount  (approximately  250  lamps)  of  the  arc 
lightinginthe  grounds — namely,  all  that  in  the  Court  of  Honour 


Fiii.  3.- 

.->00kw. 


-View  in   Single-Ph.vse  Suustation,  sHowiNft  the   Switchboard  for  the 
Gener.\ting  Plant  and  Sm.\ll  Switchboakd  for  G.E.C.  Induction  >foTOR. 


section — has  been  carried  out  by  S.  G.  Cozens,  6.3,  (^)ueen 
Victoria  street,  London,  E.C  ,  the  arc  lamps  employed  being 
of  the  Maxim  enclosed  pattern  for  alternating  current,  wired 
two  in  scries  for  220  volt  circuits.  Some  of  these  lamps  are 
seen  in  Fig.  4.  The  conduit  system  for  these  exterior  lamps  is 
heavy  gauge  screwed  tube  throughout,  and  each  circuit  of 
four  lamps  is  run  back  to  the  distributing  centre.     Circular 


I6r. 
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screwed  draw-in  junction  boxes  of  a  special  heavy  pattern 
with  recessed  watertight  lids  are  used  for  all  underground 
work,  the  covers  being  packed  with  red  lead  and  securely 
fastened  with  six  bolts  to  each  box.  The  conduit  is  gene- 
rally laid  in  the  ground  at  a  depth  of  2  ft.  to  2  ft.  6  in., 
and  we  are  informed  that  the  above  firm  installed  17,000  ft 
of  conduit  and 
700  junction 
boxes  before  any 
cable  was  drawn 
in.  The  cable 
employed  for  ex- 
ternal  use  is 
7'20S.W.G.,with 
a  special  rubber 
dielectric  of  2mm. 
thickness,  and 
about  12  miles 
of  this  cable  has 
been  used  in  con- 
nection with  the 
arc  lamps  in- 
stalled by  S.  G. 
Cozens. 

It  is  interest- 
ing to  learn  that 
during  a  period 
of  three  days 
over  9  miles  of 
cable  were  tlrawn 
into  these  con- 
duits, and  on  a 
test  being  taken 
only  one  fault 
was  located,  this 
being  caused  by 
a  bad  burr  in  one 
of    the    cast-iron 

arc-lamp  bases.  These  arc  lamp  standards  have  been  supplied 
by  the  Exhibition  authorities  and  have  been  erected  by  the  con- 
tracton-i.     This  firm  has  also  erected  150  "Santoni  "  flame  arc 


Fig.  4. — View  ik  the  Court  of  Honour  Section, 
Inst.^ll.^tion  carried  out  by  S.  G. 


MiUed 
Clamp  Bisg 


Plunger 
Contact 


of  one  suspension  being  detached  or  broken  the  lamps  would 
still  be  suspended  by  a  seven-strand  galvanised  iron  wire 
sling.  For  the  interior  arc-lamp  wiring,  7, 20  S.W.G.  cables 
of  GOO  megohm  grade  are  u.sed,  the  leads  being  attached 
to  the  tie  rods  and  girders  by  means  of  porcelain  insu- 
lators securely  fastened  to  karri  wood,  the  karri  wood  being 

bolted  to  the 
ironwork  by  gal- 
vanised iron  hook 
bolts  ;  for  the 
interior  lighting 
of  this  Court  of 
Honour  section 
ai)proximatelj'  7 
miles  of  cable 
have  been  used. 
The  incandescent 
lighting  carried 
out  by  S.  G. 
Cozens  comprises 
5,000  lamps  in 
the  Decorative 
Arts  Palace, 
2,000  lamps  in 
the  Louis  XV. 
Pavilion,  3,000 
lamps  in  the  Pa- 
luce  of  French 
Applied  Arts  : 
500  lamps  for 
tlie  Indian  Court 
Kiosks  and  per- 
manent 1 0  g  i  a 
lighting  on  vari- 
ous buildings 
and  also  150  in- 
candescent lamps 
and  IG  arc  lamps 
in  the  administrative  offices  of  the  Elxhibition. 

The  major  portion  of  the  exterior  incandescent  lighting  is 
carried  out  on  the  patent  "  Fairyland  "  system  of  the  Imperial 
Lighting  Co.,  Gate-street,  Holborn,  W.C.  In  this  system  a 
special  twin  rubber-covered  cable  is  used,  to  which  special 
lampholders  are  fixed  about  every  12  in.  These  lampholders 
are  of  a  special  watertight  pattern,  and  are  connected,  as  seen 


showing  part  of  the 
Cozens. 


Plan  showing  Lamp  Contacts 


Flat 
,     Twin  Cable 


Terminah'''' 

Plan  showing  Cable  Connections 

FlO.   5. DlAdRAMH  NIIOWINfl  THE  MeTIIOD.S  OK  ATTAfniNri   LaMP- 

HOI.DKHS  ON  TIIK  •'  FaMIVI^NO  "   Sv.STlOM, 


Kill.    (i. — VlKW    IN    Passaok   l.EAI)IN(i  TO   I'.MIHIDGK  UoAl). 


lamps  for  the  interior  lighting  of  the  buildings  in  the  Court  of 
Honour  section,  the  lamps  being  wired  four  in  scries  on  220  volts 
alternating  current  circuils  and  fitted  with  siibHtitutional  re- 
sistances. To  conijily  with  Uic  l„('.C.  re(|uircmciit3  every 
arc    lamp   is  ampendod    in    (lui)licatc,   so  tlia».  in    the  event 


in  Fig.  5,  without  cutting  the  conductors,  so  that  a  bad  contact 
only  atl'ects  the  laniplioldcr  in  (|UCStion.  As  the  lamp  contacts 
are  watertight,  the  lamps  can  be  lixcd  vertically  or  in  any 
position,  which  is,  of  course,  a  great  convonioiico  for  external 
lighting  ;  also  no  metallic  parts  are  exposed  to  the  atmosphere. 
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The  back  of  tho  lamphokler,  where  the  ronnections  to  the  ter- 
minals are  made,  is  sealed  with  special  i-onipouiid  so  that  all 
moisture  is  ahsolutel}-  excluded.  Tho  strip  just  mentioned  is 
fed  in  the  centre  of  a  200  lamp  length,  each  200  lamps  of  5  c.p 
constituting  one  circuit,  the  complete  circuits  being  run  to  a 
distributing  centre,  where  they  are  separatel}'  controlled  by  a 
'•  Berry  Skinner"  ironclad  push-and-pull  I). P.  switch  and  fuse. 
Upwards  of  '20  miles  of  this  strip  have  been  used  for  the  deco- 
rative lighting  of  the  buildings  ;  this  strip  can  be  seen  in  Fig.  4. 
Wc  understand  that  something  like  100,000  lights  have  been 
atKxe<i  to  the  various  Exhibition  buildings,  and  in  each  case 
the  ••  Fairyland  "  system  is  employed.  The  Imperial  Lighting 
Co.  also  adapt  their  patent  holder  for  usj  with  bayonet  socket 
lamps,  and  this  pattern  is  suitable  for  inteiior  lighting.  To 
comply  with  the  rules  of  the  insurance  companies,  the  back  of 
the  holder  is  titled  with  a  metal  plate  which  was  introduced 
with  the  idea  of  preventing  a  tire  starting  in  ease  of  short-cir- 
cuit. This  holder  is  not  watertight  but  is  very  effective  for 
interior  work 

I'ndoubtedly,  one  of  the  most  difficult  pieces  of  wiring  was  in 
connection  with  figures  holding  lights  on  the  top  of  the  towers 
of  the  British  Applied  Arts  Palace.  One  of  these  figures 
holds  a  100  c.p.  lamp,  and  the  other  l'4  16  c.p.  lamps  round  a 
wheel,  and  an  idea  of  the  labour  involved  in  installing  these 
lamps  may  be  gathered  from  the  fact  that  the  cost  of  this 
wiring  was  £20.  However,  notwithstanding  the  fact  that  the 
decorative  lighting  of  the  various  buildings  involved  many 
risks  to  those  concerned,  it  is  gratifying  to  learn  that  only  one 
accident,  and  that  of  a  minor  character,  occurred  on  the  staff' 
of  S.  G.  Cozens,  who  had  a  large  number  of  men  engaged  in 
this  work. 

The  Stadium  will  undoubtedly  prove  one  of  the  greatest 
attractions  at  the  Exhibition.  Its  artificial  lighting  has  been 
carried  out  by  Messrs.  Shalders  it  Davis  by  means  of  111 
"Santoni"  flame  arc  lamps  and  32  "Maxim"  enclosed  ditto, 
the  wiring  for  same  being  GOO  and  2,500  megohm  grade 
cable  run  on  insulators  and  clips  securely  fixed  to  the  girders 
on  the  underside  of  the  Stadium,  all  wiring  in  exposed  posi- 
tions being  carried  in  iron  tubes.  The  switchboards  are  four  in 
number,  two  for  the  flame  arcs  and  two  for  the  enclosed,  each 
switch  being  double  pole  and  encased  in  a  cast  iron  box.  The 
wiring  is  arranged  so  that  the  lamps  are  controlled  alternately, 
and  the  failure  of  a  single  fuse  would  not  seriously  affect  the 
general  lighting.  The  lamps  fitted  at  the  exits  are  also  inde- 
pendently conti  oiled. 

Mention  has  already  been  made  of  the  covered  pas-^age  lead- 
ing from  Uxbridge  road  to  the  Exhibition  ;  this  passage  has 
been  lighted  throughout  the  whole  length  by  nearly  400 
"  Sunshine  "  flame  arc  lamps,  which  have  been  supplied  and 
erected  by  the  Electrical  Co.  The  wiring  for  the  lamps  is  run 
on  porcelain  insulators  fixed  near  the  roof,  and  as  the  arrange- 
ment is  very  simple,  we  need  not  comment  further  with 
regard  to  it.  A  view  showing  some  of  the  arc  lamps  in  this 
passage  is  given  in  Fig.  6. 

Messrs.  Stcgmann  &  Co.  have  just  completed  the  exterior 
illumination  (f  the  (irand  Restaurant,  one  of  the  principal 
buildings  in  the  Exhibition.  The  number  of  lamps  fitted  for 
decorative  purposes  is  nearly  .'5, 000,  and  these  are  controlled 
ill  groups  of  between  1.50  and  200  lamps  by  double-pole  fuses 
and  switches,  all  ironclad,  the  corresponding  lines  of  lamps 
at  each  end  of  the  building  being  switched  on  together.  The 
amount  of  cable  used  is  approximately  5  miles,  and  china  cleats 
and  insulated  staples  have  been  absorbed  by  the  thousand. 

We  propose  to  describe  other  points  of  interest  in  connection 
with  the  wiring,  and  also  tho  various  exhibits,  in  our  next 

^^^^^-  (To  be  continued.) 


ELECiaiCAL  INSTALLATION  AT  TRIBLEY  PIT. 


Single- Phase  Traction  in  America. — The  Sired  Bailu-iiy 
Journal  gives  a  short  description  of  a  new  single-phase  railway 
between  York  and  Hanover,  a  distance  of  about  181  miles. 
Three-phase  current  is  supplied  by  a  private  company  at  2, -300 
volts  and  a  freipiency  of  OO,  but  is  transformed  to  G.OOO  volts 
and  a  frei|ueiicy  of  25  in  a  special  sub  station  whence  it  feeds 
the  trolley  wire.  The  cars  are  fitted  with  four  75  II. r.  motors 
and  with  both  trolley  and  pantagrapli  collector. 


The  introduction  of  electricity  for  colliery  purposes  is  pro- 
ceeding with  considerable  vigour  in  the  north-east  area  of 
England,  due  largely  to  the  facilities  ottered  by  the  widely 
extended  network  of  the  County  of  Durham  Electrical  Power 
Distribution  Co.  One  of  the  most  interesting  examples  of  this 
movement  is  to  bo  found  in  the  Tribley  Pit,  which  is  within 
l.V  miles  of  the  well-known  Pelton  Collieries,  and  belongs  to 
the  same  owners. 

It  was  at  first  intended  to  equip  this  new  pit  with  steam- 
driven  plant,  but  fortunately  arrangements  were  made  enabling 
the  change-over  to  be  ell'ected  before  a  considerable  amount  of 
work  had  been  done.  The  installation  at  present  consists  of  a 
winding  gear  sujiplied  through  an  Ilgner  converter  set,  a  sur- 
face haulage  gear  for  transporting  tubs  of  coal  from  the  new 
pit  head  to  the  old  colliery  at  Pelton,  an  electrically  driven 
fan  for  providing  ventilation  in  the  mine  and  a  certain  amount 
of  lighting  on  the  surface  and  in  the  workings.  There  is, 
further,  in  working  order,  an  underground  haulage  along  one 
of  the  main  roads,  although  in  two  or  three  directions  the 
work  of  bringing  the  coal  tubs  to  the  pit  shaft  is  accomplished 
by  means  of  gravity  owing  to  the  natural  dip  of  the  seam. 

A  pump  is  also  to  be  installed  for  dealing  with  any  water 
that  may  prove  troublesome  in  the  mine,  although  at  the  pre- 
sent time,  owing  to  the  geological  formation  of  the  ground, 
there  is  not?  much  trouble.  The  mine  shaft  passes  first  of  all 
through  7  fathoms  of  dry  sand,  then  through  2  ft.  of  run- 
ning sand,  again  through  .'5  fathoms  of  boulder  clay  and 
then  into  the  shales  above  the  five  quarter  main  seam  of  coal, 
the  total  depth  of  the  shaft  being  22  fathoms.  Water  is 
found,  but  it  percolates  through  the  strata  underneath  the 
present  workings  into  lower  seams  through  which  it  pene- 
trates to  the  lower  level  workings  of  the  older  mine,  and 
is  then  pumped  out.  Provision,  however,  has  to  be  made  for 
any  accession  of  water,  and  a  motor-driven  pump  of  a  capacity 
of  25  0  gallons  per  minute  operating  against  a  head  of  170  ft. 
is  being  installed. 

There  is  also  a  small  haulage  to  be  installed  for  carrying  waste 
stone  to  the  refuse  tip.  The  most  important  and  interesting  part 
of  the  equipment  to  electrical  engineers  is,  however,  the  instal- 
lation of  r.he  Ilgner  converter  set.  This,  together  with  the  greater 
part  of  the  electrical  equipment  of  the  mine,  has  been  supplied 
by  the  Electrical  Co.,  Newcastle  Ijranch  (A.E.G.,  Berlin),  and 
has  resulted  in  a  most  remarkable  steadying  of  the  demand  upon 
the  electricity  network.     The  converter  set  (Fig.  1)  consists  of 
two  main  machines  direct  coupled,  one  being  an  alternating 
current,  110  volt,  three-phase  motor,  running  at  a  synchro- 
nous speed  of  1,200  revs,  per  min.     At  a  full  load  of  55  H. p. 
it  takes  65  amperes,  and  the  average  speed  of  rotation  i-*  about 
1,100  revolutions.     The  dynamo  to  which  this  is  coupled  is  of 
the  inteipole  type,  and  is  capable  of  giving  a  voltage  ranging 
from  zero  to  300  and  an  amperage  of  167.     Itr  is  constructed 
to  run  at  995  to  1,130  revs,  per  min.,  and  to  give  a  continuous 
output  of  50  kw.  without  exceeding  heating  or  sparking  limits. 
At  the  outer  end  of  the  shaft  is  mounted  the  exciter  for  the 
field  of  the  direct-current  machine,  and  the  whole  of  the  con- 
trol of  the    winding  motor  is  regulated  by  the  strength  of 
excitation  given  to    the   dynamo    of    the    Ilgner   set.     This 
reduces  the  amount  of  switchgear  necessary  to  a  very  inexpen- 
sive a'  d   compact  arrangement,  and  involves  a  considerable 
saving  of  capital  cost.     The  other  end  of  the  shaft  is  finished 
by   means  of  a  half  coupling,  which  is   secured  to  a  similar 
half-coupling  on  the  flywheel  of  the  set,  giving  the  necessary 
kinetic  energy  to  overcome  the  fluctuations  in  the  power  re- 
quired  for  winding  purposes  by  means  of  a  special  flexible 
device,  which  is  worthy  of  attention.     The  usual  bolts  which 
are  employed  to  secure  such   half-couplings  together  are  re- 
placed by  means  of  cylinders  of  compressed  leather,  roughly 
L^in.  in  diameter  and  1  in.  long;  six  of  these  lie  with  one- 
half  of  their  length  in  one  coupling  and  half  in  the  other,  and 
are  held  in  position  by  means  of  the  pressure  of  the  spiral 
springs  against  their  free  ends.     This  flexible  arrangement  is 
at  once  both  simple  and  very  strong,  and  gives  the  necessary 
freedom  on  the  plant  to  avoid  undue  strains  along  the  shaft 
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due  to  tlie  sudden  and  extensive  torques  on  tlie  direct-current 
geflerator. 

The  flywheel  wliich  supplies  the  kinetic  energy  weighs 
900  kg.,  and  has  a  diameter  of  4  ft.  11  in.  When  revolving  at 
1,200  revs,  per  min.  it  will,  therefore,  be  seen  that  the  stored 
energy  is  considerable.     The  time  required  to  s-tart  the  set  up 


Fig.  1. — View  ot    Ilg.ner  Set. 

from  rest  and  bring  it  to  practically  full  synchronous  speed  is 
about  two  minutes,  and  a  brake  gear  is  fitted  to  the  set  for  the 
purpose  of  bringing  it  quickly  to  a  standstill  when  shutting 
down.  That  this  is  necessary  is  evidenced  by  the  fact  that  on 
the  test  it  took  2G  minutes  for  the  set  to  come  to  rest  when 
running  free. 

Tlie  winding  gear  (Fig.  2)  consiits  of  a  single  drum  winder 
8  ft.  in  diameter,  geared  to  a  direct- 
current  shunt- wound  motor  of  the  Elec- 
trical Co.'s  manufacture,  designed  to 
carry  1G7  amperes  at  a  voltage  of  zero 
to  300  volts.  It  is  a  12-pole  shunt- 
wound  machine,  with  field  coils  speci- 
ally arranged  in  sections,  so  as  to 
give  large  heat  radiating  area  ;  when 
taking  full  current  it  develops  60  h.p. 
There  is  no  regulating  resistance  in 
the  field  of  this  motor,  and  the  ligner 
set  generator  and  this  motor  are  con- 
nected up  solidly  together  by  means 
of  cable  with  only  an  overload  circuit- 
breaker  in  series.  Tlic  duty  of  the 
winder  is  to  lift  800  tons  of  coal  per 

shift  of  eight  hours,  or  lathcr,  it  lias 

to  draw  that  amount  of  coal  in  seven 

hours,    and    to   allow    one    hour    for 

changing  men.     As  a   matter  of  fact, 

it  is  at  piescnt  running  from  4  a.m.  to 

1 1  ]>.m.  each  day.     The  same  s])ced  is 

maintained   on  the   lift    for    men   and 
trucks,  ami  the  average  time  of  wiml 

is  20    .seconds.      The    winding   .siiaft 

being  11  ft.  Cin.  in  diameter  jiermits 

of    two  ordinary    tubs   in   each    cage, 

each  till)  containing  lOcwt.    The  gross 

weight,  including  the  weight  of   the  cage,  i.s,  therefore,  sonic 

thing  in  the  nature  of  I  tons.     Tiic  very  .slight  ell'ect  which  is 

noted  on  the  supply  Hystcm  wiicn  the  magnitude  of  the  tractive 

ullorl  |iut  on  the  plant  i.s  taken   into  consideration  is  a  very 

sliofig  tchtiinony  of  liic  sicailying  elliciency  of  the  Ilgnor  set. 
The  niclhud   liv   wliich   tlii;i  clu.scncsH  of  regulation  is  ob- 


tained is  by  means  of  a  slip  regulator  placed  in  series  with 
the  stator  of  the  Ilgner  set  motor.  This  slip  regulator 
consists  of  a  liquid  resistance  in  each  phase  of  the  sup- 
ply, the  position  of  whose  moveable  ))lates  is  deter- 
mined by  the  Ijalance  of  what  is  virtually  a  torque  dynamo- 
meter. This  consists  of  a  squirrel-cage  induction  motor 
giving  1'4  kg. -metres  when  taking  3"8 
amperes  and  190  volts,  whose  spindle  is 
attached  to  an  arm  on  which  depends 
the  gear  holding  the  moveable  elec- 
trodes of  the  liquid  resistance.  Adjust- 
ment is  made  by  means  of  counter- 
weights. Should  the  current  through 
the  stator  of  the  squirrel-cage  motor  ex- 
ceed a  specified  amount  it  operates 
against  the  weight  of  the  electrodes  and 
raises  them,  thereby  inserting  resistance 
in  the  stator  circuit  of  the  motor.  The 
current  passing  through  the  squirrel- 
cage  dynamometer  is  at  all  times  pi'o- 
portional  to  the  energy  passing  through 
the  motor  of  the  Ilgner  set.  It  follows, 
therefore,  that  directly  the  demand  on 
this  motor  becomes  excessive  its  speed 
and  output  are  dropped  by  the  inser- 
tion of  stator  resistance  and  an  oppor- 
tunity is  given  to  the  flywheel  to  take 
up  the  work  by  giving  out  its  stored 
energy.  In  this  way  a  consistent  bal- 
ance is  kept  up  between  the  demand 
of  the  winder  motor,  the  stored  energy 
of  the  fly-wheel  and  the  demand  on  the 
mains. 

The  switchboard,  which  is  also 
supplied  Jjy  tlie  Electrical  Co.,  pre- 
sents as  its  chief  feature  of  interest  the  method  by  which 
the  winding  motor  is  started  and  stopped  by  means  of 
long  distance  control  on  the  exciter  circuit.  This  will  lie  seen 
by  examinatinn  of  the  diagram  of  iDnnections  (Fig.  8).  In 
order  to  keep  the  voltage  of  the  exciter  constant  at  110  with 
the  varying  speeds  of  the  Ilgner  set,  the  shunt  regulator  is 
operated  by  means  of  a  small  motor  actuated  by  relays.     As 


Mojoii. 


the  speed  of  the  Ilgner  set  rises  resistance  is  |mt  into  the  field, 
;ind,  Iherefofc,  at  any  speed  of  the  Ilgner  set  the  position  of 
the  controller  in  the  iiaiuls  of  the  engine  man  corresponds  to 
the  fixed  excitation  p.issing  to  the  generator  of  the  Ilgner  act. 
As  fur  as  the  main  current  is  concerned  I  10  volt  mains  pa.ss 
fi'uni  the  swilchbuai'd  tu  isolated  switches  (opuiiod  by  baud 
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when  requiretl  by  means  of  an  insulated  pole)  on  each  phase. 
The  current  then  passes  through  current  transformers  and 
relay  coils  to  a  100  ampere  high-tension  main  switch  immersed 
in  oil.  It  then  passes  through  the  series  measurini;  transfor- 
mers of  125  kw.  capacity  to  the  stator  of  the  llgner  set.  The 
current  transformers  are  utilised  in  connection  with  the  slip 
regulator  transformer  by  means  of  which  resistance  is  inserted 
in  the  stator. 


course,  in  proportion  to  the  speed.  He  is  also  given  two  other 
dials,  showing  the  voltage  on  the  winding  motor  and  the 
amperes  taken  by  it.  By  this  means  he  can  at  all  times  tell 
when  he  is  putting  too  heavy  a  strain  either  upon  the  motor 
itself  or  upon  the  llgner  set.  The  braking  of  the  winder  is 
efTected  mechanically  by  means  of  a  foot  brake,  but  there  are 
connected  with  the  indicator  of  the  cages  contacts  which 
operate  an  electric  brake  for  the  prevention  of  overwinding. 


1.  Winder  Motor. 

i.  Controller  i  Field  Eeeulator) 

S.  Field  fwitch. 

4.  Winder  Ammeter. 

5.  Winder  Ammeter  Shunt. 

K.  Windtr  Voltmeter,  [tance 
7.  Winder  Voltmeter  Kesis 
^.  Brake  Maguet. 


9.  Maximum  Cut  out. 

10.  Field  Breakng  Switb. 

11.  Generato:'. 
VI.  Exciter. 

13.  Exciter  Ammeter. 
"+.  Exciter  Vo'tmeter. 
15.  Max. Automatic  Fie'd  Break 
Switch  for  distant  control. 


16.  Flywheel. 

17.  Automatic  Field  Regulator. 
l^.  Spee  I  Indicator. 

19-  Speed  Indicator  Dynamo. 

20.  Centrifugal  Switch  for  .9. 

21.  Three-pbaee  Motor 

22.  Starter  and  Slip  Eegulator. 

23.  Short-circuiting  Switch. 


Transformer  for  Starter  and 
Slip  Eegulator. 
2o.  Three-pole  Oil-switch. 
2(j.  Mas.  Cut-out  Coil  for  three- 
pole  Oil-switch. 
27.  Current  Transformer. 
SS.  Relays. 
I  29.  Transformer. 


Throe-phase     Motor     Am- 
meter. 

31.  Three-phase    Motor     Volt- 

meter. 

32.  Th'ee  phase   Motor    Watt- 

met -r. 
.■i.j.  Neutral  Point. 


Fig.  3. — Diagram  of  Connections  for  Electkic  Winder  on  the  Ilgner  Systrii. 


The  llgner  set  is  started  by  raising  the  plates  of  the  .slip 
regulator  as  high  as  possible,  closing  the  main  switch  of  the 
motor  and  lowering  the  plates  gradually  into  a  solution  of 
caustic  potash,  which  i.s  kept  cool  by  means  of  water  circula- 
tion in  the  tanks.     Should  the  rate  of  lowering  be  too  rapid 
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Fio.  4. — Diagram  of  Winder  Motor, 
NetLoad  =  21cwt.       Depth  of  Shaft  =  132  ft.       Output  =  120  Tons  per  Hour. 

the  torque  dynamometer  comes  into  action  and  lifts  the  plates 
slightly  to  give  the  motor  time  to  get  up  speed. 

Coupled  by  means  of  a  small  belt  to  the  main  .shaft  of  the 
llgner  set  is  a  very  small  dynamo  for  the  purpose  of  giv- 
ing pressure  to  a  voltmeter  in  the  winding  house,  which 
virtually  intimates  to  the  man  in  charge  of  the  winder  the 
speed  of  the  llgner  set,  inasmuch  as  the  volts  generated  are,  of 


Figs.  4  and  5  show  typical  winding  diagrams  obtained  on  the 
winder  motor. 

The  ventilation  of  the  pit  is  effected  by  means  of  a  single 
inlet  Sirocco  fan,  3  ft.  G  in.  in  diameter,  capable  of  giving 
40,000  cubic  ft.  of  air  per  minute  when  running  at  a  speed  of 
465  revs,  per  min.,  at  a  pressure  corresponding  to  2i  in.  water 
gauge,  or  2.5,000  cubic  ft.  when  running  at  227  revs,  per  min. 
This  fan  is  telt-connected  to  a  British  Thomson- Houston  two- 
speed  motor,  taking  34|  amperes  and  giving  25  ii.i".  at  the 
higher  speed,  and  21-5  amperes  and  giving  12A  H.i'.  at  the 
lower  speed. 


'1.6'l-9i^  ^""estop 

w 

Fig.  5.— Diagram  of  Maximum  Occasional  Overload. 

The  surface  haulage  of  the  tubs  obtained  from  Tribley  Pit 
is  along  a  length  of  1  j  miles  (the  endless  rope  drive  producing 
a  total  length  of  2i  miles.)  The  tubs  are  run  in  sets  of  three 
at  every  60  yds.  along  the  rope,  and  each  tub  contains  lOcwt. 
of  coal  when  full,  the  weight  of  the  tub  itself  being  -5  cwt.  For 
200  yds.  from  the  Tribley  I'it  there  is  a  rise  in  gradient  of  6  in., 
but  beyond  this  point  the  gradient  is  down,  until  the  drop  from 
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Tiibley  to  Pelton  is  70  ft.  The  rope  moves  at  a  rate  of  2^  miles 
per  hour,  and  a  60  H.  P.  three-phase  motor  of  the  Electrical 
Co.'s  manufacture  is  installed  to  drive  this  gear,  running  at 
575  revs,  per  min.  and  taking  70  amperes  at  440  volts. 

The  haulage  in  the  underground  workings,  mentioned  pre- 
viously, is  accomplished  by  means  of  a  12  ii.r.  Electrical  Co.'s 
motor,  running  at  770  revs,  per  min.  and  taking  16'7  amperes 
at  440  volts,  operating  through  a'gearing  on  a  single  drum 
2  ft.  6  ft.  diameter  horizontal  type  winder,  which  will  run  at 
a  speed  of  20  yds.  per  minute  on  the  rope.  The  starting  gear 
for  this  underground  haulage  plant  consists  of  a  combination 
of  three-pole  switch  fuses  and  an  ammeter,  totally  enclosed  in 
a  cast-iron  case  of  a  special  design  made  by  the  Electrical  Co. 
The  fuses  are  of  the  screw-socket  type,  and,  in  order  to  pre 
vent  fuses  of  different  capacities  being  interchangeable,  the 
sockets  for  each  capacity  of  fuse  are  of  a  different  size.  On 
the  cover  is  a  lock,  operated  by  means  of  a  key  which  cannot 
be  inserted  while  the  switch  is  in.  Moreover,  the  switch  must; 
be  opened  in  the  process  of  locking  up^the  case,  a.s  otherwise  it 
is  impossible  to  take  the  key  out.  In  this  way  there  is  no 
danger  of  unauthorised  persons  tampering  with  the  electrical 
equipment,  and  all  gear  likel}'  to  come  in  contact  with  explo- 
sive gases  are  hermetically  sealed  when  in  operation. 

The  main  distriljuting  lioard  for  the  lighting  circuits  is 
placed  in  the  winding  house.  The  installation  at  present  con- 
sists of  25  16  c.p.  lamps,  which  luimber  will  shortly  be  doubled. 
The  supply  of  the  whole  installation  is  eflected  by  means  of  a 
static  transformer  supjjly  station  at  present  of  300  kw.  capa- 
city, erected  by  the  County  of  Durham  Electrical  Power  Dis- 
tribution Co.  on  the  land  adjacent  to  the  colliery,  in  which 
their  pressure  of  0,000  volts  on  the  overhead  transmission  is 
reduced  to  a  working  pressure  for  the  pit  of  440  volts  at  a 
frequency  of  40  cycles  per  second. 

The  main  switchboard  for  the  colliery  installation,  manufac- 
tured by  Messrs.  Eeyrolle  &  Co.,  of  Hebburn-on-Tyne,  is  of 
polished  slate  mounted  in  angle  iron  framing,  and  comprises 
a  separate  panel  for  each  of  the  following  circuits — winding, 
haulage,  ventilating,  pumping  and  lighting.  Each  panel  is 
furnished  with  an  oil-break  switch,  fuses  of  the  tubular  type, 
and  an  ammeter.  The  switchboard  is  placed  in  a  compartment 
specially  set  apart  for  it  in  the  transforming  station.  From 
eich  panel  the  circuits  are  carried  by  means  of  bare  overhead 
wires  to  the  various  motors,  and  in  the  case  of  the  underground 
circuit  the  overhead  wires  are  carried  to  the  top  of  the  shaft, 
where  they  are  jointed  to  a  three-core  paper  lead  covered  and 
armoured  cable  for  transmitting  power  to  the  underground 
plant. 

A  NEW  ELECTRIC  LOCOMOTIYE. 

I:V    .\.    I.     KELLV. 

Electric  locomotives  for  slow-speed  haulage  on  mineral  railways, 
and  for  use  in  other  places  where  large  tractive  elTorts  are  reijuired 
at  moderate  speeds,  have  hitherto  been  constructed  more  or  less  on 
the  lines  of  tramway  practice,  that  is,  with  direct-current  motors 
geared  by  single-reduction  gearing  to  the  driving  axles.  When,  as 
is  usually  the  ease,  these  locomotives  have  to  run  on  narrow  gauges, 
the  difliculties  of  making  a  really  satisfactory  locomotive  are  con- 
siderably increased,  since  the  space  available  for  the  motors  between 
the  wheels  becomes  very  restricted. 

The  locomotive  shown  in  the  illustration  has  been  designed 
especially  for  use  on  ayOin.  gauge  ujincral  railway.  It  contains  a 
single  direct-current,  series-wound  motor  geared,  by  double  reduc- 
tion gearing,  to  a  countcrHhaft  placed  between  the  axles,  liotli  tho 
countershaft  and  the  axles  are  provided  with  crank  discs,  and  tho 
former  drives  tho  latter  by  coupling  rods.  Tho  principal  advan- 
tages of  this  construction  arc  as  follows  : 

1.  Uy  tho  uso  of  double  reiluction  gearing  the  motor  may  bo  run 
at  conveniently  high  speeds,  whilst  the  speed  of  thi-  locon'iotivo  i.s 
kept  within  the  ordinary  rcfiuircinents  of  this  dans  of  work. 

'2.  Tho  electrical  ci|uipmciit  being  placed  on  the  deck  of  the  loco- 
motive 18  acccBHible  from  all  Hides  and  can  ovorliang  tlio  wheoU  of 
the  locomotive.  This  permits  far  larger  motors  to  be  used  than 
has  hitherto  been  possible. 

:{.  Tho  whole  of  the  locomotive,  with  tho  exception  of  the  wlicels 
and  axlcB  only,  is  completely  spring-supported.  This  ensures  easy 
riding  oven  on  light  permanent  way. 

4.  The  centre  of  gravity  of  tho  locomotive  is  higher  than  usual, 
thus  imjuoving  the  riding  properties  of  tho  iiiachiiie  and  reducing 
the  coal  of  upkeep  and  maintenance.     A  heavy  machine  with  low 


centre  of  gravity  subjects  the  permanent  way  and  the  locomotive 
itself  to  severe  shocks  and  vibration. 
The  following  are  the  principal  particulars  of  this  locomotive  : — 

Class  1  : — Four-coupled,  slow-speed,  narrow  frauge. 

Weight  in  working  order 11  txins. 

Gauge 2fc.  bin. 

Wheel  base 5ft. 

Diameter  of  wheels    33in. 

Electrical  equipment One  95  H. p.  motor,  500  volts, 

direct  current. 

Full-load  speed   6  miles  per  hour. 

Maximum  speed 20     ,,  ,, 

Tractive  effort  at  6  miles  per  hour     5,000  lb. 

Maximum  tractive  effort 6,500  Hi. 

With  favourable  conditions  of  rail,  even  greater  tractive  efforts 
than  the  above  have  been  developed,  and  this  locomotive  has  easily 
(tarted  and  pulled  a  train  of  coal  waggons  totalling  145  tons. 

The  locomotive  is  constructed  throughout  according  to  steam  loco- 
motive practice.  The  frames,  buflfer  plates,  &c.,  are  of  heavy  mild 
steel  plate,  the  wheels  have  steel  tyres  shrunk  on,  and  are  keyed 
and  pressed  by  hydraulic  pressure  on  to  their  axles.  Ijubrication 
of  all  bearings,  &c.,  is  effected  by  syphon  wick  lubricators  placed  in 
convenient  positions  close  to  the  driver,  and  communicating  with 
the  bearings  by  copper  oil  pipes.  Whilst  in  the  present  instance  it 
was  necessary  to  provide  a  locomotive  of  greater  capacity  than 
those  already  in  use  on  this  narrow  gauge,  which  naturally  led  to 
this  type  of  construction,  locomotives  embodying  the  same  general 
principle  can  be  built  for  other  gauges  and  for  other  powers.  The 
construction  is  not  restricted  to  direct-current  locomotives,  but  can 
be  employed  for  working  on  single-phase  systems,  and  in  some  cases 
for  working  on  three-phase  systems. 


AVestinghouse  Electric  Locomotive. 

The  illustration  shows  the  locomotive  on  tho  experimental  trad; 
at  theW'^stinghouse  works.  The  side,  top  and  end  doors  of  the  locomo- 
tive are  open,  showing  the  accessibihty  of  the  electrical  apparatus; 
the  trolley  pole  has  been  removed  from  its  socket.  In  the  foreground 
is  an  insulated  third  rail,  which  almost  screens  the  M  in.  gauge  rail- 
way on  which  the  locomotive  stands. 

The  locomotive  has  been  designed  and  constructed  by  the  British 
Westinghouse  Electric  &  Mfg.  Co.,  Minchestor,  and  will  shortly 
bo  at  work  on  the  Dakbank  Oil  Co.'s  private  railway  at  Mid 
Calder.  This  is  tho  third  A\'cstinghouse  locomotive  supplied  to  this 
company,  the  first  two  having  been  of  50  H.p.  each,  with  single- 
reduction  geared  motors. 


HIGH  TENSION  SWITCHBOARDS  WITH  REMOVABLE 
SWITCH   CARRIAGES. 


In  the  design  of  modern  hightonsion  switchboanla  tho  following 
considerations  must  be  boriio  in  min<l  :  Firstl.x ,  all  parts  should  bo 
made  iiiaccossiblo  to  tho  operator  while  under  pressure,  without, 
however,  interfering  with  his  frcodoin  of  action ;  and  secondly, 
means  should  be  provided  for  rendering  such  parts  dead  and  open 
to  inspection  for  the  purpose  of  testing',  adjusting  and  renewing, 
without  necessitating  the  total  shutdown  of  the  installation.  Where 
the  necessary  spoce  is  available,  these  conditions  may  bo  fulfilled 
bv  the  adoption  of  switchgear  of  tho  renioto  control  type,  the  high- 
tonsion switches  being  operated  from  a  control  board  either  electri- 
cally or  mechanically.  .Ml  iiieasuromcnts  are  then  made  by  moans 
of  low-pressure  instrunionts,  used  in  conjunction  with  small  trans- 
formers :  and  the  actual  higb-tonsion  switches  are  located  in  switch 
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chambers,  quite  apart  from  the  control  board,  and  separated  from 
one  another  by  insulating  partitions.  Section  switches  are  pro- 
vided, by  means  of  which  any  part  pf  the  high-tension  gear  may  be 
de-energised  in  readiness  for  inspection. 

Such  an  arrangement  is,  liowevor,  impossible  when  the  switch- 
board must  be  installed  in  a  limited  space.  It  is  frequently  neces- 
sary to  erect  the  hi^h-tension  gear  immediately  behind  the  control 


Fio.  1. — H.T.  Switchboard,  with  Inspection  Dooks  Oien. 

board,  all  switches,  measuring  transformers,  &c.,  being  mounted 
close  to  a  wall,  and  consequently  quite  inaccessible  from  behind. 
Considerable  ingenuity  has  been  displayed  in  combining  safety  with 
ease  of  inspection  in  the  design  of  boards  of  this  type,  of  which  an 
interesting  example  is  afforded  by  the  system  adopted  by  the  Felten 
&  Quilleaume-Lahmeyerwer'je  A.-G.,  of  Frantfort-on-Main. 


carriage  may  then  be  wheeled  right  away  from  the  board  for  testing 
or  adjusting.  The  connection  of  this  removable  portion  of  llic  panel 
to  the  'bus  bars  on  the  one  side  and  the  feeders  or  machine  cables 
on  the  other  is  made  by  means  of  plug  contacts  carried  on  the  lower 
part  of  the  frame.  The  corresponding  fixed  contacts  at  the  back  of 
the  board  are  connected  to  the  'bus  bars  through  isolating  switches, 
the  operating  levers  of  which  are  attached  to  the  fixed  part  of  the 
switchboard  frame.  The  'bus  bars  are  mounted  on  porcelain  insu- 
lators in  the  top  enclosed  division  of  the  board,  and  are  separated 
from  the  actual  switchgear  by  an  insulating  partition.  The  jaws  of 
the  isolating  switches  are  in  direct  connection  with 
the  'bus  bars,  and,  being  thus  continually  under 
pressure,  they  are  mounted  in  the  'bus-bar  chamber. 
Their  blades  pass  through  slots  in  the  insulating 
partition,  and  are  provided  with  earthing  contacts 
at  their  lower  end.  When  one  of  the  isolating 
switches  is  opened,  therefore,  all  parts  of  the  switch- 
gear  below  the  partition  are  in  direct  connection 
with  the  earth,  and  there  is  consequently  no  possi- 
bility of  danger  from  a  residual  charge  when  the 
panel  is  opened  up  for  inspection. 

Doors  of  ornamental  sheet  iron  are  fitted  below 
that  portion  of  the  panel  forming  the  front  of  the 
_ —  removable  switch  carriage,  so  that  the  plug  contacts 

may  be  inspected  without  opening  up  the  panel. 
This  is  an  important  point,  as  it  is  of  advantage 
that  the  contacts  may  be  examined  when  the  switch 
carriage  is  in  position,  to  obviate  the  possibility  of 
their  becoming  displaced,  and  to  ensure  that  they 
make  good  contact. 

The    isolating    switch   is   interlocked    with    the 

switch  carriage  and  the  lower  inspection  doors  in 

such  a  way  that  the  latter  cannot  be  opened,  and  the 

switch  carriage  cannot  be  withdrawn,   as  long  as 

the  plug  contacts  and  main  switch  are  under  pressure.  Neither  can 

the  isolating  switch  be  closed  while  the  doors  are  open  or  the  switch 

carriage  is  withdrawn.     The  isolating  switch  is  further  interlocked 

with  the  main  oil  switch,  so  that   the   former  can  be  opened  or 

closed  only  when  the  latter  is  open,  and  there  is  thus  no  possibility 

of  the  isolating  switch  being  opened  while  carrying  current.     All 

eventualities  are  thus  provided  for,  and  contact  with  any  part  while 

under  pressure  is  entirely  prevented. 

For  machine  panels,  or  panels  controlling  independent  feeders, 
the  outgoing  cables  may  be  connected  directly  to  one  set  of  the 
plug  contacts  in  the  lower  chamber,  as  there  is  no  danger  of  such 
cables  remaining  under  pressure  when  the  switch  is  opened. 
Where  two  or  more  feeders  supply  current  to  a  sub-station,  and  may 
consequently  be  paralleled  at  the  sub-station  end,  or  where  the 
switchboard  is  connected  to  a  network  or  ring  main,  however,  there 
is  always  a  possibility  that  the  cable  will  remain  under  pressure 
even  though  the  main  switch  be  opened.  In  this  case,  the  cable 
ends  are  taken  to  the  'busbar  chamber  and  connected  to  the  plug 


Fio.  2. — Reuotable  Switch  Carriaiie  ox  TiiDCK. 


Pjii.  3. H.T.  SwiTCiiroAKD,  showing  Metuou  of  Withdrawinc  Switch  Carhiage. 


The  several  panels  of  the  switchboard  are  separated  from  one 
another  by  brickwork  partitions,  and  each  is  divided  horizontally 
into  three  chambers.  The  middle  chamber  contains  an  oil-break 
switch  and  all  necessary  relays  and  measuring  transformers  and 
instruments  As  shown  in  the  accompanying  figures,  this  part  of 
the  board  is  constructed  in  the  form  of  an  angle-iron  framework 
mounted  on  wheels,  and  may  be  withdrawn  from  the  switchboard 
on_to  a  truck  provided  for  the  purpose.     If  necessary,  the  switch 


contacts  through  isolating  switches  in  the  same  manner  as  the  'bus 
bars.  The  two  sets  of  isolating  switches  are  then  mechanically 
coupled  together,  and  are  simultaneously  operated  by  a  single  lever. 
By  the  adoption  of  this  system  a  switchboard  can  be  erected  in  a 
very  limited  space,  and  the  greatest  possible  safety  combined  with 
easy  accessibility  to  all  parts  demanding  attention  is  attained.  A 
further  advantage  is  that  a  spare  switch  carriage  may  be  provided, 
so  that  in  the  event  of  extensive  adjustments  or  repair  to  any  part 
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of  the  board  becoming  necessary  the  panel  concerned  may  be  re 
placed  by  the  spare  switch  carriage,  and  the  machine  or  feeder  con- 
nected to  it  will  not  be  put  out  of  operation  for  any  serious  length  of 
time. 

The  switch  carriage  and  other  parts  of  the  switchboard  are  of 
particularly  strong  construction  to  fulfil  the  requirements  of  mining 
and  other  industrial  installations.  The  use  of  steel  springs  has  been 
avoided  in  the  interlocking  gear,  owing  to  their  liability  to  rust,  and 
so  becoming  deranged.  The  interlocking  is  in  all  cases  accom- 
pUshed  by  means  of  simple  but  effective  catches,  operated  either 
directly  by  the  respective  switch  handles,  or  by  the  force  of  their 
own  weight.  The  photographs  reproduced  here  are  of  a  .5.000  volt 
board  installed  underground  in  the  Franziska  pit,  Qelsenkirchen, 
Westphalia.  Similar  boards  have  been  constructed  for  pressures  up 
to  10,000  volts. 


PARLIAMENTARY  INTELLIGENCE. 


LONDON  ELECTRIC  SUPPLY  BILLS. 

Tlie  House  of  Lords  Select  C'oniniittoo  (])resided  over  by  Lord 
Cromer),  appointed  to  consider  three  l)ills  relating  to  electricity 
supply  in  London  resumed  consideration  of  tlie  first  of  the  bills 
(the  London  and  District  Electricity  Supjjly  Bill),  on  Friday  last. 

Mr.  T.\LBOT,  K.C.  (one  of  the  Counsel  for  the  promoters),  explained 
in  answer  to  a  qiiestion  by  Lord  Welby.  tliat  in  the  event  of  the 
purchase  of  the  Company's  undertakins:  Ijy  the  local  authority  the 
auditor  would  not  be  called  up  to  decide  whether  any  of  the  plant 
was  obsolete,  with  a  view  to  deducting  the  cost  of  such  obsolete  plant 
from  the  purchase  price,  but  merely  to  decide  whether  its  cost  was 
properly  capital  expenditure. 

Mr.  H.  F.  P.\RSHAi,i..  one  of  the  consulting  engineers  to  the 
promoters,  then  submitted  and  explained  a  set  of  tables  which  had 
been  compiled  on  behalf  of  the  promoters.     These  tables  showed 

(1)  The  diSerent  districts  covered  by  the  scheme,  the  names  of 
the  authorised  distributors  in  the  specified  districts,  and  the  systems 
and  pressm-es  of  the  supphes. 

(2)  The  capital  expenditiu-e  of  the  various  authorised  distributors, 
the  total  in  the  case  of  local  authorities  being  at  March  31  last 
i:S,197.55().  and  in  the  ca.se  of  companies  at  December,  1906. 
£13,353,238,  the  average  total  capital  expenditure  per  kw.  of  plant 
capacity  being  :    Local  authorities  £89.  2s..  Companies  £99.  6s. 

(3)  The  present  cost  of  generation  Ijy  authorised  distributors  per 
annum,  the  total  in  the  case  of  local  authorities  being  fSl.'i.eOS  (in- 
eluding  interest  and  provision  for  depreciation  at  6J  per  cent.) 
for  9(1,246.481  units  distributed,  and  by  companies  £872.384  (with 
the  same  allowance  for  interest  and  depreciation)  for  137,013,088 
imits  distributed, 

(4)  -A  hst  and  statistics  relating  to  bulk  supply  undertakings 
within  the  area  of  supply. 

(5)  Details  of  the  estimated  output  of  the  jirojiosed  undertaking 
(stage  A),  putting  the  total  plant  capacity  at  the  commencement  of 
of  the  company's  ojierations  at  72,000kw.  normal  rating  and  at 
90,000kw.  overload  rating,  the  total  maximum  load  expected  to  be 
reached  by  indivichial  consiuners  at  some  time  dming  the  year  at 
SI,000kw..  and  the  resulting  load  factor  at  41-2  :  (stage  B,'a  later 
stage  of  the  company's  operations),  after  extension  of  the  plant. 
I44,000kw.  normal  rating,  180,000kw.  o\erload  rating,  maximum 
load  reached  by  consumers  at  some  time  during  the  year  180,000k« . 
and  resulting  load  factor  63'3. 

(6)  Capital  expenditm-o  at  stage  A,  with  maximum  load  on  works 
of  CO.OOOkw.,  £2,600,000,  and  at  stage  B,  with  nuvximum  lon<l 
120,0n0kw.,  £4,270,000. 

(7)  Estimated  revenue,  at  stage  A,  for  190,530,000  units  at  average 
price  of  0-61fid.,  £488,.')97,  net  profit  £190,151. 

(8)  At  stage  B,  for  492, 7.50,000  units  at  average  price  of  0-556d., 
revenue  £1,141,217,  net  profit  £489,788. 

(9)  Maximmn  prices  schedided  in  the  bill  for  undertakers  or 
users  taking  more  than  250kw..  at  varying  numbers  of  average  hours' 
use  of  maximum  demand  and  at  varying  load  factors  for  a.c.  and 
d.c.  and  calculated  at  £3  per  annum  ])cr  kw.  for  a.c.  with  0'2r>d.  jici- 
unit  atided,  £3.  lOd.  per  kw.  for  transformed  a.c,  and  0'3d.  jicr  unit, 
and  £4.   lOs.  per  kw.  for  d.c.  with  0-33d.  per  unit. 

(10)  Estimated  average  prices  for  bulk  sup|)ly  and  for  supjily  to 
Inrge  power  users  for  various  numbers  of  hours'  use  of  maximinn 
demand  and  with  various  load  factors. 

(11)  Comparison  of  present  cost  of  generation  witli  cost  incurred 
by  taking  current  from  the  power  company  nt  the  rates  contemplaled 
by  the  hill  ;  Local  authorities  £.51.5.66.5  |)er  anmnn.  coinpnnie>^ 
£872,384,  total  £1,387.089.  Total  cost  at  which  it  is  slated  o  similni 
f|uanlity  of  encrcy  could  have  tx^cii  supplied  to  the  uutlwirised  dislri- 
hulors  by  a  li\dk  supply  undertaking  nt  the  cHliiMHtc<l  prices  of  (lie 
projectcil  London  and  District  Klectrii'ity  Supjily  Co.,  £747,917, 
showinn  an  I'wtinialcd  sin  inc  on  the  latter  of  £640,072. 

(12)  A  coniparJHoii  of  tl,o  |ircKcnl  generating  <cihIs  "f  26  locnl 
authorities  in  the  projioscd  area  with  the  i-osts  lo  wliiili  they  woiilil 
be  put  if  they  closed  tliclr  works  and  look  supply  from  tlie  cclm|inMy. 
Present  cost,  including  lapital  cliaiRos  and  less  pinking  fund  on  IiuhI. 
£419,181,  estimoted  total  cost  of  bulk  supply  £362,706,  ostimalcd 
saving  £66,385. 


(13)  Similar  figures  relating  to  13  companies.  Present  total  costs 
£483. .566,  bulk  supply  £387,019,  estimated  saving  £96,547. 

(14)  Advantages  to  local  authorities  of  obtaining  bulk  supplies 
instead  of  extending  their  works.  Total  future  generating  cost  if 
works  were  extended  to  deal  with  increcused  load  £777,276,  cost  of 
combined  suppl\-  if  bulk  supply  were  taken  from  the  power  company 
and  present  undertaker,  own  works  only  used  to  deal  with  peak 
loads  £607,707,  estimated  annual  saving  £112,509. 

(15)  Similar  figures  relating  to  companies.     With  present  stations 
extended  £1,024,335,  combined  supplv  £912,308,  estimated  annual  ' 
saving.  £112,027.   . 

(I(i)  Growth  of  demands  on  local  authorities  and  coin])anies  in 
kilowatts  from  1900  to  1907,  the  average  total  increase  ])er  annum 
being  13.056kw. 

(17)  Prices  to  be  charged  by  authorised  distributors  on  the  basis 
of  the  maximum  prices  scheduled  under  the  present  scheme  for 
transformed  a.c.  supply  to  consumers  with  various  demands  below 
250kw.,  the  maximum  being  £4.  10s.  per  kw..  plus  0'.5d.  per  unit. 

(18)  Prices  to  be  charged  by  authorised  distributors  on  the  basis 
of  the  estimated  prices  scheduled  under  the  jiresent  scheme,  for 
transformed  a.c.  supply  to  consumers  with  various  demands  below 
2.50kw.  and  with  varying  loads. 

( 19)  Maximum  ]iriccs  niidci-  the  bill  compared  with  jirices  proposed 
in  other  bills. 

(20)  Comparison  of  maximum  prices  to  be  cliarged  for  untrans- 
formed  supplv  under  the  present  bill  and  under  the  London  Electric 
Supply  Bill.  1908  (one  of  the  other  two  bills  to  come  before  the  |ireseiit 
Couunittec),  for  various  numbers  of  average  hours  of  lunxiinuiii 
demand  and  with  varying  loads. 

(21)  Summary  of  the  estimated  output  of  the  proposed  under- 
taking, at  stage  A,  units  sold  218,314,620,  works  load  factor  46'3. 

(22)  Estimated  capital  expenditure  at  stage  .A.  £1.930.000. 

(23)  Estimated  revenue  account  relating  to  bulk  supply  to 
authorised  distributors  at  stage  A.  for  218.314,620  units  at  an  average 
of  0-479d.,  £437,350  ;  working  expenses  £276,880,  net  profit  £160,470. 

Jlr.  Parsh.^ll.  examined  by  Mr.  Talbot,  said  he  was  one  of  the 
engineers  called  in  to  advise  on  the  L.C.C.  bill  put  forwaril  last  year. 
He  considered  the  condition  of  electric  supply  in  I.,ondon  was  far 
from  up-to-date.  None  of  the  present  suppliers  could  be  of  much 
use  to  their  neighbours  because  of  the  difference  of  the  systems  and 
the  pressures.  Continuous  current  was  sup|)lied  at  19  different 
pressures  and  alternating  ciurent  was  supphed  in  the  form  of  single- 
jihase.  two-phase  and  three-phase  and  at  nine  different  frequencies 
and  14  different  ]5ressures.  If  full  use  were  to  be  made  of  the  present 
steam  plants,  apart  from  the  purely  electrical  conditions,  material 
modifications  would  ha\-e  to  be  made  in  the  generation,  so  tJiat  the 
different  kinds  of  electricity  required  at  different  points  could  bo 
supjilied  at  those  points.  To  hnk  up  the  present  sui:iplies  it  would 
require  a  new  system  of  transformers.  Mains  of  different  frequencies 
could  not  work  together,  so  that  motor-generators  would  have  to  bo 
provided,  and  continuous  and  alternating  ciu-rent  could  not  work 
together,  and  many  kinds  of  linking  up  machinery  would  be  required 
to  connect  them.  In  the  case  of  a.c.  the  difference  in  frequency  was 
more  important  than  the  difference  in  pha-iie.  because  by  the  use  of 
intermediate  transformers  it  was  possible  to  make  single-iihase  work 
with  three-i)lia.se.  By  linking  up  instead  of  adopting  the  ]>ro|)osod 
bulk  sujiply  there  would  be  no  sa\ing  of  caiiital.  It  would  cost  as 
much  to  provide  a  system  which  would  be  inefficient  and  not  com- 
prehensi\-e  as  it  woultl  to  put  tlowii  a  bulk  supply  from  a  single 
central  source.  A  great  matw  of  the  existing  steam  units  were 
obsolete  and  were  burning  twice  as  much  coal  as  a  modern  up-to-date 
jilant  would.  Cheap  generation  by  linking  u]!  the  existing  stations 
would  not  be  the  final  result.  There  were  <i6  generating  stations, 
and  it  wos  obvious  that  with  electricity  generated  at  .so  numy  points 
the  \\'astc  of  labour  and  coal  must  be  very  considerable,  and  many  of 
the  existing  stotions  could  not  get  a  good  supply  of  condensing  water 
or  sea  borne  coal,  whereas  the  jiroposed  station  on  the  banks  of  the 
Tlianics  would  be  aide  In  coal  from  sea-gt:)ing  steamers  and  would 
li«\c  nil  abundant  supply  of  condensing  water.  The  idi^a  of  linking 
ujt  (lie  \\lio](»  of  the  66  stations  was  hopelc.'^s,  and  in  tlu^  present  bill 
they  had  taken  in  their  estimates  only  the  stations  thot  might 
reasonai)l\-  l>e  included  in  one  of  the  other  bills  to  e<ime  Iiefore  the 
Committee.  He  did  not  suggest  that  the  old  stations  should  1>0 
a(  once  scrapped.  Tliev  could  be  used  for  peak -load  stations  and 
would  also  be  useful  for  n  stand-by  until  the  present  suppliers  were 
sntislicd  that  the  new  compony's  supply  was  reliable  and  cheAjter 
timn  Ibeir  own. 

Witness  explnineil    lo   Ihc   Coiumitlee   I  he   meaning  of  the  t<>rm 

licnU-load.  "  an<l  ga\i'  ibe  hours  during  wbii'h  the  peak-load 
lasted  on  the  electric  railway's  and  on  the  lighting  circuits  (^f  certain 
companies.  The  linking  up  would  not.  in  liis  opinion.  pro\ide 
I'lVicicnlly  for  a  bulk  snpplx  .  and  il  would  lake  a  greal  deal  of  enpilal. 
but  there  was  only  £1.000,000  provided  for  in  ihe  linking  up  bill, 
and  Ihni  would  not  gi\e  an  inslalln(i<ui  ciMierally  u.iefnl  for  the 
supply  in  T,ondon.  He  ihoughl  £5.000.000  would  be  nearer  the 
mark.  In  the-  pn-seul  bill  llii<y  asked  for  4,1  niillii>n.>*  capital  and 
bnrniwinj,'  powers  brimiinn  (he  amount  up  (o  I'li.OOO.OOO. 

Mr.  liAi.iDiii  UiioWNK.  K.C.  (for  (be  l.ondnu  IslivMrii-  Hill), 
reuuulii'd  lha(  i(  was  only  fair  (o  sa\'  (ha(  the  bill  under  eonsideralion 
prin  idcd  lor  (he  areas  of  all  (hi'  existing  andmrit  jcs  and  ( l\i'  ol  lier  bill 
<lid  no(. 

Mr.  I'aii.smai.i,  went  on  to  soy  that  the  great  portion  of  (heir  ea|iilal 
won  for  (be  nreo  comprised  in  (he  other  bill.      The  aildidoiuil  area  in 
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the  |ir.-sciit  bill  woulil  nut  take  iiKire  tlian  £1.(100,000.  He  thought 
the  reiuson  for  the  ili.siie|iaiuy  was  that  the  eoinpaiiies  who  wished  to 
take  sucli  limited  powers  under  the  other  liill  were  |ire|iared  to  do 
very  little.  He  estimated  that  there  was  between  liOO.OOO  and 
40l>.000  H.p.  nsed  for  in<lnslriBl  pnrposes  in  l/oiidon  that  had  not  been 
providril  for  by  eleil  riiity.  and  they  wonid  be  able  to  prove  that  a 
;;reat  many  of  tliose  power  users  had  not  taken  electric  power 
Ijeeause  it  was  too  expensive.  Most  of  the  present  eoiupaiiies  were 
hampered  with  a  purchase  clause  and  they  were  not  in  a  position  to 
put  down  new  plant.  'I'he  proinotiMS  asked  for  capital  and  borrow- 
ing powers  of  £11,000.000.  but  £4..")00.000  would  be  sufKcient  to  take 
them  through  the  first  stage.  When  the  .Administrative  Comity 
of  London  C'o.'s  bill  was  under  consideration  a  number  of  the  present 
suppl\'  conipanies  agreed  provisionally'  to  enter  int()  ai'rangements  to 
take  power  from  the  .VdiTiinistrative  Co..  and  his  company  was  willing 
to  enter  into  similar  ari-angements.  the  charges  being  similar  to  those 
offered  by  the  .Administrative  Co.  The  arrangement  was  not  that 
the  conipanies  shoiiKl  lie  bound  to  take  current  from  the  bulk  supply 
for  the  peak  load,  but  that  would  be  the  natural  consequence  of  such 
an  arrangement. 

By  Mr.  Talrot  :  The  cost  of  the  land  and  buildings  required  for 
extending  the  ]ire.sent  stations  so  as  to  give  a  supply  such  as  they 
contemplated  (without  any  machinery  at  all),  would  be  enough  to 
cover  the  whole  cost  of  their  bulk  sujiply  scheme.  The  capital  in- 
involved  in  the  land  and  buildings  of  the  present  stations  was 
£;t..">00.000  and  the  total  expenditure  on  the  stations  was  about 
£!l.000.000.  Centralisation  of  the  source  of  sujijily  was  absolutely 
the  right  princijile.  The  extension  or  increase  of  the  jiresent  stations 
would  in\ol\e  a  considerable  nuisance.  There  liad  already  been 
complaints  regarding  the  Bankside  station — as  good  a  station  as  any 
in  London — ami  if  a  bulk  supply  were  put  there  with  about  10  stacks 
there  would  be  so  much  smoke  and  general  nuisance  that  the  station 
would  lie  objected  to  altogether,  and  every  one  of  tlie  stations  trading 
in  the  same  way  would  become  more  or  less  a  nuisance.  The 
diversity  in  the  demands  in  the  case  of  a  large  supply  would  ini])rove 
the  load  factor.  There  was  no  intention  to  interfere  with  the  business 
of  the  present  undertakers.  The  promoters  said  :  "  We  will  give 
you  a  su)iply  ecpial  to  that  you  now  have  and  save  you  £1)40,000.  and 
you  can  apply  tliat  towards  redeeming  the  !li  millions  caiiital  expendi- 
ture or  to  other-  purposes."  It  luid  lieen  suggested  tliat  it  was  un- 
wist-  to  trust  in  one  station.  Init  it  «'oiiKl  lie  seen  from  the  plans  that 
the  units  were  sclf-containeil  aiul  failure  of  one  would  not  aifect  the 
others,  and  tlie  mains  were  duplicated.  There  were  many  large 
towns  in  the  Kingdom  which  wore  supplied  from  single  stations.  He 
had  designed  stations  for  Glasgow  Corporation  tramways.  Dublin 
United  Tramways.  Central  London  Railway,  and  the  London  LTnited 
Tramways,  where  the  ser\  ice  was  dependent  on  a  single  source  of 
supply  and  failure  of  that  source  would  preclude  the  continuation  of 
the  .service,  but  although  some  of  these  had  been  in  operation  10  or 
12  years,  they  had  never  failed.  The  first  installation  of  jilant  at 
the  proposed  station  would  be  five  sections  of  24,000kw.  each. 
About  127,000  kvv.  were  now  sii|)plied  in  London,  and  they  proposed 
to  provide  for  supplying  157.000  kw.  In  estimating  the  probable 
demands  it  was  taken  that  the  railways  would  be  electrified  to  a 
sufficient  extent  to  take  liO.OOO  kvv.  from  the  bulk  supply.  They 
anticijjated  that  in  the  initial  stage  30  per  cent,  of  the  140,000  kw. 
now  jiroduced  by  liresent  distributors  would  be  asked  for  from  the 
new  undertaking,  and  they  anticipated  that  the  direct  ])Ower  iLsers 
would  take  l.'i.OOOkw.  at  the  outset,  but  they  exjiected  that  would 
get  much  larger.  Although  they  ex|)ected  an  ultimate  demand  of 
(iO.OOOkw.  from  railways,  they  had  only  estimated  for  a  demand  of 
2.5  per  cent,  of  that  at  the  comniencement.  as  they  could  not  expect 
licople  to  set  a.side  ol.OOOkw.  of  existing  plant,  but  as  their  business 
grew  they  would  ultimately  recpiiro  51.000  kw. 

By  LoKi)  Lntton  :  The  site  at  Barking  was  considered  better 
than  a  .site  on  the  .south  side  of  the  river,  as  it  was  better  situated  for 
dealing  with  the  whole  of  the  demand  and  it  would  not  interfere  with 
any  residential  neighbourhood. 

B,\-  Mr.  Tai.bot  :  It  was  projio-sed  to  generate  3-phase  current, 
w'hicli  wa.s  almost  uni\'ersaUy  used  to-day  for  transmission  of  power. 
It  was  proposer!  to  transmit  at  13,000  volts,  as  it  was  found  that  with 
transmission  at  about  15.000  volts  the  best  results  were  got  from  the 
capital  em|iloyed.  The  periodicity  had  been  .settled  at  50  cycles. 
That  would  suit  the  smaller  cla,ss  of  power  users  becau.se  motors  were 
cheaper  for  50  cycles  than  for  a  lower  freciuency,  although  for  heavy 
Work,  such  as  railway  work,  a  low  frequuncy  was  desirable.  A  better 
system  of  generation  was  obtained  at  50  cycles  than  at  25  cycles. 
In  the  .Administrative  bill  the  frc(|uency  was  taken  as  25  cycles, 
but  that  was  a  matter  in  which  they  hail  now  the  advantage  of 
greater  experience.  To  save  the  second  opening  of  the  streets  they 
had  provided  for  manholes  at  a  distance  of  about  100 yards,  where 
cables  could  be  drawn  in.  It  was  intended  to  have  14  control 
stations  connected  to  the  transformer  stations.  There  were  43  of 
the  present  authorised  distributors  whom  he  thought  their  supply 
would  benefit,  and  .37  of  these  would  benefit  to  a.  greater  extent  than 
the  others.  These  37,  consisting  of  II  compnnics  and  20  public 
bodies,  would  benefit  to  the  extent  of  £20S,Ot)0,  or  nearly  14  per  cent 
of  present  cost.  The  cost  of  production  by  these  37  distributors  was 
Id.  per  unit,  and  the  promoters  were  prepared  to  give  them  bulk 
supply  at  OSIitid,  This  included  in  both  cases  (i[  per  cent,  for 
capital  charges. 

The  Chairman  asked  why  the  company's  otier  was  not  made  to 
the  remaining  13  out  of  the  50  distributors. 


Mr.  Parsh.\i,l  said  .some  companies  (like  the  City  of  London  Co.), 
were  in  a  more  advantageous  position  than  the  smaller  companies, 
and  the  same  offer  could  not  be  made  to  them  with  expectation  of 
acceptance,  but  the  new  company  jiroposcd  to  supply  the  large 
power  consumers  througliout  the  whole  area.  He  supported  Counsers 
sliitomeiit  that  the  Kitson  Clause  had  given  ri.se  to  general  discontent. 
The  maximiuii  prices  for  current  fixi-d  in  the  bill  were  lower  than  in 
any  previous  bill.  The  new  company's  dividends  were  to  be  limited 
to  8  per  cent. 

When  the  Committee  met  again  on  Monday,  the  Chairman  asked 
what  would  happen  if  anything  occurred  to  stop  sujiply  from  the 
projected  station  at  Barking,  and  how  would  London  be  situated  if  it 
were  entirely  dependent  iqioii  that  supply  ';  He  was  assuming  that 
the  distributors  had  taken  advantage  to  the  full  of  the  facilities  it 
was  proposed  to  offer.  Mr.  Parshall  had  mentioned  that  tlicre  would 
be  several  installations,  but  he  (the  Chairman)  had  in  his  mind  some 
more  general  cause,  external  or  internal,  which  would  stop  the  whole 
of  the  supply.  Suppose  we  were  engaged  in  a  naval  conflict,  he  did 
not  know  how  far  it  would  be  possible  for  a  foreign  ship  of  war  to 
steam  up  the  Thames  and  shell  the  Barking  station,  but  in  the 
event  of  such  a  thing  occurring  would  the  whole  supply  be  cut  off  or 
eoukl  some  temiiorary  arrangement  be  made  to  mitigate  the  evil  ? 
And  what  would  hap])en  in  the  event  of  a  strike  t  He  understood 
there  was  provision  in  one  of  the  Criminal  Law  .Amendment  Acta 
which  matle  it  a  penal  offence  to  join  a  combination  which  might 
cause  the  cutting  off  of  a  general  supjily  of  a  town.  Then  anarchists 
might  place  bombs  to  destroy  the  installation,  and  he  wished  to 
know  whether  that  would  destroy  the  whole  sujiply  of  London  '; 

Mr.  FitzGerald  said,  as  Mr.  Parshall  had  explained,  the  units 
would  lie  sejiarate  units  of  24,000kw.  each,  and  that  method  of 
working  would  provide  against  any  ortlinary  contingency  of 
machinery  breaking  down,  but  when  one  came  to  ships  of  war  com- 
ing up  the  Thames  and  taking  iio.sse.ssion  of  the  station  he  was  afraitl 
in  that  ca.se  they  could  stop  the  work  and  the  whole  of  London  would 
be  de|iri\-ed  of  electric  light  and  electric  power,  but  as  it  was  desir- 
able that  the  station  should  be  on  the  Thames,  so  that  it  could  get  a 
good  and  cheap  supply  of  coal  and  water,  the  question  of  having  one 
or  two  stations  would  not  make  any  difference  ;  if  a  ship  of  war 
could  destroy  one  it  could  jirobably  destroy  two.  The  same  argu- 
ment, he  thought,  almost  apjilicd  to  the  case  of  disturbances  iiy 
anarchists.  With  regard  to  strikes,  if  a  company  had  one.  two, 
three,  or  four  stations,  a  strike  might  affect  them  all.  The  number 
of  men  employed  in  a  generating  station  was  not  very  large.  It  was 
not  like  a  factory. 

Mr.  Balfour  Browne  said  New  York.  Paris,  and  Berlin  did  not 
rely  upon  single  .stations.  With  regard  to  strikes  affecting  several 
stations,  they  knew  distinctly  there  had  Vjeen  a  strike  in  the  South 
Metropolitan  Gas  Co.'s  works,  and  that  there  was  no  .strike  either  in 
the  Commercial  or  the  Gas  Light  &  Coke  Co.  The  provision  in  the 
Criminal  Law  .Amendment  Act  mentioned  by  the  Chairman  did  apply 
to  gas  and  water,  but  not  to  electricity. 

The  cross-examination  of  Mr.  Parsh.\li,  then  jiroceeded  by  Sir 
Ralph  Littler.  K.C,  who  with  Mr.  Rigg,  K.C..  represented  the 
Corjioration  of  London.  Mr.  Parshall  said  his  company  did  want  to 
go  through  the  City  of  London,  although  they  could  carry  on  their 
scheme  witliout  doing  so.  He  thought  the  effect  of  clause  3  of  the 
Bill  would  give  them  the  power  to  go  through,  but  with  an  appeal  to 
the  Board  of  Trade  as  to  the  route.  He  knew  there  were  a  great 
nuniFier  of  pipes  and  other  mains  under  the  streets  of  the  City,  and  ho 
accejited  Sir  Ral])h's  statement  that  the  Corporation  had  obtained 
sijecial  Parliamentarj-  |ioweis  to  limit  the  breaking  \\\i  of  the  streets. 
He  should  say  it  was  jiractically  true  that  there  was  no  other  place 
where  the  breaking  u]i  of  the  streets  was  so  serious  a  matter  as  in 
the  City  of  London.  The  Charing  Cross  Co.  and  the  City  of  London 
Co.  were  suppljing  in  competition  in  the  City.  Tlie  City  had  the 
right  to  purchase  the  undertakings  in  >'.114.  He  did  not  think  that, 
supposing  his  company  bought  up  one  or  both  of  those  companies, 
the  Corporation's  right  to  purchase  would  be  postponed  for  42  years. 
He  aflmitted  that  the  demand  for  power  in  the  City  might  be  from 
comparatively  small  consumers,  as  there  were  no  big  factories. 

By  Mr.  BALFOtn  Browne  :  There  would  not  be  any  saving  of 
capital  if  the  supj^ly  were  provided  liy  a  combination  of  the  com- 
panies. He  took  it  that  in  such  a  scheme  the  big  stations  would 
generate,  rnd  the  small  ones  would  u.se  their  ])lant  only  for  |ieak 
load.  Thero  would  have  to  be  motor-generators  put  iii  and  linking 
up  cables  laid.  It  could  not  be  done  under  £40  a  kilowatt.  The 
London  Electric  Supply  (Joint  Committee)  could  only  obtain  the 
nuachincry  as  cheaply  as  the  promoters  of  the  present  bill  if  they 
bought  units  of  similar  size,  and  he  was  not  quite  satisfied  that  they 
liad  biiiklings  satisfac'tory  for  the  purpose.  He  liad  ba.sed  his  e.sti 
mates  of  the  cost  of  the  .Joint  Committee  .scheme  upon  the  assumption 
that  the  object  wivs  to  provide  a  general  power  supply  for  London, 
and  in  his  opinion,  if  they  did  not  do  it  upon  the  method  he  had 
indicated,  and  at  the  cost' he  had  estimated,  they  would  not  effect 
that  object.  He  agreed  that  interest  nuist  be  paid  on  the  20  millions 
Hint  had  been  spent  upon  plant  by  the  companies  and  local  authori- 
ties in  London  imd  his  company  did  not  propose  to  put  six  million 
on  the  back  of  that.  They  were  going  to  spend  a  million  and  a  half 
upon  plant.  &c..  compared  to  what  the  old  undertakers  had  spent 
nine  millions  upon.  With  regard  to  his  statement  that  most  of  the 
com]ianieB  were  handicapped  by  a  purcha.se  clause,  they  only  had 
tintil  I93I  to  run.  and  in  the  hill  42  years  were  asked  for.  The  old 
companies  were  handicapped  to  that  extent. 
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MAP  SHOWING  THE  AREAS  COVERED  BY  THE  THREE  LONDON  ELECTRIC  SUPPLY  BILLS,   1908. 
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■nti  wiuroidu  tticT«it  >mi 
•nin  Mil  mi  «  uikiub  aiii  m  amK 


Mr.  Iliiiriiiii'  Hrowiio  (lim  itohk  i-Mtiiiini'il  Mr.  raiHlinll  ill  gront 
loii^th  on  llic  amiriicy  or  otliorwimi  of  tlic  OHliiiiiiH-H  Itml  lm<l  linen 
niiiclt'  on  I  x-l  III  If  of  tilt  ■  pi'oMiotfTM  of  tlir  Diiniltt'l'  and  |iroliiiU)t'  iliMtiand 
of  tlie  ]io(uiilial  |>u\vor  iimtm  in  (In-  (..onilorj  area.      Mr.  I'arHluill  Haiil 


llii-y  liHil  ii  rc|i(i](  wliu-li  WHS  is>iu'<.l  I >,v  (In'  ll..[iii'  t)llirr  In  .l.iinmrv 
la.st  and  pave  tin-  nnnibi'i-  of  fivi-loiies  in  llu-  area,  and  tho  iiuniluT  of 
|)crsons  (-niployt'd  llioivin,  and  tlio  tnulcs  in  wliicli  tlu-y  wore 
rnsafreil  :  ho  also  got  last  year,  in  connottion  witli  tlie  L.C.t'.  Uill. 
information  on  tlie  subject  from  Mr.  liider.  the  oleetrieal  engineer 
of  the  L.t'.C.  tramways.  He  had  since  then  conlirmed  the  lignres  lio 
then  obtained.  He  had  gone  to  individual  factories  and  heard  from 
Ihi'  oi'cupiers  them.selves  about  their  own  conditions.  The  I..CC'. 
representatives  found  la.st  year  that  llicre  were  in  iShoreditch  42 
factories  employing  steam  anil  IS]  gas  power.  Since  then  he  Inul  been 
to  about  a  dozen  factorii's.  Messrs.  Hryant  A  May  were  u.sing 
producer  gas  to  the  extent  of  2tM)n.r..  and  they  tlid  not  seem  to  be 
(|uite  Halislied  with  it.  'I'he  ii.c.  he  allowed  in  his  estinuites  l>er  head 
of  the  workers  employed  in  factories  dilTereil  aicording  to  the  class 
of  HorU  in  which  they  were  engaged.  In  the  ease  of  printing  works 
it  was  as  low  as  ()-2.")  Il.c..  but  in  the  buiUlers'  nuiterials  trades  it  wa.s 
a.s  high  as  .'1  n.l'.  .Assuming  that  the  .loinl  (onuuillet-  Hill  would 
iiieel  every  demand  and  that  llu-  cosi  under  their  siheme  was  a  great 
deal  less  than  Mr,  Marshall  eslimaled  altlauigh  it  was.  he  ihiaight. 
im  ci-roneous  supposition  there  would  still  i>c  n  use  fur  the  Koialon 
and  Dislriil  Itill,  because  it  was  going  lo  luUi'  I  be  uudcrlaUers  old 
stations  or  sjix  e  them  iMiough  to  enable  Ihcm  to  scrap  ihc-ir  stations 
and  Ki^e  their  cnslomi'rs  the  benelil  of  llllll.lMMI  a  year.  Me  did  not 
M^rei'  that  anything  his  company  could  do  imuiIiI  also  be  done  by  the 
rxisting  c<»mpanies.  It  would  take  his  company  a  year  and  a  hall 
(o  two  years  lo  establish  lla-ir  works  and  lay  their  n\ains.  He 
L'ave  evidence  on  bi-haif  of  the  ('il\  of  Lumlon  t'o.  in  l!lll."i.  on  a  bill 
"hiili  was  thrown  out  b\  l.ca-d  I  arnpcrdown  s  I'ommilli'e  because 
the  proposals  were  not  sal  isbutorv.  The  City  of  London  t'o. 
proposeil  to  ecpiip  a  powi-r  slaliou  al  Hanksidi".  in  addition  lo  their 
present  works,  to  supply  the  whole  of  tho  ores  covered  by  the  Adinin- 
islralive  f'o.'a  hill.  In  reference  lo  the  reinnrk  by  Mr.  Hnlfour 
Hrowne  thai  on  llinl  oronsion  wilnons  was  of  opinion  thai  the  fiiy  of 
l.ondcai  t'o.  could  raise  capitnl  more  easily  than  Ihe  .\dniinisrrntive 
Co.  because  it  was  n  going  concern,  witnes.i  said  hi-  hail  a  slalenu'nt 
from  some  of  the  companies  thai,  willi  |uircliase  in  ISKtl,  they  loiiml 
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it  rntliiT  ilitlicnlt  to  liiul  cii|iit>il.  Tlie  liimiu-o  in  this  pnitii-ular 
case  was  assured.  Ho  did  not  lielieve  tlio  City  of  Loiulon  Co.  could 
obtniii  new  tiirliinos  now  in  nine  months.  When  lie  .'iaid  thoy  could 
do  so  in  1!I0.">  lie  believed  (hey  had  some  sery  special  utTers  as  to 
delivery.  He  said  in  IIIO.")  it  did  not  matter  how  well  engineered  a 
eompany  was.  there  was  experience  to  he  Ixiught  and  paid  for.  hut 
experience  wa8  impossihle  in  a  case  of  the  cliar-actcr  tliey  were  now 
discussing. 

Bv  LoRl>  L.AMINOTON  :  The  present  c-onipany  was  not  tiie  same 
company  that  had  had  a  liill  on  .several  previous  occasions.  It 
was  ft  new  company. 

In  further  reply  to  Mr.  Halfour  Browne.  Witness  said  with  regard 
to  the  tahle  showing  the  increase  lliat  had  taken  place  in  the  output 
of  the  autlH>rised  under-Iakers  in  London  tlui'ing  the  last  eigiit  years 
metallic  filament  lamps  would  lause  an  alteration  in  the  rate  of  j 
increase,  hecause  carh».»n  filament,  lamjis  took  about  three  tinuvs  as  i 
much  current,  hut  that  «cmld  l>c  in  favoiu'  of  the  talilis.  The  facts 
£ron)  which  tlie  tables  were  conipiKxl  were  largely  supplied  to  him  by  | 


came.  He  did  not  know  that  ;t()  power  bills  had  \n-Mi  passed  ( luougli 
Parliament,  and  that  not  one  of  them,  independent  of  a  distributing 
company,  had  over  paid  a  dividend  except  the  North  .Metropolitan. 
By  Mr.  Seymour  Bm.she  (who  appeari'd  for  the  promoters  of  tho 
hundon  (Westminster  and  Kensington)  Klcctricity  Companies  Rill  : 
'I'la-  nearest  point  of  the  area  In  the  London  (W.  *  K.)  Bill  was  eight 
miles  from  Bajking,  and  the  power  company's  iriains  would  bo 
brought  to  one  point  on  the  boimdarv.  The  price  charged  bv  tho 
Westminster  Co.  was  ."loHtl.  in  1.S112,  anil  it  had  been  cM)ntiiuiously 
reduced  until  to  ilay  it  was  Id.  Under  liia  company's  scheme  in 
.some  circimistances  consumers  might  pay  more  than  l-.Tl9d.  if 
their  demands  were  below  2.50kw.  Tf  none  of  the  distributors  took 
a  svipply  they  would  still  go  on  with  their  general  power  scheme.  It 
would  practically  mean  that  they  would  have  to  look  elsewhere  for 
custom.  Jf  distributors  would  not  take  a  sujiply  the  power  eom- 
jmny  would  be  able  to  use  the  .Act  so  that  customers  could  get  a 
cheap  s\ipply.  The  clau.se  authorising  the  company  to  deal  direct 
with  railways  and  with  individuals  was  in  substitution  for  the  Kitsou 
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Air.  Hanunond.  who  would  ;.:i\e  proofs  as  to  their  accuracy,  but  tiic 
figures  were  not  all  Mr.  Hanunond's.  They  worked  together,  lu 
Chicago,  New  York,  and  Boston  ttirbo-generators  were  at  work, 
so  that  the  estimated  generating  costs  had  been  ascertninefl  from 
the  actual  restilts  of  practice  In  regard  to  Mr.  Balfour  Browne's 
statement  that  Mr.  Merz  based  his  evideiu'e  on  those  machines, 
witness  said  they  were  not  in  existence  in  1005.  His  Com|iaiiy  were 
satisfied  to  take  the  same  terms  as  Sir.  Merz's  Co.,  viz..  that  the 
other  Companies  did  not  undertake  to  take  anything  but  if  th"  |)ower 
company  did  not  supply  them  at  what  Mr,  Balfour  Browne  described 
as  a  ridiculou.sIy  low  figure  their  powers  in  the  distributing  com- 
pany's area  were  to  cease.  The  loss  in  transmission  would  not  be 
16J  per  cent.  The  £2,600,000  in  the  tables  covered  all  the  mains 
shown  on  the  map,  which  went  to  every  part  of  tho  district.  They 
could  not  tell  how  many  miles  they  would  have  to  lay  until  the  load 


clause,  and  thc\'  hopctl  it  would  \jv  <'onsideretl  niori'  fa\ourabU  by 
the  authorised  distributors  than  that  clause.  Those  two  forms 
of  dealing  with  individuals  were,  he  thought,  absolutely  new.  If  a 
man  were  refused  a  supply  by  the  distributing  company,  the  power 
company  would  su|i[ily  him.  They  did  not  lay  a  distributing  main 
for  the  first  customer.  They  had  provided  themselves  in  the  larger 
scheme  with  capital  for  running  a  iK'twork  of  mains  for  distribution. 
They  did  not  intend  to  com|iete  for  |)ublic  lighting,  but  they  asked 
for  ]>owers  to  supply  the  authorised  distributor,  which  would  in- 
clude current  for  ])ublic  lighting.  He  was  surprised  that  the 
companies  represented  by  Mr.  Bushe  looked  upon  the  new  company's 
arrival  at  their  boundaries  with  apprehension.  He  thought  they 
would  look  upon  it  with  considerable  pleasure.  He  admitted 
they  were  asking  for  powers  practically  for  perpetuit\-. 

r.VRLIAJIENT.VRY  iNTELLIGENCIi  continued  On  p.  181. 
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An  Index  to  the  entire  group  of  Tables  precedes  the  main  sheets. 

SPECIAL    NOTICE. 


NOW  READY.  \ul.  \.\.  uf  •'  Tuk  Ei.KnuiruN  "  (1,016  [wjrer*', 
IioiiikI  ill  >liiiii.:  ilnlli.  I'l-ioo  17,-'.  6il.:  fiusl.  fioc,  lO.^.  GJ.  Also  i-o:ul.\ 
C.LMs  lui  Hiinliii^,      l'i'ice2,s.:  |>iisl  frui',  2s.  3il. 

A  comiilclo  s.-tol"TiiK  Hi  i:(Titi.i,\N"'(]8()0  1805 -137a  1908)  ran 
ln'  sii|i|iliuil.  \  ii'imliei-iif  Olid  viilmncs  U)  hrlp  in  uialiiii;.;  up  coiiiiilcli' 
.st'ts  an.'  ;ils(>  a\*ailali!e. 


THB  ENGINEER  IN  PUBLIC  LIFE.  . 

I  r  i.s  (irtcii  ivgrcUed  llial  llie  ongiiioev  lakes  very  little 
|iarl  ill  imliiic  iill'aiis.  l-'oi- o.Xiiiiiiilo,  on  iiumicipal  i(nuicil.>^. 
altlimiyli  iiiuiiit'i|ial  wmk  is  laiiscly  lunceim-il  with  ciiui- 
iiwiiiij,',  lie  i-s  scliloiii  I'ijuikI.  Similarly,  tlieio  aio  <oiii])ara- 
livfly  few  Meinlier.s  of  railiaiiient  who  are  on{,'iiieer,s,  ami 
niiisi'(|iiciillv  tlic  eniniiiitlees  iiiul  eoiiiiiiissinirs  wliieli  arc 
apiioiiiLeil  friini  lime  lo  linic  In  eoiisider  I'lij^ineerin.L;  i|iu'8- 
tioiis  consist  ;.jeiieiMll\'  of  iiii'iiilici.s  wlin  are  more  or  le.ss 
i_^iinr,nil  of  llie  siilijerl  miller  tli.seiis^ioii,  .\s  an  iiistame 
ol'  llii.H  I'aet  we  neeil  only  nienlioii  llie  eniiiiiiitlees  wlneli 
iiave  ciinsidercil  the  proltleni  oT  |inw('r  sii|i|ily  in  l.oinloii, 
anil  ill  whose  haini^  llie  Tale  o(  (he  iiiinieioii.s  l.ilh  which 
arc  hidiijjht  up  from  year  to  year  to  solve  tliis  t|ueslioii  is 
pliieiMl.  If  only  11  fair  )»ioiK>rtioiiof  tlie  iiieiiibursof  such  coiii- 
niiUccs  t'linl  ('oiiiiiiiosioiis  were  engineers  imieh  lime  would 
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1.1'  saved  wliich  is  at  present  wasted  in  instructing  thelay- 
luan  upon  engineering  details,  and  in  all  probability  the 
conclusions  reached  would  be  more  sound. 

This  want  of  prominence  in  public  aliUirs  on  the  part 
of  the  engineer  is  doubtless  due  to  a  variety  of  causes- 
Tliere  are  probably  few  subjects  which  differ  so  materially 
as  politics  and  engineering.  Unfortunately,  even  in  muni- 
cipal life  politics  play  a  considerable  part,  uiid  demand  a 
sacrifice  of  far  more  important  principles.  In  Farliament 
this  is  still  more  the  case.  The  average  engineer  is  not  a 
keen  politician,  and  his  sense  of  proportion  is  probably  out- 
raged by  the  usual  run  of  politic^d  statements.  It  is  some- 
times thought  that  the  outlook  of  the  engineer  is  too  narrow, 
ami  that  he  is  unable  to  appreciate  any  cpiestious  beyond 
technical  matters.  This  view,  however,  can  scarcely  be  sup- 
ported. Mr.  Henky  Floy,  in  aPaper  read  recently  before  the 
American  Institute  of  Electrical  Engineers  gives  other 
possible  reasons.  For  example,  the  engineer  may  be  so 
keenly  interested  in  the  scientific  aspect  of  his  work  as  to 
be  absorbed  in  his  profession,  and  tlie  irresponsibility  of 
the  politician  may  clasli  with  his  ideas  of  engineering 
accui'acy.  Generally  the  engineer  is  not  a  fluent  speaker 
— we  often  wish  that  he  were — and  as  a  result  he  is  not 
particularly  good  at  making  out  a  strong  case  for  his  own 
views,  more  particulai'ly  in  public.  The  politician,  on  the 
other  hand,  must  see  his  own  side  of  the  question  and  no 
other.  Then,  again,  according  to  Mi'.  Floy,  the  engineer  is 
often  lacking  in  a  broad  and  general  education,  particularly 
along  the  lines  of  history,  political  economy  and  business 
engineering. 

Mr.  Floy  gives  some  instances  of  decisions  reached  by 
connuissions  that  might  have  been,  and  probably  would 
have  been,  beneficially  modified  if  engineers  had  l^een  more 
in  evidence.  For  e.xample,  in  the  case  of  an  amalgamation 
between  a  gas  company  and  an  electricity  company,  the 
commission  decided  that  the  cost  of  consolidation  should 
not  be  met  by  issuing  new  securities,  and  tliat  the  low 
prices  reached  tiirough  co!npetition  should  not  bo  raised 
after  con.solidation.  Tiie  public  were  thus  protected,  but 
tlu're  was  a  very  good  chance  of  bankruptcy.  Benefits  do 
not  necessarily  result  fnjni  consolidation  of  this  kind. 
Thus  tiie  Massachusetts  (ias  and  Electric  Light  Comniis- 
siiMi  found  that  the  licnelits  of  consolidation  of  gas  and 
electricity  companies  in  cities  of  considerable  size  do  not 
compensate  for  the  disadvantages  to  the  public  arising  from 
such  consolidations.  To  the  layman  it  may  appear  strange 
that  it  should  cost  more  per  unit  to  deliver  gas  or  electricity 
to  the  small  consumer  than  to  the  larger  consumer,  and 
probably  on  that  account  the  New  York  Commission  of 
Gas  and  Electricity  fixed  a  maximum  charge  per  unit  to  be 
made  by  the  liookland  Light  &  Power  Co.  in  Orange  Town. 
The  result  of  this  regulation  was  that  out  of  112  consumers 
seived  at  a  loss  under  the  rate  formerly  charged,  75  would 
receive  a  service  under  the  new  rate  at  a  still  greater  loss 
to  the  Company,  while  out  of  26  served  at  a  ]irolit  I  it  must 
be  served  at  an  increased  profit  to  the  ('oniiiany  in  order 
to  make  good  the  losses  incurred  by  the  reil action  of  price 
to  the  75  consumers  just  mentioned. 

Points  of  this  kind  would  appeal  much  more  n-adily  to 
the  engineer  than  to  men  without  an  engineering  training. 
It  would  be  considered  absurd  to  refer  questions  of  appeal 
to  the  House  of  Lords  if  the  judgment  depended  upon  the 


views  of  the  Peers  as  a  whole,  yet  the  layman  does  not 
consider  it  absurd  that  he  should  express  authoritative 
opinions  upon  engineering  subjects,  and  we  arc  generally 
content  to  allow  large  engineering  questions  of  a  legislati\c 
character  to  be  settled  by  men  who  are  devoid  of  engineer- 
ing training. 


OBITUARY. 


BENJAMIN   HOWARTH   THWAITE. 

We  regret  to  record,  as  briefly  announced  in  last  week's 
issue  of  The  Ekdrician,  the  death  of  Mr.  1>.  H.  Thwaite,  which 
occurred  on  Wednesday,  May  Gth.     He  was  in  his  .51st  year. 

Mr.  Thwaite  was  born  at  Brighouse,  Yorkshire,  in  18,57,  and 
received  his  early  education  in  that  town.  In  1887  he  intro- 
duced C.  E.  L.  Brown's  dynamo,  then  being  manufactured  by 
the  Maschinenfabrik  Oerlikon,  into  England,  and  in  the  same 
year  invented  and  patented  a  method  of  electromagnetic  con- 
centration of  iron  ores.  He  was  the  author  of  the  pioneer  pro 
ject  for  transmitting  condmstible  generator-produced  gas  (from 
a  coal  field  generating  station)  at  high  pressures  for  supplying 
gas-driven  dynamos. 

In  1892  Mr.  Thwaite  esplained  his  pioneer  project  for  the 
electrical  transmission  of  power  from  a  coal  field  generating 
station  before  the  Manchester  Association  of  Engineers,  and 
later  (1891)  in  the  "  Nineteenth  Century."  The  Manchester 
Paper  contained  specifications  for  a  110  miles  transmission  of 
10,000  H.P.  at  20,000  volts  (prepared  by  Mr.  Thwaite  in  col- 
laboration with  Mr.  James  Swinburne).  In  1892  he  pub- 
licly demonstrated  in  Manchester  the  stimulating  effect  of  the 
actinic  rays  of  an  electric  arc  light  on  plant  life,  and  in  189:! 
developed  a  process  for  generating  gas  from  semi-bituminous 
and  peaty  coal,  and  applied  the  gas,  which  he  designated 
"  power  gas,"  to  the  driving  of  electrical  machinery. 

A  year  later  he  developed  a  scheme  b}'  which  the  waste  gases 
from  blast  furnaces  could  be  utilised  for  generating  power  in 
internal  combustion  engines,  and  explained  how  the  future 
role  of  the  iron-making  blast  furnace  might  include  the  genera- 
tion of  cheap  electrical  energy  for  distribution  to  areas  within 
a  radius  of  30  miles.  In  connection  with  this  important  suli- 
ject  he  in  1895  applied  the  blast-furnace  method  for  the  elec- 
tric lighting  of  a  Scottish  ironworks  with  great  success.  Mi'. 
Thwaite  in  1H96  described  the  application  on  a  practical  scale 
of  static  discharges  of  electricity  for  effecting  the  deposits  of 
suspended  dust  from  blast  furnace  gas  by  electrical  coherence, 
and  tested  it  practically.  Mr.  Thwaite,  at  this  time,  con- 
tributed to  the  "  Knginccring  Magazine"  of  New  York  an 
article  demonstrating  the  economic:  rationale  of  main  rail- 
way electrification,  and  itivented,  in  conjunction  with  Mr. 
George  Cawley,  a  process  for  canal  electriticition.  In  later 
years  he  did  a  good  deal  towards  the  industrial  advance- 
ment of  electrochemistry,  especially  in  connection  with  the 
manufacture  of  calcium  carbide,  and  invented  a  process  for 
effecting  the  decarbonisation  of  cast  iron  with  electricity  as  a 
heating  agent. 

He  was  the  author  of  a  work,  published  in  1902,  on  the 
"  Generation  and  Transmission  of  Electric  Energy  at  and  from 
Coal  Pit  Centres,"  wh'ch  also  appeared  in  the  Aniudcn  J'iir 
Gcwcrhc  uml  Urt«(re6f;t,  under  the  title  of  "Die  Erzeugung 
un<l  Uhertragung  elektrischer  Energie  in  und  von  Koldcn 
distrikten." 

At  the  time  of  his  death  Mr.  Thwaite  was  keenly  interested 
in  tile  ap])lication  of  electricity  to  horticulture,  and  one  of  the 
glasshouses  in  the  Royal  Botanical  Garden?,  Pegent's  Park, 
London,  had  f(jr  some  time  been  placed  at  hi.s  disposal  in 
which  to  curry  out  systematic  experiments. 


THE  REV.  EUGENE  L.\FONT. 

We  also  regiet  to  record  the  death  of  the  Eev.   Eugene 

Lafont,  S.J.,  C.I.E.,  D.Sc,  chairman  of  the  Calcutta  Section  of 

the   Institution  of  Etectrical   Engineer?,   which   occurred  on 

Sunday  last  at  Darjeeling,  India.     The  deceased  was  among 
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the  leading  physicists  in  India,  and  for  40  years  did  much 
towards  propagating  that  science  utnong  both  Europeans  and 
Eurasians. 

Father  Lafont  was  born  in  Belgium  in  1837,  and  was  edu- 
cated at  St.  Barbara's  College,  (Ihent,  and  at  the  Jesuits' 
Seminary.  After  some  years  of  educational  work  in  his  own 
country  he  proceeded  to  Calcutta  in  1865,  being  appointed 
science  ])rofessor  in  St.  Xavier's  College.  He  founded  the 
well  known  solar  observatory  of  his  college,  and  was  one  of  the 
most  active  members  of  the  Indian  Association  for  the  Culti- 
vation of  Science.  He  was  always  intimately  associated  with 
the  work  of  the  College,  and  was  appointed  its  rector  a  few 
years  ago.  lie  received  the  honorary  degree  of  Doctor  of 
Science  on  the  occasion  of  the  celebration  of  the  University's 
jubilee  in  March  last,  was  a  Companion  of  the  Indian  Empire, 
and  a  Chevalier  of  the  Order  of  Leopold. 


MANUFACTURE  OF  ELECTRICAL  CONDENSERS.* 

BY    G.    F.    M.\SSBRIDGE, 

{Concliidcil  from  page  111.) 

Summiiry. — Coii.se(iucnt,  no  doubt,  upon  the  newiies.s  of  the.iuilustrv, 
very  few  reliable  physical,  electrical  and  manufacturing  data  conceifi- 
ing  commercial  condensers  have  been  published.  The  author  here  deals 
with  the  subject  of  the  manufacture  of  condensers  from  a  practical 
point  of  view,  the  numerical  data  given  being  obtained  from  workshop 
tests,  and  not  from  isolated  specimens  under  laboratory  conditions. 

The  condenser  plates  having  been  wound  then  pass  to  the  drying 
oven,  and  subsequently  to  the  vacuum  pans  and  screw-presses.  The 
desiccation  of  the  plates  prior  to  waxing  must  be  very  complete  and 
thorough  if  the  highest  insulation  is  required.  Ovens  heated  by  gas, 
steam  and  electricity  are  in  use  for  this  purpose,  but  the  last  named  is 
infinitely  preferable.  For  an  oven  of  about  25  cubic  ft.  capacity 
which  will  accommodate  500  2  mfd.  plates,  a  power  consumption 
of  2kw.  suffices.  The  temperature  permissible  is  limited  by  the 
necessity  to  avoid  scorching  the  paper,  since  cellulose  .suffers  adverse 
physical  changes  if  heated  much  above  212  F.  for  any  considerable 
time.  Consequently  the  practice  at  one  time  was  to  dry  the  con- 
densers at  a  temperature  of  212T.  to  220  F.,  but  this  involved  from 
three  to  four  days  stoving  unless  the  plates  were  composed  of  only 
a  very  few  sheets  or  layers,  and  were  disposed  in  such  a  way  that 
the  heat  could  readily  permeate,  and  the  moisture  readily  leave,  the 
innermost  layers.  Since  this  in  commercial  work  is  impracticable, 
the  aothor  tried  the  plan  of  utilising  the  resistance  of  the  strip 
of  foiled  paper  to  generate  heat  in  the  interior  of  the  con- 
denser when  a  current  of  suitable  strength  was  passed  along  it. 
To  this  end,  all  that  was  necessary  was  temporarily  to  short-cir- 
cuit the  plate  by  means  of  the  coimecting  lugs  at  the  commence- 
ment of  tlie  roll,  and  to  pass  the  current  in  at  another  pair  of  lugs 
at  the  end  of  the  roll.  It  was  found,  in  this  way,  that  with  an  oven 
temperature  of  212' F.,  and  an  additional  expenditure  of  4  watts  per 
2  mfd.  plate,  thorough  desiccation  could  be  effected  in  8  to  12  hours, 
without  any  scorching  of  the  paper,  although  the  temperature  in- 
side the  rolled  condenser  reached  270'  F.  Although  fairly  simple 
in  manipulation,  this  method  did  not  lend  itself  very  readily  to 
conauercial  manufacture  on  the  large  scale,  but  it  served  to  point 
the  way  to  the  possibility  of  using  higher  temperatures  without 
scorching,  and  it  eventually  led  to  the  use  of  a  simple  process  which 
has  been  fotmd  most  satisfactory  and  cflicient  namely,  the  vigorous 
churning  of  the  heated  air  inside  the  ovon  by  moans  of  a  fan.  This 
rapid  circulation  results  in  a  great  number  of  particles  of  heated 
air  being  brought  into  contact  with  the  paper  in  a  given  time,  and 
as  a  result  of  numerous  trials  it  is  found  that  the  use  of  a  fan  in 
Ibis  way  pormitH  of  temperatures  as  high  as  2(10  F.  or  ;!liO  F.  being 
employed  without  scorching  the  paper,  and  satisfactory  desiccation 
can  bo  obtained  in  as  short  a  time  as  eight  hours.  Fig.  2  shows  the 
insulation  of  various  batches  of  foiled-paper  condensers  which  wore 
subjected  to  did'erent  periods  of  drying  under  the  conditions  indi- 
cated above. 

One  point  calling  for  attention  as  regards  the  drying  of  condensors 
is  the  shrinUagc  in  length  which  lakes  place  with  liiany  papers  during 
desiccation.  In  the  case  of  plain  paper  newly  come  from  the  mill  this 
may  amount  to  .{  per  cent,  after  24  hours'  drying  at  212  F.,  and  there 
is  a  further  shrinkage  on  waxing.  In  th(!  case  of  foiled  paper  the 
shrinkage  on  drying  is  much  loss,  and  the  whole  of  Ihis  occurs  prior 
to  waxing.  If  perfectly  fresh  and  undried  interleaving  paper  is 
wound  up  lightly  with  foiled  paper,  and  the  compound  roll  is  then 
dried  and  waxed,  there  will  be  a  tendency  for  the  great  .Mhrinkago  of 
the  mterloaving  paper  to  cause  the  foiled  poper  to  crinkle  or  crease 

*  Abstract  of  a  Paper  read  before  the  Institution  of  Electrical 
Kn^ineers. 


when  pressed.  To  guard  against  this  the  plain  paper  should  either 
be  matured  for  a  few  months  in  stock,  b\'  which  time  it  will  have 
shrunk  considerably,  or  it  should  be  oven  dried  for  some  hours 
before  use. 

After  being  effectively  desiccated  the  plates  have  to  be  impreg- 
nated with  paraflin  wax.  The  function  of  the  parafhu  is  three- 
fold :  (1)  To  increase  the  inductive  capacity  of  the  dielectric  ;  (2) 
to  prevent  moisture  from  again  reaching  the  highly  hygroscopic 
paper  ;  (3)  to  retain  the  condenser  in  the  closely  compacted  form 
into  which  it  is  compressed  while  the  wax  is  hot.  The  inductive 
capacity  of  the  layers  of  paper  acd  air  which  separate  the  electrodes 
before  the  plate  is  impregnated  is  approximately  1'2,  and  on  the 
air  being  replaced  by  paraffin  this  increases  to  approximately  o2. 
Obviously  the  more  thoroughly  the  air  is  replaced  by  the  paraffin 
the  greater  will  be  the  gain,  and  to  facilitate  this  it  is  advan- 
tageous  to    impregnate   the    condensers    in   vacuo.      A    suitable 
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vacuum  pan  was  illustrated  and  described  by  the  author.  Two 
hours  impregnation  at  212'F.  is  sufficient  if  a  thoroughly  good 
vacuum  is  obtained.  After  full  impregnation  the  vacuum  is 
broken  and  the  condensers  are  left  subjected  to  atmospheric  pres- 
sure for  10  minutes,  and  are  then  removed  from  the  hot 
wax  and  at  once  pressed.  No  advantage  can  be  traced  from 
the  employment  of  more  than  atmospheric  pressure  in  the  pan 
after  evacuation  is  complete.  The  method  of  pressing  and  the 
manipulation  at  this  stage  are  of  considerable  importance.  In  the 
first  place  it  will  be  obvious  that  the  greater  the  pressure  the  greater, 
within  limits,  will  be  the  capacity  obtained,  and  with  this  object  it 
is  the  practice  in  certain  factories  to  employ  hydraulic  machinery 
and  to  compress  the  plates  to  the  utmost  limit.  The  objections  to 
this  course  are,  however,  considerable.  First,  there  is  a  great  ten- 
dency to  drive  the  parattin  out  of  the  pores  of  the  paper  and  so  to 
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leave  the  paper  readily  penetrable  by  moisture,  imloss  llic  plates 
are  at  once  hermetically  Healed.  Secondly,  the  cnormo\is  pres- 
sure greatly  increases  the  liability  to  short  circuits,  and  although 
this  is  of  little  importance  with  (oiled  paper  condensers  owing  to 
the  automatic  sealing,  it  is  bettor  to  avoid  it  nince  such  break- 
(lowuH  after  the  paper  has  liocn  waxed  are  always  accompanied 
by  a  full  m  insulation  Thirdly,  the  excessive  pressure  results 
in  lowering  the  insulation  to  an  client  which  is  out  of  proportion 
to  the  increased  capacity.  This  elTcct  is  shown  in  Fig.  it. 
A  further  objection  is  that,  for  commercial  reasons,  il  involves  the 
simultaneous  pressing  of  a  vertical  pile  of  plates,  and  this  procedure 
is  to  be  deprecated,  since  the  cooling  of  suob  a  pile  is  necessarily 
slow,  and  the  wax  continues  to  drain  out  of  the  iimor  condensers  to 
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Buch  an  extent  that  when  cold  there,  is  comparatively  little  left  in 
them.  l''or  this  reason  the  pressing  of  even  two  plates  one  above 
the  other  is  not  perniittcd  at  the  Tost  Ollice  factory.  The  same 
objections  ilo  not,  o(  com-bp,  apply  to  the  pressing  of  a  number  of 
plates  side  by  side;  indeed,  this  is  the  current  practice.  With  the 
same  object — namely,  that  of  retaining  a  sulliciency  of  wax  in  the 
plate — the  presses  are  water  cooled  both  on  the  top  and  on  the 
bottom.  With  cooling  water  at  a  temperature  not  exceeding  60"F., 
five  minutes'  cooling  in  the  press  suffices  for  a  condenser  j  in.  thick. 
The  presses  are  of  the  screw  type,  since  experience  shows  that  more 
uniform  results  can  be  obtained  with  them  than  with  levers  and 
(lead  weights.  As  soon  as  the  plates  are  fairly  cold  they  should  be 
placed  aside  to  settle  down  in  temperature  before  being  tested,  and, 
in  the  meantime,  they  should  bo  protected  from  atmospheric  mois- 
ture, since  paraffin  is  markedly  hygroscopic. 

In  addition  to,  or  in  substitution  of,  paratiin,lbeeswax,  resin,  stel- 
lac,  ecresine,  stearine,  lead  stearate,  &c.,  have  all  been  suggested,  and 
tor  each  some  special  advantage  has  been  claimed  in  the  way  of 
higher  inductive  capacity,  greater  dielectric  strength  or  less  affinity 
for  moisture  as  compared  with  paraffin.  The  author  has,  however, 
been  unable  to  find  that  any  one  of  these  substitutes  possesses  the 
all-round  advantages  of  good  paraffin.  For  use  in  tropical  countries 
paraffin  of  a  specially  high  melting  point  is  desirable,  but  for  use  in 
the  temperate  zones  wax,  with  a  melting  point  of  about  1.30°F., 
answers  most  requirements.  The  author  ascertains  the  melting 
point,  or.  more  correctly,  the  "  setting  "  point,  by  inserting  a  cali- 
brated thermometer  with  a  small  bulb  into  a  vessel  of  hot  wax,  and 
lis  the  wax  cools  noting  the  well-defined  period  during  which  the 
temperature  becomes  stationary ;  this  temperature  rej)resents  the 
setting  point.     Some  typical  curves  showing   the  result  of   this 
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method  are  given  in  the  Paper.  A  convenient  quantity  of  paraflin 
is  about  2  oz.,  contained  in  a  test  tube  or  beaker  11  in.  iiiliameter  ; 
the  thermometer  generally  used  has  a  bulb  of  |  in.  diameter  by 
i  in.  long. 

As  a  rough  approximation,  it  may  be  said  that  with  ordinary 
paraffined  paper  at  (50°F.  the  breakdown  point  is  approached  when 
the  pressure  reaches  the  equivalent  of  150,000  volts  per  centimetre. 
With  foiled  paper,  however,  the  result  of  the  automatic  sealing  is 
practically  to  double  the  effective  dielectric  strength.  Fig.  4  shows 
graphically  the  results  obtained  on  subjecting  an  ordinary  telephone 
condenser,  made  from  foiled  paper,  to  steadily  increased  pressure. 
.Vb  the  voltage  rose  above  the  normal  point  of  dielectric  strength  the 
paper  broke  down,  possibly  at  several  places,  but  each  short-circuit 
scaled  up  as  fast  as  it  was  formed,  and  not  until  the  pressure  reached 
1,200  volts  was  the  condenser  rendered  useless. 

For  telegraph  work  separate  condensers  of  suitable  capacity  are 
selected,  and  are  assembled  between  a  pair  of  sheet  iron  plates 
which  are  then  bolted  together.  The  batch  of  plates  so  assembled 
is  built  up  into  a  solid  mass  with  plastic  paraffin,  and  is  then  her- 
metically sealed  in  a  tinned  iron  case,  the  opening  where  the  wires 
are  brought  out  being  scaled  with  a  non-contracting  mixture  of 
gutta  percba,  resin,  stearine  pilch  and  Stockholm  tar.  For  tele 
phone  work  nothing  more  is  necessary  than  a  hermetically  sealed 
metal  case,  since  the  condenser  is  usually  covered  up  and  protected 
by  tbe  telephone  apparatus.  On  the  Continent  papier- mi'iche  cases 
have  been  adopted  to  some  extent,  but  their  use  cannot  be  recom- 
mended. 

In  speaking  of  the  insulation  resistance  of  a  condenser  it  is  neces- 
sary to  be  most  precise  as  to  exactly  what  is  meant.  The  insulation 
is  usually  expressed  either  in  terms  of  the  percentage  loss  of  charge 


after  the  charged  condensoi'  has  been  insulated  for  a  certain  time  or 
as  so  many  megohms  per  microfarad.  The  "  percentage-loss-of- 
charge  "  method  is  used  chiefly  for  standards  and  for  submarine 
cable  condensers;  for  ordinary  telegraph  and  telephone  condensers 
the  insulation  is  more  often  reckoned  as"  niegohmspermicrofarad." 
Neither  expression  is  a  precise  speoilication  of  the  insulation  value 
unless  certain  datum  lines  are  assumed  or  stated.  The  first  of  these 
necessary  data  is  the  temperature  at  which  the  test  is  taken,  the 
second  is  the  value  of  the  voltage  applied,  and  the  third  is  the  time 
which  is  allowed  to  elapse  between  the  first  application  of  the  vol- 
tage and  the  moment  at  which  the  leakage  is  measured. 

The  behaviour  of  a  condenser  in  respect  to  electrification  is  an 
important  indication  of  its  quality,  as  incipient  defects  give  the  first 
indication  of  their  existence  by  producing  unsteady  or  "  negative  " 
electrification.  Fig.  5  shows  typical  insulation  and  electrification 
curves  of  foiledpaper  condensers  when  tested  with  various  voltages. 
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Fig.  6  shows  similarly  the  variation  of  insulation  with  constant 
voltage  and  varying  temperature,  the  tests  being  taken  after  one 
minute's  application  of  the  voltage,  the  temperature  in  each  case 
being  maintained  for  a  period  long  enough  ti  allow  the  co  ndenser 
thoroughly  to  take  up  the  new  temperature.  As  may  bo  deduced 
from  the  curve,  the  correcting  coefficient  for  foiled  paper  condensers 
is  as  nearly  as  possible  3'50  per  cent,  per  degree  F. 

From    general    considerations,   one    may   state    the   relation — 

Qoc_,  where  U  =  megohms  per  microfarad,  s  =  seconds  after  appli- 
cation  of  voltage,  f  =  temperature  in  degrees  F.,  (;  =  applied  voltage. 
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For  foiled-paper  condensers  the  following  approximi,te  empirical 


formula  is  •  btained  :  12=400 — - 

i/"-' X  1-03.5'  « 

densers  the  expression  becomes  Q  =  4,000  — 


For  metallic- foil  con- 


X  1035'  <^-> 


A  special  development  of  tlie  paper  condenser  is  the  "  inductive- 
resistance  "  form  introduced  by  1  >r.  Alexander  Muirhead  for  the 
balancing  of  long  submarine  cables.  This  dilfers  only  from  the 
tinfoil  condenser  in  that  one  set  of  electrodes  consists  of  plain  sheets 
bunched  together,  while  the  other  set  consists  of  sheets  of  foil  cut 
into  the  form  of  a  grid.  The  strips  forming  the  grid  are  joined  in 
series  and  serve  as  a  resistance.  The  width  of  the  strips  may  be 
chosen  so  as  to  give,  within  a  considerable  range,  any  desired  ratio 
between  resistance  and  capacity.    The  insulation  and  electrification 
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constants  are  not  so  easily  matched  with  accuracy,  but,  fortunately, 
the  insulation  andeleetrilioation  of  hi^h-class  condensers  made  from 
thoroughly  desiccated  paper  impregnated  with  paratlin  are  of  the 
same  order  as  those  of  a  guttapercha  submarine  cable,  and  an  exact 
match  of  these  constants  is  not  essential.  The  question  of  main- 
taining the  conductor  resistance  of  such  a  condenser  constant  under 
varying  temperatures  is  a  more  ditfioult  problem,  and  is  one  which, 
so  far  as  the  author  is  aware,  has  not  been  successful!}'  solved.  The 
manufacture  of  such  arti6cial  cables  is  very  expensive,  owing  to  the 
difficulty  in  handling  the  thin  grid  of  tinfoil  ;  this  may,  however, 
be  overcome  by  the  use  of  foiled  paper,  since,  owing  to  the  thinness 
of  the  conducting  film,  the  strips  are  much  wider  than  if  made  of 
metal,  and  they  are,  consequently,  more  easily  handled. 

The  workshop  apparatus  required  for  testing  condensers  during 
and  after  manufacture  depends,  to  a  certain  extent,  upon  the  con- 
ditions of  service.  Assuming  that  the  condensers  are  required  to 
comply  with  the  requirements  of  the  Post  OflBce  specification,  the 
most  satisfactory  testing  set  will  be  found  to  be  a  good  strained- 
suspension  reflecting  galvanometer,  carefully  calibrated  for  pro- 
portional throws  and  deflections,  together  with  the  usual  universal 
slumt  box,  short-circuit  and  reversing  keys,  and  a  primary  or 
secondary  battery  giving  at  least  400  volts.  The  galvanometer  and 
other  testing  instruments  must  be  carefully  "  guard-wired,"  other- 
wise the  tests  will  be  more  or  less  vitiated  by  leakage.  The  speci- 
fication of  the  National  Telephone  Co.  provides  for  tests  of  a  less 
simple  character.  These  tests  involve  the  use  of  sinusoidal  alter- 
nating currents  'of  speaking  and  ringing  frequencies,  and  require 
apparatus  of  special  construction  The  author  gives  in  an  appendix 
the  technical  details  of  this  specification. 

Ehdrohjlic  Cel's — These  have  not  been  received  with  much 
favour  in  this  country,  bat  they  were  at  one  time  used  to  a  con- 
siderable extent  in  Germany  for  common  battery  telephone  work. 
The  only  advantage  which  these  "  polarisation  cells  "  possess  over 
condensers  is  with  respect  to  size,  a  cell,  or  a  set  of  cells  capable  of 
stemming  back  a  direct  current  of  '15  volts  having  a  volume  of  only 
about  6  cubic  io.  On  the  otlier  hand,  the  cost  of  such  a  set  of  cells 
is  from  three  to  four  times  that  of  a  condenser  of  equal  effectiveness. 
The  cells  used  appear  to  be  of  three  classes — viz.,  "  acid  cells,"  con- 
sisting of  two  small  electrodes  of  platinum  dipping  into  an  acid 
solution;  "  sodium  cells  "  (natronzellen),  in  which  the  electrolyte 
is  a  solution  of  a  sodium  salt ;  and  aluminium  cells,  in  which  the 
electrodes  consist  of  aluminium,  and  the  electrolyte  is  some  kmd  of 
basic  solution.  The  acid  cells  have  a  damming  effect  of  about  18 
volts  each,  the  sodium  cells  about  27  volts  and  the  aluminium  cells 
as  much  as  80  or  more  volts.  The  disadvantage  of  the  polarisation 
cell  is  that  it  is  more  or  less  leaky,  both  electrically  and  mechani- 
cally. The  permanent  polarisation  current  passing  through  each 
cell  is  small,  but  on  a  system  of  many  thousand  subscribers  the 
agg''pgi'''e  leakage  becomes  considerable.  T!ie  mechanical  difficulty 
is,  however,  the  more  serious  one.  If  the  cells  are  hermetically 
sealed  they  are  liable  to  burst  owing  to  the  gradual  accumulation 
of  gas.  To  avoid  this  difficulty  some  forms  are  provided  with  a 
simple  release  valve.  This  is  particularly  necessary  with  alu- 
mmium  cells. 

We  hope  to  give  an  ahsLract  of  the  discussion  in  our  next 
is.suc. 


CORRESPONDENCE. 

» 

IS  THE  CONSfiLTlNG  ENGINKKU  NKCHSSAHV? 

TU   TUK   ElJITlJIt   Ol'   THE    KLIiCTItll  IAN. 

Sii; :  When  I  saw  the  al)ove  heading  to  tlie  leader  in  youi- 
issue  of  last  week,  I  began  to  wonder  whethef  jou  had  added 
yonrsfclf  to  the  list  of  those  who  sit  in  judgment  on  the  con- 
sulting engineer,  or  whether  a  certain  departnu-nt  had  decided 
that,  owing  to  the  extended  scope  of  its  impiirics,  consulting 
cDgincers  were  no  longer  necessary  for  the  schemes  it  is  called 
U)iuri  to  investigate. 

Happily  it  was  neither  of  those,  an<l  I  soon  found  myself 
inlercnted  in  the  very  clear  ancl  concise  article,  which  to  tlio 
hest  of  my  recollection  i.s  the  first  that  1  have  seen  in  print 
which  attempts  to  deal  faiily  with  the  ijuestion. 

1  venture  to  think  that  after  a  somewhat  prolonged  attempt 
to  di-pense  wiili  the  cciiLiulting  engineer,  the  lime  is  not  far 
oil  when  he  is  coining  into  his  own  again,  ninro  lirinly  cstali- 
lishcd  than  i\\>-\\  nnw  thai  ^^\p(^Iion(■o  liiis  taught  both  tlie  |)iir 
chaser  ami  the  HcHer  that  ins  function  imii  he  exenised  with 
considerahle  advantage  to  both. 

A  rumour  is  but  a  rumour  at  the  best,  l)Ut  certain  linns  are 
said  to  have  come  to  the  conclusion  that  fortune  was  within 
their  grasp  despite  these  hard  times  if  only  they  could  short 


circuit  the  consulting  engineer  and  get  to  the  purchaser  direct. 
The  consulting  engineer  was  short-circuited,  they  got  to  the 
purchaser  direct,  but  if  increased  gains  have  accrued  to  them 
on  that  account  they  are  certainly  very  quiet  about  it.  \ 

Then,  again,  what  about  lamps  sold  on  the  basis  of  wattage    j' 
per  Continental  candle,  instead  of  per  British  candle  ?     AVhat    j 
about  motors  made  abroad  and  rated  for  higher  output  than    I 
for  the  same  size  of  motor  made  at  home  ?    Is  it  of  no  advan- 
tage to  the  home  manufacturer  that  the  consulting  engineer 
should  insist  on  the  British  rating,  instead  of  the  foreign  one  ; 
and  is  it  of  no  advantage  to  the  purchaser  and  to  the  electrical 
industry  generally  to  have  an  iutermediaiy  who  knows  suffi- 
cient to  insist  that  there  is  a   proper  relation  between  the 
goods  supplied,  tlie  work  thej'  have  to  do  and  the  price  paid 
for  them  1 

Then,  again,  from  the  point  of  view  of  the  Institution  of 
Electrical  Engineers,  the  consulting  engineer  is  a  sheer  neces- 
sity. Where  else  can  the  Council  find  arbitrators  when  invited 
to  select  them  ,'  The  contractor,  who,  impartial  as  he  iloubt- 
less  would  endeavour  to  he  when  called  upon  to  perform  duties 
of  this  kind,  still  has  interests  which  tend  to  disqualify  him 
qua  arbitrator. 

Having  regard  to  what  one  has  seen  and  heard  during  the 
last  few  years,  there  is  uo  doubt  that  the  burden  of  uni)rofit- 
able  competition,  as  far  as  the  manufacturers  are  concerned,     i 
would  be  greatl3'  lightened  if  they  would  come  to  an  under-    ' 
standing  and  refuse  (as  builders  do)  to  tender,  except  on  a 
document  stating  concisely  what  is  wanted,  drawn  up  by  a    , 
competent  and  impartial  person.     It  is  probably  no  exaggera- 
tion to  say  that  if  this  were  done  the  costs  of  their  estimating 
departments  would  be  reduced  by  anything  from  50  to  75  per 
cent.,  with  corresponding  advantages  both  to  them  and  to  the 
purchaser. 

Mail}'  of  the  ditliculties  that  have  arisen  are  due,  I  believe, 
to  a  cause  bej'oud  the  control  of  most  of  the  parties  con- 
cerned, and  the  remedy  lies  with  the  Institution  of  Electrical 
Engineers,  who  would  doubtless  move  in  the  mattet  if  only 
someone  would  draw  their  attention  to  it.  At  the  present 
moment  the  ]iurohaser  has  no  means  of  ascertaining  who  is  a 
qualified  consulting  engineer,  and  who  is  not.  If  he  desires  to 
find  an  architect  or  a  surveyor,  he  has  only  to  refer  to  the  lists 
of  the  lespective  institutions. 

Cannot  our  Institution  in  a  similar  way  decide  what  shall  bo 
the  (|ualifications  a  'd  restrictions  to  bo  imposed  on  a  consult- 
ing engineer,  and  afford  all  tiiose  who  are  prepared  to  subscribe 
to  them  the  ojiportuiiity  to  be  put  on  a  list  to  be  compiled,  and 
to  consist  of  consulting  engineers  only  ? 

Would-be  clients  would  thus  immediately  have  available  the 
information  the}'  retpiire,  while  if  any  member  found  that  the 
restrictions  ini|)o?ed  did  not  tend  to  his  advantage  or  further 
his  interests  he  could  iniineiliately  iiieet  the  situation  by  re- 
moving his  name  from  the  list. 

Failing  some  such  basis  of  operation,  professional  etiquette 
is  a  hollow  sham  which  will  continue  in  the  future,  as  it  has 
done  in  the  past,  to  serve  simply  as  a  wreath  to  the  brow  of 
the  gentleman  of  independent  means  who  has  adopted  the  pro 
fessiou  as  a  pastime. 

The  mere  ordinary  mortal,  however,  who  has  to  work  for 
his  living,  will,  if  he  be  wise,  treat  with  scorn  a  professional 
eti(]uctte  that  brings  him  no  compens.iting  advantages.  Ho 
will  lose  no  op|)Oitunit}',  pioviiled  only  that  it  is  right  and 
honourable,  to  turn  his  encigies  and  business  abilities  to  the 
best  account.  He  will  thus  further  the  primary  object  for 
which  he  engages  in  his  profession  -  that  is  to  say,  the  securing 
of  a  competence  for  the  jnesent,  and  sonic  asfuraiico  for  tho 
future,  when,  on  accoiiiit  of  advancing  years,  ho  may  reason- 
ably ask  for  rest  from  his  labours. 

Willi  apologies  for  troubling  you  at  such  louglli,  I  am,  iV^ 

London,  May  12.  LiMKN. 


•|<>   TIIK    EinriM!    Ill-   THE    EI.Krritll'I  AN. 

.Siii:   I    li.ivc  read  the  leading  all  icle  ill  your  cm  rent  ifsuo 

will ich  interest,  because  it  sooms  to  me  that  tho  subject, 

whn  h  is  one  of  great  importitnce  to  tho  electrical  industry, 
could  not  have  been  raised  at  a  more  opportune  moment  or 
(adeipi.itely)  by  a  journal  of  less  standing  than  The  hliclricinii. 
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The  consulting  engineer  is  necessarily  suffering  from  the  de- 
pression in  trade,  wliich  is  folt  by  the  manufacturers  to  a  larger 
extent.  But  ho,  as  a  class,  is  also  suffering  because  of  his  sins 
of  commission  (and  omission).  Theoretically,  the  consulting 
engineer  is  the  ideal  intermediary  between  the  contractor 
and  the  customer  ;  l)y  means  of  a  lucid  specification,  easily 
understood  by  both  sides,  he  puts  all  the  manufacturers  on  the 
same  footing,  causes  the  work  of  pre])aring  estimates  to  be  re- 
duced to  a  minimum,  and  so  saves  time  and  money  to  the  con- 
tractor, and  indirectly  benefits  the  customer.  Afterwards  he 
sees  to  the  proper  carr3ing  out  of  the  contract,  protecting  the 
customer's  interests  whilst  securing  payment  at  reasonable  in- 
tervals to  the  contractor.  Finally,  he  passes  the  work  and 
receives  his  own  commission,  all  sides  being  pleased  and  every- 
one lives  happily  ever  afterwards. 

But  what  has  happened  in  actual  practice  in  many  cases  is 
that  the  consulting  engineer,  feeling  himself  in  a  position  of 
power,  has  proceeded  to  saddle  the  trade  with  his  fads  instead 
of  accepting  what  the  trade,  by  long  experience,  has  evolved 
as  standard.  Consequently  the  manufacturer  has  been  put  to 
the  expense,  when  quoting,  of  preparing  plans  of  special  appa- 
ratu-!,  and.  if  he  secures  the  order,  of  maliing  patterns  which 
may,  perhaps,  never  be  used  again.  The  customer  has  to  pay 
e.xtra  for  these  luxuries,  and  often,  in  the  end,  the  special  ap- 
paratus has  failed,  owing  to  the  contractor  s  want  of  experience 
in  the  particular  and  special  design.  Again,  the  specifications 
have  often  been  badly  drawn,  nebulous  and  full  of  legal 
quibbles.  Consulting  engineers  have  also  put  manufacturers 
to  the  trouble  of  filling  up  endless  schedules  of  quantities, 
giving  rates  each  ami  per  dozen,  and  in  the  end  squeezing  the 
contractor  to  supply  single  articles  at  the  dozen  rate.  These, 
and  many  other  things,  caused  one  of  our  humourists  in  the  old 
days  to  propose  the  opening  of  a  night  school  for  consulting 
engineers. 

Naturally  the  manufacturers  have  become  somewhat  tired 
of  these  methods  on  the  part  of  the  "  goats  " ;  and,  unfor- 
tunately for  the  "sheep,"  he  has  classed  them  all  as  one 
species.  Similarl}',  also,  the  customer,  being  on  the  saving 
tack  and  perhaps  once  bitten,  tends  to  approach  the  manufac- 
turer direct.  You  thus  have  two  mutually  attractive  bodies. 
Now,  having  tried  to  short-ciicuit  the  bad  consulting  engineer 
for  some  time,  both  parties  feel  the  want  of  the  ideal  inter- 
mediary. The  manufacturer  cries  out  because  he  has  to  pre- 
pare expensive  estimates,  and  the  customer  is  not  satisfied 
because  he  fears  all  along  that  he  is  being  "  had  "  owing  to 
his  want  of  technical  knowledge. 

The  remedy,  Sir,  is  obvious.  Xo  manufacturer  should  quote 
direct  to  a  customer,  Imt  should  point  out  that  in  the  interests 
of  both  it  would  be  best  to  employ  a  consulting  engineer.  And 
he  might  ask  the  customer  to  agree  with  him  on  one  name 
from  a  list  of  consulting  engineers  that  he  would  .submit. 
Needless  to  say,  the  "  goats  "  should  be  omitted  from  this  list. 
To  make  the  position  still  more  secure,  it  should  not  be  impos- 
sible for  manufacturers  to  agree  on  a  common  line  of  action  in 
this  respect. — 1  am,  &c., 

London,  May  13.  Manufactureu. 

THE  SO-CALLED  "COXTKACTILITY  OF  NERVE." 

TO   THE    EDITOR   OF  THE    ELECTRICIAN. 

Sir  :  The  statement  by  Prof.  Bose,  in  his  book  on  "  Com- 
parative Electrophysiology  (reviewed  in  your  last  issue), 
that  nerves  contract  when  stimulated  by  electric  discharges, 
has  been  tested  experimentally  by  Prof.  A.  D.  Waller  and 
Miss  H.  P.  Kemp,  who  demonstrated  before  the  Physio- 
logical Society,  on  March  iMst,  that  the  phenomena  are  simply 
due  to  the  heating  effects  of  the  current  and  may  be  obtained 
equally  well  with  a  fiddle  string. 

A  piece  of  nerve  taken  from  the  leg  of  a  dead  frog — or  a 
piece  of  fiddle  string — is  suspended  from  a  suitable  support, 
and  to  its  lower  end  is  attached  a  light  lever  so  arranged  as  to 
magnify  any  movements  of  e.xtansion  or  contraction.  The  end 
of  the  lever  is  in  the  fiehl  of  a  lantern  objective,  so  that  the 
total  magnification  of  the  movements  amounts  to  some  400 
times.  When  the  dischaige  of  a  small  induction  coil  is  passed 
through  the  nerve — or  the  fiddle-string — for  about  half  a 
.second,  it  instantly  stretches  slightly,  rapidly  returning  to  its 
original  length.     This  may  be  repeateil  quite  a  number  of 


times.  With  a  longer  closure  of  the  key  the  initial  lengthen- 
ing is  followed  by  a  contraction  which  may  l^e  pai'tly  recovered 
from  several  times,  but  ultimately  if  the  current  is  continued 
becomes  suddenly  very  great.  And  the  fiddle-string  shows 
these  phenomena  as  well  as  the  nerve. 

The  explanation  is  extremely  simple.  The  first  efl'ect  of  the 
heat  generated  by  the  induction  currents  is  to  render  the  sub- 
stance more  extensible,  and  it  accordingly  stretches  under  the 
weight  of  the  lever.  The  next  effect  is  to  dry  it  so  that  it 
shrinks  momentarily,  expanding  again  in  the  moist  atmos- 
phere of  the  experimental  chamber.  And  the  final  effect  of 
the  heat  evolved  is  to  cook  the  nerve  or  frizzle  the  fiddle 
string,  causing  the  large  visible  contraction.  Calorimetric 
measurements  by  Mr.  W.  Waller  gave  data  from  which  it  could 
be  shown  that  the  rise  of  temperature  might  well  be  about 
1'35°C.  per  second. 

Tha  so-called  "  contractility  of  nerve  "  has,  therefore,  noth- 
ing to  do  with  its  physiological  properties,  but  is  simply  an 
effect  of  heating  and  drying. 

Moreover,  it  reijuires  to  produce  it  a  strength  of  di.scharge 
about  10,000  times  greater  than  the  currents  in  ordinary  use 
for  physiological  purposes,  and  some  30.5,000,000  times  as 
great  as  the  smallest  electrical  stimulus  that  will  pi'oduce  the 
true  response  of  nerve. — I  am,  &c., 

Oxford,  May  11.  Geokce  .1.  Birch. 

PRINGLE'S  GROOVE  SKID  EMERGENCY  BliAKE. 

TO  THE  EDITOR  OF  THE  ELECTRICIAN. 

Sir  :  I  have  been  very  interested  in  reading  your  descrip- 
tive article  un  this  and  also  your  Note  dealing  with  same  in 
your  issue  of  the  1st  inst.  In  the  latter  you  refer  to  the  fact 
that  in  this  particular  form  the  brake  cannot  be  graduated,  and 
that  it  is  either  on  or  off,  or  at  maximum  or  nothing. 

I  should  like  to  be  able  to  state  some  of  my  reasons  for 
adhering  to  this  principle  in  relation  to  the  brake  problem. 
This  particular  form  of  brake  has  been  designed  with  the  main 
object  of  reducing  the  liability  of  failure  in  the  personal  element 
to  the  minimum.  It  appears  to  me,  given  that  an  emergency 
condition  exists,  that  the  only  call  on  the  motorman  or  con- 
ductor should  be  the  exercise  of  the  most  simple  and  elemen- 
tary of  motions,  and  that  the  brake,  when  oncsa})plied,  should 
not  be  capable  of  being  graduated  or  removed,  but  be  instan- 
taneously at  its  maximum  and  remain  so  until  the  ear  eomes 
to  rest.  In  other  words,  given  that  an  emergency  condition 
has  arisen,  all  further  responsibility  after  this  one  action 
should,  if  possible,  be  removed  from  the  motorman  orconductor. 

The  mental  and  physical  strain  on  them  in  the  event  of  a 
runaway  is  exceptionally  severe,  and  it  seems  to  be  that  pro 
viding  this  brake  with  a  means  of  graduating  its  power  at  once 
places  considerably  more  responsil)ility  on  the  motorman  or  the 
conductor,  and  by  this  means  increases  the  liability  of  failure 
in  the  personal  element,  a  failure  which  has  been  present  at, 
and  contributable  to,  nearly  every  tramway  accident  recorded. — 
I  am,  itc. 

Electricity  and  Tramways  Department,      P.  J,  Pringle. 
Burton-on-Trent,  May  11. 

THE  THEORY  OF  ALTERNATE-CURRENT  TR.iNS- 
MISSION  IN  CABLES. 

TO   THE   EDITOR   OF   THE    ELECTRICIAN. 

Sir  :  It  is  very  satisfactory  to  notice  from  Mr.  Cohen's 
letter  in  your  issue  of  the  1st  inst.  that  there  is  comparatively 
little  difference  between  his  measurements  of  the  effective 
insulation  of  cables  at  telephone  frequencies,  and  those  of  Herr 
Gati.  We  are  therefore  justified  in  concluding  that  this  effec- 
tive insulation  is  of  the  order  of  01  megohm  per  mile,  and  we 
have  Mr.  Cohen's  own  authority  that  loading  coils  can  be 
made  giving  an  inductance  of  04  henry  per  mile  without 
appreciable  effect  on  the  ettective  conductor  resistance.  As 
this  is  sufficient  to  produce  a  distortionless  circuit  with  the 
above  leakance,  we  may  take  it  that  there  is  no  objection  to 
the  realisation  of  this  condition  in  practice.  Of  course,  if  it 
had  not  been  possible  to  use  so  much  inductance,  I  quite  agree 
that  it  would  be  inadvisable  to  reduce  the  insulation  to  a  very 
low  value  for  the  sake  of  strict)}'  fulfilling  the  distortionless 
condition. 
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The  only  point  now  in  question  is  Mr.  Cohen's  statement 
that  "the  probability  is  that  the  insulation  as  measured  by 
alternating  current  varies  to  about  the  same  extent  as  the 
insulation  measured  l>y  direct  current."  If  this  is  to  imply 
that  there  is  approximate  proportionality  between  the  insula- 
tion measured  in  these  two  ways,  and  that  therefore  the  direct- 
current  insTilatiou  may  be  taken  as  a  criterion  of  the  effective 
alternate-current  insulation,  it  appears  to  me. somewhat  sur- 
prising. It  is  i|uite  possible  that  Mr.  Cohen  may  have  found 
this  to  be  the  case  with  certain  cables,  but  1  do  not  think  that  it 
can  be  a  general  rule,  and  it  would  be  verj'  unfortunate  if  this 
idea  were  accepted  and  acted  upon  without  certain  evidence. 
The  dielectric  losses  appear  to  be  so  much  more  important  than 
the  actual  leakage,  that  attention  ought  to  be  concentrated 
principally  on  reducing  them. 

I  am  much  obliged  to  Mr.  Cohen  for  his  information  con- 
cerning the  oscillograph  test,  but  am  sorry  that  it  was  not 
made  on  a  cable  rendered  distortionless  by  inductance  coils, 
as  it  would  have  been  most  interesting  to  see  if  the  theory  was 
confirmed. — I  am,  &c.,  Charles  V.  Dkysd.vi.k. 

Northampton  Institute,  E.C.,  May  12. 


PUSHBUTTON  LIFT  CONTROLLER. 


The  aceompanving  illustration  shows  a  complete  pusli-bntton 
controller  which  has  been  constructed  by  Messrs.  Adams  Mfg.  Co. 
for  a  six-floor  hft.  The  apparatus  is  shown  all  together,  mounted 
roughly  on  a  board  for  testing  purposes,  and  it  will  be  seen  that 
it  consists  of  a  control  panel,  mounted  in  a  convenient  form  so 


■'  lt;l<.\Nl(    ■■^rUSH-CuTTJON     L,I^■T    CoXTHOI,J.EIi. 

as  to  stand  upon  the  floor,  six  patent  magnetic  push  buttons  which 
arc  intended  to  be  mounted  inside  the  car,  8i.\  patent  magnetic  push 
buttons  which  are  intended  to  be  uiounted  one  upon  each  lloor  at 
each  entrance  to  the  lift,  and  also  six  tappet  reversing  switches  and 
six  tappet  switches  to  insure  accuracy  of  stopping  There  arc  also 
seven  gate  switches,  one  for  each  gate  giving  access  to  the  lift  and 
one  for  the  gate  of  tlie  car  itself,  as  well  as  a  tloor  switch  and  a 
small  omcrgencv  push  button,  which  can  be  used  by  the  passenger 
to  stop  the  lift  instantly  at  any  position  in  case  of  emergency.  The 
tappet  reversing  switclies,  as  well  as  the  tappet  switches  for  accu- 
rate slopping,  arc  operated  by  the  travel  of  the  car  itself,  so  that 
llio  opcivition  ol  this  lift  is  entirely  automatic  and  docs  not  require 
the  intervention  of  an  attendant  at  all. 

liy  this  ayatem  the  attendant  is  dispensed  with  and  released  for 
other  work.  The  pascengers  operate  the  lift  themselves,  and  their 
time  is  not  wasted  waiting  for  the  attendant.  The  method  is  so 
simplo  that  even  a  child  can  work  iti  and  aceidonla  are  said  to 
be  inipoBsibIc,  b(  cause  the  human  faults  of  carelessness  and  forget- 
fulness  linvi!  no  chance  of  operating.  To  call  the  car  the  passenger 
ptesscH  o  button  just  as  if  ringing  a  bell.  If  not  already  in  use, 
iliis  causes  the  car  to  come  to  the  passenger,  stop  opposite  to  him, 
and  unlock  the  gate  for  him  to  enter.      Having  entered  andclosed 


the  gate  behind  him,  he  presses  a  button  inside  the  car  which  is 
labelled  to  correspond  with  the  floor  to  which  he  wishes  to  travel. 
This  causes  the  car  to  travel  to  that  floor,  where  it  stops  and  un- 
locks the  gate  for  the  passenger  to  alight.  When  he  has  alighted 
and  closed  the  gate,  the  lift  is  at  the  disposal  of  any  other  passenger. 
The  advantages  of  this  method  of  control  are  briefly  summed 
up  by  Messrs.  Adams  Mfg.  Co.  as  follows :  Always  available 
day  or  night  ;  no  attendant  required  ;  the  lift  cannot  be  started 
while  any  gate  is  open  ;  no  gate  can  be  opened  unless  the  car  is 
opposite  to  it :  cannot  be  operated  from  outside  while  a  passenger  is 
in  the  car  ;  passenger  has  sole  control ;  in  case  of  emergency  the 
passenger  can  stop  the  lift  instantly  by  pressing  the  emergency 
button,  and  can  start  it  again  at  his  pleasure,  but  it  will  not  start 
again  until  he  starts  it. 


SEARCHLIGHT  PROJECTORS. 


In  addition  to  their  use  for  naval,  military  and  mercantile  pur- 
poses, there  is  an  extens'.ve  field  for  searchlight  projecto/s  in  con- 
nection with  the  navigation  of  canals  and  ri\ers  by  night,  locomotive 
head-lights,  &e. 

Considerable  attention  is  now  beirg  paid  bj'  Messrs.  .Johnson  & 
Phillips  to  this  branch  of  their  manufactures,  and  they  have 
recently  brought  out  new  designs.  The  Admiralry  pattern  of  pro- 
jector, as  manufactured  by  this  firm,  is  shown  in  the  aecompanj-ing 


Flu.   1. — Mksshs.  .Johnson  &  Pun  i  iis  l'"i(;.  2. — Enu  Viiow  oi. 

Se.\r(hlic.ht  1'rojeitoh.  Puh.tkctoi). 

(-■Vdmiralty  Pattern.) 

illustrations.  Tt  will  be  seen  that  tlie  projector  is  carried  bv  a  stout 
sheet  iron  conical  pedestal,  having  briiss  or  gunnietal  fittmgs.  The 
gunmetal  turntable  revolves  freely  upon  largo  balls  fitted  in  care- 
fully designed  races,  the  barrel  itself  being  carried  by  bent  steel 
tubes,  thus  combining  strength  and  lightness,  (iearing  is  also  pro- 
vided, if  necessary,  for  both  horizontal  and  vertical  movements, 
with  suitable  locking  arrangements,  and  switches  can,  if  desired,  be 
inserted  in  the  pedestal. 

The  yacht-pattern  projector  is  mounted  upon  a  cast-iron  base, 
havmg  a  cast-iron  fork,  revolving  on  ball  bearings,  to  carry  the 
barrel.  Concentric  connections  arc  arranged  between  the  barrel 
and  the  fork,  so  that  the  barrel  can  be  swung  completely  rmmd 
without  disturbing  the  connections. 

In  all  cases  the  lamps  iire  of  a  specicl  horizontal  pattern,  and  are 
arranged  to  operate  automatically  or  by  hiind,  as  desired,  in  the 
former  case  very  sensitive  regulation  being  obtained.  The  opera- 
lion  of  changing  from  one  condition  to  the  other  consists  merely  of 
turning  a  small  knob.  I'he  standard  sizes  of  projectors  made  by 
Messrs.  Johnson  &  Phillips  range  from  7  in.  to  .iliin.  in  diameter, 
but  larger  si/es  can,  of  course,  bo  s\ipplied  if  desired.  Ordinary  dis- 
persing lenses  are  provided,  and  also  special  lenses  giving  the  dark 
interval  reiiuircd  for  canal  navigation. 
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THE  FARADAY  SOCIETY, 


The  34th  ordinary  meeting  of  the  Faraday  iSoeiety  was  held  on 
Tuesday,  April  28,  iOOiS,  at  the  Institution  of  Electrical  Engineers, 
92,  Victoria-street,  S.W.     I'rof.  A.  !\.  Huntington,  vice-president, 
was  in  the  chair 

A  Paper  by   Prof.   A.    K.  Huntington   and  C.  H.   Deseh,  D.Sc, 
Ph.D.,  on 
"The  Planimetric  Analysis  of  Alloys  and  the  Structure  of 

Phosphor  Copper  " 
was  read  by  I'rof.  HrxTixiiXOx.     Dr.  T.    M.  Lowry  occupied  the 
chair  during  the  reading  of  the    I'aper,  which  was  illustrated  by 
means  of  lantern  slides. 

The  authors  discuss  the  conditions  under  which  it  is  possible  to 
estimate  the  relative  proportions  of  the  constituent  metals  of  an 
alloy  by  means  of  a  planimetric  measurement  of  the  areas  of  the 
solid  phases  exposed  in  a  polished  and  etched  micro-section.  De- 
tails of  the  method  are  given,  and  its  accuracy  i.s  shown  by  a  series 
of  measurements  of  analysed  alloys.  The  method  iias  been  most 
fully  studied  in  the  case  of  phosphor-copper,  of  which  a  number  of 
photo-micrographs  were  shown.  In  the  case  of  alloys  containing  less 
than  the  eutectic  proportion  of  phosphorus,  however,  the  area  of  the 
copper  crystals  is  found  to  be  considerably  greater  than  tbat  calcu- 
lated from  the  composition  determined  by  analysis.  The  origin  of 
the  discrepancies  was  traced  to  the  segregation  of  the  eutectic,  the 
copper  crystals  which  separate  at  first  drawing  to  themselves  a 
portion  of  the  copper  of  the  surrounding  eutectic.  The  crystals 
are,  therefore,  surrounded  by  a  belt  of  copper  phosphide.  By 
measuring  the  area  of  this  belt,  and  thence  calculating  the  amount 
of  segregated  copper,  a  correction  may  be  applied  to  the  area  of  the 
crystals,  and  a  very  satisfactory  agreement  with  the  analytical  re- 
sults is  thus  obtained. 

Prof.  W.  W,  Haldank  Gke  (communicated)  suu:gested  that  the 
method  might  le  used  to  compare  the  relative  losses  of  the  constituents 
of  an  alloy  after  prolongeil  etching  with  dilferent  reagents,  or  after 
electrolytic  corrosion,  and  so  tluow  light  on  the  method  of  corrosion. 

Dr.  C  H.  Desiii  stated,  in  reply  to  a  (|uestion,  that  the  method 
could  not  beof  quitegenenda|i|ilic'ability,  it  Ijeing  useless,  for  e.xample, 
in  cases  where  the  alloy  w;is  liumoi;eneous.  It  was  also  necessary  for 
the  alloy  to  lie  in  a  state  of  [jli\>ical  equililjrium. 

Prof.  A.  K.  HiNTixcTux  added  that  the  method  would  probably  be 
usefully  extended  to  the  case  of  the  phosphor-tin  alloys. 

A  Paper  on 

"The  Interaction  of  Aluminium  Powder  and  Caibon," 

by  Frank  E.  Weston,  B.Sc,  and  H.  Kussell  Ellis,  B.Sc.,wasreadin 
abstract  by  Mr.  Westox.  Very  little  work  lias  been  done  on  the  combi- 
nation of  a\  andC  at  temperatures  lower  than  that  of  the  electric  fur 
nace.  Franz  Vichtev  {Zr  i  la  h .  A  iionj .  Cluiit.  1907,  54',  using  a  mixture 
of  soot  and  aluminium,  produced  an  impure  aluminium  nitride ;  Matig- 
non  {('.  11.,  CXLV.,  No.  17,  1907),  using  a  mixture  of  lampblack  and 
aluminium,  obtained  a  product,  on  heating  in  a  Perrot  furnace  which 
yielded  a  gas  with  water  consisting  of  96:36  per  cent.  Cff^  and336per 
cent.  H.  The  authors  have  shown  that  the  Al  powder  and  carbon 
can  be  made  to  react  at  temperatures  much  below  that  of  the  elec- 
tric furnace.  Mi.\tures  of  Al  powder  and  carbon,  wood  charcoal, 
sugar  carbon  and  graphite  have  been  prepared,  in  which  reaction 
takes  place  in  starting  with  a  fuse  of  Mg  powder  and  BaO^  as  in 
Goldschmidt's  reaction  ;  other  mixtui'es  have  been  made  which 
only  react  when  heated  at  temperatures  varying  from  400  0.  to 
1,000  C.  In  all  cases  the  products  of  reaction  were  found  to  be 
aluminium  carbide  (912  to  65-91  per  cent.),  alummium  nitride 
(367  to  42-16  per  cent.),  idumina  (11'07  to  55-4per  cent.),  aluminium 
and  carbon.  The  carbide  produced  is  most  probably  that  described 
by  Moissan  as  Al^C..,  since  the  gas  obtained  on  treating  the  product 
of  reaction  with  either  water  or  hydrochloric  acid  was  found  to  consist 
of  (JHj  and  H,  the  latter  coming  from  (1)  the  action  of  HCl  in 
unaltered  Al,  (2)  action  of  NH,  on  Al,  the  NH;;  being  formed  by 
the  action  of  water  on  the  aluminium  nitride.  The  authors  are 
of  opinion  that  the  chief  cause  of  the  reaction  is  to  be  found 
m  the  initial  oxidation  of  the  carbon,  by  atmospheric  (and  oc- 
cluded) oxygen  to  CO  and  CO.^  the  heat  of  this  reaction  causing 
the  oxidation  of  some  of  the  Al  to  ALO,,  and  the  lieat  of  this  reaction 
causing  the  combination  of  the  Al  with  carbon  and  atmospheric 
(and  occluded!  X.  (See  Matignon.)  This  view  is  supported  by  the 
fact  that  very  little  action  took  place  in  a  mixture  of  Al  and  wood 
charcoal  when  heated  to  bright  redness,  in  \  acuo,  in  a  steel  tube, 
whilst  the  same  mixture  reacted  energetically  when  heated  in  an 
open  basin  to  just  visible  redness. 

Dr.  F.  Mui.Lwn  Perkin  did  nut  agree  with  the  authors'  view  as  to 
the  c-au.'<e  of  the  reaction.  Tlicre  was  no  evidence  that  at  1,100  cleg.  CO 
could  be  reduced.  Possibly  the  reaction  was  started  by  superticial 
oxidation  of  the  aluminium. 

Mr.  Chari.es  Weiss  referred  to  thejiUnniuium carbides  found  at  the 
bottom  of  the  funuice.=  in  which  aluminium  is  ra.-rde.  As  a  rule  the.se 
carbides  were  entirelv  enclo-ed  in  a  coating  of  alumina. 


Mr.  H.  R.  El. I. IS  gave  some  further  particulars  regarding  the  nitride 
produced,  iirobably  Bv  the  action  of  nitrogen  at  a  high  temperatiu-e  on 
the  aluminium  carbide.  A.«  crufle aluminium  carbide  can  lie  made  li\ 
licating  clay  and  carbon  in  the  electric  furnace,  this  luethod  might  1h; 
ns  economical  .-r  one  for  the  tiNittion  of  atuiospberio  nitrogen  ai^hej 
combination  of  calcium  earblile  and  nitrogen  to  form  oyanamido,,.., .    '>,. 

Prof.  A.  K. .  Hi'S'i'lNcrt'ON  .sugge-sted  that  perhaps  the  author'.s  re'-' 
action  was  a  I i;i pie  one,  brought  about  by  the  presence  of  .-t  gas(('0.', 
or  CO)  between  two  .solids  whicli  would  not  react  atone.  The  gas^ 
unlike  the  earliou,  might  be  able  to  pei-ineate  the  Glin  of  o.tide  siit*^' 
iiiunding  tlie  ahimiliiiim,  getting  at  tli'o  actual  metal,  and  so  start  the-' 
r.jactioii. 

A  Note  on 

"  Technical  Chemistry  in  Russia  " 
was  communicated  by  Prof.  N.  Piltsciiikoie. 

The  Paper  refers  to  copper- refining  works  at  Moscow  and  St.  Peters- 
burg and  the  Laschinsky  electrolytic  method  of  copper  recovery  from 
its  ore  which  is  used  at  ]^>oleslav.  The  special  feature  of  the  process 
is  to'prev.ent  oxidation  of  iron  at  the  anodes,  and  consequent  waste 
of  current,  by  coating  these  with  lead.  The  Gorbov  and  Mitkie- 
vitch  arc  furnace  for  the  fixation  of  atmospheric  nitrogen  is  about 
to  be  w-orked  on  a  technical  scale.  In  this  the  current  of  air  draws 
the  arc  (the  voltage  across  which  is  6001, 500  direct  or  alternating) 
into  a  worm,  in  wliose  mouth  ia  formed  a  "  bunch  of  fire,"  through 
which  all  the  air  has  to  pass.  The  products  of  combustion  are  sub- 
sequently cooled  in  the  further  part  of  the  worm.  In  an  experi- 
mental 14  kw.  furnace  an  output  of  56  gr.  HNO.,  per  kilowatt-hour 
has  been  attained.  The  furnace  is  stated  to  be  simpler  and  more 
economical  than  the  Birkeland-Eyde  furnace.  Other  processes 
mentioned  are  the  late  Prof.  Kloboukoff 's  method  of  electric  tanning, 
which  prevents  fermentation  in  the  bath,  and  Dr.  Danilevsky's  pro- 
cess for  depositing  copper  on  leather.  The  purification  of  water  by 
ozone  is  being  experimented  with  at  St.  Petersburg,  and  at  Moscow- 
Prof.  Sokotolf 's  powerful  and  economical  ozoniser  is  being  tried. 


A  LARGE  CABLE  FOR  MINING  WORK. 

It  has  always  appeared  to  us  that  the  lot  of  the  cable  maker  is  a 
varied  one  (about  its  happiness  we  know  nothing,  and,  therefore, 
will  pass  no  opinion),  for  not  only  has  he  to  make  quite  small  wires 


Fi-i.L  8ize. 

suitable  for  winding  instrument  coils,  but  he  also  soars  to  great 
heights  in  the  manufacture  of  cables  suitable  for  large  power  trans- 
mission ichemes.  Again,  the  processes  by  which  his  results  are 
arrived  at  are  very  ditferent,  for  the  methods  of  manufacture  em. 
ployed  in  turning  out  a  cotton- covered  wire  and  a  lead  covered  and 
armoured  cable  cannot  by  the  most  elastic  stretch  of  the  imagina- 
tion be  called  the  same. 

The  employment  of  electricity  in  mining  work  naturally  makes 
for  the  use  of  cables  of  large  size.  The  great  demand  which  is 
concentrated  within  a  comparatively  small   area  of  supplj-,  even 
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wlien  a  fairly  high  voUagc  is  used,  makes  an  ample  cross  section  of 
copper  necessary,  while  the  almost  obligatory  employment  of  three- 
core  cable  in  three-phase  work  increases  the  area  of  copper  covered 
bv  one  armouring.  A  firm  who  are  making  a  speciality  of  this  kind 
of  work  are  Messrs.  W.  T.  Henley's  Telegraph  Works  Co.,  of 
Blomfield-street,  London,  and  among  their  products  may  be  men- 
tioned a  three-phase  cable  of  0-8  sq.  in.  section  for  a  working  pres- 
sure of  3,000  volts,  recently  manufactured  by  them  for  the  Powell 
Dufifryn  Steam  Coal  Co.  of  Aberaman,  near  Aberdare,  which  we 
illustrate  in  the  accompanying  figure. 

This  cable  is,  it  is  claimed,  the  largest  ever  installed  in  a  colliery  : 
it  is  one  of  the  largest  ever  made  for  any  purpose,  the  total  weight 
being  65  tons  per  mile,  the  overall  diameter  4|  in.,  and  the  break- 
ing stress  40  tons.  Itis  of  the  three-core  type,  the  conductors  being 
composed  of  91  plain  copper  wires,  each  0'104  in.  in  diameter,  equiva- 
lent in  sectional  area  to  0'8  sq.  in.  These  are  insulated  with 
paper  impregnated  with  special  insulating  compound  to  a  dia- 
meter of  1-34  in.  The  three  cores  are  then  laid  up  with  specially 
prepared  wormings  land  a  further  covering  of  impregnated  paper 
to  a  diameter  of  806  in.,  making  a  total  insulation  thickness 
of  0190in.  The  cable  is  also  sheathed  with  a  Board  of  Trade  earth 
shield  composed  of  copper  strips,  covered  with  a  continuous  seam- 
less tube  of  lead  016  in.  in  thickness,  served  with  a  heavy  coating 
of  tarred  yarn  aud  armoured  with  70  galvanised-steel  wires  each 
0  160  in.  in  diameter.  It  is  then  finally  served  with  another  heavy 
coating  of  tarred  yarn  and  waterproof  compound  to  an  overall 
diameter  of  4'25  in. 

Messrs.  Henley's  are  to  be  congratulated  on  the  successful  manu- 
facture of  such  a  cable,  which  is  a  very  Forth  Bridge  in  its  way, 
and  even  if,  as  we  are  told,  the  days  of  the  three-core  cable  are 
numbered,  it  will  remain  as  a  monument  to  the  skill  of  this  well- 
known  firm  of  cable  makers. 


PARLIAMENTARY  INTELLIGENCE. 

( Coidutwji  fi'um  /iuyt^  Ho.  J 

Lord  Welby  asked  why  perpetuity  had  been  spoken  of,  and  Mr. 
Buslie  exjjlained  that  ivnder  the  Bill  a  liody  wovild  have  to  be 
authorised  by  Parliament  to  acquiie  tlie  undertaking  at  any  time. 

By  Mr.  Er.skine  Pollock.  I\.C.  (for  Middlesex  C.  C.)  :  Several  of 
the  districts  in  Middlesex  for  wliieh  they  \vi.shed  to  take  powers  were 
supplied  by  the  North  Metropolitan  or  by  the  Metropolitan  Co., 
«ith  the  local  authorities  as  distributors.  The  North  Metro])olitan 
Co.  also  supplied  current  to  Middlesex  C.  C.  tramways.  Tlie  jjower 
company  there  might  under  some  circumstances  take  sui5]>l\-  in  bulk 
from  the  new  company.  The  loss  in  transmission  from  Barking 
would  not  be  more  than  .5  per  cent.  Stage  A  of  their  scheme  pro- 
vided for  expenditure  in  Middlesex,  and  the  ex|)enditure  for  the 
second  stage  practically  included  £1.. 527, 000.  He  certainly  objected 
to  striking  Middlesex  C.  C.  area  out  of  the  scheme.  He  was  not  siue 
that  they  would  not  get  the  tramway  supplv. 

■  By  Mr.  Frkeman,  K.C.  (for  London  C.  C. )  :  The  area  of  the 
present  bill  was  the  same  a-s  the  L.C.C.  bill  of  last  year.  The  system 
and  the  site  for  the  station  were  also  the  same  as  in  the  L.C.C.  bilL 
It  was  not  intended  that  the  bill  should  give  them  power  (which 
Mr.  Freeman  said  it  gave  in  it.s  present  form),  to  pay  8  per  cent, 
tlividend  from  the  very  beginning  if  the  money  were  earned.  The 
.Administrative  people  accepted  a  ])urflia.se  elau.se  in  (lie  later  stages. 
He  thought  that  cluuse  gaxe  jMiwer  to  purcha.se  at  the  value  of  the 
undertaking  witliout  value  of  goodwill.  in  regard  tn  the  |)rovision 
in  the  present  Bill  that  tliey  should  receive,  in  the  event  of  ptirchase, 
an  additional  amount  that  would  raise  their  dividend.s  up  to  li  ]>er 
cent,  per  anniuu.  they  thought  |)ower  companies  should  not  ho  pur- 
chasable, and  that  as  they  traded  on  a  very  small  margin  of  profit 
and  would  give  the  pul)lic  the  best  possible  service,  there  should  he 
«ome  certainty  for  their  eapitnl. 

In  ref-rence  to  the  j, urchr.se  clause  TjOrh  Wel'iy  leniiuked  that 
it  appeared  to  be  an  open  riucstlou  wlictber  obs.  Icle  plant  iniahl 
not  have  to  be  included  in  the  |iuicbn,se  price,  aud  .Mr.  Freenuui 
Bnid  it  was  obvious  that  if  the  plant  bad  not  been  kept  perfectly 
up-to-date  some  of  it  woidd  be  obsolet<>  at  the  (>nd  of  the  42  years. 

Mr.  Paiushaii.,  further  cro.ss-exaniined  by  Mr  Freeman,  xani  be 
did  not  think  it  unreasoi.able  that  a  publii-  body  wlio  wanted  to 
purcba'ie  all  the  electricity  iiiidertal;iiig.M  in  tlii-ir  nn-if  in  lil.'tl 
■bould  have  to  pay  bis  company  such  nn  amount  for  goodwill  as 
would  reprcHent  tbeir  carniiiyH  until  the  end  of  the  12  yeais.  provided 
the  value  were  properly  Hsccrlniucd.  Such  a  iirovisiiin  wa.v  necessary 
lo  indiir'c  people  to  finance  sucb  mm  undertaking.  Mi'  lliouglit  "  tbcii 
value  "  Hlioiild  be  the  money  tliiit  bad  been  spent  nn  piaul.  provided 
il  had  been  ke|)t  in  good  working'  order. 

Mr.  Free.man  HBid  what  bis  clientH  wanted  wan  that  at  the  ciul 
of  the  |)eriod  tliey  hIiomIcI  not  have  to  pay  for  macbinery  which, 
altboiiKli  properly  boiiKlil.  \va«  llicn  olwolete. 

.Mr.  Fir/.(ii;ii\i.i>  saiil  Lord  (  rlkh's  Conwulltce  laid  il  down  iIihI 
tlicrc  Hhoiild  not  be  a  pnnlinse  cjousc  in  |>ower  coiiipauii's.  anil  I  here 
bad  lieen  none  in  previoOH  power  IhIIh.  The  promoters  of  llw 
prenent  bill  would  have  no  ol>jecli(,n  to  being  put  on  ilie  same  terms 
iw  ga«  and  water  conipHiiies  as  to  purchase.  Iiut  if  ib.y  were  put  on 


the  ordinary  terms  of  the  Electric  Lighting  .Acts  there  might  be 
considerable  difficulty  in  raising  capital.     Owing   to   the  terms  of 
l>urchase   under   the   Electric   Lightinfj   .Acts   the   ortlinary   electric 
lighting   undertaker   wa.s  not  limited   in   the   amount   of   dividend. 
Some  of  them  in  London  paid  10.  12.  and  even  14  per  cent.     In  the  ■ 
present  ca,se  the  dividend  was  to  be  hmited.  and  there  was  a  purchase 
clause  as  well,  and  if  the  luidertaking  was  to  be  successful  the  pur- 
chase clause  should  be  one  that   would  not  prevent  capital   being 
raised.   They  were  making  a  concession  that  had  not  been  asked  from 
the  promoters  of  an\'  ]  lower  bill  that  had  been  jjassed.     The  Admin- 
istrative  Bill   as  introduced  did  not   contain  any  purchase  clause, 
but  after  it  had  jiassed  Lord  Camperdown's  Committee  and  when  it 
got  to  the  House  of  Commons  and  was  ]jassed  on  second  reading,  a 
member  authorised  to  speak  for  the  promoters  said  they  would  aseetrt' 
to   a   ]iurchase   clause   being  inserted,   and  a   ]iurcha«e   clause  waB  - 
brought  u|i  and  settled  by  the  committee.     That  was  not  the  sarae- 
as  in  the  Electric  Lighting  .Acts  nor  the  same  as  that  proposed  in 
the  jiresent  bill. 

When  the  Committee  met  on  Tuesday  Mr.  FiTzGebALD  said  be 
found  that,  as  Mr.  Balfour  Browne  had  said,  the  provision  in  the 
general  law  making  it  a  ]ienal  offence  tor  employes  of  contractors  or 
bodies  sup|)lying  gas  or  water  under  statutory  authority  to  join  in 
strikes  rlid  not  ajjply  to  electricity  undertakings,  but  the  statute  was 
the  C'oiis|iiracy  and  Protection  of  Property  Act.  IS7!l.  and  not  a 
Criminal  Law  Amendment  Act.  The  jiromoters  had  no  objection 
to  its  Vjeing  extended  to  electricity,  but  he  did  not  think  it  could  In- 
done  in  the  jiresent  bill,  liut  would  ha%e  to  be  made  the  subject  of  a 
pubhc  bill.  With  regard  to  the  method  by  which  the  statistics  of  the 
power  ill  use  in  London  which  «  as  not  supplied  by  electricity  had 
been  couijiiled.  one  source  was  a  Home  Office  return  showing  the 
nmnber  of  factories  and  the  number  of  hands  engaged.  Other 
information  was  obtained  by  Mr.  Parshall  from  the  L.C.C.  and  was 
compiled  for  another  [lurjiose.  viz.  :  in  connection  With  the  Council  > 
powers  as  to  providing  means  of  escajie  from  fire  in  all  factoric> 
employing  over  40  hands.  That  information  Wa-s  not  intended 
for  publication,  but  it  served  to  assist  the  Council  with  their  estimates 
jiut  before  I^arliament  iu  their  Electricity  Supjily  Bill  of  last  year. 

^Ir.  P.\RSH.\LL,  in  further  cross-examination  hy  Mr.  Freeman, 
said  one  third  of  the  suriilus  jirofits  of  the  new  comjiany.  after  pa\ 
nient  of  8  per  cent.  di%  idend,  would  go  to  sinking  ftind.  which  wovUd 
benefit  the  purchasers  at  the  end  of  42  years.  He  did  object  to  tin 
insertion  of  a  sKding  scale  of  dividends  and  i>rices  for  curreni. 
because  a  load  factor  might  develop  which  woidct  reduce  their  receipts 
althougli  their  exjienses  would  not  l>e  any  less. 

By  Jlr.  Wedderbitrn.  K.C.  (for  Croydon  Corpt>iatioii)  :  Croydon 
was  a  residential  district.  He  did  not  agree  that  the  ratepayers 
would  suffer  from  comiietition  liy  his  company  if  it  entered  the 
district.  He  declined  to  agree  tliat  his  com]iaiiy  should  he  pre- 
cluded iu  its  Bill  from  seeking  to  get  jirovisional  orders  iu  lUstricts 
where  Corporations  already  had  orders.  It  was  a  matter  for  argu- 
ment hy  counsel.  He  did  not  agree  that  if  his  company  and  the 
[iresent  undertakers  worked  in  combination  they  would  not  share 
alike,  because  the  latter  supjiUed  only  for  the  peak  load.  They 
would  get  the  benefit  of  the  com]iany's  40  per  cent  load  factor. 

By  Mr.  Bi.EXNERH.issETr.  Iv.C.  (for  Westminster  City  Council)  : 
He  helie\  ed  Westminster  ('oi-)ioranoii  could  bu\-  the  se\en  electricity 
supply  companies  undertakings  wliich  supplied  the  district  in  1931 
without  anything  for  goodwill.  He  also  ai-ce]ited  tlie  statement 
that  under  the  Central  Electric  Supply  Co.s  .Act.  100.").  the  Corpora 
tion  could  liuy  that  company's  Marylebone  station  on  the  same  terms. 
It  was  not  i-<irrect  to  say  that  an  undertaking  could  not  be  successful 
without  a  demand  for  |)ower  inuposes.  as  a  great  uiauy  companies 
g<it  on  without  it.  although  a  ]iower  deinaiid  was  a  valuahle  adjunct 
to  ail  electricity  supply  undertaking.  There  was  no  precedent  for 
the  po\>-ers  lhc\-  proposed  to  tal\t*  which  wouKi  euahie  thi'm  to  conn- 
into  Westminster  (niiiiiusst  other  places),  to  supply  electrical 
enerjiiy  to  railways  and  tramways,  hut  they  bound  tbeiiisolves  b\ 
certain  terms.  If  a  decision  of  any  body  had  to  be  sought  befoi' 
the  company  could  accpiire  and  alter  an  existing  undertaking  bc 
would  suggest  the  Board  of  Trade  iu  preference  to  the  City  Cnuni-il 
By  .Mr.  Edwahi)  Morten  (for  West  Ham)  :  Mr.  Pahshai.i.  said 
There  was  nothing  to  ]ire\-ent  his  t-ompauv-  coming  to  \\  est  Hani 
and  culling  rates  to  get  a  footing,  liut  he  did  not  thiiiU  it  likely 
they  would  do  so.  .According  to  the  liill.  I'onsuuiers  with  a  demand 
over  2."iU  kw..  with  load  factors  of  2.">,  woidd  hax  e  to  lie  supplied  b\ 
the  Corporation  at  O'.'iSaUd.  (which  .Mr.  Morten  said  was  exactl> 
tbeir  works  cost).  Cnless  they  were  content  to  supply  to  cousuiners 
of  that  ilescription  at  that  iiriee  the  Company  could  come  in  prtivided 
they  could  offer  a  better  price.  .As  Mr.  FitzCeiald  bad  said.  West 
Hani  stippiii-d  for  power  at  0-(l,">d.  in   1007. 

.Mr.    FiTzdEHAiii    offered  to  insiTl   in  the  bill  llie  same  provision 
as  hail  hccM  iiiscrleil  for  the  piolei-lion  of  the  London  Cnited  Tram 
ways,   hut    .Mr.    Morten  .said   that    would  not    he  of  any  use  to  West 
Ham.  IIS  their  iindertHkin^'  stood  on  a  differenl  footing. 

My  .Mr,  .\.  U.  Cane  (for  Marl_\<hone)  :  nespiie  the  price  paid  by 
the  Council  for  the  Metropolitan  Coiiipnny  R  niidertaliiiig  in  that 
area,  be  lliou>;ht  it  foir  for  bis  eonipaiiy  to  eoinpoli'  with  .Marylobone 
Council.  «  ho  would  hi"  given  the  benelit  of  the  Coinpunv  s  low  prices. 
Local  authorities  eo«t»  w-ere  on  the  M\ero>je  cheaper  than  llic  com 
panics  hei-nuse  tbe\-  Mere  iiiiire  recent.  The  reason  electrical  iilanl 
could  now  he  installed  at  ii  cheap  rate  wa^  nol  iiierel\  ItHi-aiise  elei 
trii-ai  in\enliuii  bad  advanced,  ImiI  particiilurly  Iwi'aune  it  ha  I 
ndvanceil  on  siieli  lines  tiint  it  would  be  hpnelielal  lo  crenle  a  big 
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ci-Mlral  iiiiilcilakinj;.  i'lw  sa\  ini;  In  .MMiylcboni'  Coiinril  l>y  takiiii; 
their  tiav  lnail  from  llio  loinpaiij  was  estimated  at  £3. 435.  Tlu- 
fart  that  the  works  eosts  at  Marylebone  were  only  i;2:5,(K>0  (as  staled 
by  Mr.  Cane)  instead  of  t'iS.STO'  (as  stated  in  Table  :!1.  ahliouKi'  the 
load  had  been  ineiea.sed.  wonid  not  wijie  out  tlie  |>i-o|io.sed  sa\  inn 
entirely,  because  the  sax  inj;  would  l)e  the  differenee  between  I  he- 
works  eosi  and  the  cost  of  the  eombined  supply.  If  llie  eonipanN 
ehnrp'd  the  Couneil  t  e  niaxinuim  price  the  savitiii  would  doul)lless 
disappear,  but  if  tli'  maximum  [iriee  was  charged  tlie  company 
would  not  expect  to  do  business  with  tlie  (_'oiuu*il. 

hi  reference  to  Mr.  Canes  observation  that  as  all  distributors 
would  have  a  separate  source  of  sujiply  the  Company  would  not 
(by  the  terms  of  clause  ."jT  of  their  bill)  be  bound  by  their  scheilulc 
priee.s.  Mr.  FitzGkkai.d  said  that  was  a  usual  clause  in  such  liills, 
and  wius  known  as  ihe  stand  by  clause.  It  had  been  passed  by  a 
Committee  of  the  House  of  Lords,  and  was  intended  to  avoid  llic 
dittienlty  supply  companies  had  to  meet  in  cases  where,  after  the 
compaiu'  had  jjone  to  expense  in  pro\'iding  a  su|^|»ly,  a  consumer 
w  ho  liad  a  separate  supply  only  used  the  public  supply  in  emergencies. 
I'nder  the  staml-by  clause  he  was  obliged  to  take  current  up  to  a 
certain  amount  or  in  any  case  to  pay  that  amount.  It  was  passed 
by  the  Sir  .James  Kilson's  and  Loril  Camperdown's  Committees. 

By  Mr.  CotmTHom'K  Munuo  (for  St.  Pancras  Council)  :  He  agreed 
that  if  the  Coinmiltee  found  that  the  company  were  not  going  to 
i-oiifer  an_\'  substantial  benefit  on  a  material  jiortion  o\'  the  rate- 
pa\"ers  tlie_\-  w(Uild  l>e  justilied  in  saying  they  should  lea\"e  St.  I'ancras 
alone.  He  supposed  there  would  be  tew  power  users  over  the 
2,")llkw.  limit  in  St.  Pancras.  His  company's  prices  would  work  out 
better  for  the  consumers  than  the  ])rices  in  Mr.  Merz's  bill.  The  higher 
the  loiul  factor  the  better  it  worked  out.  He  was  not  surprised  that 
ill  instances  whi<'h  Jlr.  Munro  mentioned  of  people  who  had  taken 
advantage  of  the  Council's  offer  to  supply  at  the  ])rices  in  Mr.  Jlerz's 
hill  (£4  |ier  kw.  and  id.  i)er  unit),  in  preference  to  the  Councils 
previous  charge  of  Id.  tiat  rate,  the  consumers  had  found  the 
charges  work  out  higher  and  afterwards  asked  to  be  jnit  on  the  Id. 
rate,  because  their  load  factors  were  very  low — 102  and  li'7. 

In  reply  to  Lord  Saunderson  Mr.  Cane  said  most  peojile  in  London 
had  low  load  factors,  and  he  was  endeavouring  to  show  that  the 
eompany's  charges  were  more  than  St.  Pancras  was  now  charging 
for  power. 

By  Mr.  William.s  (for  Stepney  Council)  :  They  reason  they 
a.sked  for  five  years  to  carry  out  their  work  was  not  because  they  were 
doiilitful  of  their  finance.  The  new  company  did  not  jiropose  to 
take  the  Councils'  undertaking  from  them.  They  might  compete 
with  them.  l)ut  they  would  give  them  the  opportunity  of  taking 
advantage  of  the  Company's  prices. 

By  Mr.  Gerald  Sanders  (for  Islington  Council)  :  Islington 
supplied  current  for  jiower  under  certain  conditions,  at  a  flat  rate  of 
Id.  He  did  not  know  that  he  would  quite  say  that  the  Islington 
undertaking  had  been  an  improving  one.  If  the  company  supplied 
the  Council  at  0'8d.  the  latter  would  not  necessarily  have  to  add 
something  for  distriliution.  as  they  would  buy  the  current  at  a  better 
loacl  factor  than  they  would  sell  it  at.  He  would  not  l>ind  himself 
to  accejit  a  clause  t<i  the  effect  that  if  the  company  commenced  to 
supply  in  a  district  they  sliould  be  bound  to  continue  to  do  so.  They 
w'ere  taking  1 1,800  B.T.  U.  per  pound  as  the  result  of  the  fuel  com- 
biLstion.  and  I.tJ  lb.  as  the  steam  consumption  per  unit  at  the 
generator.  Tliev  would  have  to  make  a  separate  calculation  for  the 
steam  consumption  per  unit  sold. 

This  concluded  Mr.  Parshall's  cross-examination,  and  the  Com 
inittee  then  adjourned  till  Wednesday. 

Mr.  Parshai.l,  re  examined  by  Mr.  Fitzgerald  on  \Vedne.sday. 
said  that  in  regard  to  the  suggestion  that  they  could,  under  clause 
52,  get  into  a  district  by  quoting  a  ridiculously  low  price,  and  might 
ifterwards  raise  the  price,  under  the  terms  of  that  clause  they  must 
jive  the  local  authority  the  option  of  taking  current  from  them  at 
the  price  quoted.  If  they  quoted  an  absurdly  low  price,  the  local 
iiiilhorily  had  the  first  call  upon  cheap  electricity.  .As  to  Mr. 
I'Icnnerliassett  "s  suggestion  that  iiiKler  the  provisions  of  clause  T-J 
ot  the  l)ill  they  miglil  buy  up  the  .seven  comimnics  supplying  W'esi - 
minster,  what  I'lau.se  73  enabled  them  to  do,  was  by  agreement  with 
any  authorised  undertaker  and  with  the  approval  of  the  Board  of 
Trade,  and  on  such  terms  and  conditions  a.s  the  Board  of  Trade 
sanctioned,  to  take  over  the  undertaking  of  the  authorised  under- 
taker. In  certain  circumslanees  they  might  take  over  undertakings, 
but  of  cour.se.  not  undertakings  doing  well,  as  these  viould  require 
a  large  amount  tti  capital.  The  seve  ncompanies  sujiplying  \\'est- 
niinster  represented  the  most  iirosperous  companies  in  London.  He 
agreed  that  if  they  were  foolisli  enough  to  follow  the  example  of 
Marylebone  Council  and  were  to  jiroceed  to  purchase  the  seven 
Westminster  companies,  their  case  would  be  seven  times  worse  than 
that  of  Marylebone  'I'hey  were  not  interfering  with  Marylebone 
except  for  a  very  small  power  jiortion  of  their  business.  In  regard 
to  other  large  hulk  supply  schemes,  witne.ss  .said  in  addition  to 
Chicago,  there  was  New  York,  which,  so  far  as  the  lighting  was  con- 
cerned, relied  now  on  one  bulk  supply  station.  Then  the  various 
traction  companies  had  their  own  stations. 

Mr.  Robert  Hammond  was  the  next  witness,  and  was  examined 
by  Mr.  Clode.  The  feature  he  had  always  considered  a  most  im- 
portant one  was  the  fact  that,  in  consequence  of  the  parcelling  out  of 
London  into  districts,  with  the  idea  that  the  local  authority  should 
only  operate  in  its  own  particular  district,  had  led  to  one  generating 
station  one  district.     The  outcome  was  no  less  than  6ti  generating 


Exlimnlc  of  Pourr  Hiqiiirtmintx  in  Area  of  Supply  made  hij  London 
CoiDilij  Coiinril  nflnials  in  1007.  an  r/iiolcd  by  Mr.  Hammond  : — 

Total  P""'*^""   . 

Xumber  of        number  of    ■•■"l>">'ements 
Factorie.^-.  i-ersons         '"  IT'-Po^ctl 

employed.        '"''":  .'^«"- 
'     '  mated  in  ii.r. 

.•\dministr*»tive    County    of  il.:?32  ...  3lil.287  if...  2!)3,SH7 

London,     and     City     of 

London 

Essex <i()l  ...  3"). 721  ...  3.">.!I7I> 

Kent 320  ...  111,402  ,,.  1S,!I7I 

Surrey      321  ...  o.lf.K  ...  ."i.!»2 1 

.Middlesex    34<l  ...  14,SI12  ...  Ili.240 

10,983      ...    43ti,430  ...        .370,99.'. 
Trades  in  H.P. 

Chemical    24.711 

Brewing 18.811 

Mills    71.32.-. 

Engineering   114,81)1) 

Printing      22,15.'> 

Builders'  Materials  12,137 

Textile    I,r>!l3 

Ordnance   32,2(i<l 

Laundry      .'),003 

Miscellaneous     (>8.125 

Total 370,99.'5 


stations.  In  addition,  there  were  eight  stations  for  railways,  and 
two  stations  for  tramways,  making  practically  7H  stations  within  the 
London  area.  The  idea  of  linking  up  only  ])erpetuated  this  evil. 
Jlr. Hammond  proceeded  to  give  the  Committee  a  technical  descrip- 
I  tion  of  the  process  of  linking  up.  This  was  followed  by  a  clear 
exposition  by  Mr,  Hammond  of  the  set  of  23  tables  comjiiled  by  the 
engineers  for  the  Bill,  and  the  titles  of  which  are  set  out  on  ])age  172 
ante. 

In  the  course  of  his  explanation  of  the  tables.  Jlr.  H.v:mmond 
said  in  table  3  he  had  debited  to  cost  of  generation  only  2.")  [ler  cent, 
of  the  management  charges.  ]jresuming  that  the  heaviest  cost  of 
management  was  that  connected  with  the  distribution  and  collec- 
tion of  accounts.  In  regard  to  interest  and  depreciation,  some  of 
the  London  authorities  had  obtained  loans  for  42  years,  but,  as  the 
ecjuation  of  the  plant  over  42  years  was  outside  the  question,  he  had 
adopted  the  Local  Government  Board  [leriod  of  2.')  years  through- 
out. The  number  of  units  distributed,  bv  lioth  local  authorities 
and  companies,  totalled  233,2(i0,109,  at  a  cost  of  1:1,387.989.  This 
worked  out  at  clo.se  upon  l'43d.  per  unit,  which  was  extremely  high 
for  the  j)roduction  of  that  enormous  amount  of  electricity',  and  if  this 
continued  they  v\ould  not  get  cheaper  electricitj'.  The  mistake 
that  had  been  made  in  the  past  was  decentrahsation.  The  supply 
should  be  centralised.  The  same  mistake  was  made  years  ago  in 
the  ease  of  the  gas  companies,  when  they'  had  little  gas  companies  in 
every  district,  but  gradually  amalgamations  took  jilace,  until  they 
got  aggregation  into  two  works  only  for  London.  Centralisation  of 
electricity  siij.ply  was  taking  |)lace  all  o^'er  the  world,  and  should 
also  take  jilace  in  London.  He  cited  the  ca.se  of  the  Niagara  Falls 
scheme,  and  coming  nearer  home  that  of  the  Tyneside.  It  had 
been  found  that  great  railway  companies  went  to  the  large  bulk 
suiijily  stations  rather  than  put  down  their  own  stations.  Only 
by  aggregation  could  thev  get  low  ]iriees.  Talile  5  showed  the  kind 
of  installation  he  thought  would  solve  the  problem,  and  set  out  in 
twostagesa  description  of  the  undertaking  they  proposed  for  London. 
Stage  .\  .'ihowed  that  even  with  only  a  maximum  loa^l  of  OO.OOO  kw. 
the  scheme  would  be  a  success.  The  aggregation  permit  ted  ])utting 
down  the  very  largest  sets  ;  they  wanted  less  plant  because  the  supply 
was  from  one  centre,  and  they  got  the  advantage  of  the  diversity 
factor.  Coming  to  table  '.).  witness  .said  thai  under  the  Bill  the 
distributor  was  allowed  to  demand  from  the  bulk  company  a  supply 
of  electricity  of  the  kind  he  wanted,  either  alternating-current  iin- 
transformefl,  transformed  alternating-current,  or  direct-current. 
Hence  the  tlifl'crence  shown  in  the  charges.  In  order  to  show  how 
these  charges  worked  out.  witness  ha'd  prepared  a  table  of  "  Speci- 
nieii  Calculations  ami  Prices  "  (this  was  put  in).  He  particularly 
wisherl  to  slate  that  talilc  11  was  purely  illustrative.  It  showetl 
that  if  the  bulk  idea  hail  lieeii  adopted  years  ago,  the  annual  amount 
of  energy-  v\'ould  only  cost  in  a  bulk  sujij'.ly  imdertaUing  £747.*.H7, 
against  t'hi'  pnwent  cost  of  £1,387,989,  a  ditference  of  £1140,072.  The 
table  illustrated  the  difference  between  the  cost  of  generation  ut 
the  present  time  and  what  the  costs  would  have  been  had  a  bulk 
supply  prevailed.  It  would  be  unsound  policy  to  perpetuate  this 
uneconomical  state  of  things  by  adding  to  the  generating  plant  in 
the  various  stations.  From  tables  13  and  14  the\'  would  see  what 
would  actually  take  place  in  each  case,  and  the  benefits  that  would 
accrue  to  tho.se  works  utilising  the  supply  instead  of  adding  to  their 
works.  Taking  Barking  as  an  instance,  here  they  would  use  their 
own  plant  until  the  time  came  when  fresh  plant  was  required.  In- 
stead of  getting  fresh  plant.  Barking  would  come  to  the  company. 
In  regard  to  table  10,  which  showed  the  growth  of  the  demand  for 
electricity  supply,  witness  mentioned  that  at  the  present  time  the 
industry  was  passing  through  a  keen  crisis  in  reference  to  the  "  wire   " 
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lamp,  tlie  first  effect  of  uliieh  woiild  no  doubt  be  that  tlie  con- 
sumption of  electricity  in  London  and  otlier  places  would  not  liave 
such  rajiid  <irowth  for  ligliting  as  it  had  had  in  the  immediate  past. 
The  "  wire  "  lamp  would  at  first  be  adoi>ted  by  those  now  using  the 
carbon  lamji)  whose  electricity  bills  would  come  down  because  the 
amount  of  electricity  consumed  would  be  less.  While  this  was  the 
immediate  effect,  however,  lie  felt  strongly  that  the  ultimate  effect 
would  be  to  greatly  benefit  the  industry.  Jn  i-egard  to  tables  17  and 
18.  Witness  handed  in  tlie  above  table  giving  "  An  estimate  of 
jiower  requirements  in  area  of  supply  made  by  London  Count\" 
Council  officials  in  19U7." 

In  any  jiower  bill  dealing  with  this  matter  conscientiously  the  bene- 
fits should  be  shared  by  consumers.  They  did  not  (liiiik  it  wise  to 
put  ill  the  Kitson  clause,  which  brought  in  arbitration.  Having 
offcretl  the  authorised  distributor  supi>ly  at  the  jjrices  set  out  in 
table  10,  each  distributor  would  know  exactly  what  i)rico  he  would 
have  to  ]iay.  The  authorised  distributor  would  get  the  benefit  of 
the  diversity  factor.  For  instance,  supposing  the  sum  of  the  maxima 
of  a  number  of  consumers  were  1.000  kw.  ;  no  two  of  these  would 
synchronise,  and  the  distributor  would  find  that  he  would  only  have 
to  call  upon  the  Company  for  something  very  much  less.  He  would, 
therefore,  get  a  double  profit.  With  a  diversity  factor  of  2,  he  would 
only  call  for  500  kw.  He  would  buy  the  .TOO  kw.  at  a  load  factor 
of  50  |ier  cent,  and  sell  1,000  kw.  at  a  load  factor  of  25  per  cent. 
Witness  considered,  therefore,  that  the  distriliutor  was  splendidly 
)jrote<tetl.  In  regard  to  consumers  beyond  250  kw.  big  lots  of  power 
were  more  the  subject  of  a  [lower  company  than  a  lighting  authority, 
and  were  therefore  put  in  the  same  category  as  railways  and  other 
large  consumers. 

Mr.  H.AMJioND  resumes  his  evidence  this  (Friday)  morning. 


PACIFIC  CABLE. 

Last  week  Mr.  BEr,T..\Ti!s  asked  the  I'nder-Secretarj'  for  the  Colonies 
whether  the  estimated  loss  to  tlie  British  taxjuxyers  (£62,590)  on  the 
Pacific  cable  for  1908-9  was  mainl\-  due  to  the  fault_\- route  selected,  to 
the  barren  rock  called  Fanning  Island,  and  whether  it  was  practicable, 
and  if  so,  would  the  question  lie  considered  in  conjunction  with  the 
Colonial  (loveruments,  to  under-run  and  re-lay  the  cable  to  Honolulu, 
so  as  to  benefit  British  .shipping,  afford  alternative  routes  by  the 
American  cables,  and  give  a  fresh  route  to  the  Far  East? 

Col  Skki.v  said  the  estimated  loss  on  tlie  ct'ble  for  1908-9  was  i'69,000, 
of  which  only  five-eighteenths  would  fall  on  Briti.sh  taxjxiytrs.  The 
route  via  Fanning  Ishind  was  adopted  in  accordance  with  the  desire 
of  tlie  Colonial  (lovcrnnients  that  the  cable  should  touch  only  British 
territory.  In  the  alisencc  of  suggestions  from  those  Governments 
H.M.  Covcrnment  did  not  jiropose  to  consider  the  question  of  re-laying 
the  line  so  as  to  touch  at  Honolulu. 


Burnley  Corporation  Bill.  — The  Police  and  Sanitary  Committee 

of  the  House  of  Commons  have  passed  the  tramway  portion  of  this  liill, 
which  authorises  the  construction  of  the  existing  tramway  in  Mau- 
chcster-road  to  the  boundary  of  the  borough,  the  extension  of  the 
Rose-grove  branch  and  also  a  branch  tramway  from  the  Duke  Bar  to 
Ilarlcsdyke. 

Tramway  Brakes- — Re|)lying  to  a  (jucstion  in  the  House  o£ 
Coinnious  (in  TliurMlay  last  week,  Mr.  Kearley  said  that  the  wliole 
(piestion  of  tramway  brakes  and  their  cMiciency  was  now  being  in- 
vestigated b}'  a  committee  appointed  by  the  Municipal  Tramways 
Association,  and  another  by  the  Tramways  and  Light  Kailways  Asso- 
ciation, and  when  iheir  ccniclusions  were  icceived  as  to  the  best  form 
of  brake  the  question  of  legislation  would  be  dealt  wilh. 
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Ernest  Scott  &  Mountain  (Ltd.)  v.  Kent  Collieries  (Ltd) 

The  hearing  of  this  case  was  resumed  on  Friday,  when  Mr.  J.\mes 
Fell,  manager  of  defendants'  colliery,  said  that  it  would  have  been 
po.ssible  to  get  to  the  bottom  of  the  020  ft.  level  flitli  an  ordinary 
punqi  in  about  a  fortnight.  He  was  not  an  electrician  and  coiUd 
not  .say  what  was  tlie  cause  of  the  breakdown  they  experienced. 
He  came  to  the  conclu.sinn  after  the  breakdowns  in  September  and 
November  that  the  power  of  tlie  pumps  was  not  such  that  they  could 
take  a  full  load.  No  test  could  show  lietter  the  actual  working  of 
tlie  pump,  as  to  whether  it  was  capable  of  taking  the  full  load,  than 
that  whicli  took  place  on  Nov.  17.  under  the  best  conditions  tlie  No.  3 
pump  at  full  load  took  from  25  to  30  tons  of  coal.  As  the  pump 
went  down  into  the  ])it  they  had  to  put  on  new  lengths  of  pipe,  and 
to  enaljle  that  to  be  done  taps  had  to  be  put  into  the  shaft.  That 
was  not  completed  until  August  or  the  middle  of  Sept.  On  July  31 
they  had  not  even  commenced  the  work  for  the  second  stage  because 
it  was  covered  with  water.  Between  Oct.  1  and  12.  the  No.  1  motor 
was  rewound  again  at  the  ColUery,  and  it  was  read\  to  go  on  working 
in  the  shaft  on  Oct.  12.  There  was  some  pumping  going  on  between 
Oct.  1  and  12  however.  On  Oct.  25  they  were  not  ready  with  the 
wincli  rojie  for  the  second  pump  so  that  Jlorley  was  unable  to  erei-t 
the  second  pump  at  that  time.  He  could  not  say  that  Morley  often 
pressed  him  to  complete  arrangements  in  order  to  liax'e  both  the 
pumps  in  the  shaft  at  the  same  time.  The  arrangements  for  lower- 
ing the  second  pump  were  completed  on  Nov.  3.  but  they  had  no 
time  to  get  it  down  in  the  shaft  before  the  other  pump  failed.  On 
Nov.  17  arrangements  were  made  for  working  the  punijis  in  series, 
one  on  the  tangye  le\el  and  one  on  tlie  shaft  bottom.  He  denied 
that  when  they  proceeded  to  lower  No.  2  inini])  into  the  shaft  it  was 
found  that  defendants  liad  not  supjJied  a  long  enough  win>  rope  to 
enable  the  pump  to  reach  the  water  level. 

Mr.  W.  J.  Horner,  a  director  of  defendant  company,  had  ne\<'r 
heard  a  suggestion  that  both  pumps  were  to  be  kept  i  i  the  sinking 
shaft  at  the  same  time.  Mr.  Lancaster  and  he  both  came  lo  the 
conclusion  that  the  piimiis  singly  would  not  do  the  work  they  were 
intended  to  do. 

Mr.  H.  M.  S.WERS  said  he  inspected  the  niaehincry  at  Dover  and 
made  a  report  to  defendants  on  Oct.  31.  With  regard  lo  the  motors 
he  was  of  ojiinion  they  were  not  capable  of  carrying  the  full  guaran- 
teed load.  He  made  calculations  from  the  dimensions  of  the  motors 
and  the  probable  extent  of  heat  lo.ss.  comparing  the  probable  amount 
of  loss  with  surface  by  which  the  heat  had  to  escape,  and  he  found 
that  the  quantity  of  heat  lost  per  unit  of  surface  was  about  foiu'  times 
as  great  as  that  usually  allowed.  The  usual  limits  of  the  rise  in 
temperature  were  70  F,  but  in  this  case  the  temperature  was  U  to 
twice  the  usual  limit.  He  attributed  the  breakdown  which  took 
)>lace  on  Oct.  17  at  a  depth  of  550  ft.  to  faulty  construction  and 
overheating.  A  motor  of  that  kind  required  something  in  the  nature 
of  forced  ventilation,  and  that  ditliiultv  could  be  got  over  by 
ventilating  arrangements.  That  diHiculty  was  successfully  over- 
come when  the  alterations  were  Muidc  in  No.  3  motor.  Witness 
said  that  when  cotton  got  charred  that  was  not  good  insulation,  this 
afTi'cled  the  lireakilown  liecausc  there  w<m'c  lcakag(\s  of  current 
through  charred  cotton  which  set  up  sparking,  and  cau.scd  rapiil 
local  deterioration  of  short  circuits  at  the  turns.  The  pumps  were  not 
ill  a  stale  efficient  enough  In  submit  to  a  test.  .\slo  the  coal  lonsiimp- 
lion  he  said  he  had  no  figures  of  the  actual  coal  consumption  from 
.August.  1901).  to  December.  I!MI7.  The  mere  arithmetical  capacity 
of  the  cylinder  of  the  engine  did  not  gi\c  cotichisivc  indication  of 
the  power  of  the  engine.  With  regard  to  the  drying  of  the  ini>lor 
wjiness  said  he  was  sure  thai  10.000  volts  had  nc\  it  been  ap|ilied  lo 
the  two  terminals  of  the  machines.  A\'hat  plaintiffs  meani  when  it 
was  staleil  that  the  motors  were  subjected  to  that  test  before  leav- 
ing their  shops  was  that  the  voltage  was  applied  bolween  the 
wiiulings  rtiul  the  iron  of  the  motor,  which  was  a  test  of  the  insula- 
tion between  the  wiinlings  and  iron  of  the  motor  :  but  was  no  tosi 
of  the  lerminals.  The  nn>isturi-  in  the  windings  came  from  iiiteriml 
condensation  for  in  the  examination  he  found  the  presence  of  copper 
sails  III!  the  wires  which  poinled  to  the  fad  ihut  tlu'  windings  had  not 
l)ccn  jiropcrly  dried.  The  circumstances  of  the  brt»ali(h>wn  of  the  moliu' 
also  poiiitcd  to  internal  coudiMisalion  as  the  cause.  Tli  •  presence  of 
copp<>r  salts  showed  that  the  moisture  must  have  been  in  contact  with 
tli((  wires  for  some  lime,  and  then  again,  if  the  water  eaiiie  from 
willioiit.  liireclly  llic  moisture  reached  the  live  wire  a  faith  of  eon- 
liiiclivily  would  have  been  set  up.  and  0  breakdown  occiiiied  iiu- 
niediatel\-.  In  two  of  the  lliree  inotor.s  which  hi*  examined  ther<* 
was  iiiHUllicit^nl  cooling.  The  main  ctading  factor  in  motors  <if  lliis 
charailer  waa  lhi>  amount  of  siirfaci'  for  radiation.  In  the  I  wo 
luacliincs  jn  quest  jtm  the  siii-fMc<<  radiation  was  much  sinalli'r  tinm 
llic  u.siial  piaiticc.  ^lu^  Ha.  an  clcmciit  di>tiiii||\  itinuccled  Hilh 
the  brcnkdiiun.  PlajntilTs  had  undoubtedly  relied  upon  water- 
'  iiolini;.  and  lind  not  taUiMi  neeessory  steps  lo  maUe  the  air  radiation 
cITeetni-. 

.Mr.  \V.  .\1.  Mom>i^;v.  .M.I.C.K..  presidenl  desigmiteof  the  Institution 
of  Electrical  KngineeiH.  t,aiil  he  was  cjilled  in  to  make  a  lest  of  gi'iierat- 
iiig  plant  and  one  of  the  eleclrii-al  puiiipo  supplied  by  plainlilTH, 
and  to  n>-cHrlaJn  whether  the  plant  complied  with  the  Bppeificntioii 
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and  toiulor  ns  rognnlod  tlio  nutpiit.  the  toinperatiiro  of  the  alter- 
natttrs.   tiiul  the  steam   (-onsiiinptioti   of   tlie  engine  ;    also  to  finci 
whether  tlie  elerlric  pvutip  worked  \intler  tlio  ,speciHed  conditions 
and  was  a  satisfactory  piece  of  nuvcliinery.      Witness  described  in 
detail  th«  results  of  his  tests,  &v.      According  to  the  specification 
the  generating  plant   had   to   he  capahlc  of  gi\  ing   HOO   kilo. -volt. - 
anil>eres  as  a  ni>rinal  toll  load  witli  a  niaxiinnni  rise  of  tcniporatin'O 
ahove  the  surrounding  air  of  not  more  than  70  K.  at  tlie  end  of  six 
hours"  n(.)rnml  full  load  vnn,  each  set  to  he  capable  of  an  overload  25 
per  cent,  above  nornud    load,  or  ^75  kilo.  \olt   amperes,  to  be  sus- 
tained for  half  an  hour,  without  exce.ssive  heating.      With  regard  to 
the  steam  consumption  the  specification  in  the  contract  was  that  the 
engine  should  not  consume  more  than  28  lb.  of  steam  per  kw.-hour, 
at  a  jiressure  of    llM)  lb.  per  sq.  in.  on  the    stop  \*al\'e,  the  engine 
being  non-com.lensing.      Tin*  pc.twer  of  each  motor  \\'as  to  be  300  H.i". 
at  1,440  revs.,  and  eacli  pump  to  l)e  capable  of  raising  1.000  gals,  of 
water  per  min.  against  a  liead  (iiuluding  friction),  of  (140  ft.,  which 
was  equal  to  a  pressure  of  277  Hi.   per  .s(|.   in.        In  order  to  get  a 
steady,  unvarying  run  for  testing  the  output  of  steam    consumption 
and  the  temperature  of   the  alternators,  witness  ran  the  machinery 
on  an   artiticial   load   consisting   of   water   resistance,   this  method 
being  more  favourable  to  the  contractors,  and  at  the  same  time  mak- 
ing it  easier  to  iletcrmino  the  actual  electrical  output  in  kilowatts. 
The   steam    <-onsinnption    wa.s   determined    by    carefully    measiu'ing 
the  water  fed  into  a  set  of  boilers  which  had  no  other  d\ity  than  to 
supply  the  engines  ;    all  auxiliary  ajiparatus  which  required  steam 
was  pro\ided  for  bv  other  boilers.     The  go\ernors  were  removed 
and  the  engine  run  with  the  valve  throttle  fully  open.     The.se  were 
normal  comlitions  as  far  as  testing  was  concerned.      Witness  took 
all  precautions  to  a\oid  leakage  and  to  measure  any  leakage  which 
did  occur.     The  water  was  pmiiped  into  the  boilers  from  a  largo 
iron  taid<  which  had  been  carefully  measured,  and  the  water  level 
ill  the  boilers  wa.s  also  carefully  registered  on  the  guages.      He  also 
put  a  guage  on  the  exhavist  and  ascertained  that  there  was  no  back 
pressure  there.      The  steam  gauges  on  the  boiler  and  engine  varied  a 
good  deal,  there  being  a  difference  of  as  much  as  15  |)er  cent.  None  of 
the  safctj-  \alves  blew  during  the  test  ;    the  pipes  from  the  cylinder 
cocks  were  tliseonnected  from  the  drains  and  led  into  buckets,  and 
tlie  steam  separators  were  treated  in  the  same  way.      The  glands 
were  tight,  practically  no  water  coming  through  whilst  very  little 
water    leaked    through    the    cylinder    drain    cocks.     This    showed 
exceptional  dryness  of  steam.      The  test  lasted  (i|  hours,  and  read- 
ings were   taken  every    15   minutes  of  all  electrical  quantities,   of 
pressures  of  steam,  of  the  temperature  of  the  alternators,  and  of  the 
engine  room,  &c.     Reailings  were  also  taken  from  the  boiler  house 
of  the  water   consumption,  very   carefully   calibrated   instruments 
being  used.     The  results  of  the  test  were  as  follows  : — Maximum 
kilowatts  obtainable,  a-s  an  a\erage  of  10  readings  at  100  to  102  lb. 
pressure.   .'Ho  re\s.,   250  kw.  ;    maximum  kilowatts  obtainable  as 
average  of  all  readings  during  (ij  hours,  at  pressures  ranging  from 
!)"  to   lOS  lb.,   250.       Maximum    temperature   rise   attained  at  (ij 
run  on  above  output,  on  artificial  load,  00"F.      He  also  tested  the 
electric  pump  and  generator.     The  generator  ran  on  a  load  for  which 
it  was  iiro\idcd   by  the  contractors,  the  load  on  the  motor  being 
arranged  liy  throttling  the  pumi)  to  represent  slightly  less  than  the 
specified  fidl  load  of  the  motor.     The  test  enabled  the  temperatui'e 
of  the  alternator  to  be  ascertained  mider  working  conditions  as  well 
as  the  tem|)erature  of  the  motor.     In  the  case  of  the  generator  ami 
electric  pumj)  the  test  lasted  54  hours,  and  then  he  had  to  stop  as  the 
motor  was  getting  hot.  and  it  would  not  have  been  safe  to  run  longer. 
On  an  average  of  254  kiln.  \(ilt    amperes  llic  maximum  tcnipcratm-o 
attained    in    5j    hours    was    1  1  1 -5  F.      Tlu^   steam    consumption    per 
kilowatt  hoin-  on  an  avcra,ge  load  of  250  kw.  WiUs  44,  and  the  electric 
|iiiin|)  tcmperatm-c  ro.sc  to    I  17  F.  as  already  stated  after  5[   hours 
running.      .At  the  time  of  stopping  the  temperature  was  still  rising 
rapiilly,  and  air  was  issuing  from  tin-  motor.     This  corresponded  to  a 
mean   internal    temperature   of    212^F.     That,    of   course,    was   an 
overage  :    at  times  during  the  test  it  was  higher,  and  at  times  lower. 
Such  a  temperature  was  not  safe  and  no  insulating  material  that  he 
knew  of  would  stand  it  for  long  :   also  the  expansion  and  contraction 
of  the  parts  did  great  damage  to  the  machine. 

Questioned  by  Mr.  Hutchinson  as  to  asbestos  windings  witness 
criticised  them  adversely,  declaring  that  they  were  inllanunable 
owing  to  the  mucilage  and  cotton  stuff  used  in  the  composition. 
After  he  had  made  the  above  tests  and  presented  his  iv|iorl 
plaintiffs  had  an  opportunity  of  reiieating  thi-m  and  objecting  to  the 
arrangements.  Mr.  Ravcnshaw,  for  plaintiffs,  did  nuike  a  test,  but 
according  to  witness,  that  gi'utleman  u.sed  inaccurate  appliances  and 
gciicraJly  failed  to  arrive  at  any  correct  results.  The  engines  were  not 
capidilc  iif  doing  any  more  than  his  test  showed,  and  he  had  heard 
nothing  to  alter  his  opinion.  The  alternators  were  clearly  over 
loaded,  and  the  question  of  the  25  per  cent  over  load  was  never 
approached,  as  there  wa.s  no  possibility  of  getting  it  upon  the  engines. 
S\r.  Ritssi;i.i„  K.t'.,  cross  examini'd  witness  at  some  length  as  to 
the  results  of  his  tests. 

Mr.  Kunest  G.  1'ink.  eli-ctrical  engineer  in  charge  of  the  plant,  on 
behalf  of  defendant.s.  said  he  had  co-operated  with  Mr.  Monlcy 
while  he  was  there  on  behalf  of  th<-  plaintiffs.  He  (witness)  was 
personallv  under  the  manager,  Mr.  Fell.  His  first  entry  in  the  log 
book  was  dated  March  31,  1907.  The  readings  of  the  cm-rent  and 
\oltage  were  obtained  from  the  engine  man.  Witness  had  to  work 
out  and  record  the  daily  a\  erages.  He  hatl  no  knowledge  of  any  tests 
being  made  on  Dec.  24  and  31.     On  Dec.  24  he  had  a  note  that  the 


motor  was  burnt  out  at  .■!.40  p.m.,  and  there  was  no  opportunity  of 
making  a  test  after  3.40  p.m. 

On  Tuesday  Mr.  J.  H.  Roscoe,  secretary  of  defendant  company, 
also  gave  evidence. 

Further  evidence  was  given  on  behalf  of  defendants  in  support  of 
the  counterclaim,  and  the  case  had  not  concluded  when  wc  went  to 
press. 

Bourne  and  Hollingsworth  v.  Marylebone  (London)  Council. 

On  Wednesday  the  Court  of  .Appeal  (Sir  Gorell  Barnes  and  Lord 
Justices  Farwell  and  Fletcher  Moulton)  concluded  the  hearing  of  an 
application  by  defentlants  for  judgment  or  new  trial  in  this  action, 
which  was  tried  before  Mr.  .Inst ice  Ridley  and  a  special  jury.  The 
action  wa.s  lirought  by  plaintilTs  to  recover  damages  for  alleged  breach 
of  contract  to  sup])l^\'  electrical  i^nerg_%*  to  ]>laintifif's  premises.  The 
facts  were  gi\en  in  our  issue  for  Feb.  14  last. 

Mr.  AfoNT.vfjUE  She.\rm.\n.  K.C,  and  Mr.  MfCARUiE,  who 
a|ipeared  for  a|)pellants,  contended  that  there  was  no  evidence  of 
any  contract,  and  that  if  there  was,  there  was  no  exidence  of  any 
authority  in  Mr.  A.  Wright  or  Mr.  F.  A.  Wilkinson  (the  engineers 
to  the  defendant  Council)  to  make  such  a  contract. 

Mr.  MoNT.\c.u,i5  Lush,  K.C,  and  Mr.  J.  D.  Cr.^wford,  for  re- 
spondents, submitted  that  upon  the  evidein-e  and  correspondence 
there  was  evidence  upon  which  the  jur^\'  could  find  that  there  was  a 
contract,  and  that  Mr.  Wright  and  Mr.  Wilkin.son  had  implied 
authority  to  make  the  respective  contracts. 

Sir  Gorell  B.\rnes,  in  giving  judgment,  said  it  seemed  to  him 
there  wan  no  e\'idence  which  the  learned  judge  ought  to  have  left 
to  the  jm'v  entitling  them  to  gi\'e  the  ansHcr  they  diil  to  the  first 
question.  (Did  Mr.  Wright  make  the  alleged  contract  in  June  ?— 
Yes.)  There  was  a  \'erbal  conversation  in  Jlay  which  was  to  be 
consitlered  by  Mr.  Wright,  who  then  wrote  a.  letter.  The  construc- 
tion to  he  placed  on  that  letter  xxas  one  entirely  for  the  jmlge  and  not 
for  the  jury,  and  the  letter  was  not  capable  of  the  construction  which 
plaintiffs  sought  to  place  upon  it.  The  letter  contained  no  liinding 
))romise  that  the  work  would  be  done  on  Sept,  1.  As  to  the 
second  contract  ho  could  find  no  trace  of  any  authority  for  Mr. 
U'ilkinson  to  make  such  an  exce|)tional  contract.  The  result, 
therefore,  was  that  there  was  no  evidence  to  support  the  finding 
upon  which  the  jury  arrived  as  to  the  alleged  first  contract,  and  if 
there  was  a.  second  contract  then  there  w'as  no  evidence  which  could 
reasonably  be  s\ibmitted  to  the  jury  that  Mr.  W'ilkinson  could  him- 
self make  it,  or  had  been  held  out  by  defendants  as  having  authority 
to  make  it  , 

Lords  Justices  MotJLTON  and  Farwell  concurred. 
The  appeal  was  accordingly  allowed,  and  judgment  entered  for 
apj)ellants,  with  costs. 

£  ssessment  of  Light  Railways  —Wakefield  Corporation   v. 
Wakefield  &  District  Light  Elys.  Co. 

On  Friday  last  the  Hou.se  of  Lords  (the  Lord  Chancellor.  Lords 
Macnaghten.  James  of  Hereford,  and  Atkinson)  dismissed  this 
appeal  of  Wakefield  Corporation  from  a  decision  of  the  Court  of 
.Appeal  affirming  an  order  of  the  King's  Bench  Division.  The  facts 
were  given  in  our  issues  for  April  13.  190(5,  and  March  22,  1907.  The 
|ioint  to  be  decided  arose  on  a  special  case  stated  by  justices  for  the 
City  of  Wakefield,  and  was  whether  certain  lines  of  rails  constructed 
and  laid  in  certain  public  streets  within  the  City  of  Wakefield  shotild, 
for  the  |iur|)oses  of  the  general  district  rate,  be  as.sessed  at  their  full 
net  annual  value,  or  whether  llicv  should  be  assessed  in  the  pi-opor- 
tiou  of  one  fourlh  only  of  such  net  annual  \alue  pursuant  to  sec.  21 1 
( l/j)  of  the  I'ublic  Jlealth  .\ct.  1S7.).  The  justices  held  that  resiion- 
dents  wi'i-o  liable  to  be  assessed  and  to  pay  on  the  full  net  annual 
value  and  ordered  accordingl.v.  The  King's  Bench  revcr.scd  this 
decision,  and  held  that  respondents  were  liable  ti)  be  assessed  in 
the  proportion  of  one-fourth  i>nl>'  of  the  net  auiiunl  \  aluc. 

After  hearing  counsel  (Mr.  Macmorran.  K.C..  and  Mr.  W.  JL 
Mackenzie)  for  appellants  (Mr.  Danckwerts,  K.C  and  Mr.  Ryde, 
for  res|iondents.  were  not  called  upon). 

The  LoRO  Chancellor,  in  delivering  judgment,  said,  I  think  it  is 
clear  that  the  Light  Railwa.x'  Company  was  here  the  occupier.  It  is 
clear,  too, that  the  structure  was  a  railway  and  that  it  was  constructed 
under  the  iKjwers  of  an  .Act  of  Parliament.  The  only  i)oint  upon 
which  there  can  be  any  difficulty  is  upon  the  ipiestion  whether  the 
land  is  used  only  as  a  railway.  I  think  the  user  is  the  user  by  the 
occupier  who  is  to  be  rated,  and  that  under  those  circumstances  the 
\  icw  of  the  Comt  of  .Ajjpeal  should  laevail.  I  am,  therefore,  for 
affirming  the  judgment. 

Lord  Macnaohten,  Lord  jAMEs'and  Lord  .Atkinson  concurred, 
I  the  appeal  was  dismissed. 

Electric  Railway  Rating  Appeal  —Liverpool  Overhead  Rail- 
way Co.  V.  Liverpool  Parish  Assessment  Committee. 

.At  the  Liverpool  City  .Sessions  recently  the  Deputy  Recorder 
rlclivered  judgment  ill  tJiis  rating  appeal  in  respect  of  two  nssess- 
nients  in  the  parish  of  Liverpool,  the  total  ratalile  value  of  which  is 
to.Otili.  It  was  said  that  on  Jan.  27,  1908,  the  solicitors  for  respon- 
dents gave  notice  that  only  £4,200  would  be  supported  by  evidence 
and  their  first  witness  (Mr.  .A.  L.  Ryde),  estimated  the  figure  at 
£4,414.  As  against  the  £4,200  appellants  contended  that  the 
■'  ratable  "    should  stand  at  only  £1,433.      Dui-ing  the  hearing  the 
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]iai'ties  agreed  upon   a  figure  for  the  gross  reeeipts  of  the  luider- 
taking.  and  also  upon  niaiiy  of  the  doduetions  which  are  to  be  made 
towards  arriving  at  the  ratable  value.       Where  they  finally  differed 
the  witnesses  for  appellants  had  (the  Deputy-Recorder  said)  more 
accLU'ate  sources  of  Ivtiowledge  as  regards  the  se\"eral  items  of  expendi- 
ture,what  chattels  were  in  use  on  the  underlaliing  and  what  were  their 
res|iecti\'e  actual  values  in  1905.     Tliat  tlate  wa.s  taken  because  it 
was  agreed  between  the  parties  that  (lie  basis  of  assessment  was  to 
be  the  position  in  that  year.     Appellants  were  fortunate  in  that  as 
regards  many  of  the  hea\ier  chattels  which  recpiired  \aluation  the.\ 
were  able  to  put  in  actual  valuations  arrived  at  upon  inspection  of 
each  article  bj'  Mr.  Ingram  and    Mr.  C'ottrell.  whilst  respondents' 
witnesses  sometimes  valued  from  types  without  inspecting  all  the 
articles,  and  arrived  at  their  values  by  taking  the  original  price  and 
making  certain  theoretical  deductions  therefrom  in  respect  of  age. 
probable  wear  and  tear,  changes  in  price,  &c.      The  latter  \aluations 
had  been  mainly  useful  in  affording  checks  u|)on  the  correctness  of 
the  former.     The  Court  had  decided  upon  figures  in  respect  of  the 
deductions.  &c..  which  remained  in  dispute,  but  there  were  only  two 
which,  on  account  of  the  amount  or  the  principle  involved,  needed 
to  be  mentioned.     As  regarded  the  number  of  motors  said  to  be  in 
excess  of  what  a  hypothetical  tenant  in  190.5  would  have  reasonably 
estiniated  as  necessary  to  be  purchased  in  order  to  cai^ry  on  the  imder- 
taking.  the  court  had  taken  into  account  that  in  that  year  the  Lan- 
cashire and  Yorkshire  Railway  Co.  had  not  liegvm  to  run  their  trains 
upon  appellants"   line,  so.  that  appellants  required  moi'e  motors  in 
190.5  than  they  did  now.      While  the  court  considered  that  those 
working  the  line  in   1905  were  in  a  better  position  to  judge  of  the 
nimiber  of  motors  actually  necessary  than  were  experts  who  made 
theoretical  estimates  in  1908,  yet  the  conclusion  the  Court  had  come 
to  was  that  there  was  an  "  excess."   which  was  to  be  calculated  out  at 
£1,440.     A  question  of  principle  was  invoh'ed  in  the  claim  on  Mr. 
Cottrell's  statement   of  £3,127  for  "  twelve  months'  depreciation  of 
tenant's  capital."     Appellants'  counsel  (Mr.  Ryde)  submitted  that 
that  came  under  "  working  ex])enses."     Were  an  allowance  for  this 
suggested  depreciation  to  be  sustainable,  it  would  appear  to  the  Court 
to    come   rather   more   fitly   under    "  repairs   and   renewals,  "     and 
jjarticularly  under  the  latter.      Simis  for  "  repairs  and  renewals   ' 
had  been  agreed  upon  between  the  parties,  and  in  the  opinion  of  the 
Court  those  sums  were  sufficient,  and  it  seemed  to  the  Court  that  the 
claim  for  £3,127  was  based  upon  a  misapprehension.      No  suggestion 
was  to  be  found  in  any  of  the  ca.ses  that  the  capital  of  the  hypotheti- 
cal  tenant  was  to  be  assumed  to  have  depreciated  by  25  per  cent, 
during  the  twelve  months.    The  hypothetical  tenant  was  imagined  as 
entering  upon  the  occupation  in  1905.  when  the  tenant's  capital  was 
supposed  to  be  in\'ested  at  actual  values  in  articles  which  might  be 
viewed  as  at  that  time  probablj'  depreciated  from  their  original  cost 
price.      If   the   depreciation   were   25   per   cent,    then    75   per   cent, 
remained,  and   that   75  per  cent,    was  the  caiiital  invested  by  the 
li\pothetical  tenant  and  by  the  sums  allowed  for  rejiairs  and  renewals. 
The  stock  re|ircscnted  by  that  capital  was  a]))iarontly  maintained  at 
astaiiilaril  level  for  that  year,  and  so  on  from  year  to  year,  and  the 
Court   was  not  satisfied  that  in    1905  a  further  25  |)cr  cent,  of  the 
ca))ital  was  in  fact  lost  as  suggested.      The  ratable  \alue  of  the  whole 
undertaking  having  been  ascertained,  the  \  ahiation  of  the  generating 
station  became  the  subject  of  a  very  marked  difference  of  opinion 
between  the  ]iarties.      Its  value  had  to  be  ascertained  in  order  that 
it  might  bo  deducted  from  that  of  the  whole  undertaking,  so  that  the 
resulting  balance  might  be  distributed  among  the  various  parishes 
in  i)roportion  to  their  respective  recci)its.      For  the  whole  undertak- 
ing, including  tlie  generating  station,  appellants  suggest<Ml  a  \'alua- 
tion   >i)ion   the   proportion   of  capital   expended   in   construciion    in 
each  parish.     That  method  the  Court  was  imable  to  accept.      The 
age  of  the  undertaking,  the  fact  that  exten.sions  at  either  end  were  not 
coeval  with  the  original  line,  the  alterations  at  Dingle,  and  also  the 
fact  that  he  was  not  .satisfied  that  the  line  (including  (he  stations) 
did  nr)t  tlepreciate  by  nature.  cxpoHure  and  age  niorti  quickly  (iian 
Ijie  generating  station,  led  (he  Coiu'(  (o  rcgre(  (ha(  Mie(hod.    Having 
quoted  dciidi'd  cases  th(^  l)cpu(%    Kccoriler  said  (h.i(,  applying  (hose 
principles  (o  the  ialciila(  ions  pliircd  belrire  him  as  (o  (he  s(  iiic-(  mill 
value  of  the  generating  station,  hi'  had  esliniateil  its  reidal  \aliie.  and 
the  filial  lesiilt  was  that  the  values  in  tlie  parish  of  Liverpool  worked 
out  at    (a)  gross  £2.4!)0,  net    il.OliO;     (/<)  gro.ss  £2.790,   iie(.  £l,«li(l. 
J<cspoiidiii(M  iiiiis(  pay  appellants'  costs  of  (he  appeal. 


MUNICIPAL,  FOREIGN  &  GENERAL  NOTES. 

APPOINTMENTS  VACANT  AND  FILLED. 

Applications  are  invi(fil  for  tlie  position  of  licad  of  the  oloctrical 
engineering  department  of  the  Jliilifax  Technical  College.  Salary 
.L'200  per  annum,  ApplicationH  to  the  Hecrotary  (Mr.  W.  II.  Ostler), 
Kducation  Ofliees,  Halifax,  hy  June  1.     See  an  oilverlisemcnt. 

Applications  arc  invited  for  the  position  of  nssiBlant  professor  of 
physicH  at  fleriot- Watt  College.  I''.ilinburgh.  Salary  i,"225  per  annum. 
Applications  by  May  '23. 

A  professor  of  mechanical  engineering  is  required  for  I'oona  Col- 
lego  of  Science,  India.  Salary  11. .500,  rising  to  U. 1,000  per  month. 
Applications  to  the  Secretary,  I'liblic  Department,  India  OHice, 
London,  by  .lune  15. 


Mr.  Goo.  Thomson,  chief  assistant  electrical  engineer  at  Swansea, 
has  been  appointed  electrical  engineer  at  Neath. 

Mr.  Benson  has  been  appointed  chief  mains  superintendent  at 
Swansea. 

Mr.  D.  M'CoU,  jun.,  has  been  appointed  general  manager  of  the 
Shanghai  electric  tramways. 


Accrington. — The  Council  have  applied  for  sanction  to  a  loan  of 
i£l,400  for  a  water-cooling  tower. 

Ayr. — The  Council  have  decided  not  to  proceed  with  the  order 
for  the  extension  of  the  electric  lighting  area  to  AUoway  and  Prest- 
wick  on  account  of  the  onerous  conditions  attached  by  ths  Councils 
of  those  districts  to  their  consent  to  the  order. 

Bath. — The  provisional  agreement  entered  into  in  Feb.,  1907, 
between  the  Corporation  and  Mr.  E.  Sehenk  (acting  for  a  syndicate) 
for  the  sale  of  the  electricity  undertaking  was  not  completed,  owing 
to  the  syndicate  not  having  complied  with  the  conditions  laid  down. 
As  a  result  of  further  negotiations  with  Mr.  Sehenk  fresh  j  roposals 
have  been  submitted  to  and  adopted  by  the  Electric  Light  com  mittee. 
The  main    features  of  the  original    terms  included  the  pavnu'n( 
to  the  Corporation  in  cash  before  the  31st  Oct..  1907,  of  the  jiurchase 
money,  representing  the  actual  capital  cost  to  the  Corporation  of  the 
undertaking  with  a  further  £2.000  exjjenses  of  obtaining  the  provis- 
ional electric  lighting  order,  together  with  a  cash  bonus  of  £10,000 
to  be  )iaid  on  or  before   31st  Dec.   1908,  and  a  further  bonus  of 
£10,000,  or  a  free  supply  in  perpetuity  of  electric  energy  to  the  \alue 
of  £450  ]ier  annum,  as  soon  as  the  undertaking  became  vested  in  the 
company    in    ])erpetuity.     Instead    of    the    purchase    money  being 
paid  down  in  cash  the  amount  is  now  to  be  paid  by  an  instalment  of 
£22.500  on  the  signing  of  the  agreement  and  the  lialance  by  annual 
sums  extending  over  30  years.     The  transfer  is  to  be  carried  out  by 
a  lease  to  the  jjurchaser  for  30  years  from  31st  March.  1908.  with  a 
covenant   liy  the  Corporation  to  convey  the  property  absolutely  if 
all  the  instalments  are  duly  paid  and  the  covenants  jjerformed,  with 
power  for  the  lessee  to  pay  in  advance  sums  not  less  than  £5.000  each 
in  reduction  of  the  rent.     The  lease  shall  be  executed  immediately 
after  the  Board  of  Trade  consent  to  the  transfer.      Current  contracts 
shall  l)e  assigned  to  the  purchaser  with  the  lea.se,  and  the  lessee  shall 
indemnify  the  Corporation  against  the  same  and  any  other  liabilities, 
except  only  capital  liabilities  on  loan  account,  in  respect  of  which 
the  Corporation  shall  indemnify  the  lessee.      If  the  lease  is  not  taken 
up  witliin  one  montli  from  the  date  of  the  consent  of  the  Board  of 
Trade,  or  if  the  consent  of  tlie  Board  is  refused  or  is  not  oijtained 
within  three  months  of  tlie  date  of  the  agreement,  the  Corporation 
may  rescind  the  contract  and  may  retain  as  forfeit  out  of  the  sum 
dejiosited  £5,000  if  the  a-ssent  of  the  Board  of  Trade  Iwis  been  obtained 
and  £2,500  in  any  other  contingency.     The  Corporation  shall  carry 
on  the  business  from  31.st  March,  1908.  on  behalf  of  the  imrchasor 
until  the  lease  has  been  taken  up       A  further  agreement  is  to  ho 
entered  into  between  the  parties  defining  the   torms  for  supply  of 
energy  to  tlie  Corporation  for  lighting  and  other  purpo.ses.      If  the 
T3oartl  of  Trade  refuses  consent  to    transfer  in  |.)er|;)etiiit\'  the  coiu- 
jiany   may   promote  a  bill  at   their  own  expense  to  authorize   the 
Corporation  to  convey  the  undertaking,  and  the  Corporation  under- 
take (if  such  bill  is  promoted  within  two  years)  to  support  its  pro- 
motion.     If  the   transfer  in   perpetuity  is  not  obtained   either  by 
sanction  of  the  Roard  of  Trade  or  by  bill  the  purchaser  will  be  tlis- 
chargiMl  from  his  liability  to  give  free  energy  to  the  extent  of  £500 
per  annum. 

The  third  schedule  to  the  proposed  agreement  contains  the  pro- 
visions of  the  lease  and  includes  a  covenant  by  the  lessee  to  give  the 
free  supply  of  energy  to  the  tVr]>oratioii  for  lighting  public  buildings 
and  other  property  or  for  power,  bent  ami  odier  )iiirpo-:es. 

The  presenl  chiiiges  .shall  be  (lie  maximiini  scale  (o  privaie  con- 
sinners  and  ail  surplus  profits  afler  paymeii(  ot  4  per  een(.  on  tli" 
ordiiiai-N'  .shares  sliall  be  applieii  in  riMlucing  charges  mil  11  (he  lost 
of  pii\«(e  iighiiiig  lias  been  rediieed  from  .5d.  (o  4d.  |ier  null.  Tin 
I '111  II  pun  \  shall  iio(  (raiisfer  lo  or  join  willi  any  odier  eoiii|iaii\  siipplv 
ing  lit:lil  odiei-  Ihiui  electiic  iiglil  in  (he  t'i(y.  The  compiiny  «ill 
spiiiil  a(  leiisl  £30,00(1  during  (lie  iiex(  IM  months  on  luldiiioiis  (o  (lie 
iindei  lakiiig,  of  which  at  least  £20.000  shall  be  expended  on  works 
"  illiiii   (he  Ci(y. 

Schedule  four  provides  (lia(  the  price  for  street  lighdng  shall  be 
tor  (he  same  anioiin(  of  light,  for  the  same  number  of  lamps,  burning 
(or  (he  same  hours  as  during  the  year  ending  March  31.  190S  :  For 
one  year  eoiiinu-ncing  1st  .\pril.  I90S.  £4.390:  (roiii  ls(  .April.  1909. 
and  (hereafler.  £3.512  per  annum:  from  ihe  dale  h  hen  the  I'om 
paii\  .-.ball  liiiM'  jMiid  a  divitleiid  of  4  per  cent,  on  (heir  ordinary 
shares  i;2.ll3l  per  iiiinum.  For  ligliling  public  buildings  and  odier 
proper(y  belonging  (o  the  Corporation,  the  prices  shall  be  the  same 
as  (o  ordinary  consumers.  The  Corporaiioii  miderdike  to  dike 
from  (he  company  all  elee(riei(y  used  by  them  for  seven  years  from 
date  of  agreement,  and  (o  use  for  street  lighting  during  each  of  those 
years  such  an  amoiin(  of  energy  as  will  give  (he  same  amoiin(  ol 
liglKing  for  the  hhiiic  number  of  lamps  burning  the  same  hours  as 
during  till'  year  ending  the  31st  March.  190S.  The  (irice  shall  inehide 
rt'pairs.  renewals,  mainteiiBnce.  attendance  and  odier  expenses. 

Bcxhill.— The   I'.lectric   Light   committee   reporli'd  on   Monday 
tliat  the  electricity  dopartiiient  had  made  good  progress  during  the 
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year.    The  gross  profit  was  i:4,4.')l.  Os.  od.,  and,  after  paying  in- 
terest and  sinking  fund,  the  net  profit  was  i,'l,017.  1.5s.  9d. 

Brazil. — Mr.  G.  Campbell,  British  Vice  Consul  at  iUo  de  Janeiro, 
in  reporting  upon  the  mining  industry  in  the  States  of  Minas  Gerae?. 
refers  to  ilie  iibundant  supplies  of  water  which  are  available  at 
Minas  Geraes,  and  which  are  being  used  for  wotking  the  mines,  and 
(or  generating  electricity  for  lighting  the  towns.  Mr.  Campbell 
continues : — 

TluTi"  is  a  great  future  for  eleitricity  in  the  ountry.  and  it  is 
already  developed  to  a  lonsiderable  extent.  Small  towns  of  4.0(10 
inhabitant.^  have  electric  light  and  some  have  tramways.  Add  to 
this  that  there  are  nuiiilicrs  of  small  factories  whose  existence  nnist 
depend  on  eciiniimy.  iliat  hulter  and  cheese  are  made  in  Inryc 
qiianlities.  and  lliat  lirazil  is  iuul>itinus  to  become  a  manufacturing 
country,  and  tliorc  slioulil  he  man\*  opportunities  fur  ciccti'ical  cngi- 
ne*»rs.  There  is.  in  partit-idar.  one  industry  still  luidevoloped  — 
smelling.  The  whole  <if  the  elevated  region  constituting  the  centre 
of  Miiuis  Geraes  is  notably  rich  in  iron  ores,  whose  piuity  is  remark 
able,  but  the  diflficulty  remains  that  the  fluid  iron  cannot  be  converted 
on  the  spot  into  conunercial  prodnct.s  vmtil  some  economical  method 
of  smelting  is  discovered.  It  is  said  that  electricity  would  be  too 
expensive,  but.  with  the  existing  water  power,  it  seems  that  this 
woidil  be  the  best  solution  tudess  the  price  of  coke  is  considerably' 
reduced.  The  School  of  Mines  at  Ouro  Preto  i.s  shortly  going  to 
make  some  experiments  in  snieltinf;.  The  State  of  Minas  Geraes 
is  221..S1I4  si|uare  miles  in  area  with  a  population  cit'  about  4.000.000, 
and  il.s  known  minerals  are  gold,  diamonds,  precious  stones,  man- 
ganese iron,  cinnabar,  platininn.  galena,  graphite,  {palladium  a.ssoci- 
ated  with  gold,  a-sbestos.  mica.  talc,  molybdenum,  monazite.  -About 
2,00(»  M.c.  of  electric  power  is  already  employed  at  the  nunes  in  the 
district.  .-V  iirni  of  electricians  nii^ht  be  able  to  obtain  some  small 
orders  and  c<tulil  iLse  this  upportimity  to  study  the  country'  aiul  the 
abundant  water  supi>l_\-  with  a  \iew  to  eventually  installing  a  plant 
for  smelting  purposes.  The  development  of  the  mining  industry 
will  afford  an  o[)ening  for  machinery  and  implements,  and  if  the 
shortage  of  labour  continues,  electrically  worked  tools  will  be  used 
as  far  as  possible. 

Brighton.  —  It  is  reported  that  there  was  a  deficit  of  about 
£2,000  on  the  past  year's  working  of  the  electricity  undertaking, 
against  £976  in  1906  7,  and  a  profit  of  ^£-5,381  in  1905  6. 

British  Chamber  of  Commerce  (Paris).— The  1907  annual 
report  of  the  ISritish  Chamber  of  Commerce,  Paris,  a  copy  of  which 
we  have  received,  contains  much  commercial  information,  stuistics, 
&c.,  which  should  prove  useful  to  firms  doing  business  with  France. 

Burslem. — The  Council  have  agreed  to  give  a  supply  of  electric 
current  to  Messrs.  Doulton  &  Co.'s  works  and  to  Messrs.  Meakin, 
but,  in  view  of  the  federation  of  the  Potteries,  the  Electric  Lighting 
committee  want  a  clause  inserted  in  the  order  providing  that  the 
clause  as  to  revision  sh  11  n  jt  affect  contracts  entered  into  prior  to 
the  date  on  which  the  order  shall  come  into  force. 

Camp  Lighting. — The  annual  camp  of  the  Royal  Bucks  Hussars 
(Buckiugliamshire  Imperial  Yeomanry)  opened  on  Tuesday.  The 
regiment,  which  is  commanded  by  Col.  the  Hon.  H.  Lawson,  will 
encamp  in  Stowe  Park  tor  lu  days.  \  feature  of  the  camp  will  be 
the  fact  that  it  will  be  lighted  throughout  by  electricity.  The  plant 
has  been  constructed  by  Messrs.  Cooper  &  Co.,  under  the  direction 
of  Messrs.  O'Gorman  &  Cozena-Hardy.  The  engine  and  dynamo 
for  generating  the  current  are  of  special  pattern,  mounted  on  an 
artillery  gun  carriage,  and  are  of  a  type  which  is  being  used  for  the 
first  time. 

Chili. — In  a  valuable  report  by  Mr.  Consul-General  Leay  on  the 
trade  of  Chili  in  1907,  the  following  notes  occur  ;  — 

-Macliinery  for  the  new  nitrate  works  lias  been  imported  mainly 
from  the  United  Kingdom  aiul  Germany,  the  Uuit*Ml  Ixingdom  secur- 
ing the  larger  share  of  these  orders,  the  chief  portion  of  which  con- 
sist of  boilers,  tanks  and  jjiping.  British  work  in  this  department 
is  well  known  and  gives  satisfaction.  In  the  case  of  electrical  goods. 
however,  America  and  Germany  appear  to  be  ahead  of  the  United 
Kingdom  and.  as  there  is  a  growing  tendency  towards  an  extension 
of  the  iLse  of  electricity,  it  is  to  be  regretted  that  British  makers  are 
not  competing  more  suecessfull\-. 

The  town  of  Pisagna  is  still  lighted  by  oil,  but  efforts  are  being 
made  to  re-establish  electric  lighting. 

.At  Talcahuano  a  company  has  been  promoted  to  connect  the  port 
with  Concppcion  by  an  electric  tramway  both  for  pa.ssenger  and  goods 
IniHic-.  "  '         ,. 

Chislehurst. — The  Chislehurst  Electric  Lighting  Co.  have  ex- 
tended their  mains  to  Summer  Hill. 

Dudley. — It  was  reported  to  the  Council  last  week  that  for  the 
year  ended  March  31  last  2,'203,097  units  were  generated,  against 
1,991,904  in  1906  7. 

1,050,910  units  were  supplied  to  the  tramways,  an  increase  of 
84,666;  42 !,333  for  private  lighting,  increase  30,471;  415,727  for 
power,  incre.isc  94,000  ;  and  135,237  for  public  lighting,  increase  806. 
The  units  sold  showed  an  increase  of  210,014.  The  total  revenue  was 
£12,792  :  the  expen.sea  were  f6,807,  against  £6,461,  and  the  charges 


on  capital  account  £5,641,  against  £5,176,  making  altogether  £12,448, 
and  leaving  a  net  piulit  of  .€344,  i-onipared  with  £68. 

Dumbarton.— Too  first  section  of  the  Dumbarton  tramways  was 
opened  for  traffic  on  Thursday  last.  The  contractors  were  Messrs. 
.1.  G.  White  &  Co.  (Ltd.),  London,  and  the  Dumbarton  Burgh  & 
County  Tramways  Co.  are  running  cars  from  Dumbarton,  through 
Dalreoch  and  Kenton  to  Alexandria.  This  tramway  line  will  ulti- 
mately link  Glasgow  with  the  banks  of  Loch  Lomond.  The  con- 
tractors are  busy  with  the  extension  from  Alexandria  to  .laiiiestown 
and  Balloch,  while  on  the  other  side  of  Dumbarton  the  work  of 
connecting  tlie  town  with  the  junction  of  the  Glasgow  Corporation 
tramways  at  Dalmuir  is  proceeding  rapidly.  It  is  expected  the 
whole  line  will  he  open  for  traffic  in  June. 

Dunfermline.  -The  Council  considered  on  Monday  a  communi- 
cation from  Sir  Alex.  Kennedy  on  the  electricity  supply  question, 
and  Sir  Alexander  was  instructe  I  to  continue  his  negotiations  with 
the  Fife  Electric  Power  Co.  in  order  to  arrive  at  a  definite  agreement 
with  the  company  before  the  expiry  of  the  Burgli  provisional  order. 

East  Ham. — The  Board  of  Trade  have  sanctioned  the  borrowing 
of  £8,000  for  the  purchase  of  the  tramway  in  Bomford-road.  Appli- 
cation has  been  made  for  sanction  to  b3rrow  .£1,000  for  roof  cover- 
ings to  tramcars,  £1,620  for  cooling  plant  at  the  electricity  works 
and  £2,000  for  extension  of  mains 

Electric  Driving  in  Railway  Works.— The  North-Eastern 
Bailway  Co.  have  decided  to  substitute  electric  power  for  the  steam 
plant  at  their  waggon  building  and  repairing  sliops  at  New  Shildon. 
Electrical  energy  will  be  taken  from  the  Cleveland  and  Durham 
Electric  Power  Co. 

Electricity  in  Docks. — Swansea  Harbour  Trustees  have  decided 
to  erect  two  electricity  stations  at  the  new  King's  D  ck,  at  a  total 
estimated  cost  of  froiu  £25,000  to  £:!0,000. 

EUand. — The  Council  have  applied  for  siinction  to  a  loan  of 
£3,00J  for  additional  generating  plant. 

Erith  — The  Council  have  appealed  against  the  assessment  of  the 
electricity  undertaking  for  income  tax  at  £1,142. 

Erdington. — It  was  reported  to  the  Council  last  week  that  the 
working  of  the  tramways  from  their  opening  on  .\pril  22,  191)7,  to 
March  ol  last,  had  resulted  in  a  profit  of  £1,960.  Is  Id.  £600  of 
this  sum  has  been  placed  to  reserve  and  the  balance  (£1,360.  Is.  Id  ) 
applied  in  aid  of  current  rates. 

Gillingham.— On  Monday  the  Council  authorised  various  exten- 
sions of  the  electric  lighting  mains. 

Glasgow. — Last  week  the  Corpora  tion  decided  to  increase  the 
salary  of  the  manager  o^  the  tramways  (Mr.  J.  Dalrymple)  from 
£1,000  to  £1,100  per  annum.  An  advance  of  £75  was  also  granted 
to  Mr.  E.  T.  Goslin,  electrical  engineer,  whose  present  salary  is  ,£475. 
Recommendations  to  grant  increases  of  £25  each  to  three  other 
officials  were  rejected. 

Hackney  (London). — The  Electric  Lighting  committee  has  de- 
cided to  lay  a  new  concentric  feeder  cable  (04  sq.  in.  section)  in 
Homerton  at  an  estimated  cost  of  £1,515. 

Halifax.  — Major  P.  Cardew,  R.E.,  and  Mr.  II.  Graham  Harris, 
who  were  recently  instructed  by  the  Corporation  to  inquire  into 
and  report  on  the  working  and  management  of  the  tramways,  more 
particularly  in  regard  to  the  safety  of  the  public,  have  issued  their 
report. 

Generally  speaking,  it  maj-  be  said  that  the  Halifax  tramway 
routes  are  bordering  upon  the  limit  of  possible  safe  working  by 
electric  cars  fitted  with  ordinarj-  flanged  wheels  riming  on  grooved 
rails  ;  for  not  only  arc  the  gradients  steep,  but  the  hills  are  long  and 
with  many  curves,  and  the  exudations  from  tlie  soil  and  deposits  from 
the  air  and  from  other  traffic  frequently  ])roduce  a  greasy  surface  on 
the  rails.  Safety  can  only  be  secured.  e\en  with  every  possible 
mechanical  safeguard  and  with  the  most  careful  regulations,  by  con- 
stant and  unremitting  attention  to  the  maintenance  of  the  efficiency 
of  every  working  part  of  the  cars  and  stock,  including  also  that  of 
the  human  element  of  drivers  and  conductors.  .-Xttention  is  drawn 
to  an  increase  in  consumption  of  energy  per  car  mile  shown  in  a 
previous  report,  also  to  the  increase  in  the  number  of  accidents.  In 
this  respect,  the  report  says,  "  it  apjiears  your  tramway  undertak- 
ing in  tlie  past  has  not  been  maintained  to  the  '  level  of  [lerfection 
which,  having  regard  to  the  physical  difficulties  inherent  to  its  con- 
struction and  working,  is  essential  to  economy  and  to  safety.  The 
best  construction,  equipment,  supervision  and  manipulation  arc  no 
whit  too  good  for  your  lecpiirements,  and  this  standard  of  excellence, 
once  reached,  should  be  carefully  maintained.  Se\  eral  recom- 
inendations  arc  made  a,s  to  cars,  a  rather  longer  wheel  base  with  less 
overhang  would  conthice  to  safety  on  the  steep  grades,  on  which 
single-deck  cars  would  give  greater  security.  Single-deck  cars  with 
open  sides  might  be  used  as  workmen's  cars,  but  it  is  strongly  urged 
that  no  cars  with  covered  ujiper  decks  be  alloweil  on  the  routes  with 
steep  grades,  as  the  increased  height  of  the  centre  of  gravity  is  pre- 
judiiial  to  the  etticiency  of  the  laakes.  All  (.'ontrolfers  should  be 
absolutely  similar  and  ample  brake  power  should  be  provided  in 
view  of  the  exceptionally  steep  gradients. 
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The  re)iort  oonchides  ; — "  We  would  most  strongly  impress  upon 
the  Committee  the  necessity  for  more  careful  attention  to  the  up- 
keep and  cleaning  of  the  motors  and  all  accessories  than  appears  to 
ha\e  been  exercised  in  the  past.  Numerous  motors  under  repair 
were  shown  us  in  which  there  was  evidence  of  damage  caused  by  the 
motor  ha\ing  been  allowed  to  run  too  long  without  attention. 
These  remarks  also  apjily  to  the  rheostats,  cut-offs,  wirings,  and 
electrical  and  iiiechanical  equii)nient  generally.'' 

Heckraondwike. — It  was  reported  to  the  Council  last  week  that 
the  expenditure  on  the  electricity  undertaking  had  exceeded  the 
borrowing  powers  by  about  £17,000,  and  that  application  bad  been 
made  to  theL.O.  Bjard  for  sanction  to  the  outlay  more  than  a  year 
ago,  but  that  that  body  had  not  yet  arranged  for  the  holdmg  of  an 
inquiry.  A  revised  scale  of  charges  for  current  for  power,  as  reconi- 
ni  ended  by  the  Electricity  committee,  was  approved. 

Inquest. — The  IJourneraouth  coroner  resumed  on  Wednesday 
the  inquest  on  the  seven  persons  killed  in  the  tramway  accident  on 
May  1. 

The  coroner  (Mr.  Lefrov)  remarked  that  the  intjuiry  would  simply 
he  a  general  one  into  the  cause  of  death  ;  so  far  as  he  knew  there  was 
no  criminal  negligence.  They  bad  the  assi-^tance  of  a  Board  of  Trade 
assessor-  (Major  Pringle)  on  that  occasion,  and  any  recommendations 
as  to  safeguarding  the  public  in  future  or  aflecting  tramway  con- 
struction would  lie  dealt  with  in  the  report  of  the  Board  of  Trade. 

One  witness  (Tom  White)  said  he  was  on  the  car  when  it  left  Poole 
Hill.  It  did  not  pull  up  at  the  first  stopping  jdace,  and  as  the  speed 
increased  be  made  up  his  mind  to  jump  otf.  The  car  was  going  at  30 
miles  an  hour  down  Avenue-road,  when  it  left  the  track  and  toppled 
over  the  embankment. 

Replying  to  Major  Pringle,  Witness  said  the  car  was  going  8  miles 
.an  hour  round  the  first  corner,  18  round  the  next,  and  quite  30  when 
it  went  oft". 

Mr.  F.  W.  L.vcEV,  borough  engineer,  gave  evidence  as  to  the  con- 
struction of  the  line  iu  1902.  The  track  was  still  in  very  good  condition, 
and  he  should  think  a  car  could  go  round  iu  safety  at  10  or  12  miles  an 
hour. 

Replying  to  Major  Pringle,  Mr.  L.\cey  s;iid  the  rails  were  worn,  but 
there  was  a  guard  rail  on  the  inner  side,  which  w;is  a  most  important 
factor  in  preventing  the  car  going  off.  That  particular  line  had  been 
relaid  about  two  years  ago,  and  would  have  been  relaid  again  in  six 
months  or  so. 

Mr.  IcNATii'S  BfLFiN,  electrical  engineer,  stated  that  be  was  at  the 
scene  of  the  accident  about  an  hour  after  it  occurred.  He  carefully 
inspected  the  outer  and  inner  rails  where  the  car  came  off,  and  found 
them  in  good  condition  for  the  scheduled  speed  round  the  curves--6 
miles  an  nour.  Witness  described  the  brakes  on  the  car,  consisting 
of  the  ordinary  hand  brakes,  which  could  be  put  on  either  by  the 
driver  or  the  conductor,  and  the  magnetic  brake,  coupled  with  that 
being  the  rbeostatic  brake.  He  examined  the  car  the  da}'  after  the 
accident,  and  found  the  whole  of  those  brakes  intact,  with  the  excep- 
tion of  No.  1  left  band  magnetic  shoe,  which  was  missing. 

Replying  to  Major  Pringle,  Witness  said  the  hand  br.akes  were  in 
working  oriler  at  the  lime  of  the  accident.  The  handles  of  the  con- 
trollers of  the  electric  brakes  were  not  in  the  right  position  to  nse. 
The  m.agnet  brake  and  the  magnets  would  not  be  working.  The  mag- 
netic brake  \\'as  not  working  wlien  the  car  came  oft',  judging  from  the 
])Osition  of  (be  handles.  There  was  no  other  brake  available  at  the 
time  of  the  accident  but  the  hand  brake. 

Major  PniNi;i,p; :  What  hail  the  driver  to  depend  on  for  the  bi.ike 
jjower';'  — The  band  brake  only.  It  was  suHicieiit  if  the  s[ieed  was  not 
allowed  to  get  too  high.  The  conductor  niigbt  have  u.sed  the  hand 
brake  at  the  rear  end  of  the  car,  but  if  two  persons  used  the  hand 
brake  at  the  same  time  the  wheels  would  piobably  become  locked. 
He  believed  thedriverdid  all  he  could  to  put  on  brake  powerand  u,sed 
bis  utmost  resources.  In  so  doing  he  might  have  put  the  handles  of 
the  controller  in  the  position  in  which  they  were  found.  He  did  not 
think  the  lo.ss  of  the  fourth  brake  shoe  would  have  any  material  cllcct 
upon  the  otlicr  three,  and  he  would  not  have  hesitated  to  allow  a  car 
to  j^o  ilown  the  bill  with  three  insteatl  of  four  .shoes.  Heagreed  with 
Major  Pringle  that  the  absence  of  the  fourth  shoo  reduced  the  drag  by 
25  (ler  cent. 

Mr.  Ck<il  H.MiiiEK,  tradie  manager,  said  the  ill  fatt'd  car  came  into 
use  about  two  years  ago.  It  had  been  in  the  shops  for  six  weeks  from 
Nov.  7  to  Dec.  14,  and  was  then  generally  overhauled.  The  men  wore 
instructed  to  eixleavour  to  make  up  lost  time,  but  in  doing  so  t<i  keep 
to  the  Hoaril  of  Trade  .sch(Hluled  spjcd.  Witness  corroborated  tlie 
other  wilne.-'scs  as  to  the  position  of  the  brakes.  Thedrivcr  could  only 
have  had  the  hand  brake  lo  u.se  when  the  accident  liap|K?ned.  He 
had  since  made  an  Cipiiimcnt  wilh  an  unloaded  car  (lowii  the 
gradicnl  of  1  in  12,  and  al  a  -peed  of  1,S  In  20  miles  an  hour.  The  car, 
with  only  a  band  brake,  pulled  up  in  less  than  10 yds.  Driver  Willon's 
record  was  ngood  one,  and  he  was  absolutely  a  sober  man.  On  May  1 
hchnci  done  about  6^  hours'  work  before  the  acciileiit  happened. 

Replying  lo  .Major  Pringle,  Witness  .said  ho  was  responsible  for  the 
upkeep  lit  I  lie  cars,  and  the  depot  Muperintcn<lenl  and  stall'  ivore  re- 
H|«)nsibl4;  to  hiin.  The  car  bad  nut  a  bad  record.  Many  men  had  a 
liking  foril,  Tliero  were  rcgulai-  men  at  each  dc|K)l  to'exaniiiH'  tin- 
contrillers.  Thoy  were  oxamini'd  twiec  a  week.  The  band  brakes 
were  oxaminc<l  on  llie  night  previous  to  the  aooidont  at  Parkslonc. 
The  coiitroiierH  were  exaniimil  the  pr<'vlous  Wednesday,  jiiid  no  ro|M>rl 
n«  to  anytliinK  wrong  was  made,  ilis  ni.strmaionH  Ixi  the  men  were 
that  no  car  was  to  go  out  with  l&sHtlian  three  sIkkis  operative,  ni>  a  <mu 
was  ubsolutely  »nfc  with  llireo  »hoes.     He  coaid  not  troco  when  that 


particular  shoe  was  disconnected,  but  he  knew  their  stock  of  shoes  at 
the  depot  was  .short.  He  did  not  agree  that  the  absence  of  the  fourth 
shoe  reduced  the  drag  25  ]ier  cent 

Yesterday  (Thursday)  further  evidence  was  given  by  Mr.  Barber, 
and  other  witnesses  stated  that  the  brakes  of  the  ear  had  previously 
been  out  of  order. 

The  inquest  was  then  adjourned  until  the  27tb  inst. 

Leeds.  The  associated  firms  who  recently  waited  upon  the 
Council  in  reference  to  the  charges  made  for  electrical  energy  for 
lighting  and  power  have  written  asking  for  a  reconsideration  of  the 
subject. 

Leeds  Bradford  Tramways. — The  Board  of  Trade  have  giren 
permission  for  a  through  service  of  electric  tramcars  between  Leeds 
and  Bradfo  rd.  The  necessary  alterations  for  a  junction  of  the 
lines  midway  at  Stanniugley  are  in  progress,  and  it  is  stated  that 
there  will  be  a  complete  through  service. 

Lsyton. — For  the  year  ended  March  Bl  the  total  number  of  nnita 
generated  by  the  electricity  department  was  3,604,513,  against 
2,366,;i07  in  19067. 

3,305.631  units  were  sold  (against  2,052,545  in  1907).  including 
880,392  (against  871,971)  for  priv.ate  lighting,  718,158  (683,319i  for 
)mblic  lighting,  .and  1,705,808  (497.255)  for  traction.  The  c(|ufvaleiit 
of  65,815  8  c.p.  lamps  is  connected  for  private  lighting,  against 
59,726  8  c.p.,  and  there  are  1,900  consumers  .ag.ainst  l!778.  The 
maximum  lighting  lo.ad  w.as  944  kw.  against  948  k\v. 

Light  Railways. — The  Light  Railway  Commissioners  have 
granted  the  application  of  the  Blackburn,  Whalley  and  Padiham 
Light  Railway  Co.  for  a  revival  of  powers  and  an  extension  of  time 
for  the  construction  of  the  line. 

Llanelly. — On  Tuesday  the  Council  decided  to  affix  their  seal  to 
the  agreement  with  the  Llanelly  &  District  Electric  Light  &  Traction 
Co.  for  the  transfer  of  the  Llanelly  provisional  order  to  the  company. 

London  County  Council. — On  Tuesday  it  was  agreed  to  lend 
iei2,.301  to  St.  Marylebone  for  electricity  supply. 

Tramways. — The  Highways  committee  |  recommended  capit.i 
e.\penditure  to  the  amount  of  £170.450  for  17o  bogie  truck  double 
deck  electric  cars.      Postponed. 

For  the  electrification  of  the  tramways  from  Loughborough 
.Junction  to  Norwood  the  Highways  Committee  recommend  capital 
expenditure  of  £-l."),330.      Postponed. 

Anchoring  of  Truck  Bails. — It  was  reported  by  the  same  Committee 
that  when  the  first  portion  of  the  Council's  tramways  were  recon- 
structed for  electric  conduit  traction  no  measures  were  taken  to 
anchor  the  truck  rails;  but  in  the  ca.se  of  lines  dealt  with  later 
extended  yokes  were  used  for  the  purpose.  Various  sums  had  been 
expended  for  dealing  with  the  loosening  of  the  rails,  and  it  was  re- 
commended that  capital  expenditure  of  £7.000  be  authorised  for 
work  required  in  connection  with  the  anchoring  of  truck  rails. 
Postponed. 

Feeder  Pillars. — Capital  expenditure  of  £03.">  was  authorised  for  the 
provision  of  additional  feeder  pillars  along  the  route  of  the  electric 
tramways  from  the  Elephant  and  Casllc  to  .St.  ( icorgc's  Circus. 

Metropolitan  Klertrie  Traanraifti.  It  was  agreed  to  offer  no  opjiosi 
lion  to  the  Metropolitan  lOlcctrii'  Tramways  Hill,  provided  that 
clauses  arc  insert  ci  I  In  tbcelTccI  that  I  be  powers  fin-  the  tramway  along 
Hai-i-ow-road  and  bMgware  rnad  sb;ill  not  be  cMTciscd  until  the 
Council  gives  its  consent  ;  and  for"  itir  pi-otrriion  ot  tlu'  Councils 
intcrt'Sts. 

:Siirface  Contact  System. — Capt.  Hemphill  asked  the  Chairman  of 
the  Highways  Comraitte  whether  he  would  report  to  the  Council  at 
an  early  date  his  proposal  for  the  construction  of  new  tramways  tbi-^ 
year,  and  also,  in  view  of  the  possible  faihu'c  of  the  surface  contai  i 
s_\'stcm.  if  he  would  consider  the  desirability  of  making  the  lines  in 
the   Mile   End-road  suitable  for  the  conduit  or  ox'crhead  s_\'stem. 

Mr.  Wliittakcr  Thompson  said  he  bad  not  sulllcii-nt  information 
to  lay  before  the  Council  with  regard  to  the  experiment  with  the 
surface  contact  system  in  the  Mile  Knd  road.  .\  ccilain  nundier  of 
cars  were  being  equipped  by  the  Highways  Conunitlee.  n.s  the  eon- 
tractors  luul  to  some  extent  failed  to  carry  out  the  work  as  speedily 
as  was  hoped.  .-\s  soon  a.s  the  ears  had  been  run  with  a  certain 
amount  of  regularity  on  the  route  be  woukl  be  in  a  position  to  nwd(e 
a  report.  Cpon  the  devi'loptiH'nt  of  that  system  undoubtedly 
depended  the  carr^'ing  out  of  tbi^ir  progress  this  _\-ear.  Man\'  lines 
in  the  north  of  London  bad  been  put  into  then*  prognunnie  to  be 
n'coiistruclcd  on  the  (J. It.  system,  but  if  ibis  s\stcm  prmeil  lo  be 
more  or  less  a  failure  -and  be  hoped  that  nothing  of  the  kiuti  woidd 
occur-  then  it  woidd  be  the  connnil  Ice's  dul>  to  bring  before  the 
Council  further  reconunendalions  with  regard  to  the  reconstruct iiui 
of  the  lines. 

Newcastle-under  Lyme.  The  Council  have  applied  lor  sanction 
to  borrow  1700  for  cable  extensions. 

Newport  iMon.).— 27  Osram  biiiipB  nro  to  displace  gas  lamps  in 
five  ihorouglifares.  The  Council  have  decided  against  the  ruiuiing 
of  tramcars  on  Sundav. 

Obituary. — Tiie  death  occurred  at  Now  York,  on  May  !>.  ot  Mr 
A.  Manthorpn,  late  manager  nt  Spennyiuoor  for  the  Norlbern 
Countios  ICloclricity  Supply  (^.,  who  rocentl\  left  for  Aiuoricft  to 
take  up  a  position  with  Lloyd's  i^hipping  Co, 
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Manchester  Electrical  Exhibition  (1908).  Excellent  progieaa 
is  brin:;  uiailc  with  tho  schciiio  lor  holding  an  electrical  exhibition 
in  Manchester  from  Oct.  ;!  to  31  next.  The  Imilding  is  progressing 
rapidly,  and  everything  points  to  the  exhibition  being  on  a  largo 
scale.     Forms  of  application  for  space,  with  particulars  as  to  cost 
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and  ground  floor  plan  of  the  exhibition,  can  be  obtained  from  the 
Organising  Managers,  2,  (,)iieen  Anne'sgate,  Westminster,  London, 
S  AV.  Applications  will  be  dealt  with  in  order  of  receipt,  and  firms 
who  wish  to  secure  good  positions  should  make  prompt  application 
f  )r  space.    A  plan  of  llio  Hoor  space  at  the  Exhibition  is  given  aboi  c. 

Palestine. — Among  the  pubhc  works  under  consideration  in  this 
country  is  the  introduction  of  electricity  for  lighting,  power  and 
traction.  The  river  Aoudja  enters  the  sea  about  10  miles  north  east 
of  Jaffa,  and  may  be  utilised  in  the  generation  of  electric  current. 


Patent  Amendment. — The  British  Westinghouse  Electric  & 
Mfg.  Co.  (Ltd.),  2,  Norfolk  street,  Strand,  London,  W.C,  seeks 
leave  to  amend  tho  specification  of  Letters  Patent  No.  2.3,94H  of  189G 
granted  to  lieginald  Belfield  for  improvements  in  electric  switches 
and  cutouts  or  circuit  breakers.  Parliculais  of  the  proposed  amend, 
nient  are  set  out  in  the  "Illustrated  Otlieial  .Tournal  (Patents)"  of 
the  13th  insi,.,  and  notice  of  opposition  must  be  given  within  one 
calendar  month  from  that  date. 

Presentation.  — On  his  marriage,  Mr.  E..I.Walsli,  of  the^'ork  elec- 
tricity staff,  has  been  presented  with  a  case  of  fi.sh  knives  and  forks. 

St.  Annes  on-the-Sea.  —  Tho  electrical  cngiuoor  (Mr.  1.  II. 
Clothier)  has  issued  his  annual  report,  which  shows  that  good  pro- 
gress was  made  during  the  p.ast  year.  LSI  new  consumers  were 
connected,  a  greater  number  than  in  any  previous  year,  and  there 
was  an  increase  in  the  units  sold  to  private  consumers  of  yH,40(3 
(against  36,9'jy),  but  the  average  number  of  units  sold  per  customer 
was  425,  against  4.'j7. 

School  Lighting. — Hornsey  Education  committee  h.as  decided  to 
wire  the  North  Harringay  School  at  an  estimated  cost  of  i'154.  (is. 
Tantalum  lamps  will  be  used. 

Sheffield. — Tae  experimental  electric  lighting  of  Pinstonestreet 
and  tho  Moor  has  proved  so  successful  that  the  Electric  Lighting  com- 
mittee recommend  the  extension  of  tho  system  by  the  erection  of  2:! 
arc  lamps  from  the  Town  Hall  to  Blonl;. street. 

South  Shields. — The  income  of  the  tramways  department  for  the 
year  ended  March  was  JC;iO,702  and  the  working  expenses  £18,003. 
The  gross  profit  was  ^£11,700,  a  decrease  of  i.'141  on  1906.  After 
paying  £,'5,651  interest  and  i£.!,223  sinking  fund  charges,  the  net 
balance  was  £2,8S1. 

Stockport. — An  unopposed  incjuiry  was  held  last  week  into  the 
application  of  the  Corporation  for  sanction  to  borrow  flO,500  for 
extensions  of  the  electricity  undertaking. 

The  town  clerk  (Mr.  R.  Hyde)  explained  that  the  money  w.'is  required 
for  an  additional  generating  set,  extensions  of  mains,  &c.,  and  for  new 
oftioes.  The  electricity  undertaking  was  started  in  1898,  and  had  been 
progressive  from  the  .start.  Lastyear  the  revenue  was  £17,128,  and  from 
the  profits  £2,000  was  applied  in  relief  of  rates.  The  capital  expendi- 
ture ha<l  been  kept  at  the  lowest  possible  figure  and  the  outstanding 
delit  «as  only  .^34,606. 

Sutton  Coldfield. — At  March  ol  last  the  net  capital  expended  on 
the  electricity  undertaking  was  £34,879,  increase  £1,204  during  the 
past  year. 

There  are  484  eonsnmois,  increase  26,  and  the  maxinunn  load  re- 
corded was  908  kw.,  a  reduction  of  23.  The  total  output  was  347,820 
units,  increase  24.919.  For  public  lighting  there  was  a  reduced  con- 
sumption of  5,342,  and  for  private  consumption  an  increase  of  30,261 
units.  The  sale  of  current  produced  £4,128,  against  £3  642.  Gross 
revenue  from  public  lighting  was  £8?3,  anil  after  deducting  cost  ot 
labour,  maintenanee  and  repairs,  £562,  the  price  for  both  public  .ind 
private  lighting  working  out  at  an  average  of  3  24d.  ]ier  unit.  The 
co.st  of  generation  was  l'51d.  per  unit.  The  gross  profit  amounted  to 
£2,691,  or  6'61  per  cent,  on  the  capital  expenditure,  and  after  deduct- 
ing the  amount  repaid  in  respect  of  loans,  &c. ,  there  is  a  net  profit  on 
the  year  of  £100.  10s.,  against  a  deficit  of  £99.  4s.  5d.  last  year. 

Tonhridge. — At  last  week's  meeting  of  the  Council  complaint 
was  made  by  two  local  wiring  contractors  that  certain  employes 
of  the  Council  were  carrying  out  installations  privately.  The 
Electricity  committee,  which  had  investigated  the  matter,  recom- 
mended that  no  action  be  taken.  Discussion  took  place  on  the 
question  of  principle,  several  Councillors  dissenting  from  the  recom- 
mendation, including  the  chairman  (Mr.  llace),  and  an  amendmen-i 
to  refer  the  matter  back  to  the  Council  in  committee  was  carried. 

Tramways  in  the  City.-  The  Improvements  and  Finance  com- 
mittee of  the  City  Corporation  recommend,  in  connection  with  the 
proposed  improvement  of  Bishopsgate  street  between  Angel-alley 
and  the  City  boundary  that,  on  the  London  County  Council's  con- 
tributing half  the  cost  of  widening  the  thoroughfare,  no  opposition 
be  offered  to  the  construction  of  a  tramway  from  the  City  boundary 
to  Middlesex. street.  The  recommendation  was  adopted  by  the 
Corporation  yesterday  (Thursday). 

Watford. — The  Council  has  received  210  applications  for  the  post 
of  electrical  engineer.  Before  the  final  selection  is  made,  the  Elec- 
tric Lighting  committee  is  to  visit  six  electricity  undertakings  where 
certain  of  the  candidates  are  engaged. 

West  Ham. — E.astllam  Corporation  having  come  to  an  arrange- 
ment with  the  North  Metropolitan  Tramways  Co.  for  the  purchase 
of  the  Green  street  and  High-street  line  ithe  electrification  of  which 
is  to  1)0  proceeded  with  at  once),  the  West  Ham  Tramways  com- 
mittee lias  decided  to  carry  out  the  overhead  equipment  of  ;i;j6yds. 
of  the  northern  line  belonging  to  West  Ham.  The  tramways 
manager  (Mr.  H.  E.  Blain)  has  been  in  conference  with  the  mana- 
gers of  East  Ham  (Mr.  W.  C.  L'llmann)  and  Ilford  (Mr.  A.  H.  Shaw) 
so  that  an  elaborate  system  of  through-running  may  commence  as 
soon  as  the  electrification  is  completed.  The  committee  has  also 
approved  the  proposed  appointment  of  Mr.  J.  P..  Hamilton,  tram- 
ways manager  of  Leeds,  to  act  a^  arbitrator  to  settle  the  through- 
running  basis,  conditionally  on  the  other  authorities  agreemg  to 
abide  by  his  award  for  seven  years. 
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The  chairmen  of  the  Electric  Lighting;  and  Tramwaj's  com- 
mittees and  Mr.  Blam  will  represent  the  Council  at  a  conference 
of  tramways  authorities  on  "  Mutual  Insurance  against  Third-Party 
Kisks"  to  be  held  in  London  this  month.  West  Ham's  experience 
has  shown  (says  Mr.  Blain)  that  the  risk  in  question  may  be  borne  by 
the  undertaking  at  a  cost  below  the  premiums  demanded  by  in- 
surance companies. 

The  L.G.  Eoard  have  sanctioned  the  borrowing  of  f64,817 
for  the  electricity  supply  undertaking,  including  additional  plant 
i'17,076,  extensions  to  Silvertown  i'17,212,  prospective  expenditure 
on  mains  f  14,300,  transformers  £6,000,  and  meters  £3,000,  the 
balance  being  for  excess  expenditure  at  Abbey  Mills  and  CanniuS 
Town  stations. 

Tlie  electrical  engineer  (Mr.  A.  Hugh  Seabrook)  is  to  proceed  with 
the  erection  of  two  of  the  five  oh:iin-grate  stokers  provided  for  in  the 
loan  at  an  estimated  cost  of  £700. 

The  salary  of  the  resident  engineer  (Mr.  G.  Lloyd  Jones)  has  been 
increased  to  £280,  with  a  further  increase  to  £300  per  annum  at  end 
of  year.  The  salary  of  the  station  forenun  (Mr.  W.  JlcKenzie'l  has  also 
been  increased. 

York. — On  Monday  the  City  Council  resolved  to  apply  for  sanc- 
tion to  borrow  i"7,206  for  mains  extensions,  &c. 


TRADE  NOTES  AND  NOTICES. 


READY    NOW. 

"THE  ELECTRICIAN"  ELECTRICAL  TRADES' 
DIRECTORY  AND  HANDBOOK.— The  1908  Edition 
of  the  Big  Blue  Book,  price  15s.,  or  post  free  in  the 
United  Kingdom,  15s.  gd.  The  new  and  enlarged  volume 
brings  a  great  mass  of  statistical  and  tjchnical  data 
quite  up  to  date,  and  the  Directorial  Division  has  been 
thoroughly  revised  and  amplitied. 

All  branches  of  Electrical  Engineering  and  Industry 
are  fully  treated,  and  Electro-Financial  matters  have 
received  every  attention  in  the  new  volume,  which  aggre- 
gates more  than  2,000  pages.  The  Directory  Division  is 
complete  and  thoroughly  accurate,  and  has  been  cDm 
pletely  revised.  All  mjre  lists  of  raambars  of  Societies 
and  Institutions  (so  easily  and  cheaply  available)  are 
excluded,  as  quite  unreliable  for  Manufacturers'  and 
Dealers'  purposes.  The  full  set  of  valuable  S:atistical 
and  Engineering  Tables,  Sec,  have  been  very  carefully 
revised  and  extended,  and  remodelled  into  hanJy  book 
form  ;  these  are  included  in  the  igoS  Blue  Bjo'.<,  mi'-cing 
it  the  most  complete  book  of  the  kind  ever  published. 


TENDERS  INVITED. 

Wahall  Electric  lighting  committee  invite  tenders  for  supply 
and  erection  of  condensing  plant,  including  surf-ice  condenser,  air 
pumps,  cooling  tower  and  water  purifier.  Specifications  from  the 
borough  electrical  engineer,  Mr.  A.  S.  Barnard.  Tenders  to  the 
town  clerk  (Mr.  John  li.  Cooper),  Council  Ollice,  Walsall,  by  noon 
29th  inst.     See  also  an  advertisement. 

Ittiwicnxlall  Corporation  invite  tenders  for  supply  and  erection  at 
the  electricity  works  of  tw-o  track  boosters  and  l.t.  d.c.  and  h.t.  a.c. 
switchboards.  Copies  of  general  conditions,  specifications,  &c., 
may  be  seen  at  the  ofliccs  of  Messrs.  Lacey,  Sillar  &  Leigh,  2, 
(^ueen  Anne'd  Gate,  Westminster,  and  78,  King  street,  Manches- 
ter, and  may  be  obtained  at  the  former  office  only.  Tenders  to  the 
town  clerk,  Mr.  James  Whalley,  by  May  29.  See  also  advertisement. 

Dridid  Electrical  committee  invite  tenders  for  supply  and  erec- 
tion of  ((()  d.c.  works  power  distribution  boards  at  Avoiibank  olec- 
iricity  works ;  (/j)  e.h.t.  and  l.t.  substation  switchgcar  for  Shire- 
hampton ;  {(•)  d.c.  power  switchgcar  for  supply  to  Avonmouth 
])ockH;  and  ('/)  extension  to  galleries  at  Avonmouth  electricity 
works.  Copies  of  specification  and  forms  of  tender,  Ac,  from  the 
ci'.y  electrical  engineer,  Mr.  11.  l''araday  i'roctor,  Temple  Hack, 
Bristol.  Tenders  for  («)  and  (<•)  by  May  11  and  tor  ('))  and  (1')  bv 
May  IH. 

Ijomlnn  Ci-iinhj  Couiiril  invito  tenders  for  the  manufacture  and 
supply  of  two  electrically  driven  centrifugal  pumps,  &c  ,  to  bo 
erected  at  the  ICast  Greenwich  electricity  generating  station.  Ten- 
ders, on  ollicial  forms,  to  bo  oblaincil  from  the  clerk  of  the  (Council 
(Mr.  G.  L.  Gorame;,  Couuty  llall,  Spring  Gardens,  S.W.,  by  II  a.m. 
Tuosilay,  May  20. 

The  Electricity  committee  of  Sal/tinl  Corporation  invito  tendo 
for  supply,  delivery  and  erection  at  the  electricity  station,  Frederic rs 
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road,  Pendleton,  of  cooling  towers,  tanks,  pumps  and  pipework. 
Tenders,  addressed  Chairman  of  the  Electricity  committee,  to  the 
office  of  the  borough  electrical  engineer  before  noon  May  25. 

The  Penrikyber  Navigation  Colliery  Co  ,  Penhxwceiher,  Glam.. 
want  tenders  by  June  4  for  12  months'  supply  of  stores,  including 
electric  lamps  and  fittings,  castings,  ironmongery,  oils,  i^c.  Forms 
of  tender  from  the  Secretary. 

Manchester  Tramways  committee  want  tenders  by  10  a.m.  May  19 
for  supply  and  delivery  of  steel  girder  tramway  rails,  tie  bars  and 
rail  bonds. 

Leeds  Tramways  committee  want  tenders  for  construction  and 
reconstruction  of  tramway  track.  Specifications,  &c.,  from  Mr. 
J.  B.  Hamilton,  Standard-buildings,  City  square,  Leeds. 

Worthing  Corporation  invite  tenders  for  supply  and  erection  of 
elerated  barometric  counter-current  jet  condensing  plant,  air  and 
circulating  pumps  and  piping.     Tenders  by  noon  May  26. 

Handsivorlh  Council  want  tenders  by  noon  May  2.5  for  supply  of 
l.t.  distributor  cables.  Specification,  &c.,  from  the  generating 
station. 

LeiUi  Corporation  want  tenders  by  25ih  inst.  for  supply  of  coals 
to  their  electricity  works.  Schedules,  &c.,  from  the  Burgh  Electrical 
Engineer. 

Darlford  Council  want  tenders  for  12  months'  supply  of  lubri- 
cating oils,  electric  meters,  house  service  cable,  jointing  material 
and  accessories.     Tenders  by  4  p.m.  June  9. 

SoiilliemJ  Corporation  want  tenders  by  noon  May  28  tor  laying 
about  1,500  yds.  of  single  tramway  track,  with  loops.  Specification, 
&c.,  from  the  Borough  Engineer. 

H'lnley  Corporation  invite  tenders  for  lamp  columns  and  arc 
lamps.     Specifications  from  the  Borough  Electrical  Engineer. 

Mr/hiiurne  City  Council  invite  tenders  for  supply  and  delivery  of 
one  500  kw.  motor-generator.  Copies  of  specification,  conditions 
and  form  of  tender  from  Messrs.  Mcllwraith,  McEacharn  &  Co. 
Proprietary  (Ltd),  Billiter-square-buildings,  London,  E.G.,  agents 
for  the  City  Council.  Tenders,  addressed  to  the  Chairman  of  the 
Electric  Supply  committee,  Town  Hall,  Melbourne,  must  be  re- 
ceived by  him  before  2  p.m.  Friday,  July  ii.  See  also  an  adver- 
tisement. 

Mrlbourtie  City  Council  also  invite  tenders  for  supply  of  l,00;i,HOO 
flame  and  85,000  ordinary  carbons.  Copies  of  specification,  Ac, 
from  Messrs.  Mcllwraith,  McEacharn  \-  Co.  Proprietary  (Ltd.), 
Billiter-square-buildings,  London,  E.C.,  agents  for  the  City  Council, 
to  whom  tenders  by  noon  Monday,  May  25. 

The  Postmaster-General's  Department  PeWA  (W.Australia)  want 
tenders  by  Sept.  7  for  supply  of  nine-section  common  battery 
switchboard  with  frames,  racks,  power  plant,  &c. 

Tenders  for  erection  and  equipment  of  an  electric  power  station 
for  the  supply  of  light  and  power  to  the  Government  coal  mines  at 
I'ernik,  Bulgaria,  will  be  received  until  June  7  by  the  Direction  dcs 
Mines,  ('arriires  et  Eaux  Minerales,  Sofia.  Deposit  of  about  1'1,200 
required.  Specification  (in  German)  from  the  Board  of  Trade, 
7.'i,  Basinghall-streot,  London,  E.C. 

TENDERS  RECEIVED  AND  ACCEPTED. 

Marylebone(  London)  Council  have  accepted  the  following  tenders  : 

W.  H.  Willfox  &  Co.,  vaseline  and  best  white  rugs;  T.  &•  W.  F:ir 
niiloe,  oil,  tiupetiiic  and  load  :  Naylor  Bros  ,  varnishes  ;  Pryke  & 
Palmer,  wliilijig,  resins,  chamois  leathers,  dexine  manhole  gaskets, 
hacking  knives,  parallin,  .«oap,  enameline,  &c.  :  Croiiger  Bros,  and  I''. 
Bird  &  Co  ,  s;isli  tools,  &o.  ;  Witty  A  Wyatt.  asbestos  tubing  ;  J.  Knox 
ct  1^1.,  briu-to  back  and  band  .law.";  .1.  F.  &  <J.  Harris,  meter  boards, 
banjo  biiards  and  hallens:  H.  W.  (iilbart,  croDsoling  trougliing. 
brackets,  Ac.  ;  W.  .Mctieocb  &  Co,  black  ailhesive  tape;  St.  Helens 
Cable  Co.,  rubber  gloves,  rubber  mats:  British  lnsnlate<l  it  Ilelsbv 
Cables,  pure  tin  fuio  wires ;  Tnlly  &  .Straker,  mica ;  Baxter  ft 
Gaunter,  ceiling  roses  :  Popes  Electric  Lamp  Co.,  radiator  lamps  (120 
volts  24s.  per  dozen.  240  volts  2is.  per  ilozen) ;  General  Klectric  Co., 
steel  coniluit  (45  percent,  discount  <>(f  list). 

West  Ham  Council  has  provisionally  accepted  the  following  ten- 
ders for  annual  supplies:  — 

lndi:u  nbhi'rcovered  wires:  Liverpool  Electric  Cable  Co.,  riutle. 
Scheele  &  Co.,  and  Armorduct  Mfe.  Co.  (Ilexible  wires,  single  vnl 
riinisiMJ).  Ele<'lri('iil  litlings  :  Kvered  &  Co.,  Electricil  Co.,  .XmuMdncI 
.Mfg  Co.,  C.  SIrans  *  Co.,  li.  Branlik,  British  Insulalod  &  Holsbv 
Cables,  Veritjs  Limited  and  Ccnoral  Electrio  Co.  Eni.'iiie  i-oon 
Hlorcs  :  (ico.  Angus  ft  Co.,  James  (iibb  ft  Co.,  H.  Edmunds  ft  Co  . 
M.innfaelurers'  Airenoy  Co.,  Fredk.  Bird  ft  Co.,  Middleton  Bros  . 
i'rvl<e  ft  Talmer  and  Wiggins  ft  Hhill.  For  choitieals  only  one  tendii 
>\as  ret'ei\(M|,  and  tins  is  not  to  be  Mi'eeptcHl,  but  the  various  artieb 
are  lo  be  obliiined  at  followhig  prices:  F.  W.  Berk  ft  Co.,  sulpliatu  "I 
alunnnM,  L'4.  5s.  |K<r  (on  :  MIddlelon  Bros.,  cjirbonalo  of  .soda,  £5.  t)~ 
|icr  ton  :  causlie  potjisli,  CI.  8s.  |>er  ton  ;  glyoerinc,  tn.  9d.  |icr  gallon 
cab'inm  eblorido,  lOs.  |km-  owl. 

Berwick  Council  have  accepted  the  lender  of  the  local  electric 
supply  company  for  hghting  the  mim  streets  by  llame  arc  lamps, 
the  contract  being  for  10  years. 
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Hammersmith  (London)  Council  havo  accepted  the  tenders  o( 
,lohn  Spencer  (Md.)  for  steam  pipiiifj  at  C'JiiO  (there  wore  eight 
tenders  varying  from  i.'-2;!0  to  £;!20)  ;  of  Mechan  «fc  Sons  tor  iron 
flues,  air  heaters  and  hot-air  ducks  at  i'TlO  (four  tenders  from  £710 
to  £1,350);  of  •!.  Hopkinson  \  Co.  for  boiler  mountings,  &c.,  at 
j£189.  Us.  plus  t4  for  fitting  same  to  two  boilers  (three  tenders  from 
jt'lSl.  10s.  to  L'212.  4s.''  :  of  the  Premier  Accumulator  Co.  for  bat- 
tery boosters  aud  switchboards  at  fJoi).  5s.  (11  tenders,  three  being 
only  portions  of  contract,  varying  from  £939.  5s.  to  £1,192.  17s.) ; 
and  of  tlie  Main  Colliery  Uo.  for  three  months'  supply  of  Craigola 
and  Victoria  coal  at  15s.  per  ton. 

Hammersmith  (London)  Council  received  seven  tenders  from 
six  liriMs  for  supply  of  main  switchgoar,  and  that  of  Switchgears 
Limited  at  i'2,()i4.  10s.  lias  been  accepted.  The  lowest  tender  was 
£1,951.  5s.  and  the  highest  £2,981. 

Tonbridge  Council  have  accepted  the  tender  of  Siemens  Bros. 
Dynamo  Works  for  dynamo  with  spare  armattire  and  condenser  at 
£976,  that  of  Korting  Bros,  for  pipework  and  pumps  at  £314  and 
that  of  the  Walsall  Electrical  Engineering  Co.  for  switchboard,  &c. 

Eccles  Council  have  accepted  the  tender  of  E.  Ileaton  &  Son  for 
a  Lancashire  boiler  and  superheater  at  £601,  and  that  of  Browett, 
Lindley  &  Co.  for  a  210  kw.  steam  alternator  and  exciter  at 
£1,266.  12s.  6d. 

L.C.C.  have  agreed  to  extend  the  contract  with  Hadlield's  Steel 
Foundry  Co.  to  include  the  special  track  work  required  for  the  "  lay- 
by "  to  be  constructed  at  the  Franco- British  Exhibition  for  £570. 

Stockport  Corporation  have  accepted  the  tender  of  J.  &  W.  S. 
Bri  coe  for  re-laying  permanent  way,  paving,  «Sic.,  for  repairs  and 
renewals  of  tramway  track. 

Newcastle-under-Lyme  Council  have  accepted  the  tender  of  Bag- 
guley  \-  Wood  for  supplying  and  laying  1 ,010  yds.  of  three-wire 
cable  at  £579.  lOs. 

The  Metropolitan  Asylums  Board  has  accepted  the  oft'er  of  the 
Magneta  Co.  to  instal  ;>0  clock  dials  at  the  head  office  which  will 
be  synchronised  by  electricity.     The  annual  cost  will  be  £19- 

The  Bastian  Meter  Co.  have  secured  the  contract  for  the  supply 
of  2^  ampere  meters  to  the  Edinburgh  Corporation  for  the  ensuing 
year. 

Messrs.  Pinching  k  Walton  have  been  instructed  to  carry  out 
some  repairs  of  the  electric  lighting  installation  at  the  City  of  Lon- 
don Infirmary  at  Poplar. 

Hevonport  Electric  Power  conniiittee  have  accepted  the  tender  of 
the  Underfeed  Stoker  Co.  for  mechanical  stokers  at  £1,375. 

Colchester  Council  have  accepted  the  tender  of  .J.  Yates  &  Co.  for 
tramcar-wheel  tyres. 

Pease  &  Partners  have  placed  an  order  with  the  British  Thomson- 
Houston  Co.  for  a  120  ii.P.  haulage  motor  and  other  plant. 

Malvern  Council  have  accepted  the  tender  of  the  Reason  Mfg. 
Co.  for  meters,  and  that  ot  Callender's  Co.  for  cables. 

Leek  Council  have  accepted  the  tender  ot  Mather  &  Piatt  for  a 
steam  dynamo  at  £2,650. 

Middlesbrough  Council  have  accepted  the  tender  of  Callender's 
Co.  for  cables  at  £1,642. 

Stalybridge,  Hyde,  &c.,  Tramways  and  Electricity  Board  have 
accepted  the  tender  of  liolckow,  Vaughan  &  Co.  for  fish-plates. 

Surface  Condensing  Plant  Contracts. — The  surface  condensing 
plant  departmeut  ot  Messrs.  WiUans  &  Kobinson  has  during  the  past 
month  or  two  received  many  orders  for  surface  condensers  of  either 
the  "  ContraHo  "  or  "  Vacuum  Augmenter  "  types.  Among  others 
may  be  mentioned  :  — 

C'oiKleiisei-  for  dealing  with  12,0001b.  of  steam  per  hour,  for  a  mine 
near  .Johannesburg;  condenser  for  flealing  with  a  300  Uw.  exhaust 
slt-ani  turbine,  for  Mes.srs.  Crom|)ton  &  Co  ;  condenser  for  dealing  with 
a250k\v.  reciprocating  engine,  tor  Stoke  Corporation  ;  condenser  for 
dealing  with  2,0001b.  steam,  for  Sydney  (N.S.VV.)  Univeisity  ;  cou- 
den.ser  for  dealing  with  a  1,000  kw.  turbine,  for  .Southampton  Corjiora- 
tion  ;  two  condensers  for  dealing  with  4,000  kw.  each,  for  Glasgow 
Cor|)oration ;  condenser  for  dealing  with  a  1,600  kw.  turbine,  for 
Islington  (London)  Council  ;  and  condenser  for  dealing  with  33,00Dlb. 
of  steam  per  hour,  for  Durban  Corporation. 

"  Tantalum  "  Lamps.-  -The  "  Tantalum  "  lamp  is  rapidly  coming 
into  favour  for  street  and  rain  ligh  ing.  Siemens  Dynamo  Works 
(Ltd.)  have  recently  received  an  order  from  Brighton  Corporation 
fot  ihe  supply  of  15,0u0  10  c  p.  "  Tantalum  "  lamps  for  series  burn- 
ing in  the  majority  of  side  stree's  in  lieu  of  ihe  carbon  filamem 
lamps.  The  company  hive  also  recently  fitted  up  two  trains  on 
one  of  the  London  underground  elec;ric  railways  with  "  Tantalum  " 
lamps,  the  result  being  liighly  satisfactory. 

BUSINESS  NOTICES. 

We  are  informed  that  Messrs.  Max  Schorch  &  Co.  (Ltd.),  Rheydt, 
Germany,  manufacturers  of  dynamos,  alternators  and  motors  (d.c. 
single,  two  and  three-phase),  have  opened  a  branch  at  85,  Basing- 
hall-street,  London,  E.C  ,  where  the  business  will  be  carried  on 
under  thejstyle  of  the  Scliorch  Electrical  Co.  Mr.  Walter  R.  Rothen- 


berg  has  been  appointed  general  manager  for  England  and  the 
liritish  Colonies.  Among  the  special  features  to  be  introduced  are 
complete  electrical  outfits  for  mines  and  collieries,  high-efficiency 
a.c.  loom  motors,  high-voltage  switchboards  and  oil  switches  and 
general  plant  for  central  stations.  The  Rheydt  works  have  been 
established  since  1831,  and  the  company  state  that  during  the  past 
few  years  about  6,000  installations,  totalling  250,000  H  P.  have  been 
supplied  by  them. 

Ily.  Eras.  .loel  and  Uichd.  Pape  (trading  as  "  Fors  "  Accumu- 
lator), no,  Strand,  and  15,  Dyott-street,  New  Oxford-street,  London, 
W.C,  have  dissolved  partnerhsip. 

BANKRUPTCIES,  LIQUIDATIONS,  &c. 

A  meeting  will  he  held  on  •lime  15  at  1,  Oxford  court.  Cannon - 
street,  London,  E  C,  to  receive  an  account  of  the  windinjup  ol 
the  Sjuth-Western  Electrical  Co.  (Ltd.). 

A  meeting  will  be  held  on  Jane  12  at  35,  New  Broad-street, 
London,  E.G.,  to  receive  an  account  of  the  winding-up  of  the 
Pioneer  Gas,  Electric  Light  &  Power  Co.  of  South  Africa  (Ltd.). 


Sale  by  Auction.  Messrs.  Home  &  Co  ,  8,  Delahay-street, 
Storey's  Gate,  London,  S.W.,  will  sell  by  public  auction  at  the  Royal 
Arsenal,  Woolwich,  on  Thursday,  21st  instant,  obsolete  and  unser- 
viceable stores,  including  iron  and  steel,  brass  ingots,  copper,  gun- 
metal,  lead,  aluminium,  white  metal,  tin,  zinc,  &c.,  one  Cornish 
boiler,  5  lathes,  3  machines  (boring  and  driUing),  4  pumps,  54  cwt. 
electric  cables,  telegraph  instruments,  rheostats,  ship  and  signalling 
lamps,  ebonite,  indiarubber,  &c.  May  be  viewed  on  the  Monday, 
Tuesday  and  Wednesday  previous  to  and  on  morning  of  sale.  Cata- 
logues at  the  War  Office,  Whitehall ;  the  Ordnance  Office,  Tower  ; 
an"d  the  Ordnance  Oflice,  R)yal  Arsenal,  Woolwich.  See  also  an 
advertisement. 

Sale  by  Tender.— Tenders  are  invited  for  the  purchase  of  heating 
and  generating  plant  at  the  Nottingham  Post  Office.  Forms  of 
tender  from  the  Controller  of  Stores,  Stores  Department,  G.P.O., 
17-19,  Bedford-street,  London,  W.C.  Tenders  by  10  a.m.  May  25. 
See  also  an  advertisement. 

Plant  for  Sale.  —A  modern  steam  plant,  including  two  350  h.p. 
WiUans  vertical  compound  engines  with  air  pump  and  three  high- 
class  Lancashire  boilers,  are  advertised  for  sale. 

Incandescent  Lamps  for  Sale.  -The  Wenhain  Company  90, 
Great  Kussell-street,  London,  W.C,  have  20,000  incandescent  elec- 
tric lamps  for  sale.     See  advertisement. 

Premises  to  Let. -Messrs.  Rolleston,  Greytriars,  Leicester,  and 
5,  Waterloo-place,  London,  S.W.,  advertise  to  be  let  two-storey 
water  mill  buildings  and  premises  at  Lower  Miteham,  on  the 
river  Wandle,  with  water  wheel,  driving  tackle  and  accessories, 
two  cottages,  &c 

Metallic  Filament  Lamp  Patents.— An  important  firm  in  the 
United  States  advertises  that  it  is  open  to  take  licences  under  patents 
in  that  country  relating  to  high-efficiency  metallic  filament  lamps. 
Applications  to  Messrs.  Lloyd-Wise  &  Co.,  chartered  patent  agents, 
46,  Lincoln's  Inn-flelds,  London,  W.C. 

Patent  Licences  —The  proprietors  of  Pollak  &  Virag's  English 
Patents  relating  to  telegraphy,  are  desirous  of  selhng  the  patent 
rights  or  of  granting  licences  to  British  manufacturers.  Particular's 
of  the  Patents  are  given  in  an  advertisement,  and  further  informa- 
tion can  be  obtained  from  Messrs.  W.  P.  Thompson  &  Co.,  Char- 
tered Patent  Agents,  6,  Lord-street,  Liverpool. 

The  owners  ot  Patent  No.  25,191  of  1904,  relating  to  the  applica- 
tion of  coherers  to  electrical  transmission,  are  desirous  pt  arranging 
for  the  grant  of  licences  to  manufacturers  upon  royalty,  or  to  dis- 
pose of  their  rights  under  such  Patent.  Particulars  from  Messrs. 
Allison  Bros.,  Chartered  Patent  Agents,  52,  Chancery-lane,  London, 
W.C. 

Polyglot  Stenocode.— The  subject  of  code  vocabularies  and 
coding  systems  is  very  much  to  the  front  at  the  present  time,  due, 
doubtless,  to  the  meeting  at  Lisbon  ot  the  delegates  of  the  Con- 
tracting States  at  the  International  Telegraph  Conference,  under 
the  terms  of  the  St.  Petersburg  Convention,  The  opportunity  has 
been  taken  by  Mr.  A.  C.  Baronio,  who  is  a  specialist  of  the  first 
order  in  coding  systems,  to  circulate  some  particulars  concerning 
his  latest  system  of  coding,  which  he  has  styled  the  "  Polyglot 
Stenocode."  It  is  claimed  that  this  system  increases  the  speed  and 
accuracy  of  telegraphic  transmission  by  enabling  everything  that  can 
be  written  in  any  language  to  bo  put  into  a  cipher  which  is  eco- 
nomical to  use  and  to  transmit.  The  subject  is  one  which  is  best 
explained  by  reference  to  Mr.  Barouio's  circular  (which  can  be 
obtained  from  the  author,  at  20,  Copthall  avenue,  London,  E.C), 
but  we  may  say  that  Mr.  Baronio's  extensive  and  peculiar 
acquaintance  with  everything  that  appertains  to  the  creation 
and  elaboration  of  telegraphic  code  systems  has  been  concen- 
trated upon  this  particular  development,  and  he  claims  that 
very  nearly  the  last  word  concerning  this  intricate  and  rather  fasci- 
nating subject  is  said  in  the  "  Polyglot  Stenocode"  system,  which, 
summarised,  is  "the  employment  of  biliteral  combinations  of   a 
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consonant  followed  by  a  vowel  so  selected  as  to  be  transmissible  in 
the  Stenocode  alphabet  by  electric  currents  of  uniform  strength  but 
varying  direction  or  duration,  after  the  manner  of  the  common 
Morse  system."  The  "Polyglot  Stenocode"  is  in  the  printer's 
hands,  and  will  be  ready  for  publication  soon  after  the  close  of  the 
proceedings  of  the  International  Conference  at  Lisbon  now  sitting. 

CATALOGUES.  &c. 

Voltmrtn-f! — List  No.  8,00;"i  A  of  the  (nion  Electric  Co.  contains 
particular-^  and  prices  of  type  Se  of  the"  Union  "  electrostatic  volt- 
meter. Tliese  instruments  can  be  used  on  direct  or  alternating- 
current  circuits  of  any  frequency  or  current  curve,  but  on  pressures 
above  ];!,000  volts  arc  intended  for  a.c.  only  in  scries  with  conden- 
sers, and  in  this  ease  the  readings  are  consequently  affected  by  the 
frequency. 

Kh'clriral  Filtinr/s. -^The  Electrical  Co.  have  ready  a  neatly 
printed  pamphlet  containing  some  excellent  illustrations  of  elec- 
trical fittings,  cooking  and  heating  apparatus,  &c.  The  pamphlet 
contains  some  chaste  specimens  of  cut-glass  lustre  fittings,  and 
French.  Old  English,  modern  and  other  styles  of  metal  fittings.  It 
is  difficult  to  do  justice  to  the  publication  in  a  brief  note,  and  we 
would  advi'^e  readers  interested  in  artistic  fittings  to  pay  a  visit  to 
the  company's  show  rooms  at  1G2,  Sliaftesbury-avenue,  London, 
W.C.,  where  a  comprehensive  selection  of  the  best  productions  of 
English  and  foreign  manufacture  will  be  found  attractively  displayed. 

Elcctricnl  Plant. — We  have  received  from  the  English  branch  of 
Max  Schorch  &  Co.  (the  Schorch  Electrical  Co.,  35,  Basinghall- 
street,  London,  E.C.)  a  pamphlet  giving  illustrated  particulars  of 
some  of  their  manufactures,  which  include  continuous  current 
dynamos,  single  and  three-phase  generators,  motors  (d.c,  single, 
two  and  three-phase),  transformers,  starters,  switches  and  switch- 
boards, arc  lamps,  instruments,  kc.  The  company  are  specialists 
in  mining  plant  works,  driving,  \c.,  and  the  pamphlet  gives  a  long 
list  of  firms  for  whom  electric  power  plants  have  been  installed. 
Catalogues  and  prices  list  can  be  obtained  on  application  at  the 
London  oflice. 

"Kalhos"  Wirivrj  System.— The  Sun  Electrical  Co..  llS-120. 
Charing  Cross-road,  London,  W.C,  forward  us  section  K  of  their 
catalogue,  which  gives  illustrated  particulars  and  prices  of  the 
"  KaUos  "  patent  tinned  tube  wiring  system.  A  full  description  of 
this  system  appeared  in  Tlie  JClectririin  Industiu.vi.  Supplement 
for  JIarch.  In  the  section  of  the  catalogue  just  issued  a  great 
variety  of  tubes  and  sockets,  junctions,  bends  and  adaptors,  com- 
ponent parts  of  standard  boxes,  junction,  ceiling  and  switch  boxes, 
wall  plugs,  watertight  fittings,  distribution  boards,  main  switches 
and  fuses,  &c.,  are  listed  and  priced.  Some  useful  "  Hints  on  Es- 
timating "  and  instructions  for  erecting  are  included. 

SwnH  Sclf-conlainii}  Lighting  Plants. — Ideal  Plants  (Ltd.),  Mac- 
donald"s-lane,  Cor])oration-street,  Manchester,  who  recently  acquired 
the  business  of  K.  J.  Nicholson  &  Co.,  send  us  their  new  lists  de- 
scriptive of  small  petrol-driven  self-contained  electric  lighting  plants. 
'■Light  in  the  Country,  '  now  in  its  fifth  edition,  explains  the  par- 
ticular feature  which,  it  is  claimed,  differentiates  the  "  Ideal  '' 
electrical  outfits  from  any  other  plant  olfered  for  country  house 
lighting.  The  booklet  is  well  printed,  with  illustrations  of  the 
generating  set,  storage  battery,  switchboard,  a  general  view  of  an 
"  Ideal  "  engine  room,  and  siiiall  sectional  drawings  showing  the 
manipulation  of  the  gases  in  the  "  Ideal "  engine.  Publications  8t 
and  H.O  accompany  "Light  in  the  Country,"  the  former  giving  prices 
of  10  complete  plants  — engine,  dynamo,  switchboard  and  storage 
battery— suitable  for  various  sized  houses,  the  latter  detailed  par- 
ticulars and  prices  for  each  component  of  these  plants. 

Sii'ilchcs  iind  Switcli//ecxr. — W.  F.  Jones,  Rosoinan  A-  Co.,  !>, 
Castle-street,  City-road,  London,  E.C.,  have  sent  us  a  copy  of  anew 
price  list  of  switches,  cutouts  and  ironclad  switchgear.  Several 
types  of  switches  and  fuses  are  illustrated,  and  on  sheet  Hi  par- 
ticulars are  given  of  ironclad  motor  panels  specially  designed  for 
UHo  in  collieries,  factories,  shipyards,  Ac,  where  totally  enclosed 
apparatus  is  essential.  It  is  claimed  that  those  arc  gas  and  water- 
tight and  foolproof,  and  suitable  for  (ino  volt  circuits. 

•Silent  Jiliclrir  Clorhn. — In  our  last  issue  we  gave  a  short  account 
of  the  electric  clock  system  due  to  Mr.  G.  13.  Howell,  of  London 
and  Margate,  which  lias  Ijeon  installed  in  the  Piccadilly  Hotel. 
Wc  have  now  received  an  illustrated  catalogue  from  Mr.  P.jwell, 
which  yives  infonnation  about  the  various  types  of  clocks  mxnu 
facturcd  by  the  firm.  The  point  that  has  most  taken  our  fancy  is 
that  tliey  are  silent  and  are,  therefore,  specially  suitable  for  bed- 
room UHO. 

Firt  /l/(i;-m.i.-  I'eaiHon  I'iro  Alarm  (Ltd.)  send  a  copy  of  tlvir 
new  catalogue,  giving  illustrated  particulars  of  the  Pearson  auto- 
matic lire  alarm.  Among  loccnl  installorH  aro  Messrs.  iivlands  il: 
Sons,  Itradluiry,  (Iroatorox  &Co.,  and  the  "  Daily  Mail." 

ImportR.  —The follow! ngarooninialvaluosofolectric.il  machinery, 
iiiatoriiil,  nnil  nppiiratUM  jmporli'd  into  this  country  (<()  during  Apiil 
IIKW,  and   (/()   during   the  current  year  from  ,laii.   1   to  April  ilO, 


with  the  increases  or  decreases  compared  with  the  corresponding 
periods  of  1907  : — 

Electrical  machinery  (a)  £45,112  (decrease  £5.065)  :  ('.*  £226,125 
(increase  £31.755);  telegraph  and  telephone  rabies  (di  £12,995  (de- 
crease £31,953)  :  ('■!  £47,694  (decrea-se  £73,976)  :  telegraph  and  tele- 
phone apparatus  (u)  £14,753  (decrease  £6,495).  (Jj)  £74,749  (decrease 
£8,308)  ;  other  electrical  wires  and  cables,  rubber  insulated  (n)  £7,966 
(decrease  £4,208),  ;/■)  £26,795  (decrease  £8,633) ;  with  other  insiilntions 
(«>£14,764(increase  £11,185),  (/>)£42,477(inci-ease £11,027).  The  foUo«-- 
ing  were  not  separately  enumerated  la.st  year:  Carlions  ('<)  £I-.79S; 
(/i)  f 60,828;  glow  lamps  {<i)  £16,870,  (/.")  £76,827  ;.  arc  lamps  and 
eliTtri;' searchlights  ((/)  £65,  (/>)  £1,201  ;  p;irt.s  of  :uo  l;nn|is  anil  so.arch- 
li<;bts  (other  than  oarlionst  in)  Ha.lil.  {}>)  £19.104;  primarv  .iiid 
secoiidaiy  Ijattcries  [a)  £6,395,  ('/)  £16,769.  Total  of  cloctrica)  goods 
and  apparatus,  other  than  machinery  and  tclcjia] ih  and  telephone 
wire  (")  £102,680  (decrease  £21,991),  (>•)  (.•401,745' (decrease  £44,731). 

Exports. — The  exports  of  electrical  miehincry,]  material,  &c. 
(a)  during  April,  1908,  and  (6)  during  the  current  year  from 
.Ian.  1  to  April  80,  and  the  increases  or  decreases  compared  with 
the  corresponding  periods  of  1907,  are  as  follows  :  — 

Electrical  machinery  (ii)  £101,762  .increa.se  £7,394',  (/-)  £460,733 
(increase  £157,752)  :  telegraph  and  telephone  cables  ('()  £21,625  (dc- 
crease  £8,357l,  (ti)  £191,475  (decrease  £68,854):  telegraiih  .and  tele- 
plionc  aiipai-atus  (-()  £10,615  (increase  £2,537),  f'O  £50,718  (increase 
£6,543)  ;  other  electrical  «  ires  and  cables,  rubber  insnlatcd  iii)£17,641 
(decrease  £4,429),  (li)  £92,988  (decrease  £4,574)  :  with  other  insulations 
(<i)  £28,113  (increiise  £5,693),  (h)  £87,738  (increase  £25,619).  The 
following  were  not  &ei)arately  enumerated  last  year  ;  Carbons  (a) 
£544,  CO  £2,165;  glow  lamps  (a)  £4,718,  ('-)  £14,591  :  arc  lamps  and 
seaicblights  ('()  £1,789,  ('■)  £5,319  ;  ji.irtsof  arc  lamps  and  searchlights 
(other  than  carbons)  in)  £1,58L  CO  £5,285  ;  jirimary  and  secondary 
batteries  («)  £8,787.  (/>)  £17,388.  Total  of  .lectrical  y-oods  and  app:ira- 
tus,  other  than  machinery  and  telegraph  and  telephone  wire  («) 
£124.176  (increase  £1,268',  ('"  £583,782  (decrease  £54,863), 


COMPANIES'  MEETINGS  AND  REPORTS. 

Eastern  Telegraph  Co.  (Ltd.) 

The  seventy-second  oiilinaiy  geneial  moetin;^  of  this  Coaipany  w.is 
held  on  Tuesday,  under  the  presidencv  of  Sir  .T«uin  Woi.ke  ISmiuv, 
K.C.B. 

The  SECRETARY  (Mr.  A.  R.  Hardie)  read  the  notice  caUing  the 
meeting  and  the  auditors'  report. 

The  CHAIRMAN  said  :  The  meeting  will  doubtless  take  the 
report  as  read.  In  consequence  of  the  alteration  in  the  period  covereil 
by  our  financial  year,  to  which  I  referred  at  prcxious  meetings,  we  are 
uualile  to  offer  the  customary  detailed  comparison  of  income  and  ex- 
penditure, as  we  have  no  accounts  for  the  corresponding  period  of  1905 
with  which  to  compare  those  now  liefore  j'ou.  1  ;im,  hotte\er,  pleased 
to  inform  you  that  the  aggregate  receipts  for  messages  during  the 
half  year  under  review  compare  favoural)ly  with  those  for  the  corre- 
S[)ondirig  period  for  1906.  Tlie  recei|>ts  from  messages  exchanged  with 
South  Africa,  however,  continue  to  decline,  there  being  a  considerable 
falliiii;  off  in  all  classes  of  tbtit  trathc.  On  the  other  hand,  the  trnHic 
with  India  shows  a  slijrht  improvement,  and  there  is  again  a  ste.idy 
iiuTcasf  ill  the  mes.sage  receipts  from  trathc  with  South  Americ.i,  so 
that  on  the  whole  there  is  an  increase  in  the  messaffc  receipts  of  about 
£5,000, 

.\s  regards  the  expenditure  side  of  the  revenue  acsouiit,  it  may, 
perhaps,  be  convenient,  as  wc  cannot  make  a  comparison  with  the  cor- 
risponding  half-year  in  1906,  to  make  some  comparison  with  the  ac- 
counts for  the  preceding  h.ilfycar  to  J  ti  lie  30,  1907.  and,  in  doing  so, 
I  may  state  that  the  total  exjieiLses,  exclusive  of  ro|>airs  to  cables,  for 
the  half-year  wo  are  now  considering  show  a  decrease  of  about  £3,600 
as  ('ompared  with  the  previous  half-year.  Some  of  the  items  of  ox- 
peniliture  show  a  small  iiiciease,  while  others  show  a  decrca.se,  but  in 
the  aggregate  the  expenses,  as  I  have  stated,  are  slightly  less. 
Wbiii,  however,  wc  turn  to  the  abstract  showing  the  cxpoii.se.9 
■  It tending  maintenance  of  cables,  wc  find  that  the  cost  for  the 
half  year  under  review  is  nearly  £22,000  more  than  it  was  for 
the  preceding  half-year.  As  1  have  so  oflon  stjitod  at  these 
meetings,  the  expenditure  under  this  heading  is,  .and  must  be, 
cxlrcmoly  variable,  being  dependent  upon  tlio  number  of  inter- 
ruptions of  our  cables,  and  to  the  extent  of  the  oonseipieiit  re- 
p;iirs,  ill  addition  to  which  the  credit  to  this  .u-coiinl  in  rospi'i't  of 
(■barters  of  onr  rop:uring  steamers  by  foreign  (ioveriimcnts  and  other 
tell  ;;i;iph  administrations  may,  of  course,  be  more  or  less  than  timl 
rcreivud  for  the  corresponding  period.  In  the  present  instance  both 
of  these  factors  tell  against  the  present  half-year,  as  not  only  have  we 
been  obligoil  to  lay  in  nearly  double  ihe  quantity  of  new  ciiiile  on  re- 
piirs  (o  our  own  lines,  but,  the  credits  in  respcM-t  tif  chart.cr.**,  i^c.  are 
nearly  £9, COO  bss  than  I  bey  wen-  for  the  half  year  to  .lune.  1907. 

When  I  last  had  the  pleasure  of  addressing  you,  1  pointed  out  that, 
in  view  of  the  fact  that  Ihe  accoimtH  for  the  intermodiate  or  .lune 
half  year  iiichidcd  the  most  productive  ipiai  tor's  ivcoipis-  viz. ,  llioso 
for  March— we  must  not  expect  .so  salisfiiclory  a  balance  in  the  liin>l 
half  year's  accounts.  lu  view  of  the  present  lack  of  elasticity  in  the 
lovciiic  and  the  continued  ilopression  inSonlli  .Africa,  Hhich  is  ad- 
vcisiily  allocting  our  receipts,  (ho  Itjroi'tors  consider  il  iidvisablo  (o 
carry  torwanl  to  IH"X(  .•icooiMi(  a  larger  balanoe  (ban  is  usual  at  (ho 
ond  of  our  linancial  yo.ii.  \ n\\  will  hoc  thai  wi',  ihcroloio,  doi"idod  In 
o.ii  ly  a  sum  of  £70,0^0  (o  (ho  goiioiid  rosorvo  fund  this  half  year  ami 
tuojirry  forward  to  next  iiccuuiit  a  balance  of  about  £35,(XX). 
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The  general  reserve  fund  now  amoinUs  to  £1,144,730.  Tins  is 
fiitisfactory  as  far  as  it  "joes,  but  we  tiust  that  the  traffic  «ill 
improve  so  as  to  enable  ms  to  raise,  our  contributions  to  this  funil, 
while  maintaining  the  nioiKrate  diviilcml  anil  bonus  which  have  ro 
maineil  so  constant  for  so  many  ycar^?.  With  a  cable  sy^'em  such  as  ours 
nort-amountin^to  a  total  lent;th"of41,069  miles,it  isabsolucely  necessary 
that  our  reserve  fund  slionld  be  sufficient  to  provide,  not  only  for  ira|j  >r- 
taut  renewalsofthe  varionssectionsas  they  deteriorate  through  age  ami 
other  causes,  but  also  to  enable  us  to  increase  our  carrying;  capacily 
from  time  to  time  as  the  traffic  i;rows  from  the  development  of  (he 
worlil's  commerce  or  other  causes  which  stimulate  the  volume  of  t  :li' 
graphic  business.  It  is  by  reason  of  our  reserve  fund  that  we  can  from 
time  to  time  meet  all  therei|uiremenls  of  the  telef;rapliing  public,  and 
tlie  best  interests  of  the  public  are  tobefoun<lin  the  linaneial  strcni;tli 
of  the  Compan\',  because  tbis  alone  lias  made  it  possible  for  us  to  adopt 
reductions  in  the  tarilf  and  to  i;rant  improved  facilities  to  tliose  in- 
terested. 1  may  here  mention  that  very  important  lenewals  have  been 
rceentl\  completed  on  one  of  oni-  cables  in  the  Indian  Ocean,  the  cost. 
of  which  will  be  charged  against  our  reserve  fund  account  next  half- 
year. 

Durinj;  the  half-year  our  cable  steamer  "  Duplex  "  lias  underrfone 
extensive  overhaul  in  England,  and  has  been  furnished  with  a  new 
Ijoiler,  and,  in  accordan.^e  with  iniv  usual  custom,  a  portion  of  the  cost 
has  been  :ipplied  from  tlie  maintenance  ships  fund. 

Vou  will  see  from  tlie  repoit  ol  the  Directors  that  the  International 
Telegraph  Conference  is  now  sitting  at  Lisbon,  where  tliis  Company 
is  ably  represented  by  the  Managing  Director,  Sir  .lolin  Denison- 
Pender,  Mr.  F.  A.  .Tohnston,  one  of  our  Directors,  and  some  of  the 
officials  of  the  traffic  department.  As  you  m.ay  be  aware,  nearly 
all  the  countries  in  the  worlil  are  represcntel  .at  this  Conference 
bv  oliicials  appointed  by  the  various  CTOvernments,  and  although 
delegates  of  the  telegrap!i  companies  .are  invited  to  express  the 
views  of  their  companies  upon  the  diircreiit  ipiestions  under  discus- 
sion, they  are  not  permitteil  to  vote  on  any  suliject,  even  though  it 
may  be  one  of  vital  interest  to  them.  In  debates  on  future  action 
we  have,  therefore,  to  depend  upon  the  justice  of  our  case  and 
the  arguments  which  we  arc  able  to  bring  forward  combined 
with  the  submission  of  facts  and  ligures  which  our  represen- 
tatives, owing  to  their  great  experience  in  such  matters,  are  able 
to  submit  to  the  delilierations  of  the  Conference.  These,  to- 
gether with  the  support  of  our  own  Government  representatives, 
ought,  I  hope,  to  result  in  solutions  of  questions  att'ecting  cable  tele- 
graphy in  a  manner  fairly  satisfactory  to  the  companies,  as  also  to 
the  interests  of  the  public,  because,  after  all,  the  interests  of  the 
State  and  of  the  telegraphing  public  should  be  indentical  with  those 
of  the  cable  companies,  and  it  is  our  constant  endeavour  to  work  with 
this  aim  in  view.  Although  your  Directors  have  always  been  prepared 
to  meet  the  reasonable  demanrls  of  the  public  for  reductions  in  tariff, 
it  must  be  borne  in  raind  that  the  carrying  capacity  of  cables  is  limited, 
and  that  if  taritl's  are  reduced  beyond  a  cert;iin  point,  the  work  not 
only  becomes  unremunerative  but  would  actually  entail  a  loss  to  the 
Company.  Therefore,  in  the  event  of  future  demands  on  us  to  make 
any  further  reductions  of  tariff,  we  must  look  to  the  Governments 
concerned  to  assist  us  either  by  the  extension  of  the  standard  revenue 
system  which  has  been  founit  to  work  satisfactorily  for  Indian  and 
South  .\fiicaii  traffic,  or  by  some  other  method  which  may  be  mutually 
lieneficial.  We  have  every  contidence  in  our  representatives  .at  tlie 
Conference,  and  also  in  the  justice  of  the  numenms  delegates  from  the 
various  Governments,  that  nothing  will  be  done  to  impair  the  present 
efficient  worUing  of  our  ealile  system,  which  is  all  important  to  the 
welfare  of  tin;  world.  1  now  move  the  adoption  of  the  report  and 
accoinits,  and  the  dcclar.it  ion  of  the  dividend  anil  bonus  therein  set 
out. 

The  MARQUESS  OF  TWEI:DDALE,  K.T.,  brieBy  expressed  bis 
pleasuie  in  seconding  the  motion. 

Mr.  STAGE  V  said  that  he  desired  to  make  a  few  remarks  on  one 
item  in  the  revenue  account  respecting  the  pension  and  superannna 
tion  funds  and  the  retiring  allowances.  As  these  funds  had  only  lieeii 
in  existence  15  j'cars  it  was  obvious  that  they  had  not  sufficiently 
accumulated  to  provide  r-dequately  for  the  older  members  of  the  staff, 
who  were,  perhaps,  aiiproacliing  middle  age  when  these  funds  were 
instituted.  Dcubtless  the  younger  men  would  be  suitalily  and 
even  liberally  provided  for  by  the  maturing  of  these  funds,  but 
the  casi;  of  "the  older  men  reiiuired  special  consideration.  They 
had  done  good  work,  and  in  the  earlier  days  of  the  Company  the}' 
had  to  be  contented  with  lower  salaries  than  were  now  paid.  He 
understoo<l  that  it  had  been  the  practice  of  the  Directors  to  augment 
the  amounts  at  present  produced  by  tbe.se  funds  in  individual  ca.ses, 
but  he  thought  that  the  shareholders  generally  would  .agree  with  him 
that  there  should  be  some  scale  by  which  a  man  should  receive  a  re- 
tiring allowance  based  upon  the  number  of  years  of  liis  .service.  Long 
service  in  foreign  climates  must  to  a  certain  extent  deprive  a  man  of 
his  full  u.sefulness,  and  in  such  cases  he  thought  that  long  service 
should  be  the  governing  factor.  It  was  therefore  important— and  he 
believed  that  those  on  both  sides  of  the  table  would  agree  with  him  - 
that  there  should  be  a  tcale  by  which  a  man  should  receive,  say,  as 
many  sixtieths  as  he  put  in  years  of  service— that  was,  a  man  wouUl 
have  to  put  in  40  years'  w  oik  -bis  whole  working  life — before  he-could 
receive  two-thirds  of  his  pay  as  a  pension. 

Mr.  .1.  NEWTON  inquired  whether  the  telegraph  companies  repre- 
.sented  at  the  Conference  at  Lisbon  h.ad  not  .some  sort  of  influence  to 
prevent  undue  reductions  in  the  tarift.  It  seemed  to  him  that  if  the 
telegrajih  companies  had  im  intluenee  they  were  .at  the  mercy  of  an 
unknown  power  called  ( ioxeriiments,  aiul  he  desired  to  know  if  the 
companies  had  not  the  power  to  resist  undue  reduction.    The  Chair- 


man had  .said  nothing  about  wireless  telegraphy,  lie  (Mr.  Newton) 
wanted  to  know  whether  those  who  were  concerned  in  the  latter  were 
represented  at  the  Conference,  and  whether  an  attem|>t  would  be 
made  to  reduce  their  rates.  With  reference  to  the  remarks  of  the 
la.st  speaker,  the  shareholders  were  greatly  interested  in  the  point 
raised,  for  the  stability  of  the  company  could  not  but  bo  benetited  by 
their  having  an  attached  staff. 

The  CHAIH.MAN  :  With  respect  to  the  remarks  that  have  fallen 
from  the  last  speaker,  we  have,  as  I  .said  in  my  speech,  a  consider- 
able amount  of  intluenee  at  the  Conference  upon  all  matters,  from  our 
knowledge  of  the  business  and  the  snpjiort  which  we  receive  from  the 
Dritisb  delegates,  but  over  and  above  that  the  Conference  has  no  actual 
power  to  reduce  our  tariffs.  They  can,  of  course,  uige  various  considera- 
tions in  that  direction.  No  doubt  every  one  is  moving  in  the  direction 
of  lower  taritl's,  but  so  far  as  regards  making  leibietions,  that 
must,  be  done  by  the  various  companies,  who  \vill  lu'cil  to  be  con- 
vinced that  it  can  be  done  with  propriety  licfore  a  reduction  is  made. 
The  delegates-  ma\'  iirobably  try  and  iiidiiee  us  to  .see  that  reduc- 
tion will  be  the  right  policy,  but  we  shall  have  our  own  views  on 
the  subject,  and,  although  the  views  of  the  dcleg.ates  may  influ- 
ence our  decision,  the  final  decision  as  to  a  reduction  of  our  tariffs 
rests  with  the  Directors.  Witli  respect  to  wireless  telegraphy, 
I  do  not  think  that  those  concerned  arc  represented  at  the 
Conference;  they  do  not  seem  to  ha\c  arrived  at  t)ie  position  wliich 
ajipcars  to  justif\'  re^iresentation.  Turning  now  to  the  other  matter 
which  was  referred  to  by  the  first  speaker,  I  am  sure  that  all  the 
Directors  of  this  Company  are  gratified  to  hear  the  lemtrks  which 
fell  from  the  body  of  the  room  on  the  subject  of  the  treatment  of  the 
retiring  staff.  I  am  liound  to  say  that  everything  seems  to  us  to  be 
working  satisfactorily.  Naturally  the  pension  fund  cannot  arrive  at 
its  full  amount  in  so  short  a  number  of  years,  but  it  is  approaching  its 
capital  value  of  £5OO,CO0,  and  it  is  continually  growing.  The  v.dua- 
tion  of  the  securities  and  the  position  of  the  funds  has  to  be  gone  into 
once  every  five  years,  .and  the  next  quiiKpiennial  period  is  tbis 
yeiir,  in  the  month  of  .Tune.  We' hope  that  .a  considerable  addition 
may,  as  in  former  years,  then  be  made  in  the  valuation  of  the 
liabilities  and  assets  of  the  pension  fund.  But  with  respect  to  the 
incidence  of  the  fuml  on  the  older  members,  I  think  tliat  the  share- 
holders may  remember  that  we  have  a  su|ierannuation  fund  for  the 
very  purjiose  of  dealing  with  this  subject  of  the  older  members.  As 
the  pension  fund  continues  to  grow,  the  necessity  for  the  super- 
annuation fund  will  tend  to  decrease,  and  we  are  using  the 
superannuation  fund  to  deal  with  those  pensions  wliieb  have 
to  be  given  to  the  older  members  of  our  retiring  staff.  It  will 
also  be  remembered,  I  dare  saj',  that  the  retiring  age  is  now  55 
years,  which  we  considered  was  a  high  enough  age  for  people  who  ha\e 
served  us  well  in  the  tropics,  and  I  think  that  th.at  was  the  right 
policy  ;  and,  in  order  to  deal  with  the  matter  at  55  years  of  age,  the 
Company  voted  a  very  considerable  sum  of  money,  w  hicb  has  been 
applied  to  that  purpose.  I  am  bound  tos.ay  that,  as  far  .as  I  know,  we 
have  not  met  with  any  case  which  the  Directors  have  lieen  obliged  to 
deal  with  in  a  parsimonious  manner  on  account  of  want  of  funds, 
and  we  shall  bear  in  mind  what  has  been  said  from  the  Ijody  of 
the  shareholders  in  dealing  witli  the  subject  in  the  future  as  we 
h.ave  in  the  past.  I  should  also  like  to  say  that  from  time  to 
time,  when  neither  the  superannuation  fund  nor  the  pension  fund 
.appeared  to  meet  the  case  ailcipiately,  the  Directors  have  \"otefl  sums  of 
money  to  redress  any  iucipiality  wliieh  seemed  to  be  one  which  should 
be  dealt  with.  I  hope  that  that  will  be  satisfactory  to  the  share- 
holders. He  then  put  the  lesolutioii  to  the  meeting,  and  it  was  carried 
unanimously. 

On  the  liiotion  of  .Mr.  NEWTOX,  a  cordial  vote  of  thanks  was 
afterwards  passed  to  the  Chairman  and  Directors. 

The  CH.A.1RMAN,  in  reply,  said  :  (ientlemen,  I  am  sure  that  all 
the  Directors  and  m3'self  are  very  much  obliged  to  you  for  your  kind 
vote  of  thanks,  which  I  shall  accept  also  on  behalf  of  the  statl'. 

The  proceedings  then  terminated. 


Eastern  Extension  Australasia  &  China  Telegraph 
Co  (Ltd.) 

The  sixty-niuth  half-yearly  ordinary  general  meeting  of  this  Com- 
pany was  held  on  Wednesday  under  the  presidency  of  Sir  JoiiM  Wolfe 
B.\RKY,  K.C.B. 

The  GENERAL  MANAGER  AND  SECRETARY  (Mr.  F.  E.Hesse) 
read  the  notice  calling  the  meeting,  the  minutes  of  the  sixtj-eiglith 
ordinary  general  meeting,  which  were  confirineil  and  signed  by  the 
Chairman,  and  the  leport  of  the  auditor.*. 

The  CHAIRMAN  then  said:  The  gross  revenue  for  the  half-year 
under  review  amounted,  in  round  numbers,  to  £304,000,  against 
£296,000  forthe  corresponding  perioil  of  190b,an  inerea.se  of  t'8  030.  This 
result  may  be  considered  .satisfactory,  having  regard  to  the  general 
depression  in  trade  that  has  recently  prevailed  in  the  Far  East  and 
elsewhere,  and  to  '.he  keen  competition  that  still  continues  between  the 
(iovernment  Pacific  cable  and  our  system  for  the  Australasian  traffic. 
1  am,  however,  happy  to  say  that  we  continue  to  hold  our  own  in  this 
competition,  notwithstanding  the  strong  pressure  br-ought  to  bear  upon 
the  commercial  (;ommunity  by  the  local  authorities  to  forward  their 
telegrams  by  the  Pacific  route,  and  the  fact  that  nearly  all  Government 
telegrams  are  sent  by  the  latter  route.  I  cannot  but  think  that  this  is 
very  unfair  to  us,  and  that  as  a  great  British  ('ompaiiy  we  are  entitled 
to  an  equal  share  of  (iovernment  business.  (Hear,  heir  )  The  working 
ex|jen.ses amounted,  in  round  numbers,  to  €154,000,  against  £139,000  for 
the  corresponding  period  of  1906,  showing  an  iiicrea.se  of  £15,000.     Of 
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this  increase,  over  £13,000  is  due  to  cable  repairs  having  been  far  more 
numerous  during  the  past  half-year  than  in  1906,  when  they  were  ex- 
ceptionally light,  costing  only  £12,854,  or  about  one-half  of  the  normal 
amount.  The  rest  of  the  increase  is  accounted  for  by  the  natural 
growth  of  salaries  and  wages.  We  have  also  had  to  spend  over  £1.000 
in  connection  with  a  claim  made  upon  the  Company  by  the  owners  of 
the  s  s.  "Agincourt"  for  consequential  damages  ai-ising  out  of  the 
loss  of  that  steamer's  anchors  and  chain  when  she  fouled  one  of  ihe 
Company's  cables  in  the  Yang-tsze  kiang  river.  The  claim  being  a  very 
wide  one,  involving  far  reaching  consequences,  3-our  Directors  had  no 
alternative  but  to  resist  it,  especially  a-i  it  hid  always  bsen  under- 
stood that  the  International  Convention  for  the  Protection  of  Sub- 
marine Cables  limited  the  Company's  liability  to  making  compensation 
to  the  value  of  the  miterial  actually  lost.  Unfortunately  this  view 
w;xs  not  accepted  by  the  Court  of  First  Instance,  which  held  that 
although  the  claim  of  the  plain(irt'-i  went  t03  far,  the  owners  of 
the  "Agincourt"  were  entitled  to  a  larger  measure  of  com- 
pensation than  that  admitted  by  the  Company.  Your  directors 
appealed  against  Mr.  Justice  Bray's  decision,  and  obtained  a  unani- 
mous decision  from  the  Lords  Justices  of  Appeal  altering  the  learned 
Judge's  order,  and  declaring  that  the  liability  of  the  Company  was  to 
make  compensation  for  the  sacrifice  of  the  anchors  and  chain  lost,  bat 
not  further  to  pay  damages  resulting  from  such  sacrifice.  The 
action  was  eventually  settled  on  this  basis.  It  is  needless  to  say  that 
anj-  other  result  might  have  been  most  damaging  to  the  interests  of 
all  those  who  had  laid  and  were  working  telegra|)hic  caljles. 

The  net  profit  for  the  half-year  amountetl,  in  round  numbers,  to 
£130,030,  and  after  adding  £75,030  brought  forward  from  the  ]irevious 
half-year,  there  remained  an  available  balance  of  £205,030.  The  usual 
quarterl}'  interim  dividends  of  2s.  6il.  per  share  were  paid  during  the 
past  year,  and  it  is  now  proiio.sed  to  distribute  a  final  dividend  for  the 
year  of  like  amount,  making  a  total  dividend  of  5  per  cent.  It  is  also 
proposed  to  pay  a  bonus  of  4s.  per  share,  or  2  per  cent.,  making  a 
total  distribution  for  the  year  1907  of  7  par  cent.  The  u.sual  additions 
have  been  made  during  the  past  year  to  the  maintenance  ships' 
insurance  and  depreciation  funds,  and  after  applying  £50,003  of 
the  revenue  balance  to  the  general  reserve  fund,  £30,333  is  carried 
forward. 

During  the  past  half-year  several  partial  renewals  of  the  company's 
cables  have  been  carried  out  The  lengths  of  new  cable  inserted  fur 
these  purposes  have  aggregated  330  nautical  miles,  and  the  cost  of 
such  renewals,  amounting  to  £28,848,  has  been  debited  to  the  general 
reserve  fund.  The  laying  of  the  Company's  new  direct  cable  between 
Java  and  the  Cocos  Islands,  to  which  I  have  made  reference  at  previous 
meetings,  has  been  8ucces.sfully  .accomplished  and  the  line  opened  for 
traffic  since  the  close  of  the  year.  The  lengbli  of  tlie  c.tlile  is  roundly  778 
nautical  miles,  and  the  cost  will  be  charged  against  the  general  reserve 
fund  during  the  current  half-year.  This  new  communication  will  form  a 
useful  alternative  route  for  our  Far  East  traffic,  and  had  it  been  in 
operation  when  the  recent  strike  occurred  amongst  the  Indian  Govern- 
ment telegraph  employees,  it  would  have  assisted  in  relieving  the 
congestion  occasioned  during  the  early  days  of  the  strike.  The 
Indian  Government  authorities  sliortly  after  the  outbreak,  for- 
tunately for  the  cable  communications  passing  in  transit  through 
India,  arranged  with  the  Eastern  and  Eastern  E.xtension  Com- 
jjanies  to  work  two  of  their  landlines  from  the  cable  stations 
at  Bombay  and  Madras,  and  in  this  manner  we  were  able  to 
transmit  the  trans-Indian  traffic  across  India  with  satisfactory  results 
to  the  telegraphing  pul)lic  and  to  the  Indian  (iovernment.  When  the 
strike  was  over,  the  l.indlincs  weie  again  worked  by  the  (Jovcrnment, 
but  we  are  in  communication  witli  the  Indian  authorities  with  a  view 
to  obtaining,  if  .satisfa('loi-y  terms  can  be  arr.-mged,  the  perm.-uu'ut 
working  across  India  of  the  trans-Indian  tratiic  by  the  Eastern  and 
Eastern  Extension  Companies,  as  we  are  convinced  that  such  an 
arrangement  would  1)C  for  the  advantage  in  speed  and  .accuracy  ot  all 
the  countrie.s  whicrli  ^\■e  serve. 

Another  ipiiuqucrniial  meeting  of  the  International  Telegraph  Con- 
ference is  now  l)i-ing  hekl  at  Lisbon,  and  two  ot  youi'  Dircctoi'S  are 
attending  it  to  look  after  the  Company's  interests.  Judging  from 
what  ajipearcd  in  the  newspapers  a  few  weeks  ago,  considerable  mis- 
a[)prehension  I'ppears  to  have  existed  on  the  part  of  the  Chanilicrs  of 
Commerce  and  telegr.iphing  public  generally  as  to  the  action  of  the 
•joveniments  .and  Cable  Companies  at  the  Conference  in  regard  to  the 
use  of  artificial  words  in  code  telegrams;  but  the  publication  of  the 
PostmaHtci-Ccncral's  letter  to  the  Chandjors  of  Counnerce  on  the  sidi- 
ject  will  have  made  it  clear  that  it  is  not  [iropo.sCd  to  withdraw  the 
j)rivilege,  bu(  only  to  endc.avoui'  to  have  more  clearly  ilclincd  the  (Con- 
dition as  to  the  "  pronounccability  "  of  artificial  words.  Wlucn  Ihe 
oonce.s»ion  of  admitting  any  pronounceable  artificial  words  on  Ihe  foot- 
ing of  cofle  at  10  letters  to  the  woi'd  was  granted,  it  was  assumed  that 
the  privilege  of  making  up  codes  on  this  basis  woidd  be  used  in  a 
reasonnblc  nunnu;r,  so  that  the  telegraph  service,  whether  by  cable  or 
lanillinc,  might  iiol  unduly  sutler,  while  tlic  public  would  be  bene 
Htticd.  This  cvpcctjition  lia--  niil  Imcii  caimph-lilv  fulfilled.  Bcbirc 
the  new  Kcxulations  ramc  into  force  the  British  I'osI  Ulliec  found  il 
necessary  to  issue  a  circular  to  the  C'bambcis  of  Commerce,  at  wM  as 
lo  the  principal  eofie  maUcrs,  dirr'ctint;  attention  l«  the  fact  thai 
corlo.s  were  liciiig  compiled  of  artificial  groups  of  letters  which  in 
many  cane**  <'c»ulcl  not  be  rtcgarded  as  "  pronounceable,"  and  thai 
such  wiirds  wiiuld  bo  dillicull  to  transmit  and  would  lend  to  el  rors 
III  many  cases  code  makers  liavo  rccognisiMl  the  imporlanca'  of  avoid, 
ing  combinations  which  Jirc  of  lnublful  pionounceabilily,  but  in  some 
I'asos  nil  iinremonable  use  of  I  ho  conca'ssion  has  been  inado.  As  an 
iiiiilance  of  this.  hiicIi  words  as  (I  niuxl  spi.'ll  them,  for  I  cannot  pro- 
nounce them)  "  biijksroel.y,"   "  bywigrocbx  "  anil  "  liqrnqkpcr  "  may 


be  mentioned  as  words  which  appeared  in  a  code  recently  submitted 
(laughter).  It  will  be  readily  understood  that  a  telegraphist  can  deal 
more  rapidly  and  easily  with  a  pronounceable  word,  which  can  lie  moie 
quickly  grasped  and  remembered  while  it  is  being  transmitted,  as  com- 
pared with  an  arbitrary  combination  of  letters  requiring  a  separate  elTort 
of  attention  for  each  letter.  Thus  greater  speed  and  accuracj-. which  are 
what  the  public  require,  are  obtained,  and  there  is  less  need  for  rc])e- 
titions  and  corrections.  It  is  desirable  and  to  be  hoped  that  the  con- 
dition as  to  pronounceability  will  at  the  Conference  lie  more  clearly 
defined,  in  order  to  put  some  limit  for  the  future  to  this  tendency, 
which,  if  unchecked,  cannot  fail  to  produce  results  highly  injurious  to 
the  telegraph  service  and,  consequently,  to  the  public  and  commerce. 
There  is,  however,  no  intention  of  adopting  other  than  a  wide  and 
even  generous  interpretation  which  would  cover  the  great  bulk  of  the 
codes  at  present  in  use. 

Speaking  generally  of  our  present  report,  I  think  we  maj'  consider 
it  as  fairly  satisfactory,  though  I  wish  that  I  could  see  greater  signs 
of  commercial  developmant  in  the  Far  East,  and  fairer  treatment  of 
our  Company  by  the  Governments  concerned  in  the  State-aided  com- 
petitive calile  in  the  Pacific.  I  now  move  the  adoption  of  the  report 
and  accounts,  and  the  declaration  of  the  dividend  and  bonus  therein 
set,  out. 

The  MARIJUESS  OF  TVVEEDDALE  seconded  the  resolution. 

Mr.  JOHN  NEWTON  said  some  years  ago  a  system  was  adopted  by 
the  telegraph  companies  enabling  social  messages  to  be  sent  at  a  much 
cheaper  rate  than  would  have  been  charged  to  the  general  public  for  the 
ordinary  kind  of  telegrams,  and  he  would  like  to  .ask  whether  the 
Companj'  had  improved  on  that  Social  Code  in  such  a  way  that  messages 
could  be  sent  by  the  general  public  at  a  moderate  cost. 

The  CHAIRMAN:  The  Company  mo-it  cordially  support  coding 
under  all  reasonable  conditions  ;  95  per  cent,  of  all  the  work  of  this 
Company  is  coded  and  only  abou  t  5  per  cent,  is  uncoded.  That  5  per 
cent,  may  be  divided  again  into  business  messages  and  social  mes- 
sages, tiut  even  if  they  were  all  soci.al  messages,  they  would  not 
.amount  to  more  than  5  [ler  cent.  Some  few  years  ago  the  Boards  of 
all  the  Companies  realised  that  sonu  effort  should  be  made  to  put 
tho.se  who  wished  to  telegraph  social  messages  somewhat  on  the  same 
basis  as  those  mercantile  firms  who  have  codes  of  their  own.  and  who 
are  able  to  send  their  messages  at  a  price  which,  if  written  out  in  long- 
liand,  woukl  probably  not  amount  to  more  tlian  2d.  or  3d.  a  word. 
Following  that  idea,  the  '•  Eastern"  .Social  Code  was  prepared,  and  is 
purcliasable  by  any  member  of  the  public  for  6s.,  anil  is  also  placed 
for  the  free  use  of  the  public  at  all  our  stations,  on  all  the  great  lines 
of  steamers,  and  in  other  places  where  social  messages  might  originate. 
Of  course,  in  addition  to  that,  there  are  .a  good  many  other  social  co  les, 
and  some  of  them  are  in  constant  use.  Then,  again,  we  have  a  priu- 
ci[)le  of  registering,  free  of  .all  fee,  the  name  and  address  of  anyone  who 
likes  to  come  and  whu  is  likely  to  use  the  cables  when  away  from 
home  Therefore,  with  the  use  of  the  Social  Code  and  with  the  use  of 
free  registration  of  addresses,  social  messages  can  be  transmitted  very 
cheaply.  If  the  public  would  only  take  advantage  of  the  opportuni- 
ties that  exist,  very  few  social  messages  need  come  in  what  I  may  call 
long-hand. 

The  resolution  was  then  put  and  carried  unanimously. 

The  retiring  Directors,  the  Hon.  Arthur  ti.  Brodrick  and  Sir 
Albert  J.  Leppoc  Cappel,  K.(^. I.E.,  were  then  re-elected,  as  were  the 
retiring  auditors,  Messrs.  Deloitte,  Plender,  Grilfiths  &  Co.  and 
Messrs    Wclbou,  Jones  &  Co. 

Mr.  L.\NE  suggested  that  in  declaring  the  cpiarterly  dividends  the 
Directors  might  be  dispo.sed  to  consider  the  distrilaition  over  the  four 
qu.u  ters  of  the  year  of  the  amount  now  regularly  paid  as  bonus,  so 
that  instead  of  receiving  2s,  6d.  per  share  quarterly  the  .shareholders 
would  receive  3s.  ipiartcrly. 

The  CHAIRXL-VN  said  the  suggestion  should  receive  the  Directors' 
full  consideration,  liut  he  could  give  no  more  precise  answer  at  that 
moment. 

A  cordial  vote  of  thanks  to  the  Chairman.  Directors  and  .staff 
brought  the  proceedings  to  a  close. 


Western  Telegraph  Co.  (Ltd.) 

Tli'i  sixty  ninib  .o-dinarv  gcniial  ini'i'lins;  nl  lb"  sbarcboldcrs  in 
this  Company  was  held  on  W'cdncsilay.  under  Ihe  presidiMicy  of  Sir 

.loHN   WoLFK   HaUUV,    K.C.H. 

The    SECREI'.VKY  (Mr.   E.  Sl<cr  Ilodson)  rca  I  the  notice  .•on 
\a'ning  the  meeting. 

The  CII.MKM.VN  said  :  I  haxi'  once  more  llic  agreeable  privilc)ze 
nf  submitting  for  the  appro\'al  of  the  sbar. 'holders  a  satisfaclor.v 
statemcnl  of  accounts  and  balance  sheet  of  the  i'oinpan\',  .Vllluui^ih 
the  incssai;*'  rcx'cnnc  has  only  iniaa'ascd  by  an  nmrunit  sliv;bll,\  imder 
i2..">(IO.  il  must  be  rciniMnbcrial  Ibal  during  the  period  nmliM-  ic\  ii-w 
wo  have  la'en  working  under  normal  business  conililions.  and  thai 
lliK  rccvipls  have  not  bivii  inflated  by  exceptional  circninslanii's. 
Hucb  HI  lo  Himie  cxicnl  prevailed  in  the  hillcr  pari  of  IIMMI.  In 
Sonib  .America generally,  polilical,  rmaiK'ial,  and  commercial  mailers 
appear  to  be  Kleadil,\'  and  surely  ad\'ancing  litwards  Ihe  sliil  greater 
picisperily  which  nndoiibtedly  awaits  ibal  greal  ciuilinenl ,  so  richly 
endnwed  by  miltire  ami  pttssessing  slalt^smen  emiiii'nll,\'  ipndilicd 
to  administer  il.s  rcHources.  The  rexa-nne  since  ihe  Is!  .Iannar\'  llilH 
year  is  also  ho  far  Nalisfaclory.  It  is  with  nmcli  regrel  we  have  (n 
report  the  death  in  Noveinlier  last  of  our  hili'  colli-agne.  .Mr.  .lohn 
I'oppen.  who  was  a  Director  of  this  niid  the  Wi-slcrn  &  Hra/.iliaii  Co. 
for  i.'i  years.      Mr.  .lolni  (hudiui  has  been  npjiointeil  lo  the  vacancy. 
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He  "as  until  lately  a  niemhcr  of  the  important  firm  of  Messrs. 
Ed«anl  Johnston  &  Co..  of  Hio  de  Janeiro  and  Santos,  anil  is  exi-cp- 
tionall.v  iinalilied  to  a-ssist  in  fmlhorrng  the  interests  of  tho  Company, 
lia\'in^  resided  for  many  years  in  Hra/.il.  and  possessing  an  intimate 
fteqiiaintance  witli  that  conntr^t*  anrl  its  reiinirements.  Mr.  (Joi'don 
is  at  present  in  Rio  de  Janeiro,  and  ainon;;  otlier  affairs  neeessitatin;; 
his  presence  there. is  engaged  on  im|)orTant  l)nsiness  for  this  Coinpan\'. 
The  deputy  ehairman.  Sir  John  Denison- Tender,  and  Mr.  F.  A. 
Johnston,  one  of  our  Directors.  I  may  mention,  are  attending  llie 
Coiiferenee  in  Lisbon,  atid  so  are  also  attending  to  the  affairs  of  the 
Company.  The  total  expenses  under  tho  various  alistracts  show 
a  decrease  of  £1.232  compared  with  tho  corresponding  period  of 
190t),  resulting  from  increa,ses  and  decreases  imder  tlie  diffeient 
headings.  Other  expenses  show  a  net  decrea.se  of  i.'.">.020,  due 
chietl\'  to  there  f)eing  no  expense  corresponding  to  tliat  incurred 
in  190(»  in  connectiiin  witlx  concessions  for  new  cables.  The  ex- 
penses attending  tlie  maintenance  of  cables  were  increased  by 
iS.riSO.  42  more  knots  of  cable,  valued  at  £4.300,  were  tised 
during  the  half-year,  otherwise  a  reduction  would  liave  appeared 
luider  this  liead.  .-Vfter  providing  £lli.000  for  debentiu'e  stock 
interest  and  l'4.4(i4  for  income  tax.  there  remains  a  balance  of 
£20(1. 4.S7.  to  which  is  added  tlie  smn  of  £<i.S(i4  brought  forward  from 
June  30  last,  making  a  total  of  £213,351.  I-'irst  and  second  interim 
dividenils.  amoimting  t<)  £02.-370.  ha\'e  been  paid,  and  after  trans- 
ferring £120.000  to  the  general  reserve  fund.  £.t.000  to  the  mainten- 
ance ships  reserve  fund.  £10.000  to  the  marine  insurance  fund,  and 
flO.tlOO  to  the  land  and  bm'ldings  depreciation  fund,  there  remains 
a  balance  of  £.').!)72  which  is  carried  forward  to  tlie  next  accoiuit. 
With  regard  to  our  reserve  fund  investments,  the  directors  have 
decided,  in  \iew  of  the  depreciation  of  our  securities,  to  pro\'ide  a 
sum  of  £100.000  on  account  of  investment  fluctuations  whenever  it 
inaj'  lie  found  neiessarv  to  realise  portions  of  the  reserve  fluid. 
I  now  move  the  ailopiion  of  the  report  and  accounts. 

The  Rt.  Hon.  Lord  BALFOUR  OF  BURLEIGH  seconded  the 
motion. 

Mr.  NEWBY  said  he  thought  the  £100.000  put  to  re.serve  was 
hardl.v  sufficient. 

Jlr.  ENNIS  expressed  his  entire  concurrence  with  the  action  of  the 
Directors  in  making  jirovision  to  the  extent  of  £11)0.000  on  account 
of  investment  fluctuations.  They  had  aNo  placed  11 20.000  to 
reserve  and  therefore  tlie  fund  was  really  £20.000  more,  after  allow- 
ing for  the  £100,000  referred  to.  At  their  last  meeting  he  suggested 
that  when  the  Company  had  a  jjeriod  of  prosjierity  (and  he  considered 
that  the  result  of  the  past  half  year's  working  was  magnificent),  the 
shareJiolders  might  be  allowed — in  the  Directors"  discretion — to 
share  in  such  prosperity. 

The  CH.VIRMAX:  With  resjiect  to  what  Mr.  Xewb,  said  about  the 
£100,000,  I  may  tell  him  that  that  amount  was  arrived  at  by  taking 
the  bottom  prices  of  the  da.v,  but  we  do  n<tt  w'isli  to  be  writing  up 
and  writing  down  our  reserve  fund.  (Hear,  hear.)  We  ado|it  a 
round  figure,  and  really  the  reserve  fund  is  not  dejireciated  to  that 
extent  until  we  want  to  sell.  As  a  matter  of  fact,  we  are  selling  very 
small  portions,  and  I  do  not  see  when  we  shall  lia\'e  to  sell  until  we 
have  to  carry  out  some  very  important  renewals,  which,  no  doulit, 
will  conie  about,  and  wliich  are,  at  any  rate,  now  in  prospect.  When 
that  time  comes,  we  .shall  have  £100,000  to  provide  for  investment 
fluctuations,  and  we  ha\e  the  advantage  of  not  stating  oiu-  reser\e 
fund  in  public  at  a  higher  price  than  is  fairly  represented  by  the  in- 
vestments. I  think  everyone  will  agree  with  that,  and  that  the 
round  figure  of  £100.000  is  sufficient,  and  I  think  that  Mr. 
Newby.  if  he  figures  out  all  his  fluctuations,  will  agree  with  us. 
He  jiointed  out  one  or  two  cases  w'here  the  depreciation  is  more 
in  proportion,  but  over  the  broad  result  £100,0(X)  represents  the  de- 
preciation. With  respect  to  the  remarks  of  Mr.  Ennis,  I  am  bound 
to  say  that  whatever  falls  from  him  always  recei\es  attention, 
but  1  cannot  myself  fairly  hold  out  the  prospect  to  the  shareholders 
tff  all  incrca.scd  dixidcnd.  and  1  think  it  Wfudd  lie  a  pit\'  that  the 
meeting  slionld  think  tliitt  is  likcl_\'  (o  liappen.  Wi' sec  befoi-c  us  \  (■r\- 
large  expenditure  in  llic  way  of  the  renewal  of  .some  of  our  cables. 
Some  of  them  are  3.j  ycai-s  old,  anil  atthougli  lhc.>'  lia\c  been  wondci"- 
fully  preserver!,  yet  we  cannot  cxjiect  that  they  will  go  on  for  ever, 
and  I  do  not  think — and  the  Hoard  do  not  think — that  the  reserve 
fund  now  is  at  all  greater  than  it  ought  to  be.  (Hear,  hear.)  In  fact. 
we  want  to  build  u|)  more,  in  oriler  to  make  the  dividend  of  this  Com- 
pany a  stable  dividend,  which  the  shareholders  can.  lunnanly  speak- 
ing, rely  on  subject  to  an\'  e\entiialities  which  might  ari.se.  It  is 
alsi^  nee:'ssary  tj  bear  in  mind  that  in  these  tlays  most  tele- 
graph cable  companies  are  threatened  with  competition,  and  1 
think  it  would  be  a  great  mistake  myself  to  think  or  suggest  that  the 
Directors  would  be  able  to  declare  a  larger  dividend  than  1 1  icy  are  now 
doing,  ha\'ing  regard  to  what  the\-  hold  to  be  the  permaiuMit  interests 
of  all  the  shareholders. 

The  Chairman  said,  in  further  reply,  with  reference  to  wireless 
telegraphy,  and  the  Marconi  system,  ho  had  nothing  to  add  to 
what  he  had  said  on  previous  occa,sions,  and  nothing  had  since 
occurred  to  make  him  alter  the  views  he  had  expres.sed.  He  then 
put  the  resolution,  and  it  was  carried  imanimously. 

On  the  motion  of  Mr.  XEWBY,  seconded  by  Mr.  LYTH,  a  cordial 
vote  of  thanks  to  the  Chairman,  the  Directors,  and  the  staff  was 
passed. 

The  CHAIRMAN  acknowledged  the  compliment,  and  the  pro-  j 
ceedings  then  terminated.  ' 


Submarine  Cables  Trust. 

The  tlhrtytcventli  ordinary  general  meeting  was  held  on  Tuesday, 
the  Maki;iiessokTwkkih).ai.k,  K.T.,  presiding. 

The  SECRETARY  (Mr.  Sidney  CoUett)  read  the  notice  calling  the 
meeting  and  tho  auditors'  report. 

The  CHAIRMAN  said  the  revenue  for  the  year  being  dividends  on 
stocks  and  shares,  together  with  interest  on  deposit,  aiiiountod  to 
£^3,942,  .igainst  £25,278  in  the  preceding  year,  a  decrease  of  £1,336. 
This  decrease  is  explained  by  the  laclj  that  owing  to  the  change  in  the 
date  of  the  Eastern  Telegraph  t!o.'s  financial  year,  and  the  eonset|uent 
alteration  in  the  dates  of  payment  of  its  dividends,  we  had  to  exclude 
from  our  receints  of  last  year  one  of  that  company's  ipiarterly  divi- 
dends and,  to  Ijalance  our  accounts,  to  include  a  quarter's  dividend  of 
the  Anglo-American  Telegraph  Co.  which  properly  belonged  to  this 
year — that  is  to  say,  the  dividend  was  declared,  but  was  not  received 
during  the  year.  Consequently  the  receipts  in  our  present  accounts  in- 
clude only  three  quiirters"  dividends  froin  the  Anglo-American  Co.,  re- 
ducing our  receipts  as  coiup.ared  with  those  of  last  year  by  the  sum  men- 
tioned. It  is  satisfactory  to  know  that,  although  the  figures  show  this  de- 
crease, our  actual  receipts,  had  the  conditions  been  normal,  would 
have  been  slightly  better  than  last  year,  for,  while  our  income  I rom 
the  various  companies  in  which  w'e  hold  investments  is  practically  un- 
changed, we  have  received  during  the  year  125  bonus  shares  from  the 
Centi'al&  South  American  Telegraph  Co.,  the  interest  on  which  has  gone 
to  swell  our  dividends  from  that  company.  There  remains,  after  pay- 
ing 6  per  cent,  interest  to  our  certificate  holders,  a,  balance  ot 
£4,859.  Ifs.  4d.,  which  enabled  us  to  acquire  and  cancel  41  sertificates 
during  the  year,  against  43  last  year.  We  have  now  cancelled  1,158 
certificates,  out  of  4,200,  and  we  carrj-  forward  £49  to  next  account. 
You  will  be  glad  to  learn  that  our  securities  show  an  ap|)reciation  over 
capital  of  £156,288.  I  now  move  the  adoption  of  the  ie|)orl.  and 
accounts. 

Sir  ALBERT  J.  LEPPOC  CAPPEL,  K.C.I.E.,  seconded  the  resolu- 
tion, whichrwas  carried  unanimously. 

The  retiring  auditors  were  then  reappointed,  and  a  vote  of  thanks 
to  the  Charman  and  his  co- trustees  brought  the  proceedings  to  a  close. 

AUCKLAND  ELECTRIC  TRAMWAYS  CO.  (LTD.)— The  total  revenue  for 
1907  was  £140,451. 19s.  9d.,  compared  with  £132,564.  17s.  Id.  for  1906. 
Trattic  receipts  (£137,718.  9s.  I  show  an  increase  of  £7,381.  9s.  9d. 
Deducting  expenses  (including  £14,2t5  debenture  interest)  and  pro- 
viding for  rental  and  percentage  of  profits  to  Auckland  City  Council 
(£3,5b7.  lis.  Id.),  and  setting  aside  £10,000  to  depreciation,  there  re- 
mains £29,722.  7s.  9d.  Expenses  amounted  to  £20,350.  10s.  8d,,  com- 
pared with  £16,915.  6s  5d.  for  1906.  In  addition,  £18,726.  7s.  7d,  has 
been  expended  on  renewals  and  charged  to  depreciation  account.  In- 
cluding £3,101.  10s.  9d.  brought  forward,  there  is  £32,823.  IBs.  6d. 
The  directors  propose  that  £10,000  lie  placed  to  reserve,  and  after 
payment  of  the  preference  ili\'idend  recommend  a  dividend  of  6  (jcr 
cent,  on  the  ordinary  shares,  leaving  £2,165.  9s.  7d.  to  go  forward. 
Capital  expenditure  during  the  year  amounted  to  £71,398.  6s.,  bring- 
ing the  total  to  £664,390.  14s.  Expenditure  during  the  year  included 
a  new  600  kw.  generating  set  and  two  new  boilers  installed,  and  the 
putchase  of  large  additions  to  the  rolling  .stock.  At  the  end  ot  the 
year  the  company  had  71  cars  in  stock,  an  increase  of  11.  Tbc  num- 
ber has  been  further  increased  by  delivery  of  10  cars  from  this  country 
and  the  construction  of  six  in  Auckland,  bringing  the  total  to  87. 

CALCUTTA  ELECTRIC  SUPPLY  CORPN.  (LTD.)— 5,487,883  units  of  elec- 
trical energy  were  sold  during  1907,  against  4,578,380  in  1906.  Gross 
revenue  was  £103,360.  8s.  lid.,  comjiared  with  £89,242,  and  working- 
costs  £46,084,  against  i)39,065,  the  increase  in  working  costs  being 
chiefly  due  to  the  large. increase  in  the  cost  of  coal.  Capital  expendi- 
ture at  Dec.  31  amounted  to  £604,3*7.  18s.  8d.,  an  increase  of  £69,994 
on  the  year.  There  are  3,721  houses  wired  lagainst  3,060),  with  the 
equivalent  of  320,863  8  c. p.  lamps  (against  262,893  8  c.p.)  connected, 
'i  he  net  revenue  was  t57,275,  against  £50.176.  During  the  3'ear 
£19,016.  Os.  9d.  was  expended  on  the  renewal  of  mains.  Thediiectors 
have  determined  the  agreement  of  the  managing  agents'as  at  Dec.  31 
last,  and  olHces  ha\e  been  opened  at  8,  Daihousie-square,  Calcutta. 
Mr.  Frank  Raw.sou,  C.M.ti.,  has  been  appointed  agciil  and  manager  of 
the  comiianj-.  Since  the  close  of  tho  financial  year  the  number  of  ap- 
plications from  new  consumers  has  largely  increased.  The  new  com- 
[irehensive  licence  was  granted  by  the  Covernraent  on  July  31  last, 
and  by  its  terms  the  company's  statutory  powers  are  continued  until 
determined  by  purchjise  of  the  undertaking  either  Ijy  the  (ioverument 
or  the  local  authority,  which  (mrchase  can  be  efi'ected  on '  let.  20,  1918, 
or  at  any  recurring  period  of  10  years  thereafter,  .\dding  to  the  net 
profits  the  balance  from  last  year  (£4,230.  Os.  lOd  ),  and  deiliictiug  the 
interim  dividend  at  the  rate  of  6j  per  cent.,  &c.,  there  remains  an 
availalile  surplus  of  £44,850.  19s.  lid.,  and  the  directors  recommend 
that  £17, COO  be  placed  to  depreciation  and  renewals,  and  a  final  divi- 
dend at  the  rate  of  9^  per  cent,  for  the  half-jear  be  declared  on  the 
ordinary  shares  (making  8  [tev  cent,  for  the  year),  £5,3C5.  3s  3d.  being 
carried  forward. 

CALIENDERS  CABLE  &  CONSTRUCTION  CO.  (LTD.)— The  report 
for  1907  states  that  the  pi'otit  (after  iiroviding  for  income  tax)  was 
£60,453.  The  balance  forward  from  190H  was  £5(i,722.  but  from 
this  the  extra  remuneration  voted  to  the  directors  in  respect  of  1900 
had  to  be  deducted,  leaving  the  balance  from  1900  £55,522,  making 
together  £1 15,970.  It  is  proposed  to  pay  a  dividend  on  the  ordinary 
shares  at  the  rate  of  10  per  cent,  per  annum  (tax  free),  being  10s.  per 
share,  whereof  5s.  was  paid  on  the  1st  Nov..  1907  :  and  a  bonus  of 
5s.  j)er  share  ;  to  place  to  suspense  account  £10.000,  and  to  carry 
forward  £45,107.     The  most  pronounced  factor  in  restricting  busi- 
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ness  in  heavy  mains  has  been  the  abnormal  price  of  copper  which 
jirevailed  in  tlie  first  eight  montlis  of  last  year,  leading  to  the 
temporary  abandonment  of  nearly  all  new  enterprise  in  electricity 
snpjily,  and  to  the  curtailment  of  extensions  of  existing  networks 
in  e\ory  direction.  This  was  not  confined  to  the  home  trade,  as 
tliminished  orders  were  obser\'ed  in  almost  every  area  throughout 
the  world  in  which  the  company-  carries  on  its  business.  Tlie  con- 
tinuing downward  trend  of  the  market  offered  no  inducement  to 
consumers  to  undertake  new  work  or  to  fill  uji  their  deplenished  cable 
stocks.  Tlie  recent  return  of  copjier  to  its  a\erage  price  came  after 
the  season  was  at  an  end,  and  it  may,  therefore,  be  said  that  ]iracti- 
calh"  the  whole  of  the  company's  business  during  the  past  year  con- 
sisted of  extensions  which  were  absolutely  necessary  in  connection 
with  electric  supply  stations  already  in  existence.  The  subsequent 
stringency  in  the  Money  Market  has  delayed  that  improvement  in 
l)usiness  whicli  might  otherwise  have  been  ex]>ected,  and  lias  caused 
difficulties  in  other  directions,  one  large  firm  witli  which  the  company 
has  liad  dealings  for  some  years  past  having  been  forced  into  licpii- 
dation.  Their  business  is  in  coiu-se  of  reorganisation,  but.  in  oriler 
to  pro\'ide  against  any  possible  loss,  the  directors  have  placed 
£10,000  to  suspense  account.  The  directors  refer  with  deep  regret 
to  the  loss  which  the  contpanyhas  sustained  through  the  deaths  of 
Sir  David  Evans  and  Mr.  W.  O.  Callender.  Mr.  W.  O.  Callender  was 
the  foimder  of  the  business  and  the  originator  of  the  process  which 
liad  brought  success  and  fortune  to  the  company.  Although  he 
retired  from  active  management  some  years  ago,  he  maintained  until 
a  few  months  l^efore  his  death  a  keen  interest  iit  e\erything  concern- 
ing the  company  and  its  affairs.  By  his  jjassing  away  the  coimtry 
had  lost  one  of  the  pioneers  of  the  electric  h'ghting  industry.  The 
directors  desire  to  put  on  record  their  appreciation  of  the  great  and 
in\aluable  services  which  he  rendered  to  the  cable-making  industry 
as  well  as  to  the  company  e\er  since  its  formation.  The  directors 
ha\e  appointed  Mr.  .John  Varlcy  to  till  the  vacanc\'  caused  by  tlie 
death  of  Sir  Dav  i<l  Kvmi^. 

NATIONAL  ELECTRIC  CONSTRUCTION  CO.  (LTD.)— At  the  meeting  on 
Moudiiy  tlie  cli:nnn;ui  (Mr.  L.  B.  Selilesinger)  said  that  during  the 
pa.st  year  it  had  been  practically  inipo.ssible  to  raise  capital  for  in- 
dustrial enterprises,  (larticularly  those  connected  with  the  electrical 
industry.  Having  regard  to  all  the  circumstances,  the  directors  did 
not  think  the  results  of  the  past  year  could  be  considered  unsatis- 
factory. The  balance  was  sufficient  to  pay  a  5  percent,  dividend,  and 
they  had  indicated  the  possibility  of  an  interim  dividend  being  de- 
clared later.  The  Mi(iix</hur;ih  strike  resulted  in  a  loss  of  profit  esti- 
mated at  £1,200,  and  in  the  dividend  on  the  preference  shares  being 
reduced  from  6  to  2  per  cent.  When  the  Port  Seton  extension  was 
built  he  was  confident  that  the  ordinary  shares  would  be  of  con- 
siderable \alue.  The  Tonjiav/  contract  had  been  completed,  and 
the  Torbny-road  line  Mas  opened  for  traffic  just  before  Easter. 
The  receipts  on  the  completed  system  had  so  far  been  excellent,  a\erag- 
ing  about  12-lEd.  [ler  car-mile.  Given  reasonably  good  weather,  the 
uudertakiug  sliould  earn  a  large  revenue.  With  regard  to  the  Mr.i-- 
hiiroiiijh  iinil  Sirinifiii  tramways,  the  results  to  date  had  satisfied  theui 
th.-it  there  was  a  large  travelling  population  and  that  the  investment 
should  be  a  prolitalilc  one.  Unfortuiiiitely,  however,  they  had  had  a 
great  deal  of  trouble  with  the  Dolter  surface-contact  system  and  they 
had  decided  to  have  the  o\erhcad  installed.  Orders  for  materials 
had  lieen  placed  and  the  work  would  be  jiut  in  hand  at  once,  a  con- 
siderable ])ortion  of  the  system  ecpiipped  and  ready  for  the  Whit- 
suntide holiday.  That  was  the  first  line  eipiippcd  on  tlie  Dolter 
sin-fucc-contact  system  in  this  country,  and,  as  a  result  of  the  experi- 
ence there,  the  .systems  at  Hastings  and  Tonpiay  h.ad  been  considerably 
improved,  so  that  iu  bolh  those  towns  the  system  appealed  to  be  a 
success.  The  llhondiln  undertaking  the  largest  one  in  which  they 
were  interested — woidd  li.ive  been  completed  some  months  ago  h.ul  not 
unforeseen  obstacles  ari.scn  which  delayed  its  completion.  A  satisfac- 
tactoiy  agreement  has  been  come  to  with  the  IMioiidda  t'ouinil 
As  the  South  Wales  Tower  Co.  were  not  in  a  position  to  supply  current 
to  the  tr.-unways  owing  to  financial  troubles,  tlie  Khoudda  Traaiways 
Kliiclric  Supply  Co.  was  incorporated.  Capital  was  rai.><cd  by  the  issue 
of  debentures,  and  the  tramway  company  guaranteed  the  working  ex- 
penses of  the  company  and  the  interest  .and  premium  on  the  sinking 
fund  |)olicieH  on  the  debentures  issued.  Last  year  tlioy  obtained  a 
bill  for  tho  electrification  and  cxlon.sion  of  the  tramways  in  O.rjoi'il, 
.and  also  to  aci|uire  the  present  horse  tramway  umlertakiug.  Satis- 
factory terms  had  been  arranged  with  the  exi>tiug  (•ompany,  under 
wliiih  tlicy  take,  in  satisfaction  of  the  punha.'*c  price,  shares  in  a 
ti.iniway  Myiidjcate  which  is  now  licmg  formed.  Tlic  construction  of 
the  ti.Lmway  lict  ween  />'  n-.^huri/  mi'l  (I.,,  //  wa-  in  hand. 

FERTH  (W.  AUSTRALIA'  ELECTRIC  TRAMWAYS  (LTD  ) -Tho  gross 
receipts  for  1907  were  .1:75,011.  17s.  lOd, compared  witli  £78,512. 12s.  Id. 
for  1H06,  and  the  net  prntil  amounted  to  i;31,176.  I'.N  lid.,  against 
j;,!15,2O0.  36s.  3d,  Out  of  the  £lHMb.  18s.  2d.  avail.il.le,  tho  years 
prcfeience  dividend  .'ibsorlMMJ  £6,000.  £1.500  has  bci^n  expended  in 
respect  of  new  car  h.irn,  machine  shop,  Ac.;  £1,000  is  to  be  placed  to 
lescrve,  dividcml  on  ordinary  shares  of  6  pel'  cent.  aliNinlicd  £,'S,000, 
leaving  £915.  18.-<.  2d.  to  be  carri'/d  forward.  .\  conlr.ul  lias  been 
entered  into  widi  the  owners  of  the  Nerllanils  I'ark  estate  to  operate 
a  tramway  nou  being  built  to  ccnmect  with  I  lie  company  s  system. 
Mr,  I!.  I'opUiss,  M.Inst.C.E.,  has  been  eleeteil  to  fill  I  lie  vacancy  on 
till'  hoaril  caused  by  the  death  of  Mr.  R.  C.  Ogilvio. 

POTTERIES  k  DISTRICT  ELECTRIC  TRACTION  CO.  (LTD.) -At  the 
mcelinL' on  Tncnday  I  In  ihairm  in  'Mr.  i;  V.  M.  I 'oniwallis.  West)  said 
Ihiit,  iiotwithnliinding  I  lie  iinfavoniiible  wratlicr.  their  Iralllc  receipts 


(including  parcels)  had  increased  by  £2,539  without  anj'  increase  ia 
route  mileage.  The  number  of  jiassengers  carried  showed  an  increase 
of  517,309,  the  total  being  19,665.651.  Power  and  running  expenses 
showed  a  reduction  of  over  £700.  Repairs  ami  maintenance  were 
£18,216,  against  £16,250  iu  1906.  £13,7C0  had  been  expended  on 
permanent  way, .of  w hicli  £6,300  is  charged  to  the  \car's  revenue.  Con- 
siderable increase  in  expenditure  on  repairs  and  maintenance  of  rolling 
stock  has  also  been  incurred,  the  increase  being  from  £7,810  in  1906 
to  £9,324  in  1907. 

SOUTH  METROPOLITAN  ELECTRIC  TRAMWAYS  &  LIGHTING  CO.  %TD. 

Mr.  C.  G.  Tegelmeier  stated  at  the  meeting  on  Monday  that  the  past) 
year's  operations  had  realised  a  net  profit  of  £8,477,  compared  with 
£4,717  for  1906.  The  traffic  receipts  from  the  tramways  amounted  to 
£41,847,  against  £17,820.  Weather  conditions  had"  unfavourably 
aflTccted  their  receipts,  but  the  extension  of  the  L.C.C.  trams  to  Tooting 
.function  had  h.ad  the  effect  of  forming  an  improved  link  iu  the  tram- 
way sj'stem  of  the  South  of  London.  They  had  carried  during  the 
year  nearly  7,000,000  jiassengers.  The  gross  receijits  of  their  elec- 
trical supply  and  power  section  were  £7,391,  against  £5,435,  but  ex- 
penses had  increased,  chiefly  due  to  the  enhanced  price  of  coal.  The 
introduction  of  the  new  metallic  fil.ament  lam|ps  would,  he  thought, 
benefit  them  considerably  in  the  long  run. 

UNDERGROUND  ELECTRIC  RAILWAYS  CO.  OF  LONDON  (LTD.) -An 
cxtraordinar\'  meeting  was  heUl  on  Monday  to  consider  resolutions  for 
winding  up  the  company  with  the  \iew  of  carrying  out  a  scheme  for 
the  conversion  or  exchange  of  the  profit-sharing  secui'ed  notes  of  the 
company  and  for  other  purposes,  and  also  for  altering  the  n.rticles  of 
association.  A  resolution  in  favour  of  adopting  the  scheme  pro[iosed 
bv  the  directors  was  carried  unanimoush'. 


NEW  COMPANIES. 


RICHARD  PAPE  (LTD.)  (97,901).— Reg.  May  8, capital £10,000 in  £1 
shares,  to  acquire  benefit  of  a  contract  relating  to  .aiielectricstorage  bat  ■ 
tery  known  as  the  "  Fors "'  accumulator,  together  with  the  business  of 
manufacturing  and  selling  same,  to  adopt  an  .agreement  with  R.  Pape, 
and  to  carry  on  the  business  of  electrical  engineers,  manufacturers  of 
and  dealers  in  accumulators,  storage  batteries  and  electrical  appli-. 
ances  of  all  kinds,  &c. 

GREYSTONES  ELECTRIC  LIGHT  &  POWER  CO.  LTD.)  (3,311.)— Reg 
in  Dublin  M.ay  8,  capital  of  £3,500  in  £1  shares,  to  carry  on  the  busi- 
siness  of  electrical  engineers,  electricians,  practical  engineers,  con- 
tractors, &c.  First  directors,  C.  L.  Matheson,  K.C.,  H.  M  Fitzgibbon, 
A.  L.  Figgis,  F.  Batchelor,  A.  M.  Archer,  E.  S.  Dashwood  .and  R.  M. 
Tweedy.     Reg.  office,  5.  Leiuster-street,  Dublin. 

TEWKESBURY  ELECTRIC  LIGHT  CO.  (LTD.).  (97,848  )— Reg.  May  4, 
capita!  £5,000  iu  Jt  1  sh.irt-s  (2,000  ])refcrence).  to  acquire  the  interest 
of  J.  Parker  under  the  Tewkesbury  Electric  Lighting  Order  (1805),  to 
adopt  an  agreement  between  Tewkesbury  Council  and  .1.  Parker  ami 
a  provisional  contract  between  the  same  parties  whereby  the  company 
will  acquire  a  lease  of  a  site  for  the  generating  station,  and  to  carry 
on  the  business  of  an  electric  light  and  (JOW'er  company,  &c.  First 
directors,  J.  Mitchell,  A.  .Johnson,  J.  Parker  and  J.  U.  Edwards. 


CITY  NOTES. 


MEMORANDA  (M.iy  14).— Bank  rate  3  |)er  cent,  (since  March  19, 
1908'.  Price  of  silver  24}d.  per  oz.  Consols  86,'.: — 36|',i  for  money, 
and  80;; — 80.i  for  account,  t'onsols  Pay  Day,  .Iiinc  1  ;  Stock  and  Share" 
Continuation  Days,  May  27  and  .liuic  10;  Ticket  Days.  .May  28  and 
.June  11  :  I'ay  D.iy,  May  29;  Mining  Share  carryover  Day,  .May  2ti. 

Pkiiks  of  iMi:T\i.s  (London).  — 1'<7//«  r,  ca.s|i,  58i — 58.!  ;  three  months 
58;— 59i.  U(u/,  Kuglish,  13;!-15;;  ;  foreign,  131  —  13^.  S/hIIu;  foreign 
20-20i.  Till,  English,  134.1— 135.^  ;  foreign,  c:ish,  134—134.5,  three 
mouths,  133.'i— 154.      Jroii,    Cleveland,   cash,   55  0  ;    three  months, 

48/4-48  6.    "  

CALCUTTA  ELECTRIC  SUPPLY  CORP.  (LTD.)— The  number  of  units  de- 
li vcivi  I  tocuiiMuiicis  during  I  lie  four  \M-cks  ended  M.irch  27 were  407,925, 
conip  uud  H  ilh  ,'^05,049  units  iu  the  corresponding  period  of  1907. 

DIESEL  ENGINE  CO.  (LTD.)— A  dividend  of  10  per  cent,  has  been  de- 
clared on  I  he  oidiiuu  v  ami  preference  shares  for  t  he  yc.ir  ended  .March 
31. 

HADFIELDS  STEEL  FOUNDRY  CO.  (LTD.)— Lord  Claud  Hamilton  has 
joincil   till'  liorinl  ot  djuT(cii>  of  tic...  company. 

MARCONIS  WIRELESS  TELEGRAPH  CO.  (LTD. ) -An  cxtraoiilinary 
niictiiig  will  Ih'  held  oil  lUili  iii>l  ,al  I  he  company's  otlices,  to  coiilirni 
the  iisMliiiion  pa^siil  on  30th  iilt.,  incioasing  the  capital  to  £760,000 
by  till'  cii-ation  i>f  250.000  7  per  cent,  cumulative  preference  shares  of 
£1  each. 

STOCK  EXCHANGE  NOTICES.— The  .SloeU  Exchange  committee  have 
ordi'iid.i  tiiitlin  isMU'ul  t'7.'i.00C1J  percent.  Mist  morlgagedcbciituro 
slock  of  the  I'lluin  i:i<  ■iii'-  Sii/iiih/  ( Vi.  (/,^/.)  In  be  ipiotcd.  The  com- 
mitlcc  have  been  aske.l  to  appoint  n  special  sol  I  Hug  day  in  and  (jrant 
a  quotation  to  sciip  (fully  ami  pnrllv  paid)  for  £250.()00  6  percent, 
prior  lien  debentures  of  the  /infinh  U'ltliiiijhitti'n  h'f"'fi'ir  .1-  .1//;/.  ('". 
[/Jil ),  and  also  to  grant  quotations  to  a  furl  her  issiieof  20,000  £5  fully- 
paid  ordinarv  and  20.000  £5  fully-paid  7  |icr  cent  cunnilativc  prefer- 
ence shares  of  tho  linli"!!  .Ifnmiiiiiim.  Co.  (I.ld.j. 
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ELECTRIC  TRAMWAY  AND  RAILWAY  TRAFFIC       ELECTRICAL  COMPANIES'  SHARE   LIST. 


RECEIPTS. 


Waek 


Ibudetn  Oorponllon  .... 

Ucdila  

Ai^lO'ArgcntLiio 

E^Oorparmliun 

3akar8t.&  Waterloo  By... 

•Banwiey- 

Barrow  

3alh  Eleotrlo  TramJ.  Ltd. 
iBirkonlirad  Corporation  .. 
BlnninKhani  (.'orporatioo.. 

Birmiii^liam  vt  Mid 

'Blackpool  Corporation  

iBIaekpool  and  Fle«lvoad .. 

Bol loo  Corporation 

B^bay     

iBoomcJuoutta  tVjri>orafciOD. 

Biadlord  Corporation 

•Sri^hton  CoriK.rallon    

Bridal  Trams  >t  Carriage.. 
Baenon  Ayivs  Si  Uflgrauo... 

'  Bumley  Corporation 

Burtoo  Corporation   

Bnrj  Corporation   

Oaleatte  Traiuways  Co.... 

Oamborae- Redruth    

Cardifl  Corporation  

Oatehlll 

Cva:-  Taiilway 

Cbf  vll'slcad 

flu  .  l.l.Rys.... 

City  A  souui  I-  .inlon  Uly... 

Olty  of  Birmiugliam  

Uolohttter  Corporation 

Cork  Kleotric  Trama  Co.  ... 

CroydoQ  Corporation     

DoTonport  &  Dial.  Trams... 

Dover  Corporation 

DnbllD  Inited 

DudlPT  Slo-irbridRe    

Diu.  ■  ,      .ion 

K>,  .1 

Qatt..^tK.|i(l  .^-  i '1st.  Trams... 

Glasgow  Corporation 

Oloasop 

Oravt.jM_'nd— Northtltcl 

Oreat  Northern  tl'Hj  BIy.. 

Ol.Nortlicrn.l'i.iadilly.iJtc. 

Greenock  i&  I'oit  Glasgow... 

:  Hartlepool  Tramways    

I   Hastings  Ktcc.  Trams  Co.... 

Hong  Kong  

Hudderslii-Id  Corpn 

{   Hall  Corporation 

Oford  Di'trict  Council 

Ilkeston  District  t^ouncil .. 
'  Ipswich  Corporation 

I&le  o(  Tbanct  Co 

Jarrow  

.   Eelghley  Corporation    

Kidderminster  Si  J>i.'itrict... 

Kilmaruopk  Corporation  .. 

Lanarkshire  Trams  Co.    ... 

Lancashire  United 

Leamington 

Leeds  Corporation 

Leicester  Corporation    

Leilh  Corporation 

Lincoln  Corporation 

LiTcrpoaU'orporation  

LlTerpool  Overhead  Kly.  „, 
■London  County  Council  ... 

London  United   

Lowestoft 

Maidstone  Corporation 

Uanchester  Corporation  ... 

Ucney  Kailway  

Uerthyr 

Uetropulitan  DIst.  Railway 
Uetropolllanillec.  Trama... 

ldiddlet.ji) 

Kelson  Corporation    

Newcastli-onTiuc  Corp.  ... 

Newport  iMon. I  

Northaniiitijn  Ciirporation. 
Oldham,  Ashlon  &  Hyde  ... 

Oldham  Curporation  

Perth  iN.li.)  Corporation ... 
Per«h(W.A.)  Klec.  Trams... 

Peterborough  

Port<imouth  Corporation  ... 

Potteries   

Preston  Corporation 

Rotheiham  Corporation   ... 

.  Bothesay  

.^alford  Coqin ','..".'. 

Bbeeroeas  

Sheffield  i'orporation 

Singapore  Trams  

Southend  Corporation  

South  Uc'tropolitan    

Soathj^Klrt  Tramways 

South  .Stalls 

>la>,ls,.Ti)-de,A:c.,Jt;iV,i' 
Buodirland  Corporation  ... 
Sunderland  and  District  ... 

Swansea  Trams  

.Swindon  Corporation    .... 
Taunton 


Hsy 


lu 


April 
May 


U 
7 
9 

„      lu 

April  16 

May      6 

9 

.,      lU 

S 


April 
May 


Tynemouth  and  District  ... 

Tynesido  Trams  Co 

Wallasey  District  Coondl.. 

Walsall  (i.rpn 

WanlnKt  jn  Corpn.  

West  Ham  Corporation. 

Weston-Bupw-Uaro    „!,„ 

n  olvcrlmiuplon  Co May 

Wolverhampton  Corpn ' 

•  Worcester 

Wreiham  ".'.'.'.'.'.'.' 

Torkahire  W.B.  Trains!!!"! 
lorkshire  Woollen  District. 

iaf  Thes«. 


April 


£ 
1,110 

2ia 

I5.(!8f 

•.'12 

3,1 1  lU 

117 

313 

749 

1,117 

li.-J.'iS 

1,023 

631 

3H 

3,318 

R38,2i6 

l,5Se 

J,<«7 

776 

4,910 

4,o;o 

1,301 

llili 

1,112 

KI5,310 

IH 

2.0Ui 

70 

S,S'J1 

3,210 

808 
3,UO0 
2,769 

"iso 

I,3»3 
4lti 
179 

."),3B3 
717 

i.im 

7tO 

3i  1 

898 

17,463 

136 

185 

I.iiO! 

5,805 

Sl.i 

in 

9S2 


2,402 

ill 

351 

3UJ 

82 

ISO 

SI 

150 

1  235 

1,247 

113 

6,226 

2,161 

.)03 

108 

10,872 

1,399 

32,807 

6.365 

160 

181 

14,469 

1,837 

199 

8,970 

6,0.50 

292 

136 

3,805 

623 

476 

525 

1,9.')0 

110 

1,379 

109 

1,8S0 

l,Uli9 

720 

SG7 

117 

4i6c9 

.-.3 

6,711 

$3,51.'i 

343 

725 

22) 

781 

713 

1,126 

408 

«n 

118 
38 

lis 

3. '7 
(•24 
630 
380 
2,136 

73 
42J 
896 
259 

9i 

i,i;) 

Sl7 


Ino. 

or  Deo. 

(a) 


AaoBxoini. 


+ 
+ 
+ 
+ 

+         20 

+         49 

+         73 

+  b10,4j6 

88 

182 

136 

33 

+       328 

!i6 

17 

123 

El  36 

12 


121 
II 


108 
306 
63 

"■  37 
37 
II 
60 

637 
79 
03 

li5 

.'* 

84 

939 

'  33 

136 

1,519 

154 

77 

43 

$509 

I 

4 

40 

19 

38 

9 

9 

1 

32 

21 

13 

334 

234 

25 


3,062 

479 

i 

160 

61 

1 

1,211 

880 

'.6 

It 

315 

3 

26 

44 

10 

10 

1 

15 

183 

2 

10 
31 
67 

1 

42 

$70 

17 

68 

7 
61 
97 
232 
24 
61 
10 

6 
32 
97 
49 
47 

1 
162 
13 

7 
66 

1 

1 
86 
11" 


No.  ofl 
weeks. ! 


Amount. 


Ino.  or 
Peg  (g) 


45 

1 

3.269 

10 

660 

12 

19 

39 

81 

66 


17 
17 
19 
§18 
19 
17 

lis 

6 
1-7 

6 
19 
17 
61 

6 

6 
17 
49 
19 
J7 
19 
19 
17 
17 
19 


151 
6 
18 
19 
15 

in 

32 
6 
6 
19 
17 
19 
17 
17 
115 


17 

6 

51 

1119 

17 

6 

17 

19 


17 
17 

6 
17 
17 
17 
I'' 

6 
2? 
17 

5 
17 
17 
19 
|.-i 
19 

6 

6 
17 
17 
48 
17 
17 
19 
17 


£ 

C6,UI0 

3,821 

333.H37 

W,56l 

58,660 

2.S1I 

3,S21 

11,071 

36,702 
12,978 
4,361 

13,808 

11547.921 

8,8.)9 

26,164 
J, 6  70 

83,551 

68,101 
7,739 
1,.J08 
6,697 

2,219 

l','2S6 
113,663 
60,535 
11,S53 
62,388 
46,092 


7,420 

7,367 

1,060 

89,013 

12,865 

68,181 

4,067 

1,622 

16,990 

851.033 

2.268 

3,273 

33,065 

102,89.') 

8,2SS 

3,651 

14.411 


13^11 

8(5 

1.967 

9,050 

1,679 

7.058 

1.513 

7,932 

22,8il 

22,IM3 

2,367 

36,781 

25,839 

714 

183,641 

26.338 

147,0.50 

102,326 

4,983 

1,014 

82,970 

3e,4('7 

3.490 

168,531 

81.715 

5,525 

811 

21,690 

3,«i"6 

2,337 

9,953 

13,278 

7,889 

26,903 

1,8.)3 

10,255 

31,373 

12,843 

3,105 

1,323 

27,030 

841 

36,219 

l'.767 

11.065 

3,723 

11,810 

4,.3I11 

6,376 

12,232 

11,796 

735 

659 

2,586 

6,618 

4,711 

9.713 

2,008 

12,819 

616 

7,.)l« 

34,623 

4,153 

1,442 

21,064 

16.116 


37,272 

12 

13,849 

200 

46 

1,132 

i,.v.'s 

803 


+  n98,496 

396 

1,970 

•I-  76 

2,217 

f  672 

+  667 

137 

1-  JOS 


1»>2 

87 
3,801 

216 

6,747 

60S 

"  415 
5S1 
102 
214 
;91 
9fl 

2,4t9 
201 
138 
321 
11,623 
138 
St3 

2,039 
33.256 

2,231 

0'.  9 

lu 


122 

11 

100 
367 
214 
310 
128 
204 
3,000 
1,018 
35 
111 

'"  180 

40 

1,703 

383 

14,782 

2,644 

139 

"5,369 

1,490 

51 

18,476 

15,795  j 

761 

134 

2.504 

16 

20 

331 

31 

21  I 

26 

751 

642 

205 

46 

124 

699 

12 

1,716 


284 

338 

148 

22 

1,668 

1,201 

1,082 

13 

23 

308 

1,003 

63 

1,091 

81 

1.314 

121 

68 

80 


1,AST 
OIVT- 

Drai 


NAMK. 


k  i>i„    ,  i"'  ™°'P"'*o'-8  are  with  the  oorr.spondlng  period  last  year. 
I  Pins  3  days.       Partly  electrical.     »  Minus  3  days.     J  Mtaas  3  days. 


639 

i  flusa  days. 


6 

St. 

6 

t 

St. 

St. 

100 

10 

100 

5 

6 

100 

Ij 

loo' 

10 

6l 

St. 
6 
S 

St. 
6 

St, 
5 
I 
1 

St. 
5 
6 

St. 
£ 
6 

St. 
1 
1 

St. 
St. 
II 

10 
St. 

1( 
1( 

8(. 
St. 
St. 
St. 
St. 
101 
St. 
6 
100 
St, 
St, 
St. 
St. 
St. 
St. 

10 

lO 

10 

10 

St. 

b 

St. 

10 

It 

St. 

6 

St. 

10 
St, 

10 

u 

Si 

10 

St. 

St. 
St. 

1 
I 

St. 
SI. 
SI. 
SI. 

St. 

St.  I 
St. I 
St.i 


ELECTRICITY  SUPPLY. 

Bournemouth  &  Poole  Eleo.  Sup.  Ord 

1)0.     44  per  Conl.  Cum.  Pref.  

Do.     6  per  Cent.  Cum.  Second  Pref. 
Do.    ii  per  Cent.  Dob.  Stock  (rod.) 
Hromlcy  (Kent)  El.  I.t.  &  Power  Shares 
t  Do.  Do.  l9t  Delis, 

5;6    I  BromptoTi  k  Kensinjllon  Elec.  Sup.  Ord. 


0/0 
4/6 
0/0 

iiZ 

38 

*17, 


3  6 
iX 
2/6 
2/3 
41! 
2  3 
2/8 

H7, 
7,''0 
6/0 
6% 
44% 
1/10! 
6% 
6/0 
60 
ii'A 
*ivi 
3'6 
2,6 
4J% 
4/8 
6/0 
6% 
iX 
4% 

ax 

1/6 
3/0 
4% 
3/6 
2/3 

34% 

HZ 

iX 

4j% 

8% 

6% 

4% 

sx 
HX 
8,0 
4/6 

4% 
5/0 
3/6 
3J% 

i'x 

4/0 
0/6 

mi 
HZ 

2/B 
2/6 
HZ 
6/0 
2/3 

iZ 
0/6 

HZ 

HZ 

n 
4% 
4% 

6/0 
b% 

if. 

iX 


4? 

nx 

i% 

bX 

iZ 

iX 

7/0 

e/0 

4/0 
i/. 
4/0 
HZ 

6/. 

HX 

i'x 

f/o 

6?. 

i'x 

iX 

5/0 

*x 


0/6 

HZ 

iZ 
•Ht 
3>% 
H% 

HZ 

3k 


Do.     7  per  Cent.  Pref. 
CelitrslEloc.  Sup.  Co.4y  (iuar.Dh.Slock 
Charini;  CrosaCW.End  4  Cil3-)BI.Sup.Co. 

Do.     4J  per  Cent.  I'ref.   

Do.     4  per  Cent.  Deb.  Stock  (red.) 

Dn.    City  UnderlskiiiK  4>X  Cm.  Pref. 

Chelsea  Electric  Supply  Ord 

'  Do.  4i  per  Cent.  Deli.  Stock  (red. ■)  ... 
City  of  I,ondon  Electric  Liplitiiig  Ord... 

Do.     6  per  Cent.  Cum.  Pref.  

Do.     6  per  Cent.  Deb.  Stock  (red,) 

Do.  4*  per  Cent.  2nd  Deb.  Stock  (red.| 
County  of  Durham  Elec.  P.  D.  Ord 

Do.     6  per  Cent,  non  Cum.  Pref.  

County  of  london  Elec.  Supply  Ord 

Do.    8  per  Cent.  Cnm.  Prof. 

Do.     HZ  Deb.  Stock  (all  paid)  (red.)... 

■f  Do.     Second  Deb.  Stock  Piov.  Certs.... 

Folkestone  Electricity  Supply  Co.  Ord. 

Do.     5  per  Cent.  Oum.  Pret". 

Do.     H  lat  Deb.  Stock  (red) 

Hove  Electric  Lighting  Ord 

Kensington  &  KniKiitsbridge  Ord 

Do.     6  per  Cent.  Ist  Pre!'. 

Do.     4  per  Cent.  Deb.  Stock  (red.) 

Kensingtn.  &  Kngtb.c.  Co.  &NottingHill 

Co.  (.Joint  Station)  45!  Deb.  Stock  (red.) 

Kent  Elec.  Power  Co.. 

London  Electric  Supply  Ord 

Do.     6  per  Cent.  Pref. 

Do.     4  per  Cent.  Ist  Mort.  Deb 

Metropolitan  Electric  Sup.  Ord 

Do.     4J  per  Cent.  Cum.  Pref.  

Do.     4J  percent.  Dell.  .Stockist  Mort.' 

Do.  3}perCent.  Mrt.  Deb.  Stock(red.) 
Midland  Elec.  Corp.fcrP.D.lstMort.Db 
Newcastle  &  Dist.  Elec.  Llg.  Old 

Do.     4)!perCei.t.  Deb 

Newcastle  Elec.  Suppl.y  Ord 

Do.     6  per  Cent,  non  Cum.  Pref.  

Do.  4  per  Cent.  Mort.  Deb.  red.  1907 
Korthcrn  Counties  Elec.  Sup 

Do.     4A  per  Cent.  Deb 

Notting'HlU  Electric  Ord 

Oxford  Electric  Ord 

Do.     4  por  Cent.  Deb,  Stock    

St.  James'  &  Pall  Mall  Elec.  Ord 

Do.     7  per  Cent.  Pref.    

Do.  3J  per  Cent.  Deb.  Stock  (red.)  .. 
Smitbtield  Markets  Electric  Sup.  Ord.. 

Do.     4  per  Cent.  Deb.  Stock 

South  london  Electric  Supply  Ord 

South  Metrop'n  Elec.  Lt.  &  Power  Ord, 

Do.     7  per  Cent.  Cum.  Pref 

Do.     4J  1st  Db.  Stk.  Bed 

Urban  Electric  Supply  Ord , 

Do.     6  per  Cent.  Cum.  Pref.    

Do.     4J  per  Cent.  1st  Mort.  Deb , 

Westminster  Elec.  Sup.  Ord 

Do,     4i  per  Cent.  Cum.  Pref.    

ELECTRIC  RAILWAYS,TRAMWAYS,&c. 

Baker  St.  &  Waterloo  4'<  Perp.  Db.  St, 
Bath  Elec.  Trams  Pref.  Ord 

Do.     5  per  Cent.  Cum.  I'ref. 

Do.  4i  1st  Mort,  Deb.  Stock  (red.)  ... 
B'baili  k  Midland  Trams  41  1st  Db.  Stk. 
Bristol  Tramways  &  Carriat'e  Ord 

Do.    Cum.  Pref.  (fully  paid) 

Do.     4  per  Cent.  Debs 

British  Electric  Traction  Ord 

Do.     6  per  Cent.  Cum.  Pref. 

Dii.     6  per  Cent.  Perpetual  Debs, 


Prliie 

Wed.. 

Uayl3. 


TlILD- 

RI>, 


11.1-114 

10  — li  k 

lOJ— 11' 

112  —1(16 

4;  -6 
94'— 07 

7  -8 

oi--| 
98  -im 

31-33 

4i-4S 

96  -ia 

SI-4J 
SS-38 

101  —I'M 
l)J-10} 

12  —13 
124  -127 

102  —105 
2S-3 

H-a 

7J-8J 
luJ-11} 
1j7  — llu 
£6  -99 
43 -H 
6  — 6J 
94  —97 
6  J -63 
7i-8J 
6  -f4 

96  — 9J 

97  -101 
88  -91 

43 -4i 

90  -93 

4i-4J 

4J— 6 

1'7  —111 

i&  -90 

E6  -99 
7J-8I 

9o  -98 

CG  -98 


95  —97 

iij-i;i 

6J-6S 
04  — C8 

n-n 

6} -7 
85  — fO 

1-3 

70  —74 

■2i-n 

l.'o-U 

09  —102 
1  —2 

n-n 

S^  —90 
7i-8 
4J-6J 

S8  —91 

11 13 

8o"-9i 
93  -  96 

10  — irj 
8  — S.i 

9J  -1>0 

U-13 

38-4S 

88  -  9i 

t  Do.     4J*per  Cent.  2ii<l  Deb.  Slock I     67—71 

'■  •-       ■       - 74  -57 

87  -8J 
51  -67 
100  -103 
81  —ii 

H-H 

87  -luo 
40  -42 
113  -116 
112  -116 
110  -113 
1  6  —109 
99  -102 


4  8 
6  10 
4  10 
4     1 

3  18 

4  11 
6  0 
4  12 
6  19 
4  15 
4     2 

4  13' 

5  li 

6  10 
4  1 
6  1 
6  0 

3  17 

5 
6  18 

4  0 
6     0 

4  8 
12  10 
11  It 

5  0 


DIVIDRND 
DUE. 


'I 
>''U 
lOSJ 


8  0 
6  3 
4  19 
4  15 
8  11 
4  11 

4  0 

u  12' 

5  8 
«  7 
i  18 
4  10 
3  in 


Do. 
Do. 
Do. 

Lo, 
D... 


121-13J 
12}  -131 

1-U 

6  —7 
87  -00 

4-li 
94  —97 
IfJ     UJ 

W-loj 
93   -94 

1-18 

68  -13 

9.;-lli 

91  —94 

II -1 J 

01-61 

86  -87 

H-'-i 

80  — 8t> 
1  —3 
3  -B 

u-iil 

91  -1*7 

4:1-4   \ 

86  — fO 
75  -78 
73  -76 
91  —91 


7  G 
t  12 
7  17 

5  17 

4  15 

6  7* 

5  12 
5    6 

7  16* 
4  II 
e  9 
4  14 


6  3 
4  12 
1  2 
4     1 

3  19 

4  9 
4  12 

3  14 
3  16 


5l> 
101  i 


55 


S3     !  614 


40.;    394 


S7i 


Central  Liimlon  Orilinarv  Stock 

I>o.     4  per  Cfiit.  Pi-ff.  Stock    

I>o.     Dol'errcd  Stock    

I'o,     4  per  <_'eu(.  Dt-bs 

CliJirintjXXustoii&lInipstd  Fer.Ob.Stk. 
tf  ity  of  iiirmincliam  TrHtiis.  ^/^Cni.Pref. 

Do.     4  per  Cent.  Ist  M.irt.  Dobs 

City  A  South  LoiKlon  Riv.  Con.  Oril.  ... 
Do.     5  per  Cent.  Perp.  Pref.  (1891)    ... 

Do.     (189G) 

Do.     (1901) 

r>o.     (1903) 

t  I'o.     4  per  Cent,  Perpetual  Uebs. 

Dublin  Uuited  Trams.  Urd  

Do.     6  per  Cent.  Pref. 

Gt.  Nortlicrn  &  City  Kly.  I*ref.  Ord.(4%| 
G.  Northern,  PiccadUlv  &  BromptonUrd, 

Do.     4  per  Cent.  Deb".  Stock 

Hastings  &  Dist.  Elec.  1  rums.  6%  Cm.  Pf 

Do.       4i  Lb.  St 

1    Imperial  Tramways  Ord 

X  Do.    0  per  Cent.  I'ref. 

I  Do.     4i  per  Cent.  Dobs 

I.  of  Tbauet  E.  T.  k  I.t.  h  por  Cent.  Pref. 

Do.    4  percent.  Dob.  Slock 

Lanarftsliire  'i'raniwiiya   

Lanes.  Utd.  Trams  6  ;  Prior  Lien  Db.  St. 

Liverpool  Overbead  Railway  Urd. 

Do.     6  per  Cent.  Pref 

Do.     4  percent.  Deb 

London  l.'nited  Trams.  5^  Cum.  Pref.  ... 
Do.    4  iier  Cent.  1st  Mort.  Deb.  Stock 

Mersey  Cod.  Ord.  Stock    

Do.     3  per  Cent.  Perp.  I'ref.  

Metropolitan  Elec.  Tramways  Def.  

Do.     5  per  Cent.  Cum.  Pref. 

Do.     4j  per  Cent.  Deb.  Stock  

Metropoliiiin  Railway  Consolidated  

D'>.     tiuiptu;*  Landu  Stocks  

b^  pt-rCent.  I'reference 

3^  per  Cent.  "A"  Prelerence   

3^  per  Cent.  <  onvertible  Pref. 

3i  iier  Cent.  Debenture  Stock 

^^_^_  3i  pfr  Cent.  "A"  Ditto 

*  In  ea)cnlBt*Dg  the  yielH  allowance  bae  beeo  made  tor  aocroed  interest  but  not  tor  redemption 

t  Ex  Uindead 


Mar,  Sept, 
F<b,  AuR 
Feb,  AiiR 

•Iiin.  July 
April.  Oct 
May,  Nov 
March. . . . 
Mar,  Sept 
.iuiip,  Dec 
Feb,  Aug 
Feb.  Aug 
Jan,  July 
Jan,  July 
March  . , 
June,  Dec 
Feb,  Aug 
Jan,  July 
June,  Dec 
Jan,  July 
April,  Oct 
April,  Oct 
Feb,  AuiT 
Mar,  Sept 
Jnn,  iTuly 
May,  Nov 
April,  Oct 
Mar,  Be] it 
Feb,  Au(j 
April,  Oct 
Feb,  Aug 
Jan,  July 


Auril,  Oct 
Jan,  July 
Mar,  Sept 
Mar,  Sept 
Jan,  July 
April,  Oct 
Jan,  July 
June,  Dec 
Jan,  July 
June,  Dee 
Feb,  Aug 
Jan,  July 
Fel),  Aug 
Feb,  Aug 
Jan,  July 
Mar,  Aug 
Jan,  July 
March  .. 
March  . . 
Jan,  July 
Feb,  Aug 
Feb,  Aug 
Jan,  July 
Feb  .... 
Feb,  Aug 
April-... 

Feb,  Aug 
April,  Oct 
April,  Oct 
April,  Oct 
April,  Oct 
Mar,  Sept 
Jan,  July 

Jan,  July  , 

^  pril i 

Jan,  July  i 
April,  Oct  ' 
Jan,  July 
Feb,  Aug  ; 


Feb,  Aug  I 
J  uue,  Dec  ( 
Feb.  Aug  j 
April,  Oct  I 
M  ay,  ^  ov  I 
Feti,  Aug   I 
Feb,  Aug  I 
Feb    .... 
Jan,  July 
Jan,  July 
April,  Oct 
April,  Oct 
'Feb,  Aug 
Feb,  Aug 
Feb,  Aug   I      . 
Feb,  Aug 
Feb,  Aug   jlO? 
May,  Nov  ' 
Feb,  Aug  j     ,, 
Feb,  Aug  '     . 
Feb,  Aug 
Feb,  Aug 
Jan,  July 
Mar,  Sept 
April,  Oct 
Mar)  Sept 
Mar,  Sept 
Jan,  July 
Mar,  Sept 
Jan,  July 
Feb,  Aug 
Jan,  July 
Feb,  Aug 
Feb,  Aug 
Jan,  July 
Jan,  July 
Jan,  July 
Feb,  Aug. 


HU8INKSS 

wkkk  IC 
May  13. 
High-,  Low- 
est. :  est. 


1GB 
105 


104 

104 


H  '    e* 


4U 


108 


4i 


5/,       5| 


73 
5;'- 


7i 

4';-' 


90 


3  s 

88i 

751  ■  n}^ 


April..  . 
Feb,  Aug 
Jau,  July 

Feb.  Aug 
Feb,  Aug 
Feb,  Aug 
Feb,  Aug 
Feb,  Aug 
Jan,  July 
Jan,  July 


1H, 

92i 


413 
67* 


91| 


200 
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ELECTIMCAL.    COMJFAIVIKS'    SHAIiE    J^l^rr.— Continued. 


Last 
Dm- 
srND 


NAME. 


Price 
Wed., 

May  13. 


Rate  % 
yiKiD- 

I'D. 


""^-  May  13 


K  I  Last  I 


NAME. 


SI 

St 

St. 

HZ 

Pt 

SI. 

3X 

St. 

ft. 
ft. 

13% 
6% 

1 
1 
1 
1 

s 

6 
St. 
St. 

6 
St. 

2 

St" 

b: 


H 


1 

ii 
1 
] 

i 

100 

1 

6< 

6 

8t.i 

61 

6 

St- 

St.l 

6' 

6 

SI. 

2 

•)i 

Btl 

Kr 

61. 

f 

l>\ 
ft. 
11'' 
Kli 
I 
1 

l! 

fct. 

1 

6 

12 

1(0 

1 

1 
6t. 
Ht. 

ico' 

ll.cii 
6' 
6 

100 


1/J? 
2/4S 

p/n 

6/0 
3/0 

i'x 


HX 

6/0 
2/6 
44% 

1/7S 

UX 

0,8i 

0/7i 

(l/8| 

1/0 

"/7J 

S/K 

6% 

(1/71 

2/0 

0/74 

44% 

2/6 

4/2 

4% 

6X 


J4Z 


(LECTRIC  RAILWAYS  &  TRAMWAYS- 

Molii'J'.Milnii  VisHi.  I  Bnihvny  Onl 

To.     Kxlefsinn  Pref.  (5  ])er  Cent.)   

Do      Afprted  Fsl.  Pref.  (Int.  Gtiar.  I) 
VnA.  Floe.  Bhs.  Co.  nf  London,  Itd^, 
Po.     S  I'fr  Crnt.  Conpolld.  Pent-charKP 
Do.     4   ppr  Cpnt.  Midland  Kent -chnrge 

Do.    Tnar.  .Slock  4  perOnt 

Do.    epi'iCcnt  Pc  rp.  Dob.  Sloi-k  

Po.     4perCcnt.  Ditto..  

New  Gen.  Tmct.  6  per  Cent.  Cum.  Pref. 

1   0/95  ■   Potteries  Electric  Traction  Ord 

1    U.6    I      Do.     5  per  Cent.  Cum.  Pref.  

St.    4J^       Do.     4*  rer  Cent.  Deb.  Stock     

l!  0/7"      S.  Met.  Elec.  Trams.  &  Ltg.  6^  Cm.  Pref. 

St.!  4X    I      Do.     4  per  Cent.  Deb.  Stock  

IC0|  6Y    i    Sunderland  Di8t.Elec.Trm8.6?LlstlIt.Db. 
f,y        rndereround  Elec.  KyB.  Co.  of  London... 

6!  ."       Yorkehire  (W.K.)  Elec.  Trams.  Ord 

e    ..  Do.    6  per  Cent.  Cum.  Pref.    

Do.     44  per  Cent.  l8t  Debe 

[lElTRIC  VAKUFACTURINC,  ki. 

Aron  Electricity  Meter  Ord 

Do.    6%  Cum.  Pf. 

fBabcock  &.  Wilcox  Ord    xd  &  bonus! 

t  Do.     Pref. 

British  Insulated  &  Helsby  Cables  Ord. 

Do.     6  per  Cent.  Pref. [ 

Do.    44  per  Cent.  1st  Mort.  Deb.  (red.) 

Brilisb  TLoma'n-Honsfn  4J%  1st  Mt.Db. 
Eritish  Weslinphouse  6  per  Cent.  Pref... 

Do.    4  per  Cent.  Mort.  Deb.  Stock 

Prush  Electrical  Engiueering 

Do.     6  per  Cent.  Prof.  non-Cum 

Do.    44  per  I  enl.  Perp.  1st  Deb.  Stock 

Do.     Perpetual  2ud  Deb.  Stock    

Callendcr's  I  able  Con.  Ord 

Do.    6  per  Cent.  Cum.  Pref.  

Do.     4J  per  Cent.  Ist  Mort  Debs,  (red.) 
Castner-Kcllner  Alkali  Co 

Do.    H  per  Cent.  1st  Mort.  Deb.  (red.). 
Chadburn's  (Sbip)  Telegraph  Ord 

Do.    6pcr  Cent.  Cum.  Pref.  

Consolidated  jblectrical  Co 

Consolidated  Signal  Co 

Do.    6  per  Cent.  Cum.  I'rcf.  

*  Crompton  &  Co.  (Kos.  1  to  86,000)  

Do.    6  per  Cent.  1st  Mort.  Debs.  (red.). 

Davis  &  lininiins 

Dick,  Krrri  Co.  Ord 

Do.     6  per  Cent.  Cum.  Pref. 

Do.     44  per  Cent.  Deb.  Stock    

Edison  &  Swan  United  ("A"bh.)(£3pd.) 

Do.    (i5pai(i)    

Do.    4  per  Cent,  llort.  Deb.  Stock  (rd.)l 

Do.     6  per  Cent.  2nd  Deb.  Stock 

Edmundson's  Elec.  Corp.  Ord.    

Do.    6  per  Cent.  Cum.  Pref.  

Do.    44  per  cent.  1st  Mort.  Deb.  (red.) 

Elect)  ic  (  oDslniction  Co 

I     I'o.    7  per  Cent.  Cum.  Pref.  

j     Do.     4  per  Cent.  Perp.  1st  Mort.  Uel)8. 
General  Ikctric  (1900)  5%  Cum.  Pref.... 

1  c.    4  per  Cent,  l.-^t  Mort.  Debs 


Continued. 
12  —18 
20  —25 

44  -48 
73  -78 

1110  —104 
il  -47 

106  -110 

A-1 

*-4 

i  -  3 
93"-  96 

f-1 
70  —60 
73  -78 
36  -  40 
1   -14 

a  —87 


£  B.  d. 


6  0 
17  0 
17  0 
13    0 


fl 

0 

7 

3 

0 

0 

13 

0 

13 

9 

(1 

0 

0 

0 

8 

0 

H-f3 

34-3* 

li'.-li's 

6J-6g 

6i-64 

102  —1(5 

13  -P8 

43  -  60 
4 


esc 


7    7  8 

6  9  0 

3  16  9 

7  10  6 

4  18  0 
4  6  6 
4  12  0 

8  6"  0 


7u  - 

66  - 

lOi- 

6J- 

1C6*- 

li'c- 

101  - 

lA- 

1  - 


14-Jl 


76 
■60 
Hi 
6} 

1084 1 

-ll'« 

'11.4 

13 
ie  , 

1'  ! 


6  0    0 

7  10    0 
6    3 
4    7 
4    2 

8  11 
4     6 


•X 

*% 

lu/O 

2/3 

44X 

16/0 

it 

2/0 

o/»; 

0/7J 

44X 


30/0 

*x 

2/0 
U/6 
6% 
*X 

HX 
i/0 

8/0 
*7. 


10 
.00 
Bl.! 
81. 
ft. 
St. 
10 
10 

b 

m 

20 

IbU 
8t. 
St. 
8t.i 

101 
Bt. 

100' 
26 
10! 

100 
26 

UO 

100 
1 

100 

100 
10 
10 
10 

loo 

10 

bl. 


le/o 

30/0 

'5 
*X 

6,0 
lu/o 

2/0 
6/0 
44% 
4/0 

HX 

26/0 

17/6 

*% 

S/6 

*X 

*x 
*x 

6,0 

4»% 

62/8 

>l 

II 

4% 
1/8 
*% 

f/0 

S0,0 

6X 

8/0 

*X 


Henley's  Telegiapb  Works  Ord.. 

I'o.    44  pir  Cent.  Pref.   

1  o.     4j  per  Cent.  Ist  Mort.  Deb.  Stock 
India  l:ul  ber,  Gutla  Pcrcha,  &c.,Wrka. 

Do.     4  J  er  Cent.  Debs,  (red.) 

National  Eieo.  Ccnstriu-tion  Co 

U  iebardsi  i,s,  Wesi  gai  tb  &  Co. ,  Ltd .  Ord. 
if   Do.     6  per  Cent.  Cum.  Pref. 

1  o.    41  per  Cent.  Perp.  Deb.  Slock    ... 
I  bimplex  Conduits  Ord 

Do.    6  per  Cent.  Cum.  Pref 

lelegrapb  Conslructiun  &  Maintenance 

I'o.    4  per  Cent   Deb.  Bonds  (1909)    ... 
Vicketp,  Sons  &  Maxim,  Ltd.,  Ord 

Do.     6  I'er  Cent.  non.Cum.  Prelerence 

Do.    6  I'er  Cent.  non-Cum.  Preferred 
I     Do.     4  per  lent.  1st  Wort.  Db.Sk. (red) 

Do.     44  per  Cent.  2nd  Mort.  Deb. (red.) 

Do.  6  lerCenl.;ni  Mort.  Debs,  tcrip 
Willaiis  &  Robinson  Ord j 

Do.    B  per  Cent.  Cum.  Pref. ] 

Do      4  percent.  1st  Mori.  Debs 

TELECRAPHS. 

Aniax.on  'leN'^inph \ 

Ito.     6  per  Cent.  Debp.  (red.)   ..j 

Anplo-AnieruHn \ 

Do.     Preferred    1 

Do.    Deferred    

Coninieroia)  Celile  4  per  Cent.  Deb.  Blk. 

tCiiba  f  ubniBrinc  Ord 

:t  I  o.     I  lelerenoe  10  Iter  I  ent , 

Dijeel  Spjinuh  Ord 

1  o.     lb  per  t  enl.  Cum.  tref.    

Do.    4)  I  er  (ent.  Del I 

Itireol  1  iiiled  Htalep  Cable 

Direct  \\esl  India  Cable  44Ji  Bf;.  Db.(r<l.) 
>aBleni  Ordinary    , 

Do.     tj  per  Cent.  Pref.  Stoik  

t  Do.  4  111  r  Cent.  Mort.  Deb.  81k.  (red.) 
Eaftlein  Extension  

Do.    4  I  orient.  Deb.  Mock  

Easletn  ii  f.  Alncnn  4 '.  Mori.  Deb.  1909 
t  I'o.  4;t  Mauritius  Hub.  Debs,  (red.)  ... 
0  N.  (I'l  Copenhagen),  Kl  Coupon  72. 


llV 
B2  . 

n 

1  ■ 

lOU  ■ 

u- 

78  - 

66  - 

I- 

4- 

63  ■ 

i  ■ 

U' 

tl  - 

7i 

87  ■ 

% 

106  - 

IfJ- 

18  • 


-S4 
-lii 

-96 

-IJ 
-H 
■H 

•103 

.  I 

-i 

-81 
-67 
•J 
•1 

55 

4 

-'i 
-es 

81 

10 

•61 
-108 

-1(4 

-11  u 


6 
0 
6 

4  0 
2  0 
6    0 


7    5 
i  16 

4  7 

5  6' 

4  19 

5  16 


7  15     0 


5  17 

6  1 
4  9 
6  10 
4  3 
4 
6 
4     0 


0 
8 
0 
0 

e 
3  0 
2   0 


67  —n 
li 

6i 

29  —31 
100  -103 

l!i-l!2 
(8-1 A 
1(1  —105 
11,2  — 1C4 
114  -1(6 
100    -102 

3-U 
72  -77 


7  J! 
6  8 
4  19 


6  11  0 

3  17  8 
8  14  0 

4  14  6 
4  16  6 

3  16  6 

4  6  9 


llaliriii  A  Le>u<uua4AX  Isi  M(.  Db.(red.j 
liioO'l  urojiean,  J;  \  nil    


Mackai  Companies  tcuiiuuD 

Do.     i'leU'ieme     

klareriii  »  T^ireless  '1  eli-j;.  Co 

1  aiiHe  A  Europe  uTol.4XOuar.Dbs.(rcd.) 
^^  4  SI  Ceti,|  id  Anierien 

Do.    4  pi  r  Cent.  Delta 

VebllitihaA  Panama  

Do.     I  iirCenl.  Isl  Prof. 

1)0.    6perCent.2ndPreLex.olia/cofBr. 

Do.    6  per  Cent.  Debs 

Meslern  'ieletirajh    

Do.    4  per  Cent.  Deb.  block  (red.) 

Heslern  I  nion  'Irle^h.  (1,100  4;i  Honda' 


2  -3 
81  — C7 
66  -68 
IfJ-lCt.i 
14J-16J 
84  —it     I 
7i-fi 
161— lb] 
tJ-34 
b  -9 
:S8)%-102i>. 
134-14 
out— 1011 
181  —186 
84  — M 
,  100  —102 
'     13-18} 
IOj  -llr.! 
99  -101 
084-101  ji 
19  -81 
994-1014 
63  -66 
68  —68 
ta  -16 

l-i 
tt)  —101 

14-15 
t8|-lul4 

101  — m 

18i— 181 

J0(>  —102 
76  -80 


4    0 

7  1& 
6    4 


b  IG 
6    1 

5  m 

0  38 
4  VI 


IHiEh 

est. 
Ffl',  Aug  :  l?fi 
Feb,  Aug  I     ,. 


Feb,  Aug 
Jan,  July 
Jan,  July 
M«r,Fept 
Jan,  July 
Jan,  July 
Mav  .... 
April,  Oct 
Feb,  Aug 
May,  Nov 
Feb,  Aug 
.Tan,  July 
Jan,  July 
June,  Dec 
March   .. 

Jan,  July 


April,  Oct 
April,  Oct 

July,'  Feb 
Jan,  Jaly 
Jan,  July 
Mar,  Sept 
Feb,  Aug 
Jan,  July 
March  .. 
Mar,  Sept 
Mar,  Sept 
Jan,  July 
Jan,  July 
Jan,  July 
>'ov,  May 
May,  Uov 
Feb.  Aug 
March  . . 
April,  Oct 
August  ... 
April,  Oct 
April,  Oct 
Jan,  July 
Jan,  July 
Mar,  Sept 
Sepl  .... 
Fept  .... 
Jan,  July 
Feb,  Aug 
Feb,  Aug 
June,  Dec 
Mar,  Sept 
Jan,  July 
May,  .Nov 
Jan,  July 
Jan,  July 
July  .... 
Jan,  July 
June,  Dec 
Mar,  Sept 
Feb,  Aug 
Feb,  Aug 
Mar,  Sept 
Feb,  Aug 
April.  Oct 

April 

1*  OT  .... 
May,  Not 
Jan,  July 


:  44i 

'  74 
ilOU 

IIOI-J 


Low- 
est. 

11 ;? 


43 

UfJ 


Price      Kate  % 
Wed.,     YiiXD- 
May  13.        ed. 


Dividend 

DDE, 


Mar,  July 
Jan,  July 


June,  Dec 
June,  Dec 

Apr.  Oct 
Apr,  Oct 
May,  Not 


3J 


46 


18 
ir24 


li 


64J  :  64 


Ibl 


30 


IW'i  iHliJ 
out    ItO) 


June,  liec 

•lunc,  Dec 

►',My,AK,N 

K,My,A(!,N  1110 
K,»lj,Ag,Ni  14';- 
Jn,Ap,Jy,0!     .. 

Iteb,  Aug  I     7;?! 

teb,  Auk  I  lU 

Apiil,Oet       ..   ' 

April, Oct 


OOJ 
14* 


6  11 
4     8 

6  2 
«     0 

8  18 
6     • 

3  18 
8  18 
8  19 
6     1 

4  8 

5  12 
»    7 

6  U 

S  li' 

8  11 

3  IH 

8  I?'  0 


«  10 
6  1 
8  18 


Jan,  July 

Ja,Ap,Jy,0 

June,  Dec 

Ja,Ap,Jy,0 

jB,Ap,Jy,0 

Way,  ^0T 

Ja,Ap,Jy,0 

Keb,  Auk 

>'eb.  Auk 

May,  hoT 

J  Bu,  July 

June,  Dec 

May,  hoj 

jB,Ap,Jy,0 

jB,Aj),Jy,0 

April 

June,  Deo 
May  .... 
Jan,  July 
May,  Mot 
May,  Nor 
M«y,lilo» 
Jan.  July 
Mr,jD,0,I) 
Juhb,  Dee 


100 

ItJ 

HO 


13i 

183' 
6(i 


18,'',l  III 


8i 

lai 


jiiv, 


I 


£  s. 

d. 

8  14 

6 

4  14 

9 

4  19 

0 

6     H 

fi 

6  16 

0 

6     7 

0 

6     9 

6 

5     S 

0 

4  Iti 

0 

4  16 

0 

4    9 

0 

■A  10 

0 

3  17 

0 

4  13 

6 

4  16 

0 

4    6 

0 

4     8 

0 

6    S 

0 

4  16 

0 

4     8 

3 

lf6  —HO 

104  —107 

3J-4 

^is- 415 

CS  —1  2 

129  —132 

111  —115 

107  —111 

99  —102 

101  —104  ! 
98  -  lOl 
4»-4J 

«i-fii 

48-5* 
110  —116 

102  —105 

16  -99 

3j— li 
100  —104 
88  —102 
91  —96 


10 
8  1 
S  17 
5  17 
4  6 
4  16 


I  TELEPHONES. 

28     '  Amer.  Telephn.  &  Telegh.  Cap.  St i  118  -122 

iX         Do.     Coll.  IVust  $1,0004  percent.  Bdsi     85  —S7 
6%       Anelo-Portug'se  Tel.  6%  Ist  Ut.Db.  Stk.      ISJ- lOlj 

5  3/0      Chili  Telephone  7  71 

1    0/7j  IMonte  Video  Telephone  Ord ■. ,       =8—1' 

1    0/6     )  Do.    6  per  Cent.  Pref. !       '\%—\\' 

St.  6!:  J«alional  Co.  Pref.  Slock  107|-1"9* 

SI.  e'.  Do.     Def.  Stock 103  —111" 

10  P/0  Do.    6  per  Cent.  Cum.  let  Pref.   I'l— 1'4 

10'  6,0  Do.     6  Iter  Cent.  Cum.  2nd  Pref. ICi- 124 

6  2/6  Do.  6  per  Cent.  non-Cum.  3rd  Pref.  ...        5?— 68 
St.  3J%  *  Do.  Deb.  Stock  3J  per  Cent,  (red.)    ...  9S  — IOJ 
81.1  4iC  Do      4  per  Cent.  Deb.  Stock  (red.)  10l*-1031 

1  0/7i  ,  OrienUl :       IJ— IJ 

1  0;7(       Do.     6  per  Cent.  Cum.  Pref.  '■       14—1} 

St.!  4%         Do.     4  per  Cent.  Bed.  Deb.  Stock 90—93 

St.l  4JX  Telephone  Co.  of  Eeypt4J5;Db.'jtk.(red.)  99  — lOi 

6    3/9      United  Eiver  Plate 6  — Oi 

6    2/6        Do.    6  per  Cent.  Cum.  Pref. 41—61     1 

St.    m      Do.     4i  Deb.  St.  Ked 99  — 10>  I 

FINANCIAL,  INVESTMENT,  &c.      |  | 

6  8/0   '   Elec.  &  Gen.  Investment  6X  Cum.  Pref.  I  3| — 4}     I  7  1  0 

10  2/0   !  Globe  Telegraph  &  Trust '  9J — 10}     5  7  0 

10  3/0        Do.     6  per  Cent.  Pref. I  13J— 11     '4  6  8 

10  %%    I   Submarine  Cables  Trust  (Cert.) 126 — 129  !  4  13  0 

COLONIAL  AND  FOREIGN  ELECTRIC    { 
RAILWAYS,  TRAMWAYS.  &c. 

Anglo-Argentine  6%  Cum.  1st  Pref.  ... 

Do.     10^  Non-cum.  2nd  Pref   !! 

Do.     Permanent  6/;  Deb.  Stock  

Auckland  Elec.  Trams.  6%  Deb.  (red.)... 
tBriabane  Electric  Trams.  Invest.  Ord.... 
t  Do.     6  per  Cent.  Cum.  Pref. 

Do.     4J  per  Cent.  Db.  Prov.  Certs 

IBriliah  Columbia  El.  Ry.  Dl.  Ord 

Do.     Pref.  Ord.  Stock; 

Do.     6%  Cum.  Perp.  Pref.  Stock 

Do.     4i  per  Cent.  1st  Mort.  Debs 

Do.     \  ancouver  Power  Debs 

lo.     41%  Perp   Con.  Deb.  St 

Buenos  Ayres  &  Belgrano  Ord 

Do.    6  per  Cent.  "A"  Cum.  Pref.   

Do.    "B"    

Do.     6  per  Cent.  Debs 

Do.     6  per  Cent.  2nd  Debs.  |red.)  

Buenos  Ayres  Elec.  Trams    (1901)   Ltd. 

Deb.  St 

Euenos  Ayres  Grand  National  Ord 

Do.     6  Iter  Cent.  Cum.  Pref.   

Do      ii  per  Cent.  Pref.  Debs 

Do.     ti  per  Cent.  Ist  Deb.  Bonds 

Buenos  Aytes  Lacroze  Trams  1st  Alt.  Db. 
Buenos  Avres  Port  &  City  Iram.  1st  Mt. 

Deb.  Stock  £76  Paid    

tCalemla 'Irantways  (1  to  137,610)  

Do.     b  per  Cent.  Cum.  Pref.     

Do.     4j>i  1st  Deb.  Slock  (red.)     

Cape  Electric  Tram  Shares 

City  of  Buenos  Avres  Trains  Co.  ( 1904, Sb. 

Do.     4  per  Cent'.  Deb.  Stock  ...  .  

tColi  ml  o  Tr.  &  Ltg.  5%  Ist  Mt.  Dl 

£Ieclric  Traction  Co.  of  Ilony  Kong  5 

per  Cent.  1st  Mort.  Debs 

fiavara  Klec.  By.  Con.  Mt.  6%  ^1,000  60 

year  Coup.  Bds 

Kalgooilie  lilec.  Trains  Sh 

Do.     6  per  Cent.  "  A  "  Deb.  Slock ' 

iJO.     tt  per  Ctnl. '"B"  Ditto 

Lisbon  Elec.  Trams.  Ord 

Do.     6  per  Cent.  Cum.  Pref. 

I  o.    6  per  Cent.  Keg.  Slort.  Deb.t  

Madras  Elec.  Trams.  6%  Deb.  Slk.    

Manila  Elec.  Ky.  $1,(1)0  Gold  Bonds 

tMexieol  rams  Oo.  Com.  St 

lo.  Gen.  Con.  Ist  Mort.  6  /  Gold  Bds.... 
Montreal  St.  Ky.  Sterling  4^  per  Cent. 

Debs.  (1922)    , 

Perth  Klec.  Trams  Ord  

Do.     Ist  Mt.  Db.  Stock  

iangoon  Elec.  Trams  &  Supply  Co.  8% 

Cum.  Ff. 

Do.    HX  Isl  Mort.  Deb.  Slk 

Sao  Paulo  Tramway,  Light  &  Power  Co. 

$100  Slock 

Do.     6  per  Cent.  1st  iMI.  #600  III 1 

'ltl.ii.lt.  iiy.  C...  |vl  .tMi,  \\\  .sier.  I'.oiids) 

COLONIAL  ANO  FOREIGN  ELECTRICITY 
SUPPLY,  &C. 

Adelaide  Elec.  S'j.lv  Co.eJJ  Cu.  Pr 

Bombay  K.S.  4T.lt,,  Cui.  PI'.   

Do.     41  per  Cent.  Ueb.  Btk.(reU.)  

CaleutlaElec.  Ciupply  Urd 

Caiintliiin  Geo.  fclec.  tJo,  Com.  m 

CiistiierEleelrolvlieAlkBllCo.(ofr,8.A.)! 

lat  Moll.  Sll.  Debs.    

Elect.  Development  On  of  OiilBrio 

Elec.   Ltg.  &.  Tnic.  Co.  of  AubI.  8  pei 

Cent,  Cum.  Pref. 

Do.    6  per  Cent.  Dob  Stock  

£)ec.  Supply  Co.  of  VicloriB  6  per  Oeul. 

'       1st  Mort.  Deb.  Bt.    

Indian   hlec.   Sup.  & TrBC.  Co.  Deb.  til. 

ltd.  I'rov.  CeriB 

Kalgottrbo  Elec.  Power  &  Ltff.  Ord.  

Do.     8  per  Cent.  Cum.  Prel 

Mudrae  K.  H.  Corp.  6  per  Cent.  CoUBtD.j 

Deb.  Bt 

Meiican  Elec.  Light  Co.  b%  IbI  Moi'I.I 

Uold  Solids    J 

Mexican  Ll.  A  Power  Co,  Cap.  Bt 

D<t.  6^  IKI  Morl.Uidd  BiiiIb 

Montreal  Lt.  Ul.  A  Power  Co.  Cap.  81....! 

MtiTer  I'iBle  Eteclrtoily  C-o.  tird ! 

t   Do.    0  per  Cent.  non.Cum.  Prof  [ 

Do.     6  per  Cent.  Deb.  Block 

hoBBrio  Wee.  Co.  07,  Pref.  (1.20,000) 

Bhawinignu  Water  N  Power  Co.  Cap.  HI. 

Do.    6perCenl.bdB 

Victoria  Falls  Power  Co.  l*r«f | 
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NOTES. 


Is  the  Consulting  Engineer  Necessary? 

In  our  (.'i)rre.spoiidence  Colimiiis  tliis  week  will  he  found 
-'jiiie  further  opiiiicms  upon  the  suliject  of  tlie  Consulting 
Kngineer.  The  sin.s  of  tlie  consultant,  lii.s  desire  for  fads, 
:iiid  his  avoidance  of  standard  plant  form  the  suliject  of 
many  complaints,  though  it  is  generally  agreed  tlitit  the 
iMSultant  now  recognises  the  desirability  of  reform  in  such 
matters  ;  we  might  even  say  that  the  leading  consulting 

•  engineers  recognised  it  long  ago.  One  of  our  corre- 
spondents suggests  that  the  ways  of  the  architect  might  be 
followed  further  with  advantage.  The  builder  when  tender- 
ing has  something  very  definite  in  the  shape  of  a  bill  of 
quantities  on  which  to  base  his  price,  and  it  is  suggested 
that  the  consulting  engineer  should  similarly  work  out 
sizes  and  length.s  of  all  cables,  steam  pipes,  &c.  In  the 
case  of  main  cables  we  agree  with  this  view,  though  we  do 
not  think  such  a  course  can  be  followed  completely.  In 
this  connection  it  is  worth  while  to  remember  that  a  bill  of 
quantities  is  not  such  a  very  definite  document  after  all ;  the 

-quantities  are  estimated  partly  from  drawing.s,  and  in  many 
cases  cannot  be  quite  exact.  The  bill  of  quantities  is  the 
basis  of  the  tender,  but  the  amount  paid  for  any  item  is  not 
necessarily  that  mentioned  in  the  bill  of  (piantities ;  pay- 

.ment  is  frequently  according  to  the  schedule  rate  therein 


mentioned,  and  the  work  must  be  measured  up  before  the 
payment  can  be  determined.  Such  a  course  is  an  essential 
accompaniment  of  a  specification  giving  lengths,  and  if 
this  system  were  extended  to  cover  house  wiring,  then 
wiring  would  have  to  be  measured  up,  which  would  not  be 
an  easy  matter.  Moreover,  the  architect  does  not  provide 
the  liill  of  quantities,  nor  does  he  measure  up  the  work. 
Would  the  purchaser  be  prepared  to  pay  a  further  fee  to 
the  etiuivalent  of  the  quantity  surveyor  ?     We  think  not. 


The  effect  of  the  contractor  dealing  direct  with  the  pur- 
chaser is  well  put  by  Mr.  Murvyx  O'Gorm.vn.     In  Ger- 
many the  contractor's  interests  are  brought  into  line  with 
those  of  the  purchaser  by  making  the  former  finance  the 
latter.      "  A   man,    chiefly  or    only,    versed    in    electrical 
matters,  is  .suddenly  called  to  have  an  opinion  (and  back 
that  opinion  with  money  advances). upon  the  value  of  a 
factory  which  makes  plum  puddings,  or  glass  bottles,  or 
the  prospects  of  a  colonisation  scheme  among  the  Thibe- 
tians."     Obviously  this  cannot  be  a  satisfactory  system. 
Consideration  of  the  whole  subject  leads  to  the  conclusion 
that  consulting    engineers  and    contractors  have   mutual 
interests,  and  any  course  that  may  be  taken  to  draw  up  a 
list,  or  to  form  an  institute,  of  consultants,  should  be  the 
result  not  merely  of  action  on  the  part  of  consultants  alone, 
but  of  co-operation  between  consultants  and  contractors.   A 
process  of  elimination  is  desired  by  the  former  and  of  pro- 
tection by  the  latter ;  tlie  contractor  knows  better  than 
anyone   else   if  the   methods  of  JMr.  A,  15  or  C  are  unde- 
siraljle,  and  he  could  ])lace  information  in  regard  to  their 
methods  at  the  hands  of  a  committee.     Such  information 
would  not  be  easily  obtainable  othei'wise,  though  highly 
desirable  if  the  contractor  is  to  be  protected,  as  he  should 
lie.     In  a  question  of  this  kind,  which  is  essentially  one 
for  joint   action,  we  welcome  views   from   contractors  and 
consultants  alike,  even  if  anonymous,  though  we  hope  that 
in  future  more  of  our  correspoiulents  will  follow  the  lead 
of  Mr.  O'GOR.MAN,  and  will   drop   the  \eil  of  anonymity, 
thus  rendering  their  remarks  of  still  greater  value. 

The  Saving  of  Daylight. 

\¥  the  Daylight  Saving  liill,  which  is  at  present  being 
considered  by  a  Select  Committee  of  the  House  of  Com- 
mons, is  approved  by  Parliament,  one  more  trouble  will 
be  added  to  those  already  besetting  the  central  station 
engineer.  For  although  the  consumption  of  electrical 
energy  for  power  and  street  lighting  wouhl  not  be  affected 
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the  number  of  units  used  for  private  lighting  during  the 
summer  time  would  be  very  much  reduced.  In  fact,  it  is 
claimed  that  there  would  be  a  saving  of  as  much  as 
£2,500,000  in  artificial  lighting.  That  so  large  a  saving 
will  be  brought  about  is  unlikely,  for  in  many  cases  such  a 
reduction  would  necessitate  an  increased  price  per  unit. 
Not  only  would  there  be  a  reduction  in  the  quantity 
used,  but  the  power  factor  would  be  reduced,  there  being 
no  compensating  increase  in  the  winter.  The  pass- 
ing of  the  bill,  which  appears  to  be  receiving  much 
greater  support  in  commercial  circles  than  might  have 
been  expected,  presents  one  of  those  cases  in  which  an  in- 
dustry may  suffer  to  some  extent  for  the  general  good. 
There  is  no  question  that  the  arrangement  of  time  so  as  to 
utilise  an  extra  hour  of  daylight  per  day  during  the  sum- 
mer time  would  be  universally  appreciated,  and  would  he 
productive  of  good  from  the  point  of  view  of  nrnis  sana  in 
corpore  sano ;  there  would  be  greater  inducement  to  take 
more  physical  recreation,  from  the  lack  of  which  most  of 
those  troubled  with  business  occupations  sutler.  But,  with 
such  legislation  in  view,  it  behoves  the  station  engineer  to 
look  still  more  actively  for  other  means  of  disposing  of 
electrical  energy,  and  to  look  upon  electric  lighting  as  a 
poor  part  of  the  business. 

London  Underground  Electric  Railways. 

The  extraordinary  general  meeting  of  the  shareholders 
of  the  Underground   Electric  Kailways    Co.  of  London, 
held    recently,   although    primarily    summoned    in    con- 
nection with  the  proposed  readjustment  scheme,  provided 
the  Chairman,  Sir  Edgaii  Speyer,  with  the  opportunity  of 
again    drawing   atteiition    to    the    present    unsatisfactory 
condition   of   the  companies  catering  for  the  conveyance 
of  passengers  in  London.     He  did  not  ignore,  however, 
the  fact  that  the    expert    advisers   of    the    LTnderground 
Electric  Eailways  Company  had  been  influenced  too  much 
by  the  conditions  prevailing  in  American  cities,  and  con- 
.sequently  had  been  too  sanguine  concerning  the  develop- 
ment of  London  traffic,  but  we  agree  with  him  in  thinking 
that  the  foundations  have  been  laid  for  providing  London 
with  the  liest  transportation  facilities  of  any  town  in  the 
world.     In  order,  iiowever,  that  this  may  eventually  come 
aljout,  it  is  essential  that  tlie  various  companies  concerned 
should  work    together,   for  the    present   jiolicy  of  carry- 
ing passengers  at  unremunerative  rates  cannot  continue 
indefinitely.     Unity  of  action,  however,  will  be  difficult  to 
secure.     It  is  not  unlikely  Ihat  companies  running  petrol 
omnibuses   would    view    an    increase    in   the    fares    with 
favour,  but  tlie   l-llectmbus  Co.  would  probably  decliiK;  to 
adopt  such  a  course  for  obvious  reasons,  apart  from  the 
fact  that  such  fares  are  stati'd   by  the  company  to  be  re- 
munerative at  present,  whatever  tlicy  may  prove  to  be  in 
IJie  future.    The  advent,  of  more  of  tliese  electric  omniliu.ses 
on  till!  streets  is,  therefore,  likely  to  complicate  the  situation 
from  the  general  (iiiaiicial  ])iiint  of  view. 


department's  mains  after  June  :30th  should  be  carried  out 
by  such  authorised  contractors.  This  action  by  Mr.  W.  A- 
Chattock,  the  city  electrical  engineer,  undoubtedly  marks 
a  new  era  in  electric  wiring,  and  should  receive  the  sup- 
port, not  only  of  other  central  station  engineers,  but  of  all 
electrical  engineers  who  are  interested  in  the  welfare  of  th& 
industry.  Much  has  recently  been  said  about  cheapening 
the  cost  of  installation.s,  but  it  is  essential  that  a  distinction 
should  be  made  between  cheap  wiring  carried  out  on  existing 
systems  and  cheap  systems  of  wiring.  It  is  the  former  class 
of  work  which  eventually  leads  to  breakdowns  and  to  con- 
sumers becoming  dissatisfied,  and  which  it  is  so  difficult  to- 
prevent  being  connected  to  the  mains  provided  it  satisfies 
the  Board  of  Trade  requirements,  since  consumers  are  apt 
to  look  upon  further  requirements  of  the  supply  depart- 
ment as  rather  iu  the  nature  of  "  red  tape."  This  feeling 
is,  perhaps,  fostered  by  the  signing  of  application  forms 
and  other  procedure  in  connection  with  the  installing  of  a 
service  and  the  connecting  up  of  the  wiring.  If  it  were 
possible  to  reserve  the  term  "  electrical  engineer  "  for  such 
authorised  contractors,  considerable  benefit  would  result  as 
regards  the  standing  of  the  industry  ;  but  we  fear  that  this 
is  beyond  the  bounds  of  present  expectations.  Neverthe- 
less, the  action  taken  by  the  Birmingham  Electric  Supply 
Department  is  certainly  a  step  in  the  right  direction,  tliough 
thei'e  may  be  some  interesting  legal  questions  involved. 


Registration  of  Wiring  Contractors. 

TilKKic  ii.|'])earril  rccc^nlly  in  our  iidvcrtiscment  cDhinins 
a  notice  tliat  the  I'.iin)ingliiini  I'llectrir  Supply  Department 
bad  decided  to  draw  \y\\  a  list  of  wiring  contractors 
who  would  be  autlioriH('d  In  carry  out  work  in  the  city 
area,  and   tliat   all   instuliationH    to   In;  connected   to   tlie 


University  of  London,  Kings  College. — We  are  informed 
that  the  forty-eighth  annual  dinner  of  this  college  will  be  held 
at  the  Hotel  Cecil,  on  Wednesday,  June  3rd.  The  chair  will 
he  taken  by  Viscount  Milner. 

Institution  of  Electrical  Engineers. — At  the  meeting  last 
week,  the  chairman  announced  that  arrangements  had  been 
made  for  holding  the  annual  conversazione  on  Thursday, 
June  25th,  and  the  annual  dinner  on  October  22nd.  It  will 
be  noticed  from  the  "  Arrangement.s  for  the  Week,"  in  another 
column  of  this  issue,  that  the  Annual  General  Meeting  is  to 
be  held  on  Thur-daj  next. 

Iron  and  Steel  Institute. — At  tlie  annual  general  meeting 
of  this  Institute  held  on  Friday  last,  the  president  (Sir  Hugh 
Bell)  presented  tlic  Carnegie  gold  medal  for  research  to  Dr. 
C.  A.  F.  Benedicks,  of  the  University  of  Upsala,  Sweden, 
and  the  Bessemer  gold  medal  to  Mr.  B.  Talbot,  inventor  of 
the  continuous  open  hearth  process.  Carnegie  scholarships 
were  awarded  to  Messrs.  T.  liaker,  K.  F.  Bohler,  W.  Cireson, 
E.  Preuss  and  L.  P.  M.  Kevillon. 

Post  Office  and  National  Telephone  Staffs. — The  following 
otlicial  notice  has  been  issued  by  the  i'ostniaster-Cieneral  :  — 

As  lliu  stiitr  of  tlic  I'osl  Ollicc  is  .•i\v,-iic,  the  .-itiitV  of  tin-  National 
Tok'|ilione  Coni|)iiiiy  will,  witli  ii  few  exceptions,  be  tiansfeneil  In  the 
Tost  Ofliee  oil  .bumury  1,  1912,  anil  the  I'ostmii.ster-tiener.il  thinks  it 
well  to  wiu-n  ollieers  of  all  >;iailes  of  the  I'ost  Olliee  service  wlio  may  be 
piomoteil  hereafter  thai,  while  every  care  will  be  taken  to  prevent 
(lanlship,  their  .seniority  may  possibly  lie  alVeetoil  by  ollieers  frans- 
fcrreil  from  the  service  of  the  National  Tele|)hone  ('oin))any. 

Deutsche  Bunsen  Gesellschaft.  The  annual  nieoting  of  this 
Society  will  be  held  from  May  28111  to  ;Ust  in  Vienna. 
Among  tlio  Papers  down  for  rca<ling  are  :  "  Electrochemical 
and  Klectromagnetic  Theories  of  Photochemical  Processes," 
by  Dr.  Byck  ;  "On  the  Theory  of  Electrical  Nerve  Irritation," 
liy  Dr.  Nernst ;  and  "Tlie  Law  of  Mass  Action  with  Silent 
FIcctric  Discharges,'  by  Prof.  Le  Blanc.  The  festivities  in» 
clmle  visits  to  the  Opera  House  and  other  places  of  interest  in 
Vienna,  while  excursions  in  the  neighbimrhoiid  will  also  be  made. 

Cable  Interruptions.  Date  of  Inierrnption.. 

t'avenne  -.Salnias May  l'.i,  1908 

],HS  I'lilmas-Arrceife  May  18,  1908 

AnKlclerre-titiernso.v May  20,  1909- 
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L'Association  Frantaise  pour  L'Avancement  des  Sciences. — 
The  annual  lueetiiij,'  of  this  societj'  will  be  hcKl  this  year 
during  August  at  Cieimont-Fevrand.  Sir  William  llamsay 
has  accepted  an  invitation  to  lecture  before  the  Society  on 
some  of  his  ini[)ort;int  researches. 

MordeyFricker  Prepayment  Meter. — The  Board  of  Trade 
ha>e  approved  of  the  pattern  and  construction  of  the  Mordey- 
Fricker electricity  meter  (No.  2,513,  which  was  known  as  the 
Mordey-Fricker  Electrolytic  Prepayment  Meter)  deposited 
with  them  on  May  23,  1907.  The  Board  have  also  approved 
the  means  provided  for  fixing  and  connecting  such  meters 
described  in  the  specification  and  instructions  deposited  on 
April  24,  190t;  (11.  .^,470\ 

Institution  of  Mechanical  Engineers. — The  annual  Conver- 
sazione was  held  last  Friday  evening  at  the  Institution,  St. 
James's  Park,  the  guests  being  received  by  the  President 
(Mr.  T.  Hurry  Kiches).  The  customary  e.xcellent  entertain- 
ment was  provided,  the  band  of  H.M.  Scots  Guards  playing 
throughout  the  evening,  whilst  a  selection  of  vocal  and  instru- 
mental music  was  given  in  the  library.  By  means  of  electro- 
phones a  large  number  of  the  guests  were  enabled  to  be 
audibly  present  at  the  Covent  Garden  Opera,  and  further  en- 
tertainment was  furnished  by  a  lecturette  delivered  b)-  Mr. 
L.  N.  Keddie  on  "  Sound  Waves  and  Sound  Keproduction," 
illustrated  bj' lantern  slides  and  gramophone  records  of  Tetraz- 
zini,  Caruso  and  others. 

Association  of  Teachers  in  Technical  Institutions. — The 
second  annual  conference  of  this  Association  will  be  held  in 
London  at  Whitsuntide,  on  Saturday,  iMonday,  Tuesday  and 
Wednesday,  June  6th,  8th,  9th  and  10th.  Meetings  will 
take  place  at  St.  Bride's  Institute,  Fleet-street,  on  the  opening 
day,  at  Anderton's  Hotel,  Fleet-street,  the  Eegent-street 
Polytechnic  and  the  London  Day  Training  College  on  the 
Monday,  and  at  St.  Bride's  Institute  on  the  Tuesday.  A  con- 
versazione will  be  held  at  St.  Bride's  Institute  on  Saturday, 
June  6th,  and  the  annual  dinner  at  Anderton's  Hotel  on  Tues- 
day June  9th.  An  excursion  will  be  made  to  Windsor  and 
Hampton  Court  on  Wednesday,  June  10th.  A  cordial  invita- 
tion to  attend  the  meetings  is  extended  to  all  those  interested 
in  technical  education.  

Stray  Current  from  Tramway  Lines. — A  consideration  of 
this  subject,  which  has  long  been  receiving  the  attention  of 
electric  tramway  and  railway  authorities  on  the  Continent, 
has  culminated  in  the  following  regulations,  recently  issued  by 
the  Minister  of  Public  Works  in  Paris. 

1.  The  conductivitv  of  the  track  must  be  maintained  in  the  most 
efficient  manner  possilile,  esjiecially  at  the  rail  joints,  the  resistance  of 
which  must  in  no  case  e.xceed  that  of  10  metres  of  the  normal  rail.  The 
owner  is  bound  to  test  the  conductivity  periodically  and  to  keep  records 
of  the  results  obtained.  These  shall  at  all  times  lie  available  for  in- 
spection by  the  official  charged  with  the  .supervision  of  the  unilortaking, 

2.  The  drop  of  pressure  in  the  track,  measured  over  a  length  of  1  km., 
selected  arbitrarily  at  any  part  of  the  line  of  rail,  must  not,  on  the 
average,  exceed  1  voltduringthe  interval  between  the  passing  of  the  cars. 

3.  The  feeders  connected  to  the  track  must  be  eliectively  insulated. 

4.  At  those  points  on  the  track  where  switches  are  in  use,  or  where 
the  track  is  broken,  special  arrangements  must  be  made  to  ensure 
suttioient  conductivity. 

5.  V\'here  the  track  passes  over  a  metallic  structure  it  must,  as  far 
as  possible,  be  electrically  insulated  from  the  metal  work  at  the  place 
of  crossing. 

6.  In  those  cases  where  no  heavj'  masses  of  metal  work  exist  in  prox- 
imit3',to  the  track  a  loss  of  pressure  in  excess  of  that  permitted  in  para- 
graph 2  may  be  sanctioned,  on  the  condition  that  no  inconvenience  is 
thereby  caused,  more  particularly  as  regards  telegiaphic  or  telephonic 
communications  or  railway  signallinc'. 

"The  Central." — The  principal  article  in  the  current  issue 
of  The  Central  is  an  abridgement  of  Profs.  Callendar  and 
Dalby's  Paper  on  "  The  Measurement  of  Temperatures  in  the 
Cylinder  of  a  Gas  Engine  "  recentlj'  communicated  to  the  Itoyal 
Society,  which  gives  a  very  clear  idea  of  the  work  that  has  up 
to  the  present  been  done  on  this  important  subject.  Mr.  L. 
Calisch's  article  on  "Some  Kemarks  on  the  Electrification  of 
Railways  "  first  deals  with  the  subject  from  the  cost  point  of 
view,  comparison  being  made  between  the  running  e.xpenses 
with  steam  and  electric  traction,  together  with  details  of  the 
profits  that  may  be  expected  to  accrue  un<ler  the  newer  system. 
The  writer  is  of  the  opinion  that  electrical  working  in  termini 


and  their  surroundings  will  shortly  become  a  necessity,  and 
considers  the  direct-ciu-rent  system  most  suitable  for  this  pur- 
pose. An  article  by  Mr.  1).  JatK  on  the  "  City  of  Victoria 
and  Hill  District  Waterworks  (Hong  Kong)"  is  very  interest- 
ing, and  contains  some  excellent  photographs.  As  mentioned 
in  our  last  notice.  Old  Students  still  seem  to  be  going  strong 
in  spite  of  the  summer  weather.  Dr.  G.  T.  Moody's  features 
are  handed  down  to  posterity  in  this  issue,  and  in  this  con- 
nection may  we  suggest  that  the  separate  issue  of  these  i)hoto- 
graphs  might  be  a  way  of  increasing  the  funds  of  the  Old 
Students  Association  ;  means  for  doing  this  are,  we  notice, 
under  consideration  by  the  committee.  It  is  interesting 
to  note  that  though  the  college  is  to  form  an  integral  part  of 
the  Imperial  College  of  Science  and  Technology  it  will  still 
preserve  its  own  entity,  and  will  not  be  absorbed  by  the  new 
Ijody  as  the  Royal  College  of  Science  and  School  of  Mines  are 
to  be. 

The  Corps  of  Electrical  Engineers. — This  corps,  whose 
name  has  recently  been  before  the  public  in  connection  with 
the  formation  of  the  London  Balloon  Company,  is  now  devoting 
its  attention  to  raising  the  telegraph  companies  allotted  to  it 
under  the  Territorial  scheme.  A  nucleus  of  N.C.O.'s  and  men 
are  transferring  from  the  present  corps  to  the  new  field  units, 
but  there  are  vacancies  for  a  good  number  of  men,  such  as  wire- 
less experts,  linesmen,  wiremen,  telegraph  operators,  expe- 
rienced drivers,  and  others  who  are  prepared  to  devote  the 
necessary  time  to  learning  the  special  duties  of  the  corps. 
There  will  also  be  room  for  a  few  special  men,  such  as  students 
from  the  technical  colleges,  polytechnics  and  similar  institii- 
tions,  and  practical  engineers,  to  complete  the  Electrical  Engi- 
neers Coast  Defence  Companies.  The  cpialifications  for  join- 
ing and  the  terms  of  enlistment  are  as  follows  ; — 

Period  of  enlistment 4  years. 

Age  limit 17  to  35  years. 

Height,  drivers  5ft.  3in.  to  5ft.  bin. 

,,        sappers 5  ft.  4  in.  and  upwards. 

Chest  measurement   „ 33  in.  minimum. 

The  men  will  go  to  camp  for  a  training  of  eighty  days  (or 
1.5  days  optional)  in  the  summer,  and  will  receive  regimental 
and  engineer  pay  at  army  rates  during  this  period.  Recruit- 
ing is  very  brisk  at  present,  and  men  wishing  to  join  any  of 
these  units  should  apply  personally  on  Tuesdays  at  7  p.m.,  or 
by  letter  to  the  Officer  Commanding,  London  Division  Elec- 
trical Engineers,  Regency-street,  Westminster,  S.W.  Ex- 
military  men  of  the  E.E.,  K,A.  and  A.S.C.  branches  of  the 
service,  and  ex-volunteers  with  practical  experience  of  driving, 
and  a  few  men  w-ith  practical  training  in  military  cooking,  will 
receive  special  consideration. 

Electric  Traction  on  the  New  York.  New  Haven  and  Hart- 
ford Railway. — We  have  recently  (see  The  Eledrkian,  Vol. 
LIX.,  pp.  907,  1,02:5,  and  Vol.  LX.,  p.  87)  given  some  details 
of  the  equipment  of  this  line.  A  recent  issue  of  the  Electrical 
World  contained  some  notes  on  its  operation.  At  present 
there  are  83  trains  operated  by  electricity  on  week-days,  be- 
tween New  Vorkand  Stamford,  and  33  on  Sundays."  By  July  1 
additional  electric  locomotives  will  be  in  commission  and  then 
all  trains  between  the  two  points  will  be  run  by  electricity. 
The  power  house  at  Cos  Cob  is  now  working  at  its  full  capacity, 
but  a  fourth  unit  is  to  be  added  to  furnish  power  in  case  of 
emergency  in  the  operation  of  the  service.  All  the  repeated 
and  complicated  difficulties  encountered  in  installing  the  elec- 
tric service,  the  company  says,  have  been  overcome.  Electri- 
cally-operate<l  trains  have  been  running  on  the  New  York 
Central  lines  since  last  July  and  are  considered  successful  from 
the  operating,  engineering  and  financial  standpoints.  With  the 
electric  system  it  is  possible  to  use  the  "air-rights"  of  the  cor- 
poration :  that  is,  to  build  office  buildings  overthe  terminal  yards. 
The  Railway  Company's  property  at  the  (Jrand  Central  ter- 
minus is  worth  £10,000,000  more,  now  that  the  road  is  to  be 
operated  throughout  by  electricity,  taking  into  account  this 
possibility  of  erecting  revenue-producing  buildings  on  it. 
Money  is  also  saved  in  the  lighting  of  yards  and  terminals, 
since  with  the  present  facilities  it  is  easy  to  provide  current 
for  other  purposes,  and  in  this  way  the  railway  will  save 
£40,000  a  year.     The  power  hou.se  is  designed  to  take  tha 
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■peak  loads,  aud  electric  power  will  be  used  in  the  operation  of 
bridges,  \inloading  machinery,  &c.  Switching  will  be  done 
^largely  by  electricity,  and  by  the  use  of  electrical  automatic 
stops,  so  that  the  presence  of  more  than  one  man  at  the  front 
of  the  train  will  be  unnecessary. 

Submarine  Cables  and  Trawlers.— It  is  reported  that  the 
Commercial  Cable  Co.  has  made  representations  to  the  State 
Department  at  Washington  requesting  diplomatic  corre- 
spondence with  Great  Britain  on  account  of  the  alleged  de- 
predations of  British  fishing  trawlers,  who  are  .stated  to  have 
freqiicntly  destroyed  the  company's  submarine  cables  between 
America  and  Europe,  so  contmually  causing  interruptions  in 
cable  communication.  The  company  state  that  during  the 
past  three  months  it  has  been  put  to  an  expense  of  over 
^100,000  in  repairing  cables  within  .50  miles  of  the  Irish  coast 
on  account  of  the  acts  of  these  trawlers,  two  and  even  three 
of  tlie  cables  having  been  injured  and  broken  at  one  time. 
■On  May  16th  all  the  broken  cables  were  repaired,  but  on 
]\Iay  18th  two  of  them  were  again  broken,  and  on  May  19th  a 
third  was  broken  by  the  trawlers.  Other  cable  companies  are 
(the  report  continues)  also  in  trouble  from  the  same  causes. 

The  officials  of  the  companies  point  oat  that  the  interruptions  affect 
■not  onlj'  communication  between  Europe  and  America,  but  also  be- 
tween Great  Britain  and  Canada,  and  consequently  between  Great 
Britain  and  Australia.  Great  Britain  collects  a  tax  on  all  cable  mes- 
sages passing  to  or  through  that  country,  and  it  is  contended  by  the 
companies  that  no  injury  to  the  fisheries  would  result  from  excluding 
the  trawlers  from  the  narrow  cable  zone,  but  that,  on  the  contrary, 
such  a  fish  preserve  is  needed,  just  as  seal  preserves  are  defined  and 
protected.  There  are  15  submarine  cables  in  the  particular  lor.alitv  off 
the  Irish  coast,  10  serving  America,  two  ser\ing  England,  and  one 
serving  France,   The  value  of  these  cables  is  stated  to  be  §100,000,000. 

On  March  14,  1884,  a  convention  was  signed  by  26  .States  (including 
Great  Britain  and  the  United  States)  by  virtue  of  Art.  II.*  of  which 
it  was  agreed  to  make  the  wilful  disturbing  or  injuring  of  a  submarine 
cable  a  criminal  ofi'ence.  The  United  States  enacted  such  a  criminal 
statute  in  1888.  While  the  difficulty  in  enforcing  such  a  statute  is 
recognised,  owing  to  the  fact  that  the  oft'ence  is  committed  on  the  open 
■seas,  where  there  are  no  police,  the  Commercial  Company  maintains 
that  Great  Britain  is  obliged  by  international  la«  to  (irevent  its 
citizens  destroying  the  propertj'  of  American  citizens,  even  on  the  high 
seas.  A  precedent  for  exercising  such  authority-  is  found  in  the  Act  of 
Congress  and  Proclamation  of  a  President  of  the  United  States,  which 
in  18=6  prohibited  American  citizens  from  killing  seals  in  the  Pacific 
■Ocean  north  of  the  35th  (leg.  of  latitude. 

Manufacture  of  Tungsten  Lamps. — In  connection  with  the 
Paper   on  "  Kecent  Progress  in  Tungsten   Metallic   Filament 
Lamps,"  which  appears  in  this  issue,  the  following  facts  put  for- 
ward bj'Dr.  C.  H.Sharp  in  a  lecture  before  the  American  Electro- 
chemical Society  will  be  of  interest  to  our   readers.     There 
are  a  number  of  difficulties  in  producing  a  filament  from  a 
material  like  tungsten,  due  to  the  fact  that  it  is  brittle  and 
■unites  readdy  with  oxygen  ani  carbon.     Hence  it  is  the  prac- 
tice to  ))ro<iuce  filaments  from  tungsten  in  the  form  of  a  very 
fine  powder  which  is  held  together  by  some  sort  of  binder  that 
can  l)e  removed  after  the  filament  has  been  squirted  ;    this  re- 
moval must  leave  the  iilament  free  from  oxygen  and  carbon. 
In  the  Kuzel  process  a  colloidal  solution  of  tungsten  is  formed 
by  making  an  arc  between   tungsten  terminals  under  water. 
This  solution  when  of  the  proper  consistency  is  squirted  into 
filaments  which  consist  entirely  of  pure  tungsten  and  water. 
When  the  water  has  been  driven  out,  the  tungsten  particles 
can  be  sintered  together  by  heating  the  filament  in  an  atmos- 
phere containing  no  oxygen.    In  Wel.^bach's  process,  an  organic 
binder  is  used  to  make  a  paste,  which  can  be  squirted  through 
a  die.     'J'he  binder  is  removed  by  heating  in  an  atmosphere 
which  will   oxidise  the   carbon    and   which   contains  at   the 
same  time  sufficient  hydrogen  to  reduce  any  tungsten  which 
may  have  been  oxidiseil.      Kor  the  .lust-ilauaniaMii  p'ocess,  a 
very  fine   filament  of  carlioii   is   hcateil    in    an  atmosphere  of 
chloride  of  tungsten  and  hydrogen.     Tliis  results  in  a  deposit 


of  tungsten  upon  the  filament  or  the  substitution  of  tungsten    i 
for  cirlion.     The  carbon  must  afterward  be  removed  by  some 
such  process   as   indicated  above.      In    the    "Z"    process,   a 
binder  of  collodion  is  used  which  can  be  made  to  burn  itself    \ 
out  entirely.     It  has  been  found  possible  also  to  use  binders    I 
of  paraffin,  which  material  can  be  removed  simply  by  heat ;  or 
a  low  melting   metallic  alloy  may  be  used  as  a  binder,  the 
foreign  metals  being  driven  ofTby  heat.    An  account  wat;  given 
of   the  result  of  a  manufacturer's  test  on  1.5  series  tungsten 
lamps  in  which  the  average  candle-power  did  not  change  during 
2,135  hoius'  burning.     Of  these  lamps,  five  survived  at  the  end    ' 
of  the  test  and  only  three  actually  burned  out. 

The  Waste  of  Daylight. — At  a  meeting  of  the  London 
Chamber  of  Commerce  on  Tuesday  last,  Mr.  W.  Willett  read  a 
Paper  on  the  above  subject.  Mr.  Willett,  it  will  be  remem- 
bered, is  the  originator  of  the  scheme  for  providing  the' worker 
with  a  larger  share  of  daylight  than  he  at  present  possesses. 
A  bill  dealing  with  the  cjuestion  is  uow  before  Parliament,  and 
its  author  is  strenuousl}'  soliciting  support  from  all  parties. 
The  scheme  has  for  its  foundation  the  adjustment  of  clocks 
six  times  a  year  ;  setting  them  forward  20  minutes  on  three 
Sundays  in  the  spring  and  back  for  equal  intervals  on  three 
Sundays  in  the  autumn.  By  this  means  it  is  claimed  that 
more  daylight  will  be  secured,  thus  increasing  both  the  physical 
and  mental  capacity  of  the  nation.  On  one  point  neither 
electrical  engineers  nor  gas  people  can  be  expected  to  see  eye 
to  eye  with  Mr.  Willett,  for  one  of  the  chief  advantages  of 
the  schetne  is  said  to  be  a  saving  of  £2,500,000  per  annum 
on  artificial  lighting.  On  Tuesday  afternoon,  after  briefly  sum- 
marising the  working  details,  the  author  dealt  with  the  objec- 
tions that  had  been  raised.  After  the  first  derisive  stage  was 
passed,  the  damage  to  clocks  by  such  alterations  was  considered 
disadvantageous.  This  damage  was  shown  to  be  imaginary, 
and  electrically  worked  clocks  were  specially  indicated  as  being 
suitable  for  this  purpose.  It  had  also  been  suggested  that  the 
change  should  take  place  all  at  once — i.e.,  one  alteration  of 
1  hour  instead  of  three  of  20  minutes  at  weekl}'  intervals. 
But  Mr.  Willett  considered  a  predominant  factor  should  be  for 
the  workman's  day  always  to  begin  about  6  am.,  and  after 
sunrise.  With  reference  to  railwaj"  working,  although  Mr. 
Gooday  of  the  Great  Eastern  Railway  opposed  any  alteration, 
manj'  other  railway'  officials  had  given  the  scheme  their  sup- 
port, believing  it  would  mean  increased  receipts  and  lessen  the 
risk  of  accidents.  Mr.  Willett  concluded  by  appealing  to  his 
hearers  to  do  all  they  could  to  ciUtivate  public  opinion  and  thus 
strengthen  the  demand  for  the  bill  to  be  made  law.  At  the 
close  of  the  lecture  Mr.  Hope  Jones  exhibited  some  electric 
clocks  and  showed  that  it  was  possible  by  simple  arrange- 
ments to  alter  the  time  of  a  whole  building  without  difficult\ 


*Art.  II.  of  the  Convention  i.s  »•<  follows  :  .IW.  //. — It  is  n  pnnishablo 
odencc  to  break  or  injure  a  sutimiiriiio  cable,  wilfidly  or  by  culpable 
negligence,  so  as  to  interrupt  or  obnlruct  telographic  rommunication. 
either  wlioUy  or  paitially,  such  punishment  biung  without  prejudice 
toiniyi'ivil  action  for  damages.  This  provisiou  docs  not  apply  to 
•  canes  where  tho^e  who  break  or  injure  a  cable  do  so  with  tlie  lawful 
object/ of  saving  tlioii-  lives  or  tlicir  .-hip,  after  tlicy  have  taken  ovcrv 
.iiici^ssary  prccfiul ion  to  nvciid  so  breaking  or  injuring  the  cubic. 


ARRANGEMENTS  FOR  THE  WEEK. 


FKIDAY.  May  22nd  (to-day). 

Physic/VI.,  SooiKTv. 

.'f:.Hip.in.     Special  (Jenor.il  Meeting,  to  lie  followed  by  Ordin.n 
Meeting  as  detailed  below. 

.',  p.m.  Meeting  in  the  Physics  Laboratory,  Royal  College  •'! 
Science,  Imperial  Institute  road.  South  Kensington.  Agend:v  : 
"On  tlie  .Spectrum  Top,"  by  Mr.  (i.  P.  Sexton:  "On  lb. 
Coetiiciont  of  DilVusion,"  by  Mr.  B.  \V.  Clack  ;  and  "  On  tlio 
Production  of  Small  .'Mternating  Currents  of  Varialile  Krc 
<|Uoncv  suitable  for  Tclephoinc and  Other  Measurements,''  bv 
Mr.  H".  S.  (.'ohen. 

SATURDAY,  May  23rd. 

.IlNMiR  InstITITTIOX  OF  EX(iINKKR.S. 

Visit   to   the  Avnnniuulli    Dock  Works   and    ICloctricity   Work-, 
Bri.st«l. 

TUESDAY.  May  26th. 

K.MlAnAV   SoCIKTV. 

s  p.m.     Meeting  at  the   Inslilution  of   Electrical  Engineers.  V  . 


ictnria  street.      Pre.sidential  Adilro.ss  on  "  Some  Aspects 
ic  Work  of  Iiord  Kelvin,"  by  Sir  Oliver  Ladge,  F.R.S. 


THURSDAY,  Hay  28tll. 

InsTlTrrioN  OK  Ei.KCTKii'xi,  Kn'i:inbrk.s. 
l::.IO  ]>.m.     Annual  (Jciicral  Meeting  at  92,  Vicloriu-street. 
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ELECTRIC  TRACTION  ON   RAILWAYS.* 

VI.  -GENERAL  COMPARISON  OF  CONTINUOUS  AND 
ALTERNATING-CURRENT  TRACTION. 

BV    PHILU"    DA\V.-iOX. 

(Continued  from  page  123.) 

Summary. — Tlie  author,  liaving  discussed  the  characteristics  of  con- 
cinuouscurreiit  and  three-|)hase  traction  motors  in  our  issues  of  January 
31st  and  February  2'ith  respectively,  now  passes  on  to  tlie  considera- 
tion of  the  sinslepliase  motor.  After  summarising  the  development 
of  this  motor  from  the  historical  point  of  view  the  author  gives  par- 
ticulars of  the  Westinghouse,  Oerlikon,  Siemens.Schuckert,  General 
Electric  and  Eichberg  motors. 

TliP  Masehiiienf;ilirik  Oerlikon  have  constructed  a  single- 
I phase  motor  on  the  .series  principle,  which  is  used  in  cou- 
^nection  witli  an  electric  locomotive  in  regular  operation  on 
'the  Wettingeu  line  near  Zurich,  a  line  constructed  at  the 
instance  of  the  Swiss  Government  with  a  view  to 
thoroughly  testing  single-phase  traction,  which  it  expects 
at  an  early  date  to  introduce  on  the  St.  Gothard  and  many 
other  mountain  railways,  and  which  may  possibly  even- 
tually he  extended  to  the  whole  of  the  Swiss  railway 
system.  The  connection.s  of  this  motor  are  diagrammatically 
shown  in  Fig.  28,  on  which  the  various  numbers  represent 


Pig.  28.— DniiRAM  of  Cox>ectioxs  of  200ii.r.  Oerlikon  Sixcle- 

PHASE  Series  Motor. 

1.  Commutator.  2.  Commutator  segments.  3.  Brushes.  4.  Armature  wiud- 
i  ing.  5.  Maj^netisin^'  poles.  6.  Magnet  Yoke.  7.  Commutating  or  neutralising 
!  poles.  8.  .Magnetising  coil.  9.  Slots  for  compensating  coils.  10.  Compensating 
I  coils  then  can  either  be  shoi-t-circuited  or  placed  in  series  with  the  main 
circuit.  11.  Commutating  winding  in  series  with  each  other  are  fed  from 
separate  transformer,  ly.  Indaciire  resistance  in  series  with  commutating 
,  coils.     l.S.  Series  exciting  transformers. 

the  different  portions  as  indicated  Ijy  the  explanatory  note 
below  the  drawing.  It  will  be  noticed  that  this  machine 
is  very  similar  to  the  Westinghouse  motor  already  de- 
scribed, except  that,  by  using  a  very  low  voltage  between 
commutator  segments  and  by  the  introduction  of  an  addi- 
tional commutating  winding  fed  from  a  separate  series 
exciting  transformer,  the  resistance  between  the  commu- 
tator Ijars  and  the  armature  windings  have  been  left  out. 
At  the  same  time  it  should  be  mentioned  here  that  the 
Oerlikon  Company  have  found  it  necessary,  under  certain 
conditions,  to  add  the  resistance  between  the  armature 
winding  and  the  commutator,  although  they  are  not  shown 
on  the  diagram.  It  will  be  noted,  therefore,  that  the  only 
essential  dillerence  between  this  motor  and  the  Westing- 
house machine  is  the  absence  of  these  resistances  and  the 
introduction  of  compensating  as  well  as  commutating 
windings. 

Figs.  29  and  30  give  the  efficiency  and  other  character- 
istic curves  of  this  type  of  motor.  The  motor  is  fitted  with 
eight  poles,  and  the  normal  speed  of  the  motor  is  650  revs, 
per  niiu.,  and  the  gear  ratio  adopted  was  l:'31-l-,  the  perio- 
dicity adopted  being  1.5  periods  per  second. 

*  Copyright.     All  rights  of  reproduction  are  reserved. 


Messrs.  Siemens,  Shuckert  are  also  responsible  for  what 
may  be  called  a  modified  type  of  series  motor  ;  the  original, 
motor  as  constructed  by  them  fortheMurnauOberammergau 
line  was  practically  nothing  but  a  plain  series  motor,  nearly 
in  every  way  similar  to  tho.se  constructed  by  the  \Ve.sting- 
house  Company,  whereas  their  most  recent  motor  is  in 
many  ways  similar  to  the  Oerlikon  motor  which  has  just  been 
described.  Although  of  the  series  type  it  has  several  .special 
points  about  it  which  really  very  materially  differentiate  it 
from  the  other  types  of  single-phase  series  motors. 

Fig.  31  shows  one  of  the  windings  adopted  by  this  firm. 
It  will  be  seen  that  they  are,  leaving  the  rotor  out  of  account. 
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Horse-poicer. 

FiQ.  29.— Chae.vcteristic  Corves  of  200  h.p.  Oeblikos  Series  Sinole- 
PHASE  Motor,  15-^. 

for  a  number  and  respectively  designated  in  the  diagram  by 
the  letters  E.C.H.  and  A.,  this  latter  is  in  the  present  case 
composed  of  two  sets  of  shunt  windmgs,  one  for  each  direc- 
tion of  rotation.  This  shunt  coil  may  be  called  an  es:cita,tion 
coU,  and  as  the  arrangement  shows,  only  one  of  the  coils  is 
used  at  a  time  ;  a  modified  arrangement,  probably  adopted 
to  introduce  some  method  of  regidation  into  the  shunt  coil 
so  as  to  keep  the  auxiliary  field  created  by  it  always  at  right 
angles  to  the  main  field,  has  been  introduced  and  is  repre- 
sented in  Fig.  .32,  from  which  it  will  be  seen  that  in  thia 
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-Charactbristic  Corves  oi-  200  h.p.  Oerlikon  Series  Singi.k- 
iHASK  Motor. 


case  a  separate  exciting  transformer  is  introduced.  One  or 
more  taps  from  a  special  auxiliary  so  called  exciting  trans- 
former, together  with  the  other  terminal  of  this  shunt 
transformer,  supply  this  auxiliary  excitation  coil.  These 
coils  A  can  be  wound  on  the  stater  teeth  lying  exactly 
in  the  neutral  zone,  and  need  embrace  but  one  tooth  as 
shown  in  Fig.  33  at  A,  but  it  is  preferable  to  spread  it  out  in 
several  .slots,  at  the  same  time  taking  care  to  keep  the  axis 
of  the  coil  in  the  neutral  zone.  In  other  words  the  shunt 
coil  may  be  spread  out  as  in  the  case  of  the  compensating 
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series  wmdings  shown  in  the  diagram  Fig.  3] ,  and  as  shown 
for  these  coils  designated  by  C  in  Fig.  .33.  Windings  A 
constitute  the  commutating  series  coils,  and  their  position 
is  clearly  indicated  in  Fig.  33,  these  coils  being  those  which 
.supply  the  necessary  reactance  voltage  in  the  coils  of  the 


6000  Volts -- 

Main  Transformer 


300  Volts 

ly*  k/  k/  k/ 


E  Exiitation.    0  Compensating  series  coils.    H  Ooiumatiitina;  coils.     A  Auxiliary 
shunt  windings.     K  Contactors.     H  Reversing  swiK^h. 

Fig.  31. — Diagram  showi.nh  Con.neltions  adopted  by  Siemens- 
schdckekt  for  single-phase  railway  motors. 

rotor  undergoing  commutation  during  rimning.  The  object 
of  coils  C,  or  so-called  compensating  coils  is  to  neutra- 
lise as  far  as  possible  the  distortion  so  far  as  magnetism  and 
inductance  are  concerned  in  the  rotor  windings.     A\Tiilst 


windings  (Fig.  34)  is  obtainable  by  using  a  uniformly 
distributed  equi-pitch  winding.  By  the  device  shown  of 
connecing  A  to  the  transformer  at  both  terminals,  it  is 
claimed^that  the  winding  A  exercises  the  functions  of  the 
coils  A,  C  and  H  shown  in  Fig.  32. 

This  motor,  as  is  usual  with  modern  single  phase  traction 
plant,  has  a  stator  with  distributed  winding  placed  in  the 


E  Excitation.    C  Compensating  series  coils.    H  Commutating  coils.    A  Au.\iliary 
windings.    K  Contactors. 

Fig.  32. — Later  Method  of  Siemens -Schuckert  Single-phase  Railway 

Motor  Connections. 

-coils  E,  which  have  their  axis  normal  to  the  common  axis 
of  the  three  other  windings,  supplies  the  useful  magnetising 
stator  current.  An  alternation  arrangement  whereby  it  is 
claimed  greater  simplicity  in  the  stator  windings  result,  is 


Fig.  33. — Arrangement  of  the  Four  stator  Windings    in  Equal  and 
Equi-spaced  Slots  of  Siemens-Schuckert  Single-phase  Motor. 

^lots  in  the  stator,  and  without  any  saheut  poles.  A  cross  and 
'ongitudinal  section  through  this  motor  is  given  in  Fig.  33. 
This  motor  possesses  four  stator  windings,  namely,  the 
series  field,  a  commutating  field  in  series  with  the  main  field, 
a  compenstating  winding  excited  from  a  separate  variable 
series  transformer,  and  two  compensating  shunt  fields,  one 
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Main  Transformer 
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Fin.  34. 


-Alteesative  Methoii  of  Connections  for  Siemens- 
Sciicckert  Single-ph.ise  Railway  Motor. 


used  for  forward  and  the  other  for  the  reverse  movement. 
The  connections  of  this  motor  are  diagrammatically  shown 
in  Fig.  3.4  The  armature  is  of  the  driven  type  wound  in 
every  way  hke  an  ordinary  continuous  current  machine. 


Fill.    35.  -CllO.SS  SEdTION   AND    LONOITODINAL   SgCTION   OF   SiKMENS.SmiOgKRT   SERIES   SlNOLB-rHASK   MOTOB, 

300  Volt,  25  'v,,  175  ii. p. 


shown  ill  Fig.  .34.  In  the  arrangement  as  .sliowii  the  exist- 
ing current  is  taken  off  the  secondary  of  the  main  trans- 
former, instead  of  using  a  separate  exciting  transformer. 
Experience  has  shown  that  the  equivalent  <if  these  four  stator 


exccjit    that   there   are   resistance    loads   connecting   each 

For  this 
miglit  be 
II'  buck  of 


armature    coil    to    the    commutator    .segments, 
purpose  each  armature  coil  is  connected  to  what 
designated  as  a  vertical  commutator  situated  at  lli 
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the  aiinature  at  the  opposite  end  to  that  at  which  the  collect- 
ing horizontal  commutator  is  fixed.  Each  of  these  vertical 
commutator  segments  is  connected  by  resistance  wires  to  the 
commutator  collecting  segments,  these  liigh  resistance 
leads  being  fixed  in  the  slots  on  the  top  of  the  ordinary 
armature  coils  ;  these  windings  are  clearly  shown  in  the 
illustration  of  the  motor.  Special  ventilation  is  provided 
by  means  of  ducts  through  which  ventilating  air  is  thrown 
tangentially  into  the  commutator  and  over  it,  through  the 
armature,  and  out  at  tlie  other  end. 
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Fic.  36. — Chabactebistic   Ccrvks  (Calculatbd)  hf  G.E. — A  603 

PKN8ATBD   100  H.P.— B.T.H.    SERIES    SiNGLE-rHASE  MOTOB. 
Dear  reduction  71/19=3-74.    43  in.  Wheels.    175  vo  ts.    25  ^. 


C0.M- 


The  General  Electric  Company  of  America,  after  having 
fiist  decided  to  biuld  a  traction  motor  of  the  plain  repulsion 
type,  have  now  abandoned  it  in  favour  of  what  practically 
amounts  to  a  pkin  series  motor.  As  with  all  the  other  single 
phase  motors  already  described,  the  field  or  stator  winding  of 
this  machine  is  distributed  in  slots,  and  there  are  iro  salient 
poles.     The  motor  as  at  present  constructed  on  American 
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'fto.  37.— Charactebistic  CnRVES  (Calculated)  of  G.E.  A.  603  225  volt 

B.T.H.  Sincle-Phase  Motor. 

Gear  03.     Pinion,  27.    natio,  2-33     niani.    o    wheels,  .    25  x. 

light  railway  or  interiuban  lines,  is  of  the  plain  series  tvpe 
with  commutator  coDs  in  series  with  the  main  magnetising 
coils,  and  in  some  cases  resistances  are  inserted  between  the 
armature  coils  and  the  corresponding  commutation  blades. 
This  motor  has  been  .specially  con.structed  to  operate  both 
on  continuous  and  alternating  current,  so  as  to  be  able  to  run 
over  existing  tramway  systems  in  large  towns,  and  then  run 
•over  a  country  line  for  a  considerable  distance  over  its  own 
right  of  way  with  alternating  current,  until  approaching 
another  town,  when  it  will  again  change  over  to  continuous 


current  and  run  over  the  existing  continuous  current  system. 
Curves  of  such  a  motor  rated  at  100  h.p.  are  given  in  Figs.  36 
and  37,  the  maximum  voltage  at  motor  terminals  being  200 
volts,  and.  as  in  all  plain  series  motors,  as  well  as  those  varia- 
tions of  this  ty[)e  .so  far  described,  the  whole  current  passing 
through  the  armature  at  a  pressure  never  exceeding  2(K)  volts 
(usually  nearer  17o  volts),  has  to  be  dealt  with  by  the  con- 
trolling gear  and  contactors  ;  it  will  be  noted  that  the  motor 
characteristics  given  in  Figs.  'My  and  37  have  been  calculated, 
and  are  not  from  actual  test  results,  but  notwithstanding  this 
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Fig.  38. — Characteristic  Curves  of  G.E.  A.  COS  A  50  h.p.  Riilway 

Motor. 

Alteruatiu'-' Currtnt,  25 'y. ,  2.iO  volt>.     Diam.  of  wheels,  33  in.     Pinion,  17.     Gear,  73 
Ratio,  4-3.    Fields  in  multiple. 

they  are  quite  accurate  enough  for  the  purpose  of  these 
articles  to  enable  comparisons  between  different  types  of 
motors  to  be  made.  Figs.  38  and  39  are  characteristic 
curves  of  a  50  h.p.  motor  of  the  same  type  and  make.  Fig. 
40  gives  a  general  dimensioned  design  of  this  motor  as  pro- 
posed by  the  British  Thomson-Houston  Company  in  their 
tender  for  the  electric  equipment  of  the  South  London  por- 
tion of  the  London,  Brighton  &  South  Coast  Railway. 
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Fig.  39. — Chabacteristio  Curves  of  G.E.  A.  005  A  50  h.p.  Railway 

Motor. 
Direct  CurrcDt  at  200  volts.    Diain.  of  wheel,  33  in.     Pinion,  17.    Gear,  73.    Ratio,  4*3 
Field.=  in  series. 

Diagram  Fig.  37  represents  the  characteristic  curves 
of  a  single-phase  motor  constructed  by  the  General  Electric 
ComjDany  of  America,  and  rated  at  100  h.p.  on  the  one  hour 
basis  with  a  temperatme  rise  not  exceeding  75  degrees 
centigrade.  It  will  be  seen  that  the  continuous  load  which 
this  machine  can  bear  with  the  same  temperature  rise 
corresponds  to  about  49  h.p.,  or  a  ratio  between  hour  and 
continuous-rating  of  2"(j  as  compared  to  192  in  the  case  of 
the  Winter-h^ichberg  motor  referred  to  in  another  part  of 
this  article,  and  that  the  speed  of  this  motor  is  at  rated  load 
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under  normal  conditions  800  revolutions  as  compared  to  j  and  in  Europe.  In  the  former  country  apparently,  it 
600  in  the  case  of  the  Winter-Eichberg  51  German  motor.  I  seems  to  be  the  opinion  of  many  engineers  that  single- 
A  careful  comparison  of  the  characteristic  curves  of  this  |  phase  motors  are  more  especially  suitable  for  long  distance 

traffic  on  interurban  roads,  and  that  it  is 

I 


^^16^ 


Fig.  40. — OGTi.i.>ji  Duawing  of  100  H.r.  B.T.H.  Single-phase  Motok. 

motor  which  is  called  the  G.E.A.  60.3  motor  with  the 
W.E.  51  is  most  interesting.  In  making  such  com- 
parison it  must  not  be  overlooked  that  the  problem  to 
Ke  solved  appears  to  be  looked  at  differently  in  America 


essential  that  the  single-phase  motor  should 
be  so  designed  as  to  be  able  to  be  worked 
efficiently  also    over     continuous  -  cvu:rent 
lines.     The  result  of  this  point  of  view  is  the 
production  of  a  machine  which  gives  better 
results  as  a  continuous-current  motor  than 
as  an  alternating-current  one.     In  Europe 
on  the  contrary,  it  has  been  generally  as- 
sumed that  single-phase  motors  should  be 
primarily  designed  to  give  the  best  results 
as  smgle-phase  machines,  it  being  more  or 
less  immaterial  what  sort  of  results  are  ob- 
tained from  the  machine  when  operated  by 
continuous  cm'rents.    Furthermore,  it  is  generally  admitted 
by  most  European  railway  engineers  that  the  single-phase 
motor  will,  in  the  near  future,  be  largely  employed  in  connec- 
tion with  the  conversion  of  the  suburban  lines  of  existing 
railways  fi'om  steam  to  electric  traction. 

In  this  connection  Figs.  .38  and  -39  are  instructive  which  give 
the  relative  characteristic  curves  of  a  single-phase  motor 
constructed  by  the  General  Electric  Co. ,  of  America,  of  75  h.p. 
one  hour  ratuig  and  designated  on  the  G.E.A.  605  A  railway 
i  motor,  when  operated  by  continuous  and  single-phase 
currents. 

The  last  motor  of  the  plain  series  type  to  be  mentioned  is 
that  manufactured  by  Messrs.  Brioschi  Finzi,  of  Milan,  and 
designed  by  Dr.  Finzi,  who  has  already  been  referred  to 
previously  in  this  article.  These  motors  were  rated  at 
30  H.p.  each. 

(To  be  continued) 


THE  FRANCO-BRITISH  EXHIBITION.— 11/ 


Summarising  the  work  which  has  been  carried  out  by  the 
various  wiring  contractors,  it  may  be  said  that  over  2,000  arc 
lamps  have  been  erected,  whilst  the  incandescent  ligliting  will 
probably  be  nearly  half-a-million  lamps ;  but  it  is,  of  course, 
difficult  to  estimate  exactly  the  figures,  since  many  parts  of 
the  wiring  are  not  altogether  completed,  and  also  the  lighting 
of  the  stands  is  not  in  all  cases  definitely  decided  upon. 

In  addition  to  its  use  for  lighting,  electricity  will  be  exten- 
sively employed  for  power,  i)ut  it  is  not  possible  to  give  a  de- 
tailed description  of  this  application  until  most  of  the  stands 
are  fully  equipped  and  other  machinery  in  the  grounds  is  in  a 
more  finished  state.  At  present  it  must  suffice  to  mention  that 
two  motors  have  been  installed  in  coiniection  with  a  moving 
staircase  at  each  end  of  the  passage  leading  from  Uxbridge- 
road,  to  which  lefercnce  has  been  i)roviousl3'  made,  and  a 
155  }{.!'.  motor  for  the  "  HipHap,"  wliilst  several  electrically 
driven  pumps  are  also  being  fitted  up. 

For  distributing  the  current  throughout  the  grounds  an 
extensive  system  of  lead-covered  cables  lias  been  laid  down  by 
Messrs.  Keed's  Electrical  Co.,  and  an  i<lea  of  the  size  of  tiiis 
undertaking  can  be  gathered  from  the  fact  that  over  .3  1,000  yds. 
of  lead-covered  cables  have  been  laid  within  the  last  few 
months.  Owing  to  the  state  of  the  ground,  due  partly  to  the 
building  operations,  it  will  be  under.stood  that  the  conditions 
have  been  rather  severe,  but  we  learn  that,  although  no  less 
than  27  high-pressure  tests  have  been  carried  out  on  the 
various  netwiirks  of  cables,  in  only  one  case  has  a  faidt  been 
indicated.  The.  cables  are  of  the  Western  Electric  Co.'s 
(28,000  yds.)  and  Johnson  iSc  Phillips'  (0,000  yds.)  mainifac- 
ture,  and  have  been  drawn  into  eaithcnware  ducts  su]>])lied  by 
the  Albion  Clay  Co.  These  ducts,  which  vary  from  1  to  17 
ways,  run  between  the  various  draw-in  pits,  in  which  are 

*  The  fifiit  pnrtof  this  uHiclu  it]i|>ciiroil  in  our  Ituit  iuBue. 


fixed  the  disconnecting  boxes.  Single-phase,  three-phase  and 
continuous-current  lead-covered  services  are  taken  into  most  of 
the  buildings,  three-core  cables  being  used  for  the  single-phase 
and  continuous-current  supplies  on  the  three-wire  system,  as 
previously  described,  and  four  core  cables  for  the  three-phase 


i'lG.  7. — Section  tiirocgh  Sbbvick  Se.m.ino  Box. 

su])ply.  The  main  distributing  cables  are  0-.3fi  B'\.  in.  hy 
O'M't  si|.  in.  by  OIH  sq.  in.  in  the  former  cases,  and  024  sq.  in. 
by  0  24  8(1.  in.  by  0-24  .s(|.  in.  by  0  12  sip  in.  in  the  latter  ca.5e, 
80  that  it  will  be  hccmi  from  these  particulars  that  the  network 
of  cables  is  comparable  with  that  of  many  laigo  towns,  and 
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when  it  is  remembered  that  this  extensive  network  has  been 
laid  in  such  a  short  time,  j,'reat  iTedit  reflects  on  Messrs.  Ueed's 
Electrical  Co.  for  the  satisfactory  way  in  which  the  work  has 
been  carried  out. 

The  services  into  the  buildings  terminate  in  scaling  boxes, 
above  which  are  ti.xed,  as  will  bo  seen  from  Fig.  8,  the  main 
switches,  iVc,  all  of  which   have  been  supplied  by  Messrs. 


main  circuits.  The  Berry  pattern  of  switcli  luts  proved  ex- 
tremely useful  in  this  respect,  in  that  it  saves  space  and 
enables  the  connections  to  be  brought  in  to  both  the  switch 
and  fuse  without  the  exposure  of  loose  ends.  Electrical  engi- 
neer visitors  to  the  Exhibition  will  notice  these  groups  of 
switches  at  various  points,  though  there  arc  many  installed 
within  pillars  and  behind  partitions.  The  Borry  Skinner 
switch  is  too  well  known  to  need  desciiption  here,  but  we 
mav  refer  readers  to  the  December  issue  of  our  Industuial 


i''ia.   t>. — View  .Showing  Group  of  Switches 
AT  FoTST  OF  Entry  of  a  Service. 

Berrj',  Skinner  &  Co.     A  section  through  one  of  these  sealing 
boxes  is  shown  in  Fig.  7. 

The  control  of  the  main  feeding  points  at  the  various  build- 
ings throughout  the  Exhibition  is  effected  by  Berry  Skinner 
ironclad  switches.  These  have  been  erected  on  suitable  sup- 
ports either  of  slate  or  steel  frame  and  attached  directly  to  the 
walls  of  the  buildings.     Both  arc  and  incandescent  circuits  are 


Fi._ 


-Uroui'  of  Berry  Sicixxer  Switlhes. 


Supplement  for  full  particulars.  We  illustrate  in  Fig.  9 
a  group  of  these  switches  mounted  on  a  special  board 
and  arranged  to  distribute  energy  from  a  set  of  'bus  bars 
which  are  mounted  between  the  two  groups  of  switches.  The 
connections  are  entirely  enclosed  at  the  front  of  the  board,  so 
that  it  is  impossible  to  receive  a  shock,  and  couplings  at  the 
back  are  adeijuately  shut  off  from  other  than  otticial  inspec- 
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Fia.   10. — 1,800  KW.  Parsons  Tctkbo  O.C.  Tandem  Set  Installed  in  the  Machineby  Hall. 


fed  from  boards  on  which  small  ironclad  switches  of  the  same 
pattern  are  mounted.  We  illustrate  in  Fig.  8  a  group  of 
these  switches,  showing  the  main  switches  for  the  service  and 
the  switches  controlling  some  of  the  arcdighting  circuits.  It  has 
been  possible  by  the  employment  of  a  combined  double-pole 
switch  and  fuse  to  ensure  absolute  safety  in  the  control  of  the 


tion.  The  principal  advantage  of  the  controlling  device  of 
the  Berry  type  is  that  when  a  fuse  is  required  to  be  renewed, 
as  will  naturally  be  the  case  in  an  installation  where  overload- 
ing of  the  circuits  is  all  too  common,  this  renewal  can  be 
effected  with  the  fuse  contacts  absolutely  dead.  Our  readers 
will  recall  the  fact  that  with  the  Berry  Skinner  switch  the  lid 
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of  the  enclosed  iron  box  swings  forward  and  carries  with  it 
the  switch  mechanism  and  the  fuse  bridge  contacts. 

The  generating  plant  in  the  Machinery  Hall  consists  of  a 
500  kw.  Westinghouse  gas  engine  set  and  a  1,800  kw.  Parsons 
continuous-current  turbo  set.  The  latter  is  of  Messrs.  Parsons' 
standard  type,  embodying  all  the  latest  improvements,  and  an 
idea  of  its  size  can  be  obtained  from  Fig  10.  It  consists  of  a 
turbine  arranged  for  driving  dynamos  arranged  in  tandem,  each 
dynamo  giving  an  output  of  900  kw.  The  turbine  is  of  the 
latest  improved  parallel  compound  type,  adapted  for  the  full 
range  of  expansion  from  the  initial  to  the  condenser  pressure, 
and  is  also  arranged  to  give.load  when  running  non-condensing. 
The  plant  will  also  maintain  an  overload  of  25  per  cent,  for 
two  hours,  and  50  per  cent,  momentarily.  The  machine  will 
run  at  a  speed  of  1,800  revs,  per  min.,  and  at  a  voltage  of 
460/560.  The  turbine  has  been  designed  for  a  steam  pressure 
of  1501b.  per  square  inch  and  a  superheat  of  100  F.  The 
turbine  is  fitted  with  a  mechanical  governor,  arranged  for  a 
permanent  speed  variation  of  2^  per  cent.,  and  a  temporary 
speed  variation  of  5  per  cent.  The  dynamos  are  of  the  latest 
construction  fitted  with  Messrs.  Parsons'  patented  compensat- 
ing winding,  which  enables  sparkless  commutation  to  be  ob- 
tained at  all  loads  without  moving  the  brushes. 

A  2,000  H. P.  Mond  gas  plant  has  been  installed  to  supply 
power  for  the  Westinghouse  gas  engine  set  in  the  Machinery 
Hall,  and  consists  of  two  of  the  well-known  Mond  producers  of 
7  ft.  internal  diameter,  one  patent  mechanical  washer,  one  gas- 
cooling  tower,  two  centrifugal  cleaners,  two  scrubbers  and  a 
governor.  The  fuel  to  be  gasified  is  delivered  by  means  of  an 
elevator  into  the  bunker  above  each  producer,  which  in  turn 
delivers  the  fuel  into  a  cast-iron  charging  hopper  at  the  top  of 
the  producer.  The  fuel  on  entering  the  producer  from  the 
charging  hopper  goes  into  a  cylindrical  bell  which  has  for  its 
chief  object  the  maintaining  of  a  constant  level  of  fuel.  The 
gas  producer  consists  of  two  cylindrical  steel  shells  one  within 
the  other,  the  inner  shell  being  lined  with  firebrick,  the  annular 
space  between  them  forming  an  air  jacket  in  which  the  air  and 
steam  blast  is  superheated  on  its  waj'  to  the  space  beneath  the 
grate,  which  consists  of  specially  designed  firebars  set  radially 
in  the  form  of  an  inverted  cone.  The  producer  is  of  the  water- 
luted  type  with  lutes  all  round,  and  is  so  constructed  that  ashes 
may  be  removed  at  all  times  without  interruption  of  the  operation 
of  the  producer.  In  other  words,  the  producer  is  absolutely  con- 
tinuous in  operation.  The  air  blast  is  supplied  by  a  Hoots  blower. 
The  gas  leaving  the  producer  passes  into  a  rectangular  steel 
vrasher  in  which  it  is  brought  into  intimate  contact  with  water 
sprayed  up  into  the  form  of  rain  by  quickly  revolving  dashers 
or  paddles.  By  this  means  the  gas  is  here  freed  from  dust 
and  partially  from  tar  and  is  at  the  same  time  considerably 
cooled  down.  On  leaving  the  washer  the  gas  enters  at  the 
bottom  of  a  gas-cooling  tower  packed  with  short  earthenware 
tubes  which  effectually  distribute  over  the  whole  area  of  the 
tower  the  water  which  is  supplied  at  the  top.  The  gas  passes 
ujjwards  and  on  its  way  comes  into  intimate  contact  with  the 
water  trickling  down.  In  this  tower  the  gas  is  much  cooled 
and  a  large  amount  of  tar  is  removed.  The  gas  then  passes 
into  a  jjair  of  specially  designed  centrifugal  cleaners  into  which 
a  small  amount  of  watei'  is  introduced.  Herein  the  gas  is 
still  further  cooled  down  and  freed  from  tar,  and  when  it 
leaves  this  apparatus  only  (contains  a  small  trace  of  tarry 
matter  which  is  removed  as  the  gas  passes  through  the  scrub- 
bers whii'h  are  rectangular  steel  boxes  fitted  with  a  number  of 
trays  on  which  arc  placeil  simple  wood  planings  or  shavings 
and  sawdunt.  The  gas  then  passes  in  a  thoroughly  clean  state 
to  the  gas  engine.  One  of  the  chief  points  of  advantage  in 
this  type  of  plant  is  that  a  very  choaj)  fuel  can  be  used  ;  also 
as  tli(!  ga-s  jiroduction  is  aulomatic.il ly  controlled  to  give  only 
the  aniouiil  reipiired  by  the  gas  engine,  even  under  varialilc 
load,  all  w.asto  of  gas  is  prevented.  The  stand-by  losses  are 
extremely  small,  an<l  after  remaining  idle  for  a  fortnight 
or  more,  the  producer  may  be  brought  into  proper  working 
condition  in  about  20  minutes,  while  after  ordinary  nighl 
Htoppagcs  it  i8  only  noces-sary  to  turn  in  the  blast  for  about 
five  minutes  before  the  gas  is  actually  required  at  the  gas 
onginoB. 

The  gas  engine  set  for  which  this  producer  has  been  installed 


consists  of  a  750  H.P.  vertical  three-crank  six-cylinder  Westing- 
house  gas  engine  direct-coupled  to  a  500  kw.  AVestinghouse 
continuous-current  dynamo.  As  we  have  previously  men- 
tioned, gas  engines  coupled  to  dynamos  are  installed  in  many 
buildings  for  supplying  current  for  lighting  purposes.  Thus, 
in  the  Canadian  Palace  two  Westinghouse  gas  engines  are  to 
drive  two  130  kw.  direct  current  generators  ;  in  the  Australian 
Section  two  Westinghouse  gas  engines  drive  a  100  kw.  and 
a  1.30  kw.  generator  respectively  ;  whilst  in  the  Daily  Mail 
building  a  Diesel  oil  engine  is  used  to  drive  a  small  direct- 
current  generator. 

The  steam  for  the  Parsons  turbine  is  obtained  from  a  bat- 
tery of  three  Babcock  &  Wilcox  boilers,  working  at  IfiOlb. 
steam  pressure,  and  a  Korting  ejector  condenser  has  also  been 
installed.  A  switchboard  is  also  being  supplied  by  Messrs. 
Crompton  &  Co.  in  connection  with  the  generating  plant,  but 
as  it  is  not  yet  completed  we  will  make  further  reference  to  it 
at  a  later  date. 

Current  is  supplied  by  the  Exhibition  authorities  to  exhibi- 
tors for  use  on  their  stands  at  the  following  rates  :  For  power 
purposes,  2^(1.  per  unit  ;  for  lighting,  3d.  per  unit;  for  IG  c.p. 
lamps  alight  from  dusk  until  the  hour  of  closing,  during  the 
period  of  the  Exhibition,  20s.  per  lamp  ;  ditto  for  8  c.p.  lamps, 
15s.  per  lamp. 

Regulations  were  issued  for  the  carrying  out  of  all  electrical 
installations  in  connection  with  exhibits,  and  from  these  regu- 
lations we  have  taken  the  following  extracts,  which  are  in- 
teresting as  showing  the  conditions  under  which  this  class  of 
work  has  been  carried  out : — 

The  wiring  of  the  exhibitors  space  must  be  carried  out  by  the  ex- 
liibitor  .It  his  own  expense,  and  subject  to  the  rules  of  the  London 
County  Council,  London  Fire  Brigade,  local  and  other  authorities,  as 
well  as  of  the  engineer  to  the  Exhibition. 

Each  exhibitor  shall  sup])ly  and  erect  securely  on  his  stand  a  hard- 
wood Ijoard,  having  mounted  thereon  two  main  single-pole  fuses  in 
iron  boxes,  and  a  linked  double-pole  main  switch  enclosed  in  a  hard- 
wood or  metal  case  :  and  in  addition  to  this,  where  the  lunuber  of  in- 
candescent lamps  on  the  stand  exceeds  15  lamps  (5,  8  or  16  c.p.  I  a  dis- 
tribution board  with  a  double-pole  main  fuse  way  for  each  circuit  of  15 
Uinip-i.  (For  electric  signs  and  moto'-s  see  regulation  in  connection 
therewith.) 

If  the  total  number  of  lamps  on  a  stand  docs  not  excee<l  15,  two 
single-pole  encasing-type  porcelain  cutouts  may  be  used,  but  the 
double-pole  main  switch  .shall  be  as  specilied  above.  Where  con- 
ductors enter  the  back  of  distribution  fuse  or  switchboards,  which  are 
mounted  on  woodwork,  a  sheet  of  asbestos,  nraliteor  other  snuilar  fire- 
proof material  shall  be  placed  behind  the  conductors. 

Cutouts  shall  be  of  the  high-pressure  cyhndcr  ty|)e,  with  tin  fuse 
wire,  having  a  margin  of  not  more  than  50  [>er  cent,  capacity. 

No  bare  conductors  will  be  allowed. 

Wires  and  cables  shall  be  .adequately  and  (irmly  fixed,  and  in  all 
cases  where  wires  are  within  reach  of  the  public  they  must  be  enclosed 
in  wood  casing  or  other  approved  covering.  .\11  joints  must  be  sol- 
dered, and  covered  with  pure  rubber  and  proof  tape.  On  circuits  to 
carry  more  than  5  amperes  elamped  joints  must  be  used. 

Unencased  conductors  must  be  out  of  reach  of  the  public,  securely 
supported  im  insulators,  and  tappings  to  lamp-holders  must  be  made 
by  insulated  conductors  other  than  fiexilile  cord,  with  properly  taped 
joints. 

Unencased  conductors  must  not  be  in  cont.-ict  witli  l)untii\g,  gauze, 
cloth  or  other  covering  material. 

Fairyland  strips  arc  allowed,  but  mdcss  the  holders  are  fitted  with 
metal  backs  must  be  .scc^irely  mounted  on  uralite  or  similar  board  or 
insulators  out  of  reach  of  the  public. 

No  ■'  E.L.B."  Ilexible  strip  or  boards  will  be  allowed,  unless  in  iron 
case.=  with  gla.ss  front.s. 

Wiring  at  the  liack  of  wood  sign  boards  must  be  eiicftsod. 

Wood  c.isings  witli  batten  holders  will  be  allowed. 

Exhiliitors  proposing  any  svstrni  of  lighting  not  included  in  tlio 
.ibovc  will  please  send  lull  parlicidars  1 1  the  engineer  of  tlio  Exiiibi- 
tion,  as  otherwise  it  will  not  lie  possible  to  connect  their  xtand  in- 
st,'dlation. 

No  imitation  candles,  sli.ides  or  oilier  accessories  mmlc  in  colliiloid 
will  be  .illowed  on  littings  connected  to  the  circuit,  to  accumulator 
batteries  or  other  source  of  supply 

If  nielid  tolling  be  uscil,  bolli  lead  and  return  wire.s  must  be  in  the 
same  I  nbc.  .ind  the  tubes  must  be  earthed  iinles.s  exempt  ion  be  grniited 
liy  the  l".\liibition  Kxoculive.  No  socket  connocted  lubes  will  bo  nl- 
lowed  :  all  Inbes  musi  bo  screw  connected  anil  eleclrically  and  mech.a- 
nically  contMiiiou.s,  ami  must  not  contain  an  open  seam. 

Where  evlermilly  lightinl  sitnis  are  above  10  fl.  from  the  Moor,  or  in 
positions  inacce.s.sifile  lo  the  public,  they  may  be  wired  in  cin-nit.s  of 
not  more  than  30  lamps  of  .')(•.  p.  or  8  c.p.  .siigns  lowei  ih.in  10ft.  will 
be  treated  as  part  of  a  stjind,  and  must  not  have  more  than  16  lamps 
(5,  8,  16  <•  p  )  on  a  circuit. 

No  sign  must  be  fixed  direct  on  woodwork,  or  within  12  in.  horir.on- 
tally  or  verlically  of  Homl  orclotli  work,  unless elloctivelyiirotoctod  by 
a8liC8tos,  iirabtu  or  similar  niatorial. 
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Internally  liglited  si{;ns  must  be  of  tiveproof  construction,  iind  each 
contain  not" more  than  eij^ht  5c.|i.  or  8  c.\<.  lamps  ;  tliey  must  bo  open 
at  the  top,  anil  have  a  number  of  1  in.  holes  in  the  bottom  or  sides  to 
permit  ol  thorough  ventilation.  These  lights  must  not  be  lighted  from 
the  inside  without  the  special  wriften  consent  of  the  above-mentioned 
authoritie.s. 

No  arc  lam|)S  will  be  allowed  unless  the  written  consent  of  the  Ex- 
hibition Executive  has  previously  been  obtained. 

Motors  exceeding  J  n.r.  must  be  of  the  enclosed  or  enclo.scd  venti- 
lated type.  Snch  motors  must  be  controlled  tlirough  double-pole  cut- 
out.<<,  linked  switches  and  fireproof  starting  resistiincc,  with  "no-enr- 
ront "  automatic  release. 

If  the  '•  starting  "  current  of  any  motor  be  excessive  in  the  opinion 
of  the  Executive  of  the  Exhibition,  it  may  be  necessary  to  arrange  cer- 
tain times  for  starting  up  :  and  the  motor  may  have  to  be  kept  run- 
ning beiweeii  certain  times,  or  be  run  only  during  certain  times  as 
mav  Ik;  arninge<l. 

Neither  live  transformers  nor  charged  accumulators  w  ill  be  allowed 
unless  si>ecial  permission  be  granted  by  the  Exhibition  Executive. 

The  names  of  proposed  contractors  must  be  sulmiitted  for  approval, 
and  no  work  in  connection  with  the  connecting  up  of  the  st.vnd  will  be 
undertaken  by  the  Exhibition  Executive  until  the  installiition  upon 
the  said  stand  is  complete,  and  tested  to  the  .satisfaction  of  the  Exlii- 
bition  Executive. 

The  Exhiliition  Executive  reserve  the  right  of  supplying  and  fixing 
at  the  expense  of  the  exhibitor  a  meter  for  the  |)uri>ose  of  registering 
current  which  luay  lie  consumed  by  the  exhibitor. 

The  whole  of  the  electrical  work  at  the  Exhibition,  including 
the  three-phase  and  single-phase  wiring,  the  planning  of  the 
substations  and  arrangement  of  the  lamps  for  the  general 
illumination  of  the  buildings  and  grounds,  was  carried  out  to 
the  specifications  of  Messrs.  W.  B.  Esson  and  A.  VV.  Money. 

A  visit  paid  to  the  Machinery  Hall  last  week  after  the  open- 
ing of  the  Exhibition  showed  that  a  large  number  of  the 
exhibits  had  not  yet  left  their  packing  cases,  especially  in  the 
French  section.  This  section  will  naturally  attract  a  large 
amount  of  attention  from  English  engineeis.  Close  to  the 
entrance  is  an  interesting  group  of  motors  manufactured  by 
the  Societe  Alsacienne  de  Constructions  Mecaniques  of  Belfort, 
to  which  we  will  refer  at  a  later  date.  Dinin  accumulators  for 
central  station  and  for  ignition  purposes  were  also  displayed. 
The  most  striking  exhibit,  however,  in  this  line  was  a  6,000 
ampere  hour  (at  10  hours'  discharge)  Tem  accumulator.  Car- 
bon brushes,  dr}-  cells,  arc  lamp  carbons  and  lightning  arresters 
were  conspicuous  on  the  stand  occupied  by  Le  Carbone,  whilst 
radiographic  apparatus,  testing  instruments,  voltmeters,  &c., 
small  accumulators  and  magnetos  were  shown  b}'  the  Societe 
d'Electricite,  Nilmelior.  The  most  imposing  exhibit  in  the 
French  section  was,  however,  an  erection  showing  a  gas  con- 
densing apparatus,  and  pipe  work  by  the  Pont-a-Mousson 
Blast  Furnaces  Foundry  Society,  the  exhibit  being  carried  out 
by  J.  Jauncey  &  Co.  A  Xiclausse  boiler  of200  h.p.,  for  work- 
ing at  a  pressure  of  12  kg.  per  square  centimetre,  or  up  to 
IG  kg.  per  square  centimetre  was  also  noticeable. 

In  addition  to  a  stand  in  the  Machinery  Ilall,  the  British 
Mannesmann  Tube  Co.  have  erected  a  number  of  poles  in  the 
grounds  outsitle,  their  main  exhibit  consi-sting  of  tramway 
poles,  arc  lamj)  columns,  telephone  poles,  steam  pipes,  &c., 
many  of  these  being  not  at  first  noticed  on  account  of  their 
height.  The  smaller  poles  are  in  one  length  tapered,  and  a 
10 in.  U  steain  bend  45ft.  Gin.  long  is  also  in  one  piece.  The 
United  Flexible  Metallic  Tubing  Co.  also  have  an  attractive 
stand. 

As  an  example  of  their  work,  Messrs.  D.  Colville  &  Sons 
show  four  steel  plates  69  ft.  long  by  87  in.  wide  and  1  in. 
thick,  each  weighing  O,',,  tons.  Messrs.  Babcock  &  Wilcox,  in 
addition  to  their  boilers  used  for  the  power  supply,  have  a 
small  boiler  on  their  stand  in  the  Machinery  Hall,  and  also  a 
conveyor,  &c. 

Many  stands  were  still  coveted  up,  but  we  noticed  that 
among  the  exhibitors  were  : — 

Messis.  VV.  H.  Allen,  Son  &  Co,  f pumps,  &c. ), 
Messrs.  Crossley  Uros.  (ga.s  and  oil  engines), 
Messrs.  .1.  Hetherington  &  Sons, 

Me.s«rs.  T.  Uroudbentifc  Sons  (electrically. operated  crane), 
Messrs.  Royles,  Ltd.  (valves, condensers,  radiators,  &c.), 
Me.-srs.  .1.  Holroyd  (electrically -driven  macliiiie  tools), 
Messrs.  .Jones  it  Horstield  (covering  for  steam  |iipes), 
Messrs.  J.  Stirk  &  Sons  (electrically-driven  tools), 
Messrs.  A.  Herbert.  Lt<l.  (machine  tools), 
Messrs.  Vickers,  Sons  &  Maxim  (armour  plate,  Ac), 
Messrs.  Selig,  Sonnenthal  &  Co.  (machine  tools), 
and  we  shall  have  anothir  opportunity  of  referiing  to  these  in 
detail.     Messrs.  Waring  &  Sons  were  busily  engaged  on  the 


pavilion  of  the  electric  supply  companies,  whilst  Messrs. 
Mather  i^L-  Piatt  were  putting  the  finishing  touches  to  their  ex- 
hibit, which  consists  of  a  800  ii.i'.  twin-cylinder,  2  cycle  gas 
engine,  with  a  three-phase  generator  mounted  on  the  craid<- 
shaft  between  the  two  cylinders  ;  a  210  ii.i'.  Zoelly  steam  tur- 
bine running  at  :},000  revs.  i)er  min  ,  and  coupled  direct  to  a 
high-lift  turbine  pump;  a  pair  of  high  lift  turbine  pumps 
direct  coupled  to  a  direct-current  steel-clad  motor  pl.iced  be- 
tween the  two  pumps;  a  direct  acting  steain  pump  for  boiler 
feeding  against  pressures  up  to  250  lb.  per  square  inch  ;  and  a 
large  tank  constructed  of  standard-sizod  cast-iron  plates. 

A  branch  telephone  exchange  has  been  fitted  up  at  the  Ex- 
hibition by  the  Post  Oflice,  and  will  be  designated  "  Franco.' 
It  will  enable  those  exhibitors  who  become  subscribers  to  com- 
municate with  one  another  and  with  subscribers  in  London  or 
other  towns.  It  is  stated,  also,  that  special  attention  has  been 
paid  to  providing  a  good  service  to  Paris  and  other  Frencli 
towns. 


MANUFACTURE  OF  ELECTRICAL  CONDENSERS. 


We  give  below  an  abstract  of  the  discussion  which  took 
place  at  the  meeting  of  the  Institution  of  Electrical  Engineers 
on  May  7th  when  Mr.  G.  F.  Mansbridge  reid  his  Paper  on  the 
above  subject.  An  abstract  of  this  Paper  appeared  in  our  last 
two  issues. 

Sir  .John  G.wey  mentioned,  with  reference  to  the  introduction 
of  the  roll  method  at  the  Post  Office  works  at  Mount  Pleasant,  that 
the  method  was  not  liis  (the  s|)eaker's),  but  he  owed  it  to  a  hint 
gisen  him  by  the  Western  Electric  Co.,  of  New  York  and  Chicago. 
Mr.  Mansbridge's  improved  method,  known  as  the  foil  paper  method, 
was  very  interesting,  jjarticidarly  the  self-sealing  of  faults.  Many 
of  tbein  could  remember  in  the  early  days  when  the  plate  lightning 
arrester  w'as  first  introduced.  Those  arresters  certainly  protected 
the  instruments  they  were  intended  to  protect,  but  generaUj'  jjut 
the  line  to  earth  and  caused  interruptions  of  considerable  duration. 
He  confessed  that  when  condensers  were  first  introduced  on  a  large 
scale  in  telegraiih  circuits  for  cjuath-uplex  and  other  methods  of 
working  he  rather  anticipated  a  good  deal  of  trouble.  He  had, 
liowever,  been  mistaken  and  it  was  foimd  that  a  lightning  discharge 
was  harmlessly  aljsorbed  by  the  condenser.  The  use  of  condensers 
bad  considerably  increased,  and  he  thought  that  they  were  witliin. 
measurable  distance  of  having  condensers  on  every  telegraph 
circuit,  as  they  had  on  every  tele])hone  circuit.  Their  v  se  had 
allowed  the  introduction  of  central  battery  circuits,  whereas  before 
independent  batteries  liad  to  be  used.  Jt  was  ob\ious  therefore 
that  anything  wliicli  tended  to  facilitate  the  nianufactiu-e  of  con- 
densers, to  reduce  their  pi-ice,  and  to  render  tliena  more  serviceable 
.would  be  of  very  great  advantage  to  both  the  telegraph  and  tele- 
[)))one  services. 

Mr.  .J.  E.  IviNGSBiiRY  said  that  the  practical  nature  of  the  author's 
Paper  was  oJjv'ioiis  to  tliem  all.  One  of  the  eai-liest  uses  of  con- 
den.sers  was  .shown  in  a  patent  deposited  in  the  C^nited  States  Patent 
Office  in  1878  by  Black  &  Rosolinrgh,  liut  was  not  issued  until  Fob. 
187i'.  This  was  a  patent  for  the  use  of  condensers  in  place  of  a  type 
of  apparatus  which  had  been  mentioned  in  a  previous  specification  of 
Roseijurgb.  and  it  was  interesting  to  note  that  the  type  of  apparatus 
described  in  the  patent  specihcatioii  was  practically  of  the  same 
nature  as  the  ty|)e  which  Mr.  Mansijridge  bad  brought  to  their  notice. 
Tlie  jiatent  filed  in  May.  1878,  and  issued  in  February,  1879,  by 
Rosel:>iU'gh,  w-as  for  a  ghiss  tube  filled  with  glycerine^  and  water,  or 
other  suitable  liipiid.  ami  provided  with  airtight  fitting  caps  con- 
nected witli  pjatiinun  points,  ffirming  a  high  resistance  inediiuu, 
capaljle  of  offering  high  resistance  to  the  galvanic  cm'rent  and  com- 
paratively little  resistance  to  the  induced  cm-rent.  Only  a  few  days 
after  dejiositing  that  patent,  however,  Rosebiu'gb  had  apparently 
foimd  a  condenser  that  was  far  more  suitable  for  the  piu-pose  he 
had  in  view.  On  June  4,  1878,  he  deposited  a  [latent  for  an  improve- 
ment in  electric  telephony.  The  claim  made  in  that  patent  was  : — 
*"  .At  any  station  on  a  telegraph  or  telephone  line,  and  on  a  desired 
line  of  the  same,  the  combination  of  a  tele]jhone.  with  or  without 
other  .secondary  current  apparatus,  and  a  condenser,  so  that  the 
.secondary  current  apparatus  may  be  used  without  interfering  with 
the  action  of  the  galvanic  circuit,  and  so  that  the  galvanic  circuit 
may  be  broken  between  the  points  where  the  two  ends  of  the  derived 
line  are  attached  without  breaking  the  secondary  current  circuit." 
There  might,  ho  said,  have  been  some  earlier  patents,  but  those 
wore  about  tlie  earliest  he  had  been  able  to  find.  It  was  interesting 
to  note  tliat  in  a  specification  of  a  TT.S.  patent  issued  to  J^ee  Westcott 
&  Robes  in  January.  18II7,  a  condenser  was  described  : — "  Con- 
structed of  altcrimto  layere  of  tin  foil  and  thin  plates  of  mica,  gutta 
percha  or  paper  saturated  with  paraffin  arranged  like  the  leaves  of 
an  interleave<l  book.  Each  alternate  metal  plate  is  connected  so  as 
to  form  a  distinct  series,  and  each  series  is  insulated  from  the  other, 
one  of  which  should  in  this  ca.se  be  connected  with  the  line  and  the 
Other  with  the  earth,  the  telephone  being  inserted  above  or  below 
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tlip  condenser  as  may  bo  most  convenient  but  forming  part  of  the 
same  nircnit.'"  That  descrijition.  lie  thought,  would  apply  to  ahiiost 
any  condenser.  It  was  singular  that  e\en  as  late  a-s  1896  condensers 
were  used  to  only  a  very  small  extent.  In  that  year,  however, 
the  central  battery  system  wa,s  l^eing  practically  developed  and 
created  a  demand  for  a  cheaji  and  efficient  condenser,  the  condensers 
of  the  ])priod  Ijeing  costly  and  difficult  to  make.  It  was  evident, 
therefore,  that  the  in\ention  of  a  cheap  and  practical  condenser 
was  as  much  the  oxttcome  of  necessity  as  any  other  invention  they 
had. 

Mr.  A.  Whaxlev  remarked  that  the  experience  of  his  firm,  one 
of  the  earliest  workers  in  that  line,  had  led  to  their  using  condensers 
made  of  foil  paper,  haWng  only  a  single  interleaving  ]:>aper  of  a 
thickness  only  one-half  that  of  the  metal  paper.  Mr.  Mansbridge 
had  referred  only  to  his  own  pattern  of  condensers  for  telegraph  and 
telephone  work,  but  the  subject  was  also  of  some  interest  to  electric 
lighting  engineers.  The  use  of  condensers  with  the  small  trans- 
formers installed  for  metallic  filament  lamps  would  help  to  sohe 
the  problem  raised  in  coiuiection  with  Messrs.  Handcock  &  Dykes 
paper.  Condensers  could  be  used  at  200  volts  for  a  long  time 
without  serious  rise  in  temperatiu'e,  and  could  no  doubt  be  made 
to  stand  500  volts,  and  would  raise  the  power  factor  at  \ery  smaU 
cost.  As  regards  the  breakdown  point,  the  practice  at  Helsby  was 
to  strain  the  condensers  on  direct  current  vip  to  500  or  600  volts, 
and  to  sort  out  such  as  showed  damage  at  that  pressure. 

Major  0'Me.\ra  gave  a  few  figures  as  to  the  use  of  condensers  in 
the  Post  Office.  During  1906  there  were  installed  for  telephonic 
use  14.130  condensers,  representing  32.200  microfarads.  In  1907 
14,800  condensers  were  installed,  representing  33.550  microfarads. 
At  the  present  time  they  had  in  their  telejihone  circuits  some  80.000 
condensers,  representing  0'182  farads.  Sir  .lohn  Gavey  had  referred 
to  the  increasing  use  of  condensers  for  telegraphic  purposes.  In 
1906  theyinstalled  2,130  condensers, representing  15,270  microfarads, 
and  last  year  installed  2.470  condensers,  representing  12.130  micro- 
farads. He  had  not  the  exact  figui'es  relating  to  the  nmiiber  in  use 
in  telegraphic  circuits,  but  he  understood  that  they  had  in  use  some- 
thing like  6,000  condensers.  The  figm-es  he  had  given  referred  to 
paper  condensers  manufactured  as  described  by  Mr.  Mansbridge. 
They  had  had  liis  condensers  in  use  now  for  seven  years,  and  they 
were  found  satisfactory  from  all  points  of  view. 

Jlr.  B.  S.  Cohen  said  there  wa-s  one  ^ery  important  point  to  wliich 
Mr.  Mansbridge  had  not  referred  and  that  was  the  effect  of  alternate 
currents  on  condensers.  It  would  be  seen  that  in  the  specification 
of  the  National  Telephone  Co.  for  condensers  attention  was  called 
to  the  effects  of  alternate  currents  and  alternate  discharge.  Many 
forms  of  commercial  condensers  possessed  considerable  dielectric 
losses,  which  in  some  cases  had  resulted  in  a  reduction  in  capacity 
when  measured  by  alternating  current  to  such  an  extent  as  to  cause 
serious  trouble.  The  necessity  for  testing  condensers  in  ])ractice 
with  alternating-current  was.  he  thought,  first  pointed  out  by  the 
engineering  staff  of  the  Western  Electric  Co.  A  few  years  ago  an 
investigation  weis  carried  out  by  the  National  Telephone  Co.  to 
determine  the  capacity  of  various  tjT^es  of  commercial  condensers 
at  telephonic  speech  frequencies,  and  perhaps  a  few  of  the  results 
might  prove  of  interest : — 

D.C.  A.C.   Per  cent. Var. 

A  batch  of  15  condensers  of  one  pattern     2'16  ...   1'99  ...   1085 
A  batch  of  21         „  „  „  2-09  ...   1-76  ...   18-8 

A  batch  of    7         „  „  „  2-43  ...   1-81   ...   342 

Given  an  alternating  current  of  about  800  jieriods  the  worksho]} 
capacity  test  of  a  condenser  with  that  current  was.  if  anything, 
simpler  than  the  direct-current  test,  as  all  that  was  required  was  a 
standard  condenser,  slide  wire  bridge  and  telejjhone  receiver.  The 
question  of  insulation  resistance  variation  of  commercial  con- 
densers with  alternating  current  did  not  appear  to  have  been  studied 
to  any  great  extent.  He  referred  those  interested  tii  a  pajier  liy 
F.  W.  Grover,  on  the  "  Simultaneous  Measurement  of  Capacity  and 
Power  Factors,"  read  before  the  American  Physical  Society  in  1907, 
and  abstracted  in  The  F.hclririan  for  September  27.  1907.  -As  to 
the  artificial  cat)lcs  for  telephone  work  mentioned  Ity  the  author, 
whilst  it  \\(i»  probable  that  they  would  be  of  great  \ise  for  general 
educational  work,  he  thought  it  possible  such  cables  might  prove 
dangerous  in  use.  An  artificial  cable  for  teleiilione  work  should 
have  capacity  and  resistance  limited  to  such  an  extent  that  the 
result  was  the  same  as  in  a  jjroperly  distributed  system,  and  it  was 
possible  that  trouble  woulil  bo  caused  by  variations  in  capacity. 

Mr.  H.  OiM'KNHKiMER  said  it  wa-s  two  years  since  his  firm  had 
taken  up  the  manufacture  of  (condensers.  He  coukl  congratvilate 
the  author  on  the  progress  made  during  the  piust  two  years,  since  he 
first  Ha«'  the  condenser  Mr.  Mansbridge  wius  making.  The  elemen- 
tary stage  hml  now  been  passed  by  Mr.  Mansbridge,  and  even  at  the 
Start  the  relative  results  hi«l  been  very  satisfactory.  He  rememl)ered 
that  when  his  firm  first  made  conilenst^rs  th(\v  had  about  7  per  cent, 
wasted.  In  the  seconil  lot  the  percentage  wiusleil  came  down  to 
3'8  in  the  ni'Xt  to  I  11,  tlien  t<i  ();16,  and  to-day  the  percentngp  of 
waste  was  only  0'2. 

Mr.  .1.  10.  'I'avi.ou  said  he  had  taken  a  great  interest  in  high-tension 
W(»rk.  and  the  use  of  Hil\'ereil  lc\-den  jars  for  wireless  telegraphy. 
One  was  limited  very  often  in  using  leyden  jars  for  wireless  work, 
OHContocI  wr)uld  fail  if  I  lie  silvering  was  not  proleited  byjsoine  means, 
since  in  sparking  across  the  sil\'ering  was  rapidly  burnt  away. 
Insulating  varnish  over  the  sijvi'riiig  was  foiuiii  unsatisfactory.  A 
further  difliculty  to  overcome  was  the  wc^ll  known  brush  discharges. 


These  caused  a  certain  amoiuit  of  burning  away  of  the  silvering, 
and  rendered  the  jars  useless.  Such  discharges  were  a  source  of 
serious  loss,  and  he  had  been  carefully  considering  the  matter,  as  he 
was  not  satisfied  with  the  usual  explanation.  .\s  to  the  author's 
condensers,  he  could  su])|iort  some  of  the  results  claimed.  Such 
condensers  could  be  used  to  a  considerable  extent  for  shunting  electro- 
magnets and  for  jireventing  sparking  when  lam]j  filaments  got 
broken.  Any  ordinary  condenser  of  about  100  mfds.  capacity 
would  not  stand  for  a  moment  the  discharge  which  occurred  when  a 
circuit  was  broken  in  the  ordinary  way,  but  Mr.  Mansbridge's  con- 
densers would  withstand  a  number  of  discharges  before  they  became 
incapacitated,  in  fact  they  had  become  so  cheap  that  it  did  not  pay 
to  use  them  long  enough  to  thoroughly  exhaust  them.  The  author 
had  referred  to  the  advantage  under  certain  circimistances  of  leaky 
condensers.  He  was  rather  inclined  to  think  that  it  was  better  to 
have  a  good  condenser  than  a  leaky  one. 

Prof.  S.  P.  Thompson  asked,  with  reference  to  the  method  of  testing 
the  foil  strip,  since  the  niunber  of  sparks  seemed  to  indicate  a  great 
number  of  faults,  what  would  happen  if  the  strip  were  put  through 
the  machine  a  second  time  ?  Did  the  once  running  through  really 
find  out  all  the  faults  ?  Also  could  the  paper  before  being  callen- 
dered,  be  u.sed  as  a  coherer  ? 

Jlr.  W.  M.  MoRDEY  thought  that  the  author  had  shown  the  close 
connection  there  was  between  telegraphy  and  telephony.  It  would 
be  interesting  if  the  author  could  gi\'e  them  some  particulars  as  to 
power  factors  and  losses  in  cables.  He  was  surprised  to  find  that  the 
losses  in  condensers  were  less  than  represented  by  the  power  factor. 
He  would  like  to  get  what  many  of  them  had  tried  for — a  condenser 
that  would  be  of  practical  use  in  power  distribution  work.  As  to 
the  use  of  condensers  and  transformers,  he  thought  it  would  be  found 
that  the  losses  in  the  condensers  would  be  as  great  or  even  greater 
than  the  losses  in  the  transformer  systems. 

The  Chairman  (Col.  R.  E.  B.  Crompton)  said  that  during  the 
South  African  War  they  had  had  a  very  interesting  experience  of  the 
advantage  of  using  condensers  in  connection  with  portable  tele- 
phones, since  they  were  enabled  to  signal  although  their  circuits 
might  be  broken,  sometimes  getting  speech  through  gaps  of  several 
feet  of  broken  circuit,  and  in  telegraph  work  they  got  across  gaps  of 
sexeral  yards. 

Mr.  G.  F.  JL4.NSBRIDGE.  in  reply,  said  Mr.  A^^lalley  had  raised  the 
]3oint  as  to  the  use  of  these  cheap  condensers  for  increasing  the  power 
factor  on  lines  fitted  with  small  house  transformers.  He  presiuned 
that  Mr.  Whalley  intended  that  the  consumer  who  paid  for  the  trans- 
former should  also  pay  for  the  condenser.  If  that  could  be  arranged 
it  would  be  a  very  happ\-  solution.  With  regard  to  Jlr.  Cohen's 
remarks,  he,  the  author,  had  intended  dealing  with  the  alternating- 
current  problem,  but  Mr.  Cohen  had  intimated  some  time  ago  that 
he  intended  to  discuss  the  Paper,  and  the  alternating-ciurent  points 
had  been  purposely  left  out.  because  he.  the  author,  expected  to  hear 
from  Mr.  Cohen  the  answer  to  the  points  he  had  raised.  At  the  Post 
Office  they  found  very  little  difference  between  alternating  and 
continuous-currents,  but  there  the  conditions  were  rather  different  to 
outside,  as  they  made  practically  the  whole  of  their  condensers. 
With  regard  to  Prof.  Thompson's  incjuiry,  there  were  in  the  machine 
actually  two  rollers  connected  to  the  jjositive  and  two  to  the  nega- 
tive mains,  and  there  was  always  a  small  amount  of  sparking  on 
the  second  roller.  The  first  roller,  however,  found  all  the  real  faults 
and  weak  places  that  would  give  trouble,  and  tho.se  were  liiu-nt  out. 
In  addition  to  such  places  there  would  be  small  places  not  neiessarily 
bad  which  were  also  b\n-nt  out  by  the  second  roller,  where  the  paper 
luul  to  be  dragged  against  the  friction  of  the  i)receding  roller,  and 
was  conse<|Ucntly  sui>jected  to  a  more  serious  strain.  He  had  found 
by  experience  that  there  was  no  advantage  in  carrying  the  paper 
through  four  or  five  times,  but  jmssibly  if  it  was  taken  through  a 
flozen  times  some  weak  jilaccs  would  be  found.  He  had  tried  a 
strij)  of  the  callendered  iiaper  so  crea,sed  as  to  become  practically  non- 
conductive,  and  had  found  it  to  act  like  a  coherer.  \\M\  regard  to 
Ml'.  Mordey's  renuuks.  the  tests  in  the  Post  Olhee  were  praitically 
confined  to  those  carried  out  in  the  regular  course  of  the  work.  He 
wished  that   they  had  facilities  for  nuiking  other  tests. 

Mr.  C.  J.  .\i)i)ENHitooKE.  in  a  written  couununication.  mentioneil 
that  some  recent  work  of  the  writer's  on  the  behaviour  of  dielectrics 
under  high  alternating  stres.ses  bore  on  |ioints  dealt  with  by  the 
author  and  alluded  to  by  Mr.  Mordey.  For  con\enieni'e  of  experi- 
ment some  of  the  writer's  work  has  been  done  with  I'ondensers  having 
tinfoil  electrodes  and  he  had  come  across  and  employed  the  interest- 
ing self  scaling  property  to  which  the  author  alluded.  The  writer 
had  found  it  coinenieni  chielly  liecause  in  lircakiTig  down  insulation 
its  use  pre\('nli'd  such  serious  aris  as  when  solid  metal  plates  were 
employed.  The  author's  work  ilid  not  appi-ar  to  \u\\f  led  him,  so 
far,  to  seriously  consider  the  losses  in  the  dielectric,  when  submit le<l 
to  alternating  pressures  over  coi\sideralile  periods,  and  tlu'  eon- 
se(|uent  hiMiting  which,  a.s  well  os  the  cost  of  nuunifaeture,  \\m\ 
hitherto  been  the  chief  ileti'rrent  to  the  use  of  condensers  in  connec- 
tion with  the  transmission  and  use  of  olternating  ciurcnts  for  power 
supply  ;  but  they  might  undoMbledly  now  lonU  for  ile\  clopments  in 
this  diriM'lion.  It  would,  however,  be  n  conililion  that  such  conden- 
sers must  have  small  diiOeifric  lossi's.  The  writer  had  found  i-on- 
siderablc  difliculty  in  measuring  these  losses.  lli>  was  glad  to  say 
that  by  the-  use  of  tli!-  i-l<M'trosla!ii'  wattmeter  whiih  he  brought  out 
some  time  ago.  with  ci'rtain  modilicalions.  it  wi\s  possible  to  meonure 
the  lossi's  to  (l-OOi  mfd..  and  at  any  voltagi-  from  500  upwaril"".  ond 
ut  very  low  jiower  factors.      With  this  ujiparatus  he  had  bei-n  ahlo 
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to  seoiiro  some  interestinj;  rosiilts  which  ho  hoped  shortly  to  mako 
piihlip.  Olio  or  two  points,  howovor.  might  lio  iiioiitioiioil.  Tliero 
woro.  as  hixl  nlroniiy  lieen  liiiitod  in  tlio  iiis<'ussion,  ;;i'oat  difforonees 
in  tho  lossos  wliicli  ooniiTod  in  condiMisoi's  and  inhli'S,  doponding  on 
their  Oiinstniolion.  Fi>r  insitam-o.  in  a  papor  condonscr  Uiiuil\"  lont  to 
tho  writer  hy  Dr.  JInirliead,  tho  lo.s.-;  was  as  low  as  j  of  1  per  cent,  of 
tho  apparent  lo.ss,  which  meant  a  loss  of  about  '.i'>  watts  in  a 
1  mfd.  eonden.ser  snhmittod  to  nn  alternating  current  of  03 
jieriods  and  1,000  volts.  This  was  tho  best  result  tho  writer  had 
come  across  so  far.  hut  in  most  cases  tho  losses  were  much  larger 
and  with  bad  construction  might  amount  to  !!0  to  40  ]ier  cent. 
The  charge  of  a  condenser  depended  on  tho  shape  of  tho  wave  and 
with  a  high  peak  tho  current  flowing  in  and  out  of  tho  condenser 
was  larger  than  would  bo  divlurod  from  tho  \iiltmotor  reading  ; 
possibly  some  of  the  discrepancies  in  Mr.  Cohen's  results  could  be 
aocountetl  for  in  that  way.  Tho  writer  was  convinced  that  the 
testing  of  condensers  and  cables  by  taking  their  losses  at  different 
pressures  would  before  long  become  a  recognised  method. 

Dr.  Ai.EX.\Nr)ER  Russell  (coninuinicated)  said  that  the  data 
given  in  the  Paper  threw  light  on  some  curious  phenomena  which 
he  had  noticetl  in  connection  with  the  use  of  condensers  in  laboratory 
work.  It  followed  from  Kelvins  criterion  for  an  oscillatory-  discharge 
that  when  the  resistance  of  the  ballistic  galvanometer  used  to  measure 
the  discharge  of  a  condenser  was  sutiiciontly  small  the  discharge 
would  Ih>  oscillatory.  In  that  case  it  would  bo  expected  that  tho 
galvanometer  would  act  in  a  curious  way.  Ho  had  foiuid,  for  example, 
with  needle  galvanometers  that,  if  the  needle  be  at  a  dead  jjoint. 
it  would  remain  stationary  however  great  the  discharge  that  passed 
through  the  galvanometer  coil.  If  tho  resistance  in  series  with 
the  condenser  were  diminished  a  large  throw  in  one  direction  was 
obtained,  but  if  the  resistance  wore  incroa.sod  a  throw  resulted  in  the 
other  direction  {PHI.  Maij.  li  Vol.  12.  p.  202.  lOOli).  In  some  posi- 
tions of  the  neeiUo  the  throws  on  charge  and  discharge  were  in 
the  same  direction,  whilst  in  others  they  were  in  o])po.site  directions. 
The  phenomena,  althougli  fairly  complicated,  could  be  explained 
easily  and  satisfactorily  if  it  was  assumed  that  an  ordinary  condenser 
acted  like  an  ideal  condenser  with  a  non-inductive  resistance  of  a  few 
ohms  in  series  with  it.  So  pronounced  was  this  effect  that  the  writer 
foimd  it  useful  to  classify  condensers  according  to  the  magnitude  of 
this  ''  efTecti\'e  ""  internal  resistance.  In  some  condensers  this 
eflfective  resistance  was  large,  and  thoy  were  not  suitable  ior  measur- 
ing inductance  in  terms  of  capacity  and  resistance,  or  for  i)roducing 
Duddell  currents.  Probablj-  those  unknown  causes,  which  were 
generally  classified  luider  dielectric  hysteresis  and  absorption,  had 
something  to  do  with  this  effect,  but  the  WTiter  hatl  always  held  that 
it  was  mainly  duo  to  the  resistance  of  the  shoots  of  foil  used  in 
making  the  conden.ser,  and  a  perusal  of  the  Paper  confirmed  him  in 
that  opinion.  He  thought  that  if  efforts  were  made  to  ha\e  the  con- 
ductivity of  the  foil  as  great  as  ]iossible.  a  thoroughly  satisfactory 
conden.ser  suitable  for  measurements  with  high-frequency  currents 
could  be  produced.  He  also  showed  how  the  effect  of  the  resistance 
of  the  foil  could  be  discu.ssed  mathematically,  and  that  the  mere  fact 
that  the  capacity  of  condensers  must  be  regarded  as  distributed 
capacity  sufficed  to  oxjilain  some  of  the  phenomena  observed  in 
practice.  It  also  pointed  out  a  serious  limitation  to  tho  use  of 
condensers  with  high-frec|uency  alternating  or  imlsating  current  for 
testing  purpo.ses,  when  tho  highest  accuracy  was  desired. 

Mr.  A.  W.  .A.sHTON  (conuuunicated)  thought  the  method  of  speci- 
fying the  insulation  resistance  as  the  ratio  of  the  testing  voltage  to 
the  ciu-rent  entering  the  condenser  after  one  minute's  electrification 
was  convenient  in  practice,  jet  the  figure  so  obtained  was  certainly 
not  the  resistance.  The  current  from  which  the  true  resistance  of  a 
dielectric  might  be  calculated  should  rojiresent  the  energy  converted 
into  heat  in  tho  dielectric,  which  energy  was  not  recoverable  on 
discharge.  From  experiments  which  the  writer  had  made  on  foil 
paper  condensers  he  often  found  that  the  current  entering  the 
condenser  after  <-harging  had  been  continued  for  72  hours  was  only 
about  a  |>er  cent,  of  the  current  after  one  minute's  electrification  ; 
also  after  charging  for  a  long  |)eriod  tho  curve  of  discharge  current 
became  approximately  the  same  as  the  curve  of  charge  current. 
That  was  an  important  effect  and  showed  that  nearly  the  whole 
of  the  energy  entering  the  condenser  during  the  electrification  repre- 
sented recoverable  energy.  The  writer  had  shown  elsow  bore  tPliil. 
Mag..  Nov.,  1001 )  that  for  certain  dielectrics  the  current  representing 
tho  absorbe<l  energy  might  bo  represented  by  an  expression  of  tho 
form  Kr',  where  K=  a  constant.  t=  time  siiu'O  commoncomcnt  of 
charge  and  tho  exponent  x  varied  from  0-4:i  to  07H.  With  foil  jiapor 
conden.sers  he  hatl  foimd  it  was  only  approximately  true,  and  tho 
exponent  then  varied  from  0-53  to  0-58.  The  author's  equations 
confirmed  this  figure.  With  regard  to  the  discrci>ancy  noticed  by 
Jlr.  Cohen  between  the  values  of  the  ca|)acity  as  measured  by 
alternating  and  direct  currents,  there  was  no  doul)t  that  the  quantity 
discharged  from  the  condenser  wa.s  a  function  of  the  time  of  dis- 
charge. Thus,  the  capacity  cali'ulatcd  from  a  discharge  la.sting,  say, 
1,000  seconds,  nuist  differ  con.siderably  from  that  determined  by 
means  of  a  ballistic  galvanometer. 

Dr.  W.  K.  Sr.MPNER  (communicated)  said  that  there  was  no  doubt 
that  tho  applications  of  condensers  to  power  iTistallations  using 
alternate  currents  would  be  both  numerous  and  important  if  the 
condensers  could  bo  made  sufficiently  small,  cheap  and  safe.  In 
those  throe  respects  tho  .Mansbridge  mode  of  manufacture  was  a 
decided  .step  in  lulvance,  Imt  ho  would  like  to  ompliasiso  the  matter  of 
safety,  which,  he  thought,  hod  not  been  sufficiently  tlwolt  on  by  tho 


author.  Tho  self-sealing  property  of  those  condensers  was  closely 
aualagous  with  that  of  oil  insulation  for  high-tension  transformers 
and  switches.  Tho  high  resistance  of  tho  metal  films  prevented 
serious  currents  jiassing.  and  such  con<lousors  seemed  safer  tluui 
chukiug  coils,  foi-  if  a  fault  dc>\olopod  in  tho  latter  a  serious  short 
easily  occurred.  During  tho  last  two  years  ho  bad  used  such  imiu- 
ilensors  largely  for  \ oltnu-tors  and  phasometors  of  the  typo  recently 
described  by  llr.  Record  and  himself,  and  there  had  been  no  case  of  a 
short-circuit  duo  to  the  subjection  of  such  condensers  to  alternat- 
ing voltages.  Ho  ha<l  not,  however,  used  pressures  above  400  volls. 
Several  ca,sos  had  occurred  in  which  tho  capacity  had  considerably 
fallen  off.  but  .such  cases  could  fairly  Ijo  attributed  to  faults'  nuuiu- 
facturo  resulting  in  the  formation  of  cracks  in  tho  thin  metal  lilms. 
such  cracks  uUiuiatol\-  liecoming  ruptures  untlcr  the  action  of  tho 
c\u-rout.  Tho  bettor  condensers  had  in  no  case  altered  their  capa- 
city in  the  slightest  degree,  owing  to  the  action  of  alternating- 
currents  for  a  period  of  IK  months.  Some  of  the  time-honoured 
methods  of  testing  antl  specifying  the  properties  of  condensers  needed 
revising  now  that  Thomson  galvanometers  and  [electrometers  were 
no  longer  the  oidy,  or  the  best,  inatrinnonts  for  making  condenser 
measurements.  The  capacity  could  now  l>o  (|uickly  tested  by  a  non- 
reflecting  instrument,  and  tlie  insulation  could  as  easily  bo  tested 
by  [)ermanent  magnet  voltmeters  and  micro-ammeters.  He  called 
attention  to  a  Paper  on  condensers  by  F.  W.  Grovor  (Washington 
Bureau  of  Standards.  Vol.  III.,  jmrt  3),  The  tests  there  recorded 
showed  that  the  power  factor  for  47  out  of  .54  mica  condensers  was 
less  than  0-017o,  for  two  others  it  was  loss  than  O-OfJo,  for  one  other 
it  was  less  than  0.001  1.  while  in  one  case  the  power  factor  was  as  low 
as  0'0002.  Similar  diversity  was  shown  by  paraffin  ])a|HM-  con- 
densers, and  could  hardly  lie  attributed  to  differences  in  the  die- 
lectric: they  were  much  more  likely  to  be  duo  to  tho  condu(-ting 
surfaces.  The  power  factor,  however,  in  reasonably  woll-matle  con- 
densers was  so  low  that  the  loss  of  power  was  negligible  for  engineer- 
ing purposes  :  size,  price  and  safety  were  the  only  important  matters. 

Mr.  A.  J.  Sttjbbs  (communicated)  was  disposed  to  think  that  the 
"  breaking  down  "  effect  was  probably  due  to  the  presence  of  metal 
foil  perforations  rather  than  to  sparking  over  simple  air-gaps  and 
subsequent  fusion  of  the  surrounding  metal.  He  thought  that 
perha]is  the  idea  of  conducting  flaws  in  the  paper  might  he  streng- 
thened l)y  recent  experience  with  pajjer-insulated  cable.  In  one  case 
a  whole  delixery  from  the  paper  mills  was  found  after  manufacture 
of  about  0  miles  of  main  cable  to  be  sjiecklod  with  conducting 
[larticlcs  \ihich,  under  favourable  circumstances,  broke  down  the 
insulation  of  the  cable.  An  equally  satisfactory  and  much  more 
speedy  method  of  determining  the  melting  point  for  wax  was  to 
place  a  small  tube  jmrtly  filled  with  wax  against  a  thermometer  and 
heat  the  two  in  water,  observing  the  temperatiu'e  at  which  the  wax 
began  to  rise  in  the  tube.  Recent  exi>erience  showed  that  the 
telephone  acted  as  a  sort  of  spark-gap  for  the  oscillatory  currents  of 
aerial  telegraphy,  resulting  in  the  breakdown  of  the  telephone.  With 
cheap  condensers  the  telephone  engineer  might  \'iew  the  installation 
of  a  wireless  station  by  tlie  Admiralty  in  the  heart  of  London  with 
comparative  [complacency  when  he  knew  that  the  5  farads,  which, 
according  to  Mr.  Mansbridge,  could  be  manufactvu-ed  in  a  year,  would 
suffice  to  protect  100  miles  of  telephone  circuits  from  this  latest  and 
most  insidious  enemj',  as  a  condenser  of  only  0-O.j  mfd.  put  across  the 
circuit  was  foimd  to  prevent  sparking. 

Mr.  J.  W.  Record  (commiuiicated)  thought  tho  word  "  foiled  " 
paper  was  not  sufficiently  comprehensi\o  and  was  likely  to  (-ause  con- 
fiLsion,  and,  as  the  paper  was  actually  coated  or  iiainted  with  a 
metallic  film,  the  term  "  coated  "  paper  would  bo  more  api)licable 
for  the  metallic  ))ainted  tyi)o,  and  tin  foil  condensers  for  the  foil 
plate  pattern.  He  was  not  in  agreement  with  the  author  regarding 
the  pressure  to  be  a|)plicd  to  a  particular  plate.  With  a  tin  foil 
condenser  the  foil,  being  laid  on  se])arately,  could  not  bo  in  such 
perfoot  cohesion  with  the  dielectric  as  with  coated  pajier,  therefore 
the  increa.sc  of  pressure  in  the  former  would  have  far  more  effect 
than  in  the  latter.  Ho  had  measiued  the  resistance  of  a  2  mfd. 
condenser  of  the  coated  typo  containing  oO  ft.  pef  plate  |3iin. 
wide,  and  found  it  to  be  about  00  ohms.  A  smaller  length  of  tin  foil 
paper  had  a  resistance  of  3-7.")  ohms.  The  question  of  resistance  was 
of  great  importance  when  tho  conden.sers  were  required  for  tho  sup- 
pression of  sparks  of  liigli-specd  tremblers,  such  as  induction  coils, 
and  he  had  fo\uid  that  a  coated  pa|)er  condenser  must  either  have 
several  contacts  on  each  plate  for  reducing  its  resistance  or  else  a 
conden.ser  of  larger  capacity  must  bo  used.  With  regard  to  the 
testing  and  specifying  of  condensers,  it  was  of  little  avail  to  have  a 
condenser  marked  4  mfd.  if  it  was  no  more  effective  than  one  marked 
2  mfd.,  and  evidently  the  National  Telephone  Co.  were  aUve  to  that 
fact,  as  their  latest  specification  ])rovided  for  a  test  approaching 
working  conditions.  Hy  far  the  most  satisfactory  means  of  measur- 
ing capacity  known  to  tho  writer  was  a  de\  i(-o  by  Dr.  Sumpner 
described  in  his  roi-ont  Papor  before  the  Institution.*  The  a.c. 
voltmeter  method  enabled  a  far  more  searching  voltage  to  bo  applied 
during  tho  test  and  a  greater  frequency  than  could  bo  obtained  with- 
out ordering  a  special  alternator,  and  gave  tho  current  that  would 
effectually  bm-n  out  weak  portions  of  tho  plato  due  to  creas(!S  and 
other  causes.  If  tho  condenser  was  leaky,  either  intentional  or 
otherwise,  true  capacity  wivs  still  registered  on  tho  instrument. 
He  gave  particvdars  of  tests  made  on  some  2  mfd.  coated  pajier  con- 
densers, and  it  was  noticeable  that  in  all  cases  the  a.c.  voltmeter 
method  sliowcd  lower  capacity  than  the  iiallistic  galvanometer  test. 

*  The  Ekctrician.Voh  LX.,  pp.  87o,  924. 
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THE  OYERLOAD  CAPACITY  OF  STEAM  TDRBINES, 

[Communicated.] 

Not  least  of  the  advantages  to  be  derived  from  the  installation  of 
steam  turbines  is  the  comparative  ease  with  which  provision  can  be 
made  for  heavy  overloads  at  a  comparatively  small  increase  in  first 
cost  only,  assuming  provision  is  made  for  this  in  the  first  instance. 
The  present  article  deals  with  two  turbines  which  have  recently 
been  installed  in  a  textile  mill  in  Lancashire,  where  a  total  power 
of  1,000  kw.  was  required  for  electrically  driving  the  mill.  Those 
responsible  for  the  installation  of  the  plant  specified — rightly  or 
wrongly— that  if  departure  was  made  from  the  slow-speed  Lanca- 


The  alternators  are  rated  so  that  at  the  normal  full-load  capacity  of 
the  sets — namely,  500  kw. — there  is  an  ample  margin  in  their  capa- 
city, and  they  are  capable  of  working  continuously  at  1,000  kw.  if 
necessary.  In  other  words,  the  alternators  are  large  in  comparison 
to  the  normal  rating  of  the  turbines. 

For  ordinary  working  the  necessary  1,000  kw.  will  be  obtained  by 
working  the  two  units  at  ;jOO  kw.  each,  but  in  the  event  of  one  of 
the  units  being  out  of  commission  the  full  1,000  kw.  is  obtained 
from  the  second  unit  by  making  use  of  its  overload  capacitj'. 

The  first  cost  of  a  turbine  plant  rated  on  the  above  lines  is  but 
slightly  in  excess  of  plant  rated  on  ordinary  lines,  for  the  reason 
that  the  overload  on  the  turbine  is  obtained  by  means  of  pass 
valves,  and  consequently  the  size  of  the  turbine  is  but  slightly  in- 


FlG.    1.  —  ViBW   OF  WlI.LANS-SlBMENS  TdKBO-ALTBHNATOR. 
51111  kw.,  .3.1100  E.P.M.,  50^,  500  volts,  overload  capacity    l.ooo  kw. 


shire  type  of  engine,  and  either  turbines  or  high-speed  reciprocating 
engines  were  installed,  that  these  would  have  to  be  in  duplicate,  so 
as  to  allow  a  complete  unit  of  plant  as  reserve  in  the  event  of  failure. 
It  goes  without  saying  that  if  a  normal  rating  of  2,000  kw.  were 
installed  in  either  turbines  or  high-speed  reciprocating  engines, 
where  in  reality  only  1,000  kw.  was  required  for  daily  operation, 
that  these  two  types  of  prime  mover  would  be  handicapped  in  capital 
cost  in  comparison  with  the  slow-speed  Lancashire  type  of  engine. 
To  meet  the  paiticular  circumstances  of  the  case,  a  special  type  of 


creased.  The  additional  cost  of  the  alternator,  on  the  other  hand, 
is  a  small  matter,  when  considered  as  an  increase  on  the  total  cost 
of  the  complete  unit. 

Bchitivc  Steam  Economy. — It  will  at  once  be  asked  whether  tha 
steam  consumption  of  two  units  is  not  necessarily  higher  than 
the  steam  consumption  possible  with  one  unit  of  double  the  capa- 
city. This  would  be  the  case  but  for  the  fact  that  a  unit  of  1,000  kw. 
would  have  to  run  at  a  speed  of  approximately  1,.')00  revs,  per  min., 
whereas  the  smaller  units  of  .50(3  kw.  can  safely  be  run  at  double 


Ki<i.  2.— Amitiikii   \  rRw  hk  \Vn.i.\NS  Sifmbns  500  kw.  Tdrdo-altkbn.mou. 


turbine  was  designed  and  built  wliicli,  wliilat  reliuiiing  the  adviui 
tago  of  low  capital  cost,  at  the  same  time  gave  an  ample  reserve  by 
moans  of  the  overload  capacity.  In  fact,  the  plant  installed  will 
give  greater  security  against  breakdown  than  it  is  possible  to  obtain 
with  any  other  form  of  prime  mover  without  actually  duplicating 
the  plant. 

In  the  present  instance,  as  already  mentioned,  1,000  kw.  was 
required  for  ordinary  every  day  working,  and  instead  of  putting 
down  one  unit  of  1,000  kw.  the  plant  has  boon  divided  into  two  sots 
of  .'lOOkw.  each,  which  arc  each  arranged  to  give  an  overload  up 
to  1,000  kw.  continuously,  if  nocesBary,  by  means  of  the  pass  valves. 


this  speed — namely,  ;!,000  revs,  per  min. — and  this  inoreased  speed 
fully  makes  up  for  the  dilTerence  in  consumption  between  the  larger 
and  the  smaller  units.  It  is  true  tliat  tbe  large  alternator  is  not 
working  at  its  best  ellieieney  at  .'JOOkw.,  but  the  dilVerence  is  a  com- 
paratively small  one,  and  need  scarcely  bo  taken  into  account  on  a 
eoniniercial  basis. 

Wlien  those  COOkw.  units  are  working  at  1,000 kw.  their  con- 
sumption is  necessarily  not  as  good  as  when  working  at  the  lighter 
loads,  but  horo,  again,  tho  dilTereneo  is  not  very  great,  as  will  be 
gathered  from  the  utoam-consumption  curve  shown  in  Fig.  ;i.  which 
was  obtained  at  tho  ollicial  trial 
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It  will  be  noticed  from  the  curve  that  the  most  efUcient  point  of 
workinK  is  in  excess  of  the  nortuil  fall  load,  but  this  was  specially 
provided  for  in  the  present  instance  due  to  a  knowledge  that  the 
turbines  would  bo  run  in  excess  of  their  full  load  for  a  greater  por- 
tion of  the  time. 

Turbines  anil  Altenmlors. — As  already  mentioned,  the  turbines 
shown  in  the  illustrations  (Figs.  2  and  ■!)  accompanying  this  article 
are  arranged  for  a  normal  load  of  r)00kw.  and  for  giving  an  over- 
load capiK-ity  of  100  per  cent,  continuously  if  necessary  by  means 
of  pass  valves  and  when  running  »t  a  speed  of  .'i.OOO  revs,  per  min. 
The  turbines  run  with  a  steam  pressure  of  I'lOlb.  superheated  by 
■200  F.  and  exhaust  into  a  single  condenser  fixed  between  the  two 
turbines,  and  which  is  arranged  for  maintaining  a  vacuum  of  28  in. 

Particular  attention  may  be  drawn  to  the  comparatively  short 
length  of  the  Willans-Parsons  turbine  in  comparison  with  turbines 
of  the  ordinary  I'arsons  type.  It  was  appreciated,  when  designing 
these  turbines,  that  unless  the  length  of  the  ordinary  Parsons  tur- 
bine could  be  materially  shortened  there  would  probably  be  little 
scope  for  turbines  of  so  smiU  a  capacity.  By  shortening  up  the 
turbines,  as  has  been  done  in  the  present  instance,  the  first  cost  has 
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been  materially  reduced,  and,  what  is  of  greater  importance,  the 
reliability  has  been  considerably  increased,  due  to  the  unsupported 
length  of  the  rotor  between  the  bearings  being  so  much  diminished. 

The  alternators  are  of  the  three-phase  type,  and  are  arranged  for 
giving  their  output  at  50  cycles  per  second,  and  at  a  voltage  of  500. 

Condtnnnf)  F'.ant. — The  condensing  plant  is  of  the  ordinary  sur- 
face type,  and  is  capable  of  maintaining  a  vacuum  of  2S  in.  when  the 
two  500  kw.  turbmes  working  at  full  load  are  exhausting  into  it. 
When  either  of  the  turbines,  working  at  1,000  kw.  load,  is  exhaust- 
ing into  the  condenser,  the  normal  vacuum  of  28  in.  will  be  some- 
what reduced— say  to  27  in.  or  27i  in.— due  to  the  larger  volume  of 
steam  to  be  dealt  with. 

The  steam  turbines  and  condensers  were  manufactured  by  Messrs. 
Willans  &  Kobinson,  of  Rugby,  whilst  the  alternators  were  built 
by  Messrs.  Siemens  Dynamo  Works,  of  Stafford. 


BECENT  PROGRESS  IM  TUNGSTEN  METALLIC 
FILAMENT  LAMPS.* 

BY  H.  HIRST. 
.?n)iimari/.— .A  liistorical  rimnii  is  given  of  the  development  of 
melullic  Klament  lamps  up  to  the  present  time.  Particul.-vrs  of  t.ypioal 
tests  of  osrum,  wolfram,  tantalum  and  carbon  lamps  are  recorded  in 
the  sha[)e  of  curves,  and  Hnally  the  author  shows  the  effectual  saving 
to  be  obtanierl  by  employing  auto-transformers  and  low- voltage  lamp.s 
although  he  Ijelieves  that  the  supply  companies  will  not  be  disadvan- 
tageously  affected. 


It  may  be  news  to  a  large  number  of  electrical  engineers  of  the 
younger  generation  that  the  metallic  filament  lamp  is  one  of  the 
oldest  forms  of  electric  lighting,  platinum  being  the  incandescent 
body.  These  lamps,  were,  however,  never  a  commercial  success, 
because  the  melting  point  of  platinum  is  only  slightly  higher  than 
that  temperature  to  which  it  has  to  be  raised  for  the  economical 
production  of  light.  In  conse(iuence  the  life  of  the  filaments  was 
short,  and  the  slightest  increase  in  the  voltage  was  sufficient  to 
meU^the  filament.     Attempts  were  made  to  overcome  this  defect  by 

*  Abatract  of  a  Paper  read  before  the  Institution  of  Electrical  Engineers 


automatic  arrangements  to  cut  out  the  lamps  should  the  voltage 
rise  to  a  point  likely  to  melt  the  iilamont.  The  arrival  in  IHHl  of 
the  carbon  filament  lamp,  however,  stopped  the  researches.  Its 
immediate  success  was  duo  to  (1)  that  the  filament  could  not  be 
melted,  (2)  its  high  specific  resistance. 

The  necessity  of  reducing  the  cost  of  distributing  networks 
brought  about  lamps  for  200-250  volts.  Although  these  lamps  were 
not  as  efficient  as  those  for  the  lower  voltages,  they  saved  so  much 
m  the  cost  of  distribution  that  the  supply  companies  wore  able  to 
reduce  the  cost  of  electrical  energy  to  those  consumers  using  them, 
and  they  wore  olHcially  recognised  by  the  Hoard  of  Trade  Regula- 
tions of  1901,  which  enabled  the  supply  undertakers  to  enforce  their 
use  on  all  consumers. 

The  success  of  the  oxides  of  the  rare  earths  in  gas  lighting  led  to 
their  application  to  electric  ligliting,  as  has  been  done  in  the  Nernst 
lamp  (patented  1H97).  The  first  commercial  metallic  filamen'  lamp 
was  the  osmium  lamp,  inventfd  by  .\uer  von  Welsbach  in  1898,  and 
its  regular  commercial  supply  commencing  in  1902,  but  only  at  low 
voltages.  In  .January,  1005,  the  tantalum  lamp  appeared  on  the 
market  suitable  for  a  110  volt  circuit,  but  it  already  had  a  serious 
competitor  in  the  tungsten  filament.  In  1904  Siemens  &  Halske 
endeavoured  to  extend  their  drawing  process,  which  had  been  suc- 
cessful with  tantalum,  to  tungsten,  thorium,  &c.,  but  the  brittleness 
of  tungsten  and  its  want  of  ductility  rendered  the  process  inappli- 
cable. In  1904  Drs.  .lust  and  Hanaman  also  applied  for  a  patent 
for  incandescent  bodies  consisting  of  pure  tungsten,  and  this  is  the 
first  English  patent  describing  the  manufacture  of  pure  tungsten 
filaments.  In  iheir  process  tungsten  or  molybdenum  or  their  com- 
pounds are  mixed  with  organic  binding  media,  formed  and  carbon- 
ised, whereupon  the  carbon  is  chemically  eliminated.  (^Kiite  inde- 
pendently of  these  inventors,  the  Deutsche  Gasgliihlicht  Aktien- 
gesellschaft  (the  Auer  Co.)  applied  for  a  patent  which  covers  a 
process  for  the  manufacture  of  pure  tungsten  filaments.  The  two 
patents  above  mentioned  cover  the  "  paste  "  process,  whilst  another 
method  called  the  "  coating  "  process  was  protected  by  Drs.  .Inst 
and  Hanaman  in  1905. 

Among  other  inventors  are  :  ITeany,  who  proposes  to  use  an  alloy 
of  tungsten  with  titanium  ;  Ivuzel,  who  suggests  the  manufacture 
of  glowing  bodies  from  colloidal  metals  ;  British  Thomson-Houston 
Co.,  who  describe  the  manufacture  of  filaments  of  tungsten  with 
the  help  of  volatile  metals  or  alloys,  chiefiy  amalgams,  which  could 
be  drawn  into  wire  (it  will  be  interesting  to  watch  the  progress  of 
this  suggestion)  ;  Zerning  claims  the  use  of  hydrogen  and  nitrogen 
compounds  of  tungsten  as  the  materials  from  which  to  construct 
tungsten  filaments.  Af  ler  a  careful  consideration  of  the  many  patents 
on  the  subject,  I  believe  lam  right  in  maintaining  that  the  Deutsche 
Gasgliihlicht  Aktiengesellschaft  and  the  Just  and  Hanaman  patents 
alone  have  during  the  last  two  years  produced  to  the  world  com- 
mercial and  useful  lamps.  "Osram"  is  the  name  under  which  the 
Auer  Company  introduced  the  first  commercial  tungsten  metal  fila- 
ment lamp.  This  lamp  is  manufactured  by  the  "paste"  process, 
in  which  the  metal  in  a  finely  divided  form  is  prepared  into  a  paste 
with  binding  or  stiffening  agents  such  as  the  gums  or  dextrine. 
This  paste  is  squirted  through  a  fine  oridce  in  a  diamond,  under  a 
pressure  of  several  tons  per  square  inch.  The  resulting  thread  is 
heated  under  exclusion  of  air,  and  an  electric  current  is  afterwards 
allowed  to  pass,  causing  the  filaments  to  sinter.  The  sintering 
being  carried  out  in  gases  which  chemically  attack  the  binding 
agent  but  not  the  metal,  so  that  eventually  a  filament  of  pure  metal 
remains.  Owing  to  the  higher  melting-point  of  tungsten,  an  osram 
filament  will  stand  a  temperature  at  least  lOO'-'C.  higher  than  the 
osmium  filament.  Their  specific  resistance  and  resistance  coeffi- 
cients differ  and  there  is  considerable  difference  in  their  radiation 
properties.  The  colour  of  the  osram  filament  is  a  steel'  to  a  silver 
grey,  whilst  the  osmium  filament  has  a  bluish-grey  appearance. 

When  preparing'  osram  filaments  for  lamps  of  120  volts,  22  c.p. 
to  27  c.p.,  burning  at  an  efficiency  of  about  11  watts  per  candle- 
power,  taking  02  to  0-25  amperes,  the  diameter  of  the  filaments  is 
0  03  mm.  The  diameter  of  the  jet  from  which  the  filament  is 
squirted  is,  at  the  point  of  issue  from  the  diamond  0'055  mm. ;  the 
thread  after  squirting  is  0050 mm,,  and  after  sintering  0-030 mm., 
this  being  accompanied  by  a  diminution  of  84  per  cent,  in  volume, 
and,  therefore,  55  per  cent,  in  length.  It  is  easy  to  alter  the  amount 
of  shrinkage  by  selecting  suitable  proportions  of  the  binding  medium, 
or  by  adding  volatile  substances  which  disappear  on  heating.  During 
this  heating  process  the  filament  is  fastened  in  clamps  and  placed 
in  globes  or  other  arrangements  containing  certain  gases.  The 
heating  is  eft'ected  by  the  electric  current  to  a  gradually  increasing 
amount,  and  while  the  thread  decreases  in  length  and  diameter,  it 
at  the  same  time  allows  the  passage  of  increased  currents.  This  is 
due  to  the  sintering  of  the  particles  and  also  to  the  filament  being 
freed  from  carbon,  which  even  in  minute  quantities  increases  its 
resistance.  The  same  phenomena  are  observed  with  osmium, 
iridium,  or  molybdenum  filaments. 

The  filament  so  obtained  is  elastic  but  brittle,  that  is,  the  osram 
thread,  0'03  mm.  diameter,  can  be  bent  into  a  loop  of  about  1  cm. 
diameter  without  breaking.     After  this  bending  it  retnrns  to  its 
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original  form.  Eacli  filament  is  fastened  on  to  its  leading-in  wires 
■without  the  application  of  any  paste,  by  melting  the  end  of  the 
leading  in  wire  to  a  small  globule  by  means  of  an  electric  arc.  This 
globule  holds  the  filament  securely,  and  the  resistance  from  the 
passage  of  the  current  from  the  leadmg  in  wire  to  the  filament  is 
negligible.  The  evacuation  of  the  lamp  is  carried  out  in  the  same 
way  as  with  carbon  filament  lamps,  but  as  the  gases  occluded  in  the 
tungsten  filament  escape  much  more  slowly  a  longer  time  is  required 
than  with  the  carbon  filament  lamp. 

The  other  method  of  constructing  tungsten  filaments  was  de- 
veloped by  Drs.  Just  and  Hanaman,  their  lamp  being  introduced 
commercially  under  the  name  "  .Just- Wolfram."  They  use  what  is 
known  as  the  "  coating  process,"  in  which  ordinary  carbon  filaments 
of  very  small  diameter,  0  02  mm.  to  006  mm.,  are  raised  to  a 
bright  red  heat  by  means  of  an  electric  current  in  an  atmosphere  of 
volatile  tungsten  compounds  in  the  presence  of  hydrogen.  The 
compounds  most  used  are  the  chlorides  and  o.\ychlorides  of  tung- 
sten. The  heat  of  the  filament  causes  the  hydrogen  to  reduce  the 
volatile  metallic  compounds,  depositing  the  metal  in  homogeneous 
condition  on  the  carbon  filament.  To  convert  them  into  pure 
tungsten  the  filaments  are  submitted  to  the  action  of  an  electric 
current  in  an  atmosphere  of  highly  rarefied  inert  gas,  such  as,  for 
example,  hydrogen  at  a  pressure  of  about  20  mm.,  until  they  show 
the  clearest  white  incandescence.  This  process  causes  the  carbon 
to  combine  with  the  tungsten  surrounding  it,  forming  a  carbide. 
This  change  is  so  complete  that  in  the  resulting  filament  the  cross- 
section  is  tubular,  and  no  carbon  can  be  distinguished  under  a 
microscope  at  the  point  of  fracture.  The  filaments  so  obtained 
containing  carbon  (mostly  as  carbide)  present  a  glittering  white 
metallic  appearance.  In  the  next  process  they  are  raised  to  a  high 
temperature  through  the  passage  of  an  electric  current  while  they 
are  surrounded  by  a  mixture  of  hydrogen  and  a  little  steam.  This 
causes  the  carbon  to  be  oxidised  by  the  same  reactions  which  go  on 
in  the  water-gas  process.  The  carbon  may,  however,  be  eliminated 
by  any  other  method  which  gives  a  resulting  filament  entirely  free 
from  carbon. 

Drs.  Just  and  Hanaman  have  also  obtained  patents  protecting  the 
process  of  mounting  their  tungsten  filaments  to  the  leading-in  wires. 
This  is  effected  by  means  of  a  paste  consisting  of  finely  divided 
tungsten  metal  mixed  with  coal  tar  or  gum  These  paste  mounts  are 
dried  and  finally  made  red  hot  by  any  suitable  means  before  the 
filament  is  heated  in  the  bulb.  The  filaments  made  by  this  process 
have  a  light  grey  silvery  appearance  and  a  little  smoother  surface 
than  those  made  by  other  methods ;  in  fact,  they  most  nearly  ap- 
proach the  appearance  of  a  drawn  wire. 

Though  this  process  is  entirely  different  from  the  "  paste  "  process, 
the  final  result  in  each  case  is  a  pure,  sintered  filament  of  tungsten 
metal.  The  sole  difference  is  that  the  filament  made  by  the  Just 
and  Hanaman  process  is  tubular.  As  regards  economy,  the  tung- 
sten or  osram  lamps  produced  by  either  of  the  above-described 
processes  have  identically  the  same  characteristics.  It  has  been 
proved  that  these  lamps  will  burn  for  from  1,000  to  2,000  hours 
with  a  consumption  of  about  1  watt  per  candle-power,  without  any 
appreciable  falling  ofi  in  the  candle-power.  Of  all  the  metals  which 
have  been  experimented  with  up  to  now,  only  pure  tungsten  has  such 
a  life. 

The  Hefner  candle-power  is  adopted  throughout  this  Paper,  as  it 
has  80  far  been  the  standard  mostly  used  when  metallic  filament 
lamps  have  been  discussed,  and  at  the  present  it  is  found  next  to 
impossible  to  try  to  standardise  metallic  filament  lamps  per  candle- 
power.     It  would  make  the  lamp  commercially  impracticable. 

The  following  figures  give  a  comparison  between  the  energy  taken 
and  power  radiated  from  the  surfaces  of  osrani  and  carbon  fila- 
ments :  The  filament  of  a  2.5  c.p.  osram  lamp,  consuming  per 
mean  horizontal  candle-power  I'l  watts,  has  a  total  surface  of  about 
50  S(j.  mm.,  which  equals  per  candle-power  2  sq.  mm.,  or  per  watt 
of  supplied  energy  1'8  sq.  mm.  A  good  surfaced  carbon  filament 
consumes  per  mean  horizontal  candle-power  •i'H  watts  =  per  candle- 
power  O'.'J  8(j.  mm.,  or  per  watt  of  supplied  energy  1'.57  S([.  mm.  It 
results,  therefore,  that  1  sq.  mm.  surface  of  osram  filament  gives 
OTj  c.p.,  and  consumes  0'')5  watt.  1  sq.  mm.  surface  of  carbon  fila- 
ment gives  0'1H2  c.p.,  and  consumes  O'O:!  watt.  'i'lnis,  tlie  osram 
iilament  radiates  only  H7  per  cent,  of  the  energy  radiated  by  an  equal 
Biirfaco  of  the  carbon  (ilamont,  but  gives  275  per  cent,  of  the  light 
given  by  the  carbon  Iilament.  The  latter  behaves  much  more  like 
the  "  black  body  "  of  the  radiation  theory.  From  approximito  cal- 
culations the  tompcraturo  of  an  osram  filament  burning  at  I'l  watts 
per  candle-power  is  about  2.')  C.  liigher  than  that  of  a  carbon  fila- 
ment burning  at  .'J.'j  watts  per  candle-power.  If  a  carbon  Iilament 
wore  to  bo  overrun  to  such  an  extent  as  to  consume  only  I'l  watts 
per  candle-power,  its  temperature  would  then  have  to  be  riii8<Hl  by 
ii60'  C.  The  favourable  radiating  proportioa  (if  the  osram  filament, 
therefore,  mean  that  its  lomperaturo  is  100  deg.  lower  than  that  of 
a  carbon  Iilament  of  the  same  ollicioncy. 

A  further  favourable  property  poHsesscd  by  all  tungsten  filamontB 
is  their  liigh  positive  tcmporaturi!  coeHiciont  of  electrical  resistance. 
If  one  takes  the  rcuislance  of  carbon,  tantalum,  osmium  and  tungs- 


ten filaments  at  ordinary  temperatures,  the  resistances  at  those 
temperatures  which,  in  a  vacuum,  correspond  to  I'H  watts  per 
candle  will  be  as  follows  :  Carboa  0"55  of  the  original,  tantalum 
5  70  times,  osmium  8'50  times,  tungsten  11  times.  Near  the  normal 
conditions  the  light  of  a  carbon  filament  lamp  rises  and  falls  with 
the  6-8  power,  that  of  a  tungsten  filament  lamp  with  the  B'O  power, 
of  the  voltage. 

The  small  changes  in  the  light  of  the  osram  lamp,  as  compared 
with  a  carbon  lamp  for  the  same  change  of  voltage,  can  only  be 
completely  explained  by  the  supposition  that  with  a  change  of 
energy  the  radiated  light  is  altered  in  a  different  way  with  the  two 
lamps.  A  simple  calculation  shows  thai  near  the  normal  efficiency 
the  light  of  a  carbon  lamp  changes  with  the  third  power  of  the 
energy,  whilst  such  change  for  an  osram  lamp  progresses  with 
2'3  power  of  the  energy.  Also  the  increase  in  light  for  a  10  per 
cent,  increase  in  voltage  is  for  an  osram  lamp  36  per  cent,  and  8-1 
per  cent,  for  a  carbon  lamp,  whilst  the  decrease  of  fight  for  a  6  per 
cent,  voltage  reduction  is  21  and  34  per  cent,  respectively. 

High-voltage  metallic  filaments  of  the  osram  type  have  recently 
been  put  upon  the  market,  manufactured  both  by  the  D.G.A.  and 
the  Just-Hanaman  processes.  A  number  of  these  have  been  tested 
in  commercial  use  and  under  special  conditions  to  ascertain  their 
life.  From  the  results  obtained,  the  average  life  of  a  1  watt  1  c.p. 
lamp  seems  to  be  between  800  and  1,000  hours.  During  this  period 
there  is  no  appreciable  drop  in  candle-power,  and  the  lamps  have 
shown  themselves  to  be  equally  good  as  the  low-voltage  osram  or 
Just  lamps.  These  high-voltage  lamps,  made  for  from  200  to  250 
volts,  require  double  the  number  of  filaments  used  in  the  low-voltage 
lamps,  and  conse<iuently  up  to  the  present  40  c.p.  to  50  c.p.  is  about 
the  lowest  unit  that  has  been  obtained  in  a  commercial  lamp,  and 
some  extraordinary  development  or  discovery  will  have  to  be  made 
before  that  candle-power  can  be  largely  reduced. 

In  so  far  as  the  lamp  is  difi'erent  from  the  carbon  lamp,  it  will, 
therefore,  always  be  necessary  to  rely  on  series  running  whenever 
low  units  of  light  are  required  on  high-voltage  circuits ;  thus,  for 
public  lighting  the  convenience  of  one  lamp  will  be  appalrent,  and 
people  will  stretch  a  point  to  use  50  c.p.  for  such  purposes  whenever 
they  can,  but  for  the  use  of  private  houses  and  confined  Spaces  it 
will  always  be  necessary  to  revert  to  lamps  burning  in  series.  To 
meet  this  demand,  elaborate  arrangements  have  been  madetat  the 
Osram  Works  for  testing  lamps  that  will  run  in  series.  They  are 
tested  to  ],^,|,  ampere,  and  sorted  out  in  from  five  to  sev'en  series 
numbers  according  to  the  tvpe  of  lamp  and  carefully  marked,  and 
the  reference  numbers  (ranging  from,  say,  28  to  38,  which  ate 
marked  on  the  caps  of  all  lamps  singled  out  for  series- burning) 
practically  mean  the  consumption  of  current  is  0-28,  0'29,  0'30. 
0'31,  &c  ,  of  an  ampere. 

On  alternating-current  circuits  auto-transformers  can  be  easily 
adopted,  and  tungsten  filament  lamps  burn  eiiually  well  on  either 
continuous  or  alternating  current,  and  are  quite  independent  of  both 
frecjuency  and  wave  form. 

Fears  have  been  expressed  by  some  electrical  engineers  that 
the  introduction  of  these  osram  lamps  will  seriously  affect  the 
finances  of  supply  undertakings.  Similar  fears  arose  in  connection 
with  the  gas  industry  on  the  introduction  of  the  gas  mantle,  but  the 
demand  for  gas  has  increased.  The  same  process  will,  I  believe, 
follow  the  introduction  of  the  metallic  filament  lamp,  and  it  seems 
likely  that  it  will  mean  an  increase  of  100  per  cent,  in  the  unit 
adopted  for  electric  light.  Generally  speaking,  the  metallic  filament 
lamp  will  not  decrease  the  current  consumption  of  existing  con- 
sumers to  the  extent  expected,  but  will,  instead,  lead  to  a  large  in- 
crease in  the  amount  of  illumination.  At  the  same  time,  the  high 
efficiency  of  the  lamp,  compared  with  all  other  forms  of  lighting, 
will  turii  the  scale  in  the  favour  of  the  use  of  electric  light  rather 
than  other  ilhuuinants.  Station  engineers  will  find  that  the  in- 
creased load  from  now  consumers  will  more  than  make  up  for  the 
decreased  consumption  of  existing  ones.  This  conclusion  has 
already  been  proved  to  be  correct  by  Mr.  C.  1".  Sparks.  Mr.  A.  11. 
Seabrook  and  others. 

-Vs  to  the  disadvantages  of  the  lamp  which  have  been  raised, 
lamps  can  now  be  supplied  to  burn  in  any  position.  .Mso,  whilst 
the  price  of  those  lamps  is  for  the  momont  a  trille  higher,  before 
many  months  I  believe  they  will  be  supplied  at  the  same  price  ne 
the  others.  Much  has  been  said  about  the  briltleness  of  the  flla- 
mont  in  connection  with  packing.  This  has  been  overcome  as  re- 
gards bulk  supplies,  and  the  cpiestion  o(  small  parcels  is  now  being 
dealt  with.  Also  the  occasional  blackening  of  individual  bulbs 
occurs  at  an  early  stage  of  tlieir  life,  and  will  bo  gonorously  dcall 
witli  bv  tlie  manufacturers. 

(  '/'.•  h,   ,;mlinii<il.) 


£lectrical  Dovelopmont  in  China.— Acconlini;  fo  the /vW- 
lri'/,Tlinisrhr  .1  ir.ri;i,r,  tlic  statistics  of  I  lie  last  tlifco  yoars  reveal 
un  npjireciahli-  increase  in  tlio  imjiorts  of  cloctriral  apparatus 
into  Cliin.i  Tliuir  value  reached  XbO.OOU  iu  1001,  .tlJO.OOO 
ill  I'JOf),  and  over  X200,000  in  190G. 
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AN  AUTOMATIC  TBANSFORMBR  SWITCH. 


Tho  increasing  use  of  (he  metallic  filament  lamp,  which  shows 
itself  to  the  best  advantage  on  low  tensions,  has  led  to  the  use  of 
transformer;  for  stepping  down  the  supply  voltage.  This  is  verj- 
well  in  its  way,  but  the  ordinary  uJan  is  prejudiced  against  paying 
for  what  he  has  not  had,  and  since  no-load  losses  come  under  this 
heading  electrical  engineers  have  been  for  soiue  time  endeavouring 
to  design  an  automatic  switch  suitable  for  cutting  otV  current  en- 
tirely when  no  lamps  are  lighted,  but  capable  of  coming  into  action 
directly  one  lamp  is  switched  on,  and  remaining  in  action  without 
damage,  when  the  whole  available  load  is  on  the  house  mains. 

.\n  example  of  one  of  these  switches,  whose  design  is  due  to  Mr. 
P.  (.lood,  and  which  has  been  put  on  the  market  by  Messrs.  Neville, 
Williams  &  Co.  lof  Southwark-street,  Ijondon,S.E.)  is  liere  illustrated. 
It  consists  essentially  of  two  solenoids  whose  cores  arc  connected  by  a 
lever  and  of  a  small  coil  and  armature,  working  on  the  same  prin- 
ciple as  an  alternating  current  ammeter,  which  operates  the 
"  luake-and-break  "  movement  seen  near  the  bottom  of  the  appa- 
ratus. As  shown  in  the  figure  the  switch  is  in  the  "  oil"  position, 
connection  then  being  made  from  the  mains  throiigh  the  right- 
hand  solenoid  to  the  lamp  circuit  ;  as  this  is  open  no  current  Hows. 
As  soon  as  a  lamp  is  switched  on  the  small  coil  is  energised  and 
the  "  make-and-break  "  broken.  At  the  same  time,  the  right-hand 
solenoid  is  energised  and  the  core  sucked  in.     This  has  the  etfect  of 


Ar'.(.MAl!i     Tl^.iNMOBMFIi    Swiicn. 

breaking  the  two  top  switch  contacts  on  the  right  hand  solenoid 
and  putting  in  the  lower  two.  It  also  connects  together  the  two 
switch  contacts  over  the  left  hand  solenoid  and  breaks  its  own  cir- 
cuit. The  effect  of  this  is  to  put  the  whole  transformer  across 
the  mains  and  the  25  volt  "  tapping"  across  the  lamp  circuit,  the 
small  "  make  and  break  '  coil  being  energised  from  the  latter.  This 
arrangement  holds  good  as  long  as  any  lamps  are  in  circuit.  When 
the  last  lamp  is  switched  off  the  "  make  and  break  "  closes,  as  the 
coil  is  de  energised,  and  puts  the  left-hand  solenoid  in  circuit.  This 
aucks  in  its  core,  breaks  the  contacts  above  it,  the  lower  ones  above 
the  right-hand  coil,  but  puts  the  upper  in  circuit,  and  at  the  same 
time  cuts  itself  out  so  that  the  former  position  is  attained.  The 
transformer  used  is  of  the  "  auto  ''  type. 

It  is  claimed  that  this  apparatus  is  effective  over  a  wide  range, 
coming  into  and  remaining  in  circuit  as  long  as  one  lamp  is  on,  but 
immediately  returning  to  the  "off"  position  as  soon  as  all  lamps 
are  cut  off.  Its  first  cost  is  low  and  its  use  should,  therefore,  effect 
a  considerable  saving  to  those  consumers  fortunate  enough  to  be 
connected  to  an  alternate-current  network. 


PARLIAMENTARY  INTELLIGENCE. 


An  Electrical  Hygroscope. — An  apparatus  of  this  kind  is 
described  by  J.  Pionchon  in  a  recent  number  of  the  Cumple.s 
Rciiihis.  It  consists  of  a  sensitive  mirror  galvanometer  in 
series  with  a  battery  or  dynamo,  supplying  current  at  about 
100  volts  to  the  hygroscope  proper.  The  latter  is  made  uj) 
of  a  glass  test  tube,  whose  external  and  internal  surfifcs  are 
coated  with  silver  from  one  end  to  within  about  a  centimetre 
of  the  other.  The  slightest  trace  of  moisture  at  the  operative 
end  of  the  tube  is  sufficient  to  close  the  circuit  and  cause  the 
galvanometer  to  deflect.  This  instrument  is  extremely  sen- 
sitive, a  deflection  whose  amplitude  varies  with  the  pait  pre- 
sented being  obtained  by  holding  the  hand  a  short  distance 
from  it. 


LONDON  ELECTRIC  SUPPLY  BILLS. 

The  Sfleet  CuMuiiil  In-  of  ili,.  Hmisc  cif  holds,  pienided  over  by 
Lord  t'romer.  rcsnincd  on  Kriilay  la.st  tlic  bearing  of  evidence  in 
favour  of  tbc  tirsl  of  tlic  I'owi-r  Hill,  to  innio  before  rurliament  this 
spssion.  the  Loiulou  and  Di.-itrict  Electricity  Supply  Hill.  1!H)S. 

Mr.  HdHKRT  Hammond,  wlio.se  e.xainiiiatioii  wius  continued  by  Mr. 
('lode,  said  tbc  figure  of  llic  liorsc  power  in  use  in  I'actorieH  wbiili 
bud  liccii  stated  by  tbc  |)roMiotprs  (370, 90")  H.r.,  see  the  table  on 
p.  l,S."i  of  Tin  KIrctrlriiin  for  .May  l.'i.)  did  include  tbc  coiisuiucrs 
siip|ilicd  with  electric  power.  In  arriviiiKat  tbccstiinatc  be  bad  taken 
electric  |)nwor  at  tbc  82.1)0(1  k.w.  wbicli  were  connected.  I'rolmbly 
it  was  not  riglit  to  take  tbc  wliolo  of  it,  as  there  wa.s  usually  a  ilis- 
crcpiincy  between  tbc  H.e.  connected,  aiifl  that  actually  used.  That 
dcdiKtioii  left  about  'iDO.OOO  H.p.  not  supplied  electrically.  Tho 
Home  Office  Return  from  which  the  information  wa-s  taken  was 
dated  l!t(»(i.  Iiiit  was  ba-sed  on  the  census  of  1".)04.  There  would 
pi*ol)abl\'  he  an  increa.se  since  then.  The  undertakers  with  wboin 
the  .\<liiiiiiistrative  t'o.  bail  entered  into  pro\'isioiial  agrccrncnts  or 
witli  U'binn  clauses  were  agnvd  in  tbc  .Xtliiiiiiislrat  i\'c  (.'o.'s  Bill  ot 
l'.((l."i  were  tbc  Barking.  Bexley.  Stepney.  Croydon.  Bcckenbaiii.  ami 
(fra\'eseiid  Councils,  aiul  the  County  of  London.  Cbaring  Cross.  City 
of  London,  Chelsea,  Westminster,  St.  .James",  and  I'all  Mall,  London 
Electric  Supply,  South  London  Electric  Suppl.v,  South  Metropolitan 
Electric  Ligiit  and  Power,  Kent  Electric  Power,  Empire  Electric 
Lijjht  and  Po\^'er.  and  Ken.sington  and  Kiiigbtshridge  (.'ompanies. 

Mr.  BusHE  said  the  Westmin.ster  Co..  did  not  enter  into  any  agree- 
itieiit,  .\  clause  wa.s  agreed,  but  it  had  no  refereni'C  to  supplying 
tliem  \\'ith  power. 

Mr.  Hammond  said  he  wished  the  Committee  to  draw  the  inference 
that  some,  at  any  rate,  of  these  companies  and  authorities  would 
come  to  arrangements  with  his  company.  He  was  thoroiigbl.>* 
satisfied  «'itli  the  transmission  sj'stem  proposed.  He  bad  taken 
the  most  acti\'e  j>art  in  designing  it.  They  had  borne  in  mind  the 
recommendations  of  the  Committee  of  190().  as  to  the  importance  of 
pro\"iding  for  continuity  of  sujijily.  and  tbe>'  had  endea\'Oiired  to 
make  it  quite  impossible.  Immanly  speaking,  to  have  any  cessation 
of  suppi}'.  They  bad  provided  for  15  trunk  cables  from  Barking  in 
the  first  stage,  and  2.5  in  all  at  the  second  stage,  and  they  would 
radiate  as  soon  as  possible.  They  considered  that  15,000  volts 
might  now  be  safely  used.  The  2.5  trunk  cables  with  L5.000  volts, 
would  carry  about  5.000  amperes,  so  divided  that  their  capacity 
was  much  more  than  120,0()0  k.w.  At  times  they  jiroposed  to 
delixer  l.SO.OOd.  and  the  cables  must  be  capable  of  doing  this.  It 
wouM  l.>c  a  calainit\'  for  tbeir  scheme  and  tbe  linking  iii>  scheme  to 
both  be  sanctioned.  It  was  certain  there  would  be  a  growth  of 
tbe  demand  for  electricity,  and  there  bad  already  been  a  great  growtli 
in  tbe  demand  for  electric  power,  which  was  small  tv\o  or  three  years 
ago.  This  increase  was  largel\'  in  consequence  of  tbe  lower  prices 
tlie  distributors  had  charged.  Tbe  increased  demand  would  have 
to  be  provided  for  by  new  generating  plant.  If  all  this  new  plant  were 
put  under  one  roof  the  bulk  company  would  be  able  to  sujiply  to  the 
distributors  all  tbe  extra  electricity  they  might  require.  The  distri- 
butors would  be  gainers  (I)  in  that  they  woukl  not  have  to  spend 
money  in  capital  expenditure  on  a  wasteful  basis,  or  a  basis 
that  wa.s  not  the  most  efficient,  and  (2)  they  would  have  the 
benefit  of  a  supply  at  a  cheaper  price  than  they  could  get  it  from 
their  own  divided  u|)  stations.  The  only  thing  the  distributors 
objected  to  was  the  clause  about  the  250  k.w.  They  had  been  told 
there  wt^re  few  power  consumers  with  demands  over  250  k.w..  and 
be  thought  they  would  be  better  left  to  a  power  company.  If  the 
two  bills  were  passed  there  would  still  remain  some  possibilitj'  of 
tbeir  operating  ;  but  the  element  of  mutual  destruction  would  come 
in  tbe  matter  of  raising  capital.  If  they  both  went  to  the  public 
at  tbe  same  time  the  capital  might  not  be  so  secure.  Supposing  the 
three  bills  were  passed  they  would  be  at  this  disad\antage.  They 
would  lie  going  to  the  local  authorities  and  competing  for  tbeir 
supply.  He  thought  the  principle  had  been  laid  down  in  the 
Electric  Lighting  .Acts  that  it  did  not  eventually  lead  to  the  best 
results  for  two  companies  to  lay  mains  in  tbe  same  streets.  Tho 
real  antagonism  was  in  tbc  London  Electric  Bill.  Tbe  area  covered 
by  the  Kensington  and  Westminster  Bill  was  already  supplied  from 
two  bulk  stations,  and  it  w-as  proposed  to  link  those  stations  up. 
The  promoters  of  the  London  and  District  Bill  were  very  confident, 
both  from  tbe  engineering  and  the  financial  points  of  view,  of  their 
ability  to  carry  out  their  engagements.  He  had  advised  Hackney 
Council,  when  he  was  their  engineer,  that  it  was  necessary  to  extend 
tbeir  plant  to  provide  for  the  increiused  load  that  would  certainly 
come,  and  llicv  said  :  '"  Why  not  wait  until  we  g<'t  a  bulk  su|iply. 
It  may  suit  us  better  to  lay  down  our  own  plant,  but  we  would  like 
to  have  tbe  option.  "  The  L.C'.C.  would  also  be  inclined  to  say,  a-s 
they  said  to  Shoreditch  last  year,  and  as  they  say  in  every  case  now  : 
"'  Are  you  certain  you  want  this  money.  Cannot  you  wait  until 
you  have  the  option  of  bulk  supply  ?  '"  The  result  would  be  that 
many  places  who  would  want  new  plant  two  years  hence  would 
prefer  to  get  suppl\'  from  the  power  companj'. 

By  Lord  Welby  :  Tbe  period  o\er  which  the  expenditure  of  the 
£2.000.000  would  be  s()read  would  depend  on  the  mmiber  of  contracts 
they  secured,  but  they  were  relying  upon  getting  such  encourage- 
ment as  would  justify  laying  down  the  plant  up  to  fiO.OOO  k.w.      They 
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Would  have  to  bopiii  laying  tln'  iiiiiiiis  l)ctni-o  tliey  had  tlie  consumers 
to  fill  them  up.  As  soon  as  they  had  duplicated  plant  at  Barking 
they  could  begin  tn  work.  They  could  begin  with  2-1. 000  k.w.  They 
reckoned  that  in  the  first  year  they  would  have  to  spend  £2:57.000 
in  the  accjuisition  of  land,  foundations,  and  the  river  work,  and  tak- 
ing in  hand  the  first  instalment  of  the  buildings  and  the  beginning  of 
the  transmission  scheme  ;  in  the  second  year  they  would  spend 
£()o7,000.  always  provided  they  were  connecting  the  business  on 
from  time  to  time  ;  and  earl_y  in  the  third  year  tliey  would  have  to 
spend  about  f  1.200.000.  Tliey  would  not  lusk  for  the  two  nullions 
in  the  first  year.  He  understood  that  interest  was  only  allowed  to  be 
paid  out 'of  capital  timing  the  first  four  years  and  the  i  1 00.000  liad  been 
reckoned  on  that  basis.  The  experience  at  Newcastl'^.  where  two 
companies  had  provisional  orflers.  had  shown  that  it  wa  imdesiraljle 
for  two  companies  to  exercise  powers  for  the  same  area,  and  so  the 
companies  had  drawn  a  line  and  agreed  to  supply  on  the  opposite 
sides  of  the  line. 

By  Lord  Lamington  :  In  New  York  ])roiier  (exclusive  of  the 
Bronx  and  Brooklyn)  there  were  two  main  stations.  The  undertak- 
ing was  )iractically  amalgamated  and  the  supply  station  was  luider 
the  New  York  Edison  Co.  He  was  siu-e  the  ]jroruoters  v\ould  acci'jit 
a  condition  that  unless  a  substantial  simi.  to  be  named  by  tlicir 
Lordships,  were  raised  within  a  certain  time  the  ])Owers  should  at 
once  lapse,  and  he  felt  confident  the  authorised  distributors  would 
come  in  and  co-o[)erate.  Sir  .\lexander  Kennedy,  in  ad\ising  the 
L.C.C.  for  the  purposes  of  their  Bill  la.st  year,  had  estimated  the  life 
of  plant,  &c.,  at  about  the  same  periods  as  those  gi\en  in  the  Tables, 
50  years  for  buildings,  mains  30  years,  and  so  on.  JIains  did  not  now 
sulier  from  obsolescence  as  they  did  in  the  past. 

Mr.  FitzGerald  said  the  jiromoters'  position  wa-s  that  the  bills 
were  not  inconsistent,  and  not  strictly  competitive,  and  the  bills 
coming  next  were  not.  in  their  view,  svibstitutes  for  theirs.  He 
thought  he  had  said  the  Kensington  and  Westminster  Bill  was  only  a 
very  small  matter  and  he  did  not  think  it  could  be  regarded  as  a 
solution  of  the  rpiestion  of  supplying  the  London  area.  The  other 
measure  was  practically  only  an  extension  of  the  Kensington  and 
Westminster  Bill.  It  was,  of  course,  cpiite  ojien  to  their  Lordshiijs  to 
pass  all  three. 

Mb.  Hammond  was  then  cross-examined  by  Sir  Kalph  Littler  (for 
the  Corporation  of  London),  the  cost  of  the  main  trunk  lines  such  as 
they  proposed  to  put  thro\igh  the  City  of  Lonflon  worked  out  at 
about  £2,000  a  mile,  including  cost  of  laying,  but  without  the  cost  of 
trenching.  Trenching  was  more  expensive  in  the  City  than  else- 
where. 

By  Mr.  Freeman  (for  L.C.C.)  :  At  the  end  of  42  years'  working 
by  the  company  there  would  be  a  considerable  (piantity  of  obsolete 
]ilant  unless  it  had  been  renewed  at  the  end  of  25  years.  There  was 
no  ])rovision  in  the  Bill  rccpiiring  them  to  renew  the  i)lant.  but  they 
spoke  of  net  ]>rofit.  and  it  would  not  be  net  profit  unless  they  had 
made  jirovision  for  renewals.  He  supported  Mr.  Parshalls  view 
that  it  was  difficult  to  obtain  capital  if  investors  could  not  be  shown 
what  thecomi)any  would  receive  in  the  eventof  the  undertaking  being 
jjurchased  at  the  end  of  42  years.  It  might  be  to  their  interest  to 
go  on  with  ]>lant  that  was  nearing  exhaustion,  instead  of  renewing  it. 
if  it  was  capable  of  earning  revenue  and  he  did  not  consider  that 
would  be  mifair.  If  the  undertaking  were  a  profitable  one  the 
jiurchaser  should  give  the  money  the  plant  cost.  ))ro\ided  if  had 
been  i)ro|)erly  maintained.  With  regard  to  a  recent  report  by  the 
Parliamentary  Committee  of  the  L.C.C.  proposing  the  insertion  in 
the  Company's  Bill  of  provisions  that  the  powers  should  cease  unless 
£1.000,000  were  raised  within  12  months,  and  the  works  substantinlly 
commenced  in  two  year.s,  he  thought  the  time  for  the  capital  should 
be  12  months  from  the  passing  of  the  Bill,  and  he  thought  it  would 
be  better  to  put  it  at  half-a-million.  He  agreed  thai  ihc  work 
.should  be  sidjstanliall>  conuuerrced  in  Iwo  >ears.  He  did  not  think 
thcjc  should  be  any  aulhorily.  sui'h  as  1  he  Board  of  Trade,  lo  dciiile 
whelhcr  they  should  lay  ci-rliiin  nuiins  or  not.  The\-  were  now  before 
the  authority  who  coidd  give  Ihem  the  powers  to  lay  the  mains. 
They  had  put  in  what  was  practically  a  Kit,son  Clause  up  lo  250  k.w. 

Hy  Mr.  Hi.knnerha.ssktt  (for  Weslminster  City  Council)  :  In 
midition  to  power  to  supply  aulhori.sed  imilerlakers  who  wouki, 
|)roliably  come  to  the  new  I'ompauy  if  the  latti'r  were  supplying  mole 
ch(!aply  than  ihemselvus.  they  wauled  powers  to  supply  to  railways. 
tramways,  and  canals.  'I'lie  electrilication  of  railways  in  Loudon 
would  be  hasti^ned  by  their  being  able  to  obtain  elei'lric  supply 
clieupl.\ .  The  same  rule  applieil  to  Ininiwiiys  and  lanals.  With 
rogiiid  to  the  supply  to  sinull  power  eonsumers.  Iliey  had  inlroducid 
.scimetliing  that  would  save  going  to  the  Hoard  of  Trade,  and  which 
was  a  great  impniM'iueid  on  the  Kllscpii  Clause.  H(^  tlioughl  the 
local  aiithoritieH  would  be  heai<l  before  the  Honr<l  of  Trade  gave  (he 
<'oMtpany  power  to  acfpiire  any  local  supply  undertaking.  If  the\- 
charged  (he  same  nili.'H  as  the  old  underlak<;i's.  and  generaleil  more 
clii'aply  IIh'V  wiMild  iiuike  a  larger  profit,  but  Ihc  old  company  wo\dd 
lake  I  aie  Ihi-s  p.iiil  tor  the  pro.-.pi(li\e  prolil.  He  Ibou'dil  I  he 
lioHi'd  o(  TraiU  woulrl  prevent  Ihc  ciin.paiiy  from  drprivmg  Ihi  Cily 
Council  of  their  right  lo  Hc(|iiire  an  undertaking  in  (heir  area  by 
buying  the  Hintioii  and  supplying  current  from  if  to  anolliev  dislrii't 

On  Monday  the  crimH-e\amiiialion  of  .Mr.  llnuMuond  \\"aM  resumed, 
when  WilnesH  fpinlilieil  a  HialemenI  he  had  made  wilh  regard  lo  the 
supply  in  .New  York.  There  were  two  companies  siipplNing  in  New 
York  proper  (.Manlialtan  Island),  one  supplying  c.c.  and  the  oilier  a. i'. 
These  worUttd  in  sepai-ab'  areas.  In  llie  prf*Hr*iit  H<-heme  the  trunk 
cnbles  would  be  designed  to  i-arry  1,000  amps,  per  w|UBrp  inch. 


Mr.  C'Riprs  (for  the  promoters  of  the  London  Electric  Supply  Bill), 
questioned  Mr.  Hammond  with  regard  to  the  Charing  Cross  Co.'s 
cost  of  generation,  and  said  that,  according  to  his  calculation,  the 
figure  was  al)out  £300.000  too  high. 

Cross-examined  bj-  Mr.  Crip|is.  Jlr.  Hajimond  said  the  loss  in 
transformation,  &c.,  under  his  scheme,  would  be  about  10  per  cent. 
It  would  be  20  j>er  cent,  if  they  did  not  make  the  cables  of  suflfieient 
size.  Cables  could  be  made  so  large  that  they  woidd  onlj'  lose  1  per 
cent.  They  would  not  in  some  ea.ses  work  the  cables  up  to  even 
l.OtJO  amps,  per  square  in.  If  a  consumer  could  not  get  his  current 
for  jjower  from  an  authorised  distributor,  the  company  could  come 
in  and  svipply  him.  On  the  revenue  side  of  Table  7  the  figure  of 
O'liS.Sd.  per  unit  from  ])ower  users  for  32.850.()0tt  units  (amounting 
to  £!I4.252|  was  the  estimated  revenvie.  Tliey  presumed  a  consumer 
would  pay  £3.  lOs.  per  k.w..  and  0'2d.  per  unit.  jjIus  18  per  cent., 
the  difference  in  charge  between  70  k.w.  and  250  k.w.  He  did  not 
tliink  it  right  to  say  if  a  consumer  could  not  get  his  current  at  O'tiSSd. 
from  an  authorised  distributor  the  comj)any  ^^'ould  come  in  and 
supply  him  at  something  lower.  If  the  distributor  would  not  make 
the  profit  that  w'as  ottered  to  him  he  would  be  inclined  to  jivU  the 
re\enue  they  would  recei\'e  from  that  man  at  a  higher  figure.  In 
reference  to  a  statement  b\'  Mr.  Cripps  that  fi\e  of  the  London 
Companies  would  ex|)erience  a  loss  of  £113.115  by  taking  their  peak- 
loatl  from  the  j>ower  company.  ^Iv.  Hammond  said  their  scheme 
would  not  fall  because  four  or  five  companies  could  do  without  them. 
It  did  not  matter  whether  the  state  of  things  in  which  the  jiower 
company's  sujiply  wovdd  be  recpiired  came  about  two  or  ten  or  15 
years  hence.  He  thought  the  jilant  a  company  had  was  an  indica- 
tion of  the  jirobable  growth  of  the  demand.  The  companies  would 
not  put  down  jilant  without  an^•  regard  to  future  demands.  With 
res]iect  to  metallic  filament  lamjis.  the  feeling  in  the  profession  was 
that  the  more  efticient  filament  \\'ovdd  make  for  the  goot!  of  the 
industry.  \\'lien  people  saw  hov\-  immensely  cheaper  electricitj'  wa-^ 
the  metallic  filament  lamp  would  have  a  good  eflect.  The  estimateil 
prices  upon  which  the  estimated  revenue  uniler  the  L.C.C.  Bill  last 
year  and  uniler  the  jjresent  Bill  Here  taken,  were  the  same.  I'ntler 
the  Kitson  Clause  the  authorisetl  distributor  came  to  a  bargain  to 
give  the  supply  and  keep  the  power  company  out,  if  the  su|)|ily  suited 
him.  There  was  a  difference  in  the  jireseut  case,  in  which  the  ]>rice 
wa.s  fixed  in  the  Bill  itself.  He  thought  it  was  right  that  they 
should  ha\'e  to  go  through  the  same  system  of  arbitration  as  undei- 
the  Kitson  Clause,  as  regarded  their  duty  to  supply,  and  that  they 
should,  as  regarded  their  right  to  supply,  be  rid  of  all  tlie  nuichiner\- 
and  difficulties  of  the  Kitson  Clause.  If  the  authorised  distributor 
acted  the  dog-in-the-manger's  port  the  consiuiier  should  be  pro- 
tected. He  thought  there  would  be  no  objection  to  a  clause  being 
inserted  in  the  Bill  m.Tking  it  ol)ligatorv  to  supply  tho.se  power 
consumers  whom  the  authorised  distribvitors  neglected. 

By  the  Chairman  :  He  raised  no  objection  to  arbitration  by  the- 
Board  of  Trade  except  that  it  was  a  cumbersome  iiroceeding.  The 
ajipeal  to  the  Boanl  of  'J'rade  was  not  onl>'  with  regard  to  prioe-^. 
It  always  apjieared  in  ]iower  Bills  in  the  same  form.  The  .scheduli 
jirice  which  ap]>lied  to  supplies  above  250  k.w.  did  not  a|)|)ly  to  the 
smaller  eonsumers.  and  something  might  lie  put  into  the  Bill  which 
would  fix  the  prices  to  smaller  eonsumers.  He  would  be  willing  to 
accept  an  obligation  to  sujiply  consumers  at  the  prices  at  which  they 
proposed  the  authorised  distributors  should  su|)ply.  He  had  not 
sail!  thai  the  London  Electric  Supply  scheme  (for  the  prouiotei-s 
of  which  Mr.  Cripps  appeared)  was  an  imi)ossil)le  one;  but  lie_said 
the  idea  of  linking  u|)  the  networks  was  an  absurdity.  He  agreed 
with  Mr.  Crip])s  that  there  were  not  many  places  .so  large  as  London, 
bul  there  was  Niagara,  and  what  they  really  wanted  was  Niagara  in 
Lontlon. 

On  the  ipieslinu  of  llie  possilile  demand  lor  powi'r  in  London. 
Mr.  Ciiir-rs  saitl  that  out  of  the  total  of  2O8.0O0  u.P.,  roughly  half 
was  within  his  compauics'  area,  and  llu'V  were  supplying  I7.2'.l'.i  ii.r.. 
or  411  |ier  cent.  They  had  eanva.ssi'd  the  other  54  per  cent,  of  the 
possil)le  customers,  bul  he  was  tokl  it  meant  "  eiuUess  cigars.  "  and 
othi'r  iniluci-menls  to  draw  Ihem  away  from  gas  and  steam. 

By  the  Hon.  S.  Hot,i.ani>  (for  the  promolers  of  the  London 
(Westminster  and  Kensington)  Klecfriiify  Companies  Hill)  :  Since 
the  tiine  of  Mr.  Herz's  Bill  turbo  generators  had  been  iuci-ea.sed  in 
size,  and  the  class  of  machines  they  proposed  to  use  were  now  in  use 
in  Chicago.  I'robalily  ihe  largest  in  u.si'  here  were  al  Lot's  road. 
They  were  \er\'  uiucii  larger  on  ships  sucii  as  the  "  !,usitania.  He 
(li'cuied  f hi'  lurbines  used  by  the  electric  railways  here  lo  b"  a  sucie.ss. 
because  the  railwa\-  services  iliil  not  stop,  but  those  were  a  tolallx 
dilTerenl  class  of  lurbines  to  those  prop(>.sed  lo  be  nsi-d  by  his  com 
paiiy.  He  believed  Ibal,  if  the  present  suppliers  bad  perfeel  failh 
thai  the  power  company  wcuild  give  Ihem  Ihe  l.tlOO  or  2.000  k.«. 
they  would  require  af  Ihe  end  of  Iwii  years  they  would  not  cMend 
I  heir  stations.  Willi  regard  lo  the  dilTicully  of  ereiling  a  traiisforni 
ing  slalioii.  supposing  the  Westuiiusler  Co.  were  willing  lo  lake  a 
supply  troMi  Ihc  111  »  coiupanv.  be  ihoiight  Sir  .\le\iiiider  Keiuieilv 
and  he  could  find  a  place  lor  iiiich  a  station.  It  need  not  In  in  or 
iiiimedialely   ailjoining  the  present   works. 

By  Mr.  IOiiskink  PiiiidiK  (for  Middlesex  Connl>   Cm ill:    Lord 

Caiuperdown's  Coiumillee  in  l!)05  iipporliiiued  ii  pari  of  Middlesex 
lo  (he  Melropolifan  HIeiM  rie  Supply  Co..  and  aiiodier  (o  llii'  Norl  li 
Me(ropoli(an  Co.  The  bulk  audiorilies  ill  Middlesex  would,  in  hi 
opinion,  be  \erv  big  lUsdiniers  of  (he  new  company.  The  Norlh 
■NlelioiMiliiiui  hiiil  not  done  whiil  they  weiv  esialilished  lodo  gixe  ii 
chcHp  bulk  suppl\. 
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In  reply  to  the  Cliairman  :  Thp  l^.OOO  \i>lts  imilil  ho  lomtoitnMy 
transmitted  1")  miles. 

In  ivteienie  to  Mr.  I'olku-U's  statement  tlmt  tliero  wiw  only  u 
|)i)|uiliilii>ntif  U.Slii  in  tlie  aieii  in  Miiiiilesex  lor  wliieli  the  promoters 
Siiiil  iheiv  was  «  tieUI  lor  the  supiily  of  lli.iU)  H.V.,  Mr.  H.\MMONl> 
sniil  it  iliil  not  strike  him  ivs  curious.  Teopk'  went  outside  London 
on  purpose  to  get  larj;er  factories 

By  Mr.  WEnnKUiU'UN  (for  Croydon)  :  Where  iliimneys  were 
ohjected  to  t!iere  shouki,  with  ek^ctric  power,  he  fa<'tt)ries  sprin;;iii^ 
up  on  every  hanik  He  was  not  wilUnj;  to  have  it  put  in  the  15111, 
that  the\'  should  not  ha\"e  powers  in  a  district  except  with  the 
ronsent  of  the  local  authority.  That  would  defeat  the  ohject  of  the 
Bill.  He  did  not  airree  that  if  Croydon,  for  instance,  look  hulk 
supply  they  woukl  still  want  engineers  who  would  take  £792  a  year. 
.Ml  that  would  he  reipiired  wa-s  three  men  at  3()s.  a  week  each,  and 
one  switchhaard.  He  hesitated  to  believe  that  all  the  distrihulors 
would  at  once  scrap  their  works.  He  thought  the  most  ])ractical 
ihint:  would  he  for  ihi'm  to  t-ome  to  the  new  company-  for  the  demands 
o<"c*isioned  hy  their  growth.  The  total  cost  per  unit  in  the  latit 
Croydon  accounts  was  112!td.  including  capital  charges. 

By  Mr.  Wim.ia.ms  (for  Stepney  )  :  Even  if  various  distributors  who 
all  supplied  continuous  current  on  the  same  voltage  linked  up  it 
woukl  lx>  luinecessary  and  wasteful.  He  would  he  prepared  to 
aihise  liis  company  to  aecei)t  the  Stepney  clau.se.  Though  the  new 
company  coukl  supply  a  consumer  in  Stepney  more  chea|ily  than  the 
Council  could  do  from  their  own  works,  the\  must  not  do  so  before 
the  Coimcil  had  the  opportunity  of  suppl_\-ing  him. 

On  Tuesday,  in  further  i'l'oss-pxamination.  Mr.  H.VMMONIt  said 
cost  of  distrihuti^tn  \'aried  from  .">0  to  fiO  per  cent,  of  cost  of  genera- 
tion. It  woukl  not  n<»ccssarily  he  a  loss  to  Stepney  to  have  to  snpjily 
ft  7.)  k,w.  et»nsumer  at  IS  |)er  cent,  above  the  price  at  which  the_\' 
obtained  it  fr<im  the  power  company.  This  depended  upon  the 
diversit\-  factoi-.  If  two  consumers  took  1,001)  k.w.  het\\"een  them, 
anti  their  dennmds  were  for  two  different  times  of  the  day,  the 
Coun<'il  would  only  have  to  take  500  k.w..  and  the  diversity  factor 
woukl  give  the  Council  their  |)rofit.  The  Council  would  pay  t2,2.")0  at 
£4,  lOs.  |ier  k.w.,  anil  the  consumers  would  pay  il.r)00  or  100  |ier  cent. 
more.  Stepney  were  likely  to  lose  a  great  deal  of  money  by  s\ipply 
ing  under  present  conilitions,  as  counsel  (Mr.  Williams)  stated  that 
they  now  supplied,  at  a  flat  rate  of  Id.  or  at  Ad.  per  unit  plus  a  certain 
charge  [H^r  kilowatt. 

By  Mr.  Moktkn  (for  West  Ham)  :  If  West  Ham  had  to  get  addi- 
tional plant  during  the  next  two  years  it  woidd  not  have  to  he 
scrapped  after  the  new  comj)any  started.  Assuming  that  all  the 
stations  hail  to  he  closed,  ami  the  jilant  sold,  there  were  stations  in 
other  parts  of  the  world,  with  some  of  which  he  wax  connected,  and 
for  which  |ilant  might  he  purchased  at  a  slight  discount  olT  what 
hod  just  been  paid  for  it.  With  regard  to  the  cables  coming  through 
West  Ham  he  thought  West  Ham  should  welcome  the  cables  as  they 
would  be  paid  rates  for  them. 

By  -Mr.  A.  B.  C'ank  (for  Marylebone):  E\en'if  Marylebone  Council 
could  supply  themselves  more  cheaply  than  the  new  company  eoidd 
they  would  not  leave  Alarylebone  out  of  the  Bill.  It  would  not  cost 
them  a  good  deal  more  to  deliver  onergy  at  the  Councils  switchboard 
than  it  woidd  cost  the  Council  to  do  so.  The  latter's  capital  charges 
were  £21.  9s.  [jer  k.w.,  and  the  company's  were  £12.  The  load- 
factor  of  the  eon>pany's  supply  was  estimated  at  54  per  cent.  He 
anticipated  that  if  Marylebone  came  to  them  for  2,000  k.w,  for  the 
|ieak,  they  would  in  order  to  take  full  ad\antage  of  the  snjiply  at 
0"22d.  per  unit,  take  as  many  units  lus  they  could.  To  some  extent 
he  would  expect  a  better  load-factor  in  an  industrial  than  in  a 
residential  district,  but  in  St.  James",  where  there  were  practically 
no  factories,  the  load-factor  was  ls;S  and  estimated  to  increase  to  20, 
Marylebone  Coimeil  could  not  compete  with  the  new  eomfiany  for 
power  supply,  on  account  of  higher  capital  charges.  There  was 
always  a  diversity  factor.  If  the  L.C'.C.  tramways  were  supplied 
through  20  substations  from  a  generating  station  at  Barking,  there 
would  be  a  diversity  fa<tor  of  125.  If  the  company  had  to  give 
siieh  supply  to  the  Council  they  would  treat  the  20  substations  as 
separate  consumers,  and  charge  £4.  lO.-i.  per  k.w.,  and  0'22d.  ]ier  unit 
in  respect  of  each  of  them.  He  did  not  know  whether  a  consumer 
could  order  current  for  his  motors  in  12  different  houses,  and  have  the 
charges  for  them  lumped  together  so  that  he  woidd  get  the  advantage 
of  the  diversity  factor,  l)ul  he  did  not  think  so. 

By  Jlr.  CH.MtTEiiiN  (for  Hampstead)  :  L'nder  the  MetroiJolitaiL 
Company's  powers  Hampstead  had  the  option  of  taking  hulk  supply 
In  supplying  Hampstead.  where  a  i)eriodicity  of  !)0  wa.s  used,  the 
company  would  ha\e  to  convert  their  50  cycles  to  !)0. 

By  ilr.  CoLliTHOi'K  JIuNRO  (for  St.  I'ancras  and  Shoreditcii)  : 
.Although  St.  Pancras  would  get  down  their  costs  to  0.024  per  unit 
if  they  extended  their  works  and  relied  upon  their  own  |>lanl  to  deal 
with  increased  demands,  they  would  still  make  a  big  saving  by 
taking  supply  from  the  company.  Slost  of  the  load  factors  in  St. 
Pancras  were  small,  but  by  aggregation  they  might  become  of  high 
diversity.      In  Shoreditch  too,  the  power  consumers  were  all  small. 

By  Or.  Mac.vsskv  (for  South  Essex  Water  Co.)  :  The  power  com- 
pany's mains  as  they  left  Barking  would  probably  occupy  a  larger 
.space  than  had  ever  bceti  ociupicd  by  electric  mains  before.  Koi- 
condensing  w-ater  for  their  works  they  proposed  to  go  to  the  Thame  „ 
They  w<juld  have  about  1)00,000  gallons  of  water  imprisoned  in  their 
pipes  on  the  way  back  to  the  Thames.  Even  for  boiler  feed  water 
they  were  not  bound  to  go  to  tlie  Sotlth  Essex  Co.      Thames  water 


woukl  i)e  suitabli'  if  purllii'd.      They  would  probably  sink  their  own 
Wells. 

By  Mr.  .Snowdkn  (for  Hammer.smith)  :  He  was  not  aware  that 
Hannuersmith  was  supplying  more  pe>wer  than  private  lighting,  and 
that  the  power  deuuind  was  2,400,000  units  piM-  annum.  If  the 
power  company  refu.sed  to  supply  to  a  consumer  over  2.50  k,w.,  be- 
i-ause  he  would  not  enter  into  a  contract  for  seven  years,  he  could  go 
to  HaMunersmith,  but  they  woidd  not  be  obliged  to  supply  him  under 
Sd.  per  unit. 

H\  Mr.  (!erald  Sandeks  (for  Islington)  :  In  foroea-sting  the  future 
load  factor  they  had.  as  Mr.  Parshall  liad  said,  given  Islington  the 
bcnclit  of  the  doubt.  Islington's  average  price  was  2!l3d.,  and  even 
if  they  took  supply  at  the  company's  maximum  prices  they  would 
make  a  big  prolit.  If  Islington  supplied  some  current  for  ])owcr  at  a 
Id.  Hal  rate  with  a  l>  per  cent,  load  factor,  the  compan.y  could  not 
help  them.  They  coukl  not  suggest  any  system  at  which  Islington 
could  make  a  profit  at  a  flat  rate  of  Id. 

Ke-cxamined  hy  .Mr.  Talbot.  Mr.  Ha.mmoni>  said  the  North  Jletro- 
politan  Co.'s  maximum  |)rice  wiis  'iU\.  subject  lo  certain  con- 
ditions, hut  their  Stoke  Newington  price  was  aljout  l.^'d.,  with  some 
obligation  on  the  ioni|iauy  to  bear  any  loss  l)y  Stoke  Nowington. 
he  thought  for  two  or  three  years.  He  did  not  approve,  of  the  sug- 
gestion that  the  local  authorities  should  liave  the  right  of  veto  as  to 
the  points  at  which  the  company  should  supply.  They  must  guard 
themselves  against  a  local  authority  saying,  "  We  should  like  100  k.w, 
at  12  different  ])oints."  Tlu^  liill  provided  for  the  control  liy  the 
authority  a-s  to  the  route.  The  company  would  have  authority  to 
go  to  certain  consumers,  and  the  local  authority  would  say  the  route 
bv  which  they  were  to  reach  a  particular  consumer.  That  wa-s 
subject  to  appeal  to  the  Board  of  Trade. 

Mr.  Hammonii  then  went  fully  into  his  calculations  regarding 
Croydon,  which  he  had  taken  as  a  typical  case.  He  said  Mr.  Wedder- 
hurn  had  stated  that  Croydon's  operating  costs  were  about  .Jd.  per 
unit,  and  therefore  if  they  paid  the  conijiany  £4,500  for  1.000  k.w. 
they  would  save  hy  taking  current  from  the  company.  He  showed 
that  the  various  demands — tramways,  private  and  public  lighting, 
heating,  and  power — were  so  varied  as  to  times  ot  demand  that,  on 
the  1.000  k.w.  a-ssiiined  to  ha\e  been  paid  for,  Croydon  could  get  a 
load  factor  of  04  per  cent.  If  Mar.%  lehone  were  at  a  disailvantago 
in  not  being  able  to  extend  their  station  the  company  jjroposed  to 
relieve  them  of  that  ilisadvantage.  The  longer  term  a  consumer  was 
required  to  bind  himself  to  take  ciu-rent  under  the  power  bills  than 
untlcr  the  powers  held  liy  the  jiresent  distributors  was  necessary 
because  the  capital  outlay  was  larger. 

In  reply  to  Lord  Saunderson  :  With  regard  to  the  cpiestion  of  the 
power  of  the  company  to  offer  higli  |)ressure  a.e.  to  a  di-stributor  at  a 
certain  low  price,  and  then  sui)ply  d.c.  to  soinebody  within  the  same 
district  at  the  same  price,  and  thus  compete  unfairly,  this  question 
was  raised  with  regard  to  Ste|>ney  who  now  sujipls  c.c.  The  power 
company  would  offer  Stepney  either  transformed  a.c.  or  d.c.  Unless 
they  [jut  down  special  mains  Ste|iney  coukl  not  distribute  the  ihree- 
jihase  a.c.  The  question  was  whether  the  company  could  go  to  one  of 
the  Council's  customers  and  advise  them  not  to  take  d.c.  from  the 
Council,  but  transformed  a.c.  from  the  company, 

Jlr.  T.4LBOT  said  the  point  would  be  consiilered,  and  a  suggestion 
for  dealing  with  it  submitted  to  the  Committee. 

In  reply  to  Lord  W'elby  Mr.  Hvmmond  said  they  tlid  not  anticijiate 
getting  the  demands  from  the  large  tramway  undertakings.  The 
L.C.C.  was  the  only  one  within  the  Administrati\e  County,  and  they 
had  large  generating  stations. 

Parliamentary  Intelligence  continual  on  p.  :':'s. 


Electric    Railway    for    Postil  'Work. — According    to    the 

Dlat'.cr  /':(!■  Pngl  mid  Tr/  yni/ihii',  tlio  (Jcnn;iil  Post  <)rtice  autlio- 
ritius  are  considering  tlio  (jiicstion  of  coiinocling  the  (ienei'al 
Post  Uttiee  in  iJerlin  witli  the  various  stations  by  means  of  a 
.special  underground  railway.  It  is  hoped  hy  thi.s  means  to 
avoid  the  delays  iiise])aiiiljle  from  the  ordinary  street  methods 
of  carriage,  and  thus  to  obtain  a  better  postal  service.  A  short 
length  of  track  from  the  PostOttice  to  the  Potsdaiuer  Bahnhof 
will  first  be  built  and  used  for  experimental  work.  The  tunnels 
will  be  built  directly  under  the  roail  surface,  and  will  be  G  ft. 
wide  by  2.^  ft.  high.  The  railway  will  be  double-track  through- 
out, and  will  have  a  gauge  of  1  ft.  4  in.  Between  the  tracks  a 
pit  will  be  provided,  allowing  au  insiioetion  of  the  track  to  be 
made  and  repairs  to  be  carried  out.  The  "driverless"  trains 
will  consist  of  an  electric  locomotive  drawing  four  cars  each 
containing  a  large  sack  of  letters.  The  rimning  speed  will  be 
25  miles  an  hour,  and  will  be  independent  of  load,  curves  and 
gradients.  The  headway  will  be  90  sees.  Above  each  track- 
will  be  )ilaced  two  "  third-iiils,"  which  will  be  about  1  ft.  fi  in, 
from  the  track  in  the  tunnels  and  6  ft.  0  in.  in  the  postal 
buildings,  the  trolleys  being  G  f t.  9  in.  long.  The  locomotives 
and  cars  are  of  the  two  axle  type,  the  former  being  equipped 
with  two  motors.  For  working  this  railway  low-tension 
three  phase  current  will  be  used. 
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'  THH  HLBOTRICIAN"  INDUSTRIAL  SUPPLBMBNT. 

With  the  number  of  "  The  Electrician  "  for  Sept.  14,  1906,  was  isBued 
the  first  of  a  aeries  of  "Industrial  Supplements,"  to  be  publi8he(J  from 
time  to  time  with  "  The  Electrician."  The  twenty-third  issue  of  the 
Supplement  will  be  issued  (Gratis)  with  "  The  Electrician  "  for  May  '23. 

The  "  Inddstrial  Supplement"  is  a  comprehensive  record  of  develop- 
ments in  Eleotrioal  Plant,  Maohinery,  Apparatus,  Accessories,  Sundries 
and  Materials,  and  of  their  proved  suitability  for  various  Industrie  1 
purposes. 

We  invite  descriptions  and  illustrations  of  New  Applioations  of  Eleotri- 
city  to  Industry,  and  shall  cordially  welcome  any  assistance  we  may 
receive  in  oonneotion  with  the  Supplement. 

The  "Industrial  Supplement"  is  holed  for  filing  or  hanging,  and 
filing  covers  can  be  supplied  for  holding  6  or  12  issues. 


THE  HALIFAX  TRAMWAYS  ENQUIRY. 

The  report  by  ]\Iajor  ('.\i;iiE\v  and  Mr.  Gi!.\ii.\:\l  HaKRIS 
upon  the  woikiiig  and  manngeinent  of  the  Halifax  Corpora- 
tiiiii  Tramways  reveals  a  ,state  of  allaiis  which,  although  not 
radically  wrong,  cannot  be  described  as  altogethor  salisfae- 
loiy.  Till'  tramway  routes  in  Halifax,  accoriliug  to  the 
report,  liiirder  upon  tlie  limit.s  of  )iossible  safe  working  by 
tdcclric  cais  lilted  w  itli  llie  ordinary  Hanged  wheels  running 
on  grooved  rails,  for  not  only  arc  the  gradients  stee|i.  but  the 
1 1  ills  arc  long  and  with  many  curves,  and  the  exudations  from 
the  soil  and  deposits  from  tlie  air  and  fitun  other  traffic 
frequently  produce  a  greasy  surface  on  the  rails.  Further, 
the  track  does  not  appear  to  have  been  maintiined  in  a 
\cry  efficient  state.  It  was  desirable,  therefore,  that  every 
jiossible  precaution  should  be  taken  in  the  working  of 
tliese  lines. 

<  iiic  lit  the  most  important  jioints  raised  in  ihe  report  is 
the  (pieslion  of  using  double-deck  ears.  The  0[>iiiion  i.s  ex- 
pressed that  there  would  be  greater  safety  ami  ease  of 
control  with  single-deck  cars,  and  this  opinion  will  ])ro- 
bably  be  endorsed  by  most  engineers.  A  covcred-iii  tO]>-deck 
with  a  full  loadof  passengerscannot  conduce  to  tlie  stability 
of  a  car,  more  particularly  if  I  he  wheel  base  is  somewhat 
short.  It  is  nofieeable  that  double-deck  ears  arc  very 
seldom  used  in  other  countries.  They  are  to  be  seen  in 
Paris,  but,  generally  speaking,  it  is  the  single-deck  car  tiint 
is  paiamoiintoii  the  ('out  ineiit  and  in  .Anieiica.  SirCl.lFTON 
Iv'iiiUN;^o.v  is  reported  to  have  .^,\id  recently,  on  his  return 
I II nil  abroad,  that  double-deck  cars  were  really  disadvauta- 
geoiis  on  account  of  the  delay  they  caused  in  setting  down 
and  taking  up  pa.sseiigers.  No  doubt  this  may  freipieiitly  be 
ilip  case,  but  it  appears  to  us  tliai  Ihe  (|uestion  di'pcnds  lo  a 
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lar^e  extent  upon  the  density  of  the  traffic.  For  example, 
on  certain  piuliuns  of  the  r.oml.m  County  Council  traiii- 
wavs  .system,  the  use  uf  single-deck  cars  would  necessitate 
a  much  greater  number  of  cars,  but  it  would  beditlicult  to 
reduce  the  headway  to  the  conesi)ondinf;  extent.  t)ii  the 
other  hand,  in  many  ))rovincial  towns  tliere  does  not  seem 
to  be  any  reason  why  single-dccU  cars  .should  not  be  largely 
adopted.  Tiiere  would  lie  less  weight,  less  wear  and  tear, 
and  the  conductor  would  not  lie  out  of  sight  of  tlie  plat- 
form, which,  from  the  point  of  view  of  safe  working,  is  a 
desirable  feature.  To  some  extent,  no  doubt,  the  question 
is  one  that  is  allected  very  largely  by  climate.  The  single- 
deck  open  cars  which  are  to  be  seen  in  many  parts  of  the 
Continent  arc  very  convenient  from  the  point  of  view  of 
handling  of  traffic,  but  they  would  not  be  always  acceptable, 
iu  our  climate,  though  a  convertible  type  of  car  might  be 
adopted. 

With  regard  to  sanding,  great  stress  is  laid  in  tlie  report 
upon  the  necessity  of  arranging  matters  so  that  sand  can 
he  distributed  both  behiml  and  in  front  of  the  wlieels  in 
ease  of  ruiniing  back,  and  also  that  an  emergency  supply 
of  sand  siiould  lie  capable  of  being  gii^en  when  necessary. 
The  brakes  also,  as  might  be  expected,  receive  a  good  deal 
of  attention  in  this  report.  The  opinion  is  expressed  that 
every  car  should  be  fitted  with  an  ethcient  emergency 
brake  as  well  as  an  adjustable  brake  for  continuous  use  for 
controlliug  speed  down  steep  inclines.  Preference  appears 
to  be  given  to  some  form  of  inagnetic  track  brake,  since 
this  demands  the  minimum  of  strength  and  nerve  on  the 
part  of  the  driver,  and  it  is  recommended  that  all  the  cars 
which  are  used  on  gradients  steeper  than  1  in  14,  or  for 
speeds  exceeding  10  miles  per  hour,  should  be  fitted  with 
either  the  Spencer  track  brake  or  a  track  brake  having  at 
least  an  eijual  power  and  capable  of  as  rapid  application. 
It  is  remarked,  very  truly,  tliat  no  brake  acting  tlnough 
the  contact  between  wheels  aud  rails  alone  can  Ijc  con- 
siJen-d  cllicicnt  under  these  conditions.  Attention  is  also 
i-alled  to  tlie  desirability  of  giving  a  skid  brake  a  trial  on 
these  lines. 

Perliaps  the  most  unsatisfactory  poiut  to  whicli  atten- 
tion is  called  is  the  multiplicity  of  controllers  in  use  at 
Halifax.  At  present  there  are  four  distinct  types — namely 
(1)  Xo  rheostatic  brake,  a  run  liack  being  provided  for  by 
■short-circuiting  the  motors  ;  (2)  rheostatic  brake  brought 
into  use  simply  by  turning  the  controller  handle  to  the 
vanoiis  brake  stops,  a  run  back  being  provided  against  by 
short-circuiting  the  motors ;  (.">)  rheostat  brouglit  into 
use  by  bringing  the  controller  handle  into  the  off-posi- 
tion, then  the  reversing  handle  to  backward  position, 
and  afterwards  the  controller  handle  to  the  various 
brake  stops,  a  run  back  lieing  jirovided  against  by  briiig- 
utg  the  controller  handle  to  the  brake  stops  successively, 
leaving  the  reversing  handle  in  the  forward  position  ;  and 
(4)  rheostatic  Virake  as  in  the  second  type,  but  with  no  run 
Mck.  Of  tliese  four  types  the  third  is  particularly  bad, 
'lecau.se  the  driver  must  always  consider  very  carefully  what 
he  18  doing  ;  as  it  i.s  necessary  to  put  over  the  reversing 
bandit-  in  order  to  obtain  a  braking  effect  when  running 
for\\-ard,  the  driver  would  be  very  apt  to  do  the  same  thing 
in  the  event  of  a  run  back,  thus  entirely  defeating  his  object. 
Ideally,  all  cars  on  one  system  should  be  controlled  Viy 


precisely  the  same  means.  Unfortunately,  it  is  not  always 
easy  to  obtain  such  simplicity,  more  jiarticularly  when 
brakes  are  being  evt)Ivcd  and  new  types  being  introduced, 
but  we  think  that  uniformity  might  be  aimed  at  as  far  as 
possible,  and  that,  at  least,  those  types  of  a  dangerous  kind 
should  be  eliminated. 


OBITUARY. 


FRANCIS  HUGHES  WEBB. 

We  regret  to  record  the  death  of  Mr.  Francis  Hughes  Webb, 
for  20  years  secretary  of  the  Institution  of  Electrical  I'^ngineers, 
which  occurred  on  Sunday  last  at  his  residence,  H7,  Briardalc- 
gardens,  Finchley-road,  London,  N,W.  The  funeral  took  place 
yesterday  at  Hamp.stead  Cemetery.  Mr.  Webb  was  in  his 
f<4th  year. 

Jlr.  Webb  was  born  in  London  on  December  8,  1824,  and 
received  his  early  education  at  University  College  School  and 
afterwards  at  the  I'xole  Normale  in  Brussels.  He  made  his 
hrst  acquaintance  with  engineering  work  in  Germany  under 
Mr.  John  Player,  shortly  afterwards  returning  to  England  to 
take  up  a  position  in  the  audit  ottice  of  the  London,  Brighton 
&  South  Coast  Railway.  In  1844  Mr.  Webb  was  appointed 
Secretary  and  Librarian  to  the  Royal  Institute  of  Britisih 
Architects,  while  in  1H.50  ho  entered  the  service  of  thcElcclric 
Telegraph  Company  as  assistant  to  the  engineer-in-chief. 
Shortly  afterwards  he  became  private  secretary  to  Mr.  J.  L. 
Ricardo,  who,  besides  being  chairman  of  the  above  company, 
was  closely  connected  with  many  other  industrial  concerns, 
and  in  this  position  Mr.  Webb  had  the  advantage  of  coming  into 
contact  with  some  of  the  most  prominent  engineers  of  the  time. 

In  186.5,  Mr.  Ricardo  having  meanwhile  died,  Mr.  Webb 
again  entered  the  service  of  the  London,  Brighton  &  South 
Coast  Bailway  as  Assistant  Secretary,  resigning  this  position 
two  years  later  to  become  associated  with  Mr.  Edwin  Clark, 
under  whom  he  had  worked  when  with  the  Electric  Telegraph  Co. 
Besides  his  engineering  work  Mr.  Webb  was  at  this  time 
secretary  to  several  public  companies. 

In  1878  he  began  his  20  years' connection  with  the  Institu- 
tion of  Electrical  Engineers,  foimded  in  that  year  under  the 
title  of  the  Society  of  Telegraph  Engineers  and  Electricians. 
He  did  not  at  first  relinquish  his  other  appointments,  but  in 
1885,  owing  to  the  increasing  growth  of  the  Society',  the  Coun- 
cil found  it  necessary  that  he  should  devote  his  whole  atten- 
tion to  the  Society's  affairs,  including  editing  the  ■lourwil. 

Mr.  Webb's  efforts  on  behalt  of  the  Institution  arc  too  well 
known  to  need  recapitulation  here.  During  his  occupancy  of 
the  secretaryship  the  membership  trebled  in  number.-',  and  it 
is  certainly  not  too  much  to  say  that  this  result  was  largely  due 
to  his  exertions.   He  retired  from  ottiee  on  February  12,  1898. 


F£SSENDEN  S    INTERFERENCE     PREVENTER 
WIRELESS  TELEGRAPHY. 


FOR 


Several  accounts  of  tests  made  with  the  Fessenden  system 
by  the  U.S.  navy  representatives  have  referred  to  the  remark- 
able immunity  secured  in  working  at  the  same  time  as  other 
stations  close  by  and  with  wavelengths  not  very  different,  by 
the  employment  of  the  inventor's  so-called  "  interference  pre- 
venter." Since,  however,  no  details  have  been  published  as  to 
the  mode  of  action  of  this  device,  there  has  existed,  besides 
soine  curiosity  as  to  the  means  employed,  also  no  little 
scepticism. 

The  patent  specification  has  now  been  published,  and  so  the 
jirinciple  eni|)l()yed  can  be  described,  altiiuugh  there  arc  prob- 
ably a  nundwr  uf  detail;  to  whiih  attention  liai  to  be  paid  fur 
successful  results  to  be  obtained  in  practice. 

The  method  is  stated  to  be  based  upon  the  fact  that  resonance 
curves  in  general  have  a  curvature  of  the  same  sign.  Hence, 
if  three  circuits  having  very  small  damping  are  carefully 
tuned,  the  one  circuit  to  the  frequency  which  it  is  desired 
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to  lecL'ive  and  the  other  two  circuits  to  a  higher  and  a  lower 
frei|ueucy  respectively,  the  two  latter  circuits  can  be  made  to 
neutralise  the  cfl'ect  of  disturbing  impulses  (/,r.,  those  not  of 
the  desired  frequency)  caught  by  the  properly  tuned  aerial  and 
which  otherwise  would  bo  heard  in  the  receiving  instrument. 

Though  in  practice  a  single  vertical  antenna  is  employed, 
connected  to  three  separate  tuned  circuits,  it  is  preferred  to 
describe  the  arrangements  as  applied  to  the  case  where  three 
separate  antennw  are  used  to  arrive  at  the  same  result.  Here 
the  three  receiving  antennre  which  we  will  call  Ai,  A,  A-,  are 
tuned,  A  to  the  frequency  at  which  it  is  desired  to  receive,  Aj 
to  a  somewhat  higher  and  A.  to  a  somewhat  lower  frequency. 
Each  aerial  circuit  contains  a  detector,  which  is  preferably  a 
solid  barretter,  and  the  necessarj'  cell  and  potentiometer  ar- 
rangement. The  receiving  or,  rather,  indicating  instrument 
is  a  telephone  having  four  coils,  two  on  each  limb  of  the  mag- 
net. Calling  these  coils  Ci,  C,  C,  C,  to  correspond  with  their 
respective  aerial  circuits  it  is  arranged  that  one  pair,  CC,  is  in 
circuit  with  the  correctly  tuned  antenna  A,  and  one  each  of 
the  other  coils — viz.,  C,,  Co,  with  anteniia'  A,,  A^  respectively. 
These  two  latter  coils  are  arranged  so  tliat  their  windings 
oppose  the  action  of  those  of  the  coils  CC,  and  they  are 
made  somewhat  weaker  than  these  coils  (fewer  turns). 
It  will  be  seen  that  on  a  disturbing  impulse  striking 
all  three  antennaj  this  will,  if  not  in  tune,  pioduce  nearly 
equal  efTects  in  the  barretters,  and  hence  these  eflects 
will  neutralise  each  other  as  regards  their  efTect  on  the 
diaphragm  of  the  telephone.  If,  however,  the  oscillations  are 
of  the  pioper  frequency,  the  barretter  in  the  antenna  circuit  A 
will  be  very  much  more  strongly  affected  than  either  of  the 
others,  and  the  telephone  diaphragm  will  be  actuated. 

This  efi'ect  can  be  enhanced  by  making  the  damping  of  the 
circuits  Aj  Aj  somewhat  greater  than  that  of  circuit  A.  Still 
further  securitj-  against  disturbances  can,  if  desired,  be  obtained 
by  having  recourse  to  mechanical  means  depending  upon  the 
use  of  group  frequencies  ;  several  arrangements  by  Prof,  Fes- 
senden  with  this  aim  in  view  are  already  well  known. 

The  adjustment  of  the  relative  strength  of  the  coils  is,  of 
course,  the  most  important  point,  and  as  regards  this  it  is 
stated  that  the  balancing  can  be  effected  by  calculation  or  tiial, 
or  l)v  a  combitiation  of  both. 

The  arrangement  is  thus,  oti  the  whole,  very  simple,  while 
the  test  results  have  shown  that  it  is  effective.  It  will  doubt- 
less be  argued  in  this  country  that  an  unnecessary  complica- 
tion has  to  be  added  to  the  existing  wireless  equipment.  But 
Prof.  Fessenden — who  can  scarcely  be  considered  as  a  dis- 
believer in  the  future  of  wireless  telegraphy — states,  with 
some  directness,  that  mere  tuning  to  the  wave-frequency,  how- 
ever careful  such  tuning  may  be,  does  not  sufficiently  ensure 
against  inteniiption  from  disturbing  source.=,  and  especially 
where  the  number  of  closely  adjacent  stations  is  considerable. 

It  a|ipcars  from  this  that  it  is  the  more  severe  working  con- 
ditions prevalent  in  America  which  liave  necefsit.ited  the 
development  of  a  self-protective  system  such  as  we  have 
scarcely  foui:d  necessary  as  yet  in  this  countr}',  wlicre  the 
stations  arc  but  little  closer  now  than  in  the  days  when  it  was 
admiltol  that  interference  could  not  lie  i)roveutcd.  In  any 
case,tince  the  Uritish  Isles  are  not  ver^"  largo  there  will  probalily 
come  a  time,  if  the  use  of  wireless  telegraphy  coulinues  to 
advance  at  its  present  rate,  when  some  special  device  for  ])re- 
vcnting  interfeiencu  from  neighbouring  stations  cannot  well 
be  dispensed  with. 


CORRESPONDENCE. 


IS  Till-:  CONSULTING  KNtJINHEll  NECESSARY  ? 

10  niK  KDITOK  OF  TIIK  KL.KCTKIUIAN. 

Silt:  Within  the  covers  of  a  technical  papir,  which  nucos- 
sarily  aildresae.s  itself  to  makers,  designers  and  vendors  of 
eltctrical  plant  rather  than  to  the  Imycrs,  one  usually  Las  to 
conxidci'  the  advantage  of  llie  I'lc.ctrical  industry  as  measured 
(and,  indeed,  il  is  l,o  a  great  e.vteiit  thi^  case)  liy  lln'  iniincdiatc 
money  advaiiliigc  of  the  vemiors,  makcMs  and  designers.  'I'here 
)»,  however,  another  point  of  view  which,  like  the  scooiiil  jiictuio 
i  n   H  stereoscope,  is  necessary  to  sec  the   matter  in  its  true 


relief.  I  allude  to  the  view  taken  by  the  buyer  and  user  of 
that  ])lant.  Thus  we  cannot  say,  without  much  statistical  data, 
that  the  ver;,'  low  prices  at  which  motors  are  sold  is  definitely 
bad,  for  it  is  certain  that  small  capital  charges  for  a  jiower 
house  or  for  the  electrical  eijuipment  of  a  factory  are  of  very 
great  good.  This  is  a  direct  advantage  to  that  section  of  the 
electrical  industry  who  are  buyers,  and  incidentally  to  the 
vendors  of  other  apparatus,  which  would  not  have  been  called 
for  but  for  the  cheap  motors. 

The  business  of  buying  carefully  and  well  is  an  important 
one,  and  under  the  modern  conditions  of  high  specialisation 
demands  skill,  business  habits  and  knowledge.  It  is  incontro- 
vertible that  good  purchasing  is  good  for  the  buying  half  of 
the  electrical  community.  It  is  reasonable  to  believe  that  it  is 
good  for  the  selling,  designing  and  making  half. 

As  a  proposition  in  political  economy  it  can  be  maintained 
that  it  is  better  to  deal  with  a  purchaser  who  knows  what  he 
wants  as  well  as  the  limits  of  what  is  technically  obtainable 
rather  than  with  one  who  simply  wmifs,  in  complete  ignorance 
of  what  he  can  get,  of  what  is  good  for  him  or  of  what  it  will 
cost  him.  In  England  it  is  ciuite  common  to  hear  a  person 
admit  frankly  that  such-and-such  a  branch  of  knowledge  is 
entirely  outside  his  province.  In  certain  countries  abroad  it 
is  far  more  unusual  to  hear  such  a  remark,  and  it  is  charac- 
teristic of  this  country,  in  which  a  man's  shortcomings  are 
admitted  b^'  himself,  that  the  same  man  with  equal  frankness 
will  cpiote  Sir  Julian  Goldsmid's  wise  saj'ing,  "  No  advice  is 
worth  having  that  is  not  paid  for."  The  outcome  of  this  is  the 
paid  adviser — the  consulting  engineer,  the  consulting  chemist, 
mineralogist,  &:c.  The  alternative  course,  overlooking  Sir 
Julian's  dictum,  is  to  try  to  get  advice  for  nothnig — write 
round  to  a  number  of  makers,  invite  schemes  and  pick  the 
vendors'  brains. 

Apart  from  what  you,  Sir,  pointed  out  so  abl}'  in  your  load- 
ing article  as  to  the  waste  of  time  and  money  in  which  the 
selling  half  of  the  electrical  industry  is  involved  by  the  re-dii- 
plication  of  work  so  caused,  the  question  maj-  rcason.ably  be 
asked — Can  this  self-sufficient  buyer  really  hoi>e  to  learn  his 
markets  in  one  such  plunge,  and  can  anyone  buy  to  advantage 
without  knowing  his  markets  ?  The  ansAver  is  quite  clear, 
No  !  And  as  for  the  layman  picking  the  brains  of  a  vendor  of 
electrical  goods  without  paying  for  the  knowledge,  the  propo- 
sition is  childish. 

Abroad,  to  get  out  of  this  obvious  impasse  and  to  make 
sure  of  the  vendor's  interest  being  identified  with  the  purchaser's 
in  some  measure,  the  latter  makes  the  vendor  finance  him. 

Those  who  visited  German}'  with  the  I.E.E.  some  few  years 
ago  during  the  days  of  the  electrical  depression  there  heard 
something  of  the  results  of  such  doings.  For  then  we  had 
the  converse  proposition. 

A  man,  chiclly  or  only,  versed  in  electrical  matters  is  sud- 
denly called  upon  to  have  an  opinion  (and  to  back  that  opiDion 
with  muney  advances)  ui)on  the  value  of  a  factory  which  makes 
pluniputldings,  or  glass  buttles,  or  the  piospects  of  a  cohnia- 
tion  scheme  among  the  Thibctians.     Such  a  system  is  fauU- 

As  a  humlile  mcndici-  of  the  fraternitv  of  consulting  i 
necrs,  1  may  be  pn'judiccd  when   1  suggest  that  the  que^' 
of  your  headline,  ''  Is  the  Consulting   Engineer  Necessai_\ 
is  not  capable  of  a  monosyllabic  answer.    No  one  is  necessaiy, 
but  unseen  though  they  may  be  b)' one-half  of  the  eleclriitt 
world,  we  have  oui-  vile  uses  to  the  other  half.—  I  am,  &c  , 

82,  Victoria  street,  S.W.,  May  11.     Mkkvvn  O'GciiiMW 


TO   TlIK    KDrroU    ()!••  TIIK    Kl.KCTKK'IAN. 

Sii;  :  As  one  who  has  employed  a  consulting  engineer  for  all 
my  electrical  work  with  the  utmost  .satisfaction  for  11  yearn 
past,  I  vontuie  to  join  in  (he  discussion  you  have  raised. 

y\s  far  as  I  know  nobody  objects  to  the  good  consulting 
engineer,  and  everybody — including  the  bad  consulting  engi- 
neer—objects to  the  I'lhei-  bad  consulting  engineers.  The 
remedy  suggested  by  "  Maiuifacturer  "  is  simple.  Let  a  com- 
niittce  b('  formed  of  men  of  high  standing  as  (ir.st  .sigiuitorics 
111  a  sort  of  niMlual  agroonient,  and  invite  runsultants  to  join 
the  list.  A  minute  subscription  would  pay  all  |>osttti  .ind 
organising  expi'nses. 

The  thing  should  bo  done  under  the  regis  of  the  Institution 
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of  Klectrical  Engineers  (or  cloctiital  nioii.  ami  iiinlcr  the  other 
institution  for  othci  men  ;  but  tlio  whole  coipoiate  body  of 
the  professii'iiil  men  should  form  one  unit  like  the  Bar. — I 
am,  iV-'c, 

London,  M.iy  IG.  N.  G.  Nkei:. 

TO   THE   ElHTnU    OF  THE   ELECTIULIAN. 

SiK  :  The  question  asked  in  your  issue  of  the  8th  inst.  is  of 
grtat  interest,  and  at  the  same  time  one  which  I  believe  will 
educe  veiy  few  judicially-minded  answers.  It  is  almost  bound 
to  be  so  by  reason  of  the  existence  of  large  numbers  of  persons 
who  from  bad  experience  in  the  direct  cm|)loyment  of  con- 
tractors and  manufacturers,  and  others  who  have  fared  badly 
when  employing  consultants,  hold  ver^-  pronounced  views  pro 
and  con  resi)ectively.  In  fact,  I  would  say  that  the  (pics- 
tion  cannot  be  forcibly  and  definitely  answered  at  all,  and 
that  the  only  verdict  possible  is  that  some  con.sulting  engi- 
neers are  decidedly  unnecessary,  and  that  in  dealing  with  some 
contractors  not  only  is  it  necessary  to  have  expert  advice,  but 
it  is  prudent  to  also  engage  a  special  staff  of  detectives,  legal 
assessors,  sheritV,  hangman,  fee. 

Any  way  this  gives  a  tine  opportunity  for  us  poor  con- 
tractors to  temporarily  drop  our  wonted  subservient  attitude 
to  the  class  now  being  tried  for  its  life,  and  I  ofter  the  follow- 
ing as  what  I  believe  to  be  a  representative  contractor's  view. 

Generally  speaking,  we  should  always  prefer  to  have  a  con- 
sulting engineer's  specification  to  ipiote  and  work  to,  and  a 
qualified  man  to  discuss  and  settle  the  unexpected  problems 
which  are  freipiently  arising,  and  in  the  majority  of  cases  I 
think  this  works  with  as  much  smoothness  and  general  satis- 
faction as  engineering  and  some  few  other  business  matters 
are  ever  likely  to.  On  the  other  hand,  however,  there  are 
often  ilisturbing  facts.  Much  as  we  should  like  to  deny  it, 
consulting  engineers  are  not  all  perfect,  and  when  their  speci- 
fications are  a  mass  of  non-standard  fads  and  "  general  clauses  " 
of  indefinite  ami  potentially  oppresive  character,  the  results 
are  increased  price  to  the  purchaser,  wild  tendering  by  con- 
tractors, anxiety  to  everyone  during  the  progress  of  the  work 
and  a  loud  chorus  of  dissatisfaction  for  finale.  I  strongly 
assert  that  this  state  of  attairs  is  by  no  means  the  rule,  but  it 
certainly  does  occur,  and  in  the  past  has  been  so  common  as  to 
almost  justify  the  opinion  that  the  mission  of  the  consulting 
engineer  has  solely  been  to  increa.se  the  cost  of  work  without 
benefit  to  buyer  or  seller.  In  your  article  you  say  than  an 
architect  is  always  consulted  about  even  small  building  opera- 
tions. Of  course,  there  are  good  and  bad  in  that  profession 
also,  no  doubt,  but  I  imagine  that  in  any  important  work  a 
bill  of  cpiantities  is  furnished  to  the  contractor,  and  if  the  con- 
sulting engineer  would  always  do  what  I  believe  to  be  the  most 
important  part  of  his  duties — i.e.,  woik  out  sizes  and  lengths  of 
all  cables,  steam  jiipes,  &c.,  and  exact  quantities  of  all  articles 
to  be  sui)i)lied  without  taking  quite  so  much  pains  to  tell  us 
exactly  where  to  puichasc  the  odds  and  ends  of  material  re- 
quired— the  consultant  would  very  quickly  have  in  us  a  body  of 
champions  alwajs  ready  to  defend  his  existence.  Under  such 
circumstances,  the  present  a]>palling  amount  of  work  we  are 
saddled  with  in  tendering  would  be  reduced  to  reasonable 
dimensions  and  the  absurd  disparity  in  prices  shown  in 
,  "  Results  of  Tenders,"  would  disai)pear.  It  has  often  been 
I  absertedthat  the  American  consulting  engineer's  specification  is 
better  in  the  resjiect  indicated  than  the  British  type  of  which 
I  complain,  and  I  believe  the  simple  exjjlanation  is  that  the 
former  starts  with  the  broad  assumption  that  the  contractor  or 
manufacturer  knows  his  business,  and  the  general  aim  of  the 
'  specification  is  to  .set  out  cleai  1}'  the  scope  of  the  duty  re(|uired 
from  the  plant  to  be  installed  to  the  exclusion  of  doctrinaire 
I  opinions  on  the  best  selection  of  material. 
I  As  to  the  buyers,  1  feel  pretty  confident  that  a  large  pio- 
I portion  at  any  rate  of  those  who  have  factoiies,  business 
jpremises,  &c.,  requiring  electrical  equipment,  who  are  conse- 
quently to  son-.e  extent  entitled  to  consider  themselves  not 
laltoguiher  ignoiant  of  technical  matters,  have  come  to  look 
iqiou  the  consulting  engineer  as  a  luxury  of  doubtful  utility, 
which  truly  awful  state  of  mind  is  chiefly  due  to  the  consulting 
engineer  allowing  the  impression  to  get  about  that  he  always 


increases  the  cost  and  only  sometimes  improves  the  job.  The 
tendency  to  dispense  with  the  services  of  the  consultant  has, 
of  course,  been  very  much  encourageil  by  keenly  competing 
sellers  deliberately  offering  to  do  all  necessary  advisory 
work,  submitting  any  number  of  schemes  that  may  be  called 
for,  and  so  almost  ensuring  that  a  smart  buyc^r  will  be  in  a 
position  to  weigh  the  pros  and  cons  of  every  detail  for  him- 
self, and  then  skim  the  cream  from  everyone's  dish,  probably 
in  the  end  offering  a  dish  of  his  own  composition  to  whichever 
competitor  he  has  some  personal  reason  for  favouring  at  a 
price — i.e.,  abotit  the  lowest  figure  named  by  the  party  who 
made  the  maximum  number  of  mistakes  on  the  low  side. 
This  procedure  is  slim,  of  course,  but  it  is  the  seller  only  who 
is  responsible  for  its  posiibility,  and  to  picvent  it  he  should 
forsake  this  methoil  and  support  the  consulting  engineer,  who 
on  his  part  should  see  that  it  is  his  duty  to  lighten  the  burden 
to  the  over  willing  beast  (the  contractor),  and  this  will  in  turn 
reduce  the  cost  to  the  purchaser  who  will  not  be  slow  to  signify 
his  apjireciation.— I  am,  &c., 

London,  May  20.  Contk.\ctok. 

Ti>   TIIK   KI)IT(^lt   OK  THE    ELKCTHICIAN. 

Sir  :  I  have  read  your  leading  article  and  the  letters  signed 
"  Lumen  "  and  "  Mamifacturer  "  with  considerable  interest. 
In  my  opinion  the  answer  to  your  question  is  in  the  allirma- 
tive,  provided  he  is  not  one  of  the  "goats  "  mentioned  by 
your  correspondent. 

There  is  no  doubt  whatever  that  it  is  preferable  for  the 
manufacturer  in  tendering  for  a  contract  to  have  a  clearly  de- 
6ned  specification  and  schedule  of  <|Uautities  drawn  u[)  by  a 
competent  engineer  than  to  quote  (say)  a  lumpsum  for  certain 
work  which  is  outlined  in  a  very  sketchy  matmer.  The  latter 
case  always  leads  to  trouble  ;  the  contractor  considers  that  the 
purchaser  wants  more  work  executed  than  he  is  entitled  to 
have  according  to  the  contract,  and  the  purchaser  in  the  end 
considers  that  the  contractor  has  tried  to  "rush  "  him. 

Of  course  a  great  deal  of  trouble,  in  my  opinion,  has  arisen 
through  so  many  of  the  consulting  engineers  of  this  country 
having  fads  and  insisting  upon  having  them  carried  out 
whether  feasible  or  otherwise.  Sometimes  the  expense  falls 
on  the  contractor  and  sometimes  on  the  purchase!,  but  from 
the  manufacturer's  point  of  view  a  great  deal  of  unnecessary 
expense  occurs,  owing  to  sjjecial  drawings  and  patterns  having 
to  l)e  made,  which,  in  all  probability,  will  be  useless  for  another 
customer  and  most  likely  will  not  be  used  again  by  the  gentle- 
man who  originally  specified  them. 

If  the  consulting  engineer  would  drop  his  particular  fad  the 
manufacturer  would  then  be  able  to  standardise  his  particular 
article  and  eventually  money  would  be  saved  to  manufacturers, 
contractors  and  purchasers. 

In  the  early  days  some  consulting  engineers,  in  deciding 
upon  the  voltage  at  the  lamp  terminals,  seemeil  to  think  it 
necessvry  to  have  a  ditterent  voltage  from  other  installations, 
thereby  causing  lamp  manufacturers  to  make  and  keep  in  stock 
laMq)5  of  many  diti'erent  voltages. 

Again,  in  cable  matters,  each  engineer  has  bis  own  particular 
fancy  for  cable  junction  boxes  ;  hence,  it  has  been  very  nearly 
impossible  for  the  cable  makers  to  standardise  these  ai  tides. 

During  the  last  few  years,  however,  consulting  engineers 
appear  to  be  more  dis[)osed  to  follow  the  advice  of  those  who 
give  all  their  time  and  energy  to  the  manufacture  of  p.irticular 
articles,  and  I  am  sure  that  manufacturers  and  contractors  now 
feel  that  it  is  to  their  benefit,  and  to  the  benefit  of  the  industry 
generally,  that  a  proper  specification  should  be  drawn  u|)  by 
the  engineei'. 

I  quite  agree  with  the  suggestion  that  has  been  made  that 
the  Institution  of  Electrical  Engineers  should  take  action 
in  the  matter,  as  I  consider  that  this  would  put  the  con- 
sulting engineer  on  a  better  basis,  and  would  establish  an 
authority  to  whom  the  prospective  purchaser  might  apply. 
I  am  cpiitt;  sure  that  this  would  be  to  the  benefit  of  the 
genuine  consulting  engineer  as  well  as  the  mamifacturer,  con- 
tractor and  also  the  purchaser. 

Apologising  for  taking  up  so  much  of  your  space. — I  am,  &c., 

May  20.  WoRKiKD  M.\nufactubek. 
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TO  THE  EDITOR  OF  THE  ELECTRICIAN. 

Sir  :  Your  leading  article  on  the  above  subject  is  not  only 
most  interesting,  but  has  opened  up  an  equally  interesting 
correspondence.  Both  "Lumen"  and  "Manufacturer"  ap- 
pear to  be  in  agreement  with  you  that  good  consulting  engi- 
neers are  of  service  to  both  purchasers  and  sellers,  the  trouble 
being,  apparent!}',  that  all  who  call  themselves  consulting 
engineers  do  not  come  up  to  the  requisite  standard.  This  is, 
of  course,  a  direct  result  of  the  present  unfortunate  state  of 
affairs  by  which  anyone  can  style  himself  a  "  consulting  engi- 
neer." There  should  be  some  recognised  list  of  consulting 
engineers.  Obviously,  the  Institution  of  Electrical  Engineers 
is  the  proper  body  to  move  in  the  matter,  and  for  the  sake  of 
the  industry  they  should  do  so. 

It  is  usual  in  arbitration  clauses  to  refer  to  the  President  of 
the  Institution  to  appoint  an  arbitrator  under  certain  circum- 
stances. Presumably  a  list  of  .suitable  persons  is  kept  for  this 
purpose,  and  this  list,  suitably  expanded,  might  very  well  form 
the  basis  on  which  to  work,  as  obviously  consulting  engineers 
of  recognised  standing  are,  owing  to  their  independent  posi- 
tion, those  most  suited  to  the  post  of  arbitrator.  This  list 
should  be  available  for  any  one  desirous  of  obtaining  a  copy. 
Failing  this,  however,  a  good  deal  can  be  done,  as  suggested 
in  the  correspondence,  by  manufacturers  themselves  in  sup- 
porting those  consulting  engineers  who  carry  on  their  profes- 
sion honourably  and  with  ability,  and  in  helpitig  to  weed  out 
those  who  for  any  reason  'are  undesirable. 

To  obtain  this  result,  however,  we  must  have  a  self-denying 
ordinance  and  refrain  from  poaching  on  the  consulting  engi- 
neers' preserves  unle.-s  we  are  prepared  to  give  up  our  manu- 
facturing or  contracting  interests,  and  devote  ourselves  entirely 
to  professioi  al  work  as  we  expect  him  to  do. — I  am,  &c., 

London,  May  20.  A  Business  Max. 


PRINCIPLES  AND  PRACTICE  OF  RADIO- 
TELEGRAPH Y. 

TO   THE   EDITOR   OF   THE   ELECTRICIAN. 

Sir  :  In  connection  with  any  relatively  new  branch  of  applied 
science  possessing  commercial  utility,  there  is  bound  to  exist  a 
certain  amount  of  difficulty  in  forming  accurate  ideas  as  to  its 
true  condition.  The  causes,  to  which  this  familiar  accompani- 
ment of  practical  progress  must  be  assigned,  are  commonly 
understood.  They  mainly  arise  from  (1)  public  misconception 
of  actual  facts,  (2)  erroneous  statements  made  by  persons  who 
are  either  too  sanguine  or  unduly  sceptical,  and  (3)  ob.scurity 
in  relation  to  patents  and  patent  rights.  The  subject  of  radio 
telegraphy  is  no  exception  to  the  rule,  but  rather  a  notable 
example  of  its  cogency. 

Nevertheless,  from  time  to  time,  there  occur  events  which, 
if  properly  understood,  ma}'  serve  as  landmarks,  denoting  the 
completion  of  definite  stages  of  progress.  And  at  this  moment 
we  have  such  evidence  in  connection  with  radio-telegraphy. 
Not  oidy  so,  the  position  reached  is  one  from  which  a  con- 
siderable distance  along  the  future  course  of  events  may  be 
surveyed.    These  ()oints  I  will  now  endeavour  to  make  clear. 

The  particular  and  important  landmark  in  this  instance,  is 
the  rapid  transition  now  occurring  in  the  practice  of  radio- 
telegraphy.  Last  year,  when  giving  evidence  before  the  Par- 
liamentary Committee  upon  this  subject,  I  expressed  the 
conviction  that  future  jjrogress  would  be  found  to  lie  in  the 
flircction  of  nietiiods  for  producing  continuous  anil  undamped 
radi.itiotis.  Further,  1  emphasised  the  view  that  it  would  bo 
entirely  unwise  to  a<lopt  the  suggestion  that  arc  telegraphy 
should  be  modilieil  to  suit  the  rei|uirements  of  spark-tolcgrapliy 
for  ])ur])Oscs  of  intercommunication.  The  proper  coin-.sc  woidd 
be  to  i)riiig  the  sjiark  methoi.,  so  far  as  possible,  into  lino  with 
the  requirements  and  perfections  of  the  arc  1  may,  without 
undue  prcsutrijition,  claim  to  have  foruc  ibt  the  general  course 
of  events  with  some  accuracy. 

At  that  time,  however,  the  Poulsen  system  had  but  recently 
acquired  jiublic  prominence.  Persons  interested  in  the  spark- 
methods  professed  invariable  scepticism  with  regard  to  the 
capabilities  and  general  value  of  the  new  system  from  a  com- 
mercial point  of  view.     Thus,  with  the  exception  of  Govern- 


ment experts,  none  of  the  technical  witnesses  gave  any  sup- 
port to  my  views  upon  this  particular  question.  Yet,  in  spile 
of  their  alleged  indifference  to  the  claims  made  for  the  new 
system  mostexperimentalists  in  radio-telegraphy  throughoutthe 
world,  began  to  devote  their  energies  to  the  production  of  con- 
tinuous electrical  oscillations.  Every  scoffer  proceeded  to  search 
for  means  whereby  effective  electrical  oscillations  of  a  non-inter- 
mittent character,  or  wave  trains  of  great  persistence  and  energy 
could  be  produced.  At  the  same  time,  of  course,  every  effort 
was  made  to  discover  means  for  employing  such  oscillations, 
without  infringing  the  Poulsen  patents,  and  others  by  which 
the  basic  claims  were  constantl}'  being  supplemented.  This 
specific  group  of  inventions  comprises  patent  applications  which 
cover  a  wide  field,  and  which,  at  the  present  time,  amount  to 
about  250  in  number.  Other  workers,  naturally,  have  also  taken 
out  patents  by  thedozen,  which  relate  to  detailsof  minor  import- 
ance. Some  of  those  patents  have  been  made  the  Ijasis 
of  impossible  statements  as  to  their  etficienc)'  in  practice. 
But,  notwithstanding  all  statements  to  the  contrary,  there  is 
no  shred  of  evidence,  so  far,  to  suggest  the  idea  that  any  prac- 
tical arc  system  has  been  produced  without  including  essentials 
which  are  covered  by  patents  of  the  Poulsen  group. 

That  consideration,  however,  has  not  prevented  a  general 
change  of  attitude  towards  the  arc  method  on  the  part  of 
radio-telegraphists  at  large.  AVc  no  longer  hear  experts  stating 
that  the  spark  method  is  supreme  in  merit,  or  even  minimising 
the  practical  value  of  the  arc  system.  Those  who,  only  a 
short  time  ago,  sought  to  throw  doubt  upon  the  capabilities  of 
the  arc,  now  claim  to  possess  etticient  arc  systems  of  their 
own.  In  effect,  we  find  them  all  professing,  loudly  and 
proudl}',  that  their  systems  are  capable  of  eventually  being 
made,  perhaps,  as  good  as  the  Poulsen.  But  it  is  a  significant 
fact  that  none  of  them  will  attempt  to  prove  his  method  ecjual 
in  etticienoy  to  even  the  most  primitive  form  of  Poulsen's  ap- 
paratus. 

Here,  again,  we  find  still  further  evidence  as  to  the  precise 
stage  at  which  radio-telegraphy  has  arrived.  Those  who  have 
succeeded  in  devising  an  arc  system  of  any  efficiency  what- 
ever invariably  contend  that,  however  deficient  the  system 
may  be  in  comparison  with  modern  standards  of  arc  tele- 
graphy, it  gives  them  better  results  than  the  spark  method 
they  formerly  employed.  li  is  a  great  and  unquestionable 
victory  for  the  arc,  when  its  ardent  opponents  make  so  rapid 
a  change  in  their  opinions  concerning  it.  It  nnist  also  be 
somewhat  humiliating  to  those  former  antagonists  to  admit — 
as  they  are  unavoidablj'  compelled  to  do — that  the  summit  of 
their  present  atnbition  is  to  produce  an  arc  system  eipial  in 
efficiency  to  that  of  Poulsen,  which  they  so  recently  condemned. 
Be  that  as  it  may,  however,  the  fact  remains  that,  in  experi- 
mental radio-telegraphy  there  is  hardly  anything  being  done, 
except  with  a  view  to  developing  the  arc  principle  and  utilising 
the  continuous  radiations  it  produces.  And,  ipiite  naturally, 
every  worker  in  this  branch  of  investigation  hopes  to  discover 
means  for  |)roducing  ex])edicnls  which  will  evade  the  patents 
of  the  Poulsen  group.  In  this,  apparently,  their  success  cou- 
stantly  varies  in  inverse  ratio  to  the  cHiciency  obtained.  The 
more  clliciciit  the  result,  the  less  is  their  success  in  avoiding 
])alpablo  infringement  of  existing  claims. 

The  latest  illustration  tn  hand  is  that  contained  in  Mr. 
Marconi's  lecture  at  the  Koyal  Institution  on  IVIarch  13th  last. 
Speaking  of  his  trans-Atlantic  experiments,  he  says  : — 

( Jiiod  .sijrnitl.s  were  obtiiiiicd  at  (^iqic  IJrctoii  fiom  the  very  commciicu 
iiifiil  of  (lie  test-'*,  but  sdinc  (lilliciilty  was  oiicountcrcil  in  ci)uso(|iieiice 
(if   tlic    clfccts   of  atmosplieiic   cleotricily   due   to    Iho  pioviiloiice  of 
lluiiid<M-,slorins  in  the  eastern  jwirt  of  Ciiniula  dmiiig  the  first  few  ila\  ■ 
of  the  le.its. 

SiimiltiiiioDiisly  with  t.hcie  tests,  <itlicr.s  were  carried  oul  fnnn  I'olilhn 
Id  (Jlaco  Bay  with  a  now  sy-<tein  of  ti-iiiisiniltinj.'  apuualiis,  liy  nicaiiK 
of  which  conliniious  or scniicontinnous oscillations  coidd  lie  iiioiliicod. 
rio|)orl  innately  to  I  he  ccicrtry  eni|ilov<il.  the  sit;nals  fioin  I'oldhii  were 
so  niiicli  lirtlor  than  those  from  Clifileri  that  I  ilecided  atonee  toiidopt 
this  neu  iiiethiid  of  traiiHiiii.ssioii  at  (JIace  Hay  and  ("lifden. 

He  then  gives  a  description  of  tbo  apparatus  employed  lu 
the  arc  system  which  replaced  the  spark  method,  which  at  one 
time  was  pronimnced  to  be  the  embodiment  of  every  per- 
fection. This  ail  ajiparatus  consists  of  metal  discs,  which  are 
made  to  revolve  rapidly,  and  between  the  peripheries  of  which 
the  arc  is  .struck  from  a  high-tension  continuous  current.     In 
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!.uiiin"  tho  modi'  of  action,  wlierel))'  tbc  apparatus  geiie- 
^  continuous  oscillations,  Mr.  Marconi  says  :  -- 
.•  eflicient  cooliii};  of  the  (lischiirg«  by  tlie  riipidly  revolviii<;  disc 
i-  to  be  onp  of  the  oomlitions  iiecessaiy  for  tlic  proiluotion  of  the 
piiciionieiia. 

There  is  only  one  error  contained  in  that  stutcmcut.  It  con- 
sists in  the  use  of  tho  word  "seems.''  The  efficient  "coiling 
of  the  ilischarge  i"  one  of  the  conditions  necessary.'  'Not 
only  so,  it  is  tlic  vital  condition  upon  which  success  depends, 
absolutely.  There  is  no  "seems '' about  the  mattei'.  Jf  the 
discs  were  replaced  by  suitably  foimcd  electrodes  there  would 
be  no  need  for  rotating  them.  This  question  of  eflicient  cool- 
ing has  been  fully  investigated  in  the  laboratoi  ies  of  the  Amal- 
■'.imated  Uadio-Telegraph  Co.  by  Dr.  vim  Traubcnbcrg,  and 
lornis  the  subject  of  patents  dating,  under  International  Con- 
vention, from  January,  1907.   The  principal  claim  runs  thus  : — 

An  iTC  lamp  foi'  producing  eoiitii.uons  electrical  osfill.atioiis  in 
which  one  or  liolliof  the  electrodes  are  formed  or  provided  withcoolincr 
or  radiating  surfaces  suhst.Tnlially  as  .uid  for  the  purpo.^e  specified. 

This  claim  certainly  demonstrates  the  fact  that  the  cooling 
effect  has  been  previously  recognised  as  being  of  the  utmost 
importance,  and  it  also  shows  that  the  principle  of  cooling  by 
means  of  dissipation  through  the  surface  of  the  electrodes  had 
■•xlreadv  been  protected  by  patent,  before  the  date  of  the  tests 
mentioned. 

Mr.  Marconi's  next  statement  runs  thus  : — 

Bv  means  of  this  apparatus  tests  were  carried  out,  but  it  was  found, 
as  was  to  be  e\|iccted,  tb.at  the  oscillations  were  too  continuous  and  of 
itio  high  II  frequency  to  .ifTect  a  receiver  such  as  the  m.ignetic  iletector, 
unless  an  interrupter  was  inserted  in  one  of  the  circuits  of  the  receiver. 

That  is  perfectly  true.  The  method  has  been  embodied  in 
numerous  patents  of  the  Poulsen  group,  and  is  completely 
p;otccted.  The  principle  has  been  repeatedly  described  in  the 
Press  .ind  at  public  lectures.  Mr.  Poulsen  himself  gave  a  full 
description  of  it  in  his  lecture  at  Queen's  Hall  on  Novem- 
ber 27,  190<>.  lie  uses  the  Danish  woid  "  tikker  "  to  describe 
A  device  of  this  kind. 
Returning  to  Mr.  Marconi's  lecture,  we  find  him  saying : — 
The  iKst  results  over  long  distances  have,  however,  been  obtained  by 
A  disc  in  which  tlie  active  surface  is  not  smooth,  but  consists  of  a 
inimber  of  knobs  or  pegs,  at  tlie  end  of  which  the  discharge  takes 
place  at  regular  interval?. 

The  statement,  of  course,  relates  to  the  transmitting  appa- 
ratus, in  which  the  radiated  energy  is  thus  made  intermittent. 
We  may,  or.ce  again,  compare  the  words  with  those  used  by 
Mr.  Poulsen  the  year  before  last.  He  said,  in  his  Queen's 
Hall  lecture  : 

I  may  |x»int  out,  incidentally,  that  these  continuous  w'a\'es  may  lie 
adapted  to  produce  signals  in  the  receivers  now  employed  for  spark 
telcgi-.iph  ('.;/.,  the  magnetic  detector).  All  that  is  necessar\'  is  to 
insert  the  nitennittent  or  '•  tikker  "  contact  into  the  transmitting  cir- 
cuit instead  of  in  the  receiver. 

This  is  precisely  what  Mr.  Marconi  has  done,  according  to 
his  own  account  of  the  matter.  I  mention  his  work  in  this 
connection,  however,  merely  as  a  particular  instance  of  what 
is  being  done  by  radio  telegraphists  in  general.  It  is  the  most 
recent  and  most  readily  accessible  illustration  of  ray  argument. 
It  tends  to  prove  my  contention  that  succe.-s  in  arc-telegraphy 
essentially  depends  upon  the  employment  of  methods  already 
developed  and  patented  in  conne(^tion  with  the  Poulsen  system. 
The  greater  the  extent  to  which  those  patented  methods  are 
employed  the  more  efficient  will  the  results  become.  If,  for 
instance,  instead  of  using  the  devices  he  describes,  Mr.  Marconi 
were  toado])t  the  basic  jirinciples  of  the  I'oulsen  system  gene- 
rally, his  results  would  at  once  become  ton  times  more  satis- 
factory than  they  are  at  present  There  is  no  more  guesswork 
in  this.  What  he  is  now  doing  others  have  done  long  ago. 
And,  one  may  reasonably  believe,  all  such  methods  have  been 
thoroughly  investigated,  and  those  that  are  of  real  value  have 
been  protected  by  patent. — I  am,  iV;c., 

St.  George's  Hall,  London,  W.,  \evii,  Ma.skei.ynk. 

May  12. 


THE  COMMUTATION  PKOIiLKM  AND  THECOVERIXC 
QF  AKMATFRE  SLOTS. 

TO  THE  EDITOR  OF  THE  ELECTRICI.A.N. 

Siu  :  In  your  issue  May  1st,  p.  101,  Dr.  Goldschmidt  distorts 
In  his  original  Paper  he  stated  clearly  that 


the  discussion. 


there  was  no  <tiffcyauc  in  the  <-onimutation,  cither  with  open 
arnialnrc  slots  or  with  slots  covered  by  „',  in.  iron  bridges. 
"  The  limit  of  coninintation  was  97  amperes  in  all  cases." 
These  results  have  been  confirmed  by  "seveial  thoufands  of 
machines,'  as  ho  said  in  his  oiiginal  i'aper  in  the  FAchtrotcch- 
nisclw  Zcitschrifl.  My  exiilanation  referred  to  these  well 
established  facts. 

Di-.  (Joldschniidt's  newly  introduced  assertion,  coiicerning  a 
20  pci-  cent,  dift'ercncc  in  commutation  limit  "in  a  special  case," 
is  in  obvious  contradiction  with  his  original  Paper.  That 
effect  was  certainly  due  to  accidental  circumstances  wliich  have 
nothing  to  do  with  the  |)oint  under  consideration.  I,  there- 
fore, designedly  excluded  this  "special  case  "  from  the  discus- 
sion and  from  my  explauat'oii. 


Viv..  1. 

As  by  Dr,  Goldschmidt's  last  letter  the  discussion  diverges 
from  the  scientific  standpoint,  to  a  controversy  aliout  words 
and  uncertain  assertions,  it  is  evident  that  his  arguments  are 
exhausted. 

The  actual  result  of  the  discussion  is  as  follows:  The  fact 
that  iron  bridges  did  not  afi'ect  the  coinnuitatiou,  as  was  feared 
on  account  of  the  usual  commutating  field  theory,  leads  to  the 
snpiX'sition  of  the  "saturation  in  the  neutral  zone,"  illus- 
trateil  by  Dr.  Goldschmidt's  Fig.  1.  To  this  I  opposed  my 
Fig.  2.  Dr.  tioldschmidt  accepted  ni)-  figuie  in  so  f.ir  that  he 
sees  in  the  fringe  lines  the  main  cause  of  his  supposed  satura- 
tion. He  thinks,  however,  that  the  displacement  of  the  brushes 
brings  the  commutating  bridge  in  the  fringe  lines  ;  that  is,  he 
supposes  that  the  fringe  lines  are  stationary.  ]\Iy  explanation 
is  that  the  fringe  lines  are  displaced  by  the  armature  current, 
and  that  the  brushes  must  be  shifted  to  follow  the  displacement 
of  the  neutral  i;orie,  as  shown  in  my  Fig.  2. 
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Fli:.    2. 


In  my  jjieceding  letter  («('c  p.  2."))  I  challenged  Dr.  Gold- 
schmidt to  show  by  experiments  that  his  opinion,  about  the 
fringe  lines,  is  right.  I  wish  now  to  extend  this  challenge, 
under  the  same  eimditions,  to  anyone  willing  to  support  Dr. 
Goldschmidt's  views.  I  offer  to  pay  all  the  costs  of  the  ex- 
periments to  the  first  person  who  proves  that  Dr.  (Joldsehmidt's 
explanation  is  correct  in  contradistinction  to  mine. — I  am,  &c., 

C.  L.  K.  E.  Menkes. 

Villa  Mar,  Scheveningen,  Holland,  May  6. 

[This  correspondence  is  now  closed. — Ed.  E.\ 

[Wc  regret  that  pressure  on  our  space  compels  us  to  hold 
over  some  Correspondence. — Ed.  A'.] 
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NATIONAL  TELEPHONE  STAFF  DINNEB. 

The  fouiteentb  annual  tlinner  of  the  staff  of  the  National  Telephone 
Co.  was  held  on  Thursday  evening  last  at  the  Trocadero  Restaurant, 
Piccadilly-circus,  London,  the  chair  being  taken  by  Mr.  Albert  Anns, 
secretary  of  tlie  company,  who  was  supported  by  Mr.  George  Franklin, 
president  of  tlie  company,  Lord  Harris,  Sir  Frank  Crisji,  Sir  Albert  K. 
Rollit,  Sir  Jolin  (!ave3-.  Sir  J.  C.  Lamb,  Sir  Robert  Hunter,  Major 
W.  A.  J.  O'Meara,  Mr.  G.  H.  Roliertson,  Mr.  C.  S.  Agnew,  Mr.  E. 
Forbes  Lankester,  K.C.,  Mr.  W.  M.  Mordey,  Mr.  James  Swinliurne, 
Mr.  O.  F.  Pioston,  Prof.  R.  Mnllineux  Walmslev,  Mr.  .J.  E.  Kino-s- 
burv,  Mr.  D.  Sinclair,  Mr.  T.  A.  Wclton,  Mr.  H.  Fedden.  Mr.  P.  Ham- 
marskj..ld,  Mr.  H.  H.  (iaine,  .Mr.  A.  N.  Bromley,  Mr.  E.  H.  Lloyd, 
K.C. ,  and  of  thcchief  officers  of  tlie  company,  including  Mr.  Frank  Gill, 
Mr.  S.  J.  Goddard,  Mr.  C.  B.  Clay,  Mr.  C.'J.  Pliillips,Mr.  T.Fletcher, 
Mr.  R.  A.  Dal/ell,  Mr.  J.  C.  Chambers,  and  many  others,  representing 
a  .staff  of  over  18,000  persons. 

After  the  dinner,  the  Ciiairmaji  proposed  the  loyal  to.asts,  which 
were  received  with  enthusiasm,  after  which 

The  C'UAiRM.\N-  said  his  presence  there  that  evening  in  the  chair 
\\ould  remind  them  all  that  since  they  last  met  two  j'&ars  ago  a  great 
calamity  I'ad  overtaken  them  in  the  loss  of  their  chief,  the  late  Mr. 
^V.  E.  L.  Gaine.  lie  had  known  Mr.  Gaine  longer  and  probably  more 
intimately  than  any  member  of  tlie  staff,  and  he  wished  to  take  the 
opportunity  of  saying  how  much  he  admired  Mr.  (Jaiiie  for  the  quali- 
ties with  which  he  was  so  richly  endowed.  It  was  one  of  Mr.  Gaine's 
chief  cjualities  that  lie  never  knew  when  he  was  beaten,  and  that 
when  things  looked  black  for  the  company  he  was  able  to 
turn  apparent  defeat  into  victory,  or  to  so  divert  the  weapons 
of  their  adversaries  that  they  passed  by  hai'mlessly.  Mr.  Gaine's 
example  permeated  the  whole  of  the  National  Telephone  Co.'s 
staff.  After  lamenting  the  absence  of  several  who  were  unable 
to  accejit  tlieir  invitation  to  dinner,  Mr.  .\nns  said  they  had  the  good 
fortune  to  have  with  them  that  evening,  several  distinguished  repre- 
sentatives of  the  Post  Office,  and  he  could  assure  them  that  the  staff  of 
the  National  Telephone  Co.  greatly  appreciated  their  presence.  1907 
had  been  a  gloomy  one  for  the  company  in  many  respects.  Early 
in  the  year  they  lost  Sir  James  Ferguson  by  the  earthquake  in 
.Jamaica,  later  an  honoured  guest  at  their  gatherings— Lord  Kelvin — 
was  taken  from  them.  The  comiiany  was  the  poorer  and  the  world  was 
the  poorer  for  these  losses.  He  proceeded  to  briefly  review  the  rise  and 
fall  of  municipal  telephony,  and  commended  the  mea-sured  rate  as  a 
measure  of  simple  justice  to  the  company  and  to  all  users  of  the  tele- 
phone as  placing  the  cliarge  for  the  telephone  service  on  an  equitable 
basis.  As  part  of  the  National  Co.'s  accomplishments  during  the  past 
year,  Mr.  Anns  referred  to  the  new  exchange  at  Gerrard -street,  which 
had  cost  the  company  £150,030  and  was  the  most  perfect  telephone 
exchange  in  the  world.  He  might  say  that  the  progress  of  the  com- 
jiany  for  the  jiast  year  was  represented  by  the  opening  of  176  new 
exchanges,  and  this  did  not  include  places  where  the  exchange  had 
become  obsolete  and  was  abandoned,  or  a  new  and  up-to-date  exchange 
put  in  its  pUace. 

Regarding  tlie  outlook  for  the  future  of  thestaff  of  the  National  Co., 
he  said  there  was  anxiety  and  uneasiness  as  to  what  might  liapjien  to 
them  in  1911.  To  those  members  of  the  staff  who  had  approarhed 
him  on  tlie  subject,  he  liad  pointed  out  that  the  directors  had  always 
been  mindful  of  tlie  interests  of  the  staff,  and  were  unlikely  to  permit 
anything  unjust  or  unfair  to  happen  in  1911.  He  would  like  to  point 
out  tliat  the  tiovernmont,  in  taking  over  the  National  Telephone  Co., 
would  have  a  wonderful  bargain.  Assuming  the  Government  could 
raise  any  amount  of  money  they  required  at  3  per  cent.,  the  published 
accounts  of  the  company  would  sliow  in  what  a  short  period  they  woidd 
reimburse  themselves  for  tlic  amount  paiil  foi'  the  undertaking.  The 
National  t'o.  had,  at  the  present  time,  an  annual  revenue  of  nearly 
£.3,000,000,  and  this  tlie  Government  would  obtain  practically  for 
nolhing.  Therefore,  lie  could  not  believe  that,  whatever  Government 
w.is  in  power,  they  would  deal  other  tlian  generously  with  the  men 
and  women  who  had  made  the  Natioii.al  Tcleplionc  Co.'s  business  suili 
a  remarkable  succcs-i.  Tliere  was  also  (lie  qui'stion  of  the  piMisiim 
fund.  It  was  felt  bv  some  that  tliis  fund  wiudd  not  lis' (M|ual  to  its 
obhgalions  in  1911.  That  feeling  was  entirely  erroneous.  The  |ien>lon 
fund  was  absolutely  sound,  and  although  some  of  the  smaller  invest 
Inenls  showed  a  depreciation,  taken  as  a  whole  they  would  compare 
favournbly  with  the  investments  of  any  bank,  insurance  or  other  com- 
pany in  the  kingdom.  He  did  believe  that  when  the  pension  fund  was 
wound  up  .anil  the  assets  distributed  there  would  be  a  liandsome  sur- 
plus, in  wliich  every  membi'r  of  the  fund  would  piirticipatc,  lie  con- 
t'luderl  by  proposing  the  toast  of  the  "National  Telephone  Co.," 
coupled  with  the  name  of  Mr.  George  Franklin. 

Mr.  Gr:iii:i:ii  FruMd-tN  said  his  lirst  words  should  bo  those  of  warm 
congraliil.itlon  to  Mr.  Anns  for  the  oxeelleiit  way  in  which  lie  had  dis 
irliarged  his  rlutie'*  in  tlie  ('hair  that  evening.  So  man  of  the  stall  of 
t.lio  company  was  more  pnpiilar.  or  more  deservcilly  popular,  than  Mr. 
Anns.  Mr.  Anns  had  sIriirU  a  snmlire  note  at  the  I'ommenromcnt  of 
liis  romruks,  and  he  (Mi.  t'ranklini  felt  that  he  must  take  up  and  re 
echo  tlii.s  note,  and  give  expression  to  the  feeling  of  great  loss  the 
company  and  Ihr  staff  had  siistiiineil  by  I  lie  deal  li  of  Mr.  Gainr  and 
other  valinil  nn  nibeis  of  the  staff,  niich  as  Mr.  Mailoy  and  Mr.  I>istiii,a^ 
well  as  tlieii' fiieiiils  Sir  .lames  Ferguson  mill  Lord  Kelvin.  Hut  they 
felt  that  night  Hint,  aftci  all,  they  were  in  spirit  iinimaled  by  those 
who  had  gorre  bofori'  and  h-ft  tliirii  bright  examples  to  follow.  '  Turn 
irrg  to  busirre^s  topics,  Mr-  Frarikliir  ifijult  brielly  with  the  incasiircil 
rate.  Ili^  said  it  was  iiiirfeetly  priipf-r  for  tlie  coinpany,  if  they  found 
that  for  27  years  they  uiid  boon  supiilvinir  a  service  upon  a  wrong  prin 


ciple,  not  to  continue  a  policy  which  they  lielieved  to  be  absolutely 
wrong.  They  had  spent  many  millions  of  money  in  supplying  a  ser- 
vice on  the  flat-rate  principle,  or  unlimited  user,  but  for  the  remain- 
ing four  years  of  their  life  they  wished  to  secuie  a  moderate  and 
modest  return  upon  the  capital  as  yet  to  be  exjiended.  Regarding  the 
future,  he  felt  that  it  was  perfectly  clear,  following  upon  the  agree- 
ment of  1905,  and  the  declaration  of  Lord  Stanley  in  the  House  of 
Commons  that  the  staff  were  entitled  to  obtain  from  the  Government 
M-ho  were  to  enter  into  the  company's  inheritance  in  1912,  something 
in  the  nature  of  an  assurance  a?  to  what  their  position  would  be  under 
the  new  arrangements  that  were  to  follow.  He  regarded  this  part  of 
the  property  which  the  Government  were  then  to  acquire  as  the 
greatest  of  all  the  assets  which  the  Postmaster-General  was  to  take 
over  in  1912 — the  energy  and  devotion  of  the  staff  of  the  National 
Telephone  Co.,  and  he  felt  no  doubt  that  the  Postmaster-General  and 
the  Government  of  the  day  would  give  to  the  staff'  of  that  company 
such  assurance  as  would  satisfy  them  that  in  the  transfer  they  would 
not  be  either  unfairly  or  anjustlj-  treated.  So  far  as  the  board  of 
directors  was  concerned,  without  having  had  any  conference  with  his 
colleagues,  he  wished  to  say  at  once  that  they  would  take  every  oppor- 
tunity of  doing  what  they  could  to  see  that  no  single  member  of  the 
staff  was  placed  at  any  disadvantage  by  reason  of  the  transfer  of  that 
magnificent  business  to  the  State  (cheers).  As  to  the  pension  fund,  he 
hoped  the  assurance  given  to  them  had  been  satisfactory.  There  were, 
of  course,  difficulties  in  the  way  to  be  adjusted,  because  there  were 
differences  between  the  conditions  of  service  of  the  company  and  of 
the  Post  Otfice,  but  these  were  dithculties  and  differences  to  be  got 
over  and  adjusted,  and  the  Board  would  do  their  utmost  to  that  end. 
He  desired  to  saj'  that  the  Board  did  not  discourage  any  organisation 
among  the  staff  themselves  to  that  end. 

As  to  the  company  itself,  they  were  within  a  few  years  of  the  prob- 
able termination  of  their  existence  and  the  end  of  their  licence.  Dui'ing 
the  past  year  they  had  opened  36,085  stations,  bringing  the  total  to 
457,564  stations,  or  1  in  96  of  the  entire  population,  as  compared  with 
1  in  114  when  last  they  met.  These  figures  did  not  include  the  sta- 
tions of  the  Post  Office.  Tlieir  ratio  of  development  had  'oeen  greater 
than  that  of  all  the  countries  of  Europe,  except  Sweden,  Norway, 
Switzerland  and  Denmark.  They  had  more  telephones  than  any  con- 
tinental country  except  Germany,  and,  excluding  Germany  there  were 
more  telephones  in  the  United  Kingdom  than  in  any  five  other  Euro- 
pean countries  put  together.  Their'  totrd  number  of  messages  last  year 
was  1,315,511,576,  an  increase  of  136,204,744  over  the  previous  year, 
and  the  cost  of  these  messages  was  0'45d.  Whatever  charge  might  be 
made  against  the  directors  as  to  their  neglect  of  the  shareholdcre' 
interest,  no  such  charge  could  be  made  against  them  a-s  regards  the 
interests  of  the  public.  It  was  uow  28  jears  since  the  Post  Office  first 
gave  them  their  licence,  and  this  licence  was  the  only  thing  the  Post 
Office  had  given  (laughter),  and  during  these  28  years  the  Post  Otfice 
had  taken  £2,500,000  sterling  as  royalty  paid  in  respect  of  the  licence. 
It  had  been  said  that  the  shareholders  in  the  National  Telephone  Co. 
had  done  extremely  well,  but  it  should  be  pointed  out  that  the  share- 
holders and  debenture  holders  in  the  coniiiany  had  only  received  a 
return  equalling  4J  per  cent,  per  annum.  Even  if  they  included  the 
reserve,  which  might  or  riiighl  not  be  required,  the  return  to  the 
shareholders  and  debenture  liolders  had  never  equalled  6,'  per  cent. 
If  he  had  indicated  difficulties  \vith  which  the  company  had  had  to 
conteiiil  it  was  only  with  a  view  of  forcibly  calling  attention  to  the 
fact  that  it  was  to  the  stalV  of  the  company  that  the  dircctoi-s  felt 
largely  intlebted  for  the  great  work  that  had  bean  done.  No  com- 
pany liad  ever  had  a  more  loyrd  or  more  devoted  staff  tlnin  the  National 
Co.,  and  this  was  the  least!  that  he  couhl  say  as  representing  the 
board  of  directors,  and  he  said  it  most  emphatically.  U'lien  the  time 
of  transfer  came  their  friends  of  the  Post  Otfice  woull  find  that  the 
acquisition  of  the  staff  was  the  greatest  advantage  they  would  receive. 
It  had  been  a  gi'cat  pleasui-e  to  him  to  again  (lartake  of  their  hospi- 
tality, and  ho  wi.shed  them  to  feel  that  at  headi]uarters  they  had  that 
sympathetic  touch  which  repiosentod  one  common  object  they  had  to 
serve  —to  satisfy  the  imblic  and  to  satisfy  their  shareholdors  (cheers 

Mr.  S.  J.  tioiiDAKii  proposed  "  The  Visitors,  "  and,  befor-o  comrng  i  ■ 
the  toast,  thanked  the  chairman  and  the  board,  on  behalf  of  the  stall, 
for  the  assurances  which  had  bocu  given  on  their  behalf.  Amongst 
their  visitors  that  evening  they  had  .several  friends  fr'oin  the  Post 
Office,  including  gentlemen  rcpresontirrg  the  past  staff — Sir  John 
Lamb  and  Sir  .Tohn  Gavey.  They  hail  also  the  iepresent4itives  of 
the  Institution  of  Electrical  Engineers  in  Mr  Mordey  and  Mr.  Swin- 
burne, and  among  their  guests  were  several  former  important  niurn- 
bcrs  of  the  stall  of  the  National  t'o.  These  incliideil  Ml'.  Sincl.'iir  and 
Mr.  I'lcslori.  llewishcil  to  cniiple  with  the  toast  the  names  of  Sir  Albert 
Rollit  and  Major  W.  A.  J.  O'Mcara. 
The  tOii-st  wasdrunk  with  eirthusiasm. 

.Sir  A.  K.  Roi.i.iT,  in  .«  humorous  speech,  referred  to  his  pleasant  I'o 
ciillei'tions  of  the  staff  of  the  Nation.il  Co.  over  a  long  range  of  years. 
He  was  def^M'inined  to  be  present  that  night  notwithst.inding  a  bad 
colli  becnuso  of  tlie  pleasant  recollections  ho  had  of  former  occasions. 
He  took  pleasure  in  thanking  the  staff  for  the  cor-dial  n-ception  they 
had  given  to  their  guests. 

Major  W.  A.  .T.  O'Mkmh  s'lid  that  while  Sir  Albert  had  replied  to 
the  toMst  as  1)110  «ho  had  bcerr  very  hirig  associateil  with  the  sljiff  o( 
till'  Niiliorinl  t!ii.,  he  would  lake  upon  himself  Ihe  duly  of  respoiidiin/ 
for  those  who  lived  ill  the  rival  c  imp  the  Post  Ollice.  They  woulrt 
excuse  him  for  referring  to  the  sad  event  which  had  deprived  them  of 
their  chief  lost  yoir.  He  kn  nv  how  much  Mr.  Gaine  was  esteemed, 
and  he  could  assure  them  that  their  friends  at  the  Post  Office  feU  the 
loss  almost  as  koerilv  as  they  did.  It  had  bocn  his  goml  fortune  to  be 
brought  into  coiituet  with  Mr    Gaine  on  more  than  one  occasion,  and 
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he  was  alwiiys  struck  by  liis  ability,  iiiul  with  the  <;ioat  tenacity  witl> 
which  Mr.  (laiiic  foii^jht  for  the  interests  of  the  comii.iriy.  They  felt  at 
the  Post  (MHce  that  when  they  eainc  in  contact  witli  tlio  company's  staff 

'u'lts  the  ability  antl  steadfastness  of  the  men  wlio  sorx'ed  t!ic  com- 
IV  was  imnieilialely  manifest.  The  Post  OHiee  ie|iiesentativcs  and 
...ISO  of  the  Xatioiial  Co  had  met  as  opponents,  bnt  ho  hoped  before 
long  they  wonid  meet  as  coUeagncs. 

Sir.  \V.  A.  V.vr.KNTiNK  proposed  "  The  Chaiinmn,  "  and  said  Mi-. 
Anns  was  an  olil  ollicer  of  the  National  Telephone  Co.,  having  been 
coniu'clcd  with  that  undeiiaking  since  1881.  .-Vt  that  time  the  capital 
of  the  company  was  only  £400,00)  ;  it  was  now  ,C14,000,000,  and  their 
sharehi>ldcr:>  nnniliered  between  14.0^0  and  15,000  per.sons.  The 
officials,  stall'  ami  operators  now  nnmliercd  over  18,000.  Mr.  Anns's 
courtesy  and  good  feeling  to  all  who  came  in  association  with  him,  and 
his  elevating  inthience,  had  donemnch  to  make  the  stilVof  the  National 
Telephone  Co.  what  it  had  become.  Of  the  staff  pension  fnnd,  started 
bvMr  Gainc,  Mr.  .\nns  had  been  secretary  from  its  ince))tion.  It  was 
niost  gratifying  to  thestatfto  learn  of  the  snpportand  sympathy  they 
were  receiving,  and  were  to  continne  to  receive,  fron^  the  directors  in 
eoniu'ction  with  the  transfer  in  1912.  The  staff  had  nndoubtedly  felt 
some  anxiety,  and  they  wonld  be  greatly  relieved  by  what  had  fallen 
from  Mr.  Anns,  Mr.  Franklin  and  others. 

The  toa^t  w.is  drnnk  with  mnsieal  honours. 

Mr.  .Anns  having  briefly  replied,  a  very  enjoyable  function  wns 
concluded. 


AUTO  TRANSFORMERS   FOR  METALLIC  FILAMENT 
LAMPS. 

Progress  in  the  metallic  filament  lamp  world  seems  to  be  advan- 
cing along  two  distinct  paths.  One  leads  to  the  high  voltage  lamp, 
and  the  other  comprises  the  adoption  of  an  auto-transformer  with 
the  employment  of  low-voltago  lighting  units.  .\  few  weeks  ago  we 
dealt  with  the  success  that  had  been  attained  in  the  first  of  these 
ways,  and  in  what  follows  we  propose  to  deal  with  three  of  the 
latest  forms  of  auto-transformer. 

The  Edison-  &  Swan  Unitkii  Ei,E(Ti;ic  Lkiiit  Co.  have  lately 
placed  on  the  market  one  of  these  instruments  which  we  illustrate 
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(with  the  cover  removed)  in  Fig.  1.  As  will  bo  seen  it  is  very  com- 
pact, and  is  suitable  for  use  as  a  main  transformer  in  contradis- 
tinction to  the  "fitting  '  transformer.  These  transformers  are 
ihoroughly  workmanlike  in  cons'ruc'ion,  and,  i";  is  claimed,  their 


Fig.   2.— The  "Fostkr" 

AnTO-TR.^NSFORMEIt. 

Cord  grips  are  provided  at 


enclosed  in  a  oast-iron  cover,  whicli  is,  however,  easily  removable 
for  inspection  purposes.  The  vultage  regulation  is  said  to  be  very 
close,  while  for  this  apparatus  a  O'J'J  power  factor  a*,  full  load  is 
claimed,  dropping  to  O'JH  at  half  load.  These  transformers  are  tested 
at  1,.^00  volts  before  being  sent  out,  thus  insuring,  it  would  seem, 
against  all  insulation  breakdowns. 

The  Fosti:i(  Aiir  L.uii'  iV  Encinkekini;  Co.,  of  Wimbledon,  are 
among  the  pioneers  in  this  class  of  work.  Their  standard  type  of 
transformer,  which  even  the  most 
captious  critic  can  scarcely  call  obtru- 
sive, its  actual  size  being  7  in.  each 
way,  is  shown  in  Fig.  2.  l!y  its  means 
the  supply  voltage  can  be  reduced  to 
what  is  almost  becoming  a  secondary 
standard  — namely,  2.5  volts.  It  is 
claimed  that  this  transformer  is  silent 
and  practically  everlasting.  The 
activities  of  this  firm  do  not,  however, 
end  here,  for  they  are  also  making  a 
pendant  transformer  for  use  when  it 
is  desired  to  localise  the  25  volt  circuit. 
This  taies  the  form  of  a  hollow  brass 
ball  containing  the  necessary  wind- 
ings, and  cati  be  finished  outside  to 
harmonise  with  the  other  decorations. 

both  ends,  which  relieve  the  flex  Irom  strain,  and  the  ball  can  be 
fitted  with  either  four  or  six  arms  in  accordance  with  individual 
requirements.  In  the  case  of  such  large 
fittings  the  ball  can  be  made  to  form  a 
part  of  the  electrolier.  The  silence  of  the 
transformer  is  a  special  advantag-)  in  this 
case,  as  any  hum  would,  of  course,  be 
noticeable,  while  as  it  is  there  is  nothing 
to  show  that  anj  thing  unusual  is  taking 
place. 

The  London  ELKe-Ti:ir  Tiianskohmkr 
Co.  make  three  types  of  autotransfonuer. 
These  are  the  so-called  "  central  "  trans- 
former suitable  for  stepping  down  the  cur- 
rent necessary  for  a  whole  house,  an 
adapter  transformer  for  use  on  single  lamps 
or  fittings,  and  an  "  H  "  type  transformer, 
which  has  been  specially  designed  to 
obviate  the  variation  in  pressure  at  the 
lamp  terminals  when  only  a  few  lamps  are 
in  circuit.  With  this  type  of  transformer, 
it  is  claimed,  the  voltage  at  the  lamp  ter- 
minal is  independent  of  the  total  load  on 
the  transformer.  The  fittings  transformer 
is  exceedingly  neat  in  appearance,  as  will 
be  seen  by  reference  to  the  illustration, 
Fig.  3. 

Any  development  along  these  lines  will 
be  watched  with  interest,  for  the  problem 
is,  whether  this  system  will  oust  the  high- 
voltage  lamp,  or  the  adoption  of  the  auto- 
transformer  make  a  return  to  low  voltages  the  most  economical 
proceeding. 

ACCUR&CY  OF  ELECTRICITY  METERS. 


Fig.  3.— The  London- 
Electric  TlUNSKORMER 
Co.'s  Lami'  Tkanskormer. 


In  a  recent  issue  we  called  attention  to  the  necessity  for  closer 
accuracy  in  electricity  meters  due  to  the  rapidly  increasing  use  of 
high-voltage  metallic  filament  lamps.  We  understand  that  the  im- 
portance of  this  point  has  been  fully  realised  by  the  Westinghoiuo 
Company, and  their  new  type"  N"  single-phase  meter  is  theoutcomo. 

The  accompanying  curve,  which  represents  the  results  of  a  test 
of  a  5-ampere  meter  by  an  independent  authority  after  the  meter 
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efficiency  is  vwy  high.  The  cores  are  of  specially  selected  iron  of 
high  rcsis'ance,  thus  reducing  eddy-corrent  losses  to  a  minimum 
and  leading '  o  small  no-load  losses.  The  winding  of  high  conduc'  ivity 
copper  is  carefully  insulated  and  accurately  calculated  for  the  cir- 
cuit.    All  holes  are  fitted  with  insulating  bushes,  and  the  whole  is 
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had  been  sold,  shows  the  very  close  registration  which  is  obtained 
by  this  meter  down  to  very"  small  loids.  The  principal  feature 
affecting  this  point  is  the  extremely  low  weight  of  the  moving 
element,  which  is  only  about  lU  grammes,  in  conjunction  with  the 
very  high  torque,  amounting  to  4  cm.  grammes. 

F  2 
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It  is  claimed  that  at  full  load  this  meter  has  a  lighter  weight  of 
moving  element,  and  that  the  ratio  of  torque  to  this  weight  is 
greater  than  that  obtained  in  any  other  single-phase  meter  on  the 
market.  The  friction  loss  being  very  email  and  the  speed  at  full 
load  low  (only  about  40  revs,  per  min.),  the  smallest  possible 
amount  of  wear  on  the  jewel  is  ensured,  and,  com.pensation 
being  thereby  reduced  to  a  minimum,  there  is  no  tendency  for  the 
meter  to  creep  on  light  loads.  We  are  informed  that  the  type  "  N  " 
meter  will  not  run  on  shunt,  and  a  remarkable  degree  of  accuracy 
has  been  obtained  over  the  widest  range  of  load.  The  general 
design  of  the  meter  is  such  that  these  important  characteristics 
are  likely  to  be  retained  throughout  its  lite. 


PARLIAMENTARY  INTELLIGENCE 

(Coniiu)iffl  from  pafff   jlO.  ) 

On  Wednesday  Sir  Hugh  Bell  was  examined  by  Mr.  FitzGerald 
and  said  he  was  managing  director  of  Bell  Bros.  (Ltd.)  and  a  direc 
tor  of  Dorman  Long  &  Co.  and  of  the  North-Eastern  Steel  Co.,  and 
wa-s  one  of  tlie  jiromoters  of  the  Cleveland  &  Durham  Electric 
Power  Co.  in  190L  The  capital  ii.vested  in  Beli  Bros,  was  li 
millions.  He  had  considered  carefully  the  question  of  power  pro- 
duction and  had  made  himself  accjuiiinted  with  electrical  matters 
a.=  far  as  a  non-expert  could  do  so.  Bc-fore  the  Cleveland  4  Durham 
Co.  started  Bell  Bros,  had  laid  down  electrical  plant  at  their  works 
and  .some  of  their  mines.  They  wer  >  now  arranging  to  take  some 
of  their  power  from  the  C]e\eland  &  Durliam  Co.  and  tliey  were 
jjutting  down  what  he  believed  to  be  the  first  electrically-driven 
rolling  mill  in  England,  powei  for  which  would  be  taken  from  the 
same  company.  That  would  take  about  1.000  e.h. p.  He  desired 
to  see  London  in  the  same  position  as  some  places  in  tlie  North  as 
to  bulk  supply,  as  it  would  induce  manvifacturers  to  take  power  on 
a  large  scale  from  a  company  instead  of  putting  down  tlieir  own 
installations.  He  was  satisfied  with  the  calculations  made  by  the 
engineers.  If  everj'  authorised  distributor  could  refuse  to  allow 
them  into  tlieir  district  they  could  not  supply  at  all.  Witli  regard 
to  the  pm-chase  clause,  in  an  imdertaking  of  so  speculative  a 
character  as  that  of  a  bulk  supply  company  it  was  essential  that 
the  luidertakers  should  have  somewhat  extensi\e  powers  of  re- 
covering tlie  capital.  ,4nything  tliat  made  the  retiu-n  of  tlie 
capital  less  certain  meant  an  inrTeased  capital  necessary.  The 
(|uestion  was.  What  .sort  of  clause  was  necessary  to  oHect 
that  objcr-t  witliout  putting  the  i>romoters  in  the  position  of  mo- 
no])olists  ':  Wlierc  yoii  had  a  fairly  certain  enterprise,  fairly  certain 
of  giving  a  rea-sonable  return  for  tlie  money,  it  was  not  difficult  to 
provide  for  purchase  in  certain  ways,  accompanied  by  a  limitation 
of  dividend  ;  but.  where  you  were  doubtful  about  that,  it  was  de- 
sirable to  Ir-ave  tbi*  power  of  paying  dividends  a  much  wider  one. 
and  to  ho  (careful  as  to  tbo  terms  upon  which  purchase  sliould  Ik* 
cH'cctctl.  To  supply  electric  ])oW(m-  ()n  rcrt.sonnhly  clieap  tcnis  tlwy 
must  rai.so  their  <-a]»ital  at  ri'asonaMi*  rates,  and  they  must  lia\c 
powci'  to  fxvi  back  llu;  nioui-v  Ihcv  would  cxpcMul  tiuring  the  e.xpeii- 
lui-Mlal  period.  What  ii('  lucanl  hy  using  tlii'  term  monopoly  was 
sulislantiall,>'  that  it  was  imprtfbablc  I*ai"li»imcnt  woidd  authorise 
luinlher  company  to  come  in.  an<l  that  hitherto  two  bulk  com- 
panies hiul  not  boon  authorised  for  the  same  area.  He  believed  they 
would  be  able  to  raise  the  money  if  tbi>  bill  passed  substantially  as 
|ircsentcd  to  their  ]..ordship3.  He  thought  he  could  bo  responsible 
for  fiiidinu  lus  inui'b  as  a  (|uarter  of  a  nullion.  He  also  lielie\ed  Lord 
Kit/.wJlliaiM  would  be  pre|iared  to  take  a  substantial  interest  and  be 
rcspoMsibli'  frjr  tlit'  raisinc  ^>f  a  very  cou.si<lcrable  sum.  Mr.  Owen  H. 
Smith  W(juld  lie  able  to  speak  for  S(»ine  of  the  other  promoters. 
They  must  have  a  rea-sonable  p"rio<l  to  raise  the  money.  The  fact 
that  the  raisinu  of  the  capital  would,  as  Mr.  Hammond  had  said, 
be  spread  over  a  considerable  perioct  v\'ould  make  it  ea.sier  to  obtain 
the  money.  He  agreed  that  th<^  eomiianys  j>ower«  should  cease 
iniless  a  substantial  sum  were  found  witliin  two  years. 

By  Mr.  f'ow.Min  :  I'idess  they  re?iewp(l  their  works  at  the  end  of 
2.3  yeai's  tliei'e  would  bc^  a  considerable  rpiantily  of  obsolete*  pbuil. 
If  it  wi're  tliou^ht  neeessary  to  provide  that  lliey  should  renew  it. 
ho  thoML'hl  I  hey  ivould  be  ready  to  ai'eept  that  eondillon.  He 
thought  tlieir  purchase  clauso  more  Hatisfaetor\-  and  eipiitable  than 
that  in  the  AdniiniHiriilive  Hill,  wliiili  imulo  the  iinderlakiiii:  pur 
eliiixable  at  the  "then  value"  without  addition  for  goodwill  or 
profits. 

By  Mr.  Balfouii  Buowne  (for  the  promoters  of  tho  London  Eloc- 
trie  Supply  Hill):  They  look  powei  (o  |m\  up  to  t'-tOO.OOO  in  inlorcNl 
duriii(;  ''oM><lriietii>ii.  Ho  would  iiol  be  suipriseil  if  llii'  viirioiis  eon 
eeriiH  ill  whir-li  he  wiis  interested  used  lOU.tXMI  n.l*.  Their  eloetrie 
power  wim,  however,  very  sniall  loiiipari'd  with  Hloani.  For  their 
new  rolling  mill  tin?  power  rofpiired  would  be  a  V(>rv  varvinir  quantity, 
and  by  Inkingeiirrent  from  the  Clovelanil  A  Durham  ('o.lboy  eoiilil  irel 
liny  (|uunlily  they  wanlod  at  any  iiioineiit,  ami  mIihI  lie  hhh  doing 
on  a  wholesale  scale  in  his  own  works  ought  to  be  beneficial  under 
the  much  more  vorying  conditions  of  London.  If  they  did  not  gel 
douse  fio  there  would  be  no  o-ssiu-onco  of  getting  the  capital  back,  and 
tho  money  would  not  be  raised.  He  accepted  Mr.  Biilfoui'  Browne's 
Htatenionis  that  tho  present  electricity  »uiiply  companies  in  London 
ha<l  113.0(10,0(10  alroa/ly  suhHcribcd.  that  thoy  paid  an  averaco 
return  to  the  shnroholderfl  of  i.3.  18s.  2d  per  cent.,  and  he  thought 
they    roiilfl    prnbabiy  rniw  £I,(I(I0.(H|II       H    tho    prnHonl    eomimnios 


could  sujiply  electiicity  as  cheaiily  as  his  company,  there  would  be 
no  raison  d'etre  for  their  bill,  but  they  believed  they  could  supply 
iiKtre  cheaply.  London  wanted  cheaper  electricity,  and  their  schemo 
was  for  the  companies  to  come  to  them  for  current,  and  to  supply  the 
consumer.  It'  the  companies  would  not  do  so.  they  must  go  to  the 
consumers  direct,  but  they  liad  no  wish  to  compete  with  the  com- 
panies. Cheap  electric  power  would  produce  more  consumers.  He 
admitted  that  the  rates  of  London,  as  compared  with  other  manufac- 
turing towns,  were  forcing  manufacturers  out  of  London.  Xone  of 
the  gentlemen  he  had  consulted  regarding  the  raising  of  the  money 
would  come  before  the  Committee.  The  bill  was  a  jirivate  promo- 
tion. .As  regarded  the  replacement  of  plant,  this  would  be  made  out 
of  revenue,  not  out  of  capital  ;  therefore,  the  purcha.sing  authority 
would  not  ha\'e  to  pay  increased  capital  for  these  renewals  of  plant. 

By  Jlr.  Seymoltr  Bushe  :  They  looked  to  the  present  companies 
taking  their  supply,  not  to  the  consumers.  If  they  did  not  succeed 
in  con\erting  the  present  companies  to  their  scheme,  they  would  only 
compete  in  the  meantime  in  the  terms  of  the  bill. 

By  Mr.  Blennerhassett  :  Witness  believed  e\ery  undertaker  or 
municipal  body  interested  in  electricity  would  be  put  in  a  Iwtter 
position  under  the  bill. 

Re-examined  by  Mr.  Clode.  Sir  Hugh  said  Table  7  showed  the 
provisions  for  renewing  jilant  out  of  the  gross  receipts  of  the  busi- 
ness, and  plant  would  obviously  not  be  renewed  out  of  capital. 
Therefore,  no  question  would  arise  as  to  the  purchasing  authority' 
ha\ing  to  pay  twice  for  the  plant.  If  necessary,  be  woidd  be  willing 
to  agree  to  an  obligation  to  form  a  sufficient  depreciation  fund  or  to 
jnit  aside  a  certain  amount  for  making  renewals  properly  out  of  re- 
\-enue.  If  they  replaced  plant  in  5  years  instead  of  '25  years,  it  would 
lie  for  a  good  revenue  reason,  and  not  for  the  iiurjiose  of  charging  the 
purchasing  authority  42  years  hence  with  a<lditional  capital.  For  in- 
stance, if  they  had  a  machine  costing  £100.000  and  giving  certain  re- 
sults, and  found  that  by  putting  in  another  machine  they  could  get 
better  results,  the  purchasing  authority  would  have  the  advantage  of 
the  new  maclune.  He  considered  the  ]irovision  regarding  .small 
power  users  an  important  one  in  the  bill.  Assuming  the  authorised 
undertaker  refused  to  take  advantage  of  the  bill,  they  should  be 
allowed  to  come  in.  He  considered  that  a  fair  provision.  In  regai"d 
to  the  suggestion  that  they  would  jeopardise  about  £13.000.000  of 
capital  invested  by  the  companies,  more  than  half  this  was  in  dis- 
tributing mains,  which  reduced  any  value  there  might  be  in  that 
argument  by  half. 

Mr.  Owen  HroH  .Smith  (one  of  the  promotei-s  of  the  bill),  ex- 
amined by  Mr.  F.  G.  Thoma,s.  said  he  was  one  of  the  jiropriotors  of 
Hay's  Wharf,  chairman  of  the  Farringdon  Works  and  H.  Pontifox  & 
Sons,  and  a  director  of  the  Provident  Clerks  Insurance  Co.  In  1904 
he  went  o\-er  the  installation  at  Chicago,  and  had  since  taken  a  keen 
interest  in  the  problem  of  electric  supply.  His  interest  in  the  present 
scheme  was  the  result  of  conversations  he  had  had  with  Mr.  Parshall. 
.All  tho  promoters  of  the  bill  were  gentlemen  largely  inteTosted  in 
electrical  matters,  and  with  great  linancial  interests.  Ho  had  the 
authority  of  .some  of  his  co  promoters  to  say  that  they  would  be  re- 
s]  ion  si  tile  for  tii  id  ing  portions  of  tho  capital  roqiiiroti  for  tho  scheme. 
He  belicN'od  tlK\\'  would  eortaiiil_\'  bo  sueee.sstul  in  laising  tho  capital. 
In  bis  \ie\\  the  ju-o\isioii  in  tbo  bill  \\y  wbieb  lbe_\'  had  to  iai>o  half  a 
million  of  iiinno\-  before  they  could  ^ibtain  the  land  was  a  thorough 
safeguard  that  tho  nioiioy  necessary  would  be  found.  Witness  hesi- 
tated to  name  a  definite  sum  that  he  thought  could  be  raised  by  tho 
jiromoters.  but  felt  justified  in  saying  that  he  and  his  friends  would 
go  to  a  figure  substantially  oiiual  to  that  named  by  tho  last  witness, 
making  D.'iOO.OOO  altogoth'or. 

Witness  was  then  cross-examined  by  Sir  Halph  Littler.  Mr.  Cripps 
and  Mr.  Freeman.  He  had  nothing  more  definite  than  bis  conHdenoo 
in  regard  to  the  raising  of  the  capital.  Supposing  the  purchase  I'lauso 
were  altered  in  a  perfectly  just  way.  he  should  not  think  it  would 
niaki  any  difrereueo  in  the  raising  of  tho  niouev. 

Lord  Cromek  :  1  think  it  would  s«\o  a  good  deal  of  trouble  if  the 
promoters  would  bring  forward  some  other  purchiuso  clause  to  meet 
the  objections  that  have  boon  raised. 

Mr.  Fkkem.\n  :  Witnesses  have  suggested  that  various  luiioiid- 
meuts  might  also  be  made  in  clauses  tii  and  21,  in  addition  to  the 
purchase  elausi".  No.  7,1. 

.Mr.  Oi.iveh  Bi'uv  (lionoriil  manager  of  the  (Jreat  Northern 
Hailwav  Co.)  gave  o\"idence  in  support  of  (ho  bill.  Ho  said  his 
company  Inul  umlor  siM'ious  considiM'atioii  the  ad\  isability  of  oloetrify- 
inc  their  line  for  the  carrying  of  their  great  suburban  (rallie.  If  tho 
lini'  wore  eleetrified  they  would  bo  able  to  manipulal<'  the  Iraflie 
quicker  ;  it  was  cloaniM"  than  steam,  more  trains  i-ould  lie  run  per 
hour,  and  they  oould  split  the  trains  more  easily  than  with  steam. 
Tho  power  required  would  be  about  .li.'^OOO  to  :t2li.000  ii.r.  'riioN 
must  lia\e  ebeiip  power,  and  be  tlioii^bl  the\  wouM  ^et  it  eliea|>or 
if  supplied  by  the  proposed  coiiipiiii\'  than  it  (he\  had  a  power  house 
exeliiMix'oly  to  tlionisol\'os.  Tho  bill  would  hasten  (ho  da\  wlieii  (lie\ 
could  electrify  their  linos,  as  sooner  or  later  Ihi-y  wmild  probiibly 
hax'o  to  do.  Ho  bin!  obtained  proliiuiuary  I'stimati's.  and  in  his 
opinion  the  Holiemo  would  relievo  them  of  bI.>oii(  ;(.">  per  eeiit.  of  tho 
I  upital  required  f'r  tho  plei  trihcation.  He  did  not  take  tho  esti- 
mated prices  in  the  bill  as  final,  hut  they  wore  cheaper  than  his 
company  could  produce  the  power  theinselvos.  In  osliinaling  they 
woiii'l  save  ,1.5  per  cent,  ho  had  reekonod  tlioy.would  hn\e  to  pay  tho 
company  a  little  loas  limn  ^d.  |icr  unit  for  the  power  they  roipiireil. 
Hi-  wanted  the  si  heme  to  come  into  exi8t«ncc,  as  1m«  thought  they 
would  probably  use  it. 

This  coni'liided  Wediipsdny'a  procepdiiigs. 
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On  tlio  ivsiiMi|i|ii.ii  III' t lie  iminiry  ycsicnlHV  ('riiurs<ln\  ).  .Mr.  ,1.  K.  S. 
Gooinv  ();emTHl  m«iiu>;«'r  of  tlio  Great  KHstoni  UailHiiy  Co.) 
gaid  his  ('i>in|iiiiiy  had  i'onsi<li-ri>(l  the  <|m'Stiiiii  of  tho  i-h'rtriticatioii  of 
iht^ir  s_\slt'iii.  .A^^siiiiiing  tliey  adoptt'd  t-Icrlric  power,  this  would 
first  Itf  apphitl  to  thi-ir  suhiirhari  traftio,  which  \va.s  very  hirge.  Hi- 
estiniuti-d  thi\  wi.idd  require  ahout  40.000  n.I'..  and  hi'  Unew  of  no 
existing  jtoWfr  station  able  to  gi\'e  tliat  siipplw  His  diri^otors  were 
anxious  to  see  whether  they  could  obtain  such  a  supply.  One  of  the 
considerations  would  be  the  saving  of  capital  ex|icnditun'.  In  addi 
tion  to  their  large  suburban  traffic,  they  had  large  worlis  al  Slralloid. 
employing  about  7,000  men.  Without  pledging  himself  that  they 
would  take  the  supply  offered  by  the  company,  ho  thought  it  very 
desirable  that  it  should  be  available  .so  that  the  various  lines  might 
consider  the  adxisability  of  taking  it.  It  was  incomenient  for  a 
railway  to  take  a  supply  from  a  local  undertaker,  who  could  not  go 
outside  his  own  district.  Along  the  line  they  might  have  to  take 
from  two  or  three  tlifferenl  companies.  'J'he\"  were  scriousl\*  con- 
sidering whether  the.v  should  not  electrifv  the  East  London  line  so 
as  to  carry  on  the  interchange  of  traffic  in  the  same  manner  as  the 
Steam  traftic  used  to  be  interchanged  on  that  line.  They  could  not 
at  present  obtain  the  requisite  juiwer  for  the  electrification  of  their 
lines  without  incurring  the  expense  of  erecting  their  own  generating 
stations.  There  were  a  good  many  manufactories  along  their  line,  but 
there  was  a  large  quantity  of  unoccupied  land,  and  he  had  no  doubt 
that  if  cheap  electridty  were  siqiplied  they  would  find  it  to  their 
great  advaj.tage,  as  the  \'acaiit  land  would  l)ecome  occvipied  by  power 
users,  who  would  be  a  source  of  revenue  to  his  company.  He  would 
much  like  to  see  the  bill  passed.  Under  clause  (i8  of  the  bill  it  would 
be  |)ossible  for  the  proposed  com[)any  to  supply  railways  for  use  out- 
side their  area.  As  regards  the  taking  of  jiower  from  Lots  road  and 
New  Cross  generating  stations  for  the  East  London  line,  he  thought 
these  stations  were  too  far  aw-ay  ;  also  that  now  the  Underground 
Railways  were  in  fiUl  operation  there  was  no  o\er  production  of 
current. 

Mr.  V.  L.  Raven  (chief  assistant  mechanical  engineer  of  the 
North  Eastern  Railway), said  thej-  were  at  present  using  continuously 
about  4,000  kw.,  and  had  80  miles  of  single  track  electrified.  They 
bought  their  electricity  in  ortier  to  sa\-e  the  capital  c.\|>e!Kliture 
involved  in  putting  up  a  generating  station  of  their  own,  and  had  been 
absolutely  satisfied  with  the  result.  The.v  had  been  using  electric 
power  since  11(04,  and  had  had  no  discontinuance  of  sup]ily.  They 
got  the  sup|)ly  at  a  reasonably  low  price,  and  as  a  residt  of  the  sub- 
stitution of  electric  for  steam  power  the  nundjer  of  passengers  carried 
had  largely  increased  and  they  had  reduced  the  ratio  of  working  costs 
to  earnings  by  about  25  jier  cent.  Last  year  about  4,000,000  more 
pas,sengers  were  carried  than  in  1903.  They  would  probably  not  have 
electrified  their  lines  if  they  had  not  been  able  to  buy  the  power. 

-Mr.  E.  1I.\cGre(:or  Dunc.\n.  consulting  engineer,  said  he  was 
consulting  engineer  to  Messrs.  Maple  &  Co.,  who  used  a  large  quantity 
of  electric  energ.v.  .At  Tottenham  Court-road  the  annual  outi>ut  was 
approximateh-  1,000.000  units,  and  at  their  Highgate  factory  the 
annual  output  was  ,S50,000  units.  He  had  been  into  working  costs, 
anil  K-ssuming  the  bill  passed  it  would,  in  his  opinion,  be  to  Messrs, 
llaple's  atUantage  to  take  sujjjily  from  the  company,  and  to  scrap 
their  own  plant.  He  estimated  there  would  be  a  saving  of  over 
£400  |H'i"  annum  b_v  their  taking  current  from  the  company  at  the 
maximum  price  as  compared  witli  the  amount,  they  would  have  ti> 
pay  if  supplictl  by  the  St.  Pancrtis  Council.  A  reason  for  their  not 
taking  suppi.y  from  St.  Pancras  was  a  proviso  he  had  fountl  in  their 
application  form  to  the  efTect  that  the  Council  were  at  liberty  to  dis- 
continue tlie  supply  of  current  at  any  time  upon  giving  notice  to  the 
consumer  that  the  current  was  required  for  the  Council's  ordinary 
consumers  for  lighting  purposes.  He  should  be  prepared  to  advise 
his  clients  to  scrap  their  own  plant  and  to  take  electricity  from  the 
company.  He  did  not,  of  course,  wish  to  suggest  that  St.  Pancras 
was  more  liable  to  breakdown  than  any  other  supply  undertaking. 
He  accepted  coun.sel's  statement  that  never  during  the  past  1.5  years 
had  the  clau.se  been  given  effect  to  by  St.  Pancras,  and  also  that  in 
special  cases  like  that  of  Messrs.  Maple  the  Council  would  be  prei)ared 
to  waive  the  clause. 

Mr.  J.  S.  CoNKADi,  superintendent  of  the  London  factories  of 
Messrs.  Vickers,  Sons  &  Maxim,  said  at  Erith  tliey  had  large  works, 
covering  about  20  acres  and  employing  from  3,000  to  ."i.OOO  men. 
These  comprised  large  machine  shops,  foundries,  woodworking 
shops,  &c.  Electric  driving  was  adopted  throughout.  They  did 
not  generate  all  their  own  power,  but  took  some  from  the  district 
council.  The  capacity  of  their  own  generating  station  at  Erith  was 
about  800  kw.,  and  they  were  taking  about  1.50  kw.  from  the 
council.  They  jiroposed  to  increase  this  tol.lOOkw.  They  gene- 
rated about  l.J  to  2  million  units  per  annum,  with  a  load  factor  be- 
tween 30  to  70  per  cent.  He  thought  it  would  be  a  considerable 
saving  to  them  to  take  their  power  from  the  company  at  the  prices 
set  out  in  the  bill.  He  had  invited  a  number  of  London  manufac- 
turers to  discuss  the  matter,  and  at  a  meeting  on  April  10,  after  full 
di.scu.ssion  of  the  three  bills  before  Parliament,  resolutions  were 
pa.s.sed  approving  the  London  and  District  Bill  imder  certain  condi- 
tions. A  list  wa.s  put  in  by  witness  containing  the  names  of  fifty- 
seven  firms  who  were  either  present  at  the  meeting  or  luvd  since  ex- 
pressed their  conformity  with  the  resolutions  passed.  He  was 
definitely  authorised  by  these  firms  to  state  that  thoy  generally  sup- 
ported the  bill. 

Other  witnesses  .yesterday  (Thursday)  vwlio  gave  general  approval 
of  the  bill  were  :  Mr.  Gill  (manager  Joha  Jenkins  &  John.sonJ&  Son,  ' 


Lttl.),  A.  L.  Rider  (chairmnn  and  managing  director  L-T.  *  S.  Rail- 
way Co.).  Mr.  Green  (chief  goods  manager  L.  *  N  W.U.).  Mr.  .J. 
Macgregor  (oni-  of  the  num.iging  directors  of  Mcssr^!.  [.lohnson  it 
Phillips,  Ltd.).  Mr.  C.  M.  Simiwon  (i-artner  in  the  firm  of  .Ins.  Simp- 
son &  Co.),  .Mr.  J.  Lang  (engineer  London  Centr.il  Markets  Cold 
Storage  Co  ),  Major  Travers  (director  Spottiswnode  &  Co..  Ltd.)  and 
.Mr. -A.I  .  .  Davis  (engineer  to  ;Messrs.  Eley  Bros.).  .A  digest  of  this 
evidence  will  be  given  in  our  next  issue. 

North  East  London  Railway  Bill.— Last  week  ihc  House  of 

I 'oimr.ous  Committee  on  Uiiopposcfl  Bills  coiisiilcicd  tlii.s  bill  fortx- 
tendiiig  the  time  limited  by  the  company's  act  of  1905  within  which 
a  portion  of  the  capital  is  to  bo  sub3cr"ibed.  The  Chair.nan  (Mr. 
Caldwell)  said  the  Committee  would  gr.iiit  the  extension,  hut  the  pio- 
iiioters  must  not  expect  a  further  rciicwal. 

Sowerby  Fridge  Provisional  Electric  Lighting   Order  -On 

Monday  the  House  of  Lords  E\:iiiiincr  on  Unopposed  BilN  louiid  the 
.Staixliug  Orders  coinplied  with  in  re.gard  to  the  hill  to  coiifirin  this 
order.  The  hill  amends  the  Order  of  1900,  and  contains  provisions  as 
to  so|)ply  in  bulk,  amendments  as  to  compulsory  works  and  power  to 
transfer.  At  any  time  within  one  year  after  the  commencement  of  the 
order  the  undertakers  may,  with  the  consent  of  the  Board  of  Trade, 
transfer  or  lease  any  part  of  the  undertaking  to  the  Electrical  Distri- 
bution of  Vorkshire. 

Notts  &  Derbyshire  Tramway  (No.  2)  Bill-— The  Standing 

Orders  committee  of  the  House  of  Coiinnous  has  dispensed  with  the 
standing  orders  and  the  bill  has  been  allowed  to  proceed. 

London  United  Tramways  Bill.— A  Select  Committee  of  the 

House  of  Commons  found  the  preamble  of  this  Viill  proved  on  Tuesday. 
The  bill  provides  (inter  alia)  for  the  construction  of  tramways  over 
Kew  Bridge.  The  committee  intimated  that  unless  the  company  and 
the  County  Councils  agreed  as  to  the  terms  to  be  paid  for  running  cars 
over  the  bridge,  an  arbitration  clause  would  be  inserted. 

On  Wednesday  the  Committee  ordered  ,a  clause  to  be  inserted  pro- 
viding for  wayleaves  of  £500  each  per  year  being  paid  to  Surrey  and 
Middlesex  County  Councils. 


LEGAL  INTELLIGENCE. 


City  of  London  Electric  Lighting  Co  (Ltd.)  v.  Vanguard 
Motor  'Bus  Co.  (Ltd  ) 

In  Tlie  £/K-/riiiai,  for  March  27  was  reported  particulars  of  an  action, 
tried  before  Mr.  Justice  Ridley  and  a  i=pecial  jury,  in  which  plaintirt' 
company  claimed  damages  against  the  defendants  for  £75.  10s.  3d., 
the  cost  of  repairing  an  electric  light  .standard  and  lamp  damaged 
through  the  skidding  of  one  of  defendant  company's  motor  omnibuses. 
In  the  Court  of  Appeal  on  Friday  last  the  plaiiitiH' company  applied 
for  judgment  or  a  new  trial.  In  the  case  before  Mr.  .lustice  Ridley  the 
jury  found  for  plaintiffs  on  the  ground  of  negligence  on  the  part  of 
defendants  or  their  servants,  but  held  that  the  motor  vehicle  was  not 
itself  a  legal  nuisance.  Upon  these  findings  judgment  was  entered  for 
plaintiff's  for  £43.  3s.  4d.,  the  amount  of  damage  attributable  to  the  first 
accident. 

After  hearing  legal  arguments,  their  Lordships  in  the  Appeal 
Court  directed  tihat  there  should  be  a  new  trial  of  the  whole  action,  on 
the  grounds  that  it  was  not  clear  what  the  jury  meant  by  their  verdict, 
and  that  there  had  been  an  unsatisfactory  trial.  The  costs  of  the  ap 
peal  and  of  the  first  trial  were  directed  to  be  left  to  the  discretion  of 
the  judge  at  the  re  trial.  

Ernest  Scott  &  Mountain  (Ltd.)  v.  Kent  Collieries  (Ltd). 

The  hearing  of  this  case  was  continued  before  the  Ofiici.il  Referee 
(Mr.  Muir  Mackenzie,  K.(  .)  on  Friday  last  week. 

Mr.  .1.  M.  FKLiji,  a  director  of  defendant  company,  was  recalled  and 
gave  evidence  as  to  the  different  items  contained  in  the  defendants' 
counter-claim  for  damages. 

Mr.  W.  .1.  HoKNKR,  another  director,  also  gave  evidence. 

Evidence  on  the  defendants'  counter-claim  having  concluded  on 
Monday,  Mr.  Bouskiei.d  and  Mr.  C.  A.  RrssEi.r,,  in  lengthy  speeches, 
summed  up  the  case  on  behalf  of  their  respective  clients,  and  in  the 
result  the  learned  referee  (Mr.  Mnii  M  vi  kenziki  reserved  judgment. 


MUNICIPAL,  FOREIGN  &  GENERAL  NOTES. 

— ^ 

APPOINTMENTS  "VACANT  AND  FILLED. 

Applications  are  invited  for  the  position  of  head  of  the  electrical 
engineering  department  of  the  Halifax  Technical  College.  Salary 
£200  per  annum.  Applications  to  the  secretary  (Mr.  Vf.  H.  Ostler), 
Education  Offices,  HaUfax,  by  June  1.     See  an  advertisement. 

A  professor  of  mechanical  engineering  ia  required  for  Poona  Col- 
lege of  Science,  India.  Salary  R.500,  rising  to  11.1,000  per  month. 
Apphcations  to  the  Secretary,  Public  Department,  India  Office, 
London,  by  .Tune  l^>. 

Ilford  Council  have  appointed  Mr.  A.  Glazier  as  third  charge  en- 
gineer. 

Mr.  S.  A.  Lovick,  of  the  Stoke  Newington  electricity  department, 
has  been  appointed  canvasser  at  Fulham. 
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Aberdeen. — The  Secretary  for  Scotland  has  sanctioned  the  bor- 
rowing by  the  Corporation  of  £80,000  further  for  electricity  supply 
extensions,  raising  the  total  sum  authorised  to  i,"530,000. 

Antwerp. — By  the  end  of  1908  there  will  be  installed  on  the 
doclis  at  Antwerp  the  large  number  of  electric  cranes  shown  below  : 
One  electric  sheer  of  120  tons  at  the  Kattendyk  dock,  one  electric 
crane  of  iJO  tons,  80  electric  cranes  of  from  li  to  2  tons.  The  80 
electric  cranes  included  in  tlie  list  are  not  yet  erected.  They  will  bo 
placed  at  equal  distances  along  the  quays  of  the  new  intercalary 
docks,  the  distance  selected  being  about  50  yds. 

Baltimore  (U.S.A.).— The  Consolidated  Gas,  Electric  Lighting  & 
Power  Co. ,  of  Baltimore,  which  owns  the  monopoly  for  lighting  in 
the  city,  has  entered  into  an  undertaking  with  the  McCalls  Ferry 
Power  Co.,  who  arc  constructing  an  immense  dam  on  the  Siiscjue- 
hanna  River  to  supply  all  the  required  energy  for  lighting,  power 
and  other  purposes  which  the  Consolidated  Co.  may  require,  not 
only  for  Baltimore,  but  for  a  radius  of  100  miles  outside  the  city. 
The  United  Railways  Co.,  which  owns  the  street  lines  in  Baltimore, 
all  of  which  are  worked  electrically,  has  also  entered  into  a  con- 
tract with  the  McCalls  Co.  to  supply  all  electric  power  required  for 
railways  purposes.  The  Cotton  Duck  Co.,  which  operates  11  mills 
in  Baltimore,  are  negotiating  for  similar  contracts  with  the  McCalls 
Co.  The  American  financial  position  is,  however,  retarding  pro- 
gress with  these  big  scheme'. 

Bath.  The  Town  Council  discussed  on  Wednesday  the  amended 
proposals  of  Mr.  E.  Schenk  (given  in  our  last  issue,  p.  188)  for  the 
purchase  of  the  Corporation  elec  rici'y  undertaking,  but,  after  a 
three  hours'  deliate,  it  was  decided  to  adjourn  the  question  until 
Monday  next. 

Bray  (Ireland). — The  Electric  Light  committee  have  approved 
a  scheme  of  the  electrical  engineer  (Mr.  W.  .T.  U.  Sowter)  for  ex- 
tensions of  mains  and  tor  adding  a  .^O  b.h.p.  suction-gas  plant  and 
engine  to  the  generating  plant  at  an  estimated  coat  of  i'4,792.  lOs. 

China  and  Earthenware  Manufacture.— The  Home  Secretary 
has  appointed  a  departmental  committee  to  inquire  into  and  report 
on  the  use  of  lead  in  the  manufacture  of  earthenware  and  china : — 

Messrs.  E.  F.  G.  Hatcli  (chairman),  W.  Burton  (director  and  manager 
of  Pilkington's  Tile  &  Pottery  Co.),  Noel  Buxton,  Bernard  Moore, 
Noah  Parkes,  Dr.  George  Reid,  A.  Vernon  Harcourt,  F.R.S. .  John 
Ward,  M.P.,  and  Miss  Tuckwell. 

The  teriiis  of  the  committee's  refeience  are  :  - 

To  consider  the  dangers  attendant  on  the  use  of  lead  in  the  various 
br.anches  of  the  manufacture  of  china  and  earthenware,  and  in  the 
processes  incidental  thereto,  including  the  making  of  transfers,  and 
to  report  how  far  these  can  be  obviated  or  lessened,  (1)  by  improved 
appliances  and  methods  in  the  lead  processes,  (2)  by  conducting  any 
of  those  processes  in  separate  rooms,  (3)  by  limitation  of  the  use  of 
lead,  (4)  l)y  substitution  of  harmless  lead  compounds  for  raw  lead, 
(5)  by  suljstitution  of  other  materials  for  lead,  (6)  by  controlling  the 
employment  of  susceptible  jiersons  in  le.ad  processes,  (7)  by  precau- 
tions for  detection  of  lead  poisoning  in  the  earlier  stages,  or  otherwise, 
and  liow  far  such  precautionary  measures  are  reasonably  practicable 
generally  and  with  regard  to  the  several  branches  of  tlie  said  manu- 
facture. 

To  consider  whether  the  danger  or  injury  to  health  ari.sing  from 
dust  or  other  causes  in  the  said  manufactures  can  be  further  obviated 
or  lessened,  and  by  «liat  means,  and  how  far  such  means  are  reason- 
ably ])raatica>)le  generally  and  with  regard  to  the  several  branches  of 
the  said  manufacture. 

To  consider  the  existing  siiecial  rules  for  the  manufacture  and  deco- 
ration of  eartlienware  and  china,  and  tlje  making  of  transfers,  and  to 
report  what  amendments,  if  any,  are  desirable  for  the  l)ettor  protec- 
tion of  the  workers  from  lead  ]ioisouing  and  other  diseases. 

And  to  consider  and  repoit  what  modifications,  if  any,  are  desirable 
in  the  application  of  the  said  special  rules,  so  amended,  to  particular 
branches  of  the  manufactures  named  above,  in  the  form  of  rcgulalions 
under  sec.  79  of  the  Factory  and  Workshop  Act,  1901. 

(,'orrespondence  to  the  i-ecrelary,  Mr.  E.  A.  IL.  Werner,  Factory- 
Department,  Home  Olllce. 

Capri  (Italy). — A  British  company,  entitled  the  Society  for  Public 
and  Private  l')n!erprise  in  the  Island  of  Capri,  commenced  their 
electricity  supply  service  on  (),;t.  ;J8  last.  The  service  is  proving  a 
popular  one. 

City  and  Guilds  of  London  Institute. — The  chairman  of  iho 
coiuicil  (Lord  llalsbury)  presided  at  the  annual  meeting  on  Wed- 
nesday, and  among  those  present  wore  Sir  Owen  Roberts,  Sir 
Walter  Pridcaux,  Mr.  S.  S.  Gladstone,  Sir  Edward  Busk,  Sir  .Tolm 
Walney,  Mr.  Deputy  Turner,  &c. 

'I'lw  ;inninil  rciiorl  sliilcd  tliiil  up  In  1  lie  rhtnv  nf  the  si'ssiiin  in  .Inly  l^i^l. 
tlic  dipliunii  of  iLsHoclatc  of  (he  City  and  duilds  of  London  Inslilulc  wav 
awiirdid  l>y  thi-  Coimcil  In  H7  niiilricidiilcd  Ihird-ycar  kI  ndrnt.x.  iiii  In 
iTciLifi' of  20  r)vcr  tlie  niinilx-r  for  I  hi- previous  year.  24  sludonts  of  tlic 
colJcKi'  presented  tln'mselvcH  at  the  H.Sc.  (Kng.)  rxnniii\»tion  of  tlio 
UnivcrMily  of  l^mdon.  of  wlioiii  211  ohiaiiicil  llicir  drjjrcc.  niid  during  llir 
session  TTt  studi'iils  r)f  tli<-  collcjjc  jiii.srnlcd  llii-niMclv<'s  for  llie  Int.  Sc. 
cxiiininiilion.  of  wlioiii  .'"il  |iii»h(iI.  'Ihr  cvi'ninK  depart  ini-nl  of  llir  rollem' 
W(i»  iitlcndi'il  liy  :)l)2  slnlll•nl^.  luid  llir  institiilrM  I'Xiiiniiwillons  tterr 
nffiiin  licl'l  la.'<t  hi'hhIoii  In  liidlii.  ('ii|>i'  Colony.  .Niit.il.  .Mallii,  AnNtriillii  and 
Ncu  Xi'idiind.  tin'  total  niiinlur  of  Indian  and  ('oloiii.'il  i  amlidalrH 
exiimiiifd  licing  ^IIHI.     'I'hi-  tolnl  imonu:  of  the  inslitulr  for  Iho  pn.M  yrnr 


(including  donations  for  special  ]iur))iist's)  anii>Mnt)'d  to  £4ti.lKi."),  and  the 
expenditure  to  i'47.37<i.  including  £3,*i79  extnionlin.ir}'  expenditure  on 
the  extension  of  llic  Technical  College,  Finsbury. 

Lord  Halsbury,  in  moving  the  adoption  of  the  report  and  accounts, 
referred  to  the  severe  loss  the  institute  had  sustained  in  the  deaths  nf 
Lord  Kelvin,  Mr.  T.  F.  Blackwell  and  Sir  William  Perkin.  Great  pro- 
gress had  been  made  in  connection  with  the  new  institution  at  SoiMli 
Ivensington.  The  object  of  that  institution  was  to  bring  closer  together 
the  work  of  the  science  and  technical  schools  already  existing  in  the 
neighbourhood,  and  to  ])rovide  others,  so  that  ultimatelv  they  might  have 
there  a  complete  group  of  schools  in  science  and  technology  }>roviding 
advanced  instruction  and  eo-ordinaterl  one  with  the  other.  'I'hat  }>ro- 
eess  of  co-ordination  and  develojiment  was  to  be  effected  by  the  new 
instil  ution  named  the  Imperial  College  of  Science  and  Technology. on  the 
governing  body  of  which  was  represented  practically  every  interc.-it  con- 
cerned, scientitie.  professional  and  educational.  The  governing  body 
was  jjresided  over  by  Lord  Crewe,  and  Mr.  Gerald  Balfour  was  chairman 
of  the  organisation  eominittee.  There  had  been  a  continued  increase  in 
the  number  of  students  entering  the  Central  Technical  College,  and  more 
than  half  the  number  of  students  who  had  taken  their  degree  in  engineer- 
ing in  the  University  of  London  had  come  from  the  institute's  college. 
The  Department  of  Technology,  through  whicli  the  institute  was  in  touch 
with  technical  classes  throughout  the  couiitry  and  in  the  Colonies,  showed 
continued  expansion.  No  less  than  4li.(KW  students  were  in  attendance 
at  registered  classes  under  that  department,  an  increase  of  over  1.500  on 
that  of  the  previous  year.  The  number  of  those  students  who  came  up 
for  examination  was  nearly  24,000.  The  institute  was  in  clo.se  co-opera- 
tion with  the  Board  of  Education  and  its  certiticates  were  also  recognised 
by  the  Postmaster-General  as  qualifying  in  the  subject  of  telegraphy  and 
telephony  for  promotion  in  the  Post  Office. 

City  of  London  Markets.-  The  annual  report  of  the  clerk  and 
superintendent  of  the  London  City  Central  Markets  (Mr.  H.  W.  G. 
Millman)  states  that  the  illumination  from  the  electric  arc  lamps 
arotmd  the  market  installed  during  the  past  year  is  giving  general 
satisfaction. 

Darlington. — The  Electricity  and  Light  Railways  committee 
have  reduced  the  charge  for  electric  current  for  traction  from  l|d. 
to  lid.  per  unit. 

Dundee. — The  Tramways  committee  has  decided  to  send  a  depu- 
tation (Mr.  Speed,  the  convener,  Mr.  Johnston,  Mr.  H.  Richardson 
the  electrical  engineer,  and  Mr.  P.  Fisher,  the  manager)  to  Germany 
to  collect  information  on  the  trackless  trolley  system. 

Exhibition. — The  programme  of  the  International  Exhibition 
to  be  held  at  the  Hague  during  July.  August  and  September  next, 
and  relating  to  commerce,  industry,  science  and  national  and 
colonial  products,  may  be  seen  at  the  Board  of  Trade,  73.  Basing- 
hall-street,  London,  E.C. 

Franco-British  Exhibition. — St.  Pancras  Electricity  and  Pubhc 
Lighting  committee  recommend  the  Council  to  contribute  a  sum  not 
exceeding  £25  towards  the  expenses  of  providing  a  combined  elec- 
trical exhibit  at  this  Exhibition. 

Glasgow. — The  manager  of  the  tramways  (Mr.  J.  Dalrymple)  has 
reported  at  some  length  on  authorised  and  projected  new  tramw'ays, 
over  35  miles  in  length  and  estimated  to  cost  £557,225.  A  recom- 
mendation has  been  made  by  the  Tramways  committee  to  proceed 
with  the  construction  of  some  of  these  lines. 

Glass  Telegraph  Poles. — It  is  stated  that  a  company  has  been 
formed  at  Cassol  (Germany)  to  manufacture  glass  telegraph  poles. 
The  capital  is  £90.000.  The  patent  rights  cost  X'15,000,  with  a 
royalty  of  28.  per  post.  The  company  state  that  poles  28  ft.  in  length 
can  be  manufactured  at  a  cost  of  153.  (including  royalty).  An  ex- 
perimental line  with  11  wires,  on  a  frequented  public  highway,  has 
stood  the  test  satisfactorily,  and  it  is  further  stated  that  broken  or 
damaged  poles  can  be  repaired  satisfactorily. 

Grimsby.  It  was  reported  to  the  Electric  Light  committee  on 
Monday  that  a  profit  of  over  X'2,000  had  been  made  on  the  year's 
working  of  the  electricity  department,  and  it  was  generally  agreed 
that  the  report  was  very  satisfactory. 

The  borough  electrical  engineer  (Mr.  W.  A.  Yignoles)  reported 
that  he  had  been  in  further  communication  with  the  .Vdmiralty  with 
regard  to  the  wireless  station  to  he  established  at  Huinberstone, 
and  he  expected  to  make  an  agreement  between  the  department 
and  the  Admiralty  for  tlie  supply  of  current. 

Hanley. — The  E.G.  Board  have  sanctioned  a  loan  of  -l'20.()43  for 
electricity  supply  extensions,  viz.,  .18,105  excess  expenditure  for  23 
years,  t5,.')38  additional  generating  plant,  IfiO.,  for  17  years,  £4,000 
mains  for  25  years,  and  L"1,000  transformers  and  sub  stations  for  Ifi 
years.  The  Board  deducted  1'951,  representing  payments  which 
would  have  been  made  to  sinking  fund  had  loans  been  raised  at  the 
time  of  expenditure,  and  £372  representing  wages  p.'iid  to  workmen 
periiiancnily  employed  by  the  Council. 

Homsey.— Tlio  E.G.  Board  has  sanctioned  n.  loan  of  £10.000  for 
extensions  of  the  electricity  undertaking. 

Institute  of  Metals.  I  n  our  issue  for  M  arch  20  (p.  890)  we  gave 
some  particulars  of  the  stops  taken  to  form  an  institute  of  copper 
and  brass  manufactures,  &c  .similar  to  the  Iron  ami  Stool  Institute. 

At  a  well  attenilod  mooting  in  Mani'hoslcr  on  Manli  11  it  wa.x  de- 
cided, after  iiii   int«resliiig  discniwion,  to  hold  it  further  uieuling  in 


THE  ELECTRICIAN,  MAY  22,  1908. 


•j;i) 


1  oiiiK.ii  on  .Tiiiio  10,  bv  « liii-li  time  it.  was  tliou},'lit  ii  still  liu-jer  natliei-- 
iiig  of  till'  mules  inttiostrd  would  assomlile,  tli:it  a  {loiicral  mnnifcstji- 

., ,f  jntcivst    ill  itu'  foiinnlioii  of  the  inoposed  new  "  Institute  of 

I."  would  lie  shown,  mid  thiil  marine  oiiKineers  and  shipliuilders 

nl  have  an  opportunitv  of  siip|ioitiii<r  the  formation  of  this  society 

111  a  eiivular  issued  bv  Mr.  W.  H.  .Tohiisoii,  ehaiimaii  of  the  meetinc;. 

It    is   staled    that,  by    permission    of  llie    Instilulioii  of  IMeehanioal 

'     -inoers,   the  proposed  eonferciue    ivill    be   held   at  2:30   p.m.    on 

10,  at  Storey 's^ate,  Westminster.     All  interested  in  the  maiiu- 

e  or  use  of  th?  iioii- ferrous  metals  and  their  alloys  are  rei|uested 

•.•nil.   The  meinlieiship  of  llie  proposed  soeiety  will  be  open  to  all 

'..mI  and  .seieiilitii-  men  at  home  and  abroad.    Already  letters  have 

led  from  many  foreiirn  maiiufael  urers  and  metallur'j;ists  H  ho 

I-  of  joiniii'.;   the    proposed  society,  and   Eiijjlish   inanufac- 

,,,i,i.  ...    not  beliind  ihi-ir  forei'/ii  riv.ils. 

Japan.  The  Gorman  Consul  at  Nagasaki  states  that  tlie  Kiushiu 
Klectric  i;.ulway  Joint  Stock  Co.,  with  a  capital  of  about  tiOti.riOO, 
has  been  formed  to  construct  an  electric  railway,  about  Hi  miles  in 
'  "u'lh,  from  Moji  to  Kurosaki,  with  a  brancli  lino  u-i  miles  in  length, 
legraph  wire  to  the  value  of  X'.5,318  was  imported  into  Osaka  in 
.  ,  ,  compared  with  £1.199  in  1906,  and  nil  in  190"). 

The  "  London  and  China  Telegraph"  says  the  Kanagawa  Pre- 
feclnral  Government  have  been  asked  to  grant  a  charter  for  the 
supply  i"  Vokohama  of  electrical  energy,  which  it  is  proposed  to 
iienerate  at  works  to  be  erected  at  Hikone. 

Leather  Belting  made  Moisture-Proof.— The  liritish  Consul- 
lieneral  at  Cliie.ago  refers  to  an  account  of  the  production  by  a  Cin- 
cionati  company  of  moisture-proof  leather  beltintr.  The  belting  is 
said  to  have  stood  the  most  searching  tests,  and  the  discovery,  ac- 
cording to  the  extract,  is  worth  especial  attention  on  the  part  of 
laundryiuen  and  others  who  have  found  it  necessary  to  exclude 
leather  belting  from  their  works  by  reason  of  the  trouble  with  water, 
steam.  A:e. 

I^^es. — The  new  system  of  slectric  lire  alarms  installed  by  the 
Postal  Telegraph  authorities  was  inaugurated  on  Tuesday. 

Light  Railways.  The  Liglit  Railway  Commissioners  held  an 
inqniry  on  Friday  into  the  application  of  the  promoters  of  tlie 
Soathcnd  and  Colchester  Light  Railway  for  an  extension  of  time  and 
other  powers. 

Mr.  M.  Kini.KV,  enf;ineer  to  the  promoters,  said  his  traffic  estimate, 
Iwsed  on  the  1901  population  of  tlio  district,  showed  an  income  of 
£84,000,  and  expenses  wmild  be  60  per  cent,  of  that  sum.  The  total 
siimreijuiied  would  be  £556,000,  and  their  powers  allowed  for  £552,000. 
They  estimated  a  di\  idoiid  of  6.^  per  cent,  on  the  share  capital. 

Southend  Council  opposed  on  the  ground  that  they  [iroposed  to 
extend  t'leir  light  railway  sy-stera  to  Rochford. 

Application  is  being  made  for  a  light  railway  order  authorising 
the  construction  and  working  of  a  3  ft.  6ia.  gauge  light  electric 
railw.y  (single  line  with  passing  places)  in  Minster,  Isle  of  Sheppey. 
The  Board  of  Trade  have  confirmed  the  Wolverhampton  and  Can- 
mick  Cli.i.se  Railway  'I-ifrbt  Railway)  Amendment  Order,  1908.  and  the 
L'lacton  and  St.  Os'vth  Liflit  Railway  (Exten.<ion  of  Time)  Order.  1908. 
London  County  Cotincil  — On  Tuesday  it  was  agreed  to  loan 
£9,500  to  Stepney  for  electric  lighting. 

EUrlrir  Oirs. — The  adjourned  recommendation  of  the  Highways 
committee  to  expend  £178,450  on  electric  cars  was  agreed  to.  (lire 
Tenders  .\coepted.) 

Unuikhorowjli  ./unc'i'iiiXorwixid  Tramiciti/s. — Capital  expenditure  of 
£45,320  was  authorised  for  the  electrification  of  these  traniway.s. 

Amhoriiii/  (if  Truck  Rn'ilx. — For  new  work  in  connection  with  the  an- 
choiing  of  track  rails  expenditure  of  £7,000  was  authorised. 

Lta  liridije,  T.eyton  nnd  'n'altlKimstow  Traniwatjs. — The  Highways 
committee  recommended  the  purcha.sc  of  a  portion  of  tlio  above 
undertaking  in  Lea  Hridge-road  for  £8,040,  anrl  electrifying  it  on  the 
overhead  .system  and  lease  it  to  Leyton  Council  till  1911. — Postponed. 
Tramways  in  ForcU  Hill. — The  Highways  committee  also  recom- 
mended an  expenditure  of  £52,630  for  the  construction  of  the  Forest 
Hill  tramways. — Postponed. 

(/./.'.  Sur/arcCoiitiict  System. — The  chairman  of  the  Highways  com 
mittee  (Mr.  Whittaker  Thomp.son)  stated,  in  reply  to  iiuestions,  that 
he  could  not  bring  up  a  report  until  the  system  had  received  a  trial, 
but  at  )iresent  they  were  unable  to  run  a  complete  service  owing  to 
leakage  from  theg.as  mains.  The  gas  escaped  to  such  an  extent  in  the 
Mile  End-road  that  they  would  be  unable  to  work  the  system  fully 
until  the  gas  companies  had  repaired  their  mains. 

London  Electricity  Supply  Scheme.— The  London  County 
Council  has  replied  to  representations  from  various  borough  coun- 
cils asking  them  to  convene  a  conference  to  consider  the  advisa- 
bility of  the  L.C.C.  promoting  next  session  a  bill  tor  supply  of  elec- 
tricity in  bulk  ;  but  the  L.C.C.  expresses  the  opinion  that  no  useful 
ptirpose  will  be  served  by  convening  such  a  conference  at  present. 

Market  Lighting. — Mexborough  Market  is  now  lighted  electri- 
cally. The  installation  was  carried  out  under  the  supervision  of 
the  borough  electrical  engineer,  Mr.  J.  Senior. 

The  lighting  arrangements  are  worked  from  one  of  the  store  rooms 
under  the  Market  Hall,  where  the  wires  and  fittings,  lamps  and  switches, 
Sic,  necessriry  to  the  illumination  of  80  stalls,  are  stored.  On  market 
day  the  fittings  are  brought  out  and  fixed.  These  consi.st  for  the  mo.st 
pjirt  of  long  wooden  bars,  which  are  wire<l  and  fitted  with  holders, 
and  are  made  to  fix  upon  the  tups  of  the  stalls.     These  bais  are  coii- 


iieeted  to  the  lighting  circuits  by  means  of  pieces  of  wire  alioiit  12  in. 
long.  There  are  two  lamps  for  each  small  stall,  and  four  for  a  larger 
one.  There  are  80  stalls  arranged  in  20  rows,  and  there  are  almut  170 
lamps  wired  on  two  eireuits. 

Manchester.  The  question  of  fixing  the  contributions  to  be 
made  by  the  trading  departments  of  the  Corporation  to  relief  of  rates 
was  discussed  by  the  Council  on  Wednesday.  The  Tramways  com- 
mittee propose  to  contribute  L'ti'i.OOO  and  the  Fdectricity  committeo 
110,000.  There  is,  however,  a  demand  for  increased  contributions, 
but  the  chairman  of  the  IClectricity  committeo  (Councillor  G. 
llowarth)  has  submitted  the  following  reasons  why  his  department 
cannot  make  a  further  grant:  — 

1.  The  l^lectricity  committee  have  recently  made  large  reductions  in 
lighting  prices,  and  will  feel  the  full  ell'ects  of  (his  in  the  next  12 
months  The  fall  in  income  is  eslimalcd  at  £20,000,  and  iilthoiigli 
there  will  be  a  .sot-oti  in  income  fioiii  new  eonsumei's  llie.seloll  cannot, 
ill  the  ordinary  course,  liakmce  the  loss  under  two  or  possibly  three 
\ears. 

2.  The  coal  liill  for  the  current  year  is  likely  to  be  heavier  than  it 
was  last  ve.ir,  when  there  was  an  extra  expenditure  of  £'.l,0C0,  The 
bill  for  the  current  vear  may,  in  view  of  the  larger  consumiition,  be 
estimated  at£14,00()  ovei  that  for  1905-6. 

3.  The  renewals  fund,  though  greatly  improved,  is  still  lower  than 
it  ought  to  be  from  an  ordinary  prudent  standpoint.  This  snindpoint 
is  that  provision  must  lie  m.ide  for  repayment  of  mortgage  debt  within 
the  estimated  life  of  the  plant,  and  as  the  sinking  fund  term  impo.sed 
by  the  L.G.  Board  does  not  always  coincide  with  such  life,  being  in 
some  cases  longer,  it  is  necessary  to  supplement  the  sinking  fund  by 
the  creation  of  a  renew.als  fund. 

The  question  of  the  contributions  to  be  made  by  the  trading  depart- 
ments was  discussed  by  the  City  Council  on  Wednesday,  when  the 
Finance  committee's  report  on  the  estimates  for  the  current  year  was 
]iresented.  Ultimately  it  was  resolved  to  refer  the  report  and  esti- 
mates to  the  Finance  committee,  with  instructions  to  revise  same  so 
as  to  bring  the  total  amount  required  to  such  a  sum  as  will  not  involve 
an}'  increase  of  thecitv  rates. 

Marylebone  (London).— The  estimates  of  the  Electric  Supply 
committee  for  the  year  ending  March  31,  1909,  put  expenditure 
at  £166,6.52,  of  which  ill2,725  represent  capital  ch.irges,  while 
revenue  is  calculated  at  iT59,C85,  leaving  a  deficit  of  £6,967  to  be 
met  out  of  a  credit  balance  in  haid  of  t2(i  32.5. 

The  consulting  engineer  (Mr  Arthur  Wright)  has  re|)orted  to  the 
committee  that  '-the  whole  (piestion  of  electric  lighting  revenue  is  in 
a  very  critical  state,  owing  to  the  rapid  introduction  of  the  metallic  fila- 
ment lamp.  The  only  chance  of  obtaining  a  revenue  sutliciontly  large 
to  ir.eet  the  charges  against  re\enue account  of  the  Marylebone  under- 
taking is  to  encourage  in  every  possible  way  the  increase  of  the  light- 
ing business." 

Norway. ~A  company  has  been  formed  at  Bergen  for  establish- 
ing electricity  supply.  The  works  are  expected  to  be  completed  by 
October  next. 

The  new  aluminium  works  erected  at  Bergen  are  about  to  com- 
mence operations,  the  output  being  estimated  as  from  350  to  500 
tons  per  annum. 

At  Trondhjem  the  demand  for  electric  power  has  necessitated  the 
erection  of  a  new  power  station,  and  the  waters  of  the  Nedre  Lerfos 
are  being  utiHsed.  It  is  calculated  that  6,000  n  p.  will  be  obtained 
from  the  waterfall.  The  works  are  to  be  completed  during  1908. 

Norwich. — On  Tuesday  the  Council  decided  to  apply  for  sanction 
to  a  loan  of  £1,450  to  cover  revised  estimates  for  providing  a  water 
tube  boiler,  economiser,  steam  piping,  ash  elevator,  &c. 

Omnibuses  and  Road  Maintenance.  The  Metropolitan  Asso- 
ciation of  Electric  Tramway  Managers  are  suggesting  to  the  Metro- 
politan Borough  Councils  that  representations  be  made  to  rarliainent 
with  a  view  to  securing  a  provision  that  contribution  be  paid  by 
motor  omnibus  proprietors  towards  road  maintenance  in  each  local 
area  in  which  such  conveyances  run,  and  that  the  tramways  under- 
takings, failing  such  contribution  being  made,  should  not  be  respon- 
sible for  making  good  repairs  necessitated  by  the  running  of  such 
vehicles.  The  Association  are  of  opinion  that,  under  existing  con- 
ditions, the  greater  part  of  the  repairs  necessitated  by  the  r  Jnning 
of  motor  omnibuses  falls  upon  tramways  undertakings  under  tho 
provisions  of  the  Tramways  Act,  1870. 

Patents  and  Designs  Act ;  and  its  Effect  on  Factory  Property 
in  England. — Messrs.  Leopold  Farmer  &  Sons,  of  46,  Grcshaiii- 
street,  London,  E.G.,  write  under  date  May  13  on  the  subject  of  the 
effect  of  the  new  Patents  and  Designs  Act  on  the  letting  of  vacant 
factory  buildings  in  this  country,  and  especially  in  the  London  area. 
Messrs.  Farmer  point  out  the  serious  ell'ect  wliich  the  recent  action 
of  the  London  County  Council  has  h.ad  upon  the  older  buildingj 
where  compliance  with  the  Council's  behests  in  the  uiatter  of  pro- 
viding a  means  et  escape  in  the  event  of  fire  has  been  impossible  or 
difficult.  As  a  means  of  overcoming  the  present  slump  in  factory 
property  Messrs.  Farmer  look  to  "  the  establishment  of  new  indus- 
tries and  the  re  opening  of  numbers  of  unlet  works  in  the  United 
Kingdom,  on  account  of  the  important  alteration  in  the  Patents 
and  Designs  Act,  1907.  \  representative  of  ours  recently  toured 
the  principal  towns  of  Germany  and  interviewed  firms  who  will  be 
directly  affected  by  this  act.  Tho  re^nlt  of  our  inquiries  has  been 
satisfactory,  and  assurances  have  been  given  us  by  some  of  the 
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largest  firms  of  their  intention  to  manufacture  in  this  country  on 
the  Patent  Act  becoming  law,  as  this,  and  the  ever-looming  possi- 
bility of  a  reform  inr,ur  fiscal  policy,  baa  fixed  itself  in  the  mind  of 
the  foreigner  that  England  '  means  business,'  and  that  he  must 
look  to  the  fntnre  and  protect  his  nianufacture." 

Penarth- Cardiff  Tramways. — IVnarth  Council  are  ,about  to  take 
a  poll  of  the  ratepayers  on  tlic  ijueslion  of  these  tramways.  Messrs. 
Herbert  Lewis  &  Fletcher  are  consulting  engineers  for  the  promoters. 

Present ition.— On  leaving  Swansea  to  become  electrical  engi- 
neer and  manager  of  Neath  electricity  works,  Mr.  G.  H.  Thomson 
has  been  presented  by  the  staff  and  employi's  of  the  Swansea  elec- 
tricity works  witli  a  fumed  oak  roll-top  desk. 

Provisional  Orders  Revocation. — The  Hoard  of  Trade  have  re- 
voked, as  from  May  12  the  Boston  electric  lighting  order,  1906,  and 
the  Hampton  Wick  and  District  Order,  1904,  si  faraa  it  relate)  to  Sun- 
bury  and  Feltham  and  the  paiiahea  of  Hanworib,  Aihfoid  and 
Sheppeitop. 

Rome.-  The  local  tramway  company  recently  issued  their  annual 
report,  and  complaint  was  made  that  the  company's  efforts  to  ex- 
tend the  tramway  service  has  not  met  with  commensurate  support 
from  the  municipal  authorities  who  are  tardy  in  granting  conces- 
sions and  facilities.  The  company's  contribution  to  municipal 
i'linds  under  iheiragrecmen';  with  the  Corporation  amounted  in  1907 
to  i;27,r]V'2,  compai-ed  with  £'27,;!4(i  distributed  amongst  the  share- 
lioUhrs  of  the  company.  The  company's  lines  carried  4i,S19,."i.s;'. 
passengers  in  1907,  an  increase  of  7,020,000  over  190G  and  of 
12,GOO,C'O0  over  1904.  Since  the  issue  of  the  company's  report  a 
statement  has  been  made  by  the  Mayor  of  Rome,  in  which  itisinti- 
nia'ed  that  the  municipality  does  not  contemplate  buying  out  the 
exis'ing  company's  interest,  but  will  construct  municipal  ti-amways. 

Russia. — The  electric  tramway  service  in  Warsaw  was  to  have 
been  in  full  operation  by  the  end  of  1907.  Despite  the  fact  that  the 
track  is  completed,  there  has  been  much  delay,  and  a  great  deal  of 
work  remains  to  be  done  before  the  service  is  complete.  The  num- 
ber of  electric  tramcars  to  be  brought  into  service  is  200. 

Many  of  the  main  thoroughfares  of  Warsaw  are  now  lighted 
electrically,  but  there  was  much  delay  also  in  this  work,  and  an 
extension  of  time  to  .July  next  has  been  granted  to  the  company  for 
its  completion.  The  electric  lighting  of  Warsaw  was  effected  by 
degrees,  the  first  section  comprehending  the  lighting  of  40  streets 
where  the  electric  tramways  were  laid. 

St.  Nazaire  (France). — An  electric  crane  with  lifting  power  of 
180  tons  is  to  be  installed  at  the  Penhouet  Dock. 

Saltpetre  Manufacture  in  Norway. — The  British  Consul  for 
Norway  (Mr.  F.  E.  Drnnimond-Hay)  reports  that  the  factory  at 
Notodden  for  the  manufacture  of  calcium  nitrate  (saltpetre)  from 
air  and  limestone  by  the  aid  of  tlie  electric  furnace  has  lately  ex- 
pended 60,000,000  kr.  on  the  works  under  construction,  and  will 
have  an  equipment  of  32  large  electric  furnaces,  each  furnace  re- 
quiring 1,000  II. I'.  The  cellars  below  the  furnace  room  contain  the 
large  air-conveying  pipes  and  the  eight  electric  fans  which  pass  the 
air  to  the  furnaces.  There  are  nine  granite-built  absorption  towers, 
each  1')  ft.  high.  The  output  from  these  works  is  expected  to  reach 
'20,000  tons  per  year  and  the  value  something  like  4,000.000  kr.  The 
Svalgfos  power  station  is  the  largest  of  its  kind  in  Europe,  being 
able  to  develop  40,000  ii  p.,  and  second  only  in  size  to  the  Ontario 
Power  Co.  at  Niagara.  The  building  has  a  length  of  62  yds.,  breadth 

12  yds.      There   are   four  turbines  of  10,000  h. p.,   each   S.^J  ft.   by 

13  ft.  3  in.,  and  each  driving  its  own  generator.  These  generators 
weigh  110  tons  each,  and  work  at  250  revs,  per  min.  The  same 
company  is  now  harnessing  the  Kjiikan  waterfall  in  Thelemarken, 
which  is  calculated  to  give  about  220,000  ii.i'.  The  grand  total  of 
water  horse-power  that  can  be  brought  into  use  from  the  Thele- 
marken sources  at  reasonable  cost  is  calculated  at  about  600,000  ii.r., 
being  larger  than  any  other  water  district  in  Europe  can  give. 

South  Stoneham. — .Southampton  Corporation  have  been  asked  lo 
give  a  supply  of  electrieiiy  in  this  district,  and  if  the  So  rh  Stone- 
ham  Council  consent  Southampton  Corporation  will  apply  for  a 
provisional  electric  lighting  order. 

Southern  Italy.  For  some  time  p.ist  trains  from  Naples  to 
Sicily  luve  been  carried  across  the  Straits  of  Messina  on  a  ferry. 
The  acquitition  of  the  railways  by  the  Italian  Government  has  led 
'ocer;ain  improvements  in  working,  and  it  has  been  decide!  lo 
build  a  seionci  dock,  bo  tha'.  both  up  and  down  trains  can  be  ferried 
over.  .\  moving  bridge  is  being  cons  ructed  to  convey  the  I  rains 
lo  the  ferry,  and  this  bridge  will  be  oporalod  eleclrically  instead  of 
as  now  by  hand,  it  is  expected  that  the  new  works  will  be  com- 
pleted by  the  coming  autumn. 

It  is  proposed  to  construct  a  mountain  railway  from  Castellamare 
to  Amalfi,  across  the  spur  of  the  Apennines.  The  line  will  bo  about 
1'2  miles  in  leiig  h,  and  will  go  directly  across  the  mountainH 
tOHervotho  villages  of  Agerola  and  San  Fiaj-./aro.  The  now  lino 
will  connect  up  the  two  poptilouH  towns,  which,  although  quite 
near  to  one  another  gcogr.ipliiciilly,  it  now  takos  sevoral  hours  by 
road  and  rail  to  connect,  ihc  railway  roiil(i  will  have  live  tunnolii. 
and  there  will  be  10  bridges.     The  lino  will  bo  operated  cloctrically, 


electric  power  being  generated  by  water.  It  is  stated  in  a  report 
by  Mr.  Consul  Neville- llolfe  that  the  concessionaires  are  prepared 
to  place  detailed  plans  before  persons  prepared  to  join  them  in  this 
enterprise. 

Subways  for  Electric  Cables  .and  Wires.— !  he  city  of  l.'alii- 
more  (t.S.A.i  has  constructed  O.'i  miles  of  subways,  and  into  these 
all  electric  cables  and  wires  muat  run,  as  it  has  been  decided  that 
overhead  wires  shall  not  be  allowed.  In  some  places  the  subways 
contain  as  many  as  48  ducts.  The  total  cost  of  the  subways  was 
i'360,000.  The  rentals,  after  all  expenses  were  provided  for,  showed 
a  profit  in  1907  of  £2,966. 

Telephone  in  Norway. — The  increased  demand  for  telephonic 
apparatus  in  Norway  and  for  export,  we  learn,  has  necessitated  the 
furtlier  enlargement  of  the  works  of  the  Elektrisk  Bureau  (Ltd.), 
of  Christiania,  which  are  to  be  increased  in  size  by  50  per  cent.,  and 
will  then  furnish  employment  for  a  further  50  men.  The  exports 
of  this  company's  instruments  to  the  United  Kingdom,  to  the 
Netherlands  and  to  South  America  have  greatly  expanded  in  re- 
cent years. 

Telephone  in  Russia. — Inreportinguponthe  trade  of  Poland  and 
Lithuania.  Mr.  Consul  .St.  Clair  states  that  subscribers  to  the  tele- 
phone in  Warsaw  are  a  rapidly  increasing  number.  Within  six 
years  the  increase  has  been  414  per  cent  .  the  number  being  now 
about  11,000.  The  existing  principal  excli.ange  is  constructed  for 
13,000  subscribers,  and  as  this  number  is  now  nearly  readied  it  is 
proposed  to  erect  another  exchange.  The  annual  subscription  for 
an  unlimited  service  in  Warsaw  is  £7  per  annum,  and  an  agitation 
is  on  foot  to  have  this  reduced  to  i'3.  'The  Warsaw-Lodz  trunk  line 
has,  so  far,  not  proved  a  great  success,  and  is  little  used.  It  is  con- 
sidered that  this  lack  of  success  is  mainly  due  to  the  difficulty  ex- 
perienced in  using  the  service  owing  to  the  antiquity  of  the  instru- 
ments installed,  and  the  authorities  are  considering  the  supply  of  a 
new  outfit  for  this  service. 

Virginia  (U.S  A.)  -At  the  end  of  1906  there  were  427  miles  of 
electric  railways  being  worked  in  Virginia,  the  cost  of  construction 
being  about  £6,000,000.  Toe  year's  earnings  reached  i'619,144, 
against  working  expenses  £427,445.  The  total  number  of  employes 
of  these  electric  lines  was  2,791. 

Walsall. — An  unopposed  inquiry  was  held  on  Friday  into  the 
application  of  the  Council  for  sanction  to  borrow  i;i,000  £  r  condens- 
ing plant,  extensions  of  mains,  &c, 

Worksop. — The  Council  have  decided  to  purchase  an  econo miser 
for  the  electricitv  works  at  a  cost  of  £325. 
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Birmingham. — The  gr  ss  profit  on  the  past  year's  working  of  the 
tramways  was  £121,000. 

Interest  and  sinking  fund  require  £47,000,  and  the  Tramw.ays  com 
mittee  propo.se  to  write  ott  the  cost  of  the  1901  act  (£2,000)  leaviiij 
dispu.salile  balance  of  £72,000.     It  is  reromiuended  that  £37,000  Ic 
a(lde<l  to  reserve,  and  the  balance  (£35,000i  be  applied  in  reduclMn 
of  nitcs. 

Blackpool. — For  the  year  ended  March  31  the  traffic  revenue  of 
the  tramways  was  £52,43S.  17s.  3d.,  and  sundry  revenue  £1,301. 12s. 

Tlie    trattic    expenses    were    £12,717.    13s.    lOd.,    general    expenses 
£4,182.  14s.  3(1.,   general  repairs  and   maiiitenanre  £5,93'2.   lis.  7il  . 
and  power  expenses  £9,585.  IBs,  leaving  a  gross  profit  of  £21,321.  lis.  71 
Interst  absorbed   i8,5a9.   18s.   Id.  and   sinking  fund  £6,335.  4s.  II  . 
leaving  a  net  profit  of  £6,436   9s.  5d..  of  which  14,000  has  been  trans- 
ferred  to   the   borough   fund,   £436.  9s.  6d.   to   reserve  and   £2,003 
to    |)crniaiieiit    wav    reuewal    fund.      Tlie    total   capital   expended    '- 
£232,631.  12s.  3d., 'an  increase  of  £1,241.  IS-^.  lid  ,  on  tlie  year.      f 
average  tratfie  revenue  per  ear-iuilc  was  13'34d.,  the  average  worUi 
expenses   excluding   po«cr   581<1.,   ami    including   power  8'25d.  |" 
car-iiiile. 

Bury  (Lanes.).     Tiie  total  traffic  revenue  of  the  tramways  d. 
partment  for  the  year  ended  March  31  was  £57,29,s.  His.  ."id.,  an  1 
parcels  and  miscellaneous  receips  made  the  total  £57,410.  4s.  fid. 

Trallic  ex|>ciisesweie£l3,941. 15s.  2d. .srcncral  expenses  (.'4, 448.  Us,  4d.. 
repairs  and  iiiaintenancc  l.'5,217.  8s.  3(1  ,  total  £23.007.  14s,  9(1.  mr 
3'928d.  percarniile)  foi  working  expenses.  I'owercost  t'10,25b.  14s. Ud. 
(1783<I.  ^>el■  car  mile).  The  gross  piorit  »n,s  £23,645.  14s.  lOd.  Inter 
est,  sinking  fund.  &c.,  ciime  to  £11.841.  13.^.  2d.,  leaving:  a  net  piolii 
of  £11,704.  Is.  8d.  The  tot.d  .?apital  expended  is  £-_>78.e8).  9s.  6(1.,  .lu 
increase  of  £36,414.  Is.  lOd.  on  the  year.  The  number  of  pa-ssengei  < 
carried  was  11,181,1'20,  and  the  eariniles  run  1,486,626.  the  percentage 
iif  working  expenses  lo  receipts  being  .C5il'98. 

Leeds  The  accounts  of  ihe  electricity  depa'tuient  for  the  year 
ended  March  31  were  presented  to  the  Electric  Ligh  ing  commit  ce 
on  Monday. 

The  toli'il  income  was  £113,436,  8.s.  Id.  (again.st  £108.259.  12s.  6<l. 
last  year).  WorkiMg(\peii.seswer('£35,27b.6s  (a|fain.«t  C32.4()7.  If  s.  lOd.  '. 
and  oxtraonlinary  renewals  £13.372.  9m.  7il.  lagainol  114,272,  Zs.), 
leiivinii  gross  pr('>lil  £t>4,78?.  12s.  6(1.  (ag.iiiisl  £bl,5l9.  14s  7<l.) ;  in- 
come tjix,  inleri-sl  and  icileinplion  fiuid  absorlieil  £57,865,  19s,  9(1. 
(£.S«,109.  17s.  6d.),  IbcMcl  profit  beiiiK  £6.921.  12.s.  9d.  l£3,403.17s.ld.). 
12,412,861  units  Here  sold  (ll,368.95b|,  the  averajfe  pnco  per  unit  was 
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219(1.  i228<l.).  tlieexiionses  per  unit  (iiicludinj;  cxtraonliiiaiyrenewiil.s, 
iiiteiest  1111(1  ledfinplion  fiiml)  weiv  2  06(1.  (221(1.)  mill  the  siiiplus 
013(1.  pel- unit  (007cl.).(.:apitiile\peiicloililiiiiiiKVC::ir  WHS  £35,424  ll«.2il. 
i£15,467.  19s.  3(1.1,  iiiakiii>;-  tot.'il  cxpciidiliiic  £878,747.  13s.  6cl. 
(eSV>,^'/.7>.  2s.  4.1  ).  Till'  iiiiiulicr  .it  ,'..')  uall  laiiipM  iiisiallc.l  \VMs317.l»n 
(,'.0V.^33I  ;  ,S.771,.'i'J7  iiiiils  were  s.ild  f..r  pii\alc  li^flitiiiir  (,r,.(,27,n;1H), 
89.'), 009  f.u-  sheet  lijihtiiif;  .870,925)  iiii.l  5,74(1,2,'),')  for  piiwer  ,iii(l  licat 
iii^'  i 4,870,942).  The  a;.'^iejjute  liorse. power  dfiiuil. us  iuslulleil  is  8,379 
i6, 880),  and  the  revenue  per  horsepower  installe.l  was  £3.  13<.  2d.  (i;4). 
The  revenue  from  sales  of  eurrenl  for  liijhtin;;-  has  liocii  severely 
afl'eeted  in  the  linal  (piarter  of  the  year  liy  the  rapidly  increasin.;  use 
of  metallic  tilanient  lamps.  The  use  of  electricity  for  power  shows 
satisfactory  increase,  and  the  recent  reduction  in  the  charf^es  for  power 
and  heatinjr  are  estimated  to  alfeet  the  current  year's  income  to  the 
extent  of  1'5,000.  A  3,000  kw.  steam  turbo-alternator  was  installed 
during;  tlie  year,  lirin<;in},'  the  cap.acity  of  the  pl.int  to  12,740  Uw.,  and 
another  3,0b0kw.  turbine  set  is  on  order.  The  maximum  load  was 
8.300Uw.  (against  7,470  liw.)  and  the  load  factor  17  per  cent,  (against 
18  por  cent.). 

Nelson. — On  the  past  year's  worliing  oC  the  electricity  under- 
taking there  was  a  profit  of  £590.  Oi.  H.^d,,  and,  of  this,  jE250  is  to 
be  applied  in  aid  of  district  rate  and  iiill.  Os.  8^.1.  in  reduction  of 
capital  expenditure. 

Rotherham — The  net  revenue  from  sale  of  electric  curreat?for 
the  year  ended  March  31  was  il'13,10S,  ISj.  9J.,  mster  rental,  &c., 
bringing  the  total  to  i:1.3,446.  12s. 

(icnerating  expenses  were  £3, 750.18s.  and  gross  profit  £7,2l4.19s.l0d. 
After  paying  interest,  sinking  fund,  &c.,  and  transferring  £725  to 
tramways  department  for  contribution  on  loan  account  and  £423.  8s.  8d. 
for  renewals  and  depreciation  of  machinery,  the  net  profit  was 
£3,301.  15s.  6d.,  of  which  £1,959.  17s,  lOd.  has  been  allocated  to  de- 
preciation and  renewals  fund.  Capital  expenditure  is  £50,328.  7s.  4d., 
an  increase  of  £903. 14s.  lOd.  during  the  year. 

The  traffic  receipts  of  the  tramways  for  the  past  year  were 
£31,653.  12s.  lOd.  Tower  expenses  were  £7,898.  8s.  lld."(l,263,752 
units  at  lid.),  traffic  expenses  £8,124.  9s.  3d.,  general  expenses 
£2,095.  9s.  5d.,  repairs,  &c  ,  £3,721.  18s.  Id..  leaving  a  gross  profit  of 
£10,330.  4s.  lOd.  to  meet  interest  (£3,818.  15s.  6d.)  and  sinking  fund 
(£2,364  13s.  3d.).  The  net  profit  w.as,  therefore,  £5,618.  Us.  9d.  Total 
capital  expended  to  date  £123,518.  7s.  9(1.,  an  increase  of  £4,603. 17s. lid. 
on  the  year. 

Shrewsbury. — The  gross  receipts  of  the  electricity  department 
for  the  year  ended  March  :!l  were  i!  10,458,  and  after  paying  work- 
ing expenses,  interest,  sinking  fund,  &c.,  tliere  was  a  profit  of 
i345.  Os.  7d. 

Stepney  (LondonV — The  capital  outlay  on  electricity  supply  at 
March  31  was  £287,960  10s.  Id  ,  an  increase  of  £'22,8HS.  43.  during 
the  past  year. 

The  total  income  was  £41,449.  5s.  and  after  paving  expenses  the 
balance  was  £17,102.  8s.  3d.  The  net  profit  was  £1,927.  18s.  lid.  after 
meeting  interest,  sinking  fund  and  other  charges.  £1,000  has  been 
placed  to  reserve,  £200  has  been  set  aside  for  bad  and  doubtful  debts, 
and  £180.  18s.  lid.  has  been  carried  forward.  The  units  sold  amounted 
to  5,712,681,  against  4,751,182. 

Application  is  to  be  made  for  sanction  to  a  loan  of  £15,375  for  ex- 
tensions of  mains,  &c. 

Sutton  Coldfield.— For  the  year  ended  March  25  the  total  in- 
come of  the  electricity  department  was  i'4,951.  193.  2d.,  including 
i'4,132.  us.  4d.  from  the  sale  of  electric  current  and  jfiSei.  153.  2d. 
from  public  lighting. 

Generation  expenses  were  £1,434.  18-i.  7d.,  and  the  total  expenses 
£2,186.  4s.  Id.  After  paying  interest  (£1,207.  6s.  4d.),  sinking  fund 
(£1,294.  17s.  lOd.),  &c.,  the  net  profit  was  £100.  10s.  406,420  units 
were  generated,  243,298  supplied  to  private  consumers  and  104,522  to 
public  lamps.  The  total  maximum  supply  demanded  was  241  kw. 
Capital  expended  is  £41,308.  14s.  8(1.,  an  incre.ase  of  £1,204.  8s.  Id.  on 
the  year. 

In  his  sixth  annual  report  the  borough  elecUical  engineer  (Mr. 
Trevor  Duesburyi  states  that  there  are  484  consumers,  with  the  equi- 
valent of  25,116  8  c.p  lamps  connected,  an  increase  of  26  consumers 
and  3,775  8  c  p.  lamps.  The  units  sold  for  power  and  heating  show  a 
greater  {)ercentage  increase  than  the  units  for  lighting,  and  there  has 
been  a  reduction  of  5,342  units  for  public  lighting  owing  to  the  instal- 
lation of  osram  lam|)s.  Working  costs  show  a  small  increase  to  l'51d. 
per  unit  owing  to  dearer  coal. 


BLBCTRICITY  SUPPLY  TABLES  AND  DATA. 


The  Series  of  comprehensive  Tables  of  Statistical  and  Engineering 
Data  relating  to  Electricity  Supply  Undertaliings  of  the  United 
Kingdom  for  Lighting,  Power  and  Traction,  are  now  completed 
and  can  he  obtained  price  6s.  6d.,  post  free  7s. :  or  printed  on  hard 
paper  at  88.  6d.  per  copy. 

The  book  contains,  in  addition  to  the  above-mentioned  Tables 
for  the  United  Kingdom,  Lighting,  Power  and  Traction  Tables  of 
Colonial  and  some  of  the  important  Foreign  Electricity  Supply 
and  Tramway  and  Railway  Undertaliings. 

The  complete  set  of  Tables  forms  an  exceedingly  valuable  group 
of  data  and  statistics  in  a  form  specially  designed  for  ready  refer, 
ence  and  camparison. 

An  Index  to  the  entire  group  of  Tables  precedes  the  main  sheets. 


READY    NOW. 

"THE  ELECTRICIAN"  ELECTRICAL  TRADES' 
DIRECTORY  AND  HANDBOOK.  The  igoS  Edition 
nf  the  Big  Blue  Book,  prire  15s  ,  or  post  free  in  the 
United  Kingdom,  15s.  gd.  The  new  and  enlarged  volume 
brings  a  great  mass  of  statistical  and  technical  data 
quite  up  to  date,  and  the  Directorial  Division  has  been 
thoroughly  revised  and  amplified. 

All  branches  of  Electrical  Engineering  and  Industry 
are  fully  treated,  and  Electro-Financial  matters  have 
received  every  attention  in  the  new  volume,  which  aggre- 
gates more  than  2,000  pages.  The  Directory  Division  is 
complete  and  thoroughly  accurate,  and  has  been  com. 
pletely  revised.  All  mere  lists  of  members  of  Societies 
and  Institutions  (so  easily  and  cheaply  available)  are 
excluded,  as  quite  unreliable  for  Manufacturers'  and 
Dealers'  purposes.  The  full  set  of  valuable  SEatistical 
and  Engineering  Tables,  &c.,  have  been  very  carefully 
revised  and  extended,  and  remodelled  into  handy  book 
form  ;  these  are  included  in  the  1908  Blue  Book,  mikinj; 
it  the  most  complete  book  of  the  kind  ever  published. 


SPECIAL    NOTICE. 


NOW  READY.— Vol.  LX.  of  "  The  Electkici.vn  "  (1,016  pages>, 
iiound  in  strong  cloth.  Price  17s.  6d. ;  post  free,  18s.  6d.  Also  ready- 
Cases  fur  Binding.     Price  2s. ;  post  free,  2s.  3(1. 

A  complete  set  of  "The  Ele(:tki..'i.\n  "  (1860-1865-1878-1908)  can 
be  supplied.  A  number  of  odd  volumes  to  help  in  making  up  complete 
sets  are  also  available. 


TRADE  NOTES  AND  NOTICES. 


TENDERS  INVITED. 

Ilfurd  Urban  District  Council  invite  tenders  for  supply  and  erec- 
tion of  the  following  plant :  Surface-condensing  plant  and  cooling 
tower,  steam  and  feedpumps,  boiler  feed  pump,  &c.,  extensions  and 
alterations  to  main  switchboard.  Copies  of  specifications,  &c.  (after 
the  2.'5th  inst.)  from  the  clerk  to  the  Council,  Mr.  John  W.  Benton. 
Further  information  may  be  obtained  at  the  offices  of  the  electrical 
engineer,  Mr.  Arthur  H.  Shaw,  M.I.E.E.,  A.M.I.Mech.E.,  Elec- 
tricity Works,  Ley-street,  Ilford.  Tenders  addressed  to  Chairman 
of  Council,  Town  Hall,  Ilford,  by  noon  Wednesday,  June  10.  See 
also  an  advertisement. 

London  County  Council  invite  tenders  for  the  manufacture  and 
supply  of  two  electrically-driven  centrifugal  pumps,  &c.,  to  be 
erected  at  the  East  Greenwich  electricity  generating  station.  Ten- 
ders, on  official  forms,  to  be  obtained  from  the  clerk  of  the  Council 
(Mr,  G.  L.  Gomme),  County  Hall,  Spring  Gardens,  S.W.,  by  11  a.m. 
Tuesday,  May  26. 

The  Electricity  committee  of  Salford  Corporation  invite  tenders 
for  supply,  delivery  and  erection  at  the  electricity  station,  Frederick- 
road,  Pendleton,  of  cooling  towers,  tanks,  pumps  and  pipework. 
Tenders,  addressed  Chairman  of  the  Electricity  committee,  to  the 
office  of  the  borough  electrical  engineer  before  noon  May  25. 

The  Penrikyber  Navigation  Colliery  Co  ,  Penliiircciher,  Glam., 
want  tenders  by  June  4  for  12  months'  supply  of  stores,  including 
electric  lamps  and  fittings,  castings,  ironmongery,  oils,  kc.  Forms 
of  tender  from  the  Secretary. 

Walsall  Electric  Lighting  committee  invite  tenders  for  supply 
and  erection  of  condensing  plant,  including  surface  condenser,  air 
pumps,  cooling  tower  and  water  purifier.  Tenders  to  town  clerk 
(Mr.  John  R.  Cooper),  Council  Oftice,  Walsall,  by  noon  29th  inst. 

Kawtenstall  Corporation  invite  tenders  for  supply  and  erection  at 
the  electricity  works  of  two  track  boosters  and  l.t.  d.c.  and  h.t.  a.c. 
switchboards.  Tenders  to  the  town  clerk,  Mr.  James  Whalley,  by 
May  29. 

Clyde  Naviga'ion  Trustees,  Glasgow, -Vje-nt  tenders  for  12  months' 
supply  of  stores,  including  electrical  stores,  ifidiarubber.  castings, 
ironmongery,  tulsing,  oils,  &c.  Specifications  from  the  S  ores  Super- 
intendent. 

Worlhing  Corporation  invite  tenders  for  supply  and  erection  of 
elevated  barometric  counter-current  jet  condensing  plant,  air  and 
circulating  puni^ s  and  piping.     Tenders  by  noon  May  26. 

Handsworlh  Council  want  tenders  by  noon  May  2'!  for  supply  of 
l.t.  distributor   cables.      Specification,    &c.,   from   the   generating, 
station. 
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Darlfonl  Council  want  tenders  for  12  months'  supply  of  lubri- 
cating oils,  electric  meters,  house  service  cable,  jointing  material 
and  accessories.     Tenders  by  4  p.m.  June  9. 

St.  Pancras  (London)  Council  want  tenders  by  noon  June  1  for 
12  months'  supply  of  steam  coal  for  their  electricity  works.  Speci- 
fication from  the  electricity  department  offices. 

Soiifhoid  Corporation  want  tenders  by  noon  May  2S  for  laying 
about  1,500  yds.  of  single  tramway  track,  with  loops.  Specification, 
&c.,  from  the  Borough  Engineer. 

The  directors  of  Kingsbury  Collieries  (Ltd.)  Tnnnrorlh,  require  an 
electric  haulage  plant.     Specification  from  the  Secretary. 

TENDERS  RECEIVED  AND  ACCEPTED. 

For  the  supply  of  175  tramcar  bodies  the  London  County  Counci 
received  the  following  tenders:  — 

Hurst,  Nelson  &  Co.  {wceiAcd)    £72.450 

United  Electric  Car  Co „ 79,275 

Metropolitan  Anial.  R  C.  & 'Wagon  Co 80,500 

Cravens  Limited    82,687 

Gloucester  RCA  Wagon  Co 83,825 

Brush  Co 84,525 

O.  C.  Milnes,  Voss  &  Co 96,250 

Hurst,  Nelson  &  Co.  are  allowed  to  sublet  the  following  portions  of 
the  work  :  To  J.  Crowley  &  Co.,  \Vm.  To«  ler  ct  Co.,  and  Leys  Malle- 
able Castings  Co.,  the  malleable  iron  castings  ;  to  Hoskins  &  Sewell, 
and  Player  &  Mitchell  the  brass  furniture,  ratchet  brake  handles,  head 
lights,  %vindow  operating  gear  and  lighting  fittings. 

For  the  electrical  equipment  for  and  assembly  of  the  175  cars  the 
following  tenders  were  received  :  — 

British  Westinghouse  Co.  [aeccpled)  £55.387  10 

Ditto  (Alternative  tender)     5?,950     0 

Dick,  Kerr  A  Co 59,062  10 

Siemens  Bros.  Dvnanio  Works    63,000     0 

British  Thomson-Houston  Co 64,750     0 

The  British  Westinghouse  Co.  are  allowed  to  sub-let  to  Watlington 
&  Co.  or  Brecknell,  Munro  *  Rogers  (or  to  such  other  jiersons  or  firms 
as  may  be  approved  Ijj'  the  chief  officer  under  the  contract)  the  su[iply 
of  the  trolleys. 

Poplar  (London)  Council  have  received  the  following  tenders  for 
a  l,OCOkw.  turbine  generating  set  to  replace  a  200  kw.  set  at  the 
electricity  works  : 

C.  A.  Parsons  &  Co.,  (o)  alternator  by  General  Electric  Co.  £6,283, 
(//)  alternator  by  Bruce  Peebles  &  Co.  (a'-cepti-d  at  £5,907-  lOs-  without 
rotor)  £6,365,  (oi  alternator  by  Siemens  Bros.  Dynamo  Works  £6,420, 
((I)  alternator  hv  Electric  Construction  Co.  £6,593,  [(  alternator  bv 
Dick,  Kerr  &  Co".  £6,648,  i  f'  alternator  bv  C.  A.  Parsons  &  Co.  £6,90i. 
Willans  &  Robinson,  («i  £6,443.  15s,, "(i)  £6,498,  [c)  £6,525.  10s., 
(-/'  £6,731,  (e)  £6,785. 

Richarilsons,  Westgarth  &  Co.,  (n)  £6,390,  ('-)  £6,475.  «■)  £6,500,  [d) 
£6,725,  (c)  £6,805. 

The  Electricity  committee  reported  that  Me.ssrs.  Parsons  &  Co., 
whose  tender  was  the  lowest,  guaranteed  the  most  economical  plant, 
and  they  would  make  the  spindle,  Ijearings  and  couplings  of  the  new 
tin'bine  interchangeable  with  existing  plant,  and  bring  the  governor 
gear  of  the  existing  turbines  up  to  the  standard  of  their  latest  practice 
without  extra  charge.  The  electrical  engineer  (Mr.  .T.  H.  Bowden) 
.advised  that  the  order  for  the  turbine  be  placed  with  Messrs.  Parsons 
&  Co  ,  having  regard  to  saving  in  revenue,  lower  capital  cost  and  the 
engine  being  ])raotir,ally  a  duplicate  of  existing  plant. 

Ten  tirms  tendered  for  the  supply  of  switchgear  at  the  Popl.ir  gene- 
rating station  and  two  .substations.  The  tender  of  the  British  West- 
inghouse Co.  was  accepted  for  the  switchgear  for  the  generating  staf  ion 
(at  £124.  lOs.)  and  the  south  sidi-station  (at  £213;i,  and  tliat  of  Jolni- 
son  *  IMiillips  was  accepted  for  the  .switchgear  for  the  new  sub-station 
at  £593,  15s. 

Some  time  ago  Poplar  Council  agreed  with  the  Western  Electric 
Co,  for  the  supply  of  cables  required  for  two  years  at  schedidc  piices, 
and,  in  accordance  with  this  agreement,  orders  have  been  placed  with 
the  company  for  cable  for  High-street  (W.ade's-place)  feeder,  and  cable 
fur  e.lj  t.  feeder  at  £1,059  and  £847.  4s.  respectivelv. 

South  wark  Electric  Light  committee  has  received  quotations  from 
the  following  firms  for  fhe  supply  of  cable :  — 

WcsU-rn  Elecliic  Co.  (//ronxmrni//!/  iirrr/ilidl  (<()  1  mile  005,  £240, 
(Ml  mile  01.  £380:  BiStish  Insulated  A  Helsbv  ('allies,  («<  i  1260; 
('.)£404;  Cdlcnders  Co,  ('i  i  £305,  (/.)  £450;  W.'T,  Glover  A  Co,  (n) 
£245.  10.-.,  (/.)£368,  lO-, ;  W,  T,  Ifenlev's  Co,  «)  £253,  10s„  ('-)  i.'381  : 
Jolni.sun  &  Philli[)s  {,i)  £242,  f/.)  i;365,'  10s.  ;  Siemens  Bros.  &  Co,  («) 
£218.  10s,,  (i)  £369,  ISs, 

Hermondsey  (London)  Council  have  accepted  the  following  tenders 
for  annual  supplies  of  coal :  — 

(i.   .1.   Cockercll  A  Co.  (Bwllfa),  23s.  per  ton ;  Myers,  Ro.^^o  *  Co. 
(Exhall,  Anslev  Hall,  (JritI,  Ibstock,  and/or  Bugswortli  and/or  Kings 
bury  and  Baddeley  Fieaiis),  14s,,  subject  to  coal  being  found  on  testing 
U)  be  iqnnl  to  King«bnry  liyder  Beans, 

We  reported  last  week  that  the  tcnderof  Switchgears  Limited  had 
been  provisionally  accepted  by  Ilannncrsinith  ICIectricity  connnilteo 
ot  £2,014,  lOs,  for  main  switchgear.  (In  the  matter  being  further 
considered  by  the  Council,  it  was,  we  learn,  decided  to  accept  the 
tender  of  Spagnoletti  Limited  for  the  switcliboard,  .Vc,  at  ilL.M'O, 
and  the  lender  of  Cowans  Limited  at  ,L';il(>  for  2(t  fteler  panels. 


Hornsey  Council  received  13  tenders  for  supplying  and  laying 
feeder  cable  to  Muswcll  Hill,  the  lowest  being  i'5,6.')l,  §3,  2d,,  but  it 
has  been  decided  to  accept  the  tender  of  ihe  Western  I'lectric  Co,  at 
£3,322,  183,  4d.  for  supply  only,  and  the  borough  electrical  engineer 
(Mr.  N.  Staniland)  is  to  carry  out  the  work  of  laying  the  cable. 
Mr.  Staniland's  estimate  for  the  whole  work  was  i'4,9.Stj,  10s. 

Woolwich  Council  have  accepted  the  tender  of  the  Western  Elec- 
tric Co,  for  7.'i0  yds.  three-core  cable  and  170  yds.  four-core  cable, 
at  .fSS,""!.  There  were  seven  tenders,  the  amount  of  the  highest 
being  £30.'). 

At  the  last  meeting  ot  Windsor  Council  tenders  for  public  lighting 
were  considered,  and  it  was  decided  to  renew  the  present  contract 
with  the  Windsor  Electrical  Installation  Co.  for  lighting  the  main 
thoroughfares  by  flame  arc  lamps  at  £-358  par  annu'U. 

Eawtenstall  Corporation  have  placed  an  order  (ihrough  Messrs. 
Yates  &  Thorn)  with  Ed.  Bennis  &  Co.  (Ltd.),  of  Little  Hulton, 
Bolton,  for  six  stokers  and  self-cleaning  compressed  air  furnaces  for 
Lancashire  boilers. 

Aberdeen  Electricity  committee  have  accepted  the  tender  ot  the 
Brush  Co.  for  additional  plant  for  the  Dee  Village  and  Cults  electri- 
city stations  at  £2,485.  153. 

Croydon  Corporation  have  placed  an  order  with  British  Insu- 
lated &  Helsby  Cables  for  strengthening  and  extending  the  Quin  cut- 
out system  on  the  tramways  at  £483. 

Kingston-on-Thames  Council  have  accepted  the  tender  of  Drake 
&  Gorham  for  a  milking  booster  (£11.  10s. 1  and  a  battery  bjoster 
(£12). 

Ipswich  Guardians  have  accepted  the  tender  of  the  Electrical 
Power  Storage  Go.  for  the  maintenance  of  the  batteries  at  the 
workhouse  at  £25  per  annum. 

Dundee  Corporation  have  accepted  the  tender  of  Alton  &  Co.  for 
steam  and  feed  pipes  and  valves  at  £1,855,  and  that  of  W.  H.  Allen, 
Son  &  Co  for  circulating  pumping  machinery,  at  il,C70. 

Ilitchin  Council  have  accepted  the  tender  of  Christy  Bros,  for 
wiring  the  stage  at  the  new  Town  Hall  and  ante-room  at  £54.  33. 

Portsmouth  Guardians  have  accepted  the  tender  of  Ashton  & 
Holt  for  wiring  the  infirmary  extension  blocks  at  £145. 

Bexhill  Council  have  accepted  the  tender  of  Mr  F.  A.  Greene  for 
a  new  switchboard  panel  at  £71. 

Appleby's  Limited  have  received  an  order  for  a  fixed  electric 
cantilever  crane  for  Sydney  (N.S.W.). 

Weymouth  Council  have  accepted  the  tender  of  the  Brush  Co.  for 
a  turbo- generator,  condensing  plant,  i^3. 

BUSINESS  NOTICES. 

S.  P.  W.  D'Alte  Sellon  and  E.  M.  Sellou,  practising  as  consulting 
engineers  as  Stephen  Sellon  &  Partners,  Victoria  street,  Wesunnster, 
S.W.,  have  dissolved  partnership.  Debts  by  Mr.  S.  P.  W.  D'Alte 
Sellon,  who  continues  under  the  present  style. 

B.  G.  Jones  and  G.  H.  Ingham  (trading  as  Bernard  O.  Jones  it 
Co.),  electrical  engineers,  Newport,  have  dissolved  partnership. 

Mr.  M.  Mansell,  of  Elliott  &  Mansell,  electrical  engineer.^  and 
contractors,  12,  Soho-street,  W.,  notifies  us  that  he  has  purchased 
the  interest  of  his  late  partner,  Mr.  J.  Elliott,  and  will  be  respon- 
sible for  the  debts  of  the  firm. 

The  title  of  the  London  Electrical  Fittings  Co.  (Ltd.)  has  (wo  are 
informed)  been  changed  to  Galsworthy  Limited  so  as  to  avoid  con- 
fusion with  companies  bearing  a  somewhat  similar  title.  The 
address  of  the  company's  showrooms  will  still  bo  15  and  10,  New- 
man-street, Oxford-street,  W  ,  and  there  will  be  no  change  in  the 
management  of  the  business. 


Sale  by  Tender.— Tenders  are  invited  for  the  purchase  of  heating 
and  generating  plant  at  the  Nottingham  Post  Office.  Forms  of 
tender  from  the  C^ontroUor  of  Stores,  Stores  Department,  G.P.O., 
17-1'.),  Bedford-street,  London,  W.C.  Tenders  by  10  a.m.  May  25. 
See  al.so  an  advertisement. 

Plant  for  Sale.  —A  modern  steam  plant,  including  two  3,50  h.h. 
Willans  vertical  compound  engines  with  air  pump  and  three  high- 
class  Lancashire  boilers,  are  advertised  for  sale. 

Premises  to  Let.  Messrs.  Holleston.  Greyfriara,  Leicester,  and 
5,  Waterloo-place,  London,  S.W.,  advertise  to  bo  let  two-storey 
water  mill  buildings  and  premises  at  Lower  Miteham.  on  the 
river  Wandlc,  with  water  wheel,  driving  tackle  and  accessories, 
two  cottages,  Ac 

Agency.  .\  Norwegian  firm,  about  to  place  eleetrical  patent  fire 
alarm  on  the  I'.nglish  market,  would  bo  glad  to  hear  of  firms  willing 
to  undertake  the  agency.     See  an  advertisement. 

Oil  Filtor.s.  ,\r  evidence  of  the  continuous  demand  for  a  good 
arliolc,  we  would  call  attention  to  a  notice  given  in  the  advertise- 
ment on  another  page  of  Messrs,  A.  C.  Wells  &  Co.,  Midland  road, 
St.  Pancra><,  London,  that  up  to  dale  over  1  1,000  of  tlnir  oil  filters 
have  been  sold.    The  number  sold  at  this  time  last  vear  was  12,(100. 
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•'City  of  London  Directory." — We  have  received  a  copy  of  the 
1908  edition  of  this  useful  diroctorj',  which  has  now  been  published 
regulnrly  for  o8  years  and  has  become  the  recognised  book  of  refer- 
ence on  all  matters  relating  to  the  civic,  commercial  and  social  life 
of  the  City  of  London.  In  the  alphabetical  street  and  trade  sections 
is  given  a  complete  listof  tlie  firms  carrying  on  business  in  the  City, 
with  the  names  of  individual  partners  in  many  cases.  The  section 
dealing  with  llio  local  life  of  London  contains  a  full  list  of  members 
of  the  City  Corporation,  a  list  of  the  committees,  and  a  list  of  tin 
members  of  London  County  Council  and  of  its  couunittees.  The 
City  Companies'  section  summarises  the  liistory  of  each  Guild,  gives 
a  list  of  the9,0UO  liverymen,  &c.  There  is  also  a  carefully-corrected 
map  in  colours  of  the  City  area.  The  book  is  published  at  the  offices 
of  the  "  City  Press,"  148  9,  Aldersgato  street,  E.C.,  price  V2s.  Gd. 

CATALOGUES.  &c. 

Tiixlefiil  l^li'clric  Liijlit  Fittimis. — The  electrical  engineer,  as  a 
rule,  gets  little  chance  lo  show  any  artistic  turn  of  mind  he  may 
perchance  possess.  The  days  are  past  when  scroll  work  was  per- 
mitted on  engine  framings,  and  he  thei-efore  exercises  his  ingenuity 
in  other  directions.  'When  he  turns  to  the  design  of  littings  his 
abilities  can  liave  full  sway,  and  some  of  the  results  are  most  suc- 
cessful. These  remarks  are  called  forth  by  an  examination  which 
we  have  been  making  of  a  new  Fittings  Catalogue  lately  issued  by 
the  Edison  &  Swan  Co.,  which  is  illustrated  by  some  excellent  pho- 
tographs, most  of  which  show  the  fittings  at  one-sixth  full  size.  This 
method  is  certainly  a  great  improvement  over  the  old  wash  draw- 
ing, and  gives  some  idea  of  the  actual  dimensions  of  the  fittings. 
No  one  who  has  had  anything  to  do  with  literary  work  underesti- 
mates the  value  of  a  good  index,  and  it  this  be  taken  as  a  standard 


An  Ediswan  Art  Fitting. 

of  excellence  this  catalogue  certainly  reaches  it.  There  is  a  com- 
prehensive general  and  numerical  index,  by  means  of  which  any 
fitting  can  be  turned  up  either  under  its  catalogue  number  or  under 
its  description.  For  the  latter  purposes  all  fitting  are  classed 
under  special  sub-headings,  which  incidentally  also  make  for  ease  in 
reference. 

We  illustrate  a  fitting  which  is  a  good  example  of  the  general 
style  of  work  turned  out  by  the  company.  The  catalogue  is  not,  of 
course,  exhaustive ;  new  designs  are  constantly  being  brought  out, 
and  a  client  can,  if  he  pleases,  exercise  his  individual  taste  in  the 
matter. 

Ei'ello  Lamps. — The  Union  Electric  Co.  is  to  be  congratulated 
upon  the  extremely  attractive  cover  in  which  it  has  bound  up  the 
illustrations  showing  numerous  installations  of  Excello  flame  arc 
lamps.  The  cover  is  one  of  the  most  effective  we  have  recently 
seen,  and  it  is  both  artistic  and  impressive.  The  pictures  in  the 
booklet  illustrate  almost  every  couceivable  purpose  to  which  arc 
lamps  can  be  put.  Probably  the  most  striking  feature  of  the  series 
of  illustrations  is  that  they  show,  with  few  exceptions,  British  in- 
stallations. Surrounding  each  half-tone  is  a  tmt  block,  in  which  the 
company's  other  manufactures,  in  the  shape  of  motors,  switchgear 
and  instruments,  are  gently  impressed  upon  the  reader. 

The  Choice  of  a  Lift. — The  brochure  just  issued  by  the  Electric 
Construction  Co.  with  the  above  title  is  a  most  attractive  publica- 
tion, and  one  upon  which  the  company  is  to  be  complimented.  It 
deals  mainly  with  the  E.C.C.  special  lift  gear,  which  has  been  de- 
signed for  continuous  and  alternating-current  service.  Particular 
interest  attaches  to  the  controlling  gear,  which  is  of  the  solenoid 
pattern  and  entirely  self-contained.  A  copy  of  this  publication  will, 
we  understand,  be  forwarded  on  application  to  interested  inquirers. 

Elfctrii-iil  Co.'s  Lisls. — A  budget  of  leaflets  reaches  us  from  the 
Electrical  Co.,  Charing  Cross-road,  W.C.  One  of  these  deals  with 
continuous-current  dynamos  and  motors,  a  complete  specifica'ion 
for  these  machines  being  set  oat  in  the  list  with  illustrations. 
Another  leaflet  briefly  touches  upon  an  automatic  self-focussing 
projector  lamp  for  searchlights,  cinematograph?,  magic  lanterns, 
&c.,  and  a  further  leaflet  deals  with  the  A.E.G.  Economica  arc 


lamp.  This  lamp  is  suitable  for  continuous  and  alternating  currents 
up  to  220  volts. 

Mdi-nt. —  Section  L,  describing  the  continuous-current  meters  of 
Chamberlain  &  Hookham,  is  just  to  hand.  It  forms  part  of  the 
company's  regular  catalogue  and  is  punched  for  filing.  The  list 
deals  with  house  service,  switchboard,  watt-hour  and  battery  meters. 
The  illustrations  are  very  clearly  reproduced,  and  show  in  great  detail 
the  nuiin  features  of  the  construction  of  the  instruments  illustrated. 
Not  the  least  mteresting  of  the  types  described  are  the  large  capa- 
city ampere-hour  meters,  suitable  for  current  measurements  from 
1.50  to  3,000  amperes.  We  need  hardly  remind  our  readers  that  the 
selling  agents  in  tireat  Britain  and  Ireland  are  Messrs.  ^■ennor  & 
Co.,  Old  ti)ueen. street,  Westminster,  S.W. 

Electric  Cranen. — The  manufactures  of  the  Maschinenfabrik 
Oerlikon  are  multitudinous  and  various.  One  of  the  branches 
of  electrical  engineering  in  which,  to  judge  by  a  leaflet  just 
received,  the  company  is  specially  successful  is  crane  work.  This 
leaflet  contains  several  photographs  of  difi'erent  types  of  cranes  manu- 
factured and  a  list  of  the  principal  machinery  of  this  kind  supplied 
since  1904.  For  driving,  continuous  current  is  to  the  fore,  though 
three-phase  makes  a  very  good  second. 

Stiirlinrj  Sirilchci. — Messrs.  Honovan  &  Co.,  12,  Barwick-street 
Birmingham,  send  us  their  latest  circular.  No.  41,  which  describes 
the  Barwick  motor  starters  and  regulators.  These  are  made  up  in 
\ariou3  sizes  for  open,  semi-enclosed  or  tofcallj'-enclosed  working. 
They  can  also  be  arranged  to  form  iron-clad  panels  for  the  complete 
control  of  motors. 

Electric  Railway  Working. — The  Maschinenfabrik  Oerlikon  have 
sent  us  a  list  giving  details  of  electric  tramways  and  railways 
equipped  by  the  company  since  1904.  These  number  37  in  all,  a 
considerable  percentage  being  "repeat"  orders.  The  list  is  well 
illustrjted,  two  reproductions  of  moimtain  scenery  being  especially 
good.  Continuous-current  traction  still  predominates,  single-phase 
alternating  current  being  next,  while  three-phase  alternating  cur- 
rent has  only  one  representative,  and  that  a  fresh  equipment  for  an 
existing  line. 

Ignition  Accumulators. — The  motorist  who  relies  upon  ignition 
coil  and  accumulator  ignition  has  always  felt  uncertain  as  to  the 
state  of  his  accumulator  owing  to  the  difficulty  of  judging  whether 
it  is  fully  charged  or  not.  Accumulator  Industries  (Ltd.),  4,  White- 
street,  Moorlields,  E.C.,  and  Woking,  send  us  their  latest  pamph- 
let, which  deals  mainly  with  a  special  discharge  indicator,  which 
can  be  fitted  to  all  their  patterns  of  cells.  The  indicator  consists  of  a 
tube,  which  can  be  seen  from  the  front  of  the  cell,  and  which  contains 
four  coloured  glass  beads,  to  which  the  acid  has  free  access.  These 
beads  are  calibrated  to  float  only  at  a  specific  gravity  of  acid  corre- 
sponding approximately  to  the  condition  of  the  cell.  The  maliers 
state  in  the  list  that  when  three  beads  are  up  the  cell  is  charged, 
when  only  two  are  up  it  is  about  a  quarter  discharged  and  with  one 
bead  up  about  a  third  of  the  charge  remains.  Of  course,  when  all 
the  beads  are  at  the  bottom  of  the  tube  it  is  essential  that  the  cell 
should  be  charged  at  once.  The  device  is  extremely  neat,  and  the 
various  boxes  in  whicli  the  company's  cells  are  cirried  are  slotted, 
so  that  the  indicator  can  be  seen  without  removing  the  cell  from 
its  case. 

Evaporative  Condensers. — Central  station  engineers  and  all  those 
in  charge  of  steam  plant  will  be  interested  in  the  latest  booklet  of 
Messrs.  Edward  Deane  &  Beal,  which  describes  in  detail  their 
patent  evaporative  condenser  for  steam  engines.  The  publication 
itself  has  been  tastefully  got  up,  and  the  line  drawings  illustrating 
the  application  of  the  condenser  in  practice  are  particularly  distinct. 
The  condenser  is  constructed  on  the  contraflow  principle,  and  ihe 
makers  state  that  a  high  vacuum  can  be  produced  with  a  minimum 
water  consumption  and  a  minimum  expenditure  of  power  for  the 
circulation  of  the  cooling  water. 

Water  Turbines.  — At  stand  No.  258,  machinery  hall,  Scottish 
National  Exhibition,  Edinburgh,  Messrs.  Carrick  &  Ritchie,  water 
power  engineers,  Edinburgh,  are  exhibiting,  a  number  of  their 
speciahties.  They  have  just  sent  us  a  copy  of  a  useful  list,  in  which 
the  main  features  of  their  water  wheels  and  turbines  are  described. 
We  gather  from  this  that  they  make  two  distinct  types,  the 
"  Waverley,"  a  pressure  turbine  of  the  mixed  flow  class  for  low  and 
medium  falls,  and  the  "  Girard,"  an  impulse  tutljine  of  the  partial 
injection  class  suitable  for  high  falLs  and  moderate  speeds.  In  the 
booklet  several  examples  are  shown  of  the  horizontal  type  of  tur- 
bine direct-coupled  to  dynamo-electric  machines.  There  are  also 
views  of  jet  water  wheels  of  the  Pelton  type,  the  utility  of  which 
for  exceptionally  high  falls  has  been  abundantly  proved. 

Net  Besisfances.—Me.uy  great  improvements  in  the  design  and 
arrangement  of  resistances  have  been  introduced  during  the  past 
decade,  but  one  of  the  most  important  is  that  relating  to  resistance 
units  made  up  of  asbestos  and  wire  in  the  form  of  a  net.  The 
manufacture  of  this  type  of  resistance  appears  to  be  specialised 
in  bv  C.  Schniewindt,  Neuenrade,  Westphalia,  Germany,  judging 
by  the  comprehensive  list  which  we  have  just  received.  The 
catalogue  describes  in  detail  the  manufacture  of  net  resistances. 
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and  gives  illustrations  and  diagrams  showing  their  application  in 
practice.  The  units  have  been  standardised  for  various  purposes, 
and  can  be  obtained  in  various  sizes  to  build  up  into  complete 
rheostats.  Judging  by  the  products  of  the  firm  specialisation  has 
been  carried  almo3t  tn  perfection  with  this  class  of  resistance,  and  we 
gather  that  special  machiners  has  been  put  down  for  its  production. 

BANKRUPTCIES,  LIQUIDATIONS.  &c. 

Alfred  W.  Bennett  (trading  as  Bennett  &  Co.),  electrical  engineer, 
lately  of  32,  Park  Cross-street,  Leeds,  has  been  adjudicated  bankrupt. 
First  meeting  of  creditors  on  May  25  at  24,  Bond  street,  Leeds,  and 
public  examination  on  June  16  at  the  County  Court  House,  Albion- 
place,  Leeds. 

Ernest  Albt.  Gresham,  electrical  engineer,  late  of  Westborough, 
Scarborough,  has  been  adjudicated  bankrupt.  The  firsl;  meeting  of 
creditors  will  take  place  on  May  28  at  24,  Bond  street,  Leeds,  and 
the  public  examination  on  June  30  at  the  County  Court,  Albion- 
place,  Leeds. 

A  first  and  final  dividend  of  2s.  O^d.  is  payable  at  117,  St.  Mary's- 
street,  Cardiff,  in  the  bankruptcy  of  Wm.  Aneurin  Roderick,  elec- 
trical engineer,  12,  Benham  street,  Swansea  (late  2;'),  Adarestreet, 
Bridgend). 

The  Gardner  Electric  Drill  >i  Hammer  Co.  (Ltd.)  is  being  wound 
up  voluntarily,  Mr.  F.  F.  Fuller,  13S,  Silisbury  House,  London, 
E.G.,  is  liquidator. 

The  Britannia  Electric  Lamp  Wor^s(1905)  (Ltd.),  Seven  Sisters- 
road,  South  Tottenham,  is  being  wound  up  voluntarily,  Mr.  J.  J.  B. 
Cross.  6.5,  Linzee-road,  Hornsey,  is  liquidator. 

Winding  Up  Petition— A  petition  for  winding  up  the  Helis 
Cell  \-  Accumulator  Co.  (Ltd.)  has  been  presented  by  the  Vieille 
Jiontagne  Zinc  Co.,  and  will  be  heard  in  the  High  Court  on  May  26. 


PATENT  RECORD. 

APPLICATIONS  FOR  PATENTS. 

Note. — The  unde-mentioned  Applications  {except  those  marked  t)  are  not 
open  to  public  inspection  until  after  acceptance  of  Complete  Specification.'), 
Those  marked  t  are  open  jor  inspection  12  months  ajter  the  date  atlaclud 
to  them,  if  they  have  not  been  published  previously  in  the  ordinary  course. 
Names  trilhin parenlheses  arethose  of  coynmnnicators of  itiventions.  When 
Complete  Specification  accompanies  ajijilication,  an  asterisk  is  affixed. 

February    1.    1908. 
2.2.54   C'OLEBTtoOKE.     Incandescent  lamj)  Elaments. 
2,201   HoLJUN.     Are  lamps. 
2,2S0  Thompson.     Hand-controlled  nieohani.sin  of  marine  engines 

operated  in  conjunction  with  the  telegraph. 
2,281  Drake,  B.\^rne.s,  &  Drake  &  Gorh.\m.      Operating  electric 

switches. 
2,294  TuNBRiDOE.      Accumulators. 
2,30.3  SiEMEN.s  Bros.  Dynamo  Work.s  &   Lydall.       Single-phase 

coninintator  motors.* 
2,.'i08  Siemens   &    Halske   A.-G.     Electrically   selecting   one   of 
several   receivers    connected    with    a   common    conductor. 
(Date  applied  for,  11/2/07. )*t 
2, .318  McCuLLOiiGH  &  Panton.      Emergency  or  slipper  brakes. 

February  3.  1908. 
2.357   L.4MHEHT.      Track  or  cmoigency  brakes  for  tramcars. 
2,375  HowARiJ.      .-Mternating-current  relays.      (Date    applied    for, 

2  2  07.)"t 
2.404  Le  Pontois.     Magneto-generators.* 
2.41 1    Still.      Current  generators. 

February  4.  1 908. 
2.452  Llovi)  &  Stirling.     Electric  light  or  power  switch. 
2.4.5li  .Steward  ,%  Rebbi.a.    Brakes  for  tramcars  and  like  vehicles. 

2.480  Fried.  Krijit  Aktiknckski.lschakt.  Electric  elevating  gear 

foi-  ordnance.      (Dale  iipplicd  for.   Id  5  07.)'t 

2.481  Siemens    Bros.    Dynamo   Wohks  *    Wheat.      Holders   for 

incandesient  lamps." 
2,488   WoLHAUI'TKK.      Insulated  joints  for  railway  rails.* 
2,495   Bloxam.      (SiemensScliuckcrtwerke     G.m.h.H..    (icrniany.) 

Klectrically-propclled  motor  mad  vehicles.' 
2.498   UiTHT.      .Magnetic  separators.* 


SPECIFICATIONS   PUBLISHED. 

■'  I90(i  Si'Ecniiation. 

24,923   PwxwoHTH,     Control   of   the   circuits  in   electric^    traction  or 
bnuluf^e. 

1907  Specifications. 
440   B.T.  H.  Co.    (A. E.G..  U.S.)    KegulainiK  allernatmg-cnrionl 
iiiotorH  of  tile  cominututor  type. 
2.052  .loKL.      l{atterieH. 

2.720   Pattkiimon.     ^^u\\l^mn  miners'  sal'clj   lamps  by  electricily. 
2.750  VfiN  ZwEiiiiiKiuiK.     Motiir-slnrling 'switchog.    (Dat«  appiied 

for.  2l/.5/0tl.) 
2.903  ft  2nfi4   WKi.LfNdToN  ft  Daniei.i,.    Are  Ininps, 
3,0(MI    Bc.ri.T.  (KlektrizitalH  A.  G.  vorni.  Srliiickerl  A  Co.)   Eleilr.. 
lylK'  iippiinitiis. 


3,000a  Boult.  EIektrizit:its  A.-G.  vorm.  Schiickort  &  Co.)  Elec- 
trolytic apparatus.    (Date  applied  for,  0  2  07. 

3.02!l  Wynn.  Device  for  simultaneously  bolting  doors  and  switch- 
ing on  electric  ligfils. 

:{,(Kitl  .loNES.      Arc  lamps. 

.'!,093   Hepke  ft  DiENER,      .Safety  fuses  or  eiit-nutj. 

3. SSI  ToRDA.  Variable-speed  motors  or  vaiialile  voltage  gene- 
rators. 

4.120  Broc'KIE.  Apparatus  for  su.spending  lamps,  electroliers, 
and  tlie  like 

4,304  B.T.  H.  Co.  (G.E.  Co.,  U.S.)  Incandescing  bodies  for  electric 
lamps. 

4,700  Howorth.  (A.-G..  Brown.  Bovt'rl  ft'Cie.)  S-'ngle-pbaso 
alternating-current  motors. 

4.742  B.T.-H.  Co.      (G  E.  Co.,  U.S.)     Alternating  current   motors. 


COMPANIES'  MEETINGS  AND  REPORTS. 

Baenos  Ayres  Grand  National  Tramways  Co.  (Ltd.) 
Buenos  Ay  res  New  Tramways  Co    (Ltd) 

On  Fridav,  15th  May,  there  was  held  a  .series  of  meetings  of  the 
sliareholders  and  debenture  holders  of  the  above  companies,  all  tbo.se 
of  the  Grand  National  Co.  being  under  the  presjUency  of  Sir  Irving 
Coubtenay. 

The  first  meeting  was  of  the  5  per  cent,  conversion  debenture  stock- 
holders of  the  Cirand  National  Co. 

The  SECRETARY  (Mr.  Fortescue  Thursby)  read  the  notices  con- 
vening the  meetings  and  the  resolutions  set  out  therein  in  e.^teuso. 

The  CHAIRMAN  said  :  This  meeting  is  held  to  consider  resolutions 
(I)  to  authorise  an  increase  in  the  present  amount  of  the  stock  by £200,000 
and  (2)  to  coraplj-  with  certain  requirements  of  the  Stock  Exchange 
committee  in  view  of  their  granting  an  official  quot.ition  for  the  stock. 
We  are  now  dealing  with  the  5  per  cent,  conversion  debenture  stock, 
the  original  authorised  issue  of  which  was  £700,000.  £100.000  of  this 
represented  tljc  then  existing  5  per  cent,  second  jircfcienee  debenture.*, 
leaving  tbOO.OOO  for  purposes  of  capital  expenditure.  With  the  con\  er- 
sion  debenturestock  of  the  Buenos  Ayres  New  Tramw.ays  Co.(€303,000) 
the  total  :nnount  available  for  the  conversion  to  electric  traction  of 
the  combined  systems,  then  extending  to  about  70  miles  of  single 
line,  was  £900,000.  The  proceeds  of  these  stocks,  approximately 
£796,000,  together  with  approximatelj'  £108,000  borrowed  on  open 
account  (£904,000  in  all),  has  sufficed  for  the  conversion  of  the  original 
70  miles  to  electric  traction,  the  construction  of  a  further  16  miles,  and 
the  provision  of  increased  rolling  stock  and  materials  for  the  construc- 
tion of  a  part  of  the  new  concessions  granted  to  the  company,  of  which 
about  24  miles  remains  to  be  constructed.  Powers  are  now  being  asked 
for  the  issue  of  a  further  £300,000  coin'ersion  debenture  stock  of  the 
two  companies  in  the  proportion  of  two-thirds  for  tbeGrandNationaland 
one-third  for  the  Buenos  Ayres  New,  the  object  being  torepaj-  the  above 
loan  of  about  £108,000  and  to  complete  the  lines  for  which  concessions 
arenonheld.  Power  isalso  to  l)e  taken  to  apply  a  further  amount  of  con- 
version debenture  stock  to  redeeming  the  hrst  preference  debentures, 
which  w  ill  make  the  conversion  debenture  stock  a  first  charge.  In  order 
to  obtain  for  the  conversion  debenturestock  the  advantage  of  a  Stock 
Exchange  quotation,  it  is  necessary  that  the  price  of  repayment  of 
that  stock  in  the  event  of  \*olunt4iry  liijuid.ation  should  be  the  .same  as 
the  price  provi<led  in  the  trust  deed  on  repayment  after  notice  by 
the  Company — viz.,  105  percent.  The  complete  accounts  from  Buenos 
Aj'res  have  not  yet  come  to  baiul.  but  soon  after  these  arrive  we  shall 
hold  the  annual  meeting,  and  these  accounts  will  be  dealt  vith  in 
detail.  I  can,  however,  say  that  the  increase  of  the  tratlics  have 
fully  justified  the  expenditure  upon  the  electrification.  I  now  move 
the  resolutions  which  have  been  circulated  amongst  the  shareholders 
and  have  been  read  by  the  secretary. 

Dr.  HARRIS  seconded  the  resolutions,  which  were  carried  unani- 
mouslv. 


A  meeting  followed  of  the  holders  of  5  per  cent,  conversion  deben- 
tuie  stock  in  the  Buenos  Ayres  New  Tramways  Co.  for  the  purpo.sc  of 
appro\'ing!'esolutions  ( 1  \  authorising  an  increase  in  the  present  ;unount 
of  the  stock  by  £100,000,  and  (2)  for  complying  with  the  reipiirenicnts 
of  the  Stock  Exchange. 

At  this  meeting  Mr.  Jamrs  Head  presided,  and  Mr.  Fortescue 
Tliurs1)y  read  the  notices  calling  the  meeting  and  the  resolutions  in 
extenso. 

The  CHAIRMAN,  in  a  few  brief  remarks,  dealt  with  the  objects  of 
the  issue,  and  the  resolutions  were  seconded  by  Mr.  C.  M.  ROSE  and 
carried  unanimously. 


Sir  IRVING  COURTENAV  then  presided  at  a  meeting  of  the 
holders  of  the  6  per  cent,  debentures  in  the  Buenos  .\yres  (irand 
National  Co.,  and  said  there  were  lunv  outstanding  £226,100  of  6  per 
cent,  debentures.  Power  was  being  sought  to  rtHlecm  the  first  preference 
ilcbentures,  and  this  would  make  the  conversion  dcbentvMc  slock  n 
first  charge  on  the  company's  assets,  anil  would  r.iit.e  the  6  per  cent, 
debentures  fr<itn  a  thin!  lo  a  second  charge. 

Mr.  LABEV  said  in  the  original  pros|>cctus  of  the  6  par  cent,  deben- 
tures provision  was  nuide  for  a  sinking  fund  for  their  redemption; 
bad  this  fund  hecn  esUiltlishe*!  ?  and  what  wa*  the  present,  nctnniount 
of  income  availaMo  for  llie  payment  of  the  tlireo  issues  of  di'bbnlilro»  ? 
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Tlie  CHAIRMAN  replied  that  there  was  a  sinking  fund  provided, 
Imt  the  iletjiils  wliich  Mr.  Labey  hiul  asked  for  would  be  gone  into  at 
tlie  aiMUial  meeting.  He  coidd  say,  however,  that  tliere  was  ample 
income  for  all  issues. 

The  resolutions,  which  were  secouded  by  Mr.  ROSK,  were  carried 
unanimously. 

An  extraordinary  general  meclini:  of  the  Biionos  Ayres  (Irand 
National  Co.  followed,  at  which  resolutions  were  iippnivcd  increasing 
the  amount  of  5  [icr  cent,  conversion  debenture  stock  to  £900,000  by 
the  issue  of  an  additional  £200,000,  and  empowciing  tlic  directors  to 
further  increiuse  the  amount  of  this  stock  by  such  amount  as  may  be 
ueccs,sary  for  the  purpose  of  redeeming  the  £150,000  5'.  per  cent,  jire- 
feronee  deljeiitures  at  present  ranking  in  i)riority  thereto,  or  any  part 
thereof,  at  such  times  and  in  such  manner  and  upon  such  terms  and 
conditions  as  the  directors  may  determine,  the  further  £200,000  of 
-ti>ck  first  authorised  being  issued  only  for  the  purp-ses  of  the  electri- 
tieation  and  e.xtension  of  the  company's  lines.  The  directors  were 
authorised  to  concur  with  the  Buenos  Ayres  Ne«'  Tramways  Co.  and 
other  iKirties  to  certain  agreements  in  regard  to  the  working  arrange- 
ments over  the  e.xtended  lines. 

Sir  IRVING  COURTENAY  presided,  and  .said  there  were  now 
issued  and  out>standing  90,000  5  per  cent,  preference  sh.ares  amounting 
to  £450.000,  and  113,436  £5  ordinary  shares  amounting  to  £567,180. 
He  proceeiled  to  acquaint  the  meeting  with  the  purposes  for  which 
new  capital  was  required,  &c.,  and  moved  the  several  resolutions 
before  the  meeting. 

Mr.  C.\IRNS  asked  the  mile.age  of  tramways  at  present  in  opera- 
tion and  the  mileage  already  constructed.  He  thought  that,  instead 
of  issuing  £200,000,  if  they  had  taken  powers  to  issue  .£500,000  it 
would  have  obviated  their  being  called  together  again,  as  the  addi 
tional  money  \\ould  doubtless  bs  retpiired.  He  would  also  like  to 
know  .It  what  price  the  additional  capital  was  to  be  issued. 

The  CH.^IR.M.AN  said  he  could   not  tell   at  what  price  the  issue 
would  be  made,  but  they  would  get  the  best  price  they  could.     There 
were  86  miles  of  track  converted,  of  which  81  are  being  operated- 
Mr.  CAIRNS  asked  if  the  £200,000  now  to  be  issued  would  complete 
the  whole  system  of  113A  miles  of  track. 

The  CHAIRMAN  replied  that  the  estimate  was  that  it  would  com- 
plete the  whole  system,  but  be  could  not  state  this  definitely. 
The  resolutions  were  carried  unanimously. 


At  a  separate  meeting  of  the  holders  of  5  per  cent,  cumulative 
preference  shares  of  the  Buenos  Ayres  (irand  National  Tramways  Co., 
at  which  Sir  Iuvixg  Coibte.n.vv  presided,  the  necessary  resolutions 
consequent  upon  the  passing  of  the  resolutions  submitted  to  the 
previous  meetings  were  approved. 

At  an  extraordinary  meeting  of  the  Buenos  Ayres  New  Tramways 
Co.,  at  which  Mi-.  E.  A.  Laz.4RIs  presided,  the  arrangements  between 
the  Buenos  A\'res  New  and  the  Buenos  Ayres  Grand  National  Co.,  as 
outlined  in  the  above  particulars  of  the  previous  meetings,  were  sub- 
mitted and  approved. 


Callender's  Cable  &  Construction  Co.  (Ltd ) 

The  CHAIRMAN  (Mr.  Henry  Drake),  who  presided  over  the 
twelfth  annual  general  meeting  yesterday  (Thur.sd,ay) ,  made  feeling 
reference  to  the  loss  the  company  had  sustained  by  the  deaths  of  Sir 
David  Evans  and  Mr.  W,  O.  Callender.  Having  commented  briefly 
upon  the  figures  in  the  accounts  (.abstracted  in  our  last  issue)  he  said 
the  dividends  in  the  last  few  years  had  averaged  15  per  cent.,  which  he 
thought  could  not  be  called  unsatisfactory.  The  valuation  of  their 
land  and  property  at  Erith  by  Messrs.  Bramwell  &  Harris  was  very 
valuable,  and  the  estimate  of  shares  and  investments  in  other  com- 
fKinies  hail  been  most  carefully  made,  and  there  was  no  doubt  that 
they  would  realise  the  value  placed  against  them.  He  then  moved 
that  the  report  and  accounts  be  received  and  adopted. 
Mr.  .JtJHN  VARI.EY  having  seconded  the  resolution, 
Mr.  T.  O.  C.\LLENDER  (managing  director)  said  it  had  not  been 
expected  that  during  the  past  year  they  would  do  so  well  as  they  had 
ilone  in  1904  and  1905.  This  was  a  period  when  their  customers, 
municipal  and  otherwise,  were  filling  up  mains  which  they  had  laid. 
But  [lerhaps  the  most  important  reason  for  the  falling  off  was  the  un- 
certainty in  regard  to  copper.  The  price  rose  in  the  early  |)art  ot  last 
year  to  £122  per  ton,  and  it  was  now  below  £60,  so  that  there  had 
been  plenty  of  opportunity  for  loss  to  be  made  by  those  who  specu- 
lated in  copper  or  copper  cables,  and  those  who  had  refrained  from 
placing  their  orders  had  done  wisely  from  their  own  point  of  view. 
The  company  had  been  singularly  fortunate,  and  he  thought  singu- 
larly careful.  The}'  had  followed  the  market  down,  and  some  time 
.=ince  when  they  cleared  their  books  after  the  fall  they  found  they  were 
6  tons  short.  Seeing  that  their  transactions  ran  into  thousands  of 
tons  that  w:is  exceedingly  satisfactory.  The  resultof  the  uncertainty 
;«  to  copfier  was  the  abandonment  of  all  work  not  of  the  most  pressing 
description,  the  people  who  used  to  lay  in  a  stock  of  .several  thou- 
s<ind  jiounds'  worth  of  copper  now  ordeied  200yds.,  and  wanted  it 
to-morrow.  Even  a  considerable  fall  in  price  did  not  satisfy  the 
customers,  and  uncertainty  still  prevailed.  The  financial  troubles 
which  began  in  America  had  extended  throughout  the  world, 
and  made  it  almost  impossible  for  their  customers  to  obtain  the  money 
for  extending  stations  and  starting  new  enterprises.  Knowing,  how- 
ever, that  the  future  of  electric  driving  and  lighting  waaa.ssured,  the 
board  were  not  unduly  worried  about  the  delay  in  the  placing  of  orders, 
and  they  knew,  further,  that  the  orders  were  not  going  elsewhere,  but 


were  merely  hung  up.  They  got  their  fair  share  of  the  liusincss,  and 
with  that  they  must  be  satisfied.  The  factory  at  Leigh  ha<l  been  re- 
organised and  they  were  pushing  the  new  branch  (rublier  wires)  for 
all  it  was  worth  and  doing  very  well  in  that  business.  They  had  placed 
£10,000  to  suspense  account  because  one  of  their  customers  h.id  had 
to  reorganise  his  business,  but  they  thought  they  would  have  a 
very  considerable  portion  of  that  come  back  to  the  shareholders.  The 
depression  in  business  was  not  only  in  this  oountry,  but  was  general 
throughout  most  of  the  areas  in  which  they  were  working.  Their 
(iernian  company  was  thoroughly  organised  and  in  a  position  to  carry 
out  whatever  work  w.as  necessary,  and  the  manuf.acturing  for  such 
work  was,  at  present  at  any  rate,  being  done  in  England.  The  share- 
holders wouhl  notice  that  the  general  exijen.ses  in  London  and  else- 
where had  increased  by  nearly  £6,000,  but  that  w;is  only  a  matter  of 
book  keeping,  as  they  had  found  it  necessary  to  do  away  with  .a  num- 
ber of  commission  houses  and  have  their  own  representatives.  At  the 
moment  their  output  was  somewhat  as  it  was  last  year,  and  prices 
were  lower  owing  to  lessened  cost  of  metals,  I  ut  their  works  were 
kept  occupied  to  a  very  considerable  extent.  They  did  not  cx[)ect 
any  material  improvement  in  trade  this  year,  but  he  felt  that  it  would 
not  be  long  before  an  improvement  would  take  place.  He  had  no  fear 
in  regard  to  the  future. 

The  report  and  accounts  were  unanimously  adopted. 

The  CHAIRMAN  moved  that  a  dividend  at  the  rate  of  10  per  cent, 
per  annum,  tax  free  (10s.  per  share),  whereof  5s.  was  paid  on  Nov.  I 
last,  be  declared,  and  that  a  bonus  of  5s.  per  share  also  be  paid, 
making  15  per  cent,  in  all,  and  the  motion  was  seconded  and  carried. 

The  retiring  director,  Mr.  C.  H.  McEuen,  was  re-elected,  as  were 
the  auditors,  and  a  vote  of  thanks  to  the  chairman  and  directors  closed 
the  proceedings. 

ALDEBLEY  &  WILMSLOW  ELECTRIC  SUPPLY  (LTD.)^The  report 
for  1907  states  that  the  total  connections  at  Dec.  31  were  equal  to 
16,269  8  c.p.  lamps.  Profit  on  working  was  £1,452,  and,  with  the 
balance  forward,  the  total  was  £1,655.  After  paying  debenture  and 
loan  interest  and  applying  £700  for  renewal  of  accumulators,  there  was 
a  deficiency  of  £2.  10s.  3d.  205,969  units  were  generated  and  112,991 
were  sold  to  private  consumers  and  18,726  suiiplied  to  public  lamps. 

AUCKLAND  ELECTRIC  TRAMWAYS  CO.  (LTD.)— The  Chairman  uMr. 
C.  •;.  Tegetmeier)  stated  at  the  meeting  on  Wednesday  that  when 
the  company  was  formed  it  was  not  anticipated  that  the  traffic 
would  de%elop  to  such  a  remarkable  extent  as  it  had  done. 
Last  3ear  they  carried  passengers  efjual  in  numlier  to  5C0  times 
the  «hole  of  the  ])opulation  of  the  district  (75,030),  and  he 
thought  that  was  quite  exceptional  in  the  record  of  tramway  under- 
takings. Overtures  had  been  made  by  Auckland  Council  for  the  pur- 
cha.se  of  the  tramways.  The  company  went  into  the  business  when 
the  Council  would  not  take  the  risk,  and  the  com[>any's  concessions 
extended  till  1932,  when  the  Council  might  buy  the  undertaking.  Con- 
sequently the  directors  were  not  anxious  to  sell  at  present,  but  they 
had  declared  their  willingness  to  consider  proposals  for  purchase  on 
an  equitable  basis. 

BULUWAYO  WATERWORKS  CO.  (LTD  )— The  report  for  1907  states 
that  the  gross  protit  from  the  sale  of  electricity  was  £4,648,  a  decrease 
of  £166  com|)areil  with  1906. 

CHISWICK  ELECTRICITY  SUPPLY  CORPN.  (LTD.)— The  numlier  of  con- 
sumers at  the  end  of  1907  was  1,574,  compared  with  1,378  in  1906. 
During  1?07  £5,^25  was  expended  on  capital  account.  The  total 
number  of  lamps,  motors,  &c.,  connected  to  the  mains  at  Chiswick 
and  Aberystwyth  was  equivalent  to  66,580  8  c.p.,  against  60,351  8  c.p. 
The  profit  for  the  year,  with  amount  forward,  was  £6,496.  7s.  3d. 
Interest  on  debentures  and  temporary  loans  required  £2,657.  3s.  6d., 
leaving  £3,859.  3s.  9d.  The  directors  recommend  a  dividend  on  the 
ordinary  shaies  of  6  jior  cent.,  the  s:ime  as  for  1906. 

ISLE  OF  WIGHT  ELECTRIC  LIGHT  &  POWER  CO.  (LTD.) -At  the  meet- 
ing last  week  the  chairman  (Mr.  F.  E.  (Jripper)  said  the  company  had 
made  steady  progress.  The  lamp  connections  had  increased  from 
81,921  to  89,3C0  Sep.,  the  revenue  from  £18,510  to  £19,731,  and  the 
profit  from  ,£9,E44  to  £10,716.  Over  £1,000  had  been  spent  out  of 
revenue  in  keeping  the  plant  in  good  working  order.  The  directors 
recommended  that  no  dividend  be  paid  on  the  ordinary  shares,  that 
£500  should  be  written  oft'  value  of  wiring  stocks,  and  £2,500  should  be 
carried  to  reserve  for  renewal  of  plant. 

LISBON  ELECTRIC  TRAMWAYS  (LTD.)— At  the  meeting  last  week 
.Sir  Chas.  Euan-Smith  said  that  during  the  past  year  they  had  prac- 
tically maintained  the  figures  of  the  previous  year.  They  had  added 
25  new  cars  to  their  rolling  stock.  Notwithstanding  the  grave  polit- 
ical unrest  through  which  Portugal  was  passing,  the  prosperity  of 
thfir  undertaking  had  been  little  ati'ected. 

MARCONI'S  WIRELESS  TELEGRAPH  CO.  (LTD.)— At  aii  extraordinary 
meeting  on  Monday  the  resolution  adopted  on  April  33,  providing  for 
the  increase  of  the  capital  by  the  creation  of  250,000  7  per  cent,  cumu- 
lative participating  preference  shares  of  £1  each  was  confirmed.  Mr. 
Bovell  .asked  whether  the  new  shares  would  be  offered  to  the  existing 
shareholders  before  they  were  ofiered  to  the  public.  The  chairman 
(Major  fS.  Flood-Page)  replied  that  they  would  be  oll'ered  to  the  share- 
holders, butnotseparately .  Asked  as  to  whether  the  shareholders  would 
have  an  opportunity  of  participating  in  any  underwriting,  the  chair- 
man .said  shareholders  would  have  their  proportion.  Noaate  had  yet 
been  fixed  for  the  issue.  In  answer  to  a  further  question,  the  chair- 
man said  no  information  could  be  furnished  as  to  the  financial  position 
of  the  company  supplemental  to  that  contained  in  the  annual  report. 
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RANGOON  ELECTRIC  TRAMWAY  &  SUPPLY  CO.  (LTD.)— At  the  meet- 
iiifi-  last  week,  the  cliainnaii  (Mr.  F.  Toljiii)  said  that  now  that  the 
tramway  was  in  nomjilete  working  order  their  revenue,  as  forecasted, 
h.id  reached  £1,000  a  week,  and  tliere  wa.s  every  prospect  of  its  in- 
creasing:, while  the  expenses,  wliich  had  been  ^'ery  high  owing  to  the 
small  section  o)jerated  during  the  year<and  the  exceptionally  heavy  cost 
of  coal,  would,  they  believed,  shortly  he  brought  within  measurable  dis- 
tance of  the  50  jjer  cent,  estimated.  After  much  trouble  with  the  tur- 
bines, the  [jublic  lighting  supply  had  been  successfully  installed,  and 
attention  was  being  de\oted  to  establishing  the  private  supply  and 
meeting  the  demand  for  lighting  and  power.  Alreafly  the  estimated 
gross  revenue  from  contracts  offered  to  the  company  came  to  £35,000 
per  annum.  It  would  take  two  years,  however,  before  the  private 
supplj'  returned  a  revenue  which  would  reward  the  patience  of  the 
ordinary  shareholders. 

REUTER'S TELEGRAM  CO.  (LTD.)— The  balance  for  distribution  for  the 
year  ended  I>cc.  31  amounts  to  £4,881.  2s.  5d.  An  interim  dividend  of 
2A  |)er  cent,  has  been  paid,  and  the  directors  now  declare  a  dividend  of 
4s.  per  share,  ecpial  to  2J  per  cent.,  making  5  per  cent,  for  the  year 
(tax  free). 

RUSTON,  PROCTOR  &  CO.  (LTD.) -The  directors  have  decided, 
after  providing  £30,742  for  depreciation  of  buildings,  plant  and 
machinery,  to  recommend  payment  of  a  dividend  of  16s.  per  share, 
equal  to  8  per  cent,  per  innum,  tax  free,  placintr  £10.000  to  equalisa- 
tion of  dividenfl  account,  crediting  £500  to  employees  aid  account, 
and  carrying  forward  £6,468. 

WEST  AFRICAN  TELEGRAPH  CO.  (LTD.)— The  revenue  for  the  year 
ended  Dec.  31  was  £59,206.  Os.  lOd.,  from  which  is  deducted 
£15,896.  8s,  6d.  for  ordinary  ex[ienses,  and  ,t'9,878.  8s.  9d.  for  expendi- 
turc  relating  to  maintenance  of  cables,  leaving  £33,431.  3s.  7d., 
added  to  £2,155  Is.  5d.  forward,  making  £35,586.  5s.  £1,511.  Cs.  6d. 
has  been  provided  for  income  tax,  £24,000  transferred  to  general 
reserve,  and  an  interim  dividend  of  2  per  cent,  (tax  free)  absorbed 
£4,621. 16s.  The  directors  now  recommend  ])ayment  of  a  final  divi- 
dend of  2  per  cent,  (tax  free)  (making  4  per  cent,  for  the  year), 
£831.  6s.  6d.  being  carried  forward. 

WEST  INDIA  &  PANAMA  TELEGRAPH  CO.  i LTD.) -The  directors  re- 
commend the  p.iyment  of  the  following  dividends  :  6s.  per  share  on 
the  first  preference  shares  (dividend  for  six  months  to  Dec.  31)  and  26s. 
per  sh.ire  on  the  second  preference  shares  (on  account  of  dividends  ac- 
crued to  Dec.  31). 

WEST  LONDON  &  PROVINCIAL  ELECTRIC  SUPPLY  CO.  (LTD.)— The 
profits  of  tlie  company  are  derived  from  t!ie  business  done  by  the 
Chiswick  Electricity  Supplj-  Corpn.  (Ltd.)  (whose  shares  the  company 
hold),  and  during  1907  the  corporation  made  good  progress,  but,  owing 
mainly  to  high  i)ricc  of  coal  increase  in  profits  has  not  kept  pace  with 
increase  in  revenue.  The  Chiswick  Electricity  Supply  Corpn.  accounts 
show  a  profit  of  £3.859.  3s.  9d.,  which  the  directors  propose  to  apply 
to  payment  of  a  dividend  of  6  per  cent,  on  the  ordinary  share.s.  This 
will  be  recei\"efl  iiy  the  ^Vest  London  Co.,  whose  accounts  show  a  credit 
balance  of  £3,451.  13s.  8d.,  and  the  directors  propose  to  apply  this  sum 
in  jiaying  a  dividend  on  the  cumulative  preference  .shares  of  6  percent. 
for  1907,  anil  in  interest  at  4!  per  cent,  on  the  funding  certificates. 


NEW  COMPANIES,  STATUTORY  RETURNS, 
MORTGAGES  AND  CHARGES. 


NEW  COMPANIES. 

CAMPBELL  &  ISHERWOOD  (LTD.)  (97,971.)— Reg.  May  15,  capital 
L'10,000  in  .tl  sliarcs.  Id  lake  over  the  business  of  electrical  and 
mechanical  engineers  carried  on  l)y  (i.  F.  D.  t'ampbcll  and  J.  A.  O 
Williams  at  BooHe,  Lanes.,  and  elsewhere  as  ■Campbell  fc  Islierwood. 
First  (lircclors,  (!.  F.  I).  Campbell,  J.  A.  (1.  Williams  and  L.  Murphy. 
Hcg.  ollicc,  lialcigh  slicct,  Bootle. 

E.  A  PREV£TTE  (LTD.)  (97,963)  Reg.  M.ay  14,  capital  £3,000  in 
£1  shares,  lo  acqnir-c  p;i(cnls  and  rights  for  inventions  relating  to  an 
electrical  burglar  alarm  and  an  electrical  cloc'k.  to  accpiirc  the  busi- 
nes.s  of  E.  A.  I'rcvetle,  Eastbourne,  and  to  carry  on  the  lousiness  of 
electricians,  electrical,  telegraph  and  mechanical  engineers,  builders 
of  electric  tramci^rH,  motor  cars,  &c  ,  manufactmcrs  ot  and  dealers  in 
ilynamos,  motors,  telephones  and  arc  and  other  lamps,  &c.  Keg. 
otiicc.  .3.5.  Cro\(;-i-oad.  l-'.ii-,!  bourne. 

8ANT0NI  ARC  LAMP  &  ENO.  CO.  (LTD.)  (97,966.) -Reg.  May  13, 
capital  £3,000  in  il  shares,  to  carry  on  the  business  of  electrical  anri 
general  (engineers,  cont ractor.s,  manufacturers  of  cicctric.il  and 
mcclianic.d  appli,'>nr'i'~<  for  lighting,  power  and  traction,  impoitois  and 
CS|MHlers  fit  rlcrlru'MJ  apiiiianccs,  iji-.-dci's  in  elect  rir;il  goods  and  ac- 
CCHSories  and  to  acquiie  the  liusiness  of  the  arc  lamp  depart  inunt  of 
I).  Santonin  Co.  (Ltd.).  Fiistdi  rectors.  I).  iSnntoni  (managiii(;  direct  or 
for  10  years)  aitil  othiM'.M  to  Ik?  appointed  by  subscrilicrs. 

UNITY   MOTOR.   ELECTRICAL  &   GENERAL  ENOINEERINO  CO.   (LTD  ) 

(97,911.)  Hcg.  M.i\  'I,  c;.pilal  £1,000  in  £1  shares,  lo  carr-y  on  llir 
business  of  motor,  eleclriial  and  gcniMal  engineers,  machinists,  Ac,  to 
acrpiire  the  buHin$H.t  of  the  I'liity  Motor,  Eleolrical  &  (Sciicriil  Eiigi 
ucering  VVorP.M,  llristol,  and  to  adopt  an  agreement  with  A.  A.  Taylor. 
First  (lircctors  T.  H.  (!oic,  A.  .\.  Taylor,  A.  1>.  Matthews  and  W. 
.lenkiiiM.     Reg.  "(lice,  52,  Queoii-stiecl,  Brinlol. 


STATaTORY  RETURNS. 

W.  T.  GLOVER  &  CO.  (LTD.)— The  capital  in  return  to  March  30  is 
£214,850  ill  100,000  preference  and  114,850  ordinary  shares  of  tl  each, 
all  of  which  have  been  taken  up.  £1  per  share  has  been  called  up  and 
paid  on  67,000  preference  and  50,000  ordinary  shares.  £97,850  is  con- 
sidei-ed  as  paid  on  50,000  pi'efererice  and  57,850  ordinary.  Mortgages 
and  charges,  £180,000. 

HOWARD  ASPHALT  TROUGHING  CO.  (LTD.)— Return  to  April  8  gives 
capital  as  £20,003  in  19,000  oidinar-y  and  1,000  deferred  .shares  of  £1 
each,  of  which  1,007  ordinary  and  1,000  deferi-ed  have  been  taken  up. 
£7  has  been  received  and  £2,003  is  considered  as  paid.  Mortgages  and 
charges,  nil. 

MANN,  EGERTON  &  CO.  (LTD  )— Return  to  March  11  gives  capital  as 
£40.000  in  25,000  preference  and  15,000  ordinary  shai-es  of  £1  each,  of 
which  15,619  piefei'ence  .and  6,257  ordinary  have  been  taken  up.  £1 
per  share  has  been  called  up  and  paid  on  9,450  pr-eference  and  257 
or-dinary.  £12,169  is  considered  as  paid  on  6,169  jireference  and  6.000 
ordinary.  Mortgages  and  charges,  £10,000.  (A  further-  2,000  pre- 
ference and  250  ordinary  shares  were  allotted  on  April  23,  the  ordinary 
shares  being  i.ssued  at  £5  premium.) 

MATHER  &  PLATT  (LTD.)— In  return  to  March  12  capital  is  £1,000,000 
in  50,000  preference  and  50,000  ordinary  shares  of  £10  each,  of  which 
40,000  preference  .and  40,000  ordinary  have  been  taken  up.  £10  per 
share  has  been  called  up  and  paid  on  29,230  preference  and  2,530  ordi- 
nary.  £485,000  is  considered  as  paid  on  10,800  preference  and  37,500 
ordinary.     Mortgages  and  charges,  nil. 

MELTON    MOWBRAY    ELECTRIC    LIGHT    CO.    (LTD.) -In    return    to 

Marcli  25  cii[iital   is  £25,000  in  £5  shares,   of  which  4,003  have  been 
taken  up.  £20,000  has  been  received.  Mortgages  and  charges,  £20,000. 

MORTGAGES  AND  CHARGES.  

BUDE  ELECTRIC  SUPPLY  CO.  (LTD  )— Issue  on  May  4  of  £1,803  5  per 
cent,  mortgage  debentures,  part  of  series  created  April  14.  1908,  to 
secure  £2,500,  charged  on  company's  undertaking  and  property,  pre- 
sent and  future,  including  uncalled  capital.  No  trustees.  No  previous 
issue  of  same  series. 

L0NGSTRETH5  LIMITED.— £2,300  5  per  cent,  debentures  created  and 
dated  ,\pril  30, 1908,  char'ged  on  company's  undertaking  and  property, 
present  and  future,  incluiling  uncalled  capital,  have  been  registered. 
No  trustees. 


CITY  NOTES. 


MEMORANDA  (May  21).— Bank  rate  3  per  cent,  (since  March  19, 
1908'.  Price  of  silver  24 1 ,'.;.— 24 j'd  per  oz.  Consols  86^-86^  for  moirey, 
and  86/,, — 86', i  for  account.  Consols  Pay  Day,  .Time  1;  Stock  and 
Shares  Continuation  Days,  May  27  and  .Tune  10  ;  Ticket  Days,  May 
28  and  June  11  ;  Pay  Days,  May  29  and  June  12;  Mining  Share  carry- 
over Day,  May  27. 

Prices  of  Met.\i.s  (London). — Copper,  cash,  57| — 57s  ;  three  months 
583— 58^.  J^ctKl,  English,  13}— 13-*  ;  foreign,  131—13^.  Sp^lhi;  foreign 
20—201.  Till,  EngUsh,  134—136:  foreign,  cash,  132J— 135^,  three 
months,  131  J— 132 1.  Iron,  Cleveland,  cash,  49,'6  ;  three  mouths, 
49/1.  

CASTNER  KELLNER  ALKALI  CO.  LTD.)— An  interim  dividend  at  the 
rate  of  10  per  cciil.  for  the  si\  iiioiiihs  ended  March  31  is  payable  on 
26th  insl. 

CENTRAL  ELECTRIC  SUPPLY  CO.  (LTD.)— The  4  per  cent,  guaranteed 
delieiitiiie  stock  I riinsfer  books  of  this  company  will  be  closed  from 
18th  to  31st  inst.  inclusive,  preparatory  to  the  payment  of  interest 
due  .luiie  1. 

EDMUNDSONS  ELECTRICITY  CORPN.  (LTD.)  .\t  the  .adjourned 
meeting  of  the  llrsl  iiior  Ig.igc  del iciil lire  holders  on  Tliui\sday  last 
week  tiie  scheme  .urthorisin-,;  thecre.ition  of  prior  lion  dobenluro  stock 
not  exceeding  £20  J, 000  was  carrii'd  witTi  a  slight  modification. 

PEARSON  FIRE  ALARM  (LTD  )  Mi.  D..!.  Morgan  has  joined  the  board 
of  this  coriip.-iny. 

STOCK  EXCHANGE  NOTICES. -^Tho  Stock  Exchange  committee  have 
appciiiiled  .\biy  28  :i  sperial  settling  day  in  provisional  certificates 
fully  and  partly  (.50  percent,)  paid  for  £301,630  4J  percent,  debenture 
stock  of  the  ('hniiini  Cnivv,  )!'<■(/  Eml  <1-  I'ili/  Klutriiili/  Sn/i/i/i/  Co. 
flJil.J,  and  have  granted  quotations  to  the  fame  and  lo  £111,700 
4J  jier-  cent,  debenture  ."lock  of  the  same  company,  a  further  i.ssuc  of 
3,176  £5  fully  paid  5  percent,  preferenco  shares  of  (he  ('n/rii/M  Tram- 
iiHiy„  Co.  (Lid.),  S3u0,000  additional  first  mortgage  50  year  5  |H.'r 
cent,  gold  bonds  of  the  Mi.rifo  Tinniii'iijis  ('o.,  anil  a  further  issue  of 
£173.300  fii'st  mortgage  4.1  per  ceirt.  .sterling  bonds  of  llio  Toroiiln 
li/ii/ir/ii/  Cn.  The  comii.iltee  have  been  asked  to  appoint  special 
settling  days  in  and  grant  qiiotalions  to  provisional  certiliealcs  (fully 
and  p;iill_\  paid)  for-  £250.000  5  per  rent,,  lirst  mortgage  debonture 
stork  of  the  i'oiinltf  ni'  Ihirhom  Kttrti-icnl  !*owi  r  hi\frilnifioii  I  'o.  f  Ltil.  }, 
and  a  further  issue  of  10,000  £1  fully  iiaid  shaii's  of  .l/(ir<:<i)ii's  iriiv/i-i- 
T'lrilniph  Co.  (I.lil.j.  and  also  (o  allow  10.000  .idililional  £10  fully 
paid  ordiii:ir\-  shares  of  I  he  foi  una  eoiii|ian\   t  '>  br'  i  iuiiIimI. 

UNDERGROUND  ELECTRIC  RAILWAYS  CO.  OF  LONDON  (LTD.) -Holders 
of  piolil  sharing  secured  notes  iii'c  informed  I hal.  iiiiw aids  of  90  iM!r 
cent,  having  bceiv  deposited,  flii'  srheine  "ill  be  pioia'eded  with,  'lire 
lime  for  depo.^iting  notes  has  been  extended  to  the  29lli  iiist. 
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Brititol  Trams  <!'  Carriage...  i  ,, 
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Hartlepool  Tramways    ,, 
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8,0Ul 

35,307 
4,128 
1,736 

22,360 

16.031 


61 

39,263 

77 

14,609 

201 

38 

1,194 

1,720 

792 

128 

813 


+  1,202 
+  Rl07,362 
603 
2,121 
27 
2,6U0 
731 
613 
153 
1,129 

+  '"  168 
87 

+      62 
2,999 

-  '"  190 
1-  6.565 
■i-  417 

'"  461 

650 

58 

233 

84 

345 

1,068 

2,615 

43 

169 

273 

14,1141 


546 

2,203 

31,711 

2,437 

765 

136 


ELECTRICAL  COMPANIES'  SHARE  LIST. 


H  I  LAST  I 


NAME. 


_ 

118 

_ 

411 

_ 

252 

+ 

315 

147 

_ 

163 

+ 

3,047 

f 

1,176 

■1- 

43 

26 

10   9/0 

10    4/6    I 
10    6/0 

St-!  *i% 


3/6 

HX 
6;6 
3/6 
4% 
2/6 
2/3 
*X 
61  2/8 
6i  2/6 

St-i  HZ 
lOi  7/0 
10  6/0 

St.,  6% 


l/lOi 
6% 
6/0 
60 

4J% 

ax 
3/6 

2/6 

4/6 
6/0 

6% 
iX 
i% 

ax 

1/6 

3/0 

4% 

3/6 

2/3 

m 

34% 

4i% 

iX 

m 

sx 

6% 

iX 

3% 

4i% 

8/0 

4/6 

4% 

5/0 

3/6 

HX 

4% 
4/0 
0/6 

am 

4J% 
2/6 
2/6 
4J% 
6/0 


ELECTRICITY  SUPPLY. 

Bonmemonth  A  Poole  Elec.  Sap.  Ortl. 

Do.    4J  percent.  Cum.  Pref.  

Do.     6  per  Cent.  Cum.  Second  Prpf.  . 

Do.    4J  per  Cent.  Deb.  Stock  (red.)  . 
Bromley  (Kent)  Kl.  Lt.  ii  Power  Sharps 

Do.  Do.  Ist  Delis. 

Broropton  A  Kensington  Elec.  Sup.  Ord. 

Do.     7  per  Cent.  Prpf. 
Central  Elec.  Sup.  Co.41;  OuBr.Dh.Stoek 
Charin):Cro8»(W.EndiCity)Bl.Sup.Co. 

Do.    4i  per  Cent.  Pref.  

Do.    4  per  Cent.  Dph.  Stock  (red.) 

Do.    City  Undertaking  41%  Cm.  Pref. 

Chelsea  Electric  Supply  Ord 

•  Do.     4JperCent.  Deb.  Stock  (rod.)  ... 
City  of  London  Electric  Lighting  Ord... 

Do.    6  per  Cent.  Cum.  Pref.  

Do.     B  per  Cent.  Deh.  Stock  (red,) 

Do.    4*  per  Cent.  2nd  Deli.  Stock  (red.) 
County  of  Durham  Elec.  P.D.  Ord 

Do.     5  per  Cent,  non  Cum.  Pref.  

County  of  London  Elec.  Supply  Ord 

Do.    6  per  Cent.  Com.  Prof.. 


Price 

Wed... 

May  20. 


167 

40 

2,0J3 

471 

15,957 

2,687 

135 

"5,459 

1,624 

39 

19.515 

16,688 

78 

136 

2,873 

3 

76 

6 

201 

43 

919 

41 

688 

499 

171 

1:0 

644 

14 

1,486 

26 
276 
348 
207 

"1,872 

1,199 

1,182 

42 

26 

331 

1,080 

115 

1,133 

'l,64l 
103 
87 


(ai  I'heso  comparisons  are  with  the  corresponding  period  last  year.  I 

S  Plus  3  days.    •  Partly  electrical,     t  Minus  3  days,     t  Mlius  3  days. 


691 
Plus  i  days. 


1 
1 

St. 

St. 
10 
10 

St. 
10 
10 

St. 

St. 

St. 

St. 

St. 

100 

St, 
b 

100 

St. 

St. 

St. 

St. 

St. 

St. 
10 
10 
10 
10 

St. 
5 

St. 
10 

It 

St. 

b 

St. 

10 
St 

10 

10 
St, 

10 
St. 
St. 
St. 

1 
1 

St. 
St. 
St. 
St. 
St. 
St. 
St. 
St. 


4% 
0/6 

HX 

HX 

9?. 

4% 

4% 

6/0 
b% 
HX 

4% 
2% 

n 

2/6 

n 

HX 
t>X 

6X 
BZ 

bZ 

H 
7/0 
6/0 

4/0 

4X 

4/0 

44% 

9/S 

6/, 

4J? 

f/o 

6?. 

6% 
iX 
B/0 
i% 


0/6 

Ht. 

U 
iiX 
3}% 
3*/. 
3U 

3); 


Do.     H7,  Deb.  Stock  (all  paid)  (red.).. 

Do.    Second  Del).  Stock  Piov.  Certs... 
Folkestone  Electricity  Supply  Co.  Ord 

Do.    B  per  Cent.  Cum.  Pref. 

Do.    H  Ist  Deb.  Stock  (red) 

Hove  Electric  Lighting  Ord 

Kensington  &  Kntghtsbridge  Ord 

Do.     6  per  Cent.  Ist  Pref 

Do.     4  percent.  Deb.  Stock  (red.) 

Kensingtn.  &  Kngtlig.  Co.  &  Netting  Hill 

Co.  (Joint  Station)  4%  Deh.  Stock  (red.) 

Kent  Elec.  Power  Cn 

London  Electric  Supplv  Ord 

Do.     6  per  Cent.  Pref! 

Do.    4  per  Cent.  Ist  Mort,  Deb 

Metropolitan  Electric  Sup.  Ord 

Do.    4J  per  Cent.  Cam.  Pref.  

Do.    4  j  per  Cent.  Deh.  Stock  1st  Mort 

Do.  3i  per  Cent.  Mrt.  Deb.  Stock(red.) 
Midland  Eloc.  Corp.for  P.D.lstMort.Db. 
Newcastle  &  Diet.  Elec.  Ltg.  Ord 

Do.     4*  per  Cent.  Deb 

Newcastle  Elec.  Supply  Ord 

Do.     6  per  Cent,  non  Cum.  Pref. 

Do.  4  per  Cent.  Mort.  Deb.  red.  1907. 
Korthern  Counties  Elec.  Sup 

Do.     41  per  Cent.  Deh 

Notting'Hill  Electric  Ord 

Oxford  Electric  Ord 

Do.     4  per  Cent.  Deb.  Stock    

St.  James'  &  Pall  Mall  Elec.  Ord 

Do.    7  per  Cent.  Pref.    

Do.  SJ  per  Cent.  Del).  Stock  (red.)  ... 
Smithfield  Markets  Electric  Snp.  Ord... 

Do.     4  per  Cent.  Deb.  Stock 

Sotith  london  Electric  Supply  Ord 

South  Metrop'n  Elec.  Lt.  &  Power  Ord. 

Do.     7  per  (;ent.  Cum.  Pref. 

Do.     H  1st  Db.  Stk.  Eed 

Urban  Electric  Supply  Ord 

Do,     6  per  Cent,  Cum.  Pref.    

Do.     H  V"  Cent.  1st  Mort.  Deb 

Westminster  Elec.  Sup.  Ord 

Do.    4J  per  Cent.  Cum.  I'ref.   

ELECTRIC  RAILWAYS,TRAMWAYS.&c. 

Baker  St.  &  Waterloo  iX  Perp.  Db.  St. 

Bath  Elec.  Trams  Pref.  Ord 

Do.     6  per  Cent.  Cum.  Pref. 

Do.  H  1st  Mort.  Deb.  Stock  (red.)... 
B'ham  &  Midland  Trams  4i  1st  Db.Stk. 

Bristol  Tramways  &  Carriage  Ord 

Do.     Cum.  Pref.  (fully  paid) 

Do.     4  per  Cent.  Debs 

British  Electric  Traction  Ord 

Do.     6  per  Cent.  Cum.  Pref. 

Do.    B  per  Cent.  Perpetual  Debs 

Do.    H  per  Cent.  2nd  Deb.  Stock 

Central  London  Ordinary  Stock 

Do.     4  per  Cent.  Pref.  Stock    

Do.     Deferred  Stock    

Do.     4  per  Cent.  Debs 

Charing  X.Eustnn&Hmpstd  Per. Db.Stk. 
<  ity  of  Birmingham  Trams.  5XCui. Pref. 

Do.     4  per  Cent.  1st  Mort.  Dobs 

City  &  South  London  Klv.  Con.  Ord.  ... 
Do.     B  per  Cent.  Perp.  Pref.  (1891)    ... 

(1890) 

(190!) 

(1903)  

4  per  Cent,  Perpetual  Debs 

Dublin  United  Trams.  Ord  

Do.    6  per  Cent.  Pref. 

Gt.  Northern  &  CilvRlT.  Pref.  Ord.  (4%) 
G.  Northern,  Piccadilly  &  BromptonOrd 

Do.    4  per  Cent.  Ueb.  Stock 

Hastings  to  Dist.  Elec.  Trams.  6^  Cm.  Pf, 

Do.      4J  Lb.  St 

t   Imperial  Tramways  Ord 

J  Do.    6  per  Cent.  Pref.  

!  Do.    4J  per  Cent.  Debs 

I.  of  Ihanet  E.  T.  &  Lt.  B  per  Cent.  Pref. 

Do.    4  per  Cent.  Dob.  Stock 

Lanarkshire  'i'raniwavs 

Lanes.  Uld.  Trams  6  (,  Prior  Lien  Db.  St, 

Liverpool  Orerhead  Kailway  Ord 

Do.    B  per  Cent.  Pref 

Do.    4  per  Cent.  Deb 

London  United  Trams.  B%  Cum.  Pref.  ... 
Do.    4  per  Cent.  Ist  Mort.  Deb.  Stock 

Mersey  Con.  Ord.  Stock    

Do.    3  per  Cent.  Perp.  Prel.  

Metropolitan  Elec.  Tramways  Def.  

Do.    6  percent.  Cam.  Pref. 

Do.     4J  per  Cent.  Deb.  Stock  

Metropolitan  JKullway  Consolidated  

Do.     Surplus  Lauds  Stocks 

3i  per  Cent.  Preference 

3J  per  Cent.  "  A  "  Prel'ereuco  ..;.., 

3i  jier  Cent.  Convertible  Pre!'. 

3i  Jier  Cent.  Debenture  Stock 
■ih  per  Cenl,  '■  A  "   IMIl'i 


l(i-ll 

9S-1I  a 
10.; -11 

102  —106 

4,(-6 
94'— 97 

ei-7| 
0J--3 

90  -102 
31-31 
4J-48 

06  -99 
85-41 
8i-36 

101  —104 
9i-lCt 

12  —13 
124  —127 

102  —106 
23—3 

H-H 
71 -8i 
iiij-iij 
107  -Ho 
90  -99 
ii-ii 

6  — 6J 
94  -97 

6i-e| 

7  -8 

8  -ej 

96  -9J 

97  -101 
88  -92 


90  -93 

H-il 

48-4* 

107  —111 

86  -90 

96-99 

n-n 

96  -98 
68-5J 
BJ-Bg 

E6  -98 


Do. 
Do. 

Do. 


Do. 
Do. 
Do. 

Do. 
I'.,. 


88  -91 


DlVIOKNP 
DDB. 


Mar,  fiept, 
Feb,  Aug 
Kph,  Aug 
Jan,  .Inly 
April,  Oct 
May,  Nov 
March. . . . 
Mar,  Sept 
June,  Dec 
Feb,  Aug 
Feb,  Aug 
Jan,  July 
Jan,  July 
March  . . 
Jane,  Dec 
Feb,  Aug 
Jan,  July 
June,  Dec 
Jan,  July 
April,  Oct 
April,  Oct 
Feb,  Aug 
Mar,  Sept 
Jun,  July 
May,  Nov 
April,  Oct 
Mar,  Sept 
Feb,  Aug 
April.  Oct 
Feb,  Aug 
Jan,  July 


April,  Oct 
Jan,  July 
Mar,  Sept 
Mar,  Sept 
Jan,  July 
April,  Oct 
Jan,  July 
June,  Dec 
Jan,  July 
June,  Dec 
Feb,  Aug 
Jan,  July 
Feb,  Aug 
Feb,  Aug 
Jan,  July 
Mar,  Ang 
Jan,  July 
March  .. 
March  .. 
Jan,  July 
Feb,  Aug 
Feb,  Ang 
Jan,  July 
Feb  .... 
Feb,  Aug 
April 


KoaiNEea 
\Vkkk  tc 
May  20. 
Uigh-iLow. 
est.     est. 

lOU'l  loj 

104)        '.! 

94  j    :: 

7 

7i   ,      .. 

u    '.'■ 


3i 

91 

126 


12|1 


48 

48 

106* 


H 


0  I  Feb,  Aug 
0  I  April,  Oct 
0  I  April,  Oct 
0  April,  Oct 
0  April,  Oct 
0  Mar,  Sept 
6  I  Jan,  July 


Jan,  July 
April .... 
Jan,  July 
April,  Oct 
Jan,  July 
Feb,  Aug 


1001 


14       I J 

9CJ      90 
»H     93i 


42        41 J 


Hi 


4Si 


Id  calenlftting  the  yield  allowance  has  been  made 


tor  accrued  interest  but  not  for  redeniw 
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EL.ECTIMC^4JL,    C03IF».A.TNIES'    SHAI^E    LIST Continued. 


lUsT 
DIVI- 
Idind 


NAHB. 


Price  Rate  % 
Wed.,  YiKiD. 
May  20.        »D. 


Dividend 

DDE. 


BCSIHSSS 
WlKK  TO 
May  20. 


Last  I 

DiTI-i 


NAME, 


Price 
Wed., 

M»y20. 


Kate% 
Yield- 
ed. 


DIVIDKND 
DDE. 


Bdhiness 

WEEK  TO 
.    MAY  20. 


St. 
St 
St. 

St. 
St. 

St. 

St. 

SI. 
6 

I 

1 

St. 

] 

8t. 
100 

*B 
B 


1 

1 
1 

1 

6 

s| 

St.j 
Bt.l 

6 
Bt. 

2 

2 
St. 
St. 

5, 

^1 
Et.l 

I 
fct. 

}| 
1 
l! 
1 
3 

100 
1: 
b' 
6 

Bt. 
b 
b 

Bt. 

Bt. 
6 
6 

Et. 
2j 
2 

PI. 

10 

Bt. 
6 
5 

El. 

ic, 

100! 
1 
ll 
1 

Bt. 

1 

6 

12 

ItU 
) 
1 

Bt.l 

St.l 

ICO 

II  III 

ll/j 

6 

6 

100 


lU 
•(lOi 
Bl. 
81. 

et.l 

Bt. 

10; 

10 
b 
b 

M 

sol 

lUl 

Bl. 
Bt.l 
Bl. 

lb 
Bt. 
100 

26i 

lol 

lU)! 

w 

110 

100 

n 

110 
10 

lu 
10; 

HO 
10. 

HI  I 


Continued. 
13  — )4 
2U  — £B 


£  ■.  d. 


U   -48 

7    6 

0 

•-3  -78 

3  17 

0 

1110  —104 

3  17 

II 

42  -47 

3  13 

0 

110  -  115 

5    4 

0 

fO  -71 

6  li 

0 

*-l 

,, 

1— 

8     0 

0 

*     i 

6  18 

u 

fl  — U 

4  16 

0 

5-1 

6    0 

0 

70  .^80 

5     0 

0 

7;^  -78 

6     8 

0 

;8  —42 

11  18 

0 

1  -U 

- 

84  —87       6    3    C  I  Jan,  Jul; 


7    7  6 

S    3  3 

3  16  9 

7  10  6 

4  18  0 
4  6  6 
4  12  0 

8  o'  0 


70-75  6 

65  —60  7 

10 -U  6 

H-bi  4 

ice*— 1C8J    4 

lA— lA  8 

101  —114  4 

1  -U     16 

il-'ii  6 

11- IJ  8 
92  -86 
l-li 

i-li 

100  - 103 


iiX 


6  17 
6    1 


2  -3 
81  —07 

67  —60 
100  —102 

16  -U4 

84  — n 
H-H 

16]— lb| 

S1-3J 

b  -SI 

9eJ%-102J-4 

J3j-1« 

lOu  -102 

129  -184 

811  — (i; 

100  -1U2 
IVJ-IHJ 

10.-  — 10-^ 

99J-10Ii 
M  -1UI„ 
19  —81 
I'  100  —102 
63  -611 

68  -68 
fi  -16 

>-l 

9b  —101 

1|-U 

99  —102 

M-0 

101  -1U4 
181— lU 

100  —102 


6  16 
6  16 
6  18 

6  1 
4  12 

7  6 
6  19 
6  13 
6  11 
<  8 
6  II 

4  8 

5  6 
4  1 
3  18 

6  U 

3  18 

8  18 
8  19 
6     1 

4  8 

5  12 
0     7 

6  U 

3  l'» 

»  17 
3  18 


4  16 
6     1 

a  18 


8    U 
6    6 


6    6    0 


12  3 
16  0 
7    3 


5    0    0 

4  19    3 

5  15    0 


0    0 


|FIECTRIC  RAILWAYS  k  TRAMWAYS 

Melropolitau  rislrift  Eailwav  Ord.    ... 

To.     Extensioti  Pref.  15  per  Cent.)   ... 

3J%       Do.     At?eiilr<l  Fxt.  Plef.  (Int.  Guar.  1)T 

Und.  Elee.  Phs.  Co.  of  London,  Ltd.) 

3%         Do.     3  per  Crnt.'Confoltd.  Bent-charce 

4^         Do.     4   per  Cent.  Midland  Rent-cbarpe 

15%       Do.    Turr- Slock  4  percent 

6;^         Do.     eperCcnl    P.  rp.  Deb.  Stock  

4%         Do.     4  per  Cert.  Ditto '. 

..      1   New  Gen.  True;.  6  per  Cent.  Cum.  Pref. 

r/9|    tPotteriea  Electric  Traction  Ord 

0/6         Do.     6  per  Cent.  Cnro.  Pref.  

4S5:    +  Do.     4*  per  Cent.  Deb.  Stock    

0/7|      S.  Met.  Elec.  Trams.  &  LtR.  6%  Cm.  Pref. 

iX         Do.     4  per  Cent.  Peb.  Stock 

bX    I    Snnderlacd  Diet.  Elec.Trm8.B/;lstMt.Db. 
6%        T^Ddereround  Elec.  Kys.  Co.  of  London ... 

Yorkshire  (W.B.)  Elec.  Trams.  Ord 

Do.    6  per  Cect.  Cum.  Pref.    

Do.    4i  per  Cent,  let  Deba 

rUtTRIC  RTANUFACTURIKC,  tt. 

Aron  Electricity  Meter  Ord i^s— t'e 

l/J?        Do.     e^Cnro.'Pf. HHS 

2/4|      Babcock  i  Wilcox  Ord i?g— 3J 

0/7Ji     Do.    Pref. U\-h% 

6/0   ;  British  Insulated  &  Helsby  Cables  Ord.         6|— f  j 

S/0    I      Do.     6  per  Cent.  Pref. Bg- 6J 

4*5  i  Do.  4j  percent.  1st  Mori.  Deb.  (red.)  102 —115 
4jT.  British  ThomB'n-Houst'n4j%  let  Mt.Db.!  13  -18 
..     '   British  Westinghcnse  6  per  Cent.  Pref... 

iX         Do.    4  per  Cent,  llort.  Deb.  Stock 

Brush  Electrical  Engineering 

Do.    6  per  Cent.  Prof.  non.Cum 

4i»        Do.     4^  per  lent.  Perp.  let  Deb.  Stock 

44?;:     Do.     Perpetual  2nd  Deb.  Stock    

6/0      Callender's  table  Con.  Ord 

2/6    I     Do.    6  per  Cent.  Cum.  Pref 

H°/ '     Do.     4J  per  Cent.  lEtMort  Debs,  (red.) 

1/7^  I  Csstner-KeJlner  Alkali  Co 

4*^        Do.     44  per  Cent.  1st  ilort.  Deb.  (red.).' 

0,9J      Chadburn's  (Ship)  Telegraph  Ord 

0/7{        Do.     6  per  Cent.  Cum.  Pref.  

0/f|     Consolidated  Jllectrical  Co 

1/0      Consolidated  Sicnal  Co 

0/7|      Do.    6  per  Cent.  Com.  Pref.  

?/j     •  Crompton  4  Co.  (^08. 1  to  f6,000)  

5%         Do.    6  per  Cent,  let  Mori.  Debs.  (red.). 

0/7i     Davis*  liliilnins 

2/0       Dick,  Kerr  &  Co.  Ord 

0/74  Do.  6  per  Cent.  Cum.  Pref.  . 
iiX  Do.  4  j  per  Cent.  Deb.  Stock 
2/6      Edison  &  Swan  United  ("A"  bh.)  (£3pd.) 

4/2        Do.    (£6  paid)    li— ^i 

i%        Do.    4  per  Cent.  Mort.Deb.  Slock(rd.)      78-81 

bX    I     Po.    6  per  Cent.  2nd  Deb.  Stock '.      85—87 

I  Edmundson'a  Elec.  Corp.  Ord.    ]         i — I 

Do.     6  per  Cent.  Cum.  Pref.  4-I 

Do.    4J  per  cent,  let  Mort.  Deb.  (red.)  '     f  5  -  75 
ilectiic  I  onslruction  Co i  —  i 

lo.    7  per  Cent.  Cum.  Pref  IJ- jj 

'Z        Do.     4  per  Cent.  Perp.  1st  Mort.  Liebs.      t4  — C6 
£/0      General  tlcclric  (1900)  5%  Cum.  PreC...:       7}- 8J 

4%         To.    4  percent.  1ft  Mort.  Debs ',    87  -  tO 

11/0     Binlej's  Telegraph  Works  Ord I    lOJ-llJ 

2/3    ;     lo.     4J  ]er  Cent.  Pref    '       4J-68 

4iX        lo.     4j  per  Cent.  1st  Mort.Deb.  Stock    106  —108 
16/0     India  Butber,  Gutta  Percha,  &c.,  Wrks.      Ifi- Ifi 

4X  To.     4  ]er  Cent.  Debs.  (red.). (8  — ItO 

?/0      h'aticnal  Elec.  Construction  Co |— 8 

0/9J      Bichard6ODS,We81garth&Co.,Ltd."0rd.        ,'c— la 

0/7J        Do.     6  per  Cent.  Cum.  Pref. {S-ll 

4i%  I     1  o.    4*  percent.  Perp.  Deb.  Stock    ...      87—91 
simplex  Conduite  Ord 1) 

lo.    6  per  Cent.  Cum.  Pref. Bi 

30/0  Telegraph  Conslruction  &  Maintenance  29—81  6  11  0 
4%         I  o.     4  per  Cent   Deb.  Bonds  (1909)    ...     100—103      3  17     6 

2/0      Vickerp,  Sons  &  Maxim,  Ltd.,  Ord ;     l-,i—l'il      8     2     11 

0/6  ;  Do.  6  per  Cent.  non.Cum.  Preference  U-lis  '  4  14  6 
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Anglo-Argentine  6%  Cum.  1st  Pref.  ... 

Do.     10;t  Non-cum.  2nd  Pref   

Do.     Permanent  6%  Deb.  Stock  

Auckland  Elec.  TratQs.  6%  Deb.  (red.), 
Brisbane  Electric  Trams.  Invest.  Ord.. 

Do.    6  per  Cent.  Cum.  Pref. 

Do.    4J  per  Cent,  Db.  Prov.  Ceria 

British  Columbia  El.  Ey.  Df.  Ord 

Do.    Pref.  Ord.  Stock; ; 

Do.     B%  Cum.  Perp.  Pref.  Stock 

Do.    4i  per  Cent,  lat  Mort.  Debs 

Do.    \  ancouver  Power  Debs 

Lo.     4J%Perp   Con.  Deb.  .St 

Buenos  Ayres  «  Belgrano  Ord 

Do.    6  per  Cent.  "A"  Cum.  Pref.   ... 

Do.    '•B"    

Do.    6  per  Cent.  Debs 

Do.     6  per  Cent.  2nd  Debs,  (red.)  

Buenos  Ayres  Elec.  Trams    (1901)  Ltd.] 

Deb.  St ' 

Buenos  Ayres  Grand  National  Ord.   

Do.     6  per  Cent.  Cum.  Pref   

Do.     f  J  per  Cent.  Pref  Debs 

Do.     b  per  Cent.  1st  Deb.  Bonds 

Buenos  Avres  Lacroze  Trams  1st  Mt.  Db 
I  Buenos  Ayres  Port  &  City  Tram.  Ist  -Ml. 

I       Deb.  Slock  £75  Paid   

I   Calcutta  Tramways  (1  to  137,610)  

Do.     6  per  Cent.  Cum.  Pref     

Do.    4  JX  1st  Deb.  Stock  (red.)     

Cape  Electric  Tram  Shares 

j  City  of  Buenos  Ayres  TramsCo.(19U4,Sh. 

Do.    4  per  Cent.  Deb.  Slock 

i  Coll  ml  o  Tr.  &  Ltg.  5%  1st  Mt.  Db 

Electric  Traction  Co.  of  Hong  Kong  5 

per  Cent.  1st  .Mort,  Debs 

Havana  Elec.  Ry.  Con.  lit.  6%  $1,000  60 

year  Coup.  Bds 

Kalgoorlie  Elec.  Trams  Sh 

Do.     6per  Cent.  "  A  "  Deb.  Stock 

Do.     6  per  Cent.  "B"  Ditto 

fLisbon  Elec.  Trams.  Ord 

Do.    6  per  Cent.  Cum.  Pref. 

Do.    6  per  Cent.  Reg.  Mort.  Deb.^  

Madras  Elec.  Trams.  6%  Deb.  Stk 

Manila  Elec.  Ry.  81,UII0  Gold  Bonds 

Mexicolranis  l;o.  Com.  St 

Do.    Gen.  Con.  Ist  Mort.  6;„  Gold  Bda.... 
Montreal  St.  Ry.  Sterling  4J  per  Cent. 

Debs.  (1922) 

Perth  Elec.  Trams  Ord 

Do.     Ist  Ml.  Db.  Stock  

Rangoon  Elec.  Trams  &  Supply  Co.  6% 

Cum.  Pf 

Do.    4J%  1st  Mori.  Deb.  Stk 

Sao  Paulo  Tramnay,  Light  &  Power  Co. 

8100  Stock 

Do.     6  per  Cent.  Isl  Mt.  *600  Db 

Tni.iMloRv.  C...  l~l  Ml.  rji.ster    H„nds| 

COLONIAL  ANO  FOREIGN  ELECTRICITY 
SUPPLY,  &a. 

Adelaide  Elec.  Spiv  Co.eXCu.Pr.   

Bombay  E.8.  &  T.  B,.  Cm.  Pf.   

Do.     4i  per  Cent.  Deb.  Stk.(red.)  

Calcutta  Elec.  Supply  Old ...' 

Cunridiau  Ocn.  fclcc.  llo.  Coin.  61 j 

taslncrElcclrol  VI  ic  Alkali  Co.(of  U.S.A.); 

Ist  Mort.  htl.  Debs 

Rlcct.  Development  Ci>  of  Ontario 

i  Elec.    I.lg.   ii  Trac.  Co.  of  Auel.  6  per 

Cent.  Cum.  Pref 

Do.     6  per  Cent.  Deb  Stock  

Elec.  Supply  Co.  of  Victoria  6  per  Oeul. 

Ist  Mort.  Deb.  SI. 

Indian   hire.   Hup.  dl:  T'rac,  Co.  Deb.  HI. 

Rd.  Prov.  Certs 
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t  Do.     6  per  Cent.  Cum.  Prcl 

Madras  K.  S.  Corp.  6  per  Cent.  CodbIII 
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Mriicnu  Lt.t  Power  Co.  Cap.  81 

Do.   bi  1st  Mori    Gold  Hnus.    ,,._. 

(.Montreal  Ll.  111.  A  Power  Co.  Cap.  St.... 
Itnor  Plate  Eleclricily  Co.  Ord 

Do.     6  per  Cent.  non.Cum.  Prof  

Do.     6  porCcut.  Deb.  Stock 

Husario  lUeo.  Co.  u'/,  Prol.  (1-20,000) 

Shawinigan  Waler  M  Power  to.  Cap.  81. 

Do.    6perCent.Bdi 

\'ictoriB  Falls  Power  Co.  I*ref 
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Submarine  Cables  and  Trawlers. 

We  referred  lirietly  last  \vcek  to  a  matter  which  has 
now  become  the  subject  of  diplomatic  representation  by 
the  United  States  to  our  Government,  and  which  is 
causing  much  concern  to  the  Atlantic  Telegraph  Companies. 
Xot  that  the  matter  has  interest  only  for  the  companies 
conducting  the  Atlantic  service,  but  for  the  moment  this  is 
its  most  important  phase.  For  some  time  past  great  damage 
has  been  done  to  the  cables  which  leave  the  Irish  coast  near 
Waterville  for  the  United  States,  and  the  damage  has  now 
become  of  so  continuous  and  serious  a  character  that  no  less 
than  si.x  of  the  caliles  lying  in  these  waters  have  lieen 
put  out  of  service.  Four  of  the  damaged  cables  are  the 
property  of  the  Commercial  Company,  one  of  the  Western 
Union  Company  and  one  of  the  Direct  United  States  Com- 
pany. There  is  some  feeling  that  the  l>ritish  Cable  Com- 
panies have  suffered  in  the  past  from  lack  of  sympathy 
from  British  Government  Departments  in  this  connection, 
und  it  is  considered,  therefore,  that  the  matter  having  l)ecome 
■international  incharacter,  American  interests  lieinginvolved, 
it  will  now  be  taken  ny>  in  a  more  energetic  manner,  possibly 


conforming  to  a  suggestion  made,  we  believe,  some  time  ago 
to  the  Government,  that  a  naval  vessel  should  be  stationed 
somewhere  off  the  Irish  coast  to  protect  the  Atlantic  cable 
zone,  it  being  pointed  out  that  tiie  companies  owning  the 
cables  have  no  prescriptive  right  to  interfere  with  fishing 
operations  in  that  zone.  Of  recent  years  submarine  cables 
have  been  subject  to  serious  damage  from  the  heavy  steam 
trawls  and  trawling  gear  which  mark  the  development  of 
deep  sea  fishing.  This  gear  is  capable  of  lifting  im- 
mense weights  and  of  operating  down  to  800  fathoms. 
Impact  with  this  gearing,  no  matter  how  heavy  the  type 
of  cable  may  lie,  results  in  serious  injury,  and  ~we  learn 
that  the  Anglo-American  Telegraph  Co.  have  during  the 
past  two  years  spent  no  less  than  £80,000  in  repairs  and 
renewals  to  cables  in  this  particular  area.  The  fishermen 
themselves  will,  we  believe,  welcome  regulation,  as  they 
are  also  sufferers  in  that  their  nets  are  frequently  damaged 
while  operating  in  waters  where  the  cables  are  situated. 
It  is  agreed,  too,  we  believe,  that  the  waters  off  the  Irish 
coast  where  the  trouble  is  now  centred  are  uot  essential 
to  fishing  operations. 

The  repairs  of  the  injured  cables  are  being  promptly 
effected,  and  we  understand  that,  pending  any  protection 
by  the  Government,  the  Commercial  and  Anglo  Com- 
panies are  despatching  a  vessel  with  the  object  of  warn- 
ing fishermen  against  trawling  in  the  neighbourhood  of 
the  cables.  The  question  of  the  protection  of  sub- 
marine cables  has  been,  we  lielieve,  placed  before  the 
International  Telegraph  Conference  now  sitting  at  Lisbon, 
and  the  opportunity  appears  favourable  for  giving  the 
suliject  that  full  consideration  which  its  importance  com- 
mands. Apart  altogether  from  the  money  value  at  stake, 
there  is  high  political  necessity  for  international  protection 


Leadless  Paper  Cables. 

Thkke  is  no  di.sguising  the  fact  that  the  e.xpenditm-e  re- 
quired for  cables  on  an  electricity  supply  network  is  dispro- 
portionately great  compared  with  that  required  for  the 
generating  plant.  For  much  of  this  capital  outlay  the  lead- 
covered  paper  cable  is  respcuisible — despite  its  favourable 
cost  in  comparison  with  riiblier — because,  not  only  are 
special  precautions  necessary  in  its  manufacture,  but  its 
transportation  and  laying  are  matters  needing  more  than 
ordinary  care.  The  fact  that  many  hundreds  of  miles 
of  lead-covered  cables  are  giving  satisfactory  service  to- 
day is  proof  positive  of  the  efficiency  of  the  means  taken 
to  render  them  reliable  under  existing  conditions.     Still, 
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this  cannot  be  accepted  as  evidence  in  support  of  the  cost 
by  which  such  results  are  obtained.     To  put  it  plainly, 
engineers  would  welcome  the   introduction  of  a  form  of 
insulation  which  would  maintain  the  high  standard  of  the 
present  types  and  at  the  same  time  reduce  the  initial  outlay 
on  the  cable  and  tlie  process  and  labour  of  its  laying.     On 
another  page  of  this  issue  we  refer  to  some  tests  made  during 
the  present  week  with  cables  which  are  both  novel  and  in- 
teresting from  the  electricity  supi:(ly  point  of  view.     The 
material  employed  for  coating  the  conductors — "  Liconite  " 
by  name — appears  to  have  moisture-resisting  properties 
combined  with  a  capacity  for  high  dielectric  strength  which, 
if  substantiated  Ijy  operating  experience,  must  ensure  for 
its  application  to  cable  jJractice  a  promising  future.     The 
cable  possesses  the  merit  of  some  two  years'  practical  re- 
search and  experiment,  and  may,  therefore,  escape  criticism 
on  the  score  of  immature  introduction,  but  the  favourable 
optimism  of  the  engineers  who  have  taken  it  up  has  yet 
to  be  tempered  by  encounter  with  the  hard  and  bitter  facts 
of  service.     Cable  tank  tests  are  useful  and  necessary,  but 
they  produce  little  or  nothing  which  can  be  laid  by  the 
side  of  practical  working  results.     Pressure  tests  will  or 
should  assist  in  the  acceptance  of  trial  lengths  of  the  new 
cable,  and  we  hope  they  may  serve  their  purpose  in  this 
way.     At  any  rate,  the  maker's  claims  and  tests  merit  at- 
tention, in  that  they  are  likely  to  affect  a  question  of  vital 
importance  to  the  installation  and  conduct  of  electricity 
supply  undertakings.  It  is  claimed  that  by  the  use  of  Liconite 
cables  the  initial  cost  of  underground  transmission  will  be 
reduced  2-5  per  cent,  below  that  prevailing  at  the  present 
time  with  lead-covered  and   kindred  cables.      While  we 
accept  this  statement  with  every  reserve,  we  cannot  but 
hope  that  no  time  will  be  lost  in  hastening  its  practical 
confirmation.     Unfortunately  the  very  nature  of  electric 
cables,  and  the  uses  to  which  they  are  put,  render  any 
change  from  standard  methods  very  slow  and  difficult  of 
accomplishment.      The  field  of  practical  utility  becomes 
necessarily  narrowed,  for  the  time  being  within  the  limits 
of  brand  new  installations,  and  even  in  such  cases  practical 
experience  is  necessary  to  induce  complete  confidence.     We 
wish  the  Liconite  leadless  cable  every  success. 


so  many  interests  that  it  leaves  them  all  alone  when  com- 
mercial questions  are  under  consideration.  Thus  matters  of 
great  importance  to  consulting  engineers  are  left  practically 
untouched  because  they  are  notof  interest  to  the  manufacturer,, 
or  because,  perhaps,  the  views  desired  by  consulting  engi- 
neers are  somewhat  in  conflict  with  those  of  the  manufacturer. 
Similarly,  points  which  are  of  the  greatest  importance  in- 
dustrially to  the  manufacturer  and  to  the  contractor  are 
not  considered,  because,  possibly,  they  do  not  a]ipeal  to  the 
consulting  engineer,  and  are  certainly  distasteful  to  the 
professor.     Tor  these  reasons,  unless  the  Council  of  th& 
Institution  care  to  adopt  entirely  different  methods  in  the 
future  from  those  in  the  past,  no  action  can  be  expected 
on  such  a  subject  as  the  relations  of  the  consulting  engineer 
to  the  contractor,  and  some  independent  association,  as 
suggested  by  Mr.  Fkeeman,  becomes  essential.     Xot  only 
is  this  the  case  for  the  consulting  engineer,  1  mt  it  is  equally 
so  for  the   manufecturer  and  for  the  contractor.      Each- 
association  should  be  thoroughly  representative,  and  should 
work  in  conjunction  with  the  others  to  see  that  the  respec- 
tive interests  are  maintained  to  the  advantage  of  the  elec- 
trical industry  generally. 


Is  the  Consulting  Engineer  Necessary  ? 

In  a  h^ter  on  this  subject  wliich  we  publish  this  week 
in  our  Correspondence  coluran.s,  Mr.  E.  H.  Fheemax  points 
out  that  the  Institution  of  Electrical  Lngineers  .seems  to 
take  no  interest  in  the  commercial  (piestions  connected 
with  tiie  applications  of  electricity,  whereas  corresponding 
bodies  in  other  professions  take  a  keen  interest  in  such 
matters.     For  exanij)le,  the  Koyal  College  of  Surgeons,  the 
Law  Society  and  the  Koyal  Institute  of  Uritish  Architects 
all  take  an  active  interest  in  svich  questions,     'i'he  reason 
for  this  is  proliably  due    L(j    tlie   fact  that    tliese    boilies 
an;    mcne  or  less   homogeneous,  whereas   the    Institution 
must    be    descriljed    as    e.nsentially  heterogeneous.      The 
lioyal     In.stilute    of     Uritish    Aniiitect,s,    for     instance, 
consists  of  architects  ;  it  does  not  iuchnU'  equally  buihlers, 
brickmakers,  slnneniasous  and  tiic  manurai'lurcrs  of  build- 
ing plant.     Consequontly,  it  can  deal  clliciently  with  all 
matters  of  intereHt  to  tlie  architect.     Tlie  Institution  of 
lilectrical  Engineers,  on  tiie  nlhc.r  hiiiid,  is  concerned  with 


Alternating  Current  Distribution  Losses. 

It  is  a  well-known  fact  that  whereas  an  alternating-cur- 
rent supply  network  operates  at  its  maximum  efficiency  at 
times  of  heavy  load,  a  continuous  current  network  is  then 
working  at  its  minimum  efficiency.     Similarly,  an  analy.sis 
of  the  woi'king  results  of  alternating  and  continuous  cur- 
rent  supply   systems  shows  that,  whereas  in  the  former 
systems  the  proportion  of  units  metered  to  those  generated 
varies  from  75  to  SO  per  cent.,  depending  to  some  extent  on 
the  nature    of    the  load,  in  the  latter  this  proportion  is- 
about  90  per  cent.     This  difference  causes  the  generating 
costs  of  alternating  current  electricity  supply  stations.when 
worked  outon  the  usual  basis  of  pence  per  unit  sold.toappear 
at  a  disadvantage  of  at  least  10  per  cent,  in  comparison  with 
those  stations  supplying  continuous  current.     It  has  been 
always  considered  that  this  uicreased  running  cost  has  been 
partly,  if  not  entirely,  compensated  for  by  the  saving  in 
capital  expenditure  on  mains,  so  that  any  means  whereby 
the  efficiency  of  distribution  in  such  cases  can  be  consider- 
ably increased  should  certainly  produce  a  balance  in  favour 
of  alternating  current   supply.     The  system  designeil  by 
Mr.  A.  F.  BEI5RY,  of  the  British  Electric  Translbrraer  Co., 
and  of  which  a  description  ajipears  elsewhere  in  this  issue, 
provides   the  central   station  engineer  with  a  simple  yet 
reliable  means  for  reducing  the  light  load  losses  of  an 
alternating  current  network   to  only  a  small    fraction  of 
their   former  value,   theieby,  of  couree,   raising    the  effi- 
ciency of  the  whole  system.      The  process  merely  con- 
sists   in    using    at    times   of    light    load    small    auxiliary 
transtormcrs,  which  are  automatically  short-circuited  wiieu 
the  load   increases  above  the  safe  limit,  the   niiiin  trans- 
Ibrnicrs  in  scries  with  these  auxiliary  transl'ormers  then 
coming  into    operation.     It    may,  ot'  course,   be  objected 
that  such  a  .system  entails  a  good  deal  of  additional  outlay, 
but   this  is  not  the  case,  for,  as  we  show  cl.><ewhcrc,  the 
rating  of  the  main  transformers  can  be  considerably  in- 
creased, since  they  are  always  cool  wiu-n  required  for  use. 
This,  obviously,  is  of  groat  imiioitiim  c,  and   we  feel  sure 
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that  the  resulting  advantages  will  be  fully  appreeiateil  by 
engineers  in  charge  of  alternating  current  supply  systems ; 
in  fact,  many  of  these  engineers  arc  already  convinced  of 
the  gi'eat economies  obtainable  bythe  r>erry"series  system," 
as  it  is  termed  by  the  inventor. 


The  late  Mr.  London. — A  Reuters  telegram  from  Mombasa 
states  that  the  five  natives  sentenced  to  death  for  the  murder 
of  Mr.  London  have  appealed  to  the  Privy  Council. 

Obituary. — We  regret  to  record  the  death  of  M.  A.  de 
Lapparent,  Secretaire  perpetuel  de  I'Acadcmic  dcs  Sciences, 
which  occurred  on  May  4th.  M.  Lapparent,  who  was  09  years 
old  at  the  time  of  his  death,  will  be  chiefly  remembered  for  his 
geological  work  and  from  the  fact  that  he  was  secretary  of  the 
Committee  appointed  in  1SG3  to  consider  the  Channel  Tunnel 
scheme.  He  was  elected  to  a  secretaryship  of  the  Academic 
only  last  year  on  the  death  of  M.  Berthelot. 

University  of  Oxford. — It  is  announced  that  Mr.  C.  F. 
Jenkin,  B.A.,  of  Trinity  College,  Cambridge,  has  been  elected 
to  the  newly  constituted  professorship  of  engineering  science 
at  Oxford.  Mr.  Jenkin,  who  was  born  in  18G5,  is  a  son  of 
the  late  Prof.  Fleeming  Jenkin,  F.R.S.,  of  Edinburgh.  Of  late 
years  he  has  been  connected  with  Messrs.  Siemens  Bros.  &Co., 
as  manager  of  their  railway  department.  Thus  Oxford  has 
followed  the  example  of  other  Universities  in  appointing  a 
practical  engineer  to  a  chair  of  engineering. 

Wireless  Telegraph  Notes.— It  is  announceil  by  the  Standard 
from  Ottawa,  that  the  Canadian  Government  have  been  notified 
that  H.M.  Government  have  definitely  decided  to  ratify  the 
Kadio-Telegraph  Convention.  The  adhesion  of  Great  Britain 
and  all  her  dependencies  except  Newfoundland  will,  it  is 
stated,  be  notified  to  Germany  before  July  1st.  The  other 
countries  which  have  to  date  notified  adhesion  are  said  to  be 
Denmark,  Norway,  Eoumania,  Belgium,  the  Netherlands, 
Mexico  and  Sweden. 

Correction. — In  the  article  describing  the  Piccadilly  Hotel 
installation  in  our  issue  of  May  8th,  we  referred  to  the  "Dia- 
mond H "  switches,  which  have  been  installed  throughout 
this  hotel,  as  "  Hart "  switches.  As  there  is  another  switch 
marketed  under  this  name  we  take  this  opportunity  of  stating 
that  the  switches  in  the  Piccadilly  Hotel  are  "  Diamond  H  " 
switches  made  by  the  Hart  Manufacturing  Co.  The  European 
branch  of  this  company  is  at  72,  Victoria-street,  Westminster, 
S.W,,  of  which  the  manager  is  Mr.  Wm.  Crichton. 

The  late  Mr.  F.  H.  Webb. — We  regret  that  in  the  obituary 
notice  of  Mr.  F.  H.  Webb,  which  appeared  in  last  week's 
issue  of  The  Electrician,  there  was  a  slight  inaccuracy. 
Although  Mr.  Webb's  connection  with  the  Institution  of 
Electrical  Engineers  dated  from  1878,  the  Institution  was 
founded  seven  years  earlier,  in  1871,  under  the  title  of  the 
Society  of  Telegraph  Engineers,  the  first  secretary  (honorary) 
being  Major  Sir  Francis  Bolton.  It  was  in  1883,  five  years 
after  Mr.  Webb's  appointment,  that  the  Society  was  incorpo- 
rated under  the  altered  name  of  "  The  Society  of  Telegraph 
Engineers  and  Electricians,"  and  the  change  to  the  present 
title  was  sanctioned  in  1889. 

Newcastle  Section  of  the  Institution  of  Electrical  Engineers. 
At  the  annual  general  meeting  of  this  section  to  be  held  this 
evening  in  the  Electrical  Engineering  Lecture  Room,  Arm- 
strong College,  Newcastle,  the  following  will  be  proposed  as 
othcers  and  committee  for  the  ensuing  session  :  Chairman — 
Mr.  A.  L.  E.  Drummond.  Vicc-Cliainnan — Mr.  W.  D.  Hunter. 
Past  Chairmen — Prof.  W.  M.  Thornton,  Mr.  H.  L.  Kiseley, 
Mr.  J.  Pigg.  Committee — Messrs.  J.  H.  Holmes,  G.  G.  Stoney, 
G.  Ralph,  C.  S.  Vesey  Brown,  A.  S.   Blackman,  C.  Turnbull, 

F.  Tremain,  J.   A.  Anderson,  E.   Fawssett,   H.  W.  Clothier, 
H.  Henderson,  T.  M.  Clague,  W.  T.  Dalton,  A.  H.  Law  and 

G.  S.  Whitmore.     Hon.  Secretary — Mr.  C.  Faraday  Proctor. 
Hon.  Treasurer — Mr.  W.  A.  Clatworthy. 

Cable  Interruptions  and  Repairs. 

Date  of  Interruption.     Date  of  Repair. 

Cayenne-Salinas May  12,  1908     ...  — 

Las  Palmas— Arrecife  May  18,  1908     ...  — 

Angleterre-Cruernsey May  20,  1908     ...     May  25,  1908 


Municipal  Tramways  Association. — The  meeting  of  the 
Managers'  Section  of  tliis  Association  opened  at  Wolver- 
hami)ton  yester<lay,  and  will  be  continued  to-day.  The  mem- 
bers were  welcomed  by  tiie  Mayoi'  of  Wolverhampton,  and  by 
the  chairman  and  mcmber.s  of  the  Tramways  Committee.  The 
following  subjects  were  then  submitted  for  discussion  : 
"Description  of  the  Wolverhampton  Tramways  System," 
introduced  by  Mr.  W.  A.  Luntley,  and  "  Car  Building  in 
Departmental  Workshops,"  introduced  by  Mr.  ■!.  Ferguson. 
A  visit  was  paid  to  the  Car  Depot  and  the  Lorain  Surface 
Contact  System  was  inspected.  In  the  evening  the  members 
attended  a  dinner  at  the  invitation  of  Aid.  0.  T.  Mander, 
chairman  of  the  Tramways  Committee.  To-day  the  following 
subjects  will  be  discussed  :  "  Tramwa}^  Rating  Valuations  and 
Income  Tax  Assessments,"  introduced  by  Mr.  F.  A.  Mitcheson, 
and  "  Tabulated  Information  respecting  the  Distance  at  which 
a  Tramway  Passenger,  paying  a  Penny  Fare,  ceases  to  be 
remunerative,''  introduced  by  Sir.  C.  W.  Mallins. 

Fire  on  the  City  &  South  London  Railway. — The  daily 
papers  on  Monday  morning  annotinced,  with  the  accompani- 
ment of  more  or  less  startling  headlines,  a  fire  at  Clapham 
Common  station  on  the  City  &  South  London  Railway,  which 
had  occurred  during  the  early  hours  of  Sunday  morning.  This 
was  ascribed,  as  is  usual,  to  electrical  causes,  and  was  said  to 
be  due  to  some  fault  on  one  of  the  locomotives,  thrilling  accounts 
being  given  of  the  hazardous  nature  of  the  firemen's  work  owing 
to  a  short-circuit.  It  appears  that  these  accounts  are  somewhat 
exaggerated,  for  the  fire  occurred  at  a  time  when  the  line  was 
"  dead,"  and  we  are  informed  by  Mr.  P.  V.  McMahon,  chief 
engineer  of  the  City  &  South  London  Railway,  that,  though 
the  actual  cause  is  not  yet  known,  it  was  certainly  not  elec- 
trical. The  fire  may  have  been  due  to  the  emergency  oil 
lamp,  which  is  left  burning  all  night,  setting  fire  to  some  waste 
or  to  some  such  similar  cause.  At  any  rate,  Mr.  MoMahon's 
refutation  disposes  of  another  "electrical  fire." 

Institution  of  Electrical  Engineers.— The  annual  general 
meeting  was  held  yesterday  morning  in  the  rooms  of  the  Insti- 
tution at  02,  Victoria-street,  S.W.,  the  number  of  members 
present  being  larger  than  usual  at  such  gatherings. 

Tlie  annual  report  of  the  Council  was  approved,  as  were  also  the 
statement  of  accounts  and  balance-sheet  for  the  year  ended  Decem- 
ber 31,  1907.  The  premiums  for  Papers  and  communications  have 
been  awarded  by  the  Council  as  follows  :  The  Institution  Premium, 
value £25,  to  Messrs.  G.  Stonev  and  A.  H.  Law,  for  their  Paper 
on  "High  Speed  Electrical  Machinery";  the  Paris  Electrical 
Exhibition  Premium,  value  £10,  to  Mr.  J.  S.  Peck  for  his  P.aper 
on  "Protective  Devices  for  High-tension  Transmission  Circuits"  ; 
and  e.xtra  premiums,  each  of  the  value  of  £10,  to  Mr.  J.  F.  C. 
Snell,  for  his  Paper  on  "The  Cost  of  Electrical  Power  for  In- 
dustrial Purposes":  to  Dr.  A.  Rus.sell,  for  his  Paper  on  "Dielectric 
Strength  of  Insulating  Materials  and  Grading  of  Cables  "  ;  to  Dr. 
\V.  W.  Haldane  Gee,  for  his  Paper  on  "  Electrolytic  Corro-sion  "  ;  and 
to  Mr.  T.  M.  Barlow,  for  his  Paper  on  "'Heat  Conductivity  of  Iron 
Stampings."  Students'  premiums  have  been  awarded  to  Messrs.  H.  R. 
Speyer,  L.  H.  A.  Carr,  A.  Hamilton,  H.  W.  Gregory  and  P.  C.  .Jones. 
The' President  (Col.  R.  K.  Crompton,  C.B.),  in  commenting  on  there- 
port  of  the  Council,  said  that  he  was  pleased  to  be  able  to  announce 
that  within  the  last  two  days  a  grant  ot  £100  a  year  had  been  made 
by  the  Government  in  connection  with  the  work  of  the  International 
Electrotechnical  Commission.  He  also  announced  that,  as  no  nomina- 
tions had  been  received  other  than  tliose  made  by  the  Council  at  the 
ordinary  general  meeting  of  April  30th,  the  Council  nominees  were  duly 
elected  to  their  respective  oliices.  The  names  of  the  members  of  the  new 
Council  are,  therefore,  as  given  in  our  issue  of  May  Isti  The  meeting 
terminated  with  the  usual  votes  of  thanks  to  the  officers  of  the  Institu- 
tion. 

ARRANGEMENTS  FOR  THE  WEEK, 


FRIDAY,  May  29th  (to-day). 

Nkwcasti.e  Skition  ok  thk  Institution-  of  Ei,ectric.\l  E.vcineees, 
Sp.ni.     Annual  General  Meeting  in   the  Electrical  Engineering 
Lecture    Room,    Armstrong     College,     Newcastle-on-Tyne. 
Paper  on  '-Overload,"  by  Mr.  C.  Turnbull. 
MONDAY,  June  1st. 

Society  of  ENfiiNEERS. 
7:30 p.m.     Meeting    at   the    Royal    United    Service   Institution, 
Whitehall.     Paper  on  "The  Engineering  Pros  and  Cons  of 
the  ilctric  System,"  by  Mr.  A.  H.  Allen. 
FRIDAY,  June  6tll. 

Royal  Institution. 
'I p.m.     Meeting  at  Albemarle-street.     Discourse  on  "The  Nadir 
of  Temperature   and   Allied  Problems,"  by  Prof.  Sir  James 
Dcwar,  r.R.S. 
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ELECTRIC  TRACTION  ON  THE  BAYARI&N  STATE 
RAILWAYS. 


The  question,  whether  or  not  electric  traction  should  be 
adopted  on  main  lines,  is  a  many-sided  problem  admitting  of 
no  general  solution.  The  opinion  has  been  expressed  in  this 
country  that  no  decrease  in  running  costs  is  to  be  expected, 
but  it  is  said  the  introduction  of  the  new  system  will  be 
an  advantage  on  account  of  increased  capacity  and  receipts 
ensuing.  In  anj-  case,  the  root-principle  of  the  matter  is, 
financial,  and  in  this  country,  where  coal  is  good  and  com- 
paratively cheap,  the  advantages  are  not  so  apparent  as  in  other 
countries  where  the  coal  is  poor  in  quality  and  dear. 

A  country  in  which  the  latter  drawback  is  very  evident  is  Bavaria. 
But  it  is  happy  in  possessing  a  large  number  of  waterfalls,  making 
•the  possibUities  of  this  system  of  power  generation  worth  consider- 
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Fif:.  1. — Gradient  Profilb  of  the  Salzbubg-Bad  Keichenhall- 
Bebchtesgaden  Line. 

ing.  With  this  object  in  view,  the  Bavarian  Government  authori- 
ties a  tew  years  ago  examined,  and  subsequently  issued  a  report  on, 
the  uses  to  which  the  water  power  of  that  country  could  be  put. 
This  report  stated  the  water  power  available  to  be  of  special  value 
for  railwaj'  working  and  recommended  that  the  question  of  the  adop- 
tion of  electric  traction  be  considered  from  this  point  of  view,  and 
certain  lines  of  railways  be  named  on  which  the  conversion  could 
first  be  most  suitably  undertaken.  The  main  result  of  this  recom- 
mendation has  been  the  issue  of  a  further  report  entitled  "  The 
Introduction  of  Electric  Traction  on  the  Bavarian  State  Kailwajs," 
with  a  copy  of  which  we  have  been  favoured,  dealing  very  fully  with 
the  salient  questions,  and  containing  much  of  interest  to  electrical 
engineers.  As  the  matter,  if  not  exactly  burning  in  this  country,  is 
at  any  rate  smouldering,  we  propose  in  what  follows  to  deal  with 
the  subject  at  some  length. 

3,000 


i,80ll 

2,600 

2,400     . 

2,200    ■? 
I 

2,000   is 
:,800    -i' 

:,60o  ^ 

1,400   I 

1,200   ^ 

1,000 

800 

03 

1920 


> 

• 
f 

/ 

/ 
/ 
* 

/ 

y 

if^' 

/ 

t\ 

P"^ 

/ 

J 

y 

J/> 

/ 

^ 

^^ 

/ 

1875    isdo     18S6     isgo 


16%       19110 

Fic.  2. 


1905        1910 


The  report  is  divided  into  three  main  parts,  in  the  liret  of  which 
the  power  required,  if  the  whole  of  the  rnihvays  under  the  jurisdic- 
tion of  the  bavarian  (lovornment,  totalling. '1,1(70  miles  in  l!K)li,  wore 
converted  to  electric  traction,  is  considered  together  with  the  syn- 
tem  to  be  eiuployod  and  the  conuncrcial  ollicioncy  of  this  method  of 
working  aH  a  whole.  The  second  part  contains  the  roHults  of  osti- 
inatcB  of  working  costs  made  on  the  routes  it  \»  proposed  to  convert 
to  electric  Iroction,  ihcHo  being  tlio  inani  lino  from  Salzburg  to 
FrcilaHHingand  the  branch  from  l^'roilassing  to  Bad  Keiclionhall.  The 
section  froiii  Bad  lieichenhall  to  nerohtcsgndon  is  a  light  railway. 
Further,  it  is  proposed  to  adopt  olcctric  traction  on  a  new  main  line 


Table  I- 


-'J'raftif  Dctiiils  nf  tht  Bavarian  Sta'r  Railway  System  for  an 
Average  Day  in  Jvly,  190G, 


Traffic, 

in 

ton-miles. 

Uross. 

.  & 

Energy 

in 
kw.-hrs. 

Percentage 

Energy 

Of 

traffic. 

Of 
total. 

ton-mile  in 
watt-hrs. 

Main  Lines. 
Passenger  traffic... 
Goods  traffic   

Branch  Lines. 
Passenger  &  goods 

traffic 

8,532,856 
14,742,730 

1,453,746 

34-5 
59-6 

574,890 
646,010 

78.525 

44-2 
49-7 

61 

40-0 
450 

5-5 

66-8 
43-5 

53-4 

Total 

24,729,332 
200,080 

1,299,425 
135,400 

100-0 

9'5 
100  0 

52-2 

Tot.->l  energy  for 
operation  of  the 
State  railways 

Ditto  on  privately- 
owned  lines 

1,434,825 
12,270 

57-6 
61-1 

■  Gi-and  total . . 

24,929,412 

1,447,095 

... 

... 

57-6 

Table  11- — Estimated  Electrical  Energy  for  the  Electrical  Working  of  the 

Bavarian  State  Sailirays  during  1906. 


Traffic  in 

Per- 

Energy in    i      Percentages  of 

ton-miles. 

cent- 

kilowatt- 

1 

Gross. 

age. 

hours,       j      I. 

II. 

in. 

Main  Linm. 

Pass,  traffic... 

2.692,230,708 

31-12 

181,291,500     38-14    35-01    33-98 

(ioods  traffic.  5,532,562,621 

63-94 

242,540,500     51-03    4684    45-47 

Branch  Lines, 

Pass,  it  goods 

427,303,116 

4-94 

23,074,000      4-85      4-46      4-33 

traffic 

Train  heating... 

... 

28,378,000      5-98      5-48  •    5-32 

I.  Total  for  rKJi-,8,652,096,847 

100-00 

475,284,000  10000 

... 

nin/f  regiments 

Shunting... 

... 

42,555,000 

8-21 

7-98 

II.  Total fortra- 

517,839,000 

... 

100-00 

Mc  ree/'ments 

Station 

12,575,000 

2-36 

lighting 

Motors 

2,986,000 

0-5  6 

III.  Graiul  total 

... 

533,400,000 

100-00 

from  Garmisch-Partenkirchen  to  the  frontier  at  Scharnitz  and  on 
a  new  local  line  from  the  same  place  to  the  frontier  at  Greifen. 
Several  existing  lines  which  radiate  from  Munich  will  also  be  con- 
verted. The  erection  of  the  hydro-electric  stations  necessary  for 
the  supply  of  power  to  these  lines  is  also  considered  and  the  report 
concludes  with  a  summary  of  the  decisions  arrived  at  by  a  survey 
of  the  whole  question.  To  the  electrical  engineer  the  appendix  will 
be  the  most  interesting  section,  for  in  it  are  considered  the  pros  and 
cons  of  the  problem  from  a  technical  point  of  view,  and  it  contains 
what  is  practically  a  specification  of  the  work  to  be  carried  out. 

The  first  question  to  be  considered  in  dealing  with  a  matter  of  this 
kind  is  the  power  required.  To  find  whether  the  available  water 
power  of  the  country  would  be  sufficient  to  operate  the  whole  rail- 
way system,  were  it  converted,  the  average  daily  load  with  the 
corresponding  energy  consumption  was  determined  from  a  con- 
sideration of  the  ton-miles  run  during  July,  1906,  the  heaviest 
month  of  that  year.  The  results  are  given  in  Table  I,,  while  the 
estimated  number  of  kilowatt-hours  required  for  working  various 
sections  of  the  system  are  shown  diagrammatically  in  Fig.  3,  which 
is  self-explanatory. 

From  a  consideration  of  these  results  it  is  estimated  that  the 
average  daily  consumption  when  all  lines  are  worked  by  electric 
traction  would  bo  l,l:!r),00()  kw.  hours,  while,  taking  into  considera- 
tion the  various  losses,  the  equivalent  horsepower-hours  at  the  tur- 
bines would  be  ;!,100,000  and  the  mean  daily  load  14'2,O00  u.p. 
Fig.  2  shows  the  increase  m  car-mileage  during  the  period  from 
IHTr)  to  l'.)l)6,  the  dotted  line  being  the  moan  increase  over  the 
sanio  period.  By  producing  this,  as  shown,  it  is  estimated  that 
the  mean  load  due  to  the  railways  in  19'20  will  bo  202,000  ii.r. 
and  the  maximum  load  ()0(),000  B.r.  It  is  not,  however,  quite 
equitable  to  take  only  one  month,  especially  in  the  summer, 
as  the  criterion  for  tho  year,  and  further  calculations  show  that 
though  tho  dilVoronco  is  small,  there  is  a  variation  from  month 
to  month,  and  taking  this  into  account  Table  II.  gives  tho  similar 
results  to  those  sot  out  in  Table  1.,  but  applicable  to  the  whole  of 
l!t()(l.  According  to  the  report  on  the  water  power  of  Bavaria  re- 
ferred to  above,  the  minimum  horse-power  available  is  .'100,000.  But, 
taking  into  considoration  probable  storage  arrangements,  and  as  the 
figure  given  above  is  only  a  minimum,  it  is  ooncludod  that  the 
water-power  available  will  be  sutlioient  to  provide  the  niuount  neoos- 
sary  for  working  tho  railways  by  oloctrical  means. 
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As  regards  the  system  of  traction  to  bo  used  the  claims  of  direct 
current,  three  phase  and  single  phase  are  exhaustively  considered, 
the  various  advantages  and  disadvantages  being  fully  gone  into.  As 
a  result  it  is  considered  that,  in  the  present  state  of  the  industry, 
the  single-phase  system  is  quite  capable  of  meeting,  and  best  fulfils, 
the  demands  of  main  hue  electrical  working. 

The  next  section  of  the  report  deals  generally  with  the  financial 
side  of  the  question.  Its  solution  is  very  different  from  that  possible 
with  steam  traction,  as  the  various  factors  are  often  quite  incom- 
parable in  the  two  cases.  The  points  raised  are  practically  repeated 
when  the  question  of  cost  of  equipment  of  the  particular  lines  is 
considered  and  we  shall  deal  with  it  below  in  its  proper  order.  It 
will  suttico  at  this  point  to  quote  the  following  paragraph  which 
shows  that  the  views  on  this  question  in  this  country  and  in  Cler- 
many  are  not  widely  different  and  any  development  will,  it  appears, 
proceed  along  similar  lines  in  the  two  countries. 

The  paragraph  is  as  follows  :  "  The  important  question,  whether 
adoption  of  electric  traction  will  be  financially  advantageous,  is 
answered  in  the  following  manner  in  this  report  :    It  is  cheaper  if 


for  the  traffic  is  exceptionally  heavy,  owing  to  the  attractions  of  the 
neighbourhood,  though  naturally  the  greater  portion  of  this  is  con- 
fined to  the  main  line  section.  The  general  character  of  the  line  is 
shown  in  the  gradient  profile  given  in  Fig.  1. 

The  adoption  of  electric  traction  on  this  section  will  offer  special 
advantages.  The  character  of  the  branch  line  has  up  to  the  present 
made  it  necessary  for  all  locomotives  to  be  changed  at  liad 
Koichenhall ;  with  electric  traction  this  will  not  be  necessarv,  and 
besides  gaining  time  a  good  deal  of  smoke  nuisance  will  be  avoided. 
Further,  the  great  acceleration  of  the  electric  locomotive  will  allow 
the  single  line  sections  to  be  more  efficiently  worked,  while  its 
better  hill-climbing  capacity  will  be  an  advantage,  as  a  reference  to 
Fig.  1  will  show  that  the  section  is  by  no  means  easy.  It  is  pro- 
posed to  use  single-phase  current  supplied  from  a  generating  station 
at  Saalach  at  a  voltage  of  10,000,  the  locomotives  being  equipped 
with  commutator  motors.  It  is  hoped  to  reduce  the  time  on  the 
journey  from  Salzburg  to  Bad  Keichenhall  from  4.5  to  .'JO  to  32  to  40 
minutes,  and  on  the  remaining  section  to  reduce  the  time  taken  over 
one  complete  journey,  go  and  return,  by  35  minutes.  The  mean  load 


Lines    Doable  Track 

.,  Single  Tree  It 

Branch  Lines 

f.btcd-  Kw.  Hours  for  Passenger  Trains 
be    °        ..        .,      Goods  Trams 
ef    -         ..         .,      Light  RaUwjys 


The  widths  of  the  strips  indicate 
the  dally  power  requirements 


Fig.  3. — Duobam 
SHOWING  Require- 
ments OF  Bavarian 
Railways. 

Salzburg,  Freilassing 
aud  Bad  Reichenhall 
are  indicated  iit  ihe 
right  -  hand  lower 
corner. 


the  cost  of  the  electrical  energy  does  not  exceed  a  certain  amount. 
Should  this  amount  be  exceeded  then  electric  traction  is  more  costly. 
Ko  financial  adv  ntages  can  in  that  event  be  expected,  but  there  is 
a  gain  on  account  of  the  greater  efficiency  of  electric  working — e.g., 
higher  working  speed,  freedom  from  smoke,  &c.  But  if  the  cost 
of  electrical  energy  is  below  this  amount  the  financial  advantages 
are,  ipso  furto,  greater.  The  first  cost  of  the  generating  station 
greatly  influences  the  cost  of  electrical  energy,  while  this  is  cor- 
respondingly reduced  if  any  current  not  required  for  traction  pur- 
poses can  be  suppUed  to  other  consumers." 

The  next  section  of  the  report  deals  very  fully  with  the  financial 
side  of  the  problem.  Estimates  are  given,  not  only  for  the  actual 
conversion,  but  for  the  expected  wording  costs  in  1910,  when,  it  is 
hoped,  the  new  system  will  be  in  full  working  order.  These  latter 
are  compared  with  the  estimated  cost  of  steam  traction  in  that 
year,  had  it  been  retained,  and  thus  an  interesting  set  of  figures  is 
obtained.  It  is  only  proposed  to  deal  here  with  one  of  these  lines, 
as  the  results  obtained  with  the  others  agree  very  well  with  figures 
of  the  one  selected.  The  section  chosen  is  the  main  line  from  Salzburg 
to  FreUassig,  and  a  branch  from  the  latter  place  to  Bad  lleichenhall 
and  Berchtesgaden,  a  distance  of  25  miles  in  all.  It  is  well  selected, 


on  the  turbines  during  a  20  hour  day  from  5  a.m.  to  1  a.m.  is  ex 
pected  to  be  660  H. P. 

For  the  equipment  of  this  Hne  the  following  sums  have  been 
voted :  £'89,000  for  the  provision  of  the  necessary  locomotives ; 
i.'35,050  for  the  track  equipment,  including  the  cost  and  erection  of 
trolley  and  span  wires,  insulators,  masts,  &c.  For  trolley  wires 
hard-drawn  copper  wire  of  0'4  sq.  in.  in  section  will  be  used.  £6,000 
for  feeders,  which  will  be  seven  in  number,  varying  from  O'l  sq.  in. 
to  0'15  sq.  in. ;  £8,450  for  altering  the  telephone  and  telegraph  wires 
and  for  making  certain  structural  altera  ions  to  turn-tables  and 
other  similar  equipment.  A  total  of  £49,500  will,  therefore,  be 
needed  for  this  purpose,  which,  together  with  the  sum  mentioned 
above  for  locomotives,  makes  a  grand  total  of  £88, 500. 

During  the  year  1906-07  (May-April)  the  number  of  traiu-miles 
run  on  this  section  was  79,139  on  the  main  line  and  50,900  on  the 
branch — a  total  of  130,039.  The  working  costs  are  set  out  in 
Table  III. 

By  a  consideration  of  the  curve  in  Fig.  2,  together  with  other 
similar  data,  it  has  been  estimated  that  in  1910  the  figures  given 
above  for  traiu-miles  will  have  increased  to  83,033,  62,630  and 
145,663  respectively,  and,  further,  that  the  electrical  energy  re- 
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Table   III- — Cost  of   Working  the   Section  Salzburg-Bad   Rtichenhall- 
Berchtesgaden  during  1906.1)7. 


— 

Salzburg-         Bad  Reichenhall- 
Bad  Reichenhall.   Berchtesgaden. 

Salzburg-Bad 

Reichenhall- 

Berchtesgaden 

Wages   

Fuel,  water,  oil,  &c 
Repairs  and  main- 
tenance of  locos. 
Interest  and  depre- 

£1,478                       £921 
2,552                       2,432 
1,013                       1,254 

786                          871 

£2,399 
4,985 
2,267 

1,652 

Total          

£5,829                    £5,478 
17  •4d.                      25-44d. 

£11  303 

Per  train-mile  

20-76d. 

Table  IV. — -i-  Comparison  hctwcen  the  Estimated  Cost  of  Steam  and  Elec- 
tric Traction  on  Salzburg-Bad  SeiehenluM-Berchtesgaden  Line  m  1910. 


Cost  of  steam 
working. 


]     Cost  of  electric 
working  (excluding 
the  cost  of  energy) 


Total. 


Wages  

Fuel,  water,  oil,  &c 

Locos. ,  repairs  and  m'tenance 

,,       interest  &  depreciation 

Repairs,  m'tenance,  interest  1  I 

and  depreciation  of  over-  >  i 

head  &  track  equipment  J   

Total '£13,149 


£2,662 
5,866 
2,662 
1,938 


Per  train- 
mile. 


Total. 


4-26d.  £1,431 

9-38d.  67 

4-26d.  2,250 

3-lOd.  I     2,496 

2,738 


2100d. 


Per  train - 
mile. 

2-30d. 
OlOd. 
3-60d. 
4-OOd. 

4-38d. 


£8,982  i    14-38d. 


Estimated  Electrical  Energy  Consumption  on  this  Section. 

Kilowatt-hours. 

Train  working 1.448,270 

Shunting   29.370 

Braking 14^235 

Train  lighting 3,900 

Train  heating 81,350 


Total 1,577,125 

Line  losses    118,875 


4.  The  energy  necessary  for  working  the  Bavarian  State  Railways 
can  be  supplied  by  a  part  of  the  available  water  power.    Should  the 
adoption  of  electric  traction  be  only  dependent  on  this,  the  carrying 
out  of  the  project  would  be  designed  on  this  basis.     It  might,  how- 
ever, be  opposed  on  military  or  technical  grounds. 
I       5.  The  question  whether,  for  military  reasons,  the  adoption  of 
electric  traction  will  be  limited  cannot  yet  be  answered.     But  the 
military  authorities  have  requested  that  it  be  first  introduced  on 
lines  of  secondary  importance,  while  the  operations  of  these  lines 
will  help  towards  a  more  definite  solution. 
j       6.  The  further  question,  whether  the  adoption  of  electric  traction 
j  offers  advantages  over  steam  working,  both  in  technical  and  finan- 
cial directions,  is  answered  by  the  fact  that  electric   traction  is 
I  financially  on  equal  terms  if  {a)  the  cost  of  electrical  energy  does 
j  not  exceed  a  certain  limit,  and  {h)  there  is  a  certain  density  of  traffic. 
These  conditions  are  better  fulfilled  by  the  lines  in  southern  than 
'  by  those  in  northern  Bavaria,  as  in  the  south  coal  is  dearer,  and 
I  electrical  energy  cheaper,  on  account  of  the  available  water  power, 
!  than  in  the  north. 

7.  It  is  thought  that  the  adoption  of  electric  traction  on  the  lines 
Salzburg-Bad    Reichenhall- Berchtesgaden   and    from    Garmisch- 
Partenkirchen  to  Seharnitz  will  be  very  advantageous  financially. 
I       H.  If  it  is  true  that  the  coal  supplies  of  the  earth  are  not  inex- 
haustible and  that  its  price  will  continue  to  increase,  the  value  of 
I  water  power  and   the  number  of  industrially-used  waterfalls  will 
I  augment.      And  the  financial  advantages  which  already  exist  by 
working  some  sections  of  railway  electrically  will  also  increase  and 
be  further  extended  to  other  lines. 

9.  The  following  procedure  should  be  followed  on  aU  sections, 
except  the  first  experimental  lines  :  («)  The  selection  of  such  lines 
or  groups  of  lines  which,  owing  to  their  proximity  to  cheap  water 
power  and  to  their  traffic  requirements,  are  specially  suitable  for 
electric  traction.  The  water  power  necessary  for  this  purpose  will 
be  stated  by  the  Ministry  of  Railways,  as  soon  as  the  necessary  regu- 
lations for  use  are  promulgated  by  the  Ministry  of  the  Interior. 
(6)  On  the  remaining  lines  electrical  traction  will,  according  to  cir- 
cumstances, not  be  adopted  for  some  considerable  time ;  as  certain 
waterfalls  may  be  more  advantageously  put  to  other  uses,  though 
their  possible  eventual  employment  for  railway  work  will  not  be  lost 
sight  of.  In  this  connection  the  Ministry  of  Railways  will  always 
have  under  consideration  the  best  interests  of  the  Bavarian  industries. 


Total  at  station  1,696,000 


quired  for  that  year  will  be  483,500  kw. -hours  on  the  Salzburg-Bad 
Reichenhall  section,  306,250  kw. -hours  on  the  same  section  in  the 
other  direction  and  364,040  and  294,400 kw. -hours  on  the  section 
from  Bad  Reichenhall-Berchtesgaden  and  vice  versa,  making  a 
total  of  1,448,270  required  for  actual  train  operation.  The  amounts 
required  for  shunting,  braking,  heating  and  light  bring  this  total 
up  to  1,577,124  kw. -hours,  which,  with  the  network  losses,  make, 
in  round  numbers,  a  grand  total  of  1,700,000  kw.-hours  at  the 
generating  station. 

The  question  of  comparative  cost  is  then  gone  into,  the  results 
obtained  being  set  out  in  Table  IV. 

This  shows  that  an  amount  of  i4,167  is  available  for  electric 
power  purposes  in  order  that  the  actual  cost  of  the  two  systems 
shall  be  the  same.  Taking  the  number  of  kilowatt-hours  given 
above,  this  allows  the  cost  per  kilowatt-hour  to  be  practically  0'5d. 
without  there  being  any  loss.  Other  lines  are  considered  in  the 
same  way,  and  similar  results  arrived  at  though 

t!ie  permissible  cost  per  unit  is  not  so  high  as  in 

the  other  cases.  

The  first  cost  of  building  and  equipping  a 

suitable  generating  station  at  Saalach  for  supply- 
ing this  line  is  estimated  at  £75,000,  though 

as  it  is  possible  that  power  may  also  be  sold  to 

other  consumers  the  cost  mav  be  mcreased  to 

£100,000.    But  it  is  estimated  from  a  considera- 
tion of  other  similar  stations  that  the  cost  per 

unit  will  not  exceed  0  lOd.— i.e  ,  the  necessary 

kilowatt-hours  for  railway  purposes  will  cost 

£1,250,  and  the  estimated   saving  obtained  by 

the  introduction  of  electric  traction  is,  therefore, 

£2,!1I7. 

The  report  is  summed  up  in  the  following 

'•  principal  conclusions  "  : 

1.  The  introduction  of  electric  traction  on 
main  line  railways  is  technically  possible  botli 
with  iiiotar  cars  and  heavy  locomotives. 

2.  Single-phase  alternating  current  may,  in 
the  present  condition  of  our  knowledge,  be  said 
lo  bo  the  system  which  best  fulfils  the  demands 
of  main  lino  working, 

!1  I'^lectric  traction  olTers  distinct  advantages 
under  nil  circumstances — e.g.,  the  increase  in 
travelling  speed  and  the  avoidance  ofthe  smoke 
Duisanco, 


BECENT  PROGRESS  IN  TUNGSTEN  METALLIC 
FILAMENT  LAMPS.  I 

BY  H.  HIRST. 
(Concluded  from  page  21i!.) 

Siniimnri/. — A  historical  rfsiimt-  is  given  of  the  development  of 
metallic  filament  lamps  up  to  the  present  time.  Particulars  of  typical 
tests  of  osram,  wolfram,  tantalum  and  carbon  lamps  are  reconled  in 
the  shape  of  curves,  and  finally  the  author  shows  the  effectual  saving 
to  be  obtained  by  employing  auto-transformers  and  low-voltage  lamps, 
although  he  believes  that  the  supply  companies  will  not  be  disadvan- 
tageously  affected. 

The  author  then  calls  attention  to  the  data  in  table  I.  and  to  the 
curves  (Figs.  1,  2,  3  and  4),  showing  some  characteristic  tests  of 
osram,  tungsten  and  tantalum  lamps  made  by  various  independent 
testing  authoritiei. 


Table  J.— Life  Test  Besalts. 


Xo. 

of 

test. 


I 
II. 

1 1  A, 

in. 

IV. 

V, 

VI. 

\ii 
via. 

IX. 


Tipe. 


Low  voltage. 
A. 
48 


Osram  . . . 
Osram  ... 
"Osram  .  . 
Osram  ... 
Osram  ... 
Uiilfram. 
Tanlalum 
Ci.rlion  ... 
//(';///  nitliigr. 
Wolf  ram.  I  90 
Carbon  ...|  12 


Tested  bv 


Faraday  House  ... „ 

fWestminstiM-  Testing  I 
\  Laboratory.  i 

T.  R.  CliHrlotlenliMiir  .. 
Kohertson  K.  L,  (Ltd.), 
R(.bert.son  E.  L,  (Ltd,),, 
Westminster  T.  L,  ,. 


RobcrUou  E.  L.  (Ltd,). 


Dura 

tion 

of 

test. 


His. 
2,000 
1,5C0 
3.350 
l.OOO 
1.800 
1.000 
1,000 
1,000 

E80 
1,000 


.'\ver- 
age 
use- 
ful 
life. 


His, 
1,520 
1.360 
2,850 
1.000 
1.720 
1.000 
700 
l.COO 

720 
1,000 


Mean 
etfici- 
ency. 


Cost  per  1,000  c.p.- 
hours. 


Re- 
new- 
als. 


Energy 

at  4d. 

per 

unit. 


W.per 
C.P. 
112 
1-29 
142 
111 
1-36 
1-27 
1-84 
3-25 

112 
3 '95 


d. 

0-98 
1-31 
0-67 
1-54 
106 
1-66 
219 
0-67 

212 
0-66 


Tot.il, 


d. 

4-48 
516 
5-68 
4-44 
5-4 
508 
7-36 
liOO 

4-48 
16'80 


<\. 

5-46 
6-47 
6-35 
6-98 
650 
6-74 
9-55 
13  67 

6-60 
16-46 


NoTK. —  All  the  abnvc  in.siilts  have  liccii  rx|in-sseii  ill  "  Hefner  "  units. 
*  This  is  a  ciiiitiimation  of  Test  II.  to  3,350  hours  to  show  tliat  it  pays  to  burn  osiam 
lamps  lo  tbo  limit  iif  life. 
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The  samples  of  osram  lamps  were  selected  at  efficiencies  cor- 
responding  to  the  limits  of  sorting  —that  is,  I'O  to  1'25  watts  per 
■candle-power — so  that  they  represent  the  lowest  and  highest 
■efliciency  at  present  on  the  market. 

The  first  test  in  Table  1.  and  1  in  Fig.  1  is  a  good  example  of  an 
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Fig.  1. — "Osram"  Aver.^ce  Life  Te.st  Curves,  &<:'. 

osram  lamp.  It  was  made  by  Faraday  House  on  an  ordinary  com- 
mercial hghting  alternating-current  circuit,  with  a  variation  of 
voltage  of  about  'S  per  cent,  each  way.  Twelve  lamps  were  tested, 
and  nine  gave  a  life  of  2,000  hours,  with  a  20  per  cent,  drop  in 
candle-power.  The  first  failure  took  place  at  900  hours,  the 
■other  two  failures  following  between  1,200  and  1,400  hours.     The 
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Fig.  2. — "  Just-Wolfram  "  Lamp. 

Test  No.  V.  in  Fig.  2  of  tungsten  lamps  made  by  the  Just- 
Hanaman  process  shows  tliat  the  lamps  are  quite  as  good  as  the 
osram.  The  test  was  only  carried  to  1,000  hours,  but  it  is  quite 
possible  that  the  lamp  could  have  lasted  up  to  2,000  hours  or  more, 
with  a  proportionate  reduction  in  tlie  cost  of  renewals.     After  the 


Fig.  3.— Tantalum  Lamp. 


hours    the    drop    in   candle-power    was    exceedingly    sn 
nting  to  only  3  per  cent.     The  tantalum  tests.   No.  VI 


small, 
on 


1,000 

amounting  to  only  3  per  „^„..  .„v.  „„„.„.v.i4i  „„o„„,  ^.^.  ,  j..  „„ 
Fig.  3,  give  a  much  less  favourable  result  than  the  above  figures. 
The  test  is  a  typical  performance  on  a  direct-current  circuit.  The 
carbon  filament  lamp  results,  test  No.  VII.  on  Fig.  4,  represent  the 


average  English-made  lamp.  A  comparison  of  the  figures  in  the 
last  column  of  the  table  shows  that  the  total  saving  from  the  use  of 
osram  lamps  over  carbon  lamps  when  eipial  voltages  are  compared 
is  60  per  cent. 

Test  No.  VIII.  in  Table  I,  shows  the  high-voltage  trials  of  tung- 
sten lamps,  which  were  made  on  an  ordinary  alternating-current 
lighting  circuit,  00  cycles,  with  a  voltage  variation  of  5  per  cent., 
most  of  the  variation  being  up.  The  figures  show  that,  even  paying 
7s.  6d.  for  these  65-watt  lamps,  there  is  a  .saving  of  over  60  per  cent, 
over  the  average  high- voltage  carbon  lamp  when  all  the  factors  of 
the  cost  are  considered. 

As  an  instance  of  the  life  of  osram  lamps  for  public  lighting,  the 
author  gives  figures  showing  the  life  of  the  lamps  installed  in  the 
streets  of  Canterbury.  The  average  lite  of  10  osram  lamps,  of  which 
eight  are  still  burning,  works  out  at  present  at  1,834  hours  in  the 
case  of  lamps  in  the  open,  and  at  1,792  hours  for  29  lamps  (15  still 
burning)  enclosed  in  lanterns. 

Reference  is  then  made  to  the  use  of  25  volt  osram  lamps.  For  use 
with  these  lamps  special  static  alternating-current  transformers  have 


lOO     200     300     400     500     600      700     SOO     900    IDOO 

noura 
Fig.  4.— Carbon  Lamps. 

been  constructed,  from  which  the  following  figures  have  been  ob- 
tained on  test :  The  iron  loss  on  the  transformer  designed  for  300 
watts  output  is  as  low  as  5  watts,  and  the  copper  losses  are  small 
and  only  occur  when  the  lamps  are  used. 

Table  II. — Details  of  Iron  Losses,  of  Small  Transformers. 


Output  of  trans- 
former in  watts. 


No  load.  I  Iron  losses. 


Units  taken    Cost  per  year 
per  year,    jat  4d.  per  unit. 


£    s. 

d. 

0  14 

8 

1     9 

4 

2    9 

8 

Table  III.  shows  ihe  financial  results  from  the  use  of  these  25  volt 
16  c.p.  osram  lamps  in  a  private  house  requiring  25  lamps.  I  have 
assumed  that  the  smallest  size  of  transformer  in  the  preceding  1  able 
wiU  suffice,  and  19  lamps  alight  at  one  time  as  about  the  extreme 
maximum  load  in  such  a  house. 


Table  III. 


Il 

3   oi 

Max.  load 
in  watts. 

Units  used  per 
ann.  with  os- 
ram lamps. 

^  a 

■il 

456 
684 
812 

Cost  of  current  at 
4d.  per  unit. 

Cost  of 
renewals. 

ing  with 
amps. 

C    rt 

it. 

la 

304 
304 
304 

u 

6s 

1,140 
1,140 
1,140 

|i 
k  i 

OS 

122 

182 
243 

Si 

44 

44 
44 

1 

166 
226 

287 

Osram 
lamps. 

Carbon 
lamps. 

C.2 

H 
II 

400 
630 
800 

£2  15    3 

3  15    3 

4  15    6 

£7  12    0 
11    8    0 
15    4    0 

£2  !£0    9    6 

3  0  13    3 

4  0  19    0 

£3    6    3 
5    6    0 
7    7    6 

As  some  engineers  may  object  to  my  statement  above  as  to  the 
copper  losses  of  the  transformer  being  small,  I  give  below  a  formula 
which  will  enable  them  to  calculate  what  the  comparative  cost  of 
osram  and  carbon  lamps  would  be  if  these  copper  losses  are  also 
taken  into  account.  Using  the  following  symbols,  a  =  open  circuit 
loss  in  watts,  6  =  number  of  lamps,  (■  =  candle  power,  d  =  cost  per 
unit,  <"  =  average  hours  of  running  per  year, /=  copper  loss  on  aver- 
age load.    The  cost  of  lighting  with  osram  lamps  per  year  works  out 

at  S-l 6ad +  !"""[,  + -■^^'^  .     The  yearly  cost  of  lighting  with  carbon 


heed 


1,000     1,000 
filament  lamps  as  against  this  works  out  to  be   3'5-— ^.>  under 
the   assumption   of   an  efficiency   of    1    watt   per   Hefner   candle 
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for  the  osi-am  lamp  and  3  5  watts  for  the  carbon  filament  lamp. 
The  saving  in  running  cost,  therefore,  is  per  year 


V    1,000  ) 


An  unexpected  objection  has  arisen  to  the  use  of  these  small 
transformers  from  certain  central  station  engineers  — they  find  that 
the  iron  losses  are  so  small  that  they  will  not  keep  the  meter 
running.  If  this  is  the  case,  these  iron  losses,  which  should  be 
borne  by  the  consumer,  fall  on  the  station — which  is  obviously 
incorrect.  I  would  suggest,  therefore,  that  those  supply  engineers 
who  wish  to  make  use  of  osram  lamps  to  extend  their  private-house 
load  should  themselves  supply  these  small  transformers  and  charge 
the  consumers  a  slight  increase  per  unit  to  cover  the  iron  losses, 
and  also  the  capital  expenditure  involved. 

There  is  another  large  field  for  these  low  voltage  lamps  in  con- 
nection with  isolated  plants  for  the  supply  of  country  houses,  work- 
shops, &c.  Where  small  units  of  light  are  quite  sufficient,  the  cost 
of  the  generating  plant  can  be  reduced  very  largely,  and  neither  the 
factory  inspector  from  the  Home  Office  nor  the  tire  insurance  com- 
pany claims  that  supply  at  25  volts  is  dangerous.  The  same  reduc- 
tion in  the  cost  of  generating  plant  in  mains  can  be  realised  when 
designing  electric  lighting  equipment  for  the  numerous  small  towns 
and  villages  within  the  United  Kingdom  yet  to  be  supplied  with 
electrical  energy.  In  such  undertakings  the  capital  burden  to  be 
borne  by  the  relatively  few  consumers  obtainable  is  the  chief 
deterrent. 

We  regret  that  owing  to  pressure  on  our  .space  we  have  been 
compelled  to  bold  over  au  account  of  the  discussion  until  our 
next  issue. 


THE  FRANCO  BRITISH  EXHIBITION.— III. 


In  a  previous  article  we  referred  to  the  great  opportunitj' 
offered  by  this  exhibition  to  electrical  engineers  for  making  an 
efiective  display  of  decorative  illumination,  and  we  are  pleased 


in  Uxbridge-road  tlirough  the  long  passage  and  galleries  lead- 
ing to  the  Exhibition  grounds,  the  visitor  is  conscious  of 
the  universality  of  electric  lighting,  and  on  his  arrival 
in  the  Exhibition  proper  "  the  buildings  that  first  meet 
the  eye  " — -to  again  quote  our  contemporary — "  are  out- 
lined with  incandescent  lights ;  the  minarets,  the  domes, 
the  kiosks,  the  lakes,  the  waterfall  (with  the  handsome 
Congress  Hall  in  the  Court  of  Honour  as  a  background),  the 
interior  of  the  buildings  (save  the  Indian  Palace),  the  Sta- 
dium are  all  lighted  by  electricity."  No  wonder  that  visitors- 
depart  from  the  Exhibition  with  the  impression  that  gas 
lighting  is  non-exi.stant ;  in  fact,  it  needs  an  excursion  into  the 
furthermost  recesses  of  the  Exhibition  to  come  across  examples 
of  illumination  by  gas  mantles. 

The  firm  who  have  been  responsible  for  the  most  extensive 
and  effective  scheme  of  decorative  illumination  of  buildings 
are  Messrs.  AV.  .1.  Furse  &  Co.,  of  Nottingham.  The  section 
which  is  supposed  to  represent  the  finest  example  of  decorative 
work  is  that  of  the  Indian  Court,  or  Court  of  Honour  as  it  is 
more  generally  called.  For  the  decorative  illumination  of 
this  Court  16,000  incandescent  lamps  have  been  fixed — viz, 
4,000  on  the  Congress  Hall,  4,000  round  the  lake,  on  the 
bridge  crossing  the  lake  and  on  the  water  pavilion  jutting  out 
into  the  lake,  1,.500  on  the  building  at  the  south  end  and 
3, .550  on  each  of  the  terraces  running  along  the  east  and  west 
sides  of  the  court.  In  the  case  of  the  lamps  round  the  lake 
.and  on  the  pavilions,  &c.,  the  artistic  effect  is  increased  by  the 
reflections  on  the  water,  the  result  being  one  of  unparalleled 
beauty,  of  which  only  an  imperfect  impression  can  be  gathered 
from  the  illustration  herewith  which  represents  the  work  in 
an  unfinished  state,  as  is  evident  from  the  large  number  of  un- 
illuminated  sections ;  nevertheless,  the  illustration  serves  to 
give  some  idea  of  the  way  in  which  the  lighting  has  been, 
carried  out. 


View  showing  Part  of  this  Court  of  Honouii  when  Illuminated  at  Xiout. 


to  see  that  thoy  have  not  missed  this  chance  of  outshining  their 
gas  coinpetitors.  In  fact,  the  .lunriinl  nf  Gun  I, if/IUiiKi  is  so  con- 
vinccil  of  this  that  it  lomarks  "  lOlcctricily  has  nothing  of 
whicii  to  coni|ilain.  it  has  hero  a  big  advertisotn(!iit,  and  with- 
out eoat  to  the  industry."  Throiigiiout,  from  the  main  entrance 

*  The   previous  articles  on  this  .Miibject   np|iciirod  in  our  issues  of 
May  15tli  and  22ti<l. 


The  lamps  fixed  arc  .'ic.p.  Ediswan  lamjis  of  the  ordinary  clear 
glass  ty|)e,  and  these  are  controlled  from  six  switchboards,  about 
lialf  the  lamps  being  foil  from  the  'Jl'O  volt  singlo-jihaso  supply 
and  the  other  half  from  tlic  three  phase  supplw  The  conduc- 
tors for  su|)plyiiig  the  lanijis  round  the  lake  are  run  in  wrought- 
iron  gas  piping  coatcii  both  inside  and  nutside  with  insulating 
compound,  and  are  run  to  'JO  switches  fixed  in  tiic  Congress 
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Hall,  whilst  each  of  the  small  kiosks  is  controlled  b)'  a  separate 
switch.  In  all  cases  the  lighting  has  been  arranged  so  that 
the  failure  of  any  circuit  does  not  impair  the  nenoral  effect,  as 
can  be  very  well  seen  from  the  accompanying  illustration.  The 
switches  throughout  are  of  the  totally  enclosed  D.l'.  "  push  and 
pull  "  pattern,  mounted  on  slate  bases. 

Messrs.  W.  J.  Furse  &  Co.  have  also  cariied  out  the  illumi- 
nation of  the  "Palace  of  Music,"  the  building  noticed  in  the 
background  of  Fig.  4  (in  our  issue  of  May  l.")th),  the  special 
feature  of  which  is  the  square  lofty  tower  in  the  shape  of  an 
organ.  The  total  number  of  lamps  fi.xed  on  this  building  is 
about  (),000,  and  they  are  distinctive  in  being  coloured,  plain 
lamps  usually  being  ti.\ed.  In  the  case  of  these  lofty  buildings 
it  might  be  thought  that  considerable  ditliculties  would  be  en- 
countered due  to  the  failure  or  burning  out  of  lamps,  which, 
of  course,  could  not  in  manj^  cases  be  replaced  without  the- 
erection,  at  great  expense,  of  scaffolding.  This  point  has  been 
foreseen,  howes'er,  and,  besides  testing  all  lamps  before  fixing, 
it  was  known  that  due  to  the  length  of  the  circuits  which 
supply  the  lamps  in  such  elevated  positions  there  would  be  very 
large  drops  in  pressure,  so  that  such  lamps  as  are  fixed  for  de- 
corative purposes  on  the  outsides  of  the  buildings  are  in  all 
cases  "  under-run."  and  little  difliculty  should  be  experienced 
from  lamps  burning  out. 

We  have  on  a  previous  occasion  mentioned  that  some  of  the 
wiring  contractors  have  been  working  at  the  E.xhibition  for 
quite  six  months ;  this,  however,  is  far  from  being  so  in  the 
case  of  Messrs.  G.  Hopkins  &  Sons,  of  152  and  154,  St.  John- 
street,  E.G.,  who  commenced  their  section  of  the  wiring  only 
about  three  weeks  before  the  Ojjening  of  the  Eshibition.  When 
account  is  taken  of  this  fact,  the  work  carried  out  by  this  firm 
seems  almost  incredible,  but  it  must  be  remembered  that  for 
some  days  previous  to  the  opening  the  employes  were  working 
continuously  day  and  night  to  complete  the  wiring. 

No  less  than  15,-j40  electric  lamps  have  been  fixed  for 
decorative  purposes  outside  the  Koyal  Pavilion,  and.  as  the 
colours  are  blue  and  white,  the  eft'ectis  very  striking.  Seventy 
lights  are  also  installed  in  the  interior  of  this  building,  the 
work  being  completed  in  the  remarkaljl}'  short  time  of  two 
nights  and  one  day,  so  as  to  be  ready  for  the  otHcial  opening 
by  the  Prince  of  Wales  ;  but,  unfortunately.  His  Royal  High- 
ness was  prevented  by  the  unfavourable  weather  from  visiting 
this  Pavilion. 

The  British  Applied  Arts  Palace  possesses  the  two  highest 
towers  in  the  grounds.  Messrs.  Hopkins  have  installed  3,000 
lamps  on  the  outside  of  this  building,  the  "  Fairyland  "  strip, 
to  which  reference  has  been  made  in  a  previous  issue,  being 
employed  in  this  as  in  all  other  buildings  for  outside  lighting. 
The  colours  of  the  lamps  fixed  are  yellow  and  white,  and  it  is 
interesting  to  learn  that  special  steeplejack  wiremen  were  em- 
ployed for  the  wiring  of  the  towers  mentioned.  Other  work 
carried  out  by  this  firm  consists  of  700  decorative  lights  on  the 
British  Education  Building,  and  the  wiring  of  about  24  stands 
in  the  Machinery  Hall,  together  with  the  supply  and  fixing  of 
the  motors  on  the  stand  of  Messrs.  Watson,  Laidlaw  tk  Co. 

The  switches  which  have  been  fixed  liy  Messrs.  Hopkins  & 
Sons  are  in  all  cases  of  the  25  ampere  size  of  the  "  Cantie  " 
type,  and  they  have  been  supplied  by  the  Sun  Electrical  Co., 
whilst  the  cables  used  are  of  Messrs.  Henley's  manufacture. 
We  understand  that  Messrs.  Hopkins  &  Sons,  who  have  a  large 
engineering  business,  are  novy  paying  considerable  attention  to 
the  development  of  their  electrical  branch,  which  is'  being 
managed  by  Mr.  L.  Hermes  (who  was  in  business  at  High- 
street,  Acton,  until  the  Council  themselves  undertook  to  carry 
out  wiring)  and  the  whole  of  the  work  carried  out  by  this  firm 
at  the  Exhibition  has  been  under  his  supervision. 


THE   BERRY   "SERIES   SYSTEM  "    IN    CONNECTION 
WITH  ALTERNATING  CURRENT  NETWORKS. 


Tungsten  Lamps  v.  Gas. — The  Electrical  World  contains 
some  interesting  figures  on  this  subject  referring  to  the  light- 
ing of  a  chemist's  shop.  It  was  formerly  lighted  by  24  8  c.p. 
lamps  consuming  711  watts.  These  were  replaced  by  three 
"  gas  arcs  "  consuming  gas  at  5s,  8d.  per  1,000  cubic  ft.,  and 
the  total  cost  for  1,000  hours,  including  maintenance,  was 
£13.  10s.  9d.  The  tungsten  lamps  now  installed  are  of  the 
40  watt  type,  and  cost,  including  renewal  of  the  lamps,  £10.  12s. 
per  1,000  hours. 


One  of  the  most  serious  disadvantages  under  which  alternating- 
current  supply  systems  have  laboured  has  always  been  the  poor 
efticiency  of  distribution  at  light  loads.  This  is,  of  course,  due  to 
the  current  reciuired  to  supply  the  magnetising  losses  of  all  the 
transformers  connected  to  the  mains,  and  the  effect  is  seen  in  the 
proportion  of  units  metered  to  those  generated,  or,  rather,  sent  out. 
In  many  alternating-current  supply  systems  this  proportion  is  in 
the  neighbourhood  of  80  per  cent.,  so  that  the  tabulated  costs  per 
unit  sold  appear  in  an  unfavourable  light  in  comparison  with  those 
of  stations  giving  a  continuous-current  supply,  although,  on  the 
other  hand,  considerable  economy  ia  obtained  as  regards  the  capital 
outlay  on  mains. 

Many  attempts  have  been  made  to  produce  an  arrangement 
whereby  the  full  benefit  of  an  alternating-current  system  can  be 
realised  without  the  attendant  disadvantage  mentioned  above.  One 
of  the  difficulties  met  with  in  designing  such  apparatus  has  always 
been  the  trouble  due  to  breaking  or  making  high  tension  circuits. 
A  method  whereby  this  miy  be  obviated  is  that  known  as  the 
"  series  system,"  which  has  been  devised  by  Mr.  A.  F.  Berry,  of 
the  British  Electric  Transformer  Co.,  the  principle  being  the 
use  in  each  sub-station  of  a  small  auxiliary  transformer,  arranged 
with  its  primary  and  secondary  windings  in  series  with  the  cor- 
responding windings  of  the  main  transformer  or  bank  of  trans- 
formers, and  connected  with  an  automatic  switch  of  special 
design,  so  that  the  small  auxiliary  transformer  is  short-circuited 
whenever  the  load  rises  above  a  predetermined  limit  corresponding 
to  full  load  ,on  the  small  transformer.  Similarly  the  switch  is 
arranged  to  remove  the  short-circuit  and  so  place  the  auxiliary 
transformer  in  circuit  again  as  soon  as  the  load  falls  once  more 
below  the  fixed  limit. 

It  will  be  seen  that  whenever  the  transformers  are  connected  in 
series  nearly  full  pressure  will  exist  across  the  ends  of  the  windings 
of  the  small  transformer  owing  to  its  impedance,  whilst  the  large 
transformer  will  be  practically  idle,  so  that  the  fight-load  losses  will 


Primary 


Secondary 


Fig.  1. — DiAOEAM  op  Connections  op  Switch  used  por  Berry  Series  System- 


be  practically  only  those  of  the  small  transformer.  Thus,  if  a  10  kw. 
transformer  is  placed  in  series  with  a  100  kw.  transformer  across 
2,000  volt  mains  it  will  be  found  that  the  small  transformer  absorbs 
about  1,900  volts,  giving,  say,  190  volts  at  its  secondary  terminals, 
whilst  the  large  one  absorbs  the  remaining  100  volts  and  gives  10 
volts  on  its  low-tension  side.  That  is  to  say,  the  total  losses  with 
no  load  on  the  .secondary  side  will  be  practically  only  one  tenth  of 
those  which  would  result  from  placing  the  100  kw.  transformer 
direct  across  the  2,000  volt  mains.  The  diagram  Fig.  1  shows  in 
a  simplified  form  the  arrangement  of  transformers  and  automatic 
switch  for  such  a  2,030-200  volt  single  phase  system.  A  10  kw. 
transformer,  T,,  is  shown  in  series  with  one  for  100 kw.,  T^,  the 
switches  S,,  and  S,  serving  to  short-circuit  the  former  whenever  the 
load  rises  above  10  kw.  With  the  switches  open,  as  in  Fig.  1,  the 
windings  K,  and  li..^  of  the  switch  will  carry  no  current.  On  the 
load  increasing  above  10  kw.  the  relay  A,  which  is  shown  on  both 
the  primary  and  secondary  sides  of  Fig.  1,  slowly  pulls  over  the 
arm  B  and  closes  contacts  U,,  Ci',  so  that  current  flows  through  the 
winding  Ki  of  the  switch.  This  winding  serves  to  Uft  up  the  plunger 
P,  thus  closing  switches  S,,  and  S',  at  the  same  time,  by  means  of  a 
rocking  lever,  breaking  the  circuit  of  K,  at  contact  D,  and  closing 
contact  Do,  so  that,  as  soon  as  the  current  in  the  relay  A  decreases 
again,  contacts  C.,C,'  are  closed,  current  passes  through  coil  Kjand 
switches  S,,  and  y,  are  opened. 

The  relay  is  fitted  with  carbon  contacts  and  an  adjustable  balance 
weight,  so  that  the  load  at  which  it  operates  can  be  altered  if 
desired.  A  dash-pot  is  also  provided,  so  that  the  motion  of  the  relay 
arm  takes  place  very  gradually,  and  all  tendency  to  "  hunting  "  at 
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the  critical  load  is  removed.  To  the  left  of  the  relay  in  Fig.  3  will 
be  noticed  two  porcelain  covers  ;  these  are  fitted  over  the  terminals 
of  the  relay  coil.  In  order  to  transfer  the  load  on  to  the  large 
transformer  in  the  case  of  a  breakdown  of  the  small  transformer,  a 
very  simple,  3-et  interesting,  device  has  been  adopted.  This  con- 
sists of  a  small  weight  suspended  by  a  silk  cord,  which  hangs  against 
the  fuse  strips  of  the  small  transformer.  If  these  fuses  melt,  or 
become  overheated,  the  silk  cord  is  burned  through,  allowing  the 
weight  to  fall  on  the  relay  arm,  causing  the  latter  to  close  on  the 
bottom  contacts,  and  so  putting  the  large  transformer  alone  in  the 
circuit. 

An  inspection  of  Fig.  2,  giving  the  details  of  the  switch,  will  show 
that  its  construction  is  such  that  a  large  movement  of  the  plunger 
only  results  in  a  small  movement,  and  consequently  large  force,  at 
the  main  contacts.  Also  it  will  be  noticed  that  the  arrangement  of 
the  levers  is  such  that  the  contacts  are  maintained  closed,  without 
any  current  passing  through  the  operating  coils  until  released  by 
the  descent  of  the  plunger.  The  switch  is  very  substantially  con- 
structed, and  as  it  does  not  have  to  break  the  circuit  there  is  no 
troTible  due  to  arcing  at  the  contacts.     In  the  standard  pattern 
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Fig.  2, — DiAGBAM  SHOwiNa  Cosstruction  of  Switch. 


it  is  mounted  on  one  panel,  whilst  the  relay  and  transformer  fuses 
are  situated  on  an  independent  panel,  which  can  be  placed  in  any 
required  position.  The  complete  apparatus  is  usually  enclosed  in 
a  locked  case  with  a  glass  front,  as  seen  in  Fig.  ;i.  The  arrange 
ment  for  three  phase  working  is  practically  identical  with  that  for 
single-phase  circuits,  as  can  be  seen  from  Fig.  4,  in  which  the 
three-phase  control  gear  is  illustrated,  the  primary  switch  S,,  in 
Fig.  I  being  of  the  three-pole  pattern. 

We  have  already  mentioned  the  benefit  resulting  from  the  reduc- 
tion of  the  light-load  transformer  losses,  and  this,  of  course,  is  what 
is  most  likely  to  appeal  to  engineers  whose  plant  may  bo  loaded 
with  a  large  amount  of  wattless  current.  There  are,  however,  other 
advantages  resulting  from  the  adoption  of  the  "  series  system." 
Considerably  improved  voltage  regulation  can  bo  obtained,  since,  as 
the  loads  on  the  various  substations  increase,  the  larger  trans- 
forinerg  with  higher  voltages  at  their  terminals  come  into  operation. 
In  this  way  the  pressure  is  maintained  at  its  correct  value  at 
different  parts  of  the  network  which  may  be  unecjually  loaded. 

A  more  important  point,  however,  is  in  connection  with  the 
design  of  the  large  transformers.  These,  owing  to  tlie  smaller  im- 
portance of  the  iron  losses,  can  be  designed  to  have  small  copper 
I08BCS,  which  are  thus  at  times  of  heavy  load  less  serious  than  is 
nsuoU^  the  case,  with  consequently  improved  voltage  regulation, 
also  aided  l)v  the  fact  that  the  main  transformer  will  be  practically 
cool  when  commg  into  operation.  That  is  to  say,  a  transformer 
intended  to  bo  operated  on  the  scries  system  would  bo  designed 
with  larger  iron  losses  than  usual,  although  its  efliciency  ot  full 
load  would  bo  the  same  on  account  of  tlic  smaller  copper  losses. 


Also  as  these  latter  increase  as  the  square  of  the  current  it  is  obvious 
that  the  efficiency  of  such  a  transformer  would  differ  at  other  loads 
from  one  of  the  usual  design  where  the  copper  and  iron  losses  are 
made  about  equal  at  three-quarter  full  load. 

This  question  of  heating  is  of  very  great  importance.  In  Fig.  5 
we  give  particulars  of  an  actual  test  on  a  4.50  k w.  Berry  transformer. 
It  will  be  seen  that,  even  with  full  load  maintained  continuously. 


Fig.  3.— Control  ApPARATrs  as  usually  ffxep,  Enclosed  in  a  Care. 

the  transformer  requires  about  48  hours  to  attain  a  steady  tempera- 
ture. If,  however,  as  is  nearly  always  the  case,  the  load  on  the 
transformer  is  light  for  a  considerable  period  every  day,  the  heating 
curve  will  be  as  represented  by  I.  in  Fig.  6,  where  full  load  is  sup- 
posed to  be  on  the  transformer  for  six  hours  daily.  It  will  be  seen 
that  the  magnetising  losses  in  the  case  represented  by  curve  I.  are 
sufficient  to  keep  the  temperature  of  the  transformer  at  about  27  "C. 


In,.    I.— TllREEiMlAsi:  Com  Ml,  (.haw. 

above  its  surroimdings,  and  it  will  lie  noticed  that  with  full  load  in 
operation  for  only  six  hours  daily  it  would  take  several  days  for  the 
transformer  to  reach  its  maximum  temperature.  With  the  Kerry 
series  system  in  operation,  however,  the  main  transformer  will  be 
practically  out  of  operation  for  the  greater  part  of  everv  '24  hours, 
so  that  it  will  never  rise  to  any  lempcratine  approaching  what  it 
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woiilil  if  permanently  connected  across  the  mains,  and  in  conse- 
quence it  can  be  designed  to  have  very  much  larger  losses  or,  in 
other  words,  may  be  rated  at  a  much  higher  capacity.  If  the 
transformer  of  which  particulars  are  shown  in  curve  I.  (Fig.  6) 
were  to  be  connected  up  on  the  Berry  series  system  the  resulting 
curve  showing  the  rise  in  temperature  would  be  somewhat  of  the  cha- 
racter of  curve  II.,  and  since  this  curve  would  never  rise  so  high  aa 
curve  I.,  it  is  evident  that,  as  mentioned  above,  a  smaller  size  of 
transformer,  probably  to  the  extent  of  2  ">  per  cent.,  could  be  installed 
to  give  the  same  output  without  its  temperature  rising  above  that 
of  a  larger  transformer  permanently  connected  across  the  mains. 
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5. — Test  on  4-50  kw.  Berry  Transformer. 


Also  it  will  be  noticed  that  the  transformer  cools  down  every  day, 
so  that  it  is  always  in  its  most  efficient  condition  at  the  time  of 
coming  into  operation. 

In  conclusion,  we  may  smnmarise  some  of  the  advantages  claimed 
by  Mr.  A.  F.  Berry  for  his  system,  as  follows  :  — 

1.  The  light  load  iron  losses  of  transformers  connected  may  be 
reduced  by  70  to  90  per  cent. 

2.  The  transformer  copper  losses  at  full  load  may  be  reduced 
nearly  40  per  cent. 

.^.  The  pressure  regulation  at  consumers'  terminals  is  improved, 
with  consequently  increased  number  of  units  sold. 

4.  Increased  life  and  less  rate  of  depreciation,  since  the  main 
transformers  are  relieved  of  pressure  for  the  greater  portion  of  every 
24  hours. 
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Fio.  6.— Curves  SHOWING  Compabativb  Rise  op  Te.mperatdre  of  a  100  kw.  Transformer  when 
USED  FOR  6  Hours  a  Day  at  Full  Load  and  Connected,  firstly,  Permanently  across  the  Mains 

AND,  SECONDLY,  ON  THE  BeRRY  SeRIES  SYSTEM. 

5.  Poasibility,  owing  to  reduction  of  light-load  output,  of  using  a 
motor-generator  in  connection  with  a  battery,  and  so  improving  the 
load  factor  on  the  supply-station  plant. 

6.  Smaller  capital  outlay  on  transformers. 
Other  possible  economies  might  be  mentioned,  but  the  above  are 

sufficient  to  show  that  the  Ikitisli  Electiio  Transformer  Co.  have 
undoubtedly  provided  for  central-station  engineers  in  charge  of 
alternating- current  systems  a  means  whereby  the  distribution  of 
electricity  can  be  carried  on  with  the  greatest  possible  efficiency. 
Judging  from  the  repeat  orders  in  hand  from  many  supply  stations, 
the  claims  are  substantiated  in  actual  working  to  an  extent  that 
makes  its  installation  desirable  if  not  absolutely  necessary. 


Greek  word  A'<T"mo,t,  meaning  potter's  clay,  wo  have  Ceramic,  but 
the  derivation  of  the  word  "  porcelain  "  is  not  so  obvious.  Faienre 
is  another  word  used  to  denote  artistic  pottery.  The  technical 
names  are  very  indefinite.  Porcelain,  strictly  speaking,  is  not 
pottery  at  all,  for  this  term  really  refers  to  earthenware.  Leaving 
deiinitions,  and  passing  on  to  the  qualities  which  po'tcry  mus; 
possess  to  be  among  the  true  porcelains  we  find  that  there  are 
three  features.  First  of  all  there  is  the  fineness  of  finish,  secondly 
there  is  extreme  hardness,  and  thirdly  there  is  the  most  distinctive 
(juality  of  all— translucence.  The  latter  property  is  not  valuable  in 
electrical  porcelain,  but  its  presence  indicates  ingredients  that  give 
porcelains  some  of  the  properties  of  a  good  insulator. 

The  potter's  art  is  extremely  ancient.  The  Chinese  wore  not  the 
first  to  make  pottery  tliat  would  now  be  admitted  as  true  porcelain, 
but  it  seems  to  be  clear  that  their  discovery  of  making  a  white,  hard, 
translucent  pottery  from  mixtures  of  natural  clay  and  powdered 
rocks,  brought  to  perfection  in  the  17th  century,  was  the  begin- 
ning of  our  modern  porcelain.  The  name  which  the  Chinese  potter 
gave  to  his  clay  is  still  in  current  use.  He  used  the  purest  and 
whitest  aluminous  clay,  and  called  it  "  Kao-lin."  Emulation  of  the 
Chinese  resulted  in  the  Vinoennes  factory,  which  was  transferred  in 
1703  to  Si'vres,  and  the  early  part  of  the  18th  century  saw  English 
competition.  The  last  50  years  has  seen  a  great  expansion  in  the 
province  of  porcelain  to  many  trades,  but  the  greatest  new  use  is  in 
connection  with  electricity.  The  quantity  of  electrical  porcelain  that 
is  produced  and  used  in  this  country  and  abroad  is  now  astonishing 

Insulator  Porcelain. 
To  try  to  classify  porcelain  in  a  summary  way  is  almost  like 
tempting  Providence,  but  if  we  accept  a  classification,  which  is  very 
reasonable  from  the  engineer's  point  of  view,  we  may  divide  all 
porcelain  into  these  two  classes:  (1)  Hard,  true  porcelain  ;  (2)  brittle 
porcelain.  The  latter  may  be  divided  again  into  French  or  glass 
porcelain  and  bone  porcelain,  which  abroad  is  often  referred  to  as 
English  porcelain.  Large  portions  of  bone  ash  enter  its  composi- 
tion. It  is  vitreous  and  translucent.  Although  on  the  Continent 
it  is  called  English  porcelain  its  trade  name  in  England  is  simply 
"china." 

The  hard  or  true  porcelain  is  the  only  kind  at  all  suitable  for  line 
insulators,  and  as  a  matter  of  fact  all  tirst-class  insulators,  whether 
emanating  from  this  country  or  the  Con- 
tinent, are  made  of  true  porcelain.  Cer- 
tainly there  is  a  marked  difference  in  the 
ingredients  of  English  and  German  insula- 
tors which  necessitates,  too,  a  different 
method  of  manufacture,  to  be  discussed 
later. 

Materials    used  for    Insulator    Body 
(English). — These  are  clays  or  substances 
related  to  clays.     All  clays,  including  that 
suitable  for  porcelain,   have  been  formed 
by  the  action  of  the  weather  on  felspathic 
rock,  such  as  granite  and  porphyry.  Feld- 
spar, or  felspar,  is  generally  understood  to 
be    orthoclase,    AIoK^SiuOi,,,    though    the 
word  felspar  stands  for  a  class  of  mineral 
rather  than  any  particular  chemical  compound.      The  gradual  de- 
composition brought  about  by  the  action  of  water  containing  car- 
bonic acid  converts  the  potassium  silicate,  K2Si03,  into  potassium 

'  levels,  leaving 
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lower 


ELECTRICAL  PORCELAINS.'' 

BV    H.    W.    BRADY. 

From  the  electrical  engineer's  point  of  view,  the  manufacture  of 
porcelain  insulators  is  no  doubt  merely  a  backwater  subject  rather 
than  in  the  main  tide  of  electrical  effort  or  interest.  For  this  reason 
it  receives  scant  attention  in  text  boolsB,  just  as  information  on  the 
rearing  of  the  caoutchouc  tree  is  omitted  from  a  wireman'a  pocket 
book.  Although  electrical  porcelain  has  been  in  use  for  the  last 
half  century,  and  is  quite  a  common  object,  it  is  by  no  means  easy 
to  define.  We  can  only  say  that  true  porcelain  has  this  or  that 
quality,  and  must  be  without  this  or  the  other  quality.  The  beat 
understanding  of  electrical  porcelain  can  be  obtained  by  approach- 
ing the  subject  historically  and  by  the  technical  names  that  have 
characterised  some  of  the  principal  varieties  of  pottery.     From  the 

•  Abstract  of  a  Paper  read  before  the  Birmingham  and  District  Elec- 
tric Club. 


carbonate,    K.,C03,    which  washes   away  to 

deposits  of  alumina  silicate,  or  the  clay  which,  in  its  pure  form,  the 
Chinese  discovered  to  have  valuable  properties  in  potters'  work,  and 
called  •'  Kao-Un.  "  This  mineral,  silicate  of  alumina,  is  the  ba,sis  of 
all  clays,  and  the  sevral  varieties  of  clays  are  due  to  other  different 
substances  being  included  in  their  composition. 

Unfortunately  for  the  manufacturer  of  porcelain,  the  majority  of 
clay  beds  are  contaminated  with  various  imparities,  though  certain 
of  these  are  welcomed  by  other  manufacturers.  Chajk,  for  instance, 
in  a  clay  helps  the  briokmaker.  Clays  vary  so  much  both  physically 
and  chemically  that  it  is  difficult  to  group  or  classify  them  in  a  way 
that  is  simple  yet  accurate  and  comprehensive,  so  the  following 
classification  is  only  presented  as  being  at  any  rate  simple  and  clear. 

1.  Htrong  Claij.— This  is  fairly  free  from  stones  and  is  rich  in 
iron  compounds.     Bricks  can  be  made  of  it. 

2.  Mild  orLoamtj  C'/ki/.— This  often  contains  a  great  deal  of  gravel, 
which,  of  course,  has  to  be  got  rid  of  by  washing  out  before  the  clay 
can  be  put  to  any  industrial  purpose.  It  contains  a  large  proportion 
of  sand,  and  this  renders  articles  made  from  it  less  Uable  to  severe 
contraction  and  warping  on  being  fired  than  is  the  case  with  the 
strong  clay.  The  texture  is  loose,  however,  and  an  addition  of  chalk 
is  necessary  to  act  as  a  tlux  and  make  the  articles  bind. 

3.  Marl. — This  is  a  clay  containing  a  considerable  amount  of 
chalk,  which  is  useful  for  brickmaking. 

We  have  three  more  classes  of  clays  to  consider. 

4.  Plastic  Clay,  or  Potter's  Clay,  occupies  an  Intermediate  posi- 
tion between  the  coloured-burning  common  clays  and  the  white 
burning  china  clay.  The  cause  of  its  extreme  plasticity  is  not  at 
all  certain.    This  plastic  clay  in  the  hands  of  the  potter  is  called 
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"ball  clay."  There  is  "  black  "  ball  clay  and  "blue"  ball  clay, 
though  neither  are  really  black  or  blue,  but  both  are  a  dirty  greenish 
yeUow,  the  "black"  being,  oddly  enough,  the  lighter  colour  of  the 
two.  The  colour,  such  as  it  is,  is  accounted  for  mostly  by  organic 
matter,  and  as  firing  gets  rid  of  this,  the  colour  after  firing  is  much 
lighter,  but  still  not  so  white  as  the  kao-lins  ;  though,  except  for  the 
larger  amount  of  organic  matter  and  some  extra  silica,  the  com- 
position is  pretty  much  the  same. 

5.  Fireclay. — Since  pure  clay  is  highly  refractory  the  best  fire- 
clay IS  simply  the  purest  available  clay. 

6.  China  Clay  or  Kao-lin  is  the  finest  kind  of  clay  known.  It  is 
the  most  distinctive  ingredient  in  the  composition  of  porcelain.  It 
consists  almost  exclusively  of  alumina,  silica  and  water.  It  is  less 
plastic  than  the  commoner  clays,  and  when  burnt  it  becomes  very 
white  and  porous.  In  its  finest  form  it  is  used  for  porcelain  :  in  its 
less  pure  form  it  is  used  for  ware  intended  to  withstand  very  high 
temperature.  The  so-called  porcelain  tube  which  protects  the 
thermo-couple  of  an  electric  pyrometer  is  a  good  example  of  this. 
It  is  not  true  porcelain ;  break  it,  and  it  exhibits  no  translucency. 

Kao-lin  being  pure  clay  its  composition  is  Al.,Si2072H20  ;  but  even 
in  its  best  natural  state  it  is  contaminated  with  mica  and  undecom- 
posed  felspar.  These  impurities  are  removed  by  washing  the  clay, 
which  is  done  at  the  mine.  Most  of  the  processes  are  carried  out  in 
quite  a  primitive  way.  The  clay  is  washed  in  a  stream — often  a 
natural  one — and  is  then  allowed  to  settle  in  tanks  and  the  water 
drained  off  or  evaporated  in  a  hothouse  known  as  a  "  dry."  Or  some- 
times hydro-extractors  are  used.  It  is  allowed  to  stand  for  a  con- 
siderable time  in  the  open  so  that  the  weather  may  affect  still  further 
decomposition.  Thebest  "weathering"  agent  is  frost ;  frostandthaw 


Felspathic  Eock 
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Decomposed  by  the  action  of  carbooic  acid  in  water 

The  Potassium  Silicate  is  converted  into  Potassium  Carbonate  KjCO, 

which  washes  away,  leainng 


Silicate  of  AlumioE 
Al:  Si;  0;  2H,  0 


China  Clay  [         [  Marl  |       f  Loamy  Clay  I       I  Strong  Clay  I 


Rich  in  iron  and  lime  compounds 
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FlO.    1. — UlAGBAM   OF  DERIVATIONS  OP  ClAYS, 

disintegrating  the  clay  particles  better  than  crushing,  and,  as  many 
people  hold,  without  so  much  damage  to  the  nature  of  the  substance. 
To  this  end  as  large  a  face  of  the  quarry  as  possible  is  exposed.  In 
its  raw  state  china  clay  is  wliito  or  creamy.  Sometimes  it  has 
brown  or  blue  markintjs  running  through  it,  caused  by  organic 
matter.  When  burned  these  colours  disappear  and  there  comes 
from  the  kiln  a  perfectly  white  mass  which  is  (juitc  uuvitrified  and 
has  very  little  cohesion.  The  quality  of  chin*  clay  depends  princi- 
pally on  its  freedom  from  iron,  which  spoils  the  colour,  and  alkalies 
which  affect  its  infusibility. 

It  is  easily  crumbled  to  a  fine  powder  ;  it  readily  takes  up  a  large 
quantity  of  water,  wliich  makes  it  plastic  and  tenacious  so  that  it 
can  be  worked  and  moulded.  It  is  not  soluble  in  water,  and  no  matter 
how  finely  powdered  it  settles  to  the  bottom.  I'lomove  the  excess  of 
water  and  the  clay  becomes  plastic  and  tenacious  again.  Wiion 
moulded  into  a  shape  and  allowed  to  dry  it  toughens  and  becomes 
feebly  coherent.  If  it  is  now  fired  it  shrinks  considerably — about 
1  in  12 — and  though  it  does  not  fuse  it  becomes  very  hard. 

The  diagram  (Kig.  1)  shows  graphically  the  derivation  of  clays 
olasaified  as  above.  The  china  and  plastic  clays  are  obtained  in 
(Cornwall,  Devon  and  I)or.set.  The  purifying  processes  are  gener- 
ally performed  at  the  mines  and  the  clay  is  shipped  in  a  condition 
to  bo  used  by  the  potter.  The  chief  shipping  places  are  Poole  and 
Teigninoiith.  Cargoes  intended  for  use  in  the  StatTordBhiro  pot- 
teries are  discharged  at  Ituncorn,  iind  thence  by  canal. 

Ak  for  the  other  Kubstaiices  that  enlor  into  the  composition  of  an 
insulator,  potters  generally,  and  what  few  firms  have  rnndo  a 
speciality  of  insulators,  regard  their  roci|)OH  as  their  own  secrets; 
however,  I  ara  enabled  to  give  for  the  first  time  'he  following  list 
of  ingredients  of  what  is  probably  tho  best  insulator  "body"  yet 
made,  tlio  proportions  being  roiit;lily  approximate  (naturally  those 
persons  who  produce  articles  of  tlio  highest  grade  are  those  who 
may  loast  be  expected  to  give  their  secrets  awuy  entirely)  :  'd  parts 


of  china  clay,  12  parts  of   ball  clay,  2  parts  of  flint,  2  parts   of 
Cornish  stone  and  4  parts  of  felspar. 

It  will  be  seen  that  the  ball  clay  is  in  preponderating  proportion, 
that,  in  fact,  it  is  the  body  of  the  mixture,  which  may  seem  to  be  at 
variance  with  the  statement  that  china  clay  is  the  distinctive  ingre- 
dient. Yet  this  is  really  the  correct  view,  for  insulators,  or,  to  put 
it  generally,  true  porcelain,  can  be  made  without  any  ball  clay  at  all, 
but  not  without  china  clay.  The  ball  claj-  gives  plasticity  and 
ductility  to  the  mixture,  making  it  easy  to  work,  and  rendering  the 
finished  articles  less  liable  to  mechanical  damage  than  articles  made 
without  it.  Further,  articles  made  without  ball  clay  require  a  dif- 
ferent method  of  working,  a  method  which  we  know  in  this  country 
as  the  German  method,  though  possibly  it  is  not  peculiar  to  Ger- 
many. At  any  rate,  the  omission  of  ball  clay  results  in  a  brittle 
article,  though  one  which  is  electrically  quite  the  equal  of  an  insu- 
lator made  according  to  the  English  recipe. 

The  object  of  the  flint  is  to  counteract  the  shrinking  and  liability 
to  crack,  and,  in  addition,  it  makes  the  finished  article  extremely 
tough.  Owing  to  the  fusibihty  of  felspar  an  article  made  withouo 
flint  would  suifer  so  much  melting  in  the  oven  that  there  would  be 
very  great  distortion  or  collapse. 

Felspar  and  Cornish  stone  are  fluxes.  Cornish  stone  or  pegmatite 
is  cliemically  similar  to  felspar,  but  contains  only  3  to  6  per  cent, 
of  potash.  It  is  less  fusible  than  felspar,  but  more  fusible  than  china 
clay,  and  in  other  ways  it  occupies  a  position  intermediate  between 
those  two  substances.  It  cannot  be  distinguished  from  felspar  by 
any  simple  chemical  test,  but  of  course  analysis  discovers  the  lower 
proportion  of  potash.  So  far  as  the  potter  is  concerned,  however,  an 
experienced  man  can  tell  it  by  its  lower  melting  point  and  the  dif- 
ference in  texture.  The  "  stone  "  supplements  the  felspar  as  a  flux. 
It  is  not  such  a  strong  flut  as  felspar,  but  it  is  more  easily  obtained, 
and,  in  fact,  except  for  such  porcelain  as  insulators  are  made  of,  it  is 
often  considered  sufficient  flux  by  itself,  or  with  only  a  very  little 
felspar  added.  Felspar  is  obtained  from  Norway,  but  there  is  plenty 
of  Cornish  stone  in  the  south  of  England,  and  with  prices  ranging 
from  15s.  to  18s.  per  ton  f.o.b.  CornwaU,  it  is  something  like  half 
the  price  of  felspar.  Xo  substance  has  been  tried  which  makes  the 
body  run  together  into  a  dense,  glassy  mass  so  well  as  felspar,  and 
for  insulator  work,  where  a  high  vitrification  with  absolute  free- 
dom from  porosity  is  essential,  felspar  is  a  sine  qua  non.  The  china 
clay  being  an  ingredient  which  sets  with  considerable  porositv  plays 
the  important  part  of  keeping  the  body  open  during  firing  and  thus 
allowing  the  gases  formed  to  escape. 

It  cannot  fail  to  strike  one  unacquainted  with  pottery  as  singular 
that,  where  the  ingredients  are  so  similar,  so  many  ingredients-five 
— should  be  required.  For  instance,  both  the  plastic  clay  and  the  flint 
give  toughness,  and  both  felspar  and  Cornish  stone  are  fluxes.  Though 
it  may  seem  unscientific  yet  the  potter  knows  well  enough  that 
though  he  may  vary  his  proportions  somewhat  to  suit  his  con- 
ditions, articles  made  without  one  or  other  of  these  components 
would  fail  in  some  respect.  An  insulator  without  flint  would  not 
be  sufficiently  tough;  one  without  felspar  would  not  be  vitreous 
enough  and  would  have  to  depend  on  the  outer  glaze  for  its  insula- 
ti  n.  Then,  again,  insulators  are  made  in  Germany  with  little  or 
no  plastic  clay,  with  the  result  that  tliey  are  very  easily  broken,  the 
inclusion  of  Mint  in  tliis  recipe  being  a  case  of  bones  with  no  body, 
as  a  Chinese  porcelain  merchant  said  at  the  expense  of  a  Dutchman 
who  tried  in  this  way  to  improve  on  Chinese  metliods.  Possibly 
the  stone  might  be  omitted  and  compensated  for  by  more  china, 
clay  and  felspar,  but  both  substances  are  more  expensive 
than  the  stone.  Then,  again,  felspar  is  rich  in  silica,  and  llint 
practically  is  silica;  yet  the  former  is  introduced  as  a  flux 
while  the  function  of  the  latter  is  to  prevent  vitrification  taking 
place  too  soon.  No  doubt  a  great  deal  might  be  said  on  this  and 
other  such  curiosities,  but  for  the  present  purpose  it  is  perhaps 
HuHicicnt  to  point  out  that  tlie  behaviour  of  silica  in  the  oven  de- 
pends upon  whether  it  is  free  or  combined,  and — what  is  very  im- 
portant to  know — whether  it  is  finely  or  coarsely  divided.  Coarsely 
divided  free  silica  makes  the  body  refractory,  finely  divided  or  com- 
bined as  in  felspar  it  acts  as  n  flux.  This  is  exemplified  in  a  class  of 
ware  iilready  referred  to  as  "glass  porcelain."  This  early  Euro- 
pean ware  was  composed  of  a  small  proportion  of  white  burning 
clay  and  a  large  iiroportion  of  artilicial  silicate  such  as  ground 
glass.  The  glass  melts  in  the  oven  and  dissolves,  as  it  were,  the 
clay,  imd  though  it  is  not  usual  now  to  regard  the  result  os  true 
porcohiin,  yet  the  great  quality  of  porcelain  is  exhibited — namely, 
Iranshiconcy. 

(7'u  he  continued  ) 
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CRANE  CONTROLLERS. 


In  the  serial  article  on  '■  Klectric  Cranes,"  which  is  appearing 
from  lime  to  time  in  our  columns,  the  author,  Mr.  II.  H.  liroughton, 
has  already  described  the  types  of  controller  which  are  most  gener- 
ally used.     Messrs.  Siemens  Bros.  Dynamo  Works  have  just  issued 


Fia.  1.— Crane  at  TowEit  Bridge  Whaef. 

a  price  list  of  crane  controllers,  containing  a  lot  of  information  not 
usually  found  in  such  publications.  Sufficient  electrical  and  mecha- 
nical data  are  given  to  enable  a  controller  to  be  selected  suitable  for 
almost  any  requirement.  The  list  also  contains  diagrams  of  con- 
nections for  continuous-current  controllers,  when  used  with  series, 
shunt  and  compound  motors,  and  for  three-phase  controllers  for 
reversible  motors,  with  the  various  methods  of  control.  Some  of 
these  were  described  by  Mr.  H.  H.  Broughton,  in  our  issue  of 
February  21st  last. 

The  controllers,  of  which  descriptions  are  given,  are  aU  of  the 
drum  type  and  have  been  specially  designed  for  use  with  cranes, 


FlO.    2. — CONTIIOLLEH 

WITH  Automatic  Retobn 
TO  "  Off  "  Position. 


Fiu.  3. — Horizontal  Controller  with 
Vertical  Lever  and  Catch. 


hoists,  winches,  turntables,  gun  turrets,  &c.,  where  the  motions  are 
frequently  reversed  and  the  loads  intermittent  and  varying.  Pig.  1 
illustrates  one  of  Messrs.  Waygooil's  cranes  at  Tower  Bridge  Wharf, 
London,  which  has  been  equipped  with  Siemens  mitors  and  con- 
I  rollers.  This  crane  is  capable  of  raising  a  load  of  1  ton  200  ft.  per 
minute  and  is  of  the  reversible  pattern— that  is  to  say,  the  load 
when  being  lowered  drives  the  motor  which  then  acts  as  a  gene- 
rator. This  method  allows  light  or  heavy  loads  to  bo  lowered 
gently  or  quickly  and  without  any  sudden  strain  upon  the  gearing. 


the  current  produced  in  this  operation  being  absorbed  in  a  resis- 
tance which  can  be  readily  varied  to  obtain  different  speeds.  In  this 
way  the  cost  of  a  mechanical  broke  and  its  maintenance  are  saved 
— bv  no  means  small  items.  A  simple  holding  brake  is,  however, 
necessary  to  hold  the  load  steady  in  any  position.  Also  the  field  of 
the  motor  has  to  be  excited  from  the  supply  mairs,  since,  if  the  field 
were  self-exciting,  the  load  would  fall  rapidly  at  the  commencement 
of  lowering. 

In  connection  with  controllers  for  travelling,  kc,  they  can  be 
arranged  so  that  the  motor,  when  switched  off  and  running  by  its 
own  momentum,  acts  as  a  generator  short-circuited  across  a  vari- 
able resistance,  thus  dispensing  with  a  mechanical  stopping  brake. 
A  special  feature  of  this  control  is  the  fact  that  the  braking  posi- 
tions are  effective  for  both  directions  of  movement ;  a  contact  devi«o 
automatically  reverses  the  connections  before  the  controller  handle 
has  reached  the  positions  corresponding  to  the  direction  of  travel. 
This  arrangement  has  the  great  advantage  th  at  the  braking  action 
is  not  interrupted  in'the  middle  position  of  the  controller,  which  causes 
heavy  sparking  at  both  the  controller  and  commutator,  and  that  it 


Fig.  4. — DonBLE  Controller  operated  ry  a  Single  Handle. 

is  effective  even  if  the  operator  should  overrun  the  middle  position. 
It  is,  therefore,  specially  suitable  for  remote  control.  This  patented 
arrangement  has  the  further  important  advantage  that  the  change- 
over switch  is  alive  only  during  the  short  time  of  braking  and  not 
in  the  power  positions,  and  it  can,  therefore,  be  made  very  small. 

Figs.  2,  3  and  4  show  a  controller  with  automatic  return  to  "  off  " 
position,  a  horizontal  controller  with  vertical  lever  and  catch,  and  a 
double  controller  operated  by  a  single  handle. 


PARLIAMENTARY  INTELLIGENCE. 


LONDON  ELECTRIC  SUPPLY  BILLS. 

In  our  report  of  (he  procePtUngs  of  the  House  of  Loriks  C'liminitteo 
on  the  London  and  District  Electricity  Supply  Bill  in  Tin  Eladririan 
for  May  22  we  referred  to  the  evidcnee  of  llr.  .j.  S.  Coiiradi.  superinten- 
dent of  the  London  faetorics  of  Messrs.  Vickers.  Sons  &  Maxim,  in  which 
evidence  reference  was  made  to  resolutions  which  had  lieen  passed  at  a 
nieetini;  of  Lomlon  inaiiiifactnrers  in  lonnectioii  with  the  London  and 
District  Electricity  Supply  Hill,  I9U8.  Mr.  ConkadI  put  in  a  list  of  57 
firms  which  had  approved  the  resolutions  pas.sed  at  the  meeting  referred 
to,  which  were  as  under  : — 

1.  That  in  the  opinion  of  this  meetini;  of  [.Kindon  manufacturers,  the 
prices  at  present  charged  by  authorised  distributors  for  the  supply  of 
electrical  e  icrgy  for  power  |)urposes  are  high,  and  that  manufacturers 
are,  owing  to  these  prices,  precluded  from  availing  themselves  to  the  full 
of  the  advantages  attending  the  use  of  electricity  for  power  |i\irposes. 
This  meeting  further  considers  that  the  establishment  of  an  under- 
taking which  would  afford  a  cheap  supply  of  ek-ctricity  for  power  pur- 
jjoses  throughout  London  and  the  adjoining  areas  would  be  of  great 
benefit  to  the  industry  of  London,  and  that  the  time  has  arrived  when 
Parliamentary  .sanction  to  such  a  scheme  should  no  longer  be  delayed. 
This  meeting  is  further  of  opinion  that  it  would  be  to  the  advantage  of 
manufacturers  to  use  electricity  for  power,  instead  of  using  separate 
installations  of  either  steam  or  gas  plant,  at  the  prii'es  contemplated 
under  the  London  and  District  Kleitricity  Supply  Bill,  excqit  in  special 
cases,  and  that  if  th<'se  prices  were  in  vogue  a  very  considerable  increase 
in  the  use  of  electricity  for  power  ]>urposes  would  take  place. 

2.  That  a  committee  be  formed  to  confer  with  the  promotors  of  the 
London  and  District  Electriiity  Su))ply  Bill,  and.  subject  to  their  obtain- 
ing such  concessions  as  they  may  deem  necessary  in  the  interests  of  manu- 
facturer.-, and  other  power  users,  to  arrange  to  support  the  measure  by 
evklenee  or  otherwise  a.-  may  he  deemed  fit. 
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Mr.  Conradi  s;nd  that,  ujito  the  jti-csent,  none  of  tlie  concessions  referred 
to  in  the  second  rcsohition  had  been  obtained  from  the  ])romoters  of 
the  bill.  The  concessions  related  to  the  interpretations  to  be  put  upon 
clauses  53  and  .50  of  the  bill. 

Cross-examined  by  Mr.  MuNROE  :  The  list  of  firms  was  made  ii])  of 
those  present  at  tlie  meeting  and  of  some  who  were  not  present  but  who 
had  expressed  their  approval  of  the  resolutions  since. 

-Mr.  (ill, I,,  manager  of  .John  .Jenkins  ami  .Johnson  &  Son  (Ltd.),  cement 
manufacturers,  said  his  comjjany  were  large  users  of  power.  They  had 
electrical  machines  installed  of  about  240  kw.  capacity.  They  also 
took  .500.000  units  from  Poplar  Council  and  1,300  units  from  Stepney  per 
annum,  at  OSd..  0-9d.  and  Id.  respectively.  He  thought  that  under 
the  present  bill  he  would  be  able  to  get  current  cheaper,  and  he  there- 
fore supiiorted  it.  He  knew  Stepney  Council  supplied  energy  cheaper 
than  any  other  authorised  authority  in  London. 

Mr.  A.  L.  Rider,  chairman  and  managing  director  L.T.  &  S.  Rly.  Co.. 
.said  his  company  had  about  .5  miles  of  line  operated  by  electric  traction, 
which  started  working  in  1905.  They  had  been  endeavouring  to  get 
a  supply  cf  power  for  some  years  jirevioHsly.  The  difficulty  was  that 
the  authorised  companies  or  local  authorities  could  not  supply  out  of 
a  certain  area.  Ultimately  they  came  to  an  arrangement  with  the 
Underground  Electric  Railways  Co.  for  a  supply  of  power,  but  there  was 
.some  loss  owing  to  the  distance  of  transmission.  They  were  consuming 
something  like  7,506,000  units  per  annum.  They  were  so  .sati-sfied  with  the 
results  of  electric  traction  that  they  were  desirous  of  extending.  The 
advantages  to  his  company  of  a  supply  of  electric  ]iower  at  a  cheap  rate 
were  such  as  could  not  be  estimated.  He  considered  the  terms  of  the 
bill  would  give  them  this  supply  at  much  lower  rates  than  could  be  pro- 
cured elsewhere  at  present.  If  the  present  companies  couKl  supply  out- 
side their  area  and  at  as  cheap  a  rate  as  provided  in  the  bill  his  company 
would  be  just  as  willing  to  take  current  from  them. 

Jlr.  Green,  chief  goods  manager,  L.  &  N.W.  Rly-,  said  his  eompany 
had  obtained  powers  for  an  electric  line  from  Euston  to  Watford,  the 
erection  of  a  generating  station  being  provided  for,  the  object  being  to 
develop  the  suburban  traffic,  which  they  had  not  hitherto  specially 
catered  for.  He  had  carefully  considered  the  present  bill  in  company 
with  the  company's  electrical  expert,  and  thought  it  would  be  an  advan- 
tage to  take  current  from  its  promoters  for  power  to  work  the  line.  This 
would  obviate  large  capital  expenditure  on  a  generating  station  of  their 
own  before  they  got  the  traffic.  The  company  would  not  care  where 
ihey  got  their  supply  from,  so  long  as  they  got  it  from  a  reliable  source 
.It  the  rates  set  out  in  the  bill. 

.Mr.  .J.  .\LicGRE(!OR,  one  of  the  managing  directors  of  Johnson  & 
Plnllips,  Old  Charlton.  Kent,  said  that  at  present  they  were  employing 
electrical  power  to  about  300  kw.  capacity,  the  annual  consumption 
being  over  .500,000  units,  from  the  South  Metropolitan  Co.,  at  Ud.  per 
unit  for  lighting  and  1  ]d.  for  ])Ower.  If  they  could  obtain  electric  power 
at  more  rea.sonablc  rates  they  would  be  able  to  extend  their  works.  The 
fsu|)ply  must,  however,  be  not  only  cheaj)  but  reliable.  If  cheap  supply 
could  be  had  in  any  quantity  that  might  be  required  it  would  lead  to  a 
very  large  extension  in  the  use  of  electric  current  for  power.  The  prices 
set  out  in  the  bill  would  mean  a  very  large  .saving  to  his  company. 

.Mr.  C.  M.  SiMp.soN  (.J.  H.  Simi)son  «S:  Co.,  engineers)  .said  they  had 
plant  of  1.50  II. p.  capacity  for  generating  electricity  and  also  tooli  from 
the  Westminster  Company  about  144,000  units  per  annum  at  l.!d.  jicr 
unit.  The  proposed  charges  in  the  bill  would  be  advantageous  to  them. 
I'hcir  maximum  demand  would  be  under  2.50  kw.,  and  they  would  there- 
fore gel  thi-ir-  supply  from  the  authority  in  the  district  who  wovdd  olilain 
it  in  bulk  from  the  <  onipany. 

.Mr.  .liiiiN  Lain.;,  engineer  to  the  London  Central  .Markets  Cold  Storage 
Co..  said  they  v,ere  at  present  getting  current  from  the  Central  Markets 
Co.,  but  supply  at  the  |)riccs  in  the  bill  would  result  in  a  considerable 
.saving  to  them.  He  did  not  care  where  he  got  his  current  from  so  long 
a.s  he  got  it  at  a  cheap  rate  and  from  a  reliable  source. 

■Major  Traveks  (Spottiswoode  &  Co.,  printers)  said  his  linn  emplov<-d 
bi'twccn  !l.50  and  1.000  men  and  use<l  aljout  .55,000  iniils  of  electric- 
I  rurgy  per  annum,  purchased  from  the  Charing  Cross  &  City  Co.  at  1<1. 
to  Ijd.  per  unit.  They  also  used  a  large  steam  |ilanl.  They  would  be 
glad  to  change  from  steam  to  electric  driving  if  they  i-ould  obtain  |iower 
at  a  low  price.  There  was  a  great  saving  in  space  by  I  he  use  of  the 
elctrir'  drive,  and  as  printing  marhines  were  only  in  use  about  one-third 
of  (he  time  niiuh  of  the  steam  power  wa.s  wasted.  He  welcomed  the  bill. 
Mr.  A.  .1.  Davis  (engineer  to  Ksly  Hros.,  amiruinilioii  manufaclnrers) 
said  his  firm  used  electric  energy  for  driving  small  machini-s.  .\l  present 
about  .5(M).000  units  per  annum  were  used.  He  thought  the  bill  woidd  be 
an  advantage  lo  ihem. 

On  Kii.hiy,  .Mr.  .\.  C,  LinoN.  .M.I>.,  i,,  ,..v;,„,inalion  bv  .Mr.  Kil/.C.rald. 
said  he  was  chairman  of  I  he  ^•ork»hirl•  Kli.  Iric  I'owcr  ('o.  and  a  director 
r>f    Kleelrieal    Dislrilnilion    of    Yorkshire.    I.ld.      The    Power  Company's 

■  oca  was  I.H(Kt  scumre  miles  in  extenl.  Mr.  Parshall  wan  calleil  in  by 
I  he  company  after  they  got  their  bill.  The  Hhures  were  hirgelv  lake'n 
lip  by  inanufaeturerii  in  I  hi'  area.  The  deiiiuiid  for  power  had  steadily 
inerea.,ed,  und  they  v.  ere  now  making  .sufficient  reserve  to  pay  all  expenses 
and  interest  on  borrowed  .  apital.  They  had  made  agreements  to  supi)ly 
between  700,000  .inrl  HOO.OIKJ  ii.l-.  The  O.ssett,  Hoiiley.  Horsforth. 
Hipjierholme  and  Sf)Werl>,\  liridge  Councils  had  transferred  their  orders 
to  the  <ompany  and  for  (Jomersal  and  Liverncdge  the  Distribution  Com. 
pany  had  taken  out  an  original  order  with  the  lonscnt  of  the  local 
authority.  The  company  siipplirri  Pudsey  Corporation  and  Mlrlield 
and  KnyenMhorpe  Distrii  I  Council,  anil  an  agreement  hail  been  made 
wilh  HnghoiiBc  Corporation,  who  would  dose  down  their  Btalion  and 
Ink--  IIk    who],,  of  thiir  supply  fr.iin  llie  M.ni|paiiy.      Th<v  had  agreed  t.. 

■  iipply  III  the  aiea^  <if  L'li  |..ral  aulliorilie,.       II,.  |  „  hI  auljiorilie-  ..ppose.l 


the  company  severely  when  they  applied  for  their  powers,  but  had  since 
found  the  com|)any  beneficial  to  them.  The  establishment  of  a  gene- 
rating station  had  a  tendency  to  brmg  new  industries  into  a  district. 
On  land  atljoining  the  Yorkshiie  Company's  station  there  had  just  been 
erected  a  factory  for  making  calcium  carbide.  That  had  hitherto  been 
done  in  Norway  or  Niagara,  or  wherever  there  might  be  eheai)  water 
power,  but  the  York,shire  Company  were  able  to  supply  current  at  such 
a  price  that  they  could  establish  the  works  in  their  district.  He  believed 
it  was  the  first  time  calcium  carbide  had  been  made  in  this  country  on  a 
manufacturing  scale.  The  Power  Company  had  not  yet  established  a 
depreciation  fund.  Their  dividends  were  limited  to  8  per  cent.,  but  if 
they  reduced  their  prices  they  could  increase  their  dividend.  There  was 
no  purchase  clause  in  their  Act,  because  the  dividends  were  limited. 

By  Mr.  Freeman  (for  L.C.C.)  :  Under  their  Act  they  had  to  sub- 
stantially commence  their  works  in  two  years,  and  their  station  was  to 
supply  in  four  years.  That  clause  had  not  prevented  their  success. 
The  clause  relating  to  the  ratio  of  charges  for  current  and  dividends  was 
the  ordinary  sliding  scale  clause  in  Electric  Power  ,\cts. 

By  Mr.  Blennerhassett  (for  Westminster  Corporation)  :  They  had 
no  power  for  direct  supply,  except  to  railways  and  tramways,  in  the 
districts  of  authorised  distributors,  without  their  consent. 

By  Mr.  Seymour  Bushe  (for  promoters  of  the  Westminster  and  Ken- 
sington Bill)  :  They  had  no  clause  corresponding  to  the  250  kw.  clause  M 
in  the  jtresent  bill.      Below  250  kw.,  if  they  did  not  obtain  consent  from           fl 
the  distributor,  the  question  had  to  be  referred  to  the  Board  of  Trade.  " 

Mr.  W.  B.  WooDHOVSE,  engineer  and  manager  of  the  Yorkshire  Com- 
pany, was  asked  to  give  particulars  of  their  prices,  and  said  they  charged 
£6  per  kilowatt  and  {d.  per  unit.  They  did  all  the  conversion  and  they 
guaranteed  the  maximum  price  should  not  exceed  l|d.  The  maximum 
distance  at  which  their  station  supplied  was  to  the  Distribution  Company 
in  Horsforth,  IS  miles  away,     IS  miles  wa.s  not  the  limit. 

Jlr.  LrpTON  (cross-examined  by  Mr.  W.  E.  Tyldesley  Jones,  for  pro- 
moters of  Joint  Committee  Bill)  :  The  company  had  no  competitor 
outside  the  boroughs.  There  was  no  analogy  between  his  company's 
area  and  the  area  of  London,  They  were  in  the  coalfields  and  paid 
between  7s,  and  8s.  for  coal.  The  Kitson  clause  did  not  ap|)ly  to  the 
Distribution  Company,  and  through  that  company  they  could  supply 
free  from  the  restrictions  of  the  Kitson  clause. 

By  Mr.  RiciG  (for  Corporation  of  London)  :  In  the  cities — Leeds, 
Bradford  and,  he  thought,  Sheffield — the  company  described  a  circle 
of  about  a  mile  round  an  area,  with  the  town  hall  as  the  centre,  which 
was  restricted  as  to  laying  mains.  They  had  power  to  take  their  mains 
through  these  centre  areas,  but  did  not  wish  to  do  so,  as  there  were  no 
large  works  there,  and  the  sup])ly  woultl  be  done  by  the  I>istribution 
Company.  Certain  conditions  in  their  bill  had  a  hampering  elfect, 
and  if  released  from  those  conditions  the  undertaking  would  undoubtedly  ■ 

have  made  gre'ater  )irogress.     The  company  was  not  authorised  to  sujiply  ^ 

for  lighting.  Installing  of  plant  for  consumers  was  part  of  the  business 
ordinarily  carried  on  by  power  companies,  and  this  was  advantageous  for 
consumers. 

-Asked  by  the  Chairman  to  explain  the  hampering  conditions  in  the 
Yorkshire  Company's  Act,  Mr,  Lujiton  said  consumers  in  towns  where 
the  Corporation's  supply  was  compulsory  would  prefer  to  t.ike  current 
from  the  comjiany  but  coulrl  not  do  so.  In  (>laces  where  there  were  no 
provisioiud  orders  the  company  could  supply  for  jtower  purposes  and  for 
lighting  on  premises  where  ]iowcr  was  used. 

Sir  Hugh  Hell  was  here  re-called,  but  befoi-e  his  examination  com- 
menced, -Mr.  FitzUerai.d  stated  that  it  was  ]iroposed  to  alter  the  word- 
ing of  the  pun  h.ise  clause  (clause  05,  lines  31.  <•!  seq.)  so  thai  i1  will  read 
upon  the  terms  of  the  jiurehasing  body  jiaying  to  the  eoiup,an\'  a  sum 
equal  to  the  amount  ex]tended  by  the  company  upon  the  undertaking 
and  projn  r/fi  eh.-irgealile  lo  capital  account  "  and  so  on.  the  word  "  pro. 
perly  "  having  been  transpo.seil  from  its  original  position  preceding  the 
word  "  expended,"  Sub-sect i(ms  4  and  5,  relating  to  the  auditing  of  the 
com[)any's  accounts  annually  and  the  deposit  of  a  copy  of  the  ai'counts 
wilh  the  Hoard  of  Trade  and  giving  authority  to  the  Board  of  Trade  to 
appoint  such  .ludilor.  were  to  be  struck  out  by  the  desire  of  the  Hoard  of 
Traile,  who  pi-oposed  that  the  auditor  should  be  appointed  by  Ihem 
under  the  provisions  of  the  Klectric  Lighting  ,\cls.  This  was  only  .i 
drafting  alteration.  New  sub-sections  wen*  pro]iosetl,  tme  pro\  iding 
that  sums  to  be  determined  by  the  auditor  should  be  pl-accd  aside  for 
niaintenanie  of  buililings,  pl.iul  ami  appar.ilus,  another  giving  the  com. 
pany  (he  right  lo  jippeal  to  the  Hoard  of  Trade  in  regard  to  the  ami>unt  so 
delcrmiiu'd,  and  a  third  providing  thai  sums  (Expended  for  renewals 
shall  not  be  considered  iirctpcrly  chargeable  lo  capital  account. 

Sir  III  liii  Hici.i,  said  ihv  elTect  of  Ihe  proposed  alteration  would  be  lo 
carry  oul  whal  he  h.id  agreeii  li>  in  rross-e\ainination --(hat  (he  plan! 
should  be  kepi  tu  I'dieieut  Working  order,  thai  a  rcncwjil  funi!  sln>uld  be 
formed,  and  that  I  he  auditor  should  determine  whether  the  amounts 
placed  to  same  weii'  sufficient.  He  had  considered  llu'  ipieslion  of  whal 
III"  could  .say  further  on  the  subject  of  linanee.  and  he  might  intoriii  llu- 
Committee  Ihat  Sir  Kilward  Tennant  had  agreed  (o  place  hiiusilf  in  the 
same  jposition  in  regard  to  the  scheme  as  he  (Sir  Hugh)  had  taken  up. 
He  might  put  it  that  he  (.Sir  Hugh)  would  increase  the  imouni  he  had 
slated  from  £2.50.000  to  £3.50.(H»0. 

liy  Mr.  FuEE.MAN  :  He  still  intended  that  the  pureha.se  clau>e  should 
requiri'  the  purchasing  authority  (o  make  up  the  company's  dividends 
to  II  per  cenl. 

Oil  the  suggestion  of  the  Chairman,  it  wa.i  decided  Ihat  counsel  should 
confer  on  the  renewal  fund  and  piirehasr  clause  ipieslions,  and  see  how 
nearly  they  could  make  their  views  approach  each  other.  Mr.  KitzOKhami 
sail!  (he  complete  rejirinled  purchase  elaiiNO  would  Ito  »ubniiltcd  lo  Ihe 
Conimitlee  on  Moiidnv. 
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\\  lull  thu  ('i)iiiniitti-i'  met  nn  .Muiula^y,  Mr.  I'itzGekai.h,  iTplyinm  to 
Mr.  .Scyiiioiir  Biislic.  said  it  was  not  projwsed  to  alter  the  sthedulo  of 
jtrires  in  i-laiise  ."»2  of  tin*  lull. 

.Mr.  Kit/.(Jkk.\i.1)  anntmin-cd  that  the  itromotcrs  and  their  foiinsel 
Iwul  had  a  conferoiuc  with  London  County  Council,  hut.  although  the 
parties  had  not  nearer  than  they  were,  tliey  had  not  arrived  at  an  agree- 
ment, and  ne<;otiations  woulil  he  resumed. 

.Mr,  Krkkman  said  they  hail  arrived  at  a  elearer  understandinjx  of 
eaeh  other's  views  than  lhe\'  couKl  have  done  at  a  jaihlir  iinpiiry,  hut 
as  they  ihoufiht  it  desirable  to  know  the  views  of  the  borough  eotnieils 
iM-fore  eoming  to  a  final  decision,  it  was  not  proposed  to  make  any  further 
jiroposal  at  present. 

Mr,  \V.  B.  WooDHousK  (engineer  and  manager  of  the  Yorkshire 
rieetric  Power  Co.),  examined  by  .Mr.  Clode,  said  with  regard  to  Mr. 
I.tipton's  statement  that  the  local  authorities  had  an  absolute  veto 
regarding  supply  by  tlie  Company,  that  was  the  case  e.veept  where 
the  local  authority  had  sold  its  order.  In  that  case  the  distributing 
company  had  only  a  veto  if  the  business  had  been  brought  under  the 
Power  .\ct  instead  of  the  Elci'tric  Lighting  .\ets.  The  average  prices 
received  by  his  company  wa.s  below  Jd.  per  unit.  They  suiiplied  large 
consumers  at  £4  per  kilowatt,  and  at  25  per  cent,  load-factor  the  charges 
worked  out  at  0t>9d.  per  unit.  Their  charges  were  very  much  lower 
than  the  prices  in  the  present  bill.  Their  works  costs  had  gone  down 
to  lllHSd.  per  unit,  and  he  estimated  that  when  their  present  station 
was  fully  loaded  the  cost  would  be  O'l.'Jd.  He  was  at  Newcastle  for 
some  time.  There  were  formerly  eight  generating  stations  there  but 
five  had  U'en  converted  into  sub-stations  and  were  taking  bulk  supply. 
The  Yorkshire  Comjiany  made  a  regular  start  in  December,  lil04,  not 
1!W3.  The  increase  in  demand  last  year  was  over  100  per  cent.,  and  this 
year  would  be  considerably  in  excess  of  that.  Not  one  of  the  large 
textile  mills  in  Leeds  took  electrical  powei  for  all  their  machinery,  and 
it  was  practically  the  same  in  all  the  towns  in  Yorkshire.  The  com- 
pany had  obtained  >even  textile  mills,  who  took  all  their  power  from 
the  public  mains,  and  a  number  of  other  mills  were  using  it  for  part  of 
their  machines.  The  it. p.  in  use  in  the  district  where  their  mains  ex- 
tended at  present  was  3t),000,  of  which  they  were  supplying  8,000,  and 
they  had  contracts  for  another  2,(K)0.  In  Leeds.  Bradford,  Batley, 
Dewsbury,  .Morley  and  all  the  districts  in  the  neighbourhood  of  the 
company's  mains  where  there  was  a  supply  by  the  local  authorities, 
power  users  had  asked  the  local  authorities  to  c-onsent  to  the  company 
giving  supply,  or,  alternatively,  to  supply  as  cheaply  themselves,  and 
in  practically  every  case  the  local  authority  had  refused.  Thornhill 
Council  recently  proposed  to  apjily  for  a  provisional  order,  but  agreed 
to  put  a  clause  in  the  order  renouncing  their  power  of  veto.  In  the  whole 
of  their  area  of  supply  the  h.p.  required  had  been  estimated  at  2,000,000. 
The  principal  towns  reserved  power  to  take  bulk  supply,  but  objected  to 
the  company  supplying  in  their  areas.  They  had  not  a  Kitson  clause, 
unfortunately.  If  they  had  not  been  hampered  by  the  provision  as  to 
not  supplying  without  the  local  authorities'  consent  they  would  have 
been  able  to  erect  their  four  generating  stations  and  to  have  given  a 
su[iply  from  each,  in  which  case  he  thought  they  would  have  done  an 
immensely  larger  business.  Some  manufacturers  had  moved  their 
factories  out  of  the  boroughs  to  get  the  outside  supply,  and  the  boroughs 
had  so  lost  in  the  rates.  They  would  prefer  to  have  the  Kitson  clause^to 
the  weak  clause  they  had.  He  thought  they  should  have  an  appeal  to 
the  Board  of  Trade.  They  had  an  ajjpeal  in  the  case  of  companies' 
refusal,  but  the  companies  had  never  refused. 

Sir  Ralph  Littler  objected  to  the  postponement  of  the  settlement 
of  the  purchase  clause.  The  conferences  on  the  subject  should  have 
been  held  earlier,  Peoi)le  had  been  forming  their  conclusions  on  the 
clause  as  it  stood  and  the  promoters  should  endeavour  to  establish 
their  case  as  it  stood,  and  if  afterwards  there  were  some  new  feature,  it 
was  in  their  lordship's  dis<-retion  to  say  whether  they  should  intiod\ice  it. 

The  Chairman  said  the  ]irocedure which  had  been  adopted  with  regard 
to  the  purchase  clause,  at  his  own  suggestion,  was,  no  doubt,  slightly 
irregular,  and  as  it  had  been  challenged  perhaps  they  had  better  stick  to 
the  regular  course  of  proceeding. 

Mr.  L.  .Mai.tbv.  chartered  accountant,  member  of  the  firm  of  Deloittc, 
Plender,  (h'iffiths  &  Co.,  was  therefore  called  by  Mr,  FitzGerald.  and  gave 
evidence  on  the  general  tpiestion  of  borrowing  |)Owers.  dejireciation 
allowances,  reserves,  arbitration.  &c.  On  the  fpiestion  of  plant  renewals, 
-Mr.  Maltby  said  supposing  the  com|iany's  plant  had  been  worn  out  and 
they  had  started  again  with  fresh  plant,  and  at  the  end  of  the  42  years 
there  was  only  half  the  life  of  the  plant  left,  half  the  cost  of  the  jjlant 
would  represent  the  value  from  the  auditors'  point  of  view,  but  it  might 
not  satisfy  a  valuer  under  the  ]HHH  Act.  Suppose  the  conij)aiiy  spent 
a  large  sum  on  copper,  its  value  in  the  books  would  be  the  cost,  less  a 
certain  percentage  of  dejireiiation,  but  if  a  valuer  came  in  and  there 
had  been  a  heavy  depreciation  of  cojiper  he  might  value  it  at  the  de- 
preciated amount,  and  the  company  would  suffer  a  hcMvy  loss.  If  a 
proper  ilcfinition  of  the  ■'then  value"  were  arrived  at  he  thought 
there  would  be  no  harm  in  having  those  terms  in  the  bill,  if  it  had  the 
effect  of  removing  uncertainty.  If,  after  10  years'  working,  the  com- 
pany, in  Older  to  take  up  some  newly-invented  machinery,  scrapped 
their  original  machinery,  the  whole  of  the  value  of  the  difference  in  its 
life  between  10  and  2.5  years  would  have  to  be  \vTitten  off.  Each  section 
of  the  plant  would  have  to  be  dealt  with  on  its  merits.  The  difference 
would  have  to  be  placed  to  suspense  account,  and  written  off  in  a  reason- 
able period. 

In  answer  to  the  Ch-^^ir.man  :  The  unexpired  portion  of  the  life  of  the 
plant  would  be  in  the  books  as  an  as.set,  but  the  asset  would  not  exist, 
and  the  balance  would  have  to  be  written  off  by  depreciation  fund,  or 
it  would  be  reason.tble  (o  allow  it  to  be  written  olT  over  a  short  period  of 
years.     If  they  were  to  be  purchased  at  the  "  then  value  ''  they  would 


get  a  larger  sum  if  they  [lUt  in  new  ma<-hinery  near  the  end  of  their  Iciin, 
but  in  any  ca.se  they  would  lose  the  value  of  ihi'  old  |]lanl.  If  the  com- 
pany had  not  been  able  to  pay  dividends  until  luarly  the  end  of  their 
period  they  should,  he  considered,  be  given  the  opportunity  of  running 
another  10  years.  If  only  4  per  cent,  had  been  paiil  in  dividends  for  the 
42  years  the  amount  the  purchaser  would  have  to  pay  to  make  up  the 
dividends  to  •>  per  c  cut.  would  be  .'tj  millions. 

In  reply  to  a  rcm.irk  by  the  Chairman  that  the  Witness's  suggestion 
that  if  the  company  h.id  not  been  doing  well  Ihcy  slioidd  be  allowed  a 
longer  period  threw  <iuite  a  new  lighl  upon  the  i>ill.  .Mr.  KiTZ(!i;iiALU 
called  attention  to  the  fact  that  clause  l).5  provided  that  the  purchasing 
authority  had  the  option  of  purcha.se  at  42  years  or  any  siibsetpient  period 
of  10  years.  There  was  no  obligation  to  make  up  the  dividends  at  the 
52  years.  Clause  fi4  was  a  comjiaratively  new  proposal,  instead  of  ;i  slid- 
ing scale. 

By  Sir  Ralph  Litti.kr  :  .\s  the  purchase  clause  originally  stood  it 
might  he  possible  to  make  the  purchaser  pay  for  plant  that  had  been 
scrapped.  He  was  told  the  clause  that  had  been  proviiled  had  great 
weight  with  capitalists.  The  system  of  selling  at  the  amount  of  the 
properly  ex|)en(led  capital  was  certainly  not  meant  to  increase  the  pur- 
chase price,  but  to  create  a  feeling  of  safely  for  the  investor.  The  idea 
was  that  the  value  might  he  too  great  at  the  end  of  42  years,  and  some 
plan  had  to  be  devised  to  c\it  it  down.  The  method  of  returning  the 
ca))ital  was  arrived  at  so  that  the  investor,  if  he  had  not  had  a  large 
return,  woidd  at  any  rate  get  his  capital  back.  Xo  one  could  tell  how 
a  valuation  of  the  works  would  I'ome  out.  It  was  commonly  thought  to 
mean  scrap  iron  value. 

Mr.  FiTz(iKRALt)  here  announced  that  an  agreement  had  been  come 
to  with  the  Commissioners  of  Works  in  accordance  with  Standing  Order 
No.  101)  of  the  House  of  Commons,  and  clauses  and  amendments  had 
been  agreed  with  the  Board  of  Trade.  Clauses  in  the  fillcd-up  l>ill  had 
also  been  agreed  with  the  Thames  Conservancy,  the  Duchy  of  Coitiwall, 
the  Metropolitan  Water  Board,  Camberwell  Council,  the  Inns  of  Court, 
the  Duke  of  Bedford,  the  London  United  Tramways,  the  sewers  authori- 
ties of  Havering-attc-Bower,  Essex, and  We.st  Kent,  and  all  the  railway 
companies  in  the  metropolis,  with  the  exception  of  one. 

This  concluded  the  case  for  the  promoters. 

THE  OPPOSITION  CASE. 

Mr.  Weddekbi'rn  (for  Croydon),  in  opening  the  case  for  the  opposi- 
tion, said  Mr.  Parshall  had  stated  that  Croydon  was  not  essential  to  the 
scheme.  In  1905  and  lOOli  the  power  companies  agreed  to  clauses 
for  (_'roydon  in  regard  to  wayleaves,  breaking  up  of  roads,  and  also  pro- 
viding that  the  powers  of  the  Acts  then  propo.sed  or  of  the  principal 
Acts  should  not  be  exercised  in  Croydon  except  (n)  for  obtaining  access 
to  places  beyond  ;  (/<)  for  supply  to  railway  companies,  docks,  naviga- 
tions or  Government  dejiartments';  and  (c)  for  supplying  energy  to  the 
Corporation  by  agreement  only.  He  thought  he  same  clauses  should  be 
given  to  Croydon  in  the  present  case.  He  contended  that  no  advan- 
tage to  any  ])erson  in  Croydon  had  been  shown.  If  the  company  coui- 
])eted  with  Croydon  Corporation  they  would  do  so  on  unequal  terms. 
The  company  took  jiowers  to  supply  fittings,  &e..  and  the  Corporation  had 
no  such  powers.  The  bill  also  provided  that  the  company  co\ild  apply 
for  provisional  orders  and  it  might  be  used  as  an  argument  hereafter  that 
this  Committee  had  contemplated  the  company  applying  for  provisional 
orders  for  lighting.  If  the  company  could  compete  with  the  Corpora- 
tion for  lighting  the  position  would  be  an  absolutely  impossible  one  for 
the  Corporation. 

Mr.  A.  C.  Cra.mb,  borough  electrical  engineer  of  Croydon,  said  there 
was  not  much  room  for  factories  in  CYoydon.  There  would  be  no  advan- 
tage for  the  Corporation  either  to  combine  with  the  hulk  comjiany  or  to 
scrap  their  works.  The  £2,000  a  yearwhich  the  Cori)oration  had  applied 
to  relief  of  rates  for  the  last  two  years  would  be  lost.  'The  figures  in 
Mr.  Hammond's  tables,  particularly  in  regaid  to  coal  consumption,  were 
inconsistent  and  unreliable.  More  than  half  the  income  at  Croydon 
was  for  lighting.  The  imome  from  power  supply  was  growing — .so  far 
as  there  was  any  power.  As  to  whether  a  large  power  consumer  would 
think  of  taking  a  sup|ily  at  the  Corporation's  prices  for  power,  which 
varied  from  2.U1.  to  l.'.d.,  they  had  not  had  [to  consider  the  case  of  the 
large  consumer.  Their  coal  cost  from  15.s.  to  23s.  a  ton,  and  would,  if 
their  output  were  doubled,  only  increase  by  .50  per  cent.,  as  they  would 
use  larger  units  of  machinery,  which  would  be  much  more  economical. 
The  charge  for  water  went  to  the  Corporation  waiter  department,  so  that 
it  did  not  really  matter  whether  it  was  high  or  not. 

Mr.  E.  R.  Dkbenham.  chairman  of  the  .Marylebone  Electricity  com- 
mittee, said  when  they  took  over  the  undertaking  of  the  Metropolitan 
Electric  Sup]jly  Co.  in  their  area  they  were  given  to  understand  that 
no  competition  woidd  he  allowed.  They  had  reduced  their  charge  for 
current  for  lighting  from  5-|.5d.  to  4-42d.,  and  they  had  a  good  profit  in 
hand.  Their  charge  for  power  was  2d.  per  unit  for  the  first  125  hours 
per  (piarlcr  and  Id.  after.  Large  consumers  were  given  25  per  cenl. 
discount  above  £50  per  quarter.  Their  prices  were  about  2d.  per  unit  all 
round.  If  there  were  not  the  amount  of  the  award  (£l,2.50,OI)tl)  lo  con- 
sider, they  were  advised  by  their  engineer  that  they  could  supply  more 
cheaply  than  the  power  company.  Their  load  factor  was  15  per  cent. 
He  thought  Marylebone  should  be  dealt  with  as  it  was  dealt  with  in  the 
Administrative  Bill.  They  had  no  power  consumer  with  a  maximum 
demand  of  2!50  kw.  They  feared  if  the  company  came  in  they  would 
have  to  reduce  their  prices,  because  of  the  threatened  comjietition. 
They  supplied  nearly  !t00  kw.  for  power  and  the  demand  had  grown 
140  per  cent,  in  the  last  two  years.  Their  works  could  deal  with  double 
their  present  output.  They  could,  at  small  cost,  increase  their  capcaity 
to  l(i.(MK)kw. 
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"THB  BliBOTKICIAN"  INDUSTRIAL  SDPPIiBIWBNT 

With  the  number  of  "  The  Electbician  "  for  Sept.  14,  1906,  was  issued 
the  first  of  a  series  of  "  Industrial  Supplements,"  to  be  published  from 
time  to  time  with  "  The  Electrician."  The  twenty-third  issue  of  the  Sup- 
plement is  issued  (Gratis)  with  the  current  number  of  "  The  Electbician.  ' 

The  "  Industrial  Supplement"  is  a  comprehensive  record  ol  develop- 
ments in  Electrical  Plant,  Machinery,  Apparatus,  Acoessoriee,  Sundries 
and  Materials,  and  of  their  proved  suitability  for  various  Industrie  1 
purposes. 

We  invite  descriptions  and  illustrations  of  New  Applications  of  Eleotri- 
oity  to  Industry,  and  shall  cordially  welcome  any  assistance  we  may 
receive  in  connection  with  the  Supplement. 

The  "Industrial  Supplement"  is  holed  for  filing  or  banging,  and 
filing  covers  can  be  supplied  for  holding  6  or  12  issues. 


METAL  LAMP  PROBLEMS. 

Interest  in  what  'My.  Mordey  calls  the  "  wire  lamp," 
but  what  we  prefer  to  call  the  "metal  lamp"  in  contra- 
distinction to  the  carbon  lamp,  if  ablireviations  are  to  be 
introduced,  continues  unabated,  and  last  week  j\lr.  Hi'GO 
Hirst  read  a  Paper  on  "  llecent  Progress  iu  Tung.sten 
IVIetallic  Filament  Lamps  "  licfore  a  crowded  audience  at 
the  Institution  of  Electrical  Kii<^iueeis.  As  was  natural, 
the  I'aper  was  devoted  largely  to  proccs.scs  of  manufacture 
(ill  so  far  as  these  are  disclosed  to  tlie  public  by  patent 
spcciticationsi.and  with  the  properties  of  metal  la iiip.s,  though 
siiiiic  iiifDiiii.itioii  of  a  general  liiiid  \v;is  also  given.  In  the 
(bsciissiim  which  followed  the  reading  of  the  Vaper,  Dr. 
I.niis  rii;i,i,  I'Mipliasised  some  nf  the  dill'ereiices  which  exist 
lictwceii  this  eiiuiitry  aiul  .\ii;crica.  In  America  tlie 
shading  of  lamps  apjiears  to  \\v  more  general  than  with  us, 
and  lighting  by  dilliisioii  rather  than  diri'clly  is  becoming 
more  practlcabh'.  Owing  (n  the  higli  elliciency  of  luetnl 
lamps,  indirect  illiiminatiosi  by  means  of  reflected  liglillic- 
ciinies  miicli  more  [iiacticabh',  and  we  lioju'  that  tliis  metliod 
will  accordingly  be  borne  in  miml.  .\notlier  point  eiiiiilia- 
sised  by  Dr.  \\v',\.\.  was  lliat,  in  America,  lamps  are  much 
more  under  the  control  "f  the  station  engineer  than  tliey  nre 
in  this  couiilry.  In  .\iin  iiri  limps  are  often  sent  out  at  a 
certain  ivntal,  and  central  stations  even  make  a  point  of 
supiilying  (that  is,  cliargiiig  for)  light  instead  of  electrical 
riK'igy.  'I'heso  iiiethoils  solve  certain  diliicuUies  witii 
which  W(!  are  troubled,  but  we  think  it  will  be  dillieultal 
this  stage  nf  develippiueiit  to  inlmiluce  such  iiu'lhoils  into 
this  country.  The  I'Jiglislinian  pntcis  to  loi>k  aflir  liis 
own   alfaiis,  even  if  lie  does   iioi  do  so  |o  {\\c   best  advan- 
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tago,  aiul  it.  would  lie  regarded  as  a  liardship  if  a  consumer 
were  not  permitted  totryanylamplhat  might  takehis  fancy. 

Among  tlie  interesting  points  empliasised  in  the  I'ajicr  and 
in  tlie  diseussion  was  tiiat  of  street  lighting.  E.xcellent 
results  have  been  obtained  at  Canterbury  as  regards  the 
life  of  osram  metal  lamps,  the  ligure,  as  given  in  the 
I'apor,  exceeding  1,800  hours,  and  many  of  the  lamps  are 
still  running  after  something  like  2,450  hours.  Any  ques- 
tion, therefore,  of  fragility,  which  is  imiiortant,  and  from 
which  trouble  might  have  been  expected,  may  be  .set  at 
rest.  It  must  also  bo  remembered  that  there  is  no  neces- 
sity to  have  low  candle-power  lamps  for  street  lighting. 
I'robably  anytliing  less  than  50  c.p.  will  in  future  be 
looked  upon  as  hopelessly  out  of  date,  and  naturally  as  the 
candle-power  is  increased  the  lamp  becomes  more  rolnist. 
Apart  liom  the  use  of  metal  lamps  for  street  lighting, 
singly  or  in  pairs,  there  is  the  question  whether  groups  of 
metal  lamps  could  not  i-eplace  arc  lamps  to  advantage  in 
certain  situations.  The  ethciency  expressed  as  watts  per 
candle  would,  of  course,  not  be  so  good,  but,  on  the  other 
hand,  when  the  cost  of  carboning  is  taken  into  account  it  is 
quite  possible  that  the  metal  lamp  will  be  found  the  cheaper 
of  the  two  in  many  cases. 

In  conclusion,  there  is  one  point  to  which  we  should 
hke  to  refer  with  a  protest.  Many  metal  lamps  are  finding 
their  way  on  to  the  market  with  candle-power  marked  in 
Hefner  units.  Although  such  lamps  for  the  time  being  may 
be  manufactured  abroad,  there  appears  to  us  to  be  no  suffi- 
cient reason  for  this  practice  to  continue.  It  must  give 
rise  to  much  confusion,  and  to  the  obvious  retort  of  our 
giis  friends  that  the  electrical  profession  is  trying  to  claim 
a  higher  efficiency  for  the  metal  lamp  than  that  to  which 
it  is  entitled.  The  metal  lamp  is  quite  good  enough  to 
stand  on  its  merits,  even  if  the  candle-power  is  expressed 
in  terms  of  the  English  candle,  and  we  think  that  every 
eflbrt  should  be  made  to  put  a  stop  to  the  introduction  of 
the  Hefner  unit  in  this  way.  When,  if  ever,  it  is  decided 
once  for  all  by  a  competent  authority  that  the  Hefner  unit 
is  preferable  to  the  English  unit,  and  that  it  is  to  be  the 
legal  unit  for  this  countiy,  then  by  all  means  mark  lamps 
ill  this  way,  but  not  before. 


OBITUARY. 


CHARLES  HENRY  REYNOLDS. 

We  record  with  regret  the  death,  at  Lisbon  (while  attending 
the  International  Telegraph  Conference  as  a  delegate  of  the 
Pacific  Cable  Board),  of  Mr.  C.  H.  Reynolds,  CLE.,  general 
manager  of  the  Board. 

Mr.  Reynolds  was  the  son  of  the  late  Major  W.  Reynolds, 
Bombay  Army,  and  was  born  at  Ootacamiind,  Southern  India, 
on  -lanuary  15,  1844.  Intended  originally  for  the  army,  Mr. 
liuynohls,  after  three  years' service  in  banking,  in  1860  joined 
the  newly  organised  service  of  the  Indian  Telegraph  Depart- 
ment, after  having  passed  the  preliminary  examination  for  the 
telegraph  service  at  University  College,  London,  and  after- 
wards under  Mr.  (now  Sir)  William  Preece.  At  the  final  ex- 
amination of  candidates  in  1667,  Mr.  Reynolds  gained  first 
place,  and  as  a  reward  was  granted  a  further  special  course  of 
training  at  ( lla-sgow  University  in  the  laboratory  of  the  late 
Lord  Kelvin.  In  1870  he  was  appointed  personal  assistant  to 
the  late  Major-Gen.  D.  G.  Robinson,  R.E.,  then  director 
general  of  telegraphs.  In  1S71  he  gained  the  thanks  of  the 
Ooveinmeut  of  India  for  services  in  connection  with  the  Behar 


famine,  a  period  when  the  telegraph  played  an  important  pait 
In  connection  with  the  working  anangenients  between  the 
telegraph  and  postal  departments  in  India,  wliich  were  can  icd 
out  in  18H2-3  by  Sir  Albert  L(!ppoc  Cappel  anil  Sir  F.  Hogg, 
directors-general  of  the  two  departments,  Mr.  Reynolds  ser- 
vices were  engaged.  In  IHSf),  Mr.  Reynolds  represcntoil 
India,  in  conjunction  with  the  late  Sir  John  Batcman  Cham- 
pain,  K.C.M.(!.,  at  the  International  Telegraph  Conference  of 
Berlin.  After  graduating  in  almost  all  the  higher  appoint 
ments  of  the  department,  Mr.  Reynolds  succeeded  Sir  W. 
Brooke,  Iv.C.I.E.,  as  director-general  of  telegraphs  in  India,  on 
Ai>ril  1,  1895.  Mr.  Reynolds  retired  from  India  in  1899  under 
the  55  years'  rule,  having  been  made  a  Companion  of  the  Onlcr 
of  the  Indian  Empire  in  June,  1^97.  In  September,  1901,  he 
was  appointed  general  manager  to  the  Pacific  Cable  Board,  a 
position  he  has  held  with  conspicuous  ability. 

We  understand  that  Mr.  Reynolds'  last  illness  commenced 
shortly  before  his  arrival  at  Li.'^bon,  and  that  his  condition  at 
that  date  was  serious.  Commencing  with  liver  trouble,  other 
complications  speedily  ensued,  and  Mr.  Reynolds'  condition 
became  very  grave.  He  became  unconscious  some  days  before 
his  death,  and  remained  so  to  the  end.  Mrs.  Reynolds  and  two 
of  his  daughters  were  at  Lisbon,  and  there  are  two  other 
daughters  to  mourn  his  loss. 

A  Requiem  Mass  was  solemnised  at  Lisbon  on  Monday,  at 
which  all  the  delegates  at  the  International  Telegraph  Con 
ference  were  present,  the  King  of  Portugal  being, represented 
by  his  Private  Secretary.  Mr.  Reynolds'  remains  are  on  their 
way  to  England,  where  they  will  be  interred. 


REVIEWS. 


(Copies,  of   the  undermentioned  worlts  can  be  had  from   T  he  Electrician  Office,  pos 
free  on  receipt  of  publiehed  price.    Add  5  per  cent,  for  abroad  or  for  foreign  Locke.) 


Introduction  h,  I'Etude  de  I'Electricitd  statique  et  du  Magnet- 

isme-  By  E.  BiriiAT  and  K.  Blomji.ot.  2nd  edition.  (Paris: 
(iauthier-Villars.)  Pp.  viii.— 182.  Fr.  3. 
The  first  edition  of  this  small  book  was  published  in  1885, 
and  now,  after  12  years,  it  has  been  "entirely  refouuded."  In 
spite,  however,  of  the  great  length  of  time  which  has  been  at 
the  disposal  of  the  authors  for  the  purpose  of  this  re-construc- 
tion they  are  scarcely  to  be  congratulated  upon  the  result  of 
their  efforts.  There  is  practically  nothing  in  it  that  might  not 
well  have  had  a  place  in  the  first  edition,  and  modern  theories 
of  electricity  are  absolutely  ignored.  It  is  essentially  of  a 
highly  academic  character,  and  the  matter  that  it  contains  is 
sound  enough,  but  even  that  does  not  compensate  for  the  anti- 
quity of  its  contents. 

Wiestelltman  Projekte,  Kostenanschalge  und  Betrietskosten- 
berechnungen  fur  Elektrische  Licht  u.  Kraftanlagen  auf  ? 

H\-  Fr;iTZ  Hiuie.  4tli  edition.  (Leipzig:  .Joljajni  Aiiil)iu.-.lu.- 
Bailfi.)     M.2-50. 

The  problems  coniiocted  with  the  drawing  up  of  appropriate 
plans,  estimates  and  working  costs  for  ch'ctric  lij^liting  and 
power  installations  are  admirably  and  critically  ^explained  in 
the  pocket-book  under  review,  which  has  now  reached  its  fourth 
edition.  It  is  divided  into  three  main  sections,  each  of  which 
starts  with  an  introduction  explanatoiy  of  the  object  and  scope 
of  the  section,  and  the  subject  matter  is  then  clearly  and 
concisely  set  forth  in  the  ensuing  chapters.  The  regidatioiis 
of  the  Verband  deutschcr  Elektrotechniker  form  the  basis  of 
the  book,  and  each  section  is  preceded  by  the  refiulations  rclVi- 
ing  to  the  particular  subject  under  discussion. 

Part  I.  explains  the  preparatory  work  necessary  in  the 
preparation  of  a  scheme, and  in  eight  chapters  gives  the  details 
reipiii-ed  upon  which  the  plans  and  estimates  have  to  be  ba.-^ed. 
In  Chapter  I.  will  be  found  a  vast  amount  of  information  :nid 
data  relating  to  the  horse-powers  of  various  clas.ses  of  industrial 
and  domestic  machinery,  candle-powers  of  light  sources, 
illumination  allowable  in  different  situations,  and  so  on. 
Chapter  II.  brieliy  considers  the  tpiestion  of  buildings.  Chapters 
II I. -V.  contain  information  and  data  respecting  the  mechanical 
and  electrical  e(|uipmeiits  of  an  installation  withacritieal  survey 
uf  till'  characteristics,  relative  advantages  ai|d  jnoper  selection 
of  the  systems  and  machines.     Chapter  VI.  deals  with  cables. 
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feeder  and  distributing  systems.  The  methods  of  installing 
motors,  arc  and  incandescent  lamps  are  next  considered  in 
Chapter  VII..  with  remarks  on  driving,  crane  equipments,  &c. 
The  final  chapter  of  the  section  includes  worked-out  estimates 
with  explanatory  notes. 

Part  II.  shows  how  to  determine  the  working  costs  and 
anticipated  revenue  of  electric  lighting  and  power  plants. 
Seven  chapters  are  devoted  to  this  question  which  is  fully 
treated,  and  numerous  tables  are  given  including  statistics  and 
tariff  systems  of  several  central  stations  in  Germany. 

Part  III.  is  divided  into  eight  chapters  and  contains  contract 
prices  of  complete  station  equipments,  tables  of  prices  of  in- 
dividual machines,  instruments,  lighting  material,  &c.,  supplied 
by  different  German  firms. 

The  information  covers  a  very  large  field,  is  reliable,  well 
treated  and  well  arranged  ;  and  the  book  has  a  very  complete 
index. 


CORRESPONDENCE. 

» 

IS  THE  CONSULTING  ENGINEER  NECP:SSARY  ? 

TO    THE    EDITOR   OP'   THE    ELECTKICIAN. 

Sir  :  This  question,  which  has  resulted  in  a  most  interesting 
correspondence  during  the  past  few  weeks,  is  to  my  mind  only 
part  of  a  much  wider  subject.  In  considering  the  necessity 
for  the  existence  of  the  consulting  engineer  the  positions  of  the 
manufacturer  and  the  contractor  must  be  taken  into  account, 
for  each  section  should  be  acting  in  conjunction  with  the 
others  if  the  maximum  of  efficiency  in  the  application  of  elec- 
tricity is  to  be  achieved,  and  this,  I  take  it,  is  the  object  of  every 
section. 

It  is  the  fact  that  there  has  been  little  or  no  mutual  con- 
sideration between  the  sections  that  has  made  your  ques- 
tion even  possible.  It  is  obvious  that  the  manufacturer  must  be 
limited  by  the  possibilities  of  his  own  goods  if  he  wishes  to  advise 
a  buyer  as  to  the  best  apparatus  for  certain  recjuirements.  The 
contractor,  too,  is  equally  limited,  though  in  a  different  mannei', 
for  he  will  have  but  an  indirect  inducement  to  recommend,  at  the 
risk  of  losing  business  in  competition  with  lessscrupulousrivals, 
expensive  api)aratus  rather  than  something  cheaper  but  less 
effective.  It  follows  ihat  the  independent  expert  adviser,  or 
consulting  engineer,  is  a  necessity  if  the  buyer  is  to  have  a 
proper  opportunity  of  obtaining  the  best  results  consistent  with 
the  price  he  desires  to  |)ay.  If  the  electrical  industry  were  in 
a  more  satisfactory  condition  each  section  would  condne  itself 
strictly  to  its  own  business,  but  unfortunately  we  are  very  far 
from  this  ideal.  A  glance,  for  example,  at  the  list  of  so  called 
consulting  engineers  in  the  trade  directories  will  show  how  de- 
fective is  the  present  condition  of  things.  The  list  includes 
many  well  known  contractors  pure  and  sinijtle,  manufacturers, 
itgents  for  special  apparatui  and  machinery,  and  so  on  and  so 
forth,  and  the  number  vi  those  who  are  justly  entitled  to  the 
term  "consulting  engineer"  is  but  a  small  proportion  of  the 
whole.  This  is  ridiculous,  and  should  be  letnedied  iironiptly. 
One  of  your  corres])ondents  has  suggested  that  a  list  of  bona- 
fide  consulting  engineers  should  be  compiled.  This  is  cer 
tainly  necessary,  and  the  profession  shoidd  form  an  association, 
just  as  every  other  piofesbion  has,  with  power,  if  it  cciuld  be 
obtained,  to  take  proceedings  against  incoini)otcnt  unregistered 
individuals  who  pose  as  consultants.  The  matter  could  not  rest, 
however,  with  the  formation  of  such  a  society.  Itis  equally  neces- 
sary that  (.ontractors  and  manufacturers  shouhl  be  allied  and  re 
gistered.  The  consulting  engineer  should  then  refuse  to  place 
business  with  any  firm  tiotso  rogisteroil.and  themanufactun^r  or 
contractor  should  on lydobusincsa  through  registered  consulting 
engineers.  This  is  tlio  correct  position  for  tlio  various  sections 
relatively  to  one  another  if  the  electrical  industry  i.s  to  be  placed 
on  a  sound  footing.  We  do  not  find  a  doctor  sending  his 
patients  for  medicine  to  an  unregisteied  chemist,  nor  a  tolici- 
tor  recommending  his  client  to  anyone  but  a  barrister  for  expert 
legal  advice.  Why  should  not  similar  methods  hold  for  ut? 
There  may  be  necessary  exceptions  at  times — the  chemist 
might  make  up  medicines  for  a  quack  doctor,  if  they  were 
harmless — but  the  rules  siiould  exist,  and  the  exceptions  really 


be  exceptional.  Now  the  exception  is  more  often  the  rule,  and 
almost  every  manufacturer  or  contractor  takes  every  oppor- 
tunity of  robbing  the  consulting  engineer  of  business.  I  can 
imagine  the  outcry  there  would  be  amongst  the  contractors  if 
a  few  of  our  leading  consulting  engineers  took  on  a  staff  of 
wiremen  and  fitters  and  started  in  to  instal  plant  themselves ! 

It  is  easy  enough  to  thus  picture  the  ideal  conditions,  but  the 
real  trouble  is  how  to  get  them  reduced  to  practical  working, 
and  here  we  can  only  regret  that  the  Institution  of  Electrical 
Engineers  seems  to  take  no  interest  in  the  commercial  ques- 
tions connected  with  the  applications  of  electricitj'.  That  it 
should  do  so  is  obvious.  The  Royal  College  of  Surgeons,  the 
Law  Society,  the  R.I.B.A.,  all  take  an  active  interest  in  such 
questions,  as  well  as  in  the  purely  technical  matters  connected 
with  their  professions.  Why  such  points  should  be  considered 
as  of  no  importance  to  our  own  Institution  it  is  difficult  to 
conceive.  But  so  it  is,  and  it  is,  I  am  afraid,  useless  to  wait 
for  the  Council  to  take  action.  The  onlj'  thing  to  be  done  is 
for  each  section  to  take  separate  action.  We  already  have  a 
Manufacturers'  Association  and  a  Contractors'  Association, 
but  both  are  unrepresentative  and  therefore  ineflective.  These 
Associations  must  be  strengthened,  and  the  consulting  engi- 
neers, the  inspectors  for  the  insurance  companies  and  the 
central  station  engineers  have  the  power  of  doing  this  and  at 
the  same  time  of  strengthening  their  own  position.  Let  these 
three  bodies,  of  which  the  consulting  engineers  are  at  present, 
I  believe,  the  only  section  without  organisation,  agree  to 
recognise  membership  of  the  other  bodies  by  sending  their 
inquiries  only  to  firms  belonging  to  these  associations  and 
giving  other  special  facilities  to  such  firms.  The  manufac- 
turers and  contractors  in  return  must  agree  to  eliminate  from 
their  ranks  all  firms  blacklisted  by  the  other  bodies.  The  I 
result  would  be  a  list  of  reliable  firms,  manufacturers  and 
contractors,  which  would  speedily  embrace  all  those  of  im- 
portance, on  the  one  hand,  and  a  body  of  real  consulting 
engineers  and  expert  advisers  on  the  other,  who  would  have 
always  available  the  names  of  j)lent}'  of  firms  who  could  be 
trusted. 

Probably  this  would  lead  to  a  temporary  rise  in  the  cost  of 
installation  work,  but  I  think  it  would  soon  be  found  that 
cheaper  methods  of  work  could  be  u.sed  with  safety  when  the 
work  was  properly  carried  out.  Wiring  on  insulators  ia 
factories  and  with  flexibles  in  private  houses  propeiiij  carried 
ovi,  for  example,  could  frequently  be  substituted  for  the  ex- 
pensive wiring  methods  now  in  use,  and  in  the  end  the  buyer 
would  find  the  cost  coming  out  lower,  whilst  the  contractor 
would  be  able  to  obtain  a  reasonable  return  for  his  work. 

I  must  a])ologise  for  the  length  of  this  letter.  The  subject 
is  a  vast  one,  and  I  have  only  been  able  to  b.arel\'  sketch  out 
my  ideas,  butthe<|ue.->tionisof  such  vital  importance  to  tliowhole 
industry  and  to  the  future  of  electricity,  that  I  trust  you  will 
be  able  to  find  room  for  it,  and  that  the  discussion  you  have 
raised  will  lead  to  something  more  than  words.    -[  am,  kc, 

20,  New  Bridge-street,  E.G.,  May  25.       K.  H.  Freem.W. 

PRINCIPLES  AND  PRACTICE  OF  KADIO-TELE- 
GRAPHY. 

TO  THE  EDITOR  OF  THE  ELKCTRICIAN. 

SiK  :  We  should  not  have  thought  it  necessary  to  take  any 
notice  .of  Mr.  Maskel^  ne's  remarks  on  the  above  subject  in 
your  last  issue  were  it  not  for  the  fact  that  he  makes  state- 
ments concerning  Mr.  Marcoiu's  inventions  which,  being  en- 
tirely misleading,  must  be  corrected. 

1.  Mr.  Maskelyne  quotes  some  paragraphs  from  a  icccnfc 
lecture  of  Mr.  Marconi  referring  to  a  form  of  discharger  in 
vented  by^the  latter,  and  procecils  to  describe  it  as  an  "arc 
api)aratus,"  and  to  give  an  account  of  its  operation  evolved  out 
of  his  own  imagination.  The  discovery  on  wbicli  this  inven- 
tion of  Mr.  Marconi  is  based  is  that  a  permanent  i  lectric  arc 
cannot  bo  maintained  between  metallic  surfaces  moving  in  air 
in  a  certain  manner  with  a  sutlicient  relative  velocity,  where.as 
condenser  discharges  can  pass.  That  this  is  the  case  can  easily 
be  verified  by  means  of  the  revolving  mirror. 

'J,  Mr-.  I'oulsen  in  his  190;t  British  Spcciticalion  claims  the 
use  of  an  electric  arc  in  a  hydrogenic  atmosphere  and  also  in  a 
magnetic  field.     Mr.   Maiconi  neither  uses   hydrogen  uoi   a 
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magnetic  fielil,  and,  moreover,  ho  takes  most  effective  means 
to  prevent  the  formation  of  ttie  inefficient  arc. 

3.  Mr.  Maskelyne  ne.xt  refers  lo  the  interrupter,  suggesting 
that  the  interruption  of  the  transmitting  circuit  as  done  by 
Mr.  Marconi  is  analogous  with  Mr.  Poulsen's  "tikkcr."  Mr. 
Marconi  interrupts  the  transmitting  circuit  to  produce  inter- 
mittent radiation  and  economise  power  at  the  transmitting 
station,  while  Mr.  Poulsen  uses  his  "tikker"  in  tlie  receiving 
circuit  to  accumuhite,  at  the  receiving  station,  the  feeble  con- 
tinuous radiation  from  the  transmitting  station.  There  is, 
therefore,  no  analogy  between  the  two  devices. — I  am,  iV-c, 
For  Marconi's  Wireless  Telegraph  Co.  (Ltd.) 

London,  W.C.,  May  27.  Andkew  (Iuay. 


TO   THE   EDITOR   OF   THE   ELECTRICIAN. 

Sii;  ;  In  your  last  issue  jNIr.  Nevil  Maskelyne  draws  atten- 
tion in  a  very  interesting  letter  to  the  gradual  passage  of  the 
spark  variety  of  wireless  telegraphy  towards  the  arc  method, 
developed  so  sjjlendidly  by  Poulsen  and  his  collaborators. 
Your  correspondent  in  his  letter  paints  an  eloquent  picture  of 
a  period  only  a  year  or  two  ago,  when  all  the  wireless  tele- 
graph experts  were,  lie  says,  decrying  the  arc  and  resisting 
its  introduction  into  wireless  telegraphy.  This  picture  he 
contrasts  with  another  of  the  present  day,  wherein  these 
same  e.vperts  are  calling  blessings  on  the  arc,  and  even  tender- 
ing bantling  arc  methods  of  their  own  to  the  admiring  world, 
lu  Mr.  Maskelyne's  view,  it  would  seem,  all  these  little 
strangers — if  burly — are  palpable  infringements  of  the  Poul- 
sen group  of  patents. 

I  venture  to  write  as  a  detached  observer  of  all  matters 
radic-telegraphic  to  point  out  that  this  vivid  antithesis  is 
much  overdrawn.  In  the  first  place,  there  really  did  not 
e.Kist  at  the  period  of  the  commercial  debut  of  the  Poulsen 
method  any  such  fierce  universal  opposition  as  your  corre- 
spondent portrays.  Of  course,  people  whose  interests  were  likely 
to  be  aflfected  adversely  by  the  commercial  success  of  the  arc 
formed  choruses  in  praise  of  the  spark — just  to  encourage  them- 
selves, and  old-standing  wireless  telegraph  firms  did  not  scrap 
existing  installations  or  refuse  new  orders.  But  leaving  out 
this  limited  class  of  biased  experts,  there  was,  as  a  fact,  a  very 
w.irra  welcome  extended  to  the  arc  method  on  its  introduction 
in  1000.  I  need  only  refer  to  past  editorial  utterances  and  to 
other  articles  in  The  FAeclririan  to  illustrate  the  fairness  with 
which  the  new  method,  as  yet  untried  commercially,  was  re- 
ceived, and  the  good  wishes  that  were  extended  towards  it. 

Nor  is  the  second  part  of  Mr.  Maskelyne's  picture,  wherein  he 
sketches  the  modern  spark  telegraphist  hastening  to  substitute 
the  arc  for  the  spark,  any  better  proportioned  than  the  first 
p.ut.  l^Uiite  aside  from  the  fact  that  a  great  deal  of  spark 
telegraphy  is  still  going  on,  it  is  not  correct  to  say  that  the 
spark  people  are  changing  their  opinions  concerning  the  advan- 
tages of  sustained  o-scillations  in  wireless  telegraphy,  f^or 
many  years  methods  of  generating  sufficiently  sustained  oscil- 
lations have  been  most  eagerly  sought,  solely  because  this  is 
the  natural  culmination  of  the  syntonic  ideal.  The  whole 
riio\  ement  towards  syntonic  radio-telegraphy  has  been  spread 
"'  i>r  some  9  or  10  year.=,  and  the  lise  of  the  Poulsen  method 
telegraphy  is  a  part — a  very  important  part,  of  course — of 
mat  movement,  but  not  the  cause  of  it.  What  the  spark 
people  objected  to,  even  sneued  at,  in  the  Poulsijn  method  on 
its  introduction  was  an  alleged  impracticabilit}'.  Thanks  to 
the  labours  of  their  gifted  technical  staff,  the  Amalgamated 
liadio  Telegraph  Co.  have,  I  think,  now  made  this  reproach  so 
inapplicable  that  great  commercial  success  should  now  be 
assured.  Meanwhile,  (|uite  legitimately,  other  experimenters 
have  been  trying  to  develop  improved  syntonic  methods,  and 
miny  of  them  have,  like  Poulsen,  resorted  to  the  Duddell  arc 
phenomenon  in  one  or  other  of  its  increasingly  numerous 
shapes.  But  this  is  not  the  proper  place  to  discuss  whether 
everv  arc  user  is  infringing  the  original  Duddell  patent. 

-Mr.  Maskelyne  draws  very  special  attention  to  Marcoai's 
very  ingenious  method  of  forming  the  oscillating  arc  between 
metal  surfaces  in  swift  motion.  It  would  indeed  be  very  in- 
teresting to  know  if  this  process  had  its  beginning  in  the  mere 
endeavour  to  evade  the  PouUen  patent,  as  suggested  by  your 
correspondent.      Starling  from  the  same  premisses   as  Mr. 


Maskelyne  I  am  inclined  to  think,  in  coDtradistinction  to  him, 
that  Marconi  probably  began  by  seeking  to  improve  the 
Sahulka  or  some  similar  mode  of  making  a  regular  series  of 
spaiks  of  sufiicienlly  high  fre(iuency  to  produce  a  musical  tone. 
By  such  a  train  of  sparks,  however  produced,  nionotonic  sig 
nailing  is  obtained  and  thus  discrimination  between  signals 
and  atmospherics  becomes  possible.  An  interesting  letter  on 
this  subject  from  Mr.  Mortimer  A.  London  was  printed  in 
The  Elcctiicinii.  of  the  8th  inst.  Doubtless  while  trying  this 
rapid  spark,  Marconi  discovered  the  virtues  of  the  arc 
formed  between  moving  electrodes.  Though  there  arc 
good  scientific  reasons  for  expecting  the  Marconi  arc  appa- 
ratus as  a  whole  to  be  a  very  poweifiil  oscillation  generator, 
and  for  expecting  it,  in  contrast  with  the  hydrogen  arc, 
to  work  the  easier  the  greater  the  rate  of  radiation  from 
the  aerial,  jet  it  is  more  to  the  point  at  this  moment  to 
state  baldly  that  if  Marconi  keeps  to  his  patent  specification 
the  arc  is  formed  in  air  and  not  in  hydrogen.  It  is  not  a 
Poulsen  arc.  Further,  I  may  mention,  that  no  patent  con- 
cerning cooling  of  electrodes  can  be  infringed  by  this  Marconi 
apparatus,  for  the  simple  reason  that  the  mere  "principle  "  of 
"  cooling  "  is  not  patentable.  Finally — if  I  may  now  be  allowed 
to  lay  down  what  is  merely  a  personal  opinion — since  the  Mar- 
coni method  combines  the  merits  of  the  musical  spark  with 
some  of  the  .syntonic  virtues  of  the  continuous  arc,  and  since 
it  banishes  the  Tesla  or  Poulsen  "  ticker "  principle  at  the 
receiver  end  (which  interprets  atmospherics  and  signals  ecjually 
well),  this  method  may,  I  believe,  ultimately  prove  to  be  one 
of  Marconi's  greatest  trium[)bs. — I  am,  &c., 

8outh  Western  Polytechnic,  Chelsea.  W.  H.  Eccles. 


MAKCONI'S  SYSTEM  OF  WIKKLKSS  TELEGRAPHY. 

TO  THE  EDITOR  OF  THE  ELECTRICIAN. 

Sir  :  An  extraordinary  general  meeting  of  Marconi's  Wire- 
less Telegraph  Co.,  held  on  Monday,  May  18th,  considered, 
and  unanimously  consented  to  an  increase  of  capital  by  the 
creation  of  250,000  7  per  cent,  cumulative  participating  pre- 
ference shares  of  £1  each. 

On  Wednesday,  May  20th,  an  article  under  the  heading 
"  Wireless  Telegraphy.  Marconi  System's  Improvements," 
appeared  in  the  Mornimj  I'vst,  giving  particulars  of  an  inter- 
view between  Mr.  Marconi  and  a  Morning  Post  representative. 

In  Mr.  Marconi  s  narration  of  his  company's  avihieveraents 
in  improved  apparatus  and  working  speed  the  unbiased  man 
finds  much  to  admire,  especially  in  view  of  the  energy  and  de- 
termination evident  throughout  all  Mr.  Marconi's  undertakings. 
Indeed,  all  fair-minded  persons — whatever  their  own  particular 
interests — can  but  wish  success  to  any  keen  scientific  under- 
taking allied  to  honest  commercial  enterprise. 

When,  however,  Mr.  Marcoiu — as  reported  in  the  Muniimj 
Post — proceeds  to  compare  his  attained  trans- Atlantic  wireless 
working  speed  with  a  seriously  understated  speed  rate  alleged 
to  obtain  over  long  distance  trans-Atlantic  cables,  any  one 
acquainted  with  the  highly  effective  performances  of  the  cables 
must  perforce  olTer  a  rcspectfid  but  none  the  less  emphatic 
protest. 

Such  action  is  necessary,  }iot  only  in  the  interest  of  scientific 
accuracy,  but  also  on  behalf  of  cable  shareholders,  who  could 
not  have  read  the  Movnimj  Post  article  without  considerable 
misgivings  as  to  the  safety  of  their  investments.  Influenced 
by  these  considerations,  I  wrote,  on  May  21st,  to  the  editor  of 
the  Moniinij  Post  A  copy  of  my  letter — which  the  editor  of 
the  Mornimi  Post  has  this  morning  definitely  declined  with 
thanks— I  here  submit.  Sir,  to  yourgcol  pleasure  a.nd  judg- 
ment.— I  am,  &c., 

E.  K'AViMDND  Bai;ki:i;. 

12,  Edge  Hdl.  Wimbledon,  Wednesday,  May  27. 

Below  we  repioJuco  from   the   Moniliij  Post  the   article 
referred  to  by  Mr.  Raymond  B.irker,  and  the  Liter  on  this 
subject  which  he  addressed  to  our  eonteniporary  :  — 
WIRELES.S  TELKORAPHV. 
Marconi  .Svstk.m's  Imi-rovememts. 

Accu.stomed  as  we  are  of  late  years  to  the  wonderful  advaiiros  made 
in  the  practical  application.s  of  science,  few  people  could  have  believed 
that  within  five  years  long-di-stance  super-marine  wireless  telegraphy 
would,  from  isolated  and  even  .sensational  experiments,  have  passed 
into  oidiuarv  comniereial  use.      Yet  such  is  the  case,  and  little  Ijv  little 
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the  many  and  varied  difficulties  in  the  way  of  the  everyday  applications 
of  wireless  telegraphy  are  being  overcome. 

Two  great  desiderata  in  telegraphy  are  rapidity  of  transmission  and 
secrecy,  and  to  those  two  points  Mr.  Marconi  has  been  applying  his  mven- 
tive  genius.  Seen  yesterday  by  a  representative  of  the  Morniiiri  Post^ 
Mr.  Marconi  said  that  at  the  jiresent  moment,  by  the  emiiloyment  of  a 
new  form  of  discharger  and  improved  methods  of  working,  introduced 
last  year,  the  speed  of  message  sending  had  been  greatly  increased.  The 
speed  now  attained  was  as  great  as  could  be  achieved  by  single  trans- 
mission hand  sending  on  land  lines,  and  greater  than  any  which  even 
expert  operators  had  reached  on  long  distance — say  trans- Atlantic — 
cables.  The  limits  of  speed  on  such  cables  were  well  known,  and  regu- 
lated by  various  natural  laws.  Of  course,  on  short-distance  cables  the 
speed  was  greater.  Already,  Mr.  Marconi  stated,  wii'cless  messages 
could  l>e  transmitted  across  the  Atlantic  at  a  speed  of  24  words  a  minute, 
and  with  favourable  circumstances  and  a  highly-skilled  operator — for. 
of  course,  the  personal  equation  comes  in — 30  words  a  minute  had  been 
achieved  between  shorter  distance  stations,  though  tliis  was  not  usual. 
Jlechanical  sending,  employing  punched-paper  strips  as  in  tlic  Wlieatstone 
automatic  system  used  inland  wire  telegraphy,  might,  he  added,  eventu- 
ally increase  the  speed  considerSbly.  In  any  case,  the  increase  of 
speed  was  a  comparatively  small  thing  when  what  has  already  been 
achieved  was  considered. 

Mr.  Marconi's  recent  work  has.  however,  led  him  to  some  results  which 
may  and  probably  will  mean  highly  increased  efficiency.  His  efforts 
are  in  the  direction  of  a  duplex  arrangement  for  the  receipt  and  trans- 
mission of  messages.  The  advantage  of  such  a  duplex  system  is  clear. 
-At  present,  when  a  station  is  receiving  a  message,  it  has  to  wait  until 
that  iucssage  is  concluded  before  it  can  itself  transmit  to  another  station. 
If,  as  appears  probable,  ilr.  Marconi's  latest  invention  does  all  that  is 
hoped  from  it,  a  station  will  be  able  to  receive  and  transnut  at  the  same 
time,  so  that  on  the  ordinary  basis  of  the  transmission  of  20  or  so  words 
a  minute,  double  that  number  may  be  "  waved  "  across  space  in  the 
^ame  period,  half  each  way,  each  station  sending  and  receiving  at  the 
same  time.  How  this  wonderful  increase  of  efficiency  is  attained  is  as 
yet  Mr.  Marconi's  secret,  and  the  mechanical  means  adopted  for  "  cuttuig 
off  "  the  transmitted  waves  from  the  incoming  waves  he  naturally  enough 
declines,  for  the  present,  to  make  public.  He  has  tested  the  duplex 
system  over  short  distances,  up  to  4  or  5  miles,  and  it  has  proved  success- 
ful, and  he  added  yesterday,  "  I  see  no  reason  why  it  should  not  prove 
efficient  over  long  distances  as  well,  though  I  have  not  yet  tested  that. 
Over  short  distances  it  certainly  looks  very  promising.  I  believe  that 
what  is  efficient  at  4  miles  will  be  so  at  400  miles  or  more,  and  if  so,  it 
wiU  double  the  efficiency  of  the  system." 

Passing  to  the  secrecy  of  messages.  Mr.  Marconi  said  that  no  system 
of  telegraphy,  whether  with  or  without  wires,  was  absolutely  secure  from 
"  tapping."  but  he  pointed  out  that  when  two  wireless  stations  were 
communicating,  each  sending  and  receiving  messages  at  the  same  time, 
a  third  station  would  get  those  messages  super-imposed,  and  therefore 
be  unable  to  decipher  them.  In  that  manner,  the  duplex  system  would 
give  further  security  in  the  way  of  secrecy.  Should  Mr.  Marconi's  hopes 
be  fully  realised,  a  further  and  an  important  step  forward  will  have  been 
taken  in  assuring  to  wireless  telegraphy  a  considerable  share  in  the  con- 
duct of  the  inter-communications  of  the  various  parts  of  the  world. 

On  this  article  Mr.  Raymond-Barker  sent  the  following  com- 
ments : — 

TCI    THE    EDITOK    OF    THE    "  MORNINC     POST." 

Sir  :  Regarding  some  of  the  statements  made  un(ler  the  heading 
"  Wireless  Telegraphy.  .Marconi  System's  Improvements "  in  youi- 
issue  of  the  20th  iust..  I  pray  you  to  allow  me  to  make  some  comments. 

My  pri>fi>ssicin:d  as  well  as  personal  interest  both  in  .submarine  calile 
work  and  In  radio.telegraphy  will  vouch  for  the  impartiality  of  my 
words.  U  ilhout  for  a  moment  impugning  the  good  faith  of  Mr.  .Man  (ini 
I  am  of  opinion  that  his  -.vords,  a<  r(]ported  by  your  representative,  will 
tend  to  mislead  the  non-technical  public. 

Actual  up-to-date  trans- .Atlantic  wireless  working  speed — suhse(|uently 
stateil  liy  .Mr.  Marconi  to  be  24  words  a  minute,  or  under  favniir.ii>li' 
circumstances,  with  a  highly-Hkilled  o|)crator,  ."!!)  worrls  a  minute  —is 
mentioned  as  being  "  as  great  as  could  be  achieved  by  single  transmission 
hand  sending  on  land  lines,  an<l  greater  than  any  which  even  expert 
operators  had  reached  on  long-distance — say  trans-Atlantic — cables." 

In  '/'/ic  Elcdriritii  of  O.-tober  12th,  1S94,  will  be  found  an  article  by 
.Mr.  Arthur  L.  Pearlove,  .\..M.I.C.K.,  .M.I.K.K.,  giving  full  Icrhnicil 
partii'ulars  of  the  Anglo-.American  Telegraph  Co.'s  IH'.II  .\li\ntic  (able. 
inchtding  an  electrotype  print  of  actual  signal  received  over  this  cable 
at  4.'>  five-lettci'  words  a  miinile.  On  ins|tccting  these  signals  the  expert 
HCCH  at  a  glance  that  the  above  speed  might  h-ive  been  increased,  aiul, 
Hiirely  ennugh.'/Vi^  Klrr.lrkian  of  November  :jl)lh,  l.S!)4,  in  an  article  by 
Mr.  I'litriek  U.  Delany,  records  as  highest  spi-ed  with  regidar  traflii- 
during  the  month  of  Septi-nilier,  IS'Jl,  249  letters— say  .lO  words -a 
niinute.  The  thcdpetical  speed  of  this  cable  is,  in  my  opinitut.  between 
W  unri  00  words  a  minute,  which,  with  iluplex  working,  woidd  give  a 
good  KM)  words  ii  minute  for  that  one  cable. 

Here  [  have  deidl  yv\\\\  ordy  onr'  out  of  the  many  Irnns -Allnntic  cables. 
mo<t  tif  rtliich  ari'  rbiplcxnl,  and  jirc  c  apablc  of  attaining  in  cm  li  duii  ii.m 
fl  Hpeerl  fjir  higher  than  that  nicnljoiu'd  in  vonr  report.  The  i>b)i'i  linn 
nuiy  be  raiseil  that  Mr.  .Marcnni  was  speaking  of  hand  speeds.  If  sfi.  it 
follows  that  the  3(t  words  a  ndinite  by  Morse  code,  transmitted  by  his 
"  highly-Hkilled  operalor,"  would,  with  the  eabU'  recorder  code  of  ecpiid 
time  |. let  Ml -lit  signal^,  and  in  the  hands  of  an  eipially  i>xper  t  cable  opera  tor, 
be  2ii  |Hr  ii'iit.  faster — day,  UK  wonl>.  per  minute. 


But,  Sir,  why  do  Mr.  Slarconi's  statements, [as  reported  by  your  repre- 
sentative, ignore  the  for-a-long-time-past  everyday  use  of  mechanical 
or  automatic  sending  on  the  trans-Atlantic  cables  ?  This  rapid  method 
is  mentioned,  in  j'our  report,  in  connection  only  with  land  wire  telegraphy, 
so  the  non-technical  reader  might  very  reasonably  infer  that  in  sub- 
marine work  punched-paper  striji  transmission  is  imknown,  whereiis  it 
is  now  practically  in  universal  use.  Only  quite  recently  the  speed 
])ossible  over  long  submarme  cables  has  been  stillfurt  her  greatly  increased 
by  the  inventions  of  Mr.  S.  O.  Brown.  Any  of  your  readers  who  may 
lind  themselves  on  our  coasts  anywhere  m  the  neighbourhood  of  the 
great  cable  stations  of  Porthcurnow,  Valentia,  or  Waterville,  would  do 
well  to  see  for  themselves  what  the  cables  are  doing.  They  would  be 
repaid  by  one  of  the  most  interesting  sights  in  the  world. 

Again  I  repeat  that  I  am  interested  in  both  cable  and  radio  systems. 
There  is  room  for  both,  and  all  both  parties  ought  to  ask  for  is  a  fail-  field 
and  no  favour.  In  your  representative's  report  of  his  interview  with 
-Mr.  Marconi  the  fair  field  for  the  cables  is  not  much  in  evidence. — L 
remain.  Sir,  your  obedient  servant, 

(Signed)         Edward  Raymond-Barker,  M.I.E,E. 


CAPACITY  OF  CABLES. 

TO    THE    EDITOR    OF   THE   ELECTRICIAN. 

Sir  :  Referring  to  Mr.  Howe's  article  on  "  Capacity  of 
Cables,"  which  appeared  in  recent  issues  of  The  Electrician, 
the  error  of  the  "  Charge  Method  "  is  not  due  to  leakage,  as 
Mr.  Howe  states,  but  to  absorption,  and  this  is  shown  very 
simply  by  the  ordinary  "discharge  method,"  commonly  used 
in  the  United  States.  Instead  of  obtaining  the  ballistic  throw 
by  charging  the  dielectric  through  the  galvanometer,  the  pre- 
viously charged  dielectric  is  discharged  through  the  galvano- 
meter. Now,  if  the  error  of  which  ]Mr.  Howe  speaks  were  due 
to  leakage,  the  throw  obtained  on  discharge  would  be  too  small, 
as,  obviously,  some  of  the  charge  would  have  leaked  and  the 
remainder  have  passed  through  the  galvanometer.  As  a 
matter  of  fact,  the  errors  of  the  t  wo  methods  are  both  of  the 
same  sign  and  approximately  equal. 

The  absorbed  charge  of  a  dielectric  is  superposed  on  the  free 
charge  and  cannot  be  separated  therefrom.  The  total  charge 
of  a  condenser,  therefore,  consists  of  these  two  components, 
and  depends  greatly  upon  the  time  during  which  the  absorbed 
charge  is  allowed  to  flo\y.  The  free  charge  flows  into  the  con- 
denser, as  we  know,  in  a  few  thousandths  of  a  second  accord- 
ing to  the  logarithmic  law,  but  the  absorbed  charge,  also  flow- 
ing according  to  some  e.xponential  law,  is  superposed  on  the 
free  charge  and  continues  to  flow  indefinitely.  The  total  ab 
sorbed  charge  of  an  ordinary  dielectric  is  enormously  greater 
than  the  free  charge. 

If  the  flow  of  the  free  charge  be  cut  off"  at  the  end  of  a  few 
seconds  as  represented  by  the  period  of  an  ordinary  gdlvano 
meter,  the  total  quantity  will  be  greater  than  the  free  charge 
by  an  amount  depending  upon  the  period  of  the  galvanomcitci 
and  the  nature  of  the  material.  This  error  in  the  case  of  the 
best  mica  condensers  may  amount  to  a  few  tenths  of  1  per  cent, 
(see  Bulletin  of  Bureau  of  Standards,  Vol.  III.,  No.  3,  F.  \\'. 
Grovel),  in  the  case  of  pajicr  telepiiono  cables  it  may  amount 
to  10  or  i!0  per  cent.,  and  in  power  cables  from  50  to  several 
hundred  per  cent.,  as  Mr.  Howe  states. 

If  alternating  current  of  eoinmercial  frequency  be  applied 
to  a  condenser  the  time  of  charge  is  reduced  to  a  few  hiui- 
dredths  of  a  second,  and  tlie  amount  of  charge  absorbed  is  a 
very  small  part  of  the  total  charge.  It  is  suflicient,  however, 
to  cause  aj)preciablc  variation  on  the  charging  current  with 
changes  in  frequency.  The  effective  capacity  therefore  ol  com- 
mercial dielectrics  is  a  f miction  of  the  applied  E.M.F.  For 
telephone  cables  the  capacity  at  800  cycles  has  been  found  to 
be  approximately  two-tenths  of  one  per  cent,  less  than  at  200 
cycles,  aiiil  for  some  power  cables  the  difTcronce  in  capacity  at 
25  and  at  GO  cycles  has  l>ccn  found  to  bo  several  per  cent. 

When  a  cable  has  boon  chaigcil  for  60  seconds  the  flow  of 
absorbed  charge  appears  to  have  reached  a  steady  value,  and 
it  has  ahviiys  been  ciistoniary  to  ctdl  this  leakage  current.  That 
this  is  not  the  condition  of  affairs  may  bo  shown  by  charging 
the  cable  for  a  long  lime,  several  days  or  a  week.  \  galvano- 
meter is  incliide(l  ill  the  circuit  and  ]>iiivideil  with  a  short-cir- 
cuit which  may  be  renuived  at  inteivals  touliseive  the  charging 
current  If  care  be  taken  to  keep  the  charging  E.M.F.,  and 
especially  the  temperature  of  the  cable  constant,  it  will  be 
usually  fiiunii  that  the  so  called  leakage  current  will  eventually 
reduce    to   an    aiiiouiil    ^carcely   iiie.ibUiablc.      The  charging 
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curve  of  a  dielectric  has  a  logarithmic  appearance  and  is  very 
deceiving,  since  it  appears  Hat  at  the  end  of  a  minute  or  so. 
When,  however,  a  dielectric  is  free  from  all  tiavvs  or  cracks  and 
will  pass  a  high-tension  test,  it  will  usually  bo  found  that  the 
true  It-akage  current  taken  at  the  end  of  an  indefinite  time  is, 
for  all  practical  purposes,  nil. 

1  think  that  there  is  very  little  physical  significance  in 
"insulation  resistance"  as  ordinarily  measured.  It  merely 
gives  a  crude  indication  of  the  absorption,  and  is  not  true 
insulation  at  all.  When  direct  current  is  applied  to  a  table 
in  use  the  dielectric  becomes  fully  charged  in  a  few  days,  and 
then  the  leakage  through  the  dielectric  is  nothing  compared 
to  that  obtained  in  the  factory  test.  When  alternating  cur- 
rent is  applioil  to  a  dielectric  it  is  much  more  desirable  to  know 
the  [)Owcr  factor  of  the  dieleitrie,  since  absorption  and  leakage 
both  produrc  the  eflect  of  shifting  the  phase  of  the  charging 
current. 

A  cable  which  passes  the  factory  hi^litension  tests  must  bo 
free  from  Haws  and  streaks  of  conducting  material,  and  I  think 
that  in  all  such  cables  the  true  leakage  is  negligible.  In  this 
connection  I  do  not  wi.sh  to  be  understood  as  stating  that  the 
actual  insulation  resistance  of  all  or  of  any  dielectric  is  infinite, 
since  many  substances,  such  as  slate,  for  example,  contain 
streaks  of  conducting  material.  Such  a  conclusion  would  be 
absurd,  but  it  is  a  fact  that  the  insulation  of  commercial  cables 
is  much  greater  than  usually  supposed,  and  quantitative 
measurements  of  this  are  of  no  commercial  value  as  long  as 
the  cable  will  withstand  the  tension  tests. 

It  is  because  the  cft'ects  of  absorption  acd  leakage  are  so 
widely  diHorent,  and  in  the  Paper  referred  to  so  much  stress 
is  laid  upon  the  "leakage  '  so-called,  that  I  otter  the  above 
criticism. — I  am,  &c., 

7,  Follcn-street,  Boston,  U.S.A.,  April  :28.     II.  S.  PARDEii. 


'     We  have  submitted  Mr.  Pardee's  letter  to  Mr.  Howe,  from 
whom  we  have  received  the  following  reply: — 

TU   THE   EDITOR   OF   THE    ELECTRICIAN. 

Sii;  ;  Keplying  to  Mr.  Pardee's  criticism  on  my  article  of  the 
above  tiile,  I  ijuite  recognise  the  ( fleet  of  absorption  on  the 
cjrrectness  of  the  results  obtained  when  testing  c^ipacity  by 
the  charge  or  discharge  method. 

On  p.  804  I  write  :  "  When  testing  capacity  by  the  dis- 
charge method,  si.v  tests  on  the  same  cable  may  give  six 
ditVtrent  results,  according  to  the  time  of  charging,  and  there- 
fore to  the  amount  of  jiuiarisation  set  up  in  the  dielectric." 
However,  I  cannot  agree  with  Mr.  Pardee  s  \  icw  that  the  leak- 
age through  the  dielectric  has  no  ed'ect  on  the  results  obtained, 
nor  with  bis  "proof,"  so  called.  As  a  matter  if  fact,  the 
throw  obtained  upon  tharging  a  low-insulation  cable  is  very 
much  greater  than  the  discharge  throw.  As  this  assertion  is 
ojjposed  to  that  of  Mr.  Pardee,  the  point  must  be  decided  b}' 
means  of  tests.  I  have,  therefore,  taken  a  440  yd.  length  of 
cable,  having  the  abnormal  insulation  resistance  of  8  megohms 
per  mile,  after  one  minute's  electrification,  and  have  had  the 
following  tests  carried,  out: — 

The  figures  gi\ou  below  arc  the  galvanometer  throws 
obtained  : 

A.  Charg-c     1,060  divLiiuiis. 

B.  Discharge.     Time  of  charge  =  short  a-s  passible...    576        ,, 

.,  5  seconds  709 

10      ,,  743 

30      ,,  780 

This  gieat  dill'crencc  between  the  throws  obtained  on  charge 
:ind  discharge  is  due  to  the  leakage  and  absorption  current 
which  produces,  or  tends  to  produce,  a  dellection  in  the  o\>[w- 
sitc  direction  to  the  discharge  throw.  If  this  deflection  be 
added  numerically  to  the  discharge  throw  the  result  should 
eijual  the  charge  throw.  That  this  is  the  case  can  be  seen  from 
the  following  tests  ;  — 

The  galvanometer  was  opened  directly  after  charging,  and 
the  deflection,  or  back  kick,  obtained  shows  the  leakage  and 
absorption  current  flowing  at  the  time  of  discharge. 

Time  of  charge        Deflection  at  Discharjje  Total 

before  discharge,  time  of  discharge.  throw.  throu . 

Short  as  possible  —   ?       +580     580 «  ? 

5  .seconds  -^563     -f480     1,043 

10       -570 -f670     1.140 

30       ,,         -3'JO     -1-620    1,010 


The  above  tests  clearly  show  that  the  charge  and  discharge 
throws  are  not  eipial,  and  also  shows  the  reason  of  their  in- 
equalit}'.  Moreover,  it  can  be  seen  from  the  discharge  throw 
after  5  seconds  namel}',  480  divisions— that  a  result  can  be 
obtained  much  l)elow  the  true  capacity.  This  error  in  the 
capacity  obtained  by  the  discharge  method  has  been  observed 
on  inimerous  occasions,  and  has  no  doubt  been  observed  by 
various  cable  engineers. —  I  am,  &c  , 

Old  Charlton,  Kent,  .May  2.5.  F.  J.  0.  HoWE. 

P.S.  — I  find  that  in  Table  IX.  of  my  article  on  p.  904 
(Vol.  LX.)  the  last  "connection"  should  read  "cores  1-1-3 
against  2-1-4.     Lead  free." 


liEGISTK.ATION  OF  WIPING  CONTPAGTOUS. 

TO   THE    EDITOR   OF   THE   ELECTRICIAN. 

Sir  :  With  reference  to  a  note  published  in  The  Elictiirinn, 
May  22nd,  p.  202,  on  the  above  subject,  I  would  point  out  that 
this  plan  was  adopted  about  12  months  ago  in  the  City  of  Wel- 
lington, X.Z.,  at  the  suggestion  of  Mr.  C.  E.  Richaidson, 
M.I.E.E,,  city  tramways  and  electrical  engineer.  It  was  made 
the  subject  of  a  Council  bye-law,  and,  in  ordei  to  make  wire- 
men  more  competent,  pass  subjects  were  prescribed  at  the 
Technical  College,  passes  being  required  in  cases  where  the 
city  electrical  engineer  had  any  doubt  as  to  the  competency 
of  a  contractor  or  his  men  (subjects  such  as  splicing,  jointing, 
reading  and  drawing  architect's  plans  of  wiring,  &c.).  No 
wireman  is  now  allowed  to  touch  or  connect  to  Council's 
mains  unless  licensed,  and  such  licence  is  issued,  subject  to  re- 
newal each  year,  on  payment  of  a  fee  of  .£1.  Is.  This  plan,  I 
understand,  has  led  to  a  very  satisfactory  issue,  and,  as  far  as 
I  know,  no  legal  complications. — I  am,  &c.. 

May  2G.  E.  H.  Wyndham  Westwood. 

ON  PORCELAIN  INSULATORS  FOR  TRANSFORMERS, 
SWITCHES,  &c. 
to  the  editor  of  the  electrician. 
Sir  :  With  reference  to  the  article  by  Dr.  C.  C.  Garrard, 
"On  Poicclain   Insulators  for  Transformers,  Switches,  &c.," 
which  apfjcared  on  p.  1  GO  of  ^  our  issue 
of  May  15th,  we  beg  to  state  that  for 
nearly  a  year  past  we  have  been  carry- 
ing out  experiments  on  the  same  sub- 
ject in  our  laboratory,  and  are  glad  to 
find  that  Dr.  Garrard's  results   agree 
very  closely  with  ours.  We  think  that 
corrugated  insulators  are  quite  unsuit- 
able for  indoor  work  and   prefer,  as 
does  Dr.  Garrard,  to  employ  plain  in- 
sulators and  bushes  on  account  of  their 
being  less  liable  to  collect  dirt.       We 
have  extended  our  researches    up   to 
voltagesof  100,000,  and,  as  a  result,  we 
have  designed  and  adopted  a  smooth 
insulator  for  use  on  the  high-tension 
terminals  of  our  latest  types  of  poten- 
tial and  current  transformers,   which 
work  on  voltages  between  2,000  and 
80,000.      The  sketch,  reproduced  herewith,  shows  the  type  of 
insulator  we  have  adopted  on  our  measuring  transformers  for 
voltages  between  60,000  and  80,000.     its  design  embodies  our 
experimental  results. — We  are,  &c., 

Milan.  C.G.S.  Societ.V  Anonima  per  Instrumenti 

ELETFRicr,  ci.V  C.  Olivetti  &  C. 


BRAKES  RECOMMENDATION  IN  HALIFAX  REPORT. 

to  the  editor  of  the  electrician. 
Siii :  I  was  interested  in  reading  your  leading  article  in  last 
week's  issue,  dealing  with  Major  Cardew's  and  Mr.  Graham 
Harris's  report  on  the  working  of  the  Halifax  Corporation 
Tramways.  In  dealing  with  the  brake  recommendations,  you 
stated  that  attention  is  also  called  as  to  the  desirability  of 
giving  a  skid  brake  a  trial  on  these  lines.  This  reference  is 
somewhat  of  a  general  nature.  From  the  wording  of  their 
report,  I  think  it  is  fairly  obvious  that  my  groove  skid  brake 
i;;  the  one  referred  to,  and  which  was  described  in  your  isnie 
for  May  Ist  last. 
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It  is  particularly  interesting  to  me  to  see  that  these  experts 
have  recommended  that  every  car  should  be  fitted  with  an 
efficient  emergency  brake,  and,  in  addition,  an  adjustable  brake 
for  continuous  use  for  controlling  speeds  down  steep  inclines 

I  see  that  in  the  House  of  Commons  on  May  7th  a  riuestiou 
was  jiut  as  to  whether  the  Board  of  Trade  proposed 
to  introduce  any  Ifgislation  which  would  render  an 
independent  emergency  brake,  under  the  control  of 
the  driver  and  conductor,  compulsory  on  all  tramways. 
This  inquiry  is  on  the  same  lines  as  the  recommenda- 
tion in  the  Halifax  report,  and  is  in  exact  agreement 
with  the  requirements  I  have  been  emphasising  for  the 
last  two  years. — I  am,  &c.,  P.  J.  Prinolk 

Burton  on-Trent,  Jlay  25. 

[No  specific  mention  was  made  of  Mr.  Pringle's 
brake  in  the  Halifax  report,  but  we  do  iiot  doubt  that 
this  particular  brake  was  what  Major  Cardew  and  Mr. 
Harris  had  in  mind. — Ed.  E.^ 


purpose  of  providing  a  smooth  surface  and  to  reduce  electric  stress. 
It  is  intended  for  underground  or  surface  work,  and  it  is  claimed  by 
the  owners  that  this  cable  laid  underground  would  involve  less 
expenditure  of  capital  for  high-tension  transmission  than  an  over- 
head line,  while  at  the  same  time  it  is  more  permanent  and  durable 
and  would  cost  less  for  maintenance. 


LICONITE  LEADLESS  CABLES. 


Ever  since  the  advent  of  the  paper-insulated  oil-im- 
pregnated cable,  engineers  have  sought  for  a  cable  in  whicl- 
lead  as  a  protective  covering  was  entirely  absent.  Mean- 
time lead-covered  cables  have  practically  become  stan- 
dardised, and  manufacturers  have  installed  expensive 
machinery  for  their  production.  The  leadless  cable  has 
been  a  long  time  in  coming,  and  even  to  day,  when  "lead- 
less  "  systems  are  in  use,  the  paper  insulated  cable  without 
a  protective  metallic  sheath  cannot  be  said  to  have 
"  arrived."  At  the  invitation  of  Messrs.  Johnson  &  Phillips, 
acting  on  a  request  from  Messrs.  A.  Heindrichs  &  Co.,  of 
Amsterdam,  an  inspection  by  a  party  of  technical  journalists 
was  made  of  a  cable  insulated  with  a  prepared  material  known 
as  liconite.  The  actual  composition  of  this  preparation  was  not 
disclosed,  though  it  is  said  to  be  bituminous  in  character.  It  is 
applied  to  the  cable  either  as  liconite  paper  or  liconite  elastic.  For 
high  voltages  a  "  reinforced  "  insulation  is  employed  which  consists 
of  alterna'e  layers  of  tape  and  liconite  elastic,  the  former   being 


Fio.  1. — A  WBirpiNo  MAciitNR  ion  I.iconitk  Cables. 

bound  on  tightly  so  as  to  hold  the  layers  firmly  together.     What 
was  termed  "  hcssian  "  tape  is  then  bound  roinid  the  whole  luass. 

.Messrs.  .IoIimkoii  \  I'hillips  have  made  tlio  spociiil  raachinory  for 
the  nipnufiictuio  of  these  cablcH.and  a  nunil)er  of  teHtswcre  oarricil 
out  on  TiicBday  the  occanion  of  our  visit  —  in  tlieir  now  cable  shops 
wliiili  hud  biTii  pliictd  ftl  the  (Ijspocal  of  Heindrichs  i»i  Co.,  who 
w(.'ro  rcspoMsibld  for  tlio  tests  The  HanipleH  Kclccted  wore  as  follows  : 
A  220yil<i.  Irngth  of  three  plmso  oablo  for  working  prossviro  of 
'i."),000  volts  and  capable  of  transmitting  5()0kw.  The  core  consiBts 
of  stranded  ahniiiinum  covered  with  a  thin  coating  of  lead  for  the 


Fig.  2. — A  T£st  in  raouREss. 

Another  cable  consisted  of  220  yds.  of  0-2.'i  sq.  in.  of  stranded 
copper  insulated  with  paper  treated  with  liconite.  This  cable  had 
no  lead  covering,  the  insulation  being  merely  mechanically  pro- 
tected by  hessian  tape.  The  third  length  of  cable  of  0"2r)  sq.  in. 
copper  area  was  of  the  reinforced  type  already  referred  to. 

These  cables   were  submitted   to   varioiis   pressure    tests,  three 
oil   insulated   trans''ormers    being    used    for    the    purpose       The 
details    of    the    tests    carried    out    are   tabulated 
below  : — 

Test  1. — A  leadless  paper  cable,  after  immersion 
in  water  for  12  days,  was  flashed  with  30,000  volts 
for  five  minutes  without  being  pierced  The  length 
of  cable  was  200  yds.,  and  it  was  a025  sq.  in.  copper 
cable,  insulated  with  56  layers  of  liconite  impreg- 
nated paper  to  a  thickness  of  t-  in.  and  covered  with 
two  layers  of  liconite  tape  and  one  layer  of  hessian 
tape.  Insulation  resistance  was  said  to  bo  10  ;i 
megohms  per  mile. 

Test  ■.'. — A  2  yds.  length  was  cut  olT  the  above 
cable,  bent  round  a  drum  18  in.  in  diameter  three 
times  in  each  direction,  and  tlaslicd  until  it  broke 
down.  After  bendiug,  the  insulation  drew  ever  the 
conductor  about  \\  in.  On  the  applioatiou  of 
4;!,()l)0  volts  the  test  piece  showed  signs  of  smoking, 
and  oil  the  pressure  being  furthe.-  raised  it  sl^rted 
firing  :  finally,  after  the  voltage  had  been  increased 
to  (i:!,Ot)0,  in  a  few  seconds  the  high-volt.age  ter- 
minals flashed  to  the  water  in  tlie  tank. 

Tost  .'!. — A  Syd'j.  length  of  the  same  cable,  a'ter 

being  immersed  with  its  ends  bare  and  under  water 

for  seven  days,  and  which  before  being  iininersod 

^^^     was  bent  round   a  drum  18  in.    in  diauietor  three 

^^^M     tunes  each  way,  was  thou  Hashed.     A  pressure  of 

^^^P     7(),(li)0  volts  was   applied   without   damage    being 

^^^S     done,  but  on  its   reduction  to   52,000  the   length 

brolte  down. 

Test  ■'). — Thrpp-pliaso  liconite  elastic  cable,  each 
core  ll)/-085  aluminium-covered,  with  thin  layer 
of  lead  to  a  diameter  of  0'.').'>0,  the  whole  e<iuiva- 
lent  to  O'DTOsij.  in.  of  copper,  llashed  up  to  ">0,000 
volts  between  each  pair  of  cores  without  damage.  The  pressure 
wa<i  a])pliod  for  seven  minutes.  The  length  of  cable  was  200  yd^., 
thickness  of  ininlation  {in.,  lay  of  calile  40  in.,  and  the  outside 
diameter  of  the  throe  cables  laid  up  .'1^  in.  The  tost  pressure  was 
maintained  for  seven  Miinntes,  and  the  cable  showed  no  sign  of  break- 
ing down. 

'I'l^l  r,.  T.iennite  impregnated  paper,  sheets  of  varying  thick- 
nessrs,  similar  in  charactir  lo  tlio  paper  tapo,  llnshod  until  ihoy 
broke  down.  One-fold  wltlistiod  1.400  volts,  two  fold  2,400  volta, 
and  three  fold  2,:i00  volts. 
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Tt'sl  r. — Liconite  elastic  sheets  of  varying  thickness  were  flashed 
until  they  broke  down.  The  results  were  as  follows:  Jin.  thic'c 
0;!,000  volts,  106  mils  42,000  volts,  152  mils  45,000  volts,  and  62  mils 
31,000  volts. 

It  was  stated  at  the  luncheon,  given  after  the  demonstrations,  that 
liconite  has  been  developed  by  Mr.  E.  S.  Ali  Uohon,  of  Singapore, 
and  that,  while  it  has  the  advantages  of  rubber  and  guttapercha, 
it  is  superior  to  these  as  an  insulator  and  at  a  fraction  of  their  cost. 
It  is  said  to  be  nonbygroscopic,  proof  against  dilute  acids,  alkalis, 
oils,  moisture  or  electrolysis.  It  is  both  tough  and  elastic,  and  will 
not  crack  or  tlow  Uke  ordinary  bitumen,  while  it  is  also  claimed  that 
it  is  light  and  easily  handled. 

The  cable  is  being  exhibited  at  the  Franco-British  Exhibition, 
Stand  No.  260,  Machinery  Hall,  where  apparatus  has  been  erected 
for  the  testing  of  tlio  cables  at  high  pressure  We  illustrate  a  wrap- 
ping machine  in  use  for  liconite  cable  at  Johnson  &  Phillips'  works 
ond  also  a  view  of  the  test  tank  taken  at  the  time  of  the  demon- 
B  rations. 


SWITCH  GEAR  CONTROL  APPARATUS  AND  RELAYS 
FOR  ALTERNATING  CURRENT  CIRCUITS.* 

HY    C.    i\    GARRARD. 

Introduction. — The  installation  of  control  relays  on  high-tension 
alternating-current  circuits  has  become  and  is  likely  to  remain 
standard  practice.  Their  correct  design  and  lay  out  is,  therefore, 
of  the  highest  importance,  while  on  their  proper  action  the  success 
of  the  sjstoni  greatly  depends.  Many  systems  are,  notwithstand- 
ing, designed  on  erroneous  lines,  due  to  the  facts  both  that  this 
type  of  apparatus  has  not  been  thought  worthy  of  much  attention, 
and  for  economical  reasons. 

Poli/pJiasc  Ma.iimuiii  Time  Element  and  Reverse  Behii/s. — The 
polyphase  maximum  time  element  relays  which  have  been  installed 
in  many  supp'y  stations  consist  of  a  polyphase  relay  with  a  single 
moving  clement,  which  is  operated  by  the  currents  in  two  or  three 
of  the  phases.  Such  a  relay  with  three  windings  energised  could  be 
put  on  a  two-phase  four-wire  network  and  adjusted  to  operate  after 
30  seconds  on  a  150  per  cent.  load.  This  means  that  after  150  per 
cent,  full  load  has  Howed  in  each  pli'ine  for  30  seconds  the  relay 
operates.  In  this  case  each  phase  contributes  one  third  of  the 
operating  torque,  but  should  an  overload  occur  in  only  one  phase, 
it  will  have  to  be  greater  than  this  amount  for  any  action  to  take 
place.  It  is  therefore  possible  with  maxitnum  polyphase  relays  for 
large  and  dangerous  loads  to  flow  in  one  phase  without  operatmg 
the  relay.  For  this  reason  single-phase  relays,  connected  separately 
to  two  or  three  of  the  phases  on  a  four- wire  system,  should  be  used. 

The  above  applies  with  equal  force  to  polyphase  reverse  relays, 
for,  under  some  conditions,  with  a  reversal  in  one  phase  only  the 
tendency  towards  operation  is  neutralised  by  the  unreversed  phases. 
The  only  perfect  solution,  therefore,  is  to  instal  a  separate  single 
phase  relay  in  each  phase. 

Solenoid  Uelaijs.--  k  considerable  number  ot  maximum  time- 
limit  relays  operating  on  the  solenoid  principle  are  in  use  at  the 
present  time.  They  consist  of  a  solenoid  having  a  movable  iron 
plunger,  which  is  sucked  up  when  the  current  in  the  solenoid  exceeds 
a  certain  value.  The  iron  plunger  is  attached  to  a  dash-pot  or  air- 
bellows  which  retards  the  travel  of  the  plunger,  the  amount  of  the 
retardation  bsing  varied  by  means  of  a  small  valve  which  controls 
the  clearance  in  the  dashpot,  or  the  rate  at  which  air  can  pass  in  or 
out  of  the  bellows.  The  plunger,  therefore,  takes  a  certain  time  to 
travel  to  its  top  position;  when  it  is  reached  contact  is  m^de  ii 
the  trip  coil  circuit  and  the  controlled  circuit  is  opened.  Experi- 
ments were  made  on  a  typical  relay  of  this  description,  the  current 
being  maintained  constant,  while  the  voltage-drop  across  the  coil 
was  measured  tor  different  positions  of  the  plunger.  It  was  found 
that  as  the  plunger  was  raised  the  drop  increased  and,  knowing 
this  value  and  the  constants  of  the  coil,  the  reluctance  of  the  cir- 
cuit was  calculated.  This  quantity  decreases  as  the  plunger  is 
raised,  while  the  f  jrce  on  the  latter  is  inversely  as  the  square  of  the 
reluctance.  It  may,  therefore,  happen  that  the  plunger  "  floats," 
thus  shortening  the  time  element.  The  relay,  then,  will  operate 
sooner  than  under  ordinary  conditions,  should  another  overload 
come  on.  These  results  show  that  the  dashpot  solenoid  type  ot 
maximum  relay  is  not  reliable  in  dealing  with  intermittent  over- 
loads or  short-circuits. 

Fuse-shunted  Trip  Coils  — A  method  sometimes  adopted  to  give 
an  ordinary  circuit-breaker  a  time  element  is  to  shunt  the  trip  coil 
with  a  fuse  through  which  the  secondary  current  of  the  current 
transformer  is  shunted.  The  time  taken  tor  the  fuse  to  blow  gives 
the  time  element.  This  arrangement  is  suitable  only  for  alternating 
currents,  and  its  chief  merit  is  itj  cheapness.  But  the  characteristics 
of  every  device  of  this  kind  should  be  (1)  to  prevent  the  circait- 

*  Abstract  of  a  Paper  read  before  the  Iii.stitutioii  of  Electrical 
Engineers. 


breaker  opening  tor  every  abnormal  rush  of  current  and  (2)  to  allow 
ot  a  discriminating  action  so  that  ot  two  circuit-breakers  in  series  one 
can  be  opened  before  the  other.  Tests  made  on  this  typo  of  circuit- 
breaker  show  that  this  discriminating  action  cannot  be  relied  upon 
and  f'  r  any  particular  arrangement  there  is  no  guarantee  on  heavy 
loads  that  one  circuit-breaker  will  act  before  the  other.  This  un- 
certainty is  not  overcome  by  using  thicker  fuse  wire.  The  fuse 
is  only  traversed  by  the  .smindary  current  of  a  current  transformer, 
and  although  the  primary  current  in  the  generating  station  may  bo 
larger  thanthat  in  the  substation,  the  secondary  currents  are  usually 
equal,  the  ratios  of  the  current  transformers  being  varied  according 
to  the  values  ot  the  primary  current.  This  type  ot  control  is,  thei-e- 
tore,  not  suitable  for  important  circuits,  though  it  may  find  a  place 
on  motor  control  panels  where  ordinary  fuses  are  not  desired. 

For  three-phase  three- wire  systems  two  separate  single-pole  relays 
arc  theoretically  necessary  to  afford  complete  protection.  When 
what  maybe  designated  the  "resultant"  scheme  ot  connections 
has  been  used  a  single  one-phase  relay  only  has  been  installed,  but 
in  conjunction  with  two  current  transformers,  so  connected  that  the 
current  in  the  relay  is  the  vectorial  resultant  of  the  current  in  each 
of  the  phases  in  which  the  current  transformers  are  situated.  A 
number  of  supply  stations  in  this  country  have  protective  apparatus 
installed  in  this  manner.  On  working  out  the  currents  in  the  relay 
vectorially,  however,  it  will  be  found  that  the  protection  afforded 
by  this  m3thod  is  doubtful.  Assuming  the  normal  full-load  secon- 
dary current  of  the  transformers  to  be  10  amperes,  and  the  relay  to 
be  set  to  operate  at  200  per  cen*^.  full  load  current — i.e.,  when  31'6 
amperes  flow  through  it.  If  now  the  overload  occur  on  both  the 
phases  connected  to  the  relay,  and  the  phase  displacement  in  each 
phase  is  the  same,  then  the  circuit  is  opened  when  20  amperes 
secondary  current  flows  in  each  phase.  It  is  quite  likely,  however, 
that  the  overload  will  only  occur  in  one  of  the  phases,  and  in  this 
case  the  phase  displacement  will  most  probably  not  be  the  same  in 
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each  phase.  If  the  angle  of  hgin  each  phas9is  equal,  and  only  one  of 
them  is  overloaded,  it  will  require  282  per  cent,  full  load  current  in 
the  single  overloaded  phase  to  cause  operation.  Should,  however, 
the  current  in  the  overloaded  phase  lag  60  dag.  more  than  the  other 
phase,  which  is  quite  possible,  then  the  current  in  the  overload 
phase  would  have  to  increase  to  3SS  per  cent,  full  load  current 
before  the  circuit  is  broken.  That  is  to  say,  with  this  scheme  of 
connections  and  the  circuit  breaker  set  to  come  out  with  the  ordi- 
nary test  at  100  per  cent,  overload,  one  of  the  phases,  and  of  course 
the  unprotected  phase,  could  be  overloaded  to  the  extent  of  200  or 
son  per  cent,  without  the  circuit  being  opened. 

In  the  three  phase  four  wire  system  three  current  transformers 
are  necessary,  but  only  two  relays  are  used.  This  is  due  to  the  fact 
that  there  could  not  be  an  abnormal  current  in  apy  one  of  the  three 
phases  without  the  relays  also  being  affected.  The  argument  given 
above  applies  with  equal  force  in  this  case,  and  the  only  sate  ar- 
rangement is  to  have  the  same  number  of  relays  as  cu'rent  trans- 
formers. 

Generator  JRelai/s.— When  relays  are  installed  between  'bus  bars 
and  sources  of  electrical  energy — e.g.,  tor  controlling  generator 
switches  and  switches  at  the  far  end  ot  feeders — complete  protection 
is  afforded  by  a  reverse  arrangement,  and  the  fitting  of  maximum 
current  circuit-breaking  apparatus  must  be  regardedas  bad  practice. 

Reverse  current  relays  on  generators  should  only  come  into 
operation  when  a  serious  fall  has  developed  on  the  generator  or 
prime  mover,  such  as  a  breakdown  in  the  winding  or  a  total  failure 
of  steam  power.  Many  cases  of  accidents  to  the  prime  mover 
would  be  aggravated  by  an  automatic  disconnection  from  the  'bus 
bars,  and  a  generator  relay  which  operates  instantaneously  is  not  de- 
sirable. Further  such  relays  are  excited  from  the 'bus  bars,  and 
should,  therefore,  be  so  arranged  that  they  are  as  little  as  possible 
aliected  by  a  reduction  in  the  'bus-bar  voltage. 

It  will  be  understood  that  any  form  ot  relay,  one  of  whose  coa- 
stituent  parts  is  a  shunt  coil,  will  be  affected  by  variation  in  the 
voltage  applied  to  the  same.  The  shunt  coil  of  the  generator  reverse 
relay  is  excited  (hrough  the  intermediary  ot  potential  transformers) 
directlv  from  the  'bus  bars.     On  the  occasion  of  an  accident  to  one 
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of  tho  generators  the  'bus-bar  volts  will  tend  to  go  down.  The 
trouble  is  intensified  by  I  he  fact  that,  as  has  been  shown,  an  instan- 
taneous relay  cannot  be  used,  therefore  there  is  more  time  for  the 
vol  age  to  fall.  It  must  be  remembered,  however,  that  a  failing 
generator  in  parallel  with  one  or  more  good  ones  is  not  likelyt  o 
pull  the  volts  down  to  any  very  alarming  extent.  Probably  a  50 
per  cen*.  reduction  is  the  masimum  to  be  expected.  It  U  clear, 
however,  that  the  calibration  of  the  relay  should  be  as  little  aflfectod 
by  variation  in  the  'bus  bar  voltage  as  possible.  Curve  Fig.  1  shows 
the  effect  of  reduction  of  the  shunt  voltage  on  the  calibration  of  a 
reverse-power  relay,  consisting  of  a  specially  designed  wattmeter 
movement.  It  will  be  seen  ihat  the  calibration  is  practically  un- 
affected down  to  10  per  cent,  of  the  normal  voltage.  The  limit 
down  to  which  it  works  is  7  or  H  per  cent.,  below  that  it  becomes 
inoperative.  The  relay  is  also  absolutely  inoperative  on  forward 
power  under  all  conditions.  Tests  made  up  to  10  times  full-load 
current  in  the  forward  direction  proved  this.  The  most  suitable 
value  to  which  a  generator  reverse  relay  can  be  set  is  such  that  it 
will  operate,  after  the  requisite  time  element,  with  an  energy  re- 
versal of  10  per  cent,  of  the  full  rating  of  the  machine. 

Bcverse  Eelaijs  at  End  of  Feeders. — The  function  of  reverse 
relays  at  the  ends  of  feeders  is  to  prevent  a  fault  on  the  feeder 
being  fed  back  from  the  sub-station  or  distribution  network.  Their 
working  conditions  render  them  more  likely  to  be  affected  by  the 
voltage  drop  than  are  those  on  generators,  and  for  this  reason  it  is 
desirable  that  they  should  act  as  quickly  as  possible  after  the  re- 
versal. But  in  this  case  also  the  use  of  an  instantaneously  acting 
relay  might  cause  the  circuit  to  be  needlessly  opened,  for  instance, 
by  the  hunting  of  the  sub  station  machinery.  This  relay  should, 
therefore,  be  set  so  that  the  minimum  power  required  to  operate  it 
is  above  that  likely  to  flow  back  owing  to  hunting.  The  higher  set- 
ting of  this  relay  than  that  at  the  generator  end  is  quite  admissible, 
for  the  current  flowing  through  it  will  be  of  high-power  factor,  and, 
if  not  interrupted,  of  considerable  magnitude. 

Frolection  of  Intcrconnecfor  Cables. — Interconnector  cables  are 
used  for  connecting  two  sub  stations  together.  This  arrangement 
avoids  the  running  of  duplicate  feeders  to  each  sub-station  and, 
owing  to  the  reduction  in  cable  lengths  used,  leads  to  a  saving  in 
capital  expenditure.  The  ordinary  system  of  protecting  feeders  is 
not  applicable,  for  in  this  case  the  current  will  alter  in  direction  in 
accordance  with  the  relative  loading  of  the  sub  stations,  and  special 
arrangements  must  be  made.  A  maximum  circuit-breaking  device 
is  desirable,  but  the  time  element  should  be  very  long  so  that  this 
apparatus  will  not  come  into  action  under  ordinary  conditions,  but 
only  when  the  interconnector  itself  becomes  badly  overloaded  or 
earthed.  The  function  of  the  interconnector  may  be  considered  as 
being  the  passing  of  energy  from  one  sub-station  to  the  other  in 
either  direction.  When,  however,  it  takes  energy  from  one  sub- 
station and  does  not  deliver  it  to  the  other — i  e.,  when  energy  flows 
into  the  cable  at  both  ends  at  the  same  time — it  is  not  performing 
this  duty.  It  follows  that  circuit  breaking  apparatus  must  be  in- 
stalled at  either  end  and  that  these  must  be  interconnected,  which 
is  usually  done  by  means  of  pilot  wires. 

In  Merz  and  Price's  system  a  current  transf  .rmer  is  included  in 
the  interconnector  at  each  end,  and  their  secondaries  are  connected 
through  trip  coils  to  a  pilot  wire,  the  return  being  made  through 
earth.  As  long  as  current  flows  in  the  same  direction  through  both 
primaries,  the  induced  E.M.F.s  balance  and  no  current  flows  through 
the  pilot  wire.  Should,  however,  the  currents  become  unequal,  or 
a  relative  reversal  take  place,  the  trip-coils  are  energised  and  tho 
switches  tpened. 

As  the  criterion  of  failure  of  an  intercoanector  is  the  simulta- 
neous How  of  current  into  cither  end,  such  a  circuit  might  be  pro- 
tected by  the  installation  of  reverse  power  relays  at  both  ends,  the 
relays  being  connected  to  a  common  tripping  circuit  arranged  so 
that  only  when  energy  is  flowing  nito  the  cable  at  both  ends  is  the 
trip-coil  circuit  closed  at  both  relays  and  tho  main  switches  opened. 
Normally  the  trip-coil  circuit  is  broken  at  one  relay  and  made  at  the 
other,  or  viee  versa,  according  to  the  direction  of  the  current.  The 
relays  close  circuit  with  a  slight  time  element,  so  that  on  the  direc- 
tion of  the  current  reversing,  one  relay  contact  is  opened  before  the 
other  is  closed.  A  pair  of  contacts,  which  are  dosed  automatically 
when  the  aain  circuit  at  the  corresponding  end  opens,  are  also 
provided. 

If  the  switch  at  tho  left  end  of  the  interconnector  opened  slightly 
before  the  oni'  at  the  right-hand  end,  the  trip  coil  circuit  would  be 
closed  by  the  relay  at  the  right-hand  end.  Thus  the  circuit  breaker 
at  the  right'han<l  end  would  also  operate.  The  object  of  this 
arrangement  is  to  ensure  that  both  ends  of  the  interconnector  will 
be  disconnected  even  if  the  two  switches  do  rot  act  quite  as  quickly 
as  each  other.  Kach  trip-coil  is  also  arranged  so  thatjit  is  cut  out  of 
circuit  when  its  main  switch  has  opened  circuit,  after,  however,  tho 
contacts  mentioned  above  have  been  closed.  The  trip  coils, 
therefore,  experience  no  danger  of  burning  out.  The  state 
of  offairg  might,  however,  arise  that  tho  loft-hand  switch  was  open 
and  the  right  hand  switch  was  closed,  there  being  a  short  circuit  or 
ourth  on  theinterconnectur.     Ky  the  act  of  closing  the  right-hand 


switch  the  trip-coil  of  this  switch  will  be  put  into  circuit  ready  for 
operation,  and  the  circuit  through  the  same  will  be  complete  through 
the  right-hand  relay,  which  operates  due  to  the  flow  of  current  into 
the  fault  and  through  the  contacts.  The  right-hand  circuit-breaker 
will  be  opened  at  the  same  time  cutting  out  its  own  trip-coil.  It  is 
impossible,  therefore,  to  connect  up  the  interconnector  at  either  end 
while  there  is  a  fault  on  it. 

The  arrangement  as  set  forth  above  of  course  necessitates  that 
there  should  be  some  voltage  in  order  to  operate  the  relays.  If  the 
voltage  absolutely  disappears,  the  reverse  relay  will  not  work,  and 
it  may  be  thought  that  in  the  case  of  a  very  bad  short-circuit  this 
will  happen.  Considerable  experience  has  shown,  however,  that, 
even  under  the  worst  conditions,  the  voltage  does  not  entirely  dis- 
appear, and  that,  if  the  calibration  of  the  apparatus  is  unaffected  by 
fall  of  potential  down  to  10  per  cent,  of  the  normal  working  voltage, 
all  working  conditions  will  be  met  (see  Fig.  1).  As  the  pilot  wire 
only  carries  the  tripping  current  it  will  be  seen  that  only  one  pilot 
is  necessary,  whether  the  relays  are  single,  two  or  three  pole.  On 
a  three-phase  system  the  relays  will  be  two  or  three  pole,  accord- 
ing as  the  system  is  three  wire  or  four  wire.  Messrs.  Merz  &  Price 
suggest  that  the  pilot  wire,  or  wires,  can  be  made  up  in  the  same 
multicore  cable  as  the  main  conductors,  there  being  generally  suffi- 
cient space  for  this  in  the  falling,  which  is  used  to  make  up  the 
cable  to  a  cylindrical  cross-section.  This,  however,  is  open  to  the 
serious  objection  that  if  a  serious  fault  or  burn-out  occurs  the  pilot 
wire  will  be  most  probably  broken.  It  would  be  much  better  to 
keep  the  pilot  wire  quite  distinct  from  the  main  cable,  preferabl.y 
laying  it  in  a  different  duct.  A  system,  therefore,  which,  under  all 
conditions,  only  requires  one  pilot  wire  is  an  advantage. 
(To  he  conlmtied.j 
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(Continued  from  page  355.) 

Jlr.  Arthir  Wright,  consulting  electrical  engineer  to  Marylebone 
Council,  was  called,  and  said,  in  examination  by  ."Mr.  Cane,  that  the 
generating  costs  at  llaiylebone  wprc  low,  oonsidering  the  load  factor, 
uliich  was  lower  than  in  most  London  districts,  and  their  standing  and 
running  charges  were  very  lo«.  He  did  not  think  they  would  gain  by 
taking  the  company's  bulk  su|i|)ly.  The  estimates  in  the  company's 
tables  of  Miirylcbonc's  generating  costs  were  incorrect.  He  made  the 
cost  of  the  combined  su])ply  very  much  higher  than  Mr.  Hammond,  and 
the  result  a  loss  at  the  particular  load  contemplated  by  tlic  tables.  They 
had  room  in  their  engine  room  for  plant  up  to  18.000  kw.  If  they  ox- 
tended  their  I'oilcr  house  to  supply  12,000  kw.  the  extra  cost  would  be 
f  1.  14s.  per  kw.  He  estimated  thai  they  could  not  give  more  than  35  or 
40  per  cent,  load  factor  for  the  load  Mr.  Hammond  had  estimated.  .i4  per 
cent,  load  factor  assumed  a  very  big  night  load.  He  did  not  know  w  hy 
.Mr.  Hammond  gave  Marylebone.  a  residential  district.  54,  which  w.i.s 
higher  than  St.  Pancras,  and  higher  than  .Stepney,  tho  latter  an  entirely 
manufacturing  district.  Their  present  losts  wore  114  Sli  per  kw.  per 
annum  and  0:{!l.'>d.  per  unit.  They  had  350  power  consinucrs.  and  the 
average  of  25  of  the  largest  was  11-4  k»v.  :  their  avpiasio  load  factor  was 
12K.  The  price  now  charged  for  that  load  factor  was  l-44.")d.,  without 
allowing  what  llicy  called  commercial  discounts.  .Ml  lug  lonsumeis  had 
a  further  discouiU  of  25  per  cent,  when  tluir  demand  riaclicd  a  certain 
jioiut.  Allowing  tlic  adjustment  for  sizes  lower  than  250  kw..  the 
coni|iaiiv's  cost  for  dinct-currcnl  for  a  similar  supply  with  tho  same  load 
factor  w-ould  be  1  -473(1.  The  Council's  price  to  two  large  consumers  la.st 
year  was  Id.  and  OilSld.,  including  discoiuits.  Tho  company  would 
charge  O-TOO,  and  0!)I5  rospoctivoly.  To  a  70  kw.  consumer  with  25  per 
cent  load  factor  the  Council's  present  prices  with  discount  would  be  0-!t4(>d 
and  the  coni|iany's  would  bo  0-,S42d.  If  the  whole  of  the  award  in  tho 
.iriiitration  l>et«oon  themselves  and  the  .Metropolitan  Co.  were  put  on 
llie  liijluing  lustomers,  the  charge  to  tho  power  consumer  would  lio 
0S15.  Ho  thought  thoir  district  would  iret  the  idea  that  the  Council's 
|iricos  wore  hifjlier  than  they  mod  lie.  if  the  lompaiiy  camo  into  their 
district.  If  tho  lompany  could  ipioto  anything  loss  than  i'4.  10s.  ho 
prosuniod  thoy  would  begin  to  interfere  with  tho  Council's  pri<os  sori«>nsly. 
Kvorv  unit  sold  for  power  roduiod  llio  slanding  chargi's.  bocanso  it  oii- 
ahlici  Iheiu  ti>-be  spread  over  ii  liiggiT  output.  .\  consumer  in  Marylobono 
1. 1  king  current  for  power  couhl  use  20  per  cent,  of  it  for  lighting.  Tho 
divi-rsity  factor  of  I  .").  lie  tho»i;lit  a  very  hi^!h  one.  and  the  di\i'rsity 
rmtor  \va.s  lUhing  wliicli  ho  thoii;;lil  few  <if  lli.ui  b.iil  .-oiy  informa- 
tion about.  Ho  thought  in  dealini;  with  pri>posilions  like  the  pro.soni  it 
was  usual  to  a.ss\nne  a  mu.  h  lower  diversity  factor.  Ill  dealing  with 
large  blocks  of  power  be  bail  assumed  a  diviMsity  factor  of  one.  as  the 
consnuuTs  might  all  lomo  im  at  onco.  It  was  praitically  possible  to 
have  n  diver.sity  fjictor  of  one.  In  tho  case  of  many  largo  lighting  con- 
^umors  in  Christmas  week  it  would  be  one,  The  divor.iity  factor  was  most 
dillicull  to  measure  It  v.as  usually  the  li.^t  thing  people  wanted  to 
know.  His  Council  supplied  the  small  power  user  more  cheaply  than  the 
company  could.  1  hoy  would  not  fear  m  fact  this  competition.  It  looked 
ns  though  the  company's  cost  of  distributing  their  power  to  tho  lo.nl 
distributors  wnultl  wipe  out  the  advnntngo  to  ho  gained  in  gonornlion 
luiloss  the  11.  Itls.  well'  a  mistake  and  loo  high.  I'lidor  tho  combined 
dilpply  the  cohI  nl  coal  per  unit  would  lie  jiist  as  iiitii  h.      He  saw  nothing 
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to  prevent  tlio  oonipany  raising  their  jiri'es  in  fntnro.     He  did  not  think 
there  would  he  any  saving  in  the  coal  hy  saving  one  shift. 

On  Tuesday  Mr.  Cane  in  addressing  the  Coniruiltee  on  liehalf  of 
Marylebone  Council,  saiil  it  h.id  heen  stated  that  Marylehone  had  made 
a  had  bargain,  and  had  to  pirt  up  with  it.  'Jhey  ilesired  to  entirely 
repudiate  that  position.  They  had  not  come  to  ask  lor  mercy  but  only 
for  fair  dealing.  The  Metropolitan  Co.  had  de\  eloped  an  exceedingly 
fine  business,  and  the  Borough  Council  made  an  agreement  to  buy  the 
undertaking  on  arbitration  lerjus.  *1  he  revuh  was  an  award  of  £I,2.'»(I,(KH). 
It  w.as:2tt  years'  pureh.asc  of  the  pr»^tlts  of  theeonip;inv.  .'ind  t  he  estiiuati's 
of  prob.'ible  increase  of  demand  had  been  more  than  justified.  T1h\>'  had 
lowen'd  the  price  from  "rl4d.  to  -t-od.  per  unit.  The_\'  «'ere  conipelled  to 
buv  be4MUse  it  w.'is  s.aid  to  be  unf.iir  for  Ilu-ru  to  comiiete.  and  the  sanu' 
ap|ilied  to  the  present  case.  This  I'ompany.  witli  all  the  i)enelit  of  experi- 
ence and  the  advantage  of  having  to  do  nothing  but  go  into  the  best 
market  to  buy  their  jilant,  should  not  be  allowed  to  compete  with  those 
who  had  earned  their  experience  aufl  bought  other  jieople's.  He  failed 
to  see  why  a  company  shcudd  be  allowed  to  come  in  and  compete  with 
them  merely  because  it  called  itself  a  }iower  undertaking.  The  kind  of 
supply  they  contem]»lated  was  germaiu*  to  a  lighting  underlakinsr.  and 
was  nujst  useful  because  it  was  re<|uii'ed  at  a  time  when  lighting  was  not 
retpiirefl.  Mai-yiebone  was  not  the  kintl  of  area  where  power  competition 
ought  to  be  allowed.  He  claimed  he  had  disproved  the  company's 
argument  that  they  covdd  save  the  Council  money,  so  far  as  the  small 
power  users  were  concerned.  Mr.  Wright  hatl  told  them  that  actual 
experience  of  distribution  had  convinced  him  that  the  bulk  supply  would 
not  be  cheaper.  The  company's  capital  cost  would  be  lower  than  the 
Council's  because  it  would  be  bigger,  and  their  coal  cost  was  also  cheajicr, 
hut  they  had  to  get  their  energy  to  London  and  transform  down  to 
lo.lKMI  volts,  and  lo.se  some  of  it  on  the  way,  and  the  cost  of  the  ex]iensive 
transmi.ssion  nuiins  had  to  be  added.  They  had  to  generate  10  kw.  at 
Barking  to  produce  !l  kw.  in  London,  and  that  necessarily  meant  a 
further  increase  in  capital  cost.  Marylebone  Council  had  to  carry  coal, 
and  the  company  had  to  carry  electrical  energy,  and  the  latter  was  the  more 
expensive  iteni.  Mr.  Wright  estimated  that  at  an  imagined  load  of 
]2,(K)0  kv.'.,  the  standing  charges  would  be  £3.  Is.  in  .Marylebone against 
£4  10s.,  and  that  wiped  out  the  advantages  the  bidk  comjiany  had.  The  ob- 
ject of  the  Bill  was  to  secure  the  authorised  distributors'  custom.  This  was 
written  l.irge  all  over  the  Bill.  What  had  been  called  the  "  virgin  fieltl  " 
in  London  had  been  greatly  over-estimated  at  1)0(1,000  ii.p.,  but  had  now 
dropped  to  something  like  half.  He  asked  that  Marylebone  shoidd  be 
isolated  as  it  was  in  100.5,  v\hen  the  Administrative  Co.  brought  in  their 
Bill.  They  would  prefer  the  Kitson  Clause  to  the  clause  which  took  its 
place  in  this  Bill,  as  the  former  gave  them  a  certain  measure  of  protection. 

-Mr.  Ci.oPE  (for  the  promoters)  said  they  were  prepared  to  accept  the 
Kitsoi\  clause  if  the  Committee  inserted  it. 

.Mr.  A.  H.  SE.vr.KCKHC,  borough  electrical  engineer  of  West  Ham,  said 
his  corjioration  served  i>nc  of  the  most  important  manufacturing  districts 
in  Lond()n.  Supply  comnienced  in  1898.  A  new  generating  station 
had  been  erected  at  Tucker-street,  Canning  To\vii,  capable  of  housuig 
three  times  the  present  plant,  which  was  capable  of  supplying  100,000  kw. 
and  they  had  also  ample  land  for  further  building.  Their  capital  expendi- 
ture was  £410,000.  The  units  sold  during  the  year  ended  March  last 
were  a  little  over  11  j  millions,  of  which  over  foiu'  millions  were  for  power. 
Only  a  quarter  of  the  lorjjoration's  business  was  for  lighting,  three- 
quarters  being  power,  heating  and  traction.  The  corporation's  power 
business  was  larger  than  that  of  any  of  the  power  companies,  except  the 
Xeweastle  company.  One  consumer  alone  took  a  supply  greater  than 
the  whole  of  last  year's  output  of  the  Yorkshire  Power  Co.  West  Ham 
charged  3d.  for  lighting  and  Id.  for  power,  subject  to  discounts  aecortl- 
ing  to  load  factor  and  quantity.  The  average  ))rice  the  year  before  last 
was  O'O.id.  for  jrower,  and  for  the  year  ended  Jlarch  last  approximately 
0'8d.  In  the  next  two  weeks  the  corporation  would  be  sujjplying  at  the 
rate  of  8i  to  0  million  units  per  annum,  or  over  12  million  including  trac- 
tion. Since  lOOl  they  had  hired  out  motors  and  equip))ed  factories. 
The  total  connections  for  ]>ower  were  about  11.000  kw.,  of  which  about 
one-third  was  to  consumers  over  250  kw.  It  would  be  absolutely  impos- 
sible to  keep  down  the  generating  costs  to  the  0'.502d,,  at  which  it  w.is 
estimated  byJIr.  Hammond.  Thesumof  £31,459  generating  cost  in  con- 
nection with  combined  supply  would  not  work  out  correctly.  It  would  be 
0-905d.  He  estimated  that  the  load-factor  at  which  they  would  gene- 
rate in  conjunction  with  the  company  would  be  14  per  cent.  They  had 
three  peaks  in  the  day.  They  could  make  no  reduction  in  their  statf 
if  they  adopted  the  combined  supjily.  There  was  practically  no  differ- 
ence except  the  cost  of  coal.  The  Corporation  were  not  disposed  to 
rely  upon  an  out.sidc  sui>ply  which  they  could  not  control.  They  coidd 
not  afford  to  take  startd-by  supply  at  £3.  lO.s.  per  kw.  They  coidd  buy 
the  plant  they  might  want  at  slightly  over  that,  and  the  ca]iital  charges 
would  not  exceed  10s.  per  kw.  He  placed  no  reliance  on  the  diversity 
factor.  It  would  make  no  difference  for  all  practical  purposes,  if  they 
did  not  sink  so  much  capital  in  generation  .and  conlined  it  more  to  distri- 
bution. Theii'  price  for  coal  w.as  0-32d.  approximately  for  the  whole 
of  last  year,  not  0'39d.  It  was  now  0'25d.  \  high  price  per  ton  did  iu)t 
affect  a  big  concern  with  a  high  load-factor  by  10  per  cent.  The  (piestion 
whether  a  combination  of  the  company's  su|)ply  and  West  Ham's  own 
supply  could  be  made  which  would  pay  the  Corporation  depemled  u|ion 
whether  the  supply  could  be  usefully  employed.  There  would  be  prac- 
ticallj'  no  saving  to  the  Corporation  in  taking  bulk  supply.  They  had 
theii'  huul,  their  wharf,  buildings,  generating  plant  and  apparatus,  and 
the  capital  charges  on  a  small  additional  expenditure  would  not  exceed 
lOs.  per  kw.  He  would  not  say  a  combination  which  would  ])ay  could 
not  be  made.  It  would  be  possible  for  the  company  to  cut  price.s  to  do 
away  with  the  Corporation's  eomjietition,  and  then  raise  their  prices  after- 


wards. He  did  not  like  the  clause  vvliiih  had  been  substituted  for  the 
Kilson  ( l.iusc.  The  Charing  Cross  Co.  ha<l  a  station  in  the  borough 
and  they  could  take  a  supply  from  them  if  they  required  it, 

Mr.  \l.  v..  Bi.MN.  manager  of  West  Ham  tramways,  examined  by 
Mr.  .Morten,  said  the  tramways  last  year  carried  over  y.'i  million  pas- 
sengers. He  did  not  think  there  would  be  any  objection  to  submitting 
a  clause  for  the  protection  of  the  tramways. 

Mr.  Morten  then  addressed  the  Committee,  and  said  West  Ham 
claimed  to  be  judged  on  their  merits.  The  only  cafe  that  h.ad  been 
made  against  them  was  fiuuided  on  aggregates  and  averages.  The  |)ro- 
nuilers  included  them  in  a  big  area  and  drew  deiluclions  which  miglil 
be  a)iplicable  to  the  whole  area  but  were  net  applicable  to  \Ve>l  Hani 
taken  alone.  They  took  .-ireas  in  which  3d.  wa  i  ch;i?gcd  for  pow<'r  and 
West  Ham,  in  which  current  was  su|)])lied  at  Id.,  and  saiil  the  cost  f(-»r 
that  area  was  2d.  They  ha<l  been  told  by  Mr.  Parshall  that  some  con- 
sumers were  coming  from  West  Ham  to  say  they  wanted  current  from 
the  company,  but  nrme  had  come  forward.  West  Ham  had  done  its 
work  well,  and  all  the  power  users  in  the  borough  could  be  suj^plied  at 
a  moderate  figure.  They  would  not  complain  if  the  company's  ])ro- 
])oscd  powers  to  suiq)ly  railways  wci-c  only  for  traction  oi-  for  lighting 
the  vehicles,  but,  under  the  Kill,  llic  company  could  (onipetc  for  lighling 
buildings,  &(-.,  as  20  per*  cent,  of  the  railways  demand  woul.l  be  no  Kmit 
in  their  case.  That  was  a  provision  in  the  next  Kill.  West  Ham  was 
opposing  that  on  certain  grounds,  but  not  on  the  question  of  haulagft 
or  traction.  In  the  North  .Metropolitan  Co.'s  Bill  the  supply  to  railways 
was  limited  in  that  way.  The  jiresent  company  could  go  to  the  Whole- 
sale Co-operative  Society,  whose  demand  was  1.000  kw..  and  offer  them 
current  at  any  price.  Lord  ("'amperdown's  Committee  declined  to 
sanction  supply  by  a  bulk  company  to  large  consumers  without  the  dis- 
tributor's con.sent  (m  the  ground  that  they  might  gain  a  footing  by  su|qjly- 
ing  at  a  loss  and,  after  having  compelled  the  existing  undertaker-s  to 
close  their  works,  put  their  prices  up.  It  was  idb  to  say  that  the  I  )«-r 
cent,  the  company  would  allow  them  to  charge  for  every  10  kw.  hy  which 
the  consumers'  clemand  fell  short  of  250  kw.  woidd  enable  the  distri- 
butors to  carry  on  supply  on  that  basis.  The  capital  charges  on  distri- 
bution amounted  to  about  id.  per  unit,  and  the  company  allowed  them 
about  ^\,d.  for  the  whole  of  their  prolit.  They  said  the  ditrll  iito  s 
woidd  get  the  diversity  factor,  which  was  a  very  nice  thing  in  theory 
but  was  not  likely  to  work  well  in  West  Ham  where  it  was  the  only  thing 
to  provide  the  prolit.  If  other  distriliutors  took  the  same  stand  as 
West  Ham  the  scheme  was  doomed  to  fail  whatever  attitude  theii- 
Lordships  adopted.  Rather  than  take  a  supply  from  thes^  peo]il?  West 
Ham  would  sell  even  at  a  loss.  There  was  no  sign  yet  that  the  20.001)  kw . 
which  they  could  instal  in  their  own  station  being  exceeded. 

.Mr.  Ch.irteris  (addressing  the  Committee  for  Hampst^ad)  gave 
information  regarding  capital  expenditure,  the  date  of  commencement 
of  suiqily  and  the  period  for  repayment  of  loan^,  and  went  on  to  sav 
the  price  of  current  for  )iower  had  been  steadily  reduced  from  2d.  ii 
1905  to  the  present  average  of  Id.,  which  was  the  Yorkshire  ('om))any's 
average  price.  They  had  also  reduced  the  rates  by  id.  out  of  the  p.-ofits 
of  the  last  three  years.  The  Administrative  Company  agreed  not  to 
go  into  Hampstead  at  all,  and  a  competing  bill,  that  of  the  Jletrojiolitan 
Company,  sought  to  include  Hampstead,  but  oidy  by  way  of  giving 
the  Council  the  option  of  taking  bulk  supply.  It  woidd  lie  easy  for 
Hampstead  to  agree  to  take  current  in  b\dk  from  t'le  Metropolitan 
Company,  and  if  they  did  so  this  com|iany,  if  they  got  the  powers  they 
asked  for,  could  come  in  and  compete.  He  thought  the  promott  rs 
should  be  required  to  show  grave  reasons  for  their  Lordships  to  reverse 
the  decision  which  was  come  to  by  a  Committee  of  their  Lordships' 
House  in  1905.  Hampstead's  power  supply,  though  small,  was  a  valu- 
able adjunct,  which  they  were  anxious  to  keej),  and  they  believed  it 
would  be  jeopardised  if  this  scheme  passed.  There  was  no  possibility 
of  a  genuine  power  sujiply  in  Hampstead,  but  the  prospect  of  develoiiing 
the  demand  for  domestic  heating  was  very  great,  and  there  was  nothing 
in  the  bill  to  prevent  the  company  competing  for  that  purpose. 

Mr.  Fleetwood  PKiTrn.vRii,  an  alderman  of  Hamp-^tcad  Council, 
and  Chairman  of  the  Electric  Lighting  committee,  gave  evidence  in 
support  of  Mr.  Charteris'  arguments.  They  were,  he  said,  producing 
1,500,000  units  more  than  in  1903.  The  works  costs  had  been  reduced 
30  per  cent,  during  the  last  two  years.  It  woulrf  be  absurd  for  them  to 
scrap  £200.000  worth  of  plant."  By  the  time  the  company  would  be 
ready  to  supply  them  bethought  their  works  costs  would  be  far  below 
the  ligure  the  company  gave.  Changing  their  periodicity  from  90  to 
.">0  would  involve  very  great  expense  in  changing  transformers,  meters, 
small  nuitors.  fans,  and  arc  lamps,  and  would  mean  a  charge  of  £7,011(1 
a  year  for  the  jieriod  in  which  their  loans  had  to  be  repaid. 

Mr.  Williams  addres.sed  the  Committee  for  Stepney,  and  said  the 
main  object  of  the  bill  was  practically  to  get  a  monopoly  for  supply  at 
a  cheap  rate  throughout  the  whole  of  the  county  of  London,  and  the 
municipal  authorities,  excejit  as  distributors,  would  have  to  go  to  the 
wall.  In  the  lOlectric  Lighting  .-Vets  it  was  laid  down  that  Parliament 
intended  that  the  municipal  authorities  shoidil  idtimately  bcciune  the 
.authorities  for  siqiplying  electrical  energy  in  their  own  districts.  The 
promoters  deprecated  competition  against  their  company  but  asked  the 
|)resent  distributors  to  submit  to  it.  There  was  no  ipiesticm  that  the 
Kit.son  clause  would  be  less  injurious  than  the  clause  which  had  bcin 
substituted  in  the  present  bUl. 

Mr.  W.  C.  P.  Tapper,  borough  electrical  engineer  of  Stepney,  examined 
by  Mr.  Williams,  gave  particulars  of  outputs  and  lamp  connections.  They 
charged,  he  said.  Id.  jjer  unit  for  ]iower  Hat  rate  or  ill.  per  unit  plus  5s. 
per  month  per  e.h.p.,  equivalent  to  £3  per  h.p.,  or  £4  per  kw.  During 
the  last  tinancial  year  the  average  charge  for  private  ligliting  was  2-21d,. 
0-95d.  for  power,  and  12-7d,  for  public  lighting.     The  total  average  was 
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l-ri2d.  Tho  undertaking  was  .a  iin<ancinl  success.  They  had  a  sub- 
stantial reserve  fund  after  paying  interest  and  sinking  fund  charges. 
If  they  took  tlicir  wliole  supjjly  from  the  company  he  calculated 
they  would  be  hound  to  supply'  at  a  loss  in  every  case,  except  where  the 
demand  was  imder  10  kw.  If  they  took  their  whole  supply  distribution 
cost  would  bring  the  cost  per  kw.  to  £10.  In  this  figure  he  had  compared 
the  maximum  charge  of  the  London  &  District  Com]iany  with  the  charges 
for  which  the  Administrative  Com|ianv  had  actiuilly  made  contracts. 
His  Council  agreed  to  take  supply  from  the  Administrative  Company. 
The  reasons  which  lead  them  to  make  the  bargain  then  had  now  dis- 
appeared. 

The  Committee  then  adjourned. 

On  Wednesday  Mr.  W.  C.  P.  Tapper  was  further  cross-examined  by 
Mr.  Clode.  and  said  the  figure  he  had  taken  in  his  calculations  of  the  cost 
of  taking  bulk  supply  was  £4.  10s.  per  kw.  and  0-33d.  per  unit.  That 
was  the  maximum  ])rice  in  the  hill.  If  he  took  the  company's  estimated 
price  per  unit  (0.22d.)  that  would  reduce  the  cost  for  7i  million  units 
from  £810.312  to  £(i,87.5.  Assuming  that,  as  Jlr.  Clode  stated.  Stepney 
would  be  sujiplying  at  a  lo.ss  if  generation  cost  £3.  12s.  per  kw.,  distri- 
bution making  it  £9.  2s.  and  the  diversity  factor  reducing  it  to  £5.  9s.. 
if  they  v.-ould  be  supplying  at  a  loss  because  they  could  not  generate  at 
less  than  £3.  12s.,  obviously  a  greater  increase  m  prices  would  be  neces- 
sarj'  to  make  a  profit  if  the  standing  charge  were  £4.  10s.  which  the  com- 
pany proposed  to  fix. 

Re-examined  by  Mr.  Willi.4MS  :  He  had  considered  the  effect  of  the 
jirovision  allowing  power  consumers  to  use  20  per  cent,  of  their  current 
for  lighting.  The  lighting  load  for  factories  was  small  compared  with 
the  amount  required  for  power  and  the  20  ]icr  cent,  would  give  them 
all  the  light  they  require.  It  would  be  a  serious  competition,  and  the 
company  would  also  be  a  serious  competitior  for  power  consumers  over 
lOkw.,  because  the  prices  at  which  they  would  have  to  supply  above  lOkw. 
at  the  Steimey  load  factor  would  a\erage  1027d.,  which  equalled  the 
company's  prices.  He  did  not  know  any  authorised  distributor  in  the 
area  with  a  load  factor  as  liigh  as  30,  the  figure  taken  in  the  company's 
tables.     The  average  was  about  25. 

Mr.  Cl.ODE  said  with  regard  to  the  supply  at  l-027d..  Stepney  would 
buy  at  25  load  factor  and  would  sell  at  the  same,  therefore  the  diversity 
factor  must  give  them  a  profit. 

Mr.  CouRTHOPE-MiTiROE  (for  St.  Pancras  and  Shoreditch)  said  the 
Chairman  had  said  on  Monday'  that  the  whole  question  appeared  to  him 
to  be  whether  the  distributors  would  lose  under  the  competition  clause 
and  not  whether  they  would  lose  by  combining  with  the  bulk  supply 
or  scrapping.  There  were  two  jjoints  touchmg  the  boroughs.  The  first 
was  bulk  supply  and  the  second  the  question  of  competition.  Both 
the  engineers  he  would  call  would  tell  the  Committee  that  they  hoped 
to  be  able  to  get  a  bulk  supply  in  time  which  would  give  much  better 
rates  than  they  were  now  getting  and  cheajjer  than  this  bill  proposed. 
St.  Pancras  started  supply  in  1891.  They  had  invested  over  half  a 
million  of  money  in  the  undertaking  ;  they  had  paid  about  £18,000 
odd  in  relief  of  rates,  and  their  prices  were  lo\C.  Their  power  prices 
were  Id.  per  unit,  or  the  original  terms  in  Mr.  Merz's  bill  (£4  i)er  kw. 
and  Jd.  per  unit),  at  the  consumer's  option.  They  had  80  per  cent,  of 
the  people  who  were  using  energy,  which  was  half  the  possible  horse-power 
in  St.  I'aucras— that  was.  half  of  fi.(i70  H.p  Last  year  thc\'  generated  four 
million  units  for  lighting  and  11  million  for  power  and  healing.  They 
supplied  direct  current,  and  their  average  load  factor  was  20  per  cent. 
Their  station  was  on  a  canal  bank.  Shoreditch  started  supply  in  1897. 
They  had  one-third  of  a  million  invested,  and  supplied  two-thirds  of  the 
power  in  the  borough,  and  the  power  was  all  in  small  units.  No  one 
consumer  took  2.50  kw.,  and  the  average  was  5  kw.  The  load  factor 
w.as  1.5.  They  also  supplied  direct  current  and  had  a  canal  station. 
Last  year  they  generated  4.750.000  units  for  light  and  2.000,0110  for 
power.  They  supplied  jiower  at  £4  and  ^'d.  up  to  75,00(t  units  and  £4 
and  jd.  beyonil  lliat  quantity.  The  promoters  had  no  right  to  draw  a 
circle  round  a  district  and  deal  with  everybody  inside  the  line.  They 
had  made  out  no  case  for  attacking  St.  Pancras  or  Shoreditch.  The 
promoters  should  be  obliged  to  show  before  they  came  into  St.  Pancras 
or  Shoreditch  that  there  was  some  hardship  u|>on  a  reasonable  body  of 
consumers  and  that  they  would  confer  a  benefit  on  some  substantial 
portion  of  the  constituents.  If  the  day  demand  were  taken  away  from 
the  jiresent  suppliers  the  cost  of  lighting,  which  was  now  4d.,  would 
probably  become  5rl.  or  firl. 

In  reply  to  the  Chairman,  .Mr.  .MtNiioK  said  lie  would  reserve  until  the 
I'lauses  stage  his  argument  in  regard  to  the  desirability  of  inserting  the 
Kilson  elaune.  That  clause  would  allow  competition  if  the  Hoaril  of 
I'rade  Hanctioncd  it.  He  was  afraid  the  Board  of  Trade  might  simiily 
say  "  Here  is  a  consumer  who  wants  power  at  so  much  and  here  is  sonu- 
one  who  will  give  it  to  him,"  and  he  was  not  sure  that  the  (piestion 
whether  it  was  politic  to  allow  it,  would  come  before  them, 

.Mr.  S.  \V.  Havnkh,  borough  elcMrical  engineer  of  St.  Poucriui,  con- 
lirmicl  Mr.  .Munroc's  slatemcnis.  'J'lierc  were  443  power  users  on  the 
iriaihs  of  his  di'partmcnt.  The  average  rcviiiue  Irom  power  supply 
per  (iisfiimer  for  six  monllis  was  £li.  'j'he  average  loud  factor  for  eai  h 
eonsumer  wtw  <>.  Only  four  consumerH  had  a  load  factor  of  20  or  over. 
There  were  only  three  with  denumds  over  100  ii.P.  St.  Pancras'  capital 
cost  was  about  £10  per  kw..  or  with  overload  about  £7.  UK  Me  disputed 
the  accuracy  of  many  of  llu'  tigures  in  the  jiromoters'  tables.  He  could 
not  agree  with  (hi-  figure  for  scrap  value.  If  (he  company  go(  the  local 
authorities'  dcmanil  the  scrap  value  would  be  nothing,  lie  could  not 
allow  a  iredil  for  sale  of  land  as  tlicy  migid  buy  iiiiprovcil  m/ichincry 
in  a  f<w  years  nnri  use  the  land  again.  The  alterations  he  proposed  in 
the  tablis  would  show  .1  1.1-.'.  (..  th.-  Council  of  £:i.4O0  odd.     Their  works 


costs  had  dropped  Jd.  in  four  years,  and  if  they  improved  as  much  in  the 
next  four  years  the  bulk  supply  at  the  i)rices  mentioned  would  be  of  no  good 
When  they  had  completed  the  conveyor,  which  was  being  erected,  their 
coal  would  be  cheaper  than  the  company's.  He  was  dissatisfied  with 
the  bill  altogether  and  did  not  think  he  would  take  a  bulk  supply  from 
any  comjiany  under  any  circumstances. 

Mr.  C.  Newton  Russei.l  (chief  electrical  engineer  to  Shoreditch 
Council),  examined  by  Mr.  Conrthope-Munroe.  supported  generally  the 
statements  made  by  counsel.  Witness  said  that  were  the  proposed 
company's  supply  available  immediately  it  would  pay  Shoreditch  to 
take  suyjply  at  the  estimated  ])rices  offered  under  the  bill,  but  inasmuch 
as  the  com))any  woidd  not  be  able  to  supply  for  another  three  or  four 
years.  Shoreditch  would  by  that  time  be  in  as  good  a  position  and  would 
be  able  to  sell  to  consumers  at  the  same  price  as  the  promoters  of  thp 
blU  could.  It  woidd  not  then,  therefore,  be  of  any  advantage  to  Shore- 
ditch to  take  a  supjily  from  the  company,  more  especially  as  it  would 
have  to  be  delivered  from  Barking,  a  distance  of  7  mUes.  In  regard  to 
the  20  per  cent,  for  lighting  clause,  this  would  give  small  consumers 
more  than  was  usually  required  for  lighting,  especially  if  they  take  into 
account  the  metallic  filament  lamp.  At  present  users  of  more  than 
75,000  units  were  allowed  to  use  20  per  cent.,  taken  at  IJd.  per  unit,  for 
lighting.  The  present  works  costs  were  0'772d.,  or  with  capital  charges 
119d.  He  though  a  great  objection  to  taking  current  from  the  com- 
pany would  be  the  loss  in  distribution.  If  they  were  offered  a  supply 
at  a  rather  cheaper  rate  than  they  could  generate  themselves,  assuming 
the  offer  to  be  made  by  a  substantial  company,  they  would  seriou.sly 
consider  the  matter,  but  as  regarded  the  competition  he  maintained 
his  opposition. 

Mr.  Snowden  (for  Hammersmith)  said  Hammersmith  Council  were 
empowered  by  Parliament  to  give  an  electric  service  to  .a  certain  area, 
and  had  done  so  in  the  past  to  the  complete  satisfaction  of  consumers. 
Its  works  had  been  jilauned  with  the  object  of  supplying  all  jiossible 
demands.  They  were  now  asked  to  introduce  into  this  area  what  must 
be  a  very  disturbing  influence,  not  only  on  the  ground  of  the  large  powers 
for  breaking  up  the  streets,  but  the  company  would  be  able  to  dictate, 
to  some  extent,  to  the  CouncU  their  prices,  and  with  regard  to  larger 
consumers  would  be  a  formidable  competitor.  They  had  their  hands 
tied,  to  a  certain  extent,  as  their  sinking  fund  and  interest  on  capital 
must  be  paid,  but  there  was  nothing  in  the  bill  which  compelled  the  com- 
pany to  pay  any  dividend  once  they  had  started  work,  and  nothing 
which  compelled  them  to  have  any  sinking  fund.  The  companj-  would 
be  able  to  suspend  both  for  a  few  years  whUe  they  conducted  a  com- 
jjetition  which  might  be  rumous  to  Hammersmith,  and  put  the  company 
in  an  impregnable  position.  There  was  no  justification  in  the  eiuse  of 
a  borough  like  Hammersmith  for  the  introduction  of  this  disturbing 
influence.  At  the  present  time  they  were  supplying  about  cqu.i!  units 
for  power  and  lighting.  They  had  six  power  consumers  of  from  1(K)  kw. 
to  1.500  kw.,  and  had  entered  into  contracts  with  two  others,  one  for 
LOOOkw..  the  other  for  2.500  kw.  The  latter,  for  the  Fianco- British 
Kxhibition,  was  a  striking  instance  of  the  value  of  a  duplicate  sujiply. 
They  also  supplied  Olympia.  In  regard  to  these  large  places,  he  believed 
London  C'ounty  Council  demanded  that  there  should  be  a  subsidiary 
source  of  supply.  The  whole  tendency  of  the  bill  was  to  get  the  source 
of  sup|ily  eventually  concentrated,  and  he  submitted  that  one  of  the 
disadvantages  would  be  that  so  valuable  an  arrangement  for  duplicate 
sujijily  would  thereby  become  impo.ssible.  Hammersmith  were  supply- 
ing at  the  present  time  roughly  2.41K1.(X)0  units  to  17t>  power  consumers, 
out  of  which  nearly  1,900,000  was  supplied  at  14  consumers,  and  it  wa-s 
in  regaril  to  these  large  consumers  that  comjictition  would  be  most 
unfortunate. 

Jlr.  (i.  Cii.DERT  Bell  (chief  engineer  to  Hammersmith  Council), 
examined  by  Mr.  Snowden,  said  the  works  covered  about  one-third  of 
the  4  acres  of  land  available,  and  were  .500  yds.  from  the  river.  There 
was,  therefore,  ample  room  for  extension.  Their  coal  was  water-borne, 
and  if  anything  they  got  it  cheai)er  than  the  promoters  of  the  bill.  The 
coal  weight  ))er  unit  supplied  was  3-39  lb.)  Their  water  supply  was 
taken  ilirect  from  the  river  to  the  works.  He  regarded  the  company '.s 
estimate  of  £10.000  in  Table  7  for  repairs  and  renewals  as  extremely 
sm.ill.  considering  the  size  of  the  station  and  the  work  it  would  be  required 
to  do.  .md  that  i(  could  not  be  substantiated.  He  i-oidd  not  sec  how 
thiy  c.iul.l  possibly  gain  by  taking  bulk  supply  from  the  company. 
Hi'  li.iil  lalculatcd  that  at  the  nuixinuim  prices,  laking  it  solid,  they 
would  lose  £(i.(K)l).  and  at  the  estimated  jirices  they  would  lose  £3.000: 
on  the  peak  they  would  lose  £3,(H)0  at  the  maximum  prices,  or  £2,.500 
at  the  lower  prices.  In  regard  to  the  d.ingcr  of  competition  under  the 
bill,  the  bulk  of  their  current  was  going  out  at  practically  Id.  \kt  unit., 
ill.  hiding  lighting,  giving  a  return  of  about  8  per  cent,  on  their  capital 
liabilities,  out  of  which  3li  per  cent,  h.id  to  come  for  renewals.  The 
syslciu  of  charging  so  much  per  kw.  and  so  much  per  unit  had  been  tried 
at  llammcrsmilh.  but  had  given  so  iniu  li  trouble  and  had  caused  so 
mill  li  frii'tlon  that  it  had  been  abandoned  anil  they  had  adopted  a  Hat 
rate.  They  were  ra|iidly  paying  off  their  capital  charges.  In  18  years 
they  woiilil  have  paid  oil  the  whole  of  (he  costs  of  the  machinery. which  had 
25  years'  life.  .After  that  they  would  be  in  a  very  good  position,  if  their 
plans  were  not  wrecked  in  the  meantime  by  compc(i(ion.  They  linti 
.ontrilMilcd  nearly  £7.000  in  aid  of  the  rales. 

.Mr.  1''uki;mas  then  addre.s.sed  the  committee  for  London  County 
Council,  and  briclly  traced  the  history  of  the  previous  bills  brought 
liiforc  Parliament  to  deal  with  (he  question  of  the  eleclriiiiy  power 
supply  for  Liiiilon,  In  the  course  of  his  speech  .Ml,  KriH'inan  said  (hat 
the  Administrative  Company's  scheme,  broiighi  foruanl  in  I1K15,  was  a 
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totally  new  suggest  ion  aiul  lamo  with  lOiisidiTable  surprise  upon  all 
i-onneetetl  with  the  question  of  elei-trii-ity  supply  in  Loiulon.  'I'lie 
Atlniinistrative  Company  proposed  to  supply  i-ln-trit-  power  lu  the  whole 
of  London,  almost  every  ineh  of  whieh  was  already  oeeupietl  either  by 
eompanies  or  lo<-al  authorities,  and  the  scheme  therefort'  eanu'  as  a  very 
startling  proposition.  Arising  out  of  the  consideration  of  the  .Adminis- 
trative Company's,  and  the  succeeding  hills,  it  had.  he  thought,  heen 
clearly  estahlishetl  that  from  a  large  central  station  a  chea]ier  supply  of 
electricity  coidd  be  given  under  certain  circumstances,  and  that  if  some 
lirge  scheme  could  be  devised  with  a  reasonable  chance  of  tinancial 
success,  this  wduld  solve  the  ipiestion.  The  subject  was  on^'  whi(--h  the 
London  County  Council  considercii  of  the  utmost  importance  at  the  pre- 
sent time,  .-mil  one  to  which  they  had  devoted  w^iy  serious  attention. 
The  Council  felt  that  there  was  very  great  responsibility  upon  them  in  tho 
matter,  ])artly  in  consei|uence  of  their  past  connection  with  the  cpiestion 
of  electricity  .supply  in  London  and  partly  because  they  were  extremely 
anxious  that  if  any  bill  were  introduced  before  Parliament  which  had  a 
[■ea.sonable  chance  of  solving  the  (piestion  once  for  all.  they  would  not 
stand  in  its  way.  except  in  their  proper  position  as  safeguarding  public 
interests,  and  the  interests  of  those  municipalities  and  companies  who 
had  spent  very'  large  sums  of  money  in  tlie  sujiply  of  electricity  within 
the  area.  When  this  new  .scheme  came  forward  this  year  London 
County  Council  felt  a  very  serious  responsibility  indeed.  They  felt  it  was 
impossible  for  them  to  take  up  an  attitude  of  absolute  hostility  to  the 
scheme,  whieh  was  founded  tipon  two  pro|»ositions  of  a  large  area,  and  a 
central  generating  tindertaking.  The  jHopcr  thing  was  to  consider  the 
bill  carefully  on  its  merits  and  to  see  whether  it  was  such  a  bill  as  offered 
reasonable  chances  of  being  the  Hnal  solution  of  the  ([uestioii,  and  whether 
there  was  reasonable  prospects  of  money  being  raised,  and  the  work 
carried  out  within  a  reasonable  time.  The  <_'ouncil  thought  the  time  had 
come  when  there  shoidd  be  no  further  delay,  and,  therefore,  if  a  bill  eame 
before  the  Committee  with  reasonable  chances  of  tinancial  success,  and 
which,  at  the  .same  time,  dealt  justly  with  the  eompanies  and  local 
authorities,  they  considered  it  was  not  a  bill  they  coidd  absolutely 
o|)pnse.  Mr.  Freeman  continued  his  remarks  up  to  the  conclusion  of 
the  proceeding.s  on  Wednesday,  and  also  for  a  portion  of  the  sitting 
yesterday  (Tluu-sday).  when 

Jlr.  FitzGerai.d  (for  the  promoters  of  the  bill)  handed  in  an  amend- 
ment to  clause  (i.3  (known  as  the  "  purchase  "  clause),  and  also  conse- 
quential alterations  to  clauses  62  and  04  involved  by  the  reprinting 
of  clause  65. 

Mr.  Freeman  was  followed  by  ilr.  Felix  Cassel,  K.C.  (Chairman  of  the 
Parliamentary  Committee  of  the  London  County  Council),  and  Mr. 
H.  E.  Haward  (comiitroUer  and  financial  adviser  to  London  Coimty 
Council). 

A  digest  of  this  later  evidence,  &c..  will  appear  ill  our  next  issue. 


DUBLIN  AND  CENTRAL  IRELAND  ELECTRIC   POWER 

BILL. 

In  the  House  of  Common  on  Thursday  last  week.  Air.  .Iohn  O'Conncir 
moved  the  recommittal  of  this  Bill  to  the  Committee  by  which  it  was 
considered.  He  stated  that  steps  had  been  taken  to  meet  the  objections 
which  a]>peared  to  have  inlluenced  the  Committee  in  its  decision.  The 
finance  of  the  scheme  had  been  set  right  and  the  opposition  of  Dublin 
Cor]ioration  would  be  obviated. 

.Mr.  LuKK  White  stated  that  if  the  motion  was  carried,  the  Bill  would 
become  nearly,  if  not  entirely,  non-contentious.  Having  consulted  his 
colleagues  who  formeil  the  Committee,  he  asked  the  House  to  accept  the 
motion. 

The  motion  was  agreed  to,  as  was  an  instruction  em])Owcring  the  Com- 
mittee to  reconsider  their  decision  on  the  preamble  of  the  Bill,  except  in 
so  far  as  it  related  to  tho  city  of  Dublin,  the  urban  districts  of  Pembroke, 
Rathmines  and  Rathgar,  and  King's  County. 

On  Tuesday  a  select  committee  of  the  House  of  Commons  (presided 
over  by  .Mr.  Luke  White)  had  ibefore  it  this  bill,  which,  after  being  rejected 
in  committee  im  A[iril  1  w.-is  recommitted  by  the  House  of  Commons. 
The  proceedings  were  reported  in  The  Elccirician  for  A|)ril  Z. 

-Mr.  Freeman,  K.C,  .said  the  promoters  had  struck  out  Dublin.  Rath- 
mines,  Rathgar  and  Pembroke  from  the  bill  and  proposed  to  reduce  the 
capital  from  WotJ.OOO  to  £1.50.000,  with  the  usual  borrov/ing  powers. 
W  hen  they  were  before  the  Committee  on  the  first  occasion  he  was  afraid 
the  promoters'  financial  sup|)ort  was  not  i)ut  forward  proi)erly. 

Sir  Ralph  LiTrr.Eit.  K.C..  for  the  Dublin  Alliance  Gas  Co..  |irotested 
against  the  proccdiue.  which  he  said  was  contrary  to  all  precedent. 

The  Chairman  held  that  the  Committee  were  bound  to  reconsider  the 
bin. 

Sir  Rai.I'H  Littler  said  that  under  those  circumstaiu'es  he  was  not  in  a 
position  to  give  the  Committee  any  a.s.sistance, and  must  withdraw. 

.Mr.  .Arnold  Liptiin  gave  evidence  that  the  scheme  for  the  use  of  peat 
in  generating  electricity  would  be  profitable.  He  would  support  the 
scheme  financially  and  could  secure  a  considerable  amoinit  of  capital 
for  it. 

Further  evidence  in  regard  to  the  altered  fin.incial  clauses  of  the 
bill,  &e.,  was  taken  and  the  Committee  found  the  ]ireamble  of  the  bill 
proved,  subject  to  the  insertion  of  clauses  for  the  protection  of  the  water 
and  electrie  mains  and  pipes  of  Dublin  (Corporation.  The  clauses  having 
been  gone  through  and  adjusted,  the  bill  was  ordi  red  to  be  reported  to 
•the  House  for  third  reading. 


LEGAL  INTELLIGENCE. 

Postmaster-General  v   National  Telephone  Co. 

Ilic  Conrl  of  .\ppcal  (the  Master  of  the  Rolls  and  Lords  .luslicCS 
.Moulton  .md  Hui  IJcy)  delivered  judgment  on  Weilru-sday  in  this  ajipenl 
of  defendants  friun  a  decision  of  Mr.  .lustice  Swinfon-Kady.  'the 
action  related  to  the  ipicstion  as  to  the  payment  by  the  company  to  tha 
P.  M.  G.  of  the  10  per  cent,  royalty  on  a  certain  portion  of  the  service 
I'lovided  by  the  company,  for  which  the  company  claimed  exemption. 
The  facts  were  reported  in  TIti  KliHricinn  for  March  l.">  and  22,  1907,  and 
March  KJ  and  April  10,  lilOH. 

The  MASTEitdi  Tin:  I'oli.s  in  giving  judgment,  said  that  the  principal 
Ipiestion  to  be  decided  was  as  to  the  extent  of  (he  exceptions  of  tho 
I'ostmaster-tieneral.     The  first  exception  was  as  follows:    "Telegrams 
in  respect  of  the  transmission  of  which  no  charge  was  made,  transmitted 
by  a  telegraph,  maintained  or  used  solely  for  private  use,  and  relating  to 
the  business  or  jirivate  affairs  of  the  owner."    The  second  exception  was: 
"  Telegrams  transmitted  by  a  telegrajih,  maintained  for  the  private  use 
of  a  corporation,  company,  or  person,  and  in  respect  of  which,  or  the 
(ollection,  receipt  and  transmission,  or  delivery  of  which  no  money  or 
valuable  consideration  shall  be  or  be  ])romised  to  he  made  or  given.  "  Those 
cxcejjtions  resembled  each  other  so  closely  tliat  it  was  not  easy  to  put  a 
case  of  a  message,  which  could  fall  within  the  first  exception,  and  which 
would  not  fall  within  the  second.     The  only  distinction  he  coidd  suggest 
was  that  the  first  might  relate  to  the  case  in  which  a  person  who  was 
owner  of  the  telegraph  also  maintained  it,  and  the  second  might  include 
the  case  where  the  telegrajth  was  maintained  by  a  j)erson.  who  was  not 
the  owner.     It   was  contended  by  appellants  that  telephonic  lilies  be- 
tween two  [ilaces  for  affording  communication  between  A  at  one  end  and 
B  at  the  other  end,  which  were  erected  and  maintained  by  the  appellants, 
but  were  worked  and  used  indei)endcntly  of  and  without  the  interven- 
tion  of  any  servants  of  the  appellants,   were   within   one  or  both  of 
these  exceptions.  Mr.  Justice  Swinfen-Eady  had  rejected  that  contention, 
basing  his  judgment  niauily  on  the  words,  '"  solely  for  private  use," 
which  he  held  to  mean  solely  for  the  jjrivate  use  of  tho  owner  of  the 
telegraph,  including  in  the  term  "  owner,"   his  family  and  his  employees. 
But  the  words  "  solely  for  private  use."    were  not  found  in  the  second 
exception,  and  his  Lordshi))  doubted  if  "  solely  '   could  fairly  be  read  as 
applying  also  to  the  words  :   "  Relating  to  the  business  or  private  affairs 
of  the  owner  thereof."     The  second  exception  seemed  to  him  to  meet  the 
present  case.     The  telegraph  was  maintained  by  the  appellants  for  the 
private  use  of  their  customer,  and  no  money  was  paid  for  the  trans- 
mission of  telegrams  by  means  of  the  telegraph.     The  "  private  "    use 
of  the  customer  extended  to  the  ease  where  he  wanted  to  communicate 
with  the  person  at  the  other  end  of  the  wire,  whether  that  |icrson   was 
his  partner  or  employee,  or  his  banker  or  broker.     He  thought  that  what 
had  been  described  as  an  A  to  B  private  wire  was  within  the  exception, 
just  as  much  as  an  A  to  .A  wire.      Assuming  that  according    to    the  _true 
construction  of  the  Act  of  1869  A  to  B  private  lines  were  not  within  the 
Postmaster-General's  monopoly.     A  i|uestion  of  great  difficulty  arose 
upon  the  terms  of  the  licence  granted  to  the  appellants  by  deed,  date 
Nov.  29.  1884.  clause  2   of  which  seemed  to  describe  minutely  and  with 
perfect  accuracy,  an  A  to  B  line  :   but  expressly  to  exclude  an  -A  to  A  line. 
The  words  in  clause  7  directing  the  com])any  to  pay  a  royalty  of  10  per 
cent,  seemed  to  refer  to  clause  2.  and  the  company  having  accepted  the 
licence  in  those  terms,  could  not  refuse  to  pay  the  royalties  on  tlie  grovind 
that,  ill  truth  no  licence  was  required  as  to  A  to  B  lines.     It  was  admitted 
that  from  1884  to  1897  royalties  were  paid  on  A  to  B  lines,  but  that  since 
1897  payment  had  been  refused  by  the  company,  though  claimed  by  tho 
plaintiff".     He  thought  the  parties  to  the  deed  bargained  that  A  to  B  line, 
whether  or  not  within  the  monopoly,  should  be  treated  as  being  within 
it,  and  the  conduct  of  the  p.arties  for  13  years  supported  that  view.     Tho 
result  was  that  defendants,  in  his  view,  were  accountable  to  plaintilT  for 
royalties,  under  clause  7  of  the  licence  in  respect  of  all  the  classes  of  lines 
mentioned  in  the  first  schedule.     As  to  the  second  question  the  licence 
had  no  applic.ition,  and  it  followed  that  in  his  opinion.diffcring  from  Mr. 
Justice  Swinfen-Eady,  the  answer  should  be  that  the  defendants  were 
not  acting  in  contrav-entiou  of  the  exclusive  ])rivilcgc  of  the  Postmaster- 
tJeneral,  but  as  the  other  members  of  the  court  took  a  different  view  as 
to  the  first  question,  the  appeal  would  be  allowed  on  both  points. 

Lord  Justice  Moulton  said  that  taking  both  the  exceptions  into  con- 
sideration he  was  of  opinion  that  the  legislature  intended  that  private 
telegraphs  should  be  outside  the  monopoly  of  the  post-oflicc  to  the 
extent  that  such  a  telegraj)!!  might  be  used  for  sending  telegrams  relating 
to  the  business  or  jirivatc  affairs  of  the  owner,  and  that  he  was  at  liberty 
to  deal  with  such  telegrams  when  received  just  in  the  same  way  as  he 
could  with  a  message  sent  by  himself,  without  the  intervention  of  the 
telegraph,  namely,  he  could  pay  for  its  collection,  receiiit  or  delivery. 
The  exception  then  granted,  reasonably  protected  the  use  of  private 
telegraphs  belonging  to  or  maintained  for  a  person  for  his  private  use. 
If,  therefore,  a  firm  chose  to  establish  ]«ivate  telegraphs  to  their  bankers, 
or  their  customers,  for  the  convenience  of  their  business  and  made  no 
charge  for  the  transmission,  collection,  receipt  or  delivery  of  any  of  the 
messages  sent  thcr.'by  they  appeared  to  him  to  be  well  within  tho 
exception.  In  his  view,  therefore,  the  .A  to  B  line  was  outside  the  mono- 
poly of  the  Postmaster-Generah  He  was  of  opinion  that  the  agreement 
of  Nov.  api>lied  only  to  telegraphs  and  telegrams  which  rcipiired  tho 
licence  of  the  Postmaster-General,  and  that  it  was  the  common  intention 
that  telegrams  whieh  were  statutorily  outside  his  monopoly  were  not  to 
be  affected  by  it.  He  was  also  of  opinion  that  telegra])hs  used  only  for 
the  transmission  of  telegiams  within   the  statutory  exeni|)tions,   .A  to  B 
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lines  for  instance,  were  outside  the  licence.     ITi'  i  lionglit  t  lip  appeal  should 
111"  .lllowprl. 

Ijonl  .1  list  ice  BrcKi.EY  delivprecl  judgment  to  the  same  effect  and  by  a 
majority  of  the  court,  therefore,  the  questions  in  the  special  case  wore 
answered  as  follows  :  (1)  That  the  defendants  were  not  accountable  to  the 
plaintiffs  for  royalties  in  respect  of  the  lines,  specified  in  schedule  1  of 
the  special  case,  and  (2)  that  the  lines  in  schedule  2  were  not  in  mn 
travention  of  the  Postmaster-General's  licence. 

The  appeal  was  therefore  allov/ed  with  costs. 


MUNICIPAL,  FOREIGN  &  GENERAL  NOTES. 

* 

APPOINTMENTS  VACANT  AND  FILLED. 

The  Board  of  Trade  are  prepared  to  receive  applications  for  the 
post  of  aiet-r  tester  and  general  assistant  in  the  Electrical  Stan- 
dards Laboratorv  ot  the  Board.  Applicants  must  state  their  prac- 
tical experience  in  instrument-shop  'and  test-room  work  and  col- 
lege training  in  mathematics,  physics,  elementary  chemistry  and 
electrical  testing.  Commencing  salary  £120,  rising  by  annual 
increments  of  ±7.  10s.  to  £200  per  annum.  Applications  to  the 
Electrical  .\dviser  to  the  Board  of  Trade,  8,  Richmond-terrace, 
Whitehall,  S.W.     See  an  advertisement. 

A  superintendent  is  wanted  for  electrical  manufactunng  shop- 
-Applicants  must  have  had  first-class  experience  in  the  manufacture 
of  alternating  and  direct-current  machinery  of  all  sizes  and  shapes 
and  must  be  thoroughly  capable  of  managing  men.  Applications  to 
Messrs.  Vickers,  Sons  &  Maxim,  Sheffiekl.     See  an  advertisement. 

A  professor  of  mechanical  engineering  is  required  for  Poona  Col- 
lege ot  Science,  India.  Salary  R.500,  rising  to  B. 1,000  per  month. 
Applications  to  the  Secretary,  Public  Department,  India  Office, 
London,  by  June  15. 


Mr.  F.  W.  Parse,  deputy  electrical  engineer  at  Warrington,  has 
been  appointed  electrical  engineer  of  the  VVatford  electvicity  works. 
Mr.  H.  A.  Howie  and  Mr.  B.  H.  Hornby,  depu'y  electrical  engineers 
Wolverhampton  and  Bolton  respectively,  were  also  interviewed  by 
the  Council. 

Mr.  A.  A.  Watkins,  of  Sheerness,  has  been  appointed  managing 
engineer  to  the  Musselburgh  &  District  Electric  Light  •it  Traction  Co. 

Mr.  Walter  It.  Kothenberg  has  been  appointed  general  manager 
of  the  I'.nglish  branch  of  the  Sohorch  Electrical  Co. 

Mr.  F.  W.  Wilson  has  been  appointed  by  the(  iovernment  as  elec- 
trical in.spector  in  I'ombay  at  a  salary  of  U.600  per  month. 

For  the  position  of  mmager  of  the  tramways  at  South  Shields 
64  applications  were  received,  and  these  have  been  reduced  to  the 
following  three  :  Messrs.  L.  E.  Harvey,  assistant  manager  and 
resident  engineer,  Sunderland  Corporation  tramways ;  R.  Chad- 
wick,  chief  assistant,  Birkenhead  Corporation  tramways ;  and  F. 
Taylor,  assistant  tramways  engineer,  Bolton.  The  salary  is  £25) 
per  annum. 

Anglo  French  Post  and  Telegraph  Rates— A  bill  has  been  intro- 
duced in  the  Chamber  of  Deputies  by  MM.  J.  Siegfried  «nd  G. 
Oerald  reducing  the  postal  and  telegraph  rates  between  France  and 
•  ireat  Britain.  The  bill  provides  that  the  rate  on  letters  shall  be 
reduced  from  25  to  15  centimes,  and  the  telegraph  rate  from  20  to 
10  centimes  per  word.  This  corresponds  with  a  similar  bill  intro- 
duced in  the  British  Parliament  by  Mr.  II.  lleaton,  under  the 
auspices  of  a  (Committee  presided  over  by  Sir  K.  Sassoon.  The 
French  measure  is  said  to  be  supported  by  nearly  100  deputie". 

Bath  —The  discussion  on  Mr.  E.  Sihenk's  amended  proposals  for 
the  purchase  of  the  municipal  electricity  works  was  continued  on 
Monday. 

The  KIcotric  Ufjlit  eonimittee  recommended  the  acceptance  of  Mr. 
Sclieiik'rt  offer,  and  (he  a(lo|)tioii  of  the  coiiiinitt^e's  report  was  moved 
liy  Mr.  HatI  at  the  meeting  of  the  Ounnil  last  week.  To  this  an 
umendmeiil  was  moved  "That  this  Council  ilcclines  to  entertain  the 
alternative  proposal  of  Mr.  Selicnk,  liul  is  \\illirig  to  extend  the  lime 
for  the  purchase  nf  iho  undiiiakinj;  to  March  31.  1909.  sulijuct  to  the 
fonilitioiis  uiiil  |iiice  alica<ly  agrewl  bv  lesolul  ion  of  (he  Council  nf 
Feb.  26, 1907, anti  Mubjoct  to  .i  furl  her  rle|«iHit  by  Mr.  Sclieiik  of  £2„S30." 

After  some  disouHsion  this  was  witliilrawii  in  favour  of  the  follow 
ing.nmeiidment  by  Mr.  .John  :  "That  the  Council  diclinos  to  sill  the 
undcrlnking  to  Mr.  Schenk  on  the  terms  now  pro|ioscd,  lint  is  pic- 
pared  to  lease  the  umlerlaking  to  a  responsible  company  for  such  a 
term  of  years  as  may  he  ai;recd  ii|xin." 

IIH  iimitely,  the  lalt/er  iiiiieiiilment  was  rejected  by  28  votes  to  8,  and 
thi-  main  resolution,  nut  liniiHing  anagreemcnl  being  eiiterc<l  into  witli 
Mr.  Schenk  for  the  sale  of  the  unOertaken  on  the  tcrinx  cet  out  in  our 
issno  for  May  15(p.  188),  and  that  apiilioatiori  be  maile  lo  the  Hoard 
of  Trade  for  their  consent  to  the  transfer,  was  carried  by  27  votes  lo  M. 

The  |inrcb»He  prire  has  been  fixed  at  1'162,839. 

Battersea  (London). -The  borough  clcc'.ricnl  engineer  (Mr.  F.  A. 
Bond;  has  prepared  pchemcs  for  wiring  conHumers'  premises  on  (1) 
a  cash   purchaae  system  (based  on  net  cost,  plus  percencnge  tor 


supervision,  &c.),  (2)  a  hire-purchase  system  (based  on  payment  by 
instalments  within  five  years),  or  (?>)  a  perpetual  rental  hire  system. 

Mr.  Bond  also  advises  the  fitting  up  of  a  showroom  in  the  liorougb, 
the  supply  and  maintenance  of  arc  lamps,  motors,  &c.,  on  the  hire- 
purchase  system,  and  the  distribution  ot  suitable  literature  among 
probable  customers  in  the  borough. 

The  Electricity  committee  are  not  in  favour  of  the  whole  scheme,  but 
recommend  the  Council  to  start  with  the  supply  of  arc  lamps  for  cash 
or  on  the  hire-purchase  system.  The  committee  have  further  decided 
that  the  w'iring  for  arc  lamps  shall  be  done  through  contractors,  and 
that  this  course  be  continued  until  the  scheme  seems  likely  to  be  a 
success,  or  the  applications  for  installations  are  suHiciently  numerous 
to  justify  the  Council  in  doing  the  whole  of  tfie  work  themselves. 

Bolton. — Last  week  the  Council  were  invited  by  Mr.  H.  M.  Har- 
wood  to  condemn  the  proposal  to  vote  £7,500  out  ot  the  past  year's 
profits  of  the  electricity  department  in  aid  of  the  rates.  He  thought 
that  the  sum  should  not  exceed  £6,000,  as  in  1906.  The  net  profit 
of  the  department  was  i.'2,900  less  than  last  year,  and  it  seemed 
curious,  he  said,  that  they  should  increase  their  dividend  by  £1,500. 
The  proposal  was,  however,  adopted. 

Bournemouth.  — The  inquest  on  the  victims  of  the  recent  tram- 
way disaster  has  been  adjourned  until  June  11  owing  to  the  con- 
tinued illness  ot  driver  Wilton. 

Cowper-Coles  Process  for  Manufacture  of  Copper  'Wire.— 
We  are  informed  that,  in  regard  to  Mr.  Sherard  Cowper-Coles' 
process  for  producing  copper  wire  in  one  operation  from  cnide 
copper  such  as  Bessemerised  copper  bars,  a  plant  u  now  in  course  ot 
completion  on  the  Continent  for  working  this  process  on  a  large  scale. 

Electricity  on  Indian  Railways. — It  has  been  decided  to  use  an 
electric  tractor  for  working  a  locomotive  turntable  at  the  Khargpur 
station  otthe  Bengal-Nagpur  Railway. 

Glass  Handling  by  Electric  Method.— The  British  Consul  at 
Philadelphia  (U.S. A.  I  reports  that  there  has  been  an  electric  method 
recently  introduced  there  for  the  easier  handhng  of  large  sheets  of 
plate  glass,  shop  windows,  &e. — viz.,  by  the  use  of  heavy  magnets 
placed  against  the  glass  on  one  side,  whilst  on  the  other  are  flat 
plates  of  iron  or  steel.  The  magnet  holds  the  plate  tight  to  the 
glass,  thus  enabling  a  heavy  plate  of  glass  to  be  handled  with  ease 
by  the  use  ot  as  many  magnets  as  inaj'  be  required,  each  magnet 
being  connected  by  wire  with  tlie  current  producer,  which  current 
can  at  once  be  cut  off  when  necessary  to  release  the  glass  plate 
from  the  steel  or  iron  plate  at  the  back.  Vast  mechanical  improve- 
ments have  been  introduced  of  late  years  into  the  glass-making  in- 
dustry of  the  United  States,  by  which  the  output  has  been  enor- 
mously increased  and  the  (juality  greatly  improved. 

Jajan.-  The  British  Commercial  attachi'  in  .Japan  (.Mr.  E.  F. 
Crowe)  reports  that  the  Japanese  Customs  returns  for  1907  show  the 
following  values  for  imports  of  electrical  machinery  and  apparatus 
which  have  not  previously  been  classitied  :  Dynamos  and  electiic 
motors  £180.900,  all  other  electrical  machinery  £78,600,  tele- 
phones £10,700.  The  total  for  machinety  of  all  kinds  was  £2,827,600. 
This  total  (of  which  the  United  Kingdom  supplied  more  than  52 
per  cent — the  same  proportion  as  in  1906)  was  £941,800  over  that 
of  1906,  and  an  average  of  £1,490,800  over  the  five  preceding  years. 

Light  Railways.  The  Light  Railway  Commissioners  have 
granteil  in  part  the  application  for  an  extension  of  time  to  construct 
and  vary  the  direction  of  the  Southend  to  Colchester  light  railway. 
No  extension  of  time  has  been  granted  tor  the  I'.uruham  Kiver 
lilackwatcr  section. 

Llandudno.  — The  Council  have  increased  the  salary  of  the  elec- 
trical engineer  (Mr.  II.  Mortonl  to  f275  per  annum.  The  salary  of 
the  chief  assistant  (Mr.  L.  H.  Tylecote)  has  also  been  increased. 

London  County  Council.  <>n  Tuesday  the  Council  considered 
the  taking  over  of  the  Lea  Hrldge,  Leyton  and  Walthamstow  tram- 
ways, and  it  was  agreed  to  carry  out  the  Highways  committee's 
recommendations  on  the  subject. 

Ihdiiirli  Furrst  Hill  7'/v(i,ihvii/— Tile  adjounii'd  report  of  the  Highways 
cnmniittec  dealing:  with  the  conslniclion  of  the  aiilhnriscil  Ir.iiiitt.iys 
on  lliis  route  was  considered,  and  the  committee  recommendetl  tli:it  the 
estimated  expenditure  of  t'*t2.6:il).  for  constructic"!  of  tr;ick  on  ihe 
conduit  system  lie  approved.  — .Agreed. 

yhlililiijii'il  Sii/./ilfi  of  liiiilx — In  the  same  report  the  comniittiT  stated 
that  tlicy  had  considered.  thiMpi<'sti<in  of  olit.-iininj;  the  rails,  fastenings, 
,Vc..  ref|uired  for  the  ele<*trific)i(ion  nf  the  truniwjiys  which  it  w.-is  pniposed 
should  lie  put  in  hand  diirini!  I9IW  9.  They  n-i  niiiiiii'ndi'il  tli.ii  the 
c^liiimled  capital  expenditure  of  i;7ll,tllMI  Miliiiiitlcil  by  I  he  IliiMiice 
committee  hi'  adopletl. — Carricrl. 

Manchester  Electrical  Exhibition  (Oct..  1908U  At  the  last 
meeting  of  the  committee  (held  on  May  I2|  applications  and  in- 
quiries for  space  from  some  l.'iO  would  be  exhibitors  were  dealt  witli 
and  a  very  largo  number  of  allotments  were  made.  Since  that  date 
applications  and  allotments  are  being  dealt  with  as  received,  and 
there  are  ample  iniiicalions,  we  learn,  that  the  exhibition  will  be 
thoroughly  supported  by  all  branches  ot  the  induRtry.  A  number 
of  interesting  exhibits  have  already  bean  arranged  for  between  the 
principal  motor  mnnufnctiirers  and  nmliors  of  textile  machinery, 
machine  tools  and  the  like.  The  exhibilion  is  receiving  the  support 
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not  only  of  Manchester  and  Salford  Corporationa,  but  of  some  ;!0 
adjoining  towns,  and  of  the  Lancashire  Electric  I'ower  Co.  As  Man- 
chester is  the  centre  of  one  of  the  greatest  manufacturing  districts 
in  the  world,  far-reaching  effects  of  a  beneficial  character  will  result. 

A  further  meeting  of  the  committee  was  held  at  the  Town  Hall, 
Manchester,  on  Tuesday  last,  when  further  applications  for  space 
were  dealt  with  and  other  business  tiansactcd. 

Manchester. — The  Tramways  Committee  }ave  decided  that 
applicants  for  appointments  on  tbe  general  traffic  stall'must  undergo 
a  medical  cxai'.iination. 

Municipal  Telephony. — At  a  meeeting  of  the  Glasgow  Council 
yesterday  the  auditor  reported  that  the  deficiency  in  connection 
with  the  late  municipil  telephone  department  is  X'lG.OOO. 

Newport  (Men.). — The  Tramways  committee  have  decided  to 
adopt  a  scheme  of  tramway  parcels  delivery. 

Personal. — Wc  regret  to  learn  that,  owing  tocontinued  ill-health' 
Mr.  U.  ]i.  Chapman  has  been  obliged  to  resign  his  position  as  chair- 
man of  Messrs.  Clarke,  Chapman  &  Co.,  of  Gateshead.  He  is 
succeeded  in  lha^  office  by  his  co-director,  Jlr.  H.  Walker. 

Rome. — The  Municipal  Council  have  approved  a  scheme  for  the 
erection  of  municipal  electricity  works. 

Sheffield  -An  inquiry  will  be  held  on  .Tune  2  into  the  application 
of  the  Corporation  to  borrow  £20,000  for  extensions  of  the  electric 
light  undert.'iking. 

Smoke  Prevention  — Smoke  preventing  and  fuel  economising 
apparatus  litely  supplied  by  the  British  Fuel  Economiser  &  Smoke 
Preventer  Co.  on  approval  to  Battersea  Baths  committee  has  (we  are 
informed)  recently  undergone  severe  tests  at  the  hands  of  the  borough 
officials  on  one  of  the  boilers  at  Latchmere-road  baths,  with  the 
result  that  the  economy  guaranteed  is  said  to  have  been  consider- 
ably exceeded,  and  at  the  same  time  it  has  been  found  that  any 
class  of  fuel  can  now  be  consumed  without  causing  smoke  nuisance. 
The  apparatus  has  been  accepted,  and  the  Council  have  approved 
an  order  for  the  supply  of  similar  apparatus  for  the  whole  of  the 
remaining  boilers. 

Stalybridge,  Hyde,  &c  ,  Joint  Tramways  and  Electricity 
Board— An  inquiry  was  held  last  week  into  the  application  of  the 
lioiud  for  sanction  to  borrow  £25,223  for  extensions  of  the  elec- 
tricity department 

Mr.  SmisTKB,  solicitor  to  the  Board,  said  that  the  a])|ilioation  was 
niiiile  under  happier  ciroumstanees  than  the  one  msde  in  February 
last  year.  At  thattiine  there  was  a  delicit  on  the  working  of  the  elec- 
tricity portion  of  the  undertaking  of  about  £5,500.  The  work  of  con- 
ftriiction  w.a.s  drawing  to  a  close,  certain  capital  was  compelled  to  lie 
iiilf.  ;itHl  there  being  no  power  to  pay  interest  out  of  capital  durinj; 
that  periud  the  lo.ss  fell  somewhat  heavily  on  the  rates.  The  whole  of 
the  last  loan  (£28,600)  had  been  expended,  and  the  plant  purchased 
had  enabled  the  board  to  satisfy  the  demands,  which  were  becoming 
extremely  urgent,  for  the  suipply  of  electric  power,  with  the  result  th.at 
£5,500  of  the  deticiency  on  the  electricity  undertaking  was  wiped  off, 
leaving  only  .a  small  deficit  of  about  £500.  The  board  estimated  that 
they  would  require  extra  machir.ery  as  follows  :  One  2,000  k  w.  turbine 
generator  set  and  condenser,  three  Lancashire  boilers  and  the  neces- 
sary pipe  work,  &e.  The  estimated  cost  of  the  plant  was  £20,225,  and 
the  board  also  estimated  that  thev  would  require  transformers  costing 
£5,000,  making  in  all  £25,000. 

Mr.  RoiiKKT  Bi.A<KM0UE,  electrical  engineer  to  the  lioard,  gave 
teclinical  evidence. 

There  was  no  opposition. 

The  Electrobus.— The  London  Electrobus  Co.  were  honoured 
with  an  order  from  the  Admiralty  to  take  264  French  sailors  in 
London  in  connection  with  the  visit  of  the  French  President,  for  a 
day's  outing  in  London.  By  special  permission  of  the  King  the 
'buses  were  the  first  public  licensed  vehicles  aJiullted  in  the  Iloyal 
parks,  and  allowed  to  travel  through  the  Royal  gates. 

Wallasey. —The  Council  are  recommended  to  extend  the  tram- 
ways. 

Wigan. — The  Electric  Light  committee  have  decided  that  the 
Wigan  and  Pemberton  electricity  stations  shall  be  remodelled  in 
accordance  with  the  recommendation  of  the  electrical  engineer  (Mr. 
.1.  Slevin),  and  application  has  been  made  t3  the  L.G.  Board  for 
sanction  to  borrow  .£36,34.')  for  the  purpose. 

Will. — Mr.  Carl  Heinrich  von  Siemens,  of  Gostilitzy,  Russia, 
and  of  Berlin,  electrical  engineer,  chairman  of  Siemens  Bros.  &  Co  , 
&.C.,  who  died  March  21,  1906,  aged  70  years,  left  personal  estate  in 
the  United  Kingdom  of  the  net  value  ot  £3H,r>HH. 

Wireless  Telegraphy  Receivers.— .\.t  his  lecture  on  Receivers, 
in  the  course  he  is  now  giving  at  the  Northampton  Institute, 
Cleikenwell,  E.C.,  Dr.  J.  E.  Krskine-Murray  has  been  able  to 
show,  by  the  courtesy  of  the  makers  concerned,  a  collection  of 
detectors  and  complete  receivers  which  is  remarkable  in  that  almost 
every  known  class  was  represented. 

Workhouse  Lighting. — Rawtenstall  Corporation  have  offered  to 
supply  electricity  for  lighting  Haslingden  workhouse  at  3  J.  per  unit. 

Foleshill  Guardians  have  entered  into  an  agreement  with  the 
Ncwdigate  Colliery  Co.  for  a  supply  of  electricity. 


Electro  Harmonic  Society.  At  the  annual  general  meeting  on 
Wednesday  the  statement  of  accounts  was  presented.  ]>uring  the 
past  season  112  new  members  have  been  elected  and  placed  on  the 
register.  In  tbe  same  period  the  society  lost  six  members  by  death, 
40  resigned  and  8  were  struck  from  the  register  for  non-compliance 
with  Rule  11.  There  are  now  640  names  on  the  membership  roll. 
The  receipts  (including  balance  forward)  amounted  to  1410.  7s.  td. 
and  the  expenditure  lo  £';f2(;.  lis.  lid.  Cash  in  hand  and  at  bank 
was  £83.  irjs.  .'■>d.,  and  subscriptions  due  wore  estimated  to  ro.^lise 
£20.  Liabilities  outstanding  were  £7.  23.,  and  the  balance,  being 
surplus  assets,  were  £96.  13s.  5d. 


ELECTRICITY  SUPPLY  AND  TRAMWAY  ACCOUNTS. 


Burton  on-Trent. — The  total  revenue  of  the  electricity  depart- 
ment for  the  year  ended  March  31  was  £12,261.  lis.  7d.,  against 
£11,11.5.  10s.  3d.,  and  the  surplus  was  £1,104.  10s.  9d.,  against 
£793.  lis.  lid. 

1.398,014  units  were  sold  (at;ainst  1,164,555),  including  335,550 
(310,382)  for  private  lighting,  1,255  (1,517)  for  public  lightings  401,690 
(250,974)  for  power,  10,694  (9,627)  for  heating,  &c.,  and  618,825 
(591,855)  for  traction.  There  are  497  (426)  lighting  and  60  (52i  power 
consumers,  and  the  total  number  of  8  c. p.  lamps  connected  to  diite 
is  31,775  (30,116).  The  total  h.p.  in  motors  connected  is  73725 
(47511,  and  the  total  h.p.  for  heating  and  other  purposes  is  2745 
(2495).  The  total  equivalent  in  8  cp.  lamps  for  lamps,  motors, 
*c.,  is  50,130  (42,116).  The  maximum  load  is  515  kw.  for  lighting 
and  power  and  375  kw.  for  traction.  The  load  factor  for  light- 
ing and  motor  units  is  16-60  (12'7)  and  for  traction  19'75  (18),  the  com- 
bined load  factor  being  17'95  (15).  The  works  costs  were  0'812il.  per 
unit  i0821d.),  and  the  total  costs  (including  interest  and  sinking  fund) 
l-915d.  (2127(1).  Of  the  surplus,  £636.  2s.  lOd.  was  applied 
in  wiping  off  certain  items  of  capital  expenditure,  and  the 
balance  (£468.  6s.  lid.)  has  been  placed  to  renewals  fund. 
The  increased  surplus  this  year  is  particularly  satisfactory  in  view  of 
several  adverse  conditions  that  have  had  to  be  met.  The  average  price 
of  fuel,  compared  with  last  J'ear,  has  increased  33'7  per  cent.,  reducing 
the  surplus  by  approximately  £580.  The  high-efficiency  metallic  fila- 
ment lamp  has  reduced  the  revenue  in  many  directions,  and  the 
cold  summer  caused  £250  less  revenue  to  be  obtained  from  Messrs. 
B.ass  &  Co.'s  motor  demand.  The  depressed  state  of  trade  has  in  adili 
tion  affected  the  lighting  and  motor  demand,  and  the  expansion  of  new 
business.  The  "gross  profit  increased  from  £5,828  last  year  to  £6,117 
this  year,  and  .amounts  to  7'5  per  cent,  on  capital  expenditure,  ami 
the  sinking  fund  contribution  amounts  to  3'36  jiercenfc.  on  the  capital. 
Out  of  a  total  of  737'25  ii.i-.  in  motors  connected,  43175  u.i'.  is  on  the 
restrictefl  hour  princi|)le.  This  is  the  sujiply  of  power  which  is  entirely 
cut  off  during  the  hours  of  peak  lo.ad  in  the  winter  months,  ,so  there 
are  no  generating  station  or  mains  capital  charges  to  allocate  to  this 
load.  This  power  is  sold  at  Id.  per  unit  down  to  ^d  ,  and  the  mean 
price  at  which  the  412,384  motor  units  have  been  sold  is  0'99d.  |ier  unit. 

Erith. — For  the  year  ended  March  31  the  total  income  of  the 
tramways  department  was  £8,539  (an  average  of  6'37d.  per  car- 
mile)  ;  working  expenses  were  £8,393  (6'26d.  per  car-mile),  leaving 
a  gross  profj*,  of  £1-15.  Interest  and  loan  charges  came  to  £4,594 
(3-43d.  per  car-mile),  and  the  net  deficit  was  £4,449  (3-32d.  per 
ear-mile). 

Hampstead  (London). — For  the  year  ended  March  2.5,  the  in- 
come of  the  electricity  department  was  £65,738,  compared  with 
£64,.';87  for  1906. 

The  receipts  from  the  sale  of  current  were  £60,582  (against  £57,475) 
and  public  lighting  £2,970  (against  £3,150). 

A  recommendation  of  the  Lighting  committee  to  substitute  flame 
arc  lamps  for  28  lamps  in  Finchley-road  and  toerect'lO  additional 
himjis  has  been  referred  back.  The  annual  cost  of  the  33  lam|)5  would 
not,  under  the  proposal,  be  increased,  but  the  Finance  committee 
thought  the  cost  of  the  charge  should  be  borne  out  of  revenue 

Sunderland. — For  the  past  year  the  traffic  receipts  on  the  tram- 
ways amounted  to  £68,797,  against  £72,054  in  1906.  After  paying 
expenses,  interest  and  sinking  fund  the  profit  was  £10,101,  of  which 
£3,348  has  been  applied  in  relief  of  rates. 


HLHCTRICITT  SUPPLY  TABLES  A.ND  D&TA. 


The  Series  of  comprehenalve  Tables  of  Statistical  and  Engineering 
Data  relating  to  Electrlolty  Supply  Undertalciags  of  the  United 
Kingdom  for  Lightlag,  Power  and  Traction,  are  now  completed 
and  can  be  obtained  price  6a.  6d.,  post  free  78. ;  or  printed  on  bard 
paper  at  8s.  6d.  per  copy. 

The  boolc  contains,  in  addition  to  the  above-mentioned  Tables 
for  tbe  United  Kingdom,  Lighting,  Power  and  Traction  Tables  of 
Colonial  and  some  of  the  important  Foreign  Electricity  Supply 
and  Tramway  and  Railway  Undertalcings. 

Tbe  complete  set  of  Tables  forms  an  exceedingly  valuable  group 
of  data  and  statistics  In  a  form  specially  designed  for  ready  refer- 
ence and  comparison. 

An  Index  to  the  entire  group  of  Tables  praoedes  the  main  sheets. 
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READY    NOW. 

"THE  ELECTRICIAN"  ELECTRICAL  TRADES' 
DIRECTORY  AND  HANDBOOK.— The  1908  Edition 
of  the  Bie;  Blue  Book,  price  15s  ,  or  post  free  in  the 
United  Kingdom,  15s.  gd.  The  new  and  enlarged  volume 
brings  a  great  mass  of  statistical  and  technical  data 
quite  up  to  date,  and  the  Directorial  Division  has  been 
thoroughly  revised  and  amplilied. 

All  branches  of  Electrical  Engineering  and  Industry 
are  fully  treated,  and  Electro-Financial  matters  have 
received  every  attention  in  the  new  volume,  which  aggre- 
gates more  than  2,000  pages.  The  Directory  Division  is 
complete  and  thoroughly  accurate,  and  has  been  com- 
pletely revised.  All  mere  lists  of  membars  of  Societies 
and  Institutions  (so  easily  and  cheaply  available)  are 
excluded,  as  quite  unreliable  for  Manufacturers'  and 
Dealers'  purposes.  The  full  set  of  valuable  Statistical 
and  Engineering  Tables,  &c.,  have  been  very  carefully 
revised  and  extended,  and  remodelled  into  handy  book 
form  ;  these  are  included  in  the  igo3  Blue  Book,  making 
it  the  most  complete  book  of  the  kind  ever  published. 


SPECIAL    NOTICE. 


NOW    READY Vol.  LX.  of  "  Tue  Electrician  "  (1,016  pagesl, 

oound  ill  strong  cloth.  Price  17s.  6d. ;  iiost  free,  I83.  6d.  Also  ready 
Cases  for  Biudiiicr.     Price  2.s. ;  post  free,  2s.  3J. 

A  complete  set  of  "The  Electrician  "  (1860-1865—1878-1908)  can 
be  supplied.  A  number  of  odd  volumes  to  help  in  making  up  complete 
sets  are  also  available. 


TRADE  NOTES  AND  NOTICES. 


TENDERS  INVITED. 

Il/ord  Urban  District  Council  invite  tenders  for  supply  and  erec- 
tion of  surface-condensing  plant  and  cooling  tower,  steam  and  feed 
pumps,  boiler  feed  pump,  &c.,  extensions  and  alterations  to  main 
switchboard.  Copies  of  specifications,  &e.,  from  the  clerk  to  the 
Council,  Mr.  John  W.  Benton.  Further  information  may  be  obtained 
at  the  ollices  of  the  electrical  engineer,  Mr.  Arthur  H.  Shaw,  M.I. E.E., 
A.M.I.Mech.E.,  Electricity  Works,  Ley-street,  Ilford.  Tenders  ad- 
dressed to  Chairman  of  Council,  Town  Hall,  Ilford,  by  noon  Wednes- 
day, June  10. 

Norwicli  Electricity  committee  want  tenders  by  10  a.m.  June  9 
for  supply  and  erection  of  water-tube  boiler,  mechanical  stoker, 
economiser,  &c..,  and  for  wiring  supplies.  Specification,  &c.,  from 
the  City  Electrical  Engineer. 

Tenders  are  invited  for  the  electric  lighting  of  the  Carlisle  girls' 
new  secondtry  school.  Tenders  to  the  Secretary,  Education  De- 
partment, The  Courts,  Carlisle,  by  June  T). 

Manchentrr  Tramways  coininiltce  invite  tenders  (by  June  2)  for 
supply  and  delivery  of  a  fjuantity  of  block  tin. 

The  Penrikybor  Navigation  Colliery  Co  ,  rcniiiirccibcr,  Glani., 
want  tenders  by  June  l  for  12  months'  supply  of  stores,  including 
electric  lamps  and  fittings,  castings,  ironmongery,  oils,  >S;c.  Forma 
of  tender  from  the  Secretary. 

AilrltiiJi:  (South  Australia)  Municipal  Tramways  Trust  want  ten- 
ders by  noon  July  14  for  rotary  converters,  transformers,  boosters, 
switchboards  and  equipment  for  convoiter  stations.  Specifications 
from  tlie  Engineer,  H,  l\iiig  William-street,  Adelaide. 

Orxoitt  (Hungary)  Municipality  want  tenders  hy  Juno  1  for  the 
equipment  and  working  of  electricity  works.  About  l,f)0O  inc.m- 
descents  will  bo  required  for  private  lighting,  ii.'iOincandcscents  and 
10  arcs  for  street  lighting  and  2(1  incandosconts  for  the  works.  The 
concoBsion  is  for  50  years.  Further  information  from  the  (ieinein- 
devorstand,  Orsova. 

Tenders  will  be  received  at  tho  Uiahduset,  Cniienhinji  11,  until 
Juno  10  for  supply  of  from  4,000  to  .'i.OOO  electricity  meters.  Con- 
ditions can  bo  seen  at  tho  Hoard  of  Trade,  7:!,  I'.asingliall  ntrcet, 
London,  IC.O. 

TENDERS  RECEIVED  AND  ACCEPTED. 

L.O.C.  have  extended  the  contract  for  slot  and  conductor  rails  with 
tho  Frodinghani  Iron  it  Steel  Co.  to  includo  tho  slot  and  conductor 
rails  required  for  tlio  construction  of  tho  Dulwich  Library  and 
Forest  Hill  tramways. 


On  Tuesday  London  County  Council  received  the  following  ten 
ders  for  supply  of  track  rails  and  fastenings  : — 

About  2,000      5,003 
tons.  tons. 

Bolckow,  Vaughan  &  Co.  {accepted) £13,307  ...  £34,640 

Walter  Scott  (I.Ul.) 13,761  ...     35,832 

P.  ct  W.  MacLelluu  (made  by  Angleur  Co.) 13,116  ...     34.058 

•Boiling  &  Lowe  (in.ide  by  I'ii.enix  Co.,  Ruhrort)...     13,191  ...     35.80,3 
E.  LcBas&Co.  (made  by  Socii'te  Anon.  d'Ongreee)     12,625...     32,523 

SocietJ  Anonyme  des  Aci^riesd' Angleur 12,430  ■--     32,093 

*  Not  to  specification. 
The  chief  engineer's  estimates  were  £14,227.  lOs.  and  £36,567.  10^. 
respectively. 

Tlie  Highways  committee  reported  that  the  last  four  tenders  were 
for  rails  of  foreign  manufacture.  The  lowest  tender  for  rails  of  British 
manufacture  was  that  of  Bolckow,  Vaughan  &  Co.,  which  w;is 
£2,541.  13s.  4d.  higherthan  the  lowest  tender  .actually  submitted  for 
the  same  quantity  (5,000  tons).  They  would,  however,  point  out  th.at 
in  the  jxvst,  in  cases  in  which  materials  required  for  tramway  construc- 
tion and  re. construction  works  had  been  obtained  from  abroad,  con- 
siderable delay  bad  arisen  owing  to  difticulty  in  arranging  for  deliveries 
to  be  made  in  accordance  with  requirements,  and  in  the  case  of  its 
being  necessary  to  reject  any  work  the  delay  caused  was  serious.  In 
these  circumstances,  ami  having  regard  to  the  Council's  resolve  to  give 
jireference,  wherever  possible  in  the  purchase  of  manufactured  goods, 
to  articles  made  within  the  United  Kingdom,  the  committee  recom- 
mended that  the  tender  of  Messrs.  Bolckow,  ^'aughan  ct  Co.  for  5,000 
tons  should  lie  accepted.— Agreed. 

For  the  manufacture,  supply  and  delivery  of  175  sets  of  maximum 
traction  'swing  bolster  trucks  for  L  C.C.  tramways  the  following 
tenders  have  been  received  :  — 

Heenan  &  Fronde  {iicccptcd) £27.037  10 

Hurst,  Nelson  &  Co. 29,793  15 

Thornewill  &  Warham    29,575     0 

Met.  Ain;\l.   Uv.  Carriage  &  Wagon  Co 29,050     0 

Magnolia  Anti-Friction  Metal  Co 28,013  15 

United  Electric  Car  Co 27,650     0 

Mountain  &  t4ibson  (British  steel)  27,650     0 

„        (foreign  steel)  26.775    0 

Brush  Co 26,670    0 

Three  tenders  were  also  received  "  not  to  specification.'' 
The  lowe.st  tender  was  that  submitted  by  the  Brush  Co.,  but  that 
com[jany  took  exception  to  the  terms  of  the  arbitration  clause  in  the 
contract.  The  committee  did  not  feel  able  to  recommend  the  Council 
to  .accept  a  particular  interpretation  of  the  clause,  which  was  in  the 
usual  foim.  Moreover,  the  firm  had  not  completely  filled  in,  as  re- 
quired, the  schedule  of  rates  of  pay  to  be  observed  in  the  execution  of 
the  work.  One  of  the  tenders  of  Mountain  &  Gibson  ]iro\ided  for 
the  use  of  steel  of  foreign  manufacture.  The  third  lowest  tender, 
according  to  specification  (by  Heenan  &  Froude),  provided  for  steel  of 
British  manufacture.  Having  carefully  considered  the  matter,  the 
committee  were  of  opinion  that  the  tender  of  Heenan  &  Froude  for 
£27,037.  10s.  should  be  accepted. —Agreed . 

For  supply  of  steel  tyres  for  tramcar  wheels  the  following  ten- 
ders have  been  received  by  London  County  Council.  The  prices 
are  ^icr  tyre. 

3,500  driving        2,000  trail-  j^i^iX 
wheels.            ing  wheels. 

Henrv Bessemer*; Co. («c«;)(irf)      23s.  Od.      ...      IBs.  Od.  .f5.825    0  0 

Cammell,  Lain!  &  Co 24s  Od.      ...      21,-.  6d.  6,350     0  0 

Brown  Bayleys  Steel  Works.       26s  Od.      ...      21s.  91.  6.725    0  0 

Steel  Co.  of  Scotland 28s.  Od.      ...      25s  Od.  7.400    0  0 

Steel.  Peech  &  To/.cr 293.  Id.      ...      26s  7d.  7.747  18  4 

Tavlor  Bros,  vt  Co —            ...            —  8,060     8  4 

lladlield's  Steel  Foundry  Co.       34s.  9il.     ...      31s.  9d.  9,i;53    5  0 

Stand,ard  Steel  Works  Co.    ..            —          ...         —  10,100    0  0 

Vicker*,  Sons  &  Maxim 12s.  Od.     ...     30s.  Od.  10,350    0  0 

Wm.  Beardmoro  &  Co —          ...         —  10,775    0  0 

John  Brown  it  Co •25s.  Od.      ...     21s.  3d. 

John  Baker  it  Co t24s.  6d.     ...          —  — 

*  For  2,000  onlv.  t  For  1,500  only. 

For  the  provision  of  sand-drying  apparatus  for  use  in  tramways 
department  London  County  Council  have  accepted  the  tender  of 
Mountain  &  Gibson  at  i'650.  There  were  six  tenders,  varying  from 
i.'620  to  .Cl,4.-)0. 

London  County  Council  liavo  accepted  tlio  lowest  tender  .sub- 
mitted for  supply  of  bearings  required  for  the  tramways  depart- 
ment, and  an  order  has  lieen  placed  with  tho  Anti-.\ttrition  Metal 
Co.  for  (a)  200  halves  bronze  motor  axlo  bearings,  lljd.  a  lb.  ;  ('>) 
l!00  bronze  journal  bearings  d.w.,  Hs.  ;!d.  each;  (r)  ."UW  brony.o 
journal  bearings  p.w..  Hs.  each.  .\n  allowance  of  Hi.  a  II).  on  worn 
bearings. 

Marylebone  (London)  Council  have  accepted  tho  following  ten- 
ders for  annual  stores  for  tho  elecliicity  department : 

Hrilisli  Iiisniiiled  iiiid  lleWiy  ('allies,  binding  wire:  Kdi.son  &  Swnn 
('11..  ballen,  iiud  (.'rip  and  sirew  holder".  ( nnibli  r  .xwililii  8.  ite.  ;  Baxter 
A  Caunler.  w.ill  smkel"  niid  plug'*  ;  .\.  P.  I.undlierg  *  Sons,  swilcli 
|iliii;»  :  \V.  T.  irenley's  'I'elegr.iph  Works  Cii..  v.l.r.  insulated  wirei  mid 
I  iiiijeH,  flexililoi.  lire  reiisi iui,'  tape,  itf.  :  Si.  Helriis  RnbluT  *  Cjilile  Cn.. 
rulilier  tubing:    General  Klnlrie  Co..  pani  riibln'r  strip  liilml.ir  limp- 
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I'^vko  A'  Palnior,  asbestos  braitliiijL;  ta|H\  manhole  gaskots  ;  grejuso  rups 
I  pIiini!>(M""s  l>lack  :  F.  Itird  &  Co.,  Iiark  saw  blades  and  tinman's 
t.T :  Naylor  Hros,,  jjaint  ;  Pooley  &  Austin,  white  silesian  tape, 
indeseont  lamps.  &e.  ;  W.  MeOi'Oeh  &  (.'o..  distribution  boartls, 
■relaiii  fuses;  I'nion  Eleetrie  Co..  flame  are  lamp  earlmns  ;  Sloan 
.  triea!  Co..  Kxi-elki  ;ire  lamp  i;Iobes.  are  lamp  earbons  :  \a'  Carbone. 
l)Oii  brushes  with  llexibles  ;   (llenlmif;  rnion  Kireelay  Co..  brieUs.  &e. 

I'lirtick  Corporation  have  accepted  the  following  tenders  for  annual 
stores:  — 

P.  A   W.  MaeLi'llan   &  Co.  eu'.nneroom   .store.*:    Cookson   i^    Co. 

bl«*clied  raj^s  ;   l-'leniin*.^  &  Co..  tttnis  and  ir<tnnioiit^cry  ;   \\'.    M.  Keys, 

t.iritni.-ii,  piteh  anil  compound  :  Callender'.s  Co  ,  cable  jointinLj  retpiire- 

1  British  Insulated  &  llclshy  Cables,  service  cutouts  ;  (llhamber- 

ikham,  metera  (up  to  50  amperes),  and  Electrical  Co  ,  meters 

1  amperes) :  Siemens  Bros.  Dynamo  Works,  incandescent  lamps; 

.■trical  Co  ,  arc  lamp  carbons  :  En;4:lebert  &  Co.,  lubriealinsj 

.ii«  III!    lirst  six  months,  and  Henry   Wells  Oil  Co.   for   six   winter 

months ;  Walker   \'    Cameron,    co:d ;   Robinson,    Dunn    &   (,'o..    wood 

•  r.Mi.l.ii.j- ;  W.  C.  Vuille  &  Co..  steel  tubinj;  and  Nernst  materials. 

tlam  Council  received  nine    tenders  (varying  in   amount 

iroiu  ti4,951  to  j617,8;i'.))  for  the  reconstruction  and  electrification 

of  the  Komford  road  tramways,  and  that  of  W.  Griffiths  &  Co.  has 

b««n  accepted  at  £'15.l0.s,  or  alternatively  £1^1,761,  with  an  allow- 

snoe  of  Is.  (id.  per  yard  in  case  of  old  setts  taken  up  and  retained  by 

.1,0111  ,ind  £2  per  ton  for  old  rails,  but  subject  to  the  company  sup- 

iiglishmadi  rails  (the    original  tender  being  for   Lorain 

1  steel  rails),  the  track    wori  being    commenced    within 

■ks  from  a'^ceptance  of  tender,  and  being  ready  for  Board 

inspection  within  10  weeks.     The  borough  engineer's  esti- 

uitte  was  i.'li),0U4. 

Camberwell   ^ London)  Council    have    placed   an   order    with    S. 

liurnby  ,t  Sou  for  supply  of  English  made  plain  and  frosted   electric 

limps:  Plain  lamps,  100  and  200  volts  8c  p.,  7s.  per  dozan  ;  IGc.p  , 

;  32c.p.,  8s.;  frosted  lamps,  100  and  200  volts,  Sep.,    7s.  (Id. ; 

I'.p..  Ts.  6d.  ;  32c.p.,  8s.  Od. 

Ibt  wiring  the  new  hospital  buildings  at  Uxbridge  the  Joint  Hos- 
piail  Board  received  nine  tenders,  and  the  lowest,  that  of  Wells, 
R^ner  &  Co.  at  £89. 13s.  was  accepted.  The  highest  tender  was  for 
£m.5s. 

Doncaster  and  Mexborough  Hospital   Board   have  accepted  the 
tender  of  Taskers  Limited  for  repairs  to  and  partial  renewal  of  the 
•age  battery  at  £15. 

ijoutbend  Corporation  have  accepted  the  tender  of  E.  &  B.  H . 
Davey  for  the  construction  of  a  condenser  water  tank  at  the  elec- 
trigily  works  at  it'370. 

Fdeshill  Council  have  accepted  the  tender  of  the  Electric.xl 
Trades  Supply  Co.  for  an  electric  light  installation  at  the  infectious 
hospital  at  i2C8. 

The  South  Greta  Colliery  Co.  have  ordered  from  T.  K.  Steanes 
ilaeyi  a  Willans  engine  direct  coupled  to  a  Siemens  70  kw.  c.c. 
djnamo,  12  n.i>.  motor,  cables,  switchboard,  &e. 

Portsmouth  Klectric  Light  committee  have  accepted  the  tender 
ofW.  T.  Glover  &  Co.  for  high-tension  cables  at  £1,030. 

Hfwlingden  Council  have  accepted  the  tender  of  Dick,  Kerr  &  Co. 
(or  overhead  tramway  equipment. 

Sonthend  Council  have  accepted  the  tender  of  P.  &  W.  MacLellan 
lor  steel  rails  at  £6.  4s.  9d.  per  ton,  and  fishplates  at  .i'7. 19s.  per  ton. 

Worisop  Council  have  accepted  the  tender  of  H.  P.  Forrest  for 
one  gross  of  Ediswan  Electric  lamps  at  123.  91.  per  dozen. 

The  contract  for  the  supply  of  prepayment  electricity  meters  to 
GiUingham  Council  has  been  secured  by  the  Kochdale  Electric  Co. 

Erith  Council  have  accepted  the  tender  of  Beadle  Bros,  for  rough 
small  coal  at  123.  per  ton. 

Leek  Council  have  accepted  the  tender  of  Crompton  &  Co.  for 
switchboard  extension. 
B.  Waygood  &  Co.  have  secured  (through  Turner,  Hoare  &  Co  ) 
I  toe  contract  for  an  electric  lift  for  the  municipal  building,  Bombay. 

I  The  Postmaster- General's  Department,  Sydney,  N.S.W.,  have 
'  accepted  the  tenders  of  the  Union  Cable  Co.,  for  brass  sheathed 
rubber  telephone  cable;  British  Insulated  &Helsby  Cables.paperinsu- 
lated  and  lead-covered  cables  ;  K.  B.  Hungerford,  comuion  battery 
wall  telephone  sets,  paper-insulated  and  lead-covered  cables  and 
switchboards  ;  Jas.  Paton  &  Co.,  common  battery  table  telephone  sets. 

BUSINESS  NOTICES. 

Owing  to  increasing  business,  the  Ingersoll-Rand  Co.  have  re- 
njoved  to  more  convenient  offices  at  165,  (jueen  Victoria-street, 
E.G.  Goods  should,  however,  still  he  sent  to  114,  Queen  Victoria- 
street,  E.C. 

The  new  offices  of  our  American  contemporary  "  Telephony  "  are 
342-347,  Monadnock  Block,  Chicago,  111. 

J.  Moorcs  and  J.  11.  Makinson,  trading  as  Moores,  Makinson  & 
Co.,  electrical  engineers,  &c.,  Manchester,  have  dissolved  partnership 


Sale  by  Tender.  Tenders  are  required  for  the  purchase  of 
machinery,  consisting  of  a  horizontal  compound  balanced  steam 
engine  and  a  bipolar  shunt-wound  d.c.  dynamo  (240  amperes 
at  300  volts),  by  Easton,  Anderson  &  Gooldcn.  Forms  of  tender 
and  schedules  of  the  plant  from  the  Superintendent  of  Building 
Works,  lioyal  Arsenal,  Woolwich.  The  plant  can  be  inspected  on 
application  to  the  Chief  Ordnance  Olliccr,  lioyal  Army  Clothing 
Department,  Pindico,  London,  S.W.  Tenders  to  the  War  Office, 
Whitehall,  S.W..  by  noon,  .hino  17.     See  also  an  advertisement. 

Plant  for  Sale. — A  (iOkw.  Mordey-\ictoria  alternator,  2,000- 
2,250  volts,  100  periods,  37;)  revs,  per  mill.,  complete  with  exciter, 
is  advertised  for  sale.  Applications  to  Engineer,  \erulain  House, 
Bournemouth. 

Patent  Licence. — Tlie  owners  of  patents  relating  to  an  im- 
proved metal  or  alloy  are  desirous  of  arranging  for  the  granting  of 
licences  to  work  upon  royalty  or  to  dispose  of  their  rights.  Particu- 
lars from  Messrs.  Allison  ISros.,  52,  Chancery-lane,  E.C.  See  an 
advertisement. 

Electric  Fittings  at  Olympia.— In  connection  with  the  Eoyal 
Naval  and  Military  Tournament,  now  being  held  at  Olympia,  we 
learn  that  the  whole  of  the  electric  light  fittings  which  were  used  in 
the  Royal  box  were  supplied  by  [the  Edison  &  Swan  Co.,  36  37, 
(I'ueen-street,  London,  E.C. 

CATALOGUES,  &c. 

Vi:licrs'  Elccfriral  Mnchitunj.  The  latest  production'of  Messrs. 
Vickers,  Sons  &  Maxim,  of  Sheffield,  deals  fully  with  the  products 
of  the  company's  extensive  electrical  department.  In  the  space  of  a 
note  it  is  not  possible  to  do  justice  to  the  main  features  of  these 
products,  and  we  shall,  therefore,  refer  to  them  more  fully  on  a 
future  occasion.  Wc  may,  however,  take  this  opportunity  of  re- 
marking that  the  illustrations  have  been  carefully  prepared  and 
classified.  They  are  a  credit  to  the  engraver  and  the  printer,  and 
bring  out  in  a  most  effective  manner  the  main  features  in  the  design 
and  construction  of  the  dynamos  and  motors  manufactured  by  the 
company. 

Elcclric  Lumps. — The  Electrical  Co.  are  issuing  from  their  lamp 
department  a  small  brochure  which  deals  with  a  special  flexible 
miniature  lamp  strip,  which  the  company  is  putting  forward  for  illu- 
mination purposes.     There  should  be  a  large  demand  for  this  strip. 

"  Little  Hustler"  Drills. — We  have  referred  from  time  to  time  to 
the  "  Little  Hustler"  drills  which  theArmorduct  Mfg.  Co.  place  on 
the  market.  The  latest  catalogue  dealing  with  these  useful  tools  has 
been  clearly  compiled  and  arranged  in  an  appropriate  and  tasteful 
cover.  The  illustrations  showing  the  parts  of  the  machines  are  also 
well  brought  out. 

Silk  unci  Cotton  Corered  Wires. — List  No.  27  issued  by  the  Indi:!- 
rubber,  Gutta-percha  &  Telegraph  Works  Co.  contains  tabulated 
prices  and  particulars  of  the  company's  guttapercha,  indiarubber, 
silk  and  cotton  covered  wires  ;  also  jointing  tools  and  materials. 

A  (Juistion  of  Geurinq. — The  electric  motor  is  by  nature  some- 
what fast.  For  this  reason  it  is  necessary  to  find  some  means  of 
reducing  its  speed  on  nearly  every  occasion.  To  eflect  this  gearing 
is  necessary  whose  design  opens  up  a  number  of  possibilities,  and 
brings  into  juxtaposition  the  double  reduction  as  opposed  to  worm 
method.  The  Power  Plant  Co.,  of  West  Drayton,  are  among  the 
supporters_of  the  former  method  and  have  sent  us  a  catalogue  which 
contains  a  good  deal  of  information  on  the  subject.  They  make  out 
a  strong  case  for  their  "  client,"  and  show  by  means  of  curves  that 
its  all-round  efficiency  is  greater.  It  is  claimed  that,  therefore,  it  is 
cheaper  in  both  first  cost  and  upkeep,  figures  being  given  in  sub- 
stantiation, All  interested  in  the  subject  of  the  electric  drive  should 
get  this  catalogue. 

BANKRUPTCIES,  LIQUIDATIONS,  &c. 

A  receiving  order  has  been  made  against  Ernest  Goacher.  elec- 
trical engineer,  &c.,  Gateford-road,  Worksop. 

A  meeting  of  creditors  of  A.  W.  Bennett,  electrical  engineer 
(trading  as  Bennett  &  Co.),  was  held  at  Leeds  on  Monday.  Liabilities 
11,124.  133.  4d.,  a.ssets  nil.  Debtor  (who  was  formerly  a  telegraph 
engineer)  commenced  business  in  1897  as  an  electrical  engineer. 


Adjustable  Resistanca  Device. — .V  patent  recently  issued  to 
H.  S.  ALirtin  do.als  with  this  subject.  The  I'csistancs  material 
consist:?  of  a  powder  containing  both  finely  divided  coiidiictiiig 
and  insulating  material,  such  as  graphite  and  mica.  With  them 
is  mixed  sand.  Au  alteration  in  resistance  is  pioduced  by  bring- 
ing the  particles  of  graphite  into  more  or  less  intimate  con- 
tact by  exerting  or  releasing  pressure.  lu  the  latter  case  the 
scales  of  mica  act  as  sprang),  which  are  distorted  when  pressed 
against  the  sand.  The  resistance  consists  of  a  hollow  cylinder 
lined  with  insulating  material,  and  provided  at  the  endi  with 
a  metal  disc.  The  pressure  is  applied  by  means  of  the  thumb- 
screw at  the  top,  and  the  current  is  passed  through  the  re- 
sistance, the  leads  passing  in  through  the  base. 
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PATENT  RECORD. 


APPLICATIONS  FOR  PATENTS. 

N  OTE. — The  unde~m,en(ioned  Applications  [except  those  marked  t )  are  not 
open  to  piihlic  inspection  until  after  acceptance  oj  Complete  Specifications, 
Those  marked  t  are  open  for  inspection  12  months  ajter  the  date  attached 
to  them,  if  they  ham  not  been  published  previonsli/  in  the  ordinary  conrse. 
Names  within  parenlhesex  are  those  of  cmnmunicalors  of  inventions.  M'hen 
Complete  Specification  accompanies  application,  an  asterisk  is  affixed. 

Febniaiy  5,  1908. 
2.r)47  Atkinson  &  White.     Connecting  terminals  or  couplings  to 

electric  cables. 
2..")fi0  Rawlinos  &    Smith,     .\iljnstahly  supporting    incandescent 

lamps,  and  shades  or  reHectors  therefor.      (.Application  for 

patent  of  addition  to  No.  8,1.51  07.)* 
2, .581   XoRTH  &  Orch-\rd.      Relay  devices  for  electric  circuits. 
2,filO  Baker.     Switches  and  the  like. 

February  fi,  1908. 
2.fi21   Davies.      Induction  coils  for  igniting  miners'  safety  lamps. 
2.(i7.S  Baker.      Safety  devices  for  use  with  electrical  apparatus. 
2.(i7r)  LoEBL  &  Briti.sh  Ever-Ready   Ei.EfTRirAL  Co.      Holders 

for  incandescent  lanii)s.  * 
2.08")   Fe.ssenden.   Receivers   for    wireless   telegra|)liv.     (Date  ap- 

jihed  for.  8  2/07.)*  . 
2,707  Howard.     Incandescent  lamps. 

February  7,  1908. 

V.\N  Raden  it  Co.  &  Metz.     Accumulators. 

Van  Raden  &  Co..  Robin.son  &  Metz.  Electrodes  for 
secondary  batteries  and  nian\ifacture  of  same.  (.Applica- 
tion for  patent  of  addition  to  No.  21/719  Oti.) 

Blockley  &  Fletcher.   Primary  galvanic  cells. 

HOOKH.4M  &  HoLDEN.      Prepayment  electricity  meters. 

vSo.ANS  &  Graves.      Party-line  telephone  systems.* 

L.\KE.  (.Jahoda  and  ElektrischesGliihlampenfaVirik  'Watt  " 
Scharf,  Loti  &  Latzko.  Austria.)    Incandescent  lamp. 

Headley.     Snitches. 

Falkenthal.  Producing  ringing  currents  in  telephone  sys- 
tems.     (Date  applied  for,  22  2,07.)*t 

February  S,  1908. 

2.s:!8  .Amphi.ett  &  Amphlett.  Double-revol\  ing  dynamo-electric 
iruvchines  with  internal  and  external  field  magnets  vvhirb, 
ki'ved  together  in  shafts,  rotntr  in  mi  opposite  diri'ction  to 
thill  of  tiieir  armatures, 

2..S7I    Hi-TTON.    .Applianceii  for  us,>  with  telc|)honc  transmitters.* 
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SPECIFICATIONS   PUBLISHED. 

1907    SPKCIFrCATIONS, 

B.T.-H.  Co.      (G.E.  Co.,  I'.S.)     Regulating  electric  lighting 

systems. 
W.^RwicK  MAfHiNEHY  Co.     (G.E.- Co.,  IT  S. )     Tupbincs. 
JiAMKs.     Magneto-electric  ignition  devices, 
Lka.      Tumbler  switch, 
Ravenshaw,  Middleton  &  Town.send.     Magnetic  clutches 

or  brakes. 
.Atkinson.      Switches. 
Thorpe.      Electricity  meters. 

H.T.-H.  Co.     (G.E.  Co.,  U.S,)      .Mounting  lamp  lilaincnts. 
Hahn.     .Altt'rnating-current  x'ajxnir  aj)paratus. 
Ki.MoTT.      Eloctrii-  penrlant  lamps. 

H.T.  II.  Co.     ((!.E.  Co.  I'.S.)     Electiic  signals  tor  railways. 
.Ai.i.oKMEiNi',   Ei.EKTUiciTAT.s  Oes.     Elocliir    winding    gear. 

(Date  applied  for,   12  5  00.) 
SiEMKNH  Bho.s.  Dynamo  Works  *  Poynder.     .Altering  the 

working  speed  of  polyphiuse  motors. 
U.T.  H.  Co.      (G.E.  Co.,  CS.)      Lightning  arresters  and  like 

protective  devices. 
Siemi:ns  Bros    Dynamo  Works.     (Siemens  Schuckerlwerke 

Ci.M.)      Electrical   potential    legulators  or  speed-controlling 

di'vices. 
Kki.ten   &  fliTi.i.EAi'ME  Lahmeyerwkkki.;   A.-G.      .Alterna 

ling-current  electromagnets.     (Date  applied  for.  2,4  07.) 
C()NRA|>.      Voltage  regulation  of  dyiianio-electric  general ors. 

(Date  applied  for,  9  7  00.) 
LimiiiiKiKj,  LiiNoiiERd  fc  I<IINI)HEH<I.      Switches. 
I.E  Manvi'AIh.      .lunclion  boxes  for  electrical  apparatus. 
Tauipiki'.  Telcphonii' apparntiiH.     (Dale  applied  for,  12  1/07.) 
Wapplkh  .\  I'"avi:k.       liiterruplerH  lor  circuits. 
SiKMKNM  SiircKKUTWKHKi-:  GnH.      Swilclu-H.     (Dale   applied 

for,  24  9  00.) 
Di'iiTTHciiE  Tki.ki'Iionwrrke  Grs.      Electric  sigiialling  appa 

raliiH.      (Date  applied  for,  24  8  00.) 
('AKTF.ii.      Coin conlrolled  pay  stalio:)  for  tolophones. 
Stonk      Apparatus   for  determining   Ihi-    direction  of  space 

telegraph  signalH.      (Date  applieil  for.  17  8/00. ) 
KxvAPii.  &   HiiiN.       Eleclromagiielie   mnke-and  break    igni- 
tion devices  for  explosion  engines. 


19,293 
19,626 
19,696 
19,794 
19.850 

20,070 
20,917 

■2 1 .035 

21,119 
22,038 

22,740 


23,611 
24,700 

24,802 

27,541 
27,933 


Bleicueht  &  Bi.FicHERT.     TroUey  ears  for  wire  rope  or  su.s- 

pension  railways. 
Siemens  Bros.  &  Co.     (Siemens  &  Halske  A.-O  )     Ebc'ricil 
locking  apparatus  for  railway  signalling. 
CowPER-CoLES.   Annealing  and  galvanising  or  tinning  metal 

articles. 
Ges.  riTR  DrahtloseTelegraphie.      Detectors  for  wireless 

telegraphy.      (Date  ap]ilied  for.  8  9.00.) 
Siemens  Rro.s.  Dynamo  Works.      (Siemens  Schiickertwerke 

.•\.  G.)     Comiccling  alternating  c\nient  generators  to  their 

])rimo  movers. 
Conrad.      Electric  switching  and  other  devices.      (Date  ap- 
plied for,  20  9,06.) 
.Siemens   Bros.  Dynamo   Works.     (Siemens  Schuckerlwerke 
Ges  ).     Method  of  inserting  former  wound  coils  of  Hat  cop|)er 

into  slotted  iron  ceres  of  electrical  machines. 
Vates  &  Litm.     Electric  motor  control  an<l  apparatus  there 

f.ir.     (Date  applied  for.  22  9  Oi!. ) 
Von  Pekz.      Electric  indicators. 
Smith.      Winding   and  connection   of    phonophorc  and   like 

induction  coils. 
Siemens    &    Halske    .A.-G.     Manufacture    of   lilaments  for 

electric  lamps  and  apparatus  therefor.     (Date   applied  f 

16  10,06.) 
Hanwell.     Electric  light  pendants. 
Johnson  &  Phillips  &  Tubbs.     Arc  lamps. 
Ari'ioni.      Integrating  train  for  double  tariff  electric  energ; 

meters. 
P.^ULi.      Incandescent  lamps. 
Unterbero  &    Hei.mle.     Testing  apparatus  for  magnetic 

electric    spark    ignition    apparatus.       (Date    applied    for 
17,10,07.) 
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COMPANIES'  MEETINGS  AND  REPORTS. 

West  African  Telegraph  Co.  (Ltd.) 

The  twenty  third  ordinary  general  meeting  was  lield  yesterda.>',  tli>- 
Marqi!e.ss  of  Twekiiiiale,  K.T.,  presiding. 

The  SECRETARY  (Mr.  .Tohn  Cambrook)  re.xd  the  notice  calling  llu 
meeting  and  the  audit;ors'  report. 

The  CHAIRMAN  said  :  Gentlemen,  the  gross  reveiuie  for  the  yeai 
under  review  amoniited  to  £69,206  against  t'66,153  for  the  year  190(i, 
or  a  decrease  of  ,L'6,952,  This  Company's  proportion  of  the  recei|it~ 
from  the  South  African  joint  jiurse  continues  to  dechue,  and  i- 
this  year  £3,588  less  than  for  the  preceding  year.  There  is  als. 
a  coiisiderable  falline  off,  amounting  to  £<J,509,  in  the  receipt- 
from  Portuguese  traffic,  and  a  further  diniimition,  as  comparel 
with  1906,  in  the  sum  received  on  account  of  the  diversion  of 
traffic  over  our  lines  owing  to  interruptions  to  cables  of  other  tele 
graph  companies.  The  gross  revenue  is  also  adversely  affected 
thisye.ar  in  conse(pieiice  of  the  rate  of  exchange  not  being  so  favour- 
able as  it  was  in  1906,  the  reduction  under  this  licad  amounting  to 
£1,200.  As  a  part  setoff  against  the.se  redactions,  the  interest  on  reserve 
fund  investments  shows  .in  increase  of  1'855,  The  e.\penses  of  the 
year  are  about  £1,000  more  than  tlio^e  of  1906,  ilue  to  special  repairs 
to  certain  station  buildings,  while  the  expenses  attending  main 
tenance  of  cables  are  about  .t650  more  than  tliey  were  in  1906,  1 
referred  at  last  meeting  to  the  fact  that  it  had  licen  decided  to  reiicu 
a  portion  of  the  St.  Thome  l.oanda  section  of  our  cables.  This  work 
has  been  carried  out  during  the  year,  and  about  lObh  knots  of  new  cable 
have  been  used  in  the  operation.  The  total  cost  of  this  renewal  has  not 
yet  been  ascertaino<l.  but  the  general  reserve  fund  has  been  (lebit<?d  with 
£8,625.  14s.  7d.  After  irakiug  a  <;outribiition  of  £21,000  to  the  genei:d 
reserve  funil  and  allowing  for  the  interim  dividend  of  2  per  cent,  paid 
in  December  last,  the  Directors  are  able  to  recommend  the  payment 
of  a  linal  dividend  of  2  per  cent.,  making  4  per  cent,  for  the  yeai. 
leaving  £831.  6.s.  6d.  to  be  carried  forwanl  to  the  ne.Kt  account 
1  now'  move  the  adoption  of  the  report  ami  accounts. 

Sir  H  ENRY  CM  A  N('E,t;.I,E,,M.  Ingt.U.E,, seconded  the  resolution, 
which  wa.s  carricil  uninimously. 

The  retiring  Director  (the  Hon.  .A.  (i.  Brodrick)  ami  auditors  wcr.' 
reelecleil,  and  a  vote  of  thanks  to  the  Chairman  and  Directors  tcrini 
nated  the  proceedings. 


ii 


CALCUTTA  ELECrRIC  SUPPLY  CORPN.  LTD.)— Col.  Filgato  at  tli. 
meeting  OM  Kiiilay  last  said  caiiit;il  cs|i(iiditure  (hiring  the  i>asl  u\u 
amounted  to  fl.VJ, 994,  hi  iiiging  up  the  total  to  £604,347.  They  hail  add.  I 
13.iniles  to  their  underground  ami  twoniiles  to  their  overhead  sysirn 
'I'licir  gross  revenue  was  £103, ,3h0,  compared  with  C89,242.  During 
the  vcar  nearly  12  mill's  of  feeders  in  iron  casing,  on  improved  lines, 
has  Wen  laid  Til  a  net  cost  of  £19,016.  They  had  still  about  20  miles 
to  relay.  The  net  prolit  wa-s  £57,275,  and  "the  board  lecommended  a 
linal  diVidcn.l  at  the  rate  of  9J  percent.,  making  8  percent,  for  the  year. 

DOULTON  ft  CO  (LTD)— The  report  for  1907  stnteo  that,  after  [wy 
ing  the  prohreiei'  ilividend  and  «ritiu;i  £.500  off  jfoodwill,  there  is  a 
credit  balance  of  £8,327,  which  it  in  proposed  to  carry  forward. 
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FBLTEN  &  OUILLEAUHE  LAHMEYERWERKE  AKTIEN  OESELLSCHAFT. 

The  Kross  piorit  for  1907  was  >I.  15,444,748  (about  £772,237),  against 
M.  1!;,022,820  iab.mt  £751,1411,  ami  the  net  profit  was  M.  6,585,61i2.  A 
(livideml  of  10  [ler  cenl.  is  recommended,  against  11  per  cent,  in  1906, 
the  reduction  being  due  to  the  adoption  of  a  more  conservative  finan- 
cial policy  and  to  the  lather  uncertain  trade  outlook.  The  report  states 
that  the  [wst  year  ha.s  been  one  of  exceptional  activity  in  all  depart- 
ments, and  the  works  are  still  well  supplied  with  orders.  The  export 
trade  is  boinj;  unfavourably  influenced  l)V  now  tariH' arrangements,  in- 
cluding preferential  tarirt's  granted  by  British  colonies  to  the  mother 
country.  Special  stress  is  laid  on  the  etiects  likely  to  be  exercised  on 
the  tJerman  electrical  industry  by  the  Engli.sh  Patents  and  Designs 
Act,  of  1907,  and  the  German  (Government  are  urged  to  come  to  some 
mutual  agreement  with  England  on  the  question.  Last  year  the 
dynamo  deimrtment  delivered  9,330  machines,  with  a  total  capacity  of 
J68.C0O  H  r.,  against  8,070  machines  (265,000  11.  r.)  in  the  previous  year. 

GENERAL  ELECTRIC  CO.  (U.S.A  J— The  jnofit-s  for  the  year  ended 
Jan.  31  (including  S'.t.778."j:t  from  securities  sold,  and  S1.010,!Hil.()3 
from  ro\'alties,  dividends.  &c.,  and  after  deducting  patent,  general  and 
miscellaneous  expenses  and  allowances  for  depreciation  and  losses,  and 
writing  off  S3.74,">,!»8il.(Hi  from  factory  plants  were  S(),58t),ti53.37  of 
which  .S5,lH3.til4.lH.l  was  ])aid  in  dividciuls  during  the  year,  leaving 
51,4(13.(139.37  to  he  carried  to  surplus  account  which  amounted  at  Jan.  31 
to  $l(i.<">13.83(j.  14.  Late  in  the  year  there  was  a  sudden  and  severe 
shrinkage  in  the  value  of  all  merchandise  and  materials  used,  notably 
oopi)er.  .\11  materials,  whether  raw,  manufactured,  or  in  process  of 
manufacture,  on  hand  at  Jan.  31  were  inventoried  at  tlie  prices  then 
prevailing.  During  the  year  the  undertaking  of  the  Stanley  G.  I.  Electric 
.Mfg.  Co.,  were  taken  over  and  the  factories  owned  by  that  company  at 
Pittstield  (Mass.)  are  now  a  part  of  the  factory  plants  of  the  General 
Electric  company.  In  view  of  the  then  great  expansion  in  business,  the 
directors  deemed  it  wise,  early  in  1907,  to  provide  for  future  develop- 
ment at  some  point  nearer  the  central  west,  in  preference  to  a  further 
eniargement  of  the  plants  at  .Schenectady  and  Lynn,  and  about  700  acres 
of  land  adjacent  to  the  City  of  Erie,  Pa.,  were  purchased  at  a  cost  (in- 
cluding engineering  and  other  expenses)  of  $232,301.53.  In  view  of  the 
existing  depression  the  erection  of  buildings  thereon  is  deferred  for  the 
present.  The  securities  in  the  stocks  and  bonds  account  of  the  company 
have  lieen  re-valued  and  the  book  value  thereof  has  been  fixed  at 
$18.(X10.08',).8.i. 

The  sales  department  reported  that  the  total  sales  billed  came  to 
$70,977. 1(>8,  and  the  total  orders  received  to  8-59,301, 040,  against 
$00,071,883  and  .$00,483,659  respectively  in  1907.  Orders  received  dur- 
ing the  first  six  months  of  the  year  increased  22  per  cent,  over  the  corres- 
ponding period  of  190(3.  Owing,  however,  to  the  disturbed  financial  condi- 
tions prevailing  during  the  latter  part  of  the  year  orders  received  for  the 
second  six  months  decreased  23  ])er  cent.  The  total  number  of  separate 
otdcrs  and  contracts  received  during  the  year  was  237,0t)(j.  Among 
important  orders  received  were  : — G.  W.  Power  Co.,  three  water  wheel 
generators,  10,(X)0  kw.  each,  with  transformers  and  other  electrical 
apparatus  for  transmitting  current  at  100,000  volts,  a  distance  of  about 
165  miles;  Central  Colorado  Power  Co.,  four  5,000  kw.  generators  and 
other  electrical  apparatus  for  water  power  development  at  Glenwood 
Springs  on  the  Cirand  River  ;  Detroit  River  Tunnel  Co  ,  apparatus  for 
equipment  of  the  Detroit  tunnel  under  the  St.  C'laii'  River,  the  contract 
inrhiding  several  1.000  kw.  motor-generator  sets  with  accessories  and 
six  1(X)  ton  locomotives  each  equipped  with  four  2.50  H.P.  motors  ;  Great 
Xorthern  Railway,  for  electrification  of  the  Cascade  tunnel,  water  wheel 
generators  and  100-ton  locomotives,  each  equipped  with  four  250  h.p. 
a.c.  motors  giving  a  continuous  output  of  1,000  h.p.  per  locomotive; 
Southern  Pacific  Railroad  Co.,  for  electrification  of  its  suburban  lines  in 
Oakland  and  Alameda  (Cal.).  44  four-motor  125  h.p.  equipments  with 
Sprague-General  Electric  control ;  Hudson  Tunnels  Co.,  turbine-genera- 
tors, rotary  converters,  motors  and  controlling  apparatus  for  complete 
electrical  equipment  of  its  system  of  tunnels  under  the  Hudson  River 
connecting  New  .Jersey  and  Manhattan  ;  West  .Jersey  &  Sea  Shore  R.  R. 
Co..  orders  for  additional  equipment  to  provide  for  increased  traffic  ; 
New  York  Central  and  Hudson  R.  R.  R.  Co.  is  now  operating  in  its  New 
York  City  terminal  35  electric  locomotives  of  G.E.  manufacture  each 
equipped  with  four  550  h.p.  d.c.  motors.  Twelve  additional  locomotives 
have  recently  been  ordered,  making  47  in  all. 

The  use  of  electrical  apparatus  for  industrial  purposes  Is  extending 
rapidly  and  large  purchases  of  the  company's  apparatus  have  been 
made  during  the  year  for  completely  c((uipping  mills  with  turbine  and 
engine  driven  generators  for  lighting  and  power,  and  with  motors  of 
standard  and  special  design  for  driving  machinery'  of  every  description- 
Orders  for  meters,  transformers,  arc  lamps,  wiring  devices,  electric  heating 
devices,  rejiair  parts  of  electrical  a])paratus,  &c.,.show  an  increase  over 
last  year.  The  company's  list  of  supplies  comprises  upwards  of  50,000 
items,  .separately  catalogued  and  priced. 

To  meet  the  requirements  of  interurban  railways  v/here  a  potential 
higher  than  (iOO  volts  is  desirable  and  the  conditions  are  unfavourable 
to  the  adoption  of  the  single-phase  a.c.  system  the  company  has  deve- 
loped a  high  voltage  d.c.  railway  system  to  operate  at  1,200  volts.  Two 
roads  have  been  operating  under  this  system  for  several  months  with 
entire  success.  Equipment  for  several  additional  roads  of  this  character 
is  in  process  of  installation.  The  Curtis  steam  turbine  continues  to  give 
excellent  service,  and  the  confidence  of  users  is  evidenced  by  numerous 
additional  orders  for  existing  installations.  The  total  number  of  Curtis 
turbines  shipped  to  date  is  9(30,  having  a  total  capacity  of  1,086,000  h.p. 
Orders  were  received  during  the  year  for  turbines  aggregating  380.000  h.p. 
The  company  Ins  in  procc.s.s  of  manHfactiirc  for  the  Commonwealth 
Edison  Co.,  of  Chicago,  and  the  New  York  Edison  Co.,  a  number  of  tur- 


bine-generators of  14,000  kw.  capacity  each,  which  will  be  the  largest 
steam  driven  electrical  units  ever  produced.  The  consumption  of 
carbon  filament  lamps  has  steadily  increased  during  the  year.  In  addi- 
tion the  company  has  received  large  orders  for  different  types  of  high 
efficiency  metal  filament  lamps,  first  consideration  being  given  to  such 
si/.e>  and  types  .is  will  aid  central  lighting  stations  in  providing  for  the 
requirements  of  their  customers  and  the  extension  of  llicir  business 
The  business  of  the  foreign  department  has  been  well  rnaintiiined. 

In  the  manufacturing  branch  of  the  General  Electric  (o.'s  business  the 
number  of  employees  decreased  in  1907-8  to  2(1.000,  compared  with 
28,0(M»  in  190(>  7,'and  22,.50O  in  1905  (1.  The  reduction  was  chiefly  in 
the  last  (piartcr  of  the  financial  year  (Nov.-Jan.). 

The  engineering  department  reports  that  more  attention  has  also  been 
given  to  (he  design  i)f  special  apparatus  intended  to  meet  novel  conditions 
and  to  t  he  extension  of  our  business  along  profitable  lines.  The  apparatus 
designed  for  long  distance  transmission  has  proved  most  reliable,  econo- 
mical and  satl«factory  in  operation.  TJiere  has  been  a  continued  in- 
crease in  the  capacity  of  electric  generators  and  transformers.  The 
company's  h.t.  switching  apparatus  has  been  still  further  improved. 
The  details  of  the  steam  turbine-generators  have  been  improved,  great 
economy  and  proved  reliability  being  now  assured,  and  the  turbine- 
generator  is  now  standard  for  all  new  important  electrical  installations 
where  steam  is  utilized.  The  company  is  now  building  turbine  units  of  a 
capacity  of  14,000  kw.  ;  the  largest  electrical  generating  units  ever  pro- 
duced. The  Commonwealth  Edison  Co.  (Chicago),  has  now  in  operation 
in  one  station  nine  large  turbines  capable  of  generating  a  total  of  103,500 
kw.  The  engineers  have  devoted  considerable  attention  to  the  design  of 
a  line  of  turbine-generators  for  use  with  exhaust  steam.  Such  steam 
turbines  are  so  much  more  efficient  than  steam  engines  when  operated  by 
low  pressure  steam  that  they  can  be  most  usefully  employed  to  supple- 
ment steam  engines  in  existing  installations.  Their  use  will  result  in 
large  increa,ses  in  output  without  any  increase  in  coal  consumption. 

The  single-phase  alternating-current  railway  equipments  have  been 
greatly  improved  during  the  past  year.  The  new  d.c.  railway  motor  has 
proved  so  satisfactory  in  practical  operation  that  it  is  rapidly  being 
adopted  as  the  standard  type.  The  range  of  economical  operation  of 
d.c.  railway  apparatus  has  been  extended  by  designing  it  for  use  at 
1.200  volts,  and  such  equipments  have  been  sold  to  the  Southern  Pacific 
R.  R.  Co.  The  (Ireat  Northern  R.  R.  Co.,  have  purchased  four  1,000 
ton  three-phase  electric  locomotives  for  handling  all  trains  traversing  the 
2i  miles  of  Cascade  tunnel  in  Washington.  This  installation  will  be 
the  first  instance  of  the  substitution  of  electricity  for  steam  on  a  mountain 
division  of  one  of  the  Continental  railways.  The  traffic  conditions  are 
peculiarly  difficult  on  account  of  the  grades  and  tunnels.  These  electric 
locomotives,  because  of  their  increased  speed  and  better  control  will 
practically  double  the  traffic  capacity  of  the  present  steam  locomotives. 
Electricity  for  their  operation  will  be  supplied  from  water  power  hitherto 
unused.  A  gas-electric  car  which  fully  meets  the  requirements  of  steam 
railroad  companies  for  service  on  branch  Imes  has  been  perfecteJ.  The 
equipment  consists  of  a  gasoline  engine  driving  an  electric  generator  which 
furnishes  current  to  standard  railway  motors.  The  engine  and  generator 
are  located  in  the  forward  end  of  an  especially  designed  car  conveniently 
divided  into  passenger  and  baggage  comjiartments.  making  a  complete 
self-contained  unit.  The  company  has  made  many  improvements  in  the 
design  of  machinery  for  electric  reduction  of  metals  and  in  apparatus  for 
various  industrial  applications.  .Several  large  motors  of  special  design  of 
about  10.000  h.p.  capacity  each  have  been  shipped  for  driving  rolling 
mills  and  orders  for  additional  equipments  have  been  received.  Impor- 
tant improvements  in  the  design  of  wiring  devices,  rheostats,  circuit 
breakers,  switches,  instruments.  &c.,  have  been  made  during  the  year. 
The  new  tungsten  incandescent  lamp,  which  gives  more  than  double  the 
illumination  of  the  carbon  filament  for  the  same  expenditure  of  power, 
has  been  further  developed  and  has  now  become  a  standard  commercial 
article.  Several  novel  types  of  arc  lamps  of  greatly  improved  economy 
have  also  been  ]ierfected  and  sold  in  large  quantities. 

PERTH  (W.  AUSTRALIA)  ELECTRIC  TKAMWAYJ  CO.  (LTD.)— At  the 
meeting  on  Friday  the  chairman  said  the  results  were  not  rpiite  so  good 
as  ill  1906,  which  was  a  boom  jear  owing  to  the  Perth  exhibition. 
It  was  .said  that  Western  Australia  was  under  a  cMud  of  depres- 
sion, but  the  only  cloud  that  he  could  see  was  the  fact  that  so  much 
capital  was  not  going  into  the  country  as  was  the  case  a  few  year  s  ago. 
The  Australians,  unlike  the  Canadians,  have  done  their  utmos  t  to  keep 
immigrants  out  of  the  country  and  to  drive  capital  .aw.ay  ,  a  very  mis- 
taken policy,  which  lie  believed  they  were  now  beginning  to  recognise. 

REDTER'S  TELEGRAM  CO.  (LTD.)  -At  the  meeting  on  Wednesday, 
the  chairman  (.\dmiial  Sir  John  V.  D.  Hay)  gave  a  resume  of  the  past 
year's  \vork,  and  expressed  regret  at  having  to  make  the  admission 
that  news  gathering  and  distribution  was  unremunerative.  Did  the 
company  not  possess  other  sources  of  revenue  they  could  not  possibly 
affortl  what  they  at  present  spent  on  news  telegrams.  A  dividend  of 
4s.  per  share  was  declared,  making  5  per  cent,  for  the  year,  tax  free. 

SAO  PAULO  TRAMWAY  LIGHT  &  POWER  CO.  LTD.)— The  gross  earn- 
ings for  1907  were  $2,111,523,  compared  with  $2,018,703  for  1906  ;  net 
earnings  $1,395,873,  compared  with  $1,368,162;  operating  and  mainten- 
ance charges  8715,649  ;  bond  interest.  Government  and  municipal 
taxes,  Ac,  $359,422  ;  and  three  (juarterly  dividends  of  2  per  cent, 
each  and  one  of  2}  |jer  cent. ,  aggregating  8691,476.  Of  the  balance 
there  was  placed  to  contingent  account  $100,000,  and  to  profit  and  loss 
$244,974.  $100,000  was  also  placed  to  contingent  account  to  meet 
renewals,  &c.  The  demand  for  light  and  power  is  increasing  very 
rapidly.  In  addition  to  the  light  and  powei  to  be  supplied  Sao  Ber- 
nardo progress  is  being  made  in  the  illumination  of  the  city  streets, 
arc  lamps  liaving  Ijceii  placed  upon  several  of  the  business  thorough- 
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fares.  There  are  uow  in  use  45,570  arc  and  incandescent  larajis  com- 
pared with  38,119  in  1905.  The  motor.s  connected  incre.ised  by  108, 
the  horse-jioMer  contracted  an  increase  of  1,102^  u.p.,  and  the  pros- 
pects are  that  there  will  be  continued  increased  demands  upon  the 
plant.  Coiitr.acts  have  been  placer!  for  the  necessary  transformers, 
Ac,  required  for  the  utilisation  of  the  current  from  the  seventh  unit  of 
plant.  The  company  purchased  the  rights  and  property  of  the  Santa 
Anna  Railway,  a  narrow  gauge  mule  line  extending  from  the  terminus 
of  one  of  the  company's  trunk  lines  at  Poute  Orande  to  Santa  Anna. 
and  as  soon  as  this  is  electrically  operated  much  larger  returns  will 
be  obtained.  The  company  has  acquired  an  exclusive  30  jear  conces- 
sion for  the  distribution  of  light  and  power  in  the  municipality  of  Sao 
Bernardo. 

URBAN  ELECTRIC  SUPPLY  CO.  (LTD.)— The  gross  profit  for  1907 
amounted  to  £36,133. 10s.,  and,  after  deducting  London  expenses,  the 
balance  was  £34,639.  19s.  9d.  Adding  £e33.  10s.  2d.  interest  and 
deduoting  debenture  interest^  *c.  (£12,761.  6s.  7d.),  there  remained  a 
|)rofit  balance  of  £22,512.  3s.  4d.,  which  is  short  by  £9,987.  16s.  8d.  of 
the  amount  required  to  meet  the  5  per  cent,  guaranteed  dividends  oii 
the  issued  capital.  This  deficit  was  provided  bj'  Edmundsons'  Elec- 
tricity Corpn.  under  their  contract.  Provision  has  been  made  of 
£1,612.  8s.  for  depreciation  of  stock  of  wiring  goods  and  fittings,  and 
of  £462  7s.  6d.  for  depreciation  of  plant  and  machinery  under  the 
terms  of  the  agreement  with  the  contractors.  At  Dec.  31  last  the 
equivalent  of  37,784  8  c  p.  lamps  was  connected  to  the  mains  at  Hawick 
(against  33,524  8  c.p.  in  1906),  30,624  (29,443)  at  Stamford,  46,332 
(40,538)  at  Weybridge  and  Walton,  23,773  (21,162)  at  Oodalming, 
75,762  (63,608) 'at  Twickenham  and  di-strict,  21,115  (19,702)  at  Dart- 
mouth. 53,286  (39,322)  at  Camborne  and  Redruth,  14,140  (12,753)  at 
Newton  Abbot,  35,233  (30,90)  i  at  Grantham,  24,578  (22,495)  at  Glossop, 
16,044  (13,781)  at  Berwick,  10,835  il0.058)  at  Caterham,  and  15,105 
(12,042)  at  Newlmry,  making  a  total  of  402,597  8  c.p.  against  319,640 
8  c. I). 

WEST  INDIA  &  PANAMA  TELEGSAPH  CO.  (LTD  )--The  directors'  re- 
port for  the  six  months  ended  Dec.  31,  states  that  the  amount  to  credit 
of  revenue  (including  £1,000  transferred  from  income  tax  account)  is 
is  t37,262.  7s.  i:d,  against  £34,203.  9s.  7d.  for  the  corresponding 
half-vear  of  1906.  Expenses  have  been  £23,028.  3s.  5:1.,  ag.ainst 
£21,611.  19s.  7d.  The  result  is  a  balance  of  £14,234.  4.s.  6d.,  added  to 
£1,747-  5s.  3d.  interest  on  investments  and  £1,014.  2s.  9d.  brought 
forward,  making  £16,995.  12s.  6d.  Tlie  directors  propose  that  this 
amount  be  dealt  «ith  as  follows  :  Dividend  of  6s.  per  share  on  first 
preference  shares  for  six  months  to  December  31  last  (£10,363.  18s.) 
and  .£1.  6s.  per  share  on  account  of  .lividends  .accrued  on  second  pre- 
ference shares  to  Dec.  31  last  (£6,069  14s. ',  leaving  £557.  Os.  6d.  to  be 
carried  forward  The  directors  refer  with  pleasure  to  being  able  to 
piy  £1.  6s.  i)cr  share  to  the  second  preference  holders  on  account  of 
accrued  dividends.  The  traffic  receipts  for  the  six  months  show  an  in- 
crease of  £2,074,  comijored  with  the  corresponding  period  of  1906. 
During  the  half  j'ear  the  company's  repairing  ship  "  Henry  Holmes  '' 
was  tliorougiily  overhauled  at  a  cost  of  £892.  3s.  2d.,  charged  to  re- 
serve for  depreciation.  In  December  a  contract  was  entered  into  with 
the  Telegraph  Construction  &  Maintenance  Co.  for  the  manufacture  of 
252  knots  of  cable  for  stock,  which  have  since  been  delixered  in  the 
West  Indies.  The  cables  continue  to  be  maintained  in  good  working 
order. 


NEW  COMPANIES,  STATUTORY  RETURNS, 
MORTGAGES  AND  CHARGES. 


NEW  COMPANIES. 

BRADNINCH  Si  DISTRICT  ELECTRIC  SUPPLY  CO.  (LTD.)  (98,024.)  — 
Reg.  .May  20,  capital  £2,000  in  t.1  .shares,  to  carry  on  at  JJradninch 
and  elsewhere  in  Devonshire  the  business  of  an  electric  light  company 
in  all  its  branithi'S.     Ri'g.  ollii'c.  Kcn^h.-im,  F.radninch.  Devon. 

r.RASSE  &   CANNES  ELECTRIC  TRAMWAYS  SYND.    LTD.)  (98,071.) 
Reg.  i\Iay  2  J,  capital  £2,100  in  2,000  ordinary  A  shares  of  £1  each  and 
2,000  deferred  B  sliares  of  Is.  each,  to  construct,  len.se  or  acquire  tram- 
way-i  and  light   railw.i\s  in   France  or  elsewhere,  to  e(|uip,  maiiMiin 
anil  work  same-  by  electricity  or  other  power,  &c. 

OXFORD  TRAMWAYS  SYND.  (LTD.)  (98,054.  -Reg.  May  21,  capital 
£65,000  in  £1  shares,  l,o  adopt  an  agreement  with  the  City  of 
Oxford  Electric  Tramways  (Ltd.  i,  to  <ie(|uire,  liold  or  deal  with  any 
Htock.s,  ohnrcs  or  .securities  in  the  saitl  company  or  any  other  company 
formc<l  for  conMructing,  linancing  or  working  nil  or  any  of  the  rr.iui 
wiiys  nnthorised  by  tlie  Oxford  .and  District  TriimwayHAct.  1907,  anil 
lo  carry  on  the  business  of  railway  and  tramway  owiior.s,  electric  light 
and  power  suppliers,  electrical  (Miginccrs,  metal  workers,  conlracldrs 
for  the  supply  of  electrical  plant,  nuinufacturcrsof  and  dealers  in  appa 
nilus  used  in  connc",tion  with  the  gencr.ition,  distribution,  accuinnia 
tion  and  oniployment  of  electricity,  Ice.  first  directors,  H.  Hcriiheim 
an<l  W.  15.  (Jownit^  (a|)|H)intecs  of  tlie  National  KIcctric  (Iiinslrinition 
Co.)  and  Sir  liobcit  Huckull  and  Col.  R.  F.  Webb  (appoint ues  of  the 
City  of  Oxforil  A  l)i»tnct  Tramways  (lo.).  Reg.  oHice,  t^ueun  .Viine's- 
cjiambcrs,  W'rst  ini?isl  cr. 

REX  ELECTRIC  U  GENERAL  SUPPLIES  (LTD  )  (98,090. )- Reg.  May  23, 
capital  £3,000  ni  LI  .-lain  m,  |(,  ran y  on  the  biiHincss  of  olcctriciil  .iiid 
goimral  engiiioors,  cnnlraclois,  inanufacliireis  of  electrical  and  iiiiclm- 
ii'wi\\  appliances  for  ligliliiig,  iiiiwer  and  I rnctioii,  importers  ami  i\- 
piirlerH  of  Bciciitilic  and  iilhi-relectricnl  npplinncux,  rlenlernin  oloolriral 


goods  and  accessories,  (tc,  to  acquire  the  goodwill  of  the  wholesale 
electrical  supply  department  of  D.  Santoni  &  Co.  (1905)  (Ltd.)  and  to 
adopt  an  agreement  with  D.  Santoni. 

STATOTORY  RETURNS. 

BRITISH  RAILWAY  TRAFFIC  &  ELECTRIC  CO.  (LTD.)  -In  return  to 
May  12  capital  is  £100,000  in  £1  .shares,  of  which  70,030  have  been 
t.aken  up.  £1  per  share  has  been  called  up  on  103  and  10s.  per  sh.are 
on  69,900  and  £55,050  has  been  received.    Mortgages  and  charges,  nil. 

COUNTY  OF  DURHAM  ELECTRICAL  POWER  DISTRIBUTION  CO  (LTD.)  — 
Return  to  March  24  gives  capital  as  £503,033  in  50,000  preference  and 
50,000  ordinary  sh.ares  of  £5  each,  all  of  which  have  been  taken  up  and 
paid  for  in  full.     .Mortgages  and  charges,  £2 '.9,613. 

DIRECT  SPANISH  TELEGRAPH  CO.  (LTD.)— According  to  return  to 
April  2,  capital  is  £95,003  in  13,003  ordinary  and  6,000  preference 
shares  of  £5  each,  of  which  12,931  ordinary  and  6,000  jji-eference  have 
been  taken  up.  £94,655  has  been  received.  Mortgages  and  charges, 
£30,000  1st  and  £8,000  2nd  mortgage  debentures. 

ELECTRIC  LIGHTING  &  TRACTION  CO.  OF  AUSTRALIA  iLTD.)— The 
capital  in  return  to  April  20  is  £300,000  in  30,000  ordinary  and  30.C00. 
preference  shares  of  £5  each,  of  which  4,834  ordinary  and  30,000  prefer- 
ence have  been  taken  up.  £5  per  share  has  been  called  up  on  2,033 
ordinary  and  30,003  preference  and  £160,015  has  been  received. 
£14,155  is  considered  as  paid  on  2,831  ordinary.  Mortgages  and 
charges,  £150,000  debentures  and  £125,000  bank  loan. 

GniLDFORD  ELECTRICITY  SUPPLY  (LTD.)— Return  to  April  8  gives 
capital  as  £55,000  in  25.000  preference  shares  of  £1  each  and  6.000  or- 
dinary .shares  of  £5  each,  of  which  11,276  preference  and  2.'i82  ordi- 
nary have  been  taken  up.  £25,183  h,as  been  received,  including  £2  paid  ; 
on  two  forfeited  shares.  Mortgagesand  charges, £25, 000.  (A  further  2,000 
Ijreference  shares  were  allotted  for  cash  between  April  30  and  May  18. ) 

METROPOLITAN  ELECTRIC  SUPPLY  CO.  iLTD  )— In  retinn  to  March  24 
capital  is  £1,500,000  in  200,000  ordinary  and  100, OCO  preference sh.ares 
of  £5  each,  of  which  200,000  ordinary  and  76,121  preference  have  been 
taken  up.  £5  per  share  has  been  called  up  on  195,935  ordinary  and 
76,131  preference  and  £1,360,285  h.as  been  received.  £20,323  is  con- 
sidered as  paid  on  4,061  ordinary.      Mortgages  and  charges,  £168,000. 


CITY  NOTES. 


MEMORANDA  (May  28).— Bank  rate  2A  per  cent.  (May  28,  1908'. 
Price  of  silver  24;.;d  per  oz.  Consols  87i— 87i  for  money  and 
87.1- 87^;  for  account.  Consols  Pay  Day,  .Tune  1  ;  Stock  .and 
Sliares  Continuiition  Days,  .Tune  10  and  24  ;  Ticket  Day,  .June  11 ; 
Pay  Days,  May  29  and  .Tune  12  ;  Mining  Share  carry-over  Day,  .June  9. 

Prices  of  Metals  (London). — Copper,  cosh,  57s — 57g  ;  tliree  months 
57J— 58.  Lead,  English,  13— 13J;  foreign,  12,'— 13.  iSjDe/^er,  foreign 
19.  Tin,  English,  127i— 128.'.  ;  foreign,  cash,  127— 127i,  tliree 
months,  126— 126V.  Iron,  Cleveland,  cash,  49/9— 49  lOA  ;  throe 
months,  49/6-49  9^  

BRITISH   COLUMBIA   ELECTRIC   RAILWAY   CO.    iLTD.^— An   interim 

dividend  on  the  preferred  ordinary  stock  will  be  paid  on  30th  inst.  at 
the  rate  of  5  per  cent,  for  the  half-year  ended  March  31,  with  an  addi- 
tional dividenil  .at  the  rate  of  1  per  cent,  for  tlie  nine  months  ended 
same  date. 

GLOBE  TELEGRAPH  &  TRUST  CO.  (LTD.)  The  directors  have  declared 
a  final  dividend  of  3s.  |)cr  sliare  on  the  ))reference  and  5s.  9d.  on  the 
ordinary  shares,  making  a  total  for  the  year  of  6  per  cent  on  the  prefer- 
ence and  5^  per  cent,  on  the  ordinary  shares,  carrying  forward  £27,000. 

MACKAY  COMPANIES.  -.-V  regular  ipiarterly  dividend  of  1  per  cent, 
on  the  preferred  shares  and  a  regular  quarterly  dividend  of  1  (lercent. 
on  the  common  shares  in  the  Mackay  companies  will  be  |>aid  on  .July  1 
to  sharelioldcr.s  of  record  as  they  appear  at  the  close  of  business  on 
.Tunc  13.     The  transfer  books  will  not  be  closed. 

RIO  DE  JANEIRO  TRAMWAY,  LIGHT  &  POWER  CO.  (LTD.)  It  is  an- 
nouni'cd  thai  Ihcgical  damwliirh  has  been  in  process  of  construct  ion 
for  ibe  p.ist.  two  years  at  i;io  was  completed  on  19th  inst.  The  dam, 
one  of  the  largest  in  the  world,  will  store  over  6,500  million  cubic  ft.  o{ 
water,  sullicicnt  to  operate  the  entire  plant  of  50,000  II. P.  for  several 
miinths  without  utilising  any  of  the  normal  (low  of  the  river  Lagcs. 

WESTERN  TELEGRAPH  CO.  (LTD.) -The  director.s  have  declared  the 
third  (luiirt.eily  interim  divi<leiid  of  3'<.  [ler  share  (lax  free)  for  the 
year  cnding.Tunc39.  being  at  the  ivUl'  of  6  p'r  cent,  per  niiiium.  Tlio 
transfer  books  will  be  dosed  from  .Tunc  17  to  25  inclusive,  mid  the 
dividend  will  be  payable  on  .Innc  24. 

STOCK  EXCHANGE  NOTICES.— The  Stock  Exchange  committee  have 
.■ippnint<-d  .Iiiiii'  4  a  spe.'ial  settling  day  in  seiip.  tully  paid,  for 
^1,500,003  SlOO  7  per  cent,  cumul.itive  eonvertilile  picfcronce  shares uf 
the  .l/i.rif(iii  l.itihlA:  I'ninrVo.  (I.lil  ),  and  li.ive  oidi^cd  a  further  i.»siI0 
of  2ll,0C0  £5  fully-paid  ordiimry  and  20,000  £5  fully  paid  cumulative 
iircferenco  Hhares  of  the  llrilUh  Aluminium  Co.  (/.(</.)  to  bo  quoUid, 
The  committee  have  Iweii  a.HkcJ  to  appoint  a  special  .soltlliig  day  In 
and  grant  a  (iiiotation  lo  a  further  issui- of  £100,000  piefiMi-cil  orvli- 
iiarv  stock  of  tlie  llrHixli  I'nliimlii'i  Kl'-tiii-  Unilnufl  t'".  {I.i'l.\,  and  alwii 
to  grant  quotations  to  $6,000,000  additioiiiil  general  consolidated  lirst 
morlgagc'  ,50  ywir  6  |iei  cent,  gold  bonds  of  I  ho  Mr.rint  Tni in irni/n  Co., 
and  £460,000  4 i  |ier  i-eiit.  sterling  dcbentiiios  (in  lien  of  scrip  now 
ipioted)  of  llie  Monlrci  Slivel  Wiilniiji  Co. 
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Week 
ended. 


.  Ab«deen  Oorporkilon  

jUfdrie  

Ai^lo-ArgeptlBe 

AnOorporatlon 

BAkerSt.&  Waterloo  Ry.... 

B4Rwlor- 

BUTOW  

B«lh  Eloctrlo  TraiUH,  Ltd... 
Hirkenbead  Corporation  ... 
Bimincbam  rori)oration... 

Binnin^hom  •&  Mid 

Blackburn  Uoritonitlon 

BliokpX)!  CorporutioD 

Bla^pool  and  Fleetwood... 

Bollon  Corporation 

BoMbay    

Boonit-mouth  (.Corporation.. 

Bradford  Corporation 

Brighton  Corpor;\tioD    

BrlMol  Trams  &  Carriage... 
BtMiKM  .\yrea  <&  Bel|j;rano... 

Bmlcy  (.'orporatiou 

Baton  Corporation 

B«}  Corporacion   

CilraUa  Xriimwavs  Oo.... 

CaBbome-Redrutli     

CtiiiS  Corporation  

Oivebill 

Ofltral  London  Railway 
OWhngC.,Uuston.&U')^tead 
OMtbam  ^  Dist.  Lt.  Kf  s. ... 
Oitfi  South  Loudon  Hly...j 

Of  of  Birmingham  

(lgleh««>ter  Corporation 

CM  i^leutric  Trama  Oo.   ... 

Owydou  Corporation     

Dffooport  &  Dist.Trama... 

Oof«  Corporation 

OiUin  it  Lucan  Railway ... 

PibUn  United 

Diilty-StourLiridge    

Dutdee  Corporation 

But  Ham  Cuuncil 

bller  Corporation 

QllMbead  &  Dist.  Trama... 
OiMgow  Corporation 

IHMKIp  

flnnesend— Northfleet 

Qicat  Xorlhern  &  Citj  BIy.. 
GtSorthern,  PiccadUly,&c 
Qmnook  dc  Port  Glasgow... 

Bittlepool  Tramways    

HiitiDgs  Elec.  Trama  Co.... 

Ham  Kong  

Iladtlerxijrld  Corpn 

Hall  Corporation 

Hfvd  Di^'trict  Council 

UktBton  District  Ooancll ... 

Ipiwich  Corporation 

Isleof  Tbanet  Co 

Jmtdw  

Sdghlcy  Corporation    

KUdermineter  &  District.. ■ 
XODamock  Corporation  .. 
Unarkshire  Trams  Uo.  ... 
LiDcasbire  United 


May 


April 
May 


21 

473 

S3 

1,875 

19 

443 

23 

132 

ii 

5.17J 

13 

778 

20 

1,202 

23 

880 

22 

30  J 

15 

983 

23 

18,218 

UimiDgtun 

Ued£  Oorporalion 

UcMter  L'orporation    

Uith  Corporation  

Uocoln  Corporation  

Liferpool  Corporation  

iJTerpuol  Ovijrhettd  lily.  ... 
'i.ODdoi)  County  Council  ... 
London  Uuilud   

UjWtKloft  

Msii-toce  Corporation 

Mincbe.ster  Corporation  ... 

Mmey  liailway  

IteUijr 

M«4fopoiitan  Di«t.  Railway 
UdropolitauKlec.  Xramit... 

lUMlBton 

NdaoQ  Coi-poratioii   

Hewc-ietle-ou-Tyne  Corp. ... 

Keiport  (Mon. )  

Oldham,  Asluon  &  Uyde  ... 

Oldham  Corporation 

Petth  (N.B.)  Corporal  on  ... 
Pmh(W.A.)  lilec.  Trams... 

Peterborough  

Porbimoutb  Oorporation  ... 

Potteries    

PrMton  Oorporation 

BOtherham  Oorporalloa   ... 

Bothesay  

•'•Konl  Corjin 

Sheiiroofts 

Bheflleld  Corporatioa 

Singapore  Trams  

SoQEhtnd  Oorporation  

80Qtb  Metropolitan    

Soutbport  Tramways 

South  Staffs 

Sta')l,,lsi,Ilyde,&e.,Jt.l!d. 

Bond  irland  corporatioa  ... 

Bundcrland  and  Diatrict  ... 

Swannea  Trams  

rauiuon    

Tyotmouth  and  District  ... 

Tincrtide  Trams  Oo 

Wallasey  District  Council. .. 

NValaill  Corpn 

WarrioKDn  Corpn 

West  Ham  Corporation 

Weston-sup.T-Mare   

Wolverli;inipton  t.'o 

Wolvyrharupton  Corpn 

•>Vorce«tjr 

Wrexham 

Yorkshire  W.R.  'ir'ii^'".".'. 
Yorkshire  Woollen  Distriet. 

lo)  iiiesc  LompansouB  are  with  the  oorrespondiug  period  last  yeac. 
T  nu8  3  days.    *  I'srtly  electrical,     t  Minus  3  days.     J  Misus  2  days. 


Ine. 

or  Deo. 

(a) 


AOSBXeATH 


;no.  oil 

!  weeks.  1 


1,390 

2S5 

18,483 

294 

2,77S 

I7ll 

826 

746 

I, 'HO 

3,419 

776 

1,123 

6«i 

315 

2,314 

il36,3P0 

1,472 

4,830 

837 

4,839 

3,693 

1,21:  .1 

2S6 

1,200 

KU,-.20 

1,059 

90 

6,518 

3,2J0 

860 

2.8J4 

2,eot' 


85 

9 

964 


2.)4 

1,551 

3,260 

520 

2IJ 

918 

$7,695 

1,691 

2,370 

"157 
399 
414 

106 
157 
93 
161 

1.4(12 

1,367 
142 

6,600 

2,317 

318 

112 

10.788 

1,473 
31,2tl3 

7,681 

173 

196 

15  519 

1,855 
105 

8,f>85 

5  823 
370 
UO 

3,613 
635 
602 

2.001 

l',i07 
125 

l,tOB 

1,701 
726 
619 
101 

4,169 
31 

6,691 
$3,802 
373 
791 
261 
847 
7J5 

1,111 
459 
8E0 
39 
1S)1 
389 
88  i 
541 
375 

2,262 
85 
431 
804 
2it 
102 

1,180 
?37 


.f       196 

+  8 

6 

94 

67 

-  511 

34 
225 

-  i.-no 

-  1,123 

0l9 
+  n8,.i68 
tl2 
629 
280 

-  1,133 

-  2t4 
106 

72 
+       SOI 

-  RllG 


(0 

3 

1,045 

7 
2i3 
125 

"  19 

SO 

3 

"  38 
1,591 
51 
102 
i03 
102 
43 
26 

"  41 
112 

S60 
17S 
73 
383 
?176 
288 
S05 

SO 
86 
320 
23 
20 


162 
59 
1 
633 
288 
23 
17 
103 
279 
2,521 
1,44  4 
46 

'2,320 

125 

11 

750 

830 

2 

12 

563 

2:2 

8 

32 

116 

11 

425 

b5 

296 

166 

IS 

1,643 

2 

267 

$833 

100 

12 

0 

33 

32 

462 

161 

40 

'  30 

116 

107 

133 

12 

333 

5 

32 

663 

3 

6 

397 

65 


61 
19 
20 
1 
21 
19 
19 
20 

i 

18 
8 


7 
10 
21 
21 
§20 
31 
19 

§20 


31 
17 
20 
3) 
8 
8 
31 
19 
21 
10 
10 
117 


19 

8 

19 
8 
19 
21 
§7 
19 
8 
19 
t9 

8 
19 
19 
19 
17 

8 
29 
19 
19 
19 
21 
(7 
21 

7 

8 
10 
19 
5  J 
19 
19 
21 
10 


68,743 

4,268 

370,818 

294 

64,466 

3,2.' 3 

4,2;2 

12,546 

48,522 

It.SOl 
0,285 
0,417 

Ift'.'ios 
h6  1 8,078 
11,736 
35,701 
6,2t2 
95,189 
;5,901 
10,245 
2.031 
8,119 


13,991 
1,453 
126,811 
67,185 
1 1,503 
6!',353 
32,117 

8,294 
10,421 

8,297 

2,169 

£9,687 

11,391 

1,202 

6,381 

2,21 1 

18,941] 

886,932 

3,'672 

36,192 

113,720 

9,307 

4,305 

16.211 

12,f96 
18,480 

l,'il6 
2.731 
9,S04 
1,S79 
7,381 
1,697 
161 
26,551 
24,722 
2,6tO 
48,904 

26,703 

942 

205,143 

29,236 

214,626 

116,869 

5,316 

1,394 

113,696 

40,260 

3,887 

186,421 

96  out 

6,211 

1,034 

28,922 

5,129 

11,144 

17,269 

29,673 

2,094 
13,9S8 
31,951 
11,319 
4,;02 
1,625 
36,30t> 
948 
47,693 

2','487 
13,217 

4,22 ) 
16,431 

3.126 
10.936 
13,132 
16,599 
737 

2,890 

7,387 

6,411 
10,793 

2,768 

17,269 

816 

8.433 
36,111 

4,«96 

1,338 
23.530 
16,968 


Ina.  or 
D«a.  (g) 

£ 
1,331 

63 

40,527 

8 

14,301 

212 

33 

1,288 

+  i.lMl 
+  758 

■I-  9 

12. 

+  "  "  352 
4  Rll,%930 

1,115 

+        1,406 

107 

4,2l3 


437 

225 

1,329 


3 

91 

1,951 

183 

6,302 

292 


4fl 
750 


16 

1 ,599 

1.121 

102 

616 

271 

231 

11,066 

5r7 

2,315 

32.701 

2,.'i85 

838 

544 

294 
310 

35 

201 

731 

280 

296 

155 

6 

3,200 

1,100 

41 

822 

""  328 

23 

2,113 

7.30 

18,478 

4,131 

39 

'"4,837 

1,199 

2.S 

211,271 

17,6;3 

80  I 

149 

3,433 

218 

3 

169 

"  852 
52 

1,1!: 
434 
467 
173 
135 

2,186 
16 

1,753 

74 

287 

358 

210 

66 

2,209 

1,036 

1,222 

26 

362 

1,I0S 

7 

l.COU 

67 

1.976 

98 

119 


ELECTRICAL  COMPANIES'  SHARE  LIST. 


60 
1 

^56 
{  f  lus  2  days. 


LABT 

Dm- 


lol  9/0 

ICl  4/6 


NAMB. 


ELECTRICITY  SUPPLY. 


6/0 
HZ 

3'6 

HZ 

6,8 
3/6 
4% 
2/6 
2/3 
i% 
2/S 
2/6 

HZ 
7/0 
6/0 
6% 

HX 

l/WJ 
6% 
6/0 
6.0 
4J% 
4J% 
3  6 
2,6 

4/8 
6/0 
6% 
4% 
i% 

HZ 

1/6 

3/0 

4% 

3/6 

2/3 

HZ 

HZ 

HZ 

iZ 

HZ 

3% 

6% 

4% 

3% 

HZ 

8/0 

4/6 

4% 

6/0 

3,'6 

3J% 

i'Z 
4/0 
0/6 

ml 
HX 

S/6 
2/6 
HZ 
6/0 


Prlco 
Wed., 

May  27 


1(4-11 

9i-l'ii 
01 


St. 

1 

1 
St. 
St. 

II 
1( 

St. 

1( 
II 

St. 
St. 
St. 
St. 
St. 
10( 
St 
! 
10(. 
St. 
St. 
St. 
St. 
St. 
St. 

i(. 
10 

IL 

10 

St, 

6 

St. 

IC 

IC 
St, 
5 
St.  I  iZ 

10:  (ID 
St.   6a 

10 

10 
Si 

10 
St. 
St. 

at. 


iX 

6/6 

HX 

HZ 

i/. 
4? 

6/0 

bZ 

HZ 
•i% 

4? 

i'i 
2/6 
4? 

6% 

6s; 

6% 
4/. 
7/0 
6/0 

4/0 

4/0 
HX 

HK 


0/6 
Hn. 

iX 
-iZ 
31; 
3J. 
3U 
3J% 


Ml- 
1).,. 
Do. 
Uo. 
D.I. 
Do. 
Do. 


Bonmemouth  A  Poole  Eler.  Snp.  Ord 

Do.     4}  per  Cent.  Cum.  Pref.  

Do.     6  per  Cent.  Cum.  Second  Pref. 

Do.    4)  percent.  Del>.  Slock  (red.) 
Bromley  (Kent)  El.  Lt.  &  Power  Shares 

Do.  Do.  1st  Delis. 

Brompton  ft  Kenainnton  Elec.  Sup.  Ord. 

Do.    7  per  Cent.  Pref. 

Central  Elec.  Siip.  Co.4V  Onar.Dh.Stock 
Ch»rincCro8s(W.EndACity)El.Sup.Co. 

Do.    4i  per  Cent.  Pref.  

Do.     4  per  Cent.  Deh.  Slock  (red.\ 

Do.    City  Dndertakinif  HZ  Cm.  Pref. 

Chelsea  Electric  Supply  Ord , 

•   Do.     H  per  Cent.  Deh.  Stock  (red.)  ... 
City  of  London  Electric  Lifrliting  Ord.. 

Do.     6perCent.  Cum.  Pref.  

Do.     6  per  Cent.  Deh.  .Slock  (red.) 

Do.  4  i  per  Cent.  2nd  Deh.  Slock  (red. ) 
CountTofDurhnmElec.  P.D.  Ord 

Do.     5  per  Cent,  non  Cum.  Pref.  

County  of  London  Elec.  Supply  Ord 

Do.    '6  per  Cent.  Cnni.  Prof. 

Do.     4{X  Del..  Stock  (all  jmid)  (red.).. 

Do.  Second  Deb.  Stock  Pi-ov.  Certs... 
Folkestone  Electricity  .Supply  Co.  Ord 

Do.     5  per  Cent.  Cum.  Pref. 

_.Do.--  H  l8t  Df  h.  Stock  (red) 

Hove  Electric  Litrhting  Ord 

Kensington  A  Kn-phtsbridRe  Ord 

Do.     6  per  Cent.  1st  Pref 

Do.     4  per  Cent.  Deb.  Slock  (rod.) 

Kensingln.  i  Knfrths.  Co.  &  Notting  Hill 

Co.  (.Toint  Station)  i'/,  Del).  Stock  (red.) 

Kent  Elec.  Power  Co 

London  Klectric  Supply  Ord 

Do.     6  per  Cent.  Pref. 

Do.     4  per  Cent.  Ist  Mort.  Deb 

Iffetropolilan  Electric  Sap.  Ord 

Do.     4»  per  Cent.  Cum.  Pref.  

Do.     H  per  Cent.  Deb.  Stock  1st  Mort 

Do.  ?J percent.  Mrt.  Deb.  Stocklred.) 
Midland  Eloc.Corp.forP.D.lstMort.Db. 
Newcastle  &  Dist.  Elec.  LI);.  Ord.  

Do.     4.4  per  Cent.  Deb 

Newcastle  Elec.  Supply  Ord 

Do.     6  per  Cent,  non  Cum.  Pref. 

Do.  4  per  Cent.  Mort.  Deb.  red.  1007. 
Korthern  Counties  Elec.  Sup 

Do.     4}  per  Cent.  Deb 

Nottinj;  Hill  Electric  Ord 

Oxford  Electric  Ord 

Do.    4  per  Cent.  Deb.  Stock    

St.  James'  &  Pall  Mall  Elec.  Ord 

Do.    7  per  Cent.  Pref.    

Do.  3*  per  Cent.  Deb.  Slock  (red.)  ... 
Smithlield  Markets  Electric  Snp.  Ord... 

Do.     4  per  Cent.  Deb.  Stock 

South  london  Electric  Supply  Ord 

South  Metrop'n  Elec.  Lt.  &  Power  Ord. 

Do.     7  per  (Tent.  Cum.  Pref 

Do.     4JlstDb.  Stk.  Ked 

Urban  Electric  Supltly  Ord 

Do.     5  per  Cent,  Cum.  Pref.    

Do.     4J  per  Cent.  1st  Mort.  Deb 

Westminster  Elec.  Sup.  Ord 

Do.     4jper  Cent.  Cum.  Pref.    

ELECTRIC  RAIIWAYSJRAMWAYS.&C. 

Baker  St.  &  Waterloo  4%  Perp.  Db.  St. 
Bath  Elec.  Trams  Pref.  Ord 

Do.     5  per  Cent.  Cum.  Pref. 

Do.  4i  1st  Mort.  Deb.  Slock  (red.)  ... 
B'ham  &  Midland  Trams  4 J  1st  Db.Stk. 
Bristol  Tramways  «&  Carria'-'e  Ord 

Do.     Cimi.  Pref.  (fully  paid) 

Do.    4  per  Cent.  Deb?. 

British  Electric  Traction  Ord 

Do.     6  per  Cent.  Cum.  Pref 

Do.     6  per  Cent.  Perpetual  Dobs 

Do.    H  per  Cent.  2nd  Deb.  Stock 

Central  London  Ordinary  Stock  

Do.     4  per  Cent.  Pref.  Stock    

Do.     Deferred  Stock    

Do.     4  per  Cent.  Debs 

CharinR  X.EusloniUmpstd  Per.Ub.Stk. 
(  ity  of  llirmintiham  Trains.  5?:  Cm. Pref. 

Do.     4  per  Cent.  Ist  Mort    Dobs 

City  &  South  London  El.v.  Con.  (Ird.  ... 

Do.     6  per  Cent.  Perp.  Pref.  (ISOl)    ... 

Do.     (1891;) 

Do.    (190!) 

»o.     (1903) 

To.     4  per  Cent,  Perpetual  Debs 

Dublin  United  Trams.  Ord  

Do.     6  per  Cent.  Ptef. 

Gt.  Northern  &  C'ily  Klv.  Pref.  Ord.  (4%) 
G.  Northern,Piccadilly&Bromi>tonOrd. 

Do.    4  percent.  Deb'.  Stock 

Hastings  &  Dist.  Elec.  Trams.  0%  Cm.  Pf. 

Do.      4J  Lb.  St 

J   Imperial  Tramways  Ord 

;  Do.    6  per  Cent.  Pref.  

[Do.     4J  per  Cent.  Debs 

I.  of  Thanet  E.  T.  &  Lt.  6  per  Cent.  Pref. 

Do,    4  percent.  Dob.  Stock 

Lanarkshire  Tramways  

Lanes.  Utd.  Trams  6  4  Prior  Lien  Db.  St. 
Liverpool  Overhead  Railway  Ord 

Do.    6  per  Cent.  Pref 

Do.    4  percent.  Deb 

London  United  Trams.  D/J  Cum.  Pref.  ... 

Do.  -4  per  Cent.  1st  Mort.  Deb.  Slock 
Mersey  Con.  Ord.  Stock    

Do.    3  per  Cent.  Perp.  Pref.  

Metropolitan  Elec.  Tramways  Def.  

Do.    5  |>er  Cent.  Cum.  rref. 

Do.     4 J  ner  Cent.  Deb.  Stock  

pclitall  Bailuay  Consolidated  

Surplil.s  Lands  Stocks 

3i  (i(T  Cent.  Preference 

3i  pcfCent.  "A"  Prcl'creuee  

ajper  Cent.  I  onverlible  Pref. 

3|  per  Cent.  Debenture  Stock 

3J  per  Cert.  "  A  "  Uitto 

IkTioWBDce  baa  tieeu  luauu  101  accrued 


10.1  . 1 1 

1'2  —106 

4.1-6 

94  —97 
63-7} 
63-7} 

90  -102 
3J-3J 

4j-4a 

96  -S9 
83-4i 
3  -3j 

101  —104 
9  -10 

12  —13 
124  —127 

102  —105 
23-3 
3S-41 
n-fi 

llij-li'S 

li7  -llu 

£0  -99 

43  -6i 

6  -6J 

94  -97 

n  -en 

7  -8 
6  -(J 

06  -9 J 

97  -101 
88  -91 

4} -41 
CO  -93 

i'i-il 

4i-45 

1  7  —111 

f6  -90 

C6  -90 

n-H 

91  -98 

(S-5S 

64-63 

id  -9B 

95  —97 
Hi -12} 

63 -6i 
P4  -9S 
7J-fJ 

eh  -7J 

85  -50 

1-3 

70  -74 

2J-?i 

i-U 

99  —102 
1  —2 

1§-5J 

8?  -90 

7i-8 

4J-6J 

88  -91 

i-S 

i-l 

86  -90 

93  -96 
10  — ICJ 

8  — S,', 
9  J  -IfO 

U-):l 
3^-4* 

89  -  91 
Ci)  -73 

79  -  83 
9J  -V2 
6!  -65 

100  —103 

81  —84 

H  -43 

H  -  100 
19  -41 
113  -no 
II2  —116 
110  -113 
I  6  —109 
llO  -103 

m-m 

12J  -13i 
1-Jl 

6  —7 

m  -90 

32-4i 

94  —97 
Ki-lli 

1 :;  -10} 
93  -94 

68  -13 
93—10 

91  —94 
li-IJ 
6t-6J 

85  -87 

7  -8 

80  -86 
1  -3 
S-B 

91  -97 
43i-44i 
6)  -63 

86  —to 
75  —73 
73  -  71; 
01  —91 
80  —02 


Kaib 

•/.  1 

YllLb.  j 

EDi 

£  •. 

d. 

6    7 

0 

4    7 

0 

6    9 

0 

4    5 

6 

5  10 

0 

4  12 

9 

0     0 

I.' 

4  10 

0 

3  18 

6 

0  13 

0 

4  17 

0 

4     1 

0 

S    8 

6 

6    8 

9 

4     6 

9  1 

6     0 

0 

4  12 

0 

3  18 

0 

4    6 

0 

3    9 

7 

3    9 

7 

8     3 

6 

6     2 

() 

4     2 

6 

4  11 

0 

6     7 

0 

4  n 

U 

,  4  ]3 

0 

1  6     9 

0 

6    5 

0 

4  12 

0 

4     1 

0 

3  19 

0 

4  IB 

3 

6    0 

0 

6    6 

0 

4     8 

0 

6  10 

0 

4  12 

0 

4     1 

0 

3  18 

0 

4  11 

0  1 

6     0 

0 

4  12 

9 

6  19 

Si 

4  15 

3 

i    2 

6. 

4  13' 

9 

5  14 

0 

6  13 

0 

4     1 

6 

6     1 

3 

4  16 

(i 

3  17 

9 

5    8 

0 

7    6 

0 

4     0 

0 

6     0 

0 

4     8 

0  , 

12  10 

0  1 

11  11 

0  1 

S     0 

0 

6     S 

0 

4     5 

6 

4     8 

0 

8    0 

0 

6  14 

0 

S    0 

0 

4  15 

0 

8  11 

9  1 

4  14 

0 

4    0 

0 

5  e 

0 

6    S 

0 

3  13 

0 

4    7 

1) 

3     1 

6 

3  18 

0 

4  15 

3 

5     6 

0 

1     0 

0 

4     5 

0 

4     6 

0 

4     7 

0 

4     8 

6 

4  11 

fi 

3  17 

6 

4  10 

6 

4     9 

0 

6  11 

0 

4     9 

0 

7     1 

0 

4  12 

fi 

7  17 

0 

S  17 

n 

4  15 

"1 

6    7 

0  1 

6  10 

0 

5    6 

0 

7  16' 

0 

4  11 

0 

6     5 

0 

4  14 

0 

_ 

— 

6    S 

6 

i  12 

6 

1     2 

6 

4     1 

6 

3  18 

9 

4    U 

6 

4  13 

0 

8  14 

0 

3  IB 

0 

Dividend  I 
Dub. 


Mar,  Sept, 
Feb,  Aug 
Feb,  Aug 
Jan,  July 
April,  Oct 
Jlay,  Nov 
March. . .. 
Mar,  Sept 
Juno,  Dec 
Feb,  Aug 
Feb,  Aug 
Jan,  July 
Jan,  July 
March  .. 
June,  Dec 
Feb,  Aug 
Jan,  July 
June,  Dee 
Jan,  July 
April,  Oct 
April,  Oct 
Feb,  Anjr 
Mar,  Sept 
.Inn.  July 
May,  Nov 
April,  Oct 
Mar,  Sept 
Feb,  Aug 
April,  Oct 
Feb,  Aug 
Jan,  July 


April.  Oct 
Jan,  July 
Mar,  Sept 
Mar,  Sept 
Jan.  July 
April.  Oct 
Jan,  July 
June,  Dec 
Jan,  July 
June,  Dec 
Feb,  Aug 
Jan,  July 
Feb,  Aug 
Feb,  Aug 
Jan,  July 
Mar,  Aug 
Jan,  July 
March  .. 
March  . . 
Jan.  July 
Feb,  Aug 
Feb,  Aug 
Jan,  July 
Feb  .... 
Feb,  Aug  I 
April 

Feb,  Aug 
April,  Oct 
April,  Oct 
April,  Oct 
April,  Oct 
&]ar,  Sept 
Jan,  July 

Jan.  July 
April ....  ^ 
Jau,  July  1 
April,  Oct 
Jan,  July  : 
Feb,  Aug 

Feb,'Aug 
June,  Dee 
Feb,  Aug 
April,  Oct 
May,  ^ov 
Feb,  Aug 
Feb,  Aug 
Feb    .... 
Jan,  July   , 
Jan,  July  j 
Ai)ril,Oct  ' 
April.  Oct 
J!'eb,  Aug 
Feb,  Aug 
Feb,  Aug 
Feb,  Aug 
Feb,  Auj: 
May,  >ov 
Feb,  Aug  , 
Feb,  Aug  : 
Feb,  Aug 
Feb,  Aug 
Jan,  July  i 
Mar,  Sept 
April,  Oct 
Mar,  Sept 
Mar,  Sepl 
Jau,  July 
Mar,  Sept 
Jun,  July 
Feb,  Aug 
Jan,  July   . 
Feb,  Aug 
Feb,  Aug 
Jau,  July 
Jau,  July 
Jan,  July  ' 
Feb,  Aug. 

April..   . 
Feb,  Aug 
Jan,  July   i 
Feb,  Aug  I 
Feb,  Au!,'   I 
Feb.  Aug 
Fob,  Aug  I 
Feb,  Auy: 
Jan,  July 
Jan,  July  ' 


^tiigh-  Low- 
est,    e^. 


*  Id  oait'Ti'»tiiig  the  yielt 


t  Kx  Diridead 


interest  but  not  tor  redemptiuD 
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ELECTItlCAJL.    COIVII'ATNIES'    SH^R,E    LIST Continued. 


NAME. 


Price  Rate  % 
Wed.,  j  YnxD- 
Hay27.  I     rv. 


DITTDKND 
DDE. 


:  BDSINSES 
'   WlKK  TO 

I     MAYtV. 


Last 
iDivi- 
DESD 


NAME. 


St. 
St 
St. 

St 

St. 
St 
St. 

tt. 

6 

1 
) 

St. 

1 

St. 
100 

"b 
6 
St.    4) 


3% 

4>: 

13% 

4% 

('/»? 
0,6 

0/7; 

4°/ 


UFCTRIC  RAILWAYS  &  TRAMWAYS- 

Mellol'nlitan  tlistrirt  RaiKwy  Or'I 

Do.     Extension  Pref.  (5  ]ter  L'ent.)   

Do.     Afserted  Fxt.  Pref.  (Int.  Guar.  l>r 
Und.  Elec.  Flys.  Co.  of  london,  Ud.) 

Do.     8  ppr  Cent.' Cotifoltd.  Kent-charge 

Do.     4   per  Cent.  Midland  Rent -charge 

Do.     Gwar.  Stock  4  per  Cent 

Do.    6  per  Cent.  P.  rp.  Deb.  Stock  . 

Do.     4  percent.  Ditto..  

New  Gen.  Tmct.  6  per  Cent.  Cum.  Pref. 
tPotteries  Electric  Traction  Ord , 

Do.     B  per  Cent.  Cum.  Pref.  , 

t  Do.    4*  per  Cent.  Deb  Stock    ., 

S.  Met.  Elec.  Trams.  &  Ltg.  e%  Cm.  Pref. 

Do.     4  per  Cent.  Deb.  Stock 

Sunderland  Diet.  Elec.Trm8.65rlstMt.Db. 
rndereronnd  Elec.  Rya. Co. of  London... 
Yorkebire  (W.B.)  Elec.  Trama.  Ord 

Do.    6  per  Cent.  Cum.  Pref.    

Do.    4^  per  Cent,  let  Deba 

ELECTRIC  MANUFACTURING,  &C. 

1    ..        Aron  Electricity  Meter  Ord 

11/51       Do.    6!^Cnm.'Pf. 

1  2/4J  I   Babcock  &WUcoiOrd 

1  0/7J  I     Do.    Pref. 

6    6/0   I  British  Insulated  &  Helaby  Cables  Ord. 
5    3/0         Do.     6  per  Cent.  Pref 

St.  4JS  :     Do.    4fperCent.  1st  Mort.  Deb.  (red.l 

St.  Hi     BritisbThcmsn-Iloust'n4j%l6tMt.Db. 

5  . .        Britieh  M'estinghonse  6  per  Cent.  Pref... 
Bt.    4%        Do.    4  per  Cent.  Mort.  Deb.  Stock 

2  ..      Brnsh  Electrical  Enpiueering ' 

2  ..        Do.    6  per  Cent.  Pref.  non-Cum [ 

St.  4i?       Do.     4i  per  lent.  Perp.  1st  Deb.  Stock 

St.    4j"<       Do.     Perpetual  2nd  Deb.  Stock     

6  6,0      Callender's  Cable  Con. Ord 

6    2/6    ;     Do.     6  per  Cent.  Cum.  Pref 

St.  4i%  :     Do.     4J  per  Cent.  lEt  Mort  Debs,  (red.)! 

1  1/7J  :  Castner.Kellner  Alkali  Co 

St.  44%       Do.     4j  percent.  1st  Mort.  Deb.  (red.). 

1  0/9|     Cbadbnrn's  (Ship)  Telepraph  Ord 

1  0/7J       Do.    6  per  Cent.  Cum.  Pref.  

1  UIH    Consolidated  Electrical  Co 

1  1/0      Consolidated  Signal  Co 

1  "/7J;       Do.     6  per  Cent.  Cuui.  Prof.   

3  >/'J   ,*  Crompton  A  Co.  (Nos.  1  to  Jd.OOO)   

100  B%        Do.    6perCent.l6t  Mort.  Debs.  (red.). 

1  l'/"i  I  DarisA  linunins 

b   2/0      Dick,  Kerr  &  Co.  Ord 

6  P/7J       Do.     6  per  Cent.  Cum.  Pref. 

Bt.  *iX  Do.     4i  per  Cent.  Deb.  Stock    

6  2/6  Edison  Ji  Swan  United  ("A"  Sh.)  (£3  pd.) 

B  4/2  Do.     (f  6  paid)    

St.  t%  Do.    4per  Cent.  Mort.  Deb.  Stock  (rd.) 

tt-  bX  Do.    6  per  Cent.  2nd  Deb.  Stock ' 

b  ..  Edmundson's  Elec.  Corp.  Ord.    

6  ..  Do.     6  per  Cent.  Com.  Pref.  

SI.  4J5(  Do.    4J  per  cent.  iBt  Mort.  Deb.  (red.) 

2  ..  Electric  I  onslructlon  Co 

2  ..  Do.    7  I  cr  Cent.  Cum.  Pref  

Si.  'X    ;     Do.     4  per  Cent.  Perp.  1st  Mort.  i;ebs. 

10  B/O    .  General  llcctric  (1900)  5%  Cum.  PreC... 

El.  *%    I     Do.    4  percent.  1st  Mort.  Debs 

£  li/Oi  Benley'sTelepaph  Works  Ord 

b  2/3         Do.     a  per  Cent.  Pref.    

St  *iX       Lo.    4  j  per  Cent.  Ut  Mort.  Deb.  Stock 

10  lB/0     India  P.ulber,Gutl»Pcrcha,  Ac., Wrks. 

100  47         Do.     4  per  Cent.  Debs,  (red.) 

1  2/0      Jiational  Elec.  Construction  Co 

1  0/v{     Kichardsc.is.We8igaithiCo.,Ltd.0rd. 

1  o;7J       Do.    6  per  Cent.  Cum.  Pref. 

t<-  *iX       1  o.    4J  per  Cent.  Perp.  Deb.  Stock    ... 

1  ..        timplei  Conduits  Ord 

6  ..  lo.    6  per  Cent.  Cum.  Pref. 

12  30/0     lelegrapb  Construction  A  Maintenance 

HO  t%         lo.    4  per  Cent  Deb.  Bonda (1909)    ... 

I  2/0      Vickert,  Sons  A  Maxim,  Ltd.,  Ord 

1  0/6        Do.     6  per  Cent.  non-Cum.  Preference 

St.  5%         Do.    6  per  Cent.  non-Cum.  Preferred 

Si.  tZ    ,t  Do.     4  per  Cent,  let  Mort.  Db.Sk.(red) 

100  4JJ:  i     Do.     4j  Jier  Cent.  2nd  Mort.  Deb.(red.) 

no  .      1     Do.    6  percent.  ;rd  Mori.  Debs,  hcrip 

I  f/0   I  .1.  G.  White  A  Co.  6  per  Cent.  Cm.  Pref 

b  1/0      WillansAKobinson  Oro' ; 

b  f/O        Do.    6  i>er  Cent.  Cum.  Pref 

100  4X        Do     4  per  Cent.  1st  Mort.  Deba, 

TELEGRAPHS. 

Amazon  Tclrf^raph 

l>o.     6  per  tent.  Uebs.  (red.)    

Anfj^lo-Aniencan  •, 

Do.     PrffeiTfd    

Do.    Ltefrrrcd    

Commercial  Catilc  4  per  Cent.  l>cb.  Stk. 
Cuba  Submarine  Ortf 

Do.    J'relerr-nre  10  per  tent 

Direct  Spaiiit'h  Ord 

Do.    10  per  Cent.  Cum.  Cref.    

Do.     4)  yvr  Cent.  Del' 

Direct  tnited  Hialee  Cable  

Direct  Wi-sl  India  Cable  4iX  He.  Db.  (rd.) 

tEaBtem  Uidnaij  xd  &.  bonus 

t  D<..     ;i  per  Cent.  Fref.St^.tk  

Dn.    4  pt  r  Cent.  Mort.  Deb.  Blk.  (red.), 
tEaatern  Extension    xd  &,  bonus 

Do.    4  1  er  tent.  Deb.  Otock  , 

EaMcrn  d;  8.  African  4  <  Mort.  Dob.  ltK)9' 

Do.     *X  Mauritius  Hub.  Drba,  (red  )   ... 
O.N.(<'l  Copeiibstien),  wilhCouiioD  7J 
ilalifHi&BcimuUB4A;i;  latMt.  bb.  (red.^ 

Indo-liuropvan,  hx  nil   

UackaT  Coiupubi(;«  Comtiion  

Du.    i'lelcicmv    

Marconi  »  WircNse  iclc^.  Co 

I'atilic  &.  LurojK:  nTf'l.42Uu«rJ>b».(rfld.) 
fMchl  Coll^tol  America 

Do.     4  pir  Cent.  Uel)8 

Y  est  India  &.  i'aniima  

I>o.     t  per  ttnt.  lit  Pret 

Do.    eperCenl.2ndrretoi,ona/corar 

Do.    (i  percent.  Dcbi 

Wrsteru  'Iptegrajih    

Do.    4  percent.  Deb.  Htock(r*d.) 

4%     tWeslrih  Iniun  irli>li.  tl.MO  4;t  Hmuh 


Continued. 
J3  —It 
2U  — *.  6 

44   -48 

:0  -75 
100  —104 

42  -47 
114  —119 

7>  -75 
i-1 

i-i 

1     a 

ii'-ti 

5-1 

70  —60 
73  -7S 
SO  -  43 

1  -U 

H-m 

H  —87 


3|-3i 
1i',-1t"s 

6j-«i 

,  51-6* 
102  — H5 
eS  —98 

16        iti 

46-60 
i 

3  7 

le — le 

7u  -76 

65  —60 

10  -11 

61-6} 

1C7  —109. 

l.'i-ls'B  : 

101  —104 

1  -H 

H-h 

5::  —  9a 

ij-ii 

92  -96 

i-H 

1i'b-1J6 

i-U 

lOJ  - 103 

i-J 

IJ-^l 

78  -81 

85  —87 

l-i 

fS  -75 

l-i 

n-'i 

64  -tS 

7J-SJ 

67  -90 

«* 

loej-iofji 
ifi-»4 

(8  — UO  ] 


£  ».  d. 


7  e 

4  0 
3  17 
3  13 
6  1 
6     G 


6     0 

e   8 

11  12 


6    3    6 


7  7 
5  3 
3  16 


Feb,  Aug 
Feb,  Aug 

Feb,  Aug 
.Tan,  July 
Jan,  Julv 
Mar,  Sept 
Jan,  July 
Jan,  July 
May  .... 
April,  Oct 
Feb,  Aug 
May,  Nov 
Feb.  Aug 
Jan,  July 
Jan,  July 
Jane,  Deo 
March  .. 

Jan,  Joly 


Bigh. 
eat. 


72 
102J 

119 
75 


Low 
est. 
13 


Price      Katk  % 
Wed.,     YiKLD- 
M»y27.       ED. 


117 
70 


'AH     *0 


April,  Oct 
April,  Oct 


8    0    0 


6  0 

7  10 

6  16 
4  7 
4     2 

8  11 

4  6 
B    8 

5  6 

7  0 
4     6 

6  4 

8  6 

6  6 

7  12 
4  16 

4  7 

5  6' 

4  19 

5  15 


0     0 


6  17 
6  1 
4  9 
6  10 
4    3 


II J  .t 

16        In 

87  — H 
li 

H 

29  —31 
101  -103 

3;3-l|J 
it-  It'. 
1  2  —106 
lOU  —112 
1C4  -1C6 
100    -102 

i-n 

H-H 
72  -76 


10  .. 

.t;0  Bj; 

8t.  \blO 

St.  SO/0 

f-t.  ir. 

Bt.  4!!: 

10  6/0 

10  io;o 

6  5/0 

r,  6/0 

60  44% 

20  4/0 

IbO  4i% 

fit.  C6/0 

Ht.  17/6 

t*l.  *X 

10  (1/6 

HI.  4A 

100  4X 

26  4t 

10  3  1,0 

100  4 IX 

26  62,8 

llO  •! 

lOU  11 

1  .. 


i  19 


6  11 

3  17 
8    2 

4  14 

4  14 

5  18 
4     6 

7  i' 

«    U 

7  15 

6  6 


100 

*7. 

H 

1/8 

1001 

iX 

10' 

10 

e/0 

10 

^T 

100 

10 

B/O 

m 

*x 

2  —3 
81  —87 
68  —61 
10-2i— 104) 
10  -ItJ 
8t  — b7 

n-H 

161-11)} 

Si-31 

B-U 

00%--103>. 

131—14 

lOJ  —102 

130  —186 

HI  — ;ii 

100  -102 

121- mj 

IUj  -102 
luO  -102 
W  -lOU 

28  —30 
luu  —102 

63-66 

68— <UI 

M  — «b 

i-t 

9tli— lUlJ    3  16 

Il-ID       B  17 

(9  — 1U2     3  IH 

ft""*' 

Vi-V.       6  U 
9  — 1<I 

101  —101  !  I  le 

I8i-ll)  6  1 
100  —1112  3  18 
78  —IB     I  6     2 


6  15 
6  14 
6  14 

6  1 

4  12 

7  5 
6  19 

5  13 

6  11 
4  7 
6  11 
4  8 
6  6 
4     1 

8  18 
6     0 

3  18 
>  18 
8  19 
6  18 

4  8 
6  IS 
«    7 

I  e  0 


e 

3 
9 

6  !  Jnly.'Feb 
0  Jan,  Joly 
0  1  Jan,  July 
0  I  Mar,  Sept 
Feb,  Aug 
Jan,  July 
March  . . 
Mar,  Sept 
Mar,  Sept 
Jan,  July 
Jan,  July 
Jan,  JxJy 
KoT,  May 
May,  JJOT 
Feb.  Aug 
March  . . 
April,  Oct 
August  ... 
April,  Oct 
April,  Oct 
Jan,  July 
Jan,  Jnly 
Mar,  Sept 
Sept  .... 
Sept  .._ 
Jan,  Jtily 
Feb,  Aug 
Feb,  Aug 
June,  Dec 
Mar,  Sept 
Jan,  July 
May,  Hoy 
Jan,  .July 
Jan,  July 

July   

Jiin,  July 
June,  Dec 
Mar,  bept 
Feb,  Aug 
Feb,  Aug 
Mar,  Sept 
Feb,  Aug 
April.  Oct 

April 

^ov   

May,  Nov 
Jan,  July 


(i 


m 


Mar,  July 
Jan,  July 


June,  Dec 
June,  Dec 


Apr,  Oct 
Apr,  Oct 
Mar,  Hot 


67 


i6i 


284      29 


iis 

lA 


lOlg 

3k 


li? 


.0} 


Jane,  Dec 
0     June,Dec{     .. 
6     F,My,Ag,K,  6»J     57 
0  iF,My,Ag,tj'lO»»    1  U 
6    F,My,Ag,N;  16j      15;S 
0    Jn,Ap,Jy,Ol  K*     t6 
0     Feb,  Aug  j      t> 
0      Feb  Aug  ,     .. 
0     April,  Oct       .. 
0     April, Oct  I     .. 
6     Jan, July 
6    Ja,Ap,Jy,0;  131.     i;),; 
0     June,  Dec       . . 
0    Ja,Ap,Jy,o'l32i!    131 J 
e    Ja.Ap.Jr.O    861      .S4 
6      May.VoT    Ulij    luOi 
0    Ja,Ap,Jy,0    U*      llj 
«      Feb,  Aug     lOig    ml 
0      Fcb,Aug   I     .. 
0     May,  Mot 
4      Jan,  July      Si)     2t} 
0     June,  Doc      .. 
8     Uay,  Hot    .61}  i  (3^ 
0   Ja,A^Jy,Ui 
0  J.,Ai>,Jy,0 

April.... 
6  June,  Deo 
0  Way  .... 
0     Jau,  July 

May,  Nov         81 

61ay,  Not       h{ 

May,  Not       0| 

Jan,  July 

Mr,Jn,0,D    13|:,    13} 

JuDt,  Deo 


21 

iX 
6% 
3,0 
0/74 
0/6 

6j: 

61 

6/0 
f/0 
2/6 

HX 

1/0 
0,7J 
iZ 

*iZ 

3/0 
2/6 
4;? 


8/0 
2/0 
3/0 

ex 


3/1 
5,0 

6% 
bX 
4,0 
26 

«% 
6% 
5% 
ii% 

3/0 
3/0 
3/0 

6% 
5% 
5% 


2/6 
647. 
67. 
5X 

ex 

2/6 
2/6 

HX 

1/3 
6% 

5; 


TELEPHONES. 

Amer.  Telepbn.  &  Telegh.  Cap.  St 118  -122 

Do.    Coll.  Trust  81,0004  percent.  Bdsi  84—87 

Anglo-Portug'se  TeL  b%  1st  Mt.Db.  Stk.l  IfeJ- lOlj 

Chili  Telephone  .1      7  — 7i 

Monte  Video  Telephone  Ord. 1      5?- la- 
Do.    6  per  Cent,  Pref. i%—Vi 

National  Co.  Pref.  Stock  lOj  -110 

Do.    Def.  Stock I  10?.}-1114 

Do.    6  per  Cent.  Cum.  1st  Pref.    114—124 

Do.     6  per  Ceat.  Cum.  2nd  Pref.  l'*-124 

Do.     6  per  Cent.  non-Cum.  3rd  Pref.  ...        5^  — 6g 

•Do.     Deb.  Stock  3J  per  Cent,  (red.)    ...  99—101 

Do     4  per  Cent.  Deb.  Stock  (red.) 10U-1U3J 

lOrienUl l.'t— 1,'s 

I  Do.     6  per  Cent.  Cum.  Pref.  IJ— U 

Do.     4  per  Cent.  Eed.  Deb.  Stock 90  —93 

Telephone  Co.  of  Egypt  4J%Db.Stk.(red.)  99  — lOJ 

United  River  Plate Si-lij 

Do.     6  per  Cent.  Cum.  Pref. *l-bi 

Do.     4J  Deb.  bt.  Keil lou— lOi 

FINANCIAL,  INVESTMENT,  Ac. 

Elec.  4  Gen.  Investment  6^  Cum.  Pref.        35-1} 

Globe  Telegraph  &  Trust 10— luj 

Do.    6  per  Cent.  Pret ]     13|— 14J 

Submarine  Cables  Trust  (Cert.) 127  — l!o 


£  e. 
6  14 
4  12 
4  19 
6 

6  16 
6  7 
6 

6  7 
4  16 
4  16    n 

4  9    0 
3    9 

3  17 

5  7 

4  18 
4     6 

4  8 

5  IS 
4  13 
4     8 


""*         May  27. 

.High-  Low 

eat.     est. 


1    6% 


St. 


ft. 


1011 


6% 

ex 
1/0 

0,7! 
6% 
i'i 
b',. 
SI 
6% 
44% 

1/0 
bX 
3/0 

4}% 
•>} 

65: 


8/0 
6/2.V 

44X 

3/3 

7/2 

6;; 


6% 
6X 


8t.    8% 


0/3 

"in 

ox 


600  bX 


6IH) 

10" 
1 
1 

bt. 
6 

loti 


6% 
W 
1/r? 

el* 
8/0 

ti 

7  SM 


COLONIAL  AND  FOREIGN  ELECTRIC 
RAILWAYS,  TRAMWAYS.  A,C. 

Anglo-Argentine  6%  Cuni.  1st  Pref.  

Do.     lO^i  Non-cum.  2nd  Pref.   

Do.     Permanent  6%  Deb.  Stock  

Auckland  Elec.  Trams.  6%  Deb.  (red.)... 
Brisbane  Electric  Trams.  Invest.  Ord.... 

Do.    6  per  Cent.  Cum.  Pref. 

Do.    4J  per  Cent.  Db.  Prov.  Certs 

British  Columbia  El.  Ry.  Df.  Ord 

Do.     Pref.  Ord.  Stock; 

Do.     6%  Cum.  Perp.  Pref.  Stock 

Do.    44  per  Cent.  1st  Mort.  Debs 

Do.     \  ancouver  Power  Debs 

Do.    4J%Perp  Con.  Deb.  St 

Buenos  Ayres  JE  Belgrano  Ord 

Do.    6  per  Cent.  "A"  Cum.  Pref.   

Do.    "B"    

Do.    6  per  Cent.  Debs 

Do.     6  per  Cent.  2nd  Debs,  (red.)  

Buenos  Ayres  Elec.  Trams    (1901)  Ltd. 

Deb.  St 

Buenos  Ayres  Grand  National  Ord.   

Do.     5  jier  Cent.  Cum.  Pref.  

Do.     64  per  Cent.  Pref.  Debs 

Do.    b  per  Cent.  1st  Deb.  Bonds 

Buenos  Ayres  Lacruze  Trams  1st  Mt.  Db. 
Buenos  Ayres  Port  &  City  Tram.  1st  Mt, 

Dell.  Stock  £76  Paid   

Calcutta  Iraniwaysd  to  137,010)  

Do.     6  per  Cent.  Cum.  Pref.     

Do.    4)%  1st  Deb.  Stock  (red.)     

Cape  Electric  Tram  Shares 

(City  of  Buenos  Avres  Trams  to.  ( 1904,Sb, 

Do.     4  per  Cent.  Deb.  Stock I 

Colombo  Tr.  A  Ltg.  5%  1st  Mt.  Db \ 

Electric  Traction  Co.  of  Hong  Kong  5 

per  Cent.  1st  Mort.  Debs ' 

Bavana  Elec.  Ry.  Con.  Mt.  6%  $1,000  60 

year  Coup.  Bds 

Kalgourlie  Elec.  Trams  Sb ' 

Do.     5perCent.  "  A  "  Deb.  Slock 

Do.     6  per  Cent.'"  B"  Ditto 

(Lisbon  Elec.  Trams.  Ord 

Do.     6  per  Cent.  Cum.  Pref. 

Do.    6  per  Cent.  Reg.  Mort.  Deb.i  

Madras  fclec.  Trams.  6%  Deb.  Stk 

Manila  Elec.  Ky.  jl.liOO  Gold  Bonds 

Mexico 'i I ains  Uo.  torn.  St 

1)0.    Gen.  Con.  Ist  Mort.  6  ,  Gold  Bds... 
Montreal  St.  Ky.  Sterling  4^  per  Cent 

Debs.  (1922)    

Perth  Elec.  Trams  Ord   

Do.     1st  Mt.  Dli.  Block  

Rangoon  Elec.  Trams  .t  Supply  Co,  6^ 

Cum,  Pf. ..| 

Do.    4JX  Ist  Mort.  Ueb.  Slk , 

Sao  Paulo  Tramway,  Light  A  Power  Co. 
»100  Stock 

Do.    6  per  Cent.  Isl  Ml.  $600  lib 

T.-riMii"  fiv.  Co.  I«i  Ml,  \\X  .si.T    Itondsi 

COLONIAL  AND  FOREIGN  ELECTRICITY 
SUPPLY,  &0. 

Adelaide  Elec.  S'plv  Co.  6%  Cu.Pr.   

BombayK.  B.  AT.  0;.  Cln.Pf.    

Do.     4J  per  Cent.  Ueb.  Slk.(red.)  ] 

Calcutta  Elec.  Supply  Old 
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..  .^.''^if^lf  HE  sn'iieiallv  accepted  opinion  among  manufacturers  to-day  is  that  power  should  be  obtained 
&4|\i|.^^  for  the  driving  of  productive  machinery  much  in  the  same  way  as  raw  material.  This 
J^l  n  IsSa  opinion  appears  to  be  ba.sed  on  a  purely  literal  interpretation  of  the  term  "■  manufacturer  "  ; 
h  rifr-^SS  presumablv  the  man  in  this  position  argues  that  he  is  entitled  to  make  everything  he  can. 
Without  committing  ourselves  to  the  hard-and-fast  statement  that  these  are  actually  the 
motives  for  the  present  treatment  of  the  power  problem  by  the  manufacturer,  we  feel  that  some  such 
directive  influence  is  behind  the  policy  too  commonly  adopted  of  making  power  instead  of  bin/iiKj  it. 
We  hear  much  talk  on  the  subject  of  works  organisation  and  the  marshalling  of  forces  both  for  the 
efficient  production  and  the  effective  selling  of  articles  of  commerce.  In  the  ordering  of  these  forces  the 
prime  object  is  the  conversion  of  raw  material  into  finished  product  with  a  minimum  of  capital  outlay, 
and  subsequent  expenditure  on  labour,  .staff  and  the  conduct  of  sales.  So  highly  developed  has  speciali- 
sation become,  however,  that  a  manufacturer  who  at  one  time  made  everything  from  the  raw  material, 
now  finds  it  pays  him  to  purchase  certain  parts,  unfinished  or  finished,  which  can  be  turned  out  by. 
say,  a  specialist  outside  his  works.  The  words  '"  raw  material."  in  so  far  as  these  parts  are  concerned,  con- 
sequentlv  have  a  different  meaning  for  him.  If  it  were  now  .suggested  to  him  that  instead  of  buying  the 
partly  finished  or  even  the  finished  item  he  should  obtain  the  raw  material  and  do  the  rest  himself  he 
would  ridicule  the  idea.  What  applied  once  to  his  regime  does  not  now  hold  good.  Every  day  it  is 
more  and  more  becoming  an  axiom  of  specialisation  that  only  certain  parts  of  a  complete  piece  of  machinery 
oi'  apparatus  can  be  made  by  any  one  manufacturer.  Other  parts  are  supplied  to  him  either  finished 
or  partly  so.  Bv  concentration  oit  one  thing  the  specialist  learns  the  real  economies  of  production, 
and  the  advantages  of  these  can  be  placed  at  the  dispcsal  of  the  maker  of  the  complete  article.  This 
fact  strengthens  the  case  for  purchased  power,  and  should  help  to  clench  the  matter  from  the  manu- 
facturer's point  of  view.  Now  he  has  no  reasonable  excuse  for  shirking  the  problem.  At  one  time  he 
could  not  buy  cheaply  from  the  outside  specialist  some  of  the  parts  of  his  manufactures  ;  at  one  time 
he  could  make  power  more  cheaply  than  he  could  buy.  Now  the  rever.se  is  the  case  in  both  instances — 
that  is,  speaking  in  a  general  sense.  In  purchasing  electric  power,  by  comparison  with  the 'making 
of  steam  power,  he  confers  upon  himself  fuither  advantages  coincident  upon  the  u.se  of  electric  motors. 
Output  increases,  qualitv  of  product  improves,  there  is  an  economy  in  handling  material,  there  are  co.st 
reductions  everywhere.  So  the  electiic  r.  steam  problem  in  its  real  solution  leaves  the  manufacturer 
no  choice  of  two  minds.  The  (|uestion  of  manufactured  v.  purchased  electric  power  is  rather  more 
complex,  but  even  it  does  not  admit  of  much  argument.  Power  is  a  necessity  to  production,  but  it 
occupies  no  tangible  position  in  respect  of  the  finished  product.  The  manufacturer  makes  and  uses  it. 
but  he  does  not  sell  it.  He  is  in  business  to  make.  The  question  of  puichased  electric  power  v.  the 
same  energ}-  manufactured  on  the  works  may  be  placed  in  much  the  .same  category  as  the  above.  AVhere 
factories  are  within  reach  of  power  mains  they  come  under  the  head  of  the  works  which  relies  upon  an 
outside  specialist  to  supply  certain  finished  parts.  They  can  buy  what  otherwi.se  they  would  have  to 
make.  It  .should  be  more  and  more  borne  in  upon  the  manufacturer  that  he  is  not  in  business  to  make 
power.  He  has  a  certain  well-defined  object  in  view  in  the  product  of  his  works,  and  that  is  enough 
to  require  all  his  attention.  Electric  power  supply  authorities  have  established  many  precedents  and 
have  many  good  arguments  to  go  upon.     Let  them  take  this  also  and  use  it  as  occasion  demands. 
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Zu  Small  FRotor  Department  at  the  Oerlikon  Co/s  Ulorks. 


IX  these  hard  times  it  is  indeed  a  comfort  to  hear  of 
somebody  doing  well,  though  the  pleasvire  may  be 
rather  tinctured  with  jealousy  when  we  consider 
the  unhappiness  of  our  own  lot.  For  some  considerable 
time  the  well-known  Maschinenfabrik  Oerlikon  of  Zurich 
have  been  unable  to  cope  with  the  growing  demand  for  their 
small  motors,  and  as  a  direct  consequence  the  rather  cir- 
cumscribed space  at  their  disposal  for  this  class  of  work 
has  fast  been  becoming  quite  inadequate  to  their  needs. 
Besides,  the  construction  of  motors  of  this  type  has  under- 
gone an  important  change  owing  to  the  adoption  of  several 
new  types,  and  it  has,  therefore,  become  increasingly  neces- 
sary to  provide  a  new  organisation,  in  order  that  these 
machines  may  be  made  "  in  bulk." 

An  appropriate  occasion  for  doing  this  presented  itself 
during  1906.  when  it  was  decided  to  do  away  with  the  tool 
works.  The  reason  for  this  was  curious,  for  the  department 
was  not  unsuccesisful.  On  the  contrary,  besides  being  one 
of  the  earliest  branches  of  engineering  work  undertaken  by 
this  firm,  it  had  increased  very  rapidly  and  was  one  of  the 


has  been  reorganised  and  now  forms  a  quite  separate 
branch.  A  drawing  office,  in  which  the  work  pertaining 
to  this  .section  is  carried  out.  is  situated  quite  close  to  both 


i 

■»  "IPPImffi^^  HUH 

T9MV.  •^'a^^^^^^^H^H 

Staor  Frame  Turning,  Planing  and  Drilling  Shop. 

largest  of  its  kind  extant.  But  the  turbine  department 
also  required  extensions,  and  the  Oerlikon  Company,  there- 
fore, decided  to  cea.se  maiuifacturing  both  machine  tools 
and  porcelain  work.  The  shops  in  which  this  work  was 
carried  on  were  .situated  at  the  east  end  of  the  works  and 
were  adapted  for  the  construction  of  small  motors  and  crane 
work.  The  si)ac<'  till  then  ()ccu])i('d  by  crane  woik  was 
added  to  the  steam  turbine  (le])artment. 

The  manufacture  of  small  motors,  which   till   that   time 
had  been  carriril  on  in  the  same  .shop  as  those  of  large  size. 


Core  Stamping  and  Assembly  Shop. 

test  bed  and  machine  shops.  The  latter  comprise  a  bay 
in  which  such  necessarv  work  as  turning,  boring  and  finish- 
ing  shafts,  journals  and  motor  frames  is  done,  a  forge,  and 
stamping  machinery,  together  with  sections  devoted  to 
winding,  as.sembling  and  painting.  Accessible  .stores  are  also 
provided  for  l)oth  machine  tools  and  other  accessories. 

Method  being  the  order  of  the  day,  it  is  not  surprising  to 
learn  that  the  machines  have  been  arranged  in  an  order 
corresponding  to  that  in  which  the  work  is  carried  out,  so 
that  transport  within  the  works  is  reduced  to  a  minimum. 

To  the  right  of  the  vrestern  entrance,  through  which  the 
raw  material  is  brought  from  the  foundry,  are  placed  lathes, 
polishers  and  boring  machines  for  working  the  larger  motor 
parts.  This  shop  is  divided  into  three  bays,  in  which  end 
pieces,  shafts  and  frames  are  respectively  comjilctely 
finished.  It  is  also  equip]K>d  with  a  largo  number  of  modern 
machine  tools,  allowing  all  turning  to  be  carried  out  without 
any  alteration  in  the  position  of  the  work  being  necessary. 

in  another  bay  are  made  the  smaller  parts,  such  as  slip 
rings,  commutators,  brush  holders,  and  lifting  gear  for 
brushes,  as  well  as  t  he  tliousand-and-one  other  things  which  go 
to  niake  up  a  motor's  internal  economy.  The  remark  made 
above  as  to  the  machine  tool  equipment  applies  with  ecpial 
force  iti  this  section  where  the  most  modern  arrangements 
ail'  cnipldxci!  iiiid  a  niiniinum  of  handling  is  re(|uireil. 
t'losc  to  tins  IS  the  sectitin  in  which  the  auxiliary  parts  arc 
made  up.  while  in  the  north  shopaie  thesramping  machines 
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A  Caraer  of  the  Winding  Shop. 

whic'li  are  engaged  onlv  on  small  motor  work.  Rotor  and 
stator  .stampings  are  also  made  in  the  vicinity. 

Tliere  are,  therefore,  two  principal  divisions,  one  for 
finishing  the  ends,  shafts  and  frames,  and  the  other  for 
stamping  and  assembling  the  laminations,  which,  though 
quite  distinct,  work  in  to  a  common  centre.  The  stators 
and  lotors  then  pass  to  the  winding  benches  or  the  motors 
niav  be  a.ssembled  and  placed  in  store  without  winding. 

As  far  as  possible  the  existing  shafting  has  been  employed 
for  driving  the  machine  tools,  though  in  some  cases  they 
are  worked  by  separate  motors.  The  test  bed  is  in  direct 
communication  with  both  drawing  office  and  .shops,  and 
is  equipped  with  all  necessary  instruments  and  apparatus. 

The  arrangements  for  storing  and  issuing  tools  are  very 
complete,  and  make  for  a  complete  check  on  the  way  the 
work  is  being  clone  and  give  an  idea  of  its  co.st.  As  in  all 
modern  shops  the  comfort  of  the  workpeople  has  not  been 
forgotten,  lavatories  and  cloakrooms  being  provided  for  their 
convenience. 

It  is  alwavs  interesting  to  learn  how  our  Continental 
friends  manage  their  affairs,  and  we  aie,  therefore,  more 
than  usually  indebted  to  Mr.  G.  Wiithiich,  Engineer  and 
English  representative  of  the  Maschinenfabrik  Oerlikon,  of 
Oswaldestre  House,  Norfolk  -  street,  London,  W.C,  for 
placing  the  above  information  and  photographs  at  our  dis- 
posal and  thus  enabling  us  to  give  some  idea  of  the  progress 
this  well-known  firm  is  making. 
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Cinncd  Cube  Wiwm* 

THE  is.sue  of  acompletecatalogueby  the  Sun  Electrical 
Co.,  setting  out  the  advantages  of  the  "  Kalkos" 
.system  of  wiring  will  serve  to  concentrate  the  atten- 
tion of  wiring  contractors  on  the  advantages  claimed  for  this 
decidcdlv  novel  method.  We  have  on  two  previous  occa- 
sions (October,  l!)()7,  and  March,  I'.IOS)  referred  to  the  details 
of  the  system  in  some  detail,  so  that  our  readers  will  be 
familiar  "with  them.  We  may,  however,  at  the  risk  of 
repetition  remind  interested  engineers  of  the  chief  claims 
nuide  for  "  Kalkos "'  wiring  work.  The  all  important 
subject  of  sweating  is  worthy  of  notice.  Messrs.  Hand- 
cock  &  Dykes,  consulting  engineers,  are  referred  to  in  the 
catalogue  above  mentioned  as  having  been  amongst  the 
first  to  use  embedded  iron  pipes  for  wiring  work  ;  their 
experience  was  that  troubles,  which  could  be  traced  to 
nothing  but  sweating  iii  the  tubes,  were  very  frequent. 
The  idea  at  once  suggested  itself  of  using,  as  a  substitute 
for  iron,  a  metal  wdiich  would  follow  more  closely  the  rapid 
changes  in  temperature  which  characterise  the  climate  of 
these  islands.  Brass  was  selected,  and  by  the  use  of 
tinned  tubes  and  suitable  fittings  the  "  Kalkos  "  system 
has  been  evolved.  Wiring  contractors  cannot  fail  to  be  im- 
pressed with  the  advantage  of  simplicity  in  fittings  which  the 
system  confers.  The  fundamental  idea  is  a  bra.ss  box  with 
base  ring  and  cover.  Everything  else  is  an  exten.sion  from 
this  starting  point  of  interchangeable  fittings  which  meet 
the  requirements  of  switch,  ceiling  rose,  wall  plug,  &c. 
The  combination  of  these  simple  elements  to  form  a  com- 
plete   svstem   is   a    matter   of   mere   multiplication   of   the 
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original  luiit.  A  contractor  is  accordingly  spared  the 
trouble  of  keeping  in  his  head  the  names  and  numbers  of  a 
great  number  of  different  parts.  Boxes,  base  rings,  flush 
rings,  outlet  connectors,  &c.,  answer  equally  well  for 
switch,  ceiling  rose  bracket  and  wall  plug.  Practically 
any  known  combination  of  switches  can  be  made  up.  The 
adjoining  diagram  .shows  the  use  of  three  similar  "  Kalkos  " 
bo.xes  at  a  switching  point  conti-olling  two  pendants  and  a 
wall  plug.  When  the  whole  is  soldered  up  all  possibility 
of  moisture  entering  eithei-  the  bo.\es  or  the  tubes  is  obviated. 
It  is  not  diflicult  to  see  that  a  greatei-  number  of  these  boxes 
can  be  a.ssembled  with  identical  fittings. 

We  may  remark  that  "  Kalkos  "  wiling  is  ap]>licable 
to  suiface,  semi-flush,  and  flush  work  by  the  use  of  standard 
boxes,  and  fittings  in  each  case.  Similarh-  distribntinn 
boxes  and  ironclad  switches  and  cut-outs  aie  adapted  to 
"Kalkos"  tubing,  which  is  brought  into  tlic  ho.ves  in  a 
simple  and  neat  manner. 

Thiough  the  courtesy  of  IlirSun  lOlect  riial  ( 'o.  we  were 
recently  given  an  opportunity  of  inspecting  a  "  Kalkos  "' 
installation  in  process  of  erection.  The  work  is  being 
carried  out  by  liawlings  Bros.,  Ltd.,  in  a  laigc  town  house 
in  the  West  End  of  London.  .Naturally  onl\-  the  best 
po.ssible  work  finds  acce])tan<<'  in  cases  of  this  kind.  |iar- 
ticularly  as  the  alterations  to  the  hou.se  were  in  the  hands 
of  an  architect.  We  were  particularly  .struck  with  the 
small  liuiidier  of  joint  i)oxes  re(piired  with  the  svsteni. 
and  the  easr  with  which  it  can  he  installed  fur  both  surface 
and  Hush  work.  Willmul  actualK'  desciilijnjj  the  work  in 
full,  we  cannot  show  in  detail  the  ainount  nf  (nhinj;  saved 
in  making  runs,  but  we  can  certaiidy  .say  that,  on  account 
of  the  ea.si-  with  which  boxes  can  l>e  entered  from  the  back. 
whether  it  In-  on  walls  or  ceilings,  a  considerable  economy 


in  tubing  and  wire  results.  This  method  of  working  into 
a  length  of  tubing  from  a  box,  which  may  also  carry  a  switch, 
wall  plug,  ceiling  rose  or  bracket,  is  a  feature  of  "  Kalkos  " 
wiling  which  should  appeal  to  contractors.  There  seemed 
to  be  an  entire  absence  of  elbows.  All  bends  are  made  on 
a  machine,  and  the  angles  are  all  long,  so  that  drawing  in 
is  a  comparatively  easy  matter.  Bv  a  careful  planning  of 
the  runs,  it  is  possible  to  draw  in  quite  long  lengths  of 
bunched  wires  without  the  use  of  any  kind  of  lubricant ; 
a  little  French  chalk  does  all  that  is  required.  An  interest- 
ing detail  of  the  .system  is  the  nut  and  countersunk  .screw 
for  fixing  "  Kalkos  ""  boxes  to  the  wall.  The  nut  is  tapered, 
and  has  splayed  feet  at  one  end,  and  a  deejjly  recessed  tapped 
hole  at  the  other.  The  back  of  the  box  is  tightly  clamped 
against  this  recessed  end  of  the  nut  by  the  coiuitersunk 
screw,  the  effect  being  to  draw  the  metal  of  the  box  into  the 
recess,  theieby  making  a  watertight  joint.  The  self-fixing 
of  the  tubing  and  boxes  is  another  useful  feature.     When  a 
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Diagram  showing  nietliod   cf   Bunching  Switch  Box  on  "Kalkos" 

System. 

box  is  in  position,  it  is  practically  a  solid  support  for  the 
tubing  which  may  enter  it.  On  this  account  the  saddles 
and  nails  required  are  comparatively  few.  We  were  shown 
over  the  installation  l)y  Mr.  ('.  Hartlett.  who  is  in  charge  of 
the  work,  and  to  whom  our  thanks  are  diu>.  In  conclusion, 
we  may  mention  that  the  whole  of  the  wiring  is  in  "  Kalkos," 
the  .same  boxes  and  other  fittings  lieing  used  in  the  smallest 
size  of  tube. 

Although  the  idea  of  concenric  wiring  has  always  been 
an  attrac  ive  one  little  has  been  done  with  it,  piincipally 
because  there  was  a  feeling  that;  special  concentric  fittings 
were  needed,  which  were  dillicult  to  obtain  quickly  and 
easiiv  and  when  obtained  wei'e  invar  ably  not  satisfactory. 
Rule  No.  L'7  in  the  new  Wiring  Rules  of  the  Institut  on 
recognises  this,  and  the  "Kalkos""  .system,  reqviiring  lU) 
special  comrnl  i  ic  atlarhnicnts,  ]iiovides  a  good  method  of 
coiuM'iitric  wiring  whether  for  concealed  or  open  work.  One 
w  re  only  is  required,  the  return  beng  by  means  of  the 
l)ra.ss  tube,  thus  efTec'ing  a  saving  not  only  of  half  the  wire 
in  ail  installation,  but  enabling  tubes  of  only  \  in.  internal 
ilianu'  er  to  he  used.  Installations  in  this  system  have,  as 
stated,  been  list  ailed  in  asxlums.  aclories.  country  houses 
and  places  having  independent  generating  [ilaiil.  it  is 
especially  use  id  in  works  u.sing  three  phase  plant,  the 
inotois  working  at  KM)  volts  and  the  lighling  being  con- 
nected between  either  wire  and  the  earthed  jioint  of  tiie 
star  at  a  |iressure  of  'l'.\y\  xolts. 
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$iwm  Pumpinfl. 
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UK  iiuiujiiiig  of  sowajjo  by  electric  centrifugal  pumps 
is  growing  in  favour  botli  in  this  country  and  ab;(  ad. 
Instances  are  on  record  in  which  the  ordinary  steam 
pump  and  pneumatic  ejectors  have  failed  entirely  to  meet 
the  conditions  required,  and  after  disastrous  experiment- 
ing, electric  motors  have  been  installed.  In  a  recent  issue 
of  the  Ekctriatl  World  a  description  was  given  of  a  putnping 
plant  at  Dayton,  Ohio,  in  which  electric  centrifugals  took 
the  place  of  steam.  Dayton  lies  in  a  valley  surrounded  by 
hills  whose  slopes  drain  very  rapidly,  and  at  this  point, 
several  streams  unite  to  form  the  (ireat  Miami  River.  This 
stream  in  summer  is  small,  but  in  late  winter  and  early 
spring,  after  a  sudden  rain  or  melting  snow,  it  rises 
in  a  few  hours  to  the  proportions  of  a  great  river.  To  pro- 
tect the  city  from  inundation,  levees  are  maintained,  but 
a  rise  in  the  river  cuts  off  the  sewers  and  it  is  necessary  to 
close  the  gates  at  the  outfalls  to  prevent  the  river  backing 
up  into  the  streets  and  houses.  At  such  times  it  is  neces- 
sarv  to  raise  the  sewage  and  discharge  above  the  flood  level. 
After  careful  investigation  it  was  decided  to  install  auto- 
matic electric  pumps.  Central  station  service  was  accepted 
as  the  most  satisfactory,  since  power  can  be  obtained  on  a 
moment's  notice  at  any  time,  night  or  day.  There  is  also 
an  entire  elimination  of  steam  boiler  and  engine  troubles, 
and  the  maintenance  and  operating  charges  are  a  minimum. 

Three  stations  have  so  far  been  constructed  in  various 
sections  of  the  city.  The  first  is  equipped  with  two  vertical 
2,-')00  gal.  submerged  centrifugals,  geared  to  20h.p.,  hori- 
zontal, three-phase,  (50-cycle  motors.  The  motors  are 
started  and  stopped  by  oil-switch  compensators,  operated 
by  hydraulic  pistons  controlled  by  float  switches.  The 
lift  is  variable,  averaging  about  20  ft.  The  discharge  is 
through  a  check  valve  at  a  point  below  extreme  high  water. 
The  operation  of  the.se  pumps  is  entirely  automatic,  it 
being  only  necessary  to  insjject  them  occasionally  and 
keep  the  oil  receptacles  filled.  Upon  notice  of  a  rise  in  the 
river,  the  gates  are  closed  and  the  current  turned  on,  after 
which  the  pumps  cut  in  and  cut  out  automatically  wi'h  the 
rise  or  fall  of  the  sewage  in  the  pits.  The  second  station 
has  three  units,  and  the  third  two,  each  consisting  of  a 
double-suction  vertical  submerged  4,500  gal.  centrifugal, 
direct  connected  to  a  40  h.p.,  vertical  type,  three-phase, 
(JO  cycle,  2,080  volt  motor. 

The  starting  apparatus  at  these  last  two  stations  consists 
of  floats  which  operate  the  valves  on  a  hydraulic  piston, 
using  water  under  pressure  from  the  city  mains.  On  start- 
ing, this  piston  raises  the  lever  on  the  auto-starter  to  the 
.starting  position,  at  the  same  time  rotating  an  arm  carry- 
ing a  heavy  counterweight  which,  by  the  time  the  motors 
have  picked  up  speed,  falls,  and  by  means  of  a  pawl,  drops 
the  lever  to  the  running  position.  On  stopping,  the  reverse 
motion  given  the  counterweights  moves  the  lift  to  the  cut- 
out position.  The  operation  of  this  apparatus  is  extremely 
satisfactory,  and  the  motors  cut  in  and  cut  out  automati- 
cally with  great  regularity  and  smoothness.  During  a 
heavy  rain,  when  the  river  was  quite  high,  one  pump  was 
sufficient  to  take  care  of  the  flow  in  the  sewers  at  the  Lehman 
Street  station  when  running  three  minutes  out  of  each  ten, 
being  idle  the  remaining  seven  minutes. 

This  is  but  a  single  instance  of  the  application  of  elec- 
trical energy  to  sewage  pumping.  It  may,  however,  be 
taken  as  typical  of  the  solution  of  a  somewhat  difficult 
problem  and  one  which  has  doubtless  presented  itself  to  the 
surveyors  of  many  towns. 


Beaumont  Curbine  Pumps. 


ONE  of  the  most  notable  features  in  the  engineering 
progress  of  the  last  few  years,  as  we  pointed  out  in 
our  last  issue,  is  the  adoption  of  the  turbine  pump, 
which  consists  of  a  number  of  centrifugal  pumps  mounted 
upon  and  driven  by  one  .spindle  ;  and  connected  together  in 
series.  They  are  now  being  largely  used  in  place  of  plunger 
and  bucket  pumps,  for  raising  large  volumes  of  water  to 
considerable  height,  and  they  jirovevery  efficient  and  possess 
the  great  advantage  of  taking  up  very  little  space. 


High  Lift  Turbine  Pump  coupled  to  D.C.  Motor. 

For  mine  pumping,  the  electrically-driven  turbine  pump 
is  very  compact  and  simple  in  con.'jtruction,  and  of  great 
capacit}%  particularly  for  heavy  duty.  It  is  rapidly  com- 
ing into  favour  on  account  of  the  total  absence  of  working 
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valves  and  roci]iiocatin<;  parts  which  reduces  the  liability 
of  breakdown  to  a  niiiiimuin,  and  makes  the  set  very 
reliable. 

The  foregoing  illu.stration  shows  a  turbine  pump, 
made  by  Beaumonts  Limited,  Stockport,  direct  coupled 
to  a  continuous-current  motor.  The  capacities  and 
heads  of  various  sizes  of  this  type  of  pumping  unit,  vary 
from  20  to  180  gallons  of  water  per  minute  to  heights  of 
from  90  to  <iOO  ft.  These  pumps  are  supjilied  coupled  to 
single  or  polyphase  alternating-current  motors,  and  Beau- 
monts Limited  are  prepared  to  supply  sets  designed  for  any 
capacity  or  head,  and  for  driving  by  a.e.  motors  of  any 
frecpiency  and  voltage. 

The  tiirbine  pump  is  suitable  for  any  purpose  in  whicli 
water  is  re(|uired  at  high  pressure  ;  and  tliere  is  no  iinnt 
to  its  adaptability.  It  is  suitable  for  filling  sprinkler  ianks 
and  water  towers,  and  for  forcing  water  to  high  altitudes. 
For  the  convenience  of  firms  wLshing  to  supply  or  fix  their 
own  motors,  these  pum])s  can  be  built  to  any  centre  and 
are  provided  witii  extended  baseplates  ready  to  leceive 
motors,  or  Beaumonts  ]>imited  can  airange  for  fixing 
turbine  pumps  to  cu.stomers  motors,  and  fitting  everything 
nece.s.sary  to  complete  the  sets. 

For  group-driving  or  driving  i>y  ordinary  ineclumical 
power,  this  i)unip  is  fitted  with  fa.st  and  loo.se  pulleys,  winch 
are  mounted  upon  the  spindle  between  two  substantial  self- 
oiling  bearings,  fitted  with  ring  lubrication.  Messrs. 
Beaunionts  Limited  have  also  special  facilities  for  produc- 
ing electricallv  liriven  singh-stage  centrifugals  in  moderate 
sizes,  suitable  for  conden.ser  circidation,  filling  feed  water 
tanks,  su|)piying  water-softening  i)lant  and  cooling  towers, 
Ac.  Tliev  invite  in(|uiries  for  any  description  of  centri- 
fugal water-raising  plant  which  may  be  required. 


Cl)g"Bandp"  €kctric 
Punkal) 


THE  number  of  hand  operated  devices  which  have  given 
place  to  electric  motor  driving  is  now  so  large  that 
what  was  once  a  minority  for  electric  power  has 
become  so  for  mechanisms  worked  manually.  At  one  time 
it  was  an  easy  matter  to  discovei-  examples  of  small  machines 
which  were  not  electrically  driven,  mainly  on  account  of 
some   peculiarity   which   rendered   the   adaptation   of  the 
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Fig.  I.—  "  Bandy  "  Punkali,  Shore  Type. 

motor  a  difiicull  process.  Until  recently  one  of  these  mechan- 
isms was  the  pmikah.  so  largely  used  in  tropical  countries 
for  the  gentle  moving  of  the  air  to  create  a  cooling  breeze. 
The  native  "'  punkahwallah  "  imparted  a  peculiar  flick 
to  tlie  swinging  curtain  which  considerably  increased  its 
efficacy,  and  was  in  fact  one  of  the  .saving  graces  of  the 
human  elenu>nt  in  punkah  operation.  To  reproduce  this 
desirable  flick  was  the  problem  confronting  the  would-be 
converter  of  the  jjunkah  from  hand  to  electric  pulling. 
Like  the  solution  of  many  another  difficulty,  the  electric 
punkah  is  simjilicity  itself,  so  simple-  in  fact  tliat  one  almost 
maivels  at  its  renuiining  so  long  in  the  background.  The 
Bandy  '"  patent  electric  punkah  of  Messrs.  Bergtheil  A- 
Young  is  a  complete  answei'  to  the  call  for  an  elficient  tropical 
cooling  device,  as  the  following  description  and  illustrations 
will  show.     The  small  motor  re(|uire(!  to  operate  the  punkah 


Fig.  2.  —  "  Bandy  '  Funkali  for  Ship  and  Railway  Carriage  Use. 
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lias  been  applied  to  its  work  without  the  need  for  gearinj^ 
or  belts  of  any  description.  As  will  be  seen  by  Fig.  I,  the 
motor  i.s  rigidiv  supported  in  a  vertical  position  from  tlie 
ceiliuf;  and  the  sliaft  projecting  from  tlie  underside  is  fitted 
with  a  conical  pulley  of  small  diamctci'.  Hngaging  with  the 
pulley  is  a  spring-controlled  pivoted  (piadrant  attached  to 
the  horizontal  tube  of  a  rectangular  swinging  frame,  hung, 
like  the  motor,  from  the  ceiling.  The  revolving  coned 
pulley  tends  to  roll  away  the  quadrant  jircssing  on  it,  thereby 
causing  the  franu'  to  swing  to  one  side  (Fig.  ."5)  ;  the  im- 
petus given  to  the  frame  carries  the  quadrant  clear  of  the 
pulley,  and  gravity  causes  the  return  swing.  This  journey, 
however,  the  quadrant  presses  against  the  underside  of  the 
coned  pulley,  and  while  in  contact  receives  an  impulse  in 
the  direction  in  which  it  is  now  travelling.  While  the  motor 
is  running  this  to-and-fro  motion  is  kept  up  (Fig.  4).  From  an 
examination  of  the  fans  which  we  were  permitted  to  make 
at  the  manufacturers'  works,  the  action  of  the  punkah  is 
quite  smooth  and  practically  noiseless.  The  most  that  can 
be  heard  is  a  .soft  whirr  from  the  motor  which  would  pass 
unnoticed  in  a  room.  It  is  certainly  less  objectionable  than 
the  roar  of  an  open  fan. 


Fig.  3. — Shore  type  Punkah,  Quadrant  leaving  Pinion. 


The  "  Bandy  "  punkah  is  made  in  two  patterns,  for 
shore  and  ship  use.  The  former  is  arranged  with  vertical 
motor,  as  shown  in  Fig.  1.  and  the  latter  is  fitted  with 
horizontal  motor  and  quadrant  as  illustrated  in  Fig.  2. 
The  action  of  both  types  is  essentially  the  same.  The  motor 
may  be  an  a.c.  or  d.c.  machine,  and  in  the  latter  case  the 
energj'  for  running  does  not  exceed  30  watts,  the  starting 
energv  being  50  watts.  A  special  single-phase  motor  of  the 
commutator  pattern  is  made  by  Messis.  Bergthiel  &  Young 
for  driving  these  punkahs.  Its  characteristics  are  dealt 
with  on  another  page  of  this  issue,  but  we  may  remark 
here  that  the  punkah  motor  is  very  small  and  neat,  and  runs 
practically  without  hum.  A  motor  we  .saw  running  was 
coupled  to  a  210  volt  oO  cycle  single-phase  circuit.  As 
with  the  d.c.  motors,  the  a.c.  machine  is  fitted  with  a  fly- 
wheel, this  being  carried  on  the  shaft  outside  the  motor 
body.  In  the  d.c.  motor  the  flywheel  is  housed  within  the 
motor  frame. 

The  pimkahs  are  supplied  in  standard  sizes  differing  only 
in  the  length  of  the  swinging  frame,  the  longest  of  these 


Fig.  4.--Ship  type  Punkah  Fan,  Quadrant  about  to  engage 
with  Pinion  on  under  side. 

being  20ft.  For  longer  frames,  which  require  to  be  specially 
made,  two  driving  motors  are  used.  All  motors,  both  a.c.  and 
d.c.  are  fitted  with  speed  regulators  which  give  five  speeds 
and  an  '"  off  "  position.  The  swinging  curtain,  which  is 
looped  to  the  horizontal  bar  of  the  frame,  is  of  India  matting 
with  a  red  satin  fringe,  both  of  which  harmonize  well  with 
the  most  elaborate  surroundings.  The  standard  length  of 
the  frame,  or  drop  from  the  ceiling  line  to  the  edge  of  the 
fringe  is  8ft.,  though  the  punkah  can  be  made  for  both 
narrow  as  well  as  lofty  ceilings. 

We  need  hardly  state  that  so  novel  a  device  as  the 
"  Bandy "  punkah  has  been  well  received  in  tropical 
countries.  It  has  solved  so  completely  the  problem  of 
punkah  pulling  by  electric  power  that  its  future  in  India 
and  other  jjlaces  is  practically  assured. 


iUeston  electrical 
Instrument  Co- 


FOR 


mmm  testing  woek 


Muttimetep,  Model  58.   Standard  Portable  Testing  Set, 

Condon  Office  and  Eaboratorp : 

AUDREY  HOUSE,  ELY  PLACE,  HOLBORN, 

Telephone  No.:  2029  Holbom.    Telegrams:  Pivoted  London.         E.C- 
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laming  Vetitilation. 


SIDE  by  side  with  the  application  of  electric  motors  to 
coal  cutters,  haulage  gears,  winding  plants,  &c.,  in 
and  about  collieries  and  mines,  has  grown  the  idea 
of  electric  ventilation.  The  ventilation  of  a  mine  is  so 
vital  a  matter  that  it  can  only  be  entrusted  to  reliable  and 
well-tried  machinery.  For  years  the  steam  engine  filled 
the  important  duty  of  driving  the  main  fan.  Despite  the 
comparative  complexity  of  its  parts  it  was  kept  in  service 
for  months  on  end,  and  it  stood  up  well  to  the  arduous  duties 
imposed  upon  it.  With  the  entrance  of  the  electric  motor 
into  the  field,  however,  the  mine  manager  has  at  disposal  a 
ventilating  unit  which  may  be  run  even  for  years  without 
stopping  and  which,  from  the  point  of  view  of  mechanical 
construction,  is  the  acme  of  simplicity.  A  very  large 
percentage  of  the  world's  mines  now  depends  entirely  on 


being  operated  from  the  transmission  line  without  reducing 
transformers.  The  motor  output  is  450  h.p.,  at  230  revs, 
per  min.,  and  the  diameter  of  the  fan  is  13  ft.  When 
running  at  normal  speed  the  fan  has  an  exhausting  capa- 
citv  of  (5,000  cubic  metres   per  minute. 

The  motor  is  fitted  with  slip  rfngs  and  also  an  arrange- 
ment for  short  circuiting  the  rotor  and  lifting  the 
lirushes  when  the  motor  is  running  at  normal  speed. 
The  stator  frame  is  made  in  halves  so  that  the  rotor  can 
be  easily  examined  or  removed.  Large  ventilatmg  holes 
are  also  provided  in  the  carcase.  Between  the  motor  and 
the  fan  is  a  flanged  coupling. 

The  starting  gear  is  conveniently  placed  below  the  floor 
level,  and  is  actuated  from  a  handwheel  surmounting^  a 
pedestal  fixed  near  the  motor  itself. 


400  H.P.  2,000  volt  Motor,  Driving  Mining  Fan. 


electric  power  for  ventilation,  the  plants  doing  constant 
duty  without  standby  of  any  kind.  So  siinj)lc,  compact, 
and  efficient  have  they  |)rov('d  by  experience  that  wherever 
electric  power  is  available  tliey  take  their  ])lace  with  the 
other  electrical  machinery  as  a  matter  of  course. 

When  electric  power  was  first  introduced  into  mines  and 
collieries,  the  fans  were  always  belted  to  tiie  motors  ])tir- 
ticulaily  where  belt  driving  from  a  steam  engim'  IkkI  Ihmii 
previously  in  vogue.  As  time  went  on,  however,  tin'  iikiIdi- 
was  found  worthy  a  place  nearer  the  fan.  i)y  reason  of  iIh- 
iiureasi'  in  the  nicclianical  fflicieney  ol)taine(l  b\-  direct 
coupling.  .Most,  modern  installations  now  adopt  tliis 
method  of  driving  as  occupying,  in  adiliiinn  to  the  advan 
tages  eiuimcrated  above,  less  floor  s])aee. 

'rtie  adjoining  illustration  shows  a  large  mining  fan,  <lireet 
Connected  to  a  motor  of  tin'  I'nion  I'lieclrie  Co.s  make. 
This  motor  is  coupleii  to  a  i!,(lUO  volt  tliree-phase  circuit, 


This  jiarticular  exam})le  may  be  taken  as  typical  of  modern 
mining  practice  with  electric  power  a]iplications.  The 
(•onii)act  nature  of  the  ])lant  is  clearly  shown  in  the  illus- 
tration, and  it  is  worthy  of  note  that  despite  its  size,  a  unit 
of  this  Kim!  can  be  kejit  running  for  months  with  no  other 
attention  than  seeing  to  the  lubrication  of  the  bearings. 
Direct  couphvl  fans  of  this  class  are  also  widely  u.sed  for 
induced  drauglit  work,  in  wiiicli  ("i|iacity  lliey  give  great 
.satisfaction. 

Since  the  installation  of  large  jiower  stations  in  mining 
districts  machinery  is  now  more  ficipiently  operated  by 
motois  supplied  with  energy  from  thi'  transmission  line 
iliicd.  On  llie  Continent  and  in  America  there  are  more 
liijiii  voltage  motors  in  service  tlum  in  this  country,  but 
I'liilisli  engineers  ari"  now  alive  lo  ilie  importance  of  con- 
nect ing  niotors  direct  to  (lie  line  wil  lioul  the  \ise  of  tran.s- 
fornnMs, 
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CROMPTON  &  Co 


LONDON    AND    CHELMSFORD. 


LIMITED. 


Write  for  Ceiling  Pan  List  No.  0.29. 


SALISBURY  HOUSE,  LONDON,  E.G. 


C.'.ASGOlf-f.^,  lV,Uin:-l,m  Slttvl. 

h'EWCASTI.K—ji.  Pearl  Assurance  Buildiiiss, 
Northumberland  Strict. 

M AXC HESTER-4?.  Deansaatc. 

i!IRMI.\GHAM-27,  Paradise  Street. 

nRISTOl^-sS,  Baldwin  Street. 


WORKS-CHELMSFORD. 


IN.S.   90.I 


BHLE.IS'I —Crusvenor     I/oit&c,      IV'ellln^toti 
/•laie. 

CArXUTTA—crt,  Ctive  Street. 

.M.t DRAS—A rmcnian  Street. 

liO.MliA  Y— .Marshall's  Bldgs.,  Ballard  Road. 

SYDNEY— $6,  Margaret  Street. 
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€lectric  pumping  on  SWpboard. 


THE  application  of  electrical  energy  for  lighting  on  ship- 
board was  rapidly  followed  by  its  extension  to  the 
driving  of  subsidiary  machinery  in  various  parts  of 
the  vessel.  All  modern  steamships  now  boast  lighting  and 
power  plants  which  would  do  justice,  in  the  case  of  the 
larger  vessels,  to  any  small  town.  The  more  recent  mam- 
moth liners  are  noteworthy  not  only  for  the  modern 
character  of  their  electrical  installations  but  also  for  the 
application  of  motors  to  many  pm-poses  hitherto  untouched 
in  shipwork. 

One  of  the  largest,  if  not  the  largest,  pumping  installations 
ever  put  on  board  a  sea-going  ship  has  been  made  by  Messrs. 
Laurence,  Scott  &  Co.,  Ltd..  of  Gothic  Works,  Norwich, 
for  a  Eussian  cruiser  built  in  England.  It  consists  of  seven 
electrically-driven  pumps,  each  delivering  500  tons,  and  six 
electrically-driven  pumps,  each  delivering  :500  tons. 

The  centrifugal  pumps,  which  were  made  by  Messrs. 
Gwynnes,  Ltd. ,  of  Hammersmith,  are  driven  through  vertical 
shafts,  averaging  25  ft.  long  (Fig.  1),  by  compound-wound 
vertical  motors.      The  motors  and  also  the  shafting  were 


designed  and  made  by  Messrs.  Laurence,  Scott  &  Co.,  the 
shafting  constituting,  we  believe,  a  new  departure  in  the  ar- 
rangement of  electrical  iiumping  plants. 

Li  order  that  the  centrifugal  pumps  should  be  alwaysavail- 
able  for  completely  clearing  the  compartment  of  water,  they 
were  arranged  in  the  lowest  possible  part  of  the  .ship.  The 
motors,  in  order  tliat  they  miglit  be  kept  in  good  serviceable 
condition,  and  be  relied  upon  for  working  when  most  re- 


,Jparnal  Soli  Beorina 


Fig.  2. — Special  Ball  Bearing  for  Vertical  Shaft. 

quired — i.v.,  when  the  compartment  was  flooded — were 
placed  over  the  protective  deck,  between  20  ft.  and  30  ft. 
higher  up,  but  in  warship  construction,  owing  to  the  rack- 
ing strains  of  gun  tire,  &c.,  the  decks  are  not  rigid.  They 
are  liable  to  movements  of  various  kinds,  and  great  difficulty 
has  hitherto  been  experienced  in  getting  the  bearings  and 
vertical  .shafting  under  these  severe  conditions  to  run  satis- 
factorily. There  is  also  the  difficulty  of  continuous  lubrica- 
tion of  vertical  shaft  bearings  of  the  ordinary  type.  The 
problem  was  attacked  by  Messrs.  Laurence,  Scott  &  Co. 
and,  in  conjunction  with  the  Hoffmann  Manufacturing  Co., 
of  Clielmsfoid,  they  designed  self-aligning  self-adjusting 
bearings,  as  siiown  in  the  sketch  (Fig.  2.)  herewith.  These 
have  been  found  to  answer  perfectly.  The  ball  bearings, 
it  will  be  seen,  are  ari'anged  to  continuously  contain  the 
special  grease  lubricant  that  is  recpiired  not  so  much  for 
lubricating  pvn-poses  as  to  prevent  rusting  of  tiie  balls,  and 
the  complete  design  allows  for  movements  of  the  deck  in  any 
direction  without  undue  strains  being  put  on  the  ball 
races. 

The  jjlants  were  tested  very  thoroughly  in  the  maniu'r 
shown  in  Fig.  4.  tlie  arrangement  being  fitted  up  in 
Messrs.  Jjaurence,  Scott  &  Co.'s  yard  at  Norwich.  Each 
]iuinp  had  to  deliver  the  specified  amount  to  an  actual  head 
of  2iifl..  and  the  iiuantilv  was  measured  in  the  usual 
maimer  by  moans  of  the  <le|)tli  of  water  falling  over  a  weir 
as  .shown  after  tlu'  puiup  had  luul  suliii'ient  run  to  gel  a 
fairlv  sleadv  voliunc  of  llnw. 


powei 


Fif;,  I.    Arrangement  of  Motor  and  Pump  showing 
tlieir  respective  Positions  on  Ship. 


Fig.  3.     Method  of  Testing 
Vertical  Shaft. 


taken  li\  this  kind  of  vertical  shafting  witii 
tliese  liall  l)earings  is  extremely  small.  .\ 
test  was  made  by  Messrs.  Laurence,  Scott  \ 
Co.  at  their  works  with  a22  in.  shaft,  21ft. 
long  (Kig.  .'!).  fitted  with  three  bearings,  two 
of  them  journal  l)eiiiings  only  and  one  a 
jiinrnaland  thrtist  bearing  to  take  the  weight. 
Till'  shaft  was  driven  by  an  electric  motor 
thmugli    a    short    length    of    vertical    siiaft 
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The  following  are  some  of  the 
advantages  possessed  by  our 


PATENT  RESISTANCE 


^CH 


TIktc  are  NO  rcsistnncf  WIR^IS 
to  fuse  or  break. 


The  cum  lit  IXCREASKS  AUTO- 
MATICALLY while  the 
I.evi-i  is  lieia  on  the  I-'IRST 
Stud. 


All  our    Resistnuces  will   staud 
HKAVY    OVHRLdADS. 


*■  Thevmav  l»e  treated  like  SdlJD 
■    IlLOLKS  OF  MKTAL. 


"  All  our  Starters  are  fitted  with 
our  Patent  Resistance  and 
they,  in  couinion  with  our 
other  luanufacturcs,  can 
he  relied  upon  to  with- 
stand the  rough  usage  met 
wilh  in  Factories,  Shii>- 
yards.  Collieries,  &c.,  &c. 


7f^ 


A.  REYROLLE  &  CO.,  LTD. 

Head  Offices  &  Works:    HEBBURNON  TYNE. 


LONDON    DEPOT  : 

8,  Howland  Mews  West, 

Fitzroy  Square,  W. 


NO  MORE  COLLAPSED  FURNACES  OR  BUCKLED  TUBES 

THROUGH     GREASE 

If    you     PURIFY    the    CONDENSED     V7ATER 

with  the  "  HARRIS-ANDERSON  "   PURIFIER. 

Grease  Absolutely  Removed. 

No  Objectionable  Matter  intro- 
duced. 

Automatic  and  Simple  Action. 

Minimum  Waste  of  Water. 

Numerous  Plants  now  at  work 
in  Electric  Light  and  Power 
Stations,  &c. 


IVrite  for  Fall  Particulars  ta  the 

HARRIS  PATENT 
FEED  WATER  FILTER 


iL.rrD. 


'  HARRIS-ANDERSON  "    PURIFIER.  ROATH    ROAD    POWER    STATION,   CARDIFF   CORPORATION 
RECENTLY    EXTENDED  TO  A  CAPACITY  OF  17.000   GALLONS   PER    HOUR. 


82,  VICTORIA  ST.,  WESTMINSTER, 
LONDOM,    S.W. 

Telegrams:  \\'i?idtight  London. 
Nat.  Tel.  Westminster  876- 
26.  St.  Thomas  Street,  SUNDERIiAMD. 

T.k-ciams:  WINUTIGIIT  ilTNDEK  I.AND.    Tcltphoiie  .',6S 

Bank  Chambers,  21,  Grainger  Street  West, 
NEWCASTLE -ON-TYNK. 

Tekiiams:    WINDTIGIIT     NEWCASTLE  ON-TVNE. 
Telephone  B220  Central. 
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Amperes  taken  at  100  volts. 
0-9 
20 
30 
6-5 


by  means  of  a  pin  drive,  as  is  shown  in 
the  ilhistration. '  The  pin  was  removed, 
and  the  current  taken  to  drive  the  short 
piece  of  vertical  shaft  without  the  main 
length  was  noted.  The  pin  was  then 
put  in  and  the  vertical  shaft  was  driven 
and  the  current  again  taken,  and  the 
amperes  below  were  those  actually  used 
in  driving  the  vertical  shaft : — 

Revolutions. 
900 

1,070         

1.200         

1,380        

The  running  of  this  shaft  at  900 
revs,  was  perfect,  but  above  that  evi- 
dentlv.some  slight  vibration  was  set  up, 
hence  the  greatly  increased  power.  At 
1..380  revs,  the  slight  "  twig  "  of  the 
shaft  between  the  bearings  was  visible, 
though  not  alarming,  and  for  higher 
speeds,  of  course,  the  bearings  could  be 
placed  closer  together. 

The  motors  were  also  fitted  with  ball 
bearings,  and  are  of  Messrs,  Laurence, 
Scott  &  Co.'s  well-known  type,  specially 
insulated   for  marine   work,   and   which 


Fig.  5. — Group  of  Vertical^Pump  Motors  iniTestlShops. 


have 


been   most 

successfully  applied  for  working  on  board  ship.  Over  2,000 
of  these  motors  have  been  su]3pHed  to  the  British  Admiralty 
in  the  last  six  or  seven  years,  aggregating  nearly  11,000b.h.p. 
besides  large  numbers  to  shipbuilders  and  steamship 
companies.  Failure  of  the  insulation,  even  under  severe 
ship  conditions,  is,  we  understand,  practically  unknown. 
This  result  is  obtained  partly  through  the  extreme  care  taken 
with  the  insulation  and  the  severe  tests  put  on  the  insula- 
tion at  every  stage,  a  2,000  volt  alternating-current  test 
being  applied  not  only  to  the  finished  machine  but  to  the 
armature  and  parts  in  progress.  It  is  also  partly  due  to  the 
special  metliod  of  impregnating  the  coils,  particularly  the 
armature  coils.  In  the  wii-e  armature  coils  every  wire  is 
separately  varnished,  the  taping  being  done  after  this 
varnish  is  dry,  so  that  the  cotton  covering  of  each  wire 


Fig.  4.— Pumping  Testing  Plant  at  Laurence,  Scott's   Works, 


has  a  distinct  coat  of  varnish,  which  is  found  to  insulate 
perfectly  even  when  the  cotton  covering  is  charred.  After 
being  taped,  the  coils  are  again  dipped  twice :  first,  in  an 
impregnating  varnish,  which  dries  by  the  evaporation  of  the 
spirit  solvent,  and,  secondly,  in  an  oxydising  varnish  consist- 
ing of  good  copal  varnish.  This  latter  makes  a  skin  which 
is  impervious  to  oil,  and  the  armatiue  coil  treated  in  this 
way  will  stand  for  from  12  to  24  hours  immersed  in 
water  with  the  conductor  connected  to  the  negative  of  a 
100  volt  circuit  and  the  water  connected  to  the  positive. 
This  is  a  very  searching  test,  as  by  the  phenomena  of 
electrical  osmosis  which  presents  itself  in  continuous-ciu-rent 
working  water  endeavoiu-s  to  force  its  way  through  the 
minutest  opening  in  the  negative  cable,  A  test  with  the 
conductor  connected  to  the  positive  is,  of  course,  no  test  at 
all,  as  even  poorly-insulated  coils  will  stand  this  indefinitely. 
A  large  number  of  tests  with  different 
varnishes  has  been  made  by  Messrs. 
Latuence,  Scott  &  Co.  by  this  method, 
and  it  was  by  this  means  that  their  pre- 
sent system  of  insulation  was  worked  out 
some  three  or  four  years  ago. 

In  ])umping  installations  the  ques- 
tion of  insulation  is,  of  course,  of  verv 
special  importance,  and  in  a  number  of 
ini]iorlant  ])lants,  as  well  as  the 
sliipwork  mentioned  above,  Messrs. 
Naurence,  Scott  &  Co.'s  method  of  in- 
sulation has  been  found  to  be  most 
ri'lialilc. 

K>  .Messrs.  Laurence,  Scott  i^-  Co.  al.sohave 
ill  liand  several  installations  for  sewage 
pumi)ing  with  similarly  arranged  vertical 
motors,  and  com]ia  rati  velylongshafting. 
.V  group  <if  iiidtors  in  the  rompany's 
Norwich  shops  is  illustrated  in  Kig.  5. 
.\s  these  have  to  run  for  long  periods 
without  any  attention,  and  have  to  be 
.ibsoliitcly  reliable,  the  method  of  ar- 
laiigiiigthe  ball  bearings,  as  described, 
is  a  special  advantage,  and  one  worthy 
of  the  attention  of  engineers  interested 
in  pumping  ])lants. 


45 


SUPPLEMENT  to  "The  Electrician,"  Mat,  29.  1908. 


e*<A/vww' 


-A/VAA^'VVVV'VA/ VV'XA/ VVAA/AA/ VVaA^AA/ AA/ VV^A/ V\/ VV  V\/ '\A^  A^ 


i 
i 
i 

i 

i 
i 
i 
i 
i 
i 
i 
i 
i 
i 
i 
i 
i 
i 
i 
i 

i 

i 
i 
i 
i 
i 
i 
i 
i 
i 
i 
i 
i 
i 
i 
i 
i 
i 
i 
i 
i 
i 
i 
i 
i 
i 
i 
i 
i 
i 
i 
i 
i 

i 
i 
i 
i 
i 
i 
i 
i 
i 
i 
i 
i 
i 
i 


The  Advantages 


of  the 


"FREEZOR"  FANS 

are  manifold. 


H  In  '  FREEZOR"  FANS  the  three  styles  known  as  Desk, 
Trunnion,  and  Bracket  are  combined  in  one  unit,  and  may 
be  adjusted  to  propel  the  air  in  any  direction. 

%  The  standard  finish  is  black  enamel  with  polished  brass 
fans,  guards  and  fittings.  The  fans  are  compact,  sym- 
metrical and  of  excellent  construction  throughout. 

f  In  CONTINUOUS-CURRENT  FANS  the  Field  Cores  are 
cast  integral  with  the  frame,  making  an  Unbroken  Circuit. 

1  The  Armatures  are  wound  with  specially  insulated  wire, 
and  the  Commutators  are  made  of  hard  drawn  copper, 
insulated  with  mica. 

f  The  Brush'holders  are  of  the  Cartridge  Type,  and  are 
square  in  section  to  ensure  continuous  contact  with 
Commutator. 

%  The  Regulators  give  three  speeds,  are  made  of  mica  plates 
wounJ  with  high=grade  resistance  wire,  which  carry 
their  maximum  current  without  heating,  being  mounted 
on  a  fireproof  base. 

%  The  Alternating  Motors  are  of  the  Induction  Type  with 
speed  Regulators,  and  are  the  most  silent-running  and 
satisfactory  Fans  on  the  market. 


CONTINUOUS    CURRENT 

"FREEZOR"    FAN. 

No.    E2701. 


i^ — >     I  Ji^ 
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CATALOGUE  CORNER. 


■  • 
I 


P1232. 
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Ibls  Week's  Issue  : 
A   Revolution   in    the    Electric 
Lighting  of  Private  Residences. 


PRICES  AND  PARTICULARS  FROM- 


ALTERNATING     CURRENT 

"  FREEZOR  "    FAN. 

No.    E  2820. 


KCSTOiLri.iai' 


The  General  Electric  Co.,  Ltd., 

Head  Office:   71,  Queen  Victoria  St.,  E.C. 

Hrancfjes  : 

Manchester,  Birmingham,  Newcastle,  Glasgow,  Cardiff,  Dublin, 

Belfast,  Paris,  Capetown,  Johannesburg. 

Works  : 
London,  i!tLlittoii,  Manchester,  Birmingham. 
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ELEC'JTiJCJAM 
lOSlESlilJEMil 


Ttlegrmhic  Addriti        ELECTRICIAN   NEWSPAPER    LONDON  ' 


i^ne   No    949   H0L80RN 


All  communications  should  be  addressed  "The  Electrician" 
Industrial  Supplement,  1,  2  and  3,  Salisbury  Court,  Fleet 
Street,  London.  E.G. 

Copy  for  Text  or  Advertisement  pa^esjor  ne.xl  issue  should  reach  the  above 
address  not  later  than  Wednesday,  June  17th. 

lilanujacturers.  Contractors,  Central  Station  Engi7ieers,  and  those 
interested  in  Electrical  Industrial  Developments  are  cordially  invited  to 
contribute .  original  matter  to  the  SUPPLEMENT,  aiui  when  suitable 
this  will  be  inserted  as  space  permits. 


Filing  Case  for  "The  Electrician  "  Industrial  Supplement. 

The  INDUSTRIAL  SUPPLEMENT  is  holed  for  filing,  and  we  are 
distributing  cases  which  will  hold  twelve  issues.  On  request  a  case 
will  be  sent  to  Consulting,  Manufacturing,  or  Contracting  firms  ;  to 
Chief  or  Resident  Engineers  of  Electricity  Supply,  Traction  or  Power 
Stations  ;  to  any  firm  of  Blerchants  or  Agents  ;  to  Railway,  Tramway, 
Dock,  Harbour,  or  other  companies  interested  in  the  applications  of 
Electric  Power,  &c.,  to  their  undertakings  ;  and  to  other  large  con- 
sumers of  electrical  energy,  either  at  home,  in  the  Colonies,  or  abroad. 

A  portion  of  each  issue  of  the  SUPPLEMENT  is  reser^'ed  for  special 
circulation  oversea. 

€airorial. 

With  the  rise  in  temperature  coincident 

Electric        upon  the  ap])roach  of  summer,  problems  of 
Pobler  and         ^      .,      .      ^'  '  ^    . 

Ventilation,     ^'entiiation   seem  to  assume  an  miposing, 

almost  aggravated,  aspect.  The  hot  days 
bring  out  the  e'ectric  fan.  that  small  but  expre.ssive  appa- 
ratus which  is  available  to  all — even  the  humblest — users  of 
electric  light :  but  they  do  more  than  this.  They  serve  to  em- 
phasise the  importance  of  the  duty  now  imposed  upon 
thousands  of  horse-power  of  electric  motors  driving  ventilat- 
ing fans  in  large  buildings.  We  naturally  want  to  see  more 
of  these  fans  installed.  They  are  standardi-sed  by  manu- 
facturers and  specified  by  architects,  and  in  a  general  way 
they  are  recognised  as  the  best  thing  foi'  the  purpose.  vStill. 
the  science  of  ventilation  suffers,  if  anything,  from  a  lack 
of  practical  application.  Kiectiic  ])ower  distribution  is 
gradually  changing  this.  \  glance  tluough  the  catalogues 
and  at  the  advertisements  of  fan  makers  will  demonstrate 
this  truth.  Power  supply  coin|)anies  cncouiage  the  venti- 
lating fan  load  as  being  steady  and  valuable.  The  user 
has  really  no  excu.se  for  avoiding  electrically-driven  fans. 
because  everything  he  wants  is  cut  and  dried.  Fan  makers 
are  keen  enough  to  obtain  fullest  details  of  the  require- 
ments to  be  met  by  their  apparatus,  and  when  in(iuiries 
come  or  business  is  going  they  know  as  niiicli  almul  llir 
problem  as  the  prospective  buyer.  Since  we  last  dealt 
with  the  subject  of  ventilation  in  these  colunnis  there  has 
been  little  or  nothing  new  added  in  iljr  list  of  ventilaliiig 
api)liunces  now  on  the  niaiket.  There  are,  however, 
plentiful  <'nough  signs  that  the  existing  standards  have 
lieen  itri|inive(l  in  various  way.s,  and  .steam  dnven  patterns 
have  been  iula|)lc(l  for  electrical  operation.  Again,  we 
we  must  not  forget  that  during  the  year  many  important 
installations  have  been  put  down,  and  probably  the  mo.st 
interesting  are  tiio.ic  which  arc  now  in  regular  service  on 


boaid  the  world's  largest  liners.  No  better  evidence  than 
these  shipboard  installations  could  be  found  anywhere  for 
the  advantages  of  electric  driving.  Power  users  with  a 
biassed  affection  for  steam  might  do  worse  than  consider 
the  conditions  on  shipboaid  which  favour  steam  driving 
and  yet  in  the  face  of  these,  dynamos  and  motors  are 
regularly  installed  on  new  boats  and  introduced  also  on 
older  vessels. 

Electrical  energy  on  board  ship  has 
Pumping  on  passed  from  the  comparativeh'  insignifi- 
Shipboard.  cant  stage  of  lighting  to  the  more  impor- 
tant— we  had  almost  said  dignified — 
position  of  power  and  light  supply.  The  application  of 
motors  to  ships  machinery  proceeded  somewhat  slowly  for 
a  time,  but  the  developments  on  land  appear  to  have  given 
a  fillip  to  the  marine  side  of  the  industry,  which  is  now 
evident  on  every  hand,  t'ertain  work  on  shipboard,  such 
as  the  driving  of  capstans,  warping  engines,  hoists,  con- 
veyors, &c.,  is  now  practically  standardised  as  far  as  electric 
driving  is  concerned,  but  it  is  naturally  to  be  expected  that 
special  problems  will  present  themselves.  An  interesting 
example  of  one  of  these  is  referred  to  in  another  page  of  the 
present  issue.  It  relates  to  the  driving  of  centrifugal 
pumps  in  the  ship's  hold,  from  motors  placed  on  the  deck. 
The  use  of  long  lengths  of  vertical  shafting  was  necessary 
and  the  manner  in  which  these  were  fitted  with  ball  bearings 
is  certainly  novel  and  interesting.  It  .should  also  be  noted 
that  the  driving  of  the  pumps  in  this  special  manner  was 
tackled  bv  the  motor  makers  and  successfully  carried 
through  by  them  in  the  manner  described.  The  installa- 
tion probably  creates  a  precedent  in  marine  work,  and 
should  be  the  forerunner  of  other  pumping  plants  of  a 
similar  character.  It  appears  to  us  to  solve  a  distinct  diffi- 
culty on  board  ship  in  a  highly  satisfactory  manner,  and 
one  which  should  appeal  to  so  practical  a  man  as  the  marine 
engineer. 

We    hear    much    in    these    days    of    the 
Coal  troubles   of    the   manufacturer   who    finds 

Storage.  works  costs  high,  depreciation  charges 
alavniii.^  and  the  selling  price  of  his  goods 
above  that  of  his  c()m))etitors.  How  often  does  such  a  one 
reflect  upon  the  conduct  of  his  works,  their  organisation 
and  management,  and  remark  that  everything  possible  has 
been  done  to  reduce  expenses.  Some  recent  reflections  on 
the  subject  of  coal  by  Mr.  E.  G.  Bailey  before  the  National 
As.sociation  of  Cotton  Manufacturers,  at  Boston  (U.S.A.), 
;ire  wortliv  of  conuncnt  in  that  they  .serve  to  throw  into 
lidlil  relief  llie  iin|ic>i  tanre  of  purcha.sed  i)ower.  Mr. 
I'.aile\  points  out,  as  dIIum-  engineers  have  done  before  him. 
that  where  factories  are  some  distance  from  coal  sujiplv. 
storage  bunkers  must  be  provided,  and  with  them  trouMe.s 
from  deterioration  ami  spontaiu'ous  eonibiislion  have  t«i 
be  taken  into  accounl.  Where  large  ipiantilies  of  coal  are 
stoii'd  the  percentage  loss  niiv  lie  a  serious  iti'm.  Investi- 
gation of  the  |iinl)li'ni  has  unforlunalelv  left  lillle  or  no 
reliable  data  Ix-hind.  while  the  trouble  itself  c(Uilinues  m\ii'h 
as  before,  .\gain,  to  secure  the  best  results,  the  coal  used 
nnrsi  he  carefully  .selected,  and  a  close  watch  kept  on  the 
manner   of   its   i-on\liuslion    li\    the   use   of   CO,,   recorilers. 
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ECKSTEIN,    HEAP  &   CO., 

MANCHESTER.  SALFORD. 

OIL  BREAK  SWITCHES. 

WITH    OR    WITHOUT    NO-VOLT   RELEASE. 
WITH    OR    WITHOUT    OVERLOAD    RELEASE. 
WITH    OR    WITHOUT    REMOTE    CONTROL. 


sTRnoRRD  Sizes. 

15  amperes  per  phase. 

so  amperes  per  phase. 
200  amperes  per  phase. 
500  amperes  per  phase. 


STRRDRKD    TYPeS. 

For  Switchlioard  Mounting. 
In  protected  Iron  Cases. 
In  Cast-Iron  Gaslight  Cases. 
In  Cast  Iron  Cases. 


Send  for  Catalogues  OS.  12  and  0,S.  15, 


i'.PuCCO 


--.<^vgj    .    S!POlC(i 


'm 


'■..mMEM 


I  SIROCCO  ;; 


^SIROCCO  [ 


gSlROCCOj 


j5; SIROCCO :' 


^■r^5;^|Jf^2i?*iS<^ifxV'i.S^l>! 


Sirocco  Fans 


Trade  Mark.) 


for 


Induced  Draft* 

A  PROFITABLE  INVESTMENT 
is  the  money  expended  on  a  Sirocco  Induced 
Draft  Plant.  It  can  reduce  the  coal  bill  as 
well  as  produce  More  Steam  from  existing 
Boilers   ....    Write  for  Catalogue  327  EN. 

Davidson  ^  Co.,  Ltd., 

Sirocco    Engineering  V/orks, 

Belfast. 
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Desk  Fans. 
Oscillating  Fans. 
Porthole  fans. 
Piinkah  Fans. 
Ring  Fans. 


EDISWAN 


Alternating 
Current 


FANS. 


Ships  Fans. 
Standard  Fans. 
Table  Fans. 
Train  Fans. 


HEAD   OFFICE    &   SHOWROOMS: 

EDISWAN    BUILDINGS.   QUEEN    STREET,    LONDON,    E.C, 

Tclcplir.nc  No.:    liiiiil;   162  (I  Lines),  TfloKiains  ;    "  I'.Iilsw  \N,   l.ONIiON. 

CITY   WAREHOUSE: 

coiiiii.i.i:   nil. I.,   K.c. 

WORKS: 

pnNOKR's  KNi)   \Ni>  sorrii  hknwktj,. 
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Battery  Fans. 
Bo^  Blade  Fans. 
Bracket  Fans. 
Cabin  Fans. 
Ceiling  Fans. 


EDISWAN 


Continuous 
Current 


Tropical  Fans. 
Tpdnnion  Fans. 
(Jniuepsal  Joint 
Fans. 


FANS 


DEPOTS: 


ToIc<»rams  addressed  to  any  Depot 

BIRMINGHAM.  Edmund  Street. 

BELFAST.  134,  RoY.VL  Avenue. 

CARDIFF.  Westgate  Street. 

DUBLIN.  12,  D.wvsoN  Street. 

DUNDEE.  13,  C.\stlk  Street. 


KUISW  AX  "  followed  by  Name  of  Town. 

GLASGOW.  153,  WEST  GEORGE  ST. 

HULL.  1,   .ANNE   STREET. 

LEEDS.  127,  .\LBI0N  Street. 

LIVERPOOL.        Renhh.\w  Street. 
MANCHESTER.   Spring  G.vrdens. 
NEWCASTLE-ON-TYNE.    .38,  GREY  Street. 
AUSTRALASIA.- Chief  Office:  SYDNEY:  r,n,  ct,.\rence  Street. 
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But  what  manufacturer  takes  the  trouble  ?  Who  cares  if 
the  coal  deteriorates  and  is  used  wastefully  in  stoking  ? 
Judging  by  the  manner  in  which  most  industrial  steam 
plants  are  run — there  are  of  course  exceptions — the  question 
of  economy  does  not  figure  to  any  great  extent.  The 
Inevitable  is  accepted,  because  it  is  felt  to  be  the  inevitable. 
What  we  have  difficulty  in  understanding  is  that  manu- 
facturers should  regard  power  as  raw  material,  and  vet 
refuse  to  treat  its  production  in  the  same  wav  in  which 
they  deal  with  the  manufactured  articles  emanating  from 
their  works.  It  is  ju.st  as  reasonable  to  expect  scientific 
treatment  of  the  power  plant  as  of  the  fashioning  by  special 
machinery  of  iron,  .steel,  bra.ss,  &c.,  into  some  useful  and 
efficient  article.  Why  then  do  the  coal  pile,  the  boiler 
house  and  the  steam  engine  contribute  to  tlie  alieady 
swollen  list  of  inefficiencies  in  the  art  of  production  ? 
While  the  cry  of  competitive  troubles  and  works  costs  is 
being  raised,  we  earnestly  commend  these  items  to  the 
notice  of  manufacturer.s. 


fl*€*6*  Jm%. 


PARTICULARS  of  the  range  of  electric  fans  carried 
by  the  Electrical  Co.  are  to  be  found  in  a  booklet 
just    Issued.     The    designs    embrace    a    luimber    of 
useful  and   artistic    desk   fans  supplied   for  a.c.   and   d.c. 


circuits.  The  smallest  of  these  (d.c.)  weighs  only  (ilb., 
is  fitted  with  6  in.  blades  and  has  a  power  consumption 
of  9  watts.  The  small  pattern  a.c.  fan  weighs  practically 
double,  has  9J  in.  blades  and  consumes  40  watts  for  an  air 
displacement  of  525  cubic  ft.  per  min.  The  d.c.  fans  have 
two-speed  regulators  fitted  in  the  pedestal  base,  but  the 
a.c.  fans  run  at  one  speed  only.  The  ceiling  fans  are  sup- 
plied in  both  long  and  short  types  ;  we  illustrate  one  of 
the  latter  herewith.  Four  blades,  12  in.  diameter,  are 
fitted  to  these  fans,  and  the  power  consumption  (d.c.)  is 
55  watts  at  a  speed  of  1,500  revs,  per  min.     A  two-bladed 


A.E.G.  Centrifugal  Blower. 

fan  driven  by  an  a.c.  motor  at  180  revs,  per  min.  with  4ft.  Tin. 
blades  consumes  160  watts  and  weighs  132  lb.  A  line  of 
porthole' fans  is  also  put  forward  by  the  company.  One 
of  these' is  fitted  with  a  special  blind  for  closing  the  open- 
ing through  which  the  fan 'discharges.  Another  pattern 
has  an  Iris  shutter  for  the  .same  jjurpose.  We  illustrate 
also  a  centrifugal  blower  .suitable  for  a.c.  and  d.c.  motor 
driving.  The  former  are  supplied  in  two  sizes  and  the 
latter  in  three.  These  blowers  are  mainly  intended  for 
smiths'  fires.  The  largest  d.c.  unit  will  operate  five  fires  for 
an  energy  consumption  of  280  watts  and  an  air  displacement 
of  .'515  cubic  ft.  per  min.  The  largest  a.c.  blower  operates 
two  fires  and  consumes  130  watts. 


Sun  7ans* 


A.E.G.  Ceiling  Fan. 


A  WIDE  range  of  elcctiic  fans  is  carried  by  the  Sun 
Electrical  Co.,  whose  designs  include  a  number  of 
interesting,  and  sonunvhat  novel  tv])es.  The 
ordinary  desk  biacket  and  wail  pattcins  are  iiu'luded  in  this 
season's  list,  and  .some  of  these  are  also  fitted  on  trunnions 
for  directing  the  breeze.  .\  useful  design,  illustrated  here- 
with, is  a  punkah  fan.  comprising  tlie  usual  motor  bodv  in 
oriental  or  repousse  bowl  and  four  bladed  propeller.      The 


Index  to  JIdvertiscrs. 


Briti»h  Enniiic,  I'.oiler  k  Klectricfti  InsurancbCo .jl' 

(/'roriipt/iii  it  C'l).,  I/td 41 

DftvidBfin  A;  Co.,  I,t<l 47 

Ki'UKtvin,  lli'iip  ,t  VjU I" 

Kilmoii  ,t  Swftii  Uuited  Electric  IauM  Co.,  Ltd 4S  k  4!l 

KliMtric  &  Ordimiiie  Aice«»ori(!8  (^o im 

Bli'Ctriial  Co.,  Ltd ", :a 

ElwtromotorK  T,td.  (Opcnuhaw) ;{S 

Kiiioii  HroK.,  i,i<i ;;;.;; dk 

Kr.  oil'  Marelli  .V  Co f,2 

KvxTett,  KdRfuiiibe  k.  C/'o.,  Ijt<l 37 

Kvernhed  .t  VJKnoloii,  Ltd 


ticiii'iiil  KliM'tric  Co. 

(Irwit  Ci'iitral  liiiilwny  

Karrit  I'litont  Feed  Wntor,  Lid 

Henlcy'B  (W.  T.)  Telegraph  Works  Co.,  Ltd. 


I'AilK 

liiili:i  Kiililii'i',  Uutlu  I'ervlia  &  Telegraph  Works  Co.,  Ltd l>4 

Kriiiiios.  Ltd (il 

l.i'ii..!.  V. 5ti 

Lrwirt.  H.  K .H4 

Miischiniiifiitirik  Oerlikoii  (U.  Wuthrich)    (W 

Mnthcr  iind  I'liitt  r>5 

Moid.'.v  Frickcr  Mi'torCo •» 

Niildcr  Hron.  .V  Thoiiiiison,  Ltd ftt 

Revrollc  ,V:  Co  .  I, Id 43 

SiiiidiMH.  Ri'lidciH  ^  Co.,  Lid :t3 

Sicnii'iis  ItroH.  Hviiuiiio  Works,  Ltd :Ui 

Siiiiplcv  Condiiiti',  Ltd fiOft  63 

Sun  EliMliiciil  Co .•.7 

Union  Kli'cliic  Co.,  Ltd ,">3 

Weston  Klcoliical  lii»truiiieiit  Co 3',t 

WiUoii  (L.  E,)  &  Co 54 
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LARGEST  CABLE 


Ever  made  for  a  Colliery  Co. 


HENLEY'S 


\ 


CABLES. 


ACTUAL   SIZE   (Overall  Diam.   4  25  in.) 
Weight  per  Mile  65  tons. 

3  Core,  'S  sq.  in.,  3  Phase,  3,O0O  Volt. 

Paper  Insulated,  Lead  Covered,  G.I.  Wire  Arm'd. (Copper  Strips  under  Lead,) 

MANUFACTURED     FOR    

THE     POAVEL1.-DUFFRYN     STEAM     COAL     CO.,     Ltd.,     CARDIFF. 


W.  T.  HENLEY'S  TELEGRAPH  WORKS  CO.,  Ltd., 


13   5   14,   BLOMFIELD   STREET,   LONDON.   E.C. 


Telegraphic  Address]. 
IIENLEY'vS  WORKS,  LONDON.' 


Works  : 
NORTH  WOOLWICH  .\NI)  GR.WKSHNI). 
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punkah  effect  is  obtained  by  a  number  of  oscillating  deflecting 
plates.  These  are  moved  backwards  and  forwards  by  a  small 
trip  motion  driven  from  the  motor  shaft.  The  effect  is  to 
distribute  the  air  from  the  blades  between  wide  limits, 
by  the  constant  movement  of  the  deflecting  plates.     This 


Sun  Ceiling  Punkah  Fan. 

type  is  made  in  two  patterns  and  the  motors  are  supplied 
for  diiect  or  alternate  currents.  The  Sun  Electrical  Co. 
also  supplies  porthole  ventilating  fans  in  sizes  varying  fi-om 
1.250  cubic  feet  per  min.  capacity,  to  30,000  cubic  feet  per 
min.  In  addition  it  carries  a  line  of  ceiling  fans  for  d.c.  and 
a.c.  cii'cuits:  The  a.c.  fans  are  fitted  with  three-speed  switch 
which  enables  the  motor  to  be  rmi  at  22-5  r.p.m.,  or  140  r.p.m. 
there  being  an  intermediate  speed.  The  fans  are  of  the 
induction  type  so  tliat  brushes  and  commutator  are  des- 
pensed  with.  These  fans  are  provided  with  a  cluster  fitting 
for  three  or  more  lights.  The  same  fans  are  arranged  on  a 
vertical  column  for  floor  u.se  in  restaurants,  hotels.  &c., 
but  this  tvpc  has  only  one  speed.  Centrifugal  fans  for 
moving  both  large  and  small  volumes  of  air  are  also  stocked 
bv  the  comjianv.  These  arc  of  tiie  overhung  pattern,  and  the 
sizes  varv  from  li  in.  wheel  upwards. 


**Freezor''  Fans, 


A'-'  MORE  aj)])ropriate  trade  name  than  that  .selected  by 
the  General  Electric  Co.  for  its  fan  designs  could  not 
well  be  imagined.  "  Freezor "  at  once  suggests 
cooling  breezes,  and  these  are  dispen.sed  by  suitai)le 
patterns  of  electric  fans.  The  fans  made  by  the  General 
Electric  Co.,  under  the  above  name,  have  been  before  the 
trade  for  some  years  now,l)Ut  we  are  informed  that  mimerous 
improvements  have  been  made  in  the  I'.IOS  ])atterns. 
The  d.c.  motors  are  spi-cialiy  made  for  fan  iluty,  and 
embody    sudi    iiniioiiant     features    as    cartridge    carlxm 


brushes,  hard  copper  commutator,  field  poles  cast  in  one 
piece  with  the  yoke,  &c.  Thi'ce-speed  regulators  can  be 
supplied  with  the  fans,  the  resistance  wire  being  wound  on 
fireproof  bobbins. 

In  the  latest  pattern  "  Freezor,"  the  motor  is  hung  on 
trunnions,  so  that  one  fan  can  be  placed  in  three  positions, 
doing  service  as  a  desk,  bracket  and  trunnion  fan.  The 
motor  body  is  securely  locked  in  the  three  positions  into 
which  it  is  po,s.sible  to  place  the  fan.  The  '"  Freezor  "  fan 
is  also  made  for  alternating  current,  the  motors  being  of  the 
induction  short-circuited  rotor  class.  The  rotor  spindle  is 
hung  in  ball  bearings,  and  lubrication  is  practically  auto- 
matic, there  being  sufficient  oil  for  a  whole  season. 

In  addition  to  the  usual  ceiling  and  pedestal  fans,  the 
"  Freezor  "  is  made  in  porthole  patterns,  suitable  for  the 
ventilation  of  restaurants,  basement  offices,  &c.  Either 
a.c.  or  d.c.  motors  can  be  supplied  with  these  fans.  These 
porthole  fans  are  made  as  small  as  lOin.  in  diameter,  and 
the  motors  run  at  1,450  revs,  per  min.  on  50  cycles. 


l)paro-€iectrlc  l)ou$> 

ENGINEERS  the  world  over  are  alive  to  the  value  of 
"La  Houille  Blanche"  the"  White  Coal"  of  countries 
blessed  with  abundant  water  power.  The  world's 
technical  press  is  constantly  recording  developments  in  this 
direction.  The  centres  of  greatest  activity  are  the  North- 
Eastern  States  of  America,  the  Rockies  from  north  to  south. 
Central  America  and  the  mountainous  districts  of  all  Con- 
tinental countries.  The  distribution  of  "La  Houille 
Blanche"  has  revived  many  industries  in  France,  Italy  and 
Switzerland.  A  company  i.s  in  operation  on  the  Mditer- 
ranean.  La  Societe  Energie  Electrique,  which  operates  a  200 
mi!e  transmission,  and  has  both  steam  and  hydroelectric 
plants  running  in  parallel  at  opposite  ends  of  power  lines. 
The  same  company  has  recently  completed  {a  large  sub- 
station for  the  supply  of  power  to  Marseilles  and  district, 
the  capacity  of  the  station  being  ."5().000kw..  with  1,000  kw. 
tiansforming  imits.  Energy  is  supplied  at  50,000  volts 
three-phase  25  cycles  from  a  number  of  hydro-electric 
stations,  one  of  which  is  60  miles  distant.  South  America 
is  a  country  to  which  the  eyes  of  hydro-electric  engineers 
natuially  turn,  and  it  is  interesting  to  note  that  Rio  de 
Janeiro  will  before  many  months  be  supplied  from  a  50  mile 
line  transmitting  power  from  a  ."50 ,000  kw.  plant.  The  water 
for  this  plant  is  taken  from  a  large  reservoir,  which  is  sup- 
]ilicd  l)v  a  mountain  stream:  the  iinpinniding  of  the  latter 
has  been  materially  assisted  by  a  mountainous  fornuition 
favourable  to  the  project.  The  turbines  operate  under  a 
head  of  1 ,000  ft.  and  drive  the  main  generators  through 
vertical  shafts.  Hydro-electiic  develo])ments  in  Brazil 
are  likely  to  affect  in  time  the  traffic  to  that  country  in 
Welsh  coal,  large  quantities  of  this  l)eing  now  used  for  steam 
raising  pur]ioses.  According  to  the  "  Electrical  World," 
which  recently  described  tin'  electrical  situation  in  Rio  de 
.laii''iro,  less  than  lOd  iiuildings  out  ol  (Rt.OOO  in  the  city 
ha\i'   rli'cliic   ht;lit    or   power   installed. 


BRITISH  ENOINETBOILER  &  ELECT RICAUNSURANGE 


Hcnd  Offlce 
London  Office 


12. 
40, 


KING    STHEEI,    IVIANCHESTER  I        Glusuow  Office     ...   G5.   Renflold   Street.  CO.,  LTD. 

Queen  Victoria  Street,  EC  |       Newcnstio  offlce  ...  Standard  Ciianibers.  Neville  St. 

Cardiff   Office     Ternplo  Ch.'unbers.  8.  St.  John   Street 

DYNAMOS,  MOTORS,  ENGINES,  BOILERS,  LIFTS,  &c.,  Insured.  Inspected  and  Tested. 

PLANS    AND    SPECIFICATIONS    PREPARED.  SUPERVISION    DURING    CONSTRUCTION. 

<;h,n  hnmiffT  :  MICHAKI.  LUNOlUDtili,  MA.,  M.lnsi  C.li.,  iM.l.Mccli.li.     l-:Ur.  Kuginerr  ,   l>LEWKLL.\N  lUSl'lili,  A.M.I.C.K.,  M.I.E.li. 

Srrn'tary  :   EDWAUD  MOSS. 
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"  Union  "  3-Phase  Motor.     175  B.H.P.,  400  Volts,  365  R.P.M. 


LIST  loio 

Tells   a.11   a.bout 

"UNION" 

POLYPHASE 
MOTORS. 


WRITE     FOR     IT    TO-DAY. 


Cfe  11133^  ClSEL 

^arKST.      soutHWARK.      lohdoN.s.E. 

NEWCASTLE-ON  TYNE    and    GLASGOW. 


A.E.G.  Electrical  Fans. 


THIS  BLOCK  REPRESENTS  A  NEAT 
WALL  RING  FAN   WITH   SPEED 

REGULATION. 
FOR    PRICE    SEE    CATALOGUE 
No.  279,  A  COPY  OF  WHICH  WILL 
BE    SENT    ON    APPLICATION. 


THE     ELECTRICAL    CO.,    LTD. 


Machine  and  Apparatus  Department, 


121/125,    CHARING    CROSS    ROAD,   X.0MI>01^,    Wr.C. 
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THE 


THOMSON 


Electric  Lamp 


(PATENT) 


CONVENIENT 
SIZE. 


STRONG 

AND 

EFFICIENT 


REFLECTORS 
OF  ALL 

DESCRIPTIONS 

Price 


SIX    HOURS- 
BRILLIANT  AND 
CONTINUOUS 
LIGHT. 

EASILY 
RECHARGED. 

ACCESSORIES 

FOR 

ALL   PURPOSES, 


86. 


Accumul£i.-fcoi-     ExcHa.ng;ecl,    1s>    6cl. 


ADOPTED  BY  MANY  CORPORATIONS  and  PUBLIC  BODIES. 


SOLE    AGENTS : 


L.  E.  WILSON  &  CO., 

20,  CROSS  STREET,  MANCHESTER. 


Telegraphic  Address: 

"  Telephony,  Manchester." 


Telephone: 

344  Central. 


Stellite  ana  Ordnance  fans. 

IN  the  design  and  constiuction  of  large  and  .small  electric 
ventilating  fans,  considerable  advantages  obtain  with 
a  firm  which  nndertakes  the  mannfacture  of  the  entire 
apparatus — motor  and  fan  complete.  The  Electric  & 
Ordnance  Acee.ssories  Co.  liave  sijecialised  in  fan  and 
motor  construction  for  some  years  ])ast,  and  tluM-efore  can 
draw  upon  a  fruitful  expeiience  in  dealing  with  ventilation 
jiroblems.  Both  their  Stellite  and  Ordnance  fans  are  made 
at  their  Birmingham  works. 

The  iStellitc  A. P.  fan  is  the  embodiment  of  many  .severe 
tests  ap])licd  by  the  I?ritish  .\ibniralty.  It  is  of  simple  con- 
struction, and  its  most  prominent  feature  is  the  mounting  of 
the  motor  on  trunnions  locked  by  thumb  nuts.  These  screws 
admit  of  easy  adju.stment  so  that  the  motor  and  fan  blades 
can  be  tinned  in  any  direction  desired.  The  fan  may, 
therefore,  1)0  used  on  table,  floor,  wall,  or  ceiling  at  will. 

The  details  of  construction  are  woith  noting.  The  flelil 
frame  of  the  motor  is  cast  in  one  piece  to  furnish  an  unbroken 
magnetic  circuit.  The  coniniutiitor  segments  are  of  hard 
drawn  copper  cai-efully  asscndiled  and  insnlat(>d,  and  Ixilh 
field  and  armature  windings  aic  of  double  silk-covered  wire, 
which  is  twice  iin])iegnated  with  a  s|)ecial  compound  befoic 
and  after  taping;  the  armature  .slots  also  are  lined  with 
insidating  material,  f'arbon  brushes  and  wick  feed 
lubricators  for  the  jihosphor  bionze  bearings  are  other 
noteworthy  features  of  the  motor.  Starter  and  regulatoi' 
are  fitted  neatly  inside  the  supporting  base.  Fig.  I  illus- 
tratesa  Stellite  porthole  fan.  with  fluted  ])lades,  arranged  for 
belt  driving.  It  is  also  made  for  direct  coupling  to  electric 
motor. 


Fig.  1.— Stellite  Porthole  Fan. 

The  ]3rincipal  features  in  the  construction  of  the  "  Ord- 
nance "  centrifugal  fans  are  those  which  prevent  the  back 
slip  of  the  air  through  the  space  between  the  blades  when 
the  fan  is  operating  again.st  pressure,  and  also  anv  churning 
of  the  air  inside  the  casing.  One  of  the  outstanding 
features  is  the  patent  corrugated  blade  which  by  its  "  spoon  " 
like  shape  tends  to  prevent  the  back-slip  of  the  air  referred 
to  when  operating  against  pressure,  and  which  bv  its 
special  curvature  radially  impels  the  air  with  the  greatest 
velocity  in  the  direction  of  rotation  of  the  fan  runner, 
minimising  thus  the  effects  of  eddy  currents  set  up  b\-  air 
rebounding  from  the  fan  casing. 

The  impeller  is  constructed  with  a  number  of  these 
corrugated  blades  closely  pitched  and  firmlv  riveted  to  mild 
steel  revolving  plate  discs,  the  inside  one  of  which  is  mounted 
on  a  cast-iron  hub  keyed  to  the  .shaft,  and  forming  the  driv- 
ing side  of  the  fan  ;  the  outer  I'ing  forms  the  air  inlet  to  the 
fan,  and  is  firmly  stayed  to  the  cast-iron  hub  by  mild  steel 
rods  screwed  into  special  bosses  cast  on  the  hub  and  secured 
by  double  mits,  giving  thereby  a  very  rigid  construction. 
The  impeller  or  runner  revolves  inside  the  fan  casingwhich  is 
constructed  of  mild  steel  jilates  stayed  with  angle  and  "  T  "' 
iron  stiflfeners. 

The  casing  is  sup]>lied  with  a  suction  intake  eve  which  is 
of  equal  diameter  to  the  impeller,  and  made  detachable  so 


Fig.  2. — Ordnance  Fan  for  Belt  Drive- 
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STELLITE   ELECTRIC    FANS. 


DESK   FANS. 
BRACKET  FANS. 
PORTHOLE  FANS. 
TRUNNION   FANS. 
CABIN  FANS. 


"QRDNANOE"  CENTRIFUGAL  &  PROPELLER    FANS. 

CnHK  Stellite  A.  P.  Fan  can  be  used  either  as  a  Liesk,  Ceiling,  or  Wall  Fan,  and  by  a 
-^  simple  adjnstment  the  current  of  air  may  be  deflected  in  any  required  direction. 
This  adjustment  does  not  necessitate  the  addition  or  exchange  of  any  parts,  or  the 
use  of  a  single  tool,  and  is  only  the  work  of  a  monienl.  The  A.  P.  Fan  was  originally 
designed  to  comply  with  Admiralty  requirements,  and  thousands  have  been  supplied  to 
His  Majesty's  Gov'crniment.  Every  Fan  leaving  our  Works  is  subjected  to  the  stringent 
tests  of  the  Admiralty. 

All  the  Stellite  Fans  are  very  s\ibstantial,  serviceable  Motors,  constructed  of  the  best 
possible  materials  by  skilled  workmen  in  shops  devoted  exclusively  to  the  production  of 
small  motors  for  fan  and  power  purposes. 

The  various  electrical  and  mechanical  features  of  these  F'ans  are  fully  covered  by 
patents,  and  a  substantial  guarantee  is  given  with  every  fan. 

Substantial  Construction.  Absolute  Reliability. 

Silent  Running.  Economical  in  Operation. 

Three-Speed  Regulator  Fitted. 


Sole  Manufacturers  and  Patentees : — 

TH€    CLECTRK   &    ORDNANC€    ACC€SSORI€S    CO.,    LTP., 

STELLITE  WORKS,  CHESTON  ROAD,  ASTON,  BIRMINGHAM. 

Telegrams  :  ••  Stellite  liiriuiiighaiu.'  Telephone-.  :  176  ami  179  Ea>t.  and  I'.o.  9.  Cuile  used  :  A.B  C.  jtli  Edition. 

LONDON  :— Baxter  S:  Cai-kter,  86,  Charing  Cross  Koad.  W.C.  ]  GLASGOW  .—J.  &.  A.  Andersox,  231,  St.  Vincent  Street. 

M.\NCHKSTER  :  -190,  Dcansgate.  MIDL.iNDS  :— 27,  Upper  Priory,  Birmingham. 

NEWCASTLE:—!.  W.  IIorlev,  Consett  Chambers.  |  .SOUTH  WALES:— C.  R.  Hough,  23,  Woodland  Park,  Newport  (Mon.i 

HANLEY  WORKS— Shelton  Potteries,  Hanley. 


STEEL-CLAD 
MOTORS. 


OPEN,  PROTECTED 

Or  ENTIRELY   ENCLOSED. 

1  H.P.     TO     200  H.P. 

VERY  SOLID  CONSTRUCTION. 
HIGHLY   EFFICIENT. 


We  also  make  Polyphase  Generators  and  Motors. 


MATHER  &  PLATT, 


LTD.,  Salford  Iron   Works, 

MANCHESTER. 


•JSS- 
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ECONOMY  IN  STEAM  CONSUMPTION.  ekctricallp=Driocn 


TWO    QUESTIONS 

POWER     STATION     ENGINEERS. 

(1)  Do  von   know  HOW   MUCH  STEAM   voiir  Engines  are  taking 

PER   KW.  HOUR? 

(2)  Do  you  know  THE  "MOST   ECONOMICAL   LOAD"  at  which 

to  run  your  Generators  ? 
If  your  Engines  or  Turbines  are  fitted  with  Surface  Condeuseis,  and  if  you 
arrange  your  air  pump  discharges  to  pass  through  a  small  tank,  fitted  -n-ith  a 
sharp-edged  V-uotch,  and  a 


Rotarp  Pump. 


««!:■£: A    RECORDER. 


9> 


the  above  information  may  be  obtained  very  quickly  whenever  required. 

Although  only  recently  introduced,  these  Recorders  are  already  at  work 
and  on  order  for  some  of  the  largest  electric  power  stations  in  the  Kingdom. 

For  full  part  kitlin%  zci:h:  to  : 

J.  E.  LEA,  B.Sc,  M.I.DSech.E., 

46,   BROWN  STREET,    MANCHESTER. 

that  the  impeller  may  be  readily  removed  through  this  same 
opening.  In  the  larger  sizes  of  fans  the  casings  are  also 
split  liorizontally  on  the  centre  line  of  the  fan  thus  forming  a 
top  and  bottom  half,  which  again  are  jointed  together  by 
means  of  angle  jointing  irons. 

These  fans  are  made  in  many  different  types  to  suit  the 
various  requirements  of  customers.  The  standard  type, 
as  illustrated  in  Fig.  2  is  arranged  for  belt  drive,  but  a  larger 
number  is  supplied  for  direct  coupling  to  continuous  and 
alternating  current  motors,  for  direct  coupling  to  steam 
engines,  and  as  a  matter  of  fact,  to  any  other  suitable 
power  agent.     A  motor  driven  fan  is  shown  in  Fig.  3. 

On  the  larger  sizes  of  fans  a  bearing  is  provided  on  tlie 
suction  inlet  side,  and  this  bearmg  is  generally  mounted  on 
an  "  A  "  shaped  cast-iron  stand,  or  on  a  cast-iron  wall  box 
whichever  may  be  most  convenient.  When  fans  are 
required  to  deal  with  hot  gases,  as  in  the  case  of  induced 
draught  fans,  the  outer  bearings  are  always  supplied  with 
water-cooled  jackets.  All  bearings  are  of  the  self -oiling 
type,  and  are  lined  with  patent  anti-friction  metal. 


IN  our  last  issue  we  published  some  general  information 
on  Siemens  rotary  pumps,  and  are  now  able  to  give 
additional  particulars  of  the  apparatus.  We  may 
jjreface  our  remarks  by  mentioning  that  these  pumps  are 
specially  suitable  for  small  cpiaiitities  of  water  and  medium 
heads,  in  which  case  they  possess  the  advantage  of  higher 
efficiency  as  compared  with  centrifugal  pumps. 


Fig.  3. — Parts  of  Siemens  Rotary  Pump. 

Fig.  1  shows  a  section  through  the  pump  ;  the  rotating 
part  consists  of  the  phosphor  bronze  shaft  ic,  the  enlarged 
central  part  of  which  is  provided  with  two  slots  at  right 
angles,  in  which  slide  the  vanes  Sj  and  s.^.  These  consist  of 
a  special  kind  of  vulcanite.  The  fixed  portion  of  the  pump 
consists  essentially  of  the  central  part  /),  containing  the 
working  chamber  and  the  flanges  for  inlet  and  outlet,  and 
two  covers  (^i  and  f/,.  These  three  parts  are  rigidly 
clamped  together  by  four  bolts.     The  part  'p  has  the  same 


Fig.  2.— Ordnance  Motor  Driven  Fan. 

.Mi  .siiafts  arc  iiuulc  from  Sieiiieiis-Marlin  best  iiukl  slccl 
and  fini.shed  bright  all  over.  The  fans  are  of  the  very  best 
workmanship  lliioiigliout,  and  tlie  makers  state  lliat  the 
avera"e  mecliaiiii'al  cHicieiicy  obtained  is  about  (>(•  \w\  cent. 
These  fana  arc  applied  for  a  number  of  different  purposes, 
.such  as  induced  and  forced  draught  for  factories,  electric 
light  station.^,  and  steam  power  generating  plants  of  all 
(lcscri|)tionM,  mine  vent ilat ion.  dust  remr)ving,  ventilation 
(plenum  and  exhausting)  cooling,  the  drying  of  paper  and 
timber,  Ac. 


Fig.  1.  -Section  through  Siemens  Rotary  Pump. 

wiiltli  as  the  vanes,  ami  the  elianiber  is  ,'<o  siiaped  as  just  to 
tdiiih  llic  enlarged  central  portion  of  the  shaft  at  the  top. 
The  inner  sides  of  the  covei's  (/,  and  (/„  are  fitted  with  brass 
discs,  which  serve  as  lateral  guides  for  the  rotating  vanes. 
Wiieii  the  shaft  is  rotated,  the  vanes  are  guided  by  the  innei- 
.surface  of  the  working  chamber,  the  action  being  assisted  by 
centrifugal  force,  which  pre.s.ses  the  vanes  agaiiLst  the  lower 
.sill  face  of  (he  cliainlier.  'I'lie  movement  of  the  vanes  is 
further  assisted  i)v  the  i)iessure  of  tiie  li(|uid.  A  small 
quantity  of  air.  wliiih  is  permitted  to  enter  through  a  suit- 
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Fig.   3. -Siemens  Rotary  Pump  Direct  Coupled  to  Induction  Motor. 


able  valve  into  the  suction  chamber,  provides  an  aii-  cushion 
and  ensures  a  practically  constant  velocity  of  the  outgoing 
water. 

The  motor  and  its  principal  parts  are  also  shown  in  Fig.  2. 
The  efficiency  remains  practically  con.stant  over  a  wide 
range  of  speed.     The  pump  may  be  driven  by  a  continuous 


current  or  three-phase  mo- 
tor, which  is  coupled  to  the 
])ump  by  means  of  a  flexible 
coupling  as  shown  in  Fig.  •"5. 

It  will  be  observed  from 
the  illustrations  that  a  pump- 
ing set  occupies  very  little 
space.  It  can  be  started 
and  stopped  either  by  hand 
or  automatically,  as  in  the 
case  of  water  tanks  in  which 
the  motor  is  cut  in  by  a  suit- 
able float  and  contact  de- 
vice when  the  water  level 
sinks  below  a  predetermined 
point,  and  is  shut  down  again 
when  the  water  level  has  been 
raised  to  the  desired  height. 

The  bearings  are  automa- 
tically lubi'icated  by  the 
water  passing  through  the 
))ump,  and  require  no  at- 
tention whatever.  The  only 
parts  requiring  renewal  at 
mtervals  are  the  vanes,  and 
these  are  inexpensive,  and 
can  be  replaced  very  quickly.  These  rotary  pumps  can 
also  be  driven  in  certain  cases  by  peti'ol  engines,  small 
steam  engines,  water  motors,  &c.  These  pumps  are  made 
for  various  capacities,  and  are  suitable  for  a  head  of  water 
up  to'about^20i:)ft. 
suction  at  all  times. 


They  have  the  advantage  of  a  good 


UN 


ELECT  RICAI. 

COMEANY 


NeMT  Prices  in 


Direct  or  Aiternatins^. 


Telegrams  :  Secabilis,  London. 
Telephone  Aos.  :    ^y^]  Gerrard: 


118-120,Gharmg  Gross  Road, 

LONDON,  W,G. 


SVVPLEMENT  to  "  The  Electrician."  Map  29.  1908, 


58 


Recording  Instruments 

For  A.C.  or  D.C.  Circuits. 
SWITCHBOARD  and  PORTABLE  PATTERNS. 

The  STANDARD  TYPE 


FOR   RECORDING 

CURRENT, 

VOLTAGE, 

POWER, 

SPEED, 

PRESSURE, 

VACUUM, 

FEEDER 

LOG, 

<&C..  Ac. 


.    .  Write  for  small  illustrated  Booklet.    .    . 
It  tells  you  how  to  "  record  "  successfully. 


Elliott  Brothers, 

Century  Works,  Lewisham,  LONDON,  S.E. 


Teleplioaes  :  218  and  237  DEPTFORD. 


Telegrams  :  OiiM  London. 


Ciectrical  Ventilation. 


IN  an  age  of  applied  science  we  may  naturally  expect 
to  find  ventilation  treated  in  a  scientific  manner. 
Whether  it  be  the  provision  of  pure  air  for  a  single 
room  or  a  whole  building  the  electrically-projjelled  fan  is 
unrivalled  as  a  ventilating  agent,  and  the  most  exacting  re- 
quirements in  this  field  can  now  be  met  by  standardised 
af)paratus  which  has  reached  its  present  stage  only  after 
many  years  exhaustive  tests.  Makers  of  electric  motor.'s 
have  contributed  largely  to  this  result,  and  have  materially 
advanced  the  practice  of  mechanical  ventilation  for  build- 
ings and  other  purposes.  We  are  apjjoaciiing  the  age  in 
which  the  provision  of  pure  air  in  large  and  .-mall  huililings 
will  be  a  necessity — probably  a  legal  necessity  'i'he  elec- 
tric motor  will,  a.s  a  matter  of  course,  figure  prominently  in 
the  bringing  about  of  this  desirable  state  of  affairs.  We 
attjibutc  tiic  |Ki|)ulaiity  of  the  electric-])r()peiled  fan  almost 
entirely  to  the  reliability  of  the  electric  motor,  and  in  this 
respect  we  cannot  but  identify  motor  makers  with  the  pro- 
gress made.  Fig.  1  illustrates  a  standard  iiropcllcr  fan, 
made  by  Electromotors  Limited,  driven  bv  a  two-pole  d.c. 
motor,  'i'lic  air  is  drawn  over  the  motor,  and  therefore  it 
tends  to  run  cool  at  all  times.  These  fans  are  made  by  the 
firm  mentioned  in  several  .standard  sizes  and  in  two  classes, 
suitable  for  high  and  ow  speeds. 

The  choice  of  a  fan  of  this  class  is  a  matter  upon  which 
we  may  fittingly  comment.  The  nnikers  dwell  upon  the 
importance  of  exercising  care  in  the  selection  of  a  fan  to 
meet  the  conditions  imposed.  W'ln'ie  the  outlets  are  not 
restricted  a  slow  speed  fan  will  answer  admirably.     A  fan 


of  this  type  has  the  advantage  of-being  silent,  while  the 
energy  consumed  for  the  amount  of  air  displaced  is  com- 
parativel}-  low.  For  instance  a  2.5  in.  fan,  similar  to  that 
illustrated,  running  at  550  revs,  per  min.,  will  discharge 


Fig.  1. — Electric  Propeller  Fan  driven  by  Two-pole  Motor. 

2:)racticallv  5,000  cubic  feet  of  air  per  min.,  and  the  motor 
will  absorb  240  watts.  The  same  fan,  if  run  at  700  revs, 
per  min.,  will  absorb  nearly  double  the  energy — namely, 
400  watts — but  its  capacity  in  air  moved  will  not  go  beyond 
6,300  cubic  ft.  per  min.  This  example  shows  the  import- 
ance of  selecting  a  slow  speed  fan  where\er  it  can  be  satis- 
factorilv  introduced. 


Fig.  2.    V«ntilatiiig'aad  Exhausting  Fan  direct  coupled  to  Molo;. 
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In  addition  to  the  propeller  fans  referred  to  above, 
Electromotors  Limited  also  supply  cased  fans  for  forced 
draught,  heating  and  Pooling  plants,  small  blowers  for 
smithies,  suction  gas  plants,  &c.  Motor  and  fan  are 
mounted  directlv  on  the  same  shaft  and  the  unit  is  com- 
pact and  of  neat  appearance. 

We  understand  that  Messrs.  Electromotors  Limited  have 
a  large  number  of  their  ventilating  specialities  installed  in 
hotels,  restaurants,  private  houses,  public  halls,  assembly 
rooms,  workshops,  foundries,  &c. 


Simplex  €uctric  Fans. 


FOR  the  present  fan  season  Messrs.  Simplex  Conduits 
Ltd.,  are  putting  forward  a  range  of  small  electric 
fans  which  merit  notice.  The  designs  are  provided 
with  motors  suitable  for  operation  on  a.c.  and  d.c.  circuits, 
and  in  the  case  of  the  latter  for  woiking  fi-oni  accumulators. 
We  understand  that  the  patterns  put  forward  are  stan- 
dardised throughout,  and  that  all  parts  are  interchangeable. 
The  d.c.  fan  has  round  field  frame  of  cast-iron  of  high 
magnetic  permeability  with  field  coils  wound  with  silk- 
covered  wire,  heavily  varnished.  These  coils  are  submitted 
to  a  pressure  test  of  1,000  volts  before  leaving  the  works. 
The  armature  is  drum  wound,  of  the  ironclad  type,  having 
windings  well  insulated  and  thoroughly  varnished  to  exclude 
moi.sture.  The  commutator  segments,  which  are  of  hard 
drawn  copper,  are  insulated  with  mica.  Concealed  within 
the  base  of  the  fan  is  the  speed  regulating  switch,  with 
german  silver  resistance  wire  wound  on  and  embedded  in 
asbestos.     The  alternate  current  fans  are  of  the  induction 


type,  the  rotor  being  built  up  of  soft  iron  laminations 
assembled  on  a  brass  spider.  This  is  ground  accurately  to 
size  to  run  as  closely  as  possible  to  the  stator.  The  other 
details  of  construction  are  similar  to  those  of  the  d.c.  fans. 
The  bearings  are  of  ample  pro])ortions,  and  the  oil  cups  are, 

we  undenstand, 

large  enough  to 
kee])  the  bearings 
running  cool  a 
whole  season  with- 
out refilling. 

Glancing  through 
the  latest  Simplex 
catalogue  of  fans 
we  find  almost 
every  known  type 
represented.  The 
u  n  i  V  e  r  s  a  1  d  e  s  k, 
t  r  u  n  n  i  o  n,  and 
bracket  fan,  for 
a.c.  and  d.c.  cii'- 
cuits,  is  a  useful 
pattern  in  that  by 
a  few  simple  adjust- 
ments the  fan  can 
be  turned  in  any 
direction,  and  also 
may' be  hung  on  the 
wall,  attached  to  the  ceiling,  or  planted  upright  on 
table  or  desk.  A  pattern  of  cabin  fan  for  alternating 
currents  is  .somewhat  striking,  in  that  it  can  be  applied  to 
low  rooms.  Four  sizes  of  this  pattern  are  listed,  two  of 
each  having  12  and  10  in.  diameter  blades  ;  the  energy 
consnmi)tinn   is  45  and  00  watts  I'espectively. 


Simplex   A.C.  Desk  Fan. 
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Siemens  €lcctric  fans. 

AMONG    tlie   product    of   Siemens   Brothers   Dynamo 
Works  Limited  are  electric  fans  of  all  the  usual  sizes 
and  types,  such  as  table  fans,  ceiling  fans  and  port- 
hole fans.     In  order  to  meet  all  possible  requirements  and 
conditions,  the  firm  gives  customers  the  choice  among  the 
following  types  of  fan  motors  : — Continuous-current  motors 


S'temeas  Ceili.ig  Fai- Short  Type. 

for  any  voltage  up  to  500  volts,  and  single-phase  commu- 
tator motors,  single-phase  induction  motors  and  three- 
phase  induction  motors  for  any  frequency  and  for  any  supply 
pressm-e  up  to  500  volts.  The  motors  are  of  the  protected 
type  or  of  the  totally-enclosed  type,  as  may  be  desired. 
The  brushes  are  of  carbon,  and  are  readily  accessible  for 


Siemens  Porthole  Fan  in  Hotel  Kitchen. 

in-pcction  and  renewal.  As  will  be  gathered  fiom  the 
adjoining  illustrations,  which  show  .several  dittorent  types, 
the  fans  are  neat  and  of  strong  design. 

All  the  table  fans  are  supplied  com]iloto  with   In.is  ■  wire 


guards  and  the  guards  and  blades  a'e  nickul  plated  if  re- 
quired. In  all  but  the  smallest  sizes  the  fan  may  be  rotated 
in  a  bearing  in  its  base  to  give  the  current  of  air  any  desired 
direction.  The  starting  and  speed-regulating  gear  is 
mounted  inside  the  base  of  fans  of  the  table  patterns,  but 
it  is  fixed  independently  of  the  fans  in  other  patterns. 
The   ceiling    fans  are   made    of   the   '"  short  "   or  "  long  " 


Siemens  PorthoU  Fan  in  the  Bathroom  of  a  Hospital. 

type,  as  desired,  in  the  latter  case  the  fan  is  attached  to 
the  end  of  a  suspension,  the  length  of  which  is  made  to 
order.  Porthole  fans  may  be  fixed  either  vertically  or 
horizontally,  and  may  be  fitted,  if  desired,  with  Iris  or 
Venetian  shutter.  The  Iris  shutter  is  a  convenient  adap- 
tation of  the  well-known  diaphragm  so  commonly  used 
in  photography.  It  is  not  automatic,  as  the  shutter  plates 
are  moved  Ijy  cords  de])onding  from  the  motor  support, 
but  it  effectively  excludes  air  when  the  fan  is  not  working. 
These  fans  have  been  before  the  ]ml)lic  some  years  now 
and  have  ])rove(l  highly  satisfactory  in  service. 


IMASCHINENFABRIK 
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I  KRAMOS   HOISTING   SPECIALITIES.   | 


1.  Mono-rail  Electric  Travelling  Hoists  and  Transporter.s 

2.  Spur    and     Worm-geared     Stationary     Hoisting     and 

Haulage  Winches. 

3.  Special  Electric  Hoisting  Gear  to  Specification. 

4.  Electro-lifting  Magnets  of  all  sizes  for  all  purposes. 

5.  Electric  Brake  Outfits  and  Brake  Magnets. 

Ask  for  Folder  32. 

KRAMOS  L"    BATH, 

7'rlc,Kra»is :  Krarios  Locksbrook  Bath. 
Iclcphom:    20  Wf'iton. 


€di$u)an  Fans. 


THE  approach  of  summer  has  brought  out  the  fan  hsts 
of  makers  and  suppliers  of  tliese  specialities.  We  use 
the  term  "  approach  "  advisedly,  because  at  the 
moment  of  writino;  it  is  uncertain  if  the  present  warm 
weather  will  continue.  Among  the  catalogues  recently 
issued  that  of  Messrs.  the  Edison  &  Swan  Co.,  relating  to 
electric  fans,  may  be  read  with  interest.  As  in  previous 
vears  the  company  is  putting  forward  a  varied  selection  of 
designs  upon  which  its  customers  can  draw  during  the 
warmer  months  of  the  year.  The  AandBtypefansare  supplied 


Ediswan  Fan  on  OscilUling  Base. 

for  continuous  and  alternate  currents,  the  first  mentioned 
being  a  high  ((uality  well-finished  de.sign.  The  d.c.  motors 
have  a  three-speed  regulator,  and  the  a.c.  machines  run  at  a 
fixed  speed.  The  standard  patterns  are  finished  in  black 
enamel.  The  fans  are  made  in  the  ordinary  desk  form,  and 
are  also  fitted  in  trunnions  being  in  addition  serviceable  as 
bracket  fans.  We  illustrate  various  typical  fans  herewith. 
Among  the  special  fans  we  may  mention  a  short  pattern  for 
ship  and  train  use.  It  is  essentially  intended  for  hot  climates 
and  sea  air,  consequently  the  insulation  of  the  windings  is 
specially  treated.  A  patented  bracket  is  one  of  the  features 
of  the  design,  this  being  arranged  to  allow  of  the  speedy 
removal  of  the  fan  when  not  required.  This  bracket  is 
fitted  with  a  swivel  which  can  be  locked  after  the  fan  is 
adjusted  to  the  position  required.     This  pattern  is  made 


in  three  sizes,  having  94  in.,  12  in.,  and  10  in.  blades.  A 
polished  and  lacquered  brass  guard  is  fitted  to  the  fan. 
Alternate-cm-rent  fans  figure  among  the  ceiling  patterns, 
two  types  being  put  forward,  one  of  these  is  a  slow  running 


Ediswan  Desk  Fan.        Ediswan  Suspended  Fan  with  Arrange- 
ment for  Revolving  the  Fan. 

machine  (170  revs,  per  min.),  which  can  be  switched  directly 
on  to  the  line  without  a  starting  resistance.  The  company's 
])orthole  fans  are  made  in  sizes  varying  from  '.'in.  to  16  in. 
diameter  of  blade,  and  they  are  arranged  for  both  horizontal 
and  vertical  working.     In  conjunction  with  these  automatic 


Edisu'an  D.C.  Ceiling  Fan. 
shutters  can  be  provided  which  open  under  ]iressure  of  the 
breeze  from  the  pan,  and  close  automatically  by  gravity  ; 
preventing  effectively  all  back  draughts.  A  larger  pattern 
of  porthole  fan  is  supplied  from  a  series  which  ranges  in  size 
from  VI  in.  to  liO  in.  diameter. 
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ERCOLEMARELLI&Go.. 


WorUs  in  Sesi:o  S.   Oiovainni. 

ESTABLISHED   1  890. 


MILAN. 


BRITISH  BRANCH  1 

LONDON: 

26,  Garlick  Hill,  Queen  Victoria  Street,  E.G. 


Telegraim:  --AUIzTrA  LONDJH 


DESK, 
BRACKET, 
CABIN, 
CEILING  and 
EXHAUST  FANS, 
for  any  Tension  and 
Periodicity. 


Telephone:  P.O.  CITY  768. 


The  Best  Alternating-cui-rent  Single-phase  Ceiling  Fan  of  the 
Induction  Type  is  our  "MAESTRALE"  4-Blade  60  in.  Sweep. 


30,000  Fans  always  in  Stock. 

Apply  for  Catalogms  in  English^  Fr^n:lt,  Gjrm  m,  Sp  mish  or  Italian. 


Great  Central  RIy 


Travel 

in 

Comfort 

by  the 

GREAT 

CENTRAL 

Railway. 


To   obtain   the    greatest 

benefit  from  your 

Holidays  you  should 

CHANGE  OF  A[R 
WHITSUNTIDE 


Spend  it 
in  the 
PLACE 
which 
SUITS 
you 
BEST, 


Express 
Corridor  Car  irai 


at  EXCURSION  FARES 

From   LONDON 
( Marylebone  Station). 


ns 


LIVERPOOL,  ISLE   OF  MAN  and  WEST  COAST. 

MIDLANDS  and  THE  NORTH, 

CLEETHORPES,  SCARBORO'  and  EAST  COAST. 

Vale    of   AYLESBURY,     CHILTERN    HILLS    and 
STRATFORD-ON  AVON. 


jV.r  ]i;irli(uliiih  of  Ivvciinsioii   Udol.mj,.  ...u   A, B.C.  Excursion 
Programme,   which    can    Im    obtained   free    on    application    at 

M.ii\l'  liMiir  Stafinn  anrl  AfTiirir^. 

SAM    FAY.  General    Manager. 


Ceiling  Fatis^ 


THE  electric  ceiling  fan  i.s  deservedly  popular  in  hotels 
and  restauvant.s  because  it  can  be  conveniently 
hung,  is  silent  in  working  and  requires  practically 
no  attention.  Ceiling  fans  are  more  widely  used  in  foreign 
countries,  and  especially  in  the  colonies,  than  the  desk  fan, 
probably  on  account  of  the  need  for  constantly  moving 
large  volumes  of  air.  Messrs.  Ercole,  Marelii  tt  Co.,  of 
Milan,  have  sjDecialised  in  fan  construction  for  many  years 
past,  and  thej-  have  regularly  applied  themselves  to  the 
task  of  perfecting,  wherever  possible,  small  motors  for  fan 
operation.  We  understand  that  special  machines  have 
been  designed  for  the  winding  of  armature  and  field  coils 
with  a  view  to  securing  uniformity  in  the  turns  and  even 
layers.  All  armature  coils  are  separately  impregnated 
and  varnished  before  being  dropped  into  the  slots  The 
makers  claim  that  these  precautions  ensure  the  windings 
against  risk  of  damage  due  to  damp  or  extremely  hot 
climates.  The  same  care  which  is  exercised  in  the  winding 
of  d.c.  motors  is  also  taken  with  a.c.  machines.  These 
latter  are  generally  of  the  induction  type,  and  are  applied 
to  the  driving  of  all  known  types  of  fans  for  bracket,  desk, 
wall  and  ceiling  use. 

Special  interest  attaches  to  the  alternating-current  ceil- 
ing fan,  known  as  the  ""  Maestrale  "  which  Me.ssrs.  Marell: 
have  just  put  on  the  market.  This  fan  is  fitted  with  four 
wooden    b'ades.  which    have    a    sweep   of    HO  in.,    and    is 


Marelli  Two-Blade  Ceiling  Fan  driven  by  Single-phase  Meter. 

driven  by  a  single-phase  induction  motor  with  short- 
circuited  rotor.  The  makers  state  that  this  fan  is 
absolutely  noiseless,  and  that  certain  features  give  it 
a  high  .starting  torque.  The  motor  can  also  start  with 
40  to  .50  per  cent,  of  the  normal  voltage.  An  indue 
tion  regulator  is  used  to  control  the  speed,  which  can  be 
varied  from  1()0  to  210  revs,  ])er  min.  It  is  stated  that  the 
energy  consumption  of  this  fan  is  extreme'y  'ow  in  pro- 
])()rtion  to  the  air  moved.  As  will  be  seen  by  Fig.  1,  tin' 
construction  of  the  fan  is  elegant  yet  substantial,  and  the 
])articular  pattern  ilhistrated  is  interesting  in  that  the 
stator  is  inside  the  inotoi',  the  latter  revolving  outside  it. 
The  ro:ating  inomher  is  supported  by  a  special  bearing, 
which  is  ke])t  iubiirated  by  a  grease  cup  at  the  base  of  the 
Ian.  This  transposition  of  rotor  and  stator  is  sai<l  to  con- 
s  (lerai)ly  lighten  tlie  con-itrnction  of  the  fan.  while  it  also 
assists  in  the  cooling  of  the  m  or,  which  li'iuN  to  heat  u|) 
sooner  than  the  stator. 

This  firm  also  manufactures  a.c,  single-phase  ceiling  fans 
fitted  wi  h  four  blades  of  I'l  in.  •■md  '.\'l  in,  sweeji,  and 
also  with  two  blades  of  .'Kiin.  and  44  in.  sweej).  as  illus- 
trated. The  firm  has  branches  in  Paris,  He;lin  and  the 
|)iin(ipal  towns  of  Italy  and  has  recently  opened  a  branch 
odice  at  2().  (Jarlick-hill,  Queen  Victoria  street.  London, 
K,C.,  mainly  to  further  its  export  tnnle.  which  is  a  verv 
extensive  one. 
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THE  MORDEY-FRICKER 
ELECTRICITY  METER  Cfe 
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N^  O  T  E  S. 


Is  the  Consulting  Engineer  Necessary? 

Wk  are  glad  to  notice  that  three  eorresijoudents  tlii.s 
•week  have  the  courage  to  sigu  their  names  to  their  opinions 
on  the  necessity  for  the  consulting  engineer,  and  that, 
whereas  the  correspondence  on  this  important  subject 
began  Ijy  being  wholly  anonymous,  in  the  present  issue  all 
the  communications  are  signed.  Mr.  W.  K.  Rawlijsgs 
directs  attention  to  a  difference  between  the  arcliiteet  and 
the  consulting  engineer,  to  the  disadvantage  of  the  latter. 
To  the  architect  application  is  made  in  the  first  instance 
when  a  man  desires  a  house,  but  as  the  lighting  is  a  matter 
of  comparatively  minor  importance,  the  architect  in  such  ' 


matters  applies  directly  to  the  electrical  contractor.  This, 
no  doubt,  is  often  the  case,  and  not  infrequently  the  result 
has  been  unfortunate,  if  not  disastrous.  Some  architects, 
on  the  other  hand,  recognise  that  electrical  matters  are  not 
of  a  simple  kind,  and  have  but  a  remote  connection  with 
architecture  and  plumbing,  and  they  prefer  to  follow  the 
safer  plan  of  referring  such  work  to  a  consulting  engineer. 
It  is,  of  course,  impossible  to  ensure  that  this  shall  always 
be  done,  but  we  think  that  the  desirability  of  doing  so 
might  be  impressed  upon  architects  if  suitable  means 
were  taken  to  do  so,  and  an  understanding  of  this  kind 
would  be  much  more  feasible  if  there  were  a  recognised 
list  of  consulting  engineers. 


Mr.  Gerald  Hooghwinkel  deals  with  the  gr<jwth  of  the 
consulting  engineer  as  a  class.  This  class  is  one  which, 
for  obvious  reasons,  can  be  entered  very  easily,  chiefly 
because  but  little  capital  is  required.  This  in  itself  is  a 
potent  reason  for  limiting  the  class  to  those  who  are  duly 
qualified,  and  to  those  in  whom  the  contractor  can  have 
some  contidence.  U  iliat  were  done  the  large  manufac- 
turer would  have  little  necessity  to  employ  so  large  an 
estimating  slafij  for  which  some  one  must  pay,  though  not 
necessarily  the  man  for  whom  the  work  is  done.  In  refer- 
ence to  this  system  i\Ir.  H(ji)GHWinkel  states  that  the  Eng- 
lish system,  that  is,  with  the  consultant,  is  at  least  10  jier 
cent,  the  cheaper  of  the  two. 


Messus.  Pooley  &  Austin  raise  some  interesting  points 
as  to  tlie  origin  of  some  of  the  evils  to  which  allusion  has 
lieen  made  on  previous  occasions.  It  is  pointed  out  that 
much  of  the  present  ditticulty  is  due  to  the  very  nature  of 
the  electrical  industry  ;  it  is  somewhat  Iiybrid  in  its  char- 
acter, it  does  not  stand  by  itself,  and  it  has  never  been 
organised  or  put  on  a  proper  basis.  Thus  the  good  of  the 
industry  as  a  whole  has  been  made  subservient  to  individual 
interests;  there  has  been  a  scramble  for  work  of  any  kind 
irrespective  of  price,  with  the  result  that  the  industry  has 
suffered  and  the  individual  has  lost  more  than  he  has 
gained  by  his  short-sighted  policy.  This  state  of  affairs 
would  have  been  much  improved  by  the  general  employ- 
ment of  the  consulting  engineer.  Although  the  consultant 
cannot  regulate  the  prices  tendered,  a  specification  is 
the  surest  preventative  of  tendering  in  the  dark,  and  of 
tendering  on  a  basis  which  it  is  hoped  will  be  mote 
favourable  than  that  of  some  other  comneting  contractor. 
With  regard  to  the  consulting  engineer  himself,  Messrs. 
Pooley  &   Austin  feel  that  he  has  in  many  cases  in 
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the  past  placed  himself  on  a  pedestal  from  which  to  look 
down  upon  the  manufacturer.  In  so'ne  cases,  no  doubt, 
this  has  been  the  case,  though  we  think  it  is  now  generally 
recognised  that  the  consultant  cannot  have  the  same  inti- 
mate knoM;ledge  as  the  manufacturer  when  it  comes  to  a 
question  of  details  of  apparatus.  The  function  of  the  con- 
sultant is  essentially  to  deal  with  a  scheme  as  a  whole, 
making  use  of  standard  apparatus,  except  in  those  cases 
whei-e  there  is  no  doubt  that  special  designs  are  desirab.le. 


Electrification  of  Railways. 

Although  there  has  been  a  tendency  to  wait  and  see 
what  other  companies  would  do,  it  may,  perhaps,  be  said, 
if  we  may  judge  by  the  evidence  given  before  the  Select 
Committee  considering  the  Power  Bills,  that  the  railways 
are  now  looking  seriously  into  the  question  of  electrifica- 
tion.    It  has  generally  been  thought  that  the  companies 
would  prefer  to  generate  power  for  themselves,  but  this 
does   not   seem   to  be   altogether   the   case.     The   Great 
Northern,  the   Great  Eastern,  and   the  London   &  North- 
western all  gave  figures  of  probalile  power  requirements. 
The  managing  director  of  the  London,  Tilbury  &  Southend 
Railway   expressed   the  opinion    that  his  company  were 
very  satisfied  with  the  results  so  far  obtained,  and  they 
wished  to  extend.     Suburban  lines  in  London  should  cer- 
tainl)'    offer  a  good  field,   and   until    this  field  has  been 
worked  we  cannot  expect  anything  to  be  done  in  the  nature 
of  main  line  electrification.     Unlike  certain  other  countries, 
coal  is  cheap  in  Great  Britain,  and  we  have  but  little  in  the 
way  of  water  power.     Where  water  power  is  abundant  it 
may  prove  an  important  factor  in  the  case,  as,  for  example, 
on  the  Bavarian  State  Railways.     In  our  last  issue  there 
appeared  an  abstract  of  a  report  dealing  with  these  rail- 
ways, the  subject  being  considered  with  that  completeness 
so  characteristic  of  German  investigations.  Owing  to  the  fact 
that  coal  is  expensive,  and  that  there  is  ample  water  power, 
the  electrification  of  the  whole  railway  system,  amounting 
in  1906  to  :>,976  miles,  has  been  under  consideration,  but 
it  has  been  decided  in  the  first  instance  to  electrify  quite  a 
small  portion  in  order  to  gain  experience.    It  is  recognised 
from  the  outset  that  electric  traction  can  only  be  a  cheaper 
system    than    steam    under   certain    conditions,  but  tliat 
there  are  other  very  marked  advantages  which  must  not  be 
forgotten.    1  n  tlie  particular  section  selected  for  experiment 
it  is  estimated  that  the  cost  of  electric  working,  excluding 
the  cost  of  energy,  will  amount  to  14'38d.  per  train-mile, 
a.s  compared  with  L'l  il.  for  steam  working.    The  two  systems 
will,however,be  on  an  equality  if  the  cost  of  electrical  energy 
rises  to  0'5d.  per  unit.  Those  engineer.s  who  are  pledged  to 
the  single-jjliasc  .system   will   mite  witii  .satisfaction  lb;it 
this  ])articular  .sy.steiii  is  to  lie  adopted,  and  is  regardc<l  as 
that  whicji  bust  fulfils  the  demands  of  main  line  working. 


The  Marconi  Company. 

Wk  have  discussed  elsewiiere  the  main  features  of  the 
new  issue  of  capital  by  Marconi'.s  Wireless  Telegraph  Co. 
(Ltd.)  It  will  be  gatliered  that  we  have  little  faith  in  the 
company's  ability  to  earn  a  jirofit  from  its  transatlantic 
service.  Wo  do  not  consider  that  dividend-earning  pros- 
pects are  ini])rovcd,  but  are  rather  retarded,  by  the 
lirofiosed  extension  of  the  tnin.satlantic  .service  by  means 
of  a  I'oldhu-Cupe  Cod   tran.sniis.sii)n    n|uipiiiciil.      It    is 


rather,  we  think,  in  the  development  of  its  original 
business,  including  the  manufacture  of  apparatu.s  for 
general  wireless  telegraphic  working  throughout  the  world, 
that  the  company  will  overcome  its  financial  troubles, 
which  are,  it  .seems  to  us,  considerable,  and  are  handicap- 
ping the  good  work  which  the  company  could  perform  if 
its  hands  were  free  of  this  particular  business.  The  share- 
holders have  already  waited  long  and  patiently  for  some 
return  upon  their  investments,  and  if  the  policy  of  sinking 
money  in  transatlantic  transmission  is  persisted  in,  they 
will  have  to  wait  much  longer. 


Theiie  is  one  point  in  the  prospectus  to  which,  perhaps, 
reference  might  here  be  made.  'Sir.  Maiicoxi  is  stated  to 
have  "  agreed  to  act  as  chief  engineer  to  the  company  for 
not  less  than  three  years."  Mr.  Marcoxi  is  also  acting  as 
managing  director,  and  the  duties  thus  imposed  upon  him 
must  be  of  a  somewhat  arduous  and  exacting  nature.  No 
mention  is  made  in  the  prospectus,  nor  was  the  subject 
referred  to  at  the  recent  meeting  of  the  company,  as  to 
whether  the  heavy  premium  of  insurance  on  Mr.  JiAntoxi's 
life  continues  to  be  paid  by  the  company.  There  can  be  no 
difierence  of  opinion  as  to  the  importance  to  the  company 
of  this  particular  matter. 


University  of  Leeds. — It  is  announced  that  Prof.  W.  H. 
Bragg,  F.R.S.,  professor  of  mathematics  and  physics  in  the 
L'niversity  of  Adelaide  since  1886,  has  been  appointed  to 
succeed  Prof.  Strouil  in  the  Cavendish  chair  of  physics  in  the 
University  of  Leeds. 

University  of  Cambridge. — On  the  occasion  of  the  installa- 
tion of  the  new  chancellor  (the  Right  Hon.  Lord  Kayleigh, 
O.M.,  P.E.S.),  on  June  17th,  it  is  proposed  to  confer,  among 
others,  honorary  degrees  upon  Hon.  C.  A.  Parsons,  F.K.S.,  Sir 
Andrew  Noble,  K.C.B.,  F.E.S.,  Sir  Wm.  Crookes,  F.K.S., 
Prof.  H.  Lamb,  F.K.S.,  and  Prof.  G.  D.  Liveing,  F.K.S. 

The  Late  Mr.  C.  H.  Reynolds. — At  the  sitting  of  the  Inter- 
national Telegraph  Conference  on  Wednesday  last  week,  the 
president  (Senhor  Pereira)  proposed  a  vote  of  condolence  widi 
the  family  of  the  late  Mr.  Keynohh.  This  was  unanimouslj' 
accorded,  and  subsequently  communicated  to  Mrs.  Reynolds. 

We  learn  that  tlie  funeral  takes  place  to  day  (Friday)  at 
Mortlak*)  Roman  Catholic  Cemetery  at  1 1:30  a  ni. 

Capacity  of  Cables. —We  regret  that  some  small  eirors 
crept  into  the  correspontlence  on  this  subject  in  our  last  issue. 
In  the  particulars  of  tests  given  by  'Mr.  F  J.  0.  Howe,  tlie  detlec- 
tion  at  the  time  of  di-scharge  of  10  seconds  should  have  lioon 
-470  instead  of  -.'570,  whilst  the  total  throw  sliould  ha\e 
been  1,040  instead  of  1,1  10. 

Sir  William  Preece. — Sir  William  Preece,  who  has  been 
anytiiing  but  well  for  more  than  two  years  past,  has  recently 
undergone  a  serious  operation.  Wo  are  pleased  to  say  tiiat 
the  operation  a]i[iears  to  have  been  entire!}-  successful,  and 
Sir  William  is  making  e.vcellent  progress  towards  rccoverv. 
Despite  the  serious  nuture  of  the  trouble,  Sir  William  is  in 
excellent  spirits,  and  is  looking  forward  to  being  in  harness 
again  before  m:iny  weeks  have  passed. 

Liconite  Leadless  Cable. — Willi  roferonco  to  our  description 
of  this  calile,  which  appeared  on  p.  2(i2  of  our  last  issue,  wo 
are  informed  liy  Messrs.  A.  iicndrichs,  of  Amsterdjim,  tho 
makers,  that  Messrs.  Wm.  Geipel  &  Co.,  Vulcan  Work?,  St. 
Thomas-street,  London,  S  K.,  are  their  agents  in  this 
country.  Tiie  latter  firm  are  exhiliiting  liooniie  and  licoiiito 
cable  on  Messrs.  Ilondiichs'  liehalf  at  stand  .\o.  '2G0  in  tho 
Miuhiiii'i-y  Hall  of  the  Fr.incolirilish  Exiiibition. 

Cable  Interruptions.  Dato  of  Intormption. 

Ciiyi'iiiH'  — Siiliiiiw ...     Miiy  12,  19t'8 

1,11s  raliniiH -Arioi-ifn  „ Mny  18.  1!K)8 

'riiiiiiliul     Doinornni    Tniii'   1,  1908 

1  >iir(l(iiiollc.'     ('iiii>(t4inlinoplu ,Juiio   1,1908 
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Royal  Society. — At  a  meeting  held  on  Thursday  2Sth  ult. 
Mrs.  Ayrtoii  gave  a  demonstration  of  "  Wave  Motion  in 
Water,"  in  connection  with  a  Paper  read  by  her  on  the  subject 
on  January  .SO,  1908,  before  this  Societ}\ 

Among  the  Papers  re  id  before  this  Society  at  the  meeting 
yesterday  afternoon  was  one  on  "  The  Electrical  t^Hialities  of 
Porcelain,  with  Special  Keference  to  Dielectric  Losses,"  by  Mr. 
H.  F.  Haworth. 

Royal  Institution. — At  a  general  monthly  meeting  of  this 
Institution,  held  on  Monday  last  under  the  presiilency  of  the 
Duke  of  Northumberland,  K.CI,,  the  chairman  announced  that 
he  had  nominated  the  following  as  vice-presidents  for  the 
ensuing  year  :  The  Eight  Hon.  the  Earl  of  Halsbury,  Dr. 
D.  W."C."Hood,  Dr.  Ludwig  Mond,  the  Right  Hon.  the  Earl 
of  Kosse,  Jlr.  Alexander  Siemens,  the  Kight  Hon.  Sir  James 
Stirling,  Sir  James  Crichton-Brownc  (treasurer),  and  Sir 
William  Crookes  (honorarj^  secretary). 

International  Telegraph  Conference. — On  Thursday  the 
delegates  to  the  Conference  and  the  representatives  of  the 
cable  and  telegraph  companies  assembletl  at  Lisbon  were 
entertained  in  the  groutids  of  the  Eastern  &  Associated  Tele- 
graph Companies'  station  at  Carcavellos,  the  guests,  who  in- 
cluded the  president  of  the  Council  (Senor  Alfredo  Pereira) 
and  the  British,  American  and  Eussian  ^linisters  to  Portugal, 
being  received  by  Sir  John  and  Lady  Denison-Pender.  A 
dinner  was  given  in  the  evening,  and  was  followed  by  a  recep- 
tion at  the  British  Legation. 

Wireless  Telegraph  Notes. — In  the  House  of  Commons  a 
few  days  ago  the  Secretary  of  State  for  India  was  asked 
whether  communication  by  wireless  telegraphy  had  been  es- 
tablished between  India  and  any  of  tho  other  British  posses- 
sions ;  and,  farther,  whether  anj^  wireless  telegraph  stations 
exist  in  the  Indian  Empire.  Mr.  Buchanan  replied  that,  so  far 
as  he  was  aware,  no  wireless  telegraph  communication  had  been 
established  between  India  and  any  other  British  possession. 
There  was  wireless  communication  between  Diamond  Island 
and  Port  Blair  and  between  Sanger  Island  and  the  pilot 
steamer  at  the  sandheads. 

Royal  Meteorological  Society. — At  a  meeting  of  this  Society 
held  on  Wednesday  27th  ult.,  under  the  presidency  of  Dr.  H.  E. 
Mill,  Mr.  S.  C.  Russell  read  a  Paper  on  "  Observations  on  the 
Colour  of  Lightning,  made  at  Epsom,  1903  to  1907.'"  He  had 
for  the  past  live  years  kept  a  record  of  the  colours  or  series  of 
colours  noted  during  each  thunderstorm  or  display  of  sheet 
lightning  and  had  tabulated  them.  He  had  thus  obtained  re- 
sults of  observations  of  fork  lightning  made  during  .57  thunder- 
storms and  78  observations  of  sheet  lightning.  It  appears  that 
in  fork  lightning  red  is  the  most  frequently  occarring  colour, 
followed  closely  by  blue,  the  least  frequent  colours  being 
orange  and  green.  White  is  of  thj  grextest  frequency  in  sheet 
lightning,  red  and  yellow  being  next.  It  seems  that  the  pre- 
sence of  hail,  when  occurring  in  association  with  a  thunder- 
storm, is  intimately  connected  with  blue  lightning. 

Lightning  and  Wireless  Telegraph  Stations. — While  dis- 
cussion ranges  round  the  question  of  the  damage  caused 
to  submerged  telegraph  cables  by  steam  trawlers,  recent  hap- 
penings show  that  danger  of  no  little  seriousness  attends 
the  operations  of  wireless  telegraphy.  During  the  thunder- 
storm on  Tuesda)",  Mr.  H.  Prout,  the  wireless  operator  who 
was  on  duty  at  the  L.B.  iV  S.C.  wireless  station  at  Xewhaven, 
Sussex,  underwent  a  somewhat  troublesome  e.tperience,  which, 
although  not  so  uncanny  as  the  half-penny  papers  would  have 
us  believe,  was  quite  sufficiently  exciting  for  Mr.  Prout  per- 
sonally, as  he  received  a  very  severe  shock  and  had  to  be  relieved 
of  his  duties  for  a  time.  Considerable  damage,  too,  was  done 
to  the  station  and  apparatus  bj'the  lightning.  The  experience 
at  Newhaven  would  show  that  the  most  complete  arrangements 
must  be  made  to  protect  these  stations  from  the  etl'ects  of 
lightning.  Obviously,  some  stations  will  be  more  exposed  to 
this  class  of  danger  tlian  others. 

The  Institution  of  Civil  Engineers  — The  Council  of  this 
Institution  propose  to  award  annually  a  prize  to  be  called  the 
Indian  Premium  to  the  author,  being  a  corporate  member  of 
the  Institution  in  practice  in  India,  of  the  best  Paper  received 
during  the  year  on  a  subject  connected  with  Indian  engineer- 
ing. This  special  award,  which  when  made  will  be  irrespective 


of  any  other  recognition  of  the  merits  of  such  Paper  which  the 
Council  may  accord  to  it  in  the  ordinary  course,  is  derived 
from  the  proceeds  of  certain  trust  funds  conve3'ed  to  the  In- 
stitution on  the  closing  of  the  Eoyal  Indian  Engineering 
College,  ami  will  be  of  the  value  of  about  £.'?.'i  annually.  The 
Council  further  propose  that  the  income  of  a  legacy  of  £1,000 
bequeathed  by  the  late  Mr.  L.  F.  Vernon-Harcourt  to  the  In- 
stitution be  applied,  in  general  accordance  with  the  testator's 
wishes,  to  provide  for  a  biennial  lecture  on  some  subject 
relating  to  rivers,  canals,  or  maritime  engineering  to  be  de- 
livered before  meetings  of  students  of  the  Institution  in 
London  and  before  such  of  the  provincial  associations  of 
students  as  the  Council  may  determine  from  time  to  time. 
The  Council  recently  have  accepted  on  behalf  of  the  Institu- 
tion a  legacy  of  £1,000,  bequeathed  by  the  late  Mr.  F.  W. 
Webb,  to  be  applied  to  establish  a  "  Webb  Prize,''  to  be 
awarded  by  the  Council  once  in  every  three  years,  or  oftener, 
as  the  Council  may  think  fit,  for  the  best  Paper  submitted  to 
the  Institution  on  "  Railway  Machinery,"  or  upon  some  branch 
of  railway  machinery  which  maybe  prescribed  by  the  Council. 
The  Tramways  and  Light  Railways  Association. — The 
Olfi''iiil  Circular  of  this  Association  for  May  announces  that 
the  Tramway  Congress  of  the  Associatiou  will  be  h^ld  at  the 
Franco-British  Exhibition  on  July  9th  and  10th.  The  morn- 
ings only  will  be  devoted  to  business  :  this  will  leave  the  out- 
of-town  members,  a  large  number  of  whom  are  expected  to 
attend,  free  to  visit  the  many  attractions  of  the  Exhibition 
during  the  afternoons.  Members  will  be  received  by  the 
Chairman  of  the  Association  and  the  members  of  the  Reception 
committee  in  the  Congress  Hall  at  10:30  a.m.  on  Thursday, 
July  9th.  At  11  a.m.  Sir  Clifton  Robinson,  one  of  the  vice- 
presidents,  will  deliver  a  lecture  ou  "  The  Tramways  of  the 
AVorld.''  At  12  noon  Mr.  A.  H.  Gibbings,  member  of  the 
Association,  will  read  a  Paper  on  "Tramway  Eail  Joints." 
At  11  a.m.  on  Friday,  .July  10th,  Mr.  A.  L.  C.  Fell,  vice- 
chairman  of  the  Association,  will  take  the  chair ;  Prof.  C  A. 
Carus- Wilson  will  deliver  a  lecture  on  "Rail  Corrugation," 
with  illustrations  of  his  experiments.  A  meeting  will  be  held 
at  the  Association's  ottices  on  .July  24th,  when  there  will  be  a 
discussion  on  this  lecture.  At  7:30  p.m.  on  Friday,  Jul}'  10th, 
the  Banqueting  Hall  will  be  reserved  for  dinner,  for  the  use  of 
members  and  their  friends  (including  ladies).  Applications 
for  tickets  should  be  sent  as  early  as  possible  to  the  Secretary, 
3.1,  Parliament-street,  S.W.  The  Ch-iular  contain?  other 
matters  relating  to  the  Association :  the  final  decision  of  the 
Court  of  Appeal,  given  on  March  13th  last,  in  a  case  relating 
to  repairs  of  permanent  way  which  has  bean  going  on  since 
1904  ;  also  the  report  to  the  Halifax  Corporation  of  Major 
Cardew  and  Mr.  Graham  Harris 


ARRANGEMENTS  FOR  THE  WEEK. 


FRIDAY,  June  5tli  (to-day). 

RoY.\L  Institution'. 
up.  III.     Meeting  at  Albemarle-street.     Discourse  on '"  The  Nadir 
of  Temperatuie   and  Allied  Problems,"  bj*  Prof.  Sir  James 
Dewar,  F.R.S. 
TDESDAY,  June  9th. 

F.\R.\D.\V  .SllCIETV. 

S p.m.  Meeting  at  the  Institution  ot  Electrical  Enprineers,  92, 
Victoria- street.  Paper  on  '■  The  Utilisation  of  Atmo.s|)heric 
Nitrogen  in  the  Production  of  Calcium  Cj-anamide  and  its  Use 
in  Agriculture  and  Chemistry,"  by  Dr.  A.  R.  Frank. 

WEDNESDAY,  June  lOth. 

Instititk  of  Metal.s. 
.'■.,:0  p.m.     Inaugural   Mneting   at  the  Institution   of  Mechanical 
Engineers,  Storev"s-gate,  under  the  presidency  of  Sir  W'm. 
WMte.  K.CB.,  F.R.S. 
FRIDAY,  June  12ih. 

PlIVSKAL   SOlIETV. 

S  p.m.  Meeting  in  the  Physics  Laboratory  of  the  Royal  College  of 
Science,  Imperial  Institute-road,  South  Kensington.  Agenda  : 
''Experiments  on  a  Directive  System  of  \Vireless  Tele- 
graphy,' by  Messrs  Bellini  and"  Tosi  ;  "  On  the  liateral 
Vibration  and  Deflection  of  Clamped  Directed  Bars,"  by  Dr. 
Moiiow  ;  "  On  tho  Resistance  of  a  Conductor  of  Uniform 
Thickness  who.se  Breadth  suddenly  Changes  and  on  the 
Shapes  of  the  .Stream  Lines,"  by  Prof.  Lees  :  '•  On  the  Self- 
Inductance  of  Two  Parallel  Wires,"  by  Dr.  Nicholson;  "On 
Homogeneous  Secondary  Radiation,"  by  Dr.  Barkia  and  Mr. 
Sadler;  and  "Notes  on  the  Motion  of  a  Corpuscle  and  ou 
Cloud  Formation,  '  by  Prof.  .Morton. 
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ELECTRIC  TRACTION  ON  RAILWAYS.* 

VI.— GENERAL  COMPARISON  OF  CONTINUOUS  AND 

ALTERNATING-CURRENT  TRACTION. 

BY   PHILIP   DAWSON. 

(Continued  from  pof/e  208.) 

Summary. — The  author,  having  discussed  the  characteristics  of  con- 
tinuous-current and  three-)ihase  traction  motors  in  our  issues  of  January 
31st  and  February  2ith  respectively,  now  passes  on  to  the  considera- 
tion of  the  single-phase  motor.  After  summarising  the  development 
of  this  motor  from  the  historical  point  of  view  the  author  gives  par- 
ticulars of  the  Westinghouse,  Oerlikon,  Siemcns-Schuckert,  General 
Electric  and  Eichberg  motors. 

So  far  we  have  discussed  the  standard  series  motois  practi- 
cally constructed,  and  already  in  actual  use,  but  we  must 
now  consider  the  other  ty23e  generally  known  under  the  name 
of  "  compensated  repulsion  "  motor,  as  constructed  by  the 
Allgemeine  Elektricitats  Gesellschaft,  of  Berlm,  and  patented 
and  designed  by  Dr.  Friedrich  Eichberg.  But  before  doing 
BO  it  may  be  interesting  to  briefly  summarise  the  particular 
characteristics  common  to  practically  all  series  single-phase 
motors. 

The  voltage  at  the  terminals  of  a  motor  is,  as  far  as  present 
experience  shows,  limited  to  a  maximum  of  300  volts, 
which,  however,  is  very  rarelv  reached,  the  practiced 
maximum  being  nearer  250  volts,  and  the  average  power 


armatiu-e  circuit  between  the  armature  coil  and  the  com- 
mutator segments.  (.3)  The  cm'rents  dealt  with  by  the  con- 
tactors are  at  the  low  pressure  of  2.50  to  300  volts. 

We  win  now  consider  the  compensated  repulsion  type  of 
motor  so  successfully  developed  by  Dr.  Friedrich  Eichberg. 

The  motor  consists  of  a  stator  (see  Fig.  41)  like  that  of  the 
ordinary  induction  motor  with  a  series  single-phase  winding 
in  slots,  and  a  commutator  armature  or  rotor  (Fig.  42) 
arranged  in  the  same  way  as  that  of  the  D.C.  motor.  Two 
brush  holders  are  fixed  over  the  armature  having  their  axis 
at  90  degi'ees.  Fig.  43  is  a  diagram  of  the  connections. 
The  first  holder,  whose  axis  is  parallel  with  that  of  the  stator 
winding,  is  short  chcuited  and  carries  the  proper  working 
current,  which  is  induced  by  the  main  magnetising  field  in 
the  du-ection  of  the  axis  of  the  stator  winding.  The  second 
brush  holder  is  connected  to  the  secondary  of  an  auto-trans- 
former in  the  main  cucuit,  and  carries  only  the  magnetisa- 
tion currents  which  produce  a  cross  field  at  right  angles  to 
the  first  mentioned  field.  This,  with  the  stator  current, 
provides  the  effective  torque. 

Sparkless  commutation  is  secirred  by  the  arrangement  of 
the  two  separate  fields.  The  E.M.F.  which  will  be  produced 
through  the  induction  of  the  field  ui  the  short-circuited 
winding  will  entirely  disappear  as  the  speed  increases  by 
reason  of  the  E.M.F.   produced  through  rotation  in  the 


Exit  of  air 

drawn  througb 

armature  for 

veutilation. 


Commutating 
coil. 


"Fia.  41. — St.vtor  ok  Wintkr  Kii:hi!EK(;  llSii.i'.  SiN'ia.i;.i'ii..\sE  Motor 


Fi(^  42. — Rotor  or  Arm.\tire  of  Winter  Eichberg  Siucle-ph  \se 
115 II. 1'.  Railway'  Motor  Manckai-tlred  hy  the  Allgemeine  Elek- 

TRICIT.iT.S  Gksellsi'hakt.   Bkki.in. 


factor  being  probably  in  the  neighbourhood  of  87  per  cent., 
and  conse(|Ufutly  it  is  at  this  pressuie.  and  witli  a  fairlv 
low  power  factor  for  the  few  seconds  whicii  must  elap.se  while 
speed  is  being  gathered,  that  the  currents  which  have  to  be 
handled  by  the  contactors,  reversers  and  other  main  con- 
trolling gear  liave  to  be  ascertained.  It  will  also  be  seen 
that  although  in  some  cases  eacli  set  df  motors  for  service 
reasons  are  generally  restricted  to  two.  although  the  original 
scries  motor  only  required  one  transformer,  a  secondary 
exciting  series  transformer  is  in  many  cases  utili.sed.  as  is 
done  for  instance  both  by  the  ( )eiliki)n  ('oinjianv  and  Messrs. 
Siemens  Schuckert,  and  furtlu'iinore  that  except  in  those 
exceptional  ca.ses  where  the  number  of  commutator  seg- 
m?nts  is  very  large  and  the  voltage  between  sections  can 
therefore  lie  considerably  reduced,  resistance  leads  between 
the  armature  coils  and  the  conunutator  segnuMits  are  a 
necessity,  with  the  result  that  care  must  be  taken  not  to 
allow  heavy  currents  to  circulate  through  the  arniatine, 
except  when  it  is  revolviiiijr.  for  if  the  currents  liad  to  be 
carried  for  any  apprecial)!e  tune  by  one  resistance  lead  tiiere 
would  be  danger  of  its  beina  burnt  out.  The  two  jirincipal 
features  of  tlie  series  .system  tlierefore  are: — (I)  A  trans- 
former is  essential  and  the  piessure  of  current  to  motors 
cannot  exceed  2."jO  to  .300  volts.  (2)  In  practice  it  has 
generally  been  found  necessary  to  put  resistances  in  the 
*  Copyright.    All  rights  of  roproduotioo  ore  reserved. 


second  field.  Also  in  tiu^  siiort-circuited  winding  there  will 
be  induced  an  E.M.F.  which  is  independent  of  the  speed, 
and  which  cannot  be  in  any  way  reduced. 

An  E.M.F.  will  fmther  be  produced  m  the  exciting  circuit 
of  the  rotor  by  reason  of  its  rotation.  This  E.M.F.  will 
not  only  be  able  to  reduce  the  injurious  E.M.F.  of  self 
induction  of  tiiis  circuit,  hut  also  the  E.M.F.  arising  fi-om  the 
primary  and  secondary  leakage  flux,  that  is  to  say  as  the 
speed  increases  the  power  factor  apjiroaclies  the  value 
unity,  which  value  can  be  kept  con.stant  within  l)road  limits 
by  rea.son  of  the  special  form  of  regulation. 

Thus  one  can  make  tiie  air  gap  practically  as  big  as  in 
the  D.C.  machine  without  affecting  the  electrical  value, 
and  have  open  stator  slots  instead  of  closed  oiu^s.  The  ratio 
of  1  ransforination  of  tlie  exciter  transformer  can  be  regulated 
by  changing  the  contact  point  on  the  winding.  When  the 
auto-transforuier  is  kejit  at  a  particular  ratio  of  transfor- 
mation, the  motor  works  exactly  like  a  D.C.  series  motor 
that  is  to  say.  the  curn^nt  streiigtii  anil  moment  have  their 
greatest  value  at  .standstill,  and  both  fall  off  with  increasing 
speed. 

This  happens  in  the  following  way  :  a  given  line  current 
corresponds  to  a  current  in  the  exciter  circuit,  ])roportional 
to  the  raliii  nf  ( lansfdrniatioii,  to  wliicli  the  field  will  also  be 
proportional.  My  rolati<in  in  this  field  an  E.M.F.  is  pro- 
duced  in   the  short-circuited   brnsh  circuit,   which   is  pro- 
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portioual  to  the  instantaneous  speed,  and  wliicli  opposes 
the  E.M.F.  induced  by  tlie  principal  field  <j>. 

The  difference  of  tliese  two  electromotive  forces  causes 
a  current  to  flow  in  the  short-circuited  circuit,  to  which  the 
current  in  tlie  stator  corresponds.  This  produces,  as  already 
shown,  the  efTective  turning  moment ;  the  exciter  field  F 
working  with  it  to  this  end.  When  this  moment  is  gi'eater 
than  the  required  working  moment  it  then  follows  that  both 
the  speed  of  the  motor  and  the  counter  E.M.F.  increase  ; 
the  short-circuit  cirrrent,  the  total  cm-rent,  and  so  the  exciter 
current  antl  field  then  decrease. 

The  field  and  current,  which  together  produce  the  moment, 
both  decrease  with  incvea.sing  speed,  and  so  a  speed  will 
ultimately  be  established  at  which  the  obtained  and  required 
moments  will  be  equal.  Through  the  turning  of  the  rotor 
in  the  field,  an  E.M.F.  is  produced  which  opposes  the  self 
induction  of  the  exciter  circuit ;  that  is  the  impedance  of 
the  exciter  circuit,  and  thence  the  E.M.F.  produced  by  the 
exciter  circuit,  decrease  with  increasing  speed. 


^r 


Fig 


45. — Di.iGRAM  Showing  Principal  Connections  of  Winter 

ElCHEERr;   SiXCLE-PHASB   MoTOR. 


B  Also  the  apparent  impedance  of  the  auto- transformer 
■decreases  and  with  increasing  speeds  a  greater  part  of  the 
■total  voltage  goes  to  the  stator  ;  thereby  the  E.M.F.  induced 
pn  the  short-CLi-cuited  circuit  increases,  and  the  .speed  must 
still  further  increase  in  order  to  produce  a  counter  force  to 
balance  the  propelling  force. 

Xow  diminish  the  ratio  of  transformation  of  the  auto 
transformer  ;  this  will  have  the  effect  of  displacing  the 
characteristic  curve  of  the  motor  in  such  a  wav  that  the 
same  moment  which  before  corresponded  to  a  speed  N,  now 
corresponds  to  a  greater  speed  X,  ;  the  same  speed  corre- 
sponds to  a  greater  moment  than  formerly,  the  standstill 
moment  is  also  greater. 

The  reason  that  with  a  greater  number  of  secondary  turns 
of  the  auto-transformer  the  characteristics  of  the  motor  are 
higher  is  as  follows  : — The  exciter  current  is,  as  explained, 
proportional  to  the  ratio  of  tran.sformation  of  tlie  primary 
to  the  secondary,  thus  it  decreases  for  the  same  line  current 
with  an  increasing  number  of  secondary  turns.  The  exciter 
field,  of  course,  decreases  with  the  current,  and  the  motor 
must  have  an  increased  speed  to  produce  the  necessarv 
counter  E.M.F.  The  same  line  current  corresponds  now  to 
a  smaller  moment  and  a  gi-eater  speed  than  formerly.  In 
a  similar  way  the  starting  of  the  motor  will  be  effected  by 


changing  the  ratio  of  transformation  of  the  regulating  trans- 
former. 

At  standstill  the  current-circuit  of  the  exciter  brushes 
remains  interru[)od.  The  primary  winding  of  the  auto- 
transformer  works  as  a  choking  coil,  and  the  whole  motor  has 
now  but  little  current  flowing  through  it.  It  is  thus  super- 
fluous to  open  the  high-ten.sion  primary  winding  of  the  motor 
to  stop,  it  is  sufficient  to  open  tiio  exciter  circuit  (low  ten- 
sion), for  the  motor  will  only  run  when  the  exciter  circuit  is 
closed.  When  the  motor  stands  still  close  first  the  stator 
circuit  and  then  the  exciter  circuit,  which  will  start  the 
motor,  the  sjjeed  will  increase  and  the  current  decrease. 

After  the  speed  has  been  obtained  which  corresponds  to 
the  required  torque,  the  next  point  of  the  regulatory  trans- 
former will  be  connected.  Instantly  the  current  and 
torque  will  increase,  since  for  the  second  point  the  same  speed 
corresponds  to  a  greater  moment  than  the  first.  Then  the 
cmrent  strength  again  begins  to  decrease  and  the  speed  to 
increase,  and  when  the  steady  speed  for  the  second  point  has 
been  obtained,  move  to  the  third,  and  so  on,  till  the  required 
torque  at  the  required  speed  is  obtained.  So  that  at  each 
particular  point  the  motor  always  runs  in  the  neighbourhood 
of  the  speed  most  suitable  for  this  point,  that  is  to  say, 
cos  <f>  is  pretty  well  constant  at  unity  during  the  starting 


M  Main  stator  magnetising  coils.  C  Commutating  coils.  A  Exciting  auto-trans, 
formers.  E  Exciting  brushes.  S  Sliort-circuited  brushes.  B  Switch  closed  in- 
order  to  secure  sparkless  running  with  heavy  loads.  K  Contactors  operated  by  elec- 
tromagnets operated  by  the  master  controller. 

Fig.  44.— Diagram  of  Connections  of  EtCHBBRG  Low-tension  Single- 
phase  Compensated  Repulsion  Motor  as  proposed  for  London, 
Brighton  &  Sooth  Coast  Railway. 

period.  Resistance  losses  do  not  come  in  at  the  start.  AVhen 
the  motor  fii'st  starts  the  cmrents  are  not  quite  the  same 
as  in  the  D.C.  machine. 

The  motor  is  necessarily  changing  the  direction  of  the 
cm-rent  in  the  exciter  cucuit  by  means  of  the  usual  two 
pole  low-tension  switch.  In  this  motor,  starting,  regidat- 
ing,  and  reversing  are  all  accomplished  on  the  low  tension 
side.  It  will  be  noted  that  in  this  type  of  motor  it  will  be 
quite  possible  to  so  construct  it  that  the  only  cm-rent  requii-- 
ing  to  be  transformed  is  that  used  for  excitation  purposes, 
and  supplied  to  the  excitation  brushes  on  the  commutator. 
Tims  as  far  as  possibility  of  being  worked  du:ectly  off  the 
high  tension  working  conductors,  this  type  of  single  phase 
motor  is  on  a  par  with  the  three  phase  motor,  only  that  owing 
to  the  fact  of  only  one  overhead  conductor  being  necessary 
there  is  no  theoretical  reason  why  this  motor  should  not  have 
its  stator  windings  constructed  for  anything  up  to  say 
10.000  volts. 

There  are,  however,  practical  reasons  both  from  the  point 
of  view  of  cost  of  manufacture  and  upkeep,  as  well  as  the 
increase  in  size  of  machines  (space  for  which  is  limited), 
which  make  it  undesirable  in  practice  to  have  any  motor 
winding  wound  for  extra  high  tension  ;  in  fact  the  only 
extra  high  tension  winding  which  present  experience  indi- 
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cates  can  be  tolerated  on  a  car  are  those  which  are  cased 
with  a  metallic  case,  and  covered  witli  oil.  And  this  remark 
would  seem  to  apply  to  all  alternating  current  systems  no 
matter  wliether  polyphase  or  single  phase. 

Fig.  a  represents  the  diagram  of  a  motor  similar  to  the 
comiections  of  those  that  will  be  used  on  the  motors  for  the 
London,  Brighton  &  South  Coast  Railway  electrification, 
and  this  diagram  must  be  considered  simultaneously  with 
Fig.  41 .  which  illustrates  the  stator  of  these  motors,  and  shows 
the  magnetising  and  commutating  coils  in  position.  It  will 
be  noted  that  the  magnetism  and  commutating  windings  can 
be  varied  by  closing  and  opening  the  switch  B.  such  move- 
ment in  practice,  of  course,  being  effected  by  a  special  con- 
tactor operated  by  the  master  controller  ;  experience  would 
seem  to  show  that  the  simplest  way  would  be  to  have  the 
switch  constantly  closed. 

The  latest  method  of  connections  is  shown  in  Fig.  4ri. 
In  this  arrangement  the  exciter  transformer  is  placed  in 
series  with  the  magnetising  and  commutating  coils,  and  the 
commutation  can,  by  means  of  what  may  be  called  over 
compensation,  be  improved  for  high  currents. 

The  speed  regulation  is  effected  in  this  arrangement  by 
changing  simultaneously  the  ratio  both  of  the  exciting  and 
main  transformer  as  shown  in  the  diagram,  and  furthermore, 
by  this  means  it  is  quite  impossible  that  greater  pressure 
should  be  applied  to  the  terminals  of  the  regulating  trans- 
former than  that  corresponding  to  the  motor  armature.     In 


j  fan,  assists  in  drawing  air  in  through  the  shaft  at  th 

commutator  end  of  the  rotor.  The  general  appearance 
I  of  such  a  motor  is  clearly  shown  in  Fig.  45,  which  repre- 
I  sents  a  200  h.p.  motor.  The  actual  characteristic  curves 
deduced  from  actual  tests  carried  out  specially  for  the 
writer  are  given  in  Fig.  46  for  the  single-phase  motors 
now  in  practical  operation  on  the  Hambm'g  Blankenese 
Altona  line,  an  important  submban  railway  owned  by  the 
Prussian  Government,  and  the  services  already  obtained  on 
this  Ime  have  brought  about  the  decision  of  the  Prussian 
Minister  for  Railways  to  electrifv  the  whole  of  the  Berlin 


^^^^ 


Fii:.  45.— A. E.G.  Ekhkkki^  200  n.r.  Si.n<;le-i'hase  Motor. 

other  words  the  difference  between  this  system  of  connection 
and  that  previously  used  consists  in  an  electrical  connection 
as  well  as  a  magnetic  connection  between  the  rotor  and 
stator  circuits.  The  difference  is  clearly  shown  by  looking 
at  Fig.  43  already  referred  to,  and  Fig.  44,  from  which  it  will 
be  seen  that  in  this  latter  arrangement  there  is  no  direct 
connection  between  the  rotor,  stator  and  regulating  trans- 
former circuits. 

This  diagram  also  clearly  shows  why  it  is  that  the  con- 
tactors only  deal  with  currents  at  7oO  volts  instead  of  at 
half  or  one-third  of  this  ])ressurc,  i.e.,  250  volts  as  must 
necessarily  be  the  case  with  the  plain  series  single-phase 
motor,  and  therefore  have  much  smaller  currents  to  control 
than  in  tiio  case  of  the  series  machine  ;  also  a  stator  wind- 
ing of  the  distributed  |)ortion  is  used  as  is  the  case  with  the 
majority  r)f  the  other  single-phase  motors  already  discussed. 
Fig.  42  is  a  view  of  tiie  rotor  of  this  machine.  The  armature 
punchings  have  special  holes  punched,  the  .shaft  at  its 
commutator  end  is  hollow  and  air  is  sucked  through  it, 
which  escapes  through  holes  specially  devised  in  the  shaft 
at  the  armature  end  of  the  commutator,  so  that  from  these  it 
passes  through  t  he  rotor  punchings,  escaping  at  the  other  end 
through  lioles  arranged  at  the  periphery  of  a  special  di.sc. 
shown  in  the  illustration,  which,  acting  like  a  cenlifugal 


l-u 
0-9 

11-8 
C  0-7 
.|o-6 
g  0-5 
!i;  0-4 


50 
io 
3  10 
35 
30 


2,4011 

2,3011 

2,2i"i 

2,100 

2,000 

1,000 

l.sOO 

1,700 

1,600 

l,."iUO 

.*■  1,4"0 

c"  1,300 

*^  1,200 

'5  1,100 

S  1,000 

900 

800 

700 

600 

500 

4110 

3IK1 

2"0 

100 

"I 

2       4       C       ,s     111     12    14     11)     18     20    22     24     20    28    30    32     3* 
Ampei-es, 

Fii;.  45. — CiLiRACTERisTie  Curves  of  Eichbero  CoMPENSATEoiREm.- 

sioN  Motors  for  the  BLANKENESE-HAMBURG-H.issELBKOoK  Line. 

li.oOo  volts,  25  ru,  Gear  ratio  1:426.     Wheel  ilmmeler=l   meter.    Cjnstructed  by  the 
Allgcmeine  ElektricitiitaGcsellsobaft,  Berliu. 

uiban  and  suburban  railway  system,  known  under  the  name 
of  Ring,  Stadt  und  Vorort  Bahn,  comprising  over  350  miles 
of  single  track,  by  the  year  1920,  the  first  half  to  be  com- 
pleted by  1913,  and  all  on  the  same  system  that  has  proved 
so  satisfactory  on  the  Hambiug  lines  ;  the  only  difference 
being  that  the  voltage  used  for  the  overhead  working  con- 
ductor will  have  a  pressure  of  10,000  volts  instead  of  (5,000 
volts,  as  is  the  case  in  Hamburg. 

{To  be  continued) 
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THE  ELBCTROLYTIC  COPPER  REFINING  INDUSTRY 
IN   1907. 

BY  JOHX    n.    C.    KKHSHAW. 

I. — PRoni-iTiox  .\ND  Price. 
If  cipitalisation  be  acce])fe(l  as  a  measure  of  importance, 
the  electrolytic  eopper-reliniiif;  iiulustrv  is  by  fur  the  most 
iiiiportant  of  tlic  electroeheinical  and  electronictalliirgical 
iiuhi.strios,  for  although  the  power  used  in  this  industry  is 
eompnrativelv  small,  the  capital  sunk  in  it  is  large,  and  probably 
exceeds  i' 15,00(1,000  sterling.  The  tendency  in  recent  years 
tiiwanls  the  sulislitution  of  nieehanical  ai)|)lianees  for  liaiid 
iahoiir  in  the  larger  and  best-managed  relineries,  has  also  in- 
creased the  first  cost  of  the  plant  and  einii|)n\ent,  although  the 
working  costs  have  been  re(luee<l  liv  this  change. 
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The  value  of  the  coppei-  locked  up  in  the  vats  of  the  re- 
fineries, represents  alone  a  very  biij  item  in  the  capital 
account.  The  writer  has  calculated  that  for  an  output  of 
40O.(KX)  tons  of  electrolytic  copper  per  annum.  50.0(X)  tons 
of  copper,  ^■alued  at  £2.500.tK)0,  must  be  present  continually 
in  the  vats  of  the  refineries.  Recent  improvements  in  the 
process  have  therefore  been  directed  towards  obtaining  a 
,|uicker  turn-over  of  the  copper  in  the  vats,  by  means  of  more 
rapid  and  more  etticient  circulation  of  the  electroh'te,  and 
bv  the  use  of  higher-current  densities.  The  actual  output  of 
■electrolytic  copper  in  1907  is  estimated  to  have  been  about 
the  sanie  as  in  1906.  or  400,000  tons,  equal  to  56  per  cent,  of 
the  world's  production. 

The  total  output  of  raw  copper  in  1907.  according  to  Messrs. 
H.  R.  Merton  &  Co.'s  annual  statistical  circular,  was  716,435 
tons,  an  increase  of  only  2,335  tons  (or  0-3  per  cent)  upon  the 
total  of  1906.  The  average  price  of  bar  copper  in  1907  was 
£87.  Is.  8d.  as  compared  with  £86.  5s.  2d.  in  the  previous  year. 
A  fall  of  £44  per  ton  in  value  occurred  between  January 
uud  December,  copper  starting  the  year  at  £106.  10s.  and  end- 
ing it.  at  £62  per  ton.  The  highest  point  was  touched  at  the 
end  of  February  and  the  first  week  in  March,  1907,  when 
bar  copper  sold  for  the  record  price  of  £110.  6s.  per  ton.  The 
figures  for  the  production  and  price  of  copper  during  the 
period  1889-1906  were  discussed  in  detail  by  the  present  writer 
in  an  article  published  in  the  issue  of  The  Electrician  for  April 
19,  1907.  nd  there  is  consequently  no  necessity  to  submit 
them  to  further  examination  in  this  article. 

The  consumption  of  copper  in  the  United  Kingdom  during 
1907  has  been  greatly  restricted  by  the  high  price  prevailing 
during  the  greater  portion  of  the  year,  and  it  is  doubtful  if  the 
consumption  of  the  metal  has  approached  withm  20  per  cent. 
of  the  total  for  1906.  which  has  been  estimated  at  107,600 
tons. 

The  depression  in  the  electrical  engineering  industry  in 
this  country  has  also  affected  the  consumption  adversely,  but 
at  present  there  is  no  means  for  ascertaining  the  extent  of 
this  faUing  off  in  the  demand  for  copper. 
11. — Works  Details. 
The  total  number  of  works  refining  copper  by  the  electro- 
lytic process  is  now  between  36  and  40 — new  works  being  in 
course  of  erection  in  Russia  and  in  Australia. 

The  latest  returns  for  the  distribution  of  these  works  are 
.as  follows  : — 

.-Vmerica  (United  States  &  Canada)...      11 

United  Kingdom   6 

Germany     9 

France     4 

}  Russia  2     (2  erecting) 

-\vistria-Himgary  2 

Japan 2 

Australia     —     (1  erecting) 

Totals Z6      |(3  i'l  co;"-se 

tot  erection.) 

The  American  refineries  are  by  far  the  largest  and  most 
important,  no  less  than  86  per  cent,  of  the  total  output  of 
electrolytically  refined  copper  being  produced  in  these  11 
refijieries.  The  six  refineries  of  the  United  Kingdom  are  be- 
lieved to  produce  between  35.000  and  40,000  tons  per  amium, 
but  in  the  absence  of  any  official  information  or  returns,  this 
figure  must  be  accepted  as  an  estimate  only.  The  remaining  19 
refineries  thus  contribute  only  6  per  cent,  to  8  per  cent,  of  the 
■world's  total  output  of  electrolytic  copper,  though  this  pro- 
portion is  increasing. 

The  largest  refinery  in  the  world  is  that  known  as  the 
Raritan  Copper  Works,  situated  at  Perth  Amboy,  N.Y. 
This  refinery  is  owned  by  the  United  Metals  Selling  Co.,  of 
Xew  York,  and  is  stated  by  Ulke  to  have  a  capacity  of  200 
short  tons  (2,000  lbs.  =  l  ton)  of  refined  copper  per  day, 
equivalent  to  a  production  of  64,000  tons  (of  2,240  lbs.)  per 
amium.  The  vat  house  contains  1.600  depositing  vats,  each 
vat  when  fully  charged  contains  22  anodes  and  23  cathodes 
arranged  on  the  multiple  system.  Each  anode  weighs  400  lbs. 
and  the  weight  of  copper  in  a  newly-charged  vat,  apart  from 
that  present  in  the  electrolyte,  is  thus  about  8,800  lbs.  or 


4  tons.     The   electrolyte  is  maintained  at  a  temperature  of 

120"'F.    by   the   aid   of  steam  coils  in   the  circulating  wells, 

and  by  this  means  the  E.M.F.  is  kept  low.     About  43  days 

are  required  to]transfer  the  greater  part  of  the  copper  from  the 

anodes  to  the  cathodes  in  the  vat,  and  assuming  that  1,500  vats 

are  maintained  continually  in  operation,  this  is  equivalent  to  a 

lock  up  of  6,(X)0  tons  of  copper  in  the  Raritan  works. 

Since  43  days  are  required   to  complete   the  turn-over  of 

the  metal,  the  annual  output  of  electrolytic  copper   cannot 

365 
exceed   6,000  x -j^^  =51,000   tons,   and   the   figure   given    by 

Ulke  is  thus  seen  to  be  somewhat  too  high. 

It  is  quite  possible,  however,  that  the  higher  output  is  at 
times  attained  by  the  use  of  a  higher-current  density  than  the 
15  amperes  per  square  foot  of  cathode  area,  which  represents 
that  normally  used. 

The  sUver  and  gold  recovered  from  the  slimes  of  the  copper 
vats  at  the  Raritan  refinery  amount  to  between  8,000  and 
10,000  oz.  of  sHver,  and  from  175  to  200  oz.  of  gold  per  day. 

III. — New  Developments  and  Processes. 

Australia. — The  Electrolytic  Refining  &  Smelting  Co.,  of 
Australia  has  been  floated  in  Sydney,  New  South  Wales,  for  the 
purpose  of  erecting  and  operating  an  electrolytic-copper  refinery 
at  some  central  position  in  Australia.  The  Mount  Morgan 
Copper  Co.  have  decided  to  take  an  interest  in  the  new  organi- 
sation, and  have  given  up  the  idea  of  erecting  a  refinery  at 
Mount  Morgan  in  connection  with  their  own  smelting  works. 
The  capital  of  the  new  Company  is  £150,000,  and  building 
operations  are  to  be  commenced  as  soon  as  the  locality  and  site 
of  the  works  are  settled.  The  Mount  Morgan  Co.  has  hitherto 
sent  its  raw  copper  to  America  for  completion  of  the  refining 
process. 

Russia. — An  electrolytic  copper  extraction  process,  patented 
by  Laschiusky,  is  being  operated  at  the  "  Medianke  "  copper 
mine  at  Boleslav.  Details  of  this  process  are  given  in  The 
Electrician  of  September  6,  1907,  and  by  Professor  Piltschikofi 
in  a  paper  read  before  the  Faraday  Society  on  April  28. 
From  the  few  details  supplied,  this  process  appears  to  be  very 
similar  to  the  Carmichael  extraction  process,  patented  in  U.S.A. 
and  operated  for  some  months  at  Dorchester  in  Canada,  in  1903. 
The  Carmichael  process  used  a  dUute  solution  of  sulphuric 
acid  as  a  leaching  lic[uid,  with  lead  anodes  and  cathodes  in  the 
depositing  vats.  Aii  output  of  one  ton  of  copper  per  day  was 
attained.  The  cause  of  the  non-success  of  this  process  at 
Dorchester  is  not  known — but  probably  the  low  percentage  of 
copper  in  the  original  ore,  and  accumulation  of  iron  in  the 
electrolyte  were  the  causes  of  failure. 

Laschinsky,  according  to  The  Electrician  note,  makes  use  of  a 
5  per  cent,  solution  of  sulphuric  acid  as  leaching  liquid,  and 
obtains  a  liquor  containing  5  per  cent,  of  copper  and  1  per  cent, 
of  free  acid.  This  liquor  is  filtered,  and  is  then  electrolysed, 
using  lead  plates  enclosed  in  cloth  as  anodes,  and  thin  copper 
sheets  as  cathodes.  A  current  of  1,000  amperes  at  2-5  volts 
is  used  for  depositing  the  copper,  with  continual  agitation  of 
the  electrolyte. 

It  may  be  doubted  whether  this  process  will  be  more  success- 
ful than  the  Carmichael  and  other  processes  that  have  pre- 
ceded it,  in  spite  of  the  richer  character  of  the  ore  which  is 
being  worked.  Copper  ''  extraction "  processes,  using  a 
liquid  solvent,  have  always  failed  owing  to  the  accumulation  of 
other  metals  in  the  electrolyte,  and  the  Laschinsky  modifica- 
tion of  the  Carmichael  process  does  not  appear  to  contain 
any  precautions  against  the  recurrence  of  this  difficulty. 

The  consumption  of  electrolytic  copper  in  Russia  ranges 
from  7,000  to  9,000  tons  per  annum,  whUe  the  output  of  raw 
copper  in  1907  is  stated  by  Mesrs.  H.  R.  Merton  to  have  been 
15,000  tons.  A  group  of  financiers  interested  in  the  copper 
mining  and  smelting  industry,  have  formed  a  new  company, 
for  the  purpose  of  erecting  a  central  electrolytic  refinery  at 
Moscow.  The  raw  copper  will  be  obtained  from  the  mines  in 
the  Ural  and  Caucasus  Mountains.  The  copper  refinery  of 
Messrs.  Siemens  Bros,  at  Kalakant  is  not  now  in  operation. 
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while  that  of  Nikola]  ev  at  Moscow  ouly  produces  500  tons  of 
copper  per  year. 

The  United  Kingdom. — A  process,  patented  by  H.  G.  Dolphin, 
for  improving  the  circulation  and  aeration  of  the'electrolyte  in 
copper  depositing  vats  has  recently  been  installed  in  several 
refineries  in  this  country.  This  process  differs  from  that 
patented  by  Messrs.  Siemens  &  Halske  and  Borchers  Bros.,  and 
used  by  them  at  the  Goslar  Refinery  in  Germany.  Messrs. 
Siemens  &  Halske  use  compressed  air  for  agitating  and  aerat- 
ing the  electrolyte,  while  Dolphin  makes  use  of  the  force  of 
gravity,  and  causes  the  electrolyte  as  it  enters  the  vat  to  draw 
in  with  it  the  requisite  amount  of  air.  The  advantages  of  this 
method  of  feeding  the  vats  are  stated  to  be  as  follows  : — 

1.  The  electrolyte  is  always  of  one  density  throughout  the 
vat,  and  an  absolutely  steady  motion  is  given  to  the  liquor 
entering  the  vat  from  the  feed  tube. 

2.  The  silver  slimes  are  not  distui'bed,  and  the  cathodes  do 
not  contain  more  than  J  oz.  of  silver  per  ton  of  copper. 

3.  The  iron  in  solution  is  oxidised,  and  is  precipitated  with 
the  other  impurities  on  the  floor  of  the  vat. 

4.  The  cathodes  are  practically  free  from  nodules,  owing  to 
the  air  bubbles  which  form  on  their  surface  being  constantly 
removed  by  the  friction  of  the  electrolyte. 

5.  The  possibilities  of  short-circuits  are  minimised. 


STREET  LIGHTING  IN  THE  CITY  OF  LONDON. 


For  the  past  two  years  the  question  of  whether  or  not  the 
streets  of  the  City  should  be  electrically  lighted  has  been  a 
prominent  topic.  About  nine  months  ago  (see  The  Electrician, 
Vol.  LIX.,  p.  622)  we  mentioned  that  experiments  were  to  be 
made  in  Cannon  street  and  Holborn-viaduet  on  this  subject 
and  expressed  the  hope  that  the  results  would  be  such  as  to 
induce  the  Corporation  to  light  all  the  streets  of  the  City  elec- 
trically. We  give  below  in  extenso  a  report  of  the  electrical 
engineer  of  the  City  of  London,  Mr.  A.  A.  Voysey,  to  the 
Streets  Committee  of  the  Corporation  dealing  with  this  subject. 
If  the  statements  there  made  are  to  fornT  the  basis  of  any 
change  a  further  adoption  of  electric  lighting  should  not  be 
long  delayed.     The  report  is  as  follows  : — • 

It  is  now  my  duty  to  report  on  the  subject  of  the  public  lighting 
of  the  City,  having  rcganl  to  recent  experiments  which  have  been 
made  with  a  view  to  improve  and  cheapen  it.  In  the  first  place,  I 
propose  briefly  to  refer  to  what  is  called  the  science  of  photometry, 
of  which  I  have  made  some  use  for  the  purpose  of  this  investigation. 
Many  people,  oven  to- day,  in  dealing  with  qnestions  of  artificial 
light,  are  content  with  a  statement  of  the  candle-power  of  the 
source  of  light— a  statement  frequently  as  false  as  it  is  vague — 
taking  no  account  of  the  directions  m  which  light  is  given,  of  the 
globe,  lantern,  reflector,  position  and  surroundings  of  the  lamp,  all 
factors  of  the  utmost  importance  in  determining  the  useful  lighting 
effect.  However  important  the  study  of  the  source  of  light  may  be, 
the  study  of  the  actual  illumination  in  the  street  under  working  con- 
ditions is  far  more  essential.  In  18!)2,  the  work  of  Mr.  A.  P.  Trotter, 
now  the  electrical  adviser  to  the  Board  of  Trade,  showed  the  linos 
on  which  such  an  examination  might  proceed,  and  at  the  same  time 
provided  an  excellent  illumination  photometer  for  the  purpose.  I 
worked  a  great  deal  with  this  instrument  in  the  City  in  18'.)(),  taking 
measurements  of  the  illumination  on  a  horizontal  surface  (iin. 
from  the  ground,  and  formed  the  opinion  that  the  illumination 
measured  on  a  horizontal  surface  may  be  taken  as  a  sullicient  indi- 
cation of  the  effective  lighting  of  a  street.  I  am  now  again  led  to 
till-  same  conchiHioii.  Jlut  as  the  tendency  is  to  measure  illumina- 
tion at  a  height  of -Ut.  from  the  ground,  my  recent  tests  have  been 
made  at  this  level.  The  photometer  used  is  an  improvement  on 
the  one  used  in  lH(jr.,  and  was  sent  to  the  National  Physical  Labora- 
tory for  verification.  The  unit  of  illumination  is  that  produced  by 
1  c.p.  at  a  distance  of  1  ft.,  and  is  called  1  candle  ft. 

Attached  hereto  will  be  found  some  curves  showing  the  illumina 
tion  given  in  llolborn,  Cannon  street  and  (,)iieen-street  by  th(^  e\- 
poriiiioiitiil  lamps.  The  length  of  the  street  in  feet  is  plotted  along 
a  horizontal  scale,  and  the  vortical  scale  is  marked  in  candle-fool 
and  fractions  thereof,  so  that  the  ciirvcH  show  the  variation  in 
illumination  along  ihe  strerjt.  Curves  "A"  show  the  illumination 
along  the  curb  lino  given  bv  llamo  arc  lamps  in  llolborn- 
viaduotand(;aniionstreol  and  l>y  gas  in  (.Inooii-strcct.  Curves  "H" 
are  siniilBr,  but  are  laken  along  tlio  centre  of  the  road. 
Curves  "C"  show  the  dilloronce  in  illumination  along  the  curb  in 
Cannon-street,  between  the  central  siispcnHion  of  lamps  at  a  height 


of  28ft.  and  lamps  on  posts  at  a  height  of  20^  ft.  Curves  "  D  '  are- 
similar,  but  along  the  centre  of  the  road.  There  is  also  shown  the 
effect  of  turning  out  one  of  the  centrally-hung  arc  lamps.  Curves 
"  E  "  show  the  effect  of  suspending  the  lamps  in  Cannon-street  at 
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Fig.  A. — Curves  showing  iLLriaiNAxioy  .iLONo  thk  Curb  use  in 
HoLEORN  \aADrcT,  Cannon'-street  and  Queem-strbet. 
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26ft.  instead  of  28ft.  Curves  "F"  show  the  effect  of  lighting 
Tower  Eoyal  with  the  centrally-suspended  flame  arc  lamp  in  Can- 
non-street, with  a  flame  arc  on  a  post  and  with  two  ineandtssent 
gas  lamps.     The  arc  light  curves  marked  "A"  and  "B"  are  each 
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FlQ.  15.  — CUHVES  SHOVVINO    ILLUMINATION   ALONO    THK  CbNTRB   OF  THE  KOAD 

IN  Holborn- VIAOUCT,  Cannon-stukkt  and  Qokes-stukbi'. 
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taken  as  the  mean  of  sovoral  curves,  and  the  atmospheric  oonditions 
when  the  tests  wore  made  were  clear  and  favourable.  Tho  curves 
"  C,  "  "  1>,"  "  li  "  and  "  F  "  were  taken  with  a  view  to  luaUi'  gpeeifio 
comparisons,  and  thoy  each  represent  a  sing);  sot  of  observations. 
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The  atmospheric  conditions  prevailing  when  carves  "  E  "  were  taken 
were  distinctly  inclined  to  be  foggy. 

It  is  now  necessary  to  consider  what  conclusions  can  be  drawn 
from  the  curves.  I  have  already  stated  that  I  think  the  illumina- 
tion given  on  a  horizontal  surface  can  be  taken  as  a  sufficient 
indication  of  the  value  of  tho  lighting  in  a  street.  Next,  I  have 
foinied  the  opinion,  from  observation  and  testing,  that  the  niini- 
mviu  illumination  is  the  most  important  factor  in  good  lighting. 
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C  — Curves  showing  Illdmixation  along  the  ('okii  in 
Cannon  STKKEi. 
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and  I  have  come  to  the  conclusion  that  about  one- tenth  of 
1  candle  ft.  is  the  minimum  below  which  it  is  not  desirable  to  go 
in  the  main  streets  of  the  City.  If  that  figure  is  adopted  and  main- 
tained, then  I  think  that  the  main  streets  of  the  City  will  be  very 
well  hghted.  If  the  curves  for  Holborn-viaduct  are  studied,  it  will 
be  seen  that,  although  Holborn-viaduct  is  a  very  wide  thoroughfare, 
the  lighting  is  not  very  far  from  complying  with  the  minimum  value 
which  I  think  necessary. 

In  order  to  meet  any  possible  objection  to  unpleasant  colour,  the 
Holborn-viaduct  lamps  are  trimmed  with  carbons  giving  a  pleasantly- 
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Fiii.  D. — Curves  showing  Illumination  along  the  Centre  of  the 
Road  in  Cannon-street. 
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toned  light,  but  the  illumination  is  thereby  reduced.  It  7  mm.  and 
6'35  mm.  (cores  sVin.  and  ,',;  in.  respectively)  carbons  are  used  in 
Holborn-viaduct,  giving  a  yellower  light,  the  minimum  illu- 
mination would  be  increased  so  as  not  to  fall  far  short  of  the 
necessary  value,  and  it  could  be  regarded  as  approximately  ful- 
filling what    I    think  are  the  reasonable    requirements  for  the 


suflicient  lighting  of  a  City  main  street.  I  do  not  think  that 
Holborn-viaduct  can  properly  be  compared  with  Cannon-street, 
because  in  addition  to  other  reasons,  the  width  of  the  viaduct 
is  about  50  per  cent,  greater  than  tho  width  of  Cannon-street. 
Therefore,  I  determined  to  make  another  test  in  Cannon-street, 
first  with  the  centrally  hung  lamps  as  used  at  present  and  then  with 
identical  lamps  on  posts  on  the  footway,  keeping  the  conditions  of 
current  and  carbons  tho  same  for  both.     The  arrangements  for  this 
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Fig.  E. — Curves  showinc  Illumination  aloni;  the  Centre  of  the  Eoad 
in  Cannon-stkeet. 
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test  were  kindly  made  for  me  by  the  City  of  London  Electric  Light- 
ing Co.,  and  the  results  shown  in  curves  "  C"  and  "  D"  indicate 
the  advantage  obtained  by  central  hanging  in  a  street  such  as 
Cannon  street,  which  is  fairly  typical. 

The  illumination  curves  of  the  centralljhung  lamps  in  Cannon- 
street  show  that  the  lighting  also  fulfils  the  suggested  condition 
that  the  minimum  should  not  be  less  than  one-tenth  of  1  candle-ft., 
and  I  think  the  curves  are  very  good  ones  and  indicate  what  is 
obvious  from  an  examination  of  the  street — namely,  that  the  light- 
ing is  very  good — and  if  we  study  the  curves  the  advantages  of  the 
central  suspension  and  the  extra  height  of  the  lamps  are  evident. 
From  the  central  suspension  there  is,  however,  an  additional  gain 
for  side  streets  and  at  the  junctions  of  streets  owing  to  the  fact  that 
the  light  of  one  lamp  can  be  used  over  a  greater  area.  For  instance, 
45  per  cent,  of  the  cost  of  lighting  in  Cannon-street  is  saved  on  gas 
in  the  side  streets.  This  economy  could  to  some  extent  be  obtained 
by  placing  posts  at  the  corners  of  streets,  but  I  do  not  think  it 


0-s 

1'     0-6 

I      0-4 

0-2 
0 


!„ 

...1 

r 

T 

/ 

>\^ 

' 

f'Al 

\ 

1 

^ 

r*^ 

/ 

"^ 

•-■i^ 

-^ 

E2 

sJ 

E= 

20       40 
Feci. 


£0 


Fig.  F. — CuBVKS  sHdwiNG  Side  Strbbt  Illumination  (Toweb  Royal). 
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could  be  obtained  to  the  same  extent  as  is  possible  with  the  higher 
centrally-hung  lamp.  An  experiment  was  made  in  Cannon- street 
at  the  suggestion  of  the  late  chairman,  Mr.  Stopher,  some  of  the 
lamps  being  hung  at  2(1  ft.  instead  of  2H  ft.  The  result  is  given  in 
curves  "  E,"  wliich,  I  think,  show  that  the  higher  position  is  slightly 
better  than  the  lower  one.     Curves  "  F  "  show  the  illumination  in 
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Tower  Eoyal,  a  turning  off  Cannon-street,  lighted  by  the  centrally- 
hung  arc  lamp,  and  by  the  arc  lamp  on  a  standard  in  Cannon- 
street,  and  byjthe  two  incandescent  gas  lamps  on  brackets  in  Tower 
Eoyal.     The  curves  show  the  advantage  of  the  central  suspension. 

Attention  should  be  drawn  to  curve  "  D,"  No.  3,  which  shows  the 
effect  of  extinguishing  alternate  lamps  in  Cannon-street.  The  curve 
does  not  fulfil  the  requirements  of  a  well  lighted  main  street,  but  it 
shows  a  better  result  than  Queen  Victoria-street,  and  the  lighting  is 
very  fair.  If  it  were  not  for  the  fact  that  the  cleansing  of  the  streets 
is  an  operation  which  may  be  greatly  assisted  by  good  lighting.  I 
should  be  inclined  to  recommend  the  turning  out  of  half  the  lights 
in  main  streets  at  midnight,  and  I  think  the  matter  is  worth  con- 
sideration. This  is,  perhaps,  an  opportune  place  to  discuss  the 
question  of  lighting  hours.  In  my  opinion  the  fixing  of  lighting 
hours  between  sunset  and  sunrise  is  a  mistake,  and  I  think  the 
lighting  might  be  curtailed  on  a  average  by  about  one  hour  per  day, 
half  in  the  morning  and  half  in  the  evening,  if  a  reasonable  reduc- 
tion were  made  in  the  annual  charges.  It  is  now  desirable  to  con- 
sider the  question  of  comparative  cost,  and  this  is  bound  up  with 
the  question  of  spacing. 

The  average  distance  between  the  centrally-hung  lamps  in  Can- 
non street  is  approximately  the  same  as  that  of  the  standards  in 
Holborn,  though  Holborn  is  50  per  cent,  wider  than  Cannon-street. 
The  average  spacing  of  the  centrally  hung  lamps  in  Cannon-street 
is  a  little  closer  than  the  spacing  of  the  old  standards  in  that  street, 
there  being  11  of  the  suspended  to  10  of  the  lamps  on  standards. 
The  extra  lamp  results  really  from  the  consideration  of  the  side 
streets  rather  than  from  any  need  in  Cannon-street  itself.  With 
regard  to  spacing,  a  regular  distance  should  be  followed  as  closely 
as  possible,  but  due  consideration  must  be  paid  to  side  streets  and 
cross  streets  in  order  to  obtain  the  most  economical  results.  As 
will  be  seen  from  the  curves,  the  distance  between  the  lamps  in 
Cannon  street  varies  from  112  ft.  to  165  f.  I  think  the  latter  dis- 
tance may  be  regarded  as  the  extreme,  beyond  which  it  is  not  de- 
sirable to  go  ;  whereas  the  former  is  closer  than  is  necessary,  and 
can  only  be  justified  by  a  consideration  of  the  side  streets. 

For  the  purpose  of  comparing  the  effect  of  gas  with  elec'ric  light- 
ing I  made  a  test  in  Queen  Victoria- street,  but  I  found  a  large  por- 
tion of  this  street  with  a  very  low  illumination,  and  neither  from 
observation  nor  test  did  it  appear  to  me  at  all  comparable  with 
Cannon-street.  I  therefore  sought  out  a  piece  of  good  gas  lighting, 
and  I  found  this  in  a  portion  of  Queen-street.  It  was  interesting 
to  find  that  the  piece  of  street  I  picked  fulfiUe  i  the  condition  which 

I  had  fixed  as  essential  for  a  well-lighted  street— namely,  that  the 
illumination  on  a  horizontal  surface  4  ft.  from  the  ground  should  in 
no  place  be  less  than  one  tenth  of  1  candle  ft.  The  average  illu- 
mination of  the  picked  piece  of  gas  lighting  in  Queen-street — which 
is,  fortunately,  just  the  same  width  as  Cannon-street — is  only  about 
half  that  in  Cannon  street,  though  it  is  about  double  the  cost.  This 
confirms  what  I  reported  three  years  ago  as  the  result  of  some  pho- 
tometric tests — namely,  that  light  for  light,  high  pressure  incan- 
descent gas  light  costs  four  times  as  much  as  the  flame  arc  light. 
It  may  here  be  observed  that  Departments  of  the  Corporation, 
other  than  the  Public  Health  I)epartmen\  are  now  saving  at  the 
rate  of  about  l'3,000  a  year,  partly  by  changing  from  gas  to  elec- 
tricity, and  partly  by  bringing  electric  lighting  up  to  date,  and  I 
have  good  reason  for  saying  that  this  sum  could  be  considerably 
added  to. 

On  the  whole,  I  think  it  may  be  fairly  assumed  that  about  500 

II  ampere  fiame  arc  lamps  will  light  the  main  streets  well,  whether 
centrally-hung  or  on  standards.  The  cost  of  these  at  -t'lV.  lOs.  each 
would  be  .€h.750.  The  present  cost  of  lighting  the  whole  City  is 
about  .£22, 000  a  year,  about  half  the  cost  being  for  electric  light  and 
the  other  half  for  gas.  In  addition  to  this  a  sum  of  about  .i'lT.dOO 
appears  to  have  been  spent  in  the  last  nine  years  on  providing  and 
maintaining  apparatus  for  gas  lighting.  The  side  streets  can  be 
very  much  better  lighted  by  centrally-hung  arc  lamps  than  they  are 
at  present  for  a  siun  which  I  estimate  approxunately  at  l'5,000  to 
£C),000  per  annum.  It  is  very  important  in  my  opinion  that  the 
main  street  lighting  should  not  bo  arranged  independently  of  the 
side  streets.  Kconomical  effective  lighting  of  both  is  boimd  up  one 
with  the  other.  .\  few  lamps  arranged  in  the  side  streets  olT  Cannon- 
street  would  quickly  show  what  can  be  done.  I  have  very  little 
doubt  that  the  average  illumination  throughout  the  whole  of  the 
City  streets  can  be  at  least  doubled,  and  a  saving  of  about  i'll.OOO  a 
year  effected. 

On  the  subject  of  lamp  supports,  I  think  it  may  be  remarked, 
with  regard  to  the  central  susiiension,  that  the  plan  followed 
in  Cannon  street  of  making  them  as  invisible  as  possilile  is  a 
good  one.  Attachments  would  have  to  bo  securely  made  and  the 
supporting  wires  carefully  examined,  and,  no  doubt,  the  existence 
of  a  large  number  of  such  supports  in  the  City  would  necessitate 
some  extra  cost  to  the  Corporation  in  the  Hupervision  of  overhrad 
wires.  l!ut  if  reasonable  care  is  used  in  the  matter,  there  should 
be  no  danger  whatever  attaching  to  the  central  suspension  of  lanipi. 

In  the  main  streets  the  plan  of  trimming  the  lamps  in  poHiliou 
during  the  early  hours  of  the  morning  Is  a  sound  one.  No  doubt 
some  small  occupation  of  the  roadway  space  during  busy  hours 


would  take  place  when  a  lamp  went  wrong  at  such  a  time,  but  it 
must  be  remembered  that  a  standard  on  the  footway  remains  for 
several  thousands  of  hours  each  year  as  an  obsti-uction  to  trafiic,  and 
must  necessarily  be  a  much  greater  cause  of  inconvenience  than  the 
very  occasional  visit  for  a  few  moments  necessitated  by  a  fault  in  a 
centrally-hung  lamp. 

In  narrow  streets  it  would  be  advisable  to  arrange  for  bringing  the 
lamps  down  to  the  footways  for  trimming,  because  otherwise  a 
serious  obstruction  to  traffic  would  occur.  In  some  very  wide 
streets,  hke  Holborn  and  Farringdon-street,  it  might  be  advisable  to 
use  standards  placed  in  the  centre  of  the  road,  and,  in  any  case,  a 
certain  number  of  standards  may  be  required. 

While  I  recognise  the  importance  of  economy  and  the  consequent 
need  to  use  existing  material  as  much  as  possible,  I  think  I  ought  to 
point  out  the  unsatisfactory  condition  of  London  in  the  matter  of 
lamp  standards  and  especially  electric-lamp  standards.  The  design 
is  usually  left  to  an  ironfounder's  draughtsman.  Mr. Norman  Shaw 
has  very  kindly  given  his  gratuitous  aid  in  matters  affecting  the 
appearance  of  London,  and  I  think  his  help  might  very  well  be 
asked.  If  new  posts  are  found  to  be  necessary,  I  think  some  en- 
deavour should  be  made  to  redeem  the  reputation  of  London  in  this 
matter. 

I  will  re  state  my  main  conclusions :  (1)  That  the  illumination  on 
a  horizontal  surface  4  ft.  from  the  ground  is  a  sufficient  indication  of 
the  useful  light  in  a  street.  (2)  That  the  minimum  value  of  such 
illumination  is  the  most  important  factor  in  good  lighting.  (3)  That 
such  minimum  should  not  be  less  than  one-tenth  of  1  candle-ft. 
(4)  That  this  illumination  can  be  approximately  obtained  by 
11  ampere  fiame  arc  lamps  with  yellow  flame  carbons,  spaced  ap- 
proximately as  at  present,  either  on  standards  at  20Ht.,  as  in  Hol- 
born viaduct,  or  centrally  hung,  as  in  Cannon-street,  at  28  ft.  from 
the  ground.  (5)  That  a  more  even  distribution  of  light  and  a  more 
economical  result  can  be  secured  by  the  centrally-suspended  lamp 
at  28  ft.  than  by  the  lamp  at  20i  ft.  on  a  standard.  (6)  That 
economy  and  efficiency  recjuire  the  treatment  of  main  streets  and 
side  streets  together.  (7)  That  a  demonstration  should  be  made  in 
the  side  streets  of  centrally-hung  arc  lamps  as  soon  as  possible.  (8) 
That  about  fO.OOO  a  year  may  be  saved  and  a  doubling  of  the 
average  illumination  throughout  the  City  streets  effected  by  flame 
arc  lighting  assisted  by  a  few  metallic  filament  lamps  where 
arc  lamps  have  not  a  sufficient  area  for  economical  lighting. 
(9)  That,  where  central  suspension  is  used,  it  should  be  without 
lowering  gear  in  broad  streets  and  with  lowering  gear  in  narrow 
streets.  (10)  That  any  new  standards  which  may  be  required 
should  be  designed  according  to  the  advice  of  some  reliable  guide, 
such  as  Mr.  Norman  Shaw.  (11)  Thai  the  lighting  hours  can  be 
reconsiders  I  with  a  view  to  economy  without  prejudice  to  lighting 
efficiency.  (12)  That  the  question  of  reducing  the  lighting  in  the 
main  streets  at  midnight  should  be  considered. 

In  order  to  obtain  as  soon  as  po.ssible  the  great  advantages  in 
economy  and  better  lighting  that  I  have  shown  to  be  possible,  I 
think  a  small  demonstration  should  be  invited  from  both  companies 
in  the  side  streets,  and  some  of  the  streets  adjoining  Cannon-street 
would  be  very  suitable  for  the  purpose.  I  also  thinfe  it  would  be  a 
great  advantage  if  a  provisional  decision  were  come  to  as  to  whether 
the  lighting  is  to  be  divided  between  the  two  companies,  and,  if  so, 
in  what  proportions.  If  that  is  done,  and  tlio  side  street  demonstra- 
tion of  lighting  found  satisfactory,  then  the  way  will  be  clear  for  the 
preparation  of  complete  plans  and  specifications  for  lighting  the 
whole  of  the  City,  and  instructions  might  be  given  accordingly. 

I  ought  to  acknowledge  ihe  assistance  kindly  given  me  by  the 
police,  by  'he  engineer  in  the  lighting  and  extinguishing  of  gas 
lamps  for  testing  purposes,  and  in  supplying  mo  with  details  of  gas 
costs :  also  the  assistance  given  by  those  iu  my  otVioo,  which  en- 
tailed night  work.  Both  the  electric  supply  companies  afforded  me 
every  facility  to  measure  the  current  given  to  the  lamps  during  tes", 
and  at  their  own  expense  made  the  temporary  arrangements  which 
were  required  in  Cannon-street  for  testing  purposes. 


ELECTRICAL  PORCELAIMS.* 

BY    U.    W.    IlIUDY. 

(Co7itiiiiu;d  from  page  3/>3.) 

Prockss  ok  Manufacti'rk  (Exousn). 
All  the  materials 'come  to  the  potter  in  a  form  fit,  or  almost  so, 
for  making  into  "slip."  "Slip"  is  the  potter's  name  for  the 
mixture  of  clay  and  water  which  is  the  starting  point  of  his  opera- 
tions. The  liall  and  china  clays,  which  do  not  disintegroto  so 
readily  as  the  other  substances,  arc  put  through  a  "  blunger"  (a  sort 
of  mill  which  stirs  them  up  with  water).  'I'ho  slip  is  afterwards  put 
through  sieves  of  brass  wire,  .'17  gauge  and  50  mosho,  and  At  the 
base  of  a  column  of  sieves  there  i<  a  trough  containing  a  range  of 
mngnots,  generally  permanent  magnets,  to  orrost  any  small  par- 

•  Alwlrool  of  n  I'niier  read  hoforo  the  Hinningliain  and  District  Elec- 
tric Club. 
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tides  of  iron  that  may  be  in  the  slip.  The  slip  is  condensed  bj' 
pumpius  into  a  press  (Fig.  2).  This  comprises  24  to  'M  chambers, 
each  fitted  with  a  canvas  bag  and  opening  into  tlie  next  in  a  zig-zag 
(ashion.  The  pumps  arc  iittcd  with  porcelain  rams,  which  work 
satisfactorily.  The  slip  is  then  put  through  a  pug  mill  to  render  it 
more  homogenous,  from  which  it  comes  in  a  continuous  liar,  and  is 
readj-  for  use,  though  some  manufacturers  store  it  to  make  it  still 
more  homogenous  by  decomposition.  In  any  case  it  is  rendered 
more  homogenous  bj'  "throwing'' — that  is,  by  tlirowing  several 
lumps  heavily  one  upon  the  other.  The  throwing  table  of  to-day  is 
the  potter's  wheel  of  old 

The  modern  potter's  wheel  (Fig.  .'ii  is  powerdriven,  the  variation 
of  speed  being  got  by  friction  cones  underneath  the  table.  For 
insulator  work,  the  speed  is  (iO  to  luO  revs,  per  min. 

From  the  thrower  the  articles  go  to  the  first  drying  room  at  a 
temperature  of  80'T.  It  is  advisable  to  dr}'  as  quickly  as  possible, 
because  the  particles  have  less  time  to  move  over  one  another  and 


Fn:.  2. — Filter  Press. 

the  shrinkage  is  not  so  marked.  As  a  rule,  what  is  thrown  to-day 
is  turned  to-morrow.  The  articles  are  carefully  examined  for  flaws, 
and  are  then  passed  on  to  the  lathes,  which  aie  similar  to  those  for 
wood  turning.  The  articles  are  chucked  in  a  cup  chuck  or  on  a  flat 
plate,  the  clay  being  wetted  with  slip  and  scored  on  its  chucking 
surface  (Fig.  4).     The  machine  is  known  as  a  dicing  lathe. 

The  articles  after  turning  go  to  a  second  drying  room,  which,  like 
the  first,  is  heated  by  steam  pipes.  Care  and  skill  are  required  or 
distortion  may  result.  Articles  having  small  projecting  parts  should 
have  those  parts  covered  to  prevent  them  drying  more  quickly  than 
the  larger  body,  which  would  distort  and  weaken  them.  The  whole 
question  of  drying  is  an  important  matter,  and  one  in  which  a  good 
many  patents  have  been  brought  out  to  eft'ect  proper  heating  and 
ventilation.  The  articles  stay  in  the  second  drying  room  for  a  period 
varying  with  their  size,  the  only  rule  being  that  they  must  be  per- 


Fia.  3. — Power  Dbiven  Potters  Wheel 

fectly  dry  before  going  to  the  kiln  to  be  fired.  On  leaving  the 
drying  room  the  insulators  are  examined  for  flaws,  and,  whatever 
may  be  the  case  with  ordinary  china,  either  ornamental  or  domestic, 
no  insulator  is  allowed  to  pass  that  shows  the  very  faintest  sign  of 
a  crack  or  fissure,  whether  on  its  outer  surface  or  its  inner  surface. 
The  smallest  visible  crack,  even  if  it  only  affects  one  screw  thread, 
is  suflicient  to  condemn  the  article.  An  insulator  in  which  a  tiny 
crack  is  detected  might,  if  the  crack  were  in  a  position  where  it 
could  be  got  at,  have  the  surfaces  evenly  pressed  together  by  the 
finger  or  with  a  little  tool,  but  it  would  be  labour  in  vain,  for  even 
if  the  crack  had  only  a  very  slight  depth  it  would  open  again  in  the 
firing  to  an  even  greater  extent  than  before. 


The  insulator  is  now  ready  to  receive  any  small  holes  or  grooves 
that  the  design  requires.  The  lioles  are  drille  1  and  the  grooves  cut, 
and  then  all  that  remains  to  do  is  to  fettle  oil  any  rougli  edges 
before  the  goods  are  fired.  The  kilns  for  firing  poicelain  take  a 
great  many  forms.  The  diagrams  (Figs.  !>  and  0)  show  the  general 
arrangement  of  an  old  Chinese  kiln  and  and  a  simple  form  [of 
English  kiln.  Kilns  may  be  classified  as  direct  heating  or  indirect 
heating,  according  to  whether  the  flame  impinges  on  the  contents 
of  the  kiln  or  not.  They  may  be  further  classified  as  continuous  or 
intermittent,  liotli  types  shown  are  intermittent — i.e.,  when  the 
goods  have  been  fired  the  kiln  is  allowed  to  cool  down  and  is  then 
opened  up.  So-called  continuous  kilns  are  really  a  series  of  ovens, 
generally  placed  in  a  circle,  as  in  the  Hoffmann  kiln,  and  the  flues 
so  arranged  that  the  heat  can  be  arranged  to  some  ovens  and  with- 
held from  others,  so  that  ware  may  be  entered  or  withdrawn  from 
one  part  of  the  kiln  while  the  rest  of  it  is  at  firing  heat.  Coal  is 
generally  used,  and  along  filming  coal  is  to  be  preferred. 


i'"lG.   4. 


-Three  Stages  of  Turning,  showing  Insulator  scored  for 
Suction. 


The  goods  to  be  fired  are  placed  in  fireclay  pots  known  as  saggers, 
which  are  then  stacked  in  the  kiln.  The  doorway  being  walled  up, 
firing  is  commenced  The  first  stage,  generally  known  as  "  smok- 
ing "  the  ware,  has  for  its  object  the  drawing  off  of  the  remaining 
moisture.  Articles  which  come  from  the  drying  room,  though  dry 
to  all  ordinary  intents  and  purposes,  actually  contain  over  10  per 
cent,  of  water.  Whether  this  water  is  combined  or  not  is  a  matter 
of  conjecture,  but  it  is  noteworthy  that  after  it  has  been  driven  off 
by  raising  the  goods  to  a  temperature  just  approaching  a  dull  red 
heat  no  further  addition  of  water  would  make  the  clay  plastic  again. 
Yet  no  fusion  of  the  clay  has  taken  place.  That  this  water  must 
be  evaporated  carefully  is  evident  when  we  consider  that  1  oz.  of 
water  makes  something  Irke  2  cubic  ft.  of  steam.  The  length  of 
time  for  "  smoking"  depends  on  the  size  of  the  oven  and  the  siz«  of 


Chinese  Kiln. 


the  goods,  and  no  hard  and  fast  rule  can  be  laid  down,  but  an  expe- 
rienced man  knows  how  soon  he  may  let  his  fires  burn  clear  with- 
out risk  of  setting  up  internal  strains  in  the  goods  due  t  j  the  out- 
side being  dried  and  the  inside  not.  So  much  importance  is  attached 
to  the  careful  smoking  of  goods  that  it  is  sometimes  mide  a  special 
operation  with  a  special  stove.  The  temperature  at  which  vitri- 
fication begins  varies  greatly  with  the  composition  of  the  clay. 
It  may  be  anything  from  700  to  1,200'  C,  according  to  the 
amount  of  flux  present.  An  insulator  kiln  is  fired  up  to  about 
1,450  C.  at  which  point  complete  vitrification  of  the  "biscuit "is 
certain.  The  whole  operation  takes  some  50  hours.  The  goods 
are  allowed  to  cool  slowly  in  the  kiln,  this  occupying  about  as  long 
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as  the  firing.     The  biscuit  insulators  are  then  carefully  checked 
over  again  before  glazing. 

So  far  we  have  dealt  with  vitreous  insulators  for  outdoor  work, 
whether  telegraph  or  telephone,  or  for  the  heavier  currents  and 
higher  voltages  of  power  transmission.  Before  leaving  this  part  of 
the  subject,  we  might  note  the  difference  between  our  methods  and 
those  in  vogue  on  the  Continent.  It  is,  of  course,  not  an  easy 
thing  to  find  out  how  many  plums  our  neighbour  puts  into  her 
pudding,  but  all  indications  seem  to  show  that  there  is  little 
or  no  ball  clay  in  a  German  made  insulator.  We  have  already 
noted  that  this  omission  results  in  a  brittle  article  ;  it  also, 
however,  necessitates  a  different  method  of  manufacture.  The 
clay  is  too  "short"  and  "crumbly"  to  be  thrown  and  turned 
in  two  separate  operations.  Instead  it  is  formed  by  methods  closely 
similar  to  those  in  use  here  for  forming  ordinary  china  articles.  It 
is  "  joUeyed."  The  lump  of  clay  is  put  into  a  plaster  mould  having 
the  shape  of  the  finished  article.  The  mould  is  rapidly  revolved  and 
a  "  jigger  "  is  forced  down  with  a  hand  lever  into  the  lump  of  clay. 


Materials  other  than  Porcelain. — Such  electrical  accessories  as 
ceiling  roses,  switch  bases  and  a  hundred  and  one  other  things, 
which  are  more  or  less  protected  from  mechanical  damage  and  the 
weather,  are  made  of  an  earthenwai-e  material  called  by  the  trade 
"  ivory."  It  is  non-vitreous  and  more  or  less  porous,  so  that  it  de- 
pends on  the  glaze  to  keep  the  mass  dry.  A  very  little  exposure 
of  unglazed  surface  is  enough  to  let  the  whole  body  become  damp. 
There  a  good  deal  of  variation,  however,  in  the  quality  of  ivory, 
some  being  much  more  porous  than  others,  but  the  very  best  ivory 
cannot  be  compared  with  porcelain  as  an  insulator.  A  rough 
test  may  be  made  b3-  touching  a  broken  piece  with  the  tongue. 
The  tongue  will  adhere  to  the  ivory  as  to  an  unvarnished  clay 
pipe,  but  this  is  not  so  with  porcelam.  The  ingredients  of  the 
ivory  body  differ  from  porcelain,  in  that  ivory  contains  no 
felspar,  and  consequently  it  is  not  fired  so  hard  in  the  kiln. 
Pressed  articles  are  generally  of  ivory  :  thrown  and  turned  articles 
generally  of  porcelain.  The  distinction  is  not  a  necessary  one, 
but  one  that  has  grown  up.  We  may  expect  to  see  complicated 
pressed  articles  done  in  porcelain  in  the  future.  The  ivory  body 
is  dried  somewhat  and  reduced  to  a  damp  flaky  powder  suitable  for 
pressing  up  to  the  required  shape  in  dies.  Continental  practice  is 
to  mix  fat  with  the  ivory,  as  their  material  will  hardly  stand — as  it 
would  seem — removal  from  the  press  without  something  of  this  sort 
to  bind  it  ;  the  use  of  ball  clay  in  English  ivory  body  obviating  the 
necessity  for  fat.  Fig.  9  shows  the  press  tools  for  an  ordinary  wall 
switch  base.      The  completely  blaci  portion  of  the  figure  is  the 


Fio.  6. — English  Kilh. 


Fig.  7. — VEnxiCiL  Screwing  Maciiink. 


Fig.  8. — Shrinkage 
Diagram. 


Fig.  9. — Press  Toow  for 
Switch  Base. 


pressing  it  outwards  to  fill  the  mould.  The  outside  of  the  clay  lump 
thus  tak  es  the  shape  of  the  mould,  and  the  inside  takes  the  shape  of  the 
jigger.  The  axis  of  revolution  is  vertical.  The  arrangement  is  well 
adapted  to  clay  of  that  "short"  nature,  as  the  object  is  supported 
all  the  time  it  is  in  the  mould.  When  moulded,  the  plaster  mould 
is  taken  off  the  machine  and  allowed  to  stand  until  the  insu- 
lator has  dried  somewhat,  and  then  the  mould,  which  is  in  halves, 
is  opened.  This  waiting  for  the  article  to  dry  necessi'ates  a  large 
number  of  moulds.  Each  mould  can  be  used  several  times  a  day. 
The  absence  of  ball  clay  accounts  for  the  whiteness  of  tlerman  in- 
sulators and  also  for  their  brittlcnoss.  Fig.  7  shows  a  vertical 
macliinc  arranged  to  cut  the  screw  thread  in  a  small  single-shed 
insulator.  The  remainder  of  the  processes  are  not  much  different 
from  our  own. 

Jlroirii  Insulaluri.  These  have  nothing  to  commend  them  except 
that  their  appearance  is  occasionally  preferred.  Nothing  else  has 
ever  been  claimed  for  them.  The  colour  is  obtained  by  adding 
gome  red-burning  raarl  to  the  porcelain  body.  They  re(iuiro  to  be 
much  more  carefully  dried  than  white  insulators,  and  on  this  account 
they  cost  the  potter  more,  though  generally  ho  asks  no  higher 
price  for  lliein.  Abroad,  brown  insulators  and  white  are  made  of 
the  same  builv,th()  colour  simply  being  obtained  by  the  glaze.  Since 
coloured  glaze  shows  rather  unevenly  on  a  white  vitreous  surface, 
they  arc  often  very  unsightly. 

HUrinhdije.  -Ah  the  clay  is  vitrified  in  the  kiln  it  slirinks,  tlio 
shrinkage  amounting  from  first  to  latt  to  somethin;;  like  IS  in  per 
foot.  This  may  not  matter  very  much  for  domestic  ware,  but  for 
pieces  that  have  to  engage  witli  metal  parts  the  matter  has  to  be 
very  corcfuUy  dealt  with.  Ah  a  rule,  the  drawing  office  takes  rare 
of  IhiB,  and  isBUCH  prints  to  each  departi^iont  suitably  diinonsionod. 
l''ig.8  shows  the  size  of  a  finished  insulator  compared  with  the  same 
one  fresh  from  the  lathe. 


section  of  a  loose  brass  ring  with  an  internal  screw  thread.  The 
lower  die  is  filled  with  ivory  paste  and  the  upper  die  is  sent  home 
by  the  screw  and  fly-bfi'l  arrangement  as  used  for  metal  pressing. 
A  foot  l»ver  serves  to  eject  the  pressed  ivory,  carrying  with  it  the 
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Oprrating  Spmdic 

Fid.  10.— Drnby  Fusr  Drum. 

brass  screwed  ring,  which  latter  is  then  screwed  off  by  the  opera- 
tor and  again  dropped  into  the  die.  The  operotor  -usually  a 
girl  —has  tlie  oppoilunity  of  showing  »omo  wisdom,  and  incidentally 
of  increasing  her  output  and  her  wages,  in  deciding  just  how  much 
of  the  paste  alio  must  put  into  the  die.     For  instance,  if  (ho  bodjr 
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changes  from  a  heavy  to  a  lighter  densitj-  she  must  put  her  finger 
into  the  paste  in  the  die  and  fill  up  the  hole  thus  made  with  move 
paste.  Success  comes  when  she  knows  just  how  far  to  insert  hor 
finger.  A  very  considerable  stress' is  put  upon  the  slender  parts  of 
these  dies  and  they  must  not  be  made  of  brittle  metal.  I'essenicr 
steel  is  the  most  suitable.  A  good  instance  of  what  can  be  done  in 
pressed  work  is  the  revolring  fu-o-carrier  for  the  I>ennv  patent 
magazine  fuse  (Fig.  10).  The  drum  carries  live  .'SO  ampere  fuses, 
each  in  a  spparate  chamber,  i'lach  chamber  has  two  inspection 
boles,  and'it  will  be  seen  from  the  illustration  that  even  considered 
as  an  ordinary  metal  casting  job,  it  would  require  careful  coring 
and  moulding.  It  has  to  be  made  exact  to  dimensions  so  that  it 
may  run  perfectly  true  on  the  spindle  and  engage  correctly  with 
the  other  parts.  It  is  made  in  true  porcelain  treated  the  same  way 
as  ivory  body.  The  enormous  sluinkage  of  p  rcelain  mal<es  the 
production  of  articles  of  this  intricate  nature,  all  exact  to  size,  not 
so  easy  as  it  looks. 

The  composition  of  ivory  body  results  in  the  yellow  colour  asso- 
ciated with  such  electrical  accessories  as  are  usually  made  from  it. 
When  they  are  rc'iuired  to  be  black,  a  red  burning  clay  is  added  to 
the  body  and  a  blue  glaze  appliei,  tlie  result  being  an  apparently 
black  surface.  This  is  only  possible  when  the  body  is  non  vitreous, 
as  on  a  vitreous  article  the  glaze  does  not  spread  at  all  evenly,  but 
tends  to  collect  in  hollows  and  leave  any  projecting  ridges  bare  and, 
therefore,  showing  red  or  brown. 

Forouii  Articles. — Such  electrical  accessories  as  the  inner  pots  of 
Leclanche  cells,  kc,  which  arc  designedly  porous,  are  produced 
from  a  body  having  a  large  proportion  of  china  clay  and  very  little 
flint.  Such  a  recipe  as  12  parts  ball  cU-y,  12  parts  china  clay, 
6  parts  Hint  and  6  parts  stone  would  make  a  porous  pot.  There  is, 
of  course,  no  felspar,  and  the  firing  is  very  low. 

Gltfdng. — Although  an  insulator  must  not  depend  on  the  glaze, 
the  question  of  glaze  is  important  because  the  unglazed  surface 
attracts  moisture  even  when  it  does  not  absorb  i^  The  best  glaze 
is  simply  the  smoothest  and  most  durable,  and  that  most  free  from 
alkalies.  The  presence  of  alkalies  produce  the  same  defect  that  is 
laid  to  the  charge  of  glass  insulators  -a  hygroscopic  surface.  Sur- 
faces intended  for  cementing  to  metal  parts  should  never  be  glazed. 
A  glaze  may  be  described  simply  as  a  slip  abnormaUy  rich  in  flux 
80  that  it  vitrifies  at  a  lower  temperature  than  the  article  it  is  ap- 
plied to.  This  does  not  hold  good,  however,  for  Continental  prac- 
tice, in  which  usually  the  biscuit  firing  is  carried  out  at  the  com- 
paratively low  temperature  of  900°C.,  which  only  partially  vitrifies 
the  insulator,  the  second  or  "  glost "  firing  completing  the 
vitrification,  both  of  the  body  and  the  glaze.  It  is  question- 
able which  method  is  best.  In  England  the  glost  kiln  is  fre- 
quently of  just  the  same  construction  as  the  biscuit  kiln,  but  on 
the  Continent  a  very  usual  arrangement  is  to  make  the  biscuit 
oven  and  the  glost  oven  separate  chambers  in  one  large  kiln.  China 
clay,  borax,  felspar,  whiting  and  monoxide  of  lead  are  usual  in- 
gredients of  glaze,  and  there  is  nothing  particularly  distinctive  about 
glazes  for  electrical  work  with  the  exception  of  what  has  been  said 
above.  The  question,  which  attracted  a  good  deal  of  attention  at 
one  time,  of  leadless  versus  lead  oxide  glazes  is  one  in  which  hardly 
two  opinions  exist  among  potters.  The  lead  glaze  is  not  radically 
different  from  leadless  glaze,  but  the  addition  of  some  mon-oxide 
makes  the  glaze  take  more  evenly  and  adhere  more  firmly.  As 
against  this  there  is  the  danger,  such  as  it  is,  to  the  opera  ives  if 
they  are  careless  in  the  matter  of  cleanliness.  A  few  years  ago  the 
question  was  arbitrated  upon  by  Lord  .lames  of  Hereford,  and  his 
decision  was  that  not  more  than  5  per  cent,  of  mon-oxide  wis  to  be 
used  unless  and  until  the  operatives  were  insured  by  the  employers. 
The  great  difficulty  is  to  compel  the  operatives  to  use  the  safe- 
guards that  are  provided. 

(To  be  continued.) 


RECEKT  PROGRESS  IN  TUNGSTEN  METALLIC 
FILAMENT  LAMPS. 


Wc  give  below  an  abstract  of  the  discussion  which  took 
place  at  the  meeting  of  the  Institution  of  Electrical  Engineer-, 
on  May  21st,  in  connection  with  Mv.  H.  Hirst's  Paper  on  the 
above  subject.  An  abstract  of  this  Paper  appeared  in  onv 
last  two  issues. 

Mr.  Hayhn  Haruison  rcmnrkod  that  the  author  tonipared  the 
tungsten  lamp  with  the  gas  niantlr'.  but  be  had  not  ciUlrd  attrntion  to 
the  fact  th.-it  the  gas  mantle  ditTfrcd  in  a  most  important  feature.  In 
the  first  1(K)  hours  of  hiuiiiug  its  lancllo-power  dropped  20  per  cent.,  and 
in  r>()0  hours  4(t  to  .">()  pr-r  cent.,  whereas  the  tungsten  lamp  had  the  peeuli- 
iirity  that  in  1,000  hours  it  dropped  less  than  10  ])er  <-eut.  The  author 
mentioned  tliat  tungsten  at  a  temperature  below  that  of  oxidisation  was 
duetile.  Was  it  not  possible,  therefore,  to  draw  it  down  ?  It  was  likely 
in  practice  that  the  consumer  with  an  economical  large  luiit  of  light  could 
afford  to  diffuse  it  liy  the  use  of  frosted  globes,  so  that  the  eye  did  not 
suffer  from  the  glare  of  the  tibiment.  Throughout  the  Paper  the  author 
compared  the  osram  lamps  with  other  incandescent  lamps,  but  did  not 


deal  with  its  ctToct  on  other  forms  of  lamps.  At  one  watt  per  candle 
the  luet.dlie  fil.-iment  lamp  was  more  ei-ouomical  than  the  enclosed  arc 
Iini|i.  wiiii-li  tc>i>k  miirc  tlinu  one.  auil  nearly  two  watts  pi-r  landle.  and 
wlien  the  i-iist  nf  carbons  and  lalxiur  was  iTichidcd  lie  had  found  that  for  a 
."itJO  or  (ilM)  c.p.  lUiit  it  was  more  economical  to  use  a  group  of  osram  lamps 
tlian  the  enclosed  arc.  if  the  average  life  of  the  metallii-  filament  lamp 
was  as  high  a.s  sho\\'U  in  tile  I'aper. 

Mr.  B.  M.  DiiAKK  tliouglit  tliat  central  station  eiii;incci-s  slioiild  en- 
deavour to  [lersMado  consumers  to  use  their  lamps  in  a  more  rational 
manlier  than  the  ordinary  way  with  clear  globes.  With  a  high  candle- 
power  lamp  they  should  use  a  frosted  globe,  and  so  get  a  better  tlistri- 
iiiition  dT  light.  As  regards  the  name  Mr-.  Mnnley  liad  suggested  at  a 
previous  nicctini; — the  wire  lamp — he  thought  tliis  applied  more  to  the 
tantalum  lamp  tlian  to  the  tungsten.  He  suggested  the  metal  lamp. 
'I'lie  great  difficulty  with  the  metal  filament  was  that  it  was  so  brittle. 
With  the  taulalum  lamp  no  special  precautions  were  nece.ssary,  and 
they  were,  therefore,  most  in  favour.  With  regard  to  the  use  of  metal 
lamps  for  outside  lighting,  it  was  the  o]iinion  of  some  that  the  life  of  such 
lamps  was  sliortcr  where  they  were  exposed  to  the  sun's  rays.  As  regards 
competitors,  tlicy  bad  to  combat  with  two  recent  forms  of  lighting — 
acetylene  and  |ietrol  gas.  .\eetylene  cost  2'2d.  per  1. 001)  c.p.  hour, 
and  the  electric  lamp,  at  1  watt  per  c.p.,  2d.  for  the  same  unit  of  light. 
The  cost  of  |)etrol  gas  depended  on  the  )iriee  of  [)etrol  in  the  district. 
Dr.  Louis  Bbll  referred  to  the  development  of  the  metallic  filament 
lauiji  in  .\merica  as  they  found  it  to-day.  They  had  had  many  metallic 
lilaments  in  use.  First  came  the  tantalum  lamp,  which  was  received 
with  open  arms  and  a  great  deal  of  enthusiasm,  but  was  very  promptly 
passed  over  for  the  tungsten  lamp,  chiefly  owing  to  the  fact  that  most  of 
the  c-ii-cuits  in  America  were  alternating-current  circuits,  and  to  the  fact 
that  the  tantalum  lamp  was  ciuuparatively  ineft'ective  on  account  of  its 
.short  life,  due  pcrliaps  to  faulty  filaments.  He  found  that  the  tantalum 
filament  w  orkeil  badly  both  at  high  and  very  low  frequencies.  Exjieri- 
ments  which  he  had  carried  out  with  these  lami>s  led  him  to  the  conclii- 
■sion  that  the  faults  which  developed  in  the  filaments  were  due  to  the 
continual  heating  and  cooling  rather  than  to  anything  else.  The  heating 
and  cooling,  of  course,  took  place  more  rajiidly  as  the  frequency  rose. 
Oil  the  other  hand  the  temperature  change  became  at  the  higher  fre- 
quencies somewhat  less,  and  the  cooling-off  w.as  less  com]i!cte.  As  a 
result  he  had  found  tliat  at  (iO  cycles  and  above  the  life  was  very  limited, 
while  at  the  very  low  frequencies  of  from  5  to  !("•  cycles  they  could  hardly 
put  the  lamps  in  fast  enough  to  keep  them  alight.  Manufacturers  in 
America  were  very  slow  to  put  out  low  c-andle-power  l.inips,  the  standard 
lamps  being  in  100,  (iO,  and  40  watt  sizes ;  save  for  its  fragility  the 
success  of  the  lani|)  was  fairly  good.  He  had  noticed  that  the  candle- 
jiower  of  tungsten  lamps  sometimes  increased  during  the  first  hours  of 
burning  and  sometimes  it  rapidly  fell,  as  noticed  in  the  authors  curves. 
As  to  the  most  economical  efficiency  at  which  to  run  the  lanijis,  he  thought 
that  ill  most  cases  in  England  the  lamps  vrere  being  overrun.  He 
suggested  that  it  might  pay  to  work  the  lani]is  at  11  watts  per  candle. 
They  then  gave  an  admirable  light,  and  the  life  was  materially  increased. 
Metallic  filament  lamps  should  always,  he  thought,  be  used  in  such  a  way 
that  the  light  was  shaded  from  the  eyes.  In  America,  every  tungsten 
lamp  was  fitted  with  a  half  frosted  globe,  and  where  they  were  u.sed  on  a 
level  with  the  eyes,  the  lamps  were  fitted  with  a  shade  that  came  nearly 
down  to  the  tip.  The  candle-power  emitted  by  metallic  filaments 
was  about  1.000  to  2.000  candle-power  [ler  sq.  in.,  an<l  if  the  light  were 
not  shaded  the  eyesight  of  the  users  would  suffer.  A  point  of  advan- 
tage ui  America  was  that  they  were  alile  to  control  the  output  of  such 
lamjis.  They  were  sent  out  to  the  consumers  not  free  but  at  a  small 
rental  charge,  less  than  the  cost  of  the  lamp  to  the  central  station,  but 
enough  to  make  the  eonsumers  share  the  benefits  of  the  reduced  current 
consumption.  One  central  .station  engineer  in  America  had  told  him 
recently  that  he  |aoposed  to  put  out  the  tungsten  lamps  free,  and  added 
that  every  time  he  had  reduced  his  price  to  the  consumer  he  had  increased 
his  net  (irofit.  Taken  in  that  spirit  he  thought  that  the  metallic  fila- 
ment lamp  was  going  to  be  a  boon  to  the  industry. 

Mr.  H.  W.  Handcock  hoped  that  some  means  winild  be  found  of 
settfing  a  standard  by  wliicli  they  could  measure  their  lamps  in  the 
future.  The  use  of  both  the  Hefner  and  the  British  unit  led  to  some 
confusion.  Then  again  there  were  the  two  met  hods  of  taking  the  measure- 
ment of  light — the  horizontal,  and  the  mean  spherical.  The  horizontal 
method  he  was  quite  sure  was  unfair  to  the  metallic  lamp  if  no  regard 
was  taken  of  the  mean  spherical  candle-power.  He  thought  they  might 
with  advantage  lay  some  stress  on  the  benefits  that  accrued  to  the 
central  station  as  regards  facility  of  regulation.  He  thought  also  that 
they  coidd  not  lay  too  much  stress  on  the  fact  that  the  candle  power 
of  the  melallii-  filament  lamp  was  so  well  sustained  as  i-oni)iarcil  with  that 
of  the  carbon  lamp.  It  was  not  so  muih  advantage  to  know  the  eHiciciiey 
at  the  beginning  of  its  life  as  the  efiicieney  throughout  the  wliole  life. 
The  metallic  lamp  was  a  great  advance  in  that  direction.  It  was  wonder- 
ful what  remai'k.ible  pi-ogr{«ss  had  been  made  with  it  when  one  considered 
the  years  it  took  to  bring  the  carbon  lami>  to  its  |)resent  stateof  perfection. 
.Mel.illic  filaments  at  high  voltages  were  unsuitalde  for  the  ordinary  ])ort- 
able  lamp.  The  cpiestion  as  to  the  effect  on  the  central  stations  of  the 
mi^talhc  fil.-uuent  laniji  had  been  thrashed  out  at  some  length  recently. 
jMr.  Hirst  h.-id  stated  in  the  discussion  on  the  previous  Tajier  that  he  had 
made  an  offer  to  tlu^  Loudon  station  engineers  to  supply  metallic  fila- 
ment lamps  to  them,  so  that  they  could  control  the  output  of  such  lamps; 
and  in  refusing  that  offer  he  thought  the  station  engineers  had  missed  a 
golden  ojiportunity. 

Mr.  A.  A.  Cajii'BELI.  Swinton  called  attention  to  the  statement  by 
the  author  that  it  had  been  "  shown  that  bodies  exist  which  at  the  same 
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temperature  radiate  as  light  a  larger  percentage  of  the  supplied  energy 
than  the  so-called  black  bodies."  He  wished  to  express  the  opinion 
that  it  had  not  been  proved  that  the  Welsbach  burner  owed  its  high 
efficienej-^fo  this  as  the  author  stated.  He  had  heated  up  tilaments 
made  of  the  Welsbach  mixture  atid  of  )iurc  thorium,  and  they  both  gave 
the  same  amount  of  light.  He  had  made  the  same  experiment  at  the 
Koj-al  Society,  heating  up  the  filaments  by  means  of  cathode  rays  in  a 
vacuum,  and  the  same  results  were  obtained.  In  the  incandescent  gas 
mantle  an  addition  of  2  per  cent,  of  cerium  oxide  enormously  increased 
the  amount  of  light  whereas  experiments  had  shown  that  an  increase  in 
cerium  in  the  filament  made  no  difference,  which  seemed  to  show  that 
the  benefit  of  the  mixture  when  heated  was  brought  about  bj'  a  chemical 
action. 

'.'Sir.  C.  C.  Pateeson  referred  to  the  statement  by  the  author  that  it  was 
next  to  impossible  to  standardise  metallic  filament  lamps  per  candle- 
power.  He.  the  speaker,  could  not  quite  see  why  they  should  not 
standardise  the  lamps  in  that  way.  He  was  sorry  to  see  Mr  Hirst  ex- 
pressing so  many  of  his  results  in  the  Hefner  unit.  He  asked  the  author 
to  state  the  total  otitput  of  carbon  lamps  in  Great  Britain,  and  how 
many  would  it  be  possible  to  replace  with  metallic  filament  lamjis.  say, 
during  the  next  five  years.  With  regard  to  Mr.  Harrison's  remarks  as  to 
gas  mantle  tests,  he  had  found  that  the  caiidle-power  remained  fairly  con- 
stant during  the  fiist  10()  hours  or  so. 

Jlr.  T.  H.  LoWDEN-  remarked  that  the  Pa))er  apparently  dealt  with 
only  the  osram  lamp.  The  author  had  stated  that  up  to  the  present 
40  to  50  c.p.  was  about  the  lowest  unit  that  had  been  obtained  in  a  com- 
mercial lamp,  and  that  some  extraordinary'  development  or  discovery 
would  have  to  be  made  before  that  candle-power  coidd  be  largely  reduced. 
He,  the  sjieaker,  absolutely  denied  that  statement.  At  the  present 
moment  there  were  30  c.p.  200  volt  lamps  being  sold,  and  in  a  short 
time  2.5  cji.  lamjis  for  that  voltage  would  be  for  sale.  A\'ith  regard  to 
the  blackening  of  lamps,  this  was  caused  by  the  bulbs  not  being  properly 
exhausted. 

Jlr.  C.  H.  WoRDiNOHAHi  said  he  would  like  to  record  his  conviction  that 
the  metallic  filament  lam])  was  a  blessing,  and  only  a  blessing,  to  the 
industry.  The  people  from  whom  additional  business  and  revenue  could 
be  obtained  were  those  now  using  gas,  and  the  only  possibility  of  getting 
them  was  by  some  epoch-making  event  such  as  the  metallic  filament  lamp. 
There  was  an  amjjle  field  before  them  as  they  had  not  at  present  even 
a  fair  proportion  of  the  ])ossible  consumers,  and  he  was  sure  the  metallic 
filamcitt  lami)  would  en.ible  them  to  enter  that  field.  He  thought  that 
manufacturers  should  devote  their  attentiou  to  the  invention  of  a  simple 
and  useful  anti- vibrator  holder  for  metallic  filament  lamjjs. 

Mr.  L.  (iASTER  asked  if  Mr.  Hirst  was  going  to  treat  them  liberally  in 
cases  of  lamps  blackening.  Did  he  intend  to  change  such  lamps  over  th« 
counter'/  The  public  ought  to  be  informed  that  the  metallic  filament 
lamp  was  a  fragile  one,  and  that  the  outsidcs  of  the  lam)i  globes  ought  not 
to  be  cleaned  with  a  dry  cloth,  which  set  uji  an  electrostatic  effect  which 
broke  the  filaments.  Only  a  damp  cloth  should  be  used.  There  were, 
of  course,  many  other  metallic  filament  lamjis  on  the  market  besides  the 
osram,  but  if  there  was  likely  to  be  any  troulilc  with  regard  to  patents  they 
ought  to  know  where  they  were.  As  to  small  transformers,  he  was 
perfectly  satisfied  that  their  use  was  only  a  tcmjiorary  expedient. 

Mr.  .J.  Rawokth  said  he  remembered  the  time  when  they  paid  25s.  per 
do7*n  for  carbon  lamjis.  and  when  the  boxes  were  opened  half  of  the 
lamps  were  found  to  be  broken.  That  liability  to  breakage  was  got  over 
in  the  case  of  carbon  filament  lamjis,  and  it  would  be  got  over  in  the  case  of 
metallic  filament  lamjts.  In  his  drawing  room  he  had  some  carbon  lamps 
that  had  been  in  use  for  10  years,  which  .showed  how  long  a  carbon  fila- 
ment lamp  would  last  if  it  was  given  a  chance.  Its  day  was.  however,  now 
over.  For  years  they  had  been  burning  more  coal  uiuler  their  boilers 
than  they  ought  to  have  done. 

The  I'keside.nt  (Col.  R.  E.  B.  CVompton)  said,  as  to  the  effect  of  the 
metallic  filament  lamp  on  the  industry,  that  in  many  )ilaces  where  gas 
did  not  now  |)raetically  compete,  and  where  they  had  obtained  all  the 
lamps  that  they  could  hope  to  get,  the  reduction  in  the  lurrenl  con- 
sumptiim  might  mean  a  serious  loss  of  dividend.  .Also  the  nu)ney  thai 
would  be  spent  during  the  next  few  years  in  Ihe  replacing  of  lamps  would 
be  largely  taken  out  of  the  consumers'  bills.  The  immediate  future 
would  be  a  very  anxious  time  for  some. 

Mr.  H.  HiH.ST,  in  reply,  .said  he  had  tried  to  keep  the  manufacturer  in 
the  foreground,  and  the  trader  in  the  background,  but  sonu'  of  the 
ipicslions  put  to  him  he  would  have  to  answer  in  (he  capacity  of  a  trader. 
'J'hey  were  not  very  well  organised  in  this  country  for  introducing  a 
new  <lelicate  scientific  article.  In  America  and  in  (icrnuiny  (he  nuinu- 
faeturers  were  also  the  station  engineers.  'J'hey  were  also  tra<lers  in 
direcl  contact  with  Ihe  consuuu'r,  ami  could  bring  out  a  new  article  after 
carefully  lliinking  it  out  from  llii'  beginning  lo  the  I'uil.  They  bad  In 
reckon  here  in  lOnglaufl  with  a  ililfcreiil  stale  of  albiirs.  and  with  dilli- 
eullies  which  were  not  fouml  in  other  countries.  'I'lial  was  why  he 
HUggesled  Ihal  Ihe  central  station  people  should  lake  Ihe  melallic  fila- 
ment lainps  in  liaml.  Their  reply  was  that  they  could  nol  fall  out  willi 
the  conlraclors,  who.Hc  business  it  was.  The  coiitruclors  ha<l  got  into  the 
way  of  not  Ircalitig  warnings  from  the  niainifacliirers  as  serious.  He 
woiilil  hUr  lo  sell  Ihe  lamps  willi  frosleil  globes  or  with  shades  such  as 
JJr.  Itcll  had  poinled  out  wen-  u^eil  in  ,\mcrica.  They  had  various  ideas 
as  lo  how  lo  overcome  Ihe  dilliculty  of  Ihe  great  biilliancy.  bul  Ihcy 
could  nol  convince  the  consunuTs  that  suih  shading  was  neces.sary,  and 
few  iimtraclors  troubled  lo  let  the  consumer  know.  The  Banie  rennirks 
ajiplieil  to  series  running.  His  firm  had  been  libiTal,  80  far  iw  he  knew, 
in  caws  of  blackeni'd  la  in  p'*.  and  all  Ihe  leading  conlrnclors  would  bear 
him  out  in  that.  Hut  there  were  small  contractors  who  OuMighl  that  il 
wan  better  busiuciw  ivii  [<>  hand  the  lamps  on  to  the  cualumor.     With 


regard  to  Mr.  Harrison's  remarks,  if  tungsten  could  be  drawn,  which  had 
not  been  done  up  to  date,  he  would  certainly  have  put  it  in  the  Paper. 
He  failed  to  see  how  they  were  gouig  to  get  a  smaller  unit  of  light  with 
their  ]irescnt  knowledge,  but  if  there  were  other  methods  he  thought  it 
would  be  some  considerable  time  before  those  methods  would  be  intro- 
duced. All  the  metallic  filament  lamp  makers  on  the  Continent  had  no 
idea  how  a  lamji  could  be  commercially  made  with  a  lower  imit  of  light. 
There  was  a  quite  exaggerated  idea  as  to  the  breakage  of  metallic  filament 
lamps.  His  com])any  had  introduced  a  5  jier  cent,  breakage  allowance 
on  such  lamjts.  or  hatl  offered  to  exchange  such  broken  lamps  without,  of 
course,  making  Ihe  5  per  cent,  allowance.  In  every  instance  the  user  had 
preferred  to  take  the  5  per  cent,  allowance.  Breakage  was  more  due  to 
careless  handling  than  to  actual  transit.  He  had  used  the  Hefner  candle- 
power  for  the  sim]jle  reason  that  the  lamps  came  from  countries  in  which 
the  Hefner  candle-power  was  generally  used,  and  he  did  not  wish  to 
introduce  figures  which  might  lead  to  confusion  with  those  used  in  Char-  ,m 
lottenburg  in  the  official  tests.  It  the  lamps  could  be  sold  by  British 
candle-poH-er  he  would  like  to  do  so.  He  thought  they  woidd  have  a  very 
good  case  when  the  Standardisation  Committee  went  into  the  matter. 
He  would  try  and  stick  out  for  watts,  however.  So  far  as  radiation  was 
concerned,  he  did  not  suggest  that  he  made  the  statement  on  the  strength 
of  his  own  ex]ierience.  The  statement  had  been  made  by  »he  inventors 
of  the  incandescent  gas  mantle,  who  had  been  working  on  that  theory. 
and  he  thought  it  wise  to  give  the  statement  to  the  meeting. 


200,000  YOLT  INSULATOBS. 


In  our  issue  of  November  22,  1907,  we  described  briefly  the  new 
form  of  insulator  which  is  being  extensively  adopted  in  America  for 
high-tension  power  transmission  lines.  One  of  the  pioneer  firms 
concerned  in  the  manufacture  of  these  insulators  is  the  Locke  In- 
sulator Mfg.  Co.,  of  Victor,  New  York,  who  have  one  of  the  largest 
and  most  modern  equippedhigh-tension  insulator  works  in  the  world. 


a 

S 

m.k..^^ 

Fk..  1. — Locke  Insui.atoks  in  Use. 

The  underhung  insulator,  as  first  developed,  consisted  essentially 
of  several  conventional  type  line  insulators,  and  these,  when  tested, 
gave  sueli  excellent  results  that  they  were  quickly  recognised  us  the 
proper  method  of  insulating  extra  high  potential  lines.  Since  lines 
erected  in  this  manner  are  usually  of  considerable  importance,  the 
matter  of  lucchanical  weakness  was  first  under  consideration,  and 
as  the  conventional  type  line  instilators  have  no  great  amount  of 
strength  in  tension  some  new  development  was  seen  to  be  neces- 
sary. This  was  first  provided  for  by  using  a  single  shell  of  porce- 
lain, on  the  outside  of  which  w:is  cemented  a  metal  cap  and  on  the 
inside  an  eye  bolt.  Mechanically,  the  device  was  very  nearly  ideal, 
since  mechanical  strength  in  excess  of  '20  tons  could  bo  readily 
obtained,  but  electrically  the  device  was  not  a  buccpss  when  built 
in  thill  manner,  since  the  condenser  clfcct  causes  a  rise  of 
potential  around  the  end  units,  and  if  tiie  insulators  arc  made 
of  rcatonablo  si/.c  they  will  be  found  nol  to  have  dielectric 
strength  comparable  with  the  llasli  over  potential.  Thus,  in  the 
case  of  a  lightning  shock  or  surge  upon  the  line  approaching 
a  point  of  support,  which  consists,  say,  of  several  underhung  insu- 
lators, these  latter  behave  exactly  like  condensers  in  scries,  and  if 
the  approaching  wave  ho  steep  and  moving  with  great  rapidity,  the 
first  unit  has  to  stanil  a  very  high  potential.  For  this  reason  it  was 
found  ncresoary  to  introduce  two  pieces  of  porcelain  which  could  be 
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uiaile  thin  and,  therefore,  of  good  <iuality  and  would  stand  a  pres- 
sure of  about  100,000  volts,  also  adding  materially  to  the  leakage 
distance  of  the  whole  device. 

It  is  the  custom  of  the  I.octe  Insiilator  Mfg.  Co.  to  test  the  shells 
of  this  underhung  insulator  to  flashing  over  potential  for  about  five 
minutes  before  assembling,  and  after  assembling  to  test  the  unit  to 
100,000  volts  for  a  period  of  five  minutes.  A  mechanical  test  of 
5,000  lb.  is  then  applied  to  ensure  that  the  porcelain  and  cement 
have  been  properly  put  together  and  are  of  good  quality. 

The  mechanical  features  of  this  insulator  are  not  without  interest. 
Each  of  the  shells  is  recessed  on  the  inner  side,  and  the  inner  con- 
nection is  made  by  means  of  a  "  U  "  bolt  which  springs  out  in  the 
recess,  and  then  the  annular  space  is  tilled  with  neat  Portland 
cement  which  is  allowed  to  obtain  its  permanent  set  under  water. 
Analysing  the  mechanical  stresses  which  fall  upon  tliis  joint,  it  will 
be  noticed  that,  from  the  upper  end  of  the  "  U  "  bolt,  stresses  may 
be  transmitted  at  4.")  deg.  through  the  porcelain  and  cement  to  the 
expansion  cap,  which  supports  the  whole  device,  through  throwing 
the  porcelain  into  compression  and  permitting  of  the  development 
of  any  desired  mechanical  strength. 

The  insulator  will  normally  be  used  in  a  vertical  position,  allow- 
ing about  2u,000  volts  per  unit.  Thus,  4  units  would  be  allowed  for 
a  100,000  volt  star-connected  line.  For  corners  it  will,  of  course,  be 
necessary  to  use  the  insulators  in  a  horizontal  position  to  bv-pass 
the  line,  as  shown  in  Fig.  1.  There  need  be  no  concern  about  using 


Fio,  2. — Transmission  Line  at  Victo!!,  N.V. 

this  insulator  horizontally,  for,  in  making  tests  upon  it,  it  was  as- 
sumed that  all  the  surfaces  of  the  porcelain  would  in  time  become 
wet.  It  is  important  to  note  that  this  insulator  is  said  to  be  much 
safer  when  operating  in  a  horizontal  position  thin  vertically,  tor 
if  the  arc  does  leap  over  the  surface  it  is  immediately  blown  out  by 
i's  own  heat  and  away  from  the  insulator,  whereas  in  the  conven- 
tional type  of  insulator,  if  an  arc  plays  over  it,  sufficient  heat  is 
usually  libera 'ed  underneatli  the  shells  to  destroy  them. 

Fig.  2  sho  ws  these  insulators  in  use  on  the  experimental  line 
which  has  been  in  operation  at  Victor,  N.Y.,  for  several  months  at 
a  pressure  of  200,000  volts. 

We  learn  that  Messrs.  Geipel  &  Lange,  of  Vulcan  Works,  St. 
Thomas-street,  S.E.,  are  the  sole  representatives  for  the  United 
Kingdom,  Europe,  and  the  Colonies,  of  the  Locke  Insulator  Manu- 
ftotaring  Co. 


Truing  up  Commutators  on  Rotary  Converters. — C.  L.  Greer 
in  a  rei-ent  issue  of  the  Street  Railirai/  Journal  gives  a  method 
of  performing  the  above  where  no  prime  mover  is  available,  or 
the  armature  cannot  be  placed  in  .a  lathe.  The  direct-current 
brushes  on  the  machine  to  be  trued  up  are  lifted  from  the  com- 
mutator. This,  of  course,  opens  the  field  circuit,  and  the 
cutting  tool  is  then  set  up  and  properly  adjusted.  The  rotary 
is  then  switched  on  to  the  alternating-current  'bus  bars  whicli 
are  not  alive.  The  alternator — with  a  weak  field — is  then 
connected  to  the  'bus  bars  and  its  engine  moved  slowly 
round.  The  rotary  will  start  and  run  as  an  induction  motor, 
its  speed  being  adjusted  by  varying  that  of  the  engine,  which 
is  throttled  down  to  a  very  low  speed. 


SWITCH  GEAR  CONTROL  APPARATUS  AND  RELAYS 
FOR  ALTERNATING  CURRENT  CIRCUITS.* 

BY   C.   C.    GARRARD. 

(Continued  from  page  .iH'f. ) 

Time  Limit  Manmiim  Circuit  brealicrs.— At  the  present  time  it 
is  general  practice  to  instaltime  element  maximum  circuit-breaking 
devices  in  various  positions  on  all  large  systems.  Some  of  these 
have  a  constant  time  element,  independent  of  the  degree  of  over- 
load ;  these  are,  however,  rarely  reiiuired,  and  inverse  time-element 
circuit  breakers  will  only  be  considered.  The  present  method  of 
stating  time  ebments— i.f.,  by  time — is  open  to  question.  To  com- 
pletely understand  the  question,  the  current,  tune  on  test  load  and 
time  on  dead  short-circuit  should  be  given,  for  this  latter  time  fixes 
the  order  in  which  several  inverse  time- element  circuit-breakers 
in  series  will  operate  on  heavy  short  circuits.  Hitherto  it  has  been 
considered  that  fuses  possess  an  inverse  time  element.  This  has 
been  shown  by  II.  P.  .Jackson  to  be  not  altogether  true,  and  apart 
from  the  difficulty  of  arranging  two  fuses  in  series  with  the  cer- 
tainty of  one  operating  before  the  other,  high-tension  fuses  cannot 
now  compete  with  automatic  circuit  breakers  either  in  cost  or 
efficiency. 

Inverse  Time  Limit  Circuit  brialicrs  on  Feali  n.—Aher  a  time- 
element  circuit-breaker  has  been  decided  upon  the  next  question  is 
to  determine  the  time  element.     Curves  (.Fig.  2)  are  given  showing 
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Fio.  2. — Standard  10  Amp.  Relay  2d^. 

Set  to  opei-ato  at  6iJ  per  cent.,  80  per  cent,  and  Hi  per  cent,  of  full  load,  that  is 

160  amp.,  2M  amp.  ami  iO)  amp.  iu  conjunction  with  a  -25/1  ratio  current 

transformer. 

the  operation  of  the  outgoing  feeder  relays  in  a  large  6,600  volts 
25  cycle  three-phase  station  in  Scotland,  of  the  machines  relays  in 
the  sub-station  fed  from  this  station  and  of  the  relays  on  the  out- 
going feeders  installed  in  a  similar  station. 

If  it  were  only  a  question  of  arranging  the  various  switches  to 
open  in  a  predetermined  order,  the  feeder  time- lag  would  be  made 
as  long  as  possible.  A.s  naturally  the  longer  it  is  the  more  chance 
have  the  distant  circuit-breakers  of  operating  before  those  on  the 
feeders.  The  drawback  to  this  arrangement  is  that  with  compara- 
tively long  time  elements,  whenever  a  high-tension  short  comes  on 
the  system,  a  great  deal  of  the  synchronous  sub-stalion  machinery 
falls  out  of  step.  This  was  experienced  in  practice  at  the  station 
mentioned  above,  and  to  get  over  it  the  time  element  was  shortened 
several  times  until  the  curve  shown  in  Fig.  3  was  obtained.    It  will 
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thus  be  seen  that  the  advantage  of  the  long  time  element  circuit- 
breakers  has  to  be  dispensed  with,  and  the  question  at  once  arises 
whether  it  is  worth  while  to  retain  the  short  time  element  remain- 
ing. There  is,  however,  in  reality  a  greater  difference  between  the 
curve  in  Fig.  i!  and  instantaneous  action  than  between  the  curves 
in  Figs.  2  and  3.  In  order  to  get  an  idea  as  to  the  time  a  so-called 
instantaneous  relay  takes  to  work,  an  ordinary  alternate-current 
trip-coil  was  investigated.  An  examination  showed  that  the  time 
taken  for  the  plunger  to  rise  from  the  bottom  to  the  top  position  did 
not  exceed  |',,th  second.  It  follows  that  the  time  element  of  the 
instantaneous  release  is  less  than  one-fifteenth  the  limo  element 
shown  in  Fig.  'i,  and  to  go  from  this  curve  to  the  instantaneous 
release  is  a  larger  step  than  the  sum  total  of  the  previous  steps  ta'ien 
in  arriving  at  Fig.  •!.  There  is  no  doubt  that  instantaneous  releases 
have  been  tried  .and  found  unsatisfactory  by  reason  of  their  too  often 
and   unnecessarv  operation.     If  now  it  should  be  found  that  the 

'  Abstract  of  a   Pa[)or  road   before   the  Institution    of   Electrical 
Enpueers. 
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transitory  currents  that  have  given  trouble  with  the  instantaneous 
release  are  of  shorter  duration  than  the  times  of  the  curve  in  Fig.  3, 
then  the  retention  of  the  time  element,  even  it  shortened  to  the  ex- 
tent shown  in  Fig.  3,  is  desirable. 

The  general  conclusion  to  be  drawn  from  these  notes  is  that  the 
necessary  and  desirable  time  elements  of  the  circuit-breakers  on 
each  system  must  be  determined  experimentally.  When  installing 
maximum  relays,  therefore,  they  should  be  such  that  their  time 
elements  may  be  varied  within  wide  limits  independently  of  the 
currents  at  which  they  operate.  It  is  not  desirable  to  have  the 
time  element  too  easily  adjustable  by  means  of  a  screw  or  some 
such  arransemen'  outside  the  relay,  as  this  allows  time  settings 
to  be  altered  by  unauthorised  persons.  The  time  elements  of  all  the 
circuit-breakers  on  the  system  must  be  considered  as  a  whole,  and 
after  the  correct  values  have  been  found  the  settings  need  never  be 
altered. 

DISCUS.SION 

Mr.  H.  W.  Clothier  thought  that  if  the  Home  Office  or  some  corres- 
ponding authority  were  directly  interested  in  the  protection  of  apparatus 
there  «'0uld  be  a  general  scrapping  of  much  of  the  protective  apparatus 
in  use  at  the  present  time.  It  had  become  a  matter  of  course  in  the 
event  of  a  fault  occuring  on  any  section  of  the  system  to  look  round  and 
find  how  many  other  parts  were  cut  out  needlessly  by  the  so-called  auto- 
matic protective  gear.  In  his  experience  one  of  the  worst  offenders  in  this 
respect  had  been  the  reverse  current  relaj'.  As  a  matter  of  fact  on  the 
supply  systems  of  the  Newcastle  and  Durham  Power  Companies,  where 
reverse  current  relays  were  mstalled,  there  had  been  so  much  trouble 
with  them  trip])ing  at  the  HTong  time  that  they  had  been  tlu-own  out  of 
the  generator  circuits  and  the  feeder  network.  With  regard  to  time 
element  relays  he  thought  that  these  were  almost  as  undesirable,  the 
trouble  with  them  being  that  they  allowed  a  faidt  current  to  remain  on 
the  system  long  enough  to  cau.se  surging,  throwing  synclironous  maohuies 
out  of  step  and  disorganising  the  whole  sy.stem.  To  add  time  limit  to 
reverse  current  (or  rever.se  power  relays  as  the  author  called  them)  onlj' 
added  the  disadvantage  of  the  time  limit  to  the  already  unsatisfactory 
apparatus.  The  essential  features,  he  thought,  of  a  feeder7protection 
.system  on  large  high-tension  networks  were  :  (1)  The  gear  must  0))erate 
absolutely  mstantaneously,  so  that  the  fault  was  disconnected  before  it 


Fig.  4. 

A.PowerStation;  HB,  Sub-stations ; 
CC,  Time  limit  overload  relays  ;  DD, 
Beverse-current  relays  interlocked; 
EE,  Beverse-current  relays. 


Fig.  5. 


Fio.  6. — Connection's  of  H.T. 
Network  with  Ovekload  time 
Limit  and  Rkvekse  Cdiirent 
Belays. 


Fio.  7.  —  Cobbespondino 
Stations  AnBANOED  with  Rino 
Main,  saving  25  pee  cent,  in 
Initial  Cost. 


rose  to  dangerous  dimensions  :  (2)  the  gear  must  !»•  as  simple  ns  possible  ; 
(3)  it  must  lie  a|i|ili('ahU'  to  any  network  ;  and  (4)  it  nuisl  not  rut  out  n 
healthy  section  through  a  fault  developed  on  anollur  section.  The 
Merz-Pricc  system  was  explained  clearly  enough  in  the  I'apcr — there 
were  cmc  or  two  details  which  were  not  (piite  accurate  in  the  I'aper.  but 
the  main  principle  was descrilic<l  all  right — and  it  wa.K  the  only  .system  tlia I 
his  firm  knew  of  that  comjilicd  willi  the  conditions  he  had  enumerated. 
IJr.  (hirrnril's  proposal  as  to  interconnected  reverse  power  relays  was 
certainly  iuKcnious,  hut  it  did  not  cover  all  the  point.s.  Il  had  sonu' 
serious  objections  which  very  muih  limited  its  usefulness.  In  the  case 
HJiown  in  Fig.  4,  if  while  the  main  sw  itch  at  .\  was  open  a  fault  o.  iiircd  at 
F  the  protective  gear  was  inoperative,  because  the  system  depended 
upon  a  reverse  current  through  both  ends.  Also,  another  sub  station 
could  not  be  added  as  shown  in  Ki^.  ."i.  Whereas  the  .Mer/.- Price  system 
was  suitable  for  any  network  including  tees,  loops,  riiigniains,  Ac.,  ami 
with  it  they  could  instaMlancously  isolate  a  faulty  section  without 
interferr-ncc  with  tlir  supply,  as  whm  proved  by  ilenioiisl  rations.  .\  furlhir 
example  of  tin-  suvinj;  in  mains  was  seen  from  Ki^s.!!  and  7.  Fi)j.  7.  which 
waM  only  possihle  with  the  .MirzPrice  system,  beiiin  not  only  mon- 
rellalile  liul  showing  a  siiviuK  of  at  least  2^  per  cint.  in  mains,  whic  h  fully 
oimiH'nsated  for  the  cost  of  llie  reiiui.iitr  pilot  wire.  The  .MerzPriie 
HyHtcm  also  dis|H'iised  with  iioteiitini  trniiHformers  ou  the  Hwilch  pnneU, 
n  conetnnt  source  of  ilnnger. 

f  To  lie  eonchuUd.) 


ELECTRIC  SUPPLY  PROSPECTS  AND  CHARGES  AS 
AFFECTED  BY  METALLIC  FILAMENT  LAMPS 
AND  ELECTRIC  HEATING. 

We  give  below  a  brief  abstract  of  the  discussion  which  took 
place  at  a  meeting  of  the  Glasgow  Local  Section  of  the  Institu- 
tion of  Electrical  Engineers  in  connection  with  Messrs.  Hand- 
cock  and  Dykes'  Paper  on  this  subject.  Thi.s  Paper  had 
previously  been  read  and  very  fully  discusseil  in  London,  an 
abstract  of  the  Paper  appearing  in  our  issue  of  April  10th  and 
of  the  discussion  in  our  issues  of  April  17th  and  May  1st. 

Mr.  W.  W.  Lackie  (C41asgow)  thought  the  prospect  de])icted  by  the 
authors  was  not  so  gloomy  as  they  had  made  out.  His  advice  was  to 
encourage  power  consumers.  The  tendency  was,  he  found,  in  Glas- 
gow, to  get  by  the  use  of  metallic-filament  lamps  increa.sed  light  for 
t;he  same  cost,  rather  than  a  reduced  consumption.  The  price  in 
Glasgow  for  lighting  was  3id;  Comparing  the  costs  of  production  of  ' 
gas  and  electricity,  he  jjointed  out  that,  whereas  gas  was  sold  at 
2s.  3d.  per  1,000  cubic  ft..  Is.  9d.  of  this  went  in  the  price  of  coal,  so 
that  there  was  hardlj'  any  niargin  to  work  on  by  w.ay  of  reduction  in 
capital  charges,  whereas  with  electricity  exactly  the  op]5osite  might  be 
said  to  hold  good,  and  any  reduction  in  capital  charges  was  imme- 
diately felt  in  the  price  per  unit.  The  hot  plate  referred  to  in  the 
Paper  was  most  decidedly  a  long-hour  consumer,  as  it  would  be  used 
morning  and  evening  more  or  less  all  the  year  round,  whereas  the 
lighting  of  the  room  would  not.  With  regard  to  rental,  why  not  use 
sec.  21  of  the  Electric  Lighting  Act,  which  related  to  consumers 
guaranteeinjr  20  per  cent,  of  the  capital  outlay  for  three  years?  He 
did  not  agree  \\ith  the  contract-demand  system  advocated,  but  would 
agree  with  a  charge  per  kilowatt  installed.  The  indicator  suggested 
would  be  of  no  use  for  arc  lighting. 

Mr.  Robertson' (Greenock)  said  the  load  on  his  system  was  a  power 
one  to  the  extent  of  fully  75  per  cent.-,  so  that  metallic  filaments  were 
no  bogey  to  him.  If  there  «as  an  entirely  lighting  load,  then  he 
would  have  no  hesitation  in  raising  the  price  per  unit  right  away.  He 
found,  for  the  few  months  of  the  present  year,  that  metallic-filament 
lamps  on  an  iobtallation  in  a  public  institution  in  his  area,  as  com- 
pared with  the  jirevious  four  months  «itb  gas  at  2s.  8d.,  would  result 
in  a  very  great  savintj  to  the  advantage  of  the  new  lamps.  The  number 
of  lamps  «as  400.  He  found  the  average  life  of  the  ne«'  lamp  was,  on 
the  average,  692  hours.  He  had  decided  objections  to  the  maximum- 
demand  system.  One  weakness  was  that  it  took  noaccountof  thetime 
of  the  peak  load.  He  was  not  in  favour  of  the  Norwich  system  of 
rating,  as  it  would  vary  according  to  the  district  the  consumer  was  in. 
The  contract-demand  system  was,  he  thought,  an  improvement  on  the 
maximmn-demand  system.  He  was  afraid,  however,  that  it  would 
limit  consumption.  His  ideal  .system  was  a  flat  rate  with  sliding  scale. 

Mr.  Sillery  (Partick)  was  of  opinion  that  the  advent  of  metallic 
filament  lamps  was  of  the  greatest  importance  to  electrical  engineers, 
as  it  would  certainly  tend  to  [lopularise  electricity,  and  their  u.se 
would  convince  consumers  that  electricity  was  not  the  luxury  it  was 
made  out  to  be.  He  favoured  a  Hat  rate  system  of  charging  and  de- 
jnecated  the  use  of  endless  complicated  devices. 

Prof-  Bailv  thought  the  maximum  demand  system's  greiit  objec- 
tion was  that  it  ignored  the  time  of  peak  load.  One  scientific  way  he 
would  suggest  would  bo  to  make  the  meter  go  faster  at  peak  load 
times.  Lighting  load  w.as,  he  thought,  the  bugbear  of  station  engi- 
neers ;  therefore,  he  was  of  opinion  that  the  u.se  of  metallic  filament 
lamps  would  reduce  that,  much  to  thestation  engineers' delight,  espe- 
cially where  there  was  a  combined  power  and  lighting  load.  There 
would,  of  course,  be  .some  premature  spare  iilant  for  a  time,  but  that 
would  be  more  mournful  for  manufacturers  of  plant  than  for  slAtion 
ciiginoers. 

Mr.  Dvkes,  in  reply,  thought  sec.  21  referred  to  by  Mr.  Lackie  ap- 
plied to  mainsonly.  The  limit  indicator  wa.s  not  meant  for  arc  lamps. 
The  idea  of  so  much  per  kilowatt  installed  would  tend  to  make  con- 
sumers cut  down  unnecessarily  the  kilowatts  inst«lle<l.  Ho  wi.s  not 
sure  that  Prof  liaily's  idea  would  be  pi.ieticalile. 


INSTITUTION  OP  ELECTRICAL  ENGINEERS. 


Ill  our  last  issue  wc  referred  btielly  to  the  iinnual  general 
meeting  which  was  hold  on  M,ay  '2f<tli  at  O'J,  Victoria  street, 
London,  S.W.  At  this  nioctiiig  the  Council  [uosenlcl  to  tl  o 
numbers  their  report  for  tiic  session  1907  fS  :— 

Hch'remc  is  lirst  maili'  in  the  report  to  the  ileath  of  Lord  Kelvin, 
president  and  hiuiorary  ni<-mlH'r  of  the  Institution,  and  it  is  mentioned 
th.il  tin-  last  occasion  upon  which  he  look  part  oflicially  at  a  general 
V'alliering  of  the  meiula'rs  wa.s  at  the  .\unual  t'onversa/.ione  ill  .lune. 
lilM7,  when  he  assisleil.  with  Ijidy  Ki'lv  in.  in  receiving  the  immlH-rs 
anil  ^■u^•sls  of  Ihe  Inslilution.  .\sa  menioiial  of  Lord  Kelvin's  work  «iul 
(onni'i  lion  wilh  llic  Instjlnlion  a  Kelvin  l/ctiireship  has  Ikcu  fonn  led, 
the  lirst  lecture  lieiu);  yiven  by  Dr.  S,  h.  Thompson. 

(in)irlli  II/  till  In.ilitiiliiiH. — .Since  Ihe  date  of  the  last  .annual  )r'"i'eral 
nieetiliK.  7  iiiemlK>r~.  I r>,~> associate  ineinliers.  17  a.Hsociulesanil  :1IK1  students 
have  Iwen  elected  :    whil-l  to  the  elims  of  niemhers  have  Im'cii  transferred 
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45  ;i'i.'^ofiat<>  tiirmlHTs  iiiui  .'i  as.sociatrs,  and  )ii  the  ilnss  of  assiH'iato  nit'iii- 
berw  43  assoriaU's  and  !Mi  sttulonts  have  Ix'en  Iransforrcd,  also  1  stn<lt'iit 
haj)  bt»en  transferred  to  the  t-Iass  of  associates.  The  total  roll,  sul>ject  to 
later  revision,  is  now  ti.tMS.  eoinposetl  of  (>  ho!U)rarv  ntemhers.  I.OIK} 
nieinhers.  2.I.14  a.ssoeiate  nienihers.  I.,i4ri  ass<tciates.  I..">43  students  and 
107  foreij;n  nicinbors. 

Miiliiiiix  fiinl  Piiiwrs. — Dtirinj;  the  past  session  111  general  meetings. 
21  couiu'il  meetings  and  9.>  eoniinittee  meetings  have  heen  held.  There 
have  U'en  A'l  meetings  of  local  sections,  namely.  7  at  Hirmingliam.  ti  at 
Dublin,  (i  at  (ila.sgow.  7  at  l^eds.  !t  at  Manchester  and  7  at  .Newcastle. 
A  eonipleli'  list  of  Papers  and  lectures,  with  the  places  where  nail  or 
delivered,  is  given  in  the  report. 

Sfhotiirship^  find  Pmiiiiini.''. — Tiie  t'oiincil  liave  awarded  t\\o  .Salomons 
Scholarships,  value  £.>()  eai  h.  to  .\Ir.  H.  Carnegie,  of  tile  Kinsluiry  Tecli- 
niral  College:  and  to  Mr.  \.  Hutt.  of  theCentral  Technical  College:  whilst 
a  David  Hughes  .Sholarship.  value  i'.")l).  has  been  awarded  to  Mr.  C 
Higgins.  of  the  Central  Technical  College. 
The  list  of  jireminms  awarfled  was  given  in  our  last  issue. 
SlHdirHlt<'  Strlion. — At  the  opening  meeting  of  their  session  an  address 
to  the  students  was  delivered  by  Jlr.  Robert  Hammond  on  the  subject 
of  ■'  Kleetrical  Legislation."  Nine  meetings  altogether  have  been  held 
in  the  Library  of  the  Institution,  at  which  seven  Pa|)ers  have  been  read 
and  discussed.  The  Students"  committee  also  organised  a  visit  to 
.Switzerland  in  the  summer  of  1007.  where  they  visited  the  following 
works,  laboratories,  and  other  places  of  interest  :  Messrs.  Hrown-Boveri 
i  Co..  Messrs.  Escher  Wvss  &  Co..  Maschinenfabrik  Oerlikon,  Messrs. 
Suker  Bros..  .Schweizerischer  Lokomotiv  und  Maschinenfabrik.  Winter- 
thur.  Zijrich  Polytechnic  and  the  Jungfrau  Electric  Railway  Co.  A 
series  of  visits  to  works  and  laboratories  in  .tnd  about  London  was  made 
during  the  session,  and  the  annual  dinner  of  the  .Students"  Section,  held 
on  JIarch  24tb,  was  very  well  attended. 

The  M.anc-hester  branch  of  the  Students'  Section  has  also  completed 
a  successful  session,  having  held  seven  meetings  and  read  seven  Papers. 
Visits  to  various  works  in  the  district  were  also  organised.  Two  meetings 
have  also  been  held  by  the  Cilasgow  branch  of  the  Students'  Section, 
at  which  two  Papers  have  been  read  under  the  chairmanshi|)  of  Prof. 
Magnus  ^^aclean. 

Thi  Imijen'nl  CoUcija  of  Science  and  Tcchnohvju. — The  Council  have 
appointed  .Mr.  Robert  Kaye  CJray,  pa.st  president,  as  the  first  representa- 
tive of  the  Institution  upon  the  governing  body  of  the  College. 

llnini  fl/llci  liirnilulifinx  ji>r  Ike  f '■<»■  of  IClictricili/  in  Faclorics. — By  the 
courtesy  of  the  Home  Oftice  the  Instituticm  was  invited  last  year  to  con- 
sider and  offer  observations  upon  the  new  Draft  Regulations  ])re|)ared 
by  the  Secretary  of  State  in  pursuance  of  the  Factory  and  Worksho]) 
Act  (11M1I).  The  ipiestion  was  referred  to  the  Traction.  Light  and  Power 
and  the  Parliamentary  and  Industrial  committees  in  joint  meeting,  with 
Mr.  .-Vle-x.  Siemens  as  chairman.  Suggestions  for  the  amendment  of  the 
rules  were  in  due  course  stibmitted  to  the  Home  Office.  Subsequently 
-Mr.  J.  Swinburne,  F.R.S.,  was  appointed  Commissioner  by  the  Home 
Office,  to  conduct  a  public  inipiiry.  at  v.hicli  .\Ir.  Alc\.  Siemens  again 
?ave  his  services  by  attending  on  behalf  of  the  Institution. 

Wirinij  Ridci. — About  3,tiOO  copies  of  the  new  edition  have  been  dis- 
iiibuted.  It  is  satisfactory  to  note  that  the  rules  have  Ijeen  adopted  by 
3ti  lire  offices  and  that  30  local  authorities  and  sui>ply  companies  have 
agreed  to  accept  them  as  standard  practice  and  to  recommend  their  use. 
The  committee  hopes  to  resume  its  meetings  in  the  autumn  to  consider 
-iich  ]iroposed  amendments  as  have  already  been  received,  and  also  to 
revise  the  rules  as  far  as  may  be  rendered  necessary  by  the  putting  into 
operation  of  the  new  Home  Office  Regulations. 

Brilinh  Elcctrotrrhnical  Conmtittuc. — In  accordance  with  the  rides  of 
the  Institution  the  committee  is  re-appointed  annually.  It  has  full 
direction  of  the  work  of  the  sub-committees,  of  which  at  present  two 
have  been  appointed,  the  sub-committee  on  Nomenclature,  with  Mr. 
A.  P.  Trotter,  the  Electrical  Adviser  to  the  Board  of  Trade,  as  the  chair- 
man, and  the  sub-committee  on  Symbols,  appointed  .January  Ki.  I!I(I8, 
with  the  Right.  Hon.  Lord  Rayleigh  as  the  chairman  and  Prof.  S.  P. 
Thompson  the  vice-ch:virman. 

At  the  second  meeting  of  the  committee.  Col.  Crompton,  the 
honorary  secretary  of  the  International  Commission,  reported  that 
iiimittees  had  been  formed  in  Austria.  Belgium.  Denmark.  France. 
1  "  rmany,  Hungary,  .Mexico,  Spain,  Sweden  and  the  L'nited  States,  and 
that  the  matter  was  being  con.5idered  in  .\ustralia,  the  Argentine 
Republic,  Canada.  Japan.  South  Africa  and  Switzerland.  With  regard 
to  Italy,  he  understood  from  Mr.  (1.  Semenza.  who  had  been  a  delegate 
at  the  preliminary  conference,  that  there  was  every  likelihood  of  a 
committee  being  formed  there  at  no  very  distant  date. 

Owing  to  the  death  of  Lord  Kelvin  the  office  of  jircsident  of  the  Com- 
mission became  vacant,  and  steps  to  till  the  vacancy  will  be  taken  at  the 
next  meeting  of  the  Commission. 

According  to  the  rule  which  provides  that  each  committee  shall  elect 
one  delegate  to  the  Council  of  the  Commission,  Dr.  R.  T.  Glazebrook. 
F.R.S.,  has  been  appointed  British  delegate,  and.  together  with  the 
president.  Sir  .fohn  Oavey,  C.  B..  will  attend  the  meeting  of  that  (^'ouncil. 
which  in  all  probability  will  be  held  in  Londori  next  October. 

A  .sub-committee  will  shortly  be  appointed  to  deal  with  the  classifi- 
cation of  electrical  machinery  and  apparatus — that  is  to  say,  to  under- 
take all  practical  questions.  One  of  the  tirst  points  to  which  they  are 
likely  to  turn  their  attention  is  the  question  of  "'  Standards  of  Light." 
and,  with  the  co-operation  of  the  other  electrotechnical  committees,  it 
is  hoped  that  a  satisfactory  decision  may  in  due  course  be  arrived  at. 

City  and  Gnilds  of  London  InstiluU — Examinations  in  \Viretn,n'.t 
Work. — It    has   been    agreed,  subject  to  approval  of  the  syllabus  of  in- 


struction, to  give  a.ssislance  this  year  by  appointing  qualilii'd  persons 
to  represent  the  Institution  and  altenil  the  practical  examinations.  .\ 
list  of  members  is  given  who  h.we  olTcrcd  their  services  on  behalf  of  the 
Institution  and  to  furnish  a  short  re]tort  on  the  maniicT-  in  which  Ihc 
candidates  pcrfornu-d  thi'  practical  |iart  of  their  work. 

Sriinci  .UiKlraclx.-ln  Ihc  work  of  publishing  Sciinri  .\l>«lrarl.-i  ihi- 
committee  has  ccmtinucd  to  receive  the  .issistance  and  financial  support 
of  the  Physical  Society  of  London.  Tlu'  .\mi'ric-au  Institute  of  Electrical 
Engineers  and  the  .\miMicau  Physical  Society  have  also  again  given 
valualilc  assistance  in  distributing  the  periodical  among  th<'ir  nuiiibers 
and  in  bringing  it  |iroiiiiiicntly  to  their  notice.  This  year  the  .\ssocia- 
ziouc  Elellrolecnica  llaliana  has  also  joined  in  supporting  the  publication 
by  promoting  the  circulation  of  it  among  their  members,  to  whom  there 
has  been  granted  a  special  subscription  rate,  in  return  fiir  which  the 
Italian  Society  has  kindly  offered  a  similar  concession  to  the  members  of 
the  Institiiliou  in  rcspei't  of  its  own  Triin«iicliijiis. 

In  I!III7.  2.132  and  1.474  abstracts  were  published  in  the  two  sections. 
"  Physics"  and  "  Electrical  Engineering'"  respectively  (l.2!tl>  pages  in 
all).  The  u.sefulne,ss  of  the  p\iblication  is  shown  by  the  fact  that  the 
amount  realised  by  sales  to  the  public  and  members  of  other  in.stitutions, 
apart  from  members  of  this  Institution  and  of  the  Physical  Society,  was 
£487. 

Other  Work  of  tin  Institution. — The  Council  was  recently  informed  liy 
the  Army  Council  that  the  War  Office  proposed  to  establish  F.lectrical 
Engineering  Corps  for  attachment  to  the  Territorial  .Army  at  certain 
centres  in  the  United  Kingdom,  and  the  Institution  was  invited  to  co- 
operate with  the  County  Associations  in  finding  officers  with  electrical 
engineering  qualifications  to  command  these  units.  The  Council  is  at 
present  in  communication  with  the  County  Associations  on  the  matter. 

A  retpiest  was  received  in  the  course  of  last  year  from  the  Executive 
Committee  of  the  Franco- British  Exhibition  to  assist  in  organising  an 
electrical  .section  in  connection  w-ith  the  Engineerijig  and  Shipping  Croup 
of  the  Exhibition.  The  electricity  su]iply  companies  of  London  have 
agreed,  subject  to  satisfactory  support  for  the  .scheme  being  forthcoming, 
to  give  financial  assistance,  and  they  have  undertaken  the  responsibility 
of  organising  a  collective  electrical  exhibit  in  the  Machinery  Hall. 

Reference  is  then  made  in  the  report  to  the  presentation  of  the  bust 
of  Benjamin  Franklin  by  the  .\meriean  Instit\ite  of  Electrical  Engineers 
and  to  the  gold  medal  presented  by  the  Societe  Internationale  des 
Elect  riciens. 

iliisenm. — S]iace  has  now  been  provided  at  the  Institution  for  the 
fem])0rary  accomiinxlation  of  the  articles  collectetl  for  the  Museum. 
Some  valuable  apparatus  and  fibjects  of  historical  interest  have  been 
accumulated,  due  chiefly  to  the  generosity  of  members  and  firms  inter- 
ested, and  a  committee  is  now  in  charge  of  the  work  of  classifying  and 
arranging  the  articles.  It  is  hoped  that  members  will  assist  in  creating 
a  mn.seum  worthy  of  the  Institution  by  ])resenting  apparatus  of  historical 
interest  or  by  advising  the  Council  of  the  existence  of  such. 

Benero/ent  Fund. — The  committee  of  Management  rei)orts  that  the 
Benevolent  Fund  of  the  Institution  shows  a  satisfactory  increase  for  the 
past  year.  (Jn  December  31.  1!HI7.  the  capital  account  of  the  fund  stooil 
at  £2',7.5.'>.  !ts.  lid.,  as  compared  with  £2.532.  lUs.  4d.  at  the  end  of  litOli. 
Four  grants  in  aid  were  made  during  the  year  under  the  rules  of  the  com- 
mittee. The  Wilde  Benevolent  Trust  Fund  stands  at  £1.744.  His.,  and 
one  grant  in  aid  has  also  been  made  from  the  income  of  this  fund  in  1007. 

Annued  Accounts. — The  report  of  Mr.  R.  Hammond,  the  hon.  trea- 
surer, shows  that  the  balance  carried  to  the  general  fund  at  the  end  of 
l!t07,  being  excess  of  income  over  expenditure,  was  £3,li78.  lis.  2d.,  as 
com|iared  with  £3,548.  1.5s.  for  lOOti.  the  increase  for  l'.»07  being 
£I2!I.  14s.  2d.  The  balance-sheet  sets  out  the  total  investments  other 
than  the  investments  of  the  Trust  Funds.  The  total  assets  amount  to 
£411.3.58.  Kis.  8d..  against  which  are  to  be  .set  liabilities  amounting  to 
£1.04li.  2s.  5d..  leaving  as  the  net  as.sets  of  the  Institution  £45.312.  14s.  3il. 

Buildini)  Fund. — This  fund  has  increased  during  1!I07  by  the  amount 
of  £(!43.  9s.  Id.,  the  increase  being  due  to  revenue  from  property,  sub- 
scri])tions  anrl  sundry  other  items. 

General  Fund. — This  fund  has  increased  to  the  extent  of  £3,fi7S.  9.s.  2d., 
and  now  stands  at  £13.900.  tis.  4d. 

Librriri/. — Of  the  l.ti23  books  recommended  to  be  added  to  the  Insti- 
tution's collection  of  electrotechnical  literature.  1.1(52  ha*-e  now  been  ac 
quired,  whilst  142  new  books  have  been  purchased  since  .lune  I  .  1907. 
and  lS(i  books  and  pamphlets  have  been  presented  to  the  Institution 
during  the  same  period.  'J'he  number  of  members  who  make  use  of  the 
library  has  considerably  increased,  the  total  number  of  readers  during 
the  past  12  months  ijcing  040.  Permission  to  use  the  library  has 
been  given  to  members  of  the  Association  of  Enginccrs-in-Charge. 

An  ap])cndix  to  the  report  contains  a  list  of  transactions,  proceed- 
ings, &c.,  received  by  the  Institution. 


Osram  Lamps  for  Street  Lighting. — In  our  ab.stract  of  the 
Paper  recently  read  by  Mr.  Hir.st  before  the  Institution  of 
Electrical  Engineer.s,  mention  was  made  of  the  excellent  results 
obtained  with  osram  lamps  in  the  stieets  of  Canterbury.  We 
have  been  informed  by  the  city  electrical  engineer,  Mr.  C.  A. 
Biascheck,  that  these  osram  lamps  are  of  the  3'2  c.p.  115  volt 
type,  and  are  run  two  in  series  on  iiO  volt  circuits.  It  will  be 
noticed  that  they  are  being  slightly  "under-run." 
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LONDON  ELECTRIC  SUPPLY  BILLS. 

In  our  lasit  i.ssue  a)i]ieared  the  oommenocmeut  of  Mr.  Frecni.in'.s  speech 
oil  beh.alf  of  London  County  Council  before  the  House  of  Lords  Com- 
mittee on  the  London  &  District  Electricity  .'>u|i]ily  Bill. 

Mr.  Freeiman,  continuing  his  address  on  May  27  s.aid  the  ]iresent 
bill  was  open  to  great  objections,  and  he  shoidd  ask  that  it  be  modified 
in  .several  important  ways.  They  did  not.  of  course,  criticise  the  area  of 
supply  or  the  site  of  the  generating  station,  which  were  identical  with 
tho.se  ])ro])Osed  under  the  Council's  own  bill.  The  engii  coring  details 
were  .iLso  the  same.  Also,  as  regarded  the  question  of  tirancc.  if  the 
Committee  v.'ere  satisfied  that  the  financial  sup])ort  of  this  bdl  was  such 
.IIS  would  reasonably  be  assured  of  their  getting  the  money  on  projicr 
tcnus  and  being  able  to  carry  out  the  work  within  a  reasonable  time,  the 
Coiuuil  did  not  jiroposc  to  stand  m  the  way.  They  had  listened  to  the 
/in.'incial  evidence,  and  it  was  obvious  that  it  was  far  short  of  the  strength 
of  the  financial  .support  provided  for  the  Administrative  bill.  What  the 
Council  desired  was  such  provision  as  would  be  a  real  protection,  on  the 
one  hand,  to  the  people  who  would  take  electrical  energy  from  the  com- 
Jiany,  and  on  the  other  hand  for  those  who  up  to  the  present  time  have 
been  supjiliers  of  electricity  trader  statutory  powers.  There  should  be 
a  stronger  clause  than  the  pre.sent  ilause  1').  making  a  jirovision  that 
within  12  months  the  company  shall  have  obtained  a  subscri]ition  of  a 
substantial  amount  of  money.  The  County  Council  suggested  £1.UOO.OOO 
but  HoukI  not  stand  out  for  anj'  particular  figure  .so  long  as  a  reasonable 
.amount  was  inserted.  The  Council  also  thought  the  company  should 
eome  under  terms  to  make  a  serious  beginning  of  w  ork  within  two  years 
from  the  date  of  the  passing  of  the  Act,  instead  of  five  years  as  now 
stated.  They  would  also  like  certain  modifications  made  ui  clauses  01 
to  *i4.  The  latter  dealt  with  the  surplus  profits,  and  in  the  opinion  of 
the  Council  w.as  objectionable  in  its  jirescnt  form.  The  com]iany  had 
provided  for  an  8  ])er  cent,  dividend,  and  for  jiowcr  to  p.iy  back  dividends 
if  in  the  early  years  they  could  not  get  8  per  cent.,  they  had  given  them- 
selves insurance  and  reserve  funds,  and.  if  there  were  any  surplus  funds, 
they  wished  to  divide  these  in  such  a  way  that  the  consumer  got  very 
much  less  benefit  than  he  would  under  the  provision  of  a  sliding  scale. 

On  "Slay  28.  dealing  with  the  purchase  clause.  Mr.  Freeman  jiro- 
ceeded  to  argue  in  favour  of  this  clause  being  kejit  to  the  actual  words 
of  the  Electric  Lighting  .-icts.  namely.  "  then  value."  or  some  eiiuivalent 
words.  Unless  some  very  good  reason  could  be  shown  for  altering  the 
terms  of  the  purchase  clause  under  the  Electric  Lighting  Act  of  1S8S. 
which  had  a  defined  meaning,  it  was  very  unwise  to  do  so.  because  they 
would  be  introducing  an  element  of  uncertainty  into  what  was  previously 
a  perfectly  well  recognised  matter.  There  was  no  difficulty  in  ascer- 
taining what  might  be  reasonably  expected  to  be  the  "  then  value." 
They  were  told  that  although  under  the  Electric  Lighting  Acts  certain 
purchase  terms  were  given,  these  were  not  as  a  rule  given  in  jiower  com- 
pany's acts.  To  some  extent  this  v.as  true.  Iiiit  the  Committee  would 
recollect  that  the  words  dealt  with  ui  provincial  (lOwcr  companys  acts 
were  entirely  different  to  those  dealt  with  in  the  London  district,  because 
Ihey  generally  represented  enormous  tracts  of  country  and  all  the  Cor- 
porations were  excluded  from  the  operations.  In  I^ondou  there  was  an 
entirely  different  state  of  things,  the  area  being  crowded  in  all  directions 
and  being  served  by  distributing  authorities.  The  .Administrative  com- 
jiany's  bill  in  the  first  instance  contained  no  purchase  clause,  and  so  left 
the  House  of  Uirds  Committee,  but  on  the  .secimd  reading  in  the  House 
ol  Lords  this  was  pohiled  out  and  they  consented  to  bring  up  a  piirclia.se 
clause.  This  was  a  clause  very  nuich  on  the  lines  suggested  in  the 
present  bill,  the  only  difference  being  that  they  asked  for  .")(»  years, 
instead  of  .12  years.  The  County  Coiim  il  strongly  objecled  to  that  clause, 
very  iniicli  on  Ihc  grounds  that  they  objected  to  tin-  claii.se  to-d.iy.  and 
the  clause  was  allered  mainly  on  "  then  value"  terms,  and  wa.s  finally 
reduced  from  otj  to  42  years.  Mr.  Freeman  referred  to  the  decision  I'.f 
the  House  of  Lords  in  regard  to  the  taking  over  of  the  London  and  Kdin- 
liiirgh  tramways,  when  the  finding  of  the  arliitrator  was  approved  by  the 
Hou.se  of  Lords,  and  the  '■  then  value  "  was  delined  as  the  fair  miirket 
value  of  the  tramway  as  a  concern  ready  to  earn  money.  Il  looked  as 
if  the  wor<ls  in  the  Electric  Lighting  .Acts  were  an  amplitication  of  those 
findings  under  the  Tramways  .Act  of  IH7(I.  and  there  was  really  no  uiicer- 
tainly  as  to  what  "  then  value  "  meant.  The  alleriiative  suggested  by 
the  promotern  was  that  the  auditor  should  cerlify  from  time  to  time  the 
amount  of  capital  expended.  ,So  far  as  the  ordinary  deprccialion  of 
|ilanl  was  concerned,  there  would  be  no  diffieiilly  ;  but  a  great  dilliciilly 
would  arise  U'cause  al  certain  periods,  iM-forc  il  could  Ih-  .said  that  jilaiil 
was  Horn  out,  il  would  perhaps  be  superseded  by  something  much  beller. 
U'hclhcr  Ihc  machinery  had  been  wisely  siibslilulcd:  whclhi-r  the 
cxisling  liiachiiieiv  «as  so  obsoli'lc  thai  il  was  gooil  poliiy  In  scrap  il 
allogetlier;  <ir  whether  il  would  have  in  cii  beller  to  run  li  for  aiiolliir 
three  or  four  ye.ir.'.,'was  a  mailer  in  whii  h  there  miglil  be  i-oiisiderable 
dilFerenie  of  opinion  aiiiongsl  experts:  Ihcrefore,  il  was  diltiiiill  lo  see 
how  an  aiiiljlor  c.>iild  dilermine  this  iliflicult  (jiieHtion.  The  aiidilor 
would  no  d'liibl  seij;  the  a(l\  ice  of  sume  expert,  who  might  or  might  nol 
Ih  Mil'  be, I  iiiiii,  lor  Ihc  purpose,  and  uoulil  go  liv  his  opinion.  The  com 
paiiy  had  laken  provision  Ihal  if  Ihey  were  dissiilislied  with  the  aurlitor's 

<lec|»lo|,    lli.-y    .oill.l    appcl    I,,    |  |„.    I'.,,;,,,!    ,,(    T,-,,,!,..    1,„|    ,|„.,,.    „  „s    i„. 

IH..VISIOII  HJM-reby  iiny  loial  aiilhonly  ( ouM  appeal.  lie  i-ubmilleil 
Ihal  It  WHS  unni'cessaiy  to  make  any  change  from  existing  arrangemeiilH. 
'I'lie  iinxl  purl  of  the  ciiiiise  proposed  thai  al  Ihc  end  of  42  years  I  he  divi- 
dends Hhoiild  he  made  u|i  to  an  average  of  (I  (ht  cenl.     This  win.  without 


precedent,  and  he  charaeteri.scd  the  clause  as  the  outcome  of  his  learned 
friend  ...  (Mr.  Fitzgerald's)  ingenuity.  Mr.  Maltby  had.  m  the  course  of 
cross-examination,  made  a  curious  statenuMit  in  regard  to  this  clause, 
suggesting  that  it  had  been  inserted  in  order  to  obtain  a  further  life  of 
10  years,  when  the  provision  would  not  ajjply.  Anothir  matter  in 
regard  to  the  purchase  clause  was  that  most  of  the  present  undertakings 
were  ]iurchaseable  in  the  year  1U31.  and  London  County  Council  desired 
that  there  should  be  an  ojition  to  |)urchase  the  company's  undertaking 
in  the  same  year,  instead  of  at  the  end  of  the  42  years,  upon  payment  of 
the  then  value  of  the  plant  m  11)31  and  of  such  goodwill  as  was  repre- 
i^ented  by  the  intervening  period.  Another  point  was  that,  as  the  clause 
v.as  drawn  in  the  bill,  the  "  undertaking  was  liable  to  purchase  by  any 
County  Council  or  jomt  committee  of  County  Councils  or  other  authority 
who  may  be  authorised  by  Parliament  to  jnirchase."  London  County 
Council  were  of  opinion  that  there  should  l)e  something  definite  ui  the 
act.  Parliament  had  said  that  London  County  Council  were  the  proper 
persons  to  deal  with  the  matter,  and  he  suggested  that  the  clause  should 
b.'  altered  to  re.ad  "  London  County  Council  or  such  other  body  as  Par- 
li'inieiit  may  authorise."  The  Council  also  thought  that  whoever  pur- 
chased the  company's  undertaking  should  be  entitled  to  make  the 
[airchase  in  stock,  not  in  cash.  In  the  case  of  the  London  water  companies, 
this  was  the  course  ado|ited.  and  it  had  been  so  successftil  that  he  sug- 
gested it  should  be  put  into  this  bill. 

In  reply  to  the  Chairman.  Jlr.  Freeman  said  they  wanted  it  to  be 
0])tional  on  the  part  of  the  purchasing  authority  to  pay  either  in  stock 
or  in  cash,  so  .as  not  to  Hood  the  market  with  the  raising  of  the  large  sura 
of  money  recpiired.     It  was  not  to  be  optional  on  the  company. 

Continuing,  Mr.  FREEM.\Nsaid  another  ])oint  in  regard  to  the  present  biU 
was  that  the  Kitson  Clause  was  ])racticallythrown  over  and  a  nev.-  clause  in- 
troduced. The  local  authorities  were  di.ssatisfied  with  the  new  ilause,  and 
London  Count}'  Council  did  not  a])prove.  The  clause  erred  in  two  or  three 
important  respects.  He  did  not  see  why.  in  this  case,  for  the  first  time,  pro- 
xision  should  be  made  enabling  the  company  to  supply  the  large  consumers 
without  reference  to  the  v/ishes  of  the  authorised  distributors.  Accord- 
ing to  the  new  clause,  the  test  was  to  be  (he  unreasonable  refusal  of  the 
local  authority  to  su|>])ly  at  a  certain  ratio  above  the  price  they  would 
Jiay  the  ])OHer  comiiany.  This  did  not  lake  into  account  any  considera- 
tion of  the  varying  positions  of  the  distributing  authorities.  One  of  the 
main  elements  to  consider  was  what  had  been  the  capital  outlay  of  the 
distributing  comjtany.  having  regard  to  its  position,  its  authority,  and 
the  time  it  was  started.  These  were  matters  which  could  not  be  decided 
by  any  fixed  rule,  but  only  by  reference  to  an  absolutely  impaitial 
tribunal  such  as  the  Board  of  Trade.  It  was  all  very  well  to  say  that  there 
had  never  l)een  such  references  to  the  Board  of  Trade,  but  the  fact  of 
there  bemg  such  a  tribunal  made  both  sides  to  the  liarg.ain  reasoiutble. 
whereas  if  left  to  themselves  they  might  go  on  wrangling  for  ever.  In 
the  public  interest,  there  was  one  modification  which  might  be  advisable. 
The  local  authority  were  to  be  in  a  position  to  take  the  supply  from  the 
power  company  at  a  reasonable  price,  and  he  thought  there  should  also 
be  some  provision  that  they  should  distribute  it  at  a  reasonable  price. 
This  ])art  of  the  Kit.son  Clause  would  opirate  directly  in  favour  of  the 
consumers.  The  view  of  London  County  Council  was  that  there  was 
no  advantage  v.'hatever  to  be  gained  by  substituting  the  new  clause  pro- 
])osed  by  the  promoters  for  the  Kitson  C'laiise.  and  that  the  Kitson  Clause 
should  be  kept  as  the  foundation  of  legislation. 

Ri'lilying  lo  the  Cliairnuui. -Mr.  Frek.m.vn  said  the  general  |)osition  of 
the  County  Council  was  what  they  recognised  the  advisability  of  having 
a  large  bulk  sujiply.  Therefore,  untler  certain  conditions,  they  woidd 
not  oppose  the  present  |)ro])osal.  The  County  Council  v.cre  not  going 
to  do  the  work  themselves,  and  had  cnde.ivouri'd  not  lo  make  any  .sug- 
gestion Ihal.  in  their  opinion,  would  «reik  this  bill.  He  ilid  not  think 
that  any  of  the  suggestions  made  would  in  any  way  make  it  dilhcult  to 
raise  I  he  money. 

.Ml.  Fki.ix  Cassei.  (chainnnn  of  the  Parliamentary  Commitloe  of 
London  ('ounly  Couivil)  supported  ihe  views  exiii*essed  by  .Mr.  Kreeinafi. 
Kxamincd  by  .Mr.  Coward,  he  said  Parliament  rejeiled  the  liill  bnnight 
forward  by  the  Coiinly  Council,  wliich  ihc  Council  ihoughl  was  the 
solution  iif  (he  bulk  su|iply  ipiestion.  Their  altitude  ix-garding  the 
present  bill  was  that  ihey  did  nol  desire  to  offer  any  opposition  on  the 
grounds  of  engineering  details,  or  the  .area  of  supply,  but  th.tt  so  exten- 
si\-e  ;i  franchise  ought  not  lo  lie  .granted  unU'ss  ihcre  weix'  clauses  ade- 
c|ualcly  prolei'ting  the  inleresis  of  the  |iiiblic  and  also  sciiiring  fair 
ile.ding  with  (he  existing  iiiulerlakei-s.  The  pn'si'Ul  bill  complied  with 
(licse  reipiiremcnts  in  ci-rlain  respects,  but  not  altogether.  The  view 
of  (he  Council  was  Ihal  the  pr<uni>(crs  should  l>e  in  a  position  lo  carry  out 
the  powers  (piiikly  if  they  obtained  them,  anil  Ihe  work  shoidd  1k'  snh- 
sl.'inlially  commenced  within  two  years  ;  also  that  there  should  Ih- .some 
provision  that  a  siibslanlial  sum  lii'  raised  within  a  period  of  one  year. 
They  were  willing  lo  accept  the  figure  of  ClKMI.OtMI.  In  regard  lo  Ihe 
purcha.se  clause,  Ihe  Council  Ihoughl  il  unsalisfaclory  thai  the  company 
slioiilil  nol  be  siibjecl  lo  purchase  wilhoiil  another  .\cl  of  Pailiameiil. 
Ir  Ihe  cl.uise  passed  as  il  stood,  iio  one  coiilil  (criiimad-  (be  fraiu'hisc  unlil 
llicy  obi  .lined  anollier  ad  o|  I'ai  Itanicnl .  and  llie  Council  siiggcsied  Ihal 
Ihe  purchasing  iiiilhorily  sboiitd  be  someone  delinitidy  luimed,  aiul  thai 
the  Council  sliould  be  named,  unless  Parlianu'iit  deliiiilely  authorised 
someone  i>|nc.  If  (hey  bad  the  power  lo  purchase,  the  money  act  would 
lie  only  a  formal  mailer.  He  urged  no  objei  lion  lo  the  term  of  42  yeam. 
lull  thoiiglil  it  desirable  thai  there  should  be  option  lo  purchase  in  11)31, 

allhoiigli    Ihc  Ciuincil    fully   r gniseil    ihey   Mould   have  (o  pay    eoin- 

pinsalioii  (or  goodwill  from  l!i:i|  lo  ilic  expiialioii  ol  Ihe  12  years.  Why 
the  Council  ihoiiglil  Ibi..  option  desirable  was  because  ihe  purchasing 
rights  over  the  distriluiling  systems  of  most  of  the  coni|>anies  wniihi 
aeeriir  in  11)31,  anil  il  mighl  be  Hesirable  al  (liiil  period  lo  bo  in  a  position 


I 


THE  ELECTRICIAN,  JUNE  5,  1908. 


295 


to  pet  Iwitli  tin-  hulk  sii|>|ily  system  ami  tlu'  (listril>iiliii<;  systviii  under 
one  rontrol.  Tlie  Boanl  nf  'I'lailc  laiil  |i.irliiiil.ir  stress  upon  that  « li<  ii 
the  Cimnt  V  <^i>uneil  Hill  was  In-fore  I'arliaiiirnt  last  year.  As  re<;artle(l 
the  rlanse  ilealin);  witli  llii'  ili\  iilemls,  the  (oinuil  |irefcrn'il  the  onlinary 
sliding  scale  u>iially  a(hi|)te(l  in  |«>wer  acts,  whirli  seemed  to  he  the  most 
effective  way  of  making  it  in  the  inleri'st  of  companies  to  rediici'  tlieir 
prices  to  consumers,  and  to  pnt  hoth  the  workinf;  of  the  lonipany  and 
the  rnisin^  of  the  capital  on  as  economic  a  hasis  ,as  possihle.  London 
County  Council  reeoj;nised  the  urgency  of  the  tpu'stion.  and  desired  that 
a  hill  L'ivin^'  a  cheap  supply  of  electricity  should  he  passt'd  this  session, 
provided  ]iul>lic  interests  were  pro|H'rly  s;ife»;uarded.  .ind  also  the  right 
of  existim;  under!. ikers. 

.Mr.  H.  K.  II  \w.vui>.  Comptroller  of  l.ondcm  County  Council,  examined 
hy  Mr.  Fri'iinan,  K.C.,  said  lie  had  ciinsidered  all  the  power  supply  hills 
which  had  Ixcn  hefore  Parli.imcnt.  There  were  several  clauses  in  the 
prest'Ut  hill  to  which  he  took  exception.  The  clau.se  relating  to  the 
accounts  hcing  pa.s.sed  hy  an  auditor  of  the  Hoard  of  Trade  did  not  com- 
pel the  company  to  carry  out  such  auditor's  recommendations.  He 
might  advise  that  certain  sums  should  he  set  aside  as  depreciation,  for 
sinking  fund,  or  for  other  purposes,  hut  there  was  no  clause  actually 
com|H'llini:  the  carrying  '^ut  of  such  recomuu-ndations.  Witness  did  not 
suggest  that  .i  Boanl  of  Trade  autlitor  was  an  unsuit.ihlc  person  to  carry 
out  the  audits,  hut  he  would  not  have  sullicienl  technical  knowledge  of 
the  working  of  electricity  supply  concerns  to  efHcicntly  carry  out  the 
audit  without  expert  atlvice.  He  thought  what  was  known  a.s  the  electric 
lighting  jiurchase  clause  should  he  enihodied  in  the  hill  and  that  the 
Ijondon  C<nnity  Council  should  he  cited  as  the  purchasing  authority. 
.\  42  years'  tiTm  was  a  (piiti' reasonable  one.  The  company  should  also 
1k"  eom])elled  to  make  provision  for  sinking  fund  on  the  rigid  principle 
adopted  in  the  case  <.>f  the  Loiulon  Ctunity  C(.)inicil  tr.uuways.  H'  the 
accotmts  were  properly  kept  they  woukl  at  the  end  of  their  term  get  back 
the  whole  of  their  cajiital.  as  obsolete  ca)>ital  would  be  periodically  written 
off.  The  hill  ought  also  to  contain  a  clau.se  .i.s  to  charges  on  what  was 
known  a.s  the  sliijing  iicale,  so  that  no  increase  in  price  beyond  the  stand- 
ard fixed  cfiuld  be  made  unless  the  (.lividend  payment  w'as  decreased,  and 
that  a  reduction  below  the  standard  must  be  made  before  the  <lividend 
could  be  increased. 

.Mr.  FiTzGlCR.^LD  :  Do  you  know  of  any  single  comp.iny  that  has  ever 
been  able  to  raise  capital  under  the  accumulated  ci.>nrlitions  which  you 
have  laid  down  Y — There  are  some.  I  think,  hut  1  cannot  call  one  to  mind 
at  the  moment.  He  agreed  that  if  the  auditor  refused  to  certify  unless 
certain  of  his  directions  with  regard  to  allotment  of  revenue  or  other 
matters  were  carried  out  sucii  directions  would  have  to  be  executed,  hut 
the  clause  did  not  give  the  County  Council  or  any  other  outside  authority 
access  to  the  hook.s.  He  admittetl  lliat  one  of  the  objections  to  the 
purchase  clause  on  behalf  of  investors  was  that  capital  properly  spent  on 
plant  might  he  depreciated  very  considerably  by  new  inventions  croi)ping 
up  just  before  the  expiry  of  the  purchase  term.  With  regard  to  London 
Coimty  Council  being  cited  as  the  ptn-ehasing  authoi-ity.  he  was  aware 
the  area  sought  to  be  covered  by  the  bill  extendeil  considerably  beyond 
the  London  boundary  in  more  than  one  direction  and  that  the  other 
'  "unty  Councils  concerned  might  want  to  be  in  that  )iosition. 

By  Lonl  L.\mington  :  It  was  true  that  the  other  power  companies 
had  no  purchase  clause  imposed  on  them.  That  was  because  their  range 
of  operations  was  so  wide. 

On  Friday  the  Chaikm.\n  said  the  Committee  did  not  wish  to  hear  any- 
further  arguments  or  evidence  with  regard  to  the  exient  of  the  <-ompeti- 
tion  which  would  result  from  the  passing  of  the  hill,  unless  anything 
|icrfeitly  new  eouki  be  brought  forward. 

.Mr.  EusKiNE  PoM.ocK  (for  .Middlesex  County  Council)  said  he  objected 
to  till-  punhase  clause,  which  contemplated  ptnchase  by  the  L.C.C..  and 
apart  from  that  he  had  a  strong  objection  to  any  portion  of  MidcUcsex 
Ix'ing  included.  .Middk'scx  Comity  Council  considered  that  the  County 
of  .Middlesex  was  a  proper  unit  for  an  inflependcnt  supply  of  electricity 
and  (hat  the  Council  or  a  company  ap]»roved  by  them  (the  Coumil  having 
the  right  to  purchase  at  :ifl  years)  windd  be  tin'  right  aulliorily  lo  under- 
take the  supply.  Purchase  of  the  com|.)any"s  undertaking  by  the  L.t'.C. 
uoultl  involve  either  the  Ij.C.C.  working  in  the  area.s  of  other  County 
I  ouncils  or,  if  a  joint  body  of  County  CouniiLs  purchased,  it  would  lead 
f<i  great  difficulty  in  apportioning  charges,  &c.  The  L.C.C.,  if  they  took 
|tnssession  in  the  whole  of  the  proposed  area,  would  have  powers  to  break 
|||j  roads  in  .1  portion  of  Middlesex  Council's  area,  which  would  be  r)2,(itl!l 
Hi'es  with  a  rateable  value  of  £4, 432, .511  and  a  population  of  7liH,417. 
K.ttepayers  in  the  L.C.C.  area  would  say  if  the  undertaking  under  the 
L.C.C.  were  a  failure,  that  the  .Middlesex  ratejiayei's  shfuild  bear  a  share 
of  the  loss  arni  if  it  were  a  Success  the  Middlesex  ra1e|)ayers  would  be 
dissatisfied.  With  regard  to  the  question  of  distribution,  he  (Mr.  Pol- 
lock) believed  that  all  electricians  agreed  that  at  a  certain  point  economj' 
\'.  as  annihilated  by  distance.  Middlesex  would,  if  struck  out  of  this  hill, 
iiol  be  without  b\dk  supply,  as  theNorth  Metropolitan  had  an  up-to-date 

ition  at  lirimsdown  and  another  at  Willesden,  the  former  of  which 
ipplied  the  Middlesex  County  Council  tramways,  the  largest  hulk 
■  iistonter  in  Middlesex,  and  the  Sictropolitan  Company  also  had  a  station 
at  Willesden.  which  proviflcd  an  excellent  source  of  sujiply.  Possibly 
Kent.  Essex  and  other  County  Councils  were  not  there  as  o|)ponents. 
because  London  was  not  growing  so  much  in  their  directions  as  in  .Middle- 
sex or  their  districts  adjoining  London  were  too  fully  supplied  to  nece.-!- 
8itat«  .active  opposition.  The  time  was  near  when  -Middlesex  should  be 
dealt  with  as  a  whole,  ai\d  therefore  it  shoidd  not  be  touchetl  by  this  hill 

In  reply  to  Lord  Welby,  Mr.  Pollock  said,  su])posing  it  were  decided 
that  purchase  shouUl  be  on  "  then  value,"  if  the  purchase  were  to  be  by 
both  London  and  Jliddlesex  Councils,  there  would  be  great  flifliculty  in 
apportioning  how  much  of  the  cost  should  be  borne  by  the  respective 


Councils  and  what  would  be  the  portion  ac(|uircd  by  each.  Ho  objec  ted 
to  thi'  proposal  hy  Mr.  Freeman  that  L.C.C.  shoulil  be  specifically  in- 
chuh'il  in  tlic  bill  jis  thi'  purchasing  authority  so  that  they  could  purchase 
wilhoul  further  reference  to  Parliament.  He  thought  .Mr.  Freeman 
would  agri-c  thai  .Middli-scx  should  be  struck  out  rather  than  have  any 
i-omplication  as  to  puri-hasc. 

Mr.  K.  S.  Ct.ea.sk,  in  the  absence  of  Mr.  Freeman,  said  he  wcudd  ask 
the  Committee  not  to  accept  Mr.  Pollock's  suggestion. 

Mr.  .1.  BiowoDD.chairnuin  of  the  Parlianu'nt.uy  ('ommitl<i-  of  .Middle- 
sex Comity  Council,  said  the  Council  hail  2(1  miles  of  tramways,  and  many 
more  miles  were  umler  ciuistruction.  The  .Metropolitan  Klcctric  Tram- 
ways, the  conipany  which  worked  (he  tramways,  took  currcid  fnuu  the 
North  Metropolitan  Electric  Powi-r  Co.  I(  was  pcrfccdy  sa(isfac(ory. 
and  henclicial  (o  the  county.  The  Council  had  already  rcceiveil  from 
the  company  their  interest  and  sinking  fund  and  some  small  jirofit.  The 
Council's  share  of  the  profit  was  4.'i  per  cent.  He  agreed  with  Mr.  Pollock 
that  the  bill  shouhl  include  either  all  or  none  of  Middlesex.  They  pre- 
ferred to  be  struck  out  altogether.  The  furthest  distance  in  MidcUesex 
from  Barking  was  about  23  miles.  The  whole  of  the  County  of  Middle- 
sex was  included  in  th<-  areas  of  (he  two  lompanies  now  su|i|ilying.  The 
proposal  to  include  Southgalc.  Edmontcui  and  Enfielil  w.is  sonic  improve- 
ment upon  the  I'.HHi  bill.  His  Council  was  |)rc]iareil  to  proniod-  ,1  bill 
thcm.selves  rather  than  have  a  hill  for  a  porfion  of  (he  .■oun(y  pnunod'd 
by  others. 

On  Monday,  Mr.  Hauceu  (for  Middlesex  County  Council)  .said  he  found 
the  distance  from  Barking  to  (he  furthest  ]ioint  in  Middlesex  was  27.V 
miles. 

Mr.  Blunnerhaswktt  (for  Westminster  Council)  said  the  Council  hail 
no  electrical  inidertaking,  hut  was  supplied  by  seven  comp.mies.  They 
wi.shed  to  retain  intact  the  right  given  them  hy  Parlianuiit  to 
acipiire  the  electrical  undertakings  in  the  district,  which  they  haikcd 
upon  as  a  very  imiior(an(  asset.  The  Ek'ctric  Lighting  .Acts  gave  them 
exceedingly  favourable  terms  and  they  couhl  acquire  the  undertakings 
without  any  charge  for  goodwill  or  allowance  for  profits.  The  promoters 
could  make  their  bill  harmless  to  Westminster  Council.  The  Council 
not  only  had  the  right  to  acquire  stations  in  their  area  but  also  one  in 
M.arylebone  which  su[iplied  the  Westminster  Com])any.  They  had  a 
valuable  site  for  a  future  station  on  the  banks  of  a  canal,  which  would 
enable  them  to  obtain  cheap  coal.  His  Council  strongly  objected  to 
clause  .52  which  enabled  the  conipany  to  come  in  an<l  comiiete  with  the 
authorised  distributors  for  power  supply  without  appeal  to  the  Board 
of  Trade.  He  would  rather  have  the  Kitson  Clause,  although  he  objected 
to  that  also.  He  thought  the  exceptional  circumstances  of  Westmin.ster 
made  it  reasonable  to  ask  that  the  conipany  should  not  be  allowed  to 
come  in  and  .supjily  energy  for  ]iower,  except  for  railways,  canals,  &c., 
without  the  consent  of  the  local  authority.  With  regarh  to  clause  73, 
which  gave  the  comi)any  power  to  acquire  transfers  of  undertakings  of 
authorised  distributors,  subject  to  the  approval  of  the  Board  of  Trad, 
the  owners  might  go  behind  the  hacks  of  the  City  Council  and  sell  to  the 
company  and  the  latter  could  then  sujiply  at  the  prices  of  the  old  under- 
takers. '  Part  of  clause  73  said,  in  words,  that  the  right  of  purchase  by 
local  authorities  should  still  apjily.  but  this  would  be  perfectly  useless, 
as  the  company  woukl,  after  acquiring  such  local  undertakings,  he  in 
complete  possession  of  the  field,  and  he  asked  the  Committee  to  say  the 
company  should  not  buy  the  business  of  any  undertaker  without  the 
consent  of  the  City  Council.  In  11131  the  jirescnt  companies  would  be 
tempted  to  come  to  the  bulk  comjiany  and  ask  to  be  bought  up  hy  them. 
which  would  in  fact  interfere  with  the  Council's  right  to  buy  them.  The 
f!ouncil  had  no  desire  to  wreck  or  destroy  the  i)rescnt  bill. 

In  rejily  to  the  Chairman  Mr.  Blennerhassett  said  the  Conned  did 
not  want' powers  to  sujiply  before  U)3I.  but  they  wanted  their  right  to 
])urcha.se  at  that  dale  jircscrved  intact. 

Mr.  Phimc  Pii.iiitch,  chairman  of  the  Law  and  Parliamentary  Com- 
mittee of  the  Westminster  Council,  said  he  could  not  .say  at  present 
whether  Westminster  Council  would  in  UI3I  take  over  the  undertakings 
of  the  three  .self-contained  undertakings  in  their  area  and  leave  out  those 
which  would  need  i-ompcnsation  for  severance.  It  miglvt  be  desirable  lo 
have  the  option  of  bulk  supply  from  the  Power  Company  if  it  were  not 
tied  up  with  other  objectionable  features.  The  undertakings  of  the  Pall 
Mall.  Westminster.  Kensington  and  Central  conii)anies  would  be  suffi- 
cient to  su|iply  all  the  needs  of  Westminster. 

Mr.  .loHM  Hii.NT.  town  clerk  of  Westminster,  said  he  believed  the 
capital  rc(|uired  to  buy  up  the  .self-contained  undertakings  in  West- 
minster woukl.  as  Mr.  Clode  estimated,  he  i:2.(l()n.(MHI.  The  ])ronioting 
conipany  should  not  have  the  power  to  pnrcha.se  them.  If  (he  capiial 
of  the  company  would  not  enable  them  to  buy  U))  the  companies  in  the 
district  why  should  they  h.ive  this  clause  in  their  hill.  It  would  only- 
he  necessary  for  the  new"  company  to  buy  one  of  the  existing  companies' 
undertakings  to  cri])ple  the  Council's  jirospccts.  An  induci-mcnt  to  the 
existing  coni|)anies  to  sell  lo  the  new  company  in  11131  would  he  the  com- 
pensation for  severance. 

Mr.  C.ERAI.n  SantiRR.'!  (for  islington)  said  the  circumstances  of  Isling- 
ton showed  (he  hardshi]i  which  might  be-  inflicted  hy  the  hill.  The 
Council  regarded  the  matter  not  merely  as  one  of  (-om|)ctition,  hut  as 
i-ompet  tioTi  for  the  best  part  of  the  sup])ly,  leaving  the  most  burdensome 
pit  to  the  Council,  which  had  spent  £44li.O(«l  on  their  generating  station 
.Old  mains,  and  commcni-cd  supply  as  far  back  as  IHlKi.  They  had  done 
c  verything  in  their  power  to  induce  con.sumers  to  give  up  their  own  plants 
and  take  current  from  the  Council,  and  the  result  was  that  in  11(07 
l,Kl(t,()<M)  units   were  supplied  against   7t),U00  in    11103. 

Parliamentary  Intkllioence  continued  on  p.  JOJ. 
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STREET  LIGHTING  IN  THE  CITY  OF  LONDON. 

-V  VE.vi;  or  two  ngo  it  was  felt  tliat  electric  liglitiiig  in 
this  ( 'ity  w:i,s  not  receiving  that  attention  which  it  deserved. 
and  tiiat  the  way  in  which  aiiti(juatcd  arc  lighting  had 
lieen  replaced  liy  the  most  recent  forms  of  gas  lighting  was 
liy  11(1  iiieaiis  jnstilied.  As  the  result  of  much  e.xpostiila- 
tioii  tiie  Streets  ('oniinittec  decided  to  allow  the  electric 
lighting  companies  Cdiicerned  to  demonstrate  experimen- 
tally what  could  li;'  doll'!  liy  means  of  tlu^  most  recent 
loriiis  of  tlaine  arc  lamp,  such  experinienlal  lighting  to  he 
inn  {l^\■  six  inonths  in  cerlain  ol'  the  slrcets.  Tlie  ciVect  of 
this  experiment  is  now  apparent  in  a  report  to  the  Streets 
Cominittee  hy  Mr.  A.  .\.  Vovsicv,  City  Electrical  Kngincer, 
which  coiilir.ns  all  that  the  adherents  of  electric  lighting 
have  ever  claimed.  Starting  out  with  the  conlcntioii  that 
illuiiiination  measured  on  a  hori/oiital  siirCace  can  he  taki'ii 
■,\'.\  a  snllicient  indication  of  the  \aliie  of  the  lighting  in  a 
.street  (the  actual  .suifnce  heiiig  taken  at  a  height  of  4  ft. 
aiiovctlie  street  lev(d),  and  that  the  niinimiim  value  of  llie 
il  hi  111  illation  is  the  most  im|Joitaiit  criterion  of  good  lighting, 
one-tenth  of  a  candle-foot  hciiig  taken  as  the  miniinuiii 
hclow  which  it  is  iiol.  desiialde  to  go  in  main  streets,  Mr. 
\'(|^slcv  draws  some  very  interesting  compaii.soiis  hetweeii 
(dcctric  lighting  and  gas  lighting. 

It  is,  of  course,  acknowledged  that  the  iiltimali^  ba.sis 
on  which  iiii'thoils  ((f  illiimiiiat ion  must  he  compared  is 
purely  linaiicial,  unless  there  happen  to  be  very  distinct 
aihantages,  ajiait  from  any  question  of  light,  which  are 
worth  ]iayiiig  for.      I'iiectrical  engineers  will,  iherefore,  i-ead 
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with  a  good  ileal  of  satisfaction  from  ]\rv.  Voysey's  report, 
which  wc  reproduce  elsewhere,  that  the  average  illiiinina-, 
tioii  of  a  good  sample  of  gas  lighting  in  (^>uocn-street,  wliich 
has  the  same  width  as  Cannon-street,  is  only  ahout  half  that 
hy  arc  lighting  in  Cannon-street,  though  the  cost  is  ahout 
doulile.  ifr.  VOYSEY  is  of  the  opinion  that,  light  for  light, 
liigh-pressure  incandescent  gas  costs  four  times  as  much 
as  the  electric  flame  arc.  Apparently,  dci)artments  of 
the  Corporation  other  than  the  Public  Health  Department 
are  now  saving  at  the  rate  of  about  £;5,000  a  year,  partly 
by  changing  from  gas  to  electricity,  and  partly  by  liaving 
electric  lighting  of  an  up-to-date  style.  Mr.  Voysey  is  of 
opinion  that  the  main  streets  could  be  well  lighted  by 
means  of  500  11-ampere  tlamearc  lamps  at  an  annual  cost 
of  £S,750,  and  he  has  very  little  doubt  that  the  average 
illumination  throughout  the  whole  of  the  City  streets  could 
beat  least  iloubled  by  this  means,  and,  in  addition,  a  saving 
of  about  £0,000  per  annum  effected. 

There  are  other  points,  apart  from  financial  considera- 
tions, that  are  of  great  interest  in  this  report.  The  central 
form  of  suspension,  which  originally  came  in  for  some  criti- 
cism, more  particularly  by  our  gas  friends,  is  shown  to  be 
more  effective  than  side  or  central  standards,  as  might 
have  been  expected.  It  is  naturally  an  ideal  method  of 
placing  a  lamp,  if  the  surroundings  are  convenient,  and,  as 
pointed  out  by  j\Ir.  Voysey,  this  method  aftbrds  a  distinct 
saving  in  the  illumination  of  side  streets,  because  such 
lamps  can  be  placed  at  crossings  in  such  a  way  that  the 
iliimiiuation  is  much  more  effective  for  any  side  street 
than  is  possible  by  means  of  a  standard  at  one  corner. 
There  is  another  advantage  a^so,  to  which  we  have  pre- 
viously referred — namely,  that  lamps  can  be  suspended  by 
this  method  at  a  greater  height  than  that  for  which  lamp 
standards  are  conveniently  made,  and  the  higher  the  lamp 
the  more  uniform  is  the  effect.  Although  the  minimum 
value  of  the  illumination  may  be  a  suitable  guide  as  to  the 
good  or  bad  illumination  of  streets  under  most  conditions, 
we  think  there  is,  nevertheless,  no  doubt  that  the  more 
uniform  the  illumination  the  better.  Consequently  the 
source  of  illumination  should  be  placed  as  high  as 
possible  in  the  case  of  flame  arc  lamps.  We  say  as 
high  as  possible,  because  the  height  is  not  likelj'  to 
be  made  so  great  as  to  give  an  ineflicient  result. 
It  can  be  seen,  very  simply,  that  if  the  illumination  lie- 
tweon  two  souices  of  light  is  to  have  the  same  value  mid- 
way Ix'tween  them  as  directly  below  the  sources  of  light, 
then,  neglecting  obliquity  of  the  rays  to  the  horizontal 
surface  at  the  mid  point,  as  a  rough  approximation  the 
liriglit  of  either  source  of  light  should  be  half  the  distance 
between  them.  We  do  not  anticipate  that  this  idea  can 
he  carried  out  to  the  limit  in  practice,  but  undoubtedly 
the  higher  the  source  of  light  under  these  conditions  the 
bettei',  and  this  is  liorne  out  by  some  curves  which  Mr. 
Voysey  gives  in  his  report  showing  the  dillcrenco  in  illu- 
mination between  a  lamp  suspended  at  28  ft.  and  one  sus- 
pended at  26  ft. 

Our  readers  will  find  several  minor  points  of  interest  to 
which  we  cannot  here  refer,  and  we  do  not  doubt  that,  on 
reading  Mr.  Voysey's  leport,  they  will  experience  consider- 
able encouragement  as  to  the  future  of  street  lighting  by 
means  of  flame  arc  lamps  in  competition  with  incandescent 
gas.  .    . 


REVIEWS. 


(Oopica,  of  tho  nndermentloned  workn  oiin  be  hnd  from  The  Xlectrician  Offlcc,  pott 
fne  OD  receipt  of  published  price.    Add  5  pec  ceat.  forabroud  or  for  forci^o  books.) 


Electrical  Traction.  Hy  Eknkst  Wilson  and  Ekaxcis  Lydai.l, 
\'ol.  I.  (Uiii-ct  Cun-ciil),  Vol.  II.  (.Vltei'iiiiting  Current).  (l.ondoTi: 
EihviU'd  Arnold.)     Pji.  v. 126  and  v.. 319.     15.s.  net  each. 

Owing  to  the  rapid  progress  of  electric  traction  since  tlie 
ajipearancc  of  the  first  edition  of  the  work  in  1897,  this  book 
has  been  almost  entirely  lo-writton  and  considerably  enlar^ied, 
and  tho  subject  matter  has  been  arranj^ed  in  two  volumes,  of 
whicli  Vol.  I.  deals  with  direct-current  electric  railways  and 
tramways,  and  Vol.  II.  with  the  application  to  traction  of 
alternating  currents.  This  method  has  undoubtedly  many 
advantages,  and,  on  the  whole,  has  been  successfully  followed 
by  the  authors. 

Vol.  I.  (Direct  Current),  contains  22  chapters,  and  an  appen- 
dix which  gives  the  Board  of  Trade  Regulations.  &c.,  relating 
to  tramway  and  railway  matters.  The  first  14  chapters,  with 
the  exception  of  Chapter  I.,  which  is  of  a  short,  general  and 
introductory  character,  outlining  the  plan  and  scope  of  the 
book,  deal  with  electric  tramways,  while  the  remaining  eight 
chapters  contain  the  matter  relating  to  direct-current  railways 
explained  on  practically  parallel  lines. 

Chapter  II.,  '"  The  Direct-Current  Tjamway  Motor,"  is 
restricted  to  the  considerations  of  the  special  features  and 
requirements  of  a  motor  for  tramway  work.  These  character- 
istics are,  for  the  sake  of  illustration,  exemplified  by  means  of 
calculations  with  special  reference  to  a  35  b.h.p.  motor  of  a 
certain  firm,  particular  attention  being  given  to  the  various 
performance  curves — efficiency,  speed,  time-temperature  and 
so  on.  While  recognising  the  importance  and  usefulness  of 
such  data,  we  think  that  calculations  with  reference  to  other 
equally  good  tramway  motors  would  have  enhanced  the  value 
of  this  chapter. 

Chapter  III.  is  on  "  The  Tramway  Controller."  After 
explaining  the  series  parallel  system  of  control,  the  construction 
of  controllers  is  detailed  with  examples  and  illustrations  of 
several  well-known  types.  Under  the  heading  "  Other  Details 
of  Tramcar  Equipment  "  the  method  of  calculating  starting 
resistances  is  discussed  l)y  the  aid  of  numerical  examples  in  the 
following  chapter,  in  which  are  given  different  types  of  resist- 
ances, trolley  wheels,  poles,  standards,  the  bow  collector  and 
varijus  lightning  arresters.  Chapters  V.  and  VI.  deal  with  the 
mechanical  features  of  the  subject.  The  former  gives  general 
information  of  the  rolling  stock  reipiired  for  electric  tram- 
ways, car  bodies,  underf'rame,  trucks  and  brakes,  which  are 
satisfactorily  treated,  and  the  latter  deals  with  the  tiack  both 
from  the  mechanical  and  electrical  points  of  view. 

Chapter  VII.  is  on  overhead  equipment  and  poles.  It  is 
somewhat  superficial,  the  question  of  the  overhead  construction 
on  curves,  &c.,  not  being  so  satisfactorily  dealt  with  as  one 
would  expect  in  a  book  of  this  cliaractcr.  The  diagrams  relat- 
ing to  these  points  are,  in  our  opinion,  incomplete,  as  they  do 
not  show  the  track  rails.  The  diagrams  could  have  been  made 
nuieh  clearer  and  miich  more  intelligible  with  the  track  rails 
included.  This  is  specially  the  case  in  Fig.  1(10  (p.  14:5),  relat- 
ing to  the  overhead  construction  for  a  bow  collector. 

Conduit  and  surface  contact  systems  are  discussed  in  Cliajitcr 
VIII. ,  and  various  examples  of  typical  constructions  are  given. 
The  feeder  systems  of  a  tramway  undertaking  are  gone  into  in 
the  following  chapter — positive,  negative,  and  auxiliary  cables 
— the  chief  feattu'c  being  the  exanijile  of  the  feeder  system  of 
the  Belfast  City  Tramways  with  chart  showing  the  routes, 
cables,  and  feeder  pillars.  Chapters  X.  and  XI.  give  details 
of  generatini;  stations,  car  sheds  and  repair  shops,  while 
Chapter  XII.,  the  last  dealing  with  the  first  section  of  this 
volume  is  on  accumulator  traction  and  regenerative  control. 

The  second  section  relates  to  direct-current  railways  and 
contains  a  large  amount  of  extremely  useful  information  culled 
from  various  sources.  Details  of  direct-current  railway  motors, 
critically  examined,  will  be  found  in  Chapter  XIII..  the  various 
.systems  of  control  used  on  railways  in  Chapter  XI\'.,  which 
has  been  very  ably  worked  out.  and  details  of  motor-car  equip- 


298 


THE  ELECTRICIAN,   JUNE  5,  1908. 


meuts  on  direct-current  railways  in  Chapter  XV.,  while  Chapters 
XVI.  -XX.  are  on  rolling  stock,  the  direct-current  railway 
track,  energy  consumption  on  (lirect-current  railways,  feeder 
systems  and  substations. 

Chapter  XXI.  gives  .some  highly  interesting  figures  of  first 
costs  of  electric  tramways  and  Chapter  XXII.  information  as  to 
receipts,  working  expenses  and  tramway  accounts  in  general. 

Vol.  II.  contains  11  chapters  and,  as  already  mentioned, 
is  on  alternating-current  traction— three-phase  and  single- 
phase.  Chapter  I.,  "  The  Polyphase  Railway  Motor,"  is 
divided  into  two  parts,  of  which  the  first  gives  general  theory, 
and  the  second  the  practical  design  and  examples  of  actual 
motors.  This  chapter  is  very  readable  and  merits  careful 
studv  ;  it  contains  some  excellent  examples  of  three-phase 
motors  used  on  tvpical  continental  railways — Berlin-Zo.ssen. 
Burgdorf  Tluin.  ^'altellina  railways,  to  enumerate  just  a  few. 

Chapter  II.  discusses  the  control  and  equipment  of  electric 
rolling  stock  on  the  three-phase  system,  and  Chapter  III.  the 
overhead  construction  for  three-phase  railways.  In  Chapter 
IV.  will  he  found  the  calculations  of  the  energy  consumed  on 
three-phase  railways:  the  subject  is  given  in  a  very  alile 
manner. 

Chapter  V.  is  divided  into  four  main  sections,  of  which  Part  I. 
is  on  the  general  theory  of  single-phase  commutator  motors, 
and  the  design  of  single-phase  series  motors  without  com- 
mutation poles.  Part  II.  gives  the  design  and  method  of  cnlcu- 
lation  for  single-phase  motors  with  commutation  poles.  Part  III. 
treats  of  the  design  and  the  method  of  calculation  for  the  com- 
pensated repulsion  motor,  and  Part  IV.  compares  the  three 
types  of  single-phase  commutator  motors,  and  includes  struc- 
tural details  and  examples  of  the  best  known  English,  Con- 
tinental and  American  types,  with  a  number  of  excellent  per- 
formance curves  and  diagrams.  This  chapter  is  one  of  the 
best  ill  the  work,  and,  in  addition  to  the  valualile  information 
it  contains,  is  admirably  written  and  illustrated.  The  peculiar 
features  of  the  commutator  motor  are  well  brought  out  and 
explained. 

Chapter  VI.  goes  into  the  methods  of  the  control  and  ecjuip- 
ment  of  the  electric  rolling  stock  on  the  single-phase  system, 
and  describes  typical  methods  of  control  used  on  the  latest 
single-|)hase  railways  and  tramways,  reference  also  being  made 
to  the  system  of  the  London.  Brighton  &  South  Coast  Railway. 

In  the  following  chapter  the  overhead  construction  for  single- 
phase  railway  systems  is  next  discussed  with  numiMous  illustra- 
tions. Chapter  VIII.  is  devoted  to  the  explanation  of  the 
calculation  of  feeder  systems  for  alternating-current  railways, 
and  much  useful  matter  has  been  collected  and  embodied  in  it. 
The  remaining  tiiree  chapters  explain  the  calculation  of  the 
energy  consumption  and  give  interesting  statistics  of  costs 
relating  to  a  number  of  direct  and  alternating-current  rail- 
wavs,  data  of  working  costs,  maintenance  and  accounts. 
Each  volume  has  a  very  comj)lete  index.  The  two  together 
form  a  valualile  survey  of  moilern  electric  (raction  practice, 
and  coiit:iin  a  large  aninunt  of  reliable  and  iisi'ful  mliirm^il  mn. 

Die  Elektrizitat  alsWarmequelle.  By  Dr.  Fuinnnii  .Scmoknukck. 
\'..l.  L,\l.  nt  '•  llil)li.itliik  ilir  (icHiiinten  Tc'cliiiik.''  (HiiiiDVcr : 
Dr.  .\liix  Jiliiotku.)     I'p.  100      .\I.l-60. 

This  little  volume  is  an  elementary  ticatisi'  on  the  applna 
tion  of  electricity  for  the  production  of  heat.  .Mtlicnigli.  owing 
to  its  restricted  size,  it  only  gives  an  abridged  survey  of  the 
subjeot,  this  is  <lone  in  a  satisfactory  manner.  The  book  o])ens 
with  a  short  introduction  on  energy, and  then  follow, in  Chapters 
I.  and  II.,  (lie  fundamental  ideas  of  resistance,  conductivity, 
ternperature-eoeilicient,  current,  E.M.K.,  Ohm's  law,  .Joules 
law,  the  units  of  energy  and  powcT.  and  the  mechanical 
e<|nivalenf  of  lieal.  Kasy  iiumeri<al  i\ain|)li'S  are  also  given. 
InCliaptcr  III.  ihr  method  of  calculating  riectric  healing  ol 
bodies  in  e.vpluihril  with  examples,  luid  lIuMi'  are  some  ii.seful 
figurcH  relating  to  nickelin  wires  and  strip.  There  is  ii  sliylit 
inconsistency  in  this  chii])ter.  The  cal(iri<'  is  given  as  eijual  In 
ri9  wutt-hours,  when^as  this  should  mean  the  kilogramme- 
caloric,  and  till'  numerical  value  should  i)e  Mo",  us  on  |).  .'U 
in  the  preceding  cliaptrT  thi'  watt  second  is  stated  to  correspond 
to  0'2 1  gramme  caloric. 


The  methods  of  electric  heating  by  wire  resistances,  glow- 
lamps,  arcs,  granulated  material  and  eddy  currents  are  next 
discussed  in  Chapter  IV.  Cooking  ami  heating  apparatus  for 
various  purposes  are  described  and  illustiated  in  the  following 
chapter,  which  also  contains  information  on  the  heating  of 
rooms,  electric  furnaces,  laboratory  and  measuring  in.stru- 
ments,  welding  and  soldering  apparatus  and  electric  heating  in 
clinical  work.  The  final  chapter  gives  conclusions  of  a  general 
character. 


PHYSICAL  SOCIETY. 


At  the  meetiuK  held  at  the  Royal  College  of  Science  on  May  Sth 
Dr.  C.  Chkee,  F.li.S.,  president,  in  the  chair,  a  Paper  on 

"  A  Modified  Theory  of  Gravitation  " 
was  read  by  Dr.  C.  V.  Burton.  If  we  are  to  regard  gravitational 
attraction  as  exerted  through  the  medium  of  the  ajtlier,  it  appears 
to  the  author  difficult  to  avoid  the  conclusion  that  the  very  great 
(or  possibly  intinite)  velocity  with  which  such  attractions  are  propa- 
gated is  due  to  the  very  great  (or  complete)  incompressibility  of  tlie 
lether.  This  conception  is  embodied  in  the  pulsatory  theories  of 
Hicks  and  of  subsequent  writers ;  the  chief  outstanding  difficulty 
has  lain  in  providing  for  that  agreement  of  phase  which  must  be 
assumed  to  subsist  amongst  tlie  centres  of  pulsatory  distiu-bance 
associated  with  the  mutually  attracting  masses.  This  difficulty  is 
avoided  if  we  suppose  that  primary  waves  of  compressional-rarcfac- 
tional  type  are  being  propagated  through  the  ather  with  a  velocity 
enormously  transcending  that  of  light.  These  primary  waves  may 
be  travelling  in  directions  indifferently  distributed,  or  predominantly 
or  exclusively  in  one  direction  ;  but  an  essential  point  is  that  all 
etlective  wave-lengths  should  be  very  great,  measured  even  by 
astronomical  standards.  Thus  the  pressure  changes  will  be  sensibly 
in  the  same  phase  over  considerable  regions,  and  if  the  letheriaJ 
compressibility  is  locally  increased  (or  diminished)  by  the  presence 
of  electrically  neutral  matter,  every  particle  of  such  matter  will  act 
as  a  centre  of  pulsatory  motion. 

For  the  electron,  so  far  as  concerns  this  modification  of  ;etherial 
compressibility,  a  specification  is  assumed  which  involves  no  re- 
straint on  the  free  mobility  of  the  electron  through  the  itther. 
Incidentally  the  dynamics  of  the  problem  assumes  a  relatively 
simple  form,  and  a  value  which  could  be  i]uite  insignificant  attaches 
to  a  "  gravitational  (or  non-electromagnetic)  term  "  appearing  in  the 
expression  for  the  total  inertia  of  an  electron.  It  has  to  be  shown 
that,  in  its  primary  aspect,  the  assumed  wave  motion  would  give 
rise  to  no  observable  effects.  This.in  fact,  follows  from  the  assump- 
tions made,  and  it  is  only  through  the  feeble  secondary  effect  of 
gravitation  that  any  evidence  of  the  wave  motion  could  be  obtained. 
In  attempting  to  work  out  the  theory  on  a  muuerical  basis,  values 
have  to  be  found  for  a  considerable  number  of  physical  quantities, 
several  of  these  requiring  to  be  independently  conjectured,  before 
the  remaining  quantities  can  be  determined.  l>ut  the  range  of  the 
values  which  could  be  reasonably  assumed  is  a  good  deal  more  re- 
stricted than  might  be  supposed.  The  author  gives  a  plausible  set 
of  values  for  these  physical  constants. 

Mr.  t;.  S.  WniTEirKAii  a,skc(l  if  the  aniouiiL  of  oiurgy  stored  in  the 
ri'tber-  «;is  [greater  or  less  IhiUi  it  w.-is  in  the  past. 

I'rof.  C.  H.  Dues  asked  if  llio  iither  loiL-^idercd  wa.^  the  old  one  or  a 
new  one.  H«  reforre<l  to  an  interesliiig  point  in  the  author'.s  represen- 
tation of  grav it. -it ion  — namely,  that-  inatt-er  wa.s  pi-odneed  by  the  aI>sonce 
of  sonictliiii};  friim  llie  ^itlier.  In  the  theory  ad vocal<;i  by  (Ksbonio 
liiynolds  matter  was  priHluced  by  a  dclieicncy  in  the  normal  pilin;;, 
and  reiM'iit.  Ibeorics  seek  to  explain  matter  anil  jjiaviljition  by  the  ab- 
sence of  sometbinj/  wliieli  is  prescni  in  free  ;etlier. 

Dr.  C.  \'.  Bi'UTos,  iineply  to  .Mr.  Whiieliead,  said  lie  was  notnware 
wlielliei'  tbc  amount  of  energy  in  the  a-tlier  varied  with  time  or  not. 

A  Paper  on 
"  An  Examination  of  the  Formulae  for  the  Grading  of  Cables "' 
was  read  by  Mr.C.  S.  Win  iiiikaE).  In  the  -loiirihil  of  the  Institution 
of  I'loctrieal  I'.ngineers  both  Mr.  O'Gonnan  and  Dr.  Unssell  have 
shown  that  it  wovdil  bo  advantageous  if  cables  for  electric  lighting 
were  constructed  so  tlnit  the  component  of  the  electric  intensity 
along  a  radius  (in  cylindrical  co ordlnatcB)  was  kept  constant  for  all 
points  in  the  dielectric  in  the  same  plane  perpendicular  to  the  axis. 
They  both  find  that  to  attain  this  object  \r  ought  to  bi'  kept  con- 
stant if  the  current  is  alternating,  and  n\r  constant  if  the  current  ia 
steady,  where  \  is  the  specific  inductive  capacity,  t  the  specific  re- 
sistance and  r  the  distance  from  the  axis.  In  tins  I'aper  ibo  ques- 
tion is  regarded  from  n  iinieb  more  general  point  of  view.  Maxwell's 
two  curl  relations  are  taken  in  cylindrical  co  ordinat.es,  and  it  is 
BuppoBcd,  ns  is  quite  Icgiiiiimte,  that  the  electrical  and  inagnetio 
qiinnlities  are  Hyinmetrical  round  the  axis,  ami  Ihnt  they  vary  as 
cKiii."  ♦).<).  We  can  then  solve  the  equation,  and  from  the  continuity 
of  the  tangential  components  of  the  electric  and  magnetic  forces 
obtain  an  equation  to  lind  »i     If  1'  is  the  component  of  the  oleelrio 
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Intensity  along  a  radius,  /^  the  component  of  tlio  masnotic  force  per- 
pendicular to  a  radius  in  a  plane  perpendicular  to  the  axis,  we  find 


where  c  is  the  ratio  of  the  electrostatic  to  the  electromagnetic  unit 
of  electrical  (]nantity.  Also  if  I  be  the  total  current  in  the  wire 
parallel  to  the  axis,  and  we  neglect  the  displacement-current  in  the 
wire  in  comparison  with  T,  we  have  /3  =  2  I  i-.  Putting  »;  —  -  n  +  ib, 
it  is  found  that  ^ '((--|-6-  =  v^- '''  where  h  involves  no  quantities 
which  have  reference  to  the  dielectric.  Taking  the  real  parts  and 
putting  r„  and  I„  for  the  factors  of  P  and  I  which  are  independent 
of  the  trigonometrical  factor,  we  obtain 


If  we  suppose  I,,,  n,  b  to  be  constants  of  the  cable  which  do  not 
vary  as  we  vary  \  or  .r,  we  get  the  rules  given  by  Mr.  O'Qorman 
and  Dr.  Uussell.  Thus  let  if  be  very  great,  then  to  keep  P„  constant 
we  must  make  \r  constant,  but  if  ;j  =  0,  that  is  for  steady  currents, 
we  must  make  <t  r  constant.  We  have  seen,  however,  that 
^(i-  +  /j-  varies  as  J\,  so  that  in  the  case  of  t  very  great  this  pro- 
cess suggests  the  rule  make  r  J\  constant-  When  p  =  0  it  is  shown 
that  (1^0  and  that  b  varies  inversely  as  J  a,  so  that  this  case  sug- 
gests the  rule  make  \/o-  c  constant.  The  equation  for  P^  is,  how- 
ever, strictly  true. 

Dr.  A.  RrssKi.i,  complimented  the  author  (in  his  interesting  Paper 
and  on  the  skill  with  which  he  had  handled  the  mathematical  etpia- 
tions.  The  que-'ition  oi  the  grading  of  cables  w.a.s  one  of  great  impor- 
tauce  to  the  electrical  engineer,  and  it  was  necessary  to  attack  it  both 
from  the  mathematical  and  the  exuerimental  side.  The  author  took 
the  Ciise  of  an  intinitely  long  concentric  main  and  assumed  that  (he 
amplitude  of  the  current  remained  constant.  In  the  practical  problem 
the  main  is  of  Hnite  length  and  the  amplitude  of  the  applied  voltage 
is  constant.  The  mathematical  ditliculties  in  the  way  of  getting  a 
complete  .solution  were  great,  and  so  he  hoped  the  author  would  con- 
tinue his  investigations  further.  Dr.  Russell  exhibited  a  portion  of  a 
J(ina  graded  cable  which  had  successfully  withstood  a  testing-pressure 
ISO  ki!o\olts  applied  between  the  core  and  the  lead  sheath.  If  the 
dieloctiic  had  been  air  a  disruptive  discharge  woulil  have  ensued  at 
25  kilovolts. 

A  Paper  entitled 

"Illustrations  of  Geometrical  Optics  " 

was  read  by  Mr.  R.  M.  Archer.  The  principles  of  geometrical 
optics  are  frequently  illustrated  by  experiments  in  which  the  images 
of  narrow  obstacles  are  obscured  by  similar  obstacles  arranged  in  the 
line  of  vision.  This  method  is  tedious  and  is  open  to  the  objection 
that  the  path  of  a  shadow  is  traced  rather  than  that  of  a  beam. 
The  author's  method  is  free  from  these  objections.  Light  from  a 
narrow  rectilinear  source  is  allowed  to  pass  through  a  slit  and  fall 
upon  a  Hat  white  surface  at  almost  grazing  incidence.  It  is  easy 
to  obtain  upon  the  surface  a  long  narrow  streak  of  light  with  sharp 
edges ;  and  if  a  mirror  be  placed  with  its  plane  approximately 
normal  to  the  surface,  another  streak  corresponding  to  the  reflected 
ray  can  be  seen.  Similarly  the  path  of  the  beam  after  its  emer- 
gence from  a  glass  block  or  prism  may  be  traced.  Interesting 
effects  can  be  obtained  by  using  many  slits  and  casting  the  beam 
from  a  distant  optical  lantern  upon  them.  Tliis  mode  of  illumina- 
tion is  useful  in  demonstrating  the  formation  of  caustics.  (Quanti- 
tative results  can  be  obtained  comparable  in  accuracy  with  those 
given  by  an  ordinary  optical  bench.  The  author  exhibited  a  series 
of  slides  illustrating  various  cases  of  reflection  and  refraction,  and 
showed  also  several  experiments  with  the  apparatus  described  in 
the  Paper. 

Prof.  C.  H.  Lees  expressed  his  interest  in  the  neatness  of  the  exjieri- 
monts,  and  !»\id  the  author's  method  of  dividing  u[)  a  beam  wa.s  a  very 
mI  one. 

!i.  A.  Campbeli,  congratulated  the  author  and  remarked  that  the 
iiKtliods  described  could  be  applied  to  other  optical  experiments.  In 
u.sing  a  vibration  galvanometer  or  an  oscillograph,  .an  easy  way  to 
obtain  a  curve  of  the  wave-form  was  to  put  obliciuely  in  the  path  of 
tlie  beam  a  sheet  of  white  paper  and  vibrate  it. 

Dr.  W.  H.  Erri.Ks  also  congratulated  the  author  u|)Oii  his  Pa|jer. 


Franco  British  Exhibition. — In  connection  with  the  descrip- 
tion of  the  wiring  (-airied  out  by  Messrs.  W.  ,1.  Fiii'se  &  Co., 
wliieh  appeared  in  our  last  issue,  we  omitted  to  mention 
that  our  illustration  showing  the  illumination  of  the  Court  of 
Honour  at  night  liad  been  reproduced  from  a  photograpii  taken 
by  Mr.  F.  N.  Birkett,  of  Shepherd's  Bush. 


CORRESPONDENCE. 

IS  THE  CONSULTINd  ENGINEER  NECESSARY? 

TO   THE    EDITOR  OF  THE   ETiECTRICIAN. 

SiK  :  This  is  one  of  the  most  important  (luestions  of  the 
day,  but  I  fear  it  is  one  wliich  cannot  be  answered  with  any 
degree  of  certainty. 

Writing  from  a  contractor's  point  of  view  whose  business  it 
is  to  deal  direct  witli  consumers,  my  remarks  must  be  con- 
fined within  those  limits.  With  all  large  engineering  works, 
tliere  can  be  no  question  that  the  consultant  is  a  necessity, 
but  with  small  plants  and  wiring  and  fittings  jobs  there  are 
several  points  which  rcipiire  carefully  considering  before  an 
answer  can  be  given. 

The  first  point  is,  "  What  is  a  consulting  engineer  ? "  I 
know  many  who  arc  a  credit  to  the  higher  branches  of  elec- 
trical engineering,  and  wlio  look  after  the  interest  of  both 
employer  and  contractor,  and  to  such  I  would  open  my  arms 
on  all  jobs  ;  but  I  regret  to  say  there  are  those  posing  as  con- 
sultants who  know  less  than  the  contractor,  and  who  seem  to 
think  their  duty  in  life  is  to  get  all  the  information  possible 
from  the  contractor  and  to  make  him  lose  money  over  his 
contract. 

It  is  not  long  since  a  stall  attendant  at  an  exhibition  of 
ironmongery  started  as  a  "  consulting  electrical  engineer,"  and 
this  man  had  no  more  idea  of  Ohm's  Law  than  a  ploughman, 
and  so  long  as  such  are  allowed  to  pose  before  the  public,  how 
can  confidence  be  gained?  Again,  there  are  those  whose 
training  stops  short  at  the  college,  and  who  complete  their 
knowledge  at  the  cost  of  the  contractor  and  client  by  drawing 
up  impossible  specifications  and  obtaining  a  score  or  more  of 
detailed  prices  from  as  many  contractors  so  as  to  complete  his 
knowledge  of  prices,  &c.  There  is  also  the  faddist,  who  has 
done  more  to  check  the  industry  than  the  jerry  wireman,  and 
unless  the  consulting  electrical  engineer  conies  within  the 
category  first  referred  to,  I  feel  that  he  is  unnecessary. 

In  your  article  you  suggest  that  contractors  should  refuse 
to  tender  without  a  consultant,  but  this  I  fear  would  not  work 
in  practice,  one  reason  being  that  the  contractor  can  and  the 
consultant  cannot  advertise,  which  opens  up  an  important  point. 
A  consumer  is  generally  "  worked  up  "  by  the  advertisements 
of  the  contractor,  and  when  ths  latter  gets  a  "  look  in,"  and  has 
spent  a  day  or  so  going  over  the  premises  giving  advice,  he  does 
not  care  to  say  "  put  this  into  the  hands  of  a  consultant,"  who 
is  almost  obliged  to  obtain  competitive  tenders,  with  the  result 
that  his  labour  might  end  in  one  of  love.  Again,  the  consul- 
tant cannot  be  classed  with  the  architect,  for  the  latter  is  first 
applied  to  when  a  man  wants  a  house,  but  as  the  lighting  of 
that  house  is  only  a  minor  matter,  the  architect,  with  few 
exceptions,  applies  directly  to  the  contractors  for  sanitary 
work,  heating,  lighting,  lifts,  &c.,  he  having  every  confidence 
in  the  contractor. 

When  a  client  desires  competition,  I  always  advise  employ- 
ing a  consultant,  as  I  am  of  o[iinion  that  there  is  no  possible 
means  of  obtaining  a  competitive  tender  or  receiving  fair 
value  without  the  assistance  of  our  professional  friend.  Sub- 
ject to  the  bona  fide  consulting  engineer  obtaining  a  status 
such  as  a  doctor  or  solicitor,  I  have  no  hesitation  in  saying 
that  the  public  would  have  increased  confidence,  and  so 
would  benefit  by  always  engaging  their  services,  the  con- 
tractors would  also  save  time,  and,  better  still,  the  consultant 
would  eliminate  from  the  ranks  of  the  contractors  those  who 
bring  discredit  to  the  industry.  From  this  point  of  view  and 
other.s,  I  say  without  hesitation  that  the  consulting  engineer  is 
necessary. — I  am,  iVic, 

82,  Gloucester-road,  S.W.,  May  SS.         W.  R.  R.wvi.iNcs. 


TO   THK    KKITOK   OK   THK    KI.KcTltK  IAN. 

Sir  :  Your  perfectly  clear  and  fair  introduction  to  the  ven- 
tilation of  the  (|uestion  as  to  whether  the  consulting  engi- 
neer is  necessary  or  not,  has  come  just  in  time.  From  the 
answers  w  hich  have  been  forthcoming  up  to  the  present,  it  is 
clear  that  hardly  anyone  objects  to  the  ijixnl  consulting  engi- 
neer, and  that  a  few  leally  consider  his  services  a  necessity. 
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for  which  they  are  willing  to  pa)'.  Much  has  been  made  of 
the  fact  that  some  consulting  engineers  used  to  insist  on  the 
working  out  of  fads,  thereby  increasing  the  prices  and  hamper- 
ing the  manufacturer  in  his  desire  to  standardise  (the  one  and 
only  means  of  successful  competition  with  the  foreign  makers). 
True  such  instances  have  occurred,  but  they  now  belong  to  the 
past.  And  this  was  not  altogether  a  danger;  as  the  engineers 
who  insisted  on  these  fads — as  the  manufacturer  termed 
them — were,  as  a  rule  the  pioneers,  and  men  who  knew  some 
thing  of  their  profession.  Standardisation  did  not  exist  in 
those  days  as  it  does  now,  and  the  fads  were  not  infrequent!}- 
real,  practical  hints.  However,  this  is  practicallj'  done  with 
now,  but  instead  of  this,  we  have  another  danger.  The  num- 
ber of  consulting  engineers  has  increased  something  like  ten- 
fold since  those  days,  and  many  have  joined  the  profession 
who,  excellent  men  though  they  may  be,  have  not  the  necessary 
early  scientific  training  and  long  and  varied  experience  which 
go  to  make  the  real  consultant.  Especially  is  this  the  case  in 
the  large  provincial  centres  where  every  electrical  engineer  not 
employed  as  a  sales  engineer  by  a  manufacturing  concern, 
opens  a  small  office  aud  proudly  puts  up  his  brass  plate.  These 
gentlemen,  mostly  former  representatives  of  manufactuiing 
firms,  can  hardly  have  the  qualifications  mentioned  above,  and 
it  is  by  this  new  generation  of  semi-practical,  but  not  scientific, 
consultants  that  those  lengthy  but  useless  documents  called 
"  specifications  "  are  issued,  which  so  often  cause  legitimate  ire 
to  rise  in  the  breast  of  the  contractor.  As  a  rule,  the  younger 
and  the  less  experienced  the  consultant  the  longer  the  specifi- 
cation. 

A  really  experienced  consultant  should  issue  a  short  docu- 
ment specifying  certain  results  to  be  obtained  from  the  plant, 
to  be  verified  by  specific  tests.  Furthermore,  certain  outside 
limits  should  be  given  to  insure  that  these  results  shall  not  be 
obtained  only  temporarily.  Wherever  possible  standard  mate- 
rial should  be  admitted,  and  in  adapting  existing  and  (to  him) 
well-known  standards  to  his  clients'  requirements  lies  the 
sphere  of  usefulness  of  the  consultant.  (i)uantities  should  be 
given  wherever  possible,  and  drawings  should  also  be  supplied. 
This  and  the  .smoothing  out  of  innumerable  small  points  be- 
tween client  and  manufacturer  is  worth  the  fee  paid. 

Does  the  client  imagine  that  he  is  not  paying  for  his  engi- 
neering advice  by  leaving  the  matter  in  the  hands  of  the  large 
manufacturers  '!  Who  pays  the  army  of  estimating  and  ad- 
vising engineers,  palatial  offices,  expensive  trips,  &c.,  in  the 
German  Electrical  Trust  concerns  ?  Having  had  experience 
with  both  systems,  I  may  say  from  my  own  knowledge  that 
our  English  system  is  at  least  10  j)er  cent,  cheaper  for  the  pur- 
chaser. It  is  only  when  the  Oerman  system  is  l)eing  followed 
by  a  few  of  our  large  contracting  firms  <?.'/.,  where  the  manu- 
facturer or  his  fiienils  are  also  the  financiers — that  the  desire 
to  s\i])press  the  consuitant  (for  reasons  not  difficult  to  under- 
stand) is  evident.  In  these  cases,  especially  where  the  con- 
sultant is  often  the  creator  or  inventor  of  the  scheme,  he  finds, 
as  a  rule,  that  the  manufacturer-financier  is  his  bitterest  oppo- 
nent. This  evil  is  difficult  to  overcome,  except  by  the  sepa- 
ration of  the  manufacturing  and  financial  interests. 

It  may  therefore  bo  taken  as  conceded  that  liotli  in  the  pur- 
chasci's  and  the  manufactutci's  interests  (but  piincipally  in 
tliatof  the  former)  tlie  consultant  is  necessary,  and  his  appoint- 
ment should  be  insisted  on.  How  is  this  desideratum  to  bo 
ol>tained  ? 

The  reason  for  the  hard  times  on  which  many  of  the  con- 
Rultants  seem  to  have  fallen  may  be  found  in  the  following 
facts : 

(ii)  Nearly  all  Corporations  have  their  own  engineers,  who, 
being  mostly  young  and  ambitious,  resent  any  outside  advice 
and  generally  succeed  in  impressing  these  idoa.s  on  their 
Councils. 

(/')  This  example  is  being  followed  oven  by  mining  com- 
]iaTiics,  factories  and  other  huge  connumcrs,  although  the  engi 
neciH  in  those  casoB  aio  hardly  of  the  icquircd  status. 

('■>  'I'ho  dearth  of  new  electrical  enter|)riae8. 

{il)  In  the  case  of  large  new  schemes  the  combination  of  the 
interests  of  the  manufacturer  and  the  financier. 

(c)  The  overcrowding  of  the  jirofossion. 

Jn  the  ca^e  of  (n)  there  seems  little  chance  ot  .■iltcration, 
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although  the  small  towns  might,  perhaps,  be  brought  to  view 
the  matter  differently.  But  all  the  other  cases  are  capable  of 
being  considerably  modified,  especially  f/')  aud  (e). 

In  the  first  case,  manufacturers  should  only  quote  on  proper 
specifications  issued  by  a  consultant  of  recognised  standing;  but, 
although  I  see  the  reasonable  claim  for  protection  for  the  manu- 
facturer from  bad  consultants,  1  would  not  go  so  far  as  suggested 
in  your  article.  This  would  open  the  way  for  too  many  abuses. 
However,  this  cfuestion  is  one  and  the  same  as  the  one  mentioned 
in  (e).  The  number  of  consultants  must  be  reduced  by  some 
process  of  elimination,  not  only  in  the  future,  but  at  present. 
Obviousl)',  the  Institution  is  the  only  body  likely  to  undertake 
this  work,  but  I  do  not  think  it  is  a  matter  fcr  the  Council. 
At  present  such  professional  eticjuette  which  esists,  by  the 
Council's  creation,  is  only  a  hindrance  to  the  many,  and  a  sort 
of  protection  for  the  few  who  happen  to  be  on  council?,  com- 
mittees, or  in  other  prominent  positions.  If  this  eti(|uette  is 
to  benefit  all  consultants,  then  their  number  should  be  limited, 
and  no  one  should  have  the  right  to  practice  as  a  consulting 
engineer  without  being  a  full  member.  In  addition  to  this, 
the  sanction  by  a  special  committee  appointed  by  the  Board  of 
Trade,  or  some  other  authority,  should  be  required. — I  am,  &c., 

Dacre  House,  Victoria-street,       Ger.\ld  Hooghwinkel. 
Westminster,  S.W.,  May  27. 


TO  THE  EDITOR  OF  THE  ELECTRICIAN. 

Sir  :  We  have  been  much  interested  in  the  leading  article 
and  subsequent  correspondence  in  3"0ur  columns  on  the  ques- 
tion of  the  consulting  engineer  in  the  electrical  industrj'. 

W^e  say  unhesitatingly,  that,  in  our  opinion,  the  employment 
of  a  consulting  engineer  is  not  only  necessary,  but  from  the 
contractor's  point  of  view,  highly  desirable.  The  contractor 
(and  in  the  term  contractor  we  include  the  manufacturer  and 
supplier)  as  a  rule  knows  exactly  where  he  stands  with  refer- 
ence to  any  work  which  he  is  carrying  out  on  which  a  consult- 
ing engineer  is  engaged. 

The  unfoitunate  part  about  the  electrical  industry  is  that  it 
is  of  a  somewhat  hybrid  nature.  It  has  practically  no  stand-  , 
ing  of  its  own  ;  in  many  cases  very  few  qualifications  are  I 
necessary,  with  the  result  that  it  has  become  overcrowded 
with  individuals  who  have  no  claims  to  be  electiical  or 
engineers  of  any  other  kind.  The  industry  has  never  been 
organised  and  has  not  been  put  upon  a  ])roper  basis.  Its 
present  condition  is  largely  the  result  of  uncultured  and  un- 
trained growth ;  we  believe  that  during  the  next  three 
or  four  years,  it  will  have  to  pass  through  a  very  critical 
time,  during  which  much  will  bo  done  to  purge  it  of  that  un- 
desirable class  which  forms  so  very  largo  a  proportion  of  the 
total  number  now  engaged  in  it.  There  is  jtrobably  not  a 
score  of  firms  in  the  country  at  the  present  time  who  will  not 
take  any  order  quite  irrespective  of  the  price  at  which  it  is 
ofTered  to  them.  This  is  largely  due  to  the  fact  that  there  lias 
always  been  a  m;id  scramble  for  work  of  any  sort,  and  at  any 
price,  while  with  the  exception,  jierhaps,  of  the  cable  branch 
of  the  industry,  no  serious  organised  attempt  has  been  made 
to  stop  this  cutthroat  competition.  The  employment  of  a 
consulting  enginc^er  in  connection  with  any  work  should  tend 
to  do  aw.ay  with  this  unfortunate  state  of  atVairs.  If  a  re- 
putable, honest  and  able  consulting  engineer  is  engaged  to 
draw  up  a  specification  and  prepare  plans  a  contractor  knows 
cxactl}'  what  be  is  tendering  for,  as  do  all  his  eompetitois.  If 
the  consulting  engineer  is  a  man  of  integrity  every  tender  is 
judged  exactly  upon  its  merits,  and  the  contractor  knows  that 
if  the  consulting  engineer  has  a  rejiutaiion,  as  every  considtitig 
engineer  shoidd  have,  for  seeing  that  the  contractor  carries  out 
the  work  exactly  in  accordance  with  the  specification  on  which 
he  has  tendered,  he  must  ])ut  in  such  a  price  as  will  cover  the 
sound  work  called  for  under  that  specification.  Although  the 
purchaser  may  have  to  ]iay  slightly  more  for  the  work,  he  at 
any  rate  gets  full  value  for  \\h-.  money  that  ho  does  pay. 

( >f  coiu'fc,  there  .ik!  black  sheep  in  every  branch  of  the  pro 
fesflion,  and  we,  are  afraid  that  the  ]>roiiorlion  in  the  case  of 
the  con.sulting  engineer  is  somewhat  high.  This  is  largel}'  duo 
to  the  fact  that  .inybody  can  call  himself  a  consulting  cngincci'. 
but  probably  of  all  those  in<lividuals  who  put  up  a  brass  plate 
with  their  name  and  the  term  "  consnltinfj  enjjineer  "  upon  it. 
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not  10  per  cent,  are  worthy  of  the  name.  To  ns  it  appears  that 
they  are  divided  into  throe  classes — the  consulting  engineer 
who  is  a  ^^niiine  engineer  and  Jcnows  his  work  ;  the  consult- 
ing engintcr  who  has  some  smattering  of  the  rei|uisito  know- 
ledge and  experience,  but  who,  nevertheless,  is  not  fit  to  be 
entrusted  with  auj-  responsible  work  whatever;  and  the  third 
class,  whieh  consists  of  the  man  who  has  no  ;il)ility,  and  who 
has  prot):il>ly  lost  his  situation  through  being  of  no  use  to  him- 
self or  his  employers,  and  who  drifts  into  tlie  profession  of  a 
considting  engineer  because  all  he  has  to  do  is  to  stick  up  a 
name  and  hire  a  small  office  from  which  he  can  address  his  cor- 
respondence. AVe  believe  it  would  be  better  for  the  whole 
industry  if  the  two  latter  clashes  were  entirely  wiped  out. 

We  are  glad  to  be  able  to  think  that  the  time  has  passed 
when  it  was  jiossible  for  a  so  called  consulting  engineer  to  be 
engaged  for  electrical  work  of  the  greatest  magnitude  while  at 
the  same  time  morally  acting  as  the  agent  for  firms  su|)plying 
the  kind  of  maehinerj',  itc,  that  would  possibly  be  used  in  the 
execution  of  the  contract.  There  have  been  clear  cases  of  this 
in  the  past,  and  it  seems  e.xtraordinary  to  us  that  such  an  im- 
moral state  of  aflairs  was  e\er  allowed  to  exist.  It  has  pro- 
bably been  due  to  the  fact  that  the  Institution  of  Electrical 
Kngincers,  without  a  charter  of  incorporation,  is  not  in  a  legal 
position  to  bring  defaulters  to  book. 

With  regard  to  your  remarks  in  your  leading  article  on  the 
question  of  the  combination  of  financing  with  contracting, 
this,  we  believe,  has  been  one  of  the  greatest  drawbacks  to  the 
prosperity  of  tlie  manufacturing  branch  of  the  industr^in  this 
conntrj',  owing  to  the  fact  that  a  firm,  anxious  to  secure  t';ie 
contr;ict,  was  forced  to  make  an  investment  which  it  would 
probably  othcrnise  have  considered  to  be  absolutely  unsound. 
The  ri^lit  tj-pe  of  consulting  engineer,  the  man  who  would  lay 
"bimsclf  down  as  being  a  consulting  engineer,  and  not  a 
tinarcicr,  should  be  able  to  put  an  end  to  this,  one  of  the  many 
drawb.icks  to  our  prosperity. 

Any  manufactaring  firm  or  contractor  who  has  the  bc-t 
i|Maliiy  of  goods  to  dispose  of,  or  who  makes  a  point  of  carry- 
ing out  ihe  best  work,  cannot,  we  feel,  do  otherwise  than  back 
up  the  lonsultiog  engineer,  not  only  from  the  broad  point  of 
viewtliatthewhole  industry  would  benefit  from  the  profession  of 
.the  consulting  electrical  engineer  being  put  on  a  high  and  sound 
basis,  liut  al.sfi  from  his  own  personal  point  of  view,  because 
under  the  supervision  of  the  high-class  consulting  engineer 
cheap  and  often  fraudulent  contractors  and  manufacturers  are 
bound  to  go  out  of  existence. 

We  feel,  therefore,  that  it  behoves  the  manufacturer,  the 
supplier,  the  contractor  and  the  electrical  industry  generally 
to  support  the  high-class  consulting  engineer  throughout  the 
bu.'-itiess.  If  the  industry  were  only  properly  organised  it 
should  he  ]ios3ible  for  the  contractor  to  refuse  to  carry  out 
work  except  to  the  specification  of  a  consulting  engineer 
.  without  the  certain  knowledge  that  some  other  contractor  wuidd 
come  along  and  take  the  work  without  any  such  stipulation. 

In  the  past  the  consulting  engineer  has  been  too  prone  to 
look  down  upon  the  contractor  and  manufacturer,  but  we 
think  that  he  now  rcahscs  that  the  manufacturer  is  after  all 
the  expert  in  his  own  particular  line,  and  though  the  consult- 
ing engineer  may  have  the  highest  possible  knowledge  in  con- 
nection with  any  scheme  as  a  whole,  he  cannot  know  as  much 
about  the  actual  details  of  the  different  parts  of  the  work  as 
the  man  who  is  engaged  the  whole  of  his  time  in  designing 
and  manufacturing  that  actual  part.  Sir.c3  the  consulting 
engineer  has  come  off  his  jiedestal  a  much  better  fooling  exists 
between  the  two  classes,  and  when  it  is  so  clearly  evident  that 
the  existence  of  cordial  relations  between  them  would  be  so 
very  much  to  the  advantage  of  each,  there  shotild  be  no  diffi- 
culty in  arranging  for  some  system  of  mutual  support. 

We  think  that  the  consulting  engineers  have  made  the  first 
stop  in  this  direction  by  endeavouring  to  arrange  their  specifi- 
cations so  as  to  fall  in  with  the  maiuifactnrers'  standard  prac- 
tice, instea<l  of,  as  in  former  times,  stipulaliog  all  sorts  of 
ridiculous  and  vexatious  conditions,  the  net  result  of  which 
was  the  self-glorification  of  the  consulting  engirieer,  an  in- 
creased price  in  the  cost  of  manufacture,  without  the  slightest 
increase  in  efficiency,  and  the  disorganisation  of  the  manu- 
facturers' works  methods. 


From  our  own  point  of  view,  we  always  feel  that  when  we 
(piote  to  a  consulting  engineer  on  behalf  of  his  clients,  there  is 
a  very  much  better  chance  of  our  tenders  Ijoing  carefully  con- 
sidered and  dealt  with  on  their  merits  than  if  we  are  dealin" 
with  some  irresponsible  individual  who  either  takes  the  lowest 
price  or  else  otters  the  work  to  some  special  friend  at  the  |)rice 
of  the  lowest  tender  sent  in. 

There  is  a  leading  article  in  one  of  your  contemporaries  on 
the  uneconomical  methods  of  pushing  trade,  iti  which,  in- 
directly, a  very  strong  case  is  made  out  for  the  employment  of 
the  consulting  engineer.  It  is  shown  that  in  many  cases  the 
manufacturer,  by  liis  representative,  in  his  anxiety  to  secure 
the  work,  say,  of  electrifying  a  factory,  recommends  plant  for 
interm.ittent  overload  working  of  a  veiy  much  lower  normal 
rating  than  is  desirable,  in  the  hope  that  by  that  means  he 
may  be  .able  to  cut  below  the  figure  of  his  competitors.  If  a 
consulting  engineer  were  engaged,  he  would  definitely  state 
what  the  actual  power  of  the  electrical  equipment  should  be, 
and,  not  being  interested  financially  in  securing  the  order, 
would  see  that  electrical  plant  of  araj)lo  power  for  the  work 
required  of  it  was  installed. 

In  conclusion,  we  may  say  that  we  consider  it  would  be 
better  for  the  whole  industry  if  it  were  definitely  settled  that 
all  electrical  contract  work  should  be  carried  out  to  the  speci- 
fication of  a  duly  qualified  consulting  engineer. — We  arc,  &c  , 

25,  Victoria-street,  S.W.,  May  28.       Poolky  &  AusiTN. 

PRINCIPLES  AND  PRACTICE  OF  RADIO- 
TELEGRAPH V. 

TO   THE   EDITOR   OF  THE   ELECTRICIAN. 

Sir  ;  Though  many  interesting  facts  and  suggestions  have 
been  brought  forward  by  your  correspondents,  it  appears  to 
me  that  no  one  has,  so  far,  explained  clearly  the  essential 
point  of  ditterence  between  Mr.  Marconi's  generator  and  the 
Cram,  Duddell  and  Poulseu  circuits.  It  is  this  ;  la  the  latter 
arrangement  the  main  oscillating  circuit  is  in  parallel  with  the 
gaseous  section  (the  arc),  white  in  Marconi's  genera'or  it  is 
actually  connected  at  one  end,  through  condensers,  to  both 
terminals  of  the  supply,  and  at  the  other  to  the  middle  point 
of  the  giseous  section. 

Thus,  if  one  of  the  gaps  has  no  current  across  it,  the  main 
oscillating  circuit  forms  a  connection  between  the  supply  ter- 
minals in  series  with  the  second  gap. 

Mr.  Maskelyne's  suggestion  appears  to  be  that  the  gaps 
between  the  electrodes  form  two  similar  arcs  in  series,  as 
used  by  Poulsen.  This  cannot,  however,  be  their  function, 
1)  cause,  if  so,  no  oscillations  whatevor  could  be  created  in  the 
main  condenser  circuit,  since  its  terminals  are  connected  to 
points  which,  under  these  circumstances,  would  be  at  the  same 
potential,  each  point  being  half-way  along  one  of  the  parallel 
luanch  circuits  connecting  the  terminals  of  the  supply. 

The  action  must,  therefore,  be  of  a  quite  difl'erent  character 
and  must  take  place  somewhat  as  follows:  (1)  The  direct 
current  from  the  positive  terminal  of  the  supply,  which  we 
shall  suppose  to  be  on  the  right  hand,  strikes  across  the  gap 
from  right  to  centre  and  rushes  into  the  condenseV  of  the  main 
jig  circuit.  As  a  secondary  consequence  of  the  new  distribu- 
tion of  charge,  the  negative  potential  on  the  left-hand  elec- 
trode is  made  less,  and  the  tendency  for  an  arc  to  strike  from 
centre  to  left  is  reduced.  As  the  charge  in  the  condenser  i'  - 
creases  the  current  across  the  gap  decreases,  finally  dying  out 
at  the  moment  when  the  charge  in  the  condenser  has  reached 
a  maximum. 

The  motion  of  the  centre  electrode  at  once  restores  the  di- 
electric strength  of  the  gap  by  sweeping  away  the  ionised  gas. 

The  centre  electrode  is  now  charged  positivel}',  the  right 
positively  and  the  le't  ncgativel}',  so  the  discharge  next  strikes 
across  from  the  centre  to  the  left.  The  main  condenser  thus 
discharges  itself  and  gains  a  reverse  charge,  the  centre  elec- 
Irode  becoming  negative.  Hereupon  the  cycle  recommences, 
its  frequency  being  mainly  dependent  on  the  natural  frequency 
of  the  main  jig  circuit. 

The  direct  cunerit  component  of  the  charge,  therefore, 
travels  by  two  distinct  steps  from  the  one  supply  terminal  to 
the  other — firstly,  from  the  positive  across  the  right-hand  gap 
into  the  condenser,  and,  secondl}',  out  of  the  condenser  by  the 
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left-hand  gap  to  the  ne{:;ative.  The  purely  oscillating  compo- 
nent, which  will  reach  a  steady  maximum  after  a  few  cycles, 
travels  to  and  from  the  main  condenser  through  the  circuits 
formed  by  the  auxiliary  condensers. 

It  is  clear,  therefore,  that  the  gaps  have  never,  timulta- 
neousl}',  arcs  in  series  in  them,  under  efficient  working  con- 
ditions. This  is  the  more  easil}'  understood  when  it  is  remem- 
bered that  the  centre  electrode  is  alternately  positive  and 
negative  while  the  sides  are  fixed  in  sign. 

In  conclusion,  I  may  point  out  that  asomewhat  simpler,  though 
probably  less  efficient  form  of  this  generator  is  possible.  It 
would  be  constructed  as  follows :  One  end  of  a  long  insulated 
conductor,  say  an  »rial,  would  be  connected  to  the  rotating 
centre  electrode.  The  positive  and  negative  terminals  of  the 
dynamo  would  be  connected  to  the  side  electrodes.  No  fur- 
ther apparatus  whatever  is  absolutely  necessary,  though  it 
would  be  advantageous  to  connect  each  side  electrode  through 
a  condenser  to  earth. — I  am,  &c.,         J.  Erskine  Murray. 

Norfolk- street,  London,  W.C,  May  30. 


MARCONI'S  SYSTEM  OF  WIRELESS  TELEGRAPHY. 

TO   THE    EDITOR   OF   THK   KLECTRICI.iN. 

Sir:  I  am  inclined  to  think  that  Mr.  E.  Raymond-Barker 
somewhat  over-estimates  the  etiect  which  any  of  Mr.  Marconi's 
statements  to  the  Press  would  have  on  the  cable  shareholiler. 
Any  such  effect  as  miglit  occur  has  been  largely  discounted  by 
unchallenged  statements  of  an  opposite  kind,  such  as  have  pos- 
siblj'  escaped  Mr.  Eaymond-Barker's  notice.  I  have  myself 
being  called  upon  by  more  than  one  newspaper  representative 
desiring  to  obtain  independent  opinion  in  regard  to  Mr.  Mar- 
coni's allegations  ;  ami  I  have  secured  copies  of  the  Morning 
Fodoi  October  9th,  Ihiili/  Telegraph  of  October  19th  and  JJaily 
Grojiliic  of  August  IGth,  so  that  you  may  see  that  important 
sections  of  the  London  daily  Press  have,  after  all,  been  more 
or  less  impartially  disposed  in  the  matter. 

I  admit  that  certain  incorrect  inferences  might  be  drawn 
from  Mr.  Marconi's  statement  such  as  would  be  unfair  to  cable 
telegraphy,  and  I  certainly  regret  that  I  had  no  oi)portunity 
of  seeing  a  proof  of  my  press  interviews  on  the  subject,  for  I 
should  then  have  been  able  to  render  clear  the  diflerence  be- 
tween manual  and  machine  transmission,  sim])lex  and  duplex 
working,  &c.,  showing  that  the  duplex-automatic  S5.stem  was 
for  long  distances  only  applicable  to  wire  telegraphy  at  pre- 
sent. This  revision  would  have  been  especially  to  the  point 
in  the  instance  of  the  Mond'jij  Post,  whose  representative  I 
saw  in  the  cour.sc  of  a  short  interval  preceding  a  lecture  I  was 
delivering  at  the  Kugineeriiig  Exhiljitioii  at  Olympia. 

But,  as  I  have  already  suggested,  I  very  much  doubt  whether 
over  statements  on  one  side  or  lack  of  technical  details  on  the 
other,  in  coniicction  with  lay  newspaper  interviews,  would,  in 
themselves,  have  any  tangible  inllucncc  with  a  cable  share- 
holder—  especially  when  the  over  statnitiils  and  inaccuracies 
emanate  from  an  interested  ami  optimistic  inventor  anxious  for 
financial  support. — I  am,  &c.,  ClIAUI.IOs  Biudlll. 

Parliament  Ciiambers,  Westminster,  .June  2. 

I  We  regret  that,  owing  to  lack  of  space,  we  cannot  give 
extracts  from  the,  ncws])apci- ailicles  referre<l  to  l>y  Mr.  Blight. 
We  aie  glad  that  the  Piess  does  occasionally  look  into  the 
submarine  cable  side  of  the  <jiiestion,  though  sometimes  the 
attitude  taken,  as  put  forward  by  Mr.  Raymond-Barker,  in- 
dicates ignorance  if  not  bias.  We  fear  that  wc  cannot  agice 
with  Mr.  Bright  that  one-sided  articles  |)roduce  no  ell'ect  on 
cable  shareholders  ;  they  certainly  liav(^  [jroduced  a  very 
marked  ellect,  and  if  they  had  not  done  so  there  would  not  lie 
much  object  in  siiowing  the  other  side  of  tlio  iiicture. — Ki'./-,'  | 


lllfill  TENSION  SWITCHBOARDS  WITH  KIlMOVABLr, 
SWITCH  CAKRIACKS. 

T(i  TlIK  EDITOR  UK  I  UK  EI.EinRKJI AN. 

Sru  :  We  wctc  much  int(lrl^slod  in  your  dcHcription  of  IIk! 
high  tension  .switchlio.ud  on  tlio  "  drawout  "  carriage  sysli'iii 
supplied  to  the  Kranzisca  I'it,  <iols('nkirclien,  Wc^tplialia.  We 
hog,  liowovcr,  to  jioint  out  to  you  that  this  nystem  in  in  no  wi.so 
new.  It  wuH  oiiginally  designed  and  clcvclopod  by  the  A.i;.(!  , 
of  Bcilin,  of  wliom  wc  are  the  British  re|)resentativcn,  some  10 


j^ears  ago.  In  its  earliest  form  it  consisted  of  a  "draw-out" 
carriage  carrying  fuses  and  an  ammeter  for  the  feeders  at  the 
Oberspree  works  of  the  Berlin  Electricity  Works.  A  modified 
form  of  this  carriage  was  installed  on  the  feeders  in  the  Stuart- 
street  generating  station  of  the  Manchester  Corporation  Elec- 
tricity Works. 

The  idea  was  gradually  developed  from  that  of  a  "draw- 
out"  fuse  carrier  to  a  complete  "draw-out"  switchboard,  and 
the  first  board  of  this  kind  erected  in  this  country  was  the 
high-tension  switchboard  at  the  power  station  of  the  Powell- 
DufTryn  Steam  Coal  Co.,  near  Alierdare,  which  was  installed  by 
us  in  1905.  A  full  description  of  this  boaid  is  given  in  Mr. 
Charles  P.  Sparks'  Paper  on  the  installation  in  question,  read 
before  the  Institution  of  Electrical  Engineers  on  March  22, 
1906.  We  enclose  reprint  of  this  Paper,  which  contains  a  de- 
sciiption,  drawings  and  illustrations  of  the  board  in  cjuestioii. 

The  operation  of  this  board  was  so  satisfactory  that  the 
Powell  Duffryn  Co.  decided  on  the  same  type  of  board  for  their 
generating  station  in  the  Bargoed  Valley,  an  illustration  of  the 
first  portion  of  which  station  we  al.so  have  pleasure  in  enclosing 
herewith.  Since  then  this  station  has  been  e.xtended  by  the 
addition  of  a  generating  set  of  double  the  size  shown,  and  the 
switchboard  has  been  extended  correspondingly  by  the  addi- 
tion cf  further  "draw  out"  switch  panels. 

The  Penrikyber  Navigation  Colliery  Co.  have  also  installed 
a  switchboard  of  a  similar  design. — We  are,  &c  , 

The  Electrical  Companj-, 

May  26.  J.  Stottner.  General  Manager. 

[In  publishing  the  account  of  the  switchbo.ard  at  the  Fran- 
zisca  Pit  in  our  issue  of  the  15th  ult.  we  did  not  wish  to  give 
the  impression  that  the  idea  involved  was  essentially  new  ;  in 
fact  we  described  a  somewhat  similar  board  made  by  the  Elec- 
trical Co.  some  time  ago.  The  suliject  appeared,  however,  to  be 
of  interest. — Ed.  E.] 


EICON ITE  LEADLESS  CABLES. 

TO   THE   EDITOR   OE   THE   ELECTRICIAN. 

Sir  :  With  reference  to  the  article  which  appears  in  your 
issue  of  to  day  on  the  above  subject,  we  observe  a  clerical 
error  in  the  figures  you  give  for  the  transmitting  capability  of 
the  three-j)hase  cable  which  you  saw  tested  at  50,000  volts  for  a 
working  pressure  of  25,000  volts  between  each  core. 

The  cable  is  capable  of  carrying  about  70  amperes,  and  of 
transmitting  about  2,500kw,  not  500  kw.,  as  you  put  it. 

With  regard  to  your  notes  as  to  the  result  of  the  test  on  the 
2  yds.  length  of  leadless  paper  cable  which  had  been  immersed 
with  its  ends  bare  and  in  water  for  seven  days,  we  suggest  to 
you  that  the  actual  breakdown  was  70,000  volts,  at  which 
pressure  the  insulation  began  to  give  way  and  to  be  disrupted. 
This  in  its  turn  cau.sed  a  ilrop  in  the  voltage  and  a  final 
failure  at  .52,000  volts.  Had  the  voltage  not  been  raised 
above,  say,  G0,000,  the  sample  would  not  probably  have  been 
broken  down  at  all. 

W  c  venture  to  say  that  so  severe  a  test  has  never  yet  been 
successfully  attempted  on  any  paper  or  bitumen  cable.— We 
are,  \c ,  Wm.  Ckii'EI,  it  Co. 

PORCELAIN  INSUL.VTORS  FOR  TRANSFORMERS.  &< . 

TO  THK  EDITOR  OF  THE  ELECTTRICIAN. 

Sii; :  In  your  issue  of  the  29th  ult.  you  give  prominence  to 
a  letter  from  a  Continental  firm  as  the  makers  of  a  ])articular 
form  of  iiisulatcir,  referred  to  by  l>r.  (iairard  in  his  recent 
article  on  porcelain  insulators  for  transformers,  switches,  iVc. 

We  hai)pcn  to  have  usi'd  this  type  of  insulator,  as  well  as 
snp]ilying  it  to  other  firms  wiio  specialise  in  e.xtra  high- teii.-iioii 
plant.  They  are  made  for  us  in  the  Potteries  at  home,  and  it 
is  (piitc  unnecessary  to  go  abro.ul  for  them.     We  are,  itc, 

.lunc  1,  .tniiNsiiN  A  I'im.i.irs  (Ltd.) 


Electrical  Dcvolopmont  in  Lapland.  It  is  slated  that  the 
building  of  a  largo  new  station  in  Lapland  is  shortly  to  be 
taken  in  hand.  I'jthtr  the  Norr  or  Sndcrland  falls  will  be 
uscij,  and  it  is  proposed  to  erect  the  power  station  close  to  the 
I!iaunlaiiil  riilwuy  sliilion  and  within  alioul  10  miles  of  ti)e 
sea.     The  power  Hvnilablo  is  estimated  at  K8,000  II. f. 
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THE  FARADAY  SOCIETY. 


The  thirty-fifth  ordinary  meeiing  of  the  Faraday  Society  was 
hold  on  Tuesday,  Mav  12th,  at  tlie  Institution  of  Electrical  Kngi- 
neers,  02,  Victoria-street,  S.W.  Mr.  Ij.  tiaster  occupied  the  chair. 
l)r.  F.  Mcii.i.wd  Pkiikin  and  Mr.  I,.  O'Dnwn  read  a  Paper  on 

'•  Determination  of  Boiling  points  of  very  Small  Quantities 
of  Liquids." 
The  determination  of  boiling  points  of  small  quantities  of  liquids  by 
distillation  is  not  satisfactory,  owing  to  the  considerable  loss  which 
may  take  place,  and  also  because  of  the  difficulty  of  accurately 
arriving  at  the  boiling-point  before  the  liquid  has  distilled  away.  In 
the  method  described  a  small  test  tube,  made  of  thin  glass,  is  passed 
through  a  hole  in  the  cork  in  such  a  way  that  the  end  of  it  comes 
against  tlie  bulb  of  the  thermometer.  Through  another  hole  a 
stirrer  is  passed.  The  heating  vessel  contains  about  100  cubic  cm. 
of  sulphuric  acid  or  glycerine.  About  j  cubic  cm.  of  the  liquid, 
the  boiling-point  of  which  is  to  be  determined,  is  placed  in 
the  small  test  tube,  this  amount  will  rise  nearly  a  centi- 
metre up  the  tube.  A  small  capillary  tube,  about  1  cm.  long 
and  sealed  at  one  end,  is  dropped  into  this  in  such  a  manner  that 
the  open  end  rests  upon  the  bottom  of  the  test  tube.  The  external 
liquid  is  then  heated  fairly  rapidly  until  a  constant  stream  of  bubbles 
is  seen  to  rise  from  the  end  of  the  capillary  tube.  The  source  of 
heat  is  then  removed,  when  the  speed  at  which  the  bubbles  are  given 
olV  slackens,  and,  finally,  when  the  last  bubble  makes  its  appearance 
and  shows  a  tendency  to  suck  back  the  thermometer  is  immediately 
read.  This  is  the  boiling  point  of  the  liq-jid,  because  it  is  the  point 
at  which  the  vapour  pressure  of  the  liquid  is  equal  to  the  pressure  of 
the  atmosphere.  This  method  is  really  a  modification  of  an  older 
method,  which,  however,  gives  results  which  cannot  be  depended 
upon.  The  authors  have  determined  the  boiling  points  of  a  large 
number  of  liquids  and  found  the  results  to  be  perfectly  accurate, 
both  with  low  boiling-point  substances  such  as  ether  and  with  high 
boiling-point  substances  such  as  safrol. 

i>r.  F.  MoLLWo  Pkrkin'  read  a  Paper  entitled 

"  The  Industrial  Uses  of  Ozone,  particularly  in  Connection 
with  Water  Purification." 

A  brief  account  was  first  given  of  the  various  methods  for  obtain- 
ing ozone,  and  of  the  different  processes  employed  for  water  purifica- 
tion and  sterilisation.  The  method  used  by  Siemens  &  Halske  was 
then  described  in  detail.  The  apparatus  consists  of  two  concentric 
electrodes,  the  inside  one  being  of  aluminium  and  the  outside  one 
of  glass.  The  aluminium  one  in  order  to  keep  it  cool  is  hollow  and 
has  water  circulating  through  it.  The  external  one  is  also  kept  cool 
by  water  contact,  and  as  the  water  is  in  an  iron  container  which  is 
earthed,  this  acts  as  a  negative  pole,  and  of  course  water  is  a  con- 
ductor on  the  high  tensions  which  are  employed.  Dried  air  is  passed 
«p  the  annular  space  between  the  two  electrodes,  and,  by  means  of 
the  silent  electric  discharge  which  is  there  taking  place,  is  ozonised 
From  the  ozoniser  the  air  passes  up  towers  which  are  filled  with 
pebbles,  and  over  which  the  water  trickles  ;  by  this  means  the  water 
is  divided  up  into  a  number  of  small  streams,  and  consequently  a 
very  large  surface  is  exposed  to  the  action  of  the  ozone.  After  the 
water  has  been  thus  treated  it  is  allowed  to  fiow  into  the  reservoir 
in  a  series  of  cascades.  By  this  means  it  comes  in  contact  with  the 
air,  and  any  excess  of  ozone  which  may  be  in  it  is  removed.  It  is  found 
that  the  water  purified  in  tliis  way  becomes  almost  absolutely  sterile, 
and  any  bacteria  which  may  happen  to  remain  arenot  of  a  pathogenic 
nature,  consequently  the  water  is  absolutely  safe  for  potable  pur- 
poses. Messrs.  Siemens&  Halske  have  a  large  installation  for  dealing 
with  wateratVViesbaden  and  another  for  purifying  the  water  supply  at 
Faderborn.  They  have  also  erected  experimental  plant  in  several 
other  places.  The  process  can  bo  very  cheaply  carried  out,  as  it 
does  not  cost  more  than  -,d.  for  every  cubic  meter  of  water  which  is 
treated.  A  portable  plant  has  also  been  devised  and  is  of  particular 
use  in  case  of  war  ;  in  fact,  some  of  them  were  employed  in  the  late 
Ivusso-Japanese  war.  They  should  also  be  of  value  for  other  pur- 
poses— if  I  he  water  supply  of  any  town  were  to  become  contami- 
nated with  typhoid,  for  example.  The  Paper  finally  discusses  other 
uses  for  ozone,  such  as  the  oxidation  of  eugenol  in  the  preparation 
of  artificial  vanilla  and  the  bleaching  and  sterilising  of  flour,  a 
process  used  in  a  very  large  number  of  mills  in  this  country.  Flour 
so  sterilised  is  capable  of  export  for  long  distances,  and  maybe  kept 
for  a  very  long  time  without  deteriorating. 

Dr.  T.  .M.  LdWRV  thought  that  ii  shnpler  method  of  sterilising  on  a 
l.irge  scale  «:iw  to  soften  the  water  and  bring  down  the  bact/Criain  the 
precipitated  i-halk. 

Dr.  H.  Hiii;ns  pointed  out  that  water  from  rapidly  flowing  rivers 
needcil  little  further  piiriticntiou. 

Dr.  ('•.  .Skntkk  referred  to  the  ditliculties  of  removing  the  last  traces 
ot  ozone  from  tlie  sterilised  water. 

Dr.  V.  H.  \'ku:v  lem.arked  that  germs  that  could  not  easily  be  de- 
-iinyed  were,  .is  a  rule,  harmle.'s.-'. 

The  CiiArKM.\N  described  an  ozonising  plant  he  had  lately  visited  in 
riiihidelphiii.  where  the  water  purified  wafe practically  diluted  sewage. 


This  plant  was  capable  of  treating  water  for  a  [xipulation  of  30,000, 
but  occupied  only  30  ft.  by  SO  ft.  of  ground,  as  ai^ainst  acres  requiiod 
lur  sand  iilteis.  He  also  gave  soido  particulars  of  the  Lahmcyer  process. 

Dr.  V.  II.  Vixt:y,  F.U.S.,  exhibited  an 

•'Apparatus  for  the  Determination  of  the  Dielectric  Con- 
stants of  Non  conducting  Liquids." 
In  the  usual  bridge  method  balance  is  obtained  by  varying  a  resis- 
tance. In  the  author's  apparatus  a  capacity  is  varied  in  such  a 
way  that  variations  are  proportioned  to  the  distance  traversed  by 
the  movable  condenser  plate.  These  are  read  off  directly  and  a 
simple  calculation  gives  the  specific  inductive  capacity  under 
measurement. 


PARLIAMENTARY  INTELLIGENCE. 

(Continued  from  page  296.) 

Mr.  Gek.^ld  Sanders  (for  I.slingtoii)coiitinuing. said  :  The  plantar 
Islington  could  be  extended  so  tliiit  the  total  capit:d  t-ost  would  only  be 
£22  per  kw.,  or  £10  less  than  the  promoters  .said  their  plant  woidd  cost 
them.  Thoy  were  supjilying  at  Id.  Hat  rate  for  power  and  their  coal  cost 
an  average  of  1  l.s.  7d.,  which  was  also  less  than  the  promoters  said  they 
were  going  to  pay.  There  were  317  power  eonsuiiu-rs  in  Islington,  all 
small,  and  the  Council  were  supplying  20(i  of  these.  The  total  power 
demand  was  3.448  H.p.,  ot  ivhiili  the  Coimcil  were  supiilying  about  1,840. 
He  arrived  at  the  figure  of  £32  \>vr  kw.  (as  the  company's  capital  cost) 
by  dividing  the  total  of  £I.!I30,()00  in  .Mr.  Hammond's  Table  22  by 
()l»,0(MI  kw..  which  gave  £32  per  kw.  Islington's  cost  so  far  was  more  like 
£8(1  iier  kw..  with  distribution,  but  he  had  calculated  that  with  exten- 
sions they  could  make  the  total  £22  per  kw.  by  reason  of  their  pioneer 
expenditure.  He  disputed  the  accuracy  of  many  of  the  figures  in  the 
tables.  Table  2  seemed  to  be  based  on  the  assumption  that  Islington 
v\oidd  be  generating  at  l-tid.,  as  they  were  two  years. ago.  Their  costs 
under  the  combined  scheme  would  be  greater  than  the  ])romoters  esti- 
mated. No  case  had  been  made  out  in  favour  of  Islington  benefiting 
by  the  promoters'  proposals.  Islington  objected  to  this  bill,  whether  it 
contained  the  Kitson  clause  or  the  present  clause  52,  but  they  preferred 
file  former.  Under  clause  73  they  would  inevitably  be  brought  to  a 
position  when  they  would  be  obliged  to  sell  at  a  disastrous  loss,  because 
they  could  not  make  their  undertaking  pay  by  reason  of  the  power  load 
having  been  taken  away. 

Mr.  Albert  Gay.  borough  electrical  engineer  of  Islington,  said  the 
Council's  jirovisional  order  was  granted  in  1903.  Their  capital  expendi- 
ture was  £87  per  kw.,  including  buildings,  mains  and  everything.  The 
present  capacity  of  their  works  was  51,000  kw.,  and  extensions  this  year 
would  bring  it  up  to  (iti.OOd  kw.  They  could  put  in  40,000  kw.  more  in 
their  present  station,  which  would  make  the  total  eapital  expenditure 
£'.t00,000  and  the  cost  of  the  whole  undertaking  £22.  10s.  per  kw.  He 
gathered  from  Table  22  that  the  company's  co.st  would,  even  if 
the  load  were  assumed  to  be  75.000  kw.,  be  about  £25  per  kw. 
There  was  not  much  demand  for  power,  but  it  was  growing.  There 
were  no  consumers  over  250  kw.  Generation,  which  cost  2-(i5d.  in 
11102-3,  came  down  to  l-51d.  in  1905.  He  estimated  cost  of  production 
in  1909  as  Id.  per  unit,  and  not  1-(M.  as  .shown  in  the  promoters'  tables. 
Their  total  costs,  including  i-apital  charges,  were  2-8()d.  in  1900-7  and 
2-52d.  in  1907-8. 

.Mr.  Reader  Harms,  K.C.  (for  Ealing  and  Barnes),  asked  that  these 
two  districts  should  be  excluded.  They  were  both  residential  districts. 
It  would  not  be  necessary  for  the  company  to  have  wayleavcs  through 
the  districts,  as  they  were  on  the  boundary.  The  Metropolit:m  Company 
had  ])owers  to  supply  Ealing,  and  they  had  power  to  take  supply  from 
that  company.  It  would  be  impossible  for  some  time  to  come  for  Pealing 
to  become  an  industrial  area.  Four-lifths  of  the  land  was  restricted  by 
covenants  in  the  leases  against  the  erection  of  buildings  for  manufac- 
tnriuj;  purposes.  The  bill  offered  Enlinf;  no  possible  hencHt,  but  nuich 
possible  injury  anfl  Ealing  olfcred  no  benefit  to  liie  company.  Ivihnj^ 
was  excluded  from  the  Administrative  liill  and  from  the  next  bill  to 
come  before  the  Committee.  Barnes  had  room  for  very  large  extension 
at  their  electricity  works. 

Sir  Rai.I'H  Littler  (for  the  City  of  London)  said  the  City  were  alwa^-s 
unwilling  to  oppose  any  publie  undertaking  likely  to  be  of  public  benefit, 
and  they  never  did  so  unless  sueli  undertakings  injuretl  theii"  privileties. 
The  City  had  not  ventured  upon  municipal  trading  in  any  shajie  or  foruL 
They  expressed  no  opinion  against  it,  but  they  did  not  think  it  desirable 
in  their  own  case.  The  City  would  come  into  jiossession  (xf  so  mncli  of 
tile  undertaking  of  the  City  of  London  Co.'s  undertaking  as  alTected  tlu^ 
City  of  Lond(ai  in  l!M4.  It  was  highly  improbable  that  the  promoters 
would  be  able  to  do  anything  for  the  City  as  they  would  not  get  to  work 
until  1913.  There  were  a  tremendous  number  of  pipes  and  mains  under 
the  streets  of  the  City  and  it  could  only  involve  the  company  in  a  few 
thousand  ))ouuds  more  expenditure  to  take  their  mains  round  the  Cilv. 
He  preferred  a  decision  by  the  Committee  that  the  company  should  not 
go  thmui;h  (he  City  to  submitting  the  uiatter  to  the  Board  of  Trade 
when  ipiestious  arose  as  to  the  route.  He  asked  that  the  companv  slionld 
be  ab.sohitcly  excluded  from  the  City.  .\ll  the  railway  eonipanies  w  liom 
he  had  asked  said  there  could  be  no  railway  company  who  would  wish  to 
take  a  supply  in  the  City. 

.Mr.  M.  R.  Pryor.  chairm.in  of  the  Sun  Life  Insurance  Co.,  and  a 
director  of  the  .St.  James'  &  Pall  .Mall  Electric  Light  Co..  said  |he  had 
looked  into  the  financial  aspects  of  the  ])resent  promotion.     It  apjicired 
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to  him  that  the  £237.000  to  be  spent  in  the  first  ye-ir  would  hardly  pro- 
vide for  the  preliminary  ex)ienscs.  According  to  the  bill  the  promoters 
could  not  pay  interest  until  £3,000,000  had  been  issued.  He  believed 
the  time  was  not  favourable  for  raising  £3,000,000,  as  the  market  had 
been  perturbed  by  the  unfavourable  results  of  previous  London  enter- 
prises, especially  the  Undergroimd  Railways  of  London.  Even  imjjor- 
tant  companies  and  the  L.C.C.  had  had  to  pay  what  would  have  been  con- 
sidered a  high  price  a  year  ago.  From  00  to  00  per  cent,  of  the  issues  of 
the  present  year  had  been  underwritten.  He  did  not  anticijiate  that  the 
issue  of  this  i-ompany  would  be  successful  unless  it  were  made  by  a  great 
financial  firm,  and  he  looked  in  vain  for  such  a  firm  behind  this  scheme. 
There  was  a  low  bank  rate  and  some  return  of  confidence.  I)ut  he  tho\ight 
London  enterprises  were  not  in  favour  at  present.  He  thought  it  some- 
what rash  to  embark  on  an  undertaking  which  would  require  two  millions 
by  its  third  year,  with  a  promised  subscription  of  only  £500,000,  The 
existing  companies  would  be  unfairly  affected  by  the  bill  in  various  «ays. 
Mr.  T.iLBoT  (for  the  ])roinoters)  pointed  out  that  the  condition  in  the 
bill  relative  to  payment  of  interest  not  being  permitted  until  two-thirds 
of  the  capital  had  been  issued  referred  to  two-thirds  of  the  share  cajiital 
in  respect  of  which  such  interest  may  he  pnid,  and  not  to  two-thirds  of  the 
whole  share  capital. 

Cross-examined,  Mr.  Pryor  said  he  thought  the  company  would  have 
to  wait  some  time  before  they  got  the  money.  He  did  not  think  great 
success  of  the  power  company  would  be  so  injurious  to  the  existmg  com- 
panies as  less  success  would  be,  as  they  might  adopt  a  dog  in  the  manger 
policy. 

By  the  C'hairjI-4N'  :  During  the  ]>eriod  the  power  company  had  to  get 
their  capital  the  other  companies  would  be  inclined  to  hold  their  hands 
so  far  as  spending  money  on  generation  was  concerned,  although  they 
might  spend  large  sums  on  distribution.  The  clause  authorising  jiur- 
chase  in  42  years  was  not  in  the  public  interest.  The  jirovision  for 
making  the  dividends  up  to  G  per  cent,  was  not  calculated  to  encourage 
thrifty  management.  With  regard  to  repayment  of  capital,  the  existing 
companies  had  only  their  v*alue  to  fall  back  on,  and  that  had  discour- 
aged investment,  and  the  public  had  to  pay  much  more  for  their  electric 
light  than  they  v.'oidd  have  done  if  the  companies  had  reasonable  security 
for  their  capital. 

On  Tuesday  Sir  Alex.\nder  Kennedy  was  called  on  behalf  of  the 
Westminster  arid  Kensington  Con\panies,  and  examined  by  Mr.  Kennedy. 
Sir  Alexander  said  he  did  not  think  the  bill  was  necessar\'  for  the  districts 
served  by  the  Westminster,  Kensington,  St.  James'  &  Notting  Hill 
Companies,  which  had  had  considerable  success  in  supplying  for  po«er 
and  heating  and  at  low  rates.  The  industrial  power  u.sers  in  those 
districts  numbered  194,  of  which  the  present  companies  supplied  145. 
There  were  many  customers  for  heating  scattered  all  over  the  district. 
The  four  companies  had  expended  £650.000  in  distributing  mains  and 
low-tension  feeders.  The  average  demand  in  the  district  was  about  .5  kw. 
If  the  bill  was  intended  to  supply  all  consumers  for  non-lighting  purposes 
in  the  West  End  he  thought  the  district  should  be  excluded.  In  the 
-Administrative  Hill  provisions  were  inserted  for  their  protection.  In 
Westmin.ster  tv.o  companies,  each  capable  of  supplying  all  the  lighting 
demand,  were  already  working  in  competition.  An  imdertaker  could  not 
supply  at  1  per  cent,  above  the  price  paid  to  the  b>dk  company.  In  the 
case  of  the  Westmin.ster  Company  distribution  (merely  upkeep  and  main- 
tenance of  mains  and  meters  and  depreciation  of  mains  and  meters)  look 
over  20  per  cent,  of  the  company's  entire  revenue.  The  company  had  a 
very  large  number  of  consumers  whose  average  denianrl  flid  nol  exceed 
1  kw.  Clause  .">2  gave  ruor'c  encrmr-agcmrnl  for  an  outsider  (<»  come  in 
anfl  cut  out  the  existing  <-ornp.'iuics  lli.tu  the  Kitson  riause  would.  It 
the  l)istrirt  ('<im|)any  bought  the  undertaking  of  om*  of  (he  distributors 
(unfler  clause  73)  Ihcy  would  become  a  direct  distributor  and  com])etitor. 
Mr.  Hammond  had  underestimated  the  Westminster  Companv's  cost  of 
genorallnga  peak  load  in  1!II3.  when  Ihey  would  have  increaseil  iliDiciilly 
in  working  at  a  low  load  faitor,  and  he  had  over-estimated  the  lompany's 
costs  if  their  works  were  extended.  .According  to  his  (Sir  Alexander's) 
calculations  (he  profit  estimated  by  .Mr.  Hammond  (o  accrue  to  the  West- 
minster Comiiany  under  the  combiiwd  supply  would  disappear  and 
become  a  lo^s.  On  tlu-  general  (|Ucstion  his  \ieu  was  that  large  installa- 
tions made  for  cconf>niy.  but  a  large  nutnbcr  of  small  stations  gave  in- 
creased .security. 

Cross-examined  by  .Mr.  T.m.hot  :  lie  would  not  draw  a  c(msiderable 
distiiution  belween  the  West  Ktid  and  other  districts.  In  existing  cir- 
ciimstatues  (wliiih  had  rapidly  ch.ingeil  during  the  l.ist  few  years)  there 
was  no  lase  for  a  hulk  supply  for  London.  He  agreed  that  a  supply  for 
(he  surrounding  districts  and  not  for  London  would  bi'  unconimeriial. 
'J'ho  WoHtiiiiiiMter  Co.  were  i-hargingld.  for  |)ower.  The  maximum  price 
in  the  .Ifiini  Conimittee  Hill  was  £(i.  I5h.  pi-r  kw.  and  o:i.'til.  per  unit. 
In  the  wholr-  of  his  lompanies'  ilistriit  there  was  only  one  coiisuiuer  over 
250  kw.  They  woiiM  welconw  any  number  of  (liein,  and  could  supply 
(hem  without  (he  sllghtc-t  dilliiiilty. 

By  the  Cuaicman  :    lie  would  liki^  the    Kilxon  clause  wi(h(ui(   the  20 
per  eenf.  for  lighting  aufl  wi(li  (he  provision  which  was  pii(   In  (he  .\d 
miniH(ra(ive  Kill  prrvendng  (he  bulk  c  nuipany  from  anpiiriiig  dislribii 
((trn*  undcrt.'ikings. 

Hy  .Mr.  ('At  nor  :  The  I  per  (mi  «  hi.  Ii  ih.  ilislribiilor  was  allowed  to 
ehnrgp  per  10  kw.  below  2."i0  would  imt  rnnhle  Iheni  to  supply  on  (hut 
baiis.  They  had,  according  to  (he  hill,  to  sell  a(  (ha(  price  n(  (he  li.ad 
factor  at  which  (hey  hnugh(.  The  WeKtminslcr  Company  would,  he 
estitnateil.  spend  £54.<KI0  on  extensions  of  plHn(  in  the  nex(  five  years. 
The  in(ere»(  on  (ha(  at  «[  per  <en(.  would  be  VA.'A'r-).  It  eoulH  (iot  he 
admimefl  that  (he  new  company  would  deal  wi(h  that  ineroHKe,  as  they 
would  not  bo  there.  Even  if  he  knew  (hat  the  HiHtriet  Company's 
."iipply  w«(.  coming  he  would  not  re«(rie(  his  expenditure,  as  he  was  under 


statutory  obligation  to  supply.  The  Westminster  Company  had  a 
margin  of  plant  slightly  over  4,000  kw.  and  the  Central  had  about  30 
per  cent,  margin,  but  he  had  no  doubt  they  would  be  compelled  to  spend 
the  amount  he  had  mentioned. 

Re-examined  by  Mr.  Kennedy  :  With  metallic  filament  lamps  the 
20  per  cent,  of  the  ])OW'er  suj)ply  allowed  by  Lord  Cami)erdown's  Ciun- 
mittee  to  he  used  for  lighting  would  eorres(>ond  to  50  or  0(>  per  cent.  \\  ith 
carbon  filament  lamps.  The  Westminster  Company's  price  for  power 
had  been  reduced  from  4id.  to  Id.  and  he  had  no  reason  to  believe  it 
would  remain  even  as  high  as  Id. 

Mr.  L.  H.  HoRDERN,  manager  of  the  Westminster  and  joint  manager 
of  the  Central  C'ompanies,  examined  by  Mr.  Kennedy,  said  94  ]ier  cent, 
of  the  AWstminster  Company's  power  consumers  had  demands  of  less 
than  10  kw.  His  company's  new-  connections  last  year  w'ere  1,722  kw, 
for  power  and  l,29(ikw.  for  lighting.  About  IS  per  cent,  of  their  con- 
smiiers  used  ])Ower.  They  could  not  get  consumers  to  take  su})ply  at 
the  prices  projiosed  by  the  bill.  A  consumer  could  not  know  what  he 
had  to  pay  until  the  last  day  of  the  year,  as  the  greater  part  of  the  charge 
dejiendcd  upon  his  maximutn  demand.  Prices  for  ])ower  in  London 
compared  favourably  with  those  in  Edinburgh.  Glasgow,  Hull.  Berlin, 
Charlottenburg  and  other  places.  His  company  sold  about  12  units  per 
f  I  of  capital  expenditure. 

Cross-examined  by  Mr  FitzGerald  :  Their  income  from  power  supply 
last  year  was  £12.940  out  of  a  total  income  of  £252,000,  or  about  5  per 
cent.  He  objected  to  the  new  company  because  it  might  take  some  of 
their  power  customers,  which  would  necessitate  raising  the  price  to  the 
remainder,  and  he  also  objected  to  its  taking  powers  for  public  lighting. 

The  Hon.  Sydney  Holland  (for  the  companies  interested  in  the  West- 
minster and  Kensington  Bill)  said  the  promoters  of  the  bill  now  before 
the  Committee  should  he  held  to  have  failed  to  prove  the  preamble  of 
their  bill  if  they  had  not  shown  that  the  generation  and  su]iply  of  elec- 
trical energy  in  London  was  unduly  ex))ensive  and  that  its  use  had 
thereby  been  limited  and  that  they  would  remedy  this  condition  of 
affairs.  They  now  knew  accuratcl}'  the  possible  demand  in  London, 
and  the  present  companies  were  ready  to  give  the  necessary  supjily. 
There  was  no  evidence  of  any  unsatisfied  demand  for  power  or  of  the 
price  being  prohibitive.  Railway  companies"  representatives  had  said 
they  woidd  lilvc  the  option  of  b\dk  su])]ily.  but  they  had  not  said  the  present 
prices  had  prevented  them  from  taking  supjily.  Some  of  the  promoters' 
witnesses  had  said  they  ]:)referred  to  have  more  than  one  source  of  supi>ly, 
and  most  of  the  38  persons  who  replied  to  the  circular  asking  for  their 
support  (of  which  37S  copies  were  sent  out)  only  agreed  to  take  supply 
if  various  concessions  were  given,  such  as  reduction  of  prices  and  liberty 
to  use  a  greater  proportion  of  their  supply  for  lighting.  In  the  .\dtuinis- 
trative  Bill  evidence  was  given  that  the  £5.000.000  capital  could  be 
placed  without  difficulfy.  but  there  was  a  great  difference  in  this  case. 
None  of  the  promoters  or  witnesses  had  shoxni  that  they  would  be  able 
to  raise  the  money  required  nor  that  they  had  experience  of  the  promo- 
tion of  an  undertaking  such  as  this.  Mr.  Parshall  had  said  St.  Pancras 
shoidd  be  left  out  if  it  could  not  be  shown  that  the  company  would  confer 
any  benefit  on  St.  Pancras,  .md  he  argued  that  his  companies'  district 
should  be  left  out  because  it  would  not  benefit  h_\  the  bill.  Hid  the  nev.- 
company  intend  to  supply  sm.all  power  ciuisumers  or  not  ?  They  v.erc 
not  bound  to  supply  them,  ami  if  the  small  consunu-r  did  get  supply  from 
them  there  was  iu>  assurance  that  he  would  get  it  at  a  reasiuiaiilc  price. 
Let  (hem  put  In  (hi'  bill  .an  obliga(orv  clause  for  supply  to  small  con- 
sunicrs  and  the  whole  schenu*  wovikl  come  tlown.  becau.se  there  was  ni 
luoucy  to  do  it.  They  had  a  longer  |auih.ise  claii.sc,  they  could  supply 
oiitsific  the  area  of  (he  present  companies,  (hey  were  a.ssociatcd  with 
other  companies,  tlicy  had  no  obligation  to  supply.  :md  their  maximum 
penalty  for  failure  (o  suppl\'  was  £.1  a  dav  while  the  present  companies' 
was  £.">().  If  electricity  supply  w.as  .it  present  insullic'jent  or  too  dear  let 
the  limif.-itions  jitul  restrictions  upon  the  present  companies  In*  removed. 

-Mr.  .Ia5(i:s  Fa[.('(>ner.  examined  by  Mr.  Ualfiuir  Browne,  for  (he  com- 
liaides  in(cres(cd  in  the  .loint  Conimittee  Hill,  said  he  wa.s  chairman  of 
the  .Mifsey  Railway  Co.  and  was  formerly  chairm.in  of  the  company  that 
promoted  the  .Vduiinistrativc  County  of  Lcmdon  Hill.  He  and  his  col- 
li'agiies  who  were  intiicstid  ii\  the  .Vilmiuislralivc  Mill  decided  l.ist  year 
not  to  proceed  with  a  bill  this  session,  .inil  they  wcri'  not  interested  in 
any  of  the  hills  pnuuotcd.  .\t  the  (iiuc  of  the  proiuotiiui  of  the  .\dmiids- 
Irativc  liill  in  lllOo  the  price  charged  in  London  for  power  was  .iboul  2d., 
and  the  priunolcrs  came  to  thi'  conclusiim  that  (hey  couKI  supply  at  an 
average  of  }d.  per  unit.  The  suppliers  at  that  (im<'  were  not  in  a  position 
to  ccuupete.  'I'lieir  plants  were  not.  in  the  promoters'  view,  up  (odale, 
and  they  hafi  not  <levelopcd  the  power  business.  When  the  promoters 
of  the  Administrative  Hill  consiilered  six  or  eight  months  ago  the  (piesfioii 
of  pioiiiotlug  another  bill  they  foiiiul  the  present  suppliers  wi're  pre|iareil 
to  supply  the  prinrip.'il  luiwcr  consumers  at  aboii(  Id.,  so  (ha(  (here 
would  be  a  nnich  more  serious  ciuiipitition  fiu'  the  bulk  conipiiiiy.  The 
London  eompaiili's  had  also  nuidc-  .igrci'iiu-nts  wi(h  (hi'  best  eonsiitners 
for  periods  up  (o  .seven  years,  and  (he  power  company  had  (o  a.ssuim- 
that  (he  hes(  of  the  business  could  nol  be  got  for  a  considerable  lime. 
The  i'\is(ing  iinder(akers'  cos(s  had  been  rediieed  and  were  now  so  hi» 
(bat  It  had  been  concluded  that  the  .Vdmiiiistralive  Ciunpany  could  nol 
■  .idly  olTir  to  Mipply  mi  lower  lernis.  'i'lic  financial  po.ition  was  bound 
up  with  the  [.ame  que  .lion.  They  were  sad:  tied  (hat  they  could  nol  put 
forw  ird  proposal^  which  wmild  enable  (luiu  (o  ge(  (he  ,^(rong  financial 
liaeking  iieceHsary  for  a  bulk  supply.  Ihere  was  elb'ctive  competition 
now  by  (he  existing  companies,  anil  he  did  no(  (hink  (here  was  room  for 
a  power  company  on  an  independi-nl  liasis. 

.Mr.  .IiiHN  CiiNAc  (iiiR,  general  manager  of  (he  Medopohtnn  Elpctrie 
Supply  Co.,  examined  by  Mr.  Cripps.  criticised  figures  in  the  promot^tT' 
table-  and  siihmi((ed  statisdes  of  (he  eiipidil,  outpiO,  fli\  idends.  kc.  of 
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tlie  pirseiit  iiictrii|Hilil.iii  iiruliilakiiifjs.  As  sliow  iii^  how  imuli  iiu>ri' 
siriiijit'i"  wrrf  the  icuulitioiis  iimfcr  « lui'l)  the  |irt'si'nt  i(>in|iaiiios  wiirkiil 
than  ihiKi'  |iro[Hisc(l  in  Ihf  liill  fur  llic  Disliicl  ('oiii|mMy.  Iii'  iiirntiuncil 
that  thf  former  were  homiil  to  roniircl  n|>  any  |Mil'hi-  laiii|i  within  ""' 
yanls  of  their  mains  at  a  priie  (ixeil  hy  arhilration  ;  lliey  were  hound 
also  to  sn|i)ilv  any  eonsumer  wiio  asked  for  sn]ii)ly.  )>i-o\  ided  lie  ]>ai(l  a 
minimum  of  l.'is.  4il.  per  (piarler.  anil  there  weic  other  ol)lij;alions  plared 
ti|K)n  thi'in  hy  the  L.C'.('.  with  regard  to  testing  and  eertilieation  of 
meters,  and  they  were  suhjeet  to  |H'nalties  up  to  i.^iO  a  day  for  failure  to 
su|iply.  The  eompidsory  pnrihase  elause  had  a  serious  elTeet  on  the 
financial  position  of  the  companies,  and  they  hail  had  to  lay  aside  large 
sums  ni>t  only  to  eiialtle  tlieorivrinal  inx'estors  to  m-t  their  eapitaUxieU 
hut  to  imiuee  other  investors  to  supply  eapital  reipiired  fr'oin  time  to  time. 
I'p  to  the  end  of  last  year  the  London  eompanies  had  laid  by  in  the  shape 
of  reser\es,  depreeiation  funiis.  &e..  anil  unili\ided  in'ofits  £2.S42.-4(i2. 
or  one-lifth  of  the  total  eapital  exjiendeil.  Their-  average  ih.ir-ges  foi* 
power  had  gone  down  in  three  years  from  IJflid.  to  l-STd.  Power  plant 
of  all  kinds  aetually  installed  in  London  was  20!I.(I00  n.i'.,  and  4ti  per 
cent,  of  that  was  already  being  supplied  elet-trieally.  It  was  gener.-illy 
considered  that  a  small<:'r  amount  of  elertrie  power  than  of  ui\y  other 
kind  of  power  would  be  required  to  supply  the  residue,  because  there  was 
no  waste  in  the  electric  drive.  'J'here  was  a  tendency  to  increase  the 
uses  of  electrical  energy  in  private  houses  for  purposes  otiier  than  light- 
ing and  this  would  increase  the  ipiantity  of  the  power  companies'  supply 
which  could,  under  the  2<l  per  cent,  rule,  be  used  fur  lighting,  and  metallic 
tilatnent  lamps  would  also  enable  more  lighting  to  be  taken  from  tbeii" 
su|i|ily.  Although  the  industrial  character  of  I<ondon  was  less  than  that 
of  the  six  next  largest  towns  in  England  the  ipiantity  of  electricity  sup- 
plied per  head  of  the  population  was  greater  in  London  than  in  any  of  the 
other  six  towns  except  .Manchester,  where  it  was  slightly  more.  The 
provision  in  I.)ills  permitting  bulk  companies  to  pia-chase  distributors" 
tutdi-rtakings.  and  thus  become  direct  competitors,  was  usual,  anil  per- 
haps proper  enough,  in  the  country,  where  there  were  no  competitive 
supplies  hut  \v;is  not  applicable  to  London. 

()n  Wednesday.  Mr.  C'i>NAtHI':R  said  the  eonseipience  of  the  statutory 
disability  of  the  existing  eompanies  to  purcha.se  the  undertakings  of  or 
associate  with  other  companies  had  been  that  the  supplies  were  of  a 
more  or  les,s  parochial  character  and  the  disability  of  the  companies  to 
supply  outside  their  areas  had  had  somewhat  the  same  eft'ect.  In  1905 
his  comp.iny  and  the  Xorth  Metropolitan  and  County  of  London  Com- 
panies came  to  Parliament  for  power-s  to  supply  energy'  to  railways,  not- 
withstanding that  the  current  was  to  be  used  outside  their  areas.  He 
considered  it  was  desirable  to  have  two  trunk  mains  in  preference  to 
relying  upon  one.  Where  powers  of  bulk  supply  had  been  given  to 
distributing  companies  they  had  been  successfully  carried  out.  This 
had  been  done  by  live  companies  in  Loudon,  and  one  in  Newcastle.  He 
was  of  opinii>n  that  the  bulk  supply  and  tlistributing  powers  should  be 
substantially  in  the  same  hand.s.  From  the  outset  the  London  Companies 
made  considerable  provision  for  the  future.  They  had  six  millions  of 
authorised  capital  not  yet  called  up,  their  buildings  were  capable  of 
taking  additional  plant,  and  they  had  land  to  accommodate  five  times 
the  present  plant.  The  time  was  coming  when  the  companies  would 
reap  the  reward  of  eapital  expenditure  which  had  not  yet  become  re- 
munerative. The  Yorkshire  Power  Co.  had  now.  after  six  years,  only 
been  able  to  pay  interest  on  about  one-eighth  of  their  ca]>ital,  anil  had 
made  no  provision  for  depreriation.  His  own  company  (the  .Metro|ioli- 
taii)  paid  its  llrst  dividend  in  ]><'J\.  its  second  year.  The  South  Wales 
Co.  was  backed  by  a  strong  financial  group,  but  it  had  been  broken 
up  and  parts  of  its  undertaking  had  been  sold.  The  effect  of  the  very 
agitation  of  the  power  sujiply  question  in  the  last  four  sessions  had  shown 
that  the  pa.ssing  of  a  scheme  like  the  present  would  further  prejudicially 
affect  the  condition  of  the  money  market,  and  that  the  existinir  com- 
panies would  not  be  able  to  get  capital  they  might  require  at  rates  which 
W'Oiild  enable  them  to  coiitinne  to  the  same  extent  as  hitherto  the  process 
of  cheapening  the  ]irices  of  current.  The  quoted  prices  of  ordinary  and 
preference  shares  of  electricity  supply  eompanies  had  shown  a  great 
falling  off  ow ing  largely  to  the  uncertainty  as  to  whether  a  large  power 
company  was  coming  in. 

Cross-examined  by  .Mr.  FitzCerai.ii  :  He  was  of  opinion  that  his 
company  could  give  any  )iov.er  sup()ly  that  might  be  required  more 
cheaply  than  the  London  District  Co..  having  regard  to  their  capital 
already  expended.  In  the  lirst  few  years  most  of  the  districts  su|)plied 
by  the  .Metropolitan  Co,  were  supplied  by  that  company  ahme. 
but  after  some  year.,,  owing  to  the  .action  of  the  Bo.ird  of  Trade,  other 
companies  were  authoriseil  for  some  of  the  same  areas.  In  spite  of  the 
competition,  and  in  spite  of  the  reduction  of  charges,  their  dividends  had 
increased.  He  did  not  quarrel  with  competition  so  long  as  it  was  fair. 
Their  Willesden  station  cost  in  all  about  £4tl  per  kw.  It  was  a  well 
placed  station,  adjoining  two  railways,  and  a  canal,  .and  he  could  not 
conceive  a  more  favourable  inland  site.  Coal  cost  12s.  (Id.  a  ton  last  year. 
They  got  their  water  free,  with  slight  exceptions.  Mr.  Hammond  had 
omitted  the  .Metropolitan  Co.  from  table  l."!,  beiausc  he  could  not  show 
them  any  advantage  by  adopting  the  bidk  supply.  With  regard  to  .Mr. 
FitztJerald's  proposition  that  if  the  .Metropolitan  Co.'s  cost  of  generation 
was  Id.  they  could  never  give  a  cheap  bulk  supply,  he  said  the  tables  had 
dealt  with  the  costs  of  the  present  undertakers  for  their  present  su)iply, 
but  the  price  at  which  they  could  supply  to  another  distributor  in  the 
future  was  an  entirely  different  question. 

By  Lord  Sain  UF.R.soN  :  The  average  charge  of  the  Metropolitan  Co, 
for  power  and  heating  (l-fi4d. )  Wiis  brought  about  by  the  fact  tli.it 
the  consumers  were  mostly  exi-eeilingly  small  motor  users.  The  charge 
was  :!d.  for  the  first  hour  and  ,'d.  per  unit  after,  but  for  large  power  users 
they  had  special  rates. 


Ky  .Mr.  Fit/.(Jkuai,I)  :  The  average  |)rice  at  which  the  .Metropoliluil 
Co.  supplied  to  .\clon  la.st  year  wiih  1-ld.  The  price  at  which  they 
offered  to  supply  in  bulk  to  .\larylebone  in  I'.M).")  mi^dil  have  worked  out  at 
ITd.  uiiilcr  certain  conditions.  It  dcpcniled  upon  what  part  of  the  hiail 
the  undertaker  cho.sc  to  take.  The  company's  bulk  supply  |iowers  had 
been  a  success,  as  they  had  enabled  the  company  to  reduce  its  charges 
very  much.  His  company  did  not  supply  any  railway,  tramw  ay,  canal  or 
n.ivigation.  He  thought  they  had  one  i.'iO  kw.  user.  The  Hromplon 
Co.'s  income  last  year  was  £r>2..")!M),  of  which  tl.tCilt  was  for  power.  That 
company  paid  10  per  cent,  dividend.  When  the  Charing  Cross  Co.  v.int 
into  the  City  of  London  to  compete  with  the  City  of  London  Co..  1  he 
.Metropolitan  Co.  applied  for  powers  to  do  the  same.  The  Charint;  Cross 
Co.  hail  a  large  area  for  bulk  supply,  but  were  not  giving  .my  bulk  supply 
in  tliat  area.  That  was  one  of  the  companies,  having  bulk  powers, 
which  he  described  as  being  a  success.  Under  the  bill  the  new  company 
might  buy  up  an  existing  company,  and  undertake  lighting  in  competi- 
tion with  other  existing  companies,  although  the  promoters  had  not  pro- 
vided for  sufficient  capital  to  lay  the  mains  that  would  be  necessary  for 
distribution  to  the  consumers.  He  .saw  no  objection  to  elause  73  out- 
side Londifn  where  different  conditions  prevailed.  The  purchase  clause 
in  the  .loiiit  Committee  Bill  was  not  on  the  same  basis  as  that  m  the 
London  and  District  Bill.  The  capital  had  to  be  redeemed  by  the 
purchasing  authority,  but  at  the  expiration  of  the  42  years  the  whole  of 
the  original  capital  liability  would  have  disap|ieared  by  re.ison  of  the 
sinking  fund,  and  the  capital  rai.sed  during  the  life  of  the  Joint  Committee 
w^ould  also  be  very  largely  written  off.  If  the  undertaking  were  purchased 
in  lt*32  the  capital  hail  to  be  redeemed  at  .a  jircmium — £lltJ  for  every 
fllXI — and  in  addition  a  sum  representing  the  net  loss  of  revenue  which 
might  have  been  earned  lietween  1932  and  1952. 

By  the  Cuaikmam  :  Their  depreciation  was  compulsory,  at  a  certain 
iigure,  on  a  42  years'  basis.  It  was  not  I'omparable  at  all  with  the  scheme 
of  the  District  Bill,  which  providi'd  for  re|jayment  of  cajiilal  [ilus  back 
dividends.  If  purchased  in  1932  the  company  v/as  bound  to  have 
redeemed  the  premium  to  that  time. 

By  Mr.  FitzGerai.d  :  Their  sinking  fund  only  existed  after  payment 
of  interest  and  dividends,  but  if  the  stock  was  raised  at  4  |)er  cent., 
which  4  per  cent,  was  guaranteed  by  the  companies,  the  sinking  funil 
came  into  operation  then,  and  it  was  compulsory. 

Mr.  Cripps  having  objected  to  the  witness  being  asked  whether  the 
Joint  Committee  intended  to  spend  £1,000,000,  Mr.  FitzGerald  said  the 
Chairman  of  the  Charing  Cross  Co.  (Mr.  Fladgate)  had  told  his  share- 
holders there  was  no  intention  of  raising  a  million  at  once,  and  that  a 
few  thousand  pounds  ought  to  suffice. 

Mr.  H.  B.  Renwii'IC,  general  manager  and  secretary  of  the  County  of 
London  Electric  .Supply  Co.,  was  examined  by  .Mr.  Balfour  Browne,  and 
said  Mr.  Merz.  in  his  evidence  on  the  .Administrative  Bill,  had  much  over- 
estimated the  n.p.  demand,  and  had  striven  to  show  that  the  com|ianies 
sujiplied  only  a  very  small  iiortion  of  the  demand.  The  13  London 
companies,  in  July.  1906,  deciileil  to  make  a  canvass  as  to  th:*  H.F. 
demand.  This  canvass  occupied  .several  months  and  the  result  w'.is 
embodied  in  a  report  issued  in  the  summer  of  1907.  The  canvass  showed 
motors  connected  and  taking  supply,  47,299,  all  other  forms  of  power 
installed  .')5,591,  the  total  power  in  the  13  areas  being  I02,.S9U  ll.P.  To 
make  the  information  complete,  a  canvass  was  also  taken  in  the  areas  of 
the  borough  councils,  anil  showed  motors  connected  and  taking  supply 
2(i.591,  allothcr  forms  of  iiowcr  79.325,  or  a  total  of  K)5.911i  it.i'.  Taking 
the  total,  they  found  that  out  of  the  demand  of  2tl.S,.S0(i  H.i'.,  the  com- 
panies were  supplying;  in  their  areas  4(1  percent.,  and  the  local  authorities  in 
theirs  25-1  per  cent.  The  canvass  hail  been  for  the  same  area  and  kinds 
of  power  as  those  .adopted  by  Mr.  Merz.  and  every  step  had  been  taken  to 
make  it  as  com|>kte  and  as  exhaustive  as  possible.  The  figures  might  be 
taken  as  being  for  190()-1907.  as  the  canvass  was  not  completed  until  the 
spring  of  1907.  -As  reganled  the  |irogress  of  the  (.'ounty  of  London  Co., 
in  190(1  their  |iowcr  siqqily  was  very  small,  but  it  had  iuc  leased  until  they 
now  su|iplic^cl  7.llli0.4s2  linils  and  nearly  15.tHI0  h.F'.  They  had  .S2  con- 
sumers taking  over  100  ii.r.,  .ind  ti  with  over  200  n.v.  With  the  objeit 
of  securing  all  the  power  business,  his  company  were  willing  to  ado]>t 
almo.st  any  form  of  charging  to  suit  consumers,  whether  a  Hat  rate  or  a 
standing  charge  per  kw.  For  a  supply  to  some  paper  mills  they  had 
quoted  as  low  as  0-45d.  j)er  unit,  they  supplied  a  good  deal  of  energy  at 
^d.,  and  a  considerable  quantity  under  Id.  The  rates  for  supply  had  been 
reduced  from  time  to  time,  the  average  rates  having  come  down  from 
2-3d.  in  1903  to  l-25d.  in  1907.  Their  consumers  had  received  the 
benefit  resulting  from  decreased  cost  of  productic^n.  as  these  figures  would 
show.  It  was  an  entire  misapprehension  to  say  that  the  companies  did 
not  push  the  power  business.  Speaking  of  the  coni|ianies  as  a  whole, 
they  did.  he  knew.  ])iish  the  |)ower  business  very  eitergetically.  In  regard 
to  his  own  coni|)any,  they  had  a  large  staff  of  canvassers,  specially 
trained,  well  paid,  and  well  able  to  deal  with  the  ipiestion  of  pov/er 
supply  from  all  points  of  view,  jiarticailarly  as  to  its  cost  as  i-ompared 
with  L'as,  steam,  and  other  forms  of  motive  power.  .A  iliffii  ulty  they  had 
to  contend  with  was  that  consumers  scldoni  knew  their  own  costs  of 
working,  as  their  rccorils  were  not  complete.  To  get  over  that  difficulty 
his  company  were  always  prepared  to  put  down  plant  on  trial  for  3  or  4 
months,  free  of  cost,  to  show  by  actual  demonstration  the  advantages  of 
electric  ilriving.  They  had  done  this  in  many  i-ascs.  anil  in  no  case  had  it 
resulted  other  than  ill  securing  the  consumer.  They  let  motors  on 
rental,  sold  motors  on  the  deferred  payment  system,  and  in  some  ciuses 
had  actually  given  them  free  of  cost  in  order  to  get  an  entry  into  a  par- 
ticular district.  .Alloiicther  his  company  had  spent,  practic.dly  since 
1900,  no  li'ss  than  £(i9„'!5<i  cin  these  various  forms  and  methods  of  pushing 
the  jiowcr  business.  In  one  ca.se,  in  order  to  obtain  a  consumer,  they  had 
]iaicl  £4,000  for  the  existing  plant.     To  illustrate  the  thorough  way  in 
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wliich  the  company  conducted  o])erations  to  secure  power  consumers, 
witness  showed  the  Committee  a  number  of  bound  volumes  of  their 
canvassers'  reports  for  1!»07.  Tliey  had  succeeded  in  getting  over  1.50(1 
l>ower  consumers.  Of  course,  there  were  some  ca.scs  where  owing  to 
])eculiMr  instances  it  would  not  |>ay  a  firm  to  take  electric  power  sujiply, 
and  where  witness  was  (juite  sure  no  ccini|iany  <ould  sujiply  at  a  jjricc 
that  would  enable  the  firm  to  .substitute  electricity.  He  referred  to 
timber  merchants,  who  had  a  large  amount  of  wa.ste  as  fuel,  and  in  some 
other  cases,  such  as  laundries,  brewers,  and  die  works,  steam  suited  tlicm 
fietter.  The  effect  of  the  bills  in  parliament  which  had  been  hanging 
over  the  electrical  industry  since  1905  had  been  to  cause  consumers  to 
hold  their  hands.  Consumers  had  come  to  believe  they  were  going  to  get 
their  power,  and  their  lighting  also,  at  Jd.  per  unit,  and  this  had  made  it 
extremely  difficult  to  obtain  consumers  during  the  past  three  years. 

Mr.  E.  W'li.JioT  Seale.  secretary  of  the  Charing  Cross.  West  End  and 
City  Electricity  .Supply  Co..  examined  by  Mr.  Hutchinson,  outlined  the 
progress  of  his  company,  and  gave  some  interesting  particulars  regarding 
the  great  development  in  the  use  of  electric  driving  in  printing  works. 
He  said  the  '"  Pall  Mall  Gazette  '"  was  the  first  newspape?  to  adopt 
electric  driving  in  lSt»2.  His  compan3'"s  ex]ierience  was  that  as  printing 
machinery  was  made  more  perfect  and  up-to-date,  this  trade  became  more 
amenable  to  the  use  of  electric  driving,  and  many  of  the  large  printmg 
works  in  London  were  now  electrically  driven.  His  company  had  very 
energetically  jiushed  their  electric  power  business.  Since  the  advent  of 
the  large  power  bills,  however,  it  had  been  difficult  to  obtain  consumers. 
Peo|ile  refused  to  ))ut  down  jjower  j)lants.  and  in  other  cases  agitated  for 
leduced  jiriccs.  They  had  made  an  exhaustive  canvass  of  their  areas, 
and  as  a  result  found  that  in  the  company's  West  End  area  power  to  the 
extent  of  527  h.p.  was  supplied  electrically.  470  h.p.  by  gas,  and  569  h.p. 
by  steam  ;  in  the  company's  City  area  the  figures  were  15.493  h.p. 
electrical  power,  5,320  h.p.  ga.s,  and  5,653  steam.  The  average  demand 
of  the  company's  power  users  in  the  City  area  was  8*4  kw.,  and  in  the  West 
End  area  12-3  kw.  The  company  obtained  in  19fX)  ])Owers  to  supply 
electricity  in  bulk  to  West  Ham,  Poplar,  Bethnal  Green,  and  Stepney, 
but  had  not  yet  given  a  supply  to  either.  From  the  introduction  of  Mr. 
Merz's  bill  in  1905  down  till  about  a  fortnight  ago.  witness  estimated  that 
the  securities  of  the  London  companies  has  depreciated  by  £3,980,000. 
Since  the  present  Committee  had  been  sitting  there  had  been  a  further  loss 
in  the  value  of  the  various  London  companies'  securities  of  flSli.OflO. 
The  com])anies  had.  therefore,  to  face  not  only  the  threatened  competi- 
tion but  the  present  effect  of  the  bills.  The  operation  of  the  new  power 
company  would  tend  to  force  down  the  value  of  the  present  undertakers' 
shares.  He  estimated  that  the  new  company,  if  it  exercised  its  full  powers 
under  the  bill,  would  take  from  the  present  companies  £555,000  for  jiower 
and  lighting.  As  to  bulk  su])|ily  to  local  authorities,  they  had  offered 
this  in  1902  at  2d.  per  unit,  subject  to  a  revision  of  price  at  the  end  of  a 
term  of  years.     Much  more  favourable  offers  had  since  been  made. 

Jlr.  W.  Forbes,  general  manager  of  the  L.B.  &  S.C.  RIy..  examined 
yesterday'  (Thursday)  by  Mr.  Crip])S.  said  the  company's  line  from 
London  Bridge  to  Victoria,  now  being  electrified,  was  nearly  finished. 
They  had  made  very  satisfactory  arrangements  with  the  London  Electric 
Supply  Corp..  for  sujiply  of  power,  and  he  looked  forward  to  eventually 
electrifying  at  least  40  miles  of  track  for  suburban  traffic.  The  length  of 
track  now  being  electrified  wa.s  8  miles  51  chains,  and  represented  the 
most  important  portion  of  the  company's  suburban  line.  His  arrange- 
mint  with  the  London  Electric  Su|)ply  Corp.  was  for  7  years.  H  at  the 
end  of  thai  time  another  company  could  satisfy  them  on  all  points  there 
would  be  no  objection  to  changing  the  sup]ily,  except  that  under  the 
arrangement  they  were  bound  to  give  the  present  sup|)liers  first  option. 
The  present  stage  of  electrical  working  was  exjierimental.  and  they  would 
|)erhaps  only  run  an  electric  train  once  every  half-hour  at  first.  The 
price  they  had  arranged  to  pay  for  jiowcr  varied  from  a  little  over  Id. 
to  Jd.,  and  they  had  an  undertaking  with  the  London  Electric  Co.  that 
when  they  had  got  a  load  factor  of  35  the  charge  wouki  be  reduced  lo 
id.  This^w.a.s  for  alternating  transformed  current,  the  sujiply  company 
paying  the  cost  of  transforming,  and  included  the  laying  of  duplii.ite 
main.s.  As  thesup|ily  conip.iny  was  also  under  certain  penalties,  amount - 
ing  to  as  much  as  £150  per  day,  ff)r  failure  t)f  supply,  or  stop])agc,  be 
considered  the  terms  of  supply  compared  very  favourably  with  lliosc 
offered  hy  the  prcHcnl  bill.  Their  sup|ily  would  be  at  a  periodicity  of  25. 
.single- phase,  tlie  promoters'  supply  would  be  at  .50  |)eriodieily.  Il  was 
important  that  there  shoulil  be  duplicate  mains. 

Mr.  .\.  E.  Harrison,  secretary  of  the  ("ity  of  Limdon  Electric  Lighting 
Co..  anil  .\Ir.  C.  P.  Sparks.  engiiie<'r-in-ehief  of  (be  County  of  London 
Eli'clric  Supply  ('o..  weri'  also  cv.iniined  ycslcrday  ('I'hursday.) 

.Mr.  Hai.koi  h  HiidUNE  made  bis  speech  in  opposKion  (o  (hi'  bill,  and 
it  was  jigri-ed  loholil  over  Mr.  KitztJcraid's  reply  to  a  later  dale. 

The  (Jommittec  then  adjourni'd  to  ./inn  /i:.  Ilie  Chairman  Huggesling 
thai  |ioHsibly  in  the  interval  (he  promoting  company  woulil  he  able  lo 
come  lo  an  iindcrslanding  as  lo  an  acieplabic  |iur<lia.se  clause  lo  In- 
inserted  in  the  bill. 

We  Bhall  conclude  our  ri  immI  of  llie  proceedings  up  lo  llic  adjourn 
mcnl  in  our  iiexl  Ihsuc 


THE  ATLANTIC  CABLES. 

In  (he-  Mouse  of  I'oiiimoMs  on  Tuesday  Mr.  .Iovnsiin-Hu'k.m  asked  ihe 
I'rcsirlent  of  I  be  Hoard  of  Traile  whether  lie  wax  awari-  Ihal  during  (he 
pasl  few  days  seven  or  eiglil  Allaiilic  cables  had  l>een  cul  or  otherwise 
damngcd  oil  the  west  coasi  of  Ireland  by  steam  trawlers,  causing  inlcr- 
lirenie  in  commercial  busiiiess  la^lween  Ihe  Uniled  Kingdom  and  Ibc 
I  niled  Slates  an'!  Canada  ;    whether  warnings  were  issued  lo  Ihe  pro 


prietors  of  steam  trawlers  as  to  the  exact  locations  of  the  cables  ;  and,  if 
not,  whether  he  would  take  this  and  any  other  ])Ossiblc  measHre  to  safe- 
guard the  commercial  interests  of  the  comniimity. 

Mr.  W.  Chirc  HILL,  in  reply,  .said  that  he  had  received  representations 
frf>m  .several  bankers,  brokers,  merchants  and  shipowners  to  the  effect 
that  there  had  been  damage  to  submarine  cables  off  the  west  coast  of 
Ireland,  and  the  Secretarj'of  State  for  Foreign  Affairs  informed  him  that 
he  had  received  a  similar  representation  from  the  .\merican  ambassador. 
He  understood  that  the  subject  had  also  been  brought  before  the  notice  of 
the  Postniaster-CJcneral  by  the  com|ianies  concerned,  and  the  i|uestion 
had  been  raised  at  the  International  Telegraph  Conference.  He  co\ild  not 
say  whether  the  damage,  which  took  place  some  50  miles  from  the  coast, 
had  been  caused  by  the  operations  of  steam  trawlers,  but  he  nas  making 
incpiiries,  and  was  considering,  in  consultation  with  the  Postmaster- 
General,  whether  any  steps  covdd  be  taken  under  the  International 
Telegraph  Convention  and  the  Submarine  Telegraph  .\ct,  or  otherwise, 
for  the  protection  of  the  cables,  assuming  the  trawlers  to  be  in  fault. 
He  understood  that  one  of  the  companies  concerned  had  recently  sub- 
stituted a  heavier  type  of  cable  in  the  area  affected  with  good  results. 
There  were  obvious  oI)iections  to  showing  the  routes  of  those  cables  on  the 
Admiralty  charts,  but  H.M.  Government  would  take  whatever  steps  might 
be  possible  to  safeguard  the  commercial  interests  of  the  community  in 
regard  to  this  matter. 


Telegraph  Construction  BLIL — This  bill  was  read  a  second  time 
in  the  House  of  Commons  on  Tuesday.  The  Postma-ster  (iener.al  (Mr. 
S.  Buxton)  promised  to  consider  amendments  designed  to  prevent  the 
spoiliation  of  the  natural  beauties  of  country  roads  and   lanes. 


LEGAL  INTELLIGENCE. 


Rating  of  Light  Rail'ways. 

On  Friday,  a  Divisional  Court  (the  Lord  Chivi  .Justice  and  .Justices 
Dai'ling  and  Sutton)  heard  an  application  for  a  mandamus  against  certain 
justices  of  Lancashire  ordering  them  to  hear  and  determine  an  ap]>lication 
by  the  Urban  Council  of  Bispham-with-Norbreck  for  a  distress  warrant 
against  the  Blackpool  &  Fleetwood  Tramway  Co.  in  respect  of  £594,  due 
on  a  general  district  rate.  It  \\'as  represented  to  the  justices  that  the 
company,  as  a  railway,  was  entitled  to  a  three-fourths  reduction  of  net 
assessment,  and  that  this  was  the  reason  the  company  refused  to  pay  Ihe 
full  rate,  and  the  justices  had  reduced  the  rate  as  askeil  by  the  eomi>any 
and  refused  to  grant  a  distress  warrant. 

Mr.  Palmer,  in  showing  cause  against  the  rule  nisi,  said  .sec.  21 1  of  the 
Public  Health  Act.  1875.  clearly  laid  it  down  that  a  railway  was  entitled 
to  a  three-ijuarters  reduction  of  the  net  as.sessment.  and  it  bad  been  held 
that  a  tramway  was  a  railway  within  the  meaning  of  that  scctioiL  Fur- 
ther, the  pari  of  the  Iramway  in  the  parish  of  Thornton,  had  been  held 
by  the  Court  of  Appeal  to  be  entitled  lo  the  threc-c|\iarters  reduction, 

Mr,  Le.sme  SroTT,  in  supporting  the  rule,  said  it  did  not  follow  because 
the  tramway  in  Thornton  had  been  granted  the  three-ipiarters  reduction 
that  the  part  of  the  tramway  in  Bispliam  shoidd  have  the  same  reduction. 
as  the  tramwaj*  in  the  two  j>arishes  had  been  constructed  under  different 
ciinditions. 

The  Lord  Chief  Justice  said  the  Court  could  not  grant  a  manilamus 
to  order  Ihe  justices  to  hear  and  determine  a  case  which  they  had  alre.idy 
heard  and  determined. 

.lustices  Daklino  and  Sitton  concurred,  and  the  rule  was  discharged, 
with  costs. 


BOOKS  RECEIVED. 


(Copies  of  the  nndermontionod  works  can  be  had  from  Thf  KUclrician  oilic*,  post 
fee,  on  receipt  of  pubHshod  price.  Add  lo  por  cent,  for  abroad  or  for  foreiRQ  booke) 

"The  Elcctrilication  of  Kailways."  ]?y  I'rol.  Crisbert  Kapp. 
Two  lectures  delivered  before  the  Uoyal  Institution  of  Great 
Britain,  .January,  190H.     (London  :   RiRgs  &  Sons.)     Is. 

"  Die  Kovision  Elektrischer  Starkslronianlagon,"  By  Dopl.-Ing. 
Paul  Steam.  Vol.  XXXVIII.  of  "  liibliolhck  der  gesamten 
Tcchnik."     (Hanover :  Dr,  Max  .Jiinecke. I     M.H.OO. 

"  Regelung,  Unistouerung  und  Sicliening  dor  I  )ainpfturbinen 
fiir  ortsfeste  lietriebe.  Land- und  Wasaerfalirzoiigo,"  I'.y  Wilheliu 
Gontsch,     (London  :  Williains  iV  Norgato.)     M,  14. 

"  lindio-Tolegraphy,"  By  C.  C.  1".  Moncklon,  (Iiondon  :  Archi- 
bald Constable  &  (Jo.)     Cs,  net, 

"  Proceedings  of  the  Uoyal  Society."  Vol.  LXXX,  No.  H  539. 
Series  H.,  Itiological  Sciences.  (London:  Harrison  &  Song.)  '2s.  6d. 

"  A  Study  of  SplashoB."  Hy  A,  M.  'Worthington,  (London  : 
LongiiianH,  Green  A  Co,)     Cis.  (id.  net. 

"  lieilrago  Zur  Theorio  Der  Kabel."  By  Dr  Ing.  Leon  Lichteu- 
stein,     (Berlin:   li.  Oldonboiiig.)     Mil. 

"  iieport  of  the  ('Oiiiicil  of  the  City  niul  (iiiilds  of  London  Ineti- 
tule  for  1907."     (London:  City  and  ("iuilds  of  Lpndoii  liiBtitiite). 
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TRANSMISSION  OF  HIGH  POWERS  BY  CHAIN. 


The  accouipnnying  illustration  is  of  interest  us  nidicatins  the 
fxtondcd  use  of  chnin  K''f""'"g-  ^Vh('lC'lls  10  years  aso  !')0  h.p.  was 
considcroii  a  fairly  heavv  ilrivo  for  chains,  it  is  now  iiuito  usual  to 
transmit  up  to  200m.i>.  by  this  means.  Higher  powers  still  may 
bt'  transmittPil  by  standard  chains  using  several  strands,  but  the 
difticulty  with  this  method  is  that  the  load  may  not  he  evenl\  dis- 
Irilmted  over  all  the  chains. 

Two  drives  are  shown,  each  designed  for  transmitting  200  n.p. 
by  two  chains,  and  an  even  distribution  of  the  load  is  assured  by 
the  special  type  of  driven  wheel.  This  wheel  is  of  the  compensating 
type  and  c  insists  of  three  main  parts — viz.,  boss  with  eight  arms, 


gear,  but  also  in  the  electric  motor,  as  the  latter  is  freed  from  the 
vibration  which  would  be  set  up  by  a  train  of  spur  gearing.  The 
cover  has  been  removed  from  one  of  the  wheels  in  order  to  show 
its  construction,  and  it  will  be  noted  that  the  springs  are  of  two 
sizes,  which  are  placed  alternately  ;  the  larger  set  transmit  the 
power  and  the  smaller  soften  the  recoil. 

Messrs.  Hans  lienold,  the  designers  and  makers  of  tlie  cliain 
drives,  say  these  are  the  largest  spring  wheels  that  have  ever  been 
made  for  chain  driving  each  weighs  about  2  toas.  The  drives  are 
part  of  an  installation  to  transmit  over  500  ii  i'.  for  a  coaling  plant 
supplied  by  Messrs.  Head,  Wrightson  &  Co.,  of  Thornaby-on-Tecs, 
for  a  tidal  dock  in  .Tapan.  The  chains  shown  drive  hauling  drums 
from  electric  motors,  and  are  in  use  about  1 10  hours  per  week. 


View  of  Hans  Renolu  Chain  to  TiiANeMir  200  n.i. 


two  rings  bolted  to  the  arms  and  two  outer  toothed  rings,  one  for 
each  chain.  The  outer  and  inner  rings  have  projecting  lugs,  be- 
tween which  are  fitted  suitable  springs.  The  toothed  rings  are  inde- 
pendent of  each  other  and  act  separately  on  their  own  sets  of 
springs,  so  that  if  one  chain  tends  to  take  more  load  than  the  other 
it  simply  closes  its  set  of  springs  until  the  load  is  equalised.  In 
addition  to  this  compensating  effect  the  springs  absorb  irregularities 
in  the  load,  so  that  there  is  less  wear  and  tear  not  only  in  the  chain 


The  pinions  have  28  teeth,  and  are  15^  in.  diameter;  the  large 
spring  wheels  have  108  teeth,  and  are  60  in.  diameter,  the  width 
being  17A  in.  The  driving  wheel  makes  286  revs,  per  min.,  and  the 
driven  74,  so  the  ratio  is  practically  4  to  1,  and  the  chain  speed 
1,170ft.  per  minute.  The  chains  are  1]  in.  pitch  and  Sin.  wide,  the 
centre  distance  being  lift.  Sin.  Each  chain  has  a  breaking  load 
of  70,0001b.,  and  the  total  pull  on  the  drive  is  5,6501b.,  giving  a 
factor  of  safety  of  about  25  with  the  two  strands. 


MUNICIPAL,  FOREIGN  &  GENERAL  NOTES. 

^ 

APPOINTMENTS  VACANT  AND  FILLED. 

The  Board  of  Trade  are  prepared  to  receive  applications  for  the 
post  of  meter  tester  and  general  assistant  in  the  Electrical  Stan- 
dards Laboratory  ol  the  Board.  Applicants  must  state  their  prac- 
tical experience  in  instrument-shop  and  test  room  work  and  col- 
lege training  in  mathematics,  physics,  elementary  chemistry  and 
electrical  testing.  Commencing,  salary  £120,  rising  by  annual 
increments  of  il.  lOs.  to  £200  per  annum.  Applications  to  the 
Electrical  Adviser  to  the  Board  of  Trade,  8,  Richmond-terrace, 
Whitehall,  S.W.     See  an  advertisement. 

A  superintendent  is  wanted  for  electrical  manufacturing  shop. 
Applicants  must  have  had  first-class  experience  in  the  manufacture 
of  alternating  and  direct-current  machinery  of  all  sizes  and  shapes 
and  must  be  thoroughly  capable  of  managing  men.  Applications  to 
Messrs.  Vickers,  Sons  &  Maxim,  ShcfKeld.     See  an  advertisement. 

A  competent  electrician  is  wanted  for  erection  and  wiring.  Must 
be  able  to  take  charge  of  entire  plant  (d.c.)  if  required.  Applica- 
tions to  Dartford  Cement  Works  (Ltd.),  Dartford,  Kent.  See  adver- 
tisement. 


South  Shields  Council  have  appointed  Mr.  L  E.  Harvey,  assistant 
tramway  manager  at  Sunderland,  manager  of  the  South  Shields 
tramways.  The  names  of  the  candidates  in  the  short  list  were 
given  in_'our  last  issue. 

I'rof.  A.  M.  Worthington,  who  has  boon  headmaster  at  the  Uoyal 
Naval  Engineering  College,  Keyham,  for  many  years,  is  about  to 
retire,  and  will  be  succeeded  by  Mr.  John  Crocker,  the  senior 
assistant  master. 


Mr.  J  A.  Vice,  of  Gravesend,  has  been  appointed  engineer-in 
charge  at  Ilford  electricity  works. 

Aberdeen. — Electric  current  is  now  supplied  to  places  of  worship 
at  .'Id.  per  unit. 

Bargoed. — The  Rhymney  Valley  &  General  Electric  Supply  Co. 
are  laying  mains,  and  will  be  prepared  to  supply  electricity  in  this 
district  by  September. 

Beckenham  -An  inquiry  was  held  here  last  week  into  the  ap- 
plication of  the  Council  for  sanction  to  borrow  £5,107  for  exten- 
sions of  the  electricity  undertaking. 

Cardiff. — At  the  meeting  of  the  Electrical  committee  on  Monday 
it  was  announced  that  Hill's  Dry  Dock,  in  the  Bute  Docks  distric, 
which  had  become  a  customer  of  the  electricity  undertaking,  would 
take  energy  to  the  extent  of  from  800  h.p.  to  2,000  h.p. 

Dunfermline. — The  consulting  engineer  (Sir  Alexander  Kennedy) 
again  recommends  the  Council  to  lease  their  provisional  electric 
lighting  order  to  the  Fife  Electric  Power  Co.,  on  the  understanding 
that  the  undertaking  can  be  purchased  at  the  end  of  oO  years. 
Messrs.  Gibbings  &  Chauntler,  who  had  submitted  particulars  of  a 
scheme  for  electricity  supply,  have  now  withdrawn  from  the  field. 

Glasgow. —  Recently  a  report  was  prepared  by  the  town  clerk 
(Mr.  A.  W.  Myles)  and  the  tramways  manager  (Mr.  .Jai.  Dalrymple) 
on  the  relation  of  the  tramways  department  to  the  common  good, 
the  financial  position  of  the  department,  &c. 

The  report  states  that  the  total  ■■imoiuit  of  l>i)riowini'-  |iowcrs  at 
May  31,  1907,  was  £3,100,000.  Since  then  an  additional  £41,863  had 
been  obtained.  As  tlio  Tramw.ays  committee  have  subsoc|uently  de- 
cided to  increase  thr  number  of  cars,  and  also  to  put  iiiore  |)Iant  inta 
I'inkstoii  station,  it  will  bo  necessary  at  the  first  oppoitunity  to  .ask  for 
additional  borrowing  powers.    The  gross  amount  borrowed  from  the 
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commuii  good  w;is  £2,246,114.  Is.  5(1  ,  but  by  the  opeiatioii  of  the 
sinkiiijj  fund,  &<•.,  this  has  been  reduced  to  £1,679,974.  Os.  6d.  This 
debt  will  be  entirely  wiped  off'  by  1930.  The  gross  amount  expended 
on  capital  account  was  t'3, 104,060.  15s.  9d.,  so  that  the  department 
had  actually  expended  £4,060.  16s.  9d.  more  tlian  the  Corpora- 
tion had  powers  to  borrow.  The  capital  expenditure  did  not 
include  any  poition  of  the  ex|)enditure  on  the  old  horse  traction 
system  as  the  wliole  of  the  s^'stem  wliich  could  not  be  utilised 
as  part  of  the  new  electric  system  had  been  entirely  written  ott'. 
The  revenue  of  the  department  had  .shown  a  steadv  increase  from  y*  ar 
to  year,  and  reached,  for  the  year  ended  May  31,  1907,  £839,352,  tlia 
average  tralfic  revenue  per  car-mile  for  that  year  being  10'47d.  For 
the  current  year  to  date  the  average  was  10'46d.  The  working  ex- 
jicnditiu'e  was  keeping  very  steady.  The  day-to-day  maintenance  of 
the  permanent  way  was  still  higher  than  was  anticipated,  and  w'as 
likely  to  remain  so  until  some  form  of  construction  was  devised  which 
would  keep  the  rail  in  position  .and  enalile  the  track  to  withstand  the 
grinding  of  the  Glasgow  street  trartlc.  The  total  amount  of  the  de- 
preciation and  renewal  fund  was  £1,079,252.  18.s.  2d.  Considering 
that  the  capital  expenditure  iiad  Ijecn  over  .£3,100.000,  the  reporters 
consider  that  the  amount  provided  out  of  revernie  for  keeping  up  the 
undertaking  was  just  about  correct.  Owing  to  the  ra|iid  changes  in 
electrical  plant  it  was  considered  prudent  to  make  amjile  provision,  eo 
that  the  Corporation  might  lie  always  in  a  position  to  keep  the  equip- 
ment thoroughly  up  to  date. 

In  regard  to  the  sinking  fund,  the  .Scottish  Office  raised  a  point  in 
connection  with  the  capital  sum  expended  out  of  the  depreciation  and 
renewals  fund.  The  OtHce  considered  that,  even  although  that  sum 
was  not  actually  borrowed  from  the  pulilic,  it  was  necessary  to  charge 
revenue  with  sinking  fund  upon  it.  There  could  be  no  objection  to 
meet  the  views  of  the  Office  in  the  matter,  and  the  auditors  (Messrs. 
Kerr,  Andersons  &  M'Leod)  suggested  that  the  sim|)lest  way  to  carry  it 
out  was  to  create  a  debt  to  the  common  good  by  borrowing 
£876,708.  3s.  2d.,  which  was  the  amount  temporarily  drawn  from  the 
depreciation  and  renewals  fund  as  at  May  31,  1907,  and  on  the  same 
day  in\esting  the  amount  with  the  common  good  at  the  same  rate 
of  interest  as  was  charged  on  the  loan.  Tlie  effect  of  those  trans- 
actions would  be  to  increase  the  debt  from  £1,679,974.  Os.  6d.  to 
£2,556,682.  3s.  i8d.,and  on  the  other  side  of  the  balance-sheet  the 
amount  invested  would  be  increased  by  the  same  figure 
(£876,708.  3s.  2d.),  the  net  result  being  an  increased  sinking  fund 
charge  ot  £17.554.  3s.  3d.  This  w-as,  of  cour.se,  assuming  th.it  the 
arrears  of  sinking  fund  w-ere  not  dealt  with.  If  that  were  done  it 
would  mean  a  charge  for  past  years  of  £100,033.  6s.  7d.,  and  an  in- 
creased charge  for  the  current  years  of  .£26,374.  2s.,  but  it  was  not 
necessar\-  to  make  the  charge  retrospective. 

The  Tramways  committee  recommend  that  the  wishes  of  the  Scottish 
Office  in  regard  to  a  sinking  fund  on  capital  temporarily  borrowed 
from  the  renewal  and  de|5reciation  funds  be  acceded  to,  and  be  dealt 
w-ith  in  the  manner  suggested  by  the  auditors  of  the  tramways  depait- 
ment ;  the  sinking  fund  in  respect  of  these  borrowings  was  only  to 
take  effect  as  from  .Tune  1,  1907  ;  the  amount  to  be  set  ajiart  out  of 
revenue  for  the  current  year  being  lixed  at  £17,554.  3s.  3d.  ;  and  the 
interest  to  be  charged  by  the  City  Finance  committee  on  the  invest- 
ment of  the  renewal,  depreciation  and  reserve  funds  to  be  at  the  same 
rate  as  that  charged  fiom  time  to  time  on  money  borrowed  for  the 
tramways  dep.irtment  ;  and  further  consideration  of  the  rel  dion  of 
the  tramways  department  to  tlie  common  good  and  the  financial  [josi- 
tion  of  the  tramways  department  to  be  in  the  meantime  delayed. 

The  recei|)ts  of  the  tramways  department  for  the  year  ended  May  31 
were  £907,460,  compared  with  £887,381  in  1906-7,  an  increase  of 
£20,079.  The  innnber  of  passengers  cariied  was  nearly  230,000,000, 
nearly  2,000,000  over  last  year. 

Hammersmith  Willesden  Tramways. — The  new  tramway  route 
along  the  Wormwood  .Scrubs-road  to  Hammersmith,  linkine;  up 
AVillesden  Junction  with  the  Franco-British  Exhibition  at  Shep- 
herd's liush,  was  opened  on  Saturday. 

Hanley. — The  L.O.  Board  have  sanctioned  a  further  loin  of 
l"20,fj-l:i  for  extensiona  of  the  electricity  undertaking. 

At  the  recent  meeting  of  the  (Council  Mr.  Si'iiiih'iKi.n  stated  that  they 
would  have  to  pay  out  of  this  year's  income  £954,  represcniing  pay- 
ments which  would  have  been  made  to  the  sinking  fund  had  loiinsbaen 
raised  at  the  time  of  the  expcndil  me,  anil  t'i7^  for  prrnrincnt  work- 
racn'.s  wages.  They  would,  liowcver,  be  able  to  pay  these  amuunis 
out  of  the  year's  profits.  On  this  occasion  nothing  will  be  voted  in 
relief  of  rates. 

Hull-  .\t  the  me(^ting  of  the  Electric  Lighting  committee  list  week 
ft  report  by  the  chairman  (Mr.  j;.  ilangtr)  and  the  electrical  engi- 
neer (Mr.  II.  Bel!)  called  attention  to  tlio  increased  ofUciency  of  the 
new  metallic  lilaiiiont  lamps  recently  placed  on  the  market,  and  it 
was  consiJcred  it  would  he  wise  to  postpone  the  consideration  of  an 
extension  of  the  generating  station  so  as  to  gauge  precisely  thecll'ect 
of  the  new  lamps. 

Institute  of  Metals  -  In  connection  with  the  proposal  to  found 
n  new  institute  for  copper  and  brass  manufacturcH,  on  similar  lines 
to  the  Iron  and  Steel  Insti  ulc,  to  bo  called  the  Institute  of  Metals, 
the  inangnral  iiieiting  will  be  held  on  Wednesday,  Jitno  10,  at 
2:iI0  p.m.,  at  the  Institntion  of  Mechanical  IjigineerH,  Storey 's- 
Rate,  WcHtmiiioter.  Sir  Wm.  While,  K. (Mi.,  K.li.S.,  will  preside. 
The  hon.  sec.  is  I'rof.  11.  <'.  II.  Carpenter,  the  Cnivorsity,  Man- 
chester. Tlie  temporary  acting  Bccrotary  ia  Mr.  W.  11.  .Tohnson, 
cio  ltd.  Johnson,  Clapham  *  .Morris,  .Manchester. 


Light  Railways. — The  Ijight  Railway  Commissioners  have  re- 
submi'ted  to  the  Board  of  Trade  an  order  authorising  the  Portiiiadoc, 
Beddgelert  &  South  Snowdon  Railway  Co.  to  reconstruct  and  work 
the  railways  authorised  by  the  company's  1901  and  19  )4  Acts  as  a 
light  railway,  amending  capital  and  borrowing  powers,  extending 
time,  &c. 

During  May  seven  applications  were  lodged  with  the  Light  Rail- 
way Commissioners  for  light  railway  orders,  but  only  four  were  new 
schemes,  and  in  only  one  (the  Jlinster-on-Sea  scheme,  I4  miles)  is 
electric  traction  scheduled. 

Municipal  Telephony.  — La^t  week  the  Hull  Telephone  com- 
mittee stated  that  there  were  now  2,.'500  instruments  connected. 

The  gross  receipts  were  £9,5S7,  compared  with  €8,983  for  1906  7, 
an  increase  of  £578.  The  working  anil  maintenance  charges  were 
£5,596,  agaiii.st  £4,842.  During  the  year  the  expenditure  on  capital 
account  had  been  £1,882,  making  a  total  of  £54,747.  In  .accordance 
with  the  requirements  of  the  L  'i.  Board,  the  temporary  sinking  fund 
(£437)  had  been  applied  to  reduction  of  capital  debt.  After  paying 
interest  and  loan  charges  (£2,916)  the  neb  prolit  was  £1,055,  which  has 
been  .applied  to  the  following  piirpose-i :  I'reliminary  expenses  £214, 
transfer  to  reserve  fund  11,577. 

Penny  Post  to  America-  — In  the  House  of  Commons  en  Wed- 
nesday the  Postmaster  General  made  the  announcement  that 
America  had  accepted  his  proposal  for  the  establishment  of  a  penny 
post  between  the  two  countries.  The  reform  will  come  into  opera- 
tion on  Oct.  1. 

Poplar. — To  meet  the  increased  demand  from  the  London  \- 
India  Dock  Co.  the  Council  intend  to  lay  new  cable  and  duets  at  a 
cost  of  i'oy?,  existing  cable  of  the  value  of  £215  to  be  reclaimed,  A 
new  sub-station  is  to  ba  erected. 

Presentation.  — Mr.  .1.  B.  IlamiUon,  general  mxnager  of  the 
Leeds  tramways,  who  has  just  celebrated  his  silver  wedding  has 
been  presented  by  the  staff  under  his  control  with  a  large  silver  rose 
bowl,  a  pair  of  silver  candlesticks  and  a  meerschaum  pipe.  Prac- 
lically  the  whole  of  the  1,500  employes  subscribed  to  the  testimonial. 

Councillor  R.  A.  Smithson,  deputy-chairman  of  the  Tramways  com- 
mittee, presided  at  the  presentation  on  Wednesday,  in  the  unavoidable 
absence  of  Sir  .John  Ward,  chairman,  and  there  were  )>resent  repre- 
sentatives of  all  the  various  departments,  who  spoke  of  the  good  feel- 
iiig  which  exists  between  Mr.  H.iniilt  jn  and  his  st.itf. 

St  Helens. — The  Electricity  committee  have  applied  for  sanction 
to  a  loan  of  j610,426  for  extensions  of  the  electricity  undertaking. 

The  total  income  of  the  department  for  the  year  ended  March  w.i-s 
£19,476. 12s-,  and  the  expenditure  (including  interest  and  sinking  fund) 
£19,209.  12s  ,  leaving  net  [notit  £267,  which  has  been  place  1  to  reserve 

School  Lighting. — Beckenham  Council  have  applied  for  sanction 
to  a  loan  of  £220  lor  installing  the  electric  light  in  the  .\lex-inlra 
school  and  in  the  cookery  and  manual  training  centre. 

Sheffield. — An  unopposed  inquiry  was  held  on  Tucsdaj'  into  the 
application  of  the  Council  for  sanction  to  borrow  jE20,O0J  for  exten- 
sions of  the  electricity  undertaking- 

The  town  clerk  (.Mr.  K.  M.  Prescott)  said  that  £10,000  was  needed 
for  mains  and  sub-stations.  The  electrical  development  had  come 
about  in  spile  of  the  fact  that  Sheffield  g.as  was  siqiplied  at  the  remark- 
ably low  |)rice  of  Is.  4d.  [ler  1,000  for  domestic  use  and  Is,  Id.  for 
jiower.  During  the  last  8  or  10  years  there  had  been  an  increasing 
demand  for  electrical  energy,  |)articularly  for  power.  It  was  proposed 
to  extend  the  Neepsend  station,  opened  in  19J4,  and  that  w\is  one  of 
the  purposes  for  which  more  mone^"  was  ret-|uired.  The  L.(i.  Board 
might  allow  the  Corporation  some  little  latitude  in  meeting  the  de- 
mands of  their  growing  undertaking.  In  practice,  if  they  were  to  take 
.advantage  of  their  opportunities,  it  was  impossible  to  keep  strictly  t3 
the  estimate  figures. 

ConaciUor  Bennett  said  the  total  revenue  had  ri.sen  from  £24,342  in 
1899  to  £78,355  during  the  year  just  ended  The  cost  to  the  consumer 
had  been  reduced  from  3'88d.  per  unit  to  217d.  per  unit.  There  were 
now  1,037  motors  installed,  representing  9,674  11  P. 

South  Shields.— At  the  meeting  of  the  Council  on  Wednesday 
the  mayor  (Councillor  Ci.  Wyle),  in  moving  the  adoption  of  the 
Tramways  committee's  annual  report,  said  that,  notwithstanding  a 
bad  summer,  tliorc  was  a  balance  of  £11,700.  and,  after  paying  re- 
demption and  other  charges,  there  was  a  net  profit  ot  £2.H8ti.  It 
was  proposed,  in  view  of  the  highly  satisfactory  year's  working,  to 
add  the  name  of  the  present  manager  (Mr.  .1.  Wilson)  to  the  list  of 
selected  candidates  for  the  post  of  manager  of  the  tramways,  hut 
this  was  r('j(  cted  by  2(i  votes  to  2-1. 

Spanish  Government  Telegraph  Cable.  —  The  "  Madrid 
(iazelte"  of  May  22  contains  an  authorisation  to  the  Spanish 
(iovermnont  to  call  for  tenders  for  the  construction  and  installation 
of  a  submarine  telegraph  cable  from  Cadiz  to  'I'enei'ille,  thence  to 
(irand  Canary,  I'aliiias  anddomera,  from  the  latter  island  to  llicrro, 
from  (Irand  I'anary  to  I'liertovontnra  and  thence  to  Lan/.urotc. 
TeinUus  will  be  invited  during  I'.Ml.s.  The  cost,  not  to  oxoocd 
.'■),()00,()0()  pesetas  (about  £172,41:1;,  is  to  be  distributed  over  two 
years.     Local  represontnlion  is  necessary  to  enable  liiim  to  lender. 

Stepney.— Tenders  are  to  be  invited  for  annual  supplies  of  meters, 
arc  lamp  carbons,  \c. 
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Stoke  Newington. — At  the  meeting  of  the  council  last  week, 
Alil  \V  \V.  kjavery  gave  a  sketch  of  the  progress  of  the  electricity 
(lepnrliiipiif. 

Ho  <aiil  th  It  lor  thf  yi'iir  I'lulcil  Miirih,  11IU7.  tliere  was  a  (Illicit  nt 
£8!'-.  I'l-^.  II  I.,  whiih.  iiiulcr  their  ai;rt»i'inrnl  with  tlir  North  M(lro|iiilitaii 
Kloitrii'  I'owrr  Supply  Co..  wa<  rcfiiiuleii  to  the  Coimril.  'I'lic  half  year 
piiiU';!  .Srpl.  Ii-it  showed  a  niarkt'il  iniprovi'rm-iit.  an. I  the  aiiimiit  to  last 
.Marh  showoil  ii  surplus  on  the  hilf-yonr's  workiiis;  of  l'S47.  ISs.  7(1.  »  In 
adilitioii  to  that  the  (-'otiniil  had  ili:iri.'i>d  f!M.  1!U.  fur  roll-'ilioii  and  pstab- 
lishini'iit  chartirs.  and  theri'fort'  tht'ri'  was  a  surplus  of  tll.">(>.  Tlu*  avt  i-ajre 
cost  to  the  Counril  of  llu'  low-ti-nsion  current  distrilmtt'd  was  2.t)ftd.  per 
unit.  Th"  units  dislriliutod  wciv  i:i7.4S(i.  v.hiih  on  that  sum  showed 
routlily  tint  they  hid  re /eived  current  to  the  v.ihie  of  tLLM).  There- 
fore, althonjih  that  was  only  the  second  year's  working,  and  allliouj.'h 
during;  the  lirst  year  they  paiil  to  Hackney  at  a  much  hijcher  rate  than 
now.  they  were  within  £201)  of  heini;  ahle  to  say  that  the  inidertakin;;  was 
ill  such  a  position  that  they  could,  if  they  liked,  take  over  the  risk  on  their 
own  shouliiers,  and  it  n»ii;ht  he  considered  as  ipiite  certain  that  next 
year's  working;  would  show  a  pr*>tit.  The  numiier  of  customers  had 
incre:»:>ed  to  l.">(i.  while  the  e(|uiv;ilent  number  of  .S  i-.p.  lanijt^  coniu-cted 
had  increased  to  over  Kl.DOO.  They  were  advised  by  their  eonsidting 
engineer  that  if  the  ]jresent  rate  of  increase  continueil  it  would 
be  neeessary,  by  Nov.  next,  either  to  have  in  working  order  their  small 
geueratinK  station,  the  scheme  for  which  had  already  been  approved  by 
the  t'ouiK-il.  or-  t«)  put  in  another  motor  «;enerator. 

Theatre  Lighting. — The  new  Blackburn  Theatre  Royal,  which 
is  being  rebuilt  by  Messrs.  J.  Parkinson  &  Sons,  of  Blackpool,  will 
have  a  complete  electric  lighting  installation. 

Wednesbury.  On  Monday  the  chairman  of  the  Light  comuiittee 
(Mr.  Grifliths)  said  that  the  L.G.  Board  had  sanctioned  the  whole 
loan  required  in  connection  witli  the  electric  ity  undertaking,  with 
the  exception  of  about  iSOO  for  overhead  wires,  whicli  was  under 
consideration  by  the  Board  of  Trade. 

The  work  of  layinfr  down  the  new  plant  was  being  pushed  forward 
as  fast  as  possible,  and  at  the  earliest  possible  moment  the  arrange- 
ment by  which  the  Corporation  would  genera'e  their  own  electricity 
would  be  put  into  force.  He  referred  to  the  notice  given  by  the  Mid- 
land Electric  Corpn.  for  Power  Distribution  of  their  intention  to  lay 
mains  for  the  supply  of  electricity,  and  remarked  it  was  unnecessary 
to  say  more  than  that  such  a  course  met  with  the  disapproval  of  the 
Corporation. 

Wigan. — On  Wednesday  the  Electric  Light  committee  made  re- 
cotnmendations  for  the  remjdelling  of  the  Wigan  and  Pemberton 
electricity  works  at  an  estimated  cost  of  £'3ti,5u0.  These  recom- 
mendations were  mide  on  the  authority  of  the  consulting  engineer 
and  the  borough  electrical  engineer,  and,  after  discussion,  were 
adopted  by  the  Council. 

York. — An  adjourned  inquiry  was  held  on  Tuesday  intj  tli3  ap- 
plication of  the  Corporation  for  sanction  to  borrow  j631,604  for  excess 
eipenditure  and  for  extensions  of  the  electricity  undertaking,  &.c. 

The  city  electrical  engineer  (Mr.  .1.  \V.  H.mi';)  said  the  Corporation 
paid  £1,571  for  public  electric  lighting. 

The  CiTir  Treasdrer  said  the  total  capital  expenditure  was 
£125,254.  6s.  4d. 

After  examining  the  particulars  of  expenditure  for  a  series  of  years, 
the  IxsPEiTOR  asked  if  the  Corporation  would  care  to  adopt  the  alter- 
native of  asking  for  the  money  for  a  much  shorter  period,  and  not  at- 
tempt to  explain.  Tliat  course  had  been  followed  where  it  was  found 
impossilile  toexplain,  and  the  period  had  then  varied  between  live  and 
12years.  He  pointed  out  that  four  years'  .sinking  fund  was  due  on  over 
£20,000,  which  would  mean  quite  £3,000.  The  capital  expenditure 
was  already  so  high  and  had  been  going  on  for  eight  years  that  it  was 
very  necessary  for  him  to  .see  that  the  capital  expenditure  was  kept 
down,  and  to  see  that  no  items  applied  for  now  were  other  than  those 
properly  ch.argeable  to  capital.  Certain  travelling  expeii.ses  included 
in  the  amounts  wotild  not  be  allowed. 

Mr.  H.AME  urged  that  it  was  to  the  credit  of  the  Electricity  com- 
mittee that  they  had  something  in  the  way  of  buildings  and  machinery 
t'l  meet  future  requirements. 

The  Inspector  said  it  was  clear  that  all  the  capital  expenditure  had 
It  en  incurred  before  Mr.  Hame  came  to  York. 

I  In  Wednesday.  Mr.  H.vme,  replying  to  questions,  stated  that  the 
Works  cost  was  I'DTd.  per  unit,  and  the  capital  charges  1'4W.,  a  total 
of  2'51d.,  and  they  sold  energy  at  2'5d.  per  unit.  The  gross  revenue 
for  the  year  ended  March  31,  li903,  was  fl5,824,  an  increase  of  £2,000  on 
1907;  the  less  on  1908  being  £19.  They  had  no  depreciation  fund. 
The  accumulated  deficit  on  revenue  .account  amounted  to  t'5,000 

The  Is'srECTOK  asked  for  ;i  return  to  be  made  of  the  interest  which 
had  been  paid  on  revenue  deficits,  and  for  other  information,  show  ing 
the  income  derived  from  particular  streets  and  from  the  service  sup- 
plietl  by  each  distributor. 

Aid.  Meyer  (chairman  of  the  Electricity  committee)  said  the  pre- 
sent connuittee  were  very  much  alive  to  the  neoessity  of  keeping  their 
capital  ex|)endituredowu. 

The  Inspector  pointed  out  that  the  amounts  to  be  sanctioned  on 
suspense  account  were  not  to  be  all  expemled  before  the  accoujit  was 
closed  ;  the  accounts  must  be  closed  and  the  unexpended  balances  car- 
ried forward  to  tide  them  over  the  perioil  between  the  closing  of  the 
accounts  and  obtaining  sanction  for  fresh  loans.  He  would  adjourn 
the  inquiry  sine  die  to  see  if  he  requireil  to  make  fresh  inijuires  re 
certain  figures  when  he  had  tiie  information  relating  to  two  building 
contracts  for  which  he  hail  asked. 


Dinner.— The  third-year  students  of  the  Central  Technical  Col- 
lege are  holding  their  annual  dinner  at  the  (iaiety  Kestaurant, 
London,  on  18ih  inat.,  at  7:30  p.m.  Prof.  W.  K.  Dalby  will  preside, 
and  all  old  Central  men  are  invited  to  attend.  Tickets  (7s.  each)  from 
the  hon.  sec.  (Mr.  C.  H.  Russell),  Ingram  House,  Stockwell,  S.W. 


ELECTRICITY  SUPPLY  AND  TRAMWAY  ACCOUNTS 


Aberdeen. — The  receipts  of  the  tramways  department  for  the 
year  ended  May  31  were  t'71,07H,  a  decrease  of  X'693  compared 
with  1906-7.  The  number  of  passengers  carried  was  16,63'J,30J,  a 
decrease  of  286,227. 

Aldershot  The  total  income  of  the  electricity  department  for 
the  year  ended  March  .'U  was  i;3,958.  9s.  Id. 

Expenses  were  £2,209.  10s,  9d,  leaving  gross  profit  £1,750.  18-.  4(1. 
Interest  absorbed  £807.  7s.  83.  and  .sinking  fund  instalments 
£868.  Is.  4d.,  leaving  the  net  profit  £75.  9s.  9d.  214,292  units  were 
sold,  and  the  maximum  load  was  234 kw.  17  new  con.sumers  were 
added  during  the  year,  and  the  equivalont  of  13  652  8  c.p.  hvinjis  is  now 
connected.  Total  works  costs  were  l-66d.,  and  total  costs  2  59d,  per 
unit.     Total  ca|iit,al  expenderl  is  £27,783,  an  increase  of  £887.  18i.5d. 

Birmingham. — The  accounts  of  the  electric  supply  and  tramways 
departments  were  presented  to  the  Council  on  Tuesdav. 

The  chairman  of  the  Electric  .Sujiply  committee  (.Mr.  El.i,.\ way)  said 
that  the  chief  features  of  the  report  were  the  growth  of  the  output 
and  the  further  decrease  in  works  costs.  The  increase  in  supply  for 
traction  was  expected,  and  the  figures  relating  to  the  year  could  not 
be  compared  with  the  previous  year  because  the  tramway  department 
was  only  at  full  work  for  three  months  of  1906.  He  believed  the  engi- 
neer's estimate  for  the  tramway  supply  had  been  exceeded  by  about 
1,000,000  units.  The  estimate  was  10,000,000  units,  and  the  figures 
had  worked  out  at  a  little  over  11,000,000.  The  increase  in  private 
supply  for  lighting  and  power  was  particularlj-  noticeable.  In  1906-7 
the  increase  was  30  per  cent. ,  but  during  the  past  year  the  increase 
had  been  37  per  cent  in  units  and  25  per  cent,  in  monej'  value.  The 
bulk  of  the  increase  had,  however,  been  derived  from  power  supply. 
The  increase  in  motor  connections  was  3,491  u.P,  comparins;  with  an 
increase  of  2,570  ii.p.  in  the  previous  year.  Two  years  ago  the  whole 
of  the  motor  connections  amounted  to  just  over  3,000  h.p.,  aud  now 
the  total  was  over  6,000  ii.p.  The  motors  the  department  had 
connected  up  during  the  year  had  \erv  largely  replaced  steam  plant. 
In  1904,  when  they  first  spoke  of  the  erection  of  the  Summer-lane 
station,  it  was  estimated  that  it  would  keep  the  department  going 
until  1914  on  the  basis  of  an  annual  increase  of  about  10  per  cent.,  but 
if  the  increases  continued  at  the  rate  of  30  and  37  jier  cent.  — and 
there  was  reason  to  think  they  would — the  station  would  be  fully  oc- 
cupied at  a  much  earlier  date.  In  19D6-7  the  works  costs  came  out  at 
106d.,  and  last  year  0-766d.,  while  they  had  to  pay  about  £2,0J0 
more  for  fuel.  VVorks  costs  comparel  satisfactorily  with  those  in 
other  large  towns.  They  were  rather  !iea\ily  hit  by  interest  and 
sinking  fund  charges.  The  department  generated  twice  as  many 
units  as  in  the  previous  year,  and,  therefore,  the  expenditure  on  coal 
and  other  fuel,  &c.  (£21,000)  showed  that  considerable  economy  had 
been  exercised,  as  £15,000  was  spent  in  1906  7.  All  the  figures  in  the 
revenue  account  showed  large  increases,  because  last  year  there  was  a 
full  year's  working  for  the  whole  of  the  Summer-lane  station  and  sub- 
stations. Repairs  and  maintenance  of  mains  came  to  £4,596,  against 
£2,371,  and  general  establishment  charge-s  £2,831,  against  £1,870. 

The  total  revenue  of  the  tramways  department  was 
^289,556.  12s.  9d.,  including  i.'-286,254.  12,  7d.  net  traffic  receipts. 
Total  expenses  were  jeiG8,444.  14s.  7d.,  leaving  £121,111.  \tis.  2d. 
to  meet  mterest,  sinking  fund,  &c.  £37,037.  73.  8J.  was  placed  to 
reserve,  leaving  i;35,00()  tor  relief  of  rates. 

Mr.  Harrison  Barrow  ,  who  presented  the  report,  stated  that  the 
permanent  way  had  cost  £377,320,  or  £6,800  per  mile  of  single  track. 
Street  widenings  came  to  £234,644,  but  £80,000  had  been  transferred  to 
public  works  department,  leaving  t.he  charge  to  the  tramways  depart- 
ment £154,644.  The  overhead  equipment  cost  £50,798  equal  to  £1,500 
per  mile  of  .single  track.  The  total  capital  expenditure  was  £943,427. 
Trafiic  expenses  came  to  £76,069,  comparing  favourably  with  other 
towns  in  the  cost  per  car-mile  run.  The  general  expenses  were  £27,089. 
The  amount  paid  for  compensation  for  accidents  was  about  2J  per 
cent,  of  revenue.  General  repairs  and  maintenance  amounted  to 
£29.012.  The  amount  spent  on  permanent  way  was  only  £6,628. 
Tratfic  receipts  from  Corporation  t-ars  were  £324,838.  from  the  Bir- 
mingham and  Midland  Tramways  .Joint  committee  for  the  company's 
cars  running  over  Corporation  lines  £31,069,  and  from  sundi}  tratiic 
receipts  £718,  total  £336,685.  From  that  sum  was  deducted  £70,430 
payable  to  other  authorities  in  respect  of  Corporation  cars  running 
over  their  lines,  leaving  the  net  traffic  receipts  ut  £286,254.  On  the 
city  lines  75.6 Jl,  195  pas.sengers  were  carried,  and  the  percentage  of 
working  expenses  to  receiiits  was  58. 

Bridlington. — There  was  a  gross  profit  of  £90  on  the  past  year's 
working  of  the  electricity  department.  After  ma'iing  provision  for 
interest  and  sinking  fund  the  deficit  was  £270. 

Burton  on  Trent. — The  annual  report  of  the  tramways  depart- 
ment for  the  year  ended  March  31  states  that  the  total  income  was 
X15,921.  183.  5d.,  compared  with  Jei6,.329.  bs.  Id.  in  1906-7. 

Expenses,  including  interest  and  sinking  fund,  were  £17,013.  2s., 
showing  a  deficit  of  £1,121.  3s.  7d.  3,221,59b  passengers  were  carried, 
compareti  with  3,383,527  in  1906.     The  car-miles  run  were  430,913, 
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:if»aiiiot  421,317,  and  the  operatiiiff  expenses  were  585cl.  per  car-mile. 
Tlic  general  manager  (Mr.  1'.  J.  Pringle)  attrilnites  the  drop  in  traffic 
receipts  to  local  trade  de]iression  and  the  wet  summer.  The  report 
also  states  that  tliPi'e  li've  been  practically  no  cases  of  personal  in- 
jury, and  oidy  £1.  10s.  was  |)aid  in  cl.aims,  this  lieing  the  lowest  fignie 
recorded  liy  the  dep:irtment.  The  total  amount  )iaid  during  the  last 
three  ye.irs  was  £17.  15s.  6d.,  a  ligurc  which  was  probably  a  record. 
Considering  theirannual  mileage  in  somewhat  narrow  streets,  combined 
ivith  so  man\'  level  crossings.  Mr.  Pringle  thinks  that  their  inspectors, 
drivers  and  conductors  .should  .again  be  given  every  credit  for  having 
assisted  in  such  a  result. 

Bury  (Lanes.). — The  total  income  of  the  electricity  department 
for  the  year  ended  March  31  was  £17,094.  17s.,  including 
£10,569.  6s.  4d.  net  from  the  sale  of  electricity  for  lighting, 'power 
and  traction. 

Working  expenses  were  £7,584.  Is.  3d.,  leaving  gross  profit 
£9,510.  15s.  9d.  to  meet  interest  (£2,583.  15s.  6d.)  .and  .sinking  fund 
(£2,900.  15s.  9d.).  The  net  profit  was  £4,026.  4s.  6d.,  of  which  £1,000 
was  applied  in  relief  of  rates,  and  the  balance  (,£3,026  4s.  6d.)  trans 
ferred  to  reserve.  The  tot;il  cajiital  expended  is  £91.^92.  Os.  9d.,  an 
increase  of  £6,C33.  Os.  4d.  on  the  year.  5,115,656  units  were  generated, 
and  3,004,403  units  «  ere  sold  (1,382,529  to  private  consumers,  1,563,744 
to  the  tramways  department  and  68,130  for  pulilic  lighting).  The 
t<jt.al  maximum  supply  demanded  was  1,675  kw.,  and  the  load  factor 
20'5  per  cent,  (against  16'8  per  cent.).  There  are  510  consumers,  with 
an  equivalent  of  75,650  8c  ii.  lamps  connected.  Steady  piogre.ss  con- 
tinues to  be  made  in  the  use  of  electric  motors  for  industrial  purppse-s. 
Dining  the  year  19  'iiotors,  equal  to  174  ii  i'.,  have  been  hired  out,  ajid 
32  motors,  eciual  to  310  u.r..  have  been  put  in  Ijy  consumers  at  their 
own  co.«t.  There  are  now  69  hired  motors,  equal  to  593^  ii.i'.,  and  140 
privately  owned  motors,  eijnal  to  9361  n.i'.,  connected,  making  209 
motors  and  1,530  ii.i'  During  the  year  extensions  of  mains  ctpuxl  to 
1,310  yds.  were  laid.  A  500  kw.  steam  dynamo  (Siemens  dynamo  and 
Belliss  engine),  a  Galloway  Ijoiler,  &c.,  were,  added  to  the  generating 
plant,  (ienerating  costs  w  ere  0'58d.  per  unit  (against  0  62d  )  and  total 
costs  102d.  (against  l-2d.). 

Croydon.  —  The  net  profit  on  the  past  year's  working  of  the  elec 
tricity  undertaking  was  X'12,24'2.  Os.  lid.,  and  the  total  sum  avail- 
able i£14,490.  9s.  8d. 

The  reserve  and  renewal  fund  now  amounts  to  £22,410.  8s.  8d. 
The  electricity  committee  recommend  that  £12,000  be  placed  to 
reserve  and  renewals,  the  balance  to  be  carried  forward.  The  reserve 
and  contingency  fund  is  now  etjual  to  10  per  cent,  of  the  capital. 

Aid.  Mii.i.KR  (chairman  of  the  Electricity  committee)  paid  a  high 
tribute  to  the  work  of  the  chief  engineer,  Mr.  Cramb. 

An  unopposed  inijuiry  was  held  here  last  week  into  the  applica- 
tion of  the  Council  to  borrow  £13,500  for  extensions  of  the  electricity 
undertaking. 

Dundee.— The  accounts  of  the  electricity  department  for  the  year 
ended  April  30  have  just  been  issued  and  show  a  very  satisfactory 
state  of  affairs.  The  number  of  units  generated  was  4,719,085,  an 
increase  of  708,000  over  1906-7,  while  the  revenue  is  £34,973,  an 
increase  of  £'3,870. 

.\  vcrv  large  item  in  this  ycar'saccounts  is  the  increase  in  the  coal  account 
which  is  £3,000  over  last  year.  The  gross  profit  was  flS.'i.")!).  out  of  which 
interest  and  sinking  fund  absorbs £!l.57S.  while  the  Electricity  conmiittee 
have  again  adojitcd  .Mr.  llichardson's  recommendation  to  reduce  the 
capital  debt  of  the  undertaking  by  tran.sfprring  £.">.3H0  from  the  capital 
account  to  revenue,  the  balance,  with  the  amount  from  last  year,  leaving 
a  net  [)ro(it  of  £1,078.  During  the  last  four  years  ncaily  £24,000  has 
been  paid  out  of  revenue  account,  a  large  part  of  which  has  gone  to  reduce 
the  capital  del)!,  while  the  balance  has  been  employed  for  thi'  extensive 
.dtcratinns  at  the  power  station.  The  comniiltee  have  approved  Mr. 
Hichardson's  suggestions  in  regard  to  the  price  to  he  charged  to  power 
users  (a  sliding  scale  with  a  maximum  of  2U1.  per  uitit.  and  consunurs  with 
a  large  load  factor  as  low  as  0-4.'>d.  jier  unit).  The  price  of  current  for 
the  tramways  has  also  been  reduced  from  l{d.  to  IJcl.  per  unit.  The 
mininnnn  charge  has  been  abnlishe<l,  as  Mr.  Richardson  r-onsidcrcd  it 
was  more  an  irritant  to  consumers  than  of  real  utility.  .\  new  fcatui'c 
of  the  chargCH  for  next  year  is  that  for  electric  signs,  which  shonlil  lend  lo 
make  this  form  of  advertisement  very  )io]inlar.  l'"or  the  tirsi  200  luiits 
the  charge  is  31(1.,  and  all  units  above  this  amount  1  .Jd.  per  unit.  The 
work  of  ereetiiig  the  new  generating  station  is  being  pushed  on  with  all 
8peed,  most  of  (he  (  ontrails  having  now  been  placed,  and  it  is  hoped  that 
everything  will  he  completed,  and  the  station  running  in  lime  for  ni-xl 
winter's   load, 

Eastbourne.  It  was  reported  to  the  Council  on  Monday  that 
there  was  a  net  profit  of  i;2,214  on  the  working  of  the  electricity 
dcpartmoBt  for  the  past  year.  The  Kleetric  Light  commiltoo  have 
been  mstnictcd  to  consider  the  question  of  extending  the  public 
electric  lighting. 

Leyton. — According  to  the  I  )iBtrict  Auditor's  report,  the  gross  profit 
on  the  year's  working  of  the  oloctricity  undertaking  was  .£11,106, 
and  after  paying  interest  and  .^inking  fund  the  balance  was  Xit3(). 

On  the  tramway  undertaking  there  was  a  deficit  of  £;6,0I'2. 

Luton.-  The  accounts  of  the  electricity  department  \vere  adopted 
by  the  ('oimcil  last  week.  The  gross  profit  was  t'.'i.DlH. '2s.  7d.,  and 
after  )iaying  intcresl  and  sinking  fund,  the  net  profit  was  X1,2GU, 
49.  Ud.,  out  of  wliich  X'030  has  been  devoted  to  relief  iit  ratoa. 
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"THE  ELECTRICIAN  "  ELECTRICAL  TRADES' 
DIRECTORY  AND  HANDBOOK.— The  igo8  Edition 
of  the  Big  Blue  Book,  price  15s  ,  or  post  free  in  the 
United  Kingdom,  15s.  gd.  The  new  and  enlarged  volume 
brings  a  great  mass  of  statistical  and  technical  data 
quite  up  to  date,  and  the  Directorial  Division  has  been 
thoroughly  revised  and  amplified. 

All  branches  of  Electrical  Engineering  and  Industry 
are  fully  treated,  and  Electro-Financial  matters  have 
received  every  attention  in  the  new  volume,  which  aggre- 
gates more  than  2,000  pages.  The  Directory  Division  is 
complete  and  thoroughly  accurate,  and  has  been  com- 
pletely revised.  All  mere  lists  of  members  of  Societies 
and  Institutions  (so  easily  and  cheaply  available)  are 
excluded,  as  quite  unreliable  for  Manufacturers'  and 
Dealers'  purposes.  The  full  set  of  valuable  S:atistical 
and  Engineering  Tables,  &c.,  have  been  very  carefully 
revised  and  extended,  and  remodelled  into  handy  book 
form  ;  these  are  included  in  the  igoS  Blue  Book,  miking 
it  the  most  complete  book  of  the  kind  ever  published. 


BLBCTRIGITY  SUPPLY  TABLES  AND  DATA. 


The  Series  of  comprehensive  Tables  of  Statistical  and  Engineering 
Data  relating  to  Electricity  Supply  Undcrtal£ings  of  the  United 
Kingdom  for  Lighting.  Power  and  Traction,  are  now  completed 
and  can  bo  obtained  price  6s.  6d.,  post  free  7s. ;  or  printed  on  bard 
paper  at  8s.  6d.  per  copy. 

The  book  contains,  in  addition  to  the  aboTC-mcntioned  Tables 
for  ttao  United  Kingdom,  Lighting,  Power  and  Traction  Tables  of 
Colonial  and  some  of  the  important  Foreign  Electricity  Supply 
and  Tramway  and  Railway  Undertakings. 

The  complete  set  of  Tables  forms  an  exceedingly  valuable  gronp 
of  data  and  statistics  in  a  form  specially  designed  for  ready  refer- 
ence and  comparison. 

An  Index  to  the  entire  gronp  of  Tables  precedes  the  main  sheets. 


SPECIAL   NOTICE. 


NOW  READY.-Vol.  LX.  of  "  The  Electrician  "  (1,016  pagcs^, 
nound  in  strong  cloth.  Price  17s.  6d.;  post  free,  18s.  6d.  Also  ready 
Cases  for  Binding.     Price  2s. ;  post  free,  2s.  3d. 

A  complete  set  of  "The  Electrician  "  (1860-1865— 1878-1908)  can 
be  siip[ilied.  A  number  of  odd  volumes  and  some  odd  old  back  num- 
bers, to  help  in  making  up  complete  sets,  are  also  now  available. 


Nottingham. — The  annual  report  of  the  Electricity  cominittco 
stales  that  the  demand  for  electric  current  continues,  and  several 
extensions  of  mains  have  been  carried  out  during  the  year. 

The  city  electrical  engineer  (Mr.  11.  Tai.i-.ot)  reports  that  no  addi- 
tional plant  has  been  rc(piircd  owing  to  the  increased  number  of  con- 
sumers who  have  taken  advantage  of  highetliciency  metallic  lilamcnt 
lamps.  The  lapaeitv  of  the  plant  at  the  three  gi^ueraling  stations  is 
as  follows:  Talbot-street  8,925  n  !■. ,  8t.  Ann's  6,040,  Easteroft  dc- 
.strui:tor  720  ;  total  15,685  Tbc  number  of  applio.itions  for  suppl)'  of 
electricity  at  March  31,  1908.  was  3,462 (compared  with  3,257in  1907), 
representing  the  etpiivalent  of  349,699  8  c. p.  I.imps.  There  were  841 
motors,  representing  3,418  n.i'.,  .an  increase  of  99  motors  and  484  11. r. 
The  number  of  units  sold  during  the  12  months  was:  For  lighting 
4,112,648,  jiowcr  1,709,208,  taction  5,294,979,  total  11,116,835,' an  in- 
cie:isc  of  1,586,739  units.  50'95  per  cent,  of  the  units  u.sed  for  private 
lighting  were  :it  the  reduced  rate  of  IJd.  per  unit.  Sale  of  current 
realised  £89.380,  public  lighting  .€1,541,  and  meter  rent  £1,491,  totjvl 
inct>me  ,£92,794.  Expenses  were  ,£47,087.  The  balan.'c  was  £45,706. 
of  which  £13,681  went  in  interest,  £12,654  in  repayment  of  loans  and 
£11,500  in  aiil  of  general  district  r.ite,  4:5,500  being  transferred  to 
reser\  c, 

Southport. — The  annual  report  of  the  tramways  nianagor,  Mr. 
.1 .  T.  Kendrew,  states  that  the  gross  receipts  for  the  pixst  year  have 
amounted  to  tlH/.llCi  (increase  1'I3:!)  and  the  expenditure  to 
£11,391  (increase  llOH).  The  gross  profit  was  t'7,f)21  (increase 
.£•204),  and,  after  paying  t3,S3."i  interest  on  capital  and  i;3,2()!l  to 
sinking  fund,  there  reniaiiis  a  net  profit  of  , I' 1 17. 

Stinderland,— On  the  past  year's  working  of  tho  electricity 
undertaking  tlicre  was  a  deficit  of  £l,iMIS,  besides  hid  or  doubtful 
debtB  aiuonnling  to  £2,000.  Tho  department  had  csliinated  for  an 
output  of  10,0(i2,000  units,  but,  owing  to  local  dopression,  the  actual 
output  was  (udy  H,014,.V23  units. 

Swansea.  U  is  estiniftted  that  Ihojpast  year's  working  of  the 
electricity  ilcparfnient  will  show  sulUcionl  profit  to  wipe  olT  the 
deficit  of  C  t.'iO  and  lo  leave  a  net  profit  of  about  ili'iOO. 
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Tunbridge  Wells.     The  net  profit  on  the  past  year's  workinR  of 

the  eli'Ctricitv  department  was  over  CI, 100. 

The  tot.il  i'lioomo  (less  £103  for   barl  dt-lits)  was  t'ia.675.  6s  9(1.,  in- 

l.pliii'.'    L'14,10a  from  the  sale  of  elcctiicity.      Tlie  evpeiKliture  was 

'Ori3s.    5il.,   iii.'luctiii<r  £5.739  for  fji'iieration,  tl.180  fur  salaries 

iiiaoai;eiiienl    expenses,    1752   for  ilislril.iitioii,    £7'19    fm     |iiililic 

-  aniil'SIS  foi  rents,  rates,  taxes  anil  insiiranrc,     £r).845.  13s.  4il. 

carrieil     lo     net     revenue  ;  interest  ami    loan  eharj^es  alisDrlieii 

t...u3    16s.  5il.,  leaviiij;  £1,141.  17s.  lUl.     The  ea|iit.il  cxiiendil  cue  is 

f8i.82(v 

Warrington.— On  Tuesday  the  Mayor  (AUl.  Smethurst)  said  the 
profit  on  tlie  past  year's  working  of  the  tramways  showed  an  in- 
crease of  il,'!:07  over  l'.iO(i-7,  but  there  was  a  decrease  of  revenue 
in  the  electricity  department  of  £80;!,  and  the  working  expenses  had 
increased  owing  to  the  high  price  of  fuel. 

West  Hartlepool. — The  accounts  of  the  electricity  department 
for  the  past  year  were  presented  to  the  Council  on  Tuesd.ay,  when 
.\ld.  MacKarlauc  said  that,  after  paying  all  expenses  (including  in- 
terest and  sinking  fund,  amounting  to  ili.OOO)  there  was  a  small 
prefit. 


TRADE  NOTES  AND  NOTICES. 


TENDERS  INVITED. 

The  electricity  and  tramways  department  of  Nfu-porl  (Mon.)  Cor- 
poration invite  tenders  and  prices  for  c.c.  and  a.c.  prepayment 
meters  from  1  to  10  amperes,  and  for  Id.,  lid.  and  Is.  Particulars 
and  pricf  s  to  the  borough  electrical  engineer  and  tramways  mana- 
ger, Mr.  II.  Ceilings  Bishop,  Town  Hall,  Newport,  Mon.  See  an 
advertisement. 

London  County  Council  invite  tenders  for  the  manufacture, 
supply  and  delivery  of  tramway  feeder  pillars.  Tenders,  upon 
otbcial  forms,  to  be  obtained  from  the  clerk  of  the  Council,  Mr.  G.  L. 
Gomme.  County  Hall,  Spring  Gardens,  S.W.,  by  11  a.m.  on  Tues- 
day, Jnne  23.     See  also  an  advertisement. 

Ioiirf.>ri  County  Council  also  want  tenders,  by  11  a.m.  June  30, 
lor  the  road  work  and  plate  laying  in  connection  with  the  construc- 
tion of  tramways  on  the  underground  conduit;  system  from  Dulwich 
Library,  Lordship-lane,  to  Forest  Hill.  Forms  offender,  &c.,  from 
the  Chief  Engineer,  Spring  Gardens,  S.W. 

Ilford  Urban  District  Council  invite  tenders  for  supply  and  erec- 
tion of  surface-condensing  plant  and  cooling  tower,  steam  and  feed 
pnmps,  boiler  feed  pump,  &c.,  extensions  and  alterations  to  main 
switchboard.  Tenders,  addressed  to  Chairman  of  Council,  Town  Hall, 
Ilford,  by  noon  Wednesday,  -June  10. 

Noririrli  Electricity  committee  want  tenders  by  10  a.m.  Jnne  9 
for  supply  and  erection  of  water-tube  boiler,  mechanical  stoker, 
economiser,  &c.,  and  for  wiring  supplies.  Specification,  &c  ,  from 
the  City  Electrical  Engineer. 

Porlstaoulli  Corporation  want  alternative  tenders  by  10  a.m. 
June  17  for  one  and  two  years'  supply  of  coal  for  their  electricity 
department. 

Willcsilen  Council  want  tenders  by  noon  June  18  for  supply  and 
erection  of  300  kw.  converting  plant.  Specifications  from  the  Elec- 
ricity  Offices. 

Bradford  Corporation  want  tenders  by  10  a.m  June  10  for  the 
wiring  of  the  town  hall  extension.  Forms  of  tender,  &c.,  from  the 
City  Architect. 

Muhern  Council  want  tenders  by  10  a.m.  June  29  for  supply  and 
erection  of  50  kw.  steam  alternator,  exciter,  &e.  Specification, 
4c.,  from  the  Electrical  Engineer  and  Manager. 

Barrow-in-Furness  Education  Authority  invite  tenders  for  supply 
of  apparatus  for  the  physical  and  mechanical  laboratoiies  of  the 
technical  school.     Tenders  to  the  Town  Clerk  by  11th  inst. 

r>ra(lford  Guardians  want  tenders  by  Op.m  June  12  for  the  in- 
stallation of  an  electric  lighting  main  cable  at  the  workhouse. 

The  date  for  receipt  of  tenders  by  the  Postmaster-General's  De- 
partment, .V'/6oH)-»i,  for  supply  of  a  common  battery  switchboard 
and  telephone  apparatus  for  subscribers'  premises  is  extended  from 
May  2G  to  3  p.m.  Jnne  23. 

Antwerp  municipal  authorities  invite  tenders  for  the  supply  of 
l.COO  metres  of  cable.  (A  deposit  of  2,000  fr.  will  be  required.) 
Tenders  to  M.  le  Bourgmestre  de  la  Ville  d'Anvers,  Hotel  de  Ville, 
Antwerp,  by  .June  18.  Copies  of  specification  may  be  consulted  by 
British  contractors  at  the  Board  of  Trade,  73,  iiasinghall  street, 
London,  I'.C. 

TENDERS  RECEIVED  AND  ACCEPTED. 

Bermondsey  (London)  Council  have  accepted  the  following  ten- 
ders : — 

Balicock  k  Wilcox,  boiler,  £2,025  (three  teiider.s  received,  varying 
from  £1,290  to  £2,455)  ;  Siemens  Bros.  Dynamo  Works,  steam  ilynanio 
(Howdcn  engine),  £4,828  (48  tenders  from  14  firms,  varying;  from 
£3,868  to  C6,942)  :  Deane  k  Bcal,  evaporative  condenser  and  cool- 
ing tower,  at  £3,374(32  tenders  from  17  firms,  varyinj;  from  £2,342 
to  £3,886). 


Southwark  Council  received  18  tenders,  varying  in  amount  from 
X'330  to  ,€ri72,  for  induced  draught  plant,  and  the  lowest  tender, 
that  of  the  Electric  I'onstruction  Co.,  has  been  accepted.  The 
electrical  engineer's  estimate  was  .£17.'i.  It  is  proposed  to  do  the 
fixing  and  fitting  (estimated  to  cost  .'.'l  \'>)  with  the  st.ilT  of  the  elec- 
tricity works. 

Walthamstow  Council  have  accepted  the  following  tenders  :  — 

Siemens  Bros.  Dynamo  Works,  two  enginos  and  dynamos,  £3,595; 
Baboock  &  Wilcox,  l>oilci-  house  |il.-uil,  t7,420  :  L.dwar.l  it  Beckett, 
condensing  iilant,  L'2,270.  10s  :  AI|ilions  (Vistodis  Co  ,  chimney,  £855  : 
.Johnson  .t  Pliillips,  switcliljoaid,  £611.  Ifts.  ;  I'aterson  Engineering 
Co.,  xvater  .softening  and  purifying  plant,,  £425. 

Leyton  Council  have  placed  an  order  with  the  Lancashire  Dynamo 
&  Motor  Co.  for  a  traction  dynamo,  at  i:6.50 ;  with  Bertram 
Thomas  for  switchboard  extension,  at  X'8G.  7s.  3d.;  with  the  Under-, 
feed  Stoker  Co.  for  a  mechanical  stoker,  at  £431;  and  with  the 
Oliver  Arc  Lamp,  Ltd.,  for  24  flame  arc  lamps. 

Gibson,  Battle  &  Co.  have  contracts  for  100  kw.  electric  plant  for 
coal  cutting  (Jeffrey  cutters),  lighting  and  ventilating  at  Black  .lack 
Colliery,  Gunnedaii  (N.S.W.),  an  electrically-driven  coke  conveyer 
for  the  North  BuUi  Co.  and  a  nu  mber  of  Jeffrey  electric  locomotives 
for  the  Mount  Morgan  Co.  (tjiieensland). 

Bexley  Council  have  placed  an  order  with  Babcock  &  Wilcox  to 
substitute  new  piping  for  the  whole  of  the  piping  on  the  superheated 
range  at  a  cost  of  f  280,  and  with  T.  Sugden  (Ltd.)  for  a  new  super- 
heater in  substitution  for  one  of  the  existing  superheaters  at  £145. 

Leyton  Council  have  decided  to  enter  int )  a  seven  years'  contract 
with  Stuart  &  Moore  for  supply  and  maintenance  of  teleplionie  com- 
munication and  electric  call  bells  to  firemen's  residences  (,23  bells 
and  four  telephone  circuits)  at  t'48.  10s. 

St.  Pancras  Guardians  have  accepted  the  tender  of  J.  C.  Christie 
for  supply  of  one  gross  incandescent  electric  lamps,  at  83.  6d.  per 
dozen.     Two  other  firms  each  quoted  9s.  6d. 

Walthamstow  Light  Railways  committee  have  accepted  the  tender 
of  Estler  Bros,  for  supply  of  14  sets  of  patent  blosk  system  sig.iali, 
with  lamp  attachments,  at  i;i9.  10s.  per  set. 

Lancaster  Council  have  accepted  the  tender  of  the  British 
Thomson  Houston  Co.  for  a  switch  panel  and  a  pressure  regulator 
at  £369.  10s. 

Hanley  Council  have  aseepted  ths  tender  of  the  British  Westing- 
house  Co.  tor  the  supply  of  a  500  kw.  steam  generating  set. 

Stoke-on-Trent  Council  have  accepted  the  tender  of  Crompton  & 
Co.  for  supply  of  electrical  instruments. 

The  tender  of  H.  Leake  &  Co.  has  been  accepted  for  the  electric 
light  installation  at  the  new  King  Edward  VII.  Sihool  at  Fairhaven. 

Rugby  Council  hare  accepted  the  tender  of  V.  Bornand  &  Co.  fot 
880yds.  of  service  cable. 

Derby  Council  have  accepted  the  tender  of  Johnson  &  Phillips  for 
bitumen  cables  at  £471.  43. 

The  Electric  Light  &  Power  Supply  Corpn.  (Sydney)  have  a  con- 
tract for  the  erection  and  equipment  of  refuse  destructor  and  elec- 
tricilv  works  for  Balmain  Council. 

The  Pioneer  Tin  Mining  Co.  (Tasmania)  have  ordered  electric 
power  plant  from  Starker  &  Fischer,  agents  for  the  A. E.G. 

The  Postmaster-General's  Department  (Sydney)  have  accepted 
the  tenders  of  the  International  Electric  Co.  for  ear  pieces  for 
Ericsson  receivers,  cords  for  metal  switchboards  and  for  Western 
Electric  receivers,  single  switching  cords,  copper  wire,  &c,  ;  the 
India  Rubber  Co.  for  milliampore  meters  and  resincored  solder  ; 
and  R.  B.  Hungerford  for  junction  and  bell  switches. 

The  Postmaster-General's  Department  ^Brisbane)  have  accepted 
the  tender  of  the  Brisbane  Electrical  Co.  for  material  and  (except 
where  otherwise  specified)  workmanship  for  erection  of  a  telegraph 
line  from  Geraldton  to  Harvey's  Creek,  26i  miles  in  length. 

Adelaide  (S.  Australia)  Tramways  Trust  have  accepted  the  tender 
of  Smith  &  Tymms  for  the  construction  of  54  miles  of  permanent 
way.  It  is  stated  that  the  amount  of  the  contract  exceeds  £160,000, 
and  that  the  whole  scheme  will  cost  about  £600,000. 

BUSINESS  NOTICES. 

The  Leeds  otRces  of  Messrs.  C.  A.  Parsons  &  Co.  will,  after  this 
week,  be  removed  from  I'eacock's-buildings,  to  65  to  67,  Prudential- 
buildings,  Park  row,  Leeds. 

M.  Louis  Goichot,  electrical  engineer,  of  Montceau-les -Mines,  has 
removed  to  20,  Rue  du  Pont  du  (rat,  N'alence-sur-Rhone  (Drome), 
France. 

Joseph  Douglas  Jones  and  Bennett  Jas.  Boddington  (trading  as 
J.  D.  Jones,  Boddington  &  Co.),  electrical  engineers,  150,  Finchley- 
road, London,  N.W.,havedissolved partnership.  Debtsby  Mr.  Jones. 


Plant  for  Sale. — Two  Royce  compound-wound  dynamos  and  two 
14  H.r.  gas  engines,  with  tlywhoels,  i&c,  are  advertised  for  sale. 
Applications  to  Mr.  Wm.  Morton,  Qrand  Theatre,  Hull. 
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Tantalum  Lamps.  -A  new  type  of  wire  filament  lamp  has  been 
placed  on  the  market  by  Siemens  Bros.  Dynamo  Works  (Ltd.),  who 
are  introducing  a  25  volt  "  tantalum  "  lamp  for  use  with  automatic 
transformers  and  on  low-voltage  circuits  generally.  The  new 
lamp  is  for  voltages  of  24  or  25,  and  is  supplied  in  8  c  p.  or  ICc.p. 
Like  all  other  types  of  "  tantalum  "  lamps,  the  filament  is  very 
strong.  The  25  volt  lamp  may  be  used  for  train  hghtmg  and  for 
private  house  installations,  especially  in  connection  with  small 
transformers.  The  bulb  is  smaller  than  that  of  the  ordinary  car 
bon  filament  lamp,  but  similar  in  shape.  The  lamps  can  be  burned 
in  any  position,  and  their  price,  'li  each,  places  them  within  the 
reach  of  all. 

CATALOGUES,  &c. 

Tlir  M'lt'on  Grip. — Some  weeks  ago  we  commented  upon  the  in- 
troduction by  the  Armorduct  Co.  of  a  special  fitting  for  use  on 
wiring  conduit  and  intended  to  furnish  a  cheap  and  convenient 
method  of  making  the  tubing  electrically  continuous  and  mechani- 
cally solid.  A  booklet  has  now  been  issued  by  the  company  in 
which  the  "  Witton  Grip,"  as  it  is  termed,  is  very  fully  described, 
and  its  application  to  numerous  forms  of  fittings  is  carefully 
gone  into.  The  illustrations  assist  the  reader  considerably  in  this 
latter  respect.  We  may  recall  the  fact  that  the  grip  is  a  simple  clip 
device  tightened  by  a  single  screw.  The  clip  is  made  under  Pear- 
son's patents. 

Blowers. — Lennox  &  Co.,  Turnham  Green,  London,  W.,  are 
minufacturers  of  a  line  of  rotary  pumps  and  blowers  suitable  for 
direct  coupling  to  electric  motors.  The  entire  range  of  their  pro- 
ducts in  this  particular  is  fully  described  in  a  catalogue  which  is 
now  being  issued.  The  blowers  are  small  in  size  and  are  attached 
directly  to  the  motor  frame  in  place  of  cne  of  the  ordinary  end 

BANKRUPTCIES,  LIQUIDATIONS,  &c. 

The  creditors  of  J.  H.  Collcot,  electrical  engineer.  Brockley,  Kent, 
met  on  Monday.  Liabilities  £5,191,  of  which  £2,733  is  fully 
secured  and  £1,941  due  to  unsecured  creditors. 

Debtor,  w  ho  was  for  many  year.s  a  civil  engineer  in  the  employment 
of  the  Government  at  the  Straits  Settlements,  retired  with  a  pension 
of  £270  per  annum  in  1902.  In  April,  ]907,  debtor  took  a  workshop 
at  Kingsland  and  commenced  business  in  piirtuership  as  an  electrical 
engineer.  Afterwards  he  removed  to  Keiinington,  and  in  March,  1908, 
his  partner  removed  all  the  machinery,  &c.  Debtor  presented  a 
scheme  for  payment  of  10s.  in  the  Z  out  of  future  pension. — Adjourned. 

Ernest  Goacher,  electrical  engineer,  &e.,  Gatefcrd-road,  WorksoP' 
has  been  adjudicated  bankrupt. 

A  receiving  order  has  been  mads  against  Albt.  Lord,  electrical 
engineer,  134,  Deansgate,  Manchester. 

Walter  Wardle.  electrician,  11.  0  bDrn-rjal,  Lov  enshsliue,  has 
been  adjudicated  bankrupt. 

Claims  against  Piowell,  Stuart,  Kelraan  &  Co.  (Ltd.)  (in  liquida- 
tion) by  .Tuly  10  to  Mr.  E,  U.  U.  Trenow,  Balfour  House,  Finsbury- 
pivenient,  I^ondon,  E.G. 

A  meeting  will  be  held  at  180,  Oxford  street,  London,  W.,  on 
June  23,  to  receive  an  account  of  the  winding  up  of  the  British 
Johns-Manville  Co.  (Ltd.). 

The  Electric  Traction,  Construction  &  Equipment  Co.  (Ltd.)  is 
being  wound  up  voluntarily.  Mr.  C.  K.  Jeeves,  assistant  secretary 
of  the  company,  is  liquidator. 

A  meeting  will  be  held  on  July  1  at  20,  Mildmay- chambers,  82. 
Bi-hopsgate  street,  London,  IvC,  to  receive  an  account  of  the  wind- 
ing up  of  the  Industrial  Storage  Battery  Synd.  (Ltd.) 

The  Klein  Engineering  Co.  (Ltd.)  is  being  wound  up  voluntarily. 
Claims  to  Mr.  A.  A.  Gillies,  4P,  Brown-stieet,  Manchester, 
liquidator,  by  July  13. 


PATENT  RECORD. 


Note.- 


APPLICATIONS  FOIi  PATENTS. 

-  Tbf  wulirme.nl  ionid  Ajijilkulions  {rrrrpi  Ihnsr  markejl  f)  art  not 


opf-H  to  pnhfic  iiigpcrtioii  unlit  at'U.r  nrrfptance  oj  Com/ilfte  Sprri/iration.*, 
ThoHf.  vi/irheil  t  'irf  optn  /or  inipef/iou  12  motiths  ajtir  Iht:  ilalc  altachnl 
to  thrjn^  if  lUty  ftarc  not  hp.en  pnhlinhp.il  pi-rvionJili/  in  the  ordinary  conritf . 
jVnmii  iriHiiii  juiri'nlhpxPH  -ire  those,  o/  cotHmviiiratorn  of  itiivniioni.  Whin 
Complete  S/ieeifieution  ar-omjmnieH  applicntion,  (in  {interink  in  affixed. 

Kfliru:iry   HI.   IIXIH. 
2.S!t3  TiiAMKM  Ammilnition  Works  &  Tiikiuhmt.      Klcilrir  ili-inn.iic.i 

fii7.e«. 
2.80r>  FlKDi.KU.     .So.-ondnry  hattoric-i. 
2.1tlll   SKf.iiv.     I''u«c  bnxp). 
2.!ll(l   Waiinkr.     CiinliniiDUH  cnrniit  m  i<  lilnc-i. 

2.1110  Scuii.TK.s-i-Yrii  Nij.      .\|i|iiiralu!<    for    liMlitiK    and    ilwcUinir    llir 
wcirkinK  "f  llii'  i4i'i'irir  ii^niticin  di-viri'  in  liiti-riinl  ( MiniliiisliiiM 
I'nKiiH'x. 
L'.!t2:{   Knihskv.     CiiliorcrH  for  wiri'IcMt  tclrxrii|iliy  imd  Iclrpliony. 
2,)t2ti  V'liN  Madai.icr.      R"v<ilviiii'  iiihrnr  fur  m  iri'li'^i  tran-iniisHiun.   ^ 


I 


2.il27   Howard  &  Cousins.      Lurninons  clevtrie  licater-s. 

2.!i;i8  Smithkrs.      Telegraphing  or  signalling  by  artificial  light. 

2.!U3   Prkaku.     Oscillation  receivers.* 

2.II.').')   Fesskndhx.      Wireless  .signalling.      (Date  applied  for.  1 1/2/07. )*t 

2.9IpS   Demith.      Wireless  telegraphy  and  telepliony. 

2.1174   Ei.woRTHY.      Generating  ozone.      (Date  applied  for.  31/7/07.)*| 

2.!tl>4  SfHM(U-KA.      Pressure-balancing  devit-o  for  turbine-;.* 

Febni.ary   II.   10(18. 
3.050  Stri-ble.     Relays.     (Date"  applied   for.    lS/2/07.)*t 
3.01)9  Siemens  Bros.  &  Co.  &  Diesei.hdrst.     Insulators. 
3.07i(  Leon.     Incandescent  lamps. 
3.090   B.T.-H.   Co.  (A. E.G..  Germany.)     Control  of  alternate  current 

motors  of  the  commutator  typo  in  driving  machine  tooh,  &c.* 
February   12.    I90S. 
3.109  Gorton.     Telegraph  arrangement:;. 

3.130  Booth.     Starter,  rheostat  or  controller  for  electric  motors. 
3.141    Hartweli.  &  Hartwei.l.     Electrical  water  gauge. 
3,1.")4  Mi'Ni).     Electrical  signal  apparatus  with  v.ireless  transmission. 
3.1ti0  CowpER-CoLES.     Cathodes  for  electrodep3;-ition  of  iron  and  other 

metals. 

February   13.   1908. 
3,200  Evans.      Electric  "  night  and  day  ""    sign. 
3.204  ScTTON  &  Sutton.     Fire-alarms.     (Patent  of  Addition  to  X 

5.087/07.)* 
3.229  Mallinson.     Electromagnetic  sp?ed  gear  control. 
3.24S  Hoge  &  ■■  Z '■   Ei.ECTRir  Lamv  JIfg.  Co.     Supports  for  lilaiucul 
3.21)0  Johnson  &  Phillips  &  Paterson.     Arc  lamp;. 
3.270  Sculthorp.     Mouth  and  ear  pieces  of  telephones. 

3.282  HouoH.     Automatic  switch  device. 

3.283  Ai.lgemeine    Elektricitats   Ges.     Electrode;   for   arc    lnmp3 

(Date  applied  for.  l(i/2/07.)*t 

3.284  H.T.-H.  Co..   Robertson    &    Holden.       El 'trie   iio.vcr   trans- 

mission systems.* 

3.285  Alloemeine  Elektricitats  Ges.      Ro;k  drill?.    (Ditc  app'ic  I 

for.  13/2/07.  )*t 

3.295  Marks  (Johnsen.  Denmark.)  Generating  varying  eleitn. 
currents  of  high  frequency. 

February  14.   1908. 

3.321  Whitfield.     Trolley  pole,. 

3.347  Fischer.     Eleotrodynamic  controller. 

3,309  Thornton.  Clothier  &  Reyrolle  &  Co.  Indicating  or  detect- 
ing the  existence  of  high  voltage  to  which  a  body  may  be  electri- 
cally raised. 

3.38.-i   Howell.     Incandescent  lamps.     (Date  applied  for.  7/8/07.)*' 

3.3(11    Leitner.      Variable  speed  dynamo.?. 

FelHUaiy  15.    19J<. 

3.41s  Wilkinson.      Brakes  for  tramway  vehicle^. 

3.4-17    UlCKET.s.      Production  and  aj>ithcali(>n  of  electrical  o.seillationSL' 

3.404  .\ndersson.      -■\rc  lamp.      (Date  a|iplicd  for.  lS/2/07.)*t 

3.405  Anderssun.      Cirbon  holler  for  :ir.-  Ii-iip;.      (l);itc  applied  for, 

lS/2/07.)*t 
3.5:14   Wknoer.      Preripitation    of    electrolytic    copper    in    sheets    or 

cylinders  by  iron  or  other  metal?.      ( Date  applied  for,  !l/9/07.)*t 
3.50"i   Mertens.     Current -collector  forele.tric  vehiiK'i.     (Date  applied 

for.  1 0/2/07.  )*t 
3.."i07   I'assbuk  ;.     \'acuum  drying  appiratus  for  cables.* 

February  17.  1908. 
3.539  Thorpe.     Electric  light  and  call  apparatus. 
3.513  Kahn.  trading  as  F.  C.  Rein  ,.t  Son.     Bell  and  watch  receivers 

in  telephone  installations. 
3..M7   Mitchell.     .Automatic    clertric;d    llicrmo.;tats.    for    producing 

intermittent  illuminatiim. 
3.550  (Jell.     .-Vutomatic  teleL'ra|)!iic  transmission  instruments.     (Date 

applied  for.  12/8/07.)*t 
3.5S3  Seibt.     Radio-telephony.     (Date  applied  for  28/3/07.)*t 
3.5S8   Knuksen.     Tclcgrai>lis. 

3.590  Emons.     Improved  .safely  or  catching  net  for  tramcars.* 
3..592  Grammoxt  &    Houtin.     Electric  servo-motors.     (Date  applied 

for.  21/2/07.)*t 

February  IS.  1908. 
3.0(11    Hosken.     Trolley  beads  for  electric  vehicles. 
3,li20  Ckompton    &    Co..    .Macfaklane,    A:    Hukoe.     Rotary    electric 

transformers  and  motor-ncncralors. 
3.010  BdKiNsoN.      IVepiiymcul   miTli.inisni  for  meters. 

3.058  CowpER-CiM.ES.     .SiMondary  or  storage  batteries, 
3,002   Km.uiiv.     N'eeiiua^.    &     lOvERSiir.n    A-     Vionolks,       Electrical 

appar;itus  for  llic  proiluclion  of  voiinl  in  air  or  water. 
3.071    Hi;  Martis.      B.i  It  erics. 

3.059  .M\IR.      I'lish-bulton    apparatus    for    opernling    or    controlling 

eleclric  lifts,      (.\pplicatinn  lor  addition  to  5,9.)8/07.)* 
3,701       I'ciLVPHos  "     Ei.KKTRii  iTATs  (i.sLB. H.     Transmit t iui;   graphic 
sigip*.    photographs   and    the    like    bv    eleclric   rurrenl.      (Date 
:ipplicd  for.  2.5/2/07.)*! 

Kehrunry   10.   1008. 

3.710   De  Haas.      Eli-iirical  sl;nlMm  of  syphmn  of  water  closet  ei(<torn<i. 

3.715  Wdoiis,      Elcclriilicrs. 

3.723  .Morris  &   Lister.      Ele<lioniagnelie  brakes. 

3.728  Gahi  lA.  Telegrapliii-  IranHmissiun  of  design-;,  portraits  and  the 
liki'.* 

3.7."i3  Gi  NSiNo.  .AppiiraliiM  for  opciniiH  "'"'  dosing  circuil-s  at  pre- 
determined Cinie<. 
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28,600 
»t.601 


t>34 

2,92)! 

3,02.'> 
:t.ls4 

3,30.". 
3,54.! 
S.740 


;!.-s:{ 

3.914 
3.9ti2 
4,02ti 
4.031 
4,055 


I'JOG   Sl-KCIFH  ATIO.NS. 

t    Vatx.     Brake    block.s. 


(Date    applied    for. 


Xrv  lamps. 

.Arc  lamp.'*  with 


systems, 
applied     for. 

for    electric 


I  McrrLi.ori'.H 

1.V-V0-.) 
Bkik  &  Dei-tschi:  Bei  K-BocENi.AMrEN  (Jes. 
Beck  &  Devtsche  Beck-Bogeni.ampen  (iEs. 

siippiirtrd  electrodes. 

1007    .SfEtlFn-ATIONS. 

Ci.AKK  &  X'l.ASTO.     Switches, 

H.T.Il.    t'o.    it    Wedjiore.     Electric  distribution 
I  B.r.-H.    Co.    &    Wedmore.     .Switches.     (Date 

!l/l/07.) 
.Vkmoir.     Indicating    and    recording    apparatus 

pyrometers. 
Hoi'E.     Cut-outs. 

Spivey.     'rrcalini;  textile  materials  by  electrolysis. 
Holmes.      Klectric  lieatinj;  apparatus. 
Reitek.      Klectrical  brakes  for  cranes  and  the  like. 
Shei.i.hamer.   Electric  heatinj;  pads.     (Date  applied  for,  2/4/06.) 
WiuiD.  .Mt  I.Eoi)  &  Lancashire  Dynamo  &  Motor  Co.      Con- 

trollinft  the  supply  of  energy  from  alternating  current  generators 

or  mains  to  alternating  current  motors. 
Levy.     Transmitting  systems  for  wireless  telegraphy. 
Uey.nolds.     Electric  furnaces. 
Richmond.     Batteries. 
\'osMAER.     Resistance  coils  for  rheostats. 
FvNN.     Alternate  current  motors. 
Meyek.     Safety  plugs  for  electric  conductor  systems. 


COMPANIES'  MEETINGS  AND  REPORTS. 

West  India  &  Panama  Telegraph  Co.  (Ltd.) 

The  sixty-second  ordinary  <jeneral  meeting  was  held  on  Wednesday, 
Mr.  Walter  Bishop  Kincsford  presiding. 

The  .M.\XAGER  and  SECRETARY  (Mr.  R.  T.  Brown)  read  the 
notice  cdling  the  meeting  and  the  Auditors"  repoit. 

The '.'ILAIRMAN,  having  referred  to  the  unusually  late  date  for 
holding  the  meeting,  said  ;  The  total  receipts  of  the  half  year  under 
review  amount  to  £37,262,  compared  with  £34,203  for  the  correspond- 
ing half  of  last  year,  an  increase  of  £3,059.  The  actual  traffic  receipts 
gave  us  an  increase  of  £2,074  and  the  other  items  on  that  side  of  the 
account  produced  an  increase  of  £985,  making  the  figure  of  £3,059 
which  I  have  just  mentioned.  On  the  expenses  side  of  the  account 
the  increase  amounts  to  £1,416,  attributable  to  a  larger  length  of 
cable  having  been  used  in  repairs,  and  to  increased  expenditure  at 
the  stations,  the  latter  chiefly  in  the  item  of  salaries  and  wages.  Our 
repairing  ship  was  thoroughly  overhauled  and  passed  her  first  No.  1 
survey  in  accordance  with  Lloyd's  reipiirements  :  the  cost,  amounting 
to  £892,  has  been  charged  against  her  "  reserve  for  depreciation 
account.  "  During  the  current  half-year  we  have  repleni.shed  our  stock 
of  cable  for  repairing  purposes  by  25'2  knots,  which  have  been  duly 
landed  at  St.  Thoin.is.  The  favounable  results  of  the  accounts  with 
which  we  hare  dealing  to-day  have  enabled  the  Directors  to  recom- 
mend the  payment  of  26s.  f)er  share  on  account  of  .accrued  dividends 
on  the  second  preference  shares.  I  now  move  the  adoption  of  the 
n  pnrt  and  accounts  and  the  dividends  recommended  therein. 

-Mr.  HENRY  HOLMES  seconded  the  motion,  and  said  he  was  glad 
the  Chairman  had  spoken  about  the  paying  off  of  the  arrears  on  the 
second  |jreference  shares.  They  were  all  anxious  to  do  it,  and  he 
thought  it  w.as  their  duty  to  try  and  get  rid  of  that  liability,  so  that 
the  long  suffering  Ordinary  Shareholders  would  receive  a  dividend 
again. 

The  resolution  was  carried  unanimously. 

The  retiring  Director  (Mr.  G.  von  Chauvin')  and  the  retiring  auditors 
were  then  reelected,  and  a  cordial  \ote  of  thanks  to  the  Chairman, 
Directors  and  other  olficials  and  staff  of  the  Company  terminated  the 
proceedings. 

ALUMINIUM  CORPN.  (LTD.)— At  an  extraordinary  meeting  on  Mon- 
i\  the  chairman  (.Mr.  R.  S.  Portheim)  moved  a  resolution  assenting 
>  J  111  application  to  the  Light  Railway  Commissioners  for  an  order 
nulhori.sing  the  construction  of  the  Abbey,  Dolgarrog  and  Trefriw 
Light  Railways.  He  said  that  the  directors  considered  it  necessary 
to  have  greater  facilities  of  communication  between  the  L.  &  N.W, 
Railw.ay  on  the  Denbighshire  side  of  the  river  Conway  and  the  Alu- 
miniinn  Co.'s  works  at  Dolgarrog,  on  the  Cariuirvonshire  si<le  of  the 
river.     The  r.^solution  w,as  adojited. 

ANGLO-PORTUGOESE  TELEPHONE  CO.  (LTD.)— The  report  for  1907 
states  that  the  gross  revenue  was  £39,695,  of  which  operating, 
management  ami  general  cxperLsus  .absorbed  £21,506  and  royalties  to 
the  Portuguese  Government  £1,103,  leaving  gross  piolit  £17,085. 
After  providing  for  interest  (£2,426),  sinking  fund  (£1,165)  and  income 
tax  (t413),  the  net  profit  is  »:13,089,  and  £3.655  brought  forward  makes 
£16,745.  An  interim  dividend  of  3  per  cent,  has  been  paid,  and  the 
directors  now  recommend  a  final  dividend  of  5  per  cent,  (tax  tree), 
making  8  per  cent.  f<n-  1907.  £5,000  is  placed  to  reserve  and  £3,745 
carried  forward. 

DURHAM  COLLIERIES  ELECTRIC  POWER  CO.(LTD.j— The  report  for  the 
two  years  from  March  :!1.  litOlJ.  presented  at  the  meeting  on  Tuesday. 


stated  that  gro.ss  prolit  and  compensation  had  suHiced  to  cover  ordinary 
working  expenses.  The  lo.ss  shown  by  the  protit  and  loss  accoimt  is 
attributable  to  interest  on  debentures  and  temporary  loans.  re<piired  in 
consefpience  of  the  subscriiied  share  capital  having  been  insiithcient  to 
meet  the  cost  of  completing  the  enlarged  uuflcrtaking.  The  results 
hitherto  attained  form  no  adcfjuate  nteasurc  of  tht)se  to  be  expc<'ted 
after  tlie  full  lo.id  provided  for-  i)y  existing  contracts  is  rcachefl.  Shortly 
bcfure  the  issue  of  tile  clelienturcs  in  1!HI7  an  agr-ecment  v.as  enterc<l  into 
«itli  tlte  Newa-astle-upon-Tync  Klccli-ic  Supjily  (.'o..  i>y  whicli  tluit  com- 
pany undertook  to  operate  th<i  comjjany's  power  station  on  fa\'ouritble 
terms  for  a  jieriod  of  42  years.  On  .\pril  I,  1!K)7.  the  agreement  came 
into  force  and  has  since  been  ^^■orking  satisfactorily,  secairing  a  fair  rate 
of  gross  profit  on  the  output.  This  arrangement  was  followed  in  .lune. 
l!tt)7,  by  an  agi'ccment  with  tlie  Newcastle  (Aimpany.  imder  which,  at 
its  expense,  the  whole  of  the  Duriiam  Company's  plant  was  to  be  made 
(;apablc  of  working  in  unison  with  that  of  the  Newcastle  Company  by 
being  converted  from  a  j)eriodicity  of  5U  cycles  to  one  of  40  cycles.  The 
conversion  was  an  operation  of  t-onsiderable  magnitude,  .and  although 
it  had  been  carried  on  without  intermission  it  was  only  during  Feb,  la:  t 
that  the  change  over  of  the  principal  portions  of  the  machinery  w.'S 
completed,  and  some  minor  changes  had  still  to  be  made.  The  effect  cf 
the  change  of  frequency,  essential  as  it  was  inuler  the  altered  circum- 
stances of  the  agreement  for  working  in  harmony  with  the  Newcastle 
(-'ompany.  instead  of  in  comjictitirin  with  it,  was  tliat  the  electrical  plant 
of  the  colliery  com|)anies,  who  were  and  would  be  the  company's  largest 
customers,  had  also  to  be  converted.  While  that  was  being  done  the 
increase  in  the  output  from  the  station  and  the  development  of  a  paying 
load  were  necessarily  kept  back,  with  the  result  that  the  growth  of  the 
c(jmpany's  revenue  had  been  correspondingly  retarded.  By  way  of 
compensation  for  the  delay  the  Newcastle  Company  had  )jaid  a  sum  of 
£0,000,  The  Newcastle  Company  had  agreed  to  instal,  at  its  own 
expense,  generating  plant  whicli  would  almost  double  the  cajiacity  of 
the  company's  generating  station,  and  agreements  had  bi'cn  made  wliii  h 
provided  for  laying  mains  to  supjily  the  conijiany's  custonua's.  An 
important  main  was  now  being  laid  by  the  County  of  Durham  Electrical 
Power  Distribution  Co.,  at  its  own  expen.se.  upon  the  cost  of  which  the 
Durham  Collieries  Co.  would  pay  interest.  A  further  agreement  had 
been  entered  into  with  the  Newcastle  Company,  under  which  it  wcnild 
operate  the  distribution  system  as  well  as  the  generating  plant.  The 
agreement  was  subject  to  ratification  of  the  shareholders  of  this  com- 
pany. The  result  of  that  and  other  arrangements  made,  including  a 
rlelimitation  of  area  of  sup]ily,  «-as  that  the  Newcastle  and  its  associated 
companies,  which  might  have  been  formidable  competitors,  had  become 
powerful  allies,  and  the  systems  could  now  be  worked  as  a  harmonious 
whole,  to  the  great  advantage  of  the  revenue  of  all  companies  concerned 
and  of  the  efficiency  and  regularity  of  supply  to  consumers.  The  pros- 
pects of  a  large  increase  in  the  company's  business  in  the  near  future 
were  good,  inasmuch  as  consumers  had  now  nearly  completed  the  adap- 
tation of  their  plant  and  were  from  time  to  time  installing  new  electrical 
machines  with  a  view  to  the  more  complete  electritication  of  their  col- 
lieries. The  etfeet  was  not  only  to  increase  the  consumption  of  current, 
but  to  greatly  improve  average  load.  Inquiries  had  been  received  from 
other  neighbouring  collieries,  and  negotiations  for  the  supply  of  elec- 
tricity to  fresh  important  undertakings  were  in  progress.  A  considerable 
sum  of  money  was  required  before  the  company  could  discharge  its  exist- 
ing liabilities,  and  it  was  also  necessary  to  make  provision  for  extensions 
of  the  plant  and  distribution  system,  which  v.ould  undoubtedly  be 
needed  as  the  business  continued  to  expand.  The  confidence  whicli  the 
directors  felt  in  the  future  of  the  undertaking,  jirovided  it  was  equipped 
with  sufficient  funds,  was  endorsed  by  the  fact  that  the  Newcastle  Com- 
jiany  and  its  associated  concerns  had  ali-eady  undertaken  large  responsi- 
bilities under  existing  agreements,  and  that  the  Newcastle  Company  was 
prepared  to  undertake  further  liabilities  under  the  agreement  for  operat- 
ing the  company's  distribution  system.  It  was  now  proposed  that  an 
issue  of  £100.000  (i  jier  cent.  2nd  niorfCTago  delientures  shovdd  be 
created,  and  that  £50.000  of  these  should  be  issued  without  delay. 

At  the  meeting  on  Tuesday  the  Chairman  (Sir  D.  Fox),  said  that  since 
they  last  met  they  had  had  to  deal  with  dilficult  circumstances,  including 
the  voluntary  suspension  of  their  contractors.  .Vrrangements  had  been 
entered  into  for  working  in  harmony  with  the  Newcastle  comjjany  in- 
stead of  in  com[)etition  with  it.  The  Newcastle  company  would  operate 
the  distribution  system  as  well  as  the  generating  plant.  It  had  been 
hoped  that  before  now  they  would  have  come  into  a  paying  load.  At 
]ircscnt  the  load  was  between  10.000,000  and  ll,f)00,000  units,  and  it  was 
increasing  rapidly  each  month.  When  it  had  reached  IH. 000. 000  units 
the  com[iany  would  be  in  a  fairly  satisfactory  position.  (Jwing  tr)  the 
unissued  balance  of  shares  not  ha\  iug  iiecn  taken  up,  the  directors  had 
to  make  proposals  fr)r  creating  £100.000  *i  per  cent,  second  mortgage 
deiieutures,  of  which  £50,000  were  to  be  issued  without  delay.  ' 

MADRAS  ELECTRIC  SUPPLY  CORPi*.  (LTD.)— The  directors'  report 
for  1907  states  that  the  const  ru(^tion  of  the  generating  station  is  not  so 
far  advanced  as  expected,  owing  to  delays  in  obtaining  materials. 
The  plant,  machinery  and  appliances  are,  however,  ready  for  instal- 
ling. The  mains  in  (.he  compulsory  area  have  been  laid  with  the 
exception  of  a  small  length.  The  contracts  for  the  tramway  generat- 
ing plant,  the  feeders  anil  the  erection  and  equipment  of  the  sub- 
station, necessary  for  the  supfily  to  the  tramways,  have  all  been  let, 
and  it  is  hoped  the  commencement  of  tramway  supply  will  be  made  at 
the  beginning  of  1909.  Consumers,  with  an  equivalent  of  3,686  8  c.p. 
lamps,  are  already  connected  and  are  being  supplied  from  the  small 
temporary  plant.  Applications  have  been  made  for  powers  for  ccm- 
pany  to  3up|ily  current  in  Fort  St.  George  and  to  the  Port  Trust  in 
Madras. 
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NEW  COMPANIES,  STATUTORY  RETURNS, 
MORTGAGES  AND  CHARGES. 

NEW  COMPANIES. 

BANKFOOT  POWER  CO.  aTD  )  (58,134.)— Reg.  May  28,  capital  £40,000 
in  £1  .-shares,  to  erect  a  generating  station  at  Baukfoot,  near  Crooli. 
Durliam,  for  utilising  the  gases  and  waste  heat  produced  by  coke 
ovens  to  be  erected  by  Pease  &  Partners,  and  for  generating  electrical 
energy  for  distribution  and  sale,  to  adopt  agreements  with  Pease  & 
Partners  and  the  Newcastle-upon-Tyne  Electric  Supply  Co.,  and  to 
carry  on  the  business  of  suppliers  of  electrical  energy  in  all  its 
branches.  First  directors,  J.  T.  Werz,  F.  S.  Newall  and  R.  P.  Sloan 
(nominated  by  the  suLiscriliers  for  the  "  Newcastle"  shares),  and  A.  F. 
Pease,  F.  Stooavt  and  T.  Y.  Greener  i nominated  by  the  subscribers 
for  the  "  Pease"  shares).  Reg.  office,  CoUingwood-buildings,  CoUing- 
wood-street,  Newcastle-upon-Tyne. 

RAILWAY  AUDIBLE  SIGNAL  CO.  (LTD.)  (98,174.)— Reg.  May  50, 
capital  £60,000  in  £1  shares,  to  acquire  any  jiatents,  inventions, 
licences,  concessions  and  the  like  relating  to  the  production,  treat- 
ment, storage,  application,  distribution  and  u.se  of  electricity,  in  par- 
ticular to  certain  existing  inventions  relating  to  signalling  on  railways, 
to  adopt  an  agreement,  and  to  carry  on  the  business  of  manufacturers 
of  and  dealers  in  signalling  apparatus,  railway  rolling  stock,  &c.  First 
directors,  W.  Dawson,  H.  (i.  Drury,  A.  Haes,  \V.  A.  Hart  and  T.  Eaton. 

STATOTORY  RETURNS. 

BRITISH  POWER  CO.  (LTD.)— In  retnrn  to  Itec.  31  (tiled  May  14) 
capital  is  £260,000  in  £10  shares,  of  which  6,265  have  been  taken  up. 
£62,650  has  lieen  received.     Mortgages  and  charges,  £35,900. 

CYCLE  ELECTRIC  LAMP  CO.  (LTD.-— Return  to  May  1,  1907  (filed 
April  29,  1908  .  gives  capital  as  ±'30,000  in  £10  shares,  all  of  which 
have  been  taken  up.  £10  [icr  share  lias  been  called  up  on  275  and 
£2,350  has  been  received,  leaving  £400  in  arrears.  £27,250  is  con- 
sidered as  paid  on  2,725  shares.     Mortgages  and  charges,  nil. 

ELECTRIC  &  ORDNANCE  ACCESSORIES  CO.  (LTD.)  Return  to  May  29 
gives  capital  as  £150,000  in  £1  shares,  all  of  which  have  been  taken 
up.  £1  per  share  has  Ijeen  called  up  and  paid  on  110,000  and  5s.  per 
snare  on  40,000.  £30,000  (15s.  per  share)  is  considered  as  paid  on 
4C,000  shares.     Mortgages  and  charges,  £130,000. 

HOVE  ELECTRIC  LIGHTING  CO.  (LTD. )— According  to  return  to  Mar.  26 
capital  is  £100,000  in  16,0C0  ordinary  and  5,000  preference  shares  of 
£5  each,  of  which  15,000  ordinary  and  2,722  preference  have  been 
taken  U|).  £5  per  share  has  been  called  up  on  15,000  and  £4  per  shnre 
ou  2,722  shares,  and  i  85,888  has  been  received,  in  .addition  to  £1,456 
pjiid  in  advance  on  jireference  .shares.  Mortgages  and  charges,  £44,600. 

NEWCASTLE-UPON-TYNE  ELECTRIC  SUPPLY  CO.  (LTD.)— The  capital 
in  returji  to  March  24  is  £1,500,000  in  150.000  iireferenco  and  150,000 
ordinary  shares  of  £5  eacli,  of  which  87,5C0  preference  and  87,500 
ordinary  have  been  tidier!  tip.  £5  per  shard  has  been  called  up  on 
76,741  preference  and  79,529  ordinary,  and  £781,350  has  Ijeen  received. 
£93,65U  is  considered  as  paid  on  10,759  |>refereiice  and  7,971  ordinary. 
Moi'tgages  and  charges,  £737,500.  The  nominal  capital  was  increased 
from  il,000,OCO  to  present  amount  on  Maich  10. 

WYCOMBE  (BOROUGH)  ELECTRIC .  LIGHT  &  POWER  CO.  (LTD.)— In 
return  to  April  15  capital  is  £50,000  in  £5  shares,  8,000  of  whit^h  have 
been  taken  up.  £40,000  h.is  been  received.  Mortgages  and  charges, 
£40,000. 

MORTGAGES  AND  CHARGES. 

BRITISH  PROMETHEUS  CO.  (LTD.)  -Issue  on  May  8  of  a  £50  5  per 
cent,  dibcnturr,  part  of  series  created  Oct.  30,  1907,  to  secure  £3,500, 
charged  orj  eumpany's  undertaking  and  i)ro|)erly,  present  and  future, 
iricludjrrg  iiiicidled  capital.  No  tru.stees.  Previously  issued  of  same 
,sei  ies,  £2,700. 

COULD  STORAGE  BATTERY  CO.  (LTD.) -Issue  on  May  :il  of  a  £50 
6  p'-r  r.'cnt.  di.'licritur'i',  p;ii  t  of  scr'ies  created  same  date,  to  secui'c 
i5.000,  charged  on  company's  property,  Dio-scnt  and  future,  includirrg 
rrni  ailed  capital.      No  trustees. 


CITY  NOTES. 

MEMORANDA  (June  4).— IJank  late  2A  per  cent.  (May  28,  1908). 
Priecof  silver  24 |d.  per  o/..  Consols  87,5-88  fur  moru^y  and  88-83i 
account.  Coirsols  Pay  iJay,  July  1  ;  Stock  and  Shares  Continuation 
DayH,  .luno  10  anri  24  ;  Ticket  Days,  June  11  and  25  :  Pay  Days, 
.June  12  and  26  ;  Mirririg  Share  carrj'-over  Day,  .lune  9. 

pRIi'Ks  o|-  Mkt.\i,s  (Lorrdon). — C'o;/;/rr,  c;i.slr,  58— 58[  ;  three  morrths. 
58,',,— 58!;;.  />""/.  Hirglish,  13-I3i  ;  foieigrr,  12.}  12,'.  S/,,//,,; 
foreign,  19i-19,'.  Tin,  Hngli.sh,  130-131  ;  foroigrr,  ciusli,  130  ISO.J, 
three  montlrs,  1294—130.  Iron,  Clcveliind,  ciir«Ii,  50,6—50/7  ;  oiio 
morrth,  ,50/3.',  -  50;4.J.  

ARON  ELECTRICITY  METER  (LTD.  i  —The  trnrisfer  books  nrul  roj{i«tcr 
III  iniriilii'is  will  lir  rlii.-ri!  from  8l  h  Id  2Cth  iirst.  rriclusrxo. 

BRUCE  PEEBLES  &  CO.  (LTD.)  The  lri|iird.i(iirs  (.Messrs.  .A.  \V.  Tiiit 
ami  .1.  I!iiIm  rl^oii  l)iirliiirii)  Imvc  prepared  a  sihi'me  for  the  n'roiiKlnrc- 
lion  of  tliis  I'oiiipiiiiy.  «liii-li,  hiivin^  reri-ivcil  llic  npprio'id  of  llir  rnnr- 
mrllci's  of  ireililoiM  imil  slnir/'lrnlilcrs.  will  hi'  iiii",enled  In  the  ( 'ourl  lor 
siinilron.  I'rrdir  llii'  Hrhrine  liolilcrH  of  Ilic  tJ7.").IMIII  debcnhin"*  Mill  rank 
lirsl.  Ilicri  the  rrnwiiircd  iriiljlors  will  riTolvi'  7s.  ltd.  in  the  t  In  rrewdelini 
tirri-H  (ninkirrx  irfler  lire  old  tiibendrrcs),  irnd  I'Zh.  Hd.  in  llii'  1  in  firliypirrd 
HlriircH  (if  lire  new  i  onrpiriiy  to  lie  fornriil.  The  prcHenl  prefercnie  share- 
liolderH  arc  lo  hr  iixkiil  In  Inki'  llirie  ircw  shales  iif  il  each  for  every  1'' 
Ihey  hold  in  the  old  i ninpairy.  and  lo  pay   Ills,   per  share  in  ennh.  ihey 


receiving  the  £1  shares  fully  paid.  The  ordinary  shareholders  are  to  he 
asked  to  take  one  new  share  of  f  1  for  everj'  £0  held  in  the  company  on 
contlition  that  they  pay  10s.  pershare  in  cash.the£I  shar-e  lieingtben  issued 
to  them  as  fully  paid.  The  capital  of  the  new  eorn))any  will  be  Si.'iO.dOO 
in  £1  shares.  The  10s.  ]ier  share  which  the  jireference  and  ordinary 
shareholders  will  pay  will  ,\iekl  between  £40.000  and  £50.000.  which  will 
form  the  working  capital  of  the  new  company.  The  new  board  of  direc- 
tors, comprising  six  or  seven  members,  will  represent  the  creditors, 
shareholders  and  debenture  holders  :  those  suggested  as  directors  em- 
brace Mr.  John  Cowan,  Mr.  C.  J.  Shiells.  C.A..  and  ex- Bailie  MKenzic, 
Edinburgh.  Mr.  Tait.  the  liquidator,  and  Jlr.  Mountain  (of  Messrs.  Jloim- 
tain  &  (iihson). 

BUENOS  AYRES.— It  is  announced  that  the  Cie.  Gen^rale  de  Tram- 
ways de  Buenos  Ayres  (of  Brussels)  in  which  English,  Belgian  lunl 
German  financial  undertakings  are  interested,  has  obtained  from  the 
municipality  of  Buenos  Ayres  on  favourable  terms  a  single  concession 
in  respect  of  all  the  tramways  controlled  by  the  Cie  Gciu-rale.  Tin' 
\arious  concessions  represent  a  network  of  341  miles  of  line. 

CANADIAN  GENERAL  ELECTRIC  CO.— The  directors  have  decl.ared  a 
diN  idend  of  1 J  per  cent,  on  the  common  stock  for  the  three  months  end 
ing  30th  inst.,  being  at  the  rate  of  7per  cent,  per  annum.  A  year  ago 
the  dividend  was  2J  per  cent. 

COMPANIES  STRUCK  OFF  THE  REGISTER. —The  following  were  ic 
moved  from  the  Register  of  Joint  Stock  Companies  on  May  22  :  — 

Ariel  Arc  Lamp  Syn(J.,  Beaman  &  Deas,  Electrical  Inkless  Prirrtuiu 
Synd.,  Electrophone,  "  Evoy  "  Patent  Adjustment  Comp,ass  (Britisli 
&  Colonial)  and  "  Evoy"  Patent  Compass  (Parent)  Co.,  Fowler,  Lari 
caster  &  Co.  (reg.  Jan.  23,  1894),  the  Medical  Electrical  Institute. 

STOCK  EXCHANGE  NOTICE.— The  Stock  Exchange  committee  have 
been  asked  to  appoint  a  special  settling  day  in  and  grant  a  quotation 
to  a  further  issue  of  £173,800  flj  per  cent,  debenture  stock  of  the 
Mtlropolitan  Eli.rtric  Trdiitimys  (Lid.). 

THE  MARCONI  ISSUE. — On  Saturday  morning  Last,  too  late  for  criti- 
cism in  the  weekly  issues  of  the  leading  electrical  and  linancial  jour- 
nals, sub.scriptions  were  invited  to  the  issue  of  fresh  ca[iital  in 
Marconi's  Wireless  Telegraph  Co.  (Ltd.).  As  previously  announced  in 
these  columns,  this  takes  the  form  of  7  per  cent,  cumulatixe  (lartici 
pating  preference  shares  of  £1  Ciich,  having  priority  as  to  dividend 
over  all  the  previously-issued  capital  in  the  companj',  and  having 
equal  voting  rights  with  the  394,190  ordinary  shares  which  have  been 
issued  and  are  de.scribed  as  "fully  paid."  The  directors  and  then 
friends  (the  prospectus  states)  have  applieil  for  .£50,000  of  the  pr-eseni 
issue,  of  which  no  part,  it  is  also  stated,  has  been  or  will  be  underwritten. 
There  are  several  points  in  the  prospectus  which  ivill  ha\e  struck  the 
cautious  investor,  but  as  the  lists  closed  yesterday  for  the  United  King- 
dom we  are  only  in  time  to  call  the  attention  of  the  Continental  investor 
to  these  points,  the  list  for  the  Continent  remaining  open  till  Mondaj'. 
The  amount  of  £250,000  otiercd  in  the  pros]iectus  is,  as  we  have  said, 
reduced  to  £200,000  by  the  fact  that  £50,000  is  said  to  be  bespokeu 
by  the  directors  and  their  friends.  This  is  a  "bull"  point,  iloubt- 
less,  liut  has  not,  we  think,  gi'eatly  impressed  tlie  public,  Looking 
thr-ough  the  prospectus,  and  taking  into  account  the  (mrticulars  of  in- 
debtedness at  Sept.  30,  1907,  as  shown  by  the  balance-sheet  recently 
issued  by  the  Marconi  Co.,  it  will  be  seen  that  a  great  portion  of  the 
present  issue  is  ear-marked  to  pav  o(T  liabilities  of  a  more  or  less  press- 
ing character  already  incurred.  These  are  (1)  loans  and  overilraft 
from  bankers  ;  (2)  sundry  creditors  ;  (3)  reserve  for  expenses  unpaid, 
royalties  in  .advance  :  i4)  bills  payable,  £117,391.  7s.  9d.,  a  big  bite 
out  of  £250,000.  This  sum  is,  of  course,  suliject  to  at  least  the 
ordinary  expenses  ot  such  an  issue,  which  must  be  considerable. 
If  the  object  of  the  issue  is  to  provide  working  capital  for  the  exten- 
sion of  the  Marconi  services  between  the  United  Kingdom  and 
(>airada  and  America  (two  separate  services),  this  object  is  surely 
seriously  handiciippod  Viv  the  fact  that  so  small  a  balance  remains  for 
the  purpose  after'  the  pressing  li.ibililies  .ilready  incurred  have  been 
met  How  far-  these  liablities  have  iiicreasi'd  since  Sept.  3D  last  we 
e.uinot  say,  bu(  it  is  reasonable  to  presume  tlie  increase  is  very  large. 
It  is  calculated  (in  the  prospectus)  that  a  revenue  "approaching 
£150.000  per-  annum"  is  to  be  earned  on  the  Clihlcii  Clace  Hay 
service  and  the  contemplated  I'oldhu-Capc  Cod  service,  Il  is  pre- 
sumably for  this  hitter  urrderl.ikiiig  that  tlie  bulk  of  the  fresh 
working  capital  is  reipiired.  How  far  this  liberal  estimate 
of  revenue  (which  is  calculated  after  ileduetirig  working  ex- 
|ieniliture)  is  likely  to  bo  reacheil  seems  to  us  to  be  highly 
spceulalive.  Investors  in  Marconi's  Wireless  Telegraph  shares  must 
be  left  lo  digest  the  generalities  of  the  prospectus  for  themselves. 
We  eaniiot  think,  however,  that  the  investing  public  generally  will  be 
attracted  to  the  i.ssuc.  If  the  holdor-s  of  the  ordinary  shares  in  tile 
company  arc  dis|ii)sed  I.0  protect  tlicir  original  invosdiienls.  Ihey  may 
sub.siM'ibo  to  the  new  preference  issue,  otherwiscit.seeinsliiiislh.il 
their'  original  investment  is  gravely  enilangored  l>v  this  new  cumulative 
preh'rencei'apilal,  as  I  here  does  not  appear  any  reasorrable  probabillly, 
uriiler  tiro  mcisl  favourable  circumstances,  of  any  divisible  prolit  being 
made  in  which  the  ordiii.iry  shares  will  iiaiiicipale.  .Vnd  uiiIcsk  the 
whole  of  the  new  shares  are  Hiibscribeil,  the  company  must  coiiliiiiietif 
exist  from  hand  to  moiilli,  for  whatever  piolil  is  iii.ide  by  lire  |mrenl 
rompany  from  its  «haie  in  the  sliip  to  ship  .inil  ship  lo  slioi"  l>usine«s 
from  royallies,  and  from  the  mairufael  irre  ot  apiiaraliis  at  H.dsloii,  will 
M>,Hiii,.||ly  be  swirllinvi'd  up  111  rneelni^;  Ihc  demands-  ol  the  tran?- 
Atl.inlic  "  serx  iii',  '  whreh  promises  also  lo  alisorb  tlie  moneys  to  come 
from  the  piesenl  issuo  anil  a  ifitMit  deal  more  to  follow. 

We  uiiilerslaiiil  that  there  liii-s  been  soino  demand  for  the  new  issuo 
ftiMit  the  llalian  b;inks. 
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ELECTRIC  TRAMWAY  AND  RAILWAY  TRAFFIC 
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Morthamptuu  Corporation. 
Oldham,  Asblou  &  Hyde  ... 

Oldham  Corporation  

Perth  (N.B.JCorporation  ... 
Perlb(W.A.)  Elec.  Trams... 

Peterborough   

Portsmouth  Corporation  ... 

Potteries   

Preston  Corporation 

Botberham  Corporation    ... 

Bothesay  

SaKordCorjjn 

Sbeerness  

Bhefficld  Corporation 

Singapore  Trams  

Southend  Corporation  

South  Metropolitan    

Souttigort  Tramways 

Boutii  Stafls 

Stii"jl.ilK.',liyde,d:c..Jt.Bd. 
Sunderland  Corporation  ... 
Sunderland  and  District  ... 

Swansea  Trams  

Swindon  Corporation    .... 

Taunton    

Tyncmouth  and  District  ... 

Tyneside  Trams  Oo 

Wallasey  District  Council... 

Walsall  Corpn 

West  Ham  Corporation 

Weston-aiiper-Maro    

Wolverhampton  Co 

Wolverhampton  Corpn 

•  Worcester 

Wrexham  [[',[" 

Sorkshire  W.B.  Trams ...... 

Yorkshire  Woollen  District. 

(a)  I'uese  comparisons  are  with  the  corresponding  period 
1  riua  3  days.    •  Partly  electrical,     t  Minus  3  days.     {  M 
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ELECTRICITY  SUPPLY. 

Bonmemouth  ft  Pi.ole  Elec.  Snp.  Ord 

Do.     4i  per  Cent.  Cum.  Pref.  

Do.     6  per  Cent.  Cum.  Second  Prof. 

Do.     4)  per  Cent.  Deb.  .Stock  (red.) 
Bromley  (Kent^  El.  Lt.  3i  Power  Shares 

Do.  Do.  Isl  Deh», 

Bronipton  ft  Kensington  Elee.  Snp.  Ord. 

Do.     7  per  Cent.  Pref. 
tCentralElee.  Stin.  Co.4V  Onar.Db.Stock 
Charing  Cross  ( W. End  ft  Cily)E1.8up. Co. 

Do.    4Jper  Cent.  Pref.  

Do.    4  per  Cent.  Deh.  Stock  (red.) 

Do.    City  Undertaking  4J%  Cm.  Pref. 

Chelsea  Electric  Suppiv  Ord 

•  Do.     H  per  Cent.  Del'..  Stock  (red.l  ... 
City  of  London  Electric  Lighting  Ord„ 

Do,    6  per  Cent.  Cum.  Pref.  

Do.     6  per  Cent.  Deh.  Stock  (red.) 

Do.     ii  per  Cent.  2nd  Deli.  Stock  (red. 
Counlyof  DorhamElec,  P.D.  Ord 

Do.     5  per  Cent,  non  Cum.  Pref.  

County  of  London  Elee.  Supply  Ord 

6  per  Cent.  Cum.  Pref... 


Do, 

Po.    4J3;  Deb.  Stock  (all  paid)  (red.) 

Do.     Second  Deh.  Stock 

Folkestone  Electricity  Supply  Co.  Ord. 

Do.     5  per  Cent,  v.uni.  Pref. 

Do.     H  1st  Deh.  Stock  (red) 

Hove  Electric  Lighting  Ord 

Kensington  &  Knightsbridge  Ord 

Do.     6  percent.  Ist  Pref. 

Do.     4  per  Cent.  Deb.  Stock  (red.) 

Kensingtn.  ft  Kngtbg.  C".  &  Notting  Hill 

Co.  (.Toint  Station)  4/^  Deb.  Stock  (red.) 

Kent  Elec.  Power  Co 

London  Electric  Supply  Ord 

Do.     6  per  Cent.  Pref. 

Do.     4  per  Cent.  1st  Mort.  Deb 

Metropolitan  Electric  Sup.  Ord 

Do,     4J  per  Cent.  Cum.  Pref.  

Do.     41,  per  Cent.  Deh.  Stock  1st  Mort, 

Do,  3i  per  Cent.  Mrt.  Deb.  Stoek(red.) 
Midland  Elec.  Corp.forP.D.lstMort.Db 
JJewcastle  &  Dist.  Elee.  Ltg.  Ord 

Do.     4J  percent.  Deb 

Newcastle  Elec.  Supply  Ord 

Do.     5  per  Cent,  non  Cum.  Pref. 

Do.  4  per  Cent.  Mort.  Deb.  red.  1907, 
Northern  Counties  Elec.  Sup 

Do.     4J  per  Cent.  Deb 

Notting'Uill  Electric  Ord 

Oxford  Electric  Ord 

Do.    4por  Cent.  Deb.  Slock    

St.  James' &  Pall  Mall  Elec.  Ord. 

Do.     7  per  Cent.  Pref,    

Do.  3*  per  Cent.  Deb.  Stock  (red.)  ... 
Smithfield  Markets  Electric  Snp.  Ord.. 

Do.     4  per  Cent.  Deb.  Stock 

South  ]  ondon  Electric  Supply  Ord 

South  Metrop'n  Elee.  Lt.  &  Power  Ord, 

Do.     7  per  Cent.  Cum.  Pref 

Do.     4i  1st  Db.  Stk.  Red 

Urban  Electric  Supply  Ord 

Do.     6  per  Cent.  Cum.  Pref.    

Do.     4*  per  Cent.  1st  Mort.  Deb 

Westniiiister  Elec.  Sup.  Ord 

Do.     4J  per  Cent.  Cum.  Pref.   

ELECTRIC  RAILWAYS,TRAIVIWAYS,a,c. 

Baker  St.  ft  Waterloo  4'!;  Perp.  Db.  St. 
Bath  Elec.  Trams  Pref.  Ord 

Do.     5  per  Cent.  Cum.  Pref. 

Do.  ii  1st  Mort.  Deb.  Slock  (red.)  ... 
B'ham  &  Midland  Trams  4J  1st  Db.  Stk. 
Bristol  Tramways  &  Carriage  Ord 

Do.     Cum.  Pre'r.  (fully  paid) 

Do.     4  per  Cent.  Debs 

British  Electiic  Traction  Ord 

Do.     6  per  Cent.  Cum.  Pref. 

Do.     5  per  Cent.  Perpetual  Debs 

Do.     H  per  Cent.  2n.l  Deb.  Slock 

Central  London  tlrdinarv  Stock 

Do.     4  per  Cent.  Pref.  Slock    

Do.     Deierred  Stuck    

Do.     4  per  Cent.  Debs 

Charing  X .Eusloni; llnipsid  Per  Db.Stk. 
City  of  Hirniiugliam  Trams.  6XCin. Pref. 

Do.     4  per  Cent.  Ist  Mort.  Dubs 

City  ft  South  London  Ely.  Con.  Ord.  ... 

Do.     5  per  Cent.  Perp.  Pref.  (1891)    ... 

Do.     (ISOC) 

Do.     (1901) 

Oo.     (1903) 

Do.     4  per  Cent.  Perpetual  Debs 

Dublin  United  Trams.  Ord  

Do.     6  per  Cent.  Pref. 

Gt.  Nortliern  &  City  Kly.  Pref.  Ord.  (4%) 
G.  Northern.  Piccadilly  4  Bronipton  Ord. 

Do.     4  per  Cent.  Deb.  Slock 

Hustings  &  Dist.  Elec.  Trams.  B%  Cm.  PI. 

Do.      4J  Db.  St 

t   Imperial  Tramways  Ord 

J  Do.     C  per  Cent.  Pref.  

t  Do.     4J  per  Cent.  Dcl.s 

I.  of  Thariet  E.  T.  !i  Lt.  6  per  Ceul.  Pref. 

Do.    4  perCeul.  Dob.  Slock 

Lanarkshire  Truiiiwiiys  

Lanes.  Utd.  Trams  bi  Prior  Lien  Db.  St. 
Liverpool  Overhead  Railway  Ord. 

Do.    6  per  Cent.  Pref 

Do.    4  per  Cent.  Deb 

London  United  Trams,  b/.  Cum.  Pref.  ... 

Do.  4  per  Cent.  Ist  Mort.  Deb.  Stock 
Mersey  Con.  Ord.  Stock    

Do.    3  per  Cent.  Perp.  Prof.  

Metropolitan  Elec.  Tramways  Def.  

Do.    6  per  Cent.  Cum.  Pref. 

Do.     4i  per  Cent.  Deb.  Stock  

Melrt-'pohiHii  Kaitnuy  Coiisohdaled  

Do.     Ciurplils  Ituiids  ritueks 

Do.     SJ  per  Cent.  Preference 

Do.    8i  per  Cent.  "A"  Preference  

Dr..    3i  per  Cent.  Convertible  Pref. 

Do.     3J  per  Cent.  Debenture  Stock 

Do.     3J  per  C.nl.    '  A  "  liilto..^^^..^^^^ 

•^1n^c»loiiifttiDg^th«  yield  allowance  fau  been  uuuie  lor  accrued 

t  Ei  Dividend 
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1.2 

074 


t'-U    99 
4IJ      401 


1123 
lt6i 
10-      101 


894  I  873 


April..  . 
Feb,  Aug 
Jan,  July 

Feb,  Aug    1 

Feb,  Aug  I 
F.I.,  Aug 
Feb,  Aug 
Feb,  Aug 
Jan,  July  ( 
Jan.  July 


96 

4ii 

683 

87 

76 

76 

93 

91 


intereat  bat  not  for  redemptios 
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ELECT-IMCAL.    COIVlFj^lNIES     SITArrE    LIST Continued. 


H 

List 

0£ 

UIVI- 

00 

DEND 

Si. 

Pt 

St. 

HZ 

Pt 

3-/ 

St. 

4y 

St, 

ir/ 

!^t. 

(ly 

H. 

4°/ 

b 

1 

r./9» 

1 

(I/O 

St. 

4^ 

1 

n/7! 

HI. 

4°/ 

IIXI 

fir 

.. 

B% 

b 

6 

kl. 

*h 

1 

1 

I/5» 

1 

2/4 

1 

l>/7 

b 

H/U 

b 

3/0 

St. 

4*5 

bt. 

il,' 

6 

Bt. 

*? 

2 

2 

St. 

t!l 

St. 

6 

IflO 

b 

2/6 

St. 

m 

1 

I/(i 

tt 

4*5f 

I 

OM 

1 

0/7! 

I 

o/t-f 

J 

1/0 

1 

(i/7i 

3 

'h 

M 

by. 

I 

0/7t 

t 

2/U 

b 

<i/7i 

Bl. 

<iZ 

i 

'Jit 

( 

■1/2 

St 

4X 

St 

6/S 

NAMS. 


Price 
Wed., 

June  -t. 


Rate  % 

YIELD- 

ItD. 


riECTRIG  RAILWAYS  &  TRAMWArS-Con^/nufrf. 

14  —IS 

23  —18 

44   -48 

70  -75 
100  —104 

44  —49 
120  —125 

73  —78 

i-l 

91  —94 

7"  —81 
73  -78 
S'.i  -43 
1  -14 
8J-38 
S4  —8? 


Bl  ,^% 


II 

bt 

( 

ft 

H 

ICl 

1 

1 

1 

tl 

1 
fl 

111 
J 


f/li 

^> 

I  10 

2/3 

4i/ 

15/0 

4/ 

r/0 

0/7) 


3f/li 
2/0 


1 

l,B 

St 

.''< 

n. 

*/, 

11 IJ 

4*!f 

111. 

I6i6 

1 

f/ll 

1 

i/IJ 

( 

wo 

1(H 

</i 

11 

.(JO 

6;f 

Bt. 

u./o 

Bt. 

30/0 

SI. 

ly 

Ht. 

ii 

11. 

11,0 

10 

10/0 

h 

i'/U 

1. 

(,/0 

w 

m 

20 

4/0 

lOll 

4n 

Bt. 

tr,/o 

Bt. 

17/ft 

Bl. 

*y. 

Hi 

t/ti 

Bt. 

4X 

101 

4X 

2f. 

i% 

Ill 

J(l/0 

100 

<♦% 

'.'.'• 

62,0 

uo 

*l 

100 

<1 

U( 

<y, 

n 

1/8 

IMI 

<z 

III 

10 

I/O 

III 

20,0 

11,0 

'■7, 

10 

t,l» 

.SI 

*X 

•■ 

u 

Metropotitmi  Dislriot  EHiliv«v  Orrl.    . 

Do.     Fxlf  i.sic.n  Pipf.  (6  Jiel  (enl.)    . 

Do.     .Aptpr.lpd  Fxt.  Pref.  (Int.  Guar,  hv 
Und.  EIpc.  HITS.  Co.  of  London,  LtdO 

Do.     3  ppr  CVnt.  Conpoltd.  Rent-ebarge 

Do.     4   per  Cent.  Midland  Rent -chargfi 

Do.     Rnar.  Slock  4  per  Cent 

Do.     6  per  Cent    P.  rp.  Deb.  Stock  . 

Do.     4  percent.  Ditto 

^"en:  Gen.  Tract.  6  per  Cent.  Ciim.  Pref. 
Polteriea  Electric  Traction  Ord 

Do.     5  per  Cent.  Cum.  Pref.  

Do.     4*  rer  Cent.  Deb.  Stock     

S.  Met.  Eler.  Trama.  &  Lte.  6X  Cm.  Pref. 

Do.     4  per  Cent.  Deb.  Stock  

Sunderland  Diet.  Elec.Trm8.65;l8tMt.Db. 
T'n<lereround  Elec.  Rya. Co. of  London... 
Yorkshire  (W.B.)  Elec.  Trams.  Ord 

Do.    6  per  Cect.  Cum.  Pref.    

Do.    4J  per  Cent.  l8t  Deba . 

ELECTRIC  RDANUFACTURINC,  &C. 

Aron  Electricity  Meter  Ord 

Do.    6%  Cum.Pf. 

Babcock  &  Wilcoi  Ord 

Do.    Pref. 

British  InBolated  &  Helsby  Cables  Ord. 

Do.     6  per  Cent.  Pref. 

Do.  4j  per  Cent.  1st  Mori.  Deb.  (red.) 
Brilish  Thoms'n-Houst'n  4JX  1st  Mt.Db. 
British  Weslinghouse  6  per  Cent.  Pref... 

Do.    4  per  Cent.  Mort.  Deb.  Stock 

I  Brush  Electrical  Engineering 

Do.     6  per  Cent.  Pref.  non-Cum 

Do.    4i  per  (.  ent.  Perp.  Ist  Deb.  Stock 

I     Do.     Perpetual  2nd  Deb.  Stock    

tCallender's  Cable  Con.  Ord.   id  &  bonuf 

Do.    6  per  Cent.  Cum.  Pref.  

Do.  4J  per  Cent.  1st  Mort  Debs,  (red.) 
tCaetner-Kellner  Alkali  Co 

Do.  4j  per  Cent,  let  Mort.  Deb.  (red.) 
Chadburn'8  (Ship)  Telegraph  Ord 

Do.     6  per  Cent.  Cum.  Pref.  

Consolidated  Electrical  Co 

Consolidated  Signal  Co 

Do.     6  per  Cent.  Cum.  Prof.   

*  Cronipton  &  Co.  (Nos.  1  to  lid.OOO)   

Do.    6  per  Cent,  let  Mort.  DebB.  (red.). 

Davis  &  liMUriina 

Dick,  Kerr  &  Co.  Ord 

Do.     6  per  Cent.  Cum.  Pref.  

Do.     4J  per  Cent.  Deb.  Stock    

Edison  &  Swan  United  ("A"  Sh.)(£3pd.) 

Do.    (fSpaid)    

Do.    4  per  Cent.  Mort.  Deb.  Stock  (rd. ) 

Do.     6  per  Cent.  2nd  Deb.  Stock 

EdmundEf  n's  Elec.  Corp.  Ord.    

Do.     6  per  Cent.  Cum.  Pref.  

Do.  4j  per  cent.  1st  Mort.  Deb.  (red.) 
Electiic  f  onslruction  Co 

lo.    7  jer  Cent.  Cum.  Pref.  

Do.  4  per  Cent.  Perp.  Ist  Mort.  Debs. 
Central  lloctric  (1900)  6%  Cum.  Pret... 

Do.    4  per  Cent.  1st  Mort.  Debs 

flenley'8  Telegraph  Works  Ord 

I'o.   '4^  per  Cent.  Pref.   

♦  I'o.    4^  per  Cent.  1st  Mort.  Deb.  Stock 
India  Bulber,  Guttapercha,  &c.,  Wrks, 

Do.    4  per  Cent.  Debs,  (red.) 

I^ational  Blec.  Construction  Co 

Kichardsons,  Weslearth  &  Co.,  Ltd.  Ord. 

I'o.     6  per  Cent.  Cum.  Pref. 

Jo.  4J  per  Cent.  Perp.  Deb.  Stock  ... 
Simplex  Conduits  Ord 

1  o.    t)  per  Cent.  Cum.  Pref. 

le'eyiaph  CoiiBlruction  &  Maintenance 

I  o.  4  per  Cent  Deb.  Bonds  (190!))  ... 
Vickrrp,  Sons  &  Maxim,  Ltd.,  Ord ' 

Do.     ()  I'cr  Cent.  non-Cuni.  Preference 

Do.     6  per  Cent.  non-Cum.  Preferred 

Do.     4  per  Cent.  1st  Mort.  Db.8k.(red)i 

t  Do.     4J  per  Cent.  2nd  Mori.  Deb. (red.)' 

t  Do.    5  prrCcnt.:i,l  .Mori.  Debs.Bcripi 

.1.  i;.  W  Inl.'  &  Co.  II  per  Cent.  Cm.  Pref. 

UillauB  i  Robinson  Ord 

Do.     e  per  Cent.  Cum.  Pref. 

t  Do      4  per  Cent.  Ist  Mort.  Debs 


£  a.  d. 


7  6 
4  0 
3  17 

3  II 

4  1« 
6     3 

8  o' 
6  13 
4  18 
6  0 
4  10 
e    8 

11  12 


fi     3    6 


31-3} 

bl-ei 

102  —106 

83  -98 

l'fi~ii 

ii  -60 

ie~TB 

7u  -76 

65  —60 

9i-10j 

6i-6} 

117  —109 

n-H 

101  —104 

1A-1t\ 

1  -I* 

H—>i 

IJ-lJ 
92  ~Vb 

i-H 

1  -Ji 

101  -1U» 

i-3 

14-?4 

7s  -81 

86  —87 

4-i 

4-1 

(3  -73 

i  -i 

ij-ij 

t4  -e8 

71-81 
67  -90 
loj-llj 

5  -6i 

101  —106 

Ui-lfi 

18  — UU 


i-i 
87  -tl 


3  16 
8    0 

4  16 
4  6 
4  12 


4 

4 

9  18 
4     6 


7  12 
i  16 

4  a 

5  6' 

4  19 

5  15 


li 


TELEGRAPHS. 


29  —31 
lul  -103 

1  -li 

I' 2  —106 
100  —112 
102  -101 
100  -102 

il-lj 

7j-7» 


2  —3 
8i  —1)7 
69  —62 

104  — 1C6 
17  -174 
84  —H 
7i-t} 
161-16] 

3  -31 
8-9 

OOX     103"<; 


Amazon  Telegraph 

Do,     6  per  Cent.  Deba.  (red.)    

Anf^Io.AnirnrnM  

Do.     I'refcrrid    

Ilo.     Deterred    

Conmtercial  Cable  4  per  C3ent.  Deb.  Bik. 
Cuba  Submarine  Ord 

Do.    Preference  10  jicr  Cent 

Direct  Kiuinmh  Ord 

Do.     10  percent.  Cum.  Pref.    

Do.    44  per  Cent.  Dell 

Itireet  lltiiled  Btalei' Cnlilc  134— iV 

Direct  Wrsl  India  Cable  4  J3;KK.I>b.(rd.)|   lOu  -102 
l^aau-rn  Ordinary    

Do.     ^4  per  Cent.  Pref.  Slock  

Do,     4  IK  r  Cent,  Mort.  Deb.  8lk.  (red.) 
EaBlem  KxlenBion  

Do.     4  I  er  tent.  Deb.  Block 

l-a«lern  A  K.  Afriean  4*:  Mort,  Deb,  1900 

J»o.     4/!;  MatinlMiii  Bub.  (If'bn.  (red.) 
0  N.(r'l  CopeiiliHgrn),  l^  till  Coupon  73  " 
llaiirni  A  >leiniuda44Ji  l«l  *ll.  I'b.lred.) 

Indo-l^uropean 

Maeka*  Conipaniea Common  

Do.    Pieleii-liee    

Marconi  n  WireleBB  J  eleg.  Co 

I'aeillr  *  Furope  nTel.4XUuar.Dln.(red!) 
We»l  Conrl  ol  America 

Do.     4  pt  r  I  ent.  Oeba [[[ 

Wehl  India  A  I'aiiniiia  ".]" 

Do.     !  |ir  (lift,  iBl  PrcL '."[ 

Do,    6  per Cenl.2n(l  I'rcf^ex.on  a/o  of sr! 

iJo,     (,  per  CrnI,  lleba [ 

>^eilern  ielrf:rB|l ""' 

Do,    4  I  er  Cent,  Drb.  block  (red,) .','." 
tWiBlrm  liijon  leleth,  tl,l004{  Honda 


7  it 
6  17 
4  19 


6  II 

3  17 
8    2 

4  ,11 
4  14 
8  18 
4    7 

7  i" 

«    U 

7  16 
6    7 


6  16 
6  11 


130  —186 

8"*— to,;  I 
io('J-lov4 

12,-1  SI 
IOj  — lU!.)' 
1>0  -  102 
III  -101 J 

17  -IB 
lira  —102 

62  -66 

«o  — ;ii 

eO  -7J 
984-1014 

Jl'-'« 

09  — 1U2 

101  -1U« 
70  -81     1  4  IB 


6  II 
4  7 
6  11 
4  tt 
b  b 
4  1 
8  lU 

6  (i 

3  Itf 
8  Itf 
8  U 

7  U 

4  8 
6  8 
6  II 
6  11 


3  1H 
8  17 
8  IB 


4  16 
6     1 


Dividend 
Dub. 


Hn8INB6S 
Wl  KK  TO 

I    Junk  .s. 


tj    2    9 


5  17 

6  1 
4  9 
6  10 
4     2 


0  18    0 


Feb,  Aug 
Feb,  Aug 

Feb,  Aug 
Jan,  .Tuly 
Jan,  JuJy 
Mar.Fept 
Jan,  July 
Jan,  July 
MaT  >  ■ . . 
April,  Oct 
Feb,  Aug 
May,  Nov 
Feb,  Aug 
.Tan,  July 
Jan,  July 
June,  Tec 
March   .. 

Jan,  July 


April,  Oct 
AprU,  Oct 

July,  Feb 
Jan,  Jaly 
Jan,  July 
Mar,  Sept 
Feb,  Aug 
Jan,  July 
March  . , 
Mar,  Sept 
Mar,  Sept 
Jan,  July 
Jan,  July 
Jan,  July 
KoT,  May 
May,  Jiov 
Feb.  Aug 
March  .. 
April,  Oct 
August  ... 
Ayjril,  Oct 
April.  Oct 
Jan,  July 
Jan,  July 
Mar,  Sept 
Sept  .... 
Sept  .._ 
Jan,  July 
Feb,  Aug 
Feb,  Aug 
June,  Dec 
Mar,  Sept 
Jan,  July 
May,  Mot 
Jan,  July 
Jan,  July 

July 

Jan,  July 
June,  Dec 
Mar,  Sept 
Feb,  Aug 
Feb,  Aug 
Mar,  Sept 
Feb,  Aug 
April.  Oct 

April 

iSoy  .... 
May,  Not 
Jan,  July 


High 
est. 
16 


Low- 
est. 
138 


47 
123 

771 


9?1 


40S 


3iS 


44 
119 

77 


Mar,  July 
Jan,  July 


June,  Dec 
June,  Dec 


Apr.  Oct 
Apr,  Oct 
May,  JiloT 


Jnne,  Dec 
June,  Dec 
K,My,AR,^ 
F,My,A(!,N 
F,My,Ag,N 
Jn,Ap,Jy,0 
Feb,  Aug 
rcb.AuK 
April,  Oct 
April, Oct 
Jan,  July 
Ja,Ap,Jy,0 
June,  Dec 
Ja,Ap,.ly,() 
.lB,Ap,Jy,0 
May,  ^0T 
Ja,Ap,Jy,0 
Eeb,  Auk 
Keb,  AUR 
May.  ftov 
Jan,  July 
June,  Dec 
May,  Mot 
Ja,Ap,Jy,lj 
la,Ap,Jy,0 
April.... 
Juu«,  Deo 
May  .... 
Jan,  July 
May,  Not  I 

Say,  Nut 
ay,  Wot  | 
i an.  July  J 
r,JD,OD 
llIM,  Dto 


301 

mt 

1!S 
1|'. 

1014 

toi 

.02' 


61  J 
IOj 
17,',. 

til 


29 


101 


I  8 


I8J  I  i;  4 


1314 

1*44 
1004 

lOCl 


134 
86  i 
lv2 

101] 


3U 


■.■8J 
II j  I  bi 


hi. 


Last 
Divi. 

DKBD 


NAME, 


rrtoe 

Wed.. 

Jnne  3. 


Kate% 

YIKID- 

ED. 


ICO 


St. 

St.;  n'x' 


2t 

4% 

b% 

3,0 

0/7S 

0/6 

6* 

65. 

6/0 

f/0 

2/6 

H% 

4« 

1/0 

0/7t 

1% 

HZ 
3/0 
2/6 


3/D 
5/0 

6Z 

4/0 

2/6 


TELEPHONES. 

Amer.  Telepbn,  &  Telegh.  Cap.  St.  ., 
Do.    Coll.  Trust  $1,0004  per  Cent.  Bda 

Anelo-Portug'se  Tel.  6%  Ist  Mt.Db.  Stk. 

Chili  Telephone  

Monte  Video  Telephone  Ord 

Do.    6  per  Cent.  Pref. 


118  -122 

87  —90 

19  —102 

7  — 7i 

ii-U- 


National  Co.  Pref,  stock  I  lOj  —110 

Do,  Def,  Stock j  110—112 

Do,  6  per  Cent,  Cum,  l8t  Pref    DJ- 1?J 

Do,  6  per  Cent.  Cum,  2nd  Pref. I     lOJ-lZJ 

Do.  6  per  Cent.  non-Cum.  3rd  Pref.  ...I       5| -6^ 

•Do.  Deb.  Stock  3J  per  Cent,  (red.)    ...|     99-101 

Do  4  per  Cent.  Deb.  Stock  (red.) IOI4-10?4 


OrienUl 1 '«— ^i' 

Do.     6  per  Cent.  Cum.  Pref.  

Do.     4  per  Cent.  Red.  Deb.  Stock 
Telephone  Co.  of  Egypt  44XDb.Stk.(red.) 
United  Kiver  Plate..... 

Do.     6  per  Cent.  Cum.  Pref. 

Do.     4.V  Deb.  .St.  Ited 


I 

£.  a, 

6  14 

4  9 

4  18 

6  « 

6  16 

6  7 

6  9 

6  7 

4  !■! 

4  16 

4  9 

3  9 

3  17 
6  7 

4  16 
4  6 
4  8 

61-63        5  17 

6  —64     I  4  11 

IIXJ— lO.'i    3  18 


H-n 

90  —93 
89  —102 


FINANCIAL,  INVESTMENT,  Ac. 

Elec.  &  Gen.  luTestment  6%  Cum,  Pref. 

Globe  Telegraph  Si  Trust 

Do.    6  percent.  Pref. 

Submarine  Cables  Trust  (Cert.) 


COLONIAL  AND  FOREIGN  ELECTRIC 
RAILWAYS,  TRAMWAYS.  Ac. 

Anglo-Argentice  6%  Cum.  1st  Pref. 


3J-4J 

IIJ-IU} 

1SI-I4J 

127  — loO 


IOC 


Bt 


Do.     lU/„  Non-cum.  2nd  Pref. 

Do.     Permanent  6%  Deb.  Stock  

Auckland  Elec.  Trams.  6%  Deb.  (red.), 
Brisbane  Electric  Trams.  Invest.  Ord., 

Do.    6  per  Cent.  Cum.  Pref. '     4|| — 5J'g 

Do,    44  per  Cent.  Db.  PrOT.  Certs vs — 1.,2 

British  Columbia  El. Ry.Df.Ord,  Slights    127  —131 


65  0  it  Do.     Pref.  Ord.  Stock 


5% 

^z 
m 
4% 
3/0 
3/0 
3/0 

6% 
B% 
6% 


2/6 
64% 
6X 
6% 

ez 
2/6 

8/6 

HZ 

I'/S 

*/, 
f>Z 

6.4 
6% 


,.ld  &  lightt,   108  —112 

6,%  Cum.  Perp.  Pref.  Stock 107  —111 

44  per  Cent,  1st  Mort,  Debs 99  —102 

~  "  '  101  —104 

101 


6% 
6% 
1/0 

Oi7S 
6% 
iX 
6/. 
$1 
6/. 
44% 

1/0 

by. 

3/0 

m 

r-i 


bX 

lOOJ    4]  ; 


1:   8/0 
lOl  bp,\. 

si-l  Hz 
I'    ' 
1%, 

lull 


Do. 

IJo 

Do.     \  ancouver  Power  Debs, 

lo.     4i%Perp   Con.  Deb.  St. 

Buenos  Ayrea  Jl  Belprano  Ord 4|— 4^ 

Do.     6  per  Cent.  "A"  Cum.  Pref.    4g— ^| 

I'o.     "B"    4S-SS 

Do.     6  per  Cent.  Debs 110—116 

Do.     6  per  Cent.  2nd  Debs,  (red.)  102  — 105 

Buenos  Ayres  Elec.  Trams    (1901)   Ltd. 

Deb.  St 95-99 

Buenos  Ayres  Grand  National  Ord.   2i — 28 

Do,     5  per  Cent.  Cum.  Pref.   3j — 4| 

Do.     £4  per  Cent.  Pref.  Deba lOO  — lu4 

Do.    6  per  Cent.  Ist  Deb.  Bonds 98—102 

Buenos  Ayres  Lacro;;e  Traliislst  Mt.  Db.  92  — 95 

Buenos  Avres  Port  ^  City  Tram.  1st  Mt. 

Deb.  Stock  £76  Paid    64—68 

Calcutta  Tramways  (1  to  137,610)  t|— eg 

Do.     6  percent.  Cum.  Pref.     6  — 5j 

Do.    44%  1st  Deb.  Stock  (red.)    103—106 

Cape  Electric  Tram  Shares i",^ — ^ 

|City  of  Buenos  Ayres  Trams  Co.  ( !904;Sh.  f  j— SJ 

Do.     4  per  Cent.  Deb.  Slock 98  —102 

Colomlo  Ir.  &  Ltg.  5%  1st  Mt.  Db bl  — 9i 

tElectric  Traction  Co.  of  Hong   Kong  5 

per  Cent.  Ist  Mort.  Debs Si  —9) 

Baiana  E  ec.  By.  Con.  Mt.  5%  $1,000  60 

year  Coup.  Bus 80—85 

Kalgoorlie  lilee.  Trams  .Sh :;'; — 3^^, 

Do.     6  per  Cent. '•  A  "  Deb.  Stock 8?  — »1 

I      Do.     b  per  Cent.  "B"  Ditto 71  -7j 

Lisbon  Elec.  Trams.  Ord 1  — IJ 

Do.     6  per  Cent.  Cum.  Pref. 1  — U 

iJo.    6  per  Cent.  Beg.  Mort.  Deb.<  Uo  -  9o 

Madras  Elec.  Trams.  6%  Deb.  Stk "6  — »S 

Manila  Elec.  By.  SI, ( 110  Gold  Bonds I  »6  -9J 

Mexico 'linnis  uo.  1  om.  M 92  — III 

Do.    Gen.  ton.  Ist  Mori.  6.  Gold  Bds....  oS4-«)J"; 

Montreal  St.  By.  Sterbiig  44  per  Cent. 

Debs.  (1922)    101—103 

Fclih  Klic.  Trams  Orrt  *— S 

Do.     Ist  Mt,  Dli,  Slock  103-106 

Itangoon  Elec.  Trams  .S:  Supply  Co.  6'; 

Cum,  Pf. I..... -.:  5J-5i 

Do,    44%  iBl  Moil.  Deb.  .SIk 97  -9J 
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N^  O  T  E  S. 


Power  Supply  ia  London. 

To  the  spectator  of  the  evolution  of  power  supply  in 
London  the  yearly  Parliamentary  contest  as  to  who  shall, 
-and  wlio  shall  not,  supply  power  in  London  is  interesting, 
if  not  profital)le.  When  the  subject  first  came  up  there 
seemetl  to  be  some  reason  in  the  contention  that  the  price 
of  electrical  power  in  the  London  district  was  too  high 
for  satisfactory  commercial  development.  The  very  fact, 
however,  that  the  London  supply  undertakings  were 
threatened  with  competition  was  suHicieiit  to  arouse  tliem. 
to  every  possible  effort  to  reduce  their  prices  and  to  tackle 
the  question  of  power  supply  in  a  serious  spirit.  When 
the  London  County  Council  took  the  matter  up  we  pointed 
•out  that  the  ideaof  London  affording  a  vast  field  for  power 


supph%  and,  further,  that  this  feature    had  so  far  received 
but  scant  attention,  was  altogether  fallacious.  For  example, 
Mr.  Meez  at  one  time  stated   that  the  amount  of  power 
supplied  electrically  was  only  7  per  cent,  of  the  whole,  Imt 
as  tlie  result  of  an  extensive  canvass  (as  stated  by  Mr.  H.  B. 
Eenwiik  in  evidence  the  other  day),  the  companies  found 
in  the  spring  of  last  year  that  tlie  total  so  supplied  by 
companies  and  local  authorities  combined  was  really  over 
;!5  per  cent,  of  the  whole,   or,   in   actual  figures,   nearly 
74,000  ii.p.   out   of  about    209,000  ii.r.  in    the  County  of 
London.     Each   year,   very  naturally,   finds   the    present 
undertakings  in  a  stronger  position,  and    yet   each  year 
sees    some    fresh    attempt    to    provide    a  "   new    compre- 
hensive power  scheme "  for  London,    although   in  reality 
this  becomes  less  and  less  necessary.     In  this  connection 
the  evidence  by  Mr.  James  Falcoxer  before  the  Select 
Committee  of  the  House  of  Lords   now  dealing  with  the 
London  Power  Bills  is  of  particular  interest.  Mr.  Falconer 
was  chairman  of  the  company  that  promoted  the  original 
Administrative  County  of  London  Bill.      At  the  time  when 
this  Bill  was  promoted  in  1905  the  price  charged  in  London 
for  po  wer  was  about  2d.  per  unit,  and  the  promoters  came 
to  the  conclusion  that  they  could  supply  at  an  average  of 
f  d.  per  unit.    Since  then,  however,  much  progress  has  been 
made — so  much  so  that  Mr.  Falcoxer  and  his  colleagues 
decided  last  year  not  to  proceed  with  the  Bill  during  the 
present  session.    They  found  that  the  present  suppliers  were 
now  prepared   to  stipply  the  larger  power  consumers  at 
about  Id.,  and  that,  therefore,  it  would  be  a  very  much  more 
difficult  matter  to  compete   with   them.     Jloreover,  the 
London  companies  had  made  agreements    with  the  best 
consumers  for  periods  up  to  seven  years.     The  existing 
undertakers'  costs  had  been  so  reduced,  and  were  now  so 
low,   that  the  Administrative  Company    felt  they  could 
not  safely  offer  to  supply  on  lower  terms.    These  facts  cer- 
tainly afford  good  reason  for  supporting  the  existing  under- 
takings, as  we  have  always  advocated,  instead  of  setting  up 
an  entirely  new  large  scheme,  for  wliich   the  ueeil,  at  any 
rate  within  the  London  area  proper,  has  yet  to  be  proveil. 
The  financial  aspect  of  the  latest  scheme,  too,  seems  to  us 
to  be  its  weakest  feature. 


Is  the  Consulting  Engineer  Necessary  ? 

In  our  present  issue  we  publish  a  letter  by  Mr.  J.vmes 
SwiNBUiiXE,  in  which  he  points  out  some  of  the  dirticulties 
that  would  be  likely  to  arise  if  a  society  of  consulting  en- 
gineers  were   formed  to  put   a  stop  tn   the   undesirable 
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state  of  affairs  which  now  exists,  and  which  has  been 
discussed  in  our  columns  during  the  past  few  weeks. 
Perhaps  the  main  difficulty  is  that  there  would  be  a  ten- 
dency for  tlie  leading  consulting  engineers  to  leave  the 
matter  severely  alone  until  they  were  certain  the  movement 
was  going  to  be  a  success,  and  the  very  fact  of  their  being 
disincHned  to  support  such  a  movement  would  tend  to  malvC 
it  unsuccessful.  On  the  otlier  hand,  there  might  be  a  rush 
of  less  ijrominent  men,  among  whom  would  be  found  many 
having  doubtful  qualifications.  This  difficulty  could  lie  sur- 
mounted only  by  deciding  very  carefully  in  the  first  instance 
what  the  necessary  quaUfications  should  lie.  We  think  that 
niember.ship  should  depend  simply  upon  the  following  three 
main  points  :  (1)  Teclinical  qualifications,  (2)  freedom  from 
manufacturing  and  contracting  interests,  and  (3)  the  stan- 
dard of  professional  etiquette  which  the  member  would 
undertake  to  maintain.  The  last  point  is,  perhaps,  the 
most  difficult,  because  opinions  on  the  subject  vary  enor- 
mously, depending  very  largely  upon  the  effect  of  any  such 
code  on  the  individual.  In  the  present  issue  of  The  Elec- 
trician we  discuss  the  subject  of  professional  etiquette  at 
some  length  in  a  leading  article,  which,  we  hope,  may  make 
the  position  somewhat  clearer  than  it  has  been,  and  we 
shall  lie  glad  to  have  the  views  of  our  readers  on  the 
opinions  there  expressed. 


The  Price  of  Electricity  for  Lighting. 

Although,  as  Col.  E.  E.  Crompton  pointed  out  in  the 
discussion  on  Mr.  H.  Hirst's  recent  Taper  read  before  the 
Institution  of  Electrical  Engineers,  there  are  some  central 
stations  in  which  there  is  but  a  poor  chance  of  obtaining 
an  increased  number  of  consumers  through  the  virtues  of 
the  metallic  filament  lamp,  there  is  little  doubt  that  in 
most  cases  an  energetic  system  of  canvassing  is  the  one  to 
be  followed  ;  for  the  introduction  of  metal  lamps  has  given 
electrical  engineers  the   opportunity  of  convincing   con- 
sumers that  substantial  economy  is  possible  by  the  adop- 
tion  of   such  lamps   in   place    of   incandescent  gas.     In 
a    report    which    has    recently    been    prepared-  by   ]\Ir. 
Arthur   Wright    in    connection    with    the    jMarylebone 
electricity  supply  undertaking,  and  briefiy  referred  to  in  a 
recent  issue  of  The  ElcHrician,  tlie  opinion  is  expressed  that 
it  is  commercially  inexjiedient  to  attempt  to  raise  the  aver- 
age price  per  unit,  since  the  whole  question  of  electric  light- 
ing revenue  is  in  a  very  critical  state  owing  to  the  intro- 
duction of  the  metal  lain]) ;  and  that  the  only  cliance  of 
obtaining  a  revenue  sufficiently  large  to  meet  the  existing 
charges  is  to  encourage  in  every  possible  way  the  increase 
of  tiie  lighting  business.     With  this  view  we  are  entirely 
ill  agreement,  for  the  proportion  of  lighting  business  which 
up  to  the  present  has  been  olitained  by  most  electricity 
supply  authorities  is  only  a  small  fraction  of  the  whole, 
and  is  certainly  incompatible  with  the  undoubted  fact  that 
electric   lighting    is  now  as  cheap   as    incandescent   gas 
lighting,  which  is,  after  all,  the  m.iin  consideration  with 
tile    majfinty   of    householder.s.     The    enormous    develoji- 
ment  of  electricity  supply  for  jiowcr  purpo.ses  during  tlie 
last    few  years  show.s  what  can  be  done  when  the  niany 
advantdgeH  of  electrical  power  are  cotnliincd  with  that  of 
economy  in  actual  use,  and  we  do  not  duubt  that  siniihirly 
satisfactory  results  will  follow  an  energetic  campaign  for 


widely  extending  the  present  limited  use  in  most  towns  of 
electricity  for  household  purposes,  whilst  small  shops, 
which  are  usually  long  hour  cousumers,  and  should,  there- 
fore, furnish  a  satisfactory  return  on  the  capital  outlay, 
offer  an  extensive  field  for  more  than  maintaining  the 
present  output  of  units  in  many  cases. 

The  "Overshooting  "  of  Tungsten  Lamps. 

It  is,  of  course,  widely  known  that  metallic  filament 
lamps  take,  at  the  instant  of  switching  on,  a  current  equal 
to  several  thues  the  normal,  due  to  their  comparatively  low 
resistance  when  cold ;  and  this  rush  of  current  causes  the 
filament  to  attain  its  full  brilliancy  almost  instantaneously, 
instead  of  after  an  appreciable  interval  as  in  the  case  of 
carbon  filament  lamps,  where  the  opposite  conditions  exist. 
In  a  recent  issue  of  the  Ekcfricdl  World,  Mr.  J.  B.  Taylor 
reports  that  the  initial  brilliancy  of  the  tungsten  filament 
lamp  is  greater  for  about  one-tenth  of  a  second  than  the 
normal  brilliancy.  He  first  noticed  this  interesting 
phenomenon,  which  he  terms  "  overshooting,"  visually,  and 
then  confirmed  it  photographically,  but  he  is  unable  to 
offer  any  explanation  of  it  beyond  the  conjecture  that  the 
residual  gas  in  the  bulb  is  attracted  to  the  walls  when  the 
lamp  is  cold,  and  that,  after  the  lamp  is  lighted  and 
becomes  warm,  this  gas  is  driven  oft,  making  the  vacuum 
relatively  less.  The  phenomenon,  which  we  might  describe 
as  of  the  nature  of  a  "  time-lag  "  between  the  resistance 
and  temperature  of  a  tungsten  filament,  is  proliably  due  to 
the  somewhat  complicated  nature  of  a  lamp  from  the 
thermal  point  of  view ;  the  energy  radiates  less  readily  at 
fir.st  than  subsequently,  but  ^Ir.  Taylok's  explanation  of 
how  this  takes  place  seems  scarcely  feasible. 


Single-phase  Traction  on  the  Midland. 

At  length  Great  Britain  can  claim  an  example  of  single- 
phase  railway  working,  for  the  electrified  portion  of  the 
Midland  liailway  between  Lancaster,  Morecambe  and 
Heysham  is  imw  iu  operation,  and  we  give  an  account 
of  the  overhead  equijuuent,  to  be  followed  by  a  description 
of  the  rolling  stock  and  generating  station  in  our  next  issue. 
The  single-phase  system  is  now  such  an  everyday  object  in 
other  countries  that  nothing  very  fundamentall}'  novel  can 
be  expected;  but  our  readers  will,  nevertheless,  find  many 
interesting  details  in  this  description.  It  is  to  be  hoped 
that  the  directors  of  the  Midlanil  Eail  way  Co.  will  find  the 
results  on  this  short  length  of  line  so  .satisfactoiy  as  to 
warrant  conversion  fioin  steam  to  electrical  working  on 
other  ]i;nts  of  their  extensive  system. 


Pringle's  Skid  Brake. — We  understand  that  the  first  formal 
inspection  of  i\Ir.  i'ringle's  groove  skid  emcrgoncy  brake  liy 
the  Burton  Ti.uiiways  Conimittoc  and  Corporation  ollicials  took 
jjIjicc  recently.  Tests  wcro  made  on  llij;li  itiink  Hill.  The 
Committee  have  decided  to  (it  u])  six  cars  with  this  form  of  brake. 

Iron  and  Steel  Institute.-  -It  is  annoiiiiccil  tiiat  tlic  autumn 
mooting  of  liiis  Insiituto  will  he  hold  at  iMiddle.sbrough  from 
SeptcmlH-r  "JSth  to  October  1st  inclusive.  A  provisional  pro- 
gramme has  been  arranged,  and  those  who  expect  to  attcml  are 
re<]uested  to  communicate  with  the  secretary  as  soon  as  possible. 

Cable  Interruptions.  Dnto  nf  lii(4<rrnption. 

(•;.VMiir     S.ilnwis Mnv  \2,  1908 

l.n's  I'altimH-Anorllo  Ma.V  18,  1908 

Ti'iniiliKl      lliiiK'raiii     .iniic   1,  1908 

]>i>i'ilaiiollo»   Coiisljuitiiiople iliino  1,  1908 

.leifdah— Himkim  _...  Juno  9,1908 
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Boyal  Society  of  Arts. — It  is  announced  that  the  Albert 
medal  of  this  Society  for  the  present  year  has  been  awarded 
to  Sir  Jaiucs  Dewar,  F.R.S. 

Personal. — Sir  William  Ramsay,  K.C.B.,  F.R.S. ,  has  been 
nominated,  by  Her  Majesty  the  t^'ueen  of  Holland,  as  a  mem- 
ber of  the  Dutch  Academy  of  Amsterdam,  in  succession  to  the 
late  Lord  Kelvin. 

It  is  announced  that  the  honorary  degree  of  D.Eng.  of 
Liverpool  I'niversity  is  to  be  conferred,  at  the  graduation 
ceremony  on  .luly  1  Itli,  upon  the  Hon.  C.  A.  Parsons,  and  that 
of  I>.Sc.  upon  Mr.  Francis  Darwin  and  Prof.  J.  L.  Todd. 

Wireless  Telegraph  Notes. — According  to  the  Electrical 
W'orUt  plans  have  been  completed  bj-  the  I'nited  Wireless 
Telegraph  Co.  for  the  installation  of  11  new  wireless  stations 
on  the  Pacific  coast.  The  largest,  a  .t  kw.  station,  will  be  at 
Ketchkan,  Alaska.  Seven  will  be  installed  on  the  trans- 
Pacific  steamships  and  three  are  to  be  land  stations. 

In  our  issue  of  the  l.">th  inst.  we  announced  that  the  United 
States  Signal  Corps  had  carried  out  some  experiments  with 
wireless  telegraphy  from  a  balloon.  It  is  now  stated  that  the 
receiving  wire  was  hung  from  the  basket,  the  latter  being 
covered  with  wire  netting.  With  the  balloon  over  Washing- 
ton, wireless  messages  from  Annapolis  were  clearly  received. 

The  Corps  of  Electrical  Engineers. — We  have  already 
noticed  the  formation  of  a  Balloon  Section  in  connection  with 
this  corps,  and  we  are  now  informed  that  this  section  has 
obtained  the  percentage  of  its  establishment  necessar}-  for  its 
recognition  by  the  War  Office.  This  recognition  has  been  ap- 
plied for.  In  order,  however,  that  the  fullest  advantage  may 
be  taken  of  the  annual  training  at  the  Army  Ballooning 
School  at  Aldershot,  it  is  necessary  that  the  establishment 
should  be  fully  made  up  without  delay.  Recruits  are  needed 
for  this  purpose,  and  any  one  desiring  further  information  is 
requested  to  apply  to  H.  E.  Holtorp  at  the  head -quarters  of 
the  Corps,  Regency-street,  Westminster.  Enrolments  may  be 
made  on  Tuesday  and  Wednesilay  evenings. 

Association  of  Teachers  in  Technical  Institutions. — The 
second  annual  conference  of  this  Association  has  been  taking 
place  in  London  during  the  past  week  under  the  presidency  of 
Mr.  Chas.  Harrap,  of  the  St.  Bride's  Institute.  In  his  presi- 
dential address  Mr.  Harrap  referred  to  the  formation  of  the 
Imperial  College  of  Science  and  Technologv,  and  was  of  the 
opinion  that  great  care  should  be  taken  to  ensure  its  position  as 
a  technical  college  of  the  highest  rank,  and  that  it  should  not 
be  allowed  to  develop  into  a  university  college  of  the  ordinary 
type.  Its  value  would  be  small  if  this  occurred.  He  drew 
attention  to  the  increasing  need  of  technical  education  and  to 
the  fact  that  primary  education  was  not  as  good  as  it  might  be, 
for  the  education  of  students  leaving  school  to-day  was  cer- 
tainly no  better  than  it  was  30  years  ago. 

International  Telegraph  Conference. — The  Lisbon  Con- 
ference has  terminated  its  labours,  and  the  signatures  to  the 
jiToces  verbal  of  the  Conference  were,  we  understand,  officially 
attached  yesterda}'  (Thursday).  The  subjects  dealt  with  which 
chiefly  aft'ect  the  public  were  the  regidations  referring  to  the 
use  of  code  words,  and  on  this  subject  a  modification  was  made 
under  which  code  publishers  may  submit  their  codes  before 
publication  to  the  telegraphic  administrations  with  a  view  to 
official  approval  being  given  to  such  compilations.  It  is  stated 
by  Renter  thai  a  special  Board  of  Control  will  be  appointed, 
consisting  of  representatives  of  England,  France  and  Germany, 
to  which  it  will  be  optional  to  submit  such  codes  for  official 
approval.  Although  this  approval  may  not  be  given,  or  the 
codes  may  not  be  submitted  to  the  Board,  they  will  remain  in 
force,  each  administration  having  the  right  of  accepting  or 
refusing  the  code  vocabularies  emploj'ed  with  such  codes. 

A  slight  modification  was  also  eflected  by  the  Conference 
in  terminal  rates  which,  it  is  stated,  will  j)3rmit  |of  small  re- 
ductions in  the  charges  for  telegrams  between  Great  Britain 
and  some  of  the  more  distant  countries  of  Europe. 

The  world's  Press  gains  by  a  modification  which  permit.';  of 
telegrams  sent  in  foreign  languages  to  journals  published  in 
such  language  enjoying  the  privilege  of  Press  rates — that  is 


to  saj',  a  Press  telegram  in  English  to  a  journal  printeil  in 
English  in  any  part  of  the  world  can,  under  the  modified 
arrangement,  be  sent  at  Press  rates. 

It  was  decided  to  hold  the  next  International  Telegraph 
Conference  in  Paris  in  1915,  an  extension  of  the  usual  period 
of  five  years  between  conferences. 

Additional  regulations  were  introduced  to  include  those 
rules  under  the  Radio-Telegraphic  Convention  of  Berlin  which 
aflfect  the  land  transit  of  radio-telegrams  received  from  or  in- 
tended for  ships  at  sea. 

Damage  to  Atlantic  Cables. — At  one  of  the  sittings  of  the 
International  Telegraph  Conference  at  Lisbon  formal  repre- 
sentation was  made  by  representatives  of  the  Anglo- American, 
the  Commercial  and  other  telegraph  companies  regarding  the 
serious  damage  caused  to  the  trans  Atlantic  cables  oflthe  Irish 
coast  by  trawlers.  The  representative  of  the  Deutsche  Atlan- 
tische  Co.  suggested  that  an  alteration  in  the  gearing  used  by 
steam  trawlers  would  bring  about  an  improvement  and  pre- 
vent further  damage.  The  delegates  of  the  Contracting  States 
were  asked  to  bring  this  matter  before  their  respective  Govern- 
ments, with  a  view  to  an  amendment  of  the  existing  law. 

One  of  the  repairing  vessels  sent  out  to  examine  the  extent 
of  the  damage  to  the  submarine  cables  off  the  Irish  coast  has 
settled  any  doubt  as  to  the  cause  of  the  injury.  On  one  of  the 
picked-up  cables  the  "  fault"  was  found  to  be  entirely  due  to- 
the  steam  tnawlers'  nets,  as  large  pieces  of  thes(!  nets  were  en- 
tangled with  the  cables  at  a  depth  of  "2.50  fathoms.  It  is  con- 
sidered that  the  loss  caused  to  the  trawlers  in  the  shape  of 
damage  to  their  nets  and  tackle  will  help  to  bring  about  an 
improved  condition  of  things,  more  especially  as  the  Atlantic 
cable  zone  off  the  Irish  coast  is  in  no  way  necessary  for  deep- 
sea  fishing  purposes. 

Numerous  petitions  have  been  signed  throughout  the  United 
Kingdom  by  bankers,  shipowners,  merchants  and  trading  asso- 
ciations asking  that  action  should  be  taken  to  protect  the 
trans-Atlantic  cables  from  the  damage  caused  by  trawler?,  in 
view  of  the  serious  loss  and  inconvenience  experienced  in  com- 
mercial circles  from  the  interruptions  and  delays  caused  by  the 
accumulation  of  messages. 

The  ca'oles  of  the  Commercial  .and  Western  Union  Companies 
were  all  repaired  and  working  last  week.  The  cible  steamer 
"John  Pender"  was  employed  on  these  repairs,  and  the  c.s. 
"  Buccaneer''  was  also  on  the  spot. 

Some  doubt  having  been  expressed  as  to  the  depth  at  which 
steam  trawlers  can  operate  with  their  tackle  and  gear  a  reply 
from  a  ship's  draughtsman  to  the  Gla.njoiv  Hendd  shows  that 
"  winches  capable  of  taking  1,000  fathoms  of  warp  on  each 
drum  are  sometimes  asked  for  nowadays  by  owners  of  large 
steam  trawlers.  Such  a  one  w.as  supplied  to  the  trawler  "  Le 
Corsaire,'  of  Boulogne,  built  in  190.5  at  Tnrry,  Aberdeen." 

The  c.s.  "  Buccaneer,'  which  remains  in  the  neighbourhood 
of  the  cables,  reports  that  between  4:25  a.m.  and  2:20  p.m.  on 
June  9th,  she  hailed  four  steam  trawlers  between  lat.  51°. .54' 
and  51°. 59'  and  long.  10°. 45'  and  11°. 44',  in  which  small  area 
at  least  five  of  the  Atlantic  cables  are  situate  worth  more  than 
£2,000,000. 

University  College  (London)  Union  Society.— A  large  as- 
sembly were  present  last  Thursday,  June  4th,  in  the  Botuiical 
Theatre  of  University  College  to  hear  the  foundation  oration, 
delivered  by  Mr.  J.  Lewis  Paton,  M.A.,  and  entitled  "  The 
University  and  the  Working  Classes."  Previous  to  the  lecture 
the  president  made  a  presentation  on  behalf  of  the  society  to 
Dr.  F.  W.  Goodbody,  who  for  many  years  has  rendered  excel- 
lent service  in  various  official  capacities.  The  lecturtr,  before 
dealing  with  the  main  subject  of  his  oration,  made  a  few  in- 
troductory remarks,  mentioning  that  University  College  was 
looking  to  its  old  boys  for  the  solution  of  its  present  financial 
problems.  He  then  quoted  a  recent  speech  of  a  member  of 
Parliament  concerning  the  reckless  increase  of  education  at  the 
present  time:  everyone  was  becomim^  skilled,  and  even  the  pits 
were  swarming  with  technically  educated  men.  There  were  two 
great  diverse  forms  of  learning — first,  scientific  and  technical 
education,  which  still  seemed  to  be  of  a  hard,  crude,  gritty 
nature,  and  which  was  proceeding  from  below;  and,  second, 
literary  culture,  which  suffered  from  its   aloofness.      These 
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forms  were  now  converging  in  the  newer  universities.  The 
first  was  working  its  wa}'  up  from  the  lower  schools,  whilst  the 
second  was  still  regarded  as  the  privilege  of  the  leisured  classes. 
He  was  aware  that  objections  would  be  raised  :  for  example, 
Have  we  not  scholarships  ?  These  only  provided  the  poor 
boj'  with  means  to  lift  himself  from  his  class,  with  the  result 
that  he  was  educated  out  of  it,  not  in  it.  Thus  the  working  class 
was  being  denuded  of  its  possible  leaders,  and  the  poor  boy 
was  taken  to  the  university,  but  the  universitj-  was  not 
brought  to  the  poorer  classes.  Then  there  was  the  university 
extension  movement,  which  was  bringing  the  university  to 
the  people,  and  good  work  had  been  done  in  this  direction  by 
University  College.  A  wonderful  record  could  be  shown, 
especially  as  it  was  without  financial  support,  but  the  move- 
ment had  not  yet  reached  the  right  classes,  and  it  still  failed 
to  give  the  necessary  contact  of  soul  with  soul.  The  cause  of 
all  the  trouble  was  the  attitude  of  the  cultured  classes  towards 
the  poor,  who  were  treated  as  part  of  a  machine,  and,  being 
human,  naturally  objected  to  such  treatment.  There  was  a 
smaller  gulf  between  the  upper  classes  of  different  countries 
than  between  the  upper  and  lower  classes  of  the  same  country. 
The  lecture,  which  was  enthusiastically  received,  contained 
many  charming  qtiotations  and  sayings,  as  typical  of  which 
■we  may  quote  the  lecturer's  concluding  words :  "  God  must 
love  the  working  people,  for  He  makes  so  many  of  them." 
After  the  lecture,  an  excellent  selection  of  music,  instrumental 
and  vocal,  was  given  in  the  librarj'. 

W  International  Congress  on  Electrical  Units  and  Standards. — 
In*our  issue  of  ]May  8th  we  gave  the  names  of  the  members  of 
the  Committee  appointed  by  the  Board  of  Trade  to  make 
arrangements  in  connection  with  the  Congress  to  be  held  in 
London  in  the  coming  autumn.  The  Committee  have  now 
fixed  Monday,  October  12th,  as  the  date  for  the  assembly  of 
the  Congress,  and  they  have  also  prepared  the  following 
memorandum,  in  which  the  proposals  to  be  laid  before  the 
Congress  as  a  basis  for  their  deliberations  are  set  forth  : — 

The  general  object  of  the  International  Congress  on  Electrical 
Units  and  Standards,  which  is  to  meet  on  the  invitation  of  His 
Majesty's  Government  in  London  in  October,  1908,  is  to  consider  and 
advise  as  to  the  steps  which  should  be  taken  to  bring  about  agreement 
in  the  letinition  of  electrical  units  which  form  the  basis  of  legislation 
in  different  countries,  and  in  the  methods  of  constructing  and  employ- 
ing the  electrical  standards  necessary  to  give  effect  to  these  definitions. 

It  is  hoped  that  the  delegates  to  "the  Congress  may  find  themselves 
able  to  embody  their  conclusions  indraft  articles  which  might  be  com- 
mended to  the  several  Governments  represented  as  a  basis  for  uniform 
legislation  and  admmistration  in  relation  to  electrical  units  and 
standards 

The  fundamental  units  of  electrical  measurement  are  the  ohm,  the 
ampere  and  the  volt.  Of  these  two  are  primary  units,  being  inde- 
pendent, and  the  otlier  secondary  or  derived.  It  is  generally  agreed 
that  tlieohm  should  be  accepted  as  one  of  the  primary  units.  There 
is  some  difierence  of  opinion  as  to  wliether  the  ampere  or  volt  should 
be  the  second.     This  jioint  will  be  one  for  tlie  Conference  to  consider. 

Again,  the  ohm  is  realised  by  means  of  the  resistance  of  a  column 
of  mercury  of  ilelinile  dimensions,  the  ampere  by  means  of  tlie  elec- 
trolytic deposition  of  silver,  and  the  volt  by  aid  of  a  standard  cell. 

if  this  metliod  of  realising  the  unit?  l)e  accepted  by  the  Congress, 
specifications  for  the  ohm  and  ampere  will  call  for  consideration,  while 
the  standard  cell  must  be  selected  and  the  metliod  of  .setting  it  up 
prescribed. 

In  view  of  the  scientific  <|ue.stions  raised  in  connection  with  each  of 
these  matters,  including  also  the  choice  of  the  two  primary  unit.s,  it 
will  be  suggested  at  an  early  meeting  of  the  Congress,  should  such  a 
course  appear  to  be  desirable,  that  the  Congress  should  appoint  a  small 
technical  commission  of  experts  to  discuss  the  question  and  report 
thereon  to  the  Congress. 

The  Congress  will  also  be  luskcd  to  consider  the  best  methods  of 
securing  uiiifoiinity  of  ailniiiiislration  in  the  future,  and  for  arriving  at 
a  decision  on  any  (|iieslions  left  undecided  at  the  dose  of  the  Congress. 

It  is  desirable  to  have  some  deHiiite  i|iioslions  before  the  Congress, 
and  with  tlim  object  the  following  propositions  embotlying  coneliisioiis 
ariivcfl  atby  thorcpresentfltivcs  of  the  various  National  Standardising 
Laboratories  which  met  :it  the  Ueichsanslalt  in  1906,  and  which  arc 
also  generally  in  iKcordance  with  the  ilecisions  of  the  Chicago  Con 
gresN  lulil  in  1803,  will  bi-  bnniglil  forward  lus  a  basis  for  discussion. 

1.  That  the  ohm  nhall  br^  the  lirst  primary  unit. 

2.  That  Iho  ainjicrc  shall  be  the  second  primary  unit. 

3.  That  in  conHe(|Ucncu  the  volt  shall  be  treatwl  as  n  Hccondaiy  or 
derived  unit. 

4.  That  the  international  o)im  be  defined  as  the  resistance  at  the 
tem|K;iatiire  of  inelling  ice  of  a  column  of  mercury  of  uniform  ctohs- 
section  ttrminali'd  by  plane,"  at  right  iinglcs  to  its "icngtli  106-3  cm.  in 
length  and  144521  giainmcs  in  mass. 

6.  That  the  intornalional  am[M!re  bo  dolincd  la  the  unvarying  elec- 


trical current  which,  when  pas'ed  through  a  solution  of  nitrate  of 
silver  in  water,  deposits  silver  at  the  rate  of  000U18  gramme  per  second. 

6.  That  the  international  volt  be  detined  as  that  E.  M.F.  which, 
when  applied  steadily  between  the  ends  of  a  conductor  of  resistance 
1  international  ohm  produces  a  current  of  1  international  ampere. 

7.  That  the  Weston  cadmium  cell  be  adopted  as  a  convenient  stan- 
dard of  E.M.F.,  having  at  a  temperature  of  17°C.  an  E.M.F.  of 

international  volts,  but  that  it  is  undesirable  that  the  number  repre- 
senting the  E.M.F.  of  this  cell  should  be  the  subject  of  legislation  in 
auy  country. 

8.  That  specifications  dealing  with  the  methods  of  setting  up  mer- 
cury standards  of  resistance,  ot  realising  the  ampere  by  the  deposition 
of  silver,  and  of  preparing  standard  cells  be  issued  with  the  authority 
of  the  Congress,  and  that  for  this  purpose  a  technical  commission  be 
appointed  to  prepare  these  specifications. 

9.  That  the  Congress  consider  and  advise  as  to  the  best  method  of  se- 
curing uniformity  with  regard  to  the  fundamental  electrical  standards 
for  the  future. 


INCORPORATED  MUNICIPAL  ELECTRICAL 
ASSOCIATION. 

As   alread)'  announced  in   these  columns,   the   thirteenth 
annual  Convention  of  this  Association  will  take  place  at  Not- 
tingham  from  June   30th  to  July  3rd   inclusive.     The  pro- 
ceedings will  open  with  a  welcome  at  University  College  by 
the  Mayor  (Mr.  Councillor  Spalding)  and  the  Sheriff  (Mr. 
Councillor  Carey)  of  Xottingham,  and  the  presidential  address 
will  be  delivered  by  Mr.  H.  Talbot,  city  electrical  engineer  at 
Xottingham.     A  Paper  on  "  The  Experiences  of  a  Convener 
in  the  Establishment  of  an  Electricity  Undertaking,"  by  Bailie 
Wightmao,  convener  nf  the  Electricity  Committee,  Govan,  will 
be  read  and  discussed.     At  the  conclusion  of  this  meeting  a 
luncheon  will  be  held  in  the  Mechanics'  Large  Hall  at  the  invi- 
tation of  the  chairman  (Sir  John  Turney,  J. P.)  and  the  mem- 
bers   of    the    Nottingham    Electricity   Committee.      During 
the   afternoon   a   visit   will   be    paid    to    the   power   station 
and  car  sheds  in  Nottingham,   which   will  also  be  open  for 
inspection   at   all    times    during    the    Convention.     Wednes- 
day   will   be   devoted   to    an    excursion   to   Dovedale.      On 
Thursday  morning  the  Annual  General  Meeting  will  be  held 
at  University  College,  and  during  the  afternoon  the  following 
Papers  will  be  read  and  discussed:  "Some  Considerations  on 
the  Design  of  a  Generating  Station,"  hy  Mr.  H.  Kichardson, 
chief  electrical  engineer,  Dundee,  and  on  "  The  Reconstruc- 
tions of  an  Electric  Lighting  Scheme,"  b}'  Mr.  C.  M.  Shaw,  city 
electrical  engineer  at  Worcester.      During    the  evening    the 
Annual  Dinner  will  take  place  at  the  Exchange  Hall,  Notting- 
ham.   On  Friday  morning  a  meeting  will  be  held  at  University 
College,  during  which  the  following  Papers  will  be  read  and 
discussed  :  "  Alternating  Current  Accumulator  Sub-Stations," 
by  Mr.  A.  M.  Taylor,  assistant  electrical  engineer,  Birming- 
ham, and  "  The  Work  and  Equipment  of  a  Testing  and  Stan- 
dardising Department,"  by  Mr.  H.  A.  Katcliff,  su])erintendcnt 
of  the  testing  dcp.inment,  Manchester   Corporation    Electri- 
city Works.     During  the  Convention  the  Brush  Engineering 
Co.'s  works  at  Loughliorough  will  be  open  to  inspection,  as 
will   the  generating  station    of  the  Derbj*  Corporation.]      A 
glance  through  the  above  programme  will  show  tiiat  tlio  sub- 
jects for  discussion    arc  of  more   than  ordinarv  interest    to 
station  and  supjily  engineers. 

A\'e  are,  as  usual,  making  special  arrangements  for  giving 
full  reports  both  of  the  Papers  and  discussions,  and  our  issue 
of  Jiilj'  3rd  will  contain  an  account  of  the  proceedings  up  to  a 
late  hour  on  Thursday,  July  2nd. 


ARRANGEMENTS  FOR  THE  WEEK. 


FRIDAY.  June  12lb  (to-day. I 

PlIVBIC.VI,  SOCIKTV. 

S  ji.in.  Meeting  in  the  Physics  Laboratory  of  the  Royal  CoUegfe  of 
Sciniu'o,  Imperial  Institute  roa<l.  South  Kensington.  Agenda  : 
"  Kxperiments  on  a  |)iioitive  .System  of  Wirclcs.-)  Tele- 
graphy,'' by  Messrs  HiOlini  and  Tosi  :  "On  the  Lateral 
Vibration  ami  Dcllcclion  of  ('lam]>cd  Diicrlod  Bars"  by  Dr. 
Morrow:  "On  the  Ucsistancc  of  :i  Conductor  of  Uniform 
TliicUncss  whose  Hroadlh  suddenly  Changes  and  on  the 
Shn|M;.«  of  the  Stream  Lines,"  by  1'rof.  Lees:  "On  Iho  Self- 
Indiii'liini'c  of  Two  l'aralli-1  Wires,"  by  Dr.  Nicholson  :  "On 
Honiogcnciiiis  Socondnrv  Hadialion,  "  by  Dr.  Itiiikhiand  Mr. 
Sadler  :  and  "  Notes  on  the  Motion  of  a  Corpuscle  and  on 
Cloud  Formation,"  by  IVof.  Morton. 
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THE  CADMIUM  CELL  AT  A  LOW  TEMPERATURE. 

BY    lIENltY   TINSLEY. 

Among  the  man)- contributions  which  have  appeared  during 
the  last  few  years  regarding  the  Weston  coll  it  has  been  rather 
remarkable  that  more  attention  has  not  been  paid  to  its 
behaviour  with  a  varying  temperature,  more  especially  at  low 
temperatures. 

The  recent  sudden  period  of  cold  weather  has  impressed  on 
the  writer  the  necessity  for  taking  into  account  the  range  of 
temperature  over  which  a  cell  should  be  used,  and  to  which 
the  ordinarj'  temperature  correction  formula  can  be  ajjplied. 
During  the  early  part  of  April  the  writer  made  up  a  batch  of 
cells,  keeping  to  the  N.P.L.  specification,  and  on  completion 
they  were  found  to  be  within  three  or  four  parts  in  100,000 
of  standaril  value  when  compared  against  a  standard  checked 
atBushy  House.  When  the  cold  weather  set  in  about  April  ISth 
sudilen  and  extreme  variations  between  this  batch  of  cells  and 
the  standard  were  observed,  amounting  to  as  much  as  190  parts 
in  100,000,  or  nearly  2  millivolts,  the  temperature  being  then 
as  low  as  3  C.  in  the  test  room  in  which  the  cells  were  being 
used  and  tested,  the  temperature  in  the  early  part  of  the 
month  having  been  about  14°C.  in  the  same  place.  The  whole 
batch  of  cells  were  observed  to  be  in  good  agreement  with  each 
other  at  both  the  normal  and  low  temperature,  though  differ- 
ing largely  from  the  standard  at  the  lower  temperature.  This 
fact  did  not  point  to  careless  manipulation  of  the  chemicals, 
which  would  have  shown  variations  between  individual  cells,  the 
maximum  variation  of  36  cells  being  within  10  parts  in  100,000. 
After  observing  the  same  discrepancy  of  about  2  millivolts 
at  about  3  C.  for  several  cells  of  the  batch,  including  an  extra 
large  one  weighing  over  a  pound,  it  was  decided  to  select  a 
typical  cell  and  take  a  series  of  observations  as  the  test  room 
varied  its  temperature  under  actual  conditions.  The  master 
standard  and  the  chosen  cell  were,  therefore,  placed  in  an  oil 
bath  with  a  good  thermometer,  and  instructions  given  to  take 
a  careful  test  every  half-hour  or  so  as  the  temperature  rose. 
The  extreme  cold  of  the  night  of  April  21th  rendered  a  large 
range  of  temperature  possible,  and  early  on  April  2oth  the 
tests  were  started,  when  the  following  interesting  curve  was 
obtained,  the  voltage  being  actually  measured  to  nrsVijw  ^^^^ 
and  the  temperature  O'lX'. 

The  curve  A  was  plotted  from  the  known  value  of  the  volt- 
age and  temperature  coefficient  of  the  master  cell,  whereas 
B  represents  the  varying  voltage  of  the  selected  cell.  Con- 
sidering that  the  points  on  curve  B  were  taken  by  more  than 
one  observer,  the  nearness  with  which  they  approach  the  mean 
must  be  regarded  as  very  satisfactory. 

The  lowest  temperature  was  3'2^C.,  at  which  the  difference 
between  the  two  cells  amounted  to  190  parts  in  100,000,  which 
difference  gradually  decreased  till  it  became  zero  at  12  deg. 
From  this  point  the  new  cell's  voltage  is  in  excess  of  the 
master  cell  till  about  16  deg.,  when  its  curve  bends  downwards, 
thus  showing  a  true  negative  coefficient  of  the  same  value  as  the 
master  cell.  Below  15  or  16  the  cell  B  has  a  positive  coeffi- 
cient, whereas  above  this  temperature  its  value  varies  iden- 
tically with  A,  and  in  the  proper  way  it  should,  according  to 
the  N.P.L.  formula.  It  therefore  becomes  evident  that  the 
difference  of  temperature  coefficients  can  hardly  be  due  to  a 
chemical  efl'ect  such  as  an  alteration  in  the  solubility  of  the 
cadmium  sulphate  solution,  and  another  explanation  must  be 
sought. 

In  his  excellent  Paper  on  the  cadmium  cell  recently  read 
before  the  Koyal  Society,*  Mr.  F.  E.  Snuth  summarises  the 
work  of  many  well-known  scientists  on  this  subject,  and  refer- 
ence is  made  in  that  Paper  to  the  work  of  Jaeger,  Dearlove, 
Bijl,  Puskcin  and  others  as  having  pointed  out  the  necessity 
of  paying  attention  to  the  percentage  of  cadmium  metal  used 
in  making  the  amalgam,  and  he  appears  to  favour  the  10  per 
cent,  proportion  rather  than  the  12|  per  cent.,  whereas  the 
tendency  with  the  (iorman  workers  is  to  favour  a  somewhat 
higher  proportion.  The  suitable  amount  would  probably 
vary  according  to  the  range  of  temperature  over  which  the 
cell  was  to  be  used,  and  the  10  per  cent,  would  meet  nearly 
all  cases  in  practice. 

*  rhU.  Trau.%,  Vol.  CCVII.,  pp.  393-420. 


Cell  A  was  made  with  a  10  per  cent,  cadmium  amalgam, 
whereas  cell  B  was  made  with  12A  per  cent,  amalgam.  The 
amalgam  in  cell  A  was  observed  to  keep  bright  throughout  the 
range  of  temperature  and  have  a  surface  ai)pearance  very 
similar  to  pure  mercury,  whereas  at  the  lower  temperatures 
cell  lis  amalgam  appeared  to  become  solid  ami  lose  its  bright 
appearance,  becoming  like  the  suiface  of  new  galvanised  iron. 
Workers  on  the  cadmium  cell  will,  perhaps,  recognise  the 
difference  which  ai)pear  on  different  amalgams  though  it  is 
difficult  to  describe  in  words. 

With  the  return  of  warm  weather  it  has  been  possible  to 
compare  some  of  this  batch  of  cells  against  the  master  standard 
under  a  natural  variation  of  temperature  between  about  14"C. 
and  22  C,  and  the  cells  are  in  excellent  agreement  with  the 
master  standard  over  this  range,  several  cells  which  have  been 
compared  not  varying  more  than  three  parts  in  100,000  from 
the  master  and  their  mean.  The  cadmium  amalgam  has  also 
shown  the  characteristic  appearance  of  bright  mercurial  surface 
and  has  lost  the  grey  crystalline  look  mentioned  above,  which 
recurs  when  the  temperature  gets  as  low  as  12'C. 

With  all  due  caution,  therefore,  and  the  utmost  respect  for 
the  observations  of  other  workers,  I  venture  to  suggest  that 
the  difference  observed  may  be  due  to  the  amalgam  with  the 
higher  percentage  of  cadmium,  becoming  solid  at  the  lower 
temperature,  say,  below  10°C.,  and  thus  departing  from  its- 
two-phase  system  of  cadmium  and  mercury. 
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It  is  probable  that  a  similar  pair  of  curves  might  be  plotted 
for  a  10  per  cent,  amalgam  with  respect  to  a  lower  percentage 
amalgam,  only  then  the  bending  over  of  the  curve  would 
probably  come  at  a  temperature  beyond  an}'  possible  limits  of 
English  temperature.  In  the  case  of  the  I23  per  cent,  amal- 
gam it  would  appear  that  cells  need  to  be  used  with  caution 
below,  say,  lO^'C.,  but  even  with  this  amalgam  at  and  above 
this  temperature  it  is  not  likely  that  any  error  would  exceed 
1  or  2  parts  in  10,000. 

The  above  remarks  have  been  written  in  the  few  leisure 
moments  of  extreme  business  pressure,  so  that  they  have  no 
merit  beyond  their  being  actual  practical  observations,  taken 
under  slightly  abnormal  working  conditions,  but  they  may 
open  a  new  line  of  work  to  those  who  are  specially  interested 
in  the  Weston  cell,  and  with  this  object  in  view  they  are  sub- 
mitted for  perusal. 

SINGLE  PHASE  ELECTRIC   RAILWAYS  IN  EUROPE, 


In  our  issue  of  March  13th  we  gave  some  details,  due  to 
M.  N.  Blakemore,  of  the  electric  railways  which  are  being 
worked  or  equipped  on  the  single-phase  system  in  America. 
The  increasing  use  of  this  method  of  traction  makes  any  figures 
in  connection  with  it  of  considerable  interest,  and  we  are, 
therefore,  giving  below  some  information  regarding  its  develop- 
ment in  Europe.  Instead  of  28  lines  totalling  9()6-3  miles, 
the  American  figures,  there  are  only  19  totalling  415  o  miles. 
As  several  of  the  lines  are  of  a  more  or  less  experimental  des- 
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cription,  details  as  regards  motor-car  or  locomotive  equipment 
and  motor  horse-power  are  somewhat  meagre,  though  the  total 
is  certainly  in  excess  of  47,120  H.P.  Manj^  of  these  railways 
have  been  described  more  or  less  fully  in  the  columns  of  The 
Electrician,  and  we  are  simply  setting  out  in  the  following 
table  information  similar  to  that  given  in  the  former  article. 
We  have  to  thank  the  EugHsh  representatives  of  the  contract- 
ing firms  for  supplying  us  with  figures  and  other  information 
given  below : — 


Name  of  line. 


Bergamo-Valle 

Brembana 
Blaakenese- 

Ohlsdorf 

Eorniage 

■Compagnie   Gene- 
rale  Parisienne 
de  Tramway-s 
Murnau-Ober- 

Ammergau 

Spindlersfeld  

Prussian  State 

Railway 
Kome-Civita- 

Castellana 
Stubaital 

Swedish  State 

Railways 


"Vienna-Baden 


Line 
voltage. 


No.  of 
motor- 
cars with 
H.P.  on 
each. 


25 


130 
10 


1-5 


120       25 


6,000 

6,600 

6,000 

600 


No.  of 
loco- 
motives 
with  H.P 
on  each. 


Date  of 
opening. 
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ELECTRICAL  PORCELAINS.* 

BY    H.    W.    BR.\DY. 

(Concluded  from  page  389.) 

rROPERTIES   OF    PORCKLAIN. 

In  the  low-tension  test  following  manufacture  the  insulators  are 
turned  upsidt)  down  and  lilled  with  water.  They  stand  in  water  in 
a  shallow  tank.  A  galvanometer  shows  when  some  flaw  allows  con- 
nection between  the  water  in  any  msulator  and  the  water  in  the  tank. 
Good  porcelain  will  not  absorb  water  whether  glazed  orunglazed. 
Poor  quality  porcelain  approaches  ivory  in  certain  respects,  and,  if 
very  bad,  may  be  detected  by  adhering  to  the  tongue,  or  at  least 
ehowing  a  tendency  to  do  so.  One  property  that  porcelain  has  to 
commend  it  is  its  low  coefTicient  of  expansion  compared  with  that  of 
glass.  The  coefficient  varies  a  good  deal  with  the  composition,  but 
it  may  be  given  as  about  0000005. 

Additions  of  felspar  raise  it  and  additions  of  thnt  reduce  it.  The 
mechanical  strength  of  porcelain  is  iiniih  greater  than  that  of  the 
rocks  from  which  it  originates.  With  a  compressive  stress  of  2H 
to  20  tons  per  si|uaro  inch  it  is  doubly  as  strong  as  porphyry  or 
granite  and  about  ;i()  per  cent,  loss  than  oast  iron.  It  is  ditlicuit  to 
get  the  exact  strength  in  tension  owing  to  the  slight  distortion  of 
the  test  pieces  during  liring.  This,  lliough  slight,  is  sullicionl 
•to  put  the  test  piece  under  bending  stress  as  well,  wliich,  with  such 
an  unyifldmg  substance  as  porcelain,  upsets  the  lost.  The  tensile 
stress,  however,  may  bo  given  as  10  to  11  tons  per  sijuare  inch, 
which  compares  favourably  with  cast  iron.  These  ligiires  for  ten- 
sion  and  compiossion,  if  taken  alono,  would  give  porcelain  quite  a 
good  place  among  strong  materials,  but,  of  course,  it  is  so  inelastic 
that  even  the  very  best  of  it  is  not  safe  under  jars  or  blows. 

The  cloctrioal  resistivities  of  porcelain  and  glass  are  given  ro- 
apeclivniy  as  '200  x  10"'  megohms  (porcelain)  and  about  '20,000  x  lO"' 
mogohins  (glass)  per  centimetre  cube.     There  is  not  much  to  be 

•  Abstract  of  o  I'nijorrcad  boforo  thoBirminghora  BiulDintrlot  Elec- 
tric Club. 


gained  from  figures  in  this  connection,  however,  for  they  are  very 
variable  both  for  glass  and  porcelain,  and  with  substances  of  such 
high  resistance  so  much  depends  on  the  condition  of  the  atmosphere 
or  any  other  circumstance  affecting  the  surface  of  the  test  piece. 
Being  more  or  less  a  silicate,  porcelain  is  a  comparatively  good  con- 
ductor when  raised  to  a  red  heat  What  the  electrical  engineer  is 
concerned  with  is,  first,  the  surface  leakage  and  the  proper  design, 
composition  and  glazing  of  ineulators  to  prevent  it ;  secondly, 
arcing,  the  prevention  of  which  is  also  a  matter  of  design ;  and 
thirdly,  the  break  down  of  the  substance  under  electrical  pressure. 
Both  the  design  and  the  composition  have  been  left  very  much 
in  the  hands  of  manufacturers,  but  whether  electrical  engineers 
or  potters  are  the  designers,  there  are,  apparently,  wide  differences 
of  opinion  as  to  the  lines  that  should  be  followed.  Sometimes  an 
electrical  engineer  will  inquire  for  insulators  for  high-tension  work, 
and  on  going  into  his  specification  it  may  be  found  that  to  satisfy 
the  letter  of  his  requirements  the  insulator  would  be  some  2  ft.  or 
3  ft.  in  diameter,  and  it  is  often  possible  to  show  him,  by  tests  which 
imitate  the  conditions  under  which  the  insulator  will  have  to  work, 
that,  say,  12  in.  diameter  is  quite  sufficient.  Attempts  at  standar- 
disation do  not  always  bring  the  result  that  is  intended.  The  Pha-nis 
Fire  Office  rules,  for  instance,  were  soon  marred  as  a  standard  by 
other  fire  offices  getting  out  difi'ercnt  rules  of  their  own.  Porcelain 
has  been  left  severely  alone  by  the  Engineering  Standards  Com- 
mittee, and,  as  the  persons  who  have  the  laying  down  of  high-tension 
plant,  and  consequently  the  purchasing  of  insulators,  in  their  hands 
do  not  show  any  oneness  of  ideas  concerning  insulator  design,  it 
will  be  better  for  the  present  purpose  if,  instead  of  suggesting  any  sort 
of  standard  rule  I  give  the  results  of  two  series  of  tests,  one  labora- 
tory and  one  under  more  work-a-day  conditions,  and  point  out  what 
appear  to  be  safe  conclusions.     The   laboratoi-y    tests  I  refer  to 
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were  carried  out  by  Sir  William  Preece  in  1901.  An  induction  coil 
was  used  and  a  sparking  gap  between  brass  knobs  ^in.  radius  used 
to  ascertain  the  voltage.  The  following  gives  the  essential  features 
of  the  tests  : — 

150,000  volt.s  broke  down  2    mm.  thickness  of  porcelain. 
300,000  .,  5A 

345,000  ,,  64  „  „ 

225,000  „  4i 

The  voltages  are  inferred  from  the  length  of  spark.     Thus, 
10  cm.  =300,000  volts  |  30  cm.  =900,000  volts 

There  were  some  score  of  insulators  tested,   mostly  of  ordinary 
telegraph  type. 

Hi<iii-TKNsioN  Tkst. 
It  may  be  inferred  from  the  above  that  a  1  in.  spark  is  pro- 
duced at  ordinary  temperatures  by  a  voltage  of,  say,  7."i,00J,  and 
that  porcelain  punctures  under  a  pressure  of  about  l,00O,t)0O  volts 
per  inch  of  its  thickness.  Manufacturers,  however,  tost  their  insu- 
lators with  a  step-up  and  an  auto-transformer  to  give  variation  of 
voltage.  The  oHect  of  froijuency,  current  capacity  (as  well  as 
voltage),  \-c.,  limy  explain  the  much  lower  figures  obtained  with,  a 
tig  transtormor  and  are  questions  on  which  I  should  like  to  hear 
the  views  of  others,  but  as  the  result  of  a  good  many  tests,  inohiding 
the  following,  it  seems  safe  to  take  the  two  curves  reproduced  here- 
with in  Fig.  11  as  a  starting  point  in  designing  an  insulator,  arrang- 
ing tlic  thickness  of  porcelain  and  the  arcing  length  to  agree  with 
the  curves,  allowing,  of  coniso,  some  factor  of  safety.  It  must 
1)0  taken  into  consideration  tliat  the  upper  surface  ol  the  upper 
shod  of  the  insulator  under  the  usual  moist  condition  of  the 
atmosphere  is  probably  alive  to  its  outer  edge  to  such  an  extent  that 
it  may  be  climinaled  from  iho  arcing  distance;  and  the  same  re- 
mark applies  to  the  lowrr  portions  of  the  inner  petticoats,  some  of 
which  must  also  been  ohmiiiatcd  to  an  extent  depending  upon  the 
greatest  angle  uf  rain-fall  which  the  insulator  will  probably  have  to 
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'Cope  with.  It  must  also  be  borne  in  niinJ  with  regard  to  punctur- 
ing that  it  is  o{  uo  use  making  the  mass  of  poieolaiii  very  thick  un- 
less it  is  done  in  two  or  more  layers.  It  woulil  seem  that  about  an 
inch  thickness  of  porcelain  is  as  much  as  can  be  properly  vitrified, 
and  even  for  less  thicknesses  twe  pieces  arc  advisable.  They  may 
be  joined  together,  either  by  cement  or  by  glazing,  the  latter,  per- 
haps, being  preferable  as  the  glaze  is  a  better  insulator  than  the 
cement  and,  being  smoother,  it  does  not  encourage  the  brush  dis- 
cbarge wbiott  sometimes  takes  place  from  the  outer  surface  of  the 
cement. 

The  following  tests  were  made  at  the  works  of  Messrs.  Callender's 
Cable  Company  by  Mr.  C.  J.  tireene:  — 

IxsiL.VTOR  No.  1. — This  is  a  white  porcelain  insulator  (Fig.  12) 
with  two  sheds  made  in  two  pieces  cemented  together,  and  was 
mounted  on  a  steel  pin  secured  to  the  insulator  by  sulphur  cement. 
The  minimum  thickness  of  porcelain  was  0-9  in.  The  overall 
diameter  of  the  insulator  7'65in..  and  the  overall  height  8' 3  in. 

Test  No.  1. — The  insulation  was  first  tested  in  a  dry  and  clean 
condition.    The  pressure  was  applied  between  the  side  groove  of 


Minimnm  Thickness  -9 
Pressure  Applied 


ARC 

45,000  V.  with  Insulator  wet 
85.000  V.  Willi  Insulator  dr7  but  dirtj 
90,000  V.  with  Insulator  dry  and  clean 


■S: 


^pi^ 


steel  Spindle.Earthed 

Fig.   12, — In'sulator  No. 


1. 


e  insulator  and  the  insulator  pin,  the  insulator  pin  being  earthed. 

6  pressure  was  gradually  increased  up  to  50,000  volts  when  a 
distinct  discharge  seemed  to  take  place  from  the  cement  fastening 
the  two  pieces  together.  The  first  spark  jumped  over  at  about 
80,000  volts,  and  at  90,000  volts  a  permanent  arc  was  set  up  be- 
tween the  side  groove  of  the  insulator  and  the  pin. 

Test  No.  2. — In  this  test  the  insulator  was  previously  dipped  in 
clean  water,  and  its  surface  was  thoroughly  wet  all  over.  The  first 
spark  jumped  across  at  about  45,000  volts,  but  as  the  insulator 
dried  the  arcing  stopped  and  the  pressure  was  gradually  increased 
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Fig.   13. — Insulator  No,   2. 

up  to  73,000  volts.  The  arcing  started  again  at  every  slight  in- 
crease of  pressure  and  stopped  immediately  the  insulator  dried 
itself.  At  90,000  volts,  the  insulator  probably  being  then  quite  dry, 
a  permanent  arc  was  set  up  between  the  side  groove  of  the  insu- 
lator and  the  pin. 

Test  No.  3. — The  whole  of  the  insulator,  with  the  exception  of  the 
inside  of  the  inner  shed,  was  then  coated  with  a  mixture  of  coal  dust 
and  water.  The  first  spark  started  again  at  about  .50,000  volts,  but 
the  insulator  gradually  dried  and  cleaned  itself,  the  discharge  from 
the  insulator  throwing  off  the  dirt.  With  the  insulator  practically 
dry,  but  still  covered  with  a  certain  amount  of  dirt,  a  permanent 
arc  was  set  up  at  85,000  volts. 


Insulatoh  No.  2. — This  is  a  small  brown  triple-shed  insulator 
manufactured  in  two  parts  cemented  together  (Fig.  13).  The  mini- 
mum thickness  of  porcelain  is  O'Hin.,  the  overall  diameter  57  in. 
and  the  overall  height  03  in.  The  pin  was  cemented  into  the  in- 
sulator with  sulphur  cement,  and  pressure  was  applied  between  the 
side  groove  of  the  insulator  and  the  pin,  which  was  earthed. 

Teat.— The  insulator  was  tested  in  a  perfectly  dry  and  clean 
condition.  It  first  sparked  over  at  73,000  volts,  and  a  permanent 
arc  was  set  up  at  HI ,000  volts.  Immediately  afterwards  the  porce- 
lain was  punctured,  the  puncture  curiously  taking  place  from  a 
point  near  the  top  of  the  pin. 

In'sclatou  No.  S. — This  is  a  white  porcelain  insulator  (Fig.  14) 
with  three  sheds  and  made  in  two  pieces  cemented  together.  The 
pin  is  screwed  into  the  insulator  and  not  cemented.  The  pressure 
was  applied  between  the  side  groove  of  the  insulator  and  the  pin, 
which  was  earthed.  The  minimum  thickness  of  porcelain  is  0'9  in., 
the  overall  diameter  7  in.  and  the  height  72  in.  It  is  the  standard 
insulator  on  one  large  English  power  concern  for  a  line  pressure  of 
11,000  volts. 

Test  No.  1. — The  insulator  was  tested  in  a  perfectly  dry  and  clean 
condition.  The  first  spark  jumped  over  at  94,000  volts,  and  a  per- 
manent are  was  set  up  at  97,000  volts.  At  99,000  volts  the  insulator 
punctured  right  through  from  the  side  groove  to  the  insulator  pin. 

Test  No.  2. — Another  insulator  of  exactly  the  same  type  was  then 
tested  in  a  dry  and  clean  condition.  The  first  spark  jumped  over 
at  81,000  volts  and  a  permanent  arc  was  set  up  at  99,000  volts.  The 
insulator  was  not  punctured  at  this  voltage. 

Test  No,  3.— Another  insulator  of  the  same  type  was  tested  in  a 
dry  and  clean  condition.      The  first  spark  jumped  over  at  82,000 
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volts,  but  in  this  case  the  permanent  arc  did  not  commence  until 
101,000  volts.     The  insulator  was  not  punctured  at  this  voltage. 

In  every  case  the  pressure  was  applied  to  the  insulators  by  means 
of  a  soft  copper  wire  bound  round  the  side  groove. 

Conclusion. 

In  summarising  the  chief  features  in  the  English  manufacturer's 
outlook,  of  course,  foreign  competition  takes  the  most  important 
place.  He  has  a  good  deal  to  dread  in  the  lower  wages  paid  by,  and 
better  conditions  accorded  to,  foreign  manufacturers  ;  and  if  he  can 
congratulate  himself  on  producing  at  present  an  article  of  acknow- 
ledged superiority,  he  does  not  know  how  long  it  will  be  before  the 
foreigner  ceases  to  be  content  with  an  advantage  in  price  alone  and 
sets  himself  to  maie  up  his  leeway  in  the  matter  of  quality.  There 
is,  however,  some  consolation  in  knowing  that  this  would  probably 
necessitate  radical  and  somewhat  costly  changes  in  Continental 
workshops. 

With  regard  to  substitutes  for  porcelain  in  outdoor  line  insula- 
tion, these  are  almost  extinct  in  this  country.  Glass  insulators  are 
still  used  extensively  in  America  for  telegraph  and  telephone  line 
work.  Their  first  cost  is  less,  but  on  account  of  breakage  due  to 
expansion  ami  contraction  the  saving  is  at  best  doubtful.  The  co- 
eflicient  of  expansion  of  porcelain  being  lower  this  trouble  is  avoided 
by  using  that  material.  The  loss  on  glass  insulators  in  Mexico,  for 
instance,  is  so  high  that  the  Government  of  that  country  is  con- 
sidering the  question  of  paying  the  slightly  higher  prices  and  adopt- 
ing porcelain.  I  believe  that  in  some  tropical  countries  glass  has 
been  adopted  for  large  insulators  mainly  on  account  of  the  curious 
fact  that  birds  will  build  their  nests  in  an  opaque  insulator,  but  not 
in  a  transparent  one. 

Reconstructed  granite  was  once  a  competitor  in  third-rail  work, 
but  has,  I  believe,  quite  disappeared  in  England.  It  survives  to  a  sur- 
prising extent  in  America — surprising,  because  either  in  the  matter  of 
freedom  from  surface  leakage  or  puncture  under  high  electrical 
pressure,  its  merit  is  but  little  or  nothing.  I  believe  that  in  the 
only  case  in  which  re-constructed  granite  was  used  in  England  on 
a  reallv  extensive  scale,  the  insulators  fired  so  very  frequently 
that  they  were  soon  done  away  with.  What  happened  was  simple. 
Dust,  oil  and  dirt  of  all  kinds  would  lodge  on  the  rough  surface  of 
the  granite,  and,  when  the  rain  came,  sufficient  leakage  took  place  to 
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develop  an  astonishing  degree  of  heat.  At  night  the  insulators 
could  be  seen  to  glow.  At  anj'  rate,  they  were  all  very  soon  re- 
moved, and  porcelain  insulators  substituted.  I  saw  one  of  these 
same  granite  insulators  tested  to  20,000  volts,  alternating,  which 
was  the  lowest  pressure  obtainable  from  that  particular  transformer, 
and  the  appearance  of  the  insulator  at  the  end  of  half  a  minute  was 
more  like  a  small  volcano  than  anj'thing  else.  As  the  transformer 
could  give  no  lower  voltage  I  am  unable  to  say  just  what  pressure 
this  type  of  insulator  could  stand  without  puncture. 

Most  of  the  so-called  porcelain  insula' ors  used  in  or  emanating 
from  America  are  very  poor.  We  cannot  disparage  the  Continental 
insulators,  except  on  the  score  of  brittleness,  but  the  American  pro- 
duction is  generally  porous  and  quite  dependent  on  the  glaze 
for  insulation.  Exception  must  be  made,  however,  to  American 
high-tension  insulators,  which  are  of  vitreous  substance,  though 
here,  again,  there  is  room  for  criticism,  this  time  on  the  ground  of 
appearance.     They  generally  look  rough  and  dirty. 

Another  question  coming  to  the  front  is  ivory  versus  porcelain 
for  articles  as  switch-bases  and  other  insulators  that  are  protected 
from  mechanical  damage  and  from  the  weather  and  intended  for 
low  voltages  only.  For  two  reasons  the  British  maker  advocates 
the  use  of  porcelain  for  such  articles.  First,  because  it  is  the  best 
material  for  the  purpose  and  costs  the  manufacturer  no  more  to 
make  than  ivory.  But  it  is  a  selfish  world,  and  our  manu- 
facturers' second  reason  is  that  the  ivory  switch-base  meets 
with  competition  from  Germany.  He  cannot  beat  them  in 
price,  but  he  can  and  does  offer  a  better  article  than  the  chalky 
German  switch-base,  which  in  damp  weather  has  quite  a  good 
coefficient  of  conductivity.  Then  the  question  naturally  arises,  why 
not  supersede  ivory  ware  altogether  by  porcelain  '?  Only  one  reason 
can  be  given  for  the  persistence  of  ivory.  Many  people  like  its 
colour  better  than  the  lighter  colour  of  porcelain.  Then  why  not 
apply  an  ivory  glaze '.'  Because  this  glaze,  though  it  takes  well  on 
a  porous  ivory  body,  takes  very  badly  on  a  vitreous  body — a  diffi- 


culty that  becomes  particularly  marked  when  using  a  blue  glaze  on 
a  brown  body  to  produce  a  black  result.  Then,  again,  the  British 
manufacturer  is  in  the  awkward  position  of  having  customers  who 
would  like  him  to  supply  insulators  in  a  white  vitreous  body  simi- 
lar to  the  German,  and  other  customers  who  demand  the  tint  of  the 
ivory  electric  light  accessories.  This  is  a  difficulty  which  is  more 
real  than  apparent.  Engineers  have  come  to  believe  that  whiteness 
and  vitrification  go  together,  and  that  the  ivory  colour  necessarily 
implies  a  non-vitreous  substance. 

As  a  high-tension  insulator  there  is,  perhaps,  little  to  choose  be- 
tween the  British  and  German  product,  but  the  British  article  is 
certainly  not  conquered.  Some  time  ago  the  same  British  firm  who 
supplied  the  insulators  for  the  test  described  above  submitted  sample 
insulators  for  the  transmission  of  power  from  the  Zambesi  Falls  to 
the  Hand.  They  were  tested  to  the  maximum  available  pressure, 
135.000  volts,  and  they  successfully  withstood  the  test.  To  do  this 
is  not  simply  a  questiun  of  making  the  porcelain  thick — it  is  of  no 
use  making  porcelain  very  thick — it  is  a  question  of  having  it  made 
of  a  body  very  carefully  rendered,  thoroughly  homogeneous,  closely 
watched  in  the  early  stages,  and  skOfully  tired  in  the  oven  ;  very 
dense  and  highly  vitrified.  This  country  holds  its  own.  Not  long 
aso  one  British  firm  despatched  from  the  Potteries  a  train  load  of 
porcelain  for  abroad,  the  whole  consignment  amounting  to  68,980 
insulators,  all  part  of  one  contract. 

I  should  like  to  acknowledge  my  indebtedness  to  Sir  William 
Preece  for  permission  to  give  the  results  of  his  tests,  and  to  Mr. 
Greene  and  Messrs.  Callender's  Cable  Company, for  permission  to  use 
their  tests ;  also  to  the  directors  of  Messrs.  BuUers  telegi-aph  engi- 
neers, on  whose  porcelains  all  the  above  tests  were  carried  out,  and 
who  have  also  kindly  supplied  me  with  photographs  and  drawings 
and  technical  information  such  as  they  are  peculiarly  qualified  to- 
give,  being  the  only  firm  in  this  country  that  combines  engineering 
with  the  manufacture  of  porcelain  parts  to  engage  with  their  other 
productions. 


SINGLE-PHASE  ELECTRIC  TRACTION  ON  THE  HEYSHAM,  MORECAMBE  AND 
LANCASTER  SECTION  OF  THE  MIDLAND  RAILWAY. 


We  have  from  time  to  time  iu  the  columns  of  The  Electrician 
chronicled  the  advances  made  in  the  single-phase  system  of 
electric  traction.  It  is  regrettable,  but  none  the  less  true,  that 
all  the  lines  referred  to  are  either  in  the  United  States  or  on 
the  Continent.  It  is,  therefore,  with  great  pleasure  that  we 
are  at  last  able  to  give  a  description  of  a  single-phase  railway 
which  has  been  in  operation  on  British  soil  since  April  13th  last. 

The  directors  of  the  Midland  Railway  Co.  in  August,  1906, 
decided  on  the  electrical  equipment  of  the  short  Hne  between 
Heysham,  Morecambe  and  Lancaster,  and  at  the  same  time 
proposed  the  use  of  the  single-phase  system.  This  line  is  very 
advantageously  situated  for  experimental  work,  and  the 
results,  both  hnancial  and  engineering,  will  be  awaited  with 
interest. 

The  length  of  line  electrified  comprises  the  double  roads 
between  Heysham  and  Morecambe,  Morecambe  and  Lancaster 
Green  Ayre,  and  the  single  line  from  Lancaster  Green  Ayie 
to  Lancaster  Castle  station,  the  total  length  of  single  road 
being  about  21  miles.  From  the  ])lan  given  in  Fig.  1  it  will 
be  seen  that  the  line  passes  under  a  large  number  of  over- 
bridges,  mostly  of  the  arched  shape,  and  the  clearance  of  tlicse 
bridges  has  been  a  matter  of  considerable  interest. 

OVKRHEAD   EqUII'MENT. 

The  overhead  construction  has  been  designed  and  carried 
out  under  the  direction  of  Mr.  W.  B.  Worlhington,  tlie  chief 
engineer  of  the  Midland  Railway  i'o.,  by  Mr.  J.  Sayers,  the 
telegraph  engineer  of  the  company,  and  Mr.  Argyle,  the 
northern  divisional  engineer. 

It  i»  similar  as  n-gartls  tiie  type  of  .suspension  to  that  adopted 
for  the  electrification  of  the  llambuig-.Mtona  Railway,  the 
patents  for  which  in  England  are  held  by  .Messrs.  Siemens 
Bros.,  of  Westminster,  the  chief  ditFerence  being  the  new 
type  of  suspension  of  the  catenary  wire,  which  is  the  design  of 
Mr.  Saycrs. 

'J'lie  use  of  a  single  bow  for  travelling  in  both  directions 
noccHsitatcs  the  bow  being  syminetiical  about  the  centre  line 
of  the  coach,  and  this  brings  the  bow  necessarily  very  close  to 
the  structure  of  the  bi  iilgc.     In  order  to  get  through  at  all  it 


is  necessary  to  take  the  contact  wire  well  out  towards  the 
centre  of  the  arch,  so  that  it  may  come  down  low,  but  }'et  will 
be  clear  of  the  loading  gauge,  so  that  the  other  side  of  the  bow 
may  clear  the  structure  properly.  In  addition  to  the  bridges, 
the  Lune  Viaduct  presented  a  special  problem,  as  it  is  on  a 
nine-chain  curve  and  terminates  at  the  end  of  Lancaster 
Station,  which  is  also  on  a  curve. 

The  contact  wire  is  of  figure  8  section,  and  is  run  iu  lengths 
of  from  800  yds.  to  1,000  yds.  It  consists  of  the  e(|uivalent 
of  a  000  S.W.G.  copper  conductor,  and  is  of  70  sq.  mm. 
sectional  area.  The  method  of  suspension  is  similar  to  that 
generally  adopted  by  Messrs.  Siemens,  with  one  or  two  special 
variations,  the  arrangement  being  shown  in  Fig.  4,  whilst 
Figs.  2  and  .S  show  views  of  parts  of  the  overhead  equipment. 

One  end  of  each  length  of  the  contact  wire  is  fixed  through 
insulators  to  a  terminal  gantrj',  and  the  other  end  is  attached 
through  suitable  pulleys,  iVc,  to  a  weight  e(|ual  to  about 
1, 'JOG  lb.  The  fixed  end  is  always  that  at  which  the  train 
enters,  and  the  weighted  end  that  at  which  the  train  leaves  j 
the  tendency  of  the  bow  is,  therefore,  always  to  straigiiten  the 
contact  wire.  It  is  worthy  of  note  with  regard  to  the  contact 
wire,  which  is  70  sq.  mm.  section,  that  the  tension  at  first  put 
on  was  equal  to  800  lb.,  and  the  horizontal  stagger  was  made 
equal  to  4  ft.  ;  that  is,  2  ft.  from  the  centre  line  of  the  coach, 
but  the  experimental  trials  which  went  on  for  some  months 
before  passenger  trains  were  run  showed  that  the  total  friction 
of  ])ull  otl's,  Ac,  was  such  as  to  make  it  necessary  to  increase 
the  tension  to  about  1,200  ll>.  for  a  length  of  1,000  yds.,  and 
with  this  tension  the  strain  is  distributed  fairly  evenly 
throughout  the  whole  length.  It  was  also  found  that  a  4  ft. 
stagger  for  a  bow  which  measured  from  ti]>  to  tip  7  ft.  1  in. 
was  too  much  for  practical  jiurposes  for  running  at  high 
speeds. 

The  lino  is  situated  in  a  country  swept  by  very  violent 
gales,  experiencing  the  worst  of  weathers,  and  it  is  now  con- 
sidered that  a  stagger  of  2  ft.  is  a  more  jiracticablo  figure, 
tliough  part  of  the  line  is  actually  run  with  3  ft.  stiigger  at 
present. 

The  height  of  the  contact  wire  from  rail  level  varies  from. 
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15  ft.  .'^  in.  in  the  open  to  13  ft.  3  in.  under  briilges.  It  is  sus- 
pended bv  short  loops  about  -fin.  long  from  a  steol  cable 
called  the  auxiliary  wire  The  loops  (Fig.  5|  are  fi.'ved  to  the 
contact  wite,  but  are  movable  on  the  auxiliary  wire.  The 
au.viliar}'  wire,  which  consists  of  a  7  13  steel  tle.xililc  cable,  is 
hung  from  the  main  catenary  cables,  of  which  there  are  two, 
at  five  points  in  each  catenary  cable  span,  as  can  be  seen  in 
Figs.  "2  and  3. 

The  two  catenary  cables,  each  of  which  consists  of  seven 

16  gauj;e  steel  wires,  are  clipped  together  throughout  their 
whole  length,  e.vcept  for  about  3  ft.  on  either  side  of  the  insu- 
lator where  they  divide  to  pass  through  the  grooves  of  a  ring, 
these  grooves  being  on  opposite  sides  of  the  insulators  (Fig.  6). 
The  catenary  is,  therefore,  free  to  move  for  this  distance,  and 


addition,  duplicated,  and  the  connection  from  one  contact 
wire  to  the  section  aliead  of  it  is  accomplished  by  means  of  a 
short  section  of  switch  wire  which  requires  to  be  connected  to 
the  two  contact  wires  before  the  line  is  switched  through  at 
this  point.  This  arrangement  was  adopted  in  order  to  get  a 
duplicate  break,  and,  what  is  more  important,  a  short  length 
of  line  into  which  a  car  can  run  without  bridging  by  means  of 
its  bow  two  sections  which  it  was  supposed  might  require  to 
be  isolated.  The  switches  are  provided  with  padlocks.  A 
similar  type  of  switch  is  in  use  at  the  various  stations  to  enable 
the  stition  staff  to  earth  the  overhead  wiring  in  case  of  emer- 
gency. 

The  gantries  are  connected  together  by  a  separate  overhead 
steel  cable,  which  is  earthed  every  half  mile,  the  same  earth 
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this  equalises  the  stresses  in  spans  due  to  unequal  loading  ;  at 
the  same  time  it  is  secure  in  the  case  of  the  breaking  of  the 
wire,  as  has  actually  been  proved  by  experience.  The  advan- 
tages claimed  by  .\lessrs.  Siemens  for  this  design  of  catenary 
construction  are  :  (1)  the  number  of  droi)pers  is  reduced  by 
one-half ;  (2)  the  tightening  and  adjustment  of  the  trolley  wire 
is  very  much  facilitated  ;  (3)  no  distortion  of  the  droppers 
occurs  when  the  trolley  wire  is  tightened  ;  (-1)  the  maintenance 
cost  is  reduced  ;  and  (5)  if  the  trolley  wire  breaks  the  suspen- 
sion wires  are  not  pulled  down. 

Section  switches  are  provided  so  as  to  isolate  the  lengths 
into  which  the  up  and  down  lines  are  divided.  These  switches 
are  of  the  double-break  air  pattern  and  arc  fixed  on  the  top  of 
the  poles  supporting  the  gantries.     Each  section  switch  is,  in 


plates  being  used  for  lightning  arresters  of  the  horn  type,  the 
object  being  to  diminish  the  number  of  earth  plates  requiring 
attention,  and  thus  to  give  better  security  from  d.anger  due  to 
the  poles  being  charged  by  a  leaky  insulator. 

This  earthed  steel  cable  has  been  erected  in  every  case  be- 
tween the  contact  wire  and  the  telegraph  wires  which  are  open 
on  one  side  of  the  line,  and  it  is  believed  that  its  presence  has 
had  a  great  effect  in  reducing  the  electrostatic  induction  from 
the  contact  wire  to  the  telegraph  wires. 

It  was  the  object  of  the  company  to  avoid,  if  possible,  cabling 
their  telegraph  and  telephone  wires,  and  so  far  the  results  are 
favourable  to  the  idea  that  it  will  not  be  necessary  to  put  all 
such  open  wires  underground  when  high  pressure  traction 
systems  are  erected  overhead.     At  the  same  time  it  will  cer- 
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tainly  be  necessarj-  to  provide  some  sort  of  high  resistance 
leak  on  anj-  wire  parallel  to  such  a  s3'stem,  as  in  certain  cir- 
cumstances if  the  wire  became,  for  instance,  thrown  out  of  work 


angles  brought  together  at  the  ends,  but  kept  apart  for  the 
greater  part  of  their  length  by  distance  pieces  1  in.  thick, 
enabling  the  bolts  from  the  insulator  saddles  to  drop  in  the 


Fig.  2. — View  of  Overhead  CoNsiraxiiON. 


by  disconnection  at  the  test  board,  there  might  be  an  electro- 
static potential  between  it  and  earth  with  a  very  high  voltage 
which  would  be  very  inconvenient  for  maintenance  purposes. 
The  poles  used  have  been  mostly  straight  creosoted  wooden 


gap,  so  giving  a  great  range  of  adjustment  of  the  insulator 
position  without  an\'  necessity  for  drilling. 

The  design  of  the  insulators  is  clearly  shown  by  the  section 
in  Fig.  6.     Before  getting  out  the  dimensions,  the  company's 


I'Ki.  5. — \ii;\v  KiiowiNO  AriiiASiiK.MUNi   ui    Om:iuij,ai>  Wmikk  at  a  .llNl 


pules,  but  at  Morecambc  station,  mid  at  one  or  two  other 
points,  it  has  been  necessary  to  erect  lattice  steel  poles  and 
latliic  j^inlcr  gantricH  owing  to  the  big  Hjians. 

Whole  Wooden  poles  arc  used  the  gantries  are  made  of  two 


stafT  took  advantiigc,  by  the  kiiidncss  of  Messrs.  >Sieniens 
liros.,  of  the  cxporiiuents  this  firm  undertook  to  ascertain 
what  was  the  minimum  distance  at  wliich  a  G.GUO  volts,  25 
cycle  circuit  would  maintain  an  arc  in  tiio  severest  weather 
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from  an  insulator  shed.  It  will  be  noticed  that  the  steel  bolts  i  earthed  at  Heysham  Harbour  in  the  sea  by  duplicate  copper 
supporting  the  insulators  are  encased  with  ebonite — a  similar  earth  plates.  At  Morecambe  they  arc  earthed  at  the  end  of 
arrangement  to  that  adopted  by  Afessrs.  Siemens  on  the  Ham-  the  Midland  itailway  pier;  these  plates  being  of  copper  again, 
burg  line  with  a  view  to  getting  practically  double  insulation     but  for  protection  they  are  dropped    into  a  large  ca.st-iron 


CATEMAfiy  WIRES 


Fio.  4. — Diagram  showino  Detaiib  ok  0\'Erhead  Construction. 


with  one  insulator.  In  addition  to  this,  however,  the  Midland 
Company  preferred  to  make  the  insulator  itself  in  two  portions 
and  to  make  it  very  massive.  The  line  is  very  likely  to  suffer 
from  damage  from  stone  throwing  at  the  large  number  of  level 
crossings,  and, in  addition,  will  sufferfromthe  worst  of  weathers. 
It  will  be  seen  that  the  design  of  the  insulator  in  combination 
with  the  twin  catenary  cable  brings  the  side  strain  of  the  over- 
head gear  below  the  level  of  the  inside  bolt,  and  there  is  no  point 
at  which  the  catenary  cable  itself  is  being  deformed  by  the 
pressure  of  any  clamp  of  any  sort,  and  no  point  at  which  the 
mechanical  waves  tend  to  break  the  wire  at  a  point  of  reflection. 
The  outer  rail  on  each  line  is  boniled  throughout  its  length, 
the  bonds  being  of  the  Forest  City  type,  in  duplicate,  and 
placed  under  the  fishplates.  At  all  crossings  and  junctions  all 
rails  are  bonded  together  for  greater  continuity  with  the  wheels 
of  the  coaches,  and  these  bonds  and  those  used  for  cross  bond- 
ing are  ordinary  copper  cable  bonds. 


Fifi.  5. — Loop  SnAi'Ki>  Trdi.i.I'.v  W'ikk  C'i.ii'. 

Very  great  care  was  exercised  in  bonding  the  line  to  pre- 
vent any  moisture  getting  into  the  drilled  holes  or  on  to  the 
bond  plugs  during  the  process,  and  in  very  wet  weather  the 
work  was  abandoned.  By  means  of  protective  devices  it  was 
found  possible  to  go  on  with  bonding  in  moderately  wet  or 
damp  weather,  but  the  tests  of  the  resistance  of  each  bond 
carried  out  when  the  whole  of  the  work  was  finished  showed  in 
an  interesting  manner  that  although  the  bonds  were  absolutely 
first  class,  those  which  were  carried  out  in  perfectly  dry  and 
fine  weather  were  quite  distinguishable,  by  resistance  test, 
from  those  which  were  carried  out  in  damp  or  misty  weather. 
It  will  be  interesting  to  note  as  time  goes  on  whether  this 
difference  in  resistance  is  intensified. 

As  will  be  seen  on  the  wiring  plan  of  the  line,  the  rails  are 


caisson  recovered  from  an  old  Midland  bridge.  At  Lancaster 
the  rails  are  earthed  to  the  cast-iron  columns  of  the  bridge, 
where  they  rest  in  the  bed  of  the  river,  where  water  is  always 
flowing.      Itecording   ammeters   were   put  in   these   various 
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itli  full  size 
FlC.    6. — DESIUN  of  lNSrt,.\T0R  USED  FOR  SlTPORTINO  THE  CaTENARV 

Wires. 

earths,  with  a  view  of  indicating  the  proportion  of  current 
which  returns  by  these  routes. 

Single-phase  alternating  current  is  supplied  to  the  overhead 
wire  at  a  pressure  of  6,600  volts,  and  a  frequency  of  2."). 
(To  be  continued.) 
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THE  ELECTBICAL  EQUIPMENT  OF  THE  ROYAL 
MINT,  LONDON. 


There  is  no  one  who  is  not  more  or  less  interested  in  the 
daily  operations  at  the  Royal  Mint,  the  pile  of  buildings  situate 
■within  a  stone's  throw  of  the  Tower  of  London  and  the  great 
Tower  Bridge.  Not  only  do  the  various  pro- 
cesses through  which  the  raw  metal  passes, 
until  it  is  finally  turned  out  as  coin  of  the 
realm,  appeal  to  the  metallurgist  and  engi- 
neer, but  the  actual  history  of  coinage  itself 
is  by  no  means  an  unabsorbing  subject, 
for  history  is  reflected  in  its  evolution. 
Again,  the  Mint  naturally  enough  rivals 
even  the  Bank  of  England  as  the  personi- 
fication of  wealth,  and  so  appeals  to  the 
popular  mind. 

The  above  facts,  assisted,  no  doubt,  by 
its  antiquity  and  by  the  names  cf  the 
famous  men  who  have  held  the  position 
of  Master,  invest  the  Mint  with  a  certain 
glamour.  It  is  not  in  reality,  however,  an 
awe  inspiring  place,  for  the  operations 
carried  on  there  are  very  practical,  as  is 
but  natural,  and  are  at  the  same  time  in 
accordance  with  the  best  metallurgical 
requirements. 

The  modern  history  of  the  Eoyal  Mint 
starts  with  the  year  1870,  when  certain 
changes  were  made  in  the  personnel,  and 
the  processes  in  the  operative  department 
were  placed  on  a  more  up  to-date  basis. 
What  was  considered  modern  then  soon 
became  rather  obsolete,  and  to  bring  the 
machinery,  in  general,  more  into  line  with 
present  practice.in  1882  the  modernisation 
of  the  operative  department  was  undertaken.  Since  that  time 
the  machines  have  been  driven  by  a  complicated  system 
of  shafting  and  gearing  from  three  marine  type  engines 
with  a  total  horse-power  of  750.  Electricity  was  used  to  a 
small  extent,  but   for  lighting  purposes  only.      It  was  then 


however,  now  quite  complete,  and  in  what  follows  we  propose 
to  give  some  details  of  general  interest  in  connection  with  the 
installation. 

The  necessary  energy  for  both  light  and  power  is  obtained 
from  a  station,  which  we  illustrate  in  Fig.  1,  situated  in  the 
operative  department.  It  contains  two  Willans-Siemens  sets 
each  of  200  kw.  capacity.  The  dynamos  are  of  the  continuous 
current  type,  compound  wound,  and  provide  current  for  both 


Fio.  2.— Tub  K.P.8   Battebieb. 


decided  to  convert  the  whole  plant  U<  tlie  electric  drive,  and 
thus  to  bring  the  system  inti)  line  with  i)rcsent-day  niolhod!<. 
A  whoicsalo  change-over  waa  not,  of  course,  possible,  and  it 
had,  therefore,  to  bo  spread  over  a  considerable  peiiod.     It  is. 


Fio,  1.  — View  ov  hie  New  Gemeuatinq  St.ition  .\t  the  Royal  Mint. 


lighting  and  power  at  110  volts.  Steam  is  supplied  from  six 
boilers  of  the  Lancashire  typs  at  a  pressure  of  1201b.  per 
square  inch.  The  switchboard,  which  is  shown  at  the  back 
of  Fig.  1,  was  erected  by  Messrs.  E.  &  F.  Moy,  and  possesses 
some  points  of  interest.  By  means  of  a  plugging  arrange- 
ment either  machine  can  be  connected  to 
the  'bus  bars  through  double-pole  switches,' 
fuses  and  an  ammeter.  From  these  bars 
the  vaiious  circuits  are  tapped  off  through 
double-pole  switches.  These  are,  as  may 
be  seen,  provided  with  two  sets  of  contacts, 
one  of  which  allows  any  circuit  to  be 
fed  from  the  modern  station,  while  the 
other  puts  it  in  connection  with  the  older 
plant,  consisting  of  four  80  ii.r.  sets,  three 
of  wliich  are  direct-coupled  to  Willans 
steani  engines  and  one  belt-driven  from  a 
g:is  engine. 

The  usual  energy    meters    are    provided, 
wliilc  a  system  of  jiilot  lamps  allows  an  eye 
to  be  kept  on  the  smaller  plant  from    the 
modern   station.     The  fitting  of   a   leakage 
indicator,  whereb3-  tiic  insulation   resistance 
(if  any  circuit  can  be    tested    from    within 
the  station,  is  no  doubt  ai)prcciated  at  its 
full  value  by  the  st;ifl  and,  further,  prevents 
excursions  having  to  be  made  through  the 
rooms.      This  is  an  advantage,  for  normally 
all  doors  are  kept  locked  from  the  lime  the 
workmen    come    in    until    the   bullion    has 
been    weighcil    u]i  at   night.     On    the    tir.st 
floor  of  each  shop  are  <lining  rooms,   lava- 
toiies,    i^c,    SI)    that    (-ach    is    complete    in 
il.solf. 
To  allow  of  the  station  being  .shut  down  at  night,  and  also 
to  obviate  the  necessity  of  attendance,  two  batteries  are  pro- 
vided, either  of  whicli  is  capable  of  taking  any  load  that  is 
likely  to  conjc  on  after  hours.     These  batteries  were  supplied 
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by  the  Electrical  Power  Storage  Co.,  of  1,  Great  Winciicster- 
street,  London,  E.G.,  ami  each  consists  of  iiS  0  K.  25  plate 
cells  in  lead  alley  lead  lined  crate  boxes.  The  capacity  of 
each  battery  is  2,520  ampere  hours  at  a  seven  hour  discharge 
rate,  witli  a  final  E.M.F.  of  185  volts  per  cell.  The  lead- 
lined  crates  form  specially  strong  and  etlicient  containers,  and 
as  they  contain  no  woodwork  or  similar  material  they  are 
absolutely  indestructible  by  acid  or  acid  fumes.  We  illustrate 
the  battery  room  in  Fig.  2  ;  it  is  especially  notable  for  its  ven- 


Fni.  3. — View  in  Xo.  1  Kollini;  Room,  suowinc;  DociiLE  Hulls. 

tilation,  as,  instead  of  windows,  very  wide  openings  have  been 
left  in  the  wall  at  frequent  intervals  and  a  free  passage  of  air 
is  thus  insured.  These  batteries  are  charged  from  the  smaller 
generating  set  mentioned  above,  a  special  switchboard  being 
fittel  with  the  necessary  apparatus.  End  regulation  is  effected 
mechanically  from  the  engine  room  by  means  of  rods,  much 
on  the  same  principle  as  a  ship's  telegraph,  while  for  "  milking  " 
purposes  a  small  portable  motor-generator  mounted  on  a  truck 
is  used. 

The  compactness  of  the  buildings  at  the  Mint  allow  of  a 
minimum  of  cable  work,  the  power  and  lighting  mains  for 


Fio.  4. — A  Gaour  or  Machines  in  the  Cuttinu  Rooji. 

most  of  the  shops  and  offices  being  carried  through  the  build- 
ings. There  are  at  the  present  time  an  aggregate  of  2,085 
incandescent  lamps,  in  equivalent  8  c. p.,  installed,  together 
with  66  arc  lamps  of  the  enclosed  type  and  consuming  5  am- 
peres, while  the  total  motor  horsepower  is  practically  600. 
The  units  generated  during  1907  were  235,932,  showing  an 
increase  over  the  former  12  months  of  4<S,000. 

The  operations  through  "which  the  bullion  has  to  go  are 
briefly  as  follows;  It  is  assayed,  melted  in  graphite  crucibles, 


and  poured  into  bars  22  in.  long  and  about  h  in.  thick,  but 
varying  in  width  according  to  the  coin.  These  are  trimmed 
at  the  edges  with  a  ciicular  file,  and  then  pass  on  to  the 
breaking  down  rolls.  A  view  of  one  of  these  is  given  in 
Fig.  3.  The  room  contains  eight  rolls,  one  pair  driven  by  a 
65  H.P.  Siemens'  motor  and  the  othci-  si.x  separately  by  motors 
of  the  same  type,  which  are  placed  in  special  pits  and  drive  the 
machinery  through  llenold  chains.  As  the  pits  a^e  provided 
with  chequer  plates,  the  motor  can,  if  required,  ba  lifted  cut 
without  ditticulty,  while,  as  they  are  of  a  fair  size,  trimming 
blushes  and  other  small  jobs  can  be  undertaken  with  ease. 
This  arrangement  of  the  motors  has  been  followed  through- 
out in  the  mills,  and  is  obviously  attended  by  many  advan- 
tages. There  are  eight  rolls  in  this  room,  varying  from  15  in. 
to  10  in.  in  thickness,  whose  object  is  to  break  tlown  the  rough 
bars  to  the  requisite  thickness. 

The  fillet  is,  if  necessary,  annealed  when  partially  rolled, 
and  when  of  correct  gauge  passes  on  to  the  cutting  room, 
where  the  blanks  are  cut.  A  view  of  part  ot  this  is  shown  in 
Fig.  4.  The  machinery  is  divided  into  two  groups,  each  driven 
through  belts  and  shafting  by  a  10  h.p.  motor.    The  machine 
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Via.  5. — View  of  the  Washing  Machinkhy  fok  Silveii  Coins. 

contains  the  cutters  which  stamp  out  the  blank  diacs  from  the 
fillet,  two  being  usually  cut  out  from  one  width  of  fillet  and 
these  then  pass  on  to  the  edge-rolling  or  marking  machine. 

Silver  coins  are  annealed  in  a  furnace  not  only  to  soften  them 
but  also  to  cover  them  with  a  film  of  copper  oxide,  which  is 
subsequently  removed  by  warm  dilute  sulphuric  acid,  and 
are  washed  in  the  arrangement  shown  in  Fig.  5.  After  this 
they  are  taken  to  the  coining  press  room,  where  the  impression 
is  put  on  the  blank  discs.  This  room  contains  19  coining 
machines  driven  by  one  10  II. r.  motor. 

Perhaps  the  most  interesting  part  of  the  whole  procedure  is 
the  weighing  room,  to  which  the  coins  are  next  sent.  This  room 
contains  50  automatic  balances  driven  by  gut  lines  from  a  small 
atmospheric  engine.  This  method  was  adopted,  when  the 
steam  engine  was  used,  to  allow  greater  steadiness  to  be 
attained  than  was  possible  with  the  ordinary  drive.  The  in- 
troduction of  the  electric  drive,  though  greatly  improving  this, 
has  not  absolutely  prevented  it,  so  that  the  atmospheric 
arrangement  is  still  emi)loyed.  How  essential  it  is  that  these 
machines  should  work  steadily  will  be  realised  when  it  is  stated 
that  they  reject  sovereigns  varying  by  more  than  one-fifth  of  a 
grain  from  the  standard  fixed,  and  this  diflTorence  up  and 
down,  though  slight,  represents  £3,211  in  a  million  sterling. 
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The  equipment  described  above,  though  possessing  no  points 
of  startling  novelty,  is  interesting  as  showing  another  conquest 
for  the  electric  drive. 

We  are  indebted  to  the  Comptroller  of  the  Koyal  Mint  for 
allowing  us  to  take  photographs  of  the  generating  station  and 
machinery,  to  Mr.  H.  W.  L.  Evans,  of  the  Operative  Depart- 
ment, for  explaining  the  various  features  of  the  equipment  to 
us,  and  to  the  Electrical  Power  Storage  Co.  for  providing  us 
with  a  photograph  of  the  battery  room  and  details  of  the 
battery  equipment. 


SWITCH  GEAR  CONTROL  APPARATUS  AND  RELAYS 
FOR  ALTERNATING  CURRENT  CIRCUITS. 

BY    C.    r.    GARRARr. 

{Concluded  from  page  392.) 

DISCUSSION. 

ifr.  B.  WELBorKX  thought  that  the  author's  remarks  about  tlic 
^lerz-Pricp  baUnced  protective  gear  needed  supplementing.  In  (iraotire. 
the  pilot  line  was  formed  of  a  comijletely  insulated  metallic  circuit, 
earthed  at  one  end  only — not  both  as  sliowni — because  when  :t  breakdown 
occurred  on  any  ])art  of  the  network  there  was  a  risk  that  the  consequent 
earth  currents  might  tend  to  flow  through  the  pilot  cores  and  operate  the 
relays  on  a  healthy  cable.  Also  the  reference  to  multicore  cables  was 
incorrect  for  practical  jjurposes.  since  separate  pilot  cables  had  filways 
been  laid.  The  author's  objections  to  the  llerz-Price  system  therefore 
disappeared.  At  the  present  time  there  were  70  feeders,  and  about 
.50,000 kw.  of  plant  protected  by  this  gear  on  the  networks  controlled  by 
Mr.  Merz  in  the  Xorth.and  there  had  not  been  a  single  instance  of  failure 
to  act  immediately,  although  the  gear  had  acted  about  20  times  in  all. 
Very  extensive  experience  on  these  large  networks  had  shown  that  the 
old  systems  for  the  protection  of  any  complicated  network  were  more 
trouble  than  they  were  w-orth.  In  the  early  stages  of  develo))ment  at 
Newcastle,  Jlr.  llerz  tried  nearly  all  the  overload  and  reverse  current 
relays  then  extant,  and  was  soon  forced  to  the  conclusion  that  it  was 
impossible  to  discriminate  with  more  than  two,  or  at  most  three,  overloads 
in  series  under  the  conditions  which  exist  on  the  H.T.  network  at  the 
moment  of  short-circuit,  and  that  reverse  cvuTcnt  relays  were  verv 
erratic  in  action  when  surges  took  place.  The  facts  were  that  Merz- 
Price  have  the  only  large  installation  of  well-tried  ])rotective  gear,  and 
they  could  not  do  any  automatic  control,  worthy  of  the  name,  unless 
they  had  this  balanced  gear.  It  was  fair  to  claim  that  the  satisfactory 
results  in  the  20  cases  mentioned  could  only  be  obtained  with  this  balanced 
gear  which  operated  instantaneously,  and  \\'as  especially  valuable  on 
circuits  involving  .synchronous  jilant.  Unless  he  misunderstand  the 
author's  proposals,  his  elc<trically  interlocked  reverse  relay  necessitated 
a  time-limit  clement,  and  he  (the  s|icakcr)  did  not  gather  that  the  instan- 
taneous isolation  of  a  faulty  intercoiniector  was  claimed.  This  seenu-d 
to  be  a  decidetl  disadvantage  on  any  system  containing  .synt-hronous 
machinery.  To  sum  up  the  case  for  the  .\Ierz-Price  gear:  (1)  It  dis- 
criminated with  certainly  in  eliniitwiting  faulty  cables,  plant,  &c.,  and 
was  inoperative  (m  healthy  sections.  (2)  It  was  suitable  for  use  on  all 
po.ssible  arrangements  of  feeders.  (3)  It  was  as  instantaneous  in  action 
an  it  wa.s  ]ihysically  possible  for  any  cut-out  to  be.  (4)  The  apparatus  was 
of  the  simj)lest  possible  character,  ami  only  retjuircil  very  slight  occasional 
attention  to  keep  it  in  ]ierfect  working  order. 

.Mr.  .1.  (1.  Staitkh  said  that  as  a  maker  of.  and  experiiiH'nlcr  with, 
relays  he  agreed  with  thi'  author  that  solenoid  dash-pot  lirn<'  lags  were 
useless  whether  in  the  relay  form  or  applied  directly  to  the  tii|i  coils  of 
eireuil-breakers.  He  fell  grateful  to  Dr.  (iarrard  for  calling  attention 
to  the  laxity  of  descriptifin  iisiudly  adopted  of  referring  to  a  time  lag  as 
an  instrument  designeil  to  give  a  certain  number  of  secimils  delay.  Such 
a  description  con\eyed  no  ineaning  except  wlu'n  applii*<l  to  that  form  of 
a[>paratus  that  gave  cotistani  lag  for  all  overloads,  which  form  might  be 
dismissed  as  obsolete.  Speiilications  for  time  lags  slioulrl  stati',  (1)  the 
number  of  sccoiirls  re(|iiired  at  a  givr-ii  overloail.  and  (2)  the  rctpiircrncuts 
unrler  conililions  of  short  lircnit.  'I'hi-  lirst  point  needed  no  ampliliiat  inn. 
.\s  to  the  second,  relays  or  circuit  breakers  provided  with  time  lags  and 
intended  for  use  at  geiiei-jitiiig  and  snl>-stations.  and  in  fjict  all  breakers 
in  Heries  with  one  another,  and  which  were  desired  lo  cium-  out  in  sonii* 
ilelinit<'  order,  unisl  have  their  lime  lags  so  arranged  that  then'  still 
re  111)1  ined  ji  small  fraction  of  time  lag  even  uniler  short  circuit  condition  s 
On  tin-  other  hand,  circuit  breakers  for  stune  purposes,  hiicIi  as  the  pro- 
tection of  motors,  wcri'  better  arranged  toai  I  instantly  at  a  predetermiiii'd 
overload,  say  («o  or  llnie  times  tlie  nmiual  Horkiiig  load  of  the  motor. 
Ah  lo  the  curves  shown  in  the  diagram.  Kig.  S.  it  Mould  be  seen  that 
there  was  an  apprecijiblr.  jag  with  six  limi-sthe  full  load  and  that,  although 
the  ex|H-rimenls  had  not  bein  carried  fuither.  it  was  |irolialile  that  siuuc 
lag  would  remain  If  the  load  were  increased  lo  12  limes  Ihi'  set  load. 
The  curves  HJIown  iorrr-.s|Kiiide(i  lo  those  of  l''ig.  2  in  the  Paper,  but 
whereas  in  Ihe  lattir  the  sellings  for  eaili  relay  were  ililTirenl  —/.'..  one 
waK  Met  for  I.MI,  the  next  for  21)11,  ami  Ihi'  last  one  for  MIMI  amiHueH 
Ihc  curves  here  shown  were  all  lakiiiwilh  the  relay  sil  at  liampeies.  nr 
iindiT  nuich  more  iniliuuis  <oMilit  Luis.  It  would  si>em  fioni  the  dinct  ion 
of  Ihe  llrst  two  curves  given  in  the  author's  iljagiam  thai  Iheii'  was  siun<' 
))Oiisibilily  of  their  nu'eting.  in  which  case  selective  nilion  would  be  at  .in 
cnd._  lie  would  have  oxjifetcU  riillier  better  lemilts  from  an  indtietioii 
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type.  He  quite  agreed  with  the  author  that  relays  arranged  for  selective 
action  should  have  definite  positions  for  the  setting  of  the  time-lag  curve. 
In  the  particular  apparatus  made  by  the  speaker's  firm  the  relay  form  of 
time  lag  was  adjustable  as  to  length  of  lag  by  means  of  four  definite  ])osi- 
tions.  Referring  to  Fig.  1  of  the  Paper,  it  was  unfortiniate  that  the 
author  had  plotted  the  percentage  of  load  required  to  operate  the  relay 
in  watts,  which  was  not  what  they  wished  to  know.  It  was  value  in 
current  that  an  engineer  wa.s  concerned  with  in  the  case  of  a  reverse- 
current  relay.     If  current  values  were  plotted  instead  of  watts,  the  result .; 
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would  be  quite  different,  and  would  appear  to  show  that  the  particular 
wattmeter  movement  described  by  the  author  was  not  desirable  in  cases 
where  a  reduction  exceeding  oO  per  cent,  of  the  volts  might  occur;  in 
fact,  taking  into  consideration  phase  displacement,  the  reverse  current 
might  reach  considerable  dimensions  on  a  reduction  in  'bus-bar  voltage 
of  less  than  50  per  cent. 

.Mr.  E.  B.  Wedjioke  said,  referring  to  polyphase  relays,  one  had  to 
distinguish  between  overloads  and  faults.  There  were  advantages  in 
having  a  higher  .setting  on  single-phii,se  faults  than  on  three-phase  over- 
loads, as  it  gave  the  faults  a  chance  to  clear.  Three-phase  faidts  were 
serious  and  shoidd  be  cut  off  at  once.  The  figures  relating  to  bellows 
type  relays  were  misleading  owing  to  the  device  havinir  been  given  a 
spurious  rating.  The  method  of  improving  the  characteristic  was  well 
known.  At  the  nuiker's  rating  the  tiefect  desi-ribcd  did  i\ot  api)ear.  The 
fuse-shunted  trip  coil  far  from  being  an  impracticable  device  was  n.sed  very 
extensively  on  the  heaviest  service  in  London  and  elsewhere  with  satis- 
factory results.  .As  mentioned,  Ihe  time  element  could  be  controlled 
without  makitig  material  changes  in  the  ciurenl  setting.  There  was  no 
demand  for  fuses  of  different  metals.  The  la^^t  relay  curve  .shown  coidd 
be  reproduced  with  No.  *H  copper  wire,  abolishing  the  relay.  (Yoss- 
conneded  <iuient  transforrners  had  been  very  extensively  used  and  no 
com|)laiuts  had  been  recei\'ed  on  the  grounds  suggested.  Delta-con- 
nected transfornu'rs  had  llu^ir  limitations,  but  they  were  not  those 
mentioned  in  the  Paper.  Simple  devices  geiu'ially  came  lo  slay,  and 
were  worth  more  moiu'.y  than  complicated  devices  answering  the  same 
pmpose.  Simplicity  wa.s  a  feature  of  importaiue  lo  Ihe  user,  and  Ihe 
iiuikers  of  simple  swilchgear  had  their  reward.  I'or  generator  protection 
he  advised  a  higher  selling  with  lower  time  limit,  as  such  an  arrange- 
mi'iit  would  give  better  results  inider  the  severest  emergency  conditions. 

.Mr.  Leiinaui)  .\M>iiE«s  agrccil  with  Dr.  d'arrard  that  it  was  better 
to  use  single-pole  relays  than  compound  relays  for  threephase  circuits, 
and  to  insert  one  relay  in  I'acli  phase  rather  than  depend  on  two  relays 
only.  \\  ith  reference  to  Ihe  use  of  reverse  ctufcnt  ilevices  for  protect- 
ing gerterators  ilriven  liy  steam  engines,  he  considered  that  the  generator 
shoirld  not  be  cirl  out  of  ciniril  if  the  steam  was  entirely  shut  off.  as  might 
occirr  Ihroirgh  the  tripping  of  an  emergertcy  governor.  On  the  other 
hand,  he  entirely  disagreed  with  Ihe  .utthor's  suggestion  that  a  generator 
should  not  be  iiit  oitt  of  eiriuit  if  its  Held  failed.  It  was  iprile  trite  lliat 
Ihe  heavy  li'ading  curr'cnt  noirM  produce  an  artilicial  lield  tending  lo 
keep  t  lu"  fnull\'  genei'ator  in  s_\nchf<uii-^m.  but  the  lnrik  of  the  leading 
current  would  circirlate  through  the  healthy  generators  in  which  it  would 
become  a  lagging  curri'tit.  lending  lo  read  irporr  and  «  ipc  out  I  heir  lields. 
with  tin'  resirll  that  lire  pri'ssirre  on  tin-  'birs  bars  wouM  almost  inime. 
diately  drop  lo  such  an  exlejil  as  lo  cairse  any  .syiichronoiis  motors  <m 
the  circriik  to  ilrop  out  of  sti-p.  Nrrmbers  of  easi's  hail  oeitrrrod  when' 
till-  failiui-  of  ,1  tii'lil  ciriiiit  hail  led  to  a  completi-  shiil-ilowii  of  Ihe  eiiliiv 
irisl.illatioii.  Ill'  mairilaincd.  therefore,  that  t  hi'  practiceofiisingrever.se 
power  relays,  as  advocated  by  the  author,  was  pract  ii  all.v  irseless.  Me 
was  grntefrti  lo  Ihe  anilior  for  having  given  them  Kig.  I.  as  il  enabled 
him  (the  speaker)  to  rirn  to  e.irth  a  pu/./ling  riimoiir.  He  had  beeir 
lepeatedly  told  that  Dr.  (wirtard's  rel.iy  nould  operate  upon  a  reverse 
crrrrerrt  of  less  iharr  211  |icr  eeril.  of  the  full  load  cirrrent  with  a  polenlial 
of  only  111  per  i  eiil.  of  the  normal  potcirtial.  He  had  always  maintained 
Ural  this  was  jmpossilile.  Kig.  I.  showirrg  the  ivveise  cirnenl  expressed 
irr  walls,  made  it  clear  liow  thi'  misunderstarnling  had  arisen.  It  had 
irlways  la'cn  cu^loiniiiy  lo  s|i<'cify  the  performance  of  reverae  crrrrent 
ilevices  in  piri  ent  ages  of  Ihe  firll  load  eririent.  I''ig.  !t  showed  the 
author's  curve  reduci'd  lo  amperes,  and  il  would  lie  sei'ti  from  this  that 
the  reverse  curreni  iei|uireil  to  o|H'rale  the  relay  when  lire  potential 
(ell  to  III  per  lent,  of  normal  was  about  H'lO  per  rent,  of  Ihe  full  load 
crrrrent  if  the  device  was  adjirsled  lo  operate  willi  a  U)  per  cent,  reverse 
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cunciit  .It  Hernial  potciilial.  If  ailjuslod  to  take  20  per  oent.  on  normal 
|ioU'iitial  il  would  presumably  take  over  3(>0  per  cent,  reverse  eurrent 
on  a  10  pir  lent.  voltage.  'I'lie  ol)vfoiis  ilis.idvantage  of  working  witli 
suili  ilelii:iie  adjustments  was  that  the  device  was  liable  to  operate 
when  il  sliould  not  do  so.  He  tlioiiglit  the  Mer/.-Priee  system  was  most 
ingenious,  .md  it  met  a  lon!;-felt 
want,  as   it    providi-d   for  the   pro-  H* 

teetioii  of  riiiir  mains  wliieli  had 
not  been  found  possible  wilh  re- 
verse eurrent  devices,  tie  did  not, 
however,  .igree  with  .Mr.  Clothier 
thut  it  was  the  In-st  system  of  pro- 
tecting mains  under  all  conditions. 
.Mr.  Kknki.m  Kih:k<  I MiiK.  pointed 
out  tJuMinportanceof  insurin>:  that 
the  select  ive  act  ion,  as  regards  I  ime 
lag.  should  hold  good  up  to  heavy 
overloads.  The  time  curves  given 
in  the  Paper,  in  conwnon  with  most 
others,  only  carried  things  ii|)  to, 
say,  three  times  full  load.  The  im- 
|)0rtaiit  question  was.  What  hap- 
penetl  when  lheo\t*rload  amounted 
to  10  times  the  full  loail.  or  more  ? 
At  such  overloads  as  these,  many 
relays  on  the  market  gave  identical 
time  lags,  in'espective  of  their  rela- 
tive time  settings,  so  that  it  was 
impossible  to  ensure  selective  trip- 
ping. The  only  really  s.itisfaitory 
arrangements,  in  the  speaker's  opini4»i,  were  I  hose  in  which  tlu-litne 
lag  was  adjustable  by  varying  the  travel  of  the  tripping  mechanism,  as 
in  that  case  the  circuit-breakers  were  bound  to  come  out  in  a  predeter- 
mined order,  under  all  conditions.  The  speaker  also  disagreed  with  the 
author  when  he  tacitly  assumed  that  a  reverse  relay  must  of  neee.ssity 
be  a  reverse  power  relay.  It  was  the  ntn-mt  which  did  the  damage. 
and,  in  his  opinion,  the  ideal  reverse  relay  was  the  one  on  which  varia- 
tions of  pressure  had  the  minimum  elfect. 

Mr.  B.  M.  Jenkin'  had  experienced  a  lot  of  trouble  with  reverse  cur- 
rents, more  particularly  in  sub-stations.  In  utilising  protective  appa- 
ratus, however,  care  had  to  be  taken  that  motor  cut-outs  and  feeder 
cut-outs  did  not  operate  together.  Time  element  devices  should  be  so 
designed  as  to  be  certain  of  action  on  short-circuits,  and  beyond  that  a 
fixed  time  limit.  Only  in  that  way  could  automatic  cut-outs  be  used 
in  series. 

-Mr.  H.  Bevis  (communicated)  remarked  tliat  his  linn  (the  General 
Electric  Co.)  confirmed  the  statement  that  three-phase  relays  were  not 
good  practice  and  that  three  separate  relays  should  most  certainly  be 
used.  They  thought  that  the  solenoid  relaj-s  which  Dr.  Ciarrard  tested 
must  have  evidently  been  of  inferior  design,  as  they  noticed  that  these 
had  H  volts  drop.  The  author  had  )iointed  out  that  a  detrimental 
feature  of  the  solenoid  relays  was  the  variation  in  the  magnetic  reluctance 
of  the  circuit  due  to  the  different  positions  of  the  plunger.  Relays  co\ild, 
however,  be  made  with  the  return  cii'cuit  of  aii-.  They  did  not  agiee 
with  the  criticisms  on  the  solenoid  relay  put  forward,  and  their  e.'tperience 
was  that  these  were  very  reliable  owing  to  the  fact  that  they  had  no 
revolving  parts,  pivots,  or  axles  to  stick,  and  did  not  recpiire  careful 
handling.  An  important  point,  entirely  overlooked  by  the  author,  was 
that  a  reverse  current  relay  with  a  wattmeter  uKivemcnt  lacked  all 
"rovision  for  variations  in  power  factor.      They  did  not  consider  it  good 

ictiee  to  have  a  time  limit  on  a  reverse  current  relay,  and  their  opinion 

i>  that  the  present  tendency  was  to  put  in  too  many  automatic  devices. 

-Mr.  W.  .J.  P.  Orton  and  Mr.  (J.  North  (comnnmicated)  did  not  think 
the  author's  remarks  on  solenoid  relays  were  quite  correct.  There  was 
little  danger  of  "'  floating  "  wilh  a  properly  designed  relay.  It  was 
obvious  in  both  the  solenoid  and  disc  types  of  relay  that  if  the  overload 
came  on  again  in  such  a  short  space  of  time,  the  mechanism  could  not 
re-set  itself,  and  the  relay  would  operate  with  a  very  short  time  limit 
in  the  second  ca.se.  That,  however,  was,  in  their  o]>inion,  an  advantage, 
l^cferring  to  Fig.  1,  they  would  ])oint  out  that  the  author's  description 
ivould  lead  the  reader  to  believe  that  the  alternate  current  reverse  relay 
i' M  ribed  acted  on  a  drop  in  voltage  without  a  corresponding  increase  in 
urrent,  but  this  was  due  to  the  ordinates  being  taken  as  watts.     The 

ithor's  method  of  protecting  interconnector  cables  had  the  advantage 
icr  the  .Merz-Priee  system  of  em|)loying  only  one  pilot  wire,  but  since 
from  Fig.  1  the  reverse  relays  projjosed  were  dej)endcnt  solely  on  the  actual 
power  |iassing  through  them,  it  would  be  possible,  when  the  sub-station 
voltage  fell  to  a  very  low  value,  that  the  current  rec|uired  to  actuate  the 
relaj's  would  be  so  great  that  the  inverse  time  element  maximum  relays 
in  series  with  the  fault  would  act  before  the  relays  in  (piestion.  thus 
shutting  down  the  whole  or  part  of  the  supply  without  isolating  the 
faulty  interconnector.  The  author  recomnuiided  ina.ximum  relays, 
with  varying  time  elements,  in  series,  and  whilst  they  agreed  that  this 
wa.s  the  best  method  of  protecting  distribution  in  sub-station  systems 
they  would  point  out  that  it  was  the  subject  of  Mr.  Stillwell's  patent. 

Dr.  (Iakkarii  (in  reply)  thought  that  the Merz- Price  system  was,  no 
doubt,  an  excellent  one,  but  it  wa.s  very  complicated.  The  makers 
anjieareil  to  have  made  it  more  coinplicatc'l  than  nece.isary,  for  the 
original  pattern  was  very  simple.  The  pilot  wires,  which  were  essen- 
tial to  that  .system,  entailed  extra  cables,  extra  conductors  ami,  in 
fact  tremendous  complication.  The  system  he  had  described  only 
entailed  the  use  of  one  l)ilo^  wire  under  all  circumstances,  which   was 


certainly  an  advantage.  For  the  protection  of  ordinary  feeders  ho 
tliought  the  standard  system  of  an  inverse  time  element  maxinunn 
circuit  breaker  on  the  out-going  end,  and  an  instiintaneous  reverse 
jclay  at  tlie  incoming  ciul  was  ipiitc  satisfactory.  In  reply  to  Mr. 
(,'lotbier's  objection, ill  the  cmisc  luentioiieil  the  interconnector becaino  an 
out-going  feeder  and  not  an  interconnector.  He  would  point  out  that 
the  Werz- Price  system  alone  was  unsafe  to  rely  upon  for  the  protection  of 
all  feeders,  since  these  were  not  protected  against  plain  overlo.ad  ;  .also 
the  protection  given  only  extended  to  the  current  transformers,  which 
were  generally,  and  properly,  installed  on  the  line  side  of  the  switches. 
Maximum  circuit  breaking  apparatus  was  a  necessity  in  addition  to 
the  .Merz  Price  system.  \Vil  h  regard  to  Ml'.  Clothier's  diagram,  live 
substations  as  shown  were  r:itlier  a  lot,  and  if  two  cables  broke  di>wn 
at  once  the  whole  system  would  be  stopped.  .\lr.  Statter  thought  the 
curves  in  Fig.  2  wouhl  cross  if  the  currents  through  the  relays  them- 
selves had  been  plotted.  This  was  not  so.  The  curves  were  intended 
to  be  calibration  curves  of  circuit  breakers  controlling  outgoing 
feeders,  such  that  the  sub-station  motor  circuit  breakers  would  always 
open  befoie  the  feeder  eircaiit  breakers.  If  Mr.  Stutter  would  take 
the  curves  and  di.ide  the  horizontal  co-ordinates  by  the  ratios  of  the 
current  tran.sforniers  u.sed,  he  would  Mud  that  he  wouUl  oljtaiii  a 
.similar  s^'Stein  of  curves  to  those  exhibited  by  him,  and  they  would 
never  cross  one  another.  Mr.  Wedmore  tliought  he  could  get  selective 
action  by  using  different  materials  in  the  fuses,  but  in  a  previous 
Pa|)er  re;ul  before  that  Institution  it  was  .shown  that  it  was  finite  im- 
possible to  do  tliis,  as  the  curves  invariably  crosseil.  He  had  found 
the  10  per  cent,  setting  of  reverse  relays  for  generators  to  be  satis- 
factory, and  the  in.aximum  current  was  then  never  dangerous.  Ho 
did  not  think  it  lulvi.s.able  to  have  a  smaller  time  element  than  the 
J  second  thus  obtainable.  Mr.  Andrews  was  strongly  of  opinion  that 
the  reverse  circuit  breaker  on  the  generator  .should  cut  the  generator 
off  if  the  field  current  of  the  generator  failed.  He  did  not  agree  vith 
this,  ami  also  in  his  view  therever.se  device  on  a  geneiator  should  be 
a  reverse  power  device.  As  to  Mr.  Andrews'  diagram,  he  could  not 
see  the  point  of  the  curve  at  all.  He  was  interested  in  Mr.  Jenkin's 
remarks  regarding  the  extremely  large  power  which  he  had  found 
could  flow  back  from  sub-stations  when  a  fault  developed  on  a  cable 
system.  As  he  had  said  in  the  Paper,  the  feeder  end  reverse  power 
relay  should  be  set  proportionatelj'  higher  than  the  reverse  power 
relay  on  the  generator. 


A  NEW  SYSTEM  FOR  THE  AUTOMATIC  PROTECTION 
OF  HIGHTEN8I0N  FEEDERS  AND  OTHER  AP- 
PARATUS. 

Much  interest  was  aroused  during  the  discussion  on  Dr.  C.  C. 
tjavratd's  recent  Paper  on  '•  Switchgear  Control  Apparatus  and 
llelayg  tor  Alternating  Current  Circuits,"  read  at  a  meeting  of  the 
Institution  of  Electrical  Engineers,  in  the  Merz-Price  patent  pro- 
tective gaar.  The  principle  of  this  gear  is  the  protection  of  any 
piece  of  electrical  apparatus — such  as  feeder  cables,  static  trans- 
formers, motor  generators,  rotary  converters  or  generator  windings 
— by  creating  a  balance  under  normal  conditions  between  the  power 
which  is  flowing  into  a  cable  and  that  which  is  taken  from  it  at  the 
other  end.  It  must  be  arranged  that  this  balance  is  disturbed  only 
when  leakage  takes  place  between  the  points  of  entry  and  exit  due 
to  breakdown. 

Thus,  in  Fig.  1  a  method  is  shown  of  protecting  a  simple  three- 
phase  feeder  cable.  A  three-core  low  tension  pilot  cable  is  laid  in 
the  same  trough  or  trench  with  the  high-tension  cable,  and  is  con- 
nected up  at  each  end  to  a  three  pole  relay  (or  to  three  single-pole 
relays)  and  to  the  secondary  windings  of  current  transformers,  the 
primary  windings  of  which  are  inserted  in  series  wjth  the  cores  of 
the  main  feeder  cable.  The  relays  arc  simple  contact  makers,  and 
are  designed  so  that  when  operated  they  not  only  instantaneously 
close  the  battery  circuit,  but  also  release  a  falling  weight,  which  in 
turn  short-circuits  the  contact  which  has  just  been  made,  and  so 
makes  this  contact  doubly  sure.  It  is  obvious  that  any  surges  in  the 
flow  of  power  cannot,  under  any  circumstances  whatever,  operate 
this  protective  gear. 

The  ordinary  overload  and  reverse  current  system  is  said  to  be 
applicable  only  to  the  protection  of  the  simplest  networks,  and  difli- 
culties  arise  whenever  two  substations  are  interconnected.  The 
"  balanced"  system  of  cut-outs  is,  moreover, claimed  to  be  the  only 
system  which  will  automatically  control  complicated  networks  and 
isolate  a  faulty  cable  without  interrupting  supply  to  a  larger  or 
smaller  number  of  sub-stations.  Also  there  is  no  difficulty  in  pro- 
tecting an  arrangement  in  which  cables  are  branclied  without 
switchgear  at  the  point  of  junction,  in  which  cases  overload  and 
reverse  current  cutouts  are  in  many  cases  quite  unsuitable. 

From  the  Mer/Price  patents  it  is  seen  that  the  balance  under 
normal  conditions  may  be  produced  in  the  following  ways  : — (I) 
Equal  E..M.l''.s  may  be  opposed  to  one  another  (as  in  Fig.  1):  ('2) 
equal  magnetomotive  forces  may  be  opposed  to  one  another  in  the 
same  magnetic  circuit  (as  in  Fig.  2)  ;  (3)  equal  mechanical  forces 
may  be  opposed  to  one  another  in  the  same  piece  of  apparatus  ;  (4) 
a  combination  of  any  of  the  above. 
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There  are  inherent  differences  between  these  alternative  methods 
which  render  one  or  other  method  the  most  suitable  for  meeting  a 
given  set  of  conditions.  Thus,  mechanical  balancing  may  be  con- 
veniently used  where  the  energy  entering  the  plant  to  be  protected 
IS  in  a  diHerent  form  to  that  leaving  it.  Experience  has  shown  that 
f  1  '[Y*'^<='°g  is  most  readily  applicable  to  the  protection  of 
leeder  cables,  whilst  magnetic  balancing  is  best  suited  to  the  pro- 
tection of  transformers  and  other  station  plant.  When  magnetic 
balancmg  is  employed,  it  is  possible  to  combine  the  protective  gear 
with  measuring  apparatus— that  is  to  say,  the  current  transformers 
Which  control  the  protective  gear  may  be  used  for  controlling,  in- 
dicating and  integrating  instruments  also. 


In  general,  balanced  pro'ective  gear  may  be  applied  to  any  piece 
of  electrical  apparatus  by  applying  it  to  each  individual  winding  and 
Ijalancing  the  effect  of  the  currents  entering  and  leaving  these  wind- 
ings. Motors  are  satisfactorily  protected  by  means  of  fuses  or  over- 
load cut-outs,  as  they  are  not  rtm  in  parallel,  but  generators  require 
some  discriminating  device  so  that  when  several  machines  are  Tun- 
ing in  parallel  on  common  'bus  bars  the  faulty  generator  only  may 
be  isolated. 

As  regards  design,  there  is  no  difficulty  in  manufacturing  current 
transformers  so  that  the  curve  connecting  the  E.M.F.  in  the  secon- 
dary windings  with  the  main  current  in  the  primary  is  practically 
identical  for  all  transformers  made  to  the  same  design,  and  the  pro- 


Fk;.  1.- 


-DiAGRAJi  Showing  Aeeaxoement  fob  the  Protectios 
OF  A  SiNGLB  Feideb.    E.M.F.  Balascing. 


Fig.  1  shows  the  simplest  arrangement  for  the  protection  of  a 
feeder  cable  by  means  of  E.M.F.  balancing  with  star-connected 
current  transformers.  It  may  be  pointed  out  that  it  is  advan- 
tageous to  combine  the  armatures  of  the  contact-makers  for  each 
phase  into  a  three-pole  instrument,  as  by  this  means  the  sensitive- 
ness is  increased  under  some  conditions.  The  non-inductive  shunts 
across  the  primary  windings  of  the  current  transformers  are  not  always 
necessary,  but  are  shown  in  Fig.  1  in  order  to  make  this  complete. 
It  is  important  that  the  pilot  wire  circuit  should  be  earthed  at  one 


tection  of  step-up  and  step-down  transformers,  generators,  ke., 
where  the  pilot  cables  are  short,  is,  therefore,  a  very  straightforward 
matter.  Experience  has  shown,  however,  that  in  the  protection  of 
cables  complications  arise  in  the  pilot  wire  circuit  and.  although 
these  are  readily  overcome  by  careful  design,  the  balance  would  not 
be  sufficiently  good  unless  special  care  were  taken  to  prevent  the 
effects  of  capacity  and  resonance.  The  capacity  current  which  flows 
in  the  main  cable  has  a  very  small  effect  and  is  readily  allowed  for 
in  the  adjustment  of  the  relays,  but  the  capacity  current  flowing  in 
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end  only,  as  otherwise  there  is  a  risk  that  cnrrents  flowing  in  the 
earth  at  the  moment  when  a  breakdown  occurs  on  some  other  part 
of  the  Bystcin  may  tend  to  flow  through  the  pilot  wires  and  operate 
the  rcloys  on  a  healthy  cable. 

Fig.  2  shows  the  protection  of  a  transforinor  by  means  of  mag- 
netic balancing.  As  under  normal  conditions  the  magneto  iiiotivo 
forces  in  the  iimgnelic  balancing  cores  arc  0(]ual  and  opposite, 
the  flux  is  practically  zero  and  the  windings  are,  therefore,  prac. 
tically  non-inductive.  Moasuring  instrumcnta  may,  thoroforo.  be 
inserted  in  the  secondary  circuits  as  shown. 


the  pilot  wire  itself  is  of  more  importance  and  must  be  kept  within 
limits  or  the  relays  on  healthy  cables  will  bo  operated  by  it. 

We  understand  that  several  further  methods  of  applying  the 
principle  have  been  worked  out  and  tried  in  practice  with  satisfac- 
tory results  by  the  manufaolurors  of  the  gear,  the  British  Insulated 
&  Helsby  Cables  (Ltd.),  from  whose  publication,  the  1!.  I.  Hand- 
book, wo  have  obtained  the  above  description,  whilst  further 
points  in  connection  with  the  odvantages  claimed  for  this  protective 
gear  will  bo  found  in  the  discimsioii  on  l>r.  Clarrard's  Fapor  on 
p.  !<iiO  of  this  issue. 
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A  special  general  meeting  wfts  hold  iit  the  Royal  College  ol 
Science  on  May  2'2nd.  I'r.  C.  Clitee.  I''.K.S.,  president,  in  the  chair, 
to  consider  the  proposed  alterations  in  the  Articles  of  Association. 
The  principal  changes  wore  described  by  the  secretary,  and,  on  the 
motion  of  tlie  cliairiuan,  seconded  by  Mr.  Mather,  a  resolution  was 
passed  in  favour  of  the  alterations. 

.\t  the  ordinary  meeting,  which  followed  the  above,  Mr.  F.  P. 
Skxton  read  a  Paper 

"On  the  Spectrum  Top.' 
The  author  explains  in  the  Paper  the  coloured  bands  which  are  seen 
when  aBenhara  topis  rotated.  The  best  ellccts  are  obtauu'd  when 
the  top  rotates  about  six  times  per  second,  when  the  colours  from 
tlie  centre  are  purple,  dull  orange,  yellow-gricn  and  violet  blue  for 
an  anti-clockwise  rotation.  When  the  direction  of  rotation  is  re- 
versed the  order  of  the  colours  is  also  reversed.  The  elTect  depends 
upon  the  position  of  the  sector  lines  and  on  a  contrast.  The  author 
assumes  that  the  rates  of  growth  of  the  colour  sensations  ?.ie  in  the 
order  red,  green  and  blue,  where  red  is  the  greatest,  and  that  the 
rates  of  decay  arc  in  the  inverse  order.  Considering  the  inner  ring 
with  an  anti- clockwise  rotation,  the  author  explains  the  colour  ob- 
served as  follows:  As  the  black  disappears  the  lirst  impression  will 
be  black  lines  on  a  red  ground,  but  this  red  impression  will  have 
BOUiewhat  passed  to  white  when  the  sector  lines  diappear.  Their 
disappearance  also  gives  a  red  impression,  which  in  this  case  is  in- 
creased by  a  contrast.  Finally,  the  disappearance  of  the  white  will 
give  a  bluish  impression,  not  reinforced  by  contrast.  Thus  the  eye 
will  see  red  lines  on  a  white  ground.  In  the  case  of  the  second  ring, 
the  sector  lines  coming  into  view  give  a  blue  impression  depending 
on  the  amount  of  white  preceding.  When  these  lines  pass  from  view 
they  are  followed  bv  a  red  impression,  depending  on  the  amount  of 
white  succeeding.  These  two  impressions  combine  to  give  a  resul- 
tant orange  effect.  The  third  and  outer  rings  are  explained  in  a 
similar  way. 

Mr.  F.  E.  S-MITH  asked  if  the  author  had  viewed  the  to|i  when  illu- 
miiiate<l  with  lights  of  different  colours,  and,  if  so,  with  what  result. 

The  Ai"TiiiiRre[)Iied  that  e.xperinients  had  not  been  tried  in  difl'erent 
•■.iloureil  lii^lit.s,   as   there   was  dithcuUy  at  the  time  of  obtaining  a 
iloured  iUuniiiiation  of  sufficient  strength.     The  bands  were  vi.i^ilile 
1  sodium  light  :  but  this  did  not  affect  the  theory,  because  sodium 
jht,  although  practically   monochromatic,  affected  the  three  colour 
•■  nsations. 
A  Paper 
t  "On  the  Coefficient  of  Diffusion" 

was  read  by  Mr.  15.  W.  Clack.  This  Paper  deals  with  experiments 
which  have  been  undertaken  to  test  the  practicability  of  a  new 
method  for  the  determination  of  the  coefficient  of  diffusion  of  salts 
through  water,  and  to  find  how  this  coefHcient  varies  with  the  con- 
centration of  the  solutions.  Tlie  apparatus  consists  of  a  special 
kind  of  tlask  of  about  450  cubic  cm.  capacity,  fitted  with  a  vertical 
glass  tube  of  known  dimensions.  In  the  earlier  experiments  this 
was  filled  with  distilled  water  and  suspended  by  means  of  a  fine 
wire  in  the  salt  solution  under  investigation,  at  the  temperature  of 
O'C,  f(Om  the  arm  of  a  chemical  balance.  Later  this  arrangement 
was  reversed,  and  the  flask,  filled  with  the  salt  solution,  was  sus- 
pended in  cooled  distilled  water.  In  both  methods  the  apparatus 
was  so  designed  that  one  end  of  the  vertical  tube  was  maintained 
in  contact  with  a  salt  solution  of  constant  concentration,  while  the 
other  end  was  kept  in  contact  with  distilled  water.  As  the  salt 
diffuses  through  the  tube  the  weight  of  the  tlask  varies,  and  an  ex- 
pression was  deduced  by  which  it  is  possible  to  find  the  value  of  the 
coefficient  of  diffusion  from  this  rate  of  change  in  weight,  which 
was  automatically  recorded.  The  accuracy  in  weighing  was  found 
to  be  greatly  increased  by  covering  the  free  surface  of  the  liquid  by 
a  film  of  Fleuss  pump  oil.  As  the  method  is  complicated  by  the 
change  in  volume  which  is  produced  in  a  liquid  when  salt  is  added 
to  it,  it  was  found  necessary  to  experimentally  determine  the  value 
of  this  change  in  volume.  The  salts  experimented  upon  were  NaCl, 
KCI  and  K NO.,,  and  a  large  number  of  experiments  were  carried  out 
in  order  to  find  the  best  relative  sizes  of  the  various  parts  of  the 
apparatus,  and  the  best  dimensions  for  the  diffusion  tubes. 

1  he  general  conclusions  may  bo  summarised  as  follows  :  (1)  The 
method  referred  to  above,  of  filling  the  apparatus  with  the  salt 
solution  and  suspending  it  in  cooled  distilled  water,  is  much  more 
satisfactory  than  the  earlier  method  from  a  practical  point  of  view. 
It  enables  greater  control  to  be  maintained  over  the  working  details, 
and  is  nnich  simpler  in  operation.  (2)  The  volume  of  the  liquid  in 
which  the  suspended  apparatm  is  hung  must  be  considerable.  A 
lolume  of  7  litres  was  found  to  be  too  small,  and  in  these  experi 
nie.its  1:1  litrc^s  was  used.  This  was  found  to  be  sufficient.  (3) 
With  these  precautions  the  method  gives  satisfactory  results  with  a 
consistency  of  usually  less  than  1  per  cent.  (4;  For  a  diffusion 
tube  of  4  cm.  length,  no  end  correction  need  be  apphed,  oven  for  the 
widest  tubes  employed  (15cm  I.  (5)  The  coefficient  for  NaCl 
and  KCI  decreases  as  the  concentration  of  the  solution  decreases. 
(6)  For  KNO^  the  opposite  phenomenon  is  exhibited.    (7)  The  most 


trustworthy   results,   obtained   with    the    precautions    mentioned 
above,  lor  the  coefficient  of  diffusion  at  0  'C.  are  :  - 

KNO.,  10  per  cent.  OH44X  10   '  C.G.S.  uni*. 

5        ,,  0H7O 

KCI     20        „        0!t72 

10        „         0954 

Dr.  A.  (ikiKKiTiis  congratulated  the  author  upon  his  Paper,  and 
rcfericd  (o  the  importance  of  keeping  the  temperature  constant  during 
the  e\[ieriments.  'i'tie  effects  of  lenipcratnre  changes  were  very 
uuukcd.  The  impurlarice  of  a  deep  outer  vessel  was  also  surprising, 
and  I)r-.  (Jiilliths  jjoiiited  out  how  it  was  possible  to  place  a  sui>erior 
limit  to  the  error  introduced  by  the  pa.ssage  of  the  salt  into  the  outer 
ves.sel.  He  also  suggested  the  use  of  a  ditlcrontial  method,  using  two 
glass  vessels,  to  overcome  some  of  the  difficulties  encountered  in  the 
experiments. 

Prof.  C.  H.  Lkks  said  that  all  who  h.i<l  experience  with  diffusion  ex- 
perimcufs  would  congratulate  the  author.  The  idea  of  using  a  balance 
was  an  old  one,  but  the  author  had  made  an  old  metho<I  a  thoroughly 
reliable  one.  The  question  was  still  to  be  .solved  whether  an  increase 
of  concentration  increa.sed  or  decreased  the  diffusion  constant,  and  he 
hoped  the  author  would  bo  able  to  carry  on  his  experiments  and  settle 
this  point. 

Rlr.  B.  S.  Cohen  road  a  Paper  on 

"  The  Production  of  Small  Variable  Frequency  Alternating 
Currents  suitable  for  Telephonic  and  other  Measurements." 
As  an  introduction  a  summary  of  the  methods  used  by  the  author 
for  such  currents  is  given.  .\  new  method  for  producing  these  cur- 
rents is  then  described ;  this  consists  of  a  form  of  vibrating  wire 
interrupter  which  operates  a  make-and-break  contact.  This  is  used 
to  put  a  source  of  potential  on  and  off  a  resonating  circuit  tuned  to 
any  desired  frequency.  The  alternating  current  is  taken  from  a 
small  transformer  in  the  resonating  circuit.  A  series  of  damped 
wave  trains  of  any  frequency  can  be  produced  by  this  means,  the 
trains  following  each  other  with  the  frequency  of  the  wire  vibra- 
tions. Severals  forms  of  circuit  are  described,  one  of  which  gives  a 
train  of  oscillations  at  each  break  of  the  supply  circuit.  Other  cir- 
cuits give  damped  waves  both  on  the  break  and  on  the  make  con- 
tact, and  by  a  suitable  combination  of  two  oscillating  circuits 
worked  from  one  mercury  cup  and  contact  it  is  shown  that  con- 
tinuous and  fairly  uniform  oscillations  can  be  produced.  Hhe  theory 
of  action  of  the  various  circuits  is  briefly  entered  into,  and  the 
Paper  concludes  with  some  applications  of  the  waves  produced  to 
both  telephonic  and  general  electrical  measurements.  The  wave 
forms  given  by  the  various  circuits  were  shown  at  the  meeting  by 
means  of  a  Duddell  oscillograph. 

Mr.  A.  Ca.mpi;ell  mentioned  tliat  with  his  vibrating-bar  microphone 
hummer  he  had  found  it  easy  to  obtain  more  than  one  fre(]uency  from 
the  .same  bar  by  altering  the  sui)ports  to  suitalde  nod.al  points  and 
tuning  the  magnet  circuit  with  a  condenser.  Harmonics  of  the  funda- 
mental frequency  were  thus  produced.  He  asked  if  any  of  the  composite 
wave  forms  shown  gave  vowel  sounds  in  the  telephone. 

Dr.  RussKLL  congratulated  the  author  on  his  interesting  and  valu- 
able Paper,  andth.anked  him  for  the  instructive  demonstration  he  had 
given  of  methods  of  producing  high-frequency  currents  suitable  for 
telephonic  and  other  measurements.  He  under.stood  that  the  author's 
main  object  was  not  the  obtaining  of  currents  of  excessively  high 
frequency,  but  obtaining  currejits  having  frequencies  varying  between 
100  and  5,000  which  followed  the  harmonic  law.  Some  of  the  methods 
descrilied,  in  particular  the  author's  "double-action  circuit"  method, 
seemed  well  adapted  for  this  end.  In  some  of  these  circuits  there  were 
two  free  periods  of  viliration,  and  it  was  exceedingly  interesting  to  see 
the  accuracy  with  which  the  oscillograph  gave  the  resultant  of  two 
slightly-damped  trains  of  high-frequency  waves  of  different  periods. 
Tuning  for  resonance  the  author  obtained  a  very  perfect  sine  wave.  He 
thought  that  the  thanks  of  the  meeting  were  also  due  to  the  National 
Telephone  Co.  for  the  facilities  they  bad  afforded  Mr.  Colien. 

Mr.  Cohen  expressed  his  interest  in  Mr.  CimpbcH's  stiitement  that 
it  was  easy  to  get  more  than  one  frequency  from  his  vibrating-bar 
hummer.  The  currents  shown,  when  passed  through  a  telephone  re- 
ceiver, did  not  produce  vowel  sounds. 


PATENTS  IN  1907. 


The  twenty-fifth  report  of  the  C'omptrollei--General  "f 
Patent?,  w  hich  has  just  been  issued,  shows  that  the  past  year 
conipar:is  favourably  with  its  prcJecessors.  Altlioiii;h  the 
numb  r  of  applications  was  somewhat  less  than  in  lOOG,  the 
number  of  patents  scaled  was  considerably  greater,  being 
l(i,'272,  as  compared  with  14,707.  Those  classes  which  have 
been  particulaily  active  include  eleclric  telegraphs,  "conduct- 
ing electricity,"  electric  lamps,  electrolysis,  signalling,  aero- 
nautics, air  and  gas  engines  and  rotary  engines.  In  what 
follows  we  give  an  abstract  of  the  report,  omitting,  however, 
that  part  in  which  the  novel  features  of  the  Patents  and 
Designs  Act  of  1907  are  discussed  at  some  length. 

The  receipts  from  patents  fees  were  £265,012,  as  eomparetl  with 
£255,646  ii>  1906,  an  increase  of  £9,366  ;  from  designs  fees  £5,473,  as 

K 


334 


THE  ELECTRICIAN,  JUNE  12,  1908. 


compared  with  £4,314,  an  increase  of  £1,129:  and  from  trademarks 
fees  £18,447,  as  compared  with  £15,559,  an  increase  of  £2,888.  The 
increase  in  trade  marks  fees  is  due  partly  to  the  revised  scale  of  fees, 
which  only  came  into  0]5eration  in  the  course  of  the  previous  year,  and 
partly  to  the  large  increase  in  the  number  of  trade  marks  registered. 
The  receipts  from  the  .sale  of  p.atent  office  publications  (which  are  paid 
over  to  the  stationery  othce)  were  £11.457,  as  compared  with  £10,593, 
an  increase  of  A'864.  The  total  receipts  were  £300,389,  as  compared 
with  £236,141i,  an  increase  of  £14,247. 

The  total  expenditure  on  behalf  of  the  office  amounted  to  £176,230, 
as  compared  «ith  £176,272,  an  increase  of  £958. 

The  new  block  of  buildings  at  the  east  end  of  the  Patent  Office,  with 
an  entrance  in  Furnivalstreet,  wag  opened  in  June.  It  provides  ac- 
commodation for  17  groups  of  the  examining  staff',  consisting  of  136 
men,  and  contains  on  the  top  storey  a  new  kitchen  and  dining-room. 
In  spite  of  this  large  addition  to  the  office  premises,  the  recent  increase 
of  staff  has  made  it  necessary  to  provide  rooms  outside  the  office  for  the 
accommodation  of  four  grouiis  of  examiners  and  a  small  body  of  clerks. 
The  number  of  readers  who  made  use  of  the  librarv  in  1907  was 
148,198,  as  compared  with  143,750  in  1906,  an  increase  of  4,448  or  509 
per  cent.,  and  the  largest  number  recorded  in  any  one  year.  The 
number  of  volumes  added  to  the  library  was  6.116,  of  which  1,227 
were  volumes  of  patent  specifications  or  journals  (English  and  foreign) 
and  331  were  trade  catalogues. 

The  library  staff  has  been  for  some  time  preparing  a  new  system  of 
classification  for  indicating  by  certain  marks  the  relative  position  of 
classes  of  books.  The  advantage  of  this  .system  is  that  the  marks,  re- 
maining constant  in  spite  of  the  growth  of  the  collection  or  its  transfer 
to  other  buildings,  can  be  given  in  the  printed  catalogues,  and  readers 
are  thus  enabled  to  refer  directly  to  the  shelves.  The  new  arrange- 
ment has  alieady  been  a|)plied  to  the  books  of  reference,  anil  a  subject 
list  dealing  with  this  .section  of  the  library  is  now  in  the  press.  The 
further  elaboration  of  the  system  will  occupy  about  two  years,  after 
which  it  is  proposed  to  publish  a  complete  subject  catalogue  of  the 
library. 

During  the  year  the  Statute  Law  relating  to  Patents  and  Designs 
w.as  consolidated  .and  amended  by  the  Patents  and  Designs  Act,  1907, 
which  received  the  Royal  Assent  on  August  28,  1907. 

P.ATENTS. 

The  sum  received  from  renewal  fees  was  £155,127,  as  compared 
with  £149,142  in  1906,  an  increase  of  £5,985  ;  and  that  from  sealing 
fees  was  .£16,071,  as  compared  with  £14,311,  an  increase  of  £1,760. 

The  applications  received  in  1907  numbered  29,040,  as  compared 
with  30,U30  in  1906,  a  decrease  of  990  or  3'3  per  cent.  Of  these  appli- 
cations 19,630  wore  accompanied  by  a  jirovisioiuil  specification,  and 
9,410  by  a  complete  soecification.  The  applications  accompanied  by 
comiilete  specifications  continue  to  increase  at  a  more  rapid  rat«  than 
those  accompanietl  by  provisional  specifications.  The  proportion  of 
the  latter  to  the  former  was,  in  1E85,  87  to  13  ;  in  1895,  83  to  17  ;  in 
1905.  72  to  28  ;  and  in  1907,  68  to  32.  The  number  of  complete  speci- 
fications filed  after  provisional  specifications  was  9,483.  The  total 
number  of  siiecifications  received  was  38,523,  as  compared  with  39,268 
in  1906,  a  decrease  of  745,  or  1'9  per  cent.  The  largest  number  of 
applications  received  on  any  one  day  was  183 — on  June  29th,  and  the 
stn.illest  49— on  January  5tb.  The  applications  received  from  women 
iiiNontors  numbered  560,  as  compared  with  600  in  1906.  There  were 
1,646  apjilications  made  by  way  of  communication  from  aliroad  of 
which  828  came  from  the  I'nited  States  of  America,  453  from  tier- 
man}',  70  from  France,  38  from  Switzerland,  30  from  India,  29  from 
Canada,  27  from  Austria-Hungary,  22  from  Italy  and  22  from  the 
Transv.'ud. 

The  applications  made  in  this  country  under  the  provisions  of  the 
Intianational  Convention  of  1883  bj'  inventors  living  in  other  States 
of  the  Union  numbered  2,286,  as  against  2,044  in  1906.  Of  these,  819 
were  received  from  Germany,  587  from  tlie  United  States,  548  from 
France,  91  from  Sweden,  79  from  Belgium,  56  fiom  Italy,  47  from 
Switzerhind,  26  from  Norway,  17  from  Denmark,  6  from  New  Zealand, 
5  from  SpJiin,  2  from  I'ortugal,  2  fiom  Au.slralia  an<I  1  from  Japan. 
None  were  received  from  Brazil,  Ceylon,  Cuba,  Mexico,  The  Nether- 
lands, San  Domingo,  Servia,  or  Tunis. 

.\n  afi[)cndix  contain.^  a  tal)lc  showing  the  number  of  applications 
received  since  the  begiiniing  of  1881,  atwl  in  each  if  the  last  ciglil 
years  from  the  several  parts  of  the  United  Kingdom,  from  the  various 
British  Colonies  and  Possessions  and  from  foreign  states.  It  is  seen 
that  the  imml)cr  received  from  per.sons  resident  in  l'"ngland  and  Wales 
was  17,380  in  1907,  as  compared  with  18,579  in  1906,  .i  ilccrra.-'c  of 
6'5  percent.  ;  from  Scotlanil  1,278,  as  compared  with  1,307,  a  de<>reasc 
of  2-2  per  cent.  :  inid  from  Ireland  349,  Ji-s  compared  with  379,  a 
ilccrease  of  nearly  8  p'jr  cent.  As  regards  the  Colonies,  there  was  a 
decrease  in  the  number  of  a|>plications  received  from  every  State  of 
the  Australian  Commonwealth  except  New  South  Wales,  and  idso  in 
those  from  Natal  and  Hong  Kong.  The  number  received  from  Caiuula 
WHS  nearly  the  .same  as  in  1906,  while  there  w.as  a  small  increase  in 
those  from  New  South  Wali'S,  New  Zealand,  (;a|ie  Colony,  Orange 
P.lver  Colony,  Hhodesia,  the  Transv;ud  and  India;  and  a 'more  suT>- 
Ktanlial  inereasi'  in  those  fnim  the  West  Indies  As  regards  Knreign 
States,  the  nnmbeis  from  Aiistrni. Hungary,  Ili>llai}il  anil  Switzerland 
decreased  ;  while  IIio.hi'  from  Hi'Igium,  lieinnark,  Kranec.  (lennany, 
Italy,  Norway,  Biaunania,  Sweden,  (Jhina,  Japan  and  the  United 
Stales  increased.  The  foreign  country  whieli  supplied  I  lie  largest 
number  of  Hpplir^ntioiis  was  again  (!i-nnanv,  from  whieh  3,341  apiili- 
•  iilinns  wvr<;  received  In  1907,  as  compared  with  5,263  in  1906.  The 
numbers  from  the  Unilerl  SIjiI<s  and  Franco  wore  res|icclivcly  3,104 
ami  1,042,  ns  against  5,003  ami  1,002  in  the  preceding  year. 


Out  of  a  total  number  of  16,272  patentees  in  1907,  2,792  were  resi- 
dent in  the  United  States  of  America,  2,608  in  Cermany,  763  in  France, 
299  in  Austria-Hungary,  178  in  Switzerland,  160  in  Canada,  138  in 
Sweden,  128  in  Belgium  and  112  in  Italy. 

Patents  were  sealed  upon  16,300,  or  542  per  cent.,  of  the  applica- 
tions made  in  the  year  1906,  and  525,  or  4'3  per  cent.,  of  the  patents 
sealed  upon  the  applications  made  in  the  year  1891  were  maintained 
for  the  full  period  of  14  years. 

The  total  number  of  patents  which  expired  during  the  year  was 
14,470,  and  the  total  number  of  new  patents  sealed  was  16,272.  Thus 
the  number  of  existing  patents  was  increased  during  the  year  by  1,802. 

During  the  10  years  ended  in  1907  the  number  of  hearings  upon  op- 
positions to  the  grant  of  patents  was  1,407,  and  the  number  of  a|>peals 
to  the  Law  Officer  against  the  decisions  of  the  Comjitroller  and  his 
deputies  in  these  oppositions  262,  of  which  42  were  withdrawn  or 
abandoned  and  16  are  still  outstanding,  while  in  one  ease  the  applica- 
tion for  the  patent  was  abandoned.  i  he  number  of  appeals  heard  ^>y 
the  Law  Officer  in  these  cases  during  the  last  10  years  was  therefore 
203.  In  23  of  these  appeals  the  decision  of  the  Comptroller  or  his 
deputy  was  reversed,  in  60  varied  and  in  120  supported. 

During  the  same  jjeriod  the  number  of  hearings  upon  opi)ositions  to 
amendments  in  specifications  was  72,  and  the  nunilier  of  appeals  29, 
of  which  2  were  withdrawn  and  3  are  outstanding.  In  the  remaining 
24  appeals  which  were  heard  by  the  Law  Officer,  the  decision  of  the 
Comptroller  or  his  deputy  was  supported  in  17  instances,  varied  in  5 
and  reversed  in  2. 

There  were  888  hearings  during  the  same  decade  under  sec.  S4  of 
the  Act,  and  24  appeals,  of  which  3  were  withdrawn  and  1  is  still 
outstanding.  In  16  of  the  remaining  20  cases  the  decision  of  the 
Comptroller  or  his  deputy  was  supported,  in  2  it  was  reversetl  and  in 
1  it  was  held  that  the  decision  «'.as  not  subject  to  appeal.  The  re- 
maining case  was  referred  back  to  the  C'om()troller. 

The  number  of  hearings  under  sec.  1.  sub  sec.  6,  of  the  Act  of  1902 
during  the  three  \'ears  that  have  passed  since  the  section  came  into 
operation  was  9,815  :  but  3,859  of  these  were  rendered  unnecessary  by 
reason  of  the  abandonment  of  the  application  or  amendment  of  the 
specification  by  the  applicant.  In  all  of  the  remaining  5,956  cases, 
formal  decisions  were  given  by  the  Comptroller  or  his  deputies,  with 
the  result  that  in  8  cases  only  an  .appeal  against  the  decision  was 
made  to  the  Law  Officer.  Two  of  these  appeals  were  withdrawn,  while 
of  the  6  which  were  heard  by  the  Law  Officer,  the  decision  wa.s  sup- 
ported in  4  instances,  and  reversed  in  1,  and  1  case  was  referred  back 
to  the  Comptroller. 

.Six  ])etitions  for  the  extension  of  terms  were  lodged  during  1907.  In 
1  case  the  jiatent  was  prolonged  for  six  years,  and  of  the  other  cases 
1  was  withdrawn,  2  were  aliandoned,  1  was  dismissed  and  1  is  still  un- 
decided. There  are  now  3  patents  in  force  which  have  been  pro- 
longed beyond  the  normal  period  of  14  years— viz.,  15,159  of  18B8, 
8,700  of  1892  and  1,272  of  1894. 

The  names  of  7  patent  agents  were  added  to  the  register  during  the 
year,  the  total  number  on  the  register  on  Decemljer  3:st  being  264. 

The  number  of  specifications  of  expired  patents  reprinted  at  the 
cost  of  the  office  during  the  year,  under  the  arrangement  recom- 
mended by  the  departmental  committee  of  1990,  was  536,  and  the  net 
cost  was  about  £1,000.  In  addition  to  these  some  4,000  specifications 
were  reprinted  for  official  i)urposes. 

1  he  great  inventive  activity  in  connection  with  the  motorcar  in- 
dustry, wliii'h  has  produced  such  a  large  number  of  applications  for 
patents  in  recent  years,  now  shows  signs  of  falling  off.  The  tt(;cur- 
rence  during  the  year  of  •  everal  serious  railway  accidents  owing  to 
the  failure  of  signals  has  caused  much  attention  to  be  given  to  auto- 
matic electrical  systems  of  signalling,  in  which  the  services  of  signal- 
men are  entirely  dispcnscil  with  and  the  signals  are  given  on  the 
engine  itself  instead  of  by  means  of  the  usual  wayside  devices.  Several 
a|)plications  have  also  been  made  for  stopping  trains  automatically 
when  the  signals  arc  against  them.  The  oci  nrrcnce  of  accidents  in 
lifts  has  directed  the  attention  of  inventors  towards  the  improvement 
of  devices  for  preventin<i  a  mine  or  lift  cage  from  falling  down  the 
shaft  in  the  event  of  its  lioisting  cable  bi'eaking.  lin'entions  relating 
to  aeron.autics  were  more  than  twice  as  many  a.s  in  1906.  and  nearly 
five  times  as  many  as  in  1906.  A  large  increase  is  also  observable  in 
the  subject  of  wireless  telegraphy,  and  .some  attention  was  given  to 
the  transmission  of  portraits  and  designs  by  telegraphic  means. 

Dksii:ns. 

The  niimbor  of  designs  applied  for  during  tlie  year  amounted  to 
24,219,  exclusive  of  703  "  sets  "  of  designs.  In  the  previous  year21,262 
single  designs  and  739  "sets''  were  applied  for.  The  term  "  set  " 
iniludes  any  numlii  r  of  articles  ordinarily  on  sale  together,  irrespec- 
tive of  the  varieties  of  the  size  or  arrangement  in  which  the  particular 
design  may  be  shown  on  each  separate  article. 

The  number  of  designs  refuseil  registration  on  account  of  their 
similarity  to  designs  already  registered  was  45b.  During  the  year, 
1,02)  applications  for  rcgi"<tralion  of  di'signs  (including  the  above- 
menlioiu'il  466)  were  objected  to  by  the  comptroller.  The  objection.s, 
ol  her  I  ban  I  hose  on  account  of  similarily  to  designs  already  rcgistoretl, 
were  chielly  on  ae<aiunt  of  want  of  subject  matter  or  want  of  siil>sl«n- 
lial  noiclty. 

TnM>i-.  Mauks. 

The  number  of  applications  imide  in  1907  for  the  registration  of 
trade  marks  (inrbiding  172  appliealions  made  to  the  Cutlers'  Coni|>any 
of  Sli(-tfield)  was  10,796,  lis  compared  with  11,414  in  1906. 

The  receipts  from  ^alrious  sources  oil  acconnt  of  tniilo  iimrks 
ainountod  to  118,441).  10s.  2d.,  ini'liiding  the  sum  of  £3,208  for  renewal 
fees. 
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Tlic  notices  of  op|)osilioii  to  iW  rc>ji.stnilioii  of  tnulo  marks  lod.u'cd 
diirins;  the  vcar  nuinl)Cie<l  247,  ami  the  imnilier  of  cuics  of  opposition 
heard  uniler  sec.  14  of  the  act  was  69.  There  were  .-vppeuls  to  the 
Board  of  Trade  in  11  cases  ;  in  9  cases  the  appeals  were  al)aridone<l, 
an<l  the  other  2  eases  have  not  vet  heen  dealt  with  hy  the  Board. 

There  were  11  applications  for  special  trade  marks  niider  sec.  62. 
Of  these  3  were  withdrawn,  4  were  allowed  to  proceed,  1  is  being  can- 
celled under  sec.  18,  and  the  rest  are  under  the  consideration  ol  the 
Boani  of  Trade. 

A  liranch  office  has  been  opened  at  Manchester,  where  applications 
for  the  registration  of  textile  designs  may  be  received,  and  a  register 
of  such  desi<;ns,  called  the  Manchester  register,  is  to  be  kept. 

A  number  of  appendixes  are  attached  to  the  report,  and 
give  in  tal)ular  form  the  figures  for  preceding  years,  so  that  a 
comparison  is  facilitated. 


ON  THE  PROBABLE  EXISTENCE  OF  A  NEW  SPECIES 
OF  RAYS  (MAGNETIC  RAYS)  ACCOMPANYING 
DISCHARGE  IN  A  MAGNETIC  FIELD.'' 

iiY  A.  mom. 

.\s  long  ago  as  1858,  Pliickcrf  showed  that  when  a  vacuum  tube 
is  traversed  by  a  discharge  in  a  sufficiently  strong  magnetic  field, 
a  luminous  column  is  formed  which  marks  out  a  tube  of  magnetic 
force,  and  comprises  exactly  all  the  lines  of  force  cut  by  the  cathode. 
Eleven  years  later  HittorfJ  observed  the  same  phenomenon,  but 
accompanied  by  a  sort  of  luminous  helix  contained  within  the  tube 
offeree,  and  constituted  by  cathode  ravs  curved  by  the  magnetic 
field. 

In  more  recent  times  analogous  phenomena  have  been  studied 
and  described  by  various  physicists,  and  a  pretty  full  literature 
exists  on  the  subject,  but  it  cannot  be  said  that  the  nature  and 
origin  of  the  luminous  column,  having  sensibly  the  shape  of  a  mag- 
netic tube  of  force,  have  as  yet  been  cleared  up. 

As  a  rule,  this  column  is  supposed  to  be  constituted  by  cathode 
rays,  as  follows  :  — 

Under  the  action  of  a  uniform  magnetic  field,  an  electron  emitted 
by  the  cathode  in  a  direction  not  coinciding  with  that  of  the  field 
moves  along  a  helix  traced  on  a  cylindrical  cylinder  parallel  to  the 
lines  of  force,  and  the  radius  of  this  cylinder  is  inversely  as  the 
intensity  of  the  field.  But  if  that  intensity  is  very  great,  and  if 
the  cathode  rays  are  visible  on  account  of  the  fluorescence  they  excite 
in  the  gas,  the  lielix  cannot  be  clearly  made  out,  and  it  assumes  the 
aspect  of  the  cylinder  on  which  it  is  traced,  especially  if  the  section 
of  the  cathode  beam  is  not  small.  If  the  field  is  not  uniform,  the 
cathode  rays  assume  shapes  more  or  less  similar  to  the  helix,  and 
describe  curves  which  are  wrapped  about  lines  of  force  the  more 
closely  as  the  field  becomes  stronger.  In  that  case  the  true  shape 
of  the  cathode  beam  is  apt  to  become  indistinguishable,  and  it  may 
assume  the  approximate  outline  of  a  tube  of  force.  In  fact,  Pliicker's 
luminous  beam  would  be  nothing  but  a  beam  of  cathode  rays  of 
special  shape. 

However  some  recent  experiments  of  ViUard  §  suggested  to  that 
physicist  to  abandon  that  view,  and  to  suppose  that  besides  the 
cathode  rays  there  exist  other  rays  of  unknown  nature,  to  which  he 
proposes  to  give  the  rather  vague  name  of  "  magneto- cathodic  rays," 
and  which  constitutes  Pliicker's  luminous  beam.  A  careful  exami- 
nation of  these  experiments  shows,  however,  that  they  can  all  be 
explained  (except  one,  which  the  autfior  himself  describes  as  doubt- 
ful) without  abandoning  the  received  opinion.  Villard  himself 
admits  as  much.  These  experiments  comprise  one  in  which  the 
magneto-cathodic  rays  are  deviated  by  an  electric  field  in  a  direction 
normal  to  the  hues  of  force.  1 1 

Even  the  fundamental  characteristic  of  magneto-cathodic  rays, 
that  of  originating  in  accordance  with  the  surface  of  the  cathode,  or 
at  any  point  of  a  visible  cathode  ray,  is  explicable  on  the  ordinary 
conception,  since  this  luminous  beam  in  the  shape  of  a  tube  of 
force,  inside  which  the  cathode  beam  is  seen  (as  in  Hittorl's  experi- 
ment), may  be  regarded  as  due  to  electrons  which,  owing  to  colli- 
sions, assume  such  values  and  directions  of  speed  as  to  constitute 
helices  of  very  small  radius. 

Notwithstanding  all  this,  some  of  Villard's  experiments  seem  to 
me  to  suggest  the  idea  that  magneto-cathodic  rays  are  something 
which  differs  from  the  known  cathode  rays,  even  without  the 
doubtful  experiment  referred  to,  from  which  it  would  result  that  the 
magneto  cathodic  rays  convey  electric  charges.  This  idea  has  been 
strengthened  in  my  mind  since,  having  decided  to  study  these  very 
interesting  phenomena,  I  have  been  able  to  execute  very  numerous 
experiments  which  are  largely  new.     I  am  now  convinced  that  if 

*  Translated  from  the  Hiwlirdiili  dei  Liiicei. 
t  /'o'/v.  Ann.,  103,  pp.  88  and  151,  1858. 
i  I'o'jij.  Aim.,  136,  p.  213,  1869. 
§  Lk  It'adium,  April,  1906. 
I  C'ompl'x  Riii'liix,  133,  p.  1594,  190J. 


hitherto  the  magneto-cathodic  have  been  regarded  as  ordinary 
cathode  rays,  that  is  because  hitherto  no  other  explanation  was 
available. 

The  explanation  which  I  wish  to  propose  here  is  based  upon  the 
following  considerations,  necessarily  vague  and  general,  since  they 
could  not  be  formulated  mathematically  without  undue  restrictions. 

In  a  discharge  tube  wo  have  electrons,  I:ositi^e  atoms,  neutral 
atoms,  &c.,in  motion,  and,  as  generally  admitted,  we  have  constant 
exchanges,  ionisations  and  reconstitution  of  neutral  atoms.  It  has 
been  hitherto  assumed  that  the  reunion  of  an  electron  with  a 
DOsitive  atom  gives  rise  immediately  to  a  neutral  atom,  which 
remains  such  until  again  ionised  by  collision.  Now,  the  new 
hypothesis  which  1  advance  is  this:  that  the  approach  of  an  elec- 
tron and  a  positive  atom  may,  under  certain  circumstances.'resiilt  in 
the  production  of  a  system  which,  though  electrically  neutral  as  a 
whole,  diilets  from  an  atom,  and  is  constituted  by  a  positive  ion  and 
an  electron  gravitating  about  it  without  being  closely  attached. 

A  comparison  may  be  useful.  The  reconstitution  of  a  neutral 
atom  corresponds  to  the  fall  of  a  comet  or  mt-toorite  into  the  sun, 
whereas  the  formation  of  the  binary  system  described  corresponds 
to  the  incursion  of  a  comet  external  to  the  solar  system,  rendered 
temporarily  periodical  by  the  sun. 

I  suppose,  however,  that  under  certain  favourable  circumstances 
certain  binary  systems  are  produced  which  resemble  a  star  with  its 
planets,  or  a  double  star,  systems  constituted  by  a  positive  ion  and 
an  electron,  which  revolve  about  the  common  centre  of  gravity,  in 
this  case  practically  the  centre  of  the  positive  ion. 

Such  a  system  would,  of  course,  be  more  easily  destroyed  by  a 
new  ionising  collision  than  an  ordinary  atom  Ijut  if  there  is  a 
magnetic  field,  some  of  these  systems  might  accjuire  a  certain 
stability. 

Con-ider  two  simple  and  extreme  cases.  The  first  is  that  of  an 
electron  moving  circularly  round  the  positive  ion  in  a  plane  normal 
to  the  direct  on  of  the  magnetic  field,  and  so  that  E.M.F.  is  in  the 
direction  of  the  radius  vector.  This  force  will  assist  the  electrostatic 
force  and  there  will  be  a  smaller  orbit,  a  greater  frequency  and  a  greater 
stability,  which  will  enable  the  combination  to  resist  the  perturba- 
tions tending  to  split  off  the  electron. 

Secondly,  if  the  sense  of  the  revolution  is  contrary  to  that  sup- 
posed, there  will  be  less  stability.  On  both  suppositions  the  mag- 
netic field  makes  for  persistence. 

Now  consider  the  electrons  repelled  from  the  cathode  and  re- 
member the  fact  that  in  the  discharge  tube  there  are  positive  ions 
which  move  in  the  same  direction  as  the  cathode  rays,  having  been 
reflected  by  the  cathode.  Along  the  track  of  these  the  binary 
systems  described  may  be  formed,  and  the  helical  paths  of  the 
cathode  rays  will  assist  their  formation.  Such  systems,  following 
the  lines  of  force,  would  precisely  constitute  the  so-called  magneto- 
cathodic  rays. 

If  this  is  the  nature  of  those  rays,  it  is  evident  that  they  resemble 
eleotrodynamic  solenoids,  or  very  flexible  magnetic  solenoids.  Hence 
the  name  "  magnetic  rays,"  which  I  intend  to  apply  to  the  new 
rays,  appears  sufficiently  justified. 

Experiments  now  in  hand,  which  will  form  the  subject  of  a  future 
publication,  have  not  yet  brouglu  any  rigorous  proofs  of  the  hypo- 
thesis above  sketched  out,  but  they  have  yielded  various  hints 
which  go  to  support  it.  Thus,  if  the  magnetic  field  is  not  uniform, 
but  decreases  away  from  the  cathode,  it  will  tend  to  retard  the 
translational  motion  of  these  sj'stems,  and  to  draw  them  back  into 
the  regions  of  greater  intensity.  Some  of  my  experiments  actually 
indicate  the  existence  of  such  retrograde  magnetic  rays.  But  in 
strictness  it  must  be  admitted  that  the  view  hitherto  adopted  ac- 
counts for  the  facts  up  to  a  certain  point. 

The  same  cannot,  however,  be  said  of  other  experiments  of  mine, 
which  appear  clearly  to  prove  the  presence  of  these  positive  ions 
accompanying  the  electrons  until  they  form  magnetic  rays  with 
them,  but  liberated  again  in  less  strong  parts  of  the  field,  where  the 
binary  systems  are  gradually  disintegiated. 


An  Electrostatic  Method  of  Measuring  Small  Quantities  of 
Electricity. — In  order  to  iiicrca.so  the  sensitiveness  of  electro- 
meters, and  thus  to  permit  of  their  employment  for  measuring 
small  quantities  of  electricity,  A.  Einstein  in  the  Phi/sibditicJtc 
Zcitschrift  proposes  tiie  use  of  an  electrostatic  machine  made 
up  of  any  number,  «,  of  intiueuce  niacliines,  analogous  in 
principle  to  the  Thomson  rcplenisher,  connected  in  cascade. 
Un<k'r  these  conditions,  if  I',  is  the  potential  of  the  armature 
of  the  fii.st  machine,  that  of  the  collector  of  the  «th  which  is 
connected  to  the  electrometer  will  be  P„=(("P,  a  being  a  con- 
stant greater  than  unity,  for  instance,  in  one  case  it  was  10. 
Owing  to  this  arrangement,  charges  of  low  potential,  P,,  can 
be  delected  on  the  electrometer  when  they  themselves  would 
be  insuHicient  to  deflect  it. 

E  2 


336 


THE  ELECTEICIAN,  JUNE  12,  1908. 


"THE  ELECTRICIAN"  SERIES  OF 
STANDARD      ELECTRICAL     BOOKS 

can  be  obtained  of  all  Booksellers  at  Home,  in  the  Colonics,  and  nhrr^id. 

The  Electrician"  Electrical  Trades'  Directory  aD<1  TTaaiibooh 
Published  annually  in  February,  corrected  to  mid-February,  y  tMiished  1SN2. 
A  very  valuable  advertisinR  medium,  covering  the  eutire  IndusL.y.  SubBCrlp- 
tlon  Price  Ss.  6d.  nett,  postage  9d.  extra  {payable  in  advance) ;  published  price 
158.  net,  postage  9d.  extra.  Postage  to  British  Colonies.  2s.  ;  Europe,  23. ;  U.S.A., 
3s. 6d.;  oilier  countries,  ^3.  iltl.  DUie^st  of  Contents  sent  free  on  application 
The   "G-T."  Geographical  Directory  of  the  U.K.  (Klectrical  Section). 

Subsriiption  5s.,  post  free. 
' '  The  Electrician  "  Primers  (81  Primers  in  all,  and  a  Glossary).    New  and 
Enlarqi^d  Edition  in  One  Complete  Vol.  or  Three  separate  Vols,  now  ready.    FULL 
PROspEfTus  Free. 
Xlectrlc  Blasting  Apparatus  and  Explosives:  With  Special  Beleience 

to  Colliery  Pr.ictice.     By  W.  Maurice.    Price  88.  ed.  nett. 
The  Electric  Furnace  in  Iron  and  Steel  Production.     By  John  E,  C. 
Kershaw,  F.I.C.     Price  3s.  ed.  nett. 
rakes  lor  Tramway  Cars.    By  H.  M.  Sayers.   Price  Ss.  6d.  nett. 
The  Mechanical  Design  and  Construction  of  Commutators.    B;  R. 

Livingstone.    Trice  6s.  nett. 

The  Alternate  Current  Transformer  In  Theory  and  Practice.     By 

Prof.  J.  A.  Fleming,  M.A.,  D.Sc,  F.E.S.  [abroad  13s. 

VOL.  I.— Price  12s.  6d.  post  free,  abroad  133.      VOL.  II.— Price  12s.  6d.  post  free. 

Handbook  of  the  Electrical  Laboratory  and  Testing  Room.    Very 

fully  illustrated.    By  Dr.  J.  A.  Fleming.  Vol.  I.,  12s.  6d.  nett.   Vol.  II.,  143. nett. 

Electric  Lamps  and  Electric  Lighting.    By  Prof.  J.  A.  Fleming.  Price  6s. 

nett. 
Klectrical  Laboratory  Notes  and  Forms.    Arranged  by  Dr.  J.  A.  Fleming, 
M.A.,  F.R.S.     Single  copies  4d.  nett,  or  in  dozens  at  33.  6d.  nett.     Complete  Sets 
of  50  Notes  and  Forms,  12s.  6d.  nett,  or  in  strong  portfolio,  148.  nett ;  or  bound 
in  strong  cloth,  15s.  nett.    Spare  Copies  of  Tabular  Sheets,  Is.  per  dozen.    Port- 
folios, Is.  6d.  each.    Sectional  paper.  Is.  per  dozen  sheets.    Complete  Prospectus 
post  free  on  request. 
A  smaller  i  but  complete)  Set  'if  40  Forms,  bound  strong  cloth.  Price  7a.  6d.  nett 
Centenary  of  the  Electric  Current— 1799-1899.    By  Prof.  J.  A.  Fleming, 

F.K.8.     Price  Is.  ;  strong  cloth  29,  6d. 
Electricity  Meters:  Their  Construction  and  Management.    By  C.  H.W, 

Gerhardi.    Pri'fusKJy  illustrated.    Price  ys.  nett. 

Electricity  in  Horticulture.    By  Prof.  S.  Lemstrom.   Illustrated.   Ss.  6d.  nett. 

Radio-Activity :  An  Elementary  Treatise,  f^om  the  Standpoint  of 

the  Disintegration  Theory.    By  Fredk.  Soddy,  M.A.    Fully  illustrated. 

Price  (is.  yd.  nett. 

Electromagnetic   Theory.      By  Oliver  Heavlslde.      VoL   I.      Price  128.  6d. 

Vol.  n.     Price  12s.  ed.     Vol.  III.  in  the  press. 
Motive  Power  and  Gearing  for  Electrical  Machinery.  By  E.  Tremlett 
Carter,  C.E.,  M.I.E.E.    Revised  by  Q.  Thomas-Davies,  A.M.I.E.E.,  F.C.S.    Price 
12s.  6d.  nett. 
Magnetic  Induction  in  Iron  and  other  Metals.    By  Prot.  j.  A.  Ewlng, 

B.Sc,  F.R.S. ,  F.R.S.E.     Price  10s.  6d. 
Practical  Notes  for  Electrical  Students.     By  A.  E.  Kennelly  and  H.  D. 

Wilkinson,  M.I  E.E.    Price  6s.  6d. 
Electric  Motive  Power.    By  Albion  T.  .Snell.    Price  10s.  6d.  nett. 
A  Pocket  Book  of  Electrical  Engineering  Formulas.    By  W.  Gelpel 

and  11.  M.  Kilgour.     Price  7s.  6d.  nett. 
Electrical  Testing  for  Telegraph  Engineers.    By  J.  Elton  Young.    Price 

lOs.ed. 
students'  Guide  to  Submarine  Cable  Testing,     By  H.  K.  C.  Fisher  and 

J.  (;.  H.  Darliy.     ^ew  Edition.    Price  7s.  6d.  nett. 
Signalling  Across  Space  Without  Wires  :  The  Work  of  Hertz  and 

His  Successors,    with  new  Chapter  on  Tuning.    By  Dr.  Sir  Oliver  J.  Lodge. 

Price  6b.  nett. 
The  Art  of  Electrolytic  Separation  of  Metals.    By  Dr.  0.  Gore,  LL.D., 

F.R..S.     Price  10s.  ed. 
Electro-chemistry.    By  Dr.  George  Gore.    Price  28.  [7s.  6d 

The  Incandescent  Lamp  and  its  Manufacture.      By  Gilbert  8.  Ram. 
Beginner's  Manual  of  Submarine  Cable  Testing  and  Working.     By 

('<.  M.  P.aines.     Price  7s.  6d.  nett. 
Carbon  Making  for  all  Electrical  Purposes.  By  Francis  Jehl.  Price  lOs.  6d. 
"The  Electrician"  Wireman's  Pocket  Book.    Edited  by  F.  C.  RaphaeL 

Price  6s.  nett. 
•■  The  Electrician  "  Handy  Wire  Tables  for  the  Pocket.    By  P.  B.  Down 

Wh.Kx,  A.M.I. Mech.K.    Price  5s.  6d.  iielt. 
The  Rating  of  Electric  Lighting,  Electric  Tramway,  and  Similar 

Undertakings.     P.y  VV.  G.  Bond.  M.I. K.K.    Price  2s.  ed.  nett.  [7s.  6d. 

Drum  Armature  Winding  and  Commutators.      By  V.  M.  Weymouth. 
Primary  Batteries:  their  Construction  and  Manufacture.    By  W.  R. 

('■ro|iur.     Price  lOs.  C.i.  nett 
Secondary   Batteries :    their  Construction   and  Manufacture.     By 

E.  .1.  Wnile.     Price  1(18.  Pd.  netl. 
The  Manufacture  of  Electric  Light  Carbons.     Price  Is.  6d.  [73.  6d. 

The  Localisation  of  Faults  in  Electric  Light  Cables.   By  F.  C.  Raphael. 
The  Stcam-Engino  Indicator  and   Indicator  Diagrams.     Edited  by 

W.  U.  11.11. uir. .nt,  .M.I. C.K.,  .M.I.  M,  K.,  cVc.     Price  63.  nett. 
The  Electric  Arc.    By  Mrs.  Ayrton,  M.I.K.K.    Price  lis.  Od. 
Tramway  Tractive  Effort  and  Power  Diagram.    By  Arnold  G.  Hausard 

B,A,  ,A..\I,1.E.E.     Price  Is.  Od.  ml;  inTillie,f.8. 
The  British  Post  Offlce  Telephone  Service.   Enlargt'l  Edition.    Fnllyillus- 

trateil.     price  Us.  fid.  nett. 
International   Telegraph    Convention    and    Service    Regulations 

(London  Revision.  1903)     Price  Hs.  nett. 
(Preliminaryi  Wireless  Telegraph  Conference  (Berlin,  1903),  Pro- 
ceedings at.     I'rii  c  Hs.  (Id,  nett. 
International  Wireless  Telegraph  Convention  and  Service  Regu- 
lations iBorlln  1906).    With  cniiileto  reimrt  of  Proceedings.  Price  21>.  nett. 
^thor  :  A   Theory  of  the   Nntilro  of   .Killer  and  of  lt<  Place  In  the  I'liiverse.     By 

Hugh  Wcio.lB,  M.ll.,  P..A.     Price  3«,  Od, 
Tho    Classification  of  Alternate  Current  Motors.    By  V,  A,  A.  Fynn, 

.M,1,|;,K,     Priie.'is,  netl. 
Electric  Railways :  Their  Construction  and  Management.    Hy  Philip 

l);iWMOIi,      //-    I'l  •  j"ir>Uhiii. 

Electric  Cranes  and  Hoists.    By  II   II   Hroughion.     h,  /'r,/'.ir,i/t»>i. 

The  Atmospheric  Production  of  Nitrates  by  Elcotrlolty.    By  Prof.  S.  P. 

'I'lioiii|M,,i,.      Urn,!,i  ,hirlt\i. 

Practical  Telephony,    liy  W   Altk.ri,  M,I  E,K,     In  Prrparaiion. 
Submarine  Cable  Laying  and  Repairing,     By  II,  u.  wiuiiiaon,  M.I.K.B. 

M'lv  /■  ItfM.M  (II  yrfji.ii'ili..n. 

Alternating  Current  Motors.    lu  Dr.  Iludulf  GoMi<cliuil<lt.    In  Pnparalinn. 


The  Xatetfor  Subscfii'Mnnito  "Thr  Ei.rctrician"  are  as  under : — 
Year.        IIalf-Ybar,     Quaktbr.  1   ,,    .  , 
Onlted  Kingdom  Sb.  ua.     _     ISs.  ed,       _     7«.  Od.      '  ' 

Canada 288.3d.     ...     14b.  6d.       ...     78.  6d. 

Postal  Onion    ..    SOs.  Od.     ._     Kb.  Od.       _     8i.  Od. 
(This  charge  Includes  all  bapplemunt*.) 
iltw  Volumes  of'THn  Kt.HCTKiciAN"  commtnce  in  A/'ri/  anJ  O./oier. 
VoU.  I.  to  LIX.  can  now  b«  suppUad.     Piioe  on  appUoatloa. 


W^c  ^tccfrtctan. 

Tb<  Olliit  Ilectrlotl  Josrntl  (sttaMlghel  ti  t  weekly  Josnil,  1861— 187r.) 

Published  every  Friday,  Price  Sixpence ;  Post  Free,  Blxpenoe-Halfpenay. 

Editorial,  Publishing  and  Printing  Offices, 

I,  2  &  3,  SALISBURY  COURT, FLEET  ST.,  LONDON. 

(Only  Acdbess.) 
Telephone:  Holbom  949.     Telegranu:  ELicmuoiAN  Nbwsfapib  Lordoh 

All  Lettert  relating  tt  Subscriptions,  Advertisements  and  other  business 
matters  to  be  addressed  Publisher,  "The  Electrician,"  .So/^j^^y. 
court,  Fleet-st.,  London.    Cheques  and  P.  O.s  to  be  crossed  "  Coutts  &•  Co." 

All  Editorial  communications  to  be  addressed  to  The  Editor,  Letters 
for  insertion  in  "The  Electrician,"  or  containing  questions,  to  be 
accompanied  by  name  and  address  of  the  writer  as  evidence  of  zood  faith. 
No  notice  is  taken  of  anonymous  communications. 

"  The  Electrician  "  ofiers  exceptional  advantages  to  Advertisers.  It  haa 
by  far  the  largest  circulation  of  any  English  Electrical  paper  and 
circulates  all  over  the  World,     This  statement  is  guaranteed. 

Advertisement  Rates,  Gs'c.,  forwarded  on  application  to  the  Publisher. 

Trade  Advertisements  intended  for  the  current  issue  must  reach  the  Office 
at  latest  by  Wednesday  evenings  post.  Renewals  of  expiring  Advertise- 
ments and  alterations  to  standing  Advertisements  by  first  post  fVednesdaf. 
Wrapper  Advertisements  by  first  post  Wednesday. 

Contracts  and  other  Official  Announcements,  Auctions,  Appoint- 
ments Vacant  and  Wanted,  and  all  kinds  of  Small  Advertise- 
ments accepted  up  to  3:30  P.M.  ThTirsday. 

'THH  BLBGTRICI&N"  INDUSTRIAL  SUPPLBMBNT. 

With  the  number  of  "  The  Electbician  "  for  Sept.  14,  1906,  was  issued 
the  first  of  a  series  of  "Industrial  Supplements,"  to  be  published  from 
time  to  time  with  "  The  Electbician."  The  twenty-third  issue  of  the  Sup- 
plement was  issued  (Gratis)  with  "  The  Electbician  "  for  May  '29. 

The  "  Industrial  Supplement  "  is  a  comprehensive  record  of  develop- 
ments in  Eleotrioal  Plant,  Machinery,  Apparatus,  Accessories,  Sundries 
and  Materials,  and  of  their  proved  suitability  for  various  Industrie  1 
purposes. 

We  invite  descriptions  and  illustrations  of  New  Applications  of  Electri- 
city to  Industry,  and  shall  cordially  welcome  any  assistance  we  may 
receive  in  connection  with  the  Supplement. 

The  "Industbial  Supplement"  is  holed  for  filing  or  banging,  and 
filing  covers  can  be  supplied  for  holding  6  or  12  issues. 


payable 
in  advance. 


PROFESSIONAL  ETIQUETTE. 

Profes.sioiial  etiquette,  like  a  religious  belief,  is  generally 
looketl  upon  as  a  subject  that  should  be  left  souiewhat 
severely  alone,  a  matter  for  inner  rumination  rather  than 
for  pulilic  discussion,  (^fteii  a  time  comes,  liowever,  when 
it  is  well  to  remove  all  trace  of  mystery,  and  to  look  upon 
a  subject  in  broad  daylight ;  and  we  feel  that  the  present 
occasion  is  o])portune  to  consider  what  professional  etiquette 
really  is,  what  are  its  essentials,  and  whether  it  is  of  real 
value  to  the  electrical  industry. 

I'^tiquette  is  defined  by  Werster  as  the  "  observance  of 
the  proprieties  of  rank  ami  occasion,"  from  which  it  may 
be  gathered  that  etiquette  is  a  question  of  fasliion.  In 
regard  to  ]irofcssioiial  etiquctle,  however,  such  a  dclinition 
requires  sonic  qualilication,  for  ethical  questions  also  are 
involved.  Let  us  for  a  moment  turn  to  the  code  issued  by 
(lie  Tustitulioii  of  Electrical  I'^ngiiiccrs. 

It  is  now  six  years  ago  since  the  Council  of  the  Institu- 
tion decidcil  that  it  would  be  tti  the  advantuge  of  the  pro- 
fession if  a  standard  of  professional  eti(iuett('  lor  consulting 
electrical  engineers  were  decided  upon,  and  the  fdljowiii"; 
code  was  drawn  up,  and  duly  ]iublis]icd  : 

1.  No  pniisultiiij;  cii'.riiioi'r  hIioiiIiI  ."olirit  oiiiplovinoiil  lus  consiilliii); 
iMHiiii'i'i'  M'lliiill  V.  tiy  let  tiT,  liy  ajront  piiiil  In-  ctiimiiissiDn  or  iitlierwi.se, 
111  by  liny  ntlu'i  ii)oiiii». 

2.  No  (juiiKiiltiii^  enjiiiicer  sluml.l  .uiSHi.'r  adveilisumeiits  for  con- 
mill  ill);  eiigiiiuki'!*. 

i.   No  con.xiiltiiin  engineui  slioTilil  advertise  for  employ inont. 

4.  No  fOiiMiillini;  onj;inwi-  ulumlil  \y\\  liy  <'ommi.'<.'«ioii  or  otherwise 
iiiiyoiu'  who  inlrchluoea  clients. 

5.  No  con^>llltill^.' onifinoer  sliouM  receive  irutlo  or  other  discount, 
"I  Miirn'ptltioiir.  ciiMimi!<Mion8  or  iillowniici-9  in  coiinoction  with  any 
works  which  he  .Mii^iurintemlH. 
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6.  A  coii.-ultiiig  oiiKiiicor  wlio  is  also  directly  or  indirectly  interested 
in  any  coiitrnctinn  or  tiianufiictiirinf;  business  should  inform  liis  client 
ia  writinj;  wliiit  his  connection  is  with  such  contractor. 

The  AiiK'iioiiii  Institute  of  Electiifal  Enyineors  more  re- 
cently issued  wluit  was  termeil  a  code  of  ethics,  dealing  at 
'  much  greater  leiigtli,  though  in  a  more  general  way,  with 
what  the  engineer  should  and  sliould  not  do.  We  gave 
some  account  of  this  code  in  our  issue  of  duly  12,  1007. 
As  indicating  its  scope,  we  may  mention  that  Section  A 
deals  at  some  length  with  the  desirability  of  standardisa- 
tion ;  Section  !>  deals  with  the  relations  of  the  electrical 
engineer  with  his  employer,  and  with  financial  questions ; 
Section  C  is  concerned  with  questions  of  ownership  of 
records  ;  and  Section  D  deals  with  sucli  a  general  topic  as 
the  relation  of  the  engineer  to  the  public.  The  American 
Institute  thus  considered  the  question  of  engineers  gene- 
rally rather  tlian  of  the  consulting  engineer  in  particular. 

In  looking  over  the  code  proposed  by  the  Institution  of 
Electrical  Engineers,  it  is  seen  at  once  that  the  rules  are 
drawn  up  for  one  class  only.  It  is  a  code  of  etiquette  for 
the  consulting  engineer  and  for  the  consulting  engineer 
alone.  Tliere  is  no  such  thing  as  a  code  of  etiquette,  or 
even  the  suggestion  of  one,  for  the  manufacturer  or  the 
contractor. 

Further,  it  is  noticeable  that  professional  etiquette  may 
be  divided  into  two  parts — namely,  (1)  moral  or  ethical, 
and  (2)  conventional.  However  opinions  may  differ,  there 
cannot  be  any  question  about  the  first,  or  ethical,  part 
of  the  subject.  The  consulting  engineer,  to  be  worthy 
of  the  name,  should  certainly  be  unbiased.  He  should, 
therefore,  have  no  interest  in  the  manufacturer  or  con- 
tractor supplying  the  plant.  If  he  is  interested  in  such  a 
way,  he  should  inform  his  client  of  this  fact,  as  required  by 
clause  6  ;  we  think  we  may  go  so  far  as  to  say  that  if 
his  interest  is  considerable  in  this  direction  he  should  not 
be  a  consultant  at  all.  There  is,  however,  rather  a  fine 
distinction  between  the  consulting  engineer  who  is  inter- 
ested in  a  firm  and  a  manufacturing  firm  who  profess  to  be 
consulting  engineers.  Apparently  one  is  permissible  and 
the  other  is  not.  Yet  all  gradations  can  be  found.  The 
consulting  engineer  may  have,  say ,  £100  invested  in  a  firm 
supplying  plant  to  his  specification  ;  is  he  to  be  classed 
with  the  consultant  who  has  a  seat  on  the  board  ?  Ob- 
viously not ;  hence  the  meaning  of  "  directly  and  indirectly 
interested  "  requires  careful  definition. 

With  regard  to  clause  5  there  is  also  no  question  that  the 
acceptance  of  surreptitious  commissions  is  contrary  to  all 
the  laws  of  what  may  be  termed  honest  busines.s,  and,  in 
fact,  it  surely  conies  well  within  the  penalty  clauses  of  a 
recent  Act  of  I'arliament  dealing  with  such  abuses.  With 
regard  to  clause  4  also,  it  will  no  doubt  be  generally  felt 
that  an  agent  cannot  be  openly  employed  by  a  consulting 
engineer,  and,  that  being  the  case,  commissions  should  not 
be  given  for  introductions,  as  they  would  almost  partake  of 
the  nature  of  secret  commissions. 

When,  however,  we  come  to  the  conventional  part  of 
professional  etiquette — that  is  to  the  other  three  clauses, 
it  is  much  more  difficult  to  decide  what  is  desirable.  Let 
us,  for  example,  take  the  question  of  advertising,  not  be- 
cause it  is  necessarily  the  most  important  point,  but 
rather  because  it  is  a  simple  matter,  and  more  or  less  typical 
of  others.     Is  there  any  legitimate  reason  why  a  consult- 


ing engineer  should  not  advertise  ?  There  is  nothing 
immoral  about  advertising,  and  it  is  really  purely  a  ques- 
tion of  fashion.  We  can  well  imagine  that  in,  say,  the 
Celestial  Empire,  it  would  be  quite  a  natural  thing  lor 
the  consulting  engineer  to  advertise,  and  that  it  would 
be  looked  upon  as  altogether  unseemly  for  the  con- 
tractor to  suggest,  by  means  of  an  advertisement,  that 
his  electrical  generators  were  the  latest  and  best  thing 
on  the  market.  It  is  a  matter  of  custom.  In  this  respect 
consulting  engineering  has  followed  tho.se  other  professions 
in  which  "  consulting  "  is  a  recognised  feature.  Thus  the 
dentist,  as  a  rule,  does  not  advertise.  Undoubtedly  there 
are  dentists,  nevertheless,  who  rejoice  in  a  shop  window 
full  of  artificial  teeth,  and  there  are  those  members  of  the 
general  public  who  would  think  but  little  of  a  dentist  who 
did  not  make  such  a  display.  Most  of  us,  however,  while 
realising  that  the  dentist  behind  the  shop  window  may  be 
perfectly  capable,  honest  and  altogether  desirable,  recognise 
the  fact  that  the  work  done  Ijy  the  man  with  the  small  and 
sober  brass  plate,  though  more  expensive,  is  likely  to  give 
more  satisfaction.  Similarly  the  doctor  does  not  advertise  ; 
or  if  he  does  advertise  we  consider  that  he  is  a  quack  and 
we  generally  leave  him  severely  alone.  Again,  the  barrister 
and  the  solicitor  do  not  advertise  ;  indeed,  there  would  lie 
great  astonishment  if  they  did  so. 

That  being  the  case,  one  may,  perhaps,  ask  why  there 
should  be  any  difficulty  in  the  engineering  profession  if 
such  codes  work  well  in  other  professions.  We  think 
the  difficulty  is  due  to  two  causes  :  firstly,  the  consulting 
engineer  does  not  form  so  distinct  a  class  as  does,  for 
example,  the  doctor,  who  cannot  be  a  maker  of  surgical 
instruments  to-day  and  a  doctor  to-morrow,  but  must  be 
a  doctor  or  not  a  doctor,  and  must  have  definite  qualifica- 
tions ;  and,  secondly,  it  is  impossible  to  impose  a  conven- 
tional code  of  etiquette  on  consulting  engineers  in  such  a 
way  that  it  is  to  the  advantage  of  practically  all  those 
concerned  to  adhere  to  it.  The  objec!;  of  the  consultant, 
like  that  of  most  other  men,  is  to  earn  a  living.  Any  code 
that  lessens  the  livelihood  of  the  scrupulous,  perhaps  over- 
scrupulous, engineer,  and  transfers  the  bread  and  butter  to 
the  engineer  with  a  less  tender  conscience,  must  be  funda- 
mentally wrong  somewhere.  So  far,  this  has  been  very 
much  the  effect  of  the  code  issued  by  the  Institution  of 
Electrical  Engineers.  The  leading  consulting  engineers 
adopted  the  code  without  any  ill-eflect,  because  they  were 
sufficiently  well  known  for  work  to  come  to  th_em  without 
any  such  aids  as  the  answering  of  advertisements.  But  as 
regards  engineers  of  the  .second  rank,  the  man  who  cared 
nothing  for  professional  etiquette,  or  at  least  for  the  con- 
ventional part  of  it,  was  placed  at  a  great  advantage  com- 
pared with  his  competitors  who  desired  to  maintain  the 
good  status  of  the  profession  by  adhering  to  the  code.  The 
Institution  has  practically  no  power  to  deal  with  oHenders, 
and  thus  the  offenders  are  really  those  who  benefit  by  any 
code  that  is  issued.  It  is  not  the  code  that  is  wrong,  but 
the  fact  that  it  cannot  be  enforced. 

If  there  is  to  be  a  code  at  all  for  consulting  engineers,  it 
will  generally  be  agreed  that  there  should  be  one  for 
manufacturers  and  contractors  also.  If  the  consultant  is  to 
agree  to  avoid  certain  things  which  might  bring  him  work, 
then  he  is  entitled  to  protection  corresponding  somewhat  to 
the  limitations  that  are   imposed   upon   him.     We  think 
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that  no  manufactiuer  should  advertise  liiinself  as  a  con- 
sulting engineer.  Such  a  course  is  quite  indefensible,  and 
transgresses  the  ethical  part  of  any  code.  On  the  other 
hand,  tliere  is  nothing  morally  wrong  in  some  contractors 
suggesting  to  clients  that  the  services  of  a  consulting 
engineer  are  unnecessary,  and  that  the  work  can  lie  done 
jierfectly  well  by  the  contractor  alone  without  an  inter- 
mediary ;  but  is  it  expedient '.  Wc  do  not  find  tiiat 
barristers  try  to  carry  on  the  \vork  of  solicitors,  or  that 
solicitors  attempt  to  appear  in  court  to  carry  on  cross- 
examinations — doubtless  because  the  powers  that  be  liave 
decided  that  it  would  be  inexpedient  for  them  to  do  so. 

If,  then,  it  is  a  question  of  expediency  and  of  fiishion,  we 
think  that  engineers  would  do  well  to  follow  the  motto — 
"  In  things  essential,  unity  ;  in  things  doubtful,  liberty." 
Consulting  engineers  should  themselves  come  together  and 
decide  what  is  desirable,  not  merely  for  those  who  are  for- 
tunate in  being  leaders  of  the  profession,  but  for  all  grades 
alike.  There  would  be  no  question  about  accepting  the 
moral  part  of  the  Institution  code,  but  there  would  pro- 
bably be  many  diiferent  opinions  as  to  the  conventional  part. 
Outright  advertising  is,  perhaps,  the  simplest  item  of  this 
part  of  a  code,  and  there  are  few  who  would  be  anxious  to 
avail  themselves  of  such  means,  though  there  is  the  stand- 
ing ditticulty  that  insurance  companies  advertise  for  con- 
sulting work  as  a  matter  of  course,  and  it  would  be 
dithcult  to  bring  them  into  line.  The  soliciting  of  employ- 
ment is  not  so  easily  pat  on  one  side;  it  certainly  is  not 
immoral,  though  it  may  not  be  dignified.  But  there  are  pro- 
bably many  who  feel  that  it  is  better  to  be  undignified  with 
work  than  dignified  with  an  empty  pocket.  Similarly, 
there  are,  no  doubt,  many  engineers  who  consider  that  the 
leaving  unanswered  of  an  advertisement  for  a  consulting 
engineer  is  simply  forcing  bread  and  butter  into  the  mouths 
of  the  undesirable.  These  and  other  points  shouhl  be  dis- 
cusse  1  in  a  common-sense  way,  having  regard  to  the  limi- 
tations inseparable  from  the  profession,  and  any  code 
shouhl  be  the  result  of  unanimous,  or  nearly  unanimous, 
action.  It  might,  for  example,  be  decided  that  advertising 
is  not  permicssible,  and  the  soliciting  for  employment  and 
the  answering  of  advertisements  miglit  be  left  open  (jues- 
tions.  In  that  case,  if  a  consultant  felt  so  inclined,  he 
wouM  answer  any  advertisement,  but  if  he  felt  such  a 
course  to  be  undignified  he  would  leave  them  severely 
alone.  ( )nly  by  restricting  the  code  to  essentials,  and 
treating  other  points  as  matters  of  opinion,  do  we  tliink  a 
code,  under  present  circumstances,  can  be  obtained  of  true 
value  to  consulting  engineers  and  to  the  electrical  industry. 
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The  Evolution  of  the  Submarine  Boat,   Mine,   and  Torpedo. 

Hy  •'(MiiinaiidiTMiitKAY  F.  Si  ktkr,  K.N.  (rorLMiiiouUi :  .1.  (Jrillin 

A  Co.)  I'|>.  x.\iv.  370.  ain.  net. 
'I'lii'  lii'vi'lopinciit  and  oxtrndod  use  of  subninrilio  IxijiIh  fur 
iiavfd  |)iii|)(i.scs  is  Ht)  rr-ci'iit,  and  tiic  di'Inil.H  of  thi'ir  const lucl  ion 
huvi:  bccfi  kept  .so  secret,  that  tiic  man  ni  tlii'  strcrt  knows 
prarticaliy  iiotliinp  of  them,  mid  frw  cnniin'cis  Invvc  more  tlnin 
a  .shgiit  Hcquaiiitaiicc  with  tiicir  workiiij;.  ('apt.  Suctcr's  hook 
lias  I'xccptional  iiiliMcst  at  the  prcsrnt  tiriic.  It  is  an  liistoriral 
and  di'.srriptivr-  work,  ratiiiT  than  a  tcrhniral  oni-,  and  it  is  not 
to  he  i'xpi'<ti'(|  that  a  naval  odiri-r  woiiM  hi'  allowrd  to  pnhhsli 


anything  which  could  assist  a  designer  ;  but  the  priiKi[i!is 
on  which  a  submarine  boat  is  navigated,  and  the  purpose  it  i^ 
designed  to  fill,  are  so  unfamiliar  that  the  elements  of  the 
subject  will  be  new  to  most  of  us. 

Students  of  naval  history  are  familiar  with  the  attempts  of 
the  American  Bushnell  in  the  war  of  1775,  and  of  the  Con 
federate  "  Davids  "  in  the  Civil  War,  to  sink  the  enemy's 
ships  b}'  means  of  explosives  conveyed  and  attached  to  them  In' 
submarine  boats,  and  with  the  wonderful  courage  of  tli  • 
American  crews,  who  volunteered  for  these  vessels  after  )■ 
peated  disasters.  The  general  problem  of  submarine  warfare 
could  have  been  stated  then  prett}'  much  as  it  would  he  now, 
but  new  methods  and  resources  have  made  relatively  easy 
what  was  then  impossible  or  excessively  difficult.  Electric 
motors  have  replaced  manual  labour  in  the  propulsion  of  the 
submerged  boat,  and  the  discharge  of  the  Whitehead  replaces 
the  difficult  operation  of  fixing  a  mine  under  the  bottom  of  a 
ship.  An  engineering  journal  is  more  concerned  with  the 
technical  side  of  a  problem  than  with  its  history,  and  the 
problems  connected  with  submarines  are  peculiarly  interesting. 
The  main,  and  practicallv  the  onlv  object,  of  a  submarine  is  to 
discharge  a  Whitehead  torpedo  within  range  of  a  hostile  ship, 
and  its  other  functions  are  accessory  to  this.  The  only  advan- 
tage of  its  being  submersible  is  that  it  is  able  to  approach  its 
object  without  being  seen,  or  if  detected  without  being  exposed 
to  shell  fire.  For  this  purpose  the  submarine  requires  motive 
power  sufficient  for  high  speed,  if  possible  high  enough  to  over- 
take any  ship  she  may  attack,  and  available  for  use  w'hen  sub- 
merged ;  close  regulation  of  depth  and  direction  ;  and  means  of 
taking  observations  when  submerged.  The  supply  of  air  for 
the  crew,  regulation  of  buovancv,  longitudinal  stability,  the 
discharge  of  the  Whiteheads,  the  construction  of  the  pertscope, 
the  regulation  of  depths,  have  been  difficult  problems  to  be 
solved,  presented  often  by  the  occurrence  of  deplorable  acci- 
dents. Some  account  of  all  these,  and  of  many  others,  is  given 
by  Captain  Sueter,  but  in  every  case  the  reader  will  desire  more 
information.  There  is  no  space  in  a  review  to  refer  to  the 
numerous  matters  of  interest  in  this  book,  but  a  few  may  be 
noticed.  A  good  deal  of  information  is  given  on  the  White- 
head torpedo,  and  especially  on  the  Obrv  gyroscojie,  liy  means 
of  which  a  torpedo  di.scharged  in  any  direction  indifferently 
will  pick  up  and  maintain  a  predetermined  course  automatically, 
and  figures  of  sotne  interesting  results  obtained  in  the  United 
States  with  this  apparatus  arc  given.  Admiral  Boiresen's 
rudder  deflector  is  described,  which  combined  with  the  Obrv 
gyroscope  brings  the  torpedo  when  discharged  from  a  lateral 
tube  not  only  on  the  boat's  course,  but  actually  in  its  own  line 
ahead  of  it,  so  that  the  exact  striking  point  is  fixed  as  well  as 
its  course. 

One  of  the  greatest  dilficulties  in  the  management  of  these 
boats  was  to  maintain  an  even  depth,  due  to  the  small  longi- 
tudinal stability.  The  exact  arrangeiniMit  of  the  rudders  and 
hydroplanes  is  not  clearly  ex])lained, and  pcrha])s  it  is  a  point  on 
which  the  w'riter  would  not  be  allowed  to  givennich  information, 
though  it  is  a  very  interesting  one.  The  Lake  boats  are  always 
maintained  on  an  even  keel,  and  dive  by  oblii|ue  motion.  The 
llolliind  boats,  on  the  other  hand,  sink  or  rise  by  directing  the 
axis  of  the  moving  boats  upwards  or  downwards.  Attenqits, 
fornierly  common,  to  regulate  de|)tli  by  changing  the  displace- 
ment have  been  abandoned  now.  and  vwiy  submarine  is  con- 
structed to  rise  to  the  top,  under  any  circumstances,  when  at 
rest,  being  able  to  sink  onlv  bv  setting  itself  in  motion. 

Two  points  have  esjiecial  electrical  interest,  namely,  the  use 
of  storage  cells,  and  the  possibility  of  aetherial  telegraidiy 
to  control  torpedoes. 

Ordinary  storage  cells  ha\e  proved  to  be  one  of  the  most 
serious  dangers  for  submarines.  When  saltwater  reaches  an 
aci'unudator  chlorine  gas  is  given  off.  Chlorini'  is  .so  jiainfiil 
and  deadly  a  poison  that  the  necessity  of  using  the  j)resenl 
storage  cells  is  deplorable,  and  it  is  greativ  to  be  hoped  that  the 
Kdison  cells  in  which  the  electrolvte  is  caustic  potash  may 
become  available  iiefore  long.  Thi're  can  be  few  more  disfrcss- 
iiig  wjiys  of  meeting  death  than  hv  the  inhalation  of  chlorine. 

The  ilsi'  of  aclhcri.il  lcl('i;i:iiili\-  to  direct   1  lie  iiiovenK'nts  of  a 
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irnmotivc    torpi'do    may  l)i'   of  consideralili'   intcn'.sl    in    the 

[.'.     Its  use  is  limited  of  toursc  to  the  laii^o  of  sifjlit  of  a 

-ope.  and  a  liostile  sliip  should  i)ealile  to  vender  it  useless 

i.stroviiii.'  the  antenna  with  shell,  if  it  ran  he  deteeted.   But 

,   ,;oald  seem  to  he  a  tjreat  advance  on  the  Breunan  torpedo. 

This  tiook  will  not  assist  experts,  but  evidently  is  not  com- 

'  d  for  them.     The  lavishness  of  illustration  gives   it  a  very 

it  advantage  from  the  point  of  view  of  the  general  reader. 

Les    Industries    Blectrochimiques-    Bv   .Ikan   Esoard.    (Paris : 

Cli.  Bi-ian-cr  )     l'(>.  viii.  +  793.    25fr. 

This  is  0118  of  the  most  satisfactory  books  on  the  subject  of 
electrochemistry  and  electrometallurgy  which  we  have  yet 
seen.  It  is  written  in  an  interesting  style,  and  the  scheme  is 
well  developed. 

The  book,  as  is  the  case  with  most  books  nowadays,  com- 
mences historically,  the  first  chapter  deals  with  electrochemical 
iihcnoniena  in  general,  and  the  first  experiment  given  is  the 
decomposition  of  copper  sul])liate.  In  view  of  the  fact  that  the 
ancient  Egyptians  seemed  to  know  how  to  coat  iron  objects  with 
copper,  as  is  evidenced  by  the  finding  of  such  articles  in  the 
coffins  of  embalmed  mummies,  from  an  historical  point  of  view 
a  better  example  could  not  have  been  chosen.  The  .subject  is 
gradually  developed  by  Faraday's  laws,  and  then  the  considera- 
tion of  the  ionic  theory  of  Airhenius  is  brought  in.  Having 
given  a  general  insight  into  electrochemical  and  electrical 
phenomena,  the  author  describes  the  theory  of  the  dynamo, 
but  naturallj',  as  the  book  is  not  one  on  electrical  engineering, 
the  matter  is  by  no  means  fully  discussed,  only  sufHcient 
material  being  included  to  make  it  clear  how  electrical  energy 
is  induced  by  means  of  the  dynamo.  A  short  account,  in  fact 
rather  too  short  an  account,  of  the  accumulator,  is  then  given, 
(oiiowed  by  influence  machines,  resistances,  &c. 

The  second  chapter  deals  with  the  non-metallio  elements 
and  compounds,  and  commences  with  a  description  of  the 
various  methods  employed  in  the  industrial  electrol}'sis  of 
water  in  order  to  obtain  oxygen  and  hydrogen.  Then  follows 
the  elect roly tic  preparation  of  fluorine,  the  electrolysis  of 
sulphuric  acid  and  the  preparation  of  persulphuric  acid  and  of 
the  peraulphates.  As  already  mentioned,  this  chapter  is  sup- 
posed to  deal  with  the  metalloids,  but  one  can  hardly  reconcile 
lead  oxide  and  the  oxidation  of  chromic  solutions,  and,  further- 
more, the  preparation  of  white  lead  and  zinc  white  under  this 
heading.  It  is  not  a  matter  of  great  importance,  but  we  think 
the  author  would  have  been  better  advised  in  placing  the  salts 
of  metals  along  with  the  metals,  although,  of  course,  one  can 
say  that  oxygen  and  carbon-dioxide  belong  to  the  metalloids, 
and,  therefore,  the  compounds  produced  are  the  metals  with 
the  miinll'iiJ.-i. 

The  chapter  upon  the  electrical  oxidation  of  atmospheric 
nitrogen  is  particularly  good,  and  the  diagrams  explanatory  of 
the  |)rocess  are  very  clear. 

Chapter  VI.  deals  with  the  production  of  the  alkali  metals, 
ail  the  various  methods  tried  and  suggested — good,  bad  and 
indifferent — are  included.  In  a  text-book  on  electrochemistry, 
or  any  other  subject,  is  it  really  necessary  to  describe  all  the 
various  suggested  processes  and  all  the  patents  which  sanguine 
people  have  taken  out,  without  taking  into  account  their  actual 
practical  importance  1  Even  if  the  book  is  made  a  little  shorter, 
we  are  inclined  to  think  it  would  be  better  to  deal  mainly,  at 
any  rate,  with  those  processes  which  have  stood  the  test  of 
actual  cx[)erience.  There  are  cases,  of  course,  where  the  sug- 
gestiveness  of  a  method  is  quite  a  sufficient  reason  for  describ- 
ing it,  even  if  it  has  not  been  actually  successful  when  tried  on 
a  commercial  scale.  We  are  not  making  these  remarks  in  a 
carping  spirit  or  particularly  in  reference  to  the  book  under 
review,  as  it  is  no  worse  in  this  respect  than  other  books  of 
the  same  kind  ;  but  we  really  think  that  the  description  of 
so  much  which  can  never  under  any  circumstances  develop  in 
commercial  processes  is  misleading  to  those  who  are  unable  to 
judge  and  to  separate  the  i)Ossible  from  the  impossible. 

The  book  itself,  for  those  who  have  a  certain  knowledge  of 
electrochemistry,  is  one  of  great  value,  and  we  heartily  con- 
gratulate the  author  upon  the  appearance  of  this  work.  Ap- 
parently many  of  the  diagrams  have  been  s[)ecially  drawn  for 
the  book,  and  they  are  very  much  clearer  than  we  have  seen 
in  a  good  many  books  recently  published. 


Coal.     By  Jamks  TiiNCE.     (London:  A.  (^instable  &  Co.)     Pp.  viii.+ 
275.     ds.  net. 

.\s  long  as  the  station  engineer,  or  even  the  man-in-the-street 
for  that  matter,  can  Imv  his  coal  at  a  sufHcientlv  cheap  rate,  he 
is  supremely  indifferent  to  the  various  ])rocesses  of  formation 
which  have  enabled  him  to  employ  this  substance  for  the  gener- 
ation of  power  or  for  domestic  purposes.  Lest  it  should  be 
thought  that  the  Miner's  Bill  is  in  any  way  referred  to,  we 
hasten  to  state  that  only  natural  proces.ses  are  meant,  and  that 
no  hidden  political  meaning  is  intended.  To  those,  however, 
who  care  to  pursue  the  matter  further,  and  we  can  asslire  them 
it  is  a  most  fascinating  subject,  we  recommend  Mr.  Tonge'.s 
book,  confident  that  it  will  sMp])lv  their  iiei-d,  anil  that  they 
will  not  be  bored  bv  it. 

After  dealing  with  what  may  be  termed  the  theoretical  side 
of  the  subject  in  chapters  on  history,  occurrence,  mode  of 
formation  of  coal  seams,  fossils  of  the  coal  measures,  botany 
of  the  coal  measure  plants,  he  takes  up  the  question  of  British 
and  foreign  coal  fields.  In  these  two  chapters  very  useful 
statistics  of  the  different  kinds  of  coal  present  in  the  various 
fields,  together  with  their  estimated  capacity,  are  given. 

Purely  practical  features  are  then  dealt  with  and  of  these  the 
chapters  on  the  valuation  of  coal,  foreign  coals  and  their 
values  and  the  production  of  heat  from  coal  should  be  of 
special  interest  to  electrical  engineers  in  their  oflicial  capacities. 
The  book  concludes  with  chapters  on  preparation  of  coal  for 
the  market,  and  coaling  stations  of  the  world. 

Mr.  Tonge's  intention,  however,  is  to  appeal  to  a  wider  circle 
of  readers,  than  those  included  in  purely  professional  circles. 
For  this  purpose  the  book  should  be  admirably  adapted.  It  is 
clearly  written  and  the  technical  explanations  are  lucid.  A 
word  of  praise  is  also  due  to  the  jjublishers,  and  to  the  printers, 
who  both  in  the  letterpress  and  illustrations  have  shown  what 
can  be  done  by  the  exercise  of  modern  methods.  When  we 
consider  the  way  in  which  the  production  of  coal  and  the 
prosperity  of  this  country  are  inseparably  bound  up,  there  is 
no  doubt  that  a  deeper  study  of  the  subject,  even  by  those  only 
remotely  interested  in  it  from  a  business  point  of  view,  would 
be  generally  advantageous. 


THE  DRYSDALE  WATTMETER. 


Our  illustration  herewith  depicts  a  large  double  wattmeter  which 
has  been  made  by  Mr.  H.  Tinsley,  of  Beckenliam,  and  was  exhibited 
at  the  Physical  Society's  meeting  on  March  27th,  when  Dr.  i>rys- 
dale  read  hU  Paper  on  wattmeters.  It  is  a  development  of  the  watt- 
meters described  in  TJte  Elerlrician  of  March  15,  1901,  and  made 
on  the  lines  then  laid  down  by  Dr.  Drysdale.  It  stands  practically 
alone  as  a  fine  example  of  the  double  wattmeter  instrument  which 
can  be  used  for  testing  power  in  a  single,  double  or  three-phase 
circuit.  The  two  separate  wattmeters  are  combined  in  one  instru- 
ment, both  the  pressure  coils  and  current  coils  being  easily  joined  in 
any  desired  combination.  The  capacity  of  this  particular  instru- 
ment is  200  amperes  per  phase,  and  by  means  of  additional  re- 
sistances which  can  be  placed  in  series  with  the  pressure  coil,  it  may 
be  used  on  circuits  from  10  up  to  3,000  volts  per  phase; 

A  series  of  commutators  is  provided  with  this  instrument  by 
means  of  which  the  separate  windings  of  each  current  coil  can  be 
put  in  series  or  parallel  so  as  to  increase  the  torque  when  on  a  low 
current  circuit.  By  this  means  a  complete  rotation  of  the  torsion 
head,  500  mm.,  can  be  obtained  with  only  21)  amperes  flowing  in 
the  main  coils  of  this  200  ampere  instrument,  and  nuich  lower  cur- 
rents can  be  made  to  give  the  same  deflection  by  increasing  the 
current  in  the  pressure  coils.  The  standard  set  of  commutators 
supplied  with  this  instrument  gives  500  mm.  torsion,  witli  20,  40, 
100  or  200  amperes  respectively  with  normal  current  in  the  volt  coil. 

Owinjj  to  the  largo  current  capacity  of  this  instrument  the  copper 
'bus  bars  have  been  mounted  on  a  separate  stand  adjoining  the  in- 
strument, so  that  the  latter  can  be  easily  removed  if  necessary 
without  disturbing  the  somewhat  lieavy  cables;  the  latter  have 
been  soldered  direct  to  these  bars.  In  other  instruments  that 
Mr.  Tinsley  is  making  the  commutators  and  bars  are  all  combined 
on  the  base  of  the  wattmeter. 

Some  idea  of  the  great  utility  of  such  an  instrument  may  be 
gathered  from  a  table  showing  on  what  circuits  it  may  be  used : — 

1.  Single-phase  up  to  200  amperes. 

2.  Single-phase  up  to  400  amperes. 
;t.  Two-phase  up  to  200  amperes. 
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4.  Three-phase  up  to  200  amperes. 

f).  Continuous  current  of  either  200  or  400  amperes. 

6.  Power  in  a  continuous-current  circuit  up  to  200  amperes  can  be 
balanced  against  power  in  an  alternating-current  circuit  up  to  an 
equal  amount. 

When  it  is  remembered  that  in  each  of  the  above  cases  the  volt- 
age can  be  practically  anything  up  to  .",000  volts  or  even  higher, 
the  enormous  range  and  advantage  of  such  a  piece  of  apparatus  can 
be  realised.  The  large  disc  at  the  top  serves  to  bring  the  needle  to 
zero  against  the  action  of  the  spring  when  current  is  flowing,  a 
deflection  of  01  mm.  or  0'2nim.  being  quite  readable.  The  zero 
index  and  torsion  head  are  easily  observable  through  the  glass  case, 
and  come  into  line  with  the  eyes  when  on  an  ordinary  bench,  thus 
making  the  manipulation  extremely  convenient.  The  zero  can  be 
set  without  removing  the  glass  cover  by  lifting  off  the  large  disc. 

This  wattmeter  has  been  made  for  use  in  Dr.  Drysdale's  labora- 
tory at  the  Northampton  Institute,  and  it  was  found  on  testing  that 
Mr.  Tinsley's  calibration  agreed  with  that  obtained  by  Dr.  Drysdale 
within  two  or  three  parts  in  10,000. 
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View  hf  WatT-mkii:!!   wh  Ci'mmitmim;,  AimANGEMENT. 

A  complete  series  of  these  wattmeters  is  being  made  by  Mr. 
Tinsley,  covering  the  ranges  of  current  usually  obtained  in  practice, 
and  we  hope  shortly  to  give  a  description  of  some  testa  made  with 
one  of  these,  and  of  its  use  in  the  practical  measurement  of  power, 
phase  displacement  and  other  applications. 


CORRESPONDENCE. 


IS  THE  COXSlTLTINi;   KXGIXKKH  NECESSARY? 

T(J    TIIK    KlIIlUR   (IK   TUK    KLKCTHICIAN. 

Silt:  There  are,  broailly,  three  lari^e  branches  of  electiical 
consulting  cnginceiiii;;  work  :  I'utting  ilown  generating 
stations,  tramways  and  sy.stcni.s  for  local  authorities,  and  e.\- 
tending  them  subsequently  ;  putting  in  plants  for  owners  of 
factories,  private  iiouses  in  the  country  and  similar  work  ; 
and  purchasing  plant  for  clients  abroad. 

As  I  am  not  upeciatly  interested  in  any  one  of  these  branches, 
I  have  much  pleasure  in  complying  with  your  rcijuest  for  my 
ideas  on  the  subject. 

Dealing  with  large  municipal  work  first,  there  is  no  doubt 
the  early  consulting  engineer  did  some  harm  by  assuming 
rather  the  attitude  of  a  man  called  in  to  invent  a  system 
than  a  purchaser  of  the  best  obtainable  in  the  market  ;  and 
this  naturally  caused  friction  with  the  i-nnlractoi'.  There  w.as 
another  iDibiencc  at  work  very  soon  ;  and  that  was  that  it  is 
not  cticpiette  for  consulting  luigineers  to  ask  for  work,  and  a 
number  of  people,  some  of  tlieiri  very  jioorly  f|ualilied,  others 


highly  competent,  solicited  work  and  obtained  it.  and  thus 
built  u|)  very  good  practices  at  the  expense  of  those  who  re- 
garded the  traditions  of  the  dignity  of  the  jirofession,  and 
who  have  gone  to  the  wall  in  consequence.  Now,  however, 
there  is  little  new  municipal  work  to  ha  done,  and  the  exten- 
sions are  carried  out  by  the  resident  engineers.  Whether  this 
is  a  good  plan  or  not  depends  on  the  resident  engineer  and  the 
consulting  engineer.  The  work  is  rather  outside  the  experi- 
ence of  a  station  engineer,  but  many  of  the  station  engineers 
are  men  of  great  ability,  and  an  extension  is  better  put  down 
by  them  than  by  a  consulting  engineer  whose  only  qualifica- 
tion is  that  he  is  directly  or  indirectly  a  good  canvasser.  But 
the  object  of  employing  the  station  engineer  is  not  generally 
to  get  better  plant,  as  an  electrical  committee  regards  one 
engineer  as  being  as  good  as  another.  The  idea  is  generally 
to  save  a  percentage  by  burdening  an  already  overworked  and 
underpaid  engineer  with  additional  work  and  responsibility. 
I  do  not  think  it  is  wor  h  discussing  any  possible  remedy  for 
the  present  state  of  municipal  consulting  work,  as  there  is  not 
enough  of  it  left. 

The  consulting  engineer  ought  ta  be  in  the  same  position  as 
an  architect ;  but  he  has  never  taken  this  position.  No  one 
would  think  of  asking  an  insurance  company  or  its  inspector  to 
act  as  an  architect  for  a  new  house  on  the  ground  that  it 
insured  houses.  Neither  would  anyone  employ  a  builder  who 
advertised  himself  as  "  builder  and  architect."  Again,  a 
builder  would  not  sell  biicks,  doors,  mantelpieces  or  wall 
papers  to  an  architect  at  a  discount, 

The  onl}'  proper  course  seems  to  me  to  form  a  body  of  con- 
sulting engineers,  or,  at  any  rate,  of  consulting  electrical 
engineers.  At  present  there  is  in  reality  no  such  profession. 
In  your  own  Directory  the  heading  "Electrical  Engineers 
(Consulting,  &c.)  "  seems  to  include  the  whole  trade,  a  boiler 
insurance  company,  limited,  standing  out  in  bold  capitals.  Under 
"Engineers  (Consulting)"  the  same  concern  appears.  The 
difficulty  is  in  forming  a  society.  There  will  be  a  tendency 
among  the  bigger  men  to  hang  oil  until  they  see  what  is  going 
to  happen,  while  there  vvill  bo  a  rush  of  smaller  fry,  many  of 
whom  ma)'  not  be  at  all  competent.  There  will  always  be 
difficulty  as  to  wdio  is  qualified  and  who  is  not.  Such  a  societj' 
must  not  be  a  sort  of  combination  of  a  small  number  of  people 
for  their  own  common  benefit. 

It  might  be  possible  to  form  a  society  of  considting  en- 
gineers with  a  professional  code  which  all  members  would 
adopt.  Admission  would  be  settled  b}'  a  council.  Such  a 
society  would  de[)end  entirely  on  its  own  merits.  If  it  took 
care  to  incUide  all  the  good  men  and  none  of  the  bad  ones,  it 
would  take  up  its  position  naturally  in  a  few  years,  and  the 
public  would  in  time  learn  to  look  upon  membership  as  a 
necessary  hall  mark  for  a  consulting  engineer.  Such  a  body 
would  bo  in  touch  with  contractors,  and  would  bo  open  to  con- 
sider all  sorts  of  suggestions  for  the  good  of  the  industry. 
Whether  such  a  scheme  is  practical  or  not  remains  to  be  seen. 
There  are  very  many  difficulties  in  the  way. — I  am,  \-c., 

82,  Victoria  street,  S.W.,. Tune  10.  .1.  Swiniu'KM'.. 

TO  THK  EDITOR  OF  THE  KI.KCTUICIAN. 

Si  I!  :  With  reference  to  this  subject  1  consider  much  is  to  be 
s.vd  for  and  against  the  emplnyment  of  consultants.  I  must 
say  I  partially  agree  with  the  remarks  of  previous  writers  on 
this  subject. 

I  think  that  a  proper  standardisation  of  consultants  is 
necessary  in  order  to  protect  the  public  from  the  would-be 
individual,  and  I  think  your  rcailcrs  will  agree  with  me  Unit 
a  conijietcnt  person  should,  of  necessity,  bo  one  who  can  not 
only  brii  tly  specify  the  requirements  of  the  s|)oci(i('  case,  but 
also  check  by  his  independent  estimates  the  estimates  of  the 
various  competing  contractors.  Any  man  also  of  roason.iblo 
ex|)ericnco  would  naturally  confine  himself  to  modern  standard 
English  |)ractico  (in  England)  and  not  add  e.\i)uusive  fads, 
which  do  not  increase  the  efficiency,  anil  certainlj' increase  the 
capital  cost,  besides  departing  from  stand.ird  practice. 

I  think  that  foreign  competitors  should  compete,  at  least  in 
England  and  her  colonies,  on  English  standards  and  English 
modern  practice. 

I'nder  such  conditions  the  consulting  engineer  is  undoubtedly 
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a  ncccosiiv  to  client,  nuiiiufactiirer  and  contractor  alike,  and 
cuulil,  in  my  opinion,  bring  abont  a  condition  which  wonid 
liooni  ■■  the  electrical  engineering  industr}-  generally. " 
Opinions  dilVor  somewhat  as  regards  the  knowledge  rei|iiired 
by  a  consulting  engineer.  Ho  not  only  rei(uircs  knowledge 
and  cx|c,i  ionco  a.s  an  electrician  in  all  branches,  but  must  have 
tiic  smic  knowledge  and  experience  as  a  mechanical  engineer, 
the  matter  not  being  overlooked  that  besides  tliesc  qnalitica- 
tions  ho  leqnires  comnienial  and  constructional  e.\perience. 
In  the  Australian  Coninionwealth  and  New  Zealand,  as  well 
as  South  Africa  and  India,  the  electrical  representatives  of 
machinery  agents  (engineers  or  otherwise)  are  too  frequently 
called  upon  to  advise  undertakings  as  to  how  to  proceed 
with  a  scheme,  and  it  frequently  ends  in  "smoke,"  for 
after  a  c.ireful  investigation  of  afTairs  nothing  is  done, 
owing  to  ill-advice.  It  is  only  lately  they  have  awakened  to 
the  fact  that  it  is  cheaper  to  import  an  English  consultant, 
paying  all  expenses,  &c.  Until  recently  foreigners  have 
been  doing  a  large  business  with  the  colonies  under  these 
conditions,  but  this  tendency  is  gradually  fading,  and  patriot- 
ism is  gradually  increasing  towards  the  mother  country.  The 
state  of  things  just  referred  to  tends  to  show  that,  after  ex- 
perience, the  public  are  beginning  to  gradually  realise  the 
want  of  the  unbiased  consulting  expert,  and  I  am  pleased  to 
see  at  this  juncture  that  the  subject  has  been  brought  before 
your  readers,  and  I  shall  read  with  much  interest  the  various 
opinions  expressed  through  your  valuable  columns.  It  appears 
that  the  Board  of  Trade  might  suitably  take  up  the  subject  and 
issue  licences  to  consulting  engineers  in  this  Inauch  of  the 
profession,  in  a  similar  way  to  that  in  which  the  Australian 
and  New  Zealand  colonics  grant  licences  to  borough  engineers, 
surveyors  and  boiler  inspectors,  thus  guarding  the  interests  of 
the  public. — I  am,  &c., 
London,  June  9.  E.  W.  Wyndh.\;\i-AVest\vuuu. 


MAKCONI'.S  SYSTEM  OF  WIKELESS  TELEGRAPHY. 

TO  THE  EDITOU  OF  THE  ELECTRICIAN. 

Silt:  Despite  Mr.  Charles  Bright's  kind!}'  expressed  words 
adverse  to  my  idea  that  certain  incorrect  daily  Press  state- 
ments would  tend  to  mislead,  and  to  nccillessly  frighten  cable 
.'shareholders,  I  cannot,  I  fear,  alter  my  opinion  in  this  regard, 
and  for  the  following  reasons  :  — 

1.  A  few  hours  after  I  had  read  Mr.  Bright's  letter  to  The 
Eledriciun,  I  happened  to  meet  a  City  accountant,  who  assured 
me,  as  positive  fact,  that  these  daily  newspaper  statements 
exercised  a  marked  influence  on  cable  shares. 

•2.  We  all  remember  how  cable  shares  fell  in  value  when, 
some  years  ago,  the  subject^of  trans-ocean  railiotelegraphy  first 
came  into  prominence.  That  fall  was  mainly  due  to  highly 
exaggerated  statements  in  the  daily  Press. 

3.  Last  autumn  I  happened  to  be  in  Xew  Y'ork,  where  I 
was,  so  to  speak,  in  thethick  of  the  slump  caused  in  "Mackays," 
and  cable  shares  generally,  by  the  news  spread  far  and  wide  by 
the  daily  Press,  almost  without  exception,  that  the  Marconi 
Company  had,  during  the  Hrst  24  hours  of  regular  trans- 
.Vtlantic  service,  successfully  dealt  with  14,000  words. 

Of  course,  it  afterwards  transpired  that,  somehow  or  other, 
unc  little  cipher,  meaning  nothing  by_itself,  but  so  much  when 
tacked  on  to  other  figures,  had — perhaps  by  some  too  en- 
thusiastic pressman  accustomed  to  regard  all  circumstances 
from  a  double-convex  lens  point  of  view — been  added,  making 
1 4,000  instead  of  1,400.  It  took  some  time  to  correct  these 
winged  figures  telegraphed  past  recall  to  the  four  (juarters 
of  the  globe.  Meantime  they  did  much  harm  among  the  (jolc- 
moui he  section  of  the  investing  public. 

With  regard  to  Mr.  Bright's  remark  that  "the  duplex-auto 
matic  system"  is  ''for  long  distances  only  applicable  to  wire 
telegraphy  at  present,"  I  fancy  radio- telegraphy  can  justly 
claim  to  have  progressed  considerably  farther  towards  perfec- 
tion than  these  words  would  lead  one  to  suppose.  Firstly,  auto- 
matic transmission  is  already  in  use  for  "wireless,"  though 
this  fact  is  not  necessarily  any  criterion  of  high  working  speed. 
A  punched-paper-strip  apparatus  working,  on  local  circuit,  a 
well-insulated  electromagnetic  make-and-brcak  radio-trans- 
mitter is  an  excellent  arrangement  for  obviating  too  much 


donkey  work  in  the  way  of  monotonous  manipulation  and 
hand  rciietition  of  messages  when  trouble  comes  on  in  the  form 
of  "  Xs  ' — /('.,  atmo5i)hciic  electric  disturbances.  For  the 
perforated  strip  cm  be  pissed  through  over  and  over  aga'n,  if 
necessary,  at  an}'  speed,  fast  or  slow. 

Secoriilly,  as  regards  duplex.  This  has  already  bee: 
eli'ected,  with  waves  1,200  metres  long,  between  the  Ponlseu 
station  at  Lijngby,  near  Co|)enhagen,  and  the  steamer  "Hellig 
Olav,"  at  a  distance  of  1,2.")()  miles.  With  a  difference  of 
wave-length  of  .'Ji  per  cent,  it  was  possible  both  to  receive  and 
send  messages  at  the  same  time.  A  diticrence  of  1  per  cent. 
is  saiil  to  be  sudicicnt  for  this  piii'poso.  (See  I'.leklrolcchnik 
mill  Masrliinciihan,  quoted  in  the  Eiectriral  Engineer,  May 
29,  1908.) 

Lastly,  as  to  the  occat-ions  mentioned  by  Mr.  Bright  \^hen 
the  Moniiiiij  Post,  the  Paihi  'I'clcr/rajili  and  the  Dnili/  draphic 
representatives  desired  to  obtain  hi.s  o|)inion  as  to  Mr.  Mar- 
coni's claims,  all  this  1  can  well  understand  in  view  of  the  name 
Mr.  Bright  has  made  for  himself  as  an  authority  on  matters  such 
as  those  under  discussion.  It  is,  then,  all  the  more  regrettal]le  that 
the  Morning  I'ost  did  pot  deem  it  opportune  to  act  in  a  similar 
broad-minded  manner  by  accepting  my  original  letter  rectify- 
ing the  Morning  Post's  under-statement  of  cable  working 
speeds,  as  by  so  doing  it  would  have  [)rcventcd  the  genesis  of 
those  who  aver  that  non-publication  might  have  been  closely 
connected  with  certain  financial  advertisements  then  about  to 
appear. 

[  submit,  Sir,  the  above  considerations  to  your  good  plea- 
sure.— I  am,  &c.,  E.  Raymond-B.vrkeu. 

12,  Edge-hill,  Wimbledon,  June  9. 


TO   THE   EDITOR  OF  THE   ELECTRICIAN. 

Sir  :  Kcferring  to  your  Editorial  Note  in  rcg.ird  to  my 
letter  of  last  week,  I  think  I  should  have  limited  myself 
to  the  opinion  that  there  is  a  tendency  to  over-estimate  the 
influence  of  incomplete  or  inaccurate  statements  in  the  lay 
Press  respecting  wireless  telegraphy.  I  can  but  also  express 
surprise  that  any  cable  shareholder  shouhl  be  so  foolish  as  to 
dispose  of  what  have  for  many  years  been  rightly  regarded  as 
gilt-edged  securities,  and  are  certainly  not  less  so  now  than 
before  the  days  of  wireless  telegraphy. 

I  am  convinced  that  any  apparent  liias  on  the  part  of  the 
Press  is  more  due  to  ignorance  than  anything  else  ;  and  cer- 
tainly most  of  the  important  daily  journals  have  evinced  a  de- 
sire to  give  the  other  side  of  the  picture.  In  my  own  ex- 
perience alone,  apart  from  the  representatives  sent  to  inter- 
view me  on  the  subject  by  the  Morning  Post,  Duilij  Telegraph 
and  Ihiilij  Graphic,  I  wrote  two  long  articles  for  The  Times 
Engineering  Supplement  on  Februiry  5th  and  12th  entitled 
"Submarine  Cables  and  Eadio-Telegraphy,"  wherein  I  endea- 
voured to  fairly  state  the  case  from  both  standpoints. — I  am, 
&c.,  Charles  Bright. 

Parliament  Chambers,  Westminster,  June  9. 


LONDON  POWER  BILLS.  ' 

TO   THE   EDITOR   OF   THE   ELECTRICIAN. 

Sir  :  The  publication  of  the  results  of  some  of  our  work  on 
the  City  Lighting  makes  me  wonder  whether  it  will  be  the 
occasion  of  more  antagonism  between  those  who  are  interested 
in  gas  and  those  who  arc  interested  in  electricity.  Personally 
1  am  a  greater  advocate  of  going  to  bed  when  it  is  dark  than 
of  either  gas  or  electric  light,  and  as  I  desire  above  all  to  pro- 
mote unity  among  men  rather  than  discord,  I  will  ask  you  to 
allow  me  to  sa}'  a  word  to  both  parties  in  this  discussion. 
When  one  observes  the  terrible  waste  of  human  life  and 
material  that  is  taking  place,  a  waste  that  does  not  arise  so 
much  from  the  want  of  technical  knowledge  as  from  its 
neglect;  when  one  looks  upon  the  teriible  farce  that  is  pro- 
ceeding once  more  before  a  Committee  of  Parliament,  and 
when  one  carefully  examines  the  cause  of  these  dreadful 
things,  one  is  led  irresistibly  to  the  conclusion  that  they 
arise  from  want  of  unity  among  men.  Instead  of  adding  one 
to  one  and  making  two,  we  are  everlastingly  subtracting  one 
from  one  and  making  worse  than  nothing.  This  madness 
has  proceeded  so  far  that  recovery  is    probably  a   difficult 
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matter — we  are  like  people  bound  by  some  magic  spell.  Yet 
delivery  from  this  spell  must  come  sooner  or  later,  and  when 
trade  is  bad  is  the  best  time  to  stip  and  think,  for  when  trade 
is  good  few  of  us  will  ever  think  of  what  we  are  really  doing. 

Now,  both  gas  and  electric  light  people  are  public  servants 
fulfilling  the  same  task  in  dififercnt  ways.  It  is  quite  easilj' 
ascertainable  as  a  matter  of  fact,  and  not  as  an  opinion,  that 
electiicity  can  be  under  most  circumstances  cheaper  for  light- 
ing and  gas  cheaper  for  heating  ;  but  even  supposing  this  were 
not  so,  and  that  the  fact  were  quite  different,  why  should  not 
both  unite  to  do  that  which  is  best,  and  find  some  reasonable 
basis  of  agreement  by  which  both  should  get  a  fair  return  for 
the  services  they  render  ? 

Of  course,  the  suggestion  of  a  combination  between  the  ga? 
and  electric  light  people  is  enough  to  make  the  hair  of  the 
a\'erage  trader  stand  on  end,  and  justly  so,  if  a  superficial 
view  of  the  case  is  taken.  As  buyers  we  all  know  the  apparent 
advantages  of  price  cutting,  but  try  and  trace  out  the  whole 
system  of  trade  competition,  and  we  shall  find  that  we  gain 
Id.  in  one  pocket  and  lose  2d.  out  of  the  other,  and  that  the 
whole  thing  is  madness,  which  is  bringing  us  to  destruction. 
If  we  are  going  to  admit  that  one  man  will  not  properly  serve 
another  man  unless  a  third  man  is  waiting  to  eat  him  up  if  he 
does  not,  then  disaster  is  already  complete.  But  I  will  not 
believe  it,  and  I  say  the  time  is  now  ripe  for  men  to  take  a 
more  serious  and  simple  view  of  what  is  proceeding  and  en- 
deavour to  stop  the  madness  that  is  now  destroying  us. 

I  venture  to  send  you  a  short  piece  from  a  report  about  the 
electric  supply  bills  for  London.  The  unity  that  1  ask  for  among 
all  parlies  interested  in  the  electric  supply  of  London  1  would 
like  to  see  extended  to  those  interested  in  gas,  and  as  a  prac- 
ticil  man  having  the  good  of  all  the  people  of  Loudon  at  heart 
I  do  not  believe  that  there  would  be  a  great  deal  of  difficulty 
in  preparing  a  scheme  which  would  satisfy  Parliament  if  we 
all  tried  to  be  reasonable. — I  am,  &c., 

Dorking,  June  G.  A.  A.  Voysey. 

P.S. — It  may  bs  thought  that  there  is  an  argument  against 
what  I  have  urged  in  the  fact  that  the  gas  mantle,  the  metal 
filament  lamp  and  the  flame  arc  lamp  have  possiblj^  been  de- 
velnpsd  as  the  result  of  competition  between  gas  and  electricity, 
but  it  is  no  argument  against  me.  Do  we  not  all  know  that 
the  great  discoveries  which  have  advanced  the  consciousness  of 
man  have  been  made  for  the  love  of  truth  and  not  for  the  love 
of  self  ?  Is  not  my  own  experience  like  that  of  all  men,  that 
the  less  I  think  of  the  size  of  my  salary  the  better  my  work 
becomes  ?  If  we  were  not  madly  trying  to  eat  each  other  up 
we  might  now  be  considering  a  scheme  for  the  partial  conver- 
sion of  gas  works  to  join  with  the  electric  light  works  in  en- 
deavouiing  to  give  London  the  cheapest  possible  light  with  a 
rea.sonable  jjrofit,  instead  of  wasting  our  money  over  proj)osi 
tions  for  further  waste  and  cliaos. 

[We  regret  that  lack  of  space  prevents  us  from  reproducing 
the  interesting  extract  to  which  Mr.  Voysey  refer.=. — Ed.  E.] 


Sm 


RK  "LIMIT  INDICATORS." 

TO   THK   EDiroU   OF   THE    EI.Kl'TRICIAN. 

I  am  unwillinj;  to  intiude  on  your  space,  but  would 


like  to  correct  a  mistake  that  has  occurred  in  the  report  given 
in  your  issue  of  the  oth  iriit.  of  tiie  discussion  at  (liasgow  on 
the  recent  Paper  by  Mr.  Ilandcock  and  myself. 

Mr.  Lickic  .suggested  that  the  Limit  Indicators  would  be  of 
no  use  for  arc  lighting,  and  in  my  reply  I  am  made  to  say  that 
the  "  Limit  Indicator  was  not  made  for  arc  lumps.  '  \Vhat  I 
did  say  was  :  "  I  dicl  not  think  arc  lighting  woulil  present  any 
ditlicuitv,  as  even  if  the  excess  current  caused  the  indicator  tn 
act,  it  merely  lowered  the  voltage  somewhat  until  the  arc  w:is 
struck." — I  am,  &c.,  A.  11.  I)VKi:.s. 


Canadian  Electric  Pv,wer. — Tho  report  of  the  Canadian  Section 
of  tlio  InternatKinal  WatorwajH  ConmiiHsion  ailviHca  that  all  com- 
paiiiuj  lievelopinf;  electric  power  from  tho  Niaf^ara  I'Vlia  Hhnuld  lio 
compBlled  to  supply  the  Canadian  doniiiid  proportionately  and  at 
reasonable  rates,  and  should  only  be  allowed  to  export  the  surplus 
to  tho  I'nitfid  Statps.  The  rnport  also  advises  that  export  be  con- 
trolled by  the  Federal  <iovornmont. 


ELECTRICITY  SUPPLY  IN  AND  AROUND  THE  COUNTY 
OP  LONDON. 

We  have  received  a  copy  of  the  annual  return  issued  by  the  Lon- 
don County  Council  Local  Government  and  Statistical  Department 
for  the  year  1906-7,  in  connection  with  electricity  supply  in  and 
around  the  County  of  London.  It  shows  the  various  authoiiiies 
and  their  areas,  together  with  an  analysis  of  the  accounts  for  the 
year  ended  March  31,  1907  (or  December  31,  1906).  in  respect  of 
each  ucdertaking,  and  also  miscellaneous  statistics  relating  to  the 
area  of  supply,  capacity,  output,  charges,  average  prices  obtained, 
itc.  Separate  tables  are  given  in  all  cases  for  the  London  under- 
takings and  ttie  estra-London  undert (kings,  the  figures  for  the 
borough  councils  and  the  companies  being  kept  distinct. 

The  returns  made  show  that  the  total  plant  capacity  of  the  London 
borough  council  undertakings  is  58,124 kw.  and  'he  equivalent 
number  of  8  c.p.  lamps  connected  2,494,216,  this  figure  including 
24,345  H. P.  of  motors;  whilst  the  London  companies'  plant  capacity 
is  190,599  kw.  land  the  equivalent  8  c.p.  lamp  conneclions 
8,440,978.  Owing  to  four  of  the  companies  not  supplying  the  re- 
quired figures,  the  total  horse-power  of  motors  is  not  ascertainable, 
but  the  total  for  the  companies  of  which  particulars  are  given  is 
47,211  H. p.  For  the  extra-London  undertakings,  company  and 
municipal,  the  complete  totals  are  55,549  kw.,  1,812,083  lamps  and 
11,646  H. p.  respectively. 


1898-9     1099-000    1900-1  t90i-2  1902-3        I903-4         I904-5         I90S-6        l90«-7 

Tho  broken  line  ( )  shows  the  average  for  tho  Metropolitan  Borou^b 

Councils,  ineludins  St.  Uaryleboue. 

Curves  SHOwrN,i  S.'.mistrs  of  London  ELEcrRicirv  Ux.iEij- 

TAKINGS   FOR   THE   LAST  NiNE  Ye.«S. 

The  total  number  of  units  sold  by  the  London  municipal  under- 
takings is  53,716,756,  including  13,.'U6, 127  for  power  ami  heating, 
and  by  tlie  company  undertakings  115,72.'),804,  including  '20,ri48,".)S2 
units  for  power  and  heat,  10,323,294  for  traction  supply,  and  585,231 
for  bulk  supply.  The  average  load  factor  for  the  former  under- 
takings works  out  a';  1673  per  cent.,  or  is  05  if  St.  Marylebono  is 
excluded,  and  for  the  company  undortiiUings  15'3(i  per  cent.  The 
complete  totals  for  the  extra-London  undertakings  are  47,169,140 
units  and  17-0'.)  per  cent,  load  factor,  the  former  figure  including 
5,826,093  units  for  power  and  heating.  16,93s,s24  for  traction  and 
1H1,.')97  for  bulk  supply. 

Under  tlic  heading  finance,  tho  accounts  of  tho  various  under- 
takings [are  analysed,  and  tho  figures  show  that  tho  total  capital 
expenditure  of  the  London  municipal  electricity  undertakings  is 
£5,741,527,  and  of  tho  companies  i'13,140,095,  llieso  figures  work- 
ing out  in  each  case  ot  i'.Kl  per  kilowatt  of  plant  iuslallcil,  or  145 
and  .1:55  respectively,  if  main?,  meters,  &c.,  aip  excluded.  Tho 
revenue  totals  are  i;f)24.749  and  i,'l,554,748  respectively,  thcc(|ui- 
valent  nvera.,0  price  per  unit  sold  being  2'7'.ld.  and  3:.3d.,  whilst 
iho  corresponding  average  figures  for  the  total  costs  per  unit  sold 
are  1  't9d.  and  l'55d.  respectively.  The  fin.incial  results  are  that 
tho  inunicipnl  undertakings  required  i;10,90'.l  assistance  from  the 
rates,  although  i;tlO,(i53  w.as  availnble  for  debt  charges,  whilst 
X'H4:!,G97  profit  was  avalablo  for  interest,  &c..  in  connection  with 
tho  company  undertakings.  All  the  abovu  figures  relate  only  to  the 
T/ondon  uiulcrtak  ngs,  tho  tigures  for  tho  extra-London  undor- 
takings  are,  however,  given  in  the  return. 
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Refuse  destructors  are  worked  in  conjunction  with  six  of  the 
council  electricity  undertakings,  and  S.rjoT.JiOH  units  of  electricity 
were  generated  by  such  destructor  stoniu,  the  amounts  charged  to 
the  electricity  accounts  averaging  OH'id.  per  unit  generated,  the 
balaiice  charged  to  the  general  rate  account  being  iU.  Hi.  per  ton 
of  refuse  destroyed 

Comparative  statistics  are  given  for  the  metropolitan  borough 
councils  and  London  companies  for  the  past  nine  years  as  regards 
vl)  the  average  price  obtained  for  private  supply,  and  (2)  the  load 
factor ;  and  we  reproduce  herewith  the  curves  given  in  the  return 
showing  these  particulars  in  graphical  form. 


TESTS  ON  220  YOLT  JUST  WOLFRAM  LAMPS. 


The   straggle   at   present   going   on   between   carbon   and 
metallic  filament  lamps  on  the  one  hand,  and  between  high 


—I  Mean  Life  of  Lamps 


Fio   1  — Reshlts  op  Life  Tests  on   13  220  v.  50  Hefner  c.p  Just  Woli-r.vm  La.mps  cirried 
OUT  BY  the  Physik.\lisch  Technische  Reichsanstalt  on  Continuous  Current. 


and  low-voltage  lamps  of  the  latter  class  on  the  other,  is  of 
great  interest  to  every  electrical  engineer.  Figures  relating 
to  the  life  and  etticiency  of  the  high-voltage  metallic  filament 


trizitiitswerke  at  Stettin  last  year,  have  further  improved  their 
methods  of  manufacture,  and  now  send  us  {]'!.'!'. Z.)  the  results  of 
some  tests  carried  out  on  12  of  these  lamps  at  the  I'hysikalisch- 
Technische  lleichsanstalt  and  on  10  in  their  own  laboratories. 
The  former  were  connected  to  direct  current  and  the  latter  to 
alternate  current  circuits.  The  results  of  these  tests,  which  are  set 
out  in  Figs.  1  and  2,  show  that  the  high-voltage  lamp  is  very 
little  inferior  to  the  low-voltage  lamp  as  regards  ethciency,  and  not 
at  all  as  regards  durability  and  length  of  life.  The  progress  of  the 
tests,  both  in  candle-power  and  efficiency,  is  well  shown  in  the  two 
accompanying  curves. 

During  tliese  tests  the  filaments  of  certain  lamps  burnt  through 
and  then  re-welded.  This  re-welding  occurred  with  two  lamps 
tested  by  the  Keichsanstalt  and,  on  account  of  the  shortening 
of  filament  so  produced,  caused  a  considerable  rise  in  candle- 
power.  The  candle-power  of  these  lamps,  from  that  time  onward, 
was  not  taVen  into  account  in  estimating  the  mean  values.  One 
lamp  also  re  welded  during  the  tests  made  in  the  company's 
laboratory,  but  this  did  not  alter  the 
candle-power,  and  its  further  values 
are  included  in  the  tests. 

Figs.  1  and  2  show  the  relations 
between  candle-power  and  etiiciency, 
the  number  of  lamps  under  tests,  and 
the  time  at  which]certain  of  these  burnt 
out.  The  crosses  on  the  Reichsanstalt 
curve  show  the  values  that  would  have 
been  reached  had  the  re-welded  lamps 
been  taken  into  account. 

The  life  tests  at  the  Beichsanstalt 
were  continued  for  1,600  hours.  Two 
lamps  remained  unbroken  at  the  end  of 
tliis  period,  while  the  mean  life  of  the 
whole  was  1,141.  The  mean  candle- 
power  remained  constant  for  1,-100 
hours,  while  the  mean  current  during 
the  same  time  increased  l'5per  cent., 
giving  an  average  efliciency  of  l'2o 
watts  per  Hefner  candle-power.  In  the 
laboratory  tests  the  last  photometric 
measurement  was  made  at  1,000  hours, 
when  seven  lamps  were  still  burning. 
The  candle-power  was  at  that  time 
about  6  per  cent,  higher,  and  the  effi- 
ciency 1'25  watts  per  Hefner  candle- 
power,  about  1  per  cent,  less  than  at 
the  start.  Those  lamps  which  had  not 
burnt  out  at  1,000  hours  were  left 
in  circuit,  and  one  of  these  was  still  burning  at  the  close  of 
the  test,  1,964  hours.  The  mean  hfe  for  the  10  lamps  was  1,224 
hours. 


,j((^  Hours  of  Life 


Test  stopped 
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IF  Life  Tests  on  10  220  v.  .'iO  Hefner  c.r.  .Just-\Voi_fka:m  La.ws  cvuiued  out 
THE  Win.FHAM  Lampen  A.G.  on  Alterxatintj  Curre.vt. 


lamp  have,  for  commercial  reasons,  been  somewhat  meagre,  and 
we,  therefore,  take  this  opportunity  of  recording  some  tests 
on  the  subject  which  have  recently  appeared  in  the  Elfhtro- 
technisrlic.  Zeilxrhrift  : — 

The  WolframLmpen  AG.,  of  Augsburg,  who  showed  one  of  their 
220  volt  lamps  at  the  Annual  Meeting  of  the  Vereinigung  der  Elek- 


INCOME  TAX  AND  DEPRECIATION. 

nv  .lOS.  .1.  11.  STANSKIKI.Ii. 

Once  again  we  are  in  receipt  of  the  familinr  Form  for  makiiit;  a 
return  for  the  as.se.ssment  of  Income  Tax  under  schedule  I),  and  from 
a  comparison  with  the  Return  Forms  of  previous  year.s  it  is  seen  that 
some  changes  have  been  made  in  the  direction  of  greater  simplicity. 
Provision  is  now  made  for  a  cl.iim  for  an  allowance  for  depreciation  on 
plant  ,ind  m.achinery,  and  as  this  point  is  of  considerable  interest  to 

those  engaged  In  electrical,  as 
in  other,  professions,  1  will  deal 
with  the  deductions  that  may  be 
claimed  and  allowed  for  the 
wear  and  tear  of  machinery  and 
plant.  But  before  doing  .so  it 
will  he  of  interest  to  explain  the 
metliod  of  assessment  at  present 
in  force. 

At  the  commencement  of  the 
financial  year  it  is  tlie  duty  of 
the  local  assessor  of  each  [)arish 
to  prepare  a  list  of  per.sous  who 
are,  in  bis  opinion,  lialile  to  as- 
ses,sment  under  scliodnle  D,  and 
to  issue  a  form  of  return  to  be 
.sent  back  to  him  containinji-  par- 
ticulais  of  the  profits  charge- 
able under  that  schedule.  At 
the  same  time  there  is  also  sent  to  employers  a  fnither  form  for  entry 
thereon  of  the  names  and  remuneration  of  persons  solely  in  their  em- 
plo3'  who  arc  in  receipt  of  more  than  £160  per  annum,  together  with 
the  names  and  remuneration  of  those  partly  employed  even  if  the  sum 
paid  to  them  is  less  than  that  amount.  On  receipt  of  the  fornis  the 
assessor  completes  the  list,  giving  his  estimate  of  the  profits  or  income 
chargeable  in  cases  where  no  return  has  been  made. 
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From  the  list  furnished  b\'  the  assessor  the  clerk  to  the  General 
Commissioners  jn-epares  the  assessment,  givinfr,  for  purposes  of  com- 
jiuriron,  particular?>  of  tlie  amounts  returned  and  assessed  in  each  of 
the  three  i»receding  years,  and  the  assessment  is  then  delivei-ed  to  the 
Surveyor  of  Taxes  who  makes  a  further  application  to  those  who  have 
not  made  any  returns.  He  checks  the  correctness  of  the  entries,  in- 
tjuires  into  doubtful  cases,  enters  the  amount  of  assessable  profit  as 
ascertained  from  the  accounts  of  public  companies,  and  notes  for  the 
information  of  the  Additional  Commissioners  particulars  of  insufficient 
returns,  omissions  and  undercharges  of  which  he  may  have  cognisance. 

The  Additional  Commissioners  (who  are  appointed  by  the  General 
Commissioners)  then  fix  the  assessments  (their  meetings  being  attended 
by  the  Surveyors  of  Ta.xes),  which  assessments  are  delivered  to  the 
General  Commissioners  who,  after  an  interval  of  14  days,  cause  notices 
of  charge  to  be  issued  to  the  persons  assessed,  giving  the  dates  of 
meetings  fixed  to  hear  appeals.  The  notice  of  appeal  must  be  given 
or  sent  to  the  Sur\eyor  not  less  than  10  days  before  the  date  of  hear- 
ing, accounts  in  evidence  of  the  grounds  of  appeal  being  also  required 
to  be  furnished  to  the  Surveyors  before  that  date.  This  evidence  is 
examined,  and  the  Surveyor  in  many  cases  interviews  the  Ap()ellant, 
as  a  result  of  which  interviews  the  bulk  of  the  appeals  are  settled  out 
of  Court.  Should  the  case  go  to  appeal  the  Surveyor  attends  on  behalf 
of  the  Crown,  and  the  General  Commissioners  fix  the  liability.  From 
such  determination  there  is  no  further  appeal  except  to  the  High 
Court  on  a  question  of  law. 

In  practice  it  has  been  found  hitherto  that  a  Large  number  of  per- 
sons have  failed  to  make  the  necessary  returns,  and  the  law  has 
recently  been  materially  strengthened  on  this  point.  Under  sec.  22  of 
the  Finance  Act,  1907,  it  is  enacted  that  every  person  to  whom  a  form 
of  return  is  sent  must  make  the  return  whether  ht  i!<  cha/'tffahfr  or  nof, 
failing  which  lie  is,  if  subject  to  the  payment  of  income  tax,  liable  to 
a  penalty  under  sec.  55  of  the  Income  Tax  Act,  1842,  of  £20  and  treble 
dut}'  if  sued  before  the  Commissioners  for  the  district,  and  £fO  and 
treble  duty  if  sued  before  the  Courts  ;  the  latter  remedy  being  neces- 
sary in  default  of  prosecution  within  12  months,  the  final  date  of  pro- 
secution being  limited  to  a  period  of  two  years.  In  the  case  of  a 
person  proving  that  he  is  not  liable  to  assessment,  the  penalty  is  now 
limited  by  the  Finance  Act  of  1907  to  a  sum  not;  exceeding  £5- 

These  penalties  are  also  chargeable  in  the  case  of  an  incorrect  re- 
turn being  made,  and  as  there  is  a  distinct  appearance  that  the  future 
will  see  a  much  more  drastic  use  made  of  the  powers  allowed  by  the 
law,  it  will  be  well  not  to  be  caught  napping. 

In  the  Income  Tax  Acts  of  1845  and  1853  no  specific  provision  was 
made  for  a  deduction  to  cover  depreciation  in  capital  value  due  to 
deteiioration  not  made  good  by  repairs  ;  the  actual  costs  of  repairs  of 
premises,  plant  and  machinery,  and  of  the  supply  or  repair  of  imple- 
ments and  utensils  only  being  allowed.  The  practice  hecame,  how- 
ever, gradually  more  liberal  than  the  letter  of  the  law,  and  the 
expression  "  the  supply  or  repairs  or  alterations  of  any  implements, 
utensils  and  articles  employed  for  the  purpose  of  trade,  manufacture, 
&c.."  was  after  a  time  interpreted  to  mean  renewals,  and  in  1878  legis- 
lative sanction  was  formally  given  for  such  allowances,  the  act  of  that 
year  stating  that  the  General  and  Special  Commissioners  maj-  "  allow 
such  deduction  as  they  may  think  just  and  rea.sonable  as  representing 
the  diminishi'd  value  by  reason  of  wear  and  tear  during  the  year  of 
any  machinery  or  ])lant  used  for  the  [lurposesof  the  concern." 

The  exact  meaning  of  the  woi-ds  above  tpioteil  from  the  enactment 
iif  1878  has  given  rise  to  more  than  one  dispute  being  carried  to  the 
( 'ourls  for  interpret-ition,  a.s  it  is  not  clear  whether  the  words  mean 
ariylliing  mtire  than  that  loss  Ijj' d(\preciation  maybe  allowed,  even 
thiiiigli  no  ix|i<ii(lilure  has  been  nmnrred  during  the  year  for  repairs 
in  keeping  I  lie  plant  and  machinery  in  a  working  condition,  or  whether 
it  means  that,  after  all  damage  by  wear  .and  tear  has  been  madegoo<i  by 
repairsshortof  actual  renewalafnrtherallowanceinaybcni.idein  respect 
of  the  imperceptible  and  irremediable  deterioration  due  to  age.  In  the 
case  of  the  Caledonian  KailwayCo.  r.  Banks  it  was  held  that  an  allow- 
.ince  could  not  be  (.l.-iimcd  on  newly  added  rolling  stock  which  ha<l  not 
rc'iuired  any  rep.iirs,  and  that  "  (ieduction  for  wear  and  tear  ''  mc^ans 
'■  deduction  for  diminished  v.dne  as  a  means  of  earning  income  and 
not  ns  a  ratable  subject,'  which  is  obviously  a  very  important  diU'er- 
ence  as  reducing  coimiderably  the  amount  which  can  be  deducted 
liefore  the  net  assessment  for  income  tjix  is  arrived  at.  It  needs  little 
argument  to  prove  that,  whilst  tlie  earning  capac'ity  of  the  plant  an<l 
machinery  may,  by  repairs  and  maintenance  from  time  to  time  be  very 
lilllc  rcdurc-d  llie  diltorencc  in  valui-  between  the  new  plant  anil  plant 
once  put  into  use  is  very  consideralilc,  and  iiioreases  rapidly  with  age. 

It  was  clearly  lai<l  down  in  1881  in  the  rjntc  of  Coltness  Iron  Co. 
(Ltxl.)  r.  Black  that  it  is  vain  to  specuhite  what  would  be  the  fairest 
and  most  c<|uilable  mo<le  of  levying  income  tax.  The  object  of  those 
who  fram('  a  taxing  act  is  to  obtjiin  a  revenue,  and  when  any  eiuutt- 
mint  c:an  bear  t«o  inlirpritations  il  is  rea.sonable  to  put  that  con- 
Btruclion  upon  I  hem  wliiih  will  prodtici^  (hat  ctTect.  On  this  reading 
the  interpretation  nl  I  he  .Meitinn  in  tin;  18';8  Act  i|Uotid  that  shnuld 
bo  followed  is  tlieoiK!  that  will  piodmo  the  must  icvrnui-,  but  for  I  u 
nalely  for  tax|>ayers  the  opinion  nt  the  Hoard  of  inland  Kevonue  and 
the  practice  iif  niosl  I  Niinmissioners  iind  Surveyors  follows  tin'  latter 
and  more  libiral  readiiic,  and  the  practice  is  yearly  becoming  more 
raMiiirahlc  to  I  he  manufacturer.  Indeed,  notu  itlisiaiiding  this  drci 
sioii  il  ij<  staled  in  a  letter  to  the  Hccretnry  of  the  AwiK'iation  of 
«;hnmbers  of  Coinmcne  in  1897,  lliat,  as  the  law  iinw  stands,  the 
actual  ex|MMiditiire  in  repairs  and  inainteiianie  iiuiy  be  piiipurly 
ilaiined  and  alliiwed  in  addition  to,  and  not  in  subst iinlion  of,  an 
allowance  for  deprecintion. 

A  further  legislative  stop  in  the  direction  of  making  iillowanccs  was 
taken  in  1891,  when,  by  the  Finance  Act  of  that  year,  a  deduction  of 


one-sixth  from  the  rack  rent  value  of  buildings  was  authorised  as  an 
allowance  to  meet  the  cost  of  maintenance  and  repairs.  It  is  not  so 
stjited  specifically,  but  it  would  appear  that  the  eventual  replacement 
of  the  buildings  was  covered  as  the  allowance  was  granted  on  a  recom- 
mendation by  Mr.  Hubbard  in  1861,  in  which  he  stated  that  he  had 
adopted  this  figure  of  one-sixth  as  being  calculated  "  to  over  the  ulti- 
mate revenue  of  the  fabric  when  decayed  by  age  as  well  as  current 
repairs."  This  allowance  was,  however,  withdrawn  from  owner-occu- 
piers of  trade  premises  by  sec.  9  of  the  Finance  Act,  1898,  which 
directed  that  in  estimating  the  amount  of  profits  chargeable  under 
schedule  D  only  the  net  assessments  under  schedule  A  should  be 
allowed  instead  of  the  full  annual  value,  and  tliereby  limiting  the  allou  - 
ances  for  wear  and  tear  of  buildings  to  the  actual  ex{>enditure  charged 
in  the  accounts. 

In  1897  the  concession  in  respect  of  wear  and  tear  of  machinerj'  was 
carried  somewhat  further  when,  in  the  letter  to  the  secretary  of  the 
Association  of  Chambers  of  Commerce  before  referred  to  it  was  stated 
that  where  a  claim  is  made  in  respect  of  the  introduction  of  more 
modern  machinery  into  a  factory  no  objection  is  to  be  taken  to  an 
allowance  of  so  much  of  the  cost  of  replacement  as  is  represented  by 
the  existing  value  of  the  machinery  replaced.  In  other  words  it  was 
definitely  laid  down  that  an  allowance  might  in  future  be  m.ade  within 
the  discretion  of  the  Commissioners  for  the  replacement  of  obsolete 
machinery,  it  being  understood  that  any  excess  in  the  cost  of  the  new- 
machinery  over  and  above  the  actual  present  value  of  the  machinery 
leplaced,  was  not  to  be  included  as  being  an  addition  to  the  capital 
and,  therefore,  not  pro|)erly  to  be  regarded  as  a  charge  upon  revenue 
for  income  tax  purposes.  This  is,  in  effect,  a  partial  allowance  for 
ol isolcscence,  as  the  letter  was  written  in  consequence  of  the  represen- 
tations of  Leicester  hosiery  manufacturers,  who  had  found  it  necessary 
to  replace  certain  machinerj'  for  more  up-to-date  plant  in  consequence 
of  competition,  and  though  it  appears  that  the  principle  has  been  fol- 
lowed pretty  largely  in  many  other  districts,  it  does  not  seem  to  have 
been  held  to  apply  to  heavy  plant,  the  allowance  being  somewhat  arbi- 
trarily confined  by  the  Commissioners  to  light  and  running  machinery. 

This  is  not  a  full  acceptance  of  the  principle  of  an  allowance  being 
properly  claimable  for  obsolescence,  as  it  does  not  apply  unless  machi- 
nery is  actually  rejilaced,  and  in  the  case  of  Burnley  Steamship  Co.  i: 
Aiken,  decided  in  1894  in  the  Scotch  Courts,  it  was  held  that  the  Act 
of  1878  did  not  cover  depreciation  through  obsolescence,  the  Lord  Prcs- 
sident  stating  that  the  wonls  "  diminution  of  value  through  wear  and 
tear  in  a  year"  plainly  pointed  to  the  physical  deterioration  going  on 
in  the  subject  which  is  being  considered,  and  that  to  bring  in  under 
these  words  the  fact  that  a  ship  is  relatively  of  less  value  because 
during  the  year  other  jieople  have  built  better  ships  seemed  to  strain 
the  language  of  the  section  in  a  way  which  Avas  entirely  unwarranted. 

As  regards  the  depreciation  of  [ilant  and  machinery,  no  precise 
scale  of  allowances  has  been  fixed,  although  certain  rates  have  been 
established  in  various  districts  on  dift'erent  classes  of  machinery,  con- 
cessions under  this  head  having  grown  from  £4,100,000  in  1895-4  to 
£12,700,000  in  1902  3.  These  rates  are  contained  in  an  appendi  x  to  the 
report  of  the  Departmental  (Jonimittee  on  Income  Tax  issued  in  1905. 

The  .statement  is  in  a  Blue  Book,  and  therefore  not  commonly 
accessilile,  but  it  is  of  considerable  value  to  all  who  are  financially 
interested  in  the  use  and  running  of  plant  and  mvchinery  and  so  is 
given  here  in  part,  together  with  the  names  of  the  district'.-  in  which 
the  rates  have  been  definitciv  estiiblished . 

Trdminiyx.  —  4^  per  cent,  average  over  all  divided  in  detail  as  follows : 
2  percent,  poles  and  rosettes  and  depot  fittings  ;  3  per  cent,  cables, 
ducts,  and  section  boxes;  5  percent,  telephones,  electric  (lower  and 
sub  station  plant,  rolling  stock,  anil  furniture  :  7.J,  per  cent,  car  works, 
machinery,  permanent  way  plant  and  punches  (Glasgow). 

Huol  Trnile. — 74  |ier  cent,  on  full  value  (Leicester). 

Jlrrinricx,  Collieries  unil  Coiil  K.rpnrliiKj  /V(/H^— 5  per  cent,  on  written 
down  value  (Carditl'i. 

Oi/rrs  iiiirl  Trlmmern. — 71  percent,  on  full  value  and  10  per  cent,  if 
justified  on  inquiry  (Leicester). 

Kiniiiiii  r\. — 7.[.  [K'r  cent,  on  full  value  (Leicester)  and  5  per  cent,  on 
written  do«'ri  value  (C'ardifT'. 

//oMij-//.  7.5  per  cent,  on  full  value,  higher  if  justified  (Leicester), 
and  5  per  cent,  on  fixed  machinery  (Nottingham). 

/>'(•■(  Mitkitni.  5  |ier  cent,  on  full  value  or  7.J  |icr  cent,  on  written 
down  value  (Nottingham). 

I.iiomn  mill  Spinimiti  MiicUimrij. — 5  per  cent,  on  motive  plant:  7.J 
|K'r  cent,  on  spinniiii,',  ''.Vcing,  carding  and  finishing  machinery  (Ifud- 
dcrstield)  ;  5  pci'  i^ent  on  engines,  boilers  and  gearing,  and7.\  percent. 
Oil  spinning  uiarhines  (Oldham). 

Xi  irnj/ii/ii  r  mill  I'riiiiiiiii.  — 10  |M'r  cent .  Oil  |iriiiting  machinery  run- 
ning double  shifts  (Dundee) :  6  per  cent,  on  ruling  and  bonk  binding 
niai'liincs,  type,  linotype  machines,  ftc,  or  1\  per  cent,  to  include  tlio 
renewal  of  type  not  charged  to  re%'eiiue  (Glasgow)  ;  8.^  per  rent,  on 
w  r  illi'ii  diwn  value  (Nnl  I  inglmin)  :  5  percent,  on  wi  ilten  diiwii  value  ; 
7',  iier  cent,  on  written  ilowri  value  (or  nowspa|icr  printing  machines 
and  15  per  ccril    on  type  (Carditl). 

Stiriiiif  Miiihinin.  10  {K'l' cent .  on  ni.acliincs  lined  ill  clothing  fac- 
tories. ii'|ilaccnii'iits  being  .'ill  charged  to  capital  (Glasgow)  :  10  per 
cent,  wilhiiiil  (hat  provision  (Not  I  iiighain), 

.S'/i//>  Uiiinirimi  iiml  Shipbiiihlimj  I'liinl  5  |icr  cent  on  wriltendown 
value  ^Caidiiri. 

S/iiiiiiiini  mill  Wiidlinmliiini  Mmliiin  ri/  -  7}  |ierrent.  on  written  down 
value  when  iiinniiig  night,  and  dii\  but  ri'dui'cd  whcr<'  heavy  nmounti 
are  charged  lor  repairs  and  renewals  (Uniilfoi'd). 

W'rmiiiij.  5  per  cent,  on  looms  (Hiadfoidl  :  5  per  cent,  on  fixed 
IniilerB,  engines  and  nuiohinrry,  and  7J  |M't  icnl.  on  loose  iiiachiiiery, 
i&c  (Blackburn)  ;  7^  |ier  cent,  on  spinning,  weiwing,  i-arding,  Knishiiig 
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anil  coMilnisiii^'  inaoliiner.v,  .nidS  por  i-riit.  on  niolivc  pliuit,  slnftiii^s 
&(-.  (Hmldoi-stieW). 

All  I'Miinimitioii  of  tlie  foregoiiif;  will  sliow  a  t,'ii.vil  waiil  nt  iiuifiM-- 
mity,  paitlv  heoiviiie  the  law  is  not  definite'  on  the  point  and  pait.ly 
licciuise  eaeh  trade  is  consideridon  its  merits  liy  tlie  District  Com 
iiiissionors  aeipiaintod  «itli  tlie  local  conditions  of  rnnninvc,  &<■.,  it 
beiiiv'  left  to  tlicm  to  dciadc  wliat  is  jnst  and  reasonalile,  tliero  lioiii}.', 
JUS  previously  stated,  no  appeal  to  the  lliirh  Conrt  except  on  a  (pies- 
tion  of  law.  It  has  freipieiitly  lieen  suf;gested  that  the  rates  should  be 
made  iiniforin,  Imt  the  Board  of  Iiihiiul  Revenue  consider  that  theie 
are  too  many  classes  of  machines,  too  great  differences  in  the  dura- 
bility of  the  plant  and  machinery  and  too  ifnat  variation  in  the  usai,'e 
to  permit  of  the  adoption  of  a  rijjid  rate  allowance  to  lie  fixed  by  statute. 

I'p  to  last  year  it  was  a  t'rievance  that  where  the  year's  business 
resulted  in  a  loss,  or  in  a  prolit  not  sullicient  to  cover  the  aIlov\ance 
cirtiined  for  wear  and  tear,  the  deficiency  could  not  be  taken  into  ac- 
count in  succeeding;  years  ;  but  by  sec.  26  of  the  Finance  Act,  1907, 
this  has  lieen  remedied.  It  is,  however,  important  to  remember  that 
veaily  application  must  be  made  for  this  allowance,  even  if  no  jirofit 
or  an  insullicient  profit  has  been  made.  This  change  of  the  law  is  of 
.sjiecial  importance  to  those  interested  in  e'ectiic  power  and  lighting 
undertakings,  in  view  of  the  fact  that  the  earlier  years  of  working  so 
often  result  in  a  loss  or  a  comparatively  small  return  on  the  capital 
inve.-ted. 

It  is  not  clear  whether  it  is  intended  that  the  section  shall  apply 
retrospectively.  If  it  does  not,  the  lapse  of  three  or  four  j'ears  from 
the  passing  of  the  Act  will  overcome  this  ditticulty. 

The  evidence  on  which  the  additional  allowance  is  based  seems  to 
hcrtr  out  the  conclusion  that  the  allowance  may  be  carried  over  for 
more  than  the  one,  three  or  five  years  of  average  as  the  case  may  be, 
ftccording  to  the  nature  of  the  undertaking  or  trade.  Certainly,  if  it 
docs  not,  the  hardship  will  not  have  been  fully  met.  T.ike,  for  in- 
stance, a  business  in  w  hich  for  the  first  10  years  no  profit,  or  insufficient 
profit,  has  been  made  to  allow  for  the  full  rate  of  depreciation.  If  in 
the  nth  year  a  profit  is  made  sufficient  to  meet,  say,  si.x  years'  depre- 
ciation, and  only  three  can  be  allowed,  some  considerable  dissatisfac- 
tion and  inconsistencies  would  be  caused.  The  words  of  the  subsection 
read  shortly  as  follows  :  — 

••  Where  as  respects  any  trade  full  effect  cannot  be  given  to  the  de- 
duction for  wear  and  tear  in  any  year  owing  to  there  being  no  profits 
chargeable  with  income  tax  that  j'ear,  or  owing  to  the  profits  so 
chargeable  being  less  than  the  deduction  to  which  eft'ect  has  not  been 
given,  as  the  case  may  be,  shall,  for  the  purpose  of  making  the  assess- 
ment for  the  following  year,  be  added  to  the  amount  of  the  deduction 
for  wear  and  tear  for  that  year  and  be  deemed  to  be  part  of  that  de- 
duction, or  if  there  is  no  deduction  for  that  year,  be  deemed  to  be  the 
deduction  for  that  year,  and  so  on  for  xiiccee'liiir/  )/(-«r.s." 

The  exact  meaning  of  the  words  "plant  and  machinery"  in  the 
Act  of  1878  is  not  yet  decided.  It  was  recommended  by  Sir  Thomas 
Hewitt,  K.C. ,  in  his  memorandum  of  evidence  to  be  laid  before  the 
Departmental  Committee  which  sat  in  1905  that  the  principle  to  be 
adopted  should  be  to  allow  a  depreciation  on  .all  plant,  machineiy, 
furniture  and  other  materials  ichirh  are  used  for  /he  purpose  of  makinfj 
lilt  incotui-  lo  III-  ta.i-fd.  This  broad  principle  has  not,  however,  so  far 
l)eeii  accepted.  As,  for  instance,  in  the  allowance  for  depreciation  for 
wear  and  tear  on  mining  plant  a  deduction  is  made  in  respect  of 
machinery,  boilers,  engines,  shaft  fittings,  including  headgear,  rope^, 
pulleys,  balance  apparatus,  steam  pi[jes,  gas  fixtures,  weighing 
machines,  signalling  appanitus  and  the  like,  whilst  no  depreciation 
is  allowed  for  wear  and  tear  on  pit  shafts,  water  lodges,  buildings, 
excavating,  embankments  and  brickwork  for  railways,  tunnels  and 
main  roads  :  railway  and  bridge  rails,  coal  tipplers,  carts,  pit  tubs, 
r.iilway  waggons  and  the  like,  a  distinction  which  is  not  by  any  means 
easily  obvious. 

It  is,  however,  so  far  satisfactory  to  find  thatthe  princi()le  of  making 
an  allowance  to  cover  the  depreciation  in  the  capital  value  of  assets 
due  to  deterioration  not  made  good  by  repairs,  and  an  allowance  in 
part  in  the  case  of  obsolete  machinery  is  now  definitely  established. 


PURE  SCIENCE  AT  THE  FBANCO  BRITISH 
EXHIBITION. 


The  arrangement  of  a  purely  scientific  exhibit  at  tucli  an  ex- 
hibition a.s  that  now  being  held  at  Shepherd's  Bush  must  be  a 
ditticult  task,  and  the  promoters  arc,  therefore,  to  bo  con- 
gratulated on  the  way  they  have  acquitted  themselves.  They 
liave,  we  think,  done  right  in  limiting  the  exhibits  mainly 
to  subjects  of  historical  interest,  which  will  nevertheless  appeal 
with  greater  force  to  "  the  man  in  the  exhibition  "  than  would 
some  highly  complicated,  but  more  modem,  and  at  the  same 
time  mote  incomprehensible,  mechanism.  The  range  of  the 
exhibits  is  very  wide,  stretching  from  Astronomy  to  Anthro- 
pologj',  and  it  would  take  a  longer  time  than  we  had  at  the 
private  view  on  Wednesday  to  inspect  and  fully  assimilate  all 
the  objects  of  genuine  interest.  We  shall,  therefore,  content 
ourselves  with  simply  referring  to  those  exhibits  akin  to 
electrical  matters. 

The  Wheatstone  Laboratory  of  King's  College,  London,  are  showing 
some  apparatus  belonging  to  the  late  Sir  Charles  Wheatstone,  including 


tlie  original  Whcatstnnc  bridu'c,  and  also  ( 'lerkMaxwell's  dynamical 
model  for  illustrating  piiiii.iiy  and  secondary  circuits.  I'rof.  .1.  A. 
I'lemiiig  has  tHO  examples  of  his  well  known  cymometers,  and  Dr.  I'.  K. 
Sh.awan  cU'ctric  micrometer  cap.ibleof  mcasiii  ing  to  10  "in.  Sir  AVni. 
I'rcei  ;•  has  .an  intcrcsl  ing  telegraph  exhibit,  inclmling  some  articles  of 
Diamond  .lubilce  interest,  several  cx;iniplcs  of  early  submarine  and 
other  telegraph  cables an< I  early  railway  lclcgr.iphicin.-,ti  iimcnts.  'i'hc 
I'ostmaster-General  also  shows  historical  app.iratus  dealing  with  tele- 
graphy and  telephony  ;  among  these  is  the  apparatus  used  in  the 
(■x|ieriments  with  the  electromagnetic  induction  system  of  wireless  tele- 
gra[ihy  between  Lavernock  and  t'latholm  in  1897.  Historical  telegraph 
apparatus  is  also  shown  by  Mr.  ( Jeorge  Nealc.  Among  the  most  interest- 
ing exhibits  are  doulitless  tho.se  shown  by  Mr.  Marconi.  They  consist  of 
a  complete  series  of  coherers  from  1895  to  the  present  day,  early  ami 
modern  magnetic  receivers,  early  mult  pic  and  enclosed  spark  ga|>s,aiiil 
the  revolving  discharger  first  used  at  I'oldhu.  early  transmitting  jiggers 
an<l  aerial  tuning  inductances  and  early  rec^eiving  jiggers  and  a  modern 
multiple  tuner.  l*rof.  A.  t'l'jiy  shows  apparatus  used  liy  the  late  Dr. 
Kerr  in  his  experiments  on  the  rotation  of  the  plane  of  polarised  light 
by  a  magnet  and  the  historical  apparatus  of  Joule.  The  recent 
development  of  the  metallic  filament  lamp  m.akes  Sir  J.  W.  Swan's 
exhibit  of  peculiar  interest.  It  consists  of  a  number  of  early  electric 
lamps  which,  compared  with  those  of  the  present  da^',  show  a  numVier 
of  wide  differences.  The  same  remark  applies  to  Profs.  Ayrton  and 
Perry's  exhibit,  which  includes  a  number  of  historical  measuring  in- 
struments. These  are  the  ''  Rockets"  of  electrical  measurement, and, 
though  out  of  date  now,  have  laid  the  foundations  for  the  modern  in- 
struments, and  are,  therefore,  not  lightly  to  be  passed  over.  Mr. 
Shelford  Bidwell  shows  some  selenium  cells  and  a|5paratus  dealing 
with  telegraphic  photograph}'.  Of  course,  in  such  an  exhibition  the 
Cambridge  Scientific  Instrument  Co.  could  scarcely  be  left  out,  and  the 
best  way  of  describing  their  products  is  to  invite  our  readers  to  go  and  see 
them.  Most  modern  precision  instruments  are  represented,  including 
delicate  galvanometers  due  to  Ayrton  and  Mather,  Broca,  Einthoven. 
Dolezalek  and  Durldell.  An  oscillograph,  thermo-ammeter  and  magne- 
tic standard  due  to  Duddell,  standard  resistancesand  cellsare  also  found. 
Electricity  is  also  represented  in  the  section  devoted  to  oceanography, 
where  the  most  interesting  exhibits  are  tho.se  of  the  Eastern  Tele- 
grajjh  Co.,  showing  a  model  of  the  bed  of  the  Atlantic,  the  first  sub- 
marine message,  and  cables  covered  with  various  extraordinary  growths. 
The  National  Physical  Laboratory  have  taken  this  opportunity  of 
bringing  their  work  bafore  the  public,  a  special  section  lieing  devoted 
to  it.  It  is  mainly  of  the  illustrated  description,  showing  by  means 
of  photographs  the  new  laboratories  already  described  in  7'lie  Ehr- 
Irii-ian.  There  is,  however,  a  great  deal  of  apparatus,  including  .Mr. 
Campbell's  inductance  standard,  the  Clark  and  Weston  cadmium  cells, 
and  the  Ajrton  .Jones  current  weigher. 


PARLIAMENTARY  INTELLIGENCE. 


LONDON  ELECTRIC  SUPPLY  BILLS. 

Erratu.m. — In  our  report  of  .Mr.  K.  Wilmot  locale's  evidence  before  the 
Committee  on  Wednesday  lost,  in  the  l.")tii  line  the  figures  527  H.P.  should 
read  ••  5,720  H.r.  was  supplied  electrically." 


In  our  last  is:<ue  the  report  of  the  proceedings  before  tlic  House  of  Lords 
Comniittee  on  the  London  &  District  Electricity  Supply  Bill  was  con- 
tinued up  to  the  end  of  Mr.  Forbes'  evidence  on  Thursday  morning.  June 
4th.  Tlic  remaining  [lortion  of  the  evidence  in  opposition  to  the  bill 
is  given  below. 

Air.  A.  F.  Harhison,  secretary  of  the  City  of  Ijondon  Electric  Lighting 
Co.,  said  his  company  had  done  everything  iiossiblc  (o  |iiisli  power  supply, 
and  had  continuously  reduced  their  prices.  They  had  1.048  power  con- 
sumers, with  an  average  demand,  excluding  heating,  of  9-83  kv,-.  Exchid- 
ing  the  28  largest  consumers,  the  average  fell  to  4-45  kw.  Four  con- 
sumers took  over  200  kw.,  and  from  these  the  comjiany  derived  a  revenue 
of  £1 1 ,870.  Some  of  their  consumers  were  being  supplied  at  Jd.  per  unit. 
The  total  units  sold  for  power  purposes  represented' 27-1 9  per  cent,  of 
their  ]ircsent  load.  The  jiromoting  company  would  compete  for  £29.29(1 
of  his  comjiany's  revenue  in  respect  of  railway  companies,  public  lighting, 
and  users  of  over  250  kw.  .'Vs  mentioned  by  Mr.  H.  B.  Renwick.  of  the 
County  of  London  Company,  an  exhaustive  canvass  had  been  made  by 
the  present  undertakers  in  190ti-7  to  obtain  figures  as  to  the  total  horse- 
)iower  demand.  In  the  case  of  the  City  of  London  Com]iany's  area,  the 
canvass  showed  a  total  of  25.722  H.P.  of  various  kinds.  Of  this,  his  com- 
pany supplied  U),.500  H-P.,  and  3.9,50  h.p.  was  sup)ilied  by  other  com 
jianies.  making  14.4.50  H.P.  of  electric  power,  or  5(i  per  cent,  of  the  total 
]iower  in  use  in  the  company's  area.  .Since  the  canvass  had  been  made, 
tlie  use  of  electric  power  within  the  area  had  greatly  increased,  and  the 
total  now  supplied  was  19.899  H.P..  or  over  77  per  cent,  of  the  total  horse- 
jiower  within  the  area. 

Mr.  C.  P.  Sparks,  engineer-in-chief  of  the  (!ounty  of  London  Electric 
Supply  Co.,  questioned  the  accuracy  of  the  tables  put  in  by  the  pro- 
moters. Tables  10  and  10a  were  based  on  an  insufficient  knowledge  of 
\\liat  his  comjiaiiy  had  been  doing  during  the  last,  two  years.  The  pro- 
moters estimated  that  his  company's  increased  output  would  cost  Id.  per 
unit.  Witness  computed  it  would  not  cost  his  comp.my  more  than  O-Hlid. 
This  figure  was  based  ii)ion  his  actual  knowledge  of  the  diminished  cost 
at  which  increased  units  had  been  produced.  By  taking  their  supply 
from  the  promoting  company,  his  company  woidd  lose  £34,973  at  the 
estimated  prices,  or  £69,820  at  the  maximum  prices.     This  was  instead 
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of  saving  £29,899,  as  given  in  the  promoters'  tables.  He  considered  the 
chance  of  the  promoters  inducing  antliorised  distributors  to  take  energy 
was  very  remote.  His  company  could  extend  more  clieaply  than  the 
cost  would  be  to  the  new  lompany.  New  machinery  could  be  purchased 
at  a  price  nol  exceeding  £12  iicr  kw.  It  would  cost  the  promoting  com- 
|)any  for  m.ichincry  and  distributing  mains  about  £30  per  kw.  In  regaril 
In  the  projuised  station  at  IJarking,  Bankside  was  a  large  station  on  the 
side  of  the  ri\'er  with  similar  facilities.  The  coal  was  sea  borne,  and  the 
water  was  drawn  direct  from  the  river.  The  stations  at  Dartford,  Black- 
wall  and  Wandsworth  were  similarly  well  situated. 

-Mr.  Balfour  Browke.  K.C.  then  summed  up  the  case  against  the 
bill.      The  })reamble,  he  contended,  had  not  been  proved,  and  he  would 
ask  their  lordships  to  say  that  the  preamble  had  not  been  proved.     Al- 
though the  supply  of  electrical  energy  was  at  the  present  time  in  the 
hands  of  various  local  authorities  and  authorised  companies,  each  respec- 
tively having  powers  to  supply  in  certain  limited  areas,  necessitating  a 
large  number  of  sejiarate  generating  stations  and  thus  causing  the  sujiply 
to  be  undidy  expensive,  not  a  tittle  of  evidence  had  been  brought  before 
them  to  sho«-  that  electrical  energy  was  so  expensive  as  to  limit  its  use  ; 
indeed  evcrj-body  who  had  been  called  before  them  had  said  that  they  were 
getting  current  from  one  or  other  of  the  companies  or  local  authorities  at 
a  moderate  rate.     Of  course,  each  of  them  had  said  that  if  they  could  get 
it  cheaper  they  would  like  to  have  it.     The  position  of  the  companies  had. 
he  thought,  been  put  fairly  well  before  their  Lordships.     They  had  em- 
barked a  large  amount  of  cajiital  in  their  enterprises  for  supplying  light 
and  power  to  London.      Although   at   one  time  those  comjianies  were 
merely  electric  lighting  companies  he  thought  their  Lordships  would 
now  be  convinced  that  jion^er  supply  had  become  a  very  important  part 
of  their  business,  and  that  they  had  done  their  very  best  to  foster  and 
encourage  that  business,  and  had  succeeded  as  well  as  anybody  could 
expect  to  do  in  London.     There  were  certain  power  users  who  would  not 
take  electricity  until  their  steam  j)lant  was  worn  out.     In  the  City  they 
were  already  supplying  84  per  cent,  of  the  power  used  in  the  area.     When 
Mr.  Meiz's  bill  was  first  introduced  it  was  stated  that  the  existing  concerns 
only  supplied  something  under  7  per  cent,  of  the  power  used  in  the  London 
area.     That  was  a  startling  statement,  and  lecl  to  more  than  one  well- 
known  ])iiblic  man  expresshig  the  ojiinion  that  something  ought  to  be 
done  and  done  quickly  to  cheapen  electricity  for  jiower  jnirposes.     He 
thought  their  Lordshijis  would  be  satisfied  that  sufficient  evidence  had 
been  put  forward  by  the  companies  to  entirely  refute  Mr.  Jlerz's  state- 
ment.    Over  the  whole  area  of  London  the  companies  were  supplying 
4(i  jjer  cent,  of  the  jiossible  maximum  load  and  the  local  authorities  25 
per  cent.     The  companies  opposed  the  present  bill  because  in  the  first 
place  they  said  that  to  introduce  a  new  jjower  company  into  London  was 
a  breach  of  a  Parliamentary  bargain  :   secondly,  they  said  it  was  a  com- 
l)etitive  scheme  with  the  existent  companies,  as  it  would  go  far  to  take 
away  from  them  their  best  customers,  as  the  companies  covered  prac- 
tically all  the  ground  there  was  to  be  covered  ;    thirdly,  they  submitted 
that  there  was  no  one  in  any  of  their  areas  who  could  not  get  a  supply  at 
a  reasonalile  pi-ice.  and  that  tiierefore  there  was  no  room  for  this  new 
company  ;    fourthly,  that  the  .scheme  coulil  nol,  succed  financially  :    and 
fifthly,  th.it  no  return  could  be  made  by  the  ]iromoting  company  to  in- 
vestors for  years  except  out  of  capital,  aiul  that  coidd  be  done  by  any 
purch.isini;  authority.      He   submitted    that    the    problem    of  sup|)lying 
chea|i  electricity  to  London,  instead  of  bi'ing  solveil  by  the  passing  of 
this    bill,  wouM    be    jiostponed    indefinitely  and    the    progress   of    the 
existing  companies  would  be  stayed,  and  neither  party  wotdd  be  able  to 
proceed  owing  to  the  difficulty  of  getting  new  capital  for  so  many  con- 
cerns.    He  asked  their  Lordships  first  to  consider  the  matter  in  the  light 
of  the  Parliamentary  bargain.     They  had  been  authorised  by  Parliament 
to  supply  in  certain  districts,  being  at  the  same  time  put  under  certain 
restrictions,  which  to  some  extent  eripj)led  the  industry,  and  the  com- 
panies considered  that  they  were  entitled  to  the  protection  of  Parliament, 
Parliament  had  always  been  luiwilling,  after  having  given  a  concession. 
to  take  that  concession  away,  cither  directly  or  by  granting  powers  for  a 
competing  concern  in  the  same  industry.     It  wa.s'true  that  the  1888  AvX 
did  allow  a  certain  amount  of  competition,  but  such  comjietition,  he  sub- 
mitted, was  intended  only  to  be  between  the  two  kinds  of  current,  the 
lighting  companies  then  supplying  alternating  current,  which  at   that 
time  wa.s  not  considered  suitable  for  ])ower  users.     The  jiowers  of  the 
companies  were  restricted  under  their  orders  and  they  were  prohibited  from 
t'ettinj;  a  supply  from  a  neighbour,  but  if  they  were  given  the  ivtendi-d 
|powcrs  sought  so  tliut  they  coidil  imike  arrangements  with  ,dl  the  small 
<-oni|janiesoiit.side  the  area  to  turn  their  stations  into  large  power  stations. 
utilising  the  present  staticms  in  the  area  as  [ii'ak  load  stations,  they  would 
be  able  to  practically  carry  out  all  the  present  l>ill  Koiighl  to  do.      Com 
petition  had  been  foimd  to  be  disadvantageous  in  the  ca,se  of  gas  supply 
for  London,  why  therefore  should  it  be  brought  into  Iwing  in  the  case  of 
electricity  supply.     If  the  new  company  came  in  what  liecame  of  the 
existing  <ompanies'  42  years'  term,  the  period  for  which  they  were  to 
have  the  power  to  supply  free  of  lompelition.      It   would   be  a  serious 
thing,  rpiilc  outside  electricity  supply,  if  it   were  once  understood  that 
I'arliamenl.  having  t.nce  granted  a  i(inc<ssion  for  42  years,  nnd  capital 
having  been  raised  on  the  sirength  of  that  term,  should  do  anything  to 
injure  r)r  prejndicc  that  capital.      Competition  brought  in  at  this  stage 
woidd,  he  ur({ed.  be  unfair  competition.      On  the  Mtrength  of  the  42  years' 
■  oncession  free  from  ciunpelilion  they  had  raised  thc^  very  large  sum  of 
£U,(H)(I.(KMI.     The  (iromoters  of  the  presiiit  l>ill  said  they  did  nol  want 
till'  ai'lual  consunvrs,  but  they  would  supply  in  bulk  the  authorised  dis- 
IriliutorB.      It    was  absurd.   boMcver,   to  think   that    the  authorised  dis 
lidnitors  would  l.ikc  i  urrerit   from  tin-  new  nunpany  lo  enable  Ihini  to 
•  onipeir  more  per/celly  witli  IhcniselveH.     UnlcHs  tjio  nuthorisod  distri- 
butor»  took  current  the  new  eompnny  would  never  get  on  il.s  logn,  bo  that 


would  it  not  be  the  height  of  folly  for  the  authorised  distributors  to  take 
current  to  enable  a  new  competing  company  to  get  on  its  legs.  The  new 
com)iany  wo\dd.  therefore,  have  to  rely  on  individual  consumers,  and  it 
was  evident  that  they  would  have  to  get  them  from  the  existent  concerns. 
Their  only  chance  would  be  to  compete  for  the  large  users— that  is,  of 
over  2.'»0  k^\..  and  if  the  authorised  authorities  lost  their  largest  consu- 
mers they  would  have  to  increase  tlie  price  to  the  small  i-onsumcrs.  The 
Charhig  Cross  t'ompany  had  jiower  to  supply  in  bulk  in  How  aiul  other 
districts,  but  had  absolutely  failed  to  get  a  local  authority  to  take  current 
in  bulk  from  them.  The  new  comyiany  wotdd  com}iete  against  the  exist- 
ing companies  for  every  class  of  their  work.  The}'  would  compete  for 
public  lighting  for  instance,  which  was  a  valuable  load.  He  repre.sented 
there  eight  companies,  and  some  of  them  were  not  so  prosperous  as  others. 
It  was  possible  that  the  new  company  under  their  powers  m  clause  7S 
might  buy  out  one  of  those  companies  and  wotdd  then  come  into  direct 
competition  with  the  other  companies.  As  to  finance,  he  did  not  think 
the  ])romoters,  if  they  got  the  bill  through,  would  be  able  to  get  their 
capital,  but  what  they  would  have  would  be  something  to  negotiate  with 
the  existing  companies.  If  the  bill  went  through  and  the  promoters 
could  not  get  their  ca])ital  it  would  harm  the  existing  companies  as  it 
would  prevent  them  raising  additional  capital  with  such  a  competitive 
bill  hovering  over  their  heads.  It  had  been  admitted  in  evidence  that 
the  promoters  could  not  get  their  capital  unless  they  had  contracts  to 
justify  such  a  capital,  and  he  thought  he  had  shown  that  they  would  not 
l)e  able  to  get  such  contract.s. 

Jlr.  Ci.E.iSE,  interrupting,  asked  permission  to  state  at  that  point  the 
position  with  regard  to  the  London  County  Council  from  the  financial 
standpoint.  The  Council  was  atixious  that  their  Lordships  should  be 
satisfied  that  the  bill,  if  it  was  to  go  througli,  shoidd  solve  the  question  of 
power  supply  for  London  eflfectively,  and  that  the  capital  should  be 
guaranteed  in  such  a  way  that  it  was  sure  to  be  raised. 

The  Chairman  said  the  point  was  that  the  financial  guarantees  should 
be  ample  to  enable  the  company  to  go  forward  with  its  work. 

Mr.  Bai.foi'r  Browne,  continuing,  said  he  thought  there  was  little 
chance  of  the  company  raising  its  capital,  and  that  the  bill,  if  it  passed, 
would  fail  to  be  carried  out.  The  real  solution  of  tlic  question  of  power 
supply  for  London  would  be  shown  in  the  bill  which  he  woidd  have  the 
honour  of  jiresenting  later  on.  There  would  be  no  difliculty  in  their 
getting  the  £l,00l),000  required  if  their  bill  went  through  alone,  but  it 
could  doubtless  be  raised  even  if  the  present  bill  were  passed  and  the  pro- 
moters of  that  measure  were  also  in  the  market  for  money. 

The  Committee  then  adjourned  to  the  llith  inst.,  the  Chairman  inti- 
mating that  in  the  interim  the  promoters  might  possibly  be  able  to  come 
to  an  arrangement  with  the  county  councils  as  to  a  mutually  acceptable 
purchase  clau.se. 

A  Science  Museum.^In  the  House  of  Commons  last  week  Sir  Wm. 
Anson  asked  the  President  of  the  Board  of  Education  whether,  having 
regard  to  the  insufficiency  of  the  present  temporary  buildings  at  South 
Kensington  for  the  housing  and  display  of  the  collections  of  scientific 
instruments  and  apjiaratus  belonging  to  the  Government,  ami  to  the 
inijiortancc  of  making  Ihi'se  collections  useful  to  teachers  and  students 
of  science,  and  to  the  Imperial  ( 'ollc5i<'  of  Siicui'c  and  Technology,  he 
woulcl  consifler  the  ad\isability  of  cri'ct  ing  ;i  suit  .able  building  fov  a  science 
museum  on  the  site  of  the  existing  temporarv  galleries. 

Air.  McKlSNiiN  WiioD,  who  replied,  said  he  thought  it  would  be  emi- 
nently desirable  that  there  should  be  a  science  museum  properly  housed 
in  immediate  proximity  to  the  Imperial  College  of  .Science  and  Techno- 
logy, and  if  the  Commissioners  of  the  ISol  Exhibition  were  in  a  position 
to  co-operate,  he  would  bring  the  matter  under  the  notice  of  the  Chan- 
cellor of  the  Exchequer;  but  any  steps  requiring  financial  assistance 
from  the  (iovcrnmcnt  could  oidy  be  undertaken  with  due  regard  to  the 
general  calls  ujion  the  Exchequer. 


LEGAL  INTELLIGENCE. 

-     ------    -   — 

■Workmen'-s  Compensation. 

Last  week  the  Court  of  .\ppeal(thc  .M.istcr  of  the  Holls  and  Lords.fus 
ti(cs  H\uklcv  and  KcniU'dy)  hear.l  an  appeal  in  the  case  Fitzgerald  n" 
W.  (i.  Clarke  A-  Son.  by  the  applicant  for  icuu]iciisation  from  a  decision 
of  .lucluc  .Sin_\'l\'.  at  How  (Ltuidon)  Co\utt_\'  Coiu't.  It  appeared  that 
Eilzgcr.dd  was  a  worknmn  in  ri-spondenis'  f.iclorv  to  fill  boxes  with 
biscuits.  On  the  ]iremises  there  was  a  crane  to  lift  sacks  of  material  to 
the  dillerent  doors,  and  one  morning,  while  at  work  on  the  ground  lloor, 
he  heard  one  of  the  workmen  say:  "  l/Ct's  hang  him.  "  At  the  same 
moment  he  felt  the  hook  at  the  end  of  the  chain  attached  lo  the  ernno 
slipped  tinder  his  necktie,  and  he  was  whirled  upw.-ird.  WhtMi  llie  erjine 
had  lifted  him  about  .'"ill  ft.  from  the  ground  the  necktie  gave  way;  he  was 
dashed  to  the  uroiinil.  and  so  bailly  injured  that  he  was  a  cripple  for  life. 
The  judge  buind  that  there  h.id  nol  been  an  "  accident."  beenuse  the  men 
only  iiitcndeil  to  play  a  practical  jok>-  upon  him. 

I''or  respondents  it  was  said  that  the  men  had  been  priv-ecuted  and  con- 
viclcd  of  doiny  the  applicant  greviiuis  boilily  harm. 

.\flcr  hearing  legal  argument  for  applicinl.  nnd  without  calling  on 
counsel  for  respondents,  tile  Ma.sti-:r  of  Till:  Hot. i„s  said  he  thought  ihry 
wcri'  bound  by  .\rmilage  e.  Lancashire  iV  ^■orkshire  Hallway  Co.  lo  dis- 
miss the  appeal,  and  to  hold  that  the  iMiiphn'ers  were  not  liable  for  the 
tortinuM  act  of  appliiant's  fellow  wdikrucn.  The  aicident  could  nol  be 
said  to  .irise  out  of  bis  cMipjoyunnt.  but  was  the  result  of  a  cruel  praelieal 
joke  and  had  no  relation  lo  liis  employ iiienl. 

The  Ijordn  .Ttisticps  coneiirred. 
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MUNICIPAL,  FOREIGN  &  GENERAL  NOTES. 

APPOINTMENTS  VACANT  AND  FILLED. 

A  superintendent  is  wanted  for  electrical  mxnufacturing  shop. 
Applicants  must  have  had  first-claaa  experience  in  the  manufacture 
of  alteniatinj;  and  dii'ect-currcnt  inachinery  of  all  sizes  and  shapes 
and  nnist  be  thoroushly  capable  of  nianap;ing  men.  Applications  to 
Messrs.  Nickers,  Sons  &  Maxim,  SliclVielJ.     See  an  advertisement. 

An  engineer  is  required  for  a  company  now  forming.  Salary 
i400  rising  to  jETOO,  to  a  thoroughly  capable  and  qualified  man. 
lurinan  and  French  advantageous.     See  an  advertisement. 

Carlisle  Corporation  rcciuire  a  station  superintendent  for  their 
electricity  works.  Salary  i'lM.  Applications  to  City  Electrical 
Engineer  by  Tune  15. 

The  Govtrnors  of  the  Northern  Polytechnic  Institute,  London, 
invite  applications  for  the  position  of  head  of  the  physics  and  elec- 
trical engineering  department.  Salary  £300  per  annum.  Applica- 
tions to  the  Clerk  by  .June  29. 

At  their  last  meeting  Liverpool  City  Council  confirmed  the  re- 
commendation of  the  Tramways  and  Electric  Power  and  Lighting 
committee  to  appoint  Mr.  C.W.  Mallins,  A.I.E.E.,  general  manager 
of  the  Corporation  tramways. 

Mr.  Maliiiis  has  been  connected  with  the  Liverpool  tramways  lor 
upwards  of  34  years,  ami  became  tratiit  manager  when  tlie  Corpora- 
tion took  over  the  umlertaking  from  the  Liverpool  United  Tramways 
S  Omnilnis  Co.  in  September,  1897.  Since  this  time  an  enormous 
development  has  taken  place  in  connection  with  tlie  tiann\ays.  The 
passenjrers  carricil  have  incre.i.sed  from  3R,'I09,084  to  124,043,239,  the 
receipts  from  £200,743  to  £,S72,822,  the  carmileacrc  f:om  6,013,182  to 
1?.381,799,  vcbicle.^i  in  service  267  fo  505.  £182,662  lias  been  banded 
over  to  relief  of  rates,  anil  £975,173  set  a>-'idc  towards  rcilemplion  of 
capital  anil  to  leseive,  renewal  anil  depreciation  account.  Mr.  Mallins 
has  placeil  .-^tveral  of  liis  inventions  at  the  disposal  of  the  Corporation, 
notably  bis  patent  sandinc;  device,  which  has  been  the  means  of  pre- 
venting numeions  acciilents  and  inspiring  the  drivers  with  greatly 
increa.sed  conlldence  in  handling  their  cars  on  steep  gradients  ;  also 
his  imtent  ticket  puncb,  with  which  the  Liverpool  tramway  service 
has  been  cipiipped.  This  is  giving  every  satisfaction,  resulting  in  con- 
siderable financial  gain  to  the  department.  Since  the  death  of  the 
late  Mr.  C.  R.  Bellamy,  Mr.  Mallins  has  practically  carried  out  tbo 
duties  of  general  manager,  and  his  appointment  may  be  said  to  be  the 
natural  outcome  of  bis  services  in  that  capacity. 

Sunderland  Corporation  have  appointed  Mr.  V.  A.  Mundclla, 
M.A.,  Pi.Sc,  head  of  the  Physics  and  Electrical  Engineering  depart- 
ment of  the  Northern  Polytechnic  Institute  (London,  N.)  as  prin- 
cipal of  Sunderland  Technical  College,  at  a  salary  of  i.'oOO  per 
annum.  Dr.  Baker,  the  acting  principal  of  the  College,  was  also  a 
candidate  for  the  principalship,  but  some  of  the  members  thought 
the  principal  should  be  a  physicist  and  not  a  chemist,  and  conse- 
quently the  recommendation  of  the  Sunderland  Education  com- 
mittee to  appoint  Mr.  Mundella  was  approved  at  the  Council 
meeting  on  Wednesday. 

Mr.  C.  Olsson,  acting  electrical  engineer  of  the  New  Hillgrove 
X.S.W.)  Proprietary  Mines,  has  been  appointed  instructor  in  elec- 
tricity at  the  New  Hillgrove  Technical  College,  in  succession  to  Mr. 
H.  .I.Wright,  who  has  vacated  that  position,  as  well  as  the  post  of 
electrical  engineer  to  the  company,  in  order  to  assist  in  carrying 
out  an  electric  power  scheme  in  Victorian  mines. 

Mr.  G.  L.  Kirk  has  been  appointed  engineer  and  manager  of  the 
Sheerness  &  District  Electric  Power  &  Traction  Co.,  in  succession 
to  Mr.  A.  A.  Watkins,  who  goes  to  Musselburgh. 

EDUCATIONAL  NOTICE. 

East  London  College.  -A  course  of  three  lectures  on  "  Recent 
Developments  in  Electric  Lighting ''  will  be  given  by  Prof.  .1.  T. 
Morris,  M.I.E.  E.,  at  8  p.m.  on  Mondays,  June  15,  22  and  2",l. 
Admission  free  by  tickets.  Application  to  the  Registrar  of  the 
College.  Sir  Wm!  H.  White,  K.C.B  ,  F.Pi.S,,  will  preside  at  the  first 
of  the  three  lectures. 

Australasia. — The  new  plant  at  the  Zeehan  (Tasmania)  elec- 
tricity works  is  now  complete. 

The  plant  includes  an  undertired  multi-tubular  boiler  capable  of 
evaporating  from  2,5C0  lb.  to  3,000  lb.  of  water  per  hour,  a  2  n.f.  elec- 
tric feed  pump,  a  165K.Hr.  Alley  &  Maclellan  high-speed  engine 
direct  coupled  to  Parker  dynamos,  giving  110  kw.  at  220  or  440  volts, 
a  222  cell  203  ampere-hour  Tudor  batter}',  a  balancer  booster  outfit, 
consisting  of  four  macliirics,  cacli  balancer  being  of  a  capacity  of 
31  amperes  at  22i)  volts  and  the  boosters  35  amperes,  75  volts,  and  a 
iSilician  marble  switchboard.  -Six  miles  of  additional  feeders  have  been 
erected  and  50  additional  consumers  connected.  A  demand  is  develo|)- 
iiig  for  motors,  electric  irons  and  fans,  &c. 

Electricity  works  are  to  be  erected  at  Camperdown  (Victoria),  a 
town  of  2,003  inhabitants. 

Broken  Hill  N'.S.W.)  Council  were  authorised  in  1905  to  purchase 
electric  lighting  |ilant,  but  the  ratepayers  have  now  refused  to  vote 
for  a  special  lighting  rate,  so  that  the  plant  which  has  been  purchased 
cannot  be  used. 


The  "  Australian  Mining  Standard  "  states  that  the  final  arrange- 
ments «ere  recently  completed  for  the  purchase  by  Sydney  CAty 
Council  of  the  undertaking  of  tbo  Strand  Electric  Light  Co.  at 
£45,000. 

The  Arcadia  t.'o.'s  undertaking  is  also  being  acquired  by  the  Cor- 
poration. 

Bacup.— The  Electricity  sub  committee  have  been  instructed  to 
prepare  and  submit  particulars  of  a  scheme  of  electricity  supply  for 
the  district. 

Barking. — Negotiations  are  said  to  be  proceeding  between  Jthe 
Electricity  committee  and  the  promoters  of  the  London  and  Dis- 
trict Electricity  Supply  Bill  with  regard  to  the  transfer  of  the  Coun- 
cil's electric  lighting  undertaking. 

Bath. — The  documents  in  connection  with  the  sale  of  the  muni- 
cipal electricity  works  to  Mr.  E.  Schenk  have  been  exchanged,  and 
a  cheque  for  the  amount  of  the  deposit  (i'22,;)0O)  has  been  received 
by  the  Town  Clerk.  The  sale  is  subject  to  the  consent  of  the  Board 
of  Trade. 

Bournemouth  Tramway  Accident.— The  Board  of  Trade  inquiry 
into  this  accident  was  concluded  on  Wednesday. 

Driver  Wii.tox  stated  that  be  was  30  years  of  age,  liad  been  in  the 
employment  of  the  Corporation  for  over  five  years  as  cleaner,  con- 
ductor, and  then  as  driver.  On  the  day  of  the  accident  be  took  over 
the  car  from  driver  Allen,  but  the  latter  s.aid  nothing  about  the  car, 
and  he  assumed  it  was  all  right.  Ho  did  not  notice  there  were  three 
magnetic  shoe  brakes  working  instead  of  four.  He  usually  used  the 
band  brake  only  on  level  routes,  and  the  magnetic  brakes  on  gradients 
.ind  emergencies.  On  the  juurney  to  Poole  be  comiueiiced  descending 
Constitution  Hill  with  the  magnetic  Ijiakc  applied,  .-uid  increased  it  to 
four  notches,  keeping  the  car  to  four  or  five  miles  an  hour. 

The  rNsPKCTim:  What  did  you  do  to  tlic  bandies  of  No.  I  controller 
at  tlic  Poole  tevmiiiiis/— I  took  them  oil' in  flic  ordinary  w.-iy. 

Did  tbey  slip  at  all  .'—1  had  no  diflicidty.  I  took  lliciii  ofl'  at  the  first 
time,  in  tlie  ordinary  wa}'. 

Von  bad  your  large  liandle  in  the  off  position  before  you  reached 
the  terminus  r—Ves,  aiul  when  I  stopped  I  simply  ]iullcil  the  rever- 
sing key,  or  the  smaller  handle,  from  the  forward  position  into  the  olV 
position,  and  lifted  them  o(T  together. 

Did  you  use  the  magnetic  brakes  at  all  on  the  return  journey  from 
Poole  till  you  came  to  this  liill  ? — No,  sir. 

Was  it  a  good  rail  / — Ves.  In  places  where  the  water  cart  bad  been 
it  was  a  bit  greasy. 

When  you  started  from  the  brow  of  the  hill,  what  happtned  ?— The 
band  brake  was  in  use,  and  was  applied  before  I  started.  I  started 
the  car  to  run  about  3  to  4  miles  an  hour,  then  I  knocked  off  the  power 
and  applied  three  iiotchEs  of  the  magnetic  brake. 

What  was  the  efl'ect  of  the  .iiiplicatioii  of  the  brakes?— Nil  ;  there 
was  no  work  on  the  brakes. 

You  bad  then  three  notches? — Ves,  and  then  noticing  it  bad  no 
elfect  I  a|>pliefl  another  notch.  By  the  time  the  car  had  run  a  car's 
length  I  had  found  that  the  motors  did  not  seem  to  make  the  usual 
bumming  noise.  Generally  the  bumming  noise  comes  after  acar's  length. 

Did  you  by  that  time  know  that  the  brake  had  failed?— No.  I 
thought  it  had  missed  contact  on  one  of  the  notches.  I  still  worked 
more  notches  of  the  magnetic  brake  and  was  using  sand,  but  with  no 
effect. 

What  was  the  s]5eed?— 10  to  12  miles  an  hour,  or  perhaps  a  little 
more. 

You  then  brought  the  handle  round  into  the  off  position  to  let  it  run 
free  round  the  curve  V — Y'es. 

And  stop  it  on  the  opposite  side  of  the  curve  ? — I  knew  very  well  1 
could  not  stop  it  on  the  curve. 

How  were  you  going  to  stop?— I  was  applying  my  magnetic  brake 
r.otchcs  again  as  I  was  going  round  tbo  corner. 

Y'ou  made  a  second  attempt  to  stop  the  car  as  it  got  i-ound  the 
corner  ? —Y'es.  Soon  after  I  jmlled  liacli  my  reversing  lever  into  the 
liackward  position  and  worked  my  power  notches. 

What  was  the  result  ?— Nil.  Instead  of  checking,  as  I  was  confident 
it  would  on  the  curve,  it  \\  as  nil.  Instead  gf  pulling  up  it  pushed  me 
for\^■arll. 

\Miat  was  the  speed  the  car  bad  got  up  then  ? — It  must  have  been 
20  to  26  miles  an  hour.  My  band  brake  was  on  as  hard  .as  it  was  pos- 
sililo,  but  it  did  not  check  the  car. 

At  the  conclusion  of  the  driver's  evidence  several  witnesses  were  re- 
called to  correct  or  m.aintaiii  statements  previou.''ly  made,  and  Mr.  P.  S. 
Turner,  electrical  engineer,  BritLsb  Westingbouse  Co.,  gave  details 
of  the  construction  of  the  electric  controllers  supjilied  to  the  car. 

At  the  adjourned  inquest  yesterday  (Thursday)  the  jury  returned 
the  following  verdict :  "  Acciilental  death,  caused  by  the  car  getting 
out  of  control  owing  to  the  defective  controller.''  Tbo  driver  was 
exonerated  from  blame.  The  jury  recommended  that  more  practical 
supervision  should  be  exerci.scd  over  tlie  cars  before  leaving  the  depot. 
Chester.— The  Corporation  recently  decided,  on  the  recommen- 
dation of  the  Lighting  committee,  to  supply  consumers  cf  more 
than  2.'i,000  units  per  annum  for  power  with  energy  for  lighting  at 
power  rates,  provided  the  consumption  for  liglitiug  does  not  exceed 
10  per  cent,  of  the  demand  for  power. 

Colchester.  —Some  time  ago  an  action  wjs  commenced  against 
the  Corporation  to  restrain  an  alleged  nuisance  by  vibration,  &o ,  at 
the  electricity  works. 

The  matter  was  before  the  Council  in  committee  last  week,  when  it 
was  proposed  to  establish  an  auxiliary  generating  station.     The  con- 
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suiting  engineers  and  architect,  and  the  Council  in  committee,  recom- 
mended tlie  Council  to  authorise  the  preparation  of  a  sclieme.  The 
Electricity  Supplj-  committee  stated  tluit  a  special  report  had  been 
jjrepared  by  the  consulting  engineers  (Messrs.  Lacey,  Sillar  &  Leigh) 
on  the  question  of  an  auxiliary  station,  and  they  recommendeil  that 
application  be  made  to  the  L.G.  Board  for  sanction  to  borrow  moneys 
for  the  cost  of  the  works.  Messrs  Lacey,  Sillar  &  Leigti  would  pre- 
pare plans,  specifications  and  estimates,  and  supervise  the  work  at 
5  percent,  on  the  capital  expenditure  inclusive  of  the  quantities  which 
they  would  take  out. 

The  Council  liave  postponed  consideration  of  the  matter  and  fur- 
ther expert  .advice  is  to  be  obtained. 

The  Lighting  committee  have  considered  the  special  report  of  the 
borough  surveyor  as  to  the  cost  of  converting  691  incandescent  gas 
lamps  and  316  Neriist  and  incandescent  electric  lamps  to  osrani  lamps. 
The  conversion  of  691  ga^i  lamps  to  osrams  would  cost  £2,295.  lis.  lid. : 
conversion  of  316  Nernsts  to  osrams,  £371.  6s.  ;  maintenance  jier 
animm  of  691  incandescent  gas  lamps  would  cost  £1.799.  9s.  7d. ;  esti- 
mated cost  if  replaced  by  osrams,  £2,075  :  cost  |)er  annum  of  main- 
tenance of  316  electric  lamps,  £l,2iP.  12s  6d.  ;  and  estimated  cost  if 
replaced  by  osrams,  £1,C82  10s.  It  has  been  decided  that  the  present 
Nernst  lamps  be  rejilaced  by  nsram  lamps  as  renewals  become  neces- 
sary ;  and  that  as  an  experiment  new  210  volt  single  60c. p.  o.sram 
lamps  be  fitted  to  (a)  the  existing  16  c. p.  incandescent  electric  lamps 
and  (/')  six  lamps  now  liglited  by  Xernst  lamps. 

Electricity  in  Mining— The  new  electric  power  station  at  t'-.e 
Randfontein  Estates,  South  Africa,  will  liave  a  capacity  of  about 
10,000  kw.  The  plant  will  include  Parsons  turbo  generators  and 
Babcock  &  Wilcox  boilers.  The  first  section  of  the  plant  is  reported 
to  be  nearing  completion. 

Electricity  Supply  in  Belgium. — "  Engineering  "  states  that  the 
Belgian  Government  has  granted  concessions  for  large  power  stations 
in  Brussels,  Antwerp,  Ostend  and  Charleroi.  The  concessions  are 
for  2")  years,  at  the  expiration  of  which  period  the  whole  plant  will 
become  the  property  of  the  Government,  which  reserves  the  right  of 
supervision  and  earlier  purchase.  The  light  railways  are  to  becon- 
veited  to  electric  traction,  and  the  State  contractors  will  have  the 
privilege  of  supplying  current  to  the  Government  and  the  railways. 

Gillingham — Some  time  ago  an  inquiry  was  held  on  behalf  of 
the  L.G.  Hoard  into  the  application  of  the  Council  for  sanction  to 
borrow  i'.'i,000  for  extensions  of  the  electricity  undertaking,  but 
the  Board  now  intimate  that,  in  view  of  the  report  of  their  inspector 
(Major  Stewart)  they  consider  it  desirable  that  there  should  be  a 
thorough  investigation  into  the  matter  before  any  further  loan  is 
sanctioned,  and  that  Inspector  Hooper  has  baen  instructed  to  make 
such  inves  igation. 

Glasgow. — Last  week  the  Corporation  adopted  a  report  of  the 
Finance  committee  and  the  special  committee  on  Telephones  recom- 
mending that  the  whole  of  the  deficiency  (about  £16,000)  which 
had  .arisen  in  connection  with  the  transfer  of  the  Corporation  tele- 
phone undertaking  to  the  Government  he  paid  out  of  the  revenues 
of  the  Common  Good,  liquidation  of  the  deficiency  to  be  spread 
over  a  period  of  five  jears. 

This  decision  is  subject  to  a  provisional  order  being  obtained  to 
legalise  the  course  a-lopted ;  otlierwiso  the  deliciency  will  have  to 
bo  made  good  out  of  the  rates. 

Treasurer  Stkvknsiin  said  he  thought  there  was  nothing  extra- 
ordinary in  the  recommendation  of  the  committee.  When  the  in(|uiry 
was  held  shortly  before  tliey  obtained  their  telephone  licence  there 
were  4,700  subscriliers  and  44  call  oHiee.s.  When  they  .-oM  their  tile- 
))hono  undertaking  there  were  in  (il.-i.sgow  40,177  telephone  and  1.355 
f.ill  cilices.  That  number  was  greatly  in  excess  of  the  tulal  number 
iif  telephones  in  tlie  live  chief  towns  of  Kngland,  leaving  out  London, 
lie  thought  he  «,ik  entitled  losay  that  the  Common  (iood— that  was 
to  say  the  good  of  the  whole  city— bonelited  enormously  by  the  action 
of  the  Cor|)oratiiin  in  the  matter,  and  that  the  tiilling  payment  of 
£16,000  was  very  little  in  (■onqiarison  with  llio  bcn'jfit  receiveil. 

Ml'.  Kim;  moved  that  thS  minute  be  ..<cnt  liack  fur  further  considora 
tion,  a.-  the  £16,000,  he  contended,  w.is  a  bad  debt. 

-Mr.  .Mvr.Ks,  town  clerk,  wils  asked  to  give  his  opinion,  and  .s.iid  that 
all  expenses  incurred  in  connection  witli  the  exercise  of  the  telepborn; 
licence— that  was,  the  deficiency,  barring  the  preliminary  expenses- 
should  nr)t  be  charged  to  the  Common  Cood.  but  were  chargeable, 
according  to  law,  against  the  rnt<?s. 

The  Loiin  I'lioMisT  s.iiil  it  was  obvious  they  were  in  ii  diHicully. 
The  CoriHiration  was  peilcetly  willing  that  this  sum,  seeing  it  was  not 
II  very  largo  sum,  sliould  be  paid  out  of  the  Common  (iooil  lalhcr 
than  be  charged  on  the  rates,  but  I  hey  were  confronted  with  (lie 
opinion  of  the  town  dork,  which  he  a<:eciitcd.  Ife  thought,  however, 
they  inighl  well  pass  the  minute  to  day,  subject  to  the  approval  of 
riirtiainrnt  being  r>btained. 

Qovan.— The  Council  decided  on  Monday  to  apply  for  increased 
borrowing  powers  to  the  extent  of  f2:i,000  for  extensions  of  llio  clec 
Irieity  dcpiirtnient  during  the  next  four  years.  The  capital  expen- 
diture to  date  is  X'l'2r),lH().  7s.  7d. 

India.— "  Indian  I'.ngincering  "  sayg  tho  East  Indian  Uailw.iy 
(;o.  now  supply  portabia  electric  fans  to  travellers  on  thoir  lino 
during  tho  hot  weather. 

Stone  A  Co.'s  electric  carriage  lighting  apparatus  to  tlin  value  of 
XI, 200  has  just  been  received  by  the  same  railway  company. 


Institute  of  Metals. — A  meeting  was  held  at  the  Institution  of 
Mechanical  Engineers,  London,  on  Wednesdiy,  to  inaugurate  the 
formation  of  an  Institute  of  Metals.  The  meeting  was  well  at- 
tended, and  Sir  WUliam  White  presided.  (Particulars  of  the  steps 
already  taken  to  form  this  Institute  were  published  in  The  Electrician 
for  Jlarch  20.  p.  89 1,  and  May  22,  p.  230.) 

Sir  \Vm.  Wiiitk  said  he  thought  it  would  be  no  breach  of  confidence 
to  say  that  the  proposed  formation  of  the  society  was  warmly  wel- 
comed by  the  mechanical  engineers,  who  would  give  it  hearty  support. 
The  proposed  field  of  work  must  ha\e  a  common  frontier  with  the 
Institute  of  Mining  and  Metallurgy,  and  they  had  Prof.  Garland  with 
them  in  full  symi)athv — theimmediate  past  president  of  the  Institute, 
which  clearlj-  indicated  the  attitude  of  that  Institute.  The  truth 
was  that,  as  knowledge  increased,  it  became  absolutely  necessary  to 
I  form  these  .specialist  societies.  200  years  ago  the  Royal  Society 
<lealt  with  all  branches  of  pure  science,  and  dealt  with  them 
.adequately,  Imt  now  they  had  a  nuaibcr  of  other  societies  created  out 
of  the  Koyal  Society,  but  still  closely  related  to  it  and  carr\ing 
on  independent  investigation.  It  was  exactly  the  same  with  reL'ard  to 
applied  science.  The  Institution  of  Civil  Engineers  was  for  a  time 
suHirient,  but  there  came  a  time  when,  in  .a  somewhat  violent  m.anner, 
there  was  cre.atedthelnstitu  tion  of  Mechanical  Engineers,which  asserted 
its  indejjendenceand  its  right  to  an  independent  existence.  Each  firm 
or  individual  who  joined  the  Institute  would  retain  their  individual 
rights  of  discretion  in  deciding  to  what  extent  works  should  be  visitetl. 
The  Institute  wasnot  establishedtoattempttocapturetr.adesecrets.  He 
moved  a  resolution  to  the  effect  that  in  view  of  the  widely  recognised 
need  for  a  medium  of  communication  and  the  f.dvancement  of  know- 
ledge in  connection  with  the  production,  manufacture  and  use  of  non- 
ferrous  metals,  a  society  to  be  called  the  Institute  of  Metals  should  bo 
constituted. 

Sir  FoRTES(  IE  Flann'euy  seconded,  and,  after  discu-ssion,  the  resolu- 
tion was  carried  unanimously,  and  Sir  William  White  was  elected  fir.st 
president. 

The  annual  subsciiption  is  £2.  2s.,  with  no  entrance  fee  at  present. 

Islington  (London).— It  has  been  decided  to  spend  i.'3,;'i60  on  the 
extension  of  the  electricity  undertaking,  and  the  L.C.C  is  to  be 
asked  to  sanction  a  loan  for  this  amount. 

Johannesburg.  —  The  "  British  and  South  African  Export 
Gazette"  states  tint  Mr.  W.  A.  Harper,  consulting  engineer  to 
Messrs.  Beardmore  &  Co.,  guarantors  for  the  .lohannesburg  elec- 
tricity works  gas  engine  contract,  has  intimated  that  Messrs.  Beard- 
more  intend  to  put  the  gas  plant  in  working  order  immediately,  and 
he  is  of  opinion  that  the  gas-producing  portion  of  the  plant  is  every- 
thing that  cjn  be  desired,  with  slight  modifications,  to  suit  the 
Transvaal  coal.  The  engines  have  been  damaged  by  "  dirty,  tarry 
gas."  The  Council's  attitudeon  thematter  has  not  been  made  public. 

Light  Railways. — The  report  of  the  Light  Kaihvay  Commissioners 
and  of  the  proceedings  of  the  Board  of  Tr.ade  under  the  Light  llail- 
ways  Act,  ls96.  for  the  year  ended  Dec.  HI  has  been  issued. 

-At  Dec.  31,  1".I06.  16  orders  werL  liefore  the  Board  aw.iiling  con- 
firmation ;  11  of  tlie.se  were  confirmed  in  1907,  one  ha,s  .since  been  coii- 
lirmod  and  four  are  held  over.  During  1907  22  fresh  ordeis  were 
submitted  to  the  Bo.ird  by  the  Light  Hallway  Commissioners  for 
confirmation.  14  of  the  orders  submitted  during  1907,  in  adilition  to 
the  11  aljove  referred  to,  making  25  orders  in  all,  were  confirmed  by 
the  I5o.ii'<l  in  the  course  of  the  voir.  In  no  case  did  the  Hoard  refuse 
to  confirm  an  order. 

The  Light  RaiUv.iy  Commissioners  state  that  .a  total  of  565  applica- 
tions for  orders  to  authorise  light  railways  (including  82  applioatioiis 
for  anien<ling  onlersi  have  been  made  since  ihe  commenccmcnl  of  the 
Act.  In  respect  of  351  applications  orders  have  lieen  submitted  to  the 
Board  of  Trade  for  conlimation  ;  eight  other  applications,  in  respect  of 
which  orders  arc  under  .settlement,  have  been  approved  by  the  Com- 
missioners and  194  applications  have  lieen  rejecleilor  withdi:iwn  The 
decisions  with  respect  to  three  applicatior.s  have  been  (leforie<l,  and 
p.iiie  new  .-q)plications  made  in  No\ember  last  remain  to  be  eonsidcr.-d. 

Penny  Post.  Last  week  wc  announced  tho  advent  of  penny 
postage  for  letters  to  the  I'nited  States  of -Xinerica  on  Oct.  I.  It  is  now 
announced  tliat  wherever  tlio  British  I'osl  Olliu'c  maintains  an 
agency  in  Morocco,  as  and  from  tho  l.'ith  inst.,  tlio  postage  will  be 
Id.  per  07..  This  applies  to  .\lcazar,  Casa  lilanca,  Fez,  I,arache, 
JIazagan,  Mequinez,  Mogador,  llabat,  Salli,  Tangier  and  Tctuan. 

Personal, — The  principal  prize  of  2'10  guineas  offered  by  the 
.\merican  Co-operative  I'^leclrical  Development  .\ssociation  for  a 
canvasser's  liandbook  dealing  with  data  concerning  electric  light, 
heat  and  power  useful  to  canvassers  and  central  station  managers, 
has  boon  awarded  to  Mr.  U.  Borlasc  Matthews,  Wh.l'.x.,  A.M.I.CE., 
the  only  successful  English  competitor.  'J'here  were  between  50 
and  tiO  manuscripts  submitted. 

Presentations.  Tlio  stall  of  the  Sheernoas  &  District  Electric 
Power  il'l'raction  Co.  luadea  presentation  to  Mr.  .\.  .\.  WaiUins  (late 
manager)  and  .Mrs.  Watkins,  on  Mr  Watkins's  departure  for  Mus- 
selburgh. 

Tho  mnmbers  of  Halifax  Council  Imvo  presented  an  oak  roll  top 
desk  to  Mr.  F.  Spmcer,  late  tramways  nianagpr. 

Provisional  Order  Transfer.  Fonnrtl  notice  lias  been  given  of 
the  intention  of  Until  Corporation  lolransf  r  toihe  lUth  .V  District 
Eleclric  Supply  Co,  (Ltd.)  their  powers,  works,  *o.,  under  their 
electric  ligbling  order,  IS'.MJ-     The  tiansrer  is  to  be  (or  MO  years, 
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and  after  that  period  in  perpetuity,  provided  there  Ims  been  no 
breach  of  covenant.  The  pecuniary  consideration  is  X'U)-2,il39,  of 
which  l'22."iOO  lias  been  paid,  the  remainder  being  payable  by  30 
annual  instalments  withiii  percent",  interest  on  the  unpaid  balance. 
The  present  scale  of  charges  for  current  is  to  be  the  maximum,  and 
after  payment  of  4  per  cent,  dividend  the  company  are  bound  to 
apply  the  surplus  profits  to  reducing  the  price  from  ^)d.  to  4d.,  and 
ihey  are  bound  to  spend  i£;!0,000  in  is  months  on  extensions, 
£i6,00O  beng  on  works  in  the  City  of  Bath. 

Kochdale. — Sanction  has  been  received  to  a  loan  of  £'21,5r)0  for 
cleciniity  supply,  including  £4, IS'2  for  excess  expenditure. 

Eotherham  — -Vn  unopposed  inquiry  has  been  held  into  the 
applicilion  of  the  Corporation  to  borrow  i'iJ.iiOO  for  extensions  of 
ihe  electricity  undertaking. 

The  l>«m>ii!.'li  ririlriial  onainerr  (Mr.  K.  Cros?)  s.iid  it  v.as  very  urgent 
that  tlio  |iri)|iosc(l  extensions  should  he  made  to  cope  v.ilh  the  additional 
loud  for  ihe  rominu  '.viiiter.  The  eapaeity  of  tile  works  at  present  was 
1,2(>S  kiv..  and  the  tnaxinium  load  last  year  wa<  .S(iL'  k\v.  for  traetioii  and 
lighting.  The  nurnlier  of  consiinicTs  of  eleetrieity  for-  liglitiug  was  grow- 
1111!,  there  were  several  applications  for  energy  in  Imlk,  and  the  tramway 
system  was  beini;  extended.  The  committee  leoommended  the  installa- 
t'innof  a  .■)IK)  kw.  direet  eunent  tnrbo-generatnr,  with  eondonsing  plant. 

St.  Anne'ii  on  the  Sea. — The  Council  have  applied  lor  sanction 
to  a  loan  of  ,£'.j..500  for  extensions  of  mains,  &c. 

Southgate.  Negotiations  are  proceeding  between  the  Council 
and  the  North  Metropolitan  Electric  Power  S  ipply  Co.  in  regard  to 
the  supply  of  electricity  in  this  di3tric\  The  company's  chief  en- 
gineer (Mr.  E.  T.  Kuthven  Murray)  will  submit  alternative  schemes 
U)  the  committee  of  the  Council  dealing  with  the  matter. 

Swindon  —The  Council  have  applied  for  sanction  to  a  loan  of 
£H,OOU  for  additional  generating  plant. 

Tasmania. — The  municipal  electricity  department  of  Devonport 
(Tasmania)  accounts  for  1907  show  total  capital  expenditure 
ilO.aOO,  upon  which  the  year's  gross  profit  amounted  to  7^  per  cent. 

The  engineer  (Mr.  (i.  H.  Lofts,  A.M. I.E.  E.)  reports  "that  the 
average  cost  per  unit  for  lighting  wa.s5'629d.,. against  5'7724d.  in  1906, 
and  the  average  charge  for  lighting  6'6d.  (6'94d.).  Current  supplied 
for  power  and  heating  shows  fair  increase,  due  to  the  adoption  of  elec- 
tric irons.  Mr.  Lofts  believes  the  department  will  shortly  be  aVde  to 
manufacture  radiators.  There  has  been  no  failure  in  tlie  supply  of 
current  during  four  year.s,  and  no  customer  has  rc\erteil  from  the  use 
of  electricity  to  any  other  illuminant. 

The  report  also  states  that  no  metallic  filament  lamp  quite  suitable 
for  the  r'urjioratiou's  .system  has  yet  appeared. 

Wadebridge. — A  syndicate  is  being  formed  to  establish  electricity 
fnpply  in  this  town.  It  is  proposed  to  employ  overhead  wires,  and 
the  Council  have  been  asked  to  support  the  scheme. 

Walthamstow.  — During  lOO.S  y  l;'d.  per  unit  is  to  be  charged 
lor  current  supplied  to  the  tramways  undertaking. 

Wimbledon  —  V  subcommittee  is  to  report  upon  the  present 
system  of  street  lighting. 

Woolwich. — Tenders  are  to  be  invited  for  coal-handhng  plant  at 
Globe-lane  electricity  works. 

The  Council  urge  the  L.C.C.  to  proceed  with  the  work  of  con- 
structing tramways  from  Beresford  square  to  Greenwich. 

Workhouse  Lighting.-  The  City  of  London  (luardianshave  de- 
cided to  adopt  electric  lighting  at  their  new  workhouse  and  infirmary 
al  Homerton. 

The  aichiteet  had  prepared  estimates  of  the  co.st  of  both  electricity 
and  gas,  base<l  on  figures  supplied  by  the  elscdrical  engineer  to  the 
liorough  of  Hackney  (Mr.  L.  L.  Robinson)  and  the  (ias  flight  &  Coke 
Co.    The  comparative  totiil  cost  woidd  be  as  follows  :   - 

Eleetrieity.  (ias. 

Initialcost €1,000     £289    7     9 

Arum. d  cost  of  illumination l-^O     235  16     8 

Amuial  co.st  of  maintenance 60     82  15     0 


Total  of  last  two  items £210     £366  11     8 

The  total  caufUe-power  given  for  the  gas  scheme  was  more  than  double 
that  of  the  electricity  scheme,  but  it  was  pointed  out  liy  the  architect 
that  the  latter  had  a  greater  variation  in  the  illuininating  power  of  the 
lamps,  and  one  8c.p.  lamp  woulil  be  used  in  a  position  onlj'  requiring 
a  small  light,  wherea.s  in  the  frame  position  a  gas  lamp  would  be  using 
a 60c.))  illuminant. 
Electric  current  will  bo  supplied  by  Hackney  Council. 

I'araday  House. — The  fourth  annual  dinner  of  the  Old  Students' 
Association  will  be  held  at  the  tjueen's  Hotel,  Leicester-square, 
London,  W.,  on  .Tune  18,  at  7  for  7:80  p.m.,  Mr.  Gerald  W.  Partridge, 
M.I.E.E.,  M.I.C.E  ,  president,  in  the  chair. 

Callender's  London  Office  Staff  Outing  —This  function  was 
celebrated  on  May  30  at  Brighton,  when  00  members  of  the  stall'  and 
several  visitors  from  the  works  and  othces  sat  down  to  luncheon  at  the 
Eoyal  York  Hotel,  Mr.  James  O.  Callender  in  the  chair. 

After  luncheon  Mr.  Callrndkii  proposed  "The  Callender  Com- 
pany," and  regretted  that  Mr.  T.  O.  Callender,  the  managing 
director,  had  been  unavoidably  called  to  Hamburg  on  important 
business  in  connection  with  the  German  Callender  Company.     In  a 


brief  and  witty  speech  the  chairman  expressed  his  pleasure  at  being 
present,  and  thanked  the  visitors  for  attending.  He  complimented 
the  lion.  sec.  (Mr.  J.  M.  Uunkley)  and  the  committee  on  the  way 
the  outing  had  been  arranged,  arid,  on  behalf  of  the  stall',  presented 
Mc.  Dunkley  with  a  smoker's  companion.  Mr.  Ai.f.NtiTT  propose!  a 
vote  of  thanks  to  Mr.  Callender  for  occupying  the  chair.  This  was 
seconded  by  Mr.  M.vc.mastei;,  and  received  musical  honours.  Mr. 
UddDMAN  (of  the  works)  replied  toatoast  on  behalf  of  the  members 
of  the  works  stalf.  The  health  of  Mr.  T.  O.  Callender  was  also 
d'unk  with  musical  honours.  The  outing  proved  a  very  enj  \yableono. 


A  Gkoup  of  "  Callendf.bs  "  at  Brighton. 

A  very  successftil  photograph  was  taken  of  a  group  during  the 
afternoon,  and  this  we  reproduce. 
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Bath. — The  acoonnts  of  the  electricity  undertaking,  which  is  to 
be  sold  to  a  syndicate  promoted  by  Mr.  Schenk  {.ire  p.  268  of  our 
issue  for  May  29),  show  total  capital  expeoditure  £159,424,  an  in- 
crease of  £1,513  during  the  year  ended  March  last. 

The  year's  revenue  was  £20,594.  Expenditure  was  £10,907.  Gross 
profit  was  £9,672,  which  falls  short  by  £383  of  the  amount  recjuired  to 
meet  sinking  fund  and  interest.  Tlii.s  amount,  together  with  the  debit 
balance  of  11893  from  1907,  makes  a  total  deficit  of  £1,276.  1,851,175 
units  were  generated,  401,478  supplied  to  public  lamps,  7,787  by  con- 
tract and  1,059,270  by  meter.     The  total  maximum  load  was  1,072. 

Batley. — For  the  year  ended  March  there  was  a  net  profit  ot 
£121  on  the  working  of  the  electricity  department,  compared  with 
i:'494  in  the  preceding  year.  There  was  a  considerable  increase  in 
the  actual  revenue,  but  the  expenses  showed  a  great  increase  on  the 
previous  year. 

Blackburn. — For  the  year  ended  March  25  the  total  income  of 
the  electricity  department  was  £34,760.  17s.  6d. 

The  total  expenses  were  £17,745.  4s.  4d.  The  gross  profit  was 
£17,017. 13s.  2d.,  and  after  paying  interest,  sinking  fund  charges,  &c., 
the  net  profit  (£1,443.  5.s.  5d.)  was  transferred  to  reserve.  Total  ca(>ital 
expenditure  is  £261,780.  4s.  lOd  ,  an  increase  of  £8,903.  5s.  3d.  on 
the  vear.  4,142,011  units  were  sold,  including  310,381  units  supplied 
to  the  public  lam|)S,  2,023,577  for  traction  and  1,778,053  for  private 
lighting  and  )jower.  There  are  over  1,700  consumers,  and  the  equiva- 
lent of  158,600  8c. ]i.  lamps  is  connected.  During  the  year  75  motors 
ot  403  u.r.  Were  connected.  There  are  207  arc  and  470  incandescent 
lamps  for  public  lighting.  The  total  maximum  suiqily  demanded  was 
2,400  kw. 

The'total  receipts  of  the  tramways  department  wove  £59,821.  14s.  lOd. 
Working  expenses  were  £38,197.  3s.  3d.,  and  after  paying  interest, 
sinking  fund  charges,  &c.,  there  was  a  net  profit  of  £8Q4.  ll.s.  4d. 
lagainst  £511).  10,877,155  passengers  were  carried  (.against  10,094.027 
in  1906-7)  and  1,104,073  ear-miles  were  run  (against  1,002,372).  The 
parcels  system  has  jiroved  a  success,  the  receipts  increasing  by 
£220.  2s.  8d.  over  the  previous  year.  The  gross  capital  expeiiditurd 
is  £325,527. 

Blackpool. — The  accounts  of  the  electricity  department  for  the 
year  ended  March  31  sliow  capital  expenditure  £198,651  (increise 
£9,.'i5G). 

The  year's  revenue  was  £36,565.  Expenses  were  £16,140-  (ti-os.'^ 
profit  was  £20.425  (against  £19,902).  After  providing  £6,5 S9  for  in- 
terest and  ,£5,430  for  sinking  fund  and  instalment  of  loan,  there  was 
a  net  profit  ot  £8,456  <  l'8,22y).  £5,435  (£4,000)  is  to  be  transferred  to 
general  district  fund  and  £3, ODD  (£4,229)  to  electric  light  reserve 
fund.  3,704,150  units  were  generateil  (against  3,401,311  in  previous 
year),  and  there  were  1.176(1,108)  private  einsuniers.  The  m  iximuni 
load  was  2,602  kw.,  an<l  the  plant  capacity  4,450  kw. 

The  income  of  the  tr.imwa^'s  department  was  £53,740.  9s  3d.,  and 
the    expenditure    £32,418.    17s.    8d.     Gross    profit    wa.s,    therefore, 
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£21,321.  lis.  7d.  The  number  of  passengere  carried  was  9.079,274 
(previous  year  8,304,218),  car-miles  run  943,268  (958,835).  The  reserve 
fund  is  noV  £7.788.  19s.  8d. 

Colchester — The  report  and  accounts  of  the  tramways  department 
were  presented  to  the  Council  last  week. 

After  paj'ing  expen.ses  nnd  providing  for  interest  and  sinking  fund, 
there  was  a  deficit  of  £2.928. 16s.  Sd.  Aliout  2,300,000  passengers  have 
hcen  c;»rried. 

Devonport. — The  total  income  of  the  electricity  department  for 
the  year  ended  March  31  was  £17,522  17s.  3d. 

After  paying  expenses  the  gross  profit,  was  £6,789.  19s.  8d.  The 
capital  charges  amount  to  £6,856.  10s.  4d.,  and  the  net  surplus  trans- 
ferred to  reserve  £3.  14s.  4d. 

Dudley. — There  was  a  net  profit  of  .-';336  on  the  past  year's 
working  of  the  electricity  department.  The  gross  profit  was  i'5,977, 
but  there  was  an  increase  of  £-i6b  in  interest  and  sinking  fund 
charges,  which  amounted  to  £5,G41.  The  total  capital  expended 
is  £86,808,  an  increase  of  about  £'5,4C0  on  the  year.  The  most 
prominent  feature  of  the  year's  work  was  the  great  increase  in  the 
demand  for  electric  power. 

Finchley. — There  was  a  deficit  of  £292.  Gs.  2d.  on  the  past  years 
working  of  the  electricity  department,  due  mainly  to  the  increased 
price  of  coal.  The  gross  income  for  the  year  was  £11,560,  against 
±10,032  in  1906  7. 

Grimsby. — At  the  meetingof  the  Councillast  week  it  was  reported 
that  there  was  an  available  profit  of  £2,085  on  the  pasD  year's  work- 
ing of  the  electricity  undertaking. 

The  borough  electrical  engineer  (Jlr.  W.  A.  Vignoles)  recommended 
tliaL  the  wliole  amount  be  carried  forward  to  next  "^accountras  he  is 
carrying  out  an  improvement  for  which  the  L(j.  Board  would  not 
sanction  a  loan,  and  which  must  be  met  out  of  revenue.  After  discus- 
sion, however,  it  was  agreed  to  allocate  £500  to  relief  of  rates. 

Tlie  total  income  of  the  department  for  the  vear  ended  March  31 
was  £16,207.  19s.  9d.  The  total  expenses  were  £7.855.  8s.  Id.  and  the 
gross  profit  was  £8,292.  2s.  5d.  After  paying  interest  (£3,302.  10s.  3d.;, 
instalment  of  loans  (£2,493.  6s.  3d.),  &c.,  there  was  a  not  profit  of 
£2,442.  12s.  8d.  Taking  into  account  various  items,  the  net  balance 
was  £2,083.  2s.  Id.  There  are  595  consumers,  and  the  total  connec- 
tions are  ei|uivalent  to  72,039  8  c.p.  Tlie  maximum  load  was  1,225  kw. , 
compared  with  907  kw. 

Mr.  Vignoles  considers  the  year's  results  satisfactory  in  view  of 
the  increased  price  of  coal  and  the  continued  replacement  of  the  old 
form  of  lamp  by  the  metallic  filament  type.  Working  costs  '0'912d. 
per  unit,  against  l'0t2d.)  show  a  reduction  in  every  it«ni  except  coal. 
The  total  horse-iJO«er  of  motors  now  amounts  to  9i5,  agiinst  787  last 
March,  an  increase  of  16  percent.,  wliile  the  energy  sold  has  increased 
35  par  cent,  (from  226,332  to  304,859  units).  25  motors,  aggregating 
305  H.I-.,  are  supplied  with  power  on  the  time-switch  .sy.stem.  There 
are  also  a  large  number  of  motors  connected  to  the  railway  company's 
mains  on  the  docks  not  included  in  this  return.  These  aggregate 
some  hundreds  of  hor.se-power,  and  include  motors  in  engineering  and 
other  works  in  addition  to  the  capstans  and  coal-handling  plant  be- 
longing to  the  company. 

The  salary  of  the  borough  electrical  engineer  Mr.  W.  A,  Vignoles) 
has  been  increased  from  .f400  to  £500  per  aniunn. 

Lancaster.— The  income  of  the  electricity  department  for  the 
year  ended  March  25  was  £9,722.  lis.  4d. 

Expenses  were  £5,411.  6s.  lOd.,  gross  profit  £4,311.  7s.  6d.  After 
|)aying  interest  (£1,215.  4s.  3(1.),  sinking  fund  charges  (£1,513.  6s.  lOd  ), 
iSc,  the  net  profit  was  £1,078.  13s,  3d.,  of  which  .€500  was  placed  to 
district  fund.  £500  to  special  stock  redemption  fund,  anil  £78.  13s.  3d, 
to  reserve.  Capital  expenditure  is  £63,221,  against  £63,276  in  1907, 
927,200  units  were  generated,  424,428  units  were  .sold  to  private 
consumers  by  meter,  and  26,225  tiy  contract,  236,393  were  supplied 
to  the  Tramw.ays  committee,  and  74,826  to  public  lamps.  The  ecjuiva- 
lent  of  43,556  8  c.p.  lamps  is  connected  to  the  mains  for  lighting  and 
there  is  also  424  ii.i',  in  motors.  The  total  cost  per  unit  sold  is  1  5d,, 
.against  147<1.  in  1907. 

The  total  revenue  of  the  tramways  was  £5,202.  14s.  3d.  Working 
expenses  were  £5,173.  16s.  4d.,  interesi  came  to  £1,512.  lis.  6d.,  and 
pinking  fund  to  £1,265.  IS.s.  5d.,  leaving  a  deficit  of  £2,749.  9s.,  against 
£2,836.  19.S.  7(1.  in  1906-7.  The  capit«l  expended  is  £41,338,  12s,  3il. 
1,297,010  |)as.''engers  were  carried,  163,652  car  miles  run,  and  llic  prr 
centage  ot  working  cxpcn,ses  to  receipts  is  99. 

Lincoln.-  The  capital  expenditure  of  the  electricity  department 
at  March  .'il  was  £64,726,  an  increase  of  £1,829  on  the  year. 

The  year's  revcinie  was  £11,565,  ex|icndilure  was  £6,305,  gross  profit 
£5,269,  and  net  profit  £1,547,  compared  with  t3,083  in  previous  year, 
£1,000  has  been  devoted  to  relief  of  rates,  1,665.094  (again.-t  1,485,4C6) 
iniits  «er(.'  gciuiralcd,  66,270  (65.460)  supplied  (o  pid>lic  lamps, 
1,221,183(1,047,005)  to  private  consumers  and  167,369  (169.961)  lor 
tractioii.  The  tnaxiiniim  lomls  were  784  kw.  for  lighting  and  13.'ik\v. 
for  traction,  compared  with  a  totid  of  7.S9  kw,  last  yeai'.  There  arc 
636  (607)  ((iiisuiners  and  the  C(piivalent  of  64,334  (65,955)  8  cp.  lamps 
<onneeto(|,  iiielnding  pnlille  lighting.  Total  costs  were  r0.S8il. 
(0-993(1.)  per  unit,  oi'  1671(1  (l'628d.)  nieluding  interest  and  slid«ing 
fund.  The  averngo  pi  lee  received  was  1-9.1.  (2  169d.)  per  unit.  The 
increased  cost  wuh  entirely  due  to  increased  price  of  cojd. 

The  capital  cxpenditino  on  triunways  Is  £62,848  (increase  £1,000). 
Total  receipts  were  £6,048  (agaiiiHl  £6,846),  t<ital  oxjicMHes  £3.()92 
(£3,729).     <Jro».«  profit  was  £2,350  (e(|ual  to  4J  per  cent,  on  capital). 


and  after  payment  of  dividends  on  stock  (£1,473)  and  instalment  to 
consolidated  loans  fund  (£1,032)  there  was  a  deficit  of  £76,  which  ha 
been  met  out  of  the  profit  on  the  electricity  department,  145,23t 
(137,186)  car-miles  were  run,  1,494,324  il,437,'956)  passengers  carried 
and  160,874  (164,314)  units  of  electrical  energy  were  used  at  Ijd,  jier 
unit,  or  I'lCS  (1-197)  units  per  car-mile^  Trattic  revenue  per  car  niile 
was  9-8d,  (10  04d,).  total  revenue  lOd.  (10-22d.),  working  expensi-, 
with  power,  O'ld.  (6-69(1.). 

Ml-.  Clegg  claims,  in  his  reiiort,   that  the  total  cost  of  6-I0.I    \t 
car-mile  for  145,235  car-miles  compares  well  with  the  cost  of  6-09d.  ; 
Wolverhampton  (the  only  other  surface  contact  system  of  which  li 
has  been  able  to  obtain  records),  where  nearly  a  million  car-miles  vie:  ■ 
I'un. 

The  accounts  of  the  electricity  and  tramways  departments  weic 
adopted  at  the  meeting  of  the  Council  last  week. 

Nortliampton. — For  the  year  ended  March  31  the  total  income 
of  the  municipal  tramways  was  £21,940.  Is  lid.,  including 
£21,363.  6s.  Id.  from  traffic  receipts. 

The  tot.al  expenses  were  £11,825.  17s.  3d.  Taking  figures  for  the 
omnibus  department  into  account,  gross  profit  was  £9.576.  14s.  7d. 
After  paying  interest  (£4,218.  13s.  lOd.,  and  sinkiny-  fund 
;£3,729,  7.S.  lid,),  the  net  profit  is  £1,771.  12s.  lOd.  ;  of  this  £500  has 
been  voted  to  rebef  of  rates,  and  the  balance  (£1,271.  Ifs  lOil.)  [ilaced 
to  reserve.  Net  capital  expenditure  is  £124.873.  13s,  8d  ,  5,175,069 
)iassengers  were  carried  and  538,939  car-miles  run, 

Plymouth, — For  the  year  ended  March  31  the  income  of  the 
tramways  department  was £32, 931. 17s. lOd.,  against  £32,453. 173. lOd. 
in  1906-7. 

Expenses  were  £24,550.    Os.   lid.,   compared   with   £25,049,    lOs., 
leaving  a  gross  profit   of  £8,381.    16s.  lid.,   ag,ainst  £9,404, 1<.  lOd. 
The  total  net  revenue  w.as  £9,639,  6s.  lid  ,  against  £10,661,  17s.  lOil,, 
After  pavment  of  interest  .uid  shikins  fund  (£8.866. 12s,)  the  net  profit 
w,as  £772.  14s.  11.1.,  .again.'^t  £1.352.  lis.  2d. 

Rathmines  and  Rathgar.— There  was  a  deficit  of  about  £50  on 

tlie  past  year's  working  of  the  electricity  department,  owing  to  the 
increased  price  of  coal.  The  demand  for  electric  current  continues, 
and  the  increased  income  from  private  lighting  was  .about  £1,000. 

Taunton. — There  is  a  net  profit  of  £281  on  the  past  year's  work- 
ing of  the  electricity  department,  after  paying  all  charges,  including 
interest  and  redemption  of  loans. 

Of  this  amount  £265  has  lieen  carried  to  the  motor  purcha.se  fund, 
which  has  now  all  been  paid  for  out  of  revenue.  The  cliairman  of  the 
committee  (Dr.  M.acdonald)  said  the  electricity  undertaking  had  been 
criticised,  but,  if  considered  as  an  ordinary  business  with  invested 
capital,  they  would  even  this  year  have  been  able  to  pay  the  share- 
holders a  di\-idend  of  5  per  cent,  and  put  by  a  fair  b.alance. 

Several  members  ot  the  Council  congratulated  the  borough  electric  1 1 
engineer  (Mr.  E.  B.  Tliornhill)  and  the  committee  on  the  satisfactory 
report,  and  Aid.  Le«is  pointed  out  that  in  addition  to  the  £2,100 
standing  to  reserve,  £17,456  bad  been  paid  in  interest  and  sinking 
tiind  since  they  ac(]uired  the  works. 

■West  Brom-wich. — The  annual  report  of  the  borough  electricil 
engineer  (Mr.  W.  A.  Jackson)  for  the  year  ended  March  31  states 
that  1,824, MM?  units  were  sold  (against  1.799,353  in  1907).  including 
1,010,875  (1.C80.443)  for  traction,  2S3,457  (277,205)  for  lighting, 
421,900  (334,72 1 )  for  power,  and  1(I8,(3".5  ( I0G.924)  for  public  lighting. 

.Mr.  .Jackson  states  that  it  is  in  the  .supply  for  power  he  expects  the 
greatest  development.  Although  theie  has  been  an  increase  in  the  num- 
ber of  lighting  consumers  (20)  the  sales  for  lighting  have  not  main- 
tained the  expansion  of  previous  years  this  result  being  mainly  due  to  the 
use  of  metallie  filament  lamps.  There  are  .'{(),^  consumers,  and  the  total 
( iiiineclions  of  all  coiisiiniing  devices,  iniliidiiig  |Mihlic  lighting,  are  ei|iMl 
to  44,<i73  Sep,  lamps,  'I'liere  are  117  motors  with  a  total  n.i'.  of  ',(21. 
'I'lie  maximum  load  on  the  lighting  and  trai  tion  feeders  wa.s  l.OOOkw.  ; 
the  eoniliined  load  fa(  tor  for  lighting  and  traetlim  is  20-8  per  cent,  (in- 
crease 1  '5  i>cr  cent.),  the  lighting  and  power  load  is  14-4  per  (-cut.  (iiiere;i 
11  pi>r  cent.),  and  tnution  14-5  per  cent,  (decrease  I -0  per  cent.).  'I  I  . 
total  works  costs  were  (l-8S(l.  per  unit,  against  0-S5d.  jier  unit.  The  total 
1  ipltal  expended  was  i'71.147,  14s.  7d,.  revenue  i;i2.7!Kl,  7s,  ltd.,  working 
costs  i:i).7.-t(>,  15s,  .')d,.  gross  profit  £11.0511.  12.-.  4d..  and  net  profit  l'2.(t3(>. 
.Ss.  lid,  (ag.ilnst  £2.(123.  17s.  ild,).  The  total  nninber  of  hire  pin.  base 
iiislallalioiis  Is  122,  against  132  In  liM)7;  there  arc^TH  motors  (of  429  II, p.) 
on  hire,  an  Increase  of  !1  motors  (120  il.c.)  ;  then*  are  also  101  arc  lamps 
(iiii  rease  of  i()  and  39  N'ernsl  l.inips  (decrease  10)  on  hire. 

'Wolverhampton. — The  total  income  of  the  tramways  depart- 
ment for  the  year  ended  March  .11  was  £44,431.  Kts.  9J.,  anil  llio 
working  expenses  were  £20,460.  83.  4d. 

Interest  rei|ulred  £7,074,  repayment  of  capit.al  £3,988,  income  tax 
£150,  leaving  net  profit  of  £6,762,  of  which  £4,416  is  to  be  pUred  to 
renewals  fund,  and  £1,292  applied  in  wiping  oil'  deficit  on  previous 
year's  aeeount.  The  balance  of  net  profit  (£392)  has  been  carried  to 
lesei  ve,  \\  bile  the  year's  Income  shows  an  increaseof  o\  cr  £500coin 
pined  with  th.it  of  1907,  «  orking  c\  peiises  bust  \ear  were  ilieicnscd  bv 
..\er  £l,.SO0, 

■Woolwich.  The  annual  report  of  tlio  district  auditor  (Mr.  A, 
Carson  lloberts)  on  the  accounts  of  the  electricity  undertaking  for 
the  year  ended  Marcli  31  was  presented  tt  the  Council  on  I'hursday 
lust  week 

(n  ('(mneelliui  witli  the  n  venue  position  it  is  explained  by  .Mr.  Kolierls 
that  n  loss  of  £1.^.714  for  the  ye.ir  is  shown,  but  the  loss  would  have 
aniounlcd  to  iicnrly  £I7.<M*II  if  loans  had  Iwen  raised  to  cover  the  capital 
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exwndiliire  as  it  was  inoiirri'il,  ami  the  itrnppr  sliaro  of  their  redemption 
t'hargpil  ill  liif  year.  The  rates  will  have  to  provide  rather  more  than  tln' 
.-s  earnings  of  the  umlerlakin!;.  whiih,  apart  from  the  charges  for 
iiji  ami  motors,  anio'iiited  lo  tlH.Hil.  The  rates  raised  in  aid  of  the 
..  Irrtakins  yielded  I'lt.Tl't.  hut  the  detieieiiey  liroiit:ht  forward  at  Mareh 
.'11,  l!*"i.  e\cr.iled  this  amount  hv  mi'r  i'l.OIIII,  ami  the  aei muils  show  i 
ilcfieiemy  al  Manh  .'tl.  l!Mt7,  of 'i;il>,s:{:-..  This,  however,  lalls  shorl  ol 
iho  trm'  detiriencv  at  that  dad',  as  no  accimnl  hail  liecn  laken  of  the  pro- 
iXMlion  of  standing  eliarj-es  whieli  liad  a<iriied  hiil  not  fallen  due  for 
iwyment,  lirin'jimr  the  revenue  detiiiemy  up  lo  i'21,200.  In  tlu-  year 
jiisl  elosed.  .Mr.  Kolierts  says  he  was  informed  that  the  rates  raised  in  aid 
of  the  unileriaking  have  averaged  over  Hd.  in  the  i'.  and  have  yielded 
£29.771  — a  sum  suftieient  to  eover  the  arrears  of  defieieney,  inehiding 
aocnieil  proportions,  and  to  jjrovide  £8.571  towards  the  loss  on  the  year's 
workin*^.  Loans  hnve  been  raised  sutfieient  to  eover  the  capital  outlay 
for  the  time  being. 

Yarmouth.  The  total  receipts  of  the  trainn-ays  department  for 
the  year  ended  March  31  were  i'24,777,  and  the  expenses  £16,300, 
leaving  gross  profit  of  £8,127.  .Vtter  paying  interest  and  sinking 
{and  charges  there  was  a  net  profit  of  £1,605,  of  which  £1,500  has 
been  placed  to  renewals  fund,  the  balance  bein»  carried  forward. 


TRADE  NOTES  AND  NOTICES. 


READY    NOW. 

"THE  ELECTRICIAN"  ELECTRICAL  TRADES' 
DIRECTORY  AND  HANDBOOK.— The  1908  Edition 
of  the  Big  Blue  Book,  price  15s  ,  or  post  free  in  the 
United  Kingdom,  15s.  gd.  The  new  and  enlarged  volume 
brings  a  great  mass  of  statistical  and  technical  data 
quite  up  to  date,  and  the  Directorial  Division  has  been 
thoroughly  revised  and  amplified. 

All  branches  of  Electrical  Engineering  and  Industry 
are  fully  treated,  and  Electro-Financial  matters  have 
received  every  attention  in  the  new  volume,  which  aggre- 
gates more  than  2,000  pages.  The  Directory  Division  is 
complete  and  thoroughly  accurate,  and  has  been  com- 
pletely revised.  All  mere  lists  of  members  of  Societies 
and  Institutions  (so  easily  and  cheaply  available)  are 
excluded,  as  quite  unreliable  for  Manufacturers'  and 
Dealers'  purposes.  The  full  set  of  valuable  Statistical 
and  Engineering  Tables,  &c.,  have  been  very  carefully 
revised  and  extended,  and  remodelled  into  handy  book 
form  ;  these  are  included  in  the  igoS  Blue  Book,  making 
it  the  most  complete  book  of  the  kind  ever  published. 


TENDERS  INVITED. 

The  Electricity  Supply  committee  of  Stepney  (London)  Council 
invite  tenders  for  supply,  during  the  year  ending  June  30,  1909,  of 
(1)  ampere-hour  meters,  demand  indicators  and  time  switches  ; 
and  (2)  arc  lamp  carbons.  Specifications,  &c.,  from  the  borough 
electrical  engineer  and  manager,  Mr.  W.  C.  P.  Tapper,  A.M.I.E.E., 
'27,  Osborn-street,  "Whitechapel,  where  tenders  must  be  delivered  by 
noon  of  Monday,  .Jime  29.     See  also  an  advertisement. 

The  Guardians  of  the  parish  of  Fullium  (London)  invite  tenders 
for  a  vertical  high-speed  engine  and  20  kw.  steam  dynamo,  both 
British  made.  Form  of  tender  of  specification  from  the  clerk, 
Mr.  E.  .T.  Jlott,  129,  Fulham  Palace-road,  Hammersmith,  W.,  to 
whom  tenders  by  Thursday,  .July  2.     See  also  an  advertisement. 

London  County  Council  invite  tenders  for  the  manufacture 
and  delivery  of  high-tension  main  switchgear  and  low-tension 
auxiliary  switchgear,  to  be  erected  at  the  Council's  generating 
station  at  East  Greenwich.  Tenders,  on  official  forms  to  be  ob- 
tained from  the  clerk  of  the  Council  (Mr.  Q.  L.  Gomme),  County 
Hall,  Spring-gardens,  S.W.,  by  11  a.m.  on  Tuesday,  .July  7.  Further 
particulars  are  given  in  an  advertisement. 

London  County  Council  also  invite  tenders  for  the  manufacture, 
supply  and  delivery  of  tramway  feeder  pillars.  Tenders,  upon 
othcial  forms,  to  be  obtained  from  the  clerk  of  the  Council,  Mr.  G.  L. 
Gomme,  County  Hall,  Spring  Gardens,  S.W.,  by  11  a.m.  on  Tues- 
day, June  23. 

London  County  Council  also  want  tenders,  by  11  a.m.  June  30, 
for  the  road  work  and  plate  laying  in  connection  with  the  construc- 
tion of  tramways  on  the  underground  conduit  system  from  Duhvich 
Library,  Lordship-lane,  to  Forest  Hill.  Forms  of  tender,  &c.,  from 
the  Chief  Engineer,  Spring  Gardens,  S.W. 

Melbourne  City  Council  invite  tenders  for  supply  of  5,060  yds.  of 
insulated  copper  cable.     Copies  of  specification,  conditions  of  con- 


tract and  form  of  tender  from  the  agents  for  the  Council  (Messrs. 
Mclhvrailh,  McEacharn  &  Co.  Proprietary,  Ltd.),  P.illiter-square- 
buildings,  London,  E.C.,  to  whom  tenders  by  noon  of  Friday, 
July  3.     See  also  an  advertisement. 

The  electricity  and  tramways  department  of  Newport  (Mon.)  Cor- 
poration invite  tenders  and  prices  for  c.c.  and  a.c.  preiiayuient 
iiietors  from  1  to  10  aiuperos,  and  for  Id.,  6d.  and  Is.  Particulars 
and  prices  to  the  borough  electrical  engineer  and  tramways  mana- 
ger, Mr.  H.  Collings  Bishop,  Town  Hall,  Ne'A'port,  Mon. 

Manchesler  Electricity  committee  want  tenders  by  noon  Juno  19 
for  12  months'  supply  of  d.c.  motors  and  motor  starters,  ampere- 
hour  and  watt-hour  meters  and  fuse  boxes.  Specifications,  kc, 
from  Mr.  F.  E.  Hughes,  Town  Hall,  Manchester. 

Manchester  Tramways  committee  want  tenders  by  9  a.m.  June  23 
for  erection  of  electric  car  depot,  &c.  Forms  from  Mr.  J.  if.  MElroy. 

Oldham  Electricity  committee  want  tenders  by  first  post  June  22 
for  supply  of  steam  coal  for  electricity  department.  Specification"!, 
&.O.,  from  Mr.  S.  Wilmott  Nowington. 

I'lirtfiinontli  Corporation  want  alternative  tenders  by  10  a.m. 
June  17  for  one  and  two  years'  supply  of  coal  for  their  electricity 
department. 

Willciden  Council  want  tenders  by  noon  June  18  for  supply  and 
erection  of  300kw.  converting  plant.  Specifications  from  the  Elec- 
ricity  OfKces. 

(Tillingham,  Council  want  tenders  by  noon  June  22  for  12  months' 
supply  of  coal  for  their  electricity  works.  Specifications  from  the 
Borough  Electrical  Engineer. 

Croydon  Council  want  tenders  by  11  a.m.  June  23  for  lighting  of 
swimming  bath,  Scarbrook-road.  Specification  from  the  Borough 
Engineer. 

Gravesend  Electricity  committee  want  tenders  before  June  27  for 
supply  and  erection  of  yellow-flame  arc  lamps,  columns,  &c.  Speci- 
fications from  the  Borough  Electrical  Engineer. 

Grarcsend  Electricity  committee  also  require  tenders  by  June  26 
for  coal.     Specification  from  the  Borough  Electrical  Engineer. 

Itford  Council  want  tenders  by  noon  June  23  for  wiring  Seven 
Kings  library  and  hall.     Specifications  from  Mr.  A.  H.  Shaw. 

St.  Annc'son-thc-Sea  Council  want  tenders  by  June  27  for  laying 
a  feeder  cable.     Specification  from  the  Electrical  Engineer. 

The  Societe  Nationale  des  Chemins  de  Fer  Vicinaux,  1-1,  Rue  de 
la  Science,  Brussels,  want  tenders  by  June  16  for  overhead  equip- 
ment and  rail  bonding  of  the  Brussels-Grimberghen  section  of 
Brussels-Humbeck  Piailway.  Specifications  from  the  Societe, 
price  2fr.    Plans  24 fr. 

The  Deputy  Postmaster-General,  Adelaide  (S.  Australia),  wants 
tenders  by  noonJuly  1  for  telephone  and  telegraph  instruments,  switch- 
boards and  telephone  line  material,  6,000  corks,  5,000  tubes,  6,000 
leads  and  9,000  zincs  (Meidinger  Line),  6  tons  sulphate  of  magnesia 
and  1  ton  crushed  sal-ammoniac.  Specification.^,  &c. ,  from  the  Com- 
monwealth ofHces,  London. 

The  Bulgarian  Government  I^ailways  and  Ports  Department,  Sofia, 
want  tenders  by  3  p.m.  June  20  for  supply  and  installation  of  elec- 
trical apparatus.  Specification  and  list  of  local  agents  can  be  seen 
at  73,  Basinghall-street,  London,  E.G. 

The  Spanish  Government  Public  Works  Department,  Madrid, 
want  tenders  (on  more  favourable  terms  than  one  which  has  been 
submitted  by  the  Cia  de  Tranvias  de  la  Coruua)  for  constructing 
and  working  an  electric  tramway  from  La  Coruua  to  Burgo.  The 
"  Madrid  Gazette  "  of  May  26  contains  further  information. 

Tenders  will  be  received  until  noon  June  27  for  supply  of  a 
42  ton  electric  travelling  crane,  with  bridge,  for  the  trollliattan 
(Sweden)  canal  and  water  works  undertaking.  Specification  may 
be  seen  at  73,  Basinghall-street,  London,  E.C. 

The  Deputy  Postmaster-General,  Sydney,  N.S.W.,  wants  tenders 
by  2:30  p.m.  Aug.  5  for  63  tons  h.d.  copper  wire,  1  ton  copper  bind- 
ing tape  and  15,000  porcelain  insulator.s.  Specifications,  &c.,  from 
the  General  Post  Offices,  Sydney,  Melbourne,  Adelaide  and  Brisbane 
and  (when  received)  from  the  Commonwealth  ofticos,  72,  Victoria- 
street,  London,  S.W.     Deposit  of  5  per  cent,  on  amount  of  tender. 

TENDERS  RECEIVED  AND  ACCEPTED. 

Salford  Council  have  accepted  the  following  tenders  for  annual 
supplies : — 

(ieneral  Electric  Co..  pure  rubber  .solution,  Is.  5d.  per  lb.,  white  tape, 
l.s.  2Jd.  per  lb.  and  i.arbon  filament  glow  lamps  ;  W.  T.  Henley's  Tele- 
giapli  Works  Co.,  black  tarred  tape,  9d.  [)er  lb.  ;  John.son  &  Phillips, 
tinned  cojiper  Vjinding  and  fu.se  wire  ;  Callender's  Co.,  tinned  copper 
strip,  Is,  '^il.  per  III. ;  J.  Bassett,  line  solder,  9:^d.  per  16..  [iluinlier's 
uielal,  8Jd.  per  lb.,  tinfoil,  2s.  per  lb.  :  L.  Andrew  &  Co.,  miea  sheets, 
4.S.  3d.  i>erlli. ,  rubliericloves,  5s.  3d.  pair,  rubber  over  shoes.  4s.  [lair,  and 
rubber  caps  :  Doultoii  &  Co.,  stoneware  troughs,  covers,  briilges  and 
cable  bearers  and  ijrotectors  ;  Adamant  &  Asphalte,  bitninen,  £5  per 
ton  ;  Key  Engineering  Co.,  fibre  pipes  ;  Howard  Asphalte  Tronghing 
Co.,  asphalte  bridges  ;  C.  Jennings  &  Co.,  wood  troughing,  bend.s,  &c.  ; 
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.T.  H.  Tucker  &Co.,  house  service  cutouts  ;  Edison  &SwauCo.,  gravity 
type  ammeters  ;  Whipp  &  Bourne,  circuit-breakers  ;  New  Brotherton 
Tube  Co.,  steel  conduits;  Ward  &  Goldstone,  cutouts:  Baxendale  & 
Co.,  tumbler  and  link  switclifs:  Sloan  Electrical  Co.,  arc  lamp  car- 
bons, 20 mm.  by  lOnnn.,  cored,  fl8s.  6(1  per  1,000;  13 nun.  by  10  mm., 
solid,  20s.  6d.  ]ier  1 ,000  ;  Andrew  *  feuter,  are  lainj)  carbons  :  (icneral 
Electric  Co.  and  Veritys  Limited,  lo\r  and  high-speed  electric  motors: 
AV.  H  Mitchell,  corrugated  brass  joint  rings,  Jd.  per  inch,  and  ilake 
grapliite.  Is.  3d.  per  lb.  :  United  Asbestos  Co.,  boiler  gauge  glasses, 
single  feed  glasses,  sight  feed  glasses  and  sight  feed  glass  rings, 
asbestos  gland  packing,  lid.  per  lb.,  asbestos  multiple  jiacliing,  2s.5d. 
per  lb.,  asbestos  jiovvder,  10s.  cwt. ;  Clyde  Rubber  Works  Co..  rubber 
insertion.  Is.  per  lb.,  rnliber  insertion  rings,  2s.  per  Hi.,  pure  asbestos 
millbo.ird,  2d.  per  lb. 

Woolwich  Borough  Council  received  11  tenders  (from  10  firms) 
for  the  supply  of  a  motor  alternator,  and  the  tender  of  the  British 
Thomson-Houston  Co.,  at  i784.  10s.,  has  been  accepted.  The 
highest  tender  wasilttOS  and  the  lowest  £754.  In  reporting  on  the 
tenders  the  Electricity  committee  stated  that  the  chief  factor  in 
determining  the  selection  of  the  machine  was  efficiency,  as  it  was 
required  for  long-hour  running,  generally  at  the  lower  loads,  and 
the  guaranteed  efficiency  of  the  British  Thomson -Houston  Co.,  the 
accepted  tenderers,  was  the  highest. 

Stoclport  Council  have  accepted  the  following  tenders  :  — 

Doulton  &  Co.,  porcelain  troughingSd.  per  yard,  and  bridges  lis.  2d. 
per  gross;  W.  T.  Clover  &  Co.,  -ables,  £525.  17s.  5d.  ;  J.  &  W.  S. 
BrLscoe,  repairs  and  renewals  to  tramway  routes,  £599.  10s.  :  Walter 
Scott  (Ltd.),  rails,  fishplates  and  anchors  ;  Bayliss,  .Tones  &  Huyli-ss, 
tie  bars,  bolts  .and  lock  nuts. 

Holborn  (London)  Council  have  accepted  the  tender  of  J.  W. 
Singer  &  Sons  for  supply  of  electrical  fittings  for  the  new  Council 
offices  at  JC'iiQS.  17s.  6d.  There  were  six  tenders  (from  five  firms), 
varying  in  amount  from  £368.  17s.  6d.  to  £542.  15s. 

Croydon  Corporation  have  accepted  the  tender  of  Chas.  Pullan 
for  electric  lighting  installation  at  the  new  mental  hospital  build- 
ings at  £428. 

Swindon  Council  have  accepted  the  tenders  of  W.  T.  Henley's 
Telegraph  Works  Co  and  Johnson  &  Phillips  for  service  joint  boxes, 
and  that  of  the  British  Insulated  &  Helsby  Cables  for  fuse  boxes. 

Dewsbury  Council  have  placed  an  order  with  the  Haste  Pump  C  3. 
for  condensing  plant,  and  with   the  Midland  Engineering  Co.  for  a 
cooling  tower. 

Walsall  Electricity  committee  have  accepted  the  tender  of  Willans 
&  Robinson  at  i62,775  for  a  condenser  witii  three-throw  air  pump, 
cool  ng  tower,  separator  and  purifier. 

Tonbridge  Council  have  accepted  the  tender  of  the  Western 
Electric  Co.  for  a  year's  supply  of  cable. 

Worthing  Council  havs  accepted  the  tender  of  the  Midland  En- 
gineering Co.  for  supply  of  condensing  plant  at  tS30. 

iJurban  Council  have  placed  an  order  with  C.  A.  Parsons  &  Co. 
for  a  steam  turbine  a  750  kw.  c.c.  traction  generator  and  a  '200  kw. 
two-phase  alternator  and  exciter. 

The  A. E.G.  Electrical  Co  ,  of  South  Africa  have  in  hand  a  700  kw. 
dynamo  for  Knight's  Central  (Ltd.),  Transvaal. 

•lohannesburg  Municipality  have  placed  orders  with  the  British 
Wef-tinghouse  Co.  for  seven  70  kw.  single-phase  transformers  ;  with 
the  A. E.G.  Electrical  Co.  for  350  10  ampere  single  phase  a.c.  meters; 
with  I'.intoul  &  Davies  for  six  '25  ampere,  s-ix  50  ampere  and  six  100 
ampere  meters  ;  and  with  the  Western  Electric  Co.  for  MHOyds.  of 
3  sq.  in.  concentric  cable. 

BUSINESS  NOTICES. 

Messrs.  Kennedy  &  .lenkin  announce  that  they  have  taken  into 
partnership  Messrs.  .lohri  MacFarlano  Kennedy  and  Sydney  Bryan 
iJonkin.     The  name  of  tho  lirm  remains  unaltered. 

The  partnership  between  Erederic  Simpkin.Wm.  Artlnir  Wilkin- 
son and  Christopher  Gibson  (trading  as  Bimpkin,  Wilkinson  it 
<iibson),  electrical  and  mechanical  engineers,  (50,  Kirkstall  road, 
Leeds,  has  been  dissolved  so  far  as  concerns  W.  A.  Wilkin- 
son. Debts  by  Messrs.  Simpkin  &  Gibson,  who  continue  under  the 
old  style. 

Arc  Lamps  (Ltd.)  arc  about  to  remove  their  works  from  St.  raul's- 
road,  ('aniden  Town,  to  St.  Albans,  and  after  the  '2()th  inst.  tho 
address  of  tho  works  will  be  Sphere  Engineering  Works,  St. 
Albans,  Herts. 

Sale   by   Awction.— MossrB.   Homo  &   Co.,  H,  I )elahay .street, 

Storey's  gate,  WcstminBtcr,  S.W. ,  will  sell  by  public  auction  at  tho 
Uoyal  Arsenal,  Woolwich,  on  Tuesday,  .Tunc  i3,  at  11  a.m.,un9or- 
viceablo  and  obsolete  stores,  including  quantities  of  iron,  steel,  brass, 
copper,  gunmotal,  mixed  metals,  lend,  zinc,  nluminiiim.  phosphor 
bronze,  itc,  electric  cable,  telegraph  instrumentH,  lamps  (electric, 
ship  signalling,  Ac),  iiiacliinery,  lathes,  \c.  May  be  viewed  at  the 
Koyal  Arsenal,  Woolwich,  on  the  Friday  and  Monday  provioua  to 
and  on  morning  of  sale.     Catnlogucs  at  iho  War  Office,  Whiteliall  ; 


Ordnance   Office,  Tower ;     and  Ordnance   Office,    Royal   Arsenal, 
Woolwich.     Further  particulars  are  given  in  an  advertisement. 

Plant  for  Sale. — Two  Royce  compound-wound  dynamos  and  two 
14ii.r.  gas  engines,  with  flywheels,  &c.,  are  advertised  for  sale 
Applications  to  Mr.  Wra.  Morton,  Grand  Theatre,  Hull. 

CATALOGUES,  &c. 

Taniiihim  Lamp^. — Consumers  of 
a.c.  electrical  energy  will  be  interested 
in  a  new  type  of  metallic  filament 
lamp  which  has  been  placed  on  the 
market  by  Siemens  Bros.  Dynamo 
Works  (Ltd.),  namely,  a  S5  volt  tan- 
talum lamp  for  use  with  small  auto.- 
transformers  and  low  voltage  circuits 
generally.  The  new  lamp  is  for  vol- 
tages of  24  or  25,  and  is  supplied  in 
8  or  Ifi  c.p.  sizes.  It  resembles  other 
types  of  tantalum  lamps,  in  that  the 
filament  is  strong  and  may  be  burned 
ill  any  position.  The  25  volt  tantalum 
lamp  may  be  used  for  troin  lighting 
and  private  house  installations.  The 
bulb  13  smaller  than  that  of  the  ordin- 
ary carbon  filament  lamp,  but  similar 
in  shape.  The  price  of  tlie  new  tan- 
talum lamp  (which  we  illustrate)  is 
2s  each. 
25  Volt  T.\NT.ii.r:\i  L.\Mr. 

Finnpa. — The  pump  is  a  very  uss  ful  part  of  engineering  eco- 
nomy, but  we  prefer  il;  electrically  driven.  As  an  ordinary  rule 
the  Pulsometer  Engineering  Co.,  of  Reading,  do  not  require  a  motor, 
for  their  well-known  pulsometer  pump  is  essentially  adapted  for 
steam  working.  Nevertheless,  their  catalogue  contains  a  great  deal 
of  interesting  information  regarding  their  pump,  which  we  believe, 
though  our  physiological  knowledge  is  not  wide,  acts  on  the  same 
system  as  the  heart.  This  pump  is,  it  is  claimed,  especially  adapted 
for  pumping  liquids  containing  mud  or  grit,  can  be  used  when 
slung  from  a  chain,  and,  having  no  exhaust,  cin  be  employed  in 
circumscribed  areas.  The  cjmpiiiy  mike  o'.her  types  of  pjmps 
with  which  a  motor  can  be  used. 

"  Fors  "  Accumulator. — 
This  type  of  accumulator, 
which  is  being  manufactured 
by  Richard  Pape  (Ltd.),  pos- 
sesses distinctive  features 
which  single  it  out  from 
other  accumulators  on  the 
market.  Tho  positive  plate 
is  separated  from  the  nega- 
tive by  a  special  porous  pot, 
and  the  design  of  the  plates 
provides  for  an  exception- 
ally large  surface  area  of 
active  material.  It  is 
claimed  that  the  reduction 
of  weight  thus  made  possible 
amounts  to  50  per  cent. 
Other  advantages  claimed  are 
impossibility  of  internal  short- 
circuits,  of  buckling,  capability 
of  standing  rough  treatment 
and  absence  of  sulphating. 
Tho  cells  are  entirely  of  I'.ritish 
manufacture,  and  the  address 
of  the  company  is,  Albion  House,  New  Oxford-atroot,  London,  AY.C. 

TraveL  The  rest  and  recreation  seeker  i^  con;iidering  his  plans 
for  the  coming  holiday  season,  and  the  occasion  is  made  the  most 
of  by  the  principal  railway  companies  of  the  I'nitcd  Kingdom  by 
the  preparation  of  some  really  excellent  guides,  both  for  our  own 
country  and  for  places  of  interest  on  the  Continent.  Wo  have  re- 
ceived several  of  these  guides,  and  wo  can  commend  tho  care  and 
attention  to  details  which  characterise  them.  Tlie  London  iV  South 
Western  Railway  Co.,  the  Great  Western,  the  South  I'.astorn  k 
Cliathaiii,  the  Great  I'.astorn,  tho  Groat  Central,  the  Groat  Northern, 
the  Midland  and  tho  liOndon  \-  North  Westora  companies  have  all 
provided  most  excellent  literary  i^ompilalions  for  tho  convenience 
and  instruction  of  tourists  and  travellers.  All  the  guides  aro 
very  fully  illustra'ed,  and  contain  numeroui  mip-i  which  will 
serve  as  excellent  pocket  companions  to  the  motorist,  tho  cyclist 
and  the  pedestrian.  These  guides,  which  are  published  at  a  few 
pence  each,  can  he  obtained  at  the  railway  stations,  at  most  of  the 
railway  booking  offices  and  at  the  railway  bookstalls.  Mr.  Percy 
Lindlcy  has,  as  usual,  pri'pared  tho  guide  issuinl  by  the  Groat 
Eastern  Co.,  and  for  tho  small  sum  of  Od.  a  book  is  obtainable, 
which,  whether  one  travels  or  not,  la  ontortaining  reading. 
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BANKRUPTCIES,  LIQUIDATIONS.  &c. 

j     In  the  bankruptcy  of  Wiu.  Wardle,  electrician,  14,  Osborn-road, 
I  Levenshuluie,  Manchester,  the  first  meeting  of  creditors  will  take 
'  place  on  .lune  17  at  the  O.K  's,  ]!yrom-street,  Manchester,  and  the 
public  examination  on  July  3  at  the  Court  House,  Manchester. 

In  the  bankruptcy  of  Albert  Lord,  electrical  engineer,  134,  Deans- 
gate,  Manchester,  the  first  meeting  of  creditors  will  take  place  on 
June  18  at  the  O.R.'s,  Byrom-strcct,  and  the  public  examination  on 
July  ii  at  the  Court  House,  Manchester. 

In  the  bankruptcy  of  Krnest  Goacher,  electrical  engineer,  &c., 
Uatefordroad,  Worksop,  the  first  meeting  of  creditors  will  take 
place  on  June  19  at  the  O.  R.'s,  Figtrec-lane,  Sheffield,  and  the  public 
examination  on  .lune  25  at  the  County  Court  Uall,  Sheffield. 

Claims  against  the  Brockio  Pell  Arc  Limp  (Ltd.)  by  July  6  to 
Mr.  Hy.  McLellan,  6a,  Devonshire-square,  London,  E.G. 

Claims  against  Aublet,  Harry  &  Co.  (Ltd.)  by  July  17  to  Mr.  C. 
Coiuins,  50,  Cannon-street,  London,  E.C. 

Claims  against  the  Alsop  Flour  Process  (Ltd.)  by  July  13  to  Mr. 
J.  Abernethy,  Dashwood  House,  New  Broad-street,  London,  E.C. 

A  preliminary  meeting  of  the  creditors  of  the  Kevan  Electric  Co. 
(Ltd.)  was  held  on  Wednesday  to  decide  whether  the  business 
Bhould  be  closed  or  whether  certain  contracts,  the  largest  of  which 
was  one  for  5,000  lamps,  should  be  completed.  A  winding-up  order 
was  made  on  Juno  '2. 

It  was  decided  not  to  continue  the  business,  the  creditors  being  un- 
willing to  find  the  necessary  funds.  Several  creditors  said  they  would 
undertiike  to  execute  some  of  the  contracts  for  the  benefit  of  the 
estate.  Reckoning  the  profit  on  the  contract  for  5,000  lamps  as  10  per 
cent.,  it  Wiis  estimated  that  £50  would  accrue  to  the  estate  if  that 
contract  were  completed.  The  Electrical  Co.  was  stated  to  be  the 
largejit  creditor,  and  it  was  suggested  that  they  should  buy  back  the 
stock  tliey  had  su[i[)Iied.  The  representative  of  the  comp.any,  how- 
ever, declined  to  give  an  undertaking  to  this  etl'ect  until  he  had  con- 
sulted bis  principals.  The  OHicial  Receiver  was  asked  to  sell  the  stock 
as  soon  as  possible,     A  statutory  meeting  will  be  held  in  due  course. 

With  reference  to  the  voluntary  liquidation  of  the  Hart  Secondary 
Battery  Synd.  (Ltd.)  the  secretary  of  the  Hart  Accumulator  Co. 
writes: — 

Some  misunderstanding  having  arisen  through  the  notice  published 
relative  to  the  winding  up  of  the  Hart  Secondary  Battery  Synd.  (Ltd. ) 
I  should  like  to  state  that  this  liquidation  in  no  way  affects  the  Hart 
Accumulator  Co.,  beyond  the  fact  that  the  latter  have  |uircbased  the 
foreign  patents  of  the  syndiciite  with  the  intention  of  further  develop- 
ing their  foreign  and  Colonial  tr.ade  in  accumulators. 
The  notice  relerred  to  above  was  not  published  in  The  Electrician. 

A  meeting  will  be  held  on  July  8  at  138,  Salisbury  House,  London, 
E.G.,  to  receive  an  account  of  the  winding  up  of  the  Gardner  Electric 
Drill  &  Hammer  Co   (Ltd  ). 

.\  meeting  will  be  held  on  July  6  at  92  and  94,  Paul-street,  Fins- 
bury,  London,  F.C,  to  receive  an  account  of  the  winding  up  of 
May  (Idtway  Fire  Appliances  (Ltd.). 

Imports.  — The  following  are  ofi'icial  values  of  electrical  machinery, 
material,  and  apparatus  imported  into  this  country  (a)  during  May, 
1908,  and  {h)  during  the  current  year  from  Jan.  1  to  May  31, 
with  the  increases  or  decreases  compared  with  the  corresponding 
periods  of  1907  ;— 

Electrical  machinery  ('/)  £53,695  (increase  £7,939)  ;  (/<)  £281,820 
(increise  £39.744)  :  te'legraph  and  telephone  caliles  (n)  £9,769  (de- 
crease £11,483) ;  (h)  £57,463  (decrease  £85,459)  :  telegraph  and  tele- 
phone apparatus  (a)  £13,702  (decrea>e  £9,691),  (^)  £88,451  (decrease 
£17,999)  ;  other  electrical  wires  and  cables,  robber  insulated  {n)  £i>,bbl 
I'increase  £b7i),  Ji)  £33,452  (decrease  £7,960)  ;  with  other  insulations 
'  £9,118  (increase  £5,823),  {!>)  £51,595  (increa.se  £16,850).  The  follow- 
were  not  separately  enumei'ated  last  year:  Carbons  ('<)  £13,155  ; 
,  i  73,983;  glow  lamps  U'l  £25,608,  ('^)  £102,435:  arc  lamps  and 
elcctri;  searchlights  I")  £362,  ('i)  £1,563  ;  parts  of  arc  lamps  and  search- 
lights (other  than  carbons)  ('()  £3,251,  {hj  £22,365;  primary  and 
indary  batteries  («)  £4,542,  (//)  £21,311.     Total  of  electrical  goods 

I  apparatus,  other  than  machinery  and  telegraph  and  tele|)hone 
uiic  ('-)  £97,455  (decrease  £21),  (/>)  £502,200  (decrease  £44,752). 

Exports. — The  exports  of  electrical  machinery,  material,  &c. 
(ii)  during  May,  1908,  and  (6)  during  the  current  year  from 
Jan.  1  to  May  31,  and  the  increases  or  decreases  compared  with 
tbr  corresponding  periods  of  1907,  are  as  follows  :  — 

Klectrieal  m.icbineiy  {'i)  £95,660  lincrcase  £17,565>,  (W  £556,593 
(iiiciea.^e  1:175,317)  ;  telegraph  and  telephone  cables  (it)  £32,716  (in- 
crease i;3,712',  (In  £224,191  idccrease  £65,142);  telegraph  and  tele- 
pbc.no  apparatus  (/r)  £17,448  (increase  £3,492),  (//)  £63,196  (increase 
£10,035)  ;  other  elect  ricrd  wires, and  caljk-s,  rnbher  insulated  Uf)  £26,495 
(inere.nse  £10,611),  ('0  £119,483  (incre;ise  £6  037);  with  otber  insulations 
('I)  £25,258  (decrea.«e  £7,285),  (/-)  £112,996  (increase  £18,334).  The 
following  Here  nut  seitarately  enumenitcd  last  ve.ir  :  Carbons  («l 
£1,010,  ('.)  £3,175  ;  gluw  lamps  (n)  £4,885,  ('»)  £19,476  ;  are  lamps  and 
searchlights  (n)  £4,349,  (/<)  i:9,t68  ;  parts  of  arc  lamps  anil  searchlights 
(other  than  carbons)  in)  £692,  (/>)  £6,275  ;  primary  and  .secon(7ary 
batteries  («)  £5,000.  (/-)  £22,388.  Total  of  I'lectrical  goods  and  appara- 
tus, other  than  machinery  and  telegraph  and  telephone  wire  (ft) 
£15?,040  (increase  £20,706',  (h)  £733,822  (decrease  £34,157). 


BOOKS  RECEIVED. 

(Copies  of  the  andermentioned  works  can  be  had  from  The  IlUctrit-ian  office,  post 
fee.  on  rooeipt  of  published  price.  Add  10  per  cent,  (or  abroad  or  (or  foreign  books ). 

"  Science  Abstracts."  May,  190S.  Vol.  XL  Parts,  Section'A,  - 
Physics.  Section  B.  — Electrical  Engineering,  (London:  E.  & 
F.  N.  Spon.)     Is.  6d.  each. 

"  Proceedings  of  the  Royal  Society."  Vol.  LXXX.  No.  A  510. 
Series  A, — Mathematical  and  Physical  Sciences.  (London  ;  Har- 
rison &  Sons.)     3s. 


COMPANIES'  MEETINGS  AND  REPORTS. 

ANGLO-PORTUGUESE  TELEPHONE  CO.  (LTD.)— At;  the  mcetmg  last  week 
the  chairman  (Mr.  H.  .Allen)  explained  the  various  items  in  the  accounts 
and  said  their  business  was  in  no  way  impaired  by  the  recent  political 
events  in  Portugal,  The  national  excitement  arising  out  of  the  terrible 
tragedy  of  February  'ast  gave  their  staff  plenty  of  work  and  put  a  severe 
strain  upon  their  service  generally,  but  they  were  quite  equal  to  the  occa- 
sion. They  had  taken  out  policies  at  Lloyds  covering  themselves  as  far 
as  po.ssible  against  every  conceivable  risk  of  loss  arising  out  of  any  poli- 
tical events  that  may  occur  in  Portugal,  and  they  had  also  covered  them- 
selves against  risk  of  damage  from  earthquake  and  loss  of  revenue  from 
any  suspension  of  service  from  such  a  cause.  Their  expenses  eom])nred 
favourably  with  those  of  other  Anglo-foreign  telephone  companies. 
Having  regard  to  all  the  circumstances  under  which  the  business  of  the 
company  was  conducted,  he  did  not  think  it  would  be  prudent  to  antici- 
pate, over  .any  appreciable  period,  a  lower  ratio  of  expenses  than  about 
.^O  per  cent,  of  the  receipts.  The  extension  of  the  underground  work  in 
Lisbon  had  been  put  in  hand.  During  the  year  they  had  again  spent 
nearly  £9,000  on  capital  account  without  encroaching  in  any  way  upon 
their  reserve  working  capital  of  £10.000.  The  principal  work  completed 
during  the  year  was  the  extension  of  the  switchboards  at  Lisbon  and 
Oporto,  giving  an  increased  capacity  for  900  subscribers. in  the  former 
city  and  240  in  the  latter.  By  the  end  of  the  current  year  further  exten- 
sions will  have  to  be  made.  The  total  number  of  calls  recorded  during 
the  year  in  both  cities  was  about  7.750,0(X>. 

ARON  ELECTRICITY  METER  (LTD  )— For  the  six  months  ended 
March  31  tlic  net  profit,  after  providing  for  general  charges  and  de. 
preciation,  was  £11,485.  15s.  7d.,  making,  with  balance  from  last 
account  of  £6,228.  8s.  7d„  a  total  available  profit  of  £17,714.  4s,  2d. 
The  directors  recommend  payment  of  a  further  dividend  of  7  per  cent, 
on  the  preference  shares  (£8,742.  14s,  5d,)  and  the  transfer  to  reserve 
towards  goodwill  and  patents  of  £5,000,  carrying  forward  £5,971. 9s,  9d. 
The  directors  record  further  progress  in  all  the  companj's  branches. 
They  ascribe  the  satisfactory  results  during  the  half-year  to  an  in- 
creased demand  in  all  European  countries  for  the  com|>auy's  meters 
and  clock.s.  The  factories  continue  to  be  fully  employed  and  have 
again  been  added  to  in  order  to  cope  with  the  increased  fiusiness. 
The  company  have  recentlj-  placed  on  the  market  a  taximeter  which 
has  been  approved  by  the  Commissioner  of  Police  and  passed  by  the 
National  Physical  Laboratory,  and  it  is  hoped  that  this  now  enterprise 
may  prove  an  additional  source  of  income. 

BIRMINGHAM  &  MIDLAND  TRAtttWAYS  (LTD.)— The  total  revenue  for 
1907  was  £83,837.  14s.  Id,,  compared  with  £92,582,  Is,  4d,  for  1906,  the 
latter  figure  including  the  receipts  for  the  first  six  months  of  the  year 
of  the  Dudley-road  tramway  in  Birmingham,  which  has  since  passed 
into  the  hands  of  the  Corporation.  Expen.ses  were  £38,652.  18s,  lid., 
compared  with  £44,951.  19s.  Out  of  £44,236.  18s.  5cl,  rem.aining 
debenture  interest,  takes  £15,765,  12s.  4d.,  preference  dividend 
£11,537.  18s.,  .and  the  directors  propose  to  place  £3,550  to  debenture 
redemption  and  to  pay  a  dividend  on  the  preferred  ordinary  shares  of 
4  [)er  cent  ,  less  tax.  Gross  receipts  from  the  tramways  were 
£44,440.  19s  8d.,  against  £58,081.  2s.  lid  ,  while  expenses  show  a  re- 
duction of  about  £6,000.  Gross  receipts  from  lighting  and  power  were 
£8,303.  4s,  lid.,  an  increase  of  nearly  £1,00).  Expenses  were 
£5,251,  12s  3d.,  an  increase  of  £122,  6s,  9d.  Total  cApital  expen- 
diture was  £24,820.  8s,  8d,  The  supply  of  current  to  power  and 
lighting  consumers  has  increased,  and  the  equivalent  of  51,763  8  c,p. 
lamps  is  now  connected  for  lighting,  power  and  traction,  against 
37,786  Sep  Since  the  close  of  the  financial  year  the  company  has 
acquired  a  controlling  interest  in  the  Shropshire,  Worcestershire  and 
Stattbrdshire  Power  Acts,  1903,  19^5  and  1906,  but  the  arrangements 
are  still  incomplete.  Negotiations  with  Oldbury  Council  have  been 
completed  for  ihe  transfer  to  the  Shropshire  Power  Co.  of  the  Oldbury 
electric  lighting  order,  1898. 

BRUSH  ELECTRICAL  ENGINEERING  CO,  (LTD.) -The  directors'  report 
for  the  j'ear  to  Dec.  51,  1907,  just  i.ssued,  is  in  abstr.act  as  follows  :  — 

C'ayj(7a/.l<vo)(»/.  — The  amounts  standing  to  credit  of  general  reserve 
and  depreciation  reserve  funds,  as  well  as  the  balance  of  profit  Ijrought 
forward  from  1906,  ha\e  been  absorbed.  The  patents  and  goodwill 
account  is  now  represented  by  the  rounil  figure  of  £100,000,  while  the 
company's  investments,  which  were  entered  in  the  1906  balance  sheet 
at  £161,522   10s.  6il.,  now  stand  at  £101,355,  8s.  9d. 

I'mjil  mid  /joii. — Gross  profit  was  £63,294.  9s,  After  debiting 
general  charges  and  nuiiutenauco  and  paying  debenture  and  otber 
interest  the  net  bahinoe  is  £10,229.  9s.  6d.  The  directors  recommend 
that  this  balance  be  applied  to  initiate  a  new  general  reserve  fun, I, 

drill  i/il. — The  output  from  the  works  during  1907  was  the  largest 
in  the  history  of  the  company,  but  the  directors  regret  that  profits 
realised  have  not  been  commensurate,  chiefly  due,  it  is  stated,  to  the 
fact  that  competition  in  the  electrical  engineeiing  industry  continues 
to  be  very  keen,  while  the  after  eH'ects  of  the  strike  at  the  Lough- 
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borough  works  have  been  severely  felt.  The  company  has  also  suffered 
from  lack  of  adequate  working  capital.  The  contracts  upon  wliich  it 
has  been  cnr;a;.;ed  liave  involved  a  lar^'e  lock-iip  of  money  while  in 
pro<>ress,  and  t-liis  situation  has  liad  to  be  met  Ijy  temporary  loans 
from  bankers  and  others.  A  portion  of  these  loans  was  obtained  from 
the  British  Electric  Traction  Co.  without  security  and,  as  part  of  the 
arrangement  then  made,  the  directors  have  waived  their  option  to  call 
upon  the  British  Electric  Traction  Co.  to  accept  £2  ordinary  shares 
at  par  in  satisfaction  of  the  advance  of  £30,740  made  by  that  corapanj' 
in  1901.  and  have  agreed  to  repay  the  said  advance  by  12  half-yearly 
cash  instalments  commencing  in  Januarv,  1909,  and  carrying  interest 
at  the  rate  of  3J  i^er  cent,  per  annum.  With  a  vie«'  to  placing  the 
Brush  Co.  in  a  position  to  carrj'on  its  business  under  more  favourable 
and  economic  conditions,  the  directors  put  forward  in  January  last  a 
scheme  to  consolidate  the  existing  £250,000  first  and  second  debenture 
stocks,  and  to  make  a  further  issue  of  £100,000  4i  per  cent,  debenture 
stock.  This  proposal,  however,  was  not  supported  by  the  first  deben- 
ture stockholders,  and  the  directors  lia\'e  now  arranged  to  make  an 
issue  of  £125,000  5  per  cent,  prior  lien  debenture  stock,  which  will  be 
specifically  secured  upon  the  freehold  and  leasehold  lands,  buildings 
and  fixed  plant  of  the  company  at  Loughborough.  In  order  to  arrive 
at  a  more  marketable  denomination  of  the  preference  and  ordinary 
shares  of  the  face  value  of  £1.  6s.  8d.  it  is  proposed  to  sub-divide  these 
into  shares  of  6s.  8d.  each,  and  to  consolidate  ever}'  three  of  the  latter 
into  one  £1  share,  thus  giving  the  shareholders  four  £1  shares  for  every 
three  shares  at  present  held.  Similarly  the  unissued  74,263  ordinary 
shares  of  £2  each  will  be  converted  into  148,556  ordinary  shares  of  £1 
each.  An  extraordinary  meeting  will  be  held  to  adopt  resolutions  to 
give  effect  to  this  sub-division. 

The  directors  have  decided  to  give  tlie  preference  shareholders  the 
right  to  convert  25  per  cent,  of  their  holding  into  ordinary  shares. 

MADRAS  ELECTRIC  SUPPLY  CORPN.  (LTD.) -On  Wednesday  Mr. 
A.  M.  Waldron  told  the  sluneholders  that  the  contractors  (Messrs. 
Crompton  &  Co.)  had  jiractically  completed  the  plant  and  machinery 
for  the  main  generating  station,  and  it  had  been  waiting  some  time  to 
be  shippefi,  but  the  building  in  Madras  was  not  ready  to  receive  it. 
Great  delay  had  lieen  caused  by  a  scarcity  of  bricks. 

SHEERNESS  &  DISTRICT  ELECTRIC  POWER  &  TRACTION  CO. 
(LTD.) — The  receipts  from  the  light  raihvavs  for  the  year  1907  were 
£3,160.  133.  9d.,  and  from  the  electricity  "supply  to  £3,2?8.  12s.  2d. 
Expen.ses  (including  interest!  amounted  to  JB6.713.  4s  8d..  leaving  a 
loss  of  £300.  'is.  2d'  Adding  tliis  to  the  debit  l)alance  of  £676.  4s.  lOd. 
from  last  aci'ount,   tlicre  is  a  doliit  of  £976.  9s.  (o  be  carried  forward. 

UNITED  ELECTRIC  TRAMWAYS  OF  MONTEVIDEO  iLTD.)— The  direc- 
tors' report  for  the  year  ended  Marcli  31  state."  tha^  the  results  of  the 
operation  of  tlie  tramway  systems  of  La  Sociedad  Comercial  de  Monte- 
video for  the  year  to  Oct.  31,  1907  (including  those  of  the  Union 
system,  which  the  company  acipiired  in  19C6),  are  as  follows  :  Gross 
receipts  §935,474  (increase  §324,687),  operating  expenses  $619,660  (in- 
crease $168,464),  net  reccijjts  $315,814  (increase  $156,1J4),  or  at  ex- 
change of  »4.7  to  the  £,  £67,194  (increase  £35,216,1.  21,3;8.9^3 
passengers  were  carried  (increase  7,517,385)  and  4,716,906  car-miles 
were  run  (increa.se  1,444,106).  Those  increases  show  the  ex|mnsion  of 
tratlic  arising  from  tlie  conversion  to  electric  traction,  which  is  being 
rapidly  accomplished,  ,and  amply  justifies  expectations  of  largely 
increased  takings  «hen  anim.al  traction  shall  have  been  entirely 
superseded.  The  gross  receipts  subseijuent  to  Oct.  31.  1907,  show  con- 
tinued increase,  the  actual  increase  to  April  30  last  being  $95,703 
(£19,957).  The  tctal  length  of  .single  track  to  be  electrilied  under  the 
construction  contracts  is  80  miles.  Nearly  75  miles  are  now  I'ompleted, 
of  which  50,1  miles  were  in  actual  operation  at  March  31  last.  Animal 
traction  will  probably  be  com|ilctely  superseded  in  the  cour.se  of  the  next 
three  months.  The  dclienture  and  share  capital  of  La]  Sociedad 
Comercial  dc  Montevideo  has  been  increased  in  respect  of  the  expen- 
diture on  electrification,  and  the  whole  amount  thereof  is  held  by  this 
company.  The  amoiinl  received  from  La  Sociedad  Comercial  in  respect 
of  dividenil  on  share  capital  and  delicnturc  interest  was  £71.152,  lis.  7d. 
The  crtjdit  halaiice  for  the  ve.ir  is  £46,537.  9s.  8d.,  against 
£17,221.  16s.  6fl.  Ailding  £690.  ■l4s.  lOd.  brought  forward,  the  total 
i.i  £47,228.  4s.  6d.  After  paying  preference  dividend,  Ac.,  the  directors 
recommend  a  dividend  on  the  ordinary  shares  of  5  per  cent,  iless  tax) 
for  the  year  to  March  31  (£15,917.  10s!),  leaving  £11,963  to  be  carrioil 
forward. 

At  the  forthcoming  mooting  resolutions  will  bo  submitted  for 
splitting  each  pn-fercncc  and  ordinary  share  of  £10  into  two  similar 
sli.arcs  of  £5  cuh, 

URBAN  ELECTRIC  SUPPLY  CO.  (LTD.)— At  the  meeting  last  week,  tlie 
cliairman  (Mr.  1'.  I>.  Tuekctt)Maid  the  |irogre.'<s  made,  while  not  as  rapiil 
(n  might  be  wished,  was  subslanti.d.  There  wasan  increase  of  £5,325, 
or  about.  10  percent,  in  lhegio.SH  piollt.  Th<^  ilirectors  were  doing  all 
tlicy  could  to  di.^coiirage  (he  locking  npof  capilal  in  flee  wiring,  whi<'li, 
however,  had  its  ailvanliiges,  especially  at  places  where  lniuscs  were 
coinmonly  taken  on  lliree  years"  agi-eemcnts,  mid  consequent I\' some 
assistance  had  to  be  given  in  wiring  premises  to  secure  the  adoption 
of  eleelric  lighting.  With  regard  to  the  company's  future,  there  was 
no  question  of  the  ability  of  Edmundson's  Electricity  Cor|in.  to  meet 
the  guarantee  of  dividends  up  to  1910.  A  rough  approximation  of  the 
position  in  1911  was  as  follows  ;  Assuming  gross prolils  to  increase  by 
£4,000  a  year  and  hearl  olhce  expenses  to  he  £2,500,  and  I  .iking 
iheaililitional  capital  chargers  as  £17,500.  there  was  likely  to  be  £2<i,000 
available  fur  depreciation  and  laefeicnco  dividend  in  1911,  which  left 
no  prospect  of  an  ordinary  dividend  in  that  yejir  ;  but  the  bu8ine.>(s  was 
HOinid  and  progro.ssivc,  bused  upon  definite  concessions  of  increasing 
value,  anil  it  was  only  a  (pieHtiun  of  time  to  soe  dividends  earned  on 
the  ordinary  sharc'". 


NEW  COMPANIES,  STATDTORY  RETURNS, 
MORTGAGES  AND  CHARGES. 


NEW  COMPANIES. 

C.  LARKINS  &  CO.  (LTD  )  (98,233;.-Reg.  .Tune  4,  capital  £1,500  in 
£1  shares  (1,403  preference),  to  adopt  an  agreement  with  S.  0.  Head 
and  F.  P.  Spieer  for  the  acquisition  of  the  business  carried  on  by  them 
as  C.  Larkins  &  Co,,  and  to  carry  on  the  business  ot  electrical  and 
general  engineers  and  contr.actors,"  &c.  First  directors,  S.  O,  Hoad  and 
F.  P.  Spieer  (both  permanent).  Reg.  office,  Bush-lane  Hou.se,  Cannon- 
street,  London,  E.G. 

MAGNETATIME  CO.  (LTD.)  (98,252'.— Reg.  June  4,  capital  £3O,C00 
in  £1  shares,  to  take  over  the  business  of  manufacturers  and  installers 
of  and  dealers  in  synchronised  time  systems  carried  on  by  the  Magneta 
Fahrik  Electrisehe  Uhren  Action  Gesellsehaft  (of  Zurich)  at  London 
and  elsewhere  (but  only  in  the  U.K  )  as  the  Magneta  Co.,  also  to  ac- 
quire for  a  certain  period  the  services  of  Mr.  A.  K.  Upward.  First 
directors,  A.  R.  Upward  and  one  or  two  others  to  lie  nominated  by  the  ' 
subscribers.     Reg.  office,  Millbank  House.  London,  S  W. 

ORLING'S  TELEGRAPH  INSTRUMENTS  SYND.  (LTD.)  (98,244).- Reg 
June  4,  capital  £1,603  in  £1  shares,  to  acquire  the  benefit  of  certain 
provisional  protections  in  respect  of  improvements  in  electro-capillary 
apparatus  for  the  transmission  of  a  series  of  electric  impulses  along 
land  lines  or  cables,  and  for  improvements  in  cable  telegraphy,  to 
adopt  an  agreement  with  A.  Orling,  and  to  carry  on  the  business  of 
electrical  and  mechanical  engineers,  manufacturers  of  electrical  and 
other  apparatus,  &c.  Reg.  without  articles  of  association  by  W.  T. 
Moore,  24,  Budge- row,  London,  E.G. 

PREMIER  ELECTRIC  HEATERS  (LTD.)  (98,245).— Keg.  June  4,  capital 
£2,000  ill  £1  shares,  to  adopt  an  agreement  with  G.  H.  Collins  and 
H.  F.  Collins  for  the  acquisition  of  the  business  of  the  Premier  Elec- 
tric Heating  Co.,  and  to  carry  on  the  business  of  manufacturers  aud 
sellers  of  eleerrically-heated  appliances,  resistances  for  heaters,  con- 
trollers and  regulators,  &c.  First  directors,  G.  H.  Collins,  H.  F. 
Collins  and  A.  J.  Collins.     Reg.  ottice,  Ashley-street,  Birmingham. 

MORTGAGES  AND  CHARGES. 

GOULD  STORAGE  BATIERY  CO.  (LTD.)  Issue  on  May  22  uf  £450  0 
per  cent,  debentures,  part  of  series  created  May  21,  1908.  to  secure 
i5,00C),  charged  on  company's  property,  present  and  future,  including 
uncalled  capital.     No  trustees.     Previously  issued  of  s.une  series,  ,£50. 

STATOTORY  RETURNS. 

COUNT?  OF  DURHAM  ELECTRICAL  POWER  DISTRIBUTION  CO.  (LTD.)  — 

Return  to  March  24  gives  capital  as  £500,000  in  50,000  pitfcrenee  and 
50,000  ordinary  sliares  of  £5  each,  allot  which  have  licen  taken  up  and 
paid  for  in  full.     Mortgages  and  charges,  £219,645. 

WITNEY  ELECTRIC  SUPPLY  CO.  (LTD.)— In  return  to  May  11  eapit.al 
is  £10,000  in  5, COO  preference  anil  5,000  ordinary  shares  of  £1  each,  of 
which  2,849  preference  and  2,802  ordinary  have  been  taken  up. 
£4,629.  2s.  6d.  has  lieen  received,  including  £3.  29.  6d.  paid  on  25  for- 
feited shares  and  leaving  .£21.  17s.  6il.  in  arrears.  Mortgages  and 
charges,  £3,500. 

ALDERLEY  &  WILMSLDW  ELECTRIC  SUPPLY  (LTD.)— The  capital  in 
return  to  May  12  is  £30,000  in  20,000  ordinary  and  10,00tt  preference 
shares  of  £1  each,  of  wliieh  5.009  have  licen  taken  up.  ,£5,009  has 
been  received.     Mortgages  and  charge.-,  £5,000. 


CITY  NOTES. 


MEMORANDA  (June  11).— Bank  rate  2\  per  cent.  (May  28,  1908) 
Price  of  silver  24;;d.— 241  ;.d.  per  oz.  Consols  875  -  &7|  for  money  and 
87|,',  -  87|,',  account.  Con.sols  Pay  Day,  .Inly  1  :  Stock  and  Shares 
Continuation  Days,  .luiie  24  and  July  13;  Ticket  l)ay,  June  25  ; 
Pay   Days,  June  12  and  26  ;  Mining  Share  carry-over  Day,  .lune  23. 

Pkicks  of  Mkt.m.s  (l.caidon).— CVi/v")-,  ca.sh,  68.\— 58j;  three  months, 
69-591.  /'""'.  English,  13  :  foreign,  ;i2i- 12'.  N^x^tr,  foreign, 
19-19i!.  Till,  English,  129-150;  foreign,  cash,  129|J— 129:,  three 
months,  129J— 130i!.  lion,  Cleveland,  cash,  Sl/OJ— 51  3^  ;  one 
month,  ,'S0/4   ' 50  b.  

CITY  OF  LONDON  ELECTRIC  LIGHTING  CO.  (LTD.)  -The  transfer  books 
ami  register  of  holders  of  tlie  5  per  cent,  first  debentiiie  and  4,\  per 
cent,  second  ilebcniure  stock  will  bo  closed  from  17lh  to  30th  inst. 
inclusive. 

MEXICAN  LIGHT  &  POWER  CO.  .\  ibvideiid  of  1  per  cent,  has  lieon 
declared  mi  the  uul  slaiidiiig  onbiiiiiy  sIimits.  piiyabh-  .Inly  15. 

SAO  PAULO  TRAMWAY.  LIGHT  &  POWER  CO.  (LTD.)  .\  quarterly  ilivi- 
dend  of  2i  per  eiiil ,  is  pin  abli' on  Isl  piu\. 

STOCK  EXCHANGE  NOTICES.— The  Stock  Exchange  committee  have 
been  asked  to  appoint  a  special  settling  d.iy  in  and  giant  i  qiiotiition 
to  a  further  issue  of  20,0C0  15  lully  and  pii'lly  piid  oi.linary  shares  of 
the  I'liilctI  lliii'i-  I'liitc  Trifjilioiir  (\>.(l.lil.},  to  appoint  a  special  sellling 
day  in  .S7,520  £1  fullv  paiil  ordinnry  shares  of  the  vl/i(mi»iii»i 
Curpn.  [/.Id.),  anil  to  allow  2.50,000  SlOO  shares  of  the  Rio  de  .Iniiriro 
Tnimitaij.  l.iijM  if  IKinr  Co.  (/.'<')  to  be  quoted  (renewed  special 
application. 

WESTERN  UNION  TBLEORAPH  CO.— This  pompany  has  deolared  a 
i|lli)l'tel  l\   di\  lilelld  '•!   ^  percent. 
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BLBCTRIC  TRAMWAY  AND  RAILWAY  TRAFFIC 
RECEIPTS. 


W«ak 
oDded. 


Jiinu 


Mil; 

JllDC 
It 

Hay 
June 


May 

June 


OorponllOD 

i  Ali«ri* • 

I  ^a^Aiguitiae 

'  Ayr  ODrpontion 

B«ker  Si.  &  W«tcrtoo  By...- 

BKO^«y- 

BtfTOV   ••• 

Bath  KlecUic  Tnuod.  Ltd.- 
Birkinlit-ad  Cori-oralion  ... 
BlnalntibiUD  Corporation..- 

lUrmin^hua  &  Uid 

glMkborn  Corporatioa 

Btadpaol  Oorponlion 

Bk^pool  and  Fleetwood... 

BolkH)  C<uponUon 

Bomlay    • 

BoOTwnioath  (.\>rporatlon. 

BitAlord  Corporation 

Britblon  CorporatioD    

Briilol  Tnnu  A  Cftrrlagc- 
BwowArrasA  B^lgrano... 

Bwnley  Corporation ,, 

Baua  Oorporatlon    ,, 

B«ry  Ocnporatiou  |  May 

CaleotU  Tramways  Oo June 

(^■borac-Bedrulh    

Ctedifl  Corporation  

bnhUI 

'  London  Railway  ... 
CUBustonAH'stead 
n  A  Diet.  Ll.  Bys. ... 
q^ASoath  London  Rly... 

Otool  Birmingham  

oSheilw  Corporation 

OlikBlectric  Trams  Co.  ... 
"MiC\)rporfttion     

iporl  &  Diet.  Trams... 

Corporation 

Sc  Lucan  Bailway... 
United 

'■Stourbridge   

Corporation 

HdHam  Council 

Oitasbcad  &  DiM.  Trams... 
OlMgow  Corporation 


May 
June 
May 

June 

May 

June 
May 
June 
Msy 
June 
May 
Jitce 


May 
JuDe 
May 

June 


Oti'estod— NorthHtet 

Onal  Northern  4;  City  Rly.. 
OtSortlitrn,  PiccadUly,&c 
OfMBOck  4  Port  Glasgow... 

Btftlepool  Tramways    

HHtiuKB  Elec.  Trams  Co.... 

HMSKong 

Bidder  iitld  Corpn 

Ball  Corporation 

Dtad  Di-lrict  Council 

DlntOD  Uii^trict  Council ... 

^ivlch  Corporation 

Irii  of  Tbanet  Co 

JiBOW    

Ufbiej'  Corporation    

CUerminster  Sc  District.. . 
KSBamoirk  Corporation  ... 
liMtkiibire  Trams  Oo.    ... 

iJMuhire  United 

UvingtOD 

Licft  Corporation 

Liieo'tcr  Corporation    

LciUi  I.  i-iporation 

Uaeoln  Corporation 

Unrpool  Corporation  

Unrpool  Overhead  Bly.  ... 
*utBdon  County  Council  ... 

taidon  United   

Lti«to(t 

Mitdstone  Corporatioa 

Xucbe^ter  Corporation  ... 

Itesey  Hallway  

Menbjr 

HMro[olitan  Diat.  Railway 
llitro[^olltanBlec.  Trams... 

Wddleton 

Keiion  Corporation   

Hewc:*BtIe-on-Tjne  Corp.  ... 

KerportfMon.)  

KcrtbamiHua  Corporation. 
Oldham,  Anliton  dc  Uydo  ...' 

Oldham  i-'orporaiion  

Perth  (N'.B.)Corporation  ... 
P*lh(>V.A.)  Elec.  Trams... 

Pdlerborough   

Port-moutti  Corporation  ... 

Poturi.-    

Pn.-i'jn  I  ijrporation j  Jiioe 

Bothtiliiim  Corporation 

Bothesay  , 

Bbeerne^^i 

fihcfflcld  Corporation...., 

Singapore  Trama  

floDthcnd  Corporation  ., 
Booth  Metropolitan    ..... 

Bouthport  Tramways 

Boutb  Staffs 

SU'>I/.1^.  .Ilj,U-,cVc..Jt.Bd. 
Stmd'TlHtJtl  Corporation  ... 
Buudtrlttnd  and  District  .., 

Swansea  Trams  

8wiiidon  Corporation    ..,.. 

Taunton    

Tynemouth  and  District  ...        „ 

lyneside  Trams  Oo Juno 

Wallasey  District  CounciJ...         , 

Walsall  Corpn 

WarrlDgtjn  Corjin. ' 

West  Ham  Corporation.. 

Wchton-supcr-Mare    

Wolverhjinipton  Co 

^olverhampton  Oorpn.. 

•  Worcester 

Wreiham .".". 

Yorkshire  W.  R.  Tr^s  Z '.'.'.    J  ime 
Xorkahlre  Woollen  District.    Mav 


May 

20 

!,147 

•u 
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June 

6 

6,6S6 

„ 

B 

3.320 

^1 

4 

887 

^^ 

7 

3,148 

Mar 

29 

2,907 

June 

3 

214 

jj 

4 

531 

„ 

5 

1,618 

Mar 

29 

4E0 

June 

6 

219 

J, 

J 

13) 

i 

5.839 

May 

29 

789 

June 

3 

1.313 

., 

5 

894 

May 

28 

972 

June 

6 

18.687 

„ 

i; 

137 

5I«y 

2J 
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June 

6 

1,557 

,1 

6 

5,305 

May 

29 
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29 

2J2 

June 

4 

1,014 

„ 

6 

$7,211 
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Jtme 
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May 
June 

May 

Juno 


M«y 
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May 


May 
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May 


S8r> 

I7,8SS 

299 

8,900 

173 

228 

793 

1.174 

e,661 

833 

664 

472 

2,374 

R3i.228 

1.499 

4,820 

936 
6,291 
3,699 
1,235 

30.' 

1,260 

Rli,978 


2,473 

113 
447 
583 
100 
173 
101 

1.361 

1,421 

166 

6,747 

2.407 

525 

114 

11,169 

1,412 
35,692 

7,813 

200 

211 

16.626 

1,899 
215 

9,108 

6,119 


6 

151 

6 

3,780 

6 

701 

6 

492 

29 

591 

7 
3 

2,035 

uo 

5 
29 

1,368 
125 

6 

2J 

3 

2,109 

1,746 

775 

4 

611 

29 

151 

27 

55 

7 
6 
3 

6,811 

$9,660 
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29 

t8J 

2'.P 

401 

2  1 

853 

6 

810 

3 

SOI 

29 

953 

3 

1S4 

29 

39 

29 

SOi 

3 

400 

6 
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4 

iu 

4 
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2/ 

89 

29 

442 

3 
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29 

272 

29 

7 
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or  Dee. 
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No.  of| 
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12 

1,303 

13 

460 

29 

.10 

16i 

129 

720 

3(6 

'"  46 
64 
48 
+  Il8,6:6 


2 

526 

98 

342 

282 

.  62 

7 

43 

B562 

'"  78 
13 
766 

"'l92 

46 

5 

18 

49 

236 

4 

3 

32 

116 

30 

234 

11 

15 

1,467 

10 

21 

200 

995 

190 

5 

109 

$151 

""l02 

17 
60 
73 

9 
21 

4 

"211 

3i7 

3 

(07 

19i 

18 

4 

105 

22 

4,882 

1,209 


1,255 

eo 
10 

820 

I,5S2 

170 

22 
2<6 
803 

78 

98 
112 

16 
3 

;o 

139 

86 

73 

61 

6 

1 

170 

$293 

66 

III 

14 

(•0 

78 

'"  «J 

90 

1 

2 

15 

n 
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177 

49 

27 

52 

3 

6 

190 

63 


21 
32 
3 
23 
21 
31 
22 
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20 
§8 

i'6 

20 

9 

9 

10 

38 
22 
10 
10 

t9 


9 
21 
23 
23 

§32 
23 
21 

§22 
10 
21 
10 
23 
23 
21 
t3 
10 
21 
1 
22 
21 
23 
23 
21 
21 
23 


10 
22 
23 
19 
22 
36 
10 
10 
23 
21 
23 
21 
21 
119 
10 
10 

Tia 

21 
U 
3 
1123 
21 
10 
31 
23 


21 

tu 

10 
31 

21 
21 

tio 

31 
31 

21 
31 

19 

u 

10 
31 
31 
92 
31 
31 
33 
21 


4,710 

408,181 

910 

70,305 

3,613 

4,714 

14,264 

61,668 
16,131 

6','716 

23,'310 

Il6!'2,940 

14,710 

40,477 

8,091 

103,497 

83,fOS 

12,710 

3,598 
10,610 


18,136 
1,663 
140,444 
73,860 
15,181 
74,327 
.'i7,!10S 


ia)  TBese  compjnsonH  are  with  the  currespoDdiog  period  last  year. 
1  riua  3  days.    •  Partly  electrical,     f  Minus  3  days,     t  Mlsus  3  daya. 
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1,408 
3.552 
10,939 
2,089 
7,730 
1.903 

58,203 
27,621 
2,976 
55,t51 

),{05 

1,171 

227,288 

32.100 

285,786 

132,651 

5,688 

1,798 

Il4,e08 

43,949 

4  3'.3 

201,835 

108.438 

7,1,02 

1,398 

36,385 

6,486 

4,176 

12,313 

21,365 
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£2,141 

2,3  4  S 

18,0a8 

38,477 

15,797 

6,6;U 

1,883 

1,060 

69,218 

3,250 
15,0110 

4,808 
18,193 

7,483 

14,107 
18,433 

"811 
3,294 
8,166 

8,283 

?,!09 

31,816 

983 

9,310 
37,764 

9,346 

2,036 
26,166 
18.815 
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44,376 

76 
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251 
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- 
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4- 
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+ 
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•h 
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+ 
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1,036 
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28 
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31 
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1,459 
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1,694 

40 
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3,94,'i 
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t6 
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3u 
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66 
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02 
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37 
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§  fins  2  aays. 
Flos  4  days. 


ELECTRICAL  COMPANIES'  SHARE  LIST. 


iUA8t 

j  DIVI- 
!  DBIID 


10   9,t) 

lOl  4'6 


I/O 

HZ 

36 

HZ 

6,6 
36 

4% 
2,0 
2/3 
4% 
2/3 
2/6 
4«% 
7,'0 
6/0 
6% 
,  4J% 

6  i;io; 

61  6% 
6/0 
60 

til 

3/6 
2,6 

at 

4/6 
6/0 
6% 
4% 
4% 

m 

1/6 
3,0 
4% 
3,6 
2'3 
4}1 

34'; 
4J/. 

4/,' 

m 

s% 

6% 

4% 

3% 

4}% 

8,'0 

4/6 

i% 

6/0 

3/6 

3J% 


NAMB. 


ELECTRICITY  SUPPLY. 

Bournemouth  &  Tnole  Elec.  flnp.  Ord 

Do.     4J  per  Cent.  Cum.  Pref.  

Do.     6  per  Cent.  (,'um.  Second  Pref. 

Do.    *i  per  Cent.  Deb.  Stock  (red.) 
Bromley  (Kent)  El.  Lt.  ii  Power  Sharen 

Do.  Do.  1st  Debs 

Brompton  ft  Kensinpton  Elec,  Sup.  Ord 

Do.     7  per  Cent.  Pref. 

tCentralElec.  Sup.  Co.4%  Gnar.Dh.Stock 
Ch8rini:Cro»9(W.End*City)El.Sup.Co, 

Do.    4Jper  Cent.  Pref.   

Do.     4  per  Cent,  Deb.  Stock  (red.) 

Do.    City  Undertaking  4JZ  Cm.  Pref. 

Chelsea  Electric  Supply  Ord 

•  Do.     44  per  Cent.  Deb.  Stock  (rod.)  .., 
City  of  London  Electric  Lighting  Ord.. 

Do.     6  per  Cent.  Cum.  Pref.  

Do.     6  per  Cent.  Deb.  Stock  (red.) 

Do.     4lperrent.  2nd  Deb.  Stock  (red. 
County  of  Durham  Elec.  P.D.  Ord 

Do.     6  per  Cent,  non  Cum.  Pref. 


County  of  London  Elec.  SnpnlyOrd.. 
~        6  per  Cent.  Cimi.  Prof... 


Prtco 

Wod., 

Jnne  10. 


irj-n 
9S-H8 
104-11 

102  —106 

4.«-6 

94 '-97 

ej-7J 

6J-7J 
98  -101 
8i-4 
4J-4a 
96  -SO 
8J-48 
3  -3i 

101  —104 

gj-ioj 

12  —13 
124  —127 

102  —106 
2J— 3 
38-35 

■a-H 

lOJ-11 
107  -110 

93  -101 
43 -61 
6  — 6i 

94  —07 

6  — f* 

7  -8' 

6  -ej 

06  -»i 


97  -101 
88  -92 

i-ia 

4i-4S 

90  -93 

4J-5 

4.i-6 

107  —111 

f6  -90 

96  -99 
71-81 

93-98 
6g-5| 
6i-6i 

97  -9!) 


4% 
4/0 
0/6 
0/8| 
4J% 
2/6 
2/6 
HZ 
6,0 
2/3 

4% 

0/6 

4J% 

4J% 

9X 

4X 

4% 

6/0 

6% 

HZ 

3X, 

4% 

2'< 

iZ 

iK 

2/6 

4X 

H 
iX 
6% 
6% 
4/. 
7/0 


1( 
11 

6/0 

u 

4/0 

St. 

iZ 

b 

4/U 

St. 

HZ 

11 

U 

11 

6/. 

St. 

HZ 

St. 

i'z 

lu 

i/i) 

St. 

6?„ 

10 

u 

bZ 

S'. 

*Z 

10 

6,0 

St. 

4« 

St. 

4t. 

1 

I 

0/6 

81. 

Hi 

SI. 

hZ 

St. 

nz 

SI. 

3)X 

St. 

8  ,; 

St. 

8  * 

St. 

3  Z 

St. 

mz 

Do. 

Do.     HZ  Deb.  Stock  (all  paid)  (red.) 
•  Dor    Second-Deb.  Slock, 
Folkestone  Electricity  Supply  Co,  Ord. 

Do.     6  per  Cent.  Cum.  Pref. 

Do.    44  let  Deb.  Stock  (red) 

Hove  Electric  Lighting  Ord 

Kensington  &  Knightsbridge  Ord.... 

Do.     6  per  Cent.  1st  Pref 

Do.     4  per  Cent.  Deb.  Stock  (red.), 
Kensingtn.  &  Kngtbg.  Co.  &  Notting  Hill 

Co.  (Joint  Station)  4%  Deb.  Stock  (red.) 

Kent  Elec.  Power  Co 

London  Electric  Supply  Ord 

Do.     6  per  Cent.  Pref. 

Do.     4  per  Cent.  1st  Mort.  Deb 

Metropolitan  Electric  Sup.  Ord 

Do.     44  per  Cent.  Com.  Pref.  

Do.     44  per  Cent.  Deb.  Stock  1st  Mort. 

Do.  3*pcrCent.  Mrt.  Deb.  Stock(red.) 
Midland" Elec.  Corp.forP.D.lstMort.Db. 
Newcastle  &  Diet.  Elec.  Ltg.  Ord 

Do.     44  per  Cert.  Deb 

Newcastle  Elec.  Supply  Ord 

Do.     5  per  Cent,  non  "Cum.  Pref. 

Do.  4  per  Cent.  Mort.  Deb.  red.  1907. 
Korthern  Counties  Elec.  Sup ,  — 

Do.     4i  per  Cent.  Deb 96—97 

Notting'HIU  Electric  Ord I      lli-12} 

Oxford  Electric  Ord I       6i|-6i 

Do.     4  per  Cent.  Deb.  Stock    I     94—98 

St.  James'  &  Pall  Mall  Elec.  Ord I       7i-f  J 

Do.    7  per  Cent.  Pref.    1       f  j -7i 

Do.     3*  per  Cent.  Deb.  Stock  (red.)  ...(     86-90 
Smithfleld  Markets  Electric  Snp.  Ord...!         J-J 

Do.     4  per  Cent.  Deb.  Stock I     70—74 

South  London  Electric  Supply  Ord j      2i-2| 

South  Metrop'n  Elec.  Lt.  i^owerOrd.!        6-i 

Do.     7  per  Cent.  Cum.  Pref i     li'«— 1 

Do.     44  Ist  Db.  Stk.  Bed '     "" 

Urban  Electric  Supply  Ord 

Do.     5  per  Cent.  Cum.  Pref.    

Do.     44  per  Cent.  1st  Mort.  Deb 

Westminster  Elec.  Sup.  Ord 

Do.    4J  per  Cent.  Cum.  Pref.    

ELECTRIC  RAILWAYS,TRAiyiWAYS,&C. 

Baker  St.  &  Waterloo  iX  Perp.  Db.  St. 
Bath  Elec.  Trams  Pref.  Ord 

Do.     5  per  Cent.  Cum.  Pref. 

Do.  44  1st  Mort.  Deb.  Stock  (red.) ... 
B'ham  &  Midland  Trams  4J  1st  Db.  Stk. 
Bristol  Tramw.iys  &  Carriace  Ord ■     10  — lOJ 

Do.     Cum.  Pre'f.  (fully  paid) 

Do.     4  per  Cent.  Debs 

British  Electric  Traction  Ord 

Do.     6  per  Cent.  Cum.  Pref. 

Do.     6  per  Cent.  Perpetual  Debs, 


99  — lOi 
1  —2 

n-H 

87  -90 
-8 
-61 


4- 


E9  -92 

i-S 

6-1 

86  -90 

93  -96 


99  —100 

4  — 4J 
91  -90 


Do. 
Do. 
Jo. 
To. 


Central  London  Ordinary  Stock 

Do.     4  per  Cent .  Pref.  Stock    

Do.     Deterred  Stock    

Do.     4  per  Cent.  Debs 

Charing  X.EustoniHnipstdPer.Db.Stk, 
City  of  Birmingham  Trams.  S^Cm.Prcf. 

Do.     4  percent.  1st  Mort.  Dobs 

City  &  South  London  Klv.  Con.  Ord.  .. 
Do.     6  per  Cent.  Peril.  Pref.  (1891)    .. 

(189C) 

(190!) 

(1903)  

4  per  Cent,  Perpetual  Debs 

Dublin  United  Trams.  Ord  ., 

Do.     6  per  Cent.  Pref. 

Gt.  Northern  &  City  Bly.  Pref.  Ord.  (4%) 
G.  Northern.  Piccadilly  JtBrompton  Ord 

Do.     4  per  Cent.  Deb.  Stock 

Hastings  h  Disl.  Elec.  Trams.  6/.  Cm.  PC, 

Do.      44  Lb.  St 

I   Imperial  Tramways  Ord 

!  Do.    0  per  Cent.  Pref.  

t  Do.     44  per  Cent.  Debs 

I.  of  Thanet  E.  T.  .t  Ll.  5  per  Cent.  Pref, 

Do.     4  percent.  Dob.  Slock 

Lanarkshire  Tramways  

Lanes.  Utd.  Trams  5  i  Prior  Lien  Db.  St. 

Liverpool  Overhead  Railway  Ord 

Do.    6  per  Cent.  Pref 

Do.     4  per  Cent.  Deb 

London  United  Trams.  bZ  Cum.  Pref.  ... 
Do.    4  percent.  1st  Mort.  Deb.  Stock 

Mersey  Con.  Ord.  Stock    

Do.    3  per  Cent.  Pcrp.  Pref.  

Metropolitan  Elec.  Traniwa.va  Def.  

Do.    6  per  Cent.  Cum.  Pref. 

Do.     44  oer  Cent.  Deb.  Stock  

Metropolitan  Kaiiway  Cunsulidated  

Do.     Surplus  Lauds  6tr>cka 

Do.     34  percent.  Preference 

Do.     84  per  Cent.  "  A"  Prelerence  

Do,    34  |ier  Cent.  (  onvertible  Pref, 

Do.     34  per  Cent.  Debenture  Stock 

Do.     34  per  <ent.  "A"  Ditto 


li — 1« 
9j  -»S 
42  -43 
68  —70 
86  — 19 
76  —78 
73  -76 
91  —91 
t'l  —92 


Batl 

r. 

Ynu>. 

EDi 

e  a. 

a. 

6    7 

0 

4    7 

0 

6    9 

0 

4    5 

6 

6  10 

0 

4  12 

9 

6  18 

0 

4  10 

0 

4     0 

c 

6    6 

0 

4  17 

0 

4     1 

0 

5    3 

0 

6    8 

9 

4    6 

9 

5  18 

6 

4  12 

0 

3  18 

0 

4    6 

0 

8    9 

7 

6  13 

4 

6     3 

6 

6    9 

0 

4     2 

6 

4     9 

9 

6     7 

0 

4  11 

0 

4  ];! 

0  1 

6  11 

0 

6     5 

0 

4  12 

0 

4     1 

0 

1  3  19 

0 

<  4  18 

8 

6    8 

0  : 

6    6 

0 

4     8 

0 

6  10 

0 

4  10 

0 

4     1 

0 

3  18 

0 

4  11 

0 

B    0 

0 

4  12 

9 

6  19 

2 

4  13 

0 

4    1 

8 

4  13 

9 

5  14 

0 

6  12 

0 

4    1 

6 

6    1 

3 

4  16 

li 

3  17 

9 

S    8 

0 

7    6 

0 

4    0 

0 

6    6 

0 

4    8 

0 

12  10 

"  1 

10  12 

0  1 

5    0 

0 

6    5 

0 

4     4 

0 

I 

4    7 

0 

8    0 

0 

6  14 

(1 

5    0 

0 

4  15 

0 

8  11 

9  ' 

4  14 

n 

4    0 

0 

5    4" 

0  '' 

6  18 

0 : 

3  a 

3 ' 

4    7 

0 

3    0 

0 

8  16 

0 

4  IS 

3 

1  5    6 

0 

1    0 

Oi 

6    0 

0 

4    6 

6  i 

4    7 

0 

4    8 

6  1 

4  12 

6 

3,17 

6 

4  10 

e 

«    9 

0 

6  11 

0 

4    8 

0 

7    1 

0 

4  12 

6 

7  17 

0 

5  17 

0 

4  13 

9 

6    7 

0 

9  10 

0 

6    « 

0 

7  10 

0 

4  11 

0 

6    2 

0 

4  13 

0 

— 

- 

6    3' 

A 

4  12 

0 

1    4 

0 

!t  ;4 

0 

3  19 

9 

'  4    9 

6 

1  4  13 

0 

!  8  14 

6 

3  16 

0 

DIVIDSMD 
DUS. 


7l^Kl 


n 


(k 


Mftr,  Bept, 
Fob,  Aog 
Feb,  Aug 
Jan,  Julv  I 
April,  Oct 
May,  Nov  ) 
March. . . .  j 
Mar,  8ppt  i 
June,  Dec  | 
Feb,  Aug   I 
Fob,  Aug  j 
Jan,  July 
Jan,  July 
March    . . 
Jnne,  Dec 
Feb,  Axip 
Jan,  July 
June,  Dec 
Jan,  July    WSj 
April,  Oct 
April,  Oct 
Feb,  AufZ 
Mar,  Sept 
Jnn,  July 
May,  Nov 
April,  Oct 
Mar,  Sept 
Feb,  Aup 
April.  Oct 
Feb,  Aug 
Jan,  July 


April.  Oct 
Jan,  July 
Mar,  Sept 
Mar,  Sept 
Jan,  Julv 
April,  Oct 
Jan,  July 
June,  Dec 
Jan,  July 
June,  Dec 
Feb,  Aug 
Jan,  July 
Feb,  Aug 
Feb,  Aug 
Jan,  July 
Mar,  Aug 
Jan,  July 
March  .. 
March  . . 
Jan.  July 
Feb,  Aug 
Feb,  Aug 
Jan,  July 
Feb  .... 
Feb,  Aug 
April 


hU8INK88 
WKKK  T. 

■Unk  10. 
tii^h-  Low- 
est. 
10;  ■ 

loi-: 


est. 


m 


Feb,  Aug 
April,  Oct 
April,  Oct 
April,  Oct 
April,  Oct 
Mar,  Sept 
Jan,  July 

Jan,  July 
April .... 
Jan,  July 
April,  Oct  : 
Jan,  July 
Feb,  Aug 

Feb,  Aug 
Juue,  Dec 
Feb,  Aug 
April,  Oct 
Way,  ^ov 
Feb,  Aug 
Feb,  Aug 
Feb  .... 
Jan,  July 
Jan,  July 
April,  Oct 
April,  Oc-t 
Feb,  Aug 
Feb,  Aug 
Feb,  Aug 
Feb,  Aug 
Feb,  Aug 
May,  Nov 
Feb, Aug 
Feb,  Aug 
Feb,  Aug 
Feb,  Aug 
Jan,  July 
Mar,  iSept 
April,  Oct 
Mar,  Sept 
Mar,  Sept 
Jan,  July 
Mar,  Sept 
Jun,  July 
Feb,  Aug 
Jan,  July 
Feb,  Aug 
Feb,  Aug 
Jan,  July 
Jao,  July 
Jan,  July 
Feb,  Aug. 

April..  . 
Feb,  Aug 
JaD,  J  uly 

Fl-I.,  Aug 
F«-b,  Aug 
Feb.  Aug 
Feb,  Aug 
Feb,  Autf 
Jan,  July 
Jan,  July 


9  IS      94 


103 


3i 


814 


LlJ' 


102/ 


SMI      8}j 


3 

96 
43i 


92i 
90} 


Sfi 


ftllowance  hu  been  made  for  accrued  interest  but  not  for  redemptioa 
t  Ex  Diridend 


S56 


THG  ELGCIRICUN,  Ji  NE  12,  1908 


ELECTPMCAL    C0M:I».A.1NIES'    SHAR^E    LIST Continued. 


bi 

[Last 

a 

Divi- 

w 

DFND 

S(. 

SI 

SI. 

H% 

SI 

r/. 

SI 

ty. 

SI 

>iZ 

PI 

K"/ 

fl. 

4% 

iW 

(1/6 

Rl 

4*» 

U/7J 

Rl 

iy. 

ir;o 

6* 

i>y. 

NAME. 


I    Price 
Wed.. 
I  June  10. 


Rate  % 

YIELD- 
FD. 


riFCTRIC  RAILWAYS  4,  TRAMWAYS-  Continued.    £  j.  a. 


SI     M 


1 

vn 

1 

'Hit 

1 

'Wi 

fi 

6/0 

«, 

3/0 

St 

4*5 

SI. 

4i? 

Sl.^  1% 


SI 

m 

SI 

ur 

fi 

10.0 

fi 

•2/6 

St 

H% 

1 

J/0 

ft 

tn 

1 

o,f« 

1 

0/7{ 

T 

ll/f; 

1 

J/o 

^ 

"in 

3 

;-/j 

ino 

f.X 

1 

11//!. 

fi 

•J/o 

fi 

(./7i 

Bl. 

i*X 

fi 

11/6 

fi 

■1/2 

St 

4X 

St. 

bX 

b 

fi 

fl. 

m 

•i 

i 

SI 

■y. 

u 

i/O 

Ft. 

■>/>. 

f 

l./O 

fi 

2,3 

fl 

4U 

II 

l.S/0 

Kl 

45; 

1 

V/l) 

1 

c/i'i! 

1 

0/7  ( 

H. 

«JZ 

fi 

12 

30/0 

nil 

47. 

1 

2/0 

1 

(1/6 

81. 

V. 

W. 

U 

1(10 

4^5: 

1(11 

16/6 

I 

c/o 

6 

I/O 

li 

J/U 

1(JC 

4>. 

111 

.11(1 

6X 

St. 

16/0 

HI. 

3U/0 

ft. 

u 

HI, 

iX 

10 

6/0 

IP 

1(1/0 

fi 

2/0 

(. 

(>/0 

bl 

4n 

20 

4/0 

!(.<' 

4n 

81. 

16/0 

HI. 

17/B 

HI. 

ty. 

11 

«/« 

HI. 

4Z 

1(H 

4* 

it, 

«» 

1« 

ao/o 

100 

MX 

2fi 

62/6 

K.O 

•  1 

100 

11 

1 

10(/ 

n 

2» 

i/» 

ion 

<x 

10 

in 

r/o 

10 

10,0 

)(H) 

6X 

10 

8/0 

M 

4X 

.. 

«/t 

5relrc)to]ilHn  Dislriol  Fnilway  I'rd 

Do.     Exiersion  Prof.  (5  Jier  Cent.)   

Do.     A^Fpnteil  Kxl.  Pref.  {Int.  Guar,  by 

.    Und.  Elec.  Blv!..  Co.  of  London,  Ltd.') 
.  Do.     3  ppr  Cent.  Con?olld.  Bent-cIiarKP 

Do.     4   per  Cort.  Midland  Rcnt-cbnrge 

Do.     rnjir-Slo(k4  pprCent  

To.     H  prr  Crnt    P.  i  p.  Deb.  Sleek  

I'o.     4  j.erCpit.  nilto 

»«  Gen.  T:Bet.  (i  per  Cent.  Cum.  Pref. 
Polterire  F.lpclrie  Traction  Ord 

Do.     fi  per  Cent.  Ctidi.  Fref.  

Do.     4*  per  Cent.  Deb.  Sloik     

S.  Met.  Elec.  1  rnnisi.  k  Ltc  f,V,  Cm.  Pref. 

Do.     4  per  Cent   'eh.  Slock 

Sunderland  Diet.  Elec.Trmi.6°/l8tMt.Db. 
I'ndereround  Elec.  Kys. Co. of  London... 
Yorktbire  (W.E.)  Elec.  Trams.  Ord 

Do.    6  per  Cect.  Cum.  Pref.    

Do.    44  per  Cent.  l8t  Debs 

UECTRIC  MANUFACTURING,  &C. 

Aron  Electricity  Meter  Ord 

Do.     6%  Cnm.'Pf. 

Babcodi  &  Wilcox  Ord 

Do.     Pref. 

Fritiih  Insulated  &  Helsby  Cables  Ord. 

Do.    6  per  Cent.  Pref. 

Do.  4i  per  Cent.  1st  Mori.  Deb.  (red.) 
BritishThoms'n-Houst'n4J%lstMt.Db. 
Fritish  Westinghonse  6  per  Cent.  Pref... 

Do.    4  per  Cent.  Mort.  Deb.  Stock 

Prush  Electrical  Er(;nneerinp 

Do.     6  per  Cent.  Pref.  non.Cum 

Do.     4 j  per  Cent.  Perp.lst  Deb.  Stock 


13S- 
23'- 


-S8 


44  -48 

70  -75 
100  —104 

44  —4a 
120  — )25 

73  —78 
1-1 

i-J 

91  -E4 
?-l 

77  -81 

73  -  7H 

20  -  43 

i-18 


84  —87     !  B     3     6 


3  17 

3  II 
I  4  Id 

6     3 

8  6' 
6  13 

4  16 
6  0 
4  19 
6    8 

ill  12 


3}-4 

fS-6} 

5I-6J 

102  —115 

t3  -98 

j;  11 

TU       IS 

46  -  60 

3*, 
le — TS 
70  -76 


3  16 

8     0 


Dividend 
Due. 


BUSINESS 
WfEK  TO 

.lUNK  Ul. 


L»ST 

Divi- 
dend 


NAME, 


Price 

Wed.. 

June  10 


KaTE% 

Yield- 
ed. 


8    0   0 


Do.     Perpetual  2nd  Deb.  Stock    '     65—60 


tCallender's  Cable  Con.  Ord.   id  &  bonaf 

Do.    6  per  Cent.  Cum.  Pref.  

Do.     4^  per  Cent.  Ist  Mort  Debs,  (red.) 
fCestner-Kellner  Alkali  Co 

Do.    4j  per  Cent.  1st  Mort.  Deb.  (red.). 
Chadbnrns  (Ship)  Telegraph  Ord 

Do.     6  per  Cent.  Cum.  Pref.  

CouBoIidaied  Eleetrical  Co 

ConsoJidatcd  Si^'nal  Co 

Do.    6  per  Cpnt.  Cum.  Pref.  

*  Crompton&  Co.  (K08.  1  to  86,000)   

Do.    6  per  Cent.  1st  Mort.  Beba.  (red.). 

Da^i.s  &  lilntnins 

Dick,  Kerr&  Co.  Ord 

Do.     6  per  Cent.  Cum.  Pref. 

Do.     4  j  per  Cent.  Deb.  Stock    

Edison  &  Swnn  United  ("A"  Sh.)  (£3pd.); 

Do.    (jE6  paio)    

Do.    4  per  Cent.  Mort.  Deb.  Slock  (rd.)j 

To.     6  per  Cent.  2nd  Deb.  Stock 86—67 

Fdmundson'a  Elec.  Corp.  Ord.    J 

Do.    6  per  Cent.  Cum.  Pref.  J-l 

Do.    4)  per  cent.  1st  Mort.  Deb.  (red.)  \     <3  —  73 
Electric  CoDslniction  Co i  —  4 

Do.    7  fer  Cent.  Cum.  Pref  IJ— 'J 

Do.     4  percent.  Perp.  let  Mort.  Debs.       (4  _(§ 
Gem  ral  llcctric  (1900)  6%  Cum.  Pref....         7^-  gj 

lo.    4  per  Cent.  I ^■t  Mort.  Debs 67-90 

111  nlev's  Telegraph  Works  Ord 1     loj-llj 

Do.    4J  per  Cent.  Pref.   5-64 

t  Lo.     4J  i)er  Cent.  l6t  Mort.  Deb.  Stock'  104  —106 
India  P.ubber,  Gutia  Percha,  4c.,WrkB. 

Do.     4  per  Cent.  Debs,  (red.) 

^'alional  Eke.  Conslruetion  Co 

Kicliardsons.WesI earth  &  Co.,  Ltd.  Ord. 

Do.     6  per  Cent.  Cum.  Pref.  ...    


91-103 

6J-6} 

1G7  —109 

lJ-18 
101  —104 

1-1 J 

& — J 

li— li 

I?- Si 
ij-ij 

62  —96 

li'c-l,'« 

l-lj 

101  -  101 

*-3 

78  -81 


6  0 

7  10 
6  18 
4  7 
4  2 
9  18 
4  6 
8 
5 
7 
4 


0 
19 
S  16 


2    9 


I  o.    4J  per  Cent.  Perp.  Deb.  Slock 
f  implex  Coi 


Jonduita  Ord. 

Do'.    6  per  Cent.  Cum.  Pref. 

Telegraph  Conslriiclion  &  Maintenance 
1  o.    4  per  Cent  Deb.  Bonds  (1909)    ... 

Vickerp,  Sons  &  Maxim,  Ltd.,  Ord 

Do.    fc  per  Cent.  non-Cum.  Preference' 

Do.    6  per  Cent.  non-Cum.  Preferred 

Do.     4  per  Cent.  IbI  Mort.  Db.Sk.(red)i 

t  iJo.    4i  per  Cent.  2nd  Mort.  Deb.  (red. )l 

t  Do.    6  per  Cent. :  1 A  Mori.  Debs.  Fcrip 

.1.  G.  W  hite  &  Co.  6  per  Cent.  Cm.  Plef.| 

V\  illaiis  Si  Kobinsun  Ord 1 

Do.    6  per  Cent.  Cum.  Pref. 1 

t  Do      •  -  -- 


IfJ— IfJ 

(8  —I'O 

8-3 


87^1 

u 

6J 

291— 3U 
1014-103* 
IS^-ljf 

1  -u 

1(3  —107 
100  -Its 
102  -10; 
100  -102 

7*-81 
J-H 

Sg-OI 


7  2 
6  17 
4  19 


6  13     3 


Feb,  Aug 
Feb,  Aug 

Feb,  Aug 
Jan,  July 
Jan,  July 
Mar,  Fept 
Jan.  July 
Jan,  July 
M»T  .-.. 
April,  Oct 
Feb,  Aug 
May,  Nov 
Feb,  Aue 
.Tan,  July 
Jan,  July 
Jane,  Dec 
March  .. 

Jan,  Jnly 


April,  Oct 
April,  Oct 

July,'  Feb 
Jan,  Jaly 
Jan,  July 
Mar,  Sept 
Feb,  Aug 
Jan,  July- 
March  .. 
Mar,  Sept 
Mar,  Sept 
Jan,  July 
Jan,  July 
Jan,  July 
KoT,  May 
May,  Nov 
Feb.  Aug 
March  . . 
April,  Oct 
August  ... 
April,  Oct 
April,  Oct 
Jan,  July 
Jan,  July 
Mar,  Sept 
Sept  .... 
Sept  .._ 
Jan,  July 
Feb,  Aug 
Feb,  Aug 
June,  Dec 
Mar,  Sept 
Jan,  July 
May,  JIOT 
Jan.  July 
Jan,  July 
July  .... 
Jan,  July 
June,  Dec 
Mar,  Sept 
Feb,  Aug 
Feb,  A  ug 
Mar,  Sept 
Feb,  Aug 
April.  Oct 

April 

Kov  .... 
May,  Not 
Jan,  July 


High- 

est. 
HI 


«J 


47 
123 


41J 


8)i 


105 


low. 

est, 
14 


4  h 


Mar,  July 


3  17    8  !  Jan,  July 

8    2    0  i 


4     9 
4  13 

3  18 

4  6 


4  per  Cent.  1st  Mort.  Deba. '  7j  — 7i 

TELEGRAPHS.  j 

Amazon  Telegraph j  2  — 3 

Do.     6  i>er  Cent.  Dobs,  (red.)   1  81—57 

Anglo-Anieriean 6)  — 62 


101  — lC(i 
17i-17|i 
8»  — >7 

71-8^ 
161-16] 

3  -31 

8  -a 

0OZ-103>. 


102i 


10 


13i— 14 

0  3-10 


)o.    Prrferred 

Do.     Defirrrd     

Commercial  Cable  4  per  Cent.  Deb.  Stk. 
Cuba  Hiibniarine  Or<{ 

I'o.     Preferriiep  10  per  Cent 

Direct  Hpaniwh  Ord 

Do.    10  per  Cent.  C:um.  Pref.    

Do.    A\  j.er  Out.  lleb 

llirerl  I'nitid  Slalef  (;al>le 

Direct  Wml  India  Cable  4  J%llB.Db.(rd.|l 

Fnateni  Ord'nary    ISl"— IsV 

Do.    :'4  per  Cenl.  Pref.  SIxick  g'l—n.i 

Do.     4  pi  r  Cent.  Mori.  Deb.  Hik.  (red.)    lOOj-lOiJ 
EHHlern  Extetmioi 121- IHl 

Do.    4  lerCenl.  Deb.  HI.H-k  lOlj— lOl'j' 

Kaslern  i  H.  Alneiin  4  >;  Mort.  lleb.  IBOl)    leOJ  — 102. 

Do.  4%  MaiinliuH  Hull.  Deha.  (red.)  ...  194—1014% 
O  N.(<  I  Ccpriibngenl.  nil li  Coupon  7.1  "  I  lV*-Jl>4 
llnhlH«A.Herii,uila44ilBlMl.  Db.(rod.)    UK  J- 1024 

Inuo-Eiiropeali 52  —66 

Uaekai  Coiiipaliiea  CommoD  60 — 70 

Do.     i'lelerenie     gj  7J 

Marioni  a  Wirelrn.  Telrg.  Co ''  \~\ 

I'oeilli' A  Euro|H  ii'lrl.4XUnir.Dbt.(red.)i    99  —102 
W  I'Bl  CojiKl  ol  AniiTiea 1 

i*o.    4  per  Cent.  ileliM 1 

V  e.t  India  &  I'nniinia  ! 

Do.     I  I  ir  Cent.  I«l  Pref. .""■ 

Do.     tperCenl.2nilPref,ex.oD  A/o  of  ttr. 

Do.    6  per  Cent.  Iiebs 101* loj 

Wenlern  leleiiraph    ._........ 18i— Hi 


ll-li! 

W  —102 

»-l 

8J-9' 

»1-1"J 


6  IS 
6  11 

6  13 
.•.  11 
4  12 

7  6 
6  19 
6  4 
6  II 
t  7 
6  II 
4  8 
6  3 
4     1 

8  18 
6  V 
3  18 
8  18 
8  19 
6  14 

I  4     8 

I  6    8 

,  6  11 

b  11 

3  is' 

I  8  17 

•i  18 


June,  Dec 
June,  Dec 


Apr.  Oct 
Apr,  Oct 
May,  J4oT 


0  18    0 


4  16 

Do.    4  |cr  C'enl'.  Deb.  block  (red.)......     loiu^— iliiJ4[  »  18 

IWeslern  Inion  Trlefih.  «1,100  4X  Bondt      7li  -81     I  4  IS 


Jnne.  Deo 

June,  Dec 

F,My,Ag,N 

*'.My,Ag,N 

5  lF,My,AK,N 

0  Jn,Ap,Jy,0 

0      Feb,  Aug 

Feb,  Aug 

April,  Oct 

April,  Oct 

.Ian,  July 

Ja,Ap,Jy,0 

June,  Dec 

Ja,Ap,.ly,(l 

Ja,Ap,,ly,0 

May,  ^ov 

Ja,Ap,Jy,0 

Feb,  Aug 

Feb,  Aug 

May,  ^0T  ] 

Jan,  July 

June,  Dec 

May,  Mot 

J«,Ap,Jy,U 

,la,Ap,Jy,(l 

April .... 

June,  IMk 

May   .... 

Jan,  July 

May,  ^uv 

May,  Nut 

May,  Not 

Jan.  July 

Mr,Jo.(),I> 


63J 


8O4 

li", 
li', 

103 

112 

loii 


IOj 

1 1 


3SI 


29| 


ra 


1(>4 

8.4 


]3ii 


'•'44    132J 

>  \\  iiiiij 

I34     isi,' 


Jujiv,  Dec  1014 
•  In  calcnlattng  the  jloMa  allownnci  bai  bnn  miide  for  aecnied  liilnrMt  but  not  lor  redemption    f  F.j  .llibleiid 


(■3' 

OdJ 


."li 


S8J 
6i} 


TELEPHONES. 

KOJ  28       Amer.  Telephn.  &  Telegh.  Cap.  St IIS  -122 

..  I  4^        Do.    Coll.  Trust  Sl,0004  per  Cent.  Bds  t8  — tl 

St.    6%    I  Anglo-Portug'seTel.  6%  IstMt.Db.  Stk.  19—102 

Sl  3/0   I  Chili  Telephone 7  — 7J 

1   0/7J     Monte  Video  Telephone  Ord. SI— Ij'- 

1'  C/6    :     Do.    6  per  Cent.  Pref.  t5— Si" 

St.'  OS       National  Co.  Pref.  Stock  ...I  lOSJ— 11 

SI. I  6%         "        -.    .  -       .  - 


lOl  6/0 

10  -f/0 

b    2/6 

St.    3J% 

St.    4% 

I'  1/0 

10/7! 

St.!  4% 

St.!  44% 


Do. 
Do. 
Do. 
Do. 
Do. 
Do 


Def.  Slock 1114-113* 

6  per  Cent.  Cum.  1st  Pref.    ..'     1' 4—124 


£  a. 
6  U 
4  8 
4  18 
6  6 
6  16 
6  7 
6     8 


DmDEHD   I  ^J"?""* 

Due.      i^.ffxm 

Low 


ISi 

1V(( 


6 
C 

St. 

St. 
6 
6 

St. 

St. 

St. 

St. 
40 

100 

St. 
6 
6 
5 

St. 

St. 

St. 

el 

6' 
101 
lOOl 

St.! 

Sl.i 

6 

100 

1 

St. 

6 

Et. 


3/0 
2/6 


3/0 
2/0 
3/0 


6  lier  Cent.  Cum.  2nd  Pref.  .. 

5  per  Cent.  non-Cum.  3rd  Pref.  ... 

Deb.  Stock  32  per  Cent,  (red.)    ... 

4  per  Cent.  Deb.  Stock  (red.) 

Oriental - 

Do.    6  per  Cent.  Cum.  Pref.  

Do.    4  per  Cent.  Red.  Deb.  Stock 

Telephone  Co.  of  Egypt  4J;S  Ub.Stk.(red.) 

United  Kiver  Plate 

Do.    6  per  Cent.  Cum.  Pref. 

Do.     4J  Deb.  St.  Ued ; 

FINANCIAL,  INVESTMENT,  Ac.      ' 

Elec.  &  Gen.  Investment  6X  Ciun,  Pref. 

Globe  Telegraph  &  Trust 

Do.    6  per  Cent.  Pref. 

Sabmarine  Cables  Trast  (Cert.), 


IPJ  -124 
6i-6S 
99  —101 
lUf.i 
l°6-li'« 

u-u 

90  -93 
99  —103 


5  —64 

iofi-io.'4 


1014    3  17 

"  ^       5    7 

4  16 

4     6 

4  8 

5  16 
4  II 
3  13 


3/0 
5/0 
6% 
6% 
4/0 
2/6 

8% 

65  0  t  Do. 

Do. 

Do. 

Do. 

Do. 


3J-«J 

Ug-lOg 
13|-14i  I 
127  — ItO 


COLONIAL  AND  FOREIGN  ELECTRIC 
RAILWAYS,  TRAMWAYS,  Ac. 

Anglo-Argentine  6%  Cum.  1st  Pref.  ... 

Do.     10/;  Non-cnm.  2nd  Pref.   I  8/ 

Do.     Permanent  6%  Deb.  Stock   '  I40'— 146 

Auckland  Elec.  Trams.  6%  Deb.  (red,)..,  104  —107 

Brisbane  Electric  Trams.  Inxest.  Ord....  4^-4^ 

Do.     6  per  Cent.  Cum.  Pref. 4J^ — 5j'g 

Do.    44  per  Cent.  Db.  ProT.  Certs 98—1^2 

British  Columbia  El.Ry.Df.Ord.  x lights  125  —130 


5% 

3/0 
3/0   , 

3/0  i 
B%  ! 
6% 


Pref.  Ord.  Stock  id  &  lighu 

6%  Cum.  Perp.  Pref.  Stock 

44  per  Cent.  Ist  Mort.  Debs 

Vancouver  Power  Debs 

41%  Perp  Con.  Deb.  St, 


Buenos  Ayres  Jc  Belgrano  Ord 

Do.    eperCent.  •' A"Cum.  Pref.   

Do.    "B"    

Do.    5  per  Cent.  Debs 

Do.     6  per  Cent.  2nd  Debs,  (red.)  

Buenos  Ayres  Elec.  Trams  (1901)  Ltd. 
Deb.  St P6 


112 
107  —111 
99  —102 

101  —104 
98  - 101 

4i-48 

46-54 
110  —116 

102  —105 


2/6 

bhX 

6% 

6% 

6% 

2/6 
2/6 

4i% 

1/3 
44 
6% 
6.i 


1    6% 


8% 
1/0 


Buenos  Ayres  Grand  National  Ord. 

D".     5  per  Cent.  Cum.  Pref.  

Do.     64  per  Cent.  Pref.  Debs 

Do.    6  per  Cent.  Ist  Deb.  Bonds 

Buenos  Ayres  Lacrt'ze  Trams  1st  Mt.  Db. 
Buenos  Ayres  Port  ,!c  City  Tram.  1st  Mt. 

Deb.  Stock  £75  Paid     '. 

'   Calcutta  Tramways  (1  to  137,610)  

Do.     6  per  Cent.  Cum.  Pref.     

Do.     4J%  1st  Deb.  Stock  (rod.)     

Cape  Electric  Tram  Shares 

City  of  Buenos  Ayres  Trams  Co.  ( 1904, Sh. 
Do.     4  per  Cent.  Deb.  Stock  ...  ... 

Colombo  Tr.  &  Ltg.  6%  1st  Mt.  Db. 
'tEleclric  Traction  Co.  of  Hong  Koug  5 

per  Cent.  1st  Mort.  Debs 

Havana  Eiec.  Ky.  Con.  Mt.  6%  $1,OOU  60 

year  Coup.  Bds : 

Kal^'oorlie  Elec.  Trams  Sh 

Do.     6per  Cent.  "  A  "  Deb.  Stock 


2J-2J 

3,-41 

100  -101 

£9  — lOS 

9i  —95 

61  —68 

t6-6;< 

6  -53 
103  -106 

fi 7 

irt — le 
fi-5J 

88  —102  ; 

bJ  -9l 


8i  —9)     I  6  10 


100,  0,7! 


St. 

6% 

SI. 

v. 

bs; 

10( 

SI 

6IKI 

6>„ 

81. 

44% 

St 


ft. 


I/O 
6% 
3/0 

4JX 

65! 
4i, 


61  8/0 

10  6/2 ', 

81.1   447. 

fi  4/9 
KXl!  7/2 
100    bX 


al 

tio.     t  percent. 'B"  Ditto 1     71-7) 

Li.'ibon  Elec.  Trams.  Ord.- |       1  — IJ 

Do.     6  per  Cent.  Cum.  Pref. ,       1  — li 

Lo.    5  lier  Cent.  Keg.  Mort.  Deba  |     90-96 

Madras  Elec.  Trams.  5%  Deb.  Stk I     96  —9J 

Manila  Elec.  Ky.  SI, CiOO  Gold  Bonds '     86  -9) 

Mexico 'Irains  00.  Com.  St ,     95  — 97 

Lo.    Gen.  Con.  Ist  Mort.  6.  Gold  Bds. ...I    oSj  -  SitijV 
Monlieal  St.  By.  Slerliug  44  per  Cent.! 

Debs.  (1022)    I  101  —103 


*-8 


6,*.' 


bX 
6% 


8t.    8% 

I  On    0/3 

I    "/7* 

HI.    6X 

eoci  bx 


St 

iiiiol  wx 

KHIi  6/2 
1  l/«f 
1    \l\ 

Bl.  bX 
6   8/0 

100     »t 

..I  n 

..  ■•8"rt 


Perl  h  Elec.  Trams  Ord 

Do.     1st  Mt.  Db.  Slock  103  ■ 

tinignon  Elec.  Trams  &  Supjily  Co.  6  J 

Cui.i.  Pf. '..I  61-6} 

Do.    44%  1st  Mort.  Deb.  Slk 97  -OJ 

Sao  Paulo  Tramway,  Light  &  Power  Co. 

8100  Slock 1  130-136 

Do.     6  per  Cent.  Ist  Mt.  S600  Db |  I6J -OTJ  . 

Toronto  Ky.  Co.  l.sl  Ml,  \\\  ,si,.r,  Hc.ud»|  W  — loj 

COLONIAL  AND  FOREIGN  ELECTRICITY 
SUPPLY,  &c.  I 

Adelaide  Elec.  R-plv  Co.  eXCu.Pr.    48-64 

Bombay  K.S.iT.o'.Cui.Pf.    1  i-U'8 

Do.     41  percent.  Oeb.  Stk. (red.)  931-051 

ICabulla  Elec.  Supply  Old 6J-64 

Caniidian  Gen.  fclcc.  Ilo.  Coin,  bl 8D  — DO 

1  CaBllierBleclrolvlicAlkaliCo.(orU,8.A.) 

'       Isl  Mori.  Stl."Deb> 94—09 

Elect.  Dodopnienl  Co  of  Ontario Si-  88,> 

Elec.   LI  p.  &  Trae.  Co.  of  Auat.  6  per 

Cent.  Cuin.  Pref. SJ-SJ 

Ho.     fl  per  Cent.  Deb  Slock  84  — Ba 

Eire.  Supply  Co.  of  Victoria  6  per  Cent. 

Ist  .Mori.  Deb.  St 90-93 

Indian   Elec.   Hup.  ji  Trac.  Co.  Deb.  8t . 

Kil.  rr.iv.  Ceria 1  96—08 

KalgiHulie  Elec.  Power  Jt  Ltg.  Ord. \-\      j 

Ho.     U  lier  Cent.  Cum,  I'rel. \     J       I 

Madras  K.  H.  Uorp.  6  per  Cout.  Cuniln.  | 

Deb.  HI 86 —JO 

\  Meiiean  KIre.   Light  Co.  b\  lal  Mori.  ' 

Uol.l  !< s    8»  -Sit 

Me«iian  1.1. .V  Power  Co.Cap.SI 57  — &( 

I).'.   r.|:  Isl  Mori.  Uold  KiMls.    801-88J 

Moiilual  LI.  III..V.  I'onci  I  ...  Cap.  HI....  ««  — »• 

liner  Plate  Eleclricily  Co.  Ord SJ-!!! 

Dm.     0  per  Cent.  non.Cum.  Pref  '  4—1 

Do.     6  per  Cent,  Deb.  block 96—99 

Roaario  Kleo.  Co.  0/,  Pr»f.  (1-20,000) Jj-fij 

Shawininan  Water  &  Power  Co.  Cap.  81.;  71     -78 

Do.    6  perCenl.Uda 

Victoria  Palls  Power  Co.  Pref 


High- 
est. 

83! 


1 


Jan,  July 

Mar,  Sept 

August  .. 

Nov    .... 

May,  Nov 

Feb,  Aug    lOOJ 

Feb,  Aug    112j 

Feb,  Aug 

Feb,  Aug 

Feb,  Aug 

June.  Dec 

Jan,  July 

April,  Oct  I 

April,  Oct  I 

Jan,  July 

Jan,  July 

D  I  July 

0  i  June.  Dec  i 
0     Jan,  July 


10-5 
994  ~ 


63 


lOjJ 
HI 

16'; 


6i-6i     ,  4  12 
6  17 

4     2 


5  17 
5  17 
4  6 
4  15 


Jan,  July 
8p  DcMr  Ju 
SpDcMrJu 

April,  Oct 


lO.i 
Hi 


April,  Oct 
Jan,  July  , 
June,  Dec    113 
Jan,  July   1)54.  WOl 


6J! 


5     10 


6  18 
6  6 
5  16 

5  6 

6  12 
4  15 
4  13 
4     6 

4  7' 
3  18 
6  11 


60-85     16  17    6 
87" 


6  8 

7  17 
4    0 

4  16 
6  6 
6     2 

5  11 
4     2 

6  11 


May 
May,  Nov 
Jan,  July 
Mar,  Sept 
May.  Nov 
Jan,  July 
April,  Oct 
Jan,  July 

April,  Oct 
April,  Oct 
April .... 
Jan,  July 
Jan,  July 

J»,  Jnl  . . 

Feb,  Aug 
Jan,  July 
April,  Ool 
Mar,  Sept 

Feb,  Aug 
Mar,  Sept 
Jau,  July 
Jan,  July 

f,si.v,'a,n 

June,  Dee 
May,  Not 

June,  Dec 

Feb,  Aag 


Woj  ., 
noj  ]u'i 
102' 


10 14 

411 


1014 


1901 


5| 
l)ii 

lii>| 


4  7 

5  0 

log  i  4 14 


Jan,  July 

■■ 

Jan,  July 

•■ 

July  .... 

Jan,  July 

'• 

Jan,  July 

Jan.  July 

Feb,  Aug 

% 

.. 

soj 

Feb,  Aug 

.. 

.May    .... 

Jau,  July 

Ml 


June,  Deo 
Feb,  Aug 


Mar,  Scpl 

Jan,  JuIt  ' 
April,  Oct 


0  !  Jan,  July 


8»J     -:t 


l«l 


108  — I0«X    4  17 
t  Th«  London  Htock  EiobftDKt  OommutM  hkT*  d»otlnprt  tn  qaoU  thwt 


, , 

IVb,  Aug 

6  14    U 

.Ian,  July 

•• 

5    7    « 

Jan,  Ju)> 

0    2    0 

Jan,  July 

8    0    0 

April,  Oct      '  - 

- 

t  11    0 

April,  Ocl 

6  116 

MJ 

>:<! 

6b| 

•■1 

5  IS    0 

8«?J 

>' 

«    1    0 

K..Mv,A.N 

0    4     0 

AprU    ... 

0    0    U 

May    

1.' 

6     1     0 

Jan,  July 

91'J 

6  17     6 

April,  Ool 

*( 

5  10    0 

,, 

7rA 

1 

«  17    0 

Jw,  July 

103 

lull 

J  an,  July 

•• 

THE  ELECTRICIAN: 


THE    OLDEST    WEEKLY    ILLUSTRATED    JOURNAL    OF 


ELECTRICAL   ENGINEERING,  INDUSTRY,  SCIENCE   AND  FINANCE. 

ESTABLISHED,    First    Series    (Weekly),    1861;      Second    Series    (Weekly),    1878. 


No.  1,570.    [ 


No.  10, 

Vol.     LXI 


.] 


FRIDAY,  JUNE  19,   1908. 


Pkice  Sixpence  %^°^^*'- 

Abroad  9d.,  or  18  cents,  or  OOc,  or  SOn/. 


CONTENTS  OF  THE  CURRENT  NUMBER. 

Notes    357  Reviews — roiifinned. . 

Arrangements  for  the  Week . .  359!  bardi]:  Handbuch  furden 

Electric  Traction  on  Railways.  ,           Ban  und  die  Instandhal- 

VI. — GeneralComparisonof  tung  der  Oberleitmigsan- 

Continuous    and     Alterna-  lagen    Elektrischer  Bah- 

ting-current  Traction.     By  \           nen    [Ertel] ;    Town    Gas 

Philip  Dawson.  Illustrated.  and    its  Uses  [Webber] ; 

Continued     360  ;           Ruhende       Uraformer 

'Single-phase    Electric    Trac-  (Transforraatoren)[Bondi]. 

tion      on      the      Heyshara,  I  Polyphase  Induction  Motors : 

Morcambe    and    Lancaster  The  Choice  of  Type.     By  G. 

Section     of     the     Midland  Stevenson 379 

Railway.    Illus.    Continued  363     Cokrespondexce    381 

A  New  Graphic   Jlethod  for  Marconi's  System  of  Wire- 
Determining       the      Mean  less  Telegraphy  (Charles 
Spherical    Intensity    of     a  Bright). 
Lamp.     B}'  A.  E.  Kennelly.  '  The      Kearney      High-speed 

Illustrated    371  '       Railway.     Illustrated   381 

TheBrakeProbleniasAffected  H.      K.      Lewis's     Scientitic 

liy    Efficient   Sanding   Ap-  1       Library 382 

paratus.     Illustrated 372  ,  ParliamentartIntkllic.ince  382 

The  Resistance  of  Alloys.   By  ;  Legal  1ntellk;ence 385 

W.  Guertler.    Illustrated..   373  i  Municipal,  Foreign  &  General 

New   Apparatus   by    Messrs.  Notes     386 

Ferranti.     Illustrated   ....   374  Electricity  Supply  and  Tram- 
New     Alternate-current     In-           [       way  Accounts 388 

■     struments.— X>!S(;ussi'oH 374      Trade  Notes  and  Notices 389 

Sixci-E-PBASE  Tkaltion  ....   376  Companies'     Meetings       and 

RE\^Ews  378  i       Reports 393 

Fl3ing  Machines  [Marshall  New  Companies,  &c 394 

an<l  Greenly] ;  Lezioni  di  City  Notes    394 

Elettrotechnica        [Lorn-  Companies'  Share  List 395 


NOTES. 


Board  of  Trade  Audit  of  Electricity  Accounts. 

It  will  be  remembered  that  some  little  time  ago  the 
Board  of  Trade  decided  to  dispense  to  a  large  extent  with 
the  system,  adopted  up  to  that  time,  of  carrying  out  an  in- 
dependent audit  of  the  accounts  of  electricity  supply 
.  companies  in  addition  to  any  audit  which  the  supply  com- 
panies them.selves  carried  out.  The  result  of  the  old  system 
was  necessarily  a  great  waste  of  time,  energy  and  money, 
and  since  the  audit  of  the  Board  of  Trade  was  practi- 
cally conducted  by  Government  clerks  and  not  by 
trained  auditors,  the  result  was  not  altogether  satisfac- 
tory. The  Board  of  Trade  saw  that  little  was  to  be 
gained  by  this  duplication  of  work,  and  they  decided 
to  appoint  official  auditors,  who  might  or  might  not  be 
the  auditors  already  employed  by  the  various  companies 
in  question.  A  good  deal  of  criticism  was  jiassed  by 
certain  sections  of  the  daily  Press  upon  this  suggestion, 
on  the  ground  that  the  public  interest  would  not  be  sufii- 
ciently  protected,  and  this  criticism  has  again  been  aroused 
by  the  issuing  of  the  official  audit  of  last  year's  accounts 
of  the  South  London  Electric  Supply  Corporation,  and  their 


consideration  by  ihe  Finance  Committee  of  the  Lambeth 
Borough  Council.  lit  the  eyes  of  the  Dailif  Chronicle  the 
state  of  affairs  disclosed  is  so  bad  that  the  editor  has 
thought  it  necessary  to  deal  with  the  subject  in  articles 
bearing  the  heading  "  I'etrayed  by  the  Board  of  Trade," 
and  sub-headings  announcing  "Exposures  "  and  the  Sacrifice 
of  Public  Interests  to  those  of  Private  Companies. 


From  such  introductory  titles  a  great  deal  might  be  ex- 
pected, but  further  perusal  shows  that  practically  all  the 
"  grievous  "  trouble  is  due  to  a  single  item  of  £941  on  ac- 
count of  salaries  which  have  been  charged  to  capital  account 
instead  of  to  the  revenue  account.     It  is  contended  that 
no  stich  allocations  should  be  made.     L^pon  inquiry,  how- 
ever, we  find  that  the  proportion  of  salaries  so  allocated  is 
concerned   merely    with    extensions — that    is,   with    the 
handling  of  capital — and   we  fail   to  see   what   objection 
there  can  be    to   such  a  course.     Apart   from  this,  how- 
ever, it  is   a  curious  fact  that  the  same  item,   or  rather 
its  equivalent,  was  passed  by  the  official  auditor    of  the 
Board  of  Trade  last  year — that   is,   before    this    change 
in    procedure — and    then  gave    rise    to    no    such    stormy 
comments   as   in   the    present    instance.       It   is    evident, 
therefore,    that    what    is    allowable    by   the    hand   of   the 
Board  of  Trade  auditor  is  not  permissible,  in  the  eyes  of 
certain  critics,  when  passed  by  the  auditors  of  the  com- 
pany.    It  is  quite  clear  that  there  ought  not  to  be  any 
difficulty  about  such  audits.     Atiditors  deal  with  facts,  and 
if  the  facts  are  properly  disclosed,  the  Board  of  Trade  can 
form  their  own  opinion,  though  that  opinion  cannot  be  en- 
forced.     It  may,  nevertheless,  be  remarked  that  a   local 
authority  would  not  be  permitted  to  allocate  any  such  pro- 
portion of  salaries  to  capital  account,  as  has  been  done  by 
tlie  South  London  Electric   Supply   Corporation,  and  is 
indeed  done  by  every  other  company  engaged  in  electricity 
supply.     This,  no  doubt,  is  the  case,  and  we  think  it  is  often 
a   legitimate    grievance,  and   one  which,  moreover,  local 
authorities  have  sought  to  remove.    But  this,  in  itself,  is  no 
reason  for  objecting  to  any  private  company  following  the 
course  which  the  local  authorities   themselves   desire  to 
follow,  but  cannot  at  present. 

m 

Another  point  raised  by  the  Daily  Chronicle  is  the  ques- 
tion of  depreciation.  The  sum  to  be  proviiled  must  neces- 
sarily depend  upon  circumstances,  and  in  the  present  case 
we  notice  that  the  auditors  are  not  dissatisfied  with  the 
iimouiit.      Tiie  Daily  Chronicle,  however,  is  anxious  that 
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the  sum  set  aside  for  depreciation  should  be  as  high  as 
possible.  Unfortunately  this  is  a  subject  of  some  difficulty. 
As  mentioned  by  Mr.  E.  Stewart  Bain  in  a  letter  to  the 
Daily  CJironide,  the  terms  of  purchase  of  an  electric  light- 
ing undertakins;  by  a  local  authority  under  the  Electric 
Lighting  Acts  will  be  based  on  the  fair  market  value  at  the 
time  of  purchase,  without  any  addition  in  respect  of  good- 
will or  other  considerations.  Consequently,  from  the  pur- 
chase point  of  \-iew  the  amount  of  capital  expended  is 
immaterial,  but  we  think  it  will  be  agreed  that  if  a  large 
sum  has  been  set  aside  for  depreciation  this  fact  will  be 
used  as  a  strong  argument  to  depreciate  the  value  of  the 
undertaking  at  the  time  of  purchase. 


Stand-by  Losses. 

The  dense  fog,  or  rather  darkness,  which  descended  upon 
the  City  of  London  last  Wednesday  morning  must  have 
caused  many  an.xious  moments  to  the  engineers  of  the 
electricity  supply  companies ;  but,  fortunately,  notwith- 
standing the  fact  that  we  are  within  a  day  or  two  of  mid- 
summer— that  is,  when  the  loads  on  the  generating  stations 
have  dropped  to  their  lowest  limits — boilers  and  engines 
proved  equal  to  the  emergency.  That  the  occurrence  was 
of  an  exceptional  character  may  be  gathered  from  the  fact 
that  the  load  on  the  mains  of  the  Charing  Cross  Company 
increased  by  no  less  than  S.OOU  h.p.  in  25  minutes.  This  is 
certainly  an  unusual  experience  for  mid-June,  and  great 
credit  is  due  to  the  Company,  for  the  pressure  throughout 
this  period  did  not  fall  below  its  normal  value.  This  ex- 
cellent record  means,  of  course,  that  throughout  the  greater 
part  of  the  year  the  London  companies  have  to  maintain  a 
large  proportion  of  their  boilers  continually  under  steam, 
merely  as  a  .stand-by  for  such  exceptional  loads.  The  con- 
sequent stand-by  losses  are  so  great  as  to  call  for  some 
other  solution  of  the  problem,  possibly  by  the  further  de- 
velopment of  the  internal-combustion  engine. 


The  importance  of  the  stand-l)y  losses  and  the  compara- 
tive insignificance  of  small  increases  in  the  efficiency  of 
a  large  proportion  of  the  prime  movers  installed  in  generat- 
ing stations  in  London  can  be  gathered  from  tlie  curve  re- 
produced in  our  Parliamentary  columns  in  connection  with 
the  Bill  promoted  by  the  London  electricity  supply  com- 
panies and  now  under  consideration  by  a  Select  Com- 
mittee of  the  House  of  Lords.  It  will  be  seen  that,  with 
a  typical  load,  two-tenths  of  the  plant  required  to  deal  with 
the  maximum  load  generate  two-thirds  of  the  total  num- 
ber of  units,  and  that  three-tenths  of  the  plant  generate 
practically  80  per  cent,  of  the  whole  of  the  units  supplied  ; 
sothat  small  innjrovcmcntsin  tlie  eHiciencynf  the  reniainin'' 
seven-tenths  of  the  plant  would  only  affect  thecostof  produc- 
tion of  20  per  cent,  of  tlie  units,  and  are  of  small  inqjortance 
in  comparison  with  the  losses  due  to  keeping  sucli  plant 
ready  to  run  at  any  time  throughout  the  year.  The  curve 
also  shows  that  a  plant  of  capacity  e(jual  to  one-tenth  of 
the  niaxiiiium  load  could  be  run  with  a  yearly  load  factor 
of  \)2\)  per  cent.,  whilst  the  reniiiining  nine-tentiis  of  the 
plant  would  be  run  witii  a  load  factor  of  15i!  per  cent. 
Such  ronsidcralioiis  indicate  the  difficulties  under  which 
electricity  sujipjy  has  to  lie  given.  It  is  interesting  in  llii.s 
connection  to  notice  that  the  propo.sals  of  the  Companies 


include  an  estimate  for  1 2,000 kw.  of  gas-driven  plant,  which- 
Mr.  .1.  S.  HiGHFiELD  remarked  would  show  considerable 
economies  if  utilised  for  the  steady  load  throughout  each  24 
hours.  This  suggestion  approachesthesubjectfrom  the  oppo- 
site point  of  view  to  that  indicated  above,  and  serves  to  in- 
dicate the  somewhat  complicated  nature  of  the  problem. 
At  any  rate  it  would  seem  that  finality  as  regards  'power 
station  design  is  by  no  means  reached,  and  very  possibly 
the  proposals  for  large  steam  turbo-generator  stations  may, 
within  a  few  years,  be  considered  quite  out  of  ilate. 


Wireless  Telegraph  Note. — A  correspondent  writes  that 
the  Committee  appointed  in  connection  with  rebuilding  of 
the  Eussian  Xavy  has  decided  to  utilise  the  public  contribu- 
tions which  have  been  subscribed  for  the  purpose  of  rebuilding 
the  warships  in  establishing  wireless  telegraph  stations  at  18 
points  on  the  Baltic  coast  line.  Orders,  it  is  said,  have  already 
been  given  for  the  equipments. 

Royal  Society.  — Among  the  Papers  read  lief  ore  this  Society 
yesterday  afternoon  were  ;  "  An  Electrical  Method  of  Counting 
the  a  Particles  from  Eadio-active  flatter  "  and  "  The  Change 
and  Nature  of  the  a  Particle,"  by  Prof.  E.  Eutherford,  F.E.S., 
and  Dr.  Hans  Geiger  ;  also  a  Paper  on  "  The  Electrolytic  Pro- 
perties of  Dilute  Solutions  of  Sulphuric  Acid,"  by  Messrs. 
W.  C.  D.  Whetham,  F.E.S.,  and  H.  H.  Paine. 

Physical  Society. — As  we  mention  under  "  Arrangements  for 
the  AVeek,"  the  next  meeting  of  this  Society  will  be  held,  by 
the  kind  invitation  of  Dr.  E.  T.  Glazebrook,  F.E.S.,  at  the 
National  Physical  Laboratory,  when  it  is  proposed  to  show  a 
series  of  demonstrations  of  the  work  in  progress  at  the  labora- 
tory. The  Director  requests  Fellows  of  the  Society  intending 
to  be  present  at  this  meeting  to  inform  him  by  postcard,  as  far 
as  they  conveniently  can,  b}-  Alonday,  June  ■_'2nd. 

Colour  Correction  in  Mercury  Vapour  Lamps. — The  WeMem 
Electrician  describes  a  system,  due  to  C.  Fish,  of  supplying 
the  necessary  red  and  yellow  rays  in  the  mercury  vapour  lamp. 
The  rays  from  the  latter  are  projected  on  to  a  glass  reflector 
in  such  a  way  that  the  reflected  rays  mingle  with  light  passed 
directly  through  the  light-transmitting  reflector  from  a  source 
placed  on  the  opposite  side.  The  red  and  yellow  rays  are 
usually  supplied  by  ordinary  incandescent  electric  lamps. 

Single-phase  Electric  Railways  in  Europe.  -With  refiirence 
to  a  short  article  on  this  subject,  which  appeared  on  p.  321  of 
our  last  issue,  we  are  informed  by  Mr.  Philip  Dawson  that 
the  details  relating  to  the  Londou,  Brighton  A:  South  Coast 
Railway  require  correction.  The  length  of  line  when  reduced 
to  single  track  is  appro.ximately  2f)  miles,  the  line  voltage  is 
6,700,  and  there  arc  16  motor  coaches  each  of  500  H.r.  Mr. 
Dawson  also  informs  us  that  this  line  will  probably  be  put  into 
operation  in  August  next  though,  not  for  public  use  for  some 
time  later. 

Electricity  or  Elity.  The  Elcktrische  niid  Maschinelle 
Hetriehe  jmblishes  a  letter  by  Dr.  L.  C.  Wolfl,  of  Magdeburg, 
asking  that  the  term  Klity,  or  its  eipiivalcnt  according  to  the 
language  used,  be  substituted  for  Klectricity,  Dr.  Wolffs 
argument  ma}'  be  summarised  as  follows  :  The  word  clectricit)', 
borrowed  from  the  Creek  I'JAtKTpor,  is  of  no  value,  as  it 
explains  neither  philologically  or  historically  the  mysterious 
force  wliich  it  is  supposed  to  designate.  The  word  F.lity  is 
convenient  in  many  ways.  It  is  shorter  and  easier  to  pro- 
nounce, thus  otl'eiiiig  advantages  both  in  written  and  spoken 
langu.-ige.  A  short  list,  showini;  the  corrcsiionding  alterations 
in  several  languages  is  given.  These,  as  in  i'",ngli8h,  consist  for 
the  most  part  in  the  reniDval  of  the  two  middle  syllables. 

Cable  Interruptions  and  Repairs. 

I)al<i«f  Inli'iiiiplion.     l>n  to  of  Repair. 

C.iv<'mi(' -  Siiliims May  12,  1908  ...  — 

I,nH  I'alniaH-Ariorifo Mn"v  18,  1908  ...  — 

TriniilaW     Dcmomiii    Jmio  1,  1908  ...  .luiio  16, 1908 

DardaiiollcM-  ConsUnliiuipIo     .Timo   1,  1908  ...  .) imp  10, 1908 

.Iciltlah     SimUim  lime  9,  1908  ...  Jinio  11,  1908 
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Atlantic  Cables. — At  the  meeting  of  tlie  Council  of  the 
Londou  Chamber  of  Commerce  on  Friday  last  it  was  agreed  to 
make  rejircsentatioiis  to  the"  Postmaster  (xeneral  with  tha  ob- 
ject of  ensuring  due  protection  Iteint:;  given  to  telegraph  cables 
ofif  the  West  Coast  of  Ireland,  which,  it  was  reported  to  the 
Chamber,  had  been  seriously  damaged  ami  interrupted  by 
trawlers. 

The  companies  owning  the  cables  damaged  by  trawlers  are 
still  prosecuting  tlieir  search  for  the  trawler  whose  net  was 
found  entangled  in  one  of  the  broken  cables  during  the  recent 
repairing  operations  by  the  s.s.  "  John  Pender.'  Notices  have 
been  posted  along  the  English  coast  where  trawler  crews  are 
usually  found  oftering  a  reward  of  £100  for  information  that 
will  procure  the  appreliension  and  conviction  of  those  respon- 
sible for  the  damage  to  the  cables. 

Fire  on  the  City  &  South  London  Railway. — On  p.  243  of 
our  issue  for  May  2Dth  we  gave  a  categorical  denial,  supported 
by  Mr.  1'.  V.  McMahoii,  of  the  statement  that  the  fire  which 
recently  occurred  at  the  Clapham  Common  station  of  the  City 
&  South  London  Kailway  was  due  to  electrical  causes.  The 
report  just  issued  by  Mr.  A.  P.  Trotter,  of  the  Board  of 
Trade,  fully  bears  out  this  view.  Mr.  Trotter  says  that  the 
current  had  been  shut  off,  and  the  staff  had  left  several  hours 
before  the  fire  occurred.  There  seems  to  be  no  evidence  that 
the  fire  was  due,  either  directly  or  indirectly,  to  electric  causes. 
If  any  servants  of  the  company  had  been  present  when  the 
fire  first  broke  out  it  could  have  been  extinguished  in  a  few 
minutes,  but,  being  allowed  almost  to  burn  itself  out,  it 
afforded  an  interesting  and  satisfactory  test.  The  wooden 
platform  showed  no  traces  whatever  of  anything  extraordinary 
having  occurred,  and  the  onl}'  signs  that  there  liad  been  a  fire 
were  a  little  smoke  on  the  roof,  some  split  tiles  and  the  partial 
burning  of  a  few  feet  of  wood  moulding  round  some  advertise- 
ments. The  complete  escape  of  a  carriage  coupled  to  the  loco- 
motive is  a  point  in  favour  of  separate  locomotives.  The 
cause  may  have  been  a  lighted  match  thrown  down  by  a  man 
just  before  leaving,  or  the  emergency  oil  lamp,  which  may  not 
have  been  extinguished,  or  spontaneous  firing  of  oily  waste  in 
a  cupboard.  No  large  amount  of  oily  waste  is  kept  on  the 
locomotives,  and  spontaneous  firing,  Mr.  Trotter  believes,  does 
not  occur  with  small  quantities. 

Electric  Traction  in  Sweden. — It  will  be  remembered  that 
for  some  time  past  experiments  relative  to  the  adoption  of  elec- 
tric traction  on  the  State  railways  have  been  carried  out  in 
Sweden.  In  a  recent  number  of  the  Aniialen  dcr  Elektroterhnik 
M.  Defverholm  gives  some  details  of  the  equipment  which  is 
being  used.  There  are  at  pressnt  two  trains  maintaining  a 
service  between  Stockholm  and  Jaerfven.  One  of  these  is 
made  up  of  four  cars,  the  first  and  last  of  which  are  equipped 
with  two  115  H. P.  compensated  repulsion  motors  of  the  A. E.G. 
type.  The  second  train  is  driven  bj-  a  Westinghouse  loco- 
motive fitted  with  two  single-phase  150  ii.]'.  motors.  On  the 
A. E.G.  train  the  trolley  voltage  of  6,000  volts  is  stepped  down  to 
750,  and  thence  by  steps  of  75  volts  to  375  volts.  On  the  West- 
inghouse locomotive  the  trolley  voltage  can  be  stepped  down 
to  between  270  and  150  volts.  In  addition  to  this  section  of 
main  line  a  light  railway  from  Keockricke  to  Borensberg  has 
also  been  converted  to  electric  traction.  It  is  5  miles  long, 
the  gauge  is  2  ft.  10  in.,  and  the  stiffest  gradient  1  in  60. 
The  power  is  supplied  from  a  power  station  at  Niios,  about 
^  mile  from  Borensberg,  while  the  system  used  is  to  be 
single-phase  alternating  current  at  a  pressure  of  10,000  volts  — 
■i.e.,  the  same  as  that  employed  on  the  main  lines.  The  motor 
cars  are  fitted  with  two  ISit.P.  motors;  the  maximum  weight 
of  the  train  is  35  tons,  at  which  a  speed  of  20  miles  an  hour 
can  be  reached,  while  with  a  weight  of  25  tons  the  maximum 
speed  attainable  is  28  miles  per  hour.  The  charge  for  power 
is  £2.  6s.  per  horse-power  per  year,  and,  taking  as  a  basis 
seven  trains  a  day  in  each  direction,  the  annual  cost  of  working 
is  £600. 

University  of  Cambridge. — Lord  Rayleigh,  O.M.,  P.R.S., 
was  formally  installed  as  Chancellor  of  the  University  of 
Cambridge  on  Wednesday  last.  A  number  of  honorary  de- 
grees were  conferred,  including  those  already  announced  in 
The  Eleclrkian.     In  the  course  of  a  luncheon  at  Caius  College 


after  the  ceremony,  Sir  Andrew  Noble  announced  that  a  num- 
ber of  Lord  Rayleigh'.s  friends  who  are  nonresident  members 
of  the  University  had  decided  to  offer  to  the  University  a 
fund  large  enough  to  provide  an  annual  award,  to  be  asso- 
ciated with  the  name  of  the  Chancellor,  in  those  branches  of 
knowledge  in  which  Lord  Uayleigh's  name  is  pre-eminent. 
It  was  very  fitting  that  the  first  act  performed  by  Lord 
Kayleigh,  as  Chaneellnr  of  this  Universit}',  should  be  the  open- 
ing of  a  new  wing  of  the  Cavendish  Laboratory,  the  building 
of  which  was  made  possible  by  his  own  munificence.  It  will 
be  remembered  that  Lord  Rayleigh  presented  the  proceeds  of 
the  Nobel  prize  to  the  University,  and  with  this  donation  the 
extension  has  been  Iniilt.  The  new  wing  was  opened  on  Tues- 
day last,  Lord  Rayleigh  being  accompanied  by  Lady  Rayleigh 
and  attended  by  a  large  number  of  heads  of  colleges  and  pro- 
fessors. The  Chancellor  briefly  recapitulated  the  steps  which 
had  led  up  to  the  foundation  of  the  laboratory  and  the  appoint- 
ment of  Clerk-Maxwell  as  its  first  Director.  He  mentioned  his 
own  work  in  this  connection  and  paid  a  glowing  tribute  to  the 
assistance  he  received  from  Lord  Kelvin  in  the  investigation 
of  electrical  units.  Since  his  own  resignation  the  work  had 
been  ably  carrried  on  by  Prof.  J.  J.  Thomson,  and  the  fame 
of  the  Cavendish  laboratory  had  spread  far  and  wide.  It  was 
doubtless  owing  to  Prof.  Thomson's  influence  that  the  increas- 
ing number  of  students  had  made  these  extensions  necessary. 

Recent  Developments  in  Gas  Turbines. — A  recent  issue  of 
Cassicr's  Magazine  contains  an  interesting  article  by  M.  A. 
Barbezat  on  this  subject,  which  begins  by  describing  a  small 
turbine  of  the  De  Laval  type,  used  for  experimental  work. 
The  general  principle  of  this  machine  involves  the  deliver}'  of 
air  under  pressure  into  a  pear-shaped  chamber  lined  with 
refractory  material,  and  provided  with  an  expanding  nozzle 
through  which  a  uniform  flow  of  gases  can  impinge  u])on  the 
blades  of  the  wheel.  In  the  centre  of  the  air  nozzle  is  arranged 
an  axial  tube  with  a  pulveriser  at  the  inner  end,  through 
which  the  liquid  fuel  is  forced  into  the  chamber.  An  electric 
sparking  device  enables  the  fuel  to  be  ignited  on  starting, 
after  which  the  high  temperature  of  the  chamber  maintains 
the  combustion  indefinitely.  The  high  temperature  of  com- 
bustion naturally  increases  the  volume  of  the  indrawn  air,  and 
this,  together  with  gaseous  products  of  combustion,  flows  at 
high  velocity  through  the  expanding  nozzle  on  to  the  blades 
of  the  wheel.  The  combustion  chamber  is  lined  with  carbo- 
rundum backed  with  asbestos  to  allow  for  expansion,  and  the 
nozzle  is  made  of  the  same  material.  The  chamber  is  also 
surrounded  by  a  water  jacket,  the  water  from  which  is  sprayed 
into  the  gas  just  before  the}'  enter  the  nozzle,  and  is  then  con- 
verted into  steam.  This  has  the  effect  of  lowering  the  gases 
to  a  temperature  at  which  they  will  not  damage  the  turbine 
blades.  It  is  found  that  it  is  necessary  for  the  compressed 
air  to  be  generated  by  some  form  of  rotary  pump,  in  contra- 
distinction to  the  reciprocating  type,  preferably  so  arranged 
that  it  can  be  coupled  to  the  turbine  itself.  Tests  are  now  in 
progress  on  such  a  machine,  in  which  a  multiple  turbine  com- 
pressor is  an  integral  part.  A  120  H.P.  turbuie  of  this  type 
runs  at  1,000  revs,  per  min.,  with  an  expansion  ratio  of  8'4. 
Its  weight  alone  is  about  1-3  lb.  per  horse-power,  and  of  the 
whole  apparatus  about  5*5  lb.  per  horse-power. 


ARRANGEMENTS  FOR  THE  WEEK. 


TUESDAY,  June  23rd. 

Farau.iy  Society. 
7:4.5  p.m.    Annual  (ieneial  Meeting  at  the  Institution  of  Electrical 

Engineers,  92,  Victoria-street,  to  be  followed  at 
s-.l.jp.m.  by  an  Orrlinary  Meeting,  when  the  following  Paj)ers- 
will  bo  read:  "Recent  Developments  of  the  Kjellin  and 
Rochling  -Rodenhauser  Electric  Induction  Furnaces,"  by  Mr. 
J.  Harden  ;  and  "  New  Applications  of  Electrometallurgical 
.\lloys,  "  by  Mr.  Adolphe  Jouve. 
THURSDAY,  June  25th. 

lN.STITU'riOX   OF    Rl.ECTRICAT,   Ex(iINEKBS. 

S:.i'i p.m.  Conversazione  at  the  Natural  Hi.stor3'  Museum,  Crom- 
well-ioad,  S.W. 
FRIDAY,  June  26i)ti. 

Physical  Society. 
■1:30  p.m.     Meeting  at  the  National  Physical  Laboratory,  Bushy 
House,  Teddington. 
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ELECTRIC  TRACTION  ON  RAILWAYS.* 

VI.-GENERAL  COMPARISON  OF  CONTINUOUS  AND 
ALTERNATING-CURRENT  TRACTION. 

BY  PHILIP  DAWSON. 

(Continued  from  page  282.) 

Sumviaiy. — The  author,  having  discussed  the  characteiistics  of  con- 
tinuous-current and  three-phase  traction  motors  in  previous  issues, 
passes  on  to  the  consideration  of  the  single-phase  motor.  After  sum- 
marising the  development  of  this  motor  from  the  historical  point  of 
view  the  author  gives  particulars  of  tlie  Westinghouse,  Oerlikon, 
.Siemens-Schuckert,  General  Electric,  Eichberg  and  Felten-Uuillaume- 
Lahmeyer  motors  and  Ward-Leonard  locomotives. 


The  success  of  the  single- phase  motor  in  small  sizes  has 
caused  all  the  manufacturers  who  have  been  successful  with 
it  in  the  past  to  attempt  the  manufacture  of  larger  motors, 
the  limit  at  present  reached  bemg  in  the  neighbourhood 
of  350  H.p. 

In  this  regard,  and  before  considering  more  in  detail,  some 
of  the  special  characteristics  of  these  motors,  a  few  words  as 
to  the  motor  introduced  by  Messrs.  Lahmeyer  Felten  & 
Guillieaume  may  be  of  interest.  A  diagram  showing  the  con- 
nections of  what  this  firm  designates  as  fcheir  "  double-fed 
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T  Transformer.     R  Rotor  or  aruiature.      H  Compensatiug  coils.      \V  CumimitatiDg 
coils.    F  Main  magnetising  coils,    C  Contactors. 

Via.  47. — Diagram  of  Connections   of   Feltf.n-Ooii.leadme-Lahmetkh 

DOUBLE-KF-D   SlNOLE-PHASE    SeBIES   MoTOR. 

series  motor  "  is  given  in  Fig.  47,  and  it  is  claimed  for  this 
machine  that  it  has  e.vactly  the  same  characteristics  as  the 
ordinary  continuou.'^  current  tract  on  motor,  i.e.,  of  variable 
speed  according  to  torque.  This  machine  consists  of  a 
stator  which,  when  the  motor  is  started,  is  short-circuited 
and  induces  currents  in  the  rotor,  current  being  supplied  to 
the  rotor  ;  it  will  therefore  be  seen  that  at  starting  the 
machine  is  of  the  plain  series  type  with  short-circuited  field. 
When  once  started,  pressure  is  gradually  applied  to  the 
terminal.s  of  the  stator  winding  by  means  of  taps  from  a 
transformer,  T,  operated  by  means  of  contactors,  C,  the 
pressure  at  the  rotor  terminals  remaining  constant  at  200 
volts;  it  will  thus  be  seen  that  in  this  motor  as  in  the  Eichberg 
arrangement  previously  described,  the  heavy  currents,  wliicli 
arc  tho.se  which  in  the  Kichberg  case  flow  through  the  arma- 
ture short-circuited  hnislies  and  in  this  case  are  supplied 
to  the  armature  from  a  transformer,  have  not  to  be  switched, 
this  being  a  great  advantage  as  regards  operation  and  main- 
tenance of  contactors;  and  furtlierniore,  the  pressure  at  the 
HtatOr  terminals  can  be  much  greater  than  that  nece.><sitatcd 
bv  r^)niinutation  reijuircments  ut  the  armature  terminals. 
•  Copyright.     All  rights  of  ropruduotion  are  reservecl. 


The  reversing  is  eSected  by  reversing  the  current  in  the 
field  or  stator  winding  by  the  reversmg  switch  shown  in 
Fig.  47  ;  the  motor  is  also  fitted  with  compensating  and 
commutating  coils  in  series  with  the  main  magnetising  coils 
similar  to  the  methods  generaUy  adopted  in  the  case  of 
all  single-phase  motors  already  described. 

Figs.  48  and  49  give  an  idea  of  a  traction  motor  of  this 
type  operating  on  a  tramway  near  Frankfurt-on-Main. 
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Fi(..    48. — Fei.ten-Guiu.eaume   Lahmever   Single-phase  Tr-Ution 

MOTOK. 

In  comparing  generally  the  two  classes  of  plain  series 
and  compensated  repulsion  motors,  the  conditions  under 
which  they  will  have  to  operate  will  considerably  influence 
both  the  design  and  the  selection  of  the  type  best  suited  to 
any  individual  case. 

In  this  comiection  the  three  special  service  conditions 
which   accordmg   to   circumstances   the   electric   traction 


Fig.  49. 
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motor  have  to  meet  in  practice  may  be  summarised  as 
folhnvs  : — 

(1)  Long  distance  service  with  considerable  distances 
between  stations  where  acceleration  is  of  little  importance, 
and  where  the  motors  have  to  work  continuously  for  long 
periods  of  time. 

(2)  Suburlian  .service  with  short  distances  between  stops, 
where  acceleration  is  of  the  greatest  importance,  and  where 
motors  constantly  start  and  stoj). 


THE  ELECTRICIAN,  JUNE   1!),  1908. 


3r,i 


improvement  in  tliis  type  of  motor  during  the  next  few 
years.  The  results  obtained  with  both  the  series  type 
and  the  compensated  repulsion  type  are  exceptionally  good, 
and  working  conditions  alone  can  decide  which  type  of 
motor  is  best  in  any  individual  case. 

The  main  difference  which  at  present  exists  between  these 
two  types  of  motors  may  be  summarised  as  follows : — 


(3)  Shimting  operations  as  met  with  in  goods  yards,  where 
acceleration  does  not  matter,  but  where  heavy  starting 
overload  roours  at  brief  intervals  arc  the  rule. 

The  whole  question  of  single-pha.se  motors  was  discussed 
at  the  last  summer  meeting  of  the  German  Institution  of 
Electrical  Engineers  held  at  Hamburg,  full  particulars  of 
which  will  be  found  in  the  EJektrotechnische  Zeilschrift  in 
the  numbers  which  appeared  dming  July,  August,  and 
September,  1907. 

One  of  the  featm-es  of  the  compensated  repulsion  motor 
is  that,  theoretically  at  least,  it  is  possible  to  run  with  it  and 
obtain  a  power  factor  equal  to  miity,  and  for  certain  run- 
ning conditions  this  result  is  actually  obtained  in  practice. 
The  Winter-Eichberg  tjT^e,  of  motor  has  the  advantage  that, 
owing  to  its  methods  of  regulation,  the  torque  exerted  is 
practically  dependent  only  on  the  current,  and  the  speed 
for  a  given  current  can  be  varied  between  considerable  limits. 
In  this  characteristic  they  resemble  continuous  current 
traction  motors,  but  are  superior  to  these  in  that  the  amount 
of  energy  taken  fi-om  the  line  at  starting  is  proportionally 
much  smaller  in  their  case  than  in  that  of  continuous  current 
machines. 

The  great  difficulty,  as  already  pointed  out,  has  been  to  so 
design  a  single  phase  commutator  motor  as  to  run  practically 
without  sparking.     The  fact  that  under  all  circumstances, 
owing  to  static  induction,  produces  an  electromotive  force 
in  the  motor  coils  which  are  short-circuited  through  the 
brushes    on   the   commutator,    single    phase 
motors  must  be  worse  off  than  continuous 
current  machines.     All  efforts  have  therefore 
been  directed  to  compensate  for  this  by  in- 
troducing another  electromotive  force,   and 
fiu-thermore  to  create  a  further  suitable  elec- 
tromotive force  in  order  to  reduce  the   com- 
mutating  current. 

It  is  impossible  to  create  a  compensating 
field  by  static  induction,  because  in  that  case 
the  effect  of  the  workmg  conductors  would 
be  compensated  for,  and  must  therefore  be 
produced  by  rotation,  and  the  resulting  mag- 
netic field  must  have  a  lag  of  90  degrees 
liehind  the  main  magnetic  field.  It  results 
from  this  that  at  starting  the  conditions  as 
regards  sparkless  rimning  will  be  at  tlieii- 
worst,  and  therefore  the  windings  per  com- 
mutator segment  must  be  reduced  as  much  as 
I" issible.  In  this  connection  it  must  be  noticed 
that  those  brushes  which  are  at  right  angles  to  the  short-  \  there  is  only  one  practical  example  of  heav\'  traction  on  this 


Items. 

Series  Motor. 

Compensated   Repul- 
sion Motor. 

Voltage   at  motor   ter- 

250-300. 

600-800. 

minals  in  volts. 

Resistances    in    circuit 

Practically     uni- 

."Vre ''ot  needed. 

between  armature  con 

versal. 

ductor   and   commu- 

tator. 

Sparking    at    principal 

Non-existant. 

Very  slight. 

brii.shes. 

JIax.  power  factor  limit. 

Less  than  unity. 

Unity. 

Relation   of   torque- 

'Glosely  connected 

Torque     only    depends 

current  and  speed. 

on  current ;  nearly 
independent  of  speed. 

Possibility  of  direct 

Practically        im- 

Possible with  exception 

operation  off  high 

possible. 

of      small      exciting 

tension  circuits 

1 

transformer,  but  not 
commercially  recom- 
mended. 

Number  of  poles 

As    numerous    as 

Less    in    number    than 

possible. 

reqvu'red  by  series 
motor. 

We  now  come  to  the  last  form  in  which  single-phase 
current  has  been  used  for  traction  purposes,  and  although 


E.^citer. 


Fig.  50. — Waed-Leonard  Group  Mancfactdred  by  the  Oeklikon  Co.,  Consisting  of 

CoNTINnoDS-CORRENT    GENERATOR,    SiNGLE-PHASE    MoTOR   AND    ExCIIER. 


circuiting  armature  brushes  are  not  subjected  to  sparking 
under  any  conditions.  The  difficulties  met  with  as  regards 
commutation  decrease  as  the  periodicity  of  the  alternating 
ciurent  is  reduced  ;  indeed,  in  some  cases,  as  in  the  case  of 
experimental  smgle- phase  Oerlikon  motors,  16  cycles  per 
second  have  been  adopted,  and  it  is  towards  this  limit 
that  many  American  engineers  appear  to  look  in  the 
future.  But  there  are  disadvantages  which  arise  if  so  low 
a  periodicity  is  adopted,  and  experience  in  Europe  would 
seem  to  indicate  that  the  usual  frequency  for  single-phase 
traction  would  eventually  be  25  periods  per  second,  and  this 
is  the  one  which  has  been  adopted  both  in  the  case  of  the 
Hamburg  and  the  London,  Brighton  &  South  Coast  Eailway 
installations. 

A  result  of  this  careful  study  of  single-phase  motors  of 
the  various  types  described  shows  clearly  the  remarkable 
progress  that  has  been  made  in  this  direction  during  the 
last  four  years,  which  is  the  short  time  that  commercially 
successful  single-phase  traction  dates  from,  and  everything 
tends  towards  the  belief  of  a  yet  greater  development  and 


system,  still  it  has  in  times  past  aroused  so  much  attention,  and 
has,  either  as  it  stands  or  slightly  altered,  proved  such  a  boon 
in  other  fields,  such  as  for  mining  and  rolling  mill  purposes, 
that  reference  must  be  made  to  it  here.  It  is,  of  covu-se,  what 
is  known  as  the  Ward-Leonard  system  which  is  referred  to. 
This  system  consists  in  having  a  constant  speed  single- 
phase  motor,  driving  a  continuous  current  generator  with 
variable  excitation,  which  supplies  the  current  for  the  con- 
tinuous current  motors  driving  the  axles. 

In  the  case  of  the  locomotives  operated  on  this  system 
constructed  by  Maschinenfabrik  Oerlikon,  the  connections 
are  diagrammatically  shown  in  Fig.  .51.  From  this  diagram 
it  will  be  seen  that  the  single-phase  current  drives  the 
asynchronous  single-phase  motor,  the  rotor  of  which  is  short- 
circuited  ;  this  is  mounted  on  the  same  shaft  with  the  con- 
tinuous current  generator,  which  in  this  case  has  been  built 
with  commutator  poles,  and  further  on  the  same  shaft  is 
fitted  to  a  continuous  current  exciting  machine,  and  with  a 
supply  periodicity  of  25  cycles  per  second  ;  the  speed  of  this- 
set  of  machines  is  73  revs,  per  min.     The  machinery  is- 
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started  by  means  of  the  exciter  brushes,  all  of  which  are  con- 
nected to  the  secondary  of  a  small  transformer,  the  magnet- 
ism of  the  exciter  being  brought  about  by  a  small  winding 
put  in  series  with  the  armatm-e  brushes  of  the  commutator  ; 
in  other  words  the  exciter  at  starting  up  the  motor  operates 
like  an  ordinary  series  single-phase  motor. 

By  this  means  the  single-phase  motor  ah-eadv  mentioned 
is  brought  up  to  speed,  and  when  this  is  reached  the  stator  is 
switched  on  to  the  line.  At  the  same  time  that  this  is  done 
the  series  winding  of  the  exciter  is  cut  out  and  a  shunt 
windmg  substituted,  so  that  the  exciter  is  now  driven  as  a 


therefore  very  questionable  whether  the  advantages  which 
this  system  undoubtedly  offers  theoretically  wiU  be  suffi- 
cient to  induce  engineers  to  place  on  a  train  practically  three 
times  the  amomit  of  machinery  actually  necessary  for  driv- 
ing it- 

In  this  connection  it  is  true  that  single-phase  series  or 
compensated  repulsion  motors  are  heavier  than  the  con- 
tinuous ciu-rent  machine,  and  that  beyond  this  they  have  to 
carry  static  transformers  ;  but  such  additional  weight  could 
in  no  way  compare  with  that  involved  by  the  adoption  of  the 
Ward-Leonard  system. 


Lightning  Apparatus    a 


C  O  CO 

ills 

(r  o  (/)  o  ^   Switch 


Speed  Regulator 


Motor  1? 


Fio.  51. — DiAQR.ui  OF  Connections  of  AVakd-Lbonabd  Single-phasb  Motor  Locomotives,  Oerukon  Co. 


shunt  wound  machine,  and  the  field  of  the  continuous 
cmrent  generator  is  magnetised  from  it.  Besides  exciting 
the  continuous  current  generator  the  current  from  the 
exciter  also  excites  the  continuous  current  motors  driving 
the  speed  winding  of  the  exciter,  which  is  used  as  a  speed 
regulator. 

The  reversing  of  the  motors  is  effected  by  reversing  the 
exciting  current  in  their  field  magnets.  At  starting,  the 
locomotives  and  motors  require  a  large  current  at  a  low 
voltage  ;  this  is  obtained  by  regulating  the  field  of  the 
generator  by  means  of  the  resistances  already  referred  to  ; 
as  the  speed  rises  the  excitation  of  the  generator  is  gradually 
increased  until  when  it  reaches  full  speed  full  voltage  is 
applied  at  its  terminals,  and  it  then  sends  full  current 
through  the  motors  driving  the  axles  against  the  maximum 
electromotive  force,  in  other  words  the  voltage  at  the  motor 
terminals  is  varied  by  the  varying  excitation  of  the  con- 
tinuous current  generator.  This  system  is  quite  reversible 
and  can  be  arranged  so  as  to  return  ciiergv  to  the  line  by 
liraking,  but  tiiis  portion  of  the  subject  will  not  be  con- 
sidered here,  becau.se  the  wiiole  cjuestion  of  what  may  be 
called  regenerative  control  may  be  gone  into  later  on. 

Fig.  .')1  as  already  referred  to  gives  diagramraaticaljy  the 
connections  for  tliis  traction  system  and  Kig.  HO  shows  a 
group  consisting  of  siiigie-jiliase  motor  continuous  current, 
motor,  continuous  current  generator,  and  exciter. 

A  drawback  to  this  interesting  system  is  the  comjjlication 
and  abundance  of  niacliiniMV  wliich  has  to  be  carried,  for, 
licsides  motors  driving  the  axles,  a  train  must,  carry  wlint 
practic'/iliy  amounts  to  complete  station  plant,  including 
a  motor  able  to  drive  a  generator  having  an  output  sufficient 
to  supply  energy  to  the  motors  driving  the  axles,  and  it  is, 


Under  any  circumstance  this  latter  could  only  come  into 
consideration  in  the  case  of  locomotives  being  used,  although 
locomotives  and  motor  cars  could  work  together,  but  it 
would  be  impossible  for  the  motor  cars  to  work  without 
locomotives.  The  only  practical  traction  experience  for 
this   system   is   that   one   experimental   locomotive   con- 
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l'"io.  52.-   CuAUACTKUiHTic  CuiivES  OK  W.mui-Leonabd-Okiu.ikon  Sinole- 
I'HABK  Locomotive. 

structed  by  tlic  ( )erlikon  Co.,  .and  niontioiu'd  above.     Fig.  D2 
gives  characteristic  curves  of  this  system. 

The  following  comparison  of  the  weights  of  two  Oerlikon 
locomotives,  one  on  the  Ward- Leonard  .system,  and  the 
otlicr  equipped  with  jiiain  series  motor,  is  interesting  :— 

Siii>;l(>|ili(iw>  m'riog 
motor. 


'I'otnl     woight-     of     I(u'(>nuiti\'r 


Wniil    Leonard. 


riimplolo 
Electrical  equlpinont 


40  tons. 
24  tui>8. 
(To  be  cotitiniieil.) 


40  tuna 
1(1.  A  tous 
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SINGLE-PHASE  ELECTRIC  TRACTION  ON  THE  HEYSHAM,  MORECAMBE  AND 
LANCASTER  SECTION  OF  THE  MIDLAND  RAILWAY. 

{Continued  from  page  S-^7.) 


RoLLiNC!  Stock. 
The  general  scheme  for  the  electrification,  the  equipment  of 
•the  power  station  and  the  driving  equipments  of  the  rolling 
stock  were  originated  and  planned  by  Mr.  R.  M.  Deeley,  loco- 
motive superintendent  of  the  Midland  Railway  Co.,  and  his 
assistant,  Mr.  J.  Dalziel,  and  the  rolling  stock  has  been  built 
by  the  Midland  Railway  Co.  in  their  carriage  and  wagon 
shops  at  Derby,  to  the  designs  of  ]Mr.  D.  Bain,  the  carriage 
And  wagon  superintendent  of  the  company,   who  has  been 


cars  four  trailer  cars  have  been  specially  built,  while  one  or 
more  old  bogie  coaches  will  bo  utilised  for  carrying  workmen, 
luggage,  itc,  particularly  between  Morecambo  and  Heysham. 
Each  end  of  each  of  the  trailers  and  of  the  motor  cars  is 
equipped  with  driving  apparatus,  this  being  necessary  as  the 
trains  will  vary  considerablj'  in  length  owing  to  the  traffic 
being  very  variable  from  season  to  season,  and  also  as  the  coaches 
are  liable  to  reversal  in  the  way  they  head,  owing  to  the  tri- 
angular junction,  near  one  apex  of  which  Morecambe  station  lies. 


assisted  by  Mr.  P.  Ellis,  the  carriage  and  wagon  department 
chief  draughtsman. 

The  rolling  stock  consists  of  three  trains,  there  being  three 
motor  cars,  two  equipped  by  Siemens  Bros.  Dynamo'vVorks 
and  one  by  the  British  Westinghouse  Co.  It  may  be  men- 
tioned here  that  the  determining  cause  of  the  order  being 
thus  divided  was  purely  that  Messrs.  Siemens  were  supplying 
all-electric  control,  which  was  preferred  by  the  railway  com- 
pany, whereas  the  Westinghouse  Company  preferred  to  adhere 
to  their  electro-pneumatic  control  apparatus  ;  otherwise  the 
proposals  were  equally  acceptable.     In  addition  to  the  motor 


Fig.  7. — General  AbhahgembNt  of  Motor  Booie. 

It  will  be  seen  from  the  plan  (Fig.  1)  given  in  our 
last  issue  that  the  distance  from  Heysham  to  More- 
cambe is  .5  miles  and  from  Morecamb6  to  Lancaster 
4  miles.  There  will  be  practically  no  direct  running 
from  Heysham  to  Lancaster.  There  is  also  a  short 
e.xtension  of  about  f  mile  from  Lancaster  Green 
Ayre  to  Lancaster  Castle.  The  distances,  except 
the  last-mentioned  one,  have  all  been  increased 
by  about  \  mile  since  the  scheme  was  decided  upon, 
by  the  alteration  in  position  of  the  new  station 
—  at  Morecambe,  as  compared  with  the  old.      The 

services  for  which  the  trains  are  contemplated  to 
be  capable  are  a  20  minutes  continuous  service  between 
Heysham  and  Morecambe,  and  a  15  minutes  service  between 
Morecambe  and  Lancaster,  using  a  single  train  in  each  case, 
rhe  trains  will,  however,  not  be  worked  up  to  anything  like 
this  service  throughout  the  day.  There  are  no  gradients  of 
any  importance  on  any  section  of  the  line  except  between  the 
two  Lancaster  stations.  There  are,  however,  a  number  of 
speed  restrictions  near  each  of  the  three  terminals  of  the  line. 
The  motor  cars  are  open  central  coiridor  type,  and  have  a 
total  length  over  end  panels  of  60  ft.,  and  an  extreme  width  of 
9  ft.  :  there  are  three  compartments  with  a  total  seating  capacity 
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of  72  passengers,  the  vestibule  compartment  at  each  end  being 
reserved  for  the  accommodation  of  driver  and  guard.  Of  the 
passenger  compartments,  the  middle  one  with  a  length  of 
25  ft.  has  the  seats  arranged  transversely,  while  the  other  two 
compartments,  each  1 3  ft.  5  in.  long,  have  longitudinal  seats 
to  allow  of  trap  doors  in   the   floor  for  easy  access  to  the 


of  the  vehicle,  of  both  motor  cars  and  trailers  ;  the  power 
brake  is  of  the  vacuum  type,  obtained  by  pumps  driven  from 
independent  motors,  and  each  trailing  bogie  wheel  is  braked 
on  both  sides. 

The  trailer  cars  have  a  length  over  end  panels  of  43  ft.  and 
extreme  width  of  9  ft. ;  they  consist  of  one  long  compartment 


Fig.  8. — Details  of  Axle  Box.     Scale  1  :  8. 


motors,  &c.  Hand  straps  have  been  provided  throughout  all 
the  vehicles  for  safety  and  support  of  passengers  whilst  stand- 
ing, and  when  entering  or  leaving. 

f-  Efficient  ventilation  is  provided  by  means  of  drop  lights  in 
the  upper  part  of  the  side  windows  and  "  torpedo "  air  ex- 
tractors in  the  roof.  The  lighting  of  the  cars  is  from  the  power 
current  throughout ;  the  motor  cars  are  also  electricall}^  heated 
from  the  same  source,  but  the  trailers  have  not  yet  been  fitted 
with  heaters,  as  their  extensive  use  during  the  winter  months 
is  not  anticipated.  The  interior  finishing  and  decorating  has 
been  carried  out  with  regard  to  facility  in  keeping  the  cars 
clean  ;  the  roof  is  covered  with  millboard  and  painted  white  ; 
the  cabinet  work  is  of  polished  oak,  and  the  scats  are  covered 


with  a  driver's  vestibule  at  each  end.  The  seats  are  placed' 
transversely  throughout  and  will  accommodate  56  passengers. 
The  interior  finish,  ventilation  and  lighting  is  similar  to  that- 
of  the  motor  cars.  The  underframing  is  of  light  construction, 
as  it  has  no  electrical  ei^uipment  to  sustain ;  but  the  two 
bogies    are  interchangeable  with  the  trailing   bogie   of  the 


1''I0.   9. — MOTOIi    ISOOIE   WITH   SlBMKNs   JmjIII'MKNT. 
The  oil-pumps  aro  nccn  at  the  near  end,  iiiifl  Uie  vclitilntiou  tubes  at  cither  fiiilc. 


Half  Section  on  AB 

FiQ.  10.— Oknbral  ARnANOE.\iKNT  OK  Valvb  and- 
.Switch  K.1U  Vacuum   Ukakic.     Scale  1 :  5. 


with  perforated  sycamore.  The  iiiidcrframe  is  constructed  of 
Z  and  channel  section  HtccI,  with  angle  knees  and  gusset 
plates,  and  well  8Up])oitc(l  with  truss  rods  to  sustain  the  clcc 
trical  ci|ui))iii('iil,  as  seen  in  Fig.  7.  The  trailing  bogie  is  of 
the  Midland  iiailway  Co.'s  standard  tyjie,  composed  of  pressed 
steol  members.  'I'lie  wheel  base  is  H  ft.  and  the  wheels  are 
3  ft.  7J  in.  diameter  on  tread. 

All  the  cars  are  fitted  witli  both  hand  and  power  brakes, 
under  easy  control  of  the  driver,  who  can  work  at  eitl^er  end 


motor  car,  witii  the  exception  of  the  springs,  which  are  of 
lighter  constiuction. 

The  motor  bogies  were  constructed  by  the  company's  loco- 
motive di'partnuMit,  and,  owing  to  llie  small  luiuibcr  loquirod, 
have  been  specially  built  up  of  rolled  sections  and  plates.  The 
axles  are  of  forged  steel  Oi  in.  diameter  parallel  bclwcon  the 
wheels,  and  reduced  to  'IJ  in  in  the  axlo  bearing,  the  length 
of  the  journal  being  9  in.  The  wheel  base  is  S  ft.  6  in.,  and 
the  driving  wheels  aro  3  ft.  7J  in.  diameter  on  the  tread  when 
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new.  As  only  a  few  cast  steel  wheels  were  required  an  exist- 
ing tender  wheel  pattern  was  made  use  of  for  the  wheel  centre, 
and  consequently  the  wheels  are  considerably  heavier  than  is 
really  necessary.  The  centres  are  of  cast  steel  and  the  tyres 
of  mild  steel  ordinary  rolled  tyre  section,  in  fact  the  wheels 
are  practically  standard  tender  wheels.  The  tyres  are  5]  in. 
wide  and  aie  shrunk  on  the  centre  and  held  by  screws  through 
the  rim. 

As  will  be  seen  from  Fig.  7  the  steel  fide  frames  are  of  rolled 
joist  section  14  in.  by  6  in.,  the  end  frame  being  10  in.  by  1  in. 
channels,  and  the  transom,  or  centre  cross  frame,  being  built 
np  of  plates  and  angles.  It  is  of  bo.x  section,  the  bolster  lying 
inside  between  the  webs.  The  top  plate  and  gussets  on  both 
sides  of  the  centre  pin  are  in  this  case  in  one  complete  piece 
slotted  out  of  the  solid.  The  bottom  plates  are,  as  usual,  in 
two  pieces,  one  each  side  of  the  centre,  the  gusset  plate  being 
combined  with  the  cross  flange  in  this  case  also. 

Owing  to  the  necessary  length  of  bolster  being  too  great  to 
get  in  between  the  flanges  of  the  side  frames  a  certain  amount 


Fig.  11. — View  showing  Interior  hf  Dhiver's  Cab. 

had  to  be  cut  from  the  inside  of  the  top  flanges  of  these, 
and  as  this  nece.s.sitated  doubling  plates  on  the  top  of  these 
flanges  and  their  combination  with  the  top  flanges  of  the  centre 
cross-frame  the  making  of  the  top  plate  in  one  piece  as  above 
described  followed  naturally ;  incidentally,  this  construction 
gives  a  very  stiff  and  rigid  backbone  to  the  bogie.  The  swing- 
ing bolster  is  of  pressed  steel,  and  is  similar  to  that  of  the 
trailing  bogie,  except  for  the  heavier  springs. 

The  axleboxes  are  of  a  special  pattern  built  for  these  bogies, 
tliough  they  are  very  similar  to  the  standard  carriage  axle- 
boxes  suitably  altered  to  act  as  driving  boxes.  Their  con- 
struction is  shown  in  Fig.  8,  and  it  will  be  seen  that  the  brasses 
which  are  white-metalled  subtend  a  slightly  larger  angle  than 
the  usual  carriage  brass,  being  about  the  same  angle  as  loco 
motive  brasses.  Lubrication  is  efTected  entirely  from  the  pad 
at  the  bottom  supplied  from  the  usual  oil  well,  the  brasses 
being  well  chamfered  away  at  each  side  so  as  to  ensure  an 
ample  feed  of  oil  into  the  journal  and  its  formation  into  a  proper 
lubricating  film.  The  top  of  the  box  casting  forms  a  seating 
for  the  ordinary  laminated  steel  bearing  springs.     The  horn 


blocks  are  cast  steel  bolted  with  the  usual  fitted  bolts  to  the 
framing. 

The  box  is,  of  course,  a  good  sliding  fit  in  the  Idocks 
longitudinally,  but  across — i.e.,  lengthwise  of  the  axle  it  only 
actually  fits  the  blocks  a  distance  of  about  \h  in.  at  a  point 
opposite  to  the  centre  of  the  bearing  area,  being  tapered  out 
the  remainder  of  its  length  both  ways  to  the  extent  of  about 
I  in.,  this  ob\iating  any  tendency  for  the  axle  to  be  nipped 
during  running  at  the  throat  of  the  journal. 

The  bearing  springs  are  laminated  steel  plate  springs  such  as 
ordinarily  used  for  this  purpose,  but  considerably  heavier  than 
the  standard  carriage  springs  of  ordinary  type. 

The  brakes,  as  is  usual  in  electric  motor  trucks,  act  only  on 
one  side  of  the  wheels,  lack  of  space  making  it  impossible  to 
adopt  the  standard  railway  practice  of  two  brake  blocks  per 
wheel.  The  blocks  are  hung  from  brackets  on  the  bogie  end 
frames,  and  are  actuated  liy  levers  connected  to  bars  running 
lengthwise  under  the  inside  top  flange  of  the  side  frames.  An 
arc  shaped  cross  bar  connects  these  bars  together,  and  is 
coupled  to  the  brake  pull  rod  through  a  shackle  and  roller 
arrangement,  which  allows  for  the  swivelling  of  the  bogie  on 
curves  without  affecting  the  brake  gear  adjustment. 

The  weight  of  the  whole  bogie  is  6|  tons,  the  extra  weight  of 
the  wheels,  however,  accounting  for  about  1  ton  of  this.  A  view 
of  the  motor  bogie  with  Siemens  equipment  is  shown  in  Fig.  9. 

Before  going  on  to  deal  with  the  actual  driving  equipment 
of  the  cars  the  other  accessory  apparatus,  which  may  be  of 
interest,  may  be  shortly  described.  Each  motor  car  has  two 
brake  cylinders,  that  for  the  motor  bogie  having  special  levers 
giving  the  cylinder  greater  purchase  than  usual.  The  trailer 
cars  have  only  a  single  brake  cylinder,  operating  brakes  on 
both  bogies.  The  vacuum  is  obtained  from  a  Gresham  & 
Craven  vacuum  pump  supplied  through  the  electrical  equipment 
contractors,  Messrs.  Siemens  Bros.  Dynamo  Works,  by  the 
Vacuum  Brake  Co.  The  pump  is  motor  driven  with  a  worm 
speed  reduction  running  in  an  oil  bath.  A  sing'e  brake  pump 
is  used  on  each  motor  car. 

The  control  gear  for  the  pumps  is  arranged  so  as  to  give  a 
high  speed  and  a  low  speed,  the  latter  being  ^  of  the  higher. 
The  pump  runs  at  the  low  speed  throughout  the  operation 
of  the  train,  and  whether  the  brakes  are  being  applied  or  not, 
excepting  when  put  on  to  the  high  speed  in  order  to  take  off 
the  brakes  rapidly.  The  action  thus  corresponds  exactly  with 
the  operation  of  the  large  and  small  ejectors  on  a  locomotive. 
The  pump  control  gear  has  been  specially  arranged  with  a 
view  to  making  it  practically  impossible  for  a  train  to  be 
moved  without  proper  vacuum  having  first  been  obtained,  as 
follows : — 

The  driver's  brake  valve  is  of  special  construction  as  shown 
in  Fig.  10,  and  is  combined  with  a  switch  which  operates  the 
contactors  controlling  the  pump.  Current  is  fed  up  to  this 
switch  through  one  contact  of  a  three-way  plug,  of  which  one 
of  the  remaining  contacts  is  the  feed  wire  from  the  auxiliary 
transformer,  and  the  third  goes  to  the  master  controller,  it  is, 
therefore,  impossible  to  move  the  car  by  means  of  any  of  the 
controllers  unless  this  plug  is  inserted,  and  its  insertion  auto- 
matically operates  one  of  the  pump  contactors  and  starts  it 
working  at  either  the  high  or  the  low  speed  ;  most  probably 
the  former  as  the  driver's  brake  valve  handle  is  removable, 
but  can  only  be  removed  in  full  pump  speed  position.  The 
use  of  this  plug  also  ensures  that  only  one  controller  through- 
out the  train  can  be  used  at  a  time. 

There  is,  of  course,  a  driver's  brake  valve  in  every  driving 
compartment,  but  it  will  be  clear  that  only  the  valve  and 
switch  in  that  compartment  which  is  being  used  for  driving, 
and  in  which  the  driving  feed  plug  is  inserted,  is  operative  for 
starting  and  varying  the  speed  of  the  pump,  but  the  brake 
can  be  applied  by  the  guard  or  <  ther  authorised  person  who  is 
in  possession  of  a  handle  at  either  end  of  every  coach. 

There  is  also  fitted  to  each  motor  car  an  additional  switch 
controlled  by  the  vacuum,  which  will  trip  the  main  circuit- 
breaker  in  the  event  of  the  vacuum  falling  below  about  15  in., 
this  being  decided  upon  principally  in  connection  with  emer- 
gency applications  of  the  brake  by  a  guard  who  will  thus  be 
given  full  control  over  the  train,  an  advantage,  seeing  that 
there  is  only  one  motorman.     This  switch  also  ensures  that 
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motormen  cannot  start  the  train  before  taking  off  their  brakes. 
A  general  view  of  the  brake  valve  and  control  apparatus  in 
the  driver's  cab  is  shown  in  Fig.  1 1 . 

A  horn,  which  takes  the  place  of  a  locomotive  steam  whistle, 
is  carried  on  each  end  of  each  motor  car,  and  is  electrically 
operated,  the  sound  being  produced  by  the  vibration  of  a  dia- 
phragm by  means  of  apparatus  similar,  but  of  greater  power 
and  more  substantial  construction,  to  the  ordinary  trembling 


Via.  12.— Siemens  Train  for  Midland  Railway. 

bell,  a  surprisingly  loud  and  clear  note  being  obtained  in  this 
way.  The  sound  is  multiplied  considerably  by  use  of  properly- 
designed  trumpets  obtained  from  ^Messrs.  Boosey  &  Co.,  and  a 
very  satisfactory  sound  is  produced  at  an  expenditure  of  far 
less  power  and  much  less  complication  than  would  be  the  case 
with  a  vacuum-operated  horn  ;  in  fact,  the  electric  horn  com- 
pares well  with  a  horn  operated  by  compressed  air,  which  was 
not  available  on  these  cars.  The  vibrators 
were  supplied  by  Messrs.  Marples,  Leach  & 
Co.,  and  are  operated  by  a  small  12  volt  set 
of  secondary  batteries,  the  train  wire  for 
operating  them  being  carried  through  the 
train  in  the  ordinary  train  cable  and 
through  the  jumpers. 

The  lighting  is  carried  out  by  groups  of 
six  24  volt  lamps  in  series  from  the  150  volt 
auxiliary  transformer  control  main.  The  two 
side  tail  lights,  however,  which  are  electric, 
are  each  direct  on  the  150  volt  mains,  the 
lamps  being  carried  inside  ordinary  tail 
lamp  lanterns,  which  are  detachable  and 
carry  an  ordinary  water-tight  plug,  the 
socket  being  fixed  on  the  end  of  the  coach, 
just  above  the  lamp  iron.  Lamp  irons, 
plugs  and  plug  sockets  are  provided  at  each 
end  of  each  coach.  The  lamp  in  the  driver's 
compartment  is  specially  shaded  so  as  to 
throw  only  a  narrow  beam  of  light  on  the 
vacuum  gauge  and  ammeter,  thus  allowing 
the  driver  to  get  a  good  view  of  the  road 
outside,  his  compartment  being  practically 
dark.  The  shade  is  arranged  so  as  to  be 
opened  when  occui)iotl  as  a  guard's  and  lug- 
gage comjiartnient,  or  as  entrance  vestibule. 

The  window  on  the  loft  or  near  side  of  the  train  is  that 
through  which  the  driver  views  the  road,  and,  in  order  to  clear 
the  outside  of  this  window  from  snow  and  rain,  a  special  scraper 
has  been  arranged  with  a  handle  inside  the  compartment,  so 
that  by  throwing  this  handle  uj)  and  down  the  window  is  cleared. 
Thc8cra|)crconfli8t8of  aM|iiecgoe  niadoof  Hat  rul)l)crone(lge. 

The  driving  e<|uipinent  of  two  of  the  motor  cans  has 
been   supplied    by    Messrs.   Siemens   Bros.   Dynamo   Works, 


and  of  the  third  by  the  British  Westinghouse  Company. 
The  specification  of  the  equipments  called  for  two  motors 
per  car,  both  to  be  carried  on  one  bogie,  it  being  con- 
sidered both  the  more  economical  and  the  more  mechanical 
arrangement  to  concentrate  the  motor  power  and  reduce  the 
number  of  parts  as  much  as  possible,  while  with  single  phase 
traction  and  voltage  step  control  there  is,  of  course,  no  neces- 
sity to  consider  series  paralleling. 

From  the  profile  of  the  line,  which  was 
^I^HJ  given  in  our  last  issue  Fig.  1),  the  running 
^^I^H  conditions  will  be  seen.     The  normal  train 

•S."!  was  specified  to  consist  of  a  motor  car  and 

two  trailers,  the  weight  of  these  being,  with- 
out any  of  the  electric  apparatus  or  the 
mountings  for  the  same,  25  tons  for  the 
motor  car  and  17i  tons  for  each  of  the 
trailers.  The  motor  car  seating  72  passen- 
gers and  the  trailers  54,  the  respective 
standing  capacity  being  58  and  36,  giving 
a  total  maximum  capacity,  without  encroach- 
ing on  the  vestibules,  of  810,  with  a  total 
of  ISO  seats.  As  has  been  already  noted, 
the  trailers  are  considerably  shorter  than 
the  motor  cars. 

Since  the  original  specification  was  issued 
J  mile  has  been  added  to  the  respective 
lengths  between  stations  owing  to  the 
moving  of  ISIorecambe  Station  previously 
mentioned.  It  was  specified  to  the  eon- 
tractors  that  they  would  be  permitted  to  run 
at  25  miles  per  hour  round  the  speed  re- 
stricted curves,  and  on  this  basis  the  trains 
were  to  be  capable  of  working  a  20  minutes' 
service  from  either  end  as  between  Heysham 
and  Morecambe  with  a  single  train,  and  a  15  minutes'  service  as 
between  Morecambe  and  Lancaster  under  similar  conditions. 

The  capacity  of  the  motor  car  was  to  be  such  as  to  enable 
it  to  take  on  occasions  two  additional  main  line  coaches  weigh- 
ing 26  tons  each,  and  was  also  to  be  capable  of  climbing  with 
its  train  the  gradient  from  Lancaster  Green  Ayre  to  Lancaster 
Castle  occasionally.     The  additional  length  to  Morecambe  can 
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probably  still  be  covered  for  the  20  minutes  service  if  the  cars 
be  run  at  25  miles  per  lioin-  round  the  curves  at  the  cost  of  a 
rather  greater  consum|)tion  of  energy. 

The  specification  also  called  u])on  the  contractors,  should 
the  order  for  the  coaches  bo  divided,  to  make  their  ei|uipnicnta 
lapable  of  being  worked  from  the  s.ame  master  conti oilers, 
and  though  considerable  ditVuulty  had  to  bo  got  over  in  order 
to  meet  this  condition    it  was  found  possible  to  work  the 
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Siemens  equipments  in  conjunction  with  the  Westinghouse 
one  in  this  way. 

It  was  considered  by  the  railway  company  that  two  150  h.p. 
motors  per  motor  coach   would  satisfactorily  carry  out  the 


they  were  also  required  to  have  a  temperature  rise  not  exceed- 
ing 90°F.  on  any  portion  after  having  run  the  three  coach 
train  for  six  double  trips  as  per  the  schedule  above  mentioned 
from  Heysham  to  Morecambe,  Morecambe  to  Lancaster,  and 
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Fig    14. — Standard  Type  of  Siemens  Bow  Collectob  which  is  in  use  on  several  Electric  Railways. 


work,  and  the  respective  contractors  supplied  motors  of  their 
nearest  standard  sizes  to  this,  the  Siemens'  motors  being 
nominally  of  180  h.p.  and  the  Westinghouse  motors  of  150  H.r. 
The  specification  called  for  the  motors  being  capable  of  deliver- 


return.  Overload  and  other  similar  tests  were  also  specified. 
Figs.  12  and  13  show  the  general  appearance  of  the  Siemens  and 
Westinghouse  cars  respectively. 

The  control  gear  was  specified  to  be  preferably  all-electric 


Lowest  Position  of  Trolley  Wire 


Flo.    15. — Bow   KITTED   TO   THE   SIEMENS   f^ARS  IN   USB   ON   THE   MIDLAND   RAILWAY.      Settle    1  :  25. 


ing,  when  tested  on  the  stand  with  single-phase  alternating 
current  of  the  proper  fretjucncy,  their  declared  output  for 
one  hour  with  a  temperature  rise  not  exceeding  135"F.,  and 


multiple  unit  type.  The  Westinghouse  car  has,  however,  been 
accejited  with  their  standard  electro-pneumatic  control  modified 
as  necessary  to  enable  it  to  work  with  the  Siemens  car  which 
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is  all-electric.  Stringent  guarantees  of  effioienc}',  energy  con- 
.sumption  in  watt-hours  per  ton-mile,  and  general  performance 
were  required  to  be  given. 

The  main  transformer  was  required  to  conform  to  the  same 
test  conditions  for  heating  as  the  motors,  an  auxiliary  trans- 
former being  specified  to  provide  for  the  supply  of  current  for 
lighting,  heating  and  working  the  control  apparatus  and  brake 
pump,  this  transformer  having  a  three-hour  test  specified,  it 
being  subject  to  continuous  working. 


Fig.  16.— Bkitish  Westinghouse  Bow  Collector. 

TheSiemens  cars  are  provided  with  two  collectorbows,  it  being 
considered  by  the  firm  best  to  ensure  continuous  contact  as  far  as 
possible.  It  was  found  impossible  to  get  the  firm's  standard 
bow  (which  is  of  inverted  pantagraph  type,  as  shown  in  Fig. 
14)  into  the  restricted  space  at  disposal  between  the  coach 
roof  and  over-bridges,  and  a  type  of  bow  has  been  adopted 
somewhat  similar  to  the  Continental  tramway  type  of  bow,  but 


Via     17.    -VigW   OK   A   .SlKMKNB  C'oNTAClOB, 

having  a  small  auxili.iry  bow  at  the  end  controlled  b^-  ])a<'alK'l 
motion  ( h'ig  15).  This  bow,  while  appearing  somewhat  simpler 
than  the  standard  bow,  and  requiring  less  room,  and  while  fairly 
satisfactory  in  woiking,  has  the  disadvantage  that  it  rci|uirrs 
l)aUncing  Ity  a  wind  fccroen. 

The  Wcstinghousc  biw  is  of  their  ."itandarJ  i)antagra|)li  type 
(l''ig.  IG),  a  single  bow  only  being  used,  and  this  goes  into  the 
available  space  fairly  well.  W'o  may  mention,  however, 
that  the  bow  used  on  tlio  .Midland  Kiilway  lias  the  bow  con- 
siderably  more  curved   than  is  shown  in  the  illustration,  as 


will  be  noticed  in  Fig.  13.  Bjth  makers'  bows  are  purely 
spring  controlled  so  far  as  their  working  is  concerned  ;  the 
Siemens  bow,  however,  is  lowered  by  a  master  spring,  which 
can  be  thrown  out  of  action  b}'  a  vacuum  cylinder. 

The  AVestinghouse  master  spring  is  controlled,  as  regards 
r.aising  and  lowering,  by  compressed  air,  a  special  compressor 
being  installed  b}*  that  company  in  connection  with  their  con- 
trol gear.  A  small  hand  pump  has  been  installed  in  each  case 
for  raising  the  bows  when  first  starting  out  in  the  morning,  or 
at  similar  times  when  no  compressed  air  or  vacuum  is  available. 
The  two  Siemens  bows  can  be  raised  or  lowered  separately,  and 
the  vacuum  for  holding  them  up  is  obtained  from  the  train 
pipe  through  a  ball  valve,  so  that  when  the  brakes  are  operated 
the  vacuum  remains  on  the  bows. 

The  essentia!  difference  between  the  action  of  the  Siemens 
bow  and  that  of  the  Westinghouse  Company  is  that  while  the 
former  is  normally  down  the  latter  is  normally  up.  The 
Westinghouse  bow  is  pumped  down  by  air,  but  when  once 
down  is  retained  by  a  catch.  This  catch  is  controlled  by  a  very 
bmall  cylinder,  and  hence  to  raise  the  bow  it  is  merely  neces- 
sary to  admit  air  to  this  small  cylinder.  The  bow  is  then 
carried  up  and  held  up  by  springs.  Aluminium  is  the  metal 
used  for  the  shoe  on  the  Siemens  bow,  while  that  of  the 
Westinghouse  Company  consists  of  a  flat  piece  of  galvanised 
iron  6  in.  in  width  with  the  edges  turned  down.  This  shoe  has 
a  groove  of  semi-circular  section  running  throughout  its  length, 
in  which  the  lubricating  substance  is  placed.     It  weighs  only 


Fia.  18. — View  OF  .Siemens  II. T.  i'mamher  on  Midland  IIaii.uai  Train. 

8  lb.  and  is  about  ,\r  in.  thick.  In  spite  of  the  fact  that  the 
Westinghouse  car  has  run  3,000  miles,  the  original  shoe  is 
still  in  service  and  has  not  been  touched.  The  bow  frame- 
work is  l)uilt  up  of  light  steel  tuliing,  which  also  serves  to  con- 
vey the  current  to  the  cable,  ami  the  entire  contrivance  can 
easily  be  carried  by  a  man. 

All  the  "live  "  portions  of  the  collector  gear  in  each  case  are 
carried  on  [lorcelain  insulators.  It  may  bo  mentioned  in  con- 
nection witii  the  collector  gear  that  the  roofs  of  all  the  coaches 
have  been  covered  with  an  "  earthed  "  wire  netting  so  as  to 
throw  out  the  station  circuit  breakers  in  the  event  of  the  over- 
head wire  coming  down  on  the  roof.  The  efficacy  of  this  has 
been  actually  and  satisfactorily  tested  in  pr.actice. 

The  high-tension  wiring  on  the  Westinghouse  car  is  carried 
in  lead-covcre<l  cable  which,  on  the  roof,  is  protected  with  a 
further  metal  covering.  It  is  carried  down  about  the  centre 
of  the  car  through  a  heavy  section  brass  tube,  the  lead  cover- 
ing of  the  cable  being  sweated  solid  on  to  this  tube  at  the  top. 
This  tubing  is,  of  course,  substantially  "earthed."  The  further 
high-tension  wiring  to  the  two  transformers  on  this  car  is  also 
in  Icad-covored  cable,  which  again  in  its  turn  is  protected  in 
metal  tubing  both  heavily  "  earthed."  The  cables  are  rubbor- 
iiisulatcd. 

I'.xcept  for  the  short  length  down  through  the  coach  the 
high  tension  wiring  on  the  Siemens  cars  is,  from  the  bow  down 
through  the  high  tension  chamber  to  the  main  transformer,  all 
bare  wire,  being  carried  on  ])orcclAin  insulators  on  the  coach 
roof  and  underneath  the  coach.  The  veitical  tube  through 
the  coach  itself  is  of  brass  and  in  this  case  made  removable, 
being  practically  part  of  the  wiring.  The  cable  is  paper 
in.sulated  lead  covered  terminating  above  and  below  in  bitumen 
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sealing   chambors   with  porcelain    insulator    fittings.      Tliere 
is  about  i',;  in.  air  space  between  the  lead  covering  and  the  in- 
side of  the  tube.     Both  lead  covering  and  tube  are  heavily 
•earthed." 

On  the  Siemens  cars  the  high-tension  wire  proceeds  into  the 
high-tension  chamber,  the  door  of  which  is  mechanically  inter- 


these  cables  require  to  gocrosswiso  they  are  carried  between 
the  tops  of  the  girdera  and  the  floor  and  spreail  out  fan-wise. 

The  train  cable  is  carried  along  the  outside  of  the  coach 
alongside  the  sole-bar  in  a  metal  tube,  being  carried  round  the 
bends  in  fle.xiblc  metallic  tubing.  The  train  cable,  couplers 
and  master  controllers,  for  the  whole  of  the  motor  cars  and 


LICHTNINC  ARSESTEII 


TRANSFORMER 


Fjq.  19. — Diagram  op  CoNNKoriONS  fob  Siemens  Control. 


locked  with  the  bows  so  that  it  cannot  be  opened  unless  the 
bows  are  down. 

The  low-tension  wiring,  though  low  voltage,  has  proved 
little  more  difficult  to  instal  than  the  ordinary  600  volt  wiring. 
Longitudinally  it  is  carried  between  the  two  girders  forming 
the  centre  members  of  the  underframe,  and  it  is  supported  be- 
tween these  two  members  in  wooden  frames  spaced  about  18in. 


rrV- 


..Xl 


1.. 


Oeneral  Arrangement  nt  Westinohouse  Multiplb  Control  Unit  Switch  Group.    Scafe  1:16. 


apart.  The  low-tension  cables  themselves  are  not  carried  in 
metal  tuliing,  as  probably  eddy  current  troubles  would  arise  if 
they  were,  but  they  are  substantially  surrounded  with  metal, 
and  the  coach  body  and  its  frames  are  all  covered  with  sheet 
iron  and  asbestos  wherever  cables  are  run  underneath.   Where 


trailers,  as  well  as  all  the  pump  motors  and  their  control  gear 
have  been  supplied  by  Messrs.  Siemens  Bros.  Dynamo  Works. 
The  Siemens  high-tension  apparatus  and  their  contactois, 
a  view  of  one  of  which  is  given  in  Fig.  17,  are  contained  in 
sheet  iron  cases,  which  have  been  been  made  by  the  Kaihvay 
Company.  The  supporting  of  these  and  of  the  transformers, 
auxiliary  transformer,  preventive  coil  and  other  apparatus  has 

involved  the  provision   of   a   good 

''"i' -  -*-,     deal  of  special  girder  work  on  the 

underframe,  which  has  added  con- 
siderably to  the  weight  of  the  latter, 
and  which,  as  the  coach  had  to  be 
proceeded  with  before  the  final 
details  of  the  electric  equipments 
could  be  decided  upon,  could  be 
considerably  lightened  in  a  future 
case.  A  view  of  a  Siemens  H.T. 
chamber  on  one  of  the  trains  is 
shown  in  Fig.  18. 

The  Westinghouse   apparatus  is 
more     self-contained,    though    the 
supports  for  it  also  could  pro)>ably  be 
arranged  at  less  expense  in  weight. 
The    Siemens     equipment     con- 
sists of  the  two  motors,  the  main 
transformer,    the    auxiliary    trans- 
former, preventive    coil    and    com- 
mutating  transformer,  high-tension 
circuit-breaker     and    fuse    in    the 
main     transformer     circuit,     high- 
tension     fuse      in      the     auxiliary 
transformer      circuit,      contactors, 
motor    fuses    which    also    act    as 
motor     cut-outs,    and    low-tension 
fuses    in    the    circuit   feeding   the 
control,    and    also    a     low-tension 
fuse  in  the  circuit  feeding  the  fan. 
There    is  intentionally    no    fuse 
pump   main    circuits,    the    cables    for 
special  heavy  section    tubing,  so   that 
on   the   pumps    the    main    high- 
and  it  will  be  impossible  to  work 


placed   in   the    brake 
which  are  carried  in 
if    anything    goes    wrong 
tension  fuse  will  be  blown 
the  car. 
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The  respective  weights  of  the  two  motor  coaches  are  as 


follows  : — 

Siemens. 
T.  c«t.  qi-. 

Carriage  body  work 13     5  0 

bofjie    4  10  0 

Special  supports    16  0 

Motors  with  gear  and  gear  case    6    5  0 

Main  transformer 2  14  2 

Aux.com.  transformer  &  preventive  coil    0  19  2 

Pumps  and  compressors  0     9  2 

Contactors  and  chambers    12  2 

Other  sundries,  including  bows,  blowei's, 

controllers,  &c 3     7  0 

Motor  bogie   6  11  0 

40  10  0 


Westinghouse. 

T  cwt.  (|r. 
...  13  5  0 
...  4  10 
...  0  17 
...  5  11 
...  2  U 
...     0     9 

..     0  16 
...     0     9 


2    9 
6  11 


37  10    0 


The  apparatus  was  very  stringentl}'  tested  at  the  makers' 
works,  with  results  satisfactory  in  everyway.  At  180  h.  p., 
and  with  forced  draught,  the  motors  were  very  much  under 
their  guaranteed  temperature  rise,  and  did  not  exceed  this 
temperature  rise  when  tested  at  this  horse-power,  with  natural 
ventilation  on  the  stand.  With  forced  draught,  and  with 
onlj'  300  volts  on  their  terminals  (the  full  voltage  being  340), 
they  tested  under  the  specified  temperature  rise  at  200  H.P., 
corresponding  at  full  voltage  to  fully  225  H.r.  They  were  also 
tested  for  continuous  operation,  giving  at  250  volts,  which 
was  chosen  as  being  a  mean  operating  voltage,  105  h  p.  for 
five  hours,  with  a  temperature  rise  of  only  llo^F. ,  so  that  at 
full  voltage,  allowing  nothing  for  the  improved  ventilation  at 
the  higher  speed,  the  machine  can  give  continuously  nearly 
150  H.p. 

The  sparking  tests  were  equally  satisfactoiy,  there  being  no 
objectionable  sparking  at  a  current  of  1,100  amperes  at  300 
volts,  which  corresponds  at  full  voltage  to  350  H.p,  and  a 
torque  of  fully  2h  times  that  at  the  rated  horse-power  of  180. 

The  commutating  transformer,  while  apparently  an  addi- 
tional complication,  probably  pays  its  way  in  effectiveness,  as 
the  sparking  of  these  Siemens'  motors,  both  on  test  and  during 
actual  running  on  the  line  has  proved  to  be  quite  as  good  as 
that  of  any,  and  better  than  that  of  many,  direct  current 
traction  motors  :  in  fact,  during  the  testing  on  the  line,  cur- 
rents of  over  1,000  amperes  per  motor  have  been  frequently 


The  operation  of  the  contactors  is  also  perfectly  satisfactory,      |l 
and  gives  none  of  the  trouble  that  has  been  prophesied  in 
various  quarters  for  single-phase  contactors  in  the  direction  of 
humming  and  chattering,  excessive  size,  iVc,  though  they  are 


Outline  Elevation.     Scale  1 :  20. 


Scale    of   Feet 
1 


Cro.sx  Section.     Scale  I  :  10. 
KlO.   21.— ViKWS  8H0WIK0   CORHTIIUCTION   AND   OUTLIM     I'.l.KV  ATloN   "K   WkhTINIIUOUBK  SINOLE-PiIASII   MoTOK. 


applied  without  any  Kpurking  at  the  comniutalori,  even  at 
starling,  Iho  brmhcs  on  the  j.ittcr  portion  of  the  acceleration 
and  during  fioo  running  being  absolutely  dark. 


more  liberally  deeignod  than  will  probably  bo  adhorod  to  as 
standard  practice. 

'llio  master  controllcra  arc,  it  may  V)o  mentioned,  of  lly-back 
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or  dead-man  handle  t3pe,  being,  however,  somewhat  different 
from  the  usual  design,  inasmuch  as  the  release  of  forward 
pressure  on  the  handle  by  the  driM>i  trii)s  the  whole  of  the 
contactors  at  once,  no  matter  on  whai  stop  the  driver  may  be 
vorking  at  the  moment,  and  without  his  allowing  the  handle 
to  come  back  to  the  "oft"  position.  This  practically  ensures 
the  obtaining  of  the  niaxinuim  amount  of  safety  that  can  be 
obtained  from  a  handle  of  this  type,  though  the  occasional 
sudden  throwing  oil'  of  heavy  loads  in  this  way  is  a  somewhat 
severe  tax  on  the  regulating  projierties  of  the  power  station. 
A  diagram  of  the  control  is  given  in  Fig.  19. 

On  the  Westinghouse  motor  car  current  is  conducted  by 
means  of  a  lead-covered  rubber-insulated  cable  from  the  panta- 
graph  bow  collector  on  the  roof  through  a  heavy  brass  conduit 
to  the  main  circuit-breaker.  This  circuit-breaker  is  electro- 
pneumaticaliy  ojierated  and  breaks  contact  under  oil.  It 
opens  automatically  on  overload  and  is  closed  again  from  the 
driver's  cabin  by  moving  the  master  controller  to  the  first 
notch.  The  current  then  passes  to  the  high-tension  end  of  an 
oil-insulated  self-cooling  auto  transformer-,  the  other  end  of  the 
winding  of  the  transformer  being  securely  earthed.  The  low- 
tension  t.ippirigs  from  this  transfoiaer  ai-e  connected  to  the 
six  switches  which  form  the  electro-pneumatic  switch  group 
The  switch  group,  which  is  shown  in  Fig.  20,  measures  only 
43j  in.  by  24iin.  by  23  in.  and  weigh.".  845  lb.  The  switches 
are  provided  with  electric  interlocks  which  ensure  their  closing 
in  the  proper  sequence.  Powerful  magnetic  blow-out  coils  are 
fitted  between  each  pair  of  switches  which  effectually  destroy 
the  arc  made  on  breaking  the  heavy  currents.  In  Fig.  21  the 
equipment  is  shown  in  position. 


Fro.  22. — View  showing  tiBOM  left  to  right)  Reverser,  M.\in  Tbaxs- 

FOBMEB  AND  H.T.  CiBCTJIT-BrEAKEB  OX  BRITISH  WESTINOHODSE  TbaIN. 

From  the  electro-pueumatic  switch  group  the  current  passes 
to  the  two  terminals  of  the  preventive  coil,  from  the  centre 
point  of  which  the  lead  to  the  revei'ser  is  taken.  The  re 
verser  is  of  the  drum  type  and  is  electro-pneumatically  oper- 
ated. The  magnet  valves  on  the  reverser  are  interlocked  with 
those  on  the  main  switch  group  so  that  it  is  impossible  to  close 
any  of  the  switches  in  the  latter  until  the  reverser  is  set  in  the 
light  position.  Cut-out  switches  are  fitted  in  the  reverser  case 
so  that  either  of  the  two  motors  may  be  disconnected  if  desired. 
A  diagram  of  connections  is  givan  in  Fig.  23. 

The  motors  are  of  the  Westinghouse  Company's  standard 
series  compensated  type  arranged  for  forced  ventilation.  The 
cross-section  of  a  motor  is  given  in  Fig.  21,  in  which  it  will 
be  seen  that  the  motor  has  six  poles  and  six  sets  of  brushes. 
The  field  core  is  made  up  of  laminations  having  si.x  inwardly 
projecting  poles  and  being  enclosed  in  a  cast-steel  shell.  Each 
pole  is  surrounded  by  a  former-wound  field  coil,  which  can  bo 
readily  removed  if  required.  Semi-closed  slots  in  the  pole 
faces  are  provided  for  carrying  the  compensating  winding, 
which  is  connected  in  series  with  the  armature. 

Air  is  admitted  to  the  motor  for  forced  ventilation  at  open- 
ings over  the  pinion  end  and  passes  through  the  motor  and  out 
through  the  perforated  commutator  cover.  This  method  of 
cooling  the  motors,  which  was  first  introduced  by  the  Westing- 
house Company  on  the  Metropolitan  IJailway,  has  proved  very 
effective  in  service  and  materially  increases  the  capacity  of  the 
machine.   With  the  construction  adopted  by  the  Westinghouse 


Company  it  is  not  necessary  to  have  any  complicated  system 
of  forced  lubrication,  both  the  armatures  and  axle  bearings  on 
this  motor  being  equipped  with  simple  oil  and  pad  lubrication. 

The  above  equipment  was  designed  for  operating  in  regular 
service  a  train  weighing  82  tons,  including  passengers.  Owing, 
however,  to  the  sound  mechanical  construction  of  the  motors 
and  their  large  overload  capacity,  it  has  been  possilde  to 
operate  much  heavier  trains  than  this.  A  train  made  up  of 
seven  ordinary  vehicles  and  this  motor  car,  giving  a  total 
weight  of  161  tons,  has  been  run  between  Lancaster  and  More- 
cambe.  On  starting  with  this  load  each  motor  takes  about 
1,050  amperes,  and  this  current  is  commutated  quite  satisfac- 
torily without  the  motor  showirg  any  signs  of  distress.  The 
train  accelerated  rapidly  and  smoothly,  reaching  a  speed  of 
about  50  miles  an  hour. 

The  equipment  also  was  tested  at  the  makers'  works  with 
highly  satisfactory  results,  the  temperature  rise  at  the  end  of 
an  hour's  full  load  of  150  h.p.  with  single-phase  current  being 
well  within  the  limit,  while  overloads  up  to  1,200  amperes 
were  applied  without  causing  injurious  sparking. 

In  order  to  reduce  any  tendency  to  spark,  the  commutators 
of  the  Westinghouse  motrrs  are  slotted  in  a  direction  parallel 
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-Diagram  of  Connections  ck  Westincihouse  Two-Motor 

EQUirjIENT. 


with  the  axle.  This  is  effected  by  removing  mica  insulation 
from  between  the  segments  to  a  depth  of  about  iVin.  Even 
when  very  severely  overloaded  these  machines  display  no  ten- 
dency whatever  to  spark,  and  they  have  now  covered  a  dis- 
tance of  over  3,000  miles  without  giving  the  least  trouble. 
(  To  he  concluded. ) 


A  NEW  GRAPHIC  METHOD  FOR  DETERMINING  THS 
ME«N  SPHERICAL  INTENSITY  OP  A  LAMP.* 

HV  A.  K.  KKX.VKLLY. 

The  "  Kousseau  diagram  "  method,  for  determining  the  mean 
spherical  intensity  of  a  luminous  source,  when  the  curve  of  mean 
luminous  intensity  in  altitude,  or  briefly,  the  polar  curve,  has  been 
obtained  is  well  known.  Briefly,  a  circle  is  described  on  the  diagram 
about  the  luminous  source  as  centre,  and  horizontal  lines  are  drawn 
at  successive  angular  distances,  from  the  zenith  to  the  nadir.  Along 
each  horizontal  line  the  mean  azimuthal  intensity  f  r  the  corre 
spending  angular  distance  is  laid  off,  by  measurement  of  the  given 
curve,  all  horizontal  distances  being  taken  from  a  common  vertical. 
The  outlying  ends  of  the  various  horizontals  are  then  joined  by  a 
broken  line,  and  the  area  contained  between  the  broken  line  and  the 
vertical  is  measured.  The  horizontal  length  of  that  rectangle  which 
on  the  same  vertical  base  contains  an  area  equal  to  the  measured 
area  is  the  mean  spherical  intensity  of  the  source  to  the  scale  of  the 

original  polar  curve. 

*  Abstracted  from  the  Hkclrical  World. 
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The  new  method  here  described  has  the  advantage  of  yielding  the 
mean  spherical  intensity  as  the  length  of  a  certain  vertical  straight 
line,  or  as  a  one-dimensional  quantity.  This  dispenses  with  the  use 
of  a  planimeter  or  equivalent  surface  measuring  device.  It  consists 
essentially  in  determining  graphically  from  the  given  polar  curve 
an  evolute,  and  the  involute  of  the  same,  and  then  projecting  this 
involute  upon  a  vertical  line.     Half  the  length  of  the  projection  is 


equal  to  the  mean  spherical  intensitj',  to  the  same  scale  as  the 
original  polar  curve.  The  entire  process  requires  only  an  angle 
protractor  and  a  pair  of  compasses. 

The  new  melhod  may  best  be  explained  by  reference  to  the 
diagram,  which  shows  its  application  to  the  case  of  a  simple  circular 
polar  curve,  OAHB,  say,  for  an  incandescent  lamp.  The  mean 
horizontal  intensity  would  be  OH,  the  diameter  of  ihe  circle,  and 
corresponding,  say,  to  10  c.p.  The  construct'on  is  shown  adapted 
to  zones   of  30  deg.      Find   the    radii    of   the   midzones — i.e.,  at 


+  75deg.,  -f45deg.,  +1.5deg.,  -15deg,  -4r]deg,,  -  75  deg.    Mark 
these  by  the  dotted  lines  0^  0.s,  Or,  Oi',  Os  ,  OC,  respectively. 

With  radius  Or  and  centre  0,  describe  the  arc  hra,  through  an 
angle  of  HO  deg.  Draw  the  radius  Qa  at  the  end  of  the  arc. 
Measure  from  a,  along  ttO,  a  distance  ah,  equal  to  Os  the  second 
midzone  radius.  Willi  centre  h,  and  radius  Oa,  describe  the  arc  ac 
through  an  angle  of  30  deg.,  so  that  he  makes  an  angle  of  60  deg. 
with  the  horizontal  OH.  Draw  the  line  hr  at  the  end  of  this  arc. 
From  c  towards  h  mark  off  a  distance,  cd,  equal  to  Ot,  the  third  mid- 
zone  radius.  With  centre  d  and  radius  Ot  describe  the  arc  cc  through 
an  angle  of  30  deg.,  so  that  de  makes  an  angle  of  90  deg.  with  the 
horizontal  OH.     Draw  the  line  de. 

Extend  the  arc  ha'c  e'  from  the  horizontal  to  the  vertical  beneath 
in  the  same  manner  as  above,  by  steps  of  30  deg.,  with  centres  O, 
li  and  d'  and  radii  Or',  0«' and  OC  respeetivelj'.  The  curve  ecarr'a'c'e 
will  now  be  continuous  and  complete.  Draw  a  vertical  Una,  QQ', 
through  the  convenient  point  H,  and  project  horizontally  the  points 
e,  c,  a,  ii',  c'  and  e'  upon  the  same.  Then  half  the  distance,  QQ', 
between  the  end  projections  will  be  equal  to  the  mean  spherical  in- 
tensity of  the  lamp.  In  the  case  considered  this  is  seen  to  give  a 
spherical  reduction  factor  of  0776,  as  compared  with  the  correct 
value  0785  obtained  theoretically,  showing  an  accuracy  sufficient 
for  many  purposes.  For  higher  accuracy,  rectification  can  be  made 
at  10  deg.  zones,  but  20  deg.  is  recommended  by  the  author  as  usually 
giving  the  most  satisfactory  results.  It  should  be  noted  that  HQ 
is  the  upper  hemispherical  intensity,  and  HQ,  the  lower,  their  arith- 
metic mean  thus  giving  the  mean  spherical  intensity. 

The  line  of  projection,  QQ',  not  only  gives  the  mean  spherical 
intensity  on  bisection,  but  it  also  indicates  at  a  glance  the  flux  of 
light  per  azimuthal  radian  in  any  zone.  Thus,  in  the  above  figure, 
the  line  H-l-30'  scales  4  8  in  terms  of  OH  =  10.  Consequently,  we 
know  that  this  lamp  emits  a  luminous  tlux  of  48  candle-lumens  in 
the  zone  0  deg.  to  30 deg.  per  radian  of  azimuth,  or  per  equatorial 
radian.  Since  there"  must  be  2-  radians  in  a  complete  circle  of 
latittide,  the  total  flux  of  light  emitted  in  this  0  deg. +  30  deg.  zone 
will  be  27rx4'8  =  30-2  candle-lumens.  By  the  same  reasoning,  the 
total  flux  emitted  by  the  lamp  will  be  2?r  x  QQ'  =  2jrx  1576  =  990 
candle-lumens.  In  other  words,  in  order  to  find  how  much  light  is 
emitted  by  the  lamp  between  any  two  zonal  angles,  multiplj'  by  2ir 
the  distance  between  the  projections  ot  those  angles  on  the  line  QQ'. 

A  comparison  is  made  with  the  Rousseau  diagram  in  this  and 
other  cases  where  the  distribution  is  not  symmetrical,  showing  that 
the  new  method  gives  at  least  as  great  a  degree  of  accuracy. 


THE  BBAKB  PBOBLBM  AS  AFFECTED  BY  EFFICIENT  SANDING  APPARAT08. 


During  the  last  few  months  we  have  described  two  new  types  of 
ramcar  brakes  which  have  been  designed  to  minimise  the  risk  of  , 
tramway  accidents  caused  by  cars  getting  out  of  control.     These  | 


tramway  system,  whilst  many  other  types  have  been  brought  for- 
ward during  recent  years.  The  brake  problem  is,  however,  being 
dealt  with  on  different  lines  in  the  case  of  the  Liverpool  Corpora- 
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Maluns'  Improvkd  Sandino  AppABAxrs. 


types  were  the  Maloy  electro-mechanical  track  brake,  which  id  being  |  tion  tramways,  and  instead  of  adopting  an  additional  brake,  Mr. 
fit  ed  on  the  cars  of  the  Leeds  Corporation,  and  the  groove  skid-     C.  AV.  Mallins,  the  general  manager,  has  paid  attention' to  tlio,ron] 
brake,  designed  by  Mr.  I'ringlc  for  use  on  the  ISurton-upon-Tront  |  doring  of  existing  brakes  more  olhcient.     With  this  object  in  view 
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Ke  has  introduced  a  greatly  improved  sanding  apparatus,  wliich 
should  render  it  practically  impossible  for  the  motorman  to  skid  the 
wheels  by  violent  application  of  the  brakes.  It  is  known  that  if 
the  electric  controller  is  switched  rapidly  over  to  the  highest  braking 
notch  whilst  the  car  is  running  at  a  high  speed  and  a  rapid  emer- 
gency stop  is  re(jiiircd,  the  wheels  skid  on  the  rails  when  the  usual 
sanding  arrangements  are  adopted.  Mr.  Mallins,  however,  has 
designed  his  sanding  apparatus  so  that  the  rate  at  wliich  sand  is 
deposited  on  the  rails  can  be  doubled  in  the  case  of  an  emergency 
stop.  We  briolly  referred  to  this  apparatus  in  our  issue  of  April 
12,  1907.  and  are  now  able  to  give  further  particulars  concerning 
its  operation. 

It  will  be  seen  from  the  diagram  herewith  that  a  pawl,  Q,  limits 
the  downward  movement  of  the  sand  pedal  P  in  normal  operation, 
a  sliding  slmtter  allowing  the  sand  to  pass  only  into  the  discharge 
funnel  from  the  hopper  \].  If.  however,  the  motorman  kicks 
the  pawl  to  one  side,  a  further  downward  movement  of  the  pedal 
is  possible,  causing  the  shutter  to  uncover  a  second  opening  for  the 
discharge  of  sand  from  hopper  A,..  In  the  arrangement  illustrated 
both  discharges  of  sand  are  made  into  the  same  funnel  ;  a  modified 
form,  however,  is  now  being  adopted,  in  which  two  funnels  are 
fixed  and  each  slmtter  discharges  independently. 

A  point  where  most  sanding  apparatus  fails  is  in  providing  for 
the  case  of  a  car  running  backwards  downhill.  When  such  an 
occurrence  takes  place,  the  motorman  is  practically  helpless,  since 
sand  can  ( nly  be  applied  in  front  of  the  descending  car  wheels  from 
the  conductor's  platform,  on  which  thesandmg  apparatus  is  usually 
rendered  inoperative  by  the  removal  of  the  operating  pedal.  It 
will  be  seen,  however,  from  the  diagram  illustrating  the  sanding 
gear  now  being  fitted  on  the  Liverpool  Corporation  cars  that  a 
further  movement  of  the  sand  pedal  is  possible;  thus  it  may  be 
pressed  forward  as  indicated  by  the  dotted  line.  This  movement 
83  will  bo  seen,  opens  tlie  shutters  of  the  rear  sand  hoppers  and 
enables  the  motorman  to  apply  sand  under  the  wheels  of  the  car 
should  the  latter  start  to  run  backwards.  This  is  a  most  important 
provision  and  the  simplicity  of  the  arrangement  is  one  of  its  most 
striking  features. 

We  were  recently  permitted  by  Mr.  C.  W.  Mallins  to  witness 
some  tests  carried  out  on  two  of  the  most  severe  gradients  on  the 
Liverpool  tramway  system.  The  rails  on  which  the  tests  were 
made  were  in  a  greasy  condition  and  the  car  was  allowed  to  run 
both  forwards  and  backwards.  The  braking  was  exceedingly  power- 
ful, the  ear  when  running  downhill  at  about  18  miles  an  hour  being 
brought  to  rest  in  about  20  ft.  This  was  accomplished  by  switching 
the  controller  on  to  the  highest  braking  notch  and  applying  sand  at 
the  greatest  possible  rate.  Although  the  retardation  was  obviously 
very  high,  we  were  unable  to  observe  any  skidding  of  the  wheels, 
which  apparently  was  prevented  by  the  large  amount  of  sand  applied. 

So  satisfactory  has  this  sanding  apparatus  proved  in  practice, 
that  the  whole  of  the  Liverpool  Corporation  cars,  500  in  number, 
have  been  so  fitted,  and  it  is  hoped  thit  by  this  means  the  number 
of  accidents  will  be  considerably  reduced. 


THE  RESISTANCE  OF  ALLOYS.* 

BV  W.  Gl-KRTLKH. 

The  resistance  of  metallic  alloys  and  its  temperature  coefficient 
depends  upon  the  presence  or  absence  of  crystalline  structures 
within  the  mixture  of  the  two  metals.  If  there  is  no  chemical 
combination  between  the  metals,  and  no  mixture-crystals  are 
present,  the  resistance  is,  within  narrow  limits,  the  arithmetic 
mean  of  the  resistances  of  the  two  constituents  present.  Its  depen- 
dence upon  temperature  and  concentration  may  be  represented  by 
the  diagram  (Fig.  1,  a).  At  the  absolute  zero  of  temperature  the 
resistance  is  supposed  to  become  zero. 

When  the  alloy  is  capable  of  forming  mixed  crystals  (Mixch- 
hri/dalle),  without,  however,  giving  rise  to  definite  chemical  com- 
binations, a  secondary  'crystalline"  resistance  is  added  to  the 
mean  resistance  shown  in  Fig.  1 ,  a.  This  crystalline  resistance  is 
independent  of  the  temperature,  and  is  connected  with  the  concen- 
tration by  a  parabolic  curve  having  a  maximum  at  the  point  where 
the  constituents  become  equal.  The  resulting  surface  is  shown  in 
Fig.  1,  b.  The  temperature  coefficients  have  the  same  relation  with 
the  concentration  as  have  the  resistivities. 

Lastly,  when  there  is  cheuneal  combination,  neither  of  these  rules 
can  be  applied.  The  resistance  of  each  combination  acts,  so  to 
speak,  fur  itself,  and  the  combination  must  be  regarded  as  a  new 
substance  embedded  in  a  mixture.  That  being  understood,  the  above 
rules  can  be  safely  applied. 

The  author  next  proceeds  to  examine  the  laws  formulated  by 
other  experimenters  for  the  resistance  of  alloys.  One  of  these  is  due 
to  Matthiessen,!  and  another  to  Barus. 


Matthicssen's  1  iw  is  as  follows  :  In  every  alloy  tho  deviation  of 
the  resistance  from  tho  arithmetic  mean  is  the  same  as  the  devia- 
tion of  the  temperature  coefficient.  In  other  words,  tho  tem- 
perature coefficients  of  resistance  of  alloys  vary  as  to  resistivities 
themselves.  Numerically,  Matthiessen  defines  the  temperature  co- 
efficient as  the  percentage  loss  of  conductivity  on  increasing  the 
teuiperaturo  from  DC.  to  100  C. 

Barns'  replaced  Matthicssen's  law  by  another,  applying  to  one 
metal  at  a  time  in  combination  with  not  more  than  10  per  cent,  of 
01  e  other  metal.     The  law  is  embodied  in  the  formula 

a  +  m 
c  =  — 

71 

where  r  is  the  conductivity,  a  the  temperature  coefficient  and  m. 
and  n  constants  characteristic  of  the  original  pure  metal.  (In 
platinum  m  is  2548  x  10~\  and  n  is  376'4  x  10"'.) 

The  results  so  far  available  are  in  accordance  with  both  formula;. 
Barus  operated  with  platinum  alloys,  and  Matthiessen  with  various 
alloys  of  gold,  silver  and  copper. 

The  author  shows  that  the  two  equations  can  be  harmonised  by 
omitting  the  constant  iii  as  unessential,  and  substituting  for  n  the 
ratio  of  a  set  of  observed  values  a /c  of  the  temperature  coefficient 
and  the  conductivity.  Barus'  equation,  then,  comes  to  represent  a 
special  and  simplified  case  of  Matthiessen's. 


'^  I  Concentration 


/^•V" 


Fig.  1. 


*  Abstracted  from  the  I'h)/'<ibtll'<chi  ZtUechrlft. 
f  Poiiiittidorff  Aunahrr,  122,  19;  1864 


All  the  four  metals  hitherto  studied  (platinum,  gold,  silver,  and 
copper)  have  the  faculty  of  forming  mixed  crystals  with  all  other 
metals.  The  question  now  arises  whether  the  formula  of  Barus 
remains  valid  when  there  are  no  such  crystals.  In  that  case,  as 
exhibited  above  (Fig.  1,  a),  both  c  and  o  vary  linearly  with  the  vcjume 
concentration,  and,  therefore,  have  a  linear  relation  to  each  other. 
But  no  relation  could  be  formulated  which,  with  the  same  original 
metal,  would  give  the  conductivities  of  its  alloys,  whether  they 
formed  mixed  crystals  or  not.  It  happens  unfortunately  that  the 
four  metals  studied  by  Barus  are  all  very  active  in  forming  mixed 
crystals.  It  must,  therefore,  be  concluded  that,  while  Barus' 
formula  furnishes  the  shortest  expression  for  the  conductivity  in 
certain  special  cases,  that  of  Matthiessen  has  the  wider  application 
of  the  two.  The  author  is  now  engaged  in  putting  it  into  a  still 
more  comprehensive  form. 


Tests  on  3,500  kw.  Parsons  Turbines. — According  to  Elektro- 
tcc/niil:  iiiiil  Maschinen/jitu,  some  time  ago  two  turbines  of  the 
Parsons  type,  equipped  with  surface  condensers  and  coupled 
to  single-phase  generators,  were  installed  in  the  municipal 
electricity  works  at  Frankfort.  "Depreciation''  tests  have 
recently  been  made  on  these  machines  with  the  following  re- 
sults :  Power  on  the  electrical  side  was  measured  with  an 
accurate  wattmeter  standardised  by  the  lieiclisanstalt,  while 
the  steam  consumption  was  determined  by  weighing  tlie  con- 
densed water.  The  temperature  of  steam  on  no  occasion  fell 
below  -2.58  C.  At  full  load  (3,.")L'1  kw.),  with  a  steam  pressure 
of  10  atmospheres  and  a  78-3  cm.  vacuum,  the  steam  cousump 
tion  was  13-7  11-.  per  kw.-hi'.  At  something  less  than  half  load 
(1, . 542-5  kw.),  a  steam  pressure  of  9-9  atmospheres  and  a 
7Mcra.  vacuum,  the  steam  consumption  was  15'61b.  per 
kw.-hr.  The  speed  of  the  turbines  was  1,.")60  revs,  per  min. 
The  condensing  machinery  took  at  full  load  2-9  per  cent,  and 
at  half  load  2-5  per  cent,  of  the  dynamo  output. 

*  American  Journal  o/ Scienct,  36,  427  ;  1888. 
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NEW  APPAFATUS  BY  MESSRS.  FERBANTI. 

Among  the  essentials  of  modern  switchboards  are  the  current  and 
potential  transformers  for  operating  the  wattmeters,  instruments 
and  controlling  fjear,  which  are,  of  course,  in  conformity  with  modern 
practice,  all  at  low  potential,  no  matter  what  the  voltage  of  the 
board  itself  may  be.  As  is  well  known,  Messrs.  Ferranti,  of  HoUin- 
wood,  have  specialised  in  this  matter,  and  their  standard  current 
and  potential  transformers  now  enjoy  a  high  reputation  for  thorough 
reUability.  A  recent  product  of  the  transformer  and  instrument 
department  of  Messrs.  Ferranti  consists  of  a  6,000  volt  three-phase 
150  volt-ampere  potential  transformer  complete  with  primary  high- 
tension  fuses.  This  transformer  is  contained  in  a  sheet-steel  tank, 
oil  immersed,  and  is  designed  to  have  a  negligible  pressure  drop  so 
that  it  can  operate  a  number  of  instruments,  wattmeters,  synchro- 
nising gear,  and  so  forth. 

Another  recent  product  of  the  same  department  is  the  portable 
ampere-hour  meter  illustrated  in  Fig.  1.  The  meter  itself  is  of  the 
well-known  standard  Ferranti  type  (Hamilton  patent).  It  is  con- 
tained in  a  polished  mahogany  case  with  leather  carrying  handle, 
and  flap  for  protecting  the  front  glass.  It  is  provided  with  lock  and 
key  and  rubber  supporting  feet,  and  also  with  exterior  terminals 
arranged  with  winged  nuts  for  ease  of  making  the  connections. 
This  portable  meter  should  be  very  useful  for  testing  house  service 
meters  in  situ,  and  for  testing  motors  about  the  works,  &c. 

Fig.  2  illustrates  another  interesting  article  made  by  the  same 
firm.  It  is  a  double  reverse  current  relay  for  continuous  currents, 
designed  by  Dr.  C.  0.  Garrard.  This  relay  is  intended  for  pro- 
tecting the  continuous  current  side  of  fynchronous  motor-gene- 
rator sets.     These  sets  are    started  from  the  contiunous  current 


side  with  a  current  pqual  to,  say,  2.1  per  cent,  of  the  normal  full-load 
current,  the  starling  current  being  of  course,  in  the  reverse  direc- 
tion to  the  normal.  It  is  necessary  for  the  machine  to  be  protected 
against  taking  too  largo  a  starting  current.  With  the  machine  run- 
ning, however,  as  a  generator,  its  circuit  breaker  should  be  opened 
if  a  reversal  of  very  much  smaller  magnitude  tlian  the  starting  cur- 
rent occurs.  The  relay,  therefore,  is  provided  with  two  scales.  The 
reverse  current  at  wlucli  it  operates  is  given  liy  the  hum)  of  the  two 
refidings  on  the  scales.  Ordinarily,  one  scale  is  on  zero  and  the 
other  scale  sot  to,  say,  10  per  cent,  of  the  full-loud  current.  In 
starting  up  from  the  continuous  current  side,  the  sotting  of  the  relay 
id  increased  by  moans  of  the  second  scale,  the  resultant  setting  being 
given  by  the  sum  of  the  two  readings  less  100  amperes.  It  is  neces- 


sary to  subtract  this  amount  of  100  amperes  from  the  sum  of  the 
two  readings  owing  to  the  constant  friction,  which,  of  course,  is 
allowed  for  in  the  eaUbration  of  each  individual  scale,  but  natur- 
ally comes  in  twice  when  the  sum  of  the  two  scale  readings  is 


Fi(i    2, — RiivKHsi:  Cir.itENT  Rki.vy. 

taken  ;  therefore,  it  has  to  bo  subtracted.  This  relay  acts  instan- 
taneously on  a  reversal  of  current  when  the  machine  is  running  as  a 
generator,  or  if  a  too  large  current  is  taken  wtcn  slarling  up. 


NEW  ALTERNATE  CURRENT  INSTRUMENTS. 


We  regret  that  owing  to  pressure  on  our  space  we  have 
been  compelled  to  hold  over  for  some  considerable  time  the 
following  abstract  of  the  discussion  which  took  place  at  a 
iiu'cting  of  tlic  Biriiiingham  Local  Section  of  the  Institu- 
tion of  Electrical  Engineers,  when  Dr.  W.  E.  Suin])ncr  and 
Mr.  .1.  W.  llccord  lead  their  Taper  on  the  above  subject.  As 
this  discussion  is  of  considerable  interest.  \vc  fed  that  it  is 
better  to  give  it.  late  as  it  is,  rather  than  to  omit  it  altogether. 
The  I'ajier  liad  jncvionsly  been  n-ad  and  discu.sscd  in  l.omlon, 
an  abstract  of  it  appearing  in  (uir  issues  of  March  'Jdth  and 
27 ill,  and  of  tiic  discussion  in  our  issue  of  April  3rd.  After 
the  discussion  at  Hirniingham  the  use  of  the  instsunients  was 
shown,  and  a  demonstration  was  also  given  of  tlio  use  of  the 
oscillogra])li. 

nisrrssiox. 

Dr.  SuMi'NKR,  in  intnuliicin^  tli-  Paper,  said  lliiil  llii-  l\|>e  nf 
inslruiuent  In  which  llii'ir  rii|nT  n-fcrreil  was  nni<  in  wliirli  the 
riiM^jMelie  (ield  was  Mlri>n\;  anil  (|iiit<'  ihdepentlent  nf  tlu^  \-tiryin^i  pro- 
perl  ies  of  iron  MO  that  it  wa.»*  [tossilile  to  get  ut  the  siiine  tinn*  both 
iiciiiraev  and  sensitiveness.  Tin'  iniiunetisin  was  eontrolled  by  the 
voltage  and  the  roinplienled  relation  l>etween  inajjnetisni  and  niaitnot- 
isin;;  eurreiit  did  not  at  till  tiffpcl  th"  aernraey  of  the  instriunont.  To 
siTiire  this  result  it  wtis  niMMwsary  simply  to  niiiUe  the  resist nn«H>  of 
iIh-  niitcneliHJnu  or  \olt  roil  small  eitnipared  with  its  iin|>i'da!ire, 
I'll.'  winiliii;:  was  of  stint   iiipper  an  I  the  ndiii'lanre  of  the  ^;«|i  re 

il I   in  every  way   pos.silp||.,      ()iil\  oni'  nir  ^'ii]i  was  iim'iI   iimiI   the 

mill  of  tlir  o|i|ioNecl  pole  filers  was  rxi  i<|ilioiiiilly  liu>;r.      In  this  way 
it  \i  HH  poHsililf  to  si'riirr  II  MiMirni'tir  (irlii  wliir-h  WHS  i'\iu'tl\   propor- 
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tional  to  tlie  voltage.  Althouuli  this  (it-lil  was  in  quadrat iiro  witli 
the  voltagp  it  was  possible  to  jjot  over  c|iiite  reailily  any  ilifticultii's 
which  aros?  through  this  circuinstanrb  and  to  utilise  the  instrument 
08  wattmeter,  voltmeter,  capacity  meter,  <fec.  The  current  for 
the  moving  coil  of  these  instruments  required  to  be  supplied  from 
mmo  ty|)e  of  quadrature  transformer.  The  pliase  meter  was  an 
instrument  Imvin'j;  a  polyplia.se  winding  producing  n  strong  rotating 
ni«(inelic  Held  in  an  air-gap  iii  which  a  nio\  ing  coil  lui\  ing  inappreci- 
able control  was  allowed  to  swing.  The  theory  of  such  pha.se  meters 
could  he  given  simply  in  terms  of  the  double  wattmeter  method  of 
measuring  three  [ihase  power.  If  the  two  wattmeters  in  such  a 
measurement  were  imagined  to  be  mounted  on  a  common  spindle 
then  the  needle  attached  to  this  s|iindle  would  take  up  a  position  in 
which  the  forces  on  the  two  mo\ing  coils  were  ecpial  antl  opposite, 
and  it  was  easy  to  see  that  this  position  of  balance  could  only 
depend  on  the  pha.se  difference  to  be  measured. 

Mr.  .\.  M.  T.wi.oK  refen-ed  to  the  fact  that  at  the  previous  meet- 
ing, when  these  instruments  were  first  shown  by  Dr.  Siunpner, 
various  forms  of  electromagnet  had  been  used,  inchiding  some  placed 
in  series  with  the  main  circuit.  He  asked  whether  the  authors  still 
reeonunended  this  type. 

Mr.  J.  P.  Kemp  wished  to  know  whether  they  had  given  any  atten- 
tion to  wattmeters  of  the  integrating  type.  Could  existing  current 
transformers  be  used  when  applying  these  instruments,  or  was  it 
essential  that  they  should  uss  the  particular  tyjie  shown  by  Dr. 
Simipner  ?  In  view  of  the  very  small  amount  of  room  available 
for  instruments  on  modern  switchboards,  he  asked  whether  the.se 
instruments  could  be  made  up  in  the  edgewise  |>attcrn. 

Mr.  .1.  D.  Co.^LES  asked  Dr.  Surnpner  if  he  would  give  some  idea 
as  to  how  much  current  could  be  taken  from  the  secondary  of  a 
quadratiue  transformer  svithout  a|)preciably  reducing  the  pha.se- 
(iifference  between  the  primary  and  secondary  currents  below  9(1  deg. 
He  had  tried  the  experiment  of  connecting  the  main  coil  of  an 
ammeter  transformer  in  series  with  the  current  coil  of  a  wattmeter, 
and  the  secondary  winding  to  the  pressure  coil  of  the  wattmeter. 
On  sending  current  through  the  transformer  the  wattmeter  gave  a 
considerable  reading,  thus  showing  that  the  primary  and  secondary 
currents  were  in  this  case  not  in  quadrature.  The  secondary  wind- 
ing of  the  transformer  hatl  several  hundred  turns  and  the  watt- 
meter pressure  coil  a  resistance  of  several  thousand  ohms. 

Dr.  D.  K.  MoRjits  referred  to  an  explanation  given  previously  by 
Dr.  Surnpner  of  the  action  of  his  |)hase  meter  which  appeared  to  be 
more  simple  than  the  theory  now  given.  It  was  clear  that  a  coil 
carrying  alternating  current  and  placed  in  a  revolving  field,  but 
otherwise  not  subject  to  control,  could  only  take  up  a  position  such 
that  at  the  moment  of  maximum  current  flowing  in  the  coil  the  field 
where  the  coil  foimd  itself  was  zero.  If  the  coil  were  in  any  other 
position  then  it  would  naturally  tend  to  be  deflected  into  that  posi- 
tion. This  theory  seemed  quite  simple,  but  as  Dr.  Surnpner  did  not 
give  it.  he  would  like  to  know  if  he  regarded  it  as  unsound.  He  also 
asked  if  the  indications  of  these  phase  indicators  or  ]iower-factor 
meters  depended  upon  the  wave  form,  so  that  calibration  would  be 
erratic  at  certain  particular  pha.se  indications. 

Mr.  .1.  W.  Record  referred  to  the  instnunent  when  used  as  a 
capacity  meter,  and  .said  that  it  had  this  great  ad\antage  o\'er  other 
methods  of  measuring  capacity  that  the  leakage  ciu'rent,  if  any, 
through  the  condenser  had  no  cfTect  whatever  on  the  indication  of  the 
instrument.  In  cases  where  the  capacity  was  small  it  was  desirable 
to  use  a  di\iding  method  by  which  high  pressure  was  used  on  the 
capa<ity  to  secme  sufficient  capacity  current  and  low  pressure  on 
the  instrument. 

Mr.  W.  Brew  said  that  the  instruments  described  by  the  authors 
were  of  both  the  switchboard  and  portable  type,  and,  although  it 
might  be  argued  that  little  difference  need  exist  in  these  two  classes 
of  instruments,  in  practice  the  duty  expected  of  them  might  differ 
considerably.  Considering  switchboard  types  of  instruments,  such 
as  were  required  by  alternate-current  stations  working  at  e.xtra  high 
pressure,  it  was  to  be  noted  that  the  instrimients  of  primary  impor- 
tance at  the  power  station  were  those  to  record  pressure  of  sup|>ly 
and  units  generated,  and  from  a  ])urely  commercial  point  of  \iew 
it  was  of  great  importance  that  the  power  station  be  equijJi>ed  with 
voltmeters  and  wattmeters  giving  readings  reliable  within  1  to  2  per 
cent,  under  all  working  conditions.  Since  upon  measurements  of 
power  depended  bonus,  payments  or  hea\'y  ])enalties  to  contractors, 
extra  expense  shoidd  not  be  grudged  if  really  reliable  instruinents 
could  be  obtained.  The  wattmeters  described  by  the  authors  were 
of  the  directly  indicating  type.  The  usual  practice  hitherto  in  the 
equipment  of  alternating-current  stations  had  been  to  provide  watt- 
hour  meters  upon  each  generator,  such  instrmnents  possessing  the 
atlvantage  of  indicating  at  once  the  units  generated  in  any  given 
interval.  The  powerful  and  positive  action  of  the  wattmeters 
described  by  the  authors,  combined  with  the  fact  that  they  were 
tmaffected  by  wave  form,  frequency,  &c.,  shoidd  specially  fit  them 
for  service  as  recording  instrimients  or  watt-hour  meters.  As 
regards  ammeters  for  indicating  amperes  per  phase  on  each  generator 
or  the  approximate  share  of  the  load  when  one  or  more  units  were 
running  in  jiarailel,  the  practical  conditions  were  not  so  exacting, 
and  con.sequently  cheaper  and  less  accurate  instruments  coukl 
generally  be  employed.  The  same  remark  held  good  to  probably 
a  greater  extent  as  regards  ammeters  upon  feeder  panels.  An 
accurate  and  reliable  type  of  synchroniser  was,  however,  of  great 
importance,   and   here   again   expense   should   not   be  spared.     The 


application  of  measiuing  instruments  to  oxtra-high-|)ressure  switch- 
boards, as  sometimes  carried  out  at  present,  was  from  the  station 
engineer's  point  of  view  not  altogether  an  uiuuixed  blessing,  the  chief 
cause  of  uneiusiness  arising  from  the  necessity  of  a  number  of  high- 
pressure  connections  to  'bus  burs,  the  integrity"  of  which  the  (Migineer 
could  not  afford  to  endanger.  Standardisation  with  regard  to  instru- 
ment transformers  was  most  essential.  With  extra  high  pressure 
supply  at,  say,  1(1,000  or  20,000  volts  it  was  almost  impossible  to 
prc\-ent  static  discharges  between  some  portions  of  the  switchgcars 
insulators  &c.,  and  the  consequent  production  of  ozone  to  some 
extent.  The  disastrous  effect  of  ozone  upon  the  rubber  cable 
connection  generally  used  for  instruments  had  of  recent  years  been 
proved  in  many  instances,  so  that  such  connections  should  be  avoided 
as  far  as  possible  upon  extra-high-pressure  switchboards. 

Prof.  E.  Wli.soN  \conimunie:iteil)  presented  the  accompanying  dia- 
gram, representing  a  wattmeter,  devised  by  one  by  his  old  students 
(Mr.  W.  H.  Wilson),  of  the  electro  static  type.  The  moving  sjstein 
of  the  electrometer  Q  is  coimected  to  the  ends  of  a  non-inductive 
resistance,  R,  which  is  in  series  with  a  condenser,  K,  across  the 
supply  mains.  The  quadrants  of  the  electrometer  are  connected 
to  the  terminals  of  the  secondary  circuit  of  a  quadratiu-e  transformer, 
(^T.  He  showed  that,  provided  V  and  A  were  sine  functions  of  the 
time,  this  wattmeter  and  Dr.  Sumpner's  had  equivalent  quantities  im- 
pressed upon  them  for  torque  production.  He  thought  Dr.  Surnpner 
was  to  be  congratulated,  because  he  was  able  to  apply  his  knowledge 
of  mathematics  to  a  problem  without  making  any  experiments  at  all, 
and  therefore  he  thought  the  younger  members  of  the  Institution 
ought  to  keep  their  mathematics  well  before  them,  and  look  upon  them 
as  a  very  valuable  tool  which  could  be  Ijrought  to  bear  upon  [iroblems 
in  time  of  need.  He  emphasised  the  following  points  in  connection 
with  the  working  of  the  instruments  :  (1)  Comparing  quadrature  with 


nmuQ^ 


ordinary  current  transformers,  the  safety  with  which  the  secondary 
circuit  could  be  broken  in  the  lirst  case,  but  not  in  the  second.  Also 
the  simplicity  of  construction  and  adjustment  of  the  quadrature  trans- 
former was  in  its  favour,  especially  for  ordinary  laboratory  use.  (2) 
The  combination  of  a  wattmeter  with  a  voltmeter  was  valuable,  espe- 
ciallv  in  the  case  of  a  portable  instrument,  and  it  might  be  noted  that 
the  range  as  a  voltmeter  could  be  easily  varied  by  chaiging  the  capa- 
city of  the  condenser.  (3)  The  instrument  was  easily  .adapted  for  the 
comparison  of  capacities  and  mutual  inductions. 

Dr.  SuMPNER,  in  reply  to  the  discussion,  said  that  with  reference  to 
Dr.  Morris's  remarks  he  had  ultimately  given  iq)  the  simple  theory 
of  the  phase  motor  dependent  on  the  assiunption  of  a  true  rotating 
field,  because  it  was  not  found  accurate  enough.  All  phase  motors 
for  three-phase  circuits  were  quite  correct  on  all  waxe  forms  if  they 
were  properly  caUbrated,  and  if  the  three  line  currents  were  equal. 
They  were  also  correct  on  all  frequencies.  With  regard  to  Mr. 
C'oales'  remarks,  it  was  unfortiuiate  that  wattmeters  generally  got 
the  blame  for  the  considerable  errors  which  really  arose  through  the 
current  transformers.  In  practice  it  was  often  the  case  that  it  did 
not  much  matter  whether  a  good  or  bad  wattmeter  was  used,  since 
the  current  transformer  would  introduce  far  more  serious  errors.  Re- 
plying to  Mr.  Kemp,  they  had  not  yet  got  edgewise  instruments  or 
an  integrating  wattmeter  on  the  market.  Ordinary  current  trans- 
formers could  be  used  with  the  new  instrmnents  to  supply  current 
to  the  quadrature  transformer,  which  latter  must  be  regarded  as  the 
current  coil  of  the  wattmeter.  Replying  to  Mr.  Taylor,  the  resiUt  of 
four  years'  experience  was  such  that  they  could  not  recommend  the 
use  of  series  electromagnets  for  wattmeters.  He  claimed  for  tlio 
instruments  that  they  were  more  robust  than  any  alternating  instru- 
ments having  the  same  accuracy.  He  thoroughly  agreed  with  Mr. 
Brew's  communication.  The  remarks  about  the  commercial  impor- 
tance of  accurate  measurements  on  alternate-current  circuits  were 
very  much  to  the  point. 
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by  far  the  largest  circulation  of  any  English  Electrical  paper  and 
circulates  all  over  the  World.     This  statement  is  guaranteed. 

Advertisement  Rates,  b'c,  forwarded  on  application  to  the  Publisher. 

Trade  Advertisements  intended  for  the  current  issue  must  reach  the  Offict 
at  IcUest  by  Wednesday  evenings  post.  Renewals  of  expiring  Advertise- 
ments and  alterations  to  standing  Advertisements  by  first  post  Wednesdaf, 
Wrapper  Advertisements  by  first  post  Wednesday. 

Contracts  and  other  Official  Announcements,  Auctions,  Appoint- 
ments Vacant  and  Wanted,  and  all  kinds  of  Small  Advertise- 
ments accepted  up  to  3:30  P.M.  Thursday. 

THH  BliBCTRICIAN"  INDUSTRIAL  SU  PPUHMBNT 

With  "  The  Electrician  "  for  Sept.  14,  1906,  was  issued  the  first  of  a 
series  of  "Industrial  Supplements,"  to  be  published  from  time  to  time 
with  "  The  Electkician."  The  twenty-fourth  issue  of  the  Supplement 
will  be  issued  (Gratis)  with  "  The  Electrician  ''  for  Juae  '26. 

The  "  Inddstrial  Supplement"  is  a  comprehensive  record  of  develop- 
ments in  Eleotrioal  Plant,  Machinery,  Apparatus,  Acoessories,  Sundries 
and  Materials,  and  of  their  proved  suitability  for  various  Industrii  1 
purposes. 

We  invite  descriptions  and  illustrations  of  New  Applications  of  Eleotri- 
oity  to  Industry,  and  shall  cordially  welcome  any  assistance  we  may 
receive  in  connection  with  the  Supplement. 

The  "Industrial  Supplement"  is  holed  tor  filing  or  hanging,  and 
filing  covers  can  be  supplied  for  holding  6  or  12  issues. 


SINGLE  PHASE  TRACTION. 

Less  than  eight  years  ago  an  iniiiortant  Paper  on  "  The 
.Supersession  of  the  St'jaiii  by  tlie  Electric  Locoiiiotivc  "  \va^ 
read  by  the  late  Mr.  W.  K.  L.VNUUOX  before  the  Institution 
of  Electrical  Engineer.?.  To-day  we  see  the  partial  realisa- 
tion of  ]\Ir.  L.\N(;i)i>N's  hopes,  and  it  is  interesting  to  ob- 
serve that  this  has  been  brouglit  about  on  the  very  railway 
with  whicli  he  was  so  long  associated.  True  it  is  that  the 
mode  of  accoinplislmient  is  very  different  from  that  fore- 
casted, but  still  it  cannot  be  denied  that  the  working  of 
some  2 1  miles  of  single  track  on  a  single-phase  system  is  one 
of  the  greatest  advances  which  ha.><  yet  been  made  in  this 
country  in  the  supersession  of  the  steam  locuiiioti\c.  Mr. 
L.\NtiDON's  scheme  involved  three-phase  generation,  willi 
sub-stations  for  conversion  to  continuous  current,  to  be 
useil  on  a  third  rail.  Subsequent  experience  has  shown 
tliat  this  plan,  while  suited  to  short  undei'ground  lines,  is 
nut  of  tlie  i[ueslioii  for  tlie  great  trunk  lines  of  this 
country.  Indeed,  tliis  lad  was  ]>iediete<l  by  speakers  in  the 
discussion.  At  that  time,  of  course,  the  single-phase  motor 
suitable  for  running  trains  was  nut  within  the  lango  >if 
practical  polities,  but  ]iatieiit  e.\)ieiiiiieiit  and  reseanli 
have  at  last  provided  a  iii;iiliiiie  which  appears  to  possess 
all  the  reipiired  (|ualilieatioiis  to  an  admirable  degree.  The 
fact  is  ihal  llie  sysleiii  worlds  well  ii:  piactiee,  and  ulli- 
iii.ilely  thai  is  tiie  true  test  of  elhciency. 

Last  week  we  referred  in  an  Editorial  Note  to  the  siiigle- 
piiase  working  of  the  Heysham-Moiecambe-Lanca.ster  .sou- 
tioii  as  being  the  first  example  of  its  kind  in  this  country. 
Tliere  are.  however,  uiany  insliiiices  in  America  and  on  tlie 
Continent  of  l-lurope,  while  liie  Lomloii,  Hrighloii  \-  South 
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Coast  Kiiilway  is  now  at  work  upon  the  conversion  of  ii 
portion  ol'  its  suburban  lines.   -In  fact,  the  directors  of  tlie 
Lomloii,  Brii,'hton  &  Soutli  Coast  Eailway  decideil  on  the 
adoption  of  tli(>  single-phase  system  some  considerable  time 
before  the   .Midland  Company  made   known  their  inten- 
tions, but   it   will  be  appreciated   that   the  difficulties  in 
electrifyint,'   a    London    suburban   railway    are  enormous 
as  compared  with  those  of  a  terminal  line  in  open  country. 
Moreover,  the  equipment  is  necessarily  much  more  exten- 
sive for  handling  this  suburban  traftic  than  in  the  case  of 
the  Heyshain  line.     Thus  it  is  that  the  eleetrihed  section 
of  the  London,  Brighton  &  South  Coast  Railway  Co.  will 
not   be    operated  for,   say,  another  two  months,  whereas 
the    ^Midlautl    liailway    Co.    has  got    to    work    and    has 
brought   to   fruition   the    seed    sown    by    its   late    tele- 
graph  engineer    eight  years   ago.      For  this    reason,    the 
results    achieved     on     the     line    will    be     noted    with 
special   interest.     At   present  it  is  too  early   to    expect 
e.xhaustive  test  details,  as  all  concerned  have  been  working 
at  higii  pressure  merely  to  get  the  line  running,  but  some 
rough  figures  will  serve  as  a  guide.     Dealing  first  with 
acceleration,  there   is  nothing  left  to  be  desired.     On  the 
level,  and  with  a  train  of  average  weight,  the  acceleration 
is  as  high  as  o  ft.  per  second  per  second,  which  is  probably 
about  three  times  as  good  a  figure  as  that  obtained  under 
similar  conditions  with  steam.     At  Lancaster  station  there 
is  a  very    severe    gradient — about    1    in   100 — combined 
with  a  curve  of  10  chains  radius  ;  here  it  becomes  a  matter 
of  e.Ktreme  difficulty — sometimes  of  impossibility — for  an 
ordinary  train  to  start  with  its  own  single  locomotive.   On 
t!ie  other  hand,  an  electric  train  having  a  total  weight  of 
lf).5  tons,  about  equal  to  that  of  a  steam  train,  .started  at 
this  point  and  moved  off  with  an   acceleration  of  about 
1  ft.  per  second  per  second.     This  performance  is  at  least 
twice  as  good  as  that  of  a  steam  locomotive.     But  it  is  by 
no  means  certain  that  great  and  continued  acceleration  is 
desirable  on  this  electrified  portion  of  the  line.  This  is  not 
merely  because  there  are  no  stations  intermediate  between 
Heysham,  Morecambe  and  Lancaster,  but  from  the  point  of 
■i  'w  of  economy.     Under  normal  working  conditions  it  is 
and  that  by  bringing  the  controller  up  to  the  sixth  (top) 
n  itch  it  is  possible  to  switch  off  entirely  exactly  half-way 
between  Heysham  and  IMorecambe,  the  total  distance  being 
."   miles.      The  brake   has  to  be  applied   when  rounding 
the  curve  into  Morcambe  station  in  order  to  keep  within 
tlie  speed  limit,  but  otherwise  no  braking  is  done  until  the 
train  enters  the   platform.     This  method  gives  high  ac- 
li;ration  throughout  the  first  part  of   the  journey,  and  if- 
\  L-locity  be  plotted  against  time  we  get  a  curve  having  a 
fairly  sharp   peak,  and  very  nearly,  but   not   quite,  .sym- 
metrical.    If  now,  instead  of  going  up  to  the  sixth  notch, 
the  controller  he  taken  up  to  the  fourth  or  fifth  notch  only, 
anil  the  power  kept  on  after  passing  the  half-way  point,  we 
obtain  a  curve  having  a  distinctly  flatter  peak.    It  remains 
to  be  seen  whether  the  latter  method  will  prove  the  more 
econondcal  of  the  two,  and  there  is  reason  to  believe  that 
it  wdl. 

Xo  exhaustive  tests  of  energy  consumption  have  yet 
been  made,  but  it  is  likely,  judging  from  rough  approxi- 
mations, that  it  will  not  exceed  '60  watf-hours  per  ton-mile, 
the  maximum  speed  being  about  55  miles  per  hour.  This 
is,  of  course,  a  very  low  figure  and  is  of  the  utmost  im- 


portance.      Indeed,  so  far  as  main  line  working  is  con- 
cerned, it  is  (ar  more  important  than  high  acceleration. 

Looked  at  from  n  Inoad  point  of  view,  and  adniitting  the 
superiority  of  single-phase  over  any  other  existing  form 
of  traction  in  relation  to  bare  running  costs,  so  far  as 
main  lines  are  concerned,  there  still  remains  the  great 
problem  of  first  cost.  Ilailways  are,  after  all,  business 
concerns,  often  burdened  with  enormous  capital  upon 
which  it  is  a  matter  of  no  little  difficulty  to  pay  a  satis- 
factory dividend.  Is  it  likely  that  railway  directors 
will  risk  increasing  the  capital  in  order  to  secure  improved 
working  conditions  ?  The  answer  largely  depends  upon 
the  result  of  the  Midland  Railway's  experiment,  for  experi- 
ment it  must  be  designated.  Both  from  an  engineering 
aspect  and  from  the  financial  aspect  it  is  experimental. 
Nevertheless,  the  scheme  has  evidently  been  designed  as 
the  basis  of  a  permanent  experiment.  Much  depends  on 
its  success  or  failure — to  the  engineer  its  success  is  appa- 
rent, while  to  the  financier  it  is  still  a  matter  of  doubt. 
While  we  offer  most  lieartj  congratulations  to  the  Midland 
Railway  on  its  courage  in  attacking  a  difficult  problem, 
perhaps  we  might  suggest  that  the  financial  outcome  could 
have  been  more  definitely  assured.  It  is  proverbial 
that  English  railway  compttnies  always  build  and  con- 
struct on  the  principle  that  their  buildings  and  con- 
structions are  erected  for  all  time — that  is  to  say,  that 
everything  they  do  is  of  a  permanent  nature.  This  is 
obviously  an  excellent  rule,  but  it  is  sometimes  capable  of 
being  carried  too  far.  It  is  possible  that  the  Midland  Com- 
pany have  overstepped  the  mark  in  theway  of  theiroverhead 
construction.  After  making  all  allowances  for  the  severe 
weather  conditions  which  are  often  experienced  in  the 
Morecambe  district,  there  is  still  reason  to  think  that  the 
work  might  have  been  carried  out  with  no  less  efficiency 
and  at  much  less  expen.se.  This  is  a  matter  of  the  greatest 
importance,  for  the  expenditure  involved  in  the  construc- 
tion of  the  overhead  work  must  and  will  have  a  very 
marked  infiuence  on  the  development  of  the  system,  not 
only  on  the  Midland  Railway,  but  also  on  other  lines.  In 
many  instances  side-bracket  construction  might  have  been 
employed,  and  probably  half  the  lattice  girder  work  might 
have  been  dispensed  with  by  raising  the  standards  3  ft.  or 
4  ft.  and  making  the  spans  greater.  Naturally,  opinions 
differ  regarding  matters  of  this  kind,  but,  on  the  whole,  it 
will  probably  be  agreed  that  more  money  has  been  spent 
on  the  overhead  construction  than  was  absolutely  necessary. 

This,  however,  can  scarcely  be  said  of  the  generating 
plant  which  gives  evidence  of  much  forethought  and  is  most 
excellently  suited  to  the  purpose.  The  motor-generators 
are  really  beautiful  machines,  as  will  be  gathered  from  the 
description  which  we  shall  give  of  them,  and  from  the  condi- 
tions laid  down  in  the  specification  which  they. fulfil. 

With  regard  to  the  rolling  stock  there  is  little  to  fie  .•raid 
beyond  what  appears  in  our  description.  The  chief  difference 
is  that  in  the  cars  supplied  by  Messr.s. Siemens  Bros.I  )ynanio 
Works  the  control  is  entirely  electric,  whereas  in  that  of  tiie 
Westinghouse  Co.  it  is  electro-pneumatic.  In  both  cases 
series  motors  with  compensating  winding  are  employed, 
and  their  freedom  from  sparking  while  running  under  ex- 
ceedingly severe  conditions  is  remarkable.  The  tempera- 
ture has  not  been  known  to  reach  the  limit  laid  down  in 
the  specification,  not  even  on  Whit  Monday,  when  the  cars 
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wei'e  in  service  almost  continuously  for  IS  hours.  Every- 
thinsT  depends,  of  course,  on  the  behaviour  of  the  motors, 
and  those  at  present  in  use  do  not  give  rise  to  the  least 
apprehension. 

A  point  of  importance  in  connection  with  this  new  sys- 
tem is  that  of  danger  to  human  life.  Obviously,  elaborate 
jirecautions  have  been  taken  to  prevent  mishap,  and  it  is 
probable  that  the  arrangements  are  such  as  to  make  the 
working  safer  than  it  would  have  been  if  low-tension  con- 
tinuous current  with  a  third  rail  liad  been  eniplo3'ed.  In 
tlie  first  place,  there  is  no  third  rail  at  all,  and,  therefore, 
no  danger  to  platelayers  in  walking  along  the  line,  or  to 
tlie  public  at  level  crossings.  Secondly,  if  any  work  has 
to  be  done  on  the  electrical  gear  of  the  car  it  is  merely 
necessary  to  lower  the  bow,  and  everything  is  dead  at  once. 
Hence,  all  apparatus  below  the  car  can  be  inspected  with- 
out the  least  fear  of  coming  into  contact  either  with  a  live 
tliird  rail  on  the  ground,  or  with  anything  alive  on  the  car 
itself.  A  detail  of  interest  is  the  large  brass  tube  which 
carries  the  hish-tension  conductor  from  the  bow  to  the 
transformer.  This  tube  is  exposed  to  the  touch  of  passen- 
gers inside  the  car,  and  although  it  is  thoroughly  earthed 
yet  we  should  prefer  it  to  be  out  of  reach. 

In  conclusion  we  would  emphasise  the  importance  of 
this  undertaking,  the  opening  of  which  marks  an  epoch  in 
the  history  of  English  electrical  engineering.  It  is  typical 
of  the  kaleidoscopic  changes  which  have  taken  jjlace  in 
electric  railway  and  tramway  practice,  and  probably  many 
will  feel  that  it  sounds  the  death  knell  of  the  continuous 
current  third -rail  system  for  railways  of  this  cla.ss. 


REVIEWS. 

(Oopica  of   the  andcrlDeiitione'l  works  can  be  had  from   The  Electrician  Office,  pojl 
free  od  receipt  of  published  price.    Add  b  per  cent,  for  abroad  or  forforeign  books.) 


Flying  Machines.     By  A.  W.  MARSHAtr,  and  Hexry  Grkkmy. 

(Lomloii:  IVrcival  Marshall  &  Co.)  Is.  net. 
This  little  volunu"  purports  to  give  a  popular  account  of 
flying  machines,  dirigible  balloons,  and  aeroplanes.  Consider- 
ing the  large  amount  of  interest  which  is  being  taken  at  the 
present  moment  in  aeronautics  this  little  work  should  l)e  wide] v 
read.  The  student  of  the  sul)ject  mij;ht  do  worse  than  keep  it 
as  a  t;eneral  guide  to  the  work  which  has  been  done  in  this 
fascinating  branch  of  science.  We  fear  that  electricity  as  a 
motive  power  does  not  figure  to  any  groat  extent  in  the  descrip- 
tions of  machines  dealt  with  apart  from  the  matter  of  ignition. 
The  great  ])ortion  of  this  little  book  is  devoted  to  machines 
heavier  than  air.  By  giving  so  much  space  to  this  type  of 
machine  we  think  the  authors  have  acted  wisely.  They  have, 
moreover,  confined  themselves  to  actual  work  accomplislied. 
and  have  not  been  carried  away  by  certain  e.xagfierated  state- 
ments, which  so  freijnently  become  as.sociatod  with  llyinf,' 
machines.  Full  creilit  apjiears  to  have  been  driven  to  the  best- 
known  men  who  are  working  in  this  (iejd.  Tlir  references  to 
I'rof.  Langli'V  K've  one  the  impression  that  tliat  eminent  scien- 
tist is  still  living.  It  is  also  stati-d  that  a  man  carrying 
machine  was  successfully  flown  by  tiie  late  lamented  professor. 
We  were  muler  the  impression  that  nothing  heavier  than  a 
nuxlel  had  niiide  fii-e  flinlit,  .'i  fact  which  is  confirmed  liv 
the  stati'd  wei(.'lit  of  the  machine,  which  is  fiiven  at  .'10  |l>. 
Obviously  it  is  ihe  model  which  is  referre<i  lo.  Since  thi'  |)ub- 
lication  of  the  book  a  ).;ri'!it  deal  of  experimental  work  has  been 
carried  out  by  niitniTous  aeio-en;iiiieers.  but  doubtless  par 
ticidars  of  these  will  be  iiK'luded  in  a  futun-  edition.  The 
publishers  have  earned  the  unititude  of  ail  aero  ex|)erimi'nlers 
l)y  collecting  so  much  usefid  inforniatir>n  within  ,so  snudi  a 
compasH  and  publishing  it  ;it  ii  popular  price. 


Lezioni  di  Elettrotechnica.  By  Luigi  Lombardi.   Vols.  I.  and  li. 

(.\a]i|i-s:  ]•".  (Jiaiiiiiiii  &  Figli).     Pp.  .xv. — .^5.5     Pp.  xvii. — .W.i. 

This  work  is  based  on  a  course  of  lectures  delivered  by 
Professor  Lombardi  in  the  higher  polytechnic  school  of  Naples 
to  a  class  of  electrical  enwineers.  The  first  volume  contains 
the  lectures  on  generators,  continuous  and  alternating  ;  and 
the  second  those  on  transformers,  motors,  accumulators, 
electric  lighting,  and  traction.  They  are  large  octavo  volumes 
exceedingly  well  printed  and  got  up  in  limp  bindings. 

Professor  Lombardi's  style  is  scholarly  and  lucid.  The 
illustrations  are  only  diagrams,  and  there  is  little  algebra, 
and  that  simple.  The  whole  is  a  connected  account  of  the 
subject,  somewhat  in  the  form  of  a  series  of  essays.  The  author 
disclaims  any  originality  of  treatment  or  method,  and  the  list 
of  authors  consulted  or  referred  to  is  very  brief. 

A  few  years  ago  so  clear  and  comprehensive  an  account  as  this 
of  its  subject  could  hardly  have  been  written,  and  the  work  is  a 
good  example  of  the  old  doctrine  that  the  progress  of  a  science 
is  marked  by  improvement  in  its  elementary  treatises  ;  and 
though  this  adds  little  to  the  equipment  of  a  professional  engi- 
neer, it  is  an  excellent  handbook  for  college  students  who  require 
a  connected  survey  of  the  whole  matter.  We  have  read  with 
care  the  chapters  on  some  of  the  more  difficult  questions,  which 
may  be  regarded  as  test  subjects  of  a  treatise,  such  as  those 
on  commutation,  armature  reaction,  and  the  different  properties 
of  shunt,  series,  and  compound  wound  motors.  With  progress 
of  time,  methods  of  teaching  the  subject  will  be  improved,  and 
opportunities  for  advance  are  clear  enough  ;  but  it  would  be 
difficult  at  the  present  day  to  point  to  a  work  of  the  same  scope 
much  better  than  this  of  Prof.  Lombardi. 

HaDdbuch  fiir  den  Bau  urd  die  InstandhDituDg  der  Oberleit- 
rn?sanla£;en  Elektriscber  Bahnen.  Hy  .Vktuck  Ertel. 
Vol,  XLII.  of  "  Bililiothck  del' (ie.samteii  Tccliiiilv.'  (Hanover: 
Ur.  Max  Janecke.)     Pp.  vi.-334.      M.4-20. 

Alargc  amount  of  useful  and  reliable  information  of  a  practical 
character  will  be  found  in  this  pocket-book  on  the  erection  and 
maintenance  of  the  overhead  equipment  of  electric  tramways. 
The  subject  matter  is  clearly  and  concisely  explained  with  the 
aid  of  a  large  number  of  excellent  diagrams.  There  are  12 
cliapters.  of  which  the  first  two  are  of  an  introductory  character 
givinsx  a  sliaht  historical  sketch  of  the  suliject,  and  a  cursory 
outline  of  the  different  systems  of  traction.  The  various 
sections  are  preceded  by  the  rules  of  the  different  German 
authorities  bearing  on  the  subject  under  di.scu.ssion.  The 
determination  of  the  conductor  resistance,  rail  resistance, 
drop,  and  load  at  any  point  from  the  route  diagram  are  con- 
tained in  Cliapters  III.  and  IV..  which  also  include  useful 
remarks  on  the  data  required  for  jihiniiing  an  overhead  .system, 
and  on  the  selection  of  the  method  of  suspension  of  the  line 
conductor. 

The  method  of  construction  of  the  overhciid  cDiiductor. 
which  is  chiefly  di.scu.s.sed,  is  the  span  wire  construction  for  the 
sliding  bow  collector,  so  largely  in  vogue  on  the  continent, 
although  the  differences  in  construction  for  the  trolley  system 
are  explained  and  illustrated.  Chapter  X.  is  of  special  interest 
on  acc(nmt  of  tlie  very  complete  inaimcT  in  whicli  this  subject 
of  sjiaii  wire  construction  is  handled.  Worked  out  eximqiles 
and  (lia;;rams  are  <;iven  which  greatly  assist  in  the  application 
of  the  necessaiy  fornnda'  included  in  this  section.  Chapter  VI. 
is  on  the  line  material—  poles,  bracket  arms,  rosettes,  ears, 
pull-offs,  to  enumerate  only  a  few.  The  line  and  return  feeders 
are  next  dealt  with  in  Chapter  VII.  whieii  also  gives  iidornuitiou 
on  feeder  j)illars,  junction  boxes,  feediiiij  points  and  cognate 
matters.  Chai)ters  VIII.  ami  IX.  explain  various  protective 
devices  for  safeijuarding  telegra))li  and  telephone  wires  and 
special  line  construction.  Chapter  X.  is  dixided  info  two  main 
sections-  the  erection  of  the  overhead  equipment,  and  its 
maintenance,  in  whieli  are  j;iven  useful  i)riiclical  hints  on  the 
erection  of  poles,  supports.  Iinickels  ;  on  the  suspension,  adjust- 
ment and  soldering  of  the  overhead  conductor,  installation  of 
turn-outs.  <Tossings.  Iii;litning  arresters  ;  on  insulation  testing, 
inspection  and  methods  of  procedure  in  ease  of  necidents, 
loiiclher  with  ile,scri|)tinns  of  tower  wagons  and  the  various 
tools  used  in  constructional  work.     Chapter  XI.  is  a  short  ope 
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containiiic  soiiio  details  of  spoiial  ovoiliead  work  used  on  tlu' 
continent  in  connection  with  hij;li  speed  railways,  and  the  final 
chapter  pives  tables  of  moments  of  inertia  for  difTerent  sections 
of  iron  masts.  The  book  has  an  index  and  a  detaclialile  set 
of  forms  for  the  entry  of  notes  relatini;  to  the  track. 
It  forms  a  useful  addition  to  the  literature  of  the  subject. 

Town  Oas  and  its  Uses.    By  w.  ii.   v.  Wkiiiiku.    (Ldndun  ;   .\. 

O'listaMe  *  I'.i.i     I'|i.  viii  +275.     6s.net. 

\t  first  sight  it  would  appear  that  for  an  electrical  engineer 
.  review  this  book,  with  the  calm  judgment  which  should 
ahvavs  be  present  when  works  of  this  kind  are  taken  up,  would 
1)0  franklv  impossible.  And  we  wondered  a  little,  on  receiving 
it,  at  Messrs.  ( 'on.stable's  temerity  in  thus  placing  their  heads 
in  the  lion's  mouth.  On  reading  the  book,  however,  our  opinion 
chanszeil,  for  verv  little  controversial  matter  is  introduced. 
Ortain  figures,  it  is  true,  might  lead  to  heated  arguments,  but. 
-  the  author  remarks,  a  comparison  of  gas  and  electric  light 
.iilmits  of  no  general  answer. 

Mr.  Webber  treats  his  subject  in  an  exhaustive  manner  and 
he  result  is  an  eminently  readable  book.  After  dealing  with 
jie  history  and  manufacture  of  town  gas  and  the  bye-pro- 
ducts of  gas  manufacture,  various  forms  of  fittings  and 
«pparatus  are  described.  The  chapter  on  practical  gas  light- 
ing, takes  up  the  question  of  illumination,  and  is  well  worth 
Btndv.  being  applicable  also  in  many  ways  to  electric  lighting. 
Chapters  on  the  cost  of  gas  lighting,  heating  and  warming  by 
gas,  and  cooking  by  gas  follow,  while  concluding  chapters  deal 
with  the  healthfulness  and  safety  of  gas,  gas  for  power 
generation,  and  the  legal  position  of  gas  suppliers. 

The  chapter  on  healthfulness  and  safety  of  gas  puts  for- 
ward the  views  of  hygienists  of  the  Prof.Vivian-Lewes  type,  who 
believe  that  the  combustion  of  gas  improves  the  ventilation  of  a 
room.  Far  from  vitiating  the  atmosphere,  it  is  said  that  carbon 
dioxide  exercises  a  purifying  efi'ect,  though  it  cannot  be  ex- 
pected that  electrical  engineers  will  altogether  endorse  this 
opinion.  The  book  can  be  recommended  to  those  who  are 
anxious  for  fuller  information  of  the  doings  "  in  the  enemy's 
camp."  It  is,  however,  not  altogether  technical,  and  may  be 
looked  upon  as  a  contribution  to  the  active  propaganda  now 
being  prosecuted  by  gas  engineers. 

Buhende    Umformer    (Transformatoren).     By  Victor  Bondi. 

Vol.  XL.  iif  '■  Bililiotliek  dcr  Re-saiiiten  Technik."      (Hanover: 
Dr.  .Ma.x  J..nccke.,l     Pp.  142.     M.2. 

This  is  an  excellent,  up-to-date  little  treatise  on  the  principles, 
design  and  construction  of  alternate  current  transformers,  in 
which  the  subject  has  been  treated  in  a  simple  and  practical 
manner. 

The  book  is  divided  into  two  main  sections,  of  which  the 
first,  under  the  heading  "  Introduction,"  is  devoted  to  theo- 
retical considerations  of  an  elementary  character  dealing  with 
the  magnetic  field,  the  production  of  an  E.M.F.,  three-phase 
currents,  self-induction,  phase  displacement  and  alternating 
current  power  of  single,  two  and  three-phase  circuits.  The 
necessary  equations  and  usual  vector  diagrams  are  given,  and 
this  part  of  the  subject  is  contained  in  the  first  five  chapters. 

The  actual  matter  dealing  with  transformers  is  given  in  the 
second  portion  of  the  book.  It  starts  with  Chapter  VI.,  in 
which  the  fundamental  idea  of  a  transformer,  the  ratio  of 
transformation,  and  the  shell  and  core  types  of  transformers 
are  briefly  explained. 

Chapter  VII.  discusses  the  behaviour  of  a  single-phase  trans- 
former on  open  circuit,  on  non-inductive  and  on  inductive  loads; 
the  effect  of  a  stray  field  and  short  circuit ;  and  the  methods 
of  calculating  the  iron  and  copper  losses  and  the  efficiency. 
Chapter  VIII.  is  on  three  and  two-phase  transformers.  In 
the  two  following  chapters  the  construction,  calculation  and 
design  are  given,  and  in  Chapter  XI.  a  three-phase  lighting 
transformer  of  the  core  type  is  worked  out  in  detail.  The 
remaining  three  chapters  contain  further  information  on  trans- 
former connections,  special  transformer  types  and  the  erection  of 
transformers  in  buildings,  in  the  open,  in  transformei'  kiosks, 
pits  and  sub-stations.  The  book  is  profusely  and  well  illus- 
trated and  should  prove  of  considerable  value. 
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Sitnwinri/.—'the  author  describes  the  characteristics  and  operation 
of  "  squirrelcaKe  "  and  "sllpiinfi"  induction  motors,  .showinf;  tliat 
in  most  cases,  by  suitable  meclianical  aiianKoments,  the  former  type 
of  motor  can  be  satisfactorily  installed.  He  also  considers  the  regu- 
lations issued  by  supply  authorities  in  connection  with  "  squirrel - 
cage  "  motors. 

Experience  in  the  industrial  application  of  electrical  energy  has 
shown  that,  so  far  as  possible,  it  is  desirable  (1)  to  eliminate  all 
energy  consuming  links  between  the  motor  and  its  work ;  ('2i 
to  adopt  standard  sizes  of  motors;  (3)  to  use  as  few  such  sizes 
as  is  consistent  witti  economy  in  the  initial  outlay  and  in  the  ulti- 
mate operation  of  the  plant.  These  considerations  are  now  univer- 
sally recognised.  There  is,  however,  a  fourth  point  worthy  of  more 
careful  study— namely,  the  attainment  of  greater  simplicity  in  the 
electrical  part  of  the  equipment.  This  can  now  be  more  easily 
attained,  en  account  of  the  greatly  extended  use  of  two  and  three- 
phase  motors.  There  are  two  classes  of  induction  motors  to  choose 
from:  (a)  those  with  short  circuited  or  "squirrel-cage"  rotors; 
(6)  those  with  slip-ring  or  wound  rotors. 

The  advantage,  as  regards  cost,  lies  with  the  "  squirrel-cage  " 
type,  more  particularly  as  if  starting  gear  is  included.  With  re- 
spect to  relative  weights  there  is  not  much  difference,  the  squirrel- 
cage  machine  being  only  about  3  per  cent,  lighter.  The  efficiencies, 
power  factors,  and  overload  capacities,  however,  are  slightly  higher 
for  the  squirrel  cage  type,  but  the  outstanding  feature  in  the  general 
comparison  is  undoubtedly  the  extreme  simplicity  of  the  revolving 
element,  which  consists  of  nothing  more  than  a  number  of  copper 
bars  parallel  to  and  surrounding  the  shaft  and  embedded  in  an  iron 
core,  with  their  ends  connected  by  rings.  As  compared  with  class 
(6)  rotor,  it  will  be  seen  that  the  absence  of  moving  contacts  in  class 
((()  machine — which  makes  it  absolutel3'  sparkless,  and  therefore 
specially  suited  for  operation  in  mines,  or  mills  where  dangers  from 
explosive  mixtures  or  gases  exist — is  a  conspicuous  advantage. 
Moreover,  the  robust  construction  of  the  rotor,  due  to  the  entire 
absence  of  coils  and  their  attendant  insulation,  is  a  characteristic  of 
this  class  of  motor  which  appeals  strongly  to  the  mechanical  engi- 
neer. It  would,  therefore,  appear  that  class  (n)  motor  should  be 
installed  in  every  case  ;  but,  unfortunately,  it  has  the  serious  dis- 
advantage that  unless  suitable  precautions  are  taken  on  starting  up, 
a  somewhat  excessive  current  is  drawn  from  the  line,  and,  if  the 
starting  current  is  reduced,  then  the  starting  torque  is  diminished 
in  proportion.  There  are  several  excellent  methods  of  reducing  the 
starting  current,  but  it  is  still  the  practice  of  some  supply  autho- 
rities to  prohibit  entirely  the  connection  to  their  system  of  squirrel- 
cage  machines,  except  in  the  very  smallest  sizes. 

The  author  some  time  ago  made  a  series  of  tests  to  determine  for 
standard  motors  (1)  the  current  taken  from  the  line  at  starting  in 
terms  of  the  full-load  current,  (2)  the  resulting  torque.  The  ma- 
chines tested  were  all  built  for  operation  on  a  500  volt  50-^,  three- 
phase  circuit.  With  the  stators  delta  connected,  a  25  h.p.  motor 
showed  a  starting  current  equal  to  six  times  full-load  current,  the 
figures  for  5,  11  and  33  h.p.  being  'S'lTi,  5  75  and  4  55  respectively. 
Thus,  for  motors  above  10  h.p.,  switching  direct  on  the  line  is  out 
of  the  question.  Moreover,  the  power  factor  under  these  condi- 
tions is  of  the  order  of  0  4. 

In  an  appendix  to  the  Paper  the  circle  diagram  is  worked  out 
for  the  33  h.p.  motor,  and  it  is  seen  that  the  starting  torque  will  be 
about  1"13  times  the  full  load  torque,  and  this  with,a  starting  cur- 
rent equal  to  455  times  full-load  current.  These  figures  may  bo 
taken  as  being  fairly  representative  of  good  modern  machines, 
although  by  a  special  design  of  rotor  it  is  possible  to  improve  very 
considerably  the  results  given  above.  The  author  then  considers 
to  what  extent  the  defects  of  squirrel-cage  machines  can  be  over- 
come. He  considers  one  of  the  most  attractive  methods  of  starting 
induction  motors,  when  the  operating  conditions  of  the  driven 
machinery  permit,  where  the  installation  includes  the  generating 
plant,  is  to  keep  all  the  motors  coupled  up  to  the  line  and  start 
them  simultaneously  with  the  engine  and  generator.  It  would 
appear  advisable  to  have  separately  driven  exciters,  iu  order  that 
the  main  generator  may  be  started  from  rest  with  full  voltage  on 
the  field.  Facilities  for  starting  any  individual  motor  would  also 
have  to  be  provided.  8o  far  as  the  author  knows,  the  system  has 
not  been  adopted  in  this  country  ;  the  only  example  which  he  has 
heard  of  being  that  of  a  cotton  mill  in  Georgia,  U.S.A. 

From  the  standpoint  of  simplicity,  perhaps,  the  next  best  method 
of  starting  class  (a)  machines  is  that  patented  by  H.  S.  Meyer.  The 
method  adopted  in  the  case  of  two-phase  motors  is  to  connect  the 
stator  windings  in  series  at  starting,  so  that  the  voltage  per  phase  is 
only  half  of  the  line  voltage,  and  the  starting  current  and  torque  are 

*  Abstract  of  a  Paper  read  before  the  (ilasgow  Local  Section  of  the 
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reduced  to  one  quarter  the  value  they  would  have  ii'  full  voltage 
were  impressed  at  the  motor  terminals.  After  the  machine  has 
run  up  to  speed  the  switch  is  thrown  over  to  the  running  position, 
when  each  phase  receives  its  full  pressure.  In  the  case  of  three- 
phase  motors  they  are  designed  for  running  normally  on  delta 
connection,  the  starting  being  effected  by  twitching  on  to  the  line 
with  the  windings  connected  in  Y  grouping.  By  this  means  the 
voltage  per  phase  at  starting  is  only  58  per  cent,  of  the  line  volt- 
age, the  starting  current  and  torque  being,  of  course,  also  reduced. 
The  author  has  used  these  methods  for  two  and  three-phase 
machines  up  to  50  h.p.  with  excellent  results.  The  switch  is  of  the 
air-break  type  for  motors  up  to  20  H.i>.  on  a  500- volt  circuit.  Above 
this  size  it  is  good  practice  to  use  an  oil  break  switch. 

It  is  interesting  to  notice  that  power  users  are  at  last  beginning 
to  realise  the  effect  of  shafting  and  other  frictional  losses,  and  in 
new  equipments  at  all  events,  high-class  roller  bearings  are  taking 
the  place  of  the  old  solid  pattern,  with  an  estimated  saving  of  from 
10  to  25  per  cent. 

The  commonest  method  of  starting  squirrel-cage  machines  is  the 
use  of  the  so-called  compensator  or  auto-starter,  which  is  then 
described.  To  meet  various  requirements,  compensators  for  standard 
motors  of  5,  10  and  15  HP.  are  usually  provided  with  taps  for  start- 
ing the  motor  at  40,  60  and  SO  per  cent,  of  the  line  voltage,  with 
respective  line  currents  equal  to  16,  36  and  65  per  cent,  of  the  cur- 
rent that  would  be  taken  by  the  motor  if  no  compensator  were  used. 
For  larger  motors  compensator  taps  should  be  provided  giving 
potentials  equal  to  40,  6S,  70  and  85  per  cent,  of  the  line  voltage,  and 
respective  currents  equal  to  16,  34,  50  and  72  per  cent,  of  the  current 
that  would  be  taken  by  the  motor  if  it  were  started  direct  from  the  Ime. 
The  proper  tap  for  giving  maximum  starting  effort  without  causing 
an  objectionable  voltage  variation  in  the  supply  cu-cuit  may  readily 
be  ascertained  by  trial,  and  permanently  connected,  at  the  time  of 
installation. 

A  defect  of  the  ordinary  pattern  of  compensator  fitted  with  the 
usual  throw-over  switch  is  that  the  motor  may  be  switched  straight 
on  to  the  line  by  a  careless  attendant,  thus  causing  a  rush  of  current, 
which  it  is  the  object  of  the  compensator  to  avoid.  One  type  is  pro- 
vided with  a  catch  so  arranged  that  the  lever  at "  Off  "  can  be  thrown 
only  into  the  starting  position  (backward),  and  can  be  thrown  from 
thence  into  the  running  position  (forward)  only  by  a  quick  throw  of 
the  lever.  The  starting  switch,  as  a  rule,  is  fitted  in  the  case  con- 
taining the  auto-transformer,  and  is  connected  direct  thereto.  By- 
separating  the  switch  from  the  coils,  a  number  of  motors  may  be 
started  from  one  auto-transformer,  thus  saving  the  expense  of  in- 
stalling individual  compensators.  A  throw-over  switch  is  provided  for 
each  motor  to  be  started,  and  a  three-pole  compensator  magnetising 
switch  The  chief  objection  to  the  compensator  as  a  starting  device 
'is  its  excessive  cost,  this  being  usually  about  one-third  the  cost  of 
the  motor.  Furthermore,  it  has  been  found  that  under  actual 
working  conditions  cases  frequently  occur  of  coils  being  burned  out, 
due  to  the  switch  being  left  in  the  "starting"  position.  Some 
makers  use  a  resistance  in  the  stator  circuit  for  starting  up,  but  the 
method  is  not  advisable,  since  the  current  is  only  reduced  in  pro- 
portion to  the  reduction  in  the  voltage,  while  the  torque  is  reduced 
as  the  scjuare  of  the  voltage. 

Numerous  attempts  have  been  made  to  increase  the  starting 
torque  per  ampere,  or  "specific"  starting  torque  of  class (c)  motors, 
while  preserving  its  characteristic  features  of  simplicity  and  robust 
construction.  Among  the  more  interesting  may  be  mentioned  : 
Boucherot's*  three  methods  use  of  component  rotors,  movable 
stator,  and  phase  transformer;  Ilobart*  (utilisation  of  skin  effect) ; 
Zini*  (use  of  inductance  coils).  More  recently  lluntt  has  devised 
a  cascade  arrangement.  None  of  these  methods,  however,  with  tlie 
possible  exception  of  the  last  named,  appear  to  have  attained  to  any 
degree  of  commercial  importance,  in  this  country  at  least;  and,  in 
the  author's  view,  the  problem  ought  to  be  approached  from  the  op- 
posite standpoint— that  is  to  say,  that,  instead  of  designing  the  motor 
to  suit  the  conditions,  arrangements  should  be  made  to  permit  the 
installation  of  the  ordinary  simple  B(juirrel- cage  machine,  for  example, 
by  a  friction  clutch,  a  coil  type  of  which  is  described. 

Tlie  author's  experience  in  mining  work  leads  him  to  aflirtu  witli- 
out  hesitation  that  the  squirrel-cage  motor,  wliencvor  the  conditions 
permit  of  its  application,  is  superior  to  any  other  typo.  Of  course, 
there  arc  dilhcuUics  in  the  way  of  its  application  to  the  various 
power  rc(|uirementn  of  a  coal  mine,  but  they  can  generally  bo  over- 
conic  by  suitable  inochanical  arrangements.  1'ake,  for  example,  the 
case  of  haulages.  The  three  systems  in  general  use— tliat  is,  direct 
haulage,  main  and  tail  haulage  and  en(llc:<8-ropo  haulage  can  all  bo 
operated  quite  satisfactorily  by  means  of  squirrel-cage  machines  in 
combination  with  suitable  clutches.  Of  tlieso  three  systems  the  last 
named  is  the  easiest  to  operate  in  this  way,  because  it  is  not  nccos- 
sary  to  start  and  stop  at  frequent  intervals.  The  speed  of  the  motor 
can  also  be  kept  constant,  since  the  gear  ia  usually  designed  for  a 
uniform  rope-speed  of  about  2  miles  per  hour.  The  best  position  for 
the  clutch  is  direct  on  the  haulage  drum,  because  the  motor  can  then 

•  Hohurt'H  "Electric  Motors,"  pp.  266  291. 
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be  quickly  relieved  of  its  load  should  the  tubs  chance  to  come  off 
the  road  Examples  of  the  application  of  squirrel-cage  motors  to 
direct  and  endless-rope  haulage  systems  are  shown. 

The  various  types  of  pumps  in  use  for  mining  purposes  can  also 
be  readily  arranged  for  driving  by  this  class  of  motor.  In  the  case  of 
three  throw  pumps,  a  bye-pass  valve  can  be  fitted,  thus  enabling  the 
motor  to  start  up  light.  With  respect  to  centrifugal  pumps,  which 
are  now  coming  so  rapidly  to  the  front  for  high-lift  duty,  it  is  quite 
a  simple  matter  to  make  provision  for  starting  the  motor  under  light 
load.  All  that  is  necessary  is  to  insert  a  sluice  valve  in  the  rising 
main  near  to  the  discharge  side  of  the  pump.  By  closing  this  valve, 
starting  may  be  effected  with  about  one-quarter  to  one-third  of  full- 
load  torque.  The  author  has  used  this  method  with  motors  of  the 
squirrel-cage  type  up  to  100  h.p.  Asregards  coal-cutting  machinery 
this  class  of  work  is  probably  the  most  difficult  to  tackle  by  any  type 
of  motor,  not  merely  on  account  of  the  requirements  at  starting,  but 
also  because  of  the  excessive  vibration  and  overloads  and  rough 
usage  generally  to  which  such  machines  are  subject.  The  squirrel- 
cage  motor  is  peculiarly  suited  for  these  conditions,  and  is  now 
largely  used  for  driving  the  various  types  of  coal-cutter.  As  regards 
the  starting  arrangements,  some  makers  rely  on  the  ordinary  com- 
pensator only,  without  making  provision  for  relieving  the  motor  of 
load.  Others  adopt  a  suitable  device  to  enable  the  motor  to  start 
up  light.  Any  arrangement  which  permits  the  rotor  to  make  several 
revolutions  before  taking  up  the  load  will  help  to  reduce  the  evil 
effects  on  the  supply  voltage  due  to  an  excessive  rush  of  current  at 
starting.     Such  an  arrangement  has  been  devised  by  Holiday.'* 

In  some  cases  it  is  found  that  the  ordinary  form  of  low  resistance 
rotor  with  copper  bars  does  not  meet  the  requirements.  It  can  be 
shown  that  the  starting  torque  of  an  induction  motor  is  increased 
by  an  increase  in  the  resistance  of  the  rotor  windings.  Hence  by 
making  the  rotor  bars  of  higher  resistance,  the  specific  starting 
torque  may  be  increased.  To  take  for  example  the  33  h.p.  motor, 
to  which  reference  has  already  been  made,  by  making  the  rotor  with 
66  per  cent,  higher  resistance,  the  starting  current  would  be  reduced 
by  3  per  cent.,  and  the  starting  torque  would  be  increased  to  1'75 
times  full-load  torque.  The  increase  in  the  resistance  of  the  rotor 
naturally  causes  greater  C'-R  losses,  so  that  this  means  a  lower 
efficiency,  but  the  difference  is  such  as  in  many  cases  to  be  well 
worth  the  advantage  gained  in  respect  to  the  starting  qualities  of 
the  machine.  In  the  case  under  discussion,  the  efficiency  would  be 
reduced  by  2  per  cent.  The  power  factor  would  be  slightly  in- 
creased, so  that  the  reduction  in  the  apparent  efficiency— which  is 
the  really  important  point — would  be  shghtly  less  than  2  per 
cent.  A  larger  starting  torque  can  be  obtained  by  temporarily  in- 
serting resistances  in  the  rotor.  In  class  (h)  motor  the  revolving 
element  consists  of  a  laminated  iron  core  witli  a  polar  winding  in- 
sulated and  arranged  similarly  to  the  stator  winding.  The  rotor 
coils  are  usually  Y  connected,  and  their  terminals  taken  through  a 
hollow  shaft  to  connector  rings  on  which  rest  carbon  brushes  sup- 
ported by  the  usual  spring  holders.  By  means  of  a  rheostat,  external 
to  the  motor,  suitable  resistances  can  be  inserted  in  each  phase  at 
starting.  The  available  starting  toniue  with  this  type  of  motor  can 
be  anything  up  to  the  maximum,  that  is,  normally  about  twice  the 
full-load  value,  but  in  special  cases  up  to  three  times.  In  those 
cases  in  which  no  speed  regulation  is  reijuired,  provision  is 
usually  made  to  short-circuit  the  winding  in  itself,  instead  of 
through  the  brushes  and  i-heostat  leads,  so  soon  as  the  motor  has 
reached  normal  speed.  In  some  cases  a  brush  lifting  device  is  also 
provided  with  the  object  of  reducing  the  wear  and  tear  on  brushes 
and  rings.  In  the  author's  view,  however,  this  latter  refinement  is 
unnecessary  for  most  ordinary  purposes,  and  usually  gives  more 
trouble  than  it  is  worth.  In  fact,  practically  the  only  trouble  the 
author  has  had  with  polyphase  motors  during  some  live  years'  ex- 
perience has  been  due  to  slip  rings  and  their  accessories.  Ot\i 
advantage  possessed  by  the  slip-ring  machine  is  the  ease  with  which 
its  speed  may  be  regulated.  The  method,  however,  is  analogous 
to  inserting  resistances  in  the  armature  circuit  of  a  continuous- 
current  motor,  and  is  open  to  the  same  objection  on  the  score  of  its 
inefficiency  I'urthermore,  any  change  in  the  load  is  accompanied 
by  a  corresponding  change  in  the  speed.  It  will  be  seen  from  the 
foregoing  considerations  tliat  the  adoption  of  the  sijuirrel  cage  typo 
of  motor,  whenever  tlie  conditions  permit,  would  be  entirely  in  ac- 
cordance with  the  dictates  of  good  engineering.  The  choice  of  type, 
however,  depends  sometinics  on  the  supply  authority  ;  the  author 
ha",  tlierefore,  obtained  the  rules  of  the  principal  companies  and 
corporations  supplying  pol_\  phase  current.  Some  of  the  figures  nvv 
given  in  a  table,  and  show  great  diversity.  As  a  matter  of  fact,  how 
ever,  the  author  has  found  that  the  rules  of  the  various  power  com 
panics  need  not  be  too  rigidly  interpreted.  The  table  shows  that  the 
power  companies  are  more  favourably  disposed  towards  the  adop- 
tion of  class  (d)  motors  than  are  the  various  local  authorities,  and 
in  this  respect,  and  speaking  purely  from  the  power  user's  stand 
point,  they  would  seem  to  bo  doing  better  work.  Among  anomalies 
in  the  way  of  rules  which  the  author  has  encountered  are  :-(l) 
The  power  factor  of  any  motor  must  not  fall  below  08,  (2)  before 
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any  application  for  power  can  be  accepted  the  naiuo  of  the  maker 
of  the  motor  must  be  stated.  With  reference  to  (1),  the  power 
factor  13  a  function  of  the  load,  and  with  respect  to  (2)  it  is  surely 
not  williin  the  province  of  the  supply  authority  to  interfere  in  this 
connection. 

It  is  important  to  choose  a  motor  which  shall  not  be  too  large  for 
its  work,  because  the  power  factor  falls  off  very  rapidly  with  reduc- 
tion in  load.  Tlie  overall  power  factor  for  an  installation  depends 
on  the  amount  of  attention  which  is  given  to  these  considerations 
in  the  initial  stages  of  the  scheme.  In  actual  practice  it  is  customary 
to  assume  a  figure  of  0  8  for  general  industrial  plants  and  075  for 
mining  installations.  The  author's  experience  tends  to  show  that 
it  takes  a  load  of  a  very  steady  nature,  together  with  a  very  well 
laid-out  plant,  to  attain  a  figure  of  080  in  actual  everyday  opera- 
tion. This  is  probably  only  attained  under  the  most  favourable 
circumstances  in  a  te.\tile  or  similar  plant.  In  conclusion,  the 
author  ventures  to  affirm  that  electrical  engineers  in  general  are  too 
apt  to  attempt  a  solution  of  each  and  every  problem  by  electrical 
means  and  without  sutJicient  consideration  of  the  case  in  its  mechani- 
cal aspects. 

An  appendix  contains  the  experimental  determination  of  the  circle 
diagram  I'or  a  33  h.p.  induction  motor  and  a  note  on  the  measure- 
ment of  watts  and  current  at  "  standslill." 


DISCUSSION. 

Mr.  C.  Mi'.Mii.LAX  thought  that,  lor  purpo.<cs  of  comparison,  Mr. 
Stevenson  might  have  added  a  third  type  of  motor  -the  internal- 
resistance  motor.  He  a(hnitte<t  that  the  most  important  point  about 
the  squirrel-cage  type  was  the  small  amount  of  co\)per  and  resultant 
deerciise  in  cost.  Commenting  on  the  coil  friction  clutch,  he  empha- 
sised the  fact  that  tlie  most  important  point  in  the  design  of  such  was 
some  method  of  dissipating  the  heat 
generated  by  the  gradual  aiiplication 
or  engagement  of  the  clutch. 

Dr.  >;  icHOLSON'  stated  that  he  had 
recently  been  carrying  out  some  ex- 
periments in  the  James  Watt  Labora- 
tory with  a  10  u.p.  motor,  and  found 
that  the  saving,  using  ball  bearings 
a?  against  ordinary,  was  10  per  cent. 
Taking  into  account  the  tot^il  fric- 
tion, the  saving  with  ball  bejirings 
with  shafting  would  be  at  least  25  per 
cent.  The  circle  diagram  which 
Mr.  Stevenson  made  use  of  was,  he 
thought,  unreliable. 

Mr.  VV.  B.  HlKi)  said  squirrel- 
cage  motors  undoubtedly  weie 
superior  to  the  slip-ring  type,  not 
only  from  the  makers,  but  idso  con- 
sumers, point  of  view.  They  also 
had  a  better  power  factor.  He  had 
no  e.\|)erience  of  clutches,  but,  if  he 
took  common  leport  to  be  correct, 
he  fancied  it  was  just  as  well.  He 
also  drew  attention  to  Mavor's  patent 
"  Spinner  "  motor,  in  which  the  staler 
winding  was  free  to  rotate  until  full 

s|jeed  was  attained,  when  the  load  was  gradually  applied.  This  lyiie  was, 
'"xf  ^  opinion,  a  very  much  simpler  and  better  arrangement  of  motor. 

Mr.  VV  .  J.  Belsev  thought  the  power  factor  was  a  very  ditheult 
thing  to  obtain,  and,  when  obtained,  could  not  be  considered  reliable, 
whereas  the  efhciency  was  easily  obtained. 

Mr.  T.  I.  Cbaii:  thought  Mr.  Stevenson  was  too  severe  in  his  criticism 
of  the  shp-nng  motor,  and  he  thought  the  brush-lifting  device,  which 
Mi\  Stevenscjii  found  so  much  fault  with,  was  quite  reliable. 

Mr.  VV.  H.  TiTTENSoK  was  of  opinion  that  the  regulations  drawn  up 
by  some  local  authorities  were  too  severe.  He  also  drew  attention  to 
the  dithculty  consumers  had  in  arranging  plant  which  allowed  of  easy 
e.\tension. 

Mr.  Stevenso.s,  in  reply  to  Mr.  Tittensor,  said  the  YA  motor  got  over 
the  difficulty  so  far  as  easy  extensions  were  concerned,  and,  besides 
that,  lb  was  cheaper  in  first  cost.  In  reply  to  Mr.  Craig,  he  pointed  out 
that  itwiis,  of  course,  ((uiteout  of  the  question  to  use  slip  linc motors 
for  mining  work.  ^ 


eilectcd."  I  was  aware  of  botli  these  facts.  Mr.  Raymond- 
Barker,  however,  omits  to  mention  the  distance  at  which 
aiitomatic  transmission  is  in  successful  practical  operation  witli 
wireless  tcle,;,'raphy  -which  is,  after  all,  the  only  point  at 
issue.  ]!iit  perhaps  this  is  because  he  is  conscious  that  I  have 
alieady  stipiilied  the  necessary  information  in  Tin-  Times 
Eni;ineeiing  Supplement  of  February  12th. 

The  rest  of  Mr.  iJaymoiid-Barker's  remarks  are  on  matter.) 
purely  of  opinion,  in  wliich  he  is  (|uite  likely  to  be  right  anl  I 
wrong  ;  but  no  one  can  know  with  any  certitude  what  effect 
over  statements  in  the  Press  have  had  on  the  public. — I  am,  iVc  , 

Westminster,  .lune  IG.  Cii.\i:i,ks  Bright. 


THE  KEARNEY  HIGH  SPEED  RAILWAY. 

Last  Saturday  afternoon  representatives  of  the  daily  and  techni- 
cal Press  were  invited  to  inspect  a  model  of  what  the  inventor  hopes 
will  prove  to  be  the  high-speed  railway  of  the  future.  Mr.  E.  W.  C. 
Kearney  has,  after  much  experimenting,  designed  a  system  in  which 
cars  are  run  on  a  mono- rail  laid  on  the  ground  and  are  steadied  by 
wheels  running  under  an  overhead  rail.  The  centre  of  gravity  of 
the  car  is  kept  low  by  the  motors,  and  the  pressure  on  the  top  guide 
rail  is,  therefore,  not  very  considerable.  On  curves  the  position  of 
this  rail  is  altered  to  suit  the  speed  at  which  the  train  is  intended 
to  travel  round  such  curves,  and  it  is  also  more  strongly  supported. 

The  inventor  claims  that  derailment  is  impossible,  although  the 
design  scarcely  inspires  conlidence  for  speeds  of  200  miles,  such  as 
are  suggested.     It  is,  however,  to  tube  railways  that  he  hopes  first 


CORRESPONDENCE. 


MARCONI'd  .SYSTEM   OF   WIRELESS  TELEGRAPH Y. 

TO  THE  KDITOR  OF  THE  ELECTRICIAN. 

Sir  :  Mr.  Raymond-Barker  takes  exception  to  my  remark 
that  "  the  duplex  automatic  system  is,  for  long  distances,  only 
applicable  to  wire  telegraphy  at  present,"  and  says  that 
"radio-telegraphy  can  justly  claim  to  have  progressed  con- 
siderably further  towards  perfection  than  these  words  would 
lead  one  to  suppo.;e."  He  goes  on  to  inform  us  (1)  that 
"automatic  transmission  is  already  in  use  for  wireless,"  and 
(2)    "secondly,    as   regards   duplex,    this   has   already   been 


View  siiowikct  a  Modki.  of  the  Kearney  HifiiiSi'KEn  K.miavay. 

to  apply  the  principle,  and  in  such  cases  a  rigid  support  for  the  top 
guide  rail  is  provided  by  the  roof.  lie  also  intends  to  do  away  with 
the  necessity  of  lifts  by  bringing  the  trains  to  a  platform  just  below 
the  street  level,  from  whence  the  train  will  run  down  a  gradient  of 
1  in  7,  so  that  within  20  seconds  of  leaving  the  platform  a  speed  of 
50  miles  an  hour  will  have  been  reached.  During  this  time  it  is 
stated  th8.t  the  passengers  will  be  unconscious  of  sitting  on  an  in- 
clined plane,  owing  to  the  forces  due  to  acceleration  exactly  counter- 
balancing the  elTect  of  the  gradient.  For  bringing  the  train  to  rest 
it  has  to  ascend  a  similar  gradient  of  1  in  7  to  each  station,  so  that 
braking  is  practically  done  away  with. 

Mr.  Kearney  claims  that  the  cost  of  tubes  built  on  his  system 
will  not  exceed  X'250,000  per  mile  as  compared  with  £500,000  for 
ordinary  tubes,  and  it  is  stated  that  Parliamentary  powers  are  to  be 
sought  next  session  to  construct  a  tube  in  London  on  this  system. 
A  scheme  has  also  been  sketched  out  for  applying  the  Kearney 
system  to  elevated  street  railways,  it  being  claimed  that,  as  there  is 
only  a  single-bearing  rail,  the  whole  system  may  be  reduced  to  a 
skeleton,  leaving  the  sky  view  practically  unobstructed.  It  seems 
to  us,  however,  that  with  trains  at  high  speeds  the  security  provided 
by  the  overhead  rail  with  such  a  construction  is  quite  insufhcient, 
whenit  is  considered  that  thecarsare  continually  in  astate  of  unstable 
ecpiilibrium,  in  contrast  to  that  of  the  Behr  mono-rail,  where  the 
position  is  stable.  Also  much  difficulty  is  likely  to  be  experienced 
Irom  a  gale  of  wind  blowing  against  one  side  of  the  carriages. 

The  accompanying  illustration  shows  a  view  of  the  model  car 
which  was  run  on  an  experimental  track  in  the  temporary  buildings 
on  the  east  side  of  Aldwych,  where  a  public  demonstration  has  ah  o 
been  given  during  the  present  week. 

Such  schemes  are  always  interesting,  but  we  fear  that  Mr. 
Kearney  has  considered  only  a  small  part  of  the  sub  ject  he  has  un- 
dertaken to  reform. 
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H.  K.  LEWIS'S  SCIENTIFIC  LIBRARY. 


The  number  of  text  books  and  technical  subjects  is  now  so  vast 
that  students  and  engineers  in  every  branch  of  applied  science  must 
welcome  any  assistance  rendered  ihem  in  the  selection  of  standard 
works  and  text  bocks  on  the  subjects  in  which  they  are  interested. 
The  average  lending  library  is  liable  to  be  deficient  in  the  classifica- 
tion of  its  stock  of  technical  bocks,  unless  this  is  specially  looked 
after  by  a  librarian  with  seme  technical  experience.  For  this  reason 
there  seems  a  distinct  need  for  a  catalogue  or  list  to  which  a  student 
or  engineer  may  turn  and  find  a  satisfactory  and  easily  accessible 
clapsification  of  the  best  known  technical  books. 

We  have  received  from  Mr.  H.  K.  Lewis,  of  136,  Gower-street, 
London,  W.C.  (close  to  University  College),  a  copy  of  the  complete 
catalogue  of  his  Jledical  and  Scientific  Circulating  Library.  Apart  from 
the  fact  that  this  is  a  volume  of  some  500  pages,  sul)stantially  bound 
in  clotli,  it  will  be  found  to  be  a  singularly  complete  book  of  reference 
to  the  best-known  books  on  general  scientitic  and  medical  subject.*. 
The  greater  portion  of  the  book  is  devoted  to  an  alphabetical  index  of 
authors  and  their  works,  an  arrangement  of  great  assistance  to  the 
reader.  The  majority  of  principal  technical  writers  are  well  known  by 
name  and  are  easily  referred  to  on  ihat  account.  The  alphabetical 
authors'  index  is  followed  by  a  classified  index  of  subjects,  and  it  is  an 
easy  matter  to  find  the  particular  book  required. 

The  applied  science  side  of  the  library  is  \'ery  complete,  and  will 
bear  the  close  inspection  of  engineers  and  electricians.  '  Electrical 
engineering  and  allied  books  have  been  brought  up  to  date,  and  we 
understand  that  every  effort  is  made  to  include  the  latest  books  imme- 
diately upon  publication.  We  notice  that  the  Steam  Turbine  has 
received  special  attention,  and  that  under  this  particular  subject 
nearly  a  dozen  books  are  entered.  Wireless  Telegraphy  is  also  fully 
represented.  Students. of  physics  will  find  a  plentiful  selection  of 
well-known  books,  and  the  subject  of  the  microscope  is  n-ell  looked 
after.  The  books  on  Mining'include  recent  works  on  the  uses  of  elec- 
tricity in  this  province,  and  there  is  also  a  good  list  of  works  on 
mechanics. 

We  may  remind  our  readers  that  by  the  payment  of  a  merely 
nominal  subscription  the  student  can  borrow  any  of  ihe  best-known 
.scientific  books  from  Mr.  H.  K.  Lewis's  library.  It  frequently  happens 
that  students,  and  even  engineers,  are  not  in  a  position  to  purchase 
expensi\e  books,  which  are,  however,  extremely  necessary  in  the  work 
which  they  have  taken  up.  Lewis's  Circulating  Library  will  be  found 
of  immense  service  to  them  in  removing  this  difficulty.  The  facilities 
at  the  disposal  of  the  directors  of  the  library  are  somewhat  excep- 
tional, and  this  fact  w  ill  [irove  of  great  value  to  those  who  require  in- 
formation on  the  subject  of  standard  technical  works.  Not  the  least 
interesting  feature  of  the  library,  which  will  appeal  especially  to  London 
readers,  is  the  reference  section,  where  any  books  listed  in  the  cata- 
logue can  be  in.spected.  The  library  itself  is  conveniently  situated, 
and  is  in  touch  with  the  main  railway  termini,  the  tulies  ami  the 
Metropolitan  Railway,  the  Gower-street  station  practically  adjoining 
the  library.  The  new  catalogue  is  issued  at  2s.  to  subscribers  and 
5s.  to  non-subscribers.  The  annual  subscription  to  the  library  is  from 
one  guinea  per  annum  and  can  be  commenced  at  any  date. 


PARLIAMENTARY  INTELLIGENCE. 


LONDON  ELECTRIC  SUPPLY  BILLS. 

THE  LONDON  ELECTRIC  SUPPLY  (JOINT  COMMITTEE)  BILL. 

On  Tuesd.-iy  Lord  Cromci's  Committee couiMifiiccd  tlio  consiileralion 
of  the  second  of  the  three  liills  submitted  (o  I'MrliamiMit  this  session. 

TlIK  LoNlloN    El.KiTUir    .SlTI'i.V    (.lolNT    CllM  M  ITTKl)  Bl  I.I..    \1  llich    pro 

poses  to  confer  upon  a  joint  committee  of  the  Bromptoii  A  Kensington. 
Central,  Charing  ('ross,  Chelsea,  City  of  London,  County  of  Londcu, 
Kensington  k  Knightsbridge,  I..ondou,  Metropolitan,  Notliug  Hill, 
St.  James',  South  London,  South  Metropolitan  aiul  Weslminsler  Com- 
panies with  represent. ill ves  thereon  of  the  L. ('.('.)  powers  to  purchase, 
lease,  &c.,  the  stations  and  works  of  any  of  tin-  London  elect  ric  supply 
ComiianicH  or  any  dislribuf ing  aulhoritics,  a('(|niic  land  for  extensions, 
purchase  or  sell  electrical  energy,  &c.,  and  make  agreements  foi-  tlic 
taking  over  by  the  Committee  of  any  generation  stations  and  works, 
such  agreements  to  be  subject  to  the  approval  of  the  Hoard  of  Trade. 
The  whole  or  any  part  of  the  consideration  ]i.ivablo  by  the  Com- 
mit tee  by  agreement  with  any  of  the  companies  may  be  satis- 
lie<l  by  the  issue  to  such  company  of  the  stock  of  the  .loint 
CommiMce.  such  Committee,  in  the  event  of  its  tjikiiig  over  tin; 
undertaking  of  any  company  or  distributing  authority,  to  have 
.ill  the  rights  anil  privileges  in  reganl  to  same  as  the  company  or 
authority  from  which  it  is  trnnsferred.  The  Committeo  also  seeks 
poMcrs  to  supply  erieigy  lo  any  aulhorlsed  <Iistribut(ir,  to  lay  iiiaiiis. 
lines  or  Works  for  sueli  purpose  and  lo  purchase  or  erect  and  ocjuip 
trarihfcaiinng  slalums.  The  (Joiumiltceaie  to  be  cotn|)clled  to  give,  on 
and  aft<i  Jan.  1,  1909,  supply  ol  energy  to  any  authotised  distributor 
rc(|uiring  same  at  a  point  witliin  the  hitter's  area  at  which  it  tuny 
reasonably  be  required  at  a  price  not  exceeding  £5  l>cr  annum  per 
kilowatt  of  maxinnnn  dem.and,  and  0'35d.  per  unit  at  high  i)ro.s»ure, 
meaxured  at  the  point  of  delivery  at  the  end  of  the  Committee's  miins, 
the  agreement  to  be  lor  not  less  tlian  seven  years,  and  the  annual  pay- 
ment to  lie  not  less  than  20  per  cent.  ]H;r  annum  on  the  amount  of 
capital  cx|iondituro  incurred  by  the  Joint  Conimitttc  in  making  pro- 


vision for  such  supply  (exclusive  of  generating  plant  and  of  any  main 
already  laid).  It  is  further  provided  that  the  act  .shall  give  the  L.CC. 
or  the  .Joint  Committee,  or  any  companv  or  authority  supplied  by  the 
.Joint  Committee,  the  right  to  make  at  the  expiration  of  seven  years 
a  representation  to  the  Board  of  Trade  that  the  price  or  method  of 
charge  should  be  altered,  and  the  Board  shaU  have  the  right  lo  order 
an  alteration.     The  bill  empowers  the  Committee  to  give  supply  of 
energy  for  haulage  or  traction,  and  for  lighting  vehicles  or  boats  pro- 
pelled   by   electricity,  to   railway's,    tramways,    canals,    navigations, 
docks,  waterworks,  &c. ,  and  gives  similar  powers  to  each  of  the  com- 
bining companies.     E.xceptto  the  extent  provided  by  the  bill,  neither 
the  Electric  Lighting  Acts,  1882  and  1888,  nor  the  schedule  to  the 
Electric  Lighting  (Clauses)  Act,  1899,  shall  apply  to  the  Joint  Com- 
mittee or  to  its  undertaking.     Further,  the  Committee  shall  not  give 
nor   be  bound  to   give  supply  to  distributors   in   areas  ourside   the 
County  of  London  in  which  the  North  Jletropohtan  and  the  Kent 
Electric    Power    Companies,    or    the    Metropolitan,    Charing    Cross 
or    South    Metropolitan    Companies    have   authority   to   supply    to 
authorised   distributors,    except   by   the    consent   of    the   said   com- 
panies.    The  financial  clauses  limit  the  amount  of  capital  to  be  raised 
to  £1,000,000  at  5  per  cent,  interest,  and  such  capital  is  to  be  re- 
deemed by  the  purchasing  authority  at  a  premium  of  10  per  cent,  if  the 
Ijurchase  takes  place  in  1932  or  at  par  if  purchased   in  1952,  and  the 
Joint  Committee  may,  if  they  think  fit,  issue  such  stock  on  the  con- 
dition that  any  additional  stock  w'hieh  may  be  issued  under  a  subse- 
cpaent  act  will  rank   pari  passu.     The  Joint  Committee  is  to  make  a 
sinking  fund  to  provide  for  the  redemption  of  any  stock  issued  within 
42  years  from  the  dates  of  issue  :  the  Committee's  revenue  is  to  be  de- 
voted to  (11  payment  of  interest  on  stock  outstanding,  (2i  payments  to 
sinking  fund,  i3)  repaying  to  companies  guaranteeing  interest  on  the 
Committee's  stock  any  moneys  paid    by  them   in    fulfilment  of  the 
guarantee  of  the  stock  and  (4)  formation  of  and  making  payments  to  a 
reserve  fund.     After  these  provisions  are  satisfied  any  balance  up  to 
2   per   cent,    of  the  .Joint  Committee's  capital  expenditure  shall  be 
divisible  between  the  companies  guaranteeing  the  stock,  in  proportion 
to  their  guarantee,  and  any  balance  then  remaining  will  be  divisible 
as  to  one-third   to  the  companies  and  two-thirds  to  the  distributors 
taking  supply  from  the  Committee.  The  several  London  electric  supply 
companies  or  any  distributing  authoritiesshall  give  supply  for  power  at 
a  maximum  price  of  £4.  10s.  per  annum  per  kilowatt  and  Jd.  per  unit. 
At  the  date  of  purchase  (up  to  1952i  by  the  L.CC  ,  or  other  authority 
authorised   by  Parliament,    the   realisaljle   value  of   the  investments 
representing  the  sinking  fund  shall  be  deducted  from  the  purchase 
price.    It  is  also  provided  that  any  of  the  London  electric  sup|ily  com- 
panies may  enter  into  agreements  to  give  and  take  supplies  from  one 
another,  to  combine  in  erecting  new  or  extended  stations  or  in  laying 
mains,  cables,  &c.,  in  the  management  and  working  of  undertakings, 
in  the  appropriation  and  division  of  receipts,  and  in  the  provision   of 
capital  or  any  matters  incidental  to  any  of  these  purposes. 

The  first  members  of  the  .Joint  Committee  and  the  companies  they 
represent  are  Sir  Irving  Courtenay  (Chelsea  Co.)  and  Messrs.  .1.  R. 
Beeton  (Bromptori  &  Kensington),  W.  F.  Fladgate  (Charing  Cross*, 
.J.  B.  Braithwaite  (City  of  London),  R.  P.  Sellon  (Onuity  of  London', 
R.  Stewart  Bain  (London  Electric),  W.  H.  Cripps  (Metropoliian  ,  anil 
H.  .St.  John  W'inkworth  (South  Metropolitan). 

Mr.  B.\i,FoiR  BRowNf,  K.C.,  in  opening  the  promoters'  case, 
submitted  a  set  of  tables  prepared  on  their  behalf,  which  gave  infor- 
mation or  calculations  on  the  following  mat  ten- : 


Table  I. 


-I'a)>i<ulii)<  o/lhi'  Sir  Principal  Sfalioiis  of  the  Joint 
Commillte  Coiiipaiiies. 


Site  of  station. 


Owning  company. 


Bow  

Bankside 

Wandsworth 

IJcplford 

Willesden    ... 

Blackwall  Point   .South  Metropolitan  Co. 


Charing  Cross  Co 

City  of  London  Co 

County  of  London  Co. 
London  Electric  Co.  .. 
Melropulilan  Co. 


Area  of '  Present 
site,      cajiacity 
Acres.*  i  in  kw. 


7-1 

3  0 
1-8 
3-5 
18  0 
275 


16,000 
24,900 

8.5.0 
17,250 
16,t00 

6,000 


Additional 

Uw.  possible 

in  existing 

building.s. 

10,000 

•      nil 

10,000 

4,000 

7,500 

3,00  ■) 


3615       89,160  I     34,500 


Average  present  capacity,  14,860  kw. 
*  Of  which  14J  acres  is  now  unoccupied  by  buildings. 

Table  II.— (Capacity  of  the  |ilant  in  Ihe  generating  stations  at 
Itiislol,  (il.i.sgow,  l>iverpool,  Leeils.ind  Manelicsl  or.  22  studious,  total 
capacity  14C),'7,S0  kw.,  average  capacity  6,670  kw. 

III. — Average  proportions  which  the  various  items  of  co.st  bear  to 
the  total  cost  of  supplying  cimsumer,  taken  from  account*  of  17  autho- 
iised  distributors  in  London,  of  wliiib  works  costs  are  27°6  (Including 
coal  10-2). 

I \*.  — (.'oinpara(i\e  capital  costs  of  plant  ami  mains  for  load  of 
25,000  kw.  from  steam  t\irbine  platit  (.\)  elected  on  Harking  site  by  n 
new  company  (total  £1,137,630  and  (  H)  by  means  of  six  5,000  kw.  sots 
on  existing  sites  of  present  companies  (total  £843,658). 

V. — ('ompurativo  working  costs  of  the  two  schemes  in  Table  IV., 
the  figures  for  (A)  being  tjikon  at  rate."  proportion, d  to  the  estimated 
figures  in  the  Ijondnn  A  District  Co  's  Table  .\.\IU  ,  although  if  cor- 
riet  for  fc0,000kw.  the  promoters  of  Ihe  .loint  Coinmittoe  Hill  esti. 
mate  that  they  would  be  oxcoodcd  at  25,000  kw.:  (A)  £197,280,  (B) 


THE  ELECTRICIAN,  JUNE  19,  1908. 


383 


SKETCH  MATS  SHOWING  (1)  KXISTING  MAINS  OF  LONDON  SLITLY  COMPANIES  AND  (2)  THE  PUOroSKD 
MAINS  OV  TIIK  LONDON  ELECTKIC  SMl'PLY  JOINT  COMMITTEE. 


Scolo  ol  Miles 
2  4 

■      !      I   :a 


\ '     < 

I  j"  MUNrfHY  OF  COUHfY  C?  LQHDDN  THUS 


-  AHLA  CtrVLRED  BY  BILL  THUS  — ^«„_ 


fXI?TIHC  TRUNK  HKINS  BUONCitlC  TO   bTHEFI  COMPANIES  SHOWN  THUS. 
CEHtRATINC  STATIOMS  SELQNCIKC   TO  CDHPMIES  FBOWOTIHC  BILL  THUS 
OTHER  COMPANItS   IKUS 
•  "  iOCAl  lUTHOBlTIES  THUS 


/•--■i\— /        ;' 

0 

Scale  of  Miles 

2                 4                1, 

JOIHT  MMMinUS  PROPOSED  TRUMK  MAINS  SHOWN  THUS 
CEHERATINC  STATIOflt  BELONCINr.  TO  COMPANIES  PROMOriHO  RILL   THUS. 
.1  >.  ■■  -'    OTHER  COMPANIES  THUS 

■•  "         'i    IStAl  IBTIimiTIH  THUS; 


178,866.  Cost  per  unit  delivered  as  untransformedenertry  (A)0  486d., 
iB)0-441d. 

VI.  — Capacity  and  capital  cost  of  Joint  Cora  mittee's  scheme  for  load 
of  25,000  kw.  :  Existing  plant  available  in  companies'  stations 
10,000 kw.,  new  steam  plant  20,000 kw.  Capital  cost:  New  steam 
plant  £240,000,  transmission  system  £376,002,  total  £616,002.  Total, 
with  engineering,  contingencies  and  preliminary  expenses  £692,202 
=  £23'1  per  kilowatt. 

VII. — Ditto  at  later  sUxge  for  load  of  34, COO  kw.  supplied  by  the  addi- 
tion of  12,000  kw.  ot  gas-driveii  plant,  latter  costinc;  £204, COO,  and 
making  total  capacity  42,000  kw.  Total  capital  cost  (with  additions  to 
transmis.'^ion  .system  and  engineering  and  contingencies)  £934,030 
-£22  2  per  kilowatt. 

Vlll.— Working  costs  of  Joint  Committee's  new  plant  with  load  of 
2S,0C0kw.,  10,000  kw.  being  generated  by  gas  and  15,000  kw.  by  new 
steam  plant.  Total  (including  £65,380  to  cover  intei-est,  depreciation 
and  reserve  fund  and  £2,500  extra  depreciation  on  gas  engines) 
£  155,300  =  0'383d.  per  unit  luiitransformed),  against  0'48od.  per  unit 
from  London  &  District  Co.'s  Barking  station. 

I. \.— Proportion  of  energy  generated  by  etich  section  of  the  plant 
rOEiuireil  for  running  the  total  load  under  tj'pical  conditions.  In  con- 
nection with  this  Tabic,  the  diagram,  Fig.  A,  was  given,  and  shows 


Work  done  by  tmc  various  Sections  of  Plant 


JO  40  50  60 

PcH Cent  LoadPactor 
Fi(i.  A. 

that  plant  cipidilc  of  dealing  with  one-tenth  of  the  maximum  demand 
coidd  be  nni  with  a  load  hictor  of  92'5  jjer  cent,  under  the  typical  con- 
ditions of  load  lepresented  by  the  dotted  curve.  This  section  of  the 
plant  would  generate  40'2  per  cent,  of  the  total  units,  the  remaining 
598  per  cent,  being  generated  by  the  remaining  nine-tenths  of  the 
plant  with  a  load  factor  of  15'3  per  cent.  Similarly  taking  two-tenths 
of  the  plant,  this  would  generate  654  per  cent,  of  the  units  with  a 
load  factor  uf  75'25  per  cent.  The  figures  for  the  entire  plant  show  a 
25'03  per  cent.  load  factor. 


X. — Maximum  prices  at  which  power  consumers  can  obtiiin  low- 
tension  direct  current,  with  load  factors  varying  from  15  to  90,  and 
with  average  hours  of  use  of  maximum  demand  per  annum  varying 
from  1,314  to  7,884,  prices  varying  from  l'5628d.  to  05355d.  per  unit 
in  thecixse  of  the  L.C.C.  1907  Bill  (£6.  15s.,  jilus  0-3?d.),  and  from 
l-322d.  to  0-637d.  in  the  present  bill  (£4.  10s.,  plus  O'Sd.). 

Mr.  BcUfour  Browne,  continuing,  said  the  promoting  companies 
represented  three-fourths  of  the  capital  invested  in  electricity  supply 
in  London.  If  the  bill  were  piissed,  the  undertaking  would  be  a  semi- 
public  one,  and  iniblic  interest  would  be  safeguarded.  The  .loint 
Committee  would  he  under  obligation  to  sup))ly  at  certain  prices.  A 
temporary  suppl\-  to  the  Joint  Committee  was  provided  for,  because 
they  would  not  at  first  have  the  works  to  generate  electricity  them- 
selves. There  was  |jower  to  require  the  com|)anies  to  erect  iilant 
within  five  years  sufficient  to  supply  27,000  kw.  for  the  Joint  Com- 
mittee, and  the  companies  were  to  be  paid  by  the  Committee  for 
working  that  plant.  Two  companies  alone  had  put  at  the  dis- 
posal of  the  .loint  Committee  unoccupied  land  suthcient  to  take 
plant  up  to  11,000  kw.  The  £1,000,000  capitid  was  gu.aranteed  by 
six  companies.  The  promoters  asked  that  the  sinking  fund  should 
be  upon  the  basis  of  42  years,  and  th.at  it  should  be  made  after  paying- 
interest  on  stock  and  before  any  profit  went  to  any  of  the  com- 
panies. The  authorised  distributors  would  get  in  reduction  of  ])rice 
the  two-thirds  of  the  surplus  piofits  referred  to  in  the  bill.  They 
thoTight  they  had  secured  46  per  cent,  of  the  total  supply,  and  the 
demand  could  lie  met  by  additional  plant  of  23v0C0  kw.  If  any  rail- 
ways wanted  current  of  a  special  kind  it  would  be  piovided  by  special 
plant.  They  had  not  much  hope  of  getting  the  tramway  load,  ns  the 
three  large  systems  each  supplied  themselves,  so  that  practically  the 
•loint  Committee's  output  would  consist  ot  part  of  the  load  of  the  exist- 
ing distributors.  The  rate  of  increase  in  demand  was  decreasing,  and 
the  increase  was  partially  provided  for  by  the  companies  and  the  local 
authorities,  and  the  problem  was  how  best  to  provide  for  the  future 
increase  at  less  capital  cost  than  it  could  be  done  under  the  existing 
restrictions  and  at  the  same  time  reduce  the  cost  to  the  consumers  by 
economical  generation.  There  had  been  distinct  piohiliition  of  com- 
bination, but  the  principle  was  now  looked  upon  as  wrong,  for  in  a  bill 
introduced  by  the  Boanl  of  Trade  in  April,  1905,  which  was  not  passed, 
it  was  provided  that  clauses  in  previous  orders  anil  acts  prohibiting 
combination  should  not  be  construed  as  prohibiting  the  taking  or 
giving  of  a  supply  in  bulk.  The  efTect  of  the  present  bill  would  be  to 
concentrate  the  generation  of  the  .solid  load  at  six  large  stations  and 
to  use  the  smaller  stations  in  the  oiitlyiii";  districts  as  peak  load 
stations.  At  present  each  company  had  to  depend  on  its  own  plant 
and  had  to  have  spare  plant  that  would  not  be  necessary  if  it  could 
have  the  spare  plant  of  other  companies  to  u.se  in  times  of  emergency. 
The  present  scheme  would  relieve  17,000  kw.  of  plant  which  was  at 
present  standing  in  reserve,  and  that  would  result  in  production  at  a 
cheaper  rate.  The  question  of  generating  in  bulk  at  large  stations 
had  been  taken  uji  very  early  by  the  various  companies.     The  Metro- 
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politan,  Charing  Cioj.8,  the  St.  Jatnes'  &  Westminster  and  the  Ken- 
sington &  Netting  Hill  companies  had  equipped  stations  with  this 
object,  and  the  result  was  that  electricity  was  now  being  produced  at 
rates  much  cheaper  than  at  the  time  of  Merz's  bill  of  1905. 

Referring  to  Table  I.  counsel  said  a  new  company  coming  into 
the  field  would  not  have  the  advantages  shown  therein  to  assist 
them  in  producing  current  economically.  Some  people  thought 
London  was  in  arrear  in  this  matter,  but  Table  II.  showed  that  the 
average  capacit}'  of  the  stations  in  six  of  the  largest  towns  was  only 
6,670  kw.,  compared  with  uhe  average  of  the  six  London  station.^ 
mentioned  of  14,860  kw.  The  local  authorities  in  the  area  had  a 
capacity  of  52,027  kw.  and  a  large  amount  of  surplus  capacity,  and  if 
the  Joint  Committee  could  relieve  them  of  the  necessity  of  holding  spare 
machines  in  reserve  or  having  duplicate  plant  it  would  enable  them  to 
utilise  their  capital  to  the  fullest  extent.  The  companies'  stations  were 
supplying  direct,  and  the  losses  caused  bj'  supplying  from  a  long  dis- 
tance were  avoided.  Bulk  supply  had  the  disadvantage  of  the  loss  of 
about  15  per  cent,  in  transmission  and  transformation  to  contend  with, 
and  large  economies  would  have  to  take  place  Iiefore  the  present 
supply  could  be  succeeded  b}'  bulk  supply.  If  an  existing  station  took 
supply  either  from  the  Joint  Committee,  or  any  other  bulk  supplj',  all 
the  saving  would  be  its  own  coal  bill,  and  they  would,  of  course,  still 
have  to  pay  a  coal  bill  to  the  bulk  suppliers  in  the  jjrice  for  elec- 
tricity, and  their  capital  charges  and  other  running  charges  would 
still  have  to  be  paid.  If  a  station  were  shut  down  all  the  saving 
that  could  be  efi'ected  would  be  some  reduction  in  the  works  costs 
(given  as  27'6  in  Table  III.),  and  the  effect  would  be  a  reduc- 
tion of  only  5  5  per  cent,  to  the  consumer.  It  was  proposed  to  lay 
trunk  mains  to  connect  the  various  stations,  capable  of  carrying 
30,000 kw.,  and  to  employ  the  three-phase  sjstem,  with  50  cycles 
and  at  10,000  volts  pressure.  The  expenditure  proposed  and  the 
buildings  and  plant  at  their  disposal  would  be  ample  for  five  or 
six  vears.  Theplant  capacity  in  London  was  206,750  kw.,  and  thedemand 
in  1906  was  122,750  kw.,  so  that  there  was  spare  plant  for  85,990  kw. 
Those  figures  referred  to  the  area  in  the  present  bill,  and  the}'  showed 
the  enormous  amount  of  spare  plant,  which  was  all  waste.  Their  Lord- 
ships had  heard  from  some  manufacturers  that  electricity  was  not  the 
power  they  wanted,  and  the  increase  in  the  demand  for  electric  light 
would  certainly  be  less  in  the  future,  and  they  had  also  heard  that 
only  one-third  of  the  energy  consumed  by  carbon  filament  lamps  would 
be  rei|uired  to  give  the  same  light  by  metallic  filament  lamps.  If  he 
admitted  that  the  London  &  District  Co.'s  figures  for  the  60,000  kw. 
were  correct,  for  the  25,000  kw.  the  Joint  Committee's  was  the  cheapest 
method  of  supply  for  the  25,000  kw. 

In  reply  to  Lord  Welby,  Mr.  Bai-four  Browse  said  the  Joint 
Committee  calculated  that  with  the  guarantee  of  the  six  big  com- 
panies they  could  get  their  money  at  4  per  cent.,  but  that  the  London 
ifi  District  Co.  would  not  be  able  to  obtain  money  under  8  or  10  |>er 
cent.  It  would  (he  said"  be  rash  to  provide  for  a  scheme  for  anything 
like  60,000  kw.  or  120,000  kw. 

Counsel  continued  :  They  did  nob  at  present  know  the  last  of 
economical  generation  of  electricity.  By  the  use  of  economical  oil 
engines  the  cost  of  generating  had  been  found  to  work  out  at  as  low 
as0'339d.,  against  tTie  District  Co.'s  figure  of  0'48d.  Other  engines 
had  also  given  good  results.  The  Joint  Committee  would  be  prepared 
to  supply  52,000  kw.  by  means  of  the  works  which  would  be  carried 
out  under  their  scheme,  and  they  asked  the  Committee  to  modify  the 
|iurcliase  power  that  existed  over  certain  of  the  companies'  works  at 
jH'cscnt. 

In  reply  to  questions  by  the  Chairman,  Mr.  Bai.foih  Browxb  said 
they  were  not  asking  a  farthing  more  for  the  com|)anies'  concerns  at 
193^  than  what  they  would  get  under  the  general  act  of  1888,  but  with 
reganl  to  the  i:l,000,COO  capital,  it  the  purchaser  came  in  at  1932  they 
asked  to  be  recou|icd  for  the  profit  they  would  have  made  between 
1932  and  1952,  and  that  would  be  decided  by  arbitration.  The  local 
authorities  could  only  [iurchase  undertakings  within  their  district,  and 
the  Joint  Committee  propose<l  to  make  purchasal>le  the  unpur(;h.as- 
uble  parts.  Any  station  transferred  to  the  .Joint  (.'onnnittec  would 
cease  tn  be  the  property  of  the  com[)any,  and  would  be  jiurchasable 
under  the  bill.  If  the  L.C.C.  or  other  body  were  constituted  the  pur- 
chasing authority  the  |)romolcrs  did  not  want  to  take  away  from  the 
local  authorities  the  right  to  purchase  the  distributing  portions  of  the 
undertaking,  and  the  bill  would  simjjlify  this.  If  local  authorities 
cho're  to  become  guarantors  of  the  Joint  (Jommittoe's  stock  they 
would  have  the  privilege.  If  such  a  scheme  as  the  London  A  District 
Co.  had  put  before  the  Committee  ultimately  proved  to  be  the  best 
the  c<impanies  would  be  in  a  position  to  carry  it  out  The  (piestion  of 
obscili'to  plant  did  not  arise  in  their  case,  as  the  sinking  fund  provided 
for  that.  The  pnrcha.se  would  be  at  the  "  then  value,  '  wliitlicr  pur 
chased  in  1932  or  1952.  He  a.skoil  the  Comtniltee  to  say  that  this  was 
a  practi<.'able  scheme. 

Mr.  .1.  S.  HiciiKiKi.D,  chief  engineer  to  the  Metropolitan  Electric 
Su|)ply  Co.,  examined  by  Mr.  C.  A.  Crijips,  K.C.,  said  u  largo  number 
of  power  userit  in  the  London  ureu  idready  took  electricity,  !.ut  about 
200,000  II  !•.  was  still  unMu|>plied.  Tosupply  thisdcmandofliOO,003  li.r., 
which  would  not  all  lie  rei|uiied  at  one  time,  32,000  kw.  would,  he  esti- 
mated, sulliic.  The  roinpanies  lia<l  sullicicnt  plant  lor  the  growth  nf 
the  demand  in  tlie  imnicdiato  future.  This  growth  in  the  area  covered 
liy  the  bill  was  on  an  average  9.799  kw.  per  ainium  for  the  three  years 
1904  1906.  In  1907  it  was  8,464  kw.  The  rllllerenrc  between  9,799  kw. 
anri  the  figure  of  13,6C0kw.  given  by  the  London  &  District  Co.  was 
probably  due  to  the  difference  in  the  area.  The  effect  of  the  |)resent 
scheme  woulil  be  to  give  a  larger  margin  of  distributing  mains  for 
]ioHcr  supply.  Ho  liad  calcululod  that  the  averago  lo.ss  if  they  had 
one  largo  centre  for  generation  and  carriol  the  energy  long  distJiiiccs 


would  be  15  per  cent.,  and  great  economy  would  be  necessary  to  over- 
come loss  of  that  character.  The  first  thing  to  be  considered  was 
whether  the  economy  in  generating  would  make  up  for  the  loss  in 
transmission.  Works  costs  (27'6)  in  Table  III.  was  the  only  item  in 
which  economies  could  be  introduced,  except  a  slight  .saving  in  manage- 
ment. The  total  load  in  the  area,  apart  from  the  other  bulk  supplies, 
was  206,750  kw.,  and  the  furplus  plant  was  too  large  having  regard 
to  the  load.  Ho  thought  they  could  reduce  the  working  expenses  and 
jirovide  for  additional  demands  at  a  lower  price  than  could  be  done 
under  existing  conditions.  The  first  map  he  now  handed  in  itiec  p.  383) 
showed  the  positions  of  existing  inains  and  the  second  map  the  mains 
which  the  Joint  Committee  proposed  to  lay.  Some  of  the  existing 
mains  went  through  the  areas  of  local  authorities,  and  supiJies  re- 
quired by  the  local  authorities  would  be  given  from  those  mains. 
Additional  (ilant  could  be  putin  theexistingstations.  which  would  bring 
the  supply  up  to  34,500  kw.,  and  a  third  stage  would  include  the  erec- 
tion of  new  buildings  and  plant  on  e.visting  site.-^,  and  w.ould  provide  for 
supplying  52,000  kw.  in  all.  The  South  Metropolitan,  the  Bankside 
and  the  NVandsworth  stations  were  on  the  river,  and  would  be  in  the 
same  position  in  that  respect  as  Barking  station.  He  estimated 
the  Joint  Committee's  scheme  would  show  a  large  saving  compared 
with  the  London  &  District  scheme.  The  working  costs  (Table  V.) 
of  the  Joint  Committee's  scheme  for  25,100  kw.  would  lie  0'441d.  per 
unit  for  untransformed  energy,  against  0-486d.  under  the  London  & 
District  scheme.  They  had  put  capital  charges  at  7  per  cent,  in  one 
case  and  8  per  cent,  in  the  other.  Their  capital  cost  would  be  £23"1 
per  kilowatt.  If  three  12,000  kw.  units  were  adopted,  as  in  the  London 
&  District  scheme,  one  would  be  wanted  as  spare.  There  was,  in  his 
view,  a  good  deal  of  doubt  as  to  the  best  method  of  generation  in  the 
future,  and  there  was  no  question'  that  gas  engines  would  come  into 
use  for  electric  supply  purposes.  The  Charing  Cross  Co.  were  putting 
down  engines  for  driving  by  heavy  oil.  The  figures  he  had  obtained 
from  that  company  showed  the  cost  of  generation  by  oil  engines  to  be 
under  0'4d.  per  unit,  which  was  \'ery  low.  Mr.  Parshall  had  given  the 
estimated  coal  used  «ith  steam  plant  at  26 lb.  per  unit.  He  (witness) 
estimated  the  coal  used  \vith  gas  engines  at  l'71b.  per  unit,  and  they 
also  got  a  bye  product.  The  use  of  gas  engines  would  reduce  the  cost 
per  unit  delivered  as  untransformed  energy  to  0'383d.  per  unit,  com- 
pared with  the  new  company's  estimate  of  b'486d.  About  65  percent, 
of  coal  would  be  consumed  with  gas  engines  comparetl  with  turbines. 
There  would  be  no  difficulty  in  linking  together  the  six  large  station.? 
in  Table  I.,  and  they  would  supply  through  the  existing  mains.  With 
the  solid  load  economy  in  working  was  more  important  than  the  cjues- 
tion  of  capital  charge,  and  cost  of  distribution  was  of  more  importance 
than  cost  of  coal.  Their  scheme  would  give  sufficient  security,  be- 
cause every  district  would  be  able  to  get  supply  from  two  sLatiuns. 

By  Mr.  ihia;,  K.C.  (for  City  of  London i  :  He  thought  the  public 
were  satisBcd  with  what  the  companies  were  doing,  but  the  Joint 
Committee  could  do  better,  as  they  would  Vie  able  to  supply  at  a  lower 
l)rice. 

By  Mr.  Williams  (for  .Stepney  l :  The  companies  represented  on  the 
.Joint  Committee  had  op|>osed  all  the  power  bills  in  the  last  five  years 
on  the  giound  that  a  power  company  should  not  be  allowed  to  come 
in  and  comi>ete  with  them.  With  regard  to  the  |>ower  asked  for  by 
the  Joint  Committee  in  clause  35  to  supply  current  to  railways,  tram- 
ways and  docks,  the  local  authorities  couUl  not  supjily  railways  for 
haulage  or  traction. 

By  Mr.  Talbot,  K.C  (for  the  promoters  of  the  London  it  District 
Bill):  The  Joint  Committee  intended  to  supply  in  the  whole  of  the 
area  shown  in  the  maps,  except  that  they  could  not  supply  in  areas 
where  bulk  supply  (xiwers  were  already  in  existence  without  the  con- 
sent of  the  body  having  such  powers.  Up  to  25,000  kw.  the  liOndon 
&  District  Co.  could  not  compete  with  the  Joint  Committee's  urices. 

On  Wednesday,  Mr. Wi'.iniKRf.i'UN,  K.C.  (for  Croydon)  said  bedidnot 
propose  to  cross-examine  Mr.  Highticld  nor  to  tivkc  any  part  in  the 
preamble,  as  the  i>romoters  of  this  liill  did  not  prO[)OS3  to  compote  in 
any  area  without  the  consent  of  the  local  aiitliority. 

ilr.  HiiMiKiKLo's  cross  exainiiuition  by  .Mr  Talbot  was  then  con- 
tinued. He  said  it  was  not  propcsed  that  all  the  six  stjitions  should 
be  in  a  position  to  supply  in  any  jmrt  of  the  area  Kach  district  could 
be  supplied  from  two  stations,  lie  thought  three  phase  the  best  sys- 
tem for  the  purpose.  He  agreed  that  linking  up  was  a  misleading 
term.  They  could  go  on  some  lime  without  riil;irging  the  stations. 
He  could  not  say  when  the  plant  would  be  put  m  at  each  of  the  stJiti')n.s. 
Largo  gas  engine  sets  were  successfiillN'  run  in  p.irallel  at  the  Westing- 
house  works  and  in  (Juorii.sey.  He  was  not  quite  au  fait  with  the 
■lohaniiesburg  undertaking,  where  the  gas  system  had  been  given  up. 
The  authorised  distributor  could  demand  current  at  £5  per  kilowatt 
and  3''5il.  per  unit,  and  the  consumer  woidd  get  it  at  14.  10s.  an<l 
0'5il.  The  distributor  would  make  a  profit,  because  a  diversity  factor 
of  4  had  to  be  t.jiUen  into  consitleration.  <,as  plant  in  units  tif  .about 
1,000  n.r  wouhl  probably  be  erei'ted  at  Wiilesden  and  Bow.  The 
plant  at  Kankside  wiut  suitable  for  bulk  supply  in  the  immediate 
neighbourhood. 

Cross-examined  by  Mr.  Hahtkh  (for  Middlesex  Coui.ty  Council): 
He  was  not  entirely  responsible  for  thi>  selection  of  the  area.  They 
liJid  i'Xcluded  the  ai'ca  in  whi<'h  bulk  sup|tl\  powers  existed.  Tliey  could 
not  supply  in  the  bulk  com p-'Oiies' arras  without  the  companies"  eon- 
sent.  The  West  Middlesex  bulk  undertaking  of  (he  .\Ictio|Hilitan  Co. 
could  not  be  purchased  by  anybody.  The  Joint  Ciuniiiitt«r*s  under- 
t.'iking,  if  the  bill  were  passed,  could  be  purchased  by  the  L.C.C, 
and  there  would  also  be  the  com|«uiy's  distributing  uiidcrtAking  in 
l.oiiilon. 

Ke-exaniined  by  Mr.  Balfoiii  Bui>»  sk  :  The  12,000kw.  units  would 
not   1k!  so  economical   as  the  5,000kw.  units.     Deptford  ami  Wands. 
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w«r!li  hull  e\-crv  ixdvaiitage  that  Barking  possessed  by  being  situated 
oil  the  river,  iiiid,  iissumiiig  the  District  C'o.'s  scheme  were  found  at 
the  end  of  six  years  to  be  the  rii;ht  one,  the  Joint  Committee  would  be 
in  n  lietter  position  than  the  coni|)any  to  carry  it  out. 

In  replv  to  the  Chairman,  Witness  said  it  was  proposed  at  first  to 
add  phiiit  for  supply  in  the  companies'  own  areas  and  afterwards  to 
hiy  mains  fur  extensions  out.side.  They  would  require  about  £700,000 
in  the  first  thiee  or  four  yeiirs. 

Mr.  .biHN  Con  v<  hku  (jreneral  manager  of  Metrojiolitan  Electric  Sup- 
ply Co.)  examined  liy  Air.  Tylilcsley  .Tones,  said  the  hitherto  exist- 
in*'  prohibition  of  combination  hat!  rcs'.dte<l  in  a  large  number  of 
separate  undertakings,  and  this  biil  aft'orded  the  best  means  of  unili- 
cati  n  of  the  supply  for  London.  It  would  utilise  to  the  fullest  extent 
the  pie-'sent  u.eans  of  fjencration,  and  would  share  the  benefit  with  the 
public  throuudi  the  authori,-*ed  distrilmtors.  Two  seats  on  the  Joint 
Conuuil  lee  were  offered  to  the  L  C.C,  arid  means  were  also  provided 
by  which  any  distributor  niijrht  be  representeil  upon  it.  Clause  29 
did  not  appear  to  restrict  the  .loint  Committee  to  acquiring  stations 
authorised  by  Act  of  Parliament.  They  would  be  able  to  take  over 
any  station.  Agreements  hatl  been  entered  into  bj'  live  companies  to 
place  at  the  disposal  of  the  .Toint  Committee  plant  of  an  aggregate  of 
lO.COOkw.  The  ('ountv  of  London  Co.'s  agreement  (a  tj'pical  example) 
agreed  to  supply  3.0Cbkw.  in  1S09,  3,C00kw.  in  1910  and  2,0C0kw. 
in  191L  The  Joint  Committee  might  call  upon  the  company 
at  any  time  within  t'we  years  to  erect  5,000  kw.  of  turbine  machinery. 
There  w:vs  room  for  a  further  10,000  kw.  in  all  in  the  County  Co.'s 
works.  He  thought  they  would  certainly  l)e  able  to  raise  the  £1,000,000 
capiUil  at  4  per  cent.  Of  course,  the  guaranteeing  companies  would 
take  care  the  capital  was  raiseil  as  cheaply  as  possible.  The  bill  had 
been  approved  by  the  shareholders  of  the  companies.  Central  Electric 
Supply  Co.'s  debenture  stock,  guaranteed  in  a  similar  way,  was  a 
4  |jcr  cent,  debenture  stock,  and  on  Ajiril  30  last  was  quoted  98-101, 
or  practically  par.  In  regard  to  the  application  of  the  revenue  of  the 
Joint  Committee  derived  fiom  the  authorised  distributors  to  whom 
supply  was  given,  the  first  charge  was  in  payment  of  the  interest  on 
the  Joint  Committee  stock  ;  second,  sinking  fund  on  the  42  years' 
basis  ;  third,  repayment  to  the  guaranteeing  companies  of  interest 
on  moneys  paid  by  them  in  fulfilment  of  their  guarantee  ;  and,  after 
forming  a  reserve  fund,  any  balance  of  revenue  uu  to  2  per  cent,  upon 
the  cajjital  expended  by  the  Joint  Committee  would  be  divisible  be- 
tween the  companies  giuiranteeing  the  stock.  Any  excess  bej'ond  the 
2  per  cent,  would  be  divided  in  the  proportion  of  one-third  to  the 
guaranteeing  companies  and  two-thirds  to  the  authorised  distri- 
butors t:\king  a  supply  of  energy  from  the  Committee.  He 
considered  jjarchase  at  1932  too  sliort  a  period  to  enable  the 
necessary  capital  to  be  raised,  and  had,  therefore,  fixed  the 
purchase  at  42  years  from  .January  1,  1910,  but  had  preserve<l 
tlie  1932  purchase  on  special  terras  as  regarded  the  Committee's 
undertaking.  They  proposed  to  confer  the  jjurchase  powers  on  the 
London  Count}'  Council  or  any  other  public  authority  authorised  by 
rarliamcnt.  It  had  long  been  recognised  that  the  general  powers  of 
purchase  under  the  Electric  Lighting  Act,  1888,  required  some  altera- 
tion, and  the  scheine  proiiounded  in  their  purchase  clause  would  en- 
able them,  at  the  periods  mentioned,  to  hand  over  to  the  purchasing 
authorities  a  unified  system  of  generation  and  distribution.  In  regard 
to  clause  35,  providing  for  the  supply  of  energy  for  railways,  &c  ,  this 
had  been  inserted  in  a  large  number  of  acts  to  provide  for  the  case  of 
a  railivay  partly  within  and  partly  without  the  area  of  supply  of  the 
company  dealt  with,  and  was  in  the  acts  of  the  North  Metropolitan, 
the  County  of  London  and  the  Metropolitan  companies.  Clause  42 
imposeil  upon  existing  authorised  distributors  a  reduced  maximum 
price  for  the  supply  of  power.  At  present  there  was  an  ordinary 
maximum  price  in  London  for  all  kinds  of  supply,  and  they  proposed 
substituting  a  maximum  of  £4.  10s.  per  kilowatt  and  O'Sd.  per  unit  for 
the  existing  maximum  so  far  as  power  was  concerned. 

Cro.ss  examined  by  Mr.  FitzOkkald  :  There  were  14  companies  in 
London,  including  the  Central  Electric  Supply  Co.,  and  about  26  dis- 
tributing authorities,  and  under  the  bill  the  Joint  Committee  might 
consist  of  as  many  as  40  members.  If  there  was  any  disagreement 
the  matter  went  to  arbitration. 

B}'  Mr.  Ci.EASF. :  Clause  33  provided  for  supply  to  authorised  distri- 
butors at  the  lowest  maximum  ever  inserted  in  any  supply  act,  and 
clause  42  proviiled  for  a  fair  and  reasonable  selling  maximum.  The 
existing  companies  could  meet  the  demand  by  extending  their  works, 
but  in  1906  the  Select  Committee  had  said  that  there  should  be  one 
large  conirolling  body,  and  their  .scheme  was,  in  his  opinion,  the  best 
for  providing  one  large  and  c<»mprehensive  system  such  as  the  Select 
Committee  indicated  in  their  report.  Under  the  present  bill  a  cheaper 
supply  of  energy  couhl  be  given,  and  be  given  more  securely,  than 
under  the  scheme  of  the  London  &  District  Supply  Bill  with  the 
station  at  Barking. 

Yesterday  (Thursday)  Mr.  CoNACilEB,  cross-examined  by  Mr.  Cane, 
agreed  that  there  had  in  the  past  been  a  disinclination  on  the  part  of 
local  authorities  to  take  electrical  supply.  They  offered  an  opportunity 
to  the  local  authorities  to  be  representcfl  on  the  .Joint  Committee  in 
order  that  any  distrust  might  be  obviated.  The  same  representation 
was  given  to  all  local  authorities,  large  or  small. 

By  Mr.  Mcjkten  :  The  Charing  Cross  Co.  had  powers  to  supply 
West  ll.am  ('or|>or:ition.  He  accepted  counsel's  statement  that  the 
approval  of  West  Ham  Cor|ioration  had  had  to  be  obtained  and  that 
this  was  given  on  the  umlerstanding  that  the  company  would  not 
compete  with  the  local  authority.  He  did  not  see  how,  under  the 
present  scheme,  they  would  be  authorised  to  compete.  In  regard  to 
clause  35,  he  di<l  not  think  they  coul  I  undertake  not  to  give  a  supply 
to  any  railway,  tramway,  kc,  within   the   borough,   but  he  thought 


they  would  be  willing  to  exclude  a  dock  which  was  situat3  entirely 
within  the  precincts  of  the  borough.  In  regard  to  railw.ays  running 
through  the  borough,  there  was  no  dillerence  between  giving  a  supply 
outside  the  borough  am!  giving  the  supply  at  convenient  points  in  the 
borough. 

By  Mr.  WiM.iAMs:  In  regard  to  tbo  lighting  of  vehicles  or  boats 
drawn  or  pro|)elled  by  electricity,  this  was  an  essential  part  of  the 
scheme  for  supplying  railways,  &c.  They  wouUl  not  be  able  to  com- 
|iete  for  the  lighting  of  .my  building,  station,  &c.  Out  of  the  charge 
of  £4.  10s.  per  kilowatt  Stepney  would  have  to  provide  for  cost  of  dis- 
tribution, which  might  go  up  to  50  per  cent,  of  the  actual  cost.  He 
was  not  prepared  to  strike  clause  42  out  of  the  bill. 

By  Mr.  Harpkr  :  The  North  Metropolitan  Co.  adequ.ately  served  the 
portion  of  the  area  situate  in  Middlesex.  Tliey  desired  to  supplement 
the  supply  of  the  North  Metropolitan  (Jo.,  with  the  company's  coii- 
.seiit.  He  thoughi  the  districts  outside  London  on  the  North  would  bo 
well  served  by  the  Willesden  and  West  Ham  stations. 

Re  examined  by  Mr.  Tyldesdey  Jones  :  If  the  local  authorities  wanted 
a  voice  in  the  appointment  of  the  first  standing  arbitrator,  by  giving 
notice  in  time  they  would  be  represented  at  the  first  meeting.  The  six 
companies  would  have  six  representatives  vv'ith  one  vote  each.  There 
might  be  more  local  authorities  than  companies  represented,  and  if 
so,  as  they  would  also  have  one  vote  each,  they  would  actually  be  in 
a  majority.  Clause  42  was  different  to  clause  35  of  the  L.C.C.  1936 
bill,  which  enabled  the  price  for  power  supply  to  be  altered  Irom  time 
to  time  at  the  instance  of  the  Council.  Their  clause  42  proposed  to  fix 
a  price  for  power  throughout  London,  and  they  stated  the  price  in  the 
bill.  The  present  bill  had  been  prepared  before  they  heard  of  the 
London  &  District  bill.  Whatever  the  fate  of  the  other  bill,  his  pro- 
moters had  every  intention  of  proceeding  with  their  bill.  He  did  not 
think  there  would  bo  any  friction  on  the  .Joint  Committee. 

Mr.  .J.  B.  Braithwaite  (chairman  of  the  City  of  London  &  County 
of  London  Electric  Lighting  Cos.,  &c.,  also  gave  evi<lenca  yesterd.iy, 
and  was  followed  by  Mr.  W.  F.  Fi.aiicatio  (chairman  of  the  Charing 
Cross,  West  End  &  City  Electric  Lighting  Corpn.,  Ac),  whose  evi- 
dence was  concluded,  and  the  Committee  adjourned  until  this  (Fri- 
day) morning.  The  remainder  of  yesterday's  evidence  will  be  given 
in  our  next  issue. 


BOARD  OF  TRADE  AUDIT  OF  ELECTRIC  LIGHTING 
ACCOUNTS. 

In  the  House  of  Commons  last  week,  Mr.  Ciiio/./.a-Money-  asked  if 
the  Board  of  Trade  had  decided  in  future  to  accept  the  audit  of  elec- 
tric lighting  companies' own  auditors  as  sufficient  for  the  purposes  of 
a  "  public  audit"  under  the  Electric  Lighting  Act  ;  and,  if  so,  upon 
what  grounds  such  decision  bad  been  made. 

In  reply,  Mr.  W.  Cihtrohii.i,  said  there  was  .some  misapprehension 
as  to  the  action  taken  by  the  Board  of  Trade  in  regard  to  the  audit  of 
the  accounts  of  electric  lighting  companies.  The  Board  continue  to 
carry  out  their  statutory  dutj'  of  appointing  official  auditors,  who  are 
specially  instructed  to  direct  their  attention  to  the  protection  of  the 
interests  of  the  consumers  and  of  the  possible  pur-hasing  authority, 
and  who  are  responsible  for  this  audit  to  the  Board  of  Trade.  The 
official  auditors  appointed  by  the  Board  to  audit  the  accounts  of 
electric  ligliting  companies  for  1907  are  professional  accountants  who 
are  in  a  good  many  cases,  but  by  no  means  in  all,  identical  with  the 
shaieholders  amlitors.  This  practice  hatl  not,  however,  been  adojited 
in  any  case  where  the  local  authority  was  empowered  to  purchase  the 
undertaking  .at  a  price  dependent  on  the  amount  of  capital  expendi- 
ture. He  would  watch  the  progress  of  the  arrangement  carefully  in 
case  it  should  be  necessary  to  make  any  change. 


LEGAL  INTELLIGENCE. 

Reynolds  v.  Lanarkshire  Tramways  Co. 

Last  week  in  the  Court  of  Session,  Edinburgh,  Lord  Dundas  de- 
livered judgment  in  this  action  by  pUiintiff  to  recover  from  defendants 
£500  damages  for  personal  injuries. 

It  appeared  that  aliout  5:3Ua.m.  of  August  3,  1907,  pursuer  boarded 
one  of  defenders'  cars  between  Cambuslang  and  Motherwell.  The 
platform  was  crowded  with  passengers  and  pursuer  was  thereby  com- 
pelled to  stand  partly  on  the  platform  and  partly  on  the  step.  His  left 
hand  was  on  the  brass  rod  at  the  rear  <if  the  car.  His  fare  was  col- 
lected while  standing  there,  and  he  averred  that  immediately  after  he 
received  a  severe  electric  shock  which  rondereil  him  unconscious,  and 
he  fell  on  to  the  roadw.ay  and  was  seriously  an<l  permanently  injured. 
Defenders  denieil  fault  and  stated  that  pursuer  was  injured  through 
falling  when  attempting  to  board  the  car  while  in  motion.  They 
further  alleged  that  the  injuries  were  grossly  exaggerateii.  The  car 
was  a  workmen's  car  with  cheap  fares,  and  they  pleailed  that  compen- 
sation by  a  passenger  on  such  a  car  was  limited  to  £100. 

Lord  Di'NDAs  a.s.soilzied  defenders,  and  found  them  entitled  to  ex- 
penses. His  Lordship  said  he  should  be  prepared  to  find  that  pursuer 
did  receive  some  kind  of  slight  shock  on  the  car,  but  that  it  was  not 
such  as  li.ad  been  described  by  him  or  bis  witnesses.  Pursuer's  aver- 
ments of  negligence  were  vague,  and  the  case  had  not  been  m.ide  out 
at  firoof.  The  pursuer  could  not  recover  damages  unless  he  proved 
defenders  at  fault,  as  the  fact  of  the  accident  did  not  per  se  prove 
fault.  Defenders  had,  in  his  judgment,  satisfactorily  proved  that 
all    pro[>er    precautions    were    takeu    .against    accident.      It    might 
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be  matter  for  regret  that  pursuer  should  have  met  with  an 
accident,  although  upon  the  evidence  his  Lordship  did  not  think 
it  was  shown  to  have  lieen  a  severe  one  or  to  have  been  the 
cause  to  anv  considerable  extent  of  the  present  unsatisfactory 
state  of  his  health  and  noivons  system.  It  would,  his  lordship  thought, 
give  rise  to  trrave  nijustice  if  a  company  like  defenders  were  to  beheld 
liable  in  damages  for  every  accident  which  might  occur  in  the  course 
of  their  business,  even  it  no  fault  was  proved,  and  they  had  taken  all 
reasonable  pains  to  provide  for  the  safety  of  their  passengers.  In  tlie 
view  which  lie  took  of  the  case  it  was  not  necessary  to  consider  or  de- 
cide a  separate  eround  of  defence  based  upon  an  alleged  infringement 
by  the  pursuer  of  the  terms  of  the  company's  bye-laws. 


Workmen's  Compensation. 

At  Taunton  County  Court  ou  Tuesday  Judge  Beresford  heard  argu- 
ments in  the  application  of  Clara  Escott  (widow,  Minehead)  for  an 
award  against  the  Minehead  Electric  Supply  Co.  (Ltd.)  in  respect  of 
the  death  of  James  Escott,  a  labourer  employed  liy  the  company,  hus- 
band of  applicant.  It  was  alleged  that  Escott's  death  was  due  to  car- 
bon monoxide  poisoning  in  the  course  of  his  employment.  The  claim 
was  for  £156. 

It  was  stated  that  at  the  Minehead  Electric  Supply  Co.'s  station 
there  was  gas  jiroducer  plant,  and  it  was  alleged  by  applicant  that 
respondents  did  not  provide  a  proper  exhaust  to  carry  awa}- the  fumes  : 
that  carbon  monoxide  accumnlateil  gradually  in  deceased's  system 
by  inhalation  extending  over  a  long  period,  leading  to  his  deatli,  which 
was  certified  as  being  due  to  "carbon  monoxid?  poisoning  and  hemor- 
rhage.'' Since  the  occurrence  the  company  had  had  (it  was  alleged^ 
an  exhaust  pipe  carried  through  the  room. 

Mr.  Cl.ikke  (for  applicant)  contended  that  death  was  due  to  an  acci- 
dent which  came  under  the  act,  and  that  applicant  was  entitled  to 
compensation. 

Mr.  Wethered  (for  the  Company)  submitted  that  it  had  not  been 
shown  that  death  was  occasioned  bj'  .any  disease  scheduled  under  the 
statute.  The  doctor's  opinion  was  that  it  was  quite  impossible  to  fix 
any  date  on  wliich  deceased  was  poisoned.  Carbon  monoxide  was  not 
mentioned  in  the  schedule. 

Mr,  Cl,\rke  contended  that  carbon  monoxide  might  be  classed  with 
carbon  bi-sulphide,  which  was  scheduled. 

Mr.  Wetiiered  argued  that  there  was  no  evidence  to  show  that  the 
generation  of  electric  current  included  the  production  of  carbon 
monoxide. 

His  Honour  said  he  would  like  to  have  a  medical  opinion  whether 
carbon  monoxide  might  be  classed  with  carbon  bisulphide.  He  ^\  as 
sorry  for  the  widow,  iiut  he  was  afraid  he  must  decide  against  her. 

Mr,  Clarke  .asked  that  the  matter  should  stand  over  until  the  next 
com-t,  and  if  in  the  meantmie  he  (Mr,  Clarke)  ascertained  from  a 
chemist  that  carbon  monoxide  did  not  come  within  the  schedule  he 
would  accept  his  honour's  decision. 

This  suggestion  was  adopted. 


MUNICIPAL,  FOREIGN  &  GENERAL  NOTES. 

^ 

APPOINTMENTS  VACANT  AND  FILLED. 

The  Electrical  committee  of  the  City  of  Bristol  invite  applica- 
tions for  the  position  of  charge  engineer  at  their  Avonmouth  sub- 
station. The  plant  consists  at  present  of  two  .000  kw.  and  one 
iiOO  kw.  I'eebles-La  Cour  motor-converters  (6,000  volts  three  phase). 
Preference  will  be  given  to  applicant  who  has  had  experience  with 
similar  plant.  Salary  'i.'Js.  per  week,  rising  to  S.'js.  per  week.  See 
an  advertisement. 

An  engineer  is  required  for  a  company  now  forming.  Salary 
i:400  rising  to  £700,  to  a  thoroughly  capable  and  qualified  man. 
(■erman  and  French  advantageous. 

An  engineer  m  charge  is  wanted  to  superintend  boilers  and  heat, 
ing  apparatus,  electric  wiring  installation,  lifts,  telephones,  bells,  iVc. 
at  the  Charing  Cross  Hospital,  Agar-streot,  W.C.  Applications  to 
the  Secretary  by  2Uh  inat.     See  also  an  advertisement. 

A  draughtsman  is  recjuired  for  wirolosa  telegraph  and  telephone 
apparatus.  Salary  SllVJ  per  month.  Applications  to  the  National 
j;iectric  Signalling  Co.,  Brant  Kock,  MassachnsettB,  U.S.A.  See 
advertisement. 

Worcester  ICducation  committee  reipiiro  a  headmaster  to  take 
charge  of  the  \ictoria  Institute  evening  and  continuation  schools. 
Salary  4'200  per  annum,  rising  by  annual  increments  of  i'1'2.  10a. 
to  .t2.')0.  Applications  to  the  Secretary  for  Higher  l')ducation  by 
June  22. 


Mr.  J.  K,  Itonoghue,  chief  assistant  electrical  engineer  to  Sydney 
(N.S.W.)  Council,  recently  resigned  to  take  up  a  position  with  the 
now  I'almain  Lighting  (^o.,  and  the  city  electrical  engineer  (Mr. 
Mackay)  rcconmicnded  the  appointment,  on  six  months'  trial,  of 
the  senior  assistant  (Mr.  \  ino  Hall)  as  his  succossor,  but  llio  I'.lcc- 
tric  lilghting  committee  decided  to  invito  applications  from  other 
persons  in  the  Commonwcaltli  and  New  /^oaland. 


Mr.  Arthur  E.  Cotterell,  assistant  provincial  superintendent  for 
the  Midlands  of  the  National  Telephone  Co.,  will  at  an  early  date 
be  leaving  Birmingham  for  London  to  take  up  a  similar  position  of 
wider  responsibility  in  the  southern  province.  Mr.  John  Scott,  at 
present  district  manager  of  the  company  at  Manchester,  will  suc- 
ceed Mr.  Cotterell  in  Birmingham. 

Mr.  \.  V.  Mason,  who  has  been  manager  of  the  Devonport  & 
District  Tramways  Co.  for  Ih  years,  has  been  appointed  general 
manager  of  the  Sotith  Metropolitan  Electric  Tramways  &  Lighting 
Co.'s  tramways  at  Sutton.  At  Devonport  Mr.  Mason  will  be  suc- 
ceeded by  Mr.  C.  'W.  Dnrnford,  engineer  to  the  South  Metropolitan  Co. 

EDUCATIONAL  NOTICES. 

Faraday  House. — A  series  of  lectures  on  "The  General  Principles 
involved  in  the  Economical  Production  of  Electrical  Power''  will 
be  delivered  by  Mr.  H.  M.  Hobart,  M.I.C.E.,  to  the  students  of 
Faraday  House,  commencing  on  June  18th. 

Heriot  Watt  College,  Edinburgh.— At  this  college  there  is 
theoretical  and  practical  training  for  mechanical,  electrical  ar.d 
mining  engineers,  technical  chemists,  &c  The  training  for  engi- 
neers consists  of  three  years  in  the  college  and  a  three  years'  appren- 
ticeship on  the  "sandwich  "  system  in  a  local  engineering  works. 
The  total  cost,  including  apprenticeship  premium  and  fees  at  col- 
lege, is  from  i'1'20  to  i'200.  There  are  complete  courses  of  instruc- 
tion, extending  over  four  years,  for  students  studying  for  the 
fello  wship  of  the  Institute  of  Chemistry.  The  classes  are  recognised 
by  the  University  of  Edinburgh  as  qualifymg  for  science  degrees. 
Full  information  may  be  obtained  from  the  Principal,  Jlr,  A.  P. 
Laurie,  M.A,,  D,Sc. 

University  of  London  (University  College),— Mr.  H.  Deans 
has  been  re  appointed  to  lecture  on  railway  engineering ;  Mr.  A,  T. 
Walmisley  on  waterways,  docks  and  maritime  engineering  ;  and 
Mr.  'W.  N.  Blair  on  roads,  street  paving  and  tramways,  during  the 
session  1908-9,  An  Andrews  entrance  scholarship  in  science  (X30) 
has  been  awarded  to  Mr.  B,  A.  Keen,  of  Southend  Technical  School. 


Argentina, — The  "  Review  of  the  Piiver  Plate  "  states  that  the 
Cia.  Alemana  Transatlantica  de  Electricidad  have  presented  the 
plans  of  their  works,  &c.,  in  accordance  with  the  terms  of  the  con- 
cession granted  to  them  by  Buenos  Aires  Municipality. 

The  plans  show  four  stations  of  29,490  kw.  capacity  and  17  sub- 
stations (10  on  tramway  company's  buildings),  the  converters  being 
capable  of  dealing  with  13,600  kw.  and  six  batteries  with  a  capacity  of 
11,976  ampere-hours.  The  cables  in  use  are  1,839,055yds.  in  length, 
there  are  1,696  di.-^tiibuting  boxes,  14,434  installations  in  private 
houses,  19,964  meters  and  various  -other  ap|)aratus,  including  1.081 
items.  There  are  also  100  tiansformci'  stations,  capable  of  dealing 
with  10,323  kw. 

Australasia  -The  water-driven  electric  power  plant  in  the 
Eleanora  mine  of  the  New  Hillgrove  Proprietary  Mines  (N.S.W.), 
said  to  have  been  the  first  installation  of  the  kind  in  the  State,  has 
proved  in  every  way  satisfactory,  and  has  materially  lowered  the 
power  costs,  although  the  generator  has  been  working  on  less  than 
half  load.  It  is  intended  to  extend  the  use  of  electric  power  to  the 
mill  and  pumps,  and  to  adopt  electric  lighting  and  probably  an 
electrically  driven  compressor. 

The  "  Australian  ^lining  Standard"  says  :  — 

The  plant  ordered  for  the  Pioneer  Tin  Mining  Co.,  Bradshaw's 
Creek,  Tasmania,  from  Staerkcr  &  Fischer,  agents  for  the  A.E,G.  (re- 
ferred to  oil  p.  311,  of  our  issue  for  .luiie  5),  includes  three  460kw. 
6,500  volt  60  cycle  tluee- phase  water  tuibo-gonerators  CV'oith  tur- 
bines) with  direct-coupled  exciters  and  .n  Tirrill  regulator.  Power 
will  be  transmitted  by  bare  overhead  coiiductors  to  the  mine  a  dis- 
tance of  4  miles.  The  machinery  lo  be  driven  electrically  includes 
large  pumps  on  barges,  for  which  two  400  ii.r.  motoi-s  will  bo  used. 

A.E.(!.-Voith  water  turliine-drivon  gouoiators  are  also  being  sup- 
plied to  theCobungra  (Victoria)  mines  of  the  Cassilis  (iold  Mining  Co. 

The  new  city  electrical  engineer  of  .Sydney  (Mr.  Forbes  Mackaj") 
has  prosentcd  a  report  on  the  generating  plant,  which,  if  a  turbine  set 
iind  a  Stilling  boiler  arc  kept  in  reserve,  can  only  deal  «ith  a  demand 
up  lo  4,700  kw.,  while  Mr.  MacUav  csliiiiales  ,i  peik  load  of  7,100  kw. 
(hiring  tlic  winter  of  next  year.  The  trnusformiug  plant  at  the  Town 
Hall  would  also  be  unable  to  <'0)«'  with  the  demand.  As  ho  considers 
it  would  1)0  iiupoHsiblo  to  ))rocui'e  the  iii'ccssaiy  plant  in  lime  for  u.so 
during  the  winter  of  1909,  Mr.  Maeka\  ivcouimenils  (lio  iu>tall,itiou 
of  a  storage  battery,  H  bicli  ooiild  be  charged  at  limes  of  light  loaii  at 
II  cost  of  alioul  0'3.Sd.  per  unit.  The  higli-jiressure  mains  anil  the  low- 
pressure  feeders  will  also  have  lo  be  increased,  Ihc  presoul  total 
cajiaoily  of  the  trunk  mains  being  6,000kw.  I'uring  1907  the  iucuviso 
in  consumers  was  654.  and  in  units  sold  '2,168,682,  the  total  ilemnnd 
for  the  year  being  over  6,000,000  units.  The  average  price  obtained 
«as214il. 

The  Oxford  street  Electric  Lighting  Co.  have  agreed  to l;ike £13,600 
for  llii'ir  luideilaUing.  and  Syilni'vt'ily  I  'ouiicil  have  been  recommended 
by  tlirir'  Elei-lrie  Ligliling  eommillii'  lo  lake  it  over  a(  that  price. 

Beckenham.  The  Council  have  given  notice  to  the  two  local 
gaa  companioH  that  oftcr  Sept.  2SI  noxl  they  may  change  over  com- 
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pletely  froiu  gas  to  electricity  for  street  lighting.  Tt  is  probable 
that  the  ("onncil  will  use  metallic  filament  lamps  for  lighting  some 
of  the  thoronghfares. 

Besley. — Th  .^  Council  have  sealeil  the  conveyance  of  the  tramways 
in  High-street,  riuuistead,  to  the  L.C.C.  Negotiations  are  proceed- 
ing with  the  Council  and  Erith  Council  as  to  inter-running. 

Brighton  The  Tramways  committee  recommend  tlie  Council 
10  aiitliorisB  them  to  enter  into  negotiations  with  Messrs.  Stephen 
Sellon  i:  I'artners  who  propose  to  construct  electric  tramways  Irom 
the  eastern  boundary  of  tlio  borough  down  St.  .lames's  street,  up 
North-street  and  .ilong  Western-road.  The  promoters  also  wish  to 
constnict  lines  through  Hove  into  Wortliing.  So  far  as  Brighton  is 
concerned,  the  promoters  would  take  supply  of  electricity  from  the 
Corporation  works,  pay  the  entire  cost  of  obtaining  powers  and  also 
pay  i-2,.'>00  a  year  to  be  applied  to  relief  of  rates  or  for  road  widen- 
ings.    They  ask  for  a  concession  for  35  or  42  years. 

Cape  Town — At  present  there  are  fire  electricity  generating 
plants  in  operation  in  this  town,  three  owned  by  the  Corporation 
and  two  by  tlie  Government.  The  "South  African  Iteview"  an- 
noniices  that  it  is  now  proposed  to  do  away  witii  the  Government 
hghting  plan's  and  to  hand  the  business  over  to  the  Corporation. 
In  connection  with  a  scheme  of  extensions  which  will  follow  upon 
(his  reorganisation,  the  city  electrical  engineer  (Mr.  W.  F.  Long) 
will  shortly  proceed  to  Kngland,  with  the  object  of  purchasing  more 
machinery. 

Carlisle. —The  Council  hive  re^iived  sanction  to  a  loan  of 
£5,000  for  extensions  of  mains,  &c. 

Customs  Duties. — According  to  recent  decisions  inc.indescent 
lamp  holders  are  subject  under  the  New  Zealand  tariff  to  import 
duty  (as  electric  appliances,  n.o.e.)  of  30  per  cent  ad  val.  (British 
goods  20  per  cent.)  and  electric  detonator  fuses  and  electrician's 
portable  testing  sets  (consisting  of  testing  generator  and  ohmmeter) 
arc  duty  free. 

Under  the  new  British  Honduras  tariti' electrical  machinery  and 
parts  thereof  and  batteries  are  admitted  free,  instead  of  being  sub- 
ject as  hitherto  to  a  duty  of  10  per  cent,  ad  val.  as  "  gooJs  un- 
cnumerated." 

Darwen. — Application  has  been  made  for  sanction  to  a  loan  of 
£'4,i>00  for  mains  extensions. 

East  Africa. — The  total  mileage  of  orerhead  telegraphs  opened 
for  trathcin  the  East  Africa  Brotectorate  at  Dec.  31  last  was  2,16S| 
miles,  the  longest  route  being  that  from  Mombasa  to  Port  Florence 
(three  w-ires)  1,752  miles.  The  total  docs  not  include  telegraph 
lines  in  Uganda,  nor  the  telephone  system  which  extends  over 
3S  miles  in  the  Protectorate. 

In  Uganda  there  are  4.08  nrlcs  of  telegraph  lines,  and  telephones 
arc  in  general  use  between  Government  offices  in  Entebbe  and 
Kampala.  It  is  hoped  that  the  telephone  sj'stem  will  soon  be  per- 
fected to  admit  of  use  bv  the  general  public. 

Electrification  of  Railways. — Mr.  Chiozza  Money,  M.P.,  to 
whom  every  subject  comes  alike,  has  given  notice  in  Parliament 
that  he  will  ask  the  President  of  the  Board  of  Trade  on  Tuesday 
next  whether  his  attention  has  been  dire:ted  to  the  fact  that  the 
Prussian  State  Ptailwaj-s  Administration  is  about  to  electrify  some 
parts  of  its  system ;  if,  in  the  interests  of  British  trade  and  locomo- 
tion, he  can  direct  the  attention  of  British  railway  companies  to 
the  fact  ;  and  if,  in  the  event  of  British  railway  companies  neglect- 
ing to  avail  themselves  of  elec'rical  power,  he  will,  in  the  public 
interest,  introduce  legislation  to  nationalise  British  railways  in 
order  to  make  them  as  efficient  and  as  economical  as  those  possessed 
by  our  greatest  commercial  rival. 

German  Electrical  Industry. — \  report  has  just  been  issued  on 
the  trade  of  the  consular  district  of  Berlin  during  1907.  Consider- 
able space  is  given  to  particulars  of  the  electrical  industry.  Sum- 
marised, it  is  reported  that  1907  witnessed  a  considerable  growth  in 
the  trade  of  the  electro- technical  industry,  and  that  the  financial 


results  shown  by  the  reports  of  the  joint  stock  companies  engaged 
in  electrical  enterprise  were  very  satisfactory. 

The  ailoption  of  automatic  machinery  to  take  the  place  of  discon- 
tented manual  labour  is  exemplitied  in  the  ca.se  of  the  A.E.G.,  which, 
despite  an  increased  liusiness,  reduced  the  number  of  empleyi's  in  1907 
to  30,667,  coiii[)ared  with  33,906  in  1906.  Tho  development  of  the 
electric  locomotive  and  the  turbine  is  particularly  noted,  and  the  in- 
creasing use  of  electrical  methods  in  smelting  works  and  in  tho  textile 
industry  is  observed,  as  is  also  the  increa.sed  emjiloymeiit  of  electrioally- 
iliiven  reversible  rolling  mills.  The  electrification  of  a  number  of  rail- 
way lines  thiou',ihout  Germany,  and  the  extensionsto  theeleval.ed  and 
underground  railways  of  Berlin  and  Hamburg  in  particular,  are  com- 
mented upon,  the  electrification  of  the  Berlin  Metropolitan  Railway 
being  predicted. 

The  utilisation  of  Germany's  water  power  in  the  development  of 
electrical  energj-  is  the  principal  development  of  the  near  future,  and 
the  State  control  of  the  water  power  in  the  German  Empire  is  regarded 
,as  certain. 

The  introduction  of  a  new  insulating  material  called  "Tenacite"  is 
referred  to. 

Tables  A  and  B  give  some  interesting  information  :  — 
A. — Consumption  of  Electric  Current  in  Berlin  (in  kiloioall  hours). 


1907. 


Private  lighting 28,524,790 

Public  lighting   I  3,376,513 

Manufactories     |  48,952,247 

Accumulators \  5,088,784 

Tramways    ,  53,196,218 

Consum]ition  at  elec. 

power  stations I  3,833,264 


1906. 

24,817,983 
2,808,359 

43,049,036 
4,5?2,8;9 

50,952,760 


1905. 


20,139,869 
2,318,52: 

36,637,516 
3,798,969 

47,287,808 


1,952,901      1,340,095 


Total  generated  ,.  1142,921,816  i  128, 103,848  !  11 1,572,782 


1904. 

16,727,266 
2,016,797 

30,326,974 
3.245,878 

45,166,449 

1,018,040 


98,501,404 


A  table  showing  the  number  and  capacity  of  electric  motors  used  in 
Berlin  in  various  trades  shows  a  steady  development  in  the  use  of  these 
machines  over  a  wide  range  of  industry. 

Handsworth. — An  inquiry  was  held  here  on  Tuesday  into  the 
application  of  the  Corporation  for  permission  to  borrow  i2-2,300  for 
the  electricity  supply  undertaking. 

Of  the  amount  asked  for  £18,200  has  been  expended  upon  the  gene- 
rating station,  £3,100  is  being  spent  upon  additional  plant  to  meet  the 
increased  demand  expected  during  tlie  ensuing  winter,  and  £1,000  is 
scheduled  for  a  scheme  of  hire-purchase  wiring. 

Evidence  was  gi.-en  by  the  clerk  to  the  council  (Mr.  Ernest  Ward) 
and  the  consulting  engineer  (Sir  Alexander  Kennedy).  The  latter  ex- 
plained the  plans  and  specifications,  and  stated  that  from  the  beginning 
it  was  decided  to  have  only  one  generating  station  for  lighting  and 
tramway  purposes,  and  the  plant  was  so  arranged  that  a  number  of 
dynamos  could  be  used  for  both  purposes. 

Mr.  Ward  said  the  scheme  of  hire-purchase  wiring  had  received 
careful  eoiisidoration,  and  having  regard  to  the  character  of  tliehou.s8s 
in  Handsworth,  and  v  hat  had  been  done  in  other  towns,  the  Council 
had  decided  to  try  it. 

Mr.  F.  A.  Nixon,  the  electrical  engineer  to  the  Council,  also  gave 
evidence. 

Honduras. — The  electric  lighting  of  the  streets  of  Tegucigalpa, 
which  had  been  for  many  years  under  consideration,  was  inaugu- 
rated in  September  last  with  70  arc  lights.  Private  lighting  from 
the  same  generating  plant  is  also  being  adopted. 

India. — The  Government's  local  Executive  Engineer,  is  inquiring 
into  the  possibility  of  utilising  the  falls  of  Ani-Sakan  or  other  water 
power  near  Maymyo  for  generating  electrical  energy  for  lighting 
the  Pasteur  and  Vaccine  Institutes,  the  barracks  and  other  Govern- 
ment buildings  at  Maymyo. 

"Indian  Engineering"  states  that  the  electric  lighting  fans  and 
lifts  for  the  Bombay  High  Court  will  cost  about  Pv.86,000  (£5,375). 

The  Bombay  Government  have  sanctioned  an  expenditure  of 
about  R.20,.500  (£1,281)  tor  electric  lighting  and  motors  for  the 
Yeravda  prison. 


B. — Gcrmavt/'a  Foreign  Trade  in  Electro-lechtiical  I'rodvcts  during  1907  in  Metre  Tons. 


Imports. 

Exp 

Met.  tons 

22,350-2 

32.t83-5 

t82  9 

150  5 

224  1 

698-5 

1,530-5 

5,593-7 

168-1 

980-2 

386-5 

55S-1 

Kjrts. 

Imports 
fro,m  U,K. 

Exports 
to  U.K. 

Dynamos,  motors,  transforiner.s,  converters  and  reaction  coils. 
Electric  cables    ...  ,. 

Met.  tons. 

1.326-6 

1,462-7 

19  7 

1-3 

4-1 

886 

92-8 

262-7 

9-3 

69-3 

10-3 

■232-1 

£ 
94,450 
76,050 

4,2C0 
200 

2,450 
53,160 
58,450 
43,200 

3,700 
27,700 

1.050 

8,700 

£ 

1,716,400 

2,260.250 

145,100 

20,700 

134,450 

419,100 

765,250 

922,950 

67,250 

392,100 

38,650 

20,200 

Met.  tons. 

926-1 
5-3 

40-0 
1-2 

400 

Met.  tons. 
2,308-1 
3,630-0 

Arc  lamps    

90-7 

Complete  cases  for  arc  lamps 

Reflectors,  search  lights  

Incandescent  lamps 

Telegraph  appliances,  telejihones 

18-7 

41-9 

150-9 

195-8 

Appliances  for  illumination,  transmission  of  power 

514-0 

,,          for  surgical  and  dental  purposes 

Measuring,  counting  and  registering  apparatus                   

19-8 
55-6 

Galvanic  and  dry  batteries  and  thermo-electric  couples 

Insulating  appliances  of  earthenware,  porcelain,  gla.=s  

92-8 
171-0 
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The  Howrah  section  of  the  Calcutta  Tramway  Co.'s  system  was 
opened  on  10th  inst. 

The  tramway  system  o(  the  Dellii  Electric  Tramways  &  I,'ghting 
Co.  has  been  openeil  for  traffic. 

Ince  — The  transfer  of  the  electric  lighting  order  to  W.gm  Cor- 
poration has  been  sealed  by  fnce  Council. 

Islington  (London). — Further  distributing  mains  are  to  be  laid 
at  a  cost  of  £320. 

Liverpool  — By  8  votes  to  4  the  Tramways  committee  have  de- 
cided to  institute  on  the  Garston-Pierhead  route  ^  six  months'  experi- 
mental service  of  first-class  trams  at  fares  double  those  at  present 
charged. 

The  tramwaj-s  manager  (Mr.  C.  W.  Mallius),  in  a  repart,  suggested 
that  no  additional  car.s  be  provided,  liut  that  seven  trams,  eitlier 
upholstered  .as  tirst-cla^s  carriages  or  furnished  with  rattan  seats,  be 
substituted  for  seven  of  the  cars  at  present  in. use.  The  seven  cars 
will  provide  a  quarter-hourlv  service  from  either  torniiuus. 

Lowestoft. — An  unopposed  inquiry  was  held  last  week  into  the 
application  of  the  Council  for  sanction  to  borrow  £1,000  for  "  free  " 
wiring  and  ^661  for  mechanical  stokers. 

For  insuring  the  ''free"  wiring  inst,allations  of  the  Council 
the  olTer  of  tlie  Sun  Fire  Office  to  insure  .at  a  [iremium  of  5s.  per  cent, 
up  to  an  amount  of  £2,000  has  been  accepted. 

Onchan  (Isle  of  Man).— The  Onchan  Village  commissioners 
have  entered  into  a  contract  with  the  Manx  Electric  Railway  Co.  to 
supply  electric  current  and  to  maintain  the  lamps  for  lighting  King 
Edward's-road  at  a  prica  below  the  present  cost  of  gas. 

Paignton. — The  Council  have  approved  tlu  plans  of  the  pro- 
posed electricity  works  which  have  been  prepared  by  the  engineer 
(Dr.  J.  A.  Purves)  of  the  Paignton  Electric  Light  &  Power  Co  It  is 
proposed  to  use  producer  gas  plant. 

Presentations.— On  Thursday  last,  at  the  Westinghouse  Works, 
Mr.  W.  Perren  Maycock,  M.I.E.E.,  was  presented  with  a  cheque  as 
a  token  of  esteem  on  the  occasion  of  his  leaving  the  service  of  the 
Westinghouse  Co.'s  publishing  department  after  4i  years'  work  as 
technical  editor  and  sub-manager.  The  presentation  was  made  on 
behalf  of  some  60  of  the  principal  members  of  the  managerial,  engi- 
neering and  commercial  stafl^i.  We  understand  that  Mr.  Maycock 
intends  to  devote  his  attention  chiefly  to  private  literary  work  for 
some  time  to  come. 

The  stalf  of  Dublin  Corporation  electricity  works  have  made  a 
presentation  to  Mr  C.  11.  M'Keown  (senior  shift  engineer)  on  his 
marriage.  The  presentation  was  made  by  the  city  electrical  engineer 
(Mr.  Mark  liuddlei. 

Provisional  Orders  Revoked.— The  lioard  of  Trade  have  re- 
voked, as  from  .lune  3,  the  Crompton  Electric  Lighting  Order, 
I'.IOl,  and  the  Brynmawr  Electric  Lighting  Order,  1904. 

Rotherham. — The  salary  of  the  assistant  electrical  engineer  (Mr. 
J.  Williams;  has  been  increased  to  £175  per  annum. 

Stoke  Newington  (London).— On  Monday  an  inquiry  was  held 
into  the  Council's  dust  destructor  and  electricity  scheme. 

It  is  proposed  to  utilise  the  waste  .steam  of  the  dust  destructor  for 
tlie  geiieraticm  of  current,  the  cost  lieiuji  estimated  at  .t'3,280. 

AM.  H.ivKi:v  stated  that  under  the  Couucirs  agreement  with  the 
Norlh  MctiopoHtan  Electric  Power  Supply  Co.  they  could  not  sutler 
any  loss,  but  might  make  a  profit,  and  as  a  matter  of  fact  a  profit  had 
been  made. 

The  sclieme  was  opposefl  on  tlie  ground  that  the  borough  w.as 
nlread3sut1iciciitly  burdened  by  rates  and  loans,  and  sliould  not  embark 
on  speculative  iindertakings. 

Trie  Kiel-. ric  l.i;.ditiMi.'  eommjl tee  liavc  decided,  on  tlic  rccomiuen- 
duioii  of  the  conMulting  eiiginceis  (Messrs.  Talbot  &  Stevenson),  to 
provide  a  serius  booster  to  obviate  the  lliictuations  of  load  on  Iho 
Palatine  road  feeder  aii.l  the  consequent  unsteadiness  of  the  light  in 
that  ucighbourliood  during  performances  nt  the  Stoke  Newington 
Theatre.     The  estim.-ited  cost  is  £410. 

Wakefield  The  city  electrical  engineer  (Mr.  11.  A.  Neville)  re- 
ported to  the  Council  on  Tuesday  that  the  net  financial  result  of 
llio  jiast  year's  working  of  the  electricity  department  was  not  so 
good  as  last  yc^ar,  owing  to  heavy  in  reased  oxpanditurcs,  but  that 
the  position  of  the  undertaking  was  sound,  and  future  results  would 
again  show  net  profits  as  in  the  past. 

WJllesden.--Tlio  Council  have  received  sanction  to  a  loan  of 
i.'l.i,727  for  additional  plant,  mains,  soiviccH  and  meters. 

Wolverhampton  -  lln  Monday  the  fJorporation  decided  to  apply 
for  snncll  in  to  a  further  loan  of  X'll.OrjO  for  extensions  of  thn  elpc- 
tricily  works,  includins  additional  boilers,  induced  draught  fan, 
coal  conveying'  plant.  Ac 

The  Klectricil-y  committee  lepirtod  that  the  ailditional  plant  was 
iicceH.sary  in  view  of  the  >teailily  iiiereiiMiiig  ileniand  f  ireleetrie  power. 
When  the  recent  exienslonx  were  earrii'd  out  pnivisioii  was  made  in 
the  boiler  home  fur  supply  by  M(!.MMfH.  Hivlisi,  .fones  .V  B.iyliss,  and 
for  a  jiroliable  further  increase  in  demand  <if  aboiil  bOOkw.,'  the  loljd 
lid  litionnl  boiler  oniucity  being  equal  to  nlmut  1,600  kw.     The  iiclual 


increase   in    lo.ad   during  last  winter,   exclusive    of    Me^sr.-^.    Bayliss' 
reciuirements,  was  430  kw.,  and  as  their  demand  was  approximately 
1,000  kw.,  the  .additional   boiler  power  provided   was  almost  already 
accounted   for.     Since  Christmas  the  committee  have  made  arrange-         | 
ments  to  supply  a  further  200  kw.,  and  .are  in  ne;.:otiation  with  other         1| 
potential  customers.  ! 

Outing. — The  staff  of  the  Linolite  Co.  held  their  annual  outing  on 
13th  inst.  at  Clandon,  where  luncheon  was  taken.  The  p.arty  was 
accompanied  by  Mr.  A.  S.  E.  Ackermann  (engineer  and  manager  of 
the  company),  Mrs.  Ackermann  and  Mr.  1\.  L.  Matthews  (assistant 
manager).  After  lunch  the  annual  cricket  match.  Office  v.  Works, 
was  played,  the  Works  eleven  proving  victorious. 

Jubilee  of  J.  H.  Holmes  &  Co.— The  silver  jubilee  of  J.  H. 
Holmes  &  Co.,  Newcastle-on-Tyne  (founded  1.SS3),  was  celebrated 
on  the  6th  inst.  by  the  partners  of  the  firm  inviting  their  staff  to  an 
excursion  to  "Glen  Allen,"  the  country  house  of  Mr.  J.  H.  Holmes 
(the  founder  of  the  firm),  near  Whit'ingham.  The  party,  which 
included  a  number  of  ladies,  arrived  at  Alnwick,  and  drove  to 
"  Glen  Allen,"  where,  in  splendid  weather,  the  party  spent  some 
delightful  hours  before  their  return  to  Newcastle. 


ELECTRICITY  SUPPLY  AND  TRAMWAY  ACC0U8T8. 


Bexhill  — The  total  net  income  of  the  electricity  department  for 
the  year  ended  March  31  was  £'9,7C0.  lis.  lOd. 

Total  expenses  «ere  £5,249.  2s.  7kl.  Gross  profit  was  £4.451.  9s.  2d. 
and  after  paying  interest  (£1,619.  6s.  Id.)  and  instalments  of  princi|)al 
(£1,814,  7s.  5d.),  and  writing  off  £131.  3s.  Id.  to  depreciation,  the  net 
profit  was  £886.  12s.  7d.  Total  capital  expended  is  £61,371,  an  in- 
crease of  £5,239  on  the  year.  Working  costs  per  unit  sold  is  2'26d. 
per  unit  (against  2-52d  )  and  total  costs  3-7ad.  (asrainst  4-08d.). 
There  are  696  consumers,  with  an  equivalent  of  36,072  8  c.p.  lamps 
connected.  The  maximum  supply  demanded  was  442  kw.  662,300  units 
of  energy  were  generated  :  556,816  units  were  sold. 

The  electrical  engineer  (Mr.  W.  T.  Le  Feuvre)  reports  that  the  use 
of  tantalum  and  other  metallic  filament  lamps  for  street  lighting  has 
pro\'ed  a  success  ;  that  the  candle  power  of  the  public  li<jhting  has 
i>een  increased  by  about  6,000  without  extra  cost  to  the  Council  :  and 
that  the  general  use  of  these  lamps  for  street  lighting  is  .advisable.  A 
500  kw.  dynamo  (by  the  British  Westinghouse  Co.)  coupled  to  a  Belliss 
engine,  a  Babcock  it  Wilcox  boiler  and  superheater,  steam  piping,  ite., 
were  added  during  the  year. 

Brighton. — The  total  income  of  the  tramways  department  for 
the  year  ended  March  was  £47,200.  14s.  Id.,  the  traffic  revenue 
being  £45,280.  6s.  2d. 

Working  expen.ses  were  £34,559.  5s.  4d.,  interest  aVisorbod 
£8,S02.  3s.  2d.,  and  sinking  funds  £5,125.  9s.  lOd..  leaving  a  deficit  of 
£969.  4s  10<1.  The  gross  capital  expenditure  was  £274.905.  Os.  6d. 
During  the  year  9,945,574  jiasseiigers  were  carried  (against  10,759,310) 
and  1,076,555  car-miles  were  run  (1,118.590),  1,889,871  units  of  elec- 
tricity were  used  (1.798,905).  The  percentage  of  worUiin;  expenses 
to  receipts  was  73  21  (6811f.  The  report  of  the  general  manager 
(Mr.  Wm.  Mar.-h)  states  that  the  department  is  p.iying  £1,638  more 
per  annum  for  current  than  it  ought  to  pay  (the  total  foi-  1907  8  was 
£11,811.  13s   lid.). 

Coventry. — For  the  year  ended  March  31  the  net  profit  on  the 
electricity  undertaking  waa  w£5,647.  4s.  Gd.,  of  which  £1,000  his 
been  voted  to  relief  of  rates. 

Devonport. — The  total  income  of  the  electricity  department  for 
the  year  ended  March  31  was  £17,522.  17s.  3d.,  including 
XKi.OKl    Us. ',)d  from  the  sale  of  current. 

The  irross  profit  was  £6,783.  19s.  Si'd.  After  laying  interest  and 
sinking  fund  charges  there  was  a  net  surplus  of  .tj.  i4s.  5d.  2,111,390 
units  were  generated  and  1,695,289  .sold  (453,318  for  private  li;;litin'/, 
26,722  for  public!  lighting.  1,193,417  for  traction  ami  21.802  units  for 
power).     Capit.il  exixjiiditure  is  £119,70''. 

The  borough  elcetriciil  engineer  (Mr.  .1.  W.  Spark)  points  out  that 
Devonport 's  electricity  supply  h.is  from  the  eommeneement  been  of  a 
.somewhat  peculiar  nature.  Stflrt log  first  with  purely  traction  work, 
the  general  supply  business,  which  eommeneed  a  year  later,  consistwl 
l.ugely  of  temporary  supplies  to  the  I foveinmont  dockyards  and  ooii- 
traetors.  The  polii-y  of  the  Eleclrieily  e  >mmittee,  while  these  eon- 
tnu'ls  lasted,  was  to  keep  down  capital  expenditure  anil  extensions  in 
orilci- to  avoid  a  sudden  drop  in  output  .and  eonseipieiit  idle  plant. 
During  the  last  two  years  the  pnllry  bad  ehanged,  and  I'onsidei  ilde 
mains  extensions  bad  been  carried  out  and  attvertising  frivis"  indulged 
ill.  Ill  tlio  antiiiiiii  of  the  yeai  under  review  uii  exliiliitioii  w.as  held, 
with  the  result  that,  altliouj;h  the  inereascin  the  number  of  eonsiimers 
bail  been  larger  than  .at  any  other  period,  the  existing  eonsiimers 
were  ediieated  to  the  ailvantji),'es  of  metal  lilament  lamps,  and  some 
70  per  cent,  arc  now  using  these  lamps.  This,  coupled  with  tile  fact 
that  piiies  were  redueed  from  4j|d.  an  I  2|d.  to  4d.  and  IJd.  ii'i  unit 
for  ligliliiig  and  power  res|K'ctively,  has  pioilueed  a  considerable  drop 
ill  revenue.  The  rise  ill  coiil  has  iliereased  eosl.s,  wliilo  distribulioii 
and  eiipiljil  charges  liiivo  iiicrciised  with  the  larger  area  oovorod  by 
sup|(ly  inaiiiM  and  sei  \  iees.  The  general  siipph-  business  is  not  likel}" 
to  a^'ain  undergo  what  would  ap|K-iir  a  letrogiado  movemoiit,  and  the 
yoiu's  work,  Hbieli  has  resulted  in  pr.ictieally  an  eipial  balaiiee,  may 
1)0  considered  of  n  pioiiccrlii);  nature. 
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Ealing. —Last  week  tlie  Council  passed  a  resolution  congratu- 
lating the  borough  electrical  engineer  (Mr.  .1.  D.  Knight)  on  his 
annual  report. 

The  thairiimii  of  the  Electricity  committee  (Aid.  Peal)  said  that, 
.■ilthini';li  there  hiul  been  considerable  extra  expjiisa,  the  net  profit 
w;n  £2,100.  It  wivs  not  proposed  to  reduce  the  chari^e  for  current  for 
lisrhtiii;.'.  but  th?  price  of  enert^y  for  pjwer  and  heating  would  be 
iwhuvd  frcini  2d.  to  Ud.  per  unit. 

Glasgow.— For  the  year  ended  May  21  the  gross  revenue  of  the 
tramw».\s  department  was  €916, MG,  and  the  total  expenditure 
f509.y*.t.'>,  leaving  a  profit  of  £401), .571.  It  is  proposed  to  set  aside 
illMS.fiO.'t  for  renewal  and  depreciation,  and  after  making  other  re- 
ilnotions  to  appropriate  the  net  balance  (.C38,.S.'!0),  as  to  X'4,061  for 
special  depreciation  and  carrying  forward  i;.'U,76y  to  general  reserve. 

Qravesend. — The  annual  report  of  the  Electricity  department 
was  presented  to  the  Council  last  week. 

1,175.976  units  of  clectrioal  energy  w  ere  generated,  against  1 ,087,650 
ill  19D6-7  ;  sold  to  tramway  eompanv  410,111  i419,492),  to  private  con- 
sumers 361,817  (288,716),  public  lighting  169,975  (152,630).  Total 
costs  amounted  to  £4,912,  against  £4,639,  or  l-25d.  per  unit  sold, 
»i»ainst  r29d.  Revenue  from  priv.ate  consumers  increased  from  £4,115 
to  £4,688,  notwithstanding  a  reduction  of  !d.  per  unit  during  the  last 
two  quarters  of  the  year.  (Jross  profit  was  £4,261,  against  £4,209  in 
the  previous  yeai-,  and  the  net  profit  increased  from  £244  to  £435. 

Newcastle  on-Tyne. — The  report  of  the  tramivays  department 
for  the  year  ended  March  31  states  that  the  total  traffic  receipts 
were  £20.'), 322.  6s.  Jd.,  an  average  of  iri7d.  per  car-mile,  against 
£■205,261. 16s.  6d.  (or  ll-56d.  per  car  mile)  in  1906  7. 

Street  lighting  receipts  were  £4,351.  15s.  (S3, 417.  10s.  9d.),  puljlic 
building  lighting  £1,019.  2s.  6d.  (£714.  145.  6d.)  :  rents  and  sundry 
receipts  brouglit  the  total  to  £'!ll,318.  9s.  3d.  (ll-50d.  ])er  car-mile), 
against  £209,891.  15s.  6d.  {ll'Sld.  per  car-mile).  Traffic  expenses 
were  £58,583.  4s.  lid.  (3-19d.  per  car-mile),  against  £56,034.  Is,  5d. 
I3'15<l.  lK?r  car-mile),  general  expenses  £17,609.  2s.  7d.  (against 
£16,535.  18s.  2d  ),  general  repairs  and  maintenance  £22,570.  6s.  Id. 
(a?ainst  £20,481.  7s.  4d.),  power  expenses  £12,345.  13s.  4d.  (against 
£10,096.  18s.  Oil.),  for  maintenance  and  repairs  at  I'ower  and  sub- 
ttatioiis  £16,615.  18s.  2d.  (against  £13,060.  3s.  7d.).  Total  working 
expenses  were  £116.852.  6s.  4d.  (6'36d.  per  car-mile),  against 
£107,318.  19s.  9d.  (6'04d.  jier  car-mile).  After  paying  interest,  sinking 
fund,  &c.,  £19,477.  12s.  4d.  has  been  placed  to  reserve  a:i;l  reuewals 
fond. 

Nottingham. — The  total  income  of  the  electricity  depir  ment 
for  the  year  ended  March  31  was  £92.793.  193.  lOd. 

Ex|Kiise3  were  £46.988.  7s.  lid.  (iross  profit  was  £45,706.  9s.  2cl. 
Interest  absorbed  £13,696.  12s.  2d.,  contributions  to  sinking  fund 
£^355.  15s.  9d.  and  instalment  for  repayment  of  loans  £12,654.  lOs.  2d. 
£11,500  was  appropriated  in  aid  of  general  district  rate,  leaving 
£5,499.  lis.  III.  for  reserve.  The  total  capital  exjjenditure  was 
£450,945.  3s.  5d  (an  increase  of  £4,406.  7s.  lid.  on  the  year',  out- 
standing loans,  ic,  amounting  to  £361,031.  12,005,701  units  were 
generated  ;  11,116,855  units  were  sold,  including  10,951,554  by  meter 
and  165,481  supplied  to  the  public  lamps.  The  total  maximum  demand 
was  6,156  kw.,  against  5,765  kw. 

St.  Pancras  (London).-  I >uring  the  quarter  ended  March 
2,4:il,.591  units  were  sold  (against  2,204,247  in  1907),  including 
m,\):i9  units  for  power  (against  292,921),  1,768,137  for  lighting 
(1,597,750;,  and  663,454  for  public  lighting.  The  total  receipts  were 
£24,072  (against  £22,463).  There  are  2,934  consumers.  The  maxi- 
mum demand  was  6,478  i  h.p.  (against  6,13(j  i.h.p.). 

The  Electricity  committee  has  decided  in  favour  of  the  Council 
undertaking  wiring  and  fitting  of  consumers'  premises.  The  com- 
mittee do  not  suggest  that  the  Council  should  carry  out  the  wiring  by 
the  staff  of  the  electricity  department,  but  that  the  work  should  be 
let  out  to  contract,  under  coiui)Stition,  for  stated  periods,  at  an  ac- 
cepted schedule  of  prices. 

The  following  clause,  which  has  never  been  enforced,  is  to  be  deleted 
from  the  conditions  of  contract  with  power  consumers :  "Provided 
always  that  in  conscfpience  of  the  special  price  charged — viz  ,  Id.  per 
unit— the  Council  are  at  liberty  to  discontinue  the  supply  of  current 
each  day  at  any  time  upon  notice  being  given  to  the  consumer  that 
the  current  is  required  by  the  Councirs  ordinary  consumers  for  light- 
ing purposes  ;  for  the  carrying  out  of  any  necessary  repairs  to  the 
mains,  plant  and  machinery ;  further,  in  the  event  of  any  unforeseen 
accident  or  interruption  of  the  supply,  the  Council  will  not  be  liable 
for  lo.ss  or  damage  occasioned  thereby."  The  committee  point  out 
that  in  the  bills  Ijefore  Parliament  during  the  last  few  years  a  point 
has  been  made,  to  the  disadvantage  of  the  Council,  that  no  large 
power  user  wouM  take  a  supply  witli  such  a  condition  imposed. 

Stepney  (London)  — The  accounts  of  the  electricity  department 
for  the  year  to  March  31  show  capital  expenditure  £287,961  (an  in- 
crease of  i'22,888  on  the  year).  £8,346  of  capital  expenditure  has 
been  written  off  out  of  profits,  £547  having  been  thus  dealt  with 
during  the  year. 

Heveiuie  was  £41,449  (against  £36.992),  including  £32,887  i  £29,24G) 
from  private  consumers,  £5,769  (£5,323)  for  street  lighting  and  £2,35o 
(£2,004)  for  maintenance  of  puljlic  lamps.  Ex|)enditure  was  £24,347 
(£21,C66),  including  rnal  £9,247  (£6,651)  and  <lestrucfor  steam  £2,314 
(£2,507).  l-iross  pnifit  was  £17,102  (ag.ainst  £15,926),  and  net 
profit  (including  £1,219  charged  to  net  revenue  account  in  respect 
of  interest  accrued  on  capital  account)  was  £3,147  (£2,394),  this 
in;;rea.se   being  .secured  notwithstanding  a  decrease  of  7  per  cent. 


in  the  average  price  received  per  unit  (162d.  against  l'74d.).  6,438,592 
units  (5,277,8981  were  gcMcraled,  2,793,025  (2,528,228)  supplied  for 
private  lighting,  1,833,130  (1,229,000)  for  power  and  l,08(i, 526  (993,954) 
for  pufjlic  lighting.  Fuel  eost  per  unit  sold  was  0  486d.  (0  463d.), 
works  costs  0  701d.  (0702),  total  expenditure  0921  (0-963),  and 
interest,  sinking  fund,  &c.,  0602  (0696).  Total  1-626(1.  (l-6S9d.>. 
Average  prices  received  were  for  pri\ato  lighting  2-205d.  (2  307d.), 
power  0-945d.  (C-366d.)  and  [public  lighting  l-274d.  (l-285d.*.  The 
connections  during  the  year  in  equivalent  8  c. p.  lamps,  were:  For 
private  lighting  16,590  (12,685),  power  41,776  (19,656) and  publielight- 
iriij  282  (448-,  the  total  connections  now  amiuinting  to  245,581  8  c.p. 

riie  repdrf  of  the  borough  electrical  engineer  and  manager  (Mr. 
W.  ('.  P.  Tapper)  calls  attention  to  the  fact  that  the  revenue  per  unit 
(l-62d.)coinparcsf_.voiirably  with  the  average  of  all  the  companies  and 
local  autlmrities  in  Londiin  (2  86d.).  The  maximum  load  was  2,831  kw. 
(2,414  kw.).  The  opening  of  the  Blyth's  Wharf  station  will  clieck  the 
increase  of  units  used  in  distribution,  as  the  transmission  losses  will  be 
less  than  under  former  conditions  when  the  eastern  end  of  the  borough 
had  to  be  supplied  from  Osborn  street.  A  large  proportion  of  the 
consumers  have  adopted  metallie  filament  lamps,  and  Mr  Tapper  osti 
mates  the  .saving  of  energy  to  the  consumer  at  from  50  to  75  per  cent., 
and  states  that,  with  the  extremely  low  prices  in  iStepiiey,  lighting 
bj'  metallic  filament  lamps  is  undoubtedly  cheaper  to  long  hour  con- 
sumers than  g.as  for  equal  candte-power.  The  reduced  increase  in  sales 
for  lighting  is  attributable  to  the  use  of  metallic  lamps. 

Sunderland. — The  traffic  revenue  of  the  tr^trnways  department 
for  the  year  ended  March  was  £68,797.  17s.  2d.  (against  £72,054', 
and  the  total  revenue  was  i69,028.  I63.  lOd 
Workingexpenses  were  £40,817. 5s  9d.  Interest  absorbed  68, 511. 13s. 8d., 
income  tax  £758,  and  repayment  of  loans  £9,380.  £5,677  10s.  was 
placed  to  reserve  and  renewals  and  £5,517.  15s.  Brl.  in  aid  of  rates. 
Capital  expenditure  stands  at  £298,711.  16,987,898  passengers  were 
carried  and  1,554,581  car-miles  run.  The  average  working  expenses 
per  car. mile  were  4-571d.  excluding  power  (1,851,029  units  at  llSd.) 
which  was  2-016(1.  per  carmile. 


TRADE  NOTES  AND  NOTICES. 


READY    NOW. 

"THE  ELECTRICIAN"  ELECTRICAL  TRADES' 
DIRECTORY  AND  HANDBOOK.— The  1908  Edition 
of  the  Big  Blue  Book,  price  155  ,  or  post  free  in  the 
United  Kingdom,  15s.  gd.  The  new  and  enlarged  volume 
brings  a  great  mass  of  statistical  and  technical  data 
quite  up  to  date,  and  the  Directorial  Division  has  been 
thoroughly  revised  and  amplilied. 

All  branches  of  Electrical  Engineering  and  Industry 
are  fully  treated,  and  Electro-Financial  matters  have 
received  every  attention  in  the  new  volume,  which  aggre- 
gates more  than  2,000  pages.  The  Directory  Division  is 
complete  and  thoroughly  accurate,  and  has  been  com- 
pletely revised.  All  mere  lists  of  members  of  Societies 
and  Institutions  (so  easily  and  cheaply  available)  are 
excluded,  as  quite  unreliable  for  Manufacturers'  and 
Dealers'  purposes.  The  full  set  of  valuable  Statistical 
and  Engineering  Tables,  &c.,  have  been  very  carefully 
revised  and  extended,  and  remodelled  into  handy  book 
form  ;  these  are  included  in  the  igoS  Blue  Book,  miking 
it  the  most  complete  book  of  the  kind  ever  published. 


TENDERS  INVITED. 

Dublin  Corporation  invite  tenders  for  12  month3'  supply  of 
machinery  oils  for  the  Corporation  electricity  works.  Copies  of 
specification,  with  conditions  of  contract,  can  be  obtained  from  the 
town  clerk,  Mr.  Ily.  Campbell,  and  tenders  must  reach  his  office 
by  29th  inst.     See  also  an  advertisement. 

Salford  Electricity  committee  invite  tenders  for  re-wiring  the 
Royal  Technical  Institute.  Specifications  and  forms  of  tender 
may  be  obtained  from  the  borough  electrical  engineer,  Mr.  V.  .\  H. 
M'Cowen,  electricity  W0(k9,  Frederick-road,  Pendleton.  Tenders 
bj'  noon  of.luly  1.     See  also  an  advertisement. 

The  Electricity  Supply  committee  of  Skpne;/  (London)  Council 
invite  tenders  for  supply,  during  the  year  ending  June  30,  1909,  of 
(1)  ampere-hour  meters,  demand  indicators  and  time  swil;ches  ; 
and  (2)  arc  lamp  carbons.  Specifications,  &c.,  from  the  borough 
electrical  engineer  and  manager,  Mr.  W.  C.  P.  Tapper,  A.M.I.E.E., 
•27,  Osborn-street,  Whitechapel,  where  tenders  must  be  delivered  by 
noon  of  June  29. 

The  Guardians  of  the  parish  of  Fulham  (London)  invite  tenders 
for  a  vertical  high-speed  engine  and  20kw.  steam  dynamo,  both 
British    made.      Form  of  tender  of  specification  from  the  clerk, 
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sir.  E,  J.  Mott,  129,  Falhatn  Palace-road,  Hammersmith,  W.,  to 
whom  tenders  bj'  July  2. 

Liimloii  County  Coimcil  invite  tenders  for  the  manufacture 
and  delivery  of  high-tension  main  switchgear  and  low-tension 
auxiliary  switchgear,  to  be  erected  at  the  Council's  generating 
station  at  East  Greenwich.  Tenders,  on  oHicial  forms  to  be  ob- 
tained from  the  clerk  of  the  Council  (Mr.  G.  L.  Gomine),  County 
Hall,  Spring-gardens,  S.W.,  by  11  a.m.  on  July  7. 

London  County  Council  also  invite  tenders  for  the  manufacture, 
supply  and  delivery  of  tramwfiy  feeder  pillars.  Tenders,  upon 
ottcial  forms,  to  be  obtained  from  the  clerk  of  the  Council,  County 
Hall,  Spring  Gardens,  S.W.,  by  11  a.m.  on  June  23. 

London  County  Council  also  want  tenders,  by  11  a.m.  June  30, 
for  the  road  work  and  plate  laying  in  connection  with  the  construc- 
tion of  tramways  on  the  underground  conduit  system  from  Dulwich 
Library,  Lordship-lane,  to  Forest  Hill.  Forms  of  tender,  &c.,  from 
tlie  Chief  Engineer,  Spring  Gardens,  S.W. 

Tenders  are  wanted  for  an  electric  light  and  power  installation 
for  the  new  engineering  laboratory,  Heriot-Watt  College,  Edtn- 
hiirijh.  Specifications  from  the  Superintendent  of  Works.  Tenders 
to  the  Clerk  to  the  Heriot  Trust,  20,  York-place,  Edinburgh,  by 
10  a  m.,  July  3. 

WoolnncJt  Council  want  tenders  by  noon.  July  23,  for  supply  and 
erection  of  coal  handling  plant  at  Globe-lane  electricity  works. 
Specification  fi-om  the  Borough  Electrical  Engineer. 

Manchester  Corporation  want  tenders  by  10  a.m.,  June  2i,  for 
laying  underground  telephone  pipes.  Specification,  &e.,  from  the 
City  Surveyor. 

Alnnchcster  Tramways  committee  want  tenders  by  9  a.m.,  June 
23,  for  builder's  work  at  car  depot.  Forms  of  tender,  &c.,  from  the 
General  Manager. 

Birminrihiim  Corporation  want  tenders  by  June  24  for  stores  for 
the  electricity  depjrtment.  Particulars  from  the  City  Electrical 
Engineer. 

Enlinfj  Corporation  want  tenders  by  noon  June  27  for  supply  of 
oils,  waste  and  stoneware  pipes  to  the  electricity  department.  Forms 
from  the  Borough  Electrical  Engineer. 

Taunton  Council  want  tenders  by  June  30  for  12  mouths*  supply 
of  AVelsh  steam  coal  for  the  electricity  department. 

Melbourne  City  Council  invite  tenders  for  supply  of  5,0G0  yds.  of 
insulated  copper  cable.  Copies  of  specification,  conditions  of  con- 
tract and  form  of  tender  from  the  agents  for  the  Council  (Messrs. 
Mcllwraith,  McEacharn  &  Co.  Proprietary,  Ltd.),  BiUiter-square- 
buildings,  London,  E.C.,  to  whom  tenders  by  noon  of  Friday,  July  3. 

The  Deputy  Postmaster-General,  Melbourne,  Victoria,  wants 
tenders  by  3  p.m  ,  Aug.  4,  for  telegraph  and  telephone  material  for 
the  ensuing  year.  Specifications  may  be  seen  at  73,  Basingliall- 
street,  London,  E.C. 

The  Postmaster- General's  Department,  Perth,  W.  Australia, 
want  tenders  by  Sept.  7  for  common  battery  switchboard  (nine 
sections)  for  Fremantle,  (JOO  wall  and  I.IO  subscribers'  talde  sets, 
800  protectors,  90  extension  switch  and  bell  sets,  60  subscribers' 
switchboards  and  20  wall  and  10  table  sets  for  party  lines. 

The  Postmaster-General's  Department,  Sydney,  N.S.W.,  want 
tenders  by  Aug.  12  for  branching  metallic  multiple  magneto  switch- 
board for  Mosnian  telcplione  exchange. 

TENDERS  RECEIVED  AND  ACCEPTED. 

Lambeth  General  Purposes  committee  having  considered  (juota- 
tions  for  the  installation  of  telephonic  communication  between  the 
various  departments  in  the  new  oflices,  report  that  the  most  satis- 
factory and  cheapest  course  to  adopt  will  be  for  the  Council  to  pur- 
chase from  the  General  Electric  Co   the  necess.iry  materials  and 
instruments  and  to  execute  the  work  by  the  Council's  own  stall'. 
The  Council  have  sanctioned  the  necessary  expenditure. 
Jloywood  Council  liavo  accepted  the  following  tenders: — 
P.riiwoll,    Liiidliy  \-   Co.,   hIi'ium  ilynaino,   coucU-iisers,  &c.  ;  British 
Insulated  A  liel.Mliy  (;nbles,  tr.iuiwuy  fcidur  ciililc  ;  Tlios.  liill  &  Sons, 
boiler,  iVc.  ;   Wliipp  .t  Houriic-,  swilchbnard  :  Blakilcy  i^  Wild,  cxtfn 
sions  to  electricity  Htaiion   ImililiiigM  ;   LivorpoDl  lleiiiicbi<|iie  Korni 
Conrreli;  Contracting  Co.,  tooling  towci. 

Bcrmondsey  (London)  Council  has  accepted  the  tender  of  Crompton 
&  Co.  for  supply  of  an  arc  lamp  column,  with  double  carbon  arc 
lamp  and  lowering  gear,  at  £26.  13a.  3d.  The  British  Insulated  & 
Helsby  Cables  have  agreed  to  guarantee  cables  to  be  supplied  by 
them  for  two  years  instead  of  one  year  at  an  increase  of  1  per  cent, 
above  contract  price. 

Bristol  Corporation  hove  accepted]the  tender  of  Jones  &  Uorsfield 
for  boiler  and  pipe  covering  at  Avonbank  at  X2!tH  ;  that  of  Iho 
Princess  l.'oyal  Colliory  Co.  coal  to  the  Temple  Back  worli-i  fur  12 
months  ending  March  2.".,  I'.IOll  (ostiinated  value  £1,010) ;  Oliver 
Arc  Lamp  (Ltd.),  a.c  and  d.c.  Haino  arc  lamps  (value  t'l,3.'iH|  ;  and 
Sykeg  &  Hugdon,  joint  and  junction  boxes  (1«(IH  SI)  at  C3HI>.  1  Is.  Hd. 

Iloyco  Limited  have  been  favoured  witli  ordurs  from  G  alloways 


Limited  for  two  40-ton  three  motor  electric  overhead  cranes  and    I 
gantry  for  their  boiler  works,  Ardwick,  and  also  one  ."j-ton  three- 
motor  electric  overhead  crane    and   steel  gantry  700  ft.    long  for 
Earnworth  &  Jardine,  timber  merchants,  Seaforth,  Liverpool.  Both 
the  above  are  repeat  orders. 

Gravesend  Council  have  accepted  the  tender  of  the  Tudor  Accu- 
mulator Co.  for  a  storage  battery  at  £1,295  (with  t'112  for  main- 
lenance),  and  that  of  the  Switchgear  Co.  for  regulating  switches 
at  £316. 

Wolverhampton  Corporation  have  accepted  the  tender  of  Babcock 
&  Wilcox  for  supply  and  erection  of  new  bjilers  at  the  electricity 
works. 

Marylebon»  (London)  Council  received  25  tenders  for  supply  of 
coal  to  the  electricity  works  and  thit  of  W,  Cjry  &  Son  has  been 
provisionally  accepted. 

Marylebone  Biths  committee  has  placed  an  order  with  Maple  >v 
Co.  for  supplying  and  fixing  11  new  bittery  v/M  telephones  for 
£'10.  18j. 

Bradford  Council  have  aooapted  tha  tender  of  Raberts  Bros,  for 
the  electric  light  installation  at  the  Town  Hall  at  il,420. 

Southport  Council  have  accepted  the  tender  of  the  Mirrle  s 
Watson  Co.  for  a  surface  condenser  at  i£910. 

The  Postmaster-General's  Depirtment,  Melbourne,  Victoria, 
have  accepted  the  tender  of  R.  B.  Hungerford  for  30  metallic  circuit 
100  line  switchboards  at  £1,378. 

Staerier  &  Fischer,  of  Melbourne  and  Sydney,  agents  of  the 
A. E.G.,  have  secured  an  order  for  3,400  ft.  of  special  armoured  signal 
cable  for  the  Great  Boulder  Proprietary  Mine,  W.  Austr.alia. 

The  Postmaster-General's  Department  (South  Australia)  have 
accepted  the  tender  of  the  Western  Electric  Co.  for  a  common  bat- 
tery switchboard  for  Port  Adelaide  at  £'1,.'J26,  32.')  wall  set  tele- 
phones at  £2.  9s.  each  and  75  table  set  telphones  at  £2.  83.  each 
and  4C0  protectors  at  23.  9d.  eacb. 

Only  one  tender  has  been  received  by  Bueno?  Aires  Municipality 
for  the  construction  of  tube  railways,  and  this  was  submitted  by 
Supervielle&Co.,  representatives  of  the  Consortium  d" Entrepreneurs 
du  Metropolitain  de  Paris,  in  which  the  French  Thomson-Houston 
Co.  are  interested.  The  tender  proposes,  alternatively :  (1)  Two 
lines,  1'67  metre  gauge,  with  tunnels  lined  with  brick,  ?18,.')20,59S 
gold ;  (2)  gauge  1-44  metre,  tunnels  lined  with  brick  and  iron  rings, 
.§17,520,929  gold  ;  and  (3)  gauge  1'44  metre,  lined  with  brick, 
$16,412,045  gold.  The  tenderers  offer  to  accept  obligations  to  finisli 
the  work  in  3i  years,  and  to  submit  to  a  fine  of  $10,030  a  week  for 
delays  in  finishing  the  work. 

BUSINESS  NOTICES 

Messrs.  Dorman  &  Smith  are  removing  their  London  office  and 
stock  room  from  Charing  Cross-road  to  more  commodious  premises 
at  17,  Victoria-street,  Westminster,  S.W.  The  new  office  will  bein 
charge  of  Messrs.  Sambidge  and  Ward,  both  of  whom  are  engineers 
who  have  had  much  experience  of  both  the  technical  and  business 
sides  of  electrical  work.  These  gentlemen  will  be  assisted  by  an  effi- 
cient staff,  and  will  have  charge  of  the  South  Coast  district  as  well  as 
that  of  Greater  London. 

Messrs.  L.  E.  Wilson  &  Co.,  20,  Cross  street,  Manchester,  an- 
nounce that,  in  order  to  deal  effectively  with  their  increasing  busi- 
ness in  the  Liverpool  district,  they  have  decided  to  open  a  branch 
establishment  at  New  'Sork-buildings,  (u,  Stanley  street,  Liverpool 
(Telegrams:  "Telephony  Liverpool";  Telephone:  Central  07). 
They  have  appointed  Mr.  F.  L.  Monkhouse,  M.L1'..E.  (late  manager 
in  Liverpool  for  the  Walsall  Electrical  Co.)  as  managing  engineer. 

Mr.  Philip  D.  lonides,  now  and  for  some  eight  years  manager  in 
Scotland  for  the  British  Westinghouso  Co.,  will  resign  that  position 
in  the  autumn  to  join  Mr.  Wilfrid  L.  Spence,  M.Inst.C.E., 
Assoc. M. Inst. C.E  ,  31,  St.  \'incent-place,  Glasgow,  in  his  consulting 
practice,  the  business  thereafter  being  carried  on  under  the  name  of 
Spence  &  lonides.  Jlr.  lonides.  after  some  years  of  .Vmcrioan 
cxperioncc,  following  a  British  training  wont  to  Glasgow  in  1900  to 
instal  the  Corporation  electric  tramway  plant,  and  has  since  then 
handled  all  the  Westinghouso  Scottish  business.  jMr.  Spence,  prior 
to  opening  his  own  office,  was  for  5J  years  engineer  and  managing 
director  of  the  British  Electric  Plant  Co.,  Allo.i,  whoso  w^rks,  witli 
till'  bulk  electric  power  station,  he  designed,  built,  equipped  and 
operated  during  that  period. 

Owing  to  the  Government  having  purchased  !>,  Great  Goorge- 
street  under  the  Public  OtViccs  Sites  (I'.xlension)  Bill,  1908,  Messrs. 
liramwell  I's  Harris  are  moving  into  now  olVioesat  11,  Great  George' 
.street,  WoBtminstor,  S.W.,  at  the  end  of  this  month. 

Geo.  Hy.  Hanson  and  \ll>t.  ICdwd.  Martin  ((railing  as  (i.  H. 
Hanson  &  Son  and  as  the  lUitish  Telephone  Supply  Co.),  17, 
r.loomsbury  street,  liiriiiingham.  have  dissolved  piirtnor.ship.  Mr. 
G  H.  Hanson  will  in  future  carry  on  both  bnsinosses  in  partnership 
with  Mr.  Win.  Ohas.  Carter. 
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Mr.  J.  E.  Lea,  the  inventor  of  the  "Lea  "  water  recorder  recently 
leaeribed  in  The  Electrician,  has  changed  liis  address  from  Urow  n- 
street  to  2M,  Deansgatc,  ifanchester.  Telephone  n\uuber  5,0t(), 
telegraphic  address  as  before,  "  Recording,  Manchester." 

In  orJcr  to  avoid  possible  confusion  with  other  companies,  the 
^e of  the  liritish  (lencMiil  Kloctric  Co., of  17,  Ilatton  Garden,  l''-.0., 
will  in  future  be  llie  British  Central  IClectrical  Co.  Telograiiis  ; 
["Artillcnr  London  "  ;  telephone,  llolborn  4.'J52. 

Geo  i  lly.  Mal<in  Morris  (trading  as  Morii<  &  .Morris),  elec 
trionns,  &c..  .")9,  KaiUvay-road,  Leigh,  Lanes.,  have  dissolved  part- 
nership. Debts  by  Mr.  H.  M.  Morris,  who  continues  in  his  own  name. 

Plant  for  Sale. — Two  Royce  compound- wound  dynamos  and  two 
1  ii.r.  gas  engines,  with  flywheels,  &?.,   are  advertised  for  Sile 
Applications  to  Mr.  Wm.  Morton,  Grand  Taeatre,  Hull. 

Rotary  Incandescent  Filament  Lamp.  -  An  advertisement  con- 
'.tins  some  particulars  of  this  lamp,  the  British  and  Foreign  rights 
of  whicli  are  for  sale,  or  working  licences  thereunder  would  be 
granted.     Applications  to  K.,  The  Dell  House,  Kopley,  Hants. 

British  Agencies  Required.  —The  electrical  department  of  the 
iiddeiitsche  Maschinen  und  Armaturen-Fabrik,  Bremen-Hastedt, 

i-rmany,  advertise  that  they  require  agents  for  their  new  hne  of 

Sctrical  apparatus  and  specialities. 

Westinghouse  Magnetic  Brake.— As  a  result  of  the  successful 
performance  of  Westinghouse  magnetic  brakes  on  the  Dunedin  and 
Wdlington  (N.Z.i,  Sydney,  Bendigo,  Ballarat,  Fremantle  and  East 
Piemantle  tramways  (Australia"),  the  municipal  authorities  of  Ada- 
hide  have  placed  an  order  with  the  British  Westinghouse  Co.  for 
120  magnetic  brake  equipments  of  the  latest  improved  type,  similar 
to  the  brakes  in  use  on  all  the  London  Count}'  Council  tramcars. 
The  inventors  of  this  brake  have  recently  developed  improvements 
which  are  claimed  to  eliminate  wheel  skidding  on  the  worst  condi- 
lion  of  track  and  on  any  gradient. 

Brown  Bo veri  Steam  Turbines.— The  A.-G.  Brown,  Boveri  & 
Cie,  Baden,  Switzerland,  have  recently  concluded  a  licence  agree- 
ment with  the  German  Admiralty,  whereby  the  latter  have  acquired 
the  right  of  building  marine  steam  turbines  on  the  Brown-Boveri 
system  in  the  Imperial  shipyards.  The  Lnperial  shipyard  at  Kiel 
has  already  been  instructed  by  the  Admiralty  to  equip  the  new 
cruiser  "  Ersatz  Sperber  '  with  a  set  of  turbines  on  this  system. 

CATALOGUES.  &c. 

hniterij  Funs. — Although  the  majority  of  our  cities  and  towns 
have  a  supply  of  electrical  energy  there  still  remains  the  great 
number  of  country  places  in  which  battery  power  must  be  resorted 
to  for  the  driving  of  so  useful  an  article  as  an  electric  fan.  Pamph- 
let No.  Ol,0.s2  just  issued  by  the  General  Electric  Co.  describes  and 
illustrates  a  wide  range  of  portable  battery-driven  electric  fans.  It 
also  gives  details  of  both  dry  and  wet  batteries  suitable  for  the 
operation  of  these  fans.  The  sets  are  extremely  light  and  neat,  and, 
in  addition,  their  outward  appearance  has  been  carefully  studied. 

G.E.I'.  Publictilinyts.-Vfe  have  to  acknowledge  a  number  of  pub- 
lications from  the  General  Electric  Co.,  including  the  "General" 
Progress  Sheet  for  June,  1908.  Probably  the  most  interesting  item  of 
this  is  the  "  Fynn  "  patent  single-phase  commutator  motor.  There  is 
a  cheap  electric  k  ettle,  listed  at  8s.  6d.,  and  a  4  lb.  250  watt  domestic 
flat  iron  with  detachable  shoe  at  lis.  6d.  Section  C  of  the  com- 
pany's general  catalogue  deals  with  enamelled  conduits  ("  Geeko- 
duct")  and  all  fittings  and  accessories.  This  will  bear  close 
inspection  by  wiring  contractors,  both  as  regards  the  boxes  and 
general  accessories  of  the  sj'stem,  as  well  as  the  tools  which  will  be 
found  useful  in  wiring  work.  "  Freezor  "  electric  fans  are  described 
in  Section  E  of  the  catalogue.  Tliese  fans  are  made  in  a  large 
range  of  sizes,  and  are  suitable  for  bracket,  ceiling,  wall  and  desk 
use.  There  is  also  a  line  of  "  Freezor  "  electric  porthole  fans  de- 
scribed and  priced. 

'•  Orij'inisation." — This  is  the  title  of  the  official  publication  of  the 
Stolzenberg  specialities.  Engineers  anxious  to  set  the  office  side  of 
their  business  in  order  will  find  numerous  useful  hints. 

FInvc/c  KcpaniJer. — A  useful  list  reaches  us  from  Mr.  O.  N. 
Beck,  11,  Queen  Victoria  street,  London,  E.G.,  describing  his 
universal  pipe  Hanging  expander.  The  principal  advantage  of  the 
tcol  is  that  it  can  be  employed  on  different  diameters  of  pipes.  It  is 
stated  that  for  the  flanging  of  pipes  from  2  in.  to  16  in.  bore  only  two 
cf  these  machines  are  required.  A  copy  of  the  list  will  be  forwarded 
to  all  interested  engineers. 

.I.e.  .Vo/ocs— Messrs.  Wright  &  Wood,  Century  Woiks,  Halifax, 
h.ave  just  issued  their  list.  No.  24,  which  gives  general  prices  of  their 
two  and  three-phase  induction  motors.  These  machines  are  stand- 
ardised for  ."lO  cycle  working,  and  have  an  overload  capacity  of  2') 
per  cent,  for  one  hour,  and  00  per  cent,  momentary.  According  to 
the  list  a  large  stock  is  carried  and  quick  deliveries  can,  therefore, 
be  made. 


BANKRUPTCIES,  LIQUIDATIONS.  &c. 

Claims  against  the  St.  Albans  &  District  Electric  Supply  Co. 
(Ltd.)  by  July  31  to  Afr.  J.  McLeod,  101,  Finsbury-pavcment, 
London,  E.G. 

In  the  Manx  Chancery  Court  on  Wednesday  the  accounts  of  the 
liquidator  (Mr.  W.  H.  Walker)  of  the  Isle  of  Man  Tramways  & 
lUectric  Power  Co.  (Ltd.)  were  passed.  There  was  l'(i,.'iOS  for  dis- 
tribution, and  it  was  proposed  to  pay  a  final  dividend  to  the  cre- 
ditors of  Is.  0:;.!d.  in  the  £.  The  total  of  admitted  claims  was 
£115,618.  123.  6d.  Previous  dividends  to  creditors  of  12s.  6d.  in 
the  £  had  been  paid.  The  shareholders,  whose  capital  exceeded 
i'2.')0,000,  received  nothing  back. 

A  meeting  will  be  lield  on  July  21  at  5,  Xew-court,  Lincoln's  Inn, 
London,  E.G.,  to  receive  an  account  of  the  winding-up  of  the  Elec- 
tric Traction  Construction  &  Equipment  Co.  (Ltd.). 

lUshop's  Cluster  Co.  (Ltd.)  is  being  wound  up  volnntarily.  Mr. 
(i.  Teale,  14,  Golden  lane,  Londoi,  E.G.,  is  liquid»to:. 

Deed  of  Assignment. —.\  deed  of  assignment  has  been  executed 
by  Ernest  E.  Prestwich  &  Ernest  C.  Lea  (ti'ading  as  Prestwich  & 
Burt), electrical  engineers.  South-lane,  Kingston-cu-Thames.  Claims 
to  Mr.  G.  E.  Corfiold,  Balfour  House,  Finsbury-pavement,  London, 
E.G.,  by  June  25. 


PATENT  RECORD. 


APPLICATIONS  FOE  PATENTS. 

Note. — The  undermentioned  AppKcation.'i[exeept  tho.te  marhed  t)  are  not 
open  to  piiti/lc  inspection  until  after  acceptance  oj  Complete  Specification.-^, 
Those  marked  f  are  open  jor  inspection  12  monthi  after  the  date  attached 
to  them,  if  they  hare  not  been  ptthlif:he,d  prerionih/  in  the  ordinary  course, 
Nainea  within  parentheses  are  those  of  communicators  of  inveniion-i.    When 
Complete  Specification  accompanies  apjMcation,  an  asterisk  is  affixed. 
February  10,    1908. 
3.764  Luics.     Operating  switches  or  the  like.* 
3,770  Bluemel.  Bluemel.  Bluemel  &  Shili..      Electrieally-oonti-olled 

pneumatic  dispatch  tubes,  cash  railways  and  the  like.* 
3.778  Porter.     Electromagnets. 
3.792  Lacelbauek.  Apparatus  for  intensifying  electric  or  sound  waves* 

February  20,   1908. 

3,823  LouAN.      Safety  guard  for  tramcars  and  other  vehicles. 

3.830  Denieport.     Electric  condensers.* 

3.850  Manning.     Conduit  tramwav  continuous  current  snjiplier. 

3.860  Marks.     Switches.     (Electrical  Mfg.  Co..  U.S.)* 

3.862  Jacques.  Production  of  electrical  energy  and  apparatus 
therefor. 

3.894  BvRGEss.     Electric  railway  signalling  system.* 
February  21.   1908. 

3.94 1   Henslev.     Combined  high  and  low-tension  change-over  switch. 

3,947   Lines.     Incombustible  articles  used  for  electric  fittings.* 

3,950  Johnston.     Operathig  brakes  of  self-])ropelled  vehieles. 

3.985  B.T.-H.  Co.  &  Hopps.     Electric  ignition  devices. 

3,9St)  Allgemeine    Elektkicitats    Ges.     Electrically-driven    rolling 
mills.     (Date  applied  for.  22/2/07.)*t 
February  22,   190S. 

3.995  Jk)Ki)EY    &    Frigker.     Eleetricitj'    meters. 

4,021  Mountain  &  Gib.son,  &  Tolkien.  Track  brake-operating  me- 
chanism for  tramcars. 

4.(«0  TiDNAM.      Telegraph  pole.      (Date  apjilied  for,  9/7/07.)*t 

4.043  Davy.     Disinfecting  devices  for  telephones  and  like  instruments. 

4,052  Herrensgh.midt.  Processes  of  melting  in  electric  fnrnnces  and 
their  application  to  the  extr.aetion  of  metals.  (.Application  lor 
addition   to  24,517/07.      Date  ajiplied  for.  23/2/(l7.)*t 

4,066  ExLEY  &  Leitner.     iSeries  parallel  electric  circuits. 
February  24,   1908. 

4.082  Taylor.     Compound  automatic  electric  fog  signal. 

4.087  Jones.     Resistances. 

4,096  R.\NDALI,.  Electrically  automatically  switching  on  or  oil  the 
supply  mains  transformers  and  the  like. 

4.1 10  Baines.     Elcctro-thera))eutic  methods  and  ap|)aratus. 

4.1  II  Siemens  Bros.  Dyna.mo  Works.  Daj.ziei..  Brooks,  &  Jenkix. 
Recording  apparatus  for  use  with  electrical  measui'ing  instru- 
ments.* 

t.l  12  Siemens  Bros.  Dynamo  \Vt)KKs.  (Siemens  Sduiikertwerke 
<J.ni.l).H.,  Cerniany.)  Seclion  insulating  arrangements  for 
overhead  construction  of  electric  railways  or  trann^ays.* 

4.113  Faikweather.  (.Allmiinna  .Svcnska  Elektriska  Aktiebolaget. 
Sweden.)     Polyi)hase  induction  machines.  * 

4.133  Von  Ki'bin.     Apparatus  for  reading  Morse  and  similar  signals. 

4.137  Boscii.  Apparatus  for  starting  internal  combustion  engines  by 
electrical  ignition.     (Date  applied  for,  28/10/07. )*t 

4,139  Bloxa.m.  (.\laiki.sehe  Maschinenbauanstalt  Lndwig  Sliirkcnliol/, 
A.-G..  Germany.)     Lifting  magnets  for  cranes.* 

4,145  Greenbai.m.  Coupling  talking  machines  with  tr.uisport.ilile 
circuit-milking  and  breaking  devices.* 

4.161   Orlino.     Electro-capillary  apparatus. 

4,166  Evans.     Electricity  meters.* 
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SPECIFICATIONS   PUBLISHED. 

1907    Si"Ec;lFICATIONS. 

4,0S5  CoLKMAN.     Electrii'  alarm  apparatus. 

4,123  Stone.      Wireless  telegrajiliy.      (Date  ajiplied  for.  27/2/(111.) 

4.12."i  Caiiot.     Wireless  signalling.     (Date  applied  for.   10/;i/0(i.) 

4.12H,t  4.134  Cabot.  Wireless  signalling  svstem-i.  {Date  applied  for. 
10/3/0(!.) 

4.132   Peck.     Systems  of  electrieal  distribution. 

4.137  t'ABOT.     Wireless  signalling  systems.     (Date  applied  for,  10/3/00.) 

4.181    B.T.-H.  Co.  (G.E.  Co.,  U.S.)     Preventing  elettrolysis. 

4,211  Crompton  &  Co.,  Macfarl.\ne  &  Burge.  Rotary  trans- 
formers and  motor-generators. 

4,333  Webb.     Selective  continuous  wave  telegraphy. 

4,397  Eckstein  &  Heap.     Construction  of  automatic  circuit-breakers. 

4,42.5  Scott.     Time  limit  circuit-breakers. 

4,470  Lii'TENBACH.     Electric  power-generating  plants. 

4, .593  Marconi  &  Marconi's  Wireless  Telegraph  Co.  Transmitting 
apparatus  for  wireless  telegraphy. 

4.832  Christensen.     Voltaic  cells. 

4.833  B.T.-H.  Co.  &  Garton.     Regulation  of  motor-generator  sets. 
5,012  Cook.     Electrical  protective  apparatu.s. 

5,100  Cote  &  Pierron.     Electric  furnace  for  coatinuous  extraction  of 

zinc. 
5,437  Cai.lender's  Cable  &  Construction  Co.  &  Brennan.     Friction 

clutches. 
5,500  Lamme.     Alternating  current  dynamo-electric  machines  of  the 

commutator  type.     (Date  applied  for,  15/3/00.) 
5,506a  &  5.508a   Lamme.     Operation  as  generators  of  alternatingcurrent 
commutator  tvpe  motors  having  series  characteristics.      (Date 
applied  for.  2/8/00,  and  under  Rule  13,  7  3  07.) 
5,830  Franklin  &  Sevfert.     Alternating  current  commutator  motor. 
0,289  Walter.     Controlling  electric  currents. 

7,048  B.T.-H.   Co.   (G.E.   Co.,    U.S.)     Magnetic   wedges   for   dynamo- 
electric  machines. 
7,180  B.T.-H.  Co.  (G.E.  Co.,  U.S.)     Resistances. 
7,410  Haigh.     Marine  electric  steering  gear. 
7.432  Cooper.     Electric  contact  makers. 
7,982  Bl.U'KMORE.     Electricmagnetie  separators. 
8,173  Milton.     Inductor  alternators.     (Rights  not  granted.) 
8,206  Graham.     Trams,  engines,  or  any  machinery  that  runs  on  rails 
for  open  and  lixed  stationary  points  of  rails  or  trolley  wires, 
or  any  rails  or  wires  requiring  points. 
8,284  Thiellet     &     Denard.     Accumulators.     (Date     applied     for. 

12/4/06.) 
8.0'*4  Hookham  &  Holden.     Electricity  meter. 
9.172  Ingram  &  Hunt.     An-  lamps. 

9,572  B.T.-H.  Co.  (G.E.  Co..  U.S.)     Electri?  lamps  h.iving  incandesc- 
ing bodies  of  refractory  elements. 
9,591   Gross.     Guiding  and  supporting  carbons  or  electrodes  in  pairs 

in  arc  lamps. 
9,923  Roberts.     Electric   switching    mechanism    for   sending   a    pre- 
determined number  of  current  impulses, 
lo.sill    PcNGA.      Direct  current  armatures  with  multiple  circuit  multiple 

winding. 
11.177   Haddan.   (PolyphosElektrizitats-Ges.)  Holding  and  iompressing 

objects  during  exposure  to  Rtintgen  ray.s. 
12,374   Lake.    (Hallo;k.)      Dynamo-electric  generators  of   the    iiiductir 

type. 
12,973   B.T.-H.  Co.     (G.E.,  Co.  U.S.)     Brake  lever.ige  systems. 
13,072   White.     Electric  controllers.     (Date  applied  for,  (i/6/OH.) 
13.19.5    li.T.-H.  Co.     (.V.E.tJes.)     Signalling  systems  for  railways. 
13.354   Driver.     Attaching  filaments  to  leading-in  wires  of  incandescent 

lamps. 
1.3,361   Karlam  &  Wild.      Braki-  blocks  for  tramcars  and  the  like. 
13,983  Little.     Storage  batteries. 

14,752  Scott.      Preventing    inductive   disturbances    in    telephone,    tele- 
graph and  other  <ircuits.      (Date  apjilied  for,  9/7/06.) 


COMPANIES'  MEETINGS  AND  REPORTS. 

British  Electric  Traction  Co.  (Ltd.) 

Th"  directors  report  for  I  be  year  endi'd  March  31  slates  that,  in  \  lew 
of  the  fact,  that  nearly  the  whoU-  of  the  eapitjil  of  the  (MUnpaiiy  is  in 
vested  in  a  larj^e  number  of  associated  eonipaiiies,  tlio  direettirn  (-on 
Hider  it  (leHiruble,  in  order  to  make  I  ho  position  clear  to  the 
shnreholdors,  ti  .Hubmit  not  oidy  paitieulars  of  the  company's 
intcrcstH  in  the  nsMoeialcil  conipanies,  but  also  many  partieu- 
larH  ooneorniiig  tho  n.>)Hoeiatod  f:ompaiiie.s.  Much  of  the  infor- 
tnatioh  Inn  been  tabulated  in  Kclieilules  to  the  report.  The 
luiionnt  sljindinj;  at  credit  of  reserve  is  i'567.'l20.  7s.  lid.  The 
(pieHtion  of  utilising  the  reserve  to  write  down  the  assets  appearing  on 
the  opposite  nide  oi  tho  lialannc  slu'et  has  been  eoMHJilored,  but  in  the 
oiiinion  of  the  rlircetors  no  (jood  purpose  would  be  served  by  adopting 
this  coiirKe  at  present.  In  addition,  reserxes  have  been  nunle  out  ti( 
prolit-s  aj^uitiHt  loss  or  dopreeiatitut  of  H|H;eifie  aH.sets,  of  which  reserx  cs 
u  bilaiiee  of  i'11,116.  19s,  lOd.  is  uuappniprialcd.  The  various  asso 
ciatcil  companies  have  e:eat<'d  depreeuitiou  and  reserve  funds  of  tln'ir 
own,  wbieli  uinounted  at  Dee.  31,  1907,  Uj  1902,728.     The  lusMoenited 


companies  have  recently,  on  the  recommendation  of  the  B.E.T.  Co., 
adopted  resolutions  with  a  view  to  increase  their  provision  against  dc- 
])reciation  and  also  to  define  more  clearl\-  the  purposes  of  their  reser\  e 
funds.  The  resolutions  are  to  the  effect  that  the  compinies  shoukl 
make  minimum  provisions  before  payment  of  dividends  for  permanent 
vay  renewals,  redemption  of  capit.al  and  general  deiireciation  pur- 
poses. Some  of  the  companies  have  acted  on  these  resolutions  in  re- 
spect of  their  accounts  for  the  past  year,  and  endeavours  will  be  made 
to  give  full  effect  to  them  in  future  years. 

During  the  past  year  a  sati-sfactorj'  reduction  has  been  made  in  the 
liabilities  of  the  company,  which  amounted  to  £278,550  in  M.irch, 
1907,  while  at  the  corresponding  date  this  year  they  amounted  to  onlv 
£59,193.  Of  the  latter  amount  £46,623  was  in  respect  of  debenturi- 
interest  accrued  at  March  31  last,  since  paid.  liii'e.Hlm'iit.-. 
aiid  Undertakings  form  the  chief  item  in  the  balance-sheet,  and 
consist  of  shares  and  debentures  in  associated  tramway,  elec- 
tricity suppi}',  manufacturing  and  other  companies.  Consols  and 
sundry  securities  and  undertakings,  made  up  as  fellows  :  Consols 
of  par  value  of  £200,000  standing  at  £196,373.  18s.  5d.  ;  deben- 
tures in  various  companies  of  par  value  £395,251  standing  at 
i'378,658.  '.14s.  Id.  ;  shares  in  various  companies  of  par  value 
£4,485,590  stanling  at  £4.283,398.  Is.  7d.  ;  capital  expended  at  Bar- 
row, Brighton  and  Mumbles  £143,372.  3s.  5d.  Total  £5,007,70  J.  17s.6d. 
Investments  standing  in  the  books  at  £3,275,178  were  revenue  earning 
during  the  past  year  and  iiroduced  an  .average  return  of  4'7  per  cent. 
Investments  standing  in  the  books  at  £1,589,152  earned  no  revenue 
during  the  year.  The  total  investments  are  less  this  year  by  £103,669 
than  at  March  31,  1907,  securities  representing  £243,776  having  been 
sold  at  a  pirofit  of  £10,882,  and  securities  standing  in  the  books  at 
£140.107  having  been  added.  The  amount  of  sundry  debtors  and 
debit  lialances  has  Ijeen  further  reduced  during  the  vear.  At  March  31. 
1907,  the  amount  stood_at  £631,632,  compared  w  itlit'545.801  at  March 
31,  1903-  The  item  Ji.cpendiliin  nn  ArU  of  Parliatm nf.  dr..  has  been 
written  down  to  £17,528.  15s.  7d.,  .and  represents  ex|ienditnre  on  pr.i- 
motion  of  Acts  of  Parliament,  light  railway  orders  and  other  rights  and 
powers. surveys,  negotiations, &c.,in|connectioii  with  schemes  which  may 
not  be  [iroceeded  with.  This  amount  is  being  written  down  annually  by 
20  per  cent.  Stock  stands  at  £10,341. 7s.  and  represents  stock  of  cars  on 
hire  to  the  associated  undertakings,  <  lectrical  equipments,  paving  setta 
and  general  stores,  and  is  being  gradu.ally  reduced  by  sales.  Provision  is 
made  annuallv  for  any  depreciation  in  value  Lctiid,'<  ajid  Biii/dniqs 
stand  at  £19,930.  16s.  8d.  and  .show  an  increase  of  £8,067.  Fiiriillio-f 
stands  at  £3,098.  13s.  (Both  these  last-mentioned  items  it  is  proposed 
to  transfer  to  the  British  Electrical  Federation.)  (/oodiri//  stands  at 
£1,000,  and  is  the  balance  of  a  larger  amount. 

Profit  and  Loss  — Gross  profits  for  the  year  1907-8  amount  to 
£250,559.  3s.,  while  expenses  (including  £73,682  interest  on  5  per  cent, 
and  £23,802  on  At  per  cent,  debenture  stock  for  the  vearl  amount  to 
.t:i44,829.  9s.  Id.,"  leaving  a  balance  of  £105,709.  13s.  11<1.  Adding 
£13,115  from  preceding  year  there  remains  £118,824.  14s  8d. 
The  gross  profits  include  £49,954  on  the  Bombay  undertaking 
and  £10,882  net  profit  on  sale  of  investments.  The  expanses  include 
.£17,500,  reserved  to  meet  depreciation  of  undertakings  worked  by  tho 
company  (apart  from  investments),  buildings,  doubtful  debts  and 
expenditure  on  undertakings  not  proceeded  with.  The  directors  have 
given  the  question  of  the  distribution  of  the  balance  of  profit  their 
earnest  consideration..  Thej' recognise  the  desirability  of  piying  the 
full  dividend  on  tlie  preference  shares.  They  feel,  however,  that  this 
question  is  at  present  governed  by  the  importance  of  making  further 
|)rovisioii  for  depreciation,  and  by  the  advisability  of  keeping  ample 
fun<ls  in  hand  to  .assist  the  company  toenter  upon  new  enterprises  when 
opportunity  offers.  Every  effort  is  Ijeing  made  to  increase  tho  incomeon 
the  existing  investments  ;  meanwhile,  the  other  available  .source  of  in- 
creased profits  is  from  the  initiation  and  development  of  new  uniler- 
t.akings.  Onthc(|uestionofthedivideii(l,thc  directors  are  unanimously  of 
opinion  that,  in  aflvising  the  preferiMicc  shareliolders  to  .agree  to  a 
postponeinenf  of  a  part  of  their  dividend,  ihey  are  recommending  a 
course  which  will  m.a  I  erially  strengthen  the  position  of  the  comjwxny,and 
by  improving  the  prospects  of  increased  profits,  olTer  future  compensa- 
tion to  both  cla.s.ses  of  shareholders  for  their  present  sacrilices.  Tho 
directors,  therefore,  recommend  that  tlie  full  dividend  on  tho  preferoiico 
shares,  at  the  rate  of  6  per  cent,  per  annum,  be  paiil  for  the  six  months 
code  I  Sejif .  30,  1907(lieiiig  at  the  rate  of  3  per  cent,  for  the  tin.iiiei.il 
vear).  This  will  absorb£48, 431.  2s.,  .and  thai  there  be  added  logciier.il 
"reserve  (increasing  .same  to  £602,420)  £55,000,  leaving  £35,393. 12s.  8d. 
to  be  carried  forward.  Tho  directors  consider  that  the  di\adend  on 
the  iireferencc  shares,  at  tho  rate  of  5  per  cent  ,  m.ay  be  regardeil  .as  a 
minimiim  distribution  for  the  curieni  linancial  year,  and  lliey  proiM>se 
that  this  shall  be  paid  in  I  wo  equal  iiistabnents  lui  Aug.  15  anil  Feb. 
16  next,  .and  Ihey  hope  that  increased  profits  will  in  the  ne.ir  future 
enable  the  arrrais  of  preferenci;  dixidcnd  to  be  paid   of!'. 

The  weather  during  the  greater  part  of  the  finani'ial  year  w.as  very 
unfavourable,  ami  Iraflic  receipts  upon  most  of  the  trannvnya  and 
light  railways  in  which  the  company  is  interesl«i  wore  adversely 
alTi'cted,  Kll'orts  wore  made  during  the  |Hist  year  to  improve  the 
position  of  Ihe  undeilakiiigs  by  increasing  the  fares,  by  shortening 
the  fare  slagt's  and  liy  cbininal  iiig  unrfinuneral  i\'e  services.  The 
incriMisesof  lares  were  not  made  till  the  second  half  of  tho  ywir,  and  it 
must  take  some  lime  beforetlu'  full  elVect^sof  the  changes  can  be  uscer- 
taiiied.  Meannhile,  the  average  fare  for  the  past  year  hius  fallen  to 
l'21d.  jiiM  pas.senger.  The  general  charges  and  expenses  of  adinlniH- 
fialioii  apiMMir  in  tho  accounts  in  a  form  wbii^h  does  not  <*oni|>aro 
easily  with  previous  <,.ars.  This  is  diii' to  fbe  expiaises  for  tho  last 
iiiiu*  months  of  the  year  bax'ing  been  discliarged  on  a  eo  o|»erativo 
basis  by  the  Uritish  IClectrieal  Kedeiation,  but  tho  directors  are  able 
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to  report    ii    fmtlior   reduction  in   exiieiises.     The  management  and 
i>eneral  cxi>enscs  are  being  rciluced  in  larger  ratio  than  the  proKts. 

Another  matter  which  has  an  important  bearing  on  t!ie  profits  m  ule 

by  the  associated   tramway   nndcrtakings  is   tlio    price   paid    for   (lie 

'ilrical  energy  for  working  the  cars.      This  is  a  very  large  item  in 

working  expenses,  and  in  many  cases,  where  the  local  anthority 

I- an  electricity  supply  station,  an  obligation  has  been  placed  upon 

iIm  comiiany  to  take  current  at  what  is  now  a  high  price,  the  local 

nalhority  supplying  other  and  much  smaller  consumers  at  consider- 

■\  lower  prices.     Where,  however,  the  com|>iinies  have  been  free  to 

,0  the  best  arrangements  for  purchase  or  to  generate  their  own 

luiii'nt,  the  cost  is  less.     The  matter  is  receiving  the  attention  of  the 

directi'is  with  a  view  to  securing  better  terms  from  the  local  authorities. 

ELtiTKiiiTY  Sl'i-ri.v. — The  ;is.sociated  companies  have,   when   the 

circiinistances  have  been   favourable,  undertaken   the  supply  of  elec- 

(ricily  in  the  ilistricts  served    bj'  their  tramways,   with  a   view    to 

idditional  business  for  their   power  stations  and  the  econo- 

,ng  from  comliincd  administration.    With  few  exceptions  the 

electricity  supply  undertakings  have  now  passed  the  pioneer 

je.  and  are  more  than  covering  expenses,  and  their  returns  are 
ulily  improving. 

British  Ei.kctri.ai,  Feder.\tkin.— A  Federal ion^^of  all  the  com- 

\'nmt«  and  undertakings  associated  with  the  B.E.T.  (Jo.  was  formed 

lulv.  1907  (in  succession  to  the  Advisory  Committee  for  associated 

ii|i.inies  formed  in  1902),  for  co  operation  and  joint  action  in  matters 

,1,111,111  interest.     About  60  undertakings  have  thus  been  federated 

-..itive  purposes,  and  a  council  has  been  constituted,  coniist- 

hairman  or  managing  directorof  each  of  the  feder.ited  under- 

,ihj;^.     .Many  important  matters  nave  been  dealt  with  by  the  Fede- 

on.  including  joint  head  oHice  accommodation,  collective  purchase 

ind  mutual  insurance  against  third-pr.rty  risks.   TheFedera- 

■  011  constituted  on  the  basis  of  making  no  profit,  and  the 

ire  distributed  among  the  various  companies  in  proportion 

ices  recjuired  b3-  each. 

■~  Delivkry. — Parcels  delivery  systems  have  been  established 
uutwehe  routes  of  tramways  and  light  railways,  and  the  business  is 
beinsiriaduallj'  extended  with  every  prospect  of  fair  profits  being 
earned. 

The  directors  regret  that  owing  to  the  constant  pressure  put  upon 
'■•mway  comiiaiiies  to  reduce  fares  and  to  increase  facilities,  the  im- 
taut  services  rendered  by  the  associated  companies  to  the  public 
"  not  adeijuately  rewarded.     As  a  result  also  of  the  legislative  and 
municipal  burdens  placed  upon  electrical  enterprise  in  this  country 
and  of  the  severe  competition  of  foreign  producers  with  English  manu- 
ka   competition   which    has   reduced    prices    of    electrical 
-  to  such  an  extent  that  profits  ha\e  practically  vanished — 
i.._.,l  undertakings   are  not  as  remunerative  in  this  country  as 
zht  be  expected,  and  consequently  many  of  the  assets  of  the   com- 
y  ha\e  suffered  severe  depreciation   in   value.     Nevertheless,  the 
•-ctors  are  of  opinion  that  the  mai'ket  prices  of  the  company's  share 
idebeiiture  capital  are  lower  than   the  circumstances  warrant,  and 
this  is,  in  a  measure,  to  be  ascribed   to  the  prevalent  industrial  de- 
|iresi<iiiii  and  to  the  general  stugnatioii  on  the  stock  and  share  market. 


AlOMINIOM  CORPN.  (LTD.)— At  the  first  annual  meeting  on  Tuesday 
SirJas.  Sivewright  said  that  in  March  the  first  furnace  was  tajiped  at 
Newcastle  on-Tyne,  and  they  had  been  gradually  adding  to  their  fur- 
naces iht-re.     The  aluminium  produced  was  of  very  high  ({uality  ;  in 
uoca-scliad  it  fallen  under  93  per  cent,  of  the  pure  metal.   One  carbon 
furnace  was  in  full  operation,  and  there  would  be  three  of  tiiose  furnaces. 
In  North  Wales  the  works  had  been  prosecuted  with  great  vigour, 
and  at  the  beginning  of  August  they  would  be  turning  out  aluminium 
iitDolg.irrog  to  the  extent  of  about  1,600  tons  per  annum.     When  the 
campaiiy  was  brought  out  aluminium  was  selling  at  from  £180  to  t200 
"»r  ton.     The  figures   in  the   prospectus  were  based  on   aluminium 
iiz  at  ,€120  pur  ton,  but  it  was  now  about  £80  per  ton.     Still,  the 
•rctors  viewed  the  situation  with  perfect  equanimity,  and  he  had  no 
liesitation  in  saving,  after  the  experience  they  had  had,  that  when 
•heir  works  in  North  Wales  were  in  operation,  and  when  their  other 
:k5  were  completed,  the  Aluminium  Corpn.  would  be  in  a  position, 
1  with  aluminium  at  .€80  per  ton,  to  make  good  profits,  and  to  pay 
....-jtantia!  dividends  on  its  capital. 

AEON  ELECTRICITY  METER  (LTD.)— Mr.  Hugo  Hirst  presided  at  the 
meeting  on  Tuesday,  and  said  the  report  for  tlie  past  six  months  bore 
out  their  prognostications.  They  had  had  a  record  six  months  in  their 
history.  After  ex  plaining  the  various  items  in  the  accounts,  Mr.  Hirst 
said  that  the  Board  of  Trade  had  passed  their  prepayment  meter  for 
.ilteni.iting  currents— up  to  the  jiresent  the  only  alternating  current 
prepayment  meter  on  which  that  distinction  had  been  conferred — and 
if  they  might  be  so  sanguine  as  to  hope  that  that  system  of  metering 
would  become  as  popular  for  electric  light  as  it  had  become  in  certain 
quarters  for  gas,  it  was  bound  to  prove  a  good  think  for  them  in  the 
future.  The  system  of  jirepayment  had  not  hitherto  been  much  in 
demand  for  electric  light  ;  but  now,  with  the  cheapening  of  thesup|ily 
and  the  advent  of  the  Osram  and  other  metallic  filament  lamps,  which 
saved  from  50  to  70  per  cent,  of  current,  electric  lighting  bade  fair  to 
become  the  poor  man's  illuminant  as  well.  Dr.  Aron  had  been  suc- 
cessful in  producing  a  ta,ximeter  which  had  met  with  the  approval  of 
the  authorities  of  Scotland  Yard,  and  had  been  passed  liy  the  National 
Physical  Laboratory.  A  great  many  cab  owners  and  cab  trade 
societies  had  tested  and  tried  it,  and  had  given  them  considerable 
orders,  but  there  were  still  difficulties  in  the  way  of  its  immediate  use. 
BIRMINGHAM  &  MIDLAND  TRAMWAYS  (LTD.)- At  the  meeting  last 
week  the  rliaiiinaa  (.Mr.  ('.  S.  Ii.  Hilton)  said  their  income  was  derived 


from  tramways,  electricity  supply  and  fmm  investments  in  sulisiiliary 
comiKinies.  During  the  past  vear  their  capital  expenditure  had  been 
increased  by  £25,000,  less  £644  realised  by  sales.  £8,714  had  been 
spent  on  the  tramways  and  £16,105  on  electricity  supply.  Invest- 
ments had  been  increased  by  £3  500, and  were  represented  by  dcboiit  ures 
in  the  Motor  Omnibus  Co.  The  trattic  receipts  showed  a  decrease  of 
£13,640,  mainly  due  to  the  lease  of  the  Dudley  line  having  expired. 
Expenses  showed  a  decrease  of  £4,200  on  working  account  and  a  total 
decrease  of  £6,000.  The  receipts  from  the  sale  of  electricity  by  meter 
had  increased  by  £2,200,  while  supply  for  traction  had  declined  by 
£1,200,  due  to  the  loss  of  the  supply  to  the  lines  in  Birmingham,  but 
there  was  a  net  gain  in  receipts  of  .£1,000,  whereas  ex[)cn.ses  had  only 
increased  by  £122.  That  side  of  their  business  continued  to  show  ii 
marked  and  satisfactory  increase,  while  station  costs,  owing  to  the 
largely  increased  output,  continued  to  fall.  No  agreement  had  been 
arrived  at  with  Dudley  Corporation  respecting  the  lease  of  the  lines  in 
Dudley.  The  terms  sought  to  be  imposed  by  the  Corporation  on  the 
companies  interested  were  so  onerous  that  to  accept  them  would  pro- 
bably meiin  in  some  instances  that  no  dividend  could  be  paid  and  in 
others  that  the  dividends  would  be  reduced.  Since  the  close  of  tlie 
year  the  company  acquired  a  controlling  interest  in  the  Shropshire  & 
Worcestershire  Electric  Power  Co.  Negotiations  had  been  concluded 
with  Oldbury  Council  for  the  transfer  of  their  lighting  order  to  the 
Shropshire  Co.,  the  right  of  f)urchase  being  deferred  for  42  years. 

BRUSH  ELECTRICAL  ENGINEERING  CO.  (LTD.)— At  the  meeting  on 
Tuesday,  Lord  Vaux  of  Harrowden,  after  explaining  the  present 
position  as  to  the  capital  of  the  company  and  various  items  in  the 
balance  sheet,  said  the  output  from  the  works  tor  the  year  was  a  record 
one,  but  unfortunately  a  good  deal  of  the  business  had  to  be  taken  at 
very  low  prices,  and  profits  had  been  quite  disproportionate  to  the 
amount  of  work  turned  out.  That  unsatisfactory  result  was  due  to 
strenuous  competition,  the  after-effects  of  the  strike  of  some  of  their 
workmen  and  insufficient  working  capital.  Signs  were  not  wanting 
in  the  electrical  engineering  industry  of  a  desire  on  the  part  of  manu- 
facturers to  hold  out  for  better  prices,  and  prices  which  would  at  least 
give  some  reasonable  prospect  of  a  living  profit  being  eariied.  Owing 
to  the  falling  off'  in  orders  for  tramway  cars,  they  had  been  obliged  to 
turn  their  attention  to  contracts  for  main  line  rolling  stock.  It  had 
been  found  only  possible  to  carry  on  their  business  by  borrowing  on  a 
considerable  scale,  and  verj'  high  rates  of  interest  were  current.  As 
their  scheme  for  consolidating  tlie  debenture  stocks  and  for  the  issue 
of  new  stock  had  not  been  ap;iroved,  the  directors  had  decided  that 
the  only  course  left  open  to  them  was  to  make  an  issue  of  £125,000 
5  per  cent,  prior  lien  debenture  stock,  and  the  underwriters  will  shortly 
oiter  these  to  the  public.  In  the  meantime,  every  means  possible  to 
economise  on  working  expenses  and  establishment  charges  by  concen- 
tration and  otherwise  were  being  taken.  In  conclusion,  he  announced 
that  he  proposed  to  resign  the  chairmanship  of  the  company,  and  that 
Mr.  Emil  (iarcke  had  consented  to  take  a  seat  on  the  board  and  to 
accept  the  office  of  chairman  for  the  present. 

At  a  suUsequent  extr.tordinary  meeting  the  following  resolution  was 
passed  :  "  (I)  That  each  of  the  150,000  fully-paid  non-cumulative  7 per 
cent,  preference  shares  of  £1.  6s.  8d.  each  be  subdivided  into  four 
fully-paid  iion-cumidative  7  per  cent,  preference  shares  of  63.  8d.  each. 
(2)  That  each  of  the  105,732  fully  paid  ordinary  shares  of  fl.  6.s.  8d. 
each  be  subdivided  into  four  fully-paid  ordinary  shares  of  6s.  81.  each.' 

BUENOS  AYRES  GRAND  NATIONAL  TRAMWATS  CO.  (LTD.)  — For  the 
year  ended  March  31  the  gross  receipts  of  the  lines  operated  by  the 
company  (consisting  of  the  lines  of  the  company  and  those  of  the 
Buenos  Ayres  New  Tramways  Co. )  amounted  to  £580,969.  6s  ,  com- 
pared with  £321,256.  9s.  for  1906-7.  Working  expenses  amounted  to 
£242,117.  19s.  9d.,  compared  with  £220,339.  8s.  4d.  ;  the  net  receipts 
were  £138,851.  6s.  3d. ,  against  £100,867.  Os.  8d  The  Grand  National 
Co.'s  shiire  of  the  net  receipts  under  the  agreement  amounted  to 
£91,446.  18s.  8d.,  compared  with  £68,405.  14s.  4d  After  payment  of 
London  exiienses,  interest,  &c.,  there  remained  £37,840.  15s.  lid., 
from  which  £3,502  has  been  transferred  to  debenture  reserve  funds 
and  £3,7^6.  3s.  to  income  bondholders'  interest  account,^  £11,250  as 
interim  dividend  of  the  5  per  cent,  cumulative  preference  shares, 
leaving  £19,362.  12s.  lid.,  which  the  directors  recommend  should  be 
appropriated  in  payment  of  the  balance  preference  dividend  (on 
Aug.  1),  £3,293.  8s.  lid.  to  contingency  fund  and  the  balance 
(£4,819.  4s  )  forward.  Since  the  last  meeting  continued  progress  has 
been  made  with  the  work  of  converting  for  electric  operation  the  joint 
system  of  the  eom[)any  and  of  the  Buenos  Ayres  New  Tramwass  Co. 
and  of  constructing  further  lines  authorised  by  concessions  from  the 
Buenos  Ayres  Munici|iality.  At  March  31  there  had  been  converted 
a  totiil  length  of  864  miles,  of  which  about  81  miles  were  being  operated. 

ELMORE'S  GERMAN  &  AOSTRO-HUNGARIAN  METAL  CO.  (LTD  )— After 
paying  all  charges,  the  net  profit  for  1907  is  given  as  £865.  19s.  lid  , 
against  £267.  14s.  lOd.  in  1906.  A  considerable  sum  was  expended 
during  the  year  in  additions  to  buildings  and  plant,  and  the  directors 
believe  that  these  additions,  with  improvements  in  the  management 
at  Schladern  which  have  been  instituted,  will  further  les.sen  the  cost  of 
production  and  result  in  increased  profits.  The  demand  for  the  com- 
pany's products  continues  to  increase  in  a  gratifying  manner,  and 
during  the  whole  year  the  company  was  offered  more  work  than  it 
could  accept.  The  amount  standing  to  credit  of  profit  and  loss  in  the 
Austrian  company's  balance  sheet,  added  to  £223.  9s.  9d.  standing  to 
credit  of  preference  shareholders'  reserve,  is  sufficient  to  pay  a  divi- 
dend of  24  per  cent,  to  the  preference  shareholders  ;  an<i  in  view  of  the 
improved  financial  position  of  the  company,  and  of  the  anticipated  in- 
crease in  the  profits  of  the  Metall  Co.,  the  directors  recommend  that 
such  dividend,  tax  free,  be  declared. 
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UNITED  ELECTKIC  TR4MWAVS  OF  MONTE  VIDEO  (LTD.)— Mr.  G.  A. 
Touclie,  « lio  prcsidtil  at  llie  meeting  on  Monday,  said  the  report  was 
satisfactory  liotli  as  regarded  the  actual  results  which  it  showed  and 
the  indications  for  the  future.  Sections  of  the  company's  lines  were 
opened  for  electric  working  as  the_v  were  completed,  beginning  with 
only  9i  miles  of  single  track  and  gradually  increasing  to  29J  miles  at 
the  end  of  the  half-year,  and  to  47  miles  at  the  end  of  the  year  to 
October  last.  That  "was  a  long  way  short  of  the  total  of  80  miles  of 
single  track  which  they  hoped  ultimately  to  operate  by  electric  trac- 
tion. The  aver.age  mileage  in  daily  operation  under  electric  traction 
during  the  year  was  only  a  little  over  27.  The  electrical  equipment 
of  the  Union  y  Maronas  system  was  now  prctically  complete.  The 
car  mileage  was  4,716,906,  and  of  that  2,435,999  was  by  electric  trac- 
tion. Of  the  S'l, 358,913  passengers  carried  11,954,288  were  carried  by 
electric  traction.  The  gross  receipts  were  £199.037  (increase  £69,059), 
of  which  £91,537  was  from  animal  traction  and  £107,600  from  electric 
traction.  Operating  expenses  had  been  66 '24  per  cent.,  .against  73'86 
per  cent.  The  net  receipts  showed  an  increase  of  £33,216,  from 
£33,978  to  £67,194.  Nearly  75  out  of  the  80  miles  of  single  track  had 
now  been  eijuipped  electrically,  and  they  expected  to  supersede 
animal  traction  entireh-  in  about  three  months.  The  gross  receipts 
for  the  six  months  to"  April,  1908,  were  £126,778,  compared  with 
£106.£4l  last  year.  The  net  receipts  were  £52.507,  against  £39,936. 
On  the  Union  system  they  looked  for  good  results  when  the  line  was 
completed  electrically.  The  various  advices  received  from  Monte  Video 
all  stated  that  large  increases  might  be  looked  for.  During  the  year 
they  had  expended  £259,248,  making  the  total  amount  charged  to  the 
electrification  account  over  £800,000. 


NEW  COMPANIES,  STATUTORY  RETURNS, 
MORTGAGES  AND  CHARGES. 


NEW  COMPANIES. 

ELECTRIC  PREPA-SMENT  METERS  (LTD.)  (98,255.)— Reg.  .June  5. 
capital  £5,000  in  £1  shares,  to  acquire  from  the  Electrical  Apparatus 
Co.  (Ltd. )  the  benefit  of  certain  existing  inventions  relating  to  improve- 
ments in  meters  for  recording  the  supply  of  electricitj',  to  adopt  cer- 
tain agreements  and  to  carry  on  the  business  of  manufacturers  of 
electricity  meters,  suppliers  of  electric  light  and  power,  mechanical 
and  electrical  engineers.  &c.  First  directors,  B.  Bernheim,  \V.  H. 
Fowler  and  .1.  T.  Jervis.  Reg.  office.  C'axton  House,  Tnthill-street, 
Westminster. 

ELECTRO-MECHAMCAL  BRAKE  CO.  (LTD.)  (98,276.)— Reg.  .June  6, 
capital  £10,000  in  £1  shares,  to  acijuire  the  benefit  of  certain  existing 
inventions  referred  to  in  an  agreement  with  J.  B.  Hamilton,  A.  \V. 
Maley,  fl.  Conaty  and  G.  Law,  jun.,  and  to  carry  on  the  business  of 
brakemakers,  electrical  and  mechanical  engineers,  manufacturers  of  and 
dealers  in  tramway  carriages,  trucks,  motors,  accumulators,  dynamos, 
&c.  First  directors,  .J.  B.  Hamilton,  A.  \V.  JIaley,  G.  Conaty,  G.  Law, 
jun.,  and  .T.  Hamblet.  Reg.  office.  Eagle  Works,  Moor-street,  West 
Bromwich. 

ELECTROCAB  DEVELOPMENT  CO.  (LTD.  i  (98.362 1.— Reg.  .Tune  13. 
cafjital  .£1C0  in  £1  shares,  to  carry  on  the  business  of  electrical,  mecha- 
nical and  general  engineers,  manufacturers  of  and  dealers  in  electro- 
cabs,  elecli'O-omnibuses  and  other  electric  \"ehicle^.  motor  cars,  iVc. 

LEEDS  &  BRADFORD  DISTRICT  ELECTRIC  RAILWAYS  (LTD.)  (98,262) 
Reg.  June  5,  capital  £60,000  in  £1  shares  (40,000  preference)  to  adoPt 
an  agreement  with  the  Railway  &  Tiannvay  Trust  relating  to  the 
transfer  to  the  company  of  the  Morley  and  District  Light  Railway 
Order  il901),  &c.,  and  to  carry  on  the  business  of  tramwaj',  railway, 
omnibus,  &c. ,  proprietors,  carriers  of  passengers  and  goods,  electrical 
engineers.  suppUois  of  electricity,  &c. 

LONDON  ELECTROCAB  CO.  (LTD.)  (98,355).— This  company  was  reg. 
.June  13,  ca|iital  £100  in  £1  shares.  Other  particulars  as  in  Electro- 
cab  Development  Co.  (Ltd.)  (q.v.). 

MCLAUGHLIN  &  BLAIR  (LTD.)  (5,326. 1— Reg.  in  Dublin  June  12, 
cjipital  £5,000  in  £1  sliaie-^.  to  ac(|uire  and  cirry  on  the  business  of 
electiical  cnginfCi's,  jibmiltei's  and  furnishers,  Ac.,  cai'ried  on  as 
McLaughlin  k  Blair  at  Belfa'^t.  Fust  directors,  J.  McLaughlin,  W. 
Blair  and  E.  Lowdcn.     Rcl'.  olMeo,  20.  Warim.' sircet,  Belfast. 

STATaTGRY  RETURNS. 

BATH  ELECTRIC  TRAMWAYS  (LTD.  -  l;et  inn  to  .April  28  gives  capital 
u,s  £230,000  in  7.S,O0O  preferi'nrc,  15'J,000  preferred  ordin.ary  and  30,000 
deferred  ordiii.iiy  sh.ircs  of  £1  each,  of  wliich  76,000  preference,  75,606 
jiroforred  ordinaiy  and  30,0C0  deferred  ordinary  have  been  taken  up. 
£1  per  share  ha.s  liccti  cnllcil  up  on  75,000  preieieme  and  75,606  pre- 
ferred ordinary  ami  £150,606  hiu"  been  received.  30,000  deferred 
or<liruirv  shares  arc  consiilcred  as  fully  paid.  .Mortgages  and  charges 
£1(.6,0CI0. 

BROWETT,  LINDLEY  &  CO.  (LTD.!-ln  return  to  April  10  <:ipital  is 
£120,000  in  60,000  preference  aiifl  60,000  oidinary  shares  of  £1  ea<h,  of 
which  60,000  prclerenco  and  50,000  ordinary  have  been  taken  up.  £1 
l)er  ^liare  ha-.  Iiuen  called  up  on  42.C00  preference  and  25,478  ordinary 
anil  £65,478  hai  becti  received.  £3^,622  isconsi  lercd  as  paid  on  8,000 
preference  and  26. .522  ordiniirv.  Murtgagi'  and  charges  £30,000 debi;n- 
tnre  .^tocli. 

ELECTRIC  IIOHT  INSURANCE  &  MAINTENANCE  CO  (LTD.)— Capital  ill 
return  to  May  25  is  £5,000  in  £1  shiircs.  412  shareH  taken  up.  £1 
per  share  culled  up  on  405.  £352.  lOs.  paid,  £62.  !Cs.  in  ariears.  Nothing 
called  up  on  the  remaining  7  shnres.     Mortgageg  and  charges,  nil. 


FOLKESTONE  ELECTRICITY  SUPPLY  CO.  (LTD.)— Return  to  April  3 
gives  capital  as  £10n,000  in  20,000  share.-  of  £5  each,  all  of  which  have 
l.ieen  taken  up  and  jjaid  for  in  full.     Mortgages  and  charges  £90,000. 

GLOUCESTERSHIRE  ELECTRIC  POWER    STND.   (LTD.)— According  tu 
return  to  Dee.  31,  1907  (tiled  May  16, 19C8I  capital  is  £7,630  in  75  ordi- 
nary shares  of  £100  each  and  600  deferred  sliarcs  of  Is.  each,  of  which 
31   ordinary  and  424  deferred  have   been  taken   up.     £5,121.  4s.  has    H 
been  received.     Mortgages  and  charges  £850.  ™ 

HAYWARDS  HEATH  ELECTRIC  SUPPLY  CO.  (LTD.)— The  capital  in  re- 
turn to  .Jan.  14  is  £1,000  in  £1  shares,  of  which  7  ha\e  been  taken  up. 
No  calls  ha\'e  been  made.     Mortgages  and  charges,  nil. 

MADRAS  ELECTRIC  TRAMWAYS  (1904)  (LTD.) -Capital  in  return  to 
April  9  is  £150,000  in  15,0C0  preferred  ordinary  and  15,000  deferred 
ordinary  shares  of  £5  each,  of  which  15, COO  i^referred  ordinary  and 
11,452  deferred  ordinary  liave  been  taken  up.  £5  per  share  h)s  Ijeen 
called  up  on  £5,000  i)referred  ordinary  shares  and  £25,000  has  been 
received.  £89,760  is  considered  as  paid  on  7,952  shares.  Mortgage- 
and  charges  £64,800. 

ROUNDHAY  &  DISTRICT  ELECTRIC  LIGHTING  CO.  (LTD.)— Return  t. 
April  30  gives  capital  as  £20.000  in  1.200  ordinary  and  800  preferem  ■ 
shares  of  £10  e>ch,  of  which  789  oidinary  and  225  preference  have  beeii 
taken  up.  £10  per  share  has  been  called  up  on  the  ordinary  and  £4 
per  share  on  the  preference  and  £8,690  has  been  received,  leaving  £100 
in  arrears.     Mortgages  and  charges,  nil. 

WASTE  HEAT  &  GAS  ELECTRICAL  GENERATING  STATIONS  LTD.)- In 
return  to  Feb.  26  capital  is  £150,000  in  £1  shares,  of  which  64,652  have 
been  taken  up  and  paid  for  in  full.  Mortgages  and  charges  nil.  (.\ 
further  1,000  shares  wereallotted,  ]iayable  in  cash,  on  or  after  March  9 
and  2,769  were  allotted  on  the  same  terms  on  or  after  April  23). 

WINDERMERE  &  DISTRICT  ELECTRICITY  SUPPLY  CO.  (LTD.)— In 
return  to  April  11  capital  is  £50,C00  in  5,C00  preference  and  5,000 
ordinary  shares  of  £5  each,  of  which  5,000  preference  and  3.000  ordi- 
nary have  been  taken  up.  £5  per  share  has  been  called  up  on  3.040 
preference  and  1,730  ordinary  and  £23,850  has  been  received.  £16,159 
is  considered  as  paid  on  1.960  jaeference  and  1.270  ordinary.  Mort- 
gages and  charges  £20,000. 

MORTGAGES  AND  CHARGES. 

COWANS   LIMITED.— Particulars    of  £3,000  debentures,   created    li- 
resolution  of  Ma\-  29.  1908,  have  been  filed  pursuant  to  sec.  14  (4)  . 
the   Companies'   Act.    1900.     Property    charged:    Company's   asset - 
present  and  future,  iiicludiug  iincalletl  capital.     No  trustees. 

ELECTRIC  LIGHT  INSDRANCE.&;mAINTENANCE  CO.  (LTD.)— Issue  on 
May  27  of  £2,440  5  per  cent  debentures,  part  of  series  created  May  11. 
1908,  to  secure  £2,500,  charged  on  company's  undertaking  and  \n" 
perty,  present  and  future,  including  uncalled  capital.  No  trustee-. 
No  previous  issue  of  same  series. 


CITY  NOTES. 


memoranda  (.June  18).— Bank  rate  2i  per  cent.  (May  28,  1908). 
Price  of  silver.  25i',5d.   per  oz.      Consols   87,'j; — 87i"„  for   money  and 
87i  -  87j   account.      Consols  Pay  Day,  .July  1  :    Stock   ami    bhai 
Continuation   Days,    ."lune   24    and  July    15;    Ticket  Days,  June  L 
and  July  14  :  Pay  Days,  .June  26  and  July  15  ;  Miaing  Share  carry- 
over Day,  .June  23. 

Pkrks  ofMet.vi.s  (London). — Cojijur,  ca,sh,  58; — 58J  ;  three  months, 
58i^— 59.  Lead,  English,  13;  foreign,  12^-121.  Sji<ll,r.  foreign, 
19-19*.  7'iH,  Eiighsh,  127.i— 128.'.  ; ""foreign,  aish,  127— 127^,  three 
mouths,  127J— 128.}.  Iron,  Cleveland,  cash,  51/0— 51  3  ;  one 
month,  49/11—50/3.  

BUENOS  AYRES  GRAND  national  TRAMWAYS  CO.  (LTD.)— Thediroc 
tors  rei-uniiiiend  a  final  dividend  ;■(  the  r.ite  of  2s,  6,1,  per  share  (less 
tax),  inaking5  per  cent,  for  the  year  to  March  31,  on  tho  liS  5  per  cent, 
cunmlative  [ireferencc  shares. 

CHADBURNS  SHIP  TELEGRAPH  CO.  (LTD.)— The  directoi-s  have  de- 
clared a  di\  idciid  on  the  .iidiii,ir\  -hares  of  8  per  cent,  por  annum  for 
the  half  year  ended  Mar.li  31.  ni.iking  8  per  cent,  for  tile  year. 

COUNTY  OF  LONDON  ELECTRIC  SUPPLY  CO.  (LTD.) -The  transfer 
books  and  i  egister  of  holders  ot  the  first  debenture  slock  will  bo  closed 
from  17lhto30lh  inst.  inclusive,  preparatory  to  payment  of  interest 
dne.bilyl. 

INTERNATIONALE  ELEKTRICITATS  GESELLSCHAFT  i  VIENNA).— For 
the  [past  ye;ir  ;i  di\  ideiid  of  8  per  r,-nt  ha-  been  declared. 

METROPOLITAN  TRAMWAYS  HOLIDAY   TRAFFIC. -The  Whitsuntide 
tr.alli. 
strik; 

was  334.805,  and  receipts  were  £2,38i,  or  over  £12  per  our,  or  25'99d. 
per  eai  mile. 

STOCK  EXCHANGE  NOTICES. -Tlio  Stock  Exclian|rc  committoe  have 
been  .askeil  to  grant  quotations  to  95,650,000  additional  5  per  cent. 
Hist  mortgage  30  year  8500  gold  bonds  o(  the  l:'/':lriciil  Ihtxlopimnl 
Co.  itj' Onluiio  (/.(i/.),  scrip  (partly  |)uidl  for  SI, 325. 000  30  year  5  per 
<:ent.  gold  bonds  of  the  Kniiiiiiitlviiiiii  I'omr  c'".  {/J'l.^;  a  furttier 
isHUu  of  ]0,C00  £5  fully-paid  6  per  cent,  cumulative  |irefereiice  sliare.-4 
of  the  Jlniiijooii  /iY«c<»'ic  Tiamnny  it-  Hujiithj  Co.  [Ijil.j  amX  n  further 
issue  of  564,000  lirsl  iiiortgng<^  30  year  5  iier  cent,  gold  bondH  of  the 
Hio  df  Jantiro  Tiiiimray,  Liijht  ,1-  Poinr  Co.  (Lid.). 
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ru-   on    the  Met  ropolilaii    l^li-.lric   Trainw.iys    iLtil.)    show    some 
iiiig  figures.     On  Whit  .Monday  the  iiuinber  of  passengers  carried 
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310 

1,607 

+ 

94 

36,708 

+ 

5,184 

10,977 

+ 

4,034 

268 

+ 

76 

17,340 

+ 

2,466 

2,097 

+ 

149 

216 

+ 

28 

9,02j 

+ 

403 

6  516 

+ 

2,166 

397 

+ 

94 

156 

+ 

1 

3,929 

— 

131 

938 

+ 

122 

780 

+ 

348 

618 

+ 

70 

1.916 

+ 

111 

164 

+ 

5 

1,265 

— 

60 

137 

+ 

32 

2,634 

+ 

718 

1,843 

+ 

31 

1,032 

+ 

297 

812 

+ 

232 

178 

+ 

4 

6,211 

+ 

1,631 

62 

+ 

4 

6,589 

+ 

1,051 

S»,091 

- 

«i23 

1,U3J 

+ 

227 

837 

■1- 

itii 

599 

+ 

222 

2e6 

1 

966 

+ 

159 

1,470 

+ 

25 

66S 

+ 

211 

932 

+ 

121 

186 

+ 

17 

42 

+ 

2 

225 

+ 

36 

489 

+ 

44 

l,llt 

+ 

273 

718 

+ 

205 

108 

+ 

H 

449 

+ 

22 

1,334 

+ 

497 

iOj 

+ 

32 

104 

+ 

3 

2,ri7 

+ 

921 

?I3 

+ 

iO 

AmonuL 


22 
24 
21 
§23 
24 


11 
U 

i'o 
II 

37 
22 
SO 
22 
4 
23 
23 
22 
11 

§3 
11 
23 
24 
IJO 
23 
37 
11 
24 
22 
24 
22 
21 

Uio 
11 
11 

mo 

22 
12 
4 

1121 
22 
11 
22 
21 

§10 
22 
11 

tiz 

22 
22 
11 

HI 
11 

32 
22 

22 
22 
24 
111 
21 
22 
22 
1 
22 
22 
24 


£ 

1,975 

4,950 

426,987 

1,180 

73,385 

3,797 

4,973 

15,396 


«  'pil/i!;*  "<""?"""""'  "'■s  *'"'  ">«  corresponding  period  last  year. 
1  rms  i  days.       Partly  electrical.     »  Minus  3  days,     t  Minus  2  da; 


25,807 

k;28,773 

16,778 

(1,113 

9,300 
110,499 
87,712 
14,2CU 

2.916 
11,701 

21929 

1,779 
147,667 
77,770 
16,299 
77,446 
60,842 

9,866 
15,633 
9,678 

2,623 
117,320 
16,835 
4,644 
9,217 
3,275 

21,886 
33,527 

4,'314 

40,828 

129,910 

11,033 

4,772 

20,612 

n'.iio? 

25.i'2j 

1,466 
4,095 

11,926 

2,1S7 

7,934 

2,008 

652 

29,516 

29,126 
3,168 

70,369 

1,'732 

1,311 

238,616 

33.7(r7 

322,.506 

143,631 

6,956 

162,U8 

46,1116 

4  630 

213,f01 

114,984 

7,400 

1,552 

40,314 

7,454 

4,966 

12,9tl 

23,311 

579 

33,709 

2,483 

10,613 

40,320 

16,829 

6,468 

2,0S1 

o^vll 

1,122 

65,807 

16,033 
19,081 
3,^&J 
5,l35 
8,449 
12,482 
14,776 
19.374 

836 
3,519 
8,655 
9,401 
12,593 
1,092 
9,769 
1,334 
.\551 
2,140 
28,183 
19.767 


Inc.  or 
Deo,  (g) 

£ 
419 

+  60 

+      46,660 

92 

+      16,379 

f  210 

111 

l,c03 


69,012      + 
16,946       + 

I 
8,694 


3,919 
479 


+        1,(151 

H  Rl4?,171 

701 


§  Plus 
days.     !i  t  lus  4 


3i6 
101 

1,997 
626 
712 
202 

1,046 

"■  182 

156 
1,615 

'"  416 

6,221 

61 


99 
93 

138 
I,e84 
1,717 
462 
171 
135 

144 
5,122 

727 

2,672 

36,911 

3,015 

992 

328 

676 
66 

60 
11 

306 
348 
380 

93 
3,551 
1,235 

28 
1,354 

94 

64 

2,256 

706 

30,207 

2,675 

198 

7,112 

1,743 

12 

22,.508 

21,916 

61 

116 

4,075 

894 

283 

110 

271 

21 

866 

31 

90 

61 

92 

194  I 

147  * 

23 

21 

34 

... 

3 
620 
2lt  I 
577 
fll 

2,!;io 

l.iUI 
1,169 

■■■  41 
457 

1,161 
1.53 

1,332 
360 
168 

'"  125  1 


2  days, 
days. 


ELECTRICAL  COMPANIES'  SHARE  LIST. 


"    LAST 

a  DrvT- 

">  DKHB 


9/0 

4/8 

e/0 
*i% 
3/e 

4}% 
6/6 
3/6 
4% 
2/6 
2/3 
iX 
2/8 
2/6 
HZ 
7/0 
6/0 
6% 
,|4J% 
^1/105 

6/0 
6  0 
4i% 
44% 
3/6 
26 

ax 

4/6 
6/0 
6% 
4% 
4% 


4J% 

1/6 

3/0 

4% 

3/6 

2/3 

m 

HZ 

HZ 

iX 

HZ 

s% 

6% 
4% 
3% 
4J% 
8/0 
4,6 

iX 

6/0 
3/6 

3J% 

4% 
4/0 
0/6 

e/8§ 
HX 

S/6 
2/6 

HX 

6/0 
2'3 

4% 
0/6 

HZ 
HX 

fix 

4% 

6/0 
6% 

H-X 
iX 

2/6 
4? 

HZ 

6X 

6% 

6% 

5% 

iK 

7/0 
6/0 

4/0 
iX 
4/0 
HZ 

u 

ex 
H'4. 

i'x 
e/o 

6/. 
6% 

iX 


NAMB. 


EltCTRICITY  SUPPLY, 

Boaniemouth  &  Poole  Elec.  Sup.  Ord... 

Do.     4i  per  Cent.  Cum.  Pref.  

Do.     6  per  Cent.  Cum,  .Second  Pref. 

Do.     4}  per  Cent.  Del).  Stock  (red.) 
Bromley  (Kent)  El.  Lt.  h  Power  Shares 

Do.  Do.  Iflt  Dehs, 

Brompton  &  Kensington  Elec.  Sup.  Ord, 

Do.     7  per  Cent.  Pref. 

Central  Elee.  Sup.  Co.4V  Gnar.Db.Stock 
Charin(!Cro8s(W.En.l*City)El.Sup.Co 

Do.     4J  per  Cent.  Pref.  

»  Do.     4  per  Cent.  Deb.  Stock  (red.) 

Do.     City  Undertaking  4*%  Cm.  Pref. 

Chelsea  Electric  Supply  Ord 

"  Do.    4J  per  Cent.  Deb.  Stock  (red.)  ... 
City  of  London  Electric  Lighting  Ord.. 

Do.     6  per  Cent.  Cnm.  Pref.  

Do.     6  per  Cent.  Deb.  Stock  (red.) 

Do.    4ii  perCent.Snd  Deb.  8tock(red.l 
ConniT  of  Durham  Elec.  P.D.  Ord 

Do.    "5  per  Cent,  non  Cnm.  Pref.  

County  of  London  Elec.  Supply  Ord 

Do.    '6  per  Cent.  Cum.  Pref. 

Do.     4J5;  Deh.  Stock  (all  paid)  (red.)... 

bo.     Second  Deh.  Stock 

FolJiestoiie  Electricity  Supply  Co,  Ord. 

Do.     5  per  Cent.  v.um.  Pref. 

Do.    4i  1st  Deb.  .Stock  (red) 

Hove  Electric  Lighting  Ord 

Kensington  A  Knigbtsbridge  Ord 

Do.     6  per  Cent.  1st  Pref 

Do.     4  per  Cent.  Deb.  Stock  (red.) 

Kensingtn.  &  Kngtbg.  Co.  &  Netting  Hill 

Co.  (Joint  Station)  4%  Deb.  Stock  (red.) 

Kent  Elec.  Power  Co. 

London  Electric  Supply  Ord 

Do.     6  per  Cent.  Pref. 

t  Do.     4  per  Cent.  1st  Mort.  Deb. 
Metropolitan  Electric  Sap.  Ord. 

Do.     4 J  per  Cent.  Cum.  Pref. 


Do!     4  J  percent.  Deb.  Stock  1st  Mort.    ^5'  "H^ 


Price    I  lUTE  % 
Wed..       YIBLD- 
Jnne  17.  i     ed. 


KJ-U     i 

s5-iia 

IC'-ll 
102  -106 

4^-6 
94'— 97 

ej-7j 

63-7J 

98  -in 

36-4J 
4iS-4B 

95  -to 
8J-4a 
8  -S4 

101  —104 
94-lCl 

12  —13 
124  —127 

102  —106 
2j— 3 
38-Sj 
73 -6i 

107  -llo 

93  -101 
43 -6  J 
B  — 6S 

94  —97 

6  — fl 

7  -8 
6  -Ci 

96  -9J 

97  -101 

88  -92 

i-ia 

4i-4i 

89  -92 

4i-6 

4J-B 


10    6/0 


i/.^ 


0/6 
HZ 

i% 

nx 

3*/. 
8U 

■iiX 


Do.  34  per  Cent.  Mrt.  Deb.  Stock(red.) 
Midland  Elec.  Corp.for  P.D.  IstMort.Db. 
Newcastle  &  Diet.  Elec.  Ltg.  Ord 

Do.    4*  per  Cert.  Deb 

Newcastle  Elec,  Supply  Ord 

Do.     5  per  Cent,  non  Cum.  Pref.  

Do.  4  per  Cent.  Mort.  Deb.  red.  1907. 
Northern  Counties  Elec.  Sup 

Do.     41  per  Cent.  Deb 

Notting  Hill  Electric  Ord 

Oxford  Electric  Ord 

Do.     4  per  Cent.  Deb.  Stock    

St.  James'  k  Pall  Mall  Elec.  Ord. 

Do.    7  per  Cent.  Pref.    

Do.  3*  per  Cent.  Deb.  Stock  (red.)  ... 
Smitbfleld  Markets  Electric  Snp.  Ord... 

Do.     4  per  Cent.  Deb.  Stock 

South  london  Electric  Supply  Ord 

South  Metrop'n  Elec.  Lt.  &  Power  Ord. 

Do.     7  per  (?ent.  Cum.  Pref 

Do.     41  1st  Db.  Stk.  Red 

Urban  Electric  Supply  Ord 

Do.     5  per  Cent.  Cum.  Pref.    

Do.     44  per  Cent,  1st  Mort.  Deb 

Westminster  Elec.  Sup.  Ord 

Do.     44  per  Cent.  Cum.  Pref.    

ELECTRIC  RAILWAYS,TRAMWAYS,&C. 

Baker  St.  &  Waterloo  iX  Perp.  Db.  St. 
Bath  Elec.  Trams  Pref.  Ord 

Do.     6  per  Cent.  Cum.  Pref 

Do.  44  1st  Mort.  Deb.  Stock  (red.)  ... 
B'ham  &  Midland  Trams  41 1st  Db.  Stk. 
Bristol  Tramw.tys  &  Carriaire  Ord 

Do.    Cum.  Pref.  (fully  paid) 

Do,     4  per  Cent.  Debs 

British  Electric  Traction  Ord 

Do.     6  per  Cent.  Cum.  Pref. 

Do.     5  per  Cent.  Perpetual  Debs 

Do.     44  per  Cent,  2nd  Deb.  Stock J4 

Central  London  Ordinary  Stock ' 

Do.     4  per  Cent.  Pref.  Slock    

Do.     Deferred  Stock   

Do.     4  per  Cent.  Debs 

Charing  X.Euston&Hrapstd  Per.Db.Stk. 
City  of  iJirmingbam  Trnma.  55;Cm.Pref. 

Do.     i  )rer  Cent.  1st  Mort.  Debs 

City  &  South  London  Ely.  Con.  Ord.  ... 

Do.     6  per  Cent.  Perp.  Pref.  (1891)    ... 

Do.     (1890) 

Do.     (1901) 

Oo.     (1903) 

Do.     4  per  Cent.  Perpetual  Debs 

Dublin  United  Trams.  Ord  

Do.     6  per  Cent.  Pref 

Gt.  Northern  &  City  Kly.  Pref.  Ord.(4%) 
G.  Northern, Piccadilly  &  Brompton  Ord 

Do.     4  per  Cent.  Deb.  Stock 

Hastings  &  List.  Elec.  Trams.  6?,  Cm.  Pf. 

Do.       44  Lb.  St 

t  Imperial  Tramways  Ord, 
!  Do.  Cper  Cent.  Pref.  .. 
t  Do.  44  per  Cent.  Debs. 
I.  of  Thanet  B.  T.  .t  Ll.  6  per  Cent.  Pref. 

Do.    4  per  Cent.  Deb.  Stuck 

Lanarbsliire  TrHliiWays  

Lanes.  Utd.  Trams  6 '(,  Prior  Lien  Db.  St. 
Liverpool  Overhead  Railway  Ord 

Do.    5  per  Cent.  Pref 

Do.    4  percent.  Deb 

London  United  Trams.  Xt'i,  Cum.  Pref.  ... 

Do.  4  per  Cent.  Ist  Mort.  Deb.  Stock 
Mersey  Con.  Ord.  Stock    

Do.    3  per  Cent.  Perp.  Pref. 

Metropolitan  Elec.  Tramvsays  Def.  

Do.    5  per  Cent.  Cum.  Pref. 

Do.     4J  ner  Cent.  Deb.  Stock 

Metropolilau  Railway  Couaolidaled  

Do.    Surplus  Lauds  alocks 

Do.     84  per  Cent.  Preference 

Do.     SJ  per  Cent.  "A  "  Prcfurcuce  

Do.     34  per  Cent,  t  orivertibio  Pref. 

Do.     3i  per  Cent.  Debenture  Stock 

Do.     31  per  Cent.  "  A  "  Milto 


86  -90 

96  -99 

7i-8i 

96  -98 
6i-5i 
6J-64 

97  -99 


96  —97 

iii-iej 

6  J -64 

94  -98 
71-SJ 

e ',  -71 

85  —SO 

J-i 

70  -74 

i-i 

l.'e-li=s 

99  —102 

1  —2 

87  —90 
7i-8 
4S-6I 


90  —92 

1-4 

8-5 

85  -90 

93  -96 

ID  — lOj 

8  — SJ 

93  -100 

11-1 5 

44-48 

92  -97 


77  -80 

91  —92 

69  -62 

1C3  —106 

52  —65 

4J-4} 

P7  —100 

39  -41 

113  —116 

112  -116 

llO   -113 

lOi  — lu8 

llO  -103 

12i-13i 

124-134 

i-n 

6  — e* 

89  -92 

SJ-4i 

93  —SB 

U4-114 

1 i  -loj 

93  -94 
3-li 

68  -(3 
SA-U'l 

91  —94 
l|-li 
6J-6i 

86  -87 

fcl  -86 
1  -3 
3  -8 
I i 

i4~iii 
9)  -9<J 
414-424 

68  —70 
tKi  —69 
75  —78 
73  -76 
91  -91 

69  -02 


£  f. 

7 
7 
9 
5 
10 
12 
9 
10 
0 

1 

17 
1 

3 

8 


6  13 


6  9 
16  6 
12  0 
18  0 
0 
7 
4 


6  10  0 
4  2  6 
4  9 
6  7 
4  11 
4  13 
6  11 
6  6 
4  12 
4     1 


3  19 

4  18 

5  8 

6  6 
4  7 
6  10 
4  10 
4    1 

3  18 

4  11 
6  0 
4  12 
6  19 
4  13 
1     1 


5    3 
b  14 

3  16 

4  7 
3     4 

3  15 

4  14 

5  6 


6  3 
4     7 

7  1 

4  13 
7  17 

5  17 


7  10 
4  11 
6  2 
4  13 


6  3 
4  12 
1  3 
3  U 

3  19 

4  9 
4  12 
3  14 
3  16 


7J 


4/. 


124 


lo.H 

981 


4i 

I03j 
84 


4  13  9 

5  14  0 

6  12  0 
4  1  6 
6  13 
4  16  li 
3  17  9 


5  8  0 
7  6  0 
4    0  0 

6  0  0 

4  8  0 
12  10  0 
10  12  0 

5  0  0 

6  5  0 
4     4  0 


4  7  0 
8  0  0 
6  14  0 

5  0  0 
4  15  0 
8  11  9 
4  14  0 
4    0  0 


0 

IS 
6 
7 

8  6 
12  6 
17  6 
10     6 

9  0 


6    7    0 

5  9    0 

6  6    0 


DlvIDKNni    KKS'NKSS 
""'■        '    JlTNK  17. 
jHigb-iLow 
est.  I  est. 
Mar,  Sept,    \ii\l\ 
Feb,  Aug  I     .. 
Feb,  Aug  \ 
Jan,  July 
April,  Oct 
May,  Not  ' 
March. . ..  | 
Mar,  Sept 
June,  Dec 
Feb,  Aug 
Feb,  Aug 
Jan,  July 
Jan,  July 
March    . . 
Jur«,  Dec 
Feb,  Aug 
Jan,  July 
Jnne,  Dec 
Jan,  July    1034 
April,  Oct 
April,  Oct  I      •• 
Feb,  Aug 
Mar,  Sept 
Jiin,  July 
May,  Nov 
April,  Oct 
Mar,  Sept 
Feb,  Aug 
April,  Oct 
Feb,  Aug 
Jan,  July 


April,  Oct 
Jan,  July 
Mar,  Sept 
Mar,  Sept 
Jan,  July 
April.  Oct 
Jan,  July 
June,  Dec 
Jan,  July 
•Tune,  Dec 
j  Feb,  Aug 
I  Jan,  July 
Feb,  Ang 
.Feb,  Aug 
Jan,  July 
Mar,  Aug 
Jan,  July 
March  .. 
March  . . 
Jan,  July 
Feb,  Aug 
Feb,  Aug 
Jan,  July 
Feb  .... 
Feb,  Aug 
April 

Feb,  Aug 
April,  Oct 
April,  Oct 
April,  Oct 
April,  Oct 
Mar,  Sept 
Jan,  July 

Jan,  July 

April 

Jan,  July 
April,  Oct 
Jan,  July 
Feb,  Aug 

Feb,  Aug 
June,  Dec 
Feb,  Aug 
April,  Oct 
May,  ^oy 
Feb,  Aug 
Feb,  Aug 
Feb  .... 
Jan,  July 
Jan,  July 
April,  Oct 
April,  Oct 
Feb,  Aug 
•Feb.  Aug 
Feb,  Aug 
Feb,  Aug 
Fell,  Aug 
May,  Not 
Feb,  Aug 
Feb,  Aug 
Feb,  Aug 
Feb,  Aug 
Jan,  July 
Mar,  .Sept 
April,  Oct 
■Mar,  Sept 
Mar,  Sept 
Jan,  July 
Mar,  Sept 
Jan,  July 
Feb,  Aug 
Jan,  July 
Feb,  Aug 
Feb,  Aug 
Jan,  July 
Jan,  July 
Jan,  July 
Feb,  Aug. 

April..  . 
Feb,  Au.; 
Jan,  July 

Feb,  Aug 
Feb,  Aug 
Feb.  Aug 
Feb,  Aug 
Feb,  Aug 
Jan,  July 
Jan,  July 


91 


1.; 
4i 

754 
el4 

91 

61.} 
161) 


78i 

69 
lUJil 


904 


8Ji 


8^1     74 


16 

423 

t9j 


93J 
904 


66j 


•  In  Oklsalkling  the  yield  allowance  has  been  made  lor  accrued 

I  Ex  DiTidend 


interest  but  not  for  redemption 


Last 
Divi- 
dend 


JbCLjHiei'^rK.ICJAL    COIMPAIVIES'    SHAR,E    T^IS'Y. -Continued. 


NAME. 


Price 

Wed., 

June  17. 


Rate  % 

YIKU). 
»D. 


Dividend 

DDE. 


business 
Wh;k  to 

'    .Il'NE  1". 


t6  I  Last 
g  'Divi- 

5  IDRND 


NAME, 


Price    I 

Wed..   I 

Jcne  17  I 


Rate  % 

YIELD- 
ED. 


Dividend 

DDE, 


ELECTRIC  RAILWAYS  &.  TRAMWAYS-  Co/>t//>u6</. 

Metropolitan  Oistrirt  Railway  Ord !3  — 14 

Do.    Exleiisinn  Prcf.  (5  lierCent.)   23—28 

Do      Assenleil  K.Kt.  Pref.  (Int.  Guar.  Iiy 

Und.  Eloc.  Elya.  Co.  of  London,  Ltd.')  44  -48 

Do.     3  per  Cent.'  Consoltd.  Kfnt-charRe  '0  — ?» 

Do.     4   per  Cent.  Midland  Rent-cbarge  WO  — lOJ 

Do.    finar.  Stock  4  per  Cent 44  —  41 


£  B.  d. 


Do.     6  per  Cent    P.-rp.  Deb.  .Stock 

Do.     4  jier  Cent,  Ditto 

,Vew  Gen.  T.-acf.  6  ner  Cent.  Cum.  Pref. 
Potteriea  Electric  Traction  Ord 

Do.    6  per  Cent.  Cum.  Pref.  

Do.     4*  per  Cent.  Deb.  Stock      

S.  Met.  Klec.  Tram".  4  Us.  6X  Cm.  Pref. 

Do.    4  per  Cent.  Deb.  Stock  

Sunderland  Diet.  Elec.Trm9.6°/;lBtMt.Db. 
T^ndereround  Elec.  Rvs. Co. of  London...! 
Yorkshire  (W.R.)  Elec.  Trams.  Ord I 

Do.    6  per  Cect.  Cum.  Pref.    '      SJ-Sg 

Do.     4J  per  Cent.  l8t  Dobs 84—37 

ELECTRIC  MANUFACTURINC,  &C. 

Aron  Electricity  Meter  Ord 

Do.    6%Cnm.  Pf.  

Babcock  &  Wilcox  Or.) 

Do.    Pref. 

British  Insulated  &  Helaby  Cables  Ord. 


120  —126 
73  —78 

l-l 

03  —96 
J-1 

77  —81 

77  —62 

3'.l  -43 

i-l| 


s3-it 

3}-4 
ll'.-lr'fe 


Do. 

Do.  4i  per  C-nt.  1st  Mort.  Deb.  (red.) 
British  Thom5'n-Hou3t'n4H;  1st  Mt.Db. 
British  Westini^honse  6  perC.fnt.  Pref... 

Do.    4  per  Cent.  Mort.  Dab.  Stock 

Brush  Electrical  Ent^iuaerins  

Do.    6  per  Ceut.  Pref.  non-Cum 

Do.    H  per  Cent.  Perp.  1st  Deb.  Stock 

Do.    Perpetual  2nd  Deb.  Stock 
C'allender's  Cable  Cod.  Ord 

Do.    6per  Cent.  Cum.  Pref.  ... , 

Do.  4J  per  Cent.  1st  Mort  Djbs.  (red.) 
Castner.Kellner  Alkali  Co 

Do.  4i  per  Cent.  Ist  Mort.  Deb.  (rid.). 
Chadburus  (Ship)  Telegraph  Ord 

Ilo.    6  per  Cent.  Cum.  Pref.  

Consolidated  Electrical  Co 

Consolidated  Signal  Co 

Do.     6  per  Cent.  Cum.  Pref.  

■  Crompton  &  Co.  (No3.  1  to  <6,000)   

Do.    6  per  Cent.  1st  Mort.  Deba.  (red.). 

Davis  &  Timniins 

Dick,  Kerr&  Co.  Ord 

Do.     6  per  Cent.  Cum,  Pref. 

Do.    4J  percent.  Deb.  Stoik    

Edison  &  Swan  Unied  ("A"  ib.)  (  63  p  i.\ 

Do.    (£6  paid)    

Do.    4  per  Cent.  Mort  D--b.  S'ocj(rd.) 

Do.    6  per  Cent.  2nd  D.-b.  Stock 

Edmnndsjn's  Elec  C^rp.  Ord.    , 

Do.    6  per  Cent,  rum    Pref.  

Do.    4}  per  cent.  Ist  Mort.  Djb.  {rjd.) 
Electric  Construction  '"o , 

Do.    7  per  Cent.  Cum.  Pref.    

Do.  4  per  Cent.  Perp.  Ist  Mort.  'ebs. 
General  Electric  ( 19IJ0)  5%  Cum.  Fret.. 

Do.     4  per  Cent.  1st  Mort.  Debi \     87'-90 


6  per  Cent.  Pref. j       5|-6i 

" ' •"  '    '      "102  — 1U5 

03  —08 

46  -50 

..  i  . 


7j  -76 

6)  —80 

9J  -lOj 

6J-6J 

107  —109 

U-il 

101  —104 

li".— lt\ 

1  -IJ 

i-J 
14-13 

29 .11 

8=       32 

1 1 -IS 

92  -95 

a-ii 

1  -li 

101    -101 

4-1 

14-2i 

78  -81 
86  — S7 

J-B 

4-1 

63  —73 

1-4 

U-S 

63  —87 

i-sj 


7  6 
4  0 
3  17 

3  11 

4  IB 
6    3 

8  0 
6  13 
4  14 
6  0 
4  19 
6     8 

11  12 


6    3 


3  16 

8    0 


Henley's  Telegraph  Works  Ord I  1(1^-11) 

Do.     4i  per  Cent.  Pref.    j  5—61 

Do.    4i  per  Cent.  1st  Mort,  Dsb.  Stock  101  —106 

India  Rubber,  Gutta  Percha,  4c.,  Wrks.l  1,' J— IfJ 

Do.    4  per  Cent.  Debs,  (red.) I  fcs  — 100 


National  Elec.  Cr)nstruction  Co. 

Eichardsons,  Wes'earth  &  C.).,  Ltd.  Ord. 

Do.    6  per  Cent.  Cum,  Pref. 

I'o.    4i  per  Cent.  Perp.  Deb.  Stock    ... 

Simplex  Conduits  Ord 

Do.    6  per  Cent.  Cum.  Pref.  

Telegrdpb  Conetructi.tn  &  Maintenance 
Do.    4  per  Cent   Deli.  Binds  (1909)    ... 

Vickera,  Sons  &  Maxim,  Ltd.,  Ord 

Do.  6  per  Cent.  uun-Cuin.  Preference 
Do.  6  per  Cent.  non.Cum.  Preferred 
Do.  4  percent.  Ist  Mort.  Db.  Sk,(red) 
Do.  4j  per  Cent.  2nd  .Mort,  Deb.(red.) 
Do.    5  per  Cent.  3rd  .Mort.  Debs,  hcrip 

.1.  (i.  White  A;  Co.  6  per  Cent.  Cm.  Pref. 

WillBuB  li  Rubiuson  Ord 

Do.    6  per  Cinl.  Cum,  Pref. 

Do      4  per  Cent,  lat  Mort.  Dibs 

TELEGRAPHS. 


I- 

i-J 

87  -A 


a 


3 1  -3-2 
102  -104 

H-n 
1  -I* 

rs  —107 

101  —103 

102  —103 
100  —102 

i-n 

3J-08 
7)  — 7j 


Amazon  Telegraph 

Do.     6  per  Cent.  Deba.  (red.) 
A  bf^lo- American 

Do.     PrefiTri-d    

Do,     Defirnd 


2  —3 
81  —87 
69  —62 
101  —105 
164-17 
8»  —VI 

:.  8} 

Do,     Preference  10  per  Cent 16J l5| 


Ccinimercial  Catile  4  per  Cent.  Deb.  Btk.! 

Cuba  Huliniarine  Ord |  7* 

Do.     Preferi-nce  U"  -    -  "--'  ■'_ 

Direct  Spiinihh  Ord j  3  31' 

Do.    10  per  ('ent.  Cum.  Pref,    8—9 

Do.    4i  ].iT  Cent.  Deb !|00%     103/ 

Direct  United  Slate"  Ciblo  134—14  " 

Direct  West  IndiiCuble4J%Rg.  Dh.(rd.)  10  j— 102* 

Eadtrni  Ordinary    '  131   —ISB 

Do.     BJ  per  Cent.  Prrf,  Stock  I  8IJ-fl|i 

Do.    4  per  Cent.  Mort.  Dob.  Btk.  (red.)!  lUO, 

Eastern  Kxteiinioi)  

Do.    4  I  or  Cent.  Oeli.  rttock  „ 

Eaaterii  A  H   African  4  <  Mort.  t)M>.  1009 
Do.     iX  Mauritius  Bub,  I»eb».  (red  ) 


lOjJ- 

1  itJ- 


ltlliJOUpOl 

latMt.  bb 


Halilaii  Bermuda 4ii  lalMt.  Db.(r<d.) 

Inuo-Kuropeaii 

tMackiiT  Cunipiiuiet  Uoiumun 

t  Do.    I'rcletciK'e    

Man'om's  Wirelen* 'I  oleg  Co, 

Pacillc  A  Kuropi  11  Ti'l.4XUuar.Dbl.(r<dO 

Weill  Coast  ol  Aliieriea 

ilo.    4  per  Cent.  Itelia [][\ 

Wp.t  liMlia  J^  pHUnma  

t   Do,     6  per  Cenl.  Ist  Pref.  .'"" 

J  111.    6perC'eiit,2it(lPrcf,ex,ona/cofar! 

Ilo.    6  per  Cent,  ilebs 

Western  'loleftraph    

Do.    4  per  Cent.  Deb.  block  (red.)  il'" 
.Wrslern  fnion  Teiesli.  el,(,UO«X  iliindt 


12i-181 

■■       lo-,'4 

102) 

•ji)4-ioijx 

i»  — 3i 
im  J-11I2J 
64  -67 
eU  —70 
SI)  —70 

I'rt""!!! 

OH  —lui 

M»  —102   ' 

B-J 

«J-b| 

8  —0 

101  —lot 

18J-18} 

IOOJ-IO2J 

7ti  -HI      I 


8    0    0 


6  0 

7  10 
6  IS 
4  7 
4  2 
9  IS 


6  19 
6  1 
4  9 
6  10 
4     2 


7  2 
6  17 
4  19 


6  IJ 

3  16 
8    1 

4  9 
4  13 

3  17 

4  6 


6  11 
4     8 


6  12 
4  8 
6  19 
6  II 

6  n 

3  Ih' 
8  ll4 
3  IH 


4  16 
6  1 
a  18 
4  10 


6  17     0 


4    6 

6 

8    8 

u 

6    6 

6 

7    0 

0 

4     6 

« 

6    4 

0 

8     1 

6 

6     6 

0 

7  12 

3 

4  16 

0 

4    a 

tj 

5    0 

0 

4  19 

3 

5  15 

0 

Feb.  Aug 
Feb,  Aug 

Feb,  A  us? 
Jan,  July 
Jan,  July 
Mar.Pept 
Jan,  July 
Jan,  July 
Mav  .... 
April,  Oct 
Feb,  Aug 
May,  Nov 

Feb,  A.uer 
Jan,  July 
Jan,  July 
June,  Dec 
March   .. 

Jan,  Joly 


April,  Oct 
April,  Oct 

July,  Feb 
Jan,  Jaly 
Jan,  J  uly 
Mar,  Sept 
Feb,  Aug 
Jan,  July 
March  ,. 
Mar,  Sept 
Mar,  Sept 
Jan,  July 
Jan,  July 
Jan,  July 
Not,  May 
May,  Nov 
Feb.  Aug 
March  . . 
April,  Oct 
Aupust ... 
April,  Oct 
April,  Oct 
Jan,  July 
Jan,  July 
Mur,  Sept 

Sept 

Kept 

Jan,  July 
Feb,  Aug 
Feb,  Aug 
June,  Dec 
Mar,  Sept 
Jan,  July 
May,  Nov 
Jan,  July 
Jan,  July 
July  .... 
Jan,  Julv 
June,  Dec 
Mar,  Sept 
Feb,  Aug 
Feb,  Aug 
Mar,  Sept 
Feb,  Aug 
April.  Oct 

April 

Nov  .... 
May,  NoF 
Jan,  July 


High 
est. 

23^ 


72h 


Low- 
est, 

i:-3 


i,\ 


m 


i.i 
3 


79i 


OJ 


la's 


103} 

loii 


Mar,  July 
Jan,  July 


June,  Dec 
June,  Dec 


Apr,  Oct 
Apr,  Oct 
May,  Not 


Jnne,  Dec 
June,  Dec 
K,My,AK,N         ^ 

K.My,Ai;,N  lUIJ 

i;-,; 

86) 


98} 


r-4 


101  i 

ijii 


K,My,AB,N 
Jn,Ap,Jy,0 

Eeb,  Auti 

Feb.  Auc 

April, Oct 

April,  Oct 

Jan,  July  :     .. 
Ja,Ap,Jy,o!   13|. 

June,  Dec  ' 
Ja,Ap,.ly,o!l3r)J 
Ja.Ap.Jy.o!  81' 

May,  Mov 
Ja.Ap,Jy,0 

Fell,  AuK 

Feb,  Aug 

May,  Nov 

Jan,  July 

June,  Dec 

May,  Not 
Ja,Ap,Jy,tl 
IJa,  Ap,Jy,tl 

April  .... 

June,  lluc 

May    .,,. 

Jan,  July 

May,  Nov 

May,  Nut 

May,  Not 

Jan^  July 

Mr,Jn,ll,ll 

June,  Deo 


l«-'i 
'■>.'. 
lulj 


l''l 
loji 
8M 


i.t,;, 
i3»i 

HIi 
1112 

iz-; 


28J 
6:!) 


13* 
102| 


13« 


iro 

21! 

4% 

St. 

bZ 

6 

3/0  ! 

I 

0/7i 

1 

0/6 

St. 

6? 

SI. 

6>. 

k; 

6/0 

10 

6/0   1 

6 

a/6  ' 

St. 

3U 

Bt. 

i". 

1 

1/0 

1 

0/71 

St. 

n 

St. 

4*X 

6 

3/0 

B 

2/6 

St. 

Hi 

5 

8/0 

in 

2/0 

10 

3/0 

10 

»/. 

3/1 

5/0 
6Z 
6% 
f.'  4/0 
6   2/6 


n 


Bt.l  65  0 


5% 
iiZ 
iiX 
HX 

3/0 
3/0 
3/0 
6% 
6% 
Ki 


2/6 

64% 

6% 

6% 

^X 

2/6 
2/6 

ihX 


'    6 

1/3 

St. 

4< 

n 

100 

i>A. 

'  I 

6% 

1 

100 

6% 

Bt, 


ft. 


loo 


6Z 

1/0 

0/7} 

6% 

iX 

bX 

$1 

44% 

I/O 
6% 
8/0 

ax 
*'i 

Hi 


TELEPHONES.  | 

Amer.  Telephn.  cS:  Telegh.  Cap.  St '  W>  -124 

Do.     Coll.  Trust  $1,0004  [ler  Cent.  Bds  89  —92 

AoKlo-Portug'se  Tel.  6%  1st  Mt.  Db.  Stk.^  19  —102 

Chili  Telephone   '  7—74 

Monte  Video  Telephone  Ord '  'ii — Ig'- 

Do.    6  per  Cent.  Pref. '  f^!- is" 

National  Co.  Pref.  Stock  '  lOSJ-llO} 

Do.     Def.  Stock I  113—115 

Do.    6  per  Cent.  Cum.  l8t  Pref,    '  1(J— IJJ 

Do.    6  per  Cent.  Cum.  2nd  Pref.  I  lOJ— 124 

6  per  Cent.  non-Cum.  3rd  Pref.  ...  ]  H  -6S 

Deb.  Stock  3J  per  Cent,  (red.)    ...|  094 -lOlJ 


Do. 
Do. 
Do 

Oriental _ ? ' ,       ij— I^ 

"         ~         "     ~  14-li 

90  —93 


£  s. 
6  12 
4  7 
4  IS 
6  e 
6  16 
6  7 
6  8 
6  4 
4  li 
4  18 
4  9 
3 


4  per  Cent.  Deb.  Stock  (red.) '  102}  -lOlj    3  17 


Do.    6  per  Cent.  Cum.  Pref. 
Do.    4  per  Cent.  Red.  Deb.  Stock  . 
Telephone  Co,  of  Egypt  4JXDb.Stk.(red.) 


United  River  Plate 6g-6| 


S 
4  16 

I  4    6 
-102  I  4     8 


Do. 
Do. 


6  per  Cent.  Cum.  Pref. . 
45  Deb.  St,  lied. 


FINANCIAL,  INVESTMENT,  Ac. 

Elec.  &  Gen.  Investment  6X  Cam.  Pref. 

Globe  Telegraph  «i  Trust 

Do.    6  per  Ceut.  Pref. 

Submarine  Cables  Trust  (Cert.) 


COLONIAL  AND  FOREIGN  ELECTRIC 
RAILWAYS,  TRAMWAYS,  Jtc, 

Anglo-Argentine  G^  Cum,  1st  Pref.  ... 
Do.     10/„  Nou-cum.  2nd  Pref. 


6  -64 

loci— 1024 


31-JJ 

loi— luj 

13S-HJ 
127  — IbO 


5  16 

{  4  11 

3  18 


6i- 


Do.     Permanent  B%  Deb.  Stock    141  —146 


Auckland  Elec.  Trams.  6%  Deb.  (red,). 
Brisbane  Electric  Trams.  Invest.  Ord 

Do.    6  per  Cent.  Cum.  Pref, \      4|— 6^ 

Do.    4 J  per  Cent.  Db.  Prov.  Certs 99  —1  3 

British  Columbia  El.Ry.Df.  Ord. 125  -130 

Do.     Pref.  Ord.  Stock  lUS  — 112 

Do.     6%  Cum.  Perp.  Pref.  Stock 107-111 

Do.     4i  per  Cent.  1st  Mort.  Debs 1     99—103 

Do.    Vancouver  Power  Debs '  101  -101 

Do.    4J%  Perp   Con.  Deb.  St 9J  -  lo2 

Buenos  Ayres  &  Belgrano  Ord 

Do.    6  per  Cent.  "  A  "  Cum.  Pref. 

Do.    "B"    

Do.    6  per  Cent.  Debs 110—116 

Do.     6perCcut.  2od  Debs,  (red.)  I  102  —105 

Buenos  Ayres  Elec.  Trams    (1901)   Ltd. 

Deb.  St 

Buenos  Ayres  Graud  National  Ord 

Do.     6  ]ier  Cent.  Cum.  Pref.   

Do.     6J  I  er  Ceut.  Pref.  Debs 

Do.    b  per  Cent.  Ist  Deb.  Bonds 

Buenos  Ayres  Lacr  ize  Trams  1st  Mt.  Db. 
Buenos  Ayres  Port  &  City  Tram.  1st  Mt. 

Deb.  Stock  £?6  Paid   

Calcutta  Tramways  (1  to  137,010)  

Do.     6  per  Cent.  Cum.  Pref.     

Do.     4)%  Ist  Deb.  Stock  (red.)     

Cape  Electric  Tram  Shares 

City  of  Buenos  Avres  Trams  Co.  (1904,  Sh. 

Do.     4  Jier  Cent'.  Deb.  Stock  

Colombo  I'r.  &  Ltg.  i'/,  1st  Mt.  Db 

Electric  Traction  Co.  of  Hong   Kong  5 

per  Cent.  1st  Mort.  Delis 

.Ba\ana  E  ec.  Ry.  Con.  Mt.  6%  $  1,000  6U 

year  Coup.  Bds 

Kajgoorlie  Elec.  Trams  Sh 

Do.     6  per  Cent.  "  A  "  Deb.  btuuK 

Do.     6  per  Cent.  "B  '  Ditto 

Lisbon  Elec.  Trams.  Oril 

Do.    6  per  Cent.  Cum.  Pref. j       1 

Do.    6  lier  Cent.  Reg.  Mort.  Deb. 
Madras  Elec.  Trams.  6%  Deb.  Stk. 


—8) 
-73 
-IJ 
-11 
90  -«o 
96  —08 


6|   8/0 
I0;6/2,v 


St. 


*iX 

6  4/9 
100,  7/2 
liiU|  &X 

y/. 


6X 

iX 

6% 

Ills   0/3 
1,  0/7* 

Bt.l  t>7. 

6001  6% 

81.1  ., 
6110  t>X 
'  Oil 

I/'? 

ll«lt 

tX 
8/0 

»l 

73<d 


Manila  Elec.  Ry.  $1,1100  Gold  Bonds S6  -9) 

Mexico  Trains  Uo.  Com.  St JOJ— 102 

Do.    Gen.  Con.  1st  Mort.  6.  Gold  Bds....  90-91*; 
Montreal  St.  Kj.  Sterling  4^  per  Cent. 

Debs.  (1922)    101  —lOS 

Perth  Elec.  Trams  Ord  J— 8 

Do.     Ist  Mt.  Db.  Stock  lOS  -lUe 

Rangoon  Elec,  Trams  .^  Supply  Co.  6% 

Cum.  Pf, 6i-S} 

Do.    4JX  1st  Mort.  Dell,  Stk 97  -9J 

Sao  Paulo  Tramnay,  Light  &  Power  Co. 

$100  Stock ...,..., 132  -137 

Do.    6  per  Cent.  Ist  Mt.  *600  Db UJ  -  OS  ; 

Toronto  Ry.  Co.  1st  Mt.  4JJ;  .Stcr,  Bondsl  08  — lOj 

COLONIAL  ANO  FOREIGN  ELECTRICITY 
SUPPLY,  &o. 

Adelaide  Elec.  S  ply  Co.  6%  Cu.Pr. 

Bombay  E.  S,  &  T. «;,  Cm.  Pf.    

Do.     41  per  Cent,  Ueb.  Blk.(red.) 

Calcutta  Klec.  Supply  Old 

Caniiiliiin  Gen.  lilee.  Ilo,  Com,  bt.   ., 
Cast  ner  Klecl  ml  vtic  Alkali  Co.  (of  U.S.A.) 

Ist  Mort.su.  Delia 

Elect.  Devehipniont  Co  of  Ontario ,     BJ  -  Scl;^, 

Blec.   Ltg.  &  Trac.  Co.  of  Aunt.  6  per' 

Cenl.  Cum.  Pref. |       2i-2J 

Do.     6  per  Cent.  Deb  Stock  

Blec.  Supply  Co.  of  Victoria  6  per  Ceut. 

iBt  Mori,  Deb.  St 

Indian  Elec.  Sup.  it  Trao.  Co.  Deb.  St. 

Rd.  Prov.  Certs 

Kalgoiirlie  Blec.  Power  4  Uf.  Ord.  

Ilo,     6  iier  Cent.  Cum.  I'ret 

Madras  K.  S.  Corp.  6  per  Cont.  Cunstu. 

Dell.  St 

I^Iexiraii  filer.  Light  Co.  6^  Ist  Mort. 

Uolil  l<oliil»     ., 

Meiieaii  Ll,  A  lower  Co.  Cap.  St 

Ilo,   dC  1st  Mort,  Gold  Bliili.    ,     ;17 

M riiil  I.t,  III,  A  Power  Co.  Cap.  Bt. 

River  Plale  Elect rullj  Co.  tinl.   

111.,    (t  per  Cent.  iiiiii-Cum.  Pref  

Ilo.     6  percent.  Deb,  Stock 

Houno  Kliic,  Co,  0 '.  Pref,  (l-iO.IKKI) |       IJ-SJ 

.Sliawiiiican  Waler  \  Power  Co.  Cap.  St.;     71  — 73 

Do,     6perCent,Bdi. 102 

>iili>ria  l/alls  I'liwel  Co,  Pref I       , 


43 -6i 
1  .J-lui 
04  -06 

44-64 
88  —00 

91  —90 


84  — M 

00-03 

96  —98 
1-1 

tl-J 

85  —W 
BH-iHX 

81 

w  —in 
»-l 

90 -M 


-lou 


101  —107 
4A-47e 


4} -48 

4S--4 
9S-5S 


16  -99 

21-21 

101  -103 
I'JU  -101 
91  —111 

64  —S3 

ti-6g 

6  -5} 

103  —106 

.1 7 

6K-5!i! 

99  —103 
83  — »1 

Sj  -31 

82  -87 


4  12 
6  14 
4     2 


6  12 
4  13 
4  13 
4     6 


5  11 
8  18 

6  10 


8    7 


6  14    0 


Week  to  \j 

!    JCNK  1;  I 

High-Low" 


est. 
89.J 


7i 


UOi 
U4i 

114 


Jan,  July 
Mar,  Sept 
August . . 
Nov  .... 
May,  Nov 
Feb,  Aug 
Feb,  Aug 
Feb,  Aug 
Feb,  Aug 
Feb,  Aug  !  &. 
June,  Dec  lltO 
Jan,  July  ' 
April,  Oct 
April,  Oct 
Jan,  July 
Jan,  July 

July  .... 
June.  Deo 
Jan,  July 


STj 


I12t 

Hi 


lOlJ 


Jan,  July 
■Sp  DcMr  Ju 
SpDcMrJu 

April,  Got 


lOli 


m 

13| 


6,'. 


luej 


4     6 

6 

4     3 

0 

8    1 

6 

5  17 

6 

6  1; 

6 

4     6 

0 

4  16 

3 

5     1 

0 

6  14 

0 

10U3 


4    6  6 

3  17  6 

E»  IJ  0 

6  10  0 

6  14  6 


April,  Oct 
Jan,  July 
June,  Dec 
Jan,  July 
May   .. . . 
May,  Nov 
Jan,  Julv 
Mar,  Sept|12iJA 
May,  Nov   Ho^ 
Jan,  July 
April,  Oct   f04 
Jan,  July 


April,  Oct 
April,  Oct 
April .... 
Jan,  July 
Jan,  July 

Jb,  Jul  . . 

Feb,  Aug 
Jan.  July 
April.  Oct 
Mar,  Sept 

Feb,  Aug 
Mar,  Sept 
Jai),  July 
Jan,  July 

F,My,*A.N 
June,  Dee 
May,  No? 

June,  Dec 

Feb,  Aug 

.Tan,  July 
Jan,  July 
July  .... 
Jan,  July 
Jan,  Jiily 
Jan,  July 
Feb,  Aug 


*!, 


6  11 
5    2 
4  1) 

6 
0 
U 

6  11 
6  11 

0 

e 

Feb,  AOK 
May  .... 
Jau,  July 


June.  Deo 
Keb,  Aug 


Mar,  Sept 

Jan,  July 
April, Uot  I 

Jut,  July 

Feb,  Aug 
Jan,  July 

J»n,  July 

Jan,  July 

April,  Out 

April,  Dot 
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The  Institution  of  Electrical  Engineers. 

So.\rE  years  ago  the  Institution  of  Electrical  Engineers 
purchased  a  site  in  Tothill-street,  Westminster,  on  which 
lit  was  proposed  to  erect  a  building  as  a  permanent  home 
■for  the  Institution  as  soon  as  funds  would  permit ;  but 
hitherto  the  Council  have  not  felt  themselves  in  a  position 
'to  complete  this  scheme,  and  thus  tlie  members  still  find 
themselves  with  a  lodging  rather  than  with  a  home.  Con- 
sidering the  extent  of  tiie  memljership,  it  is,  perhaps,  a 
httle  surprising  that  the  Institution  should  still  have  such 
comparatively  small  quarters,  though  we  think  the  best 
course  has  undoubtedly  been  followed,  and  that  it  is  use- 
less to  attempt  a  home  on  a  large  scale  before  tlie  Institu- 
tion can  afford  it.  A  proposal  is  now  under  consideration 
to  purchase  the  Medical  E."<:amination  Hall,  belonging 
jointly  to  the  Iloyal  College  of  Physicians  and  the  lioyal 
Collejre  of  Surgeons.  As  will  be  seen  from  an  illustration 
which  we  give  on  page  409,  the  building  is  of  an  imjjosing 
■character,  and  stiinds  in  a  fine  situation  on  the  Victoria 
Embankment,  near  Waterloo  Bridge.  In  some  respects  it 
may  seem  a  pity  to  leave  that  part  of  Westminster  asso- 


ciated particularly  with  engineering  in.<titutions,  but,  on 
the  other  hand,  many  members  are  occupied  in  parts  of 
London  remote  from  Victoria-street,  and,  from  the  point 
of  view  of  general  accessiliility  from  all  suburbs,  the 
site  of  the  Medical  Examination  Hall  is  as  convenient 
as  could  be  wished.  It  appears  that  the  theatre  is  rather 
small,  but  its  size  could  be  increased  without  serious 
expense,  and  it  is  certainly  an  advantage  to  obtain  a 
building  which  can  be  used  practically  as  it  stands.  With 
regard  to  the  financial  aspect  of  the  scheme,  it  is  difficult 
to  express  an  opinion  upon  the  iuformation  that  has  so 
far  become  available.  It  is  proposed — and,  so  far,  it  is 
nothing  more  than  a  proposal,  as  there  is  nothing  binding 
on  either  side — that  the  lease  of  this  building  for  76  years 
should  be  purchased  for  £50,000,  the  ground  rent  being 
£2,201  per  annum.  This  seems  a  somewhat  heavy  burden 
for  the  Institution  to  undertake  in  its  j^resent  financial 
position,  and  will  require  careful  consideration.  Doubtless 
on  Tuesday  next,  for  which  date,  at  5:30  p.m.,  the  special 
general  meeting  has  been  called  to  consider  the  matter,  the 
Council  will  give  detailed  information  as  to  ways  and  means. 


The  London  Power  Bills. 

We  have  become  so  accustomed  to  wholesale  slaughter 
of  power  bills  in  Parliament  at  this  time  of  year  that  it 
comes  as  a  surprise  that  the  Select  Committee  of  the 
House  of  Lords  should  have  found  the  preambles  proved 
of  all  three  of  the  power  bills  which  they  are  now  con- 
sidering. The  various  clauses  still  have  to  be  considered, 
and  there  may  be  many  modifications.  So  far,  however, 
the  London  and  District  Electricity  Supply  Bill  has  got 
into  smoother  water  than  might  have  been  expected, 
although  it  will  be  gathered  that  the  Committee  do  not 
feel  the  financial  position  to  be  quite  as  good  as  it  might 
be.  The  London  (Joint  Committee)  Electric  Supply  Bill 
has  also  found  favour  to  a  certain  extent.  As  far  as  "  linking 
up  "is  concerned,  the  principle  is  accepted,  ^but  the  idea 
of  a  Joint  Committee  has  not  proved  acceptable.  Un- 
doubtedly, the  linking-up  part  of  the  project  is  the  most 
important,  and  it  is  difficult  to  understand  why  it  has  not 
been  admitted  before.  The  joint  control  of  certain  matters 
is  certainly  desirable  from  many  points  of  view,  but  pos- 
sibly the  Bill  in  its  modified  form  will  effect  most  of  what 
the  companies  desire.  The  principle  of  linking  up  having 
b(!cn  admitted,  it  is  only  natural  that  the  Committee 
should  find  the  preamble  of  the  third  Bill  proved — namely, 
that  of  the  London  (Westminster  and  Kensington)  Electric 
Supply.     There  now  remains  to  be  .seen  what  will  happen 
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when  the  Bills  come  before  the  House  of  Commons,  aud 
whether  the  old  adherents  of  the  policy  which  created  the 
schemeof  the  London  County  Council  will  prove  sufficiently 
strong  to  delay  or  reject  the  proposals  of  private  enterprise- 


The  Glasgow  Tramway  Accident. 

Ix  commenting  on  this  accident  in  our  issue  of  Janu- 
ary 17th,  we  referred  to  the  fact  that  tlie  car  in  question 
had  been  allowed  to  be  run  without  the  motorman  having 
more  than  two  of  the  four  possible  methods  of  liraking 
under  his  control.  It  now  appears  from  the  report  by 
Col.  H.  A.  YoRKE  to  the  Board  of  Trade,  an  account  of 
which  will  be  found  elsewhere  in  this  issue,  that  not  only 
was  this  the  case,  but,  owing  to  the  reversing  handle  having 
been  left  in  the  forward  position  at  the  rear  end  of  the  car, 
the  magnetic  track  b  rake  was  probably  rendered  inoperative, 
so  that  the  motorman,  although  he  was  unaware  of  the  fact 
until  his  car  had  attained  a  dangerous  speed,  had  really 
only  his  hand  brake  upon  wliicli  to  depend.  This  certainly 
seems  the  most  probable  solution  of  the  occurrence,  for 
Col.  YoKKE  draws  attention  to  the  fact  that  if,  in  taking 
the  controller  handle  ofl'  the  controller  at  No.  1  end  of  the 
car  whilst  at  the  terminus,  it  were  moved  very  slightly, 
say  only  f I'om  ^  in.  to  f  in.,  in  the  direction  of  the  braking 
notches,  it  would  ha  impo3sil)le,  so  long  as  the  reversing 
handle  at  No.  1  end  was  in  the  forward  position,  to  operate 
the  electric  brake  from  the  controller  at  No.  2  end.  This 
can,  of  course,  be  guarded  against,  as  the  Inspector  sug- 
gests, by  an  arrangement  whereby  the  controller  handle 
can  only  be  removed  or  put  on  in  the  correct  "ofl'"  posi- 
tion. As  a  matter  of  fact,  such  an  arrangement  is  employed 
on  most  controllers,  and  should  certainly  be  adopted  as 
an  essential  precaution. 

The  question  of  "emergency"  as  against  "service" 
l>rakes  is  again  raised  by  Col.  Yorke,  who  is  strongly  op- 
posed to  any  form  of  "  power  "  brake  being  regarded  as  an 
emergency  brake,  on  account  of  the  likelihood  of  its  being 
wrongly  applied  or  failing  at  a  critical  moment ;  and  he 
believe.s  that  motormen  should  be  instructed  to  use  the 
most  powerful  Ijrake  at  their  disposal  at  all  times.  We 
ourselves  liave  from  time  to  time  given  expression  to  tlie 
same  views,  for  with  tlie  increased  speed  and  congestion 
of  traffic  any  hesitation  ou  the  part  of  a  motorman  is  of 
the  greatest  consequence,  and  there  is  no  doubt  that  the 
only  way  to  reduce  the  number  of  accidents  to  a  minimum 
is  to  accustom  the  motormen  to  depend  in  all  cases  upon 
one  brake,  the  application  of  wliich  woukl  be  varied  to  suit 
the  circumstances.  Another  point  to  wliicli  Col.  Yorke 
refers  in  his  report  is  that  of  eliicicnt  sanding  apparatus. 
It  seems  that  the  .sanding  apparatus  on  tlie  (ila.sgow 
tramcars  is  only  arranged  to  distribute  sand  on  one  rail, 
and  as  tliis  is  obvirjusly  a  defect  we  iioi)e  that  one  of 
tlie  results  of  the  imjuiry  will  be  the  fitting  of  additional 
Hand  hoppers  on  all  the  cars  at  (llasgow. 

L.C.C  Tramway  Finances. 

In  our  issue  of  March  27th  last  wc  conimenled  on  the 
report  by  Messrs.  I'e.v  T  and  I'lXl.KV  <in  the  accounis  of  the 
London  Connty  Council  Iramway.M.  .\s  was  only  to  be 
expected,  tliis  report  is  still  a  bone  of  contention  hetwecin 
the  two  parties  into  whirh  I  he  Council  is  ilivided,  and  it  is 


evident  that  a  settled  policy  with  regard  to  tramway- 
finance  is  still  far  from  being  reached.  During  the  past 
week  the  Finance  Committee  have  submitted  their  report- 
to  the  Council  ujion  the  recommendations  made  by 
Messrs.  Pkat  and  Pixley,  and,  after  a  lengthy  discussion, 
this  report  was  adopted.  There  can  be  no  doubt 
that  the  recommendation  of  the  Finance  Committee 
to  write  off  the  whole  of  the  loss  on  the  displaced 
assets  of  the  hoi'se  system  by  March  31,  1929,  is  sound, 
and  it  is  in  close  agreement  with  the  period  of  25  yeart^ 
which  we  ourselves  suggested.  As  regards  the  renewals  | 
fund,  the  basis  of  two-thirds  of  a  penny  per  car-mile  which 
has  been  adopted  (the  Committee  concurring  in  the  view  of 
the  officials  that  this  is  sufficient)  seems  to  us  to  be 
scarcely  satisfactory  when  compared  with  the  amounts  set 
aside  by  other  municipalities  who  have  had  a  longer  experi- 
ence in  this  respect.  ^Ye  notice,  however,  that  the  question 
is  to  be  reconsidered  after  five  years,  and  that,  meanwhile,, 
any  surplus  available  after  the  renewals  fund  has  been 
brought  to  the  full  amount  on  the  above  basis  is  to  be  paid 
into  a  general  reserve  fund,  so  that  for  the  next  few  years 
the  ratepayers  are  not  likely  to  receive  any  of  the  profits - 
whicii  some  authorities  have  led  them  to  expect. 


Junior  Institution  of  Electrical  Engineers. — The  summer 
meeting  of  this  institution  will  be  held  in  France  from  June- 
27th  to  July  11th.     Paris,  Creusot  aud  Havre  will  be  among 
the  places  visited. 

Physical  Society. — We  are  informed  that,  owing  to  the 
sudden  death  of  Prof.  W.  R.  Cassie,  M.A.,  one  of  the  honorary 
secretaries  of  this  Society,  the  meeting  which  was  to  have  been 
held  to-day  at  the  National  Physical  Laboratorj'  has  been 
cancelled. 

Electric  Traction  in  the  Alps.-  An  electric  railway  is  being 
built  ou  the  Zugspitze,  the  highest  peak  in  the  Alps,  on  Bava- 
rian territory.  Its  height  is  about  10,000  ft.  The  railway  will 
run  to  the  .summit,  while  a  hotel  will  be  built  at  the  'j 7,000  ft. 
level. 

Electric  Traction  on  the  New  York  Central  Railway. — 
According  to  thoEleclrioil  ll'orld,  this  company  have  announced 
that  the  electrification  of  their  lines  within  the  limits  of  the 
metropolitiiii  district  will  be  completed  by  -Inly  1,  and  after 
that  (late  no  .steam  locomotives  will  be  run  through  the  tunnel. 

Electrical  Engineers  (Royal    Engineers). — Lieut. -Col.   and 
Hon.   Col.  .lohn   Arthur  lln,i;hes,   from  the   Severn  Division. 
(Klectrical  Engineers)  Koyal  Ktiginecrs  (Yoluntocrs),  has  been 
appointed,  with  the  rank  of  lieut. -colonel  and  lion,  colonel,  to 
command  the  Royal  Engineers  of  the  Welsh  Territorial  Division. 

University  of  Oxford.  It  is  announced  that  the  Drapers' 
Company  have  oll'ered  a  sum  of  ,£'2l',000  to  provide  for  the 
building  and  fitting  up  of  an  electrical  laboratory  at  this 
University.  It  is  proposed  that  the  laboratory  should  form 
part  of  the  University  Museum,  which  will  have  to  be  extended 
for  the  purpose. 

Electrical  Equipment  of  the  Roy.al  Mint. — With  reference 
to  our  arliclc  on  lliis  sul>ji'ct  winch  appeared  on  ]>.  IVJ8  of 
our  i.ssnc  for  .liine  I'Jth,  we  are  iiifoiiiu'(l  by  the  Magneta 
Co.  that  tlieir  electrical  clock  nysteiii  is  installed  thioughout 
the  Iv03al  Mint.  The  master  clock  is  fitted  up  in  the  otlicial 
building,  and  wc  imdcistand  that  the  dials  have  shown  them- 
selves to  bo  (piite  nnallcctcd  by  the  \iliralioii  of  the  rolling  and 
sliiniping  m.achineiy,  or  by  the  ]iroxiiiiily  of  the  electric  light 
and  power  cables. 

Cable  Interruptions.  Dnto  of  liiicniiption. 

Ciiv.iinr     ,S:i1miiis  May  I'i.  1908 

l.iiM  I'nlmiiH-Arrerilo  May  18,  1908 
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Royal  Society. — Among  the  P;ii)ers  read  before  this  Society 
yesterday  were  "  The  Emission  aud  Transmission  of  Routgen 
Rays,"  by  Mr.  G.  W.  C.  Kaye,  and  "Further  Note  on  a 
Luminous  Glow  generated  by  Electrostatic  Induction  in  an 
Exhausted  Vessel  made  of  Silica,"  by  Kev.  F.  .1.  .Tervis- 
Smith,  F.R.S. 

"Electric  Railway  Journal." — \Vc  have  received  the  first 
issue  of  this  journal  whicix  incorporates  the  Stire/  Eailimii 
Journal  and  the  Elertric  Roilway  lieviciv.  The  former  of  these 
has  been  in  existence  for  24  years,  while  the  latter  dates  back 
to  1S91  ;  this  was  first  known  [as  the  Slreel  Railway  Review, 
changing  its  name  to  the  above  title  in  1906. 

Electric  Traction  on  Bavarian  State  Railways. — In  our  issue 
of  May  29th  we  dealt  at  some  length  with  a  report  that  had 
been  issued  on  this  subject  and  gave  some  account  of  the  esti- 
mated costs  on  one  particular  branch  of  the  Bavarian  railwa3s. 
A  recent  number  of  the  Seih'  Fnic  Presse  states  that  sums 
have  now  been  voted  for  this  section,  viz.,  the  railway  from 
Salzburg  to  Bad  Reichenhall  and  Berchtesgaden.  The  cost  of 
this  work  is  given  at  £188,500,  and  will  join  the  new  railway 
to  be  worked  electrically  from  Berchtesgaden  to  Konigsee. 
Votes  have  also  been  passed  for  the  conversion  of  certain  other 
lines. 

Obituary. — TVe  regret  to  record  the  death  of  Mr.  W.  R. 
Cassie,  M.A..  Professor  of  Physics  at  the  Hollowa}'  College, 
Egham,  which  occurred  suddenly  on  Monday  last.  Prof. 
Csssie  was  born  in  1861  and  was  educated  at  Aberdeen  Uni- 
versit}-  and  Trinity  College,  Cambridge.  He  held,  from  time 
to  time,  numerous  scholastic  appointments,  including  a  Cam- 
bridge University  Extension  Lecturership  and  a  Clark  Maxwell 
Studentship  of  Experimental  Phy=ics  in  the  same  University. 
He  was  appointed  to  the  position  of  professor  at  Holloway 
College  in  1894.  Since  1906  he  was  one  of  the  Honorar}' 
Secretaries  of  the  Physical  Society  of  London. 

A  New  System  of  Alternate  Current  Regulation. — In  a  re- 
cent number  of  the  Elcktrotechnische  ZeiUchrift  M.  Seidner 
deals  with  this  problem,  which  consists  in  devising  a  method 
for  making  the  exciting  current  dependent  on  the  strength  and 
phase  of  the  main  current.  To  do  this  the  exciter  current 
and  a  "  regulating  "  alternating  current  are  allowed  to  flow 
at  the  same  time  in  an  iron  resistance  serving  as  the  shunt 
regulator  of  the  exciter  set.  The  regulating  alternating  cur- 
rent is  obtained  from  the  mains  through  transformers  which 
are  so  arranged  that  this  current  drops  as  the  load  increases  or 
the  power  factor  decreases.  The  resistance  works  on  the  same 
principle  as  the  "  ballast "  resistance  used  in  the  Nernst  lamp. 
The  current  flowing  through  this  resistance  is  the  geometrical 
sum  of  the  exciting  and  regulator  currents,  so  that  when  the 
latter  decreases  the  former  rises,  thus  giving  the  necessary 
regulation. 

"The  Electron." — -We  have  received  the  first  number  of  a 
magazine  bearing  this  title,  whose  appearance  rather  belies 
its  name,  and  which  is  issued  under  the  (i:gis  of  Messrs. 
Siemens  Bros.  Dynamo  Works  at  Stafford.  Its  modest  object 
is  -'to  be  the  literary  hub  of  the  busy  Siemens'  world,"  and 
we  wish  it  well  in  its  career.  The  editor  plaintively  appeals, 
in  a  manner  sometimes  unt  unknown  to  editors,  for  "  matter  ' ; 
but  if  the  first  number  be  any  criterion  there  should  be  no 
lack  of  that  while  Siemens  continues  to  be.  The  presidential 
address  of  the  Siemens  Stafford  Engineering  Society  makes 
good  reading,  and  the  history  of  the  formaation  of  the  Institute 
is  interesting,  as  most  domestic  histories  are.  The  Institute  has 
recently  made  another  step  forward,  for  new  buildings  have 
been  purchased  and  adapted  for  social  uses.  The  air  of  Staf- 
ford must  be  special!}'  bracing,  as  the  clubs  and  societies  run 
by  the  members  of  the  Institute  are  (juite  too  numerous  to 
mention. 

Damaged  Atlantic  Cables. —  Last  week  the  Bristol  Chamber 
of  Commerce  considered  the  question  of  the  damage  done  to  sub- 
marine telegraph  cables  off  the  west  coast  of  Ireland  by  steam 
trawlers.  The  discussion  arose  out  of  a  communication  from 
the  Liverpool  Chamber  who  suggested  that  representations 
should  be  made  to  the  President  of  the  Board  of  Trade,  urging 
him  to  hold  a  full  inquiry  into  all  the  circumstances  in  order 


to  adjust  fairly  the  various  interests  involved  ;  the  more  so, 
as  it  was  believed  that  the  Fishery  Organisation  desired 
to  avoid  wilful  damage  to  the  cables.  It  was  suggested  that 
a  zone  be  defined  within  which  trawling  should  be  prohibited, 
or  other  efticient  regulations  might  be  made  applicable.  It 
was  decided  to  adopt  the  course  suggested  and  to  act  in  concert 
with  the  Liverjmol  Chamber  on  the  subject. 

The  Commercial  Cable  Co.  learn  from  New  York  that 
"  Chambers  of  commerce,  exchanges,  and  trade  associations 
throughout  the  United  States  are  adopting  resolutions 
and  forwarding  memorials  to  the  Government  at  Washington 
appealing  for  protection  for  submarine  cables  against  damage 
by  trawlers  off  the  Irish  coast.  Many  prominent  bankers  and 
business  houses  have  made  representations  on  the  subject  to 
Secretary  Root  and  to  the  British  Consul-General  in  New  York." 

Wireless  Telegraph  Notes. — Renter  states  that  it  has  been 
announced  oflicially  that  from  July  1  the  German  Govern- 
ment telegraph  department  will  undertake  a  wireless  telegraph 
service,  including  (the  report  states)  "  coastal,  ship  and 
ordinary  tariffs." 

It  is  stated  in  the  Giornale  d'halia  that  Mr.  Marconi  (in  an 
interview  with  a  representative  of  that  journal)  announced 
that  from  the  wireless  station  at  Coltano,  which  will  be  work- 
ing in  the  autumn,  tests  will  be  made  to  establish  communica- 
tion with  North  America,  to  be  followed  by  similar  tests  for 
communication  with  Erythrea  and  South  America ;  which,  ir» 
turn,  will  be  followed  "  in  a  few  years  "  by  communication 
with  China  and  India. 

At  Palermo  (Sicily)  a  wireless  telegraph  station  is  being 
established  to  effect  communication  with  Naples  and  Cagliari 
(Sardinia).  A  wireless  station  is  already  in  operation  between 
Messina  and  Calabria  for  railway-signalling  purposes,  and  a 
station  erected  by  the  Marconi  Company  forms  a  part  of  the 
naval  semaphore  station  at  Cozzo  Spadaro  (Syracuse). 

A  wireless  station  has  been  erected  on  the  highest  point  of 
the  Alcazaba,  the  old  Moorish  castle  overlooking  the  port  of 
Almeria  (Spain).  The  station  communicates  with  Melilla  on 
the  opposite  African  coast,  and  has  been  erected  by  the  Spanish 
Ministr}'  of  War.  It  is  to  be  in  operation  in  the  course  of 
next  month. 


ARRANGEMENTS  FOR  THE  WEEK. 


FRIDAY,  June  26tli  (to-day). 

Physical  Society. 
The  Meeting  announced  for  this  date  has  been  cancelled  («ee  Note), 

TUESDAY,  June  SOth. 

Institption  of  Electrical  Engineers. 
5:30  p.m.     Special    General    Meetincr   in   the    Lecture    Theatre, 
Medical  Examination  Hall,  Victoria  Embankment. 

THURSDAY,  July  2nd. 

Royal  Societv  of  Arts. 
9 p.m.     Annual  Conversazione  at  the  Natural  History  Museum, 
South  Kensington.  ■ 


INCORPORATED  MUNICIPAL  ELECTRICAL  ASSOCLATION. 
TUESDAY,  June  30th. 

/"  (i.m  Meeting  at  University  College,  Nottingham.  Presiden- 
tial Address  by  Mr.  H.  Talbot.  Paper  on  "  The  Experiences 
of  a  Convenor  in  the  Establishment  of  an  Electricity  Under- 
taking,"' by  Bailie  Wiglitman. 
12:45 p.m.  Luncheon  at  the  Mechanics  Large  Hall,  Nottingham. 
2:30  p.m.  Visit  to  the  St.  Ann's  Power  Station  and  to  the  Trent 
Bridge  Car  Sheds  and  Repair  Shops  in  Nottingham. 

WEDNESDAY,  July  1st. 

S:.'fii  ii.m.     Excursion  to  Dovedale. 

THURSDAY.  July  2ud. 

10  a.hi.  Annual  General  Meeting  at  University  College,  Not- 
tingham. 

2:30 p.m.  Meeting  at  University  College,  Nottingham.  Papers 
on  '*  Some  Considerations  on  tlie  De.sign  of  a  (Jfiicrating  Sta- 
tion," by  Mr.  H.  Kichardson,  and  on  "  The  Reconstruc- 
tion of  an  Electric  Lighting  Scheme,'  by  Mr.   C.  JL  Shaw. 

".30  p.m.     Annual  Dinner  at  the  Exchange  Hall,  Nottingham. 

FRIDAY,  July  3rd. 

10  It. 111.  Meeting  at  University  College,  Nottingliani.  Pajiers  on 
"A.C.  Accumulator  Substations,"  by  Mr.  A.  M.  Taylor," 
and  on  "The  Work  and  Equipment  of  a  Testing  and  Stan- 
dardising Department,""  by  Mr.  H.  A.  HatclilV. 
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THE  DESIGN  OF  A  CONTINDODSLY  ADJUSTABLE 
RESISTANCE. 

BY  J.  T.  MORRIS,  R.  JIILWARD  ELLIS  AND  F.  STROUDE. 

'~  In  connection  with  a  research  now  proceeding  at  the  East 
'London  College,  it  became  necessary  to  design  a  reliable  piece 
-of  apparatus  which  should  vary  continuously  the  current 
■through  a  coil  from  a  maximum  value  to  an  equal  value  in  the 
opposite  direction,  and  which  should  allow  the  experimenter 
entire  control  of  the  speed.  It  was  also  highly  desirable  that 
■  the  apparatus  should  be  mechanically  sound  and  compact. 

This  article  describes  the  various  arrangements  the  authors 
applied  to  this  purpose,  the  difficulties  they  met  with  and  the 
arrangement  they  finally  adopted.  It  is  divided  into  three 
sections  : — 

1.  Liquid  resistances. 

2.  Carbon  resistances. 

3.  Wire  and  strip  resistances. 

I.- — Liquid  Restances. 
A  liquid   resistance  would  appear  at  first  sight  to  be  par- 
Tticularly  suited  to  the  requirements  of  the  case,  as  contact 


Fi.^  1. 

■  difficulties  are  eliminated  and  the  adjustment  is  absolutely 
continuous. 

The  first  apparatus  tried  was  an  ordinary  liquid  starting 
switch,  arranged  as  in  Fig.  1,  consisting  of  a  cast-iron  tank 
containing  soda  solution,  into  which  an  electrode  could  be 
gradually  lowered,   finally  short-circuiting  the  whole   of  the 

..resistance.      As  the   short-circuiting    occasioned    an    abrupt 


change  in  the  current  it  became  necessary  to  work  with  a 
lower  resistance  electi'olyto.  This  could  not  bo  accomplished 
Bufficiontly  well  by  the  use  of  soda  nor  by  copper  suljiliatc, 
and,  coiiscquotitjy,  ililute  sul])huric  acid  was  ti'ied.  A  direct 
consequence  of  iIks  decrease  of  rcsi.statico  now  became  apparent 
in  iiti  abrupt  cliango  of  the  iMirrent  immediately  the  electrode 
entered  the  lirpiid.  Toaocrlain  cxtiMil  it  wiiuld  have  been  pos 
aibic  to  diminish  this  ]>y  using  Ji  fituM-  pointed  clootrodc.  lOvcn- 
tiiajly,  however,  tliiH  tmit  liml  was  aliandnnoil,  hocaiise,  in  addition 
to  the  objections  aheady  i;numcrateil,  it  oidy  permitted  a  cur- 
rent variation  from  a  niaxiniiim  value  to  zero  or  vice  versa. 


To  overcome  these  difficulties  and  thus  enable  a  complete 
reversal  to  be  accomplished  in  one  operation,  an  arrangement 
somewhat  .similar  to  the  Ewing  &  Hopkinson  liquid  reverser 
was  devised.  This  is  illustrated  in  Fig.  2.  It  consists  of  a 
wooden  trough  having  two  lead  plates  fixed  at  its  ends,  and 
two  others  which  can  be  traversed  along  the  tank  in  opposite 
directions  by  means  of  a  belt.  The  first  electrolyte  to  be  used 
was  soda  solution,  but  as  its  resistance  could  not  be  reduced 
sufficiently  to  permit  of  a  reasonably  large  final  current,  dilute 
sulphuric  acid  was  substituted. 

Polarisation  of  the  moving  plates  now  occasioned  an  abrupt 
reversal  of  the  current  as  they  passed,  and  although  this  effect 
was  greatly  diminished  by  substituting  moving  plates  of  car- 
bon for  those  of  lead,  it  could  not  be  eliminated  sufficiently  to 
render  smooth  regulation  possible. 

A  fairly  satisfactory  arrangement  for  dealing  with  large 
currents  was  obtained  by  using  two  large  water  resistances  in 
place  of  the  carbon  rheostats  shown  in  Fig.  3.  The  hand- 
wheels  operating  the  electrodes  were  geared  together,  so  that 
the  electrode  of  one  resistance  was  raised  while  that  of  the 
other  was  lowered. 


i 
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In  addition  to  the  particular  objections  stated  above,  the 
following  general  disadvantages  of  liqud  resistances  may  be 
mentioned  :  They  are  neither  portable  or  compact,  are  untidy, 
wasteful  of  current  and,  owing  to  evaporation,  are  not  per- 
manent. 

II. —Carbon  Plate  Resistances. 

The  next  method  to  be  utilised  was  one  first  suggested  by 
Dr.  D.  K.  Morris,*  and  is  illustrated  in  Fig.  3.  Two  carbon 
plate  rheostats  are  mounted  in  line,  having  a  common  tighten- 
ing screw  which  can  be  rotated  by  means  of  a  lever ;  thus 
tightening  one  and  loosening  the  other.     It  was  found,  how- 


ever,  that  the  rosistatiees  of  the  i^hertstiits  were  dxlremoly  un- 
certain unless  they  were  weSli  ti^'htoned,  in  which  case  the  tot-al 
current  necessary  was  very  large  in  comi)arison  with  tiiat 
jictnally  cni|)loyod.  Tiiis  w.istc' surrent  was  much  reduced  by 
ronio\  ing  the  n'sistanco  Iv  (l''ig.  •')  and  connecting  to  the  centre 
]ioint  (if  the  battery,  as  shown  by  the  dotteil  line.  To  reduce 
still  further  this  ^<•aate  current,  the  connections  shown  in  Fig. 
■t  were  devised.  In  this  arrangement  each  earlion  rheostat  is 
ilivided  into  two  portions  by  insulating  platf-.s,  the  connections 

•  "Tcstiiiif  of  TrniisformerK  and  Tmnnformer  Iron."     Morris  ami 
Lister,  April  25,  1906. 
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beinfc  arran!:;ed  in  a  similar  way  to  those  of  a  Wheatstone 
bridge.  The  same  variation  in  tightness  now  produces  prac- 
tically double  the  variation  of  the  current  through  the  test 
coil.  Even  then  the  waste  current  was  objectionably  large, 
and,  also,  in  order  to  afford  smootli  regulation,  the  rheostats 
had  to  be  so  tight  that  it  became  ilifticult  to  obtain  sutticicnt 
variation  of  resistance. 

III. — Wire  and  Strip  Kksistances. 
Liquid  resistances  having  proved  unsuccessful  the  authors 
next  turned  their  attention  to  wire  resistances.  The  arrange- 
ment shown  in  Fig.  5  was  the  first  to  suggest  itself.  This 
consists  of  two  ordinary  wire  rheostats  of  8  ohms  each, 
which  were  connected  in  series  as  shown.  The  test  coil  was 
connected  across  the  sliders.  The  sliders  could  be  traversed 
by  means  of  a  lathe  slide-rest.  This  arrangement  was  found 
to  be  fairly  satisfactory.  The  chief  objections  were  as  follows  : 

1.  The  current  steps  were  rather  too  large  to  give  smooth 
regulation. 

2.  The  slider  contacts  were  somewhat  variable. 

3.  The  current-carrying  capacit}'  of  the  wire  was  insufficient. 


Fi,:.   5. 

It  also  shared  the  objection  already  mentioned  in  connection 
with  the  arrangement  shown  in  Fig.  1 — viz.,  it  only  permitted 
current  variation  from  maximum  to  zero. 

The  rheostat  -■shown  in  Figs.  6  and  7  was  next  constructed 
of  No.  16  S.W.G.  Eureka  wire  wound  with  a  pitch  of  ^  in.  on 
a  piece  of  slate  3.3  in.  long  and  2  in.  by  1  in.  cross-section. 
The  sliders  were  traversed  by  screws  which  were  rotated  by 
means  of  a  gear  wheel  and  pinions  so  that  90  turns  of  the 
handle  were  necessary  for  a  complete  reversal.  The  total  re- 
sistance of  the  wire  was  9  ohms  and  its  final  temperature  rise 
about  lOO'^C.  with  a  current  of  5  amperes.  This  rheostat  was 
found  to  be  very  satisfactory  when  dealing  with  currents  up 
to  1  ampere  ;  but,  for  much  stronger  currents  the  adjustment 
as  the  sliders  approached  one  another  became  less  and  less 
continuous.  Further,  the  arrangement  was  rather  bulky  and 
also  somewhat  noisy  owing  to  the  considerable  length  of  the 
traversing  screws.  A'so,  notwithstanding  the  fact  that  its 
adjustment  under  limited  practical  conditions  was  sufficiently 
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continuous  for  the   authors'  purpose,  the  rheostat  was  unde- 
niably non-continuous  in  principle. 

For  these  reasons  the  authors  made  several  attempts  to  de- 
sign a  resistance  whi'  h,  instead  of  being  a  recognised  approxi- 
mation, should  be  continuously  adjustable  btith  in  practice  and 
principle.  For  the  reasons  previously  given  these  attempts 
were  wholly  restricted  to  rheostats  based  on  wire  or  strip  re- 
sistances. The  first  matter  to  be  determined  was  the  amount 
of  waste  current  permissible  in  the  apparatus.  This  was  finally 
settled  at  1  ampere  when  the  resistance  is  placed  across 
10  volrs.  The  larger  this  current  is  permitted  to  become,  the 
greater  must  be  the  energy  available,  the  higher  is  the  working 
temperature  and  the  smaller  are  the  dimensions  of  the  instru- 
ment and  the  lower  is  its  cost. 


The  simplest  continuously  adjustable  resistance  that  cai> 
be  devised  is  a  single  stretched  wire  many  yards  in  length, 
and  the  problem  under  consideration  was  the  a<laptation  of 
this  wire  to  a  compact  and  convenient  form.  "With  a  single 
wire  there  is  the  difficulty  of  passing  contacts,  which  can  only 
be  satisfactorily  avoided  by  the  use  of  two  wires,  therel)y  in- 
creasing the  wasteful  energy  and  the  initial  cost  of  the 
instrument. 

Mr.  C.  G.  Lamb,  of  Cambridge,  adopts,  we  understand,  no 
very  elaborate  modification   of  this  device,  and  uses  a  large - 
circle  of  wire  mounted  upon  a  table,  the  contacts  being  fixed  at- 


Fig.  7. 

the  two  ends  of  a  diameter  and  capable  of  rotation  about  the 
centre.  The  pressure  is  applied  to  the  circular  wire  at  the  ex- 
tremities of  a  fixed  diameter.  This  arrangement  is  obviously 
neither  compact  nor  easily  portable. 

The  authors  now  attempted  to  substitute  a  fiat  spiral  for 
the  simple  stretched  wire.  With  this  device  two  spirals  would 
be  necessary  to  permit  of  two  contacts,  it  being  hardly  pos- 
sible to  arrange  continuous  contact  simultaneously  on  both 
sides  of  the  spiral.  Mechanical  difficulties  finally  disposed  of 
this  arrangement. 

Cylindrical  spirals  of  screw-thread  form  were  then  experi- 
mented with,  but  again  the  difficulty  of  two  contacts  moving  in. 
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opposite  directions  on  the  spiral  was  not  easily  surmountable. - 
The  only  practical  device  of  this  form  evolved  was  a  long 
spiral  used  with  the  connections  shown  in  Fig.  3,  contact 
being  made  by  a  split  nut  moving  along  the  spiral  when  the 
latter  was  rotated. 

Eeverting  to  the  case  of  the  simple  wire,  another  means  of 
reducing  its  length  is  to  use  it  in  zigzag  form.  In  this  way  au 
enormous  reduction  in  dimensions  can  be  effected.  This  device 
would  remain  quite  continuous  in  principle  if  contact  across 
the  whole  width  of  the  zigzag  wiie  were  made  on  either  side. 
A  more  compact  and  much  more  mechanical  arrangement  can, 
however,  be  obtained  by  using  strip  in  place  of  wire  as  the  re- 
sistance material.  This  was  the  type  of  resistance  ultimately 
adopted. 
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The  section  of  strip  employed  was  1-25  in.  by  0-005  in.,  mica 
insulation  of  the  same  thickness  as  the  strip  being  used.  The 
resistance  was  enclosed  in  a  cast-iron  frame  of  the  form  shown 
in  Figs.  8  and  9.  Stud  bolts  were  inserted  at  one  end  of  the 
frame  to  form  a  tightening  device  for  the  strip.  The  number 
of  zigzags  in  the  resistance  being  about  2,000,  it  was  decided 
to  utilise  onlj'  one  face  of  the  resistance  for  contact  purposes, 
the  sliders  being  shortened  to  permit  of  their  passing,  as  the 
simplification  of  the  mechanical  arrangement  more  than  com- 
pensated for  the  sacrifice  of  absolute  continuity  of  adjustment. 
The  contacts  took  the  form  of  sliders  bridging  across  from  the 
planed  surface  of  the  resistance  to  a  Eureka  strip  on  either 


Fig.  9. 

side.  These  contacts  were  narrowed  down  as  much  as  was  per- 
missible to  reduce  the  time  occupied  bj-  their  passing,  as  during 
this  period  the  voltage  between  them  remains  at  zero.  The 
sliders  were  moved  by  a  steel  tape  passing  round  aluminium 
pulleys.  The  driving  was  accomplished  by  means  of  toothed 
gearing,  about  20  turns  of  the  handle  being  necessary  for  a 
complete  reversal.  This  driving  mechanism  can  be  seen  on  the 
right  of  Fig.  9,  while  to  the  left  is  shown  the  belt-tightening 
device.  The  guides  for  the  contacts  consist  of  slotted  steel 
tubes,  inside  of  which  the  belt  passes,  the  contacts  being  at- 
tached thereto  by  means  of  pins.  These  guides  serve  to  main- 
tain constant  contact  pressure. 

As  alreadjf  explained,  the  resistance  was  made  equal  to 
10  ohms,  and  the  final  temperature  rise  was  about  15G'C.,  with 
.5  amperes  flowing. 


In  practice  this  rheostat  was  found  to  answer  the  author's 
purpose  admirably,  tlie  only  defect  being  the  definite  time  ro- 
^quired  for  the  reversal  of  the  current  dm;  to  ihe  width  of  slider 
contact.  ThiscfFectis  graphically  illustrated  in  Fig.  10,  whore 
the  curve  shows  actual  observations  of  tho  voltage  between 
the  sliders  in  relation  to  their  position,  the  strais^ht  line 
being  obtained  when  no  current  is  taken  Irom  ths  sliders,  and 
the  curved  line  when  a  current  of  1  ainpme  was  revarscd  in 
iho  shunt  circuit.  The  insets  show  the  centre  portions  of 
these  curves  magnified,  the  upper  one  f')r  the  rosiiUmce  of 
Fig.  7  ami  the  lower  for-  that  of  Fig.  9. 

In  oriier  to  obtiin  an  entirely  unbia.scd  ruconl  of  the  com- 
parative merits  of  the  two  instruments,  useiilogiaphic  curves 


were  taken  of  the  voltage  between  the  contacts,  and  are  re- 
produced in  Figs.  11,  12,  13  and  11.  In  Figs.  11  and  13  the 
oscillograms  show  the  definite  time  required  for  the  reversal 
of  the  current.  In  the  case  of  the  wire  resistance,  the  effect 
of  the  shunt  circuit  in  reducing  the  magnitude  of  the  steps 
can  be  clearly  seen. 

There  can  be  no  doubt,  from  an  inspection  of  these  figures, 
that  the  finally  adopted  type  of  resistance  is  immensely  superior 
as  far  as  continuity  of  adjustment  is  concerned  to  that  illus- 
strated  in  Fig.  7.  In  addition,  this  instrument  is  far  more 
mechanical,  compact  and  convenient. 
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Flu.  11. — Wire  Kesistaxce  with 
No-SncNT  Current.  Taken  across 
centre  portion. 


Fig.  12. — Wire  RESisT.ixcE  10 
AMPERE  Max.  Shunt  Current. 
Taken  with  slider  embracing  one- 
half  of  resistance. 


Fig.  13. — Strip  Resistance  No- 
Shunt  Current.  Taken  over 
centre. 


Fig.  14. — Strip  Resistance  No- 
Shunt  Current.  Sliders  embrac- 
ing one-half  resistance. 


In  conclusion,  it  gives  the  authors  much  pleasure  to  acknow- 
ledge the  active  part  taken  bj-  Mr.  E.  T,  Cook,  of  this  college, 
in  the  development  of  this  apparatus,  and  to  express  their 
thanks  to  him  for  the  excellent  way  in  which  he  has  overcome 
the  mechanical  difficulties  incidental  to  its  construction. 


REPORT  TO  THE  BOARD  OF  TRADE  ON  THE 
TRAMWAY  ACCIDENT  AT  GLASGOW. 


The  report  of  the  Board  of  Trade  Inspector  (Col.  H.  A. 
Yorke)  has  been  issued  in  connection  with  the  tramway  acci- 
dent which  occurred  on  January  3i-d  to  a  tramcar  belonging 
to  the  Glasgow  Corporation,  whereby  two  persons,  one  of  whom 
was  the  motorman  of  the  car  in  question,  were  killed  and  about 
10  injured.  Owing  to  the  death  of  the  motorman  the  Inspector 
remarks  that  it  has  been  dilhcult  to  ascertain  the  cause  of  the 
disaster.  We  referred  brietly  to  the  question  in  our  issue  of 
January  17th.  It  will  be  remembered  that  owing  to  a  diffi- 
culty in  removing  the  reversing  handle  at  the  terminus  the 
motorman  left  it  on  No.  1  controller  and  drove  the  car  from 
No.  2  end  without  a  reversing  handle,  thus  depriving  himself 
of  certain  methods  of  braking  the  car.  In  order  to  operate  the 
controller  the  reversing  barrel  at  the  No.  2  end  was  turned 
into  its  proper  position  by  a  pair  of  pliers,  and  a  telephone 
message  was  sent  to  the  depot  for  a  filter  to  meet  the  car  in 
order  to  rectify  the  trouble. 

Col.  Yorke,  in  his  report,  gives  the  |)articulars  of  the  acci- 
dent, which  are,  of  course,  well  known.  It  will  be  remembered 
that  the  car  attained  a  high  s|)ccd  on  the  Bell  of  the  Brae  hill, 
eight  collisions  with  lorries  occurring,  in  one  of  which  the 
motorman  appeared  to  be  injured  and  fell  from  the  car,  the 
conductor  eventuall)-  bringing  the  car,  which  fortunately  never 
left  the  rails,  to  a  standstill  on  the  level  b}-  means  of  the  hand 
biako  on  the  lear  platform. 

The  Inspector's  report  then  ]iroceeds  as  follows  : — 

Owing  to  tho  death  of  Motonn.iii  Dol.iii  jind  the  al>sence  of  nay 
ilii'ocl  evidcnci'  a.s  to  what  h.i|i|M'iiid  iil  ihc  front  end  of  Iho  cur,  il  is 
imposHihIe  to  sav  willi  C';rtaint\"  Jiow  it  \\-ns  tli.-it  Pohui  \oM  control  of 
il  or  why  ho  failwl  to  slop  ul  tln'  two  iniporlanl  places — vi'/.  ,  Kottcn- 
row  and  Duke-Ntreot.  It  was  a  foggy  nighl,  hul  not  so  foggy  that 
Dolan  would  have  had  any  dillienlty  in  seeing  the  nstiul  huiclniarks, 
snel)  as  lamp  po.sts,  &e,,  which  would  guiile  him  a.s  lo  his  poHitioii. 
The  fog  may  have  made  llic  rails  slighlly  greasy,  liul  aeeordiiig  to  tho 
evideneo  of  t'ondnelor  Child  and  Coiislalile  Donalil  lhi>  rails  were  not 
in  a  bad  eondil  ion.  anil  as  llolan  had  sand  availalile  he  should  have 
1>ccn  able  to  counteract  tho  ulluet  of  the  fog  on  one  of  the  raiU.  An 
cxnmiiintioii  of  the  gear  of  both  the  ina^iieiic  track  brake  and  tho 
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danil  biako  after  the  accident  indicated,  so  far  as  their  damaj^ed  con- 
dition would  peirait,  that  no  defect  had  existed  in  either  of  them  prior 
■to  the  accident. 

Four  methods  of  braking  were  under  normal  circumstances  avail- 
able on  the  car,  iis  explained  in  the  book  of  Rules  and  Ketrulations 
issued  to  their  men  bv  the  (ilasjjow  Corporation-  viz,  :  (1)  By  means  of 
the  hand  brake  ;  (2i  W  means  of  the  uui'^'netic  track  brake  ;  (3)  by  re- 
•versinjr  the  motors  :  the  reversing  handle  being  placed  in  the  back- 
ward position ;  (4)  by  short-circuiting  the  motors  while  acting  as 
generators:  the  reversing  handle  being  placed  in  the  backward  posi- 
tion, and  tlie  controller  handle  placed  on  the  highest  power  notch. 
This  method  to  be  used  only  as  a  last  resort.  Of  these,  (3)  and  (4) 
were  not  available  to  Dolan  owing  to  the  fact  that  he  had  no  reversing 
handle  at  his  end  of  the  car. 

The  rule  in  Glasgow  is  that  on  gradients  such  as  those  on  the  Bell 
of  the  Brae  hill  ears  should  coast  down  with  the  magnetic  brake  applied 
I  sufficiently  to  maintain  the  speed  at  8  miles  an  hour,  but,  assuming 
for  a  moment  that  something  was  wrong  with  the  magnetic  brake, 
there  would  have  been  no  ditiiculty  whatever  in  coasting  down  that 
hill  by  the  use  of  the  hanfl  brake  had  it  been  applied  at  the  top  of  the 
hill  at  Rotten-row,  and  the  speed  never  allowed  to  exceed  the  8  mile 
limit.  In  either  case  the  brake  should  be  applied  while  the  car  is  at 
rest  at  the  top  of  the  hill.  .Judging  from  Constable  Donald's  evidence, 
Dolan  was  using  both  the  magnetic  brake  and  the  hand  brake  at  the 
time  of  the  first  collision.  If  the  speed  was  then  anything  like  25  to 
30  miles  an  hour  the  hand  brake  would  be  practicallj'  useless,  and  the 
only  result  of  applying  it  would  be  to  interfere  with  the  action  of  the 
magnetic  track  brake  by  causing  the  wheels  to  skid.  And  although  the 
track  brake,  if  properly  used,  would  be  able  to  stop  a  car  travelling  at 
that  si>eed,  given  sufficient  time  or  distance,  it  seems  that  the  first 
colli.«ion  occurred  before  any  reduction  of  speed  could  have  been 
eflected.  Had  the  reversing  handle  been  available  at  the  front  end  of 
the  car,  it  is  probable  that  Dolan,  following  the  usual  custom,  would, 
if  time  had  permitted,  have  made  use  of  No.  (4)  method  of  braking 
which,  as  already  stated,  is  to  be  used  only  as  a  last  resort.  This 
method  is  in  realitj-  nothing  more  than  another  form  of  wheel  brake, 
the  power  of  which  is  limited  by  the  eo-ethcient  of  friction  between 
the  wheels  and  the  rails,  and  it  is  not  nearly  so  efi'ective  as  No.  (2). 
Under  these  circumstances  I  do  not  think  that  the  fact  that  Dolan 
was  unable  to  use  Xo.  ^4i  method  of  braking  had  any  bearing  u[)on  the 
accident,  inasmuch  as  this  method  woidd  not  have  had  time  to  take 
effect  before  the  collisions  occurred  and  Dolan  received  his  fata!  injuries. 
When  the  Ciir  carae  to  rest,  the  hand  brake  was  found  to  be  off  and 
the  controller  handle  in  the  full  braking  position,  the  effect  of  which 
would  be  to  apply  the  magnetic  track  brake  with  full  force.  But  as 
the  front  end  of  the  car  was  very  much  damaged,  and  the  hand  brake 
spindle  bent  and  the  controller  case  broken  and  forced  backwards  out  of 
its  position,  it  is  impossible  to  say  definitely  whether  the  handles  were 
in  these  positions  when  Dolan  fell  oft' the  car,  though  it  is  not  improbable 
that  they  were.  Even  if  Dolan  was  using  either  the  hand  brake  or  the 
track  brake  up  to  the  last  moment,  I  have  no  doubt  that  both  brakes 
became  released,  either  by  the  shock  of  the  collision,  or,  in  the  case  of  the 
track  brake  by  the  interruptiou  or  dislocation  of  the  electrical  connec- 
tions owing  to  thedamagedone  to  the  controller,  and  that  thereafter  the 
11'  continued  its  cour.se  entirely  unbraked.  One  of  the  passengers  is 
ill  to  have  pulled  the  trolley  pole  off  the  wire,  with  a  view  to  cutting 
oft' the  current  from  the  car.  If,  as  is  probable,  the  current  had  been 
already  cut  oft"  from  the  car  by  the  driver,  the  only  effect  of  removing 
the  trolley  ])ole  from  the  wire  would  be  to  put  the  lights  out. 
;  It  is  difficult  to  explain  why  Dolan  failed  to  stop  his  car  in  the 
I  usual  manner  at  the  top  of  the  Bell  of  the  Brae  hill,  anil  allowed  it  to 
descend  the  incline  at  an  excessive  rate  of  speed,  so  that  by  the  time 
it  reached  the  bottom  of  the  hill  it  was  entirely  out  of  control.  There 
-^eera  to  be  only  two  ways  of  accounting  for  the  occurrence.  Either 
Diilan  was  driving  carelessly,  or  even  recklessly,  and  allowed  the 
-|)eed  of  the  car  to  increase  too  rapidly  before  he  took  any  steps  to 
I  lieck  it,  or  else  some  portion  of  the  magnetic  track  brake  gear  which 
he  should  have  been  using  must  have  failed  him.  Dolan  was  an 
exjierienced  motorman,  and  bore  a  good  character  for  steadiness  and 
sobriety.  The  Corporation  for  some  years  past  have  given  bonuses  to 
their  men  every  six  months  if  their  records  showed  a  freedom  from 
accident  i for  which  they  could  be  held  responsible),  and  Dolan  had 
-earned  these  bonuses  regularly  since  they  were  first  introduced.  It 
therefore  seemed  improbable  that  he  would  have  negligently  or  reck- 
lessly allowed  his  car  to  get  out  of  baud.  The  question  therefore 
arises  :   "  Did  the  magnetic  track  brake  fail  him  '' '? 

I  have  gone  very  thoroughly  into  the  effect  of  leaving  the  reversing 
handle  in  the  forward  po.sition  at  No.  1  end  of  the  car,  upon  the  driving 
and  braking  of  the  car  by  means  of  the  controller  at  No.  2  end.  I  have 
paid  a  special  visit  to  the  works  at  Manchester,  of  the  British  Westing- 
house  Company,  who  supplied  the  controllers,  and  by  the  courtes3'  of 
their  officers  I  have  had  all  the  details  of  the  controller  exhibited  and 
explained.  As  a  result  of  the  investigations,  I  found  that  No.  90 
pattern  of  controller  differs  from  other  tramway  controllers  in  that  the 
movement  of  the  reversing  handle  does  not  directly  move  the  reverse 
drum  it.self,  this  not  being  actually  rotated  until  the  main  handle  is 
moved  from  the  "  off"  position  towards  either  the  power  or  the  brake 
notches.  The  ratio  of  the  gear  by  means  of  which  the  reverse  drum  is 
rotated  by  the  movement  of  the  main  drum,  is  such  that  a  ver}'  slight 
movement  of  the  main  (controller)  handle  causes  the  contacts  of  the 
reverse  drum  to  make  connection  with  their  eorrespojiding  fingers. 

The  wiring  of  an  electric  car  is  very  complicated  and  difficult  to 
follow,  even  with  the  aid  of  a  diagram,  without  which  it  is  impos- 
sible. But  it  may  be  briefly  stated  that  the  i)lacing  of  the  reversing 
key  of  the  controller  in  the  forward  position  at  one  end  of  the  car  has, 


so  long  as  the  handle  of  the  controller  at  that  eml  is  accurately  in  the 
"  off"  ])o.-ition,  absolutely  no  eft'ect  upon  the  driving  or  braking  of  the 
car  by  means  of  the  controller  at  the  other  end.  But  if  by  any  chance 
the  controller  handle  at  the  first  end  is  displaced,  even  to  a  small 
extent  towards  the  brake  notches,  contact  is  made  between  the  re- 
versing drum  and  its  correspodiiig  fingers,  with  the  result  that  when 
the  controller  handle  at  the  other  end  is  moved  to  the  braking  position 
the  armatures  of  the  motois  are  short-cireuited,  and  the  magnetic 
track  brake  cannot  be  applied.  Similarly,  if  the  main  handle  at  one 
end  of  the  car  is  slightly  displaced  towards  the  driving  notches,  the 
reversing  key  being  as  before,  it  would  prevent  the  car  from  being 
started  by  means  of  the  controller  at  the  other  end. 

In  addition  to  what  1  saw  and  learnt  at  the  Westinghouse  Com- 
pany's works,  I  also,  by  the  courtesy  of  the  managers  of  the  Salford 
Corporation  tramways  and  the  London  County  Council  tramways, 
have  been  able  to  make  experiments  in  running  with  cars  fitted  with 
No.  90  controllers,  and  have  found  that  the  above  statements  are 
correct. 

If,  when  Inspector  Muirhead  tokl  Dol.-in  to  remove  the  controller 
handle  from  No.  1  end  of  his  car  to  the  other  end,  the  pointer  was 
exactly  in  the  "oft'"  position,  he  was  right  in  saying  that  the  revers- 
ing handle  at  No.  1  end  of  the  car  being  left  in  the  forward  position 
would  make  no  difterence  whatever  to  the  driving  or  braking  of  the 
car  by  means  of  the  controller  at  No.  2  end.  But  if  in  removing  the 
controller  handle  from  No.  1  end  it  was  displaced  even  to  a  very  slight 
degree  (say,  from  ^  in.  to  J  in.)  in  the  direction  of  the  braking  notches, 
it  w  ould  render  it  impossible  to  operate  the  magnetic  brake  from  the 
controller  at  No.  2  end. 

When  the  reversing  key  is  in  any  but  the  neutral  position,  the  con- 
troller handle  is  free  to  move  in  either  direction,  and  I  proved  by 
personal  experiment  that  a  slight  displacement  of  the  controller 
handle  might  easily  take  place  unobserved  during  the  process  of 
removing  that  handle.  .Should  anything  of  this  sort  have  happened 
when  the  men  were  hurriedly  removing  the  handle  from  one  end  of  the 
car  to  the  other  at  Springburn,  it  is  possible  that  when  Dolan  came  to 
apjily  his  magnetic  tracL'brake  en  the  Bell  of  the  Brae  hill  it  did  not 
operate,  not  on  account  of  any  defect  in  it,  but  simply  because  the 
electrical  connections  were  wrongly  made.  This  would  take  him  by 
surprise,  and  not  knowing  the  reason  for  the  failure  of  the  brake  he 
might  have  made  more  than  one  attempt  to  apply  it.  By  the  time  he 
realised  that  for  some  reason,  which  he  did  not  understand,  the 
magnetic  track  brake  was  out  of  use,  the  speed  would  have  got 
beyond  the  power  of  the  hand  brake,  and  the  car  would  then  be  out  of 
control. 

I  am  of  course  unable  to  say  that  the  accident  actually  occurred  in 
this  manner,  but  it  is  undoulitedly  a  possible  and  not  improbable 
explanation  of  the  disaster.  It  may  be  argued  that  Dolan  should  have 
found  out  before  reaching  the  Bell  of  the  Brae  hill  that  his  magnetic 
track  brake  was  not  available.  But  the  custom  at  Glasgow  is  for  the 
hand  brake  to  lie  relied  upon  under  ordinary  circumstances,  and  for  the 
magnetic  track  brake  to  be  chiefly  used  for  coasting  down  steep  hills. 
That  being  so,  there  is  no  assurance  that  Dolan  had  attempted  to  use 
his  magnetic  track  brake  after  leaving  Springburn  before  reaching  the 
hill,  and,  as  I  have  said,  he  may  have  been  entirely  unjjrepared  at  the 
Bell  of  the  Brae  hill  for  such  an  emergency  as  I  have  suggested. 

Whether  this  is  tlie  correct  explanation  or  not,  I  consider  that 
Inspector  Muirhead  committed  a  grave  error  of  judgment  in  allowing 
the  car  to  leave  Springljurn  with  the  reversing  handle  in  the  forward 
position  at  the  rear  end  of  the  car,  and  without  any  reversing  handle  at 
the  driving  end.  For,  disregarding  altogether  the  suggestion  made 
above,  it  is  not  to  be  disputed  that  Dolan  was  deprived  of  the  third 
and  fourth  methods  of  braking  the  car  which  are  specified  in  the 
Glasgow  tramway  rule  book,  and  although,  for  reasons  already  given, 
I  do  not  think  that  if  these  methods  of  braking  had  been  available 
the  disaster  would  have  been  altogether  averted,  as  the  collisions 
would  have  occurred  Ijefore  either  of  those  methods  had  time  to  take 
eft'ect,  Muirhead  had  no  right  to  cause  or  permit  Dolan  to  run  any 
risks.  A  heavy  double-decked  tramcar  is  at  all  times  an  awkward 
thing  to  manage  on  an  incline,  and  not  a  single  precaution  can  be 
safely  dispensed  with.  Muirhead's  duty,  and  Dolan's  duty  if  Muirhead 
had  not  happened  to  he  present,  was  to  cause  the  car  to  be  taken  to 
the  nearest  dejiot  as  soon  as  the  difficulty  with  the  reversing  handle 
occurred.  It  happened  in  this  case  that  there  was  a  depot  at  Possil 
Park  not  very  far  from  Springburn,  and  if  the  car  had  been  sent  there 
there  would  have  been  no  occasion  for  it  to  descend  the  hill  until  the 
defect  had  been  put  right. 

It  is  quite  easy  to  guard  against  the  possibility  of  removing  the 
controller  handle  when  it  is  not  absolutely  in  the  "off"  position  by 
casting  on  the  lid  of  the  controller  case  an  overhanging  lip  round  the 
spindle  of  the  main  drum,  with  only  one  gap  in  it— viz.,  immediately 
opposite  the  "oft"  position — attaching  at  the  same  time  to  the  handle 
a  lug  which  would  engage  in  the  lip  in  such  a  wa\'  that  the  handle 
could  only  be  put  on  or  taken  from  the  controller  in  the  correct  jiosi- 
tion.  Such  a  lip  is  provided  on  controllers  of  other  types,  and  the 
manufacturers  (the  British  Westinghouse  Company)  agreed  to  act 
upon  this  recommendation  in  future  when  manufacturing  controllers 
of  No.  90  pattern. 

I  have  not  yet  referred  to  the  cause  of  the  jamming  of  the  reversing 
handle  at  No.  1  end  of  the  car.  When  the  case  of  the  controller  was 
opened  after  the  accident  the  whole  difficulty  was  found  to  be  due  to 
the  .screw  pivot  stud  at  the  top  of  the  reverse  interlocking  pawl  having 
become  unscrewed,  thus  allowing  the  pawl  to  get  out  of  position,  and 
preventing  it  from  passing  through  the  slot  in  the  sprocket  wheel,  the 
result  being  that  the  interlocking  gear  became  jammed  and  the  reverse 
handle  could  not  be  moved  in  either  direction.     I  believe  that  this  is 
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not  the  first  occasion  on  vhich  the  pivot  studs,  either  at  the  top  or 
bottom  of  the  pawl,  have  worked  loose  The  defect  is  easily  remedied, 
either  b_v  inserting  a  small  plug  of  wood  or  metal  in  the  pivot  hole  on 
the  top  of  the  pivot  stud,  or,  better  soill,  by  lengthening  the  pivot 
stud  itself,  and  the  manufacturers  promised  to  attend  to  it. 

Two  other  points  call  for  notice.  As  I  have  already  stated,  it  is 
the  custom  on  the  Glasgow  Corporation  tramways  to  use  the  hand 
brake  for  ordinary  stops,  and  to  reserve  the  magnetic  track  brake  for 
emergency  stops  and  when  coasting  down  hills.  As  I  have  said  on  a 
previous  occasion,  I  do  not  regard  this  as  the  proper  manner  in  which 
to  employ  the  magnetic  or  any  other  form  of  "  power"  brake.  I  am 
disposed  to  think  that  it  is  a  mistake  in  tramway  practice  to  regard 
any  brake  as  an  "  emergency  "  brake,  and  as  one  which  is  only  to  be 
used  on  rare  occasions.  When  this  custom  is  followed  there  is  a  risk 
that  the  brake  will  either  be  wronglj-  applied,  or  for  some  reason  or 


other  will  fail  when  the  occasion  for  its  use  arises.  In  tramcar  driving: 
the  "emergency"  is  ever  present,  and  tlie  motormen  should  be  in- 
structed to  use  at  all  times  the  most  powerful  braking  device  at  their 
disposal. 

The  tramcar  to  which  this  accident  occurred,  and  most  of  the  tram- 
cars  belonging  to  the  Glasgow  Corporation,  are  fitted  with  only  two- 
sand-boxes — viz.,  one  at  each  end  of  the  car.  This  means  that  sand, 
can  be  applied  to  only  one  rail  at  a  time,  so  that  when  the  rails  are 
greasy,  and  the  etJiciency  of  the  braking  ap])liances  is  of  the  utmost 
importance,  it  happens  that  the  brakes,  of  whatever  description,  only 
do  good  work  on  one  side  of  the  car,  which  in  other  words  means  that 
when  the  rail  conditions  are  at  their  worst  onl}-  half  the  brake  power  is 
available.  This  seems  to  be  a  very  unsatisfactory  arrangement,  and  I 
strongly  recommend  that  the  Glasgow  Corporation  should  take  early 
steps  to  fit  all  their  cars  with  four  sanders — viz.,  two  at  each  end. 


SINGLE-PHASE  ELECTRIC  TRACTION  ON  THE  HEYSHAM,  MORECAMBE  AND 
LANCASTER  SECTION  OF  THE  MIDLAND  RAILWAY. 


{Concluded  from  page  371.) 
EoLLiNG  Stock  {continued.) 

Diagrams  of  the  connections  of  the  Siemens  ami  Westing- 
house  cars  aie  given  in  Figs.  29  and  30,  whilst  Fig=.  24  and 
25    show   views    of   the   Siemens  and  British  AVestinghouse 


FlO.  24. VlKW  SHdU  I   .i,    ,  ,   1,1  i.i    11,11     HI   RIGHT)  H  T.  CHAMBER,  AVXILIAKY  TR-1NSI(  iKM  1;k. 

Main  Tbaksfokmki',,  a.nd  Part  of  Switch  Groif  on  0>e  of  the  Sie.mens  Trains 


equipments,  respectively.  In  Fig.  24  the  apparatus — from 
left  to  right — consists  of  the  H.T.  chamber,  au.xiliary  trans- 
former, main  transformer  and  part  of  the  switch  group,  and 
Fig.  25  shows  the  main  transformer,  switch  group  and  auxiliary 
transformer. 

The  forced  ventilation  for  the  motors  of 
both  sets  of  cars  lias  been  faiily  simple  to 
arrange.  For  the  Siemens  car,  the  suction 
duct  has  been  carrieil  inside  the  cmt  under  one 
of  the  seats,  the  whole  of  the  air  coming  in 
this  case  from  the  inside  of  tlie  car.  The 
Westingiiou.se  car  has  a  simdar  duct  inside, 
but,  as  more  air  is  reijuire<l  for  tliese  motors, 
they  have  also  a  suction  duct  with  a  filter 
taking  air  from  the  outside  of  the  car. 

In  both  cases  this  duct  comes  direct  into 
the  suction  eye  of  the  fan,  and  the  delivery 
duct,  after  leaving  the  fan,  splits  into  two 
pipci,  one  of  which  cr.isses  to  the  other  side 
of  the  coaoli  and  comes  up  under  the  longi 
tudinai  seal  on  that  oidi!,  thus  getting  across 
the  cross  member   of    the   uti<lfrframc.   and 
coming   <low'u    ag.iin    above   tiie    motor,    to 
which    the   air    tlien    proceeds    through    a 
rubber   concertina    pip>j.       The    other    h.ilf 
of   the   duet   proceed-  direct  up  under   tii  o 
longitudinal  seat  on  iti  own  side,  coming  down  in  a  similar 
way  to  the  other  motor.     A  section  of  the  Siemens  motor  is 
given  in  Fig.  26. 


The  auxiliary  transformer  was  adopted  chiefly  at  th& 
instance  of  Messrs.  Siemens,  with  a  vievf  partly  to  better 
suiting  their  control  gear,  and  partly  to  obviating  any 
possibility  of  the  lights  in  the  coaches  being  put  out  by  the- 
coming  out  of  the  overload  circuit-breaker 
in  the  high-tension  circuit,  or  by  any  other 
accident  which  would  cut  off  supply  from 
the  main  transformer.  Also,  during  a 
great  portion  of  the  year  the  cars  will  be- 
standing  in  the  stations  for  long  intervals 
between  running,  and  an  appreciable  saving 
of  energ3'  will  be  effected  b\-  doing  away 
during  such  stoppages  with  the  magnetisation 
losses  of  the  large  transformer.  On  the  West- 
inghouse  car,  however,  at  the  instance  of 
that  company,  the  main  transformer  is  kept 
continuously  energised  except  when  the 
main  circuit-breaker  comes  out  on  overloail. 
The  auxiliary  transformer  might  be  dis- 
pensed with  in  cases  where  the  cars  are  in- 
continuous  service,  and  this  would  also  save- 
some  amount  of  high-tension  apparatus. 

On    the    Westinghouse    ciir   there    is    no- 
interlocking    of    the    high-tensicn    chamber 
with    the    bow,    the    high-tension    circuit 
breaker  and  fuse  being  put  in  lock-fast  cases 
the  keys  ot  winch  are  kept  at  headquarters  so  that  the  train 
staff  are  not  permitted  access  to  these  chambers  at  all. 

The  performance  of  the  motors  of  these  three  cars,  both  on 
the  test  bed  and  on  the  line,  suffices  to  disprove  the  assertion 


l\.:     \1  M\      I  I         ■  .1  1  i.    11    I  .Kill 

FOHMRB  ON  JJlllTlSIl    U  ESTIMiHlUSK    J'llAlN. 


made  against  single  phase  motor.s  of  excessive  and  injurious 
H|)arking.  It  may  also  be  raciitioucd  that  in  a  test  with  ii  two- 
car  train  wcigiiing  approximately  58  tons,  made  incidentally^ 
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in*  the  course  of  ordinary  running,  one  of  tlio  Siemens  cars 
attained  speeds  of  SO  miles  jier  hour  in  41  seconds,  and  48 
miles  per  hour  in  80  seconds  and  the  free  running  speed  of 
60  miles  per  hour  in  160  seconds,  starting,  and  running  for 
440yds.  after  starting,  on  an  up  grade  of  1  in  200,  there  l)eing, 
however,  thereafter  about  100  yds.  of  level,  and  then  a  down 
grade  of  1  in  500  for  H  miles  ;  this  portion  of  the  line  is  also 
very  considerably  cuived,  with  curves  of  .'iO  and  40  chains 
ndioa. 


Fk. 


View  showing  Cross  Section  or  Siemens  Motor."  Scale  1:10. 


These  tests  are  not  the  most  favourable  that  could  be  obtain  ed, 
as  the  motors  were  not  being  worked  to  their  utmost  capacity. 
If  analysed,  bearing  in  mind  that  the  machines  are  geared  for 
"free  running"  at  60  miles  per  hour,  and  remembering  the 
high  train  resistance  at  this  speed,  this  test  shows  the  accelera- 
ting power  of  the  equipments  to  be  very  satisfactory.  The 
characteristic  curves  of  a  Westinghouse  single-phase  motor  are 
given  in  Fig.  27. 

Power  Station. 

The  line  is  supplied  from  the  existing  power  station,  situated 
at  the  Heysham  end  of  the  line.  The  necessary  additional 
machinery  to  increase  its  capacity  and  to  enable  it  to  supply 
single-phase  current  from  the  direct  current  plant  has  been 
installed  to  the  requirements  of  Mr.  R.  M.  Deeley,  locomotive 
superintendent  of  the  company,  and  his  assistant  Mr.J.Dalziel. 
There  are  no  feeders  other  than  the  two  contact  wires. 

The  existing  power  station  is  that  provided  for  working  the 
cranes,  capstans,  lifts  and  other  machinery,  together  with  light- 
ing, of  the  harbour  at  Heysham.  This  station  is  a  gas  driven 
one  working  from  "Mond"  producers  by  the  Power  Gas 
Corpn.,  a  description  of  its  equipment  appearing  in  TIte  Ekc- 
tiuianoi  June  24,  1904,  and  of  the  application  of  the  electrical 
power  to  the  machinery  at  the  harbour  in  the  following  issue. 

Thereare  two  producers  of  about  750  H. P.  to  1,000h.  P.  capacity 
each,  with  the  accessory  blowing,  steam  producing,  cooling  and 
cleaning  apparatus.  A  view  of  the  !Mond  gas  plant  is  given  in 
Fig.  31.  'Ihe  engine  room  originally  contained  three  250  H.P., 
three  cylinder  British  Westinghouse  Company's  engines,  driving 
150  kw.  (continuous  current,  460  volts)  generators,  and  P^ig.  28 
shows  the  engine  room  with  the  additional  ecjuipment  detailed 
below.  There  was  also  installed  a  battery  having  a  capacity 
of  100  kw.  for  five  hours,  with  the  usual  corresponding  rates 
for  shorter  and  longer  periods.  The  existing  load  on  the 
station,  consisting  chiefly  of  fast  speed,  heavy  motored  cranes, 
is  very  variable  and  the  battery  has  been  used,  in  conjunction 
with  a  British  Westinghouse  Company's  automatic  reversible 
l)ooster,  for  taking  up  the  "  peak  "  loads. 


In  connection  with  the  traction  scheme  an  additional  850  H.P. 
235  kw.  Westinghouse  Coinp;iny's  engine  and  generator,  also 
generating  continuous  current  at  4G0  volts,  lia^  been  added. 
The  singlepiiase  alternating  current  is  obtaineil  through  two 
motor-generators  by  the  Electric  Construction  Co.,  which 
effect  the  necessary  conversion  from  continuous  current. 

From  the  nature  of  the  tratlic  the  demand  on  the  station 
will  be  one  of  a  very  "  peaky  "  character  and  with  very  heavy 
"  peaks."  During  these  "  peaks  "  the  whole  possible  output  of 
the  machinery  at  work  in  the  station 
must  be  utilised,  and  the  intention 
is  for  t  he  engines,  whatever  the  actual 
load  they  may  be  working  on  pre- 
vious to  heavy  loads  coming  on,  to 
work  up  to  their  full  overload  capa- 
city, which  is  about  20  to  25  per 
cent,  in  the  case  of  the  old  and  10  to 
15  per  cent,  in  the  case  of  the  new 
sets,  before  the  battery  is  called  upon 
to  discharge  heavily.  The  latter 
will,  however,  be  called  on  to  work 
up  to  its  full  one-hour  rate  of  750 
to  1,000  amperes.  The  old  battery 
booster  not  being  large  enough  for 
these  discharges  anew  one  has  been 
installed,  built  by  the  Lancashire 
Dynamo  &  Motor  Co.,  whose  machine 
is  particulaily  suited  for  this  method, 
of  working.  A  difficulty  was,  how- 
ever, found  in  that  the  generators 
were  working  on  a  rapidly  falling 
portion  of  their  characteristics,  and 
their  pressure  dropped  badly  as  their 
loads  increased,  this  having  been 
compensated  for  by  hand  regulation 
of  their  excitation,  or  else  during 
"  peaks  "  they  continued  to  work  at 
their  previous  loads,  and  the  battery 
supplied  the  excess,  both  courses 
being  inadmissible  under  the  new  conditions. 

Compound  winding  in  the  usual  way  was  an  extremely  ex- 
pensive remedy  since,  as  the  copper  necessary  for  full  excitation 
was  already  on  the  fields,  new  series  coils  would  be  excessively 
large  and  heavy,  added  to  which  was  the  trouble  of  entirely 
dismantling  the  machines.  A  very  simple  solution  was  found 
in  fitting  exciters,  each  mounted  on  the  engine  bedplate,  and 
belt-driven  from  a  pulley  fitted  on  the  generator  shaft,  corn- 
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pound  windings  being  fitted  on  these  exciters,  and  varying 
their  voltage,  and  consequently  that  on  the  main  generator 
fields,  so  that  the  existing  copper  on  the  latter  was  fully 
utilised.  This  not  only  proved  a  very  much  cheaper  arrange- 
ment, the  exciters  being  only  of  3  kw.  capacity  and  of  fairly 
high  sjjced,  but  it  also  enabled  the  whole  change  to  be  made  in 
the  course  of  a  week,  obviating  any  dismantling  or  any  serious 
stoppage  of  the  generating  sets. 
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M^Lrf't  ^\'  ne«'  maclune.,  the  Lancashire  Dynamo    &     otlier  conditions,  without  any  serious  drop   in   the  'bus-bar 

Motor  Co.  s  booster  is  of  that  firm  s  standard  three-wire  type,     volta.'e 

With  a  comparatively  low  continuoiH  rating  it  satisfactorily  '       The  new  Westinghouse  Company's  generating  set  is  of  the    ' 


Conprors 


Ammeter 


Fm.  29. — DiAoiUM  of  C»r 
K  =  Earth,     t  =]rana    Plug. 


Coaplen 


Fill.    80.  — ItlAOllAM    OF    UaB 

EaEarll).    Tr^U.T.  Teiinliiil  t.u  r,.oaO  volU.    O    Coiupn-iaor  Uovuiiior.     I      Tniin.  Pliiit. 


«  OTiniiitatea  tha  "  peak  "  dischargcH  up  to  750  to  1,000  amperes,  nrm's  latest  type  of  gas  engine,  being  a  three-crank  engine, 
•111. 1  It  cm  ba  set  to  make  the  engines  woi  k  up  to  their  over  with  three  sets  of  cylinders,  two  in  liiiidoni  in  cacii  case.  Its 
loals  ai  mjnIi.Micd  above,  or  to  woik  under  practirilly  any     .s|)ued  is  .'JOO  revs,  per  min.,  anil  its  lubrication  "forced."     It 
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need  only  be  said  here  that  its  design  and  construction  are 
sound  and  tlioroughly  mechanical,  and  its  iierformance  so  far 
proves  it  to  be  an  excellent  engine,  and  one  as  reliable  as  any 
steam  engine. 

The  motor  generators,  which  are  illustrated  in  Fig.  32,  de- 
serve special  mention,  not  only  because  they  form  that  part  of 
the  generating  station  most  directly  connected  with  the  trac- 
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This  load  indeed  varies  from  nothing  to  upwards  of  l.OOOkw. 
in  very  short  periods.  The  specification  called  for  the  machines 
to  be  each  capable  of  a  contiinious  output  of  150  kw. — 200  kw., 
with  a  temperature  rise  of  SO  K,  bat  they  were  also  called 
upon  to  be  capable  of  safely  carrying  instantaneous  outjMit 
overloads  of  900  kw.,  000  kw.  for  i  minute,  500 kw.  for 
i'  minute,  and  300  kw.  for  2i  minutes'  and  were  required  to 
be  also  testt^d  under  a  regular  cycle  of  these  overloads,  with 
underloads  in  between,  for  eight  hours.  The  internal  driving 
losses  were  also  reijuired  to  be  kejit  down,  while  on  the  alter- 


FiG.  :!I. — View  ok  ■■^Iund"  pRoDrcERs. 


Fig.  32. — View  of  E.C.C.  JIotok-Generators. 


tion  installation,  but  because  tliere  are  many  noteworthy  points 
about  them.     They  are  in  many  wajs  excepiiocal  machines, 


nating  current  side  they  were  required  to  regulate  within 
6  per  cent,  on  throwing  oft'  a  con-inductive  load  equal  to  the 


Connections  foii   Sieme.vs  C';'.ii. 
X  =  Control  Plug. 


Auxiliary  H.T.  Fase 


Driver's  Brake  Switch 


I  Driver's  Brake  Switcli 


Connections  iob  Westisqhouse  Car. 
X  =  t'oi.troi  Plug.    Y  =  BIower  Switch  and  Fuse.    Z=To  Lights.    Z  =To  Heater. 

and  work  under  exceptional   conditions,  bearing   the  heavy 
"  peaky  "  nature  of  the  load  in  mind. 


full  continuous  load,  and  within  20  per  cent,  on  throwing  olf 
a  similar  but  inductive  load  of  0  S  power  factor.     Further, 


408 


THE  ELECTEICIAN,  JUNE  26,  1908. 


CABIO  BETWEEN  BOARDS 


UN   SWITCHBOARD 


they  were  required,  with  the  assistance  of  external  means,  if 
necessar3",  to  restore  the  pressure  to  its  normal  value  within 
seven  seconds  of  the  comini;  on,  or  throwing  off,  of  loads  up  to 
600  kw.  at  0-8  power  factor,  or  300  kw.  at  power  factors 
down  to  0'3. 

Widely  varying  proposals  were  received  in  connection  with 
these  machines,  the  Electric  Construction  Co.'s  machines,  how- 
ever, being  finally  selected,  their  machines  being  very  compact 
and  requiring  a  small  amount  of  driving  current,  as  well  as 
haWng  a  high  efficiency. 

The  makers'  specifiation  was  175  kw.  on  continuous  rating, 
the  machines  on  test  being  well  within  the  specified  tempera- 
ture rise,  but  not  excessively  so.  During  the  experimental  run- 
ning of  the  trains  at  Heysham,  each  of  the  sets  have  several 
times  been  subjected  to  loads  up  to  900  kw.  input  without  the 
slightest  commutator  trouble,  and  smaller  overloads  of  600  kw., 
500  kw.,  &c.,.have  been  very  frequent,  and  have  lieen  catried 
with  equally  satisfactory  results.  The  alternating  current 
regulation  is  also  fully  up  to  the  specified  requirements,  and 
generally  after  the  switching  on  or  throwing  off  of  a  heavy 
load  the  voltage  is  restored  to  its  normal  of  C,600  volts  within 
three  seconds,  while  the  voltage  even  then  only  varies  about 
800  volts  each  way  ;  nothing  could,  indeed,  be  more  satisfac- 
tory' than  the  performance  of  these  machines. 

The  direct  current  motor  is  compound  wound  with  com- 
mutating  poles,  the  series  winding  being  a  very  small  one,  and 
put  in  principally  to  assist  the  two  sets  to  run  in  parallel  satis- 
factorily, which  they  do.  The  alternator  has  a  three-phase 
st<iT  winding,  so 
that  if  one  wind- 
ing breaks  down 
the  other  two 
may  be  used  for 
the  single-phase 
supply,  otherwise 
no  use  is  made  of 
the  three  -  phase 
connections.  The 
machine  is  of  the 
standard  internal 
revolving  field 
type,  and  is  ex- 
cited from  an 
exciter  which  is 
carried  on  the  end 
of  the  bedplate 
and  spur  geared 
up  to  about  1,100 
revolutions  per 
minute.  This  exciter  has  laminated  fields  and  is  compound 
wound,  its  series  winding  carrying  a  portion  of  the  main  motor 
current,  so  that  (so  fai'  at  least  as  varying  loads  of  equal  power 
factor  are  concerned)  the  tendency  of  the  alternator  to  drop  in 
volts  is  thus  compensated  for. 

Compensation  for  varying  power  factors  is  effected  by  means 
of  a  regulator,  designed  and  constructed  by  the  Electric  Con- 
struction Co.,  and  the  first  of  its  kind,  which  inserts  or  ex- 
tract8  resistance  from  the  circuit  of  the  shunt  field  of  the 
exciters  by  the  action  of  solenoids,  which  are  respectively  ex- 
cited as  the  voltage  exceeds,  or  is  less  tlian,  the  normal. 

The  direct  current  motor  armature  and  the  revolving  field 
alternator  are  carried  on  the  same  shaft  without  any  inter- 
mediate bearing.  There  arc  only  two  main  bearings  on  the 
iiiachinu."  and  these  arc  ball  bearings.  These  bearings  have  so 
far  given  every  satisfaction,  and  have  provcMl  very  .-idvan- 
tageous  in  reducing  the  starting  current,  which  at  IGO  volts  is 
only  about  75  amperes,  and  the  no  load  loss,  which  is  about 
23  kw.,  with  the  exciter  and  alternator  fully  excited. 

The  switchboard  has  been  designed  and  constructed  by  the 
Ivaihvay  Com])aiiy,  the  instruments  being  of  tiio  Westinghousc 
Company's  make.  From  the  diagram,  Kig.  !!:>,  it  will  be  seen  that 
each  of  the  motor-generators  is  8upplic<l  from  the  low  tension 
'bus  bars  through  a  no-voltage  atui  overloail  circuit  l)roakcr. 
The  shunt  circuit  is  excited  through  a  separate  double  polo 
knife  switch,  with  kicking  contacts  and  resistances.  Starting 
resistance  is  cut  out  by  means  of  a  sot  of  knife  switches.     liy 


means  of  a  throw-over  switch  these  can  be  used  to  start  either 
of  the  two  sets,  a  heavy  triple-bladed  knife  switch  being 
thrown  in  finally  when  the  machines  are  fully  started  up,  con- 
necting them  direct  to  the  'bus  bars. 

On  the  alternating  current  side  each  alternator  is  connected 
up  to  the  'bus  bars  by  a  hand-operated  oil  switch,  and  the  cur- 
rent passes  from  the  'bus  bar  through  duplicate  automatic  cir- 
cuit-breakers to  duplicate  feeders  passing  out  to  the  overhead 
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Eguuitm  MiTn 
H.  I MOTN  cuuAioii  aa  t  mm  ceneutor 

Flu.  33. — Diagram  of  Swm  iiboarh  Connkctions. 

A  =  Amini'l<T.       V=;  V.illln  li'i-.        M  =Wiitllloiir  Mntn.        T.I.  H.     Time  Limit  Rrln.v. 

linos.  All  the  circuitl)rcaker.s,  both  high  and  low  tension, 
have  time  limit  devices.  The  exciter  shunt,  fields  of  the  alter- 
nators are  also  connected  Ihiough  double  polo  switches  with 
lion  inductive  contacts  ami  resistances.  The  instruments  used 
consist  of  an  ammeter,  on  each  of  the  direct  current  motor 
circuits,  and  a  voltnicter,  amnieler  and  watt-hour  meter  on 
each  of  the  alternator  circuits,  all,  of  course,  operateil  through 
transformers.     The   incoming  wire  from  the  rails  is,  of  course. 
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at  "  earth  "  potential.  There  is  also  an  indicating  wattmeter 
between  the  l>us  bais  and  the  outgoing  feeders,  and  the 
regulator  is  connected  to  the  same  transformer. 

The  bigh-tension  apparatus  is  contained  in  a  lock-fast  ex- 
panded metal  chamber  placed  over  aiul  at  the  back  of  the 
actual  switchboard,  the  switches  being  operated  from  the 
handles  of  the  latter  through  rods.  The  door  of  this  high- 
t-ension  chamber  is  interlocked  with  the  holding-up  roil  of  the 
motor  circuit-breakers,  so  that  unless  the  tloor  is  closed  neither 
motor  generator  fet  can  be  started,  while  if  it  is  opened  during 
running  everj  thing  stops. 

In  conclusion,  wo  desire  to  express  our  indebtedness  to  Mr. 
R.  M.  Pcelev,  locomotive  superintendent  of  the  Midland  Kail- 
way  Company,  for  most  of  the  information  and  many  of  the 
illustrations  contained  in  this  description,  to  ^Ir.  Dalziel  for 
his  courtesy  in  allowing  us  to  inspect  the  plant,  and  also  to 
the  various  contractors  for  kindly  supplying  drawing?  showing 
details  of  the  euuii)mcDt. 


THE  INSTITUTION  OF  ELECTRICAL  ENGINEERS. 

It  is  practically  essential  that  every  learned  society  should 
have,  for  the  benefit  of  its  members,  no  les  than  for  the 
carrying  out  of  the  routine  work  connected  with  its  afl'airs,  a 
suitable  and  well  arranged  building.  The  reasons  for  this  are 
many.  There  can  bo  no  doubt  that  a  building  such  as  that 
owned  bv  the  Institution  of  Civil  P^ngineers  stands  as  a  monu- 


said  that  practically  no  alterations  will  be  required  and  further 
the  position  of  tlie  Hall  is  very  central  and  for  most  members 
living  in  the  suburbs  unite  as  convenient  as  Westminster. 

Visitors  to  London  in  the  near  future  who  cni|uirc  the  object 
of  that  fine  building  iifar  Waterloo  liridge  will  then  be  told 
it  belongs  to  the  Institution  of  Electrical  P^nginecrs,  and 
will  doubtless  go  away  with  a  higher  opinion  of  the  electrical 
profession  than  they  before  possessed.  The  rooms  in  Victoria- 
street  have  served  as  a  con\  enicnt  pied  ti  lure,  but  doubtless 
many  people  will  be  glad  to  sec  the  last  of  them. 


PARLIAMENTARY  INTELLIGENCE. 


LONDON  ELECTRIC  SUPPLY  BILLS. 
THE  LONDON  ELECTRIC  SUPPLY  (JOINT  COMMITTEE)  BILL. 
On  Thursday  last  week  Mr.  .1.  B.  Braitiiw  aitk  (cliainiiaii  of  the 
City  of  London  and  County  of  London  companies),  examined  by  Mr. 
Hutchinson  on  .June  18,  said  he  had  liad  considerable  exi>erience  in  the 
raising  of  capital  for  electric  supply  companies  and  a  wide  experience 
of  ^hc  commercial  aspects  of  electricity  supply.  He  and  those  a.=sociated 
with  him  in  the  present  bill  had  lonif  considered  the  best  solution  for 
the  electrical  problem  of  London,  which  had  been  under  their  anxious 
consideration  during  the  past  10  years,  and  the  bill  was  the  outcome  of 
their  long  con.-^ideration.  Due  regard  had  been  given  to  the  past  ex- 
penditure on  the  part  of  the  existing  companies  and  local  authorities, 
and  also  to  the  purchasing  rights  of  the  local  authorities.  Mr. 
Hammond  had  said  the  companies  had  done  splendidly  in  the 
jiasb    in    the   discharge    of   their   duties,    and    witness    thought   the 
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mcnt  to  the  greatness  of  the  engineering  profession,  while, 
looking  at  the  question  from  another  point  of  view,  such  a 
building,  in  providing  many  comforts  for  members,  helps  to 
give  them  a  greater  interest  inthe  well-being  of  their  Institution. 

It  is,  thertfore,  with  great  pleasure  we  are  able  to  announce 
that  active  steps  are  being  taken  by  the  Institution  of  Elec 
trical  Engineers  towards  obtaining  a  building  of  their  own. 
To  this  end  a  special  general  meeting  is  to  be  held  at  t>.'^>0  p.m. 
on  Tuesda}',  .Jane  HOth,  in  the  lecture  theatre  of  the  Medical 
Examination  Hall  on  the  Victoria  Embankment,  when  a  reso- 
lution will  be  consiilertd  regarding  the  purchase  of  this  Hall, 
which  wc  are  enabled  to  illustrate,  and  the  site  occupied  by  it. 
It  is  at  present  owned  by  the  Ro}al  Colleges  of  Physicians  and 
Surgeons  and  its  purchase  will  involve  the  disposal  of  the  site 
already  owned  by  the  Institution  in  Tothillstreet. 

The  purchase  of  such  a  building  offers  many  advantages. 
First  among  these  is  that  it  already  exists  and  no  time  need 
be  wasted  in  waiting  while  a  new  building  is  erected.     It  is 


companies  had  kept  tliemselves  thoroughly'  up  to  date  as  to  the 
best  methods  of  supply.  This  scheme  would  solve  the  question 
for  the  next  25  years.  "  The  present  bill  would  enable  them  to  meet 
the  demands  for  the  next  five  years,  and  they  would  then  have  to 
come  to  Parliament  to  obtain  jiortcrs  for  raising  moie  money. 
Various  local  authorities  had  the  right  to  purchase  in  1932.  It  would 
be  impel i~ible  to  raise  new  capital  now  for  a  new  bulk  supply  scheme 
if  it  were  to  be  terminated  in  26  years.  They  had  considered  how  they 
could  meet  the  desire  of  the  L.C'.C.  and  the  local  authorities,  and  he 
thought  the  terms  for  purchase  we:e  absolutely  fair  and  reasonable. 
There  was  extreme  importance  attached  to  the  security  of  supply,  and 
It  was  a  common  thing  for  a  sup|)l}-  to  be  given  by  alternative  routes. 
He  had  come  to  the  conclusion  th.at  the  supply  should  ultimately  be 
given  from  six  or  eight  stations.  In  the  event  of  one  station  being 
entirely  wrecked  this  would  not  materially  affect  the  supply.  The 
gradual  increase  in  the  load  would  be  met  bj'  the  resources  of  the  ex- 
isting companies,  supplemented  by  the  present  scheme.  In  his  judg- 
ment the  security  which  the  six  guaranteeing  companies  ofl'ered  was 
a  powerful  and  material  factor  in  the  raising  of  the  capital.  If  the 
powers  under  the  bill  were  granted,  they  would  immediately  proceed 
to  put  these  powers  into  force.  It  would  bo  a  hardship  to  the  pioneer 
companies,  who  had  successful!}-  performed  their  duties  in  the  past, 
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a'ld  bad  steadily  reduced  theii'  prices  ;  if  parliamentary  sanction  were 
given  to  any  otlier  company  to  come  in  and  compete.  It  would  be 
unfair  if,  because  of  existing  conditions  they  had  been  burdened  witli 
a  great  number  of  stations,  these  circumstances  should  be  made  the 
foundation  for  letting  a  new  su]>ply  company  in.  Having  been  the 
pioneers  of  electric  supply  in  the  metropolis,  and  having  brought  the 
industry  to  its  present  point  of  development,  it  was  but  right  and  fair 
that  they  should  be  allowed  the  extended  powers  they  now  sought. 
Their  record  in  the  past  showed  that  if  any  one  could  do  the  work 
tffectuall}'  it  was  the  present  companies. 

Cross  examined  Ijy  Mr.  Fitzgerald  :  He  <lid  not  suggest  that  the 
mere  linUing  up  of  the  present  stations  would  provide  all  power 
required  for  London  Generation  in  bulk  would  be  provided  as  re- 
i|uired.  As  to  sec.  42,  setting  out  the  price  for  current  for  power,  he 
had  no  precedent  for  seeking  powers  that  would  iix  the  ])rice  to  be 
charged  b)'  local  authorities  Mithin  the  area.  He  did  not  agree  that 
the  powers  sought  under  the  bill  would  compel  local  authorities  to 
sell  current  at  a  consideralily  lower  maximum  than  they  were  at  pre- 
sent charging. 

By  Mr.  Rico :  In  1899  the  City  of  London  Co.  were  the  only  com- 
pany supplying  current  in  the  city.  Subsequently  the  Charing  Cross 
Co.  were  given  powers  to  supply  in  the  city.  He  could  not  agree  that 
they  were  given  those  powers  because  the  City  of  London  Co.'s  charges 
w-ere  too  high.  The  value  of  the  stocks  of  the  companies  were  going 
down,  or  had  gone  down,  due  possibly  in  some  measure  to  the  fact 
that  their  period  of  leace  was  getting  shorter  every  year,  and  any  in- 
crease in  the  lease  of  life  of  the  companies  would  increase  the  value  of 
the  shares      The  companies  still  had  a  quantity  of  unissued  capital. 

By  Mr.  Talkot,  K.C.  (on  belialf  of  Camberwell  Council) :  He  knew 
that  consent  was  given  by  Camberwell  to  the  County  of  London  Co.'s 
order  on  condition  that  certain  terms  with  regard  to  purchase  by  the 
Council  were  inserted.  The  Corporation  could  take  over  the  com- 
pany's undertaking  in  Camberwell  at  any  time  before  the  expiry  of 
the  term  by  payment  of  the  paid-up  capital  and  making  up  the  divi- 
<lends  to  5  i>ev  cent.  The  company  were  also  under  an  obligation  if 
required  to  set  up  a  generating  station  in  the  borough  to  supjjly 
Camberwell.  The  bill  now  proposed  might  interfere  to  some  extent 
with  the  Council's  [jrivilegcs  with  regard  to  the  company's  under- 
taknig  in  Camberwell. 

Re-examined  by  Mr.  Balfoi'B  Brownk  :  The  Committee  who  had 
been  considering  tlie  matter  for  the  companies  for  the  past  12  months 
or  more  came  to  the  conclusion  to  introduce  this  bill  before  they 
knew  of  the  London  and  District  Bill  being  introduced,  so  that  it  was 
obvious  the  company's  bill  was  not  merely  introduced  to  oppose  that 
measure.  With  regard  to  Camberwell,  if  the  company's  bill  went 
through  that  Council  would  have  a  period  in  which  to  decide  whether 
they  would  exercise  their  option  to  take  over  the  company's  under- 
taking in  the  V)orough  on  the  terms  set  out  in  the  order.  If  they  did 
not  take  that  option  they  would  be  swept  into  the  scheme. 

Mr.  \V.  F.  Fi.ai)i;ate  (chairman  of  the  Charing  Cross,  West  End  & 
City  Electric  Lighting  Corpn.),  examined  by  Mr.  Balfour  Browne, 
said  tlie  com|)any's  bill  was  decided  upon  (|uite  independently  of  the 
London  and  i)istrict  Bill.  In  fact,  thv  question  had  been  Ijeforcthem 
ever  since  the  introduction  of  Mr.  Merz's  first  bill.  He  was  satisfied 
that  it  was  the  intcntiun  of  the  .loint  Committee  to  carry  out  the 
scheme  comprised  in  the  bill. 

Cross  examined  by  Mr.  AsKW  iTii,  for  the  London  &  District  Co. :  Any 
advantage  to  the  consumer  under  the  bill  would  be  derived  through 
the  authorised  distributors. 

'ill  in  roiirltft/if/  /hi:  nlJiC  for  tllfj  jjroniOft  *':<, 

The  OrrosiTioN  to  Tin;  Bii.i,. 
Mr.  MoKTE.N,  representing  West  Ham  Corporation,  saiil  he  wished 
to  state  their  ]iosition.  West  Ham  had  a  well-designed  and  carefully 
carried  out  system  of  electricity  supply,  costing  about  £400, COO,  ex- 
I>endcd  in  a  manner  calculated  to  bring  about  the  best  results,  and 
whereas  thej'  strongly  opjKiseil  the  I.,oiidon  &  District  Bill  on  the 
ground  of  competition,  the}-  had  oidy  one  slight  objection  to  the  Com- 
panies'Bill.  Tlie  Victoria  Dock  was  in  West  Ham,  but  was  one  of 
the  London  and  India  group.  In  these  docks  were  railways  which 
were  or  were  likely  to  be  in  the  near  future  users  of  current  for  trac- 
tion purposes.  If  power  was  supplied  to  these  railways  by  the  .loint 
Committee  direct,  the  local  authorities  in  whose  districts  the  docks 
were  situate  would  be  deprived  of  that  custom,  and,  .so  far  as  West 
Ham  was  concerned,  they  considered  that  whatever  power  was  used 
in  the  Victoria  Dock  should  be  t.iken  from  the  lorporation  who  ha<l 
taken  into  consideration  the  likely  rcipiiremenis  of  the  dock  when 
designing  their  ."yslcm.  ]f  the  promoters  of  the  bill  would  give  an 
undertaking  not  to  supply  to  the  clock  companies  that  would  remove 
all  objections  so  far  as  West  Ham  wa.s  concerned. 

On  Friday  Mr-.  f'Mfi-H  (for  the  promoter.-<)  said,  in  reply  to  ipn-s 
tions  by  the  ch.-iirman,  that  he  did  not  think  clause  29  wiu<  intended 
to  enable  the  Joint  Committee  In  purchase  the  whole  of  the  under 
tukini;8  of  the  lom  panics.  It  was  intended  to  cxcbiilcthe  distribution 
liusiiiiss.  The  word  "  tninsferred  "  in  clause  29  mcani  "acquired  li\ 
the  .loint  Committee  undi-r  the  powers  of  the  act." 

.Mr.  TAf.iMiT  dissented  from  this  interpretation. 

.Mr.  Cliir-i-H  further  explained  that  the  gcneraling  st.ilinn  and 
works  w-ould  remain  the  properly  of  the  companies,  and  woidil  be 
purchiisnhio  under  the  1088  Act  on  the  "then  value"  terms,  provldeil 
lli<' comiMiny  coMi'crncd  was  subji-rt  to  thai  act  ;  some  of  them  v  ire 
not.  The  proiiiolcis  hail  agiccil  In  the  loinlilioii  in  clause  4.5.  Hiib- 
scc.  2,  that  if  a  public  aiithniity  priipospd  In  piinhasc  in  1932  Ihry 
mui<t  give  notice  of  their  iiilcnlioii.  II  the  purchasing  authority  (say 
the  UC.O.)  piirchiiHod  In  1932.  tlio  .loiiit  (Jommiltco,  not  having  pur- 


chased the  undertaking  of  any  particular  company,  the  L.C.C.  would 
have  to  pay  the  sum  required  to  redeem  any  portion  of  the  million 
pounds  of  stock  which  the  Joint  Committee  had  issued,  plus  the  loss 
of  protit  which  might  ha.-e  been  earned  between  1932  and  1952,  and 
they  would  also  have  to  pay  the  "  then  value  "of  the  company  ;  but, 
if  the  .Joint  Committee  had  bought  the  comp.any's  undertaking,  the 
works  would  have  ceased  to  be  the  company's  property,  and  they 
would  not  sell  at  their  then  \  alue,  and  the  County  Council  would  have 
to  pay  off  the  Joint  Committee  stock  plus  compen.sation  for  loss  of 
dividend  for  20  years.  It  might  be,  as  the  chairman  suggested,  an 
enormous  advantage  for  the  companies  to  sell  to  the  .Joint  Committee, 
but  any  transaction  w-ould  have  to  be  carried  out  with  the  consent  of 
the  Board  of  Trade,  and  the  Joint  Committee  would  not  have  the 
capital  to  deal  with  matters  of  that  kind.  However,  since  the  ques- 
tion was  raised,  ])erhaps  their  lordships  would  allow  the  promoters  to 
further  consider  the  clause. 

In  reply  to  Lord  .Sander-sox  :  If  the  purchasing  authority  decided 
not  to  purchase  until  1952  a  local  authority  could  not  purchase  the 
works  of  a  compan}-  in  1932.  They  would  have  to  wait  until  the 
whole  thing  was  bought  over. 

Sir  Ralph  Littler,  K.C,  on  behalf  of  the  City  of  London,  said  the 
City  had  stronger  objection  to  this  bill  than  to  the  other,  from  which 
they  were  to  be  excluded.  Tne  City  was  supplied  bj-  two  companies  in 
competition.  These  were  purchasable  in  1914,  and  they  had  no  in- 
considerable power  over  the  companies  in  the  meantime.  The  Bank- 
side  station  Wiis  the  largest  in  London,  and  the  Corporation  had  the 
right  of  acquiring  as  much  as  was  necessary  of  that  and  the  Bow 
station.  He  had  challenged  the  promoters  of  the  other  bill  to  find  any 
consumers  in  the  City  with  demand  over  250  kw,  and  he  thought 
they  had  found  three,  which  he  did  not  think  justified  a  new-  power 
supply.  Clause  36  enabled  the  Joint  Committee  to  break  up  roads. 
But  that  pow-er  was  only  required  in  the  City  for  the  purpose  of  going 
beyond,  and  that  would  be  a  serious  trouble.  The  capital  cost  of 
taking  the  mains  round  the  City  would  jjrobably  not  exceed  £3,000. 
In  taking  power  to  purchase  stations  the  promoters  had  forgcitten  the 
light  of  the  City  to  purchase  such  portions  as  they  required  of  the 
stations  he  had  mentioned.  The  Joint  Committee  might  buy  the 
stations  and  then  sell  them  which  would  utterly  defeat  the  intention 
of  previous  legislation,  giving  certain  rights  to  the  City  Corporation. 
He  wished  to  preserve  the  Corporation's  right  to  purchase  in  1914.  He 
asked  the  Cotamittee  not  to  pass  the  bill  if  it  contained  terms  so  unfair 
to  his  clients.  The  bill  provided  that  a  local  authority  must  give,  prior 
to  the  time  of  purchase  by  the  L.C.C,  three  years'  notice  to  purchase 
a  portion  of  an  undertaking,  whereas  at  present  they  could  give  six 
months'  notice,  even  after  1914.  It  was  proposed  that  the  companies 
should  cease  to  own  their  undertakings  it  the  latter  were  acquired  by 
the  Committee,  and  as  the  City  could  only  purchase  the  property  as 
the  property  of  the  companies  that  would  deprive  them  of  ever  ac<iuir- 
ing  them. 

In  reply  to  Lord  Lytton,  Mr.  Riia;  said  he  did  not  think  the  Cor- 
poration would  have  much  to  say  if  the  Joint  Committee  kept  their 
mains  out  of  the  City. 

Sir  HAi.rii  Littler  said  linking  up  was  one  thing,  but  clause  43  was 
clitl'erent. 

Mr.  Bi.ENNEKiiAssE-rT  (for  Willesden)  said  excluding  Willesden  from 
the  bill  seemed  to  be  a  most  extraordinary  proceeding. 

The  CiiAiKMAN  and  Lord  .Sanheusox  expres.sed  the  opinion  that  the 
North  Metropolitan  Co.  would  not  have  power  to  prevent  the  Council 
from  taking  current  from  the  .loint  Committee  after  their  present 
agreement  expired. 

Mr.  Hlenneriiassett  said  ho  would  be  satisfied  if  it  were  provided 
that  clau.«e  37  would  not  apply  to  Willesden. 

Mr.  SEyMiiiK  UisiiK,  K.C  (for  the  Kensington,  Notting  Hill,  St. 
James',  Westminster  and  CentralCompanies,  the  promoters  of  the  West- 
minster and  Kensington  Bill),  said  his  clients  w-ere  not  active  oppo- 
nents of  this  bill,  and  so  far  as  it  was  based  on  cooperation  by  the 
companies  it  commanded  their  support.  Clause  45  of  this  bill  em- 
bodied the  main  principle  of  the  Vn  estminstcr  and  Kensington  Hill, 
and  it  appeared  to  proviilc  satisfactorily  for  a  cheap  supply.  But  they 
objected  to  the  business  being  carricil  out  on  the  .loiiit  Committee 
basis  and  also  to  the  purchase  clause,  and  on  tho.sc  grounds,  apart 
from  which  their  sympathy  would  be  entirely  with  the proinotois,  they 
remained  in  opposition. 

Mr.  E.  R.  Deiiemiam  (chairman  of  Marvlcboiic  Electric  Lighting 
ciimmittee),  examined  by  Mr.  Cane,  said  ho  considered  the  bill,  in 
many  respects,  a  good  one,  but  it  diil  not^  provide  sullirieully  for  pub- 
lic control.  He  would  like  (he  bulk  supply  guaianlccd  by  all  the 
local  ■luthoritics  and  not  coni rolled  by  .i  .loint  Committee  which  did 
not  represeni  the  whole  of  London.  The  local  authorities  on  the  .Joint 
( 'ommittce  would  be  outvoted  if  the  guarantors  had  one  vote  for  every 
£10.000  capital.  So  long  as  the  companies  were  the  only  guarantors 
il  would  be  impossible  to  cminlcract  their  protM)ndcr;iliiig  inlluencc. 
I'.veiy  authority  imght  to  have  the  opporhinity .of  guaranteeing  totho 
extent  iif  their  iiilcrc.«t.  ( 'lau.sc  42  fixed  the  price  for  power  supply  for 
the  whole  of  i.ondnn.  Me  thought  1 1  lis  was  a  wrong  principle,  uiiil  I  hero 
would  be  no  way  of  getting  out  of  il  for  seven  years. 

Cross. examined  by  Mr.  Cuii-i-s:  Tin  right  principle  was  to  nlilisc 
the  existing  iiiNtallalinns,  which  must  be  dmic  by  a  joint  i  ommitlee 
or  a  joint  commission.  There  must  be  soiiio  joint  control  in  a  general 
Hcliemo.  He  thought  the  local  aiillinrilies  should  all  bo  coin|K'llod  lo 
come  into  I  ho  srhcme,  to  guaninlcM.  and  lo  be  reprCM-nled  on  the  com- 
iiiillee.  If  llie  local  aiitliorilics  wcic  put  on  llio  same  fooling  as  iho 
guiiraiitecing  comp.inicM  that  would  iiucl  their  objection  In  sumo 
extent.  The  arbiliatiou  chiuse  was  not  sullicienlly  wide,  as  it  only 
|>ormitted  ii  Hi.Htributing  nuthnrity  to  go  to  iirbitrntion  on  mutters 
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where  tlieir  ini'ticiilai'  interests  woro  arteetoil.  They  wislieil  to  be  iiUIe 
to  brin^  oUjoctions  of  a  i;eneial  kind  lieforo  an  arliitrator.  For  in- 
stance, if  II  bulk  supply  station  were  put  up  in  a  position  suitable  to 
the  companies,  but  unsuitable  to  the  interests  of  London  as  a  whole, 
the  Council's  intercuts  niii^ht  not  Ije  directly  affected,  but  he  thought 
thev  should  have  the  rii^lit  to  ^o  to  arbitration  on  matters  of  that 
kind.  Clause  42  tixe<l  the  price  of  eneriry  for  (lOwer,  and  he  thouj,dit 
that  «as  rather  a  matter  for  a  puiilic  body  like  the  Board  of  Trade. 

Bv  Mr.  Cask  :  There  was  a  diltieulty  about  the  local  authorities 
guaranteeing  under  present  circumst.inces.  lie  did  not  think  they 
could  do  so  without  po«er  from  the  Board  of  Trade. 

Mr.  Coward,  K.C.  ifor  the  L.C.C.),  said,  although  theL.C  C.  had  not 
cross  examined  the  witnesses,  he  wished  it  to  be  understood  that  they 
did  not  desire  to  be  on  the  .Toint  ("ommittee. 

Mr.  CANKsaid  Marylebone  Council  oppo.«ed  the  hill  with  great  reluc- 
tance liecause  they  thought  it  was  based  on  the  right  principles.  His 
clients  sympathised  with  the  contention  that  the  interests  of  the  com- 
panies and  other  undertakers  who  had  done  pioneer  work  should  be 
taken  into  consideration,  and  that  the  development  should  proceed  by 
utilising  the  foundations  they  had  laid  rather  than  by  demolishing 
them,  and  it  would  have  the  advantage  of  getting  over  the  difficulty  of 
the  occupied  field.  In  sjiite  of  the  enormous  interests  of  the  local 
KUthorities  they  had  no  opportunity  of  effective  control  under  this  bill. 
The  only  satisfactory  scheme  was  that  suggested  by  Mr.  Debenham, 
which  would  jiut  the  whole  of  the  financial  responsibility  upon  the 
whole  of  London  and  give  the  whole  of  London  the  control. 

On  Monday  Mr.  Ckipps  said,  in  reference  to  the  question  asked  by 
the  Chairman  on  Friday  with  regard  to  the  possibility  of  companies 
tmnferring  their  works  to  the  .Joint  Committse  with  a  view  to  obtain- 
ing an  enhanced  value  from  the  purchasing  authority  if  the  .Joint 
Committee's  undertaking  were  purchased  1932,  it  was  not  the  inten- 
tion of  the  promoters  that  any  enhanced  \alue  should  attach  to  the 
undertiikings  in  that  case,  and  they  would  have  the  same  value  as 
under  the  1888  Act. 

.Mr.  Bi.ENNKRHAssKTT,  in  his  address  for  Westminster  Council,  said 
if  they  were  safeguarded  as  regards  their  terms  of  purchase  they  would 
welcome  the  l^ondon  and  District  Bill,  but  they  offered  unqualified 
opposition  to  the  present  bill  because  it  was  a  gross  attempt  to 
deprive  them  of  tights  granted  to  them  by  Parliament.  The  bill 
stated  that  the  undertakings  of  the  London  electric  supply  companies 
would,  if  transferred  to  the  .Joint  Committee,  cease  to  be  the  property  of 
the  ccmpanie?,  and  the  bill  referred  to  purchase  by  the  L  C.C  or  some 
other  liody  to  be  appointed  by  Parliament  in  future.  The  Westminster 
Council  would  be  deprived  of  their  right  to  accjuire  the  Central  Com- 
pany's Marylebone  station  in  1908  and  there  was  no  advantage  offered 
to  the  Council  to  counterbalance  that.  The  application  of  the  provi- 
sions for  purchase  liy  the  local  authorities  was  rendered  perfectly 
nuj;atory  because  the  undertakings  would  lie  inextricably  mixed  U[>. 
Sec.  43  was  in  every  respect  fatal  to  the  Council's  rights.  The  aim  of 
the  bill  was  to  reduce  the  local  authorities  to  mere  distributors.  Mr. 
Balfour  Browne  had  spoken  of  the  difficulty  of  dividing  a  generating 
station  unto  nine  parts.  There  was  no  such  difficult}'  in  the  ca.se  of 
the  Westminster  Council,  who  would  only  require  to  buy  up  four  of 
the  seven  companies  supplying  in  Westminster.  Under  the  bill  they 
could  only  buy  if  the  purchasing  authority  decided  to  purchase.  Sup- 
pose the  latter  did  not  buy,  Westminster  Council's  right  would  be 
completely  gone,  and  they  could  not  eN'en  acquire  distributing  plant.  If 
the  purchasing  authority  did  not  purchase  until  1952  the  local  autho- 
rities' right  was  deferred  imtil  the  same  year.  He  asked  the  Com- 
mittee not  to  put  Westminster  in  the  bill. 

lu  reply  to  the  Cii  iiusiAN  :  He  did  object  to  the  general  plan  of  the 
bill  contained  in  clause  45,  because  it  would  complicate  the  Council's 
action  under  clause  2  of  the  1888  Act,  which  provided  for  compensation 
for  severance  if  the  Council  purchased  part  of  an  undertaking. 

.Mr.  .Joiis  Hint  (town  clerk  of  Westminster),  examined  by  Mr. 
Rowland  Berkeley,  said  the  London  and  District  Bill  was  not  destruc- 
tive of  their  rights.  They  were  opposed  to  clause  43  of  the  .Joint 
Committee  Bill.  His  Council  laid  stress  p:irticularly  upon  the  effect 
which  this  bill  would  have  upon  their  rights  of  purchase.  Unless  the 
purchasing  authority  purchased  in  1932  or  1952,  Westminster  Council 
would  have  no  right  of  purchase  under  the  bill. 

Mr.  Tai.bot,  in  an  address  on  behalf  of  Camberwell  Council,  said  the 
Council  were  |)artly  supplied  by  the  County  of  London  Co.,  .and  under 
their  1896  order  they  could  buy  the  undertaking  of  that  company  in 
their  area  at  .my  tnne  up  to  1931  on  payment  of  cajiit.al  expenditure 
plus  35  per  cent,  ami  a  sum  to  make  up  the  dividends  to  6  per  cent. 
rhey  had  .alternative  rights  to  purchase  the  .same  undertaking  after 
1931  at  "  then  value,"  plus  the  value  of  goodwill,  to  be  determined  by 
arbitration.  They  could  ahso  buy  the  undertaking  of  the  London  Co. 
in  their  area  on  the  latter  terms.  What  was  the  justification  for  the 
present  bill  destroying  those  rights  ?  The  bill  did  not  unify  electrical 
supply,  as  it  left  outside  its  scope,  so  far  as  purchase  was  concerned, 
the  undertakings  of  the  local  authorities.  His  clients  were  not  clear 
as  to  the  effect  of  clause  45  or  whether  under  that  clause  the  promoters 
could  not  get  rid  of  the  competitive  powers  to  which  Camberwell 
attached  value.  He  hoped  the  clause  if  passed  would  be  amended  so 
as  to  retain  the  advantages  of  the  Council  afl'orded  by  the  competitive 
supply,  and  he  also  asked  that  their  purchase  rights  shoukl  be  pre- 
served. The  promoters  of  the  London  and  District  Bill  had  accepted 
a  clause  with  that  object. 

Mr.  Reaiier  Harris  (for  Barnes)  asked  that  Barnes  should  betaken 
out  of  the  bill.  They  objected  to  the  proposals  with  regard  to  supply 
for  haulage  and  traction,  and  there  was  no  need  for  the  Joint  Com- 
mittee's mains  to  go  through  Barnes.  They  also  objected  to  the  com- 
I>anies  breaking  up  their  streets. 


Mr.  Williams  (Stc|)iieyi  said  his  Council  had  been  hostile  to  the 
other  bill,  and  although  they  desired  to  be  as  favourable  as  |>os8iblc 
to  the  present  one,  as  there  were  matters,  such  as  the  a(ipoiiitment  of 
the  .Joint  (,'ommittee,  which  were  immaterial  to  the  Council,  and  the 
linking  up,  to  which  they  were  (extremely  f.ivourablc,  and  the  raising 
of  capital  and  the  powers  of  purchase  did  not  affect  them.  The  sink- 
ing fund  and  the  life  might  affect  them,  bul  he  would  |ia.ss  those  by 
for  the  moment.  But  there  were  clauses  which  were  detrimental  to 
them,  and  therefore  he  asked  that  the  bill  should  not  be  allowed  to 
jiroceed.  They  could  not  expect  to  get  a  cheap  supply  from  the  .Taint 
Committee  .so  long  as  the  latter  got  their  supply  from  the  companies. 
It  was  unreasonable  to  put  upon  the  Council  a  nivximum  of  £5  per 
■kilowatt  and  Td.  per  unit  for  the  energy  supplied.  If  Mr.  Highfield's 
figures  as  to  the  cost  of  generation  by  the  new  plant  were  cori'cct,  they 
were  asking  the  Council  to  p.ay  £5  per  kilowatt  above  what  it  cost  to 
generate. 

In  re[)ly  to  Mr.  Cbipps  :  A  clause  to  prevent  the  Joint  Committee 
supplying  to  London  Dock  would  not  altogether  remove  their  objec- 
tion. The  Coun~il  had  done  their  duty  to  the  consumers  and  to  the 
ratepayers,  and  he  did  not  see  why  th?  promoters  should  seek  to  give 
any  few  ratepayers  the  power  to  bring  them  before  the  Board  of  Trade. 
It  was  unfair  ihat  persons  who  might  become  competitors  should  get 
the  right  to  make  them  lialjle  to  arbitration  proceedings.  He  asked 
that  clause  42  should  be  eliminated. 

Mr.  Eksici:;e  J'ollock  (for  Middlesex  Council)  .s.aid  it  was  not 
desirable  to  put  any  part  of  their  county  under  the  control  of  anothei 
County  Council,  either  at  present  or  in  the  future  The  difference  in 
the  area  of  this  and  of  the  other  bill  showed  how  persons  might  differ 
as  to  the  fringe  of  London  that  should  be  included  in  such  a  scheme. 
So  far  as  the  principle  of  the  bill  went  his  Council  felt  that  these  were 
the  people  who  have  borne  the  burden  of  the  pioneer  work  ;  they 
thought  the  promoters  of  the  first  bill  had  a  more  selfish  motive.  The 
demands  of  the  present  bill  were  less  exacting.  It  was  clear,  however, 
that  the  promoters  felt  unable  to  apjwrtion  to  Middlese.x  Council  any 
position  on  the  .Joint  Committee.  I'rob.ably  no  portion  of  Middlesex 
would  have  been  included  had  it  not  been  for  the  report  of  Mr.  Luke 
White's  Committee  in  1906,  which  was  in  favour  of  extending  the  area. 
Mr,  Highfield  had  said  he  would  prefer  to  carry  out  a  scheme  for 
London,  leaving  out  the  Middlesex  Council  area,  and  he  did  not  think 
any  Committee  would  include  Middlesex  after  hearing  Mr.  Highfield's 
evidence.  Mr.  Conacher  had  also  said  he  thought  Middlesex  was 
already  suflSciently  provided  for. 

Ill  reply  to  the  Chairman,  Mr.  Pollock  said  his  Council  did  not 
object  to  this  bill  so  much  as  the  other,  becau?e  it  did  not  take  in 
so  much  of  Middlesex  nor  powers  to  supply  to  individual  ratepayers. 

Mr.  Cripps  said  it  was  now  proposed  to  add  to  the  purchase  clause 
(after  line  34,  p.  25)  a  provision  that  the  Joint  Committee  should  not 
lie  entitled  to  any  additional  payment  to  represent  the  loss  of  revenue 
which  might  have  been  earned  by  the  use  of  plant,  works,  &c.,  trans- 
ferred to  the  Committee  by  any  of  the  companies,  and  which,  but  for 
such  transfer,  could  have  been  purchased  by  the  local  authority  under 
the  provisions  of  sec.  2  of  the  1888  Act  or  under  special  provision-,  of 
provisional  orders  granted  to  any  of  the  companies.  This  was  to  be 
introduced  because  there  were  at  present  some  words  differing  from 
clause  2  of  the  1888  Act.  It  was  also  proposed  to  alter  the  portion  of 
cluse  30,  beginning  with  line  15  on  p.  13,  so  as  to  provide  that  no 
agreement  for  transfer  of  stations  or  works  should  be  effective  or  bind- 
ing unle.ss  it  should  receive  the  approval  of  the  Board  of  Trade,  and 
that  under  any  agreement  for  such  transfer  of  any  such  works  which 
the  local  authority  could  require  a  company  to  sell,  the  price  to  be  [laid 
by  the  .Joint  Committee  should  be  approved  by  the  Bo.ard  of  Trade, 
with  due  regard  to  the  f.ict  that  if  such  transfer  had  not  taken  place 
such  station  and  works  wouldhavebeen purchasable  on  the  terms  of  and 
in  accordance  with  the  provisions  set  forth  in  sec.  2  of  the  Electric 
Lighting  Act,  1886,  or,  as  the  case  may  be,  in  accordance  with  the 
terms  set  out  in  any  provisional  order  granted  to  the  company  by 
whom  the  .same  may  be  transferred. 

Mr.  W.  F.  Dewey  (town  clerk  and  parliamentary  agent  for  Islington 
Council)  said  the  Council  were  strongly  opposed  to  the  powers  in 
clause  42  of  this  bill  and  also  to  clause  35,  which  enabled  an  outside 
.authority  to  come  in  and  break  up  the  roads. 

The  I'haikman  remarked  that  an  arbitrator  who  had  to  take  the 
arbitration  clause  as  it  stood  would  deserve  pity,  anti  he  hoped  counsel 
w  uild  do  something  to  make  it  clearer. 

Mr.  Freeman  (for  L.C.C.)  said  London  County  Council  were  in 
favour  of  a  large  central  scheme  which  would  solve  the  question 
permanently,  and  they  did  not  think  it  could  be  solved  l>y  any 
linkings  up  or  mere  combinations  between  the  companies.  The 
Council  were  mainly  in  favour  of  the  London  and  District  Bill  for 
the  whole  area  proposed.  It  .seemed  to  the  London  County  Council 
that  the  companies  could,  under  their  existing  powers,  make  suffi- 
cient arrrangements  for  assisting  each  other.  The  .Joint  Com- 
mittee Bill  would,  he  thought,  have  effects  disastrous  to  the 
public  interests,  particularly  with  regard  to  the  period  in  which 
purchase  had  to  take  place.  The  Council  did  not  wish  to  take  any 
part  on  the  Joint  Committee,  and  they  did  not  think  the  latter  would 
be  a  satisfactory  body  to  manage  the  undertaking.  Clause  23  stated 
that  the  Committee  couhl  purchase,  take  over,  &c.,  generating  works 
of  any  supply  authorities  and  enlarge  them.  Clause  30  authorised 
agreements  between  the  Joint  Committee  and  supply  companies  and 
distributing  authorities.  The  main  object  was  to  enable  the  com- 
panies to  transfer  their  undertakings,  which  would  then  cease  to  be 
under  their  control  and  would  come  under  the  legislation  affecting  the 
•Joint  Committee. 

rARLiAMENTARY  Intf.llioence  continued  on  p.  41S  ■ 
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The  Electric  Arc.    Hy  Mr».  Ayrton,  M.I.K.E.    Price  l'.!s.  6d. 
Tramway  Tractive  Effort  and  Power  Diagram.    By  Arnold  O.  Hanaard 

r..A.  ,A.M-I.E,K.     Price  4s.  0  1.  net;  in  Tube,  59. 
Tbe  British  Post  Office  Tolopbone  Service.   Enhir<je>i  Kdiiitm.    Fully  lllus- 

tratecl.     I'riee  :ii.  0.1.  nett. 
International   Telegraph    Convention    and    Service    Regulations 

(London  Revision.  la03)      I'rice  lis.  nelt. 
(Prcllmlnaryi  Wireless  Telegraph  Conferonco  (Berlin,  1903),  Pro- 
ceedings at.     I'lne  Kfi.  Oil.  nelt. 
International  Wlrolcss  Telegraph  Convention  and  Service  Regu- 
lations (Berlin,  1906).    W  Itlie'imiili  to  report  "(  Pniceeilingi'.   I'riie  21«.  nett. 
^tlier :  a   Iheoiy  nl  the  Nature  of  .F.llier  ami  of  lt»  Place  in  Iho  Universe.     My 

llnnh  Wiii.ils,  M.l).,  li.A.     Price  if.  M. 
The   Classification  of  Alternate  Current  Motors,    liy  v.  A.  A.  Fynn, 

.M.l.K.K.     Trice  :i«.  nett. 
Electric  Railways:  Tbelr  Construction  and  Managomont.    By  Philip 

liimion      /,,  y,./.,!.  „/,...;. 
Electric  Cranes  and  Hoists.    By  11    II   lliouxblnn.     /»  IT.j'tirailon. 
Tlio  Atmospheric  Production  of  Nitrates  by  Electricity.    By  Prof.  R.  P. 

■|  li'imli  ..!,.      I(rn,h,  ,h<rtli/. 

Practical  Telephony.    I'.y  W.  Altken,  .M.I  F..K.     In  Preparalion. 
Bubmarlno  Cable  Laying  and  Repairing.     Ky  H.  u.  Wllklnaon,  M.I.G.K. 

A'"'!'  !•'  I'tiiin  in  )<rrjiir'tU'.n. 

Alternating  Current  Motors.    I'.v  Ix.  Itieiuir  liol.heiinil.lt.    In  rreim'aiiim 


The  KateiforSobiciiplionito  "Thb  Ei.kctkician"  are  af  under 
Vkar.        IIalf-Yeak.     Quartrr 
Onltad  KlnKdoui  26a.  Od.     _     13a.  Od.       _     Ti.  Od. 

Canada 2gu.  3d.     ...     14!i.  6d.        ...     78.  6d. 

Potlal  Onion    ...  SOs.  Od.     „     Ka.  od.        _     8a.  Od. 
(This  charfie  loolnden  all  HopplemuDtfl.) 
t/'W  Volumes  o/"  Ins  V,\.Kr.Ta.tc\KH"  commtmein  Afril  and  Oilohtr 
Vols.  I.  to  LIX.  can  now  be  auppUed.     Prloa  on  application. 


Post  Iree, 

payable 

Id  advance. 


■g^e  f  fecfriciatt. 

Thi  OUiit  lleetrleil  Josrntl  (eatalillaliel  >■  •  weekly  Jonnil,  1861—1878.) 

FabliBbed  every  Friday,  Price  Sixpence ;  Post  Free,  Slzpenoe-Halfpennj. 
Editorial,  Publishing  and  Printing  Offices, 

1, 2 &3, SALISBURY  COURT.FLEET ST., LONDON. 

(Only  Addbess.) 
Telephone:  Holbom  949.     Telegramt:  Eliotbioiab  NiwsPAriB  Lonsoil 

All  Letters  relating  to  Subscriptions,  Advertisements  and  other  business 
matters  to  be  addressed  Publisher,  "The  Electrician,"  5a//j*»>jt. 
court,  Fleet-st.,  London.    Cheques  and  P.O.s  to  be  crossed  "  Coutts  &•  Co." 

All  Editorial  communications  to  be  addressed  to  The  Editor.  Letters 
for  insertion  in  "The  Electrician,"  or  containing  questions,  to  be 
accompanied  by  name  and  address  of  the  writer  as  evidence  of  nood  faith. 
No  notice  is  taken  of  anonymous  communications. 

"  The  Electrician  "  o^ers  exceptional  advantages  to  Advertisers.  It  baa 
by  ta  the  largest  circulation  of  any  Bngllsb  Electrical  paper  and 
clrcnlateB  all  over  the  World.     This  statement  is  guaranteed. 

Advertisement  Rates,  b'c.,  forwarded  on  application  to  the  Publisher. 

Trade  Advertisements  intended  for  the  current  issue  must  reach  the  Offici 
at  latest  by  Wednesday  evening's  post.  Renewals  of  expiring  Advertise- 
ments and  alterations  to  standing  Advertisements  by  first  post  Wednesdaf. 
Wrapper  Advertisements  by  first  post  Wednesday. 

Contracts  and  other  Official  Announcements,  Auctions,  Appoint- 
ments Vacant  and  Wanted,  and  ali  hinds  of  Small  Advbrtisb- 
mcnts  accepted  up  to  3:30  P.M.  Thnrsday. 


THE  HLBOTRIGIAN"  INDUSTRIAL  SUPPUBMHNT 

With  "  The  Elbotbioian  "  for  Sept.  14,  1906,  was  issued  the  first  of  a 
series  of  "Industrial  Supplements,"  to  be  published  from  time  to  time 
with  "  The  Eleotbioian."  The  twenty-fourth  issue  of  the  Supplement 
is  issued  (Gratis)  with  the  current  number  of  "  The  Electbioiak." 

The  "  Indcstbial  Supplement"  is  a  oomprehensive  record  of  develop- 
ments in  Eleotrioal  Plant,  Machinery,  Apparatus,  Aooeesories,  Sundries 
and  Materials,  and  of  their  proved  suitability  for  various  Industrie! 
purposes. 

We  invite  descriptions  and  illustrations  of  New  Applications  of  Eleotri- 
oity  to  Industry,  and  shall  cordially  welcome  any  assistance  we  may 
receive  in  connection  with  the  Supplement. 

The  "Indubtbial  Supplement"  is  holed  for  filing  or  banging,  and 
filing  covers  can  be  supplied  for  holding  6  or  12  issues. 


APPLICATIONS  OF  ELECTRICITY  TO  FARMING. 

ELSKWiiiiUK  ill  tliis  issue  we  pulilish  a  short  avLiele  on 
the  Application.?  of  Electricity  to  Favininij;,  in  which  it  is 
pointed  out  that  there  are  many  tarinin;^  operations  lend- 
ing themselves  admirably  to  electric  working.  These  may 
be  classed  either  as  operations  on  the  land  or  those  within 
the  homestead.  Among  the  former,  plouu;hing  at  once 
suggests  itself  as  a  familiar  operation  which  has  been 
carried  out  for  many  years  by  means  of  steam,  but  so 
far  the  electric  motor  does  not  seem  to  have  been  brought 
into  requisition.  There  is  also  a  great  deal  of  machinery 
now  used  in  which  hor.ses  are  employed  as  the  motive 
power;  as,  for  example,  in  io:i|)er.s  and  )iinder.9.  Althniigh 
the  horse  allbrds  one  of  tlio  simplest  means  of  obtaining 
power,  this  uiifient  meliiod  is  not  altogetlier  desirable 
as  a  cerliiin  amount  of  daninge  to  the  land  is  almost 
inseparable  from  it,  and  in  .sncli  operations  as  potato  dril- 
ling this  may  be  a  disadvantage.  Assuming  that  an  over- 
head supply  of  electric  jiower  is  available,  an  electric 
motor  anchiired  at  one  end  of  a  Hold,  with  a  steel  rojie 
running  over  an  anchored  piill(>y  at  the  other  (?nd,  gives  a 
very  simple  mean.9  of  obtaining  easily  cnnliciUfd  ami  ca.«*ily 
ditoctcil  power. 

Ill  the  homestead  there  is  ani]ile  scuin'  Jui  the  electric 
iniilor  ill  such  operations  as  chall'  ("iitling,  cake  bronking, 
idnt  cutting  and  thr.ishing.  In  the  case  uf  dairy  farming 
there  are,  in  addition,  the  operations  inseparable  from  such 
wiirk,  and  th  •  up-to-date  farmer  in  America  is  even  niiliv 
iiig  his  cows  by  electricity  instead  of  by  manual  labour. 
An  instance  is  given  of  a  fiirmer  at  (iiinton  who  had  a  cable 
laid  from  the  Corporation  electricity  mains  and  put  in  a 
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SOli.r.  electric  motor  whicli  was  coujilcd  up  to  the  tlirasli- 
in"  macliine.  The  result  eti'ected  was  an  increase  of  2." 
per  cent,  in  the  output. 

Uiil'iirtunately,  a  supply  of  power  is  not  easily  available 
.\t  all  I'arins  (indeed  it  is  the  exception),  though  very  pos- 
.'■ibly  some  of  the  electric  power  companies  may  have 
mains  of  a  suitable  kind  running  through  rural  districts, 
in  which  case  the  possibility  of  obtaining  a  load  from  the 
farmer  should  certainly  be  borne  in  mind.  In  America 
this  ditficulty  has  been  overcome  to  some  e.\tent  by  the 
laihvays,  where  electrified,  but  we  imagine  that  electric 
railways  in  this  country  would  get  into  legal  ditficulties  if 
tliey  supplied  electrical  energy  for  farming.  There  is, 
however,  much  to  be  said  in  favour  of  such  methods,  for 
undoubtedly  any  assistance  which  can  be  given  to  farmers 
in  the  neighbourhood  of  a  railway  mu?t  react  beneficially 
upon  the  railway  itself 

Undoubtedly  the  average  farmer  has  no  wish  to  spend  a 
great  deal  of  capital  upon  experiments,  or  even  upon  plant 
by  no  means  experimental,  and,  therefore,  if  he  can  obtain 
a  supply  of  electrical  energy  without  putting  down  plant 
for  the  purpose  he  is  more  likely  to  try  electrical  driving 
tlian  when  it  is  necessary  for  him  to  obtain  generating 
plant  as  well.  On  the  other  hand,  we  think  that  some- 
thing might  be  done  in  the  way  of  portable  generating 
sets  for  farming  purposes,  suitable  for  the  farmer  who  has 
no  chance  of  obtaining  energy  from  a  public  supply,  and 
who  very  possibly  may  find  difficulty  in  hiring  steam  plant 
except  from  a  long  distance.  Petrol  ploughing  machines 
have  been  on  the  market  for  some  time,  but  we  do  not 
know  that  they  have  met  witli  any  great  success.  A  high- 
speed oil  engine  using  a  heavier  grade  of  petroleum  could 
be  placed  upon  the  market  comparatively  cheaply,  and 
would  lie  suitable  for  a  variety  of  work.  There  would  be 
no  difficulty  in  running  such  a  set,  and  it  wouhl  be  suit- 
able for  working  iu  the  field,  or,  when  occasion  required, 
for  working  in  or  near  a  farm  building  with  equal  ease.  In 
these  days  when  there  is  a  general  desire  for  expansion,  so 
as  to  place  the  electrical  industry  upon  a  more  certain 
basis,  the  farmer  should  not  l)e  forgotten,  and  he  should  be 
educated  accordingly,  for  education  is  a  necessary  fore- 
runner in  a  movement  of  this  kind. 


REVIEWS. 

KCopieg  ol   the  nndennentioned  works  can  be  had  from  The  Electrician  Office,  por  t 
free  oo  receipt  of  published  price.    Add  5  per  cent,  for  abroad  or  forforeigo  books.) 


Practical  Mathematics.    By  Prof.  .Tohn  Pkrrv,  D.s.c,  F.R.S. 

(Lomlon:  Wynian  &  Sons).  i)(l. 
It  is  always  refreshing  to  read  Prof,  .lolm  Perry's  views  on 
iBcientiiic  matters,  and  the  publication  of  a  new  edition  of  his 
|well-kiuiwn  lectures  to  working  men  on  the  subject  of  practical 
natheniatics  affords  him  the  opportunity  of  re-stating,  in 
Icharaeteristic  style,  his  ideas  on  the  way  in  which  mathe- 
Imatics  sliould  be  taught  to  all  those  who  require  to  use  them  in 
tjhe  affairs  of  everyday  life. 

Practical  Mathematics,  as  outlined   by  the  lecturer,   is  a 
ifascinatiiig  subject,  very  different  from  the  dull  but  rigorous 
Istudy  of  the  orthodox  mathematician. 

How  very  much  more  interesting  it  is  to  plot  on  squared 

jpaper  the  tabulated   values  of  data,   and   deduce   from   the 

icurves  the  law  connecting  the  variables  than  to  spend  a  vast 

imount  of  time  in  studying  co-ordinate  geometry  by  means  of 

ithe  complicated  properties  of  the  conic  sections.     Again,  how 


very  sinqjle  are  tiie  explanations  given  by  the  lecturer  com- 
pared with  the  usual  methods  of  the  text-books.  Who  can 
fail  for  exanqiie  to  understand  ih<-  nu'anin;j;  and  use  of 
Kinaritliuis  as  explained  here  ';■ 

Mueh  of  the  streiij^th  of  the  lecturer's  method  lies  in  his  con- 
stant appeal  to  tlic  conunon  sense  of  his  hearers.  This  is  well 
shown  by  the  way  iu  which  the  notion  of  a  differential  co- 
efficient is  introduced.  Using  successively  the  notion  of  the 
slope  of  a  road,  the  rate  of  growth  of  population  and  the  speed 
of  a  railway  train,  the  lecturer  is  able  to  explain  the  meaning  of 
the  symbol  di/,'dx  and  to  show  how  it  can  be  used  in  calculation. 
It  is  quite  possible  on  these  lines  to  explain  to  a  class  of  intelli- 
gent apprentices  or  first  year  students  in  a  technical  college,  the 
meaning  and  use  of  the  fundamental  processes  of  the  calculus, 
such  as  are  in  common  use  in  text-books  of  electrical  and 
mechanical  engineering. 

The  possibility  of  this  has  been  demonstrated  again  and  again, 
and,  despite  the  warnings  of  many  mathematicians  who  honestly 
believe  that  such  teaching  is  a  sham  and  a  sin  against  the  spirit 
of  mathematical  progress,  the  writer  has  never  found  anything 
but  good  result  from  the  process.  E.  G.  C. 

Die    Englischen    Elektroclieniischen    Patpnte.       By    Dr.    P. 

Ferchland.    Vol.  I.  ■•  Elektrolyse."    Vol.  XXIX.  of  ••Monogra- 

phien  Uber  angewandte  Elektrot-heniie.     (Halle-a.-S. :  VVilhelru 

Knap]).)     Pp.  vii.— 163.    M.  9. 

The  book  before  us  shows  great  pains  upon  the  part  of  the 

author.  To  collect  together  all  the  patents  taken  out  in  a  given 

number  of  years  in  any  one  country,  is  by  no'  means  a  light 

task  ;  and  it  is  also  hardly  an  enviable  one,  because  the  author 

may  be  quite  sure  if  he  has  not  done  the  work  satisfactorily, 

and  if  those  who  know  about  the  subject  take  up  the  book  and 

find  a  few  important  patents  missing,  they  are  quite  certain 

to  condemn  the  whole  book  in  consequence. 

The  present  book,  which  is  another  of  the  excellent  series  of 
Monographs  upon  Applied  Electrochemistry,  commences  with 
the  Patent  9,374,  of  1842,  taken  out  by  Mr.H.  B.Leeson,  which 
is  concerned  with  the  deposition  of  metals — particularly  plati- 
num. We  do  not  suppose  the  patent  was  ever  worked,  but  at 
the  same  time  it  is  of  historical  interest.  The  last  patent  dealt 
with  in  the  book  was  taken  out  December  12,  190C,  and  treats 
of  the  winning  of  tin  by  treating  tin  residues  and  so  on  with 
hot  caustic  soda. 

The  chief  advantage  of  this  book  to  electrochemists  in  this 
country  will  be  to  prevent  them  from  repeating  the  pioneer 
work  which  has  already  been  done  by  others.  Of  course,  it 
hardly  gives  an  exact  idea  of  the  electrochemistry  which  has 
been  done  in  this  country,  because  many  of  the  patents  have 
actually  been  taken  out  by  our  competitors,  in  order  to  pi-event 
their  processes,  which  they  are  working  abroad,  being  worked 
here.  If  the  new  Patent  Law  which  has  just  been  passed  serves 
to  prevent  this  exploitation  of  British  hospitality,  then  not 
only  electrochi'mists,  but  all  manufacturers,  will  have  much 
to  be  thaid-cful  for. 

The  patents  are  described  in  short  abstract,  some  of 
them  being  very  short ;  and  we  find  sometimes  that 
siiiqily  the  heading  of  the  patent  is  given,  and  then  one  is 
referred  to  the  previously  published  monograph  describing 
German  Patents.  For  example,  on  page  113,  there  are  three 
such  references.  We  do  not  think  this  really  matters ;  it 
simply  means  that  one  ought  to  buy  the  other  monograph,  and 
as  we  have  already  had  experience  of  this  hook,  we  can  say  it 
is  quite  worth  gettiuf;. 

The  diatirams  throui^hout  the  book  considerably  add  to  its 
value.     It  should  be  noted,  in  conclusion,  that  this  is  only  the 


first  volnine  of  the  work. 


F.  M.  P. 


The  Proell  Steam  Calculator.  (London  :  J.  J.  Griffin  &  Son^.  Ltd.) 
Pp.  is:!. 
The  object  of  the  (  alculator  is  to  reduce  the  labour  comiected 
with  the  detailed  calculations  of  the  many  problems  arising  in 
practical  thermodynamics,  and  in  general  to  replace  the  usual 
arithmetical  inethods  by  a  graphical  process.  The  method  of 
achieving  this  object  is  to  draw  out  a  series  of  curves  or  scales 
so  arranged  and  related  to  one  another  that  the  greater  pro- 
portion of  problems  may  be  solved  by  merely  laving  a  straight 
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edije  across  the  appropriate  scales  and  reading  off  the  answer. 
The  curves  are  ])ul)lished  in  three  sets,  one  set  being  divided 
according  to  the  metric  system,  the  second  set  according  to  the 
metric  svstem  with  a  slight  variation  to  suit  the  con- 
venience of  electrical  engineers,  and  the  third  set  according 
to  the  British  units.  In  the  pamphlet  accompanying  the 
curves  full  instructions  are  given  for  their  use.  Many  numeri- 
cal examples  are  worked  by  means  of  the  curves  to  illustrate 
the  method.    Problems  of  the  following  kind  are  exemplified  : — 

fJiven  the  temperature,  find  the  total  heat  of  unit  mass  of 
steam. 

(iiveu  the  drvness,  find  the  total  heat. 

Given  the  heat  content,  find  the  entropy. 

(riven  the  temperature,  pressure  and  final  pressure  after 
expansion,  find  the  specific  section  of  a  nozzle. 

Given  any  two  functions  of  the  state  of  the  steam,  find  the 
values  of  the  other  functions. 

Information  regarding  the  construction  of  the  scales  and  the 
thermodynamic  equations  on  which  they  are  based  is  not  given 
in  the  pamphlet,  but  the  reader  is  referred  to  a  publication  in 
the  Joiimrd  of  the  Society  of  German  Engineers,  Sept.  17, 
1904.  To  a  drauchtsman  or  desiuner  who  has  to  make  repeated 
calculations  of  the  same  kind,  but  using  different  data,  the 
curves  would  be  of  assistance. 


ON  CERTAIN  ASPECTS  OF  THE  WORK  OF  LORD 
KELVIN.* 

BY    SIR   OLIVER    LODGE,    F.R.S. 

When  a  man  of  the  first  magnitude  works  continually  at  a  single 
group  of  subjects  from  an  age  preceding  20  to  an  age  exceeding  80 
the  circumstance  is  so  exceptional  and  the  output  so  enormous 
that  no  ordinary  summary  or  criticism  can  do  it  justice.  It  is  only 
therefore  with  some  aspects  of  that  work  that  I  propose  to  deal, 
and,  unconsciously  I  suppose,  I  select  those  aspects  which  have 
frorn  one  or  another  point  of  view  specially  impressed  myself.  I 
shall,  however,  except  from  even  these  all  that  portion  which 
relates  to  practical  applications,  partly  because  this  portion  has  been 
dealt  with  elsewhere,  but  chiefly  because  on  this  occasion  it  is 
appropriate  to  review  those  portions  of  the  work  which  are  on  the 
border  land  of  chemistry  end  physics,  or  else  are  where  physics 
runs  into  philosophy. 

F.ncrgij. — I  expect  that  posterity  will  say  that  his  most  immortal 
work  i^  thie  development  and  application  of  the  doctrine  of  the  con- 
servation of  energy,  together  witti  the  comprehension  and  elabora- 
tion of  the  laws  of  thermodynamics.  Later  he  became  more 
immersed  in  tlie  work  of  the  world  ;  but  although  his  later  work  is 
the  best  known  to  the  general  public — if  indeed  any  scientific  work 
can  be  said  to  bo  really  known  to  that  body — yet  in  pure  genius 
nothing  to  my  mind  since  Newton  comes  up  to  his  achievement  in 
the  fifth  and  sixth  decades  of  the  last  century,  especially  from  1848 
to  18.50. 

Ahsulate  Meaauremtnt. — To  Lord  Kelvin,  more  than  to  anyone 
else,  we  owe  the  realisation  of  the  system  of  absolute  measurement 
applied  to  such  intractable  (juantities  as  are  found  in  electricity  and 
niiignetism.  Counting,  or  the  enumeration  of  discrete  quantities, 
is  a  very  easy  and  natural  operation  ;  but  measurement,  in  the  sense 
of  expressing  llie  warmth  of  a  day,  or  the  brightness  of  a  light,  or 
the  strength  of  a  current,  or  tlie  field  of  a  magnet,  or  tlio  resistance 
of  a  wire,  or  tlie  transparency  of  a  window,  or  the  conductivity  of 
a  metal,  or  the  conducting  power  of  a  gas,  in  numerical  fashion,  is 
not  by  any  means  a  simple  thing  ;  it  usually  needs  great  ingenuity, 
and  sometimes  can  liardly  bo  done. 

The  invention  of  suitable  units,  and  the  mode  of  measuring  cur- 
rents and  l'',.M.K.'s  and  resistances  in  such  units,  is  very  far  from 
being  an  obvious  notion,  and  even  now  the  full  menning  of  tliu  idea 
of  absolute  incasiiromont  is  not  in  all  ([uarters  (juite  clear.  In  the 
first  instance  it  was  not  always  quite  clear,  I  venture  to  say,  even  in 
the  mind  of  f/Ord  Kelvin  liiiiisolf ;  and  a  certain  partial  incomplete- 
ness was  aliiiOHt  necessary  in  order  to  reduce  electric  and  magnetic 
i|iiantitieR  to  simple  mechanics.  I'or,  as  a  matter  of  fact,  they 
cannot  bo  reduced  to  simple  mechanics,  or  at  least  have  not  yet 
been  so  reduced,  and  it  was  partially  by  blinding  ourselves  to  that 
fact  that  the  idea  of  the  ohm,  the  ampere  ami  'he  volt  wore  attained 
We  used  to  be  tobl  that  resistance  was  a  velocity  ami  that  electro 
static  capari  >  was  a  length,  also  that  si.df  induction  was  a  length, 
and  BO  on.  Dut.  of  course,  resistance  is  not  a  velocity,  nor  is  self- 
induction  or  capacity  a  length.     Nevertheless,  had  it  not  been  for 
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this  partially  erroneous  simpUfication,  the  introduction  of  any  system 
of  electric  measurement  would  probably  have  been  seriously  delayed. 
Incidentally  it  may  be  noted  that  the  magnetic  method  of  measur- 
ing resistance,  or  determining  the  ohm,  was  devised  by  Weber, 
lielvin's  first  method  was  based  upon  Joule's  law  {see  p.  502, Vol.  I.). 
Then,  again,  many  people  seem  to  think  that  absolute  measure- 
ment has  something  to  do  with  the  metric  system,  and  with  the 
expression  of  quantities  in  C.G.S.  units.  And  again,  others  have 
urged  that  nothing  expressed  in  arbitrary  and  perishable  units, 
like  centimetres,  grammes  and  the  like,  could  be  really  absolute, 
but  that  a  unit  independent  of  convention  and  humanity  and  ter- 
restrial considerations,  one  really  eternal  and  the  same  throughout 
the  universe,  ought  to  be  employed — such,  for  instance,  as  the 
wave  length  of  a  specified  kind  of  light  as  the  unit  of  length,  the 
mass  of  a  certain  kind  of  atom  as  the  unit  of  mass,  and  the  period  of 
some  fimdamental  movement  as  the  unit  of  time. 

Undoubtedly  the  determination  of  any  conventional  unit  in  terms 
of  these  natural  units  has  a  distinct  value ;  inasmuch  as  it  enables 
the  conventional  unit  to  be  reproduced  or  understood  at  any  epoch 
in  the  world's  history  or  on  any  other  planet.  But  it  has  nothing 
to  do  with  the  principle  of  absolute  measure,  nor  is  it  necessary  to 
employ  these  imiversal  units  for  practical  purposes.  The  connec- 
tion between  them  and  the  conventional  unit  is  a  matter  of  careful 
determination,  to  be  performed  from  time  to  time  ;  and  it  is  usually 
expressed  in  such  a  phrase  as  "  measurement  of  the  wavelength  of 
light  in  metres,"  or  "  determination  of  the  mass  of  an  atom  in 
grammes,"  ratlier  than  by  the  converse  mode  of  expression,  which 
to  some  would  seem  more  appropriate.  T  he  fact  is,  however,  that 
anything  will  do  for  a  unit  of  absolute  measure,  so  long  as  it  is 
definite  and  constant — a  foot  or  a  yard  is  as  good  as  anything  else 
—  aid  it  is  a  great  pity  that  the  inventors  of  the  metric  system  did 
not  employ  one  of  these  old  historical  units  instead  of  a  brand  new 
one  supposed  to  be  connected  with  the  size  of  the  earth — a  compara- 
tively unimportant  and  irrelevant  magnitude.  They  could  hardly 
have  realised  that  the  relation  between  any  two  units  arbitrarily 
chosen  must  necessarily  be  incommensurable,  and  that  historical 
continuity  was  far  more  valuable  than  approximate  round  numbers 
for  relations  not  frequently  wanted. 

The  real  essence  ot  absolute  measure  is  that  every  quantity  shall 
be  thoroughly  and  completely  specified,  so  as  to  be  of  the  right 
dimeufions  without  any  factor  being  omitted  or  understood.  Thus, 
for  instance,  a  footpound  is  not  an  absolute  unit  of  work,  unless 
the  intensity  of  gravity  be  included  as  a  factor  ;  nor  can  a  self- 
induction  be  expressed  as  so  many  earth  quadrants  without  the 
introduction  of  the  factor  fi.  More  than  this.  Any  equation  which 
is  only  tine  when  the  quantities  are  interpreted  in  a  certain  way  — 
as,  for  instance,  if  lengths  are  expressed  in  feet,  weights  in  tons,  and 
tho  like,  as  is  the  case  with  so  many  engineering  equations — avoids 
all  the  advantages  ot  absolute  measure:  those  expressions  are  not 
really  equations  at  all,  but  arithmetical  dodges  or  shorthand  state- 
ments for  immediately  practical  convenience.  For  such  purposes 
they  are  often  useful,  tliough  their  constant  employment  tends  to 
stunt  tho  theoretical  faculties,  and  seems  to  hinder  jerception  of 
the  advantages  ot  the  more  important  kind  of  equation,  which, 
being  in  absolute  measure,  is  true  in  every  system  of  units  wliatever 
—  an  equation  in  which  the  symbols  represent  the  quantities  them- 
selves, and  not  some  mere  numerical  relation  in  terms  of  a  conven- 
tional unit. 

Alisnhilr  Toiipcrat lire  —One  of  the  remaikablc  achievements  of 
Lord  Ivelvin  has  been  the  conception  and  determinalioii  ot  absolute 
temperature.  The  idea  of  an  absolute  temperature  that  is  to  say, 
of  a  temperature  reckoned  from  a  real  and  actual  zero,  not  a  con- 
ventional one,  and  specified  so  as  to  be  iiulepondent  of  the  proper- 
ties of  any  particular  substance  follows  rather  naturally  from  the 
second  law  of  thermodynamics,  and  from  tlie  fact  that  the  ellicioncy 
of  a  perfect  or  reversible  heat  engine  is  independent  of  the  proper- 
ties of  Ihc  working  substance,  being  dependent  only  on  the  tem- 
peratures at  which  heat  is  supplied  and  wilhdrawn.  Absolute 
temperature  is,  in  fact,  the  reciprocal  of  Carnot'a  function,  as  Kelvin 
showed  in  18  IH  (p.  KM),  \'ol.  I.).  And  the  absolute  zero  is  the  tem- 
perature at  uh  ch  the  working  substance  has  exhausted  all  its  heat 
in  doing  work,  so  that  there  is  none  to  yield  up  as  waste-  the  tem- 
perature, in  fact,  at  which  a  conilenser  or  "  colil  body"  becomes 
unnecessary. 

Tho  actual  determination,  as  hitherto  experimentally  made,  of 
the  zero  of  absolute  temperature,  below  which  it  will  be  for  ever  im- 
possible to  cool  bodies  — since  at  that  temperature  they  possess  no 
heat,  and,  therefore,  cannot  have  any  more  romoveil— may  bo  said 
to  depend,  not  necessarily  or  theoretically  but  actually  as  in  practice 
the  simplest  method,  in  the  first  |ilace  on  the  ciuiception  of  a  per- 
fect gas  that  is,  one  whoso  nuileculos  act  upon  each  other  and 
upon  the  sin  rounding  walls  solely  by  hoinhanlmeiU,  their  being  no 
ciihesion  whatever  between  the  nioleoules.  The  temperature  at 
which  the  pressure  of  such  a  gas  becomes  /-eio  must  bo  simply  the 
temperature  of  absolute  molecular  rest,  and,  therefore,  will  bo  the 
absolute  zero.  From  tho  properties  of  such  a  gas  its  absolue  tem- 
perature could  at  once  be  experimentally  determined  if  only  such  n 
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g»s  were  actually  available  for  experiment,  for  it  would  come  out  as 
ihe  reciprocal  of  its  coefficient  of  expansion.    But  as  a  perfect  gas  is 
not  available  an  imperfect  gas  has  to  be  employed  and  a  correction 
I    made  for  the  nniomit  of  its  imperfection,  the  amount  of  this  correc- 
I    lion  beiiiR  deduced  by  reasoning  based  on  its  behaviour  when  sub- 
;    jected  to  an  irreversible  operation— as  irreversible  as  possible.     For 
instance,  it  might  be  allowed  suddenly  to  expand  in  such  a  way  as 
to  do  no  external  wort,  and,  therefore,  not  to  cool  itself  if  it  were 
perfect  and   if  time  is  allowed  for  all  the  eddies   and  streaming 
motions  to  subside,  and  then  observing  the  actual  consumption  of 
heat  or  fall  of  temperature  ready  produced — which  would  be  propor- 
tioned to  the  cohesion  times  the  change  of  volume.     The  change  of 
temperature  so  obserted  is  the  chief    term  in  a  correction  to  be 
applied  to   the  observed   coeflBcient  of  expansion  under  constant 
prcssuie  of  the  imperfect  gas. 

The  experiment  as  first  made  by  Jonle,  of  allowing  a  gas  to  double 
its  volume  inside  a  closed  vessel  by  opening  a  connection  between 
a  full  and  an  empty  portion  of  a  vessel,  was  manifestly  an  interest- 
JDgBnd  suggestive  experiment,  and  a  check  or  verification  of  Meyer's 
hypothesis  that  the  mechanical  equivalent  of  heat  could  be  obtained 
by  equating  the  heat  supplied  and  the  work  extracted  from  expand- 
ing air  ;  but  the  full  meaning  and  bearing  of  such  an  experiment  is 
by  no  means  obvious,  and  it  is  remarhable  that  it  should  lead  to  a 
diteriuination  of  the  zero  of  absolute  temperature.  For  this  pur- 
pose it  has  to  be  repeated  in  a  more  refined  form,  the  oozing  of  gas 
IS  a  steady  stream  from  high  pressure  to  low  through  a  porous  plug, 
and  a  determination  made  of  the  change  of  temperature  resulting, 
when  all  the  eddies  and  organised  kinds  of  motion  have  subsided, 
and  when  everything  has  become  heat  again  except  what  was  lost 
in  internal  work.  It  is  well  known  now  that  the  practical  hquefac- 
tion  of  gases  depends  on  this  very  effect,  for,  of  course,  without 
some  cohesion  between  the  molecules,  liquefaction  would  be  quite 
impossible.  The  essence  of  liquefaction  is  the  subdivision  of  the 
contents  of  a  vessel  into  two  sharply  bounded  regions  of  different 
density,  and  kept  in  this  condition  for  a  time  by  internal  molecular 
forces. 

Instiununls. — Of  Lord  Kelvin's  many  instrumental  inventions  I 
thall  say  nothing  beyond  calling  attention  to  the  strongly  mathe- 
matical basis  on  which  they  are  founded.  This  fact  was  conspicuous 
lo  me  long  ago  in  connection  with  the  infancy  of  the  quadr.int- 
electrometer — an  instrument  now  older  than  most  physicists,  and 
10  familiar  that  its  unobviousness  at  first  can  hardly  be  appreciated  : 
but  the  treatment  of  an  electrometer  as  a  variable  condenser,  which 
naturally  led  to  the  design  of  one  flat  surface  moving  over  two  other 
flat  surfaces  in  the  same  plane,  was,  I  judge,  a  distinctly  mathe- 
matical, not  an  experimental,  idea.  It  furnished  at  once  a  first 
approximation  to  the  moment  acting  upon  the  upper  flat  surface 
grotesquely  called  a  "  needle,"  showing  that  the  expression  con- 
tained two  factors  — the  difference  of  potential  between  the  two 
qnadr^nts  and  the  difference  between  their  average  potential  and 
the  potential  of  the  needle  above  them,  the  needle  being  thereby 
urged  to  move  so  that  the  potential  energy  of  the  system  should 
become  a  minimum. 

lOcdrii-iit  Theory  of  Matter. — On  the  great  modern  region  of 
physics  centring  round  an  electrical  theory  of  matter  Lord  Kelvin's 
mind  was  somewhat  conservative,  as  perhaps  it  was  in  electricity 
generally  wherever  results  could  not  be  obtained  by  straightforward 
dynamics  or  by  energy  cdculations.  In  other  directions  he  only 
advanced  under  protest,  as  it  were,  towards  the  goal  at  which  others 
were  enthusiastically  working.  Nevertheless,  we  owe  to  him  some 
pioneering  work  even  in  this  branch.  Comparatively  early  specu- 
lation and  calculation  on  the  structure  of  an  atom  are  contained  in 
a  remarkable  I'aper  by  Lord  Kelvin,  published  in  the  Pliil.  Matj  in 
1901  under  the  curious  title  "  -Epinus  Atomised."  It  is  reproduced 
in  the  volume  of  Kaltnnore  Lectures  as  Appendix  E.  It  was  probably 
the  first  attempt  to  work  out  the  statics  of  an  atom,  according 
to  a  simple  conception  whose  major  consequences  can  be  traced 
with  comparative  ease-  viz.,  that  of  a  spherical  portion  of  uniform 
positive  electricity  in  which  minute  negative  charges  are  sown  like 
specks,  being  attracted  towards  the  centre  of  tlio  sphere  according 
to  the  law  of  direct  distance,  and  repelling  each  other  according  to 
tbe  inverse  6(iuaro  law.  Various  interesting  groupings  can  be  easily 
calculattd  as  stable  patterns,  and  they  tend  to  become  more  stal)le  if 
they  revolve  regularly  round  the  centre,  or  if  sustained  by  a  central 
group  or  particle,  liut  although  the  calculable  distribution  and 
properties  of  such  groups  are  profoundly  suggestive  and  interesting, 
the  behaviour  of  an  atom  of  positiie  eleciricitj'  with  even  a  single 
electron  inside  it  became  instructive  in  the  hands  of  I^ord  Kelvin. 

Ilis  conception  of  the  simplest  possible  electrical  atom  is  that  of 
a  comparatively  large  positive  uniform  globe  neutralised  by  an 
equal  charge  of  negative  as  a  speck  at  the  centre.  Two  such  atoms, 
of  course,  exert  no  force  on  each  other  from  a  distance,  but  if  they 
are  of  unequal  size,  and  if  the  smaller  one  penetrates  the  bigger, 
nniilihe  centre  of  the  smaller  is  included  m  the  circumference  of  the 
bigger,  then  each  electron  begins  to  be  displace'',  and,  oddly  enough, 
both  are  displaced  in  the  same  direction.  If  the  penetration  con- 
tinues, both  electrons  enter  the  smaller  sphere,  and  tliere  adjust  them- 


selves and  remain,  the  smaller  one  having  robbed  the  bigger  one  of  its 
charge,  eo  that  when  they  sopara'e  again  the  smaller  one  has 
become  negative  and  the  larger  one  positive.  This  is  the  idea  sup- 
posed to  correspond  to  some  features  in  frictional  electricity  or 
electrification  by  contact  1  etween  substances  of  different  kinds. 

Lord  Kelvin  further  goes  on  to  calculate  what  would  happen  when 
one  neutral  atom  with  an  electron  at  centre  is  approached  Ijy  a 
small  positive  sphere  without  any  neutralising  electron  charge, 
displacement  of  the  electron  now  begins  long  before  contact,  and 
when  they  approach  within  a  certain  distance — namely,  I80  times 
the  larger  radius  distance  between  their  centres — the  electron  in 
the  bigger  one  is  displaced  a  distance  of  063  times  its  radius  from  Ihe 
centre,  and  there  its  equilibrium  becomes  unstable,  so  that  it  jumps 
across  the  intervening  space  "  like  a  cork  jumping  out  of  a  bottle  " 
and  enters  the  smaller  sphere.  It  will  then  shoot  tlirough  the 
smaller  sphere  and  oscillate  "  perhaps  10  or  20  times  (or  perhaps  a 
million),"  and  ultimately  settle  down  to  rest  at  some  place— not  the 
centre— depending  on  the  ultimate  distance  of  the  larger  atom, 
which,  however,  has  no  power  under  any  circumstances  of  regain- 
ing its  charge  from  the  smaller  one.  It  is  always  the  smaller  that 
robs  the  bigger.  This,  indeed,  is  only  a  particular  case  of  the 
general  importance  of  "concentration"  in  the  electrical  theory. 
The  mass  of  an  electron  depends  upon  its  smallness — that  is,  upon 
its  potential  as  well  as  upon  its  charge — and  could  be  made  enor- 
mous if  it  were  assumed  small  enough;  though,  as  we  well  know, 
to  account  for  its  actual  mass  a  definite  smallness  is  appropriate. 

Cosmic  Cah'ulations. — The  fact  that  after  a  lifetime  of  immersion 
in  all  the  intricacies  of  natural  philosophy  Lord  Kelvin  still  postu- 
lated an  origin  or  beginning  for  the  material  universe — a  beginning 
when  it  was  essentially  different,  not  only  locally  but  universally, 
from  its  present  condition — and  that  he  endeavoured  to  conceive 
what  it  might  then  have  been  like  in  those  early  times,  is  a  notable 
circumstance  and  one  of  general  interest.  To  us  there  appears  no 
reason  for  calling  those  times  early  rather  than  late,  nor  would  I 
suppose  a  beginning  or  ending  at  all  either  for  space  or  for  what  is 
in  space  other  than  such  beginnings  or  endings  as  we  might  detect 
or  may  hope  to  detect  somewhere  even  now.  But  Lord  Kelvin 
clearly  thought  otherwise,  so  with  this  notable  aspect  of  his  life- 
work  I  conclude  my  address. 

In  the  other  parts  of  his  address.  Sir  Oliver  Lodge  referred  at  con- 
siderable length  to  Lord  Kelvin's  work  on  energy,  electric  oscilla- 
tions, absolute  temperature  and  cosmic  research. 


ELECTBICITY  APPLIED  TO  FARMING. 

(Co.MMUNIC.VTKD.) 

There  is  no  doubt  that  with  the  increased  spread  of  electric  dis- 
tributing systems  in  the  rural  districts  there  will  be  a  considerable 
increase  in  the  application  of  electricity  to  purposes  in  and  about 
farm  buildings,  and  it  may  be,  therefore,  worth  while  briefly  review- 
ing the  purposes  to  which  electricity  may  be  applied. 

Tillage  implements  appear  to  offer  a  field  which  has  not  yet  been 
adequately  considered.  There  is  still  a  prejudice  in  favour  of  culti- 
vating by  means  of  horses,  inasmuch  as  steam  cultivators  have 
sometimes  been  introduced  which  till  tlie  ground  up  to  too  great  a 
depth,  and  although  the  land  was  rendered  of  a  friable  nature  it 
was  disturbed  to  too  great  a  depth  for  efficient  cultivation.  At  the 
same  time,  bearing  in  mind  the  few  days  available  in  the  year  for 
proper  tiUing  it  would  seem  that  a  quick  and  rapid  means  for  th's 
purpose  would  be  desirable,  and  it  is  surely  worth  suggesting  that 
the  electric  motor  with  its  rapid  and  easy  means  of  starting  and 
stopping,  its  instantaneous  variation  of  speed  when  required,  and 
its  comparative  portability,  should  prove  a  very  valuable  factor  in 
this  problem. 

For  harrowing,  manure  distributing,  hay-spreading,  machines 
and  potato  drilling,  practically  the  same  arrangement  could  be  used 
of  a  reversible  haulage  operated  by  means  of  a  motor  anchored  at 
one  sido  of  the  field,  the  haulage  rope  running  over  a  pulley  placed 
at  the  other  end  and  also  anchored  Such  a  method  would  do  away 
with  the  heavy  trampling  of  horses  fert  upDn  prepared  ground, 
which  in  the  case  of  two  or  four-horse  drills  is  abs'.)lutely  ruinous 
to  efficient  cultivation.  This  argument  gains  greater  and  greater 
weight  every  year  with  the  advance  of  automatic  machinery  for 
agriculture,  such  as  the  improvements  in  mechanical  diggers  and 
planters  for  potato  fields  and  economical  methods  of  collecting  the 
potatoes  when  dug. 

In  the  case  of  corn  cultivation  electrical  power  can  bo  admirably 
applied  to  reapers  and  binders,  and  tli9  use  of  the  traction  engine 
for  threshing  purposes  is  now  quite  a  cDmuioa  practice.  It  is,  how- 
ever, rather  an  expensive  matter  to  bring  a  steam  engine,  straw 
elevator  or  chaff'  cutter  from  any  considerable  distance,  and  the 
application  of  electric  power,  which  involves  such  a  light  weight  of 
moving  machinery,  is  of  great  advantage  to  a  fariasr  who  studies 
the  cost  of  power  in  distribution. 

A  case  in  point  is  that  of  a  farmer  at  Gunton,  near  Lowestoft,  who 
had  a  cable  laid  from  the  Corporation  electricity  main  to  his  stack 
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yarcl  where  a  30  h.p.  electric  motor  was  coupled  up  to  the  threshing 
machine  This  arrangement  worked  admirably,  25  coombs  per  hour 
bein"  threshed,  as  compared  with  20  coombs  by  a  previous  steam 
engine  For  cleaning  or  winnowing,  the  use  of  electric  power  for 
producin<'  the  blast  is,  of  course,  obvious.  Coming  now  to  the  home 
stead,  the^re  are  a  large  number  of  purposes  for  which  electricity 
can  bo  employed  with  a  considerable  saving  to  the  farmer.  I'or 
example  manual  labour  is  often  employed  to  excess  in  such  simple 
operations  as  loading  carts.  It  is  a  heavy  job  for  one  man  to  get 
say,  a  sack  of  corn  into  a  cart  unassisted,  whereas  by  means  of  a  small 
motor  operated  windlass  all  the  lifting  and  hauling  required  in  and 
about  a  farmyard  could  be  executed  with  a  minimum  amount  of 
hand  labour.  For  pumping  water  from  well  or  river  for  house  pur- 
poses, electricallv  operated  pumps  give  high  efficiencies  especially 
if  operated  automatically  in  connection  with  floatcontroUed  starters. 
Most  farmers  now-a  days,  especially  where  a  large  amount  of 
pasture  land  is  maintained,  have  very  full  and  complete  dairy  equip- 
ments, and  a  great  deal  of  this  plant,  from  milk  separators  to  butter 
churns,  can  be  operated  electrically.  In  some  instances,  of  course, 
a  supply  of  hot  steam  is  necessary  for  the  purpose  of  heating  the 
cream  for  the  separators  and  for  scalding  the  dairy  utensils,  but  it  is 
hardly  worth  while  keeping  a  steam  engine  going  especially  for  this 
purpose.  Moreover,  the  fast  working  of  overheated  cream  is  most 
injurious,  and  with  the  decreased  cost  of  electric  power  available 
pow-adays  a  little  more  time  might  profitably  be  spent  in  securing 
the  very  best  quality  of  product.  Cheese  making  demands  a  steam 
plant  of  sorts,  but  the  power  required  could  be  produced  electrically. 
Every  farm  requires  chaff  cutting,  cake  breaking  and  root  cutting, 
and  in  the  majority  of  cases  these  operations  have  to  be  performed 
frequently  and  upon  small  quantities,  inasmuch  as  broken  cake  is 
subject  to  rapid  fermentation  or  moulding,  which  would  have 
injurious  effects  upon  the  animals.  For  intermittent  work  of  this 
nature  the  electric  drive  is  by  far  the  most  suitable  means,  inasmuch  as 
it  can  be  instantaneously  applied  or  discontinued,  and  it  could  also 
be  available  for  mixing  the  chaff  and  roots  should  a  mixed  diet  be 
required  for  the  farm  stock. 

In  recent  times  the  operation  of  milking  cows  has  been  success- 
fully accomphshed  electrically,  at  any  rate  in  America,  perfectly 
authentic  cases  of  this  nature  have  been  reported,  with  a  consider- 
able saving  in  the  amount  of  farm  labour  required  in  the  operation. 
It  is  a  case  in  support  of  the  argument  that  the  installation  of  elec- 
tric power  ill  a  farm  house  tends  towards  a  considerable  diminution 
in  I  he  number  of  hands  required,  thus  substituting  a  charge  on  ihe 
farm  which  is  in  almost  direct  proportion  to  the  work  done  for  the 
cost  of  upkeep,  which  is  practically  independent  of  the  operations, 
consisting  of  the  hire  of  the  labourers  and  not  infrequently  the  pro- 
vision of  food  and  house  accommodation  for  them. 

I',  may  be  argued  that  the  future"  of  electric  power  in  this  con- 
nection will  be  seriously  menaced  by  the  rapid  progress  made  in 
oilengine  construction  and  the  introduction  of  such  forms  of  motive 
power  as  the  suction  gas  plant,  but  it  should  be  pointed  out  th.it  in 
the  first  place  power  supply  from  central  station  service  is  be- 
coming more  and  more  a  matter  of  differential  rates  relying  on  a 
diversity  factor  which  is  absent  in  isolated  plants.  In  the  second 
place,  it  can  be  sliown  that  farmers  are  of  similar  likes  and  dislikes 
to  other  power  consumers,  in  the  fact  that  they  prefer  to  put  down  a 
comparatively  small  capital  outlay  for  the  supply  of  their  energy 
involved  in  the  installation  of  an  electric  service,  as  compared  with 
the  prime  cost  of  an  isolated  ecjuipment.  In  the  third  place,  there 
is  nothing  more  adaptable  to  portability,  which  is  one  of  the  first 
rccjuisites  of  a  farm  equipment,  tlian  the  overhead  system  of  trans- 
mission on  polo  lines,  which  can  run  to  the  farm  and  through  the 
fields  at  a  very  small  cost  and  from  which  may  be  tapped  at  con- 
venient points  an  electric  supply  to  a  motor,  which  can  bo  anchored 
in  any  suitable  position.  There  is  an  element  of  beautiful  simpli- 
city in  the  idea  of  fixing  a  motor  to  a  strong  cart,  taking  it  out  to 
any  desired  point,  connecting  it  by  means  of  flexible  cabin  to  the 
nearest  polo  linn,  tapping,  anchoring  the  cart  liriiily,  and  then  siinjily 
applying  the  power.  Such  an  arrangement  cannot  bo  paralleled 
for  simplicity  in  any  other  means  of  obtaining  motive  power  on 
farm  lands. 


metal  tongues  on  the  mechanism  of  the  switch.  The  other  end  of 
the  interconnector  is  fitted  up  in  exactly  the  same  manner.  Both 
A  and  B  may  be  shunted,  if  desired,  by  press  button  keys  for  testing 
purposes. 

It  will  be  noticed  from  the  diagram  that  when  power  is  ilowing 
into  the  three-phase  interconnector  at  both  ends  at  the  same  time 
the  reverse  relays  RR  operate  and  close  the  circuit  through  an 
auxiliary  relay  AR.  This  auxiliary  relay  AR  can  be  energised  from 
a  few  primary  or  secondary  cells.  If  the  pilot  wire  consists  of  7/22 
cable  this  only  has  a  resistance  of  about  9i  ohms  per  mile,  so  that 
it  will  be  feen  that  quite  a  small  voltage  given,  say,  by  some 
Leclanche  cells,  is  quite  powerful  enough  to  operate  the  auiiliary 
relay. 

Both  series  and  shunt  tripping  are  shown.  This  is  in  order  that 
the  interconnector  shall  be  disconnected  no  matter  what  the  voltage 
or  current  may  be  which  are  available  to  operate  the  trip  coils. 
Thus,  if  the  voltage  drops,  this  will  be  due  to  a  large  current  pass- 
ing, and  the  series  coils  will  be  effective.     If,  on  the  other  hand, 
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Diagram  showing  Protection  of  Interconnlctors  with  A.C. 
Tripmno  (Series  and  Shunt). 

but  little  current  passes,  the  voltage  will  keep  up  and  the  shunt  trip 
coil  will  be  the  one  that  operates.  It  will  be  noticed  that  under 
normal  conditions  the  current  trip  coils  CTC  are  short-circuited  by 
means  of  the  contacts  SSC.  Only  when  the  auxiliary  relay  AR 
operates  is  this  short  circuit  removed  and  the  current  from  the 
current  transformers  diverted  through  the  trip  coils. 


CORRESPONDENCE. 


SWITCHGBAR  CONTROL  APPARATUS  AND  RELAYS 
FOR  ALTERNATING  CURRENT  CIRCUITS. 


In  connection  with  the  Taper  read  by  Dr.  C.  C.  (iarnird  before 
the  Institntion  of  Kloctrical  Kiigineers,  and  abstracted  in  our  issues 
of  May  29th  and  .Tune  .'>th,  wn  have  received  from  the  author  some 
additional  particulars  concerning  the  protection  of  interconnector 
cables  where  continuous  ciirront  is  not  available  in  the  Hubatation. 

The  adjoining  diagram  shows  Dr.  Garrard's  nrrangemunts  for  the 
protection  of  intorconncctors  by  means  of  electrically  interlocked 
roverso  relays,  using  alternating  current  tripping  coils.  A  and  li 
are  contacts  on  the  main  switch,  A  being  closed  when  the  gwitcli  is 
open  And  B  being  opened  with  the  switch.     They  consint  of  simple 


MARCONI'S  SYSTEM  OF  WIKELESS  TELEGRAPHY. 

TO  THE  KDITOR  OF  THE  KLECTRICIAN. 

Sii;:  It  m;ij-  be  through  tn}'  own  fault  that  Mr.  Charles 
Bright  has  misunderstood  my  meaning.  If  so,  I  am  sorr}'. 
His  (|uotatioii  of  my  words  fails  short  of  giving  the  sense  of 
what  I  wrote.  A  full  stop  and  no  context  replace  1113-  comma 
.and  what  follows. 

Mr.  Ih'iglit's  former  statement  that  duplex-automatic  is  "for 
long  distances  only  ajiplicablo  to  wire  telegraphy  at  present" 
led  me  to  point  to  a  known  instance  of  practical  i.oxi;  distance 
radio  duplex,  by  the  I'oulsen  system,  across  1  .'J.'iO  miles.  Surely 
this  is  genuine  long  distance  work,  especially  when  considered 
ill  the  light  of  Mr.  Marconi's  words,  as  reported  in  the  Mmninn 
I'oiit  of  May  20tli,  relating  to  his  satisfactory  duplex  results 
up  to  1  or  .')  mdes. 

As  to  success  or  non  success  of  radio  auto-transmi>ssion— for 
which,  by  the  way,  aspirants  to  radio-telegraph  appointments 
were  trained  as  punchers  in  telegraph  schools  as  long  ago  as 
I'.IDCi,  if  not  before — I  cannot  see  how  this  can  be  a  subject 
for  discussion,  as  this  system  has  alwnjs  been  feasible. 

The  (|Ucstion  whether  railio  transmission  be  manual  or  auto- 
matic is  purely  one  of  convenience,  and  is  in  no  way  affected 
by  radio  technical  considerations,  exceptitig  as  regards— in 
spark  telegrajihy — the  necessary  high  insulation  of  all  parts  in 
the  elcctio-magnetic  make  ami  break  worked,  on  local  circuit, 
from  an  anto. 

Ill  arc  telegraphy,  or  in  any  mothoils  for  signalling  by 
undamped  oscillations,  auto  work  is  still  further  facilitated  b}' 
the  remarkable  simplicity  of  the  "sending"  devices,  such,  <•.(/., 
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as  signalling  merely  b}- the  short-circuiting-  of  a  non-inductive 
resistance;  a  practically  noiseless  process. 

Just  as  m)'  knowledge  of  cable  work  drew  from  me  the 
letter  of  May  21st  to  the  Morning  Post  (sec  The  Elcdritian, 
May  29th),  so  was  it  owing  to  a  keen  interest  in  wireless, 
engendered  by  vivid  personal  experiences  with  Marconi  an  1 
other  radio  installations,  from  time  to  time,  afloat  and  ashore, 
that  I  ventured  to  supplement  by  a  few  little  annotations  the 
letter  in  which  Mr.  Bright  first  took  friendly  exception  to 
certain  conclusions  of  my  own. — I  am,  &c., 

Wimbledon,  June  20.  E.  Eaymond-Barker. 


POLYPHASE  INDUCTION  MOTORS :  THE  CHOICE  OF 

TYPE. 

TO   THE    EDITOR   OF   THE   ELECTRICIAN. 

Sir  :  With  rtference  to  the  abstract  of  my  recent  Infct.E.E. 
Paper  in  the  current  issue  of  Thr  Eleclrician,  and  to  the  sub- 
sequent discussion  thereon,  I  would  ask  you  to  note  that  the 
remarks  attributed  to  me  in  the  reply  thereto  are  scarcely 
correct. 

I  certainly  do  not  hold  the  view  that  the  use  of  slip-ring 
motors  is  out  of  the  question  for  mining  work.  It  is  a  matter 
of  common  knowledge  that  such  machines  are  very  largely 
used  to  meet  the  conditions  in  respect  of  starting  torque  and 
speed  control  in  driving,  for  example, 
the  various  classes  of  haulage  gears. 

The  point  I  desire  to  emphasise  is 
simply  that  a  squirrel-cage  motor  is  a 
much  more  satisfactory  machine  to  put 
down  a  coal  mine,  more  especially  if 
General  Rule  No.  8  applies.  I  believe 
that  a  more  careful  study  of  the  con- 
ditions to  be  met  in  mining  work,  to 
gether  with  a  consideration  of  existing 
mechanical  devices,  would  lead  to  the 
installation  of  a  larger  proportion  of  this 
class  of  motor. 

1  shall  therefore  esteem  it  a  favour  if 
you  will  be  so  good  as  to  insert  this 
correction. 

With  thanks  in  anticipation. — I  am, 
.tc, 

George  Stevenson. 


"  that  every  claim  made  for  the  Kearney  system  had  been 
amply  substantiated,  and  that  they  were  very  please<l  with 
the  demonstration." 

The  model    has  now  been  removed  and   fitted  uj)  at  the 
Battersea  Power  Station,  Lombard-road,  Battersea. 

Again  thanking  you, — I  am,  Ac  , 

E.  W.  C.  Kearney. 


LARGEST  VERTICAL  GAS  ENGINE  IN  THE  WORLD. 


An  event  of  more  than  usual  interest  took  place  on  the  6th  inst. 
at  the  works  of  the  Castner-Kellner  Alkali  Co.,  Runcorn,  when  a 
1,000  B.H.p.  gas  engine  was  started  by  Mr.  P.  .\llen,  engineer  to  the 
company.  The  engine,  which  is  of  the  latest  standard  vertical  type, 
was  supphed  by  the  British  Westinghouse  Co.,  and  is  connected  to 
a  direct  current  generator  supplied  by  the  same  makers.  It  forms 
an  extension  to  the  existing  installation  at  Runcorn,  where  four 
750  li.H.p.  engines  of  the  same  type  have  been  in  operation  for  some 
considerable  time  in  connection  with  the  electrolytic  process  of  the 
above  firm. 

Some  idea  of  this  1,000  h.h.p.  engine  may  be  gathered  from  the 
accompanying  illustration.  It  will  be  noticed  that  the  cylinders, 
in  pairs,  are  placed  over  four  cranks,  by  which  arrangement  the 
makers  claim  that  they  can  give  the  most  even  turning  moment  of 
anygasentine  on  the  market.  No  water-coohng  is  used  for  the 
pistons,  valves  or  other  moving  parts,  thus  avoiding  any  danger  of 


KEARNEY  HIGHSPEED  RAILWAY. 
to  the  editor  of  the  electrician. 

Sir  :  I  beg  to  thank  you  for  kindly 
sending  me  a  copy  of  your  publication 
containing  a  notice  in  reference  to  my 
high-speed  railway. 

In  respect  to  your  criticism,  I  notice 
that  your  paper  is  the  only  one  which  realises  the  ditticulty 
to  1)3  overcome  ovv  ng  to  stress  on  the  top  rail  caused  by  a 
side  gale  of  wind.  This  is  a  more  important  factor  than 
any  other  .single  point  in  regard  to  the  safety  of  the  system, 
but  I  have  no  doubt  whatever  that  the  difficulty  can  be 
overcome  by  my  semi  circular  standard  construction,  which 
is  extraordinarily  rigid  for  its  weight.  So  long  as  the  gauge 
between  the  rails  does  not  vary  more  than  2  in.  (and  there 
is  no  reason  why  it  should)  my  special  form  of  guide  wheel 
provides  for  absolute  safety.        .-.■■  _~^ 

In  reference  to  your  last  remark  I  can  assure  you  that  no 
single  poitit  in  connection  with  the  involved  subject  of  rapid 
transit  has  escaped  my  notice. 

You  will,  no  doubt,  be  interested  to  hear  that  Col.  Yorke 
and  Col.  von  Donop,  both  of  the  Board  of  Trade,  accompanied 
by  Mr.  Foxlee,  M.I  C.E.,  have  inspected  my  working  model 
and  put  it  through  some  very  severe  tests,  including  running 
the  car  over  the  rails  at  an  actual  speed  of  22  miles  an  hour 
after  they  had  been  delibera'ely  distorted  to  a  considerable 
extent.  Thcfe  were  all  passed  without  a  hitch,  and  Col.  Yorke 
and  the  other  two  gentlemen  present  expressed  their  opinions 


1,000  U.U.r.    BkITISU    WESTI.VtiUUUSli   tiAS   EN(iIXE, 


breakage  of  pistons,  which  is  often  a  source  of  trouble  in  connection 
with  large  horizontal  engines.  Forced  lubrication  is  used  through- 
out, the  oil  pumps  being  in  duplicate,  and  these  can  be  examined 
and  the  cil  sieves  changed  whilst  the  engine  is  in  operation.  All 
valves  are  positively  operated  by  means  of  straight  push  rods 
actuated  directly  from  the  cam-shaft.  These  are  also  arranged 
with  adjustable  screws,  so  that  any  play  or  wear  can  be  taken  up  on 
these  valves,  whilst  the  engine  is  in  operation. 

The  installation  of  this  engine  may  be  said  to  mark  an  epoch  in 
the  gas-engine  industry,  as  we  understand  that  it  is  the  largest  ver- 
tical gas  engine  yet  manufactured  and  put  into  successful  operation. 

In  addition  to  the  five  Westin;,  house  engines  of  this  type  now  in- 
stalled at  the  Castner-Kellner  works,  three  of  750  b  h.p.  capacity 
have  been  supplied  to  Messrs.  Pilkington  P>ros.,  St.  Helens,  for  their 
glass  works,  and  one  of  750  b.h.p.  to  the  Hollins  Mill  Co.,  Marple, 
which  has  been  for  some  considerable  time  operating  their  cotton 
mill ;  also  visitors  to  the  Franco-British  Exhibition  will  have  noticed 
one  of  these  large  engines  in  the  right-hand  corner  of  the  Machinery 
Hall.  This  engine  runs  in  conjunction  with  a  Parsons  turbine, 
and  supplies  electric  current  to  the  Machinery  Hall,  so  that  those 
who  are  interested  in  gas-engine  work  will  have  the  opportunity  of 
inspecting  this  example  of  a  type  entirely  British,  both  in  design 
and  manufacture,  which  is  taking  a  premier  position  in  the  gas- 
engine  world  of  to- day. 
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PARLIAMENTARY  INTELLIGENCE. 

(Continued  from  page  411.) 

Continuing,  Mr.  Freeman  (for  London  County  Council)  said  :  The 
modification  that  had  been  proposed,  and  which  he  had  referred  to,  did 
not  entiiely  remove  the  Council's  objection.  The  Board  of  Trade  had 
stated  that  the3'  did  not  wish  to  have  the  power  of  approving  the  price 
to  be  paid  bj-  the  .Joint  Committee  for  companies'  works,  and  there- 
fore the  clause  ought  to  be  struck  out.  With  regard  to  clause  31,  which 
enabled  the  .Joint  Committee  to  enter  into  agreements  to  supply  energy 
to  authorised  distributors  and  lay  lines  or  works  for  the  purchaseof  such 
supply,  he  suggested  that  the  powers  might  be  modified  so  as  to 
enable  the  companies  to  do  this  themselves.  That  would  remove  the 
reason  which  Jlr.  Braithwaite  had  mentioned  as  justifying  the  forma- 
tion of  a  Joint  Committee — viz.,  that  the  Joint  Committee  could  do 
that  business  and  the  companies  could  not.  The  promoters  asked  in 
clause  12  for  extraordinary  powers,  which  were  unprecedented  in  the 
case  of  commercial  comjianies,  to  regulate  the  charges  of  all  distriliu- 
tors  in  the  area.  When  one  turned  to  clauses  38  and  43  it  was  per- 
fectly obvious  what  the  main  ol>ject  of  the  .Joint  Committee  was.  The 
first  clause  mentioned  referred  to  the  power  to  issue  £1.000,000  of 
stock,  to  be  redeemed  at  a  price  not  exceeding  £110.  The  effect  might 
be  that  they  might  i«sne  at  £75  or  £85  and  the  stock  might  be  subject 
to  be  redeemed  at  par  or  higher.  The  purchasing  authority  would  have 
to  pay  the  amount  to  redeem  the  stock,  and  a  sum  to  compensate  for 
loss  of  profit  if  the  purchase  took  place  in  1932,  and  the  value  of  the 
undertakings  which  might  have  been  acquired  Ijj'  the  Joint  Com- 
mittee. Under  the  bill,  before  the  amendment  had  been  made  tliat 
day,  such  companies'  undertakings  would  have  been  subject  to  the 
same  terms  as  the  Joint  Committee's  own  original  undertaking.  He 
understood  the  effect  of  the  alteration  was  that  it  still  left  this  distinc- 
tion :  Instead  of  the  companies'  propert3-  being  purch.asable.  as  under 
the  1888  Act,  at  the  "  then  value,"  it  came  under  the  same  principle  .as 
that  proposed  for  the  purchase  of  the  Joint  Committee's  property — 
viz  ,  of  making  good  tlie  amount  of  the  stock  issued  and  not  the  value 
of  the  property  itself.  Although  it  took  away  the  additional  20 years' 
lite,  it  still  made  it  so  much  to  the  interest  of  the  companies  to  be  pur- 
chased by  the  .Joint  Committee  that  it  was  almost  impassible  to  con- 
ceive a  condition  in  which  it  would  not  have  taken  place.  The  Council 
were  in  favour  of  the  equalisation  of  periods  of  purchase,  but  they 
were  strongly  in  favour  of  purchase  at  "  then  value." 

In  reply  to  the  Cii.mkmax  :  He  did  not  think  any  general  committee 
was  neces.sarv.  The  companies  could  raise  their  money  se])arately 
and  use  it  jointly  by  linking  up  their  mains.  He  proposed  that  all  the 
provisions  about  raising  stock  should  disappear.  'The  Council  still 
adhered  to  their  opinion,  expressed  some  time  ago,  that  the  most 
satisfactorv  solution  of  the  question  would  be  found  in  a  principal 
generating  station  in  a  favourable  situation.  He  suggested  that  this 
second  bill  (promoted  by  the  existing  companies)  should  be  practically 
confined  to  clauses  45  and  46,  which  provide  for  mutual  assistance  and 
co-operation  between  tlie  ccmipanics,  with  the  addition  of  the  consoli- 
dation of  the  purchase  of  the  companies'  undertakintfs.  All  the  Council 
wanted  in  that  respect  was  tlie  consolidation  of  tlie  purchase  as  pro- 
vided for  in  clause  43  on  the  basis  of  the  Electric  LiN'hting  Acts  — 
namely,  at  the  "then  value"— tliat  was  on  the  basis  of  the  1838  Act 
unchanged.  They  did  not  propose  to  oppo.se  the  first  bill  on  the  ground 
that  the  financial  prospects  were  not  suHiciently  favourable.  Tli.at 
was  a  matter  they  [iroposod  to  leave  to  the  Committee. 

In  reply  to  Lord  S.^NnKitsox  :  The  County  Council  were  strongly 
of  opinion  that  tlio  second  paragrapli  of  clause  45  (which  autliorised 
the  present  comimnics  to  provide  new,  enlarj^ed  or  extended  stations) 
should  be  omitted. 

Mr.  FiTz(;KKAi,t>,  in  liis  address  (which  comprised  his  re|)ly  on  the 
London  and  District  Bill  and  remarks  on  ijclialf  of  the  jiromotcrs  of 
tliat  bill  against  tlic  Joint  Ci)mniittce  Bill)  sai<l  the  former  bill  was 
opjjosed  by  local  authorities,  companies  and  the  two  County  Councils. 
Ten  of  the  34  local  authr)iiti('s  who  were  .•luthoriscd  distributors  had 
appeared  in  opposition,  and  the  City  of  Lonchm  and  City  of  West- 
minster Corjmrations  had  also  appeared  Mr.  BlcMiK^rliassctt  lia<l  .s.aid 
Westminster  were  in  favour  of  the  principle  of  the  bill.  What  they 
objected  to  were  clauses  52  and  73.  He  had  suggeste<l  a  moditicatioii 
of  clause  52  which  ho  believed  would  meet  the  views  of  London  Coinitv 
(Jouncil,  and  which,  he  hoped,  would  meet  Westminster  Council  also. 
Clause  73  eiiablci!  the  promoters  to  acMpiire  by  con.sont  and  with  the 
approbation  of  the  Board  of  Traih^  the  undertaking  of  any  .auth(>ri.><cd 
distributor.  Mr.  Blcimcrhassett  reciuireil  a  niodilicaltoii,  but  lu' 
(Mr.  Fit/.CJcruId)  thought  he  would  be  able  to  put  fcuward,  when 
the  clau.se  st.age  was  reached,  reoyons  why  the  modification  should 
not  be  grunted.  He  did  not  know  whether  the  (!ity  of  London 
were  against  the  principle  of  the  bill,  but  they  <lid  imt  want  any 
oloclric  main  laid  through  the  City.  That ,  again,  was  a  claiiH(M|nes 
tion.  The  opponition  of  the  distributors  was,  firstly,  that  tbi'V  did 
not  want  »  supply  in  bulk,  because  lliev  could  do  better  llicinHclvcs  ; 
and,  second  I V,  they  objcclcil  to  competition.  There  was  no  obliga 
tion  unflcr  the  bill  to  take  the  bulk  supply  uidess  they  HislK^d,  and 
Uioy  had  the  option,  under  tlio  Lonilon  anilUistrict  Bill,  of  taking  it 
at  lower  prices  than  any  jirevioiLsly  offered  in  a  bill  of  that  sorU  Ho 
would  have  thon^'ht  that  wa.s  an  option  of  tlio  greatest  value,  and  one 
of  which  the  rlislribulorswouM  avail  IhcmselvcH  to  a  vcx,v  large  extent. 
A  comparison  of  I  he  promoters' tallies  3,  9  and  10,  setting  out  the  works 
costs  of  the  authorised  distributors,  anil  the  inavimum  and  estimated 
price"  under  tlin  bill,  would  show  how  extremely  \aliuilil.'  that  i.pli..n 
was.  It  must  bolotliodistrlbutnrs'jiilvantagc  when  the  period  came  lor 
further  ox|)CiiditHio  of  capital,  to  take  (ho  iiilditional  Hiipply  they  re- 


quired from  a  large  central  station  instead  of  extending  their  works.  i  i 
The  second  point,  whicli  he  thought  was  reallj'  at  the  tx)ttom  of  all  \±\ 
the  opposition,  was  the  fear  of  competition.  It  became  essential  to  p{ 
consider  whether  the  competition  that  could  be  set  up  under  his  bill 
was  of  a  character  that  ought  to  be  prevented  or  oljstructed  liy  Parlia- 
ment. Local  authorities  who  owned  tramway's  could  take  current  for 
the  tramwa\'s  from  the  company  or  continue  to  supply  it  from  their 
own  works.  The  local  authorities'  power  supply  income  did  not  ex- 
ceed one-tenth  of  their  total  income,  so  that  nine-tenths  would  not  be 
subject  to  .any  competition.  It  had  been  suggested,  he  thought  by 
ilr.  Conacber.  that  the  promoters  would  lay  down  the  ordinary  distri- 
buting mains  of  a  lighting  company,  get  into  a  house  b}'  supplying  a 
I'adiator,  anrl  then  supply  the  house  for  lighting.  The  capital  powers 
would  not  enable  the  promoters  to  do  anything  of  the  k'nd,  and  the 
idea  that  thej'  could  supply  for  ordinary  lighting  purposes,  even  .at 
the  prices  mentioned  in  the  bill  as  their  maximum  prices,  was  abso- 
lutely absurd.  If  they  did  so  they  would  be  in  the  hands  of  a  liqui- 
dator in  a  short  period.  With  regard  to  the  objection  to  a  manufac- 
turer being  allowed  to  use  20  per  cent,  of  his  power  supply  for  light- 
ing, it  would  be  useless  to  offer  a  manufacturer  supply  for  power,  and 
tell  him  he  must  go  on  taking  his  supply  for  lighting  from  some  other 
company  or  local  authority,  and  this  had  been  recognised  in  every 
power  nill.  Up  to  the  present  he  had  not  heard  any  real  factJs 
jjut  before  their  lordships  showing  that  20  ner  cent,  was  an 
unreasonable  percentage  The  real  competition  was  for  power  for  con. 
sumers  of  250  kw.  and  over,  and  that  was  reasonable  competition. 
Why  were  not  large  manufactuiers  to  get  a  supply  at  the  cheapest 
rate?  Mr.  Conradi,  manager  for  ^'ickers,  Sons  &  Maxim,  said  his  com- 
pany's own  station  at  Erith  had  a  capacity  of  800  kw.,  and  they 
proposed  to  increase  to  1 ,550  kw.  They  were  also  taking  150  kw.  from 
Erith  Council.  He  said  "  there  would  be  a  very  considerable  saving 
if  they  took  their  power  from  the  company  at  the  prices  set  out  in  tiie 
bill  rather  than  generate  it  for  themselves.  It  would  pay  manufac 
turers  to  scrap  theii  plant  and  buy  from  the  company.''  In  objecting 
to  competition  the  objectors  lost  sight  altogether  of  the  interests  of 
the  manufacturers.  Tae  London  manufacturer  was  .at  a  disadvantage 
in  regard  to  cheaij  power  comjiared  with  others  in  the  provinces  and 
abroad.  He  thought  it  desirable  that  power  should  be  given  to 
enable  his  clients  to  supply  the  manufacturer  with  cheap  electricity 
without  any  question  of  getting  the  local  authorities'  consent.  Oppo- 
nents had  said,  in  effect:  "We  shall  be  ruined  by  competition,"  and 
then  they  said  :  "  We  cau  generate  as  cheaply  or  more  cheaply  than 
you  can."  Mr.  Highfield  had  put  in  figures  to  sho>v  that  his  company 
could  generate  more  cheaply  than  the  Power  Co.,  and  if  that  was  so 
what  fear  was  there  of  competition  ?  With  regard  to  com|)etition 
under  250  kw..  an  alteration,  with  which  he  wo\dd  deal  next  day,  had 
been  proposed  at  the  instance  of  the  L.C  C  Stepney  Council  whose 
works  costs  were  low  and  whose  station  was  well  situated,  as  far  as  a 
small  station  of  that  sort  could  be,  was  one  of  the  distributors  who 
agreed  in  1905  to  take  all  their  additional  supply  from  the  -VdminiiJtra- 
tive  Co.  if  the  company's  bill  had  pa.ssed,  and  Mr.  Williams  had  wanted 
to  know  whether  tlie  London  Hi,  District  Co.  would  agree  to  the  same 
terms.  Before  this  bill  got  to  the  other  House  he  had  no  doubt  Mr. 
Williams  would  have  presented  a  clause  showing  the  terms  on  which 
Stepney  would  take  a  future  supply  from  the  company.  The  case  in 
regard  to  competition  with  the  existing  companies  was  very  similar. 
Mr.  Balfour  Browne  had  said  that  wlieu  the  provisional  orders  of  his 
companies  had  been  granted  there  was  a  Parliamentary  bargain  which 
prevented  Parliament  passing  .a  power  bill  for  London,  but  there  was 
no  foun(hition  for  that  suggestion.  Parliament  gave  notice  to  every 
company  and  local  authority  takinga  provisioii.il  order  under  the  1882 
Act  that  tlie\'  would  or  might  be  sulijeci  to  competition  hereafter. 

The  CiiAiKM.vN  heri'  announced  that  the  (,'oinmitt.ee  did  not  wish  to 
hear  anything  further  about  the  Loudon  an<l  Uistrict  Bill,  except  with 
regard  to  the  purclia.se  clause  and  the  Kitsoii  clause,  or>  which  the  pro- 
moters wc  re  conferring  with  the  L  C.C.,  anil  .\lr.  Fit/.tierald  [ironiised 
to  report  the  result  of  the  negotiations  on  the  following  day. 

On  Tuesday  Mr  Fn'/.Gi:uAi.n  gave  particulars  of  the  clauses  which 
it  was  proposed  to  odd  and  the  alterations  proposed  to  be  made  in  the 
bill.  By  agreement  with  the  L.C  C.  it  was  proposed  to  strike  out 
sub-clause  3  of  clause  51  and  insert  a  sub-clause  pro\iding  that  elec- 
trical energy  shall  not  be  supplied  by  the  company  except  to  autho- 
risod  undertakers  or  proprietors  or  trustees  of  any  railway,  tramway, 
tramroad,  canal  or  navigation,  without  the  consent  of  the  authorised 
distributor,  that  such  consent  shall  not  be  unreasonably  rofusiod  or 
withheld,  and  (hat  if  any  ipiestion  ari-^e  as  to  whether  such  refusal  is 
unreasonable  it  .shall  be  dclcrinincd  by  the  Board  of  Tr.ade,  and  the 
cuii^cnl  .nhall  be  deemed  to  be  univasonably  refused  or  « itlilidd  if  the 
disi  ributor  isiiot  willing  and  in  a  position  to  give  the  requisite  supiily 
on  rca.sonable  terms  and  in  a  reasonable  time,  due  regard  being  paiil  to 
the  liinincial  circuinstanccs  and  capital  expenditure  of  the  distributor. 

Lord  LvTTON  :  Vou  leave  out  the  250  kw  power  users '- Yes,  wo 
have  given  way  on  that  point  at  the  instance  of  the  L.C.C.  In  this 
case  t liere  is  now  no  r<?forenco  to  users  of  power  above  250  k  w. 

The  i'maiuman  :  Tlicie  is  no  distinction  betwocn  users  ■■ver  250kw. 
and  those  under  f  -Nono  whatever.  The  chiuoe  is  similar  to  that  ill 
the  L.C.C.  Bill  of  last  year. 

Mr.  FiT/.liKKAl.i)  continued  :  Clause  61  provides  a  slidinit  scale 
which  the  L.(".C.  wish  to  have  introduced,  ami  lo  whicli  they 
agree.  Clause  b\  is  in  place  of  clause  64  and  pi-oviilos  that 
the  dividend  shall  not  in  any  year  exceed  the  stnndard  rate  of  fl 
per  cent,  on  the  capital  paid  up,  but    if  in  any  year  the  average  prir 


ibtaiiud  per  unit  i«  less  than  thi'  maximum  prices  for  the  ri's|MTtivi- 
kiiids  of  electrical  ciici'uy  .set  out  in  the  .second  .schodulo  by  1  per  ci-nt. 
or  inoro,  tho  dividend  llio  company  nro  nuthnrised  to  pay  iii.iy  lip  iiv 
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oreaseil  in  the  ratio  of  J  per  cent,  in  respect  of  every  1  per  cent.  l)j' 
which  the  averafie  price  has  been  below  the  maximum  prices,  and  the 
company  may  in  any  year  make  <;oo(l  any  deticicncy  in  any  previous 
diviilends  which  may  have  fallen  lielow  the  rate  wliicli  the  comp.uiy 
are  uiithori.^ed  to  pay,  hut  any  dirt'ereuce  between  the  rate  of  interest 
pnynble  out  of  capital  moneys  and  the  rate  of  dividend  authorised  shall 
not  Ikj  deeme<I  a  dctieicncy  whii'h  the  company  are  entitled  to  make  u|). 

Any  minimum  annual  sum  recei\ed  by  the  company  shall  not,  so  far 
IS  it  "exceeds  the  price  iiayable  for  electrical  cuerfry,  be  taken  into 
account  in  determininj;  the  amount  per  unit  received  for  current  and 
the  amount  of  dividend  payable  under  the  sliding  scale.  (The  last- 
mentioned  provision  refers  to  clause  67,  which  is  known  as  the  stand- 
by daii.se,  and  which  remains  in  the  liill.)  The  averajjo  price  .shall  be 
ascertained  by  dividing  the  total  receipts  from  .sale  of  current  durinj; 
iiiy  financial  year  liy  the  total  number  of  units  sold. 

Lord  \Vki.I!V  :  The  sinkiii<;  fund  will  go  out  altogether?— Yes. 

Mr.  Fitz(;kk.vi.i>  :  A  new  clause,  61.\,  is  added,  stating  that  tlie 
GOmiKiny  may,  bef' re  ascertaining  the  profits  available  for  dividend, 
set  apart  sums  reasonably  necessary  to  maintain  buildings,  plant, 
mains  andajiparatus  and  to  renew  the  same  when  necessary,  and  such 
sums  may  be  invested  in  any  trustee  securities,  and  any  dividends  or 
interest  arising  from  such  securities  may  be  invested  in  the  same  or 
like  .securities.  The  fund  shall  be  called  "the  maintenance  and  re- 
newal fund,"  and  the  sums  so  set  aside  shall  not  exceed  1^  per  cent, 
jicr  annum  on  the  capital  expenditure  of  the  company. 

In  reply  to  the  Ch.\ikman'  :  The  reserve  fund  still  goes  on  and  i.i  for 
dividend.  The  original  piu'chase  clause  goes  out  altogether  with  the 
pro|)Osed  amendments  on  it.  The  new  purchase  clause  is  to  be  substi- 
tuted and  it,  therefore,  Ijecomes  necessary  to  have  a  maintenance  anrl 
renewal  fund,  having  regard  to  the  sliding  scale.  A  new  clause  62 
which  is  the  ordinary  in-urance  clause  in  bills  containing  a  sliding 
fcalel  is  the  same  as  the  old  clau.se  62  except  that  it  is  limited  to  in- 
surance against  extraordinary  claims  and  demands,  the  cost  of  main- 
tenance and  renewal  of  plant  (included  in  the  original  clause  62) 
having  been  pro\ided  for  in  the  maintenance  and  renewal  clause 
alrtady  read.  A  new  clause,  62.1,  gives  power  to  create  a  reserve 
fund,  and  is  in  substitution  for  clause  63,  and  specifies  that  the  mone\' 
for  the  reserve  fund  can  only  be  taken  out  of  the  divisilile  profits 
which  the  'shareholders  otherwise  may  be  entitled  to  divide.  It 
enables  the  company,  instead  of  dividing  the  full  profits,  to  carry  a 
portion  of  them  to  reserve,  and  to  use  such  reser\'e  afterwards  in 
milking  up  the  profits  to  the  standard  rate  in  any  3-ear.  A  new  chiuse, 
62r..  [irovides  that  any  sum  applicable  for  dividend  in  any  year, 
and  not  applying  to  any  otlier  purpose  authorised  by  the  act,  may 
lie  carried  to  the  benefit  of  revenue  for  the  needs  of  the  following 
year. 

The  purchase  clause  would  now  read  ;  "The  undertaking  of  the 
"  company  shall  lie  liable  to  purchase  by  any  Counfy  Council  or  joint 
"  committee  of  County  Councils,  body  of  trustees,  or  other  public 
"  authority  or  body  who  maj-  be  authorised  b}'  Parliament  to  purchase 
"  the  undertaking,  hereinafter  called  the  purchasing  body,  on  and  sub- 
"  ject  to  the  following  terms  and  conditions— that  is  to  say,  the  pur- 
"  chasing  body  may,  on  giving  not  less  than  12  months'  previous 
"  notice  in  writing  to  the  company  of  their  intention  to  acquire 
"  the  undertaking,  purchase  the  same  at  the  expiration  of  the  3'ear 
"  1931,  or  at  the  expiration  of  each  subsequent  period  of  10  years  upon 
"  the  terms  of  the  purchasing  body  paying  to  the  company  the  then 
"  value  of  all  lands,  buddings,  works,  material  and  plant  of  the  com- 
"  pany,  and  in  the  event  of  the  purchase  being  made  at  the  expiration 
"  of  the  year  1931,  or  the  year  1941,  or  the  year  1951,  also  paying  to 
"  the  company,  in  addition  to  such  sums  as  aforesaid,  compensation 
"  in  respect  of  the  loss  sustained  by  the  company  by  reason  of  such 
"purchase  taking  place  at  the  expiration  of  the  year  1931,  or 
"  the  year  1941,  or  the  year  1951,  as  the  case  may  be,  instead  of  at  the 
"  expiration  of  the  year  1961.''  1931  is  the  year  under  whicli  nearly 
all  the  London  companies  are  purchasable  under  the  general  acts. 

Mr.  Fkekm.vn  ;  The  questiou  wiiether  the  L.C.C.  should  be  si)ecific- 
ally  nientioned  as  the  purchasing  authority  is  the  onlj'  outstanding 
point.  The  promoters  have  not  inserted  it,  and  I  am  going  to  ask  the 
Committee  to  insert  it. 

Mr.  Fit/.(;er.\li)  :  The  purchase  clause  goes  to  provide  that  "the 
"  value  of  the  lands,  buildings,  works,  mater  iai  and  plant  shall  in 
"  case  of  diH'erence  be  determined  by  .arbitration,  and  shall  be  deemed 
"  to  be  the  fair  market  value  at  the  time  of  the  purchase,  with  due 
"  regard  to  their  condition  and  their  suitability  for  the  purposes  of  the 
"  undertaking,  and  that  any  additional  payment  in  respect  of  goodwill 
"  or  loss  of  future  profits  or  any  similar  consideration  .shall  also  be 
"  determined  by  arbitration  in  the  manner  provided  in  the  Lands 
"  Clauses  Act.  From  and  after  the  date  of  such  purchase  all 
"  lands,  buildings,  works,  material  and  plant  shall  vest  in  the 
"  purchasing  body,  free  of  mortgages  or  obligations,  but  any 
"  debts,  &c.,  due  to  the  company  or  investments  or  mnnejs  repre- 
"  sentiiig  the  insurance,  maintenance  and  renewal  and  reserve 
"  funds  shall  remain  the  property  of  the  company."  There  is  no 
question  of  10  [ler  cent,  premium,  as  in  the  original  purchase  clause. 
The  promoters  feel  that  inserting  the  name  of  the  L.C.C.  as  the 
purchasing  authority  wouhl  create  great  difficulties  in  the  political 
sen.se.  The  other  County  (^'ouncils  would  object.  The  outside 
County  Councils  were  not  willing  to  .allow  the  L.C.C  to  become  the 
water  supply  authority  within  their  areas,  and  therefore  when  the 
|>urcha.se  of  the  water  companies  took  place  the  Government  Bill,  as 
eventually  carried,  set  up,  not  the  L.CC,  but  a  special  body- the 
Metropolitan  Water  Board— as  the  authority.  Wo  submit  that  it  is 
better  to  allow  that  matter  (the  i>urcha.sing  anthcirity)  in  the  prcseiu 
case  tobe  ilealt  with  liy  ]\irlianiciil  when  tlii-(|Ueslion  arises,  nlthough 


it  makes  no  difference  to  the  District  Co.  who  pays  the  money.  There 
is  one  other  clause  (vi/.,  clause  66,  relating  to  the  revision  of  prices) 
which  is  modified  so  as  to  provide  that  the  Board  of  Trade,  after  five 
years  fnun  the  passing  of  the  act,  may,  on  tiie  application  of  the  com- 
l.iiny  or  the  L.t!.C.  or  any  authoriscil  undertaker  in  the  area  or  of  20 
or  more  persons  to  whom  electricity  is  su|iplied  by  the  company, 
revi.se  the  ma.\imum  ]>rices,  and  at  the  expiration  of  10  years,  on  like 
application,  revi.se  the  relation  of  prices  and  dividends,  and  they  shall, 
so  far  as  ]nacticable,  provide  that  the  sur[)lus  profits  shall  be  divided 
amongst  the  sh.ireholders  and  the  distributors  and  consumers.  This 
has  been  agreed  to  by  the  L.C.C. 

Mr.  Fit/.Gcrald  went  on  to  saj'  the  promoters  had  no  objection  to 
the  L.C.C.  perse  as  the  purchasing  authority,  but  naming  them  in  the 
bill  as  the  purchasing  authority  might  cause  diliiculty.  There  was  a 
fresh  clause  in  substitution  for  clause  75,  providing  that  if  the  com- 
pany had  not  snbstanti.ally  commenced  their  works  in  two  years  from 
the  passing  of  the  act,  or  if  they  had  not  £603,000  of  capital  sub- 
scribed within  12  months,  their  powers  should  ce.a.sc.  Tl-.ere  might 
be  a  few  other  words  to  add,  but  that  was  the  skeleton  clause. 

In  regard  to  the  .loint  Committee  Bill,  he  could  not  regard  it  as  a 
serious  attempt  to  deal  with  the  problem  of  electric  supply  for  Lon- 
don. It  was  not  a  bu.sines.slike  or  workable  proposal,  but  an  attempt  to 
occupy  the  ground  which  would  leave  matters  much  as  they  were  at 
present.  It  was  proposed  that  the  .Joint  Committee  should  be  com- 
posed, in  the  first  instance,  of  the  chairmen  of  the  eight  companies 
promoting  the  bill,  but  besides  one  vote  which  each  member  of  the 
Committee  had  a  hundred  votes  were  to  be  divided  between  the  six  com- 
panies guaranteeing  the  capital,  and  those  companies  would  have  con- 
trol of  the  voting  power.  It  was  pro()osed  to  add  two  members  from 
the  L.C.C,  but  the  L.C.C.  had  no  desire  to  be  members.  Other  com- 
panies or  local  authorities  being  authorised  distriljutors  might  come 
in.  and  that  might  add  20  or  30  members,  but  the  voting  power 
would  remain  in  the  hands  of  the  six  companies.  The  only  way 
the  authorised  distributors  c  ndd  exercise  any  influence  would  be 
bj' constantly  appealing  to  the  standing  arbitrator.  Was  that  really 
a  businesslike  or  serious  proceeding  ?  There  \\  as  no  probability  of 
local  authorities  coming  in  and  being  members  under  such  circum- 
stances. The  companies  themselves  would  not  be  a  very  happy  family, 
as  the}'  were  engaged  in  the  most  active  competition  and  had  the  most 
divergent  interests  in  the  supply  of  electricity  throughout  London. 
What  were  they  going  to  do  ?  They  were  going  to  make  use  of  the 
existing  stations  and  plant.  Of  the  six  stations  they  indicated  that 
thev  iniCTbt  use,  Bow  and  Bankside  stations  were  purchasable  by  the 
City  of  London  in  1914.  Therefore,  in  1914  Bow  and  Bankside  would 
disapije.ar.  Deptford  and  Blackv\-all  stations  had  been  vouched  as  suit- 
able for  power  supply,  but  neither  of  those  sites  was  authorised  by 
Act  of  Parliament  as  :i  site  for  a  generating  station,  and  if  the  works 
were  increased  so  as  to  create  a  nuisance  they  could  be  stopped  by  in- 
junction. Further,  if  the  clause  asked  for  by  the  Commissioners  of 
Works  were  inserted  neither  of  those  stations  could  be  enlarged  except 
by  an  Act  of  Parliament.  The  rejjort  of  the  Commissioners  of  Works 
liad  been  sent  to  the  Committee  six  weeks  ago,  but  the  promoters  had 
not  given  any  definite  answer  as  to  whether  thej-  were  going  to  insert 
the  clause  asked  for. 

The  Cuair:m.ix  :  The  promoters  agreed  with  four  points  out  of  five. 

Mr.  B.iLForR  Browne  :  And  the  fifth  is  under  discussion  at  the 
present  time. 

Mr.  FitzGer.\li)  :  That  left  'Wandsworth  and  Willesden.  W^ands- 
worth  station  was  a  small  site  of  IJ  acres,  and  was  not  capable  of  ex- 
tension. Coal  had  to  be  got  to  it  by  barges,  and  it  was  useless  for 
power  supply  for  London.  Willesden  had  to  get  their  coal  by  rail,  and 
it  could  never  become  a  station  from  which  cheap  power  could  lie  sup- 
plied for  any  large  district  in  London.  The  Charing  Cross  Co.  gave 
only  one  bulk  suppl}',  being  unable  to  get  more  because  of  the  prices 
they  charged.  The  Joint  Committee  were  going  to  begin  by  using 
their  lO.CiCO  kw.  of  spare  plant,  which  was  in  four  stations,  but  the 
systems  of  generation  at  all  tliose  stations  were  different  either  in 
voltage  or  periodicity.  If  they  got  to  the  position  of  being  able  to  put 
in  new  plant  it  was  to  be  put  in  existing  stations,  was  to  be  the  )ii"o- 
pertv  of  the  .Joint  Committee,  and  was  to  be  worked  by  the  companies. 
This  did  not  .seem  a  very  workable  method  of  setting  about  power 
supply.  It  was  with  such  small  units  as  750  kw.  gas-driven  sets  that 
Mr.  Highfield  projiosed  to  supply  bulk  demand  and  power  demand  in 
London,  but  there  was  the  gravest  doubt  whether  supply  from  gas 
plant  would  he  a  commerci.-d  success  At  the  only  [ilace  where  it  had 
l)een  tried  on  a  large  scale— Johannesburg— it  hafl  been  a  complete 
failure.  Mr.  Fladgate  had  told  his  shareholders  that  no  further 
generation  of  electricity  was  required  at  the  present  time,  and 
that  there  was  no  intention  of  raising  a  million,  or  anything  like  a 
million,  at  once,  and  the  shareholders  on  that  basis  gave  their  consent 
to  the  "uarantee  for  their  share  of  the  caiiital  of  the  Joint  Committee. 
The  scKeme  was  by  no  meas  a  new  one  ;  it  was  brought  forward  in 
19l6,  and  the  answer  of  Mr.  Luke  White's  Committee  was  that  they 
were  of  opinion  that  the  best  means  of  providing  supply  of  electrical 
energy  in  liulk,  and  for  power  and  motive  purposes,  was  by  one  large 
incUrs"ive  scheme  extending,  not  only  over  the  entire  County  of 
London,  but  also  to  adjoining  boroughs  and  districts.  In  1908,  again, 
the  same  patchwork  .scheme  was  seriously  put  forward  as  a  solution  of 
the  problem.  What  possible  right  had  the  companies  to  fix  prices  (as 
they  proposed  in  clause  42)  for  other  distributors,  and  what  right  had 
they  to  ask  the  Committee  to  alter  the  provisions  for  the  purchase  of 
undertakings  and  tlie  terms  and  conditions  under  which  they  had 
been  authorised,  without  the  consent  of  the  local  authorities  who  had 
the  right  to  purcha.se  in  1931  ?  If  the  Committee  gave  the  companies 
powcrto  supply  each  other  (to  which  the  Board  of  Trade  suggested 
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clause  '55  should  be  limited)  they  would  be  doing  everj-thing  for  wliicli 
the  promoters  had  any  case. 

Mr.  Freeman  was  asked  by  the  Chairman  to  explain  the  reference 
he  had  made  to  the  consolidation  of  the  purchase  of  the  various  com- 
panies, and  said  the  L.C.C.  wanted  consolidation  as  provided  in 
clause  43  of  the  Joint  Committee  Bill,  and  as  provided  by  the  Electric 
Lighting  Acts — viz..  at  the  "then  value."  At  present  the  local 
authority  had  only  the  right  to  jiurchase  so  much  of  an  undertaking 
as  lay  within  its  own  domain.  The  L.C.C.  wished  to  keep  ali\-e  that 
portion  of  the  bill  which  enabled  generating  stations  to  be  purchased 
by  the  central  jjurchasing  authority,  taking  for  example  the  L.C.C, 
and  they  considered  that  an  extremely  valuable  part  of  the  bill  in  the 
public  interest,  because  otherwise  the  purchasing  powers  of  the  sepa- 
rate authorities  to  purchase  separate  parts  of  undertakings  in  their 
own  domain  would  be  of  little  value.  They  vanted  the  purchasing 
authority  to  be  able  to  purchase  the  whole  thing  en  bloc,  but  without 
any  joint  committee,  at  the  "  then  value."  The  advantage  would  be 
that  the  whole  of  the  generating  machinery  of  the  company  which  was 
going  to  be  purchased  would  be  in  one  h.and,  whereas  at  present  local 
authorities  could  not  purchase  stations  because  they  were  in  the 
domain  of  other  authorities,  and  the  distributing  ]ilant  was  of  no  use 
without  the  generating  nor  the  generating  without  the  distributing. 
Purchase  inider  existing  conditions  was  illu.sory. 

Mr.  Freeman  handed  in  a  table  showing  where  one  company  supplies  in 
several  boroughs  and  where  one  borough  is  supplied  by  several  companies. 
Mr.  B.iLFOUR  Browse  (in  his  reply  on  behalf  of  the  promoters  of  the 
Joint  Committee  Bill)  said  nothing  could  have  suited  his  purpose  better 
than  Mr.  Freeman's  table  and  remarks.  What  turned  an  illusory  pur- 
chase into  a  real  and  practical  purchase  was  not  a  clause  of  the  County 
Council.  It  was  clause  43  of  the  .Joint  Committee  Bill.  The  table 
showed  the  impossibility  of  solving  the  problem  of  unification  without 
some  such  bill.  It  meant  that  the  L.C.C.  desired  to  have  his  clause  43. 
which  made  essential  the  existence  of  a  joint  committee.  Mr.  Fitz- 
Gerald  had  started  by  saying  that  the  Joint  Committee  Rill  did  not  solve 
the  problem,  but  he  would  try  and  prove  that  it  did  and  that  the  other 
bill  did  not.  The  principle  of  the  bill  was  first  to  develop  the  existing 
properties  to  the  fidl.  Mr.  Luke  White's  Committee  had  said  that  due 
consideration  should  be  given  to  the  fact  that  local  authorities  and  other 
distributors  had  expended  a  great  amount  of  capital  and  that  any  bill 
ought  to  uphold,  in  a  reasonable  manner,  the  interests  of  authorised 
distributors.  He  asked  their  Lordships  to  say  that  was  right  not  only 
for  the  companies  but  also  for  the  local  authorities.  It  was  monstrous 
that  local  authorities,  who  had  spent  the  ratepayers"  money,  should  be 
subjected  to  competition  like  that  of  the  District  Company.  His  friends 
had  not  read  the  words  of  the  1888  .\ct  properly.  It  stated  that  under- 
takers should  not  hinder  or  restrict  the  granting  of  licences  or  provisional 
orders  to  the  local  authorities  or  other  companies  in  the  same  areas,  but 
that  referred  to  com|ietition  under  similar  conditions.  There  was  not 
one  word  to  apply  to  a  scheme  like  that,  which  was  to  deal  with  every 
area  in  London.  Where  permission  had  been  given  to  tw'o  companies 
to  supply  in  one  area  they  were  both  inider  the  same  disabilities,  they 
were  comj)cting  on  fair  terms,  and  were  subject  to  purchase  at  the  same 
period — in  1032,  but  the  District  Bill  dealt  with  a  competitor  who  was 
to  compete  in  every  part  of  London,  who  tried  to  take  ;i\vay  the  com- 
panies' customers  and  would  be  working  imdcr  entirely  diljercnt  con- 
ditions. With  regard  to  the  supjily  to  authorised  distributors  the  bills 
were  on  all  fours,  but  he  had  called  his  engineers  and  shown  that  u|)  to 
the  demand  of  2.5.000  kw.  they  could  supply  more  cheaply  than  the 
District  Comjiany,  who,  although  they  had  all  tlieir  engineers  present, 
dared  not  put  in  one  man  to  deny  that.  His  clients  wanted  the  autho- 
ised  distributors  to  go  on  as  they  were,  but  to  give  them  a  chea])  supply 
so  that  they  might  retail  it.  They  were  not  seeking  to  take  away  tlic 
customers  of  any  company  or  local  authority.  .Mr.  Dclicnli.im  (M.iry- 
Icbone)  said  he  approved  the  |)riuci|)les  of  the  ,loint  Committee  Bill,  but 
did  not  think  it  could  be  cfTccted  without  compulsion,  yet  his  friends  had 
sneered  at  them  because  they  were  putting  in  a  ))rovision  that  every  dis- 
tributor should  supply  cheap  electricity.  The  Westminster  Council's 
attitude  was  answered  by  Mr.  Freeman's  last  remarks  and  by  thcCounty 
Council's  table,  because  Westminster  was  not  in  a  position  to-tbiy  to 
exercise  its  jiurcha.xc  powers,  and  Westminster's  position  was  foinidcd 
on  an  entire  mistake  as  to  its  rights.  If  Ihcv  tried  to  exercise  their  powers 
of  p\irchnse  under  their  j)rescnt  .Act  they  would  be  in  a  worse  position 
than  Marylebone — they  would  have  to  pay  compensation  for  severance. 
not  to  one  company  but  to  three,  the  Metropolitan,  the  London  KIcclric. 
and  the  Charing  Cross,  and  if  they  only  bought  one  they  wouUI  be  in 
competition  with  the  r)ther  two.  and  it  would  very  likely  turn  out  a  bail 
speculation.  The  .Joint  Committee  woidd  give  Westminster  a  pracliral 
purchasing  clause.  If  the  piirchnsing  l)0(ly  appnintcd  by  I'arliami'nl 
jjurchascrl  tlif  whole  undr-rtaking  of  the  .Iniiit  Coniuiitlce  and  the  iiuu- 
panics,  WestminHlcr  woulil  have  a  right  to  buy  bark  all  the  ilislribuliug 
mains  and  apparatus  in  its  own  arr-a  without  any  severance  r-iause.  The 
purchase  was  not  in  his  interest  ;  it  would  lie  better  to  be  like  any  olliir 
power  company  without  any  pur<ha.se  clauso.  but  Parliament  hail  indi 
cated  that  it  wanted  n  purchasing  clause  and  the  olTer  (hey  hnil  made  had 
met  with  the  County  Cnunril'H  approval.  The  period  of  the  Dislric  I  Hill 
had  Ijeen  that  day  extended  to  iniil,  and  that  nu-ant  they  woulil  nuikc 
more  out  of  the  public.  He  was  jirepareil  to  sell  the  .biiiil  Couiniitlii's 
undertaking  in  MI3I.  and  tin-  undertakings  that  existiil  to  rlay  wonld  be 
sold  without  any  goodwill,  but  with  regard  to  the  tl.tMKI.OIK)  they  wire 
going  to  raise  lie'asked  their  Lordsliips  (o  say  if  tlicy  bad  to  part  willi 
thai  at  the  same'liMU'  they  should  be  paid  the  goodwill  (heyTwere  losing 
bciween  litSI  and  11152.  With  regard  to  Mr.  Kreeman's  unggeslioiiH. 
BOe.  45,  in  vnrlouH  ways,  did  not  do  what  they  wanted,  It  arranged  for 


coupling  up  companies,  but  they  desired  to  couple  up  not  only  com- 
panies but  local  authorities,  and  they  also  wanted  to  sujjply  the  urban  L 
districts  in  London,  which  sec.  4.5  would  not  allow  them  to  do,  nor  would  P 
it  allow  them  to  use  spare  lands  for  extension  of  stations,  nor  to  lay 
circular  mams  for  supplying  energy  to  one  another.  He  asked  their 
Lordshi])s  to  come  to  the  conclusion  that  the  essential  part  of  their  scheme 
was  the  Joint  Committee.  If  there  was  not  a  Joint  Committee  there 
would  not  be  compulsory  supply,  as  the  companies  were  not  boiuul  to 
give  it.  The  compulsion  would  be  upon  the  committee  to  give  a  supply, 
but  there  was  no  compulsion  of  the  customer  to  take  it.  The  comment  on 
clause  45  in  the  Board  of  Trade  report  had  been  read,  but  the  second 
paragraph,  which  said  that  the  criticism  was  not  intended  to  be  used  in 
the  way  it  had  been  used,  had  not  been  read.  The  second  paragraph 
said  :  "  The  present  report  does  not  deal  with  the  general  question  of 
policy  raised  by  these  proposals,  but  only  with  the  details  of  the  clauses." 
There  was  another  paragraph  in  which  the  Board  of  Trade  said  they  did 
not  want  the  burden  put  upon  them  of  deciding  upon  the  transfer  of 
undertakings,  but  there  was  to-day  a  provision  that  an  Order  should  not 
be  transferred  without  the  consent  of  the  Board  of  Trade,  and  they  were 
exercising  that  function  every  day,  and  he  asked  the  Committee  to  say 
it  was  in  the  interest  of  the  public  that  the  Board  of  Trade  should  do  as 
they  had  proposed.  If  the  companies  would  be  all  struggUng  and  (juarrel- 
ling  amongst  themselves  on  the  Joint  Committee,  as  Mr.  FitzGerald  pre- 
dicted, the  local  authorities  woidd  have  the  more  weight  on  the  Joint 
Committee.  Clause  45  would  not  give  power  to  lay  mains  through  uiter- 
vening  authorities'  areas,  but  in  the  bill  as  projjosed  they  had  power  for 
the  .Joint  Committee  to  lay  mains  anywhere.  Jlr.  FitzGerald  had  said 
there  would  be  constant  appeals  to  the  standing  arbitrator,  but  in  the 
case  of  railways,  harbour  and  dock  boards,  and  conservancies,  the  same 
principle  was  followed,  and  there  was  no  friction.  With  regard  to  the 
Joint  Committee's  stations,  Dejitford  had  been  carrying  on  its  business 
for  19  years,  and  had  never  yet  been  stopped  for  nuisance,  and  Mr. 
Parshall  had  said  that  Bankside  possessed  every  facility  that  could  be 
given  to  a  power  station.  The  statement  that  the  Charing  Cross  Company 
only  offered  oirrent  at  2d.  was  entirely  \vrong.  Mr.  Scale  said  they 
supplied  at  West  Ham  at  £4  per  kw.  and  id.  per  unit,  at  Pojilar  £4  and 
0-33d..  and  at  Stepney  they  offered  £3  and  6-4d.  ;  therefore  it  was  not  the 
price  that  prevented  the  supply  being  taken,  but  the  diflicidty  of  getting 
the  local  authorities  to  give  up  those  jealousies  which  had  been  spoken 
of.  They  wanted  to  be  masters  m  their  own  houses,  and  the  Joint  Com- 
mittee scheme,  giving  equal  votes,  would  settle  that.  A  criticism  had 
been  raised  with  regard  to  gas  plant.  Mr.  Highfield  had  stated  that  it 
was  working  successfidly  at  Essen,  and  that  there  was  iio  doubt  it  would 
come  into  use  for  electricity  supply.  There  was  no  doubt  that,  for  the 
solid  ))art  of  the  load,  the  gas  engine  would  be  used  in  the  early  future. 
Gas  engine  costs  were  higher  originally,  hut  it  was  more  economical  in 
working.  They  \vere  spending  £30.000  at  one  of  the  Charing  Cross  Com- 
pany's stations  for  that  kmd  of  ])lant.  His  friend  had  ]ilaced  great 
weight  vipon  what  Mr.  Fladgate  said  to  his  shareholders — that  there  was 
enough  electricity  )iroduced.  It  was  a  fact.  Mr.  Hammond's  tables 
showed  that  there  were  84.000  kw.  surplus  produi'cd.  and  the  promoters 
of  the  .Joint  Committee  Hill  bad  |nit  in  .i  table  showing  the  enormous 
amount  of  spares  at  the  present  time  which  it  was  desirable  to  coujile  up. 
Mr.  FitzGerald  had  asked  what  business  the  companies  had  to  force  the 
local  authorities  to  supply  at  a  certain  |U'ice.  but  what  right  had  he  even 
to  come  and  criticise  it.  He  was  not  even  a  con\]iany.  Mr.  Freeman 
had  asked  that  the  provision  in  the  bill  that  the  Board  of  Trade  shoidd 
approve  transfers  of  undertakings  shouUl  he  struck  out.  as  the  Board  did 
not  want  the  duty,  but  Parliament  had  a  right  to  jiut  duties  upon  the 
Hoard  of  Trade.  Clause  37  of  this  bill  said  they  could  only  supply  in  an 
area  where  there  was  a  bulk  sujiply  company  with  the  company's  consent, 
but  the  London  &  District  Company  wanted  to  supjily  in  suih  an  area 
without  consent.  Mr.  FitzGerald  had  said  the  real  object  of  the  com- 
mittee «as  financial,  which  was,  in  a  sense,  true.  They  wanted  to  raise 
numey  as  cheaply  as  possible,  so  that  the  consumer  woidd  ]iay  le.ss.  No 
(UK'  company  could  raise  the  cajiital  necessary,  but  by  the  combination 
of  the  companies  there  would  be  no  difficulty  in  raising  the  capital,  prob- 
ably at  4  per  cent.  With  regard  to  the  suggestion  that  they  might 
i.ssue  at  75  and  get  the  ca])ital  back  at  p.ir.  he  woidd  agree  that  they  should 
not  i.ssue  at  less  than  !)5.  and  they  might  be  able  to  i.ssue  4  ]icr  cent,  slock 
al  a  little  over  par.  The  only  )iowcr  of  transfer  they  took  was  to  transfer 
generating  stations  and  works  coniicclcd  therewith,  and  not  "  under- 
takings." as  Mr.  Freeman  put  it.  If  the  London  &  District  Bill  were 
passed  and  also  the  .loint  Committee  Bill  he  would  still  h.ive  no  difticulty 
in  raising  the  £1.000.000  by  the  guarantee  of  the  lompanies,  but  the  com- 
panies would  not  guarantee  unless  they  foriiu'd  a  .loint  Committee  and 
liad  control  of  the  undertaking.  If  the  financial  clauses  were  deleted  it 
woiiM  neither  be  fair  nor  in  conformity  wilh  the  I'arliainenlaiy  liargain 
uliich  gave  the  companies  42  years,  at  I  heir  own  inslig.ilion.  in  IHSS.  in 
laili-r  thai  (licy  might  recoup  their  capital,  .lud  only  subjeclcil  iheni  to 
one  kind  of  compel  ition.  \'i/...  by  persons  under  the  same  disabilities  as 
themselves.  If  the  Commillci-  .iiithorised  a  ni'W  company  and  left  the 
prescnl  companies  under  those  disabilities  the  companies  would  be 
liaiidcd  over  bound  hand  and  foot.      It  was  no  use  his  taking  the  purchase 

I  l.iiise  without  the  other  ciuulilions  as  to  the  existen >f  the  , loint  Com- 

miltee  and  llie  power  of  Ibi-  .loint  Coniinillee  to  raise  Ihe  capital,  and 
for  those  conditions  he  was  willing  to  give  the  purchase  clause  Mr.  Free- 
man approved.  The  real  solution  of  the  problem  was  I o  use,  as  far  as 
lliey  could,  the  existing  plant,  siippliuuent  il  where  necessary  on  sites 
alreaily  aei|iiireii.  ami  at  the  same  lime  secure  to  the  public  thai  local 
aiilliorilies  minlil  join  I  he. loint  Com  mil  lee  a  nil.  with  I  he  consent  of  Parlia- 
ment, subscribe  and  become  guarantors.  This  eombinalion  would  he  of 
a  seini-pnblie  charaeli-r,  and  would  be  in  the  iiiteresis  of  llio  public. 
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In  ivfiard  lo  the  Uislriit  Bill  .Mr.  Ball'our  Browne  said  the  £»(H),0(H» 
to  bo  paid  as  interest  diirini;  cuiistniction  of  works  (under  the  District 
Bill),  and  whieh  they  asked  to  Ik'  aUowed  to  spend  in  order  to  get  on  their 
lejfs.  would  he  a  burden  hung  round  their  neeks  for  all  time.  Security 
>f  siipplv  \^'as  everything,  antl  in  the  .loiiit  Conunittee  Bill  thai  was  one 
'I  the  most  inijiortant  features.  Thi'  l)istri<!  Hill  promoters  wanted  lo 
l.ike  from  the  existing  distrihntors  street  lighting  aiul  lighting  obtained 
bv  customers  from  the  20  ])er  cent,  (whieh  was  equal  to  80  per  cent,  if 
inetallie  filament  lamps  were  used)  of  their  ])ower  demand.  He  would 
jsk  their  Lordships  not  to  allow  that.  It  was  an  extraordinay  thing  that 
.It  the  end  of  the  ease  a  totally  now  bill  should  be  submitted.  The  so- 
calleii  sliding  scale  was  not  a  sliding  scale.  The  8  ^ler  cent,  flividenil  was 
not  (according  to  the  present  wording  of  the  clause)  a  standard  diviilenil 
but  a  maximum  diviileiid.  The  sliding  scale  was  one  that  only  worked 
vine  way  and  theiv  was  no  decrease  of  dividend  provided  for.  There  was 
not  even  a  maximum  divitleiid  if.  as  provided  by  the  new  clauses,  the 
company  may  in  any  year  make  good  any  deficiency  in  previous  divi- 
dends. In  no  sliding  scale  ever  passed  by  Parliament  had  the  making 
up  of  back  diviilends  been  allowed.  The  company  may  set  apart  sums 
for  maintenance  and  renewals,  insm'ance  and  reserve  funds,  but  there 
was  nothing  obligatory.  If  the  Committee  gave  the  District  Comjiany 
the  extension  of  time  to  19(il  he  presumed  they  would  give  it  to  the  Joint 
Comn\ittee  also.  There  was  no  doubt  the  promotion  of  the  Adminis- 
trative Bill  of  1!>05  did  good.  It  \\'akened  up  the  companies  and  local 
authorities  to  meet  the  jiower  demand,  and  they  had  met  it,  and  there- 
fore when  the  companies  came  forward  and  said  they  would  go  further, 
raise  the  money  and  supply  electricity  at  a  cheaper  rate  than  the  new 
company  he  asked  their  Lordships  to  say  Parliament  would  trust  them, 
and  he  ventured  to  say  their  scheme  wa.s,  certainly  for  the  next  six  or 
seven  years,  the  best  .solution  of  the  (piestion  of  cheap  supply  for  London. 

THE  COMMITTEE'S  DECISION. 
The  Losdox  &  District  Electricity  Supply  Bill,  1908. 

On  Wednesday,  the  Ch.\irm.4N  announced  that  the  Committee  had 
decided  that  the  London  &  District  Bill  could  proceed,  on  the  a.ssumption 
that  the  cessor  clause  in  substitution  for  clause  7.5,  the  full  text  of  which 
the  Committee  had  not  seen,  was  satisfactory.  The  Committee  were 
of  opinion  that  it  should  be  provided  in  the  bill  that  a  larger  proportion 
than  one-tifth  of  the  f(iOO,000  mentioned  in  clauses  9  and  10  to  be  sub- 
scribed ui  the  first  instance  should  be  actually  i^aid  uj)  within  12  months. 
In  regard  to  clause  52,  sub-sec.  2,  the  Committee  would  wish  to  consider, 
when  this  came  under  consideration,  whether  any  modification  of  the 
20  per  cent,  limit  allowed  for  lighting  should  be  made.  As  regarded  the 
new  clause,  blA.  the  Committee  would  wish  to  consider  whether  some 
contribution  to  the  renewals  fund  should  not,  in  certain  circumstances, 
be  made  obligatory.  In  regard  to  new  clause  (31,  sub-.sec.  5,  the  Com- 
mittee desired  to  poiiit  out  that  in  the  second  schedule  of  the  bill  three 
different  kinds  of  electrical  energy  were  specified  with  three  maximum 
|)rices.  There  would  seem  to  be  considerable  difficulty  in  making  a 
comparison  with  a  single  average  price.  The  Committee  wished  this 
point  to  be  considered  in  the  dLscussion  of  this  clause.  Lord  Wclby  had 
received  a  letter  from  the  Smoke  Abatement  Society,  which  would  be 
read  and  put  on  the  notes.  The  Committee  wished  to  consider  the  points 
raised  by  the  society  when  clause  3  came  under  examination. 

Lord  Welby  read  the  letter  from  the  Smoke  Abatement  Society,  in 
which  it  was  pointed  out  that  under  sec.  3  of  the  bdl  the  company  would 
not  be  subject  to  sec.  81  of  the  Electric  Lighting  Act,  and  that  if  the  bill 
passed  in  its  present  form  no  proceedings  were  possible  to  protect  ))ublic 
interest  under  Public  Health  Acts  or  otherwise  in  the  event  of  emission 
of  black  smoke  from  shafts  of  any  works  constructed  under  the  bill. 
In  the  opinion  of  the  society,  the  company  .should  be  liable  at  common 
and  statute  law. 

The  Chairm.vn  asked  if  the  promoters  of  the  bill  understood  the  points 
raised  by  the  Committee,  and  jlr.  FitzGekald  said  the  only  point  he  had 
not  quite  followed  was  in  regard  to  the  renewals  fund. 

The  Chairmax  :  The  new  clause  as  it  stands  provides  that  the  renewals 
fund  shall  not  wcumulate  beyond  a  certain  extent.  In  that  we  entirely 
concur.  On  the  other  hand,  as  it  is  jnirely  permissive,  it  docs  not  make 
any  provision  for  an  obligatory  renewals  fund.  We  think  it  ought  to  be 
considered  whether  somethiitg  of  that  nature  should  not  be  done.  There 
are  a  variety  of  ways  in  which  it  may  be  done.  For  instance,  when  a 
certain  rate  of  interest  (I  do  not  wish  to  name  a  figure)  below  the  maxi- 
mum of  8  per  cent,  has  accrued,  whether  some  proportion  should  not  go 
to  reserve  fund.     But  I  do  not  wish  to  name  a  figure. 

Sir  R.  Littler  :  Has  the  position  of  the  City  of  London  Corporation 
been  taken  into  consideration  ? — Yes. 

The  Loxdox  Electric  Si'pply  (Joixt  Committee)  Bill,  litOS. 

In  regard  to  the  London  Electric  Supply  (.loint  Committee)  Bill,  the 
Chair.max  said  the  Committee  had  come  to  the  conclusion  that  this  bill 
could  also  ])roceed,  but  only  in  respect  to  the  following  clauses  : — Clause 
35,  with  the  omission  of  the  Joint  Committee  ;  clauses  45  and  4t'i,  with 
the  omission  of  lines  5  to  U  on  page  28,  and  with  the  addition  of  a  clau.se 
giving  power  to  the  companies  to  lay  connecting  mains  through  inter- 
vening areas.  The  Committee  considered,  also,  with  reference  to  this 
latter  point,  that  what  was  generally  known  as  a  "  route  "  clause  shoidd 
be  in.serted.  Finally,  the  Coninuttee  did  not  wish  to  consider  the  clauses 
of  this  bill  until  the  case  of  the  Westminster  &  Kensington  Bill  had  been 
heard. 

The  Committee  decided  to  hear  the  evidence  for  the  Westminster  & 
Kensington  Bill  yesterday  (Thursday)  and  to  take  the  chuisea  of  the 
London  &  District  Bill  on  Monday  next.  Amendments  or  objections  to 
the  London  &  District  Bill  were  to  be  sent  in  to  the  agents  for  the  [iro- 


moters  by  last   night  (Thursday)  and   lo  the  London   Electric  Supply 
(.loint  Commi'tee)  Bill  by  to-night  (Friday). 

Mr.  BiSHE,  K.C.,  said  that  there  was  no  o|)i)Osition  so  far  as  he  knew 
on  the  preamble  of  his  (the  Westminster  cS:  Kensington)  bill. 

The   LuxDt)X    (Westmixstkk   axd  Kexsin(iton)    Electric   Supply 

Companies"  Bill,  1908. 

The  Pkeamhle  oi'  the  Thikd  Bill  also  Proved. 

Vesterday  (Thursday)  the  Committee  considered  the  third  of  the  three 
bills  submitted  to  Parliament  this  session,  the  London  (Westmix-steb 
AND  Kensixoton)  Elkctric  SUPPLY C'o.mpaniks' Bill,  1!MJ8,  which  |)ro- 
po.ses  to  confer  further  powers  upon  the  Kensington  &  Knightsbridge, 
Notting  Hill,  St.  James'  &  Pall  Mall,  Westminster  and  Central  Companies 
to  associate  for  the  ptu'po.se  of  providing  for  the  su])ply  of  electric  energy 
in  bulk  by  any  one  or  more  of  the  companies  to  all  the  other  companies, 
or  any  of  them,  at  such  a  point  or  j)oints  as  may  be  fixed  by  the  receiving 
company  ;  and  powers  to  lay  mains  for  the  pur]ioses  of  sui^h  bulk  supply 
ill  intervening  districts  not  belonging  to  tlie  companies.  Provision  is 
made  that  such  mains  and  works  as  are  laid  or  constructed  under  the 
provisions  of  the  act  by  a  company  outside  its  area  of  sujiply  shall  be 
marked  in  a  distinctive  manner  so  as  to  distinguish  them  from  other 
mains  or  works,  and  shall  not  be  liable  to  be  ]iurcliased  by  the  local 
authority  in  whose  district  they  shall  be  situate,  but  shall  be  deemed  to 
be  part  of  tlic  undertaking  of  such  com])aiiy  and  shall  be  purchased  along 
with  such  undertaking  as  if  such  mains  or  works  had  been  within  the 
district  of  the  local  authority  entitled  to  purchase  the  undertaking  of 
siich  company.  The  prices  to  be  charged  by  the  companies  for  electrical 
energy  supplied  within  their  respective  areas  of  supjily  for  power  shall 
not,  as  from  the  passing  of  the  act,  exceed  a  fixed  sum  at  the  rate  of 
£<).  15s.  per  annum  jier  kilowatt  of  the  maximum  power  required  to  be 
supplied  and,  hi  addition,  0-33d.  per  unit  for  all  units  supplied.  Pro- 
vision is  made  as  to  the  supply  of  energy  to  any  railway,  tramway,  tram- 
ro.ad,  canal,  navigation,  docks  or  waterworks  situate  partly  within  and 
partly  without  the  companies'  areas,  but  energy  so  supplied  may  be  used 
outside  the  supply  company's  area  only  for  haulage  or  traction  and  for 
lighting  vehicles  or  boats.  The  biU  also  contains  the  usual  standby  clause 
and  provisions  for  testing,  inspection,  &e.,  of  meters. 

The  Chairman  said  it  was  not  necessary  to  go  into  the  general  details 
of  the  bill,  as  they  had  already  considered  the  somewhat  analogous 
London  Electric  Supply  Bill. 

Jlr.  Seyjiour  Bushe,  K.C,  counsel  for  the  promoters,  said  their  bill 
might  seem  very  small  relatively  to  the  other  two  bills,  but  the  promoters 
attached  much  importance  to  it,  and  if  sanctioned  it  would  prove  a  valu- 
able instrument  in  theii'  hands  for  the  purpose  of  discharging  their  duties. 
The  areas  occupied  by  the  four  companies  were  all  within  tlie  borough  of 
Kensington  and  the  City  of  Westmmster.  The  St.  James'  and  West- 
minster Companies  were  entirely  in  the  City  of  Westminster,  but  the 
Notting  Hill  Company's  area  was  partly  in  the  borough  of  Kensington 
and  partly  in  the  City  of  Westminster.  The  powers  exercised  were  com- 
posed of  two  series  of  enactments  ;  provisional  orders,  of  which  the 
earliest  was  dated  1889,  and  acts,  the  earliest  of  which  was  dated  1893. 
Under  these  powers  local  generatmg  stations  for  the  steam  generation  of 
electricity  were  installed  according  to  the  ideas  of  those  days,  necessarily 
within  the  area  of  each  company.  Low-tension  feeders  supplied  a  series 
of  low-tension  mams,  and  formed  a  perfect  network  in  each  area.  Up 
till  1899  each  company  under  its  own  act  carried  on  its  own  operations 
strictly  within  its  own  area.  This  was,  of  course,  owing  to  the  principle 
of  non-association  whieh  had  grown  up  and  become  a  practice  in  all  pro- 
visional orders  at  that  time  issued  in  London,  and  which  perhaps  in  the 
judgment  of  later  times  led  to  some  inconvenient  results.  He  asked  the 
same  relief  from  these  restrictions  as  the  Committee  had  found  it  possible 
to  grant  to  the  other  companies  under  sec.  45  of  the  London  Electric 
Supply  Bill.  In  1899  Parliament  had  to  some  degree  relaxed  the  strin- 
gency of  these  restrictions  so  as  to  allow  the  four  companies,  which  up  till 
that  time  had  been  operating  in  what  he  might  term  watertight  com- 
partments, to  resolve  themselves  into  two  groups  of  tWo  each,  Jind  each 
of  these  groups  to  connect  itself  with  a  generating  station  outside  its  area. 
The  St.  James'  and  Westminster  Companies  connected  themselves  to  a 
generating  station  at  Grove-road,  St.  John's  Wood,  and  the  Central  Com- 
pany was  a  subsidiary  company  promoted  by  these  two  companies  for 
the  purpose  of  working  that  station.  Similarly,  the  other  two  companies 
had  a  generating  station  at  U'ood-lane,  Hammersmith.  The  City  of 
Westminster,  lyuig  partly  in  the  area  of  the  Kensington  Company  and 
partly  in  the  area  of  the  Westmhister  Company,  drew  its  supply  from 
each,  and  formed  a  sort  of  connecting  link  between  the  two  systems, 
although  at  present  this  wa.s  the  only  connection  between  them.  The 
result  of  the  combination  sanctioned  in  1899  had  been  entirely  satis- 
factory. Mr.  Balfour  Browne  had  borne  tribute  to  the  excellent  results 
which  had  followed  on  that  degree  of  combination.  The  object  of  the 
present  bill  was  simply  to  develop  a  little  further  that  association.  In- 
stead of  two  groups  of  t\>o  companies  they  wished  to  have  one  group 
of  four,  and  if  the  linking  up  asked  for  in  the  bill  was  sanctioned  that 
object  would  be  obt.iined.  The  promoters  were  satisfied  that  the  effi- 
ciency and  reliability  of  both  the  systems  would  be  increased  if  worked 
in  combination. 

The  Chairman  :  I  do  not  quite  see  the  use  of  this  bill.  In  the  schedule 
of  the  London  Electric  Supply  Bill  the  whole  of  these  companies  are 
mentioned 

•Mr.  Bushe  :  The  names  of  the  companies  were  put  m  without  our 
consent  or  wish.  We  desue  to  have  our  own  act  to  semue  our  own  piu'- 
pose.  If  we  rely  upon  the  London  Electric  Supply  Bill  our  whole  future 
would  depend  upon  whether  that  would  go  on  or  not  and  we  would  be 
entirely  at  their  mercy.     We  would  earnestly  press  upon  your  Lordships, 
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that  j'ou  should  give  us  our  own  bill  aud  that  we  should  not  be  dependent 
upon  what  might  happen  to  others. 

The  Chaikmax  :   Tlie  two  bills  must  be  identical  to  some  extent. 
Mr  BrsHE  :   That  is  so  in  then'  general  conception,  so  far  as  I  can  see, 
but  we  do  not  wish  our  names  to  be  retained  in  the  schedule  of  their'  bill ; 
we  want  oiu-  own  act. 

Mr.  L.  H.  HoKDERN,  manager  of  the  Westminster  Electric  Supjily 
Corpn.  and  joint  manager  of  the  Central  Electric  Supply  Co..  gave 
evidence  in  suijjjort  of  the  bill.  The  1S9'J  act  enabled  them  to  enter  into 
combination  forming  two  groups  of  two,  and  as  a  result  economy  and 
efBciency  had  been  increased.  They  wi.shed  to  carry  the  principles  of 
association  a  httle  fiu-ther,  and  to  join  the  supply  of  both  bulk  stations. 
They  would  speedily  obtain  some  advantage  under  the  bill,  which  would 
result  in  a  reduction  in  the  charge  for  supply.  They  wanted  their  own 
title  deed,  and  had  never  given  their  consent  to  their  names  being  put  in 
the  London  Electric  Supply  BiU.  They  did  not  want  to  be  involved  if 
the  other  bill  did  not  go  on. 

The  Chairman  :  You  want  your  bill  as  a  standby  in  the  event  of  any- 
thing happenmg  which  would  prevent  the  passage  of  the  other  bill,  or 
your  companies  being  cut  out.  If  it  went  through  and  yoiu-  companies 
were  not  cut  out  you  would  not  require  a  separate  bill  ? — I  think  not. 
(a  ilr.  BrsHE  said  they  had  prepared  a  bill  for  a  definite  object  which 
they  knew  they  could  accomplish.  It  was  unfair  to  expose  them  to  a 
bill  which  they  had  not  themselves  inaugurated,  and  it  would  be  disas- 
trous to  them  if  they  were  now  put  aside  on  a  chance  of  another  bill 
going  on. 

Mr.  Fkeemax  said  it  was  contrary  to  the  practice  of  Parliament  and 
the  Committees  of  Parhament  to  pass  a  bill  merely  as  a  standby.  There 
was  already  a  bill  which  admittedly  covered  the  whole  of  tlie  ground 
which  would  be  covered  by  this  biU  if  it  became  law,  and  there  was  nothing 
to  prevent  the  companies  associating  themselves  with  the  promotors  of 
the  other  bill.  He  submitted  that  this  thu-d  bill  was  unnecessary,  aud 
that  the  four  companies  were  seeking  a  second  string  to  their  bow. 

The  Committee  then  retired  for  consultation,  and  on  their  return  the 
CHAIR5IAN'  said  :  The  Committee  are  of  opinion  that  the  bill  may  ]iro- 
ceed,  but  it  must  be  understood  that  in  dealing  with  all  the  clauses  they 
wiU  have  to  be  practically  identical  with  the  clauses  of  tlie  London 
Electric  Supply  Bill.  Therefore  I  hope  that  between  now  and  the  time 
the  clauses  of  the  London  Electric  Supply  Bill  (^ome  on  counsel  on  both 
sides  will  arrange  so  that  the  whole  of  the  argument  on  the  clauses  in 
the  Westminster  and  Kensington  BUI  may  practically  be  considered  and 
determined  in  dealing  with  the  London  Electric  Supply  Bill  as  regards 
the  important  points,  so  that  we  may  |>ractically  consider  the  two 
together.  When  we  get  to  the  clauses  of  the  Westminster  and  Kensing- 
ton BiU  it  will  be  a  purely  fornial  matter,  because  we  shall  already  have 
considered  them. 

The  Committee  then  adjourned  till  Monday. 


AUDIT  OF  ELECTRIC  SUPPLY  COMPANIES'  ACCOUNTS. 

lu  the  House  of  Common.-,  on  Tliuisday  last  week,  Mr.  C].i'.i,AX[) 
asked  the  President  of  the  Board  of  Trade  whether  the  professional 
auditoivs  employed  by  the  South  Lon<lon  Electric  Supply  Cor[)n.  bad 
been  appointed  otficial  auditors  of  the  same  accounts  for  the  ]:ur- 
poses  of  the  Board  of  Trade  audit  ;  whether  these  auditors  had  failed 
to  (luestion  the  chargin<f  to  capital  account  of  certain  proportions  of 
the  salaries  of  the  company's  permanent  officials,  a  practice  which  the 
Local  (iovernmeiit  Board  declined  to  allow  local  authorities  to  pursue  ; 
whether  the  company  had  .also  chari^ed  directors'  fees  to  capital 
account,  and  had  made  an  inailequate  depreciation  provision  ;  aiul 
whether,  in  view  of  the  fact  that  capital  expenditure  wjis  always  an 
important  factor  in  determining  the  price  a  local  .authority  had  to  j)ay 
for  a  company's  undertaking,  the  Board  of  Trade  would  in  future  ap- 
point independent  official  auditors  other  than  those  cm|>loycd  by  the 
companies,  and  would  make  regulations  under  its  statutory  powers 
with  the  object  of  ensuring  that  the  audit  should  be  ethcient  and 
etlcctive, 

Mr,  Winston"  Ciiruciiiix  said  :  The  answer  to  the  first  part  of  the 
<lucHtion  is  in  the  ailirin,itive.  The  aiulitors  have  reported  th.it  flicy 
see  no  reiuson  to  (luestion  the  principle  upon  which  a  iiioportion  of 
salaries  of  otheials  has  been  charged  to  capital  account  in  respect  of 
the  time  occupied  l.y  Ihcm  on  capital  works.  The  Hoard  of  Trade  arc 
in  comniuMii'.'itioM  with  the  Local  (iovcniinent  Board  as  In  the  piactiiv 
adopted  in  th/il  department.  The  au<litiirs  have  called  attentiiui  to 
the  fact  that  a  sum  in  respect  of  directors'  fees  charged  to  capital 
account  in  and  bcfoic  the  year  1900 still  remains  in  the  account.  They 
do  not  consider  that  the  provision  made  for  doMreciatioii  is  inadei|ualc. 
The  Board  of  'J'ra<le  havi^at  varicuis  times  cniloavoured  inisuc(-i'SHfully 
lo  iuiliice  the  company  to  remove  from  ca|>ilal  account  I  he  charge  for 
directors'  fees,  but  they  have  rm  power  to  iinforcc  an  auditor's  recom 
mentlatiim.  The  nrrangemcnl  nuide  for  the  audit  of  the  accounts  for 
1907  is  being  carefully  wjifchcd,  in  case  itshoulrl  be  necessary  l<>  make 
any  changes.  The  Boaid  of  Trade  have  i>scied  instructions  to  Ihf 
auditors  ai^iliointed  by  them  with  the  object  of  oiisuring  that  the  audit 
.shall  lie  otlieicnl  and  elluctivc. 

Mr.  Skwkiins  asked  whcth(a'  it  was  not  possible  and  not  necessary 
in  the  public  inl<;iesls  Ihnl  the  liiin  of  ac'coiuitaiits  cmploycil  by  llic 
Board  of  Trade  should  be  pn eluded  by  flic  terms  of  their  ongagcnieiit 
from  acting  asaiiilil,<irs  to  piililli;  cianpaiiii's. 

Ml.  Cm  iti'iili.i.  replied  lliat  that  arrangomcnl  had  been  inaile  hir 
the  present  year,  and  until  the  opportunity  oociirrod  in  the  ordinary 
way  for  recoiiHidoration  it  was  not  |>ossiblo  to  t<d<c  any  further  steps. 
Ab  to  whether  aiiotlior  firm  should  be  employed,  there  wore  g|Mxnal 
rouMOU!)  which  had  to  bo  conHidcred. 


Surface  Contact  System  of  Tramways. — In  the  House  of  Com 
mons  on  Monday,  the  President  of  the  Board  of  Trade  (Mr.  W. 
Churchill)  stated,  in  reply  to  Mr.  B.  S.  Straus,  that  the  Board  of 
Trade  approved  of  the  adoption  of  the  "stud "system  on  the  London 
County  Council  electric  tramways  from  Aldgate  to  Bow  in  October. 
That  approval  was,  of  course,  subject  to  inspection  of  the  line  when 
comj^letad,  and  should  the  report  of  the  ins[>ector  recommend  that 
sanction  be  given  to  the  opening  of  the  line  the  necessary  certihcate 
would  be  issued  forthwith.  (This  line  was  opened  for  traffic  yesterday, 
Thursday,) 

Railway  Electrification.— In  the  House  of  Commons  on  Tuesday, 
-Mr.  Winston  Churchill  replied  to  the  question  asked  by  Mr.  Chio/.za 
Money,  set  out  in  our  last  issue  (p.  3B7),  that  he  had  no  reason  to  doubt 
that  railway  companies  in  this  country  were  aware  of  the  progress  of 
electric  traction  on  foreign  railways,  and  alreadj'  several  English  rail- 
ways had  equipped  their  lines,  or  portions  of  them,  for  electric  trac- 
tion, or  were  in  process  of  doing  so. 

Patents  and  Designs  Bill. — This  bill  was  read  a  second  time  in 
the  House  of  Commons  on  Friday.  Mr.  Kearley  said  its  object  was  to 
make  clear  the  Patent  and  Designs  Act  of  last  year.  Doubt  had  arisen 
as  to  whether  the  appeal  to  the  House  of  Lords  in  case  of  the  revoca- 
tion of  a  patent  by  a  lower  Court  was  safegu.arded  and  conserved,  and 
the  bill  was  introduced  to  clear  up  that  matter. 

Royal  Assent.— On  Thursday  last  Royal  Assent  was  given  to  the 
Loch  Leven  Water  I'ower  Order  Confirmation  and  the  Tramwaj'  Order 
Confirmation  (No.  1)  and  the  Rochdale  Corporation  Acts. 


LEGAL  INTELLIGENCE. 


Ernest  Scott  &  Mountain  v.  Kent  Collieries  (Ltd). 

Mr.  MuiR  Macsenzie,  K.C,  official  referee,  delivered  judgment  in 
this  case  on  Tuesda3-.  The  action  has  been  fully  reported  in  The 
Elf:tririan  for  April  10  and  17,  and  May  1,  8,  and  15. 

The  official  referee  said  the  action  was  to  recover  £3,24!),  alleged 
balance  due  for  (1)  two  sets  of  pumping  machinery,  each  set  consisting 
of  an  engine,  generator  motor  and  pump  ;  (2)  the  price  of  an  additional 
pump  and  motor ;  (3)  certain  wages  and  allowances.  Defendants 
resistec'  payment  on  the  iirounds  that  the  two  sets  of  pumping  machinery 
were  not  to  specification,  and  that  they  were  not  liable  to  reimburse 
the  wages  referred  to.  Defendants  countcrclaimed  for  £17.000  damages 
for  breach  of  contract.  The  description  of  the  machinery  ordered  was 
contained  in  a  specification  submitted  by  plaintiffs  dated  Dec.  \i,  IVtO.5, 
the  construction  of  which  was  one  of  the  chief  issues  in  the  ease.  Plain- 
tiffs alleged  that  they  had  complied  with  its  terms,  while  defendants 
denied  this.  It  ]irovided  {inter  rili'.i)  that  each  generator  should  have  an 
output  of  300k.v.a.,  and  as  regards  each  engine  4IM1  effective  b.h.P.  ; 
4.50  indicated  H. p. :  steam  consumption  per  k.w.  hour  2Slb.  Each  pump 
was  to_  be  driven  by  a  three-phase  motor  develo\iing  up  to  300  li.p  at 
1,440  revs,  per  min.,  and  was  to  be  capable  of  raising  1,000  gals,  of 
water  per  minute  against  a  head  of  040  ft.  including  friction.  Plain- 
tiffs contended  that  as  regarded  the  output  of  the  generators  the 
conditions  were  satisfied -with  an  output  ot  '2~)5  k.w.,  and  that  the 
siiccification  would  be  complied  with  if  the  steam  consumption  was  28  lb. 
or  2!)  lb.  per  k.v. a.,  treating  the  kilowatt  as  equal  to  the  k.v.a.  multiplied 
by  a  power  factor  of  0-8.5.  and  as  regarded  the  output  of  the  motor  that 
272  n.r.  with  cajiarity  to  develop  ii|)  to  .'{l>0  as  a  in.iximum  was  sufficient. 
Defendants  contended,  on  the  other  hand,  for  an  output  of  300  k.w.,  a 
steam  consumption  of  2Slb.iv>r  k.w.  hour,  and  an  output  from  the  motor 
of  300B.H.I'.  under  ordinary  working  comlit  ions.  .Vpplying  the  principles 
of  ••Bank  of  New  Zealand  ".  Simpson,"  he  was  bound  to  look  at  all  the  facts 
so  as  to  ascertain  the  meaning  of  the  words  and  phrases  used.  After  giving 
weight  to  all  the  evidence  he  could  not  adopt  plaintiffs"  contention  I  hat  the 
specilicd  kilowatts  were  the  equivalent  of  ;i00  k.v.a,  multiiilicd  by  a 
power  factor  of  0-85 — that  was  to  say  2.").")  k.w.,  or  that  the  steam  con 
sumption  was  lo  be  28  lb.  per  k.v.a.  hour.  If  plaintiffs  had  so  intended 
Ihcysliould  have  made  it  clear  in  their  last  tender..  He,  therefore,  held 
thai  the  generators  to  be  supplied  should  have  had  an  oiilpul  of  3(K)  k  w., 
.ind  the  steam  consiimjitiim  was  not  to  exceed  28  lb.  |ier  k.w.  hour.  .Vs 
lo  the  motor  the  devclopineni  of  power  up  lo  a  maximum  of  3(K)  u.ii.l". 
was  guaranteed,  but  if  tlie  required  work  could  be  done  oil  a  smaller 
normal  ii.ii.p.  the  terms  of  the  contract  would  have  lieen  satisfied.  That 
was  siiDii'ienl  lo  dispose  of  the  main  part  of  defi'iidants' claim  to  bo  re- 
irnbiii-.scd  the  lo.s.sis  incurred  by  the  failure  of  the  pumping  machinery. 
Till'  ni'Xt  qiieslion  was  whether  the  piimpiiu;  machiiiciy  was  aci-ording  to 
I  lie  spc(  iliealion.  It  was  delivered  in  .lunc,  I'.KJIi,  The  output  of  each 
gemralor  was  2.').">  k.w,  while  the  sicani  consumption  excce<led  28  lb. 
The  normal  development  of  caih  motor  was  272  II. P.,  but  it  could  Vie 
di'vclcqicrl  iipioa  maximum  of  300  ii.p.  The  next  issue  was  whel her  ])ro- 
pi-rly  in  Ihotwoscis  passed  lodcfiMidanls.  The  contract  provided  that  a 
I'ompleli'  running  lest  was  lo  be  laki'ii  after  delivery  and  erection,  before 
ilefendanis'  reprcscnialives,  \  porlion  of  the  luirchase  price  wna 
reserved  imlii  after  the  lest,  lie  held  thai  the  properly  in  the  two 
pump"  did  in  fail  pass  lo  deh'iidanis.  The  case  was  thus  one  lo  which 
the  followini;  provisions  of  the  Sale  of  (Joods  Act  applied. 

Sec,  II  (I)  ((•),  where  the  eontriici  of  sail-  is  not  soverable  and  iho 
buyer  has  acieptcd  the  goods  or  part  thereof,  or  wheiv  the  contract  is 
for  speciliod  goods,  the  properly  in  which  has  iia.sseil  to  the  buyer,  the 
brea.h  of  any  eondilion  I"  be  fidlllli'd  by  the  seller  can  only  Ih<  treated  as 
a  bri'ach  of  warraiily,  and  not  iw  a  ground  for  ivjeeting  the  goods  and 
Irealiiig  the  contract  as  repudiated. 
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Sec.  ."iS  (I),  where  there  is  ii  breach  of  warranty  by  tlic  seller,  or  where 
the  buyer  eleet.s,  or^is  ioiH|ielIetl  to  tieal  any  l)reaeh  of  eoiidiliou  on  the 
part  of  the  seller  asa  breach  of  warranty,  the  l)nycr  may  («)  set  n|ia;;:iinsl 
the  sellci  the  breach  of  warranty  in  ilinilnution  or  extinction  of  the  price. 
or  (6)  maintain  an  action  against  the  seller  ft)r  tiamatres  for  the  breacli 
of  warranty  ;  (2)  the  anioinit  of  iliniinuiioii  for  br<"achof  warrantyis  the 
tstini.tted  loss  directly  antt  naturally  resulting  in  the  ortlinary  course  of 

tVoni  breach  of  warranty 

i4.  nothing  in  this  Act  shall  affect  the  right  of  the  l)uyer  to  recover 
suecial  damages  in  any  ease  where  by  law  such  damages  may  be  recover- 
able. 

Defendants  were  clearly  entitled  to  set  up,  as  against  the  claim  of 
plaintitfs  for  the  balance  of  the  contract  price  of  tlie  machinery,  that 
they  were  entitled  to  a  diminution  of  the  price  eijual  to  the  dillcrcnce 
between  the  value  of  the  thing  supplied  and  tl\c  value  of  the  thing  which 
they  windd  have  hail  if  the  conditions  which  were  not  fullillcd  had  been 
fullillcd.  Defendants'  first  claim  was  for  damages  foi-  ticlay  in  delivery 
of  the  m;iehinery.  Having  regard  to  the  correspondence  bi'twceu  the 
parlies,  and  to  all  the  circumstances  of  the  case,  he  found  that,  though 
there  was  delay  in  delivery,  defendants  suffered  no  ilaniage  therebj-,  since 
their  appliances  were  not  in  a  tit  condition  and  were  not  ready  to  set  the 
plant  at  work  before  it  did  actually  arrive.  The  ne.\t  claim  was  for  the 
loss  sustaincil  in  consequence  of  the  failure  of  the  pum]>s  during  the  latter 
part  of  lliO'i,  The  early  negotiations  and  correspondence  showed  that 
plaintiffs  contemplated  and  advised  defendants  that  the  two  pumps 
should  be  put  into  the  shaft  together,  and  worked  alternately.  In  his 
opinion  defendants'  gear  and  ap])liances  were  not  lit.  however,  to  adopt 
this  method,  and  only  one  [lump  at  the  time  could  be  lowered  into  the 
shaft,  so  that  if  that  broke  down  or  stopped,  the  water  at  once  rose  and 
there  was  no  means  of  keeping  it  down.  Defendants'  claim  wa.s  that  these 
stoppages  and  breakdowns  had  occurred  because  the  machinery  of  each 
pump  was  not  capable  of  pvimpmg  1,000  gals,  per  minute  against  a  head 
of  1)40  ft.,  and  this  contention  was  supported  by  the  test  whici  was  made 
in  190.S.  This  test  it  was  contended,  showed  that  the  pump  could  not 
do  its  work  owing  to  overheating,  due  to  insufficient  ventilation.  On 
this  part  of  the  case,  although  the  output  of  the  generators  was  25o  k.w. 
instead  of  300  k.w.,  their  output  was  sufficient  for  the  work  they  had  to 
do.  He  found  this  on  the  evidence,  but  it  seemed  to  follow  from  the 
fact  that  the  generators  supplied  sufficient  power  to  work  No.  3  pump 
satisfactorily.  Each  of  the  pumps.  No.  1  and  2,  as  driven  by  the  motors 
VAs  capable  of  raising  1.000  gals,  of  water  agauist  a  head  of  1)40  ft.  with 
1,440  revs,  per  minute,  but  neither  of  the  ))umps,  if  worked  night  and 
day  continuoush-,  in  the  manner  which  they  were  worked  by  defendants, 
could  by  itself  get  down  as  far  as  tj40  ft.,  and  from  that  depth  raise  1,000 
gals,  of  water  per  minute.  Plaintiffs  argued  that  the  motors  were  not 
de.signed  so  that  each  of  them  should  be  capable  of  running  by  itself 
continuously  for  a  long  period  at  a  maximum  load,  without  overheating. 
ThLs  was  supported  by  the  passage  in  the  specification  which,  in  effect,  as 
far  as  the  generators  were  concerned,  guaranteed  a  full  output  for  a 
continuous  run  of  six  hours  without  overheating.  In  his  opinion  tlefen- 
dants  were  not  under  any  obligation  to  jjut  both  the  pum]is  into  the  pit 
simultaneously  and  work  them  in  the  manner  suggested  by  plauitiffs. 
Having,  however,  decided  not  to  do  so,  and  to  try  and  unwater  the  pit 
with  one  pumponly, they  could  not  recover  damages  for  the  loss  occasioned 
by  each  pump  breaking  down  except  in  so  far  as  the  breakdown  was  due 
to  plauitiffs'  default,  and  the  losses  which  defendants  were  seeking  to 
make  plaintiffs  liable  for  were  not,  as  he  found,  except  to  a  certain  extent. 
due  to  plaintiffs'  failure  to  make  the  electrical  pumping  machinery  con- 
form in  all  respects  to  the  conditions  of  the  contract.  He  ought,  however, 
to  add,  that  if  the  right  conclusion  ought  to  be  that  the  failiu'e  of  the 
pumps  to  get  below  about  (540  ft.  without  overheating  owing  to  want  of 
adcijuate  ventilation  was  due  to  plauitiffs'  default,  defenclants  would 
have  the  right  to  claim,  besides  an  abatement  of  the  price,  some  reasonable 
compensation  for  the  losses  they  incurred,  but  the  compensation  would 
have  to  be  assessed  at  a  very  niucli  smaller  sum  than  that  which 
defendants  had  claimed.  The  delays  and  outlay  conseciiieiit  on  them 
were  largely  augmented  by  reason  of  the  defective  character  of 
defendants'  headgear  and  appliances.  Claims  9  to  13  could  not, 
therefore,  bo  maintained.  With  regard  to  the  claim  for  coal  con- 
^amption,  he  found  that  the  steam  consumption  per  k.w.  hour  was 
■sib.  against  28  lb.  guaranteed.  The  engine  was  therefore  less  valu- 
'ile  to  defendants  than  an  enguie  conforming  to  the  contract  would 
have  been.  In  respect  of  this  failure  of  plauitiffs  to  comply  with 
the  contract,  defendants  were  entitled  to  damages.  They  claimed  the 
estimated  excess  of  coal  consumption  when  the  plant  was  at  work  over 
the  coal  consumption  guaranteed,  and  for  the  ijuantity  used  by  the  plant 
when  at  work  without  producing  useful  results.  That,  in  his  opinion  was 
not  the  right  measure  of  compensation,  and  he  decided  that  the  right 
measure  was  to  award  such  sum  .as  one  could  estimate  to  be  the  difference 
in  the  value  of  the  engine  as  delivered  and  an  engine  with  the  guaranteed 
steam  consuni|ition.  He  therefore  took  the  basis  of  plaintiffs'  claim 
and  he  awarded  them  the  balance  of  £2,043.  lis.  On  defendants'  counter- 
claim he  disallowed  f  3(t  because  he  was  unable  to  find  that  those  cxpen.ses 
had  been  incurred  by  any  breach  of  contract,  express  or  implied. 
Defendants  had  a  claim  for  £375  in  resjicct  of  No.  3  pump,  but  this 
he  held  had  failed.  Plauitiffs  had  delivered  the  plant  which  was  less 
valuable  to  defendants  than  if  it  had  conformed  to  the  contract,  and  ho 
allowed  them  on  that  item  £417.  He  also  assessed  them  £700  on  the 
contract  Defeiulauts  were,  therefore,  entitled  to  reduce  the  claim  of 
jjlaintitfs  by  £1,1 17  .and  deducting  that  sum  from  the  £2,943.  tis.  he  gave 
judgment  for  jjlaintitfs  for  £1,82().  bs.  Defendants  had  succeeded  in 
some  of  the  issues,  but  it  was  very  difficult  to  separate  them,  and  if  it  was 


convenient  for  the  parties  on  both  side.s  he  would  hear  au  aiiplicatioii 
with  I'cgartl  to  costs  at  a  future  date. 

Counsel  agreed  to  this,  and  the  nmttor  will  como  before  the  oflieial 
Referee  again  on  Monday. 


Consolidated  Supply  Company  (Ltd.)--Thc  case  of  the  Con- 
solidated Electric  Co.  v.  Consolidated  Supply  Co.  (Ltd.),  a  debenture 
holder'.s  action,  came  before  Mr.  .Justice  Swiiifen  !^.ady  on  Saturday. 
Mr.  Whitmore  Rich.ards  as'^ed  for  judgment  in  ilefault  of  defence. 
Ap|icarance  had  liecn  entered,  but  defendant  did  not  now  ap|iear.  A 
breach  of  condition  took  place  by  reason  of  the  non-payment  of  in- 
terest for  two  months.     His  lordship  gave  judgment  as  asked. 


HANCHESTBR   ELECTRIC&L   EXHIBITION. 


A  meeting  of  the  general  committee  was  held  in  Manchester  on 
Tuesday,  16th  iust  ,  when  it  was  armounced  that  good  progress  had 
been  made  in  the  erection  of  the  huge  building,  tlie  skeleton  of  which 
is  now  cornjjietc.  The  management  reported  that  satisfactorj-  support 
was  being  received  from  all  branches  of  the  industry.  Already  over 
100  spaces  were  let,  representing  between  WO  and  150  individual 
exhibitors.  Dr.  Edward  Hopkinson  (Mather  &  Piatt),  Mr.  Kushton 
(Dobson  &  Barlow)  and  Mr.  W.  T.  Stubbs  (Joseph  Stubbs&  Sons!  had 
.accepted  seats  on  the  general  committee,  representing  the  allied 
engineering  trades. 

Schemes  for  decorating  and  lighting  the  building  inside  and  out 
wore  discussed.  It  was  announced  that  special  arrangements  are  being 
made  with  the  railway  comiianies  all  over  the  countrj'  for  cheap  fares 
and  excursions  to  Manchester  during  the  pi  ogress  of  the  Exhibition. 

A  further  meeting  was  fixed  for  July  7,  by  which  time  it  was  hoped 
the  buildings  will  be  sufficiently  advanced  for  Press  inspection. 

The  management  propose  .arranging  for  a  demonstration  of  wireless 
telegraphy  between  the  E.xhibition  buildings  and  an  important  town 
within,  sa\',  a  radius  of  50  miles  of  Manchester. 

Members  of  the  Gas  and  Oil  Engine  JIanufacturers'  Association 
have  decifled  to  arrange  for  a  number  of  complete  working  exhibits 
of  special  plants  as  applied  to  the  generation  of  electricity. 

We  may  add  a  few  notes  to  the  above.  The  exhibition  building  has 
now  assumed  shape  ;  the  front  is  up,  the  roof  nearly  completed,  and 
the  gener.al  contour  of  the  structure  can  now  be  .seen.  It  may  be 
mentioned  that  the  liuilding  was  originally  to  have  been  500  ft.  by 
150  ft.  by  40  ft.  in  area,  and  this  has  since  been  extended  to  500  ft.  by 
286ft.  by  40  ft.  There  is  still  room  for  extension  at  the  rear,  and 
should  the  demand  for  space  warrant  it  the  general  committee  will 
have  no  difficulty  in  considerablj'  enlarging  the  area  of  the  building. 
At  present  only  one  entrance  is  provided  foi-,  although  the  means  of 
exit  are  ample.  Sliould  the  committee  decide  later  to  provide  an 
.additional  entrance  at  the  rear  of  the  exhibition  building,  facilities 
exist  for  this  to  be  done.  The  exhibition  grounds  .adjoin,  at  the  rear, 
a  large  open  space  which  has  recently  been  dedicateil  by  Manchester 
Corporation  to  the  Manchester  pulilic  as  an  o|)en  sjjace.  We  under- 
stand that  arrangements  are  being  made  tor  the  electric  tramway  ser- 
vice (which  already  passes  the  front  entrance  to  the  exhibition)  rerun 
direct  into  the  exhibition  grounds. 

Manchester  Corporation  Electricity  Department  is  busily  engaged 
in  the  wcrk  of  construction  of  a  main  distribution  centre  for  electric 
energy  in  the  exhibition  building,  and  considerable  progress  has 
alreadj'  been  made  with  this  work. 


MUNICIPAL,  FOREIGN  &  GENERAL  NOTES. 

APPOINTMENTS  VACANT  AND  FILLED. 

A  draughtsiaan  is  required  for  wireless  telegraph  and  telephone 
apparatus.  Salary  f  ll'i  per  month.  Apphcations  to  the  National 
Electric  Si;inalling  Co.,  Brant  Rock,  Massachusetts,  U.S.A.  See 
advertisement. 

An  experienced  armatiu-e  winder  is  wanted,  aocustoiued  to  trac- 
tion work  with  the  British  Westinghouse  and  B.T.-H.  equipments  ; 
als )  a  man  experienced  in  building  up  commutators  for  same  com- 
panies' motors  and  motor-generators.     See  an  advertisement. 

A  second  assistant  is  required  in  the  engineering  department  of 
Woolwich  Polytechnic  to  take  up  duties  in  September  next.  -V 
knowledge  of  electrical  engineering  is  essential.  Commencing 
salary  .fl80.  .Applications  to  the  Principal  (from  whom  further 
particulars  can  be  obtained)  by  July  15.     bee  an  advertisement. 

Teachers  in  magnetism  and  electricity,  electrical  engineering, 
practical  mathematics,  applied  and  theoretical  mechanics,  &c.,  are 
wanted  for  next  session  at  Erith  (Kent)  Technical  Institute.  Par- 
ticulars from  Mr.  A.  T.  Flux. 


Mr.  J.  H.  Groves,  manager  of  Peterborough  tramways,  has  been 
appointed  manager  of  Worcester  electric  tramways. 
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The  Electrician   for  July  o   will  contain  a  full  report  of  the 
Papers  and  general  proceedings  at  the  Convention  of  the  Incor- 
porated  Municipal   Electrical   Association   at    Xottingham   up  to 
Thursday,  July  2.     This  report  will  be  concluded  in  Thk  Elkc 
TEiciAX  for  July  10. 

The  Electrician  for  July  10  will  include  a  Supplement  dealing 
very  fully  with  the  subject  of  Electricity  as  Applied  to  Mining 
Operations.  The  following  are  amongst  the  principal  co  ntributors 
to  this  Mining  Issue  :-  - 

Mr. J. H.C.Brooki.vg     "Mining  Cables." 

Mr.  H.  W.  Clothier     "Switchijear  for  Mines." 

Mr.  J.  C.  FuTERS    ...     "Electric  Winding." 

Mr.  J.  W.  Gibson  ...     "  Electric  Ventilation  of  Mines." 

Dr.  R.  Herzkeld    ...     "Electric  Pumping." 

Mr.  F.  HiRD     "  Electric  Signalling  in  Mines." 

Mr.  E.  Holt    "  Electric  Generation  in  Mines." 

Mr.  F.  W.  HcRD "  Electric  Coal  Cutting." 

Mr.  K.  Ln'iSGSTONE  .     "  Energy  in  Coal  Winding." 
Mr   W    \firRrrF  (  "  Employmentof  StorageBatteries inCoUierv 

'"1       Power  Stations  "and  "  Electric Bla.sting." 
Mr.  W.  C.  MorNT.AiN     "  Electric  Haulage." 
Mr.  W.  S.  Toplis   ...      "  GeneralSurveyof  ElectricPowerinMining." 

The  Electrician  for  July  10  will,  therefore,  be  extremely  valua- 
ble as  a  record  of  the  applications  of  Electricity  to  Itlining  Work  up 
to  the  present  time. 

Particulars  as  to  advertising  space  in  tlie  Mining  Issue  on 
application. 

Orders  for  additional  copies  of  the  above-mentioned  issues  should 
be  placed  with  the  agents  at  once,  or  should  be  sent  direct  to  the 
Publisher,  1,  2  &  3,  Salisbury-court,  Fleet-street,  London. 


EDUCATIONAL  NOTICES. 

Heriot  Watt  College,  Edinburgh.— At  this  college  there  is 
theoretical  and  practical  training  for  mechanical,  electrical  and 
mining  engineers,  technical  chemists,  >V'C.  The  training  for  engi 
neers  consists  of  three  years  in  the  college  and  a  three  yeai's'  appren- 
ticeship on  the  "  sandwich  "  system  in  a  local  engineeriog  works. 
The  total  cost,  including  apprenticeship  premium  and  fees  at  col- 
lege, is  from  £'1'20  to  £'2O0.  There  are  complete  courses  of  instruc- 
tion, extending  over  four  years,  for  students  studying  for  the 
fellowship  of  the  Institute  of  Chemistry  The  classes  are  recognised 
by  the  University  of  Edinburgh  as  qualifying  for  science  degrees. 
Full  information  may  be  obtained  from  the  Principal,  Mr.  A.  P. 
Laurie,  M.A.,  D.Ss. 

Technological  Scholarships. — The  West  Riding  of  Yorks  County 
Council  offer  four  technological  scholarships  (each  of  the  value  of 
jEfiO  per  annum),  open  to  residents  within  the  administrative  area  of 
the  West  Hiding  of  Yorkshire,  and  available  for  courses  of  instruc- 
tion in  connection  with  textiles,  dyeing,  engineering  (mechanical 
or  electrical),  metallurgy  or  other  approved  industry.  These  scholar- 
ships are  intended  for  young  artisans  wlio  already  have  a  suitable 
amount  of  mill  or  workshop  eiperience.  The  awards  will  be  mainly 
based  on  the  results  obtained  at  examinations  of  the  Board  of  Edu- 
cation, and  of  the  City  and  Guilds  of  London  Institute.  Applica- 
tion forms  and  full  particulars  may  be  obtained  from  the  Education 
Department  (technical  branch).  County  llall,  Wakefield. 

Accrington. — An  unopposed  inciuirv  was  held  here  last  week 
into  the  application  of  the  Council  for  permission  to  borrow  J^Vi'TOO 
for  extensions  of  the  electricity  undertaking. 

Battersea  iLondon). — The  Electricity  committee  has  prepared  a 
scheiuo  for  public  and  private  lighting  of  the  Battersea  liiso  House 
estate,  at  an  estimated  cost  of  jC5,3G2. 

It  is  jiropoHC'l  to  crcrt  10  a(i<litioniil  arc  laiiipH  an<l  57  lamp  roliimn> 
fitted  with  brackets  .similar  to  tlioso  oji  the  Norllrlicld  i;st-ntc,  but  wit li 
100 c. p.  o.si'Jim  lamjM  for  tin;  Hide  street.**.  One  builder  hii^*  already' 
arrange<)  to  wire  60  new  Iiou.mch  on  the  CMtjitc, 

Bezhill. — The  Council  have  received  sanction  to  a  loan  of  X3,000 
for  mains,  servicig  and  meters. 

Canadian  Telegraphs.— Tho  telegraphs  and  telephones  of  the 
Dominion  have  boon  placed  under  the  jurisdiction  of  the  Ilailway 
Commission. 

"  Cheaper  Cables."— Much  claptrap  ia  being  written  in  the 
popular  papers  on  the  subject  of  cheaper  cable  rates,  the  remark- 
able feature  being  that  tho  nonsense  which  appears  is  apparently 
inspired  by  mon  who  should  be  acijuaintcd  with  the  pircunistanoes 
which,  in  the  main,  govern  this  (jucslioii.  Wlicthor  those  gentle- 
Mien  are  acijuainted  with  the  facts  or  not,  St. Martin's- le-l  !rand  has 
mode  tho  position  perfectly  clear  through  the  medium  of  one  of  its 
high  ofticinis,  who  definitely  exposes  tho  stupidity  of  the  suggestion 
of  a  universal  ponny-aword  cable  service. 


Customs  Amendment. — Telegraph  and  telephone  materials  have 
been  added  to  the  hst  of  goods  which  may  be  imported  into  Northern 
Nigeria  duty  free. 

Dunfermline. — The  Council  have  decided  to  adopt  Sir  Alex. 
Kennedy's  recommendation  to  lease  the  Dunfermline  electric  light- 
ing order  to  the  Fife  Electric  Power  Co. 

Edinburgh. — At  the  meeting  of  the  Corporation  last  week 
Treasurer  Harrison  moved  a  resolution  recommending  that  the 
equated  period  for  redemption  of  debt  for  capital  expended  on  elec- 
tricity supply  be  reduced  from  30  to  25  years.  He  also  moved  that 
minor  miscellaneous  items  in  connection  with  extension  work, 
which  would,  on  strict  accounting,  be  charged  to  capital,  should  be 
debited  to  revenue. 

Treasurer  H.4rkison  said  he  was  assured  that  the  "minor  miscel- 
laneous items  "  did  not  amount  to  more  than  £200  or  £300  a  year,  and, 
therefore,  he  did  not  press  the  point.  But  he  found  these  "  miscel- 
laneous items"  swollen  to  £4,258.  14s.  4d.,  not  one  item  of  which 
should  leoritiniately  have  been  charged  to  revenue,  but  should  have 
been  charged  to  capital.  These  items  were  connected  with  extension 
work  which,  if  thej-  bad  been  contracted  for,  would  have  been  charged 
to  capital.  But  because  the  department  did  the  work  themselves, 
they  were  charged  to  revenue.  It  was  said  that  it  was  doing  no  harm. 
Well,  it  was  for  one  thing  concealing  from  the  Council  the  amount  of 
the  capital  charge  for  the  yeiir,  and  it  was  not  good  finance.  He  would 
far  rather  that  the  decision  of  what  was  to  be  charged  to  capital  and 
what  to  revenue  should  be  left  to  their  officials,  who  would  look  at  it 
from  a  purely  accounting  point  of  view.  As  to  the  propos.al  to  reduce 
the  equated  period  of  the  redemption  of  the  debt  from  30  to  25  years, 
the  Council  could  not  help  doing  that  .after  the  report  the}'  had  had  from 
Sir  Alex.  Kennedy,  who  had  said  that  in  all  the  circumstances  of  the 
case  it  was  desirable  that  the  period  of  repayment  should  be  shortened 
from  30  to  25  years.  He,  therefore,  proposed  that  from  May  15  last 
they  should  pa\-   ;\rth  of  the  capital  instead  of  -rath. 

Mr.  Brown  said  30  \ears  was  the  period  generally  adopted  through- 
out the  country  for  the  redemption  of  the  debt,  but  recently 
London  County  Council,  acting  under  skilled  advice,  gave  notice 
that  they  meant  to  reduce  the  time  to  25  years,  and  as  they  were  the 
largest  bon-owing  authority  other  Corporations  would  have  to  follow 
suit. 

Bailie  Stevenson  moved  that  contributions  for  the  future  should  be 
such  that  pastas  well  as  future  capital  expenditure  Mill  be  paid  oflfiii 
25  years  from  the  flate  of  its  incurrence.  He  thought  that  was  the 
only  logical  outcome  of  the  proposal  that  the  redemption  period  should 
be  shortened.  He  proposed  to  t;ike  full  advantage  of  the  present  years 
of  plenty,  so  that  if  in  a  few  years  they  might  not  be  so  favourably 
placed,  theii  contributions  would  be  conesponiiingly  lessened.  They 
expected  a  surplus  this  year  on  the  electric  light  fund  of  £13,000,  and 
that,  despite  the  advance  in  the  coal  bill,  which  would  be  at  least 
£14,000. 

Mr.  A.  MiRRAV,  convener  of  the  Electric  Light  committee,  mo\'etl  a 
negative  to  the  motion  dealing  with  miscellaneous  items,  and  on  the 
other  part  of  the  subject  that  the  proposal  to  reduce  the  period  for 
redem|>tion  of  debt  to- 25  years  only  apply  to  new  capital.  He  w.aa 
strongly  at  variance  with  the  Treixsurer's  proposition  tliat  it  was  bad 
finance  to  try  to  pay  otV  as  many  little  things  as  they  could  out  of 
revenue  instead  of  borrowing  money  and  putting  it  to  capital.  They 
had  the  money,  and  believed  in  the  cash  down  principle.  It  was  a 
spundtlirift  way  to  spend  tlie  surplus  on  .something  outside  of  the 
undertaking  .md  increase  the  charges  on  capital.  By  having  Iha  mis- 
eellaneous  items  fund  they  savcil  expenses  on  loans.  Of  course  tho 
Committeo  had  to  exercise  the  discretion  given  to  it  liy  the  Council  in 
a  reasonable  way:  and  he  would  rather  have  the  view  of  the  com- 
mitt^iu,  sulqcct  to  the  ruling  of  the  Council,  than  tho  dictum  of  ollicials 
as  to  how  they  were  to  deal  with  their  capital  an<l  revenue  account. 
Tbey  put  such  items  as  inspection  of  new  boilers,  advertising  for  con- 
tract.s,  repairs  of  new  mains,  cost  of  season  tickets  to  their  men,  and 
such  items  t«  revenue.  Why  should  they  be  charged  to  capit.al?  The 
piesent  system  was  a  good  one,  and  it  was  in  the  interest  of  all  concern- 
ed that  it  should  be  continued.  There  "as  nothing  in  the  state  of  the 
niidertaki:)g  wliiehmado  Mr.  Bailie  Stoven.-*on's  proposal  iiopc'sjuv. 
or  Ibeir  capital  expenditure  of  £942.000.  .*:305.000  was  in  land  aiid 
iMiildings.  They  bad  paid  lo  the  sinking  fund  £234,000  so  that 
lievoiid  these  sums  tbey  bad  only  got  £403,003  outstanding  un|)aid 
on  things  wbieb  might  be  called  i>f  an  ephemeral  character.  In 
addition,  they  bad  £92,000  in  their  reserve  fund,  so  that  ho  diil  not  .see 
any  need  for  the  proposal  being  made  ietros|)eclive.  In  regard  lo  the 
futuie,  be  I  bought  that  proliadlv  they  might  agree  to  [my  oil'  debt  in 
20  years  instead  of  25 -that,  be  indicated,  being  au  ex|)eil  suggoslioii 
also,  and  be  altered  his  motion  areordingly. 

After  discussion  tbe  piopo»al  to  rosoind  the  miscellanoons  it-cms 
resolution  was  carried  by  28  votes  to  15.  Hy  35  to  9  Mr.  Arbulhnot 
Murray's  |)ropo.sal  was  rejortcil  ;  and  as  between  tho  other  two  pro- 
posjilH.  Trojisnrer  Harrison's  «-as  oari-ied  Ity  33  voles  l<i  11. 

Electricity  in  Mining,  "n  Thursday  last  week  the  now  elec- 
trical windiuf^  ongiiio  at  the  MarUinin  I'll  of  the  tiroal  Western 
('olbery,  Pontypridd,  was  tested  on  load  under  tho  supervision  ot 
the  conBiilting  onginooor,  Mr.  li.  II.  J.  Ilooghwinkol,  M.I.E.E.,  of 
Wostminstor.  The  results  wore  ontiroly  satisfactory,  and  as  this  is 
practically  tho  first  largo  electric  winding  engine  erected  in  this 
country,  the  results  obtained  under  regular  working  conditions  will 
bo  awaited  with  much  interest  by  mining  onginoers. 
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The  substitution  of  electricity  for  steam  and  compressed  air  is 
making  rapid  progresa  among  the  South  Wales  Collieries. 

Al  the  three  pits  uf  Locket's  Mertliyr  ColUeriea  (1894),  at  Manly, 
Rhonilda  Valley,  the  whole  of  the  surface  plant,  iiicludiut;  tippliii;^, 
screening,  coal  washing  and  pmniiing,  is  di-iven  l>y  electricity,  and  at 
the  Fenidale  pits  of  Messrs.  D.  DaviesA'Sons  an  extensive  electrical  in- 
stallation is  nearing  completion.  In  coiniection  with  the  scheme  for 
the  electrical  oiKjration  of  the  surface  and  undergrounil  haulages  at  the 
Mardy  pits  of  Locket's  MerthyrCu.  the  wluile  of  the  plant  at  No.  3]>it 
will  he  operated  electrically.  The  extensions  now  in  progress  will  in- 
clude the  convei'sion  of  an  L'skside  steam  haulage  engine  of  200  n  i'. 
and  three  new  electrical  hauling  engines  of  200,  500  and  100  n.r.  re- 
spectively. The  200  n.i',  and  150  h.p.  motors  will  he  of  the  protectc<l 
tjTJe  with  enclosed  slip  rings,  and  will  he  capable  of  an  overload  of 
100  (ler  cent,  applied  during  20  minutes  when  running  at  350  revs,  per 
niin.  at  2,200  volts,  25  cycles,  three-phase.  .-Ml  motors  of  100  iir.  and 
under  are  running  at  440  volts,  25  cycles,  three-phase.  The  w  hole  of 
the  motors  and  switchhoards  have  been  made  by  the  British  Westing- 
hou.se  Co.  When  the  complete  plant  is  in  operation,  upwards  of 
1,500  n.r.  will  be  iustalled,  the  current  being  obtained  from  the  Tre- 
forest  Electrical  Consumers  Co.  Anew  Schiele  ventilating  fan,  driven 
by  a  Robey  compound  engine,  has  been  laid  down,  with  Thompson 
high- pressure  dish-ended  boilers,  equipped  with  Green's  economisers 
aud  Sugden's  superheaters  and  furnaces.  Crossthwaite's  patent  fur- 
naces are  also  replacing  the  forced  draught  blowers  on  the  other  boilers. 
The  tippling  and  screening  arrangements  have  been  entirelv  re- 
modelled, and  three  tipplers  and  picking  bands  have  been  erected  by 
Heeiian  &  Fioude. 

Electrobuses. — In  connection  with  the  present  outcry  against 
the  petrol  buses,  the  chairman  of  the  Electrobus  Co.  (Sir  Hy. 
Dering)  points  ou'.  that  the  panacea  for  the  troubles  complained  of 
is  to  be  found  in  the  use  of  electricity  as  the  propelling  power. 
There  are  now,  it  is  stated,  16  electrobuses  running  in  London  ; 
these  are  without  smell,  vibration  is  reduced  to  a  minimum,  and  it 
is  impossible  for  the  driver  to  exceed  12  miles  per  hour.  The  com- 
pany's percentage  of  accidents  is,  therefore,  lower  than  that  of  any 
other  similar  service  of  vehicles. 

Erith — The  sub-committee  appointed  to  consider  how  the  annual 
loss  on  the  tramways  undertaking  could  be  lessened  has  reported 
that 

These  losses  had  rapidly  increased  j-ear  b}'  year,  and  that  Erith  was 
the  third  from  the  lowest  of  72  municipnUy-operated  undertakings  in 
regard  to  traffic  earnings  per  car-mile.  Working  expenses  and  ad- 
ministration of  the  depaitment  could  not  be  reduced  materiallj',  having 
regard  to  the  safety  and  efficiency  of  the  system.  Bent  rails  at  several 
curves  on  the  system  would  shortly  reipiire  to  be  renewed,  parts  of 
track  would  require  underpinning  and  part  re-paving,  and  extensive 
mil  corrugations  would  have  to  be  remedied,  necessitating  special 
plant  for  dealing  with  the  work.  Under  these  circumstances,  it  was 
impossible  to  continue  carrying  on  the  system  without  a  large  increase 
in  working  expenses.  The  net  loss  on  last  year's  working  (notwith- 
staniing  the  low  working  expenses  of  6'2d.  per  mile)  Mas  £4,449, 
and  this  sum  would  be  exceeded  during  the  current  year  owing  to 
decreased  revenue.  The  total  loss  for  the  current  year,  it  was  esti- 
mated, would  besom' thingover  £7,000  to  be  provided  for  out  of  the  rates. 

The  Council  .agreed  to  the  committee's  recommendations  to  abolish 
Jd.  fares,  and  to  issue  exchange  or  transfer  tickets  at  a  unifoira  Id. 
fare,  entitling  the  holder  to  travel  over  any  two  given  stages  ajiproxi- 
mately  J  mile  long,  either  consecutively  or  at  any  time  during  the  day 
of  issue  ;  to  make  certain  changes  in  respect  of  workmen's  tickets, 
and  to  aljolish  free  riding  by  members  of  the  Council,  staff  and  em- 
ployes, except  in  the  case  of  the  uniformed  staff  (the  last  named  to  be 
allowed  to  travel  fi'ee  to  and  from  duty  otdy). 

Exhibition. — What  is  claimed  to  be  the  first  International 
Rubber  Exhibition  in  Europe  will  be  held  at  Olympia  (London) 
during  the  last  fortnight  in  September  There  will  be  a  conference 
held,  during  which  Papers  will  be  read  on  the  rubber  industry. 

Greenock. — The  Corporation  have  received  i'1,000  from  Sir 
Donald  Currie  to  be  invested,  and  the  proceeds  to  go  in  providing 
bursaries  for  young  officers  or  engineers  studying  in  the  James 
Watt  Memorial  School. 

Hastings. — The  Electricity  committee  reported  to  the  Council 
last  week  that  the  borough  electrical  engineer  (Mr.  R  F.  Ferguson) 
had  prepared  a  report  showing  that  there  were  4a0  gas  lamps  (469 
ordinary  50  c. p.  incandescent  gas  lamps  and  11  fitted  with  more 
than  one  burner)  which  were  within  60  ft.  of  the  electric  mains  and 
could  be  lighted  by  electricity. 

The  committee  were  prepared  to  supply  cuirent  to  the  whole  of 
these  lamps  and  to  undertake  similar  services  with  regard  thereto  as 
are  undertaken  by  the  gas  company  (i.«.,  lighting,  cleaning  and  ex- 
tinguishing of  lamps  arrd  renevi'al  of  lamp.s  when  requisite)  at  the  same 
animal  cost  for  each  class  of  lamp  a,s  is  at  present  charged  by  the 
company,  and  they  lecommcnded  that  a  standing  instruction  be  given 
to  the  committee  to  in  future  supply  electric  current  to  all  public 
l.anips  in  the  streets  in  which  electric  mains  are  now  laid  or  in  which 
such  mains  ma)-  hereafter  he  laid  (said  lamps  being  within  60  ft.  from 
the  main)  on  terms  above  mentioned. 

After  a  lengthy  discussion  the  report  was  adopted  by  17  votes  to  13. 

Hospital  Lighting. — The  Metropolitan  Asylums  Board  (London) 
have  approved  an  electric  lighting  scheme  for  the  North  Eastern 


Hospital.  The  cost  of  the  installation,  including  the  wiring,  fittings, 
&c.,  is  put  at  t'4,500,  and  electric  current  will  be  supplied  by  the 
North  Metropolitan  Electric  Power  Supply  Co.  (at  less  than  2d. 
per  unit'. 

The  eugineer-in-chicf  (Mr.  W.  T.  Hatch),  who  prepared  the  scheme, 
submitted  a  statement  of  the  actual  cost  of  gas  lighting  for  the  last 
two  j'ears,  fi-om  which  he  estimated  that  the  total  cost  of  electric  light 
and  gas  (a  small  <|uantity  being  reipiired  for  cooking,  heating.  Ice.) 
would  be  £700  per  annum,  compared  with  the  lU'e.sent  expenditure  of 
£1,200,  or  a  saving  of  £500. 

The  Hospitals  committee  (lointed  out  that  electric  light  had  an 
advantage  over  gas  in  that  it  could  1)C  more  favourably  arranged  in  the 
wards,  and  was  also  nrore  convenient,  moi-e  hygienic,  was  attended 
with  less  risk  from  fire,  and  was  genor-ally  accented  as  the  most  suit- 
able light  for  institutions. 

An  inquiry  was  held  at  SheHield  last  week  into  the  application  of 
the  Corporation  for  permission  to  borrow  £1,900  for  an  electric  lighting 
installation  at  the  Lodge  Moor  Hospital. 

The  town  clerk  (Mr.  R  M.  Prkscotti  gave  evidence  in  support  of 
the  application,  and  the  medical  superintendent  of  tlie  hospital  (l)i'. 
WiLLi.MMs)  described  in  detail  the  proposed  new  lighting  arr'ange 
raents.  He  strongly  urged  the  advis>ability  of  having  electric  light  in 
the  hospital. 

The  inspector  (Major  .1.  Stew.vrt,  R. E.)  :  Voir  have  given  us  excel- 
lent reasons  for  adopting  electricitj-.  I  don't  know  why  you  ditl  not 
have  it  before. 

King  Edward's  New  Yacht. — The  Royal  rooms  on  board  the 
King's  new  yacht  "  Alexandra,"  which  is  to  take  the  place  of  the 
"Osborne,"  consist  of  a  dining  room,  reception  room  and  two  tea 
rooms  on  the  upper  deck,  and  on  the  main  deck  the  King's  writing 
room,  the  bedrooms  for  the  use  of  the  King,  the  Queen,  Princess 
Victoria  and  a  Royal  guest,  together  with  a  connecting  corridor  and 
secretary's  bedroom.  The  contract  for  decorating  and  furnishing 
these  apartments  was  entrusted  to  Waring  &  Gillow.  Pretty  elec- 
tric fittings  are  employed,  and  in  the  ceiling  light  the  glass  is  in- 
geniously covered  with  a  soft  rose-coloured  silk  shade  of  unique 
design  and  giving  a  delightful  effect. 

London  County  Council.— On  Tuesday  it  was  agreed  to  loan 
Battersea  £l,.'-;47  for  electric  lighting. 

Cominrrctitl  Andil  of  Ihr  Tiriniirnyx. — Lengthy  reports  were  sub- 
mitteil  by  the  Finance  and  Highwav's  committees  dealing  with  the 
policy  to  be  pursued  in  order  to  carry  out  the  recomnrendat^ons  of  the 
auditors  who  recently  enquired  into  the  tramway  account?.  One  of 
the  principal  findings  was  that  there  had  been  a  loss  on  capital  account 
of  £1.500,000,  owing  to  the  displacement  of  the  horse  traction  system, 
and  they  considered  that  this  should  be  mat  in  a  mor'e  I'apid  man- 
ner than  by  trie  annual  instalments  for  repavment  of  debt.  The 
controller,  after  conference  with  the  other  officers  concerned,  com- 
putes that  the  obsolete  capital  expenditure  in  respect  of  horse  trac- 
tion at  March  31,  1914,  after  deducting  debt  repaid  in  respect 
thereof,  will  amount  to  £961,951.  The  Finance  committee  think 
that  annual  payments  should  commence  in  that  year  to  extin- 
guish the  debt  by  March  31,  1929.  The  conmiittee  recommended  : 
(a)  That  the  mount  of  capital  expenditure  rendei'ed  obsolete  from  time 
to  time  owing  to  the  conversion  of  the  horse-traction  system  to  electric 
tr'action,  .and  the  provision  made  per  contra  for  the  liquidation  of  the 
debt  thereon,  be  in  future  shown  in  the  balance-sheet  of  the  tramways 
urrdertaking.  (h)  That,  subject  to  the  .approval  of  the  Treasury,  pro- 
vision be  made  within  15  years  from  Mar-ch  51,  1914,  for  repayment  of 
the  debt  in  respect  of  obsolete  capital  expen<litui'e  outstanding  on  that 
date  on  the  horse  tramwaj's.  (c)  That  £5  517  l:ie  charged  to  revenue 
account  of  the  tramways  as  on  March  31,  1908,  for  additional  centr'al 
office  establishment  char'ges  for  the  period  prior  to  April  1,  1907. 
((/)  That  it  be  referred  to  the  Finance,  Jmprovemeirts  and  Highways 
corrrmittees  to  consider  the  resolutions  of  Nov.  20,  190^,  as  to  alloca- 
tion of  cost  of  street  improvements  connected  with  tramways,  together 
with  the  report  of  Messrs.  Peat  &  Pixlcy  on  the  same  subject,  and 
to  report  jointly  to  the  Council  as  to  the  action  which  should  be  taken 
thereorr. 

After  long  discussion  the  recommendations  wei-e  adopted. 

Tmiairruii  Hciieiral  7''"Hf/. —Further  reports  were  submitted  with 
regard  to  the  i-enewals  fund  of  the  tramways  account  and  the  Finance 
committee  recommended  :  — 

(f()  That  the  "  Renewals  Reserve  Fund"  be  called  the  "  Renewals 
Fund." 

('/)  That  a  "  (ieneral  Reserve  Fund  "  to  provide  for  genci-al  contin- 
gencies be  established  in  connection  with  the  Council'.s  tr-amways  ;  and 
that  for  five  years  from  April  1,  1908,  any  surplus  which  may  be  avail- 
able, after  a  sufficient  sum  has  been  credited  to  renewals  fund  to  bring 
it  up  to  the  full  araourrt  necessary  on  the  basis  of  ^d.  per  car-milo  run 
by  electric  tractioir,  be  paid  iirto  general  reserve. 

(c)  That  £34,634,  being  amount  of  £30,772  tr-ansferi-ed  to  renewals 
reserve  on  April  1,  1904,  in  resi)eet  of  the  lior.se  .sy.stenr,  with  interest 
to  March  31,  1908,  lie  tr-ansfcrred  to  general  reserve.— (.'arried. 

S(tii(l  Triiiiij"i)i  Viihich.'i. — It  w;is  decided  to  fit  the  sand  transport 
vehicles  of  the  tramway  department  with  m.aguetic  brakes  at  an  esti- 
mated cost  of  £81. 

Tili.i,lirmi:«  al  Cohitij  Hatch  -4.syu»i.  — It  was  agreed  to  re-arrange 
the  telephones  at  the  above  asylum  al  an  estimated  cost  of  £500. 

(I.  IS.  Sm-Jhc;  L'onlni^l  Sy.slr.m — In  reply  to  tiuestions,  Mr.  \Vhittaker 
Thompson,  chairman  of  the  Highways  committee,  stated  that 
the  Board  of  Trade  inspected  the  lines  in  the  Mile  End-road  where 
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the  G.  B.  surface  contact  system  had  been  laid,  on  Monday,  and 
had  granted  their  certiticate  for  six  mouths.  He  hoped  to  have  a  few 
cars  running  in  the  course  of  the  present  week  and  an  increased  nnm- 
ber  as  rapiclly  as  possible.  He  was  not  prepared  to  admit  tliat  tlie 
system  was  in  any  way  defective.  He  was  not  yet  in  a  position  to  saj- 
what  action  the  committee  would  tike  in  reference  to  the  further  elec- 
trification of  the  northern  lines.  Althoujjli  the  Board  of  Tr.ade  certificate 
was  only  for  six  mouths  he  personally  anticipated  a  renewal  of  the 
certificate  in  due  course. 

The  surface  contact  tramway  between  Bow  Bridge  and  Whitechapel 
Church,  referred  to  in  the  ahove  report,  was  opened  for  public  traffic 
yesterday  (Thursday,  i 

Lough  Erne  Ireland)  Electric  Power  Proposal.— Lough  Erne 
Drainage  Board  at  their  meeting  at  Enniskdlen  l.ist  week  discussed 
alettorfrom  Mr.  \V.  A.  Lindsay  (Belfast)  asking  whether  the  board 
would  encourage  a  scheme  for  generating  electrical  eaertry  at  Bel- 
leek  by  water  power  obtained  from  the  falls.  It  was  decided  to 
favour  the  suggestion,  but  the  board  required  a  more  definite  pro- 
posal as  CO  terms.  The  Secretary  stated  that  the  board  had  been 
approached  from  other  quarters  on  the  subject. 

Manchester  Telephone  Service. — The  central  group  of  ex- 
changes has  been  extended  to  include  Heaton  Moor  and  Eccles, 
and  on  July  1  a  further  extension  will  be  made  to  include  Sale  and 
Urmston. 

Marylehone  (London)  Electricity  Undertaking  — We  have  re- 
ceived from  the  electricity  supply  department  of  Marylebone  Council 
a  nicely  printed  and  well  bound  book  giving  a  description  of  the 
municipal  electricity  works,  &c.  After  a  brief  sketch  of  the  early 
history  of  electricity  supply  in  Marylebone,  and  of  the  proceedings 
connection  with  the  transfer  of  the  Mai-ylebone  portion  of  the  in 
Metropolitan  Electric  Supply  Co.'s  undertaking  to  the  Council,  a 
description  is  given  of  the  plant  and  equipment  of  the  Eiehmond- 
sireet  generating  station  ;  particulars  are  next  given  of  the  distribu- 
tion network  and  the  sub  stations,  the  head  offices  and  the  com- 
mercial department  of  the  electricity  undertaking,  &c.  Information 
is  furnished  as  to  the  progress  and  development  of  electricity  supply, 
the  charges  for  electrical  energy,  &c.  There  are  a  number  of  ex- 
cellent iUustrations  and  curves,  which  make  the  book  of  more  than 
usual  interest  to  tha  consumer  of  electrical  energy. 

Mexico. — The  present  month  should  see  the  inauguration  of  the 
new  electric  lighting  and  power  plant  at  Vera  Cruz,  and  also  the 
commencement  of  the  electrical  working  of  the  tramways  of  this 
city.  This  undertaking  is  a  British  one,  of  which  Messrs.  S  Pear- 
son &  Son  (Ltd  I.  the  famous  firm  of  contractors,  are  closely  con- 
nected. 

±'600,000  is  to  be  expended  in  plant,  buildings,  ie.,  in  connection 
with  a  company  vvhich  was  organised  in  London  last  November, 
called  the  Vera  Cruz  Terminal  Co ,  which  will  taiie  over  the 
handhng  of  all  traflic,  rail  and  otherwise,  at  Vera  Cruz,  maintain 
and  operate  warehouses,  piers,  &z.,  and  the  loading  and  unloading 
of  ships  and  all  other  terminal  duties.  In  connection  with  this 
undertaking  custom  house  warehouses  arc  to  be  constructed  which 
will  be  equipped  with  industrial  tracks  and  turntables,  overhead 
travelling  hoists  and  cranes,  capstans,  &3.,  all  of  which  are  to  be 
operated  electrically.  Four  of  the  cranes  will  bo  of  S  ton  capacity, 
and  there  will  De  lU  electric  capstans.  For  these  extensive  works 
it  is  probable  that  a  large  part  of  the  plant,  machinery  and  material 
will  be  ordered  from  tireat  ilritain. 

At  Puerto  Mexico  (this  is  the  new  name  for  Coatzacoalcos)  there 
have  been  great  improvements  effected  in  the  harbour  and  port 
works,  which  are  nearing  completion.  A  modern  system  of  steel 
wharves  and  warehouses  have  been  constructed,  each  equipped 
with  a  broad  guage  trac'i  to  suit  overhead  electric  travelling  cranes. 
There  are  IH  of  these  cranes,  each  of  3  ton  capacity,  for  loading  and 
unloading  di-oct  from  the  ship's  holds,  and  there  arc  also  liO  olec- 
tiic  capstans  in  operation.  At  the  terminal  railway  yard  at  Puerto 
Mexico  there  is  a  very  complete  and  up  todato  electric  generating 
station. 

Newcastle  (Stafifs.) — An  unopposed  imjuiry  was  held  hero  lasl 
week  into  the  Council's  application  for  sanction  to  a  loan  of  £700 
for  mains,  &c. 

Presentition. — Torquay  electricity  works  stafi  have  made  a 
presentation  to  Mr.  C.  D.  II.  .lackson  on  his  marriage. 

Ramsgate. — The  East  ClilT  and  I'ark  bandstands  and  certain 
portions  of  the  park  are  to  bo  wired  for  the  electric  light. 

Bouinania. — The  work  of  establishing  electricity  Bervico  at  Con- 
stantza  has  been  coinmonccd.  The  public  service  will  include  a  sup 
ply  of  current  for  lighting,  iSic,  at  the  new  casino  now  being  erected. 

St.  Pancras  (Londont.— The  recoiuiuondation  of  the  Electricity 
committco  to  uridcrtako  the  wiring  of  conaiuncrs'  premises  (througli 
contractors)  was  referred  back  by  the  Council  last  week. 

Sicily.  The  landline  tclegraiih  syatoiii  botwoon  lioiiie,  Piilenno 
Messina,  Catania,  Ac,  arc  undergoing  considerable  iiiiprovenienl 
and  oxtonsion.  The  Baudot  Hystoiii  of  operating  is  to  be  adopted 
on  several  of  the  lines  under  construction  or  reconstruction,  the 
iiugbes  simplex  an  duplex  systoin^  on  other  lines,  and  the  Morso 
duplex  system    n   h     oiuaindor. 


At  the  end  of  1907  the  public  telephone  system  of  Sicily  passed 
into  the  possession  of  the  Italian  Government,  and  it  is  announced 
that  besides  a  cheaper  service  considerable  extensions  are  in  con- 
templation. 

In  November  last  an  agreement  was  entered  into  between  a 
Belgian  company  and  Messina  Town  Council  for  the  establishment 
and  operation  of  electric  tramways  in  the  city. 

In  August  last  j'ear  a  c  impany  was  formed  with  a  capital  of 
i'120.000  (to  be  doubled  if  necessary)  for  the  estabhshment  of  elec- 
tric power  undertakings  in  Sicily,  and  for  carrying  out  works  of  a 
general  character  connected  with  the  supply  of  ele'tric  energy.  The 
first  projec  undertaken  by  the  company  is  one  for  utilising  the  waters 
of  the  river  Alcantara,  which,  by  means  of  an  artificial  fall,  are 
estimated  o  be  capable  of  providing  4,000  h.p.  The  construction 
of  these  works  was  commenced  in  April. 

Southampton. — The  Corporation  have  resolved  to  apply  for  a 
provisional  order  for  South  Stoneham. 

Southend. — Sanction  has  been  received  to  a  loan  of  il8,S14  for 
extensions  of  the  electricity  undertaking. 

Spain. —  The  "  Madrid  Gazette  "  announces  that  a  concession  for 
the  construction  of  an  electric  tramway  in  Bilbao  has  been  granted 
to  the  Cia  del  Tranvia  Urbano  de  Bilbao. 

Into  the  port  of  Malaga  in  1907  72|  tons  of  electrical 
machinery  and  accessories  were  imported,  but  no  portion  of  the 
imports  came  from  the  United  Kingdom,  Germany  {2')  tons),  Holland 
(22i  tons)  and  Belgium  (19  tons)  being  the  chief  sources  of  supply. 

Stepney  (London). — The  Thames  Conservancy  have  given  per- 
mission to  the  Council  to  cons  met  an  embankment  and  place  two 
S6  in.  suction  and  discharge  pipes  in  the  river  at  Blyth's  Wharf 
generating  station. 

Supply  of  Electricity  Bill. — Stepney  (London)  Council  are  cir- 
culai-ising  the  other  London  Councils,  and  also  the  local  authorities 
of  Greater  London,  as'ting  that  representatives  be  appointed  to  a 
deputation  to  wait  upon  the  President  of  the  Board  of  Trade  to 
urge  upon  him  the  desirability  of  reintroducing  the  Supply  of  Elec- 
tricity Bill  of  1906. 

Training  Ship  Lighting.— The  Metropolitan   Asylums    Board 

have  decided  to  provide,  at  a  cost  of  £'27.o,  a  battery  of  accumula- 
tors anda  small  additional  dynamo  for  the  training  ship  •'  Exmouth." 

West  Ham. — Application  has  been  made  to  the  Board  of  Trade 
for  an  extension  for  two  years  for  the  construction  of  the  Prince 
Eegent's-lane  tramwaj-. 

Electricity  Supply  Cricket  League.— The  following  particulars 
are  issued  of  the  points  scored  in  this  league  up  to  and  including 
Saturday,  13th  inst.  : — 

Club.  Played.       Won.         Lost.      Drawn.        Pts. 

Kensington  &Knightsb'dge    7     6     0     1     13 

St.  .7ame.s'  7     4     2     1     9 

Central 4     2     2     0     4 

St.  P.ancras  Power .'....     2     1     1     0     2 

Citv  of  London  4     0     4     0     0 

Marylebone 4     0     4     0     0 

Faraday  House  Dinner.— The  fourth  annual  dinner  of  the  Faraday 
Ilousa  O.S.  Association  was  held  at  the  (Jueon's  Hotel,  Leicester- 
square,  London,  on  the  Is^th  inst.,  with  the  president  of  the  Asso- 
ciation (Mr.  Gerald  W.  Partridge,  en^ineerin-chief  of  the  London 
Klectric  Supply  Corpn.)  in  the  chair.  The  company  included 
Mr.  W.  M.  Mordey,  Mr.  Robert  Hammond,  Major  O'Meara,  Mr. 
Hugo  Hirst  and  Mr.  Philip  Dawson,  who  proposed  the  toast  of  the 
evening — "  Faraday  House  and  its  Old  Students.''  As  is  usuil  at 
these  gatherings,  bcjond  this  toast  there  were  no  other  speeches, 
the  dinner  being  followed  by  an  excellent  smoking  oncert.  The 
members  are  to  be  congratulated  upon  a  most  successful  evening. 

Operatives'  Annual  Holiday.— The  works  of  Ed.  Beunis  I'i:  Co., 
at  l.iltlc  llulton,  IJolton,  Ij-vncs.,  will  close  on  Friday,  Juno  26,  and 
reopen  on  Monday,  July  6. 
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ELECTRICITY  SUPPLY  AND  TRAMWAY  ACCOUNTS. 


Acton. — The  gross  prolit  for  the  year  ended  March  was 
il  0H2  28.  2d.,  but,  after  paying  interest,  sinking  fund.  \c.,  there 
was  a  not  deficiency  to  date  of  .L'-,9,'M    ISs.  lid. 

Brighton.  -  The  total  income  of  the  olcctricitv  department  for  the 
yearcnded  March  ;il  was  i'HH,()H2.  lOs.  Ud.  (against  XH.'i.li.S.l.  9s.  7d. 
in  19()(i  7),  including  fOl,))."!!!.  93.  9d.  from  sale  of  current  by  meter, 
t'19.')  from  bulk  supply  to  Hove,  .l'll,HU.  l.'ls.  lid.  from  the  tram- 
ways departniont,  i;10,214.  .'Is  t)d.  from  public  lighting,  ko. 

(iniMs  jirofit  was  £41,329.  4s.  Id,,  of  which  interest  iib.uorticd 
£21.321.  15s.  10.1.,  and  sinking  fund  .C23,665.  3s.  lid.,  leaving  a 
di'lieioney  of  i'S.b.")?.  15s.  8d.  for  Iho  year,  againsl  l'10.255  in  190(i  7. 
The  deficit  has  been  mel  out  nf  I  lie  reserve  fund,  wliieh  now  stjnids  at 
£7,412.  14s.  Till!  lotal  oqiitiil  outlay  is  £774.474.  2s.  Id.,  an  incrcaso 
of  £16,194.  lis.  lOd.  on  the  yenr.  8,002,37b  uni|j<  were  sold  (against 
7,849,194).  Tlioroaru  4,623  consumers  ^againsl  4,509)  with  lliu  o<iuivu- 
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lent  of  519,628  8  c.p.  ct.nnectcil  (a^'aiiist  307,604  8  c.p.).  Tlie  total 
works  ('lists  were  089  pof  unit  ooal  beiiij;  0  55tl.  against  0'61(1.)  com- 
larol  «illi  IIM.  ill  1906-7.  and  the  total  costs  «eio  l'26il.,  against 
1-43.1. 

C-'Ichester. — The  traffic  revenue  of  the  tramways  department 
for  the  year  nded  March  31  was  j610,475,  16s.  lid.,  and  the  total 
income  XlO.'Jy 2.  12s.  lid. 

Expeiiscs  were  £9,315.  93.  6tl.  (or  6'564d.  per  c.ir-mile)  leaviiiL;  a 
giww  profit  iif  £1,669.  3s.  5d.  Interest  ali.sorljed  f2,70i.  2s.  4.,  ami 
£1896.  I7s.  6d.  wa.s  set  aside  for  repayment  of  loans,  so  that  there  was 
itdelii'il  of  £2,928.  16s.  5d.  for  the  vear.  The  ^ro.ss  capital  expendi- 
ture is  £69.300.  15s.  7d.  2,308,721  p:is.sen>j;ers  (against  2,514,599)  verc 
carrie.l.  and  340,539  car-miles  ;asainst  3^3,331)  run  ;  486.975  units  of 
electrical  energy  were  consumed.  The  percentage  of  working  expenses 
to  rei^eipts  \vas  84'8,  the  averi^e  traffic  revenue  per  cur-mile  being 
7-383d. 

Exeter. — The  total  receipts  of  the  electricity  department  for  the 
yenr  ended  March  Ml  were  i'19,267.  6s.  lid 

Exp.  nses  were  t9,742.  7s  6d.  and  the  gross  profit  was  £9,524.  19s.  5d. 
Iiittu-t  and  sinking  fund  required  £6,920.  Ss.  7d.,  leaving  a  net  profit 
of  t'2,o04.  13s.  lOd..  or  about  £1.000  more  than  in  any  previous  year. 
1,307,412  units  were  sold,  an  increase  of  about  10  percent.,  the  prin- 
cii«l  increase  being  in  street  lighting. 

The  report  of  the  city  electrical  engineer  Mr.  H.  1).  Munro)  states 
that  the  rate  of  increase  of  the  general  lighting  supply  has  been  re- 
tarded by  the  use  of  metallic  filament  lamps,  but  the  rate  of  increase 
in  the  luimber  of  consumers  has  been  well  maintained,  the  applications 
in  hand  being  more  numerous  than  ever  previously.  Although  the 
price  of  coal  tluring  tlie  year  has  averaged  20  per  cent,  more  than  in 
the  previons  year,  the  cost  of  generation  per  unit  had  been  kept  down 
to  the  same  figure  as  before.  A  portion  of  the  year's  surplus  has  been 
applied  to  the  repayment  of  £637. 10s.  3d.  owing  on  the  street  lighting 
installation  suspense  account.  Increases  in  the  salaries  of  certain 
memliers  of  the  stall' have  been  made. 

Dover. — For  ths  year  ended  March  31  the  income  of  the  elec- 
tricity department  was  i'19,37.5.  14s.  6d. 

Expenses  were  £10,159.  3s.  lOd.  (Jross  profit  was  £9.216.  10s.  8d.  ; 
interest  absorbed  £7,555.  Is.  2d.  and  sinking  fund  £4,107,  leav- 
ing a  deficit  of  £2.446.  10s.  6d.  The  total  capital  expended  is 
£184,805.  19s.  9d.,  an  increase  of  £4,982.  6s.  Id.  on  tlie  year.  The 
total  connections  now  amount  to  47,200  30  watt  lamps![  1,448,132 
units  were  generated,  136.S05  were  supplied  to  public  lamps,  420,351 
to  the  tramways  department  and  617,S06  to  private  consumers  (a 
decrease  of  95,304  compared  with  1906-7).  The  maximum  supply 
demanded  was  483  kw.  a.c.  and  285  k.w.  d,c.  Total  costs  were  2-08d. 
per  unit  sold  (against  l-72d.  in  1906-7). 

Gravesend.— The  gross  profit  of  the  electricity  department  for 
the  year  ended  March  was  given  in  our  last  issue  as  £4,261,  against 
£4,209  in  the  previous  year.  These  figures  should  be  £4,621, 
igainst  £-4,029. 

Kirkcaldy.— There  is  a  net  profit  of  about  i£l(;0  on  the  past 
year's  working  of  the  electricity  supply  and  tramway  undertaking, 
against  a  deficit  of  £1,200  in  1906-7. 

Luton. — The  income  of  the  electricity  department  for  tlie  year 
ended  March  31  was  £9,082.  17s.  od. 

Ex|>enses  were  £4,064.  l^s.  lOd.  Gross  profit  w.as  £5,018.  2s.  7d. 
(igainst  £3.502  in  1906-7),  of  wdiidi  interest  absorbed  £1,800.  18s.  Id. 
»nd  in.stalments  of  princifjal  and  sinking  fund  £2,012.  lis.  7d  ,  leav- 
ing a  net  profit  of  £1,263.  4s.  91.  (against  £862).  The  total  capital 
Wpended  is  £53,364.  lO.s.  lOd.,  an  increase  of  £9,511.  Os.  5d.  on  the 
jear.  1,226,933  units  were  generated  and  1,125,235  units  were  sold. 
The  total  maximuTn  supply  demanded  was  705  kw.  There  are  476 con- 
ramers  (against  382),  with'the  equivalent  of  26,150  8  c.p.  lamps  is  con- 
nected (ag.iin^t  22,293  8  c.p.),  and  there  are  motors  of  1,373  it. P. 
(against  '960  III' )  connected. 

Newport  (Mon.'  There  was  a  profit  of  £2,000  on  the  pas' 
year's  working  of  the  municipal  electric  tramways, 

■Watford.  -There  was  a  profit  of  £915  on  the  past  year's  working 
of  the  electricity  department,  and  this  has  been  applied  in  relief  of 
rates.     There  are  640  consumers  connected. 


TRADE  NOTES  AND  NOTICES. 


TENDERS  INVITED. 

Ihthlin  Lightiog  committee  invite  tenders  for  supply  and  erection 
of  sub-station  switchboards,  transformers  and  accessories  Speci- 
fications, &c.,  from  the  city  electrical  engineer  (Mr.  Mark  Kuddle), 
Fleet-street.  Tenders  to  the  Chairman  of  the  Lighting  committee, 
3,  I'ork-hill,  Dublin,  by  noon  .July  13.     See  also  an  advertisement. 

The  Lighting  committee  of  lUMin  Corporation  are  also  pre- 
pared to  receive  terwiers  for  supply  and  erection  of  boiler  plant,  Ac, 
at  Pigeon  House  generating  statioi.  Specification,  general  con- 
ditions and  forms  of  tender  from  the  city  electrical  engineer  (Mr. 
Mark  Ituddle),  Fleet-street,  D.ihlin.  Tenders,  addressed  to  the 
Chairman  of  the  Lighting  committee,  3,  Cork-hill,  Dublin,  by  noon 
July  13.     See  also  an  advertisement. 

LliMin  Corporation  also  in^'ite  tenders  for  12  months'  supply  of 
machinery  oils  for  the  Corporation  electricity  works.  Copies  of 
specification,  with  conditions  of  contract,  can  be  obtained  from  the 


town  clerk,  Mr.  Ily.  Campbell,  and  tenders  must  reach  his  oflSco 

by  29tli  inst. 

Si.  I'una-Ks  (London)  Council  invite  tondei's  for  additions  to  their 
low-tension  switchboard  at  King's  road  generatmg  station.  Copies 
of  specification,  &c.,  at  the  Electricity  Department  Otlices,  57,  I'rali- 
street,  Camden  Town,  N.W.  Tenders  to  the  town  clerk  (Mr.  C.  H.  K. 
Barrett),  Town  Hall,  Pancras-road,  N.  W.,  by  n-jon  Monday,  July  13. 
See  also  an  advertisement. 

London  County  Council  invite  tenders  for  the  manufacture 
and  delivery  of  high  tension  luain  switchgear  and  low-tension 
auxiliary  switchgear,  to  be  erected  at  the  Council's  generating 
station  at  East  Greenwich.  Tenders,  on  oBicial  forms  to  be  ob- 
tained from  the  clerk  of  the  Council  (Mr.  0.  L.  Gomme),  County 
Hall,  Spring-gardens,  S.W.,  by  11  a.m.  on  July  7. 

The  Electricity  Supply  committee  of  Stepneii  (London)  Council 
invite  tenders  for  supply,  during  the  year  ending  June  30,  1909,  of 
(1)  ampere-hour  meters,  demand  indicators  and  time  switches  ; 
and  (2)  arc  lamp  carbons.  Specifications,  &c.,  from  the  borough 
electrical  engineer  and  manager,  Mr.  W.  C.  P.  Tapper,  A.M. I.E. E., 
27,  Osborn-street,  Whitechapel,  where  tenders  must  be  delivered  by 
noon  of  June  29. 

Sa{fi>rd  Electricity  committee  invite  tenders  for  re-wiring  the 
Royal  Technical  Institute.  Specifications  and  forms  of  tender 
may  be  obtained  from  the  borough  electrical  engineer,  Mr.  V.  X.  H. 
M'l^'owen,  electricity  wo  ks,  Frederick-road,  Pendleton.  Tenders 
by  noon  of  July  1. 

The  Guardians  of  the  parish  of  Fidham  (London)  invite  tenders 
for  a  vertical  high-speed  engine  and  20  kw.  steam  dynamo,  both 
British  made.  Form  of  tender  of  specification  from  the  clerk, 
Mr.  E.  J.  Mott,  129,  Fulham  Palace-road,  Hammersmith,  'W.,  to 
whom  tenders  by  July  2. 

Tenders  are  wanted  for  an  electric  light  and  power  installation 
for  the  new  engineering  laboratory,  Heriot-Watt  College,  Edin- 
htirgh.  Specifications  from  the  Superintendent  of  Works.  Tenders 
to  the  Clerk  to  the  Heriot  Trust,  20,  York-place,  Edinburgh,  by 
10  a.m.  July  3. 

Woolwich  Council  want  tenders  by  noon  July  23  for  supply  and 
erection  of  coal  handling  plant  at  Globe-lane  electricity  works. 
Specification  from  the  Borough  Electrical  Engineer. 

Bradford  Corporation  want  tenders  by  mju  JuW  7  for  an  electric 
light  installation  at  the  nur.^es'  home  and  isolation  block  of  the  city 
hospital.     Forms.  &c.,  from  the  City  Architect. 

Fimtypridd  Council  invite  tenders  for  supply  and  delivery  of  six 
double-deck  tramcars.     Tenders  to  the  Clerk  by  noon  June  30. 

Odessa  (Russia)  Council  want  tenders  by  noon  Sapt.  1  (O.S. 
Sept.  14)  for  erecting  and  working  under  a  concession  an  electricity 
generating  station,  with  a  c.ipacity  not  less  than  4, .500  kw.,  for 
lighting,  heating,  power  and  traction.  Particulars  from  the  Build- 
ing Department  of  the  Town  Uprava,  Odessa.  A  deposit  of  50,000 
roubles  (about  i'3,335)  is  required. 

The  Coimuunal  Council  of  Gouda  (Holland)  have  decided  to  erect 
an  electric  power  station,  and  communications  on  the  subject  are  to 
be  addressed  to  Mr.  Alderman  Nederhorst,  Gouda. 

Copenhagen  Lighting  Department  want  tenders  by  noon  July  8 
for  supply  of  electric  cables  required  during  12  months  ending 
Augut,  1909.  Tenders  to  the  Direktoren  for  Belj-sningsvaesenet, 
Raadhuset,  Copenhagen. 

TENDERS  RECEIVED  AND  ACCEPTED. 

For  the  manufacture  and  supply  of  two  electrically-driven  cen- 
trifugal pumps,  to  be  erected  at  their  Greenwich  generating  station, 
the  London  County  Council  received  the  follow  i  ng  tenders  : — 

Dick,  Kerr  &  Co.  (arciptul)      £3,415  and  £3  320    0 

Entwistle  &  Cass  4,342     0 

Greenwood  &  Batley  £4,074.  10s.  and     4.00110 

Gwynnes  Limited 3,866     0 

.John  Cochrane    3,757  10 

Thomas  Parker  (Ltd.)    3,706     0 

Electric  Construction  Co 3,501     0 

British  Westinghouse  Co 3,379  17 

Worthington  Pump  Co.  ...£3,530. 10s.,  £5,406  and     3,375    0 

Drysdale&Co 3,358    0 

British  Electric  Plant  Co 3,335  10 

General  Electric  Co £3,375.  73.  and    3,333    6 

For  wiring  the  Hackney  car  shed  the  L.C.C.  received  the  follow- 
ing tenders : 


Peri-y  k  Co.  (acrid.  '• 

Tilley  Bros 

11.  .1.  (.'asli  &Co.  ... 

Cross  <fe  Cros.s  

G.  E.  Taylor*  Co. 
(i.  Weston  &  Sons  . 


£911    0 

0 

1,397  16 

10 

1,245    0 

0 

1,203    0 

0 

1,189  15 

6 

1,158    a 

9 

ComvnChing  &  Co.   £1,099     8     1 
Pinching*  VValtmi..    1,014  19  10 

Cannons  Sons    1,010  16     2 

Suter&VVood 961    0     0 

A.  0.  Smith 775    2     0 

Jenkins  &  C:iwte 702    4    4 


The  contract  with  Geo.  Wimpey  &  Co.  has  been  extended  by 
London  County  Council  to  include  alterations  to  the  bridge  carrying 
Shepherd's  Bush-road  over  the  L.  &  S.W.  Rly. 

In  April  London  County  Council  accepted  the  tender  (amounting 

to  £500.  3s.  2d.)  of  the  Forced  Lubrication  Co.  for  supply,  delivery 

'  and  erection  of  shafting,  brackets  and  pulleys  required  for  the  first 
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portion  of  the  central  ear-repair  depot.  Vickers,  Sons  &  Maxim 
have  now  purchased  all  British  rights  in  Tilston's  patent  forced 
lubrication  system,  which  is  to  be  used  in  the  execution  of  the  work, 
and  tne  Council  have  authorised  arrangements  being  made  for 
Vickers,  Sons  &  Maxim  to  undertake  the  work  in  the  place  of  the 
Forced  Lubrication  Co. 

For  the  supply  of  motors,  transformers,  &o.,  for  the  central  car- 
repair  depot  it  was  reported  to  the  L.C.C.  on  Tuesday  that  tenders 
bad  been  obtained  from  selected  firms  for  the  supply  of  (i.)  four 
single  ph  se  static  transformers  and  (ii.)  eight  three-phase  motors 
and  four  auto-transformer  starters.  Only  one  firm  (the  British 
Electric  Transformer  Co.)  was  in  a  position  at  present  to  supply  the 
static  transformers,  and,  as  those  were  urgently  required,  the  tender 
of  that  firm  was  accepted.  Three  other  firms  were  asked  to  submit 
tenders.  The  tenders  for  the  supply  of  the  three  phase  motors  and 
auto-transformer  starters  were  as  follows  :  — 

Electric  Construction  Co.  (accepted) £427  10 

General  Electric  Co. 595  18 

British  Westingbouse  Co 468     0 

Dick,  Kerr  cSt  Co Tender  incomplete 

The  tender  of  Watlington  &  Co.  (at  £8-1)  has  been  accepted  by 
London  County  Council  for  seven  switches  and  that  of  Pfeil  &  Co. 
(at  £82.  2i.  3d.)  for  forge  shop  tools  for  the  central  car-repair  depot. 

London  County  Council  have  extended  the  present  contracts  with 
W.  Manders  for  road  work  and  plate  l-aying,  and  with  Hadfleld's 
Steel  Foundry  Co.  for  special  track  work  for  the  reconstruction  of 
the  tramways  in  Lea  Bridge-road. 

Dick,  Kerr  &  Co. 's  contract  for  overhead  equipment  for  the  tram- 
ways from  Beresford-square,  Woolwich,  has  been  extended  by  Lon- 
don County  Council  to  include  the  equipment  of  the  tramway  from 
Brixton  to  Camberwell  Green  at  an  estimated  cost  of  £.5,160. 

In  connection  with  the  equipment  of  the  Bow  and  Hammersmith 
car  sheds,  London  County  Council  have  accepted  the  following  ten- 
ders :  Lighting  transformer,  British  Electric  Transformer  Co., 
£91.  10s. ;  distribution  switchboard,  Spagaoletti  Limited,  i'53 ; 
main  switch  boxes  and  wiring  materials,  Edison  &  Swan  Co  , 
£212.  12s.  lOd. 

For  50  jacks  for  electric  cars,  London  County  Council  has  accepted 
the  tender  of  VV.  A.  Green  at  £88.  los.,  and  for  the  supply  of  400 
anchor  plates  the  tender  of  Mountain  &  Gibson  at  Is.  per  lb. 

West  Ham  Electric  Lighting  and  Tramways  committee  have  re- 
ceived the  following  tenders  for  supply  of  a;!, 000  kw.  turbo-gene- 
rator : — 

British  Westiughouse  Co.  ( i>roei-<ionaUy  accepted)  £6100 

Electrical  Co 11,400 

Kichard.sons,  Westgartli  &  Co.  (Brown-Boveri  turljiiic)     9.675 

Do.  (Farsons  turbine) 9,400 

Do.  (Electric  Con.struction  generator) 9,300 

Do.  (Dick-Kerr  generator) 8,520 

Do.  (Siemens  generator) 8,175 

Elec.Construction  Co.(Richardsons,  Westgarth  turbine)     9,400 

Do.  (Parsons  turbine)   7,704 

Willau?  &  Robinson  (Dick,  Kerr  generator) 9,182 

,Ju,s.  Howden  &  Co.  (Dick,  Korr  generator)  8,865 

Do.  (Westinghouse  generator)  8,750 

Do.  (Siemens  gentrator)  8,600 

General  Electric  Co.  jRichardsons,  Westgarth  turbine)    8,745 

Do.  (Parsons  turbine)  7,349 

C.  A.  Parsons  &  Co.  (Parsons  turbine)    8,184 

Do.  (Dick,  Kerr  generator) 7,494 

The  Briti.sh  Westinghouse  Co.  is  to  make  delivery  in  five  months, 
and  the  contract  provides  for  two  years'  maintenance,  and  the  Council 
arc  to  have  the  option  of  purchasing  a  similar  turbogenerator  within 
two  years  for  £6,800. 

The  Eleotriciil  Engineer's  estimate  for  the  first  of  the  two  turbo- 
generators was  jClO.OOO. 

The  Metropolitan  Asylums  Board  have  accepted  the  following 
tenders  for  annual  electrical  supplies  :  — 

CJnncral  Electric  Co.,  Prykc  &  Palmer,  G.  Braulik,  .Stirling  Tcle- 
jibono  k  IClectric  Va).,  Siemens  Bros,  k  Co.,  British  Insulated  & 
Holsby  Cables,  W.  T.  Henley's  (Jo.,  Edison  &  Swan  Co.,  Davies.  Kent 
k  Stewart,  CallondeiV  (Jo,  (lonnolly  Bros.,  India  Knlibcr,  iMitta 
I'eroha  A  Telegraph  Works  (,'o.,  (Joo.ssuns,  Pope  k  t'o..  Sniiboam 
Lamji  Co.,  Cryselco  Limiled,  II.  (;.  Mayer  &  Co  ,  A.  P.  Lnndberg  & 
Sonn, Galsworlliy  l-imited,  J.  JI.  Tucker  k  Co.,  London  Electric  Wire 
Co.,  ileap  k  lolin.son.  (i.  McLellan  A  Co.,  A.  Mncintosji  k  Co. 
Soathond  Council  have  accepted  the  following  tenders  :  — 
Fcrranti  Limit^Ml,  inet(!rs  ;  Stone  S  Co.,  con<leiiser  pipes,  iS  per  ton  ; 
ICflgar  Allen  k  Co.,  Iiends,  i;96.  and  licnds  and  croMHings  for  tramway 
extcn.»ioiis,  £445  ;  K.  W.  Blaokwell  &  Co  ,  pormnnent  way  of  tramway 
extensions,  i;i,720  ;  rail  bond'*,  £42.  4s.  ;  poles,  £165.  15s.  ;  brackets, 
£65.  18h.  3fl.  ;  Im^-s.  £66.  18s.  9(1.;  trolley  wire,  £166;  overhead 
linings,  £48.  10h.3<1.;  Il.diolgnd  (Soci<!'te  anon.des  Acicrits 'Anglenr), 
160  tons  of  tram  rail  at  £b.  28.  6d.  per  Ion,  lish  plntos,  £8.  2s.  6d. 
per  ton. 

WorkHop  (>ouncil  have  received  the  following  lendors  :  Vornoii  k 
Co.,  llookhain  meters;  E.  Clroon  k  Son,  fuel  oconoinisor,  £2.)0  ; 
Tinkers  Limited,  repairs  to  boiler,  £30;  i'lamwelt  &  Sons,  rubber 
valves. 


The  Metropolitan  Asylums  Board  have  accepted  the  tender  of 
Edmundson's  Electricity  Corpn.  at  £194  (less  5  per  cent.)  for  wiring 
the  Belmont  Laboratory,  Sutton. 

HecXmondwike  Council  have  placed  an  order  with  the  General 
Electric  Co.  for  motors  and  starters  for  letting  on  hire. 

The  tender  of  J.  Wright  &  Sons  has  been  accepted  for  the  elec- 
trical work  at  the  forthcoming  pageant  at  Dover. 

Portsmouth  Electric  Lighting  committee  have'  accepted  the  ten- 
der of  the  British  Thomson-Houston  Co,  for  200  meters. 

Electric  Signs. — 0.  C.  Hawses  (Ltd.),  Birmingham  and  London. 
have  received  an  order  for  between  700  and  800  electric  signs  and 
maps  for  the  Underground  Electric  Piailways  of  London — viz.,  the 
Metropolitan  District  and  Metropolitan  Railways,  the  Bakerloo, 
Piccadilly  &  Brompton  and  Hampstead  Tubes,  the  Central  London, 
City  &  South  London  and  Great  Northern  and  City  lines.  These 
railways  are  henceforward  to  be  jointly  known  as  "underground," 
and  their  present  titles  and  abbreviations,  including  the  word 
"  tube,"  are  to  be  discarded.  Through  bookings  are  being  arranged. 
The  Watciloo  &  City  "  tube"  has  also  come  into  the  arrangement. 
In  order  to  keep  the  advantages  of  the  combined  system  before  the 
public,  the  companies  propo  e  t  ■  make  extensive  use  of  illuminated 
signs  and  maps.  Maps  of  the  underground  system  are  to  be  pro- 
vided whicli  will  also  show  the  parks  and  the  principal  business  and 
show  places  of  the  Metropolis  The  maps  are  to  be  engraved  on 
glass  and  are  to  be  7  ft.  by  4  ft.  Their  utility  will  be  enhanced  by 
the  fact  that  they  also  are  to  be  electrically  lighted  from  behind  at 
night.  The  contract  placed  with  Messrs.  O.  C.  Hawkes  involves 
the  use  of  about  70,il00  sq.  ft.  of  plate  glass  and  considerable  iron- 
work and  electrical  equipment. 

BUSINESS  NOTICES. 

Messrs  Crompton  &  Co.  (Ltd.)  are  moving  their  offices  to  a 
larger  and  more  convenient  suite  on  the  first  floor  of  their  present 
building  at  Salisbury  House,  London  Wall,  EC.  The  entrance 
will  be  in  the  main  corridor,  which  is  accessible  from  either  London 
Wall  or  Finsburv-circus.  The  company's  telephone  numbers  (488 
and  14,802  Central,  1,9.")9  London  Wall ;  'trunk  calls  T.S.  86  London) 
will  not  be  altered 

Arc  Lamps  (Ltd.)  have  now  removed  their  works  from  Camden 
Town  to  their  specially-built  factory  at  St.  Albans.  Clients  can 
secure  spares  from  Jlessrs.  Frampton  &  Paine,  29,  Old  Queen- 
street.  Westminster  (sole  selling  agents  of  the  company  for  London 
and  the  South  of  England),  where  a  stock  of  carbons,  globes  and 
other  spare  parts  is  kept. 

Messrs.  Pooley  &  Aus'in,  25,  Victoria-street,  London,  S.W  ,  have 
been  appointed  sole  agents  in  London  and  the  Home  Counties  for 
Engineering  Instruments  (Ltd.),  manufacturers  of  totally  enclose  d 
motor  control  gear  for  d.c.  and  a.c. 

The  Leeds  offices  of  Messrs.  C.  A.  Parsons  &.  Co.  have  been  re- 
moved to  65,  Prudential-buildings,  Park-row,  Leeds.  The  tele- 
graphic address  (Turbo  Leeds)  and  the  telephone  number  (1194) 
remain  as  before. 

Ct>rreciion—\n  the  note  given  in  our  last  issue  (p.  390)  in  re- 
gard to  the  change  of  address  of  Messrs.  L.  E.  Wilson  &  Co.,  we 
stated  that  their  telephone  number  was  67  Central  Liverpool.  This 
should  have  been  87  Central. 

Sales  by  Auction. — Messrs.  Puller,  Horsey,  Sons  k  Cassell  have 
been  instructed  to  olTer  for  sale  by  auction  at  the  Copper  Wire 
Works,  (Jneenborough,  Kent,  on  Tuesday,  luly  7,  the  remaining 
plant  and  machinery,  including  low-tension  generating  set  (Parker 
dynamo  direct  coupled  to  Willans  .'150  i.ii.r.  triple-expansion  engine), 
a  22  kw.  220  volt  dynamo,  five  c.c.  motors  (from  3ii.r.  to  12  n  r.),  a 
lielliss  60  ii.i'.-90ii.i'.  compound  steam  engine,  two  Robey  vertical 
engines,  two  Uavey-Paxman  ICconomical  steam  boilers,  two  Weir 
steam  pumps,  forced  draught  fan  ami  engine,  pair-rod  rolls,  five 
pair  copper  wire  draw  bouches,  two  electric  welding  machines,  two 
two  screw-cutting  lathes,  drilling  machine,  switchboards,  15  arc 
lamps,  kc.  ;  also  the  extensive  corrugated  iron  and  steel  buildingo 
forming  the  main  factory,  a  corrugated  iron  bungalow,  steel 
cbimnoy  shaft  and  various  outbuildings,  \c.  May  bo  viewed  by 
orders  to  bo  obtained  of  tiio  auctioneers,  11,  I'illitor-sipiare,  E.G. 
Catalogues  can  be  obtained  of  Moars.  Bennett  &  Ferris,  solicitors, 
(is,  Colcinan-Rtrcet,  E.C.,  Mr.  L.  W.  Chance  (receiver),  1,  Old 
Broad  street,  E.C.,  and  of  the  auctioneers.  Further  particulars  arc 
given  in  an  advprtiRement. 

By  order  of  tlio  Lords  CoinniisHioncrs  of  the  Admiralty,  Messrs. 
I'liller,  Horsey,  Sons  \-  Cassell  will  include  ii^ their  sale  at  H.M. 
Dockyard,  Porlsmouth,  on  .Inly  11  and  following  day,  100  tons  old 
brass  tubes  and  scrap  metal,  10  tons  scrap  white  metal,  17  tons 
foundry  aslios,  22  tons  old  lead  and  zinc  ashes  and  bottoms,  1,200 
tons  mild  steel  and  iron  scrap,  70  tons  olil  wire  rod,  60  tons  oloctric 
cable,  electrical  gear  and  stores,  eight  lathes,  five  cranes,  16  steam 
engines  (various),  19  air  compressors,  pumps,  lamps  and  lanterns, 
vices,  loose  tools,  &e.  On  view  three  working  days  prior  to  and  on 
mornings  of  sale.     Catalogues  (6d.  each)  may  bo  bad  at  the  Dock- 
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yard  find  of  tlie  auctioneers,  11,  Billiter-square,  E.G.     See  also  an 
j  idvcrtiscment 

For  Sale. — An  8  it. p.  gas  engine,  with  accessories,  also  k  ton  tees, 
J  bends  and  reducing  sockets,  two  lathes,  &c.,  are  advertised  for  sale. 
Patent  Exploitation. — The  patentee  (Mr.  H.  (1.  Osbum)  under 
British  Letters  Patent  No.  11,597  of  1000  and  No.  20,129  of  1901, 
for  flexible  conduits  for  conductors,  itc,  desires  to  license  British 
niannfacturcrs  to  work  the  patents,  or  propositions  for  the  sale  of 
the  patent  rights  would  be  considered.  Applications  to  Messrs. 
Boult,  Wade  &  Tennant,' chartered  patent  agents.  111  and  112, 
Hattongarden,  London,  E.G.     See  also  advertisements. 

Partner  Wanted. — A  partner  is  wanted  in  a  small  electrical 
manufacturing  business,  to  bring  in  at  least  £'2,000  for  developing 
several  patents.     See  an  advertisement. 

The  "  Journal." — Part  189  of  the  "Journal  "  of  the  Institution 
of  Electrical  Engineers  is  now  ready,  price  5s.  Particulars  of  con- 
tents arc  given  in  an  advertisement. 

CATALOGUES,  &c. 

Simplex  Lightinij,  Healing  aiii  Cooking  ^pecmUi''^.  —  We  have  re- 
ceived a  new  catalogue  of  electric  lighting,  heating  and  cooking 
material,  &c.,  from  Simplex  Conduits  (Ltd.),  and  ic  is  an  artistic 
production.  One  almost  wishes  it  were  cold  again,  so  that  we  could 
have  one  of  these  beautiful  stoves  in  our  office.  At  first  sight  it  would 
not  appear  that  an  egg  boiler  would  lend  itself  easily  to  ;isthetic 
development,  but  a  glance  at  the  Simplex  catalogue  will  disabuse 
icoffers  of  this  notion.  In  this  connection  it  is  particularly  re- 
qnested  that  the  trade  will  not  take  the  fittings  and  cooking  and 
heating  appliances  shown  in  the  catalogue  as  the  limit  of  the  Sim- 
plex Co.'s  capacity  in  regard  to  these  goods. 

"  PicJi  Quick"  Calculators. —  The  majority  of  colliery  managers 
are  familiar  with  the  monthly  data  cards,  the  feature  of  the  pub- 
licity campaign  of  Messrs.  Mavor  &  < 'oulson  for  some  time  past. 
These  relate  to  the  performance  of  the  Pick  Quick  electric  coal- 
cutting  machines  under  varying  operating  conditions,  and  have 
been  prepared  with  an  eye  to  furnishing  the  data  in  as  compact  a 
manner  as  possible.  These  data  cards  are  now  collected  in  pamphlet 
form,  and  we  have  received  copies  of  the  first  three  pamphlets  which 
have  been  furnished  with  strikmg  covers.  The  matter  has  been 
tastefially  arranged  from  the  printers'  point  of  view,  and  the  three 
yellow  books  will  certainly  be  retained  for  reference. 

Puhlifiti/  PamiJilets. — Marylebone  electricity  supply  depart- 
ment send  us  a  selection  of  the  literature  which  they  use  from  time 
to  time  with  the  view  of  encouraging  users  of  electrical  energy  for 
light,  heat  and  power.  So  far  12  publications  have  been  issued,  and 
these  vary  from  a  single  leaflet  to  an  artistic  booklet  of  a  number  of 
illustrated  pages.  The  main  object  appears  to  be  the  creation  of 
general  interest  which  may  be  followed  up  by  the  blandishments  of 
personal  solicitation.  The  publications  are  in  every  way  creditable 
products,  while  from  a  literary  point  of  view  they  leave  nothing  to 
be  desired.  We  must  compliment  Mr.  F.  A.  Wilkinson,  the  elec- 
trical engineer  and  manager,  and  Mr.  F.  A.  Davis,  commercial 
engineer,  on  their  enterprise  in  the  preparation  and  distribution  of 
these  pamphlets. 

Carbon  Brushes. — Messrs.  Wm.  Geipel  &  Go.,  Vulcan  Works, 
St.  Thomas'  street,  London,  S.E.,  are  issuing  a  circular  dealing  with 
Henrion  graphitic  carbon  brushes,  arc  lamp  carbons  and  incandes- 
cent lamps. 

.iluminium.  -\^B  have  received  from  the  British  Aluminium  Go., 
109,  Queen  Victoria-street,  London,  E.G.,  two  pamphlets  dealing 
with  their  manufactures.  One  is  entitled  "  Aluminium  :  Its  Pre- 
lent  and  Future  Uses,"  and,  after  a  sketch  of  the  rise  of  the  alu- 
minium industry,  some  particulars  are  given  of  the  company's 
fectories  and  works,  and  chapters  are  devoted  to  an  advocacy  of  the 
nse  of  aluminium  for  electrical  and  general  purposes.  The  secjnd 
pamphlet,  on  "  Aluminium  v.  Gopper  for  Electrical  Conductors," 
contains  a  number  of  tables  and  statistics  relating  to  the  use  of 
aluminium,  including  a  table  of  comparisons  between  copper  and 
aluminium  as  used  for  electrical  purposes,  a  table  of  comparative 
costs,  a  report  by  the  National  Physical  Laboratory  upon  samples 
of  hard  and  soft  aluminium  wire,  methods  of  jointing  aluminium 
conductors,  &c. 

Electro-Medical  Apjiaral us. --From  the  Sanitas  Electrical  Go.,  Gl, 
New  Gavendish  street,  London,  VV.,  we  have  to  acknowledge  a  very 
complete  catalogue  and  price  list  of  electro-medical  and  allied  ap. 
paratus.  The  book  contains  some  350  pages  with  numerous  illus- 
trations' The  first  100  pages  are  devoted  to  X-ray  and  high-freijuency 
apparatus.  Illustrations  and  descriptions  arc  given  of  different 
types  of  interrupters,  a  new  range  of  spark  coils,  the  latest  develop- 
ments in  focus  tubes  and  approved  appliances  for  protecting  opera- 
tor and  patient  from  the  rays.  A  motor  mercury  interrupter  (the 
"  Sanax  "  interrupter],  which  has  just  been  placed  on  the  market, 
is  described  for  the  first  time.  The  following  50  pages  are  devoted 
to  various  patterns  of  electric  light  baths,  static  machines,  nebu- 
lisers,  hydroelectric  baths,  electro-magnets  and  lamps  for  the  Fin- 
sen  treatment  of  lupus  and  all  skin  diseases,  including  the  popular 
Finsen  Reyn  lamp  and  the  new  quartz  mercury  vapour  lamp.    The 


next  section  (also  about  50  pages)  is  devoted  to  the  Sohnee  four-cell 
bath.  Not  only  is  the  apparatus  itself  described,  but  some  interest- 
ing reading  matter  relating  to  the  application  of  the  different  cur- 
rents by  Schnee's  method  is  provided.  Then  a  section  is  devoted 
to  a  description  of  apparatus  utilising  current  from  ordinary  electric 
light  mains  for  a  variety  of  purposes.  One  machine  particularly 
worthy  of  notice  is  the  "  Multostat  "  universal  apparatus  providing 
galvanic,  sinusoidal  and  galvanosinnsoidal  currents,  cautery  and 
light  in  the  one  compact  machine,  the  motor  transformer  of  which 
may  be  used  for  working  vibrators,  surgical  drills,  pumps,  centri- 
fuges, &c.  A  number  of  miscellaneous  appliances  are  also  in- 
cluded in  the  catalogue,  which  is  nicely  got  up  and  should  be  in  the 
hands  of  every  practitioner. 

BANKRUPTCIES,  LIQUIDATIONS,  &c. 

Fras.  Benj.  Egginton,  electrical  engineer  and  contractor,  11, 
Tempest-street,  Wolverhampton,  has  been  adjudicated  bankrupt. 
First  meeting  of  creditors  .July  2  at  the  O.  R.'s,  Wolverhampton, 
and  the  public  examination  on  July  22  at  the  Gounty  Gourt,  Wol- 
verhampton. 

A  meeting  will  be  held  on  July  2.3  at  27,  Brazennose-street,  Man- 
chester, to  receive  an  account  of  the  winding  up  of  the  Electro- 
Medical  Institute  (Ltd  ) 

A  meeting  will  be  held  at  120,  Bishopsgate-street-within,  London, 
E.G.,  on  July  21,  to  receive  an  account  of  the  winding  up  of  the 
Kand  Electric  Works  (Ltd.) 


COMPANIES    MEETINGS  AND  REPORTS. 


BRITISH  ELECTRIC  TRACTION  CO.  (LTD.)— The  Chairman  (Sir  C. 
Rivers  Wilson)  stated  at  tlie  meeting  yesterday  (Thursday)  that,  in 
the  directors'  opinion,  the  fall  in  the  market  value  of  their  debentures 
and  shares,  was  much  greater  than  the  circumstances  called  for, 
for  they  had  a  surplus  in  assets  of  £1 '  ,000.  The  net  profit  was 
£203,194,  and  after  adding  the  balance  forward  there  remained 
£118,824.  The  directors  were  able  to  add  £35,000  to  general  reserve, 
and  after  ap[)lying  £48,438  to  pavment  of  preference  dividend, 
e(|iial  to  3  ijer  cent,  for  the  year,  there  remained  £35  393  to  be 
carried  forward.  The  company  stood  upon  a  sound  foundation  and  its 
liabilities  were  small.  The  'company's  undertakings  had  been  well 
established.  Thev  were  not  over  capitalised  and  were  well  managed, 
yet  they  had  not  been  so  successful  as  anticipated.  The  reason  wa.* 
in  their  environment.  The}'  had  a  large  interest  in  Briti.sh  electrical 
engineering  companies,  but  English  electrical  manufacturers,  unlike 
those  on  the  Continent,  were  not  prosperous.  Personally  he  was  san- 
guine of  the  future  of  the  industr}' and  of  the  company. 

BUENOS  AYRES  ELECTRIC  TRAMWAYS  CO.  |1901)  (L'TD.)— The  report 
for  the  15  months  ended  March  31  states  that  after  allow  ing  for  de- 
benture interest  and  transferring  £2,530  to  sinking  fund.<  for  redemp- 
tion of  debenture  stock,  and  deducting  credit  lialance  brought  forward 
(£2,659),  there  is  a  debit  balance  of  £1,931  to  be  carried  forward,  and 
when  this  balance  has  Ijeen  wiped  out  depreciation  of  rolling  stock, 
plant,  tc,  will  be  duly  presided  for. 

ELECTRICITY  SUPPLY  CO.  FOR  SPAIN  (LTD.) -The  report  for  1907 
states  that  after  deducting  £11,138  for  debenture  interest  and 
e.xpenses,  and  £2,148  for  administration  expenses  and  income-ta.x  in 
England,  the  profit  was  £26,656,  which,  in  addition  to  the  debenture 
sinking  fund  of  £16,520  and  the  credit  balance  of  profit  and  loss 
account  at  Deo.  31,  1906,  £12,034,  have  been  applied  in  writing  down 
tlie  company's  assets  in  Madrid. 

GLOBE  TELEGRAPH  &  TRUST  CO.  (LTD.)— The  net  re\enue  for  the 
vear  ended  Mav  31,  after  deduction  of  expenses  amounts  to  £210,294. 
i5s.  9d.,  or  with  £26  565.  12s.  6d.  brought  forward,  £236,860.  8s.  3d. 
From  this  there  has  been  distributed  £131,769.  10s.  7d.  in  interim 
dividends,  leaving  available  £106,09J.  17s.  8d.  The  directors  now 
recommend  the  following  final  dividends  :  3s,  per  share  (less  tax)  on 
the  preference  shares,  making  6  [)er  cent,  for  the  year  (less  tax),  and 
5s.  9d.  per  share  net  on  the  ordinarv  shares,  making  5  j  per  cent,  net 
for  the  year.  These  dividends  will  absorb  £77,884.  12s.  3d.  and  leave 
£27,206.  5.«.  5d.  to  lie  carried  forward. 

GREENWOOD  &  BATLEY  (LTD.)~The  directors'  report  for  the  12 
months  ended  March  31  states  that,  after  providing  for  debenture  inte- 
rest and  expenses  of  management  and  making  provision  for  doubtful 
debts,  the  profit  was  £23,695.  9s.  Id.,  which,  with  £654.  3s.  brought 
forward,  makes  £24,349.  12s.  Id.  £5,000  has  been  written  off  for  de- 
preciation, and  the  directors  recommend  that  dividends  for  the  j-ear 
ended  March  31  last  be  declared  of  7  per  cent  on  the  paid-up  cumu- 
lative preference  shares  and  of  4  per  cent,  on  the  paid-up  ordinaiy 
shares,  absorbing  £13,898.  2s.,  leaving  £5,451.  10s.  Id.  to  be  carried 
forward. 

LEAMINGTON  &  WARWICK  ELECTRICAL  CO.  (LTD.)— The  re[>ort  for 
1907  states  that  the  capital  expenditure  during  the  year  amounted  to 
£2,293,  of  which  £426  was  incurred  in  the  reconstruction  and  equip- 
ment of  the  electric  tramways  and  £1,886  in  connection  with  the 
electricity  supply  station.  The  amount  owing  to  the  British  Electric 
Traction  Co.  for  advances  in  connection  with  the  reconstruction  and 
equipment  of  the  tramways  and  power  station,  iVc,  is  £28,253,  which 
it  is  proposed  to  repay  as  soon  as  arrangements  have  been  made  for 
i.ssuing  a  portion  of  die  authori.scd  debenture  stock.  In  the  meantime 
interest  at  the  rate  ot  4^  per  cent,  is  being  paid  on  the  loan.    The 
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accounts  show  a  net  credit  balance  of  £4,731  from  tram^\ays  and  elec- 
tricity supply,  and  sundry  receipts  amount  to  £68.  Deducting 
administration  and  general  expenses  (£1,421),  interest  on  loans  if  662) 
and  provision  for  renewals  £350),  there  remains  a  balance  of  £2,356, 
vhich,  with  £1,257  brought  forward,  is  available  for  distribution. 
The  directors  recommend  £500  being  placed  to  depreciation  and 
reserve  and  £350  to  a  sinking  fund  and  to  pay  a  dividend  of  4  per  cent, 
on  the  ordinary  shares  for  the  year,  leaving  £139  to  be  carried  forward, 

MONTREAL  LIGHT,  HEAT  &  POWER  CO.— The  report  for  the  year 
ended  April  30  .shows  gross  earnings  §3.792,218,  operating  expen.ses, 
renewals,  &c. ,  81,651,656,  leaving  net  earnings  $2,140,562.  Fixed 
charges  absorbed  §493,095,  leaving  net  profits  $1,647,466.  Deducting 
dividends  (1,120,000)  there  remains  §627,467,  which  with  surplus  earn- 
ings from  previous  years  brings  the  total  to  $1,732,314.  Ap|iro|)ria- 
tions  aggregating  J318,422  have  been  made  (depreciation  ^268,422, 
insurance  *50,C00). 

WESTERN  UNION  TELEGRAPH  CO.— The  rejiort  for  the  quarter  ended 
June  30  shows  that  the  surplus  at  Jan  1  was  §14,077,080.88,  the  net 
revenue  during  the  qnart-or  ended  March  31  was  .?1, 330, 886. 11.  Divi- 
dend of  Ji  per  cent,  (paid  April  15)  recpiircd  »1,230.100.00  and 
interest  on  bonded  debt  $133,062.50,  leaving  surplus  on  March  31  of 
$13,741,804.49.  The  net  revenue  of  quarter  ended  June  30,  based  upon 
nearly-  completed  returns  for  April,  partial  returns  for  ila\-  and  esti- 
mating the  Ijusiness  for  June,  will  be  about  $1,400,000.00,  ami  after 
deducting  interest  on  bonded  debt  (9433,062.50)  and  amount  required 
for  dividend  of  ^  per  cent.  ($4J7,O50.00'  there  will  be  a  surplus  of 
§14,214.191.99,  and  the  committee  recoaimend  that  a  dividend  of  J  per 
cent,  be  paid  on  and  after  July  15. 

J.  G.  WHITE  &  CO.  (LTD.)— The  annual  report  of  the  directors  to 
Feb.  29  last  states  that  the  business  has  continued  to  be  satisfactory, 
and  the  year's  trading  shows  a  net  profit  of  £36,162.  2s.  2d.  Profit 
has  only  been  tal^en  into  the  accounts  on  work  actually  completed  at 
date  of  balance-sheet.  Included  in  the  completed  works  was  the  Luton 
tramway  system  now  being  operated  successfully  by  the  coin])any 
under  a  leasing  agreement.  The  company  is  activeh'  carrying  out 
work  in  Buenos  Ayres,  Montevideo,  Para  (Brazil),  Dumbarton  and  at 
other  places.  Since  the  date  of  the  balance  sheet  contracts  have  been 
secured  for  an  electricity  supply  installation  at  Arbroath,  for  the  super- 
vision of  tramway  works  in  Santos  (Brazil)  and  for  other  tramway 
construction  \'arious  negotiations  are  in  progress  which,  it  is  hoped, 
will  lead  to  additional  business  of  considerable  magnitude,  both  at 
home  and  aljroad,  and  the  directors  look  upon  the  company's  position, 
in  view  of  the  severe  competition  and  financial  stringency  which  has 
existed  in  businesses  of  this  nature,  as  being  satisfactory.  The  Building 
Company,  in  which  the  company  has  an  interest,  has  also  shown  .satis- 
factory progress.  Investments  are  shown  in  the  balance  sheet  at  the 
u=ual  conservative  valuation,  which  should  provide  for  a  profit  on 
realisation.  Since  the  date  of  the  balance-sheet  securities  valued  at 
£24,752  have  been  sold  at  a  profit,  which  will  come  into  the  curient 
year's  accounts,  leaving  .£119,495.  18s.  6d.  as  the  valuation  of  the  re- 
maining securities.  The  average  ;,ield  in  interestand  dividends  (luring 
the  year  was  e(|ual  to  a  percentage  of  6.|  per  cent,  on  the  amount  of  the 
valuation.  The  balance  to  credit  of  profit  and  loss  account,  after 
bringing  in  i;l8,31I.  12s.  5d.  from  previous  account,  deducting  interim 
preference  dividend  paid,  and  making  provision  for  percentages  due  to 
directors  and  staff',  is  t;47,749.  2s.  lOd.  The  directors  recommend  the 
payment  of  the  6  per  cent,  cumulative  preference  dividend  (tax  free) 
for  the  half-year  to  Feb.  29  (£4,5C0),  a  dividend  (tax  free)  of  6  per  cent. 
on  the  ordinary  shares  for  the  year  to  Feb.  29  i.£3  000),  and  a  lionus  of 
2  per  cent,  on  the  preferred  and  ordinary  shares,  making  8  per  cent, 
for  the  year  i £4,000),  placing  £20,1.00  to  reserve  and  leaving 
£16,249.  2s.  lC<i.  to  ba  carried  forward. 


NEW  COMPANIES,  MORTGAGES  AND  CHARGES. 

» 

NEW  COMPANIES. 

BOURNE  END  ELECTRIC  INSTALLATION  CO.  LTD.)  ,98,428.)  Keg. 
Jun(;  19,  capit.il  £6,000  iii  £1  .-liaics.  tu  t.-dic  ovl-i  the  business  of  sup- 
idiers  of  electric  light  .-uid  energy,  engineers  and  litters,  carried  on  at 
Bourne  End,  Bucks.  First  directors.  F.  C.  Fryo  (chairman),  I[.  .S. 
Wilton,  .1.  K.  ('(Jlins  and  \V.  V.  Wil.-on. 

PAIGNTON  ELECTRIC  LIGHT  &  POWER  CO.  LTD.)  (98,437.)— Heg. 
.lunc  19caiiil.il  £15,000  in  £1  shares,  loacMjuiro  Ihcriiihis,  powers,  obli. 
gutions  and  liabilities  of  J.  A.  Purves,  D.Sc,  and  W.  T.  Purvcs,  M.A. 
(trading  as  the  Western  Electricity  (^orpn.),  under n  provisionaldectric 
lighting  order  granted  in  1907  in  respect  of  the  I'rban  District  of  I'.nign- 
ton,  anil  to  (Mury  un  the  business  of  suiipliorsof  clcclricily.  First  dircc- 
tors,  W.  .1.  Mam,  Maj,-(!cn.  (i.  DA.  .lackson,  T.  H.  Ward,  M  D.,  J.  A. 
Builand,  I^.liC.P.,  II.  Wayc'oll,  F.  Sarson,  W.  A.  Axworthy  and 
.1.  N.  Osliorne.     Reg.  odices,  5,  I'ahiceavciiuc.  Paignton. 

REVy,  PHILLIPS  &  CO.  iLTD.)  (98,421.)— Keg.  June  18,  capital 
£10,000  in  !t,OiJO  shares  of  £1  each  and  8,000  siinreM  of  2s.  6il.  caih,  to 
take  over  the  biiaiiicss  of  elcctriciaiis,  telegraph,  general  and  sanitaiy 
engineers,  contractors,  inainifacturorH  of  cooknig  and  other  apnlianccs, 
an<I  heating  and  vcMililating  engineeis  carried  on  lis  Kcvy,  I'liillips  & 
('o.  Hog.  olliee,  101,  (^lecn  Victoria  .street,  London,  E.C. 
MORTOAOES  AND  CHABOES. 

MARCONI  INTERNATIONAL  MARINE  COMMUNICATION  CO.  LTD  ) - 
Issue  ..11  .linic-  12  of  £16,000  7  per  cent,  .librni  arcs,  part  of  dories 
created  l.y  rcsoluti  uis  of  Nov.  20,  1905,  and  .Iinic  11,  1908,  to  sooiiio 
£40,003.  Property  rh.irgcd  ;  ''ompany's  unilertaking  and  properly, 
present  and  fiilure.  inilu.ling  iincalkMl  capital.  Nnlnistoo'.  I'ro- 
vionsly  i.ssiiod  of  same  sor  ics  £2.''i.r,no. 


CITY  NOTES. 


MEMORANDA  (June  25).— Bank  rate  2i  per  cent.  (May  28,  1908). 
Price  of  silver,  25Jd.  per  oz.  Consols  87JJ — 87};!  for  money  and 
87JJ-871,';  account.  Consols  Pay  Day,  July  1  ;  Stock  and  Shares 
Continuation  Days,  July  13  and  28  ;  Ticket  Day,  July  14  ;  Pay 
Days,  June  26  and  July  15  ;  Mining  Share  carry-over  Day,  July  10. 

Prices  of  Met.vi.s  (London).— Co;);)cr,  cash,  67i— 67|  ;  three  months, 
57J — 68i.  Lead,  Engli.sh,  13— 13^  ;  foreign,  i2| — 13.  Spelter,  foreign, 
184* -19i.  7'('ft,  English,  126— 127  ;  foreign,  cash.  125,1— 125|,  three 
months,  126g — 126|.  Iron,  Cleveland,  cash,  50  9— 510  ;  three 
months,  49/7^- 49,'lOi.  

BRUCE  PEEBLES  &  CO.  (LTD.)  (tn  Liqiidation). — Notice  is  given'that 
the  Court  of  Session.  Edinburgh,  has  directed  separate  meetings  of  (1) 
debenture-holders,  (2)  creditors  other  than  debenture-holders.  (3)  holders 
of  preference  shares,  and  (4)  holders  of  ordinary  shares  in  this  company 
to  be  convened  for  the  purpose  of  considering  and  approving  a  scheme  of 
arrangement  of  which  all  parties  interested  have  received  a  copy.  The 
meetings  wiU  be  held  at  Dowell's  Rooms.  IS.  George-street.  Edinhutgli. 
on  Friday.  July  10,  at  10:.30,  11,  11:30,  and  12  o'clock  respectively.  Wc 
have  ah'eady  referred  to  this  schcme(7'/i(  A'/..'';v'r-(r(;(.,June5. p.  314). ami 
briefly  outlmed  the  scheme  to  be  submitted  to  the  meetings  which  ])rovides 
that  a  new  company  shall  be  formed  with  a  ca|iital  of  £250.(.t{KI  in  £1 
shares.  This  new  company  will  take  over  all  assets  and  liabilities  of  tin- 
old  company.  The  directors  are  to  be  Messrs.  C.  H.  JPEuen  (Callender'^ 
Co.),  M.  B.  Mountain  (Mountain  &  Gibson),  .-V.  Mackenzie  (JIackenzir 
&  Moneur)  and  F.  E.  -Andiews  (Brush  Co.),  one  dii'ector  to  be  nominalcil 
byithe  liquidators,  and  one  dii'ector  to  be  nominated  by  the  debenture- 
holders  of  the  old  company.  Under  the  scheme  referred  to  (1)  Present 
debentiu'C-holders  are  to  receive  iu'st  debentures  ui  the  new  comi.any  for 
the  present  amount  of  theu'  holding  (£75,000).  These  lirst  dchenturis 
are  repayable  m  10  years  (July  1,  1918),  and  are  secured,  by  Scots  La«. 
on  the  heritable  property  and  fixed  machinery,  but  form  no  charge  on 
the  movable  plant,  book  debts,  and  other  loose  assets.  The  debenture- 
carry  interest  at  .5  per  cent.,  as  at  present,  and  a  smking  fund  of  2  per  cent . 
has  to  be  set  aside  for  theu'  redemption,  and  one-third  of  the  surplu- 
profits,  after  payment  of  a  dividend  of  ti  per  cent,  jicr  annum  on  the 
issued  capital,  is  also  to  be  set  aside  for  this  purpose.  (2)  Creditors  an' 
to  receive  in  respect  of  their  admitted  claims  7s.  tid.  ui  the  f  in  the  form 
of  a  second  debenture,  carrying  interest  at  6  per  cent.,  and  12s.  (id.  in  t)ir 
£  in  ordinary  shares  of  the  new  company  credited  as  fully  paid.  Tli.' 
second  debentures  are  repayable,  either  wholly  or  in  part,  at  any  time  at 
14  days'  notice,  and,  in  any  event,  hi  10  years  from  date  of  issue.  Credi- 
tors for  under  £10  may,  if  they  choose,  receive  a  composition  of  .^s.  in  the 
£,  payable  in  cash  in  three  months  from  date  of  allot  uient  of  capital  of  t  he 
new  company,  instead  of  debentures  and  shares  as  above  set  out.  (3) 
Preference  shareholders  are  to  be  allotted  three  ordinary  shares  of  £1 
each  in  the  new  company,  credited  as  13s.  4d.  paid  up.  for  each  £'^  pri' 
ferencc  share  held,  and  the  balance  of  tis.  8d.  per  share  (equal  to  £1  prr 
share  of  the  [old  company)  will  be  called  up  in  cash.  (4)  Ordinary 
shareholders  are  to  be  allotted  one  new  ordinary  share  of  £1  (credited  as 
IDs.  paid  up)  for  each  £5.ordinary  share  held,  and  the  balance  of  10s.  per 
share  will  be  called  up  in  cash.  It  may  be  added  that  unless  the  scheme. 
after  its  approval  at  the  meetings  to  be  held  on  July  10,  is  adopted  by 
the  new  coniiiaiiy  withui  six  weeks  after  it  is  sanctioned  by  the  Court  of 
Sc.ssion.the  liquidators  may.  with  the  sanction  of  the  Court,  declare  the 
scheme  to  have  fallen  through. 

It  is  stated  tli.it  considerable  economics  have  been  elTectcd  by  the  joint 
liquidators  during  their  period  of  oftiec,  and  t  here  is  every  reason  to  believe 
ili.it  the  business  should,  in  a  comparatively  short  time,  regain  it.s  plan 
in  the  electrical  industry  and  become  a  prosperous  concern. 

DURHAM  COLLIERIES  ELECTRIC  POWER  CO.  (LTD.)— At  an  extraor- 
diiiaiy  meeting  on  Wednesday  the  aiiicndmcnt  of  the  articles  of  .as,«o. 
ciation  agreed  upon  at  a  previous  meeting  was  confirmed. 

HOBART  ELECTRIC  TRAMWAY  CO.  (LTD.) -The  directors  hi>\r 
declared  a  di\  iih'd  i.t  Is.  pel'  share,  tax  free. 

PROVINCIAL  TRAMWAYS  CO.— An  interim  dividend  of  3s.  per  share 
upon  the  oKlinary  shares  in  respect  of  the  year  onding  Sept.  30  next 

ha>  been  declared. 

STOCK  EXCHANGE  NOTICES.  -The  Stock  Exchange  committee  have 
appointi'd  .luly  1  a  special  settling  day  in  |irovisional  certificates  for  a 
furtlier  i.ssue  of  50  OOO  £5ordin,ai'y  siiaros  issued  at  .1'6  ,  fully  and  partly 
(£J)  [.aid  (£2  capital  and  £1  premium),  and  50,C0J  £5  fully  and  partl> 
I  C2)   paid  5  per  cent,   profercnoo  shares  of  the  X< ircd-'lli  iiiiO'i-Tum 
Kliclrir  Siiji/i!i/  Co.  (Ijti.);  .Inly  8  a  special  settling  d.ay  in  a  fiirtlicr 
issue  of  20,000  £5  fully  and  partly '£1)  paid  ordinary  shares  of  the 
I'liitiil  llinr  Pl'il(   Tili'plioiK  Ci>.  (ijil.)  :  and  .luly  14  a  special  sottlin;j 
ilay  in   a   further    issue    of   10,000  £1   fully  paid   ordinary  shares  ..I 
Mitrroiii'"  Wiril'^s  Tiliipii/ih  (V.  (/,/i/.\  anil  have  ordered  all  thcBniil 
lerlilicales  and  shares  to  be  quoted  in  the  ollicial  list.    Quotations  have 
also   l.i'cn  granted   to  S600,000  additional  (icneral  Consolidated  lirst 
mortgage  60- year  5   jrcr   cent,    gold    bonds  (840    for   §600   each   and 
1.800  for  $106eachl  of  the  .1/......  rnn,iir.,t/H  Co  :  and  250.000  .•*100 

sliiir.'s  and  a  (urtlicr  i.ssue  of  #,5b4.000  liist  mortgage  30  \ear  5  per 
cent,  gold  bonds  (128  of  S500  and  5,000  of  §100  each)  of  the  /.'.■<-  -/. 
./•iiiviro  Tiiiminii/  l.iiilil  ,1-  /'inn  r  I'd.  (//^/. ). 

VICTORIA  FALLS  POWER  CO.  Mr.  Arthur  K.  Iladloy  litis  joined  the 
bo.'iril  111  lbi-<  company.  Mr.  lla.lloy  is  a  dircilor  of  the  Ko.saiio  Elci'- 
trie  Co.  and  joint  general  manager  of  llic  KluctricJil  Co., 
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130 

166 

121 

133 

6 

232 

'  429 

108 

263 

371 

86 

2,910 

1,397 

1,578 

31 

302 

1,198 

5J6i 

1,325 

36 

4,129 

HID 

136 

9 
21 


ELECTRICAL  COMPANIES'  SHARE  LIST. 


LAST 

Dm- 
Dam) 


NAMB. 


}  days. 


769 

Plus  2  days. 


St. 
1 
1 

St 

St, 
10 
10 

St, 
10 
10 

St. 

St. 

St. 

St. 

St. 

100 

St. 
6 

100 

St. 

St- 

St. 

St.' 

St. 

St, 
10 
10 
10 
10 

St. 
6i 

St. 

10: 
10| 

St. 
5| 

St. 
10 

St, 
10 
10 

St, 
10 
St. 
St. 
St. 

1 

1 

St, 
St 
St. 
St. 
St. 
St. 
St. 
St. 


9/0 
4/8 
6/0 

*i% 
3/6 
*i% 
6/6 
3/6 
4% 
2/6 
%'3 
i% 
2/8 
2/6 
4*% 
7/0 
6/0 
5% 
HZ 
1/IOJ 
S% 
6/0 
60 
4J% 

HZ 

3  6 

2/6 

4/6 
B/0 
6% 
4% 
4% 

4i% 

1/B 

3/0 

4% 

3,6 

2/3 

4}/, 

34% 

ax 
4% 

HZ 

SJ{ 

6% 
4% 
SX 

H% 

8/0 
4/6 
4% 
6/0 
3/6 
35% 

4% 
4/0 
0/6 

ml 
ax 

2/6 
2/6 
4J% 
6/0 
2/3 

4% 
6/6 

HZ 
HZ 

n 
6/0 

b% 

iU 

3/. 

4X 

sy 

4< 
2/6 
4iJ 

HZ 

6Z 
6% 
iX. 
7/0 
6/0 

4/0 
i'/. 
4/0 
*iZ 

»/. 

6/, 
44'. 


ELECTRICITY  SUPPLY. 

Bonmemonth  ft  Poole  Eleo.  Sup.  Ord... 

Do.     4J  per  Cent.  Com.  Pref.  

Do.     6  per  Cent.  Cum.  Second  Pref. 

Do.    4}  per  Cent.  Del).  Stock  (red.) 
Bromley  (Kent)  El.  Lt.  k  Power  Shares 

Do.  Do.  Ist  Debs. 

Brompton  ft  Kensinirton  Elec.  Sup.  Ord 

Do.    7  per  Pent.  Pref. 

Central  Elec.  Sup.  ro.4''  Onar.Db.Stock 
Charinc  Cross(W.End  ft  City)El.Sup.Co. 

Do.     4*  per  Cent.  Pref.   

f  Do.    4  per  Cent.  Deb.  Stock  (rod.) 

Dn.    City  Underlakinff4iX  Cm.  Pref. 

Chelsea  Electric  Supply  Ord 

*  Do.     4i  percent.  Deb.  Slock  (rod. >  ... 
City  of  London  Electric  Liu'hting  Ord., 

Do.    6  per  Cent.  Cum.  Pref.  

Do.     6  per  Cent.  Deb.  Stock  (red.) 

Do.  4  J  per  Cent.  2nd  Deb.  Stock  (red. ) 
Counlyof  Durham  Elec.  P.D.  Ord 

Do.     6  per  Cent,  non  Cum.  Pref.  

Connty  of  london  Elec.  Supply  Ord 

Do.    6  per  Cent.  Cum.  Prer. 

Do.     4J-    Deb.  Stock  (all  paid)  (red.),. 

Do.    Second  Deb.  Slock 

Folkestone  Electricity  Supply  Co.  Ord, 

Do.    5  per  Cent.  Cum.  Pref. 

Do.     H  1st  Deb.  Stock  (red) 

Hoye  Eleclric  Licbting  Ord 

Kensington  ft  Knicbtsbridge  Ord 

Do.     6  per  Cent.  Ist  Pref. 

Do.    4  per  Cent.  Deb,  Stock  (red.) 

Kensinetn.  &  KnRtbg.  Co.  &  Netting  Hill 

Co. /Joint  Station)  4?  Deb.  Stock  (red.) 

Kent  Elec,  Power  Co 

London  Electric  Supply  Ord 

Dn,    6  per  Cent,  Pref, 

t  Do,    4  per  Cent,  1st  Mort,  Deb 

Metropolitan  Electric  Slip,  Ord 

Do,    4A  per  Cent,  Cum,  Pref,  

Do,    4*  per  Cent.  Deb.  Stockist  Mort. 

Do.  si  per  Cent.  Mrt.  Deb.  Stocklred.) 
Midland  Elec.  Cnrp.fr.r  P.D.ldtMort.Db. 
Nevreastle  &  Dist.  Elec.  Lit;.  Ord 

Do.     4*  per  Cert.  Deb 

Newcastle  Elec.  Supply  Ord 

Do.     6  per  t^ent.  non  Cum.  Pref.  

')o.  4  per  Cent.  Mort.  Deb.  red.  1907. 
Korthern  Counties  Elec.  Sup 

Do.     4J  per  Cent.  Deb 

Netting  Hill  Electric  Ord 

Oxford  Electric  Ord 

Do.     4  percent.  Deb.  Slock    

St.  James'  &  Pall  Mall  Elec.  Ord. 


Price 

Wed 

June  24 


irj-11 

9!-na 

ici-1'5 

1/2  -106 
4J  -6 

94  —97 
63-7} 
61-7} 

98  -101 
38- 4J 

4i-4a 

95  ^fS 
88-48 
3  -3i 

101    -104 
9i  -IC* 
12  —13 

124  -127 

103  -105 
2j— 3 
38-3i 
1i    84 
105-105 

1)7       Uo 

93  -101 
4I-6J 
6  -6J 

94  -97 

6  — ej 

7  -8 

6  -ei 

96  -9J 

97  -101 
88  -92 

8D   -92 

4i     5 

4J-5 

1.7  -111 

86  -90 

96  -99 

n-H 

gi  -93 

6g-5i 
6i-6t 

97  -9J 

96  —97 
lli-12i 
6i-6i 

94  -98 

n-n 


Do.    7  per  Cent.  Pref.    I       fi  -71 


0/6 
444 

h 
nz 

31% 
HZ 
34a 
34% 
3i% 


Do.  31  per  Cent.  Deb,  Slock  (red,)  .. 
Smitbfield  Markets  Electric  Snp,  Ord.. 

Do,     4  per  Cent,  Deb,  Stock 

South  london  Electric  Supply  Ord 

South  Metrop'n  Elec.  Lt.  &  Power  Ord. 

Do.     7  per  Cent.  Cum.  Pref. 

Do.    ii  Isl  Db.  Stk.  Red 

Urban  Electric  Supply  Ord , 

Do.     6  per  Cent.  Cum.  Pref.    

Do.     4*  per  Cent.  1st  Mort,  Deb , 

Westminster  Elec.  Sup,  Ord 

Do.     4i  per  Cent.  Cum,  Pref,    

ELECTRIC  RAILWAYSJRAMWAYS.&C. 

Baker  St.  &  Waterioo  4'<  Perp.  Db.  St. 

Bath  Elec.  Trams  Pref.  Ort) 

Do.     5  per  Ceot.  Cum.  Pref. 

Do.  4^  1st  Mort.  Deb.  Stock  (red.)... 
B'bam  &  Midland  Trams  4^  1st  Db.  Sik, 

Bristol  TraTUways  &  Carria^'e  Ord 

Do.     Cum.  Pref.  (fully  paid) 

Do.     4  per  Cent.  Dehs 

Pritish  Electric  Traction  Ord 

Do.     6  per  Cenr.  Cum.  Pref. 

Do.     6  per  Cent.  Perpetual  Debs 

Do.     4^  per  Cent.  2nd  Deb.  Stock 

Central  London  Ordinary  Stock  ...., 

Do.     4  per  Cent,  Pref.  Stock    , 

Do.     Deferred  Stnck    

Do.     4  per  Cent.  Debs , 

CharindX.Iluston&HmpstdPer.Db.Stk. 
C  ity  of  BirminKliam  Trams. 55^Cni. Pref. 

Do.     4  per  Cent.  1st  Mort.  Debs 

City  &.  South  Lr>ndon  Klv.  Con.  Urd. 
Do.    5  per  Cent.  Perp.  Pref.  (1S91) 

Do.     {189C) 

Do.    (190!) 

Oo.     (1S03) 

Do.     4  per  Cent,  Perpetual  Debs.  .. 

Dublin  United  Trams.  Ord  

Do.     6  per  Cent.  Pref. 

Gt.  Northern  &CilyRly.  Pref.  Ord.  (4%) 
G.  Korthern,  Piccadilly  &  Brompton  Ord. 

Do.    4  per  Cent.  Deb.  Stock 

Hastings  &  Dist.  Elec.  Trams.  6/^  Cm.  Pf. 

Do.      4i  Lb.  St 

t  Imperial  Tramways  Ord, 
t  Do.  0  per  Cent.  Pref.  .. 
t  Do.  4J  per  Cent.  Debs. 
I.  of  Thanet  E.  T.  &  Lt.  5  per  Cent.  Pref. 

Do.    4  per  Cent.  Deb.  Stock 

Lanarkshire  'I'rmnwaya  ■ 

Lanes.  Utd.  Trams  6  4  Prior  Lien  Db.  St, 

Liverpool  Overhead  Railway  Ord. 

Do.    6  per  Cent.  Pref 

Do.    4  urr  Cent.  Deb 

London  United  Trams.  H/i  Cum.  Pref.  ... 
Do.    4  per  Cent.  1st  Mort.  Deb.  Stock 

Mersey  Con.  Ord.  Stock    

Do.    8  per  Cent.  Perp.  Pref.  

Metropolit.in  K!ec.  Tramways  Def.  

Do.    6  per  Cent.  Cum.  Pref. 

Do.     4i  per  Cent.  Deb.  Stock  

Metropolitan  Railway  t_'unAolidated  

Do.    .Surplus  Lands  :)tot-ks 

Do.     8i  pt-r  Cent.  Preference 

Oo,     3i  per  Cent.  "A"  Preference  

Do.    3i  per  Cent,  i  onvertible  Pref. 

Do.    8i  per  Cent.  Debenture  Stock 

Do.     3J  per  Cent.  "A"  L»ilto 


85  -?0 
i-3 

7J  -74 
2J-23 

^I'e— li'e 

99  -10;i 

1  —2 

87  -90 
7}-<i 
4J  -61 

90  -92 
i-i 

86  -SJO 
93  -  96 
10  -11  J 

8  -Si 

9i  -100 

l|-li 

92  -97 
7B  —77 
75      78 

91  -92 
66    -69 

103  -106 

82  — )!5 

4.i  -  4J 

97  -100 

39     -41 

113     -116 

112    -116 

110     -113 

108 


ItO   -103 

12i    13i 

12J  -13* 

J-U 

6  —64 

m  -92 

3J-«i 

9S  -96 
104  -llj 

tj  -loj 
93    -94 

l-U 

68  -t3 
9J-U1J 
91  — »4 

6|-61 
86    -87 

H-H 
81  -80 

1  -3 

8  -6 

1  —  5 

.-la  .13 
J4-5S 
9)  -98 
98i-39i 
68  —70 
86  — i9 
76—78 
78  -76 
91  —94 
89  —92 


Bati 

? 

TIKLP. 

ED 

£  a. 

d. 

6    7 

0 

4    7 

0 

6  11 

t) 

4     6 

6 

6  10 

0 

4  12  9 

6    9  0 

4  10  0 

4  0  0 
0     10 

4  17  0 

4  2  0 

5  3  0 

6  8  9 
4  6  9 
6  16  6 
4  12  0 

3  18  0 

4  6  0 

3  9  7 
6  13  4 
6    3  6 

5  !0  6 

4  2  6 
4     9  9 

6  7  0 
4  11  0 
4  13  0 
6  11  0 
6  6  0 
4  12  0 
4     10 


5  8 
7  6 
4    0 

6  0 

4  8 
12  10 
10  12 

5  0 

6  5 
4     4 


3  19 

4  18 
6  8 
6  6 
4  7 
6  11 
4  10 
4    1 

3  18 

4  11 
6  0 
4  12 
6  19 
4  13 
4     1 

4  13' 
6  11 
6  12 
4  1 
6  1 
4  16 
3  17 


4  7  0 
8  0  0 
6  14  0 

5  0  0 
4  IS  0 
8  11  9 
4  14  0 
4    0  0 


5    3 

0 

6  16 

fi 

3  17 

0 

4    7 

0 

3    8 

0 

3  15 

6 

4  14 

0 

5    6 

0 

4    0 

0 

4  IS 

0 

4    6 

0 

4    7 

0 

4    8 

6 

4- 12 

6 

3  17 

6 

4  10 

6 

4    9 

0 

6    3 

0 

4     7 

0 

7    1 

0 

4  13 

9 

7  17 

n 

5  17 

0 

4  13 

9 

6 
S 
6 

8  0 
4  11 
6 
4  13 


6  3 
4  12 
I  6 
3  19 

3  19 

4  U 
4  12 
3  14 
3  16 


iHiKh-l 
est. 


Mar.  Sept,]  10}/, 


Lon- 

est. 


Feb,  Aug 
Feb,  Aug 
Jan.  July 
Anril,  Oct 
Slay,  Nov 
March .... 
Mar,  Sept 
June,  Dec 
Feb,  Aug 
Feb,  Aug 
,  Jan,  July 
Jan,  July 
March  . . 
June,  Dec 
Feb,  Aug 
Jan,  July 
June,  Dec 
Jan,  July 
April,  Oct 
April,  Oct 
Feb,  An? 
M.ir,  Sept 
Jiin,  July 
May,  Nov 
April,  Oct 
Mar,  Sept 
Feb,  Aug 
April,  Oct 
Feb,  Aug 
Jau,  July 


April,  Oct 
Jan,  July 
Mar,  Sept 
Mar,  Sept 
Jan.  July 
April.  Oct 
Jan,  July 
June,  Dee 
Jan,  July 
June,  Dec 
Feb,  Aug 
Jan,  July 
Feb,  Aug. 
Feb,  Aug 
Jan,  July 
Mar,  Aug 
Jan,  July 
M  arch  . . 
March  . . 
Jan,  July 
Feb,  Aug 
Feb,  Aug 
Jan,  July 
Feb  .... 
Feb,  Aug 
April 

Feb,  Aug 
April,  Oct 

April,  Oct 
April,  Oct 
April,  Oct 
M  ar,  Sept 
Jan,  July 

Jan,  July 

April 

Jan,  July 
April,  Oct 
Jan,  July 
Feb,  Aug 

Feb.  Aug 
June,  Dec 
Feb.  Aug 
April,  Oct 
M  ay,  ."^  ov 
;  Feb,  Aug 
I  Feb,  Aug  I 
|,Feb    ....  ' 
Jan,  July 
Jan,  July 
April,  Oct 
April,  Oct  I 
Feb,  Aug 
Feb,  Aug 
Feb,  Aug 
Feb,  Aug 
Feb,  Aug   I 
May,  Nov 
Feb,  Aug 
Feb,  Aug 
Feb,  Aug 
Feb,  Aug  I 
Jan,  July  | 
Mar,  Sept 
April,  Oct 
Mar,  Sept 
Mar»  Sept 
Jao,  July 
Mar,  Sept 
Jun,  J  uly 
Feb,  Aug 
Jan,  July  1 
Feb,  Aug  : 
Feb,  Aug 
Jun,  July 
Jan,  July 
Jan,  July 
Feb,  Aug. 


i0\ 


96 


108 
U8i 


93 


9&3 


4  ill 


^if  1? 


7iy 

5.,--.. 


9'i  '  93J 

76j  I  74. » 

i»  !  76 

ii  [      . 
6«i     65 

105  |lu4 

83J  '  83i 


116      113J 
■021    loij 

ooj }  9iii 


April..  . 
Feb,  Aug 
Jan.  July 
I'eb,  Aug 
Feb,  Aug 
Feb,  AUfj 
Feb,  Aujj 
Feb,  Aug 
Jan,  July 
Jhu,  July 


B6J 

I  4li 

!  ctt 
I  88} 
I  70 

1^3 ! 

91 


7J 


96 

38| 

Sf.j 
751 


90 


*  Id  cftiuQifttiDg  the  yield  allowuice  baa  been  made  for  accrued  interest  but  not  for  redemptioD 

t  Ex  DiTidend 
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ELECTR,ICAL    COIWCRATXIES-    SITAR,E    T^I^T. -Continued. 


Last 

nivi- 

dkndI 


NAME. 


Price 

Wed., 

June  24. 


RiTE  % 
YIELD- 
ED. 


St.t 

SI 

St. 

ft-! 
6 
II 
1 

SI. 
1 

St. 

100 


31% 
3% 

4% 

<\:e 
O'V; 

6% 


(LECTRIC  RAILWAYS  k  TRAMWAYS- 

Metropolitan  district  Eailway  Ord 

Extension  Pipf.  (B  prr  Cent.l 


ll 

!' 

6 
5 

St. 

Si. 
6 

St. 
2 
2i 


1/-?f 
2/4? 

6/0 
3/0 
4i 
4J 

4* 


Si. 

4J> 

St. 

a-' 

b 

if)/n 

5 

2/6 

St. 

W. 

l/'i 

St. 

m 

ODS 

1 

0/7; 

0/1- ? 

1/0 

0/7f 

d 

S/l 

100 

5X 

O/Vl 

2/0 

0/7t 

bt. 

4*X 

2/0 

1/2 

St 

*X 

SI. 
5 

5/. 

6 

SI. 

4J'< 

? 

St. 
10 
81. 

-% 
6/0 

45; 

10/0 

2lX 

St. 
10 

4« 

1.1/0 

101/ 

n 

v/o 

o/-f 

Kl 

0/7i 

f> 

12 

a/ii 

100 

4^ 

2/0 

0/6 

5« 

4/. 

101. 

44; 

lAi6 

6 

f/o 

1/' 

10(1 

:-/0 

10 

lIM 

r.V 

16/0 

8  ■  80/0 

1"    CO 

•0   10/0 

?    2/0 

/'    6/0 

Hf 

lilr 

100 

4/0 
44? 

Hi. 
81. 

06/0 
17/B 

SI. 

100 
26 
10 

«/e 

4*. 

30/0 

41% 

100 

62/0 
«l 

1 

tl 

100 

100 
10 

1/8 

ir,  *;•> 

ilo  )^ 
10  ''/• 

SI 

8/1) 

\Continued.  1 

12  —IS 

23  —28 

44   -48 

72  -77     I 
100  —104 

4)  —tl 
120  -126 

7iS  —78 

J-3 

i   4     I 

93  -fe 

77  —81 
76  -t-l 
30  -43 
A -18 
3J-3g 
84  —8/ 


£  B.  d. 


Do. 

Dn  .ApcfTiled  Fsl.  Pref.  fTnl.  Gtllir.  bv 
Und.  Klep.  Ulys.  Co.  nf  Lnndon,  Ud.l 

Do.     3  per  Cent.  Coiisoltd.  Ttpnl.c-hnrgp 

Do.     4  per  Cent.  Midland  Renl-ctiart;e 

Bo     foliar-  Stock  4  per  Cent  

Do.     6  per  Cent    P<rp.  Deb.  Stock  

Do.     4perCent-  Ditto l 

New  Gen.  Trftct.  6  per  Cent.  C^m.  Pref. 
Potteries  Electine  Traetion  Ord ' 

Do.     5  per  Cent.  Cum.  Pref.  i 

Do      4»  per  Cent.  Deb.  Stock      ....  ! 

S.  Met.  Elec.  Trams.  &  Ite.  O:^  Cm.Pref.i 

Do.     4  per  Cent.  Deb.  Stock  • 

Sunderland  Dist.  Elec.Trms.B'/lstMt.Db. 
rndereronnd  Elec.  Rys. Co. of  London... 
Yorkshire  (W.R.)  Elec.  Pra-ns.  Ord 

Do.     6  per  Cect.  Cam.  Pref.    

Do.     44  per  Cent.  1st  Daba 

ELECTRIC  MANUFACTURING,  tz. 

Aron  Electricity  Meter  Ord <^~-^i: 

Do.     e^Cnm.Pf.  s? -si 

Babcock  &  Wilcoi  Or.l 3!;'-4,',. 

Do.    Pref. Ir'.-l'E 

British  Insnlated  &  Helaby  Cables  Ord.  fj— 64 

Do.    6  per  Cent.  Pref. 5|    6J 

Do.     41  per  Cent.  Ut  Mort.  Deb.  (red.)  '  10.!  —105 

BrilisliThoms'n-Hou3l'n4Klst  Mt.Db.  W     -98 

Pritish  We^linghanie  6  perCent.Pref...]  ^&     {A 

Do.    4  per  Cent.  Mort.  Deb.  Stock >  4j       60 

Brush  Electrical  Engineering  I  4 

Do.     6perCent.  Pref.  non-Cum \  ,'s     I's 

Do.     4i  per  I.  ent.  Perp.  1st  Deb.  Stocks  7j  -76 

Do.     Perpetual  2nd  Deb.  Stock     '  6i  — 60 

Callenders  I  able  Con.  Ord 9i  -  11  J 

Do.    6  per  Cent.  Cum.  Pref.  !  6J-63 

Do.     4f  per  Cent.  1st  Mort  Debs,  (red.):  107  —109 

Castner-Kellner  Alkab  Co '  IJ— 1| 

Do.     «4  percent.  Ist  Mort.  Deb.  (red.). I  101   -104 

Chadbum's  (Ship)  Telcitraph  Ord It's— It's 

Do.     6  per  Cent.  Cum.  Pref.  1  — ij 

Consolidated  Flectrical  Co 3 — ^ 

Consolidated  Sipiial  Co 14— 1| 

Do.     6  per  Cent.  Cum.  Pref. 1,':— 1 

*  Crompton  &  Co.  (Nos.  1  to  •'6,000)   "S-13 

Do.    6  per  Cert.  l8t  Mort.  Debs.  (red.).j  92    -no 

Davis  &  Tiniinins 3— H 

Dick,  Kerr  cS:  Co.  Ord IJ-I^ 

Do.     6  per  Cent.  Cam.  Pref. 1  — IJ 

Do.    4j  per  Cent.  Deb.  Stock    101-101 

Edison  &  Swan  United  ("A"  3h.)(£3  pd.)|  ^  - 1 

Do.     (fSpaid)    I  14-24 

Do.    4  per  Cent.  Mort.  Deb.  Stock  (rd.  )i  78  —81 

Do.     6  per  Cent.  2nd  Deb.  Stock :  86  —S7 

Edmundson's  Elec- Corp.  Ord.    ,  J— S 

Do.    6  per  Cent.  Cum.  Fref.  I  4rl 

Do.     4J  per  cent.  1st  Mort.  Deb.  (red.)  63  —73 

Electric  Conslrnction  Co I  i  —i 

Do.    7  per  Cent.  Cum.  Pref.  I  IJ-'i 

Do.     4  percent.  Perp.  1st  Mort.    (ebs.i  61-65 

General  Electric  (1900)  b%  Cum.  Pref....  7}-8J 

Do.    4  perCent.ls-t  Mort.  Deba ',  87    -90 

flenley's  Teleeraph  Works  Ord lOj  -llj 

Do.    44  per  Cent.  Pref.   I  5-64 

l^o.    4i  per  Cent.  1st  Mort.  Deb.  Stock'  lOJ  —106 

India  Rubber.  Guttapercha,  &c.,Wrks.!  Iti- lf4  i 

Do.     4  per  Cent.  Debs,  (red.) i  tS  — 100 

Niilioual  Elec.  Cctnstruction  Co I  | — S 

Kichardsona,  WestKarth  &.  Co.,  Ltd.  Ord.j  I'fl— I'fi 

Do.     6  per  Cent.  Cum.  Pref. 1  }-| 

I  o.    4j  per  Cent.  Perp.  Deb.  Slock    ...  87—1.1 

.'■implei  Conduits  Ord 14 

Do.    tl  jier  Cent.  Cum.  Pref I  6} 

lelegrapb  ConBltuction  &  Maintenance  SC^— 324 

Do.     4  per  Cent   Deb.  Bonds  (1909)    ...'  !02'-104 

Vickers,  Sons  &  Max'.m,  Ltd..  <Jrd IJ-li 

Do.    6  per  Cent.  non-Cum.   Preference  1  -  IS 

Do.    6  per  Cent.  non-Cum.  Preferred  102  — llC 

Do.    4  per  Cent.  l8t  Mort.  Db.Sk.(red)'  li'2  —104 

Do.     44  per  Cent.  2nd  Mort.  Deb.(red.)  lOZ    -103   ; 

Do.    6  perCent.  Jrd  Mort.  Debs,  l-erip  101  -103  ; 

.1.  G.  White  &  Co.  6  iier  Cent.  Cm.  Pref.!  74-64     ) 

Willaus  &  Robinson  Ord ij— U     1 

Do.    6  per  Cent.  Cum.  Pref.  !  sj— 3| 

Do     4  per  Cent.  1st  Mort.  Debs 7j  — 7 


TELEGRAPHS. 


I 


*Z 


Amazon  Telegraph 

Do.     6  per  Cent.  Debs,  (red.)    I 

Anglo-An.erican  

Do.     Pri-ferred    

Do.     Deferred     

Commercial  Cable  4  per  Cent.  Deb.  Stk. 
Cuba  Submarine  Ord 

Do.     Preference  10  per  Cent 

Dllecl  Spnniah  Ord 

Do.    10  per  Out.  Cum.  Pref.    

Do.    4t  IKT  Cent.  Del. 

Direct  Ijiiilod  Klatee  Cable  

Direct  W.al  India  Cable  443;  Kk.  Db.(rd,) 
Kaatcrn  Ord  nary     

Do.     8J  per  Cent.  Pref.  Slock  

Do.    4  [.(  r  Cent.  .Mort.  Deb.  Bik.  (rod.) 
Eflslern  Kxtenition  

Do.     4  I  er  Cent.  Deb.  Slock  

E««lern  &  H.  Africim  4  <  Mori.  Deb.  1900 

Do.     IJ;  Mauritius  Sub.  Deba.  (red.)  .. 
G  N.  t"l  Copenhagen),  with  Coupon  73 
llalifniA^]iemiUda44{  III  Ml.  jbb.(red.) 

llHiO'l'.uropean ,„ 

tMaika.  Compnuiea  CommoD   

t   i>o.     i'relerenre     

Marconii  Wirelea*  leleg.  Co I 

I'aeille  A  KurojK-'n  'rel.4XGllar.Dt]«.(red.)l 
Weal  Coai-lol  America 

Do.    4  jier  lent.  Ueba 

W  e.t  llifliB  Si  i'nnama  

t   Do.     t)  |irr  Cent,  lal  Pref. 

]>u.    GprrCent.2n(]  Pref.ex.ona/o  of  ar,' 

iKi.     6  per  Cent,  i'el'g 

Wralern  'Jelri^raph    

lio.     4  per  tent.  Del..  Block  (red.)....!! 
Wralern  I  iiii.ii  7rlr)fh.  el,IJ004i|;  llondii 


2  —S 
85  —88 
69  — fi2 

104  —105 

IPJ-iej 

84  — ;7 

74-84 

16t— lb] 

3  -31 
8  -9 

0OZ--103'< 
13|!-HJ 
lu  t-ll)zi 
133  -130 
844 -tr.,; 


7    6  0 

3  18  0 

3  17  0 

3  11  0 

4  1«  0 
6    3  0 


0 
6  13 


4  14    6 


6  0 
i  19 
6    9 

!U  12 


6    3    6 


7  2 
4  17 

3  16 

8  0 

4  16 
1  6 
i  12 


8    0    0 


6  0 

7  .0 
7  1 
i  7 
4  2 
9  18 
4    6 


6  1 

4  9 

6  10 

4  -2 

i  6 

6  2 
4  0 

7  z 
6  17 
4  19 


6  14 

6  11 

6  14 

6     1 

12 

0 

ID 

4 


4 

7 
6 

a 

6  11 
4     7 


Dividend 

DCE. 


BUSINESS 
WiKK  10 
.TfXE  24. 


K  '  Last 
S  Divi- 
ro  dend 


ITAME, 


Price      Kate  % 
Wed.,      Yield- 
Jone  21       ED. 


DIVIDEKD 
DOB, 


iffigh 

1  est. 
Feb,  Aug  I  ISi 
Feb,  Aug 


Feb,  Aug 
Jan,  July 
Jan,  July 
Mar,  Pept 
Jan, July 
Jan,  July 
May  .... 
April,  Oct 
Feb,  Aug 
May,  Nov 
Feb,  AuE 
Jan,  July 
Jan,  July 
June,  Dec 
March   . . 


7  11 
4   lb 

4  0 

5  6' 

4  19 

5  16 


2    9 


Jan,  July 


April,  Oct 
April,  Oct 

Jnly,  Feb 
Jan,  Joly 
Jan,  July 
Mar,  Sept 
Feb,  Aug 
Jan,  July 
March  .. 
Mar,  Sept 
Mar,  Sept 
Jan,  July 
Jan,  July 
Jan,  July 
Not,  May 
May,  Sot 
Feb.  Aug 
March  . . 
April,  Oct 
August ... 
April,  Oct 
April,  Ocl 
Jan,  Jtily 
Jan,  July 
Mar,  Sept 

Sepi    

Sept  

Jan,  July 
Feb,  Aug 
Feb,  Aug 
June,  Dec 
Mar,  Sept 
Jan,  July 
May,  Nov 
Jan,  July 
Jan,  July 

July   

Jan,  July 
June,  Dec 
Mar,  Sept 
Feb,  Aug 
Feb,  Aug 
Mar,  Sept 
Feb,  Aug 
April.  Oct 

April 

N  ov  .... 
May,  Not 
Jan,  July 


75 


78 


764 
42 


85i 


H 


lOAi 


Low- 
est. 

I-IG 


724 


77 


414 


bdiuhI 
Week  5 
Jdnes 


li^ 


3  10    n 
8  10 

4  9    0 
4  14     0 

3  16    6 

4  6    u 

7  i'  0 
4  0    0 

8  6    0 
6  7    0 


Mar,  July 
Jan,  July 


June,  Dec 
June,  Dec 


Apr.  Oct 
Apr,  Oct 
May,  Not 


looj-iozj 

8  18 

0 

i2i   n\ 

10  J-luzi 

6     11 

0 

3  18 

0 

101  -103 

8  17 

0 

100  —102  ; 

8  H 

M 

2!i-2U4 

10  J-10114 

6  ID 

0 

4     8 

0 

64  -67 

6  19 

U 

eo  -70 

C  11 

0 

80  -70 

6  11 

0 

9u"— lu2 

3  18 

A 

1|«  — 1  \\; 

8  18 

0 

IW  — 1U2 

»  18 

0 

8?-1, 

0  l?" 

0 

8  —9 

101  -104 

4  lA 

0 

1911— 182 

6     1 

0 

101  -ion 

»  17 

0 

70  —HI 

4  19 

0 

June,  Dec 
June,  Deo 
F,My,Ag,N 
F,My,AK,N 
F,My,Ag,N 
Jn,Ap,Jy,0 
Feb,  Aug 
Feb,  Aug 
April,  Oct 
April,  Oct 
Jan,  July 
Ja,Ap,Jy,0 
June,  Dec 
Ja,Ap,Jy,0 
J>,Ap,Jy,U 
May,  ^0T 
U  !Ja,Ap,Jy,0 
Feb,  Aug 
Feb,  Aug 
May,  Not 
Jan,  July 
June,  Deo 
May,  Not 
jR,Ap,Jj,t.i 
J»,Ap,Jy,0 
April.... 
June,  Doo 
May  .... 
Jan,  July 
May,  Nor 
May,  Not 
May,  Mot 
Jan,  July 
Mr,Jn,0,l» 
June,  Doc 


14 

1(J4S 
164 


1024 

104J 
02 


801' 

loij 


13,',: 

136J 
61. 
1/JJ 


l!84 


98 


30] 

ii 


113J 

i.li 


861 
104" 

10.'',, 


131 
1381 

102 
lolj 


18S 
1021 


i 

8,'. 


I3t,', 


TELEPHONES.  1 

ICol  2»       Amer.  Telephn.  &  Telegh.  Cap.  St 

..  !  4%  Do.     CoU.  Trust  $;l,000  4  per  Cent.  Bds 

St.j  bX  Anelo-Portug'se  Tel.  6^  1st  Mt.Db.  Stk. 

5:  3/0      chili  Telephone  

1    0/7i     Monte  Video  Telephone  Ord 

I  0/0        Do.    6  per  Cent.  Pref. 

St.'  6>;       National  Co.  Pref.  Stock  

St.;  6'.         Do.    Def.  Stock 

lOl  6/0        Do.     6  per  Cent.  Cum.  1st  Pref.    

lOi  f/0   .     Do.    li  per  CeRt.  Cum.  2nd  Pref. 

6  2/6  '  Do.  6  per  Cent.  non-Cum.  3rd  Pref.  ... 
St.|3i?,*Do.  Deb.  Stock  3J  per  Cent,  (red.)  ... 
St.'  4?        Do      4  per  Cent.  Deb.  Stock  (red.) 

II  1/0    '  Oriental 

1  C/7i       Do.     6  per  Cent.  Cum.  Pref.  

St.'  4^         Do.     4  per  Cent.  Red.  Deb.  Stock 

St.    44%     TelephoneCo.  of  Egypt  44!;Db.Stk.(red.) 

6l  3/0   ■  United  River  Plate 

6    2/6        Do.     6  per  Cent.  Cum.  Pref. 

St.  I  44?      Do.     44Deb.  St.  Red 

FINANCIAL,  INVESTMENT,  «.c. 

5    8/0      Elec.  &  Gen.  Investment  6^  Cum.  Pref. 

Globe  Telegraph  &  I'rust 

Do.     6  per  Ceot.  Pref. 

Submarine  Cables  Trust  (Cert.) 


I 


121  -124 

85  —88 
19  —102 
7J-7J 

5  5-1 A 

i3 1:. 

ioj4-ii"J 

113  —115 
IfJ— 1?4 
11 J -124 
6S-6I 
994  -lOlJ 

1024  -lOlj 

li-lg 
l*-li 

90  —93 
99  —102 
6i-6J 

6  -64 
lOCJ— lOiJ 


£  a.  d. 
6  12 
4  11 
4  18 
6  2 
6  16 
6  7 
6  8 
6  4 
4  15 
4  16  0 
4  9  0 
3  9 

3  17 
6  9 

4  16 
4  6 

4  8 

5  16 
4  11 
3  18 


u 

IC 

2  0 
3/0 

IC 

n 

6 

3/-) 

6,  6/0 

St.     6% 

St.    &% 

6    4,'0 

5.   2/6 

St.,  44% 

St.    H% 

St.!  65  0 

St.    5% 

40    44% 

100    ihz 

St.     4}^ 

6    3/0 

6    3/0 

6    3,'0 

St.:  6% 

St. 

n 

Bt. 

6% 

6      .. 

5    2/6 

w    W. 

100 

'•7„ 

St. 

5X 

St. 

6/. 

6 

2/6 

100 

2/6 

1 

44:?; 

BV 

6 

1/3 

St. 

44  : 

n 

100 

6. 

1 

6% 

1 

lOP 

n  .■ 

6 

6X   1 

6 

1/0 

100 

".7( 

St. 

i'/J 

St. 

n 

b". 

101 

*i 

500 

n 

St. 

m 

1 

1/0 

St. 

6/» 

6 

3/0 

6t. 

m, 

»i 

6% 

100 

441 

6 

! 
8/0 

10 

6/2,v 

St. 

*h7. 

f 

4,9 

1011 

7/2 

100 

6!i: 

600 

K 

6 

St. 

n 

Bt. 

67. 

Bt. 

«z 

Ilia 

n/3 

1 

0/7» 

Bt. 

n 

too 

tx 

HI. 

600 

tx 

100 

on 

1 

U  i 

1    12j| 

Bl.   fX 

6  a/a 

100      «t 

..  i% 

7S"d 

Do. 
Do. 
Do. 
Uo. 


COLONIAL  AND  FOREIGN  ELECTRIC 
RAILWAYS,  TRAMWAYS,  &.C. 

Anglo-Argentine  6%  Cum.  1st  Pref.  ...  ., 

Do,     10/.  Non-cum.  2nd  Pref 

Do.     Permanent  ti/o  Deb.  Stock   

Auckland  KJec.  Trams.  bX  Deb.  (red.)... 
Brisbane  Electric  Trams.  Invest.  Ord.... 

Do.     5  per  Cent.  Cum.  Pref. 

Do.    44  per  Cent.  Db.  Prov.  Certs 

British  Columbia  El.Ry.Df.  Ord 

Do.     Pref.  Ord.  StocR  

0%  Cum.  Perp.  Pref.  Stock 

44  per  Cent.  Ist  Mort.  Debs 

\  aneuuver  lower  Debs 

ilZTerp   Con.  Del).  St 

Buenos  ayres  a  Belj.rano  Ord 

Do.    0  per  cent.  ■*  A"  Cum.  Pref.   

Do.      •B"    

Do.     5  per  Cent.  Debs 

Do.     ^  per  Cent.  2nd   Debs,  (red.)  

buenoa  Ayres   Llec.  Trams    (l901)   Ltd. 

Deb.  St 

Buenos  Ajrts  Urand  National  urd.   

Do.     5  per  Cent.  Cum.  Pref.   

Do.     tt  .  vr  Cent,  Pref.  Debs 

Do.     ..  per  Cent-  Ist  l)eb.  Bonds 

Buenos  Ayres  Lacruze  Trams  1st  Mt.  Db. 
Buenos  Avres  Port  &  City  Tram.  1st  Mt. 

Del).  Mock  £.16  Paid    

Calcutta  1  rai.iwava  11  to  137,010)  

Do.     o  per  Cent.  Cum.  Pref.     

Do.    -i.X,  1st  Deb.  Slock  (red.)    

Cape  Eieciric  Tram  shares 

City  of  Buenos  Ayres  1  rams  Co.  ( l904,Sh. 

Do.     4  per  Cent.  Deb.  Block 

Colombo  Ir.  &  Ltt;.  57,  Ist  Mt.  Db 

Eleclric  Traction  Co-  of  Uotig  Kong  5 

per  Cent.  1st  Mort.  Deb.s 

flaiana  K  ec.  Ry.  Con.  Mt.  6%  $  1,000  60 

year  Coup,  bds 

Kalgoorlie  I:.lec.  Trams  Sh 

Do.     6per  Cent.  "  A  "  Deb.  Stock 

t  Do.     D  per  Cent.  *' B"  Ditto 

Lisbon  Ltec.  Trams.  Ord 

Do.     0  per  Cent.  Cum.  Pref. 

Lo.    £  jier  Cent.  Reg.  Mort.  Deb..  

Madias  fclee.  Irauis.  6%  Deb.  Stk 

Manila  tlee.  Ry.  «I,000  GoldBonds 

Meiieoi  rams  uo.  Com.  St 

IJO.  Gin.  Con.  1st  Mort.  6,.  Gold  Bds.... 
Montreal   St.  Ry.  Sterling  44  per  Cent. 

Debs.  11022)    

Perth  Klec.  Trams  Ord  

Do.     l«t  Mt.  Db.  Slock  

Rangoon  Elec.  Trama  &  Supply  Co.  6% 

Cum.  Pf.  „ 

Do.    iiZ  Isl  Moit.  Deb.  Stk 

Sao  Paulo  Tramway,  Light  &  Power  Co. 
$100  Slock 

Do.     6  per  Cent.  Ist  -Ml.  $600  Db 

T.inml.i  R.v.  I'll.  Ut  .Ml.  t\lf  Sler    limuls 

COLONIAL  AND  FOREIGN  ELECTRICITY 
SUPPLY,  &0. 

Adelaide  Elec.  Spiv  C...6XCu.Pr.   

Bombay  E.S.  &T.  0,„  Cm.  Pf.    

Do.     41  per  Cent,  Ueb.  8lk.(red.)  .. 

Calcutta  hlec.  Supply  Ord 

Canntliau  Gen.  hlec.  iJo.  Com.  8t 

Cii8llierBleelr.ilTI<cAlkallCo.(ufU.8.A.) 

iBt  Mori.  Stl.  Debi 

Klecl.  Devel..pniont  Co  of  Oiilario 

Elec.   Lig.  &  Irao.  Co.  of  Auel.  0  per 

Cent,  i.'um.  Pref. 1 

Do.     6  per  Cent.  Deb  Stock  

Klce.  Htii>plv  Co.  of  Victoria  6  per  Oeni.i 

lal  Mori.  i)el..  Bl , 

Indian   Klec.   Sup.  Jt  Trao.  Co.  Deb.  81. 

Rtl.  I'n.v.  Certa 

Kalgo.>rlie  Elec.  Power  A  Lig.  Ord  

Do.     b  per  Out.  Cum.  Prcl 

Miidraa  K.  B.  Corp.  6  per  Cent.  Conatu 

Deb.  Bl 

Mextcai)  Klee.   Light  Co.  61;   lat  Mort. 

Ool.l   I50I1.U 

Mexitau  Lt.  &  Power  tJo.  Cap.  Bt 

Uo.   64  Isl  Mori-  Ui.ld  lln.fa 

Monlr.al  Ll.  II1..V  Power  C...  Oap.  8l,„, 
River  Plate  Kleetrioily  Co,  Ord 

Do.    0  per  Cent,  min. Cum.  Prof  

Do.     6  per  Cent.  Deb.  Block 

Ruaario  Klee.  Co.  BX  ProL  (1-20,000) j 

Shawiiiicnn  Wnler  N  I'uwer  Co.  Cap.  Bt,' 

Du.     6  percent. Uria, I 

Viclonn  Falls  Power  Co.  Pref ' 


3J-41       7    10 
log— Ui      5     1     C 

131- 14i  14     5     0 
127  —1.0     4  12    0 


61-64 

8,',— ^!,* 

la  -146 

104  —107 
4ik-4i'8 

4-H 
99  —13 
125  —130 
108  —112 
107  —111 
99  —102 

101  —104 
91  -  lu2 

4i-fi   i 
110  -111)  ' 

102  —105 

>6   -99 
21-21 
»a-4! 
101  — i05 
1)0  —10  J 
91  —9. 

64  —88 
68-6? 
6  -6j 

103  —106 

-1 7^ 

6!^i-6;i 

9'J  -103 
83  — 9l 


4  12 
6  16 
4     2 


3 
8     1 

5  17 

6  1' 
4  6 
4  16 


5  10 

6  14"  0 
6     4     9 

6  14    e 

S     6    6 


iHigh-iLowI 
:  est.     eat.f 


Jan,  July 
Mar,  Sept 
Auguat . . 
Nov  .... 
May,  Not  i 
Feb,  Aug 
Feb,  Aug 
Feb,  Aug 
Feb,  Aug 
Feb,  Aug  , 
June,  Dec  i  . . 
Jan,  July  103| 
April,  Oct 
April,  Oct  I  ll, 
Jan,  July  1  « 
Jan,  July  1  .. 
July  . . . .  !  6« 
June,  Dee  |  &| 
Jan,  July    lOlf 


1 

i 
103} 
U44 
114 


10»» 
113} 
11 


Jan,  July 
SpDcMrJu 
SpDcMrJu 

April,  Oct 


April,  Cot       6; 
Jan,  July       t| 
June,  Dec 
Jan,  July  '     •  • 
May    ....  j     .. 
May,  Nov  :    ^ 
Jan,  July    1004 
Mar,  Sept  I 
May,  Nov  HOI 
Jan,  July 
April,  Oct 
.Tan,  July 


April,  Oct 
April,  Oct 
April .... 
Jan,  July 
Jan,  July 


»{, 


Hi 


1104 


6  12 
4  15 
4  13 
4     5 


4 

3  17 
6  IJ 


6    6 


Ja,  Jul  . . 

Feb.  Aug 
Jan,  July 
April,  Oct 
Mar,  Sept 

Feb,  Aug  I 
Mar,  Sept  1 
Jan,  July 
Jan,  July  : 

F,My,A,N 

June,  Dee 
May,  Nov 


4,1      . 


-91    I  5  10    0  I  June,  Dee  1 


82  -87    '  B  14 


ao  —  8/ 

B9  -73 

1-11 

1  -11 
vo  -  9o 
95  — 9j 
SO  -9) 
101—103 


6  12  0 

8     4  0 

4     0  0 

4  16  0 
0  6  0 
6     2  0 

5  ll  8 
8  17  6 

101  -  lUiX'  4  17  « 


.01  —103     4    7    R     Feb,  Aue 

4-B        800     May   .... 

103  -lOd     4  14    3     Jail,  July 


Feb,  Aug 

Jan,  July 
Jan,  J  uty 
July  .... 
Jan,  July 
Jan,  July 
Jan.  July 
Feb,  Aug 


911 


1,21 
911 


5i-6j     I 
9.,  — luO 


6    4    0 
4  10    0 


ISi      137     6  11     6  ..  '34 

9J  -  bS.'i    sue     June,  Deo    »"> 
98  -lOj     4  IJ    0     Feb, Aug 


43-51 
1  J- 101 
94  —90 

64 -uj 

88  —4\) 

94  —99 
81      BJ/. 

84  — M 
90  -  98 
*0  -»J 

u  —99  \ 

6tt-6.(  I 
87-88 
»»  —99 

:;i-^t 
*-' 

90  — 99 

71  -78 

102  — lOiX 

8-1 


e  u 

6  11 

4  14 

6  2 

7  la 

6    1 
0  16 


6  14 

5  7 

6  7 

7  10" 
t  11 

a  0 


Mar,  Sept 

Jan,  July 
April,  Oct 

Jan,  JiUj 


Feb,  Aug 
Jan,  Jalj  I 

Jan,  July  I 

Jan,  July 

April,  Oct 

April,  Oct 


lOll 


91 


6  11  . 

6    10    F,M7,A,M 

6    4  0  1  April 

H    0  0      May    

6     I  0      Jan.  July 

6  17  0     April,  Oct      ■■ 

6  10  0  ..  714 

4  17  0     Jan,  Jnly  103 
.       I  Jan,  July 


83« 


Hi 
.S7l 
8'< 


1021 


•  In  caloolaUng  Uu  jrlel.la  allowanca  liai  baen  mads  (or  accrued  liitoreit  Imt  iwl  fur  redemption    t  Kt  lUyUleiiil.    |  Tha  London  Htook  EichatK*  UommiitM  ..ava  daolinod  t"  cnnta  thau 
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Cl)c  Sale  of  Pou)cr. 


«  vv^vy  JhE  doctrine  of  organisation  is  so  often  preaclied  nowadays  and  tlie  attempts  at  practising 
^^*\/*^4  it  are  so  numerous  and  give  such  promise,  that  it  may  well  be  considered  in  its  relation 
^arif^M  to  the  sale  of  electrical  energy  for  power  purposes.  Briefly,  the  prohlem  of  electricity 
A  l^'Af^  g.-^jgg  jg  ^  narrow  one.  In  a  general  sense  the  business  metliods  followed  in  one  district 
will  answer  in  another — that  is,  if  broadly  regarded  as  illustrating  a  princijile.  The 
appeal,  for  instance,  to  a  woodworking  establishment  for  the  electric  service,  if  couched  in  similar 
terms  in  Dundee  and  Plymouth  miglit  apply  equally  well  in  both  cases,  making  allowance,  of  course, 
for  local  peculiarities.  Considered  in  another  way,  a  pamphlet  on  electricity  in  woodworking  shops,  if 
prepared  by  a  local  authority  in  the  South  of  England,  would  be  equally  valuable  in  the  hands  of 
a  solicitor  for  business  on  the  l.ianks  of  the  Clyde.  At  first  glance,  tlieiefore,  tlie  sale  of  electrical 
energy  in  different  towns  presents  a  problem  which  is  applicable  to  each  industrial  centre;  in  a  word, 
it  affords  a  basis  for  co-operation  between  the  suppliers  of  electricity  in  these  centres.  This  similarity 
of  appeal  to  power  users  in  various  parts  of  any  country  has  provided  an  opportunity  for  organisation 
which,  up  to  the  present,  has  passed  almost  unnoticed  by  British  electrical  engineers.  In  America  there 
already  exist  flourishing  or  apparently  flourishing  societies  whose  sole  object  is  the  furtherance 
of  the  business  of  electricity  supply.  We  are  only  able  to  judge  by  reports,  but  these 
tfive  all  the  appearance  of  vigorous  policy  and  concentrated  effort  on  the  part  of  these 
bodies.  They  also  furnish  a  rather  interesting  aspect  of  the  vexed  question  of  co-operation  fietween 
the  suppliers  of  electrical  apparatus  and  the  sellers  of  electricity  proper.  Xot  only  do  friendly  rela- 
tions exist  between  these  two — and  in  a  general  way  they  also  are  noticeable  in  this  country — l)ut  also 
a  basis  for  regular  negotiation  seems  to  have  been  fixed  upon  which  a  firm  business  understanding 
between  both  parties  has  been  built  up.  While  we  always  look  askance  at  American  methods  we  yet 
feel  that,  for  us,  tliey  contain  some  good  lessons,  some  useful  reminder  of  what  may  be  done  with  the 
same  means  over  here.  At  present  there  is  little  or  nothing  tangible  being  done.  No  move  towards 
a  co-operative  scheme  for  the  sale  of  electricity  has  been  put  forward.  Each  supplier  is  watching  his 
neighbour  and  imitating  him  in  one  of  two  ways.  He  either  slavishly  copies  his  example  of  laisser 
faire,  or  he  endeavours  to  do  the  same  thing  as  his  confrere,  in  the  way  of  publicity  work,  canvassing, 
&c.,  so  that  it  shall  look  as  little  like  the  imitation  as  possible.  In  all  conscience  we  have  enough 
diversification  in  electricity  supply  already.  Let  us  at  least  hit  a  note  of  uniformity  in  the  methods 
adopted  of  securing  business.  In  justice  to  the  future  of  the  industry  this  should  be  done,  more  so 
because  all  the  factors  of  the  case  assist  in  this  desirable  consunmiation.  If  electricity  must  lie  manu- 
factured l)y  dynamos  of  different  make  but  similar  principle,  if  it  must  be  distributed  through  cables 
laid  on  tlie  solid,  semi-solid  and  steel-clad  systems,  and  utilised  in  motors  which  come  from  all  corners 
of  the  globe,  let  some  spirit  of  uniformity  pervade  the  work  of  bringing  the  merits  of  this  important 
service  to  the  notice  of  power  users.  The  thing  cannot  be  done  at  once.  But  now  is  the  time  to  settle 
the  preliminaries  of  its  treatment  in  the  future.  During  dull  times  future  possiliilitics  should  receive 
consideration.  A  slavish  copying  of  the  work  done  in  other  countries  in  this  important  branch  of 
electrical  work  is  to  be  deprecated,  but  even  more  so  must  a  policy  of  lassitude  and  indifference  be 
decried.  We  are  fairly  well  .settled  to  the  business  of  electricity  production  and  distribution.  Now 
is  the  time  to  formulate  a  scheme  of  co-operation  lietween  manufacturer,  contractor  and  station  engi- 
neer which  would  work  out  jimfitably  to  all  coiu-eriu'd. 


'his  Sdpplkment  is  issued  Gratis  to  Subscribers  to  "The  Electrician.' 
ExTBA  Copies  can  be  obtained,  price  4d.  per  copy   post  free. 
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Vickcrs  Clecirical  l»acl)inerp. 


AT  their  Eiver  Don  Works,  Sheffield,  Messrs.  A'ickers, 
Sons  &  Maxim  (Ltd.)  have  an  extensive  electrical 
department,  in  which  they  undertake  the  mannfac- 
tui'e  of  dynamo-electric  machinery.  In  the  development 
of  the  various  types  of  alternating  current  and  direct  cur- 
rent machines  which  consti- 
tutes its  standards  the  company 
has  had  a  practically  unique 
experience,  particularly  in  the 
driving  of  large  machine  tools 
and  theprovisionof  power  plant 
for  large  engineering  works.  In 
a  recently  issued  publication 
typical  examples  of  Yickers 
electrical  products  are  illus- 
trated and  briefly  described, 
and  several  of  these  merit  com- 
ment on  our  part.  We  may 
say  at  the  outset  that  the 
machine  tool  equipment  of  the 
electrical  shops  includes  many 
fine  examples  of  motor-driven 
tools,  comprising  large  lathes, 
boring  mills  and  planers.  The 
majority  of  these  tools  are 
equipped  with  variable-speed 
motors,  regulated  liy  shunt 
control  only.  The  planer  drive 
is  the  subject  of  a  special 
patent,  and  provides  for 
an  accelerated  return  of  the 
table  during  the  idle  stroke 
by  the  speeding  np  of  the 
motor.       We  understand  that 


this 
tice. 


drive    has    proved    exceptionally    efficient    in   prac- 


The  varied  character  of  the  industrial  operations  which 


Fig.  2. — Standard  Vickers  Slip-Ring  Polyphase  Motor. 

come  witliiu  the  scopt-   and 


view  of  the  business  of 


pur- 
Messrs. 


Fig.  1. — Vickcrs  Electric  Coaling  Bollard. 


Vickers  gives  them  excellent  fa- 
cilities for  meeting,  in  the  design 
of  their  electrical  machinery,  the 
requirements  of  large  industrial 
establishments. 

The  generators  built  at  K'iver 
l)on  works  are  both  alternating 
current  and  direct  current  ma- 
chines. Fig.  .S  illustrates  a  pair 
of  o.'iO  kw.  500  ri.")0  volt  direct 
current  generators  mounted  on 
test  plate  in  tlie  shops.  Tltese 
machines  are  of  the  open  mulli- 
polar  compound  wound  type,  and 
are  intended  for  a  lliree-wire  cir- 
cuit on  an  installation  in  Sontli 
vViVica.  Ivich  unit  is  furnished 
with  a  self-contained  balancing 
arrangement,  which  will  deal  witli 
an  out-of-balance  current  of  25 
]»■!■  cent,  on  cacli  side  of  the 
iicnli  al. 

In  I'ig.  1*  we  show  a  \'icker.> 
standard  semi-enclosed  induction 
inot.()r  with  slip  rings  designed  for 
a  three-phase  circuit  of  L'JO  volts 
40  cycles.  The  macliine  iilu.s- 
li.it('(l  is  provided  witli  a  4  to  I 
1  eduction  gear.  These  motiirs 
are  luiill  in  standard  sizes, 
and   a    laii;e  number    has    bocn 
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Fig.  3. — Two  Vickers  350  kw.  Three- Wire  Generators  on  Test  Bed. 


installed  for  the  driving  of  various  classes  of  industrial 
machinery. 

An  interesting  type  of  capstan,  such  as  is  used  for  the 
hauling  of  battleships,  is  illustrated  in  Fig.  4  To  show 
the  gearing  more  readily  the  water-tight  cover  has  been 
removed.  A  standard  Vickers  totally  enclosed  craue-type 
motor  is  fitted  for  driving,  and  this  motor  is  controlled  by 
a  "  .Stellite "  reversing  drum  type  controller  having  the 
contacts  each  way  and  a  magnetic  blow  out.  The  spindle 
of  the  controller  is  operated  from   the  outside  of  the  con- 


WE  STILL 

Make  the  Best 


taining  case  as  the  illustration  shows,  and  the  resistance 
used  has  a  special  five  minute  rating.  The  motor  operates 
on  a  44:0-volt  circuir,  and  develops  50  B.H.r.  at  500  revs 
per  min.  The  rated  capacity  of  the  capstan  is  12  tons  at 
40  ft.  per  minute,  or  6  tons  at  80  ft.  per  minute. 

An  electric  coaling  bollard,  as  employed  on  British 
battleships  is  shown  in  Fig.  1.  In  this  case  the  drive  is 
furnished  by  a  Vickers  constant  speed  motor  of  the  iron- 
clad pattern,  developing  25  b.h.p.  Each  bollard  is  capable 
of  lifting  a  load  of  1  ton  at  an  average  working  speed  of 
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200  ft.  per  minute.  The  motor  speed  is  reduced  to  that  ufthe 

■ft-inding  drum  by  spur-gearing,  as  sho-n'ii.  The  drumisfitti 

with  a  clutch,  and  this  clutch  is  put  in  by  foot  lever  wlieu 

the  load  is  to  be  raised.     The  drum  then  revoh  es  and  tlie 

pa'wls  slip  round  on  the  ratchet 

wheel   which   is    held   by  the 

brake.      When    stopi)ing    the 

clutch  is  thrown  out  of  gear, 

and  the  pawls  retain  the  load 

and  keep  it  from  running  back. 

The  lowering  process  is  equally 

simple;  the  clutch  is  left  out 

of  gear  and    the    Ijrake    lever 

is  laised,  an  operation   whicdi 

allows  the  brake  wheel  driven 

by  the  load  to  rotate  within  the 

band. 

The  foregoing  descriptions 
and  illustration.s  will  give 
some  idea  of  the  utility  ot 
Vicker.s'  electrical  plant  for  in- 
dustrial service.  We  need 
hardly  say  that  they  represent 
but  a  small  jiortionof  Uiestand- 
urds  vviiich  have  been  reacheil 
in  th(!  elei'trical  depai'tmiMit  in 
the  matter  ol  heavy  dynamo  a  I  id 
motor  machinery.  A  general 
survfiy  of  tliesf;  will  be  found 
in  tlie  pulilicatioii  to  which  we 
referred  briefly  at  llie  opening 
of  this  articli'.  VV(;  are  iiidi'lilcd 
totiu^  company  ior  the  siii'])ly  of 
tlie abovedala and  illustialiniis. 


ReTrifleraiinfl  n^acbinerp, 

TlIK  following  extracts  from  the  Mcclrical  IVuiid,  ou 
the  subject  of  Electrical  Refrigeration,  will  doubt- 
less be  read  with  interest  in  these  warm  days. 

To  the  wide-awake  central  station  manager  there  is  a  com- 
paratively new  power  market  opening  up,  that  of  the  motor- 
diiven  refrigerating  outfit.  The  size  of  this  market  may  be 
imagined  when  one  stops  to  consider  the  number  of  commercial 
enterprises  using  ice  ;  for  in  nearl}'  every  case  the  ice  may  be 
displaced  by  the  more  convenient  and  less  bulky  artificial 
refrigeration.  Markets,  hotels,  re.^taurants,  dairies,  chocolate 
factories,  fish  dealers  and  packing  houses  all  need  cooling 
facilities  of  some  kind.  The  majority  of  them  use  fron  1  to 
6  tons  of  ice  per  day. 

If  this  business  can  be  obtained  for  the  electrically-operated 
refrigerating  machine,  a  motor  of  from  3  HP.  to  15  ir.P.  may 
be  installed,  according  to  the  amount  of  cooling  needed. 

This  load  ^vill  be  of  great  assistance  in  straightening  out  the 
station  load  curve,  as  it  will  be  at  a  maximum  in  the  hottest 
weather  and  in  the  warmest  part  of  the  day,  when  the  lighting 
load  is  off  and  the  power  load  is  apt  to  be  below  normal. 

Tons  per  24  hours    0'4o  ...  0'9  ...   1'3  ...  2'5  ...  4     ...     5  ...     8 

Horse-power  required  ..  I'O     ...    2'0  ...  3'0  ...  50    ..  Vi  ...   10  .      15 

For  the  average  requirements  it  wiil  be  unnecessary  to  oper- 
ate the  machiue  all  the  time,  and  as  the  minimum  capacit}'  will 
be  required  at  night  and  in  cool  weather,  it  may  lie  kept  off  the 
peak  entirely,  if  desired.  These  conditions  are  favourable  to  a 
low  price  per  kilowatt-hour.  At  the  present  time  a  rate  of 
3  c.  makes  it  possible  for  the  outfit  to  compete  very  success- 
fully with  ice. 

The  refrigerating  manufacturers  are  of  course  pushing  the 
sale  of  their  systems,  but  they  do  not  cover  the  Held  closely 
enough.  Each  central  station  man  ought  to  get  out  and  can- 
vass his  own  town  and  get  every  possible  customer  connected. 
The  central  station  company  doesn't  care  about  the  refrigera- 
tion end,  but  it  most  assuredly  ought  to  be  concerned  about 
the  motor  load. 


Fig.  4.— Vickcrs  Standard  Capstan,  Battleship   Pattern. 
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Cbe  Oliuctii  6cctrical  Instrument  Companp« 

Some  Rotes  on  its  Ulorks  ana  Products. 


IN  these  days  of  tlie  entente  cordude  it  would  appear  to  1)L' 
a  niattei'of  fasliion  to  direct  attention  to  tlie  products 
of  our  CoJitinental  neigldiours.  On  one  or  two  occa- 
sions we  have  described  the  electrical  departments  of  Con- 
tiaeutal  firms  who  have  built  up  a  reputation  for  soundness 
of  desi;j;n  and  product,  which  they  have  made  the  true  basis 
of  their  business.  In  the  present  instance,  both  from  a 
political  point  of  view  and  also  in  the  matter  of  its  elec- 
trical aspect,  we  may  turn  with  some  feelings  of  pleasure 
to  the  work  of  Italian  electricians.  It  has  been  the  good 
fortttue  of  this  country  to  co-operate  with  Italian  electrical 
engineers  on  more  than  one  occasion,  and  in  turning  over 
the  pages  of  some  future  electrical  history  the  agreealile 
association  of  both  these  parties  should  be  frequently 
noticeable.  Italy  is  essentially  a  country  for  which  the 
future  has  laid  up  an  abundant  store.  It  possesses  geogra- 
phical advantages  which  may,  if  present  developments  in 
hydro-electric  power  proceed  as  rapidly  as  they  bid  fair  to 
do,  raise  its  industries  to  a  level  of  national  importance, 
which  has  not  Intherto  been  realised  under  any  other  engi- 
neering regime.  This  fact  is  in  itself  important  enough  to 
justify  the  forging  of  friendly  links  between  this  country 
and  one  which  has  such  a  brilliant  industrial  prospect 
before  it.  We  i-efer  in  these  terms  to  Italian  electrical 
developments,  as  we  trust  they  will  form  a  fitting  intro- 
duction to  the  descriptive  matter  which  follows  on  the 
works  and  products  of  the  Olivetti  Electrical  Instrument 
Co.,  of  Milan. 

Through  the  courtesy  of  this  company  we  are  enabled  to 
present  our  readers  with  views  showing  the  different  de- 
partments of  their  Milan  shops.  These  have  been  made 
out  for  the  specialised  production  of  electrical  instru- 
ments of  all  classes,  ranging  from  costly  electrical  standards 


View  in  the  Controlling  Department. 

to  inexpensive  patterns  of  instruments  for  rough-and-ready 
service  oii  industrial  circuits.  Olivetti  instruments  are  so 
well  known  that  we  need  make  no  reference  to  the  his- 
torical developments  of  the  company  responsilde  for  their 
manufacture.  Many  years'  experience  has  placed  the  com- 
pany in  posse.ssion  of  information  and  data,  the  immense 
value  of  which  is  practically  expressed  in  the  equipment 
and  organisation  of  the  present  works. 

Tiie  works  are  divided  into  three  main  departments,  each 
of  which  is  presided  over  by  a  chief  engineer  ;  under  these 


engineers  are  several  foremen 
ments  the  casting  and 


parts  is  carried  on. 


In  the  first  of  these  depart- 

gencral  machining  of  instrument 
Tlie  principal  object  in  view  is  inter- 


Corner  of  Transformer  Assembling  Department. 

changeability  of  all  parts  of  instruments  in  the  same  class, 
and  for  the  attainment  of  this  object  special  tools,  jigs, 
templates  and  gauges  are  emploj'cd. 


'power  factor 
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Ill  the  same  departnient  is  a  shop  devoted  to  electro- 
plating and  enamelling.  These  proces.ses  are  both  iiseful 
and  ornamental,  and  are  recognised  as  essential  in  all 
modern  instnunent.s.  ^\nother  large  department  is  given 
over  to  wood  working,  the  products  being  mainly  instru- 
ment eases  and  the  special  cabinet  work  usually  met  witli 
in  instrument  maiiui'actuic. 

The  general  con  figuration  of  the  shops  is  such  that  the 
manufacture  of  all  instrument  parts  is  carried  forward 
towards  the  stores,  in  which  each  single  item  is  classified 
and  conveniently  arranged  on  shelves,  &c.  The  assem'uly 
of  these  parts  into  complete  instrumcns  is  undertaken  by 
the  aid  of  special  tools,  designed  for  the  work  witii  tlie 
object  of  saving  labour.  The  stores  constantly  feed  this 
department  with  material,  so  that  the  work  of  assembly 
proceeds  smoothly  and  efficiently. 


Probalily  the  most  interesting  section  of  the  works  is  that 
devoted  to  research  and  the  testing  of  all  classes  of  instru- 
ments manufactured  in  the  various  shops.  The  main  labo- 
ratory is  probably  one  of  the  most  complete  of  its  kmd, 
and  merits  special  description.     One  of  the  rooms  in  this 


C.G.S.  Indi:ating  and  Recording  Moving  Coil  Instrument. 

department  measures  40  ft.  by  80  ft.,  and  here  the  work  of 
calibrating  and  testing  of  all  kinds  of  iudusti'ial  instru- 
ments is  carried  on.  In  the  centre  of  the  room  six  large 
switchboards  are  erected,  and  the  instruments  and  switches 
on  these  are  connected  to  secondary  standards,  against 
which  the  readings  of  instruments  are  checked.  Diii'ereiit 
sizes  of  rheostats  are  also  coupled  up  to  these  boards,  and 
these  enable  the  strength  of  the  current  to  be  varied  in  ac- 
cordance with  the  tests  undertaken.  Both  continuous  and 
alternating  current  is  supplied  to  these  boards.  Tiie  first- 
mentioned  is  f'urnislicd  liy  four  storage  batteries,  two  of 
wliieh,  if  worked  in  parallel,  give  a  cunvnt  of  fi.OOO  amperes. 


General  View  of  Laboratory     Storage  Battery  Mains. 


C.G.S.  Current  Tr.inslorine r :   Solid  Cast-iron  Core. 

'I'lnco-phase  altcniating  (iineul  is  suiiplied  from  the  local 
circuits  of  the  Milan  l'"di.'<i)n  Cnmpaiiy  at  a  ]>ressuro  ni 
1  (iO  vnlts  4'J  cycles,  'I'wo  alternators  are  also  installed  and 
diiven  by  a  variable  speed  motor,  so  as  to  obtain  a  range 
nf  fiiMniency  from  S  to  100  cycles.  JJy  the  use  of  suitable 
transformers  alternate  currents  up  to  L',"i,000  amperes  can 
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1(6  obtained.  Should  it  be  necessary  to  conduct  tests  with 
real  power  a  400  kw.  transformer  coupled  to  the  Edison 
Company's  mains  can  be  maile.use  of.  An  interesting-  item 
of  the  eiiuii)inent  of  this  lalioratory  is  a  phase  rei^ulatur 
which  supplies  currents  having  a  definite  and  ]<nown  differ- 
ence of  phase  from  0  to  90  deg.  This  regulator  has  proved 
exceptionally  useful  in  the  testing  of  the  wattmeters,  of 
which  I\Iessrs.  Olivetti  make  a  speciality.  In  another 
room  provision  is  matle  for  much  iiner  measurements,  and 
also  for  dealing  with  higii  potentials  up  to  10,000  volts. 
The  majority  of  the  secondary  standards  employed  in  the 
works  and  referred  to  above  are  calibrated  and  checked 
ill  tliis  room.  A  phase  regulator  is  also  included  in  the 
equipment. 

For  extra  high-tension  experiments  and  tests  a  special 
room  divided  oif  from  the  rest  of  the  testing  department  is 
made  use  of.  The  tvansfbrnu'rs  in  tiiis  room  will  furnisli 
pressures  from  12,000  to  120,000  volts.  For  the  jueasure- 
uient  of  these  voltages  a  precision  relay  electro-dynamo- 
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C.G-  S.  Relay  lodica'ing  ani  Record  - 
ing  Three-phase  Wattmeter. 


C.G.S.  Portable  Electro- 
magnetic Instrument. 


meter  is  made  use  of,  and  by  the  use  of  standard  resistances 
readings  can  l)e  taken  up  to  60,000  volts.  For  potentials 
between  30,000  and  120,000  volts  a  Jona  electrostatic 
voltmeter  is  used.  E.\treme  precaulions  are  taken  to 
ensure  the  safety  of  the  test  room  staff,  and  these  include 
a  number  of  special  devices,  which  have  been  found 
ade(iuate  for  the  purpose.  In  another  portion  of  the 
laboratory  extremely  sensitive  measurements,  such  as  are 
usual  with  standard  resistances  and  primary  standards  of 
every  description  are  made.  All  instrument  scales  are 
printed  in    another  room  by  girls,  who  trace    these  off 


A  Corner  of  the  High  Tension'Room.     Testing  a  High  Potential 
Transformer. 
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General  View  of  Laboratory :   Wattmeter  Testing  Department. 

by  a  special  process.  This  has  been  found  very  exact  in 
practice. 

The  instruments  manufactured  include  ammeters  and 
voltmeters  for  alternating  current  and  direct  current  cir- 
cuits, wattmeters,  portable  instruments,  current  and 
piotential  transformers,  recording  ammeters  and  voltmeters, 
kc.  Various  types  of  movement  are  employed,  instru- 
ments being  of  the  hot-wire,  electromagnetic,  moving-coil, 
electrostatic  and  relay  patterns  in  this  respect.  In  the 
least  expensive  models  the  same  attention  to  construc- 
tional details  and  accurate  reading  is  paid  as  to  instru- 
ments which  rank  in  a  more  costly  class.  In  the  illustra- 
tions accompanying  this  article  we  show  several  types  of 
these  instruments,  and  in  most  cases  the  general  construc- 
tional details  will  be  readily  noticeable. 

We  may  conclude  by  expressing  our  thanks  to  the  com- 
pany for  placing  these  details  at  our  disposal. 


i5«        ' 


lUeston  electrical 
Instrument  Co. 


FOR    = 


Multimeter,  Model  58.   Standard  Portab'.e  Testing  Set. 

£ondon  Office  and  laboratory: 

AUDREY  HOUSE,  ELY  PLACE,  HOLBORN, 

Telephone  No. :  2029Holborn.    Telegrams;  Pivoted  London.         E.C> 
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Bepiuood's  €lectrical 
Cransporters*  ♦  .   . 


IN  another  part  of  this  issue  we  refer  to  the  industrial 
importance  and  value  of  the  electrical  transporter. 
The  manufacture  of  these  useful  devices  has  been 
taken  up  on  specialised  lines  by  several  firms,  and  the 
general  efficiency  of  their  products  appears  to  have  been 
abundantly  proved  in  practice.  Messrs.  S.  H.  Heywood  & 
Co.,  Eeddish,  near  Stockport,  are  among  the  firms  who 
have  specialised  in  this  class  of  work.  They  construct  a 
standard  line  of  transporters  suitable  for  travelling  on  the 
lower  flange  of  a  single  rolled  steel  joist,  and  any" section, 
including  and  greater  than  Sin.  by  4 in.  Generally  con- 
sidered, the  transporters  consist  of  two  travelling  trolleys 
and  a  steel  framework,  to  which  is  fixed  a  hoisting  gear 
and  cage.  One  of  the  trolleys  carries  the  motor  for  operat- 
ing the  travelling  motion,  and  the  four  running  wheels  of 
this  carriage  are  driven  from  one  motor,  so  as  to  obtain  a 
maximum  tractive  eftbvt  and  to  reduce  slipping  to  a  mini- 
mum. Suspended  from  the  trolleys  by  stout  steel  pins  is  a 
i'ramework  carrying  the  hoisting  gear  and  the  cage.  The 
suspension  is  so  arranged  that  both  trolleys  and  framework 
can  swivel  in  a  horizontal  and  vertical  direction  respec- 
tively. This  construction  admits  of  the  transporters  run- 
ning smoothly  round  curves  of  small  radius  at  high  speeds. 
The  load  on  the  transporter  is  raised  by  a  steel  wire 
rope  wound  on  a  spirally  grooved  barrel  driven  from  the 
motor  by  spur  gearing  with  machine-cut  teeth.  The  bear- 
ings throughout  the  transporters  are  gunmetal  bushed. 
Tlie  motor  is  a  series-wound  machine  liberally  rated  and 
totally  enclosed.  An  electric  brake  and  an  additional  foot 
brake  are  fitted  to  enaljle  the  load  to  be  lowered  by  gravity. 
Over-winding  and  over-lowering  gear  is  fitted  to  all  sizes 
of  transporters.  The  controllers  are  of  the  tramway  drum 
type,  and  are  used  in  conjunction  witli  resistances  of  a 
special  crane  type.  The  general  construction  of  the  trans- 
porters maylje  gathered  from  the  illustration  in  Fig.  1, 
which  shows  two  nuichines  complete  witli  their  electrical 


equipment.  It  will  be  noticed  that  the  operator  has  ample 
room  from  which  to  view  the  raising  and  lowering  opera- 
tions, there  being  a  special  cage  provided  for  his  accom- 
modation. In  this  cage  main  and  branch  switches 
and  fuses  in  cast-iron  cases  are  fixed  up.  The  hoisting  gear 


Fig.  I.— Heywood  Transporters  on  Single  Rail. 


Fig.  2. — Heywood  Electric  Pulley  Block  attached  to  Crane  Hook. 

framework  and  cage  of  these  transporters  are  entirely  of 
steel,  and  cast-iron  is  only  used  for  liearings,  spur  wheels, 
winding  barrel,  &c. 

Where  the  transporters  are  required  to  run  in  the  open 
the   motors   are   specially  protected,  and   the   operator's 
carriage  and  resistances  are  covered  in.     Fig.  2  illustrates 
an  electric  hoisting  tackle  suitable  for  attachment  to  a 
■  crane  hook.     It  is  built  up  complete 
1        with    motor,   spur    and    worm-gearing 
'        and  controller,  the  latter  being  operated 
from  the  ground  level.     We  understanil 
that  a  large  numbcrof  these  transiiorters 
and  hoisting  devices  liave  been  installed 
.t"^        in  glass  works,  steel  works,  coal  stores, 
liidvcries,  iron  and  chemical  works  and 
^        in  large  sliiplniilding  ami  engineering 
works.     Tlie  makers  claim  that  wliere 
Luge  quantities  of  material  have  to  be 
transported  from  one  place  to  another 
a  higii  efficiency  and  low  cost  of  up- 
keep and  great  reliability  are  secured, 
'i'he  transi)orters  are  manufactured  in 
four  staiidaril  sizes,  having  rapacities  of 
\.  1,  -  and  4  tons,  witli  lioisling  speeds 
of  41),  20,  15  and  10  ft.  per  minute.  Tra- 
velling speeils  can  lie  arranged  to  suit 
tlie  .special  arrangements  of  customers. 
High  speeds  are  in  every  way  desiiablc 
where   electrical    trans]i()rtcrs   are  em- 
I'loyctl.     The  bogie  construction  of  tlie 
Heywood  transporter  would  ajipear  to 
lacilitate  liigh-s])ecd  travelling,  particu- 
larly found  curves.    Tlie  success  of  the 
lio^ic  ill  loeiiniotive  jiractiee  is  in  itself 
an  I'anicst  of  siitisi'actory  runiiiiiL;. 
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^HERE  is  no  better  iidvertisement  than  a  satisfied 
customer."  It  may  equally  well  Ije  postulated 
that  there  is  no  better  advertisement  than  an  elec- 
tric power  installation.  For  years  power  users  ]ia\e  dilly- 
dallied with  electricity,  and  even  electrical  engineers  them- 
selves have  appeared  apathetic  to  developments  of  industrial 
electrical  energy — that  is,  they  have  seemed  indifferent  to 
outsiders.  The  initial  trouble 
was  an  installation,  a  complete 
equipment,  of  a  workshop  or  fac- 
tory, which  might  be  pointed  out 
as  typical  of  the  practice  and 
representative  of  the  economics 
of  electric  driving.  A  motor 
maker  or  supplier  of  electricity 
able  to  point  to  actual  work  done 
with  motors  was  streets  ahead  of 
others  deficient  in  this  respect. 
Small  wonder.  The  man  to  be 
convinced  naturally  wanted  tan- 
gible evidence.  Once  .'started,  the 
subsequent  effort  to  persuade  the 
next  prospective  customer  is 
ridiculously  small  by  comparison 
with  the  first  problem.  What 
is  the  general  result?  Electric 
power  is  now  accepted  as  the 
first  axiom  of  works  driving  in 
industries  which  for  some  years 
now  have  identified  their  pro- 
ductive ninchinery  with  tlie  elec- 
tric motor. 

And  this  is  happening  with 
textiles.  Here  the  conditions 
are   peculiar  ;    the  districts    in 

which  the  mule  and  loom  have  been  developed  are  notori- 
ous for  their  prejudice  against  innovations,  the  annals  of 
the  industry  dip'  so  deeply  into  the  past — an  engineering- 
past  bristling  with  mechanical  as  distinguished  from  elec- 


trical achievement — that  process  has  become  hidebound 
and  methods  stereotyped ;  in  fact,  it  would  probably  be 
diliicult  to  find  another  branch  of  industrial  eftbrt,  except- 
ing, perhaps,  coal  mining,  in  which  the  past  so  markedly 
guides  and  controls  tlie  present.  We  refer,  of  course,  to 
the  power  aspect  of  the  question,  with  which  we  are  deal- 
ing, rather  than  to  the  development  of  textile  machinery 


Brush  Slip-Ring  Motor  (iriviiig  Shalliiiu  lluouyli  Wd 


Brush  Induction  Motor  driving  Shafting  in  Textile  Mill. 


proper  ;  progress  in  the  latter  has  been  admittedly  phe- 
nomenal. 

After  several  years  of  liard  missionaiy  work,  the  electric 
motor  has  found   its  place  in  the  textile  mill.     Our  own 

'textile  centres  of  activity — 
assuredly  the  largest  and  most 
enterprising  in  the  world — have 
laclced,  and  still  do  lack,  we 
thiidc,  the  number  of  electrically 
drixeu  mills  which  the  amount 
of  elfort  alreatly  expended  in 
giving  electric  ]iower  prominence 
wmdd  justify.  The  returns  at 
tlii>  moment  do  not  bear  com- 
parison witli  the  initial  exploita- 
tion expeiuliture.  Hut  tlie  re- 
sidts  acliieved  really  rejiresent 
I  he  bidk  of  tlie  labour  required. 
.•^evcial  mills  are  running, 
equijiped  tlirouglKuil  with  the 
electric  drive,  either  operating 
llu-ir  own  ]ilant  lU'  pui chasing 
power  from  outside.  Questions 
of  shafting,  speeds,  positions  of 
motors,  duty  of  controllers.  &c., 
have  been  settled  for  tlie  par- 
lieular  installations  at  work,  and 
lliese  in  themselves  coiustitule 
a  decided  stej)  forwiird.  Tiny 
display  evidences  of  the  nuxst 
langililc  cliaracler  of  a  coiili- 
dencc— a  certain  contidenco — 
nil     the     part     of    itio    textile 
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manufacturer  in  the  electric  driving  of  liis  machinery. 
Clearly  outlined  again.st  the  background  of  general  dis- 
cussion of  the  suliject  of  electric  power  in  textiles  were  the 
criticisms  and  comments  upon  methods  of  driving,  pur- 
chase and  cost  of  power,  kc.  Side  hy  side  with  these 
wranglings,  which  are  useful  if  only  as  advertisements  for 
electric  power,  has  proceeded  the  surer,  steadier  policy  of 
installation  under  existing  conditions.  This  is  already 
exercising  a  strong  influence  upon  the  prejudices  and 
opinions  of  the  engineers  and  directors  of  textile  factories. 
It  is  also  serving  the  electric  power  engineer.  Constant 
extension  of  his  experience  enables  him  to  suggest  improve- 
ments or  better  conditions  for  the  installation  of  motors  in 
other  mills.   Comparison  between  plant  and  plant  can  also 


way  complete.  The  illustrations  adjoining  .show  typical 
applications  of  modern  polyphase  motors  to  ihe  driving 
conditions  met  with  in  textile  mills.  They  have  been 
installed  by  the  Brush  Co.  and  are  doing  yeoman  service 
in  the  good  cause  of  electric  power  expansion. 


Bruili    I'cxtile  Motor  with  Three  Bearings  adapted  for  Rope  Driving. 

be  made  with  nni|ucsticinable  advantage  to  the  new  ]uir- 
cliasor  of  motors  ami  tht;  most  recent  example  of  thrir 
installation. 

In  this  way  .slow,  steady  and  sure  progress  is  being  made 
liy  electrical  engineers  among  textile  industries.  The  iileal 
conditions  wliicli  electric  driving  may  ultimately  usher  in 
are  for  the  time  being  set  aside.  They  can  wait.  A  motor 
to  each  jnachinc  must  come  when  the  group  drive  with  a 
motor  on  carli  iloor  has  seen  its  day.  ]\Ieantimc  it  can 
.serve  the] textile  indu.stry  well  and  incidentally  In-  inslrii- 
mentnl  in  bringing  nearer  the  day  when  the  design  of  lex- 
tihsmachiiiery  will  be  ba.sed  on  some  essentially  electrical 
device,  without  whieh  it  will  not  bo  consiilered  in  every 


€kctrical  lrrl9ation> 

THE  attention  whicli  we  recently  directed  to  centri- 
fugal pumps  driven  directly  by  electric  motors,  adds 
interest  to  the  fact  that  in  many  districts,  abroad  and 
in  the  United  States,  traversed  by  transmission  lines,  irri- 
gation by  means  of  electric  centrifugals  can 
be  successfully  and  profitably  carried  on. 
Some  data  regarding  the  actual  cost  of  plants 
of  this  kind  were  recently  published  in  the 
Elrdricnl  JForhl.  The  a\'erage  cost  of  a  pump- 
ing outfit  suitable  for  150  acres  is  between  £3 
and  £100  per  acre.  What  may  be  termed  an 
"acre  inch"  is  equal  to  27,150  gallons,  and 
taking  the  case  of  a  140  acre  farm  two  acre 
inches  aie  supplied  at  each  watering  over  1-i 
acres.  This  is  equal  to  700,000  gallons,  or 
3|  acres  per  hour.  An  8  in.  pump  discharges 
1,600  gallons  per  minute,  or  90,000  per  hour; 
in  eight  hours  708,000  galloirs  would  be  sup- 
plied, or  8,000  in  excess  of  the  retiuircd 
amount.  A  jiump  of  this  capacity  rc([uires 
0-82  H.l'.  per  foot  lift,  so  that  for  a  14  ft.  lift, 
which  maybe  taken  as  a  fair  average, during 
an  eight  hour  day  92 II. I',  hours  would  be 
required.  A  season  of  100  days  is  taken  as 
a  basis  for  comjiarison.  and  during  this  jieiiod 
0,8{):i'2  kw. -hours  would  need  to  be  supplied. 
Taken  at  the  rate  of  Ud.  ])er  kilowatt-hour 
the  cost  for  the  whole  season  would  be  .£41, 
or  about  1  Jd.  per  acre.  These  pumping  plants 
are  becomini,'  quite  common  on  transmission  lines  for  use 
in  connection  with  irrigation  systems. 

The  merits  of  the  centrifugal  ]Him]i,  as  applied  to  central 
station  service,  are  also  dealt  with  in  the  same  issiiie  of  mir 
contemporary  by  Mr.  E.  X.  Percy,  deferring  to  the  matter 
of  irrigation  the  writer  states  that  700  acres  of  crops  were 
raised  oil  de.sert  land  irrigalcti  by  a  4  in.  jmnip  lifting 
water  15  ft.  In  another  instance  a  12  in.  pumj),  lifting 
water  15  ft.,  irrigated  1,500  acres  from  which  fiuir  crops  of 
alfalfa  were  raised  in  12  months.  These  ]ilants  were  driven 
by  .steam  engines,  but  it  was  pointed  out  llial  ihey  might 
equally  well  have  been  operated  by  electrical  eiiei-gy  from 
a  transmi.ssion  line. 
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ELECTRICIAN    NEWSPAPER   LONDON 


"ne   Nd    949   MTLBORN 


All  communications  should  be  addressed  "The  Electrician" 
Industrial  Supplement,  1,  2  and  3,  Salisbury  Court,  Fleet 
Street,  London,  E.G. 

Copy  fot  Text  or  Advertisement  pai^esjor  next  issue  shoitld  reach  the  above 
address  not  later  than  Wednesday,  July  14th. 

Manufacturers,  Contractors,  Central  Station  Engineers,  arid  those 
interested  in  Electrical  Industrial  Developments  are  cordially  invited  to 
contribute  original  matter  to  the  SUPPLEMENT,  and  when  suitable 
this  will  be  inserted  as  space  permits. 


Filing  Case  for  "The  Electrician"  Industrial  Supplement. 

The  Industrial  Supplement  is  holed  for  filing,  and  we  are 
distributing  cases  which  will  hold  twelve  issues.  On  request  a  case 
%vill  be  sent  to  Consulting,  Manufacturing,  or  Contracting  firms  ;  to 
Chief  or  Resident  Engineers  of  Electricity  Supply,  Traction  or  Power 
Stations  ;  to  any  firm  of  Merchants  or  Agents  ;  to  Railway,  Tramwaj-, 
Dock,  Harbour,  or  other  companies  interested  in  the  applications  of 
Electric  Power,  &c.,  to  their  undertakings;  and  to  other  large  con- 
sumers of  electrical  energ}',  either  at  home,  in  the  Colonies,  or  abroad. 

A  portion  of  each  issue  of  the  SUPPLEMENT  is  reserved  for  special 
circulation  oversea. 


Editorial. 


Small 
Transporters. 


We  give  con.^iderable  space  in  this 
issue  to  the  subject  ot  electrical  trans- 
porters of  the  small  travelling  mono-rail 
type.  The  industrial  value  of  these  useful  de\"ices  will  be 
enhanced  in  dii'ect  proportion  to  their  employment.  The 
more  they  are  used  the  more  will  their  utilities  force  them- 
selves upon  the  manufacturer  and  the  power  user.  They 
have  now  been  standardised  to  an  extent  whicli  admits 
of  a  comparison  being  made  between  them  and  other 
methods  of  transport.  They  have  very  clearly  demon- 
strated practically  and  effectively  their  ability  to  handle 
small  loads  at  high  speeds  with  an  economy  which 
is  uuapproached.  It  may  be  remarked  here  that  the 
small  travelling  transporter  is  essentially  an  electrical 
device.  Xo  other  power  agent  could  l>e  applied  and  con- 
trolled in  just  the  .same  way  as  the  motors  of  mechanisms 
of  this  class.  The  electric  motor  may  claim  the  mono-rail 
transportei'  as  peculiarly  its  own.  It  is  singularly  inter- 
esting to  recall  the  earliest,  and  probably  the  lirst,  of 
these  devices  ever  put  into  practice.  It  was  erected  many 
years  ago  in  Victoria  Station,  Manchester,  liy  iMallicr  A 
I'latt,  and  has  been  run  constantly  since  its  installation.  1 1 
diHer.s  from  modern  machines  in  that  tiiere  are  two 
in8ulator-su]iportRd  rails  which  serve  as  cuirent  con- 
ductors and  running  track.  This  design  apjiearcd  to  lir  the 
best  solution  of  a  somewhat  troublesome  jirolilcni  in  thusr 
days — that  of  current  su))]ily  to  the  travidling  motors.  Tlic 
later  pattern  transporteis  lun  on  the  iibii|uitoiis  sicci  girder 
and  bare  conductors  run  liy  the  side  of  this,  curreni  being 
collected  by  a  ininialurc  Iranicar  trolley.  1'liis  is  found  lo 
answer  admirably,  proving  as  inliablc  as  the  last-men! ioiicd 
well-tried  device.  The  maiiufaclurer  and  the  menliani 
will  find  tlie  sm.'iil  electrical  transporter  solve  many  proli- 
lems  for  thcin,  wliile  itwill  also  suggest  metlioils  of  dealing 


with  material  which  are  quite  impossible  without  it.  For 
some  industries  it  is  a  device  which  has  long  been  wanted, 
and  only  needs  a  trial  to  be  generally  used.  First  cost  is 
perhaps  against  its  wholesale  installation,  but  beside  this 
must  be  placed  the  operating  economies  made  up  of  time 
and  labour  saved.  The  same  may  be  said  for  the  electric 
pulley  block,  and  we  may  look  to  both  this  and  the  elec- 
tric traveller  to  revolutionise  the  industrial  transport  of 
small  goods. 

The  matter  which  we  publish  on  another 

Italian         \)s,"e  describing  the  Milan  AVoi'ks  of  the 
Electrics .        j-    ^  ~ 

Olivetti  Electrical  Instrument  Co.  brings 

to  mind  the  future  prospects  of  electrical  development  in 
a  country  like  Italy.  Without  the  statistics  of  Italian 
electrical  industries  Viefore  us  we  cannot  consider  the  facts 
as  they  stand,  in  the  light  of  futurity.  Still,  we  are  safe  in 
prophesying  for  Italy  a  future  which  will  lie  indissolubly 
associated  with  hydro-electric  power.  In  these  days  of 
engineering  activity  a  high  international  status  is  acliie\ed 
by  development  of  the  industrial  arts.  Natural  resources, 
such  as  mineral  wealth,  rich  arable  lands  and  an  indus- 
trious people:  given  these,  with  an  abundance  of  cheap 
power,  and  one  lias  a  potential  industrial  .system,  whose 
limits  of  development  it  would  be  ditticult  to  impose 
with  certahity.  *Jur  insular  position  among  European 
nations  has  in  no  small  measure  contributed  to  our 
prowess  in  the  realm  of  engineering.  In  like  measure  the 
extensive  maritime  boundaries  of  Italy  and  its  snow- 
capped n(jrthern  liorders  give  it  in  some  measure  the  advan- 
tages of  isolation  with  certain  other  facilities  only  attbrded 
a  Continental  nation.  We  may  look  to  Italy  to  maintain 
the  position  of  Europe  in  hydro-electric  transmission 
schemes  in  competition  with  the  engineering  achievements 
of  America.  In  the  matter  of  power  utilisation  also  we 
may  anticipate  the  introduction  of  methods  which  will 
establish  valuable  precedents  and  be  of  service  to  other 
countries  engaged  iai  similar  work.  ^^^■  may  n'Uiark  upon 
the  preponderance  of  alternate  current  plants  among 
Italian  installations,  ilucii  pioneering  has  been  (kme  in 
this  jirovince,  even  to  the  extent  of  polyphase  railway 
traction,  installetl  some  years  ago  on  tiie  Naltellina  line. 
Similarly,  tlie  hydro-electric  transmissions  are  alternate 
current  plants,  and  in  llicir  di'\elopment  Italian  engineers 
ha\e  established  standards  in  insulator  practice  which 
meet  witli  recognition  in  all  parts  of  tlie  world.  This  attach- 
ment lo  alternate  current  working  recalls  the  fact  that  tlie 
( )livctti  InstrnmciitCompany,  whose  works  wehave  referred 
to  above,  make  a  speciality  of  wattmeters  of  an  extienielv 
nlialile  and  sensitive  class,  for  the  measuienient  of  elec- 
tiiral  energy.  This  class  of  instrunuMit  has  always  jiroved 
somewhat  of  a  prolijciii  to  manufacturers  owing  to  tlie 
numerous  varying  factors  which  must  be  allowed  for.  We 
shall,  therefore,  watch  the  juugrcss  of  the  Olivetti  inslru- 
inrni  with  considerable  interest.  Incidentally  we  may 
icniaik  here  thai  tiie  works  of  the  company  .ire  the  largest 
in  llalv  devoted  solely  to  the  making  of  electrical  instru- 
nicnis.  w  hiih  r;ingc  from  delicate  standards  to  ordinarv 
coninirieial  types  of  instrument.  Its  methods  ol  nianii- 
faeinic  ,ne  based  on  many  years'  experience,  and  we  have 
i'lcn  mMi'  to  iiulicale  elsewiiere  that  it,s  products  are  both 
wide  in  range  and  gi\c  every  .iiiiieMiame  of  i|U.ilitvnnd 
duraltility. 
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Che  electrical  €<iuipmcnt  of  the  CiementCalhot  Works- 


IT  is  not  so  many  years  ago  that  the  advance  of  a 
mechanically-propelled  vehicle  along  the  road  was 
made  the  occasion  of  a  sort  of  procession,  in  which 
a  man  with  a  red  flag  bore  a  prominent  part.  Bnt  that  is 
all  clianged  now,  perhaps  for  the  better,  and  perhaps,  as 
some  would  have  us  supjjose,  for  the  worse.  At  any  rate, 
the  advent  of  the  motor  oar  has  practically  created  a  new 
industry,  in  the  evolution  of  which  there  are  many  points 
of  interest. 

It  is  but  right  that  this  new  movement  should  identifj' 
itself  with  the  electric  drive.  Ileing  essentially  modern,  it 
is  onh'  natural  it  should  cling  to  new  methods,  and,  as  a 
result,  a  motor-car  works  is  generally  a  good  example  of 
up-to-date  worlvshop  practice. 

Among  the  foremost  of  these  may  be  placed  the  works  of 
Messrs.  Clement-Talbot  (Ltd.),  makers  of  the  well-known 
Talbot  car,  at  Xorth  Kensington.  Having  been  built  onh' 
in  1905,  the  management  were  enabled  to  make  use  of  the 
most  modern  electrical  appliances  in  the  equipment  of  the 
various  shops. 

As  far  as  power  is  concerned,  the  works  are  self-con- 
tained. This  applies  especially  to  the  engine  room.  It 
contains  two  150  H.P.  gas  engines,  which  are  direct  coupled 
to  Siemens  dynamos, the  voltage  throughout  lieing  110  volts. 
The  necessary  gas  is  generated  in  a  separate  building  at 
tlie  far  end  of  the  works,  and  is  transmitted  through  under- 
ground pipes  to  the  engine  room.  Recent  extensions  have 
made  necessary  the  addition  of  a  100  H.P.  horizontal  gas 
engine,  direct  coupled  to  a  Siemens  generator,  and  the 
engine  room  also  contains  a  small  set  for  lighting  the 
offices,    I'tc,  when  niain  engines  are  shut  down. 

The  switchboard  possesses  some  points  of  interest. 
There  are  two  sets  of  'bus  bars,  to  one  of  which  one  large 
unit  is  connected,  the  second  set  being  connected  to  the 
others.  The  new  set  can  lie  connected  through  a  change- 
over switch  to  either  set  of  bars.  This  is  a  special  advantage 
in  a  gas-driven  station,  for  it  allows  the  load  to  be  equalised 
with  the  greatest  ease.  The  machine  panels  are  further 
equijiped  with  main  anuneters  and  the  usual  Held  regula- 
tors. The  feeder  switches  are  also  capable  of  connection  to 
either  set  of  'bus  bars,  thus  making  subdivision  of  the  load 
a  simple  matter.  The  distribution  from  this  point  is  of 
two  kinds.  In  the  older  shops  the  motors  are  fed  by  separate 
<ircuits  straight  from  the  switchlwaid,  though  in  tiie  more 
modern  ])ortion  the  usual  ])ractice  of  fitting  distribution 
boxes  is  followed.  The  small  panel  siiown  at  the  end  of  the 
switchboard  is  for  the  control  of  the  battery,  whicli  can  be 
jilaced  on  either  'bus  bars  for  charging  or  discharging.  In 
the  former  case  it canbe  .subdivided  into  two  halves.  It  is 
used  for  lighting  offices  and  shops  after  hours,  and  thus  allows 
the  main  eugines  to  hv  shut  down. 


The  motors  installed  aggregate  200  H.P.,  while  the  equiva- 
lent lighting  comes  to  about  100  h.p.  This  includes  100 
enclosed  ai-cs. 

In  the  machine  shop  group  driving  has  been,  in  general, 
adopted.  The  motors  are  fixed  upside  down  to  roof  girders 
in  the  older  shops.  This  arrangement,  however,  possesses 
some  disadvantages,  and  in  the  newer  part  they  are  fitted 
the  right  way  up.  In  all  cases  cages  have  been  provided 
so  that  the  motors  are  easilj' get-at-able.  This  arrangement 
is  doubtless  appreciated  by  all  concerned,  as  it  avoids 
scrambling  about  with  ladders  and  thus  removes  at  least 
one  element  of  danger. 

The  motors,  over  oO  in  number,  the  largest  of  which  is 
40  H.P.,  are  controlled  by  a  single-pole  switch  and  starter, 
fixed  on  a  special  board  near  the  motor.  An  ammeter 
is  also  fitted,  thus  permitting  a  close  watch  to  be  kept  on 
overloading.  When  works  are  being  rapidly  extended, 
and  new  machine  tools  are  added  almost  daily,  this  is  of 
extreme  importance,  and  for  this  reason  these  special  pre- 
cautions have  been  taken. 

A  place  of  interest  is  the  engine  testing  shop,  where 
all  engines  are  "  run  in  "  and  tested  before  being  fitted  on 
the  cars.  The  load  on  the  engine  is  measured  by  quasi- 
electrical  means  in  the  following  manner :  It  is  coupled  to 
a  shunt  dynamo  whose  field  frame  is  revolvable  about  the 
shaft  axis.  When  the  machine  is  excited  a  certain  drag  is 
exerted  between  armature  and  field  windings  which  can  be 
measured  on  a  dynamometer.  Calibration  curves  have 
been  got  out,  and  to  measure  the  horse-powder  exerted  is 
then  very  ea.sy.  The  switchboard  on  the  left  is  fitted  with 
switches,  allowing  a  wide  field  regulation  to  be  obtained, 
and  further  enables  the  dynamo  to  be  put  on  to  a  bank  of 
resistances  for  absorbing  the  load.  These  arrangements 
enablethe  output  of  thecareuginetobe  tested  with  great  ease, 
while  the  fact  that  the  electrical  equipment  is  a  fixture  does 
away  with  the  "stray"  wiring  usually  met  with  in  a  test  room. 

In  general  arc  lamps  iiave  been  used  for  shop  lighting, 
but  an  incandescent  lamp  is  fitted  on  each  machine  tool, 
and  there  are  also- a  number  of  pilot  circuits  which  allow 
the  shops  to  be  partially  illuminated  after  hours.  There 
is  not  much  scope  for  outside  lighting,  but  the  track  on 
whicli  eveiy  Talbot  car  is  run  before  being  sent  out  is 
lighted  by  arc  lamps. 

From  the  above  description  it  will  be  seen  that  ^lessrs. 
( 'lement-Talbot  have  spared  no  pains  in  laying  out  their 
works  so  as  to  produce  the  necessary  finished  material  for 
the  modern  motor  car  in  the  most  efficient  manner.  We 
are  indelited  to  ^Ir.  C.  li.  Garrard,  the  works  manager,  and 
to  Mr.  Ii.  ('.  Milliken,  works  engineer,  under  whose  super- 
vision the  recent  extensions  were  carried  out,  for  the  elec- 
trical details  Lci\t'n  aliove. 
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STELLITE   ELECTRIC    FANS. 


DESK   FANS. 
BRACKET  FANS. 
PORTHOLE  FANS. 
TRUNNION   FANS. 
CABIN   FANS. 


■ORDNANOE"  CENTRIFUGAL  &  PROPELLER    FANS. 

CX'HE  Stellite  A.  P.  Fan  can  be  used  either  as  a  Itesk.  Ceiling,  or  Wall  Kan.  and  hy  a 
■**  simple  adjustment  the  current  of  air  may  be  deflected  in  any  required  direction. 
This  adjustment  does  not  necessitate  the  addition  or  exchange  of  any  parts,  or  the 
use  of  a  sin<;le  tool,  and  is  only  the  work  of  a  moment.  The  A.  P.  Fan  was  originally 
designed  to  comply  with  Admiralty  requirements,  and  thousands  have  been  supplied  to 
His  Majesty's  Ciovemment.  Kvery  Fan  leaving  our  Works  is  subjected  to  the  stringent 
tests  of  the  Admiralty. 

.\n  the  Stellite  P'ans  are  ver\'  substantial.  ser\-iceable  Motors,  constructed  of  the  best 
possible  materials  by  skilled  workmen  in  shops  devoted  exclusively  to  the  production  of 
small  motors  for  fan  and  power  purposes. 

The  various  electrical  and  mechanical  features  of  these  Fans  are  fully  covered  l.)y 
patents,  and  a  substantial  guarantee  is  given  with  every  fan. 


Substantial  Construction. 

Silent  Running. 

Three-Speed  Regulator  Fitted. 


Absolute  Reliability. 
Economical  in  Operation. 


Sole  Manufacturers  and  Patentees  :^ 

TH€    €LECTRK   &    ORPNANCC    ACC€SSORI€S    CO.,    LTP., 

STELLITE  WORKS,  CHESTON  ROAD,  ASTON,  BIRMINGHAM. 

Telegram?^ :  •■  Stellite  liirmiiigham."  Telephones  :  176  and  179  Kast,  and  P.O.  9.  Code  used  :  \.V,  C,  5tli  Kdition. 

LONDON  :— Baxter  (t  CtrNTER.  86,  Charing  Cross  Road,  W.C.  I  GLASGOW  :— J.  &  A.  .\ndkrson,  231,  St.  Vincent  Street. 

>L\XCHESTER  :— 190.  Deansgate.  MIDLANDS  :— 27,  Upper  Prior\',  Birmingham. 

NEWCASTLE:-!.  W.  Morley,  Consett  Chambers.  |  SOUTH  WALES:— C.  R.  Hough,  23,  Woodlaud  Park,  Newport  (Mon.^ 

HANLEY  WORKS— Shelton  Potteries,  Hanley. 


Cransportable  IRotors. 


IX  tlie  average  engineering  workshop  in  which  electric 
driving  of   machine  tools   is   in   vogue  there   wouli 
appear  to  be  numerous  opiportunities  for  the  eniploy- 
Dient  of  transportable  motors.     The  use  of  motor.s  in  this 
way  is    facilitated   by  the  existence  at  various  parts  of 
the  works  of  supply  circuits  which  can  be  tappeo 
hy  tlie  insertion  of  a  suitable  socket  and  wall  plug. 
Fittings  of  this  class  are    now   standardised    for 
workshop  tise,  and   are  constructed  to 
withstand  the  rough  usage  which  the 
average    workman    generally    gives    to 
everything    coming    under    his    hands. 
As  far  as  the  portable  motors  are  con- 
cerned, these  also  have  been  recently 
standardised    in    the    matter   of    their 
application   to    drills    and    hoists.     It 
is    not    a   particularly  difficult   matter 
to  attach  the  motor  to  a  suitable  gear- 
ins  and  to  mount  these  with  starting 
and  regulating  gear,   instruments  and 
flexible  connections  on  a  pair  of  wheels 
attached  to  a  suitable   truck.     Motor 
equipments  of  this  class  will  be  better 
known     amongst    engineers,    builders, 
shipwrights,  &c.,  and,  in  fact,  in  every 
situation   in  which  power  is  required 
temporarily.     Not  unfrequently,  where 
extensive    motor    drives    of    a    semi- 
permanent    character     are      installed, 
either  the  value  of  a  tran.spor table  out- 


f  Ig.  i.— Geueral  View  of  Schorch  Transportable  Motor. 
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fit  is  not  appreciated  or  the  existence  of  standard  apparatus 
of  this  class  is  not  known. 

We  depict  in  Kg.  1  a  typical  trar.sportable  motor  com- 
plete with  starting  gear,  wliicli  is  supplied  bv  the  Schorch 
Electrical  Co.,  Mf.,  Basinghall-street,  E.U.  It  will  be  noticed 
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Fig.  2. — Portable  Motors  driving  Hoisting  Jacks. 

that  the  motor  jjractically  forms  a  part  of  the  carriage,  there 
being  bosses  cast  on  the  field  frame  for  the  reception  of  the 
shafts  for  the  wheels.  The  speed  of  the  motor  is  reduced 
to  that  of  the  drill  shaft  by  a  single  pinion  and  spur  wheel. 
The  latter  is  carried  in  a  sub.stantial  castius,  which  also 
forms  a  support  for  the  main  switch,  flexible  cable  drum, 
starting  rheostat  and  main  ammeter.  The  main  switch 
and  starting  switch  are  interlocked  so  that  the  latter  can- 
not be  moved  ahead.  The  flexible  cable  is  wound  round  a 
drum  fitted  with  sliding  contacts  lielow  the  level  of  the  top 
of  the  resistance  box.  Substantial  plugs  are  fitted  to  the 
free  ends  of  the  flexible  cables.      When  the  motors  are  in 


Recording  Instruments 

For  A.C.  or  D.C.  Circuits. 
SWITCHBOARD  and  PORTABLE  PATTERNS. 

The  STANDARD  TYPE 


Foil   RKCOKDINC 

CURRENT, 

VOLTAGE, 

POWER, 

SPEED, 

PRESSURE, 

VACUUM, 

FEEDER 

LOG. 

<&C..  Ac. 


.    .    W  rltL-  for  small   illtisf  rated   Itonkli-t      .    . 
It  tells  >oti  how  to  "record"  .4iicceB8ftill> . 


Elliott  Brothers, 

Century  Works,  Lcwisham,  LONDON,  S.\i. 

Tclr|jlioiir.'s     218  •!' I  237  Iimriiiiii.  1V1pi,'iiiiti«  :  ofim  i.omkin. 


82 


use  the  shafts  of  the  carriage  are  turned  downwards  and 
locked  in  position  to  form  legs  for  the  sup]:iort  of  the  entire 
gear.  The  same  design  of  motor  is  suitable  for  the  opera- 
tion of  hoisting  jacks  in  locomotive  shops  and  also  for  use 
as  an  independent  hoisting  unit.  Motors  of  this  class  are 
illustrated  in  Fig.  2  diagrammatically. 

The  locomotive  rests  upon  the  supports,  which 
^  „„  in  their  turn  are  resting  on  four  lifting  jacks,  c  and 
r  d.    The  spindles  of  tlie  lifting  jacks  c  must  mo\e 

r  simultaneously,  as  both  are  connected  automatically 

to  the  motor  shaft  h  by  means  of  the  coupling  cy. 
In  order  to  ensure  the  simultaneous  driving  of  the 
spindle  of  the  jacks  d  and  c,  chain  wheels,  -i,  are 
attached  to  the  shaft,/'  and  these  wheels  drive  the 
gear  wheels  of  the  lifting  jacks  d  by  means  of  a 
chain  with  joined  links. 

tAs  an  alternative  to  the  chain  wheels  /'  and  chain, 
as  shown  above,  two  pairs  of  conical  wheels,  which 
— _r  I      are  connected  by  means  of  a  loose  shaft,  may  be 
^  j,^   employed. 

The  Schorch  Electrical  Co.  has  sup]died  a  large 
number  of  this   type  of  motor  to   the   .Adminis- 
tration of  the  Eoyal  Prussian  Government  IJnil- 
ways   for    the  driving  of  locomotive  lifting  jncks  in  the 
locomotive  shops. 


€XX»  €lectrical  Cms. 

THE  superiority  of  the  electric  lifts  over  the  hy- 
draulic has  been  so  constantly  proved  by  e.xperi- 
ence  that  it  is  cpiite  unnecessary  to  advance  argu- 
ments in  favour  of  the  former.  The  world's  best  liotels, 
residential  flats  and  palatial  commercial  establishments, 
each  and  all  boast  of  an  electric  lift  of  one  kind  or  another. 
Large  manufacturing  works,  mills,  factories,  warehouses 
and  numerous  other  industrial  establishments  are  con- 
sidered incomplete  without  an  electric  lifting  equipment. 
TJiese  facts  add  considerable  interest  to  the  design  ami 
construction  of  the  lift  gear  which  the  Electric  Construc- 
tion Co.  has  recently  put  on  the  market. 

Standard  designs  have  been  prepared  for  both  pa.ssenger 
and  goods  lifts,  and  we  understand  that  the  company  is 
prepared  to  manufacture,  erect  and  set  to  work  lifts  of  this 
class,  wherever  they  may  be  required.  In  comiection 
with  this  description  it  is  interesting  to  recall  that  the 
l<;icctric  Construction  Co.  were  the  first  if  not  among  the 
first  to  employ  solenoid  switch  ;ippiiratus  for  the  control 
of  circuits  from  a  dis- 
tance. In  pioneering 
the  high-tension  con- 
tiiiudus  I'urrent  system 
in  this  country  they 
were  instrumental  in 
bringing  forward  a 
classof  controlling  gear 
which  has  since  been 
aecci)ted  as  standard 
by  tlie  industry  at 
huge.  No  surprise 
need,  therefore,  lie  ex- 
inessedat  the  fact  thiit 
ill  the  E.C.C.  lift  gear 
;  lie  solenoid  swilchgear 
nceupics  a  ])ii>minenl 
position. 

'I'hu  K.C.C.  lift  is 
designed  for  thrcM' 
dist.inet  mctiiiids  of 
eontiol  —  hand  rope, 
car  switch  and  the 
press      bnttim.       The 


Solenoid-opjratCil  Main  and 
Reversing   Switch. 
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"FORTITER" 


FULL  BLAST  FRESH  AIR 


FANS 


HAVE  MANY  DISTINGUISHING  POINTS. 


'fy<f 


They  are  quiet,  industrious,  durable  and  elegant. 
They  are  slow  speed  and  therefore  quiet. 
They  can  be  run  at  three  different  speeds. 
They  are  suitable  for  all  current  supplies  at   all  times. 
They  are  easy  to  instal  and  to  sell. 

They    satisfy  the  most   critical   customer   and    enhance    your 
reputation. 


EteDBsif  Ousel 

^ARKST.        soUTHWARK.       loHDON,S.E. 
NEWCASTLE-ON  TYNE    and    GLASGOW. 


hand  rope  method  is  visually  employed  for  goods  lifts  which 
do  not  e.xceed  the  speed  of  100  ft.  per  minute,  hi  the  E.(  '.C. 
equipment  ample  travel  of  the  rope  has  lieen  allowed  for 
between  the  on  and  off  positions  of  the  switch  to  prevent 
the  lift  fieing  set  in  motion  in  the  opposite  direction  when 
it  is  desired  to  stop.  The  car  switch  control  consists  of  a 
simple  pilot  switch  in  the  car  fitted  with  a  handle,  which 
is  pushed  for  the  descent  and  raised  for  the  ascent  of  the 
cage.  The  safeguards  against  accidents  are  important. 
The  reversal  of  the  cage  is  provided  for  by  the  design  of 
the  operating  handle,  this  must  be  taken  out,  turned  round 
and  replaced  before  the  car  can  be  reversed.  The  switch 
is  also  fitted  with  two  positions  for  high  and  low  speeds  to 
facilitate  accurate  stopping  of  the  car  opposite  the  landings. 
The  press  button  control  is  naturally  somewhat  elaborate, 
but  is  one  of  the  most  simple  to  operate.  No  attendant  is 
required,  and  the  user  of  the  lift  has  complete  control  over 
its  movements.  The  cage  can  also  be  brouglit  from  one  land- 
ing to  another  provided  that  the  doors  and  gates  are  closed. 

In  the  lift  gear  itself 
there  is  a  single  reduction 
between  the  motor  and  the 
winding  drum,  worm  gear- 
ing  being  employed.  As 
the  general  view  shows, 
the  worm  is  mounted  on 
top  of  the  wheel,  and  this 
shaft  runs  in  special  bear- 
ings provided  with  a  liall 
thrust  block.  The  whole 
of  the  gear  run.s  in  oil, 
and  as  the  speed  is  low, 
ample  lubrication  is  as- 
■sured.  Two  types  of 
Main  and  Reversing  Switch.        winding    drums    can     be 


provided,  the  wound  or  the  non-wound  types.  I]i  the 
first  of  these,  the  cage  ropes  are  anchored  to  the  drum 
at  one  side  and  the  balance  weight  ropes  to  the  other,  and 
as  the  drum  is  turning  round,  one  set  of  ropes  is  wound 
and  the  other  set  unwound.     In   the  non-wound  type  the 


Rope-operated  Main  and  Reversing  Switch  for  Three-phase  Motor. 

set  of  four  ropes  is  fitted  to  one  end  and  each  touches  the 
lialance  weight  from  these,  the  ropes  passing  through  the 
overhead  pulleys  down  shaft,  and  under  the  winding  drum, 
then  up  again  through  a  further  set  of  overhead  pulleys, 
and  down  to  the  car.  The  drive  in  this  instance  is  entirely 
by  the  friction  of  the  ropes  in  the  grooves  of  the  drum. 
With  this  arrangement  it  is  impossible  to  overwind,  as, 
when  the  balance  weight  readies  the  bottom  of  the  shaft 
the  rope  becomes  slack  and  looses  its  grip  on  tiie  drum. 

Special  precautions  have  been  taken  to  ensure  alisolute 
safety  for  the  lift,  should  the  ropes  break,  or  the  control- 
ling gear  get  out  of  <  irder.  There  is  a  powerful  brake  fitted 
to  the  motor  shaft,  this  lieing  held  off  by  a  solenoid  in  cir- 
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ECONOMY  IN  STEAM  CONSUMPTION.  Automatic  Control  Sicitches. 


TWO    QUESTIONS 

Til 

POWER     STATION     ENGINEERS. 

(1)  Do  von   know  HOW    MUCH  STEAM    your  Engines  are  taking 

PER   KW.  HOUR? 

(2)  Do  you  know  THE  "MOST    ECONOMICAL    LOAD'  at  which 

to  run  your  Cenerators  - 
1(  your  Engines  ur  Turbines  are  fitted  with  Surface  Coudenseis,  and  if  you 
arrange  your  air  pump  discharges  to  pass  through  a  small  tank,  fitted  with  a 
sharp°edgea  V-notch,  and  a 


(( 


I^EA    RECORDER," 


the  above  inforniation  may  be  obtained  very  quickly  whenever  required. 

Although    only  recently  introduced,  these  Recorders  are  already  at  work 
a:;d  on  older  for  some  of  the  largest  electric  power  stations  in  the  Kingdcni. 

ForfiiUpatiiciihiis  writi  I  < 

J.  E.  LEA,  B.Sc,  M.I.Mech.E., 

28,    DEANSGATE,    MANCHESTER. 


ciiit  with  the  motor  it.self.  Should  the  supply  current 
fail  at  any  time  the  solenoid  becomes  deeuergised  and  the 
Lrake  is  put  on  by  means  of  a  powerful  spring.  With 
rope-controlled  lifts  collars  are  fitted  to  the  rope  so  that  as 
the  car  approaches  the  top  or  bottom  Hoors  the  rope  is 
moved  either  up  or  down  by  tire  car  itself,  and  the  main 
switch  is  opened.  Should  these,  however,  fail  switches  are 
provided  at  the  bottom  of  the  lift  shaft  and  re-opened 
either  by  the  car  or  the  balance-weight,  and  entirely  dis- 
connect the  main  circuit  witli  the  car-switch  and  press- 
button  lifts.  These  trip  switches  have  auxiliary  contacts, 
which  open  the  inductive  circuit  of  the  brake.  For  high- 
speed lifts  controlled  from  the  car,  cam-gear  is  fi.xed  in  the 
lift,  and  will  automatically  move  the  car-switch  to  the  oft' 
position  as  soon  as  the  top  or  bottom  floors  are  approached. 
The  E.C.C.  lift  cars  are  fitted  with  special  safety  grips. 
The  rope  passes  from  the  car  over  the  top  pulleys  to  the 
balance-weight,  and  is  so  arranged  that  if  the  distance 
between  the  car  and  balance  weight,  measured  over  the 
pulleys,  were  increased  by  a  few  inches,  the  safety 
grips  would  be  brought  into  action.  These  grips  are 
sutticiently  powerful  to  hold  the  car  when  fully  loaded. 
We  understand  that  the  company  is  prepared  to  demon- 
strate this  by  hanging  the  car,  when  fully  loaded,  to  a 
hempen  rope,  cutting  this,  and  allowing  the  car  to  drop  on 
to  tiie  safety  grip.  We  illustrate  various  poitions  of  the 
controlling  genr  employed  for  the  E.C.C  lift. 


ANOTEWOKTHY  feature  of  the  application  of  electric 
motors  to  industry  is  the  employment  of  the  auto- 
matic switch.  The  "knock  on  aud  off"  switch  has 
been  common  enough  for  some  time,  its  sphere  of  utility 
being  mostly  confined  to  pump 
motors,  air  compressors,  certain 
maclune  tools,  l^-c.  Its  function 
is  usually  that  of  governing  the 
starting  aud  stoijping  of  the 
motor  or  controlling  its  direc- 
tion and  speed.  I'uU  rods  and 
cords  ai-e  mostly  used  for  the 
operation  of  these  switches,  the 
switch  being  mounted  in  the 
most  suitable  position  for  direct 
alignment  witli  the  pull  rod. 
Xot  infrequently  this  arrange- 
ment leads  to  the  fixing  of  the 
switch  in  inaccessible  positions 
— i.e.,  inconvenient  from  the 
point  of  view  of  inspection. 
Carrying  as  they  do  the  full 
current  of  the  motor,  switches 
of  this  class  need  to  be  fixed 
wliere  it  is  possible  to  get  at 
them  easily.  Tins  cannot 
always  be  readil}'  arranged,  so 

that  an  alternative  must  be  sought  to  overcome  the  diffi- 
cuUy.  Tlie  solenoid  distance  control  switch  is  the 
alternative,  and  an  excellent  one  it  makes,  because  it 
may  be  placed  in  a  position  always  under  observation 
and  always  accessible.  The  solenoid  control  switch  has 
been  "tried  out"  and  proved  reliable.  Although  it  in- 
creases the  number  of  control  units  by  one,  it  improves  the 
starting  conditions  of  the  motor,  as,  by  the  introduction  of 
what  we  have  termed  above  the  "discriminating"  element, 
the  motor  can  be  got  away  under  conditions  which  are 
always  regularly  reproduced. 

The  foregoing  comments  may  serve  fittingly  to  introduce 
to  our  readers  a.  line  of  starters  being  put  on  the  market 
by  the  Union  Electric  Co.  These  have  been  specially 
designed  to  meet  tlie  requirements  of  automatic  control 


FiK-  !• — Pressure  Gauge  for 
Control  of  Solenoid  Switch. 


Complete  E.C.C.  Electric  Lift  diivcii  by  Continuous  Current  Motor. 
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usually  'jireseu- 
ted  by  ;iir  and 
water  pumps, 
lifts,  machine 
tools,  &c.  The 
series  includes 
rope  operated 
starters  actuated 
from  floats  in  the 
water  tank,  or 
pressure  receiver 
supplied  I'roni  the 
motor  -  driven 
piunp  or  air  com- 
pressor. This 
type,  known  as 
"  System  A,"  is 
fitted  with  knock 
over  weights 
which  throw  the 
starting  switch 
on  or  off  as  the 
case  may  be,  the 
switch  movement 
being  further  con- 
trolled by  a  damp- 
ing fan  during 
the  switching  on 
period.  Pull 

ropes  and  weights 
are  used  witli 
this  system,  and 
itshouldbenoted 
that  if  the  travel 
of  the  float  be- 
tween its  high  and 


Fig.  2.  -General 
View  of  Auto-Contfol  Gear. 


low  limits  is  not  great  enough  to  actuate  the  switch,  a 
pulley  may  be  attached  to  the  float  to  increase  the 
travel,'  but  the  float  must  be  twice  as  large  and  twice  as 
heavy  as  before. 

System  "  J)  "  includes  what  are  termed  contact  starters, 
or  the  type  to  wliich  we  liave  referred  above,  intended  for 
use  with  solenoid  switches.  The  usual  arrangement  is  a 
single-pole  switcli,  to  open  and  close  the  circuit  of  tlie 
solenoid  starter,  the  switch  l)eing  actuated  by  a  float  and 
cord  in  the  usual  way.  A  pressure  gauge,  such  as  is  shown 
in  Fig.  1,  is  also  made  for  the  purpose  of  motor  control, 
and  may  be  coupled  to  water,  air  or  gas  receivers.  A 
gauge  of  this  type  can  be  placed  in  any  desired  position, 
even  to  the  extent  of  several  hundred  yards  from  the  actual 
controlling  gear.  In  the  case  of  long  distances,  relays  are 
used  in  the  line  circuit  to  ensure  full  voltage  at  the  solenoid 
of  the  starting  switch.  The  starting  gear  employed  with 
the  pressure  gauge  in  Fig.  1  is  illustrateil  in  Fig.  2.  This 
shows  the  solenoid  switches  for  a  70  H.P.  ."iOO  volt  three- 
phase  motor.  The  larger  solenoid  at  tlie  right  top  of  the 
panel  controls  the  stator  circuit  and  is  switched  in  first. 
The  small  switches  cut  out  the  rotor  resistance,  and  their 
circuits  are  controlled  by  the  centre  solenoid  which  brings 
them  up  one  by  one  much  in  the  same  manner  as  direct 
current  starters  of  the  similar  type.  This  last-mentioned 
controller  is  fitted  with  a  mechanical  time  element.  The 
direct  current  starters  are  built  after  the  same  pattern,  but 
the  rate  of  cutting  out  the  resistance  is  governed  by  the 
armature  speed,  as  the  solenoids  controlling  the  resistance 
switches  are  wound  for  different  pressure  values.  It  is 
claimed  that  uniform  acceleration  is  obtained  without  dis- 
turbance of  the  line  voltage.  Starters  of  this  pattern  are 
made  for  the  control  of  motors  from  15  li.r.  to  100  H.P.  and 
for  pressures  between  110  and  500  volts.  A  recently 
issued  catalogue,  No.  6,020,  Section  VII.,  gives  the  fullest 
details  of  these  starters. 
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IffonoRail . 
Cransportlna  Jlppiiances. 

THE  many  advantages  to  Vie  obtained  liy  the  use  of 
mono-rail  hoisting  and  transporting  appliances  in 
preference  to  hand-operated  machines  are  rapidly 
being  realised.  The  saving  in  time  and  labour  is  so  great 
that  their  adoption  is  well  wortli  the  consideration  of  any 
manufacturers  who  are  constantly  handling  loads  up  to 
about  o  tons  in  shops  or  warehouses.  They  combine  the 
advantages  of  the  electric  overhead  travelling  crane  with 
the  compactness  of  a  hand-pulley  block.  High  lifting 
and  travelling  speeds  can  be  obtained,  and  the  current  con- 
sumption is  exceedingly  small,  Id.  worth  of  electricity 
being  sufficient  for  .50  lifts  of  1  ton,  inclusive  of  lowering. 
Tiie  following  is  a  specification  of  an  electric  mono- 
rail hoist  designed  and  constructed  by  Messrs.  Kramos 
(Ltd.),  of  Bath,  which  is  particularly  compact.  It 
consists  of  a  motor  driving  a  machined  drum  through 
several  sets  of  machine-cut  spur-gearing.  The  motor 
is  series-wound,  so  that  light  loads  can  lie  raised  at 
considerably  higher  speeds  than  the  full-load.  In  some 
cases  a  Kenold  higli-speed  chain-drive  is  used  for  the  first 
reduction  instead  of  spur-gearing.  The  drum  runs  loose  on 
a  fixed  shaft,  and  is  so  arranged  that  almost  any  lifting 
height  can  be  obtained  by  winding  several  layers  of  rope 
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Two  Views  ot  Transporlers  in  which  the  Motors  ate  ControlUd  from 
a  Cage  and  from  the  Ground  respectively. 


over  the  first,  the  flanges  preventing  tlie  rope  slipping  in 
the  case  of  side  pulleys.  On  the  motor  shaft  an  electric 
brake  of  the  double  solenoid  type,  with  leather-lined  brake 
shoes,  is  fitted.  This  brake  opens  immediately  current  is 
sent  through  the  motor,  and  closes  when  the  supply  ceases. 
It  is  extremely  ]30werful,  and  can  hold  the  load  in  any 
position.  l!est  plotigh  steel  wire  rope  is  eiajiloyed  for 
raising  the  load,  and  the  lifting  hook  is  mounted  between 
solid  steel  plates  and  arranged  to  swivel.  All  these  parts 
and  the  necessarj'  bearings  and  brackets  are  bolted  to  a 
solid  steel  top  plate. 

The  hoists  are  made  in  four  types  as  follows  : — 
1.  For  suspension  from  existing  crane  hooks  or  cliains, 
&c.     For  this  purpose  it  is  fitted  with  a  suspension    link 
attached  to  top  of  steel  plate. 


Mono-Rail  Tansporter  wi:h  Lihing  Magnet  controlled 
from  Floor  Level. 

2.  For  travelling  on  an  I  beam  by  pusliing  the  load. 
Four  ball-bearing  rollers  are  then  fitted  in  steel  brackets 
bolted  to  the  top  jilato,  and  as  tlie  load  is  susjiended  in 
centre  line  of  linist  and  uirder  easy  travel  is  assured. 

'■'<.  l>y  travelling  on  an  I  beam  by  means  of  chain  wheel 
and  chain,  the  sprocket  wheel  and  cliain  driving  a  set  of 
.spur  gearing  whicli  gears  on  td  two  of  the  travelling 
rollers. 

4.  For  travelling  on  an  I  lieani  electrically.  A  separate 
electric  motor  drives  the  travelling  rollers  tlnougli  machine 
cut  spur  gearing,  a  separate  controller  being  provided  for 
this  motion. 
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The  control  in  eveiy  case  is  obtained  by  means  of  a 
Kiumos  controller  fitted  with  Kramos  patent  resistance 
units,  and  this  has  been  designed  specially  for  hoist  work 
of  this  description.  A  large  deadwa}'  is  allowed  between 
reverse  positions  to  prevent  accidental  reversal  when  switch- 
ing off  quickly. 

Hoists  can  be  arranged  for  three  systems  of  control : — 

1.  The  controller  can  be  fixed  to  the  hoist  and  operated 
by  means  of  pendant  cords  with  labelled  handles. 

2.  The  controllers  can  be  fixed  separately  against  a  wall 
and  operated  by  a  lever  handle. 

3.  A  cab  can  be  fixed  to  the  hoist  frame  in  which  the 
operator  sits  and  travels  with  the  hoist.  The  controllers 
are  all  placed  in  tliis  cab  and  arranged  for  convenient 
operation. 

The  current  supply  is  brought  to  travelling  hoists  by 
means  of  bare  copper  wires  stretched  alongside  girder  from 
which  current  is  brushed  off  by  collectors  fitted  on  the 
hoist.  The  suspension  types  are  supplied  with  terminals 
to  which  the  supply  cables  are  brought.  Overwinding  and 
overtravelling  switches  to  prevent  the  hoists  overrunning 
should  the  operator  fail  to  switch  off  can  be  fitted  when 
necessary. 

The  above  description  applies  particularly  to  direct 
current  hoists,  but  alternating  current  machines  for  two 
or  three-phase  current  are  supplied,  the  only  variations 
being  that  the  motors  have  constant  speeds,  and  the  brake 
is  mechanically  operated  by  a  cam  action  from  the  con- 
troller shaft.  The  types  illustrated  are  ilessrs.  Kramos' 
standard  designs,  but  in  addition  to  these  they  design  and 
construct  all  types  of  hauling  and  winding  gears  for 
special  requirenients,  and  also  the  necessary  accessories 
for  transporting  plants,  such  as  grabs,  electro-lifting 
magnets,  &c. 
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"^^tf:^  ELECTRICAL 
MEASURING   INSTRUMENTS 

For  all  Purposes. 


Portable  Instruments 

Fop  the  Measurement  of  Current  and  E.M.F. 


GOIVIBINED   TESTIIJG   SETS. 


Up  to  150  Amps. 

300  Volts. 

3    Itiitiges   of  each. 

£13  :  17  :  6    I''«t. 


Ill'  TO  600  AMI'S 

„       600  Voi.TS. 
4  Uall^PH  of  end). 

£16  :  7  :  6    I'"*t. 


34,    Queen    Street,    LONDON,    E.C. 


Deu)  Starters  Tor 
Induction  FRotors. 


A]\I(  ING  the  specialities  manufactured  by  Siemens  Bros. 
fJynamo  Works  (Lttl.)  are  starters  for  induction 
motors.  They  are  supplied  in  many  standard  sizes 
for  operating  induction  motors  up  to  175  B.H.P.  and  larger 
sizes  are  made  to  order.  Most  of  the  sizes  are  made  in  two 
variations — namely,  for  starting  the  motor  every  10 
minutes  or  every  half-hour.  The  starting  of  the  induction 
motor  is  effected  in  the  usual  manner  by  means  of  a  three- 
legged  non-inductive  resistance  induced  in  series  with  the 
rotor  windings,  and  gradually  cut  out  by  the  switch  as  the 
motor  comes  uj)  to  s^jeed.  Tlie  resistance  has  the  effect  of 
reducing  the  initial  rotor  current  and  at  the  same  time  in- 
creasing the  starting  torque.  The  starters  can  be  used  with 
any  induction  motor  having  a  three-jshase  rotor. 


Protected  Type  Starter. 

The  starter  is  supplied  iu  the  open  type  or  protected 
type  as  shown  in  tlie  illuslrations.  The  starters  can  lie 
lifted  with  no-load  release,  stator  switch  or  magnetic  blow- 
out and  slow-motion  device,  and  the  smaller  sizes  can  also 
lie  provided  with  a  reversing  stator  switcli,  wiiicli  is  inter- 
locked with  tlie  stator  in  such  a  manner  that  it  can  only  be 
nperated  wiieu  the  starter  is  in  the"on""  position.  The 
stator  switcli  is  mountedon  tiiesideof  tlieresistance  box.  and 
lias  a  ])ositive  movement,  so  llint  it  cannot  remain  in  an 
iiitcniicdiate  position.  The  slow-mnliiin  and  mngnelic 
liliiw-out  device,  wliich  can  be  lilted  to  ilic  larger  sizes  of 
starter,  is  of  special  xaluc  wlien  tlie  starter  is  required  to 
withstand  heavy  duty  and  unskilled  use.  It  is  free  from 
sjiarking  between  contacts,  a  disadvantage  possessed  by 
manv  slow-motion  starlersof  other  makes.  In  this  device 
the  contact  is  lioth  made  and  liroken  by  two  renewable 
auxiliary  conlacta  fitted  witli  )ilow-out  and  sim]i  action. 
All  sizes  are  ))rovided  willi  contacts  easily  renewable  from 
the  front,  wiLli  the  exception  of  tlie  smallest  size,  which 
has  Initton  contacts. 


89 


Tlie  lirni  alsd  sujiplics  starters  with  s[)ecially  lavLji.!  run- 
ning fuiitacts  to  enable  a  eoniparatively  small  starter  In  \)r 
used  with  motors  which  are  not  called  upon  to  start  against 


Open  type  Starter. 

full  load  torque.  It  is  worthy  of  note  that  no  soldered 
connections  are  used  in  the  starters.  The  resistances  are 
of  the  firm's  well-known  "  brick  "  type,  which  is  specially 
suitable  for  motor-starting  work.  They  are  enclosed  in 
strong  cast-iron  bo.xes  which  protect  them  from  mechanical 
injiii'v. 
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Heme  Rotarp  Pumps. 


THK  Acme  rotary  pump,  manufactured  by  Samuelson 
&  Co.,  Banbury,  has  been  designed  for  dealing  with 
hot  and  cold  water,  and  for  liquids  of  every  descrip- 
tion. Tiie  pumps  are  of  the  rotary  positive  pattern,  and 
tiie  makers  claim  that,  as  there  is  practically  no  slip,  the 
punijis  operate  at  a  high  efficiency.  The  pumps  consist  of 
two  revolvers  or  rotary  pistons,  accurately  machined,  so  as  to 
come  together  without  actual  contact,  and  these  deal  with 
the  fluid  to  be  pumped  without  the  use  of  valves.  Rotary 
pistons  are  mounted  on  steel  spindles  of  large  dia- 
meter, which  are  forced  into  the  pistons  by  hydraulic  pres- 
sure. The  casings  are  substantially  built  and  accurately 
bored  to  receive  the  rotary  pistons,  and  the  end  plates  are 
fitted  with  long  stuffing  boxes  and  machined  on  the  face. 
The  bearings  are  of  the  self-oiling  ring  pattern,  and  the  bear- 
ing plates  are  of  phosphor-bronze  make,  being  .speciallv 
long,  so  as  to  reduce  wear  to  a  minimum.  The  pistons  rotate 
one  upon  the  other,  and  are  geared  together  by  gearwheels 
at  each  end  of  the  spindles.  These  gearwheels  are  machine- 
cut,  and  are  enclosed  in  oil  tight  cases.  The  pump  is  suit- 
able for  driving  by  hand,  by  belt  or  by  electric  motor. 
It  can  also  be  coupled  direct  to  steam,  gas  and  oil  engines. 
The  pumps  are  made  in  three  patterns  for  dealing  with  heads 
of  50,  120  and  250  ft.  A  pump  specially  designed  for 
dealing  with  42,000  gallons  of  water  per  hour  against  a 
head  of  430  ft.  is  being  installed  in  a  coal  mine,  and  driven 
directly  bv  an  electric  motor. 
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ELECTRICAL  FANS 


have  reached  the  highest  point  of 
perfection.         -        -       -       -       . 

They  are  economical  and  efficient, 
and  at  the  same  time  of  handsome 
appeaiance.      _       .       _       -      - 


PLEASE 
ASK    FOR     OUR    NEW    LIST 
No.    279. 


THE    ELECTRICAL    CO.,  LTD., 

121,125,  Charing  Cross  Road, 
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THE  MORDEY-FRICKER 
ELECTRICITY  METER  Cfe 

LIMITED, 

82,  Victoria  Street,  Westminster,  S.  W. 

Telcphom- :  223  Victoria.     Tilcgrams  :  "Shadowless  Loxdon.  " 


APPROVED  BY  THE  BOARD  OF  TRADE. 

For  Pennies,  Sixpences,  or  Shillings. 

- lOli —  - 

THOUSANDS  IN  USE. 


filEilTCENIlAL 

RAILWAY. 

RAMDTRAVELIMUrMRY 


'■'  1 


V 


EACH  EXPRESS  IS  VESITIIBULED 
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FORmSTANl^TIIIKDCUSSMSSENGEKS 


lOIHIST  TICKF.TS  ISSUED  DAIiy'A'FRrOUrjNT'l 
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Cl)e  €lectrical  Cransportcn 

IX  the  majority  of  wareliouses  and  store  yards  melhi)d.s 
ijf  transport  are  woefully  deficient.  The  prevailing; 
tendency  appears  to  lie  towards  rather  than  away  from 
the  methods  of  our  forefathers  in  the  handling  of  material. 
"While  there  is  a  valuable  ijuotum  of  enterprising  manu- 
facturers WHO  leaven  the  present  heavy  lump  which  charac- 
terises the  great  majority,  there  remains  a  great  mass  of 
industrial  and  enginsering  establishments  into  which  the 
products  of  transport  development  find  their  way  but  slowly. 

The  electricall)--driven  transporter,  however,  may  reason- 
alily  be  expected  to  place  a  different  comple.xion  on  this 
state  of  affairs.  Now  that  motors,  light  and  powerful 
enough  to  be  placed  on  overhead  transporters,  are  available 
there  is  little  or  no  excuse  for  ignoring  their  value  or 
assisting  in  the  efficient  tran.sport  of  material  and  light 
manufactured  goods.  From  the  user's  standpoint,  a  likely 
difficulty — the  supply  of  electrical  energy — is  overcome  by 
the  fact  that  in  most  workshops  current  is  available  at 
almost  any  point  in  the  building.  Even  if  this  is  not  the 
case  there  is  usually  an  electricity  supply  in  the  large  cities 
and  towns  in  which  transporting  devices  are  required. 

We  may  consider  for  a  moment  a  few  of  the  special  cases 
in  which  there  is  a  constant  loading  and  unloading  of  heavy 
and  light  goods  and  deal  in  some  detail  with  their  relation 
to  the  electrical  transporter. 

J\'cu-spapcr  and  Frinting  Offices. — l)aily  newspapers  are 
generally  so  placed  that  they  cannot  store  the  huge  rolls  of 
paper  required  for  each  day's  editions.  Even  if  store  space 
were  available  there  would  be  the  difficulty  of  keeping  it 
filled  by  the  paper  maker ;  further,  it  is  questionable  if 
storage  space  is  desirable.  The  paper  is  used  so  quickly 
and  in  such  quantity  that  the  rehandling  of  it  would  lie- 
come  altogether  too  costly  a  matter.  The  most  cogent 
reason  against  storage  is  that  by  the  use  of  electrically 
operated  tran.sporting  devices,  both  in  the  shape  of  lifts, 
hoists  and  travelling  tackle  the  need  for  storage  in  any 
form  is  entirely  done  away.  The  paper  cari  be  run  in  from 
the  dray  and  actually  dropped  into  or  near  the  machine,  for 
which  it  is  required.  There  is  generally  sufficient  head 
loiim  to  allow  of  the  fixing  of  the  runway  girders  to  the 
ceiling,  especially  as  the  vertical  space  occupied  by  the 
transporter  is  very  small  in  comparison  with  its  capacity 
and  general  utility.  The  duty  imposed  on  electrical  trans- 
porters in  newspaper  offices  is  naturally  heavy,  but  the 
construction  is  substantial  enough  to  merit  their  constant 
employment  even  under  the  most  regularly  arduous  duty. 
Warehouses,  Stoi'es,c(x. — The  lifting  tackle  and  transport- 
ing apjiliances  in  these  places  are  usually  either  operated 
by  hand  or  th(>y  play  mi  part  in  tiie  work  of  the  estali- 
lishment.  Where  labour-saving  devices  are  not  used 
goods  are  carried  in  and  out  by  hand,  and  there  is  no  at- 
tempt made  to  introduce  mechanical  transport.  There 
must,  of  course,  always  remain  a  considerable  section  of 
the  community  in  which  hand  labour  will  always  receive 
preference  over  machinery.  Still,  in  the  \ast  majurity  of 
cases,  mechanical  appliances  can  be  introduced  witli  exiie- 
dition  and  profit.  The  electrical  transport  meets  the  re- 
quirements of  the  average  \varehou.se  ami  store  so  admiraltly 
tliat  it  merits  the  attention  of  merchants  and  manufac- 
turers alike.  In  certain  cases  a  small  transjiorter  will  take 
tlie  ]ilace  of  a  large  hoist  and  do  the  wnik  more  qviickly. 
Witli  a  lighter  lifting  unit  tlu^  goods  to  he  liandled  can  be 
jilaced  in  the  desired  position  inside  the  store  or  wareiiouse 
and  no  furtlier  moving  is  required.  Tiie  principal  ])oint  to 
keep  in  mind  in  considering  tlie  merits  of  the  electrical 
transporter  is  this;  up  to  th(^  ])resent  appliances  of  this 
]<ind  have  nnly  been  s]i!ismodi(iilly  usimI  and  their  enqilny- 
nient  means  the  iireaking  dnwn  of  an  old  legime  and  the  set- 
ting up  ill  its  place  of  an  entirely  new  method  of  operation. 
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ELECTRO-LIFTING 
MAGNETS. 


Magnet  Handling 
Box  of  Nails. 


For  handling  Steel,  Blooms,   Billets, 
Tubes,     Pig-iron,    Scrap     and     any- 
other  materials    possessing  magnetic 
properties. 


KRAMOS 


When  enquiring  please  state  Shape, 
Size  and  Quality  of  Material,  Quantity  to 
be  Lifted  and  Voltage  of  D.C.  Supply. 


LTD,  BATH. 


Mairntt   HandUng 
Small  Steel    Tubes. 


NASCHINENFABRIK 


OERLIKON 


Generators. 
Motors. 
Transformers. 
Switchboards. 


STEAM  TURBINES 
ELECTRIC  LOCOMOTIVES 


isolated  Plants. 
Electric  Cranes. 
Punnping:  Plants. 
Electrolysers. 


Complete  €auipment$  for  Power  Cransmission,  Distritution  and  Utilization. 

Telegraphic  Address: 

*'  OERilK  LONDON.' 
Telephone : 

No.  4167  Gerrard. 


Q_    WUTHRICH     Oswaldestre  House,  Norfolk  St.,     ^ 


Manager  and  London  Resident  Engineer. 


STRAND,  LONDON,  W.G. 


THE 


THOIVISON 


Electric  Lamp 


(PATENT) 


CONVENIENT 
SIZE 


STRONG 

AND 

EFFICIENT 


REFLECTORS 

OF  ALL 

DESCRIPTIONS 

Price 


SIX    HOURS' 

BRILLIANT  AND 

CONTINUOUS 

LIGHT, 

EASILY 
RE-CHARGED. 


ACCESSORIES 

FOR 

ALL   PURPOSES. 
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Accumula.-fcor-     CxcHa.ne'ecl,    1s.    6cl. 


ADOPTED  BY  MANY  CORPGRATIDNS  and  PUBLIC  BODIES. 


SOLE    AGENTS : 


L.  E.  WILSON  &  CO., 

20,  CROSS  STREET,  MANCHESTER. 

Telegraphic  Address:  Telephone: 

"  Telephony,  Manchester."  344  Centra!. 


THE 


cc 


PHLATTA 


SWITCH. 


77 
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MOST    RELIABLE.  MOST    DURABLE. 

MOST   MECHANICAL. 

irade  on  the  well-knouii  "  WEDGE  "  principle,  lias  been 
introduced  to  meet  the  demand  for  a  Switch  with  very  .short 
projection.  It  effects  a  great  saving  of  space  and  can  be  used 
in  positions  where  the  ordinary  "  WEnCIv"  type  might  not 
be  so  suitabU-. 

ELECTRICALLY    PERFECT. 

Price  113,  subject. 

Fiirtlur  iiurticiilurs  fiam  Ihf  MAKERS  : 
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The  I.M.E.A.  Convention  Papers. 

The  gathering  of  the  municipal  clans  at  Nottingham 
this  year  has  been  favoured  with  exceptional  weather,  a 
circumstance  which  has  made  the  proceedings  pleasuraljle 
from  every  point  of  view.  Apart  from  its  importance  as 
the  centre  of  the  lace  industry,  represented  by  many  large 
and  progressive  factories  and  mills,  Nottingham  is  within 
•  easy  reach  of  the  Derbyshire  dales,  Sherwood  Forest  and 
•other  beautiful  resorts,  which  serve  to  relieve  the  heavier 
items  of  a  Convention  programme.  The  I'apers  presented 
this  year  are  noteworthy  for  the  preponderance  of  the  engi- 
neering as  distinct  from  the  "  committeeman "  element, 
a  circumstance  which  need  give  little  occasion  for  sur- 
priie.  The  Paper  of  Bailie  \Vk;htman,  while  interesting  as 
a  record  of  the  trials  and  troubles  of  a  convener  during  the 
getting  to  work  of  an  undertaking,  must  not  be  taken  too 
seriously.  While  the  Bailie  stated  that  the  experience  of 
Govan,  from  his  own  observation,  resembled  that  of  other 
towns  of  similar  size,  the  particular  conditions  dealt  with  in 
his    Paper  were   not    typical    altogether   of  present-day 


practice.  A  glance  at  the  Paper  itself,  which  is  abstracted 
on  another  page,  will,  however,  point  the  all  too  regret- 
table moral  that  the  majority  of  committeemen  are  pain- 
fully ignorant  of  how  an  electricity  works  should  be  set 
up  in  a  municipality  and  afterwards  run  on  strictly  com- 
mercial lines. 


The  other  Papers  dealt  with  in  this  issue  are  of  some 
engineering  interest,  particularly  that  of  Mr.  Eichardson, 
of  Dundee.     This  covers  so  much  ground  in  its  treatment 
of   modern  power  house  design,  that  it  might  well  have 
formed  the  subject  of  an  afternoon's  discussion  by  itself. 
It  has  the  advantage,  from  a  station  engineer's  point  of 
view,  of   dealing  with   the  lay-out  and  construction  of  a 
modern  power  house  equipped  with  turbine  plant  and  up- 
to-date  condensing  accessories.      Mr.  Richardson's  com- 
ments on  the  use  of  reinforced  concrete  are  worthy  of  careful 
note.     We  have  often  felt  that  the  later  methods  of  utilis- 
ing concrete  might  be  taken  advantage  of  by  station  engi- 
neers in  erecting  new  buildings.     With  Mr.  Eichardson's 
station  on  made-np  ground,  many  opportunities  of  utilis- 
ing concrete  in  different  ways  have  presented  themselves. 
Altliough  he  considers  reinforced  concrete  unsuitable  as 
a   whole  for    station   buildings,   his    investigations    point 
favourably  to  the   building   of  a   concrete    stack.      Mr. 
Shaw's  Paper  on  the   Worcester   plant   will,   no   dottbt, 
earn  for  him  the  fullest  sympathy  of  his  brother  engineers 
blessed  (or  otherwise)  with  only  one  type  of  prime  mover. 
Similarly  he  may  accept  their  congratulations  on  the  man- 
ner in  which  he  has  tackled  an  extremely  complex  problem 
and  achieved  some  measure  of  success.     We, fear  that  the 
record  of  his  reconstruction  difficulties,  while  it  may  prove 
useful  to  engineers  in  a  similar  position,  and  in  this  way 
might  be  read  with  profit  liy  American  engineers,  clearly 
indicates  that  small  combined  water  and  steam  plants  can- 
not be  made  general  in  these  islands  owing  to  the  uncer- 
tainty of  the  water  power.     Worcester  is,  of  course,  an  old 
station,  and  this  fact  must  be  taken  into  account,  but  it  is 
doubtfid,  if  the  undertaking  were  started  now,  whether  the 
consulting  engineer  would  be  bold  enough  to  carry  through 
the  combined  water  and  steam  power  scheme. 


The  Institution  of  Electrical  Engineers. 

At  the  special  general  meeting  held  on  Tuesday  last, 
the  members  of  the  Institution  of  Electrical  Engineers  had 
practically  two  C[uestions  to  consider,  one  being  the  suit- 
ability of  the  building  it  was  proposed  to  purchase,  and  the 
other  the  financial  conditions  involved.  The  building  itself 
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is  large,  and  indeed  some  members  felt  it  was  too  large, 
though  this  in  itself  can  scarcely  be  considered  an  ultimate 
disadvantage.  Buildings  are  rarely  what  is  just  required 
by  an  incoming  tenant,  but  we  think  it  will  be  generally 
allowed  that  in  this  case  the  main  buildings  could  be  well 
adapted  to  the  requirements  of  the  Institution,  more  par- 
ticularly if  the  social  needs  of  the  members  are  to  be  con- 
sidered increasingly,  as  indeed  we  feel  they  should  be. 
When,  however,  we  pass  to  the  lecture  theatre,  which  is  a 
building  practically  separate  from  the  rest,  we  think  the 
general  opinion  formed  by  those  who  saw  it  will  be  that 
the  theatre  as  it  stands  is  quite  insufficient.  The  approach 
is  bad,  the  size  is  small,  and  the  acoustic  properties,  as 
demonstrated  last  Tuesday,  are  not  good.  We  think,  in 
fact,  that  the  theatre  as  it  stands  will  make  a  ^•ery  poor 
substitute  for  the  theatre  of  the  Institution  of  Civil  Engi- 
neers, and  we  are  therefore  of  opinion  that  its  reconstruction 
should  not  be  delayed  if  money  for  this  end  is  forthcoming. 


With  regard  to  the  financial  position,  this  is  not  very 
satisfactory,  as  will  be  found  by  referring  to  the  figures 
which  we  publish  on  page  45 1  of  our  present  issue,  and  we 
are  not  altogether  surprised  that  there  was  some  opposi- 
tion to  their  acceptance.  It  is  a  somewhat  bold  step  to 
start  off  with  the  possibility  of  a  deficit  on  the  first  year's 
working.  It  is  always  difficult  for  the  ordinary  member, 
who  is  ignorant  of  all  the  pros  and  cons  that  must  be  taken 
into  account,  to  come  to  a  sound  conclusion  on  a  question 
of  this  kind ;  but  perhaps  the  strongest  evidence  in  favour  of 
the  project  is  that  the  Council  were  unanimous  in  supporting 
the  scheme.  Undoubtedly  in  such  matters,  which  must  neces- 
sarily be  brought  as  far  as  possible  to  a  conclusion  without 
being  made  public,  the  Council  should  I'eceive  the  complete 
support  of  the  members,  unless  it  is  quite  clear  that  there 
is  good  ground  for  opposition.  Nevertheless,  we  think  it 
will  be  admitted  that  the  proposition  cannot  be  described 
as  a  "  business  proposition,"  for  the  simple  reason  that  it 
depends  for  a  satisfactory  financial  outcome  on  certain 
estimated  possiljilities  which  have  yet  to  be  realised.  We 
have  every  hope  that  these  possibilities  will  not  fail,  and 
we  trust  that  those  members  of  the  Institution  who  are  in 
a  position  to  do  so  will  contribute  generously  to  the  build- 
ing fund,  which  will  still  exist,  and  in  that  way  support  the 
Council  so  adeijuately  in  providing  a  Iiome  for  tlie  Institu- 
tion that  there  will  be  no  possiliility  of  financial  dilliculties 
when  the  Iniilding  is  taken  over  in  June  next  year. 


The  British  Electric  Traction  Company. 

TllKiM-;  will  be  found  on  another  page  of  tliis  issue  a  n'lioii 
of  the  proceedings  at  the  meeting  of  sliare  and  debenture 
holders  of  the  British  Electric  Traction  Co.,  practically  the 
pioneer  enterprise  of  this  nietiiod  of  tiiimway  and  light 
railwiiy  working  in  this  country.  The  report  is  full  of  in- 
terest to  tliose  who  study  the  important  i)ublic  (piestions 
with  which  the  B.K.T.  Co.  and  its  uniicrlakiugs  are  chielly 
concerned.  Whatever  dirferences  of  opinion  may  exist  as 
to  the  advantages,  or  otherwise,  of  municii)ally-owueil  tram- 
way enterprises,  wo  think  it  will  lie  generally  agreed 
that  the  cllorts  of  the  British  Electric  Traction  Co.  to 
establish  a  network  of  electric  tramwiiys  and  liglit  railways 
ill  thi.9  country  Imvc  been  persistent  and  in  the  public  in- 


terest. It  will  lie  further  agreed  that  this  vast  under- 
taking lias  Ijeen  ably  managed  and  its  numerous  ramifica- 
tions well  engineered  and  officered.  If  these  points  are- 
granted,  and  we  think  they  will  be.  it  is  to  be  regretted 
both  in  the  interests  of  the  company  and  of  the  public, 
that  a  greater  measure  of  financial  success  has  not  been 
attained  by  the  company.  Even  in  bad  times  a  G  per  cent, 
dividend  is  not  an  unreasonable  goal  for  such  an  invest- 
ment, and  if,  as  is  contended  by  the  responsible  officials  of. 
the  company,  it  is  due  in  the  main  to  the  dog-in-the- 
manger  policy  of  local  authorities  that  this  reasonable  re- 
turn on  the  investment  is  luiattabiable,  it  is  in  the  general 
interest  that  such  a  state  of  affairs  should  be  the  subject 
of  investigation.  There  is,  from  our  reading  of  the  com- 
pany's report  and  balance-sheet,  and  a  casual  study  of  the 
general  situation,  nothing  seriously  amiss  with  the  com- 
pany's finances,  but  it  is,  all  the  same,  urgently  necessary 
that  the  shareholders,  who  are  an  infiuential  body,  should 
bring  such  influence  to  bear  upon  the  local  authorities  as 
is  in  their  power.  A  company  such  as  the  B.E.T.  is  de- 
pendent upon  public  sympathy  and  support,  and  if  it  is- 
conducted  on  sound  financial  lines  and  with  every  due  re- 
gard to  the  public  interest,  this  .sympathy  and  support 
should  be  given  as  a  right  in  return  for  the  public  services 
which  the  company  has  rendered. 

The  International  Radio-telegraphic  Convention. 

An  important  stage  in  the  development  of  radio-tele- 
graphy was  I'eached  on  Wednesday,  when  the  International 
Radio-telegraphic  Convention  of  Berlin,  190G,  came  into 
orce.  Our  readers  will  remember  tliat  this  Convention 
enables  the  adhering  Powers  to  px-event  the  indiscrimi- 
nate employment  of  wireless  telegraphy,  and  to  compel 
interchange  of  messages  between  different  systems.  The 
Convention  was  discussed  with  great  vigour  in  and  out  of 
Parliament,  and  strenuous  opposition  to  its  ratification  by 
Great  Britain  was  forthcoming  from  certain  quarters.  This 
opposition,  however,  did  not  avail,  and  the  working  of  the 
new  arrangements  will  be  watched  with  great  interest  by 
all  concerned  with  wireless  telegraphy. 


Civil  List  Pensions. — Among  the  Civil  List  pensions  gr.inted 
during  the  year  ended  March  'M,  190S,  is  one  to  Dr.  J.  Hall 
Edwards,  in  recognition  of  his  devotion  to  the  furtherance  of 
radiograjihv  in  its  apjilication  to  medical  and  surgical  science, 
and  one  to  Mrs.  J.  W.  Blyth.  in  consideration  of  the  eniiiient 
attainments  of  her  husband,  the  late  I'rof.  James  Bljtti,  ni 
physical  science.  It  will  be  remendicred  that  l>r.  Edwards  has 
recently  had  both  hands  amputated  owing  to  the  effect  of  der- 
matitis brought  on  by  his  experiments  with  the  Rdntgcn  rays. 

Institution  of  Electrical  Engineers. — The  annual  Conversa- 
zione of  this  Institution  was  hold  at  the  Natural  History 
Museum,  South  Kensington,  on  Thursday,  .hnic  'J.'ith.  The 
President  (Col.  K.  K.  Cromjiton,  C.B.)  and  Mrs.  Cronqiton 
received  the  guests,  who  were  not  quite  so  numerous  as  usual. 
Among  those  present  wore:  I'rof.  W.  E.  Avrton,  F.K.S,  and 
Mrs.  Ayrton,  Sir  J.  Wolfe  Bany,  K.C.B.,'Prof.  H.  L.  Cal 
Icndar.'K.K.S.,  Mr.  E.  Cnnlillo  Owen,  Dr.  K.  T.  (Mauebrook, 
K.lv  S.,  Mr.  K.  Kavo  (iray.  Sir  Homy  Mance,  Sii-  Hiram 
Maxim,  Mr.  W.  m"  Monley,  Major  W.  A.  .1.  O'Meara,  Sir 
(Jlifton  anil  Lady  Kohinson,  Sir  .Joseph  Swan,  F.K.S. ,  Prof. 
S.  P.  Thonipsoii.  F.i;  .S..  and  Prof.  W.  A.  Tilden,  F.li.S. 

Cable  Interruptions.  Dnto  of  Intcrniption. 

Cnyi'iiiM'  — Siiliiiiut May  12,  1908 

\a\h  I'liliiiHs  — Ariecifo  May  18,  1908 
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Acaddmie  des  Sciences. — M.  Henri  ]^>ecquei'el  has  been 
elected  |iormanent  secretary  of  this  society  for  the  physical 
sciences. 

Proposed  University  of  Bristol. — It  is  announced  that  a  peti- 
tion for  a  charter  to  bo  granted  for  a  University  of  Bristol  has 
been  sent  to  the  Privj'  Council. 

Students'  Section  of  the  Institution  of  Electrical  Engi- 
neers.— As  previously  announced,  members  of  this  section  will 
pay  a  week's  visit  to  the  Newcastle  district,  beginning  on 
Monday  ne.xt,  .Inly  Oth.  The  party  will  leave  St.  Pancras  on 
Monday  morning  and  will  break  their  journey  at  Derby  to 
inspect  the  works  of  the  Midland  Railway  Co.,  proceeding  to 
Newcastle  in  the  late  afternoon.  Among  the  works  to  bo 
visited  in  and  around  Newcastle  are  those  of  Messrs.  Ernest 
Scott  &  Mountain,  Messrs.  Armstrong,  Whitworth  &  Co., 
Messrs.  J.  H.  Holmes,  Messrs.  Clarke,  Chapman,  the  Consett 
Iron  Works,  the  shipyards  of  Messrs.  Swan,  Hunter  A;  Rich- 
ardson, and  the  Hor^en  Collieries.  On  Saturday  morning  a 
visit  will  be  paid  to  the  Carville  power  station  of  the  New- 
castle-upon-Tyne Electric  Supply  Co.  Mr.  E.  Moss,  chairman 
of  the  Section,  will  be  in  charge  of  the  party. 

International  Radio-Telegraphic  Convention,  Berlin,  1906. — 
It  is  announced  publicly  by  the  Post  Office  authorities  that  the 
International  Radio-Telegraphic  Convention  came  into  force 
on  July  1st  for  all  adhering  countries,  which  include  the  United 
Kingdom  and  almost  all  divisions  of  the  British  Empire. 

It  is  further  stated  that  notice  will  shortly  lie  given  of  the  .stations 
on  the  coiists  of  the  British  Isle.s  which  will  be  open  for  communication 
with  ships  equipped  with  any  type  of  wireless  telegraph  apparatus, 
and  lists  will  be  published  from  time  to  time  giving  particulars  of  the 
ships  and  the  shore  stations,  in  the  United  Kingdom  and  elsewhere, 
which  are  onen  to  public  correspondence,  and  of  the  rates  which  will 
be  charged.  The  land  telegraphs  of  all  countries,  with  very  few  excep- 
tions, will  also  Ije  available  in  connection  with  radio- telegraphic  shore 
st.ations,  so  that  it  will  be  possible  to  send  radio-telegrams  to  ships 
from  telegraph  offices  in  the  United  Kingdom  through  the  medium  of 
foreign  radio-telegraph  stations,  and  foreign  telegraph  offices  will 
accept  radio-telegrams  for  transmission  to  ships  through  the  medium 
of  British  stations.  British  ships  will,  moreover,  be  able  to  exchange 
messages  with  stations  open  for  public  correspondence  in  all  countries 
wliich  adhere  to  the  Convention,  irrespective  of  the  system  of  radio- 
telegraphy  employed,  and  will  be  able  to  secure  the  transmission  of 
such  messages  to  any  pai-t  of  the  world. 

Wireless  Telegraph  Notes. — The  London  Ga:ette  contains  an 
announcement  that  the  Postmaster-General  has  made  regula- 
tions (dated  June  20th),  which  came  into  operation  July  1st, 
regarding  the  working  of  apparatus  for  wireless  telegraphy 
installed  on  foreign  ships  whilst  such  ships  are  in  British  ter- 
ritorial waters.  Copies  of  the  above-mentioned  regulations 
were,  however,  not  obtainable  from  the  official  printers  in 
London  nor  from  the  Post  Office  up  to  the  time  of  going  to 
press,  but  we  are  informed  that  the  regulations  are  simple  and 
provide  that  disturbance  must  not  be  caused  byj^the  apparatus 
referred  to,  and  that  its  operators  must  conform  to  the  regu- 
lations governing  the  coast  stations. 

Boyal  Society's  Conversazione. — The  exhibits  at  the  second 
of  the  two  annual  conversaziones  of  this  society,  which  was 
held  on  Monday  evening  last,  ladies  being  admitted  on  this 
occasion,  did  not  differ  to  any  considerable  extent  from  those 
at  the  conversazione  a  short  time  ago,  to  which  we  referred  in 
our  issue  of  May  15th. 

Among  the  exhibits  attracting  attention  was  the  apparatus  of  Dr. 
■I.  A.  Fleming,  F.R.S.,  showing  on  a  small  .scale  high-freciuency  induc- 
tion wireless  telegraph}-.  A  transmitting  circuit  had  been  set  up  at 
one  end  of  the  main  library',  whilst  a  receiving  circuit  containing  an 
oscillation  valve  was  fixed  at  the  most  distant  end  of  the  suite  of 
rooms,  100  ft.  away.  The  oscillations  were  cut  up  into  Murse  signals 
by  a  punched  tape  and  relay  in  the  primary  circuit,  and  a  telephone 
in  connection  with  the  oscillation  valve  served  to  indicate  audibly  the 
received  oscillations.  Dr.  Alex.  Muirhead,  F.R.S.,  showed  the  latest 
form  of  Kelvin  syphon  recorder  which  had  been  converted  into  a  cable 
relay  by  substituting  fine  gold  wire  for  the  silk  fibre  connecting  the 
syphon  to  the  vibrator.  'The  local  contacts  are  made  between  the 
vibrating  gold  wire  and  two  silver  stops,  which  are  connected  to 
the  two  terminals  of  the  local  or  retransmitting  line  battery.  Mr.  J.  T. 
Irwin  showed,  by  means  of  his  hot-wire  oscillograph,  the  low  fre- 
quency of  the  current  in  the  rotor  of  an  induction  motor  ;  the  supply 
current  was  obtained  from  a  rotary,  and  the  very  high  frequency  fluc- 
tuations were  plainly  inrlicated  on  the  voltage  waves.  An  interesting 
series  of  stereoscopic  radiographs  of  molluscal  shells  was  exhibited  by 
Dr.  H.  Roflman,  the  radiographs  providing  the  equivalent  of  vertical 
and  horizontal  sections.     Previous  to  the  application  of  ROntgen  rays 


to  this  research,  it  was  necessary  to  sacrifice  valuable  specimens  in 
order  to  disclose  their  internal  anatomy.  Prof.  A.  (Jamgee,  F.R.S., 
described  thermo-electric  apparatus  for  recording  fluctuations  in  the 
diuriuil  cur\c  of  temperature  of  animal  bodies,  continuous  graphic 
records  being  shown. 

Birthday  Honours. — The  list  of  King's  birthday  honours 
issued  on  Friday  last  contains  no  name  which  can  be  con- 
sidered directly  connected  with  the  electrical  profession  or 
industry.  Among  those  who  were  honoured,  however,  the 
following  are  not  unremotely  interested  in  electrical  att'airs, 
either  from  a  scientific,  legislative  or  financial  point  of  view. 
They  are  as  follows  : — ■ 

Xeir  Ba,-oiii:f.—Mi:  R.  W.  Perks,  M.P.,  who  was  for  a  long  time 
connected  with  the  Metropolitan  District  Railway  as  chairman  of  the 
l)oard  of  directors,  and  took  a  prominent  part  in  tlie  scheme  for  the 
electrification  of  the  line. 

A'lir  K.C.B..<.—Uv.  Babington  Smith,  C'.B.,  C.S.I.,  who  is  well 
known  to  readers  of  Tin  Eledririaii  as  secretary  to  the  Post  Office.  In 
that  position  he  has  had  much  to  do  with  telegraphic  work.  He  was 
the  chief  representative  of  (ireat  Britain  at  the  Radio-Telegraphic 
Conventions  at  Berlin  in  1903  and  1906,  and  at  the  International  Tele- 
grajih  Conference  at  Lisbon,  1908. 

Mr.  H.  H.  S.  Cunynghame,  C.B  .  M.I.E.E.,  one  of  the  assistant  under- 
secretaries (legal)  of  the  Home  Office,  well  known  as  an  expert  in 
patent  law,  as  an  authority  on  electric  clocks  and  synchronisation,  &c. 

X-ii'  K.C'.M.G.— Mr.  C.  N.  Dalton,  C.B.,  Comptroller-General  of 
Patents,  Designs  and  Trade  Marks. 

Xnr  Kniijht-i.—Proi.  A.  G.  (Jreenhill,  F.R.S.,  who  was  professor  of 
mathematics  at  the  Royal  Indian  Engineering  College,  Cooper's  Hill,. 
until  it  was  closed. 

Mr.  R.  A.  Hadfield,  an  electro-metallurgist  of  note,  and  one  of  the 
most  prominent  members  of  the  iron  and  steel  trades.  He  has  been 
Master  Cutler  of  SheffieUl  and  president  of  the  Iron  and  Steel  Institute. 

Prevention  of  Rust. — A  Paper  on  this  subject,  important  to 
all  and  sundry,  was  recently  read  by  Mr.  Thornton-Murray 
before  the  Birmingham  University  Metallurgical  Society.  The 
author  first  dealt  with  the  theories  of  rust.  It  was  once  con- 
sidered to  be  due  to  chemical  action,  carbon  dioxide  and  water 
being  necessary  for  its  occurrence,  and  the  compound  formed 
having  the  formula  2Feo03  .  SH^O,  This  supposition  has  to- 
some  extent  been  modified  by  an  electrolytic  theory  due  to 
Cushman,  who  considers  that  the  action  is  mainly  promoted  by 
irregularities  in  the  metallic  surface,  though  tlie  presence  of 
carbon  dioxide  and  water  greatly  facilitates  matters.  Turning 
to  the  prevention  of  rust,  Mr.  Thornton-Murray  briefly  de- 
scribed the  various  methods  employed  for  this  purpose,  in- 
cluding tinning  and  galvanising,  and  showed  that,  of  the 
different  varieties  of  iron,  some  resist  rusting  action  to  a 
greater  extent  than  others.  In  conclusion,  he  mentioned  a 
method,  due  to  Mr.  T.  Corlett,  of  Birmingham,  which  consists 
in  immersing  the  article  in  a  hot  solution  of  some  phosphate 
and  an  iron  compound.  This  covers  the  metal  surface  with  a 
mixture  of  ferrous  and  ferric  phosphates,  and  presents  a 
pleasing  dull  black  appearance.  The  process,  it  is  said,  makes 
the  iron  highly  resistant  to  corrosion,  and  is  adapted  for  light 
engineering  work,  such  as  cycle  frames,  gun  barrels,  stampings- 
and  press  work. 


ARRANGEMENTS  FOR  THE  WEEK. 


INCORPORATED  MUNICIPAL  ELECTRICAL  ASSOCIATION. 

FRIDAY,  July  3rd  (to-day). 

10  a.m.     Meeting  at  University  College,  Nottingham.     Papers  on • 

"A.C.  Accumulator  Sub-Stations,"  by  Mr.  A.  M.  Taylor, 
and  on  "The  Work  and  Equipment  of  a  Testing  aiid  Stan- 
dardising Department,"  by  Mr.  H.  A.  Ratclirt'. 

THE  TRAMWAYS  AND  LIGHT  RAILWAYS  ASSOCIATION. 

THURSDAY,  July  9th. 

Iii:-lii  II. III.    Reception  by  the  President  and  Reception  Committee, 

at  the  Congress  Hall,  Franco-British  Exhibition. 
//  ii.m.  Lecture  on  "  The  Tramways  of  the  World,"'  by  Sir  Clifton 

Robinson. 
I j  noon.      Paper   on    "Tramway    Rail    Joints,''    by    Mr.    X.    H. 
Gibbings. 
FRIDAY,   July   lOth. 

11  It. III.     Short  Adilress  by  Mr.  A.  L.  C.  Fell. 

11:311  a.m.  Lecture  on  •'  Rail  Corrugation,"  by  Prof.  C.  A. 
Car  us- Wilson. 

::3ii p.m.  Dinner  in  the  Banqueting  Hall,  Garden  Club,  Franco- 
British  Exhibition. 
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ELECTRIC  TRACTION  ON  RAILWAYS.* 

VI.-GENERAL  COMPARISON  OF  CONTINUOUS  AND 
ALTERNATING-CURRENT  TRACTION. 

BY    PHILIP    DAAVSON. 

(Contimied  from  page  362.) 

^Summary. — The  author,  having  described  the  chief  points  in  con- 
nection M'itli  continuous  current,  three-phase  and  single-phase  sy.stems 
of  railway  electrification,  now  makes  a  comparison  between  them, 
giving  in  the  form  of  tables  particulars  of  various  typical  equipments. 

Having  tliu.s  examined  the  various  systems  of  electric 
-traction  applicable  to  railway  conditions,  it  may  be  of 
interest  to  attempt  a  comparison  between  them,  and  for 
this  purpose  the  following  tables  have  been  prepared.  In 
Table  I  will  be  found  some  data  regarding  the  weight  and 
speed  under  normal  conditions  of  a  certain  number  of  recog- 
nised and  proved  continuous  current  railway  motors.  Let  it 
here  be  said  that  several  authorities  have  considered  it 
advisable  to  work  out  some  basis,  into  which  the  dimension 
as  well  as  the  speed  enter,  in  order  to  make  a  comparisoh 
between  the  motors  of  the  three  types  so  far  considered,  i.e„ 
continuous  current,  three-phase  and  single-phase.  It  is 
.quite  true,  that  from  the  manufactm-ers'  and  the  designer.s' 
point  of  view  some  such  basis  is  desirable,  but  solely  con- 
sidered from  the  user's  standpomt  such  a  basis  does  not 
appear  necessary.  Manufacturers  and  designers  of  electrical 
apparatus  have  designed  a  series  of  types  of  motor,  either 
driving  through  gearing  or  direct  comiected,  and  it  is  on 
this  basis  that  the  railway  engineer  must  decide,  as  it  would 
appear  to  his  advantage  to  use  existing  apparatus  rather 
than  himself  attempt  to  design  new  types ;  and  when  all 
isjsaid  and  done,  it  is  the  actual  weight  of  the  machines  as 
.constructed  which  has  to  be  hauled.     Furthermore,  although 

*  Copyright.     All  rights  of  reproduction  are  reserved. 


Table   I. — Data  Regarding   Weights  of  Continuous-current  Traction 
Equipments. 


Arma- 

Motor 

Motor 

Type. 

ture 

Weight 

Weight 

Speed, 

Weight 

weight 

without 

with 

per  H.P. 

lbs. 

Gear. 

Gear. 

Dick,  Kerr  4  A  railway 

1,920 

6,050 

6,550 

470 

4-36* 

motor,  150  h.p. 

General    Electric      Co. 

6,100 

305 

B.T.H.       200       H.p. 

motor.  G.E.  69 

G.E.  76  British  Thom- 

... 

5,200 

3-46 

son-HoiLStou  150  H.P. 

Siemens      Schuckert 

5,500 

700 

4-23 

1,000  volts.  130  H.p. 

Siemens      Schuckert 

... 

9,560 

... 

101 

4-55 

gearless.  210  h.p. 

OerHkon.  200  h.p 

6,800 
8,140 

400 

3  40 

G.E.  65,  243  H.p 

... 

... 

3-36 

*  With  gear. 


Table  II. — Data  Regarding  Three-Phase  Traction  Motors. 

One  hour 
ratio  H.P. 

Normal 
speed 
r.p.m. 

Weight 
in  lbs. 

Weight 

per  H.p. 

in  lbs. 

Simplon  loco,  (gearless) 
Brown-Boveri. 

575 

224 

23,650 

41 

Bergdorf     train     loco. 
Brown-Boveri. 

150 

300 

8,800 

5-86 

Bergdorf   train    Motor 

60 

600 

3,300 

5 '5 

Car.     Brown-Boveri 

Siemens     &     Halske 

250 

900 

8,970 

3-59 

Zossen  (gearless) 
A.E.G.  Zossen  gearless 

250 

960 

7,040 

2-82 

Ganz    Valtellina    first 

225 

128 

9,780 

4-35 

loco,  (gearless.) 
Ganz     ValteUina     new 

600 

225 

14,740 

2-46 

loco,   (gearless.) 
Ganz  ValteUina  motor 

250 

300 

8,360 

3-34 

car  (gearless.) 
Ganz  Valtellina  newest 

450 

Z12-5 

27,280 

6-07 

loco,     with     cascade 

■    motor  (gearless.) 

Table  III. — -Various  Data  of  some  Single-phase  Motors. 


Rated 

Capacity. 

H.p. 


Co.,    type    G.E.A. 


General    Electric 
005A 

■  General    Electric    Co.,    type    G.E.A. 

603A 

Westinghouse   

A.E.G.  experimental   Spindleless  field 
motor 

A.E.G.  Hamburg  motors 

.  Siemens-Schuckert » 

A.E.G.  experimental  locomotive 

■  Siemens-Schuckert  Swedish  loco 

Felten-Guilleaurae-Lahmoyer      

A.E.G.  Bovinage  motor,  40  cycles 

.A.E.G 

Siemens-Schuckert 


Weight   of 

Armature. 

lbs. 


Weight  of 
ilotor  with- 
out gear 
and  case. 

lbs. 


Weight   of 

Motor  with 

gear  and 

case. 

lbs. 


Maximum 

Efficiency 

including 

gears. 

/o 


Normal 

Weight  ])er 

Speed 

H.p. 

m  revs. 

per  mm 

8-4 

... 

G-5 

840 

3-6 

700 

4-7* 

4-7 

600 

5-7* 

550 

3-30 

400 

4-67 

650 

12-44 

7-62 

800 

32-3 

500 

.•}.36* 

700 

•  With  gears. 
Table  IV. — Weights  of  some  Single-phase  Motor  and  Accessories  {Siemens-Schuckert. 


Items. 


'Two   motors,  gear   casing  and   gear  trans- 
former 
■One  LomprcBsor  and  pump  governor 

Current  cujli-i.tor  biirB 

ControUiT  and  coiitactorH  wiring 

Additional    (IttiiigH 

Total    eloctrical    o(|ui[iniont     coiiHisting     of 
two  motors  per  Coa<'li 

■Gear  rotio    

Number  of  poles 


126  H.P.  per  Motor, 

one  hour  rating. 

Kilogs. 


60  H.P.  per  Motor.  225  h.p.  per  Motor,  370h.p.  per  Motor,  210H.r.  per  Motor, 

ono  hour  rating.      one  liour  rating,     one  hour  rating.*    one  hour  rating.f 

Ivilogs.  Kilogs.  Ivilogs.  ICilogs. 


6,160 

460 

540 

1.770 

2.090 

10,000 

1  :  40 


10.750 

460 

540 

2,170 

2.090 

16,000 

1  :  3-7 


16,676 

450 

540 

2.405 

2.530 

22.500 

)  :  28 


8,750 

460 

540 

2.070 

2.190 

14,000 

1:  3-7 


*  With  forced  cooling 


f  Sjxwd  700  roV8.  par  min. 
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Table  V-—WnahU  of  D.C.  and  A.C.  Motori. 

Weight 

Speed  of 
motor  at 

Difference 

Difference 
against  a.c. 

Type  of  motor. 

in  lbs. 

normal 

in  weight 

motor  in  lbs. 

rating. 

per  motor. 

per  H.P. 

Weight  of   two    150 

11,000 

500  revs. 



— 

H.P.  Westinghouse 

d.c.  motors 

Weight   of   two   150 

12,000 

560     „ 

500  lbs. 

3S 

8.C.  Westinghouse 

motors 

Weight  of  d.c.  double 

13,200 

675    „ 

— 

— 

200  H.P.  Westing- 

house motors 

Weight     of     double 

29,000  , 

240     „ 

— 

-^ 

(gearless)250West- 

inghousea.c.motor 

Double  100  u.p.  d.c 

9,650 

535    „ 

— 

— 

Westinghouse 

equipment 

Double  100  H.P.  a.e. 

10,400 

575    „ 

375  lbs. 

3-75 

Westinghouse 

1 

equipment 

1 

Table  VI. — Comparison  of  Weights  of  D.C.  and  A.C.  Equipments 
according  to  Westinghouse  Co. 


D.C. 

A.C. 

Item. 

Weight  in  lbs. 

Weight  in  lbs. 

Weight    of    double    equipment 

13,850 

18,700 

consisting    of    two     150    h.p. 

motors,  including  control  wir- 

ing and    collecting  shoes   for 

third    rail    in    d.c.    case    and 

auto-transformers        controls 

nnd  troUev  in  a.c.  case. 

n.iaht     of     double     100     H.P. 

12,500 

15,700 

i-quipment,     same     items    as 

above. 

Table  VII. — Giving  Specific  Data  of  Single-phase  Motors  of  various 
makes. 

Make   of  motor. 


Rating  for  one  hour  xjf  I 

motor  in  H.p.  I 

Flashing  test  in  volts..  ! 


Number  of  brushes  per  i 

motor.  I 

Thickness  of  brushes...  ' 
Normal  current  density  i 

in  brushes  in  amperes 

per  square  inch 
.-ill-  gap  in  millimetres 
Average  volts  per  com-  ( 

mutator  segment 
Reactance     volts     per 

commutator  segment 
Normal  speed  in  revs. 

per  minute  I 

Weight  of  rotor  in  cwt.  ! 
Weight  of  stator  in  cwt 
Combined     weight     of 

stator  and  rotor  j 

Temperatiu'e  rise  after 

one   hour   run  rated  | 

load  with  open  cover  l 

m°F. 
Efficiency  of  motor  and  I 

gear  at  rated  load        | 
No.  of  poles  of  motor 


100 

12,000 
and 

2,000 
6  sets* 


100 
2,500 


38-5 


1-75 
12 

2-2 

550 

22-7 
26-6 
49-3 

135 
Com. 
160 


120 

12,000 

and     I 
1,000  ■ 
5  pairs     3  pairs 


0-35' 
45 


2-5 

500 

26 
33 
59 

140 


D 


E 


120 

12,000 
and 
2,500 

3  pairs 


77J%     1    77% 
6       '       8 


:  0-375" 
1     *0 

f" 
25 

1 

2 
4-8 

3 
3-38 

1 

4 

840 

600 

18 
40 
58 

20 

28-5 

48-5 

Com. 
180 

135 

77% 

79J% 

6 

4 

150 
2,000 

6  pairs 

¥' 

65 


700 

13-4 
34-8 

48-2 

135 


79% 
6 


*  Five  brushes  per  set. 


Table  IX. — Weights  of   Railway   Continuous-current   Motors   of   the 
Brilush  JPhomson-Houaton  Co.  (General  Electric  Co.,  of  .imerica). 


•-li    - 

Capacity 

Current 

Weight  of 

Type  of 

one  hour 

one  hoiu- 

Weight  of 

Motor 

Weight  of 

motor. 

rating  in 

rating  in 

.Vrmature 

without 

Motor  with 

,   H.P. 

'       85-8 

amperes. 

m  lbs. 

Gear. 
3,666 

Gear. 

G.E.  73.   ... 

150 

1,183 

4,020 

G.E.  66.   ... 

•  1  115 

188 

1,327 

3,966 

4,375 

G.E.  55.   ... 

164 

280 

1,550 

4,925     . 

5,415 

G.E.  6'J.   ... 

2(H> 

300 

1,798 

5,540  ■ 

6,178 

G.E.  05.   ... 

243 

420 

2,840 

8,095 

8,855 

G.E.  76.  ... 

160 

1      1,526 

4,577 

5,166 

Table  X. — diving  Data  of  Standard  Single-phase  Motors  manu- 
factured by  the  General  Electric  Co.,  U.S.A.  [British  Thomson- 
Houston  Co.),  for  25  cycles. 

Type.       I  G.E.A.603  G.E.A.605  G.E.A.609  G.E.A.610  G.E.A.611 


250 

500 
600 

225 

14,000 


125 

500 
275 

750 

5,000- 


Rated   h.p.       :   125  75  150 

for  1  hour.       ; 
Volts.  r  225  225  225 

Amperes  at      '   550  320  650 

rated  load  ' 
Speed, revs.  ;        600  750  475 

per  min.      i  I  j 

Wtofmotor      5,300       '    4,400       I    7,500 

only  in  Jbs.  |  I 

Summary  of  Figures  Given  in  Preceding  Tables  Regarding  Compara- 
tive Data  of  Continuous  Three-Phase  and  Single-Phase  Traction 
Equipments. 

Continuous -current  motor,  weight  in  lbs.  per 

rated  H.P ':) 3  05  lb.     to     4-55  lb. 

Three-phase     motor,     weight     in     lbs.     per 

rated  H.P. 2-46  lb.     to     607  1b. 

Single-phase     motor,     weight     in     lbs.     per 

rated  H.P 326  lb.     to     65     lb.* 

Transformer  weights  necessary  to  be  added 
per  rated  H.p.  of  motor  equipment  in  lbs. 
in  case  of  alternating  current  traction  5-0    lb.     to   12-5    lb. 

Weight  of  controlling  gear,  contactors,  choke 
coils,  &c.,  to  be  added  in  case  of  single- 
phase  traction,  iii  lbs.,  per  rated  h.p.  of 
motor  equipment     4-2    lb.      to     5-17  lb. 

Weight  of  control  -apparatus,  including 
resistances  to  be  added  in  case  of  con- 
tinuous-ciu-rent   motors,  per  rated  h.p.  of 

motor  equipment     9'33  lb. 

*  This  weight  is  taken  because  all  large  weights  per  h.p.  refer  to- 

smaU  motors  under  100  H.p.,  wliich  cannot  be  included  in  hea^'y 

traction  motors. 

from  an  electrical  point  of  view  one  type  of  motor  may  be 
designed  to  be  much  lighter  than  another,  practical  and 
mechanical  reasons  often  intervene  to  make  the  Hghter 
construction  impracticable. 

Table  II.  gives  data  regarding  weight  and  speed  of  some  of 
the  oldest  as  weU  as  the  most  recent  examples  of  three-phase 
traction  motors  constructed  and  in  successful  operation. 

Table  IIL  has  been  prepared  to  give  similar  data  regard- 
ing single-phase  railway  motors,  and  Table  IV.  give  some 
interesting  figures  regarding  the  total  weights  of  single-phase- 
equipments,  as  manufactured  by  the  Siemens-Schuckert; 
Company,  of  Berlin. 

Table  V.  gives  further  comparative  data  of  a  similar  nature 
for  continuous  and  single-phase  equipments  and  Table  VI. 
gives  further  dataof  a  similarcharacter.  Table VII.  comprises 
many  interesting  comparative  figures  of  recent  single-phase 
equipments  and  mechanical  and  electrical  data  of  various. 


Table  VIII. — Data  Regarding  Weights  of  Transformers  Required  for  Single-phase  Traction  Motors. 


Size     of    Motor-car 
equipment. 


Rated  Trans 

former  Capacity 

per  Motor  car 

kw. 


Full  load 

Transformer 

Efficiency. 

/o 


Weight  in  lbs. 
of  Transformer 

Equipment 
per  Motor  car. 


Kilowatts  of 

Transformer 

installed*  in 

ratedH.P.of  ratr. 


j  Weight  in  lbs. 
of  Transformer 
installed*  in 
H.p.  of  motor. 


Weight 

of  Control 

Equipment.' 


[  Weight  in  lbs. 
of  EntireEquip- 
ment  per  H.p. 
I       of  Jlotor. 


Four  100 H.p.  motors... 
Four  100  H.p.  motors... 
Four  120  H.p.  motors... 
Four  150  H.p.  motors... 
Two  125  H.p.  motors. 


300 
220 
300 
600 
150 


97-2 
980 
96-5 
95-6 
-5 


2,464 
5,006 
4,760 
3,000 
3,520 


0-75 
0-55 
0-59 
1-00 
0-60 


616 
12-5 
9-9 

5-0 
140 


1,680 
3,136 
2,100 
3,100 
1,100 


*  This  includes  cables,  contactors,  choke  coils — in  fact,  everything  except  compressor  and  train  hghting, 


4-2 

7-85 

4-38 

5-17 

4-4 
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makes,  and  fairly  recent  types  of  construction,  and  shows 
what  difference  exists  between  them,  whOe  Table  VIII.  gives 
data  as  regards  the  weights  and  efficiencies  of  the  auxiharv 
apparatus  necessary  with  single-phase  motors.  Table  IX. 
gives  data  regarding  continuous-current  apparatus,  and 
Table  X.  data  of  the  standard  single-phase  motor  of  the 
General  Electric  Co.,  of  America.  From  these  tables  many 
interesting  facts  can  be  gathered,  and  for  convenience  sake 
they  have  been  summarised  below  Table  X. 

The  comparison  as  regards  weight  per  h.p.  of  rated  motor 
equipment  capacity  therefore  can  be  put  as  follows  : — 

Continuous- Current  System. — Total  weight  per  rated  h.p. 
of  motor  equipment.— .3-05+9-33=12-38  lbs.  to  4-55-f  9  33 
=13-8. 

Three-Phase  Systetn. — In  this  case  the  control  gear  may 
be  very  ponderous,  and  figures  are  not  avaUable  to  make 
:  atisfactory  comparisons. 

Sitigle-Phase  System. — Two  cases  must  be  considered  here, 
one  when  plain  series  motors  are  used,  which  necessitate  the 
employment  of  static  transformers  of  a  capacity  equal  to 
the  average  load  on  the  motors  :  the  other  the  case  when 
•  compensated  repulsion  motors  are  used,  in  which  case  only 
very  small  exciting  transformers,  having  a  capacity  equal  to 
only  about  one-fifth  the  capacity  of  those  necessary  when 
series  motors  have  to  be  employed.  At  the  same  time  in 
most  cases  even  with  compensated  repulsion  motors  it  would 
appear  desirable  to  transform  all  the  current,  in  which  case 
the  transformers  for  both  cases  have  to  be  of  the  same 
capacity.  On  this  basis  the  figures  for  single-phase  work 
out  as  follows  : — 

Total  weight  per  rated  h.p.  of  motor  equipment 

=3-2f3+.5+4-2= 12-46  lb.  to  6-5-f  12-5-f5-17=24-171b. 

These  figures  show  that,  given  certain  types  of  apparatus 
and  certain  makers,  the  very  large  difference  which  is 
claimed  to  exist  between  the  weight  of  continuou-scurrent, 
thi'ee-phase  and  single-phase  apparatus  very  largely 
disappears. 

It  i<  not  contended  for  one  moment  that  single-phase 
motors  and  complete  single-phase  motor  equipments  must 
not  for  theoretical  reasons  be  much  heavier  than  the  corre- 
sponding continuous  plant  ;   but  it  is  contended  that  where 
there  is  so  large  a  difference  already  in  existence  between 
different  continuous-current  machinery  as  manufactured  by 
different  makers  and  operated  by  different  lines,  it  is  not 
necessary  to  conclude  that  all  single-phase  equipments  mu.st 
greatly  exceed  in  weiglit  all  equivalent  contiiiuousc-urrcnt 
plant.      What   it   really   amounts   to   is   that   continuous 
current  and  single-phase  motors,  considered  by  themselves, 
differ  so  little  in  weight,  that  any  difference  which  may  exist 
is  unimportant  from  the  users  point  of  view.    Single-])ha,se 
equipments  usually  necessitate  transformers,  wliidi  are  not 
necessary  in  the  ca.se  of  continuous  current  machines  ;    but 
on  the  other  hand,  owing  to  the  practical  ab.sence  of  resist- 
ances and  tlie  simplicity  f)f  sjjced  regulation  with  single- 
jihase   mf)tors.    the    weight   of   the   speed   <-f)nt rolling   and 
reversing  apparatus  is  niiich  smaller  than  with  continuous- 
current  ecpiipments. 

If,  however,  for  any  reason  it  should  be  found  necessary  to 
make  a  comparison  under  the  most  unfavourable  conditions. 
i.e.,  if  the  liglit'st  contimious  current  is  to  be  com])ar('d 
with  the  heaviest  single-phase  traction  equipment  of  the 
.same  size  for  one  complete  motor  car,  it  will  then  become 
necessary  to  asccrlnin  how  such  a  difference  in  weight  will 
affect  the  total  train-weight  to  be  hauled.  Kor  this  purpose 
.it  will  be  noce.ssarv  to  devote  a  few  lines  to  c()?isider  wiiat  are 
those  weights,  sucli  as  trucks  and  car  bodies,  which  will  enter 


into  the  consideration  in  connection  with  asce'aining  the 
train  weights  and  which  are  entirely  independent  of  the 
.'ystem  of  electric  traction  finally  adopted  : — 

Trucks  for  motor  coaches 5  to   61  tons  each. 

Trucks  for  trailer  coaches   4i  to  5 J  tons  each. 

Air  brake  reservoirs  and  piping  for  one  coach   1   to   1 J  tons. 
Electrically    operated    air    compressor    and 

governor        11  cwt.  to  18  cwt. 

Brake  rigging  and  brake  cylinders  per  coach   15  to  18  cwt. 
Collector  gear  for  third  rail  per  motor  coach  780  lb.  to  1,500  !b. 
Collector  gear  for  o\erhead    conductors  per 

motor  coach     1,100  to  2,000  lb. 

Carriages  and  under-frame  according  to  type 

and  size     15  tons  to  24  tons. 


From  the  above  it  wiU  be  seen  that  the  weight  of  a  motor 
coach  exclusive  of  electrical  equipment,  except  so  far  a?  the 
cm-rent  collector  and  electrically- operated  air  compressor  are 
concerned,  will  be  approximately  between  the  limits  of 
28  tons  and  40  tons,  and  it  is  to  this  figure  that  the  electrical 
equipment  will  have  to  be  added  in  order  to  obtain  the  com- 
plete weight  of  the  motor  car. 

On  the  basis  of  a  quadruple  equipment  consisting  of  four 
150  H.p.  motors  we  should  get  the  following  comparative 
results  as  far  as  the  motor  cars  are  concerned. 

The  weight  for  a  continuous-current  500  volts  150  h.p. 
motor  equipni'nt  would  be  between  9"3  tons  and  11'7  tons, 
to  which  would  have  to  be  added  the  controlUng  gear  or 
2"5  tons,  making  the  weights  ITB  tons  and  14"2  tons 
respectively.  Hence  the  minimimi  and  maxinuim  weight  of 
a  motor  car  complete,  but  without  passengers,  would  work 
out  somewhat  as  follows: — 28+ll'8=39"8  tons  and  40+ 
14'2=54'2  tons. 

If,  on  the  other  hand,  we  were  to  adopt  single-phase 
equipments  the  weights  for  the  electrical  motor  equipment 
consisting  of  foivr  L50  h.p.  motors  and  necessary  transformers 
and  controlling  devices  would  work  out  somewhat  as 
follows  : — 13'5  tons  and  14'5  tons,  and  therefore  the  weight 
of  a  motor-car  equipped  with  s  ngle-phase  motor  would  be  — • 
28+13-5=4r5  tons  and 
40+14'5=54"5  tens  respectively 
or  the  ratio  between  the  motor  coaches  equipped  with  con- 
tinuous and  single- pha?e  motors  of  similar  capacity  would 
work  out  as  follows  : — 

Difference  in  favour  of 
continuous. 

1-7  tons. 

0-3      „ 


Continuous  current. 

Single  phase. 

39-8 

41-5 

54-2 

54'5 

A  trail  coach  will  weigh  complete  according  to  length, 
type  and  design,  anything  from — 

25  tons  to  34  tons 
and  on  this  basis  a  train  composed  of  two  motor  and  two 
trail  cars,  respectively,  eq\ii])])ed  on t he  continuousand  single- 
phase  systems  woukl  work  out  as  follows  :  The  four  car 
train  consisting  of  two  motor  and  two  trailer  coaches 
equipped  w-ith  continuous-cnrront  motors  woiild  weigh, 
exclusive   of   passengers — 

129'()  tons  to  17G'4  tons 
and  the  same  train  e(]uipj)e(l  with  single-phase  motors  would 
weigh — 

133  tons  to  177  tons. 

.Vnolher  comparison  may  perhaps  be  .suggested,  i.e., 
b  tween  two  motor  coaches  each  e(|\ii|)pe(l  with  .say  two 
tiundred  H.P.  contiinious-current  and  singl(>-])ha'-e  ecpiip- 
nu'nts.  and  this  c  mparison  would  work  out  as  follows  : — 
Taking  as  tlie  ba.Hes  of  the  continuous  current  the  G.E.OD 
motor  of  the  British  Thomson-Houston  (\)mpany  on  one 
hand,  anil  on  the  otlier.  the  most  recent  examp  e  of  a  2(M) 
H.i".  direct-current  motor  n<  miinufaetured  by  the  Oerlikon 
Companj-,  and  ailding  the  weight  of  the  controlling  appa- 
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Weight  of  d.c. 

\\'eight  of  a.c. 

Difference  of 

Motor  car. 

.Motor  car. 

weight. 

Tons. 

Tons. 

Tons. 

36 

39-36 

3-36 

48 

.•)7-30 

3-36 

■ratu.«.  lesistances,  &c.,  the  total  weight  of  a  double  motor 
•equipment  will  work  out  at — 

8  tons  to  8'6  tons. 
^  Now,  if  we  compare  with  this  the  various  single-phase 
equipments  we  should  get  on  the  basis  of  naturally  cooled 
single-phase  motor  a  corresponding  weight  of — 

11  "36  tons, 
•or  a  difference  in  f  vour  of  the  continuous  equipment  of 
3-,3)  tons,   equal  to    42   per  cent,  on  the   weight  of  the 
equ'pment  alone,  but  on  the  basis  of  the  complete  motor- 
car one  would  find  a  very  much  smaller  percentage. 

Percentage  in- 
crease over  cont.- 
current  equipment. 
Tons. 
9-3 
7 

or  if  we  take  it  on  the  broader  and  the  real  basis  of  the  total 
train  weight  including  passengers,  based  on  a  four-car 
train  the  comparison  works  out  as  follows  : — 

Cont.-current         Single-phase  n'ffpr  Percentage 

Train  passengers  Train  passengers  .     vj-  •  i  ^  inc.  of  Weight  in 

included.  included.  ^       '        s.-p.  over  cont. 

Tons. 
138         ...         144-72         ...  6-72  ...  4-9 

180         ...         186-72         ...  6-72  ...  3-73 

It  will  thus  be  seen  that  on  the  basis  o"  the  only  com- 
parison which  interests  the  user  of  electrical  apparatus,  the 
increase  in  weight  is  exceedingly  small  and  hardly  worth 
discussing.  Table  XI.  is  interesting  as  giving  the  weights 
of  the  auxiliary  apparatus. 

Table   XI. — Data  giving  Weights  of  Auxiliary  Apparatus    Required 

with  Continuous  Current  Operation. 
For  four  motor  equipment  consisting  of  four  150    h.p. 

motors,  weight  of  control  equipment 5,600  tbs. 

■Or  weight  per  rated  h.p.   of  motor-car  equipment    for 

controlling  apparatus 9-33  lbs. 

(To  be  continued) 


THE  RECONSTRUCTION  OF  AN  ELECTRIC  LIGHTING 
SCHEME  WITH  OBSERVATIONS  ON  THE  WORK- 
ING OF  A  COMBINED  STEAM  AND  WATER  POWER 
PLANT.* 

BY   C.    M.    SHAW. 
(Chief  Electrical  Engineer,  Worcester.) 

Most  engineers  in  charge  of  electricity  supply  undertakings  have 
had  at  onetime  or  another  to  consider  the  question  of  the  recon- 
struction or  rearrangement  of  generating  plant  and  mains.  The 
Worcester  electricity  supply  scheme  embodies  features  of  a  highly 
interesting  engineering  and  commercial  nature  not  obtaining  else- 
where in  this  country. 

There  are  two  sources  of  power — viz.,  steam  and  water  prime 
movers:  two  systems  of  distribution  irrespective  of  traction  supply; 
two  methods  of  supply,  alternating  and  direct,  each  having  two 
standard  pressures;  and  finally,  two  tariff  systems  with  19  separate 
prices  for  current.  The  capital  expenditure  on  December  31,  1905, 
amounted  to  £127,385,  being  i'73  per  kilowatt  when  all  water  plant 
was  available,  or  £78  when  such  plant  was  useless  through  flood  or 
drought.  The  deficits  on  1904  and  1905  working  after  payment  of 
all  charges  amounted  to  £1,290  and  £29B  respectively. 

The  plant  in  use  in  1905  consisted  of 

PowicK  St.\tios  (Water  and   Steam). 
420  kw.  capacity  driven  by  steam  engines. 
120  kw.         ,,  ,,         water  turbines. 

240  kw.         ,,  ,,         water   or    steam    power   by    means    of 

■clutches. 

Six  water  tube  boilers  :  10,460  sq.  ft.  heating  surface. 

Hylton-road  Station  (Steam). 
260  kw.  capacity  for  direct  current  supply. 
500  kw.  „  ,,  ,,  „         or  traction. 

70  kw.  motor  generator  coupled  to  engine  by  a  clutch  used  for 
alternating  current  or  direct  current  supply. 

Three  water  tube  boilers  :  9,4-;0  sq.  ft.  heating  surface. 

•  Abstract  of  a  Paper  read,  on  Thursday,  .July  2iid,  at  the  Conven- 
tion of  the  Incorporated  Municipal  Electrical  Association. 


As  the  systems  at  each  works  are  different  it  was  not  possible  to 
interwork  the  supplies,  beyond  the  capacity  of  the  small  motor 
generator  at  the  new  works.  Various  combinations  of  working  this 
small  machine  were  tried,  and  when  possible  the  Powick  station 
was  shut  down  entirely  during  daytime,  when  the  water  flow 
failed. 

In  due  course,  the  author  arrived  at  a  decided  opinion  that  no 
great  improvements  could  be  effected  in  the  cost  of  generation  with 
the  old  conditions  of  working  the  two  stations.  The  1904  works 
costs  of  l-56d.  per  unit  sold,  on  the  combined  output  of  the  two 
works,  were  unduly  high,  having  regard  to  the  fact  that  there  was 
a  water-driven  plant  by  which  current  is  generated  cheaply,  and 
further,  that  the  traction  output  should  have  assisted  in  lowering 
the  coots.  This  high  cost  was  in  a  great  measure  brought  about 
owing  to  the  heavy  expenditure  entailed  in  maintaining  a  steam 
plant  and  staff  at  Powick,  when  such  plant  was,  during  a  great 
portion  of  the  year,  inoperative. 

In  1905  the  Powick  output  was  721,000  units,  of  which  380,000 
were  generated  by  water-driven  plant.  The  salaries  and  wages 
item  for  current  generated  by  water  turbines  should  be  very  low, 
as  few  attendants  are  required.  Sufficient  men  had,  however,  to 
always  be  in  attendance  to  work  the  whole  of  the  output  by  steam, 
owing  to  the  uncertainty  of  the  water  supply.  Although  a  full 
complement  of  men  sufficient  to  work  the  steam  plant  were  in 
attendance  daily,  it  was  found  to  be  more  economical  to  entirely 
shut  down  the  Powick  plant  during  daytime  for  1,181  hours,  over 
a  period  of  180  days  during  1905,  and  1,332  hours  on  150  days 
during  1906,  owing  to  floods  or  lack  of  water,  during  which  time 
the  whole  of  the  alternating  current  output  was  dealt  with  by  a 
small  motor  generator  at  the  Hylton-road  works. 

Capacity  of  Two  Hylton  Road  Boilers        (Ecgines  Condensing) 


Capacity  of  Two  Hylton  Road  Boilers       (Engines  Non  Condensing! 


Capacity  of  One  Hylton  Jioad_Boil£r     _'Enjines  Condensing^) 


Capacity  of  One  Hylton  Road  Boiler        lEngipes  Hon-Condensing) 


Hylton  Road  Lighting 
with  40  Itw  Battery  Cliaige 


Public  Liglituig  and 

Magnetising  Load 

done  by  Water  Turbines 

from  Midnight  to  7-45  ajn 


^ 


1\^ 


^^^\V\<\S? 

^,sA.C.  and  D.  C.  Day  Load  on  WaUt  Turbine^>, 


Traction  Load  (Average  Demand)  Hylton  Road 

Works;  Motors  and  Lightings 


12Mt.  2  i  6  8  10        12Xn.     2  4  6  8  10         11 

Fig.  1. — Diagram  showing  addition  of  output  from  Powick, 
during  evening  when  w.iter  supply  is  good,  night  and  day'  load 
taken  up  by  w'atee  turbines,  to  the  output  at  the  d.  c.  station. 

From  these  remarks  it  will  be  apparent  that  the  steam  plant  was 
worked  under  very  disadvantageous  conditions,  especially  when 
consideration  is  given  to  the  fact  that  no  eeonomiser  was  in  use, 
that  the  lay  out  of  the  works  necessitated  very  long  double  steam 
ranges,  also  that  the  extra  cost  of  carting  coal  li  miles  beyond  the 
new  station  was  expensive,  and  finally,  the  Original  steam  plant 
wasi  of  old  design  and  very  unsuitable  for  modern  requirements. 
The  author  had,  therefore,  little  hesitation  in  recommending  the 
scrapping  of  four  small  boilers,  and  all  the  engines,  kc,  at  the  old 
works.  It  was  accordingly  decided  to  dismantle  the  steam  plant 
at  Powick,  and  concentrate  all  steam  generation  at  the  Hylton- 
road  works.  Previous  to  the  change  two  to  four  boilers  had  to  be 
worked  or  kept  under  banked  fires  at  Powick  in  case  the  water  power, 
&c.,  failed.  At  Hylton-road  one  boiler  was  steamed  and  one  kept 
under  banked  fires,  making  five  to  six  boilers  in  commission, 
whereas  under  the  new  conditions  of  working  only  three  boilers  are 
in  use — viz.,  two  steaming  and  a  third  under  banked  fires. 

The  rearrangement  of  staff  and  workmen  for  working  water  plant 
at  Powick  and  steam  plant  at  Hylton-road  has  effected  economies. 
The  uncertain'y  of  the  water  supply  in  times  of  flood  or  drought 
often  releases  the  attendants  at  the  water  power  station.  During 
winter,  if  floods  occur,  the  staff  are  transferred  to  the  steam  station 
to  assist  in  meeting  the  heavier  call  on  steam  plant.  Should  a 
shortage  of  water  occur  during  summer  these  men  are  particularly 
useful  for  assisting  with  the  necessary  overhauling  of  plant,  which 
methods  of  working  we  have  found  very  beneficial  and  economical. 

In  preparing  the  scheme  for  rearrangement  of  works,  due  regard 
had  to  be  given  to  the  following  conditions  which  obtained  at  Wor- 
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cester  :  (a)  The  heavy  capital  expenditure  already  incurred,  {h)  the 
area  of  supply  being  very  large  necessitates  a  high-tension  system, 

(c)  the  complete  system  of  alternating  mains  and  transformers 
already  supplying  outskirts  and  a  portion  of  the  centre  of  the  city, 

(d)  the  high  periodicity  of  supply  (100  periods  single  phase)  is  un- 
suitable for  power  purposes,  (e)  the  system  of  direct  current  feeders 
and  distributors  in  the  centre  of  the  city  and  power  area. 

In  order  to  avoid  unnecessary  capital  expenditure,  a  complete 
change  of  periodicity  was  not  advisable.  Also  a  very  extensive 
single-phase  alternating  current,  100  -.^,  network  had  already  been 
laid  down  at  heavy  cost  in  residential  districts  for  lighting  demand. 
The  area  of  supply  was  very  extended,  and  the  demand  for  power 
negligible,  consequently  a  change  over  to  direct  current  with  the 
sacriiice  of  capital  expended  on  high-tension  mains,  &c.,  would  not 
have  been  justified.  It  was,  however,  imperative  that  the  old  100 
periods  supply  should  be  not  extended  more  than  possible,  as  such 
system  might  ultimately  have  to  be  changed. 

New  generators,  switchboard,  mains,  &c.,  of  a  design  easily  con- 
vertible to  50  periods  two-phase  were  accordingly  installed.  50 
period  transformers  of  standardised  capacity  are  also  gradually  dis- 
placing the  original  small  100  period  type.  A  slight  percentage  in 
efficiency  is  so  sacrificed  by  using  these  transformers,  which  loss, 

Capacity  of  Two  Hylton  Road  Boilers       lEpgines  Condensing] 


80(1 
700 
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(a 
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Capacity  of  Two  Hylton  Road  Boilers _  JEnginej  Noji-CondensiHg)_ 


Capacity  of  One  Hylton  Road  Boiler        (Engines  Condensmgl 


Capacity  of  One  Hylton  Road  Boiler        [Engines  Non  Condensing)  _ 


Pobtic  Lighting 

Powtck. 
Steam  Generated 

Magnetjsiog  Load  ^  ^ 
taken  np  by  Toibines  " 
Hylton  Road  Boilers  i 
Banked 


■•••■'I 


Hylton  Road  Generated  A.C.  Powick  Siiut  Down 


Traction  Load  [Average  Demand)  Hylton  Road 
Works    Motors  and  LiglUing — v  —^ 


12nidnt    2         4  i;  s  lo    12  noon    2         4  6         8         10       12 

FiG.i2. — Diagram  SHOwmo  Total  Steam  Load  nrKixo  Time  when 
Water  Supply  is  oxly  sufficient  for  Scpplying  a  Portion  of 
Night  Load  at  Po\vick. 

however,  is  neutralised  by  the  reduction  of  open  circuit  losses.    The 
adoption  of  this  course  minimises  the  ultimate  cost  of  a,  change  in 
periodicity. 
The  following  limited  scheme  was  eventually  decided  upon  : — 

Extension  of  engine  room  for  three  generators    ,€1,150 

Two  alterniitiiig  current  steam  generators,  350-400  kw.    4,550 

Switchgear    200 

Mains 260 

Contingencies 340 

6,500 
Less  receipts  from  sale  of  old  plant    1.650 

Net  cost £4,850 

Then  the  question  as  to  how  the  cost  of  the  change  should  be  met 
arose.  As  it  was  not  possible  to  meet  such  a  heavy  charge  out  of 
revenue  in  one  year,  steps  were  taken  to  obtain  sanction  to  spread 
the  cost  over  three  years.  The  Local  Government  JJoard  were 
communicated  with,  and  they  held  an  unollicial  inciuiry.  The 
inspector  informed  us  that  the  ]5oard  would  probably  grant  a  loan 
for  the  full  amount  of  £6, .0(10  if  the  Council  guaranteed  the  re- 
payment of  the  outstanding  debt  of  X'4,072  on  old  plant  within 
three  years.  An  official  inquiry  was  held  at  a  later  date,  and  sanc- 
tion given  to  borrow  i;4,072  and  £2,428  for  three  and  18  years  re- 
spectively. This  procedure  is  not  quite  consistent  with  the  usual 
practice  of  the  Local  (ioverniiient  Hoard,  in  that  the  Department 
have  still  to  meet  interest  and  loan  charges  on  oiitstanding  debt  on 
discarded  plant  for  a  further  term  of  12  years,  even  though  same  be 
non-existent. 

The  author  gives  tables  of  works  costs,  iVc,  which  show  the 
value  of  l-474d.  per  unit  for  11104  and  lliOd.  for  li)().'i  have  been 
reduced  to  0-H24d.  for  the  15  months  ended  March,  11»08.  This 
reduction  is  not  altogether  attributable  to  the  more  economical 
working  of  the  rearranged  plant,  during  the  last  six  montlis,  but  to 
a  combination  of  the  econotnieB  efToctod  by  the  new  Bcbeuic. 


The  author  gives  particulars  of  the  water  turbine  installation. 
(This  was  described  in  The  Electrician,  Vol.  XXXIII.,  pp.  669-6725 
whilst  a  description  of  the  Hylton-road  station  appeared  in  The 
Electrician,  Vol.  LI.,  pp.  197-200.) 


—         {-. 
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Fig.  3. — Curves  showing  Relation  between  Total  Works  Costs^ 
Works  Costs  and  Output  by  Water  and  Steam  Plants. 

The  author  gives  six  record  charts  showing  the  conditions  of  work- 
ing of  Powick.  Fig.  1  shows  the  Powick  output  curve  for  May  6, 
1905  (when  the  water  supply  is  good  and  the  water  plant  is  work- 
ing under  ideal  conditions),  superimposed  on  to  the  output  at  the- 
direct  current  station,  which  indicates  the  more  economical  con- 
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ditions  of  working  when  the  water  supjily  is  good,  and  the  bonolits- 
that  would  have  been  derived  hiul  all  tiic  sleaiii  plant  been  concon- 
tratod  at  one  station.  Fig.  2  similarly  shows  the  lowick  output 
curve   for  .Uily  26,  1900  (an  example  of  the  worst  conditions  for 
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water  turbines),  superimposed  on  the  direct  current  load  at  the  new 
station  for  that  day,  and  indicate*  that  it  is  better  to  then  store  up 
water  for  use  on  peak  load  and  to  deal  with  all  output  from  the 
steam  plant. 

The  yearly  outputs  of  current  generated  by  steam  and  water 
power  at  the  two  stations  have  been  plotted  in  Fig.  3.  From  this 
It  will  be  seen  that  the  water- generated  output  is  liable  to  great 
fluctuations.  During  the  early  years  of  the  undertaking,  full  use 
could  not  be  made  of  the  water  supply,  as  the  demand  during  cer- 
tain hours  was  limited.  The  greatly  increased  output  for  power 
and  the  altered  conditions  of  working  since  the  steam  plant  has 
been  concentrated  at  one  works,  together  with  a  good  supply  of 
water  during  1907,  enabled  us  to  make  good  use  of  the  water  power 
daring  the  last  year,  with  the  result  that  500,771  units  were  gene- 
rated, which  figure,  it  is  hoped,  will  be  exceeded  in  the  future  now 
that  we  have  control  of  the  full  flow  of  water. 

Attention  is  also  called  in  Fig. ;'.  to  the  rise  and  fall  of  works  costs 
from  year  to  year,  generally  foDowing  inversely  the  water  output. 
This  effect  is  more  clearly  shown  in  Fig.  4,  where  the  weekly  costs 
and  outputs  are  plotted.  The  author  also  gives  curves  showing  the 
monthly  water  plant  output  during  the  poorest  (1904)  and  the  best 
(1907)  years.  In  the  former  year  a  series  of  floods  experienced 
diuring  January  and  February  greatly  reduced  the  utility  of  the 
water  by  flooding  out  the  turbines,  the  water-plant  output  for  Feb- 
ruary only  totalling  about  6,000  units,  whilst  it  reached  a  maximum 
of  50,000  units  in  April  of  that  year.  In  1907,  however,  tlie  monthly 
output  during  the  first  eight  months  never  fell  below  45,000  units. 
The  usual  decline  commenced  during  April ;  the  effect  of  this  was, 
however,  prevented  by  obtaining  full  control  of  the  water,  as  ex- 
plained previously,  and  avoiding  the  usual  fall  during  the  summer. 

In  conclusion,  Ihe  author  has  no  hesitation  in  saying  that  a  water- 
power  plant  similar  to  that  at  Worcester  is  of  great  value,  if  there 
be  a  direct  market  for  the  power,  without  the  intervention  of 
wastefid  storage  entailing  heavy  capital  expenditure.  He  does  not 
consider  any  system  of  storage  entailing  accumulators  of  sufficient 
capacity  to  take  the  maximum  output  is  justifiable,  as  the  maximum 
only  endures  for  short  periods.  The  proper  combination  is  to  build 
up  a  sufficient  mean  load  throughout  the  day  that  such  mean  shall 
be  greater  than  the  maximum  of  the  water  output,  surplus  demands 
being  taken  up  by  .steam  sets  of  suitable  size. 


PORTABLE  TYPE  OF  HIGH  FBEQUBNCY  ALTER- 
NATOR. 

BY    R.    A.    FESSKNDEN. 

SunDiinn/. — The  autlior  describe  sa  high-frequency  alteriuitor  driven 
by  a  small  steam  turbine  for  use  in  wireless  telegrapliy.  A  frequency 
of  250,000  was  originally  intended,  but  90,000  was  finally  adopted  a.s 
being  more  suitable  foi  work  during  daylight.  The  output  of  the 
machine  is  about  2J  k\v.  at 75,000  cycles.  Tlie  speed  regulation,  which 
is  of  importance,  is  effected  electrically. 


In  a  previous  note  (TJie  Electrician,  OctoVier  4,  1907)  I 
referred  to  a  small  high-freijuency  djuaruo  under  construe 
tioD,  designed  for  an  output  of  1  kw.  Fig.  I  shows  this 
machine.  The  high-frequency  alternator  forms  the  left  por- 
tion of  the  machine.  The  governor,  with  its  gear,  is  in  the 
centre,  and  the  steam  turbine  is  on  the  right-hand  side.  The 
machine  is  approximate!}-  12  in.  high  and  nearly  3  ft.  long. 

These  dimensions  are  considerably  larger  than  is  necessarj', 
owing  to  the  fact  that  a  great  many  e-xperimental  adjustments 
were  placed  on  the  machine,  which  will  not  be  necessary  in 
actual  work.  Also  the  governor  will  be  omitted  in  futnre 
types,  the  governing  being  done  by  an  electrically-governed 
throttle  valve,  described  below.  The  diameter  of  the  rotating 
held  disc  is  6  in.,  and  the  diameter  of  the  steam  turbine  disc 
is  .3 J  in. 

It  was  originally  intended  to  construct  this  machine  for  a 
frequency  of  250,000  cycles  per  second,  as  the  experimental 
work  on  the  other  m.achines  showed  that  this  frequency  could 
be  reached  without  any  trouble  and  with  an  output  of  more 
than  one  kilowatt.  In  view,  however,  of  the  writer's  dis- 
covery {TluiElcctniicin,  p.  604,  July  26,  U»07)  that  a  machine 
operating  at  this  frequency  w^ould  have,  with  tiie  same  output, 
only  a  small  fraction  of  the  range  during  daylight  that  a 
machine  with  a  frequency  itelow  ')0,00<i  would  have,  it  was 
decided  to  construct  it  so  as  to  be  capable  of  operating  at  a 
frequency  of  100,000  and  to  run  noimaily  in  the  neighbour- 
hood of  75,000.  It  is  intended  however,  as  a  matter  of 
curiosity  to  construct  a  rotor  to  give  the  original  frequency  as 
soon  as  time  can  be  spared  to  do  the  work. 


With  a  steam  pressure  of  100  lb.  per  square  inch  the  machine 
gives  7."), 000  peiiods  per  second,  and  100,000  frequency  with  a 
steam  pressure  of  about  1361b.  As  regards  the  mechanical  opera- 
tion of  the  machine,  the  design  called  for  operation  for  a  period 
of  24  hours  without  attention,  and  this  test  has  been  passed 
successful!)'.  The  oiling  arrangements  are  automatic,  and  are 
similar  to  those  used  on  automobiles. 

It  is  possible  that  the  gear  may  be  retained,  on  account  of 
the  advantage  of  being  able  to  drive  a  small  exciter,  though 
possibly  it  may  be  decided  to  rely  entirely  on  storage  or  dry 


Fig.   1. — High  Frequexcy  Turbo-Alternator. 

cells,  especially  where  the  telephoning  is  accomplished  by 
using  a  transmitter  in  series  with  the  field,  which  has  very 
low  inductance. 

At  present  the  machine  gives  about  225  volts  on  open  cir- 
cuit at  75,000  cycles,  with  an  armature  resistance  of  5  ohms. 
The  available  output  of  the  machine  is  therefore  about  2i  kw. 
at  75,000  cycles.  This  is  somewhat  larger  than  the  machine 
was  originally  designed  for,  but  certain  losses  were  found  to  be 
smaller  than  had  been  anticipated,  and  the  original  estimate 
was,   in  accordance  with  the  writer's  practice,  intentionally 
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Fig.  2. — Di.\gram  of  Connections. 

conservative.  The  friction  losses  due  to  windage,  iVx.,  are 
approximate])'  3  kw.  While  this  is  very  satisfactory,  it  is  ex- 
pected to  reduce  this  to  less  than  one-half  by  some  further 
alterations. 

An  output  of  about  4  kw.  is  theoretically  obtainable  at 
100,000  cycles,  but  so  far  it  has  not  been  attempted  to  increase 
the  load  above  '2h  kw.  foi  the  reason  that  the  shaft  is  so  small 
that  it  would  probably  be  injured  if  it  were  attempted  to 
operate  it  at  the  higher  load. 

This  machine  is  of  the  double  armature  type,  there  being 
300  coils  on  each  armature,  and  the  field  having  150  teeth. 
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The  two  field  gaps  are  approximate!}'  ,',)  in.  in  length.  There 
is,  of  course,  absolutely  no  vibration  while  running,  the  24 
hoar  test  above  referred  to  being  made  with  the  machine 
standing  on  a  couple  of  blocks. 

For  speed  regulation  it  has  been  found  impossible  to  depend 
upon  speed  regulators  of  the  usual  type,  and  the  writer's  re 
sonance  speed  indicator  is  used  ("  Frequency  ^Meters,"  77/ec- 
trical  World,  November  11,  1899).  The  method  employed  is 
to  attach  a  circuit  to  the  antenna,  as  shown  in  Fig.  2,  contain- 
ing a  dynamometer  with  two  contacts.  Thn  circuit  is  tuned 
about  ^.\,th  of  1  per  cent,  higher  than  the  desired  frequency. 
These  contacts  govern  an  elictricBlly-controlled  throttle  valve 
in  series  with  a  sensitive  reducing  valve  in  such  a  wa}'  that  if 
the  frequencj'  increases  -w\,th  of  1  per  cent,  the  needle  touches 
the  upper  contact  and  cuts  down  the  speed.  If  the  frequency 
falls  'Arth  of  1  per  cent,  the  needle  falls  and  increases  the 
steam  admission. 

By  using  a  large  amount  of  inductance  in  the  circuit,  and 

air  condensers,  and  using  a  low  resistance  dynamometer,  the 

speed  can  be  kept  constant  to  approximately  :,',,th  of  1  per 

scent,  if   desired,  which    result    is   much  better  than   can  be 


Fio.  3. — "Trough"  Kei..iy,  .shown  witiioit  Water-.iac  kkt. 

obtained  with  any  mechanical  speed  indicator  with  the  writer's 
knowledge  While  this  latter  residt  lias  only  i)een  acconi- 
jjlishcdinan  exjjuiimeuial  way  so  far,  .'..th  of  1  percent,  being 
the  best  regulation  so  far  obtained  in  ])racticai  working,  the 
ex|)eriments  indicate  that  no  puiticular  difliculty  will  be 
met  with  ill  obtaining  a  speed  regulation  of  .'„th  of  1  per 
cent,  in  cuminenial  work.  The  gieatest  difficulty  met  with 
so  far  has  been  the  variation  in  the  dimcDsiou.s"  of  the  air 
coiiclenser  and  inductances  due  to  change  of  tenijieralure, 
but  it  u  believed  that  this  can  be  overcome  by  construct- 
ing tlie.se  jiarts  of  the  ajiparatus  in  such  a  way  as  to  comjieiisate 
for  the  temperature.  At  first  con.sideiable  difliculty  was  met 
with  from  leakage,  even  a  very  minute  leak  being  siitlicient 
to  appreciably  cut  down  the  amount  of  resonance  and  alter  the 
sensitiveness  of  the  governing,  but  this  dillicully  has  been 
overcome. 

ThiH  nietliod  also  li;i8  the  a<lvuntage  that  by  the  addition  of 
a  coujilo  of  hinged  sjirings  all  that  is  necessary  to  set  the 
.speed  to  any  dcsireil  trefjuency  is  to  turn  oil'  the  indiirtancc 
until  the  pointer  shows  the  desired  frequency,  when  the  cir- 
cuits will  aiitoniatically  .iltiu  the  epeod  of  the  dynamo  ami 
maintain  it  at  the  dciited  fn!(|iicncy. 

In  Hpecialtascs  a  safety  device  is  used  consisting  of  an  addi- 
tional tuned  circuit  arranged  so  as  to  bo  in  resonance  at  a 


frequency  of  about  5  per  cent,  higher  than  that  of  the 
governing  circuits.  This  is  arranged  so  that  should  for  any 
reason  the  rotor  speed  up,  as  soon  as  it  reaches  a  frequency 
5  per  cent,  higher  than  that  for  which  the  governor  is  set  a 
bell  is  rung,  or  a  small  fuse  is  blown  which  automatically  shuts 
off  the  steam.    In  practice,  however,  this  is  not  found  necessary. 

Fig.  2  shows  the  general  arrangement  of  circuits  used :  27 
is  the  high-frequency  alternator,  28  is  an  apparatus  for  altering 
the  frequency  of  the  alternator  approximately  T^Vth  of  1  per 
cent,  without  altering  the  speed  of  the  rotor,  29  is  the  key 
used  for  telegraphing.  When  this  key  is  depressed  the  normal 
frequency  is  sent  out  and  produces  beats  in  the  receiver  at 
the  receiving  station.  When  the  key  is  released  the  ap- 
paratus 28  immediately  (i.e.,  in  less  than  -^^o-th  of  1 
second)  alters  the  frequency  of  the  dynamo  about  -Arth  of  1 
per  cent.,  so  that  the  beats  produced  at  the  receiving  station 
are  of  a  different  frequencj'  and  do  not  affect  the  receiver.  It 
is  necessary  to  accomplish  this  change  of  frequency  electrically 
without  changing  the  speed  of  the  rotor  and  without  changing 
the  intensity,  for  the  speed  of  the  rotor  could  not  be  made  to 
vary  quickly  enough  for  high  speed  telegraphy,  and  if  the  in- 
tensity were  varied  it  would  slightly  disturb  neighbouring 
stations  which  were  not  using  the  heterodyne  or  interference 
preventer. 

As  it  is,  however,  it  will  be  seen  that  even  nearby  stations 
are  not  affected,  for  the  reason  that  the  change  of  frequency 
being  only  approximately  -^Vth  of  1  per  cent.,  and  the  waves 
being  generated  continuously  under  the  same  intensitj-,  no 
audible  indication  is  produced  on  the  nearby  station  either 
when  the  kej'  is  depressed  or  when  it  is  released. 

deferring  again  to  Fig.  2,  31  is  a  telephone  receiver  and  32 
a  telephone  transmitter,  which  may  be  placed  in  an  entirely 
different  building  from  that  containing  the  high-frequency  ap- 
paratus. On  board  ship  they  may  be  placed  in  the  captain's 
cabin. 

A  receiver  and  transmitter  may  also  be  placed  in  the  room 
containing  the  electrical  apparatus,  with  the  usual  arrange- 
ments for  cutting  in,  so  that  the  operator  may  first  get  into 
communication  with  the  other  operator  on  board  the  ship  to 
which  it  is  desired  to  talk,  and  after  doing  so  notify  the  cap- 
tain of  the  ves=el  that  everything  is  read}'  for  him  to  talk,  and 
then  to  plug  him  in,  in  the  same  way  as  the  ordinary  local  wire 
telephone  exchange. 

A  transmitting  relaj'  (marked  30  in  Fig.  2)  is  shown  in 
Fig.  3.  This  will  stand  1.5  amperes  for  several  hours  without 
decreasing  in  sensitiveness,  and  has  an  internal  resistance  of 
approximately  C  ohms.  It  is  therefore  capable  of  modulating 
more  than  1  kw.  of  tncrg}'.  While  200  miles  is  the  longest 
distance  to  which  the  writer  has  yet  succeeded  in  telephoning 
wirelessly,  as  this  was  done  with  an  expenditure  of  less  than 
200  watts  and  a  receiving  mast  only  ITTi  ft.  high,  calculations 
show  that  the  prc-ent  apparatus,  with  a  100  ft.  tower  at  the 
receiving  end,  should  be  capable  of  transmitting  speech  a  dis- 
tance of  approximately  1,000  miles  during  daylight. 

The  switch  3.'i  is  thrown  to  one  si<le  or  to  the  other  as  it  is 
desired  to  telephone  or  to  telegraph. 

The  apparatus  for  regulating  the  speed  is  shown  to  the  right 
of  the  figure  ;  2  is  the  primary  of  a  transfoimer  which  excites 
the  secondary  3  ;  in  circuit  with  the  secondary  3  is  the 
variable  air  condeiisei-  4  and  the  variable  inductance  5,  and 
the  dynamometer  7.  The  needle  of  the  dynamonieter  9  is 
placed  between  two  contacts  8  and  10,  and  actuates  through  a 
relay  tho  electric  throttling  mechanism,  11  ;  12,  13  and  14  are 
three  binding  posts  which  go  to  this  mocliaiii.sm,  and  (>  is  a 
scale  for  showing  the  rc(|uired  frei|ueiicy.  One  turn  on  tho 
iniluclance  corresponds  to  a  change  in  frc(|Ucncy  of  about  Jth 
of  1  per  cent 

The  antcnn.i  is  marked  1,  and  l."i  is  the  ground  or  wave 
chute.  The  transformors  22  19,  2(5  23,  2021  and  21  25,  to- 
gether with  the  circuit  10,  17  and  18  form  the  means  by  which 
the  t.alking  and  listening  arc  carried  on  simultaneously  with- 
out tho  necessity  of  throwing  a  switch  ;  or,  when  telegraphing, 
the  means  whereby  one  operator  can  send  a  message  to  one 
station  while!  another  ojierator  is  simult^imviualy  receiving,  over 
tho  Hiirao  antenna,  a  message  from  another  station,  lU'  from 
another  operator  at  the  same  station  as  that  to  which  the  fii-st 
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operator  is  sending.  Telephone  engineers  will  recognise  this 
as  somewhat  analogous  to  an  old  Ellison  circuit. 

The  variable  capacity  16,  variable  inductance  1 7  and  variable 
resistance  18  form  what  I  call  a  "  phatitoin  antenna,"  and 
balance  the  real  antenna.  While  the  balancing  in  the  case  of 
an  ordinary  wire  line  would  be  practically  impossible  on 
account  of  variable  weather  conditions,  leaks,  Sec,  no  difficulty 
has  been  exj)erienced  in  balancing  these  wireless  circuits,  for 
the  reason  that  the  insulation  of  the  antenna  is  always  practi- 
cally perfect,  even  in  foggy  weather,  especially  if  a  low  voltage 
is  used,  and  a  wave  chute.  The  balancing  can  be  made  so 
perfect  that,  even  when  using  the  liquid  barretter  as  a  receiver, 
not  only  is  the  minute  Wollaston  wire  uninjured,  but  the 
spoken  words  or  transmitted  signals  are  absolutely  inaudible 
in  the  receiver. 

In  actual  practice,  however,  it  has  been  found  advisable  to 
slightly  upset  the  balancing,  for  two  rea.sons  :  First,  because 
when  talking  it  is  advisable  for  the  speaker  to  hear  his  own 
voice,  so  that  he  can  be  sure  that  his  transmitter  is  working 
correctly  ;  secondly,  because  when  working  as  a  heterodyne 
unbalancing  affords  a  very  convenient  way  of  obtaining  the 
local  potential.  The  strength  of  the  signals  is,  of  course,  cut 
down  to  half  by  this  method  of  connection,  but  this  is  a  matter 
of  comparatively  little  importance,  and  is  more  than  compen- 
sated by  other  advantages. 


Fig.  4. — Liqiid  B.vrretteb. 

It  will  be  seen  that  there  have  thus  been  four  distinct  types 
of  wireless  telegraph  systems,  as  follows  : — 

1.  The  Lodge-Popoff-Jackson-Marconi  system,  using  damped 
waves  and  coherers. 

2.  The  writer's  intermittently  produced  sustained  oscilla- 
tion-current operated  receiver  method  type  "  A,"  using  a  local 
tuned  circuit  for  sustaining  the  oscillations  and  using  a  cur- 
rent-operated receiver.      1898-1899.* 

3.  The  writer's  continuously  produced  sustained  oscillation 
method,  type  B,  using  the  Elihu-Thomson-Fessenden  arc  or 
high-frequency  dynamo.     1899-1900.1 

4.  The  writer's  sustained  oscillation  heterodyne  method, 
type  C.     1902-1908. 

It  is  believed  that  the  heterodyne  method,  using  either  the 
high-frequency  dynamo  or  one  of  the  writer's  arc  methods, 
which  has  not  heretofore  been  described,  will  be  found  to 
possess  important  advantages  in  practical  and  commercial 
wireless  work,  on  account  of  the  fact  that  they  are  not  affected 
by  interference  or  atmospheric  disturbances,  do  not  disturb 

•  U.S.  patents,  706,735,  706,736,  December  15,  1899. 

t  U.S.  [jatents  706,737,  M.-iy  29,  1901  :  .s|)eciH(;ation  and  claims  19, 
20,  21 ;  706,742,  .June  6,  1902  ;  727,330,  March  21.  1903 ;  730,753, 
April  9,  1903.  U.S.  patent  706,737,  is  of  interest  as  beinf;  the  first 
publication  of  the  method  of  telegraphing  by  using  continuously  sus- 
tained oscillations.  U.S.  patents  706,742,  727,330  and  730,753  are  of 
interest  as  being  the  first  publications  showing  a  practically  operative 
method  of  generating  sustained  oscillations  for  wireless  work  by  arcs, 
the  use  of  metallic  electrodes,  regulating  resistances,  synchronising 
circuits,  the  use  of  direct-current  circuits  of  1,000  volts,  &c. 


Other  stations,  are  able  to  work  duplex  and  niultijilex,  ami 
operate  in  a  simple  and  mechanical  manner. 

Fig.  4  shows  a  licjuid  barretter  and  Fig.  5  a  heterodyne  head 
telephone. 

The  output  of  these  high-fre(|uency  machines  increases 
almost  as  the  cube  of  the  dimensions.  If  all  dimensions  are 
multiplied  by  the  same  amount  and  the  same  peripheral  speed 
is  used  the  output  increases  as  the  square  of  the  linear  dimen- 
sions. For  the  reason  that  it  is  possible,  however,  to  run 
machines  of  large  diameter  at  a  higher  peripheral  sjteed  than 
those  of  small  diameter  and  also  for  the  reason  that  large 
machines  will  be  used  for  working  over  longer  distances,  and 
hence  will  have  antenna-  of  greater  capacity  and  use  a  lower 
frequency,  the  output  is  found  to  work  out  approximately  as 
the  cube  of  the  linear  dimensions. 

The  machine  herein  described  gives  as  stated  an  output  of 
2^  kw.  With  some  further  changes  which  experiment  has 
shown  to  be  advisable  it  is  believed  that  the  possible  output 
can  be  raised  to  approximately  .5  kw.,  though  this  wdl  probably 
not  be  attempted  on  account  of  the  small  diameter-  of  the 
shaft.  Assuming,  however,  only  the  present  actually  obtained 
output  of  2^  kw.,  it  will  be  seen  that  since  the  diameter  of  the 
disc  is  6  in.  the  large  power  machine  previouslj-  referred  to, 
which  has  a  .3  ft.  disc,  should  theoretically  give  an  output  of 
24  X  6'=500kw.  It  will  be  seen  from  these  figures  that  there 
is  no  reason  why  this  machine  should  not  give  the  output  for 
which  it  was  designed — i.e.,  50  kw.,  with  a  considerable  margin. 

There  is,  of  course,  no  practical  object  in  designing  high- 
frequency  alternators  of  larger  capacity  than  this,  as,  thiough 


Fig.  5. — Heterodv\'e  He.4D  Telephone. 

the  discovery  of  the  fact  that  atmospheric  absorption  can  be 
overcome  by  using  low  frequencies  and  through  the  use  of  the 
heterodyne,  which  is  man}'  times  more  sensitive  than  the 
liquid  barretter,  this  amount  of  power  is  more  than  sufficient 
for  obtaining  any  desired  range  of  transmission. 

The  degree  of  selectivity  attained  is  only  limited  by  the 
extent  to  which  it  is  possible  to  maintain  the  speed  constant. 
Assume  that  the  transmitting  dynamo  has  a  frequency  of 
80,000  cycles  per  second,  and  the  dynamo  at  the  receiving 
station  a  frequency  of  80,300.  There  will  then  be  300  beats 
per  second.  Assume  that  the  receiver  is  mechanically  tuned 
to  respond  to  a  note  of  300  per  second,  but  not  to  one  of  290 
or  to  one  of  310.  It  will  be  evident  then  that  if  the  fre<iuency 
of  either  dynamo  changes  as  much  as  10  cycles  per  second  the 
receiver  will  not  respond.  A  frequency  of  10  cycles  per  second 
is,  however,  -„'„th  of  1  per  cent.,  and  no  practical  and  com- 
mercial means,  suitable  for  general  use,  is  known  whereby 
such  constancy  of  speed  can  be  maintained.  The  best  that 
has  been  done  so  far  in  practice  has  been  ~'„th  of  1  per  cent., 
and  the  best  results  obtained  in  the  laboratory  ,V.th  of  1  per 
cent. 

For  this  reason  it  is  inadvisable  to  make  the  mechanical 
tuning  of  the  receiver  too  sharp.  It  is  hoped,  however,  by 
other  means  which  are  now  being  experimented  with,  to  be 
able  to  maintain  still  greater  constancy  of  speed.  Even  as  it 
is,  however,  the  degree  of  selectivity  is  more  than  ample  for 
present  working  conditions,  allowing,  as  it  does,  for  more  than 
50,000  separate  non -interfering  tunes. 
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Since  the  previou.s  note  was  written,  the  mechanically-tuned 
amplifier  has  been  still  further  improved,  so  that  it  now  ampli- 
fies more  than  100  times  instead  of  the  30  times  previously 
given. 

For  the  succe-ssful  carrying  out  of  this  work  I  am  very  much 
indebted  to  Mr.  Alexanderson  of  the  General  Electric  Co.,  Mr. 
Gu}'  of  the  De  Laval  Steam  Tuibine  Co.  ;  my  electrician  Mr. 
Stein  and  his  assistant,  Mr.  Hill ;  my  dratightsman  Mr.  Mans- 
bendel,  and  to  my  shop  superintendent,  Mr.  Williams. 


SOME    INTEBESTING  MACHINES    FOR    THE    WAR 
DEPARTMENT. 

By  the  courtesy  of  Messrs.  Siemens  Bros.  Dynamo  Works  we 
are  enabled  to  Rive  particulars  of  some  interesting  machines  which 
they  have  recently  supplied  to  the  War  Department. 

Fig.  1  shows  one  of  two  large  generators  which  are  of  special 
interest  as  being  amongst  the  largest  machines  yet  built  with  com- 
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mutation  poles.  They  will  be  driven  by  triple  eipansion  vertical 
type  Bteam  engines  by  Messrs.  Vates  &  Thoiu.  The  armatures  are 
directly  bolted  to  the  engine  ilywheel.  There  are  14  sliuntwound 
main  poles  and  an  equal  number  of  connnutation  poles,  through 
each  of  which  the  whole  current  of  the  machine  passes  in  turn. 
Each  machine  is  desif,'ned  to  give  2,900  amperes  continuously  at 
from  ")00  to  .0;iO  volts  as  a  shunt  generator,  when  driven  at  H5  revs, 
per  min.,  the  specified  temperature  rise  of  the  hottest  part  after  12 
hours  run  on  full  load  being  not  more  than  70  F.,  and  the  efficiency 
not  less  than  9.3  per  cent,  by  the  IlopUinson  test.  The  specified 
overload  capacity  is  2.')  per  cent,  for  two  hours.  These  specified 
figures  were  more  than  fulfilled  on  test,  tlie  temperatures  coming  out 
very  low  and  the  o£ficienoy  94  per  cent. — that  is,  1  per  cent,  aoove 
(guarantee. 

The  yoke  is  of  cast  steel  and  the  main  poles  are  laminated 
throughout  ;  both  the  latter  and  the  connnutation  polos  can  bo 
removed  without  dismantling  the  machine.  'I'ho  armature  is  of 
the  slotted  drum  type,  and  is  built  up  of  soft  iron  laminations  with 
specially  small  hysteresis  losses.  It  is  mounted  on  a  cast-iron 
tipidor,  and  is  well  provided  with  ventilating  ducts.  Former-wound 
and  interchangeable  armature  coils  are  employed,  and  are  liopt  in 
place  in  the  slots  by  wooden  wedges  throughout  the  whole  of  their 
length,  the  end  connections  being  secured  against  displacement  by 
centrifugal  force  by  a  special  steel  binding  ring,  easily  removable. 

The  insulation  of  the  coils  consists  of  layers  of  mica  and  press- 
pahn,  which  are  held  together  with  shellac  and  moulded  while  hot 


over  the  group  of  conductors, previously  taped.  An  extra  thickness 
of  insulation  is  provided  between  the  top  and  bottom  members  of 
two  coils  in  a  slot.  A  suitable  number  of  equalising  rings  of  large 
section  are  provided.  The  commutator  is  of  hard-drawn  high-con- 
ductivity copper,  and  is  insulated  with  mica.  Each  segment  was 
carefully  milled  to  the  correct  taper  before  being  built  in,  and  the 
whole  subjected  to  a  heavy  pressure  before  being  machined.  The 
brushes  are  of  carbon,  the  current-densitj-  at  full  load  being  about 
30  amperes  per  square  inch. 
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Before  leaving  the  works,  the  machines  were  subjected  to  severe 
tests,  and  the  excellence  of  their  performance  may  be  gathered  from 
the  following :  — 

For  the  12  hours'  full-load  run  at  530  volts  2,900  amperes,  the 
machines  were  coupled  up  in  the  usual  way  for  the  parallel  Hopkin- 
son  method,  the  losses  being  supplied  electrically  and    both   fields 
being  excited  from  an  external  source.     The  run  was  made  with  the 
generator  giving  the  full  rated  output  of  1,500  kw.,  correspond- 
ing to  about  14  per  cent,  overload  on  the  motor.     At  the  end  of 
12  hours'  continuous  run  at  this  output,  the  following  tempera- 
ture rises  were  observed  (by  thermometer)  :  — 

Rise  in  tempeniture  .ibove  surrounding  air. 

Motor. 
29-0'C. 


\n  tempeniture  i 
(ieneiator. 
29C. 
23C. 
21  C. 
31%'. 
28C. 


-Armature  core    

Armature  end  connections 

t'ommutixtor    

.Sliunt  coil.'*  

<-'i>inmutatioii  coils    

The  commutation  was  sparkless  throughout. 
In  the  efficiency  test  the  machines  were  coupled  up  as  before, 
and  the  following  results  were  obtained  :  — 


240°C. 
18 -ox;. 
24-5°C. 
32-5-C. 


(Jenerator.          Motor.' 

Volts 
common 
to  both. 

Amps, 
.supplied 
extern- 

Mean 

load. 
Kw. 

Efficiency 
of  each  ma- 
chine on 

Speed. 

Oen.    Field. iMotor.  Field. 

Amps.  Amps.  Amps.  Amjis. 

ally. 

menu  load. 

85-2 

740     23-9       842 

219 

532 

127 

420 

90-2  % 

85  0 

1,450     24-8     1,695 

20-8 

628 

172 

805 

93-4  % 

85  0 

2,250     27-3    2,560 

21 '9 

630 

266 

1,272 

94-0% 
95-8  % 
93'3% 
92-2% 

85-0 

2,970     291     3,360 

22-8 

630 

380 

1,675 

85  0 

3,700     311     4.220 

24-0 

629 

536 

2,096 

83-3 

4,600     33-4  1  6,320 

24-9 

529 

767 

2,570 

It  will  bo  noticed  that  besides  being  well  above  the  guaranteed 
fjguros  at  full  load,  the  efliciency  rcmainod  high  also  at  light  loads. 
The  maximmn  motor  current  of  5,.'!20  amperes  corresponds  to  an 
overload  of  HI  per  cent.,  and  there  was  only  a  trace  of  sparking.  In 
all  the  other  cases  the  commutation  wa<<  sparkless. 

A  thinl  tost  of  10  hours' duration  wa.s  also  carried  out  to  determine 
the  temperature  rises  on  overload,  the  following  results  being  ob- 
tained ; 

(ionciaioi  current     3,500  amperes.     Motor  curront  =  4,000  i\m|30ros. 

-Teni|)erature  rise-, 
(ionorntor.  Motor. 

Armiituro  core    36-5"C 326  (^ 

Cuumutjitor  21'6  C 32'0  t". 

Shuut  coiN 370-C 29'6C. 

ComniutJtt ion  coils    4l-5°C 67-0''C. 
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Thns,  on  nn  overload  of  39  per  cent,  on  the  motor  for  10  hours, 
the  only  parts  with  a  temperature  rise  higher  than  specified  for  the 
normal  load  of  2,900  amperes  were  the  comnmtation  poles.  The 
reason  for  the  lower  temperature  rises  on  the  motor  is  due  to  the 
(act  that  the  cool  air  was  delivered  to  the  motor  side  of  the  com- 
bination, and  the  generator  had  the  disadvantaf;e  of  receiving  air 
which  had  already  passed  the  motor.  In  calculating  the  temperature 
rise,  the  mean  air  temperature  was  taken,  and  this,  of  course,  handi- 
capped the  generator.  The  commutation  was  perfect  throughout 
the  test. 
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'                                         FROM    NO   LOAD    TEST 
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y^^'^                                      1                            I 
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J  i  \  Full  n  li 

Load. 
375  750  1,125  1.5uO  1.875  2.250 

Oi'tput  in  KilouattK. 

Fi.^  3. 

It  is  well  known  that  the  sum  of  the  no-load  losses,  plus  the 
additional  C-R  losses  due  to  the  load,  do  not  make  up  the  total 
power  lost  at  full  load,  but  the  extent  of  this  discrepancy  is  not 
generally  recognised,  and  has  led  lo  much  doubtful  practice  in 
specifying  efficiencies.  The  serious  nature  of  this  error  is  well  illus- 
trated in  Fig.  2,  in  which  the  upper  cutve  represents  the  total  losses 
as  given  by  the  Hopkinson  test,  and  the  lower  curve  the  total  losses 
as  obtained  from  a  no  load  test.  In  Curve  1,  Fig.  2,  half  the  losses 
supphed  from  external  sources  are  plotted  against  the  mean  load 
of  the  coupled  machine  as  found  from  the  Hopkinson  test.  The  dis- 


^    -0 


Fia.   4. — View  op  Co.m.mutator   E.n'd    of    Sik-Micns  Variable   Speed 

Motor. 

crepancy  in  the  efficiency  asjobtained  by  these  two  methods  is  very 
considerable,  as  may  be  gathered  from  Fig.  :!,  and  the  following 
table  :  — 


Load. 


50%  overload 
Full  load 

*  ., 

*  ,. 
i       „ 


Efficienej-  by 
Hopkinson  test. 

93-0  per  cent. 
94-0      „ 
940      ,, 
9  JO       ,, 
89-5      „ 


Etticieucy  by 
no-loiul  test. 


(Guaranteed 
efficiency. 


94'5  per  cent. 
950       ,, 
94-8       „ 
93-8       „ 
90-2      „ 


93  0  per  cent. 


In  view  of  the  fact  that  machines  are  sometimes  required  to  give 
their  full-load  current  with  a  verv  weak  field  (for  instance,  for 
Siemens-Ilgner  flywheel  converters'  for  colliery  winding,  where  a 
current  considerably  in  excess  of  full-load  current  may  be  required 
at  practically  zero  volts),  it  was  decided  to  test  these  machines  also 
in  this  direction.     The  test  was  a  short-circuit  test,  and  it  was 


observed  that  about  2  per  cent,  of  the  normal  shunt  current  was 
required  to  produce  full-load  armature  current,  and  about  3  percent, 
for  SO  pec  cent,  overload.  With  the  very  weak  fields  thus  produced, 
a  current  of  4, .'500  amperes  was  taken  from  each  machine  in  turn, 
and  the  commutation  was  quite  sparkless  with  fixed  position  of 
brushes.     This  current  corresponds  to  an  overload  of  ,5.5  per  cent. 

Another  machine  supplied  to  the  War  Department,  interesting  on 
account  of  the  fact  that  it  is  one  of  the  largest,  if  not  the  largest,  motor 
yet  made  with  as  wide  a  speed  variation  as  1  :  l>,  is  shown  in  Fig.  4. 
It  is  designed  to  give  lOOn.ii.p.  when  supplied  with  current  at  a 
pressure  of  500  volts,  the  speed  ranging  between  100  and  HOO  revs, 
per  min.  There  are  six  main  poles  and  an  equal  number  of  com- 
mutation poles.  As  will  be  gathered  from  the  illustration,  the 
motor  is  of  the  ventilated  type,  the  openings  being  covered  with 
gaaze.  The  speed  variation  is  obtained  by  shunt  control,  and  on 
test  the  motor  was  perfectly  stable  and  ran  absolutely  sparklessly 
under  all  working  conditions — from  no-load  to  100  per  cent,  over- 
load at  all  speeds.  Sparking  could  not  lie  detected  even  when  the 
brushes  were  tilted  on  to  their  sparking  edge,  and  a  test  more 
severe  than  this  can  scarcely  be  devised.  After  a  u  hours'  run  at 
full  load  and  350  revs,  per  min. — the  mean  speed  of  the  motor— the 
temperature  rise  nowhere  exceeded  37°F.,  and  after  six  hours'  full- 
load  run  at  the  highest  and  lowest  speeds  the  temperature  rises 
were  quite  within  normal  limits. 

The  efficiency  of  the  machine  at  full  load  is  some  88  per  cent, 
from  200  to  400  revs,  per  min.,  being  sHghtly  lower  at  the  extreme 
speeds.  In  view  of  the  unusual  nature  and  very  special  design  of 
the  motor,  this  efficiency  must  be  regarded  as  very  satisfactory. 


ELECTRICAL  EXHIBITS  AT  THE   FRANCO  BRITISH 
EXHIBITION.— I. 

Although  somewhat  late  in  completion,  the  collective  exhibit 
organised  by  the  London  electric  supjjly  companies  now  serves 
very  well  to  draw  attention  to  the  many  uses  of  electricity  for 
domestic  purposes.  The  companies  have  secured  an  excellent 
position  for  their  display  in  the  Machinery  Hall,  the  more  so 
as  it  is  adjacent  to  the  stand  where  the  gas  industry  is  demon- 
strating the  corresponding  benefits  arising  from  the  adoption 
of  gas  for  illuminating,  heating  and  cooking  purposes.  In  this 
connection  the  public  are  informed  by  a  placard,  prominently 
displayed  on  the  latter  stand,  that  the  relative  costs  of  lighting 
by  gas,  by  osram  lamps  and  by  carbon  glow  lamps  are  £7,  £21 
and  X55  respectively,  although  those  responsible  for  the  placard 
do  not  display  the  basis  of  the  calculation  by  which  these 
results  have  been  arrived  at. 

Turning  to  tlie  exhibit  of  the  electric  supply  companies, 
this  consists  ol'  a  reception  room,  at  one  side  of  the  central 
passage  traversed  by  the  visitor  to  the  Machinery  Hall,  faced 
by  a  model  house,  furni.shed  by  Messrs.  Waring  A-  Gillow, 
consisting  of  a  hall,  dining  room,  drawing  room,  bedroom, 
nursery  and  kitchen.  A  small  card  on  one  of  the  walls  informs 
the  public  that  the  annual  cost  of  lighting  such  a  house  by  the 
methods  displayed  amounts  to  only  £6,  with  current  at  .5d.  per 
unit.  Metallic  filament  lamps  are,  of  course,  largely  in  evi- 
dence, and  will  be  referred  to  later.  A  view  of  the  entrance 
to  the  model  house  is  given  in  Fig.  1. 

Electric  fans  are  very  prominent,  whilst  electric  radiators 
and  an  electrically-driven  sewing  machine  are  also  noticeable. 
It  is,  however,  in  the  kitchen  that  the  greatest  interest  is 
centered.  Here  demonstrations  of  electrical  cooking  are  given 
from  i  p.m.  to  G  ii.m.  daily,  and  its  many  advantages,  as  re- 
gards convenience  and  cleanliness,  explained,  whilst  Messrs. 
Electromotors  show  a  lioot  polisher,  a  knife  cleaner  (capacity 
1,000  knives  per  hour)  and  a  silver  polishing  machine,  all 
electrically  driven. 

The  cooking  table,  wbioli  is  e.\liibited  by  Messrs.  Rasiileich  Phipi'S 
&  Co.,  of  147,  Oxford-street,  W.,  anil  which  we  illustrate  in  Fig.  2,  re- 
places the  usual  kitchen  range,  and  does  away  with  all  coal  or  gas 
stoves.  It  consists  of  a  number  of  (-ircuits,  each  controlled  by  two 
switches,  giving  three  degrees  of  heat— one-third,  two-thirds  and  full  — 
pilot  lamps  being  arianged  to  show  which  circuits  are  in  use,  .mil  in 
order  to  do  awaj'withall  loose  flexible  cordsthe.se  latter,  when  out  of  use, 
automatically  fly  hack  into  the  frame  of  the  apparatus,  leaving  only 
the  plugs  visible,  .so  tb.at  it  is  impossible  to  damage  the  Hcxibles.  Fuses 
for  the  various  circuits,  togethei'  with  main  switch  luid  cnt-outa, 
are  mounted  in  two  reires.ses  above  the  switchboard,  and  an  ammeter, 
showing  the  total  amount  of  current  in  use  at  anytime,  is  provided. 

In  addition  to  the  above-mentioned  circuits,  which  are  iiitetided  lor 
use  with  frying-pana,  saucepans,  kettles,  &c.,  there  is  provided  an  elec- 
trical oven  (''Prometheus  "  type)  on  an  entirely  new  principle  and  the 
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first  of  its  kind  ever  constructed,  in  which,  on  account  of  the  high 
temperature  obtainable  in  the  new  form  of  electrical  element  used, 
roasting-  and  baking  are  said  to  be  performed  with  verv  much  less  ex- 
penditure of  current  than  has  hitherto  been  required.  The  resistances 
employed  in  the  oven  are  run  at  bright  red  heat,  anr)  are  said  to  be 
unaffected  if  co\ered  with  water  when  in  that  condition.  Also  it  is 
able  to  stand  over-running  to  the  extent  of  100  per  cent.  The  various 
regulating  switches  and  pilot  lamps  in  this  instance  form  a  part  of  the 
oven,  rendering  it  entirely  self-contained  and  suitable  for  fixing  in  a 
kitchen  quite  apart  from  the  other  portion  of  the  cooking  table. '^ 

On  the  top  of  the  oven  is  fitted  a  cooking  hot  plate,  a  grill  and 
a  toaster  (said  to  be  the  first  eflacient  and  practical  electrical  toaster 


presentative  of  the  supjily  companies  furnishes  any  information  de- 
sired by  visitors,  and  pamphlets  and  price  hsts  are  conspicuously  dis- 
played. Display's  by  individual  exhibitors  are  situated  in  this  recep- 
tion room.  Thus,  an  electric  punkah,  to  reproduce  exactly  the  effect 
of  the  hand-operated  one,  is  suspended  near  the  entrance  and  is  shown 
by  Messrs.  Bergtheil  &  Youxo.  An  electric  piano  plays  in  one  corner 
of  the  room,  and  fans  are  situated  on  several  tables  and  attached  to 
the  ceiling.  The  electrical  installation  has  been  carried  out  by  Messrs. 
Leonard  it  Co.,  of  4,  Soho-street. 

The  artificial  lighting  of  the  room  is  provided  by  an  arc  lamp  in  the 
centre  and  metallic  filament  lamps  of  Edison  &  "Swax  manufacture, 
these  being  50  volt  lamps  run  in  series  of  two.     This  firm  are  supply- 
ing 25  c  p.  metal  lamps  for  ICO 
volts    and    16  c.p.    lamps    for 
burning  on  50  volt  circuits. 

Among  the  show  cases  which 
attract  attention  are  those  of 
A.  P.  LrNDBEKf;  &  Co.,  con- 
taining switches,  fittings,  &c.; 
Reaso.v  Mfi:.  Co.,  meters  and 
testing  instruments  :  Lo.sDOX 
Decorative  Metal  Works, 
ornamental  switchplates,  &c.; 
SrNBEAii  Lamp  Co.,  various 
tyjies  of  incandescent  lamps  ; 
BiBMixcHAM  Guild  ofH.\xdi- 
craft:,  electric  fittings ;  and 
Slessrs.  VERixr,  fittings  and 
'•Astonlite." 

Not  the  least  interesting  of 
these  exhibits  are  the  "Sun- 
beam '■    metal   lamps,    which 
that  compan}'   are   to  shortly 
place       upon      the       market. 
Theseare  exhibited  by  them  for 
high  and  low-voltage  circuits, 
the  former  being  seen  hanging  from  brackets  in  the  reception  room. 
The  high-volUge  lamps  of  about  55  c.p.  are  burning  on  a  220  volt  cir. 
cuit  at  an  efficiency  of  1-35  watts  per  candle-power,  whilst  the  low- 
voltage  lamps  are  running  at  an   efliciency   of   about   1-2  watts  per 
candle-]jower  with  a  candle-power  of  30.     The  filaments  are  strong  and 
likely  to  bear  fair  usage  in  transit,  which  claim  is  fully  borne  out  by 
the  lamps  themselves,  which  arrived  at  the  Exhibition  without  anv 
S|3ecial  packing. 

We  understand  that  the  company  are  at  present  erecting  a  special 
factory  for  the  production  of  these"  metal  lamps,  and  will  be  able  to 
meet  the  demands  of  the  coming  s;ason.     They  are  also  prepared  to 


Fig.   L — View  of^Estra^ce  to  the  Model  House  erected  for  the  London  Supply  Companies.  "^ 

ever  exhibited),  all  fitted  with  the  new  high- temperature  elements  as 
used  in  the  oven.  A  small  boiler,  fitted  with  tap,  enabling  a  supply  of 
hot  water  to  be  obtained  at  any  momeni,  completes  the  outfit.  A 
canopy  is  fitted  over  the  cooking  table  which,  by  means  of  a  small 
Blackman  fan,  provides  for  the  efficient  ventilation  of  the  kitchen  and 
prevents  any  smell  of  cooking  penetrating  to  other  portions  of  the 
house.  The  space  under  the  cooking  table,  as  will  be  seen  in  the 
illustration,  is  pro\ided  with  a  rack  for  holding  saucepans,  &c.,  «hen 
not  in  use. 

The  utensils  shown  in  the  kitchen  suitable  for  use  with  the  above 
store  comprise  stewpans,  saucepans,  frying-pans,  omelette-pans.kettles 
porringers,  potato  steamers,  cotfee-makers,  hot- 
plates, steam  cookers,  brazing-pans  and  fish- 
kettles.  A  spacious  hot  cupboard  for  warming 
plates  and  dishes  and  keeping  food  hot  is  aI.~;o 
fitted,  and  electric  irons  of  various  shapes  and 
sizes  are  shown  in  actual  0[)eration.  Should  the 
necessarj'  space  be  available,  it  is  intended 
also  to  show  an  electrical  plate  and  dish  washer. 
In  connection  with  the  demonstrations  of 
electrical  cooking,  which  will  be  given  through- 
out the  run  of  the  Exhibition,  the  chief  |>oints 
to  which  attention  will  be  drawn  are  the  ease 
of  operation,  absolute  cleanliness,  perfect  con- 
trol of  heat  giving  certainty  of  results,  the  en- 
tire absence  of  any  noxious  fumes  which  are 
found  so  great  a  drawback  to  the  use  of  gas 
stoves  for  conking,  and  the  complete  freedom 
from  the  unhealthy  and  unj)lca.sant  heat  attend 
ing  cooking  by  means  of  a  coal  range. 

In  addition  to  the  above  ap|mratus  in  the 
kitchen,  various  other  domestic  utensils  are 
shown  in  the  various  rooms,  lus follows:  Hall, a 
small  hat-iron  and  a  cigar-lighter :  dining 
room,  a  hot-])late  and  a  kettle  ;  drawing  room, 
an  afternoon  tea  kettle  and  a  foot  warmer  ; 
bedroom,  a  })e(l  warmer,  a  bed  foot-warmer,  a 
curling  tongs  heater,  a  particularly  small  and 
convenient  form  of  hair  dryer,  a  shaving  pot, 
kettle,  hot- water  jug,  und  a  form  of  immersion 
heater  uscfl  for  hwiting  water  direct  ly  in  (he 
wfwli  hand  basin  or  jug;  nursery,  a  milk  bottle 
steriliser,  a  flatiron  and  a  kettle.  Electric 
radiators  of  various  designs  for  warming  rooms 
are  aUo  sliown,  besi<les  electric  glue  pots  and 
medical  st»;iili.sers. 

It  should  he  noted  that  the  kitchen  arrangements,  having  been  in 
stalled  with  a  Hpc<'ial  view  to  giving  u  thoroughly  ecimplote  dcmnn- 
stration  of  electrical  cooking  in  all  itx  branches,  arc  far  mure  extensive 
aiul  elaborate  than  woul<l  be  in  any  way  ne'Jcs.Mai-y  for  a  house  of  the 
size  shown,  the  accommodation  provided  being  ample  for  cooking  for 
30  iiersons. 

Ah  dcmonstratlnK  t'le  moderat*  cost  of  the  current  uso<l  by  Iho 
various  ulcnsils.  we  may  mention  that,  with  a  supply  of  eiuTgy  at  111, 
|K;r  unit,  an  cluitrie  iron  can  be  U"cd  for  |d.  |ipr  fiour,  or  b  pMits  of 
water  can  bo  boiled  for  about  'd.,  whilst  live  do/,cn  breakfast  omelettes, 
each  requiring  two  mimitcs,  inn  fie  cooked  for  Id. 


In  the  reception  room  to  which  wo  linvo  previously  rcferi-ed,  ft  rc- 


Fk!.  2, — View  of  Cohkinu  Taiu.k  and  ()vi:n  sirriiKii  iiv  Mi:ssiis.  |{  \sni  kiopi  I'niris  it  Co. 
IN  connection  w  itii  the  CoMiirsED  Kxiiiiut  of  the  Losuon  Ei.kctuii  itv  .Si  rnv  Compaxiks. 

Lruaiantoc  the  lamps  against  infringement,  as  they  arc  working  under 
liconre  of  the  Woslinghoiiso  patents. 

Itounil  the  exterior  of  the  model  house  and  reception  room  a  luim- 
lier  of  electrical  inaiuifactiirers  occupy  stands.  Among  the.io  that  of 
the  Edison  A  Swan  Umted  Ei.kctric  Lioiit  Co.  occupies  a  corner 
position  at  the  right  of  the  onliancc  of  the  Information  l^urcnu. 
I'rominent  in  this  diplay  is,  of  course,  the  exhibit  of  the  royal  Kdiswati 
I'arbon  and  metal  lilamcnt  lamps,  which  are  shown  not  only  in  every 
I'oni-eixable  form  and  shapi'  and  for-  OM'i-y  possible  pur|)Ose,  but  also 
in  the  vai-ious  stages  of  manufaet  ore.  These  |M>sstvssing.  as  thc\-  do, 
such  gieat  intcn'st,  owing  to  the  lirm  having  been  the  original 
|«>t*ntoes  and  inventors  of  the  ineaiidesccnl   electric  lamp,  are  the 
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chief  iittiucdoii  on  the  stniul.  It  is  interesting  to  learn  that  the  whole 
of  the  lamps  used  l>y  the  Exhibition  authorities,  totalling  several  hun- 
dr«l  thou;«in(l.  have  been  supplieil  by  thistinn. 

It  is  doubtful,  however,  whether  more  interest  is  not  taken  by 
visitors  in  the  Ediswan  arc  lamp,  burnini;  with  pure  carbons  and 
iriTing  a  light  the  spectrum  of  which  is  said  to  be  identical  with  that 
of  pure  daylight.  This  lamp  is  used  for  illuminating  the  Information 
Bureau.  Fittings  are,  of  course,  exhibited  in  great  profusion,  from 
pendants  and  brackets  to  artistic  standards. 

The  engineer  will  be  more  attracted  Viy  the  exhibit  of  switchgear, 
especinllv  by  that  portion  which  deals  with  the  firm's  new  |)atents  for 
quick  makeand-break  action.  The  Ediswan  circuit-breaker,  a  notice 
of  whi::h  has  already  appeared  in  our  coUnniis,  is  also  shown,  together 
with  the  new  tvpe  of  branch  switch — the  "  Phlatta  " — which  is  in  use 
in  the  Exhibition  itself,  particularly  in  the  reception  room  and  the 
electric  bungalow,  where  it  is  fitted  throughout.  A  large  show  case 
promincntlv  displayed  contains  a  complete  range  of  Ediswan  instru- 
ments, from  the  large  central  station  type  down  to  the  small  pocket 
cell  testiii"'  voltmeter.  A  large  amount  of  business  should  be  done  in 
the  installation  of  horse-power  meters,  which,  calibrated  for  direct 
readinf,  show  the  output  of  a  macliine  at  a  glance  ;  the  economy  re 
sultin"  in  the  use  of  these  will  be  obvious,  and  will  certainly  repay  the 
small  initial  outlay  in  a  very  small  time. 

At  the  present  moment  station  engineers  will  lie  most  interested  in 
the  ne*'  Ediswan  auto-transformers,  which  are  prominently  shown  on 
this  stand,  it  being  claimed  for  them  that,  not  oidy  are  the  no-load  losses 
very  small,  but  the  power  factor  is  extremely  high,  being  099  at  three- 
quarters  and  full  load. 

The  Stk.vkn  Eleitkic  L.vmi"  Co.,  of  17,  Victoria-street,  S.W., 
have  an  interesting  exhibits  of  their  English-made  "  Leuconium  " 
metallic  filament  lamps,  specially  illustrating  the  use  of  these  high 
elficiencv  iam|)S,  consuming  as  thev  do  oidy  .ibout  1\  watts  per  English 
c.p.  on  a  220  volt  circuit.  The  particular  lamps  shown  are  what  they 
term  their  "  Nevaout  "  series  lam[)S,  these  being  all  fitted  with  a  special 
automatic  fuse  in  the  cap  of  the  lamp,  and  a  substitutional  carbon 
resistance  in  the  bulb,  so  that  used  in  series  the  failure  of  one  lamp 
does  not  entail  the  extinguishing  of  the  whole  group  as  in  ordinary 
series  lighting,  but  with  this  device  the  circuit  is  automatically  main- 
tained through  the  carbon  resistance  until  a  new  lamp  is  put  in  place 
of  the  broken  one.  Their  exhibit  consists  of  a  5  light  electrolier  fitted 
with  4  lamps  of  44  volts — the  fifth  point  being  occupied  by  a  double 
tubular  fitting,  each  tube  being  for  22  volts,  the  total  making  the  220 
volts  used  on  the  circuit.  They  also  show  a  3  light  bracket,  each  point 
being  74  volts,  and  in  this  case  the  two  outer  lamps  are  of  bulb  form 
whilst  the  centre  point  is  a  3  tube  cluster.  Below  this  are  two  3  light 
brackets  with  all  six  points  wired  in  series  and  consequently  smaller 
c.p.  at  each  [xjint.  There  are  two  stnall  standards  illustrating  the  use 
of  S5  volt  lamps  4  in  series  on  220  volts,  one  being  fitted  with  ordinary 
bulb  form  lanijis.  the  other  with  their  special  tubular  form  in  clusters 
of  three.  The  Stearn  Electric  Lamp  Co.  make  a  great  point  of 
the  utility  of  this  device  for  street  lighting,  for  which  purpose,  wheie 
it  is  desired  to  have  a  yet  larger  spread  of  light,  they  are  prepared  to 
supply  a  10  tube  fitting  and  to  demonstrate  this  they  have  fitted  up  an 
onlinary  street  gas  lantern  adapted  for  use  with  electric  light  on  this 
system. 

SONS  CONSIDERATIONS  ON  THE  DESIGN  OF  A 
GENERATING  STATION.* 

BY  H.  RICH.\EDSON. 
(Cliief  Electrical  Eog:ineer,  Dundee. ) 

The  author  is  bound  by  the  licnits  of  a  short  Paper  to  mainly  con- 
sider a  special  type  of  plant,  while  only  touching  lightly  on  others. 
Therefore,  the  plant  to  be  discussed  will  be  a  steam  turbo- alternator 
system  with  extra-high-pressure  alternating  supply,  this  giving 
greater  choice  of  sites.  In  most  large  towns  near  rivers  or  estuaries 
the  railways  ran  very  near  the  water,  therefore,  sites  near  the  water 
possess  a  double  advantage.  Unfortunately,  when  such  land  is  to 
be  had  at  a  reasonable  price  it  is  usually  found  to  be  filled-in  or 
raade-up  land,  reclaimed  within  a  comparatively  recent  period. 
Therefore,  viewed  from  a  foundation  standpoint,  it  is  always  very 
bad,  unreliable,  and  in  many  cases  contains  the  potentialities  of 
chemical  actions  which  will  cause  the  authorities  grave  distress  ere 
long  with  regard  to  all  pipes,  cables.  &e.,  which  have  been  laid  in 
the  ground,  if  they  are  not  specially  and  expensively  protected. 
The  problem  of  securing  foundations  giving  a  maximum  of  stability 
with  a  minimum  of  cost  is,  however,  an  interesting  point  in  connec- 
tion with  such  sites,  and  much  could  be  said  thereon. 

First  of  all  the  cheapest  system  is  the  construction  of  a  large 
floating  or  raft  foundation.  The  commonest  method  was  to  use  a 
plain  concrete  raft  of  considerable  thickness,  but  there  are  very  few 
cases  where  this  has  not  developed  cracks,  and  unequal  settlement 
of  Buperstnictures  has  occurred.  Many  such  rafts  have  been  rein- 
forced with  old  tramway  rails,  but  with  little  improvement. 

Next,  as  wood  piles,  particularly  in  such  grounds  as  the  above, 
are  liable  to  rapid  deterioration,  the  tendency  in  view  of  the  ex- 
perience obtained  latterly  is  to  make  use  of  reinforced  concrete 
in  the  construction  of  piles.  If  carefully  and  properly  escuted 
no   better   foundations    can    he   made,   taking    into    consideration 

*  Paper  (slightly  abbreviated)  read,  on  Thursday,  .July  2nd,  at  the 
Convention  of  the  Incorporated  Municipal  Electrical  Association. 


maximum  stability  with  minimum  weight  and  cost.  There 
are,  of  course,  many  different  systems  of  reinforcement  and 
sketches  showing  typical  construction  are  given  in  the  Paper. 
This  subject,  however,  can  be  but  lightly  touched  upon,  though 
the  following  notes  may  be  of  interest.  In  very  bad  made-up 
ground  containing  much  silt,  with  distances  of  2.")  ft.  to  .3.')  ft. 
to  rock,  a  safe  load  of  60  tons  may  be  allowed  on  any  well- 
constructed  pile.  In  connection  with  the  driving  of  these  piles  it  is 
often  specified  that  a  weight  equal  to  2  tons,  falling  8  ft.,  is  to  be 
used,  giving  a  specified  maximum  amount  of  set,  such  as  ]  in.  for  10 
blows,  before  driving  is  stopped.  The  author  is  of  opinion  that  this 
results  in  a  needlessly  severe  blow  in  ordinary  practice,  the  change 
of  velocity  on  impact  being  too  great,  resulting  in  damage  to  the 
heads  of  the  piles,  and  causing  much  extra  work  and  inconvenience. 
Piles  should  not  be  driven  until  from  .50  to  60  days  old  at  least.  Even 
longer  than  this  should  beallowed  for  the  concrete  to  set  if  possible. 

Buildings. — The  advantages  of  reinforced  concrete  construction 
may  be  carried  beyond  the  actual  piling,  as  it  can  be  used  to  make 
a  strong  and  light  raft  or  floor  over  the  heads  of  the  piles  and 
monolithic  with  them,  forming  a  very  complete  and  stable  founda- 
tion for  the  supeistructure.  It  lends  itself  to  easily  and  cheaply 
conforming  to  the  exigencies  of  the  plant  as  regards  differences  in 
level  of  floors  and  foundations.  As  regards  superstructures  they 
may  be  subdivided  into  the  following  classes  of  buildings  :  (11  Pirick 
or  stone  entirely,  ('2)  reinforced  concrete,  (o)  steel  skeleton  with  light 
brickwork  tilling,  (4)  steel  skeleton  and  corrugated  iron  walls  and  roof  s. 

With  regard  to  (1),  such  a  building  is  unnecessarily  heavy  and 
expensive,  and  is  the  form  generally  used  when  an  architect  is 
allowed  carte  blanche.  The  heavy  burden  of  capital  expenditure 
unnecessarily  carried  by  many  stations  has  undoubtedly  been  largely 
contributed  to  by  such  useless  extravagance  further  a2gravated  in 
many  cases  by  equally  useless  and  more  sinful  ornamentation.  The 
author  strongly  recommends  engineers  to  checV  with  a  firm  hand 
this  tendency  of  their  architects,  unfortunately  often  receiving 
public  approbation  at  the  time  owing  to  the  usual  municipal  cry  of 
providing  "  something  worthy  of  the  town." 

With  reference  to  reinforced  concrete  superstructures,  the  author  is 
strongly  of  opinion  that  they  are  not  eminently  suitable  for  the  re- 
(piirements  of  electrical  generating  stations.  They  are  not  cheaper 
than  the  style  of  building  above  referred  to,  the  stability  is  in  no 
way  superior,  and  while  certainly  lighter,  considerable  inconvenience 
IS  met  with  in  the  fact  that,  once  up.  the  design  cannot  be  inter- 
fered with  in  the  way  of  alterations  without  prohibitive  cost.  Also, 
so  much  depends,  apart  from  the  value  of  the  system  itself,  on 
highly  skilled  and  expensive  supervision,  and  one  weak  part  in- 
volves such  heavy  consequential  damage.  In  the  complication 
necessary  for  superstructures  as  distinct  from  foundations,  small 
but  important  weaknesses  are  apt  to  creep  in  almost  beyond  detec- 
tion, however  vigilant  the  inspection,  or  however  good  the  work  of 
designers  or  contractors  may  have  been. 

Coming  now  to  the  composite  building,  consisting  of  a  steel 
skeleton  filled  in  with  light  brickwork,  this  appears  at  the  present 
time  to  be  the  most  perfect  system  of  building,  giving  as  it  does  a 
minimum  of  cost  and  weight  when  considered  in  connection  with  its 
probable  life,  reliability,  strength,  adaptability,  neatness  and  appear- 
ance. If  the  insides  of  the  buildings  are  to  be  lined  for  the  sake  of 
cleanliness,  the  author  is  of  opinion  that  opalite  or  crvstopal  tiles 
are  very  much  superior  in  appearance,  cleanliness  and  expense  to 
the  ordinary  glazed  brick.  The  author  also  makes  a  plea  for  a 
clean  and  brighter  boiler  house. 

A  very  great  deal  can  be  said  in  support  of  corrugated  iron  build- 
ings throughout.  It  is  merely  a  question  of  putting  their  shorter 
life  and  more  expensive  upkeep  against  the  considerable  difference 
in  price.  In  most  cases  the  steel  skeleton  building  with  corrugated 
iron  walls  is  the  right  form  to  use  if  the  locality  of  the  generating 
station  does  not  require  iesthetic  consideration. 

Chimneys. — The  engineer  has  the  choice  of  three  main  types — 
viz.,  brick,  reinforced  concrete  and  steel.  All  the  pecuharities  of 
brick  chimneys  are  well  enough  known,  and  providing  that  grea', 
care  is  taken  to  spend  some  weeks  after  the  work  is  finished  in 
gradually  heating  up  the  chimney,  there  is,  perhaps,  nothing  to  beat 
it.  The  imsightly  and  apparently  dangerous  cracks  are  more  often 
due  to  bad  treatment  than  to  faulty  design  or  settlement. 

An  interesting  modern  development  is  the  reinforced  concrete 
chimnev.  The  author  had  occasion  to  go  very  carefully  into  the 
merits  of  this  form  of  construction  and  came  to  the  conclusion  that 
there  is  a  good  deal  to  ba  said  for  it, because,  owing  to  the  simplicity 
of  form,  the  before-mentioned  disadvantages  of  reinforced  concrete 
should  not  have  an  opportunity  of  attaining  importance.  Two  of 
the  firms  which  have  built  most  of  the  reinforced  concrete  chimneys 
in  existence  were  of  opinion  that  such  chimneys  wovild  stand  a  tem- 
perature at  the  base  of  1,!J00°F.  without  harm  or  deterioration,  and 
claim  that  the  usual  fire-brick  lining  is  imnecessary  as  they  are 
mostly  built  up  with  a  separate  internal  concrete  shell  extending 
part  of  the  way  up. 

The  author  was  surprised  to  find  that  in  comparing  steel  chim- 
neys with  brickwork  the  result  is  so  very  doubtfully  in  favour  of  the 
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Bteel  chimney.  Dealing  with  chimneys  from  120  ft.  to  200  ft.  high, 
the  steel  chimney  equals,  and  in  some  cases  exceeds,  in  cost  the 
brick  one,  if  the  foundations  are  excluded,  but  as  so  many  modern 
generating  stations  are  built  on  very  bad  ground,  the  foundations 
have  to  be  particularly  good  in  both  cases,  so  that  the  lower  cost  of 
foundations  for  the  steel  chimney  is  not  in  any  proportion  to  its 
comparative  Ughtness.  On  inquiry  from  several  users  of  steel  chim- 
neys, it  was  found  that  their  cost  of  upkeep  is  quite  a  considerable 
item,  if  they  are  maintained  in  a  reliable  condition.  The  following 
are  examples  of  comparative  costs  : — 

Height  and  diameter   220ft.  bv  11  ft.      80ft.  bv9tt. 

Brick  chimney   £1,550         £400 

Concrete  chimney 1,300        470 

Steel  chimney    1,460        450 

In  reference  to  chimneys  generally,  the  great  importance  oi  a 
smooth  interior  is  often  lost  sight  of. 

Types  of  Plant. — There  is  very  little  choice  left  us  under  the 
present  conditions  in  this  country,  and  as  water  power  in  any  quan- 
tity is  very  rare,  the  case  is  limited  to  the  consideration  of  gas  or 
steam-driven  prime  movers.  Being  anxious  to  put  in  most  up-to- 
date  plant,  and  attain  the  best  possible  results  in  the  supply  of 
cheap  power,  the  author  was  very  desirous  of  using  gas  engines  in 
connection  with  a  new  power  station,  and  made  most  detailed  and 
careful  inquiries  from  owners  and  engineers  who  were  using  such 
engines  of  modern  types.     The  inquiries  were  limited  to  the  larger 


and  in  comparing  it  with  the  water  tube  boiler  it  appears,  in  the 
author's  opinion,  to  fall  behind  the  latter  for  the  following  reasons  : — 

First  cost  (taking  into  consideration  the  ample  economiser  plant 
necessary  for  equal  economy).  Space  occupied  and  cost  of  such 
space.  The  extreme  difficulty  of  making  a  good  boiler  house  ar- 
rangement of  Lancashire  boilers  to  fit  in  with  a  good  engine  room 
lay-out  of  steam  turbines.  Inferior  combustion  chamber  giving  less 
control  over  the  smoke  problem  and  limitations  in  the  choice  of 
mechanical  stoker.  More  inefficient,  complicated  and  expensive 
arrangement  of  piping,  partly  owing  to  the  larger  number  of  units 
required. 

There  are  several  well-known  types  of  water-tube  boilers,  all  of 
which  are  practically  equal  in  first  cost  and  efficiency  under  test 
conditions,  so  that,  as  far  as  economical  coal  bills  have  to  be  con- 
sidered, it  matters  little  which  of  the  best  types  be  chosen ;  but  it 
behoves  the  engineer  to  look  further  than  the  merely  efficient  design 
of  the  boiler  and  first  cost.  The  type  of  boiler  should  be  chosen 
after  careful  consideration  of  the  following  points : — 

Size  of  boiler  and  space  occupied.  Arrangement  and  size  of  grate 
and  size  of  combustion  chamber  in  relation  to  the  quality  of  coal  dic- 
tated by  local  conditions.  Adaptability  to  a  practicil  and  efficient 
arrangement  of  superheater.  Simplicity  in  arrangement  of  tubes. 
Ease  of  inspection.  Accessibility  and  cost  of  cleaning.  Liabihty 
to  priming.     Cost  of  repairs  and  maintenance. 

In  view  of  the  above,  the  conditions  of  manufacture  under  which 
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units  and  latest  installations.  The  results  were  extremely  disap- 
pointing, in  that  by  a  largo  majority  opinions  were  unfavourable, 
principally  on  the  grounds  of  unreliability,  cost  of  upkeep,  space 
occupied,  first  cost,  and  the  inability  to  meet  sudden  overloads  o 
short  duration.  This  being  so,  the  question  was  reduced  to  the 
consideration  of  the  reciprocating  steam  engine  versus  the  steam 
turbine. 

On  inquiry  there  seemed  to  bo  no  doubt  as  to  the  superior 
efficiency  of  the  steam  turbine,  but  in  view  of  the  common  accusa- 
tions of  high  cost  of  upkeep  and  liability  to  breakdown,  visits  were 
iiade  to  several  turbine  plants  in  the  country,  and  the  result  was 
distinctly  in  favour  of  tho  turbine  on  all  points,  and  as  regards 
reliability,  the  vertical  impulse  typo  was  cijual,  if  not  superior,  to 
tho  horizontal  reaction  typo.  One  noticeable  thing  in  all  stations 
whore  botli  reciprocating  and  turbine  plants  were  installed  was 
the  fact  that  tho  turbines  were  running  and  doing  tho  brunt  of  the 
work  and  the  reciprocating  plant,  where  possible,  was  standing  idle. 
This  was  liy  no  means  duo  to  any  difficulty  in  stopping  and  starting 
the  turbines,  but  entirely  to  their  superior  efficiency  and  lower 
repairs  cost. 

tlcncralion  nf  .sVmihi.— Under  this  head  fall  to  be  considered  for 
the  larger  electric  stations  only  two  classes  of  boilers— viz., 
tho  shell  type  (with  ample  economiser  plant)  and  the  water  tube 
l.vpe.  Of  course,  both  of  tlicse  classes  can  again  be  considerably 
fubdivided,  but  without  doing  so  most  engineers  pioHont  will  agree 
that  a  well-designed  T.ancaHhire  boiler  is  about  the  best  of  its  type. 


the  boiler  is  made,  the  standing  responsibility  and  reputation  of 
the  firm  who  make  the  boiler,  the  ease  and  speed  with  which  stan- 
dard parts  can  be  got  for  repairs  and  maintenance  arc  very  serious 
considerations  which,  in  the  author's  opinion,  should  go  a  very  long 
way  in  settling  the  particular  plant  to  be  used,  as  such  matters 
have  a  very  important  bearing  indeed  upon  the  total  commercial 
efficiency  of  the  plant,  even  though  the  mere  test  efficiencies  may 
point  to  another  deduction. 

As  regards  working  pressure  for  reaction  turbines  a  commercially 
high  and  ijuitc  successful  efficiency  is  obtained  with  working  pres- 
sure of  fidin  160  111.  to  '200  Hi.  per  sijuare  inch,  with  a  minimum  of 
practical  difficulties.  As  regards  superheat,  however,  the  author  is 
of  opinion  that  in  order  to  avoid  any  working  dilliculties  and  secure 
Ht  the  same  time  a  maxiiiium  reliable  elhcioncy  the  amount  of 
su))erhoat  should  be  that  necessary  to  attain  a  working  teinperaturo 
of  .'lOO  I''.  While  the  elticioney  of  tho  separately  fired  superheater 
is  undoubtedly  lower  than  that  of  a  couibinod  superheater,  yet  it 
has  a  great  advantage  in  'he  possibility  it  holils  out  of  maintaining 
a  regular  superheat  at  all  loads.  This  is  neiitialised  by  the  extra 
space,  attention  reiiuired,  and  mulliplication  of  pipes  and  valves. 

/!,'(cinii»M»(/-.v.  -The  dovclopmont  of  the  water-tube  boiler  has  un- 
doubtedly rendered  tho  inslalliition  of  those  vahmblo  adjuncts  of  less 
iiiiportanco,  and  in  particular  whore  cheap  coal  is  being  used  they 
have  a  dilliculty  In  jusiifving  their  extra  cost.  At  tho  same  lime 
the  author  recognises  that  in  connection  with  turbine  plants,  whore 
the  condensed  water  is  at  such  a  low  teinperaturo,  llioy  have  their 
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uses  in  protecting  the  boilers  from  the  well-known  bad  effects  of  a 
eold  feeil.  Under  ordinary  circumstances  economiscrs  should  be 
pat  in  and  careful  attention  f^iveii  to  their  position  and  size  to  give 
the  best  results  from  tlie  commercial  rather  than  the  strictly  toch- 
oical  point  of  view. 

lirickirorh-  Si-llini/s. — The  settings,  both  in  detail  and  arrange- 
ment, do  not  always  receive  that  strict  attention  which  is  their  due. 
So  far  as  their  arrangement  is  concerned,  the  principal  rule  to 
follow  is  to  design  the  settings  as  compact,  stable  and  accessible  as 
possible,  and  to  shorten  the  lengths  of  all  Hues  and  passages  to  an 
irreducible  minimum,  giving  good,  sweeping  smooth  curves  at 
every  change  in  area  or  direction.  To  reduce  the  loss  of  heat  by 
radiation  is  an  additional  reason  for  compact  design,  .\lthough  the 
loss  by  radiation  appears  comparatively  small  in  ordinary  boiler 
tests,  it  must  be  borne  in  mind  that  such  tests  are  usually  made  at 
or  near  full  load,  and  that,  therefore,  a  constant  loss  like  that  of 
radiatioi.  assumes  a  much  greater  importance  in  the  practical  case 
of  an  ordinary  generating  station.  Two  practical  devices  suggest 
themselves  in  this  connection;  one  is  to  build  the  settings  with  hol- 
low walls,  packing  the  cavities  with  a  suitable  non-conducting  sub- 
stance, and  another  to  face  the  outside  with  glazed  bricks.  As 
an  example  of  loss  of  temperature  that  may  take  place  due  to  the 
above  causes,  the  author  may  mention  a  case  with  which  he  is  well 
acquainted.  The  econoniiser  is  separated  from  the  boilers  by  a  flue 
about  50  ft.  long,  and  although  the  brickwork  of  the  latter  is  in 
good  condition  there  is  a  dilference  in  temperature  of  the  gases  in 
this  tlue.  measured  at  two  points  4o  ft.  apart,  of  100"F. 

Builtm  fittings,  particularly  dampers,  must  be  carefully  designed 
with  a  view  to  freedom  from  sticking  in  workmg,  due  either  to  their 
position,  settling  of  brickwork,  expansion  or  contraction.  Instead 
of  being  as  rough,  as  they  often  are,  they  should  be  most  carefully 
fitted,  .\rrangements  should  be  made  to  stop  the  leakage  usually 
CiDiidered  inseparable  from  dampers.  The  best  cure  for  this  is 
the  use  of  butterfly  dampers.  Expansion  being  a  considerable 
factor  in  such  fittings,  sufficient  clearance  must  be  left  to  ensure 
easy  working  when  the  boilers  are  being  forced,  as  the  inability  to 
open  or  close  a  damper  may  have  very  serious  effect. 

I'uriug  construction  the  following  points  should  be  borne  in  mind. 
The  bricklaying  should  be  done  by  men  experienced  in  the  construc- 
tion of  furnaces  because  the  requirements  are  not  the  same  as  for 
ordinary  building.  In  all  cases  the  joints  should  bo  as  close  as  pos- 
sible, and  the  cutting  of  bricks  should  be  avoided.  Where  it  is 
absolutely  necessary,  as,  for  example,  the  closing  of  an  arch,  the  cut 
surface  of  the  brick  should  be  rubbed  smooth  to  ensure  a  close  joint. 
Great  care  should  be  taken  to  i-ender  all  surfaces  smooth,  as  the 
effect  of  rough  surfaces  on  the  draught  are  often  underestimated, 
and  as  far  as  the  furnace  is  concerned,  careless  laying  militates 
against  durability  under  the  effect  of  the  fires.  Certain  schemes  of 
reinforcing  the  brickwork  by  means  of  steel  network  in  the  joints, 
&e.,  are  in  the  market,  and  there  is  much  to  be  said  for  their  con- 
sideration. 

Ilruu'jhf. — The  question  of  mechanical  vcidus  natural  draught  is 
likely  to  remain  an  unsettled  one.  If  mechanical  draught  is  decided 
upon  by  any  designer,  he  has  to  choose  between  an  induced  draught 
system,  and  what  is  called  forced  draught,  meaning  a  .system  of 
moderate  pressure  supply  designed  to  control  the  air  for  combustion 
to  a  boiler  within  the  limits  of  efficiency,  and  without  deteriorating 
effects.  In  considering  such  a  pressure  draught  it  is  assumed  that 
the  air  is  supplied  to  a  closed  ashpit,  and  that  the  pressure  above  the 
fire  is  c(iual  to  or  very  slightly  below  that  of  the  surrounding  air. 
The  difference  of  pressure  necessary  to  overcome  the  resistance  of 
the  boiler  flues  and  econoniiser  would  then  be  provided  by  a  com- 
paratively short  chimney.  It  is  submitted  that  the  pressure  draught 
18  superior  for  the  following  reasons  :  In  case  of  any  leaks  in  the 
settings,  the  efficiency  of  the  draught  will  be  preserved,  and 
as  the  dilference  in  gas  pressure  between  the  interior  of  the 
flues,  iVc  ,  and  the  surrounding  air  is  much  less,  hirmful  air  leakages 
will  be  avoided.  If  the  quality  of  the  coal  is  such  as  to  require  fre- 
quent opening  of  the  fire  doors  to  break  up  clinkers,  &c.,  the  inrush 
of  cold  air  with  consequent  lojs  of  efficiency  and  damage  to  brick- 
work and  boiler  will  be  avoided.  The  size  and  consequent  price  of 
the  plant  is  smaller.  This,  of  course,  may  be  a  disadvantage  from 
thefan-maker'spoint  of  view.  And,  finally,  although  all  the  makers 
of  mechanical  draught  consulted  strongly  deprecated  the  use  of  a 
pressure  draught  system,  none  of  them  advanced  any  solid  reasons 
in  support  of  their  contention,  but  only  drew  imaginary  pictures  of 
excessive  local  actions  in  the  furnace,  kc. 

Speaking  generally  of  draught,  the  installation  of  a  chimney  of  a 
capacity  sufficient  to  deal  with  the  normal  full  load  of  the  plant  is 
recommended  because  this  method  is,  after  all,  the  most  efficient, 
simple  and  reliable,  and  appears  to  be  cheaper  in  first  cost.  During 
the  erection  of  extensions  nearly  all  power  stations  are  pressed : 
therefore,  it  is  recommended  that  everything  should  be  construc- 
tionally  ready  for  the  installation  of  a  pressure  or  induced  draught, 
not  m  recognition  of  the  superior  economy  of  such  apparatus,  but 
in  appreciation  of  their  temporarv  utility  in  producing  a  desirable 
margin  of  power. 


Coal  Handling  Plant. — It  is  only  after  a  power  station  has  at- 
tained considerable  size  that  any  superiority  in  the  mochanical  or 
automatic  handling  of  coal  is  made  manifest.  Tho  question  is 
entirely  one  of  putting  the  standing  charges  and  maintenance  cost 
of  such  plant  against  the  saving  in  labour  and  probably  increased 
efliciency  of  tho  mechanical  sluker.  As  this  Paper  refers  to  larger 
stations  they  will  be  considered  as  necessary,  and  it  will  be  taken 
for  granted  that  a  railway  siding  runs  into  tho  station  premises, 
with  facilities  for  feeding  the  said  sidings  with  waggons  from  the 
wharves  if  not  near  enough  for  transporters. 

As  to  the  means  of  emptying  the  waggons  there  are  four  methods 
available — viz.,  by  hand,  bottom  door  emptying,  end  tipping  and 
side  tipping.  The  choice  between  the  last  three  necessarily  de- 
pends upon  the  type  of  waggons  available  and  the  speed  of  service 

The  conveyor  is  undoubtedly  the  most  interesting  and  important 
part  of  the  equipment,  and  much  depends  on  the  type  chosen. 
Leaving  the  worm  and  belt  conveyors  out  of  tho  question  for  this 
work  practically  limits  consideration  to  the  well-known  bucket 
type,  and  the  equally  familiar  scraper  type.  The  author's  opinion 
favours  the  bucket  type  in  spite  of  its  considerably  higher  cost  for  the 
following  reasons  :  Longer  life,  neater  and  cleaner  work,  less  wear 
and  tear,  less  power  used,  less  noise,  increased  reliability,  less 
breakage  of  coal ;  in  short,  less  total  cost  in  working. 

As  to  the  bunkers,  although  steel  bunkers  are  convenient,  light 
and  in  more  general  use,  yet  a  case  is  clearly  made  out  for  the 
serious  consideration  of  reinforced  concrete.  An  estimate  of  the 
probable  saving  in  cost  obtained  from  four  known  cases  approxi- 
mates 25  per  cent,  for  equal  capacities.  In  designing  the  bunkers, 
special  attention  should  be  given  to  the  arrangement  of  the  com- 
partments with  a  view  to  storing  different  classes  of  coal  to  be  easily 
drawn  from  by  the  engineers  at  their  discretion.  Such  facilities 
offer  great  convenience  and  have  a  considerable  effect  on  the  total 
economy  of  the  station. 

As  regards  the  measuring  of  coals,  the  conflicting  results  obtained 
where  the  weighing  system  is  in  vogue,  and  the  impossibility  of 
tallying,  however  accurate  the  machines,  decide  in  favour  of  the 
volumetric  measuring  as  against  weight  measurement.  The  results 
thus  obtained  will  compare  more  consistcntlj'.  This  only  refers  to 
boiler  house  measurement,  and  not  to  the  measurement  of  coal 
supplied  to  the  station,  which,  of  course,  must  bo  weighed. 

Mechanical  Stokers. — The  different  requirements  which  must  be 
fulfilled  by  any  satisfactory  mechanical  stoker  are  as  follows  :  Low 
first  cost ;  reliability  and  simplicity  ;  cost  of  upkeep  ;  cost  of  power 
for  working ;  accessibility  and  ease  in  replacing  damaged  parts  ; 
extent  of  control  over  rate  of  combustion ;  suitability  to  the  type 
of  boiler  to  be  adopted  ;  smokelessness. 

After  consideration  it  will  be  found  that  the  number  of  stokers 
that  will  answer  the  above  requirements  satisfactorily  is  very 
limited,  and  so  far  as  use  with  water  tube  boilers  is  concerned  the 
author  favours  chain  grate  close-linked  stokers  in  spite  of  the  fol- 
lowing disadvantages.  Clinkers  are  very  apt  to  adhere  to  the  brick- 
work at  the  sides  of  the  grate,  and  these  scrape  off  the  fire  at  the 
edges,  leaving  the  bars  exposed.  The  act  of  breaking  away  these 
clinkers  does  considerable  damage  to  the  brickwork.  The  wear  on 
the  worms  and  worm  wheels  is  sometimes  very  severe,  due  to  dis- 
tortion of  the  whole  grate,  which  takes  place  after  a  time,  and  causes 
the  gear  to  work  very  stitily.  This  trouble  is  aggravated  by  tho 
difficulty  of  keeping  the  working  parts  lubricated  when  working  the 
stoker  slowly  with  the  dampers  nearly  shut,  owing  to  the  rise  in 
temperature  of  these  parts.  The  split  cotters  in  the  pins  of  the 
grates  come  out,  the  pins  then  work  their  way  out,  and  jamb,  gene- 
rally somewhere  at  the  back.  If  an  attempt  is  made  to  deal  with 
a  very  light  load  by  reducing  the  air  supply  it  is  found  that  the  fire 
will  ignite  right  back  to  the  furnace  doors  and  front.  This  results 
in  considerable  damage  by  overheating,  and  is  liable  to  set  the  coal 
in  the  hoppers  on  fire.  Sticking  and  breakage  of  dumping  bars  and 
rods  in  some  types,  due  to  overlieating  from  ash  accumulation,  is 
extremely  awkward  at  times,  and  not  unusual.  The  cost  of  renewing 
the  brick  arches  may  become  excessive  unless  they  are  constructed 
with  unusual  care.  In  some  types  clinkers  will  not  ride  over  the 
dumping  bars,  but  accumulate  on  the  grate,  reducing  the  effective 
area  of  the  latter,  and  causing  a  drop  in  the  steam  pressure.  In 
such  types  also  the  dumping  bars  give  trouble  by  getting  displaced 
and  burning  away.  ICven  in  view  of  these  defects  the  author  is  of 
opinion  that  a  well-made  chain  grate  stoker  is  by  far  the  most 
economical  in  all-round  working,  and  there  are  several  good  makes. 

Ash  and  Soot-HnndUnr)  ArrangemrntH. — These  should  be  de- 
signed so  as  to  keep  ash  and  soot  out  of  and  away  from  the  boiler 
house  proper.  The  ash  basement  under  the  boilers  or  firing  floor  is 
the  proper  place  for  dealing  with  such  refuse,  and  it  is  quite  simple 
to  load  it  into  the  conveyor,  with  a  minimum  amount  of  scattermg 
or  dust.  The  cleaning  of  the  economisers  ought  to  be  arranged  for 
in  the  same  way,  giving  easy  connection  with  the  conveyor.  .\n 
economiser  arrangement,  specially  intended  for  use  with  very  small 
cheap  coal,  consists  of  screw  conveyors  fitted  in  sloping  sided  com- 
partments, forming  the  floor  of  the  economiser  chamber.  This  will 
present  the  annoyance  of  shutting  and  cooling  down  of  the  econo- 
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misers  for  the  necessary  frequent  cleaning,  and  will  result  in  a  con- 
siderable saving  of  labour. 

Feed  Pumps  —It  would  seem  that  where  a  pump  is  to  work  at 
full  load  for  long  periods  the  superior  efficiency  of  the  electrically- 
.  driven  pump  would  poiut  to  its  adoption.  Such  pumps,  however, 
do  not  lend  thfmselves  easily  and  economically  to  regulation  over 
wide  ranges,  and  this,  combined  with  their  appreciably  higher  first 
cost,  militates  against  their  use  under  conditions  of  variable  loads. 
It  is  necessary  in  any  ease  to  iustal  one  steam-driven  feed  pump  at 
least  in  a  generating  station  for  use  in  emergencies  when  electrical 
power  is  not  available.  I'robably  the  best  policy  to  follow  is  to  start 
the  first  instalment  of  plant  in  a  station  with  steam  pumps,  and  use 
electrically- driven  pumps  for  the  extensions.  Although  feed  pumps 
are  more  frequently  located  in  the  boiler  house,  there  is  a  great  deal 
to  be  said  for  situating  them  in  the  engine  room.  The  arrangement 
of  feed  piping  can  often  be  simplified  and  made  more  direct,  and 
the  pumps  are  likely  to  receive  more  attention  than  they  would  get 
at  the  hands  of  the  firemen.  It  is  important  in  such  cases  to  arrange 
for  convenient  regulation  from  the  boiler  house. 

Engme-room  Linj-oiit.—ln  dealing  with  the  lay-out  of  the  engine 
room  with  turbine  plant  of  the  horizontal  type,  the  first  thing  is  to 
decide  whether  the  axis  of  the  turbines  shall  be  parallel  to  the 
length  of  the  engine  room  or  across  it.  With  the  larger  sizes  of 
turbmes  of  1,500  kw,  and  above,  and  a  single  row  of  boilers  parallel 
to  the  engine  room,  considerable  space  can  be  saved  by  the  first 
arrangement.  Before  taking  the  utmost  advantage  of  this,  how- 
ever, it  is  well  to  forecast  future  possibilities  in  the  way  of  other 
types  of  plant,  such  as  vertical  turbines,  gas  engines,  &c.,  as  the  span 
and  height  of  the  crane  may  otherwise  greatly  handicap  the  choice 
of  plant  required  for  extensions.  With  regard  to  the  position  of  the 
condensing  plant,  this  is  now  almost  universally  situated  imme- 
diately below  the  turbines,  on  account  of  the  importance  of  reducing 
the  frictional  resistance  to  the  flow  of  the  exhaust  steam,  and  it  also 
minimises  chances  of  leakage  by  diminishing  the  number  of  joints. 
The  condensers  can  either  be  placed  lengthwise  with  or  across  the 
turbines.  The  former  gives  a  very  compact  arrangement  with  the 
turbines  along  the  length  of  the  engine  room.  In  condensers  of  the 
contia-rio  type,  however,  the  steam  inlets  are  situated  eccentrically 
and  such  condensers  must,  therefore,  be  placed  across  the  turbine. 
With  regard  to  the  air  pumps  there  are  two  or  three  modifications 
to  choose  from — viz.,  the  simple  air  pump  or  two  separate  pumps, 
one  for  dealing  with  air  and  vapour,  the  other  for  the  water,  or, 
thirdly,  a  vacuum  augmentor  in  combination  with  the  air  pump. 
The  absolute  pressures  attainable  respectively  in  the  condenser  de- 
crease in  the  above  order,  the  extra  complications  being  intended  to 
increase  the  density  of  the  air  and  vapour  before  it  is  dealt  with  by 
the  air  pump,  which  is  done  by  cooling  in  the  one  case  and  by  a  pre- 
liminary compression  with  a  steam  jet  pump  in  the  other.  The 
practical  advantage  of  the  possible  increase  in  vacuum  by  the  use  of 
such  methods  is  rather  doubtful,  except,  perhaps,  in  the  case  wliere 
the  available  amount  of  cooling  water  is  limited  and  its  temperature 
is  high.  It  will  also  be  found  that  this  apparatus  requires  to  be  be- 
low the  level  of  the  condenser,  and  that  the  necessary  depth  cannot 
always  be  given  owing  to  complications  of  sewers  and  liability  of 
flooding.  Facilities  for  the  cleaning  and  replacement  of  tubes  should 
not  be  lost  sight  of  in  the  design. 

('irciilaliiiii  Walrr  Pipe  Si/slrm.  -  To  reduce  the  power  required 
for  pumping  the  circulating  water  to  a  minimum,  the  outlet  end  of 
the  discharge  pipe  should  be  below  the  level  of  the  source  of  supply,  so 
that  the  arrangement  forms  a  species  of  syphon.  Precautions  are 
necessary  to  deal  with  air  liberated  from  the  water  or  leaking  in  at 
joints,  if  the  top  of  the  syphon  is  far  above  water  level,  otherwise  the 
syphonic  action  will  soon  cease.  The  advantage  of  the  syphonic  effect 
is,  of  course,  limited  to  about  30  ft.  (practically  it  may  bo  found  to  be 
much  less),  and  in  cases  where  the  water  has  to  bo  raised  to  a  con- 
siderable height,  the  recovery  of  power  rendered  possible  by  the  us9 
of  turbines  situated  near  the  lower  end  of  the  discharge  pipe,  and 
driven  by  the  water  on  its  return  merits  considcrjition.  As  the  in- 
tegrity of  the  circulating  water  system  is  of  such  vital  impoitance 
in  a  steam  turdino  installation,  every  care  should  bo  taken  in  the 
laying  and  jointing  of  the  pipes,  and  the  latter  should  be  specially 
protected  from  corrosion  if  the  ground  is  bad.  Trouble  has  been 
experienced  in  cases  where  cast-iron  pipes  have  boon  embedded  in 
solid  concrete  with  breakage,  due,  probably,  to  expansion  and  con- 
traction with  the  varying  temperatures  of  the  discharge  water.  A 
form  of  pipe  which  possesaes  considerable  advantages  for  this  work 
is  one  constructed  of  reinforced  concrete.  Such  pipes  arc  cheap  and 
durable,  and  can  bo  moulded  practically  in  any  desired  shape.  In 
any  case  substantial  foundation  must  be  provided  for  the  pipes 
to  obviate  subsidence,  and  if  the  ground  is  soft,  piling  becomes 
necessary. 

Main  Stuam  and  Feed  PipirKj. — The  atUhor  degiros  to  advance  a 
plea  for  reducing  duplication  of  pipe  work  to  an  absolute  minimum 
and  securing  reliability  liy  siiiiplillcation,  thoughtful  design,  careful 
erection,  and  the  use  of  tho  very  best  materials.  The  simplilica- 
tion  and  reduction  of  the  amount  of  steam  piping  has  its  clfocts  on 
the  coal  bill,  while  the  reduction  in  the  number  of  valves  nod  joints 


is  correspondingly  beneficial  in  economy  of  maintenance.  Although 
steam  traps  may  possibly  work  correctly  for  a  few  hours  or  days, 
yet  experience  shows  that  they  cannot  be  relied  upon  (without  con- 
stant adjustment  and  overhaul)  to  prevent  waste  of  steam  on  the 
one  hand,  and  accumulation  of  water  on  the  other.  The  diameter 
of  the  main  steam  pipes  can  advantageously  be  reduced  when  used 
for  super-heated  steam.  When  turbines  are  used  there  are  addi- 
tional reJsons,  as  the  flow  of  steam  is  more  uniform  and  the  reten- 
tion of  temperature  of  super  heat  is  of  greater  importance  than  a 
slight  reduction  in  steam  pressure. 

Generators. — Tlie  modern  standard  designs  of  the  best  makers  are 
very  similar  and  their  differences  do  not  entail  any  special  features 
in  the  design  of  a  station.  The  question  of  efficient  ventilation  has 
risen  into  great  prominence  since  the  advent  of  the  turbo-generator, 
and  ducts  are  generally  formed  in  the  concrete  foundations  for  this 
purpose.  It  possible  it  should  be  arranged  that  these  ducts  lead 
from  a  cool  space  in  which  the  air  is  still,  dry,  free  from  oOy  matter, 
and  has  had  time  to  deposit  some  of  its  dust.  If  air  is  drawn 
specially  from  outside  the  building,  the  position  of  its  entrance 
should  be  carefully  considered  in  connection  with  this  question  of 
dust,  and  filters  may  be  used. 

Aiuiliaiies. — The  use  throughout  a  generating  plant  of  con- 
tinuous current  motors  for  driving  auxiliaries  is  recommended  in 
ca.'ses  where  direct  current  is  to  be  distributed  in  the  locality  of  the 
generating  station,  as  it  is  very  convenient  to  have  a  storage  battery 
reserve  for  this  class  of  work,  and  economical  adjustment  of  speed 
has  advantages. 

SwitcJirjcar. — In  moderate  and  large-sized  stations  the  best  system 
is  to  isolate  the  whole  of  the  high-tension  gear  in  special  chambers, 
the  operation  being  effected  from  a  gallery  overlooking  the  engine 
room  through  the  medium  of  electrical  control.  The  cellular  type 
of  board  is  to  be  preferred,  and  as  much  space  as  can  be  afforded 
should  be  allowed  for  the  gear.  This  is  a  strong  reason  for  arranging 
the  switch  chambers  along  the  side  of  the  engine  room,  rather  than 
across  the  end  ;  besides,  this  method  allows  of  some  simplification 
in  the  connecting  cables.  The  'bus  bars  should  be  divided  by  means 
of  section  switches,  so  that  any  part  may  be  made  dead  for  inspec- 
tion or  repair  without  interference  with  the  supply.  Too  much 
thought  cannot  be  bestowed  in  obtaining  a  safe  working  arrange- 
ment. In  a  system  which  is  being  carried  out  by  the  author  the 
doors  of  the  compartments  containing  the  feeder  isolating  switches 
are  provided  with  double  locks.  One  key  will  be  kept  by  the  station 
department  and  one  by  the  mains  department.  Whenever  any 
cable  is  required  to  be  disconnected  for  testing  or  repair,  the  isola- 
ting switch  will  be  opened  and  the  compartment  locked  by  both 
parties.  The  calile  then  cannot  be  made  alive  again  except  in  the 
presence  of  both  the  departments  concerned.  Facilities  for  earthing 
parts  of  the  gear  should  be  provided  as  a  safeguard  against  their 
becoming  charged  by  leakage  or  otherwise,  while  persons  are  work- 
ing on  them.  It  is  almost  universally  acknowledged  that  oil-break 
switches  are  the  only  type  that  should  be  used  for  breaking  high- 
tension  circuits,  and  their  breaking  capacity  should  be  chosen  with 
reference  to  the  total  kilo  volt  ampere  capacity  of  the  station  on  a 
momentary  short-circuit. 

A  number  of  diagrams  showing  such  a  power  station  are  attached 
to  the  Paper ;  we  give  herewith  one  showing  a  cross-section  of  the 
station. 


THE  LAMP  TESTING  ROOM  AT   MESSRS.  SIEMENS 
BROS.  DYNAMO  WORKS'  LONDON  STORES. 


Evi-u  if  till'  l).iyli^;lil  Smvitij;  Itjll  Is  .-illowi-il  M  |i;iss  into  law  snpi'ly 
i'li^ineers  and  thos«'  manufju-turers  who  dral  in  such  wares  as  lamps  will 
slill  have  sdrni'  ( riinih  of  iiinifi)rt.  for-  at  arry  rate  tlii'io  will  alwiiys  Ik-  a 
rrr-lain  rinn-  when  artitrri.-il  liuhf  is  iirrrssai'v. 

A  stirdy  of  the  history  of  arliliiial  light  from  the  rnrlicst  days  reveals 
sonii'  iiilcrrstirig  points.  Kirsl  among  Ihcsr  is  thr  iinriasini;  de.sirc  for 
yrratiT  ilhiiniiiatioii  as  time  went  cm.  Tin'  dcvolopnii-nl  ill  this  resprct 
is  especially  inarUcd  diirint;  the  last  l.VI  years.  What  wa<  a  brilliant 
sjK'ctiiclc  tt>  our  ^I'cal  ur'andfal  hci's  v.oiilil  sccnr  intensely  drill  to  ris.  and 
lire  sarni'  will  dorrlilless  also  applv  to  our  xreat  grairdchildivii  if  ihey  are 
not  in  till'  nicaiitinie  lilindeil  by  ihi'  clos  •  proximity  of  hiuh  power 
li^htin^  rnrils.  Our  pr-escnt  tendency  in  this  respect  is.  thci-efoiv.  to 
make  the  ni>;ht  as  nmch  like  day  as  jiossiltlc.  and  the  maniifactnivrs.wluwe 
only  object  is  to  oblige  -in  fail,  their  collective  motto  mi>;lil  be  "  Wir 
Dicnen  "  — have  provided  us  with  what  we  desire — high  ilhrminatlon  by 
ni^ilil  as  well  as  by  day.  In  ill-  frillilnieni  of  (his  desire  the  sirpply 
eri|;irreiT  plays  a  by  rro  rnearrs  irnirnportnnl  part. 

Si  niiich  for  the  man  iii-Ihe  sin-el's  (loiiit  of  view.  Kleelrieal  engineers, 
however,  have  ill  this  ilevi'lopment  an  nlto;;ether  ililTcirnI  interest. 
Looking  at  it  fr-om  an  i-ngiiieerin  ■  and  seienlilic  point  of  view,  liny  can. 
with  complac -ncv.  reyar'd  the  proi:r<'*s  thai  has  heen  made  ditriny  the 
la-*!  few  years  ;  years  which  have  seen  the  inIr-i>dirction  hoth  i»f  ihc  llanre 
arc  anil  Ihe  rnetallii'  lilamenl  Iniiip.  not  only  as  ex]ierimeM(s,  liiil  as  fully 
fledged  niemhers  of  till'  coniinerernl  market.  A  like  dcvelopnienl  drir- 
inn  the  same  pcTiod  from  the  pri'serrt  date  wrll  rlo  iiway  with  any  rreeexKity 
for-  the    Dayliuhl    Savinjr   Hill. 
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Thp.'«'  rrtlrrtiniis,  wliirli  In  tht'so  liMij;  I'voiiinus  arc  prrhaps  a  ww  liil 
unscaMiiialilr,  aio  i-all«l  foitli  In-  a  visit  lately  paid  liy  "s  I"  lln'  I.  nduii 
Stores  of  Messrs.  Sieiiu-iis  Brns.  Dynamn  \\i)rks  in  Bath  .Street. 
(Sty-road.  These  store.s  are  essentially  for  small  artieles — motors  of  all 
types  up  to  ,)  H.P.,  motor  starters,  an'  lamp  earlion.s.  and  last  but  not 
least  carbon  filament  and  Tantalum  lamps.  In  connection  with  these 
Uiit,  uml  especially  the  Tantalum  lamp,  which  h  Ids  the  proud  position 
of  bcinK  the  earliest  of  the  many  metallic  lamps  n  w  im  the  market,  a 
very  Interestins;  test  room  has  been  titled  up. 

The  lamps  on  receipt  at  the  stores  are  deposited  on  the  tirsl  floor  :  they 
then  (MISS  to  the  seco  d  floor  where  they  are  siil>mitted  to  vaiions  testing 
operations,  and  are  finally  deposited  in  stores  on  the  top  floor. 

The  neoes.sary  testing  current  is  deriveil  from  an  aiitotransformer  in 
the  basement,  fed  from  the  Coiuity  of  London  Electric  SiipplyCo.'s  mains. 
Bv  a  suitable  adjustment  voltages  ranging  from  SOtoIKM)  can  be  obtained. 
aiid  in  this  way  a  large  variety  of  lamps  may  be  tested  without  trouble. 
The  normal  capacity  of  this  transformer  is  .")Okw.,  but  this  has  con- 
stantly been  exceeded  without  any  excessive  damage  accruing.  Direct 
eurn'nt  at  .">30  volts  is  also  available,  and,  besides  lamps,  these  facilities 
are  also  used  for  testing  motors. 

,  .^11  the  testing  equipment  is  on  the  second  floor.  The  lamps  on  receipt 
are  first  arranged  in  trays  whose  bottom  is  covered  with  iron  tilings  and 
which  is  earthed,  and  are  then  submitted  to  a  vacuum  test.  The  testing 
voltage  is  10.000  \  olts,  which  is  obtained  from  a  transformer  one  pole  of 
which  is  also  earthed,  while  the  other  is  connected  through  a  flexible 
lead  to  a  contact  v\hich  can  be  apjilied  to  the  lamp.  An  imperfect 
vacuum  is  indicated  by  the  well  known  violet  glow.  Lam])s  which  pass 
this  te.st  are  then  arranged  on  a  number  of  movable  racks,  approjiriately 
equipp.'d  as  regards  type  of  holder,  voltage.  &e.  These  racks  can  be 
drawn  from  the  testing  chamber  into  the  main  test  room,  and  it  is  only 
when  so  drawn  out  that  the  lamps  are  mounted.  The  act  of  drawing  out 
makes  the  holders  "  dead,"  as  connection  is  made  to  the  manis  through 
theatre  plugs,  which  are  pulled  from  the  sockets  when  the  carriage  is 
drawn  out.  A  single-pole  switch  is,  as  a  further  protection,  fitted  on  the 
carriage  under  the  control  of  the  mounter. 

While  on  this  carriage  the  lamps  are  tested  for  mechanical  defect*,  and 
if  3ati.sfactory  are  stamped  to  that  effect.  In  this  connection  it  may  be 
interesting  to  mention  that  a  special  substance  possessing  particularly 
advantageous  properties  is  used  for  this  purpose. 

In  addition  to  thisequipment  a  complete  photometer  room  is  also  pro- 
vided. It  has  dead  black  walls  and  the  photometer  bench  is  10  ft.  6  in. 
long;  but  this  can  be  extended. when  required  for  arc  lamps, to  a  total 
length  of  25  ft.  The  photometer  is  of  the  Simmance-Abady  type,  the 
secondary  light  standard  being  of  the  Fleming  pattern.  This  latter  is 
calif)rated  against  the  standard  lamp  before  the  commencement  of  each 
test.  .As  regards  measurements  of  ])Ower  j  recision  instruments  of 
Messrs.  Siemens  &  Halske  are  em]jloyed  for  this  purpose.  Their  con- 
slruition  deserves  a  special  article  to  itself,  for  they  are  beautifuUymade, 
and  by  means  of  a  number  of  convenient  sized  shunts  a  large  range  can  be 
obtained.  In  this  room  a  certain  percentage  of  lamps  are  tested  for 
candle-power,  the  jirocedure  Ijeing  to  obtain  a  number  of  values  for  both 
horizontal  and  vertical  candle-power,  and  thus  to  deduce  the  mean  hemi- 
spherical candle-power.  In  the  case  of  the  Tantalum  lamp  the  former 
-et  approximates  fairly  closely  to  the  hemispherical  candle-power. 

We  cannot  leave  this  subject  without  congratulating  Messrs.  Siemens 
on  the  general  lay  out  of  these  stores.  Everything  is  light  and  airy  and 
in  excellent  order.  We  were  siu-prised  to  learn  the  total  number  of  lamps 
stored  on  one  floor,  our  own  guess  being  about  one-tjuarter  of  the  actual 
number.  This  o])tieal  delusion  was  doubtless  assisted  by  the  compact 
arrangement  of  the  lamps. 

It  is  unnecessary  here  to  draw  attention  to  the  wide  sphere  of  usefulness 
over  which  the  Tantahim  lamp  holds  sway.  It  is.  nevertheless,  still 
advancing  and  one  of  its  latest  conquests  is  ship  lighting.  Unlike  .some 
of  its  less  hardy  comrades  it  is  a  good  sailor,  being  little  affected  by 
vibration,  and  of  ample  mechanical  strength.  Its  adaptability  as  regards 
shajK-  and  size  is  also  an  advantage  in  this  kind  of  work.  We  are  informed 
that  on  one  large  Atlantic  liner  the  use  of  two  generators  out  of  a  total 
of  three  has  been  discontinued  since  the  introuuction  of  the  Tantalum 
lamp  for  lighting  purpo.ses. 

In  conclusion,  we  have  to  thank  Mr.  E.  P.  Barficld,  of  the  Supplies 
Department  of  Messrs.  Siemens  Bros.  Dynamo  Works,  and  Mr.  F.  H. 
Callow,  of  the  same  department,  for  the  information  set  out  above. 


Aluminium  Consumption  in  the  United  States.— More  than 
l(,00u,0O0  pounds  of  mi'lallic  aluminium  were  consumed 
in  the  U.S.A.  during  last  year,  according  to  Mr.  W.  C. 
Phalcn,  of  the  United  States  (ieological  Survey,  whose 
statistical  report  on  the  production  of  aluminium  and  bauxite 
has  just  been  published  by  the  Survey  as  an  advance  chapter 
of  "Mineral  Kesources  of  the  United  States,  1907."  This 
IS  an  incrca.scof  •2,;!01,000  lb.  over  the  consumption  in  1906, 
which  amounted  to  14,910,000  lb.  The  great  increase  in 
domestic  use  predicted  in  the  early  part  of  1907  was  not 
(|*''*6J.  and  the  faihiie  of  the  predictions  is  attributed  by 
Mr.  Fhalen,  in  large  part  at  least,  to  the  falling  off  in  demand 
toward  the  close  of  the  year  as  a  result  of  general  business 
depression. 


THE  INSTITUTION  OF  ELECTRICAL  ENGINEERS. 

On  Tuesday  last  a  .special  general  meeting  of  tiio  Institution 
of  Electrical  Engineers  was  held  to  consider  the  jnoposal 
referred  to  in  our  last  i.ssue — namely,  that  the  Institution 
should  purchase  the  lease  of  the  Medical  Examination  Hall  on 
the  Victoria  Embankment,  London.  After  some  opposition,  the 
resolution  was  finally  carried  unanimously.  In  order  to  enable 
the  members  to  judge  of  the  financial  possibilities  the  following 
figures  were  given,  these  being  ba'cd  as  far  as  possible  on  the 
1907  accounts  : — 

1. — C.VPIT.M.  REliCIREMEXTS. 

For  purchase  of  building £50,000 

Estimated  cost  of  enlargement  of  theatre,  six  months'  rent  of  old 

premises,  removal,  painting,  new  furniture,  new  bookshelves       6,000 

2.— Cai'it.^l  Resources.  £56,000 

TruiiltK  Inrmlmenti. 

Life  composition  fund    £5,655 

Entrance  fees  fund ...  3,719 

Building  fund  ...      1,910 

(Jeneral  fund 12,042 


£25,256 
L(M  Life  compositions  fund,  possibly  not  deemed  to  lie 
available  for  investment  in  building 5,555 


£17,701 
862 


Lfx--  transferred  to  Kelvin  lecture  fund     

£16,839 

Estimated  realisable  value  thereof    £15,000 

Valueof  investments  made  in  current  year 4,000 

Estimated  additional  amount  available  by  June  1,  1909,  out  of 

the  usual  annual  increment 4,0CO 


£23,C00 

Book  value  of  Tothillstreet  site  (estimated  lo  realise  a  larger 
sum)  _ 19,260 


£42,260 
Amount  to  be  raised  on  lo.in 16,000 


3.-I.N<oME  FOB  1909.  £58,260 

Subscriptions  £10,441 

(a)        ,,  estimated  increase  600 

£11,041 

Jtividend'i  on  IiivrsfmiH/s. 

Life  Compositions  Fund    173 

Joiintal. 

Sales £201 

Advertisements  357 

558 

Entrance  fees  587 

(a)  ,,      ,,     estimated  increase    100 

687 

(b)  Rental    from    portion  of  ^'ictoria     Embankment 

building  already  let    650 


£13,109 
{fi)  It  is  anticipated  that  the  possession  of  a  spacious  building  will 
lead  to  an  accession  of  members  and,  therefore,  an  increase  in  these 
items. 

(/))  It  is  fuUy'expected  that  it  will  be  pos.sible  to  let  a  further  con- 
siclerable  portion  of  the  uj)per  floors  and  thereby  substantially  increase 
this  item. 

4.  -Annual  Expenditure  in  New  Buii.DiNti. 

Expenditure  last  year    _ £8,032 

Library  (current)  -...        150 

Estimated  in;;rease  in  expenditure  in  new  building  700 

Rates,  taxes  (say)    ~ 1,670 

Ground  rent •• - - 2,201 

Araortisfition  fund  - « - „...        200 


£12,953 
Until  the  loan  is  paid  o£t  there  will  be  an  additional  annual 

liability  for  interest  of  (say) _ 640 

Until  the  Tothill-atreet  .site  is  sold  there  will  be  a  still  further 

additional  liability  for  interest  of  (say) 1£0 


SUMMAKY.  £13,743 

Annual  expenditure  in  new  building  £13,743 

Estimated  income  for  1909 13,109 


Deficit  for  the  year   £634 

It  is  confidently  anticipated  that  the  financial  position  will 
be  much  improved  liy  the  further  sub-lotting  of  the  upper 
floors  of  the  building  ;  in  fact,  the  figure  mentioned  at  the 
meeting  as  an  estimate  of  further  income  tiiat  might  be  ex- 
pected from  this  source  was  about  £5,000. 
We  comment  further  upon  these  figures  in  ourEditorial  Notes. 
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THE  LONDON  POWER  BILLS. 

As  mentioned  in  our  last  issue,  a  .Select  Conunittee  of 
the  House  of  Lords  has  come  to  Die  concUision  tliat  the 
preambles  of  tiie  three  Power  Bills  under  consideration  at 
tlie  present  time  have  been  proved.  This  result  may  be 
considered  as  something  of  an  aeliievement,  though  what 
the  ultimate  result  may  ba  it  is  quite  impossible  to  say. 
Tower  Bills  for  London  have  become  an  annual  event,  and 
we  have  almost  become  weary  of  thj  subject,  which, 
although  coining  forward  every  year,  makes  no  progress. 
As  on  previous  occ;isions,  tlie  Bill  for  a  bulk  supply  to  the 
wlidle  of  London — which  Piill  during  the  present  session  ha.s 
been  ]udmoted  by  the  London  &  District  Electricity  Supply 
Co. — is  urged  in  a  spirit  of  philanthropy.  The  proiiioter.s 
liave  sought  to  show  that  the  present  suppliers  of  elec- 
trical energy  would  gain  eiiornioiisly  by  the  establish- 
ment of  such  a  bulk  supply.  Curiously  enougli,  however, 
tlie  very  suppliir.s  whom  it  is  desircil  to  assist  fail  to 
see  tlic  advantages  put  forward,  and  so  much  i.s  tiiis  the 
case  tliat  lliey  oppose  the  sclieme  as  strongly  as  possible. 
Ill  other  words,  the  philaiilhro[iy  is  entirely  undeaired  by 
tho.se  wliom  it  .seeks  to  benelit  We  tliiiik  that  tin's  is  due 
to  a  somewliat  mistaken  idea  of  Ibc  in-oinoters  of  bulk 
sup])ly  that  the  position  of  electrical  power  in  London  is  ex- 
ceedingly bad.  Moreover,  (he  tacit  assuiniil ion  is  made  lliat 
I  hose  who  have  been  in  the  business  for  many  years  piist.and 
wlio  have  done  all  the  work  of  pioneers,  know  vory  little 
iif  iiow  things  should  be  done  ;  in  fact,  that  tliey  know  less  of 
their  business  tlian  do  tiie  promoters  of  bulk  supply.  Of 
course,  there  is  the  old  idea  that  the  manufaclurer  is  crying 
nut  for  cheaper  jiower.    If  that  is  .so,  we  do  not  understand 
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why  existiiii:  supiiliers  tiiid  il  in'ci'ssary  to  engage  most 
actively  in  canvassing,  even  when  power  is  ofl'ered  at  very 
lowrates.  The  fact  is  that  there  is  great  dKiiculty  in  getting 
inanufafturers  to  make  any  drastic  change  in  their  arrange- 
ments for  power,  however  cheap  the  new  sonree  may  be. 

In  dealing  with  this  subject  the  promoters  of  the  Bill 
do  not  seem  to  realise  the  very  great  progress  that  has 
been  made  during  the  last  few  years.  Tlie  prices  at  which 
electrical  energy  is  supplied  have  dropped  continuously. 
Only  since  lOO-t  the  costs  per  unit  of  the  Metropolitan 
Compmy  have  fallen  'MS  per  cent.,  of  the  (Jounty  of  London 
Company  oO  per  cent.,  and  of  the  Charing  Cross  Company 
10  per  cent.  Similarly,  the  price  obtained  per  unit  has 
dropped  materially,  so  that,  whate\er  reason  there  was  to 
propose  a  bulk  supply  in  1904,  there  is  mnch  less  reason 
for  doing  so  at  the  present  time.  So  much  is  this  the  ca.se 
that  Mr.  F.m.cdnei!,  who  was  one  of  the  promoters  of  the 
original  company  associated  with  Mr.  Merz,  stated  in 
evidence  that  he  and  his  colleagues  had  decided  that  the 
prices  at  which  electrical  energy  is  now  being  supplied  in 
London  are  too  low  to  admit  of  successful  competition 
by  a  bulk  supply.  Of  course,  supply  in  bulk  will  always 
have  its  advocates,  and  if  London  were  not  already  pro- 
vided with  a  number  of  stations  there  would  be  much 
to  be  said  in  favour  of  such  a  scheme,  though  we  think 
that  to  give  a  supply  from  a  single  point  to  so  large 
an  area  is  not  necessarily  tiie  ideal  method.  We  have 
rather  to  consider  London  as  it  is,  and  that  Ijeing  so,  we 
think  tliat  there  would  be  great  ditticulty  in  supplying 
energy  in  bulk  to  any  of  the  larger  stations  at  a  cheaper 
rate  than  they  can  generate  it  them.selves.  Many  of  the 
large  stations  are  equipped  with  most  economical  plant,  and 
although  the  larger  sets  proposed  for  the  station  at  Bark- 
ing might  show  some  further  economy,  the  capital  cost  of 
mains  and  distributing  costs  involved  in  transmission  to 
any  of  the  stations  in  London  must  not  be  left  out  of 
account.  These  costs  would  not  be  negligible.  Even 
though  it  may  seem  that  there  is  a  margin  of  profit  at  the 
present  time,  it  does  not  follow  that  there  will  be  any  such 
margin  after  the  next  two  or  three  years  at  the  end  of 
which  the  large  station  at  Barking  might  get  to  work. 

Among  the  many  misconceptions  that  have  arisen  in 
tiiis  fight  over  supplying  London  with  power  is  the  idea 
tiiat  a  very  large  amount  is  required.  When  Mr.  Mehz's 
scheme  came  forward  it  was  stated  that  the  average  horse- 
power per  factory  in  London  was  50.  In  the  present 
scheme  the  figure  has  dropped  down  to  30,  and  as  the 
result  of  a  canvass  made  by  the  supply  companies  the 
actual  ligure  is  found  to  1)6  about  1.3.  In  obtaining  a  figure 
for  the  horse-power  used  in  factories  tiiose  who  are  not 
already  in  the  supply  business  stand  at  a  disadvantage. 
Estimates  so  obtained  are  apt,  to  be  made  at  random, 
whereas  supply  companies  are  in  the  best  possible  position 
to  obtain  information  on  this  point.  The  only  new  feature 
that  seems  to  have  developed  in  the  present  instance  is 
that  a  certain  number  uf  railways  appear  prepared  to  take 
electrical  energy  from  a  bulk  supply.  There  is,  however, 
no  technical  reason  why  they  should  not  obtain  energy 
from  existing  undertakings.  Tiie  Lijndon,  Brighton  & 
South  Coast  liaihvay  have  adopted  this  course.  Negotia- 
tions have  taken  place  witli  other  railways,  but  in  certain 
cases  the  companies  are  hampered  by  legal  restrictions. 


Instead  of  forcing  the  companies,  wliich  have  been  estab- 
lished with  full  Parliamentary  sanction,  to  fight  for  their  ex- 
istence every  year,  we  think  that  it  would  be  more  beneficial 
to  the  cause  of  power  sup'ply  if  such  legal  restrictions  were, 
removed  and  if  the  companies  were  allowed  to  work  out 
their  own  salvation  in  that  way  which  they  consider  the 
most  suitable.  Electricity  supply  is  essentially  a  business 
that  must  develop  according  to  requirements.  The  effect 
of  mis-statements  and  of  promises  of  a  very  cheap  supply 
of  electrical  energy,  or  the  announcement  of  tariffs  which 
the  public  only  partly  understand,  has  only  a  very  un- 
settling ellect  upon  prospective  consumers.  The  existing 
companies,  who  have  borne  the  heat  and  1)urden  of  the 
day  in  pioneering  work  of  a  most  costly  description,  should 
be  rather  assisted  to  handle  the  problem  in  the  way  which 
appears  to  them  best,  than  hampered  by  unnecessary 
competition. 

REVIEWS. 

(Copiea  of  the  undermentioned  work  can  be  had  from  The  Electrician  Offloe,  post 
free  on  receipt  of  published  price.    Add  5  per  cent,  for  abroad  or  for  foreign  booths. ) 


Public  Ownership  and  the  Telephone  in  Great  Britain.  By 
Hc(!0  RicH.ARD  Meyer.  (London:  Macmillan  &  Co.l  Pp.  xxvii.- 
364.     11.50. 

■'  The  conduct  of  the  Post  Otficc,  although  not  legally  dis- 
honest, is,  at  least,  morally  indefensible.  There  can  bo  no  just 
ground  for  a  claim  to  po  sess  the  telephone,  by  virtue  of  words 
introduced  into  an  Act  of  Parliament  before  the  telephone  was 
thought  of ;  and  the  effects  of  this  claim  are  nearly  as  disastrous 
to  the  country  as  to  the  inventors  and  owners  of  the  instru- 
ment. .  .  .  The  action  of  the  Post  (Office  has  been  so 
directed  as  to  throw  every  possible  difficulty  in  the  way  of  the 
development  of  the  telephone,  and  of  its  con.stant  employment 
by  the  public." 

These  sentences  are  quoted  from  an  article  in  Thf  Times  for 
June  1.3,  1884,  and  they  are  virtually  the  text  on  which  Prof. 
Meyer  has  based  his  political  history  of  the  telephone  in  Great 
Britain.  In  20  chapters,  which  are  written  with  the  ut- 
most clearness  and  accuracy,  and  contain  references  to  the 
original  authority  for  every  important  statement  of  fact, 
Prof.  Meyer  sets  out  the  melancholy  story  of  the  struggle 
of  the  telephone  industry  against  a  quarter  of  a  century  of 
constant  political  interference.  The  reader  who  goes  carefully 
through  this  book  will  get  a  vivid  impression  of  the  evil  results 
of  State  monopoly  of  a  trading  industry,  and  can  hardly  fail 
to  lose  a  portion  of  what  respect  he  may  have  had  for  the  intelli- 
gence, foresight  and  commercial  acumen  of  British  politicians. 

Prof.  Meyer,  who,  though  not  a  technical,  man,  shows 
a  sympathetic  appreciation  of  the  technical  difficulties  of  the 
telephone  business,  considers  that  four  factors  have  sha])ed 
the  telephone  policy  of  Great  Britain  :  The  desire  of  the  State 
to  protect  the  telegraph  from  competition  ;  the  promotion  by 
the  late  Duke  of  Marlborouirh  of  a  telephone  eom])any  (in 
1892)  to  supply  service  in  London  at  a  low  flat  rate  (the  author 
says  £10,  but  my  recollection  is  that  the  rate  proposed  by  the 
stillborn  New  Telephone  Company  was  £12.  12s.)  ;  the  desire 
of  the  municipalities  to  regulate  the  charges  of  the  telejjhone 
company  ;  and  the  political  ambition  of  the  late  Mr.  Hanbury, 
who  dominated  the  Telephone  In<iuiry  of  1898  and  was  respon- 
sible for  the  Telegiaph  Act  of  1899,  which  authorised  com- 
petition in  teleiihony  to  be  conducted  by  the  Post  (^flice 
and  the  niuuieipalities. 

A  fifth  factor  niinht  have  been  added — the  failure  of  the 
telephone  companies  in  the  early  years  to  realise  that  the 
essential  rer|uisites  for  popularising  the  telephone  are  a  highly 
efficient  service  and  systematic  education  of  the  public  in  its 
proper  use.  B\it  I  am  reviewing  Mr.  Meyer's  book  and  not 
airing  my  own  ideas  on  telephone  policy;  moreover, the  failure 
to'realise  their  mission  was  universal  with  all  telephone  com- 
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panies  for  many  years,  and  is  still  conspicuous  in  Government 
administration  of  the  telephone  business  on  the  Continent. 
There  is  also  this  to  be  said  for  the  English  telephone  com- 
panies, as  the  book  under  review  shows  ;  the  time  and  eflorts 
of  their  management  have  been  so  constantly  occupied  in 
fighting  for  mere  existence,  and  their  whole  situation  has 
been  so  continuously  overshadowed  by  the  uncertainty  as  to 
the  future  created  by  constant  political  interference  and 
obstruction,  that  it  has  been  impossible  for  them  to  concentrate 
their  energies  on  a  broad  policy  of  expansion  and  high  effi- 
ciency— which  is  tlie  cardinal  policy  of  commercial  telephony 
under  normal  conditions,  and  naturally  involves  capital 
expenditure  on  a  bold  scale. 

Prof.  Meyer  has  shown  great  industry  in  mastering  the 
mass  of  blue  books,  Parliamentary  debates,  agreements  and 
other  documents  in  which  the  political,  and  much  of  the  prac- 
tical history  of  British  telephonv  is  written.  He  traces  the 
main  episodes  in  the  cauipaiiin  of  repression,  from  the  crude 
restrictions  imposed  by  the  earlv  licences,  and  the  crippling 
of  sound  telephone  development  through  the  refusal  of  way- 
leave  powers,  up  to  the  Agreement  of  190.5,  by  which  the  State 
has  conferred  on  itself  power  to  buy  a  great  and  prosperous 
bu.siness,  which  has  gone  through  all  its  experimental  stages 
and  has  reached  a  pitch  of  high  organisation,  with  capacity  for 
unlimited  expansion,  to  buy  all  this  on  terms  so  harsh  as  to 
amount  virtually  to  confiscation.  He  gives  perhaps  undue 
weight  to  the  late  Duke  of  Marlborough's  meteoric  incursion 
into  the  telephone  field,  an  episode  alniost  forgotten,  which 
had  little  practical  result,  but  he  describes  most  ably  and 
clearly  the  other  principal  landmarks — the  practically  com- 
pulsory transfer  of  the  trunk  lines  to  the  Post  Office,  the  sullen 
obstruction  of  the  great  municipalities,  the  London  County 
Council  and  the  City  Corporation,  and  the  efforts  of  Mr. 
Hanbury  (dictated,  according  to  the  author,  chiefly  by  political 
ambition),  to  destroy  the  capital  which  had  been  invested  in 
the  development  of  the  telephone  service. 

One  ends  a  reading  of  Prof.  Meyer's  most  valuable  book  with 
a  feeling  of  amazement  on  two  points.  One  is  the  absence  of 
any  serious  attempt  on  the  part  of  the  political  authorities  to 
master  the  real  merits  of  "  the  telephone  question,"  or  to 
study  the  technical  characeristics  of  the  telephone  industry. 


The  superficial  and  narrow  treatment  of  the  whole  suhject 
throuiihout  all  the  various  telephone  inquiries  and  debates  is 
disheartening  in  the  extreme.  The  other  point  is  the  extra- 
ordinary ignorance  of  politicians,  press  and  public  of  the  real 
status  of  the  bu.siness  which  has  been  the  cause  of  (he  repressive 
policy  of  the  British  Government  towards  the  telephone  indus- 
try. The  political  authorities  have,  from  the  start,  crippled 
and  hampered  the  telephone  business  in  order  to  protect  the 
revenue  of  the  State  telegraph  monopoly  ;  in  doing  so  not 
only  have  they  committed  the  industrially  criminal  act  oi 
conspiring  to  prevent  the  survival  of  the  fittest,  but  thev  have 
been  protecting  that  which  does  not  exist — for  there  is  no 
revenue  from  the  State  telegraph  monopoly  and  there  has  been 
none  sincp  it  became  such.  Thirty-eight  years  of  Government 
management  of  the  telegraph  business  have  rolled  up  a  total 
(hff.it  of  over  £15,000,000,  and  to-day,  in  spite  of  all  the  im- 
provements made  in  telegraphy  in  .38  years,  the  working  cost 
per  message  appreciably  exceeds  the  receipts  per  message,  and 
is  steadily  rising.  The  British  telegraph  service  is.  I  believe, 
more  efficient  than  some  other  Government  teleeraph  services, 
but  it  does  not  approach  the  standard  of  efficiency  maintained 
by  the  cable  companies.  These  results  are  by  no  means  the 
fault  of  the  very  able  officials  of  the  Post  Office — they  are  the 
fault  of  politics,  of  the  totally  unpractical  conditions  under 
which  a  Government  owned  business  has  to  be  run.  And  it  is 
to  a  Government  department  responsible  for  the  greatest 
commercial  failure  the  electrical  industry  can  show,  which 
loses  more  money  in  the  telegraph  business  every  day  that 
passes,  which  has  a  staff  that  is  virtually  a  political  organisa- 
tion in  a  chronic  state  of  insubordination,  that  Parliament, 
press  and  public  are  willing  to  transfer  another  great  electrical 
industry,  whose  very  life  breath  is  enterprising  and  eidishtened 
commercial  management.  Tf  this  were  to  be  in  Ruritania  one 
would  smile  a  tolerant  smile.  But  that  public  opinion  in  com- 
mercial Britain  should  be  so  ignorant  or  so  apathetic  makes 
one  rub  one's  eyes  ;  and  one  rubs  them  still  harder  after  read- 
ing Prof.  Meyer's  book,  where  the  damning  evidence  of  the 
political  ineptitude  and  ]irejudice  which  have  stunted  the 
growth  of  one  of  the  most  valualile  aids  to  commerce  and  society 
which  invention  and  industry  have  inoduced  is  set  forth  in 
convincing  fashion.  IIerhert  Laws  Weru. 


THIRTEENTH  ANNUAL  CONVENTION  OF  THE  INCORPORATED  MUNICIPAL 

ELECTRICAL  ASSOCIATION. 


Affairs  municipal  in  electricity  supply  have  been  marked  for 
the  past  1  li  years  b}'  the  annual  Convention  of  central 
station  engineer.s,  and  the  thirteenth  of  these  interesting 
gatherings  is  being  brought  to  a  close  in  Nottingham  to-day, 
after  being  in  jirogress  since  Tuesday.  The  election  of  Mr.  H. 
Talbot,  electrical  engineer  to  the  Nottingham  Corporation,  as 
President  of  the  Association  for  l'J07-8  centred  the  Convention 
meetings  this  year  in  the  lace  city,  and  from  both  the  engineer- 
ing and  social  aspects  of  the  Convention  the  location  could  not 
have  been  better  placed. 

As  in  previous  years,  a  largo  number  of  engineers  attended 
the  meetings  and  followed  the  programme  from  start  to  (inisli. 
Tlic  hotel  accommodation  has  been  taxel  sDmcwhat  severely. 
and  the  experience  of  former  meetings  has  monotonously 
repeated  itself — the  visitors  have  found  room  in  hotels  in 
diiferent  parts  of  the  city.  The  following  are  among  those 
who  attended  the  mcctinjfs  :  U.  L.  Acland,  A.  Blackmail,  Aid. 
Bro<lie,  T.  1).  Clothier,  X.  Clongli,  A.  A.  Day,  .1.  E.  Edgcomo, 
S.  E.  Kuddcn,  W.  W.  Lackie,  V.  A.  H.  McCowcn,  A.  15. 
Mountain,  Cuuncillor  A.  Murray,  V.  A.  Ncwingtoii,  S.  L. 
Pearre,  AM.  C.  Pearson,  I'.  .1.  I'riiigle,  It.  Faraday  Proctor, 
C.  E.  C.  Shawlicid,  Aid.  Smith,  ij.  Talbot  (president).  Sir 
.lohn  'I'uiney,  ^\'.  \i;;iioles,  Bailie  K.  A.  WiglitinaTi,  (I. 
Wilkinson  ami  T.  I'.  W  ilrnshurst. 

Tliiough  the  courtesy  of  the  authorities,  the  meetings  have 
lieeii  held  at  the  University  College  in  the  lecture  theatre, 
where  it  was  possible  to  both  hear  and  see  the  speakers.     At 


Sheffield  last  year,  and  in  other  i)laces  in  years  gone  by,  the 
large  rooms  at  the  headquarters  hotel  used  for  the  meetings 
have  not  been  at  all  suitable,  the  placing  of  the  chairs  and  the 
acoustic  properties  of  the  room  being  all  against  genuine  com- 
fort, both  during  the  reading  and  discussion  of  the  Papers. 
The  arrangements  of  the  lecture  theatre,  therefore,  came  as  a 
pleasant  variant. 

Tiici-iliii/,  June  'Mill. 
Most  of  the  members,  some  with  their  wives,  who  travelled 
from  afar  leached  Nottingham  on  Monda}'  evening,  but  the 
serious  work  of  the  Convention  diil  not  begin  until  this  morn- 
ing. At  IO;:-JO  a  hearty  welcome  was  extended  to  the  engi- 
neers and  chairmen  attending  the  Convention,  together  with 
their  friends,  by  the  Mayor  of  Nottingham  (Mr.  Councillor 
Spahling)  and  the  Sheritl'(Mr.  Councillor  Carey).  The  former, 
who  was  well  received,  referred  in  pleasing  terms  to  the  duty 
imposed  upon  him  of  olficially  expressing  the  gratification  of 
the  citizens  of  Nottingham  in  having  the  Convention  jiroceed- 
ings  conducted  in  their  midst.  During  his  present  year  of 
otiice  no  less  than  10  conventions  had  bei'u  held  in  the  city, 
lie  a|i|ir(ipri;itely  referred  to  the  successful  electricity  undcrtak 
ing  of  the  Ciii|mrdlion,  so  alily  presidoil  o\er  by  the  {'resident 
of  the  Association,  Mr.  11.  Talbot,  and  remaiked  that  upwards 
iif  XI  1,500  had  been  allocateil  fioin  its  funds  for  the  relief  of 
the  rales.  Although  a  feeling  existeil  among  certain  inhabi- 
tants that  the  lighting  charges  were  somewhat  high,  the  de- 
partment wiw  a  great  success.     The  Sherift,  in  supporting  the 
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words  of  welcome  of  the  ^[ayo,I^  cxpressod  his  belief  in  the 
practical  value  of  conventions,  and  hoped  that  the  proceedings 
woulil  prove  profitable  to  both  the  engineers  and  committeemen 
concerned. 

Mr.  H.  Talbot,  after  propasin?  a  \ote  of  thaid<s  to  the 
Mayor  and  Sheritl' for  their  cordiality,  then  read  his  presiden- 
tial address,  of  which  the  following  is  an  ahUract-  — 

The  common  ground  on  which  wo  meet  is  that  of  giving  an 
eflicicut  and  cheap  supply  of  electricity  to  all  consumers  and  for  all 
purposes,  consistent  with  the  principle  that  the  long-hour  consumer 
shall  not  be  called  upon  to  pay  part  of  the  cost  incurred  in  supply- 
ing the  short  hour,  or,  in  other  words,  the  non-profitable  consumer, 
and  I  assume  that  one  of  the  main  ideas  at  these  conventions  is  to 
strengthen  and  encourage  one  another  in  our  efforts  for  this  at- 
tainment. 

Two  years  ago  your  president,  Mr.  Edgcome,  in  his  address,  men- 
tioned the  fact  that  out  of  a  possible  800  assistant  engineers  eligible 
for  election  as  associates  only  tU  had  joined  the  Association.  Al- 
though yourcouncil,  with  the  view  of  encouraging  assistant  engineers 
to  take  an  interest  in  the  Association  by  writing  Papers,  offered 
travelling  studentships  for  competition,  only  one  such  studentship 
was  gained  last  year  by  Mr.  McCourt  of  Harrogate,  for  his  very 
complete  and  interesting  Paper  on  "  The  Value  of  Photometry  in 
Central  Station  Work."  This  year  no  Paper  has  been  received 
from  any  associate,  and  the  number  of  associates  has  slightly 
decreased. 

Now  there  must  be  some  cogent  reason  why  such  apparent  apathy 
is  shown  by  assistant  engineers,  and  I  do  not  think  we  have  far 
to  seek  for  a  solution  of  the  difficulty.  With  my  own  assistants  I 
have  asked  them  on  several  occasions  why  they  do  not  join  the 
Association,  and  the  answer  invariably  is  :  "  AVhy  should  we '?  We 
cannot  attend  the  Convention,  and  we  can  read  the  Papers  and  dis- 
cussions when  the  proceedings  are  published."  Everyone  will  admit 
that  many  of  the  assistant  engineers  of  to-day  will  eventually  become 
chief  engineers  somewhere  or  other  in  the  course  of  time,  and  I 
would  strongly  advise  the  chairmen  of  committees  and  chief  engi- 
neers to  see  if  something  cannot  be  arranged  so  that  assistant  engi- 
neers can  be  induced  to  join  the  Association,  and  thereby  become 
interested  in  the  valuable  Papers  that  are  read  at  our  Conventions 
and  in  the  more  valuable  discussions  which  take  place.  As  the 
Conventions  always  takes  place  in  the  summer,  when  stations  are 
working  at  their  minimum  output,  it  ought  to  be  quite  feasible  to 
allow  one  more  assistants  to  attend  the  Convention,  and  should  a 
ditliculty  be  found  in  the  matter  of  expense  to  the  assistant,  I  do 
not  see  why  his  expenses  should  not  be  paid  by  his  committee,  for 
most  certainly  the  assistant  would  become  more  useful  in  his  work, 
and  the  advantage  would  be  with  his  committee,  and  at  a  very 
trilling  cost 

The  past  year  has  been  comparatively  uneventful  with  the  excep- 
tion of  one  feature.  I  refer  to  the  continually  increasing  use  of 
metallic  filament  lamps.  It  is  certainly  interesting  to  note  that 
after  over  30  years'  careful  work  in  improving  the  carbon  filament 
lamp,  a  return  should  be  made  to  the  use  of  metals  and  their  alloys 
for  the  substance  of  the  filament,  and  it  would  be  interesting  to 
know  whether  the  advent  of  these  lamps  will  not  result  in  the  car- 
bon filament  lamps  becoming  obsolete.  What  ultimate  effect  these 
new  lamps  will  have  upon  our  undertakings  it  is,  of  course,  impos- 
sible to  predict,  but  there  can  be  no  doubt  that  any  improvement  in 
the  present  extravagant  methods  of  producing  light  must  eventu- 
ally prove  beneficial  to  every  one.  Of  course,  the  use  of  these  new 
lamps  necessarily  involves  a  considerable  reduction  in  the  revenue 
of  an  imdertaking,  but  at  the  same  time  it  is  to  the  immediate 
advantage  of  the  consumer  who  keeps  his  installation  up-to  date. 
This  reduction  of  revenue  can  only  be  temporary,  as  the  cheapen- 
ing of  the  light  will  have  the  effect  of  euormously  increasing  the 
number  of  our  consumers,  and  so  necessitate  a  larger  output  in  the 
near  future,  although  for  the  time  being  it  may  go  hard  with  con- 
tractors for  electrical  'plant,  as  extensions  will  not  be  required  so 
soon. 

This  brings  us  to  the  point  as  to  the  best  means  of  increasing  the 
number  of  our  consumers,  and  I  think  the  fairest  way  is  to  offer 
special  inducements  to  the  more  profitable  ones.  This  naturally 
raises  the  nuich-vexed  question  of  "  Flat  rate  v.  Other  methods  of 
charging.''  There  can  be  no  doubt  that  the  flat  rate  method  of 
charging  is  unjust,  and  that  its  only  recommendation  is  its  extreme 
simplicity.  The  use  of  a  scale  of  discounts  increasing  with  the 
number  of  units  consumed  only  tends  to  asgravate  the  injusticr . 
The  "  maximum  demand"  system  is  after  all  the  fairest  and  most 
ejuitable  method  of  charging  which  has  been  devised  up  to  the 
present.  It  falls  short  of  absolute  equity,  inasmuch  as  we  are  un 
able  to  differentiate  between  those  who  di  and  those  who  do  not 
make  use  of  their  maximum  demand  at  the  time  of  maximum  load 
on  the  supply  station,  but  this,  I  think,  is  of  very  slight  importance. 

The  Corporation  of  Birmingham  has  lately  issued  an  announce- 
ment stating  that  it  is  their  intention  to  register  wiring  contractors 
who  are  authorised  to  carry  out  installations  in  the  city.     This  is  a 


matter  which  requires  much  careful  consideration.  At  the  outset, 
it  nnist  be  admitted  that  a  municipality  docs  not  appear  to  be 
endowed  with  power  to  authorise  or  prevent  the  carrying  out  of  an 
electrical  installation  by  any  contractor  or  other  person.  Nor  would 
it  seem  that  they  can  refuse  to  supply  such  an  installation  unless 
the  work  be  done  in  such  a  manner  as  not  to  comply  with  one  or 
other  of  the  various  liegulations  of  the  ISoard  of  Trade.  Never- 
theless, I  cannot  but  think,  and  I  am  sure  you  will  all  agree  with  me, 
that  some  scheme  whereby  workmen  should  be  certifiod  as  com- 
petent would  prove  advantageous  alike  to  the  consumer,  the  supply 
authorities  and  the  contractors  themselves.  Of  course,  registration 
would  only  be  a  means  of  minimising,  and  would  not  prevent,  bad 
and  scainped  work,  but  it  would  at  least  tend  to  guard  against  the 
deplorable  ignorance  of  some  of  the  electrical  workmen  of  to  dav.  It 
would  hardly  appear  desirable  for  the  municipalities  individually  to 
take  this  work  in  hand,  as  a  purely  local  registration  would  be  far 
too  narrow  a  basis  on  which  to  carry  out  such  a  scheme.  Neither 
do  I  think  it  wonld  be  competent  for  this  Association  to  undertake 
the  work,  as  it  should  be  of  an  entirely  national  character,  and 
would  be  better  carried  out  by  the  Electrical  Contractors'  or  similar 
Association.  The  registration  should  be  conditional  on  the  gaining 
of  a  certificate  for  the  passing  of  a  fairly  elementary  examination  on 
somewhat  similar  lines  to  that  instituted  by  the  Worshipful  Com- 
pany of  Plumbers. 

At  one  time  it  was  thought  that  great  results  would  be  obtained 
by  the  combination  of  a  generating  station  with  a  refuse  destructor. 
There  are  even  now  people  who  refuse  to  believe  that  a  refuse 
destructor  is  not  a  great  financial  acquisition  to  an  electricity  supply 
undertaking.  I^ndoubtedly,  looked  at  from  the  broadest  standpoint 
of  the  ratepayer,  the  combination  is,  perhaps,  desirable,  as  the 
refuse  must  be  destroyed,  and  that  as  effectually  and  as  cheaply  as 
possible.  It  is  a  certain  fact,  notwithstanding,  that  the  handling 
and  burning  of  the  refuse  alone  costs  more  than  the  same  output 
could  be  obtained  for  at  the  coal-fired  generating  station. 

In  the  case  of  the  Eastcroft  destructor  at  Nottingham,  28,302 
tons  of  refuse  were  destroyed  during  the  last  year,  producing 
1,069,885  units.  Wages  amounting  to  i'2,146  weie  paid  for  stoking 
this  refuse  and  providing  additional  engine  drivers— otherwise  un- 
necessary, as  this  output,  averaging  about  240  kw,  could  easily 
have  been  generated  at  the  main  generating  station  without  extra 
help-  bringa  the  cost  up  to  048d.  per  unit,  which  would  more  than 
pay  for  the  extra  steam  power  required,  and  to  this  must  be  added 
the  increased  maintenance  and  capital  charges  for  plant,  &c  ,  at  the 
destructor.  Although  of  such  small  capacity,  the  destructor  station 
runs  14  to  18  hours  per  day  with  a  load  factor  of  28  per  cent.,  and 
generates  9  per  cent,  of  the  total  electricity  supply  for  the  city. 

For  the  moment  this  sounds  extraordinary,  and  certainly  appears 
to  justify  the  enthusiasm  of  destructor  advocates.  They  very 
naturally  say  :  "  You  have  turned  out  9  per  cent,  of  your  total 
supply  for  £2,146,  and  you  say  this  has  cost  more  than  you  could 
have  generated  it  for  at  your  main  station.  Your  total  revenue  for 
11,116,835  units  is  £90,921.  Clearly,  therefore,  you  should  pay 
something  for  the  refuse."  A  very  little  consideration,  however, 
will  show  the  higher  up  the  peak  of  our  load  curve  we  get  so  does 
the  cost  of  supplying  each  unit  generated  increase  out  of  all  propor- 
tion. The  destructor  station,  of  necessity,  supplies  cheap  units  at 
the  bottom  of  the  curve,  and  leaves  to  the  main  station  the  task  of 
supplying  the  expensive  ones  at  the  top,  with  a  consequent  reduc- 
tion of  the  load  factor.  It  must  not  bethought  that  I  am  disparag- 
ing the  utility  of  destructors.  Towns'  refuse  must  be  disposed  of, 
and  burning  is  the  most  effectual  method.  This  being  the  case,  the 
cost  of  burning  must  inevitably  be  borne  whether  the  heat  bo 
utilised  or  not.  Under  these  circumstances  it  would  be  a  pity  not 
to  utilise  the  heat,  even  if  in  so  doing  the  electricity  undertaking  be 
asked  to  contribute  indirectly  towards  the  expense  of  destroying  the 
refuse. 

The  amount  of  the  reserve  fund  allowed  under  the  Elecliic 
Lighting  Acts,  of  one-tenth  of  the  aggregate  capital  may,  or  may 
not,  be  sufficient  for  this  purpose,  but  I  am  of  opinion  that  it  is  a 
wise  pohcy  to  rea':h  this  amount  before  the  plant  is  worn  out,  or 
more  Hkely  becomes  antiquated.  I  suggest  that,  further  than  this, 
and  as  soon  as  convenient,  a  depreciation  fund  should  also  be 
started.  With  these  two  funds  in  existence  an  undertaking  would 
bo  placed  on  a  sound  financial  basis.  In  Nottingham  our  reserve 
fund  stands  to  day  at  X'43,926,  and  this  sum  is  invested  outside  the 
Corporation. 

In  several  of  the  recent  sanctions  for  loans  under  the  Electric 
Lighting  Acts,  the  Lo:al  Government  Board  have  advised  that 
meters,  and  so-called  short-lived  assets,  should  be  purchased 
out  of  revenue.  This  may  also  be  a  sound  policy,  but  it  must  of 
necessity  reduce  the  profits  of  the  undertaking  by  the  amount  so 
spent.  I  think  it  is  found  in  practice  that  when  a  trading  concern 
has  once  given  an  amount  to  the  relief  of  the  rates,  the  Finance 
committee,  or  those  responsible  for  making  the  rate,  expect  at  least 
the  same  amount  each  year,  and  this  will  be  impossible  so  long  as 
plant  which  certainly  should  be  charged  to  capital  account  has  to 
be  paid  for  out  of  revenue. 
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It  is  surprising  when  visiting  generating  stations  how  many  of 
them  look  more  like  museums  than  modern  stations,  and  why  is  it? 
It  cannot  be  that  the  plant  has  cost  less,  or  that  it  is  more  efficient, 
for  in  some  stations  you  will  find  the  same  type  of  engine  coupled  to 
various  t3'pes  of  generators,  and  vice  versa.  To  have  good  sound 
efficient  plant  should  be  the  first  care  of  every  committee.  That 
this  can  be  obtained  with  uniformity  at  the  same  time  is  a  fact  that 
many  of  us  are  agreed  upon  and  appreciate.  After  having  decided 
upon  the  type  of  plant  to  be  installed,  why  change  every  time  an 
extension  of  the  plant  becomes  necessary '?  There  are  some  who 
will  probably  say  that  it  is  purely  a  question  of  cost  ;  but  is  it  '.'  I 
am  glad  to  say  that  my  committee  has  provided  as  good  a  plant  as 
it  is  possible  to  obtain,  and  as  far  as  practicable  have  kept  to  uni- 
formity, and  this  at  no  extra  cost.  During  the  14  years  our  stations 
have  been  in  operation  we  have  only  had  to  repair  four  armatures 
snd  one  field  coil,  and  with  the  exception  of  one  short  stoppage 
during  the  daytime,  the  supply  has  not  been  interrupted. 

Mr.  Talbot  also  referred  to  the  advantage  of  the  continuity  in 
office  of  the  chairman  and  members  of  committees. 

A  hearty  vote  of  thanks,  proposcil  by  Councillor  A.  Murray 
(?jdinburgli),  to  the  President  for  his  address  was  carried 
unanimously.     B.iilie  Wightman,  J.P.,  then  read  his  I'aper  on 

THE  EXPERIENCES  OF  A  CONVENER  IN  THE  ESTAB 
LISHMENT  OF  AN  ELECTRICITY  UNDERTAKING.* 

BY   BAILIE    WIGHTMAN,   J.P. 
(Convener  of  tbe  'Tovau  Eleetricity  Works.) 

The  author  describes  his  experiences  as  Convener  at  Govan  in 
the  hope  that  it  will  be  interesting  by  bringing  out  the  experiences 
of  others  who  have  held  a  similar  position  in  other  towns. 

It  is  about  15  years  since  the  Govan  order  was  acquired.  It  was 
not  obtained  with  the  immediate  intention  of  putting  it  into  opera- 
tion, but  merely  as  a  precautionary  measure,  and  some  years  later, 
when  the  writer  was  Convener  of  the  Watching  and  Lighting  Com- 
mittee, the  first  step  was  taken  to  enforce  it.  A  committee  was  ap- 
pointed who  contented  themselves  by  marking  time  until  a  new 
interest  was  awakened  by  an  application  from  two  separate  com- 
panies and  an  inquiry  from  the  Board  of  Trade  as  to  our  position 
in  relation  to  our  order.  We  declined  to  entertain  the  proposals  of 
the  London  companies,  and  we  intimated  to  the  Board  of  Trade 
that  we  were  at  present  considering  the  matter. 

At  this  time  we  were  merely  coquetting  with  the  question.  There 
were  three  courses  open  to  us :  Hand  over  our  order  to  a  private 
company  ;  hand  over  our  order  to  Glasgow,  our  near  neighbom- ;  or 
carry  it  out  ourselves.  The  municipal  spirit  was  too  strong  for  the  first, 
the  anti-annexation  feeling  too  keen  for  the  second.  The  alternative 
left  was  to  do  it  ourselves.  We  determined  to  take  the  advice  of  an 
expert.  The  first  name  suggested  was  that  of  an  eminent  London 
engineer.  Although  we  had  gone  so  far  on  our  way  we  still  wanted 
to  leave  ourselves  free  to  go  back  on  our  tracks  if  necessary.  We. 
therefore,  in  asking  for  a  report,  rei|uested  him  to  state  his  fee  in 
the  event  of  our  failing  to  go  on  witli  the  scheme  His  answer  was 
that  he  would  make  no  report  unless  wc  were  prepared  to  go  ahead. 
Such  an  answer  was  unfair  ;  we  were  in  the  position  that  we  know 
nothing  ;  we  wanted  information ;  wo  wanted  a  scheme  presented  to 
us  upon  which  we  could  give  an  inteUigent  decision.  Wc  tlion 
turned  to  a  local  engineer  who  was  more  amenable  to  our  views. 
He  got  out  a  scheme,  and  after  consideration  wo  agreed  to  carry  it 
out.     Viewed  in  the  light  of  to  day  it  was  not  a  bad  scheme. 

In  the  statling  of  tlio  station  tho  committee  did  not  always  follosv 
the  advice  of  tlie  consulting  engineer,  nor  did  they  allow  the  rcsidojit 
engineer  after  his  appointment,  to  guide  tliem  altogether  in  the 
subordinate  appointments.  In  spite  of  these  eccentricities  it  is  sur- 
prising to  be  able  te  say  that  the  venture  met  with  much  success. 
Tho  writer  considers  it  due  to  the  simplicity  of  tho  system,  the  three 
wire  continuous  current,  and  tbc  perfection  of  the  plant. 

As  regards  breakdowns,  none  have  come  to  tho  author's  knowledge 
during  tho  lust  live  yearb,  but  ho  describes  one  or  two  of  tlie  early 
stoppages. 

There  is  one  experience  the  convener  of  an  electricity  committee 
has  which  is  unknown,  or,  if  known,  it  is  only  to  a  limited  extent 
by  other  committees.  It  is  usual  for  the  dcpaitiuent  upon  tho  first 
year  or  two  of  its  existence  to  consistently  show  a  deficiency  which, 
of  course,  lias  to  bo  met  out  of  the  rates.  That,  together  with  the 
continual  capital  expenditure,  causes  tho  committee  to  become  a  by- 
word for  swallowing  up  tho  money.  Tho  result  of  this  is  that  the 
convener  becomes  a  cock-shy  for  the  discontented. 

Tho  writer  thinks  if  ho  had  the  facilities  for  recording  tho  fortunes 
of  the  chairmen  since  he  has  had  tho  honour  of  being  a  member  of 
thill  association,  he  would  find  that  not  a  few  went  down  in  tho 
November  storms,  and  that  because  of  their  electrical  experiences. 

That  an  influential  syndicate  should  seek  Parliamentary  power  to 
compete  with  a  lociil  authority  in  its  own  district  is  not  a  prospect 
•  AH'tfftct, 


which  can  be  looked  forward  to  with  equanimity.  The  money  which 
we  had  already  expended  appeared  to  us  as  good  as  lost,  and  the 
best  part  of  our  business  the  production  of  power  which  was  the  real 
hope  of  our  undertaking  was  in  danger.  We  resolved  to  resist  the 
invader  to  the  utmost  of  our  power.  It  was  in  that  spirit  that  we 
opposed  the  proposals  of  the  two  power  companies  who  were  rivals 
upon  the  Parliamentary  field,  but  to  us  both  enemies.  Notwith- 
standing their  eminent  counsel  and  engineers,  their  work  came  to 
nought  so  far  as  we  were  concerned,  as  Govan  was  excluded  from 
the  area  of  the  bill  that  was  passed.  This  was  attributable  to  the 
earnestness  and  intrepidity  of  our  opposition,  and  also  to  the  fact 
that  the  chairman  of  the  Parliamentary  Committee  had  a  thorough 
grasp  of  the  situation  and  a  mind  in  sympathy  with  municipal 
institutions. 

Our  earlier  energies  all  appear  to  have  been  directed  towards 
lighting.  The  writer  thinks  it  would  be  the  promotion  of  the  power 
companies,  and  their  attempts  to  get  a  footing  in  our  town,  which 
helped  to  give  us  a  proper  view  of  our  position  and  opportunities. 
It  undoubtedly  had  the  effect  that  when  we  considered  another 
extension  h  caused  us  to  take  a  much  larger  and  broader  view  of 
the  situation.  It  also  influenced  us  in  making  up  our  mind  that 
we  had  come  to  the  point  when  we  might  with  advantage  appoint 
an  engineer  with  skill  to  advise  us  upon  this  extension,  but  one 
also  with  tact  and  experience  to  make  the  undertaking  a  commercial 
success. 

The  relation  of  the  convener  and  the  engineer  is  a  very  interest- 
ing point  in  the  development  of  an  undertaking.  To  determine 
clearly  the  line  of  demarcation,  how  far  and  to  what  extent,  the 
committee,  as  represented  by  the  convener,  should  take  part  in 
carrj'ing  on  the  work. 

In  the  writer's  opinion  we  will  best  discriminate  the  relation 
between  the  committee  and  the  engineer  by  determining  first  the 
duties  and  what  we  expect  from  the  official.  His  duties  as  engineer 
require  that  he  should  report  upon  all  proposals  which  involve 
capital  expenditure,  whether  they  have  been  initiated  by  himself  or 
by  any  member  of  the  committee,  with  a  view  to  their  considera- 
tion, and  when  passed  it  is  his  duty  to  carry  out  the  proposals  into 
execution.  As  manager  they  involve  his  superintendence  and  super- 
vision of  the  undertaking  in  all  its  departments.  The  appointment 
of  his  staff,  or  by  delegation,  all  salaries  and  wages  of  the  staff 
appointments  to  be  approved  by  tho  committee. 

The  duty  of  the  convener  on  the  other  hand,  at  least,  so  far  the 
executive  part  is  concerned,  is  purely  honorary,  and  he  will  be  a 
wise  man  indeed  if  he  keeps  it  strictly  so.  There  is  nothing  the 
writer  can  imagine  more  vexatious  to  an  official  than  to  find  his 
committee  meddling  and  interfering  with  the  work  of  his  stall. 
There  are  occasions  when  opportunity  is  given  hira  of  showing  his 
interest  and  sympathy  with  them  in  their  work. 

The  circumstances  of  municipal  management  combine  to  make  it 
absolutely  necessary  that  a  good  understanding  should  prevail 
between  the  committee  and  the  chief  executive  officer.  This  can 
only  be  attained  if  there  be  mutual  sympathy  on  the  part  of  tho 
Convener  and  the  official,  and  in  order  to  secure  this  it  should  be  a 
necessary  part  of  the  engineer's  duties  to  keep  the  convenor  con- 
stantly informed  of  the  doings  of  his  department.  He  should  ac- 
quaint him  with  its  progress  and  developments,  and  also  with  all 
disappointments  or  "  regrettable  incidents  "  which  may  have  oc- 
curred. Complete  confidence  on  the  part  of  tlio  chairman  in  tho 
official,  and  reliance  and  trust  on  the  part  of  tho  official  in  the 
chairman  are  essential  to  success. 

At  meetings  of  his  committees  the  convenor  is  the  spokesman  of 
the  official  and  he  should  be  in  a  position  to  afford  explanations  to 
his  committee  upon  all  tlio  details  of  the  work  of  the  undertaking. 
Ho  would  be  able  to  appreciate  special  difficulties  and  cases,  and 
confer  witli  and  advise  the  official.  Not  only  would  tho  work  of 
tho  committee  bo  facilitated,  but  tlioro  is  no  doubt  their  joint  work 
would  result  to  the  ultiuiato  advantage  of  tho  ontorpriso  under  their 
caro.  When  any  matter  is  likely  to  be  the  subject  of  debate  it  is 
most  desirable  that  the  engineer  and  convenor  should  know  each 
other's  minds  with  regard  to  it.  Tho  may  not  hold  tlic  same 
opinions,  but  it  is  iiio.st  conducive  tohannonius  working  if  the  head 
of  the  committee  and  tlio  head  official  uncloratand  one  another's 
position  beforehand. 

DISrl'.ssKiN. 

.Milermaii  (J.  Pkakson  (Briitol)  welromeil  llie  iippnrhinity  nf  .1  delmtr 
\^biel)  vtnred  the  npitiions  of  ebairnien  anil  et)iiin)itteinet)  on  matter;*  of 
ini|Hiil;iiic  (•  Id  the  I'leclriiily  (le|iartineiit.  lie  deprciiti'il  tlie  ide.i, 
e\|in"*<ecl  in  tlie  papiT,  of  n  loeiil  iiiitliority  ohtiiiiiiiii;  ii  provisioiiiil  order 
iii.iinly  with  the  iden  of  keeping  nut  some  other  possible  supplier.  CJovan 
iiii);lil  with  advnnlnge  linvo  leniied  upon  il«  Inrgor  neijjlibonr  (iUsgow 
inslend  of  erecting  a  small  loenl  .station.  Chairmen  of  elcclrieily  coin- 
inittres  were,  be  thoiii^lit.  l>e«l  nwny  from  tbe  station  in  eases  of  break- 
ilow  n,  as  on  siieh  on  'isions  the  objec  t  of  the  engineer  was  to  get  the  light 
on  again  as  ijiiiekly  a-«  possible,  and  at  that  lime  a  1  bairman  could  only  be 
in  the  way.  The  the  on  the  llrislol  switi  hlio  ird  of  some  yi'ars  back 
served  to  illustrate  his  point  admirably.  He  upheld  the  o|>inions  of  the 
writiT  with  regard  to  fbo  relations  of  Ibi'  engineer  and  bis  eommillee. 
nnd  eontiniiily  of  office  of  the  ehairman  eontributod  greatly  tonnrds  tlir 
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mftintfaaiifO  of  tli's  utiod  t'eeling.  Bristol  liad  derivotl  ijroat  boiietit  from 
a  pursuit  of  this  policy,  and  other  towns  niiirht  reasonably  be  expected  to 
do  the  same.  On  the  snbject  of  power  supply,  they  could  appreciate  in 
Bristol  the  importance  of  niaking  the  relation  of  the  municipality  abso- 
lutely detinile  with  any  local  power-in-bulk  company.  It  was  possible 
{or  such  a  company  to  come  into  Hristol.  but  lie  did  not  see  how  it  could 
liope  to  live  on  what  it  would  j;et  there.  His  undertakinir  had  not  the 
lea^t  fear  of  conipeliti(Mi  fron\  this  tpiarter.  though  progressive  stejis 
vere  not  the  less  beint;  taken  with  the  power  load.  In  seven  years  some 
7,000  H.i'.  of  motors  had  been  connected.  Their  initial  mistake  was  the 
installation  of  too  small  a  plant.  In  the  extension  of  the  sujiply  to  the 
Avonmouth  Docks  instead  of  erecting  a  local  station  with  small  units 
.Old  inefficient  plant  they  were  transmitting  8  miles  from  the  large  stations 
in  Bristol,  securing  thereby  tlie  advantages  of  generation  on  a  large  scale 
at  B  central  ]voint.  On  the  subject  of  the  consulting  engineer  and  the 
local  "expert,"  he  felt  that  the  advice. of  ii  competent  man  should  of 
iieoessity  be  taken  on  the  installation  of  so  important  an  undertaking  as 
an  electricity  station. 

Bailie  Fisi.vY  (Glasgow)  remarked  that  in  Glasgow  they  were  guilty 
of  the  initial  blunder  of  starting  with  too  small  a  station.  They  had 
remedied  this  now  by  the  concentration  of  their  plant  into  two  large 
stations,  north  and  south  of  the  river,  but  the  experience  with  small 
plants  had  taught  them  a  lesson.  For  this  reason  Govan  might  reasonably 
have  taken  its  supply  from  tJlasgow  instead  of  building  a  small  station 
in  its  own  area.  The  policy  of  the  engineer  and  chairman  having  the 
committee  in  complete  agreement  with  them  had  his  hearty  ajiproval. 
and  during  the  development  of  the  Gl.is»ow  electricity  department  he 
knew  of  instances  in  which,  if  this  policy  han  found  practical  expression, 
many  blunders  would  have  never  been  committed.  A  technical  man 
should  head  the  dep.artment.and  on  emergency  occasions  the  chairman 
wa.s  only  in  the  way.  The  latter  might,  on  the  contrary,  co-operate  with 
the  engineer  ,  on  the  business  side  particularly,  in  the  giving  out  of  con- 
tracts. He  felt  that  every  effort  shoidd  be  made  to  avoid  unfairness  in 
this  latter  particular. 

Councillor  Sr>"CL.\iR  (Swansea)  appreciated  the  previous  s|)eaker's 
remarks  as  to  starting  in  too  small  a  station,  and  he  also  emphasised  the 
neces.<ity  for  a  good  power  load.  As  chairman  of  a  comparatively  small 
undertaking,  his  experience  contirmed  the  view  that  expert  advice  was 
necessary  to  the  building  of  a  good  station  and  Govan  might  have  avoided 
trouble  if  they  had  not  followed  the  counsel  of  a  local  engineer.  It  was  also 
very  necessary  that  the  chairman  and  committee  should  have  the  fidlest 
confidence  in  the  engineer  and  should  shape  their  policy  on  his  advice. 
In  dealing  with  the  problems  of  securing  a  power  load,  he,  personally, 
always  urged  the  necessity  of  securing  power  consumers  at  low  rates. 
There  was  a  tendency  to  charge  too  much  for  power  supply.  He  thought 
that  chairmen  should  read  two  Papers  at  the  convention,  so  that  they 
might  have  an  oppotuuity  of  discussing  the  commercial  as  distinguished 
from  the  engineering  aspect  of  their  undertakings 

.Alderman  Smith  (Liverpool)  thought  thatthe local  engineer,  by  reason 
of  his  better  acquaintance  with  local  affairs,  was  to  be  ])referred  to  an 
outside  expert.  In  Liverpool  they  had  been  able  to  avoid  starting  in  a 
small  way.  as  the  Corporation  had  bought  out  a  company  supplying 
1,. 500,000  units  per  annum,  and  by  a  progressive  policy  had  increased  the 
output  in  10  years  to  31 J  million  units  per  annum. 

.Alderman  Brodie  (Blackpool)  agreed  with  continuity  of  service 
for  the  chairman  and  approved  of  having  a  practical  man  in  charges 
of  the  station.  He  ipialified  for  the  post  of  chairman,  because  he  knew 
nothing  about  electricity.  A  previous  chairman  had  been  an  amateur 
electrician  and  some  of  the  committee  knew  .something  of  electricity,  and 
between  them  they  managed  to  run  the  undertaking  to  a  standstill.  He  felt 
somewhat  aggrieved  that  the  Paper  in  deaUng  with  the  conditions  of  a 
decade  hack  was  liable  to  be  misleading  in  giving  a  bad  impression  of  an 
electricity  su|)ply  undertaking,  and  he  should  have  preferred  a  treatment 
of  the  subject  on  modern  lines. 

Councillor  A.  .Mirrvv  (Edinburgh)  cau.sed  some  amusement  by  giving 
a  few  examples  of  committeemen  seeking  to  know  something  of  electrical 
technicalities  and  endeavouring  to  advi.se  the  engineer  on  the  basis  of 
their  "  knowledge."  Chairmen  and  members  of  committees  shoukl 
confine  their  labours  strictly  to  the  commercial  side,  and  leave  electrical 
engineering  severely  alone. 

.Alderman  Cootes  (Hanley)  said  the  discussion  could  not  fail  to  be 
helpful  to  chairmen  in  similar  circumstances.  Chairmen  should  always 
try  to  carry  their  committees  with  them.  The  engineer  .should  be  given 
credit  for  honesty  of  purpose  and  soundness  of  judgment,  and  he  would 
not  lead  them  far  wrong,  (iood  results  could  only  be  obtained  from 
large  stations  which  could  be  worked  more  economically.  Had  the 
pottery  towns  agreed  upon  some  combined  scheme  for  tlie  supply  of 
power  to  the  tramways  now  run  by  a  company,  Hanley  would  now  have 
a  gooil  ilay  load.  But  at  that  time  his  committee  had  failed  to  appre- 
ciate the  commercial  importance  of  cooperation  in  the  matter.  .An 
attempt  was  now  being  made  to  federate  the  towns,  and  a  large  station 
woiilrl  probably  then  be  erected  for  the  supply  of  power  over  a  very  wide 
area. 

Bailie  .T.*CKso>-  (Partick)  said  that  although  Partick  had  an  expert  to 
guide  them,  he  did  not  altogether  agree  that  it  was  unwise  to  take  the 
advice  of  a  local  man.  There  were  local  conditions  of  which  the  local 
man  would  have  best  knowledge.  Their  undertaking  had  grown  at  a 
rapid  rate,  and  while  they  showed  a  balance  on  the  right  side  of  the 
account,  the  district  was  a  growing  one  anti  they  were  confronted  with 
conditions  of  supply  that  complicated  the  accounts  in  such  a  way  that 
one  did  not  get  a  fair  idea  of  the  cost.  The  output  was  now  something 
like  2,000,000  unit.s  per  annum. 


Bailie  A.  Fishkr  (Paisley)  said  there  was  one  point  he  would  like  to 
mention.  When  the  Clyde  X'alley  Bill  was  passed  by  Sir  .James  Wood- 
house's  Committee,  Paisley  was  excluded  as  well  as  Govan  and  Partick. 
They  had  spent  close  on  £200,000  on  their  undertaking,  and  had  now  an 
output  of  about  ;{.,S(H).000  units.  They  could  not  boast  of  having  relieved 
the  rates,  and  hi'  hoped  they  never  would. 

Hailic  WicHT.MAN,  in  replying,  said  some  of  tile  speakers  had  fotmd 
fault  with  him  for  interfering  with  the  engineer,  but  this  was  more  appa- 
rent than  real.  Then,  as  reg.ards  the  employment  of  an  expert,  some 
seemed  to  think  that  all  the  experts  were  in  l,,ondon.  That  was  not  the 
case.  They  had  them  in  Scotland  too.  The  engineer  they  consulted 
was  not  only  a  local  man,  but  he  was  an  expert  electrical  engineer,  and 
was  no  doubt  quite  in  line  with  experience  at  that  particular  time.  Their 
experience  was  jiretty  much  the  experience  of  other  undertakings  founded 
at  about  the  same  time, 

A  hearty  vote  of  thanks  was  accorded  to  Bailie  Wightman 
for  Ills  Paper,  and  the  meeting  closed. 

On  the  invitation  of  the  chairman  of  the  Xottingham  Electricity 
j  committee,  Aid.  Sir  J.  Turney,  Kt.,  .J. P.,  the  members  and  their 
friends  were  entertained  to.  luncheon  in  the  Mechanics'  Hall. 
The  mayor  presided  over  a  large  company  which  included  a 
number  of  ladies.  After  the  loyal  toasts  had  been  duly 
honourtd,  Mr.  S.  L.  Pearcc  (Manchester)  proposed  the  health 
of  the  chairman  and  members  of  the  Nottingham  Electricity 
committee,  a  toast  which  was  received  with  musical  honours. 
Sir  John  Turney  expressed  pleasure  at  the  presence  of  the 
Convention  members  in  Nottingham,  and  the  high  compliment 
paid  the  city  by  the  election  of  Mr,  Talbot,  then  electrical  en- 
gineer, as  president  of  the  Association.  Bailie  Stevenson  (Edin- 
burgh) called  for  the  toast  of  the  mayor  and  sheriff;  and  after 
this  had  been  duly  acknowledged,  the  party  repaired  to  the 
special  cirs  which  had  been  arranged  to  take  them  to  the  Trent 
Biidge  car  sheds  and  the  St,  Ann's  power  house.  A  visit  to 
both  these  places  made  up  a  pleasant  afternoon's  programme. 
At  the  power  station  tea  and  light  refreshments  were  serve'l. 
JVediicsdai/,  Juhj  1st. 

To-day  was  given  up  entirely  to  an  excursion  to  Dovedale, 
one  of  the  most  charming  spots  in  Derbyshire.  A  special 
train  conveyed  the  parley  to  Matlock  Bath,  and  then  followed 
a  2i  hours'  drive  through  Cromford,  the  Via  Gellia  Valley, 
Bradbourne  and  Tissington,  Luncheon  was  served  at  the 
Peveril  Hotel,  and  the  afternoon  was  spent  in  seeing  the  Dale. 
The  return  journey  was  by  Matlock  Bath,  which  was  reached 
in  time  to  give  members  of  the  party  time  to  look  round  the 
village  and  see  the  sights.  Brilliant  weather  favoured  the 
outing,  which  was  very  much  enjoyed  by  all. 

Thursday,  July  2nd. 

The  annual  general  meeting  was  held  this  morning  at 
University  College,  Nottingham. 

It  was  proposed  by  Aid.  Smith  (Swansea)  and  seconded  by 
Bailie  Fisher  (Paisley)  that  Mr.  S.  L.  Pearce  be  elected  Presi- 
dent for  1908-9,  No  other  nominations  were  made,  and  the 
motion  was  carried  unanimously. 

Mr.  Pearce  thanked  the  members  for  the  honour  conferred 
upon  him,  which  he  said  was  all  the  greater  hpnour  as  it  was 
a  comparatively  short  time  since  he  «as  elected  on  the 
Council. 

Manchester  was  decided  upon  as  the  place  of  meeting  next 
year. 

Mr.  W.  W.  Lackie  (Glasgow)  was  elected  senior  vice-president. 

Mr.  .J.  Christie  (Brighton)  ami  Mr.  G.  Wilkinson  (Harro- 
gate) were  nominated  for  the  ^oHice  «i  junior  vice-president, 
and  as  a  result  of  the  voting  Mr.  Christie  was  elected. 

The  following  five  chairmen  of  committees  and  14  engineers 
were  proposed  for  the  vacancies  on  the  Council.  Those 
marked  with  an  asterisk  were  elected  : — 

Chairimn. 
Howarth    i  Man- 


'Councillor    (i. 

Chester). 
•Aid.  Chas.  West  (Coventry). 


Aid.  A.  Wilkinson  (Luton) 
Councillor  .1.  Heald  (Lancaster'. 
Councillor  A.  Sinclair  (.Swansea). 
Engineers. 

i.  1).  Knight  (Ealing). 
■  *H.  Richard.son  (Dundee). 
I    C.  Furne.ss  (Blackpool). 

A.  S.  Blackman  (Sunderland). 
•V.  A.  H.  McCowen  (Salford). 
•J.  K.  BrycTges  (Eastbourne;. 
•A.  A.  Day  ^ Bolton). 

Councillor  Howarth  (Manchester),  on  behalf  of  his  committee, 
gave  the  members  a  cordial  welcome  to  Manchester  next  year, 


•A.  C.  Cramb  (Croydon). 

J.  H.  Bowden  (Po'plar). 

A.  S.  Barnard  (Walsall). 
•F.  M.  Long  (Norwich). 

W.  M.  Rogersoii  (Halifax). 

S.  .1.  Wat.son  (Bury). 

H.  C.  Bishop  (New[)ort). 
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when  everything  possible  should  be  done  to  make  the  meeting 
a  success. 

The  hon.  solicitor,  hon.  treasurer  and  hon.  secretary  were 
then  reelected  and  the  constitution  of  the  new  Council  for 
1908-9  is  as  under  : — 

Executive  (1908-9)  Council. 
Presidents.  L.  Pearce  (Manchester). 
Vice-Presidents. 
W.  W.  Laokie  (Glasgow).  |  J.  Christ ie;(Brighton). 

Past-Presi(l,-nts. 
H.  Talbot  (Nottingham).  i  J.    E.    Edgcome    (Kingston-upon 

F.  A.  Newington  (Edinburgh).  Thames). 

I  S.  E.  Fedden  (Sheffield). 
Council. 
Aid.  Bruce  (Sunderland  1.  C.     E.     C.     Shawfield     (Wolver- 

A.  A.  Day  (Bolton).  ;       hampton). 

Councillor  Howarth  (Manchester).  ;  Councillor  Sinclair  (Swansea). 


Aid.  West  (Coventrv,. 
A.  C.  Crarab  (Croydon). 
F.  M.  Long  (Norwich). 
V.  A.  H.  McCowen  (Salford) 
H.  Richardson  (Dundee). 


Aid.    .J.    P.     Smith     (Barrow-in- 
I       Funiess). 
Aid.  Wilkinson  (Luton). 
G.  Wilkinson  (Harrogate). 
T.  P.  Wilmshurst  (Derby). 


Hon.  Solicitor — Aid.  G.  Pearson  (Bristol). 
Hon.  Treasurer^,}.  E.  Edgcome   (Past  Prcs.)  (Kingstoii  on-Thames). 
Hon.  Secretary— a.  iaraday  Proctor  (Past  Pres. )  (Bristol). 
Secretary — C.  McArthur  Butler  (London  1. 

The  annual  report  of  the  Council  was  then  considered. 

In  tlieir  report  the  Council  mention  that  the  membership  of  the 
Association  now  stands  at  385,  made  up  as  follows  :  Committees 
(member.^)  165,  chief  electrical  engineers  (members)  163,  honorary 
rnembers  2,  chief  assistants  (associate  members)  10,  assistants  (asso- 
ciates) 40,  the  total  showing  a  decrease  of  seven  on  last  year's  total, 
principally  in  the  class  of  associates. 

Accounts  of  Local  Authorities. — A  sub-committeeof  the  Council  is  co- 
operatiug  with  the  Municipal  Tramways  Associations  in  considering 
the  report  of  the  Departmental  Committee  appointed  to  inquire  into 
the  accounts  of  local  autliorities. 

Local  Authorities  Liability  under  the  Employers'  Liability  Act,  cfcc. — 
The  attention  of  the  Council  has  been  drawn  to  the  liability  of  a  local 
autliority  in  connection  with  damages  to  [lersons  or  property  occurring 
m  connection  witli  works  carried  out  for  the  local  authority  by  con- 
tractors. This  liability  divides  into  two  sections  :  first,  the  liability 
caused  by  an  accident  to  the  contractor's  workmen  under  the  Em- 
ployers' Liability  Act  ;  and,  secondly,  the  third  party  risks— i.e-,  ac- 
cidents or  damages  caused  to  persons  or  property  not  linder  the  control 
of  the  contractor.  Several  Corporations  haye  been  communicated  with 
to  ascertain  the  clauses  in  use  in  contracts  for  safeguardino- the  Cor- 
porations in  question  against  such  liability.  \\'hils't  it  appears  to  be 
the  invariable  practice  to  insert  a  clause  in  contracts  makino-  the  con- 
tractor responsible  for  all  accidents  and  damages,  it  appears  to  be 
almost  exceptional  that  the  precaution  is  taken  of  requiring  the  con- 
tractor to  take  out  an  insurance  ])olicy  under  the  Workmen's  Com- 
pen,sation  Act  in  the  name  of  the' Corporation,  or,  in  the  event  of  such 
already  existing,  of  .adding  an  endorsement  to  such  policy  showing 
that  the  insuiance  company  relieves  the  Corporation  from  all  liability 
in  connection  witli  the  works.  This  appears  to  be  necessaiy  owing  to 
the  fact  that  a  person  sustaining  an  injury  will  often  prefer  taking 
action  against  a  Corporation  rather  than  against  his  employer,  very 
probably  on  account  of  the  general  impression  that  it  is  more  easy  to 
get  judgment  against  a  Corporation  than  any  other  body  or  person  in 
the  case  of  accidents  or  damages.  Such  a  eour.se  seems  to  protect  a 
Corporation  as  far  as  is  possible  regarding  the  lirst-named  ditiicully, 
but  it  is  Understood  that  insurance  companies  generally  will  not  ac- 
cept third. party  risks,  and  thus  enabling  Corporations  to  be  insured 
against  liability  for  accidents  to  third  uarties,  and  this  matter  has  yet 
to  be  looked  into  more  fully.  The  Council  will  welcome  any  sugges- 
tions with  a  view  to  overcoming  this  dilliculty. 

Siipjily  oj  Klectricity  Hill.  -The  Board  of  Trade  have  been  approa(.'hed 
again  relative  to  this  matter,  and  wlillsl  they  regret  that  they  con- 
sider the  present  time  to  bo  unsuitable  for  making  aii  elVorl  lo  got  the 
bill  passed,  they  state  that  they  will  put  it  forward  at  Ihc^  lirst  oppor- 
tune moment.  The  Board  ot  Trade  ha\e  been  asked  and  have  promised 
to  consider  the  introduction  of  clauses,  to  enable  corporations  to 
supply  littings,  &c.,  on  hire. 

TritriUinn  Studeulshi/j. — Mr.  P..  McOinrt  (associate),  mains  super- 
intendent, Harrogate,  has  submitteil  his  report  of  his  tour  of  inspec- 
tion of  various  electricity  works  in  London  aiul  the  provinccH,  anil 
the  same  Iuls  been  approveil  by  your  Council  and  will  be  pulilishecj  in 
the  proceedings.  It  is  liopud  that  it  may  be  the  means  of  stimulating 
others  to  coMqiclx;  as  th(^  nsull  tint  fliowii  that  the  s.'hiinc  is  ol  tlic 
greatest  pnu:lical  benclit  lo  llio  lioUler  of  the  seholarsliip.  'I'lic 
Council  icgrot  to  report  '\\M  there  have  been  no  ontrio.1  for  the 
Hulioiarsliip  iIiIh  year. 

Income  'l'a.i- mill  A/i/ir/'i/iwi.-  KopreHenlntivcs  of  the  Association 
have  met  the  sub  commiKee  of  the  Institulc  of  Municipal  TreasuriMs 
and  Acconntnnts,  relative  In  llie  nlwnee  of  iinilormily  of  treatment 
aceoided  to  Corpnrat  jonn  as  irgai'ds  rlepreciatiiui  of  assols  ftir  ineinnr 
lax  purpo.ses,  and  the  denirahilit y  ot  obviating  I  lie  iieressity  for 
appeals,  by  the  iiitroduetion  of  in<ue  systeinnlic  trwitnioiil  of  depreria- 
tioii  of  nesels  of  local  authorities  cliurged  lo  capital  account.     The 


matter  is  still  under  consideration,  and  negotiations  are  proceedino- 
with  the  Board  of  Inland  Revenue. 

Home  OjUcc  Reyulatioiis. — Most  valuable  amendments  were  secured 
by  the  Council ;  the  cost  of  doing  so  being  distributed  amongst  up- 
wards of  120  municipalities  will  not  lie  a  serious  item  to  anj-  one  con- 
tributor. 

Franro-llritish  and  Mnnchoter  E.i-h.ibitloii-!. — The  Association  is  re- 
presented in  the  electrical  engineering  section  of  the  Franco-British 
Exhibition,  and  also  on  the  Executive  committee  of  the  Manchester 
Exhibition  to  be  held  in  October  next,  by  the  president,  Mr.  II.  Talbot. 

Gi-fjit  Eastern  Pailway  Ventral  Poircrs  Bill. — The  attention  of  the 
Council  was  called  to  a  clause  of  this  bill  which  it  was  felt  might 
seriously  endanger  the  interest  of  munieiijal  electrical  undertakings 
if  it  passed  into  law.  After  the  Council  had  decided  to  oppose  the 
bill,  the  clause  was  withdrawn. 

Allocation  of  Wai/cs  of  Workmen  on  Permanent  Stajl'. — This  matter 
has  not  been  pushed  so  vigorously  as  last  year,  owing  partly  to  the 
general  political  unrest  throughout  the  country,  and  jiartly  to  time 
having  been  taken  up  so  fully  in  connection  with  the  Home  Ottice 
Regulations.  It  is,  however,  being  kept  well  in  view,  and  further 
steps  will  be  taken  to  obtain  an  equitable  ruling  as  to  the  allocation 
of  all  wages  incurred  in  connection  with  capital  works. 

Honorary  Treasurer's  Report. — The  bjilance-sheet  shows  a  surplus  of 
£S9.  4s.  lOd.  for  the  year,  and  a  total  surplus  of  £349. 4s.  Id.,  of  which 
£266.  4s.  3d.  is  on  deposit.  There  is  a  small  deficit  in  the  Convention 
account,  the  receipts  being  some  £8  less  than  the  outgoings. 

DISCUSSION. 

Mr.  H.  T.-\LBOT  (Nottingham)  said  that,  notwithstanding  the  sub- 
scription for  associates  ha.ing  been  reduceil  by  50  per  cent.,  it  was 
veiy  difficult  to  get  them  to  join  the  Association. 

Mr.  A.  G.  Cr.4M1!  (Croydon)  asked  in  rcgaril  to  local  authorities' lia- 
bility under  the  Employer's  Liabilit}-  Act.,  &c..  whether  any  actual 
case  of  trouble  had  arisen. 

Mr.  S.  L.  Pearce  (Manchester)  reiilied  that  it  had  come  under  the 
consideration  of  the  Council  owing  to  an  accident  which  occurred  in 
Manchester  to  an  employe  of  one  of  the  contractors  at  work  at  the 
sub-station.  The  workman  did  not  bring  an  action  against  his  em- 
ployer, but  against  the  Corporation,  and  succeedetl  in  getting  pretty 
substantial  damages.  They  were  advised  that  it  would  be  almost  im- 
possible to  draft  a  clause  which  would  meet  the  circumstances.  Con- 
tributory negligence  was  pleaded  against  the  corporation  in  the  case 
in  question. 

Aid.  Pearson  said  the  Council  had  a  great  number  of  suggested 
clauses  in  their  hands,  and  were  endeavouring  to  get  a  clause  which 
would  comprehen<l  the  good  jioints  in  these.  The  one  received  from 
Bristol  was,  he  thought,  as  good  as  any  he  had  yet  seen.  Mi.  Pearce 
had  mentioned  the  point  of  contributory  negligence,  which  was,  of 
course,  very  important  indeed.  They  should  get  from  their  contractors 
an  indemnity  for  risks  of  this  kind. 

By  Teltyraph. 

(KKO.M    OUR    OWN    CORBKSPONnKNTS.) 

NoTTiNciiAM,  July  2  (Evening). 

Mr.  A.  C.  Ckamu  (Crojdon)  said  more  should  be  done  with  the 
Supply  of  Electrii-ily  Bill  as  promoted  by  the  Board  of  Trade.  The 
.same  facilities  for  wiring  .as  obtained  in  London  should  be  given  to 
outside  authorities. 

Aid.  Pearson  (Bristol)  deprecated  the  tardiness  of  the  Government 
on  .so  im[)ortant  a  Bill.  Cci'tain  towns  utiliseil  their  own  powers 
without  troubling  aliout  others.  The  Bill  was  unoi>posed  by  the 
inuiiicipalitios,  to  his  knowledge.  Answering  a  question  as  to  the 
number  of  municipalities  opposing  the  Home  OHice  regulations.  Aid. 
Pearson  .•'ai<l  that  the  number  was  about  15J,  and  the  cost  of  opposing 
the  Bill  had  been  about  £650. 

Mr.  Cramii  .asked  if  the  Local  Government  Board  might  authorise 
the  payment  of  expcaises  of  engineers  attending  the  Convention. 

Aid.  I'i:aUsi'N  replied  th.d,  all  hough  the  propiisal  was  backed  by  40 
Members  of  I'arliaineiit.  Mr.  .lolin  Burns  disapproved  the  idea. 

Mr.  .1.  K.  EiiiaoMK  (Kingston),  replying  to  a  question  re  the  ability 
of  the  Association  to  oppose  tli<'  Groat  Eastern  <!eneral  Powers  Bill, 
.said,  that  uniier  the  method  ailopted  in  opposing  the  Homo  OlHoe 
regulations  the  asso.aation  c  luld  not  bear  the  cxpenso.  Ho  presented 
the  balance  sheet  and  said  tlial  bad  debts,  in  the  way  of  unpaid  sub. 
script  ions,  should  be  «  ritten  oil'.  AnsHoringa  iini'slion,  he  .said  the 
.secretary's  salary  had  not  been  reduced,  but  last  year's  accounts  oon- 
taine<l  15  months  against  12  this  year,  the  period  being  altered  from 
December  tii  March.  He  had  little  control  over  the  sale  of  procifilinijs. 
Occasionally  lociil  authorities  took  a  large  luimbor  of  copies.  A  now 
arrangenunt  had  been  made  which  wiudd  (.nsurc  a  larger  rcNonuo  fiimi 
ailvcrliseinents.  The  receipt  and  expenditure  of  the  couvonlion  were 
usually  arranged  so  I  h;il  reia»ipts  eovered  expenditure.  .\{  Kingston 
two  yi'ars  ago  they  had  a  balaiu'c  to  the  good.  Last  year  llicy  were 
too  generous  and  did  no(  ehaige  enough. 

('cMineilhu-  Miuii.vv  ( IO<linburgli),  on  behalf  of  the  Convoiitiou  ot 
llurglis, asked  aquention  on  ihctirciit  lOaslcrn  Railway  (lenornl  Powers 
Bill  lis  lo  whether  iho  railway  was  enlillod  lo  make  thoir  own  power 
and  sell  lo  eustomers  nulside  or  who  happeiicil  lo  be  I^Mlalll^  of  the 
company.  He  al.xo  a^kcd  wlielhci  a  cimpany  was  able  lo  erect  u 
generating  station  adjaceni  lo  their  railway  to  supply  trains  and  cils. 
toiners  along  the  line  by  means  of  wayleaves  from  the  railway  com- 
|«iny.      If  so,   lie  thought   such   company  conUI  severely  damage  the 
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municiiKilitie.s.  Sucli  comiMinies  were  usually  exploited  by  promoters 
and  were  merely  the  dumping  ground  for  electrical  machinery.  The 
muiiicipidities  were  not  afraid  of  fair  competition,  but  they  mu.«t  pro- 
taot  themselves  from  unfair  competition. 

Aid.  l'K.\R.soN  was  inclined  to  think  that  the  erection  of  generating 
works  beside  railways  and  workinj;  with  the  railway  company  would 
eoable  private  individuals  on  the  radway  route  to  obtain  a  supply  with- 
oatgoing  to  public  suppliers.  Illegitimate  competition  was  certainly 
to  be  feared,  and  municipalities  would  have  to  take  serious  steps 
in  future. 

The  following  resolution  was  then  submitted  :  — 
•That  it  be  remitted  to  the  Council  to  consider  the  question  of  the 
pr«|X)se<l  supply  and  sale  of  electricity  by  private  companies  by  means 
of  wavleavesi  obtained  from  railway  and  canal  companies,  and  to  draw 
the  attention  of  municipalities  to  the  proposal  and  the  dangers  of  same, 
»nth  power  to  consult  and  co  operate  with  the  Convention  of  Burghs 
of  Scotland  and  similar  associations  in  Kngland  if  so  advised." 

Mr.  ('.  Wilkinson  (Harrogate  proposed  a  hearty  vote  of  thanks  to 
the  retiring  chairman,  and  said  the  present  year  was  a  heavy  one  on 
account  of  the  inquiry  into  the  desirability  of  the  Home  Office  draft 
regulations  and  the  Manchester  Exhibition. 

.Vlr.  H.  T.\LKOT  suitably  returned  thanks  for  the  vote,  and  the  meet- 
ing closed  with  a  vote  of  thanks  to  the  honorary  officers. 

In  the  afternoon  two  Papers  were  read  and  discussed.  The 
first  was  by  Mr.  H.  Kicharilsou,  on 

'■  Some  Considerations  on  the  Design  of  a  Generating  Station. ' 
An  abstract  of  this  Paper  will  be  found  on  p.  4i7. 

The  second  Paper,  by  Mr.  C.  M.  Shaw,  was  on 

"  The  Reconstruction  of  an  Electric  Lighting  Scheme. ' 

The  latter  Paper  is  abstracted  in  our  present  issue  and  will  be 
found  on  p.  4Sy. 

A  ri'sumt'  of  the  discussion  which  followed  the  reading  of 
the  Papers  is  given  (as  far  as  possible)  below  :  — 

By  Teleyraij/i. 

(FKOM  OUR  OWN  0OKRESP0yDB.NTS.) 

NoTTiNCHAM,  Ju/i/  2  (Evening). 

The  discussion  on  Mr.  Richardson's  Paper  was  begun  by 
Mr.  S.  L.  Fkakce  (.Manchester;,  who  asKed  whether  Mr.  Richardson 
had  taken  for  his  load  60  tons  with  reinforced  concrete.  Oil  the  ques- 
tion of  pile  driving,  he  thought  i  tons  with  3  f o.  drop  not  exces- 
sive if  the  weight  to  be  supported  was  tj  be  reckoned  at  60  tons.  A 
heavy  monkey  with  short  fall  was  better  than  a  light  monkey  with  long 
drop.  He  thought  1,5  JO'i'.  too  great  tj  use  with  concrete  cliimnej's.  The 
British  Fire  I'reveiition  Committee  issued  a  report  on  theetfectof  heat 
on  reinforced  concrete.  At  certain  temperatures  this  material  crumbled 
autl  the  structure  was  unsafe.  The  cliimne^'  should,  therefore,  be  lined. 
On  the  subject  of  gas  engines  Mr.  Pearce  referred  to  the  visit  to  the 
Continent  with  Mr.  Andrews'  party.  Althougii  he  went  biased  by  the 
Johainiesburg,  experience  he  returned  witn  the  opinion  that  gas 
engine  had  a  future  in  this  country.  Undoubtedly  great  progress 
had  been  made  in  Oerman3-.  Producer  gas  was  a  most  important 
que.stion.  Today  2,5U0  n.r.  was  about  the  limit  with  gas  engines 
using  two  cylinders.  The  capital  cost  of  the  engine  and  producer  Wiis 
probably  20  to  3j  per  cent,  greater  than  reciprocating  steam  engines 
and  greater  proportionately  than  steam  turbine  units.  He  did  not 
agree  with  the  author  ol  the  Paper  regarding  their  reliability, 
and  theie  was  not  much  to  choose  between  the  cost  of  upkeep 
and  maintenance  of  gas  engine  plant  and  reciprocating  steam  plant. 
At  Cockerill's  works  last  year  24,L)0j,U00  units  were  generated  at  Jd. 
per  unit,  tiood  use  might  be  inatle  of  gas  engines  combined  with 
steam  plants,  the  gas  engine  taking  tlie  load  during  hours  of 
sternly  demand  and  steam  turbines  coming  on  at  the  peaks.  The 
niglit  load  at  ilanchester  was  never  below  3,500  k«-.,  therefore  it  was 
obvious  they  could  instal  one  or  two  gas  engines  tu  run  24  hours  per 
day,  turbines  taking  the  peak  load.  There  was  no  advantage  gained 
by  using  2u01b.  steam  (iressure,  as  against  16U  lb.,  with  so-called'  reac- 
tion tyi>e  of  turbines.  Tests  m.ade  on  a  3,000  kw.  Parsons-Brown- 
iJoveri  unit  showed  a  full-load  saving  of  only  5  per  cent,  steam  con- 
sumption lor  40  per  cent,  increase  ot  steam  pressure.  There  was  no 
sanng  on  half-load.  Regarding  superheat,  he  thought  that  5d0  F. 
was  too  high  for  reaction  turbines.  As  to  condensing  plant,  he  referred 
interested  engineers  to  a  Paiicr  by  Mr.  .Morrison,  read  liefore  the  In- 
stitution ot  i'.aval  Engineers,  on  ''The  Intlaence  of  Air  on  Surface 
Condensing  Plant."  iliey  used  totalis -enclosed  generators  !..t  Man- 
chester with  external  cooling  fans,  resulting  in  a  noiseless,  clean 
machine,  with  more  control  on  output  and  less  cost,  des[)ite  the  cost 
of  tlie  blower  and  air  riiter.  Polyph.ase  motors  were  better  for 
auxiliaries  and  .^m.all  storage  batteries  for  excitation.  The  greatest 
lX)S8ible  simplicity  should  be  aimed  at  in  the  large  schemes  so  as  to 
reduce  risk  ol  lireakdown. 

Mr.  Lk(i.naki)  Amjkkws  agreed  that  the  cost  of  gas  engines  was 
always  grejiter  than  steam,  particulary  of  turbine  plant;  he  thought  25 
per  cent.  1-75  II).  of  coal  per  unit  was  on  the  high  side  for  gas  en- 
gines. The  overload  capacity  of  gas  engine  would  probably  never 
lavourably  compare  with  that  of  the  steam  turbine.  tias  engines 
were  not  altogether  reliable,  and  details  in  this  respect  were  difficult 


to  obtain.     But  makers  were  getting  repeat  oi"ders  and  many  large 
producers  plants  had  been  running  in  this  country  with  little  trouble. 

Mr.  C.  IC.  C.  Sii.vwKiKi.ii  (Wolverhampton)  said  that  steel  chimneys 
were  safe  and  reliable,  and  the  clieajtcsl  in  the  end,  owing  to  low  cost 
of  foundations,  this  cost  being  about  one-fifth  that  for  brick.  The 
varying  character  of  concrete  dopended  on  the  time  between  mixing 
and  using.  Fractures  in  concrete  invariably  occurred  at  the  same 
height  iiespite  the  economy  of  gas  engines  in  coal,  steam  plant 
would  produce  energy  cheaper.  He  thought  forced  draught  less  econo- 
mical than  induced  draught.  Using  bituminous  coal  it  was  necessary 
to  admit  air  over  tire,  or  gases  were  unconsuined.  As  to  feed  pump?, 
be  a()pro\ed  the  rotary  type  as  best  for  the  puriiose. 

Mr.  A.  T.  Vates  said  induced  draught  gave  the  greate.st  evapora- 
tion for  a  given  fuel  consumption  owing  to  higher  furnace  tempera- 
ture, and  cheaper  coal  could  be  used.  The  plant  paid  for  itself  in  the 
first  year  of  installation  and  was  simple. 

Mr.  Se.\toN  (British  Westiiighouse  Company)  referred  to  gas  engines 
and  steam  turbines,  and  ([uoted  a  French  steel  works  in  which  steam 
engines  were  used  entirely,  the  reason  given  being  that  no  competitor 
of  theirs  had  done  any  good  with  gas  engines  as  they  could  not  be 
alwajs  relied  upon.  Any  economy  in  coal  consumption  with  gas  plant 
was  wiped  out  by  increased  oil  consumption. 

Mr.  C.  TuRNiiULL  (Tynemouth)  thought  there  was  great  danger  in 
the  use  of  gas  engines  on  account  of  the  fumes  attacking  the  cojiper  in 
both  commutators  and  'bus  bars,  also  the  insulation  of  generators.  He 
had  heard  of  trouble  of  this  kind  experienced  at  Johannesburg. 

Mr.  A.  C.  Cramb  (Croydon)  askecl  if  Mr.  Pearce  intended  installing 
gas  engine  plant  up  to,  say,  of  4,000  ii.P.  capacity.  In  the  London 
power  schemes  gas  engines  were  not  dealt  with. 

Mr.  H.  R.  Burnett  (Barrow)  complained  of  trouble  with  firebrick 
arches,  and  asked  for  information  re  mechanical  stokers  without  damp- 
ing bars. 

Mr.  C.  Atchison  i  Rochdale)  said  he  found  the  best  plan  to  remove 
soot  was  to  make  the  economiser  door  large  enough  to  admit  of  a  man 
with  a  barrow.  He  avoided  back  firing  by  an  arrangement  which 
closed  the  dampers  before  the  fire  doors  ojiened. 

Messrs.  E.  E.  Hondley,  J.  K.  Brydges,  W.  A.  Vignoles  and  H.  Talbot 
also  contributed  briefly  to  the  discussion. 

The  authors  reserved  their  replies  for  the  Proi-ecdin'js. 

We  must  defer  our  account  of  subsequent  events,  including 
the  annual  dinner  which  was  held,  at  7:30  p.m.,  in  the  Ex- 
change Hall,  Nottingham,  until  our  ne.xt  issue,  when  we  shall 
also  give  an  account  of  Friday's  proceedings. 


BOOKS  RECEIVED. 


(Copies  of  the  undermentioned  works  can  be  had  from  The  JSlectrician  office,  post 
fee,  on  receipt  of  published  price.  Add  10  per  cent,  for  abroad  or  for  foreign  books). 

"  Switchboard  Measuring  Instruruents  for  Coutiuuous  &  Poly- 
hase  Systems.''  Hy  John  C.  Connan.  (London :  E.  &  F.  N. 
Spon.)     5s.  net. 

•'  Aldum's  Pocket  Folding  Mathematical  Tables."  (London  :  E. 
&  P.  N.  Spon.)     4d.  net. 

"  Matriculation  Directory  "  (London  University),  No.  49,  June, 
1908.  With  Articles  on  Text  Books.  (Cambridge  :  University 
Correspondence  College.)     1?,  net. 

"  Inventions."  By  Frederic  B.  Wright.  (London :  E.  &  F.  N. 
Spon.)     Is.  Gd.  net. 

"  Agenda  de  L'Electro,  1908."     (Brussels:  "  L'Electro."     5  fr. 

"  Elektroteohnische  Meskuude."  By  Alex.  Koniggwerther.  Vol. 
II.  of  "  Grundriss  der  Elektrotechnik.''  (Hano>er:  Dr.  Max 
Jiinecke.)     M.  4.20. 

"  Le  NuovG  Lampade  Elettricbo  ad  Incandescenza."  By  G. 
Mantioa.     Vol.  I.     (Milan  :    Tipografia  Antonio  Gordani.)     L  4. 

"  Proceedings  of  the  lioyal  Society."  Vol.  LX.\.X.  No.  A542 
Series  A. — Mathematical  and  Physical  Sciences.  No  B540.  Series 
B. — Biological  Sciences.  Vol.  LXXXl.  No.  Au43.  Series  A. 
(Obi'uary  Notices  of  Fellows  Deceased — Lord  Kelvin.)  (London  : 
Harrison  &  Sons.)     2s.  6d.,  43.,  43  respectively. 

"  Science  Abstracts."  June,  1908.  Vol.  XI.  Part  6.  Section  A — 
Phy-ics.  Section  B— Electrical  Engineering.  (London:  K.  & 
F.  N.  Spon.)     Is.  Cd.  each. 


Telegraph  College  in  China. — The  Electrical  World  gives  the 
following  further  information  with  reference  to  the  establish- 
ment of  a  Postal  and  Telegraph  College  in  China.  It  states 
that  the  Board  of  Posts  and  Communications  has  sent  a  memo- 
rial to  the  Throne,  asking  for  au  appropriation  of  about  £9,320 
for  the  maintenance  of  the  college.  Instruction  will  be 
given  by  e-xjiericnced  foreign  and  Chinese  teachers,  who  will 
instruct  and  train  young  men  for  service  in  all  postal  and 
telegraph  departments. 


460 


THE  ELECTEICIAN,  JULY  3,  1908. 


CORRESPONDENCE. 


MARCONI'S    SYSTEM   OF   WIRELESS   TELEGRAPHY. 

TO   THE  EDITOR   OF   THE   ELECTRICIAN. 

Sir  :  Mr.  Raymond-Barker  and  myself  .ire  clearly  writing 
at  cross  purposes,  and  it  is  for  this  reason  probably  that  we 
have  misunderstood  each  other.  I  did  not  trouble  to  quote  the 
rest  of  the  passage  in  Mr.  Raymond-Barker's  letter,  to  which 
he  alludes,  because  it  appeared  to  be  only  based  on  a  report  in 
another  journal. 

As  Mr.  Raymond-Barker  implies,  there  is  no  technical  diffi- 
culty attached  to  automatic  transmission  in  wireless  tele- 
graphy, and  I  regret  to  note  that  in  my  last  letter  I  wrote  the 
words  "  automatic  transmission  "  where  I  should  have  written 
"  the  duplex-automatic  system.''  (Whether  or  no  the  traffic 
experienced  in  wireless  telegraphy  sufficiently  warrants  auto- 
matic working  is  another  matter.  So  far,  manual  transmission 
appears  to  be  almost  exclusive'}'  in  vogue.)  On  the  other 
hand,  i  am  inclined  to  adhere  to  mj'  original  statement  that 
"the  duplex-automatic  sj-steni  is,  for  long  distances,  only  ap- 
plicable to  wire  telegraphy  at  present,"  until  Mr.  Raymond- 
Barker  is  able  to  give  us  full  particulars,  from  his  own  per- 
sonal experience,  of  continuous  practical  working  by  the 
system  on  a  basis  comparative  with  the  continuous  everyday 
duplex  automatic  working  through  cables.  Certain!}',  so  far 
but  little,  if  anything,  has  been  done  in  this  way  with  wireless 
telegraphy — under  the  conditions  involved  for  longdistance 
working — other  than  experimentally. 

DiPLEX  radio-telegraphy  can,  of  course,  be  Tnore  readily 
managed  ;  but  I  feel  sure  that,  with  his  wide  knowledge  of  the 
subject,  Mr.  R»ymond-Barker  will  readilj'  admit  that  there  are 
serious  difficulties  in  the  application  of  the  duplex  system  to 
long-distance  radio-telegraphy  on  a  continuous  practical  basis. — 
I  am,  &c., 

Westminster,  .July  28.  Charles  Bright. 


OVERSHOOTING  OF  .METALLIC  FILAMENT  LAMPS. 

TO  THE  EDITOR  OF  THE  ELECTRICIAN. 

Sir:  In  your  issue  of  the  12th  inst.  (p.  318)  you  make 
some  remarks  on  the  overshooting  of  metallic  filaments.  May 
I  ofl'er  the  following  possible  explanation  of  this  phenomenon? 

If  the  lamp  be  examined  at  the  moment  of  switching  on,  it 
may  easily  be  seen  that  the  parts  of  the  filament  near  the 
supports  remain  black  during  the  overshooting.  This  seems 
due  to  the  high  heat  capacity  of  the  sujiport. 

The  resistance  of  the  filament  while  black  is,  of  course, 
lower,  consequent)}'  increased  watts  per  unit  length  are  dissi- 
jjated  in  the  rest  of  the  filament  which  assumes  momentarily 
an  abnormal  brilliancy. — I  am,  &c., 

East  London  College,  June  29.  1"..  Tindall  Cook. 
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A  special  general  meeting  was  lield  at  the  Hoyal  College  of  Science 
on  June  12th,  Dr.  C.  Chree,  F.R.S.,  presirlcnt,  in  the  chair,  at  which 
the  resolution  pasBed  at  the  special  general  meeting  on  May  :!2nd 
was  confirmed.  An  ordinary  meeting  of  the  society  was  then  held, 
and  a  Taper  by  Mossrs.  E.  Bki.i.im  and  .\.  Tosi  on 
"  Experiments  on  a  Directive  System  of  Wireless  Telegraphy  " 
was  rciid  liy  Mr.  Tosi.  The  aiUhors  describe  the  resuhs  obtained 
in  the  courHO  of  tlieir  worl;  upon  a  further  dovelopiucnt  of  their 
original  directive  system.  In  ilio  earlier  inctliod  proviously  described 
it  waH  not  poK»ible  to  say  from  wliich  side  of  the  receiving  station  the 
transmit  .cd  waves  arrived,  (or  though  the  radiation  was  |)ractically 
confined  to  tbo  piano  of  the  aerial  systctn,  it  was  emitted  equally  in 
the  opposite  direction  to  that  desired. 

In  the  new  unilateral  syHteni  tlie  waves  are  sent  in  a  single  direc- 
tion only,  and  the  problem  of  getting  rid  of  the  backwardly  extend- 
ing radiation  lias  thuH  been  solved.  Tlic  metbod  adopted  consiBta  in 
superposing  a  bilateral  directive  systnin,  aa  previously  described, 
upon  an  ordinary  or  vortical  antenna  Rysteiii.  Since  the  two  half- 
diagrainu  of  the  directive  aerial  are  opposed  in  phase,  it  follows  that 
when  the  two  Hystoins  (directive  and  vertical  antonnal  are  simul- 
taneously excited  and  in  phase,  the  one  liaH  of  the  directed  radiation 


will  add  itself  to.  and  the  other  half  subtract  itself  from,  the  radia- 
tion due  to  the  vertical  antenna  system.  The  diagram  of  the  vertical 
antenna  system  being  a  circle,  the  resultant  diagram  of  the  super- 
posed systems  will,  for  the  case  where  these  are  in  phase  as  regards 
excitation,  be  a  cardioid  whose  maximum  radius  vector  is  double 
that  of  the  diagram  of  the  directive  system  alone.  Since,  then,  the 
directive  system  is  able  to  vary  the  direction  of  its  maximum  emis- 
sion by  means  of  the  radiogoniometer,  it  follows  that  by  moving 
the  position  of  this  latter  it  is  possible  to  shift  t>ie  direction  of  the 
resultant  emission  represented  by  tha  cardioid  in  a  corresponding 
manner.  Sereral  energy  diagrams  obtained  by  means  of  the 
thermo-galvanometer  are  reproduced  in  the  Paper,  and  these  show 
that,  even  where  the  excitations  are  not  exactly  in  phase,  the  only 
result  is  a  slightly  less  good  diagram  Diagrams  of  the  scheme  of 
connections  employed  during  the  taking  of  the  energy  diagrams  are 
also  given. 

The  same  principle  of  the  superposition  of  the  two  systems  has 
been  applied  to  the  case  of  the  reception.  In  this  case  a  phase  dis- 
placement of  90  deg.  in  the  excitations  is  produced  in  a  suitable 
manner  and  ill  this  way,  when  the  pointer  of  the  radiogoniometer 
is  directed,  say,  towards  the  transmitting  station,  the  reception  is  a 
maximum,  whilst  when  turned  at  180  deg.  from  this  it  is  a  mini- 
mum, or  zero.  Diagrams  of  received  energy  and  of  the  connec- 
tions employed  are  also  given  in  this  case. 

The  system  of  unilateral  directive  wireless  telegraphy  described 
in  the  present  Paper  is  of  special  interest  owing  to  the  facility  with 
which  it  is  possible  to  change  over  from  one  system  to  the  other, 
thus,  from  the  ordinary  vertical  antenna  system  to  the  bilateral 
directive  or  the  unilateral  directive,  or  vice  versa.  The  aerial 
arrangements,  moreover,  remain  exceedingly  simple.  When  a 
message  from  a  station  of  unknown  position  is  expected,  the  vertical 
antenna  or  ordinary  system  would  be  employed ;  on  once  effecting 
reception,  one  can  pass  to  the  bilateral  or  unilateral  directive 
system  and  thus  determine  the  direction  and  on  which  .'■ide  the 
transmitting  station  lies,  at  the  same  time  making  oneself  indepen- 
dent of  other  transmissions.  In  the  same  way,  with  the  trans- 
mission, the  vertical  antenna  would  be  employed  for  calling  up  an 
unknown  station  or  for  simultaneously  sending  to  several  stations : 
on  once  getting  a  reply  the  operator  can  then  readily  determine  the 
position  of  the  receiving  station,  with  the  aid  of  the  unilateral  sys- 
tem, and  thenceforth  will  transmit  solely  m  that  direction.  Atten- 
tion is  called  to  the  advantages  which  such  a  directive  system  offers 
in  the  case  of  tbe  commercial  services  as  well  as  for  military  and 
naval  purposes. 

Dr.  Fleming  said  that  he  had  longbeen  acquainted  with  the  interest- 
ing experiments  of  tbe  authors  of  this  Paper,  and  desired  to  express  his 
congratulations  on  the  skill  and  inventiveness  with  which  these  inves- 
tigations had  been  prosecuted-  He  was  glad  to  sec  that  the  experi- 
ments of  the  authors  confirmed  in  many  w.ays  the  theory  which  he 
(Dr.  Fleming)  hud  given  of  the  operation  of  a  bent  antenna  as  era- 
ployed  Ijy  Mr.  Marconi.  When  Mr.  Marconi  read  his  Paper  at  the 
Koy.il  Society  in  March,  1906,  describing  bis  ex[5erinients  on  directive 
telegraphy,  he  gave  no  theory  in  the  matter,  but  Dr.  Larmor  pointed 
out  in  the  discussion  that  an  antenna  partly  \ertical  and  partly  hori- 
zontal was  e(]uivalent  to  the  sum  of  a  magnetic  oscillator  and  an 
electric  oscillator,  and  shortly  afterwards  be  (Dr.  Flemingi  had  gone 
more  carefully  iuto  the  matter  mathematically,  ami  .showed  that  the 
ohserved  ellects  could  be  accounted  for  ou  this  theory.  Both  Mr. 
Marconi  and  he  himself  bad  obtained  by  the  same  methods  as  those 
cmploj'ed  by  Messrs.  Bellini  ami  Tosi  tbe  s>mc  ty|io  of  pear  sha))eil 
radiation  curves  obtained  by  tbe  authors  of  tbe  Paper  by  combining 
together  the  effect  of  closed  and  open  o.scillators.  Although  this  theory 
hail  been  criticised  by  1>r.  Mandclstam  lately,  .yet  nevertheless  there 
did  not  seem  sufficient  grounds  for  objecting  to  it.  Mr.  Marconi  had, 
a.s  everyone  knew,  em|iIoyed  directive  antenme  for  a  long  time  p:ist  in 
his  |)ower  stations  at  Pulilhu  am'  C'lifdeu,  and  had  al.so  given  demon- 
strations showing  that  the  position  of  ships  out  of  sight  could  be  locate  I 
by  means  of  such  receiving  directive  .antenna'.  Nevertheless,  Mcs.srs. 
Bellini  and  Tosi  had  worked  out  extremely  ingenious  arrangement'* 
for  determining  the  direction  of  the  radiant  point  without  moving  the 
antenn.'c  Ihemselvos  Ho  (Dr.  Fleming)  bad  also  shown  that,  li.'ivini; 
the  i>ower  to  locate  the  riidiant  point,  two  stjition3i'(iui|>|>ed  with  such 
antennii'  at  a  known  distaiu-o  apart  rould  liy  simultaiieiius  ob.serva- 
tions  determine  also  the  distance  of  tbo  radiant  point,  and  this  might 
become  importjint  in  conneelion  with  marine  work.  Il  ought  al.so  tn 
be  noticed  that  Dr.  F.  lirauu,  of  Strasburg,  bad,  by  the  employment 
of  three  open  antenna'  having  oscillations  in  them  of  delinite  pha.se 
ilill'eronce,  been  able  to  obtnin  radi.'ition  curves  hiiving  tbo  form  of  a 
i-ardioid  similar  to  soiiie  of  those  given  by  the  authors  of  the  Paper. 

Dr.  \V.  H.  F.riT.Ks  warmly  congi'iitulatod  tbe  author"  upon  their 
beautiful  ami  original  mclhoil.  On  ibis  inelhoil.  by  merely  rotating 
a  small  coil  of  wire  on  tbi'  tabb',  a  lixeil  aerial  <liroi'tive  system  of  any 
size  «as  made  to  do  what  (Miuld  ntbrrwisc  only  be  done  b.v  turning  tho 
whole  .system  of  aerial  wires  in  a/.inuitli.  The  essence  of  tbo  .systom 
was  the  pieeeof  apiKiraluNslyled  t he i'adiogoniometer,wliieh,  by  causing 
appropriate  I'omponont  radiation  from  two  tixed  wire  Iriaiiglos  sot  at 
right  angles,  brought  about  a  residliuit  radiation  in  any  diroetiou  do- 
sireil  juHt  as  if  a  virtual  aerial  of  the  full  size  of  the  fixed  aerials  were 
lieing  rolnli-d  in  tbe  air.  ■Someoni'  bad  cirnpnrcd  the  result  soaohieveil 
with  that  olitnined  by  Marconi's  well  known  arraugoiueul  ofannmlier 
of  lived  bent  antenna-  with  their  lioriEontnl  portions  directed  from  a 
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centre  to  viiiioiis  points  of  the  romii.iss.  A  pint  from  the  fact  tliat  it 
•■as  rarely  fell^*illlo  to  lix  up  a  larjre  number  of  iinteniiiis  the  nulio- 
goniometer  metliod  hiid  the  :i(lvant:i<;e  that  the  iliroction  of  trans- 
mission or  reception  could  be  altereil  (lerfectly  smootlily  :  so  tli.it  if  it 
OOuM  be  usoil,  as  stjiteil  by  the  autliors,  acciuatcly  to  about  1  deii'.  of 
trc,  the,  radioj;oniometer  was  the  pnictiral  eiiuivalcnt,  of  360  Ixiit 
Mltenn:e.  The  looped  aerials  used  by  the  authors  did  not  seem  to  the 
spenker  to  be  the  best  kind  of  radiator  for  utilisinu'  the  prineiplo 
they  IimI  ileveloped.  The  radioj^oiiiometer  would  prove  to  be  capable 
of  givinj;  excellent  results  with  two  fixed  antenna'  of  the  lient 
type  set  at  rinht  angles,  one,  for  example,  in  the  meridian  plane 
and  tlie  other  in  the  east-west  plane.  The  i;wo  looped  aerials 
of  the  authors  miirht  each  of  them  bo  a.ssiniilatcil  to  a  pair  ot 
vertiad  antenna-  einiitin<;  waves  of  180  dci;.  phase  ditj'erence 
and  with  the  assumption  that  for  a  single  vertical  aerial  the  inverse 
s«]uiirc  law  helil  for  the  propagation  of  electrical  effects  from  a  single 
aerial,  the  speaker  showed  by  aid  of  tlie  ordinary  e(|uation  of  wave- 
motion  that  a  looped  antenna  obeying;  the  condition  stated  emitted  two 
wave.s  of  e<iual  period,  of  phases  diBering  90  and  180  deg.  resi)ec- 
tively  from  the  phase  of  the  radiation  from  either  side  of  the  loop,  and 
of  ninplitude.s  liaving  a  ratio  proportional  to  X/.c.  This  meant  that  one 
portion  of  the  resulant  radiation  obeyed  an  inverse  square  law  and  the 
other  portion  an  inverse  cul^e  law  ;  the  latter  portion  was  the  more 
impirtant  of  the  two  when  the  distance  .f  was  small,  the  former  was  the 
more  important  when  the  distance  x  was  much  greater  than  the  wave- 
length \.  This  ex|>lainetl  why  Dr.  Fleming's  measurements  of  the 
radiation  from  closed  oscillators,  which  were  carried  out  at  short  dis- 
tances, gave  small  |>romise  of  powerful  propagation  to  a  distance,  and 
why  Mes.srs.  Bellini  and  Tosi  had  fountl  as  a  fact  that  good  propaga- 
tion occurred  to  great  distances.  As  regards  the  phases  of  the  two 
portions  of  the  radiation,  the  important  portion  for  wireless  tele- 
graphy—namely, that  obeying  the  inverse  square  law— was  90  deg.  out 
of  phase  with  the  i.ear  side  of  the  loop  ;  and  thus  it  was  clear  that  the 
vertical  aerial  the  authors  had  used  to  cancel  the  radiation  to  one  side 
of  the  sending  station,  must  for  that  purpose  emit  radiation  90  deg. 
out  of  phn.se  with  the  near  side  of  tlie  loop.  Messrs.  Bellini  and  Tosi 
had  reached  this  conclusion  in  the  course  of  their  experiments.  After 
eliciting  th.at  the  power  supply  to  the  primary  of  the  induction  coil 
for  the  l)iep|je-Havre  experiments  was  500  watts.  Dr.  Eccles  con- 
cluded by  remarking  that  the  authors  were  worthy  of  special  con- 
gratulation because  in  their  method  of  unilateral  transmission  by 
phiise  and  intensity  adjustment  of  several  radiators  they  had  eluded 
the  difticulties  of  managing  the  phases  that  hud  apparently  batHed  F. 
Braiin  when  he  was  using  the  same  principle. 

Mr.  W.  DtiiDKLL  complimented  the  authors  upon  their  Paper,  and 
asked  for  the  wa\  e-length  of  the  waves  given  out  by  the  transmitter. 
He  also  asked  what  would  be  the  ofTect  of  opening  the  closed  anteniKo 
at  the  top. 

Mr.  Tosi,  in  reply  to  Dr.  Fleming,  stated  that  Braun's  cardioid  dia- 
gram was  a  theoretical  diagram  only  ;  the  method  had  not  succeeded, 
and  no  actual  diagram  obtained  experimentally  had  ever  been  .shown. 
Reftrriiig  to  the  similarity  which  Dr.  Fleming  said  the  pear-shaped 
tli.igram  of  Marconi  bore  to  the  authors'  diagrams,  Mr.  Tosi  could  only 
say  that  they  had  pur|)osely  shown  some  bad  diagrams  as  well  as  seme 
gootl  ones.  The  good  di.agram  of  Marconi's  corresponded  to  the  author's 
bad  diagram.  \Vith  the  Marconi  horizontal  aerial  it  would,  moreover, 
he  necessary,  as  Dr.  Eccles  had  pointed  out,  to  employ  360  such  wires 
to  obtivin  an  accuracy  in  locating  the  bearing  of  the  railiaut  point  equal 
to  that  secured  with  the  system  now  described.  Further,  if  the  emitted 
energy  was  actually  represented  by  ilarconi's  pear-shaped  iliagram,  it 
was  ditlicult  to  understand  why  the  trans-Atlantic  messages  from 
Clifden  to  Glace  Bay  «ere  readily  picked  uiioll'  the  Algerian  coast,  at 
right  angles  to  the  line  of  transmission.  In  reply  to  Mr.  Duddell  he 
said  that  the  wavelength  of  the  waves  employed  was  from  350  to  4C0 
metres. 

-\  Paper 
"On  the  Lateral  'Vibration  and  Deflection  of  Clamped -Directed 

Bars  " 

was  read  by  Dr.  J.  Morhow.  This  is  an  investigation  of  the  prob- 
lems which  arise  in  connection  with  the  lateral  vibrations  oi 
clauiped-directed  bars.  The  term  "directed"  is  used  to  describe 
the  extremity  of  a  bar  whicli  is  constrained  to  maintain  its  origiual 
direction  but  is  free  to  take  up  any  position  of  lateral  dellection. 
These  terminal  conditions  are  mentioned  in  Kayleigh's  "  Sound," 
but  are  dismissed  on  the  ground  that  the  directed  end  cannot  be 
realised  experimentally.  In  the  present  Paper,  however,  it  is  shown 
that  the  "directed  "  end  is  of  great  importance  and  of  frequent  oc- 
currence in  engineering  practice  ;  and,  further,  that  by  the  aid  of  a 
simple  device  it  can  easily  be  investigated  in  the  laboratory.  The 
first  problem  is  the  ordinary  one  of  a  bar  vibrating  under  the  eflect 
of  its  mass  alone.  The  frequencies  of  t!io  fundamental  and  har- 
monics are  determined.  The  equation  of  the  curve  assumed  at  any 
instant  by  the  elastic  central  line  is  obtained,  and  the  positions  of 
the  nodes  found.  When  the  bar  vibrates  under  the  influence  of  a 
longitudinal  force  in  addition  to  its  own  mass,  the  problem  is 
more  ditlicult.  The  solution  is  exact  up  to  a  certain  point  after 
which  it  is  assumed  that  the  longitudinal  force  is  conlined  within 
certain  limits.  An  approximate  solution  is  then  obtained  which 
should  be  satisfactory  for  nearly  all  purposes. 

Other  portions  of  the  Paper  deal  with  further  cases  of  loaded  and 
unloaded  bars,  both  with  and  without  longitudinal  force.     In  each 


problem  moans  are  supplied  by  which  the  necessary  magnitude  of 
the  constraining  couple  at  the  directed  end  can  he  found.  When 
the  mass  of  a  bar,  in  addition  to  that  of  a  concentrated  load,  is  taken 
into  account,  the  method  used  is  that  of  continuous  approximation 
previously  developed  by  the  author.  The  method  is  found  to  ho  as 
readily  applicable  to  this  as  to  other  cases.  In  the  last  section  an 
account  is  given  of  a  few  experiments  on  clanipcd-directcd  bars,  and 
the  results  are  seen  to  bo  in  comploto  agreement  with  the  theory. 
The  Paper  also  contains  the  solutions  of  some  cases  of  deflection 
under  static  loads. 

A  Paper  entitled 
"  On  the  Resistance  of  a  Conductorof  Uniform  Thickness  whose 
Breadth  Suddenly  Changes  and  on  the  Shape  of  the  Stream- 
lines " 
was  read  by  Prof.  C.  H.  Leeb.  A  knowledge  of  the  resistance  ot  a 
conductor  whose  section  suddenly  changes  is  of  considerable  prac- 
tical importance,  but  mathematical  difticulties  have  prevented  an 
exact  solution  of  the  problem.  Lord  Rayleigh  had  given  an  ap- 
proximate solution  of  the  case  in  which  a  cyhnder  of  circular  sec- 
tion is  joined  at  one  end  to  the  plane  surface  of  a  large  conducting 
solid  ;  and  Prof.  Hicks  lias  solved  the  case  of  a  wire  of  s  nail  dia- 
meter ending  in  the  surface  of  a  conducting  sphere.  The  mathe- 
matical difficulties  of  the  problem  disappear  if  the  conductors  are 
of  rectangular  section  and  one  dimension,  i  g.  the  thickness  remains 
constant  while  the  breadth  suddenly  changes  and  the  two  are 
joined  together  either  with  their  axes  or  with  two  sides  collinear. 
The  paper  shows  that  the  resistance  between  two  transverse  sec- 
tions through  points  situated  at  considerable  distance  from  the 
change  of  section  on  opposite  sides  of  it  is  equal  to  the  sum  of  the 
resistances  of  the  portions  of  conductor  between  each  of  the  two 
sections  and  the  change  of  section,  each  considered  as  part  of  an 
infinite  length,  plus  the  resistance  of  a  length  of  either  conductor 
equal  to  its  breadth  multiplied  by  an  expression  given. 

Dr.  RussEix  congratulated  the  author  on  having  obtained  the  exact 
solution  of  an  important  problem  and  thanked  him  for  giving  it  in  a 
form  in  which  it  could  he  utilised  readily  by  electricians.  Somewhat 
similar  problems  >\ere  of  fretiuent  occurence  in  practice,  in  particular 
he  instanced  the  measurement  ot  the  resistance  of  the  bonds  connecting 
the  rails  in  electric  tramway  systems.  The  difficulty  in  this  case  was 
in  knowing  whore  the  rail  ended  and  the  bond  began.  A  small  varia- 
tion in  the  position  of  the  potential  contacts  made  a  large  variation 
in  the  reading  of  the  galvanometer.  In  many  cases  the  only  wav  of 
attacking  the  problem  was  to  calculate  the  resistance  from  the  known 
resistivity  of  the  metals  by  the  approximate  method  indicated  by 
ifaxwell.  An  exact  solution,  therefore,  like  the  one  obtained  by  the 
author,  would  be  of  great  value  in  checking  the  accuracy  of  the 
approximate  method. 

A  Paper  on 

"  The  Inductance  of  Two  Parallel  'Wires  " 

was  read  by  Dr.  J.  W.  Kicholson.  SVhen  direct  and  return  cur- 
rents flow  in  two  wires  of  great  length,  and  the  alternation  is  not 
rapid,  the  effective  self-induction  per  unit  length  of  the  system  may 
be  calculated  readily  by  simple  integration.  If  the  wires  have  radii 
a,  6  and  permeabilities  |H,  >■,  anc"  if  C  be  the  distance  between  their  axes, 

L=^'2logc-lah  +  >.(iJ.  +  v). 
This  foimula  is  often  of  little  practical  use  when  the  frequency  of 
alternation  is  several  thousands  per  second.  Such  frequencies  are 
of  constant  use  in  practical  work.  For  example,  in  the  measure- 
ment of  small  inductances  by  Mr.  Campbell's  method  it  is  necessary 
to  employ  long  leads  in  order  to  keep  them  at  so;iie  considerable 
distance  from  the  bridge  and  other  circuits.  The  self-induction  of 
these  leads  must  be  small,  and  a  calculation  of  its  value  is  very 
desirable.  The  general  case  presents  very  great  mathematical 
difticulty,  but  the  solutions  given  in  the  Paper  appear  to  include 
most  cases  of  practical  utility.  The  mode  of  proof  depends  upon  a 
transformation  of  a  harmonic  series  containing  the  Bessel  functions 
ot  type  /r„  finite  at  infinity  to  a  similar  series  with  respect  to  a  new 
origin. 

Mr.  A.  C/VMriiKLi.  congratulated  the  author  and  .said,  it  was  often 
desirable  when  measuring  self-inductances  to  check  the  results  by 
calculation.  The  author's  formula'  would  be  useful  m  finding  the  in- 
ductance of  parallel  leadi,  although  this  wa.s  best  obtained  experi- 
ment.dly  as  a  separate  experiment. 

Dr.  RissKLL  saiil  that  it  required  considerable  mathematical  skill 
and  great  patience  to  attack  this  problem,  and  so  he  thanked  the 
author  for  having  obtaired  a  .solution  suHiciently  accurate  for  prac- 
tical purposes.  He  pointed  out  that  the  formula  woukl  have  to  be 
used  with  caution  at  very  high  frequencies  as  the  capacity  current 
w.-is  then  appreciidjle.  He  suggested  to  the  author  that  he  should 
compute  the  kinetic  energy  of  the  ions  or  electrilied  particles  by  tlio 
motion  of  which  modern  theory  explained  the  |)henomeiia  of  the  elec- 
tric current.  It  had  hitherto  been  the  custom  to  assume  that  the  .self- 
inductance  of  a  current  Howing  in  a  circuit  could  be  calculated  by 
liniling  the  magnetic  energy  only,  and  this  was  what  Dr.  Nicholson  had 
done.  If  they  accepted  modern  theory,  however,  they  must  admit 
that  part  of  the  total  energy  of  a  current  was  due  to  the  kinetic  energy 
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of  the  ions.  To  take  this  into  account  it  was  necessary  to  add  the  term 
—mr-li-  to  Dr.  Nicholson's  solutions,  where  m  was  the  mass  of  au  ion, 
V  the  mean  velocity  given  to  it  by  the  electromotive  force,  and  /  the 
current.  In  the  case  of  metallic  conduction  this  term  was  in  general 
neglicjible  compared  with  those  found  liy  the  author.  In  cases,  however, 
where  the  current  took  place  through  gases  — as  in  vacuum  tube  light- 
ing— the  \alue  of  the  con-ecting  term  was  appreciable  owing  to  the 
high  velocity  of  the  electrified  particles.  In  a  Paper  to  the  Runtgen 
Society  on  the  measurement  of  a  current  through  an  X  raj'  tube,  Mr. 
Duddell  recently  described  some  very  interesting  phenomena  which  he 
liad  noticed  during  his  difficult  but  very  successful  experiments.  The 
speaker  thought  that  probably  some  of  these  effects  might  be  explained 
bj'  taking  in  account  the  kinetic  energy  of  the  moving  ions. 

A  Paper  by  Pr.  B.\rkla  and  Mr.  Sadler  on  "Homogeneous 
Secondary  Radiation"  was  read  in  abstract  by  the  Secretary. 
Two  Papers  by  Prof.  Morton,  entitled  "  Note  on  the  Amount  of 
Water  in  a  Cloud  formed  by  Expansion  of  Moist  Air,"  and 
'An  Elementary  Treatment  of  the  Motion  of  a  Charged 
Particle  in  a  Combined  Electric  and  Magnetic  Field "  were 
taken  as  read. 


THE    MEW    WORKS    OF    MESSRS.   GEORGE    KENT 
(LTD)    AT   LUTON. 

No  one  whose  daily  wanderings  takes  him  through  the  residential 
parts  of  London  can  have  failed  to  be  struck  by  the  large  and  increasing 
number  of  em])tv  houses.  This  i>  due,  no  doubt,  in  part  to  the  excellent 
facilities  offered  b\'  the  railway  companies  to  suburban  dwellers,  and  in 
part  to  the  introduction  of  the  motor  car.  As  regards  the  industrial 
side  of  the  question,  however,  other  factors  operate  to  a  considerable 
extent.  The  high  rents  and  ra^es  in  London,  together  with  the  small 
space  available  for  extension,  and  the  stringent  provisions  of  the  Lon- 
don Building  Act,  make  it  impossible  for  an  industry  to  expand  pro- 
portionateh'  with  its  needs,  and  these  causes  operate  disastrously  as 
regards  profit-earning  capacity. 

Among  the  firms  who  have  found  it  necessary,  both  on  account  of 
their  increasing  business  and  for  the  reasons  outlined  above,  to  move 
from  the  London  area  are  Mes.srs.  George  Kent  (L'd.),  of  High 
Holborn,  who  for  many  years  have  been  justly  celebrated  as  makers  of 
the  Venturi  watei  meter  and  other  similar  apparatus.  If  personal 
feelings  may  be  allowed  to  draw  aside  for  once  the  editorial  veil,  may 
we  take  this  op[>ortunity  of  expressing  to  Messrs.  Kent  our  gratifica- 
tion that  they  have  shifted  their  quarters.  On  a  beautiful  summer's 
daj'  it  gave  to  a  London  worker  rather  too  familiar  with  wood  pavements 
and  motor  'buses  a  breath  of  country  air  and  a  glance  at  the  blue  skj-. 

On  Tuesday  last  Messrs.  Kent  inaugurated  their  new  works  at 
Luton  by  a  luncheon,  presided  over  by  Mr.  Walter  Kent,  at  which 
about  50  or  60  persons  were  present,  Before  luncheon  the  new  works 
were  inspected,  and  general  admiration  was  expressed  at  the  lay-out 
and  arran^jemcnt  of  the  shops 

When  in  full  working  order  these  works  will  be  specially  devoted  to 
the  manufacture  of  water  meters,  and  it  is  expected  that,  as  at  pre- 
sent constructed,  their  output  capacity  will  be  100  w.ater  meters  per 
week.  The  works  themselves  were  erected  under  the  superintendence 
of  -Mr.  Alfred  King,  and  the  design,  erection  and  construi^tion  of  the 
whole  of  the  steel  work  in  the  roofs,  gantries,  stanchions,  &c. ,  were 
carried  out  by  Messrs.  F.  Morton,  jun.,  &  Co.  The  builder  was  Mr. 
W.  (1.  Dunham,  of  Luton. 

The  dominant  idea  iti  planning  the  works  has  been  to  minimise 
labour  and  facilitate  production.  To  this  end,  all  work  is  conducted 
on  one  level,  «hile  the  raw  material  is,  as  far  as  practicable,  received 
at  one  end  of  the  works  :  it  imdergoes  various  stages  of  manufacture 
on  its  way  through,  and  the  finished  article  is  completed,  packed  and 
dispatched  at  the  other'.  The  iron  and  brass  foinidi  ies  form  a  separate 
dc|)artment,  anil  include  a  laboratory  for  the  testing  of  iron  and  bronze 
alloys.  As  in  all  modern  works,  ample  provision  has  been  made  for 
the  work  jicople's  comfort,  a  club  and  mess  being  provided  at  one  end 
of  the  works. 

In  conclusion,  we  mvKt  Ihank  Messrs.  Kent  for  the  facilities  jirovidcd 
for  inspecting  their  works,  and  must  wish  them  success  iji  their  now 
venture. 


BRASS  CASTING  REGULATIONS. 

In  .Iiine.  1'I(I7,  till'  JloiiH'  Olliic  isiiii'il  draft  ri'nuhil'on-*  for  v  orks  .mil 
factories  in  wlii'h  brass  rusting  's  cnrricd  on.  Mr.  \V.  \V  ills  waMi|i|ioin("f 
lo  ini|uir>-  into  the  iihjfclions  IoiIkoiI  iig.'iiiiHt  (hcHc  pnipiwiil  I'l'gnlalioii,-. 
lM(|i!irieH  v.iTi'  hell!  in  l:irniinj;hani.  (ilnsgow.  and  London  by  I  lie  Com- 
ini"sionc;. 

Ill  his  ri'porl  folli'-lli OITicr  Mr.  Wii,:  s  slntrs  Ih  it  ho  his  no  iloiibt 

tlir  prijiTss  of  III  iss  1  :iv|iiii<,  .(s  I'iirrii'd  on  at  piCHCiil  in  the  nnijoiity  of 
c'iM'n,  i  jinperly  i-ln  ■•■d  as  i  f|nn>;cro'is  trndr  ;  but  Ihero  is  ronsidrrnlili' 
divergence  o!  opinion  among  thoB'-  ongaR'-d  in  the  trnde  ns  to  the  chainolor 
and  extent  of  the  m'schiel.  In  legnrd  to  vcnt'lation.  strong  opposition 
Wf.H  made  on  the  part  of  the  omployci-H  to  bcnp  'onipollcd  lo  iiistnl  ilip 
exhiUHt  draught  "  at  or  ps  iionr  as  po"»i'.>ln  to  the  point  of  orisln  "  of  the 
fumes.  It  was  urged  that  the  only  known  iipparntus  which  fullillid 
that  condition  w(<»  1  yne  and  Kuinnfurd'B  invention,  and  ovidonr"  wis 
pivpn  that  that  invention,  whieh  has  been  found  to  work  iiiiireDDfiiliy 


in  the  case  of  "  sand-casting  "  (thou<;h  not  in  all  oases),  is  unsuitable  for 
''  strip-castine  "  and  *'  solid-drawn  tubc-castm':."  Mr.  Wills  has  no 
hesitation  in  suagestinir  that  rcvrulations  should  be  modified  s*:,  as  to 
opocifically  refer  to  other  forms  of  appar.itns  for  soe-nin2  an  exhan-^t 
draught.  Another  obj'',"tiun  urged  on  behalf  of  the  ilrip  and  solid 
drawn  tube  casters  was  that  if  the  e>;ha»«t  draught  is  to  bo  reiiuired 
during  the  actual  poiirincr,  it  will  result  in  the  metal  boin'.;  chilled  and 
di^velopinf"  "  spills,"  a  sort  of  luminous  cracks  or  blisters  in  the  castings. 
Having  in  some  instances  s^en  this  form  of  ■'asting  carried  on  in  breezy 
weather  with  open  doors  and  windows,  he  entertains  great  rloubts  \\-hether 
the  fears  exjires.sed  are  well  founded  :  but  he  does  not  feel  justilled  in 
rejecting  the  laige  body  of  expert  opinion  on  which  the  objection  is 
based.  .At  the  same  time,  he  thinks  employers  should  be  inrhiced  to 
ajiply  the  exhaust  draught  as  near  to  the  i^ioint  of  oricin  of  the  fumes 
as  they  consider  reasonably  possible,  having  regard  to  their  require- 
ments ;  and  also  where  the  exhaust  draught  apparatus  is  not  placed 
near  the  iioint  of  origin,  to  plare  it.  so  far  as  is  reason'ibly  possible,  where 
It  can  be  put  in  operation  while  the  metal  is  being  poured  without  ri-^k  of 
damage  to  it. 

.Vnothcr  objection  w^as  th.^.t  there  were  many  casting  sliops  where  the 
air  space  was  so  large,  having  regard  to  the  work  done,  .■•nd  where  the 
nitur'il  ventilation  through  the  openings  in  walN  and  roof  was  *o  good, 
that  there  was  no  prictieal  danger  to  the  health  ef  the  men  ;  and  it  was 
j-iressed  upon  hirii  that  this  regulation  should  not  apply  in  su'-h  cases. 
Ho  caref;il!v  considered  on  wliat  lines  such  an  exemption  should  be 
framed,  and  h.as  come  to  the  conclusion  that  the  most  convenient  basis 
is  the  cubic  air  space  per  man  engaged  in  the  shoo.  Therefore  he  recom- 
mends the  exemption  of  sand  ca-'ting  shops  having  an  ah  space  ef|niva- 
lent  to  2.'>00  c.  ft.  for  each  person  employed,  and  the  exemption  of  other 
shops  havinL''  an  ,aii'  space  ci'iuivalent  to  ^,.^00  c.  ft.  lor  each  person 
einployed.  In  aildition  he  considers  it  will  be  necessary  to  provide  for 
individual  exeniptio.'i  in  exceptional  circumstances,  to  be  gi  anted  at  the 
discretion  of  the  chief  inspector.  It  was  strongly  urged  that  th.ci'i  .=houW 
be  an  exemption  in  favour  of  .■shipbuilding,  engine  budding,  electrical 
engineermg.  machine  tool  making,  motor  car  and  cycle  inanufacturing, 
machine  making,  and  auxiliary  machinery  tuaking  works,  and  there  seems 
no  alternative  but  to  mtroduce  in  the  regulations  a  provision  for  dis- 
cretionary exemption. 

As  t><  lavclory  reii'.m'emcnts.  having  regard  to  the  conch?sioiis  of  the 
Committee  of  I'iO'i  as  to  the  contamimlion  of  the  men's  food.  ;be  in- 
cflii  ieney  of  the  present  s,ieciai  rule,  and  the  sub-stanlial  amount  'if  as.sent 
which  tile  proposrd  has  received,  he  is  disfiosed  to  retv-mmend  the  enact- 
ment of  the  rcffu  ation  wherever  e.xbaust  cUauclil  is  also  reipiired. 

JTaving  regar  !  to  the  (act  that  compliano  with  the  regulations  .so  as 
to  combine  as  far  as  pos'ible  both  cD'iciency  and  eeonon\y  will  involve 
th"  nriking  of  some  experiment'-  and  the  solution  of  some  riifticnll 
j^roblem*,  and  that  it  must  involve  a  considerable  burilcn  upon  employers 
in  a  small  way  of  business.  Mr.  Wills  considers  the  )ieriod  of  IS  months 
from  the  date  of  tlic  enactment  of  the  regulations  will  not  be  an  excessive 
time  allowance. 


PARLIAMENTARY  INTELLIGENCE. 


LONDON  ELECTRIC  SUPPLY  BILLS. 

Lord  Cromer's  Committee  commcnccil  consideration  of  the  clau.ses  of 
the  London  anrl  District  liloctricity  .Suppiv  Hill  on  Monday 

Mr.  Bai  I'Orit  Browm-.  on  behalf  of  the  promoters  of  the  Ixmdon 
Electric  Supply  Bill,  said  they  did  not  intend  to  take  any  part  in  the 
discussion  on  the  London  and  District  Bill. 

Jlr.  .SrvMorn  Btsiii:.  for  the  iironioters  of  the  Westminster  and 
Kensington  Hill,  said  they  took  the  same  view.  Ho  however  suggested 
that  his  companies  should  be  struck  out  of  the  London  Electric  Suppiv 
Bill. 

Consideration  of  the  clauses  followed.  Numerous  suageslcd  .imend- 
ments,  additions  and  excisions  were  rejected. 

Mr.  Tai.kot  ;  The  jiromotcrs  had  agreed  to  the  L.C.C.'s  amendment 
to  Clause  .'il)  to  substitute  for  the  last  three  lines.  ■•  In  respect  of  all 
electric  lines  laid  down  by  the  Coiupaiiy  in  any  street  in  the  .Administra- 
tive County  of  London  the  I,  ('A',  shall,  for  the  ]iurposcs  of  this  section, 
have  the  same  rights,  iiowe'-  and  pri\  ilexes  .'is  if  tliey  were  the  local 
.iiithority  for  the  district  in  which  such  street  is  situated  " 

On  the  iinit.'ition  of  tlw  ehairman.  Mr.  Tai.iiht  stated  the  Company 
did  not  propose  to  alter  the  21)  per  cent,  limit  for  lighting:  but  the 
Coiuniittee  (iei'ideil  to  reduce  the  limit  lo  l.'i  per  cent. 

.Mr.  Tai.hut  said  he  ngieed  with  Mr.  .Morten's  (for  \\  est  llain)  proposal 
to  insert  in  clnus(»  .52  the  word  "or"  la'fore  "trustees."  atld  to  strike 
oitl  111!'  worils  "or  pfiwer  user."  II  was  also  agreed  to  delete  the  words 
"or  power  user"    in  the  same  clause. 

The  Chaiuman  did  not  think  the  term  fiirrc  mnjiun  was  n  cood  term 
to  use  in  .in  Knglish  Ail,  .mil  Mr.  TAi.iior  said  the  proniolors  would 
consider  a  inoililic.il ion. 

Mr.  MoTiTICN  moved  lo  delete  Clause  111.  referring  lo  the  'lidlug  sonic, 
and  lo  insert  nn  iimendod  clause. 

Mr.  Tai.iiot  said  the  promoters  proposed,  lo  meet  the  difliiulty  which 
the  chairman  had  said  might  be  found  in  arriviiiK  at  the  average  price 
ohiiiined  for  three  ilitlerent  kinds  of  energy,  to  niter  the  cinu-o  lo  provide 
that  "  if  in  any  year  the  revenue  obtained  by  the  Company  Irom  the 
sale  of  olectricnl  energy  is  less  by  1  per  centum  or  more  than  the  revenue 
the  Company  woidd  have  ohtainod  if  they  had  rharge<I  for  stioh  onergy 
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th©  resprt'tivo  inaxiimiin  prices  set  out  in  the  sccoik!  srhofI?ilo  of  this 
Act.  thi'  (iiviilciid  wliiih  the  Company  may  pay  in  respcrt  of  tl\at  year 
may  he  iiiirea-ipd  above  the  i^tandard  rate  to  the  extent  of  |  per  centum 
on  the  paid  tip  capital  of  the  t'oin|>any  in  res])ect  of  everyone  per  cent  tini 
by  which  the  revenue  obtained  by  the  Company  lias  been  less  than  the 
Oompany  woiiKl  have  obtainetl  by  ehari^in*;  such  maximum  prices  for 
aoch  supply.  "  It  look  the  total  revenne  for  all  classes  of  energy,  which 
Mpcored  to  be  the  only  way. 

Mr  T.\T,i)OT  went  on  to  say  the  promoters  proposed,  in  regard  to 
danse  tilA.  to  omit  ••  per  annum  "'  in  the  last  line,  and  add  at  the  end  of 
the  clause  "  provided  also  that  in  any  year  in  which  the  Company  pay 
^dividend  at  the  rate  of  not  le.ss  than  £!>  per  cent  on  the  capital  of  the 
Company  for  the  time  being  paid  up,  the  Company  shall  set  aside  and 
pay  into  the  maintenance  and  renewals  fund  an  amount  being  not  less 
than  J  ))er  centum  upon  the  capital  expendi! urc  of  the  Com]iany." 

The  Chaihman  said  the  Committee  would  prefer  to  begin  at  ;■>  jier 
cent,  dividend,  instead  of  ti  per  cent,  and  .1  per  cent,  for  the  iiiain- 
tcoanee  and  renewals,  making  .'>i  in  all,  instead  of  lij. 

Mr.  Talbot  said  it  h.ad  been  agreed  to  delete  clause  l>4. 

^>ub-clause  5  of  clause  (i7.  projioscfl  by  L.C.C.  was  agreed,  and  related 
tote.sting  and  ins]iection  of  meters.  iSc..  and  payments  therefor. 

Mr.  Rowi.AXO  Bkukei.ev  (Westminster  City  Council),  moved  a  new 
siih-cl.uise  (.\1)  to  clause  73  to  the  elTect  that  when  an  undertaking  to  be 
actpiircd  by  the  Company  is  not  the  undertaking  of  a  local  authority  the 
undertaker  shall  before  applying  to  the  Board  of  Trade  for  approval  to 
the  transfer,  obtain  the  consent  of  any  local  authority  in  whose  district 
8tich  undertaking  is  situate  to  such  transfer,  and  itt  the  eveitt  of  refusal 
the  matter  shall  be  referred  to  the  Board  of  Trade. 

Mr.  Talhot  said  he  would  agree  to  some  such  sub-clause  but  not  in 
those  words.  A  further  proposal  with  regard  to  it  would  be  submitted. 
The  foUowitig  w  a.s  the  new"  clause  7o  which  the  promoters  had  adopted  : — 

Unless  the  Companj-  shall  within  12  months  from  the  jiassing  of  this 
Act  obtain  a  ccrtiiicate  from  the  Board  of  Trade  that  not  less  than 
fiOO.OOO  of  the  share  capital  of  the  Company  by  this  Act  authorised  has 
been  bona  fide  subscribed,  ami  that  not  less  than  £240.000  of  such  share 
capital  has  Ijeen  paid  up,  and  unless  within  two  3'ears  from  the  passitig 
of  this  Act  the  Com|)any  shall  have  substantially  commenced  their  works 
for  the  purjiose  of  carrying  out  their  powers  under  the  Act,  the  Board  of 
Trade  shall  after  considering  any  rejiresentations  which  the  Ty.C.C.  may 
desire  (and  are  hereby  authorised)  to  make,  may  order  that  the  powers 
of  the  Company  under  this  Act  shall  cease  as  to  the  whole  or  any  part  of 
the  area  of  supply,  and  on  any  such  order  being  made  those  power.s  shall 
cea*ic  accord  ini:l  v.  " 

Mr.  MoRTi!N  did  not  think  the  L.C.C.  should  he  the  only  body  to  make 
representations.  He  proposed  an  amendment  to  bring  in  local  authorities 
outside  the  administrative  County  of  London. 

This  amendment  was  rejected. 

.\  clause  for  the  ]irotection  of  Kent  sewers  was  agreed. 

Mr.  Berkeley  projiosed  a  clause  providing  that  (1 )  nothing  in  the  Act 
shall  be  deemed  to  alter  or  siijiersede  the  rights  of  Westminster  Council 
under  the  Electric  Lightins;  Acts,  and  (2)  that  in  fixing  the  value  of  any 
undertaking  to  be  acquired  by  the  Council  no  regard  shall  be  had  to 
loss  oeeasiotied  by  severance  :  and  that  (3)  the  transfer  of  an  undertak- 
ing to  the  Company  shall  not  be  deemed  to  alter  the  area  for  the  purpose 
of  purchase  by  the  Council.  They  feared  that  the  new  Company  might 
buy  up  one  of  the  C'ompanies  in  their  area,  and  then  when  the  time  came 
for  piireha.se  by  the  Council  they  might  claim  for  severance  of  the  business 
■  from  the  London  and  District  Co.'s  undertaking. 

Mr.  Talbot  said  his  friend  could  not  have  considered  clause  73  of  the 
bill.  «liich  enabled  the  Ijondon  and  District  Co.  to  acquire  undertakings. 
and  which  provided  that  the  Company  would  be  considered  the  under- 
takers for  all  purpo.ses  under  the  provisional  order.  'The  Board  of  Trade 
must  hear  the  local  authority,  and  would  give  them  the  fullest  protection. 

.Mr.  Balfoir  Browne  (asked  by  the  Chairman  to  give  his  views  on  the 
-iibject).  said  under  his  bill  (the  London  Electric  Supply  Bill),  the  only 
value  he  got  for  severance  was  for  severance  of  an  existing  company's 
undertaking,  and  not  for  severance  of  two  undertakings  which  might  he 
joined  henceforth. 

.Mr.  TiLBOT  said  his  hill  did  not  affect  W"estminster  Councils'  purchase 
rights,  and  it  was  impossible  to  foresee  what  effect  Mr.  Berkeley's  pro- 
jioscd  provisions  would  have  in  time  to  come. 

Sub-clause  1  and  2  were  then  accepted,  and  sub-elause  3  rejected  by 
the  Committee. 

Sever-d  t-Iaiises  had  bectt  agreed  with  the  L.C.C..  pro\"iding  for  easement 
through  Blackwall  and  Rothcrhithe  Tunnels;  prohibiting  interlerence 
with  parks.  oi)pn  spaces,  embankments,  subways,  main  sewers.  &c.. 
without  the  Council's  consent  ;  providing  that  the  Council  .shall  have  all 
the  ri^'hts  pov.ers  and  jirivilege';  of  a  Metro]iolitan  Borough  Council, 
bcinu  an  authority  under  the  Act,  and  all  the  rights  of  the  Po.stmaster- 
(Jeneral  in  regard  to  lines,  works  an<l  apparatus  ;  and  for  co.mpen.sntion 
for  obstruction  of  tramway  traffic,  Hr. 

On  Tuesday  Dr.  JlAfASSEV  asked  for  a  clause  giving  the  same  protec- 
tion to  the  South  Esses  Water  Co.,  as  had  been  given  to  the  Metro- 
politan Water  Board,  and  this  was  granted  by  the  Committee. 

Mr.  MoRTEX  asked  for  a  clause  giving  West  Ham  Council  protection  in 
their  capacity  of  Commissioners  of  Sewers,  and  this  was  agreed. 

.Mr.  >IoRTEN-  said  all  other  amendments  he  had  prepared  referred 
entirely  to  West  Ham,  and,  in  con.sequence  of  their  Lordships'  ruling, 
he  did  not  intend  to  move  them. 

With  regard  to  the  provision  whi'-h  the  Smoke  Abatement  Society 
required,  ilr.  Talbot,  for  the  promoters,  said  be  thought  that  was  met  by 
the  Office  of  Works  requirement  which  was  now  in  the  bill,  a.s  follows  : — 

"  Provided  nevertheless  that  nothing  in  this  Act  shall  exonerate  the 
Company  from  any  indictment,  action  or  other  proceeding  for  nuisance 


caused  or  permitted  by  the  Company  on  any  lands  used  by  them  for 
generating'  electrical  energy,  whether  such  nui.sance  is  caused  by  non- 
(•(msuniption  of  smoke,  by  the  reasonably  preventible  evolution  of  oxides 
of  sulphur,  the  u.se  of  refu.se  distructois  or  the  emission  of  oil  or  other 
matter  in  conjunction  with  steam."  The  Committee  decided  to  adhere 
to  the  clause  as  it  stood. 

Mr.  Talbot  asked  that  the  promoters  might  insert  in  the  schediilo 
to  the  bill  referring  to  prices  of  current  in  (I!)  (for  transformed  alternating- 
current),  the  words  :  "at  the  periodicity  of  the  main  siqiply,"  and  in  (C) 
after  the  word  "  current  "  "  or  of  transformed  a!teniating-/;urrent  at  a 
periodicity  other  than  that  of  the  main  su|)ply." 

The  Ch.urMAN  said  the  Committee  had  decided  that  the  dividend 
and  contribution  to  maintenance  aiul  renewals  fund  mentioned  in  the 
addition  to  Clause  til  v.  jnoposed  by  .Mr.  Talbot  on  ^^onday,  should  be 
altered  to  .5  per  cent.,  and  J  per  cent.,  respectively. 


London   Eleotrk'  Supply  Bill. 

The  Coniiuilti-<>  then  took  the  clauses  of  the  London  Electric  Supply 
Bill. 

.Air.  Tyldesi.ey  .Jones  (for  the  piomoters),  said  a  paragraph  had  been 
added  to  Clause  3  (the  old  clause  4,5),  providing  that  "Notwithstanding 
that  any  of  the  Companies  enter  intoagreemenls  such  as  tho>c  authorise 
by  this  clause,  they  are.  in  respect  of  their  scjiaratc  undertakings,  to 
reni.iin  liable  to  all  the  obligations  and  liabilities  to  which  they  are  now 
subject."  That  had  been  submitted  to  the  Lord  Chairman  of  Com- 
mittees' counsel  (Mr.  Cray)  ;    but  his  .approval  had  not  yet  been  received. 

Mr.  BfsiiK  suggested  adding  "  except  for  the  purposes  of  this  agree- 
ment." 

The  additions  and  the  clause  were  accepted. 

In  reference  to  the  provision  in  the  Bdl  allowing  the  Company  to 
supjily  to  docks  and  West  Ham  Cor])oration"s  opposition,  the  Chairman 
suggested  the  addition  of  a  condition  that  the  sujiply  should  not  be  given 
without  the  consent  of  the  Corporation. 

Mr.  Morten  agreed  to  accept  the  clause  with  an  addition,  which  would 
prevent  the  Company  from  supplying  Victoria  Dock. 

Mr.  Jones  said  he  did  not  think  a  ease  had  been  made  out  for  exclusion 
of  Victoria  Dock. 

The  Committee  passed  the  clause  in  the  following  form  :  "  Provided 
that  energy  shall  not  be  supplied  under  the  powers  of  this  section  for  use 
in  any  dock  undertaking  which  is  wholly  within  the  area  of  sujiply  of  the 
Metropolitan  Borough  of  Stepney  or  in  the  A'ictoria  Dock  situated  within 
the  area  of  supjily  of  the  Corporation  of  West  Ham.  without  the  consent 
of  the  said  Corporation  or  Metropolitan  Borough  respectively." 

Afr.  .Jones  said  Clause  5  (old  clause  .tli)  of  his  Bill  rem.ained  to  be 
settled.  It  provided  means  for  the  Companies  to  get  their  mains  through 
intervening  areas.  The  clause  had  been  amended  to  meet  pouits  raised 
by  opponents.  He  suggested  that  the  agents  for  his  Bill  and  for  the 
\VestmiiLster  and  Kensington  Bill  should  endeavour  to  bring  into  agree- 
ment their  respec-tive  clauses,  and  appeal  to  the  Lord  Chairman  of  Com- 
mittees in  case  of  difference. 

.Mr.  BtSHE  preferred  that  the  promoters  of  the  two  Bills  should  put 
the  clause  in  their  ov.'n  words. 

The  Chaik.max  said  the  Committee  accepted  the  clause  in  the  London 
Electric  Bill,  subject  to  the  settlement  of  details  with  the  Board  of 
Trade,  and  the  Lord  Chairman,  and  at  Mr.  .Jones"  request  the  words  "  for 
the  jiurpose  of  carrying  into  effect  any  agreement  or  exercising  any  of 
their  powers  under  this  Act.  or  crossing  any  district  intervening  between 
any  areas  of  su]>])ly  or  generating  stations,"   were  addetl. 

Mr.  Morten  proposed  an  amendment  to  the  route  clause,  which  would 
make  the  ('om]iany  concerned  responsible  for  all  costs  of  a  reference  to  an 
arbitrator  or  to  the  Board  of  Trade. 

.Mr.  .JONE.s  said  the  arbitrator  would  have  power  over  the  cost-;,  and 
could  order  them  to  be  paid  by  either  the  com[,  nics  or  the  local 
authorities. 

The  Committee  accepted  the  clause  as  it  stood,  without  Mr.  Morten's 
amendment,  and  said  the  same  principle  would  be  apfilied  in  the  West- 
minster Bill. 

.Mr.  Seymour  Bushe  said  he  did  not  see  why  his  companies'  names 
should  be  in  a  schedule  of  the  London  Electric  Supply  Bill.  Their  names 
were  not  put  in  at  their  recpiest. 

Mr.  Jones  sairl  that  w  hen  Mr.  Bushe  spoke  against  the  Bill  he  said  that. 
so  far  ;s  the  Bill  was  based  on  the  principle  of  association  between  eom- 
])anics  1  )t  mutual  assistance,  it  commanded  their  sympathy.  He  looked 
upon  clause  4.5  as  the  most  important  jiart  of  'the  bill,  and  that  clause 
embriced  Air.  Bushe's  clients.  The  promoters  of  the  present  bill  did  not 
object  to  tl,:-  Westminster  and  Kensington  Bill,  but  they  objected  to  the 
exclusion  of  the  companies  from  I  he  s.hediilc.  because  they  thought  the 
future  problem  of  supply  in  London  v.-oiild  ultimately  be  rlcalt  with  by 
a  coupling  up  of  all  the  companies.  There  was  nothing  in  the  bill  which 
would  put  any  coni]iulsion  on  Mr.  Bushe's  companies  to  take  current 
from  any  of  the  others. 

Mr.  BVsme  said  it  v.as  unusual  to  »oiifer  )iowers  upon  persons  against 
their  will.  *• 

The  Committee  decided  to  strike  out  the  names  of  the  Central  Ivensing- 
ton  and  Knightsbridge.  Notting  Hill,  St.  .lames',  and  Westminster 
Companies  from  the  schedule. 

In  reference  to  the  clauses  required  by  the  Commissicnf  rs  of  Works  (as 
in  the  London  and  District  Bill)  Mr.  Jones  said  with  regard  to  the  clause 
providing  that  nothing  in  the  Bill  should  exonerate  the  promoters  from 
li.ibility  to  indictment.  &c..  for  nuisance,  his  companies  were  in  a  different 
position  from  the  London  and  District  Co.  All  except  two  bad  been 
authorised  by  Acts  of  Parliament,  and  were  exempt  from  such  indictment 
or  other  proceedings,  unles.s  it  could   be    proved   that    any  nuisance 
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that  arose  had  been  lauscd  by  negligence,  and  the  companies,  on  tlie 
faith  of  snch  exemption,  had  spent  large  sums  of  money  upon  extensions. 

Mr.  Bi'SHE  supported  Mr.  .lones.  The  proposed  clause  was  iui  attempt 
to  put  upon  the  companies  a  liability  which  was  never  intended  by  the 
legislation  under  which  they  were  establi.shed. 

The  Committee  deferred  their  decision. 

Mr.  Jones  said  the  next  clause  was  for  the  protection  of  Royal  Palaces 
and  Parks,  and  the  object  was  to  give  the  Commissioners  of  Works  and 
their  engineer  power  to  ins]iect  generating  stations,  and  if  it  appeared  to 
them  that  iiroper  precautions  were  not  being  adopted  for  consum])tion  of 
smoke,  or  for  jireventiug  as  far  as  reasonably  practicable  the  evolution 
of  oxides  of  sulphur  and  gencrallj-  for  protection  of  the  palaces.  &c..  to 
leyuire  the  company  or  companies  having  control  of  the  stations  to  carry 
out  such  works,  and  do  such  things  as  in  their  opinion  might  be  necessary. 
The  Board  of  Trade  had  full  power  of  regulation,  and  the  companies 
ought  not  to  be  dictated  to  by  somebody  appointed  by  the  Commissioners 
of  Works,  and  who  might  know  nothing  about  the  running  of  a  generating 
station. 

The  Chairm.\n  said  the  Committee  were  not  disposed  to  insist  on  the 
clauses  of  the  Commissioners  of  Works,  because  of  their  retrospective 
effect,  which  affected  the  companies  concerned  in  this  bill  in  a  different 
way  to  the  London,  and  District  scheme,  but  he  suggested  that  the 
]>romoters  should  confer  with  the  Commissioners  of  Works,  and  try  to 
come  to  some  agreement. 


London  (Westminster  and  Kensington)  Eleitki.c  Si'pply^ 
Companies  Bii-l. 
There  being  no  contentious  matter  to  be  dealt  with  in  the  Clauses 
stage  of  the  London  (We.stminster  aicd  Kensington)  Electric  Supply 
Companies  Bill,  at  a  brief  meeting,  at  which  the  agents  and  counsel  of 
the  promoters  were  present,  on  \Vednesday  afternoon,  the  Committee 
made  such  slight  final  adjustments  as  were  necessary  to  bring  fhe 
clauses  as  far  as  possible  into  conformity  with  those  of  the  London 
Electric  Supply  Bill,  and  this  concluded  the  House  of  Lords'  Com- 
mittee stage  of  the  three  bills. 


LEGAL  INTELLIGENCE. 


construction  of  the  agreement  on  a  motion  and  in  the  absence  of  Sal- 
ford  Corporation  he  ordered  the  motion  to  stand  over  until  the  trial 
of  the  action,  liut  granted  leave  to  appeal. 


Ernest  Scott  &  Mountain  v.  Kent  Collieries  (Ltd). 

The  Oilicial  Kcicrce  (Mr.  ^luir  Mackenzie,  K.<.'.)  had  this  case  before 
him  on  a  question  of  costs.  The  judgmenf  was  given  in  our  last  issue, 
p.  422. 

Mr.  Russell,  K.C,  subnutted  (hat  plaintills  had  been  perfectly 
justified  in  bringing  their  action  an<l.  therefore,  were  entitled  to  costs. 
Defendants  had  put  forward  an  enormous  c,>unterclaim,  and  the  only 
figure  they  had  rcci>\ercd  on  which  they  could  get  costs  was  i417. 
Therefore  jilaintiffs  should  have  all  the  costs  of  the  action  excepting 
as  regarding  thai  sum.  .Mr.  Russell  read  a  letter  written  by  plaintiffs  to 
defendants  'hirmg  the  progiess  of  litigation  stating  that  llvy  were  lac- 
pared  to  give  £2.(100  a«  an  allowance  to  l)c  .accepted  by  defendants,  each 
parly  to  |iiy  their  own  costs,  llcfcmb'.nts'  .solicitors,  however,  slated 
that  theolfci-  w.is  whciliy  inadci|iiatc,  and  the  oidy  basis  upon  whicli  their 
clients  couki  consider  the  n;alter  woulil  he  []\;\l  dcfeiulants  should  ivccp 
i\o.  [i  pump  and  s^t  olV  the  amr.unt  of  the  generating  pl.int  against  an 
amount  to  Iw  discussed  and  arranged.  Pl.iintilts  had  no  optioi;  lail  to 
fight  the  eouiitercliam. 

Mr.  )>oi:si-|f;i.i',  K.C.,  sai  I  that  the  (Uliclal  Kcfcrcc  h:id  found  m  sub- 
stance-  that  not  only  was  the  machinery  not  according  to  contract,  but. 
having  regard  to  the  amount  lie  had  allov.-cd  off  the  pi-ii-e.  be  had  foand 
in  fielendantw'  r.ivoui'  that  there  \vas  very  consifleral)lc  !;u  k  of  con- 
forn'iI_\   villi  the  coutr'nt. 

Ilie  'lllicial  Referee  snid  the  (iists  must  follow  the  event.  In  tlial  c  asc 
plaintiifs  would  get  thi-  losis  of  the  .iclion  just  as  if  there  Irul  been  no 
counterclaim  at  all.  He  direiled  the  <  0'<ts  of  the  counlerc  laini.  half  of 
■vhicii  would  be  nvu'ded  to  defendant-,  to  be  tax'"d,  and  the  aiMouiit 
deducted  from  |ilaintills'  costs.  The  (((lici.il  Referee  refu.-<"d  to  grant  a 
stay  of  e.iccution  as  it  wis  not,  he  said,  lor  hiiii  lo  do  so. 


Eccles  Corporation  v.  South  Lancaehire  Tramways  Co. 

On  Thursday  la8t  week  Mr.  Hi'(!IIks,  K.C,  for  plaintiffs,  moved 
before  Mr.  .liistiee  Swinfcii  Eady  for  an  iiijunotion  restraining  flic 
South  Lancashire  Ti'amwayH  ( 'o.  from  ruiiiiiiig  t  ranicars  over  lines 
belonging  to  the  Corpoi.it ion  anil  otherwise  ticspassiiiK  on  their  lines. 
He  said  that  there  was  un  arian^remont  betwoon  Keele.H  and  Halford 
CornoraliiinH  under  which  the  latter  worked  tho  tramway  Hcivieo  in 
Eccles.  Tho  present  dispiitxj  arose  over  a  claim  by  the  .South  Lanca 
Hhiro Company,  iindi^r  a  lieonoo  from  Halfonl  Cor|«iration,  to  run  their 
trams  over  a  portion  of  the  lines  without  the  consent  of  Kceles  Cot  po 
laticiii,  wlio.se  ca.se  was  that  .Salfiiicl  Curpoiation  were  not  entilleil  to 
sublet  the  linos.  Kceles  objrited  lo  tliia  lioiiig  done  without  their 
eonsont.  If  defendantn  had  obtained  |>cnniiision  on  lormH  there  would 
Imvo  been  no  dilliciiltv, 

,\Ir.  .Justice   K,\l>v  wiid  he  did  not    see  how  he  could  determine  tho 


Bache  v  Jones. 


At  Cloii'estershire  Assizes  last  weeli  Mr.  V\"alter  .las.  Laelie,  Clu'llcn- 
liam  borough  electrical  engineer,  sued  Mr.  T.  R.  Jone«,  dr^iper, a  member 
of  Cheitcnham  Town  Council,  for  alleged  slander. 

For  the  plaintiff,  Mr.  STr!;nrs  said  the  action  wan  brought  to  recover 
damages  for  ■^  slander  alleged  to  have  been  uttered  by  defendant  against 
jilaintiff  by  way  ot  hi.'  profession.  At  a  public  meeting  on  March  5  last, 
defendant  made  a  speech  criticising  the  action  of  those  members  of  the 
Council  who  had  voted  for  an  incrciise  of  the  salary  of  Mr.  Bache  who, 
said  Mr.  Jones, '  had  been  cutting  down  the  working  men  at  the  electrical 
works  to  the  very  bone."  riaintitT  considered  defendant  nieant  by 
those  words  th'>.t  he  (plaintiC)  h,ad  been  improperly  using  his  position 
as  electrical  engineer  to  Cheltenham.  Corinralion  and  had  been  sweating 
the  workmen  employed  at  the  electrical  works  :md  cutting  down  their 
wiges  below  what  was  necessary  for  their  reasonable  maintenance  :  and 
further  that  he  had  been  cutting  down  the  wages  nnd  sweating  the  work- 
men in  order  thnt  he  might  effect  economy  af  tlie  works,  ami  thereby 
induce  the  Council  to  give  him  an  increase  of  salary.  Mr.  Sti'rces  said  if 
defendant  had  apologised  and  st.ited  publicly  he  did  not  mean  to  reflect 
im  pl.iintiff,  the  case  would  not  have  bein  brought. 

Plaintiff  said  ttv'.t  since  his  a]i])ouitmeiit  as  borough  electrical  engineer 
no  man  at  the  electricity  works  hail  been  reduced  in  wages,  except  in 
one  CISC,  which  was  for  misconduct. 

Mr.  Cp.ANSTor.N  (for  defendant)  |iointe-l  out  th-'t  plaintill  had  obtained 
an  inci'ea.se  of  ■■alary  and  he  had  not  suffered  by  anything  that  m'ght  have 
been  said  about  him  to  the  slightest  extent.  lefend-int  desired  to  cast 
no  reflection  on  plaintiff,  and  he  referred  to  the  action  of  certain  members 
of  the  Cheltenham  Council. 

The  jury  held  that  plaintiff  h.ad  no  ground  of  action,  and  found  for 
defendant,  for  Hhon:  judgment  was  enteicd  with  costs. 


D.  Santoni  &  Co.  (1906)  (Ltd.)  v.  Farringdon  Engineering  Co. 

At  Clerkenwell  County  Court  on  Monday  plaintil's  sought  to  recover 
£io.  His.  lOd.,  the  price  of  S14  armature  coils  for  tramway  motors  which 
were  made  to  defendants"  order  and  to  sample.  Defendants  alleged  that 
the  coils  were  defective  and  returned  them. 

Mr.  TasIvER.  chief  consulting  engineer  to  plaintiffs,  said  he  saw  a  num- 
ber of  the  coils  tested  before  being  sent  out  ;  they  were  tested  to  ten 
tiuics  *he  working  pressure,  and  in  no  ca«e  was  theie  a  fault.  In  8ep- 
teniber  the\  had  i  con^plaiut  that  the  coil-  were  inferior  to  whit  defend- 
ants had  previously  supplied  to  I'.iikenhcad  I'orporation.aiid  in  January 
defendants  returned  the  whole  lot  as  rejected. 

In  cross-examination.  Vv  itnkss  admitted  that  wire  taken  from  an  old 
m.uhine  had  been  used  in  winding  the  coils  :  the  wire  was,  however, 
good. 

The  [""oRKMAN  of  pla'ntiftV  arr.uiliirc  winding  departuent  .s.iid  all  the 
coils  were  properly  tested  before  being  sent  out. 

.An  Knoin'EER  said  that  he  had  made  thorough  tests  of  a  number  of  the 
coils  and  he  found  theiii  (|'iite  satisfactory. 

iMr.  Lkvkk  Ifor  defendants)  saiil  the  real  issue  was  whether  (here  was 
projicr  insulation  between  the  turns  of  the  coils.  Thu  ilefence  ccn- 
teiided  that  such  insulation  was  msunicicnt.  'J'birty- three  of  the  coils 
were  usi'd  on  the  Birkenhead  tramways,  but  they  short-circuited  at  once 
:ind  would  not  bring  the  car  out  of  the  yard. 

.Iamks  McLonn'vn.  chief  engineer  and  n.aiiager  to  defendants,  said  they 
h.id  supplied  coils  for  liirkcnheul  tramways  some  six  or  nine  months 
previo^is  to  .sending  out  the  coils  now  in  dispute.  The  liist  coils  were 
m.ide  by  another  firm  and  were  quite  salisfacloi'\ .  .\ltcr  the  coils 
supplied  b\  plaintills  were  dispatclinl  to  Birkenhead  be  recei.ed  a  com- 
pl.iiiil.  lie  siin  Vv.  Taskcr  i.id  told  him  the  coil-  had  brok.n  down. 
\'r.  Tasker  a^k.d  it  it  was  (iiie  to  rough  treatment  in  iH'iiig  pl.iced  in  the 
slots  aiid  witness  replied  that  he  hid  not  received  partii  uhir-;  Irom 
Rirkenliead.  The  Corporation  complaiucd  ih.it  the  coils  -supplied,  were 
not  til"  same  as  the  orijin.-il  san-pK'. 

His  HoMiiii  thought  it  ncicssary  tlii'  original  .aiiipU  ^hoidl  be  pro- 
dii.eil.  It  would  also  be  helpful  if  somc^Mie  from  Birliciilie  id  Coriora. 
lion  atleiuled  to  speak  as  to  wliat  li-ippcciil  when  the  coils  were  tried. 

W  ITNKSS  s.iid  he  hail  iii.idc  an  exaiiiiii.il'on  of  I  he  coils  complained  of, 
and  biund  the  wire  brittle  and  very  inm  li  discoloured.  It  looked  like 
old  wire,  aii'l  in  his  opinion  it  w  is  not  proper  wile  lo  use  lor  winding  coils. 
Never  in  his  expeiicnce  had  he  heard  of  wire,  in  use  lor  1.5  years  on  a 
dynamo,  being  used  again  for  new  loil.:. 

The  hearing  was  adjourned. 

Light  Railway  Rating  Appeal. 

At  the  West  Hiding  of  Yorks.  yiinrtei  .Sessions.  Uradbird.  on  Tuesday, 
it  was  aiinounied  that  in  the  ippeal  of  the  W  akelicld  ,<■  Hislricl  Light 
lily.  Co.  a'.-amst  the  a,sses'<inent  of  their  laoperty  vilhiii  'be  parish  of 
W.ikcficld  by  \\  akelield  ;\ssessmenl  committee  il  li.'d  been  agreed  (hal 
the  gross  eMiiuviird  r.'utal  for  the  land.  Ir  imwnys.  electric  power  sliitioiis. 
•iiid  car  sl>ed.>  slioiild  be  icdiiicd  Irom  i;''.l."il  to  r.'i.."i2."i.  this  sum  consist, 
ing  of  ti.O.W  in  respect  of  huid  iind  t.air.wnys,  and  I'll.li.'i  in  respect  of 
power  stations  and  cm  sheds.  The  liite.ible  Miltie  of  the  l<lid  and  linm- 
W'lys  would  icMi  lin  at  i:4.")ll,  while  I  be  raicable  value  of  the  power  station 
.ili'l  hhcds  would  be  icdii.cd  lioin  VI. SOU  to  11. IT."'. 
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NomcE:. 

Thk  Klki  truiax  for  .Tuly  10  will  include  a  Supplement  Jealing 

very  fully  with  the   subject  of    Electricity  as  Applied  to   Mining 

Operations.     The  following  are  amongst   the  principal  contributors 

to  this  Mining  Issue  : 

Mi-..I.H.C.BROOKrN<i     "Mining  Cahle.s.'' 

Mr.  n.  \V.  Ci.oTiiiKU     "  Switchneai-  for  Mines." 

Mr.  .1.  C.  FiTERs    ...     "  Electric  Winiliiig." 

Mr.  J.  W.  tiiK^oN  ...     "Electric  Ventilation  of  Mi(l^^." 

Dr.  R.  HKRZFKr.D    ...     "  Electric  Pumping.'' 

Mr.  F.  IIiRi)    "  Electric  Si^nallini;  in  Mines." 

Mr.  F.  W.  HiRn "Electric  Coal  Cuttincr." 

Mr.  K.  Livi.NiiSTONE  .     "  Energy  in  Coal  Winding." 

at     vu    ruf      oi  1.-         I  "  Employmentof  StorageBattericsinCollierv 
Mr.  VV.  M.M.RU  t.    ...  ^       p^^^.g^.  s^,^tio„<,  ■>  ,^,„i  u  Electric  Bl.asting."" 

Mr.  V,'.  C.  MiirNT.vis     "  Electric  Haulage." 

Mr.  \V.  S.  Tiu'i.is  ...     "(ieneralSurveyof  ElectricPoweriiiMining. " 

Particulars  as  to  advertising  space  in  this  Mining  I.isue  on 
apiiUcalion.  Orders  for  additional  copies  should  be  placed  with  the 
agents  at  once,  or  be  sent  direct  to  the  Publisher,  1,2  &  :{,  Salisbury- 
court,  Fleet- street,  London. 


MUNICIPAL,  FOREIGN  &  GENERAL  NOTES. 


APPOINTMENTS  VACANT  AND  FILLED. 

The  Pacific  Cable  Board  is  prepared  to  consider  applications  from 
candidates  for  the  post  of  general  manager.  The  candidate  elected 
will  be  required  to  have  experience  in  ocean  and  other  telegraphy 
and  in  the  business  conduct  of  an  undertaking  similar  to  that  of 
the  Board.  Applications,  accompanied  v/ith  statement  of  age 
and  qualifications  and  salary  expected,  to  be  addressed  to  the  Chair- 
man of  the  Pacific  Cable  Ijoard,  t,»ueen  Anne's-chambers,  West- 
minster, S.W.,  not  later  than  July  20.     See  also  an  advertisement. 

A  second  assistant  is  required  in  the  engineering  department  of 
Woolwich  Polytechnic  to  take  up  duties  in  September  next.  A 
knowledge  of  electrical  engineering  is  es-ential.  Commencing 
salary  il80.  Applications  to  the  Principal  (from  whom  further 
particulars  can  be  obtained)  by  July  15.     See  an  advertisement. 

A  foreman  wireman  is  required  at  the  Borough  Polytechnic 
Institute,  qualified  to  give  instruction  in  electric  wiring  (elementary 
and  advanced)  to  City  and  Guilds  of  London  Institute  technological 
classes.  Particulars  from  the  principal,  Mr.  C.  T.  MiUis,  103, 
Borough-road,  S.  E.,  to  whom  applications  by  July  11.  See  an 
advertisement. 


Mr.  J.  H.  Thompson,  A.M.I.E.E.,  of  Burton-on-Trent,  has  been 
appointed  station  superintendent  at  Carlisle. 

Mr.  C.  F.  Moorhouse  has  been  appointed  Sussex  district  manager 
of  the  National  Telephone  Co.  in  succession  to  Mr.  F.  W.  Taylor, 
who  has  been  promoted  to  the  Manchester  district. 

Derby  Council  have  appointed  Mr.  J.  Hebb  canvassing  engineer 
in  connection  with  the  electricity  department. 

Mr.  Ja3.  Q.  Petrie,  of  Edinburgh,  has  been  appointed  engineer 
and  manager  of  the  Todmorden  municipal  motor  bus  department 
at  £3  per  week. 

Mr.  W.  T.  Maccall,  of  the  Woolwich  Polytechnic,  his  been  ap- 
pointed head  of  the  electrical  engineering  department  at  Halifax 
Municipal  Technical  School  at  £200  per  annum. 

The  Postmaster-General  has  appointed  Lieut.  F.  G.  Loring, 
R.N.,  as  inspector  of  wireless  telegraphy  at  the  General  Post  Office. 

EDUCATIONAL  NOTICES. 

Heriot  Watt  College,  Edinburgh.— .Vt  this  college  there  is 
theoretical  and  practical  training  for  mechanical,  electrical  and 
mining  engineers,  technical  chemists,  &e.  The  training  for  engi- 
neers consists  of  three  years  in  the  college  and  a  three  years'  appren- 
ticeship on  the  "  sandwich  "  system  in  a  local  engineering  works. 
The  total  cost,  including  apprenticeship  premium  and  fees  at  col- 
lege, is  from  £120  to  £200.  There  are  complete  courses  of  instruc- 
tion,  extending  over  four  years,  for  students  studying  for  the 
fellowship  of  the  Institute  of  Chemistry.  The  classes  are  recognised 
by  the  L  oiversity  of  Edinburgh  as  qualifying  for  science  degrees. 
Full  information  may  be  obtained  from  the  Principal,  Mr.  A.  P. 
Laurie,  M.A.,  D,Sc. 

University  College  of  North  Wales.— A  systematic  course  of 
instruction  in  electrical  measurement  and  practical  electricity  is 
given  at  thia  college  for  students  proposing  to  enter  the  electrical 
engineering  profes-ion.     The  physical  laboratory  is  well  equipped, 


and  the  course  commences  in  October  next.     Prospectuses,   &c., 
from  the  secretary,  Air.  J.  E.  Lloyd,  M.A. 

Electrical  Standardising  Testing  and  Training  Institution.— 
An  examination  for  a  "  Maxwell  "  entrance  scholarship,  value  .tlO.'i, 
will  be  held  at  I'arailay  House,  62  70,  Southampton-row,  W.C,  on 
the  '22nd  and  23rd  inst.,  and  notices  of  intention  to  compete  should 
reach  the  Secretary  (Mr.  Howard  Foulds)  by  July  12. 

Argentina  — The  "  Review  of  the  lUver  Plate "  says  Buenos 
AyresCity  Council  have  approved  the  ad  referendum  contract  which 
permits  the  Buenos  Ayres  and  Belgrano,  the  Buenos  Ayrcs  Electric 
and  the  Belga-Argcntiua  Cos.  to  be  incorported  with  the  Anglo- 
Argentine  Tramways  Co. 

The  Buenos  Ayres  Port  &  City  Tramways  Co.  have  opened  the 
first  two  sections  of  their  electric  system,  which  is  to  consist  of 
7  miles  of  double  track,  from  Eotiro  Station  to  Darracas  Bridge,  via 
the  Port  Lands. 

Burnley. — The  Tramways  committee  have  decided  to  purchase 
five  additional  tramcars. 

Coventry.  — An  in(iuiry  was  held  on  Friday  into  the  Council's 
application  for  sanction  to  borrow  ^25,000  for  the  electricity  under- 
taking. 

Of  the  proposed  loan  £10,000  wa.s  in  respect  of  the  original  area  of 
supply  (mains  £5,000,  transformers  £1,500,  motors  £600,  services 
£1,000,  motors  for  hire  £2,000),  and  the  remaiuinj;  £15,000  was  for  a 
now  area  recently  .-ulded.  It  is  not  intended  t.i  carry  oat  all  the  work 
this  year,  but  it  is  liojied  to  complete  it  by  Jnly,  1909. 

The  city  electrical  engineer  and  manager  (Mr  J.  A.  Jeckcll)  gave 
e\'idence  and  said  the  demand  for  power  and  light  had  considerably 
increa.sed  of  late  j'ears,  and  was  still  increasing. 

Croydon. — The  salaries  of  the  station  superintendent  (Mr.  D. 
Cowan)  and  the  mains  superintendent  (Mr.  E.  A.  Fellaw)  have  been 
increased. 

Dorking —The  L.G.  Board  have  sanctioned  a  loan  of  £10,120 
(out  of  £11,491.  143.  7d.  applied  for)  for  extensions  of  the  electricity 
undertaking.  The  period  allowed  for  repayment  is  only  16  years, 
and  the  Council  have  asked  the  Board  to  extend  this  to  '25  years  to 
fit  in  with  the  existing  arrangement  with  Edmuadsons'  Electricitj' 
Corpn.  for  working  the  undertaking. 

Eccles. — The  Council  have  decided  to  put  down  water  purifying 
plant  at  the  electricity  works. 

Electric  Taxicabs  — A  company  is  being  formed  to  place  electric 
taxicabs  on  the  London  streets.  The  cabs  will  seat  four  passengers, 
and  provision  will  also  be  made  for  carrying  luggage 

Electrical  Contractors'  Association.— The  annual  meeting  of 
this  association  was  recently  held,  and  Mr.  E.  C.  Wallis,  of  Leeds, 
was  elected  president  for  the  ensuing  year. 

The  outgoing  president  (Mr.  A.  R.iSULKicu  Puiprs)  reported  that 
during  the  past  year  considerable  interest  had  been  shown  throughout 
the  country  in  tlie  affairs  of  the  association.  Nearly  100  new  tirras 
had  been  elected  members  ;  new  branches  had  been  formed  in  Dundee, 
Aberdeen,  Leicester,  Birmingham  and  Cheltenham.  The  financial 
position  had  considerably  improved  and  the  Law  and  Parliamentary 
committee  had  been  successful  in  getting  clauses  amended  in  nearly  a 
dozen  Corporation  bills.  Negotiations  bad  been  entered  into  with  the 
kindred  as.sociation  for  a  more  intimate  connection.  He  ho|)e(l  the 
ensuing  year  would  be  equally  fruitful  of  results,  and  stated  that  the 
Central  Board  would  be  shortly  considering  the  question  of  registra- 
tion and  examination  of  workmen  and  the  formation  of  other  branches 
throughout  the  kingdom. 

Electricity  in  Breweries.— At  the  meeting  of  Ohlsson's  Cape 
Breweries  (Ltd.)  on  Tuesday  the  chairman  {Mr.  A  L.  Elwes)  said 
the  company  had  installed  electrical  plant  to  supplant  steam  at 
Johannesburg  in  order  to  economise  in  fuel. 

Electricity  in  Mining— At  the  first  ordinary  meeting  of  Gt.  Cobar 
(Ltd.)  last  week  the  chairman  (Mr.  A.  Haes)  said  the  capital  of  the 
company  was  provided  to  buy  the  mine  and  the  properties  attached 
thereto,  and  to  erect  a  new  plant  which  would  be  capable  not  only 
of  treating  a  very  much  larger  quantity  of  ore,  but  which  would 
treat  it  much  more  cheaply  wherever  possible.  Everything  in  the 
new  plant  was  electrically  driven.  The  wbole  of  the  plant  was  auto- 
matic. The  ore  brought  up  from  the  shaft  was  placed  in  vessels 
which  run  down  of  their  own  weight,  and  are  pulled  up  again  by 
electricity  and  tipped  into  the  furnaces,  and  everything  was  done 
with  the  greatest  possible  economy.  But  many  things  were  against 
them  in  Australia.  Australia  had  put  huge  duties  on  foreign  goods. 
They  had  favoured  England  slightly,  and  he  believed  that  they  had 
said  that  everything  could  be  made  in  Australia.  They  had  found, 
however,  that  was  not  quite  the  fact,  to  their  great  annoj'ance  and 
loss.  The  bonds  for  the  electric  railway  could  not  be  made  in 
Australia.  They  had  had  to  set  to  work  to  make  them  themselves. 
The  latest  news  was  that  the  furnaces  had  been  finished,  the  boilers 
were  under  steam  and  all  engines  in  the  power  house  had  been  tested, 
but  they  had  not  finished  bonding  the  railways. 

French  Post  and  Telegraph  Rates.-  The  Post  and  Telegraph 
committee  of  the  Chamber  of  Deputies  has  adopted  the  proposition 
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for  the  reduction  of  the  letter  tariflf  between  France  and  England 
frcm  25  c.  to  10  c,  and  of  the  telegraph  rate  from  20  c.  to  10  c.  per 
word. 

Hclidays. — There  is  a  general  desire  at  this  period  of  the  year 
for  information  of  a  readily  accessible  kind  concerning  holiday 
travel,  and  for  this  purpose  the  railway  companies  have  this  year 
paid  the  closest  attention  to  the  pvepai-ation  of  literary  matter  which 
shall  afiord  the  eompletest  inform.ition  concerning  their  holiday 
travel  arrangements  with  the  utmost  facility  of  reference.  We  have 
seen  a  number  of  these  travel  books,  and  all  of  them  have  been  pre- 
pared with  an  almost  parental  regard  for  the  convenience  of  travellers. 
In  this  connection  the  Great  Central  Co.  have  issued  what  is  de- 
scribed as  an  A  B.C.  programme,  giving  particulars  of  a  multi- 
plicity of  cheap  and  comfortable  pleasure  journeys ;  the  London  & 
South- Western  Co.  have  several  publications  to  serve  a  similar  pur- 
pose ;  the  Great  Northern,  the  Great  Western,  the  South •  Eastern  •&• 
Chatham,  the  Midland,  the  Great  Eastern,  the  London  &  North-Wes- 
teru,  and,  in  fact,  all  the  principal  lines,  have  excelled  themselves 
this  year  in  regard  to  their  literary  efforts  for  the  guidance  of  the 
travelling  public.  Copies  of  the  various  booklets  can  be  obtained 
post  free  from  the  publicity  departments  of  the  companies  at  the 
principal  stations,  and  Messrs.  Cook  &  Sons  and  other  travel  caterers 
have  the  means  of  giving  the  fullest  information  on  the  important 
subject  of  holidav  travel. 

Hospital  Lighting.  —  Twickenham  Council  have  decided  to 
adopt  electric  lighting  at  the  new  isolation  hospital.  Electric  cur- 
rent will  be  supplied  from  the  sewage  works,  and  £1,000  is  to  be 
spent  on  wiring  the  buildings  and  in  providing  additional  generat- 
ing plant. 

Hove, — At  the  Surveyor's  Institution  (London)  on  Tuesday  the 
Board  of  Trade  inquiry  into  the  application  of  Hove  Council  for  a 
reduction  in  the  price  of  electricity  supplied  by  the  Hove  Electric 
Lighting  Co.  was  resumed  before  Mr.  Sims  Williams. 

The  first  portion  of  the  inquiry  «as  commenced  on  Dec.  1,  1906, 
when  it  was  contended  for  the  Council  that  one  of  the  conditions  on 
which  the  Council  transferred  to  the  company  in  1892  their  electric 
lighting  order  was,  that  if  at  any  time  after  the  expiration  cf  seven 
years  from  the  date  of  the  transfer  they  made  representation  to  the 
Board  of  Trade,  "  that  the  company  during  the  seven  3-ears  last  pre- 
ceding had  distriljuted  or  earned  profits  sufficient  to  have  enabled 
them  to  distribute  dividends  equal  to  an  average  of  10  per  cent,  per 
annum,"  the  Board  could,  if  they  thought  fit,  after  inquiry,  make  an 
order  varying  the  price  or  methods  of  charge,  or  suljstitute  other 
methods  of  charge.  For  the  company  it  was  argued  that  before  an}- 
case  arose  for  the  interference  of  the  Board  of  Trade,  the  company  was 
entitled  to  charge  10  per  cent,  interest,  not  only  on  the  .share  capital 
as  ordinarily  under^-tood,  but  also  upon  the  share  capital  plus  the 
amount  from  year  to  year  standing  to  credit  of  reserve.  It  was  also 
jiart  of  the  company '.s  case  that  before  it  could  be  said  to  have  earned 
dividends  sufiicient  to  enable  them  to  distribute  10  per  cent.,  it  was 
neccss.W"  that  prox  i.sion  should  Ijemade  for  an  adequate  reserve  fund, 
and  that  the  amount  of  the  jirovision  had  to  be  deducted  from  the 
earnings  of  tlie  company.  The  Inspector's  finding,  which  was  pre- 
sented to  the  Board  of  Trade  in  Jan.,  1907,  was  that  the  company  bad 
earned  10  per  cent.,  and  the  present  inquiry  is  directed  to  fixing  what 
reduction  in  charges  (if  any)  .should  be  made. 

For  the  Corporation  Mr.  E.\rle  said  the  agreement  was  a  curious 
one  to  construe,  but  be  thought  that  under  it  everything  wa^  open 
to  the  Board  of  Trade,  both  as  to  the  prices  and  the  methods  of  charg- 
ing. It  might  be  contended  that  at  the  expiration  of  42  .\ears  from 
the  date  of  the  agreement  the  Corporation  had  the  right  to  take  over 
the  whole  undertaking  without  compensation,  but  he  did  not  think 
that  formed  an  element  in  the  proent  undertaking,  or  that  it  could 
actually  ha|)pen  in  practice. 

Mr.  Mii.i.KU  (for  the  compuny)  said  his  clients  had  written  the  Cor- 
poration asking  «  hetlier  they  would  pledge  themselves  to  exerci.so  at 
any  time  their  poweis  under  clause  12  of  the  agreement  and  buy  the 
company  out.     The  answer  was  a  direct  negative. 

Mr.  E.\Ri,K  replied  that  the  Corporation  could  not  bind  their  suc- 
cessors. Their  representation  to  the  Board  was  a  reduction  on  the 
prc-enl  price  of  an  average  of  l.Ul.  per  unit. 

Mr.  HiiiiKKT  H.\M.Mo.sii  put  in  a  immber  of  tables  applicable  to  the 
Hove  ciinipany's  business.  Taking  a  7  per  cent,  dividend  ns  a  fair 
basis  on  which  tn  fix  the  price  per  nni(,  he  said  be  estimated  thai  thai, 
rlividcnd  would  have  been  earned  in  1904  liy  a  charge  of  4-41d.  per 
unit,  and  in  1906  by  -i  charge  of  4-15d. 

The  Insikitdic  :  According  to  yoiu-  calculalioii  that  would  give  the 
company  a  7  per  cent,  dividend ?  Ves.  He  thought  the  compjiny's 
figure  for  working  costs  (246il.)  was  very  fail'.  Assuming  tlie  curpora- 
tion  did  not  buy  them  out,  it  would  be  a  reasonable  lliing  for  the 
company  to  provide  a  .sinking  fund  to  replace  wh.at  would  be  lost 
capital. 

Mr.  A.  H.  DvKKs  fMc-wrs.  Xnncock  A  l)ykes)sal<I  that,  assuming  they 
were  right  in  taking  a  7  per  cent,  rlividend  as  the  basis,  hiIuchh 
hail  worked  out  prices  which  would  have  provided  for  the  company's 
ordiiuiry  running  cxpeiiHcs,  rcpaiis  and  upkeep,  a  7  per  cent,  rlividoiid, 
and  the  return  of  tlio  share  capitui  and  <lclieutures  at  t.ho  end  of  llio 
H|K;cilicd  i)eriod  if  the  compiiny  were  not  bnuglit  out  by  the  corpora ■ 
tion.  On  Ibis  principle  wilness's  \  iuw  was  that  the  price  per  unit  for 
the  seven  years  comineming  19115  should  bo4  &'l.  compurod  with  5iM. 
the  com|)ftny  were  charging  in  1905. 


On  Wednesday  Mr.  A.  H.  Dvkes,  recalled,  said  it  was  certain  that 
a  substantial  sum  would  'oe  needed  for  further  plant  and  machinery  if 
the  company  continued  the  undertaking  until  1934,  but  he  had  pro- 
vided for  tliat  in  the  figures  he  had  given.  The  company's  present 
outjiut  would  not  be  art'ected  to  anj'  appreciable  extent  by  the  adop- 
tion of  metallic  filinuent  lamps. 

Mr.  Aln.LEP.,  for  (he  company,  said  that  il  was  almost  impo.=sible  to 
^ay  that  there  was  any  particular  bfisi--  u|ion  which  they  were  to  pro- 
ceed in  that  branch  of  the  inciuiry,  wliicb  was  what  reduction,  if  any, 
slioidd  be  made  in  price.  The  case  presented  for  the  C'orporarion  was 
ba.sed  upon  a  reduction  in  price  of  roughly  IJd.  per  unit ;  and  because 
there  was  a  reference  in  the  i[identure  to  a  7  per  cent,  dividend  the  Cor- 
poration asked  that  that  should  be  taken  as  a  guide  and  that  anv'thing 
over  7per  cent,  shouldgo  solely  in  reductionof  theprice  to  tbeconsumer. 
The  position  of  the  company  at  the  end  of  42  years,  if  the  Corporation 
did  not  exercise  their  right  i;obuy  out  the  company,  had  been  shirked. 
It  would  be  in  the  interest  of  both  parties  thatXhat  uncertainty  should 
be  put  an  end  to,  and  the  company  were  willing  to  enter  into  a  sup- 
{ilementar}-  arrangement,  but  the  Cor|:ioration  replied  that  they  did  not 
see  their  way  to  consider  the  proposal.  The  company  had,  therefore, 
to  face  the  possibility  of  their  being  turned  out  witliout  compensation 
when  their  lease  came  to  an  end  in  1934.  They  must  therefore  provide 
a  sinking  fund  sulhcient  for  the  loss  the}'  would  sustain  At  Hove 
many  residents  remained  for  only  a  small  part  of  the  year  ;  and  a  spe- 
cial feature  was  the  influence  of  new  metal  filament  lamps.  For  the  first 
time  there  had  been,  during  the  second  quarter  of  this  ye.ar,  an  actual 
decrease  in  the  total  output  compared  with  the  corresponding  period 
last  year.  He  asked  the  Inspector  to  find  that,  having  regard  to  the 
peculiar  position  they  were  in  with  reference  to  the  agreement,  the 
effect  of  the  new  lamps,  &c  ,  no  ca^ehad  been  made  out  for  anj-  altera- 
tion in  price. 

Sir  Alex.  Kennedy  gave  the  results  of  an  inspection  he  had  made 
of  the  company's  works  and  said  that  he  found  that  although  there  had 
been  an  average  annual  increase  in  the  supply  this  average  had  dimi- 
nished of  late  years.  He  bad  based  certain  calculations  on  a  yearly 
averiige  of  1,000,000  units  for  the  next  seven  years,  and  on  the  assump- 
tion that  the  Corporation  did  not  exercise  their  option  of  purchase,  so 
that  in  1934  the  company  would  cease  to  have  any  powers  of  sup|)ly. 
Making  provision  for  a  sinking  fund,  increase  of  ])lant  and  renewals, 
maintenance,  ttc,  he  worked  out  the  total  cost  of  production  to  the 
company  at  4d.  per  unit.  Adding  l-25d.  for  a  7  per  cent,  dividend  on 
share  capital,  he  brought  the  cost  of  current  up  to  5'25d.,  which  was 
the  average  price  the  company  had  obtained  for  the  past  two  years. 
The  company  had  made  reductions  in  price  from  time  to  time,  and 
these  reductions  were  as  much  as  the  coin|)auy  could  afford.  In  1905 
the  average  price  obtained  was  5'34d.  per  unit,  in  1906  it  was  5'29d, 
and  in  1907  519d. 

Col.  R.  E.  Cromitox,  C.B.,  the  engineer  responsible  for  the  Hove 
svstem,  and  consulting  engineer  to  tlic  company,  agreed  with  Sir 
Alex.  Kennedy's  figures,  and  regardeil  them  as  fair  on  the  whole.  As 
to  the  future,  the  whole  situation  of  electrical  undertakings  had  been 
greatly  afi'ected  b\-  the  introrluction  of  the  now  metal  filament 
lamps,  and  he  thought  Hove  ivould  be  certain  to  have  the  latest  im- 
lirovements  at  a  more  rapid  rate  than  jjoorer  districts.  At  Hove  the 
compau}-  were  face  to  face  with  the  possibilitv  of  a  drop  from  an 
aver.age  output  of  l.OCO.OOO  units  to  800,000.  If  that  came  .about  the 
dividend  would  practically  disappear  at  |ircsent  prices.  Compared 
with  Brighton,  he  thought  the  Hove  undertaking  was  much  more 
economically  workeil,  and  that  if  the  company  bad  Brighton's  load 
f.actor  their  works  co.st  would  be  1.61  instead  of  2.4d.  per  unit.  It 
would  not  be  reasonable  to  require  the  company  to  make  any  reduction 
in  their  prices  during  the  next  seven  years. 
The  incpiiry  was  adjourned. 

Japan. — The  imports  into  .lapan  of  electrical  machinery  in  1907 
included  dynamos  and  motors  to  the  value  of  i:  180,000,  and  other 
electric  machines  and  apparatus  iTf^.tWO,  the  total  imports  of 
machinery  of  all  kinds  into  .'apan  reaching  Jt;'2,S27,C00,  of  which  the 
United  Kingdom  supplied  over  52  per  cent.,  exactly  the  same  pro- 
portion as  for  the  year  190G.  Japanese  exports  and  machinery  are 
increasing  rapidly,  the  value  for  1907  being  t242,O00,  compared 
with  £92.000  in  19()(i.  Insulated  electric  wire  imports  into  .Tapan  in 
1907  were  valued  at  £251,100,  compared  with  lllC.,t".00  in  1900,  and 
electric  car  imports  at  i57,0D0,  compared  with  l':U,200. 

In  the  province  of  Hakodate  an  important  industrial  under- 
taking is  approaching  completion-  the  Osliimi  Jlydro-Eloctric 
Power  Co.  When  this  company's  works  are  ooinplctod  olectri 
power  will  be  available  at  a  cheap  rate.  The  works  are  situate 
about  20  miles  from  Hakodate,  near  the  outlet  of  L»ko  Onnina 
from  which  the  water  is  led  in  a  llnmo  some  (1  ft.  sipiarc  and  -i  milea 
long  to  a  point  where  a  fall  of  220  ft.  is  obtained.  Tlio  avorajje  flow 
of  water  is  1  10  hi|.  ft.  per  initi.  The  total  horsopawer  available  is 
:!,50Oll.f.  At  first  oidy  1,500  it. i'.  is  to  be  utilised.  The  cjat  per 
horsepower  supplied  will  range  from  5  yon  to  15  ycn(lt),<.  to  i'l.lOs,) 
"  per  21  lionrfi,"  which  will,  il  is  atalcd,  represent  a  saving  to  the 
power  user  of  over  :t5  per  cent,  compared  with  power  from  steam 
boilers.  The  capital  of  the  company  is  ll()0,0l)l).  The  company 
has  alri^ady  tiikon  over  the  electric  lighting  of  11  ikoJivlo.  and  il  is 
hoped  will  electrify  the  liorso  tramway  Hyslcm  of  the  district. 

Leicester.  In  order  to  encourage  now  industries  tlio  Tramways 
committee  have  decided  to  supply  electricity  to  power  consuinets 
on  the  following  terms  :  159.  a  quarter  por  horse-power  in  respect 


THE  ELECTRICIAN,  JULY  3,  1908. 


4C)7 


of  the  lunximum  horse-power  demanded,  plus  Jd.  per  unit  of  elec- 
tricity supplied. 

Littleborough  (Lanes.)  — Kocbdale  Corporation  offer  to  supply 
electricity  in  bulk  in  this  district  (three-phase  current  at  ;i,000  volts) 
at  3d.  per  unit  for  the  first  100  hours  per  cjuarter  and  Id.  per  unit 
after. 

London  County  Council. — On  Tuesday  the  annual  estimates  of 
the  Hi.Liluvays  committee  were  discussed.  The  amount  estimated 
was  i' 1,200,000  for  the  purchase  of  tramway  undertakings,  recon- 
Btriiclion  for  electrical  traction  of  authorised  tramways,  &c 

Sir  J.  W.  Huns,  M  P.,  proposed  "  That,  ii]  view  of  the  profitable  re- 
sults referred  to  ii>  the  meuioranduni  of  thechairm.in  of  the  Higlnvajs 
eonimittco,  and  the  pressing  demand  for  more  electric  tramwajs  in 
Loll  Ion,  it  be  referred  to  the  committee  to  bring  up  a  supplemental 
estim.ite  providing  for  a  capital  expeniliture  equal  to  the  average  of 
the  past  two  years. "  He  argued  that  the  L.C.  C.  tramways  had  paid 
well,  that  London  wanted  more  and  that  the  Highways  committee 
was  retarding  their  development. 

Mr.  \V.  W.  TiioMi'soN,  chairman  of  the  Highways  committee,  denied 
that  his  committee  were  antagonistic  to  the  development  of  the  tram- 
ways on  proper  lines,  t.ast  year  their  estimate  was  i;2, 000,000,  and 
tliev  spent  £1,500,000.  -At  the  next  meeting  of  the  Council  he  lioped 
to  bring  up  a  report  to  the  effect  that,  rather  than  wait  for  electric 
tr;iction  on  theti.M.  surface  contact  sy.steui,  they  should  proceed  to 
electrify  two  of  the  impoi  tant  North  Louilon  lines  on  the  conduit 
system. 

The  amendment  was  negatived  by  70  to  41. 

Mr.  (ioKoos  moved  "  That  in  view  of  the  unsatisfactory  results  ob- 
t;iined  by  the  electrificatioii  of  the  tramways  on  the  Bow  route,  and  in 
view  of  the  consequent  danger  to  users  of  the  highways,  it  be  referred 
to  the  Highways  and  the  Fmance  committees  to  prepare  and  to  submit 
to  the  Council  at  an  early  date  a  revised  or  supplemental  estimate 
with  a  view  to  the  prompt  electrification,  on  systems  already  per- 
manently approved  by  the  Council,  of  the  various  tramway  routes 
specified  in  the  detailed  estimates."  He  contended  that  the  G.B.  sur- 
face system  was  altogether  unsuitable  for  the  London  streets. 

Sir  if.  BKACiR'KOFr  asked  the  Council  not  to  agree  to  the  amendment 
until  they  had  received  a  report  from  the  Highways  committee  on  the 
result  of  the  experiment. 

Mr.  W.  W.  Tuo.MPsox  declared  that  he  still  hail  faith  in  the  surface- 
contact  .sy.stera.  He  admitted  that  it  had  difficulties  of  working,  but 
those  dithculties  would,  he  believed,  dimiiash  until  the  line  was  in 
thorough  working  order. 

The  amendment  was  neg,ativcd  and  the  estimate  aijproved. 

Xiiif  Elm'<  Inni  lo  E(!>il  Hill  Trainn-nij-i. — The  Highways  committee 
recommended  a  lapital  expenditure  of  £32,110  in  respect  of  the  recon- 
struction, on  the  conduit  system,  of  the  existing  horse  tramwaj's  from 
East  Hill,  Wandsworth,  to  Nine  Elms  lane. —  Carried. 

Manchester. — An  inquiry  was  held  here  on  Thursday  last  week 
into  the  application  of  the  Corporation  for  sanction  to  borrow 
£130,500  for  extensions  of  the  electricity  undertaking. 

The  deputy  to«  n  clerk  (Mr.  Hudson)  said  the  main  object  was 
to  increase  the  generating  plant  at  Stuart-street  station.  Since  19D4 
the  number  of  consumers  h.ad  increased  from  5,171  to  7,519,  and  the 
total  lamp  and  motor  connections  had  increased  from  607,000  to 
1,238,000  8  c  p.,  thenumber  of  units  sold  from  29,000,000  to  65,000,000, 
the  gross  revenue  from  £267,000  to  .£384,000.  The  gross  profit  from  the 
beginning  had  been  £1,077,567.  Interest  on  loans  had  amounted  to 
f4t4,E53  and  £445,939  had  Ijcen  transferred  to  sinking  fund,  leaving 
net  profit  £166,275,  of  which  £4,351  had  been  used  in  exteusion  of 
works,  £62,480  had  been  paid  in  aid  of  rates  and  £99,444  carried  to 
reserve.  \\\  addition  to  the  reserve  there  was  a  renewals  and  suspen- 
sions account  of  £130,568.  The  present  plant  was  capable  of  producing 
very  little  more  jiower  than  was  actually  required  to  meet  the  present 
demand,  which  was  rapidly  increasing.  The  scheme  in  respect  of 
which  the  application  was  now  made  would  provide  additional  plant 
of  12,000 kw.  capacity.  It  was,  howe\er,  proposed  to  carry  out  half 
the  scheme  in  the  winter  of  19C8-9  and  the  other  half  in  the  winter  of 
1909-10.  The  cost  of  the  new  plant  for  1908-9  was  £53.760  and  for 
190910  £51,750.  The  aijplication  included  £1,000  for  feed-water 
heaters  for  19  boilers  at  Dickinson-street  station  and  £13,500  for  sink- 
ing a  «ell  at  Stuart-street.  A  large  quantity  of  water,  approaching 
half  a  million  gallons  a  day,  was  used  at  these  works.  Water  was 
conveyed  to  it  at  present  by  means  of  one  main  alone,  and  if  anything 
happened  to  that  midn  the  works  would  be  entirely  .sto[»ped.  It  was 
estimated  that  the  construction  of  the  well  would  effect  a  saving  to 
thedep.artmcnt  of  £2,000  a  year. 

Councillor  How/ urn,  chairman  of  the  Electricity  committee,  said 
it  was  of  the  utmost  importance  that  the  committee  should  not  be  de- 
layed when  they  wished  to  proceed  with  the  second  jiart  of  the  scheme. 

The  application  was  also  supported  by  Mr.  Councillor  Kay  and  Mr. 
S.  L.  I'earce,  chief  electrical  engineer  to  the  Corporation. 

Marylebone  (Londcn).— Tenders  are  to  be  invited  for  the  re- 
arrangement of  Aj brook-street  sub-station  buildings  so  as  to  con- 
centrate the  electrical  distributing  staff  under  healthier  conditions, 
and  the  L.C.C.  is  to  be  asked  for  a  loan  of  i.j,000  for  the  work. 

Monmouth. — On  2oth  ult.  a  bill  to  confirm  a  provisional  order  of 
the  L.fj.  Board,  relating  to  Monmouth,  was  before  the  House  of 
Commons  Committee  on  Unopposed  Bills. 

The  bill  proposed  to  repeal  certain  local  acts  and  to  confer  borrowing 
powers  on  the  Corporation  for  the  purposes  of  electric  lighting. 

Mr.  BovcE,  of  the  L.G.  Board,  called  attention  to  the  report  of  a 
deputation  on  the  subject  in  1907.     He  stated  that  in  respect  to  con- 


tracts the  Corporation  hail  expended  £45,000,  in  reelect  of  which  they 
had  not  a  shred  of  documentary  evidence  except  a  bundle  of  engineers 
certificates  These  were  merely  orders  to  pay,  and  some  of  them  were 
even  written  on  ordinary  notepapei .  The  department  consetpiently 
refused  to  sanction  further  loans,  and  insisted  on  a  change  in  ttie  sys- 
tem of  audit.  He  did  not  suggest  fraud  of  any  kind,  but  he  had  a 
great  ilistrust  of  the  system  of  municipal  audit  in  both  small  towns 
and  large. 

The  liill  was  reported  for  third  reading. 

Municipal  Telephony.  Hull  Telephone  committee  have  decided 
to  extend  the  telephone  to  Cherry  Burton  and  Wawne. 

Mutual  Insurance  for  Tramways.— A  conference  of  municipal 
and  other  tramway  authorities  was  held  at  Westminster  Palace 
Hotel  (London)  on  Friday  last  under  the  presidency  of  iMr.  W.  C. 
Fenton  (Sheffield)  to  consider  various  proposals  put  forward  by 
Halifax  Corporation  for  establishing  a  mutual  scheme  of  insurance 
against  "  third  party  "  tramway  risks. 

Mr.  C  F.  Spencer  (chairman)  and  Mr.  U.  Hanson  (vice-chairman)  of 
Halifax  Tramways  committee  represented  the  conveners  of  the  con- 
ference and  Mr.  Spencer  explained  in  detail  the  methods  by  which  a 
mutual  insurance  scheme  might  be  created.  After  discussion  it  was 
agreed,  on  the  motion  of  Councillor  C.  E.  Perry  (Exeter)  seconded  by 
.■\ld.  Winter  (Birmingliam),  to  ap[)oint  a'  committee  to  formulate  a 
scheme  and  sulimit  the  same  to  the  authorities  represented  at  the  con- 
ference at  a  sub.sequent  meeting. 

The  committee  was  constituted  as  follows  :  Councillors  C.  F.  .Spencer 
and  U.  Hanson  (Halifax),  Mr.  G.  Proudman  (Birkenhead),  the  Hon.  A. 
Stanley  (Lancashire  United  Tramways),  Councillor  C  E.  Perry 
(E.xeter),  Mr.  E.  Hatton  (Newcastle),  Aid.  Winter  (Rotherham),  Mr. 
F.  Schofield  (Ley ton),  Mr.  H.  E.  Blain  (West  Ham),  Mr.  R.  Hilton 
(Swindon),  Mr.  C.  Barber  (Bournemouth)  and  Aid.  Lindsej'  (Salford). 
Mr.  H.  Ashling,  deputy  town  clerk  of  Halifax,  was  appointed  secretary. 

"Patents,  Designs  and  Trade  Marks." — We  have  received 
from  Messrs.  Jlewburn,  Ellis  &  Pryor,  chartered  patent  agents  and 
consulting  engineers,  70-72,  Chancery-lane,  London,  W.O.,  a  pam- 
phlet which  gives  in  a  handy  form  much  useful  information  in 
regard  to  the  patent  law  and  procedure  as  amended  by  the  Patents 
and  Designs  Act,  1907.  A  useful  digest  is  given  of  the  terms  and 
conditions  upon  which  patents  are  granted,  the  average  cost  of 
obtaining  patent  rights,  &c.,  in  the  principal  British  Colonies  and 
foreign  coimtries.  , 

We  have  also  received  from  the  same  firm  a  copy  of  an  interest- 
ing Paper  on  "  Book  Artistic  and  Design  Copyright,"  which  was 
read  by  Mr.  G.  B.  Ellis  (the  senior  partner  of  the  firm)  at  the 
Chartered  Institute  of  Patent  Agents  on  March  25  last.  Both 
pamphlets  contain  much  valuable  information  on  the  subjects  of 
which  they  treat. 

Portuguese  East  Africa. — At  Lourem-o  Marques  greatly  im- 
proved wharfage  facilities  have  been  completed,  and  these  include 
the  installation  of  four  Temperley  transporters  and  three  3  ton,  one 
5  ton,  one  10  ton  and  one  20  ton  cranes,  while  additional  cranes  are 
shortly  to  bo  put  up,  including  one  for  50  ton  lifts.  In  addition  to 
the  above  tliere  are  seven  new  capstans.  The  whole  of  the  cranes 
and  capstans  are  worked  by  electricity.  The  wharves,  which  ex- 
tend for  a  distance  of  over  LOOOyds.,  will  accommodate  eight  large 
steam  vessels  ;  there  is  storage  area  of  nearly  48,00.1  sq.  yds.,  and 
the  whole  of  the  wharves,  sheds,  &c.,  are  lighted  by  electricity. 

Presentations.  -At  the  offices  of  the  City  of  fiirmingham  elec- 
tric supply  department  on  .June  25  Mr.  W.  Y.  Anderson,  a  member 
of  the  staff',  was  presented  with  a  marble  clock,  two  bronzes  and  a 
dessert  dish  on  the  occasion  of  his  marriage.  The  presentation  was 
made  by  the  city  electrical  engineer  and  manager  (Mr.  P..  .\.  Chat- 
tock).  Every  member  of  the  staff  subscribed  towards  the  cost  of 
the  presents. 

The  Sussex  District  Staff  of  the  National  Telephone  Co.  havo 
presented  a  tea  and  coffee  service  to  the  manager,  Mr.  F.  W.  Taylor, 
who  has  been  appointed  to  Manchester. 

Mr.  R.  R.  Fairbairn,  the  retiring  general  manager  of  the  Wor- 
cester Electric  Traction  Co.  has  been  the  recipient  of  a  presentation 
from  the  stall  of  the  company. 

Provisional  Orders  Revocation. — The  Board  of  Trade  have 
revoked  the  Hemworth  and  District  (1905),  the  Sandwich,  Deal. 
Walmer  and  District  (ly0^5),  the  Sittingbourne  and  Milton  (10^3), 
and  the  Stroud,  Nailworth  and  Dursley  (1904)  electric  lighting 
orders. 

St.  Anne's-on-the  Sea.— An  inquiry  was  held  la  it  week  into  the 
application  of  the  Council  for  permission  to  borrow  £ii,500  for 
extensions  of  the  electric  lighting  cables,  &3. 

Stepney  (London) — The  Electricity  Supply  committee  has 
resolved  to  commence  proceedings  against  the  City  of  London  Elec- 
tric Lighting  Co.  to  restrain  the  company  from  continuing  the  supply 
of  electrical  energy  within  the  precincts  of  the  Tower  of  London, 
which,  it  is  contended,  is  outside  the  company's  statutory  area  of 
supply  and  within  that  of  the  Borough  Council.  The  officials  of 
H.M.  Office  of  Works,  it  is  stated,  gave  the  compiiny  permission  to 
lay  and  maintain  cables  within  the  Tower  precincts,  but  no  formal 
licence  was  granted  by  them,  as  it  was  not  considered  to  be 
necessary. 
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Telegraphists  in  Persia. — Peisia  is  or  has  been  seething  with 
unrest,  and  the  stall' of  the  Indo-European  Telegraph  Co.  were  re- 
cently in  a  position  of  grave  danger  in  Teheran.  According  to  an 
adtiee  from  the  manager  the  station  was  under  fire  during  the 
fighting,  and  a  member  of  the  native  staff  in  the  compound  was 
wounded.  The  staff,  needless  to  say,  are  reported  to  hive  "be- 
haved splendidly." 

Tube  Make  s'   Association. — It  is   reported   that   the   Inter- 
national Tube  Makers'  Association,  which  was  formed  in  December 
last  to  control  the  prices  and  output  in  England,  the  United  States 
and  Germany,  has  come  to  an  end. 

Walthamstow. —  The  electrical  enghieer  (.Mr.  G.  R.  Spurr)  ha 
been  instructed  to  substitute  osram  lamps  for  H2  c.p.  lamps  on  lamp 
columns  in  such  parts  of  the  district  as  be  considers  suitable. 

Wimbledon  Sanction  has  been  received  to  a  further  loan  of 
£15,lol  for  additional  generating  plant,  extensions  of  mains,  &c. 

Works  Electrification. — We  are  informed  that  Basted  Paper 
Mills,  Sevenoaks,  are  being  electrified  to  the  specifications  of  Jlr. 
Prank  liroadbent,  M.I.E.E.  The  motors  are  designed  for  wide- 
speed  ranges  by  means  of  shunt  control,  and  in  the  case  of  the  large 
machines  (such  as  calenders)  a  speed-control  system  is  arranged,  so 
tliat  creeping  speeds  down  to  about  10  per  cent  of  the  full  speed 
can  be  obtained  for  leading  in  the  paper  on  the  lines  of  rotary  print- 
ing press  control. 

Wrexham. — On  the  recommendation  of  the  Electricity  Supply 
Committee  the  Council  have  decided  to  adopt  the  following  method 
of  charging  for  current  supplied  to  dwelling  houses  :  An  annual 
charge  equivalent  to  12.J  per  cent,  of  the  ratable  value  of  the  dwell- 
ing liouse  supplied,  plus  l;}d.  for  each  unit  of  electricity  used,  sub- 
ject to  a  discount  of  Id.  per  unit  upon  payment  of  the  account  within 
one  calendar  month  after  end  of  quarter  to  which  account  relates, 
the  charges  including  meter  rentals. 

Sports. — Manchester  Corporation  tramway  employes  athletic 
society  held  their  fifth  annual  sports  on  Wednesday  and  yesterday 
(Thursday).  The  various  events  (including  open  races)  were  well 
filled  and  well  contested.  The  society  numbers  now  over  2,000 
members. 


ELECTRICITY  SUPPLY  AND  TRAMWAY  ACCOUNTS. 


Batley. — The  total  income  of  the  electricity  department  for  the 
year  ended  March:!!  was  i'.'i.916.  8j.  5d. 

Expenses  were  £3,340.  15=.  5'1.,  jjross  profit  £2,575.  8s.  O.Jcl.  In- 
terest absorbed  £1,351.  6-;.  4d.  iind  .sinking  fund  £1,102  is,  6 1  . 
leaving  a  net  profit  of  £121.  18s.  2d.  The  total  capital  ex|jen(leil  is 
£42,871.  2s.  6d.,  an  increase  of  £793.  15s.  3d.  936,878  units  were 
generated.  499,243  uiiit.s  were  sold  by  contract,  236,239  to  private 
ciiiisuiner.s  and  44,500  to  the  public  lamps.  The  total  maximum  supply 
demanded  was  350  kw.  for  traction  and  19,916  8  c.p.  lamps  for  lighting 
and  [»o\\ei\ 

Brighton. — In  his  report  on  the  past  year's  accounts  of  the  elec- 
tricity undertaking  (abstracted  in  onr  last  issue,  p.  426)  the  engi- 
neer and  manager  (Mr.  .Tobn  Christie),  after  referring  to  the  main 
causes  for  the  deficit  of  X'.i,G5s,  deals  with  the  economies  effected 
in  the  total  cost  of  production  by  going  to  Southwick  compared 
with  old  conditions  prevaihng  at  North-road  works. 

ill  1904-5,  llie  bist  year  when  the  whole  output  was  generated  at 
Nortb-ro.ul,  the  works  cost.s  were  l'17d.,  against  0'89d.  in  1907-8,  and 
the  total  costs  149(1.,  against  l'26d.  per  unit,  which  reinesontcd 
a  saving  of  0"23d.  per  unit.,  or,  on  the  ba.«is  of  kist  vear's  out|)ul, 
£7,670,  bill  as  Welsh  co.al  in  1904  was  aliiiormally  low'(22s.  lid.  per 
toil)  anil  small  coal  in  1907  was  abnormally  high  (16s.  8}d.  i,  and  a.-,  the 
CDiiditioMs  of  operating  as  regards  output  .-ind  load  factor  weie  .some- 
what ilill'creiit,  it  was  not  possible  ttj  make  an  absohUeU'  fair  coni- 
jiaiison.  iJuring  the  year  the  net  increase  iu  the  number  of  consumers 
fias  been  23  only,  eipiivalcnt  to  12,024  8 c.p.  lamps.  That  small 
advance  was  undoubtedly  due  to  depression  of  trade.  Things,  how- 
ever, now  .seemed  to  be  improving,  and  since  April  1  tbey  li.id  a  net 
gain  of  no  less  than  62  services.  At  the  end  of  the  Ihiancial  year  tluy 
h.'id  364  motors,  equi\alent  to  1,423  ii.i'.,  cornicctcd,  an  intrrcase  of 
31  motors  .Old  132  n.r.  Of  the  above,  130  motors,  represenling  703  ii.r. . 
were  hired  from  the  Corporation.  That  portion  of  their  l)\isiness  was 
most  Batisfactory,  and  itst  benefits  were  much  approciatetl  by  the 
smaller  power  users. 

Che.ster.  For  the  yeai  ended  March  25  there  was  a  net  profit  of 
£l..'i  IH.  S)s. '.Id.  on  the  electricity  supply  undertaking.  .l'8.">'2  I'.l.-i.  iid. 
is  placed  to  reserve.  i'^tHO  applied  in  payment  for  renewals  and  new 
works,  and  the  balance  carried  forward. 

Coventry  .\t  the  meeting  of  the  City  ('ouncil  on  Tuesday  it 
was  reported  that  for  the  yeor  ended  March  ill  the  total  income  of 
the  electricity  department  was  £!I2,SH-I,  ils.  !ld. 

KxpenscM  were  £15,388.  5s.  6d.,  gross  profit  £16,895  IBs.  3d.,  anil 
aft«r  paying  iiitcrcHi  f £5,308.  Is.  3il.),  sinking  fund  (£4,329.  Os.  lOd.) 
and  i)llp;r  ilciiis,  £4,114.  14s.  Id.  was  placed  to  n.'Herve,  £I,(JOO  voloil 
ill  K-lief  of  iiitcH,  £1,187.  lbs.  4d.  In  iiioel  bank  rliaigts.  Icin  iiig 
.L'5,647.  4s.  Oil.  to  lie  ■  an  icd  fm  ward.  5.6'jl,890  unitH  were  geiiiMiitid 
and  4,.^iR0  210  units  (.old  to  private  conautncrs  and  241,904  supplied  to 


jiublic  lamps.  The  total  maximum  supply  demanded  was  2,855  kw. 
The  capital  expended  is  .£218.907.  1.5s.  41  ,  an  increase  of 
£33.947.  9s.  6d.  on  the  vear.  Total  costs  per  unit  were  l'31d.,  ag.ainst 
1 -2611.  in  1906-7. 

In  moving  the  adoption  of  the  report  and  accounts  the  chairman  of 
the  Electricity  committee  (Aid.  West)  stated  that  the  past  year  had 
been  the  best  in  the  12  years'  history  of  theunder  taking,  ancl  that  the 
auditors  bad  given  a  clean  certificate.  On  account  of  increase  in  the 
price  of  co.al  works  cost  had  risen  by  £2,233,  but  the  selling  price  was 
only  lid.  per  unit ,  while  the  aver.age  for  Birmingh.am,  Bristol,  Leicester, 
Leeds  and  Nottingliam  w.as  2id. 

Fulham  (London). — For  the  year  ended  March  .'U  there  was  a 
net  profit  on  the  electricity  undertaking  of  i'l,408,  of  which  €1,000 
is  to  be  transferred  to  machinery  and  maintenance  reserve  account 
and  the  balance  carried  forward. 

Glasgow. — The  traffic  revenue  of  the  tramways  department  for 
the  year  ended  May  31  was  £907,494  7s.  lid.  (10'4S8d.  per  car- 
mile),  and  the  total  income  was  .£910,818.  8s.  5d.  (10-521d.  per  car- 
mile). 

Tiatfic  expenses  were  £256,605.  5s.  lid.  (2-956d.  per  car-mile', 
general  expenses  £91,322.  lbs.  lid.  (l'055d.),  general  repairs  and  main- 
tenance £122.650.  Os.  10d,(l-418d.),  and  power  expenses  .£39.316. 13s.3d. 
(0-454d.),  making  total  working  expenses  £509,894.  16s.  lid.  (5-893d.) 
Including  interest  on  sur[>lus  revenue  the  gross  balance  is 
£40i.670. 13s.  lid.  Interest  absorljed  £53,152.  Os.  3d.  (comparerl  with 
£63,769.  8s.  5d.),  sinking  fund  £68,83?.  5s.  lid.  (£49,776.  16-s.  6d.),  in- 
come tax  £9,435.  lis.  2d.  (£9,931.  19s.  5d.),  rental  of  Govan  and  Ibrox 
tramways  £5,077.  4s.  7d.  (£5.073.  15s.  7d.),  proportion  of  traffic 
receipts  due  Paislev  District  jTramwav  Co.  £4,783.  15s.  5d. 
£4,874.  5s.),  depreciation  £100,415.  15s.  5"d.  i£35,051.  135.  7<l.),  per- 
m.anent  way  renewals  £88,187.  10s.  (£83,376.  14s.  Id.',  Parliamentary 
expenses  £2,881.  12s.  Id.  (£6,977.  9s.  5d.).  ,ind  jiayment  to  common 
good  £35,000  (£35.000),  leaving  a  net  balance  of  £38,929.  19s.  Id  ,  out 
of  which  £4,061.  Os.  lOd.  has  been  appropriated  to  special  depreciation 
(single-deck  cars)  and  £34,868.  18s.  3d.  has  been  placed  tii  general 
reserve.  L.ast  year,  under  special  depreciation,  £25.000  was  apjjro- 
priated  to  buildings  and  £20,000  to  power  station  plant,  and 
£26,279.  Os.  5d.  was  carried  to  general  reserve.  Working  expense.* 
show  an  increase  per  car  mile  of  0  172il.,  chiefly  due  to  increa.se  in 
wages  to  motormen,  conductors,  car  cleaners,  He,  price  of  fuel,  te. 
The  Scotch  Office  having  expressed  the  view  that  it  is  necessary  to 
ch.arge  revenue  with  sinking  fund  upon  the  amount  expended  on 
capital  out  of  depreciiition  and  renewal  fund,  the  amount  of  sinking 
fund  chargesble  against  revenue  h,is  been  increased  by  £17,535.  5s.  3d. 

The  amount  expended  on  capital  account  during  the  vear  was 
£41,515.  2s.  lid.,  bringing  the  total  to  £5,143.575.  18s.  Sd.  The 
balance  at  credit  of  depreciation  .and  permanent  way  renewals  is 
£1,224,031.  8s.  2d.  The  rate  of  depreciation  on  the  electrical  equip- 
ment of  the  lines  has  been  increased  from  an  average  of  306  yter  cent, 
to  4  28  per  cent,  and  the  rate  chargeable  on  the  plant  in  Pinkston 
)iower  station  has  been  increased  from  5  per  cent,  to  7J  percent.  The 
amount  at  credit  of  general  reserve  was  £70,832.  15s.  9d.  The  total 
number  of  electric  cars  in  stock  was  759.  The  numlier  of  passengers 
carried  was  226,948,290. 

Sheffield. — The  general  manager  and  engineer  of  the  electric 
supply  department  (Mr.  S.  E.  Eedden)  reports  that  for  the  year 
ended  March  2.'i  there  was  a  large  increase  in  the  demand  for  elec- 
trical energy  for  power,  which  was  greater  in  proportion  than  the 
increase  in  the  number  of  customc  s.  This  was  due  to  the  intro- 
duction of  electric  driving  in  large  works.  Many  new  connections 
are  traceable  to  the  recommendatioae  of  consumers,  and  canvassing 
and  advertising  were  producing  eminently  satisfactory  results. 
Capital  expenditure  was  XS9;i,r).'!7,  increase  t;!;!,29"i  on  the  year. 
Revenue  was  J£78,54;!.  19s.  lOd.,  and  the  total  cost  of  generation, 
distribution,  rates,  taxes  and  management  was  £2o.;!44.  93.  3d., 
leaving  gross  profit  £."•.'!,  190.  lOs.  7d.  Interest  absorbed 
i'27,138.  Kis.  lOd.,  and  sinking  fund  £21,255.  8j.  Gd,  leaving  a  net 
surplus  of  £4, 79(i.  .'is.  Jid.  The  accumulated  8uplusis£2l,.'i2s.l8s.4d., 
from  which  i'.'i.OOO  has  been  transferred  to  renewals  fund.  leaving 
total  available  surplus  £10,;i2.S.  18s.  4d.  With  the  report  are  cliart.s 
showing  the  progress  of  the  department  for  the  last  four  years.  As 
regards  light  and  heat,  the  increase  during  the  past  year  was  less 
rapiii  than  in  the  preceding  year,  and  the  small  dilferonce  is  at- 
tributed to  the  introduction  of  metallic  filament  lamps,  but  there 
has  been  a  continuous  and  rapid  advance  in  the  energy  sold  for 
power.  There  are  :J,.'!8:t  consumers  (against  .'1,207  in  the  previous 
year),  and  the  increase  in  the  total  connections  is  due  to  a  combina- 
tion of  moderate  advance  in  lighting,  heating  and  cooking  connec- 
tions, with  a  rapid  advance  in  the  number  and  si/e  of  electric 
motors  taking  supply.  This  year,  for  the  lirsl  time,  the  energy  sold 
for  power  and  the  capacity  of  motors  connected  exceeds  the  con- 
sumption and  connections  for  light  and  heat. 

Worcester.  The  occounts  of  the  electricity  undertaking  for  the 
past  1,'i  months  show  a  not  profit  of  £1,091.  12s.  lid. 

After  wipingout  the  deficit  from  190b(£192.  l.«.7il.>,  £1.149. lU.  llil. 
was  applied  to  meet  certiiin  items  of  capital  c\|icnililiiro.  leaving  a 
Hinpliis  of  £352.  19s.  5il.  The  lotjil  receipts  were  £20,77.5.  IDs  IM., 
works'  coslH  £8,626.  9s.  2.1. ,  leaving  gross  profit  £12,149.  l.s.  9.1.  Tbo 
driiiaiid  for  power  has   lieeii   luosi    gnitifying.  and  llio  city  I'li-i'Irii'al 

ciigi M'  (Mr.  Sliaw)  is  of  opinion  tliiit  llietinanciiil  po'-ition  will  sbortli" 

be  miicli  improved  uk  hooii  ii.s  the  £4,072  loan  is  paid  otl  in  1910. 
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BLECTRICITY  SUPPLT  TABLES  AND  DATA. 


Tba  Scries  of  comprehensive  Tables  of  Statistical  and  Engineering 
Data  relating  to  Electricity  Supply  Undertakings  of  the  United 
Kingdom  for  Lighting,  Power  and  Traction,  are  now  completed 
•od  can  be  obtained  price  6s.  6d.,  post  free  7s. :  or  printed  on  hard 
piper  at  8s.  Gd.  per  copy. 

The  book  oontains.  in  addition  to  the  above-mentioned  Tables 
for  the  United  Kingdom,  Lighting,  Power  and  Traction  Tables  of 
Colonial  and  some  of  the  important  Foreign  Electricity  Supply 
and  Tramway  and  Railway  Undertakings. 

The  comnlete  set  of  Tables  forms  an  exceedingly  valuable  group 
of  data  and  statistics  in  a  form  specially  designed  for  ready  refer- 
enoe  and  camparison. 

An  Index  to  the  entire  Rroap  of  Tables  precedes  the  main  sheets. 


SPECIAL    NOTICE. 


NOW   READY Vol.  LX.  of  "  The  ELKCTRiriAX  "  (1,016  pages\ 

nouiul  in  stron<;  cloth.  Price  17s.  6(1.;  post  free,  18s.  6tl.  Also  ready 
Oases  for  Bindini;.     Price  2.s. ;  post  free,  2s.  3(1. 

A  com|)lete  set  of  "The  Electrician-  "'  (1850-1865—1878-1908)  can 
lie  sui>|)lie(l.  A  number  of  odd  volumes  and  some  odd  old  hack  num- 
bers, to  help  in  making  up  complete  sets,  are  also  now  available. 


TRADE  NOTES  AND  NOTICES. 


READY. 

"THE  ELECTRICIAN"  ELECTRICAL  TRADES' 
DIRECTORY  AND  HANDBOOK.— The  1908  Edition 
of  the  Big  Blue  Book,  price  15s.,  or  post  free  in  the 
United  Kingdom,  153.  gd.  The  new  and  enlarged  volume 
brings  a  great  mass  of  statistical  and  technical  data 
quite  up  to  date,  and  the  Directorial  Division  has  been 
thoroughly  revised  and  amplified. 

All  branches  of  Electrical  Engineering  and  Industry 
are  fully  treated,  and  Electro-Financial  matters  have 
received  every  attention  in  the  new  volume,  which  aggre- 
gates more  than  2,000  pages.  The  Directory  Division  is 
complete  and  thoroughly  accurate,  and  has  been  com- 
pletely revised.  All  mere  lists  of  members  of  Societies 
and  Institutions  (so  easily  and  cheaply  available)  are 
excluded,  as  quite  unreliable  for  Manufacturers'  and 
Dealers'  purposes.  The  full  set  of  valuable  Statistical 
and  Engineering  Tables,  &c.,  have  been  very  carefully 
revised  and  extended,  and  remodelled  into  handy  book 
form  ;  these  are  included  in  the  igoS  Blue  Book,  making 
it  the  most  complete  book  of  the  kind  ever  published. 


TENDERS  INVITED. 

Tenders  are  invited  by  Mi'Ibounif;  City  Council  for  supply  of  tiOO 
arc  lamp  globes.  Copies  of  specification,  conditions  of  contract,  and 
foiiii  of  lender  on  application  to  the  agents  for  the  city  council,  Messrs. 
Mcllwraith,  McEacharn  &  Co.,  Proprietary,  Ltd!,  Billiter  square- 
buildings,  London,  EC,  to  whom  tenders  by  noon  Monday  July  20. 
See  also  an  advertisement. 

London  County  Council  invite  tenders  for  the  manufacture 
and  delivery  of  high-tension  main  switchgear  and  low-tension 
auxiliary  switchgear,  to  be  erected  at  the  Council's  generating 
station  at  East  Greenwich.  Tenders,  on  official  forms  to  be  ob- 
tained from  the  clerk  of  the  Council  (Mr.  G.  L.  Gorame),  County 
Hall,  Spring-gardens,  S.W.,  by  11  a.m.  on  July  7. 

L'.vih.n  County  Council  also  want  tenders  by  11  a.m.  July  7  for 
12  months'  supply  of  coal  (about  100, COO  tons  washed  singles)  to  East 
Greenwich  generating  station.  Particulars  from  County  Hall, 
Spring-gardens,  S.W. 

Dublin  Lightiog  committee  invite  tenders  for  supply  and  erection 
of  substation  switchboards,  transformers  and  accessories  Tenders 
to  the  Chairman  of  the  Lighting  committee,  3,  Cork-hill,  Dublin, 
by  noon  July  13. 

The  Lighting  committee  of  Dublin  Corporation  are  also  pre- 
pared to  receive  tenders  for  supply  and  erection  of  boiler  plant,  &c., 
at  Pigeon  House  generating  statioo.  Tenders  to  the  Chairman  of 
the  Lighting  committee,  by  noon  July  13. 

St.  Pancras  (London)  Council  invite  tenders  for  additions  to  their 
low-tension  switchboard  at  King's-road  generating  station.  Tenders 
1°  ^^  '°^"  clerk  (Mr.  C.  H.  F.  Barrett),  Town  Hall,  Pancras-road, 
>i  W.,  by  n-on  Monday,  July  13. 

Islington  (London)  Lighting  committee  want  tenders  by  noon 
July  lu,  fcr  supply  and  erection  of  natural  draught  cooling  tower  at 


the  electricity  works.  Specification,  &c.,  from  the  borough  electri- 
cal engineer. 

IHrminghaiii  Tramways  committee  invite  tenders  for  the  erec- 
tion of  a  tramway  depot.  Tenders  to  the  Chairman  by  noon  of 
July  20. 

Hiilijar  Tramways  and  Electricity  committee  want  tenders  by 
.luly  7  for  supply  of  pea  slack  coal  for  VI  months.  Particulars  from 
the  General  Manager  of  the  Tramways  and  Electricity  Department. 

Krith  Council  want  tenders  by  noon  .Inly  6  for  12  months'  coal  lor 
the  electricity  works.  Forms  of  tender  from  the  Electrical  Engineer. 

(lilUnghani  Education  committee  want  tenders  by  July  17  for 
wiring  three  schools. 

The  Department  of  Marine,  Ottawa,  Canada,  want  tend-rs  by 
Aug.  1  for  supply  of  lighthouse  apparatus  during  one  year.  Specifi- 
cations at  the  office  of  the  High  Commissioner,  17,  Victoria-street, 
London,  S.W. 

TENDERS  RECEIVED  AND  ACCEPTED. 

Middlesex  County  Council  received  the  following  tenders  for  con- 
struction of  tramway  along  Friern  Barnet-road  to  New  Southgate 
station  and  along  Woodhouse-road  to  Great  North-road,  Finch- 
ley,  N.  :- 


HoUoway  &  Co.   ...  i:35,063  15  11 

Wimpey  &  Co 34,048  17     0 

.T.  Mowlem  &Co....     33,704  12    6 

Thos.  Adams    32,668     1     8 

Ford  Clift 31,431     7  10 


Dick,    Kerr  &  Co. 
Uu-r^i>/ed)  £31,431    7  10 

A.  Fasey&Son    ...     37,16114     0 

C.  Wall  36,364  17     1 

Law  &  Co 35,855  13  10. 

The  county  engineer's  estimate  w.as  £33,524.  15s.  9d. 
Dartford  Council  have  accepted  the  following  tenders  :  — 
Johnson  &  Phillips,  house  service  cable,  jointing  materials    and  ac- 
cessories ;  S.  \V.  Gib-son  &  Co.,  general  stores  (£67.  10s.  lid.,  and  re- 
pair and  maintenance  of  fire  alarms  and  bells  for  a  year  (£16.  10s.). 

Wimbledon  Council  have  accepted  the  tender  of  E.  J.  Shaw  &  Co. 
for  12  months'  supply  of  arc  lamp  globes,  and  that  of  Charrington, 
Sells,  Dale  iS:  Co.  for  a  year's  supply  of  Mapperley  small  nuts  (at 
15s.  9d.  per  ton). 

Bolton  Electricity  committee  have  accepted  the  tender  of  the 
iiritish  Insulated  &  Ilelsby  Cables  for  a  year's  supply  of  wire  for 
the  fittings  department,  and  that  of  the  British  Westinghouse  Co. 
for  a  combination  booster. 

High  Wycombe  Education  committee  have  accepted  the  tender 
of  the  local  electric  light  company  for  wiring  the  Spring  Gardens 
schools  (99  tantalum  lamps  and  57  switches)  at  £19.  19s. 

Twickenham  Council  have  accepted  the  tender  of  the  Twickea- 
liam  &  Teddington  Electric  Light  Co.  for  wiring  the  town  hall. 

Stoke-on-Trent  Guardians  have  accepted  the  tender  of  Blackburn , 
Starling  &  Co.  for  electric  fans  for  the  board  room  at  i.'14.  lOs. 

The  Postmaster  General  of  Australia  has  accepted  the  tender  of 
the  Western  Electric  Co.  (Sydney)  for  supply  and  delivery  of  20 
miles  of  telephone  cable  (at  £190  per  mile),  and  150,000  paper 
sleeves. 

The  tender  of  Messrs.  Siemens  Bros.  &  Co.  for  the  minufacture 
and  laying  of  two  new  cables  between  Victoria  and  Tasmania  h»s 
been  accepted  by  the  Federal  Government  at  £47,955. 

Oerlikon  Turbo-Generators. — We  are  informed  that  the  two 
1,600  kw.  three-phase  turbogenerators  supplied  by  the  Maschinen- 
fabrik  Oerlikon  to  the  Slockholm  Electricity  Works  have  given  so 
great  satisfaction,  both  as  regards  economy,  silent  and  mechanical 
running,  &c.,  that  a  repeat  order  has  been  placed  with  the  company 
for  two  turbogenerators,  each  for  6,000  kw.  output.  The  turbines 
will  be  built  for  a  steam  pressure  of  13  k.g.  per  cm'  abs  ,  and  a 
vacuum  equal  to[0'05  kg.  abs.  The  steam  will  be  superheated  to  from 
280-300°  C.  The  electrical  figures  for  the  generators  are  :  pressure, 
6,000-6,500  volts,  periodicity,  25  per  second,  power  factor,  085.  The 
speed  of  the  machine  will  be  750  r.p.m.  The  Kensing  on  and 
Netting  Hill  Electric  Lighting  Cos-  recently  ordered  from  the  Oer- 
likon Co.  two  1,600-2,000  kw.  three-phase  turbo-generators.  All  the 
inductor-type  generating  plant  at  Wood-lane  was  built  at  the  Oerlikon 
works. 

BUSINESS  NOTICES. 

Messrs.  Sleigh  &  Wood  have  removed  to  3,  Royal  Arcade,  Pilgrim- 
street,  Newcastle-on-Tyne. 

F.  W.  Dingwall  and  G.  B.  Lewis,  who  have  been  associated  for 
20  and  12  years  respectively  with  the  business  of  Everett  &  Co., 
iron,  metal  and  general  merchants,  40,  Chapel-street,  Liverpool, 
have  been  admitted  into  partnership.  Mr.  W.  W.  Davies  will  sign 
per  pro  as  heretofore,  and  the  style  of  the  firm  will  remain  unaltered. 

We  learn  that  Mr.  Miles  Brown,  F.C.I.S.,  has  resigned  the  secre- 
taryship of  the  Electric  &  Ordnance  Accessories  Co.  (Ltd.),  of  Bir- 
mingham, and  has  returned  to  his  Londoa  offices  at  1,  Lancaster- 
place,  Strand,  W.C. 

Sale  by  Tender.— The  official  liquidators  of  Harris,  Lee  &  Co. 
(Ltd.)  invite  tenders  for  the  purchase,  as  a  going  concern,  of  the  con- 
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cession  for  the  supply  of  electric  current  in  the  town  of  Bethlehem, 
Orange  Biver  Colony,  with  the  engines,  buildings,  poles,  wires, 
tools,  &o.  Tenders  to  the  liquidators,  Johannesburg,  by  noon 
July  15.  Copies  of  the  agreement  and  all  further  particulars  may 
be  obtained  from  the  agents  for  the  official  liquidators,  Messrs. 
Josolyne,  Miles  &  Blow,  chartered  accountants,  28,  King-street. 
Cheapside,  London,  E.C 

Plant  for  Sale.  The  South  London  Electric  Supply  Corpn. 
advertise  for  sale  the  contents  of  a  private  direct  current  genera- 
ting station,  comprising  three  80  kw.  and  one  50  kw.  d  c.  sets  ( 130  lb. 
steam,  110  volts.),  two  B.  &  W.  boilers,  with  Bennis  stokers  and 
motors,  two  feed  pumps,  exhaust  heater,  piping,  valves,  &e.  Can  be 
seen  in  operation  on  written  application  to  the  manager  of  the 
company,  54,  Bengoworth-road,  Loughborough  Junction,  S.E. 

Agents  Wanted.— The  BrockiePell  Arc  Lamp  Co  ,  Wimbledon, 
advertises  for  pushing  agents  employing  travellers  to  sell  arc  lamps, 
transformers,  &c. 

Patent  Development.— The  owners  of  patent  No.  15,801  of  1901, 
relating  to  holders  for  electric  incandescent  lamps,  are  desirous  of 
arranging  either  for  the  granting  of  licences  to  work  upon  royalty 
or  to  dispose  of  their  rights.  Particulars  from  Messrs.  Allison 
Bros.,  52,  Chancery-lane,  London,  W.C. 

Patent  Restoration.  —  Prof.  A.  Blondel  has  applied  for  the  res- 
toration of  the  patent  granted  to  him  for  "Improvements  in  or 
relating  to  wireless  telephony ''  numbered  15,527,  of  July  11,  1902, 
which  expired  July  11,  19J3,  Notice  of  oppoiitfon  (on  Pa  en  s 
Form  Xo.   16)  to  the  Paten';  Offi;e,  London,  W.C,  by  Aug.  24. 

CATALOGUES,  &c. 

Siiiiplex  Heating  and  Cooking. — A  complete  catalogue  of  the 
specialities  of  Simplex  Conduits  (Ltd.)  in  heating  and  cooking  ap- 
paratus, electric  fans,  lamps,  fittings,  &c.,  has  come  to  hand.  Its 
contents  cover  a  very  wide  field,  and  electrical  contractors  will  find 
the  list  a  very  useful  addition  to  their  stock  of  trade  literature.  As 
a  printer's  production  and  the  work  of  an  energetic  publicity  mana- 
ger the  catalogue  is  above  praise. 

WoocJrn  Poles. — We  have  received  from  Kichard  Wade,  Sons  & 
Co..  of  Hull,  a  copy  of  their  revised  catalogue  of  wooden  poles,  con- 
taining the  results  of  severe  tests  tabulated  for  all  purposes.  The 
catalogue  has  been  considerably  enlarged  and  should  be  in  the 
hands  of  all  engineers  interested  in  electric  power  transmission, 
telegraph  and  telephone  work  and  overhead  construction  generally. 
Messrs.  AVade  are  sending  copies  free  of  charge  to  regular  con- 
sumers only,  the  price  per  copy  to  others  being  10s.  Od. 

Storage  Batteries. — The  Hart  Accumulator  Co.  have  ready  a  list 
giving  prices  and  particulars  of  their  special  batteries  for  25-volt 
high-efficiency  metallic  filament  lamps.  The  standard  sizes  that 
can  be  supplied  from  stock  are  listed,  but  the  company,  who  are 
making  a  specialty  of  these  batteries  will  quote  for  other  sizes. 

Funs  and  Motors. — Messrs.  Hogan  &  Wardrop,  Charing  Cross 
road,  London,  W.C,  send  us  their  latest  lisl^,  which  deals  with 
every  class  of  electric  fan,  and  also  a  special  range  of  small  motors. 
The  latter  are  listed  for  direct  currents,  and  range  from  ,,',  h.p. 
to  i  H.P.  series  wound,  and  from  t.Vh.p.  to  J  h.p.  shunt  wound.  The 
line  of  electric  fans  includes  a  number  of  a.c.  designs,  both  for  disc 
and  porthole  use. 

Tramcar  Tritchs.—The  Warner  Engineering  Co.  are  sending  out 
a  brochure  on  the  subject  of  their  non-parallel  axle  truck  for  rail- 
ways, tranicars  and  mining  work.  The  main  particulars  of  this 
track  were  given  in  our  issue  of  Jan.  17,  1907,  but  the  leallet  will 
be  found  to  generally  epitomise  the  chief  details  of  this  interesting 
device. 

CnoVuig  7'o;«er«.— The  Worthington  Pump  Co.'s  name  has  long 
been  celebrated  in  connection  with  pumping  work.  We  have  just 
received  a  catalogiio  of  their  patent  rectangular  and  circular  cooling 
towers.  The  catalogue  is  illustrated  with  some  interesting  photo- 
graphs, showing  in  detail  the  various  plants  installed  by  the  com- 
pany. There  is  no  doubt  the  methods  employed  in  tlio  erection  of 
these  towers  has  )iroved  successful  and  the  company  are  juBtiBod 
in  claiming  the  advantages  thoy  do  for  them,  .\nyono  interested  in 
the  subject  should  write  for  a  catalogue. 

Jtniewahlc  VnheH. — The  problem  of  renewable  valve  setting  has 
often  been  tackled  b\  engineers.  Messrs.  James  Baldwin  &  Co., 
Keighley,  have  sent  us  a  copy  of  their  latest  catalogue,  in  which 
reference  ia  made  to  "  The  Bctall  "  renewable  stop  valvo  specially 
made  for  superheated  and  steam  pressures  up  to  liOdlb.  per  ecjuaro 
inch.  Tlio  lest  pressure  opplied  is  1,000  lb.  per  Ki|uaro  inch,  and 
the  \ulve  is  made  in  a  variety  of  Hizes.  Particulars  are  also  given 
of  Baldwin's  tube  floats  for  use  with  high  steam  and  low  water 
valves  or  alarms.  The  list  is  full  of  interesting  information  which 
engineers  should  find  valuable  for  reference. 

A.K.fl.  Pamphlets.-  The  foreign  dopartmontofthoA.K.O.,  Berlin, 
is  issuing  paiiiphlots  on  c.c.  motors,  switch  panels,  lightning  arresters, 
h.l.  oil  Bwitclies  and  fuses  and  accessories.  These  are  thumb  in- 
dexed and  holed  for  filing  in  the  company'*  Btondiird  file. 


^[o^01s. — We  have  received  from  the  Union  Electric  Co.,  Park- 
street,  Southwark,  S.E.,  a  copy  of  list  No.  1,012,  which  gives  illus- 
trated particulars  and  pri-es  of  Union  motors,  '■  Fortiter  "  motor 
starters,  &c.  The  list  is  interesting  as  giving  for  the  range  and 
horse  powers  that  it  covers  a  very  large  number  of  alternative  speeds, 
while  it  is  so  arranged  as  to  show  in  a  perfectly  clear  manner  all 
points  of  technical  detail,  and  dinipnsional  drawings  are  given,  so 
that  there  should  be  no  delay  in  the  preparation  of  foundations  for 
the  machines  which  are  stocked,  completely  finished  and  tested  in 
all  current  sizes.  At  the  end  of  the  list  particulars  are  included  of 
air  cooled  as  well  as  oil-coolei  motor  starters  witli  no  voltage  and 
overload  release  devices. 

Tabes  and  Poles. — We  have  received  from  John  Spencer  (Ltd.). 
Wednesbury  and  London,  a  copy  of  the  24th  edition  of  their  cata- 
logue and  p  ice  list  of  iron  and  steel  tubes  and  poles.  A  great 
variety  of  tubes,  pipes,  bends,  valves  and  fittings  for  steam  and 
hydraulic  purposes,  wire  and  cable  tubes,  boiler  tubes  and  acces- 
sories, high-pressure  steam  mains,  stocks  and  dies,  screwing 
machines,  tools,  &c.,  is  listed,  as  well  as  overhead  electric  light  and 
tramway,  telegraph  and  teleplione  poles,  &c. 

Transformers. — The  Brockie-rdl  Arc  Lamp  Co..  Wimbledon, 
S.W.,  are  issuing  a  price  list  of  transformers  for  ordinary 'purposes, 
arc-lamp  work  and  for  use  with  metallic  filament  lamps.  A  very 
high  efficiency  is  claimed  lor  these  transformers,  and  an  extra  high 
efficiency  can  be  obtained  at  slightly  extra  cost.  For  the  con- 
venience of  customers,  diagrams  of  connections  are  given  at  the  end 
of  the  hst.  The  transformer  branch  is  an  additional  department  of 
the  Brockie-Pell  arc  lamp  business. 

Steam  Traps.— h.  new  type  of  patent  rapidity  type  is  described  in 
a  circular  just  issued  by  Wm.  Geipel  &  Co.  The  accompanying 
illustration  shows  details  of  the  construction  of  this  tran. 


DET.\II.S    op  CoNSTRPCTION    op  GeIPEL'S    P.\TKXT    "R.VPIDITV"    TUAP. 


It  will  he  seen  that  the  lii-.iss  tube,  which  constitutes  the  inlet  and 
should  he  connected  to  the  ve.isel  to  ho  drained,  is  at  the  bottom  of 
the  trap.  The  iron  tube,  which  constitutes  the  outlet  for  the  dis- 
charge, is  at  the  top  a.-*  in  the  ordinary  Geipel  trap.  The  valve  is 
held  normally  on  its  seat  by  the  steam  pressure  lombineil  with  the 
ptessureof  a  litrbt  spring.  When  the  trap  is  cold  or  full  of  w;iter,  the 
valve  is  depressed  from  its  .seat  by  the  v.alve  spindle,  which  abuts 
against  the  enil  of  the  lever.  When  steam  enteis  the  brass  tube,  tlio 
latter  expands  and  moves  the  valve  casing  upwards.  The  steam  inci- 
sure and  light  spring  then  close  and  bold  the  valve  tight  until  water 
has  .again  entered  tlie  lir.i.ss  tube  ami  cooled  it,  upon  which  the  brass 
tube  contracts  and  moves  the  valve  casing  downwards  until  the  valvo 
s|iindlc  impinges  on  the  valve  and  forces  it  open.  As  soon  as  tlic  v.ilvo 
is  open  tlie  rush  of  water,  so  to  s|H_'Mk,  forces  or  wc<Iges  the  val\c  \\\'» 
w(ii(ls,  thus  making  the  large  opening  wliieh  gives  ibo  rapiii  ili  • 
rlinrgc.  The  valve  is  se|>arate  from  llie  valve  spindle  and  is,  there- 
fore, not  held  fast,  by  the  friction  of  the  stnlliiig  box  ;  further,  lu'irg 
provided  with  veins,  it  is  caused  to  rotate  wliil.st  discharging,  andcoi;- 
se<|uently  to  grind  itself  in  at  each  disehaige  .so  that  the  scat  is  kept 
in  good  order.  Tlicrc  is  no  driMiling,  hut  as  .s<ion  a.s  the  trap  om- 
mencos  to  diM'liarge  tlie  v.ilve  is  forced  well  open;  a  sharp  Mow - 
tlirougb  then  occurs  until  all  wat^'r  is  (liscbargo  I,  when  the  trap  is  as 
smldenly  shut..  The  trap  can  lie  blown  olV  by  ilepressing  the  lever  1  y 
band  or  by  foot.  The  ordinary  rapi<lity  type  of  tr.ip,  adjust  od,  say,  to 
close  at  66II1.,  will  work  up  to  1501b.,  or  a  trap  adjusted  at  901b  will 
work  up  to  1831b. 

BANKRUPTCIES,  LIQUIDATIONS,  &c. 

In  the  bankruptcy  of  Tlios.  Arthur  ICvans  (trading  as  T.  .Vrthur 
I'.vans  ti  Co.),  electrical  and  mechanical  engineer,  14.  llealhtield- 
Btreot,  Swansea,  the  first  niocting  of  creditors  will  take  place  on 
July  It  at  .'II,  Alexandra  road,  and  the  public  cxaniinatinii  on  July  .'tl, 
at  iho  Town  Hall.  Swansea 

Meetings  will  bo  hold  on  July  .TO  at  Salisbury  House,  Lsndon 
Wall,  E.C,  to  receive  accounts  of  tho  winding  up  of  the  Totnes  Eloc- 
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trioity  Supply  Co.  (Ltd.)  and  the  Chelmsford  Electric  Lighting  Co. 
^Lld.). 

A  nieiHins;  will  be  held  on  July  28  at  Orient  House.  New  Broad- 
street,  London,  EC,  to  receive  an  account  of  the  winding  up  of  the 
"Z"  Electric  Lamp  Svnd.  (Ltd.). 

Sanfil  Liniitpd  is  luing  wound  up  voluntanly.  Mr.  F.  S.  Toni- 
kinii,  Watersate  liou.ie,  .Vdclphi,  London,  W.O.,  is  iKiuiditor. 


COMPANIES'  MEETINGS  AND  REPORTS. 

British  Electric  Traction  Co.  (Ltd.) 

Vie  roferrfd  hrii-lly  last  week  to  the  niepting  of  the  sh.iie  and  dolicntiire 
holders  of  this  r<im|)nnv  on  Tliiusrlay  l.i^t  week.  We  now  give  .t  sonie- 
»hnt  cxtpndo:!  noliie  <<(  iho  jiroierdings. 

Sir  0(Ai!i  KS  liiVERS  \Vn  son.  (J.C.M.G.,  C B.,  oeciiiilod  the  (hair,  and 
the  socTCtary  (Mr.  C.  H.  Dade)  having  read  the  notii'e  coiuenin;.'  the 
meetinLT  and  tlie  rejiort  of  tlie  uiditors. 

Tile  CHAIIiM.W  said  •  In  the  dircetors'  o]iinion  tlie  f  dl  in  the  market 
vdne  of  the  e'lnuiany's  shares  anil  flei)eiil  ures  diiiarii;  the  ]»ast  year  is 
miieh  greater  th  in  tlie  eireiinistanees  eall  fur,  and  the  best  way  to  remove 
the  unwarranted  imiiressioa  whicli  appears  to  prevail  to  a  eertain  extent 
that  the  general  po.sition  is  not  satisfactory,  is  to  give  every  possible 
inforinatioa  ooneerning  not  only  the  a'fairs  of  this  eom]iany.  but  also  of 
its  associated  companies.  The  amount  of  information  given  in  the 
report  which  y>m  have  all  received  is  fpiite  imiisiial,  and  while  we  appre- 
ciate that,  in  layinK  bare  rhe  whole  situation  to  the  shareholders,  there 
is  a  danger  of  gi-\  inc  information  to  those  who  may  use  it  to  the  detriment 
of  the  company,  the  .lireelors  .oiisider  this  risk  is  far  outweighed  by  the 
.idvantage  of  being  aide  to  show  that  the  company  is  in  a  strong  and  sound 
finnneial  position.  Although  the  Inisine.ss  done  in  the  past  has  yielded 
.1  moderate  reward  for  the  inception  and  creation  of  the  various  under- 
taking*, owing  to  various  causes  these  undertakings  are  working'  at  less 
protit  than  we  had  every  reason  to  think  weaild  be  the  case.  The  sub- 
scribed >hare  and  debenture  capital  of  our  company  is  f  4,9I9.9<)';),  the 
nmount  clue  to  (leditor-  is  only  £1L',')70.  ami  the  debenture  iuti'rest 
accrued  at  the  dale  of  the  Iiahuc.'-sheet  was  £  t().li2:!,  so  that,  cpart  from 
reserve  for  depreeiation  and  the  balance  to  net  revenue  aceonnt.  tin- 
total  on  the  debit  side  is  i'j.OOii, Hio.  To  meet  this  there  are  assets 
appearing  on  the  credit  side  amounting  to  £5.(i58,0?3.  Of  this  large 
amount,  intangible  items  like  expenditure  on  Acts  of  Parliament  and 
other  rights  and  powers,  which  may  or  may  not  be  realised,  and  good- 
will, represent  only  £18.02**,  so  that  there  is  a  surplus  of  assets  of  about 
ffiSl.tXMV  The  imiiortant  ipiestion  for  the  shareholders  is,  therefore, 
whether  the  depreeiation  of  the  securities  held  by  the  company  is  greater 
or  less  than  the  surplus.  The  diffieulties  of  making  an  aeeurate  valuation 
of  the  numerous  investments  and  undertakings  controlled  by  this  com- 
pany arc  so  great  that  the  directors  are  unable  to  attempt  it.  The  funda- 
mental difheiilty  is  to  decide  on  any  general  principle  on  which  such  a 
valuation  eould  be  made.  Several  of  the  undertakings  are  not  yet  fully 
developed,  and  the  eireiinistanees  surrounding  others  arc  not  snftieiently 
defined  to  admit  of  aeeurate  estimates  of  their  values.  There  ean,  how- 
ever, be  no  doubt  that  the  estimated  depreeiation  of  the  comp.any's 
debentures  and  shares  has  been  exaegerated. 

.•\s  to  the  past  j'car's  business,  the  net  profit  amounts  to  £203,104,  and 
after  deducting  uitere^t  on  fast  and  second  debenture  stocks  and  adding 
halance  forward  (£13.115)  there  rema'us  £11H,824.  The  directors  have 
di.scussed  how  this  balance  of  prolit  should  be  apiilied,  and  as  a  result  of 
earnest  consideration  they  make  a  unanimous  recommendation  that 
£3,">,00()  be  added  to  general"  reserve  (raising  thi'  to  £»iOt,42()),  that  £30,303 
be  carried  forward,  and  that  £48.431  be  applied  to  p.ayment  of  a  dividend 
on  the  preference  shares  equal  to  3  per  cent,  for  the  }-ear.  The  directors 
regret  the  dividend  they  recommend  is  not  larger,  but  they  have  come  to 
the  conclusion  that  the  imjiortant  thing  at  the  present  juncture  is  to 
re,'>^sure  the  sharehoUlers  that  the  directors  are  not  jiaying  dividends  at 
the  cx|iense  of  the  future  stability  of  the  company.  The  dividend  on 
the  preference  shares  i«  cumulative,  and  if,  as  a  result  of  the  policy  of 
the  board,  the  profits  can  be  increased,  the  sacrifice  which  the  share- 
holdei-s  are  asked  to  make  may  be  regarded  as  only  temporary.  We 
have  very  small  li.ibilities  or  commitments.  At  3ist  March  we  had 
£200.000  Consols,  and  since  we  have  purcliascd  a  further  £50,000.  AVe 
had  at  the  s.ime  date  about  £.50,000  in  cash  at  the  bankers,  and  close  on 
£t'K).000  in  debcntui-e  stocks  of  electrical  cojrfianics,  besides  several 
millions  of  other  .securities,  and.  as  I  have  just  said.  Iiut  practically  no 
imlebtedness.  There  are  very  few  companies  in  England  that  can  show 
an  equally  strong;  jiosition.  We  have  now  been  working  for  about 
thirteen  years,  and  diuiiig  that  time  we  have  established  a  large  nunilier 
01  undertakings  which  have  proved  of  great  advantage  to  the  eoniin unity. 
In  the  earlier  years  of  its  career  the  company  was  able  to  make  profits  on 
the  promotion  of  these  enterprises,  and  ;is  the  oflicers  of  the  company 
were  never  wanting  in  energy,  a  large  business  was  done  in  jiroportion 
to  the  capital  employed,  and  satisfactory,  though  moderate,  diviilends 
were  paid  upon  the  capital  in  the  full  expectation  that  when  the  promo- 
tion of  undertakings  diminished  the  profits  made  on  the  working  of  them 
would  replace  the  promotion  profits  ;  it  is  in  this  respect  that  we  have 
been  to  some  extent  disa]ipointcd.  The  undertakings  have  been  well 
cstaMished,  they  have  not  been  over-eapitali.scd,  but  so  far  they  do  not 
yield  the  anticipated  profits.      Our  undertakings  are  not  different  in  this  I 


respect  from  other  electrical  enterprises  in  this  country,  as  is  conclusively 
shown  by  the  Hoard  of  Trarle  returns.  The  reason  we  do  noi  make  on 
the  workiiiK  of  these  undertakings  the  profits  which  we  anticipated,  and 
which  we  consider  we  are  entitled  to  make,  is  not  to  be  found  from  ex- 
amiiiation  of  the  internal  allairs  of  the  companies,  but  fro,n  a  considera- 
tion of  llii-ir  (  nvironmeiit,  which  is  to  ,i  large  extent  determined  by  legis- 
lative ,iiid  iiiunicip,.!  condilions.  Klectrii-al  enterprlsi-v  in  (bii  .  ouiitry 
Icne  been  very  greatly  influenced  liy  piditical  Con.siilelMtions.  sli-dii'i 
Ir.ietiiMi  WIS  not  generally  adopted  in  this  country  for  iie.irly  10 
years  after  electric  tramways  had  been  demonstrated  as  sound  com- 
mercial undertakings  in  .\meri.ca  and  on  the  Continent,  the  reason  being 
Ihat  it  was  impossible  to  embark  capital  under  the  terms  ofthe  original 
Tramways  .\ct.  But  at  the  lime  this  eomp.iuy  was  started  the  Light 
HaiUvav.^  Act  had  just  been  p.assed, which  gave  every  promise  that  tram- 
way luidertakers  would,  in  the  futuie.  be  treated  with  less  hardship  llian 
under  the  old  Tramways  Act.  The  Light  l^ailways  Act  did  not  give  the 
local  authorities  any  right  of  veto,  and  contained  no  ]iurcha.se  clause. 
This  and  the  e.\-prcssions  of  opinions  by  representative  legislators,  added 
to  the  generally  favourable  feeling  of  the  public,  encouraged  capitalists 
to  enter  upon  electric  traction  enterprises.  'Lhercupon  this  company 
aeqiiired  control  of  a  number  of  more  or  less  derelict  horse  and  steam 
tramways  with  a  view  to  exteiuling  them  and  converting  them  to  electric 
traction.  The  immediate  result  of  the  company's  efforts  was  to  arouse 
the  jealousy  of  the  local  authorities,  who  were  urged,  by  an  agitation  in 
favour  of  municipal  socialism,  to  enter  upon  the  business  themselves. 
Where,  by  reason  of  limitation  of  boundaries  and  other  einumstances, 
the  said  local  authorities  were  iin.ible  to  do  th.e  business  themselves,  they 
considered  the  next  best  thing  was  to  thwart  and  harass  private  enter- 
])rise,  with  the  result  that  many  of  the  undertakings  ne  had  in  iiand  were 
broken  up  into  sections,  and  these  mutilated  undertakings  were  unneces- 
sarily bled  and  injured.  Owing  to  the  great  political  power  posse.ssed 
by  local  authorities.  Parliament  yielded  to  the  clamour  for  municipal 
trading,  and  we  have  suffered.  Ivor  can  it  faii'ly  be  said  that  the  industry 
h.is  received  the  protection  and  encouragement  it  might  reasonably  have 
expected  in  official  quarters.  Add  to  this  the  constant  demands  by  the 
public,  su])ported  in  large  measure  by  the  local  authorities,  for  increased 
facilities  and  reduced  fares,  and  it  is  not  ditiieult  to  see  why  industrial 
undertakings  such  as  ours,  established  on  the  basis  of  maicing  a  reason- 
able commercial  profit,  do  not  yield  an  adequate  return.  Capitalexpen- 
diture  has  in  some  cases  been  unnecessarily  increased,  working  expenses 
are  in  many  cases  higher  than  they  would  be  uiidcr  ordinary  industrial 
conditions,  and  the  tares  arc  much  too  low,  having  due  regard  to  the 
facilities  and  services  given  and  the  capital  embarked.  All  tliese  factors 
tell  on  profits,  and  instead  of  our  ■nvestirents  making  an  average  return 
of  the  estimated  0  per  cent,  per  annum,  we  find  that  out  of  about 
£.5,000,(X)0  of  investmenls  3|  millions  earn  only  4^  per  cent.,  while  1| 
millions  do  not  yield  any  return  at  all — or  an  all-round  average  of  rather 
over  3  jier  cent.  In  s)ieakiiig  of  our  investments  in  this  way,  I  would 
point  out  that  1  allude,  not  to  separate  undertakings,  but  to  the  separate 
classes  of  investments  of  the  varitius  companies.  It  is  not  to  be  assumed 
that  any  imiirovement  in  our  net  profits  is  entirely  dependent  upon  the 
amelioration  of  the  legislative  and  municipal  conditions  under  which  we 
are  working.  We  have  the  financial  and  other  resources  for  initiating 
new  electrical  enterprises,  and  there  is  plenty  of  seoyie  in  this  country  for 
further  development  of  the  eleetrical  industries,  but  we  arc  detcrrerl  from 
embirking  upon  them  from  fear  that  we  may  not  receive  better  treatment 
from  Parliament  and  local  autliorities  than  we  have  received  in  the  past. 
We  are,  consequently,  giving  our  consideration  to  various  foreign  and 
colonial  proposals  which  liavc  been  submitted  to  lis.  But  foreign  busi- 
ness requires  much  closer  study,  negotiations  are  carried  on  under  greater 
difficulties  and  the  respimsibility  is  greater,  even  though  the  prospective 
]>rofits  may  t.e  larger. 

As  to  the  manufacturing  branch  of  the  electrical  business.  We  have 
received  no  dividend  on  our  shares  in  th.e  Brush  Electrical  Engineering 
Co.  during  the  past  two  years,  and  our  investment  is  ovei  £20t),000  in 
that  company.  There  is  scarcely  an  eleetr'cal  manufacturing  company 
in  this  country  earnuig  an  adequ.ate  profit.  It  is  rlitJ.,ult  to  explain  all 
the  reasons  which  liave  brought  about  this  lamentabl"'state  of  things. 
Om-  icasoii.  no  doubt,  is  that  the  ecoiioniii-  conditions  of  this  country  are 
and  have  been  fcr  some  years  doniinated  by  a  general  tiesire  or  necessity 
for  iinflue  cheapness  of  all  commodities  and  services,  and  the  condition 
of  the  electrical  industry  in  this  country  affords  aveiy  good  example  of 
what  this  econonde  ]ioliey  is  costing  the  country.  Still,  in  spite  of  the 
fact  that  prices  are  dei^ressed  and  iinremunerative,  owing  to  the  eom- 
petitioii  of  foreign  countries  which  close  their  own  markets  against  us, 
liut  whic'i  .are  able  to  compete  sucee.ssfnlly  in  other  markets  by  reason  of 
theii-  own  large  and  prolit;ible  liome  trade,  our  iiiaiiufaeti.irers.  with  a 
courage  -ind  ten.-icity  most  creditafile  to  tb.eni.  do  not  abandon  the 
struggle,  but  work  on  >\ith  the  smallest  margin  (pf  profit — and  even  at  a 
loss — in  the  hope  of  better  times.  This  is  the  ease  with  thi'  I'rusb  Com- 
pany. I  believe,  however,  iniblic  opinion  is  beginning  to  take  an  interest 
in  the  problems  with  whii  h  we  have  to  deal,  and  that  a  certain  sympathy 
for  our  sorel.v  tried  industry  is  growing  up  alongside  a  feeling  that  it  has 
not  had  a  fair  |>1 1.\ . 

The  chairman  then  proposed  the  ado]Uion  i;l  the  re|iort  and  accounts, 
and 

.Mr.  H.  O.  ARNOLD-I'OK.STKR,  in  .seconding  the  resolution,  said: 
We  have  in  the  British  Electric  Traction  Co.  a  genuine  business  concern, 
operating  on  a  vast  scale,  and  dealing  in  the  most  direct  fashion  with  one 
of  the  vital  industrie.-  of  this  coiintiy.  The  business  is  real ;  taken  as  a 
whole,  the  business  is  growing,  and  is  undoubtedly  destined  to  grow 
(applause).     This  great   business  is  conducted  with  the  highest  profes- 


472 


THE  ELECTRICIAN,  JUf.Y  3,  1908. 


siona!  skill,  and  with  the  aid  of  the  most  skilful  experienced  techniral 
adviser's.  During  the  past  year  much  has  been  done  by  the  ere  ition  of  the 
Briti.-ili  Electric  Traction  I'ederotion  to  make  the  working  of  the  various 
subsitliirv  coni]>anies  econontical  and  efticient.  to  prevent  ovcrlapi"ting. 
and  to  enable  the  companies  to  make  their  purchases  on  the  best  terms 
and  under  the  most  advantageous  conditions.  But.  while  the  business 
is  .sound  and  genuine,  it  is  being  conducted  under  great  and  crowing 
dilKcuIties.  In  the  first  place,  there  is  the  lamentable  and  disastrtais 
legislation  which  Parliament  imposed  upon  all  electrical  enterprises 
when  the  uidustrv  was.  so  to  speak,  in  its  infancy.  1*  is  difficult  to  over- 
rate the  mischief  which  has  been  done  by  these  crude  and  ill-considered 
Acts  of  Parliament,  which  seem  to  have  been  designed  for  the  sole  pur- 
pose of  crippling  industry.  Then,  from  year  to  year,  we  have  had  to 
meet  in  growing  measure  the  competition  of  rate-sujiported  enterprises 
(hear.  hear).  Competition  of  this  kind,  iu  which  one  of  the  competitors 
in  the  long  run  is  sujiported  by  unlimited  contributions  from  the  public 
purse,  is  not  to  the  advantage  of  private  enterprise,  and  the  forcing  down 
of  fares  to  an  unremnnerativc  figure — a  jiraetice  which  can  be  adopted 
at  will  by  a  public  body — cannot  be  folk^wed  without  very  serious  con- 
sequences by  a  public  company  (hear,  hear).  I  am  glad  to  think,  how- 
ever, that  on  this  question  of  fares  we  seem  to  be  approaching  a  more 
rational  period,  and  that  there  is  a  tendency  on  the  part  of  sensible  men 
to  realise  and  give  effect  to  th<"  rather  obvious  principle  that  to  conduct 
busines.s  at  a  loss  is  an  absurditv.  and  that  where  fares  have  been  cut 
down  to  a  ])oint  to  which  every  journey  involves  a  loss,  the  time  has  come 
for  readjnstine  those  fares  (applause).  This  condition  of  affairs  has 
natural  and  inevitable  consci|ucnces.  Not  only  is  the  reveniie  earning 
)iower  of  the  com)iany.  or  rath.er  the  ]iowcr  ot  earning  )>rofits,  but  the 
financial  position  is  affected.  It  is  very  dithcult  to  put  a  precise  value 
npon  the  vast  number  of  securities  held  by  the  company.  Many  of  them 
are  not  quoted,  and  cannot  be  quoted.  iSome  of  them  represent  concerns 
which,  being  in  their  infancj'.  are  naturally  not  remunerative,  but  are, 
nevertheless,  fully  equ.il  1o  the  value  at  which  they  stand  in  the  books. 
Others,  and  much  older  concerns,  there  ar?  whose  securities  undoubtedly 
have  greatly  depreciated.  In  view  of  these  facts  only  one  policy  is 
possible,  a  |iolicv  which  shall  have  tor  its  principal  object  the  restoration 
of  the  full  credit  of  the  company.  It  has  therefore  been  decided  to  hold 
over  the  jiayment  of  the  interim  dividend  on  the  prelerence  shares,  and 
to  reduce  the  ]>ayment  for  the  year  fronj  t'l  to  3  per  cent.  Ibis  enables 
ti«  Ui  carry  forward  tS'j.OOO  and  to  add  £3.">,000  to  the  reserve.  Dividends 
ought  not  to  be  withheld  altogether  unless  their  retention  is  absolutely 
necessary  to  the  safety  of  the  company.  1  do  not  think  that  necessity 
exists  at  the  present  nioment.  so  far  as  «e  are  concerned,  prox  ided  it  be 
clearly  understood  that,  until  the  situation  is  re-established,  the  policy 
which  has  now  been  inaugurated  must  be  continued,  and  may  have  to  be 
extended.  You  will  find  in  the  body  of  the  report  the  cleaiest  evidence 
that  tho  directors  have  realised  what  arc  the  diflicidtics  they  have  to  face. 
and  the  report  of  the  auditor  confirn^s  and  strengthens  the  conclusions 
arrived  at  by  the  bo-rd.  It  is  absolutely  true,  as  stated  in  the  report. 
that  what  may  be  ca'led  the  purely  financial  position  of  the  company  is 
very  strong.  Its  liabilities  are  triHiiig  ;  its  revenues  large;  its  liquid 
assets  ample  and  available.  The  last  year  has  been,  as  you  know,  a  very 
bad  one  for  new  enterprises,  I  do  m.t  think  those  conditions  will  con- 
tinue. We  arc  well  qualified  to  fake  advantage  of  such  opportunitie.--  as 
occur.  We  have  command  of  the  almost  unrivalled  experience  and 
professional  and  technical  acrompli'bnients  of  our  managing  directors 
and  stafi-.  We  can  lay  our  hands  on  money  which  only  awaits  o|)por. 
tunity  for  profitable  u.s».  I  trust,  therefore,  Ihat  the  shareholders  will 
give  their  full  yup|.ort  to  the  policy  which  has  Ix-en  oiitliu'-d  by  the  ch  lir- 
man  on  behalf  of  the  board. 

Mr.CHOFI'  said  he  thought  the  greater  number  of  the  sharclu>ldcrs 
would  endorse  the  policy  foreshadowed.  The  credit  of  the  coni|iany  has 
been  to  some  extent  depreciated,  owing  to  a  variety  of  circumstaiucs, 
aufl  there  was  need  for  restoring  this  credit, 

Mr.  I.KA  SNUTII  said  he  would  have  liked  the  question  of  fares  to 
have  been  referred  to.  It  was  ridiculous  that  they  should  be  carrying 
people  iu  some  places  at  iniremuiierative  fares. 

.\ir.  I'.AHKKR  sjiid  he  thought  the  chairman  was  justilied  in  describing 
the  financial  position  of  the  'omiiauy  a«  a  strong  one.  but  (here  was  one 
serious  grumble  he  wLshed  to  make  Itcfi-rence  had  bern  made  to  the 
price  of  the  company's  .securities — the  present  prices.  He  l)elieved  that 
was  due  lo  the  fact  that  there  was  not  yet  lomplele  confidence  in  the 
finant  iai  poliiy  of  llic  company  from  the  point  of  view  of  outsiders. 
I'eo|ile  who  come  in  and  took  an  interest  iu  the  com[ianv  wanted  to  be 
convinced  not  only  of  the  assel.s,  hut  of  the  financial  policy.  'I  his  •  om- 
pany  was  now  really  an  investment  company.  It  was  said  Ihat  tluv 
eould  nol  value  their  asMcti  because  thov  an-  in  a  transition  state,  souu' 
of  thctu  Hut  suiely  there  was  som-  nielhod  by  which  it  could  he  done. 
Klectri<al  inveslnienCs  were  marie  on  a  fi  per  o'nl.  basis,  and  the  suggey. 
Ii<m  he  maile  was  thai  the  board  should  eonsiilcr  what  the  depreciation 
of  Iheir  investments  was  al  the  piis.nt  numwnt  ami  try  to  deal  with  il 
in  "ome  way.  !!<■  -"Ugt'cst^'d  it  should  be  ilone  by  a  re'onstrucliou  of  the 
share  capital  on  terms  which  would  Ix'  equitable  lo  both  i  lass<  s  ol  share- 
holders. 

A  .SHAKKHOI.DER  thought  it  wiw  premature  to  talk  nboul  recim- 
Ktruclion  of  capital.  Their  a.ssels  were  improving,  nnil  Ihey  had  nuiny 
fuset"  'vhieh.  "landiiu"  in  our  books  ut  a  million  and  nhcif,  wruiid  show  a 
good  return  in  the  future. 

The  (  M.MIi M.W.  in  reply,  Hnid  wcftreally  npprei  iale  the  kindly  spirit 
in  whi'li  sliar*'liolders  present  have  npprr'Jtched  the  consideration  ol  *tur 
povilinu.  Thcie  hi\e  )>ecii  grciitei'  disitppoinl ments.  rio  doubt,  jind  no 
one  hit-s  been  more  disappoiiile<l  than  Ihe  direitorH  Iheniselves  ;  but  we 
have  tohl  yon  how  we  slniid  and  what  onr  po«ition  in,  what  our  hopen  and 


aspirations  are.  We  have  worked  very  hard  in  the  past,  and  will  con- 
tinue to  do  so,  and  we  shall  exercise  such  judgment  and  intelligenc  as 
we  can  in  the  interests  of  the  conqi.my.  .Mr.  ParK'cr  his  advoi:ited  the 
unification  of  our  share?.  That,  withoiu  being  exactly  a  policy  of  desp.iir. 
appears  to  me  entirely  to  prejudge  the  position  and  future  of  t!ie  com- 
pany. We  are  continually  writing  down.  We  have  taken,  as  you  know, 
money  this  year  for  writing  down  considerably  the  deliciencv  in  the  value 
of  oiu-  as.sets.  We  shall  continue  that  policy,  and  I  do  not  consider  that 
the  situation  is  at  all  so  disheartening  as  might  be  mferred  from  a  practical 
reconstruction  of  the  company.  It  would  have  the  worst  possible  elVeet 
on  our  credit,  and  I  do  not  think  s\uh  a  step  is  wairantcd  by  the  circ\ini- 
stances  of  the  case  (hear.  hear).  .As  to  fares.  This  is  a  n)atter  which  is 
constantly  before  us.  The  fact  is  that  changes  can  only  be  introduced 
very  cautiously,  very  prudently,  particularly  in  places  where  ihere  i.s  not 
much  opposition,  and  where  upon  several  occasions  we  have  been  prac- 
ticalU'  boycotted  when  we  have  made  attempts  to  raise  the  fares.  This 
is  a  matter  requiring  very  delicate  handling.  Another  improvement 
we  are  gradually  introducing,  and  from  which  I  expect  great  things,  i^ 
the  transfer  of  parcels. 

The  resolution  was  then  carried  imanimouslv. 


Globe  Telegraph  and  Trust  Co.  (Ltd.) 

The  35th  ordinary  general  meeting  wa.s  held  on  Tuesday,  under  ih  • 
presidency  of  the  Marquis  ot  T\MiF.i>i\\i.r.,  K.T. 

The  ."^KCPET ARY  (.\!r.  Sidney  CoUett)  read  the  notice  convening  the 
meeting  and  the  auditors"  report. 

The  CHAIRMAN  said  :  It  would  be  a  little  misleading  to  compare  thr 
actual  receipts  of  this  year  witb  those  of  last,  because,  as  you  will  remem- 
ber, I  explained  ».mr  aecoiuits  on  that  occasion  covered  a  period  of  13 
months.  Our  receipts  for  the  past  financial  year,  after  deducting 
expenses,  amounted  to  £2I0,29o.  Three  quarterly  interim  dividends  of 
2s.  each  have  already  been  jiaid  on  the  ordin^o•y  shares  and  the  fixed 
dividends  on  the  t>  per  cent,  preference  shares.  These  dividends  have 
abserbed  £131,770.  and  we  now  recommend  paynent  of  a  final  divid''nd 
fin  the  ordinary  shares  of  5s.  9d.  per  share  net,  m.-iking  a  total  for  the 
year  of  o"^  per  cent.,  the  largest  disvribution  m.-nle  in  any  year  to  our  ordi- 
nary shareholders.  This,  with  the  final  |,a;)ment  of  os.  on  the  preference 
shares,  absorbs  <!77,SS,").  leaving  £27.201)  to  be  carried  forward.  It  will 
be  seen  from  the  accounts  that  we  have  received  improved  dividends 
from  some  of  the  coucpanies  in  which  our  I'aoital  is  invested,  and  in  only 
one  case  a  dimiiiished  dividend,  \Vc  have  received  from  our  iiive.-itment 
in  the  Anelo-.\merican  Telegra]>h  Co.  the  same  rate  of  dividend  as  for- 
merly :  from  the  (.entral  and  South  Ameri'au  Telegraph  Co.  we  have 
received  this  year  ',.'12  bonus  shires,  which  has  increased  our  income  by 
over  f  l.OtX) ;  from  the  Cuba  Submarine  1'elegr  iph  Co.  we  have  received 
ail  increised  dividend  :  from  the  F.astern  and  the  Indo-Kuropean  T'om- 
panics  the  same  rate  of  divii'end  as  in  former  years  ;  and  from  the  Tele- 
graph Construe  tion  and  Maintenance  Co.  we  have  received  an  ineie.a.sed 
dividend  representing  £1,100  on  our  investment.  Fion'.  the  Western 
Union  Telegraph  Co..  however,  we  have  to  rcjiort  a  decrca.se  in  the  divi- 
dend received,  due.  no  doubt,  to  the  elTccts  of  th"  recent  telegra|ih  strike 
as  well  ,as  lo  the  dei)re.s.sion  in  business  which  still  prevails  in  the  Initetl 
.^tates.  I  noiv  move  Ihe  arlopliori  of  the  report  and  aecoiint-s  for  the 
year  to  May  31st  and  the  declaration  of  the  dividends  therein  set  out. 

Sir  .lAMKS  PK.VDEK.  Bart.,  secondeil  the  motion,  which  was  carried 
unanimously. 

'I  lie  retiring  direetoi.  Sir  .lobn  Wolle  Bairv.  K.C.I'.,  was  then  iv- 
elecled,  as  v.cie  Ihe  retiring  auditors,  Messrs.  I'eKutle,  I'lender.  Crill'lhs 
!<;  Co.  ami  Mr.  .loliu  .Xewton. 

.\  cordial  vote  of  thanks  to  the  Chairman  and  I'ireclors  wa.s  carried 
uuanimouslv,  and  (he  proceedings  term'nated. 


Buenos  Ayres  Grand  National  Tramways  Co.  (Ltd.) 

The  annual   general    meeting  wa.s  held  on  Friday  lust.     Sir  Irvinc. 
CoiKTKN.w  presided. 

Mr.  FOKTESC'UK  THUKSRY  (the  secretary)  read  the  notice  con- 
vening the  nieeting,  .ami  also  the  report  of  the  auditors. 

TheCHAIRM.AN  then  sjiiil:  (;entleineu,  1  think  you  will  consider  the 
nccounts  for  tho  year,  under  the  transition  circumstances  that  prevail 
to  be  satisfactory.  Share  and  loan  capital  remains  the  .same  a.s  bust  year, 
except  that  the  conversion  stock  has  been  inerea.sed  by  £100,000,  thus 
completing  Ihe  issue  of  the  £600,000  authorised  for  electrification  pur- 
[Kises  under  the  resolutions  of  March,  1E04  The  i.roceedsof  ibis  stock 
and  the  £3OO,CO0  conversion  slock  of  Ihe  Rueiios  .Ayres  New  Tramways 
Co.,  along  with  the  nddilional  ninouul  of  £109,250  on  lo.iu  account, 
have  been  ex|K!iided  on  the  eleetrificatiiui  works  of  the  joint  system. 
During  Ihe  imisI  year  the  sum  of  £207,577  h,a.s  been  s|ieiitou  construc- 
tion and  crpiipmeut  in  Hueuos  Ayrcs  and  London,  This  amount  is 
about  £59,030  short  of  the  previous  yoiir'8  exiHUidilure,  as  owing  to 
tho  stringency  cxperieneeil  in  tho  money  mnrkel  a  few  moiillis 
ago  it  was  dceined  expedient  l<)  temporarily  curtail  tlie  cni- 
struction  works,  Taking  now  the  revenue  slateiueiil,  tho  ro- 
.sult,M  show  a  very  marked  improvement  upin  those  of  the  pre- 
vious year.  The  tiallics  include  an  amount  of  £2,100,  representing 
the  reccipln  from  a  small  pro|K)rlioii  of  horse  tiiitlic,  during,  siiy, 
the  two  monllis  April  and  May,  before  its  final  suppression,  but  as 
the  fiuni  was  rather  more  than  eounterbalanceil  by  the  iiiaiulenaneo  of 
horses  and  hariieK.H  ex|«»n»es,  At.,  amounting  lo  £3,,'i60.  for  eoinpara 
live  purposes  wo  may  fairly  lake  the  figure."  appearing  in  the  leveiiuo 
account  as  repicHeiii  iug  the  result  of  the  first  year's  woi  king  under 
electric  traction.  The  gross  reeeipts  of  llie  joint  .systeni  for  Ihe  year 
ainouiil  to  £380,969,  an  increase  of  £59,713  over  last  ycaiV  ligiires,  or 
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)  18'S8  |)erceiit.  During'  tlie  lust  12  months 44,380,221  passengers  were 
■  ■^rieft,  l>eing  8,505,319  more  than  durinj;  1905-7,  and  the  car  mileage 
inloil  to  7,767,008  miles,  an  increase  of  752,009  miles,  or,  say, 
.!  |>er  cent.  Taking  the  working  expenses,  exclusive  of  the  small 
I  iiuiount  of  coal  anrl  cargo  traffic,  the  increase  is  £23,520,  or  1077 
!  per  cent,  over  the  previous  year.  Putting  the  items  along.«iilo  the 
tigures  for  1906-7  you  will  oli.serve  that  the  maintenance  cost  of  biiikl- 
inps,  plant,  permanent  way  and  cars  is  ahout  the  same  as  last  year, 
iiod  that  consopieut  on  the  suppression  of  the  horse  tratlic  the  items 
representing  the  maintenance  of  hor.ses  and  harness  have  dropped 
froui  £10,797  to  £3,267.  The  pruicipal  increases  are :  General 
tratlic  exiienscs  and  wages,  &c.,  of  £18,879.  A  large  proportion 
of  this  amount  is  accounte<i  for  by  the  increased  wages  hill.  The 
ta.xes  and  otlicial  imposts  are  £4,737  more.  The  principal  item 
hero  is  the  municipal  6  per  cent,  tax  on  the  gross  receipts,  the 
amount  of  which  will,  of  course,  fluctuate  with  the  traffics.  As 
to  the  puivhase  of  current,  the  increase  has  been  £12,790,  but  against 
this  has  to  be  put  the  increase  of  1072  per  cent,  in  the  car  mileage. 
The  {)ercentage  of  working  expenses  to  the  gross  receipts  is  63'55  per 
cent.  Last  year  the  figures  were  68'60,  a  reduction  of,  say,  5  per 
cent.,  which  is  extremelj'  satisfactory.  This  Company's  proportion 
of  the  pooled  receipts  of  the  joint  system  for  the  year  amounts  to 
£91,447,  as  compared  with  £68,406  for  the  preceding  12  months,  an 
increase  of  33  68  per  cent.  The  total  luimber  of  miles  constructed  for 
cleetric  traction  to  the  end  of  March,  1908,  is  86-82  miles.  There  are 
still  to  be  constructed  2496  miles,  making  11178  miles.  Of  the  above 
36'82  there  are  4'97  miles  not  yet  operated.  As  regards  the  future,  I  re- 
gret that  I  must  sound  a  note  of  warning  .against  exaggerated  expecta- 
tions. The  tratlics  of  the  sjstem  ,as  a  whole  continue  to  show  increases 
month  by  month  as  compared  with  the  previous  year,  but  a  new  and 
active  competition  on  the  part  of  a  rival  line  is  ati'ecting  certain  of  our  ser- 
vices. The  effect  of  this  competition  is  that  the  services  show  a  decrease 
as  comp;ired  with  last  year,  and  consequently  the  growth  of  traffic  on  the 
system  as  a  whole  is  n-^t  so  rapid  as  we  had  every  reason  to  expect.  It  is, 
however,  too  soon  to  form  a  definite  idea  of  what  the  effect  will  be  upon 
the  current  financial  year,  but  I  fear  that  it  will  tend  to  postpone  the  time 
when  we  shall  be  in  a  position  to  pay  a  dividend  on  the  ordinary  shares. 
I  now  move  the  adoption  of  the  report  and  accounts  and  the  payment 
of  the  dividend  set  out  therein. 

Dr.  VV.  H.  HARRIS  seconded  the  motion,  which  was  carried 
tinaniinously. 

The  retiring  directors  and  auditors  were  then  re-elected,  and  the 
proceedings  terminated  '.\ith  a  \ote  of  thanks  to  the  directors  and 
management. 

India  Rubber,  Gutta  Percha  &  Telegraph  Works 

Co.  (Ltd.) 

The  half-yearly  general  meeting  was  held  on  Tuesday.  Major 
U.iKwiN  presided. 

The  .SECRETARY  (Mr.  A.  P.  Crouch)  read  the  notice  calling  the 
meeting. 

The  CHAIRMA>f ,  after  feelingly  referring  to  the  death  of  the  com- 
pany's legal  adviser,  Mr.  Stirling,  which  took  place  in  April,  said: 
Our  late  chairman,  Mr.  Marsham,  is  uualile  to  be  present  to-day,  on 
account,  I  fear,  of  severe  illness.  This  is  not  an  ordinary  meetmg, 
when  your  board  puts  before  you  the  report  and  accounts  for  the 
12  months'  tr.ading,  but  is  the  half-j'carly  assembly,  when  a  few 
remarks  are  made  from  the  chair  on  the  business  done  or  in  prospect, 
and  any  other  statement  the  board  may  desire  to  make  to  the  share- 
holders. The  only  business  to  be  transacted  is  to  obtain  your 
sanction  to  the  payment  of  the  interim  dividend  which  the  board  may 
recommend.  The  proposal  on  this  occasion  is  the  same  as  that  which 
has  been  made  for  very  many,  probably  30,  years.  The  board  has  no 
hesitation  in  making  this  recommendation.  Although  we  have  no 
definite  knowledge  on  which  to  base  our  opinion,  because  no  stock  is 
taken  at  this  period  of  the  year,  there  is  sufficient  general  information 
at  our  disposal  to  enable  us,  with  our  experience,  to  judge  the  divi- 
dend proposed  has  more  than  been  earned  and  can  be  paid.  I  am  glad 
to  say  that  the  high  [irices  of  raw  material,  to  which  I  have  referred 
on  many  occasions  during  the  last  four  or  five  years,  have  .shown  de- 
cided .symptoms  of  a  permanent  lowering,  although  since  the  begin- 
ning of  our  financial  \ear  there  have  been  ups  and  downs,  and  even  at 
the  present  moment  a  .slight  stirt'eiiing  is  taking  place.  Comjjetition 
in  our  different  lines  does  not  show  much  sign  of  being  le-'s  keen, 
although  there  has  been  some  indication  of  a  tendency  in  this  direc- 
tion. 1  now  move  that  the  distribution  of  an  interim  dividend  of  2.2 
per  cent,  or  5s.  per  share  (tax  tree),  on  the  2nd  prox.  be  a£)prove<l. 

Lieut.-Col.  .I.^RVISsecondedthemotion,  which  was  carried  nem.  con. 

At  an  extraordinary  meeting  which  followed. 

The  CHAIRMAN,  in  projMsing  the  adoption  of  a  resolution  increas- 
ing the  capital  of  the  company  by  £250,000  as  and  when  the  directors 
may  decide,  .said  the  company's  business  had  increased  tenfold,  and 
the  additional  capital  was  required  to  enable  them  to  cope  with  the 
iuorea,sed  demand  for  the  company's  manufactures.  It  was  the  pre- 
sent intention  of  the  board  that  the  ordinary  shareholder  shall  have 
the  option  of  taking  up  or  renouncing  his  pro  rata  share  of  the  issue 
which  would  be  made  if  the  shareholders  approved  the  proposed 
increase. 

Mr.  MOORE  seconded  the  motion,  which  was  carried  by  the  neces 
sary  two-thirds  majority  and  the  proceedings  terminated. 


CHADBDRNS  (SHIP)   TELEOEAPH  CO.   (LTD.)— For   the   year  ended 
March  31  the  balance  at  credit  of  profit  and  less  was  £10,934.  6s.  2d. 


After  payment  of  certain  charges  for  management,  depreciation,  &c., 
£10,086.  14s.  9d.  remains.  The  preference  dividend  and  an  interim 
dividenfl  of  8  per  cen  ,.  on  the  ordinary  stock  have  been  paid,  leaving 
£4,086.  14s,  9d.  The  directors  now  propose  a  final  dividend  on  the 
ordinary  shares  at  the  rate  of  8  per  cent,  (less  taxi  for  the  half-year  to 
March  31,  Tuaking  8  per  cent,  for  the  year.  £1,686.  14s.  9d.  is  carried 
forwar<l.  Whilst  the  volume  of  work  execute<l  during  the  year  has 
been  in  excess  of  that  of  any  similar  period,  profits  haw:  not  been  as 
satisfactory,  owing  to  ri.se  in  prices  of  material,  the  unrcmunerative 
character  of  certain  classes  of  the  business,  &c. 

INDIAN  ELECTRIC  SOPPLY  &  TRACTION  CO.  (LTD.)— The  report  for 
1907  states  that  capital  expenditure  has  been  in  excess  of  the  estimates, 
[lartly  owing  to  the  plague,  which  delayeil  completion  of  the  works, 
and  |)artly  because  revenue  has  not  come  in  to  meet  the  debenture 
interest  so  soon  as  Mas  exi>ected.  It  will  be  necessary  in  the  early 
part  of  next  year  to  raise  further  capital  to  pay  off  indebtedness  in- 
curred and  to  provide  for  extensions  of  mains.  Cawnpore  is  the  first 
city  in  the  interior  of  India  in  which  a  tramway  and  electric  lighting 
have  been  installed,  and  it  is  a|)parent  that  the  natives  are  not  so 
ready  as  those  of  the  Presidency  towns  to  make  use  of  the  facilities 
offered.  Nevertheless  there  is  an  increasing  desire  on  their  part  to 
take  current  for  both  lighting  and  power.  The  result  of  the  first 
half-year's  working  has  been  a  loss  of  £6.681.  16.s.  3d.,  including  pay- 
ment of  interest  on  construction  debenture  stock  amounting  to  £3,750. 
The  working  loss  is  mainly  due  to  the  tramway,  the  returns  from  which 
have  fallen  far  short  of  expectations,  partly  due  to  the  drought,  which 
occasioned  a  se  ere  famine,  and  deijressed  trade  in  the  United  Pro- 
vinces. The  supply  side  of  the  undertaking  is  more  promising.  At 
present  the  ecpiivalent  of  over  8,000  8  c.p.  lamps  is  connected  to  the 
mains,  and  this  number  is  in  course  of  being  considerably  augmented. 
Several  of  the  principal  streets  in  the  city  and  one  large  grain  market 
have  recently  been  lighted  from  the  company's  mains,  and  the  native 
shopkeepers  are  besrinning  to  take  an  interest  in  both  lighting  and  fans. 

JOHNSON-LUNDELL  ELECTRIC  TRACTION  CO.  (LTD.)— At  a  meeting 
on  Tuesday  it  was  reported  that  for  the  21  montlis  to  May  30  there  was 
a  balance  at  debit  of  profit  and  loss  account  of  £55,855.  The  directors' 
report  states  that  the  funds  are  being  conserved  in  order  to  keep  alive 
the  patents  until  a  more  favourable  time,  and  that  arrangements  are 
being  made  with  the  principal  proinoters  whereby  effect  will  be  given 
to  their  offer  to  make  good  to  the  shareholders  the  profit  made  by 
them  in  the  promotion.  The  meeting-  was  adjourned  to  enable  these 
arrangements  to  be  completed. 

NEW  GENERAL  TRACTION  CO.  (LTD.)— At  the  meeting  on  Tuesday  the 
directors  reported  that  for  the  year  ended  March  31  the  revenue  was 
£18,892.  13s.,  against  £14,767.  18s.  lOd.  in  the  previous  year.  General 
expen.ses  were  £1?,508.  19s.  Id.,  against  £2,482.  18s.  7d.  in  1907.  After 
payin<;  debenture  interest  (£13,200),  and  interest  on  loans,  &c. 
£3,292. 13s.l0d. ,  against£l  ,836.5s.  5d. )  there  was  a  |)rofit  of  £264  9s.8d., 
reducing  the  balance  loss  previously  shown  to  £26,519.19s.4d.  The  Coven- 
try system  had  shown  satisfactory  results,  enabling  that  companj',  be- 
sides paying  an  increased  dividend,  to  reduce  its  indebtedness  to  this 
compan}'  by  £4,000.  Norwich  tramway  traffic  returns  were  disap- 
pointing. Returns  from  the  Douglas  property  have  again  been  satis- 
factory. The  chairman  (Baron  Emile  d'Erlanger)  said  there  had  been 
an  increase  of  about  £4,000  in  receipts  from  the  securities  held  in  sub- 
sidiary companies.  They  had  maae  a  profit  of  £913  by  way  of  com- 
mission on  the  new  contract  at  Coventry.  They  were  now  really  a 
trust  company  holding  securities  in  different  undertixkings — the 
Coventry,  the  Norwich,  the  Douglas  Southern  Electric  Tramways  and 
the  Philadelphia  Street  Railway  undertaking.  The  Coventry  Co.  had 
given  every  satisfaction  during  the  last  two  years,  and  had  not  only 
shown  a  large  increase  in  receipts,  but  had  yielded  a  very  handsome 
return  upon  the  capital  invested.  He  was  unable  to  say  as  much  in 
regard  to  Norwich,  which  were  very  disappointing  in  their  results. 
Instead  of  showing  an  improvement  in  receipts  they  from  year  to  year 
showed  a  diminution,  and  all  that  they  could  do  was  to  cut  down  ex- 
penses to  the  lowest  possible  point.  The  Douglas  Southern  was  giving 
a  steady  return,  and  the  Philadelphia  undertaking,  in  which  they  had 
such  a  large  sum  monetary  at  stake,  was  fulfilling  all  its  obligations 
under  the  lease. 

OSWESTRY    ELECTRIC    LIGHTINO    jc    POWER    CO.    (LTD.)— At    the 

recent  meeting  the  directors  re|jorted  that  the  available  balance  was 
£537,  and  recommended  a  dividend  at  the  rate  of  4  per  cent,  for  the 
year.  The  question  of  audit  was  deferred,  the  auditor  (  Mr.  Bray  no) 
having  tendered  his  resignation  and  suggested  that  as  the  accounts 
were  also  audited  by  the  Board  of  Trade  auditor  it  would  mean  a 
saving  if  they  <lecided  to  accept  the  Board  of  Trade  certificate. 

J.  G.  WHITE  &  CO.  (LTD.)  — At  the  meeting  on  Monday  the  chair- 
m,an  (Mr.  .1.  G.  White)  said  that  congratulations  were  offered  to  share- 
holders upon  what  hail  proved  another  successful  year's  trading.  The 
difficulties  arising  from  stringencies  in  the  money  and  securities  mar- 
kets, and  the  severe  comjietilion  existing  in  all  branches  of  trade,  had 
been  very  great  ;  but  those  difficulties  had  been  satisfactorily  met. 
Investments  aggregated  a  higher  total  than  last  year,  owing  to  addi- 
tional securities  having  been  acquired  ;  but  since  the  date  of  the 
balance-sheet  the  figure  had  been  reduced  by  sales  at  a  substantial 
profit  of  securities  valued  in  the  balance-sheet  at  £24,752.  In  conse- 
quence, the  present  book  value  of  securities  owned  was  less  than  the 
figures  shown  in  last  year's  balance-sheet.  After  deducting  dividends 
and  bonus  paid  and  recommended  in  the  report,  amounting  to  8  per 
cent,  on  all  classes  of  shares  for  the  year,  the  company's  reserve  fund 
would  stand  at  £80,000,  in  addition  to  further  accumulated  profit* 
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c:uiiecl  forward  of  £16,249,  or  total  accumulated  profits  of  £96,249. 
The  directors  believed  that  the  investments  had  been  valued  on  a 
thoroughlj-  conservative  basis.  They  vould  not  be  willing  to  sell  the 
entire  lot  of  securities  owned  by  the  company  at  their  present  book 
value.  It  «as  also  believed  that  ample  provision  had  been  made  for 
bad  debts  or  possible  contingent  liabilities.  Careful  attention  .was 
given  to  the  development  of  the  properties  in  which  the  company  was 
interested,  with  the  general  result  that  the  average  yield  in  interest 
and  dividends  during  the  year  was  equal  to  6i  percent,  on  the  average 
valuation  of  the  securities  owned.  The  whole  of  the  securities  were 
unpledged,  and  would  be  available  for  borrowing  purposes  should  the 
needs  of  the  companj'  at  any  time  require  it.  Ample  provision  had 
been  made  for  depreciation,  and  the  fourth  item  on  the  list  of  assets 
was  conservative,  plant  and  tools  appearing  at  only  about  25  per  cent, 
of  their  cost.  The  item  "  purclifise  of  business  "  remained  as  in  former 
j'ears,  but  that  was  less  than  half  the  reserve  fund  and  profits  carried 
forward  after  providing  the  years  dividends.  Regarding  the  future, 
he  was  pleased  to  be  able  to  fay  that  the  business  in  hand  was  sufficient 
to  ensure  thoroughly  satisfactory  profits  for  the  cuiTent  year,  and 
negotiations  for  other  important  business  were  progressing  favour- 
abl3'.  The  report  and  accounts  for  the  year  to  Feb.  29,  1908,  were 
adopted  :  a  di\  idend  at  the  rate  of  6  per  cent,  per  annum  on  the  cumu- 
)ati\e  preferred  shares  for  the  half-year  to  Feb.  29,  and  a  dividend  of 
6  per  cent,  per  annum  oii  the  ordinar}'  shares  for  the  year  to  Feb.  29, 
1908,  together  with  a  bonus  of  2  per  cent.,vere  declared,  making 
a  distribution  of  8  per  cent,  for  the  year. 


NEW  COMPANIES,   STATDTORY  RETURNS, 
MORTGAGES  AND  CHARGES. 


NEW  COMPANIES. 

BAUXITE  REFINING  CO.  (LTD.)  (98,531.)— Reg.  June  27,  capital 
£100,000  in  £1  shares,  fi  carry  on  the  business  of  manufacturers  of 
and  dealers  in  alumina  or  other  materials  or  ingredients  used  in  the 
production  of  aluminium,  owners  of  mines  and  minerals,  winners  and 
workers  of  mineral  substances,  &c.  First  directors,  Hon.  Sir  James 
Sivewright.  K.C.M.G.,  J.  E.  Davidson  and  R.  S.  Portheim.  Reg. 
office,  Pandonbnilding,  Newcastle-on-Tyne. 

BROWN  &  PARSONS  (LTD.)  (98,501.)— Reg.  June  25,  capital  £1,000 
in  £1  shares,  to  acquire  business  carrie<l  on  as  Brown  &  Parsons,  and 
to  carry  on  the  business  of  electrical  and  mechanical  engineers,  manu- 
facturers of  electrical  or  other  machinery,  accessories  and  instuments, 
&c.  First  directors,  F.  E.  Brown  (managing)  and  two  others  to  be  ap- 
pointed by  the  sub.scriVjers. 

CHISHOLM,  GRAY  &  CO.  (LTD.)  (98,465.) -Reg.  June  25,  capital 
£7,000  in  £1  shares,  to  acquire  the  business  carried  on  as  the  Chisholm 
Mfg.  Co.,  to  acquire  the  patents  granted  to  A.  Cripwell  for  improve- 
ments in  electric  switches,  portiere  rods,  &c.,  to  adopt  certain  agree- 
ments and  to  carry  on  the  business  of  brassfounders,  electricians, 
manufacturers  of  electrical  accessories,  appliances  and  machinery,  &c. 
First  directors,  O.  Chisholm  (managing)  and  R.  (iray.  Reg.  office. 
Providence  Works,  Fleet-street,  Birmingham. 

DODD  &  OULTON  LTD.)  (98.466.)— Reg.  June  23,  capital  £20,000  in 
£5  shares'(l,6C0  preference), to  acquire  the  busine.ss  carried  on  as  1  )oi'd  & 
Oulton,  and  to  carry  on  the  business  of  br.a.s.sfounders,  manufacturers 


of  and  dealers  in  electric  light  and  gas  fittings,  electrical  engineers, 

*c.     First  din  "    ~  "    '  ----- 

J.  B.  Kidwell. 


lectnc  lig 
•s,  G.  Oull 


ton,  W.  F.  B.  Oulton,  A.  N.  Oulton  and 


J.  P.  HALL  &  CO.  (LTD.)  (98,542.)-Reg.  June  27,  cajutal  £35,000  in 
£1  shares,  to  carry  (in  the  business  cpf  electrical  and  mechanical  cngi- 
netrs  and  macliinists,  maimfacturersof  electrical  and  other  apparatus 
.mil  .ip[)lianccs,  boiler  and  economiser  makers,  &c.  First  directors, 
J.  P.  Hall  and  A.  G.  Hall  (both  pcirnanoiit  t. 

STATaiGRY  RETURNS. 

BIRKDALE  DISTRICT  ELECTRIC  SUPPLY  CO.  (LTD.)— The  capital  in 
return  to  Atiril  28  I-  £30,000  in  £h  sliares,  idl  of  which  have  been  taken 
up  and  paid  for  in  full.      Mortg.igrs  and  charges,  £3,000. 

BRITISH  L.  M.ERICSSON  MFO.  CO.  (LTD.)  In  return  to  Mav  21  capital 
is  £200,000  in  £1  shares,  of  whi.h  ICO, 010  have  been  taken  up.  £1 
fier  share  hiis  been  called  upon  50,010  and  (?)  12s.  per  share  on  53,000 
£70.010  has  been  received.  £30,000  (12s.  [ler  share)  i.s  considered  a> 
paid  on  60,000.      Mortgages  and  charges  nil. 

BROMLEY  (KENT)  ELECTRIC  LIGHT  &  POWER  CO.  (LTD.)-R()turn  to 
April  20  givis  •■.ipil.il  .MS  £100,OCO  In  £5  .sli:u.,>,  of  which  15,000  have 
been  taken  up.  £75,000  has  been  receiveil.  Mortiraijes  and  charges, 
£70,000. 

CHISLEHUR8T  ELECTRIC  SUPPLY  CO.  (LTD.)-Tn  return  to  April  20 
cnpiliil  IS  £l.S,OO0in  £5  pilaris,  all  of  which  have  been  tJikcn  up  and 
pair!  for  in  full,      Mortg.igcs  and  chiirgcs,  £10,000. 

LANCASHIRE  DYNAMO  <c  MOTOR  CO.  LTD.)— Return  to  April  23 
gives  capital  as  £150,000  in  1,000  ordinary  and  500  preference  shares 
of  £100  each,  of  which  850  ordinary  atid  470  preference  have  been 
taken  ui>.  £100  per  share  has  been  called  up  ami  £132,000  haw  been 
received.  Mortgages  and  charges  at  date  of  return,  £55,500.  A 
further  £.500  debentures  were  issued  on  Juno  3. 1908.  and  an  .idditionnl 
£15,000  is  held  by  bank  at  security  for  pomible  overdraft. 


OKONITECO.  (LTD  )— Return  to  April  14  gives  capital  as  £120,000  in 
32,0C0  preference  and  16,000  ordinary  .shares  of  £2.  10s.  e.ach,  all  of 
which  have  been  taken  up.  £525  has  been  p.aid  on  100  ordinary  and 
110  preference  and  £119,475  is  considered  as  paid  on  the  remainder. 
Mortgages  and  charges,  £43,400  (but  of  these  £32,400  debentures  are 
in  hands  of  trustees  for  company,!. 

MORTaAGES  AND  CHARGES. 

SWITCHGEAR  CO.  (LTD.)— A  inortgage  and  modifying  deed,  dated 
June  5,  1908,  relating  to  an  issue  of  £3,000  debentures,  reg.  Aug.  24, 
1905,  charged  on  £3,000  second  debentures  issued  by  Cowans  Limited, 
has  been  registered.     Holders,  E.  A.  M   Bindloss  and  Mrs.  E.  Clarke. 


CITY  NOTES. 

MEMORANDA  (July  2).— Bank  rate  2i  per  cent,  (since  May  28,  1908) 
Price  of  silver,  24fj!d.— 24id.  per  oz.  Consols  87;,!— 87Jj  "for  money 
and  87\i -  88t^  account.  (Consols  Pay  Day,  Aug.  6  ;  Stock  and  Shares 
Continuation  Days,  .lulj-  13  and  28  ;  Ticket  Days,  July  14  and  29  ;  Pay 
Days,  Jul}-  15  and  30  ;  Mining  Share  carrj'-over  Da}',  July  10. 

Prices  of  MET.ti.s  (London). — Copper,  cash,  56,',, — "56|,l  ;  three 
months,  56J — 58.  Lead,  English,  13  ;  foreign,  12,| — 12|.  Spelter, 
foreign,  18-181.  Tin,  English,  124—125  ;  foreign,  cash,  123^- 124§, 
three  months,  125^ — 125§.  Iron,  Cleveland,  cash,  51/4  ;  three  months, 
49/7i-49;i0i.  

BRITISH  EMPIRE  TRUST  CO.  (LTD.)— Invitations  to  an  issue  at  par 
of  250,000  preferred  ordinary  shares  of  £1  in  the  above  company  have 
been  invited  during  the  week.  The  company,  which  was  incorporated 
in  1902,  was  established,  in  the  first  place,  to  facilitate  the  placing  of 
British  capital  in  desirable  colonial  investments,  and  to  protect  the  in- 
terests of  British  investors  by  acting  as  trustees.  Amongst  the  com- 
panies for  which  the  British  Empire  Trust  Co.  acts  as  trustee  may  be 
mentioned  the  British  C'olumliia  Electric  Railway  Co.,  the  Toronto 
Power  Co..  the  Shawinigan  Water  and  Power  Co.,  the  Vancouver 
Power  Co.,  and  the  Sao  Paulo  Tramway,  Light  and  Power  Co. 

BRUSH  ELECTRICAL  ENGINEERING  CO.  (LTD.)— E.xtraordinary  meet- 
ings are  to  be  held  on  7th  inst.  to  consider  resolutions  alteriniif  the 
value  of  the  existing  shares  from  £1.  6s.  8d.  to  £1  per  share  and  for 
dividing  the  74,268  unissued  £2  ordinary  shares  into  two  ordinary 
shares  of  £1  each. 

CALCUTTA  ELECTRIC  SUPPLY  CORPN.  (LTD.)  -The  number  of  units 
delivered  to  consumers  during  the  four  weeks  ended  April  24  were 
564,508,  compared  with  434,915  units  in  the  corresponding  period 
of  1907,  and  for  the  five  weeks  ended  May  29  the  figures  were  700,252 
in  1908  and  599.157  units  in  1907. 

EASTERN  TELEGRAPH  CO.  (LTD.) — This  company  announce  payment 
on  15th  inst.  of  a  dividend  at  i;he  rate  of  5J  per  cent,  per  annum  (less 
tax)  on  the  preference  stock  for  the  (juarter  end(>d  June  30  and  a  tirst 
quarterly  interim  dividend  of  Ij  percent,  on  the  ordinary  stock  (tax 
free)  in  respect  of  profits  for  the  year  ending  Dec.  31,  1908.  The  trans- 
fer books  will  be  closed  from  7th  to  14th  inst.  inclusive. 

E  ASTERN  EXTENSION  AH  STR  &LASLA  &  CHI  N A  TELEGRAPH  CO  ( LTD. )  - 

The  ilirectors  have  declared  an  interim  cliviilond  for  the  ijuarter  ended 
March  31  of  2s. 6d.  per  share  (tax  free),  payalile  15th  inst.  The  share 
register  will  be  closed  from  7th  to  14th  inst.  inclusive. 

ELECTRICAL  POWER  STORAGE  CO.  (LTD.)— The  directors  recommend 
a  dividend  of  5  per  cent,  on  the  ordinary  .shares  for  the  past  ye:ir. 

0.  C.  HAWKES  (LTD.)— The  directors  have  declared  an  interim  ordi- 
nary clividend  at  the  rate  of  5  per  cent,  for  the  half-ye.ar  to  June  30. 

NATIONAL  TELEPHONE  CO.  (LTD.'— The  directors  have  resolved  (sub- 
ject to  final  audit)  to  recummmd  the  following  iliviilends  for  the  half- 
year  ended  Juno  30  la.st,  after  payment  of  the  dividemls  on  the  prefe- 
rence shares  :  At  rate  of  6  per  cent,  per  annum  on  the  preferred  stock 
and  on  the  deferred  stock  (le-ss  tax),  carrying  £140,000  to  reserve  and 
about  £10,000  forward. 

NOTTINO  HILL  ELECTRIC  LIGHTING  CO.  (LTD.)— The  directors  an- 
nounce an  iiiliMim  di-^tribul  ion  at  lb.'  rale  of  6  per  cent,  and  a  bonus 
of  1  |ier  I'iMit.  (together  8s.  per  share)  on  the  preference  and  at  the  rate 
of  6  per  cent  (6s.  [)rr  share)  on  the  ordinary  sliMics  for  the  piisl  half  year. 

STOCK  EXCHANGE  NOTICES.— The  Stock  Kxchango  committee  have 
.ippointcil  .Inly  8  a  special  settling  day  in  and  have  ordered  to  be 
(piotcd  £250,000  5  per  cent,  tirst  mortgage  dcbenhiri'  stuck  ot  the 
Cninili/  nj  Durham  hflrilricil  I'mn  r  Diifriliiilioii  Co.  (/,^/. )and  have  al.so 
granted  quotations  to  10,000  additional  £10  fully  paid  onlinary  shares 
ol  the  same  company  and  a  further  issue  of  25,00J  tl  fully  Jiaid  7  per 
cent,  (aimulative  prcferenci^  shares  of  the  Soulli  Mi fmim/iliiii  h'lnlrir 
l.iijhl  .!■  I'nii-ir  Co.  (Ij(l.).  The  commit  tee  have  been  asked  to  ap|ioint 
a  special  set tling  d.ay  ill  and  grant  a  quotation  to  SI 00.000,000  4  per 
cent,  convertible  bonds  of  the  Amtrici  Til'/ilioni  <(■  T'lijniph  Co. 
and  to  allow  20,000  £5  5  per  cent,  preference  shares  of  the  Calcutta 
Klrrlrir  Supjilij  Corpii.  {Ltd.)  to  be  quoted. 

TUBES  LIMITED  -The  directors'  report  to  April  30  states  lb-\t  their 
net  piolil  IS  £9,185.  2s.  3d.  They  recommend  a  dividend  of  6d.  p-.-r 
sliari'  (lax  tree',  i-ariying  lorwanl  £5,818.  5s.  4d. 

VULCAN   BOILER   &   GENERAL   INSURANCE  CO.     LTD.)     The  diroc 
tors  have  declared  an  interim  onliniiry  dividend  of  2J  per  cent. 
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3,813 

1,576 

135 


37 

to 

1,866 

827 

40,216 

3,5d6 


9,216 

1,562 , 

76 

25.401 

25,8li2 

231 

""4,857 
801 
3)9  1 

4 
675 

41 
9)1 

39 
125 

8! 
136 
166 
178 
648 
6 

67 

456 

209 

312 

327 

36 

3,3tll 

1,399 

1,591 

31 

331 

617 

1,33) 


to 

18! 
438 

10 
10 


ELECTRICAL  COMPANIES'  SHARE  LIST. 


i 

CD 

1A9T 
DIVI- 

Dim 

10 
10 
10 

9/0 
4/8 
m 

NAMB. 


(a  I  1  Dcsu  companeuuB  are  with  the  correepooding  period  last  year.  §  Plus  3  dayB. 

f  Plus  3  dajs.    •  Partly  electrical,     t  Minus  3  days.     J  Minus  3  days. 


St. 
1 
) 

St. 

St. 

II 

10 
St. 

10 
1(1 

St. 

St. 

St. 

St. 

St. 

100 

St. 
6 

100 

St. 

St. 

St. 

St. 

St. 

St. 
10 
10 
10 
10 

St, 
6 

8t. 
10 
11 

St. 
6 

St. 
II 

St. 
10 
ll 

S'. 
10 

St. 

St. 

St. 

1 
1 

St. 
St. 
St. 
St. 
St. 
St. 
Bt. 
St. 


3/6 

2,6 

ax 

4/6 

B/O 

*'/, 
iX 

HZ 
1/6 
3/0 
4% 

3/6 
2.'3 

m 
34% 

H% 
4% 

tf 

6% 

4% 

3% 

4J% 

6/0 

4/6 

4% 

6/0 

3/6 

3iZ 

4% 
4/0 
0/6 
0/81 
44% 
2/6 

2/e 

4J% 
6/0 
2/3 

*% 
6/6 

m 

H% 
9>. 

i% 

6/i 

u 

*i 
2/6 

H 

HZ 

6% 
iZ 

6% 

*i 
7/0 
e/o 

4/0 
n 
4/0 

HZ 
U 
6/. 
4J« 

ik 
e/o 

6/. 

i'x 
*/. 
6/0 
*x 


3/6°  I   Bromley  (Kont)  El.  Lt.  ii  Power  Sharen 
4j%  !     Do.  Do.  Ist  Detis. 

6/6^  I   Brompton  &  EeDsiogton  Elec.  Sup.  Ord 

3/6   '     Do.     7  per  Cent.  Pref. 

ty    i  CentrelElec.  Sup.  Co.4"  fJusr.Db.Stock 
2/a    I  Charine  Cross  (W.End&City)EI.Sup. Co, 

2/S        Do.    4J  per  Cent.  I'ref.  

4V    I     Do.    4  per  Cent.  Deb.  Stock  (red.) 

2/3   |t  Do.    City  Undertaking  4»X  Cm.  Pref. 

2/6    I   Chelsea  Electric  S-apply  Ord 

4J%i'tD,^.     4i  per  Cent.  Deb.  Stock  (red.)  ... 
7/0°     City  of  London  Electric  Lighting  Ord., 

6/0         Oo.     6  per  Cent.  Cum.  Pref,  

6%    't  Do.    6  per  Cent.  Deb.  Stock  (red.) 

4j^  it  Do.    4J  per  Cent.  2nd  Deb.  Stock  (red.) 

l/ioll  County  of  Durham  Elec.  P.D.  Ord 

5^    I     Do.    6  per  Cent,  non  Cum.  Pref. 

6/0      County  of  London  Elee.  Supply  Ord 

6  0    I     Do.     6  per  Cent.  Cum.  Pref. 

4J%  t  Do.    4J%  Deb.  Stock  (rea.)    

Ij;?       Bo.    Second  Deb.  stock 

"  "°      Folkestone  Electricity  Supply  Co.  Ord, 

Do.    6  per  Cent.  Cum.  Pref. 

Do.     4*  l8t  Deb.  Stock  (red) 

Hove  Electric  Liphting  Ord 

Kensington  &  Kniphtsbridge  Ord 

Do.     6perCent.  Ist  Pref 

Do.    4  per  Cent.  Deb.  Stock  (red.) 

Kensineto.  &  Kngtbg.  Co.  &  Notting  Hill 
Co.  (Joint  Station)  4i;  Deb.  Stock  (red.) 

Kent  Elec.  Power  Co 

London  Electric  Supply  Ord 

Do.     6  per  Cent.  Pref. 

Do.    4  per  Cent.  Ist  Mort.  Deb 

Metropolitan  Electric  Sup.  Ord 

Do.    4i  per  Cent.  Cum.  Pref.  

Do.     4i  per  Cent.  Deb.  Stock  1st  Mort, 

Do.     3J  per  Cent.  Mrt.  Deb.  Stock(red.) 

tMidland  Elec.  Corp.for  P.D.ldtMort.Db, 

Newcastle  &  Diet.  Elec.  Ltg.  Ord 

t  Do.    4*  per  Cent.  Deb 

Newcastle  Elec.  Supply  Ord 

Do.     6  per  Cent,  non  Cum.  Pref. 

t  Do.    4  per  Cent.  Mort.  Deb.  red.  1907. 

Kortbern  Counties  Elec.  Sup 

t   Do.     4J  per  Cent.  Deb 

t.Votting  Hill  Electric  Ord 

Oxford  Electric  Ord 

Do.     4  per  Cent.  Deh.  Stock    

St.  James'  &  Pall  Mall  Elec.  Ord 

Do.    7  per  Cent.  Pref.    

Do.    SJ  per  Cent.  Deb.  Stock  (red.)  ... 
Smithfield  Markets  Electric  Sup.  Ord... 

Do.     4  per  Cent.  Deb.  Stock 

South  I  ondon  Electric  Supply  Ord 

South  Metrop'n  Elec.  Lt.  &  Power  Ord. 

Do.     7  per  (Jent.  Cum.  Pref. 

Do.    4il8tDb.  Stk.  Eed 

tJrban  Electric  Supply  Ord 

Do.     6  per  Cent.  Cum.  Pref.    

Do.     4*  per  Cent.  1st  Mort.  Deb 

Westminister  Elec.  Sup.  Ord 

(   Do.     4i  per  Cent.  Cum.  Pref.    

ELECTRIC  RAILWAYS,TRAMWAYS,&c, 

Baker  St.  4  Wate.-loo  f,  Perp.  Db.  St. 

Bath  Elec.  Trams  Pref.  Ord 

t   Do.     5  per  Cent.  Cum.  Pref. 

Do.     4i  Ist  Mort.  Deb.  Stock  (red.)  ... 
tB'hani  &  Midland  Trams  41  1st  Db.Stk. 

Bristol  Tramw.lys  &  Carriavre  Ord 

t  Do.    Cum.  Pref.  (fully  paid) 

♦  Do.     4  per  Cent.  Debs 

British  Electric  Traction  Ord 

I  Do.     6  per  Cent.  Cum.  Pref. 

Do.    6  per  Cent.  Perpetual  Debs 

Do.    4>per  Cent.  2nd  Deb.  Stock 

Centra]  London  Ordinary  Stock 

Do.     4  per  Cent.  Pref.  Stock    

Do.     Deferred  Stock    

Do.     4  per  Cent.  Debs 

tCharing  X.Euston&Hmpstd  Per  Db.Stk. 
City  of  Birmingham  Trams.  5%Clu.Pref. 

Do.     4  per  Cent.  1st  Mort.  Debs 

City  &  South  London  Riv.  Con.  Ord.  ... 
Do.     6  per  Cent.  Perp.  Pref.  (1891)    ... 

Do.     (189G) 

Do.     (190!) 

Oo.    (1903) A 

Do.    4  per  Cent,  Perpetual  Debs 

Dublin  United  Trams.  Ord  

Do.    6  per  Cent.  Pref. 

Ot.  Northern  &  Cily  Rly.  Pref.  Ord.(45:) 
G.  Northern, Piccad"i!ly"&  BromptonOrd. 

t   Do.  .  4  per  Cent.  Deb.  Stock 

Hastings  &l  Dist.  Elec.  Trams,  6/^  Cm.  Pf. 

Do.      44  Db.  St 

I  Imperial  Tramways  Ord 

tJDo.    6  per  Cent.  Pref. 

ttDo.     4J  per  Ceut.  Debs 

I.  of  Thauet  E.  T.  &  Lt.  6  per  Cent.  Pref. 

t  Do.    4  per  Cent.  Dob.  Stock 

Lanarkshire  TrwinWH.vs  

tLancs.  Utd.  Trams  6  i  Prior  Lien  Db.  St. 

Liverpool  Overhead  Railway  Ord 

Do.    5  per  Cent.  Pref 

Do.    4  per  Cent.  Deb 

t  London  United  Trams.  bSi  Cum.  Pref.  ... 
Do.    4  per  Cent.  Ist  Mort.  Deb.  Stock 

Mersey  Con.  Ord.  Stock    

Do.    8  per  Cent.  Perp.  Pref.  

Metropolitan  Elec.  Tramways  Def.  

0/6         Do.    6  per  Cent.  Cum.  Pref.  

HX    t   Do.     li  per  Cent.  Deb.  Stock  

iX     MetropolituQ  Kailway  Consolidated  

2iX       Do.     Surplus  Lauds  Slocks 

3J%       Do.     3i  per  Cent.  Preference...  

3J^        Do.     3J  per  Ceut.  "A"  Prclcreuce  

aii       Do,    31  per  Cent,  lonvertible  Pref. 

3i%        Do.     3 J  per  Cent.  Debenture  block 

MX  I      Do.     3i  percent.  "A"  Uillo 


Price 

Wed., 

Jaly  1. 


RATB% 

YIIU)- 

ED. 


irj-ii 

92-iti 

100  —103 

4j-6 
04  ~97 

7  —8 
8J-7} 

98  -1'  1 
8}-4i 
4J-411 

95  —68 
8J-4} 
3  -3i 

99  —102 
Oi-lC* 

12  —13 

122  —125 

100  —103 

2i— 3 

38-3i 

103-105 
106   -118 

93  —101 
4i-6l 
B  -Bi 

96  —9b 
6  — 6J 

8  -9 

6  -ei 

96  — 9J 

97  —101 

88  -92 

i-n 

41-48 

89  -92 
4S-6J 

ii-a 

1-6   -109 
84   -89 

94  -97 
7i-Sl 

94-96 
61 -51 
Bi-63 

96  -97 

93  —96 
12  -13 
61-6} 
S4  -98    ; 

n-H 

ej-71 

83  -SS 

1-1 
70  -74 

i-k 

ii's-i,=8 

99  —102 

1  —2 

li-'-i 

87  —90 

7i-'i 

4i  -68 


90  -92 
1-i 
i-i 

86  -90 

91  -94 
lOJ  -H  5 

8  —Si 
93  —HH 
11-1 J 
41 -4J 
91  -97 
76  —77 
7.5  -78 
9)  -82 
66  -58 

103  -106 
80  —t3 

4i-4i 
97  -100 
33    -40 
113   -116 
112  -116 
no   -113 

104  —107 
ItO  -103 

iai-i3j 

I2J  -13* 
J-li 

6  —el 

87  -90 
3J— 4 

93  -96 
lOj  -111 

94-10 

91  -92 

i-H 

Bi  — bl 

91-lOJ 

88  —91 
It-Ii 
5J-61 

06  -88 

7  — S 
79  -81 

1  -3 

8  -8 

U-ii 

9)  -98 
37  -39 
83  —70 
86  — 19 
76  — 7S 
73  -76 
91  —94 

89  -92 


£  a. 
a  7 
4  7 
i  11 
«  7 
6  10 
4  12 
6  6 
4  10 

4  0 

5  17 


4 
4 
5 
6 
4 

6  16 
4  12 
4  0 
4  7 
8  9 
6  13 

e   1 

6  ]0 
4  3 
4  9 
6  7 
4  11 
4  12 
6  11 
6  11 
4  12 
4     1 

3  19 

4  18 
6  8 
6  3 
4  7 
6  6 
4  12 
4     1 

19 
12 
0 
14 


i  16 

5  8 

6  12 
4  1 
6  18 
4  16 
i    2 


5    8  0 

5  19  0 
4    0  0 

6  0  0 

4  8  0 
12  10  0 
10  12  0 

5  0  0 
5  14  0 
4     4  0 


4  7 
8  0 
6  14 

5  0 
4  17 
8  7 
4  13 
4    2 


6  15 

3  17 

4  7 
3    8 

3  15 


DIVIDEND 
DUE. 


0 
9 

0  JO 

14     1 

3    4 


4    9 

0 

6    3' 

0 

4     9 

0 

7  10 

0 

4  13 

9 

7  17 

n 

6    0 

0 

4  18 

0 

6  11 

0 

5    U 

0 

5  10 

0 

8    0 

0 

4  19 

0 

6    5 

0 

4  15 

0 

— 

M 

_ 

6    3 

6 

4  12 

0 

1     8 

0 

8  14 

0 

3  19 

u 

i    9 

6 

4  12 

0 

3  14 

8 

3  16 

0 

Mar,  Sept, 
Fob,  Aug 
Feb,  Aug  ' 
Jan.  July  1 
April.  Oct 
May,  Nov  ! 
March. ...  I 
Mar,  Sept 
June,  Dec 
Feb,  Aug 
Feb,  Aug 
Jan,  July 
Jan,  July 
March  . . 
June,  Dec 
Feb,  Aug 
Jan,  July 
June,  Dec 
Jan,  July 
April,  Oct 
April,  Oct 
Feb,  Aug 
Mar,  Sept 
Jan,  July 
May,  Nov 
April,  Oct 
Mar,  Sept 
Feb,  Aug 
April,  Oct 
Feb,  Aug 
Jan,  July 


April,  Oct 
Jan,  July 
Mar,  Sept 
Mar,  Sept 
Jan,  July 
April,  Oct 
Jan,  July 
June,  Dec 
Jan,  July 
June,  Dec 
Feb,  Aug 
Jan,  July 
Feb,  Aug 
Feb,  Aug 
Jan,  July 
Mar,  Aug 
Jan,  July 
March  . . 
March  . . 
Jan,  July 
Feb,  Aug 
Feb,  Aug 
Jan,  July 
Feb  .... 
Feb,  Aug 
April... 

Feb,  Aug 
April,  Oct 
April,  Oct 
April,  Oct 
April,  Oct 
Mar,  Sept 
Jan,  July 

Jan,  July 

April 

Jan,  July 
AprU,  Oct 
Jan,  July 
Feb,  Aug  I 

Feb,  Aug 
June,  Dec 
Feb,  Aug 
April,  Oct 
May,  .^ov 
Feb,  Aug 
Feb,  Aug  i 
Feb  .... 
Jan,  July 
Jan,  July  \ 
April,  Oct  I 
April,  Oct 
I'eb,  Aug 
Feb.  Aug 
Feb,  Aug 
Feb,  Aug 
Feb,  Aug 
ilay,  Nov 
Feb,  Aug 
Feb,  Aug 
Feb,  Aug 
Feb,  Aug 
Jan.  July 
Mar,  Sept 
April,  Oct 
Mar,  Sept 
Mar,  Sept 
Jan,  July 
Mar,  Sept 
Jan,  July 
Feb,  Aug 
Jan,  July 
Feb,  Aug 
Feb,  Aug 
Juu,  July 
Jau,  July 
Jan,  July 
Feb.  Aug. 

April..  . 
Feb,  Aug 
Jao,  July 
Feb,  Aug 
Feb,  Aug 
Feb,  Aug 
Feb,  Aug 
Feb,  Aug 
Jan.  July 
Jan,  July 


Business 
Wekk  IO 

July  1, 
High-i  Low- 
est,    est. 


lOOi 
4 


993 


3S 


H 


98} 


911  ,  91i 


92i  I  913 


n 

4  "■ 

9CJ 

77 

80i 
6SJ 


mi 


114 

110.'. 


75 
66* 


1 13' 


904      8SJ 


78 
81 


40g 

93i  I 


Si 

37} 

63 


*  In  e»i«iui»ttug  the  yield  allowanoe  haa  been  made  for  accrued  interest  but  not  for  redemption 

t  Ei  Dividend 


m 
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ELECTRIC-A^L    CO]\II»^4.TVIES'    SHAR-E    LIST Continued. 


«  mm- 

JS  IDEND 


NAUE. 


Price  Eatk  % 
Wed.,  Yield. 
July  1.        M. 


Dividend 

DDE. 


B08INEBS 
WlKK  TO 
.Tl'LV  1. 


I  Last 
Dm- 


NAME. 


Price 
Wed., 

Jply  1. 


Rate  % 
Yield- 
ed. 


Dividend 

DDE. 


Bdbiness 
Week  to 

JULTl. 


St. 
St, 
St. 

St. 
St. 
St. 
St. 
8t. 

6 

1 

1 
St. 

1 

St.| 

loo! 
& 

6 
SI.    4i 


3X 

11% 

6% 

*x 

0/93 
0,6 
4J7 
0/7S 

*x 

B% 


ELECTRIC  RAILWAYS  &  TRAMWAYS- 

Sletroiiolilan  nislriil  I!»Un«.T  Orel. 


Continued. 
12  —13 

23  —58 


44  -48 

70  -76 
98  —102 
44  -43 

117  —122 

71  —76 


93  —96 
5-1 

75  —79 

74  —79 

40  -44 

*-lB 


1 
1 
1 

1 

6' 
St.' 

St.! 

2 
2i 

St.; 

St. 

6 

B 

SI. 

1 

St.i 

1 
1 
1 
1 
1 

3 

100 

1; 

6 
5 

Bt. 
6 
6 

St, 

St.i 
5' 
6 

St. 
2 
'2 

.'11. 
10 

St. 
t 
f, 

Ft. 
II' 

101' 
1 
1 
1 

bi. 
1 

6 
12 

110 
I 

1 
Bt.l 
St.: 
100 1 

100 1 

1'! 

6 

6 

100 


i'4; 

2/4S 
0/7* 
6/0 
3/0 
4^ 
41? 

4% 


HX 


Do.     Extension  Pief.  (6  per  Cent.) 

Do.     Ap^ented  Fxt.  Pref.  flnt.  Gnar.  bv 

Und.  Elec.  BIvf.  Co.  of  London,  Lid.') 

t  Do.     3  ]jei- Cent.  Consoltd.  Fcnt-fharee 

t  Do.     4   per  Cent.  Midland  Rent-charge 

Do-     Ouar.  Stork  4  per  Cent 

»  Do.    6  pel  Cent   Prrp.  Deb.  Stock  

t  Do.     4  per  Cent.  Dillo 

New  Gen.  Tract.  6  per  Cent.  Cam.  Pref. 

Potteries  Electric  Traction  Ord 

j  Do.  6  per  Cent.  Cum.  Pref.  

Do.  4*  per  Cent.  Deh.  Stock  

!   S.  Met.Elec.  Tram'!.  *LtE.  6;^  Cm.  Pref. 

■t  Do.     4  per  Cent.  Deb.  Stock  

'(Sunderland  Dist.  Elec.Trm9.B5:iBtMt.Db. 
T'ndertTound  Elec.  Kys.Co. of  London... 

Yorkshire  (W.B.)  Elec.  Trams.  Ord 

Do.    6  per  Cent.  Cam.  Pref.    I     „:;5-"| 

Do.    4J  per  Cent,  let  Debs I     =-—85 

ELECTRIC  MANUFACTURING,  &C. 

Aron  Electricity  Meter  Ord 

1     Do.    6%  Cum.  *Pf.  les  on  a/c  arrears)... 

Babcotk  &  Wilcoi  Ord 

Do.    Pref. 

British  Insulated  &  Helsby  Cables  Ord. 

Do.     6  per  Cent.  Pref. 

t  Do.  4A  per  Cent.  1st  Morf.  Deb.  (red.) 
BritisbThomsn-Houst'n4j!SlstMt.Db. 
British  Westiliphouse  6  per  Cent.  Pref... 

Do.    4  per  Cent.  Mort.  Deb.  Stock 

Brush  Electrical  Engineering  

Do.    6  per  Cent.  Prof.  non-Cum 

Do.    4J  per  Cent.  Perp.  1st  Deb.  Stock 
t  Do.    Perpetual  2nd  Deb.  Stock    


352- 

-4,'„ 

li'. 

-i-1% 

M:1f 

lOfl 

-It  3 

93  - 

-98 

4,1  - 

-48 

), 

7o  ■ 

-76 

.13  - 

-BH 

9j 

-ICi 

f  Do.    6  per  Cent.  Cum.  Pref.  ,       6J-68 

+  Do.     4f  per  Cent.  1st  Mort  Debs,  (red.)'  US  —107 

Castner-Kellner  Alkali  Co 

Do.    H  per  Cent.  1st  Mort.  Deb.  (red.). 

tChad burn's  (Ship)  Telegraph  Ord 

Do.     6  per  Cent.  Cum.  Pref.  

Consolidated  Electrical  Co 

Consolidated  Signal  Co 

Do.     6  per  Cent.  Cum.  Pref.   

*  Crompton  &  Co.  (Nos.  1  to  86,000)   

f  Do.    6  per  Cent.  1st  Mort.  Debs.  (red.). 

Davis  &  Tiuniiins 

Dick,  Kerr  .fc  Co.  Ord 

Do.     6  per  Cent.  Cum.  Pref. 


44%   t   Do.     ii  per  Cent.  Deb.  Stock 


41% 


■% 

i/U 

«% 

lu/O 

2/3 

41% 

IblU 

4/. 

•/ID 

0/H-; 
"Pi 

41/. 


31/0 

*x 

2,0 

li,6 

6% 

*X, 

41% 

16/6 

f/0 

1/0 

?/0 

4% 


Edison  &  Swan  United  ("A"Sh.)(£3pd.) 

Do.    (fBpaid)    

Do.    4  per  Cent.  Mort.  Deb.  Slock  (rd. ) 

Do.    6  per  Cent.  2nd  Deb.  Stock 

Edmundson's  Elec.  Corp.  Ord.    ... , 

Do.    6  per  Cent.  Cum.  Pref.  

Do.    41  per  cent.  Ist  Mort.  Deb.  (red.) 
Electric  Construction  Co 

Do.    7  per  Cent.  Cum.  Pref.  

Do.     4  per  Cent.  Perp.  1st  Mort.  Debs. 
General  Electric  (19()0)  6%  Cum.  Pref... 

Do.     4  per  Cent.  1st  Mort.  Debs 

Henley's  Telegraph  Worka  Ord 

4}  per  Cent.  Pref. 


10 

.00 

l>« 

fit. 

11' /O 

HI. 

ao/0 

H. 

1% 

Kl. 

4% 

Ill 

6/0 

10 

10/0 

r. 

i/U 

f, 

6/0 

M' 

44X 

•Ml 

4/U 

ll'O 

<U 

HI. 

lit/O 

HI., 

17/l> 

HI. 

4% 

10 

l/B 

HI. 

*7. 

100 

4* 

?/. 

4*. 

10 

6/U 

100 

4»% 

V6 

MlH 

1(10 

•  1 

UK) 

«1 

1 

100 

4% 

n 

"." 

111 

4% 

II 

11 

I/O 

K 

20,0 

11.1 

by. 

Id 

B/U 

HI 

4% 

,, 

4% 

TELEGRAPHS. 

Ama/.on  Telegraph , 

t   Do.     6  per  Cent.  Debs,  (red.)    

Auglo-Aniericali 

Do.     Pri-ferred    

Do.     DelVmd     

IC'.imniereiul  Cable  4  per  Cent.  Deb.  Stk 

Cubs  Hubn'iirinc  Orn 

Do.     Prefrlence  10  per  Cent 

Diicft  Hpaiiihli  Ord 

I  o.     10  per  Cent.  Cum.  Pref.    ' 

Do.    41  per  Cent.  Del 

Direct  I'niled  KliileB  (;aljle 

Direct  WeBllndiaC»ble4iXKK.Db.(rd.) 

>  astern  Ordinary    

Do.    aj  per  Cent.  Pref.  Stock  

Do.    4  I'l  r  C  III.  Mort.  Deb.  HIk.  (re<l.)| 

Euslrrn  ExtetinioD  

Do.    4  1  or  Cent.  Deli.  Slock  ' 

Eastern  A  H.  Afneiin  4i:  Mort.  Deb.  1909 
Do.     4X  Mauritius  Hub.  Ilebs.  (red.)   ... 

to  N.l'l  Co|'rnliag<'n),«xC"Ui'on73 

tllnlilai  &  lleiuiuda41%  Isl  Ml.  Db.(red,) 

Indo-kuropeai 

;   Mackai  CompHiiiea  Conimun  

Do.     I'leloieliie    

I   Marconi  B  Wirelepi* 'lele((.  Co 

tl'anllc  A  Europe  n'Iel.4XUu>r.Db&(r«d.) 

West  C  oBil  ol  Aniericn 

t  Do.    4  lerlrnl.  IVba 

Wc'.tludiaA  I'Mnama  

Ho.     0  1 1  r  Ci  Ml.  Isl  Pref. 

l>o.    operCcitt.2ndl*ref.ei.oDft/oof  ar, 

t    liu.    fi  per  Cent.  Debs 

tHestein  'Jelr({r«|h 

t  Do.    4  |er  Cent.  Drb,  Hlock(red.) 

Wralriii  I'nion  lelrfili.  «I,UK)  4;(  Konds 


8  - 

fc3  - 

68  - 

103  - 

Ibl- 

88  - 

71- 

161- 

8  - 

8  - 

00% 

136- 

98  - 

183  - 

84«- 

lOOj- 

12|- 

ttll  - 

IMO   - 

27  - 

98  - 

64  - 

DO  - 

eo  - 

97  - 

lA- 
W)  - 


99  - 
181- 
»9|- 


£  ■.  d. 


I  7  8 
4  0 
3  18 

3  11 

4  13 
6    fi 

8  0 

6  13 

4  14 

6  0 

6  1 

e  11 

II  8 


Do.       ..        __ 

Do.     41  Jier  Cent.  1st  Mort.  Deb.  Stock 
India  P,ubber,Gutta  Pereha,  &c.,WrkB.j 

Do.     4  per  Cent.  Debs,  (red.) [     98-100 

National  Elec.  Constniction  Co S— § 

Kichardsons.  Wcstgarlh  &.  Co. ,  Ltd .  Ord.       iV— I'l 

Do.    6  per  Cent.  Cum.  Pref. J-8 

[  I  o.    4J  per  Cent.  Perp.  Deb.  Slock    ...I     87  —bO 

^impleI  Conduits  Ord ]  11 

Do.    6  per  Cent.  Cum.  Pref. 6t 

leJegruph  Construction  &  Maintenance  '     3)  — 38 
Do.    4  per  Cent   Deb.  Bonds  (1909)    ...    100  —102 

Vickers,  Sons  &  Maxim.  Ltd..  Ord 1|,',— IjS 

Do.  6  per  Cent.  non-Cum.  Preference  1  —  Ifi 
Do.  6  per  Cent.  non-Cum.  Preferred  102  — Hj6 
Do.  4  I'er  Cent.  Ist  Mort.  Dl'.Sk.(red)  102—104 
Do.  4j  per  Cent.  2ud  Mort.  Deb.(red.);  102  —105 
Do.  6  percent.  Srd  Mort.  Debs,  hcrip.i  101  —103 
.1.  (i.  While  &  Co.  6  per  Cent.  Cm.  Pref,,       'J-fl 

Will8na&  Hobinson  Ord 1— U 

Do.    6  per  Cent .  Cum.  Pref. 8j— SJ 

Do     4  per  Cent.  Ist  Mori.  Debs. 72 —7o 


6    5    6 


7  13 
4  17 

3  16 

8  0 

4  16 
4  7 
4  12 


101  —104 

1  -H 
i-h 
iS-ii 
*.?— 1 
18-1? 

90  —93 

2-1* 

1J-1« 

1  -li 

£9  -102 

i-3 

u-^l 

76  •   79 

86  —87 
4-1 
4-1 

63  -73 

63  —66 
71-8 

87  —90 
loj-lll 

5  -61 
104  —106 

Its— lei 


8    8    0 


6  0     0 

7  14    0 

7  10 
4    7 
4     4 
9  18 

4  6 

8  8 

5  6 

7  D 
4  12 

6  0 

8  1    6 
6     7     0 


7  2 
6  17 
6     0 


6    8 

3  18 
8    5 

4  9 
4  14 
8  16 
i    0 


-3 

-86     ' 
-61 
-104 
-16     1 
-it 

-^K  ' 

-IBJ 

-3i 

-9 

103% 

-14i 
-lUu 
-186 

-IH 
-lovi 
-18J 
-lOi.) 
103 

-ica% 

-2« 

-100 

-67 

-70 

-70 

~  ill 
-1U<) 

-iiV 

-lUl 
-81 


iHigh. 

I  est. 
Feb,  Aug  12i 
Feb,  Aug 


7  11    0 
4  16    0 

4  &    0 

5  b'  0 

6  1     6 
6  16    0 


2    D 


6  1  6 

6  5  0 

4  9  0 

6  10  0 

4  2  0 

4  5  0 

6  2  0 

4  0  0 


Feb,  Aug 
Jan,  July 
Jan,  July 
Mar,  Pept 
Jan,  July 
Jan,  July 
Mav  .... 
April,  Oct 
Feb,  Aug 
i  May,  Nov 
I  Feb,  Aug 
i  Jau,  July 
Jau,  July 
Jane,  Dec 
Maxch  .. 

Jan,  July 


April,  Oct 
April,  Oct 

July^  Feb 
Jan,  July 
Jan,  July 
Mar,  Sept 
Feb,  Aug 
Jan,  July 
March  . . 
Mar,  Bept 
Mar,  Sept 
Jan,  July 
Jan,  July 
Jan,  July 
Nov,  May 
May,  Not 
Feb.  Aug 
March  . . 
April,  Oct 
August ... 
April,  Oct 
April.  Oct 
Jan,  July 
Jan,  July 
Mar,  Sept 
Sept  .... 

Sept 

Jan,  July 
Feb,  Aug 
Feb,  Aug 
June,  Dec 
Mar,  Sept 
Jan,  July 
May,  Not 
Jan,  July 
Jan,  July 
July  .... 
Jan,  July 
June,  Deo 
Mar,  tiept 
Feb,  Aug 
Feb.  Aug 
Mar,  Sept 
Feb,  Aug 
April.  Oct 

April 

Nov  .... 
May,  Nov 
Jan,  July 


74i 


7  1  0 

4  0  0 

6  0  0 

6  6  6 


6  11 
«  7 
8  9 
4  111 
6  3 
4  1 
8  18 
6     0 

3  18 
8  17 
8  18 
6  16 

4  10 
6  19 
6  II 
6  11 

4  6 
4  6 
a  19 


(I  17    0 


4  18 

«  1 
8  18 
4  19 


6J 

i;' 

103 

ij 


424 


6A 


Low 
est. 
121 


122^ 


Mar,  July 
Jan,  July 


June,  Dec 
June,  Dec 


Apr,  Oct 
Apr,  Oct 
May,  Not 


Jnne,  Doo 
June,  Dee 
K,My,AK,N 
K,My,Ag,N 
K,Sly,Ag,N 
Jn,Ap,Jy,0 
Keb,  Aug 
Feb,  Auk 
April, Oct 
April, Oct 
Jan,  July 
Ja,Ap.Jy,Ol 
June,  llee 
Ja,Ap,Jy,0 
jB,Ap,.ly,0 
May,  Not 
J»,Ai.,Jy,0 
Feb,  Auk 
Keb,  Auf{ 
May,  Not 
Jan,  July 
June,  Deo 
May,  Not 
Ja,Ap,Jy,U 
Ja,Ap,Jy,0 
Apni.... 
June,  Dm 
May  .... 
Jan,  July 
May,  Nor 
May,  Not 
May,  Not 
Jan,  July 
Mr,Jn,0,D 
JuD»,  Deo 


63 

10! ; 

•M 

sii 

os' 
104" 

.02i 


HI 


'■■i 
lei's 


31 

ii 


luli 


H 


104     I 1034 

16,".  I   15';, 

86)   tm 


Hi 


136 

133] 

8b« 

8.1 

|U2J 

I0!« 

I3,V 

li!| 

U2i 

1111 

100 

•■ 

mi 

641 


131   m 


TELEPHONES.  | 

ICOi  2*    ;  Amer.  Telephn.  &  Telegh.  Cap.  St ( 

..  4%  t'Do.  Coll.  Trust  $1,000  4  percent.  Bds; 
St.    6%       Anslo-Portug'se  TeL6%  1st  Mt.Db.  Stk. 

6    3/0   '  Chili  Telephone  

1   0/7J  '  Monte  V'ideo  Telephone  Ord. 

1    0/6    i     Do.    6  per  Cent.  Pref.  

St.    6%    I  .National  Co.  Pref.  Stock  

St.    64    !     Do.    Def.  Stock 

10    6/0   I     Do.     6  per  Cent.  Cum.  1st  Pref    

10   f/0   ;     Do.    6  per  Cent.  Cum.  2nd  Pref. 

6  2/6  Do.  B  per  Cent.  non-Cum.  3rd  Pref.  ... 
St.  SSI^i'fDo.  Deb.  Stock  3J  per  Cent,  (red.)  ... 
St.    4%     t  Do     4  per  Cent.  Deb.  Stock  (red.) 

1  1/0    I  Oriental 

1  0/7t       Do.     6  per  Cent.  Cum.  Pref.  

St.    4%     t  Dc.     4  per  Cent.  Bed.  Deb.  Stock 

St.    4J%     Telephone  Co.  of  Egypt  4J%Db.Stk.(red.), 

6    3/0      United  River  Plate 

6    2/6    t  Do.     6  per  Cent.  Cum.  Pref. 

St.    4JX  f  Do.     41  Deb.  St.  Ked ' 

FINANCIAL,  INVESTMENT,  Ac. 


I 


120  -124 

89  —92 

t9  —102 

7i-7i 

r,t — Igs 

108|-iil)5 

113  -116 

KJ-12J 

10  J -124 

63 -6S 

OS  —101 

lOOj  -102J 

li-13 

li-lj 

88  —91 

97  —100 

6i-«J 

6  — 6» 

99  —101 


£  g. 
6  12 
4     7 

4  18 
6  2 
6  16 

5  3 
6 
6 
4 
4 
4 
3 


4 
16 
16 
9 
9 

3  17 
6    9 

4  16 
4  8 
4  10 
6  16 
4  11 
4     9 


Bt. 


St. 


J  00 


8/0  it  Elec.  &  Gen.  Investment  6%  Cum.  Pref.  I  34—4         7  10  0 

2/0      Globe  Telegraph  Si  Trust '  ll|— lOJ     5     1  6 

3/0   1     Do.     6  per  Cent.  Pref. i  ISg— 144  I  4    6  0 

6%      Submarine  Cables  Trust  (Cert.) 127 —UO  I  4  12  0 


3/0 

6/0 

6% 

6% 

4/0 

2/6 

4J% 

8% 

65  0 

6% 

4}% 

4i% 

4}% 

3/0 

3/0 

3/0 

6% 

6% 

5% 


2/6 

64% 

6% 

6% 

6% 

2/6 
2/6 

ili% 

l73 

H 

6% 
6/1 

6% 


6% 
6% 
1/0 
«/7{ 
6% 
0% 
6% 
81 
6% 
44% 

1/0 
6% 
8/0 

ax 
•>i 

6% 


6    8/0 

io|  biy. 


41% 
4;9 


lool  7/2 
loir  6% 


600 

6% 

6 

Bt. 

6% 

HI. 

6% 

St. 

6% 

li'i. 

OKI 

) 

0/7/1 

Bt. 

67. 

600 

6% 

81. 

11 

600 

6% 

IIKl 

11/2 

1 

l/.f 

1 

1211 

HI. 

••i 

6 

8/0 

100 

(I 

::M. 


COLONIAL  AND  FOREIGN  ELECTRIC 
RAILWAYS,  TRAMWAYS.  &.C. 

!  Anglo-Argentine  6%  Cum.  1st  Pref.  ... 

j     Do.     lOx  Non-cum.  2nd  Pref   

|(  Do.     Permanent  6%  Deb.  Stock   i 

tAuckland  Elec.  Trams.  6%  Deb.  (red.)... 
Brisbane  Electric  Trams.  Invest.  Ord — 

]     Do.    6  per  Cent.  Cum.  Pref. 

f  Do.     4  j  per  Cent.  Db.  Prov.  Certs 

I  British  Columbia  El.Ry.Df.  Ord 

1     Do.     Pref.  Ord.  Stock 

1     Do.     6%  Cum.  Perp.  Pref.  Stock 

Do.    44  per  Cent.  1st  Mort.  Debs 

Do.    Vancouver  Power  Debs 

Do.     4J%  Perp   Con.  Deb.  St 

Buenos  Ayres  &  Belgrano  Ord 

t   Do.    6  per  Cent.  "  A "  Cum.  Pref.   

t  Do.    "B"    

t  Do.    5  per  Cent.  Debs 

t  Do.     6  per  Cent.  2nd  Debs,  (red.)  

tBuenos  Ayres  Elec.  Trams    (1901)  Ltd. 

Deb.  St 

Bueuos  Ayres  Grand  Js'ationul  Ord.   

Do.    6  per  Cent.  Cum.  Pref.  

t  Do.     64  per  Cent.  Pref.  Debs 

Do.    6  per  Cent.  1st  Deb.  Bonds 

Buenos  Ayres  Lacroze  Trams  1st  Mt.  Db. 
I  Buenos  Avres  Port  &  City  Tram.  1st  Mt. 

Deb.  St'ock  £76  Paid   

Calcutta  Tramways  (1  to  137.610)  

t    Do.     6  per  Cent.  Cum.  Pref.     

t   Do.     44%  1st  Deb.  Stock  (red.)     

!  Cape  Electric  Tram  Shares 

City  of  Buenos  Ayres  Trams  Co.  ( 1904.Sh. 

Do.    4  per  Cent'.  Deb.  Stock 

Colombo  Tr.  &  Ltg.  6%  1st  Mt.  Db.  .. 
Electric  Traction  Co.  of  Ilong  Kong  5 

I       per  Cent.  1st  Mort.  Debs 

Davana  Elec.  Ry.  Con.  Mt.  6%  $1,000  60 

year  Coup.  Bds 

Kalgoorlie  tlec.  Trams  Sh 

Do.     6perCeut.  '*  A  "  Deb.  Stock , 

Do.     b  per  Cent.  "B"  Ditto 

Lisbon  Elec.  Trams.  Ord , 

t  Do.    6  per  Cent.  Cum.  Pref. I 

t  Do.    e  per  Cent.  Keg.  Mort.  Deba  

(Mndras  Elec.  Trams.  6%  Deb.  Stk 

Manila  Elec.  Ky.  81,000  Gold  Bonds 

Meiico Trams  Oo.  Com.  St 

Do.    Gen.  Con.  Ibt  Mort.  6  .  Gold  Bds.... 
Montreal  St.  Ky.  Sterling  44  per  Cent. 

Deba.  (1922)    

Perth  Klec.  Trams  Old  

t  Do.     1st  Mt.  Db.  Stock  

tKangoon  Elec.  Trams  Si  Supply  Co.  6;i 

Cum.  Pf. 

(Do.    44%  Ist  Mort.  Deb.  Stk 

tSao  Paulo  Tramway,  Li,;ht  Jt  Power  Co. 

$100  Stock 

Do.     6  per  Cent.  1st  Mt.  *600  Db 

T'-lonIo  Ry.  Co.  Isl  Mt.  IJX  Xter.  Bonds 

COLONIAL  AND  FOREIGN  ELECTRICITY 
SUPPLY,  &0. 

Adelaide  Elec.  S'ply  Co.6%Cu.Pr.   

Bombay  E.  H.  &T.O^  Cm.  Pf.   

t  Do.     4  J  per  Cent.  Deb.  Hlk.  (rod.)  

Calcutta  Elec.  .Supply  Ord 

tCaiiaduin  Gen.  fclee.  I'o.  Com.  St 

tCasti'orKleelr"lvlicAlkallCo.(orU.8.A.) 

1st  Molt.  Sll. 'Debs 

Elect.  Doelopnioiil  Co  of  Outmrio 

Klce.   1.1  g.  Jk  Tnic.  Co.  of  Au»t.  6  per 

Cent.  Cum.  Pref. ( 

t    Do.     6  per  Cent.  Deb  Block  

tKlec.  Supply  Co.  of  Victoria  6  per  OenI, 

iHt  Mori.  Deb.  HI 

thidiaii   Klec.   Sup.  A;  Trao.  Co.  Conitn. 

Deb.  »l.  Rd 

Kalgoorlie  Klec.  I'ower  &  Lt^.  UnL  

Ilo.     6  I'cr  Cent.  Cum,  I'rol 

Madras  K.  H.  Corp.  6  per  Cent.  Ounttli 

Deb.  HI 

tMeiu-KU  nice,  l.igbt  Co.  6';;  1st  Mori 

bold  I'omis 

IMeiicHU  Lt.  A  Power  Co.  Cap. St 

Do.   r>(  I.I  Molt.  Mold  Umla 

Monlnnl  1,1.  MI.'V  Powei  Co.  Cap.  SI... 

ItlTer  I'lale  Kleclrieily  Co.  Ord 

iKj,    li  per  Ceiil,  noil. Cum.  I'rof  

Do.     6  per  Cent.  Deb.  Hloek 

Kosario  Klec.  Co.  V'/.  Pref  (1  20,IIU0) 

ShaHini^nii  Walrr  N  loiter  Co.  Cap.  81 

Do.    6  percent. bda. 

Vielorin  falls  Power  Co.  Pr»f 


ba- 
lsa - 

U2  - 
4J- 
■14- 
97  - 
125  - 
108  - 
107  - 
99  - 

101  - 
9i  ■ 

*i 

4§- 
110  - 

102  ■ 


01 
-H 
-Hi 
-1U6 
-41 

-64 

-101 

-130 

-112 

-HI 

-102 

-104 

•102 

-43 

-ik 

-64 

-116 

-105 


4  14 
6  8 
4  6 
4  15 
4  10  0 
4  17  6 
4  9 
6  3 
6  6 
4  10 
4  8 
4     G 

4  3 
8    16 

5  17    6 

6  17  6 
4  6  0 
4  16    3 


64  —68 

66—6!! 

6  -5j 

101  —101 


IG IB  I 

6v'o— Sti!  4     6 

97  —101  I  3  19 

Hi  —91  t,  10 


-9J 


8b  -8i 
69  -73 

1-U 

1  -11 

90  -96 
93  — e6 
86  -V) 

911- MU; 

101  -103  I 

4-8 

101  -1C4  , 

bh-bi 
90  —98 

130  -136 
9i  -  9S  „ 
98  —  lOJ 


High-L,, 
est.  (.^ 
122 

Jan,  July 

Mar,  Sept 

August . . 

Nov    .... 

May,  Not 

Feb,  Aug 

Feb,  Aug 

Feb,  Aug 

Feb,  Aug 

Feb,  Aug 

June,  Dec  ,     -- 

Jan,  July    lOlJ 
A  ..-:!  n:..       1 1 1 


109J' 

U4i 
64 


1084 


bti 


April,  Oct 
April.  Oct 
Jan,  July 
Jan,  July 
July  .... 
June.  Dec 
Jan,  July 


Jan,  July 
SpDcMrJu 
SpDcMrJu 

April,  Oct 


IS, 


»"t 


8;; 

143 


6     2     6 


t3  -67 

2i-2J 

34-4J  , 
99  —103  15  7  6 
100  -104  !  6  14  6 
91  —91       5    6    6 


6  12  0 

4  IS  0 

4  13  0 

4  6  6; 


6  19    0 


-87     I  6  14    6 


April,  Oct 
Jan,  July 
June,  Deo 
Jan,  July 
May  ,. .. 
May,  Novi  •• 
Jan,  July  I'C 
Mar,  Sept  I  •• 
Mav,  Not  i  •* 
Jan",  July  ,'09 
April,  Oct'  •• 
Jan,  July  ,,„■: 

..       mos 

April,  Oct 
April,  Oct 
April .... 
Jan,  July 
Jan,  July 

J»,Jta.. 

Feb.  Aug       *»■ 
Jan,  July    1°' 
April,  Oct 
Mar,  Sept 

Feb.  Aug        . , 
Mar,  Sept      ?» 
Jan,  July 
Jau,  July 


5  12  0 
8  4  0 
4    0  0 

4  16  0 

6  6  0 
6     4  0 

5  11  8 
8  17  0 

6  8  3 

4   7  n  I 

s   u  0  I 

4  16  0  I 

6    8  6 

4  li  0 

6  13  0 

5  2  0 
4  IJ  0 


n-H    6 11 

luj-lol  '  5  11 

kU  -  94  4  IB 

»4-«4  6     2 

88  -90  7   16 

92  -97  0  i 
83  -  »ll%     b  16 

82  -bo  6  t« 
90-98  t  7 
(0  —to      10    0 

n~i'i  1 7  w 

86  —99       6  11 

181  -HX 
Mi-6I( 

87  -  81 
W  —99 

J-« 

t-l 

94  -0; 

•8-6» 

71  -?a 

|10(l  -108%    4  IB 

i-i 


F,My,A,N 
June,  Dee 
May,  Nov 

June,  Dec 

Feb,  Aug 

Jan,  July 
Jan,  July 
July  .... 
Jau,  July 
Jan,  July 
Jau,  July 
Feb,  Aug 


Feb,  Auk 
May  .... 
Jau,  July 


Juuo,  Dec 
Feb,  Aug 


61 


I '34 
91i 


198 


Mar,  Scpl  I 


0  I  Jan,  Jutv 
0     April, Ucl 


104 

Ml 
19' 


6  S 

6  li' 

6  I 

6  U 

II  0 

6  2 

6  17 

0  10 


Jan,  July 

Keb,  Aug 
Jau,  July 

Jan,  July 

Jan,  July  I  <»i 

April,  Ost 

April,  Dot 


6> 

874 
0  r.Mr.A.N  »7| 
I)  '  ' 
II 
0 
6 
0 
6 


April  . 

May    ] 

•Ian.  July 
April,  Out 

,  Jan,  Jul; 
I  Jan,  July  | 


»4 


704 


lOlt 
994 


>r 


0ii 


&6S 
8) 
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'•  The  Electrician," — Mining  Issue. 

CoMi'L.UNT  is  often  made,  not  without  justice,  though  it 
is  hard  to  see  liow  the  fault  can  be  rectified,  that  books 
dealing  with  engineering  subjects  are  far  from  up-to-date. 
By  the  time  an  improvement  has  reached  the  pages  of  such 
a  work  its  fre.shness  has  to  a  great  extent  worn  oft",  and  it 
has  frequently  itself  been  superseded  by  something  better 
fitted  to  perform  its  duties.  To  call  attention  to  the  latest 
results  of  industrial  research  is,  therefore,  the  duty  of  tlie 
technical  journal.  But,  unfortunately,  this  leads  almost 
necessarily  to  very  scattered  information,  and  to  obtain  a 
general  idea  of  the  position  of  one  particular  branch 
requires  a  great  deal  of  laborious  searching  through  many 
volumes.  It  is  to  avoid  this,  and  at  the  same  time  to  give 
a  concise  account  of  the  application  of  Electricity  in 
Mining  Work,  that  we  have  prepared  the  special  ib.sue  of 
The  Eli'dririan  which  we  publish  to-day.  This  issue 
contains  not  only  a  review  of  the  latest  imjjrovements  made 
by  manufacturers  in  their  specialities,  which  in  themselves 
mark  with  great  clearness  the  march  of  progress,  but 
includes  articles  on  special  subjects  written  by  men  well 
qualified  in  these  branches  of  the   industry.      We  have 


endeavoured  to  include  all  shades  of  opinion  within  its 
covers,  and  if  it  fulfils  its  object  by  giving  an  idea  of  the 
increasing  use  of  the  electric  drive  in  working  one  of  the 
most  important  of  our  national  resources  we  shall  be  amply 
satisfied. 


Electric  Cabs. 

It  is  now  a  good  many  years  since  electric  cabs  were 
placed  on  the  streets  of  London ;  unfortunately,  although 
generally  appreciated,  they  came  to  an  untimely  end, 
for  reasons  which  were  not  very  fully  explained.  We  are 
glad  to  note  that  a  further  attempt  is  to  be  made  in 
this  direction.  The  Electromobile  ('o.,  after  many  years' 
experience  with  private  electric  carriages,  is  promoting  a 
company  which  will  place  at  firstlOOelectric  taxicabs  on  the 
London  streets,  the  number  to  be  finally  increased  to  500- 
The  cabs  are  to  be  four-seated,  and  capable  of  carrying  a  good 
supply  of  luggage  on  the  top  ;  they  are  to  be  supplied  by  the 
Electromobile  Co.  at  £360  each  (excluding  batteries,  tyres 
and  taximeters),  and  batteries  at  £60.  As  will  be  seen 
from  the  figures  which  we  give  elsewhere,  a  sufticient  sum 
is  to  be  placed  to  reserve  to  replace  the  chassis  and  bodies 
in  seven  years.  The  batteries  and  tyres  are  to  lie  main- 
tained entirely  out  of  revenue.  It  appears  that  the  Electro- 
mobile Co.  is  prepared  to  maintain  and  charge  the  batteries 
at  the  rate  of  3d.  per  mile,  and  we  gather  that  the  cost  of 
tyres  is  estimated  at  lid.  per  mile. 


Fkoji  the  sum  given  for  electricity  and  battery  main- 
tenance per  day  per  cab — namely,  9s.  2d.— it  appears  that 
the  daily  run  is  expected  to  be  on  the  average  about  37 
miles.  Each  cab  is  estimated  to  earn  £2  per  day.  These 
figures  we  cannot  take  seriously.  If  they  are  to  be 
realised,  the  earning  power  will  be  over  Is.  per  mile; 
not  merely  per  mile  run  with  passengers,  but  per  mile 
run  total.  Certainly  this  would  seem  to  be  optimistic. 
Generally  in  such  cases,  the  earning  capacity  is  esti- 
mated at  35s.  to  36s.  per  day,  and  the  daily  run  per 
cab  at  55  miles.  Even  having  regard  to  extras,  the 
sum  earned  per  cab  per  mile  is  not  likely  to  exceed  8d. 
per  mile  total,  and  the  unproductive  mileage  is  not  likely  to 
be  less  with  electric  than  witli  petrol  cabs,  which  do  not 
necessarily  return  to  the  garage  so  often.  Consequently 
to  earn  £2  per  day  would  mean  more  nearly  a  run  of  60 
miles  than  37.  Moreover,  receipts  will  fall  off  as  such 
cabs  become  more  numerous.  In  regard  to  tyres,  the  pro- 
vision made  may  lie  sufficient,  though  the  weight  to  be 
carried  is,  of  course,  greater  than  in  the  case  of  petrol  cars. 
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With  regard  to  the  general  question  of  electric  cabs,  there 
are,  of  course,  well  recognised  difficulties.  The  chief  of 
these  is  the  fact  that  it  is  impossible  to  control  the  driver 
very  effectivel}',  and  unless  he  is  severely  restricted  to  a 
mileage  per  charge  very  much  below  the  mileage  of  which 
the  battery  is  capable,  he  will  be  liable  to  damage  the  cells. 
There  is  also  the  competition  with  existing  petrol  caljs, 
and  as  the  latter  do  not  suffer  from  any  restrictions  as 
regards  distance  tlie  electric  vehicles  are  at  a disad\antage- 
On  the  other  hand,  if  the  electric  cab  is  to  achieve  success 
it  is  more  likely  to  be  successful  in  the  hands  of  a  company 
such  as  the  Electromobile  Co.,  which  has  large  experience 
on  which  to  work,  though  of  a  slightly  different  kind,  than 
in  any  other  way. 

Testing  Departments. 

The  Paper  presented  by  Mr.  H.  A.  Eatcliff  before  the 
I.M.E.A.  last  week  will  doubtless  have  impressed  many 
station  engineers,  as  it  impressed  us,  with  the  fact  that 
a  testing  and  standardising  department  is  an  expensive 
luxur}',  which  can  only  be  indulged  in  by  a  large  under- 
taking. It  is  the  misfortune  rather  than  the  fault  of 
electricity  supply  that  it  should  need  the  assistance 
of  a  testing  department.  Certainly  in  the  larger  towns 
it  would  be  advantageous  if  the  cost  of  such  depart- 
ments could  be  entirely  saved,  a  statement  which  postu- 
lates that  for  the  small  undertakings  testing  departments 
have  no  existence.  Since  the  rise  of  technical  schools, 
what  may  be  termed  the  purely  research  work  of  an  elec- 
tricity department  could  very  well  be  carried  out  with 
the  equipment  with  which  these  institutions  are  provided. 
Whether  the  more  tedious  and  protracted  work  of  meter 
testing  is  really  necessary  at  any  other  spot  than  the 
maker's  works  is  another,  and  perhaps  more  debatable,  matter. 
There  must  be  many  large  electricity  works  in  which  the 
importance  attached  to  testing  and  standardising  is  not 
taken  so  seriously  as  it  appears  to  be  at  Manchester. 
The  question  of  co-operation,  raised  by  I\Ir.  Eatcliff, 
may  be  taken  as  a  hint  that  his  department  should 
in  this  way  earn  some  return  for  the  expenditure  made 
upon  its  equipment.  Although  we  gather  from  the  I'apor 
that  work  of  tliis  character  is  undertaken  for  outside  autho- 
rities and  companies  by  the  Manchester  Corporation,  no 
engineer  contrilniting  to  the  discussion  spoke  in  favoui-  of 
the  centralisation  of  testing  apparatus.  Presumably  I  he 
tests  are  considered  accurate,  despite  the  fact  that  consider- 
able transport  of  the  apjiaratus  would  be  necessary.  This 
in  itself  is  the  main  dilliculty,  and  one  of  the  strongest 
arguments  for  independent  test  rooms  in  touch,  in  some 
way,  with  the  nearest  laboratory,  whiih  in  its  turn  iiiiglit 
well  be  allied  with  the  Xational  Pliysical  Laboratory.  \\\- 
should  have  liked  more  time  to  have  been  spent  at  the  Con- 
vention on  the  di.scusHJon  of  this  imiiortaiit  problem. 


The  Late  Mr.  London. — The  five  Moharanicdaii  natives  uho 
apphod  to  the  Judicial  Committee  of  the  Privy  Council  for 
leave  to  appeal  against  sentences  of  death  or  imprisonment 
|)as8ed  upon  them  in  British  Kast  Africa  for  the  munlcr  of 
Mr.  Tom  London,  have  failed.  Their  lordships  refused  the 
application. 

Cable  Interruptions.  Date  of  liitorni|.tion. 

('a\ri,ni-,SaliniiM Mny  12,  1908 

Ijos  I'ulmas— Arrocifo  May  18,  1908 


The  Daylight  Saving  Bill. — The  Prime  Minister  stated  on 
Wednesday  night  that  no  facilities  would  be  given  by  the 
Government  for  passing  this  Bill. 

Tramways  and  Light  Railways  Association. — The  Duke  of 
Argyll,  K.T.,  presided  at  the  annual  congress  of  this  Associa- 
tion yesterday,  Thursday.  The  meeting  was  held  in  the 
Congress  Hall  of  the  Franco-British  Exhibition.  Sir  Clifton 
Robinson  lectured  on  "The  Tramways  of  the  World,"  and 
Mr.  A.  H.  Gibbings  read  a  Paper  on  "  Tramway  Rail  Joints." 
To  these  we  shall  refer  in  our  next  issue. 

Obituary. — We  regret  to  record  the  death  of  Lord  Blyths- 
wood,  which  occurred  on  Wednesday  evening  last  at  his  seat, 
Blythswood  House,  Renfrewshire.  The  late  peer  was  best 
known  in  scientific  circles  for  the  keen  interest  he  took  in 
the  development  of  physical  science.  He  had  a  finely  equipped 
laboratory  at  Blythswood,  and  spent  a  great  deal  of  his  time 
in  experiments  on  electricity  and  phj'sics  generall)'.  In  late 
years  he  was  much  occupied  with  problems  of  aerial  navi- 
gation.    He  was  elected  a  Fellow  of  the  Royal  Society  in  1907. 

University  of  Leeds. — On  Tuesday  last  T.M.  the  King  and 
Queen  visited  Leeds  and  opened  a  new  wing  of  the  University 
buildings.  This  extension  has  become  necessary  owing  to  the 
growing  demands  of  the  University,  and  contains  as  its  special 
feature  new  rooms  and  equipment  for  the  Department  of 
Electrical  Engineering.  We  understand  that  their  Majesties 
were  much  interested  in  the  various  electrical  apparatus,  the 
details  of  which  were  explained  to  them  by  Mr.  G.  D.  A.  Parr, 
lecturer  in  electrical  engineering  at  the  University. 

Automatic  Telephony. — According  to  the  Paris  Daili/  Mail 
the  French  Postmaster-General  has  decided  to  try  the  Lorimer 
automatic  telephone  system.  The  experiment  will  be  made  at 
Lyons  on  an  exchange  with  200  subscribers.  It  will  be  remem- 
bered that  the  Lorimer  automatic  telephone,  which  is  a  Cana- 
dian invention,  is  fitted  at  the  subscriber's  end  with  a  set  of 
discs  by  which  any  combination  of  figures  can  be  obtained  and 
corresponding  impulses  transmitted  to  the  exchange.  These 
impulses  are  said  to  make  the  desired  connection  within 
1.5  seconds,  and  the  subscriber  then  rings  up.  Disconnection 
is  effected  iu  the  ordinary  way  by  replacing  the  receiver. 

Marseilles  Electrical  Exhibition. — In  connection  with  this 
exhibition  an  International  Congress,  dealing  with  the  applica- 
tions of  electricity,  will  be  held  at  Marseilles  from  September 
14th-20th.  The  object  of  the  Congress  is  the  examination  of  the 
technical,  commercial  and  administrative  problems  that  have 
cropped  up  in  practice  during  the  last  few  years.  The  discus- 
sions will  be  divided  into  a  number  of  sections  presided  over  by 
eminent  French  engineers.  Anyone  wishing  to  become  a  mem- 
ber of  this  Congress  should  communicate  with  the  Secretary  at 
63,  Boulevard  Hausmann,  Paris.  The  subscription  is  i!0  fr.,  and 
special  reductions  will  be  granted  by  the  railway  companies  to 
members. 

Mining  Exhibition  at  Olympia. — The  World's  Great  Mining 
Exhibition  at  ()lynq)ia  ojiens  tomorrow,  Jul}'  11th,  when 
Lord  Strathcona  and  Mount  Royal  will  perform  the  opening 
ceremony  at  noon.  The  vote  of  thanks  to  his  lordship  will 
be  proposed  by  Lord  Airedale  and  seconded  by  Mr.  C.  K. 
Rhodes,  M.Inst.C.lv,  President  of  the  Institution  of  Mining 
Engineers.  This  exhibition,  which  remains  open  until  July  31, 
is  attracting  great  interest  in  mining  circles.  The  South  Wales 
Institution  of  Mining  Engineers,  who  are  liolding  their  annual 
meeting  in  London  during  the  present  week,  will  visit  the 
exhibition  on  the  opening  daj'  and  will  he  enteitainod  to  tea 
in  the  Diamond  Prospecting  Canq). 

The  Alternating  current  Arc  as  a  Frequency  Transformer. — 

In  a  recent  nundier  of  the  l\li'klii<t('cliiiixch('  Xritsflni/t  i'eu- 
kcrt  cxpl.diis  that  the  :dternating  current  can  be  satisdictorily 
substituted  for  the  direct  current  arc  in  the  Dudilell  eircint  for 
the  generation  of  high  freciucuey  oscillations.  For  this  purpose 
the  author  used  an  arc  tiking  from  1  to  •>  anq)ei'es  on  a 
.^0  rycle  circuit,  thus  obtaining  oscillations  of  freipiencies 
varying  up  to  10".  Greater  power  can  be  ol)taincd  from  sucli 
a  circuit  by  connecting  a  number  of  lamps  in  series  or  by  en- 
closing tlie  arcs  in  some  inert  gas.  On  a  3,000  volt  circuit 
the  author  used  10  lanqis  in  series,  and  obtained  lioth 
steady  and  i|uiet  burning. 
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Trawlers  and  Submarine   Cables. — In  view  of  the  recent 

interruptions  of  trans- Atlantic  cables  in  the  waters  ofV the  soiith- 

I   west  coast  of  Ireland,  which  are  believed  b)'  the  cable  coni- 

I   panies  to  be  due  to  the  operations  of  trawlers,  the  I'ostniaster- 

General,  after  consultation  with  the  President  of  the  Board  of 

Trade,  has  appointed  a  small  committee  : — 

To  inqiiiie  wliether  injuiy  is  caused  to  submarine  cables  by  tlie 
openttioiis  of  trawlers  ;  and.  if  so,  to  consider  aiid  report  what  steps 
it  it  desirable  and  practicable  to  take  to  prevent  such  injury. 

The  Committee  is  constituted  as  follows  :  Sir  John  C.  Lamb,  C.B., 
CM.fi.  (chairmani  :  Mr.  W.  B.  ('Idley,  I.S.O..  Submarine  Superin- 
tendent in  the  Engineering  Department  of  the  Post  Ottice  ;  Com- 
mander (i.  C.  Frederick,  K.N.,  Harliour  Department  of  Boartl  of 
Trade:  Mr.  C.  E.  Fryer,  I.S.O.,  Superinteniling  Inspector  of  English 
Fisheries:  Mr.  \V.  S.  (ireen,  CB,  Chief  Inspector  of  Irisli  Fisheries: 
and  Commander  (1.  M.  Marston,  of  the  Ilydrographic  Department, 
Admiralty. 

%Mr.  F.  J.  Brown,  of  the  secretar3-'s  office,  G.P.O.,  will  act  as  secre- 
tary, and  applications  from  persons  desiring  to  oft'er  evidence  should 
be  addressed  to  him.  The  first  meeting  was  held  on  Wednesday,  when 
the  Committee  decided  that  the  piess  should  not  be  admitted.  The 
sittings  wilt  be  resumed  on  Thursday  next,  when  the  evidence  of  cable 
companies'  representatives  will  be  heard,  and  on  Friday,  when  evi- 
dence will  be  given  on  behalf  of  the  trawling  interests. 

Hydro-Electric  Development  in  India. — It  is  announce  tl 
that  a  hydro-electric  generating  station  is  being  erected  on  the 
river  Jhelum  in  the  Kashmir  valley,  which,  when  complete, 
will  be  capable  of  developing  20,000  H. P.  The  utilisation  of 
the  water  power  available  has  become  increasingly  necessary 
in  this  district,  for  coal  is  difficult  to  obtain  and  wood,  which 
has  been  used  up  to  the  present,  is  becoming  more  and  more 
scanty.  The  .Jhelum  has  always  plenty  of  water  even  in  the 
dry  season,  being  fed  from  the  Himalayan  streams  and  glaciers. 
The  intake  is  at  Rampur,  and  from  this  place  a  flume  Gj  miles 
long  has  been  tapped  off  to  the  generating  station  which  is 
50  miles  from  Srinagen,  the  capital  of  Kashmir.  It  is  proposed 
to  supply  power  for  lighting  and  traction  purposes  to  the 
latter  place  and  also  to  Riwal  Pindi,  a  distance  of  130  miles. 
The  flume  is  capable  of  carrying  .500  cubic  ft.  per  second,  and  its 
internal  dimensions  are  8-3  ft.  by  8-5  ft.  At  present  only  four 
1,000  kw.  generators  are  being  erected.  They  will  be  driven 
by  tangential  water  wheels  fitted  with  Lombard  governors. 
Current  will  be  transmitted  at  60,000  volts  by  a  double-pole 
line,  [t  is  intended  to  use  a  part  of  the  power  for  reclamation 
purposes,  the  capacity  of  the  river  being  increased  by  the  use 
of  electrically  driven  dredges  will  greatly  help  this  work. 

Wireless  Telegraph  Notes. — The  British  Commercial  At- 
tache at  Yokohama  reports  that  arrangements  have  been  com- 
pleted for  a  wireless  telegraph  service  from  a  station  at  Choshi 
{Shimosa  Province),  near  Cape  Inuboe,  the  most  easterly  point 
in  .Japan.  Messages  can  be  despatched  to  vessels  within  120 
nautical  miles  of  the  station.  The  charges  are  treble  the  ordi- 
nary land  rates,  or  double  if  the  telegram  does  not  pass 
over  the  land  wires.  It  is  intended  to  establish  public  wire- 
less stations  later  at  Shiwomisaki  (Kishu),  Osezaki  on  the  Goto 
Islands  and  Tsunojima  (Choshu).  Wireless  apparatus  has 
been  installed  on  the  steamships  of  the  Nippon  Yusen  Kaisha 
and  Toyo  Kisen  Kaisha,  which  sail  to  the  United  States. 

At  the  annual  meeting  of  the  Society  of  Wireless  Telegraph 
Engineers,  Boston,  Mass.,  on  June  1st,  the  secretary's  report 
showed  that  at  each  of  the  10  meetings  held  during  the  last 
year  a  Paper  bearing  upon  the  subject  of  wireless  telegraphy 
was  presented.  These  included  the  following:  "On  the 
'  Skin  Effect '  in  Oscillation  Circuits,"  by  .1.  Stone  Stone  ;  "  On 
Tubular  Condensers,"  by  O.  C.  Roos  ;  "  On  the  Field  for  Wire- 
less Telegraphy  in  the  Philippine  Archipelago,"  by  C.  E. 
Russell  ;  "On  an  E.xperimental  Verification  of  Oliver  Heavi- 
side's  Theory  of  the  Induction  of  Currents  in  Cores,"  by  Dr. 
Roy  T.  Wells ;  "  On  Experimental  Observations  on  the 
Andion,"  by  Sewall  Cabot;  "On  E.xperimental  Observations 
on  the  Loss  of  Energy  in  the  Dielectrics  of  Coils  in  Oscillation 
Circuits,"  by  E.  R.  Cram.  The  following  officers  were  elected 
for  1908-9  :  President,  Mr.  J.  Stone  Stone  ;  vice-president,  Mr. 
E.  R.  Cram ;  secretary,  Mr.  C.  E.  Russell ;  treasurer.  Dr. 
Roy  T.  Wells.  The  following  are  on  the  board  of  managers  : 
Messrs.  F.  A.  Kolster,  A.  P.  Browne,  C.  C.  Kolster. 

The  British  Post  Office  authorities  announce  that  on  the 
coming  into  force  of  the  International  Radio-telegraphic  Con- 


vention certain  modifications  in  connection  with  the  facilities 
offered  for  wireless  communication  with  ships  will  take  place. 
The  charge  for  communication  between  the  coast  stations  and 
ships  as  set  out  in  the  Marconi  Co.'s  monthly  list  will  be 
increased  to  lOd.  per  word  without  any  minimum  per  mes- 
sage. The  ordinary  rate  of  id.  per  word  with  a  minimum  of 
6d.  per  message  has  to  be  added  to  the  charge  for  a  wireless 
telegram,  making  the  charge  for  a  message  of,  say,  eight 
words  7s.  2d.  A  private  message  sent  to  one  of  II. M.  ships 
through  the  Marconi  stations  under  a  similar  modification 
becomes  Is.  6d.  for  eight  words.  The  name  for  wireless  mes- 
sages is  officially  ordered  to  be  "  Radiotelegrams."  Further 
arrangements  are  now  perfected,  and  particulars  can  be 
obtained  at  telegraph  offices  throughout  the  country. 

Renter  reports  that  the  captain  of  the  Italian  despatch 
vessel  "Staffetta,"  now  at  Mombasa,  telegraphs  that  the  wire- 
less telegraph  stations  at  Mogadoxo,  Brava,  Giumbo  and  Merka 
are  open  and  working  regularly. 

The  I'all  Mall  GazHto  announces  that  the  arrangements  for 
the  installation  of  wireless  telegraphy  at  the  Admiralty  are 
virtually  complete.  A  very  long  bamboo  pole,  120  ft.  long, 
has  been  put  in  position  on  the  central  dome  of  the  new 
Admiralty  building.  The  operating  staff  have  arrived  and, 
it  is  understood,  will  be  independent  of  the  Post  Office  in  its 
communication  with  the  various  ships  at  the  naval  manceuvres 
hundreds  of  miles  away.  In  connection  with  this  installation, 
Jlr.  Claude  Hay,  in  the  House  of  Commons  last  week,  asked 
whether  the  system  of  wireless  telegraphy  used  by  the 
Admiralty  required  so  much  horse-power  for  long-distance 
messages  that  it  was  not  passible  to  send  messages  any  con- 
siderable distance  from  ship  to  shore ;  whether  there  were 
other  wireless  systems  which  did  not  require  as  much  horse- 
power ;  and  whether  the  Government  would  appoint  a  Com- 
mittee of  experts  to  advise  the  Admiralty  as  to  the  best 
system  to  use  in  the  Navy.  Reply  was  given  in  the  negative. 
So  far  as  was  known,  there  was  no  other  system  which  required 
less  horse-power  than  the  Admiralty  system  to  ensure  reliable 
communication. 

According  to  the  Electrical  Wodd,  the  Detroit  &  Cleveland 
Navigation  Co.  has  wireless  telegraph  stations  at  Buffalo, 
Cleveland,  Detroit  and  Port  Huron,  and  will  establish  another 
station  at  Toledo.  All  the  steamers  of  the  company  are 
equipped  with  Clark  wireless  telegraph  apparatus. 

Wireless  Telegraphy  in  Germany. — The  German  Imperial 
Post  Office  have  published  a  list  of  German  radio-telegraphic 
stations  for  public  service.  The  total  number  of  these  stations 
(coast  and  board)  is  13.5,  having  ranges  between  100  km.  and 
600  km.  Of  these,  113  stations  are  equipped  on  the  German 
Telefunken  sj'stem,  16  stations  on  the  Marconi  system  and  six 
stations  on  the  De  Forest  system.  The  coast  stations  at 
Arcona,  Borkum,  Brenierhaven,  Buelk,  Cu.xhaven,  Heligoland, 
Noiddeich  and  Tsingtau  are  all  open  for  public  and  limited 
public  service,  and  also  all  lightship  stations  are  open  for 
public  and  limited  public  service.  Further,  all  .radio-tele- 
graphic ship  stations  are  obliged  to  communicate  with  other 
ships  or  coast  stations  irrespective  of  the  system  on  which  they 
may  be  equipped.  The  warship  stations  are  only  available  for 
the  service  of  the  Imperial  German  Navy. 


ARRANGEMENTS  FOR  THE  WEEK. 


FRIDAY,  July  lOtn  (to-day). 

The  Tra.mwavs  axu  LuiHT  Railways  Associatiol. 
//  a.m.     Short  .\ddress  by  Mr.  A.  L.  C.  Fell  in  the  Congress  Hall, 

Franco- British  E.xhibition. 
11:311  a.m.     Lecture    on     "  Rail    Corrugation,"    by    Prof.    0.    A. 

Car  US-Wilson. 
^:.3ii  p.m.      Dinner  in  the  Banqueting  Hall,  Garden  Club,  Franco- 
Briti.sh  Exhibition. 
SATURDAY,  July  lim. 

TiiK  World's  Great  Minino  Exhibition. 
/.'  nooii.     Opening  Ceremony  at  Olympia  by  the  Rt.  Hon.  Lord 
Strathcona  and  Mount  Royal. 

THURSDAY,  July  16th. 

.JlNIUB  iNSTITnTIOS  OF  ENGINEERS. 

Visit  to  the  new  Luton  Works  of  the  Davis  Gas  Stove  Co. 
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» A.C.  "  ACCUMULATOR  SUB-STATIONS  AND  THE  USE 
OP  ACCUMULATORS  FOR  PEAK  LOADS.* 

BY   A.    M.    TATLOK 
(Assistant  Electrical  Engineer,  Birmiugham); 

Summary. — After  referring  to  the  very  extensive  use  of  accumulators 
in  America  and  in  Germany,  the  author  considere  the  possibility  of 
putting  in  accumulators  instead  of  generating  plant  to  deal  with  the 
peak  load  of  a  station  as  the  output  increases  from  year  to  year.  He 
considers  a  special  case  in  which  the  maximum  load  increases  over  a 
period  of  five  years  from  5,000  kw.  to  10,000  kw.,  it  being  proposed  to 
deal  with  this  increased  load  entirely  by  means  of  accumulators.  The 
author  .shows  that  there  is  a  possibility  of  materially  lower  costs,  and 
he  advocates  the  use  of  batteries  for  such  a  purpose,  even  in  the  case 
of  alternate  current  sub-stations. 


1.  Introduclion. — Many  causes  have  conspired  to  delay  the  in- 
troduction of  accumulators  into  central  stations  in  this  country  for 
the  purpose  of  supplying  energy  for  light  and  power  dui'ing  the  time 
of  peak  load.  The  non-fulfilment  of  the  great  expectations  raised 
some  20  years  ago  has  had  its  reaction,  and  numerous  failures  in 
actual  practice  have  caused  central-station  engineers  to  lose  con- 
fidence in  all  cells  of  every  make  for  light  and  power  supply  as  a 
substitute  for  generating  plant. 
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FlO.   1. 

Even  when  one  succeeds  in  convincing  an  engineer  that  a  battery 
will  pay  for  itself  if  it  only  lasts  as  short  a  period  as,  say,  five  years, 
and  that,  therefore,  there  cannot  be  much  risk  in  installing  it  (as 
guarantees  for  much  longer  periods  of  maintenance  can  be  had,  at 
reasonable  rates,  and  from  responsible  parties),  the  .said  engineer 
will  hesitate  to  put  it  in  directly  it  is  brought  home  to  him  that,  in 
order  to  ensure  its  paying  under  these  conditions,  it  must  bo  relied 
on  as  a  real,  and  not  merely  a  nominal,  substitute  for  generating 
plant. 

In  (Jermany  and  the  United  States  of  America  groat  confidence 
is  shown  in  batteries  ;  tables  are  given  in  the  Paper  from  which  it 
appears  that  the  aggregate  capacity  of  batteries  used  in  the  supply 
stations  of  lierlinis  10,  IHOkw.  and  m  those  of  New  York  4!1,00()kw. 

2.  Eiiirgy  Louxck,  A  great  deal  is  often  made  of  the  ineflicicnry 
of  accumulators,  and  tlio  author  feels  that  this  point  is  one  that  re- 
quires early  attention  in  the  present  Paper.  It  requires  to  be  realised 

*  Abstract  of  a  I*u|)er  rcwlmi  Friday,  .luly  Srd,  ul  the  Convention  of 
the  Incor|iornl<!<I  Murnciiml  Kloclriciil  AsKiH'intiuii. 


by  engineers  that,  if  cells  are  installed  exclusively  to  take  the  peak 
of  the  load,  and  are  not  discharged  unnecessarily,  the  value  of  the 
energy  wasted  in  the  cells  and  accessories  is  only  of  the  order  of  1  or 
2  per  cent,  of  the  value  of  the  revenue  introduced  by  said  cells. 
Consequently,  their  inefficiency  is  not  nearly  so  serious  a  matter  as 
most  people  imagine. 

Consider  Fig.  1,  the  lower  half  of  which  shows  a  typical  load 
curve  for  a  station  having  a  present  maximum  demand  of  5,000  kw. 
All  further  extensions  are  assumed  to  be  carried  out  with  batteries 
till,  in  lyl3,  the  maximum  demand  reaches  10,000kw.  Neglecting 
changes  in  the  load  factor,  we  may  assume  that,  say,  5,000,000  units 
are  sent  out  in  1908,  and  10,000,000  units  in  191.3.  The  battery 
has  thus  introduced  a  revenue  of,  say,  £31,200  per  annum  (taking 
lid.  as  an  all-round  price  for  light  and  power  and  neglecting  losses 
in  transmission  in  each  case).  What  are  the  losses  due  to  the  in- 
efficiency of  the  battery  and  adjuncts  '? 

From  figures  published  for  the  maximum  demands  at  Neptune 
Bank  by  ^Iessrs.  Merz  &  McLellan  the  lower  curve  in  Fig.  2  has 
been  compiled,  as  a  rough  approximation  to  the  relative  periods  of 
time  which  the  station  was  working  during  the  year  on  different 
loads. 
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FlO.    2. — Dl.^ORAM   SHOWIXR   3tlXI5H"M    USE  OF   BaTTKRIBS. 

licferring  to  the  upper  curve  of  this  figure  which  embraces  the 
extra  5,000,000  units  "  introduced  "  by  the  battery,  it  will  bo  noticed 
tliat  the  batteries  are  only  called  upon  to  deliver  euergy  when  the 
peak  exceeds  5,000  kw.  They  are,  of  cor.rse,  charged  when  the  load' 
is  small  and  the  engines  and  boilers  incfliciently  loaded. 

To  simplify  the  iiuestion  tiio  author,  in  the  notes  accompanying 
Fig.  2.  has  only  considered  the  emplyment  of  the  battery  in  the 
winter,  and  for  discharging  at  the  heaviest  peaks;  the  extra  losses 
involved  in  the  occasional  charges  and  discharges  required  during 
the  summer  are  not  serious. 

Ileferring  to  the  notes  accompanying  Fig.  2,  it  will  be  noticed 
that  some  1,100,000  units  are  put  into  the  battery,  of  which  some 
700,000  are  reclaimed  as  "useful''  work.  In  the  figures  for  the 
increment  in  fixed  charges  duo  to  tbo  introduclion  of  the  battery 
the  author  debits  the  "  extra  "  units  introduced  by  the  battery  with 
the  whole  of  the  increnient  in  the  fixed  charges  of  the  station,  as 
well  as  with  the  capital  chargos  on  account  of  the  cells  ;  conse- 
quonlly  it  is  unnecessary  to  ilcbit  the  400,000  "  wasted  "  units  with 
anything  beyond  the  coal,  water  and  petty  stores  consumed.    These 
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items  are  sulficiently  covered  by  the  'd.  allowed.  The  cost  of 
400,000  units  at  'd.  (or  £8;i4)  is,  then,  the  sum  which  we  must  set 
off  against  the  revenue  of  £ol,'200,  introduced  by  the  cells,  on  account 
of  the  "  wasted  "  units  in  the  battery. 

8.  Proporlion  of  real:  taken  up. — The  capital  cost  of  the  cells 
dmends,  of  course,  very  largely  on  the  proportion  of  the  peak  which 
it  taken  up  by  them,  each  successive  kilowatt  so  taken  up  requiring 


Mid-December  Peak,  No  Fog.  Mid-January  Peak,  Heavy  Fog 

Note.— Botti  curves  refer  to  the  same  town 

Capital  cost  of  cells  (only)  to  take  up  s  of  the  peak  (Excl.  Fogs)=i8  lOs.  per  kw. 
(    „    )  „  3       „       „     (lucl.  Pogs)  =  i*ll  15s.  perkw. 

(    „    )  „  j       „       „     (Excl.  Fogs)  =  f  10  per  kw. 

(    „    )  ,,  i;       „        ,,    (Incl.  Fogs)  =  i:15per  kw. 

Fig.  3. 


a  longer  period  of  discharge.  This  will  be  evident  from  Fig.  3,  the 
left  hand  diagram  of  which  shows  the  peak  load  of  a  station  in  a 
large  industrial  town,  and  may  be  taken  as  a  typical  case.  Referring 
to  this  figure  it  will  be  noticed  that  the  first  thousand  kilowatts 
taken  up  require  only  an  average  duration  of  discharge  of  1'15 
hours,  the  second  thousand  kilowatts  require  three  hours,  and  the 
third  thousand  kilowatts  4-26  hours.  The  average  duration  of  dis- 
charge for  3,000  kw.  taken  up  is  as  shown,  2-8  hours,  and  for 
2,000  kw.  it  is  2-07  hoMs. 


32,0C0 


the  figure  show  the  capital  cost  per  kilowatt  of  maximum  demand 
taken  up  by  the  cells,  for  ditleront  proportions  of  the  peak,  both  for 
the  left  hand  and  for  the  right-hand  diagrams.  It  wiU  be  noted  that 
the  cost  for  taking  up  i'i'i",  of  the  peak  in  the  right-hand  diagram 
is  very  little  in  excess  of  that  of  taking  up  fjjgg  of  the  peak  in  the 
loft  hand  diagram. 

In  the  comparison  which  will  now  be  made  between  the  cost  of 
generating  plant  and  batteries,  it  is  assumed 
that  no  provision  is  made  for  dealing  with 
fog  loads,  there  being  numerous  towns  in 
the  country  where  such  loads  are  not 
materially  felt.  Even  where  the  contrary 
is  the  case,  the  battery  can  still  hold  its 
own,  provided  that  a  smaller  proportion  of 
the  peak  is  taken  uu. 

4.  Cells  V.  Generating  Plant.  — In  order 
to  obtain  a  clear  idea  of  the  various  econo- 
mies, both  in  capital  cost  and  rimning 
expenses,  which  may  be  effected  by  the 
^i/Ei^£4Hiis  introduction  of  cells  to  take  the  peak  of 
the  load  for  light  and  power  work,  a  typical 
station  has  been  selected,  in  which  the 
annual  development  is  assumed  to  progress 
at  a  healthy  rate,  and  the  efifect  is  noted  of 
installing  accumulators  to  deal  with  the 
peak  of  the  load  in  place  of  generating 
plant,  and  the  annual  expenses  are 
estimated  in  the  two  cases  over  a  number 
of  years. 

On  the  left-hand  side  of  Fig.  4  is  shown 
the  assumed  annual  development  of  the 
peak  of  the  load  for  a  large. steam  power 
station,  and  the  plant  capacity  allowed 
(including  spares)  to  meet  same.  On  the 
right-hand  side  of  Fig.  4  is  similarly  shown 
the  same  station  carried  over  the  same 
term  of  years  by  means  of  cells  added  to 
the  existing  generating  plant,  no  further 
generating  plant  being  put  down.  In  both  cases  only  sufficient  spare 
plant  has  been  allowed  to  cover  the  chance  of  a  breakdown  of  one 
of  the  generating  units.  This  may  be  criticised  as  insufficient,  but 
owing  to  the  large  capacity  of  the  battery  for  short-period  discharges, 
the  comparison  would  undoubtedly  show  still  more  favourably  to 
the  latter  if  a  larger  margin  of  spare  plant  capacity  were  allowed. 
In  Table  I.  are  given  the  estimated  figures  for  the  development  of  a 
steam  station  whose  demands  are  shown  by  Fig.  4,  no  battery 
being  considered.    The  annual  costs  are  broken  up  into  the  items  of 


19118/9  1909/111  19111/11 

26,Wiii,ili«iU.      32,1 .iiiMir.    38,U»ii.iiiiiiU. 

15,6511  kw.         18,31111  kw.;      21,70(ikw. 

Note.— r=TJDit8.    PC.    Plant  capacity 


1911/12  191-2/I3 

46,0(»,ll0(i  U.     54,00(1.111)1.1  U. 
26,300  kw.         39,4011  kw. 

FlO.  4. 


1908/9  1909/10  inlO/ll  1911/13 

26,1101,01111  ir.  33,11011,000  U.  33,i)iiii,im!i  U.  40.OOo.0U0  U 
15,63Jkw.      18,300  kw.      31,700  kw. 


1912/13 

54,000,000  1'. 

36,310  kw.         29,400  kw. 


On  the  right-hand  side  of  Fig.  y  is  given  a  peak  load  curve  for 
the  same  station  during  an  exceedingly  heavy  fog,  and  the  corres- 
ponding hours  of  duration  for  each  successive  thousand  kilowatts 
on  either  of  the  two  humps  of  this  peak  are  given  in  horizontal 
figures,  the  equivalent  hours  of  duration  for  the  joint  load  of  the 
two  peaks  bemg  given  in  vertical  figures  ;  the  notes  at  the  top  of 


running  costs  and  fixed  charges,  and  the  various  figures  selected  are 
taken  from  the  fairly  typical  case  of  a  large  manufacturing  town. 
The  method  of  treating  the  figures  is,  the  author  thinks,  clearly 
shown  in  the  table,  and  consists  in  deducting  from  the  so-called  total 
costs  an  item  for  coal  and  stores  representing  the  true  running  cost 
(which  for  1907-8  is  shown  at  £1.5,000). 
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The  balance  of  the  total  cost  (£41,030  for  1907-8)  is  divided  by  the 
iilowatts  of  maximum  demand,  and  entirely  debited  as  a  standing 
charge.  In  deaUng  with  interest  and  sinking  fund  charges,  it  may 
be  explained  that  in  these  tables  the  figure  given  for  the  capital 
cost  per  kilowatt  of  maximum  demand,  represents  that  spent  both 
on  mains  and  generating  stations.  &c.,  up  to  date,  plus  a  sum  for 
the  needful  extensions  for  the  next  winter's  load  in  each  case. 

It  may  further  be  explained  that  the  drop  in  the  kilowatt  capacity 
for  1908-10  is  due  to  the  assumption  that  2,000  kw.  of  old  plant  has 
been  scrapped  to  make  way  for  more  efficient  plant.  This,  of  course, 
has  no  bearing  on  the  real  question  at  issue,  and  may  be  discounted, 
if  desired. 

In  Fig.  5  the  results  obtained  in  Table  I.  are  plotted  in  the  form 
of  ordinates  for  three  years  out  of  the  series,  and  in  Fig.  6  the  corre- 
sponding expenses,  with  the  accumulators  considered  in  Fig.  i,  are 
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Fio.  .5. — Annual  Costs  Incurbki>  with  Steam  Kxtknsions. 

uimilarly  expressed.  It  will  {je  noted  in  Fig.  G  that  the  steam  ex- 
penses incurred  in  the  year  1907-8  are  taken  as  the  basis,  and  it  is 
assumed  that  since  no  further  generating  plant  is  added,  the  fixed 
charges  and  interest  and  sinking  fund  charges  will  remain  constant.* 

To  the  total  of  the  steam  plant  charges  incurred  in  the  year 
1907-8  is  added  a  sum  representing  12  percent,  on  the  cost  of  the  cells 
added  during  the  year  1908,  and  the  total  so  obtained  is  plotted  as 
the  cost  for  the  year  ending  in  March,  1909.  The  capital  cost  of 
the  cells  and  their  accessories,  inclusive  of  Imilding,  has  been  put  in 
at  S.\:,  per  kilowatt  throughout.  In  the  years  1910  Id  1911,  I'.tll 
to  1912  and  1912  to  19i:{  a  small  sum  (11,0(10)  has  been  added  to 
cover  the  cost  of  extra  wages  for  attending  to  the  colls  and  apparatus.! 

With  reference  to  the  12  per  cent,  taken  on  the  cost  of  the  cells 
in  the  above  figuroH,  it  may  bo  explained  that  interest  charges  on 
the  coIIb  are  taken  at  3  per  cent,  and  doprociation  and  maintenance 


*  A  consiilcrntiuii  of  F: 
hIiow  tliat  the  author  liax 


IK.  8  and  the  rcinarkfl  in  the  Aii|>endi\  will 
ilicen  very  libonil  to  the  nlcnm  plant, 
t  Tbis  is  apparent  only  in  the  tnst  yn.-ir  in  the  ligurcs.  n.s  we  Iinvo 
found  it  ncccSHary  to  omit  intermediate  years.— Ed.  ft'. 


charges  at  9  per  cent.  It  will  also  be  noted  that  in  Fig.  6  the 
savings  introduced  by  the  cells,  as  against  steam  plant,  are  i'12,000, 
^624,000,  i:.i!7,000,  i46,000  and  £64,000  respectively,  in  the  five 
years  following  1907-8 ;  a  total  saving  of  £183,000. 

The  author  also  showed  a  diagram  in  which  he  had  taken  the  in- 
crements each  year  showed  over  1907-8  in  annual  expense,  and  had 
divided  these  by  the  corresponding  increments  in  units  sold,  with 
the  result  that  for  the  steam  plant  the  costs  of  each  extra  unit  sold 
are  l-09d.,  0-9d.,  0-91d.,  0'86d.  and  0-85d.,  whereas  with  the  com- 
bined steam  and  accumulator  plant  the  corresponding  costs  are 
0-62d.,  0-44d.,  0-40d.,  0-42d.  and  0-o9d.,  with  the  result,  as  already 
stated,  that  the  total  net  saving  in  five  years  is  i'l83,000  after  pro- 
viding for  the  payment  of  interest,  depreciation  and  maintenance 
on  the  accumulators,  representing  an  average  saving  of  £36,600  per 
annum.  It  may  be  pointed  out  that  the  £'64,000  saving  in  1912-13 
would  pay  an  additional  lOJ  per  cent,  interest  on  the  total  invest- 
ment in  cells  and  accessories,  including  that  of  1912-13. 

As  a  further  illustration  of  the  relative  costs  of  the  cells  and  of 
the  steam  plant,  the  author  has  resolved  the  cost  into  curves  con- 
necting load  factor  and  price  per  unit,  which  are  shown  in  Fig.  7. 
In  this  figure  the  cost  for  the  battery  itself  and  the  increment  in 
fixed  charges  introduced  by  it  is  shown  by  the  curve  AB,  the  cor- 
responding curve  for  the  increment  in  the  generating  plant  (ex- 
cluding distribution)  being  marked  CD  on  the  above  figure  (details 
of  construction  are  given  in  Table  II.).  To  show  the  difference  that 
would  be  obtained  in  favour  of  the  electric  accumulator  system, 
were  we  to  compare  its  added  costs  with  the  existing  costs  of  the 
steam  system,  we  have  only  to  compare  curve  AB  with  curve  EF 
(the  latter  representing  the  costs  for  1907-8  for  any  load  factor,  as 
deduced  from  the  ordinate  plotted  for  a  particular  load  factor  in 
Fig.  o).  The  author  submits  that,  in  estimating  the  saving  intro- 
duced by  putting  down  accumulators,  it  is  not  in  certain  cases  tm- 
fair  to  take  the  difference  in  costs  between  the  curves  EF  and  AB  as 


£l.iO,OliO 
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£60,000 


Year,  ;9r7/8                            1906/9  1912'!;> 
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Fia.  G, — Annual  Costs  Incuiiiikp  wftii  .Vcccuulatok  Extensions.  I 

representing  the  saving,  since  the  station  is  at  the  present  time 
charging  the  consumer  on  the  basis  of  the  curve  EF,  while  the 
added  cost  for  each  unit  sold  with  the  accumulators  is  only  that 
represented  by  the  curve  .\B.  Each  extra  unit  sold  (duo  to  the 
growth  of  the  load)  would  therefore  bring  in,  if  present  prices 
remained  unaltered,  a  net  profit  represented  by  the  difference 
between  these  two  curves  ;  or,  say  0'8.')d.  per  unit  on  a  1(>  percent, 
load  factor. 

.1.  Allcr?iatinff  Ctirretit  Snb-Statiotu. — The  author  trusts  that,  in 
the  examination  of  the  energy  losses  incurred  by  the  acoumulator 
system  (srr  sec.  2  of  appendix)  it  will  be  conceded  that  the  cost  of 
the  energy  used  in  charging  the  cells  is  so  very  low  that  the 
inotliciency  of  the  cells  and  accessories  is  nuich  more  than  compen- 
sated by  the  gain  in  coal  economy  on  the  "  intorostpaying  "  units. 
The  result  of  calculations  which  ho  has  made  in  conjunction  with 
the  employinent  of  sub-stations  has  satisfied  liiiu  that  there  is  a 
future  for  such  a  soheuic  (particularly  in  connection  with  long-dis- 
tanco  transmission  of  power),  tho  battorion  being  put  down  here  I. 
rather  than  at  the  generating  station. 
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Details  caonot  be  here  entered  into,  but,  from  inquiries  made  of 
accnmulfltor  companies,  it  is  found  that,  where  cells  of  very  large 
individual  capacity  can  be  installed,  it  is  possible  to  obtain  a  dis- 
charge representing  Gkw.  (on  a  three-hour  basis)  for  every  square 
yard  of  floor  space,  for  a  single  tier  of  batteries  ;  and  where  there 
are  two  tiers  this  would  be  raised  to  12  kw.,  or  if  three  tiers  18  kw. 
per  square  yard  of  ground  space.  These  figures  do  not  include  any  space 
for  the  rotary  converters,  or  the  boosters  or  auxiliary  apparatus  ;  but 
where  the  units  are  of  moderate  size,  the  extra  floor  space  required 
for  these  is  not  at  all  serious.  A  separate  building  could  be  erected,  if 
desired.where  the  cells  were  on  a  single  floor  only,  for  something  under 
78.  6d.  per  kilowatt,  and  even  where  the  cells  were  arranged  on 
iwo  floors,  or  even  three  floors,  the  cost  of  such  a  building  need  not 
exceed,  say,  15s.  to  £1  per  kilowatt,  and,  of  course,  the  cost  of 
maintenance  of  such  a  building  is  trifling  compared  with  that  of  the 
cells.  As  regards  the  cost  of  land,  this  could  generally  be  obtained 
at  about  12s.  per  [square  yard,  which,  for  a  single  storey  battery, 
works  out  at  2s.  per  kilowatt,  which  is  really  quite  negligible  com- 
pared with  the  cost  of  the  battery.  It  is,  however,  of  course,  often 
a  matter  of  the  greatest  difficulty  to  get  the  land  just  where  it  is 
required,  and  hence  it  is  highly  desirable  to  adopt  any  means  where- 
by the  floor  space  required  for  the  accumulators  can  be  greatly 
reduced.  In  the  smaller  sizes  of  sub-stations,  such  as  would  be  em- 
ployed for  prospecting  purposes,  and,  in  fact,  up  to  2,000  kw.,  the 
author  believes  that  his  low-voltage  system  of  accumulators  will  be 
fotmd  very  useful  in  reducing  floor  space  (as  well  as  capital  cost), 
and  he  has  taken  advantage  of  the  facilities  which  the  employment 
of  alternating  currents  offers  for  stepping  down  the  voltage  to  pro- 
duce a  scheme  which  is  at  once  cheap,  flexible  and  easily  extensible 
with  the  growth  of  the  load  in  the  sub-station.  By  this  means  it  is 
possible  to  use  the  batteries  to  deliver  alternating  current  of  high 
pressure  into  the  line  at  times  of  peak  load,  while  at  the  same  time 
delivering  direct  current  of  suitable  pressure  to  the  'bus  bars  of  the 
sub-station,  and  the  author  believes  that  this  and  other  combinations 
mH  be  found  to  be  valuable  as  a  means  of  relieving  the  main  gene- 
rating station  at  the  time  of  peak  load,  as  well  as  the  feeders.  The 
efficiency  to  be  obtained  on  discharge,  as  between  battery  terminals 


amount  of  maximum  demand  to  be  met  at  a  sub-centre  for  a  very 
much  less  expenditure  in  extra-high-tension  cables  than  would 
otherwise  be  incurred. 

6.  Conclusions. — The  development  which  has  taken  place  in  the 
use  of  accumulators  during  the  past  nine  or  ten  years  in  the  United 
States  has,  compared  with  that  in  Great  15ritain,  been  prodigious, 
and  is  an  answer  to  statements  concerning  unreliability,  &c.     Th& 
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per  kw.of  extraM. 0.(1912-131 
0-16d.  -f  fl  -95  per  kw.of  oitra 
M.D.  (1912-131 
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Fi...  7.— RKL.VTION  OF  (,osT  PER  Umt  a.nd  Load  Factor. 

and  eitra-high-tension  alternating  current  'busbars,  will,  in  a  large 
sub-station,  be  found  to  be  of  the  order  of  93  per  cent.,  and  that  be- 
tween ttie  battery  and  the  sub-station  direct  current  'bus  bars  of  the 
order  of  87  per  cent.,  and  even  in  a  small  substation  these  figures 
would  not  be  materially  less  than  90  per  cent,  and  82  percent,  respec- 
tively. It  18  further  suggested  that  such  a  system  may  be  found  very 
neiptui  on  Jong  high-pressure  lines,  such  as  those  on  the  outskirts  of 
a  power  company,  the  accumulator  in  this  case  enabUng  a  given 
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Fig.  8.  — DiAGBAii  showing  E.vtkeme  Limits  to  which  the  use  op 
Batteries  might  be  carried. 

author  believes  there  is  a  strong  case  for  accumulators  in  connection 
with  a  large  modem  station,  where  ample  station  and  street  accom- 
modation for  extensions  does  not  exist. 

As  regards  the  introduction  of  accumulators  into  the  smaller 
stations,  the  author  believes  that  the  causes  of  high  coal  consump- 
tion in  these  stations  are  not  due  altogether  to  the  smallness  of  the 
engine  and  boiler  units  or  even  to  their  being  of  some- 
what obsolete  type,  hut  rather  to  the  greater  proportion 
which  the  stand-by  losses  and  the  fixed  charges  bear  to 
the  total  cost  of  operation.  The  use  of  cells,  worked  on 
the  lines  of  his  Fig.  8,  would  introduce  great  economies 
here. 

The  author  suggests  that  Fig.  7  will  be  found  helpful 
as  showing  at  a  glance  and  in  a  single  diagram  the 
net  effect  of  using  cells  on  the  cost  per  (extra)  unit 
for  different  (station)  load  factors,  also  the  saving 
introduced  by  using  cells  as  against  modern  steam 
plant. 
As  regards  the  transmission  of  power  over  long  distances,  such  as 
from  water-power  centres,  the  author  suggests  that  the  facilities  for 
increasing  the  radius  of  transmission  (for  a  given  limitation  in 
E.M.F.)  which  the  storage  system  offers,  combined  with  the  great 
advantage  of  having  the  reserve  of  power  at  the  point  where  it  is 
wanted,  should  be  considerations  of  moment  in  introducing  cells  for 
such  work. 

Nine  tables  are  included  in  the  Paper.  The  first  and  second  of 
these  give  particulars  of  the  accumulators  installed  in  electricity  works 
in  Berlin,  Chicago,  New  York  and  other  cities.  In  Table  I.  herewith 
we  give  the  particulars  contained  in  the  following  six  tables,  whilst; 
the  last  table  g'ven  by  the  author,  which  we  reproduce  as  Table  II. 
herewiih,  contains  the  basis  of  the  particulars  shown  in  Fig.  7. 
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Table  I. 


1907-8. 


1908-9. 


Units  sold  (estimated)     20,000,000 

Kilowatts  demanded  (estimated)  12, COO 

Load  factor  (estimated) 19  per  cent. 

■plant  cipacicy 14,000  n- 3.000  kw.  (new) 


26,000,000 
15,650 
19  per  cent. 
14,000-1-6,000 


Per  unit 
sold. 


Per 


I  Per  kw.  Per  unit;      Per       Per  kw. 
of  M.D.       sold.      annum,   of  M.D. 


1910-11. 

38,000,000 
21,700 
20  per  cent. 
14,000  -I- 12,000 

Per  unit      Per        Per  kw. 
sold,      annum,    of  M.D. 


■Coal     0-22d.     £18,300 

Oil.  waste,  &c 0-019d.       1,580 

Wages    0-132d.     11,100 


0-21d.  £22,750 
0  02d.  2.170 
0-13d.       13,000 


Deduct—  30,980 

"  Running  cost " 018d.    ;   15,000 


018d. 


Repairs  and  maintenance,  say...     O'lOd. 

Rent,  rates,  &c.,  saj'  O'lOd. 

Management,  office,  &c.,  say  ...     O'lOd. 

Add— 
Depreciation  or  reserve  fund,  say 


15,980 
8,350 
8,350 
8,350 

41,030 
12,000 


£1-33 
0-696 
0-696 
0-696 

3-41 
1-0 


OlOd. 
0-09d. 
007d. 


37,920 
19,500 

18,420 

10,800 

9,750 

7,600 


£1-18 
0-69 
062 
0-485 


1912-13. 

54,000,000 
29,400 
21  per  cent. 
14,000-1-18,000 


0-2d.  £31,700 
0-019d.  3,010 
0-lOd.       17,400 


Per  unit 
sold.     I 


Per 


Per  kw. 
I  of  M.D. 


0-19d.  :£42,800 
0-019d.  I  4,280 
0-095d.  I   21,400 


46,570 
18,800 


2-98 
1-2 


Total  (excluding  interest,  kc.) 


Interest  and  sinking  fund 


.,At6%:on,  say,  £102 
I '  per  kw.  of  M.D. 
I  3,000  kw.  at  £40 
added  during  year 
at  station -f  £90,000 
for  mains,  &c. 


4-41 


6-12 


4-2 


£10-5 


Total  cost  (estimated) 


At  6%  on,  say,  £93, 
per  kw.  of  M.D.  ... 
3,000  kw.    at    £30    g.^g 
added  during  year  •' 
atstation-f  £90,000 
for  mains,  &c 


0-17d. 


0-085d. 
0-075d. 
0-065d. 


!  52,110 
:;26.900 

25,210 
13.500 
11,900 
10,300 

60,910 

26,000 


£1-16 
0-62 
0-53 
0-475 


2-79 
1-2 


At  6%  on,  say,  £82, 
per  kw.  of  M.D. 

3,000  kw.  at  £25 1 
added  during  year  i 
atstation  + £75,000  I 
for  mains,  &c. 


40 


4-9 


£9-78  £8-9 

018d.  per  unit-h£10-5  perO'lSd.  per  unit-l-£978  per0-17d.  per  unit-t-£8-9 
kilowatt  of  M.D.  I         kilowatt  of  M.D.  kilowatt  of  M.D. 


per 


0-17d. 


0-085d. 
0075d. 
0065d. 


68,480 
38,200 


30,280 
19,150 
16,900 
14,600 


£1-03 

0-65 
0-57 
0-498 


80,930 
35,300 


2-75 
1-2 


At  6%  on,  say, '£68 -3 
per  kw.  of  M.D.  ...  j 

3,000    kw.    at    £20 1 
added  during   vear  t 
atst!ition-f  £6(),000 
for  mains,  &c ' 


3-95 


4-09 


£8-04 

0-17d.  per  unit -(-£804  per 
kilowatt  of  M.D. 


Table  11- — Basis  for  Comptitatioti  of  Curve  CD  (Fig.  7 

• 

1907-8. 

1912-13. 

Differ- 
ence. 

Diffence 

perextra 

kw.  of 

M.D. 

Running  cost  at  0-18d.  (1907-8) ... 
0-i7d.  (1912-13).. 

£15,000 

£38,'200 

Expenses  Directly  Incurred  with  Steam  Plant. 


Fixed  charges  on  account  of  coal, i 
wages  and  stores  (75/, ,  taken  to 
give  generating  )jlant,  plus 
feeders  to  battery  sub-stations 
only) 

Repairs  and  maintenance  (66% 
taken,  &c.) 

Reserve  fund  (75     r;iken,  &c.) 


0-61 

0-41 

1-0 

I  2-02 

Interest  and  sinking  fund  on  in-      Nil         480,000  480,000        .say 

crement  in  jilant  capacity  at  6°  (18,000        1-5 

on,  say,  L'26  jier  kw.  of  M.I).* 
Interest    anil     sinking    fund    on        ...  ...       I       ...  0-3 

feeders  to  su  b- stations  ;  6%  on 

£5  per  kw.  of  M  D. 

Basis  of  curve  JK  =  £3'82 
ICxptiixKi  Indirtctly  Incurred  with  Sleam  I'liint. 

Rent,  ratesand  taxesCW'hole  of)...|  £8,350     £16,900i    £8,550 
Management,  office,  &c.  (87%  of      8,350        14,6001       5,500 
totul in  each  year)  x  i      '       x  J 

1  =  7.250    =12,750: 

Hasis  of  Curve  CD  =  £4-63 

NoTK.— Increment  in  kw.  of  M. IX  =  17,400  kw. 
*  £26'6  is  the  avera-^e  over  six  years  covered  by  Table  I. 


£15,980 

xj 
=  12,000 

£30.280 

xS 
=  22,700 

£10,700 

8,350 

19,150 

7,190 

=  5.560 
12,000 

=  9,000 

■•<3 
=  12,750 
35,300 

xi 
=  26,420 

17,420 

Nil 

480,000 

480,000 

(18,000 

kw.add') 

£0-49 
0-32 


APPENDIX. 

The  I'aper  is  followed  by  an  appendix  consisting  of  three  sections. 
In  tlio  first  of  these,  dealing  with  true  "  running  costs,"  the  aullior 
shows  the  diHtrilmlion  of  the  heat  energy  contained  in  the  coal, 
from  the  grate  bars  to  the  dynamo  terminals,  showing  that  the 
extra  coal  cost  incurred  by  throwing  on  llio  battery  cliargo  is  niost 
imlikely  to  exceed  Ol'id.  per  imit  for  nmall  sets  of,  say,  500  kw. 
capacity.  It  is  unneco-sary  to  debit  the  units  "  wasted  "  in  tlie 
battery  with  any  other  cliurgCH  than  the  cost  of  oil  and  petty  Blnres, 
and  the  figure  ol  U\.  taki'n  in  Fig.  '1  to  represent  tlin  inchisivo  cost  of 
these  wasted  units  is  ample;  in  fact,  tho  author  bolievoa  0'ir>d.  to 
be  juBtifiablo. 


In  section  II.  the  question  is  considered  as  to  whether  there  is 
any  coal  economy  to  be  effected  by  using  the  battery  not  merely  to 
take  the  peaks  in  winter,  and  so  save  in  generating  plant ;  but 
whether,  having  installed  the  battery,  it  is  not  advisable  to  use  it, 
both  summer  and  winter,  for  the  purpose  of  loading  up  the  engines 
and  boilers  to  their  best  working  conditions,  and  also  of  saving  the 
running  of  some  engines  and  boilers  entirely,  and  so  eliminating 
the  "constant"  losses  due  to  same.  .\  heat  and  coal  diagram  is 
given  to  show  the  seriousness  of  these  "constant"  losses,  and  of 
their  effect  on  the  coal  bill,  but  sceptics  may  still  be  found  who 
doubt  whether  the  poor  efHciency  of  the  battery  and  booster  com- 
bination does  not  waste  electrically  what  it  saves  in  steam  con- 
umption. 

Extreme  cases  of  the  use  or  non-use  of  the  battery  are,  therefore, 
considered.  In  Fig.  2  we  have  the  battery  providing  only  some 
700,000  units  out  of  a  total  of  10,000,000,  or'?  per  cent,  of  the  total. 
In  Fig.  8  we  have  precisely  the  same  battery  used  to  provide  some 
7,.500.003  units,  or,  say,  75  per  cent,  of  the  total.  The  station  is 
also  equipped  with  the  same  steam  plant  in  the  two  cases.  Con- 
sidering first  the  peak  load  battery,  it  can  be  seen  from  the  heat  and 
coal  diagrams,  referred  to  above,  that  while  the  coal  consumption 
on  the  whole  output  of  the  engine  is  reduced  by  adding  the  battery 
load,  in  the  ratio  of  2-5  lb.  to  l-!Uilb.  (a  reduction  of  '2-2  per  cent.) 
the  efficiency  of  the  olcctrical  system  is  decreased  18  per  cent., 
leaving  4  per  cent,  in  favour  of  the  change.  So  that,  considering 
only  tlie  application  of  tho  battery  to  the  winter  peaks,  it  can  hardly 
claim  to  be  much  of  a  coal  saver. 

If,  however,  tho  battery  were  used  on  the  lines  indicated  in  Fig.  8 
the  case  is  very  diirerent.  It  will  be  clear  IVom  this  ligure  that  60 
per  cent,  of  the  running  plant  (or  .'i.OiOkw.)  could  be  entirely  shut 
down  over  II  months  of  the  year  and  a  further  20  per  cent,  over  10 
nionihs;  whereas,  in  I'ig.  2  tlie  same  (U)  per  cent,  could  only  be 
shutdown  for  six  months  and  the  20  per  cent,  for,  say,  the  equiva- 
lent of  six  months  (more  correctly, -10  percent,  for  three  months).  The 
last  20  per  cent,  in  Fig.  H  will,  it  is  tru",  have  to  run  longer  hours 
daily,  in  order  to  generate  the  energy  shown  in  tho  unshaded  part 
of  tho  figure:  but  the  set  will,  througho\it,  bo  running  under  con- 
ditions of  maximum  economy,  and  the  total  amount  of  coal  saved  in 
tho  year  would  bo  (piilo  considerable. 

Tho  author  makes  a  rough  estimate  of  this  saving.  For  instance, 
lor  each  engine  sliut  down,  the  "  constant  "  part  of  tho  loss  thus 
oliniinatcd  (excluding  that  in  the  boileri  is  reprosenti-d  by  about 
2.'')()11).  of  coal  per  hour.  Consoquontly,  if  we  shut  down  lour  such  sets 
(;i,On()kw.)  for  throe  hours  liaily,  in  the  one  case  (Fig.  2)  for  six 
months  and  in  tho  other  (l''ig.  8)  for  11  months,  the  not  saving  on 
engines  alone  is  10.')  tons.  Again,  if  we  shut  ilowii  one  set,  m  the 
iMie  ca-o  (Fig.  'J)  for  six  months  and  in  tho  other  case  (Fig.  8)  for 
10  months,  the  not  saving  is  I! I  tons.  Hut,  if  wo  lake  account  of 
tho  large  battery  capacity  available  for  short- period  discharges 
(such  ns  while  s'oam  is  being  raised  in  the  early  stages  of  a  fog)  wo 
can  further  credit,  for  the  not  saving  in  boiler  losses,  for  the  extra 
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tive  months  :  250  lb.  x  4  boilers  x  24  hours  x  12.')  days=  1,320  tons  ; 
and  {or  the  extra  four  months  :  250  lb.  x  1  boiler  x  24  hours  X  100 
dav8=2'72  tons.  The  total  amountsaved  is  thus  1,791  tona,  repre- 
genting  an  annual  saving  of,  say,  XGHO. 

It  is,  perhaps,  advisable  here  to  point  out  that  the  above  saving 
\9  (luite  distinct  from  the  corresponding;  saving  on  those  steam  sets 
which  are  entirely  displaced  by  the  battery.  Figs.  2  and  8  both 
contempla'fi  5,000  kw.  of  plant  so  displaced.  Thus,  for  instance, 
seven  additional  sets  (equivalent  of)  for  three  hours  per  day  for,  say, 
one  nionth  give:  2501b.  x  7  sets  x  3  hours  x  25  days  =  58  tons  ;  and 
seven  additional  boilers  for  one  month  give:  2501b  X7  boilers  X  24 
honrsXiy  days  =  464  tons.  Half  of  this  extra  boiler  power — i.e., 
the  equivalent  of  2,500  kw. — would,  if  there  were  no  cells,  prob- 
ably have  to  be  kept  going  for  another  two  months  (to  provide 
sufficient  margin  for  fogs,  &c.),  making  another  464  tons,  and 
another  quarter  for,  say,  four  months,  adding  another  464  tons.  A 
total  of  some  1,450  (5S-f  1,392)  tons  has  thus  to  beadded  to  the 
1,791  tons  already  estimated,  or  3,241  tons  in  all. 

The  saving  on  the  running  units,  due  to  better  loading  up  by 
meaps  of  the  battery,  has  again  to  be  added  to  the  above.  It  may 
be  taken  as  being,  in  the  most  favourable  case,  22  per  cent,  of,  say 
(10,000,000  units  at  3  lb.),  13,400  tons,  or  2,940  tons.  The  total 
saving  would  thus  be  some  6,180  tons. 

Against  this  must  be  set  off  some  4,000,000  "  waste  "  units  at 
1-91  lb.  per  unit,  or  3,420  tons.  A  net  saving  of  some  2,760  tons 
would  thus  appear  to  be  what,  under  favourable  circumstances,  the 
battery  might  effect :  but  in  his  Paper  the  author  contents  himself 
with  merely  assuming  that  the  gains  balance  the  losses — an  assump- 
tion distinctly  favouring  steam. 

Section  III.  of  the  appendix  deals  with  accumulators  on  con- 
eumers'  premises.  Although  this  subject  may  appear  to  be  some- 
what outside  the  limits  of  the  present  Paper,  the  author  believes 
that  it  will  be  found  in  the  future  that  large  manufacturers,  em- 
ploying either  alternating  current  or  du-eot  current  motors,  will 
find  it  to  their  interest  to  put  down  accumulators  on  their  premises  ; 
and  where  their  works  are  large  these  installations  will  take  the 
nature  of  sub-stations.  By  means  of  the  low-voltage  system  of 
supply  which  he  has  worked  out,  the  author  anticipates  to  be  able 
to  introduce  accumulators  of  large  capacity  successfully  on  con- 
sumers' premises,  and  a  reference  to  Fig.  7  will  show  the  large 
margin  that  exists  with  which  to  pay  for  additional  maintenance 
that  might  be  necessary  on  the  cells  if  placed  in  this  position.  In 
that  figure  GH  represents  the  cost  per  unit,  including  delivery  to  the 
eonsumers'  premises,  and  the  greater  part  of  the  difference  between 
this  and  the  ciurve  EF  is  available  for  meeting  any  additional  ex- 
penses required  in  the  form  of  extra  capital  cost,  maintenance  of 
cells,  apparatus,  motor-generators,  &c. 

DISCUSSION. 
Mr.  T.  P.  \\'ilM'-ih:k.st  iDerljy),  in  opening  the  discussion,  continetl 
his  comments  to  a  few  general  considerations.  He  would  leave  tiiian- 
cial  criticism  to  speakers  able  to  present  it.  The  title  of  the  Paper  had 
teierence  to  alteriiatnig-current  accumulator  sub-stations,  but  sin- 
gularly enough  only  two  pages  were  devoted  to  this  subject ;  the  rest 
of  the  matter  related  to  the  subject  of  accumulators  taking  the  peak 
luad  of  a  station.  This  in  itself  was  a  bold  proposal,  and  one  likely  to 
encounter  ranch  criticism  ;  the  foundation  on  whicli  Mr.  Taylor's 
mainaesuraptions  rested  should  be  closely  examined,  as  if  these  were 
unsound  it  followed  that  the  deductions  were  equally  so.  He  pre- 
sume<l  that  the  scheme  was  only  applicable  to  direct  current  systems. 

Mr.  Taylor  :  For  both  direct  current  and  alternating  current. 

Mr.  Wii.MsutR.'^T :  In  the  case  of  alternating  current  undertakings 
he  t!i.  Might  that  the  capital  and  working  costs  of  motor  generator  plant 
would  minimise  and  proliably  wipe  out  the  saving  due  to  battery 
working.  The  proposed  scheme  should,  he  thought,  be  confined  to 
direct  cuirent  systems.  There  were  fun<lamental  differences,  M-hich 
would  be  obvious  to  those  present,  between  steam  and  battery 
plant.  Steam  plant  could  be  kept  working  at  its  maximum  out- 
put continuously  for  almost  indefinite  periods.  With  a  liattery  de- 
signed for  a  maximum  discharge  of  one  or  two  hours,  after  being 
discharged  tlie  cells  were  practicall}-  of  no  use  for  several  hours 
until  charged  again.  He  regarded  this  as  one  of  the  most  serious 
defects  of  the  scheme.  Dealing  with  the  question  of  fogs,  he  thought 
that  the  Urger  the  town  the  greater  the  risk  of  fog  and  the  more 
battery  capacity  required.  This  increase  still  further  limited  the 
prnctiL-al  scope  of  the  scheme.  Mr.  Taylor  was  jiresumably  dealing 
^Vt  ni^/l"'^^'''  town,  as  he  was  considering  a  case  of  a  maxirnum  load 
of  5,000  kw.,  with  a  prospect  in  five  years  of  10,000 kw.  Referring  to 
*1K.  1,  the  author  took  a  typical  load  curve  and  based  his  argument 
on  It,  proceeding  then  to  give  a  curve  five  years  hence  which  was 
prtt>;tically  the  same  curve  twice  the  height  with  the  same  load  factor. 
He  cr.n.'<idered  that  the  load  curve  was  not  tvpical.  It  mi<'ht  applv  to 
«  lighting  station,  but  for  a  large  industri.-il  area  the  [leak  was'not 
hrottU  enougii.  Taking  his  own  case  at  Derbv,  he  found  th.it  by  sui.er- 
imiKjsinj;  his  own  curve  on  that  of  Mr.  Taylor,  it  was  50  nbr  cent. 
bnuuler  at  the  |>oint  at  which  Mr.  Taylor  base.l  his  argument.  This 
W'Mil.l  meari  a  50  per  cent,  larger  battery,  and  the  saving  practically 
111-  q.|)eared  at  once.  The  question  of  change  in  load  factor  was  also 
moM  imiiortant.  No«-  that  improved  cooking  and  heating  apparatus 
wius  huinfT  brought  forward,  it  was  unwise  to  make  no  allowance  for  a 
cbaiige  III  load  factor  in  five  years'  time.    With  this  larger  battery  in- 


stalled to  deal  with  an  increased  load  factor  Mr.  Taylor's  figures  were 
further  upset,  capital  charges  and  lunniiig  costs  being  again  increased. 
With  regard  to  heavy  tlischaiges  of  one  or  two  hours,  the  ampere  hour 
efficiency  of  the  battery  ab  one  hour  rate  was  much  lower  than  with 
a  discharge  of  six  to  nine  hours.  He  always  considered  that  the 
proper  function  of  a  battery  was  th.at  of  a  reservoir.  Mr.  Taylor  did 
not  say  whether  the  enormous  batteries  at  Chicago  were  used  for  rapid 
discharge  work.  He  would  like  to  know  the  working  costs  at 
Chicago.  Modern  British  power  stations  had  nothing  to  learn  as  to 
efficiency  or  economical  working  from  either  America  or  Germany. 
He  could  not  go  quite  as  far  as  Mr.  Taylor  in  his  advocacy  of  the  use 
batteries  as  a  sulistitute  for  steam  plant.  They  would  all  agree  that 
batteries  had  an  enormous  use  as  auxiliaries  for  taking  light  loads.  In 
his  own  case  he  ran  early  workmen's  cars  entirely  by  batteries,  and 
also  a  good  deal  of  street  lighting  load  .at  night. 

Mr.  IJrookman  (Chloride  Electrical  .Storage  Co.)  spoke  from  the 
manufacturers'  point  of  view,  and  said  the  admirable  way  in  which 
the  author  dealt  \yith  relative  allocation  of  plant  with  capital  expendi- 
ture en.abled  one  to  follow  his  reasoning  very  closely,  and  there  was 
no  call  for  him  to  further  the  argument.  Under  suitable  conditions 
storage  batteries  were  capable  of  saving  the  total  expenditure  upon 
them  in  the  first  few  j'ears,  but  it  was  impossible  to  dogmatise  on  that 
(joint.  No  two  stations  were  exactly  alike.  Suitable  conditions  hafl 
to  he  demonstrated  in  every  instance.  He  was  fully  aware  that  there 
was  much  prejudice  against  storage.  Extreme  latitude  in  the 
manipulation  of  batteries  and  the  use  of  unsuitable  water  had  much 
to  answer  for.  Automatic  stills  adapted  for  use  with  either  steam 
or  internal  combustion  engines  would  help  to  get  over  the  water 
trouble.  Absence  of  systematic  records  and  of  regular  inspections 
had  an  important  bearing  on  the  subject.  Regular  inspections 
were  the  \'ery  essence  of  battery  working.  The  overload  capacity 
was  great,  and  the  important  improvements  alluded  to  by  the 
.author  of  the  Paper  warranted  the  extraordinary  development  in 
the  use  of  storage  batteries  which  was  noticeable  in  the  U.S.A. 
and  on  the  Continent.  Improvements  had  been  more  in  the  nature  of 
evolution  than  of  new  inventions,  and  this  continuity  afforded  better 
guarantee  against  antitjuation  than  in  the  case  of  steflra  or  gas  gene- 
rating plant.  As  to  the  question  of  discharge  rates,  3,000  consecutive 
discharges  at  a  one-hour  rate  had  shown  no  ill  effects.  An  abundant 
allowance  of  lead  per  cell  was  most  beneficial  and  the  practice  of  emi- 
nent engineers  of  buying  batteries  more  or  less  by  weight  had  much  to 
recommend  it.  The  lead  weight  per  cell  in  pounds  should  be  not  less 
than  30  per  cent,  of  its  ampere-hour  capacity  on  slow  discharge. 
Changes  for  the  better  had  been  made  in  the  methods  of  mounting. 
Plates  were  now  suspended  in  tension  with  ample  space  below  for  de- 
posits, which  might  be  left  undisturlied  for  long  fieriods.  The  less 
frequently  plates  were  removed  for  cleaning,  itc. ,  the  better. 

Mr.  H.  Rii'UARDSOX  (Dundee)  had  considered  a  battery  scheme  in 
connection  with  his  own  town,  and  could  not  help  admiring  the  con- 
centration and  attention  given  to  the  subject  by  Mr.  Taylor.  But  he 
must  say  it  was  an  academic  Paper.  It  was  one  of  those  questions 
from  which  one  could  argue  and  deduce  certain  apparent  truisms, 
but  he  thought  it  would  never  work  out  as  a  commercial  success. 
Much  experimenting  had  been  done  by  engineers  in  the  past,  and  as  a 
re.'iult  an  appreciable  uniformity  of  plant  and  apparatus  had  been 
reached.  Valuable  results  were  just  beginning  to  show  themselves, 
and  on  the  score  of  standardisation  something  tangible  was  now 
apparent.  It  was  now  suggested  that  they  should  enter  upon  the 
same  troublous  periods  as  in  the  past,  and  the  result  would  be— experi- 
ment— experiment.  He  agreed  with  Mr.  Wilmshurst  that  they  were  all 
working  away  to  improve  the  load  factor.  The  rising  part  of  the 
curve  was  just  beginning  to  be  apparent.  From  the  results  of  the  past 
few  years  he  believed  it  was  going  to  be  a  stee|:i  curve,  and  he  was  cer- 
tain that  before  Mr.  Taylor's  scheme  could  be  under  way  it  would  be  a 
I  case  of  large  power  .stations  doing  a  little  lighting  not  large  lighting 
stations  doing  a  little  power.  The  metallic  filament  lamp  was  already 
bringing  down  the  maximum  demand  in  his  town.  Mr.  Taylor  had  men- 
tioned that  they  could  overload  the  battery  100  per  cent,  for  a  short 
time.  This  was  where  the  (rouble  began.  Eveu  taking  into  account 
the  improvements  constantly  being  made  in  the  bittterv,  it  was  a 
necessary  evil.  Mr,  Taylor  had  given  them  some  interesting  informa- 
tion regarding  America,  but  they  had  nothing  to  learn  from  America, 
or  from  Germany,  in  regard  to  station  management  and  tlie  cheap 
generation  and  sale  of  current.  Supposing  they  did  want  to  try  Mr. 
Ta3dor's  jilan,  how  were  they  to  go  aliout  it?  Were  they  to  refer  to 
Mr.  Taylor,  or  to  put  themselves  in  the  hands  of  the  batter}-  maker? 

Mr.  J.  E.  Edccome  (Kingston-on-Thames)  asked  how  the  author 
iiroposed  to  deal  with  a  supply  like  the  City  of  London,  which  was  a 
big  supply,  mostly  lighting,  with  a  comparatively  small  amount  of 
power.  The  peak  load  in  winter  was  from  dusk  till  about  5:30.  There 
was  no  night  load.  There  were  practically  no  residents,  very  few 
manufacturers,  and  no  shojis  open  late.  It  was  purely  an  office  load, 
one  big  peak  load,  starting  from  dusk  and  closing  down  any  time  from 
6  till  7:30.  Then  occasionally  they  had  fogs,  when  every  light  was  on 
from,  perhaps,  8  a.m.  until  7:30  |i.ra.  Although  this  was  a  load  which 
most  engineers  would  like  every  day,  he  could  imagine  the  feelings  of 
a  man  who  was  going  to  discharge  his  batteries  at  full  load  all  dny. 
This  was  no  exaggerated  ca.se.  In  winter  it  was  <piite  a  common 
thing  to  have  all  (lay  fog  three  or  four  times  a  month.  Under  those 
conditions  it  was  practically  impossible  to  run  such  an  area  as  the 
City  of  London  except  at  enormous  capital  expenditure  for  spare  bat- 
teries. 

Mr.  E.  S.  Nkw  (D.  p.  Battery  Co. )  said  the  author's  figure  of  9  per  cent, 
for  upkeep  was  too  high,  and  should  be6  percent.  There  was  no  material 
difference  in  the  efficiency  of  batteries  either  with  one  hour  or  ten 
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hour  rate.  Mr.  Brookman's  information  as  to  how  batteries  were  made 
was  interesting,  but  engineers  would  rather  know  something  about 
the  financial  aspect.  The  maintaining  of  batteries  for  10  years  was  a 
question  of  expense,  not  of  how  the  batteries  were  made. 

Mr.  Jacob  (Tudor  Accumulator  Co.)  said  there  was  immense  pre- 
judice against  accumulators,  due  mainly  to  two  causes.  In  the  early 
days  too  much  was  e.vpected  from  their  use,  and  as  the  batteries  were 
not  as  good  as  now  they  proved  failures.  Engineers  scrapped  small 
units  of  geneiating  plant,  but  the}-  would  not  scrap  batteries,  but 
overworked  or  spoiled  them.  Accumulators  had,  however,  been  much 
improved,  and  the  cost  had  come  down  considerably.  In  regard  to 
the  question  of  high  rate  of  discharge  daily  for  taking  the  peak  load, 
this  was  already  done  regularly  in  a  large  number  of  stations,  not  only 
In  Germany,  but  in  this  country.  There  were  one  or  two  cases  even 
in  London  where  a  large  battery  had  been  put  in,  some  of  them  for 
6,CO0kw.  or  7,000  kw.  output,  and  had  been  useful  both  in  times  of 
fog  and  for  taking  peak  load  under  normal  conditions.  Very  little 
had  been  said  about  the  question  of  security,  which  he  thought  very 
important,  as,  no  doubt,  although  there  had  not  been  many  break- 
downs, there  had  been  some  which  could  have  been  avoided  had 
batteries  of  reasonable  size  been  put  down.  In  reply  to  Mr.  Edgcome 
as  to  what  proportion  the  large  battery  bore  to  the  plant  of  the  station, 
Mr.  Jacob  said  he  thought  about  20  per  cent. 

Mr.  H.  M.  Taylor  (Middlesbrough)  said  the  conditions  at  Middles- 
brough necessitated  their  taking  supply  from  a  local  power  company, 
and  the  terms  of  purchase  would  depend  upon  the  sub-station  load 
factor  of  the  power  company.  This  opened  up  a  big  question.  On  a 
load  of  about  2,000.000  units,  half  of  which  was,  pei-haps,  power  load, 
throughout  the  night  the  sub-station  would  be  absolutely  idle,  and  to 
get  the  current  from  the  power  company  at  a  reasonable  pri  ce  they 
must  have  a  good  load  factor  at  the  sub-station.  He  asked  what 
effect  the  new  daylight  saving  proposals  would  have  on  Mr.  Taylor's 
scheme. 

Mr.  F.  C.  Raphaei,  asked  for  a  little  more  information  from  the 
battery  makers.  To  what  extent  did  they  back  up  the  Paper  ?  They 
had  just  been  told  that  the  ampere-hour  efficiency  was  just  as  good  at 
the  one  hour  discharge  rate  as  at  the  ordinary  rate.  He  considered  it 
rather  a  question  of  watt-hour  efficiency.  Would  the  makers  tell 
them  the  w  att-hour  efficiency  at  1  hour  discharge  ?  Mr.  Taylor 
assumed  9  per  cent,  maintenance  contract  in  his  Paper.  They  "had 
heard  that  some  batter}'  makers  were  willing  to  accept  6  per  cent. 
Would  the  makers  accept  this  if  the  battery  were  used  as  Mr.  Taylor 
said  it  should  be  ?  If  discharged  daily  at  1  hour  rate,  with  risk  of 
fog,  when  it  might  be  discharged  even  for  10  minutes  at  J  hour 
rate,  would  makers  be  prepared  to  give  not  6  per  cent,  maintenance, 
but  9  per  cent. '.'  He  did  not  see  how  they  could.  The  one-hour  dis- 
charge had  until  recently  been  considered  as  the  emergency  rate,  and 
not  the  normal  rate.  He  did  not  think  any  batterj'  maker  would 
guarantee  four  times  that  rate  for  emergency  rate. 

Mr.  S.  J.  W.\TSON  (Bury)  said  one  or  two  points  had  been  mentioned 
which  he  thought  hardly  dealt  with  the  subject  as  put  forward  by 
Mr.  Taylor.  For  in.stance,  it  had  been  argued  that  in  foggy  districts 
the  battery  would  probably  be  totally  discharged,  and  then,  well — a 
fiasco.  He  did  not  see  why  much  should  be  made  of  this  point;.  Gas 
works  had  exactly  the  same  question  to  tackle,  and  there  should  be  no 
difficulty  in  so  proportioning  things  that  the  batteries  would  be 
capable  of  handling  it  in  conjunction  with  steam  plant  in  a  satis- 
factory way.  The  point  raised  by  Mr.  Wilmshurst  >(a3  always  raised 
\(hen  the  question  of  steam  pl.ant  versus  batteries  was  considered.  The 
capacity  of  the  generating  set  was  taken,  and  it  was  argued  that  it 
was  capable  of  giving  its  output  24  hours  a  day  for  seven  daj-s  a  week, 
whereas  a  battery  would  only  give  its  output  for  one,  two  or  three  hours, 
according  to  the  rating.  He  did  not  think  that  point  should  be  .so  often 
raised.  If  their  peak  was  never  going  to  exceed  one,  two  or  three 
hours,  the  total  length  of  time  they  could  use  the  generating  set 
was  of  no  consequence,  and  the  battery,  if  it  handled  the  peak,  was 
ecjually  as  satisfactory  :vs  if  they  hadthegeneratingsetitselfinu.se. 
Tncciuestion  resolved  itself  into  one  of  load  f.actor.  If  they  were  going 
to  eventually  obtain  a  load  factor  of  25  to  35  per  cent,  he  did  not 
think  the  handling  of  the  bulk  of  the  output  by  means  of  the  battery 
was  likely  to  be  of  any  use.  In  cases  of  purely  lighting  districts, 
where  the  load  factor  was  onl}'  10  to  15  per  cent.,  the  battery  might 
be  exceedingly  useful.  He  was  glad  to  see  the  <|uestion  raised  of  bulk 
supply  from  power  companies.  The  offers  whicli  the  nower  companies 
put  forward  to  local  authoritic*  were  usually  a  standing  charge  of  so 
much  per  kilowatt,  and  a  running  (charge  of  jiboul  jd.  In  cases  like 
that,  where  the  load  factor  wascompai-atively  small,  no  <loul)(  excellent 
use  could  be  miule  of  the  battery.  Mr.  Taylor's  remarks  on  |)utting  in 
more  than  one  battery  were  ratiier  interesting,  and  he  had  stated  llial 
in  providing  spare  sections  that  were  not  perhaps  necessary,  but  prob- 
ably wise,  they  would  have  spare  batteries  for  use  when  re<|uir(' I 
Kclerrintr  to  a  few  cases  in  (-onncf'tion  witli  batteries  «'itli  which  he 
was  ac(|U.iinteil,  tiiking  the  oncliour  rale  he  found  the  c.ipilal  ciisl  of 
battery  working,  with  buildings,  &c.,  wxh  lISjici'  kilowatt,  and  came 
up  to  £19  or  £20  at  a  seven-hour  rate,  so  that  if  theoneliour  rate  <:oni 
|)are<l  with  capital  cost  of  generating  plant,  it  ma<lo  excellent  com- 
jiarison  also  ut  the  sevon-hourrate.  Several  (jueslions  had  been  asked 
concernmg  the  ctiiciencv,  and  he  agreed  with  the  hist  H|)oaker  thai  it 
WHS  a  (|ucstinn  of  watt  hour  ellii'lr'ncy  and  not  i)f  ampere  hour,  lint  if 
the  battery  was  dealing  wilh  Ihe  peak  ordy,  the  aclual  ellici(Micy  was 
not  a  very  great  consideration.  If  the  battery  was  only  handling 
10|)cr  cent,  of  the  daily  out  put,  it  maltoro<l  little  whothor  the  elficiency 
of  the  battery  was  60  or  90  per  cent. 

Mr.  P.  J.  .S.  TiDiiKMAN  (.Sfokeupon. Trent)  asked  whether  thi'  3  i>ei 
cent,  referred  to  for  depreciation  of  battery  was  to  be  |miil  out  of 


revenue.  He  thought  that  10  per  cent,  would  be  a  better  figure  but 
even  then  small.  Fogs  were  so  indefinite  that  he  did  not  tlfink  thev 
could  count  on  the  full  discharge  of  a  batterv  for  a  fog.  Something 
was  required  in  reserve,  as  not  more  than  50  per  cent,  discharge  of  the 
battery  capacity  should  be  allowed  for.  Therefore  a  much  larger  bat- 
tery would  be  wanted.  He  had  found  a  battery  \ery  useful  for  burn- 
ing out  faults. 

Councillor  McGall  (Birkenhead)  spoke  from  a  chairman's  point  of 
view,  and  expressed  disappointment  at  the  lack  of  confidence  in  bat- 
teries as  brought  out  in  the  discussion.  His  engineer  had  always  led 
them  to  believe  that  the  battery  was  only  an  accessory,  and  they 
were  not  to  look  to  it  as  a  source  of  the  energy  for  any  given  length 
of  time. 

Mr.  C.  TCRNECLL  (Tynemouth)  thought  sufficient  prominence  was 
not  given  to  the  fact  that  batteries  were  used  enormously  in  other 
countries.  This  showed  that  there  w-as  more  in  batteries  than  people 
seemed  to  think.  Battery  makers  said  onl}-  pure  water  must  be  used 
in  the  battery.  He  had  asked  one  of  the  makers  if  there  was  any 
means  of  getting  this  pure  water,  and  after  some  considerable  time  he 
received  an  elaborate  drawing  of  condensing  plant  which  would  have 
cost  some  hundreds  of  pounds.  The  makers  should  go  into  the  matter 
thoroughly  and  get  out  a  pamphlet  telling  them  what  to  do.  When 
a  battery  man  caine  round  the  station  and  w.is  asked  for  some  hints 
on  the  working,  he  could  get  nothing  from  him.  It  seemed  to  him 
that  the  only  thing  the  makers  were  looking  for  was  something 
whereby  they  could  get  out  of  the  maintenance.  The  makers  could 
do  much  to  popularise  the  use  of  batteries.  Mr.  Taylor  ha  d  said 
nothing  as  to  the  working  of  batteries  on  railwaj-s,  where  a  good  load 
factor  could  not  be  obtained.  He  thought  batteries  were  best  in 
those  circumstances,  and  in  the  future,  when  the  railways  were  elec- 
trified, one  of  the  greatest  uses  for  the  battery  would  be  in  connection 
with  those  sudden  and  jerk}-  loads. 

Mr.  F.  A.  Newixotox  (Edinburgh)  asked  for  works  costs  at  stations 
in  America  where  batteries  were  in  use. 

Mr.  A.  M.  Tayi.or  (communicated)  replied  that  Mr.  Wilmshurst 
had  suggested  that  Fig.  3  did  not  give  a  representative  peak-load 
curve,  and  pointed  out  that  the  curve  at  Derby  had  50  per  cent,  more 
ampere  hours  per  kilowatt.  This  statement  did  not  coincide  with  a 
curve  that  Mr.  Wilmshurst  had  once  shown,  and  probably  referred 
only  to  the  proportion  at  the  base  of  the  peak.  In  such  a  case  he 
should  put  in  cells  for,  say,  40  per  cent,  of  the  peak  onl_v,  instead  of 
50  per  cent.,  and  the  data  in  the  Paper  would  still  hold.  After  analys- 
ing many  peak  loads,  including  stations  having  a  tramway  load,  he 
invariably  found  that  a  three-hour  battery  rating  would  take  up 
some  S3  per  cent,  of  the  poiik.  This  applied  to  stations  having  annual 
load  factors  of  20  per  cent,  and  over,  and  showed  that  the  load  factor, 
except  as  regards  the  saving  of  coal,  was  of  much  less  importance 
than  Mr.  Wilmshurst  implied,  owing  to  the  fact  that  you  got 
100  per  cent,  more  kilowatt-hours  out  of  a  battery  on  a  three- 
hour  rating  than  on  a  one-hour,  and  so  on  for  longer  discharges. 
As  regaids  Mr.  Richardson's  main  point,  he  (Mr.  Taylor)  had  already 
shown  that,  as  regards  fixed  charges,  the  battery  scheme  could  face  a 
large  increase  in  the  annual  load  factor  with  equanimit}-,  and  as  re- 
gards the  reduced  saving  in  coal  on  a  good  load  factor,  he  had  not 
taken  account  of  anj-  saving  on  that  score  in  his  financial  st.atement, 
and  hence  could  face  an  improved  load  factor  quite  hap()ily.  Mr. 
Edgcome  had  run  to  the  opposite  extreme  and  rather  condemned  the 
scheme  because  itwould  not  meet  the  case  of  a  purely  "lighting"  station 
in  London.  He  (Mr.  Taj'lor)  did  not  suggest  that  batteries  should  be 
applied  univcrsall}" :  but  he  woidtl  be  rather  surprised  if  the  s.aving  on 
the  City  of  London  Companj''s  coal  bill,  due  to  the  poor  loail  factor, 
did  not  go  far  to  compensate  for  the  larger  battery  power  needed  on  a 
foggy  day.  One  or  two  speakers  seemed  to  doubt  whether  the  peak  load 
batteries  at  Chicago  did  really  displace  generating  plant ;  also  whether 
working  costs  were  impio\ed  thereby.  He  had  every  rea.son  to  be- 
lieve from  first  hand  information  that  in  all  the  cases  cited  in  the  tables 
the  batteries  were  s\ilistitutes  for  generating  plant.  As  regaids  the 
working  expenses,  tliese  were  recently  given  liy  Mr.  rarshallas0'25d. 
per  unit  for  Chicago. 


An  Electrical  Furnace  for  the  Reduction  of  Alumina  by  Car 
bon. — To  ro<lnco  refractory  materials  sucli  as  aiuinina,  niagnosia 
juiil  silica  in  the  electric  furnace  the  following  conditions  are 
neces.saiy  :  (1)  Tiie  temporattirc  should  be  brought  nearly  to 
the  jioiut  of  <lecom[)osition  by  tiio  cmployiiuMit  of  the  oxide 
and  finely  divided  carbon  in  detinito  ])ro])ortions.  (2)  Tho 
rednied  metal  .should  bo  iiniiicdiately  carried  from  the  high 
teniperalure  to  a  low  tcni|)oiaturo  /.one,  these  being  in  tlic 
case  of  aluminium  about  .'(.OOO'C.  and  800°('.  respectively.^  A 
furnace,  recently  patented  in  the  United  States,  by  K.  \  iel, 
consists  essentially  of  carlton  ]ilates,  its  liottom  is  built  on  a 
sharp  inclination  and  at  its  lowest  part  water  circulation  is 
fitted.  Tiie  material  is  placeil  in  a  hopper,  at  the  upper  part 
of  the  furnace,  which  is  connected  to  the  lower  half  by  a  helix 
through  wliich  tho  material  passes.  Two  electromagnets  fitted 
on  the  carbon  carriers  operate  the  arc,  wiiich  plays  on  tho 
m.aterial  inside  the  furnace.  By  the  use  of  suitable  methods 
the  arc  iiiiiy  be  directo<l  to  any  one  part  of  the  fuiiiacc  so  that 
the  material  la  quickly  brought  to  a  high  temperature  and 
descends  rapidly  towards  the  cool  zone. 
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Electrical  Applications  in  the  Mining 
Industry. 

Among  the  many  fields  of  industrial  work  which  have  been 
invaded  by  the  electrical  engineer  in  recent  years  Mining  is 
certainly  one  of  the  most  important,  and  increasing  interest 
is  being  taken  in  the  subject.  In  some  respects  power  for 
coal  mining  does  not  afford  a  field  in  which  the  advantages  of 
electrical  applications  are  obvious.  The  coal  mine  is  essen- 
tially a  place  where  power  can  be  obtained  cheaply  ;  from  the 
very  nature  of  the  case  coal  is  abundant,  and,  therefore, 
steam  power  can  be  obtained  there  more  cheaply  than  in 
other  districts.  Consequently,  it  is  not  obvious  at  first  sight 
that  the  mechanical  energy  obtained  from  steam  can  be  trans- 
formed with  advantage  into  electrical  energy  and  be  again 
transformed  into  energy  for  mechanical  purposes.  Some  coal 
owners  appear  to  consider  that  coal  is  of  very  little  value  so 
long  as  it  is  being  used  for  their  own  purposes,  and  doubtless 
on  that  account  they  are  loth  to  spend  money  on  plant  with 
a  view  to  economy.  Thus  steam  is  regarded  as  a  very  cheap 
commodity,  and  doubtless  it  is  for  this  reason  that  blowing  of 
leaky  steam  joints  and  the  general  evidence  of  steam  in  the 
atmosphere  of  power  plants  supplying  collieries  are  associated 
in  the  minds  of  many  people  with  the  pit  bank  of  a  colliery. 
The  steam  plant  is  frequently  old  and  of  the  most  inefficient 
type,  yet  a  moment's  reflection  will  lead  to  the  conclusion  that 
it  is  worth  while  to  put  a  stop  to  these  sources  of  waste  if 
this  can  be  clone  without  too  large  a  capital  expenditure,  more 
particularly  when  competition  is  so  keen  and  when  the  avoid- 
ance of  waste  means  increased  output  for  the  market.  There 
are,  indeed,  both  direct  and  indirect  advantages.  Instead  of 
the  plant  being  scattered,  as  it  generally  is  where  steam  is 
used,  the  generating  plant  can  be  put  into  one  building  and 
controlled  at  one  point.  The  various  plant  for  pumping, 
winding,  haulage,  ventilation,  coal  cutting  and  other  pur- 
poses, although  not  necessarily  showing  economic  advantages 
by  electrical  working  when  each  is  consider,ed  by  itself,  yet 
jjresent  considerable  advantages  when  regarded  as  a  whole. 

It  is  thus  being  increasingly  borne  into  the  mind  of  the 
Mining  Engineer  that  the  subject  is  not  merely  worthy  of  at- 
tention, but  is  of  the  greatest  importance.  As  showing  the 
interest  that  is  being  taken  in  the  subject  at  the  present 
time,  we  may  draw  special  attention  to  the  Mining  Exhibition 
at  Olympia,  London,  which  is  opening  to-morrow,  and  which 
is  occupied  to  a  considerable  extent  with  electrical  plant 
for  use  in  mining  work. 

In  industrial  applications  of  this  character  it  is  often 
difficult  for  engineers  to  find  out  just  what  has  been  done  and 
what  is  being  done,  and  it  is  with  the  object  of  facilitating 
the  quest  of  such  engineers  for  information  that  we  publish 
in  the  present  issue  of  The  Electrician  a  series  of  articles 
devoted  exclusively  to  mining  matters.  These  have  been 
written  bv  men  who  are  in  a  position  to  express  their  opinions 
with  authority,  and  we  trust  the  information  therein  given 
will  prove  of  value  to  our  readers. 
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General  Survey  of  Electric  | 

Power  Applied  to  Mining.    | 

BY  W.  S.  TOPLIS.  I 

(Of  the  British  Westiiighouse  Co.)  S 

The  steadily  increasing  demand  for  power  in  connection  with 
mining  operations  brought  about  by  the  advancing  face  and 
the  mechanical  cutting  of  thin  seams  has  placed  before  the 
managers  a  somewhat  difficult  problem  as  to  the  most  satis- 
factory and  economical  method  of  meeting  this  demand. 

The  solution  of  this  problem  involves  the  careful  considera- 
tion of  the  conditions  existing  at  the  mine,  and  one  of  the  first 
points  raised  is  the  comparative  advantages  and  disadvantages 
of  power  purchased  in  bulk  from  the  local  power  company,  and 
the  conversion  of  the  waste  energy  existing  at  the  mine  into 
electrical  power.  Fortunately  the  two  most  common  forms  of 
waste  energy  met  with  at  the  collieries,  viz.,  coke  oven  gis  and 
exhaust  steam,  are  easily  converted  into  electrical  energy  suit- 
able for  use  in  the  mine,  and  it  is  to  be  regretted  that  these 
valuable  sources  of  power  are  so  frequently  neglected. 

Gas  Engines. 

In  the  case  of  coke  oven  gas,  enormous  quantities  are  annu- 
ally wasted  ;  some  idea  of  the  magnitude  of  this  waste  may  be 
gained  by  referring  to  a  most  interesting  paper  by  Mr.  W.  H. 
Coleman,  Transactions  of  tlie  Institute  of  Mining  Engineers, 
Vol.  XXXIV.,  part  3,  wherein  he  gives  the  following  figures  : — 

Total  coal  coked  in  coke  works,  1905,  19,479,196  tons  ;  1906, 
21,410,741  tons. 

Percentage  of  coal  coked  in  recovery  and  non-recovery 
ovens,  1905,  non-recovery  83-9,  recovery  16-1  ;  1906,  non- 
recovery  8 1 '8,  recovery  18'2 

The  end  of  the  present  year  will  show  a  marked  improvement 
in  these  figures.  Some  of  the  larger  coal  and  iron  companies 
have  now  fully  realised  the  advantages  to  be  gained  by  con- 
verting their  waste  products  into  electric  power. 

An  interesting  case  in  point  is  the  Brvmbo  Company,  which 
is  utilising  a  mixture  of  coke  oven  and  blast  furnace  gas  in 
thi'  same  engine.  The  engine  is  coupled  to  an  electric  gene- 
rator, which  supplies  power  to  the  collieries  and  works. 

The  amount  of  waste  gas  available  naturally  depends  upon 
the  quality  of  the  coal  being  coked  and  the  amount  of  gas 
required  for  heating  the  ovens.  Assuming  a  fair  average  yield 
of  11,000  cubic  ft.  of  gas  per  ton  of  coal  and  an  absorbtion  of 
60  per  cent,  for  heating  the  ovens,  we  have  40  per  cent,  of  the 
gas  evolved  available  for  conversation  into  electric  power. 

Taking  a  battery  of  30  ovens,  the  approximate  yield  of  gas 
for  power  purposes  will  be 

40 
],600,00(Jx  i(j()=fil"'*"*<'  <■"''''■  ff-  "f  fins  per  24  hours. 

By  suitably  cleaning  and  consuming  this  gas  in  a  gas 
engine  direct  cou[)led  to  an  electric  grnerator  similar  fo  tin- 
plant  shown  in  Fig.  2,  we  have  available  appro.xiniatelv  .580  !<  w. 
of  electrical  jiowcr  for  use  in  the  coliicrv. 

The  plant  shown  in  Fig.  2  is  (he  Hritish  Westinghoiisi'  ('o."s 
latest  tandem  vertical  gas  engine  direct  coupled  to  an  alter- 
nating current  generator.  The  plant  is  caj)al)li'  of  developing 
165  kw.  as  a  normal  load,  with  an  extra  10  per  cent,  as  an  over- 
load capacity. 

These  engines  have  been  specially  designed  to  ini'cl  the 
requirements  of  nianufactiirers,  colliery  owners,  &c.,  who 
rc(juire  an  engine  to  run  on  coke  oven  or  producer  gases.  The 
construction  of  the  plant  is  extremely  siin|)li'.  and  all  ])arts 
reijiiiring  cleaning  are  i>asy  of  access.  This  engine  is  mhw  well 
known,  and  a  full  (lescri|itii>n  is  unnecessary,  e.\ce|i(  In  nicn- 
tioii  one  or  twr)  of  its  cliief  features,  i.e.: 


1 .  No  water  cooling  is  used  on  any  of  its  moving  parts. 

2.  Forced  lubrication  is  used  throughout. 

3.  Owing  to  its  even  turning  moment  no  difficulty  whatever 
is  experienced  when  operating  alternators  in  parallel. 

Referring  again  to  the  assumed  quantity  of  waste  gas  avail- 
able, viz.,  640,000  cubic  ft.,  had  this  gas  been  used  for  firing 
steam  boilers  operating  steam  engines  driving  electric  gene- 
rators, the  power  in  kilowatts  available  continuously  would  be 
approximately  240.  From  the  above  brief  survey  it  is  found 
to  be  more  economical  to  utilise  the  waste  gas  direct  for  driving 
gas  engines  ;  moreover,  the  capital  expenditure  for  the  con- 
version plant,  that  is,  the  auxiliary  plant  necessary  between 
the  gas  main  and  the  switchboard,  is  still  in  favour  of  gas 
engines. 

The  old  stock  arguments,  viz.,  tar  and  dust  troubles, 
which  are  invariably  brought  forward  against  the  reliability 
of  the  gas-driven  plants,  have  practically  disappeared.  The 
modern  forms  of  gas  cleaning  plant,  mechanical  washers,  &c., 
have  effectively  swept  away  these  troubles. 

At  collieries  not  equipped  with  coke  oven  plant  there  is  gene- 
rally a  tremendous  amount  of  exhaust  steam  blowing  into  the 
atmosphere  which  might  well  be  saved  and  utilised  with  great 
advantage  for  additional  power.  Roughly  speaking,  the  power 
to  be  obtained  from  the  exhaust  steam,  from  all  winding  and 
other  engines,  is  capable  of  giving  an  additional  amount  of 
power  when  utilised  in  an  exhaust  steam  turbine  equal  to  that 
which  it  has  already  given  up  in  the  engine  ;  that  is  to  sav, 
only  about  50  per  cent,  of  its  available  power  has  been  used. 

Turbines  specially  adapted  for  dealing  with  this  question  are 
of  two  distinct  types  : — 

1.  Plain  exhaust  turbines. 

2.  Mi.xed  high  and  low-pressure  turbines. 

It  is  understood,  of  course,  that  under  these  two  headings 
are  various  sub-headings  dealing  with  the  particular  types  of 
turbines  on  the  market,  all  of  which  are  more  or  less  available 
for  the  purpose  under  consideration. 

Under  the  heading  "  Plain  e.xhaust  turbines,"  it  is  necessary 
to  state  that  they  are  designed  for  dealing  with  steam  at  an 
initial  pressure  of  about  1  atmosphere  absolute,  and  their  maxi- 
mum efficiency  is  only  with  this  pressure.  They  can  be  used, 
however,  for  high-pressure  steam  by  means  of  reducing  the 
pressure  of  the  steam  through  a  reducing  valve,  so  causing 
superheat.  Only  a  portion  of  the  superheat,  however,  can  be 
abstracted  in  the  form  of  useful  work.  .\ny  gain  through 
superheat  by  wire  drawing  through  a  reducing  valve  cannot 
be  utilised  beyond  the  point  where  the  steam  at  the  exhaust  is 
just  saturated.  In  practice  this  works  out  to  a  maximum  of 
about  7J  per  cent,  of  the  steam  consunijition  when  working 
with  dry  saturated  steam. 

Under  the  heading  of  "  mixed  high  and  low-pressure  tur- 
bine "  we  have  at  once  a  unit  which  is  adapted  to  take  either 
high  or  low-pressure  steam,  utilising  both  or  either  efficiently, 
and  is  so  constructed  that  low  pressure  or  exhaust  steam  will 
be  always  given  preference  of  admission.  When  exhaust  steani 
alone  is  available,  it  alone  will  be  used,  but  when  this  is  cut  off 
high-pressure  steain  will  be  automatically  admitted  to  the 
cylinder.  Also,  if  only  a  limit(>d  quantity  of  exhaust  steam 
should  be  available  this  limited  ipiantity  will  be  entirely  useil 
and  the  difference  made  u])  by  high  jiressure  steam.  There  are 
thus  three  distinct  |>liases  of  this  turbine  :  — 

1.  Working  as  a  ]>ure  e.xhausl  turbin<'. 

2.  Woriving  as  a  mixed  high  and  low-jiressure  turbine. 

3.  Worl<ing  as  a  liigh-pre.ssure  turbine. 

In  case  1  the  efficiency  is  not  quite  so  good  as  when  the  tur- 
bines are  designed  expressly  for  low-pressure  steam,  but  this  is 
more  than  eounteracte(l  i)y  its  high  ediciency  as  a  whole. 

In  cases  2  and  3  this  is  a  most  flexible  unit  in  every  respect, 
and  in  every  way  suitable  for  colliery  work.  \\'lier<>  the 
amount  of  exhaust  steam  available  is  small  anil  intiMiuittent 
it  is  (|uiti'  possible  to  use  the  whole  of  the  exhaust  steam  with- 
out tiie  assistance  of  u  heat  aeeuniillator,  or  iieat  llywheel,  as 
we  may  ])opularly  conceive  it. 
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A  common  "  power  time  "  wiiidiiifi  ongiiip  diagram  is  as 
shown  in  Fig.  1  wliere  nc  represents  a  cycle  or  period  fioni  start 
to  start  of  wind.  The  absciss;*  ab,  be,  cd  and  dc  represent 
respectively  the  periods  taken  in  acceleratinf;,  winding  at 
yjiifonn  speed. brakinjiand  decking,  and  thesteamconsumption 
can  be  taken  rougldy  as  eijuivalent  to  the  shaded  area  between 
/I  and  f.  In  reality  the  ordinates  between  a  and  6  wonld  be 
somewhat  longer,  and  those  between  b  and  r  shorter,  and  more 
nearly  following  the  dotted  line  awn. 

With  a  steam  turbine  designed  to  use  onlv  the  exhaust  from 
<uch  a  winding  engine,  it  is  necessary  that  somehow  steam 
should  be  provided  diiring  the  period  ce  when  steam  is  shut  off 
from  the  winding  engine.  In  order  to  efTect  this,  a  heat  accu- 
mulator is  provided  which  will  absorb  the  surplus  amount  of 
steam  above  the  line  //•.  while  the  turbine  runs  with  the  amount 
below  the  line  fk  and  gives  up  the  former  portion  during  the 
period  ce  of  braking  and  decking.  The  line  fk  continued  would 
then  represent  the  steam  line  supply  as  modified  by  the  accu- 
mulator for  constant  load.  It  will  be  seen  that  with  such  an 
arrangement  the  output  of  the  exhaust  turbo  set  will  be  limited 
by  the  height  of  the  ordinate  of  the  line  fk.  and  that  the  unit  is 
entirely  dependent  upon  the  supply  of  steam  from  the  winding 
engine.  If,  however,  a  connection  is  provided  from  the  high- 
pressure  steam  main  through  a  reducing  valve  any  temporary 
cessation  of  supply  of  exhaust  steam  will  be  automatically 
supplied  from  the  high-pressure  source.     The  maximum  ther- 


Tiini: 
Fic.   1. — Power-Time  WrsDixo  Engine  Diagram. 


mal  efficiency  is  obtained  when  no  exhaust  steam  whatever 
escapes  into  the  atmosphere,  but  this  is  generally  uneconomical 
from  a  commercial  point  of  view,  as  it  means  the  installation 
of  a  very  large  and  expensive  heat  accumulator  for  a  compara- 
tively small  gain.  It  is  better  to  strike  an  average  of  com- 
mercial and  theoretical  standpoints  rather  than  aim  at  extract- 
ing every  available  heat  unit.  In  nearly  every  case  there  is  a 
supply  of  exhaust  steam  of  more  or  less  continuous  nature  at 
a  colliery  which  can  be  used  as  well  as  the  supply  from  winding 
engines,  and  in  many  cases  this  supply  is  quite  sufficient  with- 
out any  accumiilator  whatever,  or  so  nearlv  sufficient  that  it 
would  not  pay  to  instal  a  heat  accumulator  but  rather  supple- 
ment with  live  steam. 

This  is  where  the  mixed  type  turbine  is  especially  applicable 
and  adapted  to  accommodate  itself  to  the  varying  supplies  of 
steam  under  all  conditions  and  work  efficiently.  Again,  refer- 
ring to  the  winding  engine  diagram  above,  it  may  be  that  the 
size  of  the  turbo  unit  required  is  such  that  the  line  fk  is  so  high 
that  the  shaded  area  above  it  is  comparativelv  small.  One  or 
two  old  boilers  in  series  between  the  winding  engine  and  the 
turbine  will  so  cushion  tlie  supply  that  the  steam,  if  any.  above 
the  line  fk  will  be  brought  to  a  negligible  quantity  and  a  mixed 
type  turbine  is  again  the  most  desirable  unit. 

Roughly  speaking,  the  particular  field  for  plain  exhaust 
turbines  is  : — 

1.  Where  there  there  is  a  continuous  supply  of  exhaust  steam 
of  sufficient  capacity  to  carry  the  load. 


2.  Where  the  supply  is  little  more  than  sufficient  but  inter- 
mittent, in  which  case  an  accumulator  must  be  used. 

For  all  other  cases  the  mixed  high  and  low  pressure  is  to  be 
preferred. 

Power  House  Auxiliaries. 

Wliatever  form  of  prime  mover  and  generator  is  installed, 
the  switchboard,  the  brain  of  the  system,  remains  practically 
the  same  and  follows  closely  the  lines  adopted  in  large  power 
companies.  Descriptions  of  tvpical  switchgear  suitable  for 
coUierv  practice  appear  elsewhere  in  this  issue.  One  point, 
however,  should  not  be  missed,  that  is,  the  installation  of  some 
form  of  automatic  voltage  regulator,  e.tj..  Thury,  Tirrill,  &c. 
These  regulators  are  capable  of  maintaining  a  steady  voltage 
under  the  most  trving  conditions,  in  fact,  lighting  circuits  may 
tap  the  power  mains  wherever  convenient,  and,  although 
heavy  fluctuations  in  demand  for  power  are  taking  place,  the 
lighting  will  be  perfectly  satisfactory.  More  important,  how- 
ever, is  the  maintaining  of  a  steady  voltage  for  the  haulages. 
The  motors  operating  haulages  are  subjected  to  severe 
service,  and  in  order  to  assure  their  satisfactory  performance 
a  full  and  steady  voltage  should  be  maintained  in  the  supply 
mains. 

In  the  case  of  induction  motors  operating  haulages  the  im- 
portance of  this  point  is  fully  realised  when  the  characteristics 
of  this  type  of  motor  are  studied.  For  instance,  the  torque  or 
turning  effort  of  the  motor  varies  approximately  as  the  square 
of  the  applied  voltage,  i.e.  — 

100  per  cent,  voltage  gives  100  per  cent,  torque. 
80  per  cent,  voltage'gives  64  per  cent,  torque. 
70  per  cent,  voltage  gives    49  per  cent,  torque. 

From  this  it  will  be  clearly  seen  how  essential  it  is  to  main- 
tain normal  voltage  on  the  motors. 

Lightning  arresters  are  also  important  auxiliaries,  and 
although  it  is  usually  stated  that  the  storms  occurring  in  this 
country  rarely  damage  electrical  apparatus,  and  in  consequence 
the  capital  expenditure  on  arresters  is  unwarranted,  it  is  never- 
theless advisable  to  instal  them  in  the  power  station  and  one 
or  two  in  exposed  positions  on  the  transmission  line.  The 
writer  has  in  mind  several  cases  where  motors,  &c.,  have  been 
damaged  bv  lightning  effects  ;  in  one  particular  case  the  motor 
was  anumber  of  yards  inbye,  the  high  voltage  having  passed 
down  the  shaft  cables  and  discharged  at  this  particular 
motor. 

In  cases  where  collieries  have  fairly  long  lines,  say,  between 
two  neighbouring  pits  or  a  long  line  to  a  pumping  station,  a 
most  effective  and  cheap  arrangement  can  be  devised  which 
will  greatly  relieve  the  apparatus  from  the  effects  of  lightning. 
This  arrangement  consists  of  stringing  up  one  or  two  iron  wires 
about  12  in.  to  16  in.,  or  even  higher,  according  to  the  working 
pressure  of  the  line,  above  the  highest  electric  conductor  on  the 
transmission  line,  these  wires  being  frequently  connected  to  the 
earth  at  suitable  points  along  the  route. 

This  earthed  wire  should  be  strong  and  well  protected  against 
corrosion,  otherwise  it  may  break  and  short-circuit  the  power 
lines,  thus  becoming  a  source  of  more  trouble  than  it  prevents. 
The  success  of  this  arrangement  depends  upon  the  quality  of 
the  earth  connection  ;  if  possible,  this  connection  .should  be 
made  in  permanently  wet  ground.  A  convenient  method  of 
making  an  earth  connection  is  to  drive  into  the  ground  a  num- 
ber of  U  in.  galvanised-iron  pipes,  about  6  ft.  long.  The  pipes 
should  be  connected  together  by  copper  or  brass  wire  well 
soldered  to  them,  and  the  overhead  shield  wire  connected  to 
this  earth  connection  by  a  stout  wire. 

These  earth  connections  must  be  frequently  inspected  for 
corrosion  and  the  breaking  of  the  connecting  wires. 

In  all  cases  where  the  overhead  transmission  is  converted  to 
underground  cable  of  any  material  length,  e.g.,  passing  through 
a  village,  &c.,  it  is  advisable  to  instal  discharge  gaps  at  these 
change  over  points.  These  gaps  or  arresters  are  required  to 
relieve  the  high  potential  .stresses  likely  to  occur  at  these  points 
during  electrical  disturbances.     The  concentration  of  potential 
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at  these  points  is  due  to  the  difiereut  characteristics  of  the  two 
types  of  transmission  line. 

The  screens  usually  being  in  close  proximity  to  the  power 
house,  coal  dust  becomes  a  great  nuisance  to  those  in  charge  of 
the  plant.  This  nuisance  is  more  prominent  when  turbo- 
generators are  in  operation.  The  violent  air  circulation  through 
the  various  parts  of  the  machine  carry  in  the  dust  and  deposit 
it  inside  the  air  ducts  which  eventually  become  so  choked  that 
the  machine  reaches  a  dangerously  high  temperature  due  to 
the  reduced  ventilation.  Dust  is  deposited  in  'bus-bar  cubicles, 
and  places  of  a  similar  nature  are  also  a  constant  source  of 
trouble.  A  small  portable  motor-driven  vacuum  cleaner  will 
eSectually  remove  this  nuisance,  and  bv  using  insulated  nozzles 
the  switchgear  can  be  cleaned  without  shutting  down  the  plant. 

TRANSmSSION,^AND     DISTRIBUTION     OF     ELECTRICAL     PoWER. 

The  iustaUatiou  of  the  transmission  lines  and  distribution 
cables  on  the  surface  present  no  difficulty,  and  if  carried  out 
on  the  lines  of  modern  practice  no  trouble  is  likely  to  ensue. 
In  the  case  of  the  shait  cables,  however,  one  cannot  be  too 
careful  in  selecting  the  type  of  cable  most  suitable  to  meet  the 
conditions  existing  in  the  shaft.  The  cable  makers,  profiting 
by  their  early  colliery  experience,  have  now  produced  shaft 
cables  which  they  are  prepared  to  guarantee  under  fair  wear 
and  tear  conditions.  Usually  a  certain  amount  of  water  is  to 
be  found  in  the  shaft ;  this  water,  probably  being  contaminated 
by  either  acid  or  alkali  compounds,  is  very  detrimental  to  the 
armouring  of  the  shaft  cables,  and  care  should  be  taken  to  pro- 
tect them  from  the  action  of  the  water.  In  the  event  of  the 
shaft  cables  being  damaged  in  the  shaft,  this  surface  water, 
getting  into  the  bruised  portion  of  the  cable,  will  travel  in  both 
directions  along  the  interstices  of  the  cable  and  do  great  damage. 
A  cable  possessing  a  homogeneous  section,  even  to  the  sealing 
of  the  interstices  in  the  stranded  copper  conductor,  will  greatly 
add  to  the  reliability  of  the  system. 

The  feeder  cables  running  inbye  should  be  selected  on  similar 
lines  to  shaft  cables.  The  method  of  supporting  them  in  the 
roads  will  depend  on  the  conditions  existing  in  the  roads.  The 
usual  method  of  suspending  the  cable  in  leather  thongs  secured 
to  the  props  has  proved  satisfactory. 

Application  of  Motors. 

'  ,The  application  of  electromotors  to  the  screening  plant, 
pumps,  &c.,  presents  no  difficulty,  and  providing  due  care  is 
exercised  in  selecting  the  type  of  motor  to  meet  the  service 
required,  eflicient  and  reliable  running  is  assured. 

As  a  general  rule  the  squirrel  cage  motor  is  the  most  suitable 
type  to  meet  the  conditions  existing  at  a  colliery.  The  total 
absence  of  revolving  slip-rings  and  gear  of  a  similar  nature 
incident  to  this  type  render  it  capable  of  withstanding  rough 
usage  and  ill  treatment. 

Should  the  starting  conditions  of  the  plant  be  so  heavy  that 
the  s<juirrel-cagc  type  would  not  .start  up  without  drawing  an 
excessive  amount  of  power  from  the  line, it  is  preferable  to  instal 
some  form  of  reliable  friction  clutch  between  the  motor  and 
plant  ratlier  tliaii  resort  to  the  sli|)-ring  type  of  motor.  There 
is  a  general  tendency  to  instal  slip-ring  motors  whenever  the 
starting  conditions  are  abnormal  :  this  is  an  ea.sy  solution  of 
the  problem,  but  it  has  the  disadvantage  of  introducing  a  type 
of  motor  comparatively  delicate  com])nred  to  tlii'  more  robust 
squirrel  cage  type. 

1'he  type  of  motor  for  the  haulages  is  to  be  selected  on  similar 
considerations  as  for  the  main  windeis.  The  haulage  cycles 
are  generally  so  long  that  the  installation  of  ii  llvwheel  set  for 
e<|Ualising  will  not  be  advisable.  The  llvwheel  would  become 
too  heavy,  and  the  no-load  energy  consumed  bv  the  llvwhrcl 
would  represi'nt  too  high  a  percentagi'  of  the  average  load. 

If  j)olypha»e  5((-period  current  is  available,  induction  motors 
of  the  slip-ring  type  geared  to  the  drums  are  advisnble.  If 
polyphase  25-period  current  is  available  the  colliery  manager 
and  engineer  should  study  and  inspect  the  latest  forms  of 
ningle-|)hasc-  commutator  motors  as  applied  to  railwav  work- 
ing. This  new  form  of  motor  is  well  suited  to  the  heavv  service 
met  with  in  main  and  tail  hauling.     As  a  general  rule,  two 


motors  per  haulage  will  be  used  :  in  a  two-phase  scheme  a 
motor  would  be  connected  to  each  phase  ;  in  a  three-phase 
scheme  the  three  phases  would  be  converted  to  two  phases  bv 
means  of  the  Scott  transformer  connection. 

This  type  of  haulage  equipment  has  the  followim.  advan- 
tages ; —  ^ 

1.  The  speed  control  is  perject  and  efficient  with  all  speeds 
from  zero  to  maximum  speed.  Any  creeping  speed  may  be 
obtained. 

2.  Starting  is  efiected  without  losses  in  resistances. 

3.  Overloads  during  starting  and  on  higher  inclines  will  be 
reduced  by  the  series  characteristic  of  the  motor,  and  the  power 
consumption  can  be  limited  by  reducing  the  speed  of  the  motors 
whenever  it  is  necessary  by  voltage  control. 

4.  The  power-factor  of  the  motors  is  high. 

5.  The  phases  of  the  three  or  two-phase  system  are  loaded 
equally. 

6.  The  electrical  braking  dming  retarding  periods  can  be 
applied  without  complication. 

7.  Flash  over  on  the  commutator  is  out  of  consideration. 
In  c.mparison  with  the  induction  haulage  motor  the  advan- 
tages are  evident  : — 

1.  The  induction  motor  has  only  one  economical  speed. 

2.  The  losses  during  starting  periods  have  to  be  considered, 
and  dissipation  of  the  energy  may  be  difficult  in  underground 
workings. 

3.  The  overloads  on  the  station  at  start  and  on  steep  inclines 
are  excessive. 

4.  The  power  factor  is  low  during  starting  and  overload 
periods. 

5.  The  saving  obtained  in  comparison  with  the  induction 
motor  is  in  the  station  capacity  during  overload  periods  and  in 
the  capacity  of  the  high-tension  transmission  line 

^ ,  In  comparison  with  the  direct-current  haulage  motor  : — 
^1.  The  Ward- Leonard  motor-generator,  necessary  to    trans- 
form alternating  current  into  direct  current,  is  saved,  and  also 
the  losses  in  this  set. 

2.  There  is  considerable  saving  in  the  low-tension  cables 
between  the  motor-generator  and  the  haulage  motor  if  the 
latter  is  underground  and  the  former  on  the  surface. 

From  the  above  it  may  be  concluded  that  the  introduction 
of  this  haulage  system  for  25  cycles  will  compete  favourably 
both  with  the  induction  and  the  direct  current  motor. 

When  deciding  if  induction  motors  or  single-phase  motors 
have  to  be  used  for  operating  the  haulage  gear,  it  must  be 
remembered  that  the  induction  motor  is  preferable  in  all 
cases  where  the  motor  load  is  a  steady  one.  This  will  be 
the  case  when  the  incline  is  uniform  throughout.  Should, 
however,  the  incline  be  subject  to  variations  in  grade,  producing 
excessive  overloads,  the  single-phase  motor  is  preferable. 

WlNl)IX(!. 

This  section  is  treated  elsewhere  in  the  present  issue,  and  the 
various  svstems  now  perfected  by  the  leading  electrical  manu- 
facturers fully  ex])lained.  A  few  general  remarks  may  not 
however,  be  out  of  ])liice.  It  is  j)leasing  to  note  that  the  con 
servatism  of  the  colliery  managers  of  tJreat  Britain  is  showing 
signs  of  giving  way.  and  engineers  and  managers  interested  in 
electric  winding  will  shortly  be  able  to  see  winding  engines  of 
fair  size  ojierated  by  electric  motors  in  this  country. 

The  Great  Western  t'olliery  Co..  of  South  Wales,  will  pro- 
bably, before  the  close  of  the  present  year,  be  winding  approxi- 
nuitelv  175  tons  |)er  hour  from  a  sluift  I.I  10  ft.  deep.  The 
.system  used  will  be  the  British  \\'('stiti;.;ho\ise  converter  e(|Uali- 
ser  system. 

The  Duffryn  Blmndda  Colliery  Co..  South  Wales,  also  propose 
1(1  wind  IH7  Ions  per  hour  from  a  shaft  2.(l(ll  ft.  deep.  The 
|)hint  will  be  arranged  for  the  Siemens  Ilgner  system. 

In  order  to  secure  the  full  advantages  of  electric  winding  it 
is  neces.sary  to  analyse  fully  the  existing  "  mechanical  ri-la- 
tions."  that  is.  tin'  unbalanced  load  and  the  inertia  of  the 
system  and  the  relaticni  they  bear  to  one  another  during  a  com- 
plete cycle  of  winding.  Kvcry  effort  shoulil  be  m.ide  to  so 
adjust  the  mechanical  relations  that  the  uid>alanced  load  pro- 
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duces  sufficient  retardation  to  bring  the  eage  to  bank  level  with- 
out braking. 

When  high  acceleration  and  high  rope  speeds  arc  required 

lie  inertia  of  the  system  should  be  as  small  as  possible,  this 

r^uirement  must  be  considered  when  applying  the  motor  to 

[ill-  drum.     In  some  cases  this  requirement  will  proijably  pre- 

(jeternune  the  type  to  use,  whether  a  direct  current  motor  or 

jiidiK  tiou  motor.     In  the  case  of  a  direct  current  motor  no 

difliculty  presents  itself  as  the  motor  equipment  can  usually  be 

made  to  suit  the  required  conditions.     The  induction  motor 

equipment,   however,   is  restricted   in  certain  directions  for 

iiifltauce,  the  periodicity  of  the  electric  power  supply  limits  the 

speed  of  the  motor  and  also  controls,  to  a  large  extent,  the 

diameter  of  the  rotating  part,  which  dimension  controls  the 

inertia  of  the  motor.     Slow-speed  induction  motors  of  about 

60  revs,  per  min.  may  be  applied  with  a  power  supply  not 

exceeding  25  periods,  but  not  for  a  50  period  supply  owing  to 

the  high  price  and  poor  performance  of  slow-speed  motors 

operating  on  this  periodicity. 

In  order  to  apply  a  satisfactory  50  period  motor  it  would  be 
necessary  to  increase  the  speed  of  the  motor  and  introduce 
gearing  between  it  and  the  drum  ;  the  introduction  of  this 
gearing,  however,  would  so  increase  the  inertia  of  the  system 
as  to  render  it  unsatisfactory. 

The  induction  motor,  being  of  robust  construction  and  pre- 
senting less  complicated  revolving  electrical  connections  than 
the  direct  current  motors,  should  be  used  whenever  possible. 
It  can  be  used  most  efficiently  when  the  electrical  losses  in  the 
starting  resistance  are  a  small  percentage  of  the  total  power 
consumption  or,  in  other  words,  when  the  period  of  accelera- 
tion is  a  small  percentage  of  the  total  running  time. 

Fan  Motors. 

The  nature  of  the  load  and  operating  conditions  are  ideal  for 

the  application  of  an  electric  motor  and  there  should  be  no 

hesitation  in  adopting  motor  drive  for  this  important  piece  of 

colliery  plant. 
Owing  to  the  constant  and  continuous  o])eratioii  of  the  fan 

it  is  most  essential  that  full  advantage  should  be  taken  of  these 

conditions   to    instal 

a     type    of      motor 

capable    of     driving 

the  fan  and,  at  the 

same  time,  supply  a 

portion  of  the  watt- 
less   component     of 

the  energy  consumed 

in  the  colliery  motor 

installation.  The  type 

of  motor  most  suited 

for  these  conditions 
is  the  self-synchro- 
nising synchronous 
motor,  arranged  with 
a  suitable  form  of 
friction  clutch,  say,  a 
coil  clutch  similar  to 
the  type  used  in 
cable  tramway  power 
houses.  These  clut- 
ches are  quite  reli- 
able, and  are  capable 
of  starting  up  the  fan 
alter  the  motor  has 
been  brought  up  to 
speed.  During  the 
present  year  a  scheme 
has  been  perfected  by 
the  British  Westing- 
Louse  Co.  whereby  the 
ordinary  slip-ring  in- 
duction motor  fitted 
with  a  phase  advanc- 


FiG.  2. — British  Westixghouse  VERTiCAr,  G.^s  Engine  coupled  to  .k 

165  KW.  Al-TEKNATOR. 


ing  device  can  be  used.  'This  system  has  considerable  advan- 
tage over  the  self-synchronising  synchronous  motor;  the  clutch 
can  be  discarded  and  the  fan  started  up  by  the  induction  motor 
in  the  usual  manner. 

In  order  to  impress  the  importance  of  this  scheme  on  the 
minds  of  colliery  managers  and  engineers,  the  following  example 
of  an  improvement  effected  by  using  this  type  of  motor  may 
be  of  service. 

Assume  that  the  capacity  of  a  generating  station  is 
1,000  kw.  and  that  the  generators  are  delivering  1,000  k.v.a. 
at  70  per  cent,  power  factor.  The  generators  are  thus  fully 
loaded  but  the  engines  have  only  70  per  cent,  of  their  full 
load.  It  is  desired  to  instal  a  250  kw.  motor  for  driving  a  fan. 
If  an  ordinary  induction  motor  were  installed,  it  would  be 
necessary  to  increase  the  generator  capacity  and  possibly  the 
size  of  feeders,  but  by  putting  in  an  induction  motor  with  a 
phase  advancer  the  power  factor  of  the  load  mav  be  increased 
to,  say,  95  per  cent,  with  a  total  kilo- volt-ampere  output  from 
the  generators  of  1,000  k.v,a.  and  a  load  on  the  engines  of 
950  kw.  Thus  by  the  installation  of  the  phase  advancer  the 
output  on  the  station  has  been  increased  by  250  kw'.,  with  no 
increase  in  the  size  of  the  generators. 

The  cost  of  the  motor  with  the  phase  advancer  would  be 
somewhat  more  than  the  cost  of  a  motor  without  this  device, 
but  this  increase  in  cost  will  be  much  less  than  that  required 
to  increase  the  capacity  of  the  generators  as  would  be 
necessary  under  ordinary  conditions. 

Pumpiwj. — The  application  of  electromotors  to  pumping 
plant  has  received  great  encouragement  from  colliery  managers, 
and,  in  consequence,  the  results  have  been  most  satisfactory. 
The  electromotor  being  essentially  a  high-speed  machine,  the 
advent  of  the  high-lift  turbine  type  pump  has  assisted  in  no 
small  degree  to  the  attainment  of  this  success.  The  squirrel- 
cage  type  motor,  with  vertical  spindle  and  turbine  pump,  make 
a  most  reliable  combination.  The  reliability  of  this  com- 
bination is  unquestionable  when  one  considers  the  good  work 
done  by  this  type  of  plant  at  the  Cornish  tin  mines.  Notable 
examples  of  squirrel-cage  motors  and  turbine  pumps  are  to  be 
seen  at  Powell  Duffryn  and  Newdigate  Collier'es. 

Coal  Cutting. — This 
most  important  sub- 
ject is  treated  in  detail 
in  the  present  issue 
andtheadvantagesof 
the  varioustypes  enu- 
merated. When  instal- 
ling electric  coal  cut- 
ters it  should  be  borne 
in  mind  that  the  suc- 
cess of  an  undertaking 
depends  upon,  to  a 
great  extent,  the  re- 
liability of  the  aux- 
iliaryor  detail  appar- 
atus. In  the  case  of 
coal  cutters,  reliable 
and  substantial  gate 
end  boxesand  trailing 
cables  are  essential. 
Cheap  trailing  cable 
and  fliiiisy  boxes  will 
mean  disaster  and 
reduced  output.  Fin- 
ally, the  extent  to 
which  the  advantages 
of  the  application  of 
electricity  to  mining 
may  be  obtained  de- 
pends upon  the 
quality  of  thi>  plant 
and  the  specialised 
experience  brought 
to  bear  on  each  case. 
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I  BY  DR.  R.  HERZFELD.  | 

\  (  Of  tlie  Electrical  Company.)  i 


At  the  great  Engineering  Exhibition  in  Dusseklorf  in  1902 
it  was.  for  the  first  time,  brought  home  to  the  world  at  large 
that  electricity  would,  in  the  future,  play  a  very  important  part 
in  the  mining  industry,  and  that  the  great  inventions  of  the 
last  decade  of  the  nineteenth  century  had  taken  such  a  prac- 
tical shape,  that  mining  engineers  could,  with  every  confidence, 
introduce  this  new  agent  into  their  sphere  of  action. 

It  is  most  interesting  to  read  the  reports  of  this  Dusseldorf 
Exhibition,  to  follow  the  descriptions  of  so  many  new  forms  of 
mining  machinery,  influenced  by  the  appearance  of  the  electric 
motor,  and  to  see  so  many  forces  in  action  to  carry  out  the 
promised  revolution  :  it  is  still  more  interesting  to  contemplate 
all  these  big  efforts  of  the  engineering  world  of  1902  in  the  light 
of  the  year  1908 — more  especially  in  that  one  important  item, 
the  electric  pumping  machinery,  which  was  largely  represented 
at  that  exhibition. 

How  many  efforts  have  been  made  to  find  the  path  where 
the  slow  movement  of  the  old  Cornish  pump  could  meet  the 
quick  rush  of  the  rotating  parts  of  the  electric  motor,  and  where 
a  speed  of  half  a  foot  per  second  could  be  conveniently  coupled 
to  a  speed  of  100  ft,  per  second  !  We  know  how  complicated 
and  difficult  the  way  has  been,  and  how  many  disappointments 
and  expenses  had  to  be  met  before  a  satisfactory  solution  was 
arrived  at. 

Going  closely  into  the  matter  we  find  that  electric  driving  is 
only  the  last  link  in  a  chain  of  developments  tending  towards 
increased  speed  and  minimised  weight,  England,  the  classical 
soil  for  the  development  of  mining  machinery,  has  among.st  her 
collieries  several  plants  which  form  quite  a  museum  of  the 
evolution  of  pumping  machinery.  For  instance,  the  old 
Hathorn  Davey  Pump  Engine  with  about  four  strokes  per 
minute  may  still  be  seen,  and  is  typical  of  all  mining  machinery 
during  the  best  part  of  the  nineteenth  century.  There  are 
several  reasons  why  mining  engineers  adhered  so  obstinately 
to  this  machine,  the  foremost  being  that  it  is  well  within  the 
limits  of  the  ability  of  the  ordinary  colliery  hand— most  parts 
of  it  can  be  practically  built  on  the  spot,  and  can  be  kept  in 
repair  without  outside  assistance.  The  other  important  reason 
was  the  fear  of  using  steam  underground.  AVith  the  increased 
depth  or  quantity  of  water,  however,  the  limits  of  the  Spear 
Rod  pump  were  soon  reached,  and  the  difficulty  of  controlling 
lieavy  masses  of  recij)rorating  machinery,  and  the  reluctance 
to  give  up  the  valuable  space  which  this  type  of  pump  occupies 
ill  shafts,  forced  engineers  to  adopt  a  quicker  running  sy.stem, 
even  at  the  risk  of  taking  steam  underground  and  being  more 
dependent  on  outside  manufacturers 

This  was  how  the  Duplex  steam  pump  originated,  with  a 
speed  of  40-50  strokes  per  minute. 

Further  developments  in  the  direction  of  increased  speed 
were  largely  influenced  by  the  intioihiction  of  electricity  into 
mines,  and  the  elcftric  motor  brought  the  pump  up  to  the  level 
of  its  own  merits. 

The  problems  which  offered  themielves  to  the  designers  of 
six  ye.ir.s  a;,'o  in  this  direction  were  manifold.  The  increased 
.speed  of  the  pump  necessitated  a  r|iiicke:-  movement  of  the 
valves  ;  the  masses  of  these,  therefore,  had  to  be  rerluced  to  an 
unprecedented  iun')iint  ;  some  (le<iiriiers  also  thought  it  neces- 
sarv,  in  order  to  r.-tain  the  good  volumetric  effect  of  the  slower 
pumps,  to  control  tin-  movement  of  the  suction  valves  by  gear- 
ing. A  thorough  investigation  liad  to  be  iinde  in  order  to 
secure  Hati.sfactory  lul)riration  of  all  the  moving  parts,  which, 
III  tlie  days  of  the  slow  speed  pump,  was  n  simple  problem. 

Special  attention  was  given  to  the  question  of  the  suh-divi- 
■^10, 1  of  the  cylinders  and  to  the  nrrangenient  of  the  cranks,  and 
It  was  not  easy  to  combine  simplicity  of  di'sign  and  ace  'Hsibility 
of    all    piirt<  with  tin'  demands  of    an  even  turning  moment, 


which  is  so  essential  for  the  undisturbed  working  of  the  supply 
system.  It  is  evident  that  all  these  considerations  necessitated 
additional  outlay,  and  it  is  not  surprising,  therefore,  that  in 
this  case,  the  increase  of  speed  was  generally  not  accompanied 
by  a  corresponding  reduction  in  costs. 

Another  problem,  which  greatly  puzzled  the  designers  of 
six  years  ago.  was  the  regulation  of  the  quantity  of  water  to 
be  delivered  :  here  the  steam  pump  had  established  such  a 
good  example.  As  the  consumption  of  power  per  stroke,  other 
things  being  equal,  depends  on  the  speed,  the  smaller  or  larger 
acceleration  of  the  masses  determining  the  turning  moment, 
a  slight  turn  of  the  wheel  of  the  steam  valve  was  enough  to 
regulate  the  required  speed.  This  was  what  the  designers  of 
electric  pumps  were  requested  to  compete  with,  and  so  keen 
was  their  desire  to  outstrip  the  omnipotent  steam  pump,  that 
they  planned  those  memorable  power  stations,  where  one 
generating  set  on  the  surface  is  permanently  connected  to  one 
pumping  set  in  the  mine,  each  pump  having  its  separate  gene- 
rator and  cable.     They  sacrificed  the  greatest  advantage  of 
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Pio.    1. — Section  or  Vkntii.ated    Enclosed   Huih-speed  Vkrtic.\i. 
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electric  drive,  the  concentration  of  power  generation  and  the 
common  standby,  for  many  purjiDses,  for  the  imaginary  advan- 
tage of  a  certain  speed  variation. 

It  did  not  take  a  great  number  of  vears  to  convince  the 
mining  world  that  this  advantage  could  be  gladiv  disposed  of 
in  favour  of  a  simpler  design  of  the  generating  plant,  and  that 
it  is  better  practice  to  meet  the  varying  requirements  by  split- 
ting up  the  large  units  into  a  number  of  smaller  ones  and  run- 
ning these  at  a  fixed  sjieed  onlv.  This  conviction  was,  of 
course,  brought  home  with  all  the  more  weight,  as  the  cost 
involved  in  these  modern  units  is  so  greatly  reduced  when  com 
pared  with  those  of  a  fi'w  vears  ago. 

I  am  sure  that  few  of  those  designers  and  exhibitors  of  1902 
would  have  dreamt  that  all  their  labour  would  be  practicalK 
lost  after  so  short  a  time  and  that  only  the  professor  of  mecli 
aiiieal  engineering  or  the  historical  writer  would  take  thi- 
Iroiilile  to  .study  it^  results.  At  any  rate,  for  the  moment, 
whatever  may  be  the  future  developments,  the  rotating  pump 
has  almost  entirely  superseded  the  reciproc  iting  one.  There 
is  a  craz.e  for  the  rotating  pump  ! 

The  reasons  for  this  devi'lopment  are  numerous.  Hefon'  I 
mention  them.  I  shou'd  like  to  point  out  that  the  intriiisi. 
qualities  o(  electric  motors  have  liardly  anything  to  do  with  it. 
A  poimlar  explanation,  which  one  hears  and  reads  pietl\  fre- 
quently is.  that  it  is  .so  easy  to  couple  a  high-speed  rotating 
pump  to  n  hiKh-.speed  electric  motor,  and  it  is  true  that  no  otlier 
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What  Becomes  of  your  Pit-Rubbish  7 


These  Stokers  have  Effected  a  Saving  in  Fuel  Costs  of  £495  2s.  Id.  in  Three  Months. 

BENNIS 

Stokers  &  Con)pr€SS?d  Air  FOroaccS 

AND 

"B€NNIS"  €l€VatorS  &  Coo^cyorS 

At  Work  in  the  Boiler-houses  of  Leading  COLLIERIES,  are  making  CHEAP   STEAM 

and  SAVING   FORTUNES  at  the  same  time. 

"BENNIS"  PLANT  is  applicable  to  ANY  TYPE  OF  BOILER;  ONE  OR  MANY. 

rfcr^iVTivT*r>         /%  j^^  m     J    ^  LITTLE    HULTON, 

BENNIS  &  CO.,  Ltd.,        bolton. 
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SuLZER  Bros 

LONDON  OFFICE:  30,  Norfolk  SL,  Strand,  IV. C. 

High-Lift 
Centrifugal 


i 


Pumps 


Cheapest  aod  n^oSt  ^coDon)ical  POn^pS  for 


Mii)€   Praioagc. 


.i^v:^•^*t. -^^'■■SjOt^-i 


Over  I50  Pumps,  BRITISH  MINES,  COLLIERIES, 

for  direct  as  well  as  for  7  ' 


belt    drive,   supplied    to 


&c.,     &o. 
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SuLZER  Bros.. 

LONDON  OFFICE:  30,  Norfolk  St.,  Sir  and,  W.C. 


Pumping  Plants 

Supplied  aggregating  over 


2oo.ooo  H.P. 


Sinking  Pumps 
supplied  for  de- 
liveries up  to 
4,000  GALLONS 
per  minute,  a.nd 
H  e  ad  s  up  to 
1,500  feet. 


Horizonta.1  Pumpsi  (foi-  Mine  brainage)  direct  coupled  to  Electric 
Motors  supplied  for  deliveries  up  to  5,500  gallons  per  minute  and 
Heads  up  to  2,600  feet. 
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machine  oifers  similar  facilities  in  this  direction.  But  altliouiiJi 
one  can  safely  say  that  without  the  electiic  moior,  the  centri- 
fugal pump  would  never  have  experienced  this  sensational 
development,  it  must  not  be  forgotten  that  those  who  have  been 
engaged  in  the  actual  carrying  out  of  this  task  have  met  with  a 
variely  of  difficult  problems  for  which  they  have  onlv  quite 
recently  found  a  satisfactory  solution. 

It  was  found  that  the  speed  of  these  rotating  or  centiifuual 
pumps  was  so  high,  that  in  order  to  keep  within  the  safe  limits 
of  the  material,  the  diameter  of  the  rotating  parts  of  the  motors 
had  to  be  i educed  unprecedentedly.  The  active  parts  of  the 
machine  became  small  in  diameter  and  coirespondingly  wide, 
and  while  the  electrical  qualities  were  in  this  way  improved, 
ihe  mechanical  problem  became  more  complicated. 

A  special  difficulty  arose  in  the  dissipation  of  the  heat,  which 
is  developed  in  the  electric  motors  ancl  which  is  easily  disposed 
of  in  the  case  of  the  slow-speed  motor  of  the  older  tvpe  of 
electric   pumps.     This  has  led  to  the  arrangement  of  special 


nieans  for  draining  purposes,  been  raised  from  what  it  had  been, 
viz.,  30  to  35  per  cent.,  to  what  it  is.  viz..  75  to  84  per  cent. 

Just  as  hydraulic  engineers  have  learned  to  avoid  the  heavv 
loss  of  energy  which  occuis  in  the  water  wheel  through  the 
"■  pushing  "  action,  and  have  adopted  the  "  pressure  "  action 
instead,  so  the  corresponding  step  has  been  made  in  the  design 
of  the  centrifugal  pumps,  the  fluid  in  the  new  design  receiving 
its  kinetic  energy  not  by  means  of  the  "  pushing  "  effect  of 
high-speed  blades,  but  rather  by  means  of  a  pressure  created 
by  the  special  channels  through  which  it  is  being  forced.     —  "^ 

Nevertheless,  the  efficiency  of  centrifugal  pumps  has  not  vet 
reached  by  a  long  way  the  efficiency  of  reciprocating  pumps,  so 
that  the  number  of  units  which  is  required  for  the  raisinu  of  a 
certain  quantity  of  water  is  higher  in  the  case  of  the  rotating 
pump.  There  are,  however,  other  advantages  connected  with 
it,  which  make  it  a  commercial  success 

The  space  recjuired  in  the  lodge  room  is  greatly  reduced.'a' 
point  which,  to  many  mine  owners,  outweighs  anv  number  of 
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ventilating  devices  whicli  cin  nialc  frc- li  aii-  \<:iM  all  tlif  active 
parts  of  the  motors  tlinni^h  cliannels  in  the  laminations. 
Fig.  1  shows  a  .system  of  fan."  which  .serve  to  iiroduce  a  drauulit 
of  air,  and  also  the  channels  llirou^li  which  it  is  foiced.  in  the 
case  of  a  25(>  ii.p.  vertical  motor  disijrni'd  for  -"XKi  volts.  thr(>e- 
plniM' current,  for  direct  coupling  to  a  iriiiiifu'.ial  piinip  rniinin'j 
a    abo\il  l,)KO  revs,  per  min. 

Kig.  3  shows  the  radical  chan^ie  which  tin'  ilcctric  motor  lia<l 
to  un(li'r<;o  in  order  to  meet  the  new  condit  ions,  j^otli  machines 
deveioj)  50()  H.i'.  on  the  same  system  nl  supplv  .  the  one 
al.  107.  the  otln  r  at  1.480  revs,  per  min.  :  the  mir  rni'etinji  tin' 
r<?r|uir<'nients  of  the  average  piston  pump,  the  other  one.  those 
of  the  correspondint;  rentrifnyal  pump. 

The  (h'sire  to  introduce  electricity.  I liiMcfore. did  not  v'ive  an\- 
piiiticiihir  in<lucr'ineiit  to  the  jidiiplicm  of  the  cenlrifu^>al  pnni]). 
nor  was  it,  as  wr  shall  see.  considerations  of  a  purelv  monetarx- 
kind,  altlioMjjh  the  I'lliciency  of  centrifnf;al  pumps  has.  since 
Ihe  iilteiili.iii  of  engineers  wa.s  first  directed  towards  them  as  a 


electiic  units.  The  arcliiiiL:  of  a  laii;e  liidjie  room  has  often 
stood  in  the  way  of  the  introduction  of  uiulcr.eronnd  ))umps. 
and  those  who  would  not  give  up  tlu'ir  Coiiiish  pump  lor  this 
rea.son.  thus  tind  the  <linicultv  uieatK'  rediic(d.  if  not  totally 
overcome. 

The  erection  of  a  direct  coupled  centrifugal  .set  is  nothing 
compared  with  lln'  erection  of  piston  ])uni])s  :  the  whole  set 
can  1)1'  mounted  and  tested  on  the  surface  and  a  few  steadying 
l)ins  is  all  that  is  re(|nired  to  make  the  linal  fixing  of  the  set  oi 
its  pioper  foundations  a  very  simjile  matter.  If  must  I 
rememliered  that  one  ^'icat  dilliciilty  in  face  of  which  the  earlier 
electric  pumping  installations  had  to  be  carried  out  was  the 
complicated  construction  of  tin'  inotoi.  which,  owing  to  file 
narrowness  of  the  seams,  had  to  be  Iniilt  in  two  or  even  more 
parts  and  necessitaled  weeks  of  strenuoii.-.  woik  cm  tlie  pail  of 
the  erectilii;  staff, 

III   the  days  of  leciprocatini;  |)iiiii])s,   there  existed   also   a 
fjeiieial  I'eliictancc  to  placing  in  the  hands  of  the  miin'iv  ,i  highly 
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tochnical  tniichiiio  witli  many  journals,  pinions  and  valves  to 
hp  attended  to,  wliile  the  niaiiitiMiancc  of  the  old-fasliioned 
("oriiish  pumps  was  well  within  the  capability  of  the  ordinary 
iniUwri'ditit  available  in  mininji  districts,  and  gave  the  mine 
owner  a  great  feeling  of  security.  The  new  type  of  rotating 
nuinp  avoids  all  those  complications,  and  a  knowledge  for  its 
superintendence  can  easily  be  acquired,  so  that  this  feeling  of 
=;ecuritv  iiiis  been  restored.  This  confidence  has  been  still 
ther  intensitied  since  it  was  realised  that  it  is  comi)aratively 

.-V  and  cheap  to  keep  complete  spare  sets  of  pumping  ma- 
chinerv  in  store.  Such  provisions  were  rarely  considered  under 
the  rule  of  any  of  the  older  systems,  becau.se  the  space  vecjuired 
aud  the  cost  involved  did  not  allow  of  it.  Under  the  new 
system,  however,  it  should  not  be  a  difficult  matter  to  persuade 
mine  managers  to  provide  a  sufficient  standby  plant  to  meet  all 
emergencies.  This  would  also  greatly  reduce  the  responsibility 
of  electrical  contractors,  who  do  not.  yet  always  find,  on  the 
part  of  their  clients,  the  necessary  skill  and  that  grain  of  en- 
thusiasm which  is  all-important  for  the  successful  introduction 
of  such  completely  new  methods.  The  safe  working  of  the  new 
iiLStallation  from  the  very  beginning  would  thus  be  greatly 
facilitated  The  duplication  of  the  machinery  will  go  a  lone 
wav  to  removing  the  passive  resistance  which  one  meets  very 
often  on  the  part  of  the  mining  engineers  of  to-day  against  a 
plant,  the  features  of  which  are  not  always  understood,  and 
certainly  in  advance   of  their  earlier  training. 

\Vc  have  seen  that  the  history  of  pumping  machinery  for 
mines  has  made  an  important  step  since  the  above-mentioned 
exhibition,  and  out  of  the  many  propositions  which  were  before 
the  mine  manager  si.x  years  ago,  something  definite  has  devel- 
loped  in  the  meantime.  The 
mechanical  engineers,  with  their 
older  aims  for  greater  speed 
and  consecjuent  reduction  in 
weight,  and  for  rotation  in- 
stead of  reciprocation,  have 
combined  their  efforts  with 
the  skill  of  the  electrical  engi- 
neers, the  result  being  a  com- 
plete revolution  in  pumping 
machinery. 

The  belief  in  electricaUy-driven  centrifugal  pumps  is  growing 
so  fast  that  lately  the  more  difficult  problem  of  portable  pumps 
for  sinking  and  im watering  purposes  has  been  included  in  their 
sphere,  and  they  have  been  adopted  successfully  in  several 
places.  Detailed  descriptions  of  such  installations  have  re- 
cently appeared  in  the  press,  and  amongst  the  problems  which 
have  raised  the  greatest  interest  are  the  starting  devices  of  the 
electric  motors,  which  latter  must  of  necessity  be  designed  on 
the  simplest  possible  lines  and  make  more  elaborate  starting 
devices  inadvisable.  Perhaps  the  largest  example  of  such  an 
installation  is  the  one  which  was  erected  at  the  Lindal  Moor 
Mines  in  North  Lancashire. 

What  has  mining  gained  by  this  develo])ment  '!  This  is 
naturally  the  most  important  (juestion.  The  time  when  mine 
owners  will  be  inclined  to  make  monetary  sacrifices  for  the  sake 
of  convenience  only,  has  not  yet  arrived  in  this  country  ;  and 
all  the  advantages  of  the  modern  form  of  electric  pump  as 
above  described  would  hardly  count,  if  those  who  arc  respon- 
sible for  the  profitable  working  of  the  mine  were  not  convinced 
that  some  substantial  saving  could  be  effected. 

How  this  saving  comes  about  is  not  very  clear  on  the  face  of 
It,  as  the  energy  accum\ilated  in  the  steam  of  the  boiler  has  to 
undergo  four  (or,  counting  the  forces  of  the  masses,  at  least  six) 
changes  before  it  reappears  in  the  w^ater  raised  ;  whereas,  the 
J>roce8s  of  the  old  Cornish  pump  is  infinitely  simpler  and  more 
direct.  However,  if  the  change  into  electricity — which  is  con- 
tmuallv  progressing  throughout  the  world— has  come  to  stay 
(and  from  ail  appearances  there  seems  to  be  a  unanimity  of 
opinion  on  this  point),  the  economic  reasons  for  this  changi' 
must  indeed  be  powerful  and  indisputable  ;  and  the  result 
must  be  siil>stantial,  if,  as  it  appears,  even  the  most  conserva- 
tive amongst  the  mining  world  are  ready  to  part  with  their 
old  and  well  approved  plants. 


The  economical  results  of  the  introduction  of  electric  pumps 
are  still  concealed  in  the  pigeon-holes  or  log  books  of  the  mine 
managers.  In  many  cases  they  have  not  yet  been  fully 
realised,  as  the  process  of  electrification  has  not  been  completed, 
and  the  advantages  of  electricity  grow  with  the  increase  of  its 
sphere  of  operations.  All  the  same  they  are  already  very 
encouraging,  and  the  principal  reasons  for  this  are  the  follow- 
ing :—  , 

Firstly,  the  prime  movers  in  electric  generating  stations  can 
be  designed  on  purely  economical  grounds,  with  the  one  object 
of  bringing  the  steam  consumption  down  to  the  lowest  po.ssible 
nrinimum  ;  whereas  the  prime  movers,  which  are  directly 
coupled  to  pumping  machinery  are  subject  to  extraneous  con- 
ditions in  the  determination  of  their  dimensions.  Local  cir- 
cumstances further,  often  prevent  one  from  using  the  advan- 
tages of  condensing  plant  to  their  full  extent,  whereas,  elec- 
trical plants  are  singularly  independent  of  locality,  and  can  be 
installed  where  the  balance  of  all  the  considerations  of  rent, 
water,  coaling  and  ashing  convenience  and  supervision  is  the 
most  favourable.  t^^ 


Scale  Jin  =1  ft. 
Fro.  3. — Two  Pt>ir  JIotors  or  500  h.p.     That  on  tlie  left  riins  nt 
1,480  r.p.m..  that  on  the  riglit  at    107  r.p.m.       (The  clotted  outline 
sliows  the  .smaller  motor  siiperimjiosed  on  the  larger.) 

It  is  very  often  found  more  convenient  to  collect  the  power 
required  for  the  pumping  machinery  from  a  variety  of  sources, 
a  problem  which  can  only  be  solved  by  electricity. 

Further,  electricity  is  the  best  means  of  making  use  of  that 
very  considerable  amount  of  energy,  which,  up  to  a  little  time 
ago,  partly  or  totally,  went  to  waste  in  most  collieries,  and 
which  can  now  be  saved  by  utilising  the  exhaust  steam  from 
the  winding  engines,  and  the  waste  heat  of  coke-oven  installa- 
tions. The  former  source  of  energy  has  been  acquired  through 
the  invention  of  the  exhaust  steam  accumulator  and  the  estab- 
lishment of  the  turbo-generator  as  a  reliable  prime  mover  ;  and 
the  latter,  through  the  ado])tion  of  the  regenerative  system  of 
coke  ovens  and  development  of  the  larger  units  of  gas  engines. 
It  is  true  that  the  wa.ste  heat  from  coke  ovens  could  also  be 
utilised  under  the  old  regime  of  steam,  but  the  efficiency  of 
such  a  system  is  necessarily  bad.  On  the  other  hand,  the 
larger  size  gas  engines  can  hardly  be  used  to  greater  advantage 
than  where  they  have  to  cope  with  the  almost  ideal  uniformity 
of  load  offered  by  mine  drainage  plants.  In  such  a  case  the 
efficiency  of  the  gas-driven  electric  installation  is  at  least  three 
times  as  high  as  that  of  a  steam  plant.  A  notable  example  of 
such  an  installation  in  this  country  is  to  be  found  at  the  Bargoed 
Colliery  in  South  Wales  ;  a  description  of  which  has  appeared 
ill  the  technical  press.  Fig.  2  illustrates  part  of  the  plant 
at  this  generating  station. 
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Botli  systems — the  exhaust  steam  turl)ine  and  the  gas-driven 
elect!  ic  plant — appeal  to  the  mine  owner  by  the  undoul)table 
fact  that  the  actual  running  expenses  per  power  unit  arc  mini- 
mised, and  it  depends  on  the  value  of  coal  in  the  first  instance 
whether  these  reductions  in  running  costs  justify  the  capital 
outlay  which  the  innovation  involves.  Of  the  two,  I  should 
think  the  latter  will  be  a  lasting  one,  whereas  the  system  of 
exhaust  turbines  may  possibly  only  be  of  a  passing  nature,  and 
may  fall  with  the  more  general  introduction  of  organised  supply 
of  electric  power,  which  would  enable  mine  owners  to  look 
more  favourably  at  the  possibilities  of  winding  electrically, 
and  to  avoid  any  steam  raising  plant  on  their  own  ground. 

The  third  reason  which  1  should  like  to  mention  in  favour  of 
a  general  adoption  of  electrical  pumping  plants,  cannot  be 
derived  from  the  merits  of  these  plants  themselves  :  it  is  the 
necessity  of  securing  a  good  load-factor  on  the  electric  gene- 
rating station.  The  water  in  the  mines,  which  is  a  continuous 
nuisance  to  the  managers,  and  which  involves  such  great  risks, 
often  endangering  the  whole  property,  is  the  most  welcome 
side  of  a  mining  area  to  those  who  have  made  it  their  business 
to  supplv  it  with  electric  power.  Water  in  the  mines  is  the 
means  of  providing  a  steady  load  to  power  stations,  which, 
with  the  aid  of  suitable  lodge  rooms,  fills  the  intervals  between 
the  shifts  and  provides  that  continuity  of  power  require- 
ments which  enables  the  supplier  to  use  his  plant  with  a 
higher  efficiency,  and  to  reduce  the  price  of  electricity  to  such 
a  low  level  that  it  can  successfully  compete  with  the  old- 
established  methods  of  power  distribution  ;  and,  considering 
the  steady  increase  in  the  number  of  applications  of  electricity 
in  all  mining  departments,  this  ast-mentioned  reason  is  alone 
sufficient  to  guarantee  the  future  of  electric  pumping  in  mines. 


pump."  Their  long  experience  in  this  class  of  work  has  enabled 
Messrs.  Allen  to  produce  a  pump  which  is  said  to  be  unei|ualled 
in  efficiency,  workmanship  and  quality  of  materials  employed 
in  its  construction. 

"\Ve  illustrate  herewith  (Fig.  1)  two  large  turbine  pumps 
which  have  recently  been  manufactured"  by  Messrs.  Allen 
and  supplied  for  some  Durham  collieries.  Each  pump 
has  suction  and  discharge  branches  18  in.  in  diameter,  the 
casing  being  of  cast  iron.  The  spindle  of  the  pump  is  of  high 
grade  nickel  steel,  completely  encased  with  gunmetal  sleeves. 
The  disc,  which  is  of  the  double  inlet  design,  is  of  bronze, 
and  likewise  the  fixed  guide  blades  in  the  casing  of  the  pump. 
The  spindle  is  carried  in  bearings  of  the  self-oiling  type, 
arranged  external  to  the  pump  casing,  and  at  one  end  is  pro- 
vided with  a  small  emergency  collar-thrust  bearing,  which  is 
also  automatically  lubricated  and  efficiently  cooled  by  water 
circulation,  drawn  from  the  discharge  branch  of  the  pump. 
Each  pump  is  driven  through  a  flexible  coupling  by  a  three- 
phase  motor  of  200  B.ii.p.  of^Messrs.  Dick,  Kerr  &  Co.'s  manu- 
facture, and  is  capable  of  delivering  5,000  gallons  of  salt  water 
per  minute  against  a  total  head  of  86  ft.  when  running  at 
870  revs,  per  min.  When  on  trial  at  the  maker's  works  each 
pump  developed  the  guaranteed  efficiency  of  78  per  cent,  under 
these  conditions. 

Water  connections  are  also  made  between  the  discharge 
branch  of  each  pump  and  the  stuffing  boxes  through  wliich  the 
pump  spindle  enters  the  casing,  in  order  to  prevent  access  of 
air  to  the  inlet  of  the  impeller.  As  the  pumps  in  this  instance 
are  situated  at  a  good  height  above  the  water-supply  level, 
Messrs.  Allen  have  supplied  one  of  their  twin  air  pumps  for 
the  purpose  of  exhausting  the  air  from  the  pumps  prior  to 
starting  up.  This  air  pump  has  two  barrels,  10  in.  in  diameter 
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Examples  of  Electric  Pumping  Plant* 


There  is,  perhaps,  no  part  of  the  subsidiary 
machinery  employed  in  mining  work  which  it  is 
more  necessary  .should  always  be  kept  in  an  efficient  f 

state  and  in  full  runniu'i  onler  than  the 
pump?.  In  many  cases  the  temjjorary  ces- 
sation of  any  other  part  of  a  mnie's  economy 
is  not  likely  to  lead  to  more  disastrous 
results  than  would  be  caused  by  a  total  stop- 
page of  this  impnilant  portion  of  the  equip- 
ment. 

It  may,  thnefore,  be  consideird  in  the 
light  of  a  high  compliment  to  the  electric 
drive  that  it  is  more  and  more  coming  into 
use  for  this  iiui[)0se.  It  is  not  necessary  to 
supplement  what  Dr.  Ilcrzteld  has  said  else- 
where by  enteiing  with  full  details  into  the 
adxaiitagcs  of  the  electric  motor  in  this  con- 
nection, l)Ut,  inasmuch  as  the  pioof  of  the 
pudding  is  in  the  eating,  we  shall  content  ourselves  with  dc 
s(  ribii'g  some  of  the  ]iUTnping  cipiii)mciit  turned  out  by  a  num- 
ber of  wc'll-known  makers. 


Fic.   I. 
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One  of  the  earliest  ada|itationsof  elccttieal  power  to  raiin'ng 
work  was  probably  in  connection  with  pumping,  for  which  the 
electrical  iliive  is  espcciall}'  suited,  whilst  for  the  unw.itering 
of  Hooded  mines  the  advantages  of  elcctiical  jiowcr  aic  so 
overwhelming  that  further  argument  is  unnecessary.  For 
centrifugal  pumps  the  high  speed  at  wliich  an  olcctiic  motor 
attains  its  greatest  efficiency  i-cndcrs  direct  coupling  the 
ribvious  arrangement,  whilst  foi'  ram  ]iunips  gearing  is  u.snally 
essential. 

For  many  years  past  Mcssis.  W.  II.  Ai,i.i:n,  8n.\  it  C'n  ,  of 
(,)ii(!cn'a  Knginecring  Woiks,  licdfnrd,  hav(>  been  well  kru«n 
ns  the  niainifacturcrs  of  the  "Conqueror"  centt  ifiipid  |'Uin|i, 
iitid  duiing  the  last  three  or  four  years  they  have  follnwi  i|  up 
their  rrpuliition  with  tl  e  devchipmcnl  of  a  largo  l>usinrKH  in 
the  more  efficient  typo,  now  UHualiy  known  as  tlio  "turbine 


with  a  stroke  of  7  in.,  and  is  driven  at  a  speed  of  l.-iO  revs,  per 
min.  through  chain  gearing  by  a  7!  l'..ii.i'.  three  phase  motor. 
The  pump  barrels  are  of  gunmctjl  and  the  bucketsof  cast  iron, 
litted  with  a  gunmetal  ring,  and  the  bucket  rods  of  forged 
naval  bron/e.  All  the  bearings  are  lined  with  white  metal, 
and  are  lubricated  by  means  of  spring  grease  cups.  Fig.  1, 
which  has  been  prepared  from  a  pluitogiaph  taken  in  the 
maker's  works,  shows  the  arrangement  of  the  machinery, 
and  gives  a  good  idra  of  the  compactness  of  the  whole  plant 
when  tile  largo  amount  of  water  ilcalt  with  i-s  considered. 

When  a  mine  can  only  be  kept  o|ien  by  the  use  of  pumps 
and  l)y  their  use  .done  it  becomes  a  matter  of  extreme  impor- 
tance to  its  owners  tiiat  tliis  ciiuipnient  shall  lie  as  efficient  as 
possible.  The  necessary  degree  of  efficiency  could  only  be  olv 
taincfl  at  the  Lindal  Moor  mines  by  the  use  of  eloclrically- 
driven  jiumiis,  and  icadiis  of  Tlif  I'.lniriiinn  will  rcnuMnber 
how  successfully  great  dillicullics  were  ovcrcoiuc  by  the 
Ei.KcTKirAi,  Co.,  of  London. 
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As  this  installation  lepreseiits  le  dernier  cri  in  the  lOiectiical 
Co.'s  imraps.  wc  cannot  do  better,  in  an  issue  such  as  this,  in 
which  we  desire  to  give  a  summary  of  the  latest  electrical 
apiiaratiis  for  mining  work,  than  hrielly  recapitubite  some  of 
the  more  interesting  details  given  in  Tlir  Ehctrieinu  of 
October  IS  1907. 

Previous  to  December,  1903,  steam  [lUmps  werj  installed 
wbich  pumped  -"^jSOO  gallons  per  minute,  as,  however,  the 
maximum  inrush  amounted  to  7,000  gallons  pei  minute  and 
the  normal  dry  weather  flow  was  .'vWO  gallons,  this  equipment 
was  quite  inaileipiate  and  the  mines  had  to  be  shut  down. 

It  iras  then  decided  to  install  an  electrical  pumping  equip- 
ment and  a  special  arrangement  of  high-si)eed  centrifugal 
pumps  and  direct-coupled  motors  was  devised  and  a  contract 
for  the  complete  plant  placed  with  the  Electrical  Compan)'. 
One  of  these  pumps  is  shown  in  operation  in  Fig.  i'.  It 
is  one  of  two,  and  is  capable  of  deli\ering  4,000  gallons  per 
minute  against  a  total  head  of  395  ft.  By  joining  them  in 
series  these  pumps  may  be  made  to  deliver  4,000  gallons  per 
minute  against  a  head  of  780  ft. 

Each  pump  has  two  wrought-iron  delivery  pipes,  which  are 
conDccted  at  tiie  top  by  means  of  a  pipe  supporting  a  rising 
main  14  in.  in  diameter.     The   check  valve   has   an   internal 


sets  of  bus  bars  are  i)rovitlod,  one  for  use  at  starting  and  the 
other  for  running  at  full  pressure.  The  starting  is  cflected  by 
means  of  two  transformers  in  series,  one  of  which  is  an  auto- 
trausformer,  reducing  the  voltage  to  half  the  working  pres- 
sure, and  the  other,  whose  primary  is  connecteil  in  series  with 
tiio  6rst,  lias  its  secondary  connected  to  a  liquid  resistance, 
which  is  gradually  short  circuited  on  starting  the  motors. 
This  avoids  large  rushes  of  current  at  starting,  and  facilitates 
the  regulation  of  the  station  voltage.  As  soon  as  the  motors 
have  been  run  up  to  full  speed  on  the  auxiliary  'bus  bars  they 
are  switched  on  to  the  main  liars  by  changs-over  switches. 

The  motors  are  ])rotcctc  1  by  automatic  maximum  current 
circuit-breakers  fitted  at  the  generating  station,  the  only  appa- 
ratus at  the  pithead  being  an  isolating  switch  on  each  main, 
lightning  arresters  and  a  voltmeter  to  indicate  when  the  cur- 
rent is  on  or  ofK  Switches  are  also  fixed  close  to  the  pump 
motors,  so  that  in  case  of  emergency  the  current  can  also  be 
cut  oft'  there.  Starting  can,  however,  be  only  effected  at  the 
generating  station. 

The  Sa\L)YCI!OFT  Fouxdhy  C(X,  near  Chester,  commenced 
nearly  70  years  ago  to  supply  the  engineering  wants  of  mines 
and  other  industries,  so  that  when  some  50  years  later  elec- 


Fii:.' 2.-  An  Ki.ectrk  al  Co.-Silzer  PtMr  at  the  Lixdal 
Moor  >[ixes. 


Fio.  3. — A  VertK'AI,  Sasuvcroft  Motor  for  Pimpixg  Work. 


diameter  of  375  mm.  (14  in.),  and  a  foot  valve  450  mm.  (16  in.) 
internal  diameter  is  litted  with  a  strainer.  Each  pump  has  a 
sheave,  4  ft.  in  diameter,  mounted  on  suitable  brackets,  while 
each  motor  is  capaV)lc  of  a  continuous  output  of  7")0  li.u.r. 
on  a  circuit  of  3,000  volts  and  a  frequency  of  50  jieriods. 

The  equipment  as  at  present  installed  will  be  able  to  deal 
with  about  1.">,C00  gallons  per  min.  The  pumps  have  all  been 
built  by  Messrs.  Sulzer,  of  Winterthur. 

The  most  interesting  jjart  of  the  equipment  from  the  elec- 
trical point  of  view  is  the  voltage  at  the  motor  terminals, 
which  is  3,000  volts.  This  makes  necessary  the  provision  of 
adequate  protection  of  live  parts,  and  we  understand  that  such 
precautions  have  been  taken  so  that  there  is  no  risk  of  danger 
from  this  cause. 

The  control  arrangements  arc  also  rather  out  of  the  or- 
dinary. Hach  of  si.K  pit  motois  is  individually  under  the  con- 
trol of  the  [)Ower  station  engineer,  the  whole  of  the  starting 
and  stopping  being  carried  out  from  the  switchboard.     Two 


tricity  was  first  introduced  for  power  transmission  and  light- 
ing in  mines  the  firm  were  already  well  known,  and  soon  took 
up  the  manufacture  of  electrical  machinery,  the  result  being 
that  to-day  their  apparatus  of  all  types  is  in  very  extensive  use. 
Fig.  3  shows  a  Sandycroft  l.")0  w.w.v.  three-phase  induction 
motor  arrange<l  for  direct-coupling  to  a  centrifugal  pump,  and 
it  will  bs  noticed  that  it  is  a  vertical  spindle  machine.  It  is, 
of  course,  totally  enclosed  and  is  fitteil  with  a  ball-thrust 
bearing.  The  complete  set  is  intended  to  be  used  for  mine- 
sinking  purposes. 

A  typical  set  is  a  24  i',.i[.l'.  enclosed  motor  made  by  Messrs. 
J.  H.  Hni.jiRs  k  Co.,  of  Newcastle  on-Tyne,  driving  a  Gwynne 
"Invincible"  vertical  sinking  pump.  The  pump  has  Sin. 
suction  and  delivery  branches,  its  capacity  being  1G,500  gallons 
per  hour  against  a  vertical  head  of  1(50  ft.  The  speed  of  the 
set  is  1,800  revs,  per  min.,  and  both  pump  and  motor  are 
fitted  with  ball  bearings.      The  grooved  pulley  at  the  top  of 
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Sinking    Pump    installed 
at  Lindal  Moor  Mines. 


THE  ELECTRICAL  CO.,  LTD 

(A.  E.  Q..  BERLIN). 

121-125,  Charing ;Cross  Road,  LONDON,  W.C. 


Haulage     Gear    installed 

at  the  Abcrdarc  Collieries 

of     the     Powell     Duffryn 

Company. 
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THE  ELECTRICAL  CO.,  LTD 

(A.  E.  Q.,  BERLIN). 

121-125,  Charing  Cross  Road,  LONDON,  W.C. 


SPECIALITIES : 

ELECTRICALLY   DRIVEN 
WINDING   ENGINES, 
HAULAGE   ENGINES, 
VENTILATING   FANS, 
PUMPS,   &c., 
FOR  COLLIERIES. 


B-RAMCHES: 

CARDIFF:  27,  Western  Nail  Chambers. 

SHEFFIELD  :    17,  York  Street. 

NEWCASTLE-ON-TYME:  Printing  Court  Buildings,  Akenside  Hill. 

MANCHESTER:  Grosvenor  Chambers,  a3,  Blackfriars  Street. 

GLASGOW :  Baltic  Chambers,  Wellington  Street. 

And  at  EDINBURGH,  LIVERPOOL,  LEEDS  and  BIRMINGHAM. 


% 


THE  ELECTRICIAN r —MINING  ISSUE. 


July  10,  1908. 


the  illustration,  in  which  the  upper  casing  of  the  motor  is 
shown  removed,  is  for  slinging  the  plant  in  the  shaft  by  wire 
rope.  This  equipment  has  been  installed  in  a  lead  mine  in 
the  North  of  Englan  !. 

The  manufactures  of  the  Er.KCTRic  Construction  Co  ,  of 
Wolverhampton,  are  so  well  known  that  any  description  would 
be  almost  superfluous.  AVe  may,  however,  mention  in  connec- 
tion with  pumping  that  they  supply  ram  pumps,  geared,  belt- 
driven  or  rope-driven  ;  direct-coupled  centrifugal  pumps  and 
direct-coupled  high  lift  turbine  pumps  ;  in  all  case.s,  of  course, 
electrical  motors  are  the  motive  power. 


-An   E.C.C.    ELECTntcAE.i.Y-ORivEx 
CENTRii'MnAi,  Prjir. 


Fig.  4  illustrates  an  E.C.C.  electrically-driven  centrifugal 
jtunij),  the  motor  and  pump  being  of  staTidard  pattern  and 
very  suitable  for  mining  work. 


discharged  into  the  pipe  linos,  or,  if  the  pump  be  a  multiple 
one,  into  the  second  and  subsequent  chambers. 

A  special  feature  of  this  pump  is  the  provision  of  the 
stationary  guide  ring  mentioned  above.  This  is  fixed  con- 
centric with  the  revolving  vanes,  and,  owing  to  its  design, 
enables  the  conversion  of  velocity  into  pressure  head  to  be 
carried  out  in  a  much  more  perfect  manner  than  is  possible  in 
the  case  of  any  other  centrifugal  piunp  :  thus,  not  only  is  the 
possible  height  of  lift,  but  also  the  etticiency  of  the  pump, 
greatly  increased. 

Another  point  of  interest  is  that  with  the  special  design  of 
guide  passages  in  these  pumps  the  water  is  nowhere  forced  to 
undergo  a  sudden  change  of  direction,  or  to  meet  with  a 
sudden  difference  of  cross-section  in  the  passages. 

Messrs.    Mather  ct   Piatt    also  make  a    high    lift    turbine 

pump,  winch  is  at  present  being  shown  at  the  Franco-British 

Exhibition,   coupled  to  a  Zoelly   turbine.     It  will  lift  1,200 

gallons    per   minute    against    a   head   of 

400  ft.      Exhibit   No.    3   consists   of    a 

pair  of  Mather  iV-  Piatt  turbine   pumps 

direct    coupled    to   a    150  B.H.r.    motor, 

which    is    placed    between    them.     Each 

pump  has  six  chambers,  and 

the  two  in  series  are  cap 

able  of  pumping  400 gallons 

per  minute  against  a  head 

of  720  ft.      By  increasing 

the  speed  600  gallons  per 

minute    can    be   delivered 

ngainst  a  2,000  ft.  head. 

A  subject  which  always 
jiroduces  a  fruitful  discus 
sion  in  a  company  of  those 
interested  in  pumping  ap 
paratus  is  a  comparison  ni 
the  respective  merits  of  thr 
ram  and  centrifugal  pump 
We  do  not  intend  here  !<■ 
enter  the  lists.  Our  object 
is  to  put  forward  in  as  un- 
biassed a  way  as  possible 
the  properties  of  each 
type,  and  to  leave  our 
readers  to  judge  between 
them. 

Messrs.  M.wi.u;   i\.   Cori.sox,   of  Glasgow,  also   take  this 
middle  course,  in  that  they  manufacture  both  types. 


It  is  only  in  accordance  with  the  eternal  fitness  of  things 
that  a  man  who  has  devoted  himself  to  the  design  and  manu- 
facture of  some  particular  [tiece  of  machinery  should  reap  the 
benefit.  The  same  apjilies  to  a  company,  though  unfoitu- 
nately  this  docs  not  invarialily  hapjjen  in  cither  case.  We 
cannot,  however,  include  Mcssis.  Ma'Iiihh  &  l'i,A'nin  this  un- 
fortunate class,  for  their  pumps,  which  are  the  outconu^  of 
mucli  consideration  and  trial,  aie  known  thioughout  the  wliole 
world. 

It  will  he  remembered  that  in  order  to  render  rotary  jiumps 
suitable  to  higli  lifts  Messrs.  Mather  &  Piatt  some  years  ago 
introduced  their  nuilti])le  chamber  centrifugal  pump.  This  is 
oapalilc  of  discharging  water  against  iicads  with  which  the 
ordinary  centrifugal  ]Minips  caiuiot  deal.  This  |iump  coiisisl> 
cssontially  of  one  or  more  sets  of  vanes  or  iiiiiiellers,  cacli  set 
runiung  in  its  own  chamber,  l)Ul  upon  a  common  shaft,  llic 
delivery  prcHstu'e  of  the  lipiid  vaiyitig  directly  as  the  nnnibci- 
of  chambers  used. 

In  the  improved  tyjic  of  pump  it  is  claimed  that  all  axial 
thruet  is  eliminated  ;  lh(!  water  enters  the  revolving  wheel 
axially,  traverses  the  curved  internal  passages  between  the 
vanes,  and  ie  discharged  tangentially  at  tlie  periphery  into  a 
stationary  guide  ring  of  special  construction;  Ihisconvejs  it 
to  the  annular  chamber  in  tlie  body  of  tiio  pump,  where  liie 
velocity  head  imparted  to  the  water  l>y  the  wheel  is  converted 
into  pres.furc  Iicad.     From  liiis  chamber  the  water  is  finally 


Vw. 
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Their  three  throw  pump,  illn.strated  in  Fig.  "),  shows  the 
standard  high  lift  electrically  operated  treble  ram  immp  for 
use  in  mines.  The  mntor.of  enclosed  venlilalod  typo,  is  bolted 
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direct  to  the  pump  base  plate,  and  drives  the  p\imp  through 
machine-t'Ut  steel  gearing.  It  will  be  noticed  tluit  the  whole 
arransenient  is  very  compact,  and  the  valves  are  all  con- 
venientl}'  situated  for  easy  examination,  a  feature  which  will 
appeal  to  those  who  are  to  have  charge  of  this  equipment. 

An  electrically    driven   centrifugal    pump,  which  we  illus- 
trate in  Fig.  G,  is  also  manufactured  by  the  same  firm.     It  is 


MaVOR   &    CoULSON'S   CeNTSIFIGAI,    PlJlI'. 


specially  suitable  where  a  large  quantity  of  water  has  to  be 
lifted  against  a  medium  head.  The  motor  is  of  the  enelosid 
ventilated  type,  and  is  carried  on  the  pump  base  jilate,  a 
flexible  coupling  being  used  to  connect  the  pump  and  mot<  r 
shafts. 

It  is  a  well  recognised  fact  that  the  manufacture  of  certain 
articles  is  the  special  perqnisi'e  of  one  or,   perhaps,  two  Hrms. 


Fit; 


'.—  A   Cm 


Hu.ll-Jill'T    MiNLNC     I'L'.MI'. 


This  is  the  case  in  engineering  as  in  other  trades.  Perhaps 
Messrs.  Ci;<i.^in<iN"  A;  Co.,  of  London,  may  be  considered  as  of 
a  special  class,  particularly  in  relation  to  Indian  and  Colonial 
work,  for  although,  of  course,  their  name  is  well  known  in  this 
country  it  is  unusually  pre-eminent  in  British  Dominions  be- 
yond the  seas. 


In  these  dominions,  as  in  this  country,  there  is  ample  scoj)© 
for  the  electrically-driven  pump,  and  we  illustrate,  in  Fig.  7, 
one  cf  Messrs.  Crompton's  most  modern  types  of  high-lift 
mining  pumps,  direct-coupled  to  a  three-phase  motor  through 
double  reduction  gearing.  It  has  three  rams  each  8  in.  diameter 
by  12  in.  stroke,  and  when  running  at  a  speed  of  40  revs,  per 
min.  can  deliver  250  gallons  of  water  per  minute  against  a  head 
of  GOO  ft.  The  motor  has  an  output  of  G5  u.ii.P.  when  running 
a^  a  speed  of  750  revs,  per  min. 

The  pump  parts  are  designed  on  the  most  liberal  lines,  and 
a  great  feature  has  been  made  of  the  interchangeability  of 
parts.  Further,  the  water  ways  are  so  proportioned  that  a 
steady  and  correct  flow  is  obtained,  thereby  reducing  friction 
to  a  minimum. 

It  is  claiiued  that  these  pumps  are  specially  suited  for  high 
lifts  and  constant  running,  and  that  their  efficiency,  unlike 
the  centrifugal  pump,  is  independent  of  head  or  duty. 

Dr.  Herzfeld  in  the  course  of  his  article  on  electrical  pump- 
ing, gives  an  interesting  comparison  between  the  sizes  of  the 
slow-speed  and  high-speed  pump  motor.  The  Lahmeykk 
Electrical  Co  ,  of  London,  consider  that  both  types  have 
their  uses,  an  opinion  borne  out  by  their  long  experience  in 
these  matters. 

An  example  of  their  products  is  aLahmeyer  slow  speed  motor 
coupled  to  a  Haniel  &  Lueg  pump.  This  pumping  plant  is 
capable  of  supplying  5-5  ctibic  metres  of  water  (1,210  gallons) 
against  a  head  of  450  metres  (1,485  ft.).  The  pump  is  of  the 
differential  type  coupled  to  a  650  H.P.  asynchronous  three- 
phase  motor  built  by  the  Lahmeyer  Company.  It  is  designed 
for  a  voltage  of  2,000  and  runs  at  60  revs,  per  min.  The 
motor  is  of  Messrs.  Lahmeyer's  well-known  type,  and  is  of 
more  than  ordinary  size,  the  rotor  being  1 -5 j  ft.  diameter  by 
16}  in.  wide.  The  frame  and  stator  can  be  rigidly  fixed  by 
means  of  bolts  to  the  shaft,  so  that  the  entire  stator  can  be  re- 
volved with  the  machine.  This  arrangement  allows  the 
machine  to  be  inspected  and  repaired  in  places  where  there  is 
very  little  space.  It  is,  therefore,  specially  suited  for  mining 
work.  The  total  weight  of  the  frame  including  the  spider 
is  33-5  ton?,  and  of  the  rot'T  28  tons. 

Another  example  is 
the  pumps  installed  at 
the  "Deutscher  Kaiser" 
Mine.  There  are  two 
sets,  each  capable  of  an 
outputof  444gallonsper 
minute  against  a  head  of 
1,210  and  1,540  ft.  res- 
pectively. Direct  current 
motors  are  used  whose 
capacity  is  220  ii  P.,  and 
which  drive  the  pumps 
through  reduction  gear- 
ing. 

The  recent  introduc- 
tion of  the  high-lift  cen- 
trifugal pum[)  allows  a 
direct-coupled  motor  to 
I  le  employed.  This  makes 
for  compactness,  as  will 
be  seen  by  a  glance  at 
a  drainage  plant  of 
this  description  installed 
at  the  'Wildberg  ]\Iine  in 
Bohemia.  There  are  two 
high  •  lift  centrifugal 
pumps  at  this  place, 
made  by  Messrs.  Sulzer 
Bros.,  of  Winterthur, 
each  capable  of  deliver- 
ing 330  gallons  per 
minute  against  a  head  of  755  ft.  when  running  at  1,460  revs, 
per  niin.i  iThc  motors  used  are  of  the  shunt  type,  developing 
180  and  240  H.P.  on  700  volts.  Owing  to  the  high  peripheral 
speed,  the  commutator  is  held  togetlier  by  two  shrunk  rings, 
while  the  motor  is  ventilated  by  small  fan  mounted  on  one  side 
of  the  armatuic. 
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Electric  Winding. 

BY  T.  CAMPBELL  FUTERS,  M.I.M.E. 


In  answer  to  the  question,  Is  electric  winding  possible  ? 
wo  are  now  in  a  sufficiently  advanced  stage  with  regard  to  this 
application  of  electricity  to  reply  emphatically.  Yes !  If, 
however,  the  (piestion  be  put.  Is  electric  winding  from  a  com- 
mercial point  of  view  entirely  successful  ?  we  cannot  answer 
so  readilv,  l)ut  can  do  so  in  the  affirmative  with  this  qualifica- 
tion that  ■■  conditions  are  such  as  will  justify  the  owners  to 
spend  the  greater  initial  capital  for  an  electric  winding  plant 
over  that  recpiired  for  a  steam  plant."  We  say  "  greater  " 
initial  capital,  as  generally  speaking  electric  winding  plant  is 
more  costly  than  steam  plant,  though  again  this  is  greatly 
influenced  by  local  circumstances.  We  will,  however,  return  to 
this  point  later. 

In  order  to  discuss  the  question  in  all  its  bearings  it  is  first 
necessary  to  understand  the  work  to  be  done  by  the  "  wind- 
ing "  engine,  which  is  the  most  important  operation  of  colliery 
working,  as  not  only  the  "  output  " — but  the  very  lives  of  the 
workmen  employed  underground — depend  upon  this  machinery. 


\  LEVERS 


Fio.   1. — DiACRAM  OF  Headgear  and  WiNDiNd  Enoine. 


Driving  a  winding  engine  at  a  large  colliery  is  probably  the 
most  arduous  employment  that  any  man  can  undertake. 
Passenger  locomotive  and  "  city  "  tramcar  driving  are  un- 
doubtedly responsible  positions,  requiring  men  with  intelli- 
gence, good  sight,  and  presence  of  mind,  but  the  winding 
engineman  niu.st  in  addition  to  these  qualities  have  a  strong 
physique  to  enable  him  to  handle  easily  the— often  heavy— 
operatwig  levers  ;  a  clear  head,  a  cool  nerve,  and  confidence  in 
nim.self  and  his  engine.  Unlike  the  locomotive  or  "  car  " 
driver,  whose  principal  duty  after  starting  is  to  keep  a  sharp 
look  out.  and  who  can  slow  down  and  stop,  in  their  own  time 
so  to  speak,  the  winding  man,  no  sooner  gets  his  engine  started 
than  he  must  think  of  stopping,  and  to  stop  cxaHhj  at  the  same 
point  at  the  end  of  every  wind,  whilst  at  the  same  time  he  has 
to  attend  to  signals  and  watch  his  indicator  and  drum 
'narks.  At  a  busy  colliery  where  the  period  of  winding 
'j'capies,  say.  40  seconds  with,  say,  two-deck  cages,  the  cvcle 
01  operations  to  be  carried  out  would  hi  something  like  "the 

lollnAliij;: " 

1-  -'  ut,  reversing  lever  is  put  over  and  steam  lever  pulled 
full  open.  ^ 

2.  After  .say  25  to  30  seconds  steam  lever  is  closed,  and  engine 
runs  without  steam. 


.3.  After  5  to  7  seconds  more  reversing  lever  is  pulled  over, 
and  brake  lever  pressed  down. 

4.  If  engine  cannot  be  stopped  exactly  with  brake,  steam 
valve  is  qu'ckly  opened  to  put  steam  against  engine,  which 
will  be  stopped  with  ascending  cage  slightlv  above  the 
'•  keps." 

5.  Reversing  lever  is  now  put  over  and  engine  is  reversed  to 
drop  cage  on  to  "  keps." 

6.  After  from  5  to  7  seconds  for  changing  tubs  and  after 
receiving  a  signal  from  the  pit  bottom,  engine  is  again  reversed 
to  lift  lower  deck,  and 

7.  Is  again  reversed  to  put  lower  deck  on  to  "  keps." 

8.  Five  to  7  seconds  again  elapse  for  changing  tubs  when  the 
signal  is  received  for  starting,  when  engine  is  again  reversed  to 
lift  cage  oS  the  "  keps  "   which  are  then  withdrawn,  and 

9.  Engine  is  again  reversed,  and  steam  valve  fully  opened 
for  the  run  in  the  shaft. 

Thus  in  every  60  seconds  no  less  than  nine  operations  have  to 
be  performed  employing  both  hands  and  one  foot,  in  addition  to 
watching  the  changing  of  the  tubs,  and  listening  for  the  signal 
from  the  pit  bottom,  and  this  work  may  have  to  be  done 
continuously  for  five  or  six  hours  at  a  stretch,  when  winding 
coal.  When  winding  men  the  operations  are  similar,  but  the 
signals  are  different,  and  every  [^muscle  and  sense  of  the 
body  is  strung  up  to  attention  ready  for  anv  emergencv  or 
signal. 

Fig.  1  shows  a-  diagram  of  the 
general  arrangement  of  winding 
machinery  in  ordinary  use,  which  will 
enable  the  non-technical  reader  to  un- 
derstand better  the  conditions  and 
technical  terms  used  above.  This  is 
the  ordinary  arrangement  of  winding 
adopted  in  the  majority  of  cases, 
with  the  rope  unbalanced,  and  many 
engines  work  with  full  steam  for  the 
whole  length  of  the  stroke. 

It  has  been  asserted,  and  with 
much  truth,  that  winding  engines  are 
very  extravagant  in  steam  consump- 
tion, and  the  diagram  shown  in 
Fig.  2  which  is  taken  from  an  engine, 
having  a  short  wind,  occupying  15 
seconds,  and  raising  approximately 
2,000  tons  in  11  hours,  may  be  taken 
as  typical  of  very  many  engines 
working  at  the  present  day.  It  will 
be  noticed  that  steam  is  put  against 
the  engine  to  bring  it  to  rest,  and 
again  it  will  be  noticed  that  as  the 
engine  gets  up  to  full  speed  the 
exhaust  is  throttled.  Such  a  state  of  things,  however, 
may  be  very  much  improved,  and  colliery  owners  are  now  very 
much  alive  to  the  fact,  that  by  spending  money  on  improved 
valve  gear,  very  much  more  economical  results  may  be  obtained 
and  it  is  very  seldom  now  that  any  new  undertaking  puts 
down  a  winding  engine  without  some  form  of  "  cut-off  "  gear, 
whereby  the  engine  takes  full  steam  at  the  start,  after  which 
an  automatic  "  cut-off  "  gear  comes  into  operation,  gradually 
increasing  the  amount  of  "  cut-off"  from  full  stroke  to  a  quarter 
or  even  less  as  the  speed  increases.  In  addition  to  the  actual 
steam  consumption,  there  is  the  loss  due  to  radiation,  and  con- 
densation from  a  long  length  of  steam  pipe,  when  the  engine 
is  standing,  which  frequently  happens.  In  the  writer's 
opinion,  however,  too  much  has  been  made  of  the  latter  by  the 
advocates  of  electric  winding,  and  it  serves  no  good  purpose  to 
make  a  mountain  out  of  a  mole-hill,  as  this  loss  cannot  possibly 
be  avoided,  though  it  may  be  reduced  ;  and  this  is  very  greatly 
influenced  by  the  design  and  arrangement  of  the  steam  plant. 
The  engine  must  stand,  and  unless  the  power  supply  can  be 
entirely  "  cut-off,"  there  necessarily  must  be  some  little  waste, 
whether  it  be  steam  or  electric  winding. 

Another  factor  which  is  to  be  seriously  reckoned  with  is  the 
class  of  fuel  used.     At  manv  collieries  the  fuel  used  is  of  very 
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inferior  quality,  with  absolutely  no  market  value.  It  must 
either  be  burnt  or  put  into  a  heap,  with  every  probability  of 
its  taking  fire  and  becoming  a  nuisance.  The  consequence  is, 
naturallv,  that  the  owners  being  commercial  men  and  not 
philanthropists,  refuse  to  spend  money  over  perfecting  plant 
to  save  that  which  they  cannot  sell.  On  the  other  hand,  how- 
ever, there  are  many  more  collieries  where  every  particle  of 
coal  brought  to  the  surface  can  be  sold,  and  others  where,  by 
putting  down  proper  cleaning  plant,  coal  which  is  now  unsale- 
able may  be  rendered  saleable.  But  even  with  the  latter  class 
of  collieries,  the  owners  must  be  fully  convinced  before  adopt- 
ing any  radical  departure  in  winding,  that  first,  the  proposed 
system  will  be  as  safe,  as  certain,  and  as  quick  ;  and  secondly, 
that  a  fair  return  will  be  yielded  upon  the  capital  to  be  invested, 
over  the  system  at  present  in  use.  These  are  the  practical 
points  which  must  be  faced  in  dealing  with  electric  winding 
from  a  commercial  point  of  view,  and  any  attempt  to  disguise 
the  facts  when  putting  forward  a  scheme  for  electric  winding 
will  only  do  more  harm  than  good.  Mining  engineers  may 
not  be  electricians,  but  they  know  very  well  what  they  are 
about,  and  are  quite  prepared  to  adopt  any  improvements, 
when  they  are  convinced  that  it  is  to  their  advantage  to  do  so. 
This  is  very  well  evidenced  by  the  almost  universal  adoption 
of  electricity  for  power  transmission  where  it  can  be  safely 
and  economically  employed. 

We  have  already  touched  upon  the  operations  to  be  carried 
out  by  the  engineman,  when  winding,  and  we  may  now  con- 
sider the  problem  of  winding  itself.  In  Fig.  1  the  drum  is 
supposed  to  be  "  parallel  "  with  the  ropes  wrapped  around  it  in 
opposite  directions,  so  that  one  rope  uncoils  while  the  other 
coils  on.     The  ropes  pass  over  the  headgear  pulleys  which  are 
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usually  about  the  same  diameter  as  the  drum,  and  a  cage  is 
attached  by  chains  to  each  rope,  and  at  the  start  of  the  wind 
we  have : — 

{a)  The  loaded  cage  at  the  pit  bottom,  and 

(b)  The  length  of  rope  in  the  ])it  ;  against 

(c)  The  empty  cage  at  tin'  pit  top,  and 
(rf)  Only  a  very  short  length  of  rope  ; 

(fi)  The  inertia  of  the  whole  mass  of  drum.  ])uileys,  cages 
and  ropes,  has  to  be  overcome,  and  accelerated  from  rest  to  a 
very  high  velocity,  in  a  very  short  period  of  time  ;  and 

(/)  The  momentuin  in  the  moving  mass,  and  out  of  balance 
ropi'  load,  must  be  (juickly  and  positively  brouL'lit  to  rest  at 
I  hi'  st()|)|)ing  point  within  a  fraction  of  an  inch. 

Thi,'  full  significance  of  thr  above  will  he  understood  when  it 
is  stated  that  drums  weigh  from  10  to  80  tons,  headgear  pulleys 
from  1  to  4  tons,  cages  from  1  to  7  tons,  empty  tubs  from 
5  to  15  cwt.,  and  will  carry  from  8  to  40  cwt.  of  coal,  and  in  a 
deep  shaft  the  ropes  may  easily  weigh  2  to  3  tons  each  ;  and 
that  a  speed  of  00  ft.  per  .second  (10  miles  an  hour)  is  i|uite 
common.  The — what  may  .seem  extri'ine  variation,  for 
instanee,  in  the  weij^hts  of  drums,  is  reallv  the  outcome  of 
atti'mpts  to  solve  tin'  prolilcni  -which  is  to  raise  the  largest 
amount  of  coal  at  a  iiiinimiiin  cost  —in  different  directions, 
not  a  Illy  by  the  introduction  of  the  large  spiral  drum.  IJut 
the  objection  to  many  of  the  differcMit  methods  of  winding 
other  than  with  the  parallel  drum  iirs  in  the  fact  that,  to  save 
ut  one  end,  a  great  deal  more  was  lost  at  the  other  ;  or  ndvan- 
tuges  ill  the  shape  of  lessened  capital  cost,  were  more  than 


counterbalanced  by  disadvantages  resulting  in  loss  or  greater 
risk  of  accident  in  working. 

The  different  systems  are  shown  diagrammatically  in  Fig.  3, 
where  : — 

A  represents  ttie  parallel  drum. 

B  ,,  ,,     conical       ,, 

C  ,,  ,,     Koepe  pulley 

D  ,,  ,.     "Whiting"  pulleys. 

E  ,,  ,,     parallel  conical  drum. 

F  ,,  ,,     flat  rope  reel  drum. 

The  most  popular  drum  is  undoubtedly  the  plain  parallel 
type,  A,  but  the  objection  to  it  is  that  in  the  case  of  a  deep  pit 
it  has  to  be  large  in  diameter,  if  the  rope  is  to  be  confined  to  a 
single  layer,  and  it  is  not  considered  good  practice  to  "  over- 
lie "  the  rope  on  the  drum.     Again,  there  is  the  angularity 


•Hmm  PULLEYS 


Plan  View 


Whiting  PuHeys. 


Elevation 


KlO.  3. 

with  the  headgear  |)ulleys  to  be  considered,  as  this  lias  a  most 
detrimental  effect  on  the  life  of  the  ropes.  In  order  to  reduce 
the  diameter  and,  conseiiuently,  weight,  one  engine  has  been 
mouiiteil  on  rails,  .so  that  for  every  revolution  of  the  drum,  it 
moves  sideways  a  distance  e(|ii,'il  to  the  thickness  of  the  rope. 
This  answers  its  jiurpose  well,  as  the  ropi-  is  always  exactly  in 
a  straight  line  with  the  pulleys,  aiidjlu'  drniii  anil  engine  are 
accordingly  reduced  both  in  si/e  and  weight.  Tliisinethod  might 
with  advantage  be  considered  in  drum  design  in  connection 
with  an  electric  winder.  For  many  years  the  effect  of  the 
weight  of  the  rope  in  shaft  was  never  considered,  but  onco 
the  idea  of  couiiterbalaneing  this  weight  was  put  forward,  two 
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or  three  methods  were  proposed  and  put  into  operation.  Of 
these  the  conical  drum  is  beautiful  in  conception,  but  very 
crude  iu  operation,  owing  to  its  enormous  size  and  weight. 
Some  of  these  drums  are  over  30  ft.  maximum  diameter,  and 
weigh  as  much  as  80  tons.  The  full  cage  commences  to  wind 
on  the  small  diameter,  while  the  empty  cage  is  suspended 
from  the  large  diameter.  After  say,  one  or  more  revolutions 
the  loaded  rope  begins  to  climb  up  the  conical  part  of  the  drum 
to  the  large  diameter,  while  the  reverse  goes  on  with  the 
"  empty  "  rope,  One  trouble  however,  with  this  drum  lies 
iu  the  difficulty  of  decking,  necessitating  the  employment  of 
special  machinery,  as  the  two  cages  move  different  distances 
for  any  given  movement  of  the  drum ;  and  in  the  enormous 
loss  of  energy  in  accelerating  the  mass,  at  the  beginning  of  the 
wind,  which  has  to  be  absorbed  by  the  brake  or  by  putting  steam 
against  the  engine  to  bring  it  to  rest.  A  much  better  method 
of  balancing  the  rope  is,  of  course,  to  put  a  "  tail  "  rope  below 
the  cages.  The  engine  has  then  merely  to  raise  the  coal  and 
accelerate  the  moving  mass. 

^lu  order  to  get  over  the  difficulty  with  the  heavy  drum,  lae 
"  Koepe  "  system  was  introduced  in  Germany.  This,  as  shown 
in  C,  consists  of  a  single-grooved  pulley  lined  with  leather  or 
wood,  in  which  the  rope  lies.  One  end  of  the  rope  is  attached 
to  one  cage,  and  after  passing  half  round  tlie  pulley  the  other 
end  is  attached  to  the  other  cage,  whilst  a  balance  rope  is  fixed 
below  them.  The  two  cages,  therefore,  are  suspended  by  one 
rope,  and  should  this  break,  both  cages  would  necessarily  fall. 
Proposals  have  been  made  to  use  additional  safety  ropes,  but 
of  course  this  does  away  with  the  advantage  of  simplicity, 
which  is  one  special  feature  of  the  system.  Another  disadvan- 
tage is  the  "  slipping  "  of  the  rope,  and  it  is  found  in  practice 
that  to  prevent  this  the  pulley  has  to  be  large  in  diameter, 
in  order  to  increase  the  arc  of  contact,  which  necessarily  in- 
creases its  weight  and  inertia.  The  .system  has  not  found  any 
favour  in  this  country. 

To  get  over  the  difficulty  in  regard  to  the  arc  of  contact  the 
"  Whiting  "  system  was  introduced,  which  consists  of  wrapping 
the  rope  several  times  over  a  pair  of  pulleys,  as  shown  in  D. 
One  end  of  the  rope  is  attached  to  a  cage,  and  after  passing 
over  the  headgear  and  friction  pullej-s,  is  passed  round  a 
'■  tension  "  pulley,  and  from  thence  by  a  guide  pulley  to  the 
other  headgear  pulley  and  the  end  is  attached  to  the  other  cage. 
A  balance  rope  under  the  cages  is  also  neces.sary  to  this  system. 
This  has  been  applied  to  deep  metallurgical  mines,  but  as  it  has 
many  disadvantages  it  is  unlikely  to  come  into  general  use. 

Probably  the  best  system-is  that  shown  at  E,  where  the  drum 
is  for  the  most  part  parallel,  with  conical  ends.  The  "  loaded  " 
rope  commences  to  wind  on  the  small  diameter,  then  in  two 
or  three  revolutions  coils  on  to  tiie  paralK'l  part,  while  the 
'■  empty  "  rope  commences  to  uncoil  on  the  large  part,  and 
descends  to  the  small  part  when  near  the  end  of  the  wind. 
The  advantages  of  such  an  arrangement  is  in  the  smaller  and 
lighter  drum  as  compared  to  the  large  conical  drum,  with  an 
overbalance  in  favour  of  starting  at  the  commencement,  and 
in  favour  of  stopping  at  the  end  of  each  wind. 

The  a.Tangement,  shown  at  F,  is  popular  in  I  he  north  nf 
France  and  Belgium  where  reel  pulleys  or  drums  are  used  in 
connection  with  Hat  hemp  ropes.  In  our  own  northern  coal- 
fields there  are  also  several  old  engines  working  with  (bit  ropes, 
and  reel  drums,  but  here  the  lopes  are  of  steel  wire,  and  it  is 
necessary  to  counterbalance  tlii'in  by  means  of  heavy  chains  in 
u  staple!  behind  the  engine.  In  FruiK^u  and  Belgium,  on  the  other 
hand,  the  ropes  are  of  hemp,  and  are  made  tapered,  being  much 
wider  and  thicker  at  the  (Irum  end  than  at  the  cage  end,  and 
the  thickness  may  Ix;  so  adjusted  that  ns  the  rope  coils  on  thi' 
drum  and  on  itself  the  diami'ter  is  so  iiierea.scd  that  an  almost 
perfect  counterbalancing  of  the  ropes  may  be  effected.  .\ 
great  objection  to  such  ropes,  however,  is  their  enormous 
weight,  ex|)ensivi>  upkeep,  and  the  uncertainty  of  their  life. 
Some  of  these  ropi-H  wi'igh  over  20  tons.  Flat  nipes  in  this 
country  are  rapidly  going  out  of  use. 

Other  methods  of  counterbalancing  the  ropes  are  by  means 
of  a  heavy  swinging  pendulum,  and  a  heavil_v  loadefl  truck 
lunning  upon  an  incline.     In   both   these  at  thi'  cunitnence- 


ment  of  the  wind  the  weight  is  suspended,  and  during  the  first 
half  of  the  wind  the  load  is  helping  the  engine,  it  is  then 
reversed  and  during  the  last  half  the  engine  raises  it  up,  ready 
for  starting  again.  So  far,  however,  these  have  merely  beea 
designed  to  balance  the  weight  of  rope  in  the  shaft,  and  either 
of  the  latter  methods,  as  well  as  the  tail  balance  rope,  are  to 
be  preferred  to  either  of  the  methods  I),  E,  or  F,  as  with  these 
special  machinery  must  be  employed  for  decking.  It  is,  how- 
ever, the  acceleration  and  retardation  at  the  beginumg  and 
ending  of  the  wind  that  causes  the  trouble,  and  this  is  all  the 
more  difficult  where  high  speeds  are  aimed  at ;  and  if  electric 
winding  is  to  become  a  success,  they  shoidd  be  designed  for 
heavy  loads  and  slow  speeds.  Of  course,  any  speed  in  wind- 
ing is  possible,  and  it  is  a  current  opinion  that  if  the  load  is  a 
light  one  and  the  speed  high  a  smaller  engine  will  do  the  same 
work  as  a  large  engine  and  a  slow  speed.  A  simple  calcula- 
tion, however,  will  show  the  fallacy  of  such  a  view,  as  speed 
must  be  paid  for,  and  very  often  is  dearly  paid  for. 

Suppose,  for  instance,  it  is  required  to  raise  2,000  tons 
of  coal  in  10  hours  from  a  depth  of  1,000  feet  and  each 
tub  containing  a  weight  of  10  cwts.  We  may  design 
the  winding  plant  to  deal  either  with  one  or  two  tubs, 
or  a  light  load,  in  which  case  the  speed  will  be  high,  or 
the  cages  may  carry  several  tubs,  or  a  heavy  load  at  a  slower 
speed.  Take  for  thers  fit  a  single-deck  cage  with  two  tubs 
per  deck.     Then  it  is  evident  there  must  be  2,000  winds  in 

2,000       ,  ,      .    , 
10  hours,  or  ,-77 — wp^^oo  wmds  must  be  made  every  minute, 
'10x60  •' 

each  occupying  18  seconds.  This  time  will  also  include  that 
necessary  for  changing  the  tubs,  and  aUowing,  say,  three 
seconds  for  this  our  winding  period  is  reduced  to  15  seconds, 
so  that  the  average  speed  will  be  6(5-6  ft.  per  second,  and  the 
problem  is  to  so  divide  the  time  into  periods  for  acceleration, 
full  speed  and  retardation,  that  the  most  economical  results 
will  be  obtained.  If  a  short  period  be  allowed  lor  accelera- 
tion, a  larger  engine  will  be  required  than  if  a  longer  period 
be  allowed,  but  the  fuU-.speed  period  will  be  lengthened  and 
the  engine  will  work  expansively  for  a  longer  period,  but  on 
the  other  hand  the  stresses  iu  the  ropes  will  be  increased. 

If,  now,  the  load  be  increased  to  say,  8  tons,  the  cages  being 
designed  to  carry  16  tubs,  the  time  required  for  each  wind  will 

,     10x60x60a8     ,,,  ,         ,    n      •  n  a 

be ^rr ==  1*4  seconds,  and  allownig,  say,  \i  seconds 

for  changing  leaves,  130  seconds  for  the  wind,  or  at  an  average 

speed  of  7-7  ft.  per  second.     In  the  first  case,  the  horse-power 

2,210x66-6x60     „,,         .  ,  ,  ,  .  ' 

works  out  -i-i  (MH)  —■iii-   useful  horse-power  and  ui 

2,210x8 X 7-7x60     ^^  _       ,  ,  , 
the  second  case  •*•*(«)()  —  250  useful  horse-power, 

which  is  mainly  due  to  the  saving  of  time  required  for  decking. 
An  objection  mav  be  raised  that  the  latter  load  woukl  add  to 
the  capital  expenditure  in  the  shape  of  sinmltaneous  decking 
machinery,  heavier  headgear,  and  a  larger  engine,  which  will 
be  true  to  some  extent  though  not  anything  like  the  amount 
that  might  be  imagined,  and  there  is  no  doubt  that  it  would 
pay.  This  is  not  so  clear  at  first  sight,  but  a  full  investigation 
into  the  whole  problem  bears  this  out.  High  speed  involves 
heavy  stresses,  and  more  wear  and  tear,  and  the  headgear 
must  be  designed  tor  the  maximum  stress,  and  wear  and  tear 
is  to  be  paid  for. 

Electric  winding  in  tiermany  has  been  pushed  belore  the 
mining  community  in  this  country,  until  it  has  almost  beconu- 
nauseous.  By  some  it  has  been  applauded,  by  others  riiii- 
culed,  but  certainly  it  has  not  "  caught  on  "  and  to  any  who 
has  a  full  knowledge  of  conditions  in  this  country  as  com- 
pared with  (Jennany  will  not  wonder  why.  The  writer  some 
little  time  ago  visited  the  llin-e  best  known  (ierman  collieries 
with  electric  winders,  viz  :  Zollern,  I'reussen  II..  and  tJrand 
llornii,  which  are  probably  the  best  examples  of  (a)  the  llgner 
system  and  (/))  ordinary  three-phnsi'.  Willi  regard  to  the 
former  the  lavish  expendituie  over  the  generating  station, 
can  only  bo  deacribed  as  "  absolutely  ridiculous,"  and  the 
waste  of  money  spent  over  the  buildings  generally  far  out- 
bids the  extravagance  and  mismanagement  by  ,soinc  of  our 
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municipalities.  The  question  the  Britisher  asks  is  :  Where- 
ever  did  they  get  the  money  from  ?  The  electric  winder 
consists  of  a  Koepe  pulley  driven  by  a  continuous  current 
motor,  which  receives  current  from  the  generator  of  a  fly- 
wheel motor-generator  placed  near  to.  As  is  well  known,  the 
flywheel  absorbs  energy  during  the  time  the  winding  motor 
is  standing,  and  gives  it  up  by  slightly  reducing  its  speed 
when  the  winding  motor  starts.  This  latter  is  separately 
excited  from  the  main  circuit  mains,  and  is  kept  constant. 
The  generator  of  the  motor-generator  is  also  separately  excited, 
but  it  is  provided  with  a  variable  resistance  which  is  operated 
by  the  engineman  when  starting  the  winder.  Hence,  with 
all  resistance  in.  no  current  will  be  generated,  and  the 
winding  motor  stands  ;  but  as  the  resistance  is  cut  out  a  heavy 
current  is  at  once  generated  and  supplied  to  the  winding  motor 
which  starts,  and  of  course  generates  a  back  E.M.F.  approxi- 
mately equal  to  that  of  the  generator,  so  that  the  speed  of  the 
latter  is  regulated  by  varying  the  voltage  of  the  generator  by 
means  of  the  shunt  resistance.  In  order  to  give  out  energy, 
ihe  flywheel  drops  in  speed,  and  necessarily  the  speed  of  the 
motor  of  the  motor-generator  is  likewise  reduced,  so  that  a 
shunt  resistance  is  necessary  to  keep  the  current  from  the  mains 
constant.  This  is  obtained  by  a  regulator  operated  by  a  small 
motor.  The  Ilgner  system  is  very  perfect  in  its  working,  and 
is  the  only  system  that  anything  like  approaches  the  perfec- 
tion in  handling  of  the  steam  engine,  and  the  only  objections 
that  can  possibly  be  laid  against  it  is  that  it  is  a  little  com- 
plicated, and  that  it  is  costly,  the  latter  being  the  chief. 

At  Preussen  11.  pit.  the  winder  consists  of  an  ordinary  three- 
phase  motor  coupled  direct  to  a  Koepe  pulley.  This  motor 
is  driven  by  two  direct-coupled  generators,  the  voltage  of 
which  is  2,000.  So  great,  however,  is  the  rush  of  current  at 
starting,  that  both  engines  are  pulled  up,  and  the  voltage 
quickly  falls  to  1.200,  and  remains  there  during  the  wind. 
After  the  load  is  started,  the  winder  motor  runs  to  a  certain 
point,  and  the  current  is  then  cut  oii,  a  heavy  flash  taking 
place  at  the  main  switch,  which  is  fitted  with  long  horns  to 
break  the  "  arc."  If  the  engineman  has  made  a  good  guess, 
the  cage  may  come  to  bank,  but  if  not,  then  the  current  is 
switched  on  again  for  a  second  or  two,  much  in  the  same  way 
as  an  engineman  would  admit  steam  into  the  cylinders  of  an 
engine.  Needless  to  say,  as  arranged  at  Preussen,  this  system 
is  a  failure,  and  need  not  be  further  eidarged  upon. 

At  Grand  Hornu,  there  are  three  electric  winders — all  being 
simple  three-phase  direct-coupled  motors — worked  from  one 
main  generating  station,  which  contains  two  slow-speed  direct- 
coupled  massive  flywheel  generators,  each  capable  of  taking 
the  whole  load,  and,  as  arranged,  is  very  successful,  local  con- 
ditions as  to  the  arrangement  of  the  shafts  lending  themselves 
to  this  e!id.  The  winding  drums  are  light  reels  and  the  ropes 
of  flat  hemp,  being  thicker  at  the  drum  end  than  at  the  cage 
end,  .so  that  they  act  as  a  counterbalance.  Another  feature 
which  contributes  to  the  success  of  Grand  Ilornti  is  the  arrange- 
ment of  the  four-deck  cages  and  hydraulic  "  kej)s,"  and  there 
is  no  doubt  that,  were  it  not  for  the  reel  drums,  flat  ropes, 
four-deck  cages  and  hydraulic  "  keps,"  the  .system  would  be 
just  as  great  a  failure  as  Preussen,  as  far  as  the  winder  i.s  con- 
cerned. At  Grand  Hornu,  however,  owing  to  the  mass  in  the 
flywheel  generator,  the  winders  may  be  started  up.  with  merely 
a  swing  of  the  voltmeter  |)oiiiter  at  the  momentary  rush  of 
current,  and  the  voltage  therefon-  remains  ])riictic»llv  con- 
stant. Ah  the  ascending  cage  to]h'  witMJs  u|)on  itself  the 
diiuneter  increases,  and  the  current  is  on  the  motor  almost  to 
the  end  of  the  wind,  as  there  is  very  little  nuiss  in  the  drum, 
and  the  load  is  practically  increasing  on  one  side  and  decreas- 
ing on  the  other.  The  cage  is  wound  right  up  and  received 
upon  the  !';'draulic  "  keps  "  so  that  the  bollom  deck  may  be 
changed  first,  whih^  the  other  cage  at  tlie  pit  bottom  is  also 
received  upon  hydraulic  "  keps  "  so  that  the  tdp  drck  may 
be  changed  first.  The  "  kcj)H  "  have  long  rams,  mt  (jiat  as 
soon  as  they  receive  the  weight  of  the  full  cage  at  thi'  ])it  toj), 
the  banksnnin  opens  a  valve  and  lowers  the  cag<"  deck  liy  ileck 
until  all  are  changed,  the  same  operation  going  on  at  the  pit 
bottom,  but  in  the  reverse  direction.    The  engine-man'  has 


nothing  whatever  to  do  with  the  changing  except  to  put  on 
and  take  off  the  brake,  and  the  weight  of  the  cage  acting  on 
the  large  diameter  is  enough  to  pull  the  drum  and  motor  round 
when  the  brake  is  taken  off.  It  is  almost  a  perfect  example  of 
constant  load  winding,  and  were  it  possible  to  use  similar 
ropes  in  this  country,  this  method  would  undoubtedly  be  the 
one  to  adopt  for  electric  winding. 

With  round  ropes  the  ideal  system  woidd  be  either  to  design 
the  winder  with  a  conical-parallel  drum  with  a  balance  rope 
below  the  cages  coupled  direct  to  a  three-phase  or  continuous 
current  motor.  The  cone  ends  of  the  drum  would  be  designed 
to  assist  the  motor  when  starting  and  accelerating,  after  which  it 
would  run  with  the  ropes  exactly  balanced,  and  when  approach- 
ing the  end  of  the  wind,  the  loaded  cage  then  being  on  the  large 
diameter  of  the  drum  while  the  descending  cage  would  be  on 
the  small  diameter,  the  overbalance  would  materially  assist 
the  retardation.  Or  an  ordinary  parallel  drum  may  be  em- 
ployed with  a  loaded  bogie,  with  the  incline  arranged  with  a 
steep  portion  near  the  end  to  give  the  required  overbalance  at 
starting  and  finishing.  Some  such  means  would  so  reduce 
the  actual  cost  of  the  plant,  and  simplify  the  connections  and 
machinery,  as  to  make  it  a  serious  competitor  with  the  most 
economical  steam  engine. 

Turning  now  to  the  commercial  advantages  to  be  derived 
from  the  installation  of  electric  winding,  the  first  question  the 
mining  engineer  will  ask  is,  "  What  will  be  the  saving  in  fuel 
consumption  and  working  costs  ?  "  Which  at  once  brings  us 
back  to  the  quality  of  the  fuel  used  ;  and  it  may  as  well  be 
admitted  that,  if  this  is  of  such  a  quality  that  it  cannot  be  sold, 
or  the  putting  down  of  special  sorting  and  cleaning  plant  to 
treat  it  so  as  to  render  it,  or  a  part  of  it,  saleable,  will  not  give 
a  return  on  the  capital  outlay,  then  it  is  nonsense  to  think  of 
adopting  electric  winding.  If.  however,  the  fuel  can  be  sold, 
or  by  special  treatment  will  have  a  marketable  value,  then  the 
case  is  entirely  different,  and  a  full  review  of  all  the  conditions 
and  life  of  the  colliery  may  show  a  saving  sufficient  to  warrant  a 
considerable  expenditure  of  capital.  One  thing,  however, 
must  not  be  overlooked,  and  that  is  there  can  be  no  increased 
output  with  the  installation  of  electric  winding  fer  se,  as  this 
mainly  depends  upon  the  facilities  undergroxmd  for  getting 
the  coal  to  the  shaft  bottom. 

Premising  then  that  conditions  are  such  that  economy  may 
reasonably  be  expected,  we  must  now  consider  how  this  economy 
is  to  be  effected.  A  steam  winder  can  be  built  that  will  work 
with  a  consumption  of  from  2^  lb.  to  30  lb,  of  steam  per  iisrjul 
horse-power  per  hour,  but  such  an  engine  would  require  to  be 
very  carefully  designed  and  as  carefully  handled,  and,  more- 
over, would  be  very  expensive  ;  and  this  is  possibly  the  best 
that  can  ever  be  expected  to  be  obtained  from  a  steam  winder. 
The  arrangements  as  regards  counterbalancing  may  be  the 
.same  either  for  steam  or  electric  winding,  and  consequently 
will  not  affect  the  cost,  .so  that  we  need  only  here  consider  the 
capital  cost  of  the  winder  itself  in  comparison  with  that  of  a 
steam  engine.  An  Ilgner  winder  will  cost  from  25  to  30  per 
cent,  more  than  a  steam  winder  of  ecpial  power,  but  if  an  electric 
winder  be  designed  on  the  lines  just  described,  wherein  the 
flywheel  motor-generator  is  not  required,  then  possibly  the 
electric  winder  will  cost  less  than  a  steam  engine  ;  but  at  any 
rnio  it  will  be  safe  to  assume  it  will  not  cost  n\ore.  If  the  cost 
of  a  high-class  engine  to  work  with  a  consuni])tion  of,  say,  30  lb. 
of  steam  per  vsrfiit  horse-]iower,  is  taken  as  a  comparison,  the 
electric  winder  would  no  doubt  be  the  cheaper;  but  in  Ihe 
majority  f  the  v(>rv  best  engines  50  lb,  of  steam  per  acttnti 
horse-power  i)er  hour  is  considered  a  rcri/  low  consumption, 
while  for  onlinary  winding  engines  75  1b.  to  l(X)lb.  is  the 
average.  \  steam  engine  to  deal  with  a  4  ton  load  from,  say, 
1, 0(H)  ft.,  as  in  the  first  example  previously  given,  would  cost 
about  £3, 5(H),  and  the  guarantee  consuin])lion  would  ))iobably 
not  be  less  than  50  lb.  of  steam  per  actu.il  lior.He-|io\ver  hour 
or  a  total,  taking  tlie  liorse-])ower  as  271,  of  l.'i, 5.^)0  lb.  jier 
hour.  If  we  take  then  8  1b.  of  water  per  ])ounil  of  coal — 
whirh  is  a  good  average  for  colliery  boilers  the  fuel  consumed 
will  be  1,(')9I  11).  or  0-75  ton  of 'coal,  which  at  4s.  per' ton 
would  represent  3s.  per  hour,  and  for  eight  hours  per  day  the 
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sum  of  £1  4s.  ;  and  two  8  ft.  x  30  ft.  Lancashire  boilers  will 

be  required  to  consume  this  quantity  of  fuel. 

With  the  Electric  Winder,  we  may  assume  the  coat  of  the 

winder  will  be  the  same  as  for    the  steam  eiinine  ;    but  the 

jteneration  of  the  current  is  to  be  considered,  and  the  worst 

case  will  lie  that  in  which  a  special  generator  is  put  down  for 

the  purpose  of   winding  only.     It   is  also  assumed   tliat   tiie 

winder  is  desigmvl  to  allow  the  actual  load  to  be  as  constant 

as  possible,  in  which  case  we  may  take  it  that  our  generator  may 

not  exceed  'MM)  H.P.,  and  that  it  will  cost  £10  per  horse-power  or 

£3.0(X).  With  a  constant-runnintr  electric  generator  there  ought 

to  he  no  difUculty  in  getting  a  guarantee  that  the  steam  coii- 

sniiiption  per  kilowatt  per  hour  would  not  exceed  25  11).,  which 

,,  ^  .        ,     ,    ,  .       ,  3a)x  746x25 

would  brins  the  tuel  consumption  down  to  -i-^^,^-  „ —  rro-<>> 

'  1,000x8x2,240 

=0-31  ton  per  hour,  thus  saving  0-44  ton,  or  nearly  60  per  cent. 

If  we  take  300  working  days,  the  cost  of  fuel  for  the  steam 

engine  would  be  — ^^r —  =£410,  and  for  the  electric  winder 

300  X 10 

— f^ — ^  £150,  a  difference  of  £260  in  favour  of  electric  wind- 

ing.  Unfortunately,  however,  this  is  not  enough  to  cover 
interest  on  and  redemption  of  capital  and  maintenance  which, 
taken  at  15  per  cent,  on  £3,000,  would  amount  to  £450  per 
annum,  and  the  result  is  therefore  an  annual  loss  of  £40. 

This  is  clearly  a  case  where  the  current  might  be  taken  from 
an  electric  supply  company,  and  it  is  necessary  to  determine 
the  price  of  the  current  that  would  enable  the  colliery  company 
to  take  advantatre  of  such  a  course.  Here  we  save  not  only 
the  whole  of  the  £410  cost  of  fuel,  but  all  boilers  and  labour  in 
connection  therewith.     Thus  we  have — 

Saving  in  fuel £410 

Stokers'  wages,  say 150 

Interest,  &c.,  on  cost  of  boilers,  repairs,  &c 50 

£610 

On  the  other  hand,  the  annual  conBUinotion  of  L-urrent  would  be 
271  X  746  X  8  X. 300  ,„^,„„,„^  '  ,  610x20x12 
r:000 -485,198-4  B.T.U.,  so  A,t  ^^^j^^ 

=  0-3d.  per  unit  ;  and  it  is  very  questionable  indeed  if  any 
supply  company  could  produce  and  deliver  current  at  this 
price.  It  is  very  evident,  however,  that  unless  the  current 
can  he  produced  and  supplied  to  the  winder  at  about  |d.  per 
unit  it  will  not  pay  any  colliery  company  to  think  of  chang- 
ing over  from  steam  winding.  It  may  lie  said  we  have 
assumed  too  low  a  price  for  the  fuel,  and  that  the  selling  price 
oufht  to  be  taken,  which  might  be  nearer  6s.  than  4s.  But 
we  are  dealing  with  the  cost  of  production,  and  consequently 
it  is  only  fair  to  take  the  price  of  the  fuel  as  that  at  which  it 
can  be  delivered  at  the  boilers,  which  in  most  cases  will  not  be 
more  than  4s. 

Hence  the  question  resolves  itself  into  that  of  the  cost  of 
generation  of  current,  and  the  point  to  be  considered  is  whether 
the  inclusion  of  the  winder  along  with  other  machinery  would 
not  so  enlarge  the  central  power  plant,  which  could  be  more 
economicaliv  worked,  that  the  cost  of  production  would  be 
materially  lowered,  to  the  general  advantage  of  all  the  other 
plant.  To  carry  this  out  effectively,  however,  work  would 
have  to  be  arranged  to  give  as  large  a  load  factor  as  possible. 
So  far,  small  installations  have  been  put  'lown  to  deal  oidy  with 
power  transmission,  and  the  cost  of  generation  has  ni'ver  been 
considered,  the  principal  reason  for  the  adoption  of  electricity 
over  comiiressed  air  being  that  of  better  efFiciencv. 

The  load  factor  as  a  rule  is  very  small,  and  great  economv 
in  fuel  consumption  has  not  been  aimed  at.  Unfortunately, 
the  working  of  a  colliery  does  not  lend  itself  to  the  arrange- 
ment of  a  straight  line  24  hours  load  curve,  for,  if  the  pit  is 
only  drawing  coals  for  eight  hours — which  means  that,  in  addi- 
tion to  the  winder,  the  ha\ding,  screening  and  other  machinerv 
must  also  be  kept  u'oing— the  plant  must  be  capable  of  dealing 
with  this  load  for  eitiht  hours,  after  which  it  mav  have  little 
or  nothing  for  the  remaining  16  ;  yet  the  plant  must  be  kept 
running  on  account  of  the  winder,  as  this  may  be  required  at 


any  moment,  during  the  night.  There  are,  however,  certain 
loads  that  may  be  taken,  such  as  coal-cutting  and  pumping, 
during  the  time  the  pit  is  standing,  which  would  help  to  remedy 
matters,  especially  where  a  large  ((uantity  of  water  has  to  be 
dealt  with. 

We  may,  for  the  sake  of  argument,  assume  that  a  colliery 
requires  for  haulage  200  h.p.,  screening  plant  50  h.p..  ventilat- 
ing fan  100  H.P.,  coal-cutting  100  h.p.  and  auxiliary  machinery 
another  50  n.p.,  making  a  total  of  .500  h.p.,  and  that  the  pit 
works  eight  hours  per  day.  With  steam  engines  connected  to 
the  boilers  with  long  ranges  of  steam  pipes,  the  average  con- 
sumption cannot  be  less  than  60  lb.  of  steam  per  horse-power 
hour  as,  however  carefully  the  pipes  may  be  coated,  condensa- 
tion losses  cannot  be  prevented,  for  the  .steam  is  never  taken  oft' 
the  pipes.     The  fan  is  constantly  running,  so  that  we  have — 

Haulage 200  H.p.,  eight  hours— clay  load 

Coal  Cutting 100  h.p.,  eight  hours — night  load 

Fan 100  h.p.,  twenty-four  hours  load 

Auxiliary  and   screening 

plant 100  H.p.  eight  hours— day  loa<l 

so  that  for  eight  hours  we  have  a  day  load  of  400  h.p.  and  a 
night  load  of  200  h.p.,  and  of  this  100  h.p.  is  for  the  longer 
period  of  16  hours.  If  the  winder  be  added,  we  have  a  total 
of  700  H.p.  to  provide  for,  which  might  consist  of  four  small 
units  of  200  h.p.  each,  which  would  no  doubt  provide  against 
temporary  breakdown. 

The  total  cost  of  the  plant  would  be,  say,  £8,000,  involving 
an  annual  charge  for  interest,  depreciation,  &c.,  of  £1,200. 
Consumption  of  fuel  for  the  full  24  hours  may  be  estimated 
as  10  tons,  which,  at  4s.,  would  cost  £2.  or,  taking  .300  days, 
annually  £600.  The  total  B.T.U.  used  per  day  may  be  takej^ 
as  7,000,  or,  per  year,  2,100,000.     We  have,  therefore— 

Interest,  &c..  on  capital £1,200 

Cost  of  fuel 600 

Labour  charges,  say    250 

Stores,  &c 50 

Total   annual   charge £2,100 

''  100  x  "^0  X  l** 
which  gives  the  cost  of  current  as  '—^^^^'^  r.  0-2i6.  per 

unit. 

It  will  be  noticed  we  have  not  even  considered  pumping, 
and,  consequently,  where  a  pumping  load  could  be  added  to 
the  night  load,  even  better  results  would  be  obtained. 

The  foregoing  is,  of  course,  merely  a  very  rough  approxima- 
tion, but  it  will  serve  to  show  that  by  concentrating  the  power 
plant  in  one  large  central  station,  fitted  with  constant-running 
economical  engines,  very  great  economy  may  be  effected.  It 
is  here  that  the  advantage  is  gained  by  addinu  the  winder,  as 
it  so  lowers  the  actual  cost  of  current  that  all  other  electric 
driving  is  rendered  more  profitable,  and  where  coke  oven  gases 
are  available  there  can  be  no  question  but  tliat  electric  winding 
will  pay. 


Electricity  Applied  to  Mining  in  British  Columbia.— At 

a  recent  mf eting  of  the  Institution  of  Mining  Engineers, 
Mr.  F.  KeflFer  discussed  the  question  of  mining  in  British 
Columbia  and  pointed  out  that  it  has  practically  displaced 
steam  in  the  Boundary  District.  Power  is  supplied  from  a 
plant  some  25  miles  distant  from  the  centre  of  the  district,  and 
also  from  a  station  8.3  miles  distant.  The  former  plant  is 
located  at  falls  on  the  Kettle  river,  and  can  generate  at  low 
water  from  2,000  to  3,000  II.P.,  which  is  transmitted  at  20,000 
volts.  The  latter  plant  can  generate  from  1 2,000  to  1  .^,000  n.p., 
and  the  power  available  at  the  falls  is  said  to  be,  at  low  water^ 
60,000  H.P.  The  line-voltage  at  present  is  40,000  volts] 
although  arrangements  are  made  for  bringing  this  up  to 
60  000  volts  should  occasion  require.  Some  of  the  motors 
installed  at  the  mines  are  as  large  as  600  H.p.,  one  of  this  size 
and  another  of  500  H.P.  being  used  to  drive  air  compressors. 
Motors  up  to  100  h.p.  run  the  crushers,  and  several  of  the 
haulages  are  electrically  driven. 
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Energy  Calculations  in  Coal 
Winding, 

BY    R.    LIVINGSTONE. 

(Of  Messrs.  Dick,  Kerr  &  Co.) 


The  following  notes  on  coal  winding  apply  particularly  to 
the  Thury  system  where  the  winding  motor  is  supplied  by  a 
motor-generator  fitted  with  a  heavy  flywheel,  but  the  methods 
given  for  calculating  the  horse-power  required  are  applicable 
to  any  system.  In  electrical  winding  the  flywheel  on  the 
motor-generator  set  gives  out  energy  for  accelerating  the  wind- 
ing machinery  and  absorbs  the  retardation  energy.  By  this 
means  the  power  supplied  to  the  motor  generator  can  be  kept 
quite  uniform,  and  so  the  generating  plant  can  be  run  at  its 
most  economical  load.  The  average  horse-power,  the  maxi- 
mum horse-power  and  the  weight  and  stored  energy  of  the 
flywheel,  are  the  values  we  wish  to  find.  Admitting  as  they 
do  of  accurate  solution  the  calculation  of  the  diff'erent  values 
becomes  of  great  interest  and  some  useful  ratios  will  be  ob- 
served when  a  large  number  of  examples  are  worked  out.  In 
most  cases  the  data  given  is  as  follows  : — 

Output  per  day  of  eight  hours  in  t«ns. 
Depth  of  wind  in  feet. 
Time  for  changing  trucks  in  seconds. 
Weight  of  coal  per  wind  in  tons. 

In  order  to  keep  the  maximum  horse-power  down  to  as 
small  a  value  as  possible  the  weight  of  coal  raised  per  wind 
should  be  as  high  as  convenient.  The  amount  which  can  be 
raised  depends,  of  course,  on  the  height  of  the  roads  and  the 
diameter  of  the  shaft.  In  most  collieries  the  thickness  of  seam 
is  such  that  trucks  carrying  10  cwt.  are  as  large  as  can  be  used. 
Then  if  changing  is  done  on  two  levels  and  the  shaft  is  of  such 
a  diameter  that  we  can  only  get  two  trucks  per  deck,  the 
maximum  weight  of  coal  which  can  be  raised  per  wind  is 
40  cwt.  In  some  of  the  Welsh  collieries  trucks  carrying  as 
much  as  30  cwt.  each  can  be  used,  so  that  with  two-deck 
cages  having  two  trucks  per  deck  we  can  raise  as  much  as 
6  tons  per  wind.  This  amount,  howevei',  can  only  be  settled 
when  the  fullest  particulars  of  the  mine  are  available,  and 
should  be  decided  by  the  mining  engineer.  The  time  for 
changing  depends  on  the  available  means  for  handling  the 
trucks,  and  in  the  case  of  two  or  three  deck  cages,  on  the 
number  of  levels  at  which  changing  takes  place  simultaneously. 
The  following  table  gives  the  approximate  time  in  seconds  for 
different  cases  : — 


No.  of  levels 

at  which 

trucks  are 

changed 

Himul- 

taneou^y. 


Time  for  changing  in  seconds. 


One  truck  per  deck. 


Single- 
dock 
cage. 


Two- 
deck 
cage. 


16 
8 


Three- 
deck 
cage. 


27 

18 

9 


Two  trucks  per  deck. 


Single- 
deck 
cage. 


Two- 
deck 
cage 


10 


22 
11 


Three- 
deck 
cage. 

36 
24 
12 


Of  course  special  methods  of  handling  the  trucks  might  alter 
the  above  values  considerably,  so  that  they  must  be  legardod 
as  average  values  for  the  ordinary  methods  of  handling  the 
tnicks.  The  next  thing  wc  must  consider  is  the  weight  of  the 
diflcrcnt  portions  of  the  0(|uipmcnt.  The  weight  of  the  trucks 
and  cages  can  be  obtained  from  the  drawings,  and  the  size  of 
rop(;  and  its  weight  dotciininod  from  the  maker's  tables  of 
weight  and  strength.  In  estimating  the  l')a<l  oti  the  rope  a 
size  of  rope  must  be  aanumn/,  and  lif)  per  cent,  should  be 
added  to  the  total  weight  sup|)ortcd  to  allow  for  friction  and 
acceleration.  From  this  final  weight  a  more  exact  size  of  rope 
can  be  obtainctl.  This  should  bo  repeated  until  the  size  of  the 
rope  assumed  agrees  with  the  size  obtained  ut  the  end  of  the 
lalculation.  The  annexed  table  of  wire  rojios  made  by 
Cra<lock  iV  Co.  will  be  of  use  in  the  .above  calculation. 
The  working  load  should  be  taken  as  one  tenth  of  Iho  break- 


ing load.  From  the  size  of  the  rope  we  can  now  determine 
the  diameter  and  width  of  the  winding  drum.     A  rule  which 

is  sometimes  used  isD  =  8-t--,  when  D  =  diameter  of  wind- 
ing drum  in  feet  and  c  =  circumference  of  the  lope  in  inches. 
This  rule,  however,  takes  no  account  of  the  diameter  of  the 
strands  of  wire  which  compose  the  ropes.  If  the  rope  retained 
its  original  section  when  wound  on  the  drum  then  the  diameter 
of  drum  and  the  diameter  of  the  rope  ought  to  have  a  definite 
ratio  to  each  other,  but  as  bending  takes  place  in  each  indi- 
vidual strand  rather  than  in  the  rope  as  a  whole  the  diameter 
of  the  strand  ought  to  bear  some  relation  to  the  diameter  of 
the  drum.  The  curves  shown  in  Fig.  1  indicate  the  stress  due 
to  bending  in  steel  wires  of  various  sizes  when  wound  on  a 
circular  drum.  It  is  evident  that  the  stress  varies  as  diD  when 
(/  =  diameter  of  wire  and  D  —  diameter  of  drum. 

Taking  into  consideration  the  fact  that  the  diameter  of  the 
rope  does  have  an  appreciable  influence  on  the  bending  stress, 
and  that  the  diameter  of  the  strands  varies  with  the  size  of 
rope,  we  must  conclude  that  the  diameter  of  the  rope  should 
determine  the  diameter  of  the  drum  for  our  preliminary 
estimates.  A  reasonable  ratio  for  the  diameter  of  rope  to 
diameter  of  drum  is  1  to  100.  From  the  diameter  of  the 
drum,  the  size  of  rope  and  the  depth  of  wind,  the  width  of 
the  drum  follows.  The  drum  must  be  wide  enough  to  have 
only  one  layer  of  rope,  and  where  a  single  drum  is  used  the 
rope  for  one  cage  should  not  cover  more  than  half  the  width 
of  the  drum.  The  weight  and  radius  of  gyration  of  the  drums 
can  now  be  calculated  from  the  drawings  of  this  portion  of  the 
equipment,  and  in  connection  with  this  it  is  of  interest  to  note 
that  the  weight  of  the  drum  in  tons  is  given  by  the  following 
approximate  formula — 

Weight  in  tons  =     '-  ' (1) 

when  D  =  diameter  of  drum  in  feet  and  W=  width  between 
flanges  in  feet.  The  above  formula  applies  only  to  diums  clad 
with  wood,  and  having  cast-iron  centres  and  brake  rings.  The 
radius  of  gyration  of  the  drum  may  be  taken  at  40  per  cent, 
of  the  di(imeti'r. 

Balance  ropes  when  fitted  reduce  the  maximum  horse -power 
considerably,  but  at  the  same  time  they  increase  the  average 
horse-power.  This  increase  in  average  horsepower  is  certainly 
not  good,  and  if  it  is  not  balanced  by  a  corresponding  reluc- 
tion  in  the  capital  outlay  is  not  economical.     In  most  cases  it 


Circum. 

Dia.      ' 

HI 

in 

inches. 

inches. 

0-318 

H 

0-358 

0-397 

IS 

0-457 

n 

0-477 

IS 

0-517 

i« 

0-557 

11 

0-596 

2 

0-636 

2h 

0-676 

2i 

0-716 

2a 

0-756 

2i 

0-795 

28 

0-835 

2J 

0-876    1 

2J 

0-915    ! 

3 

0-955 

3i 

1-034 

34 

1114 

3S 

1-193 

4 

1-273 

H 

1-352 

^ 

1-432 

4J 

1-532 

5 

1-591 

61 

1-671 

5i 

1-750 

5J 

1-83 

6 

1-809 

61 

1-989    1 

6i 

2-070    ' 

0183 

0-21 

0-23 

0-26 

0-292 

0417 

0-5 

0-583 

0-75 

0-79 

0-875 

096 

108 

1-21 

1-29 

1-38 

1-46 

1-75 

2  08 

2-33 

2-67 

3-0 

3-33 

3-67 

4-17 

4-5 

4-83 

5-33 

6-00 

6-5 

7-00 


Breaking  load  in  tons. 


Cradock's     g^gf^ 
improved       ,       y^ 


4-76 
6-25 
7-76 
9-0 
10-25 
12-75 
14-75 
17-25 
20-5 
23-5 
26-0 
28-5 
32-0 
35-0 
38-0 
40-5 
43-5 
500 
61-0 
68  0 
78-0 
88-0 
1010 
1060 
1190 
1340 
147  0 
160-0 
1730 
187-0 
201-0 


4-5 
5-75 
7-0 
8-25 
9-5 
11-75 
13-5 
15-76 
18-75 
21-5 
23-75 
26-25 
29-5 
320 
34-75 
37-25 
400 
46-0 
56-0 
62-0 
71-0 
810 
93-0 
97-0 
109-0 
123-0 
134-0 
146-0 
158-0 
171-0 
187-0 


CradocU'.s 

iinpioved 

crucible 

steel. 

3-5 

4-6 

5-5 

6-5 

7-75 

9-0 
10-5 
12-25 
14-5 
16-5 
18-5 
20-5 
22-75 
24  75 
26-75 
285 
31-0 
35-25 
43-26 
486 
65-0 
630 
72-0 
75-0 
84-0 
95-0 
104  0 
113-0 
122-0 
132-0 
145-0 


Best 

Bessemer 

steel. 

2-0 

2-76 

3-25 

4-0 

4-5 

6-25 

6-6 

7-26 

8-6 

9-75 

10-76 

12-0 

13-25 

14-5 

15-76 

17-0 

18-26 

21-0 

25-5 

28-6 

32-6 

37  0 

42-26 

44-25 

49.5 

56-0 

61-0 

66-0 

72  0 

78-0 

86-0 
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is  advisable  to  calculate  the  maximum  horse-power,  assuming 
that  the  ropes  are  not  balauced.  Even  in  cases  where  balance 
ropes  are  fitted  it  is  advisable  to  do  so,  as  there  is  always  the 
possibility  of  the  balance  ropes  being  left  oil'  at  some  time. 

As  the  winding  rope  only  bends  round  a  portion  of  the 
sheaves  it  is  not  strained  to  the  same  extent  as  it  is  when 
woand  completely  round  a  drum  of  the  same  diameter,  so  that 
we  can  make  the  sheaves  somewhat  smaller  than  the  diameter 
of  the  winding  drums.  It  will  be  i|uite  near  enough  for  our 
calculations  to  take  the  diameter  of  the  pit-head  sheaves  as  75 
per  cent,  of  the  diameter  of  the  drum.  The  weight  can  then 
be  found  from  the  drawings. 

Before  leaving  this  portion  of  the  subject  the  writer  would 
like  to  point  out  some  useful  ratios  which  he  has  observed  in 
connection  with  the  weights  of  the  various  portions  of  a  wind- 
ing equipment.  Mention  has  already  been  made  of  the  ap- 
proximate weight  of  the  drums  and  the  method  of  obtaining 
the  weight  of  the  rope.  The  weight  of  the  cage  will  be  found 
to  be  approximately  equal  to 

|L-i-5001b (2) 

Then  L  =  weight  of  coal  raised  per  wind  in  pounds.  The  weight 
of  each  truck  will  be  equal  to 

i  C -1-350  lb (3) 

when  C=weight  of  coal  contained  in  one  truck  in  pounds. 
The  weight  of  each  sheaf  can  be  taken  as 

2D2-f-150D-t-5001b (4) 

when  D=diameter  of  sheaf  in  feet. 
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total  pressure  on  the  bearings  of  the  sheaves  will  bo  made  up 
as  follows : — 

lb. 
Weight  of  sheaves  ,, 


„  „  ropes  

2x       „  ,,  cages 

2x       ,,  ,,  truck.s  (including  empties) 

2x       ,,  ,,  coal 


Total    A   . 

Assuming  a  coetticient  of  friction  for  the  bearings  of  0'15  we 
have  the  pull  on  the  winding  rope  to  overcome  the  friction  of 
the  sheaves 
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The  pressure  on  the  bearings  of  the  drum  will  be  the  weight 
of  drum  and  one  rope,  together  with  any  gearing  which  may 
be  used.  Let  this  total  weight  =  B.  Then  the  total  pull  on 
the  winding  rope  to  overcome  the  friction  of  the  drum,  assum- 
ing a  coefficient  of  friction  of  0-15  will  l)e 

^'=!o-   ■ <*> 

The  pull  on  the  winding  rope  required  to  bend  the  rope 
round  the  different  pullies  can  be  taken  as  25  lb.  per  square 
inch  of  rope  section  per  pulley. 

Then  if  there  are  two  cages  we  have  the  pull  necessary 
for  bending  the  ropes. 

P,.  =  78</-    ........     (c) 

when  (/^diameter  of  rope  in  inches. 
The  total  friction  will  now  be 

PT=irt-t-6-l-(+500 (5) 

the  500  lb.  being  allowance  for  windage  and  friction  of 
guides. 
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The  following  table  gives  the  radii  of  gyration  for  different 
diameters  of  sheaves  : — 


1  'iameter  of  sheaf 

Radius  of 

Diameter  of  sheaf 

Radius  of 

in  feet. 

gyration  in  feet. 

in  feet. 

gyration  in  feet. 

s 

1-7 

13 

5-25 

6 

215 

14 

5-7 

7 

2-6 

15 

6-1 

8 

31 

16 

6-55 

9 

3-5 

17 

7  0 

10 

3-95 

18 

7-4 

11 

4-4              i 

19 

7-85 

12 

48             i 

20 

8-3 

The  above  sheaves  have  a  cast-iron  rim,  cast-iron  hub  and 
round  wrought-iron  rods  for  spokes  spaced  every  2  ft.  at  the 
rim. 

^^  e  can  now  obtain  the  necessary  pull  on  the  winding  rope 
due  to  friction.  The  diameters  of  the  bearings  for  the  drum 
can  be  taken  as  one-twelfth  of  the  diameter  of  the  drum,  and 
for  the  bearings  at  the  sheaves  one-twelfth  of  the  diameter  of 
the  sheaf,  in  the  absence  of  full  particulars  of  those  parts.  The 


High-rope  speeds  may  require  a  higher  allowance  for  wind- 
age than  the  above,  but  as  little  experimental  data  is  avail- 
able on  the  windage  of  drums  and  cages  running  in  a  small 
shaft  it  is  not  thought  advisable  to  work  this  out  separately. 
It  will  vary  with  the  size  of  the  equipment  and  type  of  drum. 
For  rough  calculations  the  total  friction  is  approximately 
3  per  cent,  of  the  total  weight  of  the  equipment. 

The  total  amount  of  work  done  during  one  wind  will  be 
{L  +  PT)D.ft.-lb., 

when  L=weight  of  coal  raised  per  wind  in  pounds,  PT.=total 
friction  in  pounds,  D,     depth  of  shaft  in  feet. 
As  the  number  of  winds  per  minute  is  equal  to 

total  output  (tons  in  eight  hours)  _  . 
480xLt~ 
when  Li=load  in  tons  per  wind,  the  average  horsepower 

,_>D.(LT-fP.)  ,g. 

33,000  ■     ■ ^   ' 

No  allowance  has  been  made  in  equation  (G)  for  braking,  as 
in  the   Thury  system  the  motor  during  retardation  runs  as  a 
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generator,  and  so  forces  energy  back  into  the  flywheel  on  the 
motor  generator.  The  ease  with  which  Thury  motors  can  be 
started,  controlled  and  reverjed  renders  this  type  of  motor 
ideal  for  coal  winding.  There  is  only  one  handle  for  starting, 
stopping  and  reversing,  and  the  ease  with  which  the  power  is 
controlled  renders  braking  by  mechanical  means  almost  un- 
necessary. The  method  of  controlling  this  t^pe  of  motor,  as 
is  well  known,  is  by  rocking  the  brushes  round  the  commutator. 

Before  we  can  estimate  the  horse  power  required  during  the 
acceleration  period,  we  must  make  some  preliminary  estimate 
of  the  size  of  motor  which  will  be  required.  This  preliminary 
estimate  is  difticult  to  make  in  a  simple  way,  but,  with  the  aid 
of  the  curve  shown  in  Fig.  2,  we  can  immediately  choose  a 
motor  of  nearly  the  correct  size.  This  curve  is  the  mean  of  a 
number  of  cases  which  the  writer  has  calculated,  and  only 
holds  true  for  average  winding  speeds  (about  2,000  ft.  per 
min  )  and  for  unbalanced  ropes.  Where  the  winding  speed 
is  more  tiian  2,000  ft.  per  min.,  the  horse-power  must  be 
increased,  and  reduced  when  the  winding  speed  is  less. 

We  can  now  calculate  the  maximum  hor.-e-power  which  will 
be  taken  from  the  winding  motor.  In  order  to  simplify  the 
calculation  as  much  as  possible,  we  reduce  all  the  moving 
weights  to  an  equivalent  weight  at  the  rope.  We  then  deal 
with  this  total  equivalent  weight  instead  of  considering  each 
load  separately.  For  example,  if  the  weight  of  the  drum  is 
10,0001b.  and  its  radius  of  gyration  4  ft.,  and  the  drum  is 
10  ft.  diameter,  then  the  equivalent  weight  of  the  drum  at  the 

mpe  will  be  C I  Vx  10,000  =  6,400  lb.    The  reason  we  take  the 

square  of  the  ratio  of  their  respective  radii  is  that  the  accelera- 
tion varies  as  the  radius  ;  but  the  torque  also  varies  as  the 
radius,  so  that  the  twisting  moment  necessary  for  any  given 
rope  acceleration  will  vary  as  the  square  of  the  radii. 

In  some  cases  the  motor  is  geared  to  the  winding  drum,  and 
in  such  cases  we  must  multiply  the  radius  of  gyration  of  the 
motor  armature  by  the  gear  ratio  in  order  to  get  the  radius  ui 
the  same  terms  as  the  radius  of  the  rope. 

It  may  be  useful  to  note  at  this  point  that  the  eauivalent 

weight  of  the  motor  armature  is  equal  to  (  =~  j  Wo,whenVo  = 

velocity  of  armature  at  its  radius  of  gyration,  V,.  =  velocity  of 
winding  rope  and  W„  =  weight  of  armature. 

As  the  weight  of  the  armature  within  certain  limits  varies 
inversely  as  the  velocit}',  we  can  see  how  important  it  is  to  keep 
the  velocity  of  the  armature  down  as  much  as  possible.  The 
equivalent  weight  varies  directly  as  the  velocity  of  the  arma- 
ture, so  that  when  the  drums  aie  direct  driven  it  is  sometimes 
economical  to  use  two  motors  instead  of  one.  In  all  cases  it  is 
good  to  use  as  small  a  diameter  of  armature  :is  possible. 

We  can  now  proceed  to  calculate  the  horse-power  required 
during  acceleration.  We  must  first  decide  on  an  approximate 
winding  s])eed.  The  maximum  winding  speed  should  be  high 
enough  to  give  a  reasonably  long  period  for  acceleration  and 
letardation.  The  total  time  for  acceleration  and  retardation 
will  be  T=2H-120D (.^ 

when   T  =  time   in   seconds,    H  =  total   time  for   winding    in 
seconds,  D     depth  in  feet. 
If,  now,  we  take  as  a  icasonable  value,  T=20,  we  have 

V,=  -^^- (S) 

'    H-IO  ^  ' 

It  must  be  l)orne  in  mind  that  this  oidy  gives  a  tiial  value 
for  V^.  Oilier  values  mu.st  afterwards  be  taken  to  find  which 
gives  a  minimum  horsepower.  To  make  the  best  use  of  the 
motor  we  must  make  the  letardation  period  much  8lu)rt(M'  than 
the  acceleration  period.  By  this  means  we  can  have  the  horse- 
power given  out  during  acceleration  equal  to  the  horse  power 
al)sorbed  during  letardation. 

Lot  P  =i)ull  on  rope  at  beginning  of  wind  in  pounds. 
P,::=pull  on  rope  at  end  of  wind  in  jioiinils. 
W  =c(juivalcnt  weight  at  rope  of  total  moving  ma.s.s. 
T  =::tolal  time  for  acceleration  and  retardation  (equa- 
tion 7). 
iv  =time  for  acceleration  in  eeconds. 
Y  =tnaximum  rojw  velocity  in  feet  per  second. 


then 


when 


A  = 


VW 


ta1+^a. 


(9) 


"32-2(P+Pi)' 

and  P+Pj^2  (weight  of  coal  per  wind -f  friction). 

From  equation  (9)  we  calculate  the  correct  period  for  accele- 
ration, and  then  we  get 


when  a=acceleration  in  feet  per  second  per  second.  This  is 
assuming  that  the  acceleration  is  constant  right  up  to  the  maxi- 
mum rope  speed.  Although  this  is  not  strictly  tiue,  the  error 
introduced  by  its  assumption  will  not  be  large.  When  we  know 
a  we  can  obtain  the  pull  on  the  rope  due  to  acceleration. 

«^^  (10) 


32-2 


This  will  be  P„ 

The  maximum  horsepower  will  now  be 
jjp       _(P  +  P„)V,. 


(11) 

33,000  ^    ' 

In  connection  with  the  velocity  and  distance  moved  through 

during  the  acceleration  period,  the  following  equation  may  be 

of  use  : — 

Let  a=naccleration  in  feet  per  seconds 

v=velocity  at  any  time  t. 

cZ  =  distance  moved  through  in  feet. 

then  v=at, 

o"' 

Thehorse  power  we  get  fromequation  (11)  is  not  necessarily 
the  best  value  we  can  obtain.     By  increasing  the  maximum 
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velocity,  \ ,.,  we  obtain  a  lunger  time  for  acceleration,  and  so 
reduce  the  pull  on  the  ro|>c.  If  the  increase  in  velocity  is  at 
a  less  rate  tiiaii  the  reduction  of  the  [mil,  then  we  should  use 
a  higher  vcloiity,  but  if  at  a  greater  rate,  then  wo  must  reduce 
the  luaxiniuni  velocity.  P>y  trying  a  number  of  values  we 
shall  obtain  a  velocity  which  gives  as  small  a  value  to  the 
maximum  horsepower  as  we  can  obt;iin.  This  is  the  best  rope 
speotl  for  the  case  under  consideration.  As  a  rule  tl\c  rope 
speed  ought  not  toexcccil  a  certain  limit  which  depends  on  tlic 
construction  of  the  shaft  and  guides.  Winding  speeds  up  lo 
2,.')00ft.  ])cr  min.  arc  common,  and  in  a  few  cases  oven  higher 
s])eeils  are  allowed.  The  limit  of  winding  speed  can  only  be 
decided  liy  the  owner  of  the  mine,  however,  so  wo  mustassunn' 
that  tliia  limit  has  been  specified,  and  note  when  wo  have  ob 
tainc<l  the  most  economical  spcc<l  that  it  docs  iioi  exceed  the 
limit  s|)ccined.  The  next  point  wo  must  consider  ia  (lie 
weight  of  the  llywheel.  In  Kig.  3  wo  have  a  load  diagiam  of 
the  winding  motor.  The  portion  shown  shaded  must  bo  sup 
plied  by  the  flywheel.     Wo  can  easily  find  the  area  of  this 
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portion  of  the  diagram.  Let  the  vertical  onlinatos  bo  in 
horse-powcr  units  ami  the  abscissa)  in  socomls.  Tlien  from  the 
particulars  wo  have  already  worked  out  we  cau  easily  calculate 
the  area  in  horse-power  seconds.  Tliis  multiplied  by  fl")©  will 
give  the  amount  of  energy  in  foot-pounds  which  must  be  given 
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Fio.  4. — Data  Sheet  with  Exajiples. 

out  by  the  flywheel.  It  must  be  kept  in  mind  that  all  our  cal- 
culations are  reduced  to  input  at  the  drum,  and  take  no  account 
of  the  efficiencies  of  the  motors  or  windage  losses  of  the  fly- 
wheel.    It  is  convenient  to  make  all   calculations  on  data 


sheets.  The  form  used  by  the  writer  is  that  shown  in 
Fig.  4.  By  keeping  to  a  definite  form  with  all  calculations, 
comparisons  are  easily  made  between  difl'crent  cases. 

The  preceding  notes  refer  to  parallel  drums.  This  is  the 
type  of  drum  which  is  mostly  used  in  this  country.  On  the 
Continent  Kocjic's  pulley  is  much  used,  and  also  drums  with 
variable  rope-roll.  The  calculations  for  the  latter  type  of 
drum  are  of  a  very  complex  nature,  but  have  been  ably  inves- 
tigated by  Prof.  Paul  Habets,  of  Brussels.*  The  metliod 
adopted  is  a  graphical  one  devised  by  M.  H.  Dechamps.t  A 
variable  rope  roll  is  almost  essential  where  the  depth  of  the 
mine  is  great  and  the  output  large,  owing  to  the  great  weight 
of  rope. 

To  illustrate  the  methods  of  calculation  we  will  take  the 
following  example  : — 

Output  per  day  of  eight  hour.* 500  tons 

Depth  of  wmd   1,200  ft. 

Time  of  chaiijiiiig 10  sec. 

Weight  of  coal  per  wind 1  ton 

Single  deck  cages  will  be  used,  carrying  two  trucks  per  deck. 
Each  truck  will  carry  1,1201b.  of  coal,  so  that  the  weight  of 
each  truck  will  be  (from  equation  .3)  7201b.  The  weight  of 
the  cage  will  be  approximately  (from  equation  2)  1,G20  lb.  The 
size  of  rope  to  support  the  above  loads  can  now  be  determined 
by  the  method  given.  The  required  rope  will  be  I  in.  dia- 
meter plough  steel  weighing  1-29  lb.  per  foot.  The  size  of 
drum  required  for  this  size  of  rope  will  be  7  ft.  6in.  diameter 
by  7  ft.  wide,  and  weighing  .5j  tons  (equation  1). 

The  sheaves  will  be  6  ft.  diameter,  1,4.501b.  weight  and 
2-15  ft.  radius  of  gyration. 

We  can  now  tabulate  the  weights,  &c.,  of  the  different  por- 
tions of  the  equipment  on  our  data  sheet,  as  shown  in  Fig.  5. 
The  total  load  on  the  sheaves  will  be  :  — 

Sheaves 2,9001b. 

Ropes    3,100,, 

Cages  (2) 6,480,, 

Trucks (2). - 5,760  ,, 

Coal  (2) 4,480,, 

22,720  lb. 
Then  P,  =  2801b. 

*  Proceeding-^  of  Inst.  Mech.  Eng.,  No.  3  of  1905,  p.  429. 

t  Sri'  H.  Dechamps  "  Application  dela  Mi^thode  graphique  a  I'etude 
de  I'Equilibre  des  Cables  d'Extraction."  litt-ue  Unirersetle  den  Mines. 
3rd  series,  1902,  Vol.  LVIII. 
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The  weight  of  the  drum,  gearing  and  rope  is  14,350,  so 
thatP,,=  1801b. 

Forbending  the  rope  thetotalpullwillbe78-5  x  0-8752  =  601b. 

The  total  friction  pull  (equation  5)  will  now  be  275  +  180  + 
60 +  500=  1,015  lb.  (say,  1,0001b.). 

We  can  now  calculate  the  average  horse-power  taken  at  the 
drum  from  equation  (6). 

Average  H.P.  =  LOAxA200x  3,240^^23  „  ^^ 
°  33,000 

And  the  average  winding  speed  is  1,520  ft.  per  min.,  so  that 
the  maximum  horsepower  rquired  will  be  approximately  450. 
The  speed  of  a  motor  giving  this  output  will  be  350  revs,  per 


In  equation  (9) 
and 


P  +  P,  =  6,480 


^^31-6X36,000^S 
32-2x6,480 


.-.     x=  ^/(J0-5-45)-+109  +4-55  =  15-95  seconds. 
say  15i  seconds. 

The  acceleration  will  be  2-04  ft.  per  second  per  second  and 
the  pull  required  for  acceleration 
p  _ 2-04x36,000. 
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The  maximum  horse-power  will  now  be 

(4,790+2,280)  xl,900_^„a  h  p 
33,000 
Allowing  for  gear  losses,  this  is  suflBciently  close 
to  the  assumed  maximum  horse-power,  and  we  need 
not  revise  the  calculations  with  a  more  exact  weight 
of  armature. 

We  will  now  try  a  higher  rope  speed  of  2,000  ft. 
per  min. 


1         2         3         4  5         6         7         8         9         10       ]1        12        13        11 

Time  in  seconds. 

Fig.  5, — Load  Diagkam  for  a  WrNDrsG  Schesie. 

720  tons  per  Shour  sbift  at  \  ton  per  wind.     AUowing  5  sec.  for  changing  drams  8ft.  6in.  dia. 
Depth  210ft.    Average  torque  =  33  h  r  at  45  R.P.M.    Maximmu  torque  =  U7  u  p  at  45  E.P.M. 
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min.  The  armature,  7,800  lb.,  at  a  radius  of  gyration  of  1-22  ft., 
giving  a  velocity  at  this  radius  of  2,700  ft.  per  min. 

From  equation  (8)  we  obtain  a  trial  maximum  velocity  of 
the  rope  of   V,  =  ''^  ^  ^'^°^=  1,900  ft.  per  min.      The  total 

equivalent  weight  at  therope without  the  armature  is  20,3001b., 
and  at  1,900  ft.  per  min.  the  equivalent  weight  of  the  arma- 
ture is  [-'^')X  7,800  =  15,700  lb.,  making  a  total  equivalent 
weight  of  36,000  lb. 


The  total  time  for  acceleration  and  retardation  will  now  be 
(equation  7) 

T  =  2x47i-''^;^^'^  =  23  seconds, 

the  equivalent  weight  of  armature  14,200,  making  the  total 

equivalent  weight  31,5001b. 

,.      „  .      33-3x34,500 

In  equation  9, 


A  =  ' 


32-2  X  6,480 


=-5-5. 


.-.  .,•=  ,y(ll-5-5-5)"-fl26-51l  +  6  -  18-8  seconds, 
say,  18 J  seconds. 
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Then,  a=l-8  and  P„  l,9.!01b. 

.    ,,  _  (4.790+ 1,930)  xj,000_„^, 

••  "•'•■""•  33;00O 

We  see  that  this  is  slightly  less  that  the  niaxiinuni  horse- 
power at  1,900  ft.  per  min.,  so  we  will  try  a  still  higher 
sptcd — -,100  ft.  per  min.  If  thi.s  is  worked  out,  we  get  a 
maximum  horse-power  of  409,  so  th;it  this  speed  is  slightly 
high,  and  the  best  speed  is  evidently  2,000  ft.  per  min. 

We  can   now   insert  in    the    load  dia;!;Mm   in    Fig,  4  the 
various  items,  and  we  can  see  that  the  area  of  the  diagram 
above  the  moan  horse-powers  is 
407- 


.i^^  12  9-^290 -123^ 


:l-72  =  ;5,650ii.p.  seconds. 


Therefore  the  flywheel  must  absorb 

3,650  X  550=  1-98  X  10'^  ft.-lb 
Allowing  a  maximum  speed  of  200  ft.  per  second,  and  a  drop 
in  speed  of  10  per  cent.,  the  energy  given  out  by  the  flywheel 

willbe^IW0"^l-m=118.W.ft.-lb. 


64-4 


W  = 


1-98  X  106 
118 


=16,800  lb. 


say,  7^  tons. 

Nothing  has  been  said  in  the  preceding  with  regard  to  the 
tfticiency  of  motor-generator  sets  carrying  a  heavy  flywheel. 
Mr.  L.  Becker*  has  investigated  this  question  very  fully,  and 
finds  that  a  most  important  loss  is  that  due  to  windage  of  the 
flywheel,  thislos'i,  amounting  to  from  5  kw.  to  10  kw.,  depend- 
ing on  the  speed  and  form  of  the  wheel. 

The  following  table  is  a  list  of  equipments  which  the  writer 
has  worked  out  from  time  to  time  by  the  preceding  methods. 

The  table  on  p.  36  will  be  a  guide  in  the  choice  of  a  suitable 
motor  for  preliminary  estimates.  In  all  cases  the  drums  are 
plain  parallel  drums. 

Fi<.  5  shows  a  load  diagram  for  a  winding  scheme  and 
Fig.  6  the  horse-power  curve  corresponding  to  this  load  curve. 

_ ^<j>o_ . 

Electric  Winding  Plant. 

In  the  development  of  every  industry  some  names  stand  out 
in  special  prominence.  The  electrical  industry  is  more  than 
usually  rich  in  this  respect,  and  not  the  least  known  name  is 
t'lat  of  Siemens  ;  in  fact,  it  is  hard  to  find  any  branch  of  elcc- 
tricil  engineering  with  which  it  has  not  be^n  associated  at 
sime  time  or  another,  and  in  connection  with  the  manufacture 


by  Messrs.  Sikmens  Hrothurs  Dynamo  Work.s,  ha.s  been  in 
operation  for  several  years  with  considerable  success,  and 
there  are  at  present  over  100  of  these  eriuipmcnts  at  work. 

The  general  arrangement  of  tiiis  system  comprises  a  con- 
verter set  made  up  usually  of  a  three-phase  motor,  which 
drives  a  continuous  current  generator,  and  of  a  heavy  flywheel. 
A  small  exciter  for  the  direct  current  geni-rator  is  also  mounted 
on  the  same  shaft.  The  arnuiturc  of  the  generator  is  con- 
nected in  series  with  the  winder  nu)tor,  while,  by  means  of  a 
regulating  apparatus,  the  excitation  of  the  generator  is  varied 
from  zero  to  a  positive  or  negative  maximum.  The  motor 
excitation  is  maintained  constant  throughout.  The  degree  of 
excitation  determines  the  voltage  geiuMated,  the  speed  of  the 
winding  motor  varying  practically  in  direct  proportion. 

The  winding  motor  may  either  be  direct  coupled  to  the  drum 
or  drive  it  through  single  reduction  spur  gearing.  In  large 
plants  two  motors  are  connected,  one  on  each  side  of  the  wind- 
ing drum.  This  arrangement  has  the  advantage  that  should 
one  motor  break  down  the  other  is  capable  of  winding  at  half 
speed.  A  typical  Ilgner  in.stallation,  fixed  at  the  Mathias 
8tinnes  mine  at  Oarnap.  near  Essen,  is  shown  in  Fig.  1.  The 
converter  motors  are  placed  in  the  centre  and  the  variable 
voltage  generators  at  the  ends  of  the  set.  It  is  capable  of 
driving  four  winding  engines  at  half  speed  or  two  winding 
engines  at  full  speed.  One  of  the  winding  engines  at  the  same 
mine  is  shown  in  Fig.  2.  It  has  a  Koepe  pulley  and  two  direct- 
coupled  winding  motors.  The  brake  engine,  with  horizontal 
cylinder,  is  shown  in  the  foreground.  The  vertical  cylinder 
is  for  sustaining  the  weight  of  the  emergency  brake,  described 
later.  The  control  and  brake  levers  are  seen  at  the  extreme 
right  of  the  photograph. 

The  ultimate  idea  of  improving  any  well-tried  .system  is  a 
saving  in  power  or  costs.  In  such  an  arrangement  as  a  mine 
winding  engine  the  power  demand  at  starting  is  likely  to  be 
very  considerable.  If,  therefore,  this  can  be  toned  down  in  any 
way  it  is  likely  to  be  an  advantage  from  an  economical  point 
of  view.  This  object  is  secured  by  the  Ilgner  system,  because 
the  flywheel  acts  as  an  accumulator  of  energy  ;  it  gives  out 
power  when  the  winder  is  starting,  instead  of  allowing  the  load 
to  come  upon  the  generating  station,  and  regains  this  energy 
from  the  station  when  the  winder  is  at  rest,  that  is,  when  power 
is  not  otherwise  required.  It  therefore  levels  up,  as  it  were,  the 
load  cm  the  generating  station.  It  is  said  that  with  the  wind- 
ing motor  excited  to  a  given  amount  and  supplied  with  an 
armature  current  of  varying  voltage  its  cfl[iciency  remains 
practically  constant  at  all  loads.      Moreover,  the  power  ab- 


I-'k;.   1. — SiEME.Ns  Ilunek  Set  at  C'arnai' 


ol  electrical  apparatus  and  e(|uipment  it  has  become  a  house- 
hold word. 

'  ^The  above  statements  apply  with  equal  force  in  those 
branches  of  electrical  engineering  connected  with  mining  work. 
The  Siemens-Ilgner  system,  originally  invented  by  Mr.  Carl 
Il,'ner,of  the  Austrian  .Siemens  Schuckertwerke,  and  supplied 

cnl  "c?,'*''l^"''°*'®,'^™''''"='''"-  Bahnen,"  5,  pp.  185-493,  S^tember  4th  ; 
608  513,  heptember  14tli  ;  ami  528  ,S32,  September  24,  1907. 


•soibed  for  acceleration  at  the  begiiuiing  of  the  wind  is 
regained  at  the  end,  as  the  motor  then  acts  as  a  generator  and 
gives  back  to  the  flywheel  the  power  represented  by  the 
kinetic  energy  of  the  moving  parts.  [In  practice  it  is 
found  that  with  this  system  the  steam  consumption 
at  the  generating  station  is  only  from  one-third  to  one- 
half  as  great  as  with  the  most  modern  winding  engines. 
The  control  gear  ofiers  some  points  of  interest.     There  are 
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only  two  levers  necessary,  one,  shown  on  the  right  hand  in  Fig.         position  of  the  control  lever    ud  is  entirely  independent  of  the 

3,  for  the  winding  motor,  and  the  other  for  the  brake.     These        continnal  changes  in  load. 

two  levers  are  interlocked,  so  that  when  the  machine  is  put  It  goes  without  saying  that  very  terrible  accidents  are  con- 


Fio.  2. — Siemens-Ilgner  WrNDiNG  Engine  \t  Carnap. 


in  motion  the  brakes  are  released,  but  are  instantly  applied 
directly  current  is  cut  off.  The  reversal  of  the  gear  is  easily 
effected  by  the  control  lever.     This  lever  simply  alters  the 


stantly  liable  to  occur  in  winding  if  the  plant  is  unsuitable,  and 
everything  should  therefore  be  done  to  avoid  any  such  occur- 
rences.     For  this  reason,  in  addition  to  the  protective  devices 


I 


Fid.  3. — SiiowiNci  CnNTRoi,  Gkak  ok  Sibmrns-Iloner  Plant. 


excitation  of  the  converter  dynamo,  and  by  its  moans  very  slow 
speeds,  of  the  order  of  1  ft.  ])er  sec.  ran  be  obtained.  The  speed 
of  the  motor  is  definitely  detoi  mined  once  and  for  all  liy  the 


noted  above,  an  arrangement  has  been  fitted  which  it  is 
claimed  make-*  it  impossible  for  the  driver  to  start  too  fast. 
This  ia  accomplished  by  connecting  the  control  lever  to  cams 
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tho  depth  indicator.     Tiii'so  cflins  arc  so  proportioned  that 

,,v  admit  of  a  certain   miximiun  acceleration  wliich  can 

never  he  e.xceedeil  1)V  tiie  driver.      Tiie  hitter  pushes  forward 

the   control    lever   a    small   distance    nntil    further  motion    is 

ipiK'd  hv  the   acceleration  cam.       The   winder    then  starts. 


tained 
work  in 
safety 
weifiht 
hreaks 


Fig.  i. — WrsDrxo  Engine  showing  Automatic  Brake  Geak. 


and  the  attendant  is  only  able  to  move  his  handle  further  for- 
wacd  at  a  rate  determined  by  the  shape  of  the  cam. 

.4.  suitable  emergency  brake  is   also  provided,  its  opera- 
tion being  as  follows  :    A  counterwciKht  actuatinj;  the  lever 


in  the  receiver  the  .safety  brakes  are  held  of!  and  the 
'i  brakes  are  free  to  act.  Should  the  pressure  fall,  the. 
brake  acts  automatically  on  the  drum,  and  the  counter- 
in  fallin;^  throws  over  an  emergency  switch  and 
the  exciting  circuit  so  that  no  current  is  sup- 
plied to  the  winding  motor.  This 
arrangement  is  also  i)nt.  into  opera- 
tion should  the  bank  be  overrun. 
How  this  is  done  is  shown  in  Fig.  4. 
The  cams  on  the  depth  indicator 
are  so  arranged  that  when  tln-y  force 
the  control  lever  gradually  back 
towards  the  "  off "  position  the 
working  brakes  are  automatically 
applied,  and  tend  to  slow  down  the 
gear.  It  is  then  possible  for  the 
driver  to  stop  the  motion  by  pulling 
the  lever  to  the  "  off  "  position  and 
then  manipulating  it  so  as  to  bring 
the  cage  slowly  to  the  bank.  The 
control  brake  and  emergency  levers 
of  the  automatic  brake  gear  are 
shown  at  the  extreme  left  of  Fig.  4. 
To  the  right  of  these  is  the  main 
control  resistance  for  the  field  of 
the  variable  voltage  generator,  and 
further  to  the  right  and  just  in 
front  of  the  engine  are  the  depth 
indicator  and  tachograph.  The 
latter  instrument  is  enclosed  in  a 
glass  case,  and  records  on  a  roll  of 
paper  the  number  of  winds  made  by 
the  engine,  the  exact  time  at  which 
each  wind  takes  place  and  the  speed 
of  each  wind. 


The  electrically  -  driven  winding 
gear  of  the  Sandycroft  Foundry 
Co.,  illustrated  in  Fig.  5,  is  capable 
of  raising  a  load  of  21  tons  from  a 
vertical  depth  of  1,500  ft.  on  an  in- 
cline of  45  deg.  at  a  mean  rope 
speed  of  450 ft.  per  minute,  the 
speed  being  reduced  from  the  motor 
by  two  sets  of  spur  gearing.  The 
pinion  on  the  motor  shaft  is  made  of 
raw  hide,  and  engages  with  a  machine  cut  spur  wheel  on  the 
second  motion  shaft,  whilst  the  pinion  on  the  second  motion  shaft 
is  of  cast  iron,  with  double  helical  teeth  shrouded  on  both,  sides 
and  engages  with  a  eist-iron  spur  wheel  on  the  drum  shaft. 


Fig.  5. — "Sandycroft"  Winding  Knoink. 


of  the  safety  brake  is  supported  by  compressed  air  acting  on 
the  piston  in  the  brake  cylinder,  which  is  fitted  with  a  three- 
way  cock.  Connection  is  made  through  this  either  with  the 
air  receiver  or  the  atmosphere.     So  long  as  pressure  is  main- 


The  two  drums,  each  5  ft.  diameter  by  2  ft.  wide  and  about 
5  ft.  centre  to  centre,  with  cast-iron  sides  and  mild  steel  lag- 
ging, are  each  capable  of  holding  2,200  ft.  of  ^  in.  rope.  One 
drum  is  keyed  on  the  shaft,  and  the  other  is  loose  with  a  gun- 
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metal  bush,  and  is  provided  with  a  cast-iron  clutch  witli  16 
teeth,  thus  allowing  for  a  close  adjustment  of  the  ropes.  Each 
drum  is  provided  with  a  band  brake,  complete  with  levers,  iVc, 
worked  by  combined  foot  and  scre'^  gear. 

The  motor  and  winding  gear  is  self  contained  and  mounted 
on  strong  cast  iron  framing,  with  massive  pedestals  fitted  with 
gunmetal  steps,  there  being  a  centre  bearing  between  the 
drums,  whilst  the  second  motion  and  dnim 
shafts  are  of  mild  steel  and  are  turned  all 
over.  The  three-phase  induction  motor  is  of 
the  wound  rotor  t3'pe,  capable  of  developing 
100  B.ii.r.  when  running  at  a  speed  of  about 
480  revs,  permin.,  the  terminal  pressure  being 
400  volts.  The  stator  windings  of  the  motor 
are  machine-wound  "  former  "  coils,  special 
care  being  taken  to  ensure  mterchangeability 
of  all  coils.  They  are  insulated  and  com 
pletely  sealed  up  before  insertion  in  the  slots, 
and  are  held  firmly  in  position  by  insulating 
"  kej-"  strips  of  a  special  material  and  design. 
All  coils  before  being  assembled  are  rendered 
oil  and  water  proof  by  a  special  process.  The 
rotor  windings  also  consist  of  "  former"  wound 
coils. 

At  present,  it  is  regrettable  to  state,  the 
majority  of  winding  plants  in  this  countr}' 
are,  as  yet,  steam  driven.  But  the  advent  of 
cheap  electrical  power  in  certain  districts  has 
not  been  without  eftect,  and  we  may  hope  that 
it  will  not  be  long  before  modern  methods 
are  introduced.  Such  an  introduction  will, 
we  feel  sure,  he  not  unaccompanied  by  sub- 
stantial advantages. 

(,)uite  recently  the  ELEOTRif'.\L  Co.,  of  Lon- 
don, have  installed  an  electrical  winding  engine  on  the  Ilgner 
system  at  Tribley  pit.  This  pit  is  situated  in  the  district  served 
by  the  County  of  Durham  Electrical  Power  Distribution  Co.,  and 
consequently  is  able  to  obtain  the  necessary  energy  at  a  very 
cheap  rate.  We  have  already  described  this  plant  in  the  columns 
of  The  Electrician  (Vol.  LXL,  p.  167),  but  it  possesses  several 
points  of  such  interest  to  mining  engineers,  and  also  marks  a 


ranging  from  zero  to  300,  and  an  amperage  of  167  amperes. 
An  exciter  is  also  mounted  on  the  same  shaft,  while  at  the 
other  end  is  fixed  the  flywheel,  which  is  the  distinctive  feature 
of  the  Ilgner  arrangement.  This  flywheel  weighs  about  }  ton 
and  the  large  amount  of  energy  stored  in  it  is  shown  b}'  the 
fact  that  on  test  the  set  ran  for  26  minutes  after  the  current 
was   switched   off.     The  winding  motor.  Fig.  7,  is  a  12  pole 


digtincl  advance  in  mining  liisldry  that  it  may  lie  well  .shortly 
to  recapitulate  our  remarks. 

The  m.'iin  converter  set  is  shown  in  Kig.  C.  Its  motor  is  of 
the  thrce-])hasc  type,  working  on  a  line  voltage  of  140  volts, 
and  running  at  a  synchronous  speed  of  1,200  rov.n.  per  min. 
The  dynamo  is  u(  the  inter|Kilo  ty]iu,  and  gives  u  volt4igo 


\T  'l'i;ii;i  ].v  I'll. 

shunt-wound  machine,  which  can  develop  60  h.p.  at  full  load. 
The  field  of  this  motor  is  constant  throughout,  while  its  arma- 
ture is  connected  directly  to  that  of  the  generator,  with  only 
an  overload  circuit  breaker  between. 

The  duty  of  this  winder  is  by  no  means  light,  for  it  lifts 
about  800  tons  of  coal  per  shift,  besides  changing  the  men. 
It  has  been  found  that  in  spite  of  the  irregularity  of  the  load, 
very  little  effect   is   noticed   on  the  supply 
system,  thus  providing  a  very  strong  testi- 
mony to  the  etliciency  of  the  Ilgner  set. 

This  close  regulation  is  obtained  by  means 
of  a  slip  regulator  placed  in  series  with  the 
stator  of  the  Ilgner  sot  motor.  This  slip 
regulator  consists  of  a  lii  |uid  resistance  in  each 
phase  of  the  supply,  the  position  of  whose 
moveable  plates  is  determined  by  the  balance 
of  what  is  virtually  a  torque  dynamometer. 
This  consists  of  an  induction  motor  whose 
spindle  is  attached  to  an  arm  on  which  de- 
pends the  gear  holding  the  movable  elec- 
trodes of  tiic  liipiid  resistance.  Should  the 
current  through  the  stator  of  this  motor 
exceed  a  specified  amount  it  operates  against 
the  weight  of  the  electiodcs  and  raises  them, 
thereby  inserting  resistance  in  the  stator 
rinuit  of  tlie  motor.  The  current  passing 
through  the  squiirel  cage  dynamometer  is  at 
all  times  jjroportional  to  the  energy  psissing 
through  the  motor  of  the  Ilgner  set.  It  follows, 
therefore,  that  directly  the  demand  on  this 
motor  becomes  excessive  its  speed  and  out- 
put arc  dropped  by  the  insertion  of  stator 
resistance  anil  mi  opportunity  is  given  to  the 
llywlicel  to  take  up  the  load. 
The  winditig  motor  is  started  and  slopped 
by  means  of  longdistance  control  on  the  exciter  circuit .  In  orilcr 
to  keep  ihecxciler  voltage  constant  lheshuntn'gulaloris()]>orutod 
by  mc.in.s  of  a  small  motor  actuated  by  relays.  As  the  speed  of 
the  Ilgner  set  rises  resistance  is  put  into  the  licM,  and,  therefore, 
at  any  speed  of  the  Ilgner  set  the  position  of  the  controller  at 
the  winder  corrcipJiuU  to  the  excilution  of  the  generator. 
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and  consequently  to  tne  speed  of  the  wiiulitig  motor.  Start- 
ing is  effected  by  raising  the  plates  in  the  liquid  resistance 
already  mentioned  as  high  as  possible,  closing  the  main 
switch  and  then  re-lowering  the  plates.  The  rate  of  lowering 
is  kept  from  becoming  too  great  by  the  action  of  the  torque 
dynamometer.  The  speed  of  the  set  is  indicated  in  the  wind- 
ing house  by  means  of  a  voltmeter  supplied  from  a  small 
dynamo  on  the  main  shaft.  Two  other  dials  indicating  the 
voltage  on  the  winding  motor  and  the  current  it  is  taking 
allow  the  man  in  charge  to  see  how  things  are,  and  prevent 
too  heavy  a  strain  being  placed  on  the  motor. 

The  special  conditions  in  mining  work  that  prevail  make  it 
difficult  for  a  motor  to  be  used  without  some  intermediate 
arrangement  and  the  Ilgner  system  fills  the  gap  in  an  efficient 
manner. 

The  Lahmeyer  Electrical  Co.  of  London  are  among 
the  firms  who  use  an  adaptation  of  this  system  for  their  elec- 
trical winding  engines.  We  illustrate  in  Fig.  8  a  winding 
engine  made  by  them  in  co-operation  with  Messrs.  Louis 
Soest  of  Dusseldorf,  for  the  Wenzeslaus  Mine.  It  is  intended 
for  carrying  both  men  and  material,  and  its  working  load  is 
1|  tons  at  a  speed  of  16'5  ft.  per  second.  A  wide  speed  regu- 
lation is  available  as  the  cage  can  run  from  about  |  ft.  per 
second  to  16'5ft.  per  second.  The  motor  on  the  Ilgner  set  is 
of  the  three-phase  type,  supplied  with  current  at  3,000  volts, 
and  a  frequency  of  50.  Its  mean  output  is  IIOh.p.,  and 
its  speed  300  revs,  per  min.  It  is  set  in  motion  by  a  starter, 
with  which  is  combined  a  high-tension  reversing  sivitch,  the 
whole  being  connected  with  the  emergency  brake  through  an 
oil-release  magnet  direct!}'  connected  to  the  3,000  volt  high- 
tension  circuit. 


brakes.  In  this  case  two  brakes  are  used,  one  of  them  bein" 
a  pneumatic  band  brake,  actuated  by  the  controlling  mechanism 
mentioned  above.     The  necessary  air  is  obtained  from  a  com- 


FiG.  8. — Lahmeyer  Windino  Engine  at  the  Wexzeslaus  JTine. 

pressor  operated  automatically  by  a  small  motor.     The  pres- 
sure being  always  kept  between  three  and  six  atmospheres. 

Anothei'  winding  engine  which  was  supplied  by  the  Lah- 
meyer Co.  to  the  Gewerkschaft  "  Concordia,"  at  Dernbach, 


VS^ 
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Fig.  9  sliows  another  lyi)e  of  machine  supplied  l)y  this  firm, 
which  is  adapted  for  rather  heavier  work.  It  is  capable  of 
raising  rather  over  1  J  tons  at  a  8i)oeil  of  about  13  ft.  per  second. 
Inthiscaseana8yn<-hronouB  three-phase  motor  is  used  for<lriving 
the  Ilgner  sot,  its  capacity  being  200  ii.i'.  at  OHri  revs,  with  a 
frequency  of  50.  The  lino  voltage  is  r)00  volts,  and  it  is 
claimc<l  the  set  can  reach  full  speed  within  10  seconds  of  start 
ing.  I'owcr  is  transmitted  to  the  winding  drum  through 
double  rc<luctioD  gearing. 

A  very  important  part  of  every  winding  equipment  is  the 


has  two  drums,  and  is  capable  of  dealing  with  a  working  load  of 
about  1 J  tons.  IJoduction  gearing  with  a  ratio  of  1-  to  1  is  used, 
and  the  speed  of  the  cable  is  about  UtiJ  ft.  i)er  second.  This 
engine  is  driven  by  a  sluintwouud  motor,  whoso  normal 
voltage  is  470  volts,  and  runs  at  r)30  revs,  when  raising  tlio 
load,  and  '.•().')  during  the  .Icsceiit.  The  controlling  gear  and 
brakes  are  similar  to  those  described  above.  The  safety  brake, 
which  checks  the  cage  should  the  cable  become  slack,  holds 
the  loose  <lrum  tight  while  the  slack  cable  is  drawn  up  by 
means  of  a  hand-wheel  and  banging  runuor. 
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1500  kw.  Turbo=Alternator 

speed   1500  R. P.  n. 
Alternator  Built  by 

THE  GENERAL  ELECTRIC  CO.,  LTD.,  Mitton, 

With  Direct  Coupled  Exciter.     Normal  Load    1500  kw. 
or  1770  kilo=volt=amperes  with  a  power  factor  of  -85. 

OVERLOAD  CAPACITY  50  PER  CENT. 

Alternators  of  this  description  are  suitable  for  coupling 
to  Turbines  driven  by  Steam,  — 


DEC!  TRADE  MARK 


The  General  Electric  Co.,  Ltd. 

Head  Office: 

71,  QUEEN  VICTORIA  STREET,  LONDON,  E.G. 


Works  and  Branches: 

91S.4itton.  Manchester,  London,  Birmingham,  Newcastle,  Glasgow,  Cardiff,  Dublin, 
Belfast,  Paris,  Cape  Town,  Johannesburg. 


44 


THE  electrician:'— MINING  ISSUE. 


July  10,  1908. 


^  VV  V\/ VV  VV  VV  VV  VVAA/ ^A/ VV  VV  AA/ ^A/ V\/ AA/'VA/ VV'\A/ V>^  VU'UVaA/'XA/n^ 

I      Electric  Haulage  in  Mines,       ^ 


BY  W.  C.   MOUNTAIN.  M.I.E.E. 

(Of  JUssr  .  Ernest  Scott  &  Mountain  i 
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OiK'  of  the  most  important  uses  ot  electricity  for  miuiu.u 
purposes  is  its  application  to  haulage  both  on  the  surface  and, 
particularly,  underground,  and  durina;  the  last  few  years  a  very 
great  amount  of  work  has  been  done  in  this  direction. 

In  considering  the  adoption  of  electric  haulage  one  has  to 
ba  guided  by  local  circumstances  in  making  a  selection  of  the 
most  suitable  system,  and  these  may  be  divided  as  follows  : — 

1.  Main  Rope  Haulaje,  consisting  of  a  single  drum,  and  haul- 
ing up  gradients  exceeding,  say,  3  in.  per  yard,  so  that  the 
empty  tubs  are  able  to  draw  the  rope  back  by  gravitv. 

2.  Main  and  Tail  Hauhttje,  by  which  the  main  rope  usuallv 
draw's  the  full  tubs  up  an  incline  or  along  a  road  with  a 
gradient  in  favour  of  the  load  of  less  than  3  in.  per  yard,  the 
tail  rope  being  used  for  taking  back  the  empties  or  lighter  load. 

3.  Endless  Rope  Haulage,  which  can  be  used  on  roads  with 
a  gradient  in  favour  of  the  load  or  against  the  load,  but  this 
system  can  only  be  used  where  a  road  is  wide  enough  to  allow 
the  full  tubs  to  pass  the  empty  tubs,  except  a  special  bye-pass 
arrangement  is  used,  which  is  not  generally  satisfactory. 

4.  By  Electric  Locomotives. — These  are  generallv  used  on 
nearly  level  roads. 

There  are  various  modifications  of  these  methods  of  working 
and  combinations  for  special  cases,  but  the  above  generally 
represent  the  main  four  .systems  upon  which  haidage  in  col- 
lieries is  effected. 

Maix  Rope  Haulage. 

As  previously  stated,  this  system  of  haulage  is  adopted  on 
single  roads  where  there  is  not  sufficient  width  to  use  an  endless 
rope  (as  only  one  line  of  rails  is  required)  and  where  the  tubs 
are  of  sufficient  weight  to  run  back  by  gravitv. 

It  will  readily  be  understood  that  it  is  impossible  to  fix  any 
definite  gradient  upon  wliich  the  haulage  will  self-act,  i.e.,  run 
back  In-  gravity,  as  this  depends  so  very  greatly  upon  the  con- 
dition of  the  road,  namely,  upon  whether  the  rails  arc  of  suffi- 
cient weight  and  are  well  laid,  or  whether — as  is  often  the  case — 
they  are  light  and  badly  laid.  In  addition  to  this,  the  class  of 
tub  wheel  has  a  very  great  deal  to  do  with  easy  working. 
With  heavy  tubs,  such  as  are  used  in  South  Wales,  with  large 
wheels,  then  the  train  will  self  act,  i.e..  run  back  on  a  gradient 
of  even  less  than  I  in.  per  yard.  On  a  fairly  good  road  and 
with  the  tnb  wheels  of  reasonable  size,  it  is  found  that  2  in.  to 
the  yard  is  sufficient  for  self-acting,  l)ut  this  is  working  rather 
close  to  the  line,  and  therefore  something  between  2  in.  to  3  in. 
per  yard,  and  over,  is  the  gi'aiiierit  upon  which  a  main  ropi' 
haulage  is  usually  applied. 

Main  a.nu  Tan.   IIailage. 

Main  and  l:iil  iiaulagc  is  laridv  used  in  tiie  Noi-lh  of  Kiiglaud 
and  also  in  South  Wall's,  anil  in  districts  where,  owing  to  tiie 
possible  rising  of  the  ground  or  tlie  dillicnlty  in  maintaining 
a  good  roof,  it  is  found  imp()ssil)le  to  make  the  roads  of  sudi- 
ciciit  wi<lth  to  enalih'  endless  rope  hanliige  to  lie  useil. 

This  systi'tn  is  being  gradually  discarded  for  endless  jope, 
but  there  are  still  a  good  niiiny  mining  engineer.s  who  believe 
in  it;  thi.s  i.^  g(uierally  in  oldir  collieries  or  mines  where  the 
roads  are  of  consideralilc  length  and  it  is  necessary  to  gel  the 
men  inbye,  i.e.,  to  their  work,  in  llir  shoitcst  space  of  time. 

It  will  easily  be  iccognised  that  in  aiiv  system  of  intermittent 
haulage,  such  as  main  rojie,  in  wliicii  tli<^  full  load  is  usn.illv 
drawn  up  and  the  em|ity  load  allowed  to  self-act  liiick.  oi-  in 
main  and  tail  haulage,  where  the  full  tubs  are  drawn  outlives 
and  then  the  empty  tubs  taken  itdive.  that  a  verv  considerable 
amount  of  time  is  wasted  in  making  u|)  the  train  of  tuiis, chang- 
ing from  the  fidl  to  the  empty  inbye,  and  al.so  going  through 
tliu  same  oporution  at  the  pit  l)ottoin,  or  to  wiiutever  point  the. 


haulage  gear  may  draw  the  coals  or  minerals,  and  approxi- 
mately a  gear  of  this  type  is  worked  at  about  full  power  for 
one-third  of  the  time.  It  then  stands  for  about  one-third,  and 
runs  at  a  much  smaller  power  for  the  other  third.  Conse- 
quently, the  amount  of  power  necessary  for  dealing  with  a 
giv(!n  output  with  either  main  or  main  and  tail  haulage  is  very 
much  greater  than  with  endless  rope,  and  a  calculation  will  be 
given  later  on  showing  the  comparative  power  necessary  for  the 
same  output. 

There  are  many  positions,  however,  in  a  mine  iu  which  this 
system  of  haulage  can  and  will  be  largely  utilised,  i.e.,  to  dis- 
pense with  horses  underground.  In  maiiy  collieries  there  are. 
large  numbers  of  horses  kept  for  drawing  coals  along  roads ; 
for  example,  say,  from  the  working  face  to  the  main  haulage 
roads,  and  for  subsidiary  work  of  this  kind,  a  light,  portable 
type  of  haulage  which  can  be  main  rope  when  there  is  suffi- 
cient gradient,  or  main  and  tail  where  the  roads  are  flat,  and 
illustrations  are  given  showing  gears  of  this  description. 

Endless  Rope  Haulage. 

The  endless  rope  system  of  haulage  is  probably  the  simplest 
that  can  be  adopted  where  the  roads  are  of  sufficient  width 
and  are  also  reasonably  straight.  In  a  system  of  this  kind  the 
rope  passes  round  a  rope  wheel,  usually  two  or  three  times  to 
give  a  sufficient  grip,  the  wheel  being  fitted  with  "  C  "-shaped 
trods,  which  are  renewable.  This  gives  a  sufficient  grip,  and 
there  is  also  a  balancing  arrangement  ensuring  that  the  rope 
is  kept  at  a  suitable  degree  of  tightness. 

There  are,  of  course,  many  types  of  rope  wheels,  and  many 
shapes  of  trods,  these  being  largely  governed  by  the  particular 


lAAj 
SHAPED  Trod. 


idea  of  the  engineer  in  charge,  but  there  is  no  doubt  that  the 
simple  ■'  C  "  trod,  with  three  or  four  turns  of  rope,  is  being  verv 
generally  adopted,  but,  of  course,  good  work  is  done  by  the 
"  t'adzow  "  pulley,  which  consists  of  a  single  groove  in  which 
the  roi)e  grijjs,  passing  half-way  rounil  the  wheel,  but  the  wear 
and  tear  on  the  rope  is  usually  greater  with  this  type  of  pulley. 

Fig.  1  shows  the  rim  of  a  rope  wheel  tittetl  with  a  "  V  " 
trod.  This  trod  is  usually  made  of  chilled  cast-iron  in  seg- 
ments, but  is  sometimes  made  of  steel.  Steel,  however,  is 
rather  hard  upon  the  rope,  and  it  is  better  to  occasionally 
renew  the  cast-iron  trods  than  have  to  renew  the  rope. 

Fig.  2  shows  the  single  groove  and  it  will  be  noted  that 
ihe  rope  grips  at  each  side  of  the  groove.  These  pulleys  are 
usuallv  split  down  the  centre  at  the  rim  so  that  the  rim  sides 
cini  be  brought  together  ,is  wear  takes  place. 

Si'KKI)    OI'    IJAll.AGI':. 

The  speed  of  haulage  l)y  any  system  is  goxcrnetl  largely  by 
the  h'ligth  of  the  road,  the  gradient,  and  the  ipiantitv  of  coal 
to  be  dealt  with  in  .'i  given  time. 

Main  nr  in:ini  .■uid  liiil  haulage  gears  usu.illv  run  at  a 
rope  speed  of  Irom  I  i"  li  miles  per  hour  in  small  gears,  i.e., 
sii  V,  U|)  to  1(1  or  ")!)  M.I'.,  .'iiid  from  (!  to  8  miles  jx'r  hour  in  gears 
from,  siiv,  50  to  1(M)  n.e.  In  larger  gears  the  speed  would  |)ro- 
babiv  !)(■  from  8  to  12  miles  per  hour.  With  endless  rope  the 
average  speed  is  about  2  miles  per  hour.  Some  engineers  prefer 
not  to  exceed  1  'f  miles  and  others  adopt  2  to  2J  miles,  butabout 
2  miles  )ier  lionr  niav  In'  considered  as  a  good  average  working 
.speed.     The  sp.'ed,  of  course,  greatly  (le]iends  upon  the  work- 
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inc  conditions.  If  tlie  road  is  j;ood  and  fairly  level,  it  is  possi- 
ble ti>  secure  the  tubs  to  the  rope  at  a  higher  speed  than  can  be 
done  with  a  heavy  firadient  and  the  tubs  probably  close  to- 
irether,  and  it  is  only  piaetieal  experience  which  can  definitely 
determine  the  most  suitable  speed  for  any  |)articular  type  of 
KMd. 

Bndless  ropes  can  be  of  very  (•onsideial)lr  leiiutli,  an<l  (liis 
,  ,■  111  of  haulaiic  also  has  the  advantage  that  it  is  quite  pos- 
to  controla  nunibeiof  districts  from  one  haulage  centre  bv 
[  the  haulage  gear  with  a  sufficient  number  of  rope  wheels. 


mkii. 


Power  Reqvired  fok  n.\rL.\r.E. 

In  order  to  enable  engineers  to  arrive  speedily  at  the  horse- 
power required  for  dealing  with  any  given  quantity  of  coal  or 
mineral  by  either  of  the  systems,  i.e..  main  rope,  main  and  tail, 
or  endless  rope,  the  writer  has  prepared  two  tables,  which  an- 
as follows  : — 

Table  I.  gives  the  power  required  for  main  and  tail 
haulage  gears  on  gradients  varying  from  2  in.  in  favoiu'  of  the 
load  to  12  in.  to  the  yard  against  the  load,  and  this  table  may 
be  taken  as  safely  representing  the  horse-power  which  will  be 
required  under  ordinary  conditions,  with  a  proper  allowance  to 
cover  friction.  The  load  in  tons  includes  the  weight  of  the 
tubs,  coal,  and  rope. 

With  main  rope  haulage  it  is  necessary  to  take  the  weight  of 
the  main  rope  only,  but  with  main  and  tail  haulage  the  weight 
of  both  ropes  should  be  added  to  the  weight  of  the  coal  and  tubs 
on  the  incoming  journey. 

It  will  be  noted  that  the  power  is  given  at  a  speed  of  10  miles 
per  hour,  but  by  taking  off  the  figure  on  the  right,  or  using  a 
decimal  point,  the  table  gives  at  once  the  horse-power  required 
at  a  speed  of  one  mile  per  hour,  and  if  this  horse-power  is  multi- 
plied by  the  actual  speed  at  which  the  train  is  running,  the 
horse-power  necessarv  will  be  given. 


In  calculating  horse-powers  for  main  or  main  and  tail  haulage 
the  length  of  the  road  itself  does  not  come  into  account. 

Table  II,  Emllcss  Rope  IIauhi<fr. — With  endless  rope 
haulage,  where  the  tubs  are  attached  to  the  endless  rope  at 
regular  inteivals,  it  is  sufficient  to  take  the  delivery  in  lbs,  of 
coal  per  minute  at  the  pit  bottom,  or  to  whatever  point  the 
haulage  rope  is  recjuired  to  deliver  its  load,  and  it  will  be  noted 
that  Table  II.  gives  the  hor.se-power  required  on  a  road 
1,000  yartls  long,  from  a  gradient  2  in,  to  the  yard  in  favour 
cf  the  load  to  12  in,  to  the  yard  against  the  load. 

In  considering  the  horse-power  of  an  endless  rope  haulage,  it 
is  also  only  necessary  to  take  the  avei'age  gradient,  so  that  if 
the  total  length  of  the  road  is  known  and  the  total  rise,  this 
will  give  at  once  the  gradient  in  inches  per  yard  against  which 
the  load  has  to  be  drawn. 

Assuming  that  the  road  is  more  or  less  than  1,000  yards  long, 
the  horse-power  is  in  proportion  to  the  length  of  the  road.  For 
instance,  if  the  road  is  500  yards  long,  the  horse-power  required 
will  be  one-half  of  that  shown  in  the  table  ;  if  twice  the  length, 
then  double. 

CoMP.\Ri.sox  OF  Power  Required  for  Maix  axd  Tail  and 
Endless  Rope  Haulage. 

A  comparison  of  the  two  systems  of  haulage  as  regards  power 
required,  based  upon  the  above  tables,  will  explain  the  appli- 
cation of  the  rules,  assuming  that  the  work  to  be  done  by  each 
haulage  is  as  follows  : — 

Capacity  in  10  hours      (iOO  tons. 

,.         per  hour          60     ,, 

,,         per  minute        1 

Length  of  road,  l,7t)0  yards     1    mile. 

Gradient  against  load       4  in,  to  the  yard. 

Weight  of  each  empty  tub         4  cwt. 

Weight  of  coal  per  tub    10  cwt. 


Table  I — Harm- power  required  for  Main  and  Tail  Haulage  at  10  Miles  per  Hour. 


Ictual       Virtual 
fincline    |    incline 
1  inches    in  inches 
cr  yard,   per  yard. 


Actual 

Virtual 

Lo.id  in  tons. 

incline  in 
iuches 

inches 

per  yard. 

per  yard. 
0 

5 

7-5 

10 

15 

20 

25 

30 

35 

40 

45 

50 

-2 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

-1 

1 

8-3 

12-5 

16-6 

25 

33-2 

41-4 

50 

58 

66-4 

75 

80-8 

0 

2 

16-7 

25 

33-3 

50 

66-6 

83 

100 

116 

133 

150 

166 

1 

3 

25 

37-7 

50 

75 

100 

125 

150 

175 

200 

225 

250 

2 

4 

33-4 

50 

67-5 

100 

134 

167 

200 

233 

270 

300 

334 

3 

5 

41-5 

62 

83-.5 

125 

167 

208 

250 

290 

334 

375 

416 

4 

6 

50 

75 

100 

150 

200 

250 

300 

350 

400 

450 

500 

o 

7 

58-3 

87 

117 

175 

234 

294 

350 

408 

468 

525 

538 

6 

8 

66-3 

100 

133 

200 

267 

333 

400 

465 

532 

600 

666 

7 

9 

75 

112 

150 

225 

300 

37.-) 

450 

520 

600 

675 

750 

8 

10 

83-5 

124 

166 

250 

333 

420 

500 

580 

664 

750 

830 

9 

11 

91 

137 

183 

275 

366 

459 

550 

640 

732 

825 

918 

10 

12 

99 

150 

200 

300 

400 

500 

600 

696 

800 

900 

1,000 

11 

13 

108 

162 

217 

325 

433 

542 

650 

755 

868 

•976 

1,080 

12 

14 

116 

174 

233 

350 

466 

584     700 

815 

932 

1,050 

1,168 

Table  II. — Horse-power  required  for  EnSless  Rope  Haulage  on  Road  1,000  Yards  Long. 


Output  in  pounds  per  minute. 


200       300        400    \    500 


600 


700        800        900      1,000     1,2.50     1,500  i  1,750    2,000 


2,250  I  2,500  :  2,750 


■~2 

0 

0   1 

r-i 

1 

•5 

0 

,7 

1 

L  1 

3 

1-5 

■  2 

4 

2 

r  8 

5 

2-5 

4 

6 

3 

5 

7 

3  5 

6 

,S 

4 

7 

9 

4-5 

8 

10 

5 

9 

11 

5-5  ' 

10 

12 

6 

11 

13 

6-5 

12 

14 

7 

0 
•75 
1-5 
2-3 
3  i 
3-8 
4-5 
5-3 
6 

6-8 
7  6 
8-3 
9 

9-8 
10-6 


0 
1 
2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 


0 

1-2 
2-5 
3-8 
5 

6-3 
7-6 
8-8 
10 
11-4 
12-6 
14 
15-2 
16-4 
17-7 


0 

1-5 

3 

4-6 

6 

7-6 

9 
10-5 
12 
13-7 
15  2 
16-7 
18-2 
19-8 
213 


0 

1-7 
3-5 
5-3 
7 

8-9 
10-6 
12-4 
14-2 
16 
17-7 
19  5 
21-3 
23 
24-8 


4 
6 
8 
10 
12 
14 
16 
18 
20 
22 
24 
26 
28 


0 

2-3 
4  6 
6-8 
9 
11-4 
13-7 
16 
18-2 
20-5 
22  5 
25 
27-3 
29-6 
31-8 


0 

2-5 
5 

7-6 
10 
12-7 
15-2 
17-7 
20-4 
22-8 
25-3 
27-8 
30 
33 
35-4 


0 

31 
6-3 
9-5 
12-6 
15-8 
19 
22 
25-3 
28-5 
31-7 
34-7 
38 
41 
44 


0 

3-7 
7-6 

11-4 

15 

19 

22-8 

26-5 

30-4 

34 

38 

41-7 

45 

49 

53 


0 

4-4 
8-9 

13-3 

17-6 

22-3 

26  6 

31 

35 

40 

44 

49 

53 

57 

62 


0 

5 
10 
15-2 
20 
25  4 
30-4 
35 
41 
45 
51 
55 
61 
66 
71 


3.000 


0 

0 

0 

5-6 

6-2 

6-9 

11-4 

12-7 

14 

17 

19 

21 

23 

25 

28 

28 

32 

35 

34 

38 

42 

40 

44 

49 

45 

51 

55 

51 

57 

63 

67 

63 

69 

62 

69 

76 

68 

76 

83 

74 

82 

90 

80 

88 

97 

0 

7-5 
15 
23 
30 
38 
45 
53 
60 
68 
76 
83 
90 
98 
106 
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High-Tension  Circuit-Breal<.er.    Switchboard  Tjpe. 

The  overload  coils  are  mounted  directU'  on  insulators 
and  fonn  part  of  the  H.T.  circuit.  The  adjustment 
of theo verload  release  can  be  made  from  the  front  of 
the*  board. 


Combined  Oil-Break  Switch  and  Fuse. 

Opened  for  Inspection  or  Renewal  of 

Fuses,  shewing  Terminals. 

I'alUrn  j.II.l'. 


Combined  Oil-Break  Suitcli 

and   I'lise.     Closed   and   in 

"  On  "  Position. 

raUcrn.I.II.l', 


1 


Gear  of  Remote  Electrical  Control 
Switch  Pilhr. 


Change-over  Switch.    Type  Z,  Outfit iV, 


IOiTlo^  l^fiF  ItCHHE 

^ARK  ST,        SOUTHWARK ,        LOHDON.S.E. 

NEWCASTLE,    BIRMINGHAM    AND   GLASGOW. 


Cables : 
ABCAN 
LONDON. 
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^witchgeaR. 


Switchboard  *or  Sinking  Pump  Motors. 


\  1 

^     Your    inquiries     a.re     invited    for    every    des-      ^ 


I 


I      cription    of    S'^vitcHgfea.r    specia.lly     designed      | 
I      for  use  in   Nines,   Surfa,ce   a.nd    Underg^round     I 


V^orking:. 


^ARK  S?,        soUTHWARK  ,        LOND0N,5.E. 

NEWCASTLE,   BIRMINGHAM   AND  GLASGOW. 


48 


THE  electrician:'~mixing  issue. 


July  10.  190S. 


Main  rind  Toil  Haulagt. — The  power  required  for  main  and 
tail  haulage  will  therefore  be  as  under  : — 

Number  of  trains  per  hour       3. 

Time  aliowcd  for  hauling  botli  tubs  outbye  H  minutes. 

Time  aUowed  for  liaiiling  empty  tubs  inbye  8  minutes. 

Hitching  on  full  and  empty  tubs   4  minutes. 

Total  time  per  journey  in  and  out 20  minutes. 

Number  of  tubs  per  journey        40. 

Capacity,  10  cwt.  each 400  cwt.  or  20  tons. 

Weight  of  tubs.  4  cwt.  eacli         IfiO  cwt.  or  8  tons. 

Estimated  weight  of  rope   40  cwt.  or  2  tons. 

Total  weight  of  train,  including  coal,  tubs  and 

ropp 30  tons. 

Speed  of  haulage         1  mile  in  8  minutes, 

iir  70  miles  per  hour. 

From  the  main  and  tail  haulage  Table  I.  it  will  be  seen 
that  if  a  load  of  30  tons  at  a  speed  of  10  miles  per  hour  is  to  be 
hauled  up  a  gradient  of  4  in.  to  the  yard  against  the  load. 
300  H.p.  will  be  required,  so  that  at  the  reduced  speed  of  7i 
miles  per  hour  the  horse-power  becomes  30x7-5  =  225. 

Endless  Rope  Hnulage. — For  the  same  duty  by  the  endless 
rope  syst?m,  the  delivery  of  coal  to  the  pit  bottom  being  60O 
tons  in  10  hours,  or  60  tons  per  hour,  ('.p.,  1  ton  per  minute,  the 
power  calculation  is  as  follows  : — 

Speed  of  haulage  in   miles  per  hour 2. 

Length  of  road,    1    mile         1.7(1(1  yards. 

Gradient  against   the  load 4  in.   per  yard. 

Coal  deliyered  )ier  hour         (iO  tons. 

Coal  delivered  per  minute       1  ton. 

Weight  of  coal  per  tub    10  cwt. 

Number  of  tub.s  deliyered  per  minute  to  pit 

bottom 2. 

Yards  travelled  per  minute  by  ro])e  on  tv.-o 

miles  per  hour        58 -fi. 

Distance  of  tubs  apart  on  rope       29-3  yards. 

Number  of  full  tubs  on  rope (lO. 

Number  of  empty  tubs  on  rojie        (>0. 

With  the  endless  rope  system  the  full  and  empty  tubs  balance 
each  other,  and  it  is  therefore  onh-  necessary  to  deal  with  the 
actual  weight  of  the  coal. 

On  reference  to  the  horse-power  given  in  the  endless  rope 
power  Table  II.  it  will  be  seen  that  for  an  output  of  2,250  lb. 
per  minute,  which  is  the  nearest  in  the  table  to  2.2-tOlb.,  or 
1  ton.  on  a  road  1  .(lOO  yards  long  with  a  gradient  of  4  in.  to  the 
yard  against  the  load,  you  will  require  34  h.p. 

With  the  endless  rope  system  the  horse-power  is  increased 
in  accordance  with  the  length  of  the  road.  Therefore,  the 
horse-power  for  a  road  1  mile  long  becomes  34  x  1,760  1,000= 
60  H.p. 

In  both  .systems  it  is  desirable  to  add,  say.  25  per  cent,  to  the 
calculated  power  for  contingencies,  such  as  tubs  coming  off  the 
road,  abnormal  friction  and  other  contingencies,  so  that  to  be 
qtiite  .safe  it  is  recominended  that  the  motors  for  the  above 
duty  should  l)e  as  follows  : — 

^lain,  or  main  and   tail  haulage,  say      280  u.v. 

Endless  rope  haulage       7->  h.p. 

These  figures  show  the  great  economy  of  the  endless  rope 
sy.stem  of  haulage  where  the  systi  m  can  be  ado])t('d. 

Having  briefly  described  the  .systems  of  haulage,  and  having 
decided  upon  the  type  of  gear  to  be  utilised  for  the  [)aiti(iilar 
work,  it  i.s  necessary  to  consider  some  points  of  design.  In 
selecting  the  size  of  drum,  it  is  desirable  when  using  ordinary 
wire  ropes  to  make  the  drum  not  les-<  than  60  times  the  diameter 
of  the  rope  to  be  u.sed.  In  other  words,  the  drum  should  be 
not  less  than  5  ft.  diameter,  i.e.,  60  in.,  when  using  a  liatdiige 
rope  1  in.  diameter,  but  the  following  sizes  may  be  of  service 
as  a  rough  guide  when  the  horse-power  is  known  : — 

Miiiii  fiiifl  Main  Tnil  natitriijr, 

Diameter  of  drum.  Width  of  drum. 

''•"•'■  (inches).  (inches). 

20—  .30  i                  30  12 

40—  55  3(1  \r, 

00—  75  42  l.-i 

80—100  48  24 

120—140  m  24 

150  72  24 


The  width  of  the  drum  is,  of  course,  governed  entirely  by  the 
length  of  the  rope  which  is  to  be  coiled  upon  it,  and  the  above 
widths  are  merely  given  as  average  standards. 

Endless  Rope  Haulage. — For  endless  rope  haulage  the  rope 
wheel  requires  to  be  appro.ximately  the  following  dimensions  : 

Endless  Hope  Haulage. 


B.H.P. 


20 
30 
40 


Diameter  of  rope  wheel 
(inches). 


B.H.P. 


Diameter  of  rope  wheel 

(inches). 


48 
54 
60 


50 

(10 
100 


(j(l 
72 
84 


The  above  dimensions  are,  of  course,  based  upon  the  whole 
of  the  horse-power  being  transmitted  from  one  rope  wheel,  but 
it  is  quite  customary  to  fit  endless  rope  haulage  gears  with  a 


M 5'- dl  rO  B£  CH/LUD  WHEJtE 

'  '  j  I  MM)H£D 


".,'?•    \ 


»'      TOB£  CAST  IN  A  CIKLE 
«  V'        AND  SPLIT  INTO  *  SfOMCMTS 


,«>' 


Fic.  2. — WnKi;i.  KoK  Eniilk.ss  Horn  Haclaok. 

number  of  rope  wheels,  and  then,  of  course,  it  is  desirable  that 
they  should  all  be  of  the  same  size,  but  the  choice  of  a  siiitahle 
size  wheel  can  be  made  by  referring  to  the  above  table,  and 
usually  the  size  is  settled  by  the  greatest  horse-power  which  any 
particular  wheel  has  to  transmit. 

Kig.  3  shows  a  main  rope  haulage  gear  with  motor  of  200 
KKK.H.P.  This  gear  is  fitted  with  a  drum  7  ft.  diameter  liy  2  ft. 
wide,  and  was  built  for  a  rojie  speed  of  (i  miles  per  hour.  The 
drum,  it  will  be  noted,  is  in  halves  and  nuvchini'd  at  the  joints, 
liushed  with  gun-metal  rinming  loose  on  the  shaft,  tin'  drum 
barrel  being  of  sheet  steel  secured  to  the  drum  sides  by  cotiiiter- 
sunk  l)olts  with  nuts  on  the  inside. 

The  friction  clutch  is  of  a  type  introduced  by  Messrs.  Eriiea^ 
Scott  \-  Mountain,  and  known  as  "  Hall's,"  and  consists 
of  an  all-round  brake  .strap  attached  to  the  drum.  This  .strap 
is  lined  with  hard  wood  blocks,  which  ci\n  be  very  easily  and 
cheaply  renewed,  one  end  of  the  strap  being  Hftached  to  the 
drum  side  and  the  other  to  a  lever  which  is  operated  by  mean.s 
of  a  .screw  and  handwheel  from  the  driver's  platform.  In  start- 
ing the  gear  the  clutch  is  disengaged  and  the  motor  starts  light, 
ordinary  starting  gear  being  all  that  is  uccessary.     The  clutcii 
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SIEMENS  BROTHERS  &C°L° 

electrical  engineers. 


Manufacturers  of,  and  Dealers  in, 

ELECTRICAL    APPARATUS 

FOR    lSdlJ.JSfT^€3r    PURPOSJBS. 


INSULATED   CABLES  OF  ALL   DESCRIPTIONS. 

CABLES    FOR    DEEP    SHAFTS    A    SPECIALITY. 


WATER-TIGHT   JOINT    AND    END    CONNECTION    BOXES. 


Siemens  Patent  Signalling  Apparatus  for  the  Control 
of  Hauling  and  Hoisting  Operations. 


WATER-TIGHT    BELLS    AND    TELEPHONES. 


WATER    LEVEL    INDICATORS. 


ELECTRIC    MINE    EXPLODERS. 


IRON    POLES,    INSULATORS    AND    LINE    MATERIAL. 


DRY    AND    FLUID    BATTERIES. 


INDICATING    AND    RECORDING    PYROMETERS. 


EUctrical    Tcstiog    loStrOn^^ots    of  all    d^scriptiooS. 


Head  Office:    12,  QUEEN  ANNE'S  QATE,  LONDON,  S.W. 
Works  :    WOOLWICH,   KENT. 
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is  then  gradually  tightened  upon  the  revolving  brake  riiu  which 
is  attached  to  the  shaft,  and  gradually  takes  up  its  load,  so  that 
the  train  of  tubs  is  slowly  started  from  rest,  and  with  careful 
handling  the  current  required  for  the  motor  will  not  rise  appre- 
ciably above  that  required  for  normal  full  loud. 

This  type  of  clutch  has  been  very  largely  used.  It  has  great 
advantages  over  any  other  type  of  friction  clutch,  due  to  the 
fact  that  the  load  can  be  started  very  gradually,  and  the  onlv 
parts  requiring  renewal  are  the  wood  blocks,  which  can  be 
easily  and  cheaply  fitted  by  the  collierv  engineers. 

With  main,  and  main  and  tail,  haulage,  it  is  necessarv.  of 
course,  to  provide  the  drums  with  very  reliable  brakes,  operated 


when  tubs  come  off  tlie  road,  or  a  heavy  strain  is  verv  suddenly 
thrown  on. 

If  the  motors  are  arranged  to  drive  direct  through  gearincr 
on  to  the  gears,  it  is  necessary  to  use  machine  cut  geariuij.  at 
any  rate  for  the  first  motion,  and  in  small  haulage  gear.s  it  is 
desirable  to  have  the  whole  of  the  gearing  cut.  but  in  iar^e 
plants  this  is  an  unnecessary  xpcnse  for  the  main  spur  wheel 
and  pinion. 

The  main  spur  wheels,  if  machine  moulded  and  of  cast-iron 
or  steel,  should  be  double  shrouded  and  in  halves.  In  fact, 
in  all  colliery  work  it  is  desirable  that  the  spur  wheels,  iaulage 
drums,  and  all  parts  of  any  size  should  be  in  halves,  or  so  con- 
structed that  they  can  be  readily  got  inbye,  as  frequentlv  the 
roads  are  verv  narrow. 

For  small  haulage  gears  raw  hide  pinions  on  the  motors  have 
been  used  in  some  cases  successfully,  but  in  all  collieries  gearing 


z  /*^ 


Fio.   .3. — Miix  Rope  Hatlaoe  Gear  with  JIotor  of 
200  Effective  H.P. 


Fig.  5. — ilAi.v  and  Tail  Haulaoe  Gear  with  Three-phase'^Motor, 


usually  by  foot  or  by  foot  and  hand  in  the  case  of  main  and  tail 
gears.  f<,  These  brakes  are  frequently  of  the  all  round  type, 
i.e.,  they  entirely  embrace  the  brake  rim,  but  if  made  in  this 
way^they  should  be  jointed  in  the  centre,  so  that  in  the  event 
of  the  strap  breaking,  one-half  will  hold  the  load,  and  the  brake 
should  be  designed  of  sufficient  dimensions  to  enable  this  to  be 
done. 

Some  engineers  prefer  post  brakes,  this  brake  consisting  of 
two  upright  posts  with  hard  wood  or  cast-iron  blocks.  The 
bottom  ends  of  the  post  are  usually  fitted  with  turned  bolts 


of  this  sort  is  liable  to  change  of  temperature,  damp,  oil  and 
dirt,  and  machine  cut  steel  pinions  ou  the  motors  have  been 
generally  found  to  give  the  most  satisfactory  results,  these 
pinions  running  into  machine  cut  spur  wheels  on  the  inter- 
mediate shaft.  If  possible,  this  gcarins  should  be  run  in  an  oil 
bath. 

The  writer  has  for  many  years  recommended,  where  possible, 
that  the  power  from  the  motor  to  the  haulage  gear  should  be 
transmitted  by  some  elastic  medium  such  as  driving  ropes  or 
belts.     Of  course,  belts  are  only  suitable  for  very  small  haul- 


Fit!.  4. — Main  a.nh    Tan.  IIaiiai:!;  Gear  with  t'.C.   .Muthh  cik 
300  Effective   II. I". 

carried  by  a  cast-iron  soleplate,  and  the  outer  ends  are  brouulit 
together  by  means  of  a  toggle  joint  operated  from  tlw  drivei's 
platform.  This  is  an  extremely  ])owerfuI  type  of  brake  and 
very  simple.  j. 

Tlie  brake  rims  arc  preferably  fitted  with  ninwable  I  rods. 
so  that  in  the  event  of  any  wear  and  tear  takiiif;  plmr  the  trods 
can  be  renewed  without  renewing  the  whole  druiiiside,  which 
might  be  otherwisr'  nece.M.sarv.  -"j 

Jh  the  design  of  liaulage  gears,  partlcuhirly  for  iiiain  or  main 
and  luil  work,  it  is  necessary  to  keep  the  shafts  and  gearing  of 
very  ample  strength,  as  gears  are  always  liabli'  to  hcMW  sjiiw  ks 


Fi(i. 


-RNni.Ess   Hnpi:   Hmi.vgi:  Gkau   tcui   Mope   Dkive. 


ages,  and,  therefore,  ropes  are  generally  preferable.  Hy  adopt- 
ing this  system  of  driving  the  vibration  is  taken  off  the  motor, 
and  with  continuous  current  machine's  this  is  very  im])ortant. 
•  •I  couise.  with  three-phase  motors  where  there  are  no  eonimu- 
tatorsor  commutator  conneel  ions  the  vibration  has  not  such  a 
serious  effect.  I>ut  unqnestinnablv  for  haulage  gears  of  the  fixed 
type,  from,  sav.  20  to  ).")()  n.r..  rope  driving  gives  extremely 
satisfactory  ri'sults.  Kor  larger  gears  with  very  slow  speed 
motors  and  with  possibly  oldy  a  single  r<Mluction  between  the 
motor  and  the  haulage  gear,  direct-gen  red  motors  run  .satis- 
factorily and  without  any  great  noise. 
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The  bedplates  of  all  haulages  designed  for  underground  work 
should  preferably  be  of  steel.  They  must  be  made  in  such  a 
manner  that  they  can  be  taken  to  pieces,  got  inbye,  and  re- 
erected  in  position  without  trouble,  and  the  steel  bed  is  lighter 
and  stronger  than  cast-iron. 

In  designing  such  a  bedplate  it  is  important  to  see  that  suit- 
able plates  are  provided  at  the  corners,  and  also  thickening 
plates  under  the  bearings,  so  that  the  whole  structure  is  very 
rigid. 

Fig.  4  represents  a  main  and  tail  haulage  gear  driven  by  a 
continuous-current  motor  of  300  eff.h.p.,  the  motor  running  at 
a  speed  of  300  revs,  per  min.,  and  a  rope  .speed  of  8  miles  per 
hour.  This  gear  is  fitted  with  two  drums  6  ft.  diameter  by  2  ft. 
wide,  the  drums  being  driven  through  a  train  of  gearing,  the 
pinion  of  the  motor  being  of  forged  steel  machine  cut  running 
into  a  machine  cut  cast-steel  wheel  on  the  intermediate  shaft, 
and  upon  this  shaft  a  forged  steel  machine  cut  pinion  drives 
into  the  double  shrouded  main  spur  wheel  on  the  drum  shaft. 
The  drums  run  loose  on  the  shaft  and  are  fitted  with  friction 
clutches.  The  method  of  operating  these  clutches  is  clearly 
shown  by  reference  to  the  hand  wheel  standing  on  the  plat- 
form. It  will  be  noted  that  the  bedplate  is  of  steel  girders 
bolted  together. 

A  suitable  indicator  is  fitted,  driven  from  the  drums,  to  show 
the  position  of  the  train  on  the  road. 

Fig.  5  shows  a  similar  gear,  but  driven  by  a  three-phase 
motor.  In  this  case  the  motor  is  placed  upon  the  platform  of 
the  haulage,  which,  of  course,  makes  the  whole  combination 
V.  ry  compact,  but  where  the  motor  can  be  placed  on  one  side — 
as  shown  in  the  previous  illustration — it  is  to  be  preferred,  as 
it  prevents  the  oil  and  dirt  being  thrown  over  the  motor  from 
the  ropes. 


it  might  be  safely  assumed  that  each  horse,  including  the' boy 
looking  after  it.  and  food,  costs  at  least  £1  per  week,  and  in 
some  collieries  there  are  large  numbers  underground.  It  will 
readily  be  seen  that  if  electricity  can  be  applied  by  the  use  of 
small  haulages,  as  illustrated,  an  enormous  saving  can  be  effec- 
ted in  working  costs. 

These  haulage  gears  are  required  to  give  from  5  to  20  h.p., 
and  are  fitted  with  either  continuous  current  or  three-phase 
motors,  and  drive  through  machine  cut  gearing  on  to  the  main 
drums,  which  in  the  smaller  sizes  are  21  in.  diameter  and  in 
the  larger  sizes  30  in.  diameter,  designed  for  a  rope  spied  of 
about  -t  miles  per  hour. 

The  bedplate  in  both  types  of  gear  is  made  of  steel  plates,  so 
that  the  whole  can  be  readily  taken  to  pieces  in  case  it  is  desired 
to  place  the  haulage  in  any  position  underground  where  the 
roads  are  very  narrow  or  very  low. 

The  control  of  haulage  gears  where  driven  by  three-phase  or 
continuous  current  motors  is  a  problem  which  has  been  very 
difficult  to  meet,  but  controllers  are  now  being  made,  particu- 
larly for  three-phase  motors,  which  work  very  satisfactorily. 

Electric  Locomotives. 

Electric  locomotives  have  not  been  used  to  any  great  extent 
in  this  country,  and  there  is  no  doubt  that  where  endless  rope 
haulage  can  be  used  the  latter  is  verv  much  more  economical, 
as  a  locomotive  necessarily  weighs  a  considerable  amount  and 
a  great  deal  of  power  is  recjuired  to  move  the  locomotive  itself. 


Fic 


-Endless  Rope  HArLAOE  Gear  with  Four  Rope  Wheels. 


Fig.  8. — Portable  Type  of  Main  Rope  Haii.ao.k. 


Fig.  6  represents  an  endless  rope  haulage  gear  arranged  for 
rope  drive,  and  suitable  for  150  to  200  eff.h.p.  at  a  rope  speed 
of  2  miles  per  hour.  The  gear  is  of  sufficient  width  to  enable  a 
second  rope  wheel  to  be  fitted,  but,  as  shown,  onlv  one  wheel 
is  jjrovidecl.  The  rope  wheel  is  7  ft.  diameter  and  is  driven 
through  a  train  of  gearing  consisting  of  a  forged  steel  machine 
cut  pinion  on  the  pulley  shaft  gearing  into  a  cast  steel  machine 
cut  wheel  on  the  intermediate  siiaft,  with  a  forged  .steel  machine 
cut  pinion  driving  into  the  main  spurwheel.  whicii  is  l<)  ft.  2  in. 
diameter  by  4A  in.  pitch  by  l."5i  in.  face. 

It  will  he  nested  that  post  brakes  are  used  in  this  case,  these 
hi'ing  operated  from  the  drivers  [jlatform.  Tiie  rope  wheel  is 
fitted  with  11  friction  clutch  of  the  "  Hall  "  tyj)!-,  worked  also 
Ironi  th(!  driver's  platform  liy  a  screw  an<l  hand  wheel 

Fi;;.  7  shows  an  endless  r()j)(^  lia\ilage  gear  of  the  same  geni'ial 
tyjje,  but  fitted  with  four  rope  wheels,  each  rope  wheel  running 
loose  on  the  .ihaft,  and  provided  with  friction  clutches.  Thi.s 
illustration  shows  how  e,\tr<'inely  simple  it  is  to  control  four 
main  road.s  from  one  central  position  antl  by  one  attendant. 
The  friction  clutches  enable  anv  of  tlir'  r()|)es  (o  be  st<)|i|)e(l  or 
started  as  re()uired  without  stojipinfi  the  iiiiulage,  and  the  load 
on  each  rope  can  be  started  as  graduallv  as  rei|uired.  .\n\' 
siiddi'n  snatchinj;  of  the  rope  due  to  a  faidtv  clutch  would  pro- 
liably  throw  the  tubs  off  the  roa<l. 

Kig.  H  represents  a  portable  typeiif  main  rope  haula;;e.  which 
has  been  designed  for  subsidiary  or  auxiliary  haulage  inider- 
ground  in  order  to  dispense  with  horses.     At  the  present  time 


Under  these  circumstances,  except  for  short  roads  which  can- 
not be  worked  either  by  endless  rope  or  main  or  main  and  tail 
haulage,  there  does  not  seem  to  be  a  very  great  future  for  loco- 
motives in  this  country.  They  are  ustd  to  a  considerable 
extent  in  Anu'rica.  but  it  must  be  clear  that  unless  the  voltage 
is  suiliciently  low  to  ])revent  any  possibility  of  dangi'r  through 
coming  in  contact  with  the  overhead  wires,  there  is  considerable 
risk  uiulerground,  and  special  regulations  have  lieen  made^iy 
the  Home  Oilice  as  regards  the  use  of  locomotives  in  this 
country. 

The  Home  Office  have  also  recommended  that  the  loco- 
motives must  bi-  driven  from  an  independent  system,  so  that 
it  involves  a  s])ecial  dynamo  for  this  work. 

Fiir.  9  shows  the  tvpe  of  locomotive  used  in  .\meriean  mines 
and  in  other  count  lies.  It  will  be  noted  that  the  design  is  verv 
com[)act  and  low  in  height.  These  locomotives  collect  the 
current  from  an  overhead  wire,  and  as  this  wire  should  be  out 
of  each  of  the  men  travelling  along  the  roads,  it  follows  that 
the  r.iads  must  be  ai)out  7  ft.  high,  and  this  height — except  on 
main  engine  plains  is  frcMpn'ntly  not  possible  without  very 
heavv  expense  to  the  collierv  owners.  I'or  intermittent  servici-, 
however,  or  fen'  use  in  suitable  ])iisitions.  the  electric  locomotive 
is  likely  to  find  favour  in  tin-  future. 

CoNTKOI/I.IXr.    ApPAItATl'.S. 

Till'  rapid  increase  of  the  size  in  motors  a])plied  to  main 
liMuhiees  \m\^  renderi'd  it  neci'ssary  to  design  s])eciid  controlling 
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The  above  is  an  Illustration  of  a  few  of  our  ranipiilets, 
any  or  all  of  which  will  be  sent  on  request. 

The  majority  of  our  Manufactures  have  been  specially 
designed  for  use  in  Collieries,  P'actories,  Quarries,  &c.,  Sec, 
and  the^'  are  wideK-  used  in  the  Northumberland,  Durham, 
Scotch  and   Welsh  Coalfields. 

One  of  the  principal  claims  we  make  for  all  our  gear  is 

ABSOLUTE    RELIABILITY. 


A*M-'-«>i-»/\T     T    T-f        f%        rx/N  T    TTT-K  HEAD  OFFICES  AND  WORKS: 
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MAKERS  OF:— Motor  Starters,  1  ubular  Fuses, 
Oil-Switches,  Distribution  Boxes,  Wa  i  Plugs  and  a 
wide  range  of  High  and  Low- Ten  <tn  Iron -clad 
Switch-Gear  and   Accessories. 
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LONDON  :  8,  Howland  Mews,  West  Fitzroy 

Square,  W. 
EAST  OF  SCOTLAND:   9,  Clyde  St.,  Edinburgh. 
WEST  OF  SCOTLAND :  8,  Wellington  St.,  Glasgow 
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gear  to  meet  the  conditions.  It  has  been  lunnd  in  practice  that 
the  usual  standard  type  of  controller  construction  (viz..  a  series 
of  segments  on  a  drum  with  finger  contacts  pressing  on  them) 


X 


"^M^i 


The  new  pattern  ])atent  controller,  illustrated  in  Fig.  10.  is 
for  operating  a  400  h.p.,  2.750  volt,  three-phase  reversible 
haulage  motor,  and  it  is  designed  to  give  50  per  cent,  .speed 
regulation  at  full  load  continuously,  and  also  provision  is  made 
for  running  dead  slow  for  winding  in  the  haulage  rope. 

The  reversing  is  done  in  the  usual  way  by  crossing  two  of  the 
phases.  It  will  be  seen  upon  reference  to  the  general  arrano-e- 
ment  (Fig.  11)  that  the  reversing  switch  is  placed  below  the 
floor  line  in  the  cable  trench  and  is  operated  by  a  quadrant 
near  the  controller  hand  wheel.     With  this  arrangement  all 


^>^^' 


Fig.  9. — Electric  Loco^hitive. 


is  not  satisfactory  for  large  motors  owing  to  tlie  difficultv  of 
dealing  with  heavy  currents  with  this  type  of  contact  and  also  to 
th3  very  small  break  obtainable. 


Fig.  10. — Controller  for  Operating  40U  h.p.  2,750  volt  3-i>hase 

Motor. 

the  high-tension  gear  is  situated  away  from  the  operator  ;  the 
rotor  of  the  motor  is  wound  for  520  volts. 

The  reversing  switch  is  interlocked  with  the  controller  hand 
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Fid.  II. — General  .Arrangement  of 

400  H.p.  TllBBK-PHASE  CoXTIlOI.I.KR    FOR 

MixK  KAir.Ani;. 


Th  •  supervision,  upkeep  and  maintenanrc  <>l  tlii-  type  uiih 
1  irge  powers  has  bci'n  a  soriou-i  item  in  I  lie  iiiniiiiig  cost.s.  In 
order  to  ovetcoine  the  e  difTicultie.s  n  special  controller  on  new 
lines  has  been  designed  to  meet  lieavy  conditions  of  Hcrvicc. 
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wlieel,  and  can  only  be  opeiali'd  whi'ii  the  Ii.iikI  \v1 1  i,s  in  the 

oti  ])ositioii  and  the  motor  at  rest.  The  controller  is  aniinued 
to  cut  resistance  in  or  out  of  the  rotor  circui',  and  is  provided 
with  16  steps  jier  ])h«se. 
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Each  step  consists  of  a  quick  make  and  break  knife  switch 
giving  a  long  break,  and  each  switch  is  individually  operated 
by  its  own  cam  fixed  on  the  main  spindle,  the  whole  series  of 
switches  being  oil-immersed.  The  controller  is  constructed  on 
the  loose  handle  principle,  and  the  speed  of  the  brake  is  inde- 
pendent of  the  operator  and  therefore  the  controller  cannot 
be  held  in  an  arcing  position. 

With  this  type  of  apparatus  the  upkeep  and  maintenance  is 
reduced  to  a  minimum,  and  the  same  principle  of  construction 
has  therefore  been  adopted  for  controllers  of  all  sizes.  The 
iisual  brake  drum  is  provided  to  define  the  various  steps. 

,The  question  of  the  resistances  for  use  with  these  controllers 
has  also  received  very  careful  attention.  Where  large  amounts 
of  energy  have  to  be  dissipated  in  resistances  in  confined  spaces, 


Switchgear. — It  is  desirable  that  in  all  mining  installations 
the  switchgear  underground  should  be  of  the  strongest  and 
simplest  class  possible.  Whether  for  continuous  current  or 
alternating  current,  all  live  parts  of  the  switchgear  should  be 
behind  the  switchboard  and  controlled  from  the  front,  so  that 
it  is  impossible  for  the  attendant  to  come  into  contact  with  any 
live  metal  work. 

For  alternating  current  oil-tilled  switches  should  in  all  cases 
be  used,  and  these  should  be  provided  with  overload  relavs  in 
not  less  than  two  phases,  and  it  is  a  great  convenience  to  have 
these  fitted  with  time  limit  relays,  for  the  one  simple  reason  that 
operating  haulage  gears  the  starting  current  frequently  rises 
considerably,  above  the  normal,  and  if  a  circuit-breaker  be 
used  which  trips  quickly  there  is  considerable  difficulty  in 
starting. 

On  all  underground  switchboards  ammeters  should  be 
provided ;    in    fact    they  are    insisted    upon    in    the    latest 
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MdTnu  Resistanck.  Water  Cooled. 


such  as  haulage  rooms,  the  <|uestion  of  providing  space  and 
keeping  the  temperature  of  tiie  loom  normal  have  to  br  nm- 
sidered. 

In  order  to  deal  with  these  problems  and  to  produce  resist- 
ances particuia  iv  suital)ie  for  coilierv  work  the  resistances  have 
been  placed  in  tanks  tilled  with  oil  and  com])letely  enclosed,  a 
.system  of  copper  coil  jjipes  through  which  water  is  pumped 
being  used  to  cool  the  oil  (Fig.  10). 

This  arrangement  keeps  the  space  occupied  by  resistance  to 
a  minimum,  and  provides  a  flexible  arrangement  as  more  or 
loss  water  mav  be  used  to  cool  the  resistances  according  to  the 
working  conditions  of  the  load,  and  the  heat  generated  is  con- 
veyed out  of  the  haulage  room. 

Liquid  controllers  are  al.so  larjzely  used,  and  these  consist 
generally  of  a  cast-iron  casing  containing  water,  and  in  col- 
lieries wheri'  a  water  supply  is  available  it  is  desirable  to  run 
water  through  cor)lini,'  pipes  inside  the  tank.  Tin"  (piantity  of 
water  necessary  clepends,  of  course,  upon  tlie  design  of  ai)pa- 
ratus,  but  about  three  to  four  gallons  ])er  horse-power  (li.ssi])ated 
per  hour  is  the  a|)pro.\imate  quantity  re(piired.  In  the  tank 
are  three  dippers  which  are  ke))t  under  water,  .so  that  theri'  is 
DO  s))arkitif.'.  These  dippers  are  raised  and  loweied  either  by 
Hearing  or  bv  a  hand  lever,  and  this  enables  tlii'  liiotur  to  lie 
stopped  and  run  at  varying  speeds  as  recjuired. 


Home  Office  Regulations,  and  voltmeters  are  strongly  recom- 
mended, as  it  is  very  necessary  for  the  attendant  to  be  able 
to  see  that  he  has  his  full  voltage. 

04-0 


Plant  for  Electric  Haulage. 

Mining  onginccrs  who  have  large  outputs  of  cither  coal  or 
mineral  ores  to  transport  underground  have  mostly  arrived  at 
the  conclusion  that  it  is  in  this  particular  dci)artinent  of 
mining  engineering  that  electricity  as  a  power  agent  is  most 
useful  to  them.  When  electricity  was  tirst  utilised  in  the 
mining  field  the  application  was  in  the  direction  of  immping 
plant,  now.  however,  as  already  indicated,  the  premier  posi- 
tion is  held  by  its  api)licalion  to  haulage  problems.  There  is 
no  doubt,  however,  that  this  is  partly  due  to  the  fact  that  in 
mines,  especially  coal  mines,  which  are  operateil  by  means  of 
a  shaft,  and  which  li.ivo  liuen  sunk  during  recent  years,  the 
engineers  have  lightly  adopted  the  method  of  tubbing  the 
shaft  where  it  i)apses  through  the  watei  bearing  strata  ;  this, 
then,  reduces  the    pumping    problem   to  one  of  (piito  small 
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dimensions.  Althoni;li  electrical  haulage  has  beeii  and  is  being 
very  extensively  utilised  underground,  it  is  only  in  a  compara- 
tive'ly  (ew  cases  where  the    ma.xiimuu  advantage   has    been 


Fig.  1. 


-100  H.r.  Main"  and  Tail  or  Double  Drcm  Haclace  Gear  opeeaiixg  Main  Roads. 
(General  Electric  Co.) 


clutches,  however,  undoubtedly  save  the  motor,  but  when 
electrical  people  aih  isc  them  it  is  sometimes  an  indication 
of  too  light  a  motT'r  or  defective  construction.  The  resistance 
of  starters  or  controllers  need  only 
have  a  twomiuute  rating.  The 
motors  should  always  be  continu- 
ously rated— i.f.,  at  least  for  si.v  hours 
run  on  full  load — and  of  as  moderate 
a  speed  as  jiossible,  so  as  to  keep  down 
the  speeil  reduction. 

With  regard  to  the  main  and  tail 
haulage  gears,  these,  of  course,  have  to 
be  of  the  double  drum  type,  each  drum 
being  operated  by  a  clutch.  In  the  ex- 
perience of  many  engineers  the  one 
that  has  proved  the  most  serviceable  is 
the  ordinary  four-jau-  clutch,  when 
made  of  cast  steel,  and  with  the  solid 
steel  centres  of  the  drums  used  as  the 
female  end  of  the  clutch.  It  is  also 
found  that  it  is  better  for  these 
clutches  to  be  double  ended—  that  is, 
laid  between  the  drums  so  that  one 
drum  is  bound  to  be  out  of  operation 
when  the  other  is  in.  It  is  always 
advisable  to  pay  particular  attention 
to  the  method  of  driving  this  clutch. 
Feathers  laid  into  the  shaft  on  which 
the  clutch  slides  have  often  been  used, 
but  this  is  a  very  ilisastrous  arrange- 
ment owing  to  the  constant  reversals 
of  the  direction  of  rotation,  and  con- 
sequent strain  on  the  feathers,  causing 
the  feathers  to  come  out  of  their  beds 
in  a  very  short  time. 

The  best  method  is  to  have  a  solid 
forged    shaft   with   either  a  hexagon 


taken    of    it,    as,    though    all    engi- 
neers     know     full     well      that      the 

haulage  problem  consists  of  two  main 

sections  —  viz.,    main    and    auxiliary 

haulage  —  few    yet    appreciate    that 

electrically    operated    gears   not    only 

can  be  made,  but  also    are    made,  to 

economically    operate     the    auxiliary 

haulage  necessaiy. 

It  may  be  as  well  here  to  indicate 

where    the    subdivision    takes    place. 

This,   of   course,    varies   considerabl}', 

owing   to  the   different   methods  that 

have    to    lis     adopted    to    meet    the 

varied    conditions     ar.d    lay    of     the 

minerals.       Broadly    speaking,    how- 
ever,   it    may    be    staled    that    mjiii 

haulage  extends  to  the   limits  of  the 

main    roads   or   drives,    and    that   all 

the     primary    haulage    necessary    to 

bring  the  minerals  on  to  these  main 

loads  or  drives  is  what  may  be  termed 
the  auxiliary  system. 

With  regard  to  the  geais  them- 
selves, the  ty[)c  to  ado[)t,  and  the 
method  of  driving  the  "  C  "  or  driving 
wheel,  the  following  points  may  be 
found  useful. 

It  is  generally  advisable  to  have 
a  slip  ring  type  motor,  with  a  revers- 
ing drum-type  controller,  or  reversing 
link-starting  switch,  S3  that  the  rope 
may  at  any  time  be  slacked  l)ack,  if 
a    tub    or    waggon     comes    off    the 

rails.  In  this  case  it  is  not  necessary  to  have  a  friction 
clutch  to  drive  through,  unless  there  is  more  than  one 
roiMj   wheel  drive n  from  the  one  shaft  or  motor.     Friction 
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--13 H.r.  PninAiiLic  Si.VdLE  Dkim  Haii.age  Gkak  for  use  on  Subsidiary  Ruaus, 
(General  Electric  Co.) 

or  octagon  cut  on  it  out  of  the  solid,  for  the  clutch  to  slide 
on,  or  have  solid  keys.  This  necessitates  using  a  heavier 
shaft  and  machining  out  the  portion  between  the  keys,  but  it 
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is  far  better  to  pay  the  extra  5  or  10  per  cent,  on  the  cost  of 
the  gear  and  to  have  a  really  reliable  article. 

This  tj-pe  of  gear  is  very  much  used  in  collieries  where  the 
mineral  has  to  be  brought  a  long  distance  underground,  and 
also  where  the  output  off  any  given  route  is  particularly 
heavy. 

With  regard  to  the  electrical  side  of  these  gears  a  most  im- 
portant point  is  to  watch  the  rated  output  of  the  motors.  This 
should  always  be  liberal,  although  it  is  not  absolutely  necessarj* 
that  the}'  should  be  of  the  continuous  rated  type. 

The  controllers  and  resistances  should  preferably  be  rated 
so  that  at  any  time  in  case  of  necessitj-  the  load  can  be  brought 
out  the  complete  distance  at  half  speed,  so  that  the  motor  re- 
gulation necessarily  has  to  be  capable  of  being  brought  down 
to  50  per  cent,  of  full  speed.  This  necessitates  that  the  re- 
sistances should  l)e  rated  for  a  period  of  time  equal  to  twice  the 
normal  time  taken  for  the  trip. 

For  metalliferous  miuing,  especially  where  the  ore  lies  in 
veins  and,  as  an  instance  of  this,  one  may  take  gold  mining, 
where  a  great  deal  of  sloping  and  staple  shaft  working  is  en- 
tailed, this  main-and-tail  or  double-drum  type  of  gear  is  ex- 


horses  or  mules  were  used  for  the  same  purpose.  For  humani" 
tarian  as  well  as  economical  reasons  both  these  arrangements 
have  little  to  recommend  them,  and  mechanical  haulage  was 
introduced,  though  somewhat  gradually,  into  mines  in  this 
country. 

As  an  example  of  electric  haulage  the  equipment  recentl}' 
laid  down  by  the  The  Electrical  Co.,  at  Tribley  Pit,  has 
some  points  of  interest.  At  this  pit  there  are  about  1}  miles 
of  surface  haulage.  The  tubs  are  run  in  sets  of  three  at  in- 
tervals of  GO  yds.  along  the  rope.  Each  tub  contains  10  cwt. 
of  coal,  when  full,  the  weight  of  the  tub  itself  being  5  cwt. 
For  200  yds.  from  Tribley  Pit  there  is  a  rise  in  gradient  of 
6  in.,  but  beyond  this  point  the  gradient  runs  down,  the  total 
drop  from  Tribley  to  Pelton  being  70  ft.  The  rope  has  a 
velocity  of  2^  miles  an  hour,  being  driven  by  a  60  n.i".  three- 
phase  motor  running  at  575  revs,  per  min. 

Haulage  in  the  underground  working  is  accomplished  by 
means  of  a  12  u.p.  motor  running  at  770  revs,  per  min.  This 
drives  a  2  ft.  6  in.  drum  through  single  reduction  gearing  which 
is  equivalent  to  60  ft.  per  min.  on  the  rope. 
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Flu.  3. — 200 II. P.  Cko-MI'Ton  Motor  cui tleu  to  Hail.we  Gear. 


tiemcly  useful  fur  the  au.viliaiy  haulage,  as  if  they  are  fitted 
with  eicctromagtietic  brakes  in  tiio  original  instance,  and  aie 
supiilied  with  indicators,  they  can  at  any  time  be  used  fur 
winding  jiurposcs  out  of  the  staple  shafts. 

Kuilher,  in  ordinary  colliery  work  these  double  drum  port- 
able haulage  gears  can  be  used  where  coal  is  always  brought 
ilown  willi  the  dip  for  operating  several  ditlcrcnt  sub  roails, 
as  either  drum  can  be  used  sejiaratcly  as  a  single  drum  ar- 
rangement. Tliis  means  tiiat  two  loadways  can  be  (ipcralc<l 
at  the  same  time,  by  utilising  tiiu  one  drum  as  a  h.)iiliiig  diiini 
to  take  the  empties  up  into  the  btuil  or  face  ;  and  utilising  the 
other  drum  to  let  the  full  coal  down  on  the  brakes  by  nnolhcr 
rope  oi>eiating  the  stall  or  face. 

Wo  have  all  of  us  heard  more  or  le.s-i  harrowing  la'e.s  con- 
necto<l  with  haulage  in  mine^^.  At  first,  as  is  well  known,  the 
tubs  were  jiUHhcd  along  liy  man  or  lioy  power,  and  after  that 


As  another  example  of  electric  haulage  constructed  on 
modern  lines  we  may  refer  to  the  haulage  gear  made  by 
Messrs.  CuoMiton  &  Cu.,  of  C'hclnisford. 

Fig.  .'J  shows  one  of  their  double  reduction  singledrum 
haulage  gears.  It  i^  of  the  self  contained  t)i>e,  and  is 
designe<l  for  a  normal  iiorsepowcr  of  200  with  the  motor  run- 
ning at  150  revs,  per  min,  The  glaring,  which  is  of  sub- 
stantial construction,  gives  a  rope  speed  of  (>  miles  iior  hour. 
The  drum  is  5  ft.  by  2  ft.  :i  in.  and  1  ft.  .'!  in.  wide.  It  is  driven 
by  means  of  a  steel  jaw  clutch  and  is  loose  on  the  shaft.  A 
strong  foot  brake  is  also  provided.  (Jrcat  care  has  been 
taken  in  making  tlie  whole  equipment  rigid  ami  so  minimising 
the  vibration  often  met  with  in  many  lai'ge  haulage  gear?.  It 
is  a  type  which  is  being  adoptcil  for  main  hauling  engines 
working  a  iliift  which  has  a  good  gradient  all  the  way  so  that 
empty  trains  will  run  down  on  the  lirake. 

l''ig.    I   shows  a  somewhat  similar  but    smaller  gear.     Us 
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normal  is  lOiir,  Imi  il,  is  iii]m1i'c  of  o'caliii^  Milisf 'tioi  iiy 
witli  loads  coiisiik'iably  above  tliis.  E;icli  of  the  two  ili mus 
is  loose  on  the  shaft,  being  driven  from  the  centre  by  a  jaw 
blutth.  The  general  get  np  is  very  sturdy,  and  it  should  be 
admirably  adapted  for  mining  work. 

Fig.  0  represents  an  endless  haulage  gear  made  by  the  Sandy- 
iROFT  Foundry  Co..  and  driven  by  a  60  b.h.p.  Hunt's  patent 
three-phase  casea<le  motor.     The  motor  shown  is  wound  foi-  a 


starting  and  sprrd  r<';4ulition  characteristics  of  the  slip-ring 
maciiine.  The  speed  can  be  regulated  so  that  the  rotor  is  only 
just  moving,  a  very  important  point  in  many  operations.^J^ 
.V  mollified  type  has  tiie  same  stator  arrangement  as  above, 
but  the  rotor  lias  a  douliie  winding,  and  is  ])rovided  witli  three 
slip-rings.  It  runs  at  two  fi.xed  speeds  without  any  losses  in 
resistances,  and  intermediate  speeds  are  obtained  by  rhcostatic 
control.  The  power-factor  is  but  little  reduced  at  the  lower 
fixed  speed.     The  rotor  will  start  against  twice  full  load  tonjue 


fii;.  4. — A   Ckomi'ton    10  b.h.p.  IIotok  drivinc   ifviN  am>  T.vn,  Hirr.v  ;k  Gkar. 


FlO-     (i. •■  SaNDVCROKT '"    CVSCADE    JlOTOR. 


440  volt,  rO  cycle  circuit  and  runs  at  a  .speed  of  485  revs. 
per  min.  This  haulaj.e  gear  was  supplied  to  a  colliery  in 
North  Wales  and  includes  triple-speed  reduction,  that  from 
the  driving  motor  having  machine-cut  teeth,  while  the 
others  are  of  the  double  helical  type.  We  understand 
that  the  results  obtained  by  this  combination  are  very  satis- 
factory ;  in  fact,  the  results  of  tests  show  that  a  very  much 
higher  efficiency  can  lie  obtained  1)V  cut  gearing  than  is 
generally  supposed. 

Induction  motors  have  alwaytH 
been  in  favour  with  power 
users  owing  to  their  simj)licity. 
The  "  H  "  type  cascade  motor 
referred  to  above  is  an  improved 
type  of  induction  motor  nuide 
by  the  Sandycroft  Company.  It 
is  claimed  that  these  cascade 
motors  have  a  considerably 
higher  efficiency  than  ordinary 
induction  motors.  They  are 
built  in  three  types  for  variable 
speed  work,  a  striking  feature 
being  that  no  slip-rings  are 
required  on  the  rotor  shaft,  the 
variable  control  being  efTected 
through  resistances  connected  to 
the  stator  windings.  In  this 
simplest  form  the  motor  is  pro- 
vided with  a  short-circuited  rotor 
wuiding  and  has  the  sanu-  char) 
acteri.stics  as  an  ordinary  slip- 
ring  motor.  The  starting  torque 
IS  controlled  by  resistances  in 
the  stator  circuit,  and  the 
motor  develops  full-load  torcpie" 
when  taking  only  full-load  cur-l| 
rent.  Thus,  this  motor  coin-| 
bines  the  simplicity  of  the  sf|uir-i 
rel-cagc    motor    with    the    good 


taking  only  1-4  times  full  load  current,  and  it  will  develop  full 
load  torque  with  only  0-7  of  full  load  current.  Thus,  since  the 
losses  in  resistances  are  smaller  than  those  of  a  slip-ring  motor 
of  ordinary  design,  the  motor  is^well  adapted  for  driving 
machinery  which  has  to  be  frequently  started  and  .stopped,  or 
where  a  large  starting  torque  is  required. 

I^In.the  thiixl  arrangement,  the  luotor  is  similar  to  the  above, 
but  with  the  addition  of  a  change-over  switch  in  the  stator 
cii'cuit  for  altering  the  windings  and  enabling^the  nu)tor  to  run 


5. — "Sandycroft"  Haulage  Gear. 
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at  three  fixed  speeds  without  rhcostatic  losses.  Fig.  6  shows 
a  12-pole,  three-phase,  "  Hunt's  "  patent  cascade  motor  with- 
out slip  rings  ;  it  gives  100  b.h.p.  on  a  500  volt,  50  cycle  circuit, 
when  running  at  490  revs,  per  niin.  The  motor  illustrated  is 
arranged  for  driving  a  pump,  but  these  motors  are  eminently 
suited  for  most  applications  of  electrical  power  to  mining  work, 
and  are  made  completely  enclosed  when  desired. 

We  illustrate  in  Pig.  7  a  typical  electrically-driven  haulage 
gear  manufactured  by  the  ELEfTRic  Coxstructiox  Co..  of 
Wolverhampton.  It  will  be  noticed  that  the  controller  is 
fixed  adjacent  to  the  gear  so  that  the  whole  forms  a  verv  com- 
pact set.     These  controllers'are  usually  arranged  for  starting. 


to  find  them  prominent  in  this  branch  of  mining  work.  In 
Fig,  8  we  illustrate  a  slow  speed  imluction  motor  made  by  this 
firm  for  coupling  to  a  haulage  gear.  Its  output  is  400  n.p., 
.md  a  distinctive  feature  is  its  gas-tight  slip-rings  which  make 
it  specially  suited  for  underground  i'listallations.  We  are  in- 
formed that  a  number  of  similar  motors  have  been  supplied  to 
pits  in  the  Xorth-Eastern  district,  and  that  they  can  also  be 
fitted  for  rope  as  well  as  direct  drive, 

^  For  haula,i;e  the  electric  drive  offers  special  advantages  and 
Its  employment  foi'  this  purpose  is  becoming  more  and  more 


Fig.  7,— E.CC,  HAtt-AGE  Set. 


Fig,  9, — JIavoe  &  Coulsox  Single  Haul.^ge  Geat 


reversing,  and  regulating  the  speed  of  the  electric  motors 
supplying  the  driving  power.  The  manufactures  of  the  Elec- 
tric Construction  Co.  are  so  well  known  that  further  description 
is  unnecessary. 

It  may  almost  be  considered  as  an  axiom  that  few  firms  know 
more  about  the  design  of  motors  than  the  L.iNCAsiiir.E  Dvx.\MO 
&  MdTi.ir  Co.,  of  M  in 'licster.     It  is,  therefore,  not  surprising 


Flu.  S,  — A  Mmu.v.  ITaii.aoe  Aloroii  .mauk  uy  thk  Lam  ahhihi.  Uv.namo  &  .Mornii  O 


widespread.  Several  firms  make  a  speciality  of  this  clas  of 
work  and  the  haulage  gear  illustrated  in  Fig.  9  shows  the 
standard  electrically-driven  single  haulage  manufactured  by 
Messrs.  Mavor  &  Collsox,  ot  Glasgow,  for  mining  work. 
As  will  beseen  the  whole  of  the  gear  is  of  substantial  construc- 
tion,capable  of  withstanding  the  severe  conditions  under  which 
this  class  of  machinery  works.  The  motor,  of  the  open  type, 
is  bolted  direct  to  the  base  plate,  and  drives  tlu'  drum  through 
machine  cut  steel  geaiiiig.  The  controller,  of  tli  ■  t^tnway 
jialtern,  ]■■  also  mounted  on  the  l)ase  plate,  thus  allowing  an 
easy  control.  This  is  further  obtaine  1  by  ,so  fixing  the  clutcli 
lever,  hand  brake  lever  and  controller  handle  that  they  arc 
c:)!ivenientlv  placed  for  easy  operation  by  the  attendant, 

.Vm-j.ig  the  mining  installations  i  (|uij)ped  by  Messrs.  .1.  11. 

oi.MES  &  Co.,  of  Nc\vcastlc-on-Tyne,  are  many  in  which 
haulage  gear  is  in  use  ;  among  these  we  iiiny 
mention  those  for  .\ckton  Hall  Colliery  Co., 
Featlierstone.  where  four  '_'.")  n.i>,  d,c.  motors 
(lOllli,!',)  are  employed  for  haulage  purposes; 
the  I'elaw  JIain  Collieries,  IJirtley,  ei^ht 
d.c.  motors  (L'lO  li.l',)  being  used  for  driving 
haulage  plant,  and  a  90  H,r,  motor  for 
an  endless  rope  haulage  :  the  Hradfoid 
Colliery  Co.,  where  two  (>">  h,i',  d,c,  motors 
a :e  driving  endless  ro]ie  liaulage  gears,  ii 
load  of  .')()  to  •!()  tons  being  hauie:t  by  each 
set  (Ml  gradients  of  1  in  5  at  a  s])eed  of  2,J 
miles  ])er  hour  ;  it  is  interesting  to  note  that 
tiiis  pl.'int  is  situated  more  than  2,<I(K)  yds. 
from  the  generator  sn])|)lying  the  current.  As 
eviilence  of  the  large  ainomil  of  mining  ma- 
chinery e(|ui])pe(l  for  electrical  ilriving, pump- 
ing, itv.,  Iiy  this  (inn,  we  notice  (hat  in  one  of 
(heir  recen(  lists  of  ins(alla(ioiis  in  connecdon 
widi  mining,  particulars  are  given  of  IH-' 
inucliines,  o(  a  (o(al  capaci(y  of  (>,89L'  n,ii,r. 
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Electric  Locomotives  for  Mining. 

In  this  worKl  there  is  a  general  tendency,  natural  no  doubt, 
to  take  more  notice  of  big  things  ;\n(l  to  disregard  things  which 
thoiigii  jast  as  useful  arc  not  so  patent  to  the  eye.  For  instance, 
if  we  sjjoak  of  an  electric  locomotive  the  mind  of  our  listener 
is  apt  to  think  instinctively  of  a  main  line  engine  and  to  forget 
the  Immbler  mine  locomotive.  The  latter,  however,  is  of 
great  utility,  and  iti  what  follows  we  hope  to  show  our  readers 
that  a  locomotive,  and  especially  an  electric  locomotive,  is  a 
by  no  means  insignificant  part  of  the  mining  economy. 

In  mining  work  the  electric  locomotive  ofiers  special  advan- 
tages for  light  shunting  operations,  especially  if  the  mines  be 
already  electrical!}'  equipped.  The  ordinary  steam  locomotive 
for  such  a  purpose  is  an  inefficient  machine,  and  great 
economies  in  working  may  often  be  effected  by  using  electric 
power  for  haulage  work  in  this  way. 

One  e.xample  of  these  methods  is  furnished  by  Messrs. 
SiKMKNS  Dynamo  Works,  who  have  lately  supplied  a  loco- 
motive for  overground  haulage  operations.  This  locomotive, 
which  we  illustrate  in  Fig.  1,  is  used  loc  transporting  coal  from 
a  drift  at  Whittonstall  to  the  Consett  Iron  Co.'s  Colliery  at 
Chopwell,  where  the  coal  is  transferred  to  standard  railway 
trucks.  The  length  of  the  line  is  "2  miles,  and  is  very  undulating 


the  use  of  electricity  in  mining.  This  i.s,  in  fact,  the  case,  for 
not  content  with  dealing  with  one  branch  onlj',  tiii.s  oomp.-my 
are  manufacturers  of  all  kinds  of  electrical  appliances  for 
colliery  work. 


Flu.  1. — Siemens  Colliery  Locomotive  .\t  Whittonst.m.l. 


Fig.  2. — Electrical  Co.'s  Standard  Narrow  Gauge  Locomotive. 


in  nature,  the  maximum  gradient  being  4  per  cent.  The  loco- 
motive draws  some  40  tubs,  of  an  aggregate  grOiS  weight  of 
about  24  tons,  at  a  speed  of  from  9  to  1 4  miles  per  hour.  It  is 
equipped  with  two  5G  H.i*.  motors,  which  transmit  their  power 
to  the  axle  through  gearing.  The  motors  are  operated  on  the 
usual  series  parallel  system.  Continuous 
current  at  500  volts  is  conveyed  to  the 
motors  by  means  of  two  Siemens  bow 
collectors.  The  over-head  ei|uipment 
comprises  two  trolley  wires  in  parallel, 

each  of  80  sq.  mm.  fig.  8  section.     They 

arc  supported  on  steel  lattice  poles  and 

bracket  arms.     The  rails  are  earthed 

and  form  the  return  for  the  current. 

The    trolley    Avires    are    fed    through 

duplicate    underground    feeders    from 

the  generating  station,  which  isequipped 

with  a  200  kw.  Siemens-Belliss  gener- 
ating set. 


In  this  section  we  shall  deal  only  with  their  small  electric 
locomotives,  which,  though  undoubtedly  useful,  stand  out  in 
striking  contrast  to  the  mammoth  which  thiscompany  have 
recently  constructed  for  main  line  working  on  the  Prussian 
State  Iiailways. 


_   It  is  not  so  long  ago  since  we  noticed 

in  The  Kkdrkian  the  twenty-fifth  birth- 

tlay   of   the   Allgemeine    Elektrizitiits 

Cesellschaft,  of  whom  TiiK  Elkctkkai,  Company  are   the 

Kngliah  representatives,  and  it  is  only  to  be  expected  that  such 

a  A  eteran  company  should  have  done  much  towards  increasing 


Fig.  3. — Electrkal  Co.'s  Undehoroi'ND  Locomotive. 


Locomotives  for  colliery  work  are  for  the  most  part  of  the 
two-axle  type,  and  are  usually  equipped  with  one  motor  per 
axle,  except  in  cases  where  very  small  loads  have  to  be  dealt 
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with.  The  motors  are  naturall}'  fully  iirotected  against  damp, 
dirt  and  dust,  are  mounted  on  the,  frame  and  drive  the  axles 
through  suitable  gearing.  They  are  so  dimensioned  accordint; 
to  the  gauge  used  that  they  and  their  gearing  are  wholly  con- 
tained between  the  locomotive  wheels.  Control  is  effected  in 
the  usual  way  by  a  tramway  type  controller  fitted  with  revers- 
ing switch  and  notches  so  that  the  two  motors  may  be  worked  with 
both  series  and  parallel  connections.  The  controlling  arrange- 
ments and  motor  design  are  carried  out  fully  in  accordance  with 
the  best  practice  and  to  the  well-known  rules  of  the  Verband 
Deutscher  Elektrotechniker. 

Having  described  the  general  features  of  these  locomotives 
it  will  now  be  of  interest  to  give  some  details  of  the  special  types 
which  have  been  turned  out  from  time  to  time  to  suit  indi- 
vidual requirements. 

Fig.  2  shows  the  standard  narrow  gauge  locomotive  for  use 
above  ground  and  fitted  with  a  bow  collector.  This  is  so 
arranged  that  it  adapts  itself  automatically  to  the  height  of 
the  trolley  wire.  The  gearing  may  be  single  or  double  reduc- 
tion according  to  the  maximum  speed  required. 

Another  A.E.G.  locomotive  would  not  disgrace  a  proper 
railway.  It  is  of  standard  gauge  and  is  used  at  the  Grafluch 
Henckelschen  Bergverwaltung  Autoinenhiitte  for  transporting 
coal  from  the  Keiizel  Pit  to  the  station  at  Kochlowitz.  It  has 
a  running  weight  of  3.5  tons  and  is  capable  of  drawing  a  train 
of  25  empty  wagons  up  a  gradient  of  1  in  50.  It  is  especially 
interesting  as  it  forms  what  is  claimed  to  be  the  first  applica- 
tion of  single-phase  current  for  this  type  of  work.  A  large 
central  station  at  the  Antoinenhiitte  generates  three-phase 
current  at  a  frequency  of  42  and  a  voltage  of  4, GOO,  which  is 
transmitted  to  a  convenient  transformer  station  containing 
two  transformers.  From  one  phase  of  each  of  these  trans- 
formers single-phase  current  at  4,600  is  taken,  and  is 
stepped  down  to  the  trolley  wire  voltage  of  2,200.  Owing  to 
to  the  small  current  used,  both  trolley  wire  and  bow  arc  of 
reduced  dimensions,  and  the  latter  is  capable  of  easy  reversal 
from  the  driver's  cab.  The  trolley  wire  is  doubly  insulated 
:ind  supported  by  means  of  a  span  wire,  also  insulated  with 
porcelain  insulators,  between  wooden  masts. 

The  above  examples  are  all  of  locomotives  specially  designed 
for  surface  work,  though  numerous  similar  but  more  compact 
types  are  employed  underground.  In  fact,  their  use  has 
so  increased  that  in  the  last  two  years  the  A.E.G.  has  supplied 
no  less  than  200  of  these  locomotives. 

Fig.  .3  shows  a  small  underground  locomotive  equipped  with 
two  small  bow  collectors  which  change  over  automatically  when 
the  direction  of  running  is  reversed.  These  particular  col- 
lectors have  been  sjiecially  designed  for  sparkless  ojicration,  as 
the  locomotive  works  in  a  dangerous  area. 

In  cci'tain  cases  the  employment  of  an  accumulator  loco- 
motive ofVers  special  advantages.  For  instance,  it  avoids  the 
use  of  a  trolley  wire  orthird  rail,  though  as  regards  economy  the 
saving  is  not  so  marked.  In  one  case  an  accumulator  loco- 
motive made  by  the  A.E.G.  for  working  on  standard  gauge 
has  now  Ijeen  in  operation  for  five  years,  and  the  running  costs 
have  thereby  been  reduced  by  50  per  cent. 


the  deck  of  the  locomotive,  it  is  more  acce.ssible  than  is  usuall3- 
the  case.  The  whole  of  the  locomotive  is  entirely  spring-sup- 
ported, and  its  centre  of  gravity  being  higher  than  usual  im- 
proves the  riding  properties  of  the  machine. 


The  design  of  a  locomotive  capable  of  being  used  in  the  cir- 
Bumscribed  area  of  a  mine,  and  at  the  same  time  possessing 
siillicient  tractive  effort  to  perforin  its  woik  in  an  ellicient 
manner,  is  by  no  means  easy.  Up  to  the  present  the  tramway 
j)ractico  of  single  re<luction  gearing  has  been  followed,  )>Mt  the 
ditiiculticB  of  making  a  satisfactory  locomotive  on  these  lines 
is  increasotl  by  the  small  gauges  usually  employed  in  mining 
work. 

In  the  accompanying  illu.stration  (Fig.  4)  we  show  an  electric 
locomotive  designed  and  built  by  the  liitrrrsii  WKsriNcmnsK 
Ei.Ki'i  IMC  <t  Mi'i:.  (Jo.  on  somewhat  novel  lines.  It  is  in- 
tended for  a  150  in.  gauge  mineral  railway,  and  is  equipped  witii 
one  direct  current  series  motor,  which  drivew  the  a.\lo  tlirough 
doul>le-rc<luction  gearing.  Itoth  the  countershaft  and  axles 
are  provided  with  crank  discs,  anil  the  former  drives  the  latter 
through  coupling  rods. 

This  con.struction,  it  is  claimod,  has  the  following  adviin- 
tagCH  :  Owing  to  the  use  of  doubjo-n^duction  gearing,  the 
motor  can  be  run  at  high  specils,  while,  as  tlie  eijuipnicnt  is  on 


Fio.  4. — British  Westixohouse  Locomotive. 

The  motor  can  exert  95  H.P.,  its  terminal  voltage  being  500 
volts.  The  full-load  speed  is  6  miles  per  hour  and  the  maxi- 
mum speed  20  miles  per  hour,  the  tractive  efforts  at  these 
speeds  being  5,000  lb.  and  6,500  lb.  respectively. 

As  mentioned  elsewhere,  the  conditions  of  mining  in  this 
country  do  not  permit  the  extensive  use  of  electric  locomo- 


Tki.    fi. — MaTIIKU    a     TlATT   OVKIUIBOI'NU    hoiilMOTIVK. 

lives.     Notwithstanding  this  fact,  some  Uriti.sli  firms  are  sutli 
cienlly  cntcrprif-ing  to  build  loconiotivos,  although  thoy  must 
look   abroad    for  any  sorioiis  market  for  ^^uch  ]>lant.     Among 
these  lirnia  are  Messrs.  IMAriiKi!  .V  I'l.Arr,  4>f  Manchostor,  who, 
it  will  bo  remembered,  supplied  the  original  locomotives  for 


JCLY    Itt.    li'OS. 


TIIK  ELECTRICIAN."— MIXTXG  ISSUE. 


63 


the  City  »^  f^outh  London  lUilway  in  1S90.  They  have, 
therefore,  h;ul  as  much  experience  as  any  firm  in  the  design  of 
these  machines. 

The  locomotive  which  wc  ilhistrate  in  Fig.  .5  was  supplied 
for  shunting  operations  in  a  mine  in  Sweden.  It  is  fitted  with 
a  double  collector  arch  for  taking  direct  current  at  .'500  volts 
from  an  overhead  conductor,  the  rails  forming  the  return  cir- 
cuit. There  is  onl}'  one  motor  fitted  which  is  provided  with  a 
.Iciublewound  armature,  the  driving  being  ellected  through 
spur  gearing  with  a  speed  reduction  of  10  to  1. 

The  above  locomotive  is  intended  for  overground  opera- 
tions, but  this  firm  also  makes  a  locomotive  for  work  under- 
ground. One  of  these  recentlj'  built  was  intended  for  em- 
ployment in  a  tunnel  51  ft.  high  by  .5}  ft.  wide.     The  frame 


ment  is  shown  in  Fig.  7,  while  the  rack  itself  may,  as  indi' 
cated  above,  be  used  as  a  third  rail  or  simply  for  mechanical 
purposes. 

The  plain  rack-rail  locomotive  is  equipped  with  a  direct 
current  series  motor,  which  is  li.xed  to  a  four-wheel  truck.  A 
sprocket  wheel  is  mounted  on  each  axle,  and  revolves  looselj' 
upon  it,  the  motor  armature  being  coiuieeted  by  gearing  to  the 
sprocket  wheels.  The  track  wheels  are  used  only  for  carrying 
the  weight  of  the  locomotive,  as  no  adhesion  is  necessary,  and 
this  is  reduced  as  much  as  possible,  so  that  very  light  rails  can 
be  used.  The  sprocket  wheel  and  gear  have  a  certain  amount 
of  longitudinal  play,  being  held  in  a  central  pcsition  by 
springs.  This  arrangement  compensates  for  any  alteration  in 
the  relative  position  of  track  rails  and  rack. 

The  combination  locomotive  difTers  from  the  type  described 
above,  in  that  their  track  wheels,  as  well  as  sprocket  wheels, 
arc  driven  by  the  motor.  When  the  rack  is  used  as  a  "  third 
rail "  the  rims  of  the  sprockets  are  insulated  from  the  hub  by 
wood  blocks. 

The  rack,   which  is  shown  in  Fig.    7,  is  laid  between  the 


F"ii;.   (!, — (iiMiriMAX  CnMiuxATiox   Rack   Locumotivi".. 

is  of  steel,  as  are  the  axles  and  tyres,  the  wheel  bodies  being 
of  cast  iron.  It  is  equipped  with  two  totally  enclosed  direct 
current  motors  mounted  one  on  each  axle,  being  parti}'  borne 
on  the  axle  and  partly  by  springs  attached  to  the  underframe  ; 
the  drive  being  by  a  single  reduction  gear.  The  current  at  a 
jiressure  of  500  volts  is  collected  from  an  overhead  conductor 
by  an  ordinary  trolley-arm,  the  return  being  through  the  rails. 
The  locomotive  is  fitted  with  a  series-parallel  controller  of  the 
barrel  type  and  electric  brake,  as  well  as  with  a  screw  hand- 
brake and  the  customary  lightning  arresters  and  instruments. 
Unfortunately  for  the  technical  journalist  an  electric  loco- 
motive falls  naturally  into  one  or  two  distinct  classes,  and 
whether  it  be  used  on  a  main  line  or  for  light  mining  work, 
its  constructional  features  only  vary  in  degree,  thus  making  it 
ditticult  to  avoid  sameness  in  such  a  description  as  follows. 


z:^'i>///^^' 


Fill.  7. — iSectios  Showi.vo  Geawnu  Arranuement  Emplovbd  with 
Goodman  Locomotive. 

We  are,  therefore,  indebted  to  the  Goodman  Manufacturino 
Co.,  of  Cardifl',  for  inventing  a  type  which  possesses  some 
unusual  details. 

Their  system,  which  like  many  other  things  now  employed  in 
this  country,  emanates  from  the  United  States,  consists  essen- 
tially of  two  elements,  a  stationary  third  rail  and  a  powerful 
locomotive  working  it  on  a  modified  rack  principle.  This,  it 
is  claimed,  allows  light  rails  to  be  used,  while  working  on  the 
heavy  gradients  met  with  in  mines  is  made  much  easier.  We 
illustrate  a  Goodman  combination  rack  locomotive  in  Fig.  C. 

The  essential  principles  of  the  Goodr.ian  arrangement  are  a 
live  iron  rack  anchored  to  the  ties  between  the  track  rails  and 
so  arranged  that  it  is  impossible  for  accidental  contact  to  be 
m.ade  with  it,  and  an  electiic  locomotive  equipped  with  a 
sprocket  wheel  which  runs  in  this  rack.     The  gearing  arrange- 


FlO.    S — GOOD.MAS    "  iSplDER  "    LOCOMOTIVE. 

track  rails,  and  consists  of  bar  iron  fin.  thick,  and  varying  in 
width  from  4  in.  to  4},  in.  This  is  perforated  with  holes  H  in. 
sijuare,  and  is  made  up  into  straight  pieces  16  ft.  long.  These 
lengths  are  built  up  into  a  continuous  rail  by  means  of  fish- 
plates, and  in  a  similar  manner  to  that  employed  in  ordinary 
rail  construction.  This,  of  course,  needs  modification  when 
the  rack  is  used  as  a  third  rail ;  it  is  then  placed  on  wooden 
stringers.  When  the  rack  is  used  for  haulage  only,  it  is  sup- 
ported on  malleablecast-iron  chairs  clamped  to  abottom  stringer, 

In  the  case  where  the  combination  locomotives  are  used  the 
rack  is  only  necessary  on  heavy  gradients,  and  it  terminates  at 
each  end  in  an  "approach,"  made  up  of  a  heavy  steel  casting 
bolted  securely  to  the  rack,  and  so  shaped  that  it  forces  the 
sprockets  to  mesh  properly  with  the  latter. 

This  interesting  system  is  at  present  in  extensive  use  in  the 
United  States,  where  it  offers  sjiecial  advantages  on  account  of 
the  small  depth  of  the  mines.  The  openings  to  some  of  these 
are  made  in  the  hill  side,  and  a  fairly  sharp  gradient  thence 
allows  the  workings  to  be  reached  without  anj'  winding  equip- 
ment being  necessary.  But  this  system  can  be  used  only 
where  there  is  a  trolley  wire,  which  imposes  upon  it  certain 
limitations,  and  does  not  allow  it  to  be  brought  close  up  to  the 
workings.  This  distance  has  up  to  the  present  been  bridged 
by  mule  haulage,  but  the  Goodman  Company  have  recently 
put  on  the  market  a  locomotive,  a  view  of  which  wo  give  in 
Fig.  8,  which  works  on  the  "  spider  "  principle,  and  runs  for- 
ward on  more  or  less  temporary  rails. 

This  is  in  general  arrangement  practically  the  same  as  ordi- 
nary locomotive,  with  the  addition  of  a  gathering  reel,  al- 
lowing it  to  work  beyond  the  end  of  the  trolley  wire.  The 
locomotive  derives  its  current  from  a  troUej-  wire  through  the 
conductor  cable  on  the  automatic  reel.  The  return  terminal 
of  the  dui)lex  cable  is  attached  to  a  heav}'  hook,  which  can  l)c 
inserted  under  the  track  rails,  and  takes  from  the  pull  of  the 
cable  in  unwinding  from  the  reel.  The  other  terminal,  in  the 
form  of  a  copper  hook,  hangs  loosely  on  the  trolley  wire. 


Gl 
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When  this  arrangement  is  in  use  the  trolley  arm  is  pulled  down, 
while  a  change-over  switch  puts  the  hook  into  connection  with 
the  motor.  It  can  then  go  forward  to  the  extreme  length  of 
the  cable  on  the  drum. 

The  question  of  accumulator  traction  is  likely  in  a  company 
of  electrical  engineers  to  give  rise  to  as  much  heated  discussion 
as  that  of  Tariff  Heform  in  a  more  general  assembly.  But  in 
spite  of  its  many  drawbacks  we  have  latel}'  seen  it  successfully 
applied  in  the  streets  of  London,  and  in  what  follows  we  give 
some  details  of  its  efficient  working  over  a  period  of  three 
years  in  a  German  mine. 

On  the  fourth  bottom  of  the  GrilloMine  at  Kamen,  in  West- 
phalia, is  a  rope  railway  which  is  f  mile  long.  From  the  end 
of  this  railway  is  a  cross  passage  divided  into  three,  through 
which  the  coal  waggons  used  to  be  brought  by  horses  to  the 
railway,  but  about  three  years  ago  au  accumulator  locomotive, 
made  by  the  Geskll8CII.\ft  Electkomom  a  and  the  Lah.mkver 
Electhical  Co.  was  adopted  for  this  purpose.  The  number 
of  locomotives  has  since  been  raised  to  three,  and  for  more 
than  two  years  the  whole  of  this  work  has  been  carried  on  by 
their  means.  The  installation  has  given  good  results,  both  as 
regards  efficiency  and  safety  in  working,  and  is,  therefore,  of 
much  interest. 

The  locomotives,  as  shown  in  Fig.  9,  are  of  the  two-axle 
type,  and  are  provided  with  a  driver's  platform,  which  is 
arranged  at  one  end  of  the  frame.  On  it  are  the  controller 
and  handbrake.  The  locomotive  can  be  run  in  either  direction, 
and  the  maximum  speed  is  7  miles  an  hour.  On  each  end  of 
ihe  frame  is  a  spring  buffer  block  .and  coupling,  and  above 
these  is  a  reflector  for  lighting  the  track.  There  are  two 
motors  which  drive  the  axles  through  gearing  having  a  reduc- 
tion ratio  of  1  to  ."i-TT).  They  are  of  the  totally  enclosed  type, 
and  have  a  normal  capacity  of  8  H.P.  This  enables  the  loco- 
motives in  regular  work  to  draw  15  waggons  having  a  tare 
weight  of  7  cwt.  loaded  with  10  cwt  of  coal.  The  platform  of 
the  locomotive  is  equipped  with  four  tlrums  capable  of  rota- 
tion, which  arc  connected  together  by  rlinin  wheels  and  chains. 
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The  spindles  of  these  drums  lie  in  an  open  bearing,  which 
allows  them  to  be  lifted  out  without  any  difficulty.  This 
arrangement  permits  of  free  inspection  of  the  brakes,  motors 
and  gearing.  Any  alterations  to  these  parts  can,  therefore,  be 
made  in  i|uite  a  short  time,  and  there  is  no  need  for  luiuiing 
])its. 

On  the  drums  is  |ilaced  a  wooden  box,  strongly  bound  with 
iron,  to  contain  the  accumulator  batteiies,  and  this  can,  by 
means  of  the  rollers,  be  easily  drawn  olf  the  locomotive. 
Adjacent  to  the  track  is  a  charging  table,  arrangetl  as  shown 
in  Fig.  '■>,  and  it  is  (■<pnp|)ed  with  the  same  drum  arrange 
racnts  as  on  the  i)lalform  of  the  locomotive.  If  the  chain  on 
the  locomotive  is  jilaccd  round  the  chain  wheel  on  the  foremost 
dium  of  the  charging  table  and  the  hand  wheel  turned  round, 
the  battery  is  drawn  off  the  locomotive  ami  on  to  tiie  charging 
table.  In  the  same  way  a  second  buttery,  which  is  i)lacod  on 
a  second  charging  table,  can  bo  easily  drawn  nil  the  locomo- 
tive, and  the  first  one  can  then  be  rcchargcil.  In  some  cases 
the  charging  tables  arc  placed  on  one  8i<lo  of  the  track  ordy, 
and  llu  10  must  then  bo  one  more  of  them  than  there  are  loco- 
motives. With  this  arrangement  when  the  battery  is  removed 
from  the  locomotive,  the  latter  lias  to  be  moved  along  to  Iho 


next  table  before  a  charged  battery  can  be  placed  on  it.  Such 
a  change  can  be  made  by  the  driver  alone  in  one  or  two 
minutes.  Another  arrangement  is  to  place  charging  tables 
on  both  sides  of  the  track,  and  these  can  be  so  fitted  that 
as  the  discharged  battery  is  drawn  off  the  charged  battery  is 
drawn  on.  The  chain  on  the  locomotive  has  in  this  case  to 
be  placed  over  the  chain  wheels  on  both  charging  tables. 

In  order  that  the  battery  may  not  slide  off  the  locomotive 
during  working  it  is  held  fast  by  two  strong  cross-bars,  which 
fit  into  rings  and  between  which  the  battery  is  fixed.  These 
cross-bars  are  provided  with  springs  which  move  in  slots  and 
can  be  released  by  a  lever  when  it  is  necessary  for  the  battery 
to  be  removed.  A  socket  provided  with  a  fuse  is  also  fitted 
into  which  a  plug  connected  to  a  flexible  cable  can  be  placed 
and  thus  connected  it  to  the  controller.  For  charging  the  bat- 
tery similar  sockets  and  plugs  are  used,  which  connect  the 
battery  through  a  flexible  cable  to  the  charging  switchboard. 
This  board  is  provided  with  a  switch,  an  ammeter  and  a  series 
resistance,  while  a  portable  voltmeter  allows  the  condition  of 
the  battery  to  be  tested. 

The  charging  ciu-rent,  which  formerly  used  to  be  taken  ofl" 
the  lighting  circuit,  is  now  obtained  from  a  motor  generator 
connected  to  the  three-phase  network,  the  voltage  at  the  switch- 
board terminals  being  about  210.  The  regulation  of  the  charg- 
ing current  is  effected  automatically  by  a  special  series  resistance, 
the  driver  having  onl}'  to  connect  the  battery  to  the  board.  The 
charging  is  finished  when  the  meterreadingbecomesaminimum. 
The  driver  can  then  switch  the  battery  out.  If  he  forgets  to  do 
this  there  is,  of  course,  a  small  loss  of  current,  which  cannot 
harm  the  battery,  for  it  will  be  required  for  another  loco- 
motive before  too  long  a  time  has  elapsed.  The  charging  of 
the  battery  t.akes  from  two  to  three  hours,  and  this  gives 
quite  siifticient  time  for  one  battery  to  be  charged  while  the 
other  is  in  use.  The  capacity  of  each  cell  is  about  30  ampere- 
hours  at  a  one  hour  discharge  rate,  and  there  are  ISO  cells  of 
this  size  in  one  b.atter}'.  The  weight  of  the  locomotive  frame 
is  so  designed  that  with  that  of  the  battery  the  total  weight  is 
just  what  is  necessary  for  adhesion.  The  weight  of  a  complete 
accumulator  batter}'  is  If  tons,  the  weight  of  the  locomotive 
slightly  more,  the  total  weight  being  2  J  tons.  In  the  battery 
IG  cells  are  built  up  into  one  box,  which  is  aeid  proof. 
Five  such  boxes  are  placed  in  a  large  case  and  make  up  the 
batter}'.  The  connections  between  the  separate  boxes  are 
made  by  easily  remov.ablo  plug  contacts,  which  are  also  pro- 
tected against  the  aeid.  This  allows  the  quarterly  inspection 
of  the  boxes  to  be  carried  out  without  any  soldering  or  lead 
burning  having  to  be  cut.  Each  cell  consists  of  a  vuleanite 
case  with  one  positive  and  two  negative  plates,  the  latter  being 
connected  to  the  plates  in  the  next  cell  by  strong  lead  strips. 

The  locomotives  can  be  run  five  miles  with  l.'j  w.agons 
on  one  charge.  The  batteries  are  generally  changed  over 
every  3A  miles,  and  it  is  arranged  that  no  battery  shall  run 
more  than  3^'  miles  on  one  charge.  It  is  possible  for  a  loco- 
motive of  this  type  to  run  8rt  ton  miles  in  an  eight  hour  shift; 
in  fact,  not  enough  coal  is  drawn  to  give  the  locomotive  enough 
work,  about  .')G  ton  miles  being  the  average  amount  performed. 

The  mining  conditions  existing  in  this  country,  unlike  those 
in  the  United  States,  do  not  usually  allow  the  jiroducts  to  be 
brought  to  the  surface  by  simple  haidage  alone.  It  is,  per- 
liaps,  for  this  reason  that  the  use  of  the  electric  locomotive  has 
not  been  so  extended  as  it  might  otherwise  have  been,  though 
we  arc  pleased  to  see  that  British  maiuifactiuers  have  found 
it  worth  their  while  to  do  something  in  this  direction. 

Among  these  are  Messrs.  Hki'.nan  \'  Fhuiki;,  of  Worcester, 
who  have  recently  built  a  very  neat  accunudator  locomo- 
tive. It  was  not,  it  is  true,  intended  for  mining  work,  but 
is  lieing  useil  in  a  Goveriunent  dockyard.  It  is  adapted  for  a 
gauge  of  1  metro  ami  is  equipjied  with  two  G  ii.r.  motors. 

Messrs.  Ileenaii  v^'  l''ioude  liave  also  supplied  to  the  Elec- 
trical Construction  Co.,  of  Wolverhampton,  a  locomotive 
which  is  si)ecially  suitable  for  both  surface  and  undergrountl 
work.  Itisadajited  to  a  2  ft.  track  and  is  eijuipped  with  E.C.C. 
motors.  In  iiddition  to  these  there  i.s,  of  eourso,  the  necessary 
eontrollinggcar  and  brakes,  together  with  headlight  anil  sand 
ing  apjtar.atns.  This  locomotive  can  be  operated  from  either 
end,  sittiog  room  being  provided  for  the  driver. 
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Electrical  CoaI=Cutting  Machines 


BY  F.  W.  HURD. 

(rntcntw  of  the  nun),  or  "  riokcuii.'k,"  Goal  Cutttr.) 
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Altlioiit;h  duiiiif;  the  past  few  years  the  adoption  of  coal- 
outtiiifi  machines  has  made  rapid  profjress  tliere  is  still  a  great 
field  open,  as  not  more  than  10  per  cent,  of  the  yearly  output  of 
coal  in  Great  Britain  is  as  yet  machine  cut. 

Generally  speaking,  if  the  coal  can  he  mined  and  filled  lor 
lis.  to  .3s.  per  ton.  few  colliery  managers  care  to  adopt  machines. 
The  seams  which  can  be  worked  at  this  price  are,  however, 
being  gradually  worked  out,  and  the  introduction  of  coal- 
cutting  machines  to  work  the  more  costly  seams  is  becoming 
an  aKsolute  necessity. 

Tiie  usual  reason  given  for  the  introduction  of  machines  is 
that  the  holing  is  too  difficult  to  be  done  by  hand.  It  has, 
however,  been  proved  over  and  over  again  that  a  great  number 
of  seams  which  are  easily  and  cheaply  worked  by  hand  can  be 
worked  a  good  deal  more  cheaply  by  machines.  The  writer  is 
of  opinion  that  even  in  seams  worked  at  the  low  prices  above 
mentioned  a  saving  of  6d.  to  Is.  a  ton  can  easily  be  effected  by 
the  use  of  machines  ;  and  in  several  cases  which  have  come 
under  his  personal  observation  this  has  actually  been  accom- 
plished. 

Apart  from  the  question  of  cheapness  of  working,  there  is 
the  fact  that  almost  without  exception  much  less  "  small  "  is 
made  with  the  machine  as  compared  with  hand  got  coal,  and 
the  difference  in  the  value  of  the  product  would  in  many  cases 
give  an  advantage  to  the  machine  even  if  the  actual  costs  per 
ton  of  coal  won  were  greater  than  by  hand. 

Another  point  is  the  presence  in  many  seams  of  bands  or 
streaks  of  inferior  coal.  The  machine  can  be  adapted  to  hole 
in  the.se  bands,  completely  destroj-ing  them  and  leaving  the 
clean  coal  intact,  thus  .saving  a  great  deal  of  expense  in  picking 
and  washing  the  coal  and,  further,  preventing  many  vexatious 
disputes  I)etween  master  and  men  as  to  the  quantity  of  "  dirt  " 
filled  along  with  the  coal. 

Many  machines  are  introduced  to  hole  in  the  pavement  below 
the  coal,  and  in  most  cases  where  this  is  done  it  will  be  found 
that  when  hand  holed  the  miners  worked  in  the  coal  itself,  and 
apart  from  the  cost  of  cutting  there  is  an  extra  yield  of  round 
coal  of  from  10  to  25  per  cent.  The  working  places  are  higher 
by  the  thickness  of  the  machine  cut  and  this  extra  height  would 
in  some  cases  allow  of  the  coal  hutches  being  run  along  the 
face  instead  of  only  to  the  road  heads. 

There  are  other  incidental  savings  effected  by  maclimes, 

such  as  concentration  of  the  output  to  a  comparatively  small 

section  of  the  mine.     It  mav  be  taken  for  granted  that  from 

the  same  length  of  face  treble  the  output  can  be  obtained,  with 

a  consequent  reduction  in  the  cost  of  roadways,  haulage  and 

general  supervision.     In  the  majority  of  cases  the  quantity  of 

explosives  required  to  bring  down  the  coal  is  reduced,  and  the 

more  systematic  timbering  and  consecjuent  greater  safety  of 

the  working  places  must  also  count  in.     Altogether  it  must  be, 

or  should  be,  admitted  by  mining  engineers  that  given  the  total 

cost  of  the  machine  at  the  face  is  e(iuivalent  to  the  same  work 

done  by  hand,  there  must  still  remain  a  considerable  margin  in 

tlie  total  costs  in  favour  of  the  machine,  and  any  actual  .saving 

at  the  face  can  only  represent  a  certain  percentage  of  the  total 

reduction  in  costs.     Any  .seam  which  can  be  worked  long-wall 

by  hand,  in  faces  of  40  yards  length  and  upwards  can  be  worked 

much  more  profitably  by  machines. 

Considering  the  great  variety  of  coal  seams  to  be  operated 
upon,  the  different  reasons  for  the  adoption  of  the  machine  and 
the  various  positions  in  the  seams  in  which  it  mav  be  desirable 
to  cut,  the  question  of  the  type  of  coal  cutter  to  adopt  is  one  of 
great  importance,  and  particularly  so  to  the  large  colliery  con- 


cerns working  a  great  number  of  different  seam.s,  which  are  so 
variable  that  a  machine  bought  for  one  particular  set  of  con- 
ditions may  be  of  no  use  whatever  under  other  conditions. 
That  machine  which  will  meet  the  greatest  variety  of  conditions 
must  be  considered  the  most  jiracticable  and  serviceable  one. 

The  writer's  patent  bar  type  machine  is  undoubtedly  the 
machine  which  best  meets  the  great  variety  of  conditions  in 
practice.  With  it  the  cut  can  be  made  in  any  position  and  at 
either  side  of  the  machine.  It  is  contended  by  some  people 
(not  ilisiiiterested)  that  the  bar  machine  does  not  do  so  well  in 
a  hard  holing  as  a  disc  machine  ;  the  contention  is  completely 
wrong.  In  numerous  cases  where  both  types  have  been  tried 
on  the  same  face  the  bar  has  done  equally  as  well  as,  and  in 
some  cases  much  better  than,  the  disc  machine,  and  this  with 
invariably  less  jiower.  From  the  mechanical  point  of  view, 
also,  the  bar  must  l)e  considered  as  the  best  cutting  instrument 
available,  as  there  are  no  parts  subjected  to  the  friction  of  the 
debris  made  by  the  cutters  ;  there  are  no  inaccessible  bearings 
below  the  coal,  while  the  arrangement  of  the  gearing  allows  of 
complete  protection  from  dirt  by  strong  substantial  casings 
forming  part  of  the  machine.  The  whole  of  the  gear  runs  in 
oil  and  ample  oil  supply  is  provided  at  the  main  bearings. 

With  the  disc  machine  it  is  well  known  that  the  expensive 
gunmetal  quadrant  used  to  keep  the  circular  rack  on  the  disc 
into  gear  with  its  driving  pinion  lasts  only  for  a  few  shifts,  and 
at  the  best  requires  very  frequent  renewal.  The  gearing  of  the 
bar  machine  is  of  mild  steel,  machine  cut  and  case  hardened, 
and,  being  enclosed,  is  immensely  superior  to  the  cast  steel 
gearings  used  on  the  disc  machines  and  open  to  all  the  dust  and 
grit  inseparable  from  the  work  performed. 

Again ,the  bar  can  be  adjusted  to  cut  exactly  where  it  is  required 
as  against  the  disc  being  allowed  to  cut  generally  where  it  will, 
and,  as  previously  stated,  for  the  work  done  much  less  power  is 
used  by  the  bar  type  machine  ;  consequently  less  expensive 
generating  plant,  cables,  &c.,  are  required  for  the  same  output 
of  coal,  and  where  the  power  is  purchased  from  a  central  supply 
station,  this  difference  would  cover  the  cost  of  the  machine  in 
a  few  months.  The  difference  in  power  is,  of  course,  due  to  the 
superior  mechanical  design  of  the  gearing  and  to  the  total 
absence  of  friction  in  the  holing. 

There  is  another  point  in  connection  with  machine  cutting 
which  is  often  overlooked — the  taking  out  of  the  cut  the  debris 
made  by  the  machine.  When  holing  in  coal,  and  in  a  seam 
with  a  good  natural  parting  from  the  roof,  it  is  not  of  great 
consequence,  but  where  the  coal  sticks  to  the  roof  and  when 
holing  in  inferior  coals  or  fireclays, the  matter  is  of  importance, 
as  on  an  ordinary  machine  face  at  least  two  men  are  rc(|uired 
to  clear  out  this  debris  and  leave  the  coal  ready  for  dropping 
or  blowing  by  the  miners.  With  a  bar  machine  the  bulk  of  the 
cuttings  are  brought  from  below  the  coal,  and,  where  it  is  neces- 
sary, about  90  per  cent,  of  the  cuttings  can  be  brought  out  to 
the  front  of  the  holing  ready  for  casting  into  fhe  waste.  The 
one  or  two  men's  work  raking  the  debris  from  the  back  of  the 
holing  is  thus  done  away  with.  Nothing  like  these  results  are 
attainable  with  any  other  type  of  machine. 

Coal-cutter  makers  are  indebted  to  the  Americans  for  the 
introduction  of  skids  to  the  machine  in  place  of  the  ordinary 
double-flanged  wheels  which  ran  on  rails  specially  laid  for  the 
machine.  With  this  system  the  machine  is  mounted  on  two 
long  angle-iron  skates  or  skids,  side  fenders  are  also  fitted  to 
keep  the  machine  from  getting  too  close  to  the  face  on  one 
side  or  too  far  out  from  the  face  on  the  other.  This  innovation 
is  one  of  great  im])ortance,  and  has  done  away  with  the  most 
laborious  part  of  machine  cutting  ;  the  machine  men  now  have 
certainly  a  much  easier  task  than  in  the  old  rail-laying  days. 
Extra  work  has,  however,  been  ])ut  on  the  coal-cutter  motor, 
and  its  chances  of  being  overloaded  consideralily  increased  as 
any  carelessly  put  in  guide  prop  may  cause  jamming  of  the 
machine  between  the  outside  guide  props  and  the  coal  face. 

With  the  many  advantages  admittedly  to  be  gained  by  the 
use  of  machines,  it  is  strange  there  should  be  any  failures  in  the 
introduction  of  them.  During  the  old  days  of  the  pioneer 
electrical  coal-cutters  in  perhaps  the  majority  of  cases  the 
machines  were  to  blame,  being  too  weak  in  vital  parts,  and  the 
electric  motors  giving  considerable  trouble.     Now,  however, 
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there  are  several  machines  on  the  market  which  may  be  relied 
upon  to  stand  up  to  their  work  and  do  it  well,  yet  in  spite  of 
this  there  are  still  some  failures  of  machines  to  come  up  to 
expectations,  and  nowadays  these  failures  are,  I  think,  mainly 
traceable  to  the  want  of  proper  preparation  and  regulation  at 
the  machine  face.  The  machine  should  have  a  reasonably  good 
chance  of  doing  its  work,  and  absolutely  the  first  and  foremost 
essential  to  good  machine  cutting  is  a  straight  face  to  begin  on  ; 
yet  we  see  machines  set  to  work  on  faces  more  crooked  than  the 
proverbial  "  dog's  hind  leg."  More  troubles,  annoyances  and 
mistakes  occur  with  one  machine  set  to  work  on  a  crooked  face 
tlian  with  a  dozen  machines  starting  on  straight  faces.  No 
machine  can  possibly  do  justice  to  itself  on  a  crooked  face,  yet 
one  finds  times  without  number  machines  sent  down  the  jjit  to 
work  on  faces  as  they  have  been  left  by  the  miner  without  any 
attempt  being  made  to  straighten  them.  The  correct  face  is 
perfectly  straight,  or  is  left  so  that  there  is  a  straight  fairway 
from  one  end  to  the  other.  When  preparing  a  face  the  outer 
guide  prop  can  and  should  be  set  to  a  line,  so  that  with  the  first 
cut  across  the  back  of  the  holing  will  be  parallel  with  the  guide 
props  and  with  the  following  cut  a  full  depth  holing  will  be 
made.  Each  end  of  the  face  must  be  cut  or  holed  for  the 
machine  to  run  clear.  This  is  another  item  of  great  impor- 
tance, as  shoidd  the  end  place  of  the  face  not  be  kept  well  for- 
ward, the  face  will  very  soon  get  out  of  line  and  the  machine  will 
be  working  under  difficulties  at  the  beginning  and  the  end  of 
each  cut,  cutting  round  the  corners  which  are  developed.  If 
machine  makers  are  to  be  held  responsible  for  the  perfor- 
mance of  any  machine  suj^plied,  they  should  most  decidedly 
decline  to  start  any  machine  to  work  on  a  face  which  is  not 
made  straight  to  begin  on. 

Motors. — The  motor  of  an  electrical  coal-cutter  must  be 
very  well  built.  The  vibration  is  at  times  excessive,  and  the 
standard  sizes  of  shaft  and  spider  of  an  ordinary  motor  are  not 
nearly  strong  enough  for  coal-cutter  work.  The  armature 
shaft  must  be  of  extra  diameter,  the  field  coils  must  be  specially 
insulated  and  clamped  firmly  to  the  magnets.  In  the  bar 
machine  the  motor  shell  is  the  main  frame  of  the  machine,  and 
is  therefore  superior  to  those  machines  in  which  the  motor  is 
bolted  to  a  frame. 

.'Ml  connections  between  motor  and  switch  and  the  cross- 
connections  between  the  field  coils  should  be  inside  the  framing 
of  the  machine  and  all  leads  must  be  specially  protected  by 
rubber  tubing  or  tape  and  whipcord. 

The  starting  switch  must  be  of  strong  and  substantial  design, 
tutally  enclosed  in  gas  or  fiame-tight  casing.  A  new  design  of 
starting  switch  with  resistance  coils  of  manganin  wire  and  a 
cliuni  type  double-pole  switch  has  given  excellent  results,  the 
li'wncss  of  its  parts  and  its  complete  accessibility  to  all  ])arts 
whcneyer  the  cover  is  removed  being  special  features. 

Wherever  possible  the  machine  frame  should  be  earthed. 
and  the  concentric  (uninsulated  return)  sy.stem  is  by  far  the 
best  and  .safest  to  adopt  both  for  machine  and  attendants. 

Now  that  three-phase  alternating  plant  is  coming  into  vogue 
nuinv  coal-cutting  machines  have  been  made  to  suit  this  system, 
and  in  the  writer's  experiences  the  three-phase  motor-driven 
coal-cutter  is  the  best  po.ssible  one.  With  direct  current. 
ni).sl  of  t  lie  motor  troubles  originate  at  tin'  brnsh<'s,  and  usuiilly 
from  dirt,  and  bv  doing  awav  with  the  brushes  as  is  done  with 
the  ordinary  s(|uirrel-cage  three-phase  motor  an  undoubted 
II  Ivaiitage  is  gained.  The  three-phase  system  will  certaiidy 
be  greatly  extended.  Up  to  18  ii.H.r.  the  motor  can  be  switched 
ilirect  into  circuit  without  use  of  resistance.  The  operation 
may  be  »  little  seven"  on  the  generatirif;  plant,  if  not  of  ample 
size,  but  theoverload  is  only  inomenlary  with  the  bar  nuichine. 
which  is  very  easily  started. 

One  cannot  write  on  eon  l-cut  ting  niacin  ms  uil  lioul  iclcninf; 
t<i  llir  use  of  ciinijMc'ssed  air.  Thirty  years  af>o  many  success- 
ful conl-cutters  were  at  work  driven  bv  compressed  air.  and 
most  of  the  electrical  niacliineH  are  simply  the  old  comprrssed- 
iiir  machine  gearing  reproporlioned  for  drive  l)y  an  electric 
motor  in  place  of  the  compn-.sscd-nir  engine.  In  liHiicasliire 
iind  in  South  Wiiles,  where  the  mines  are  considered  very  fiery, 
t'le  compresscd-Hir  machines  arc  still  in  use.  and  will  nlwiiVN  be 


serious  rivals  to  the  electrical  coal-cutter  wherever  the  putting 
of  machines  into  fiery  mines  is  being  considered.  Compressed 
air  has  many  points  in  its  favour,  and  a  number  of  bar  type 
machines  have  been  made  for  its  advocates.  The  machine  is  a 
very  simple  one,  the  engine  being  enclosed  and  taking  the  same 
position  on  the  machine  as  the  motor  on  the  electrical  machine, 
while, owing  to  its  working  with  considerably  less  power  than  the 
disc  machine,  there  is  considerable  economy  possible  in  the  size 
of  the  compressor  and  piping. 

o^o 


Some  Well-known  Coal  Cutters. 

There  are  probably  few  subjects  on  which  opinions  differ  so 
much  as  that  of  coal-cutters.  This,  no  doubt,  is  due  ])artly  to 
the  varying  types  that  have  been  produced  and  to  the  difficult 
conditions  under  which  they  must  work.  Also  from  the  point 
of  view  of  the  colliery  manager  the  subject  is  not  one  that  is 
straightforward.  To  the  engineer  who  is  cognisant  of  the 
working  conditions  and  of  the  limitations  of  electrical  plant, 
the  features  that  must  be  embodied  to  ensure  success  will  be 
recognised  much  more  easily  than  by  the  mining  engineer 
unacquainted  with  electrical  machinery.  In  the  preceding 
article  Mr.  F.  W.  Hurd  deals  with  some  of  these  essential 
features  ;  in  what  follows  we  do  not  propose  to  discuss  such 
questions  further,  but  we  give  an  account  of  some  of  the  well- 
known  forms  of  coal-cutter  now  on  the  market. 

The  evolution  of  the  coal  cutting  machine,  like  the  building 
of  Rome,  did  not  take  place  in  a  day,  but  it  has  now  reached 
such  a  stage  that  a  demand  for  the  better  class  of  machinery 
is  assured.  At  least  this  has  been  the  experience  of  Messrs. 
A.  Hirst  &  Son,  of  Dewsburv,  who  have  developed  and  per- 
fected a  machine  known  as  the  "Crescent,''  which  they  arc 
confident  will  be  capable  of  doing  the  work  imposed  upon  it, 
and,  more  important  still,  at  a  less  cost  for  maintenance  than 
has  hitherto  been  possible. 

They  make  cutters  of  both  the  disc  and  chain  type,  which 
are  designed  with  the  following  objects  in  view.  Complete 
enclosure  of,  and  protection  to,  all  vital  parts,  while  at  the 
same  time  having  all  parts  easy  of  access.  These  advantages 
are  combined  with  strength,  where  it  is  required,  and  with 
such  reduction  in  weight  as  is  consistent  with  the  efficient  work- 
ing of  the  machine.  Further,  the  machines  are  reversible,  and 
are  lubricated  in  such  a  wa}'  that  the  working  parts  have  a 
maximum  life.  The  machines  can  also  be  divideil  into  sections 
for  easy  trans|)ortation  about  the  mine,  while  in  operation 
their  manipulation  is  very  simple. 

Wo  illustrate  one  t^'pe  of  disc  coal-cutting  machine  made  by 
this  firm  in  Fig.  1,  which  gi\es  a  good  idea  of  its  general  prc- 
porti  ms.  It  is  of  the  sledge  type  and  can  l)e  made  to  cut  at 
any  height  above  the  floor  level,  and  also  as  an  over-cut 
nnichinc.  Its  length  is  8  ft.  6  in.,  width  3  ft.  !Sin.,  and  height 
1  ft.  10  in.,  when  cutting  on  floor  level.  The  motor  for  such 
a  machine  is  of  the  four  pole-series  type  with  drum  armature, 
and  is  built  up  in  the  form  of  a  box,  shown  in  the  illustration, 
fitted  with  loose  top  and  end  covers,  the  armature  shaft  being, 
however,  carried  oti  a  pedestal  quite  indc|>ondently  of  the  end 
cover.  Messrs.  Hirst  also  keep  their  fundamental  objects, 
enumerated  above,  in  \icw  in  designing  the  gearing,  motor 
starter  and  haulage  gear. 

The  design  of  the  machine  itself  is  vor}'  simple,  ami  being 
built  in  box  form  conduces  to  strength  with  a  minimum  of 
weight.  This  method,  it  is  claimed,  also  gives  more  liability 
to  tlu^  niachin<^  (lian  if  it  were  mounted  on  side  frames,  while 
the  shafts  are  not  slraineil  or  bent  by  the  load.  Kieli  of  the 
three  sections  is  complete  in  itself,  and  any  one  of  them  can 
easily  bo  detached  from  the  others,  cvon  at  the  coal  face.  The 
ends  of  each  section  are  planod,  and  the  sections  iiro  tilted 
togothor  with  turned  bolls  in  reanicrcd  liolos,  ensuring  perfect 
nligninont  of  all  ])art8. 

The  direction  of  rotation  can  bo  rcvorscd  by  reversing  the 
motor,  the  hauling  rope  being  taken  up  over  guide  pidleys  at 
the  top  of  the  machine.    The  fenders  which  keoji  the  machine 
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Water 

is  the 

Enemy 

Troubles : 


\  When  water  gets  into 
a  cable  it  runs  alonof  tlie 
interstices  of  the  strands 
and  the  current  acts 
upon  it  detrimentally  to 
the  insulation. 


\  Water  saturates  the 
fibrouspackingand  tapes 
between  and  around  the 
usual  type  of  3-core 
cables  when  used  in  a 
wet  shaft  or  road,  and 
at  the  least  introduces  a 
considerable  chance  of 
corrosion. 


\  Rubber  insulated 
trailing  cables  are  usual- 
ly packed  with  fibrous 
material  between  the 
cores,  and  in  a  wet  situa- 
tion  the  rubber  is 
deteriorated  by  alternate 
dampness  and  dryness 
and  the  intermittent 
heating  effect  of  the 
electric  current. 

Vulcanised    Bitumen 
RIBBED    Sheath 


Remedies : 


< 


GLOVER'S   PATENT   SOLID 
STRAND-FILLING. 


Electric  Mining  < 
Gables 


GLOVER'S    PATENT  SOLID 
3-CORE   BITUMEN   CABLE. 


GLOVER'S 

PATENT  RUBBER 
BITUMEN 

TRAILING    CABLE. 


Compounded    Leather    Braid 


/ 


Remarks : 


\  This  fills  up  the  spaces 
between  the  conductors 
and  prevents  moisture 
from  passing ;  but  it  does 
not  affect  the  flexibility 
of  the  cable.  The  filling 
remains  solid  at  all  work- 
ing temperatures. 

\  This  substitutes 
moulded  bitumen  for  the 
ordinary  fibrouspacking. 
The  moulded  bitumen 
also  encircles  the  whole 
of  the  cores  so  as  to  pre- 
vent any  moisture  from 
touching  the  insulating 
bitumen. 


\  The  bitumen-mould- 
ing completely  sur- 
rounds the  insulated 
cores  and  fills  up  the 
packing  spaces,  so  as  to 
keep  the  damp  entirely 
away  from  the  rubber. 


GLOVER'S  ARE 

SPECIALISTS 

IN  MINING 

CABLES. 


rubbeb  insulated  corcs 
Bitumen   Tape 
CoMPOUNOED  Jute   Braio 


TRAFFORD    PARK, 


W.  T.  CLOVER  t^,   MA?CHE8TER. 


No.  7200  (6  lines) 


► 
< 
► 
< 
► 
< 
► 
<1 
► 
<1 
► 
<1 
► 
<1 
► 

► 

► 

► 
<I 

► 

► 
< 
► 
<I 
► 
< 

< 
► 
<1 
► 
<1 
► 
< 
► 
< 
► 
<1 
► 
< 
► 
<1 
► 
< 
► 
< 
► 
<1 
► 
< 
► 
<1 
► 
< 

► 
<I 
► 
< 

► 


Telegrams:    CABLES,  Telephone 
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in  position  on  the  coal  face  fit  either  end  of  the  machine  and 
are  easily  reversed.  The  starter  and  haulage-feed  motion 
have  co-^t rolling  handles  or  wheels  at  both  ends  of  the  ma- 
chine. The  feed  motion  has  an  arrangement  for  varj'ing  the 
speed  of  traverse  along  the  coal  face  ;  this  has  a  range  from 
six  cogs  down  to  nothing  of  the  racking  gear,  and  can  be  ad- 
justed when  the  machine  is 'working  by  simply  turning  a  small 
handle. 

The  cutter  wheel  is  in  two  parts,  with  tongued  and  grooved 
joints ;  these  parts  are  securely  bolted  together  with  turned 
bolts  in  reamered  holes.  The  cutters  are  alike  in  form,  and 
are  fixed  in  a  patent  cutter  holder,  which  is  attached  to  the 
rim  of  the  wheel  in  a  simple  manner  and  held  in  position  by  a 
strong  pin. 


action  may  be  likened  to  that  of  the  humbler  mowing  machine, 
and  is  capable  of  doing  its  work  automatically  without  it 
being  necessary  for  a  man  to  guide  the  direction  of  the  blows. 
Its  construction  is  simple  as  it  consists  essentially  of  a 
stationary  frame,  which  can  be  fixed  to  the  floor  by  jacks,  and 
on  whose  upper  surface  are  slides  in  which  a  motor  may  be 
fixed.  Sprockets  at  the  side  allow  the  motor  to  be  moved  in 
a  longitudinal  direction  along  the  frame,  and  a  certain  effec- 
tive area  is  thus  obtained  without  it  being  necessary  to  shift 
the  frame.  The  operating  part  of  this  machine — i.e.,  the 
chain — is  attached  to  a  travelling  frame,  on  the  outside  of 
which  it  runs,  and  which  is  itself  attached  to  the  motor.  The 
cutters  are  fixed  at  different  angles  on  the  chain  in  such  a 
manner  that  the  lowest  just  clears  the  floor,  while  the  highest 
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fiv..   1. — A  CmisrK.NT  Disc  Co.\l  Cutter.     (.\.  Hihst  &  Son. 


In  tlie  design  of  these  machines  strict  attention  has  been 
l)aid  to  ihe  requirements  of  the  new  mining  rules.  All  cur- 
rent-carrying parts  arc  eflicicnlly  i)rotected  and  insulated. 
The  starting  switch  is  double  pole,  and  the  cables  which  run 
from  it  to  the  motor  arc  drawn  through  a  pipe  bolted  on  to  the 
switch  and  motor  boxes,  and  this  pipe  has  substantial  insulat- 
ing bushes  at  each  end.  A  two-pin  connecting  plug  to  attach 
the  trailer  cable  is  fitted,  and  this  is  interlocked,  so  that  when 
the  current  is  switched  on  the  plug  cannot  be  withdrawn. 

This  firm  also  manufacture  a  chain-type  machine  which  pos- 
sesses several  advantages  over  the  disc  type.  These  are  seto\it 
in  full  elsewhere.  The  chain  is  fitted  with  patent  cuttci-  holders 
in  altci-natc  links  ;  the  intermediate  connecting  links  are  si>ecial 
Klecl  stampings,  which  give  a  large  wearing  surface  to  the 
jiiiis.  Eacii  holder  cairios  two  cutters,  which  arc  all  alike  and 
easily  rcpl.-icciblo  when  dnll.  Tiie  gearing  is  all  machine  cut 
from  solid  steel  blanks  ami  runs  in  oil  ;  a  siiniilc  single  valve 
)iuinp  ensuring  a  plentiful  sujijjly  of  lubricant  to  all  bearings. 
The  machine  is,  in  general,  constructed  in  a  smilar  manner  to 
that  dciciibcd  above. 

The  GoonMAN  Mani'I  \(  riniNfiCo.,  of  Canli  IT,  were  among 
the  pioneers  in  the  electrical  coal  cutting  field,  their  machine, 
one  of  the  earlier  of  the  pick  type,  gaining  a  gold  medal  and 
lii:;h  honours  at  the  i'ai  is  Kxliiliilion  of  IM8!l.  .Since  that  tinn^ 
I'luih  >vater  has  Mowed  under  the  bridges,  and  the  'M;oo(I 
man  "  coal  cutter  has  not  only  diifted  with  the  stream,  but 
forced  ahca<i  on  its  account. 

ThotMO'lman  niacl  inc  is  of  the  chain  laoast  type,  whoso 


runs  about  1  in.  above  this  point.  Tliis  arrangement  enables 
a  kerf  of  suflicicnt  width  to  be  cut  in  the  coal  for  the  frame  to 
enter  after  the  cutter.  The  changing  of  the  cutters  can  bo 
very  easily  cll'ectod,  as  it  only  involves  the  loosening  of  a  few 
set  screws. 


F  u.  2— St.vndmoi     riircK    rou   (i  iddm.vn  Ciimn    Hhkant  .\Imiiixk, 

The  train  of  gearing  which  is  clriven  by  the  motors  jut- 
fornis  two  operations.  It  drives  the  cutter  chain  round  the 
movable  frame  a?id  at  the  same  time  moves  this  fiamo  forward 
into  the  cut.  A  cutter  of  this  t.y|n'  will  make  a  kerf  about 
1  in.  high  and  cipjal  in  width  to  that  of  the  cutter  head,  while 
its  depth  may  reach  7ft.,  <leponding  on  the  length  of  the 
machine.  When  it  has  reached  its  full  extension  the  feed 
foiward  is  nutomaticnlly  stopped,  and  the  machine  can  then 
bo  withdrawn  by  reversing  the  motor  and  is  ready  for  another 
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eiit.  The  current  taken  by  an  ciiuipnient  such  as  this  is 
25  amperes  on  full  load  if  the  mat'hine  is  in  gnoil  condition 
and  dean,  about  10  amperes  of  this  being  required  for  moving 
round  the  machine  on  no  load,  the  voltage  being  220. 

The  fact  that  the  weight  of  the  motor  and  gearing,  when 
tha  cutting  equipment  is  drawn  back  is  taken  up  by  rollers 
preatlv  decreases  the  labour  of  moving  the  machine  to  a  new 
cut,  aiid  thus  makes  for  greater  ease  in  working. 

The  stability  of  a  machine  of  tl'.is  description  is,  of  course, 
all  important,  and  the  Goodman  Co.  provide  for  this  by 
employing  jacks  as  mentioned  above.  Further,  the  rear  jack 
is  so  arranged  that  when  set  against  the  roof  it  automatically 
locks  the  roller.  This  practically  makes  the  whole  system  one 
ri^id  body,  and  it  is  claimed  that  the  machine  is  as  stable  under 
these  conditions  as  if  the  frame  were  made  of  solid  castings. 
Another  advantage  is  that  the  rear  jack  can  be  removed  from 
its  socket,  but,  if  not  so  removed,  will  remain  inclined  to  the 
vertical,  and  there  is  no  chance  of  it  falling  upon  or  damaging 
the  motor  or  cutting  ciiuipment. 

The  arrangement  of  the  travelling  frame  allows,  by  adjust- 
ment of  the  supporting  shoe  in  front,  the  cut  to  be  made  at 
varying  heights  above  the  fioor.  This  is  not  possilile  where  the 
movable  frame  slides  between  two  fixed  ones,  and  permits 
slaty  bottom  coal  to  be  disregarded  if  need  be.  It  also  ensures 
that  a  perfectly  level  bottom  is  cut,  and  leaves  no  coal  for  the 
loaders  to  take  up. 


Fi(!.  3. — Goodman  Standard  Longwali,  Machine 


A  special  feature  of  this  machine  is  that  a  compound-wound 
motor  is  used,  thus  permitting  an  automatic  speed  regulation 
and  allowing  hard  work  to  be  done  with  a  minimum  expendi- 
ture of  power.  Accessibility  is  a  point  that  is  well  recognised, 
the  commutator  being  easily  got  at,  while  the  armatuie  may 
be  quickly  withdrawn  by  removing  a  few  bolts  without  dis- 
turbing the  pole-pieces  or  field  coils.  The  main  motor 
switch  and  starter  are  comliined  into  one  case,  the  contacts 
being  brought  into  the  field  of  a  magnetic  blow  out,  so  that 
all  arcing  or  burning  is  avoided. 

Gearing  is  reduced  to  a  minimum,  while  the  frame  is  strong 
and  compact  and  at  the  same  time  light.  This  allows  a  heavy 
type  of  chain  to  be  useil,  and  the  Goodman  Company  claim 
that  no  heavier  is  at  present  being  employed  on  mechanically 
operated  coal  cutters. 

An  e.ssential  part  of  every  Goodman  machine  is  the  truck  on 
which  the  cutter  is  moved  about  the  mine.  It  is  manufactured 
in  two  tyi)es,  one  of  which  is  "  man  driven,''  while  in  the  other 
the  cutter  motor  is  connected  to  the  road  wheels  by  chain 
gearing.  We  illustrate  one  of  the  latter  type  in  Fig.  2.  By 
means  of  a  suitable  drum  with  ratchet  and  chain,  which  is 
placed  at  one  end  of  the  truck,  the  cutter  can  be  loaded  or  un- 
loaded in  the  least  possible  time.  The  "  power  "  truck  offers 
special  a<lvantages  wheie  the  gradients  are  heav}',  while  the 
additional  time  required  for  connecting  up  the  motor  is  practi- 
cally negligible. 

The  Goodman  Manufacturing  Co.  also  make  a  longwali 
machme,  which,  owing  to  the  fact  that  it  has  also  to  mine  the 


fire  clay  underlying  the  coal,  must  be  of  a  more  than  usually 
powerful  type.  A  cutter  built  on  this  plan  is  ilhistiatcd  in 
Fig.  3,  and  consists  of  a  steel  frame  about  7  ft.  long  and 
32  in.  wide.  This  frame  is  finished  smooth  on  the  long  side, 
which  slides  along  the  coal  face,  and  is  supported  by  steel 
shoes.  The  motor  for  driving  this  cutter  is  mounted  on  the 
frame  with  its  shaft  longitudinally,  and  is  geared  at  one  end  to 
a  sprocket  driving  the  cutter  chain  round  a  steel  cutter  arm 
which  is  at  right  angles  to  the  frame.  These  arms  aic  supjilied  in 
three  lengths— viz.,  3;Jin.,  44  in.  and  50  in. — and  can  be  tilted 
up  or  down  from  the  horizontal  position  to  enable  any  specially 
hard  substance  to  be  over  or  undercut. 

The  machine  is  kept  in  position  against  the  coal  face  in  an 
exceedingly  ingenious  fashion.  It  is,  at  the  beginning  of  the 
cut,  forced  under  the  coal  by  a  small  jack,  and  retained  there 
by  the  friction  of  small  pieces  of  clay  or  coal.  At  the  same 
time  a  wire  rope  from  a  drum  on  the  cutter  frame  is  led  round 
a  sheave  some  distance  away,  so  that  by  winding  in  the  rope 
by  means  of  the  motor  the  cutter  can  be  moved  along  the  coal 
face.  It,  therefore,  requires  no  rail  or  other  contrivance  to 
keep  it  against  the  face,  while  its  narrowness  also  oflfers 
special  ad\antages  when  the  props  are  close  up.  Great 
stress  is  laid  on  strength  of  frame,  powerful  motor  and  dura- 
bility of  the  cutter  arm  in  this  machine,  which  can  perform 
an  average  of  500  linear  ft.  undercut  per  shift,  though  this 
amount,  ot  course,  varies  with  the  character  of  the  coal  and 
bottom. 

In  certain  cases  where  parallel  headings  of  200  ft.  to  400  ft. 
face  are  worked  on  the  block  system,  the  "  Goodman  "  rever- 
sible longwali  machine  has  been  excee  lingly  successful.  Its 
general  design  is  identical  with  that  of  the  cutter  just  de- 
scribed, but  it  has  an  extended  frame  at  the  cutter-arm  end. 
After  the  face  has  been  undercut  and  the  coal  loaded  out,  as 
with  the  standard  longwali  machine,  the  jack  is  seta  suitable 
distance  behind  the  machine,  and  the  feeding  cable  carried 
back  round  the  machine  through  the  jack  sheave  and  fastened 
to  the  end  of  the  extended  frame.  Kollers  at  the  back  of  the 
machine  and  on  the  extended  frame, 
^  •  as  shown  in  the  illustration,  protect 

the  cable  from  wear.  Reversing  the 
motor  feeds  the  machine  back  across 
the  face,  making  an  undercut  in  the 
opposite  direction,  the  extended 
frame  serving  to  hold  the  machine 
close  to  the  face.  The  machine  truck 
is  only  used  when  it  is  necessary  to 
move  the  machine  to  another  section 
of  the  mine. 
The  "  Hurd  "  coal  cutter  manufactured  by  Messrs.  HuRD, 
McKkndrick  &  Gd.,  of  Motherwell,  N.B.,  has  lieen  on  the 
market  since  1898,  and  the  general  features  of  its  construction 
are  pretty  well  known.  A  new  design  (Fig.  4)  was  brought 
out  last  year  embodying  several  new  features,  which,  the 
makers  claim,  will,  in  the  thin  seams  now  bein'g  worked,  give 
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better  results  than  any  other  machine  on  the  market. 

We  will  brielly  refer  to  these  new  features.  As  regards  the 
cutterbar,  in  addition  to  the  conveyor  thread  formed  on  the 
body  of  the  bar  for  bringing  the  cuttings  out  of  the  holing, 
the  new  bar  has  a  short  secondary  thread  fixed  immediately 
in  front  of  the  main  bearing,  as  shown  in  Fig.  5.    This  thread 


70 


THE  ELECTRICIAN."— MINING  ISSVEj 


July  10,  1008j 


works  in  a  shield,  corresponding  with  the  packing  box  of  the 
old  design,  and  as  it  rotates  it  presses  the  debris  brought  out 
by  the  conveyor  thread  away  from  the  main  bearing,  protect- 
ing it  entirely  from  dirt,  and  so  preventing  undue  heating. 
The  cutterbar  packing  gland  is  done  away  with,  and  the  con- 
stant attention  to  cleaning  and  lubrication  hitherto  required  at 
this  part  of  the  machine  is  eliminated.  The  cleaner  blade 
behind  the  cutterbar  can  be  broadened,  and  a  larger  percentage 
of  the  cuttings  brought  out  of  the  holing,  leaving  a  clear  space 
for  the  coal  to  drop,  while  continuous  shovelling  to  keep  the 
bearing  clear  from  dirt  is  now  not  necessary.  The  rear  end  of 
the  machine  is  mounted  on  two  screwed  columns  jointed  to  the 
skids.  Means  are  provided  for  raising  and  lowering  the 
machine  upon  each  of  these  columns  through  side  shafts  work- 
able from  both  ends  of  the  machine,  and  the  cutterbar  is 
readily  tilted  or  adjusted  in  level  sufficiently  for  all  practical 
purposes  in  a  simple  and  effective  manner.  The  new  adjust- 
ment is  free  from  backlash,  and  the  operating  hand  wheels  or 
ratchet  sjianners  on  the  side  shafts  are  in  the  most  accessible 
and  the  safest  positions. 

The  machine  cuts  right  down  on  the  pavement.  A  re- 
arrangement of  the  gear  case  enables  the  cutterbar  to  be  set  on 
a  lower  plane  than  heretofore,  and,  by  the  improved  facilities 


Fig.  5. — Hurd  Cutter  Bar,  showing  the  two  Threads. 

provided  for  its  adjustment,  the  cutterbar  is  more  easily  kept  on 
the  pavement  level,  while  the  absence  of  any  backlash  in  the  ad- 
justing gear  does  away  with  the  unevenness  of  pavement  which 
was  possible  with  the  original  design. 

The  makers  recommend  three-phase  motors,  in  preference  to 
continuous  current,  as  being  less  liable  on  a  coal  cutter  to  get 
out  of  order.  The  direct  current  machine  of  16  II.P.  size  works 
in  a  17  in.  seam,  whilst  the  three-phase  machine  works  in  a 
20  in.  seam. 

The  coal-cutting  machines  now  in  use  for  "longwall"  work- 
ing aie  of  three  types — viz.,  disc,  bar  and  chain— there  being 
natural!}-  supporters  of  each  class. 

Messrs.  Austin  Hopkinscin,  of  Guide  Bridge,  however, 
believe  in  the  use  of  the  last  of  these,  and  considei-  that  lioth 
of  the  former  types  possess  certain  inherent  disadvantages 
wliicii  no  amount  of  care  in  design  and  construction  can  over- 
come. Any  improvoment  in  the  disc  machine  is  not  to  be 
expected,  and  as  it  at  present  exists  its  many  defects  com- 
l)ensate  for  the  advantages  accruing  bj'  the  use  of  mechanical 
coal  cutters. 

The  reasons  for  this  state  of  afTairs  arc  :  The  disc  is  lieavy 
and  bulky,  so  that,  besides  being  difficult  to  move  and  fj.v,  its 
use  in  siu;h  a  circumscribed  area  as  a  mine  is  not  to  be  recom- 
mended. Its  weight  also  makes  it  necessary  that  the  machine 
body  should  be  of  substantial  construction.  If  the  coal  is 
"tender "the  disc  may  get  wedged,  with  the  result,  in  too 
many  cases,  that  the  armature  burns  out.  It  does  not  dear 
the  cut  from  debris,  and  loose  ])ieccs  aie  carrioil  roiuui,  thus 
]iutting  extra  work  on  tlie  nujtor.  If  tin;  (loor  is  iude\cl  the 
<lisc  may  get  locked,  while  its  actual  action  in  cutting  leails  to 
the  proclmlion  of  a  great  ileal  of  dust,  .'iikI  it  negotiates  with 
ditlicuhy  BMch  obstacles  as  lumps  of  pyrites. 

It  will  thus  1)0  seen  that  a  very  strong  case  has  been  made 
out  ngainst  this  type  of  machine,  and  piactical  oxpt-ricncc  so 
far  justified  it  that  the  bar  niaciiino  was  introduced  to  sur 
mount  the  wedging  ilitlimlty.  Wiiilc,  iiowcvcr,  it  avoids  this 
disadvantage  it  introduces  several  Dtliors  on  its  own  account 
Among  these  may  lie  mentioned  the  disastrous  rcsidts  wliicii 
arise  should  one  of  the  cutting  tools  be  broken.  A  ]>oitioii  of 
the  liar  has  then  no  cutting  edge,  and  soon  conies  »\>  against  a 
part  rif  the  material  being  lioleil.  'I'lic  bar  is  even  loss  efficient 
than  the  disc  in  clearing  out  debris  from  tho  cut,  and  is  aj't  to 


become  dangerously  hot  in  churning  up  loose  pieces,  so  that  its 
adoption  has  not  been  a  success,  except  in  seams  of  the  softest 
possible  description. 

Messrs.  Hopkiiison,  therefore,  have  no  diffidence  in  recom- 
mending the  use  of  the  chain  machine  which,  it  is  claimed,  is 
free  from  the  disadvantages  enumerated  above.  It  is  also 
specially  adapted  for  the  electric  drive  and  can  be  used  on  either 
direct  or  alternating  current.  The  jib  on  which  the  chain 
is  carried  is  sufficiently  narrow  to  allow  the  coal  to  be  spragged 
up  within  18  in.  of  the  cut  and  at  the  same  time  sutKciently 
flexible  to  accommodate  itself  to  irregularities  due  to  varying 
gradients  on  the  face  road.  The  jib  and  chain  of  such  a 
machine  can,  it  is  claimed,  easily  be  removed  from  the 
framing  and  carried  by  two  men.  The  movement  of  this 
equipment,  therefore,  presents  no  great  difficulties.  The 
action  of  this  machine,  which  is  "picking"  instead  of  "grind- 
ing," also  makes  for  greater  efficiency,  and  besides  being  more 
economical  is  very  effective  in  bringing  all  debris  into  the 
road,  thus  avoiding  the  emploj'ment  of  a  special  man  for 
this  purpose  as  is  necessary  when  the  other  two  types  arc 
used. 

Although  chain  machines  are,  in  general,  best,  some  types 
are,  of  course,  better  than  otheis.  And  Messrs.  Hopkinson 
claim  that  the  chain  used  on  their  machine,  which  is 
manufactured  by  Messrs.  Hans]  Reuold,  of  Manchester, 
is  stronger,  and  more  suitable  to  the  conditions  in  English 
mines  than  any  other  used.  American  machines  especially 
suffer  under  the  disadvantage  of  a  weak  chain,  and  are  quite 
unfitted  for  holing  the  hard  dirt  found  in  English  mines.  This 
chain  has  its  wearing  surfaces  case  hardened,  and  every  part 
is  of  specially  selected  material.  The  cutting  tools  are  all  of 
the  same  shape,  are  small  and  easily  forged.  They  are  held  in 
a  Hopkinson  patent  cutter  bo.x  and  can  be  changed  in 
a  few  minutes.  This  gives  them  a  great  pull  over  the  bar 
machine,  in  which  the  tools  are  both  dearer  and  leas  easily 
changed. 

Though  the  machine  is  so  compact  and  its  weight  is  reduced 
to  a  minimum,  this  lightness  has  not  been  obtained  at  the  cost 
of  weakness  in  the  mechanical  or  electric  parts,  steel  and  bronze 
being  used  for  all  portions  under  stress.  The  jib  can  be  in- 
stantaneously detached  from  the  machine  and  slewed  through 
ISOdeg.  It  can  thus  cut  its  way  into  the  coal  from  the  start, 
and  avoids  the  necessity  for  cutting  a  "  stable,"  such  as  is  re- 
quired with  a  disc.  Perhaps  the  greatest  advantage  of  this 
machine  is  that  anjone  can  work  it,  two  men  in  most  cases 
being  amply  sufficient  to  run  the  cutter,  laying  their  own  rails 
and  setting  their  own  timber,  in  which  Tespect  it  is  said  to  be 
unique. 

If  continuous  current  is  available,  a  series  motor  developing 
27B.ii.r.  on  continuous  open  rating  is  required  for  such  a 
machine,  while,  if  three  ])luise  is  used,  tho  continuous  open 
rating  of  the  motor  wouhl  be  approximately  28  li.ii.r.  In  the 
latter  case,  also,  squiirel  cage  or  wound  rotors  may  be  used, 
according  to  circumstances.  The  over-all  dimensions  of  such 
a  machine  arc  :  Length,  (J  ft.  (>  in.  ;  width,  24  in.  ;  height, 
22 in.;  weight,  2.'')cwt.,  and  maximum  under-cut,  .">  ft.  6  in. 

The  coal  cutters  made  by  tho  Hardy  Patent  PirK  Co.,  of 
Shetlield,  are  essentially  dill'crcnt  from  those  th.at  have,  so  far, 
been  described.  This  is  brought  out  in  the  name  of  tho 
machines,  for  they  are  known  as  the  "Little  Hardy"  coal 
cutters,  and  are,  indeed,  more  of  the  nature  of  drills  than 
cutters.  It  is  sad  to  relate  that  they  do  not,  so  far,  appear  to 
have  been  ada])tcil  to  tho  electric  drive,  compressed  air  lieing 
employed  instead. 

The  "Little  Hardy"  coal  cutler  consists  essentially  of 
a  ))ateiit  reciproi'ating  air  ilrill,  whose  most  striking  feature 
is  tho  valve.  This  is  automatically  locked  in  jiosition  by 
the  full  air  pressure,  and  thus  fluttering  ;iud  chattering  is 
avoided.  Hy  this  arrangement  6.')0  to  700  blows  per  minute 
can  lie  Htruek,  using  air  at  (iO  lb.  pressure,  while  at  tlio 
i('duced  (iressuie  of  !•')  ll>.  tho  blows  deiiease  to  about  .'lOO  per 
minute.  Tho  care  that  has  been  oxiiendcd  in  tho  design  of 
thi^  equipment  has  been  well  spent,  for  very  few  repairs  are 
required.  Tho  cutter  can  bo  nuivod  round  the  central  coliunn 
by  the  worm  handle,  and  is  fed  up  into  tho  coal  by  a  special 
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8crew  at  the  rear  end  of  the'  macliiiio.  Tlie  size  of  this 
machine  and  its  lightiu-ss  make  it  exceptionally  valuable  for 
the  circumscrilicd  spaces  met  with  in  mining  work. 

Another  type  of  cutter  made  bj'  this  firm  is  known  as  the 
"Hardy  Puncher."  Tin?,  though  no  heavier,  has  greater 
power  at  low  pressures  than  has  the  ■'  Little  Hardy  "  described 
above.  This  is  obtained  by  tiio  use  of  a  new  patent  distribut- 
ing valve,  which  enables  a  machine  of  large  cylinder  diameter 
and  long  stroke  to  be  obtaineil  without  increasing  the  weight 
or  general  overall  dimensions.  The  makers  are  confident  that 
this  is  the  machine  of  the  future  for  long  wall  work,  especially 
for  thin,  inclined  or  faulty  scams.  It  will  cut  up  to  20  ft. 
wide  from  one  setting,  the  cutting  speed  being  from  60  to 
100  sq.  ft  per  hour. 

Messrs.  Anderson,  Boyes  &  Co.,  of  ISIotlierwell,  have 
the  advantage  of  being  in  the  very  midst  of  the  Scottish 
coal  fields,  and  are  thus  able  to  gauge  the  renuirements  of 
mine  owners  in  that  district  with  great  accurac}'.  They  claim 
that  the  greater  proportion  of  machines  working  in  Scottish 
coal  fields  are  of  the  Anderson-Boyes  type.  Again  we  are 
face  to  face  with  the  disc  and  chain  type,  the  former  being 
subdivided  into  rail  and  skill,  the  difference  between  these 
being  that  the  first  is  adapted  for  running  on  rails,  while  the 
latter  slides  along  the  floor. 


mine,  and  is  fully  in  aoeordancc  with  the  teaching  of  pit 
requirements. 

In  reviewing  the  i>roducts  of  this  firm  we  are  again  face  to 
face  with  the  three  main  types,  disc,  (Oiain  and  bar,  though 
one  or  other  of  the  two  former  typos  is  recommended,  to  suit 
special  requiremcnt=i.  The  clisc  machines  arc  recommended 
where  hard  cutting  has  to  bo  done  on  account  of  their  rigidity 
in  construction  and  low  peripheral  speed.  These  properties 
conduce  to  a  minimum  of  breakdowns,  though  the  coal  must 
be  fairly  strong  to  enable  it  to  hold  up  when  undercut,  and 
free  from  "  slippy  "  partings  above  the  cut.  On  the  other 
hand,  chain  machines  should  ba  used  when  the  coal  is  tender 
or  liable  to  settle  immediately  it  is  undercut,  and  the  holing 
dirt  should  not  bo  too  hard.  This  type,  it  i.s  said,  is  also 
preferable  when  polyphase  electric  motors,  which  do  not 
readily  give  the  starting  torque  necessary  for  a  disc  machine 
holing  in  hard  material  are  \iscd.  The  bar  typo  has  been 
now  practically  discarded,  jiartly  owing  to  mechanical  weak- 
ness, but  chiefly  to  its  objections  from  a  mining  point  of  view 
— viz.,  increased  width  or  thickness  of  cut  (a  serious  considera- 
tion when  coal  cutting  in  a  thin  seam),  low  efiiciency  in  re- 
moving its  cuttings,  incapacity  for  holing  at  floor  level  and 
lialiility  to  break  down  when  meeting  any  hard  substance. 

In  general  diamond  longwall  disc  machines  can  be  adapted 
for   driving    by    continuous    or    polyphase   current.       These 
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The  stai'.dard  skid  machine  of  the  disc  type  is  designed 
for  heavy,  continuous  cutting  in  hard  underclays.  This 
machine  makes  its  own  floor,  anJ,  with  the  standard  size  of 
cutting  wheel,  holes  to  a  depth  of  3  ft.  6  in.,  the  height  of 
the  cut  being  3^  in.  The  total  height  of  this  machine  is 
iHiin.  and  it  weighs  about  2  J  tons.  All  muehines  made  by 
Messrs.  Anilerson,  Boyes  A-  Co.  are  supplied  with  either 
continuous  or  alternating  motors. 

The  Anderson  Boyes  chain  machine  is  shown  in  Fig.  6.  Its 
use  is  recommended  in  places  where  an  easy  coal  holing  or  soft 
fireclay  has  to  bo  dealt  with.  It  is  not  claimed  to  be  so  well 
suited  for  cutting  in  hard  material  as  the  disc  type,  nor  yet  for 
cutting  to  depths  greater  than  4  ft.  6  in.,  but  where  the  circum- 
stances are  favourable,  it;  will  do  more  rapid  work  than  any 
other  class  of  machine  and  requires  less  labour.  In  friable  coal 
the  narrow  width  of  the  chain  jib  allows  the  coal  to  bo  spragged 
close  up  to  the  cut.  The  machine  cuts  its  own  floor  and  does 
not  require  a  stable  to  be  made  for  it.  This  machine  has  a 
total  height  of  lOi  in.  if  a  continuous  current  motor  is  used,  or 
20i  in.  should  alternating  current  be  available.  Its  overall 
length  is  8  ft.  Si  in.,  its  width  2  ft.  11  in.  and  its  weight  about 
37  cwt. 

As  we  indicate  above,  the  introduction  of  the  mechanically- 
operated  coal  cutter  is  not  alone  due  to  a  desire  to  woik 
everything  by  machinery,  but  has  (-crtainly  been  acclerateil 
by  a  variety  of  social  problems.  lu  accoidance  with  this 
general  tendency  the  Di.vmond  Coai.-Ci"1  rEi!  Co., of  Wakefiehl, 
have  made  e.'ipcriments  on  holing  machines  for  their  own  use, 
and  the  practical  success  achieved  has  resulted  in  their  ]>resent 
machine  being  placed  on  the  market.  It  is  claimed  that  the 
design  of  this  machine  is  the  result  of  actual  experience  in  the 


machines  can  hole  a  kerf  4.Wt.  deep  at  floor  level  and  are 
equipped  with  a  20b.H.i>.  motor.  Their  overall  height  is 
22  in.,  maximum  width  3  ft.  Hu.  and  length  7 i  it.  Its 
approximate  we'ght  is  36  cwt.  A  similar  design,  though  vary- 
ing in  detail,  is  made  for  use  with  polyphase  current,  two 
10i'..ii.i'.  motors  being  used.  This  allows  the  machine  to  bo 
used  for  cutting  in  either  direction,  and  easy  reversing  is  thus 
obtained.  The  motor  used  is  of  the  slip-ring  type,  with  a 
resistance  in  the  rotor  circuit,  thus  enabling  a  maximum  start- 
ing tor([Ue  to  be  obtained  with  a  minimum  starting  current. 
Alow  frequency  is  recommended  for  this  work,  25  being  the 
most  suitable. 

The  diamond  longwall  chain  machine  has  been  designed  for 
under-cutting  very  soft  or  friable  coal  and  for  other  conditions 
unfavourable  to  the  disc  type  of  machines,  though  in  general 
design  it  is  not  vci'y  different  from  them.  It  can  cut  in 
both  directions  without  the  machine  having  to  be  altered  in 
position,  while  the  holing  dirt  is  swept  direct  to  the  goaf  side 
of  the  machine  by  the  cutters.  The  cutting  tools  are  both 
r(!adily  leversible  and  simple  in  construction.  Each  cutter 
box  link  holds  two  tools,  thereby  eusiuing  an  even  pressure, 
and  avoiding  the  serpentine  motion  common  to  chains  having 
single  cutters.  The  chain  itself  is  of  patent  design,  and  is 
made  of  toughened  steel  throughout  and  entirely  free  from 
rivets,  thus  allowing  a  link  to  be  replaced  without  <litliculty. 
Tiie  tension  of  the  chain  can  be  adjusted  by  turning  a  nut. 
The  standard  depth  of  undercut  is  t  ft.  G  in.,  the  width  of  cut 
about  4.J  in.,  and  the  extreme  width  of  jib  under  the  coal 
18  in.  It  is  claimed  that  there  is  no  tendency  for  this  machine 
to  climb  or  dip,  and  that  it  cuts  its  own  way  under  the  coal  by 
means  of  a  patent  screwingin  frame.  Tlii,-  is  done  without 
impairing  the  rigidity  of  the  chain  jili. 
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Electric    Drills. 

In  the  preceding  article  of  this  issue  we  have  dealt  with 
the  application  of  the  electric  drive  to  coal-cutters.  In 
the  overground  world  its  application  to  drilling  machinery, 
especially  of  the  portable  type,  is  already  well  known,  while 
underground  its  use  for  this  purpose  is  becoming  more  and 
more  extended  as  a  necessary  preliminary  to  blasting  opera- 
tions. Compressed  air  is,  we  regret  to  say,  still  employed  ;  but 
the  electric  drill  is  a  factor  which  has  to  be  reckoned  with. 

The  Ele(TRICAlCo.  are  very  much  in  favour  of  the  purely 
electrical  drill  for  work  involving  hole  sinking  in  coal  or  any 
kind  of  rock,  and  are  able  to  make  out  an  extremely  good 
case  for  their  "Diamond," in  contradistinction  to  the  ordinary 
compressed  air  type. 

Its  great  advantages  are  claimed  to  be  that  it 
can  run  at  considerable  distances  from  the  gene- 
rating plant  without  great  cost  for  mains,  while 
the  losses  in  these  mains  is  considerably  less  than 
with  compressed  air.  Further,  the  space  taken 
up  by  the  "  Diamond  ''  is  much  smaller,  and  the 
working  expenses  are  not  greater. 

These  drills,  though  in  general  of  the  same  con- 
struction, are  made  in  three  types  for  soft,  medium 
and  hard  rocks.  Those  used  in  the  first  case  are 
rotary  drills,  in  the  second  diamond  drills,  and  in 
the  third  percussion  drills.  The  "  Diamond  "  drill 
possesses  some  features  of  interest.  It  consists  of 
a  drilling  device  with  motor  attached,  this  latter 
being  designed  for  both  continuous  and  alternat- 
ing current  on  voltages  up  to  220  volts.  The 
drUing  device  consists  of  a  drill  spindle  supported 
on  a  frame  work,  and  provided  with  a  steel  crown 
set  with  diamonds.  The  spindle  and  crown,  run 
at  about  7.50  revs,  per  min.  The  spindle  is  fed  in 
by  hand  and  without  any  extra  attachment  a  hole 
5  ft.  deep  can  be  bored.  These  machine.s  are 
easily  fitted  to  stands  of  the  ordinary  type,  and 
only  require  about  1  li.r. 

It  is  absolutely  necessary  to  run  water  through  the  <liill 
head  when  working,  as  the  drilling  crown  is  otherwise  liable 
to  chuke  up  and  wear  itself  out.  In  ca.ses  where  the  water 
supjily  is  scanty  a  filtering  apparatus  can  be  fitted,  so  that  the 
water  can  be  used  a  second  time. 

The  following  table  gives  data  collected  by  the  Electrical 
Co.  from  experiments  made  on  ditTerent  kinds  of  rock  : — 


pulsator  is  connected  to  the  drill  by  two  short  lengths  of  hose 
line.  The  drill  itself  is  of  the  utmost  simplicity,  consisting  of 
a  plain  cylinder  with  a  piston  in  it,  mounted  on  a  standard 
Ingersoll  column,  shaft  bar,  quarry  bar  or  tripod.  It  is 
claimed  that  this  machine  is  nearly  as  wear-proof  and  "  fool- 
proof  "  as  a  working  machine  can  be. 

As  mentioned  above,  there  are  two  lines  of  hose  connecting 
pulsator  and  drill,  putting  the  two  ends  of  the  pulsator  cylin- 
der in  connection  with  the  two  ends  of  the  drill  cylinder. 
Through  these  two  hose  lines  alternating  impulses  of  air  at  a 
pressure  of  301b.  to  401b.  are  communicated  to  the  drill  piston 
and  thence  to  the  steel.  One  impulse  throws  the  piston  for- 
ward ;  the  other  throws  it  lack.  For  every  revolution  of  the 
pulsator  shaft  there  is  a  blow  and  a  retuin  of  the  drill  piston. 
The  air  is  not  used  in  the  ordinary  manner — compressed  and 
then  released — but  is  compressed,  expanded  and  recompressed 


liock  or  stone. 

Rate  of 
drilling 
jier  min. 

Inches. 

Av.  renewal 
expenses  of 

the  drill 
crown  only, 

per  foot. 

Power 
consumed. 

n.i'. 

Av,  length 

drilled  |ier 

day  i)er 

machine. 

Feet. 

2  0-2 -4 
1-3-1 -7 

0-8-1  0 

1-2-2-4 

2-8-4-6 

018d. 

0-55d. 

102d. 
l-76d. 
212(1. 

0-7 
0-7 

i-o 

08 
0-7 

60—80 

Hard  .Tura  limestone.. 
fireenstone,      dialiase 

40-50 
40-50 

Spathic  ironstone  rich 

33-65 

Quartzy  conglomerate 
(re<l  sandstone) 

65-8? 

We  arc  pleased  to  l)e  able  to  record  that  in  dtilliiig  wnik 
the  electrical  drive  is  by  no  means  lio|)elessly  out  of  it.  The 
Ini;eI!S(ii,i.-KaM)  C<>.,  of  London,  are  fully  aware  of  thcditli- 
cultics  of  producing  a  sati.sfactory  electric  drill,  and  thcrefoie 
they  have  taken  the  matter  in  hand  on  rather  dilVercnt  lines,  and 
liic  "  clcclric  air  ''  drill  is  the  re.sult.  This,  as  its  name  implies, 
i.s  not  an  electric  drill  ]iiirc  and  .simple,  or  an  air  drill  ))uro  and 
fiinii>le,  but  a  combination  of  the  two.  It  consists  essentially  of 
an  elcctrically-drivcii  ])ul«alor  or  comj)rc88or  driven  by  a  motor. 
The  pulsator  i.s  a  vertical  duplex  single  .acting  self-oiling  typo 
without  iidetor  discharge  valves,  and  therefore  not  limited  in 
either  speed  or  endurance  by  these  parts.  The  whole  equip- 
ment, motor  and  pulsator,  is  mounted  on  a  steel  truck  which 
can  be  easily  moved  either  along  the  mine  track  or  simply 
on  the  floor.     Fig.  1   shows  the  arrangement  complete.     'J"he 


Fill.   1. — TKMri.K  IxoERsou,  ••  Ei.KiTnK    Air  '  Vrua 


over  and  over  again.  When  one  pulsator  piston  is  compress- 
ing air  behind  the  tlrill  piston,  the  other  pulsator  jiiston  is 
exhausting  air  before  it.  The  efTect  on  the  drill  piston  is, 
therefore,  greater  than  indicated  on  the  pressure  gauge  on  the 
pulsator. 

The  electrical  connections  are  naturally  very  simple,  while 
the  motor  used  can  be  either  of  the  continuous  or  three-phase 
type.  Owing  to  the  absence  of  exhaust,  the  machine  is  said 
to  be  practicall}'  noiseless  in  operation.  It  is  recommended 
that  the  current,  whether  direct  or  alternating,  be  used  at  a 
pressure  of  220  volts  wherever  possible,  and  the  Ingersoll-Rand 
Co.  make  this  their  standard,  although  motors  can  be  i)ro- 
vidcd  foi-  any  voltage  up  to  .^OO.  When  direct  current  is  used 
four  speeds  are  available,  and  when  alternating  current  there 
are  two  speeds.  The  controller  is  wholly  enclosed,  and  is 
mounted  on  top  of  the  motor.  The  latter  is  started,  stopped 
or  controlled  by  a  cord  within  easy  reach  of  the  drill. 

A  glance  at  the  attached  illustration  will  show  that  this  drill 
is  not  meant  to  be  a  6xture.  In  fact,  it  is  specially  designed 
for  getting  about,  and  the  truck  carrying  the  compressor  and 
motor  is  specially  a(ia|)tod  to  the  standard  mining  gauge.  It 
can,  however,  be  moved  over  the  ordinary  mine  road,  while 
the  length  of  hose  gives  it  a  certain  additional  radius  of  action. 

The  chief  feature  of  the  electric  air  drill,  however,  and  one 
which  will  appeal  to  all  mining  engineers,  is  its  very  low  ])ower 
cinsumptioii.  It  is  said  that  one  of  tliese  machines  takes  only 
about  one-third  of  the  power  required  by  a  comiiresscd  air  drill 
of  c(|uivalent  size  doing  the  same  work. 

From  our  dopcriptions  of  drilling  machinery  now  in  use  in 
mines  it  will  be  seen  that  comjiressed  air  is  more  favoured  than 
electricity.  The  DiAMoNn  CcM.  Ci  rrKii  Co.,  of  Wakelield, 
arc,  however,  believers  in  the  lattoi-  method,  and  that  their  |)ro- 
ducts  are  not  unwieldy  will  be  seen  by  a  reference  to  Fig.  2. 

The  drill  is  of  the  ordinary  i)attern,  and  is  suitable  for  drill- 
ing holes  up  to  U  >"•     It  '8  driven  by  a  motor  which  in  the 
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ordinary  course  of  events  is  wound  for  400  to  500  volts.  A 
lUrtin^  switcli,  with  automatic  oveiioad  ami  no  voltage  re- 
lease, is  fitted  to  the  stand.  'I'iie  feed  nut  is  of  the  split  type, 
and  is  furnished  witii  a  brake  which  is  readily  adjusted  while 
the  machine  is  at  work.  The  stand  is  mounted  on  Hat  wheels 
or  skids,  and  can  be  easily  drawn  alnnt;  the  coal  face  by  one 
man.  The  motor  and  drill  arc  mounted  in  a  revolving  stand, 
and  can  be  readily  laised  or  lowered,  so  that  boring  can  take 
place  at  any  re<iuired  angle. 

The  fixing  of  this  machine  is  said  to  be  very  simple.  It 
takes  no  time  and  various  lengths  of  serrated  pipe  are  provided 
in  the  tool  box  so  that  it  can  be  erected  at  a  luimber  of  places 
where  the  roof  varies  in  height.  Three  drills  are  provided  to 
bore  to  a  depth  of  5  ft.,  and  the  machine  is  specially  designed 
for  boring  shotholes  for  inserting  charges  to  bring  down  the 
coal  after  it  has  been  undercut  by  the  longwall  coal  cutter. 
(Various  types  of  these  machines  are  described  in  the  article 
dealing  with  coal  cutters  in  this  issue.) 

This  machine  has  given  the  following  results  in  actual  work- 
ing. In  a  -'  ft.  seam  shotholes  had  to  be  boied  7  ft.  apart  on 
a  600  yd.  longwall  face  to  bring  down  the  coal  after  the  cutter, 
over  500  holes  being  bored  per  week.  The  cost  of  boring  the 
holes  4  ft.  6  in.  deep  by  hand  cost  5d.  per  hole,  while  by  using 


It  is  claimed  for  this  method  that  the  machine  must  either 
withdraw  or  feed  forward,  it  cannot  simply  rotate  by  the 
clutch  slipping,  as  is  the  ease  with  the  friction  feed.     This 


Fic.  2. — "  DusioxD  '"  Electric  Drili., 

ibis  electric  drill  the  cost  was  reduced  to  IJd.  per  hole,  repre- 
senting a  saving  of  over  1  Id.  per  ton. 

In  spite  of  their  name  the  Cossoi.id.vtkd  Pneijiatk'  Tool 
Co.,  of  London,  have  found  itwoith  their  while  to  put  several 
types  of  electric  drill  on  the  market,  and  find  that  their  con- 
fidence in  this  direction  has  not  been  unjustified.  In  these 
drills  the  company  has  endeavoured  to  embody  those  mecha- 
nical features  which  have  contributed  to  the  success  of  their 
pneumatic  tools,  while  at  the  same  time  securing  efficiency  and 
durability  in  the  electrical  portion. 

A  feature  of  great  importance  in  the  Consolidated  Company's 
drill,  which  is  specially  designed  for  coal  and  iron  ore  boring,  and 
is  illustrated  in  Fig.  3,  is  the  j)atent  automatic  withdrawal  and 
re-feed  arrangement  by  which  the  bit  on  coming  against  a  hard 
lubstance  is  withdrawn  2  in.  and  then  advances  again,  con- 
tinuing this  motion  until  the  hard  niateiial  is  penetrated. 
The  same  action  occurs  if  the  drill  breaks,  with  the  modifica- 
tion that  the  drill  is  entirely  withdrawn, 
while  should  fossils  cause  jamming  it 
is  also  withdrawn  and  re-fed  until  free.       ^^g~^~^^— ^^_ 


Fu;.  .3.— Consolidated  PNEUM.iTic  Tooi.  C'o."s  Drii.i.  for  Co.^l  Mines. 

avoids  waste  of  time  due  to  the  fact  that  the  drill  is  slipping 
instead  of  feeding  and  this  has  not  been  noticed. 

This  drill  is  cap.able  of  drilling  2  in. 
holes  at  the  rate  6  ft.  to  8  ft.  deep  per 
minute  andexerts'approximately  5|  H.I*. 
As  mentioned  in  the  coal  cutter  sec- 
tion of  this  supplement,  the  ILiKDY 
Patent  Pick  Co.  are  great  believers  in 
the  policy  of  miillum  in  parvo  and  its 
application  in  mining  work.  How  excel- 
lently this  policy  is  worked  out  in  this 
case  we  leave  our  readers  to  judge,  the 
"  Hardy  Simplex  "  hammer  drill  being 
illustrated  in  Fig.  4. 

The  ordinary  reciprocating  piston 
drill  has,  it  is  said,  always  been  open  to 
reproach  on  account  of  its  weight  and 
the  time  lost  in  fixing,  while  the  "Hardj" 
Simplex  "  is  quite  independent  of  the 
operator's  skill,  and  is  exceedingly  easy 
to  carry  about.  It  consists  essentially 
of  a  cylinder  in  which  a  piston  moves 
actuated  by  compressed  air.  Thisstrikes 
ouhe  drill  about  1,500  to  2,000  times 
per  minute,  the  patented  valve  motion 
permitting  this  high  speed  with  a  com- 
plete absence  of  "  fluttering."  It  is 
claimed  to  be  in  action  as  near!}'  as  pos- 
sible a  hand  drill  worked  by  air. 

The  boring  speed  is  up  to  2  ft.  per 
minute  and  the  weight  of  the  drill  is 
22  lb.     A  special  feature  is  made  of  the 
patent  chuck  plate  or  drill  holder.  With 
this  the  expensive  upkeep  hitherto  associated  \vith  this  par- 
ticular part  is,  it  is  said,  obviated,  as  there  are  no  screw  threads 
to  strip.     The  plate  is  merely  pushed  backwards  or  forwards  to 
release  or  fasten  the  drill  steel,  and  a  new  one  can  be  fitted  and 
the  machine  started  within  a  few  seconds. 

The  drill  steels  are  hollow,  and  a  suppl.v  ot  air  can  be  forced 
through  to  the  cutting  edge,  which  is 
thus  kept  free  from  dust.  When  coal  is 
being  worked  solid  drills  are  supplied, 
and  water  sprays  can  also  be  used, 
though  the  Hardy  Patent  Pick  Co. 
consider  this  an  unnecessary  complica- 
tion. The  '•  Hardy  Simplex  "  drill  only 
reipiires  a  low  air  pressure  to  work  if, 
actual  tests  showing  a  boring  speed  in 
hard  sandstone  of  8  in.  to  10  in.  per 
minute,  with  an  air  pressure  of  451b. 
to  50  lb. 


Flo.  4. — "  Hardy  Simplex  "  Drill- 
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Exhaust  and  Mixed  Pressure 
Turbines  for  Mining  Work. 

Up  to  the  pvpseiit  it  luis  boon  usual  tu  utilise  noii-coiKlcnsiug 
engines  for  winding,  pumping  and  hauling  in  coal  and  other 
mines,  and  owing  to  the  large  increase  in  the  electrical  power 
required  for  mining  work  it  has  been  found  possible  to  utilise 
the  exhaust  steam  from  these  non-condensing  engines  and 
obtain  electrical  power  at  exceedingly  low  rates. 

Until  recently  the  question  of  coal  economy  in  collieries  has 
been  greatly  neglected,  as  it  was  generally  assumed  that  only 
smudge  coal  was  burned  under  the  boilers,  and  a  great  deal  of 
this  fuel  would  prove  unsaleable  or  not  worth  the  carriage  on 
the  railway.  Owing  to  the  rise  in  the  price  of  coal,  the  increase 
in  the  use  of  briquettes  made  from  coal  dust  and  the  utilisation 
of  small  coal  in  patent  coke  ovens,  the  coal  usually  used  for 
steam-raising  in  coal  mines  has  obtained  a  definite  market 
value.  The  question  naturally  arises  as  to  whether  it  will  be 
more  economical  to  obtain  the  power  from  one  of  the  power 
supply  companies  or  local  authorities  in  the  neighbourhood, 
or  to  generate  the  power  on  the  spot  by  means  of  exhaust 
turbines  or  similar  plant.  It  should  be  remembered  that 
while  the  cost  of  coal  in  a  large  generating  station  has  been 
reduced  to  below  0-2d.  per  unit,  the  capital  cost  of  the  plant 
and  the  cost  of  distribution  in  many  cases  bring  up  the  total 
cost  far  above  the  mere  cost  of  coal,  and  therefore  the  utilisation 
of  low-pressure  steam  on  the  spot,  without  the  use  of  any  extra 
fuel,  coupled  with  the  absence  of  any  material  transmission 
losses,  makes  the  exhaust  and  mixed  turbines  very  serious 
competitors  of  the  j3ower  company. 

After  allowing  for  auxiliary  ])lant,  the  exhaust  steam  tuibiiie 
takes  from  30  lb.  to  50  lb.  of  steam  per  kilowatt-hour,  the  machines 
being  at  jsresent manufactured  in  sizes  from  150kw.  to  l,500kw. 
The  use  of  an  exhaust  turbine  does  not  increase  the  coal  con- 
sumption of  a  non-condensing  engine  ;  in  fact,  under  certain 
conditions  of  load,  there  may  be  a  slight  vacuum  in  the  exhaust 
of  the  engine  itself.  It  is  well  known  that  it  is  impossible  to 
get  the  maximum  amount  of  work  out  of  steam  below  the 
atmospheric  line  with  the  modern  steam  engine,  as  in  order  to 
do  this  the  low-pressuie  cylinder  woidd  have  to  be  of  enormous 
capacity,  which  would  in  itself  lead  to  heavy  losses  from  fric- 
tion, &c.,  and  at  the  same  time  the  valves  and  passages  would 
have  to  be  made  very  large  to  take  a  large  volume  of  very  low- 
pressure  steam. 

The  exhaust  steam  turl)im'.  on  the  contrary,  is  capable  of 
taking  steam  at  atmosj)heric  ])ressure  and  utilising  it  right 
down  to  within  a  quarter  of  an  inch  of  the  pressure  in  the  con- 
denser. Taking,  for  instance,  two  or  three  non-condensing 
electric  lighting  engines,  using,  say,  .'5(1  11).  of  steam  |)er  kilo- 
watt-hour, one  is  enabled  to  utilise  this  steam  in  an  exhiiust 
turbine,  and  obtain  a  kilowatt-hour  for  ai)ont  40  lb.  of  exhaust 
steam,  or  three-quarters  of  a  kilowatt-hour  more  tlian  the  non- 
condensing  engine  alone. 

When  steam  is  utilised  fi'oni  a,  \vin<ling  engine,  it  is  necessary 
to  use  some  form  of  accumulator  for  the  jiurpose  of  tiding  over 
the  pauses  between  the  winds,  the  ]iauses  under  actual  working 
conditions  rarely  exce('<ling  (iO  seconds  in  duration  ;  in  fact, 
when  a  mine  is  l)usv,  the  pauses  siiould  not  exce("d  aliout  30 
Heconds.  The  exhaust  ac(  inmdator  is  manufactured  in  various 
forms,  but  the  theory  of  the  jilant  is  that  the  steam  gives  u|)  a 
portion  of  its  latent  heat  during  the  period  of  winding  to  a  body 
of  water  or  mass  of  iron,  a  ci-rtnin  (|Urtntity  of  steam  being  con- 
densed in  the  proces.s.  A«  soon  as  the  supply  of  stoiiin  from 
the  non-conili'iising  engine  is  cut  off.  the  pressure  drops  slightly 
iind  the  jiorlion  of  thi'  steam  which  liiis  been  condetised  by  the 
masses  of  water  oi  iron  is  evaporated  and  is  found  to  be  <ii  pa  lib • 
of  running  the  exhaust  turbine  through  short  |)eriods.  until  llie 
supply  of  .Mteiim  is  again  turni'il  on  through  tin-  re-starting  of 
the  winding  or  other  engines.  The  accumulator  is  made  up  in 
BPvernl  forms,  on<'  form  consisting  of  a  steel  cyliniler  containing 
n  hirge  number  of  water  trays,  the  trays  being  capable  of 
exposing  ii  liirgc  surface  to  tlie  incoming  »teiim,  and  therefore 


giving  opportunity  for  condensing  a  consideralile  <juantity, 
the  trays  innnediately  evaporating  jmrt  of  their  contents  as  the 
pressure  drojjs.  In  another  form  of  accumulator  the  steam  is 
carried  into  a  cylindrical  chamber  through  a  nundjer  of  small 
ducts  or  flues,  the  steam  blowing  into  the  water  through  a 
immbcr  of  perforations.  Another  form  of  accunndator  is 
made  up  of  a  chamber  containing  a  large  quantity  of  old  rails 
or  scrap,  the  heat  of  the  water  being  taken  up  rapidly  by  the 
iron,  owing  to  the  large  amount  of  surface  available.  A  still 
further  form  of  accumulator  is  arranged  with  a  water-sprav. 
the  water  Ijeing  circulated  in  the  chamber  by  means  of  a  special 
centrifugal  pump.  This  latter  type  of  accumulator  is  at 
present  being  adopted  on  one  or  two  collieries  on  the  Continent. 

The  exhaust  turbine  is  capable  of  working  up  to  its  full  out- 
put with  low-pressure  steam,  and  can  al.so  use  high-pressure 
steam  when  required,  by  means  of  reducing  valves.  This 
latter  method  of  procedure  will  Tiaturally  be  found  somewhat 
inefficient  when  the  non-condensing  engines  are  shut  off  for 
any  lengthy  period.  It  is  usual  in  many  collieries  to  do  the 
winding  during  the  day  and  all  masonry  work,  clearing  up, 
&c.,  diu'ing  the  night.  During  this  latter  period  the  winding 
engine  will  not  be  in  use,  and,  therefore,  when  electric  pumping 
or  other  work  is  to  be  done,  high-pressure  steam  only  will  have 
to  be  used  with  an  exhaust  turbine  in  the  event  of  other  gene- 
rating plant  not  being  available. 

In  order  to  meet  these  special  conditions,  Messrs.  Willans  & 
Robinson,  of  Rugby,  have  introduced  the  mixed  type  turbine. 
This  turbine  was  designed  in  the  first  case  with  the  collaboration 
of  Messrs.  Scott  &  Legatt,  of  Cardiff.  .South  Wales,  the  first 
machines  being  put  in  hand  for  the  Oakdale  Collieries  of  the 
Tredegar  Iron  Company.  These  machines  are  capable  of 
working  economically  with  low-jnessure  steam  during  the  day, 
and  at  night,  when  the  main  winding  engines  are  not  at  work, 
high-pressure  steam  can  be  used  with  great  economy  through 
special  high-pressure  valves  in  the  turbine.  The  turbine  con- 
sists essentially  of  a  horizontal  single-cylinder  machine,  with 
both  high-pressure  and  low-pressure  governor  valves,  the  steam 
being  admitted  both  at  the  high-pressure  end  aiid  at  the  low- 
pressure  end,  in  accordance  with  the  <iuantity  of  steam  avail- 
able. In  special  cases  high-pressure  steam  can  be  turned 
through  the  high-pressure  valve  to  make  up  for  any  deficiency 
in  l<)\v-])ressure  steam. 

It  should  be  noted  that,  in  order  to  utilise  exhaust  steam 
economically,  it  is  of  primary  importance  to  have  an  efficient 
condensing  plant.  Messrs.  Willans  &  Robinson  have  t^ken  u|) 
the  question  of  condensing  plant  for  this  type  of  prime  mover, 
and  have  laid  down  special  jilant  in  their  Rugby  works  to  deal 
with  large  surface  condensers  of  the  ty|)e  reipured  for  exhaust 
and  mixed  type  turbines. 

It  is  unusual  in  colliery  work  to  find  any  quantity  of  circu- 
lating water  available  on  the  spot,  and  therefore  a  cooling 
tower  or  cooling  ponds  have  to  be  used.  The  qiu'stion  of  the 
arrangement  and  correct  design  of  plant  of  this  character  is  of 
great  importance  to  the  efficient  working  of  turbine  plant,  and 
in  the  past  any  out-of-the-way  corner  has  been  deemed  to  be 
sufficiently  good  for  this  purpose.  It  should  be  noted  tlnil 
the  efficient  cooling  of  condensing  water  is  a  difficult  operation, 
and  that  nuitters  of  this  kind  require  as  much  attenti<m  as 
questions  of  Ixiiler-house  arrangement,  steam  jiressure.  &v. 

Messrs.  Willans  \'  Kobinson  have  at  work  or  on  hand  a  num- 
ber of  exhaust  and  mixed  type  turbines  for  various  parts  of  tl 
countrv.  including  two  l,lir)(lk\v.  exhaust  turbines  lor  Messi 
Siniuelson's  In)nworks.  Middlesbrough  :  two  1.000  kw.  mixed 
tvpe  turbines  for  the  Tredegar  Ironworks  in  South  Wales  :  m 
500  kw.  exhaust  tniichine  for  an  ironworks  in  Staffordshire 
and  other  smaller  macliiues  for  various  ])arts  of  the  country. 

It  nuiy  be  pointed  out  tli,il  in  eases  where  a  colliery  is  fitted 
with  existing  winding  or  pumping  engines  tin'  exhaust  and 
mixed  type  turbine  can  compete  very  favourably  with  any 
eleelrie  winding  iilant.  esjiecially  where  the  power  is  to  In' 
obtiOned  from  an  outside  com|)any  or  munieiptdily,  tlie  cost 
of  the  complete  exlniiist  turliine  and  accumnhitor  bi-ing  in  nuist 
instances  far  below  the  cost  of  the  electric  winding  installations, 
with  the  llywlieel  balances  and  Mie  comjilicuted  control  geai. 


.Ul.Y    lit.    liKKS. 


THE  ELECTRICIAN."— MINING  ISSUE. 


t» 


\    The  Employment  of  Storage 

I    Batteries    in    Colliery    Power 
i 

i 


Stations. 

BY  WM.  MAURICE. 


.  (Manager  of  th  ;  Htickoall  TorkarJ  CulUerita.  near  Nultingham  ) 


Durino;  recent  years  there  has  been  what  may  be  termed  a 
hisih  effieioncy  epidemic  ;  a  demand  on  all  sides  for  machinery 
that  would  perform  its  work  with  less  waste  of  power  and  at 
less  cost.  In  pursuit  of  efliciencv,  low-pressure  boilers  have 
given  place  to  those  working  at  high  pressures,  and  simple 
engines  are  superseded  by  compound  and  triple-expansion 
types  ;  these  in  their  turn  are  challenged  by  turbines  and  heat 
accumulators,  the  latter  are  met  by  producer  gas  plants  and 
gas  engines  and  gas  turbines  constructed  for  the  utilisation 
of  waste  heat  from  blast  furnaces,  coke  ovens  and  similar 
sources. 

Passing  from  the  point  of  generation  to  that  of  power  dis- 
tribution it  is  seen  that  the  distribution  of  steam  through  long 
lines  of  piping  and  of  power  through  long  lines  of  shafting 
are  now  universally  recognised  as  belonging  to  the  engineering 
practice  of  other  days. 

Small  engines  for  the  local  application  of  power  are  obsolete, 
or  nearly  so,  and  the  electric  motor  reigns  supreme. 

In  no  industry  has  more  rapid  progress  been  made  than  in 
that  of  coal  mining  ;  indeed,  it  may  be  doubted  whether  any 
other  industry  can  offer  such  remarkable  scope  for  the  develop- 
ment of  power  economies,  and  in  no  branch  to  any  greater 
extent  than  in  that  relating  to  the  applications  of  electricity. 

There  is,  however,  considerable  reason  for  the  conjecture 
that  in  many  cases  an  academically  high  efficiency  has  been 
secured  at  a  price  out  of  all  proportion  to  its  actual  commercial 
value.  What  is  wanted  in  industrial  concerns  is  machinery 
with  a  high  commercial  efficiency — which  term  includes  all 
the  factors  that  make  for  commercial  success.  Many  devices 
111  super-average  mechanical  efficiency  cost  so  much  more  in 
interest  on  capital  outlay,  in  maintenance  and  renewals,  and 
in  labour  charges,  that  their  commercial  efficiency  frequently 
proves  in  the  long  run  to  be  considerably  lower  than  that  of 
average  or  even  sub-average  machinery.  In  modern  colliery 
power  stations,  boilers,  engines,  generators  and  systems  of 
transmission  and  distribution  are  all  designed  for  the  purpose 
I'f  securing  that  efficiency  which  is  deemed  the  best  obtainable 
under  given  local  conditions.  Yet,  even  if  these  local  condi- 
tions are  such  that  it  is  possible  to  employ  the  most  perfect 
machinery  known,  it  is  often  the  ca.se  that  both  the  mechanical 
and  the  commercial  efficiency  are  extremely  low  comj)ared 
with  results  that  are  commercially  obtainable. 

A  moment's  reflection  will  make  it  clear  that  this  must 
almost  necessarily  be  so,  by  reason  of  the  low  load  factor  which 
obtains  in  the  majority  of  colliery  stations. 

Colliery  engines  scarcely  ever  run  at  their  most  efficient  load, 
nor  could  it  until  recently  have  been  expected  that  they  should 
do  so  at  any  mine  where  fortunate  conditions  of  work  prevailed. 
The  power  supply  is  distributed  amongst  motors  for  haulage. 
8creens,  pumps,  ventilating  and  other  fans,  coal  cutters  and 
coal  conveyors,  workshops,  saw  mills,  bri<|uetting  and  caking 
appliances,  and  sundry  other  purposes.  The  bulk  of  this  machi- 
nery only  runs  for  some  seven  or  eight  hours  out  of  each  24, 
and  most  of  it  is  intermittent  in  its  demands  on  the  power 
station.  Thus,  main  and  main  and  tail  haulage  motors  only 
run  at  intervals  during  the  coal  turning  shift,  and  even  end- 
less rope  systems  are  often  idle  at  times  when  they  should  be 
running. 

^reen  motors  on  the  whole  may  be  assumed  to  work  through- 
out the  coal  turning  day,  less  a  dinner  interval  of  half  an  hour 
or  80  during  which  the  generators  are  for  the  most  part  running 
on  practically  no  load.     Pumps  may  oidy  be  started  up  for  a 


lew  hotirs  per  day  or  |)er  week,  or,  on  the  other  hand,  they  may 
form  the  ])rincipal  constant  load  on  the  station.  Ventilating 
fans  nnist,  of  course,  be  run  all  the  hours  there  are,  and  it  is 
(|\n'sti(inal>lc  practice,  tiiough  it  is  often  done,  even  to  run  them 
at  reduced  speed  over  the  week  end.  Other  fans,  as  employed 
lor  example  in  the  production  of  forced  draught  for  the  removal 
of  waste  from  wood-working  and  other  shops,  for  smith's 
forges,  and  for  dust  extraction  from  loaded  tubs,  tipplers,  coal 
screens,  &c.,  will  consume  power  for  a  few  hours  each  day  or 
all  day  long,  according  to  the  nature  of  the  work  to  which  they 
are  applied. 

Coal  cutters,  although  making  heavy  demands  on  the  capacity 
of  the  power  station,  owing  to  the  large  startingcurrents  required, 
are  not  as  a  rule  actually  undercutting  for  more  than  about 
half  the  numl)er  of  hours  during  which  they  are  nominallv  at 
work,  so  that  the  current  consumption  in  units  per  day  is  much 
lower  than  might  at  first  sight  be  supposed.  Saw  motors, 
again,  although  there  has  to  be  allowed  from  20  to  50  h.p.  for 
each  of  them  (according  to  size  of  saws)  in  determining  the 
output  of  the  generator,  only  take  their  full  load  during  the 
moments  of  heaviest  cutting,  and  in  many  cases  run  for  hours 
every  day  on  light  load.  With  this  constantly  varying  load 
it  is  found  in  practice  that  the  steam  engine,  or  the  electric 
power  plant  supplying  current  to  the  mine,  which  must  be 
designed  to  supply  the  maximum  demand,  runs  at  an  average 
of  only  20  to  30  per  cent,  of  full  load,  and  this  without  taking 
into  consideration  the  fact  that  there  is  usually  a  suitable 
amount  of  reserve  provided,  which  is  available  in  case  of 
breakdown. 
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Fio.  1. — Diagram  showing  Battery  i.><  Use  on  a  Threk-Phasb  System. 


The  result  of  this  excessively  unfavourable  load  is  that  the 
fuel  consumption  with  mining  machines  is  exceedingly  high  in 
proportion  to  their  output,  and  this  can  only  be  reduced  by 
ecjualising  the  load — that  is,  by  storing  the  excess  of  energy 
available  at  times  of  low  load  and  utilising'  the  energy  so 
accumulated  at  times  of  heavier  load. 

In  electrical  plants  in  mines  it  has  been  found  advantageous 
to  accomplish  this  storage  by  means  of  electric  accumulators, 
for  not  only  do  these  take  up  the  variations  of  load  very  satis- 
factorily, but  at  the  same  time  they  form  a  standby,  which 
instantly  comes  into  action  in  case  of  a  breakdown.  Besides, 
accumulators  can  be  employed  for  supplying  current  for  light- 
ing and  power  at  times  when  it  is  convenient  to  shut  down  the 
generating  plant. 

By  the  use  of  accumulators  for  e(|ualisiiig  the  demand  and 
so  improving  the  load  on  the  generators,  the  fuel  consumption 
of  the  engines  is  reduced,  and,  in  the  case  of  new  generating 
plant,  it  can  be  made  smaller  and  cheaper.  These  advan- 
tages are  not,  moreover,  confined  to  direct  current  plants,  as 
is  often  supposed,  but  can  be  obtained  likewise  in  alternating 
plants,  which  for  various  reasons  are  often  preferred  in  minuig 
installations. 

In  a  Pa])er  read  before  the  Electrotechnical  Association  of 
Berlin,  Mr.  L.  Schroeder  has  described  a  inimber  of  methods 
whereby  a  storage  battery  may  be  utilised  for  ecpialising  the 
load  on  a  three-phase  system.     The  simplest  is  that  shown  in 
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Fig.  1.  where  the  iietwoik  E  fed  by  the  three-phase  generator 
A- is  connected  to  a  motor-generator  B,  C,  of  which  the 
secondary  side  C  is  coupled  in  parallel  with  a  battery  of  accu- 
mulators. 

If  no  regulating  apparatus  is  provided,  the  battery  cannot 
come  into  action  unless  the  speed  of  the  main  generator,  and 


Fio.  2.— Diagram  showing  Use  of  Relay  Reollatok  with  Buffer 
Battery. 


winding  F  of  the  direct  current  side  of  the  motor-generator. 
The  Accumulatoren-Fabrik  Aktiengesellshaft,  of  Hagen  i/A\'. 
(the  German  Tudor  Accumulator  Co.),  supplied  a  buffer-battery 
for  the  Constantine  Mine  at  Dortmund,  to  equalise  the  peaks 
of  a  winding  gear  driven  by  three-phase  currents,  and  for  this 
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Kia.  4. — Diagram  of  Schroeder's  Aeranoement. 


therefore  that  of  the  motor-generator,  is  reduced,  in  which 
case  the  direct  current  machine  generates  a  lower  E.M.F.  and 
is  driven  as  a  motor  by  current  from  tlie  battery,  the  generator 
B  then  supplying  current  to  the  network.  On  the  other  hand, 
in  order  to  charge  the  battery,  the  speed  of  the  motor-gene- 
rator must  be  increased. 


purpose  the  arrangement  shown  in  Fig.  2  was  adopted.  The 
winding  motor  is  driven  by  three-phase  currents  and  is  started 
with  the  aid  of  a  resistance  in  series.  When  starting,  the  motor 
requires  700  h.p.  whilst  the  generator  is  only  of  -400  h.p.  rating, 
so  that  the  battery  has  to  provide  .300  h.p.  The  relay  used  is 
the  Tirrill  automatic  pressure  regulator.     The  connections  of 
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Fio.  3.— DiAiiiiAM  or  (,'onnection->  at  tiii  Constantike  Mi\b. 


One  can,  it  is  true,  iiii|ii(iv<'  niulters  liy  piii\  iiliiig  n  reverse- 
wound  coil  on  the  direct  current  side  of  (lie  iridtor-geiierator, 
but  even  then  the  ri^guliition  only  takes  place  mi  the  lowering 

or  raising  of  the  m| d   of  the   motor-generator.     Additional 

niiMMs  ruUMt,  theri'fori'.  In'  employed  to  jiroduce  satisfactory 
operation,  mid  in  Fig.  2  a  relay,  K,  is  .shown  for  this  purpo.Me, 
which  automatically  controls  the  regulotor  N  of  the  shunt  Held 


the  above-named  installation  are  shown  in  Fig.  .'<.  The  cable 
lo  the  winding  motor  is  inarki'd  ith.  \  is  lln>  alternator  and 
|{  the  dvnanio  of  tin-  motor  generator,  the  battery  CI)  being 
connected  in  ]>arallel  with  the  latter.  The  lield  nia'.^net  wind- 
ing ci\  of  the  (lynaino  H  of  tin'  motor-generator  is  energised  liy 
the  exciter  E,  which  is  driven  by  a  three-j)lui«e  motor  V.  The 
shunt  regulator  c  of  the  exciter  E  is  arranged  so  that   the 
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machine  is  only  feebly  excited.  In  parallel  with  the  rheostat 
is  connected  the  contact  maker  /,  which  is  opened  and  closed 
several  hundred  times  per  minute  by  the  Tirrill  regulator;  thus 
the  regulator  of  the  exciter  is  short-circuited  with  the  same 
frequency,  and  consequently  the  exciter  E  is  more  strongly 
excited,  so  that  the  excitation  of  the  dynamo  B  of  the  motor- 
generator  is  also  increased.  In  proportion  to  the  longer  or 
shorter  duration  of  the  short-circuiting  of  the  field  regulator 
the  dynamo  B  is  more  or  le-'s  strongly  e.xcited,  and  thus  the 
opportunity  is  afforded  for  the  battery  to  come  into  action. 
The  duration  of  closing  the  contact-maker  /  is  controlled  by  the 
transformer  h  connected  in  the  circuit  of  the  main  three-phase 
generator  ;  this  energises  the  solenoid  i  which,  according  as 
the  main  current  is  stronger  or  weaker,  attracts  the  iron  core 
K  more  or  less.  By  this  means  the  lever  Im  is  moved,  with 
the  result  that  the  contact-maker  /  remains  closed  for  a  longer 
or  shorter  period.  A  condenser,  n.  is  provided  for  the  pur- 
pose of  preventing  sparking  as  far  as  possible. 

In  .Air.  Schroeder's  patented  arrangement,  with  which  no 
relay  at  all  is  required,  and  which  allows  of  the  use  of  reason- 
ably large  forces,  so  that  delicate  sensitive  apparatus  is  avoided, 
the  circuits  are  as  shown  in  Fig.  i.  In  series  with  the  line  fed 
by  the  three-phase  generator.  A,  is  connected  a  transformer,  T, 
whicli  supplies  the  rotarv  converter  D.  In  consequence  of  the 
fact  that  the  transformer  T  is  in  series  with  the  three-phase 
network,  the  rectified  current  generated  in  D  is  directly  pro- 
portional to  the  current  supplied  to  the  network,  and  it  flows 
round  the  magnet  of  the  direct-current  side  C  of  the  motor- 
generator  BC  in  opposition  to  the  .shunt  winding  F.  Hence, 
when  an  increase  takes  place  in  the  current  strength  in  the 
three-phase  network,  the  pressure  of  C  is  reduced,  so  that  the 
battery  discharges  on  C  ;  if  the  current  in  the  three-phase  line 
falls,  the  pressure  of  C  rises  and  the  battery  is  charged.  The 
converter  D  is  moiuited  on  the  same  shaft  with  the  motor- 
generator  BC.  As  considerable  interest  attaches  to  this 
arrangement,  which  was  employed  in  a  Siemens-Schuckert 
installation  at  the  Carlsfund  potash  mine,  detailed  reference 
to  it  will  subsequently  be  made. 

Equalising  Apparatus. — The  question  of  employing  equal- 
ising apparatus  with  three-phase  current  wall  as  a  rule  arise  in 
connection  with  the  installation  of  batteries  for  equalising  pur- 
poses in  existing  installations,  which  either  are  no  longer 
capable  of  coping  with  a  projected  increase  of  load  or  whose 
pressure  variations  become  too  unpleasantly  noticeable. 

The  first  storage  battery  installed  at  a  mine,  for  use  as  an 
equaliser  of  load,  was  the  one  that  was  put  to  work  in  July, 
1897,  at  the  Santa-Ana  silver  mine,  near  Catorce,  in  the  State 
of  San-Luis-Poto-si,  Mexico.  This  has  been  working  uninter- 
ruptedly ever  since,  with  only  native  labourers  (Indians)  to 
look  after  it,  as  an  equaliser  in  connection  with  the  winding 
engine.  The  battery  has  completely  fulfilled  its  purpose  of 
reducing  the  cost  of  coal,  which,  owing  to  the  expense  of  trans- 
port, cost  30s.  to  35.3.  per  ton  at  the  mine,  a  saving  in  working 
costs  of  about  30  per  cent.  lui\  ing  l)een  efiVcted. 

[ii  view  of  the  success  of  the  cqnalisiMg  battei'y  at  Santa-Ana, 
the  German  Tudor  Co.,  who  liave  pioneered  this  class  of  work 
abroad,  was  in  1901  entrusted  by  the  Compania  Minera  de 
Penoles,  of  Mapimi, Mexico,  with  the  supplyof  a  similar  buttery, 
which  wa.s  put  to  work  in  September  of  that  year,  and  a  second 
battery  was  put  in  for  the  same  company  in  June,  1904. 

In  (iermany  also,  although  flic  cost  of  fuel  is  Tiot  such  an 

important  point  as  in  Mexico,  tl mployment  of  batteries  in 

mines  for  taking  up  vaiiations  of  load  luis  aroused  considerable 
interest,  and  excellent  results  have  been  obtniiii'd. 

In  January,  1902,  an  equalisins;  battery  was  put  to  woik  I'y 
the  Kgl.  Bergins|)ektion  Grund.  i.  Harz.  In  J\dy  of  the 
satue  year  they  were  followed  by  the  Justus  1.  in  V'olprie- 
hauscn,  Prov.  Hanover.  The  good  results  that  were  obtained 
with  these  plants  induced  other  mines  to  follow  their  example, 
notahly  (he  Kgl.  Meruinsjiektion  (!laustlial,  the  (iewerkschaft 
(-'iirlsfurid,  Gross- liliiiden.  and  the  Gcwerk-schaft  {{urbneli. 
Beeiulorf. 

At  tlie  collieries  of  the  (Jc-werkscliiift  Ewald  Ilerten  i.  \V.  a 
bittery  was  installed  for  liu'liting  in   1900.     In  .\iiguHt,  I9(t3. 


they  converted  it  into  an  equalising  battery,  which  rendered 
it  possible  to  supply  their  electrically-driven  machinery,  which 
had  previously  required  300  h.p.,  with  an  eneine  of  120  h.p. 

As  a  large  number  of  colliery  power  stations  are  running  with 
polyphase  current,  a  description  of  the  accumulator  plant  at 
Carlsfund.  though  it  is  now  fairly  well  known,  may  here 
prove  of  interest  to  a  new  circle  of  enquirers. 


I 


Fig.  5. — Tudor  Battery  at  Gewerkschaft  Carlsfund  Gross- 
Rhudex. 

The  Carlsfund  electric  supjily  was  originally  only  intended 
to  be  employed  for  lighting,  and  for  jjower  in  places  where  the 
provision  of  a  separate  steam  engine  would  have  been  unecono- 
mical and  the  transmission  of  power  by  mechanical  means 
would  have  involved  difficulties.  It  was  eventually  extended 
to  mining  machinery  and  lighting  undersround.  to  motors  and 
lishting  in  the  shops,  as  well  as  to  the  lighting  of  the  offices  and 
private  residences. 

It  was  the  intention  of  the  management  to  provide  a  plant 
designed  to  secure  the  highest  economy,  while  avoiding  unneces- 
sary refinements,  and  yet  it   was  soon   found  that  the  siene- 
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ratois.  and  consei|Uentlv  tlie  engin<'s  dri\  inu  tliem.  were  run- 
ning under  very  unfa\ouralile  conditions  of  load.  .Vt  certain 
times  of  the  day  a  100  kw.  three-phase  generator.  Iielt-driven 
by  a  Corliss  engine,  was  hardly  able  to  meet  the  demand,  and 
yet  its  average  output  througliout  the  day  was  only  30  per 
cent,  of  it.s  full  load.  Tiiere  were  two  other  generators,  with 
out  p\lts  of  50  kw.  an.l  35  kw.  respectively,  wliicli  w<>re  available 
as  spares,  but  which,  for  special  reasons,  could  not  often  be 
put  on  lo.id  :  hence  the  ruiinim;  of  the  plant  was  not  econo- 
mical. 
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Ill  order  to  increase  not  only  the  economy  but  also  the 
reliability  of  their  electric  power  supply,  the  company  decided 
to  put  in  a  battery  of  accumulators,  so  as  to  obtain  a  steady 
load  for  their  generators  and  a  standby  in  case  of  interruption 
of  supply. 

For  this  purpose  the  existing  35  kw.  generator  was  adapted, 
and.  by  means  of  the  method  of  connections  devised  and  paten- 
ted by  Mr.  Schroeder  and  already  described,  was  connected 
between  the  three-phase  mains  and  tlie  battery.  The  batterv, 
which  was  supplied  by  the  German  Tudor  Co.  (the  Accumula- 
toren-Fabrik  Aktiengesellschaft).  consists  of  120  cells,  having 
an  output  of  648  ampere-hours  when  discharged  at  216  amperes 
for  three  hours,  the  charging  rate  being  216  amperes. 

The  battery  is  connected  without  regulating  cells,  regulating 
switches  or  resistances,  direct  to  the  terminals  of  the  direct 
current  machine,  bv  means  of  which  it  is  charged  when  the 
load  on  the  mains  is  light — i.r.,  when  less  current  is  demanded 
than  the  power  station  is  capable  of  supplying — and  is  dis- 
charged when  the  load  on  the  mains  is  heavier  and  the  con- 
sumption of  energy  for  motors  and  lighting  together  is  greater 
than  the  output  of  the  power  station.  The  battery  and  motor- 
generator  are  illustrated  in  Figs.  5  and  6. 

There  are  altogether  1.021:  incandescent  lamps,  25  arc  lamps, 
30  motors  with  a  total  capacity  of  250  h. p.,  as  well  as  some 
other  apparatus.  This  represents  a  total  of  370  h.p..  or 
300  kw. 

The  connections  are  arranged  as  shown  in  Fig.  4.  to  which 
reference  has  already  been  made.  As  previously  explained, 
the  direct  cuirent  supplied  by  D  is  proportional  to  the  total 
alternating  feeder  current  passing  through  the  primary  of  the 
transformer  T.  In  order  to  make  use  of  this  current  for  the 
regulation  of  the  motor-generator,  it  is  pa.ssed  through  a  field 
coil,G,  on  the  direct-current  end,  this  coil  being  wound  in  ojjiio- 
sition  to  the  separately-excited  main  field  coil  F.  If  the  cur- 
rent in  the  three-phase  feeders  increases,  the  field  of  C  is  weak- 
ened by  the  increase  of  current  in  the  coil  G.  and  the  voltage 
of  C  is  thereby  lowered,  so  that  the  accumulator  discharges 
through  C  and  drives  it  as  a  motor  ;  the  alternating  end  B 
becomes  a  generator  and  so  supplies  current  to  the  three-phase 
circuit.  On  the  other  hand,  if  the  current  in  the  three-phase 
feeders  drops  below  the  mean,  the  voltage  of  C  is  jaised, 
C  becomes  a  generator  and  B  liecomes  a  motor,  powei-  is 
absorbed  from  the  three-phase  mains,  and  the  accuinii'.ator  is 
charged. 

As  already  mentioned,  the  100  kw.  generator  used  to  be  run 
constantly,  although  it  had  only  a  daily  average  of  30  per  cent, 
of  its  full  load. 

After  the  installation  of  the  battery,  however,  the  50  kw. 
machine  was  sufficient,  and  even  had  power  to  spare  ;  in  fact, 
this  machine  is  only  required  to  run  17  hours  a  day,  whereas 
the  100  kw.  generator  had  to  be  run  continuously.  The  battery 
plant  has  fulfilled  all  expectations,  not  only  as  regards  in- 
creased economy  but  also  in  respect  of  increased  reliability. 
since,  in  case  of  any  failure  of  the  main  alternator,  the  battery 
would  take  up  the  load  automatically,  without  re(|niring  the 
Djieration  of  any  apparatus  by  hand,  and  thus  it  forms  an 
excellent  standby,  since  it  would  supply  the  motors  and  light- 
ing for  a  considerable  time  after  the  shutting  down  of  the  geiii'- 
riitor,  liy  means  of  the  energv  stored  in  it. 

The  writer,  who  desires  to  ri'cord  his  thanks  1o  the  liidni- 
Accuintihitor  Co.  and  the  .Accumuliitoreri  Fabrik  Aktieii- 
gcsellsciiaft  for  facilities  so  readily  |ilaee(l  at  his  disposal, 
regards  the  application  of  storage  batteries  in  the  manner 
indicated  in  this  article  as  a  develoinncnt  of  great  |)raetical 
iniportaiici'.  lie  is  himself  installing  a  l)att<'ry  of  Tudor  accu- 
mulatois  and  a  motor-generator  combined  with  a  reversiijle 
booster  of  the  [..ancashiro  type  to  take  ii]>  the  surplus  power 
from  a  Tiateau  exhaust  steain-ilriven  turbo-alternator  at  the 
Ihickniill  Collieries,  aiifl  ofTiTs  this  short  statemi-nt  of  the  ad- 
vaiitilges  to  liC  derived  from  the  use  of  accumidatr)rs  anil  of 
the  work'  already  done  in  tliis  direction,  in  the  hope  that  othci- 
mining  enirineers  iiinv  be  the  better  enaliled  to  ii j)l)ri'ci;;'r>  this 
fiiiiipie  and  valuable  means  of  economising,  inijiroving  and  en- 
larging the  capacity  of  colliery  electric  power  stations. 


I  Flywheels  (versus  Storage  Batteries 
I  for  Equalising  Fluctuating  Loads 

I  BY  G.   C.   ALLINGHAM.  f 
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Flywheel  storage  systems  have  recently  been  coming  exten- 
sively into  use  for  taking  up  fluctuations  of  load,  especially  in 
connection  with  mining  work,  and  in  many  instances  remark- 
able results  have  been  obtained.  But  it  may  be  worth  while 
to  point  out  that  the  field  of  usefulness  of  flywhee  efjualiseis 
is  very  limited,  and  that  their  emplovment  is  onlv  economical 
under  special  conditions. 

The  duty  for  which  flywheel  storage  is  best  adapted  is  that  of 
equalising  the  power  demand  of  an  individual  machine,  such 
as  a  winding  engine  or  a  rolling  mill,  which  goes  through  a 
definite  cycle  of  operations,  repeated  throughout  the  period  of 
working,  so  that  very  short  periods  of  heavy  and  of  light  load 
recur  alternately  in  regular  succession.     In  such  cases  the  actual 
amount  of  rnen/j/  that  has  to  be  stored  is  very  small  (although 
the  power  to  be  dea't  with  may  be  large)  and  it  has  to  be  kept 
stored  up  for  a  very  short  space  of  time.     Again,  the  amount 
of  energy  to  be  stored  can  be  calculated  fairly  closely,  and  the 
flywheel  equaliser  can  be  designed  to  suit  the  load-curve  of 
the  machine,  so  that  it  is  storing  and  giving  out  energy  alter- 
nately almost  all  the  time,  and  running  idle  as  little  as  possible. 
In  othe  •  words,  it  is  possible  to  arrange  to  work  the  flywheel 
equahser  at  a  comparatively  high  load-factor. 

On  the  other  hand,  in  cases  where  the  overloads  are  irregular 
'n  frequency  and  amount;  where  hey  may  last  for  longer 
periods  or  occur  in  rapid  succession,  and  may  also  be  separated 
some'imes  by  comparatively  long  periods  of  low  load,  tlywheel 
equalisers  are  not  suitable,  on  account  of  the  small  amount  of 
energy  they  are  capable  of  stor  ug.  and  their  heavy  no-load 
running  losses.  In  such  cases,  the  load-factor  on  the  equalising 
plant  is  of  necessity  low,  and  the  constant  running  loss  being 
high,  the  working  efficiency  must  consequently  be  low.  A 
haulage  gear  is  an  in.stance  of  a  machine  whose  load-curve  is 
usually  extremely  irregular,  and  for  which  fly-wheel  storage 
would,  therefore,  not  be  well  adapted  ;  a  coal-cutter  is 
another. 

In  the  case  of  a  coal-cutter,  for  example,  the  load-curve 
shows  successions  of  heavy  peaks,  alternating  with  intervals 
of  no  load  varying  from  a  few  rainut  s  to  half  an  hour  or  more 
while  the  cutter  is  being  shifted.  Consider  what  occurs  in 
one  of  these  intervals.  Within  a  minute  or  two  the  flywheel 
is  brought  up  to  full  speed,  by  which  time  it  has  taken  up  all 
the  energy  it  is  capable  of  storing,  and  afterwards  current  has 
to  be  wasted  to  keep  it  turning  round  at  full  speed  churning 
the  air  until  a  heavy  load  comes  onagain. 

If,  on  the  other  hand,  an  attem])t  is  made  to  save  no-load 
running  losses  by  shutting  down  the  flyw\\eel  set  during  a 
piM-iod  of  low  load,  all  the  energy  stored  in  the  flywheel  has  to 
i)e  thrown  away,  and  it  will  also  take  a  considerable  time  to 
get  the  set  started  up  again,  so  that  if  a  s\ulden  overload  comes 
(III  there  is  a  risk  of  being  caught  uni)re])are(l. 

.\gaiii.  when  the  peaks  are  liable  to  endure  for  some  time,  or 
to  come  on  ill  rapiil  succession,  the  flywheel  e()ualiser  is  handi- 
capped by  its  small  storage  capacity  ;  and  if  an  atti'inpt  were 
made  to  overcome  this  drawback  by  increasing  the  size 
of  tin-  llywli(Ml.  tlir  lixed  running  losses  due  to  friction  and 
windage  would  lie  c  orrespoiidingly  increased,  and  the  elliciency 
of  working  would  be  greatly  reduced.  The  amount  of  energy 
which  would  liav<"  to  be  expended  every  time  the  flywheel  was 
stiirted  up  would  also  be  increased.  Kor  these  reasons,  not 
to  ineiition  the  practical  difficulties  in  the  way  of  making  flv- 
wheels  of  enormous  size,  and  their  proliibitivi-  cost  it  is 
impossible  to  construct  ily wheel  ecpialisers  having  any  con- 
sidi-rable  stora'  e  cipacity  combined  with  a  high  working  efli- 
cieucy. 
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From  the  forcgoiiisj  ronsiderations.  flywheel  .storage  would 
appear  to  be  uiisuited  for  equalising  the  load  on  a  power  station 
supplying  a  number  of  motors,  since  the  fluctuations  of  the 
power  demand  on  such  a  station  are  always  quite  irregular. 
Attempts  are  being  made  to  apply  flywheel  storage  to  power 
plants  for  electric  traction,  but.  for  the  reasons  he  has  given 
above,  the  author  does  not  con.sider  them  likely  to  meet  with 
success. 

The  alternative  to  flywheel  storage  is  the  use  of  a  storage 
battery,  preferably  in  combination  with  an  automatic  rever- 
sible booster.  In  special  cases,  such  as  those  mentioned  in  the 
second  paragraph  of  this  article,  where  the  storage  capacity 
required  is  very  small,  a  flywheel  is  of  course  a  cheaper  means 
of  storage  than  a  battery.  But  where  the  power  demand  to  be 
dealt  with  is  irregular,  the  battery  equalising  plant  has  the 
advantage,  for.  firstly,  it  has  sufficient  storage  capacity  to  deal 
with  any  combination  of  peaks  and  depressions  in  the  load-curve 
that  could  possibly  occur  :  and  secondly,  its  no-load  running 
loss  is  quite  insignificant  compared  with  that  of  a  flywheel 
equaliser,  so  that  the  working  efficiency  of  the  batterv  plant 
is  almost  independent  of  load-factor. 

As  a  matter  of  fact,  there  is  of  course  no  such  no-load  loss  in 
the  battery  itself,  the  only  such  loss  being  that  involved  in 
keeping  the  automatic  booster  running,  and  at  times  when  the 
load  is  not  heavy  enough  to  make  it  worth  while  to  run  the 
booster,  the  latter  can  be  shut  down,  \vithout  any  waste  of 
stored  energy,  and  the  battery  alone  will  still  have  a  considerable 
steadying  effect  on  the  load. 

A  storage  batterv  has  the  further  incidental  advantages  that 
it  serves  as  a  standby  which  is  capable  of  supplvin^  power  for 
a  considerable  time  in  case  of  a  breakdown,  or  of  an  unusually 
heavy  load  on  the  generating  plant,  and  that  it  often  enables 
the  generating  plant  to  be  shut  down  entirely  at  times  of  light 
load,  as.  for  instance,  at  nights  or  over  week-ends. 

The  point  is  often  raised  that  storage  batteries  can  only  be 
used  on  direct-current  svstems.  whereas  a  large  proportion  of 
power  plants  are  three-phase.  But  it  should  be  borne  in  mind 
that,  most  systems  of  flywheel  storage  involve  conversion  to 
direct  current,  and  that  such  conversion  can  be  carried  out 
equally  well  in  connection  with  storage  batteries. 

It  may  be  pointed  out  that,  when  a  storage  battery  is  em- 
ployed for  equalising  an  alternating  power  load,  it  is  not  neces- 
sary to  convert  the  whole  of  the  power  load  to  direct  current, 
but  only  that  portion  of  it  which  has  to  be  stored  in  the  battery, 
so  that  it  is  only  on  that  fraction  that  conversion  losses  are 
incurred.  An  automatic  reversible  motor-generator  or  rotary 
converter  may  be  connected  across  the  three-jihase  mains,  and 
arranged  to  kecji  the  three-phase  load  constant  by  alternately 
charging  and  discharging  the  batterv  which  is  connected  to  its 
direct-current  end.  In  the  case  of  most  flywheel  storage 
systems,  on  the  other  hand,  the  whole  of  the  fluctuating  power 
load  which  is  to  be  dealt  with  by  the  flywheel  has  to  be  con- 
verted into  direct  current  ;  this  is  notably  the  case  with  the 
well-known  Ilgncr  sy.stem. 

The  author  has  not  attempted  to  deal  with  the  subject  at  all 
exhaustivelv  :  his  object  has  been  merely  to  draw  attention  to 
the  fact  that  flywheel  storage  has  its  limitations,  and  to  suggest 
that  thi'  employment  of  storage  batteries,  which  has  proved  so 
successful  in  traction  generating  stations,  may  often  i)e  worth 
consideration  in  connection  with  power  plants  for  mining  and 
Other  purposes,  even  in  cases  where  the  supply  is  three-phase. 


^>^^-^^ 


Electric  Mine  Locomotives.— According  to  the  luii/ineeriiig 
A^ei''.<  tiie  number  of  electric  locomotives  employed  in  the 
anthracite  coal  regions  of  the  I  nitcd  Slates  have  with  three 
ycar.s — ».>■.,  100:!  lOOG  increased  from  81  to  'JOrt,  com- 
pressed air  locomfilives  increased  from  07  to  101  during 
the  same  period,  while  the  number  opcrate(l  by  steam  decreased 
from  4!'  to  41.  One  of  the  primary  causes  of  the  increase  in 
mechanical  liatiUge  i^thecxtension  of  the  mines  and  cimscquent 
inrreasing  length  of  unileigronmi  haul. 


Switchgear  for  Mines. 

BY  H.  W.  CLOTHIER,  A.M.INST.C.E. 

(Of  Messrs.  A.  Ee>ToUe  &  Co.) 


One  often  hears  the  expression  "  Oh  I  that's  good  enough 
for  a  colliery."  applied  by  the  impatient  to  something  which  is 
not  quite  right  but  near  enough  for  them.  The  term  may 
survive,  but  the  chances  are  that  it  will  be  understood  in 
another  sense.  The  colliery  industry  has  of  recent  years  been 
steadily  gaining  experience  in  the  use  of  electrical  power,  and 
such  experience  cultivates  a  greater  respect  for  electricity,  and 
leads  to  a  more  careful  selection  of  apparatus  for  controlling 
it  :  hence,  whilst  switchgear  for  mines  should  be  of  the  simplest 
form  the  quality  of  the  design,  material  and  construction  must 
be  beyond  question.  It  is  difficult  to  conceive  working  con- 
ditions more  severe  than  those  which  have  to  be  contended 
with  by  some  of  the  gear.  We  have  to  face  the  risks  of  injury 
to  men  and  plant  resulting  from  dirt,  fire,  water  and  mistakes. 
Taking  these  into  consideration  no  work  should  require  a 
better  recommendation  as  to  its  quailty  than  that  "  It  is  good 
enough  for  a  colliery  "  ;  therefore,  the  study  of  the  require- 
ments in  mines  is  of  no  small  interest,  and  a  review  of  the  trend 
of  mining  requirements  may  be  useful  even  to  users  of  elec- 
tricity altogether  outside  the  mining  field. 

Taking,  as  an  example,  one  of  the  simplest  installations 
having  its  own  low-tension  direct  current  generating  plant  of 
modest  dimensions.  The  main  switchboard  is  likely  to  be  of 
the  flat  back  type,  the  diagram.  Fig.  1.  being  sufficient  to 
explain  the  connections  which  comply  with  the  general  require- 
ments. In  diagram.  Fig.  2.  a  main  feeder  cable  leads  down 
the  shaft  to  a  room  at  the  pit  bottom  and  is  connected  through 
a  (|uick  break  double-pole  hand-operated  switch  to  the  'bus- 
bars of  a  distribution  board,  branch  feeders  being  led  away 
through  plug  fuses.  In  some  of  the  early  installations  these 
distribution  boards  are  enclosed  in  wooden  cases  ;  in  others 
they  are  quite  open,  the  rooms  being  fairly  free  from  dust,  &c., 
but  in  more  modern  installations  the  distribution  may  be 
effected  from  ironclad  boxes  of  the  type  shown  in  Fig.  3.  These 
boxes  occupy  less  space  and.  being  of  strong  external  con- 
struction, they  may  be  placed  in  any  situation  and  so  save  a 
considerable  amount  of  cutting  which  would  be  necessary  if 
a  room  had  to  be  made.  Reverting  to  the  diagram.  Fig.  2, 
and  tracing  the  respective  branch  cables  which  are  loosely  tied 
to  pri)])s  at  the  side  of  the  road,  the  shortest  of  them  terminate 
in  switch  panels,  including  ammeters,  switches,  fuses,  and 
starting  and  regulating  devices  for  pumps  and  haulages  respec- 
tively. Under  ordinary  conditions  the  scheme  .so  far  does  not 
differ  a  great  deal  from  those  seen  above  ground,  but  it  must 
be  remembered  that  it  is  working  a  few  hundred  fathoms  below 
the  surface  of  the  earth  and  must  have  surroundings  to  suit. 

Despite  the  authorised  regulations  we  .sometimes  find  open 
switches  having  an  entire  disregard  for  protection  ;  occa- 
sionally a  water  trough  having  a  rough  bit  of  iron  with  a  cable 
attached  hung  on  a  wooden  r<)])e.  serves  for  a  motor  starter, 
Ix'cause.  maybe  the  proper  starter  has  broken  down  and  the 
improvised  starter  stowed  away  in  an  out  of  the  way  place, 
works,  and  it  there  remains  until  something  serious  happens 
or  some  Official  chances  to  see  it.  The.se.  however,  arc  only 
incidental.  The  best  designs  are  enclosed  in  covers,  preferably 
tliiisc  which  make  joints  sufliciently  tight  to  keeji  out  (lie  dust 
and  water  dripping  from  tin-  roof,  and  tliey  are  made  to  pre- 
serve their  insulation  in  a  d.iinp  atinos|)here.  It  is  true  that 
many  places  are  (piite  dry  and  the  air  is  fairly  free  from  mois- 
ture and  dust.  This,  however,  is  not  always  .so.  and  nnich 
(rouble  mav  i)e  .""pared  by  adopting  standards  throughout 
which  will  widistand  the  worst   circumstances. 
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Procfediiifi  further  into  tlio  mine,  tlio  cahle  is  branched  off 
in  several  waws.  and  at  the  ends  of  these  branches  gate-end 
boxes  are  fixed  conveniently  near  to  the  coal  face.  These 
Ixj.xes  usually  contain  a  (|uick  break  switch,  two  single-pole 
(uses,  and  plugging  arrangement  to  take  the  flexible  cable  or 
•■  trailer  "  which  joins  up  to  the  coal  cutter  motor  starters. 
These  plug  boxes  are  moved  outwards  as  the  coal  face  recedes  : 
there  being  a  limit  to  the  length  of  the  trailer,  and  sufficient 
length  of  it  must  be  available  for  the  travel  of  the  machine 
along  the  coal  face.  The  gate-end  boxes  need  to  be  excep- 
tionally strong,  for  they  may  be  used  in  dark  and  cramped 
situations  a  long  way  from  the  pit  shaft  and  the  treatment 
received  is  of  the  roughest  :  they  are  subject  to  injury  through 
overloading  because  the  miner  is  tempted  to  put  in  heavy  fuses 
and  force  the  motor  in  order  to  get  through  his  piecework 
quickly,  and  also  on  account  of  the  surroundings,  mounted  as 


breakages.  Fig.  4  shows  a  section  through  one  of  these,  but 
to  be  on  the  safe  side  in  regard  to  convenience  in  re-fusing  and 
for  mechanical  strength,  nothing  le.s.s  than  the  ordinary  KHt 
ani])ere  size  of  handle  should  be  used. 

The  last  apparatus  is  the  starter  which  is  mounted  upcjn  the 
coal  cutter  frame.  .Vlthough  it  is  not  a  common  practice  at 
present,  either  the  starter  should  have  a  strong  design  of  no- 
voltage  release  or  a  no-voltage  device  should  be  included  in 
the  gate-end  box,  as  very  ugly  accidents  may  occur  if  the  start- 
ing switch  is  left  on  and  the  motor  starts  due  to  the  circuit 
being  closed  at  the  wrong  time.  Such  accidents  occurring  in 
a  mine  become  protective  remedies  in  themselves  by  virtue  of 
the  warning  to  others  and  the  fact  that  the  occurrences  become 
history  long  to  be  remembered.  The  lessons  are,  however, 
costly.  On  the  other  hand,  no-voltage  releases  are  a  difficulty 
on  account  of  the  excessive  vibration  of  a  coal  cutter,  and  they 


Fig.  1. — Diagram  of  Simplk  Generator 
switc'hgear  for  a  dlrect-ccrrent 
Privatk  Installation. 


Fi".  2. — Lay-out  of  Switchgeati  at  the  Fit  Bottom  and  Coal-face  in  a  Simple  Direct 
Current  System.     (Diagram  drawn  to  show  one  pole  only  for  convenience  of  illu.stration.) 


they  are  in  a  narrow  passage  way,  perhaps  a  quarter  of  a  mile 
or  more  below  daylight,  with  a  roof  of  shale  or  rock  which  as 
likelv  af  not  is  loose  and  mav  fall  in.  The  men  who  operate 
cannot  be  experienced  electricians  ;  they  are  miners,  and  have 
to  learn  by  experience,  which  is  costly  to  some  of  them,  for  the 
coal  cutter  is  not  always  a  safe  and  easy  thing  to  handle,  it 
frequently  gets  jammed  and  then  fuses  blow  and  have  to  be 
repeatedly  re-wired.  Various  systems  of  interlocking  on  the 
switches  and  fuses  have  been  applied  to  prevent  mistakes,  but 
to  arrive  at  perfection  is  extremely  difficult.  An  example  of 
an  improved  .system  is  described  later  :  in  the  meantime  it  is 
suggested  that  the  switches  and  fuses,  when  used,  should  be 
designed  for  at  least  double  the  working  current  and  voltage 
for  which  thev  are  originally  intended.  As  the  fuses  mu.st  be 
easily  replaced  the  ordinary  cartridge  fuses  are  out  of  the 
<|uestion,  the  cost  involved  by  replacements  being  too  high. 
Porcelain  handled  fuses  are  as  suitable  as  any  provided  they 
are  of  a  very  strong  design  to  fulfil  the  service  without  constant 


must  of  necessitv  lead  to  more  complication  in  the  design  and 
also  in  the  "use  thereof.  No  doubt  these  are  the  main  reasons 
why  thev  are  seldom  found  in  use  on  coal  cutters,  but  they  may 
be  combined  with  the  gate-end  switch,  and  this  problem  is 
dealt  with  by  the  new  system  described  later.  Fig.  5  shows  a 
suitable  form  of  motor  starter  with  its  cover  removed.  It  is 
operated  by  a  hand  wheel  and  includes  a  starting  resistance 
and  rheostat  interlocked  with  an  automatic  double-pole  switch. 
The  resistance  used  on  this  drum  type  starter  consists  of 
graphite  sandwiched  between  metal  plates  having  a  large  cool- 
ing surface.  The  construction  withstands  a  considerable 
ii mount  of  overloading,  and  the  operation  is  sim])lified  as, 
thanks  to  the  negative  temperature  coefficient  of  the  resistance 
material,  there  is  an  automatic  current  growing  effect  which 
(Miables  the  motor  to  be  started  at  all  loads  by  holding  the 
hand  wheel  u])()n  the  first  stop  position. 

The  cramped  position  in  which  the  coal  cutter  has  to  be 
worked  offers  great  temptation  to  the  designer  to  cut  down 
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dimensions.  It  is  a  fact  that  the  coal  cutter  maker  will  place 
a  restriction  upon  the  space  occupied  by  the  starter  and  the 
motor  starter  maker  has  to  fit  his  design  into  the  dimensions 
or  lose  the  order.  The  essence  of  sound  design  in  such  an 
apparatus  is  liberal  space  for  good  insulation  and  for  the  resis- 
tance to  enable  it  to  deal  with  the  excessive  loads  with  which 
the  miners  force  their  work.  Electric  driving  of  coal  cutters 
has  been  brought  into  disrepute  on  account  of  the  troubles 
experienced  by  the  electrical  design  being  cut  too  fine.  In 
fact,  many  pitmen  positively  refuse  to  work  the  machines  on 
account  of  the  risks  involved  therebv. 


Fig.  .3. — Iroxclad  Di-stribitiox  Boxes. 

On  small  installations  the  voltag  is  very  erratic  on  account 
of  the  sudden  fluctuation  in  the  load  occasioned  by  the  starting 
and  stopping  of  the  haulages  and  c  al  cutters,  which  form  a 
large  proportion  of  the  total  load.  This  fluctuation  is  bad  for 
the  lighting  and  runs  up  the  cost  of  lamp  renewals,  as  it  is 
dim 'ult  for  the  engine  man  to  maintain  a  satisfactory  regulation 
by  hand.  .Such  instances  have  been  improved  t)y  the  use  of 
automatic  voltage  regulators  which  adjust  the  voltage  by  con- 
trolling resistances  in  the  gcnei-ator  field  cii'cuits. 

Lay  out  ok  Protectivk  (ir:.\K  I'oi;  Bn.K  Stppln-  iii()m  Loc  al 
Pov.KR  Statio.vs. 
-Many  huge  collieries  in  the  north  of  England  are  eijuipped 
wih  sub-stations  at  the  |iit  liank  talcing  supply  of  electricitv 
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Haniii.k  Tvi'K, 

ii  bulk  fiom  li>i-al  |)owit  sliitions.  in  (lir  .Nm  I  liinnli  ilajiil, 
Duiliniii,  and  ('Icvcland  districts,  thi'  cngincMTing  of  these 
power  stations  is  concentrated  nnder  one  ailministration  and 
till'  several  jiower  statioii.i  in  iliffeient  parts  of  these  couiifies 
are  all  intiirconiiectcd,  the  aggrejjafe  capacity  of  the  geneiating 
plant  in  the  power  atntioiis  at  present  niTioiinting  to  about 


50,000  H.P..  and  during  the  next  year  or  so  this  amount  is  likely 
to  be  doubled.  Under  these  circumstances  collieries  can  obtain 
power  at  very  cheap  rates,  they  are  relieved  of  the  responsi- 
bility of  their  own  generating  plant,  they  effect  a  great  saving 
in  capital  cost  when  starting  a  new  pit,  and  they  are  assured 
of  a  steady  supply,  having  behind  them  a  source  which  will 
withstand  the  most  erratic  demand  almost  without  flinching. 

Considered  from  the  colliery  point  of  view,  the  power  must 
be  continuous  under  all  exigencies,  and  from  the  supplier's 
point  of  view  a  fault  occurring  in  one  colliery,  however  serious, 
must  not  cause  any  cessation  of  supply  to  the  others.  A 
review,  therefore,  of  the  high-tension  section  of  switchgear  will 
not  be  complete  without  an  explanation  as  to  the  method  of 
connecting  the  colliery  sub-station  on  to  the  cable  network. 
Fig.  6  is  a  diagrammatic  bird"s-eve  view  of  a  power  transmis- 
sion scheme,  one  feature  of  the  high  tension  and  extra  high- 
tension  network  being  to  ensure  against  the  isolation  of  any 
sub-station  due  to  a  fault  on  any  cable  forming  the  network. 
Assume,  for  example,  that  a  fault  occurs  at  F  between  Mary- 
pit  and  Longthon,  there  will  be  a  rush  of  current  through  the 
feeder  No.  3,  and  also  by  the  other  way  round  through  the 
overhead  feeder  from  Distington,  and  with  the  ordinary  over- 
load protective  devices  the  whole  ring  would  be  cut  off  from 
the  power  station.  Also,  in  such  cases,  reverse  current  relays 
are  useless  for  reasons  which  have  been  fully  discussed  else- 
where. 

The  system  adopted,  therefore,  to  give  efficient  protection 
is  that  now  known  as  the  "  Merz-Price  "  discriminating  system. 
This  consists  of  inserting  a  current  transformer  at  each  end  of 
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each  cable  lorniing  the  network.  The  seconilaries  of  these 
current  transformers  are  joined  by  pilot  cable  (.fee  diagram 
l''ig.  7),  and  connected  so  that,  under  normal  conditions  the 
E.M.F.  at  the  two  ends  balance  and  there  is  no  current  flowing 
in  the  pilot.  Should,  however,  a  fault  occur  within  the  pro- 
tected sphere  the  e(|uilibrium  i.s  upset  at  once,  current  Hows  in 
the  pilot  and  indirectly  opens  the  switches  at  both  ends.  For 
example,  referring  to  the  diagrams,  with  a  fault  between 
Longthon  and  Marvpit.  tlieclirection  of  the  current  at  tin'  respec- 
tive ends  is  opposite,  and  therefore  current  will  How  in  the  pilot 
and  trip  the  relays  at  these  sub-stations  which  in  turn  open  the 
switches  at  each  end  <  f  the  faulty  cable  instantaneously.  Con- 
sider now  what  hap])ens  between  Mar\|iit  and  Distington:  there 
is  a  momentary  excess  current  through  the  overhead  line,  but 
it  is  e((ual  in  amplitude,  ])hase,  and  directions  at  both  end.  that 
is  the  balance  in  the  pilot  is  maintaini'd  and.  therefore,  the 
relays  dd  ncit  trip  and  there  is  no  interruption.  Thanl<s  also 
tn  IJM'  instantaneous  action,  the  faidt  does  not  hang  on  long 
ejiongh  1(1  allow  the  pressuri"  to  fall  and  so  even  the  synchronis- 
ing machines  at  Distington  remain  in  step.  The  rapidity  in 
action  is  aceom|>lished  bv  decreasing  th<'  lag  of  the  sevi-ral  com- 
ponents which  ipperate  when  a  fault  occurs.  Now.  with  this 
systiMU  the  only  compcuients  are  the  relays  (lifting  an  arma- 
ture about  one  sixteenth  of  an  inch),  and  the  mechanical  ])arts 
of  the  switch  which  are  to  move  in  oriler  to  open  the  circuit. 
The  formi'r  occupii's  such  a   ?nniiile  interval  nl   linte  I  hat    it 
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Type 


Immersed 
Controllers. 


PATENTED. 


o 

o 
o 


This  type  of  Coiitrollcr  is  specially  disiffiu'd  for  use  with 
Haulage  Gears,  &c..  in  Coal  Mines'  and  similar  situations, 
where  an  accumulation  of  Gases  may  lead  to  disastrous  results. 
The  barrel  of  the  Controller,  which  is  of  the  usual  Tramway- 
type,  isassembled  in  a  cast-iron  case, which  is  then  completely 
filled  with  insulating  oil. 

To  facilitate  inspection  all  the  working  parts  are  assembled 

on  the  lid,  which  is  designed  to  swing  back,  thus  disclosing  ■^ 

complete  interior,  yv 

The  operating  gear  is  of  the  vertical  lever    type,  and  is  so  jC 

arranged  that  the  direction  of  the  motion  of  the  load  is  indi-  V" 

cated  by  that  of  the  lever,  -^ 

The  gear  is  so  locked  that  it  is  impossible  to  open  the  Con-  <^ 

troller  e.Ncept  when  in  the  '■  off "  position.  X 

<> 
o 
■o 
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Full  Particulars  and  Prices  on  Application. 

The  ELECTRIC  &  ORDNANCE 
ACCESSORIES  CO.,  Ltd., 

CHESTON    ROAD,     ASTON, 
BIRMINGHAM. 
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"MEASUREMENT     is  the  first  essential  for  Economy,  in  anything 
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STEAIVI   CONSUWIPTION." 
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£ea*'  Recorder 


A    FEW    POINTS    ABOUT    IT- 


A  New  Instrument  which  measures  the  flow  of  water  through 

a   sharp-cdt;ed    V   Notch,  and  is   specially  well  adapted  for 

Measuring  theAir-Pump  Discharges  from  Surface-condensing 

Engines  or  Steam  Turbines  at 

Electric  Power  Stations. 
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1.  It  is  Accurate. 

2  The  Accuracy  never  varies. 

3.  The  steam  being  used  per  kw  hour  can  be  seen  at  a  glance  any  time. 

4.  There  is  practically  no  Wear  or  Tear. 

5.  The  first  cost  is  the  last. 

Although  only  recently  introduced,  this  RECORDER  is  already  an  Established  Success,  and  is  in  use,  or  on 
order,  for  some  of  the  largest  Electric  flower  Stations  in  the  Kingdom. 


FOR  FULL  PARTICVLAHS,  PRICES,  «c.,  write  tos- 

EcoRomc  MircHESTER     J-  E.  LEA,  B,so  M .  Mech  E.  28,  Deansgate,  MANCHESTER. 

ononononononononononononono  n  onononononononononononono 


Telephone- 

504.0. 


n 
o 
n 
o 
n 
o 
n 
o 
n 
o 
n 
o 
n 
o 
n 
o 
n 

o 

6 

n 
o 
n 
o 
n 
o 
n 
o 

g 

n 
o 

n 
o 

n 
o 

n 


86 


"  THE  electrician:'— MINING  ISSUE. 


July  10,  1908. 


|l 


may  be  almost  neglected  and  so  the  lag  is  really  dependent 
upon  the  time  taken  by  the  switch  in  opening  circuit.  A  switch 
(as  mounted  on  the  switchgear  in  Figs.  8  and  9),  used  exten- 
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sivc'ly  in  the  NortiiunilicrlniKJ  iind  I)iirliiini  nrcn.  was  tested 
and  proved  to  operate  in  about  one-tcntii  of  a  second,  this 
being  the  interval  between  the  action  of  the  relav  and  the  com- 


plete interruption  of  the  current.  When  compared  on  the 
same  basis  at  the  same  time  with  several  other  well-known 
switches  in  common  use,  this  was  found  to  be  at  least  one-half, 
and  in  some  cases  one  quarter,  of  the  time  occupied  by  other 
designs.  The  quickness  of  action  is  of  primary  importance  in 
clearing  a  fault,  as  thereby  the  amount  of  current  taken  by  a 
fault  is  limited  as  also  is  the  drop  in  voltage,  and  upon  this 
depends  the  continuance  of  the  supply  throughout.  On  this 
reasoning  devices  which  introduce  intentional  time  elements  into 
their  action  are  to  be  avoided  wherever  possible.  At  the  same 
time  it  is  admitted  that  the  Merz-Price  system  involves  the 
cost  of  a  pilot  cable  and  on'existing  mains  ;  this  is  a  difficulty. 
On  existing  systems  it  is,  therefore,  a  momentous  matter  for 
the  supply  undertaking  to  decide  whether  the  cost  of  the  pilot 
is  justified  by  the  advantages  to  the  derived  therefrom,  but 
there  is  not  so  much  doubt  when  laying  a  new  network,  because 
the  system  makes  ring  mains  possible  and  so  effects  a  great 
saving  in  the  initial  cost  of  the  mains,  which  more  than  com- 
pensates for  the  cost  of  the  pilot. 

The  other  problem  is  to  cut  off  a  fault  on  one  consumers' 
premises  without  interference  with  the  others.  Fig.  7  shows 
diagrams  of  two  kinds  of  colliery  sub-stations,  one  for  stepping 
down,  and  the  other  taking  the  supply  directly  into  the  pit  to 
step  down  sub-station  or  high-tension  motors  at  the  pit 
bottom.  A  fault  occurring  on  the  static  transformer  will  be 
cleared  by  the  same  system  as  described  for  feeder  protec- 
tion ;  a  fault  on  the  secondary  'bus-bars  will  be  cleared  by  the 
pilot  fuses  at  F.  There  will  be  a  slight  time  lag  on  these,  but 
the  choking  effects  of  the  static  transformer  between  the  fault 
and  the  high-tension  network  limits  the  fault  current  and  so 
avoids  external  disturbance.  The  colliery  low-tension  feeders 
can  also  be  protected  with  time  limit  overload  and  as  these 
are  likely  to  be  set  for  a  much  lower  rating,  they  are  fairly 
safe  to  trip  out  before  the  two  transformer  switches  which 
are  in  parallel,  but  if  not  (as  a  remote  contingeiicv  this  may 
happen  with  a  very  bad  short  close  up  to  the  switchgear),  the 
whole  pit  will  be  isolated,  but,  thanks  to  the  main  feeder  pro- 
tection, it  will  only  inconvenience  the  consumer  on  whose  pre- 
mises the  fault  has  occurred. 

Taking  the  second  sub-station,  the  high-ten.sion  leads  which 
are  taken  directly  down  the  pit  cannot  be  (with  safety  to  the 
rest  of  the  system)  protected  by  over-load  devices,  but  there 
is  no  reason  why  they  should  not  be  protected  bj-  the  discrim- 
inating system,  the  pilot  cable  being  taken  down  the  shaft  by 
the  side  of  the  main  cable.  In  this  instance  the  current  trans- 
formers and  relay  are  made  to  protect  both  the  cable  and  the 
static  transformer  and  would  be  connected  as  shown  in  the 
diagram. 

Switchgear  Constrihtiox. 

Turning  now  to  the  detailed  construction  it  would  not  be 
possible  here  to  give  a  resiinir  of  the  many  types  employed  in 
collieries.     On    some   an    attempt    has   l)een   made   to   olitain 
seeuritv.  and  with  others  it  is  evident  that  the  essence  of  their 
existence  is  cheapness  in  first  cost.     It  re(|uires  tinu»  to  show 
which  type  of  design  will  survive,  hut,  unfortunately  for  stand- 
ardisation, we  have  too  many  authorities  acting  on  diverse 
lines  instead  of  taking  a  standard  course,  and  .so  each  job  that 
comes  along  affords  scope  for  the  several  minds  engaged  thereon 
to  attem])t  something  fresh,  having  fixed  upon  .some  spi'cific 
featun's   which   ])Ut  other  considerations  in   the   background. 
Thus,  as  time  goes  on.  the  fashions  in  designs  are  iilown  about 
bv  the  demand,  aiid  hundreds,  even  thou.sands,  of  ideas  are 
developed.     There   are   at    jtresent    employed    in    dozens,   one 
might  almost  say  hundreds  of  draughtsmen  and  others  occupied 
in  scheming  out  new  designs  and  estimates  for  switch 
work,  not  to  mention  many  ingenious  thinkers  outside 
drawing    offices    and    switchgear    nniimfaeturing    con- 
cerns,   who    <lireet    their    thoughts   to  this  apparently 
lie  Hubject.     Of  the  thousands  of  id(>as  put  on   to   paper 
a  very  small  perei'iitiige  sinvives  and    then,  having  gone 
through    the    expensive 
facture,   many  of  them 
unforeseen  defect,  or  be< 
work  at  a  lower  cost. 
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|)roeess  of  develo|)ment  and  manu- 
tizzle  out  of  ])raetice  throujih  .some 
uisc  Monu'thing  else  is  found  io  do  the 
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Hodei; 


Illuminated  Dial  Voltmeter. 


Ttlegranis— 

••  PIVOTKD  LONDON". 

Telephone — 

2029  HOI.BORX. 


Hodel  45.     Portable  Voltmeter  for  Ordinary  Testin;;  Work. 


Weston    Electrical    Instrument    Co., 

LONDON    OFFICE    AND    LABORATORY : 

Audrey  House,    Ely   Place,    Holborn,    London,   E.G. 
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However,  it  may  be  safely  said  iu  future  that  the  pre- 
dominating factors  will  first  be  the  rules  and  regulations 
enforced  bv  the  Board  of  Trade,  the  Home  Office,  fire  insurance 
companie.s.  &c.,  and  secondly  the  amount  of  power  behind  the 
switchgear  and  the  resistance  of  the  cable  between  the  sub- 
station and  the  source  of  power,  or,  in  other  words,  the  measure 
of  the  explosive  effect  occasioned  by  the  switchgear  operating 
under  fault  conditions. 

Briefly  the  switchgear  requirements  may  be  stated  as  fol- 
lows : — 

1.  Accidental  contact  with  metal  whilst  alive  must  be  im- 
ossible. 
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Fif;.  }<. — Keyrolle  E.H.T.  Ironclad  .Sib-statiu^  Switchgear. 

'2.  The  insulation  must  at  all  times  withstand  the  impressed 
pressure,  whether  under  normal  or  abnormal  conditions 
-J^3.  The  design  should  not  allow  dust,  dirt,  moisture,  or  vermin 
to  diminish  the  insulation. 

4.  Fire  risks  must  be  reduced  to  a  mininnini. 

.5.  There  should  be  a  minimum  amount  of  cleaningjne?essary 
to  maintain  the  gear  in  a  good  condition. 


9.  Automatic  protection  to  be  included  which  will  isolate 
the  faulty  section  without  interference  with  healthy  sections. 

10.  The  construction  to  be  mechanically  strong  in  order  to 
resist  rough  usage  and  accidental  impact. 

11.  The  switches  must  be  capable  of  breaking,  without  dis- 
turbance to  other  parts,  the  maximum  power  which  mav  instan- 
taneously pass  through  the  switch  when  acting  under  the  worst 
fault  conditions. 

12.  The  simplest  construction  is  required  consistent  with 
economy  in  operation  and  low  maintenance  costs,  and  the  cost 
of  building  work  consequential  to  the  gear  must  be  a  minimum. 

Figs.  8  and  9  show  designs  manufactured  by  the  writer's 
company  to  comply  with  the  foregoing  conditions,  and.  inci- 
dentally, this  is  the  type  of  gear  which  has  been  used,  to  a  large 
extent,  in  the  districts  before  mentioned.     The  former  illus-  ' 
tration  is  from  a  photograph  of  a  three-phase  6,000  volt  switch- 
gear  with  two  incoming  feeder  panels  (to  the  left)  and  three 
static  transformer  panels  (to  the  right).     It  consists  of  a  com- 
plete set  of  iron  castings  which  very  thoroughly  enclose  the 
whole  of  the  conductors,  and  also  the  insulators.      The  'bus 
bars  and  transformers  are  sealed  in  insulating  compound.     The 
oil  break  switches  are  mounted  on  rollers  and  can  be  quickly 
withdrawn  (this  being  only  a  "  one  man  job  '').     In  the  event 
of  a  switch  being  withdrawn,  the  orifices  on  the  fixed  part  of 
the  gear  are  automatically  closed  up  by  iron  doors  which  may 
be  jjadlocked  off,  thus  effectually  preventing  the  switch  from 
being  pushed  home  again  at  a  time  when  men  may  be  engaged 


FEEDERS 


In:.  !i, ||ii:m   wri  Ml  HUM  I'liKssria;  Iiimnc  i.ah  Si  m-mathin  Swnc  ii- 

OKAU. 

().  Farts  re(|uiring  inspection  and  cleaning  must  l)i"  readily 
an<l  ab.sointi'ly  detached  from  the  gear  to  enable  such  operati(ni 
to  b;-  carried  out  with  safety. 

7.  The  sectional  area  of  conductors  must  be  such  as  Ik  carry 
without  deterioration  the  maximum  overload  to  which  they  arc 
liable. 

8.  Moving  part.H,  such  as  .switch  mechanism  must  be  situated 
where  it  can  be  ob8erve<l,  and  chance  of  switches  sticking  must 
be  reduced  to  a  minimum. 


G  D..  Grouud  Detector,  w.,  Synchroseope  P.T.,  Potential  Trausfonner 
C.T.,  Current  Transfoniier.  F.B  .  Fuse  Bo.\.  W.,  Wattmeter.  A.,  .\iiimeter. 
M.V.,  Machine  Voltmeter.  B.B.V.,  ■Bus  Bar  Voltmeter.  T.C.  Tip  Coil. 
E.V.,  E.xciter  Voltmeter.  E.A  ,  E.xciter  Ammeter.  F.,  l-iise.  1\^.,  Volimet«r 
Fuse. 
Fk;.   10. — Di.Ac.RAM  OF  Connections,  Sixcle-i-hase  shown  for  ,Sim- 

rl.K  ITY. 

on  the  line.  The  main  iibjecf  in  the  constriu'tion  has  been  to 
fulfil  the  ideal  for  such  conditions  as  collier\-  working.'either 
above  or  below  ground. 

The  cleaning  factor  is  of  great  importance  because  one  of  the 
most  common  occasions  for  accidents  is  during  cleaning  opera- 
tion, and  sectionalising  for  cleaning  makes  the  general  lav  out 
of  the  gear  more  complicated  and  costly.  In  this  respect  the 
tyjje  of  ironclad  gear  described  above  is  of  great  value  and  it 
would  be  an  oversight  not  to  take  such  points  into  account 
when  considering  the  initial  cost  of  switchgear. 

Tliesec  )nd  illustration  is  of  a  high-tension  and  medium  jires- 
sure  switchgear  toct)rres|)oiid.  and  it  emiiodiesthe  same  geiu'ral 
leatur(>s  except  that  the  "bus-bars  are  not  sealed  in  compound, 
it  will  be  noted,  however,  that  the  whole  set  of  connections 
are  securely  covered  from  the  poinl  ulinr  the  cables  enter  the 
transformiT  ))anels  at  the  distant  end  to  the  cable  glands  seal- 
ing the  ends  of  the  outgoing  feeder  panels  which  are  to  the  right 
of  the  summation  wattmeter  panel.  It  will  al.so  be  noted  that 
neither  the  extra  high  tension  or  medium  pressure  gear  ne  d8 
anv  special  building  or  coiu'rete  work,  ami,  hiving  no  expt).sed 
connections,  there  is  no  occasion  for  a  jiassage  way  behind  ; 
considerable  eroiminv  in  Iniildiiig  and  space  occupied  is  thus 
efTected. 

II igh-lcnsion  Inslnllntinn. —  Pressures  which  exceed  fiOO  volts 
but  cannot  exceed  .■5,(MM)  volts  between  any  two  conductors  or 
betw.  en  anv  one  conductor  and  earth  are  deemed  high  fiuision 
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NEW  BROTHERTON  TUBE  CO.,  LTD., 

COMMERCIAL    ROAD,   WOLVERHAMPTON. 
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SOL/D  =  DRA  WN     STEEL     CONDUITS  8 


With  Patent  WATER-TIGHT  INSPECTION   FITTINGS,  insuring  perfect  Water-tight 
system  and  absolute  electrical  continuity,  A  SPECIALITY.     ----- 


Also  TUBES    and    FITTINGS   for 
ENQINE     PIPINO 


Gas,  Water   and    Steam  purposes. 
A     SPECIALITY. 


AA/AA/AA/AA/AA/AA/AA^aA^aA/AA/AA/AA/AA/AA/AA^aA/AAtAA^AA/AA/AA/AA^aA/AA/AA/AA/AA/A^ 


LARGE    STOCKS    KEPT    AT 


66,Victoria  Street  and  Bennett's  Yard,  Marshain  Street, 

Westminster,  S  W. 
24a,  High  Street,  Manchester. 
IQSa,  St.  Vincent  Street,  Glasgow. 


2,  Colhngwood  Street,  Newcastle-on-Tyne. 
24,  Herbert  Place,  Dublin. 

43a,  High  Street,  Belfast. 

3,  Arcade  Chambers,  St.  John's  Square,  Cardiff. 


o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 


CRESCENT  COAL  CUTT€RS. 


These  Machines  are  made  in  various  tyjies  to  suit  the  conditions  in  dilTcrent  mines.     They  are  strong,  substantial    and. 
will  do  their  work  year  in  and  year  out  without  any  trouble.    Colliery  Managers  are  invited  to  come  and  see  them  at  work. 


Sole  Makers 


Catalogue,  giving  full  particulars,  will  be  sent  on   receipt  oT  application. 

A.  HIRST  &  SON,  LTD.,  Victoria  Road,  Dewsbury.. 


Telephone  :  286.      Teipamms  :  HIRST,  electrician.  Dewabury. 
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by  the  special  Home  Office  Rules  for  the  Installation  and  Use 
of  Electricity  in  Mines.  Three  phase,  2,750  volt,  between 
phases,  appearing  under  that  heading,  is  a  convenient  system, 
and  has  been  adopted  in  several  mines  in  the  North  of  England 
and  Wales,  both  for  private  installations  and  for  collieries 
taking  bulk  supply.  Figs.  10,  11,  and  12  illustrate  an  instance 
of  a  main  generator  switchboard  for  the  former  and  similar 
constructed  gear  may  be  used  for  main  distributing  centres. 
According  to  the  regulations,  this  system  allows  the  larger 
motors  in  the  mines,  such  as  are  required  for  pumping,  haulage, 
&c.,  to  be  supplied  direct,  and  step-down  transformers  can  be 
installed  in  the  pit  for  the  supply  of  low  or  medium  pressure 
for  other  purposes.     The  switchgear  required  in  connection 


CEKEfWTOli      EXCITER     CEilERATIlR  SUMMATION      """"ER         FEEDER         FEEDER 

NO.  I  HO.  2  n.  -, 

Fig.   11. — Front  ELEV.iTioN. 


with  the  motors  exceeding  lU  b.h.p.  in  a  machine  room  under- 
giound,  must  be  provided  with  a  switch  and  ammeter  fixed 
near  to  the  motor,  and  must  be  capable  of  protecting  the  motor 
and  its  starting  switch.  These  are  not  fixed  in  gaseous  positions, 
and  so  very  perfect  tight  joints  are  not  essential,  but  they 
should  be  sufficiently  enclosed  to  keep  out  dirt  and  vermin, 
and  must  also  be  locked  to  avoid  the  human  element  risks.  A 
pan  1  to  comply  with  these  conditions  is  .shown  in  Fitr.  13. 
This  panel  is  also  provided  with  a  small  lighting  transformer 
for  the  purpo  e  of  lighting  the  room,  and  the  lamps  indicating 
that  the  panel  is  alive.  It  has  been  called  a  "■  wall  type  panel  " 
the  fitlc  describing  its  method  of  support. 


FlO.    12. — SiDK    El.KVATIO.V. 

Starting  and  controlling  devices  for  large  high-tension  induc- 
tion motors  are  vcrydilTicult  todi'ai  with.  Heavy  curr.  tiI  rushes 
and  prc.s.surc  rises  occasioned  by  the  repeated  switcliing  opera- 
tions impo.sc  a  .evere  strain  niioii  apparatus,  and  call  for 
scrutinoiiH  attention  to  details  in  mechanical  construction  and 
insulation.  Lit|iii(i  resistances  arc  used  to  a  large  e.xtent  on 
account  of  the  low  cost  when  compared  with  a  metallic  resist- 
ance or  cliokc  coils.  Hut  even  the  best  li(|uid  resistances  are 
Homewhat  risky  and  diflicult  to  maintain  ;  the  ri.sk  of  leakage, 
the  evaporation  of  the  water,  and  corrosion  occasioned  by  the 
s.alt,  all  tend  to  deterioration  and  trouble.  The  grid  resistance, 
lis  shown  in  Fig.  14,  providcl  it  is  well  made  and  not  over- 
loaded, is  a  more  .serviceable  form  of  resistance  for  dealing  with 
large  currents.  Special  care  has  to  be  given  to  the  nii.xture 
gf  the  metal,  and  cast  metal  grid  resistances  cannot  compare 


latt^^ 


in  first  cost  with  the  liquid  resistance,  and  when  the  .„„,^i 
practically  saves  the  cost  of  the  controlling  rheostat,  the  uset 
must  have  some  very  decisive  local  objection  to  the  use  oi 
liquids  before  he  will  entertain  the  use  of  metallic  resistances. 
However,  there  are  many  undoubted  advantages  to  be  derived 
from  the  use  of  the  latter  and.  therefore,  the  type  shown  in 
Fig.  1.5  will  be  of  interest.  This  consists  of  a  multiplying 
rheostat  with  connections  for  regulating  a  resistance  in  the 
rotor  circuit,  the  drum  and  contacts  are  completely  immersed 


Fig.    13. — High-Pkessire  Motor  Panel  with  Three-phase  Arxo- 

3IATIC  Switch. 

in  an  oil  tank  on  the  right  side  of  the  frame,  the  other  tank 
surrounds  the  high-tension  oil-break  switch  which  is  interlocked 
with  the  drum,  and  the  whole  is  operated  by  motion  of  the  hand 
wheel.  The  controller  is  arranged  for  reversing  the  motor  and 
for  speed  regulation  in  either  direction,  this  being  effected  by 
merely  turning  the  wheel  in  the  clock-wise  or  anticlock-wise 
direction. 

Enclosure  of  Switchgear. — Protection  against  explosions  on 
switching  apparatus  used  in  very  fiery  places  has  been  met  by 
ventilating  the  closed  boxes  by  a  form  of  louvre  made  of  sheet- 
iron  strips  placed  one  above  the  other  with  a  small  air  space  in 
between.  This  arrangement,  however,  is  more  serviceable  for 
the  ventilation  of  motors  than  switchgear,  the  narrow  space 
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would  let  in  a  certain  amount  of  dust  ant 
would  necessitate  the  removal  of  the  lot 
are  that  this  wouhl.  in  some  cases,  be  ne 
cases  there  would  be  the  risk  of  accidi'ut 
processes.  .Also  layers  of  jx-rforaled  she» 
the  Davy  lamp  principle,  but  the  adv; 
from  either  of  these  is  soinewlial    ilniilil 
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Westinghouse  high-tension  underground 
switchboard,  Powell-Duf  ryn  Coal  Co. 


Westioghouse  100-h.p.  a.-c.  motor  driving  haulage  gear, 
Skinningrove  Iron  Co. 


WESTINGHOUSE 
apparatus  secures 
absolute  reliability, 
minimum  attention,  com' 
plete  control,  greater 
economy  and  higher  effi' 
ciency. 

We  undertake  com- 
plete  installations,  in' 
eluding  generating  plant, 
motors  for  operations  of 
every  description,  electric 
locomotives  and  all  classes 
of  switchgear. 

Write,  stating  your 
requirements. 


Westinghouse  a.-c.  generators,  South  Wales  E.P.  Co. 
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devices  have  rubber,  felt  or  rope  joints  on  doors.  &c.  These 
may  be  called  gas-tight,  but  the  term  is  open  to  question  as. 
though  a  good  explosion  proof  joint  may  be  made  in  the  first 
instance,  it  cannot  be  maintained  for  all  times,  and  in  the  case  of 
boxes  often  opened  the  best  of  rubber  or  packed  joints  arelikelv 
at  some  time  to  be  no  better  than  a  plain  metal  to  metal  surface 
contact.  It  is  imperative,  however,  that  the  design  should  not 
allow  water  to  drip  from  above  or  dust  to  get  inside.     It  is 


*=^ 
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Fig.    15. — High-presscre   Controller  for   Large   Haulages,    &c., 
Ironclad  and  Oil  Break. 

an  open  cjuestion  as  to  what  is  actually  necessary  to  avoid 
danger  due  to  explosion  of  gases.  But  it  is  certain  that  men 
cannot  work  in  places  where  the  condition  of  the  air  is  such  as 
would  cause  an  explosion  in  the  event  of  a  flame  proceeding 
from  a  switch  box,  and  to  make  everything  absolutelv  pressure 
tight  and  to  in.sure  that  the  joints  would  be  always  so  would 


lU^B 


er? 


enable  the^circuit  to  be  broken  satisfactorily  and  without  buj_ 
ing  or  serious  arcing  when  acting  under  the  worst  conditions, 
A  standard  reference  to  clearly  discriminate  the  meaning  of 
the  several  terms  in  general  use  such  as  protected,  semi- 
enclosed,  water-tight,  gas-tight,  flame-proof,  totally-enclosedj, 
explosion-proof,  &c.,  used  would  be  very  useful. 

Earthing  and  Gate-end  Boxes. — The  earthing  of  coal  cutten, 
is  one  of  the  serious  difficulties  coal  mining  engineers  have  to 
face  at  the  present  time.     There  are  many  mining  installation* 
which  have  no  proper  earth  connections  to  the  cases  of   thdl 
motors  or  switchgear,  and  so  in  the  event  of  a  fault  occurring 
within  such  apparatus,  the  case  is  alive  and  persons  touching 
it  are  subjected  to  shocks.     Fatal  accidents  have  been  recorded 
on  account  of  this  defect,  and  at  the  coal  face  the  danger  is 
specially  prominent.     Some  trailing  cables  are  used  without 
any  pretence  to  an  earth  connection,  in  other  cases  the  trailei- 
has  an  earth  wire  armouring  wound  on  the  outside.     Even  the 
latter  does  not  ensure  safety,  because  the  wire  is  very  liable  to 
be  severed  by  rough  usage  and  then  the  earth  circuit  is  incom- 
plete.    A  better  plan  is  to  have  the  ea  th  conductor  within  the 
trailer.     It  may  be  of  interest  to  colliery  engineers  to  know 
that  a  system  is  now  in  use  which  will  not  allow  the  gate-end 
switch  to  close  unless  the  earth  connection  is  complete,  this 
will  also  have  the  additional  advantage  that  the  gate-end 
switch  may  be  opened  by  operating  a  small  lever  attached  to- 
the  coal  cutter.     Also  the  switch  cannot  be  closed  unless  there 
is  voltage  and  it  will  open  automatically  in  the  event  of  the 
pressure  failing  for  any  reason.     Fig.  16  illustrates  a  gate-end 
switch  for  use  in  conjunction  with  this  system,  this  consisting 
of  a  time  limit  automatic  overload  switch  with  a  cast-iron  tank 
and  cover,  with  a  sealing  bell  on  the  one  side  for  an  armoured 
cable  and  a  socket  on  the  other  to  receive  a  plug  with  pilot 
leads  attached  to    the  trailer.      8uch    a   device   should  over 
come    the    objection    to    electric   motor-driven    coal   cutters 
which    has   been  so  serious  that  the   removal  of  the   electric 
motor    from  the  actual  coal  cutter  frame  has  in   some  places 
been  threatened. 

To  conclude  it  may  be  said  that  whilst  economy  in  first  cost 
of  switching  apparatus  is  a  powerful  factor,  at  the  same  time 
there  is  an  urgent  demand  for  safe  designs  and  the  trend  has 
for  some  years  called  for  accessories  well  made  and  completely 
ironclad.     We  now  see  before  us  the  same  possibility  in  the. 


Gland  and  Clips  for 
Arr.ioured  Cable 


Switch  in  Oil 


Control  Switcti  Handle 
Interlocked  with   Plug 
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Socket  and  Plug 


/ 
Trailing   Cable 


Overload  Coils 


Via.    Hi. -Cast-iucin    Catk-km)    H..\,    wmi    Ai  tomatic   Suit.  h. 
(Coiiti's'  design  for  use  with  Kislicr's  pMlinl   piotcitivc  sysleni). 


be  diiricult.  Then,  if  such  boxes  are  made  pressure  tight  tlii'\- 
are  in  danger  of  exploding  due  to  the  expansion  of  air  witliiii 
the  box  when  a  circuit  is  aiitoinaticallv  opened  as  bv  a  fuse 
when  acting  on  a  sliort  circuit.  It  wciuid  seem  that  the  main 
objects  slioiild  be  to  avoid  (lie  use  i)f  iiillainiiiabii'  inatrrial  and 
to  hove  coiniilete  eiiclosmc  (o  prevent  risks  of  shocks,  and  to 
])reveiit  deterioration  of  insulation  bv  kee|)iiig  out  dirt,  wil 
and  vermin  hikI  also  to  allow  sucli  rliMnuicc,   &c.,  inside  to 


ni.'iiii  switchgear.  and  .so  tlie  future  may  see  the  universal  adop- 
tion of  a  complete  and  continuotis  metallic  screening  from  the 
generator,  through  all  the  intermediate  switchgear,  trans- 
formers, etc..  to  till'  motors  and  so  the  conductors  throughout 
will  be  like  an  ideal  cable,  and  the  object  in  switchgear 
di'siyn  should  be  to  ciirrv  the  .simile  as  fur  as  it  is  possible  in 
onlrr  to  iiiaki'  I  he  switcligear  also  resemble  an  ideal  cable  in 
simplicity. 
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Some  Examples  of  Switchgear  for 


M 


ines. 


B       When  electrical  power  was  first  uJopted  for  colliery  work, 
H   the  pressures  eniplojed  wero  usually  very  low,  the  enyiueers 

■  being  content  to   transmit  current  at  low  pressure  over  con- 
B     siclcrable  distances,  with  the  consequently  extensive  losses  in 

■  the  transmission  cables,  rather  tiian   face  the  risk  of  trouble 
»       that  was  at  one  time  incidental  to  the  use  of  high  pressure. 

•-'oilier}-  engineers  are,  however,  now  being  slowly  but  surely 
convinced  of  the  fact  that  with  properly  designed  switchgear, 
and  with  the  recent  improvements  in  the  insulation  of  cables 
and  motors,  .V'c,  that  it  is  actually  easier  and  safer  to  handle 
comparatively  small  currents  at  higli  pressure  than  to  handle 
large  currents  at  low  pressure.  Besides  the  greater  facility  in 
handling,  the  first  cost  of  a  plant  of  any  magnitude  is  con- 
siderably less  and  the  los-!cs  of  transmission  reduced  almost  to 
nil  by  the  use  of  current  at  a  suitably  high  pressure. 


Hoisnix  Co.,  the  0,000  and  2,000  volt  boards  being  designed 
OM  the  cellular  system.  The  switchgear  and  apparatus  is  totally 
enclosed  in  cells  built  up  of  incombustible  moulded  stonework, 
tin  ap[)aratus  being  rigidly  fixed  in  the  interior  of  the  cells. 
Any  section  of  the  switchgear  can  be  entirely  cut  off  and  iso- 
la'cd  from  the  system  without  interfering  with  the  remainder, 
and  can  be  inspected,  cleaned  or  re])aired  without  danger. 

The  apparatus  is  not  covered  with  any  insulating  compound 
or  viscous  tluid,  but  is  perfectly  accessible,  and  all  parts  are 
easily  insfjectcd  and,  if  necessary,  leplaced  with  the  minimum 
of  inconvenience.  The  switches  used  for  making  and  breaking 
current  are  oil  immersed,  but  the  design  is  such  that  the  oil 
tank  can  be  readily  lowered  away  from  the  switch,  leaving  it 
exposed  for  inspection.  Fig.  2  shows  a  similar  switchboard 
suitable  for  a  pressure  of  3,000  volts  and  for  dealing  with 
2,000  kw.  This  board  was  installed  by  the  B.T.-H.  Co.  to  the 
order  of  the  Powell  Duffryn  Steam  Coal  Co.,  at  their  Tredegar 
Colliery,  and  is  also  of  the  cellular  type,  and  interlocking  de- 
vices are  provided  whereby  it  is  absolutely  impossible  for  any- 
one to  obtain  access  to  any  bare  metal  carrying  current  until 


Fig.  1.— H.T.   Switchboard   at    tue   Mirtjn   Colliery. 


An  excellent  example  of  a  colliery  equipped  according  to 
the  most  modern  eiigineering  practice  is  the  Murton  Colliery 
of  the  South  Iletton  Coal  Co.  Three-phase  current  at  0,000 
volts  pressure  is  brought  to  the  colliery  main  switchboard 
which  is  designed  to  deal  with  3,000  kw.  This  board  is  shown 
in  the  centre  of  Fig.  1.  The  current  is  transformed  down  to 
2,000  and  500  volts  respectively  by  means  of  transformers 
situated  in  the  basement  below  the  switch  room.  The  2,000 
volt  circuits  are  dealt  with  by  the  switchboard  shown  on  the 
right-hand  side  of  Fig.  1  and  the  500  volt  circuits  by  the 
switchboard  on  the  left-hand  side  of  the  illustration.  The 
larger  motors  for  haulages,  pumps  and  fans,  both  on  the  sur- 
face and  underground,  are  fed  direct  by  the  2,000  volt  circuits. 
The  smaller  motors  on  the  surface  are  fed  by  the  500  volt  cir- 
cuits.   The  switchboards  were  made  by  the  Bhitish  Thomson- 


the  current  is  completely  cut  ofTfrom  the  section  of  the  board 
which  it  is  desired  to  inspect,  clean  or  repair.  The  enormous 
advantage  of  being  able  to  carry  current  at  high  pressure  right 
up  to  the  motors  themselves  with  the  feeling  of  security  that 
has  been  proved  to  be  justified  in  the  U3e  of  tlie  type  of  switch- 
hoard  described  above  should  appeal  very  strongly  to  the 
colliery  engineer. 

Ill  considering  the  lay-out  of  a  mine  distributing  system  it 
must  not  be  forgotten  that  it  covers  a  very  extensive  area  and 
that  the  distribution  losses,  if  the  supply  voltage  be  low,  are 
lik  'ly  to  be  considerable.  As  a  set  off  against  this,  the  danger 
involved  by  the  use  of  high-tension  currcnts'must  be  taken 
into  account  and  to  make  their  employment  possible  very 
special  precautions  must  be  taken  throughout. 
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Tlie>  UxiON  Elei  TRU'  Co..  of  London,  have  made  a  speciality 
of  thi.s  clas.s  of  work,  and  in  Fig.  3  we  illustrate  one  of  their 
high-ten.sion  min^  distribntin  i  boards  suitable  for  erection  in 
a  mine  uallorv.     An  essential  feature  is  that  all  live  parts  are 


Fio.  2. — B.T.-H.    Shitchbo.\ri>   at   Thedegar   Colliery. 

t-tally  enclosed.  'I'lic  lower  case,  which  is  made  of  sheet  iron 
contains  th  ■  hiL'li -tension  'bus  bars  from  which  tappings 
!  re  taken  olT  trj  the  various  switch  fuses.  From  these  bars 
the  lighting  of  the  gallerv  and  the  board  itself  is  supplied 
througli  volt-.ige  transformers,  while  the  ammeters  are  con- 
nected in  the  usual  wav  through  current  transformers  fi.\ed  on 
the  appropriate  circuits  '{"he  switch  fuses  are  of  the  oil-bath 
type.  'I'o  render  the  'bus  Ijars  (U^ad  for  ])i'ri()dical  iiLspection 
and  cleaning,  an  isolating  switch  is  fi.vcd  in  the  lower  case 
and  interlocked  with  the  doors  in  such  a  manner  that  it  must 
first  be  pulled  out  before  the  door.s  can  be  opened.  Also, 
these  doors  must  lie  closed  before  the  'bus  bars  can  be  again 
connected  to  the  systi  m. 

.\nother  s])ecialitv  su|i|]lii'(l  Ij\'  the  I  iiii>n  h;i((iric  Co.  is  an 
arrangement  for  regnlatinji  tlic  cm  irni  in  t  hi'sliuntcoilsof  gene- 
rators working  in  parallel.  This  mIIhws  eiu-li  rec.'nlati)i'.  or  any 
liumber  of  regulators. to  Ijr  ii|MT;iti'(l  Ir-oin  one  crnfr.!!  jMisition. 

This  arrani;cnient  is  easily  adajited  for  hand  workini;- 
The  centre  wheel  is  the  "  nnister,"  and  the  se|)arate  regulator 
shafts  can  be  locked  with  it  hy  turnine  tin'  small  lever  which 
is  arrangeil  in  the  centre  of  each  individual  regulator  hand 
wheel  through  an  anf;le  of  18(1  deg. 

The  arrangement  for  antotniitir  control  which  is  shown  in 
Fig.  4  is  not  e.ssenliiillv  ilitli-renl  Ikhh  iIkiI  descrii)ed  above. 
A  small  series  wound  motor  is  conmcled  to  the  main  shift 
thrfiiieh  suitable  ^'ca ring,  its  control,  and,  theieforc.  I  hat  of  the 
field  regnlalors.  bein;;  efTected  in  the  following  mniiner.  ,\ 
Hpecial  f(Hin  of  contai  I  voltnn-ter  is  .so  connecti'd  that  any 
\ariHtion  in  the  line  incssure  causes  the  circuits  Ihioueh  the 


relays  to'  be  made  or  broken  {see  Fig.  5).  ff  the  pressure  of 
the  circuit  rises,  the  voltmeter  completes  the  circuit  through 
the  relay  )\.  This  closes  the  solenoid  switch  e^  and  thus 
the  motor  circuit.  If  the  line  voltage  drops  connection  is 
made  through  r.,  and  e.^,  and  the  motor 
revolves  in  the  opposite  direction.  The 
lamps  connected  across  Cj  and  c,  are  for 
the  purposes  of  absorbing  the  current  in- 
duced when  the  field  circuit  is  broken, 
and,  to  prevent  damage  to  the  appara- 
tus, contacts  are  also  fixed  and  con- 
nected to  a  solenoid  switch  (r,).  Should 
the  regulator  arm  inadvertently,  or 
otherwise,  be  moved  beyond  the  end 
contact  the  motor  circuit  is  broken  by 
means  of  this  switch.  The  motor 
drives  the  main  shaft  through  a  claw 
coupling,  and  can  be  thrown  out  of  gear 
liy  a  small  lever  fLsed  on  the  front  of  the 
board,  thus  allowing  regulation  to  be 
effected  by  hand  if  need  be. 

The  provision  of  some  tvpe  of  auto- 
matic regulator  is  almost  a  necessity  in 
a  mine  generating  station.  Its  advan- 
t.;ges  are  obvious,  for  it  does  away  with 
constant  attendance  on  the  board,  and 
allows  a  much  better  voltage  regula- 
tion to  be  obtained,  as  the  continually 
varying  load  makes  an  efficient  and 
exact  hand  regulation  extremely  diffi- 
cult. The  arrangements  above  described 
allow  a  constant  ratio  of  excitation  to 
be  maintained  automatically.  For  in- 
stance, when  two  machines  of  different 
outputs  are  working  in  parallel,  we 
understand  that  there  is  no  chance  of 
the  smaller  taking  more  than  its  share 
of  the  load  while  at  the  same  time  regu- 
lation can  be  efTected  in  accordance 
with  power  requirements. 

.\nother      arrangement     allows      the 
pressure  across  the   armature  terminals 
to  be  kept   constant.     Th  •  apparatus, 
which    is    applicable     to     both     direct 
and  alternating  currents,  consists  essen- 
tially, as    shown    in    Fig.     6,    of  a    solenoid,    to     the    core 
of    which     is    attached    a    trough     of    insulating     material 
containing    mercurv.       The    ends    of     the    les'stance    spirals 
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are  fixed  alwvo  this  tioujili  in  such  :i  luaiuior  that  as  it 
moves  down  or  up  more  or  less  of  the  spirals  are  placed  in 
circuit.  This  solenoid  is  fitted  with  a  danipinji  device  for  the 
purpose  of  preventing  excessive  oscillation,  and  the  sensitive- 
ness of  this  arrangement  may  lie  altered  by  filling  the  dashpot 
with  "Ivccrine  more  or  less  diluted  with  water.  The  stability 
of  the  movement  can  be  changed  by  alterinj;  the  ])osition  of  the 
weight  on  the  lever  seen  near  tlie  top  of  the  figure. 


boxes.  The  Electrk  ai,  Co.,  of  London,  liaxe  niadr  a  wide 
study  of  this  subject  and  have  produced  some  very  interesting 
apparatus  specially  designed  for  this  work. 

The  types  described  below  are  the  outcome  of  long  experi- 
ence, and  special  stress  has  been  laid  on  the  compactness  of 
all  the  switch  arrangements,  the  small  types  being  contaiiifd 
in  cast-iron  boxes,  while  those  of  large  size  are  fi.xed  in  chambers 
made  up  of  sheet  and  angle  iron.     Xn  interesting  point  about 


Fio.  4. — Diagram  of  Uniox  Electric  Co.'s  Arrangement  for  the  Actom.itic 
Control  of  Generators, 


Fig,  (),- 


-The  Union  Electric  (.'o.s  Control 

Rh  El  I.STAT. 


The  operation  of  this  switch  is  as  follows  :  When  the  pres- 
sure falls  the  magnetic  pulls  naturally  become  less,  and  the 
balance  weight  is  enabled  to  lift  the  core.  This  short 
circuits  more  resistance  spirals,  thereby  decreasing  the  external 
resistance  and  raising  the  pressure  to  its  normal  value.  Any 
further  motion  of  the  lever  is  checked  by  the  increasing  strength 
of  the  m-gnetic  pull. 


Automatic 
Relay  Switches 


Hign    Tension 
Bus  Bars 


this  switchgear  is  that  it  is  impossible  to  operate  it  with  the 
door  of  the  case  open.  And  at  the  same  time  fuses  can  be 
changed  or  the  switches  repaired  without  danger  to  the  attend- 
ant so  long  as  the  door  is  open. 

A  typical  switchboard  for  mining  work  contains  five  panels 
fitted  with  these  switches,  adapted  in  this  case  for  three- 
phase  working.  The  switch  box  consists  of  a  strong  wrought  iron 
case  containing  the  necessary  switchgear  fuses  and  ammeters. 
This  presents  great  advantages,  especially  in  mining  work,  over 
more  open  equipment.  These  switch  boxes  can  also  be  used 
in  other  places  than  mines  where  sparkless  operation  is  especi- 
ally desirable,  and  they  are  further  made  watertight  so  that 
their  employment  in  the  open  is  also  possible.  These  switches 
are  constructed  in  several  standard  sizes  up  to  a  capacity  of 
200  amperes  at  7,500  volts.  These  extra  high-tension  switches 
consist  of  a  three-pole  remote-controlled  oil  switch  and    fuse 


Fio,  5. —  Diagram  dk  U.mon  Electric  Co,"s  .\ito.matu'  Control  Gear 


Work, 


The  atmosphere  of  a  mine  cannot,  by  the  widest  stretch  of 
the  imagination,  be  considered  an  ideal  one  for  the  operation 
of  high-tension  switches,  and  it  therefore  behoves  manu- 
facturers of  this  equipment  to  take  all  precautions  against  the 
entry  of  firedamp,  moisture  and  vermin  into  the  containing 


contacts  together  with  the  necessary  terminals.  As  will  be 
seen  (Fig.  7)  its  design  is  very  compact,  thus  making  it 
specially  suitable  for  use  in  mines.  The  cables  are  led  in  at 
the^bottom  of  the  case,  a  gas  and  water-tight  joint  beiny  made 
at  the  glands. 


96 


THE  electkician:'~mining  issue. 


July  10,  1908, 


As  is  well  known,  theBRiTiSH  WestiN(;house  Compan  v  have 
for  some  years  been  devoting  a  considerable  amount  of  time  and 
money  to  the  development  of  switch  and  control  gear  of  all  kinds 
to  cope  with  the  exacting  conditions  met  with  in  industrial  and, 
sepecially,  mining  work.  In  our  Industrial  Supplement,  Dec. 
13,  1907,  we  described  their  inverted-type  unit-pillar  switch- 
gear  formines,  and  this  particular  pattern  of  switch  pillar  has 
been — and  is  being — very  extensively  used.  The  switches,  &c., 
are  completely  enclosed  in  substantial  cast-iron  pillars,  which 
afford  a  very  complete  mechanical  and  fire-risk  protection.  A 
unit  type  of  construction  is  employed  so  that  the  pillars  may 
be  utilised  either  as  single  units  or  mounted  together  upon 
'bus-bar  chambers  to  form  distributing  boards  for  any  re- 
quired number  of  circuits.  The  whole  of  the  interior 
fittings  are  accessible  through  the  door  at  the  front,  so  that 
the  pillars  may  be  placed  against  a  wall,  the  cables  being 
run  to  the  leading-in  boxes  on  the  top  of  the  pillars.  This 
arrangement  reduces  the  necessary  floor  space  to  a  minimum. 
These  pillars  are  suitable  for  use  on  circuits  up  to 
3,300  volts. 

The     Westinghouse      high-tension      three-phase      switch- 
boards    for    underground 
work     are      also      widely 
known,  and  such  have  been 
installed     in      a     number 


The    rear 

high-tension 

is      usually 

by      slates 


of     collieries 
of        these 
switchboards 
divided      up 

partitions  in  such  a  way 
as  to  form  a  separate  cub 
icle  at  the  back  of  eacli 
panel,  each  cubicle  being 
provided  with  an  irondoor. 
The  back  of  the  switch- 
board is,  therefore,  entirely 
enclosed  and  dustproof. 

Two  switchboards  for 
3,000  volt  services  have 
been  erected  by  the  British 
Westinghouse  Co.  in  the 
West  Elliott  Pit  of  the 
Powell  Duflryn  Steam  Coal 
Co.,  South  Wales.  Each 
board  consists  of  two  in- 
coming and  four  outgoing 
feeder  panels,  each  of 
which  carries  an  automatic 
oil-break  circuit  switch. 
A  second  oilbreak  switch 
is  also  provided  on  each 
panel  for  isolating  from  the 
'bus  Ijars  the  ap[)aratus  con- 
tained in  the  corresponding 

cubicle,  this  switch  being  interlocked  with  the  door  of  the  com- 
partment behind  in  .such  a  manner  that  access  cannot  be  gained 
to  any  particular  culiicle  until  the  ap|>aratus  wiihin  has  been 
rendered  "dead." 

.  For  non-fiery  mines,  the  switohliox  illustrated  in  Fig.  8  can 
be  used  for  controlling  ])olyphase  induction  motors  or  isolated 
circuits.  It  is  i)iovi(lc<l  with  a  (|uick  break  switch,  cnclosed- 
ty])e  fuses  and  anim(aer.  Trifurcating  bo.xes,  forming  exten- 
sions to  the  box,  are  fitted  at  tup  and  bottom  to  take  the  in- 
coming and  outgoing  llireecore  rabies.  .Such  switch  hoxes 
are  suitable  for  voltages  up  to  GOO  and  for  cunoiit<  up  to 
200  amperes. 

The  standard  Westinghouse  unit-type  motor  control  gear  for 
continuous  current  circuits  up  to  GOO  volts  is  already  very 
well  known  and  may  he  used  in  non-gaseous  mines  ;  but  a 
new  and  improved  type,  specially  suitable  for  use  in  fiery 
iiiinofl,  and  .idapted  foi-  both  aheinating  and  continuous  cur- 
r.  nt  circuits  has  recently  tieen  introduced  arrd  is  sliowrr  in 
I'ig.  9,  as  well  as  a  speci.d  frrsc  box.  Botir  arc  flame  tight  au<l 
explosion-proof,  ami  in  Fig.  9  are  showir  mounted  otr  a  cliarrnci 
iron  frame  and  sunnoiirrted  l)y  an  anirrreter  in  a  ditst  proof 
case,  thus  forming  a  corrverrictrt  arr angcirierrt  for  the  cDiitiol  of 
motor  or  lightitrg  circuits  in  mirre^,  iVc.     This   type  of  box  is 


Fit!. 


8. — Wt:sTiSGHousE  Swmn  Box 
FOR  Non-fi1':rv  JIines. 


ribbed  in  the  interior  to  make  it  strong  enough  to  withstand 
any  internal  explosion,  and  an  important  feature  of  the  design 
is  the  provision  of  a  V-shaped  metal  projection  on  the  under- 
side of  the  rim  of  the  cover  and  a  corresponding  V-shaped 
groove  in  the  rim  of  the  base.  This  tongue  and  groove  are 
accurately  turned  and  fitted,  and  together  form  a  deep  joint, 
the  dimensions  of  which  were  only  finally  determined  after 
much  experiment.  The  arrangement  provides  a  long  and 
narrow  metallic  path  from  the  inside  to  the  external  atmo- 
sphere ;  and  any  gases  that  tend  to  escape  in  the  event  of  an 
internal  explosion  are  cooled  as  they  force  their  way  round  the 
V,  their  temperature  being  sutticiently  lowered  to  prevent  the 
explosion  of  exterior  gases.  The  leads  and  the  switch  spindle 
are  made  gas-tight  by  being  carried  thi-ough  stuffing  boxes.  An 
important  feature  which  prevents  careless  handling  is  the  fit- 
ting of  an  interlock,  which  makes  it  impossible  either  to  open 
or  close  the  switch  unless  the  cover  is  properly  screwed  down 
in  position.  Hinged  bolts  and  winged  nuts  are  used  for  fixing 
the  rovers. 

The  explosion-proof  fuse  box  shown  below  the  switch  in 
Fig  I)  is  similar  irr  design  to  the  switch  liox,  and  an  additional 
interlock  is  fixed,  so  that  the  fuse  box  cannot  be  opened  except 
when  the  switch  is  "off."  We  understand  that  this  type  of 
apparatus  is  giving  every  satisfaction  in  very  fiery  riiines. 

As  is  well  luiown,  the  Britii^h  Westinghouse  Company  make 
a  speciality   of    the  manufacture  of   oil- break  switches,  and 
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they  ai-e  constantly  developitrg  iriipr-oved  patterrrs.  One  of  the 
latest  of  these  is  that  illustrated  in  Fig.  10,  where  it  is  showrt 
mounted  ort  angle  iron  battens.  Tlii.s  new  construction  is  ex- 
cecdirrgly  compact,  strong,  arnl  reliable,  the  case  beirtg  of  cast 
iron,  and  weather,  water,  and  dust  proof  arrd  gas-tight.  This 
switch  is  suitable  for'  any  voltage  up  to  3,300,  is  made  either 
two  or  throe  pole  and  lan  be  fitted  with  no-voltage  I'cloase 
when  rrecessary.  The  handle  Iras  a  "  loose  action  ' — that  is  to 
say,  the  switch  lanrrot  be  held  irr  the  "  ort  '  position  if  the 
circttit  conditions  are  irrrfavortrablc.  Trifiii'catirrg  or  jrtrrclioir 
boxes  or  glands  for  any  type  of  cable  carr  bo  attached  to  the 
case,  and  either  arr  amriroicr  or  voltmeter  (or  both)  cair  be 
mourrtcd  on  the  top  ther'eof.  This  switch  is  said  to  bo 
cmitrcritly  suitable  for  use  in  fiery  trrirres,  as  it  confoitrrs  to  the 
Boartl  of  Trade  rcgulatiorrs  iir  every  particttlai'. 

Irr  order  to  conrply  with  tiro  regulations,  the  British  West- 
itrghoitse  t'ompany  are  developiirg  arr  eirtirely  irew  line  of  chea|) 
iridtrstrial  control  ])anclswitlr  totally  errclosed  oil  break  switches 
aird  iro-voltago  releases  :  also  face  plate  nrotor  starters  for 
polyphase  motors  with  or  without  rrovoltage  and  overload 
release;  arrd,  lastly,  a  new  t\  pc  of  air- break  circrril  breaker-, 
for  srrtall  curreirts  .arrd  with  iro  voltage  release.  This  can  bo 
littoil  in  a  cast-iron  case  whetr  ttecoseary. 
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In  connection  with  switchgear,  a  description  of  tlio  WooUis- 
croft  lit|uid  starting  lesistances,  made  hy  the  Sanoyci'vOKT 
Fi'lSDK^'  Ct>.,  may  not  he  out  of  place  here.  They  differ 
from  all  other  liqnid  starting  resistances  in  being  totally  en- 
closed, and  consist  essentially  of  a  metal  drum  mounted  on 
two  centres  aliout  which  it  can  freely  revolve.  In  the  lower 
part  of  the  drum  is  a  solution  of  caustic  soda  which  remains 
sUtionary  as  the  drum  is  rotated  in  the  operation  of  starting 
and  stopping  the  motor.     In  the  upper  part  of  the  drum  and 


Fig.     1 1.— Sa>"Dycroft   LigriD   St.^rter, 

attached  to,  but  ini-ulated  from  it,  are  blades  which  dip  into 
the  solution  and  are  short-circuited  when  fully  immersed,  thus 
cutting  out  the  resistance.  The  apparatus  is  particularly 
suited  for  staiting  up  machineiy  working  intermittently. 

Thus,  in  the  case  of  the  siarter  shown  in  Fig.  11,  this  controls 
a  motor-driven  air  compressor  and  is  operated  automatically 
by  variation  in  the  air  pressure.  For  this  purpose  two  limits 
are   fixed  for  the  air  pressure  at  which  tlie  motor  is  auto- 


Fio.   12.— Sa.ndvcroft  Gas  Proof  Liqiid  Swrrrii. 

matically  started  or  shut,  down.  The  starter  is  enclosed  in 
a  watertight  bo.x,  the  cover  of  which  is  .sho  *n  removed  in  Fi" .  1 1 , 
so  as  to  allow  the  arrangement  of  the  apparatus  to  be  seen. 

Fig.  1 2  illustrates  the  latest  development  in  three-phase  water- 
cooled  reversing  controlleis.  It  has  been  designed  by  the 
handycroft  Foundry  Co.  es|)ecially  for  use  in  fierv  mines,  in 
connection  with  underground  haulage  gears,  and  it  is  capable 
of  controlling  the  speed  of  a  IOd  hi-,  thiee-phase  motor  down 


to  half  the  normal  for  ;!()  minutes  in  each  hour  without  the 
liquid  boiling.  All  the  contacts  are  immersed  in  oil,  and  the  re- 
versing switch,  in  the  stator  circuit,  is  interlocked  with  the 
controller  which  is  in  the  rotor  circuit,  so  that  it  is  impossible 
to  reverse  the  motor  without  first  bringing  the  controller 
handle  to  the  "oft""  position. 

The  controller  consists  of  two  separately  insulated  blades 
connected  to  two  slip  rings  of  the  motor,  the  containing  vessel 
being  connected  to  the  other  slip-ring.  The  blades  are  spaced 
so  that  the  resistance  between  blades  is  equal  to  the  resistance 
between  a  blade  and  the  containing  vessel,  this  latter  being 
"earthed."  Ordinary  mine  drainage  water  may  be  parsed 
through  the  cooling  tank  as  it  does  not  come  into  contact  with 
the  electrolyte. 

The  advantages  claimed  by  the  makers  for  this  type  of  con- 
troller are  :  (1)  Freedom  from  sparking  ;  (l')  })ractically  no 
evaporation  or  creej)ing  (jf  the  lirpiid  ;  (3)  they  cannot  be  burnt 
out ;  (i)  they  can  be  adopted  for  any  voltage  up  to  500  bj' 
altering  the  density  of  the  solution.  It  is  also  stated  that  the 
water-cooled  starters  will  dissipate  20  times  the  energy  of  an 
air-cooled  liquid  starter  of  the  same  size  without  boiling. 

The  advantages  of  three-phase  current  for  electrical  machi- 
nery in  mines  are  now  very  generally  appreciated,  and  conse- 


FiG.  13. — EcKSTEFN,  HEAP  &  Co.'s  Oil-Break  3-phase  Switch.  \ 

quently  there  is  a  considerable  demand  for  accessories  adapted 
for  three-phase  working.     Messrs.  Ecicsteix,  HE.ii'  &  Co.,  of 


Fio.  14.- 


-EcKSTEix,  Heap  &  Co.'s  totally  exci.osed  Oil-Break 
Switch. 


Manchester,  are  making  a  speciality  of  all  types  of  oil  break 
switches  for  three-])ha£c  work,  and  are  constructing  them  in 
five  standard  sizes  for  low  tension  currents — viz  ,  for  13,  50, 
200,  500  and  800  amperes  per  phase — and  in  200  ampere  size 
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for  3,000  volt  and  10,000  volt  pressures.  Tripping  devices  in  two 
or  three  phases  are  usually  fitted,  as  is  also  a  no- volt  release. 

An}-  of  the  above  switches  can  be  supplied  in  cast-iron  water- 
tight boxes  or  gas-tight  cases,  which  are  specially  suitable  for 
the  severe  conditions  prevailing  in  mining  and  colliery  prac- 
tice. They  are  also  built  up  in  sheet  steel  cases,  for  use  in 
textile  faciories.  Figs.  13  and  14  illustrate  a  solenoid-operated 
oil-switch  in  cast-iron  tank  with  iron  cover. 

In  order  to  overcome  the  difficulty  experienced  with  the  use 
of  fuses  and  ordinary  oveiload  tripping  devices  in  connection 
with  oil-break  switches  ust'd  with  three-phase  motors  of  the 
short-circuited  rotor  type,  Messrs.  Eckstein,  Heap  iV  Co.  have 
recently  developed  and  jjatented  a  special  form  of  relay  which 
can  be  readily  fitted  to  any  of  their  oil-break  switches.  As  is 
well  known,  owing  to  the  large  starting  currents  which  these 
motors  take,  fuses  have  to  be  so  large  that  they  are  practically 
useless  to  protect  the  motors  from  ordiiiar}'  overlo;^ds.  In  the 
same  way,  automatic  overload  tripping  devices  have  to  be  set 
so  high  that  they,  also,  do  not  protect  the  motor.  With  this 
new  relay  this  difficulty  is  claimed  to  be  entirely  obviated. 
The  action  is  as  follows  : — 

During  the  operation  of  starting  up,  while  the  motor  is 
taking  large  a  current,  the  relay  is  automatically  set,  so  that  it 
requires,  saj',  three  to  four  times  full-load  current  to  operate 
it.  When  the  motor  has  got  up  to  speed,  and  the  operating 
switch  is  turned  into  the  full  running  position,  the  relay 
automatically  sets  itself  to  operate  with  a  current  correspond- 
ing to,  say,  25  per  cent,  overload.  With  this  device  it  will, 
therefore,  be  seen  that  the  motor  is  thoroughly  protected  under 
all  working  conditions. 


Fii;,  1.5. — -Ei-KSTKiN.  Hkav  &(.':).'s  Haxdi.k  '^^  f'K  t)ii.  I'jkkak  Suiih  h. 

Messrs.  Eckstein,  Heap  &  Co.  have  also  made  a  speciality 
of  the  construction  of  throe-phase  cast-iron  cased  distribution 
boxes.  These  ilistribution  boxes  are  complete  with  the 
necessary  trifurcating  chamber,  which,  when  desired,  can  also 
be  fitted  with  disconnectin;;  links.  This  chamber  can  also  be 
filled  in  solid  with  com])Oiuid,  and  they  are,  therefore,  suitable 
for  use  with  paper  insulated  cable-i.  The  boxes  are  also  pro- 
vided with  the  necessary  earthing  rings  for  use  in  connection 
with  lead  covered  armoured  cables.  The  fuses  are  arranged 
80  that  all  three  controlling  on  out-going  circuit  are  adjacent 
to  one  another,  thus  facilitating  tlie  connecting  up  and  doing 
away  with  any  crossing  of  the  calilcs.  The  fuses  are  of  tin' 
standard  |)rircelaui  handle  t,ype. 

The  particular  ty|)e  of  high  tension  switch  box,  specially 
designed  by  Messrs.  Kckstein,  llca|>  &  Co.  for  use  in  collieries 
consists  of  a  c^ist  iron  case  with  8oli<l  hinged  front  and 
clamping  nuts.  Inside  is  mounteil  a  high  tension  oil-break 
switch,  as  seen  in  l''ig.  I;>  which  can  be  fitted  witli  overload 
tripping  de\  ices  when  rei|uin!d.  The  switch  is  provided  with 
outsiile  opeiiiting  liandle,  which  in  interlocked  with  the  door 
in  such  a  way  that  the  lat'er  cannot  be  ojiencd  unless  the 
switch  is  in  the  "  oil"  position,  and  vice  versa.  The  isolating 
switches  are  fixed  so  that  when  the  door  is  opened  the  ajipa 
latus  inside  is  rendered  dead. 


The  standard  apparatus  of  the  Ad.\ms  M-\NrF.\('TURixG 
CoMi'.WY  comprises  man}'  designs  suitable  for  mining  work. 
One  of  the  most  interesting  of  these  is  the  three-phase,  oU 
immersed,  motor  starting  switch,  with  automatic  no-volt  and 
overload  release  and  worm  gear  slow  movement.  All  the  parts 
lif  the  switch  and  resistance,  with  the  exception  of  the  opera- 
ting iiandle,  are  enclosed  in  a  galvanised-iron  tank  which  is 
tilled  with  oil,  so  that  not  only  is  the  resistance  oil  cooled 
but  injurious  or  dangerous  sparking  is  aiso  effectually  pre- 
\ented. 

To  operate  this  switch,  which  is  illustrated  in  Fig.  16,  the 
attendant  must  first;  bring  the  worm  gear  into  mesh  by  movin" 
the  horizontal  lever  to  the  light  and,  while  holding  it  in  mesh 
liy  means  of  the  horizontal  handle,  he  must  cut  out  the  resis- 
tance by  turning  the  handwheel  which  is  fixed  on  the  vertical 
shaft.  When  the  switch  is  in  the  "  full  on  "  position,  and  all 
the  starting  resistance  is  short-circuite<l,  it  is  held  in  tliat  posi- 
tion by  a  magnetic  detent  which  constitutes  a  no-volt  release. 
Consequently,  the  attendant  may  loose  his  hold  on  the  opera- 
ting handles,  thereby  allowing  the   worm  gear  to  fall  out  of 


Fi. 


111. — .\iiAMs  Mam  i-A(Ti-uiN(i   t'o.s  Oil.  Bath  Switiii. 


mesh  Should  the  voltage  of  supply  fail  the  no-volt  magnet 
would  be  dc  encMgised,  and  would  release  the  contact  lever, 
which  would  be  inipclliMl  by  a  spring  in  its  hub  to  the  "ofV" 
po.sition,  thcreViy  re  inserting  all  the  starting  resistance.  In 
the  case  of  an  overload,  the  no-volt  magnet  would  bo  short- 
circuited  by  a  thermal  oveiload  device,  which  may  be  seen  in 
the  upper  ieft-h;in<l  corner  of  Fig.  Hi,  so  that  the  contact  lever 
would  be  released,  and  would  lly  to  the  "  off"  (losition,  thereby 
re-inserting  the  starting  rcsintance.  This  overload  device 
possesses  a  valualile  tiine-l.Mg  feature,  the  result  of  which  is 
tliat  it  will  not  open  circuit  immediately  on  a  slight  overload, 
t»ut  will  open  circuit  eventually  if  the  overload  is  nuiintaincd 
long  enough  to  become  dangerous  to  the  motor.     In  the  case 
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of  a  serious  ovei'load  or  au  actual  short  circuit  it  would  open 
circuit  immediately. 

In  Fig.  16  the  switchgear  is  shown  lifted  out  of  the  oil  and 
placed  OH  the  top  of  the  tank,  and  this  gives  a  full  view  not 
only  of  the  starting  switch  and  the  worm  gear,  but  also  of  the 
DO-volt  and  overload  release  features. 


FjG.   17. — Adajis  Maxitactukisg  Co.  JIotor  Staktlsg  Switch. 


Fig.  17  shows  a  motor  starting  switch  with  double  pole  switch 
and  fu.5es  and  ammeter,  enclosed  in  a  cast-iron  lock-up  box 
with  hinged  glazed  front,  mounted  upon  a  cast-iron  pillar,  so 
as  to  be  suitable  for  bolting  to  the  tloor^  and  standing  indepen- 
dently of  other  support.  In  this  case  the  leads  are  brought  to 
the  switch  up  th(antei'ioi'  of  the  cast-iron  pillar.     The  starting 


Fui.   )8. — An  "IdUANic"  Sei-f-acttno  Mdtoh  Hhkostat. 

switch  is  operated  from  the  outside  of  llio  cover  l)y  means  of  a 
hand  wheel,  but  the  double  jiolo  nuiin  switcli  can  only  bo 
operated  by  opening  the  cover.  In  this  case  it  was  intended 
that  the  double-]>ole  switch  should  bo  in  charge  of  the  foreman 
who  could  lock  up  the  ca.^c  and  carry  away  the  key,  thereby, 


preventing  the  motor  being  started  without  his  knowledge  oti 
permission.     It  could,  of  course,  be  stopped  if  necessary  byl 
means  of  the  starting  switch. 

Fig.  18  shows  an  "  Igranic  '  self-acting  motor  starting  rheo- 
stat, together  with  a  solenoid  main  switch  mounted  together  in 
a  cast-iron  watertight  case,  with  inspection  panel  in  the  front,  I 
and  at  the  side  is  a  pedal  switch,  which,  when  used  in  connec- 
tion with  theself  starter,  constitutes  a  most  etKcient  and  reliable 
electric  capstan  controller.  The  pedal  switch,  like  the  self- 
.starter  and  soletioid  switch,  is  in  a  watertight  cast-iron  cover. 

In  addition  to  their  well-known  manufactures  in  connection 
with  all  types  of  electrical  machinery,  the  Electric  Con- 
.STRUCTiON  Co.,  of  Wolverhampton,  have  carried  out  many 
notable  switchboard  installations,  not  only  for  generating 
stations  but  also  for  the  control  of  electrically-operated  mining 
apparatus.  As  a  typical  example  of  a  motor-control  panel 
suitable  for  mines  we  may  refer  to  the  illustration  Fig.  19. 
This  shows  a  Inotor  panel  for  controlling  a  275  b.h.p.  two-phase 
low-tension  inotor.  The  panel  is  equipped  with  two  ammeters 
and  fuses,  also  with  an  oil-type  starter  for  th  >  rotor,  the  switch 
and  resistance  coih  being  submerged  in  oil.     In  order,  however, 
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Fig.  I!). — E.t'.O.  .Mothu  Panel  I'dii  contkoi.ling  Two-imiask  .Motoe. 

that  the  cablc.-i  may  not  dip  into  the  oil,  the  terniinaL-i  in  con- 
nect on  with  he  starting  switcli  are  arranged  to  stand  aliove 
the  oil  1  vel.  It  will  be  noticed  that  the  whole  forms  a  coni]>ni't 
and  ^convenient  arrangement.  Another  interesting  design  iil 
switchgear  apparatus  manufactured  by  this  firm  for  ininni'.; 
work  is  a  controller  lor  starting,  reversing  and  regulating  ilic 
sp.'od  of  |>oly])hase  .slip-ring  motors,  all  the  contacts  being 
submerged  in  an  oil  tank — the  latter  being  oa.sily  lowered 
for  the  adjustment  and  e.xainination  of  the  contacts.  In 
the  I'asc  of  continuous  cnrrent  motors  an  inuiclad  dust-tij^ht 
starter  is  pi(i\  iilcd.  Tlii>  is  of  Ihr  slow-motion  typo,  the 
slow  mot  ion  bcnig  obtained  by  means  of  a  ratchet  motion 
whCh  I'liables  each  .section  of  the  resistance  to  be  cut  out 
sinartiv  and  so  that  iiovering  on  tlie  contacts  is  prevented. 
Tills  switch  is  tilted  with  a  no-voltage  and  overload  reieaso, 
which  will  art  not  only  in  the  "  full-on  "'  jiosition  but  also 
during  the  "  switchinji-on  "   jirocoss. 

It  is  obvious  th;il  any  electrical   appaiatus   installed  undei 
ground  for  mining  work   must   bo   capable   of   withstanding 
damp  and  rough  handling,  and,  coiiseipiontly,  must  bo  of  sub 
stantial  constiuction.     As  regards  distriliution  boards,  tlicso 
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oan  be  reiulereil  w;itertinl)t  witlmul,  ilitlicnlt\'.  Theaccompaiiy- 
iog  illustration  (Fiu.  I'O)  sliows  stich  a  fuse  board  manufactured 
by  Messrs.  SrAiiNOLEiTi.  The  ease  is  made  of  cast  iron, 
whilst  the  iitl  can  be  either  solid  or  glass  panelled  a."  desired,  and 


FlC!.  20. — .Sp.iGxoLiiTTi  FrsE  Board  jaik  Minini;  Work: 

is  fitted  with  a  rubber  seating  and  a  lock  and  key.  The  panels 
arc  made  of  enamelled  slate  or  marble  mounted  on,  and  insu- 
lated from,  iron  battens.      It  can  be  seen  that,  with  the  lid 


Fig.  21  shows  a  rotary  ty|)e  of  oil-break  switch  for  currents  up 
to  100  amperes,  which  can  be  sujjijlied  for  automatic  operation 
if  desired,  fitted  with  trip  coils.  This  type,  the  designation  of 
which  is  "R,"'  is  manufactured  in  standard  patterns  for  all 
•iressures  up  to  .'">,000  volts,  and  liigher  pressures  in  special 
.ases.  Fig.  22  ilhistratos  an  oil-break  switch  of  type  "  S  " 
fitted  with  a  trip  coil,  and  manufactured  for  pressures  up  to 
15,000  volts.  An  approximate  idea  of  the  an;oiiut  of  oil  re- 
<iuired  in  these  "H"  type  switches  can  be  ol)taiiied  by  allow- 
ing 2.V  gallons  per  pole  of  the  switch. 

Wo  believe  it  is  the  right  thing  for  the  technical  journalist 
when  writing  on  electrical  instruments  to  refer,  at  any  rate 
once  in  the  course  of  the  article,  to  the  fart  that  science  is 
measurement.  Having  thus  acquitted  oiusclves  of  this  duty 
we  shall  now  proceed  to  deal  more  directly  with  those  instru- 
ments which  are  particularly  useful  in  mining  work. 

The  "  Special  Rules  [for  the  Installation  and  Use  of  Elec- 
tricity in  Mines  "  indicate  a  number  of  tests  which  have  to  be 
performed  as  part  of  the  routine  work. 

Messrs.  Ever.siiem  &  Viiinolks,  of  London,  whose  name  is 
well  known  to  our  readers  in  connection  with  instrument 
making,  have  introduced  some  very  neat  apparatus  for  this 
purpose.  Among  these  is  the  combined  jjortable  volt  and 
ammeter  for  direct  currents  (Fig.  28).  By  its  means  a  fault 
can  be  localised,  the  only  extra  apparatus  required  being  an 
"adjusting  tank  "  with  an  iron  bottom,  and  filled  with  soda 
solution,  so  that  the  current  can  be  conveniently  adjusted  to 
any  required  amount.  The  voltage  drop  is.  taken  on  both 
branches  of  the  looped  cable,  and  the  position  of  the  fault  is 
then  easily  deduced. 


FiLl.    23. — EVERSIIED   COMBrNED   VoLT   AJJD   AmMETEK. 


FlC.  21. — Sp.iOSOi.ETTr  RoTAUY  On.  Bheak  Switch. 

closed  and  securely  lucked,  no  trouble  shoulil  arise  in  coMncc- 
tion  with  this  section  of  the  installation. 

In  cases  where  a  high-tension  supply  is  obtained  from  one  of 


Fig.  22. — Spagnoi.etti  On.  Break  Switch. 


the  large  power  companies,  high-tension  oil-break  switches  are 
required.  Messrs.  Spagnoletti  manufacture  several  types  of 
such  switches,  which  are  particularly  suited  for  mining  work. 


Another  regulation  requires  that  any  ineqtialit)-  in  the 
insulation  of  the  mains  shall  be  continually  indicated^  and  also 
that  there  shall  be  means  of  determining  the  value  of  the  insula- 
tion and  the  value  of  the  leakage  current.  This  is  easily  done 
with  Evershed's  leakage  indicator,  which  is  very  simple  in  con-' 
struction.  By  means  of  the  keys  the  relative  insulation  of  the 
positive  and  negative  main  can  be  determined  and  the  actual 
values  determined  fiom  a  table  supplied  with  the  instruments. 
Other  miin'ng  regulations  provide  for  the  use  of  ammeters  and 
voltmeters  in  certain  fi.xed  ])laces,  but  in  this  connection 
Messis.  Evershed  &  Vignoles'  name  is  so  well  known  that  wc 
need  say  no  more  on  the  subject. 

The  instruments  of  Messrs.  Elliott  Bros.,  of  Lewisham, 
aro  so  well  known  to  the  readers  of  The  Kledricinn  that  it  is 
almost  an  insult  to  snitposo  that  they  are  ignorant  of  any  of 
tliis  firm's  justly  celebrated  productions.  I'or  mines,  as  for 
all  purposes,  they  doubtless  have  their  uses,  und  that  they 
are  capable  of  doing  the  work  imposed  upon  them  no  one  who 
has  had  anything  to  do  with  them  will  deny. 

We  may,  however,  refer  again  to  the  Century  portable 
mains  testing  set  which  will  doubtless  be  found  as  useful  below 
as  above  ground.  The  things  it  can  do  are  many,  while  at  the 
same  time  it  only  needs  one  man,  or  perhai>s  only  one  boy,  to 
carry  it. 

The  subject  matter  of  this  article  has  been  perhaps  more 
wholly  electrical  than  any  other  in  the  Mining  Issue,  so  that 
it  will  not  be  out  of  place  to  mention  Messrs.  Vkkkrs,  Sons 
&  Ma.XIM,  of  Erith,  who,  although  not  specialising  in  any  one 
branch,  are  manufacturers  of  electrical  generatois  and  motors 
for  all  classes  of  colliery  work  and  contractors  for  complete  in- 
stallations for  power  and  lighting  in  mines. 
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Notes  upon  Mining  Cables. 


BY  J.  H,  C.  BROOKING. 

(01  Messrs.  W.  T.  Glover  A  Co.)  \ 

The  use  of  electricity  in  mining  work  has  done  more  to  test 
promptly  the  trustworthiness  of  the  plant  used  than  any  other 
branch  of  industry.  And  especially  is  this  the  case  with  the 
cable  part  of  the  installation.  The  fine-weather  birds  are  very 
quickly  found  out  when  brought  underground,  and  only  those 
tyjjes  that  are  designed  to  stand  up  to  their  work  under  severe 
mechanical,  electrical  and  chemical  conditions  can  hope  to  be 
regarded  as  successful.  And  especially  must  it  be  noted  that 
it  is  not  enough  merely  to  increase  factors  of  safety  in  design, 
but  it  is  necessary  that  the  designer  should  be  conversant,  from 
actual  inspection  of  operation,  with  the  conditions  under  which 
electrical  plant  is  worked  in  mining  practice. 

These  few  words  are  necessary  for  an  appreciation  of  the  fact 
that  the  most  suitable  cables  for  use  in  mines  differ  from  those 
in  use  elsewhere,  and  it  may  be  bluntly  stated  that  what  is  good 
enough  for  general  electrical  distribution  is  seldom  good  enough 
for  use  in  mines. 

To  compare  the  conditions  against,  for  instance,  town  light- 
ing :  here  the  mains  are  laid  at  a  safe  depth  underground, 
usually  protected  bv  pipes  or  laid  solid;  but  in  mining  work 
they  are  either  fixed  in  an  exposed  position  in  a  pit  shaft  or 
are  hung  up  in  a  roadway.  In  both  shaft  and  inbye  situations 
the  chances  of  mechanical  damage  are  greater  than  with  a 
public  distribution  main,  either  from  falling  bodies,  chemically 
affected  water,  accidents  with  runaway  trucks,  lireakage  of 
suspension  attachments  and  miners'  thoughtlessness.  .Also, 
the  electrical  conditions  are  less  satisfactory,  in  that  skilled 
inspection  of  plant  is  not  so  easily  available  and  the  chances  of 
overloading  are  more  likely  than  in  any  other  situation.  Cut- 
outs and  fuses  can  be  set  to  anything,  and  they  often  are.  The 
following  is  one  instance  of  many  :  The  driver  of  a  haulage 
gear  was  asked  why  his  motor  was  always  breaking  down,  but 
he  could  not  explain.  He  mentioned,  however,  that  it  was  the 
practice  to  find  out  how  many  trucks  a  "  set  "  would  take,  and 
although  the  original  arrangement  was  20  per  journey  (for 
which  tlie  0(juipment  had  been  designed),  it  had  been  found 
by  a  process  of  gradual  increment  that  the  nwtor  would  pull 
up  to  a  total  of  39  before  anything  went  immediately  wrong 
wuth  it.  Conse(|uently  38  was  made  tiie  standard  load,  and 
the  driver  could  not  understand  why  the  motor  should  bo 
sometimes  burnt  out  at  this  ! 

The  main  requirements  for  mining  cables  vary  according  to 
the  situation  or  conditions  of  use.  In  the  .shaft,  the  chief 
tioublc  is  usually  water,  or  that  mixture  of  w  atcr  mid  chemicals 
whicii  has  upset  so  many  cables. 

The  shaft  cable  must  therefore  be  designed  to  combat  this 
source  of  trouble,  and  the  (juestion  of  insulation  or  protection 
by  rubber,  bitumen  or  teail  sheathing  is  ofdn  ilrtcniiinicl  liy 
the  nature  of  the  fluid  to  be  encountered. 

In  the  underground  roads  the  chief  chance  of  trouble  is 
mechanical  injury,  and  this  is  the  point  to  be  watched  here. 

At  the  working  face  both  mccluinical  injury  and  dampin'ss 
must  be  reckoned  upon  for  the  trailing  cables. 

The  above  are  the  three  main  situations  in  which  caliji's  are 
worked,  and  in  a  number  of  mines  these  three  classes  of  insu- 
lated cables  are  used,  one  for  each  stage,  as  the  most  sati.-ifac- 
torv  arraiigeniiMit.     That  is  to  say  : 

Shaft  caliles  are  paper  insidated.  lead  covered. 

Inbye  cables  are  bitumen  insulated. 

Trailing  cables  are  rubber  insulated. 

This  is  not  the  writer's  idea  of  the  ideal  arrangement,  but  it 
should  be  mentioned  that  a  considerable  difference  of  opinion 
exists  upon  this  subject.  Some  have  used  bitumen  cables  and 
have  found  them  to  give  trouble  through  decentralisation  or 


cracking.  Others  have  used  paper  or  jute-insulated  lead- 
sheathed  cables,  and  have  had  earths  and  .shorts  due  to  the 
damp  getting  inside  and  saturating  the  hygroscopic  insulation; 
or  damage  has  been  occasioned  by  electrolysis,  usually  as  a 
secondary  cause  to  a  faiUt.  And  others  have  used  rubber 
cables,  and  have  had  them  eaten  away  by  bad  water. 

In  the  last  case  it  must  be  said  that  good  rubber  cables  pro- 
perly protected  are  the  best  for  almost  any  situation,  and  it  is 
seldom  that  they  give  trouble  under  such  conditions.  But  the 
l^rice  is  about  double  that  of  either  bitumen  or  paper  lead- 
covered  cables,  leaving  armouring,  &c.,  out  of  the  question  of 
cost.  The  advantage  of  flexibility  is  peculiarly  suitable  for  the 
rough  and  tumble  work  of  trailing  cables,  and  this  is  the  class 
of  cable  for  which  rubber  is  still  largely  used. 

Paper-insulated  lead-covered  cables  are  more  used  for  shafts 
than  elsewhere,  as  their  w'aterproofedness  is  an  important 
point  for  wet  shafts,  but  with  the  improvements  in  bitumen 
cables  that  have  been  made  within  the  past  few  years,  their  use 
is  not  now  so  general. 

Bitumen  cables  are  very  largely  used  all  over  mines,  and 
they  are  made  in  two  classes.  One  class  provides  a  paper  or 
other  fibrous  separator  between  the  conductor  and  the  bitumen 
sheath.  The  reasons  for  this  intermediary  are  various  : 
(1)  It  prevents  the  sulphur  in  some  vulcanised  bitumen  com- 
pounds from  acting  upon  the  copper  ;  (2)  it  prevents  some  of  the 
heat,  generated  upon  an  over-run  cable,  from  affecting  the 
bitumen  ;  (3)  it  gives  a  higher  insulation  resistance  to  the 
bitumen  cable. 

The  other  class  of  cable  is  insulated  with  bitumen  only,  and 
the  conductors  are  tinned  to  prevent  any  chance  of  sulphur 
acting  upon  them. 

This  is  the  class  of  cable  recommended  by  the  writer  for 
either  surface,  shaft  or  inbye  use,  providing  it  is  properly  made. 
It  must  be  borne  in  mind  that  there  are  bitumen  cables  and 
bitumen  cables,  and  the  recommendation  of  this  class  does  not 
include  those  bitumen  cables  which  must  be  treated  like 
meringues  to  ensure  safety  from  cracking,  decentralisation 
and  corrosion  at  the  first  opportunity. 

An  improvement  in  the  conductor  which  is  now  being  largely 
used  consists  in  coating  each  wire  with  a  waterproof  compound, 
and  the  operation  of  stranding  them  results  in  the  whole  con- 
ductor being  one  solid  mass  of  copper  and  compoun<l,  which 
effectually  prevents  the  passage  of  any  intrusive  damp  along 
the  strands.  Without  this  strand-filling  compound,  it  is  pos- 
sible for  damp  to  travel  almost  any  distance  inside  a  cable 
along  the  interstices  of  the  wires,  and  the  action  of  the  electric 
current  ujjon  this  moisture  is  deleterious  to  the  inside  surface  of 
the  insulation,  particularly  when  the  moisture  is  of  a  chemical 
nature.  Cables  to  be  used  in  damp  places  should  be  pro- 
tected against  injury  by  being  th\is  strand-filled. 

The  question  often  arises,  in  connection  with  three-phase 
schemes,  as  to  whether  it  is  better  to  use  three  single  cables  or 
a  three-core  cable  where  the  load  is  heavy  and  the  shaft  is  deej). 
Undoubtedly,  a  three-core  cable  is  preferable,  if  it  can  be  made 
in  a  sufficiently  long  length  to  avoid  joint  making  in  the  shaft, 
but  ((uisiderations  of  weight  and  bulk  often  arise  which  prevent 
this  long  ])iece  ])eing  used.  li\  such  a  case,  the  three  singles  are 
])referal)le  if  the  shaft  conditions  are  such  that  they  will  not  be 
(hunaged  if  left  improtocted.  But  if  it  is  necessary  to  protect 
them  a<;ainst  mechanical  damage  then  it  should  be  Ixiriu'  in 
mind  tliat  they  cannot  i)e  armoured  without  a  grave  lo.ss  in 
electrical  eiliciency;  and  the  provision  of  troughs  or  casing  will 
be  a  considerable  expense,  especially  if  the  .shaft  is  not  jirovided 
witii  buntons  at  .short  intervals,  .say,  every  10  ft. 

In  nu)st  cases  it  will  be  found  best  to  sjtlit  the  cable  up  into 
smaller  units,  and  one  advantage  of  this  is  that  one  ol  these 
cai)les  can  lie  cut  out  at  light  loads  for  testing,  and  in  the  tiien 
unlikely  event  of  one  calih'  breaking  down  the  other  cable  or 
cables  can  carrv  the  load  for  a  certain  length  of  time  with  only 
a  reduced  eiliciency  of  transmission  as  a  drawback.  It  is  the 
principle  of  having  one's  eggs  in  separate  baskets. 

The  question  of  the  very  wet  shaft  is  one  of  considerable  con- 
troversy, and  this  has  been  a  deadly  nuitter  for  nuiny  cables. 
A  fairlv  safe  way  is  to  use  lead-covered  cable,  with  th<'  lead  of  an 
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HENLEY'S    CABLES 


SffAFT  CABLE. 


3  Core  Vulcanised  Bitumen. 

Double    Wire  Armoured 
and  Served. 


FOR    COLLIERY 


ROAD  &  IN  BYE 
CABLES. 


Single  Vulcanised  Bitumen. 
Double  Taped  &  Braided. 


INSTALLATIONS. 


TRAILING    CABLES 
FOR 
COAL-CUTTERS, 
&c.,  <S:c. 


(A.)  Special  Cord 
Braided. 

(B.)  Leather  ' 

Braided. 
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increased  thickness  to  ensure  no  chance  of  water  getting 
through  ;  and,  providing  this  cable  has  been  tested  by  hydraulic 
pressure  and  the  cable  is  used  in  a  shallow  shaft,  there  is  little 
improvement  to  suggest  beyond  exceeding  carefulness  in  hand- 
ling. There  is,  however,  another  form  of  cable  now  in  use, 
called  Glover's  Solid  Bitumen  cable,  in  which  the  packing 
spaces  between  the  cores  are  filled  up  with  bitumen  entirely, 
instead  of  the  usual  fibrous  packing.  This  fibrous  packing, 
in  ordinary  bitumen  cables,  acts  as  a  duct  for  the  pit  water, 
which  in  no  great  time  penetrates  the  braiding  and  armour 
and  circulates  around  the  three  insulated  cores,  in  some 
cases  finding  weak  spots  and  in  others  making  them.  The 
advantages  of  having  a  double  sheathing  of  bitumen,  and  of 
using  bitumen  packing  instead  of  fibrous  material  are  con- 
siderable in  wet  shafts. 

The  merit  of  flexibility  in  cables  is  useful  when  suspended 
iubye,  and  more  particularly  at  the  working  face  where  coal- 
cutters are  used.  In  the  former  case,  where  cables  are  run 
along  roads  that  are  "  moving,"'  subsidences  or  falls  of  stone 
often  occur,  and  the  cable  that  is  merely  strong  will  break  like  a 
carrot,  but  the  cable  that  is  flexible  will  give  way  easily  until 
relieved  from  pressure.  Troubles  from  decentralisation  on 
iubye  cables  are  often  heard  about,  as  having  happened 
upon  bitumen  cables  which  have  been  suspended  at  an 
insufficient  number  of  points  in  their  length,  and  these  have 
decentred  with  or  without  assistance  from  an  insecure  roof. 
It  is  somewhat  strange  for  a  mining  manager  to  buy  expen- 
sive cables,  and  to  risk  their  usefulness  and  the  expense  due  to 
shutting  down  of  the  plant  to  save  a  few  pounds  in  erecting 
additional  props  or  hanger  bolts. 

It  may  be  taken  as  an  electrical  mining  maxim  that  cables 
can  hardly  have  too  many  supports. 

The  trailing  cable  question  has  been  a  serious  one  for  years, 
and  many  and  varied  have  been  the  attempts  to  preserve  this 
hardly-used  class.  It  is  generally  acknowledged  that  lubber- 
insulated  cables  must  be  used,  but  opinions  are  somewhat 
divided  as  to  whether  it  pays  to  buy  ordinary  grade  rubber  to 
last  a  certain  time  or  to  buy  the  best  class  rubber,  which  may 
last  longer  but  which  may  be  mechanically  damaged  in  an 
equal  time.  Besides  the  heavy  usage  these  cables  get,  there 
is  the  effect  of  alternate  wetting  and  drying '  that  they 
experience,  which  variation  in  humiditv  is  very  bad  for  rubber. 
It  is  of  little  use,  at  most  wet  faces,  to  try  to  protect  the  rubber' 
from  damp  by  covering  it  with  tarred  jute,  by  rope,  or  braided 
whip  cord,  or  even  leather.  The  damp  gets  through  all  these, 
and  more  easily  when  the  cable  is  bent. 

Protecting  the  trailing  cable  by  armouring  with  wire  is  often 
a  .snare.  EfTicacious  enough,  perhaps,  when  subject  only  to 
frictional  abrasion,  the  dropping  of  a  weight  or  the  jamming 
of  a  coal-cutter  upon  it  .so  permanently  flattens  the  wire  as  to 
make  it  press  into  the  rubber  insulation  of  the  cable,  and  to 
wear  this  through  in  a  short  time.  The  designing  of  trailing 
cables  is  of  great  interest  to  some  mining  engineers,  and 
the  latest  type  may  be  here  mentioned.  This  has  rubber 
insulation,  sheathed  entirely  with  bitumen  and  the  spaces 
between  thi;  cores  filled  up  with  bitumen  iristea<i  of  ordinary 
fiiiruns  packing.  Any  form  of  protection  may  be  Mse<l, 
though  the  makers  of  this  special  type,  VV.  T.  (Jiover  &  Co., 
reeonimend  leather  braiding  as  the  most  suitable.  This 
tvpe  of  cable,  as  may  be  seen,  is  an  adaptation  of  (ilover's 
Solid  liituini'M  cable,  hut  with  the  inner  insulation  composed  of 
rubber.  It  will  be  appreciated  that  while  the  rubber  is  en- 
tirely protected  from  damp  by  the  liitumen,  this  bitumen  must 
1)0  exceedingly  flexible  to  be  efficient.  That  this  llexibility 
is  part  of  the  nature  of  this  brand  of  vulcanise<l  bitumen  is 
assured  from  the  results  of  exceedingly  .severe  bending  tests 
made  upon  it,  and  from  the  way  the  original  Solid  Hitunien 
(■ill lie  has  stood  1  lending  in  actual  work.  Othi'rwise  the  excessive 
bending  of  bitumen  cables  as  ordinarilv  made  is  nut  to  be 
recommended,  especially  in  cold  weather. 

The  protecting  sheathing  of  the  various  classes  of  mining 
cables  also  needs  reference,  in  that  it  differs  (or  should  differ) 
from  that  usually  accorded  to  the  ordinary  type  of  power  main. 
The  latter  is  encased  in  steel  tape,  put  on  in  two  layers  to  over- 


lap, but  this  tape  is  apt  to  cut  into  the  cable  when  bent,  and  in 
mining  work  it  is  bound  to  be  bent.  It  is  better  to  use  a 
galvanised  steel  wire  armouring,  either  singly  or  in  two  layers, 
depending  on  the  conditions  of  use.  In  shaft  work,  where  ■, 
the  weight  of  the  cable  should  be  taken  by  the  armour,  the 
tape  is  useless  and  dangerous. 

The  fibrous  coverings,  such  as  tapes,  braids  and  lappings  of 
cotton  or  jute,  should  be  well  impregnated  with  preservative, 
and  Stockholm  tar  should  be  applied  to  them  at  intervals 
after  erection  depending  on  the  nature  of  their  situation. 
These  coverings  are  generally  meant  to  protect  the  armour 
from  corrosive  influence  when  put  on  over  it,  but  it  is  unlikely 
that  any  fibrous  material  will  resist  a  continuous  flow-  of 
water  long,  however  well  soaked  in  compound. 

Where  unarmoured  cables  are  run  down  shafts  in  wood  cas- 
ing, being  malletted  in,  it  is  desirable  for  them  to  have  an  extra 
layer  of  jute  to  act  as  a  pad,  and  the  whole  should  be  well 
coated  with  a  preservative  and  water-resisting  compound. 
Where  three-phase  mains  are  run  as  single  cables,  in  situations 
where  wood  casing  is  impossible,  they  should  be  given  several 
layers  of  jute,  as  armour  would  produce  heavy  inductive  losses, 
as  previously  mentioned. 

The  protection  of  trailing  cables,  as  previously  touched  upon, 
is  a  point  allowing  of  considerable  variation.  Nearly  every 
material  has  been  brought  into  use  for  this  purpose  in  the  form 
of  lapping,  braid  or  tube.  The  trouble  with  lapping  is  that  if 
it  gets  cut  or  abraded  through,  it  unravels  quickly,  and  the 
insulation  inside  is  apt  to  get  injured.  It  is  easily  repaired, 
however.  With  braiding,  while  not  so  quickly  unravelled 
after  a  cut,  it  is  harder  to  make  a  neat  repair.  With  tubing, 
such  as  leather  or  canvas  bound  around  and  sewn  with  a  longi- 
tudinal seam,  a  cut  quickly  extends  all  around  the  tube,  and 
necessitates  careful  patching.  Some  use  is  made  of  rubber 
canvas  hose  pipe,  into  which  trailing  cables  are  drawn,  and  this 
makes  a  strong  but  expensive  job. 

While  it  is  certain  that  cables  require  to  be  designed  by 
experienced  men  to  give  good  results  in  mining  work,  it  is 
equally  positive  that  such  cables  mustalso  be  fixed,  jointed  and 
maintained  bv  experienced  men.  to  ensure  their  permanent 
well-being.  This  point  is  often  overlooked  liy  colliery  engi- 
neers, who  consider  anyone  competent  to  handle  cables  who 
may  have  done  wiring  jobs,  or  who  may  not  have  advanced 
even  so  far  upon  the  electrical  highway.  The  conditions  about 
a  colliery  are  such  thit  the  best  cable  ever  made  may  be  left 
on  its  last  legs  for  want  of  an  occasional  test,  by  the  provision 
of  unsuitable  jointing  material,  by  bending  the  cable  at  too 
small  a  radius,  or  bv  the  omission  or  commission  of  a  dozen 
incidentals  vital  to  the  cable's  life.  To  the  man  who  has  been 
there  before,  the  largest  diameter  guide  pulley  available,  the 
provision  of  a  strong  lash-to  rope,  the  bevelling  of  the  cleat  tops, 
the  dryness  of  jointing  conditions,  &c.,  are  items  that  bitter 
experience  gives  a  proper  value  to. 

It  is  advisable  to  have  at  least  the  first  cables  to  be  used  in  a 
jiil  laid  by  an  experienced  man,  whether  contractor's  or  cable- 
maker's  engineer  ;  and  the  joints  and  connecting  up  should 
be  done  bv  a  jointer  experienced  in  colliery  cable  work. 
Lengths  of  cables  have  been  ruined  for  want  of  experience  in 
this,  and  the  \ise  of  a  cheap  ami  unsuitalile  com|Miund  for 
filling  in  joint  l)o.\es,  has  cost  hundreds  of  |)onn(ls  in  cases 
within  the  writer's  kni  wiedge. 

In  mining  work  there  is  con.sideialih'  cluince  ol  heavy  over- 
hiails.  and  the  ([uesfion  of  overloading  cables  brings  uj)  the 
advantage  of  fibrous  insulated  cable  as  being  less  likely  to  be 
troubled  by  heat.  If  it  were  necessary  to  habitually  and 
excessively  overload  cables,  there  would  be  a  stronger  argu- 
ment in  favour  of  this  fiiirous  type.  But  the  limitations  of 
overloading  are  not  so  much  in  the  msnliiling  material  as 
in  the  lonductor,  which  iiecomes  expanded  Jiy  Ihi'  heat  gene- 
rated, and  is  found  to  move  bodilv.  to  the  detriment  of  joints, 
and  of  itself  eventuall". 

A  fair  amount  of  overload  can,  however,  be  borne  by  the  best 
bitumen  cables,  and  experiments  made  by  a  well-know  n  colliery 
engineer  upon  that  cla.  s  of  cable  called^Glover's  Solid  Bitumen 
Three-core  showed  no  evil  result  upon  the  ins\ilation  after  nm- 
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nin"  for  four  hours  upou  it  iil  a  cuniMit  donsity  equal  to  t>,(«H> 
amperes  persijuare  inch.  This  Solid  IJituincii  calih'  is  normally 
nui  bv  this  onirineer  at  a  current  density  of  ^.(MM)  amperes  ])er 
>i|uare  incli.  which,  however,  cannot  lie  recommended  for 
.'eneral  practici\  It  is  not  chiinied,  however,  that  all  bitumen 
cables  can  stand  these  overloads. 

As  mentioned,  trouble  has  been  caused  upon  overloaded 
cables  by  the  expansion  and  contraction  of  the  conductor,  and 
an  effort  has  recently  been  made  to  overcome  this,  by  allowin<i 


spaci 


between  the  conductor  wires  for  their  movenu'nt  locally. 


Thus  one  or  more  wires  are  omitted  from  each  layer  in  buildiiio; 
up  the  strands,  so  that  any  movement  among  the  wires  can  be 
taken  up  in  these  spaces.     The  centre  wire  is  omitted  also. 

To  summarise  :  the  writer  recommends  the  use  of  bitumen 
cables  everywhere  in  a  mine,  on  the  ground  of  initial  cheapness, 
low  maintenance  and  the  less  chance  of  permanent  damage 
from  unavoidable  faults  upon  them.  (Trailing  cables  should 
have  rubber  insulation  under  the  bitumen  moulding,  as  men- 
tioned.) 

This  point  of  view  will  doubtless  be  challenged  by  those  few 
fortunate  people  who  have  used  cables  of  the  fibrous  insulated 
tvpe.  lead  sheathed,  with  success.  But  it  will  usually  be  found 
that  their  installations  have  been  attended  to  by  skilled  men, 
and  that  the  cables  have  been  used  in  carefully  selected  situa- 
tions. Bitumen  insulated  cables  would  have  done  equally  as 
well  under  those  circumstances,  and  lietti'r  under  worse  condi- 
tions. 

<XH>^^ — 

Some  Cables  and  Cable 
Accessories  for  Mines, 

We  understand  that  in  a  company  of  mining  engineers,  when 
the  topic  under  discussion  is  the  relative  merits  of  various 
types  of  cable,  the  atmosphere  is  likely  to  become  charged 
with  electiicity,  and  ruptures  of  the  dielectric  are  not  un- 
known. Being  of  a  peaceable  turn  of  mind  we  have  no  wish  to 
be  drawn  into  the  fray  on  this  occasion,  but  in  what  follows 
wc  leave  vaiious  well-known  makers  to  state  their  own  cases, 
and  to  exhibit  their  preference,  if  any,  for  a  particular  type  of 
cable.  Some  makers  have  developed  special  types,  whereas 
others  rely  upon  their  standard  lead-covered  cables,  which  thej' 
consider  fully  meet  all  requirements. 

A  few  years  ago  the  cables  used  for  supplying  power 
throughout  the  workings  of  a  mine  were  in  nearlj-  all  cases 
either  vulcanised  bitumen  or  rubber  covered  and  braided. 
Messrs.  Siemens  Bros.  &  Co.,  however,  took  the  bold  step  of 
using  lead-covered  paper-insulated  cables,  and  we  understand 
that  their  experience  with  such  cables  throughout  the  last  four 
years  has  proved  entirely  satisfactory,  notwithstanding  the  then 
prevailing  opinion  that  paper  impregnated  cables  were  doomed 
to  failure.  In  fact,  in  most  instances  where  these  had  previously 
been  useil  for  conveying  current  down  pit  shafts,  the  junction 
boxes  at  the  foot  of  such  shifts  were  burst  by  the  gradual 
descent  of  the  oil  in  the  impregnated  paper. 

Messrs.  Siemens  Bros.  &  Co.,  therefore,  took  special  precau- 
tions in  impregnating  their  cables.  The  paper  was  first  wrapped 
round  the  conductor  and  dried  at  a  low  temperature  in  a 
Vacuum  to  remove  all  moisture  from  the  pores,  and  it  was  then 
impregnated,  also  in  a  vacuum,  the  surface  liquid  being  after- 
wards drained  off.  With  these  cables,  long  lengths  have  been 
suspended  vertically  with  perfectly  satisfactory  results.  The 
lead  covered  cables  for  shaft  work  are  always  double  wire 
armoured,  whilst  in  the  workings  single  wire  armouring  is 
found  to  be  sufficient. 

Several  methods  are  adopted  by  Mefsrs.  Siemens  Bros.  & 
Co.  for  fixing  the  cables  in  vertical  shafts.  Probably  the 
most  satisfactory  is  that  in  which  cleats,  as  shown  in  Fig.  1, 
are  fixed  vertically  about  every  20  yds.  The  cables  are,  in 
other  cases,  completely  encased  in  troughing  throughout  the 
shaft,  each  length  of  troughing  being  filled  with  bitumen  before 
the  length  next  above  is  fixed  in  position. 

The  easiest  system  is,  of  course,  that  in  which  the  whole 
length  of  cable  is  allowed  to  hang  from  a  special  suspender  at 


the  top  of  the  shaft.  Fig.  3  shows  such  a  suspender  as  used  by 
Messrs.  .Siemens  Bros.  A  Co.  It  will  be  seen  that  the  whole 
weight  of  the  cable  comes  upon  the  steel  wires  of  the  armour- 
ing, and,  provided  a  suitable  girder  is  available,  this  method 
is  said  to  prove  perfectly  satisfactory,   even  for  lengths  of 


I  fuU  size. 
Fig.  1. — Siemens  Pitch  Pine  Cable 
Cleats. 


I  full  size. 

Fio.  2. — Siemens  Cable 

Support. 


400  ft.  of  cable.  This  suspender  can  be  used  in  conjunction 
with  the  cleats  shown  in  Fig.  1.  for  lengths  of  600  yds.  or 
700  yds.     The  suspender  is  termed  a  "bucket  suspender." 

For  suspending  cables  throughout  the  workings  leather  loops 
are  usually  employed,  so  that  in  the  case  of  the  walls  or  roof 
falling  in  the  cables  come  away  easily  ;  whereas,  if  the  cables 


Fio.  3. 


I  full  s'le. 
-Siemens  Cable  Suspender. 


are  very  rigidly  supported,  they  are  very  liable  to  bo  consider- 
.ably  damaged  in  the  event  of  such  an  occurrence.  Where, 
howe\  er,  a  firm  and  reliable  roof  exists,  Messrs.  Siemens  use  a 
support  of  the  type  indicated  in  Fig.  2. 

It  is  sometimes  thought  that  lead-covered  cables  are  not 
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suited  for  positions  \yhei'e  they  arc  subjected  to  moisture  con- 
taining traces  of  acid  or  salts,  but  Messrs.  Siemens  find  that 
their  standard  cables  are  perfectly  satisfactory  in  such  posi 
tions,  most  probably  on  account  of  the  larger  amount  of  com- 
pound which  is  put  on  top  of  the  armouring.  They  there- 
fore use  their  standard  cables  for  all  mining  work  and  have  not 
found  it  necessary  to  iutioduce  any  special  types,  and  at  the 
present  time  they  are  supplying  large  quantities  of  paper-insu- 
lated lead-covered  cables  to  collieries  and  mines  in  the  north  of 
England. 

Among  the  oldest  established  cable  firms  Messrs.  AV.  T. 
Henley's  Telegraph  Works  Co.,  of  London,  hold  a  promi- 
nent pofition.  They  were  connected  with  some  of  the  earliest 
telegraph  work,  and  their  name  is  familiar  in  the  equipment 
of  the  most  modern  sys'.cms  of  power  snjiply. 


Fio.  4. — Hem.ey  s  SrsGLE- 
CoRE  Armoured  and  Vri.- 
c.\siSED  Bitumen  Cable, as 
.SUPPLIED  TO  the  Fife  Coal 
Co.   and    Messrs.    W.    C. 

C.\BR. 


Fig.  .5. — Henley  s  Thkee-Cure 
P.-LPER    1nsul.\ted  Cable  for 

JILNLNG  \Vt)RK.  as  SUPPLIED  TO 

THE  Clifton  Colliery  Co., 
Nottingham,  and  the  United 
Collieries. 


In  connection  with  the  installation  of  electric  power  in 
mines,  one  of  the  most  important  questions  to  be  considered  is 
that  of  suitable  cables,  as  the  efficient  woi-king  of  the  plant  is 
naturally  greatly  dependent  upon  an  uninterrupted  supply  of 
current.  To  do  this  requires  cable  of  the  best  manufacture 
erected  in  the  most  careful  and  suitable  way.  Messrs.  Hen- 
ley's long  experience  in  cable  manufacture  stood  them  in  good 
stead  when  the  question  of  the  use  of  electricity  in  mining 
came  up  for  consideration,  and  in  what  follows  we  give  some 
details  of  the  cables  they  have  specially  designed  for  this  work. 

Fig.  4  shows  a  cable  used  in  direct  current  work.  Its  insu- 
lation is  vulcanised  bitumen,  which  is  placed  either  directly  on 
tlie  cable  or  separated  from  it  by  a  paper  or  jute  sei)arator. 
It  is  then  taped  with  two  coatings  of  tape,  strongly  braided 
and  served  over  all  with  preservative  compound  and  armoured 
with  steel  wires.  It  is  specially  suitable  for  suspension  in 
shafts  or  workings  where  there  is  cither  strain  or  risk  of  in- 
jury. A  cable  of  this  type  was  recently  supplied  to  the  Fife 
Coal  Co.  where  it  is  suspended  in  a  shaft  nearly  \  mile  deep. 
ll  is  considered  necessary,  in  the  case  of  a  long  length  of  heavy 
cable  without  deating  to  the  shaft,  that  two  layers  of  gal 
vani.sed  iron  wires  should  be  used  served  over  all  as  u  pro- 
tection for  the  armouring  against  tlu'inical  action,  which  is 
Usually  more  ]>ronouiiccd  in  mines  than  under  ordinary 
conditions. 

Fig.  5  shows  a  three-core  paper-insulated  cable  also  for 
mining  work.  This  type  is  considered  to  have  advantages  over 
vulcanised  bitumen  in  certain  cases,  for  it  possesses  greater 
dielectric  strength  and  there  is  no  danger  of  decentralisation. 
With  paper,  however,  the  danger  of  moisture  is  always  present . 

l'"ig.  0  shows  a  concentric  type  of  cable,  which  by  some  engi 
Jieers  is  considered  more  suitable  than  two  single  cables,  i)aitly 
on  account  of  there  being  less  liability  of  receiving  a  shock  in 
the  case  of  a  fault  developing.  It  may  be  mentioned  that  in 
th<!  case  of  all  three  core  and  twin  cables  made  by  Messrs. 
Ileuleys  each  core  is  distinguished  by  a  dilleront  colour.  This 
arrangement  is  undoiibtcdiy  greatly  apprcciateil  by  jointers 
and  testers,  as  it  allows  ea-sy  recognition  to  be  dbtained.  The 
cable  illustrated  (Fig.  6)  has  both  iinicr  and  outci-  coiuluitors 
insulated  with  impregnated  paper.  It  is  furthoi  sheathed  with 
vulcaniscfl  bitumen  and  finished  as  in  the  case  of  other  cabb-s. 

Messrs.  Ileuleys  have  recently  made  a  new  departure  in  ap 
plying  the  bitumen  directly  to  the  core  of  the  cable.     This 


method,  it  is  claimed,  prevents  any  moisture  from  directly 
reaching  the  cable.  The  cables  so  insulated  are  laid  up  round 
a  common  bitumen  core.  No  tapes  or  wormings  are  employed, 
all  the  interstices  being  filled  up  with  bitumen,  forming  one 
solid  mass  of  this  substance. 

In  Fig.  7  we  illustrate  an  exceedingly  interesting  cable,  its 
particular  feature  being  its  size.  Its  insulation  is  paper 
sueathed  with  lead.  Under  the  lead  is  a  B.O.T.  copper  earth 
shield,  while  it  is  further  protected  with  galvanised  iron  wires. 
Its  overall  diameter  is  4iin. 

A  very  useful  part  of  a  mining  equipment  is  the  trailing 
cable,  especially  in  regard  to  the  operation  of  coal  cutters  and 
similar  machinery',  while  the  rough  usage  to  which  they  are 
necessarily  submitted  makes  it  important  that  their  insulation 
should  be  particularly  sturdy.  Fig.  Sa  shows  a  type  of  cable 
for  this  purpose.     It  is  specially  flexible  and  insulated  with 

pure  rubber.  Its  protective 
covering  is  very  close,  being  com- 
posed of  a  number  of  fine  hemp 
yarns  braided  into  a  cord,  thus 
making  a  specially  hard  and 
strong  covering.  This  covering 
is  braided  on,  preferably  over 
a  covering  of  jute  or  hemp, 
and  is  finally  served  with  water- 
proof compound.  Another  ar- 
rangement, the  leather  braided 
type,  is  shown  in  Fig.  8b.  The 
leather  is  specially  cured,  and 
is  put  on  in  the  form  of  a  com- 
plete sheath  or  strips  of  about 
,5  in.  wide,  laid  on  in  the  form 
of  a  braid,  served  with  water- 
proof compound  if  required. 
Messrs.  Henley  also  make  shot-firing  wires  of  various  types. 
These  are  in  general  of  the  twin-core  type,  which  vary  from 
No.  22  to  iS'o.  16  S.W.tJ.  The  insulation  may  consist  of  im- 
pregnated cotton,  pure  indiarubber,  vulcanised  indiarubber,  or 


Fig.  <). — Henley's  Concentru 
Paper   Insulated   Cable. 


-IIl.Nl.EV's  TlllU.l     .  .1.1     1     UU.l.    IN    I  SI 
llUFKBVN   COLUKKIK.-). 


gutt;i  percha  coverod  with  suitable  braiding  saturated  witli 
waterproof  compound. 

The  boxes  used  by  Messrs.  Henley  in  connection  with  col 
liery  installations  arc  to  bo  speci.illy  adapted  in  order  to  com- 
ply with    the  somewhat   stringent   conditions    prevailing   in 
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mines.  When  it  is  necessary  to  joint  lengths  of  cable,  straight 
through  boxes  are  useil  into  which  the  cable  is  brought  and 
linnly  clanipeil  to  the  glands.  The  cores  in  tlio  cases  of  a  twin 
or  three  core  cable  are  carefully  se])arate<l  from  each  other, 
the  connections  made  bj'  mechanical  joints  which  must  also  be 
electric.illy  eHicient,  the  joints  then  thoroughly  insulated,  and 
the  box  filled  up  solid  with  specially  :idapted  compound.  In 
cases  where  long  runs  of  cable  occur  it  is  advisable  to 
insert  disconnecting  boxes  at  intervals  to  facilitate  testing, 
and  at  the  same  time  care  should  be  exercised  to  en- 
sure that  the  boxes  ore  thoroughly  watertight  when  the 
cover  is  fixed.  Terminals  of  opposite  polarity  must  be  as 
widely  separated  as  possible,  and  completelj'  surrounded 
with  compound,  which  must  be  entirely  impervious  to 
moisture,  non-intlammable,  and  which  retains  its  li(|uid 
form  for  a  considerable  time  after  heating,  in  oi'der  to 
ensure  all  parts  of  the  box  being  thoroughly  filled.  The  links 
must  be  so  arranged  that  they  arc  readily  removable  by  means 
of  insulated  handles.  Shields  should  also  be  placed  between 
the  links  of  opposite  polarity,  and  suitable  arrangements  made 
to  etticientl)-  earth  the  boxes.  Plug  bo.xes  for  use  in  connec- 
tion with  trailing  cables  for  coal  cutters,  &c.,  are  of  a  somewhat 


Hexi.ey's   Trailixo  C\bi,e.s. 


A,  Riiblier- covered  Trailing;  Cable,  protected  witli  Hemp  Erixiding. 

B,  A  simitar  Cable,  protected  with  Leatlier  Braiding. 

complicated  nature  on  account  of  the  various  precautions 
which  must  be  necessarily  made.  It  is  hardly  possible  to 
describe  here  the  details  of  the  various  types  of  boxes  used, 
not  to  speak  of  cleats,  suspenders,  and  drums  for  lowering 
cables  down  shafts. 

One  of  the  oldest  and  best-known  names  in  connection  with 
cables  is  that  of  Messrs.  Johnson  &  Phillip.s  ;  this  firm  have 
supplied  large  quantities  of  their  Paterson's  vulcanised  bitumen 
cables,  for  which  they  have  the  sole  right  of  manufacture,  to 
many  collieries  in  this  country,  and,  as  proof  of  the  satisfaction 
which  this  type  of  cable  has  given,  we  may  mention  that  up  to 
the  present  not  a  single  complaint  has  lieen  received.  This 
particular  type  of  cable  is  especially  suitable  for  use  in  mines, 
owing  to  its  lightness  and  flexibility,  which,  of  course,  render 
it  very  ci.sy  to  erect  in  pit  shafts,  &c.  Other  advantages  are  that 
it  is  absolutely  non  hygroscopic,  unaflfected  by  acids,  and  has 
great  dielectric  strength.  Refined  Trinidad  bitumen  of  the 
higbeatquality  is  employed, anditisimportanttonotice  that  the 
dielectric  is  not  brittle  at  ordinary  low  temperatures  or  unduly 
soft  at  the  highest  temperatures  met  with  in  practice.  Fig.  9, 
herewith,  shows  a  three-core  high-tetision  cable  for  colfiery 
work  at  a  pressure  of  2,000  volt.s,  each  conductor  being 
covered  with  a  separator  of  special  impregnated  paper,  insu- 
lated with  vulcanised  bitumen  and  lapped  with  two  bitumen 
tipes,  ami  the  whole  being  double  wire  armoured  with  gal- 
vanised steel  wires  and  served  overall  with  yarn  and 
thoroughly  compounded. 


Other  cables  manufactured  by  Messrs. -Johnson  &  Philliia  in 
conn.'ction  with  mining  work  are  those  for  shot  firing  and 
trailing  cables,  while  Paterson's  patent  fire-resisting  cables  also 
find  favour  with  a  luimbor  of  colliery  proprietors. 


Fio. 


9. — Johnson  iVr  Phillips'  High-Tkn'sion  Cable  for  Colliery 
Work. 


The  method  of  suspension  adopted  where  cables  are  fixed  in 
mines  is  of  great  importance,  and  may  seriously  alYect  the  life 
of  the  cables.  Fig.  10  illustrates  a  cable  suspender  which  is 
supplied  by  Messrs.  Johnson  &  Phillips.     The  suspender  is 


Fiii.  10. — loiiNSON  A  Piiii.Lip.s'  Cable  Sdrpendeb. 

designed  for  use  in  pit  shafts,  and  its  main  feature  is  that  very 
little  pressure  is  put  upon  the  bitumen  or  other  insulating 
material.  A  slight  improvement  in  connection  with  the  use  of 
this  suspeniler,  but  one  of  considorablo  importance  has  recently. 


108 


THE  ELECTRICIAN."— MINING  ISSUE. 


July  10,  1908. 


been  made,  namely,  that  it  is  fastened  by  chains  about  3  ft. 
long,  thus  doing  away  with  anj^  tendencj'  to  bend  the  cable. 

The  method  of  fixing  is  as  follows  : — The  split  cone  of  the 
suspender,  as  seen  in  illustration  Fig.  10,  is  fitted  on  to  the 
armouring  wires,  which  are  carefully  brought  down  over  the 
cone  and  are  secured  below  the  cone  by  binding  wire.  The 
body  of  the  suspender  which  has  been  previously  slipped  down 
the  cable  is  now  brought  up  and  the  suspender  is  ti.ved  on  to 
a  beam  or  other  suitable  support.  Special  precautions  are 
taken  in  the  machining  of  the  cone  and  bodj',  so  that  in  use 
the  weight  shall  be  spread  evenly  liy  each  wire  being  securely 
wedged. 

Messrs.  Callknder's  Cable  &  Coxstuuction  Co.  have 
recently  introduced  and  placed  on  the  market  a  new  type  of 
cable  specially  designed  for  use  in  coal  mines.  Where  steel 
wire  armouring  has,  in  the  past  been  used  either  in  the 
shaft  or  underground  roads,  it  is  replaced  by  a  double 
"armouring"  or  "sheathing"  of  hard  Manilla  cords.  It  has 
been  recognised  that  the  use  of  ordinary  ^Manilla  rope  is 
open  to  several  objections  ;  the  compaii)',  therefore,  have  been 
experimenting  for  some  time,  and  have  been  able  to  produce 
a  rope  armour  which  is  non-shrinkable  and  at  the  same  time 
w^ater  resisting. 

The  insulation  of  the  cable  is  Callender's  Vulcanised 
Bitumen,  and  is  in  all  respects  similar  to  that  of  their  standard 
cables.  The  substitution  of  the  rope  armouring  for  the 
wire  armouring  largely  reduces  the  weight  of  the  cable,  which 
is  in  man}-  places  an  important  consideration.  The  rope 
armouring  gives  a  very  etticient  protection  against  mechanical 
damage,  and,  being  non-metallic,  single  conductor  cables  of 
this  type  can  be  employed  for  alternating  work,  which  is  an 
important  consideration  in  view  of  the  large  adoption  of  three- 
phase  working  in  collieries. 

The  great  development  of  electrical  work  in  collieries  is 
causing  a  steady  increase  in  the  size  of  the  cables  required 
down  the  shafts  and  in  the  workings,  and  in  many  cases  the  con- 
ductors required  arc  so  large  as  to  make  the  use  of  one  three- 
core  cable  almost  prohibitive  on  account  of  the  great  size  and 
weight.  In  such  cases  it  is  necessary  either  to  use  a  number 
of  small  three-core  cables  or  else  single-conductor  cables  of  the 
f\dl  section  reipiired.  The  objection  to  single  conductor  cables 
in  the  jiast  has  been  the  ditliculty  of  installing  them  when  used 
for  alternating  work,  as  they  cannot  be  armoiu'ed  without  in 
curring  heavy  losses,  but  the  introduction  of  the  roi)e  armour 
removes  this  dilliculty,  and  enables  such  cables  to  be  used  up 
to  any  size  that  may  be  required. 

A  cable  which  is  well  suited  for  mining  installations  and 
which  is  in  great  demand  among  mining  engineers  is  the 
"  Indestnictiblc  "  cable  (Hackethal  patent),  manufactured  by 
the  iNUKSTKUCTiBr.E  Cable  Co.,  of  47-r)l,  I'ark-street,  South- 
wark,  S  E.  As  the  name  of  the  cable  implies,  it  is  practic- 
ally indestructible,  and  neither  atmospheric  nor  chemical  in- 
fluences are  sai<l  to  affect  the  insulation.  On  the  contrary, 
the  longer  this  calde  is  exposed  the  better  the  insulation  is 
eaid  to  become  ;  in  fact,  after  the  com|)ositiori  with  which 
these  cables  are  treated  has  gone  through  its  oxiilising  process, 


The  insulation  consists  of  a  jute  covering,  impregnated  with 
a  composition  of  red  lead,  linseed  oil  and  some  other  patent 
ingredient.  The  hardening  process  previously  referred  to  re- 
sults, it  is  said,  in  an  increased  insulation  resistance — ■ 
that  is  to  sa}',  the  insulation  resistance  after  the  cables 
have  been  installed  and  exposed  to  the  air  for  some  time  is 
greater  than  when  first  put  up. 

In  order  to  meet  the  many  requirements,  "  Indestructible  " 
cables  are,  we  understand,  being  manufactured  with  five 
standard  insulations,  some  of  these  being  found  very  suitable 
for  telephone  and  telegraph  work  where  such  lines  have  to 
cross  high-tension  overhead  mains. 

The  St.  Hele.ns  Cable  &  Rt'BBER  Co.,  of  Warrington,  are 
one  of  those  fortunate  firms  who  possess  an  excellent  speciality 
which  they  find  exceedingly  useful  in  the  course  of  their  work. 
In  this  case  the  particular  speciality  is  the  well-known  "  Dia- 
lite."  Since  its  first  appearance  on  the  market  the  St.  Helens 
Cable  Co.  have  found  it  uniquely  suitable  for  mining  work,  and 
its  use  has  grown  to  a  very  considerable  extent.  It  is  claimed 
that  by  its  use  the  diseases  that  the  mining  cable  is  heir  to  are, 
in  the  main,  overcome  and  that  such  cables  arethe' cheapest. 


I'u:.    II.— St.  Hklk.ns  C.\ble  Co. 


•  DiAI.ITK"     .MlNlNO    Cabi.r. 


Fig.  11  shows  a  cable  ot  this  description  which  is  being  used 
in  a  mine  shaft.  It  is  designed  for  three-phase  working  and  is 
insulated,  wormed  and  sheathed  with  "  Dialite  "  and  is  further 
protected  by  a  double  armouring  of  galvanised-iron  wires. 
Such  a  cable  is  tested  at  an  alternating  voltage  "f  .'VlMlO  after 
24  hours  immersion  in  water. 

At  the  Helsby  works  of  the  British  Insulated  &  Helsby 
Cables  (Ltd.),  a  special  c.ible  suitable  for  use  in  collieries  is  manu- 
factured.   It  goes  by  the  name  of  "  Iblsl'V  II  u  J  Coril  liraiiled 


Fill.  12. — Helkdv  Hark  Coiih  1!iiam>ki)  TiiAn.iKO  Cable. 


the  insidating  mas8  foimsa  hard  cruet  around  the  copper  wire, 
ami  it  is  ditliciilt  to  even  file  it  away. 

This  special  treatment  of  "  Indestructible"  cables  renders 
them  CBpocially  suitable  for  ovorlioail  conductors,  and  they 
will  be  found  of  the  greatest  value  for  installalions  in 
tunnels  and  other  damp  localities  and  all  places  where  acid 
fumes  |irevail  or  where  the  atmosplieric  conditions  liavo  a  ten 
ilency  to  destroy  the  ordinary  cables  after  a  comparatively 
short  time. 


Trailing  Cable,"  and  is  illustrated  in  Fig.  12.  The  distinctive 
feature  of  this  product  is  the  armouring,  which  consists  of  hard 
cord  braided  on  to  the  cable  in  pl.aco  of  a  metallic  covering, 
thus  doing  away  with  the  risk  of  sp;»rl;8  cause!  by  a  metallic 
covering  striking  any  hard  material.  This  safeguard  has  not 
been  obtained  by  the  sacrilicc  of  durability  and  llexibility,  so 
that  this  cable  should  Ik-  found  very  convcnitMit  for  fixing  in 
many  jiosiiions  where  the  use  of  a  molallic  sheathed  cable 
might  lie  attencled  with  a  certain  amount  of  .-isk. 
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Electrical  Signalling  in  Mines,    i 

BY  F.   HIRD,   B.A.,   M.I.E.E.  | 

(Of  Messrs.  Sieui?us  Bros.  SiCo)  ^ 

The  operations  of  hauling  and  hoisting  materials  and  men, 
which  are  common  to  all  mines,  cannot  in  general  be  cairied 
out  without  a  clear  and  reliable  system  of  signalling,  by  means 
of  which  the  engine  or  motor  driver  is  informed  when  he  should 
start  or  stop  and  when  a  lower  speed  i.s  required,  &c.  Any 
misunderstanding  of  the  signals  or  failure  in  the  signalling  ap- 
paratus is  liable  to  result  in  danger  to  life  ordamage  to  property. 

It  is  obvious  that  there  is  here  a  considerable  field  foi-  the 
application  of  electric  methods  which  are  more  tiexilile  and 
more  certain  than  mechanical  devices,  and  which  can  be 
arransicd  to  give  signals  in  a  more  convenient  form. 

We  will  commence  by  considering  systems  of  electrical  sig- 
nalling as  applied  to  tlie  control  of  hauling  operations.  Here 
the  conditions  to  be  complied  with  are  so  readily  met  by  elec- 
trical methods,  that  these  have  long  since  been  very  generally 
adopted.  In  general,  a  signalling  installation  consists  of  two 
bare  overhead  wires  carried  on  porcelain  insulators  and  running 
along  the  routes  on  which  hauling  takes  place,  up  to  the  hauling 
engine,  where  a  single  stroke  bell  or  gong  is  provided.  The 
connections  are  .so  arranged  that  the  gong  is  sounded  by  con- 
necting together  the  two  bare  wires  at  any  point  of  their  length, 
either  by  actually  bringing  them  into  contact  or  by  bridging 
them  with  any  piece  of  metal  that  is  handy.  In  some  cases 
bell  pushes  are  also  provided  at  certain  places. 

Crude  as  this  device  appears  to  be,  it  is  undoubtedly  well 
suited  to  the  needs  of  the  case.  The  track  rails  in  mines  are 
generallv  verv  roughlv  laid,  being  often  only  intended  for  tem- 
porary use,  and  derailments  of  trucks  are  necessarily  frequent. 
It  is  therefore  neces.sary  to  be  able  to  signal  to  the  driver  to 
stop,  from  any  point  of  the  route.  The  bare  wire  arrangement 
3er\'es  this  purpose  very  satisfactorily. 

There  are,  nevertheless,  several  defects  in  the  system  when 
carried  out  in  its  simplest  form,  as  above  described,  which  have 
made  themselves  felt  in  practice.  In  the  first  place,  it  is  highly 
desiiable  that  the  driver  should  know  from  what  point  of  the 
line  a  signal  has  been  given,  and  secondly,  that  he  should  not 
.start  again  until  he  receives  a  signal  to  do  so  from  the  same 
point.  By  dividing  the  line  into  sections,  to  each  of  which  a 
particular  tnitnber  is  assigned,  the  driver  can  identify  the  send- 
ing section  by  counting  the  strokes  on  his  bell.  The  liability 
to  mistakes  on  this  .system  and  the  readiness  with  which  the 
number  code  system  can  be  abused  for  the  purpose  of  shifting 
blame  to  another  quarter,  render  it,  however,  very  unsatis- 
factory. This  is  particularly  the  case  in  extensive  workings 
where  high  speeds  are  in  use.  In  fact,  wherever  modern 
methods  and  high  speed  of  production  arc  in  vogue,  the  need 
for  more  complete,  thorough  and  reliable  signalling  makes  itself 
felt. 

A  method  of  electrical  signalling  which  is  free  from  these 
disadvantages  was  described  by  Mr.  .1.  Willis  in  a  Paper  read 
before  t\\e  North  Staffordshire  Institute  of  Mining  Engineers 
in  May,  1905.  In  this  sy.stem  the  bare  wire  circuit  is  divided 
into  sections  as  usual,  but  a  resi-stancc  of  about  50  ohms  is  in- 
serted in  one  of  the  wires  wherever  it  passes  from  one  section 
to  the  next.  In  this  manner  it  will  be  seen  that  the  sections 
are  distinguishable  from  each  other  by  the  different  strength  of 
current  obtained  when  connection  is  made.  The  receiving 
apparatus  at  the  driver's  station  consists  of  a  set  of  relays  so 
adjusted  that  each  responds  only  to  a  particular  strength  of 
current.  The  relay  which  operates  lights  up  a  small  lamp  on  a 
local  circuit,  at  the  same  time  it  interrupts  the  circuits  of  all 
the  relays  which  are  set  to  resi)ond  to  a  weaker  current  than 
its  own,  and  so  prevents  them  working.  A  bell  is  provided 
which  isalso  relay-operated  on  a  local  circuit  and  which  responds 


to  signals  from  all  the  sections.     This  systemVas  first  installed 
in  the  Leycett  Collieries,  and  is  said  to  have  given  satisfaction. 

The  princi|)le  of  depending  upoTi  differences  in  current 
strength  is,  however,  generally  admitted  to  be  iindesii'able  in 
signalling  work,  and  forms  an  element  of  weakness  in  this 
ingenious  .solution  of  the  problem. 

The  most  com|)lete  and  reliable  system  yet  devused  was  first 
installed  at  the  Royal  Mines  at  Brii.\,  in  Austria,  by  Messrs. 
Siemens  &  Halske,  of  Vienna,  and  is  described  by  llerr  Gustav 
Ryba  in  the  Ocstcrrciehischr  ZcifsrJiri/l  jilr  Biiy  und  lliillni- 
m'sen  in  Novemlier,  1905.  In  this  case  the  principle  of  two 
bare  wires  along  the  whole  route  is  retained,  but  one  of  these 
wires  is  cut  up  into  lengths,  one  for  each  section,  and  each  such 
length  is  connected  directly  and  independently  to  the  hauling 
station,  by  means  of  an  insulated  wire.  The  other  wire  serves 
as  a  common  return  for  all  sections.  It  will  be  seen  that  the 
cost  of  the  wires  must  be  somewhat  greater  on  this  system,  but 
the  amount  involved  is  not  usually  great,  and  the  advantage 
of  direct  and  positive  operation  more  than  counterbalances  the 
additional  cost. 

The  accompanying  diagram  (Fig.  1)  with  a  few  words  of  ex- 
planation will  make  the  system  clear.  The  diagram  shows  for 
the  sake  of  simplicity  only  three  sections  ;  the  bare  wires  arc 
indicated  by  dotted  lines.  At  the  end  of  each  section  there 
are  provided  a  bell  push  and  a  bell,  both  of  which  are  water, 
dust  and  gas-proof.  In  the  haulage  station  there  are  also  a 
push  and  bell  and  in  addition  a  board  containing  for  each  sec- 
tion one  plain  drop  indicator,  and  one  drop  indicator  serving 
also  as  a  relay  for  switching  on  a  small  indicator  lamp.  There 
is  also  a  line  l.iattery  and  a  local  battery  for  the  lamps. 

The  operation  is  as  follows  : — Suppose  the  push  on  section 
2  to  be  pressed,  or,  what  comes  to  the  same  thing,  the  two  bare 
wires  in  section  2  to  be  connected  together,  a  circuit  is  estab- 
lished from  the  line  battery  through  the  two  magnets  m.,  and  b, 
causing  both  shutters  to  fall  and  the  lamp  c.^  to  light  up,  through 
the  line  and  bare  wire  2  across  the  push  to  line  V,  here  dividing 
itself  amongst  all  the  bells  including  that  in  the  haulage  station 
to  earth  and  back  to  the  battery.  The  effect,  therefore,  is  to 
ring  all  the  bells  along  the  line,  as  well  as  the  bell  in  the  haulage 
station  (which  is  of  lower  resistance  than  the  other  bells)  and 
to  show  by  means  of  two  drop  shutters  and  a  signal  lamp  that 
the  signal  to  stop  has  come  from  section  No.  2.  Tlu'  driver 
stops  the  motor  or  engine  and  replaces  only  the  upper  indicator 
drop,  leaving  the  bottom  one  down  and  the  lamp  alight,  until 
he  receives  a  signal  to  proceed,  which  signal  he  accepts  only 
from  section  No.  2. 

The  object  of  having  two  indicators  for  each  section  is  to 
enable  the  driver  to  keep  on  record  before  his  eyes  the  indica- 
tion which  was  first  received,  as  a  reminder  to  him  to  accept 
starting  instructions  only  from  that  point. 

This  system  has  been  widely  adopted  and  found  to  be  both 
convenient  and  reliable.  The  reliability  is  no  doiU)t  due  to  the 
fact  that  no  apparatus  is  used  which  has  not  been  specially 
designed  for  mining  conditions.  All  apparatus  is  enclosed  in 
sub.stantial  metal  cases  capable  of  resisting  a  considerable 
amount  of  rough  usage,  and  carefully  made  water,  dust  and 
gas-proof.  For  this  purpose  the  membrane  type  of  push  and 
of  bell  is  particularly  suitable  as  it  enables  all  working  parts  to 
be  absolutely  enclosed.  It  is  only  in  this  way  that  regularity 
of  working  can  be  ensured,  for  it  takes  very  little  dirt  oi'  rust  to 
prevent  a  bell  or  a  push  from  working,  and  the  failure  is  rarely 
discovered  except  at  the  expense  of  stoppage,  delay  or,  worse 
still,  accident. 

Turning  now  to  the  subject  of  signalling  as  applied  to  the 
control  of  hoisting,  we  find  that  a  much  less  general  adoption 
of  electrical  methods  has  as  yet  taken  place  in  this  country, 
although  on  the  Continent  electrical  methods  are  now  well  es- 
tablished. The  matter  will  be  best  understood  by  first  shortly 
considering  the  mechanical  methods  in  use  and  the  <lisadvan- 
tages  attending  them. 

The  mechanical  signals  for  shaft  signalling  usually  consist  of 
a  "■  pull  bell  "  arrangement.  A  rope  hangs  down  the  shaft  and 
is  attached  to  a  bellcrank  lever  at  the  pit  mouth,  a  balance  bob 
is  provided  which  overbalances  the  weight  of  the  hanging  rope 
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by  some  10  or  15  lb.  and  serves  to  bring  the  lever  back  promptly 
after  each  pull.  By  a  system  of  rods,  ropes  or  wires  and  bell 
cranks  the  motion  is  transmitted  to  the  engine  room  and  is  there 
used  to  operate  a  bell  or  gong. 

I  A  complete  set  of  such  apparatus  is  provided  for  each  shaft 
compartment,  and  the  engineman  distinguishes  between  the 
different  sources  of  the  signals  by  means  of  the  difference  in 
tone  of  the  bells.  In  addition  to  the  bells  in  the  engine  room 
a  further  set  is  provided  at  the  pit  mouth,  which  are  operated 
simultaneously  with  the  engine  bells  and  by  means  of  the  same 
mechanical  motion  of  the  rope. 

In  order  to  convey  the  necessary  information  to  the  engine- 
driver  a  code  is  used,  in  which  definite  meanings  are  attached 
to  various  numbers  of  bell  strokes.     For  instance  : — 
1  stroke  means  "  raise  "  when  the  engine  is  at  rest, 

1  stroke  means  "  stop  "  when  the  engine  is  in  motion, 

2  strokes  mean  "  lower," 

3  strokes  mean  "  men  in  the  cage,'" 

and  other  special  signals  consisting  of  various  nundjers  of 
strokes,  and  spacing  intervals  are  used  to  meet  the  particular 
needs  of  the  case. 

It  may  be  jnentioned  here  that  there  is  some  lack  of  uni- 
formity in  the  codes  in  use  in  different  mines  or  at  least  in 
different  districts,  which  in  itself  may  be  a  source  of  some  dan- 
ger. The  system  described  has  undoubtedly  the  merit  of  great 
simplicity,  and  has  furthermore  proved  itself  handy  and  suffi- 
ciently reliable  in  the  case  of  shallow  workings  ;  it  is,  however, 
clearly  inadequate  for  modern  requirements. 

VV^e  may  pass  over  for  the  present  the  obvious  disadvantage 
of  a  code  of  signals  depending  on  the  number  of  strokes  on  a  bell. 
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It  must,  however,  be  confessed  that  in  other  cases  the  reli- 
ability was  not  improved,  and  constant  trouble  was  experienced 
in  maintaining  the  installation  in  working  order.  This  was  due 
to  the  use  of  apparatus  which,  though  suitable  for  use  in  fac- 
tories and  other  Iniildings,  had  never  l)ecn  designed  for  the 
special  conditions  which  obtain  in  mines,  and  therefore 
frequently  broke  down  when  subjected  to  them. 

Where  the  conditions  happened  to  be  particularly  favourable 
or  where  the  services  of  competent  electricians  were  available, 
the  difficulties  were  in  time  surmounted,  and  reliable  electric 
bell  signalling  became  established  ;  in  other  cases  it  became 
discredited  in  the  eyes  of  the  management,  and  either  the 
mechanical  plan  was  reverted  to  or  a  substitute  found  in  the 
use  of  compressed  air. 

The  compressed-air  systems  which  have  been  put  into  use 
correspond  exactly  with  the  pull-bell  system  as  regards  the 
mode  of  signalling  and  the  results  achieved  ;  a  pipe  is  run  down 
the  shaft  in  which  a  pressure  of  air  is  normally  maintained,  and 
discharge  valves  provided  at  the  various  levels,  permit  the 
pressure  to  be  momentarily  reduci'd.  The  reduction  of  pres- 
sure actuates  a  diaphragm  which  in  turn  ojiens  a  valve  in  the 
engine  room  and  admits  compressed  air  to  a  whistle. 

This  arrangement  is  certainly  free  from  the  mechanical  objec- 
tions of  the  pull-bell  system,  and  is  no  doubt  more  reliable  than 
an  electric  installation  in  which  cheap  and  unsuitable  apparatus 
and  wire  have  been  used  ;  it  is,  nevertheless,  as  a  svstem,  liable 
to  just  the  same  objections  as  the  pidl-bell  system,  no  answer 
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and  the  risk  of  misunderstanding  the  signals,  especially  when 
several  bells  may  be  ringing  in  the  engine  room  at  once  which 
are  only  to  be  distinguished  by  their  different  tones,  and  turn 
to  other  defects  which  are  still  more  serious. 

In  the  first  ])lace,  no  means  of  answering  back  or  acknow- 
Udgiiig  the  recei])t  of  a  signal  are  possible,  so  that  the  sender 
has  no  certainty  that  his  signal  has  been  correctly  transmitted, 
for  the  bells  cannot  be  heard  at  any  great  distance  down  tlic 
shaft.  Again,  there  arc  serious  mechanical  difliculties  due  to 
thereciprocafing  motion  of  many  long  parts  in  positions  which  are 
not  readily  accessible,  anrl  are  yet  considerably  e.vjiosed  to 
damage  or  rlislocation,  from  various  source.^.  These  latter 
(lidiculties  increase  ra[)idK\witii  the  depth  of  the  shaft  and  somi 
becoinc  so  serious,  that  the  mecliaiii<'Hl  system  ceases  to  !"• 
ri'liabh'.  In  manv  cases  where  the  depth  is  too  great  for  ,i 
single  pull  bell  arrangement,  the  signal  is  sent  in  stagi's  and 
pa.ssed  on  till  it  ri^uches  the  driver.  Special  indicators  air 
sometimes  provided  which  count  the  bull  strokes  received,  ami 
count  backwards  those  which  are  sent  on,  so  that  the  indicator 
filioiild  always  come  back  to  zero  if  tlie  attendant  has  correctly 
passed  on  the  signnls.  The  unsatisfactorv  nature  of  such  nn 
arrangement,  however,  hardly  needs  pointing  out. 

It  is  not  suri)rising,  therefore,  that  at  an  early  date  the  sub 
Htilution  of  an  electric  bell,  ])usli  and  battery,  with  a  pair  ol 
iilHulatr'd  wires  for  the  Jiull  rope  and  bell  cranks,  should  have 
been  made,  the  system  in  other  respects  remaining  tinaltered. 
Such  substitutions  liave  in  many  casejt  proved  successful,  and 
have  resulted  not  only  in  greater  iiecurity  and  less  miiintcnimcc, 
but  also  in  increased  speed  of  working. 


back  is  possible,  there  is  liability  to  miscounting  of  the  signals 
and  to  confusion  if  several  shaft  compartments  are  beinc  dealt 
with. 

it  is  <-laimc<l.  indeed,  that  the  hissing  of  the  air  at  the  <lis- 
cliarge  valves  indicates  to  the  sender  that  the  signal  has  been 
reccived,'but  it  can  hardly  assure  him  of  more  than  of  the  fact 
that  it  has  been  sent.  In  this  case,  as  in  that  of  hauling,  expe- 
rience shows  that  simi)le  and  even  crude  methods  may  be  sulli- 
cieiit  for  shallow  mines  and  small  outputs,  but  are  (piite 
iiia(le(|uate  for  deep  mines  and  high  rates  of  production. 

The  principles  to  be  observed  in  a  modern  sisinalling  installa- 
tion for  hoisting  |)urposes  may  be  enunciated  as  follows  :  -- 

((()  Hell  (U-  gong  signals  must  be  sii|i|iliMiu'nli'd  by  visible 
indications. 

(/))  Means  must  be  provideil  by  which  the  receipt  of  signals 
is  .acknowledged  bv  re])eating  back  to  the  sender. 

{(•)  Signals  from  underground  levels  to  the  engine  house 
must  be  coutirmed  by  identical  signals  from  the  jiit  mouth,  and 
must  not  be  acted  on  mitil  so  confirmed. 

The  following  svstem  comiilies  fully  with  thi>se  conditions  and 
jHovides  certain  addili(mal  safeguards.  It  has  been  developed 
bv  Messrs.  Siemens  &  llalske.  of  Herlin.  and  has  already  been] 
ni'^talled  in  no  less  than  ~0  shafts  in  various  jiarts  of  (ierinanv 
and  lieliiiuin.  'I'he  si;iiials  are  given  in  two  distinct  forms, 
first  visible  signals  indicali'd  by  ii  jiointer  on  a  dial,  and  secondly  ' 
audible  signals  indicated  by  the  number  of  slroki-s  on  a  bell. 

In  order  t<i  nuike  the  system  clear  it  is  necessary  first  to 
describe  the  sender  and  receiver  for  the  visible  signals.  These 
are  shown  diagrnnimatieally  in  Fig.  2.     The  receiver  consists 
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of  six  electromagnets,  El,  E2,  &c.,  with  radial  poles  between 
■whieb  a  small  armature  can  rotate.  The  opjjosite  pairs  of 
magnets  are  c  iiinected  in  series,  the  free  ends  of  E6,  El  and  E3, 
are  connected  l)y  sej)arate  wires  to  the  contacts  a,  b  and  c  of 
the  sender  switch  and  the  free  ends  of  E5,  E2  and  E4  are  joined 
to  a  common  return  e.  It  will  thus  be  seen  that  four  leads  are 
required.  As  the  sender  arm  d  is  rotated  the  pairs  of  juagnets 
are  successively  excited  and  the  armature  turns  round  on  its 
axis  following  the  excitation,  and  stops  wherever  the  sender 
arm  does  so  and  in  the  corresponding  position.  The  spindle 
on  which  the  armature  is  carried  is  geared  by  means  of  a  small 
worm  and  wheel  to  a  pointer  which  passes  over  a  dial  on  which 
the  ^nsible  signals  are  painted. 

This  form  of  telegraph  has  found  many  industrial  applica- 
tions, but  we  will  confine  ourselves  to  its  use  for  shaft  signalling. 
When  applied  to  this  purpose  the  gear  is  usually  so  arranged 


Receiving  Station. 


Sender 


that  one  complete  revolution  of  the  sender  switch  corresponds 
to  half  a  revolution  of  the  armature  and  moves  the  pointer  one 
step  on  the  dial. 

In  order  that  the  operator  at  the  sending  station  may  know 
that  his  signals  have  been  correctly  sent  and  received,  two 
methods  may  be  adopted.  Fig.  .3  shows  one  of  these  methods. 
The  sending  station  is  provided  with  a  receiver,  which  is  con- 
nected in  series  with  that  at  the  receiving  station,  so  that  cverv 
signal  is  shown  at  both  ends.  In  Fig.  4  each  station  is  provided 
with  a  sender  and  a  receiver  which  are  reciprocally  connected, 
and  in  this  case  each  receiver  dial  is  provided  with  two  pointers, 
one  of  which  is  operated  by  the  receiver  armature,  as  above 
described,  and  the  other  by  gearing  from  the  sender  handle. 


H'|||'l^ 

FiiiJ  4. 

The  attendant  who  receives  a  signal  repeats  it  back,  tliii-;  Ijring- 
ing  both  pointers  at  both  stations  in  agreement,  any  disaarree- 
ment  of  the  pointers  at  once  shows  : — 

(c()  Neglect  to  attend  to  the  signal, 

(I)}  Misreading  of  the  signal,  or  ' 

(c)  Some  defect  in  the  transmission. 
It  will  be  observed  that  in  this  case  seven  wiri's  are  re(|uire<l 
instead  of  four  as  in  Fig.  .'$. 

The  application  of  the  .system  to  shaft  signallini.'  is  shown  in 
Fig.  T).  The  signals  are  given  in  two  distinct  miinners.  lirst  by 
the  dial  indicators,  and  secondlv  by  means  of  a  number  of 
strokes  on  a  liell.  In  the  usual  case  there  are  three  station-s. 
one  at  the  bottom  of  the  shaft,  one  at  the  pit  month  and  one  ii\ 
the  engine-room.  The  two  shaft  stations  are  both  provi<led 
with  u  sender,  a  dial  indicator,  a  single  stroke  Im'II  and  bell 
pn.shes  ;  the  station  at  the  jiit  month  has.  in  addition,  an  order 
.switch  O.S.,  and  the  station  at  the  windiniz  engine  liiis  a  diiil 
receiver  but  no  sender,  and  a  single  stroke  bell. 

In  addition,  a  vibratinji  bell,  \.\i..  is  provided  in  tlir  enyine- 
rriorn  and  at  flic  pit  mouth,  wliieji  can  be  oprralid  b\'  a  |)MsIi 
E.I'.,  either  from  tlw  pit  month  or  from  tlie  bolt<im  o(  the  sliaft, 
and  uliich  serves  as  an  emergency  signal  indepeiulrnt  ol  Ihc 


ordinary  signalling  arrangements.  The  sounding  of  this  bell 
instructs  the  driver  to  stop  immediatelv. 

Referring  to  Fig.  5,  it  will  be  seen  that  by  operating  the 
senders  K^  or  Kj,  visible  signals  can  be  mutually  sent  between 
the  pit  mouth  and  the  Ijottom  of  the  shaft,  and  that  these 
signals  are  also  received  on  the  dial  indicator  Ij  in  the  engine- 
room.  It  will  also  be  observed  that  the  single  stroke  bells 
SB,  and  SB,  at  the  bottom  of  the  shaft  and  at  the  pit  mouth 
are  connected  in  one  of  the  leads  in  such  a  manner  that  for  each 
complete  revolution  of  the  sender  one  .stroke  on  the  bell  is 
given.  The  number  of  strokes  therefore  corresponds  with  the 
signal  indicated  on  the  dial.  The  single  stroke  bell,  SB.,  how- 
ever, which  is  located  near  the  winding  engine,  is  not  normally 
in  circuit  unless  the  order  switch  OS  at  the  pit  mouth  is  closed. 

The  operation  of  signalling  is  conducted  as  follows  :  A  signal 
is  sent  from  the  shaft  bottom  by  operating  the  sender  K,. 
This  signal  appears  on  the  dials  Ij,  I.,  and  I^.  and  is  struck  on 
the  bells  SBj  and  SB,,  but  not  on  the  bell  in  the  engine-room 
SBj.  Suppose  the  oi-der  is  for  hoisting,  the  attendant  at  the 
pit  mouth  when  satisfied  that  all  is  clear,  operates  the  switch 
OS,  and  gives  the  number  of  strokes  corresponding  to  the  signal 
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for  hoisting.  All  the  bells  SB,.  SB,  and  SB.,,  respond,  and  the 
driver  proceeds  to  execute  the  order.  The  driver  is  instructed 
to  obey  only  bell  signals,  and  these  only  when  they  correspond 
to  the  indication  on  the  dial,  and  never  to  act  on  dial  indica- 
tions. 

Huring  the  execution  of  an  order,  and  until  another  sis;nal  is 
rei|iiiicd.  the  dial  indicators  are  left  in  position.  When  another 
signal  is  to  be  sent  either  fiom  the  to])  or  bottmn  of  tlu'  shaft 
the  s<>nder  K,  or  K,  is  first  turned  back  to  the  otT  position,  thus 
brinsiing  the  pointers  of  all  the  dials  I,,  I,  and  I,  back  to  zero. 
During  this  operation  the  push  SK,  or  SK,,  as  the  case  may  be, 
is  de])ressed,  thus  short-circuiting  the  bells  and  avoiding  the 
confusion  which  might  arise  from  unnecessary  bell  ringing, 
'{'he  apjiaratus  is  then  in  readiness  for  the  next  signal. 

The  use  of  the  onler  switch  OS  gives  great  seeuritv  in  work- 
ing anil  has  the  following  advantjiges  :— 

('()  While  ])erniittinj;  the  free  use  of  signalling  in  both  direc- 
tions it  limits  the  actual  j;iviii;;  of  orders  to  one  responsible  man. 

(/))  It  serves  as  a  means  of  acknowledging  signals  to  tlii>  sen- 
iler  by  an  inde|)endent  method. 

The  .system  can  be  readily  ap))lied  to  cases  whore  hoisting  is  to 
lie  carried  on  from  several  different  levels,  the  ap)>aratiis  pro- 
vided for  the  bottom  of  the  shaft  being  sim))lv  repeated  at  each 
level. 

It  is  sometimes  desired  to  reduce  the  signalling  to  a  simple 
bell  stroke  system  when  handling  material,  and  to  bring  the 
dial  indicators  into  use  only  when  hoisting  or  lowering  men. 
When  this  is  desired  an  extra  sijjnal  key  X,  Fig.  (i.  is  jirovitled 
at  each  level  by  which  the  change  in  .system  is  announced. 

I''ig.  0  Hhowsdingrnnimatirally  a  signalling  installation  for 
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lioistin<;  from  two  difPeront  lovois.  and  for  u.^inj;  only  bell  .sijinals 
when  liandliiij;  material,  the  arrangement  i.s  quite  similar  to 
that  already  deserihed.  the  only  additional  aitjiaratus  beinfi  the 
cut-out  switches  S.  which  serve  to  cut-out  the  hell  at  the  station 
which  is  not  concerned. 

The  system  of  working  havint;  been  explained,  a  few  worils 
mav  be  said  about  the  form  of  the  apparatus  itself.  The  dial 
indicators,  senders,  bells  and  pushes  for  each  station,  are 
mounted  together  in  a  strong  metal  case  with  water  and  fjas- 
tieht  fittings,  and  a  watertight  terminal  box  receives  the  multi- 
core  cable  and  distributes  the  connections.  The  bells  and 
pushes  are  of  the  diaphragm  type.  The  cables  are  made  u]i 
with  the  necessary  number  of  cores,  and  are  well  insulated  and 
armoured.  At  the  pit  mouth  and  th'  various  levels  the  ajijia- 
ratus  is  of  the  wall  ])attern,  but  in  the  engine-room  it  is  usually 
mounted  on  a  suitable  standard. 

We  have  now  dealt  with  the  two  principal  applications  of 
electric  signalling  in  mines,  viz.,  for  hauling  purposes  and  for 
hoisting  purposes.  There  are  many  other  cases,  however,  in 
which  intercommunication  is  cither  necessary  or  desirable,  and 


Engine  Room 


i  I 

^  Ventilation  of  Mines  by  Electric  ^ 
i 


Fans. 


A.  =  Main  Switch  to  Supply. 
S.B.=Single  Stroke  Bell. 
V.B.=  Vibrating      Bell      tor 
tmergeucy. 
K.=Sen(ler. 
O.S.=Order  Switch. 
X.=SignaI  Switch. 
E.P.=Emergency  Bell-Push. 

Cut-out  Switch. 
S.K.  =  Short-oircuititig  Key. 


Kii;.   0. — Shaft    Sicnali.im;     Lnhtali-ation     i-or     'I'wd     Levki.s, 

ARKANOED    FOR     SiMI'I.E    BELL    SIGNALS    WHEN    UAISING    MATERIAL,    AND 

FOR  Combined  Bell  and  Dial  Indicator  when  hoisting  men. 

in  which  electricity  provides  the  .safest  and  most  convenient 
means.  It  is  not  possible  to  deal  with  all  these,  but  it  may  be 
pointed  out  that  the  requirements  can  nearly  always  be  met 
either  by  a  set  of  dial  indicators  similar  to  those  described,  or 
by  a  simple  installation  of  bells  and  pushes  or  bv  telephones, 
or,  finally,  by  a  combination  of  these. 

To  deal  adequately  with  the  subject  of  tclcpli(jiiiiig  in  mines 
would  lead  us  too  far,  but  it  may  be  remarked  that  tiie  advan- 
tages offered  iiy  the  telephone  should  be  more  fully  recognised, 
since  a  well-arranged  telephone  service  effects  not  only  a  great 
saving  of  time  and  a  more  complete  control  for  the  management, 
but  also  may  be  the  means  of  giving  warnings  of  danger  and  so 
averting  loss  of  life. 

Here,  as  with  other  apparatus,  specially  designed  apparatus, 
amply  protected  against  damage  from  water,  dust  or  mechani- 
cal injury  is  essential,  it  is  only  in  rare  cases  that  the  conditions 
m  a  mine  are  such  that  ordinary  telephone  apparatus  will  con- 
tinue to  give  satisfaction. 


BY    J.  W.    GIBSON,    A.M.I.E.E. 

[Ot  .Mc^-^rs.  DaviJ^oii  <fc  Co.} 

Pumping  and  ventilation  have  always  claimed  the  first  atten- 
tion of  mining  engineers  who  have  given  these  subjects  a  large 
amount  of  care  and  forethought.  Thorough  reliability  has 
generally  been  aimed  at  in  preference  to  economy,  although  the 
latter  has  not  been  lost  sight  of.  With  the  pump  a  sudilen 
temporary  stoppage  would  not  usually  be  a  serious  matter, 
as  in  most  mines  there  is  at  least  sfandage  for  a  few  hours  or 
possibly  days'  drainage,  sufficient  to  permit  of  the  pumping 
installation  being  shut  down  for  repairs  or  replacement  of  parts. 

In  the  earlier  days  of  mining  engineering  the  ventilation  was 
generally  obtained  by  using  a  furnace  to  induce  a  current  of 
air  through  the  workings.  This  method,  although  costly, 
proved  to  be  reliable  and  satisfactory  as  long  as  the  resistance 
of  the  workings  was  such  that  the  draft  power  required  was 
well  w'ithin  the  capacity  of  the  furnace.  Owing  to  the  exten- 
sive development  of  collieries,  wider  areas  are  covered  and 
more  mechanical  appliances  are  used  in  the  winning  of  coal  and 
other  minerals ;  the  air  courses  are  longer,  and  generally  of 
greater  resistance,  and  frequently  water  gauges  are  required 
which  are  much  beyond  furnace  capacity.  Furnace  ventila- 
tion was  not  entirely  free  from  trouble  and  risk  of  stoppage. 
The  breaking  away  of  water  from  behind  the  tubbing  in  the 
shaft  has  been  known  on  several  occasions  to  cool  down  the 
rising  colnnin  of  hot  air  to  such  an  extent  as  to  reverse  the 
ventilation  in  the  mine.  Fires  have  frequently  broken  out  in 
the  neighbourhood  of  the  furnace  or  drift  connecting  the 
latter  to  the  upcast  shaft.  Such  fires  are  very  difficult  to 
deal  with,  and  in  some  cases  have  been  known  to  burn  or 
smoulder  for  years. 

Owing  to  the  high  temperature  and  presence  of  the  pio- 
ducts  of  combustion  in  the  upcast  shaft  consideralile  difficulties 
are  presented  against  winding  operations,  and  the  use  of  the 
shaft  for  the  general  purposes  of  the  mine.  Timber  cannot  be 
employed  to  any  great  extent  in  this  shaft  without  frequent 
renewal,  and  ironwork  is  subject  to  excessive  corrosive  action 
due  to  moisture  in  combination  with  the  products  of  combus- 
tion from  the  furnace.  Finally  the  shaft  cannot  be  examined 
ill  the  same  thorough  manner  that  is  possible  under  pure  air 
and  reasonable  temperature  conditions. 

These  difficulties  are  successfully  overcome  by  adopting 
mechanical  ventilation,  and  the  ujicast  shaft  can  then  be  made 
full  use  of  as  well  as  the  downcast  shaft.  Power,  lighting  and 
telephone  cables  can  be  fixed  in  each,  thus  providing  a  con- 
venient standby  in  the  event  of  an  accident  in  one  of  the  shafts. 

About  30  or  40  years  ago  slow  speed  fans  of  large  diameter 
came  into  more  general  use,  and  were  usually  direct  coupled 
to  engines  of  the  simplest  possible  construction.  Many  of 
these  old  fans  have  given  a  very  good  account  of  themselves, 
and  have  worked  almost  continuously  for  a  large  number  of 
years  with  a  few  hours  stoppage  each  fortnight  for  the  usual 
inspection. 

With  the  advance  of  the  .science  and  practice  of  mining,  ai.d 
the  important  develojiments  in  connection  with  mechanical 
and  electrical  engineering  these  large  slow-.speed  steam-driven 
fans  are  giving  place  to  the  more  efficient  high-sjieed  ehctri- 
cally-drivcn  combinations,  of  which  there  is  now  a  large  number 
in  successful  and  satisfactory  operation. 

A  centrifugal  fan  is  looked  upon  as  being  a  very  simple  piece 
of  apparatus  ;  it  has  however,  had  to  pass  through  a  pericd  of 
development  in  common  with  other  branches  of  nitchanical 
engineering.  Present  day  practice  demonstrates  that  if  high 
efficiency  is  required  the  ian  must  be  specially  designed  to  suit 
the  particular  duty  upon  which  it  is  intended  to  operate. 
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At  an  old  colliery  in  county  Durham  a  36  ft.  diameter  Guibal 
fan  has  been  in  use  for  ventilating  purposes  since  1874,  and 
is  direct  coupled  to  a  single  cylinder  steam  engine  of  30  in. 
diam.,  and  30 in.  stroke,  and  arranged  to  run  at  a  speed  of 
50  revs,  per  min.,  steam  was  supplied  from  a  battery 
of  three  Lancashire  boilers.  The  running  of  this  installation 
required  the  services  of  two  men,  working  12  hour  shifts 
each. 


Fk;.  I. — INTERIOR  View  of  F.4.X  Hof.se. 

About  two  years  ago  a  fan  of  more  recent  construction  and 
design  was  put  down  for  exhausting  a  volume  of  150,000  cub.  ft. 
of  air  per  minute  whilst  setting  up  4  in.  water  gauge,  and 
running  at  a  speed  of  225  r.p.m.  It  is  arranged  for  rope  or 
belt  drive  from  a  Siemens  three-phase  motor  capable  of  develop- 
ing 150  B.H.P.  At  present,  however,  the  requirement  of  the 
mine  is  met  by  running  at  a  speed  of  165  revs,  per  min.  :  the 
volume  necessary  flows  through  the  mine  for  a  water  gauge  of 
2  ft.  6  in.  As  all  bearings  "are  }Hovided  witli 
automatic  ring  lubric;ition  the  continuous 
presence  of  an  attendant  is  not  necessary, 
and  the  plant  is  merely  inspected  two  or  three 
times  during  24  hours.  The  current  is  sup- 
plied by  the  County  of  Durham  Power  Dis- 
tribution Co. 

Fig.  2  shows  a  view  of  the  old  Ian  engine 
house  with  boilers  in  the  foieground,  and 
the  new  electric-driven  installation,  which, 
although  being  of  larger  volumetric  ca])iicity, 
covers  a  considerably  smaller  jihice,  can  he 
seen  between  the  chinniey  and  tlir  end  wall 
of  the  old  fan  engine  house. 

In  Fig.  5  are  shown  two  fans  which 
are  used  for  the  ventilation  of  a  mine  in 
Scotland  ;  one  i.s  a  steam-driven  Guibal  fan. 

40ft.  diameter,  and  almost  alongside  is  n  new 

98in.  diameter  '"  Sirocco  "   double  inlet  fa)i. 

arraTigi'd  for  ro]ie    drive    from    a     I'HI  m.ii.i-. 

Wcstinghouse  three-j)hase  motor.     This  mine 

rcr|nirenient  calls  for  a  circulation  of  about 

220,000  cubic  ft.   of   air   per   niinud'.  and  a 

water  gauge  of  2"75  in.,  and  I  he  rbity  is  easily 

handled  by  the  smaller  fan  when  running  at  a 

speed  of  183  revs,  per  min.      The  difference 

in  size  between  the  fans  is  very  significant,  especnilly  ni  view 

of  the  fact  that  the  smaller  electric-driven  fan  is  capable  of 

fulfilling  thc^  same  duty  as  the  other,  both  being  connected  to 

the  same  upcast  shaft. 

The  third  installation  is  situated  at  a  north  country  colliery 

and  is  designed  to  exhaust  18((.(KKI  cubic  ft.  of  air  per  minute 


from  a  mine  setting  up  3  in.  water  gauge,  the  fan  is  double 
inlet  type,  70  in.  diameter,  and  direct  coupled  to  two  three- 
phase  motors,  one  serving  as  a  standby  to  the  other.  Power 
is  supplied  by  the  Durham  Collieries  Electric  Power  Supply  Co. 
The  diagram  in  Fig.  3  indicates  the  arrangement  of  drift  eon- 
nectingthe  upcast  shaft  to  the  fan  suction. 

In  this  case  the  area  of  the  upcast  shaft  is  rather  small  com- 
pared with  the  volume  of  air  ])assing  through  it,  and  at  present 
a  water  gauge  of  4  in.  is  req\iired  to  exhaust 
a  volume  of  140,000  cubic  ft.  per  minute, 
but  after  the  area  fof  the  upcast  shaft  has 
been  increased,  which  it  is  propo.sed  to  do, 
the  full  volume  will  be  obtainable  for  a  much 
less  water  gauge.  This  fan,  however,  whilst 
working  upon  a  duty  considerably  different 
for  which  it  was  designed  to  handle,  is  opera- 
ting at  an  efficiency  of  74fi  per  cent.  When 
the  expected  alterations  are  carried  out  the 
fan  efficiency  would  be  improved. 

Amongst  the  electric-driven  mine  instal- 
lations in  South  Wales,  mention  should  be 
made  of  the  important  installations  in  opera- 
tion at  the  Ferndale  Colliery  of  Messrs.  David 
Davis  &  Sons,  who  are  the  proprietors 
of  nine  collieries  in  this  district.  The  electric 
equipment  of  these  collieries  is  being  carried 
out  bv  the  company's  consulting  engineer, 
Mr.  W.  H.  Patchell,  M.l.M.E  The  fan  at 
Ferndale  Colliery  is  a  double  inlet  type, 
98  in.  diameter,  and  has  a  capacity  for  dealing 
with  300,000  cubic  ft.  of  air  per  minute  at 
4  in.  water  gauge,  when  running  at  a  speed 
of  260  revs,  per  min.  It  is  arranged  for 
rope  drive  from  two  motors,  one  acting  as 
a  standby  to  the  other.  A  portion  of  the  fan 
house  is  used  as  a  substation  from  which  current  is  distributed 
to  small  motors  for  surface  work  and  lighting.  .\n  interior 
view  of  the  fan  house  is  shown  in  Fig.  1. 

It  has  been  occasionally  remarked  that  three-phase  driving 
for  mine  ventilators  is  rather  inflexible,  as  it  does  not  lend 
itself  favourably  to  speed  reduction  should  the  mine  require- 
ment at  week-ends  and  holiday  times  permit  of  this.  Mr. 
Patchell  has  designed  and  applied  special  arrangements  to  the 


Vu..  L'.     Oil)  Kan  I".n<iisk  11oi.sk. 

Ferndale  fan  by  which  the  energy  required  at  week-ends,  &c., 
can  be  reduced,  aud  considerable  economy  is  tlierebv  efTccted. 
I'here  are  now  sonu;  hundreds  of  these  electric-driven  mine 
installations  in  operation,  and  are  fo\ind  to  l)e  thoroughly  re- 
lialtle  and  economical  in  operation.  A  slight  droj)  in  rlhciency 
on  a  continuotis  running  duty  such  as  mine  ventilation  woul^j 
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These  two  concentric  circles 
show  the  comparison  between 
the  diameter  of  the  Sirocco 
Mine  Fan  and  that  of  many  Fans 
which  the  former  is  replacing 
m  all  parts  of  the  country. 


The  bmall  circle  is  the 
Sirocco  Mine  Fan  which 
is  giving  high  Efficiencies 
of  70  /o  and  over. 


o 


The  Large  circle  represents 
the  large  Fans  which  the 
Sirocco  is  replacing  with 
equal  or  greater  outputs. 


Trad 


"Sirocco 

Mine  Fans 


Mark 


art-    biiill    bv 


Davidson  &  Co.,  Ltd., 

Sirocco  Engineering  WorJcs.  Belfast. 


70%  Guaranteed  Efficiency 


iir, 
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represent  a  considerable  loss  over  one  year's  working,  and  when 
a  specially  designed  mine  ventilating  fan  is  used  in  combination 
with  a  first  class  electric  motor  the  two  should  form  an  installa- 
tion of  maximum  vfficiency,  combined  with  thorough  reliability. 
Ij  The  electrification  of  collieries  has  also  brought  forward  the 
advantages  to  be  gained  by  using  auxiliary  fans  for  ventilating 
local  districts  in  certain  areas  of  the  mine.  It  frequently 
happens  where  there  are  three  or  more  seams  or  districts  of  a 
mine  that  a  different  pressure  head  is  required  for  ven- 
tilating each  seam.  For  instance,  we  may  take  a 
mine  having  three  seams,  and  requiring  a  total  air  cir- 
culation of,  say,  200,000  cubic  ft.  per  minute  at  a  water 
gauge  of  i  in. 

Let  us  assume  that  A  seam  is  a  shallow  seam  and 
with  small  air-roads  requires  a  volume  of  50,000  cubic 
ft.  of  air  at  a  water  gauge  of  about  4  in.  Seams  B 
and  C  are  [flicker  deposits  of  coal,  and  the  air-roads 
through  same  are  such   that  a  good  deal  less  resist- 


UPOAST  SHAFT 


Fin.  3. — 70iN.  Diameter  "Sirocco"' DoCBLE  Inlet  Mine 
Fan  EXH.irsTiNG   140,400  cubic  ft.  of  Am  per  Mincte  ajjd 

3IArNT.4rNING    A    WATER  GaUGE  OF  4  IN.    A\'HEN    KUNNINO    AT    A 
SPEED  op  ,338  REVS.  PER  MIN. 


driven  high-speed  fans  are  now  in  use  on  this  class  of  work  for 
pressures  of  J  in.  up  to  6  in.  water  gauge,  and  they  form  a  con- 
venient and  effective  means  of  overcoming  ventilating  diffi- 
culties. 

Districts  remote  from  the  shaft  which  could  only  be  partly 
ventilated  by  the  main  ventilator  on  the  surface  can  be  pro- 
vided with  a  vigorous  circulation  of  air  without  placing  any 
serious  increase  of  load  on  the  surface  fan. 


Fig.  5. — View  showing  Comparison  between  a  40ft.  Steam-driven 
GriBAL  Fan  and  a  98 rs.  Sirocco  Doiele  Inlet  F.\n. 


ance  is  ofEered  to  the  flow  of  air,  and  each  requires, 
say,  75,000  cubic  ft.  at  a  pressure  of  1  in.  water  gauge  The 
water  gauge  being  too  high  for  B  and  C,  resistance  has  to  be 
placed  in  the  air  circuit  by  throttling  in  order  to  reserve  the 
necessary  pressure  for  operating  on  seam  A.  Where  a  supply 
of  electric  power  is  available  an  auxiliar)"  fan  could  be  placed 
in  seam  ,V  to  deal  with  .50,000  cubic  ft.  per  minute  with  a  pres- 
sure head  from,  say,  2  in.  up  to  4  in;  water  gauge  according  to 
requirements.  The  fan  on  the  surface  could  then  be  arranged  to 
operate  at  a  lower  pressure  to  supply  seams  B  and  C,  and  also 
to  handle  50,000  cubic  ft.  of  air  per  minute  required  for  seam 
A  at  the  same  pressure  which  is  necessary  for  seams  B  and  C. 
With  this  arrangement  throttling  at  B  and  C  could  be  dis- 
pensed with,  and  a  very  substantial  saving  in  power  would 
result.  Kurther,  if  the  upcast  shaft  is  used  for  winding  pur- 
poses, the  amount  of  air  leakage  is  very  considerably  reduced 


Fig,  4,  IJiagham  .showing  mkthoi>okai'f' 
TO  the  Main  Am  Koad  or  Ketvbn  of 
i.Mri!<i\  LI)  Ventilation. 


,1 1.\(.  AN  ,\i  MLL\m   Fan 
A    District    rkqimring 


compared  with  wliat  it  would  be  at  the  higher  water  gauge. 

These  auxiliary  fans  are  generally  of  the  full  housing  tyjie, 
and  built  u])  in  convenient  sections  to  fucilitati-  tran.sitin  the 
mine  or  moving  to  new  po.sitions  when  necessary. 

Fig.  i  indicates  the  method  of  applying  the  fan  to  the 
main  air-road  or  return.     A  large  number  of  these  electrically- 


Electric  driven  centrifugal  .fans  are  also  used  for  shaft  venti- 
lation during  sinking  operations,  as  a  large  volume  is  not 
necessary,  a  small  amount  of  power  only  is  required,  and  this 
is  usually  available  from  the  lighting  dynamo.  A  variable 
speed  motor  should  be  u.sed  for  this  class  of  work  so  that  extra 
speed  and,  conseipiently,  extra  air  ])ressure  will  be  available 
as  the  shaft  is  deepened. 

It  is  also  an  advantaiie  to  have  extra  speed  available  in  order 


Fig.  (1. — DiRECT-ciirpi.i'.i)   .Mi 


nmviv    ■■.Sii!i>((o"  Ciimhinatui  , 


to  cause  a  vigorous  circulation  of  air  in  the  shaft  immedii:tily 
after  blasting,  so  as  to  clear  the  fumes  away  quickly. 

The  fans  are  generally  arranged  in  the  form  o(  direct-coupled 
sets  similar  to  that  shown  at  Fig.  6,  and  they  have  the  advan- 
tage that  they  can  frequently  be  used  as  auxiliary  ventilators 
at  a  later  stage  in  the  development  of  the  mine. 
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Some  Examples  of  Ventilating 
Machinery* 

Anyone  who  has  had  anything  to  do  with  mining  work,  or  has 
paid  a  casual  visit  to  a  colliery,  will  know  the  absolute  necessity 
of  an  efficient  scheme  of  ventilation.  Its  value  is  so  obvious 
as  to  be  an  axiom,  so  that  in  what  follows  we  simply  describe 
some  plant  designed  bj-  various  makers  for  this  purpose,  leav- 
ing their  merits  to  speak  for  themselves. 

Fig.  1  shows  a  British  Thomson-Housiox  lt)0  h.p.  throe- 
phase  motor  coupled  to  a  forced  draught  fan  manufactured  by 
M.'ssrs.  Davidson  &  Co.  The  motor  is  supplied  with  a  starting 
compuisator,  whiht  iu  the  centre  of  the  illustration  will  be  seen 
a  B.T.-H.  combined  oil-break  switch. 


Fig.  1. — B.T.-H.  Motor  dkivixg  ■■  Sirocco'' Fan. 


Until  recent  years  it  was  the  general  opinion  of  mining  engi- 
neers that  the  fans  required  for  the  ventilation  of  mines  must 
ii:fcessarily  be  of  large  diameters.  When,  however,  the 
"  Sirocco  "  mine  f  n  -was  placed  on  the  market  by  Messrs. 
DA'vaosoN  &  Co.,  of  Belfast,  it  became  very  evident  that,  iu 
view  of  the  claims  made  liy  the  makers  of  that  fan,  this  ojDiiiion 
u'  ded  considerable^modificat'on,  and  it  became  still  more 
obvious  when  the  results  obtained  with  this  fan  under  actual 
working  conditions  were  made  public.  The  veiy  first  installa- 
tion whne  the  "Sirocco"  was  used  bo  e  out  the 
makers'  claims,  a  7-5  in.  diameter  fan  of  the  double 
inlet  type  not  only  doing  the  work  of  tw'o  other  fans, 
whose  aggregate  diameters  amounted  to  lOJ  times  that 
of  the  "  Sirocco,"  but  even  delive  ing  a  12  per  cent, 
large;  volume  of  air.  This  was  only  the  first  of  many 
similar  instances.  At  another  mine  a  77  in.  d  ameter 
■  Sirocco "  is  replacing  a  fan  measuring  44  ft.  in 
diameter,  while  many  others  of  less  than  100  in.  are 
being  in<talled  for  fans  of  the  old  tvpe  measuring 
30  to  4U  ft. 

Interesting  though  this  question  of  [reduced  dia- 
metCL-  undoubtedly   is    from   the  mechanical  stand- 
point   it    would  be   of  litth  value   if   it  could   not 
show  some   advantageous  features  when   considered 
a'so   from  a  commercial  aspect.      The  chief   advan- 
tage of   fans    of   small    diameter   lies    in  the  fact  'that  'they 
can  be  run  at  comjjaratively  high  speeds,  making  itjpossible 
to  couple  them  directly  to  motors  or  engines  which  develop" the 
required  power  at  high  speeds.      Tho  first  co  ;t  of  the 'motor  or 
engine  is  consequently  very  much  lower  than  in  the_case  of  a 
slow  running  fan,  which  often  could  not  be  direct-coupled, 


owing  to  the  slow  speed  necessitating  the  use  of  a  largo  size 
motor  or  engine  with  the  proportionate  increase  of  co.st.  With 
belt-driven  fans  this  characteiislic  is  possibly  not  quite  as 
important,  as  the  difference  in  speed  between  fan  and  motor 
can  be  adjusted  by  pulleys  of  diiiEerent  diameters.  With  high- 
speed mine  fans,  such  as  the  "  Sirocco,"  a  considerable  latitude 
of  sp:'ed  can  be  obtained  by  the  judicious  selection  of  a  single 
or  double  inlet  type.  This  is  particularly  valuable  where  there 
are  speed  limitations,  as,  for  instance,  in  the  case  of  direct- 
coupled  set-i,  when  for  the  same  duty  a  choice  between  a  sing'e 
inl.^t  fan  at  a  slow-  speed,  and  a  double  inlet  fan  of  smaller 
d'am^ter  at  a  high  speed  may  prove  a  great  advantage,  both  as 
regards  initial  outlay  and  running  cosis. 

Th3    reduced  dimensions    of  the  high-speed    fans  lead  to 

very    marked    economy    in    the    cost    of    erection,    owing 

to  the  small   amount  of    brickwork  and   masonry    necessary 

to  providc^their   housing,  and  this  fact  is  clearly    evidenced 

when    taking    the    actual    space  occupiid   by 

the    .'an     wheels    into    consideration.      Thus, 

taking  as  an  example  an  actual  installation 
where  a  wheel  occupying  a  space  of  325  cubic 
ft.  is  replacing  another  of  15,000  cubic 
ft.,  it  is  obvious  that  th^  amount  of  brick- 
work required  to  enclose  the  former  is  very 
much  less  than  that  needed  by  the  latter. 
Fur.hermore,  an  additional  saving  is  frequently 
effe:ted  iu  the  reduced  size  of  the  engine  and 
motor  house,  due  to  the  use  of  a  high-speed  in 
jjlace  of  a  low  speed  and  consequently  larger  di- 
mensioned mach'ne. 

Although  the  ''  Sirocco  "  fans  are  small  in 
diameter  they  are  capable  of  fulfilling  large 
duties,  as  is  borue  out  by  a  number  of  installa- 
tions in  operation  in  this  country.  As  instances 
maybe  quoted  a  double  inlet  fan  119  in.  in 
diameter,  which  is  capable  of  passing  300,000 
cubic  ft.  per  minute  at  3  in.  water  gauge,  while 
another  measuring  140  in.  can  deliver  375,000 
cubic  ft.  per  minute  at  4  in.  water  gauge. 
Furthermore,  a  "  Sirocco  "  is  now  in  course  of 
construction  which  will  have  an  output  of  half  a 
million  cubic  feet  at  6  in.  water  gauge,  and  will 
be  direct-coupled  to  a  motor  of  1,000  h.p. 

Filially,  it  has  been  sometimes  argued  that 
the  slow-speed  fan  of  large  diameter  shows 
far  better  efficiency  than  the  smaller  high-speed  fans.  This, 
however,  cannot  be  the  case,  considering  that  the  "  Sirocco  " 
is  ab  e  o  give  an  efficiency  of  70  per  cent,  and  over,  when 
tested  under  actual  working  conditions  in  mines. 

A  large  number  o;  the  most  interest  ng  installations  of 
"  Sirocco  "  fans  are  described  in  a  mining  pamph'et  which  has 
just  been  issued  by  Messrs.  D.ividson  &  Co.,  these  fans  are  so 
well  known  to  all  interested  in  the  mining  industry  that  it  is 
unue?._^  isary  to  d'^scribe  their  main  features. 


Fiu.  ;;.     -L\:.^xAu.ir.L  Dv.vamo  &  MoTOfi  Co.'s  MoTORS-Corpi.EDjro 
"Sirocco"  Fans. 

In  connection  with  ventilatiug  it  seems  impossible  to  get 
away  from  the  "  Sirocco  "  fan.  The  only  obvious  variant  is 
the  coupling  of  this  fan  to  different  makers'  motors.  This  is 
done  in  a  number  of  cases. 

In  Fig.  2  we  illustrate  several  continuous  current  motors 
made  by  The  L.iNCAsaiRE  Dynamo  &  Motor  Co.  for  this  pur- 
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pose._    These  arc  specially  suitable  for  supplementary  ventila- 
tion in  mining  woik. 

In  construction,   the   fan   manufactured   by   the   Waddle 
Patent  Fan  &  Engineering  Co.,  of  Llanelly.  may  be  con- 
sidered as  a  light  hollow  disc,  the  two  sides  of  wliieh  are  strongly 
braced  together  by  the  blades,  which  are  i-ivetted  to  them. 
The  periphery  is  open  all  round,  and  the  air  is  discharged 
equally  from  every  part  of  it.   The  load  on  every  blade  is  there- 
fore steady,  and  it  is  claimed  tliat  there  is  a  complete  absence 
of  the  vibration  which  is  frequently  found,  to  a  greater  or  less 
extent,  in  most  enclosed  fans.     This  absence  of  vibration,  of 
course,  not  only  reduces  the  wear  and  tear  and  ensures  immu- 
nity from  breakdown,  but  also  enables  the  fan  to  run  at  a  high 
speed  with  perfect  safety  in  mines  which  require  a  powerful 
suction  to  produce  the  necessary  ventilation.     The  air  is  taken 
in  at  one  side  of  the  fan  only,  thus  allowing  the  connection 
from  the  upcast  shaft  to  be  a  short  straight  passage  and  avoid- 
ing the  bends  in  the  air  drift  necessitated  by  two  inlets.     The 
fan  being  very  narrow  in  proportion  to  its  diameter  and  capa- 
city, it  is  easy  to  design  a  self-contained  arrangement  allowing 
of  the  fan  with  its  motor  being  mounted  on  one  bedplate. 

Another  firm  who  have  dealings  in  these  matter.- are  Messrs. 
Heenan  &  FnoLLiE,  of  Worcester.  A  fan  lately  supplitd  by 
them  to  a  leaning  colliery  in  Scotland  was  7  fc.  in  diameter 
and  3  ft.  6  in.  wide.  It  was  constructed  of  steel  plale  fully 
housed  and  airanged  with  a  single  inlet  for  a  belt  drive.  It 
was  fitted  with  ring-lubrica'ed  self-centring  bearings,  lined 
with  anti-friction  metal  and  capable  of  delivering  50.030 
cubic  ft.  of  air  sgainst  a  pressure  of  2  in.  water  gauge  when 
running  at  230  revs,  per  min.  ar.d  absorbing  about  30  II.P. 

/^Messrs.  Peter  Brotherhood,  of  Belvedere-road,  S.E., 
manufacture  high-speed  engines,  with  forced  lubrication, 
driving  fans  for  ventilating  purposes  and  for  producing  induced 
and  forced  draught.  These  engines  are  of  course  verv  well 
known  and  need  no  description  ;  they  can,  moreover,  be  fitted 
to  fans  manufactured  bv  anv  of  the  leadins;  fan  makers. 
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Collieries. 


About  20  nnllions  of  shots  are  lired  annually  in  Ureat  Hritaiii, 
mostly  by  jx'rsons  who  know  nothing  ^whatever  concerning 
explosives  or  shot-firing  beyond  the  simple  procedure  necessary 
to  produce  an  explosive  effect. 

Accidents  to  shot-firers  and  others  caused  through  neglect  to 
take  proper  precautions  arc  of  fairly  frequent  occurrence. 
These  accidents  are  almostwholly  inexcusable,  since  they  might 
all,  or  nearly  all,  be  prevented  by  forethought  and  obedience 
to  the  regulations  contaiiu-d  in  the  Mines  Acts  an<l  S|)ccial 
Rules.  Injuries  to  operators  are,  however,  nu'rely  incidental, 
and  discussion  of  the  means  for  averting  tlieni  does  not  lie 
within  thi'  HCoj)e  of  this  article,  the  purpose  of  which  is  to  review 
the  more  serious  risks  involved  in  ihe  jjractice  of  blasting  in 
mines.  •  _^ 

.Shot-firing  in  collierie.')  is  a  miiclijnorejesponsibic  operation 
than  it  is  in  tnetnlJiferoiis  mines  or  quarries,  mainly  liecau.sc 
of  the  more  potentially  dangerousatmosphere  in  wliirh  the  work 
is  conducted. 

These  greater  danijers,  evidence  of  adequate  kno\vlc-ilj;e  of 
wliieh  oufjlit  to  lie  jiroduccd  by  every  candidate  for  the  po.HJtion 
of  shot-lirer,  arise  from  the  presence  of  liredamp  anil  coal  dusi, 
cither  separately  or  conjointly. 


It  is  for  the  most  part  impracticable  to  entirely  abolish  the 
use  of  explosives  in  mines,  and  means  of  blasting  with  a  reason- 
able degree  of  safety  have  therefore  been  sought  in  a  more 
searching  study  of  the  properties  of  explosives  under  conditions 
similar  to  those  which  obtain  in  practice,  and  hi  the  consequent 
evolution  of  exjjlosive  combinations  capable  of  being  fired  with 
safety  in  explosive  atmospheres. 

ImprovEiMents  in  Explosives. 

Twenty  years  ago  gunpowder  and  dynamite  were  almost  the 
only  explosives  used  m  mines,  although  it  had  even  then  been 
more  or  less  generally  recognised  that  gunpowder  was  a  danger- 
ous agent  to  use  in  the  presence  of  firedamp  and  coal  dust.  ^,^ 

After  many  disasters  had  been  traced  to  the  use  or  misuse 
of  explosives,  the  Secretary  of  State  availed  himself  of 
sec.  6  of  the  Coal  Mines  Eegulation  Act,  1896,  to  issue  an 
order  making  it  unlawful  to  use  any  exjilosive  other  than  a 
'"  permitted  "  explosive  under  certain  specified  conditions  on 
and  after  July  1,  1897.  Concurrently  a  testing  station  was 
erected  at  Woolwich,  follownig  on  the  report  of  a  Depart- 
mental Committee  appointed  "  to  inquire  into  the  testing 
of  explosives  for  use  in  coal  mines." 

Explosives  to  be  tested  are  sent^by  the  manufacturers  to 
this  testing  station,  and  if  20  charges  of  any  sample  are 
fired  into  an  explosive  mixture  of  gas  and  air,  under  certain 
specified  conditions  as  to  weight  and  stemming,  without 
causing  ignition,  the  explosive  is  then  entitled  to  be  jjlaced 
on  the  "  permitted  list." 

As  it  is  to  be  feared  that  man}'  workmen  regard  the  fact  of 
an  explosive  being  "  jJcrmitted  "  as  being  somewhat  in  the 
nature  of  an  official  certificate  of  safety,  the  following  remarks 
of  the  officers  in  charge  of  the  testing  station  cannot  be  too 
often  repeated.  "  There  is  not  a  single  explosive  on  the  per- 
mitted list  which  has  not  at  some  time  or  other  caused  an  explo- 
sion of  the  gas  at  the  testing  station  when  fired  without  stem- 
ming. It  is  impossible  to  get  an  explosive  which  will  be  abso- 
lutely safe  under  all  conditions.  The  safety  of  any  particular 
explosive  depends  not  only  upon  its  composition  and  physical 
characteristics,  but  even  in  a  more  marked  degree  upon  the 
conditions  under  which  it  is  used.     There  must  be 

1.  Complete  and  immediate  detonation  of  the  charge. 

2.  Correct  proportioning  of  the  charge  to  the  work  to  be 
done,  and  avoiding  the  use  of  unnecessarily  heavy  charges. 
r,i_3.  Careful  stemming  to  ensure  that  there  should  be  sufficient 
length,  firmness,  moisture  and  closeness  of  consistency. 

Thus  the  only  difference  as  regards  safety  from  mine  explo- 
.sion  risks  between  one  explosive  and  another  is  the  difference 
in  degree  ;  the  most  that  can  be  said  is  that  one  explosive  is 
less  dangerous  under  certain  conditions  than  another. 
^Modern  explosives  are  divided  into  five  principal  groups  : — 
i^^l.  Nitro-glycerine  explosives,  which  are  relatively  easy  to 
detonate  under  normal  conditions. 

.^2.  Ammonium  nitrate  explosives,  which  occupy  an  inter- 
mediate ])osition  between  the  dynamites  and  the  carbonites. 
p.  3.  Nitro-glycerine  and  ammonium  nitrate  explosives,  which 
detonate  more  freely  than  class  2. 

4r.  Non-detonating  mechanical  mixtures,  mainly  repre- 
sented by  Bobbinite,  wiiich  is  a  high-grade  gunpowder  mixed 
with  starch  and  iiaraflin  wax  ;  and 

'  5.  (iunpowder,  the  principal  characteristic  of  which  is  its 
low  velocity  of  explosion,  rendering  it  very  suitable  for  work 
where  a  slow  heaving  action  is  required. 

All  these  classes  are  represented  on  the  permitted  list  with  the 
exception  of  gmipowder,  which  will  not  jiass  either  the  Con- 
tinental or  Woolwich  tests. 

l>KrEUMiNiNa  Kactoiis  in  the  Ignition  ok  Kiuiomami'. 

The  tinu-  occu|)ied  in  detonntiiig  a  given  quantity  of  an 
explosive  is  determinable,  and  is  known  as  its  rate  of  detomi- 
tion.  All  explosives  on  detonation  develop  llaine.  of  difTerent 
exli'ut  and  iluratioti. 

j_^M.  I'ichel,  I  lie  inven(or  ol  carbonite,  has  conducted  (■i.iboralc 
and  extensive  experiments  to  ascertain  the  detiTUiinini;  factors 
in  the  ignition  of  firedamp,  and  linds  them  in  a  comparison  of 
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the  ratios  of  the  safest  and  least  safe  explosives  as  to  rate  of 
detonation,  length  and  duration  of  flame,  after-flame  ratio, 
and  temperature.  M.  Bichel  has  shown  that  the  flame  of  all 
explosives  outlasts  the  time  of  detonation,  but  that  of  the 
"  safe  "  explosives  does  so  in  a  much  less  degree  than  in  the 
contrary  case. 

"  In  general  "  (see  M.  Bichel  in  "  New  Methods  of  Testing 
Explosives  ")  "  safety  explosives  should  show  a  minimum  rate 
of  detonation  and  a  minimum  of  length  and  duration  of  flame 
at  a  given  pressure  :  none  of  these  should  exceed  certain  limits, 
as  the  detrimental  efTect  of  one  of  them  cannot  be  counter- 
balanced by  the  others,  however  favourable.  Thus  it  is  the 
long  contact  between  flame  and  gas  mixture  which  is  fatal  to 
gunpowder  in  spite  of  its  low  calorific  value.  The  heated  gases 
remain  too  long  in  contact  with  the  inflammable  gas  mixture, 
and  thus,  even  at  low  temperature,  ignition  is  unavoidable." 

Bla.sting  in  the  Presence  of  Coal  Dust. 

It  was  not  until  a  number  of  serious  explosions  had  occurred, 
the  cause  of  which  could  not  be  traced  to  the  presence  of  fire- 
damp, that  attention  was  strongly  turned  towards  the  possi- 
bility of  exploding  a  merely  dusty  atmosphere.  The  whole- 
hearted acceptance  of  the  daiiger  of  coal  dust  by  the  mining 
communitv  comes,  however,  very  slowly.  It  is  now  nearly 
100  years  since  the  Rev.  J.  Hodgson  referred  to  the  coal  dust 
in  the  Felling  Colliery  explosion.  Prof.  W.  Galloway  has  been 
working  and  writing  on  the  subject  for  30  years,  innumerable 
researches  have  been  conducted  both  at  home  and  abroad  for 
the  purpose  of  determining  the  explosibility  of  various  kinds 
of  dusts,  and  yet  Messrs.  W.  H.  Atkinson  and  J.  Dyer  Lewis, 
H.M.'s  Inspectors  of  Mines,  in  a  Parliamentary  Pajjer  on  the 
Dinas  Main  Explosion  (which  occurred  on  December  14th  of 
last  year)  find  it  necessaryto  say  tliat  '"general  opinion, if  there 
can  be  said  to  be  such  a  thing  as  general  opiiiion.  as  to  what 
constitutes  a  dangerous  amount  of  dust  in  a  mine  is  probably 
very  wide  of  the  truth." 

What  Constitutes  a  Dangerous  Amount  of  Dust  in  a  Mine  ? — 
Experiment  has  .shown  that  as  little  as  -J-  oz.  of  coal  dust  per 
35  cubic  ft.  of  air  will  suffice  for  the  production  of  an  explosion, 
and  that  it  is  more  a  question  of  fineness  of  division  of  the 
dust  than  the  weight.  In  addition  to  fineness  of  subdivision 
the  percentage  of  volatile  matter  in  the  coal  dust  has  an  im- 
portant influence  on  its  inflammability,  and  the  same  also 
applies  to  the  ease  with  which  these  volatile  matters  are  dis- 
engaged under  the  influence  of  heat. 

The  Cotnmissiou  appointed  by  the  Societe  de  I'lndustrie 
Minerale  to  investigate  the  causes  of  coal-dust  explosions  have 
pointed  out  that  the  great  danger  of  explosion  presented  Ijy 
floating  coal  dust  is  evident  from  the  fact  that  a  mixture  con- 
taining 1 1 1  grammes  of  dust  per  cubic  metre  of  air  (i.e..  in  the 
proportion  furni.shing  carlion  dioxide  on  combustion)  develops 
a  prcs.sure  of  15-5  atmospheres  on  ignition,  as  compared  with 
the  pressure  of  8-9  atmospheres  produced  by  the  combustion 
of  an  explosive  mixture  of  firedamp  and  air.  Even  when  the 
amount  of  coal  dust  is  double  the  above  figure,  so  that  carbon 
monoxide  is  produced,  the  pressure  generated  amounts  to  fi-7 
atmospheres.  The.  fact,  moreover,  should  not  be  lost  sight  of 
that  the  dust  danger  is  by  no  means  eliminated  merely  by  re- 
moving coal  dust. 

Any  powdered  substance  in  a  state  of  suspension  as  fine  dust 
may,  by  o:-chuling,  and  so  acting  as  a  substitute  for,  air  or 
oxygen,  cause  an  atmosphere  to  become  explosive.  Dust  from 
oil-hearing  shales  might  be  especially  dangerous. 

Propositi  ChiJisifiralion  of  ^/mwf. --Having  regard  to  the  facts 
now  known  concerning  the  use  of  explosives  in  dangerous 
atmospheres,  the  Commission  above  referred  to  have  suggested 
that  non-fiery  mines  should  lie  divided  into  safi-  and  (Iaii(.;i'rous 
according  to  tlieir  condition  as  regards  dust,  the  dangerous 
cla.sH  being  .subdivided  into  damp  and  dry  mines. 

Wnteriwi  and  Allrrnalirr.i.  —Jn  fJreat  Uritnin  the  present 
alternative  to  watering  lies  in  the  conditional  use  of  n  ])er- 
niitted  exj)lo8ivc.  The  F''rench  ('ommission  approve  of  local, 
but  not  fif  general,  watering,  and  recommend  that  shot-lirinn 
\)G  allowed    in  coal    up    to  charges  ol    13J  oz.  without   pre- 


viously laying  or  removing  the  dust.  Watering  may  be  dis- 
pensed with  by  using  explosives  (in  the  coal)  with  a  detonation 
temperature  not  exceeding  1,500°C.,  in  charges  of  not  more 
than  4  oz.,  this  being  permissibly  increased  to  13^  oz.  if 
covered  with  clay  stemming  to  a  depth  of  8  in. 

Coal  Dust  in  Shot  Holes. — There  is  nearly  always  a  certain 
amount  of  coal  dust  left  in  holes  bored  in  coal,  the  amount 
depending  on  the  hardness  of  the  coal,  the  inclination  of  the 
hole,  and  the  care  bestowed  on  cleaning  it  out. 

According  to  some  tests  carried  out  by  the  French  Commis- 
sion the  conclusions  were  drawn  that  the  contents  of  blasting 
cartridges  may  become  mixed  with  coal  dust  in  shot  holes  bored 
in  coal  and  that  miss-fires  under  these  conditions  may  cause  the 
deflagration  of  the  mixture,  in  which  case  any  firedamp  present 
is  certain  to  be  ignited.  This  danger  is  also  present  to  a 
smaller  extent  in  the  case  of  complete  detonation,  the  carbon 
present  increasing  the  temperature  of  detonation  and  pro- 
ducing carbon  monoxide,  thereby  facilitating  the  ignition  of 
firedamp. 

In  view  of  the  probability  of  accidents  arising  from  this  cause, 
the  Commission  recommend  that  shot  holes  bored  in  the  stand- 
ing coal  should  be  carefully  cleared  of  dust ;  that  the  practice 
of  ramming  the  cartridges  so  hard  as  to  break  the  envelopes 
and  mix  the  contents  with  coal  dust  should  be  abandoned,  and 
that  the  size  of  the  detonators  should  be  increased. 

Prevention  of  Ri^ls. — The  risk  of  causing  an  explosion  by 
the  use  of  permitted  explosives  is  practically  confined  to  the 
use  of  blown-out  or  improperly  stemmed  shots. 

Experiments  made  in  Austria  show  that  a  vacuum  residting 
from  a  blown-out  shot  maj-  amount  to  as  much  as  ^  in.  of 
mercury,  which  is  equivalent  to  8  lb.  to  9  lb.  to  the  square  foot. 
This  reduction  of  pressure  creates  an  increase  in  the  flow  of 
firedamp  in  the  ratio  of  235  to  100,  so  that  a  blown-out  shot 
may  itself  be  the  means  of  furnishing  a  considerable  amount  of 
gas  that  otherwise  would  not  have  escaped  from  the  coal. 

A  blown-out  shot  also,  of  course,  produces  an  immense 
volume  of  flame,  which,  coming  into  contact  with  the  coal  dust 
on  the  roof,  floor  and  sides  of  the  road,  is  liable  to  raise  and 
ignite  it,  and  so  bring  about  a  disastrous  explosion. 

Such  safety  as  is  at  present  obtainable  appears  to  lie  in  en- 
trusting the  charging,  stemming  and  firing  of  shots  to  .selected 
men,  insisting  on  the  use  of  a  suflicient  length  of  proper  stem- 
ming and  of  efficient  detonators. 

^^>^ 


Mechanical  Plant  for  Steam  Genera- 
tion and  on  the  Pit  Bank. 

In  the  previous  sections  of  this  issue  we  have  tried  to  bring 
out  the  advantages  of  Electricity  in  Jlining,  and  have  con- 
sidered its  applications  mainly  as  regards  undergroinul  work. 
There  is.  however,  another  very  important  ])lace  where  labour- 
saving  appliances  can  find  a  position — namely,  in  the  generating 
station  and  especially  in  boiler  house.  Messrs.  E.  Rknnts 
&  Co.,  of  liittle  llulton,  Holton.  have  applied  themselves  to 
the  solution  of  the  problem  of  how  coal  can  b-  most  econo- 
mically carriecl  from  store  to  the  boiler  house.  They  have 
als)  consideri'd  how  tin-  fuel  may  be  fed  to  the  boilers  in  a 
minner  conducive  to  its  complete  combustion  and  the  ash 
then  removed  and  dumped  into  bunkers,  triu-ks  or  ])its  as  the 
case  may  be.  It  is  generally  admitted  that  a  comph'tc  con- 
veyor system  allows  a  good  return  on'its  initial  cost,  wliile'at 
the  same  time  the  upkeep  is  small. 

An  exam])le  of  this  is  ))rovided  by  the  machinery  laid  down 
at  the  firimethor|)e  and  Krickley  Collieri("s'<if  the' Carlton  Main 
Co.  At  the  latter  there  are  IH  boilers  of  various  tv|>es  sup)ilied 
with  "  Rennis  "  stokers  and  fitted  with  |)neumatie  L;eiM  and 
self-cleaning  compre.ssi'd  air  furnaces  which  are  ad.ijited  for 
liurniiiji  a  low-grade  slack  suili  as  is  in  many  instanci<s  thrown 
to  waste.      In   this   inst.illaliiin   the  fin-l   is  deli\('r<'d   into  the 
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mechanical  stoker  hoppers  by  means  of  a  combined  elevator 
and  conveyor  (Fl/.  2).  The  speed  of  the  conveyor  is  under 
.si'jv'control,  and  the  distributing  shoots  which  admit  the  coal 


it    out 

Other  hand,  it    operates 


Fig.  1.— TuevBenxis;'  Conveyor  at^the  Powell  Duffryn  Steam_C'oalX'o.'s  NEw/rBEDEiiAR 
Colliery,  Loaded  and  Passenc.  over  the  Drim. 


to  the  boilers  are  fitted  with  simple  cut-off  .slides,  so  that  should 
it  be  thought  desirable  to  take  any  boiler  out_of  service  the 
supply  can  be  stopped  without  interrupting  the'feed  of  others 
constituting  the  battery.  This  plant  has  been  so 
satisfactory  in  operation  that  six  of  the  18  boilers 
are  only  used  as  a  standby. 

Messrs.  Bennis  have  also  supplied  us  with  an  inte- 
resting example  of  the  saving  effected  by  the  substi- 
tution of  electric  for  steam  drive.     The  plant  is  a 
band  conveyor  installed  at  the  New  Tredegar  Colliery 
of  the  Powell  Duf!ryu  Steam  Coal  Co.     An  old  push 
plate  scraper  conveyor,  driven  by  a  steam   engine, 
and  requiring  70  h.p.  to  transmit  from  3.5  to  40  tons 
of  damp  small  fuel  from  the  washery  head  to  the 
storage  bunker  for  the  coke  ovens,  was  superseded 
by  the  present  band  conveyor,  which  is  288  ft.  long 
and  travels  up  a  gradient  of  1  in  15  (Fig.  1).     At  its 
delivery  end  it  shoots  the  fuel  on  to  two  distributing 
chain  conveyors.     The  main  conveyor  working  fully 
loaded  delivers  the  coal  off  the  end  of  the  conveyor 
without  using  the  throw-off  table.    It  takes  8  amperes 
at    400  volts,   or    practically  4-3    h.p.      When   the 
throw-off  table  is  put  into  operation  11  amperes  at 
400  volts,  or  about  5|  h.p.  is  used.     The  two  cross- 
conveyors    arc    driven    by    a    5    b.h.p.    continuous 
current  motor,  and  when  delivering  all  the  fuel  taken 
up,    the    band    conveyor    requires    6    amperes    at 
400  volts,  or  equal  to  3-32  h.p.       The  total  horse- 
power therefore  taken  is   8-97  under  the  most  un- 
favourable conditions,  and  this,  when  taking  60  tons 
of  coal  per  hour  as  against  35  to  40  tons  by  the  old 
conveyor,  a  saving  of  no  less  than  60  h.p. 

In  addition  to  this  .saving  it  may  be  stated  that 
the  old  scraper  conveyor  had  constant  breakdowns, 
whereas  the  band  conveyor  runs  smoothly"^  and 
continuously  without  interruption  or^trouble  of^any 
kind,  doing  easily  the  work  in  two  shifts  that  was 
formerly  done  with  difficulty  in  three.  "^ 

By  no  means  an  unimportant  ;par':  of  a    colliery 
equipment,  at  any  rate  from  the  financial  point  of  view,  is  the 
weighbridge.  If  it  goes  against  the  consumer,  as  weighbridges 


arc  popularly  always  supposed  to  do,  its  sin  will  one  day  find 
with    disastrous    results  to    its   owner.       If,   on  the 
jn    the    reverse   direction,  the    fact 
will    undoubtedly  bo  clearly  shown 
in  the  balance  sheet. '^^  _  '   -i 

Expedition  and  accuracy  are  there- 
fore two  important  factors  in  the 
weighing  of  trains  of  trucks  contain- 
ing coal,  and  Messrs.  W.  &  T. 
AvRrtY.  (if  the  Solio  Foundry,  Bir- 
luingliam,  have  laid  themselves  out 
specially  to  meet  this  requirement. 
The  type  of  machine  supplied  by 
them  is  of  the  usual  railway 
weighbridge  pattern,  and  varies  in 
size  and  capacity  from  2  tons  with  a 
platform  measuring  4  ft.  by  2  ft.  6  in. 
to  5  tons  with  a  platform  6  ft.  by 
4  ft.  The  trucks  must  be  of  a 
uniform  tare  weight,  and  this  is 
balanced  separately  on  an  adjustable 
tare  bar  and  slide,  graduated  from 
zero  to  10  cwt.  by  7  lb.  divisions  at 
the  back  of  the  steelyard.  The 
machine  is  of  the  improved  three- 
lever  type,  which  allows  the  platform 
to  oscillate  in  the  direction  iu  which 
the  traffic  moves,  prevents  undue 
shock  and  avoids  all  torsional  stress 
and  considerably  prolongs  its  work- 
ing  life.  .  T" 

We'  h'n-;    is     carri  d      out  ;    on 
the      self-'ndicating      system,      the 
e(juipment      being      composed      of 
Aveiy's    patent     self-indicating     st  e'ya-d     and  '  quadrant, 
which    automatically  indicates  the  a^ual  net  weight  of  the 
The  steelyard  is  graduated   from  zero  to  35  cwt.  by 


coal. 


Fig. 


2._BoiLER  House  at  Frickley  Colliery,' with/"  Bennis 'V  Stokers  and 
CoifTRESsED  Air  Furnaces  and  Elevatdjo  and  Conveying  Plant. 

1  cwt.  divisions  and  the  quadrant  from  zero  to  5  cwt.  by  14  b. 
divisions. 
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111  actual  practice  the  range  of  weighing  for  any  one  train  of 
trucks  is  5  cwt.,  i.e.,  a  miu  mum  weight"of  the  contents  of  the 
trucks  is  decided  upon  and  balanced  on  the  steelyard  and  the 
quadrant  indicates  5  cwt.  over  that  weight,  thus  allowing  a 
variation  of  5  cwt.  in  the  weight  of  the  loads,  e.rj.,  taking  the 
fi  ed  minimum  weight  at  2-5  cwt.,  the  quadrant  is  marked  from 
25  t'j  31)  cwt.,  and  any  weight  between  this  is  indicated  on  the 
quadrant.  If  a  greater  range  is  reijuired  for  different  trains  of 
trucks,  the  quadrant  can  be  marked  accordingly,  and  the 
niinjuum  weight  can  be  balanced  on  steelyard  to  suit  the 
different  trains.  We  understand  that  large  numbers  of  these 
weighing  machines  have  been  installed  at  different  collieries 
throughout  the  country  and  abroad. 

We  have  given  .some  account  above  of  an  economical  plant 


in  which  the  coal  is  transferred  from  store  to  power  house  in 
an  exceed  rgly  expeditious  mannei'  by  means  of  elcctricaliv- 
driven  conveyors.  These  conveyors  may  also  be  used  for 
other  purposes  on  the  pit  bank  and  Messrs.  Plowright  Bros., 
of  Chesterfield, have  found  the  electricmotor  admirably  adapted 
for  driving  them.  The  actual  transportation  of  the  coal  offers 
n  >  special  points  of  novelty,  l)ut  there  are  some  details  such  as 
are  set  out  below  which  have  to  lie  considered  in  the  design  and 
erection  of  such  a  plant. 

The  coal  as  it  comes  from  the  pit  is  ficquentlv  of  xarious 
qualities,  which,  upon  arrival  at  the  surface,  are  separated  in 
order  to  suit  various  markets.  The  coal  also  requires  to  be 
divided  into  various  sizes,  and  any  stone  or  foreign  matter 
must  be  eliminated.  Speaking  l)roadly,  there  are  two  systems 
of  handling  the  coal,  the  one  ternu'd  the  '"  hand-picking  system" 
and  the  other  the  "  overhead  system."  In  the  first  method 
the  coal  is  usually  tipped  from  the  jiit  trams  on  to  a  long  |)ick- 
ing  band  running  between  two  lines  of  railway  tracks,  ( In- 
various  (jualities  are  then  picki'd  by  hand  from  the  jiicking 
band  and  stowed  in  the  various  trucks,  the  residue  being  (lassed 
forward  and  screened  into  various  sizi  s.  The  second  system 
is  used  where  the  coal  is  of  not  more  than  two  ipialities.  '  This 
.system  consists  of  tipping  the  coal  directly  on  to  a  screen  which 
separates  it  into  its  various  sizes,  these  various  sizes  pa.ssing  on 
to  picking  bands  on  which  the  dirt  and  foreign  matter  are 
eliminated,  and  on  wliii'h  any  s])e<ial  coal  or  any  inferior  coal 
m!iy  he  reniovi  d. 

For  these  plants  the  electric  drive  is  most  oconomicHl.and  (he 
most  commonly  used  form  being  tin'  thn  e-phnse  mot<n-.  The 
electric  drive  is  .spirially  snitubh'  for  this  class  of  wurk,  iim  tlie 


driving  pow-er  has  frequently  to  occupy  a  somewhat  confined 
space,  and  it  is  often  convenient  in  many  cases  to  drive  these 
plants  in  different  sections.  •.     , 

As  will  be  seen  above  the  present  day  need  in  coal  mining 
is  to  avoid  handling  as  much  as  possible,  and  to  carry  this 
out  to  its  logical  extreme  some  form  of  truck-tipping  appara- 
tus is  quite  essential.  Messrs.  Sheppard  &  8oNS,  of  Bridgend, 
make  Davison's  patent  truck  tipping  ajjparatus,  an 
arrangement  which  we  illustrate  in  Fig.  3.  Its  impor- 
tant features  are  that  it  is  specially  adapted  for  the  electric 
drive  being  conveniently  operated  by  motor,  while  at  the 
same  time  the  rails  remain  unbroken.  It  is  further  claimed 
no  stop  block  is  required,  so  that  the  apparatus  can  be  fixed  , 
on  a  siding  without  interfering  with  the  other  traffic.     It  is 

evident  that  there  are  a 
numl^er  of  situations  where 
such  an  apparatus  would 
be  of  great  service,  such  as 
generating  stations,  col- 
lieries or  any  industrial 
concrn  where  material  in 
bulk  has  to  be  unloaded. 

It  will  be  seen  that  the 
truck  is  of  the  end-tipping 
type.  The  rear  axle  is 
brought  over  the  ram 
head  A  and  the  lever  B 
is  pulled  over.  This  causes 
the  friction  clutch  to  en- 
gage with  the  worm  shaft 
actuating  the  barrel,  and 
thus  wind  the  chain  lifting 
up  the  ram.  Radius  rods 
t'  are  jnovided  fixed  to 
the  ram  head,  which  pre- 
vent the  truck  moving 
out  of  position.  The  ram 
passes  through  a  long  cast- 
iron  sleeve  D,  with  trun- 
nions allowing  it  to  follow 
the  course  given  by  the 
radius  bars.  Wheu  the 
truck  is  tipped  the  lever 
is  put  over  to  the  oppo.site 
side,  causing  a  reversal  of 
tlu'  geai-  and  lowering  the  truck  down  to  the  rails.  It  is  said 
that  the  time  taken  to  tip  a  truck  of  small  coal  is  about  one 
minute. 

Messrs.  Sheppard  &  Sons  also  supply  such  useful  gear  as  coal 
washing,  screening  and  crushing  plant,  conveyors  and  eleva- 
tors, in  the  working  of  all  of  which  the  motor  can  find  a  useful 
place. 

^^>^ 

Some  Accessory  Plant* 

ShiN.VI.I.lM:    Al'I'AUATl'S. 

The  use  of  the  telephone  in  mines  has  jtrodiiccil  .v  demand 
for  an  instrument  in  which  fpecial  jji-ecaution  must  be  taken 
to  insure  thit  the  prfscnco  ( f  corrosive  acids  and  gass,  as 
well  as  the  damp  condition  of  the  air  in  such  place?,  will  not 
cause  the  insulation  of  parts  to  deteriorate,  metal  parts  to 
corrode  or  wood  |  arts  to  decay.  The  structure  should  l)e  such 
that  the  usefulness  of  the  set  will  not  be  impaired  by  rough 
usage  or  by  fallin<r  locks.  I'rovision  sliouhl  also  be  made  for 
local  battery  service,  since  with  a  central  battery  sj  stem  in 
mines,  slight  le.ikagrs  in  the  line  rapitlly  develop  into  crosses 
and  seats  of  extensive  corrosion,  because  of  electrolysis.  It 
has  been  fouiul  in  certain  localities  that  the  life  of  an  onlinary 
substation  set  when  iiscil  in  mines  is  loss  than  three  monlhs. 
'  In  onler  to  meet  the  demand  for  a  substantial  set  for  mining 
imrposo.'f,  the  Wkstkun  Ki.kctuic  Co.,  in  go  operation  with  the 
engineers  of  the  American  Telephone  i^-  Telegraph  Co.,  have 
brought  out  a  special  set.  The  |iarts  are  enclosed  in  a  stout  box  ; 
the  box  is  constructed  of  wood  eatuiatcd  wiih  oil  to  prevent  dc- 
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cay  and  covered  with  metal  to  iirevciit  incchanical  injury.  Sheet 
lead  is  used  for  this  [jurpose  because  of  its  non-corrosive  pro- 
porlies.  The  metal  parts  of  the  set  are  plated  with  lead,  also 
to  prevent  corrosion.  All  magnet  and  coil  windings  are  addi- 
tionally protected  by  coatings  of  shellac  and  layers  of  tape. 
The  wires  are  rubber-covered.  The  box  is  sealed  by  a  rubber 
I'afket  under  the  lid,  and  all  openings  of  the  box  through 
Whirh  movable  parts  project  are  sealed  by  stuffing  boxes.  'Ihe 
generator  crank  is  insulated  from  the  generator,  and  the  re- 
ceiver'car  piece  is  insulated  from  the  remainder  of  the  set. 
The  receiver  and  transmitter  are  located  within  the  box  fur 


Figs    1  axd  2. — Western  Ei.ectrk'  TELErnoxE  Set. 

protection  from  injury  and  corrosion.  It  is  not  necessary, 
however,  to  open  the  case  during  the  use  of  the  set  as  the  re- 
ceiver is  connected  to  an  ear  piece  by  means  of  a  flexible  tube, 
a  special  mouthpiece  for  the  transmitter  also  being  provided. 
The  set  is  adapted  for  local  batteries  anil  a  two- wire  line.  It 
is  wired  for  use  with  a  bridging  l)ell,  which  is  mounted  in  a 
separate  case.  The  bell,  which  is  of  the  loud  ringing  type, 
is  made  separata  from  the  telephone  set  so  that  it  may  be 
mounted  in  any  de-sired  location  where  it  will  be  more  likely 
to  be  heard  than  if  placed  inside  the  case  of  the  set.  The  eou- 
struction  of  the  bell  case  is  like  that  of  the  subscriber  set  de- 
scribed above.  The  battery  circuit  is  closed  during  the  use  of 
the  set  by  turning  a  knob  which  projects  at  the  right  of  the 
box.     The  apparatus  is  shown  in  Figs.  1  and  2. 

Blasting  Apparatus. 

There  are  two  systemsof  electric  shot-firing — the  high  tension 
and  the  low  tension — but  the  method  of  application  is  prac- 
tically the  same  in  each  ca-e. 

The  batteries  and  frictional  electrical  machines  have  now 
been  superseded  bj'  magneto  electric  and  dynamo-electric 
exploders,  and  one  of  the  best-known  names  connected  with 
these  exploders  is  that 
of  Messrs.  Siemens 
Bros.  &  Co.  This  firm 
manufacture  magneto 
exploders  wound  for 
firing  tension  and  quan- 
tity fuses,  the  machines 
being  similar  in  the  two 
cases,  except,  of  course, 
that  the  shuttle  arma- 
tures of  the  high-ten- 
sion matliiues  are 
wound  with  a  smaller 
wire  than  in  the  case 
of  the  low-tension 
machines.  Fig.  3  shows 
the  interior  of  one  of 
these  magnetos. 

In  the  dynamo  elec- 
tric exploders,  electro- 
magnets are  employed  in  place  of  the  permanent  magoets  of 
the  magneto  ex  ploders,  and  Messrs.  Siemens'  instruments 
are  arranged  to  break  the  short-circuit  existing  in  the  instiu- 
ment  after  every  two  revolutions  of  the  driving  handle, 
thereby  causing  the  current  to  pass  out  into  the  line,  through 


Fk: 


3  — View  of  Siemens  M.^oneto- 
ELECTRic  Mine  Exploder. 


the  distant  fuses  and  back  by  the  rcoui-uvi  earth  to  the  instru- 
ment. These  machines  are  of  three  kinds:  (1)  Tension  ex- 
plodens,  (2)  quantity  exploders  and  (3)  "twist"  exploders. 
The  last  named  is  the  latest  form  and  differs  greatly  from 
the  other  two,  the  construction  of  which  is  obvious  from  what 
has  been  said  above. 

In  external  appearance  the  "twist"  exploder  is  a  wooden 
case  14iin.  high,  8J  in.  long  and  5|in.  wide,  weighing  about 
•2G  lb.     Inside  the  wooden  case  K  (.s(^e  Fig.  4)  is  fixed  a  series 

dynamo  electric  ma- 
chine, and  on  the 
axis  of  its  armature, 
which  is  vertical,  is 
fitted  a  pinion  which 
gears  into  a  wheel, 
C,  mounted  by  a  rat- 
chet and  pawl  coup- 
ling on  a  screw 
spindle  or  "twist,"  B. 
The  latter  is  fitted  to 
revolve  in  two  bear- 
ings, and  has  rapid 
screw  -  threads  en- 
gaged by  a  nut,  D, 
which  is  on  a  cross- 
head  connected  by 
two  rods,  E,  to  a 
handle,  F.  These 
rods,  which  are  car- 
ried through  guides 
G,  proj'Ct  through 
the  upper  part  of  the 
machine. 

In  operation,  the 
handle  F  is  fiist 
pulled  up  as  far  as 
it  will  go  ;  this  causes 
the  "twist"  to 
revolve,  but  owing 
to  the  interposition 
of  the  ratchet  and 
pawl  the  armature 
of  the  dynamo  re- 
mains stationary.  The  operator  then  pushes  the  handle 
quickly  down,  causing  the  "twist"  gear  and  armature  to 
revolve  rapidly,  the  current  passing  round  the  magnets  and 
through  the  resistance  at  the  side  until  the  crosshead  D  strikes 
the  upper  spring  11,  thus  breaking  the  contact  at  the  bridge 
and  allowing  the  current,  which  has  by  then  reached  its  maxi- 
mum strength,  to  pass  out  to  the  line. 

To  ensure  successfid  working  of  .shotfiring  apparatus  the 
provision  of  suitable  and  reliable  insulated  wires  and  cables  is 
of  the  utmost  importance.  The  Bkitish  Insulated  &  Helsby 
Cables  hive  pa'd  great  attention  to  this  _  subject,  and 
recommend  the  employment  of  gutta  percha  insulated  wires 
for  subaqueous  work  and  in  mines  in  which  a  quantity  of 
water  and  dampness  is  present,  whilst  for  ordinary  mining 
work  and  surface  blasting  indiarubber  covered  wires  will  be 
found  suitable.  Although,  of  course,  the  cost  of  the  leading 
wires  and  cables  form  an  inappreciable  item  of  the  whole 
expense  of  blasting,  the  question  of  economy  is  frequently  of 
the  greatest  importance,  and  consequently  this  firm  have  intro- 
duce! a  substitute  for  gutta  percha  or  indiarubber,  which  is 
said  to  give  excellent  results,  being  at  the  sime  time  less 
expensive.  It  is  designated  "Mersey  cable,"  and  is  very 
greatly  in  demand. 

Among  the  well-known  magneto  mine  exploders  are  those 
manufactured  by  the  British  Insulated  and  Helsby  Cables. 
We  illustrate  in  Fig.  5  one  of  these  machines.  It  resembles 
in  construction  the  usual  magnetos  employing  permanent  steel 
magnets,  between  which  the  armature  is  rotated  by  means  of 
a  handle  outside  the  case  and  toothed  gearing.  If  desired,  these 
cases  can  be  made  gas  proof. 

The  British  Insulated  k  Helsby  Cables  also  manufacture 
"  twist "  exploders  on  the  same  principle  as  the  one  just 
described.  These  are  recommended  for  use  where  a  more  power- 


FiG.  4. 


-Interior  View  of  Sie.mens 
'Twist"  Exploder. 
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fill  apparatus  than  the  ordinary  magneto  exploder  is  required, 
and  the  B.I.  and  H.  "  twist  "  exploder  is  capable  of  firingjup  to 
25  high-tension  fuse?  in  parallel  and  15  in  series.  But  when 
15  or  more  shots  have  to  be  fired  in  series  it  i.s  recommended 


Fic:.  5, — Beitish  Insulated  &  Helsby  Cables_^(Ltd.)__Maoneto 
Exploder. 


that  low-tension  fuses  should  be  used 
can  be  fired  in  series  simultaneousl}-. 


when  at  least  tO  shots 


The  Bowie  Safety  Lamp  Eelighter. 

The  Davy  lamp,  in  spite  of  its  many  and  well-known  advan- 
tages, is  like  lamps  of  a  less  scientific  nature,  prone  to  go  out  at 
iuconvenieut  times.  It  is,  therefore,  a  necessity  that  some 
means  should  be  invented  for  relighting  it  without  exposing  a 


r'.Z    0.— IJowiK  SakivTV  Lami-  Rki.kiiitrr.       MaNI'FAITIIIKIi  IIY 
1\Ih:.shi«4.  Si'Auncilktti,  ok  London. 

naked  llaino,  and  for  thi.H  purpose  the  Howie  safely  lamp 
rejighter  has  been  invented  by  ])r.  J,  C  Bowie,  of  CardilT. 
It  is  claimed  for  it  that  it  can  be  used  with  absolute  safety  in 
tho.se  parts  of  a  mine  where  there  is  most  danger  of  explosion, 


while  its  employment  avoids  the  use  of  secondary  batteries  and 
their  attendant  disadvantages. 

^i  The  operation  of  the  Bowie  relighter  is  briefly"as  follows  : 
By  means  of  a  small  magneto  generator'sufficient  voltage  can 
be  generated  to  cause  a  stream  of  sparks'to  pass  from  the  case 
to  the  wick  of  the  lamp,  thus  lighting  the  latter.  This  appa- 
ratus, it  will  be  seen,  is  practically  the  same  in  character_as 
that  of  the  electric  gas  lighter  common  some  years  ago.  It  is, 
of  course,  highly  necessary  that  the  container  of  such  an  appa- 
ratus should  be  able  to  withstand  the  explosion  of  a  volume  of 
gas  equal  to  its  internal  capacity.  It  is  claimed  that  the  Bowie 
relighter  can  do  this,  and  any  trouble  from  this  cause  is  not 
possible.  It  is,  further,  impossible  to  turn  the  generator 
handle  and  so  produce  a  current  as  long  as  any  terminals  or 
electrical  contacts  are  exposed  to  the  atmosphere  of  the  mine, 
by  reason  of  its  automatic  locking  action. 

The  method  of  lighting  a  lamp  is  as  under :  It  is  put  into 
the  receptacle  and  placed  upon  the  electric  contacts  at  the  base 
of  the  lighter.  The  lid  is  then  closed,  and  the  arm  of  the  lock- 
ing gear  is  brought  down  over  the  lid  and  firmly  secured  by  the 
butterfly  nut  attached  to  the  side  of  the  receptacle.  This 
action  renders  the  receptacle  air  tight,  and  permits  the  handle 
of  the  speed  gear,  which  is  attached  to  the  side  of  the  lighter, 
to  be  turned  in  the  right  hand  or  forward  direction  The 
apparatus  is  locked  in  its  backward  or  left-hand  direction. 
As  the  generator  is  geared  up  to  a  high  speed,  all  that  is  neces- 
sary to  ignite  the  lamp  is  to  give  the  handle  one  or  two  sharp 
turns  to  the  right.  This  causes  a  number  of  sparks  to  pass 
from  a  rod,  which  is  connected  wdth  one  of  the  contacts  at  the 
base  of  the  lamp,  to  the  top  of  the  wick  holder,  which  is  con- 
nected with  the  other  contact.  These  sparks  serve  to  ignite  the 
wick,  which  can  be  \-iewed  through  a  small  window  in  the  metal 
case,  inside  which  the  lamp  has  been  placed,  so  that  the  miner 
is  enabled  to  tee  when  the  lamp  is  lighted. 

The  air  capacity  of  the  lighter  is  calculated  upon  a  basis 
which  will  only  permit  the  ignited  lamp  to  remain  lighted  for 
one  minute.  If  the  lamp  is  allowed  to  go  out  by  keeping  it  in 
the  receptacle,  it  is  not  possible  to  re-ignite  it  until  more  air 
has  been  admitted. 


Chain  Drives. 

In  cases  where  electrical  driving  is  adopt  :d  the  method  of 
transmission  of  the  power  has  to  be  considered.  Direct 
coupling  is  not  often  possible  on  account  of  the  high  speed  of 
the  motor,  whilst  .spur  gearing  may  occasion  much  noise.  For 
the  transmission  of  power  the  chain  has  now  been  so  far  de- 
veloped as  to  offer  many  advantages. 

Messrs.  Hans  Kenoi.I'  have  supplied  many  chain  drives  for 
milling  p\irposes  in  South  Africii.  In  the  case  of  some  sets  of 
deep  mine  pumps,  each  set  of  150ii.i'.  being  daven  by  a  motor 
running  at  3G0  ruvs.  per  min.,  the  pump  speed  being  !>0  revs, 
permin.,  two  strandsof  sileut  chain=,  eich  Gin.  wide,  were  used, 
running  side  by  side  on  double  wheels  having  21  teeth  and  015 
teeth  respectively,  the  diameters  of  the  wheels  being  13  in. 
and  5;?  in.  The  chain  speed  was  1,2G0  ft.  per  min.,  and  the 
factor  of  safety  2o.  Owing  to  the  unsteady  natuie  of  the 
drives,  the  large  driven  wheels  were  made  of  the  flywheel 
type,  with  heavy  rinn,  and  each  weighed  about  .'M  c^vt. 

In  the  case  of  a  speed  reduction  ilrive  for  a  io  II. r.  tailings- 
wheel,  the  speed  of  the  diiving  shaft  was  75  revs,  per  min., 
the  speed  of  the  driven  shaft  19  revs,  per  min,,  the  chain 
i-pccd  !U).")  ft.  per  mil).,  the  factoi-  of  safety  41,  and  the  shaft 
renties  10  ft.  2  in.  apart.  Owing  to  the  slow  speed  of  the 
shafts',  hirge  driven  wheels  were  necessary  in  order  to  keep  the 
ciiain  bpeed  as  high  as  pos.silile  ;  but  so  as  to  get  a  snilieientlj' 
high  factor  of  safety  for  the  chain,  it  was  necessary  to  tise  two 
slraiids  of  chain  of  li'  in.  jiitch,  each  Gin.  wide,  running  on 
doulile  wheels  having  27  teeth  aixl  l.')  in.  diameter,  and  106 
teeth  and  59  in.  diameter.  Owing  to  the  Largo  (piantity  of 
sand  Hying  abotit  on  the  mine  where  this  tailings  wheel  is 
situated,  the  culiro  chain  drive  was  enclosed  in  a  sheet  steel 
oil  tight  gear  case, 

Messrs.  liana  lionold  have  also  given  much  attention  to 
chains  for  driving  coal-cutters  and  pit  bank  locomotives. 
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THE  WORK  AND  EQUIPMENT  OF  A  TESTING  AND 
STANDARDISING    DEPARTMENT.' 

IIY   11.  A.  UATCI.IKl'. 
(Testing  and  SUimlavilisiuK  Depnrtmeiit,  Manchester  Oo;pomtiou  Electricity  Works.) 

Siimmtny.  —The  author  jjives  n  collection  of  notes  on  various  features 
of  practical  interc.-t  in  connection  with  the  testing  department  of  an 
electricity  supply  undertaking.  Suggestions  are  made  regarding  the 
neces.-iary  equipment  and  the  supply  and  regulation  of  the  current 
required,  and  an  interesting  "  phase  shifter"  for  altering  the  power 
factor  in  alternating  current  testing  circuits  and  devices  in  connection 
with  mains  tests  are  also  described. 


b 


The  necessity  for,  and  value  of,  a  well-equipped  testing  depart- 
ment are  beginning  to  be  realised,  and  there  is  no  doubt  that  the 
time  is  hot  far  distant  when  such  a  department  will  be  regarded 
more  as  a  valuable  financial  asset  than  as  a  scientific  luxury,  since 
by  a  judicious  testing  of  mains,  meters  and  distributing  apparatus 
generally,  the  proportion  of  units  sold  to  units  generated  may  be 
considerably  increased.  It  is  probable  that  there  will  always  be  a 
few  small  stations  where  it  would  not  pay  to  sink  the  necessary 
capital  in  a  suiMciently  extensive  testing  equipment,  and  it  should, 
therefore,  become  possible  for  the  necessary  work  to  be  undertaken 
by  a  larger  neighbouring  authority  possessing  the  requisite  equip- 
ment. That  tiie  scheme  is  practicable  is  shown  by  the  fact  that 
the  Manchester  Corporation  undertake  the  testing  and  calibrating 
of  a  considerable  number  of  meters  for  other  authorities  and  com- 
panies, &C.,  and  the  prices  charged  aro  far  less  than  would  be  the 
case  elsewhere,  although  leaving  a  fair  margin  of  profit  on  the 
work.  Such  a  department  should  also  be  able  to  test  the  candle- 
power  of  lamps,  &c.,  and  check  and  calibrate  ammeters,  voltmeters 
and  other  instruments  for  consumers  and  contractors. 

As  regards  its  duties,  it  would  appear  to  be  advisable  for  the 
testing  department  to  be  responsible  for,  and  to  carry  out,  the  whole 
of  the  electrical  and  chemical  testing  necessary.  Mechanical  and 
steam  tests,  &c. ,  would  usually  be  undertaken  by  the  station  staff, 
but  even  for  this  work  the  cooperation  of  the  testing  department  is 
desirable  for  the  checking  and  certifying  of  any  electrical  data  in- 
volved in  the  calculations.  The  Paper  contains  a  detailed  list  of 
work  undertaken  by  the  department  at  Manchester,  comprising  the 
testing,  calibrating  and  repair  of  all  meters,  instruments,  trans- 
formers, switches  and  fuses,  the  testing  and  repair  of  motors,  starters, 
&c.,  mains  tests,  photometric  tests  of  lamps,  tests  for  tramway  de- 
partment, &c. 

Supplij  of  Current  for  Tcstinj. — For  direct  current  work,  secon- 
dary cells  fulfil  all  requirements.  A  very  usual  arrangement  is  to 
have  a  small  number  of  very  large  cells,  and  generally  some  ar- 
rangement of  links  or  plugs  for  putting  them  in  series  or  parallel, 
for  obtaining  different  output  currents,  &c.  The  disadvantages  of 
this  method  are  that,  owing  to  the  low  voltage  available,  it  is  difii- 
cult  to  maintain  the  discharge  current  constant,  unless  all  the  joints 
and  contacts,  &c.,  in  the  circuit  are  exceptionally  good  ;  very  little 
spare  E.M  F.  is  available  for  regulating  resistances.  1  here  is  also 
considerable  ditficulty  in  measuring  the  output  of  the  various  cells, 
with  the  conseijuent  probability  of  their  not  all  receiving  their 
proper  charge. 

'ihese  dilficulties  have  to  a  great  extent  been  overcome  by  the 
arrangements  adopted  at  Manchester,  and  which  are  as  follows  : 
The  batteries  are  arranged  for  two  separate  classes  of  work,  one 
consisting  of  tests  which  require  a  small  current  at  voltages  up  to 
.500,  such  as  voltmeter  calibrations,  incandescent  lamp  tests  and  for 
exciting  the  shunt  circuits  of  watt-hour  meteis.  The  cells  used  for 
this  work  have  a  maximum  discharge  rate  of  about  fi  amperes. 
This  battery  is  divided  into  four  sections  of  100  volts  each,  four 
seclions  of  20  volt  batteries  and  10  sections  of  2  volt  cells,  all  the 
sections  being  joined,  in  series.  This  arrangement  enables  the 
voltage  to  be  raised  by  one-cell  steps  from  2  volts  to  the  full  .OOO, 
only  20  conductors  being  required.  By  the  additional  connections 
to  a  battery  of  larger  auxiliary  cells  and  a  potential  regulating  resis- 
tance any  voltage  from  0  2  to  500  volts  may  be  obtained,  rising  by 
0  2  volt  steps  — i.<7.,  2,500  different  voltages.  For  the  heavy  or 
main  current  work  large  cells  are  used;  they  arc  connected  in 
groups  of  10,  each  group  constituting  a  unit  and  feeding  a  separate 
panel  on  the  testing  circuits  switchboard.  For  larger  currents  than 
the  above  the  units  are  put  into  parallel  at  the  switchboard.  Under  no 
conditions  does  any  unit  ever  feed  more  than  one  circuit  at  the  same 
time.  The  small  pressure  cells  are  charged  in  100  volt  sections  off 
the  200  volt  mains  through  lamp  resistances,  about  145  volts  being 
recpiired.  The  large  batteries  are  charged  from  a  special  motor- 
driven  low-voltage  generator. 

The  supply  of  the  necessary  alternating  current  is  not  quite  such 
a  simple  matter.  The  best  source  is  undoubtedly  a  small  motor 
three-phase  generator  combination,  preferably  with  a  rather  slack 
belt  drive,  and  the  addition  of  a  flywheel  on  the  alternator  shaft. 
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should  the  motor  only  bo  comparatively  light.  Inverted  rotary 
converters  are  occasionally  used  when  ihe  energy  is  obtained  from 
direct  current  mains,  the  principal  objections  being  that  all  lluctua- 
tions  on  the  direct  current  side  are  reproduced  on  the  alternating 
current  side,  and  there  is  not  the  same  independent  control  of 
alternating  current  voltage  and  frequency. 

'I'rst  Itooms.—The  author  docs  not  favour  the  use  of  elaborately 
constructed  stands  and  racks  in  a  test  room.  For  testing  ampere- 
hour  meters  of  the  mercury  motor  type,  and  generally  all  those  which 
are  made  to  stand  on  brackets,  the  most  simple  and  convenient 
arrangement  is  to  have  long  narrow  tables  on  which  two  rows  of 
meters  can  be  placed  back  to  back  with  reasonable  clearance  between. 
The  table  should  bo  long  enough  to  accommodate  about  20  meters  in 
a  row.  Meters  of  the  watt  hour  typo  are  generally  constructed  for 
fixing  on  a  vertical  board,  and  for  testing  purposes  the  most  simple 
and  convenient  arrangement  is  to  have  long  wooden  partitions  or 
boards  fixed  to  the  wall.  Watt-hour  meters  when  on  test  require  to 
have  all  the'shunt  coils  excited  from  a  circuit  independent  from  the 
the  one  feeding  the  main  coils.  The  author  describes  a  convenient 
form  of  vertical  test  board,  having  both  sides  available  for  holding 
meters  and  with  four  potential  'bus  bars  on  each  side  so  as  to  enable 
meters  of  different  voltages  to  be  tested  at  the  same  time  ;  the  main 
current  coils  all  being  connected  in  series,  and  the  shunts  excited 
off  different  bars  accordingly  to  the  respective  voltages  reiiuired. 

In  addition  to  the  above  tables  and  racks,  one  or  two  plain  deal 
tables  for  miscellaneous  work  are  also  convenient. 

lic(iuhdicn  of  Testing  Current  and  Voltar/e,  (Cr.— The  author  con- 
siders it  an  advantage  for  this  to  be  centralised  as  much  as  possible 
in  preference  to  having  switches,  resistances  and  instruments,  &e., 
scattered  about  the  test  rooms.  For  the  actual  control  of  heavy  or 
main  current  circuits,  rheostat  switches  connected  with  wire  resis- 
tances, undoubtedly  constitute  the  most  satisfactory  arrangement. 
Water  and  carbon  resistances  are  by  no  means  so  convenient ;  the 
former  owing  to  the  current  fluctuations  produced  by  the  evolution 
of  bubbles,  and  the  latter  owing  to  their  high  negative  temperature 
coefficient.  Wire  resistances  may  be  constructed  of  metal,  having 
an  almost  negligible  temperature  coefficient. 

Resistance  frames  may  be  connected  up  to  the  rheostat  switches 
controlling  them,  either  in  series  or  parallel ;  in  the  one  case,  there- 
fore, the  current  is  increased  by  cutting  resistances  out  of  circuit, 
and  in  the  other  by  putting  them  into  circuit.  The  principal  objec- 
tions to  the  first  method  being  the  greater  difficulties  involved  in 
the  design  and  construction  of  the  resistance  frames,  &c.,  and  the 
much  greater  expense  of  construction,  owing  to  the  greater  amount 
of  resistance  wire  required.  The  parallel  controllers  are  rather 
more  expensive  than  the  simple  rheostat  switches,  but  are  far  more 
reliable  in  their  working,  and,  moreover,  the  increased  cost  is  not 
so  great  as  might  be  supposed  on  first  consideration,  since  each  o  f 
the  contacts  has  only  to  carry  one  tenth  of  the  full  current. 

A  very  convenient  arrangement  is  to  have  tlie  rheostats  in  three 
groups,  one  group  having  10  approximately  1-ampere  steps,  the 
second  10  10-ampere,  and  the  third  five  100-ampere  steps.  These 
would  all  be  connected  in  parallel,  and  also  in  parallel  with  them 
again  should  be  a  resistance  capable  of  carrying  a  maximum  cur- 
rent of  irj  amperes,  and  having  a  practically  infinite  range  of  varia- 
tion ;  about  the  most  convenient  resistance  of  this  type  is  the 
"  Kelvin  "  drum  rheostat,  which  consists  of  two  cylinders,  one  with 
a  metal  surface,  and  the  other  insulated  ;  the  cylinders  or  drums 
are  connected  mechanically  through  spur-gearing  to  a  common 
pinion.  The  resistance  wire  is  wound  on  the  outer  surface  of  tha 
drums,  and  can  be  transferred  from  one  to  the  other,  by  rotating 
them,  the  proportion  of  wire  on  either  being  varied  to  any  required 
extent. 

The  diagram,  Fig.  1,  shows  an  arrangement  which  has  been 
found  to  bo  very  convenient  for  all  classes  of  alternating  current 
meter  and  instrument  testing.  The  voltage  of  the  alternator  may 
be  varied  by  almost  imperceptible  steps,  from  practically  zero  up 
to -150  volts.  The  fine  control  ihcostat  in  the  alternator  field  can 
be  used  for  maintaining  the  watts  in  the  testing  circuit  absolutely 
constant.  The  main  current  circuits  are  controlled  in  the  same 
way  as  in  direct  current  work,  except  that  the  fine  control  is 
obtained  by  a  resistance  in  the  primary  circuit  of  the  current  trans- 
formers. As  in  the  case  of  the  direct  current  system  described 
above,  the  main  current  circuits,  and  Ihe  volt  or  shunt  circuits  are 
quite  distinct,  there  being  no  electrical  connection  between  them. 
The  former  are  fed  off  the  secondary  side  of  step  down  transformers, 
the  voltage  being  about  20,  these  transformers  are  built  in  two 
halves,  and  both  ihc  primary  and  secondary  windings  may  be  con- 
nected in  series  or  parallel,  as  shown  in  the  diagram.  It  is  thus 
possible  to  utilise  them  with  a  large  ranje  of  alternator  volts.  The 
volt  circuit  is  not  connected  directly  to  the  alternator,  but  to  the 
piece  of  apparatus  designated  "  phase  shifter,"  the  uses  of  which  are 
fairly  obvious,  but  its  advantages  are  possibly  not  quite  so  self- 
evident. 

A  common  method  of  altering  the  power  factor  in  alternating 
current  testing  circuits  is  to  make  use  of  choking  coils,  kc,  but  this 
method  has  the  great  disadvantage  that  alteration  in  power  factor 
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also  produces  changes  in  ihe  volts  and  amperes.  The  "  phase 
shifter  "  overcomes  this  difficulty.  The  main  portion  of  the  device 
consists  of  the  armature  of  a  IOh  r.  400  volt  four-pole  direct  cur- 
rent motor,  complete  with  windings,  commutator  and  shaft,  &c., 
the  armature  being  of  the  toothed  core  type,  with  former  wound 
coils.  In  order  to  form  a  closed  magnetic  circuit,  thus  avoiding 
excessive  magnetic  leakage,  and  at  the  same  time  keeping  down 
the  magnetising  current,  sheet  iron  stampings,  in  the  form  of 
annular  rings,  and  separated  by  paper  in  the  usual  way,  were  pressed 
over  the  armature,  making  good  magnetic  contact  with  the  iron 
core  stampings.  These  ring  stampings  were  built  up  the  full  depth 
of  the  armature,  with  suitable  ventilating  ducts  at  intervals,  the 
whole  being  clamped  between  two  annular  gun-metal  end  plates, 
by  means  of  four  bolts  passed  through  insulated  ana  bushed  holes 
in  the  plates  and  stampings.  The  armature  being  four-pole  the 
three-phase  mains  are  lead  in  at  six  points,  as  shown.  A  loose 
sleeve  is  fitted  on  the  shaft,  and  on  the  sleeve  two  arms  are 
clamped.     These  arms  are  provided  with  wooden  handles  and  sup- 


For  alternating  current  work  "  hot  wire  "  instruments  form  most 
convenient  sub-standards,  and  possess  the  great  advantage  of  being 
unaflfeeted  by  frequency  and  external  magnetic  fields;  they  may 
also  be  checked  against  the  direct  current  standards.  Wattmeters 
used  as  alternating  current  sub  standards  should  preferably  be  of 
the  dynamometer  type,  and  astaticaUy  wound,  since  this  type  of  in- 
strument may  also  be  checked  against  the  direct  current  standards. 
The  most  convenient  standards  for  the  checking  of  current,  volt 
and  watt-measuring  sub-standards  are  undoubtedly  the  "  poten- 
tiometer"  and  "Kelvin  balances."  A  most  reliable  method  of 
measuring  alternating  current  volts  accurately  is  by  means  of  a  sen- 
sitive multi-range  electrostatic  voltmeter,  the  moJus  operandi  being 
as  follows :  The  deflection  on  the  voltmeter  when  connected  to  the 
alternating  current  circuit  is  noted,  the  instrument  is  then  switched 
over  to  a  direct  current  supply,  and  the  previously  noted  deflection 
reproduced  by  suitable  adjustment  of  the  pressure,  which  can  at 
the  same  time  be  measured  on  the  potentiometer.  This  method 
eliminates  all  scale  and  zero  errors  of  the  voltmeter. 

All  standards  and  sub-standards,  &c.,  should  be 
permanently  connected  up  to  suitiible  switches, 
links  or  plugs,  so  that  they  can  easily  be  thrown 
into  circuit  for  checking  or  measuring   purposes 
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port  insulated  spindles  carrying  brush-holders,  as  shown  in  the 
figure.  The  brushes  are  made  of  copper,  and  are  filed  to  a  knife 
edge,  so  that  ihey  can  only  touch  one  commutator  segment  at  a 
time,  and,  moreover,  cannot  cause  a  short  when  moving  from  seg- 
ment to  segment.  It  will  thus  be  seen  that  by  loosening  the  clamp- 
ing screws,  the  brushes  may  be  moved  relatively  to  each  other,  and 
consequently,  the  voltage  between  them  varied  by  steps  eciual  to 
the  volts  between  two  adjacent  segments  of  the  commutator.  When 
the  handles  are  clamped  to  the  sleeve  the  combination  as  a  whole 
may  be  moved  round  the  commutator,  thus  producing  any  desired 
phase  difference  between  tlie  '■  pressure  circuit"  fed  from  tlie  pliase 
shifter,  and  the  "  current  circuit  '  connected  to  the  low-tension  side 
of  the  step  down  transformers.  Fig.  1  shows  the  complete  connec- 
tions of  the  phase  shifter  to  a  meter-testing  circuit. 
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Meanurcmi  iiIh.  The  author  cinplmsison  the  necessity  for  dorinito 
disrriinination  between  Rtandards  and  Bul)-standards.  InBtriuncMls 
which  are  intended  to  be  standards  should  be  kept  as  sucli,  and 
niUBt  not  bo  in  continual  use  for  the  ordinary  routino  testing  work. 

For  direct  current  work  the  most  suitable  sub-standardH  are  un- 
doubtedly direct  reading  inHtniincnta  of  the  "  moving  coil  type," 
provided  that  wellrnade  inHtruraenta  are  used.  A  groat  advantage 
posHeascd  by  thin  typo  of  instrument  is  due  to  the  fact  that  by  con- 
striicting  suitable  uhunts  or  series  rosistunccs  the  range  may  bo 
varied  practically  nd  libilum.  Ammeters  are  for  preforinco  iixed 
on  the  main  control  board,  but  voltmeters  may  with  advantage  be 
of  a  portable  type. 


Fig.  5. 

without  unnecessary  delay.  A  diagram  showing  the  general 
scheme  of  connections  is  given  by  the  author.  The  cables  should 
be  run  as  much  out  of  sight  as  possible  ;  for  this  purpose  cul- 
verts in  the  Hoors,  fitted  with  easily  removable  lids,  are  very 
convenient. 

Laborntonj. — It  is  a  distinct  advantage  to  have  an  ent'rely  sepa- 
rate test  room  or  laboratory,  in  which  any  special  tests  and  all  work 
of  a  technical  or  scientific  nature  may  be  carried  out.  All  standards 
should  be  kept  in  the  laboratory,  with  the  exception  of  the  Kelvin 
balances  and  the  large  sliuuts  for  the  potentiometer,  which  may  with 
advantage  be  located  in  the  meter  room. 

The  author  also  shows  a  suggested  arrangement  for  cable  testing, 
the  chief  feature  ol  which  is  the  use  of  "  Price's  "  guard  wire.  This 
is  a  very  old  and  rather  neglected  device  for  overcoming  the  difJi- 
culties  which  arise  in  connection  with  the  measuring  of  high  insu- 
lation resistances,  owing  to  the  leakage  from  apparatus  and  test 
leads,  lie  has  also  found  it  useful  for  preventing  the  trouble  some- 
times experienced  with  galvanometers  of  the  moving  coil  type,  due 
to  the  electrostatic  action  between  tlie  moving  coil  and  the  poles  of 
the  permanent  magnet.  The  principle  is  tlio  prevention  of  leakage 
from  apparatus,  &c.,  by  reducing  the  "  ditTorence  of  potential,"  pro- 
ducing such  leakage,  to  zero.  The  diagram.  Fig.  '2,  oiplains  this 
better  than  words,  if  a  concentric  cable  is  used  as  a  test  lead,  the 
outer  conductor  may  be  used  as  a  guard  wire,  and  there  will  then  bo 
no  necessity  for  the  elaborate  paring  and  drying  of  the  ends.  Tho 
same  applies  to  the  ends  of  tho  cable  under  test,  if  suitable  guard 
rings  are  used  as  shown.  Tho  author  has  in  this  way  found  it  pos- 
Hiblo  to  absolutely  eliminate  any  loali age  deflection  on  an  unshuntod 
galvanometer,  having  a  constant  of  1,000,000  megohms  when  con- 
nected to  a  100  volt  battery,  and  using  a  test  load  over  100  yds.  long 
with  damp  ends.  In  practice  it  is  advantageous  to  have  the  guard 
wire  as  well  insulated  as  possible.  .\  convenient  method  of  doing 
this  is  to  mount  all  tho  apparatus  on  copper  gau/o  or  tinfoil,  which 
again  rests  on  shellaced  paper,  prcssphan  or  micanite. 

To  be  completely  e(|\iippod  for  carrying  out  tho  various  testD 
winch  I'xporionco  ha«  shown  to  bo  necossary,  the  following  instru- 
ments and  apparatus  will  aUo  be  ro(juirod  :  One  or  two  giod  Post- 
OHlco  bridges,  doad-beat  moving  coil  galvanometer  for  resistance 
work,  standard  high-tension  electrostatic  voltmeters,  sub  standard 
low-tension  moving  coil  voltmeters,  sub  standard  low  tension  alter- 
I  nating-cuirent  voltmeters.      One   or  two  "  portable   combination 
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gets"  with  various  current  and  volt  ranges  are  also  extremely  use- 
ful for  an  endless  variety  of  work. 

Chfmical  Lnhoralory.—X  small  room,  or  a  corner  of  one  of  the 
Urger  test  rooms,  should  be  provided  with  a  few  of  the  principal 
ihemical  re-agents  and  a  fairly  good  balance.  Such  an  ecjuipment 
will  be  found  most  useful  for  testing  the  purity  of  mercury,  pentane, 
nccumulator  acid,  bitumen  and  box  compound,  &c.,  and  for  various 
rougb  tests  of  a  similar  nature. 

photometric  H'^rA-.— The  author  refers  to  apparatus  which  is 
■  ■'"illy  in  use  under  his  personal  supervision  and  has  prevail  to  be 
ictory,  and  prefers  the  "  Harcourt ''  lOc.p.  pentane  lamp  as  a 
,  ird,with  metallic  filament  incandescent  lamps  as  sub-standards, 
lor  comparing  lights  of  different  colour,  such,  for  instance,  as  a 
mercury  vapour  lamp  and  a  carbon  filament  lamp,  the  author  pre- 
fers the  Simmance  Abady  patent  flicker  photometer,  whilst  for  the 
ordinary  work  of  comparing  incandescent  lamps  with  a  standard 
incandescent  lamp  excellent  results  may  be  obtained  with  a  grease 
spot  photometer,  and  also  probably  with  less  fatigue  to  the  eyes  and 
in  less  time  than  would  be  possible  with  the  flicker  type. 

.\s  regards  street  measurements,  there  is  much  doubt  whether  a 
portable  photometer  should  indicate  the  intensity  of  the  illumina- 
tion on  a  horizontal  surface,  the  vertical  illumina'.ion,  or  on  a  plane 
at  45  deg.  to  the  horizontal.  The  author  has  never  been  able  to 
quite  appreciate  the  arguments  brought  forward  in  favour  of  the 
above  methods,  and  until  such  time  as  the  recognised  authorities  on 
the  subject  can  come  to  some  agreement,  he  prefers  to  use  a  photo- 
meter which,  when  fixed  in  any  position,  can  be  focussed  on  any 
desired  light,  and  permit  of  measurements  being  taken  of  the  actual 
illuminating  value  of  the  direct  focussed  ray  from  that  light  in 
candle  feet.  The  "  Simmance  Abady  "  flicker  photometer  is  made 
up  in  a  most  convenient  form  for  work  of  this  description,  and 
leidings  may  be  obtained  with  great  ease  and  a  relatively  high 
degree  of  accuracy.  Either  a  pentane  lamp  or  a  metallic  filament 
electric  lamp  may  bo  used  as  a  standard. 

.l/i(i>is  Testing.— This  may  be  divided  into  insulation  testing, 
high-pressure  tests  and  fault  localising.  The  author  suggests  for 
insulation  testing  a  "  Silvertown  "  or  "Kelvin  "  set,  and  refers  to 
the  "  Eaphael,"  the  "  Russell"  and  the  "  Frisch  "  methods  for  test- 
ing live  networks. 

fn  Manchester  they  have  a  very  complete  portable  set  for  making 
high-pressure  tests,  all  the  necessary  machinery  and  apparatus 
being  installed  in  a  specially  constructed  van,  which  may  be  drawn 
by  two  horses.  Briefly  the  arrangement  is  as  follows:  AlOkw., 
500  volt,  single  phase  alternator  is  direct  coupled  to  a  16  h.h  p. 
direct  current  motor.  The  alternator  is  connected  to  the  primary 
of  a  "Cowan-Still  "  patent  regulating  transformer,  and  the  secon- 
dary of  this  transformer  is  connected  to  the  primaries  of  three  oil- 
insulated  and  cooled  step-up  transformers.  These  are  wound  for 
500  volts  on  the  primary  side,  and  the  secondary  on  each  is  in  five 
sections  of  2,000  volts  each,  so  that  .30,000  volts  may  be  obtained. 

.\s  regards  fault  localising,  the  author  gives  a  list  of  the  necessary 
apparatus  for  simple  tests  of  the  usual  character  and  further  reference 
is  unnecessary,  fie  also  refers  to  a  simple,  but  little  used,  method 
for  making  a  slide  wire  bridge  practically  direct  reading,  and  at  the 
same  time  utilising  the  full  length  of  the  slide  wire.  Fig.  'S  is  ahxiost 
selEexplanatory.  Tbe  faulty  cable  is  connected  to  the  terminal  A, 
and  the  loop  or  return  cable  to  B.  The  other  gap  of  the  bridge  is 
closed  by  a  resistance  R,  exactly  equal  to  the  resistance  of  the  slide 
wire,  and  preferably  constructed  of  the  same  size  and  class  of  wire. 
It  will  be  seen  that  the  available  length  of  scale  is  exactly  doubled, 
since  if  the  extra  resistance  was  not  used  no  reading  beyond  00  cm. 
could  be  obtained. 

Motor  Test  Room. — Experience  has  shown  the  importance  of  tests, 
since  about  50  per  cent,  of  the  motors  delivered  require  adjustment 
in  some  form  or  other,  and  it  is  frequently  necessary  to  reject 
machines  altogether. 

The  author  illustrates  a  switchboard  equipped  for  two  test  beds, 
and  also  the  connections  for  testing  six  starting  switches  in  rotation, 
all  on  tbe  same  motor.     An  ohmmeter  fulfils  all  requirements  of  in- 
sulation testing. 
As  regards  the  workshops,  detailed  description  is  unnecessary. 

DISCUSSION. 

Mr.  0.  Wilkinson  (ITarrogate)  opened  the  di.scussion,  and  snid  it 
was  becfiniinfj  more  important  to  have  accurate  standards  and  meter- 
ing apparatus,  hucauso  tlie  tendency  of  tlie  time  was  to  reduce 
taritfs,  lo  cut  down  margins  of  proKt-s  and  to  improve  the  efficiency 
of  all  the  current-taking  devices  supplied  tfirough  their  mains. 
The  question  uf  testing  and  standardising  instruments  appeared 
to  be  almost  entirely  neglected  in  some  stations.  He  was  opposed 
to  a  co-operative  testing  station,  as  suggested  by  the  author. 
It  would  mean  greatly  increased  cost  in  the  shape  of  fees  for 
testing,  and  there  was  the  great  difficulty  of  transporting  back- 
wards and  forwards  the  apparatus  requiring  attention.  Many  of 
the  smaller  individual  tests  which  were  of  importance  would  be 
entirely  neglected.  With  co-operative  working  it  v.  ould  also  be  diffi- 
cult to  carry  out  "routine"  tests — i.e.,  the  systematic  bringing  into  the 
feat  room  of  meters,  taking  street  bj'  street  and  examining  the  meters 


in  a  definite  and  methodical  way.  A  substantial  increase  to  the 
revenue  at  Harrogate  had  been  obtained  by  this  systeniatic  routine 
testing,  which  could  not  lie  carried  out  under  co  operative  working. 
They  occasuvnally  found  a  fast-  meter,  but  for  one  fast  one  there  were 
dozens  whirli  raii  slow.  On  this  consideration  alone,  he  was  entirely 
opposed  to  tlie  co  operative  scheme.  He  also  did  not  agree  that  the 
instruments  f,houl<l  be  made  and  tliat  armatures  .should  be  rewound  or 
reconstructed  in  the  testing  department.  At  Harrogate  they  had, 
for  a  capital  expenditure  of  something  like  £250,  sutticicut  instru- 
ments to  carry  out  all  the  operations  mentioned  by  the  author 
of  the  Paper,  excepting  thehigh-tension  portable  testing  apparatus. 
Tbe  author  emphasised  the  im|)ortauce  of  having  the  work  accurately 
and  thoroughly  <lone  When  buying  meters,  if  they  found  the  cer- 
tificate varied  "from  their  own  findings  they  shoukl  agree  to  refer  to 
one  of  the  standardising  institutions.  He  had  done  thi.s  on  .several 
occasions,  making  arrangements  with  the  makers  that  whoever  was 
farthest  from  the  stantlard  should  pay  the  fees.  He  was  pleased  to 
say  that,  so  far,  the  makers  had  had  to  pay  the  fees  in  every  case.  The 
"  phase  shifter  "  mentioned  was  evidently  a  home-made  instrument, 
and  he  asked  if  any  similar  apparatus  was  Uj)Ou  the  market  and  pur- 
chaseable.  There  was  needed,  too,  for  single-iihase  stations  a  simple 
and  reliable  power-factor  indicator.  He  had  made  inquiries  for  such 
apparatus,  but  had  never  been  able  to  find  a  really  good  and  simple 
instrument.  He  had  not  touched  upon  the  extra  plant  required  for 
direct  current  testing,  but  thought  that  would  largely  consist  in  the 
provision  of  a  small  battery. 

Mr.  H.4V0N  T.  Harrison" said  he  had  been  responsible  for  laying  out 
some  big  testing  equipments,  includincr  that  of  the  meter  testing 
department  of  the  City  of  London  five  or  six  years  ago.  The  phase- 
shifting  device  to  which  Mr.  Wilkinson  had  called  attention  was  very 
ingenious.  He  did  not  know,  however,  where  this  was  purchaseable. 
The  author  said  he  had  never  been  able  to  quite  appreciate  the  argu- 
ments in  the  technical  Press  as  to  what  a  portable  photometer  was  sup- 
posed to  do.  The  argument  was  not  what  the  instrument  was  supposed 
to  do,  but  the  best  way  of  doing  it.  The  best  way  to-  measure  was 
with  a  horizontal  screen.  It  was  necessary  to  have  as  few  adjustments 
as  possible  when  measuring  in  the  street.  He  found  errors  in  photo- 
metry in  different  testing  rooms  due  to  the  use  of  the  Harcourt  stan- 
dard. All  standards  should  be  sent  to  the  National  Physical  Labora- 
tory to  be  checked. 

Mr.  A.  J.  Cridoe  (Sheffield)  said  that,  although  testing  departments 
ought  to  do  more  than  most  of  them  did,  they  should  not  go  in  for 
manufacturing  work.  The  qjhase-shifting  instrument  described  by 
the  author  attracted  his  attention  because  one  or  two  months  ago  he 
had  been  struck  by  the  necessity  of  such  an  instrument.  He  would 
like  to  know  what  chemical  testing  the  author  of  the  Paper  referred 
to  ;  he  did  not  think  there  was  much  done  in  standardising  depart- 
ments of  electricity  stations.  In  regard  to  photometer  heads,  he  had 
used  a  screen  consisting  of  a  wedge  of  chalk,  with  the  thin  end  towards 
the  eye  of  the  operator  and  the  light  falling  on  the  surface  at  an  angle 
of  something  like  45 deg. 

Mr.  H.  R.  BiRNKTT  (Barrow  in-Furness)  thought  the  author  had  not 
mentioned  one  rather  important  instrument,  and  one  which  some 
might  possibly  think  was  unnecessary  ;  this  was  a  good  stop  watch. 
He  recently  found  a  whole  batch  of  meters  that  on  testing  did  not 
agree  with  the  certificates  which  accompanied  them,  and  on  investiga- 
ting the  matter  he  found  the  error  occurred  in  starting  the  watch. 
Tests  were  usually,  of  course,  o\er  a  very  short  time,  possiljly  only 
20  seconds  or  so,  "and  it  was  astonishing  on  examining  a  number  of 
watches  to  find  there  was  usually  an  error  of  nearly  a  second  at  the 
start.  He,  therefore,  .advocated  that  a  thoroughly  reliable  watch  should 
be  obtained.  It  was  also  important  that  a  dial  test  should  be  made 
in  .addition  to  the  ordinary  test  of  meters.  On  one  occasion  he  had 
found  dials  to  be  25  per  cent,  wrong. 

Mr.  Hornby  (Siemens  Bros.  &  Co. )  considered  the  Paper  raised  an  im- 
|)ortant  point  on  the  question  of  accurate  standards.  He  could  quite 
understand  the  author's  idea  of  a  co-operative  system,  but  thought  the 
routine  work  of  the  department  was  best  carried  out  in  a  test  room 
situate  in  each  district.  The  best  way  of  getting  the  advantages  of  a 
co-operative  system  would  be  in  some  way  or  other  to  link  up  the 
existing  testing  institutions,  so  that  the  standards  used  by  the 
different  test  rooms  might  be  easily  checked.  Speaking  from  the 
manufacturers'  point  of  view,  he  found  that  mo.St  of  the  disputes 
on  questions  of  accuracy  arose  either  through  the  standard  in- 
struments not  having  been  recently  checked  or  through  stoji 
watch  troubles.  He  thought  it  would  be  <piite  simple  to  "  link  up" 
the  universities,  and  perhaps  other  private  testing  laboratories, 
with  the  Board  of  Trade,  so  that  standard  instruments  could 
be  .sent  to  the  nearest  institution  and  would  not  have  to  stand  the 
longer  transport  to  London.  These  institutions  should  themselves 
occasionally  get  a  check  against  the  Board  of  Trade  standar<l.  In 
regard  to  Mr.  Wilkin.son'.s' in<iuiry  as  to  phase  shifters,  there  were 
several  which  could  be  liought  in  the  ordinary  way.  They  were  rather 
expensive,  and  there  was  little  demand  for  them.  A  simple  device 
could  be  constructed  by  simply  making  li  sort  of  bipolar  arrangement, 
hinged  at  the  bottom  anil  wound  with  a  series  coil,  so  as  to  get  a 
shifting  series  Held.  Such  a  device  could  be  made  for  25s.  or  30s.  In 
regard  to  power-factor  meters -he  preferred  to  call  them  indicators, 
as  he  did  not  know  of  any  device  which  could  really  he  called  a  meter 
in  the  sense  of  practical  measurement— the  best  way  was  to  use  a 
wattmeter,  a  good  one,  unaffected  by  variation  in  frequency,  tempera- 
ture, and  so  on,  and  simply  compare  true  watts  against  the  volt- 
amperes. 

A  cordial  vote  of  thanks  was  given  to  Mr.  Ratcliff,  who  was 
asked  by  the  chairman  to  send  in  his  reply  to  the  Proceedings. 
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ftCCDMDLATORS  FOR  PEAK  LOAD. 

AYe  ucetl  scarcely  .say  that  the  use  of  accuiiuihitois  for 
taking  the  peak  load  of  a  station,  iii.stead  of  using  generating 
plant  for  thi.s  purpose,  is  no  new  problem.  Tlic  subject  has 
beendiscussed  many  times  before,  but  during  llie  last  few 
years  has  remained  somewliat  quiescent.  In  tiic  days  of 
small  generating  stations  accumulators  were  put  in  as  a 
matter  of  course,  though  not  necessarily  for  deiiling  witli 
the  peak  load  in  particulai-.  Tiieir  ad\aiitages,  at  least 
theoretically,  were  well  undeistood,  luit  some  yeiirs  were 
necessary  to  protUice  that  coutidence  so  essential  for  their 
use  oil  a  large  scale.  After  this  period  of  uiieertaiiity  hud 
passed,  many  electricity  stations  had  grown  into  under- 
takings of  large  outiuit,  in  which  the  need  for  a  liattery  was 
in  some  respects  not  so  a|ipaient,  and  thus  the  iiecumulalor 
has  not  taken  such  ;iii  iiiiiimtant  position  as  might  have 
liceii  expected  for  it  some  years  ago, 

III  his  Paper  on  "The  I'sc  of -Arciimulators  for  IVak 
Loads,"  read  last  week  at  the  Ciniveiitioii  of  the  Iiicor 
jMiiated  Municipal  Electrical  A.ssociatioii,  Mr.  A.  M, 
T.wi.oi!  raises  this  iMi)>orlaiil  problem  once  more.  1|.  will 
be  admitted  tliat  lln'  uinuiul  fur  luicerlainly  lias  iiciw 
\aiiished.  Kvery  maker  of  accumulators  is  jirepared  to 
ciitiT  into  guarantees  (or  maintenance,  ami  in  the  case  of 
a  battery  suppliid  for  use  in  a  geiioniting  station  tliese 
terms  are  more  favoiiraliic  tiian  for  any  otiier  conditions  of 
use.  There  is,  therefore,  no  dillieully  in  I'stimatiiig  what 
the  annual  expeiuHture  in  maiutenaiico  will  be.  At  the 
^aiiic  time,  some  s]ieakeis  in  the  discussion  had  the  impres- 
sion that  miiintenaiioe  (."iitracts  were  not  altogetlier  to  be 
depended  upon. 
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We  think  that  most  of  our  readers,  after  perusing  Mr. 
Taylor's  I'liper,  will  find  some  ditticulty  in  coming  to  a 
very  detiiiite  conclusion.  Although  we  do  not  douhl  that 
the  subject  is  perfectly  clear  and  familiar  to  'Sir.  Tavi.ok, 
so  many  figures  are  given  that  the  reader  feels  a  little  con- 
fused by  ilie  time  he  has  come  to  the  end  of  them.  Leav- 
ing figures  on  one  side  and  passing  to  generalitie;,  the 
problem  is  not  so  difficult.  If  the  load  on  a  station  is 
increasing,  it  is  necessary  to  put  down  more  plant  simply 
to  meet  the  increased  peak  load.  On  the  one  side  we  have 
a  choice  of  steam  plant  costing,  say,  from  £20  to  £40  per 
kilowatt  to  instal  complete.  The  cost  per  kilowatt- 
hour  with  such  plant,  as  far  as  costs  of  generation 
arc  concerned,  may  be  quite  low,  but  unfortunately  the 
capital  costs  per  unit  are  high,  and  the  lower  the  load 
factor  the  higher  these  costs  become  and  the  more  are  they 
a  determining  factor  of  the  whole  cost.  The  capital  cost 
of  a  battery  on  a  one-hour  rating,  on  the  other  hand,  is 
low,  and  may  be  put  at  £15  per  kilowatt,  including  build- 
ings and  all  accessory  apparatus  ;  but,  on  account  of  the 
low  eflicieucy  of  the  battery,  the  cost  per  unit  of  the  units 
which  it  handles  is  not  likely  to  be  so  low  as  that 
of  units  supplied  direct  from  generating  plant,  even 
having  regard  to  the  better  conditions  of  working  of 
the  steam  plant  on  account  of  the  battery.  It  is  a 
comparatively  simple  matter,  however,  to  consider  how 
far  the  reduction  in  capital  costs  per  unit  overbalance  any 
increased  cost  of  generation  in  each  j)articular  case.  In 
some  cases  the  generating  plant  may  be  of  such  a  type — for 
example,  steam  turbines — that  the  cost  per  kilowatt  will 
be  but  slightly  higher  than  that  of  batteries.  If  an  alter- 
nating current  sub-station,  as  suggested  by  Mr.  Tayldr,  is 
under  consideration,  the  problem  is  more  ditticult.  Tlie 
use  of  batteries  will  effect  a  saving  in  the  feeders,  but  it 
will  necessitate  the  provision  of  rotary  converting  plant, 
and  this  may  discount  much  of  the  advantage. 

The  whole  question  of  using  batteries  iu  generating 
stations  or  sub-stations  is  one  which  depends  very  largely 
uiion  the  character  of  the  load  to  be  handled,  and  there- 
fore no  general  solution  can  be  given  to  the  problem.  The 
objection  on  the  part  of  those  who  have  nofaithiu  batteries — 
namely,  that  a  battery  is  incap:ible  of  generating  electrical 
energy,  and  i.s,  therefore,  not  so  .valuable  as  a  generator  of 
any  kind — has  some  force  in  it  when  one  considers  possi- 
bilities of  the  future.  Mr.  Taylor  gives  a  number  of 
station  diagrams  extending  over  the  j^ears  1908  to  1913,  but 
is  it  not  a  rather  bold  assumption  to  make  that  the  load 
curve  in  1913  will  be  the  same  in  form  as  that  in  190.S  ^ 
The  use  of  electrical  energy  is  extending  very  rapidly.  If 
we  may  consider  an  analogous  case,  many  engineers  realise 
that  a  battery  is  very  valuable  in  a  small  traction 
station,  although  they  would  not  think  of  putting  one 
into  a  station  where  the  load  is  20  times  as  large,  simjily 
liecause  the  fluctuations  on  the  larger  system  practically 
neutralise  one  another.  Similarly,  it  is  quite  possible  that 
in  another  five  years  the  lighting  peak  load  will  be  com- 
paratively unimportant  on  our  large  generating  stations 
owing  to  the  much  more  extended  use  of  electrical  energy. 
This  was  pointed  out  by  several  engineers  contributing  to 
the  discussion,  whose  remarks  will  be  found  in  another 
column.     The  whole  question,  after  all,  is  one  of  load  factor. 


and  as  this  is  steadily  improving  with  the  extension  of 
electricity  sup^ily,  paiticularly  for  power  purposes,  the 
problem  which  Mr.  Tavi.or  has  so  assiduously  tackled  is 
likely  to  assume  an  entirely  ditTerent  aspect  with  the 
passage  of  years.  In  that  case,  liatteries  would  not  be  so 
applicable,  and  for  tliis  reason,  although  we  feel  there  is 
much  to  be  said  iu  favour  of  atrumulators,  we  think  engi- 
neers generally  will  consider  it  necessary  to  go  somewhat 
more  slowly  than  Mr.  Tayi.oi;  would  suggest. 


REVIEWS. 


(Copies  of  the  undermentioned  works  can  '>3  liad  from  The  Et'-c!t  kian  Office,  pos-t  free, 
on  receipt  of  publihlied  price,  adding  3d.  for  books  published  under  -'?.  Add  b  I'er 
cent,  for  abroad  or  for  foreign  hooks.) 


Ihe    Steam  Turbine.       By    Robert   M.    Neilson.      4th    edition. 
(hoiuloii  ;   l^cinftinans,  Green  &  Co.)     Pp.  xxvi. — 588.    15s.  net. 

In  this  liook  the  peculiarities  of  the  different  types  of  steam 
turbine  now  on  the  market  are  brought  togetlier,  aiialv.sed  and 
compared,  and  at  the  same  time  the  general  scientific  principles 
which  govern  the  application  of  steam  to  drive  a  turbine  are  set 
forth  and  are  well  illustrated  by  reference  to  the  prevailing  prac- 
tice. After  a  chapter  on  the  elementaiy  fundamental  notions 
concerned  with  the  action  of  a  steam  turbine,  including  a 
simple  explanation  of  the  triangle  of  velocities,  the  author 
plunges  into  the  history  of  the  development  of  the  steam  tur- 
bine, and  besides  a  general  description  of  the  various  con- 
trivances which  have  from  tinif  to  time  been  proposed,  gives 
some  historical  information  regarding  the  development  of 
details  whicli  considerably  adds  to  the  interest  of  the  chapter. 
An  exposition  of  the  kinetic  energy  of  steam  includes  the  usual 
propositions  resrarding  the  flow  of  steam,  and  a  free  use  is  made 
of  the  entropy  temperature  diagram  in  dealinsi  with  the  matter. 
No  mention  seems  to  be  made  of  the  useful  Mollier  diagram  in 
which  the  total  heat  of  steam  is  plotted  against  the  entropy. 
This  diajii'am  is  particvdarly  useful  in  connection  with  the 
thermodynamics  of  the  subject.  Chapter  IV.  is  devoted  to 
the  classification  of  the  well-known  types,  and  this  is  followed 
by  a  chapter  on  the  difficult  subject  of  losses  and  efficiencies. 
Vane  speeds  and  bucket  efficiencies  are  considered,  and  then 
a  detailed  examination  of  turbines  belonging  to  each  of  the 
five  classes  into  which  the  author  places  the  different  types  is 
undertaken.  Special  consideration  is  given  to  mixed 
type  turbines,  to  low-pressure  turbines,  and  to  the  effect  of 
superheat  and  the  vacuum  on  the  efficiency.  The  last  few 
chapters  are  devoted  to  general  descriptions  of  turbine  plants 
in  connection  with  generators  and  power  stations,  and  with  tlie 
results  of  tests  of  steam  consumption.  An  interesting  chapter 
is  added  finally  on  the  subject  of  ship  propidsion.  There  arr 
two  appendixes,  the  first  giving  the  values  of  various  ijuan- 
tities  expressed  in  different  units,and  the  second  being  a  list  of 
patents  up  to  and  including  the  year  1905.  The  book  can  be 
recommended  to  students  of  the  subject,  the  many  figures  and 
illustrations  adding  considerably  to  the  interest  of  the  work. 

Die  Elektrizitat  auf  den  Dampfschiffen.    By  E.  Boh.nenstengei.. 

.".nl  cilitiun.  \'ol.  LVII.of  •■  t?il>liotlii-k  der  tresamten  Technik.'' 
(Hanover  :  Dr.  Jlax  .Jiineek;'.)     l'|i.  122.     M.  1.80. 

A  very  clear  and  satisfactory  survey  of  the  use  of  electricity 
on  board  .ship  is  given  in  Vol.  LVII.  of  the  series  known  as  the 
"  Bibliothek  der  gesamten  Technik."  This  volume  has  now 
reached  its  third  edition,  and  has  been  considerably  amplified 
and  well  brought  up  to  date.  The  subject  matter  is  divided 
into  a  nundier  of  sections  which  contain  a  large  amount  of 
reliable  and  practical  information  in  a  condensed  form. 

The  book  starts  with  the  usual  theoretical  considerations, 
and  then,  under  the  heading  "  Electric  Lighting,"  information 
of  a  general  character  is  given  on  steam  engines  and  turbines, 
dynamos,  alternators  and  parallel  running,  with  practical  hints 
on  installing,  handling,  maintenance  and  testing.  Electric 
motors  and  starting  switches  are  next  briefly  considered. 
Accumulators,  glow  lamps,  fittings,  arc  lamps,  searchlights. 
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switches  and  fuses  are  then  described,  after  which  follow 
sections  devoted  to  wiring  systems,  the  wiring  of  machine, 
boiler  and  other  rooms,  the  Peschel  and  Kuhlo  systems  being 
given  in  detail,  and  the  calculation  of  the  sizes  of  wires. 

In  the  remaining  sections  of  the  book  will  be  found  particu- 
lars of  electric  indicators,  telephones,  ship's  telegraph  and 
signalling  apparatus,  wireless  telegraphy,  wireless  telephony, 
and  some  systems  of  conducting  signalling  at  night  by  the  aid 
of  electricity.  The  book  is  well  arranged,  contains  a  number 
of  excellent  illustrations  and  diagrams  and  forms  a  very  prac- 
tical little  handbook  on  the  subject. 

The  Elements  of  Electrical  Engineering.  ByT.  Sewell.  (London: 

Crosby.  Lockwood  A'  Son.)  4tli  edition.  Pp.  xv.  +  450.  os.  net. 
This  revised  edition  does  not  differ  very  materially  from  the 
last  except  that  some  description  is  given  of  the  newer  forms 
of  arc  and  incandescent  lamps,  and  a  short  appendix  has  been 
added  dealing  with  the  three-wire  system  of  distribution.  In 
his  revision,  the  author  might  well  have  expanded  the  part  on 
electromagnetism.  The  magnetic  effect  of  a  current  is  ex- 
plained verv  brieflv  ;  the  reader  who  knows  the  subject  will 
recognise  the  short  cuts  taken  by  the  author,  but  other  readers 
will  be  apt  to  memorise  without  clearly  understanding  what  is 
meant.  We  notice  that  H  and  B  are  both  said  to  represent 
strength  of  field,  and  on  page  77  something  might  be  said  about 
the  demagnetising  effect  of  magnetised  bars.  On  page  67  no 
mention  is  made  of  the  fact  that  the  length  of  conductor  is 
1  cm.  On  page  88  the  area  of  the  hysteresis  loop  is  said  to 
be  a  measure  of  the  jtotver  expended  in  taking  the  cubic  centi- 
metre through  a  cycle  of  magnetism.  In  considering  elec- 
trolysis, the  author  speaks  of  passing  a  current  through  water, 
thus  giving  a  rather  erroneous  idea  of  the  properties  of  water, 
and  in  stating  the  theory  of  Grotthus  some  cjualification  is 
expected  at  the  present  time.  Some  rather  unusual  equations 
are  given  showing  the  formation  of  sulphate  on  unformed 
pasted  plates,  and  the  curve  showing  "  charge  "  is  rather  mis- 
leading. The  author  gives  the  impression  that  the  positive 
plate  generally  suffers  by  loss  of  charge,  whereas  it  is  the 
negative  that  fails  in  this  respect.  Many  of  the  diagrams 
would  be  much  clearer  if  there  were  lettering  on  them.  Several 
of  the  points  here  mentioned  are  trivial,  but  we  hope  the  author 
will  correct  them  in  the  next  edition. 


THIRTEENTH   ANNUAL   CONVENTION  OF  THE   IN 
CORPORATED   MUNICIPAL   ELECTRICAL  ASSO- 
CIATION. 


In  our  last  issue  we  gave  an  account  of  the  proceedings  at 
the  Convention,  including  part  of  those  on  Thursday  of  last 
week,  and  an  abstract  of  the  discussion  on  Mr.  Richardson's 
Paper.  Elsewhere  in  our  present  issue  will  be  found  abstracts 
of  Papers  by  Mr.  A.  M.  Taylor  and  Mr.  11.  A.  Ratcliff,  and  in 
what  follows  we  give  a  genc^ral  account  of  the  remaining  events 
of  the  Convention. 

During  the  past  few  years  the  meeting  place  of  the  Muni 
cipal  Klectrical  I'-nginecrs  lias  been  6xed  uniformly  in  the 
MiiUands.  Consequently  the  selection  of  Nottingham  gave  but 
little  further  ojiportntiiti'  for  visits  of  industrial  interest  other 
thiin  those  within  the  city  itself.  For  this  reason  there  were 
no  ti  ips  to  manufacturing  works,  nor  were  the  members  ni.ide 
the  guests  of  any  particular  industrial  establishment  in  the 
neighlmurhood.  In  a  general  way  various  factories  in  and 
around  Nottingham  wore  thrown  o](cn  to  casual  in3i)ccliiin, 
and  at  such  times  as  were  avaiiabio  members  took  the  opjior- 
tunity  of  fulfilling  their  obligations  to  those  responsible  for 
the  kind  invitations  issued.  Through  the  courtesy  of  Mr.  II. 
'J'albot  and  the  pro](rictor(i  of  the  particular  cst.ablishnients 
mentioned  later  we  were  given  facilities  for  going  over  several 
very  intcrchting  works  wliicli  take  electrical  energy  for  i)Owcr 
l)urpoflcs  from  the  Corporation  main.^.  The  skin  and  leather 
works  of  Sir  .John  Turiioy  contain  a  quantity  of  special 
machinery  for  the  .nplitting  of  sheep  skins  and  their  treatment 
during  the  further  processes  of  tanning  and  de-greasing,  i^'c. 


The  works  themselves  are,  we  were  informed,  the  largest  of 
their  kind  in  the  world,  and  for  this  reason  they  cannot  fail 
to  be  of  interest  from  the  point  of  view  of  the  electric  drive. 
There  is  still  a  considerable  number  of  small  steam  engines  in- 
stalled at  different  parts  of  the  works,  but  as  these  appear  to 
give  satisfaction,  and  also  by  reason  of  the  fact  that  steam  is 
required  for  a  quantity  of  the  special  processes  employed,  no 
drastic  steps  have  been  taken  to  convert  the  entire  works  to 
electric  driving.  Group  drive  has  been  adopted  with  excellent 
results.  "We  were  informed  that  an  improvement  in  the  run- 
ning of  the  skin-splitting  machines,  which  are  an  invention  of 
Sir  John  Turney,  has  been  most  marked  since  electric  motors 
have  been  installed.  Something  like  15  of  these  machines 
are  in  operation  in  one  of  the  buildings,  and  the  drive  is  taken 
from  two  motors  which  are  bolted  on  brackets  near  the  ceiling. 
We  understand  that  the  management  has  found  the  electric 
drive  a  valuable  asset,  and  they  have  come  to  place  reliance 
upon  the  service  given  by  the  Corporation. 

The  printing  offices  and  works  of  the  XotiingJiamshiie 
Giianlian  were  also  thrown  open  through  the  courtesy 
of  the  management.  Here  also  some  portion  of  the  equipment 
is  steam  driven,  but  the  greater  number  of  machines  are 
operated  entirely  by  electric  motors.  The  most  modern  portion 
of  the  establishment  contains  several  large  Hoe  rotary  presses 
for  the  production  of  the  morning  and  evening  editions  of  the 
Guiinlian  and  Post  respectively.  These  are  driven  on  the 
Holmes-Clatterworth  system  by  equipments  which  are  placed 
below  the  floor  level.  The  motors  can,  however,  be  conveniently 
inspected  from  a  spacious  basement,  into  which  the  duplicate 
service  of  the  Corporation  is  also  led.  The  greater  portion  of 
the  electrical  equipment  is  laid  out  for  group  driving,  the 
motors  being  placed  in  any  convenient  position.  Numerous 
presses  in  the  printing  department,  where  a  very  large  amount 
of  colour  work  is  carried  out,  are  operated  by  individual  motors 
directl}'  geared  to  the  machines.  In  the  composing  room  there 
are  two  rows  of  linotyjie  machines,  which  can  be  driven 
either  from  steam  or  from  one  of  two  dujilicate  motors,  so  that 
ever}'  precaution  is  taken  to  ensure  a  suppl}'  of  power  for  this 
department.  Electric  hoists  and  lifts  are  used  throughout  the 
building,  and  are  found  exceptionally  servicealile  for  transport 
between  the  floors.  It  speaks  for  the  reliability  of  the  service 
given  by  the  Corporation  that  an  establishment  if  this  nature, 
in  which  the  consequences  of  breakdown  would  be  very  serious, 
should  depend  almost  entirely  on  an  outside  source  of  power. 

We  were  also  given  an  opportunity  of  what  proved  to  be  an 
ail-too  brief  inspection  of  the  tobacco  works  of  Messrs.  .lohn 
Player.  In  this  instance,  what  was  formerly  a  lace  mill  has 
been  converted  for  the  purpose  of  turning  out  cigarettes  and 
cigars  by  highly  efficient  and  apparently  complicated  machinery. 
A  'arge  amount  of  power  is  needed  for  this  work,  and,  although 
the  whole  of  it  is  not  taken  from  the  Corporation  mains,  still, 
to  all  intents  and  purposes,  the  comjiany  is  (.'ependent  ujion 
the  Corporation  for  keeping  its  works  going.  A  horizontal 
steam  engine,  which  was  originally  installed  for  the  driving  of 
the  lace  mill,  is  still  in  ])osition  and  is  coitpled  U]>  to  a  jack 
shaft,  to  which  a  couple  of  direct  current  generators  are  belted. 
These  serve  to  furnish  the  lighting  of  the  factory.  Grotrp 
driving  is  also  in  vogue  her-e,  and  the  machinei-y  itself  is  of  a 
highly  interesting  character.  The  heaviest  work  appear-s  to  bo 
done  in  the  cirtting  dcpaitmcnt,  where  large  (prantities  of 
tobacco  are  citt  ui)  from  tightly-packed  leaf,  cither  for  jnrttinj; 


up 


into  boxes  or  for  the  manirfacture  of  cigarettes.    It  lias  not 


)een  found  possible  to  ada|)t  the  iiidiviilual  motor  drive,  but 
group  motors  have  proved  quite  successful  for  the  purpose  in 
view.  The  <listribution  and  the  general  wiring  installation  h;ivo 
been  carried  out  very  thoroughly,  and  retlect  considerable  credit 
on  the  contractor's.  Large  sub  distribution  boards  have  been 
erected  in  various  parts  of  the  building,  and  these  constitute 
the  main  feeding  points  of  the  installation.  It  is  not  possible 
at  the  proEcnt  time  to  devote  much  sjiace  to  this  subject,  liut  we 
hope  to  give  at  an  early  date  a  fuller  descrijit  ion  of  the  numerous 
large  installations  on  the  Xottinghara  Corporation  mains. 

On  Thui'-sday  and  Friday  Isut  the  British  E.M.  iMicsson 
Manufacturing  Co.  intimated  to  the  members  of  the  Asso- 
ciation that  their  works  wouhl  be  ojien  during  the  afternoon  of 
these  days  for  inspection  by  any  interested  engineers.     The 
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1  espouse  to  this  kind  offer  was  not  so  great  as  it  might  have 

lieen,  but  a  fair  number  of  visitor-s  took  train  to  Becston,  and 

went  round  the  shops.   This  telephone  factory  is  situated  amid 

■  isant  surroundings,   and  the  conditions  under  which  the 

,  lini'S  carry  on  their  duties  appear  to  be  in  every  way  ideal. 
[he  factory  itself  is  not  new,  but  extensions  have  been  made 
irom  time  to  time,  particularly  last  year,  when  a  large  cabinet 
works  was  erected  and  equipped  with  modern  woodworking 
machiuery.  We  do  not  need  to  remind  our  readers  that  the 
bnlk  of  the  work  carried  out  by  the  company  is  in  connection 
with  large  telephone  switchboards  and  standard  telephone  in- 
sttuments.  The  parts  which  make  up  this  class  of  apparatus 
require  to  be  produced  in  very  large  quantities,  so  that  a  con- 
siderable amount  of  repetition  work  is  involved.  These  par- 
ticular conditions  are  admirably  suited  to  the  installation  of 
automatic  tools,  and  the  operation  of  these  was  one  of  the 
most  interesting  items  of  the  works'  visit.  The  tools  them- 
selves arc  of  a  general  standard  pattern,  but  have  been  spe- 
cially adapted  to  the  requirements  of  the  telephone  factory  by 
the  makers.  In  several  instances  three  or  four  operations  were 
going  on  at  one  time,  and  the  production  of  the  finished 
article  from  the  raw  material,  either  in  the  shape  of  a  rod  or 
tube  proceeding  with  remarkable  rapidity.  Adjoining  the 
buildings  is  a  large  power  house  containing  a  number  of  turbo- 
generators of  the  De  Laval  type,  which  we  understand  have 
run  absolutely  without  hitch  since  their  installation.  An  in- 
teresting feature  of  the  boiler  equipment  is  a  special  furnace 
for  the  burning  of  shavings  and  wood  chips  from  the  cabinet 
works.  This  combustible  material  is  brought  over  from  the 
shops  through  a  conveyor  to  a  large  hopper  outside  the  boiler 
house  building,  and  from  this  hopper  it  feeds  into  the  fires 
below.  The  amount  of  detail  work  carried  out  in  the  factory 
is  a  matter  with  which  we  cannot  deal  in  the  space  of  these 
notes,  but  we  may  possibly  return  to  the  principal  features  of 
these  works'  equipment  at  a  later  date.  Meanwhile  we  take 
this  opportunity  of  thanking  the  management  for  the  courtesy 
extended  to  us  on  the  occasion  of  our  visit. 

On  Thursday  evening,  the  2nd  inst.,  about  a  hundred  guests 
sat  down  to  the  annual  dinner,  which  was  held  in  the  Exchange 
Hall,  Nottingham.  The  President  of  the  Association,  Mr. 
Herbert  Talbot,  occupied  the  chair,  and  was  ably  supported 
by  the  Mayor  (Mr.  J.  T.  Spalding,  J.P.),  the  Sheriff  (Mr. 
W.  H.  Carey),  and  Alderman  Sir  John  Turney.  Mr.  S.  L. 
Pearce  proposed  the  toast  "  Nottingham  and  other  local 
authorities,"  and  generally  supported  the  principle  of  municipal 
trading,  backing  up  his  remarks  by  figures  regarding  municipal 
electricity  works.  The  Mayer  suitably  replied,  and  drew  atten- 
tion to  the  electrical  industry  as  a  good  field  for  the  younger 
generation.  Sir  John  Turney  gave  the  toast  of  the  evening, 
"Incorporated  Municipal  Electrical  Association,"  and  coupled 
the  name  of  Mr.  Talbot  with  the  toast.  The  latter  suitably 
responded. 

In  our  last  issue  we  give  the  discussion  on  Mr.  Richardson's 
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DiAGKAM     ExHIBIIflJ     EY     Mb.     LeONAKH    AnI  REWS. 

Paper  by  telegraph  from  Nottingham,  but  were  not  able  to 
include  the  remarks  of  all  the  speakers.  We  append  these 
remarks  herewith.  By  an  inadvertent  error  in  cur  telegram 
last  week  we  reported  Mr.  Liconard  Andrews  as  saying 
that  "gas  engines  were  not  altogether  reliable."     Obviously 


this  should  have  read  "  gas  engines  were  altogether  reliable,' 
and  we  take  thi-i  occasion  to  correct  the  mistake.  We  feel, 
however,  that  Mr.  Andrews'  wholehearted  advocacy  of  the 
use  of  large  gas  engines  will  be  sufficient  to  correct  any 
wrong  impression  which  our  report  may  have  created.  In 
touching  upon  the  general  question  of  gas  engine  relia- 
bility, he  thought  a  chart  indicating  diagrammatically 
the  confidence  placed  in  such  engines  might  be  of  interest 
to  engineers.  'The  diagram  herewith  shows  all  orders  re- 
ceived by  one  firm  of  gas  engine  makers  alone.  The  figures 
at  the  side  show  the  dates  of  orders,  and  letters  A  to  C  repre- 
sent installations.  The  diameters  of  the  circles  represent 
nominal  brake  horse-power  of  engines,  circles  joined  by 
vertical  lines  represent  repeat  orders,  and  those  in  contact 
show  two  or  more  engines  ordered  simultaneously.  Many 
large  gas  engines  were  installed  in  iron  and  steel  works,  and  it 
was  most  difficult  to  obtain  figures  of  running  cost,  because 
considerable  reticence  was  felt  at  giving  information  of  any 
kind.  He  found  that  a  very  large  proportion  of  the  orders 
given  for  gas  engines  were  repeat  orders. 

Some  Considerations  on  the  Design  of  a  Generating  Station. 

DISCUSSION  (.■ontinued.) 
Mr.  C.  0.  Milton  (M.aidenhead)  asked  for  information  in  regard  to 
the  working  of  small  engines  of,  say,  150  HP.  or  200  u.  p.  In  many 
small  stations  there  existed  a  day  load  sufficient  to  make  it  economical 
to  run  small  gas  engmes,  but  not  big  enough  for  economical  production 
of  electricity  by  steam  engines.  This  seemed  to  him  a  field  for  the  use  of 
gas  engines  of  moderate  size.  He  was  thinking  of  going  into  the 
matter  himself. 

Mr.  J.  K.  BRYD<iEs  (Eastbourne)  referred  to  the  air  le.ikage  occur- 
ring between  sliding  dampers  and  frames.  With  two  sliding  dampers 
fitted  to  Stirling  boilers,  he  found  the  equivalent  area  of  a  4 in.  pipe 
left.  So  he  built  up  with  brickwork,  leaving  only  a  small  hole  for  wire 
rope.  In  reference  to  the  pump  chamber,  the  author  lined  tlie  cast- 
iron  tank  with  concrete.  What  w.as  tlie  object  of  thi.s  ?  [Mr.  Richaid- 
son,  interposing,  said  thelining  was  on  the  outside  of  the  tank  to  keep 
it  from  corroding.]  The  author  had  come  to  the  conclusion  that  the 
chain  stoker  was  the  liest ;  did  he  know  the  underfeed?  He  had  tried 
this  type,  and  had  found  great  advantage  from  the  fact  that  it  burned 
practically  an)'  sized  coal,  whicli  was  not  the  case,  he  thought,  with 
any  chain  grate  or  other  automatic  stoker.  The  repairs  also  were  not 
so  much  as  with  other  types. 

Mr.  W.  A.  ViGN()i,ES  (Grimsby)  said  the  method  of  making  a  raft  on 
which  to  build  the  station  was  successful  in  some  cases,  but  it  had 
very  often,  he  thought,  led  to  more  or  less  disaster.  A  case  he 
had  in  mind,  where  the  raft  was  liuilt  and  carried  the  building  suc- 
cessfully until  the  walls  were  up  to  a  certain  height,  when  one 
corner  of  the  ground  under  the  raft  Iiegan  to  give  way  and 
the  whole  builtling  tipped  over  and  had  to  be  pulled  down 
and  piles  driven  in.  The  raft  was  unbroken.  Piling  was,  he  thought, 
a  much  safer  method.  The  question  of  concrete  and  ferroconcrete  piles, 
as  well  as  of  ferro-concrete  work,  was  one  that  required  careful  con- 
sideration. In  a  large  dock  the  other  day  he  had  noticed  there  were 
no  ferro-concrete  poles.  Timber  piles  were  being  used  in  all  cases, 
with  a  small  monkey  and  a  long  drop.  The  difficult)'  appeared  to  be 
with  ferro  concrete  that  under  certain  circumstances  the  concrete 
opened  up  and  there  was  a  liability  of  the  wet  getting  in  and 
the  iron  rusting  away.  This  might  happen  through  the  concrete 
having   been   mixed   too    long   before   being  put   in    position.       In 

regard  to  gas  engines, 

he  absolutely  continued 

theauthor'sconclusions 

that  gas  engines  were 

not    practical    for    his 

particular  purpose.     In 

regard  to  the  author's 

reference  to  the  measur- 

ingof  coal  in  the  boiler 

house,  itseemed  curious 

to  him  to  weigh  all  the 

coal     coming     in    and 

then    to  measure  it  m 

the  boiler  house.    What 

was    the   objection    to 

automatic     weighing  ? 

lie  h.ad  found   this  to 

work         satisfactoril)'. 

The  author  had  gi\'en 

a  long  li.st  of  diseases 

which   the  chain  grate 

stoker  appeared    to  be 

heir  to.     In  his  opinion,  the  whole  difficulty  was  that  of  the  moving 

parts   in   the   tire,    for   which    the  repairs  seemed  to  be  heavy.     He 

would   also  like  lo  ask  if  the   author  had   considered  the  underfeed 

stokers.     He  had  adopted  this  type  because  there  were  no  moving 

parts  in  the  tire,  which  he  thought  a  great  advantage.     He  did  his 

driving  by  motor,  and  believed   that  with   that  type  of  stoker,  and 


494 


THE  ELECTRICIAN,  JULY  10,  1908. 


proper  mechanical  driving,  the  repairs  were  brought  down  to  a  mini- 
mum :  practicall.y  any  quality  of  coal  could  be  burned  and  satisfactory 
Results  were  obtained.  He  mentioned  that  in  their  case  the  Local 
Government  Board  sanctioned  a  loan  for  a  galvanised-iron  end  to  the 
engine  room. 

Mr.  H.  Rkhardson  (in  reply)  said  there  had  been  a  good  deal  said 
about  forced  draught.  He  had  distinctly  said  that  what  he  advocated 
or  preferred  was  pressure  draught,  which  he  thought  was  entirel.N' 
difl'erent  to  forced  draught.  Witli  regard  to  the  chimney,  he  had  stated 
that  the  Paper  was  intended  for  discussion,  but  he  might  say  that  he 
had  decided  to  erect  a  brick  chimney'.  He  had  no  doubt  about  the 
infinite  superiority  of  a  well-made  centrifugal  pump,  and  he  was  sur- 
prised to  hear  of  any  other  pattern  being  installed.  He  reserved  further 
reply  for  the  Proceedinij.-<. 


Wc  gave  iu  our  last  issue  an  abstract  of  Mr.  C.  M.  Shaw's 
Paper  which  was  read  on  Thursday  afternoon,  and  now  give 
an  account  of  the  discussion  which  ensued. 

The  Reconstruction  of  an  Electric  Lighting  Scheme  with 
Observations  on  the  Working  of  a  Combined  Steam  and 
Water  power  Plant. 

1)ISCU3.SI0N. 
Mr.  E.  E.  HuAOLEY  (Maidstone)  said  that  Mr.  .Shavr's  case  was  one  of 
the  best  examples  in  which  a  station  could  be  turned  from  a  bad  failure 
into  a  ver3'  great  success.  Mr.  Shav.-  liad  in  one  and  the  s.ime  tmder- 
taking  all  the  elements  of  failure  and  a  great  many  of  the  elements  of 
success.  With  regard  to  the  former  .Mr.  Shaw  had  a  very  high,  and  to  a 
large  extent  useless  capital  expenditure,  with  a  very  large  proportion 
of  it  in  bricks  and  mortar.  A  single-phase,  high  periodicity,  a.c.  system 
praclically  debarred  what  was  the  only  hope  of  salvation  at  Worcester,  a 
power  load.  There  was  a  power  load  to  be  obtained,  provided  the  con- 
sumers could  be  met  in  the  two  vital  matters  of  conditions  of  su|)ply  and 
price.  The  original  station  was  some  two  or  three  miles  out  of  the  town, 
and  was  originally  intemled  for  and  designed  as  a  water  power  station, 
but  became  a  steam-driven  station  with  a  lot  of  useless  capital  expendi- 
ture on  the  water  plant.  When  ilr.  Shav/  took  the  matter  in  hand  there 
weie  very  heavy  cajiital  charges,  which  for  some  time  precluded  any 
large  expense  being  sanctioned  to  make  use  of  the  water  power  he  already 
had.  hut  with  what  Mr.  Shaw  had  done  and  intended  doing,  he  (Mr. 
Hoadlcy)  felt  sure  a  \-ery  profitable  undertaking  could  be  built  up  with 
the  existing  continuous  current  plant,  and  by  carefully  changing  over 
the  single-phase  100  period  to  two-phase  50  period,  whic'i  would  enable 
the  fairly  scattered  power  load  of  Worcester  to  be  met.  When  Mr.  Shaw- 
had  the  load  to  enable  him  to  use  his  water  power,  as  the  runniu'j;  expenses 
of  the  water  power  plant  were  exceedingly  low,  it  would  pay  niucli  Ijcttcr 
than  it  paid  in  smaller  south  country  towns.  Summing  up.  he  thought 
-Mr.  Shaw  had  put  practically  the  whole  of  the  debatalile  poition  of  his 
I'api-r  in  the  two  last  ])aragraphs.  and  considered  that  the  very  great 
improvements  brought  about  at  Worcester  were — that  much  larger  use 
was  being  made  of  the  water  |)Ower.  which  co.<t  practically  nothing,  and 
by  doing  away  with  steam  generation  at  Powick  a  great  deal  of  money 
had  been  saved  in  two  w.iy.<  :  firstly,  and  to  the  greater  extent,  by  the 
imprDvement  in  the  boiler  load  factor,  and,  secondly,  the  generation  of 
the  steam  imits  by  economical  plant. 

Jlr.  J.  K.  Brvdi:ks  (Kastbourne)  said  that  when  his  Corporation  look 
over  the  electric  lighting  station  in  IJtOO  it  was  a  sight  to  see.  The 
switchboard  was  in  very  dangerous  surroimdings  and  the  boiler  plant 
was  very  poor.  They  decided  that  it  was  best  to  take  entirely  new 
works,  to  move  the  bc^t  of  the  plant,  and  to  do  away  with  the  rest.  The 
result  was  that  the  works  losts  were  reduced  by  1  jd. 

.Mr.  W.  A.  Vii:NOi.Ks((;rirn»by)sai(!  it  was  exlri'mcly  interestinj;  to  sec 
the  way  in  which  the  author  had  altered  his  station  from  one  in  wliicli  many 
pofir  results  were  l)eing  obtained  to  one  showing  a  profit.  .At  the  same 
time  he  did  not  think  the  author  had  (piite  m.nle  out  a  case  for  water- 
driven  machinery  in  ICngland.  and  it  was  prob.ible  that  if  he  was  starting 
again]  he  would  consider  earefidly  whether  he  would  put  down  a  water 
turbine  .station  at  allor  whether  he  would  not  palher  confine  the  whole  of 
theoutput  toonestation  ami  generate  it  with  larger  steam  imits.  in  which 
case  the  works  costs  mi;;lit  be  brought  down  <*on'^iderably  below  what 
they  were  at  present  between  the  two  stations.  The  capita]  eo>l  woidd 
alxii  be  lower.  It  was  stated  that  the  governing  of  the  lurbiiws  wa-^ 
(■(Teiled  by  hand.  This  being  the  ease,  very  large  motors  could  not  lie 
coniu'cted,  as  it  Wfudd  not  be  possible  to  nuiintain  very  salisfaittu'v 
vollaiie  regulation.  The  statement  that  the  level  of  the  tail  water 
having  risen  2  ft.  had  reduced  the  power  available  by  2.">  per  cent,  showed 
.»ome  of  the  di'nculties  to  be  encountered  with  water  power  plants. 

'I'hc  CiiAniMAN  (Mr.  H.  Talbot)  said  Worcester  scorned  (o  be  one  of 
those  places  where  water  was  running  to  waste.  In  Nottingham  there 
apprared  In  be  sipriie  also  if  the  cry  of  some  local  wi'^eneres  wns  heeded. 
He  reenlled  a  warning  of  the  late  Sir  Frederick  Bramwcll  who  advised 
engineers  to  be  cautious  in  taking  up  any  water  power  scheme 
^  -Mr.  Smw  (in  reply)  said  Mr.  Vignoles  had  asked  whether  it  was  ailvis- 
able  to  make  u»e  of  water  power.  He  remarked  that  the  water  power 
atation  at  Worcester  was  de(  ided  on  with  such  knowledge  as  was  available 
at  (hat  lime.  With  the  knowledge  he  now  had  he  was  not  ipiite  sine 
that  such  a  station  would  be  the  most  economical.  There  was  no  doubt, 
however,  that  as  noon  as  the  capital  charges  were  paid  off,  the  water 
power  Dtation  would  be  pailiculnrly  useful. 


LOUD  SPEAKING  TELEPHONES. 


Amongst  the  manufacturers  of  telephonic  apparatus,  and  especi- 
ally of  the  types  suitable  for  use  in  mines,  on  board  ship,  in  military 
works,  in  docks  and  at  power  stations,  &o.,  are  Messrs.  Alfred 
Graham  &  Co.,  of  Crofton  Park,  London,  S.E.  We  have  made  a 
small  selection  of  the  apparatus  manufactured  by  the  company  from 
patented  designs  of  the  company's  own  inventions,  and  it  will  be 
seen  that  a  wide  range  of  usefulness  is  covered  by  these  telephones. 
Fig.  1  shows  an  improved  drum  form  of  ''pillar"  telephone  de- 
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signed  for  numerous  special  uses,  such  as  the  navigating  bridge  on 
board  ship.  This  apparatus  consists  of  a  watertight  casing  in  the 
form  of  a  drum,  containing  the  transmitter,  receiver  and  switching 
device  all  mounted  on  a  bracket  piece  which  revolves  on,  and  is 
carried  by,  a  gun-metal  or  brass  standard.  A  bell  plunger  for 
calling  attention  at  the  distant  position  is  conveniently  fitted  at 
the  lower  part  of  the  bracket,  and  the  operator,  by  raising  one 
of  the  side  hearing  tubes  (as  shown  in  the  illustration)  brings  the 
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transmitter  into  position  for  speaking,  whilst  the  oar  is  placed 
against  one  or  other  of  the  car  pieces  as  desired.  Under  ordinary 
circumstances  the  use  of  one  tube  is  sutlicient,  but  where  noise  or  a 
high  wind  or  rough  weather  is  encountered  both  tubes  are  available. 
When  it  is  desirable  to  coiumunicato  willi  several  positions  combined 
switches  and  indicators  are  fitted  to  the  apparatus  ;  two,  three  or 
four- way  independent  lever  switches  with  automatic  replaeenient  to 
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»'he  inJicator  are  generally  provided.  Fii,'. '2  shows  a  new  model  of 
I  navy  type  telephone  provided  with  watertight  bell  indicator  and  plug 
[  and  socket  fittings.  This  apparatus  is  suitable  for  fitting  in  position 
where  there  is  not  a  great  deal  of  extraneous  noise.  Speech 
is  reproduced  under  ordinary  circumstances  so  that  it  can  be 
heard  fully  20  ft.  or  oO  ft.  distant  from  the  instrument,  which  is 
absolutely  watertight.  The  switching  device  for  the  transfer  of 
the  circuits  from  the  signal  lines  (bell,  or  bell  and  indicator  as 
tlie  case  may  be)  is  the  transmitter  and  receiver  connections,  is 
actuated  by  movement  of  the  lever  at  the  right  hand  side  of  the 
sound  director  covering  transmitter,  and  is  of  the  most  positive  de- 
scription. The  receiver  is  of  improved  design  and  is  provided  with 
a  patent  micrometer  adjustment  allowing  the  maximum  of  efficiency 
in  voice  production.      An  indicating  device  with  push  replacement 


current  direct  from  the  lighting  supply,  or,  for  largo  installations, 
by  the  medium  of  such  a  motor  generator  equipment  as  is  hero 
illustrated.  The  current  generated  is  rendered  suitable  for  tele- 
phonic working  by  the  introduction  of  coils  of  a  certain  induc- 
tive value,  so  that  commutation  and  other  noises  are  not 
reproduced  in  the  apparatus.  These  motor  generator  sets  are 
specially  designed  with  this  object.  In  large  telephonic  instal- 
lations, such  as  in  extensive  works,  or  on  board  war  vessels,  the 
ordinary  low  pressure  supply  is  used  as  a  standby  to  these 
special  telephone  motor  generators,  while  a  central  battery  is  pro- 
vided as  a  further  standby.  In  the  water-tight  motor  generator 
switchboard,  which  forms  part  of  the  equipment  (as  is  shown  in 
Fig.  4),  each  source  of  supply  is  controlled  in  an  entirely  automatic 
manner,  the  board  being  completely  fool-proof.     The  illustration 
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is  arranged  in  combination  with  the  bell  when  several  instruments 
are  in  proximity,  so  that  the  calling  station  may  be  readily 
determined. 

Numerous  accessories  for  use  with  the  wide  range  of  tele- 
phone equipment  which  Messrs.  Graham  &  Co.  supply  include 
switches,  and  we  illustrate  in  Fig.  3  a  five-way  combined  switch 
and  indicator.  In  connection  with  the  special  uses  to  which  loud 
speaking  types  of  telephones  are  employed  it  is  necessary  that 
special  designs  of  certain  accessories  shall  be  adopted.     The  ob- 
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shows  a  switchboard  arrangement  for  supply  from  special  telephone 
generator  with  low-pressure  and  central  battery  stand-by. 
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ject  to  be  sought  in  connection  with  these  accessories  is  sim- 
plicity of  design  and  operation  and  reliability.  The  arrangement 
fhown  in  the  illustration  provides  an  independent  lever  for 
each  distant  station,  and  is  so  devised  that  the  indicator  is  auto- 
matically replaced  when  the  necessary  connection  is  effected  by  a 
movement  of  the  lever.  With  this  form  of  switch  it  is  possible  to 
communicate  with  any  number  of  outlying  positions  at  the  same 
time.  Fig.  5  shows  a  special  telephone  motor  generator  set  of  the 
totally  enclosed  type  with  the  covers  removed.  After  considerable 
experiment  Messrs.  Graham  claim  that  they  have  perfected  a  sys- 
tem whereby  ordinary  telephonic  installation  may  be  supplied  by 


CORRESPONDENCE. 


MARCONI'S  SYSTEM  OF  WIRELESS  TELEGRAPHY. 

TO   THE   EDITOR   OF   THE   ELECTRICIAN. 

Sir  ;  With  all  the  goodwill  in  the  world  I  cannot  own  to 
any  misunderstanding  on  my  part. 

The  original  question  raised  by  Mr.  Charles  Bright  in  his 
words,  again  quoted  by  him  in  The  Electririan  of  July  3, 
["  The  duplex-automatic  system  is,  for  long  distances,  only 
applicable  to  wire  telegraphy  at  present "]  was  not  to  what 
extent  auto  and  duplex  are  in  vogue  or  in  general  or  extensive 
use,  but  whether  or  no  they  be  applicable  to  radio-telegraphy. 

My  frank  but  friendly  contention — fully  justified,  I  think, 
in  this  correspondence — has  been  that,  at  the  present  time, 
both  auto  and  duplex  arc  applicable  to  long-distance  Avork. 

The  instance  of  long-distance  work  quoted  by  me  from  the 
El'ctrical  Engineer  and  EUMrotchnil-  uwl  MasrhinrnlxiK  I,  after 
due  enquiry,  can  authoritatively  state  to  have  been  authentic, 
and  it  is  a  fact  that,  with  the  Poulsen  radio-telegraph  system, 
duplex  is  feasible  where  simplex  is  feasible. 

Mr.  Bright  makes  what  is  practically  a  fresh  enquiry,  and 
one  quite  outside  the  points  raised  by  me  in_  reply  to  his 
friendly  animadversions  on  my  Morning  Post  letter.  He  asks 
for  full  particulars,  from  my  personal  experience,  of  compara- 
tive results  with  radio  duplex-automatic  and  cable  duplex- 
automatic.     This  is  a  rather  tall  order. 

First  of  all  I  would  prayerfully  deprecate  this  constant 
reference  to  automatic  worki.-ig  which,  being  universally  ap- 
plicable, is  altogether  outside  discussion. 

Secondly,  when  the  long-distance  systems  luive  settled  down 
to  work  under  the  new  Conrention  rules,  and  have  got  their 
installations — now  in  course  of  erection  or  of  alteration — into 
order,  and  have  tuned  doiai  or  ((/'  within  the  lower  or  the  np/jer 
margins  of  wave-length  scope  left  to  them  by  an  exacting 
Admiralty,  who  have— doubtless  rightly— appropriated  the 
lion's  share  and  largest  slice  out  of  the  syntonic  cake  •  _  •  • 
when  all  this  shall  have  come  to  pass,  the  comparative  statistics 
pertinently  desired  by  Mr.  Bright  will  certainly  be  forthcoming. 

Diplex  certainly  is  easy,  as  Mr.  Bright  truly  remarks  (witness 
the  De  Forest  and  Poulsen  systems  at  CuUercoats  working  in 
parallel  fiom  the  same  antenna),  but  undamped-wave  duplex 
is  equally  so. 


496 


THE  ELECTRICIAN,  JULY  10,  1908. 


Yet  ■when  we  have  taken  all  this  into  account,  cable  work- 
ing, with  its  ]iicseDt  A'erj'  high  standard  of  etticiency  daily 
developing  ficjli  possibilities,  ....  fresh  actualities  in 
higli  and  constant  tpeedrate?,  remains  paramount  and  practi- 
cally untouched. — 1  am,  &c., 

Wiml)kdoii,  July  6.  E.  Eaymond-Barker. 


THE  INSTITUTION  OF  ELECTRICAL  ENGINEERS. 

TO  THE  EDITOR  OF  THE  ELECTRICIAN. 

Sir:  In  June,  1904,  the  Council  presented  their  annual 
report  and  congratulated  the  members  on  becoming  owners  of 
an  excellent  fieehold  site  in  Westminster.  Laudatory  speeches 
were  made  and  everyone  seemed  satisfied. 

In  June,  1908,  the  Council  relinquish  all  idea  of  building  on 
this  site,  on  the  ground  that  it  is  quite  unsuitable,  and  pur- 
chase an  expensive  leasehold  building.  I  do  not  propose  to 
discuss  the  suitability  of  the  building,  or  the  bargain  made  ; 
it  is  now  approved  and  members  must  make  the  best  of  it. 

But  the  recent  action  of  the  Council  in  my  opinion  justifies 
a  gentle  protest.  It  is,  of  course,  easy  to  criticise,  and  ihe 
position  of  a  member  of  Council  is  frequently  a  thankless  one. 
At  the  same  time,  it  appears  to  me  that  they  have  only  them- 
selves to  blame  if  manj'  of  the  Institution  Members  cannot 
help  feeling  that  the  Council  have  somewhat  overstepped  the 
trust  which  has  been  placed  in  their  hands. 

The  Articles  of  Association  in  clauses  62  and  63  give  the 
Council  the  right  to  call  a  special  general  meeting  at  five  days' 
notice  at  any  time,  and  clause  68  ensures  that  the  sale  of  pro- 
perty, &c.,  must  be  sanctioned  at  a  special  meeting.  There  is 
thus  nothing  to  prevent  a  council  any  day  calling  a  meeting 
and  enabling  a  few  members,  who  can  attend  a  hurriedly  sum- 
moned meeting,  to  endorse  any  scheme  which  may  have  caught 
the  passing  enthusiasm  of  a  newly  elected  council.  It  is,  there- 
fore, possible  that  in  June,  1912,  we  may  find  ourselves  com- 
mitted to  the  purchase  of  the  Albert  Hall. 

There  are  some  6,000  members  who  contribute  to  the  In-ii 
tution's  funds,  and  it  cannot  be  other  than  a  matter  for  rcgrjt, 
that  the  articles  of  association  have  been  so  drafted  as  to 
enable  about  three  |)er  cent,  of  the  m-jmbers  at  the  meet- 
ing on  June  30th  to  definitely  accept  a  proposal,  which, 
honever  e.\cellent  it  may  be,  must  involve  the  Institu- 
tion in  heavy  financial  responsibilities. 

The  Council  are  elected  to  carry  on  the  ordinary  work 
of  the  Institution,  and  the  mere  fact  that  special  meet 
inga  are  required  for  specific  purposes  is  a  proof  that 
they  are  not  expected  to  do  everything.  Membeis 
have  the  right  to  be  consulted,  and  though  it  is  theii 
own  fault  if  they  fail  to  attend  special  meetings,  even 
at  personal  inconvenience  and  expense,  the  Council 
should  give  consideration  to  busy  members  and  to 
country  membeis. 

It  is  somewhat  amusing  to  lind  that  at  least  two  mem- 
bers of  the  Council,  who  are  also  members  of  the  Institute 
of  Civil  Engineers,  have  recently  joined  a  committee  to 
protect  the  members  of  that  Institution  against  their 
Council  !  l!ut  the  Council  of  the  Civil  Engineers  not 
only  gave  a  fortnight's  notice  of  their  recent  special  meeting, 
but  also  8up])Iicd  a  postcard  upon  which  members  could  record 
their  ojtinion. — I  ara,  &c., 

London,  July  7.  Member. 


found  to  be  broken,  though  the  tyre  was  perfect,  while  two  of  the 
other  wheels  were  cracked  near  their  connection  with  the  rim. 

From  the  evidence  it  appears  tlie  car  was  approaching  Brades 
Lock  Bridge  at  about  seven  miles  an  hour  and  apparently  well  under 
control,  for  it  had  stopped  a  few  yards  higher  up  owing  to  a  restive 
horse.  The  entrance  to  the  loop  is  straight  and  the  car  passed  over 
the  points  correctly,  but  soon  swung  to  the  right  and  came  to  a 
stand  across  the  two  tracks,  afterwards  falling  over  on  its  left  side. 
An  examination  of  the  track  showed  that  it  was  in  good  condition, 
though  the  left  hand  rail  was  slightly  lower  than  the  right  at  the 
points,  a  difference  which  increased  for  a  short  distance  along  the 
loop. 

After  the  accident  the  left-hand  trailing  wheel  was  found  to  be 
broken,  and  it  is  considered  that  this  breaking  occurred  at  the 
entrance  to  the  loop.  This  caused  the  left-hand  trailing  corner  of 
the  car  to  drop  and  the  leading  end  to  slew  slightly  to  the  right. 
The  result  of  this  was  that  the  right-hand  leading  wheel  took  the 
wrong  side  of  the  crossing,  where  the  inner  rails  of  the  two  tracks  i 
mtersect.  The  leading  end  then  became  derailed,  and  the  cari 
swerved  still  more  to  the  right  until  it  was  rixht  across  both  tracks, 
when  it  turned  over.  The  accident  was,  in  the  inspector's  opinion, 
due  to  the  breaking  of  the  wheel.  Further,  when  the  car  entered  the 
loop  it  is  supposed  that  the  wheel  had  to  travel  for  a  short  distance 
on  its  flanges,  so  that  the  spokes  gave  way  and  the  wheel  collapsed. 


A   L4RGE    SUBMARINE    EXTRA  HIGH  TENSION 
THREEPHASE   CABLE. 

In  a  recent  issue  we  illustrated  and  described  a  large  three-phase 
cable  for  mining  w^-rlf,  and  we  arc  now  able  to  give  particulars  of 
another  reniiikal.!<'  C-ib!f,  wliit-h  w;is  lunde  and  laid  by  Messrs. 
Siemens  B-Dihsrs  &  Co.,  of  London  and  Woolwioli,  fjra  somewhat 
differeii    [ii.pose,  to  the  order  of  the  Brighton  Corpora'.ion. 


REPORT  TO  THE  BOARD  OF  TRADE  ON  THE  TRAM 
WAY    ACCIDENT   AT  OLDBURY. 


The  Hoard  of  Trade  Inspector  (Col.  II.  A.  Yorko)  has  issued  the 
report  on  hi8cn<|uiry  into  the  accident  which  occurred  on  Kchriiary 
20th  laHl  at  liradcB  Lock,  near  liirniinglmm,  on  the  oyKlein  of  (bo 
Birmingham  &  Midland  Tramways  Co. 

It  will  be  rtincnibcred  that  a  car  travelling  Hlowly  down  an 
incline  of  1  in  ;')()  .'i  left  the  rails  and  turned  over  at  the  entrance  to 
a  lo'ip  near  tbn  bottom  of  the  hill.  Thi'  conductor  and  one  pas 
Hcngcr  were  killed  and  several  olhiTS  injured.  The  car  wao  of  the 
four-wheel  double  deck  type,  with  top  cover,  ll  was  filtid  with 
hand  and  electric  brakes,  trigger  life  guard,  and  four  sandeiH,  two 
at  each  end.     After  the  accident  the  left-hand  trailing  wheel  was 


iMlll  Siz.-. 
SiKMKNS    !Sl   MMAKI.NK     K.H.I'.     I'MIII,!:   rllASK    I'ABl.K. 

In  our  issue  of  ,)une  5,  1900,  in  connection  with  a  description  of 
the  lirighton  Corporation's  new  electricity  works,  wo  referred  briefly 
to  the  new  foedors  for  connecting  the  Brighton  low  tcnBion  network 
and  sub  stations  with  tlie  new  power  house  at  SouthwicK,  on  the  fur- 
ther fide  (if  Sliorc'baui  Harbour.  For  tbis  pinpose  a  trench  was 
made  across  the  bottom  of  the  harbcMir,  110  ydc  long  by  (1  ft.  wide 
by  (1  ft.  deep,  .\fter  dredging  out  this  trench  to  a  certain  depth  a 
bod  of  lignite  wi>^  encountered  and  boring  bail  to  bo  resorted  to. 
\\  lib  tliu  aid  of  divert,  several  hiindrod  cliargea  of  galignite  were 
placed  in  the  bore  holes  and  exploded,  and  alter  this  the  dredger 
was  able  easily  to  complete  the  trench  to  the  required  size. 
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The  laying  of  the  cables  in  the  trench  had  also  to  be  carried  out 
under  considerable  dilticnlties.  A  winch  wiia  securely  anchored  on 
one  side  of  ibo  harbour  in  line  with  tlie  trench.  Thodnuii  of  cable 
to  be  laid  was  jacked  up  at  the  side  also  in  line  with  the  trench,  the 
end  bcinj;  luaJo  fast  to  a  steel  rope  from  tlie  winch  by  means  of  a 
stopper.  The  cable  was  then  hauled  on  a  barge  and  made  fast  in 
such  a  way  that  it  could  readily  be  slipped  over  the  fide  at  a  later 
stage.  From  this  barpe  two  ;>in.  ropes  were  attached  to  anchors 
laid  out  cast  and  west  on  the  shore,  the  barge  being  kept  in  the  de- 
sired course  by  tliis  means.  .\  small  barge  containing  tlie  diver's 
pump  and  attendants  was  moored  alongside.  The  cable  and  barges 
were  hauled  across  by  the  winch,  the  course  being  rcgulattd  by  pay- 
ing out  more  or  loss  on  two  stern  ropes  to  the  instructions  of  the 
engineer  on  the  barge  and  the  diver's  signals  from  below.  .\fter 
allowing  sntVicicnt  slack  for  dipping  into  the  trench  on  the  further 
side,  the  cable  was  lowered  from  the  barge  into  its  place. 

In  all  10  cables  were  laid — namely,  six  «,000  volt  0  2;")  sq.  in. 
three-phase  cables,  lour  low-tension  1  sq.  in.  cables,  two  low-tension 
on  sq.  in.  cables,  one  10  pair  telephone  cable  and  three  pilot  cables. 
After  these  cables  were  lowered  they  were  covered  with  a  foot  of 
concrete. 

The  extra  high-tension  cable  in  (luestion,  which  is  shown  full 
size  in  the  accompanying  illustration,  is  composed  of  three  stranded 
conductors  laid  in  '•clover-leaf"  fashion,  and  each  is  insulated  to 
a  radial  thickuess  of  O'S,')  sq.  in.  with  layers  of  impregnated  manilla 
paper.  After  being  twisted  together  the  scores  were  filled  in  with 
jute  to  make  a  circular  cable,  which  was  then  covered  with  im 
pregnated  paper  to  a  further  radial  thickness  of  0  2.5  sq  in.  An 
earth  shield  of  copper  slips  was  then  applied  and  the  whole  was 
then  lead-covered  under  heavy  pressure  to  a  radial  thickness  of 
0'20sq.  in.  The  lead-covered  cable  was  then  served  with  a  stout 
bedding  of  tarred  jute  yarn  and  sheathed  with  40  galvanised  soft 
steel  tarred  wires  each  0'2K0in.  diameter.  Finally  the  cable  was 
covered  with  two  layers  of  tarred  jute  yarn  alternating  with  coat- 
ings of  compound.  The  finished  cable  weighed  about  79  lb.  per 
yard  and  withstood  a  testing  pressure  of  50,000  volts. 


THE  TELEPHONE  SERVICE  IN  FRANCE. 


In  I'aris  the  agitation  caused  bj  the  inefliciency  of  iho  telephone 
service  continues  to  find  expression  in  the  I'ress  and  in  public  meet- 
ingsof  protest.  The  Association  ofTelephone  Subscribers,  (rganiscd 
four  years  ago  to  voice  the  complaints  of  the  exasperated  telephone 
lifers,  has  recently  circulated  a  petition  to  Parliament  calling  the 
attention  of  the  Government  to  the  many  defects  of  the  present 
ttkphoiie  service  and  praying  either  for  a  complete  reorganisitiou 
of  the  telephone  branch  of  Ihc  French  I'jst  (3lUcc  or,  failing  that, 
for  the  leluru  of  the  telephone  service  to  private  enterprise,  from 
which  it  was  taken  by  the  Government  nearly  20  years  ago. 

The  new  central  battery  exchange  in  the  I'assy  district  of  Paris 
has  increased  the  volume  of  public  complaint  agninst  the  telephone 
Fervice  ;  owing  to  the  mistaken  policy  of  the  French  Administra 
tion  in  maintaining  in  service  the  old  instruments  at  the  subscribers' 
BtRtions,  which  arc  of  a  variety  of  types,  and  are  not  adapted  to 
central  battery  working,  the  service  of  the  new  exchange  is  even 
worse  than  that  of  the  old. 

The  interest  of  Parliament  having  been  aroused  by  the  intensity 
and  persistence  of  the  ]iiiblic  complaints  against  the  telephone  scr 
vice,  a  Parliamentary  Committee  of  Mcmbsrs  of  the  Chamber  of 
Deputies  for  the  various  divisions  of  Paris  last  week  invited 
the  Council  of  the  Association  of  Telephone  Subscribers  to 
attend  the  Committee  with  a  view  to  giving  detailed  informa- 
tion regarding  the  existing  difficulties  with  the  telephone  ser- 
vice. At  this  meeting  the  .Association  of  Telephone  Subscri- 
bers was  represented  by  the  Marquis  de  Montebello,  president, 
Mr.  .\rchdeacon,  vice-president,  and  Mr.  H.  Laws  Webb,  consulting 
engineer  to  the  Association.  The  Parliamentary  Committee,  pre- 
sided over  by  M.  Georges  Berry,  consisted  of  some  l-'j  members 
representing  various  divisions  of  Paris,  who  gave  a  sympathetic 
hearing  to  ihc  case  for  the  telephone-using  public.  M.  do  Monte- 
bello explaiiit'l  that  the  principal  dill'iculties  arose  from  the  fact  that 
the  tclejdiono  service  is  at  present  operated  merely  as  a  branch  of 
the  Postal  and  Telegraph  .Administration,  and  he  urged  that  for  effi- 
cient working  it  was  necessary  to  organise  the  telephone  service  as  a 
separate  department  in  all  respects.  A  complete  reform  was  neces- 
sary not  only  in  the  technical  methods  of  the  telephone  administra- 
tion, which  had  been  allowed  to  fall  far  behind  the  times,  but  also  in  the 
selection  and  training  of  the  staff,  in  the  general  business  administra- 
tion of  the  department  and  in  its  financial  management.  Mr.  .\rch- 
deacon  fol'owed  along  the  same  lines  and  gave  examples  of  the  disor- 
ganisation at  present  existing  among  tbe  staff  of  the  telephone  branch 
of  the  French  Post  Office  and  quoted  figures  showing  the  greatly  higher 
development  of  the  telephone  in  the  other  principal  European 
countries  and  the  more  favourable  tariffs  for  telephone  service  which 
are  offered  to  the  public  of  other  countries.     Mr.  Lawi  Webb  ex- 


plained to  the  Couimitteo  the  essential  dillerence  between  the  tele- 
phone service  and  the  postal  and  telegraph  services,  and  pointed  out 
that  for  an  efficient  city  telephone  service  uniformity  of  plant  and 
special  training  of  the  stalf  are  essential  rcciuisites.  He  confirmed 
the  argunionts  of  Messrs.  de  Montebello  and  Archdeacon  to  the 
ctfect  that  no  serious  progress  could  be  made  with  the  telephone 
service  in  Franco  until  the  service  wasplacod  in  charge  of  a  separate 
telephone  department,  with  a  special  staff  and  organisation  devoted 
exclusively  to  telephone  work. 

The  Committee  asked  numerous  questions  of  the  deputation,  and 
several  members  made  short  speeches,  in  which,  while  strongly 
opposing  the  suggestion  that  the  French  telephone  service  should 
be  handed  back  to  private  enterprise,  they  stated  that  they  fully 
agreed  with  the  views  of  the  deputation  that  the  telephone  branch 
of  the  French  Post  Office  should  be  entirely  reformed  and  should 
be  organised  and  conducted  on  the  same  lines  as  a  commercial 
concern.  Members  of  the  Committee  themselves  complained  very 
forcibly  that  they  were  unable,  as  matters  were  now  conducted,  to 
obtain  any  figures  or  information  giving  precise  data  of  the  results 
of  the  telephone  branch  of  the  French  Post  Office  ;  the  Administra- 
tion did  not  know  itself  what  it  was  doing  so  far  as  finance  was  con- 
cerned. The  Committee  uninimously  promised  to  support  the 
Association  of  Telephone  Subscribers  and  to  take  the  matter  up 
actively  in  Parliament  with  the  object  of  securing  the  appointment 
of  a  special  commission  of  Members  of  the  Chamber  and  represen- 
tatives of  the  telephone  subscribers  for  the  purpose  of  making  a 
thorough  investigation  of  the  difficulties  under  which  the  French 
telephone  service  now  labours. 


THE  FARADAY  SOCIETY. 


At  ameeting  of  the  Faraday  Society,  heldon  .June  9th,  Dr.  Albem 

Fr.\nk  read  a  Paper 

On  the  Utilisation  of  Atmospheric  Nitrogen  in  the  Produc- 
tion of  Calcium  Cyanamide,  and  its  Use  in  Agriculture  and 
Chemistry. 

The  practical  manufacture  of  calcium  carbide  in  the  electric  fur- 
nace in  1891  by  Willson  and  Moissan  furnished  Profes.sor  Frank  and 
Pr.  Caro  with  the  ideal  base  rciiuired  for  fixing  atmospheric  nitrogen 
in  the  place  of  the  metallic  base  which  they  had  pr<:viously  used 
(barium)  in  their  experimental  search  for  a  commercial  method  of 
producing  cyanide  of  potassium  for  the  recovery  of  gold  in  mining. 
As  a  result  of  these  researches  the  Cyanid  Gesellschaft  -  was 
founded,  which  has  supplied  such  a  large  proportion  of  the  cyanides 
used  in  gold  extraction  in  South  Africa,  Australia,  and  the  United 
States.  They  also  led  to  the  production  of  calcium  cyanamide 
(nitrolim),  a  genuine  substitute  for  sulphate  of  ammonia  and  nitrate 
of  soda  for  all  agricultural  purposes,  and  which  can  be  produced  in 
unlimited  quantities  wherever  limestone,  coal  and  air  are  available, 
containing  up  to  28  per  cent,  of  nitrogen.  The  only  other  practical 
method  of  fixing  atmosphcri:  nitrogen  which  has  been  perfected  of 
recent  years  for  similar  uses  to  calcium  cyanamide,  is  known  as 
lime  saltpetre,  and  has  been  invented  by  Prof.  Birkeland,  of  Chris- 
tiania,  but  this  process,  though  successful  from  the  scientific  point 
of  view,  requires  considerably  more  expenditure  of  power  than  the 
Frank-Caro  [irocoss,  and  the  produo'".  possesses,  for  agricultural  pur- 
poses, several  drawbacks  which  calcium  cyanamide  does  not. 

The  author  proceeded  to  describe  the  practical  features  of  the 
manufacture  of  nitrolim.  The  carbide  is  first  ground  to  powder  in 
air-tight  mills,  filled  into  furnaces  which  are  kept  full  of  nitrogen, 
and  raised  to  and  maintained  at  a  temperature  of  800  C.  to  1,00J  C. 
for  several  hours,  then  allowed  to  cool  slowly,  and  finally  re-ground 
into  a  fine  slate-black  powder,  which  is  sent  out  to  the  farmer  in 
paper-lined  bags,  containing  from  57  to  <'.J  per  cent,  of  pure  cyana- 
mide or  20  to  22  per  cent,  of  nitrogen  with  about  20  per  cent,  quick- 
lime, 14  per  cent,  of  carbon  and  7  to  «  per  cent,  of  silex  iron  oxide 
and  alumina.  To  replace  the  present  consumption  of  Chili  nitrate 
by  calcium  cyanamide  would  require  something  like  800,000  ii.r., 
and  works  are  springing  up  all  over  the  world  to  produce  it  wherever 
water  power  is  abundant  and  cheap.  The  first  works  established  for 
producing  and  selling  3,000  to  4,000  tons  a  year,  working  for  the 
last  three  years,  were  in  Italy,  at  Piano  d'Orte  (.\bruzzi),  and  are 
now  being  enlarged  for  an  output  of  10,000  tons.  Another  works  is 
just  being  erected  at  San  Marcel  (Val  d'Aosta),  for  another  4,000 
tons,  and  the  great  Tcrni  carbide  works  are  laying  themselves  out 
for  the  production  of  some  10,IJ00  tons  iu  the  near  future.  Dal- 
matia  has  followed  the  Italian  esample  at  Sebeuico,  at  Flume 
(each  for  an  initial  4  00J  tons),  and  at  Almissa,  where  50,000  H. p. 
are  available,  and  a  further  10,000  tons  output  is  baing  planned,  all 
the  product  being  required  in  the  Balkius,  Hungary  and  the  Medi- 
terranean coast  of  Africa  aud  Egypt. 

Mr.  Hexuv  Ottkell  pointed  out  that  a  great  advantage  of  these 
artificial  nitrogenous  manures  is  that  they  are  alkaline,  whereas  the 
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native  nitrates  are  acid  and  produce  in  time  sickness  in  the  soil.  It 
was  difficult  to  persuade  the  farmer,  however,  to  use  nesv  manures. 

Mr.  ^VALTER  Reid,  referring  to  some  tests  he  had  made  on  calcium 
cj'anamide,  drew  attention  to  the  moisture  in  the  soil  as  having  con- 
siderable effect  on  the  results  of  such  tests.  With  regard  to  the  use 
of  calcium  c\  anamide  in  smokeless  powder,  he  had  found  it  rather  too 
efficient  in  sk  wing  the  explosion. 

Dr.  H.  BoR>s  hoped  the  author  would  furnish  some  fuller  details 
regarding  the  efficiencv  and  construction  of  the  electric  furnaces  in 
which  combination  of  nitrogen  with  carbide  took  place. 

Dr.  J.  H.  VoELCKEB  said  farmers  could  not  be  expected  to  use  new 
manures  until  they  were  perfectly  satisfied  as  to  their  cost  and 
effect.  There  were,  for  example,  at  present  certain  disadvantages  con- 
nected with  the  use  of  nitrolira  which  would  have  to  be  eliminated 
before  it  could  become  entirely  satisfactory.  Bejond  that  the  situa- 
tion was  determined  entirelj-  by  price. 

Mr.  W.  Murray  Mokrisox  asked  whether  the  cyauaraide  could  not 
be  made  direct  from  limestone  and  coal  in  one  operation. 

Mr.  J.  L.  F.  \'oGEL  asked  what  fear  there  was  of  a  charge  of  carbide 
not  being  completely  nitrated. 

The  CJHiRMAxdrew  attention  to  the  use  of  cyanamide  in  synthesis, 
and  hoped  that  some  of  the  very  interesting  and  important  compounds 
that  could  be  made  from  it  would  be  manufactured  in  this  country. 

Dr.  Frank  replied  to  the  points  raised  by  the  various  speakers. 
Cyanamide  was  10  per  cent,  cheaper  than  ammonium  sulphate.  Its 
stability  was  good  ;  although  the  lime  absorbed  moisture,  there  was 
no  loss  of  nitrogen.  Cp  to  the  present  its  manufacture  in  one  opera- 
tion had  not  proved  successful. 

At  the  meeting  held  on  June  23ra,  a  Paper  was  read  by  Mr. 
J.  Harden  on  the  Kjellin  and  Eochling-Eodenhauser  electric  fur- 
naces.    This  we  hope  to  give  at  some  length  in  a  future  issue. 


I 


THE  ELECTBIC  TAXICAB  CO. 


As  briefly  announced  in  our  last  issue,  a  company  (the  chairman 
of  which  is  Lord  Westbury)  bearing  this  title  is  in  process  of  forma- 
tion. Its  capital  will  be  £'300,COO,  divided  into  the  same  number 
of  £1  shares.  Its  object  is  to  provide  London  with  a  service  of 
four-seated  electric  cabs  with  luggage  roof  capable  of  carrying  as 
much  luggage  as  the  ordinary  four-wheel  cab. 

The  Electromobile  Co.  have  entered  into  a  contract  with  the  new 
company,  and  cabs  will  be  supplied  by  them,  exclusive  of  batteries, 
tyres  and  taximeters,  at  a  cost  of  £360  each.  The  necessary  bat- 
teries for  the  first  100  cabs  will  be  supplied  by  the  Electromobile  Co. 
at  a  cost  of  £60  per  battery. 

An  interesting  estimate  of  the  working  expenses,  which  we  give 
below,  has  been  made  by  Mr.  T.  G.  Chambers,  managing  director 
of  the  Eltclromobile  Co.  The  average  gross  earnings  are  taken  at 
£2  per  cab  per  day,  which,  deducting  7s.  for  the  driver,  leaves  an 
average  gross  profit  per  cab  per  day  of  £1.  ISs.  The  running  costs 
are  estimated  to  be  as  follows  :— 

Per  cab  per  day. 

Garage  accommodation  and  operating  costs 2s.  8d. 

Maintenance  and  upkeep  of  the  chassis  and  bodies    2s.  8d. 

Electricity  and  maintenance  and  replacement  of  the  batteries     9s.  2d. 
Tyres  (supply  and  maintenance) 5s.  Cd. 

19s.  6d. 

This  estimate  is  based  upon  minutely  kept  records  of  carriages  which 

ha  e  actually  run  over  2,C03,0C0  miles.   These  expenses  are  calculated 

on  the  basis  of  u  cab-mileage  estimated  to  be  suHicient  to  earn  the 

above  sum  of  £2  a  day.     Thus 

(iross  profit  per  cab  per  day    £1  13    0 

Lc.t.s  cxpen.ses  19    6 

Balance  of  profit  |]er  cab  per  day  13.s.  6j1. 

Sr.MMARV. 

100  cabs  at  13.-<.  6d.  profit  per  cab  [ler  day  (reckoning  HJx 

days  a  week,  cay     £105,630 

Less  annual  charges  — 
Taximeters  to  be  rented  at  £7  jier  oabporannum  ..  XS.SOO 

Licences:  £2.  15.'*.  per  cab  per  annum 1,375 

Insurance  against  fire,   accident   and    third  party 

riHkM  |)cr  annum 12,600 

I'rovision  as  reserve  to  replace  the  whole  cost  of  the 
clias'iiB  and  bodies  in  Hcven  yeart  (the  battorien 
and  lyres  being  maintained  out  of  revenue)  on 
llio  basis  of  the  sum  which  would  be  require<l  if 
invested  at  3  ficr  cent,  per  annum  compound  in- 
terest   23,490 

40,866 

Imivco £64.765 

It  iB  anticipated  that  000  cabs  will  be  running  on  the  stroots 
within  two  years,  while  the  first  100  of  these  can,  it  is  thought,  be 
ready  in  about  eight  months'  time.  The  Electroinobilo  Go.  agree 
to  charge,  renew  and  maintain  the  batteries  for  Bd.  per  mile  run. 


WIRELESS  TELEGRAPH  REGULATIONS. 


The  Postmaster-General  has  issued  the  following  regulations 
(dated  June  20,  1908),  which  came  into  force  on  July  1  :  — 

WIRELESS  TELEGRAPHY  (FOREIGX  SHLPS)  REGULATIONS, 

1908. 

1.  Delinitions. — In  these  regulations,  unless  the  context  otherwise 
requires,  "wireless  telegraphy"  has  the  same  meaning  as  in  the 
Wireless  Telegraphy  Act,  1904.  "Naval  signalling "  means  signal- 
ling by  means  of  any  system  of  wireless  telegraphy  between  two  or 
more  ships  of  His  Majesty's  Navy,  between  ships  of  His  Majesty's 
Navy  and  naval  stations,  or  between  a  ship  of  His  Majesty's  Navy  or 
a  naval  station  and  any  other  wireless  telegraph  station  whether  on 
shore  or  on  any  ship.  "  Territorial  w  aters  "  means  such  part  of  the 
sea  adjacent  to  the  coast  of  the  British  Islands  as  is  deemed  by  inter- 
national law  to  be  within  the  territorial  sovereignty  of  His  Majesty, 
and  includes  harbours.  "Harbour"  includes  harbours  properly 
so  called,  whether  natural  or  artificial,  estuaries,  navigable  rivers, 
piers,  jetties  and  other  works  in  or  at  which  ships  can  obtain  shelter, 
or  ship  and  unship  goods  or  passengers. 

2.  Rules  to  be  Ohstrved.—'When  communications  are  made  by  means 
of  wireless  telegraphy  between  a  foreign  ship  in  territorial  waters  and 
a  wireless  telegraph  station  in  the  British  Islands,  the  rules  in  force 
for  the  working  of  wireless  teleeraphy  at  that  station  shall  be  observed. 

3.  Inltrference  irith  Xarnl  SignaUing  or  iritk  Othtr  Stations. — All 
apparatus  for  wireless  telegraphy  on  board  a  foreign  ship  in  territorial 
waters  shall  be  worked  in  such  a  way  as  not  to  interrupt  or  interfere 
with  \a\  Naval  signalling,  or  [h]  the  working  of  any  wireless  telegraph 
station  lawfully  established,  installed  or  worked  in  the  British 
Islands  or  the  territorial  waters  abutting  on  the  coast  of  the  British 
Islands,  and  in  particular  the  said  apparatus  shall  he  so  worked  as  not 
to  interrupt  or  interfere  with  the  transmission  of  any  messages  between 
wireless  telegraph  stations  established  as  aforesaid  on  land  and  wire- 
less telegraph  stations  established  on  ships  at  sea. 

4.  Working  Appai-atus  in  Harbour. — (1)  Except  with  the  special 
permission  in  «Titing  of  the  Postmaster-General  no  apparatus  for  wire- 
less telegraphy  on  board  a  foreign  ship  (other  than  a  ship  of  war) 
shall  be  worked  or  used  whilst  such  ship  is  in  any  harbour  in  the 
British  Islands.  (2)  Without  prejudice  to  the  operation  of  the  general 
pro\  isions  of  these  Regulations,  the  use  of  wireless  telegraphy  on  board 
a  foreign  ship  of  war  while  in  a  harbour  in  the  British  Islands  shall 
be  subject  to  such  rules  (whether  prohibitive  or  regulative)  as  may  be 
made  bj'  the  Admiralty  from  time  to  time. 

5.  Control  of  Apparatus  on  Emerrjatcy. — (1)  If  at  any  time  in  the 
opinion  of  one  of  His  Majesty's  principal  Secretaries  of  State  an 
emergency  has  arisen  in  which  it  is  expedient  for  the  public  ser>ice 
that  His  Majesty's  Government  should  have  control  over  the  trans- 
mission of  messages  by  wireless  telegraphy,  and  notice  to  that  effect 
is  published  by  the  Postmast«r-t!eueral,  after  the  publication  of  such 
notice,  and  until  further  notice,  the  use  of  wireless  telegraphy  on 
board  foreign  ships  whilst  in  territorial  waters  shall  lie  subject  to  such 
rules  as  may  be  made  by  the  Admiralty  from  time  to  time,  and  such 
rules  may  prohibit  or  regulate  such  use  in  all  cases  or  in  such  cases  as 
may  be  deemed  desirable.  (2)  Such  notice  as  aforesaid  shall  be  pub- 
lished in  the  LomJon  Oatette,  the  EJinlmrgh  dazelte  and  the  Dnhlin 
(I'az'lle,  and  in  such  other  manner,  if  any,  as  to  the  Postmaster- 
General  may  seem  fit. 

6.  PoiallitJi. — (1)  Any  person  who  shall  offend  against  any  provision 
of  these  Resulations,  orof  any  rules  made  by  the  Admiralty  thereunder, 
shall  be  liable  on  conviction  under  the  Summary  .lurisdiction  Acts  for 
every  such  offence  to  a  penalty  not  exceeding  £10,  and  upon  such  con- 
viction the  Court  may  order  that  any  apjiarat  us  for  wireless  telegraphy 
installed  or  worked  on  board  the  ship  on  which  the  offence  was  com- 
mitted shall  be  seized  and  forfeited.  (2^  For  the  purposes  of  any  pro- 
ceedings under  these  Regulations  the  master  or  [>eison  being  or  ap- 
pearing to  be  in  command  or  charge  of  anv  foreign  ship  shall  be 
deemed  to  have  authorised  and  to  be  rcsponsiVile  for  the  use  or  work- 
inj-  of  any  apparatus  on  board  such  ship.  |3)  .Any  summons  or  other 
diicunient  in  any  proceedings  under  those  Rcgnliitions  shall  be  deemed 
to  have  been  duly  served  on  the  person  to  whom  tlie  same  is  addressed 
by  licing  left  on  board  the  ship  on  which  the  offence  is  ch.irgetl  to  have 
been  commitletl  with  the  person  being  or  a|i|)cariiig  to  bo  in  command 
or  charge  of  the  shi|>. 

7.  Sii/iia/n at  />iVi-i?(i.i. — These  Regulations  shall  not  apply  to  the  use 
of  wireless  telegraphy  for  the  purpose  of  inakinK  or  answering  signals 
of  distreKS. 

These  Regulations  may  be  cited  as  "  The  Wireless  Telegraphy 
(Foreign  Ships)  Regulations,  1908." 


BOOKS  RECEIVED. 

((\>pl€«  i»f  tlic  iiDdprmentioiic.1  works  eiin  t>p  Ii.tJ  from  Tttr  Sl'vlrteitH  ott\c^.  post  frre. 
on  rerolpt  nt  pnlillnhcil  prico,  H>l(llli(!  SI.  for  l>ook«  puhllnliKl  under  »«.  Aflil  10  per 
cent,  for  Hl>roa<lnr  lor  (orrltfii  Mokok 

"Industrial  Electrical  Measuring  Instrumonts."  By  Keneltn 
Edgcumbe.     ( liOndon  :  Archibald  Constable  *  Co.)     88,  net. 

"Electric  Bells."  By  S.  H.  Bottone.  7th  edition.  (London: 
Whiltaker  \-  Co.)     28.  net. 

"  Field  Telephones  for  Army  Use. "  By  Lieut.  E.  .1.  Stevens. 
(London  :  Crosoy  Lockwood  \  Son.)     28.  not. 

"The  Gas  Engine  Manual  "  By  W.  A.  Tookey.  (London: 
Pcrcivol  Marshall  It  Co.)    .is.  Cd.  not. 
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DUMBARTON  EXTENSIONS. 


Onr  readers  may  recall  the  fact  that  some  12  months  ago  a 
system  of  electric  lighting  and  tramways  was  opened  at  Dumbarton, 
the  entire  undertaking  being  put  down  by  Messrs.  Crompton  &  Co. 
We  have  received  particulars  from  the  same  firm  of  a  large  exten- 
sion set  which  they  have  recently  installed  in  the  power  house,  and 
an  illustration  of  which  is  given  herewith.  It  will  be  seen  to  com- 
prise an  enclosed  high-speed  engine  direct  coupled  to  two  direct- 
current  generators.  Either  of  these  two  machines  can  be  connected 
for  service  to  the  lighting  or  traction  mains.  The  engine  is  by  Messrs. 
Helliss  &  Morcom,  and  is  of  standard  pattern  with  the  usual  features  of  | 


for  holding  the  exhibition  in  Manchester  and  the  benefits  which  ha 
hoped  would  arise  therefrom.  The  object  of  the  exhibition  was  not 
private  gain,  but  the  good  of  the  industry  at  large,  and  for  this 
reason  his  committee  had  supported  the  idea.  Mr.  H.  Talbot  also 
dwelt  on  the  suitability  of  Manchester  tor  exhibition  purposes,  while 
Mr.  S.  L.  Pearce  gave  the  scheme  the  official  blessing  of  the  I.M.E.A. 
Within  a  30- mile  radius  of  Manchester  were  many  of  the  largest 
manufacturing  concerns  who  were  actively  supporting  the  exhibi- 
tion, a  fact  which  combined  with  the  assistance  of  some  30  or  40 
municipalities,  should  go  towards  making  the  show  a  success.  Mr. 
H.  H.  Bevis  considered  that  exhibitions,  though  productive  of  good, 
should  be  administered  homeopathically  and  should  not  be  held  more 


721J  B.ii.p.  Belltss-Crompton  Skt  at  Dumbartok. 


forcedlubrication,  balanced  valves, &c.  It  is  of  the  three-cylinder  three- 
crank  triple  expansion  type  and  runs  at  a  normal  speed  of  330  revs,  per 
min.wilh  ISOlb.  stenm  pressure  whilfi  runningcondensing.  The  rated 
outpu":  at  full  load  is  7iOii.li. p.  Each  dynamo  is  a  multipolar 
machine  having  an  output  of  240  kw. ;  the  windings  are  compound 
and  interpoles  have  also  been  introduced.  The  rating  allows  for  a 
30  per  cent,  overload  for  two  hours.  The  generators  are  mounted 
on  sole  plates  and  the  armatures  are  built  up  on  a  shaft  having  a 
coupling  in  the  centre  between  the  two  machines.  The  commutators 
are  assembled  at  the  outer  sides  of  the  machines.  The  makers  in- 
form us  that  during  its  trials  the  combined  set  gave  a  total  output 
of  600  kw.  The  fact  that  the  traction  and  lighting  loads  will  be 
dealt  with  by  two  dynamos  driven  by  a  single  engine  will  materially 
assist  in  the  running  of  the  unit  at  an  efficient  load. 


THE  MANCHESTER  ELECTRICAL  EXHIBITION. 


This  long-looked  for  and  much  expected  exhibition  is  now  begin- 
ning to  take  definite  shape.  It  had  crystallised  so  far  on  Tuesday 
last  that  the  promoters  were  enabled  to  give  a  luncheon  to  Press 
representatives.  This  luncheon  took  place  in  the  temporary  build- 
ing, erected  specially  for  the  exhibition  at  Piatt  Fields,  Rusholme, 
Manchester,  under  the  chairmanship  of  Councillor  W.  Kay  (deputy 
chairman,  Manchester  Corporation  Electricity  committee),  who  was 
supported  by  Councillor  W.  Barrett,  of  Salford.  Among  the  muni- 
cipal engineers  present  were  Messrs.  S.  L.  Pearce,  H.  Talbot,  A.  A. 
Day  and  S.  J.  Watson.  Messrs.  ¥.  H.  Nalder  and  H.  H.  Berry 
represented  the  National  Electrical  Manufacturers'  Association  and 
Messrs.  C.  S.  Northcote  and  W.  Davenport  the  manufacturers. 

Contrary  to  usual  procedure,  though,  perhaps,  natural  under  the 
chrcuinstances,  the  chief  toast  was  that  of  "  The  Press,"  which  was 
proposed  by  the  chairman.  Ho  dealt  with  the  progress  of  the  ex- 
hibition from  the  historical  point  of  view,  indicating  the  reasons 


than  once  in  three  years.  Mr.  AV.  Davenport  briefly  explained  the 
scope  of  the  exhibition,  which  is  very  wide.  The  lighter  side  will 
not  be  forgotten,  as  illuminations  have  been  planned  and  the  band 
of  the  Coldstream  (Guards  will  be  in  attendance. 


AN  ENCLOSED  MOTOR  FOR  MINING  WORK. 


The  atmosphere  of  a  mine  is  scarcely  the  ideal  one  for  motor 
operation,  though  there  are  some  worse  places.  The  disadvantages 
can,  however,  be 
overcome,  and  we 
illustrate  herewith 
a  motor  specially 
designed  for  use  in 
mines.  The  photo- 
graph shows  a 
t  o  t  a  1 1  y-e  n  c  1  o  s  ed 
motor  manufac- 
tured by  the  Elec- 
tric Construction 
Co.,  of  Wolver- 
hampton, which 
should  prove  very 
satisfactory  for 
mining  work.  The 
ribbed  construction 
of  the  motor  casing 
is  a  striking  feature, 
and  by  providing  an 
extensive  radiating 
surface  it  should 
end  to  keep  down  the  temperature  rise  of  the  machine  when  sub- 
jected to  continuous  loads.  The  motor  illustrated  has  ball  bear- 
ings, but  it  can  be  fitted  with  ordinary  cylindrical  bearings. 


E.C.C.  Totally  Enclosed  Motor. 
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PARLIAMENTARY  INTELLIGENCE, 


SOUTH  WALES  ELECTRIC  POWER  BILL. 

Oil  Monday  a  Select  Committee  of  the  House  of  Commons  passed 
this  bill. 

Mr.  Lt-oyd.  K.C,  gave  a  sketch  of  the  history  of  the  company  and 
of  its  financial  troubles.  An  attempt  was  made" to  jn-event  the  supply 
of  power  ceasing,  and  local  authoiities  and  power  users  agreed  for 
a  time  to  pay  higher  rates  than  they  were  bound  to  pay.  Even- 
tually a  plan  was  arrived  at  whicli  had  been  embodied  iii  the  bill.' 
The  company  had  four  generating  stations,  and  tliey  proposed 
dealing  with  them  separately.  On  the  Neath  station  thev  had 
spent  £42,000,  and  they  had  agreed  to  .sell  the  station  to  Xeath'Rural 
Council  for  £7.003.  On  the  Bridgend  station  thev  had  spent  £36,000, 
and  that  would  be  sold  to  the  I'rb.iu  Council  for  £5,O0C.  At  Treforest 
they  had  a  number  of  customers  who  had  invested  money  in  plant  .so 
as  to  take  power  from  the  company,  and  it  was  prO[)Osed  to  form  a 
limited  company  of  those  customers' who  would  carr\-  on  the  Treforest 
station.  The  fourth  station  was  the  Cwmbran  station,  and  they  had 
been  carrying  that  on  owing  to  customers  paying  higlier  rates.  So 
far  no  arrangements  had  been  made  for  transferring  the  station,  but 
]50weis  were  taken  in  tlie  bill  to  enal>le  the  company  to  do  that  with 
the  consent  of  the  Board  of  Trade.  As  to  the  creditors  for  £S4,0C0, 
they  proposed  to  give  them  £150  of  preference  shares  for  every  £100  of 
debt,  and  creditors  to  the  extent  of  £80,000  had  agreed  to  that.  The 
lioidersof  the  £200,000  debenture  stock  had  also  met  the  company  in  a 
fair  spirit. 

In  order  to  satisfy  Pontypridd  Council,  who  opposed  the  bill,  cei  tain 
clauses  were  inscrte-'l.  Instead  of  the  guarantee  to  take  at  least 
30,000  units,  it  was  agreed  that  the  amount  should  be  somewhat 
smaller  and  should  oe  exiiressed  in  kilowatts,  and  that  the  supply  to 
any  consumer  ."^hould  not  exceed  20  per  cent,  of  his  total  supply  for 
lighting.  The  promoters  also  undertook  to  put  in  a  clause  giving 
Pontypridd  the  right  to  have  a  .supply  if  needed  on  favourable  terms^ 


LEGAL   INTELLIGENCE. 

Brush  Electrical  Engineering  Co.  v.  West  Hallam  Colliery  Co. 

At  Nottmgham  Assizes  on  Tuesday  plaintiffs  sought  to  recover 
£400  from  defendants,  the  price  of  an  electric  coal  cutter,  which  de- 
fendants had  r.  turned  as  useless. 

Mr.  Hugo  Young.  K.C,'  and  Mr.  Prifchard  for  plaintiffs  :  and  Mr, 
H.  Y.  Stanger,  K.C,  and  Mr.  McCardie  for  defendants. 

Evidence  and  correspondence  were  put  in  to  show  that  defen- 
dants, after  repeated  trials,  were  unable  to  make  the  machine  work 
sati-sfactoril}-.  Defendants  stipulated  that  the  machine  must  cut  at 
floor  level,  but  when  it  was  constructed  and  delivered  they  found  it 
wouldnot  cut  at  floor  level,  and  mounted  from  lOin.  to  12  in.  in  the 
coal.  Defendants  alleged  that  the  cutter  cost  them  9.«.  a  ton  for  coal, 
or  tliree  times  as  much  ;i,s  coal  cut  by  hand,  and  involved  an  expcnili- 
ture  of  from  £60  to  £83  a  week. 

The  case  for  plaintiffs  was  that  all  the  machine  needed  was  to  be 
Ijioperly  a<ljusted,  and  this  coulil  only  lie  done  while  it  was  at  work. 

Mr.  N.  T.wi.oK,  C.E.,  who  was  employed  liy  pl.-iinlitl's  at  the  time  of 
the  transaction,  said  he  saw  the  cutter  at  work,  ami  the  average  depth 
of  the  coal  left  on  the  flrtor  for  the  whole  of  the  seam  was  only  about 
3 in.  In  ad.aiitiiig  a  coal  cutting  miichine  to  colliery  work  local  con- 
ditions must  betaken  info  consideration.  He  considered  the  machine 
was  taken  out  of  the  pit  Avitliout  sullicient  time  being  given  for 
adjustment. 

.Mr.  F.  \V.  HiKn,  electrical  engineer,  .said  the  machine  could  be 
adjusted  so  as  to  cut  at  practically  Moor  level. 

Mr.  A.  Ckawkord,  colliery  umiermanager.  formerly  at  the  Digby 
Colliery,  said  the  m  uhine  was  m.ade  according  to  specification.  The 
cause  of  dilficully  in  that  case  was  the  hard  "  favement."'  A  montli 
should  be  sti[)ul,ited  for  in  order  to  make  experiments. 

For  the  defence,  Mr.  T.  Wii.i.i.vmshn.  manager  of  West  Hall.un 
Colliery  Co.,  said  the  maehino  was  given  over  a  fori  night's  opporin  nil  y, 
but  he  did  not  once  see  it  work  ut  lloor  level.  Hy  knocking  tiiiibei- 
out  it  made  the  work  dangerous. 

After  consultation  between  the  parties,  it  was  agreed  that  judgmcnl 
should  be  given  for  defendants,  with  costs,  on  the  claim,  and  also  for 
defendants  for  £25,  with  costs,  on  the  counl^relaim. 


Hills  Patents  (Ltd.)  v.  Dick,  Kerr  &  Co. 

On  Tiit.Mdiiy  this  case  came  before  Mr,  .lusticc  Cliiiinrll. 

.Mr..  ('iM.y.fAX,  for  defendants,  said  the  point  was  whether  Mr. 
H  F.  Ihlls,  one  of  two  plaintiffs  in  ihc  actinii,  should  not  besliiuk 
out  on  the  groiind  lliul  tlic  •■latenicnt  of  claim  disiloscd  no  right  of 
action  by  Mr.  Hills.  Dirfcndantn  look  out  a  suniiiions  to  lime  Mr. 
Hills  tIJBmisscd  from  the  action.  Master  Chilly  ordered  that  a  ipirs 
lion  on  ii  [Kiint  of  law  lie  argued,  and  that  order  was  c'infiriiied  by  Mi. 
.lu'lice  Kidlcy.  The  action  was  brought  to  restrain  the  infringeiiii'iit 
'it  letters  piitcnt  28,932(1602),  tlicpalcnl  being  knouii  as  an  improved 
safely  appaialus  (or  use  in  oveiliiMd  ricit  ric  IrainHiiys.  Hills  was 
llie  iiivenlnr  of  llie  piilent,  and  had  jiaitid  with  his  interest  in  it  to  a 
roinpaiiy  which  was  iiou  insolvent.  I  i<-fiiidaiits  sought  tn  gel  seiurity 
for  rnslK  ngainiil  the  r'npi|uiiiy,  but  failc'l  on  the  ground  thai  there 
WIU)  R  lO'plaintiffon  the  I'oeoid,  although  he  did  not  think  there  was 


any  suggestion  that  he  could  satisfy  defendants  as  to  costs.  Although 
the  a.ssignment  was  not  registered  until  after  the  date  of  infringement 
of  the  patent,  he  submitted  that  Hills  ought  not  to  be  a  co-plaintiff. 

-After  hearing  Mr.  I".  H.astings,  for  plaintili's, 

Mr.  .Justice  Ciuxnei.l  said  he  should  be  very  reluctant  to  strike 
out  the  name  of  Mr.  Hills  and  deal  with  ilie  case  piecemeal.  He  was 
quite  clear  that  Mr.  Hills  ought  either  to  lie  jjlaiiitiff  alone  or  joint 
plaintiff  in  respect  to  damages  prior  to  the  actual  assignment.  He 
dismissed  the  motion,  the  costs  to  be  costs  in  the  cause. 


E.  Stott  &  Mountain  v.  Kent  Collieries.— Mr.  Boustield,  K.C, 

on  Tuesday,  applieil  to  a  Divisional  Court  the  Lord  Chief  .lustiee  and' 
Mr.  .Justice  Ridley)  on  behalf  of  defend.ants  for  a  stay  of  execution 
pending  ajjpeal.  ,        .     .     . 

Mr.  C.  A   Russell,  K.C.  (for  plaintiff),  objected,  unless  the  amount 
of  the  judgment  was  brought  into  Court  by  defendants. 

Their    Lord.ships   granted   a   .stay  on    the   term*   that  defendants 
brouglit  the  amount  of  the  judgment  into  Court. 


MUNICIPAL,  FOREIGN  &  GENERAL  NOTES. 


APPOINTMENTS  VACANT  AND  FILLED. 

A  second  assistant  is  required  in  the  engineering  department  of 
Woolwich  Polytechnic  to  take  up  duties  in  September  next.  .\ 
knowledge  of  electrical  engineering  is  essential.  Commencing 
salary  flSO.  Applications  to  the  Principal  (from  whom  further 
particulars  can  be  obtained)  by  July  15.     See  an  advertisement. 

Foreman  electrical  instrument  maker  is  required,  well  acquainted 
with  modern  recjuirements  and  rapid  production  of  work.  See 
advertisement. 

An  assistant  lecturer  and  demonstrator  is  required  in  the  depart- 
ment of  physics  and  electri"al  engineering  at  HuddersfielJ  Technical 
College.      Salary  i'120.     Particulars  from  the  Secretary. 

The  Pacific  Cable  Board  invite  applications  for  the  post  of  general 
manager.  Tiie  candidate  must  have  experience  in  ocean  and  other 
telegraphy  and  in  the  business  conduct  of  an  undertaking  similar 
to  that  of  the  Board.  Applications,  accompanied  with  statement 
of  age  and  qualificalians  and  salary  expected,  to  the  Chairman  of 
the  Pacific  Cable  Board,  Queen  Anne'schambers,  Wesiminster, 
S.tt'.,by  July  £0. 

W.arrington  Electricity  and  Tramways  committee  have  appointed 
Mr.  II.  B.  Jackson  chief  as  istant  engineer  at£'1.50  per  annum,  and 
Mr.  F.  V.  Jordan  has  been  appointed  mains  engineer  at  i'lJiO,  rising 
by  annual  increments  of  £10  to  i'150  per  annum. 

Mr.  Z,  L.  Kingdon  has  been  appointed  electrisal  engineer  at  ths 
Devonport  Dockyard. 

Mr.  E.  Greenhouse  has  been  appointed  acting  charge  engineer  at 
Dover. 

EDUCATIONAL  NOTICES. 

City  and  Guilds  of  London  Institute.  The  courses  of  instruc- 
tion at  the  Institute's  Central  Technical  College,  Exhibition  road, 
are  for  students  not  under  Hi  years  of  age  and  those  at  the  Insti- 
tute's Technical  College,  Finsbury,  for  students  not  under  11  years 
of  age.  Entrance  examination  to  both  Colleges  are  lield  in  Sep- 
tember and  the  sessions  commence  in  October.  Particulars  of  the 
entrance  examinations,  scholarships,  lies  and  courses  of  study  may 
be  obtained  from  the  respective  Colleges  or  from  the  bead  offices  of 
the  Institute,  Ciresham  College,  Basinghall-streot,  London,  E.C. 
The  Central  Technical  College  is  for  higher  teclniical  instruction 
for  day  students  preparing  to  become  civil,  mechanical  and  elec- 
trical engineers,  chemical  and  other  manufacturers  and  teachers. 
The  college  is  a  school  of  the  I'niversity  of  London  and  also  forms 
the  engineering  section  of  the  Imperial  College  of  Science  and 
Technology.  The  Finsbury  Technical  College  is  for  inslrncli  n  for 
day  students  preparing  to  enter  engineering  and  chemical  industries 
and  for  evening  students. 

Heriot  Watt  College,  Edinburgh.  .\  I  tliis  college  there  is 
theoretical  and  praciical  training  lor  mechanical,  electrical  and 
mining  engineers,  technicil  chemists,  it.'.  Ilu  training  for  ongl- 
neors  consists  of  three  years  in  the  college  and  a  tliree  \  ears'  appren- 
ticeship on  the  "  sandwich  "  system  in  a  local  engineering  works. 
The  total  cost,  including  apprenticeship  premium  and  fees  at  col- 
lege, is  from  fl'iO  to  ,C'J()0.  There  are  complete  courses  of  instruc- 
tion, extending  over  four  years,  for  stmionts  studying  for  the 
fellowship  of  tlie  Institute  of  Chemistry.  The  classes  are  recognised 
hy  the  Iniversity  of  ICdinburgh  as  qualifying  for  solonoe  degrees. 
Full  inforinntion  may  ho  obtained  from  the  Principal,  Mr.  .\.  P. 
Laurie,  M.A.,  D.Sc. 

University  College  of  North  Wales. -.\  systomalic  course  of 
instruction  in  electrical  incaBuremenl  and  practical  electricity  is 
given  at  this  college  for  students  proposing  to  enter  the  elcinrical 
engineering  profes«ion.  The  physical  laboratory  is  well  equipped, 
aiui  the  course  coininences  in  October  next.  Prospectnsos,  Ac, 
from  the  sectotary,  Mr..'.  \'..  Lloyd,  M. A.  '  ■       ' 
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Australasia. — Tho  "  Australia)!  Mining  Standard  "  states  that, 
although  the  Postiuaster(ionoral  of  the  Coiuiiiouwealth  (Vlr. 
Manner)  stated,  when  inviting  tenders  recently  for  50,000  sumll 
porcelain  insulators,  that  he  would  bo  willing  to  pay  a  preferential 
price  for  goods  of  Australian  manufacture,  only  one  toriJir  w  n  re- 
ceived, and  that  from  a  (irm  in  (lerunny. 

Senator  I'.est  stated,  in  reply  to  questions  in  the  Commonwealth 
Senate  recently,  that  the  loss  on  the  Melbourne-Sydney  telephone  for 
the  nine  months  ended  April  10  last  was  .i'.52().  l.'js.  4  i. 

Honthern  Cross  (Western  Austr.alia)  Council  have  recently  taken 
over  from  Messrs.  Saunders  A  Stuart  a  :i."i  Uw.  generating  set,  with 
gas  producer  plant  and  a  Tndor  accumulator.  This  is  said  to  be  tlie 
Crst  producer  gas  phint  used  for  public  electric  lighting  in  Australia. 

The  Royal  Commission  appointed  to  deal  with  tlie  rei|uirements 
of  the  Australian  Commonwealth  for  telegraph  and  tele|ihone  pur- 
poses have  issued  an  interim  report. 

The  repdrt  sl.ites  that  it  is  iinpojsiljlo  to  provide  tlio  ncces.-<ary 
funds  from  the  annual  revenue,  and  that  the  telegraph  and  telephone 
systems  are  httle  better,  so  far  as  construction  is  concerned,  tlian 
when  they  were  taken  over.  On  the  estimates  for  1907-8  £547,155  was 
wanted  for  new  telegraph  and  telephone  works,  and,  although  that 
oidv  represented  the  portion  of  the  work  winch,  it  was  estimated, 
could  he  carried  out  during  that  year,  the  central  office  and  the 
Treasury  reduced  tlie  amount  by  £209,688.  Under  the  jiresent  sys- 
tem, funds  are  jirovided  by  annual  votes  wliieh  must  not  be  antici- 
jxited,  and  the  balances,  if  any,  cannot  be  carried  forward  to  succeed- 
ing j-ears.  Under  such  a  system  it  is  impossible  to  carr\-  out  satis- 
factorily a  comprehensive  scheme  of  telegraphic  or  telephor.ic  develop- 
ment. The  requirements  of  capital  by  the  Commonwealth  telegraph 
and  telephone  departments  during  the  next  three  years  are  estimated 
at  £2.125.535.  £329.345  is  required  immediately  for  special  works 
ill  1908  9.  Some  system  of  exteudintr  capital  costs  over  a  number  of 
years,  say  two-thirds  of  the  life  of  the  works,  should  (the  report  sug- 
gests) be  at  once  introduced. 

A  proposal  to  form  a  company  to  acquire  a  concession  obtained 
by  Mr.  A.  E.  Clarke  from  the  Municipal  Council  for  the  construc- 
tion and  working  of  electric  tramways  in  Launceston  (Tasmania) 
has  been  favourably  received  in  Launceston  business  circles. 

A  proposal  by  a  company  to  provide  electricity  works  for  Drans- 
■wiek  and  Coburg  (^"ictoria),  and  also  electric  tramways  for  Coburg, 
has  been  approved  by  Coburg  Council. 

The  report  of  the  directors  of  the  Mount  Lyell  Mining  &  Railway 
Co.  (Tasmania)  states  tiiat  a  new  llgner  electric  winding  plant  had 
been  ordered,  a  third  electrically-driven  pump  had  been  added,  and 
an  electric  transmission  line  from  the  reduction  works  power  station 
to  the  North  Mount  Lyell  shaft  had  been  erected  to  supply  current 
to  the  llgner  winding  plant  and  for  driving  air  compressors  and 
pumps.  An  electric  air  drill  had  also  been  installed  at  the  com- 
pany's limestone  quarry. 

Beckenham.-  -The  Council  have  decided  to  give  a  bonus  to  the 
stokers  at  the  electricity  works  equal  to  £10  for  each  0"ld.  reduc- 
tion in  the  coal  costs  for  the  year. 

Bo'ness. — In  a  recent  report  to  the  Council,  the  contractors  and 
lessees  of  the  electricity  works  (the  National  Electric  Construction 
Co.)  stated  that  the  demand  for  electricity  had  been  growing  in  a 
satisfactory  manner,  each  year  showing  a  marked  advance. 

At  Dec.  31  last  the  applications  equalled  12,571  8  c.p.  lamps,  an  ad- 
vance of  3,535  during  the  year.  At  the  end  of  April  la.st  there  were 
applications  in  hand  for  1,300  additional  8  c.p.  lamps.  In  order  to 
cope  with  the  present  demands  upon  the  station,  the  companj'  jiroposed 
to  iiistal  a  350  li.r.  triple-expansion  condensing  engine  coupled  to  a 
300  kw.  (I.e.  generator,  and  other  machinery,  which  would  enable 
them  to  eflect  other  economies  in  the  present  running  of  the  plant. 
The  extensions  are  estimated  to  cost  over  £6,000.  The  Council  h.ave 
agreed  to  proceed  with  the  extensions,  as  recommended,  subject  to 
sanction  to  borrow  being  obtained. 

Braunton  (Devon). — The  Council  are  considering  an  electric 
lighting  scheme  submitted  by  Mr.  A.  A.  .Tenkins. 

Bristol.  -  The  Royal  Edward  Dock,  which  was  formally  opened 
yesterday  by  II. M.  the  King,  is  equipped  witli  electric  cranes,  con- 
veying machinery,  \-c;.  The  electrical  energy  for  the  dock  is  sup- 
plied from  the  Corporation  electricity  works.  The  electrical  equip- 
ment has  cost  about  i;;!0,000.  There  are  electric  cranes  on  the 
roofs  of  the  two  transit  sheds  (each  TiOOft.  in  length),  and  there  are 
also  electric  cranes  and  electric  conveying  machinery  on  other  parts 
of  the  dock,  and  the  Co-operative  Wholesale  Society's  new  mill  now 
being  erected  on  the  dock  is  to  be  worked  by  electricity.  Below  the 
wharf  fronted  by  the  transit  sheds  is  an  underground  gallery  with 
grain- conveying  plant  communicating  with  a  huge  granary  behind 
the  dock.  This  granary  will  also  be  connected  with  the  wharf  by 
above-ground  plant  for  conveying  full  sacis  by  mechanical  means. 

Burnley. — The  Electricity  committee  have  been  authorised  to 
purchase  a  700  kw.  generating  set. 

China. — The  "  Indian  and  Eastern  Engineer  "  states  that  over 
2,003  telephones  have  been  installed  in  Peking,  and  extensions  are 
still  being  made. 

Coal  Smoke  Abatement  Society. — At  the  annual  meeting  on 
Friday  of  this  society  the  report  stated  that  several  recent  Parlia- 


mentary lulls,  especially  in  connection  with  electricity  supply,  had 
contained  clauses  which,  in  the  opinion  of  tlio  society,  were  inimical 
to  the  interests  of  the  public,  as  the  aim  of  the  promoters  was  to 
obtain  exemption  from  liability  for  nuisances  caused  by  the  emission 
of  smoke,  &c. 

During  the  past  year  complaints  wcre  made  to  or  by  the  Society  in 
regard  to  35  works,  anil  of  t  hese  20  were  electri(Mty  generating  ,-tatioiis 
maintained  and  worked  by  lueal  authorities.  The  dilliculty  of  denJing 
with  nuisances  with  regard  to  smiikc  was  increased  by  tlie  decision  of 
Mr.  tJurtis  Uennctt  on  thcsummon-^  of  the  ('hel..ie:i  rouiicil  .against  the 
lMKlergr<)und  l-ilcrl  rie  ll:iilw:i ys  { 'o  i»f  London  in  I'lumeet  ion  \v  it  h  their 
Lots-road  geneiatiiig  station.  If  I  he  decision  that  I  he  black ne.s.- of  the 
smoke  must  bo  .seientitically  eslablisbcd  were  generally  acted  upon 
there  could  be  no  doulit  that  the  movement  for  .smoke  abatement  would 
have  received  a  great  cheek.  The  Committee  w  ere  making  an  eflort  to 
induce  the  electricity,  gas,  and  smokeless  fuel  companies  to  comliine 
in  establishing  a  permanent  eshibition  of  apparatus,  methods  and  fuel 
for  the  abatement  of  smoke  from  dwelling  bouses  as  distinguished  from 
industrial  purposes.  Under  the  auspices  of  the  Society  ;i  scries  of 
lectures  for  the  education  of  stokers  had  been  instituted. 

[Our  readers  will  remember  that  the  House  of  Lords  Committee  which 
recently  considered  the  three  London  Electric  Supply  I'ills  inserted  in 
the  London  and  District  Electricity  Supply  Bill  a  clause  proposed  by 
H.M.  Commissioners  of  Works  which,  it  was  thought,  practically 
covered  the  Coal  Smoke  Abatement  Society's  requirements,  but  the 
Committee  was  not  disposed  to  insist  on  the  insertion  of  the  same 
clause  in  the  London  Electric  Supply  Bill  (promoted  by  existing 
London  Electricity  Supply  Companies),  although  it  was  suggested  that 
the  promoters  shoukl  confer  with  the  Commissioners  of  Works  and  try 
to  come  to  some  agreement.] 

Colchester. —  Last  week  the  Council  in  committee  reported  the 
receipt  of  replies  from  Messrs.  Mordey  &  Dawbarn  and  Messrs. 
Kennedy  &  Jenkin  that  they  would  be  prepared  to  advise  upon  the 
question  of  alleged  vibration  at  the  electricity  station  and  the  future 
development  of  the  undertaking  at  fees  of  50  and  100  guineas 
respectively,  plus  out-ofpocket  expenses.  It  was  resolved  to  ask 
Messrs.  Mordey  &  Dawbarn  to  furnish  a  report,  and  that  the  cjues- 
tion  of  engaging  the  services  of  Messrs.  Kennedy  &  Jenkin  remain 
in  abeyance. 

Croydon. — The  Corporation  is  to  invite  tenders  for  mechanical 
stokers  for  two  additional  boilers. 

Dewsbury. — The  salary  of  the  assistant  electrical  engineer  (Mr. 
W.  E.  Uogers)  has  been  increased  to  £l70  per  annum. 

Dover. — The  Council  have  obtained  sanction  to  a  loan  of  i£.3,774 
for  extensions  of  the  electricity  undertaking  and  i'1,000  for  free 
wiring. 

Ajiplication  is  to  be  made  for  sanction  to  a  further  loan  of  £1,009  for 
free  wiring. 

Eastbourne. — The  Motor  (h-nnibus  committee  re3eivei  an  o!l'dr 
to  supply  four  electric  'buses,  chassis  and  body  complete,  for  £778, 
and  to  purchase  the  Corporation's  four  old  typ3  petrol  'buses  for  jE.jOO. 

Should  the  Council  decide  not  to  purchase,  thecainpany  asked  for  a 
licence  to  run  four  electric  'buses  on  a  certain  route  in  the  town.  The 
company  also  asked  to  know  how  the  committee  would  eventually^ re- 
ceive a  proposition  for  the  company  to  take  over  the  motor  omnibus 
service  of  the  Corporation,  undertaking  to  convert  same  into  an  effi- 
cient electric  omnibus  service  within  a  stipulated  period,  the  proposi- 
tion to  contain  an  offer  of  cash  repayment  of  all  sums  spent  by  the 
Corporation  on  the  motor  "bus  undertaking  and  instituting  an  efficient 
electric  omnibus  service  throughout  the  town. 

The  committee  recommended  the  Council  on  Monday  not  to  enter- 
tain the  offer  of  supplying  and  purchasing  'buses,  and  that  the  ques- 
tion of  granting  a  licence  to  the  company  be  referred  to  the  Watch 
committee,  with  an  ex[)ression  of  opinion  that  the  Motor  Omnibus  com- 
mittee consider  the  public  necessities  are  already  fully  met.  With 
regard  to  the  oti'er  to  purchase  the  Eastbourne  service,  the  committee 
informed  the  company  that,  without  prejudice  to  the  Corporation, 
they  were  at  liberty  to  submit  any  projiosals  the.y  wished  to  make. 

The  report  was  ado|)ted. 

Edinburgh.— The  Electric  Lighting  committee  recommend  the 
Council  to  sanction  the  reduction  of  the  charge  for  electricity  for 
ordinary  lighting  by  td.  per  unit,  and  also  for  electricity  supplied 
during  restricted  hours,  and  to  motors  used  from  three  to  four  hours 
per  day  throughout  the  year. 

Electric  Lifts.— On  the  occasion  of  the  opening  of  the  new 
oflioes  of  the  National  Pension  Fund  for  Nurses  by  the  King  and 
Queen  on  Saturday  the  new  automatic  passenger  lift,  installed  by 
Messrs.  Archibald  Smith  &  Stevens,  was  used  by  their  Majesties. 

For  this  lift  no  attendant  is  re<iuired.  On  each  Hoor  served  is  an 
ordinary  button  push,  momentary  pressure  of  which  will  call  the  lift 
if  it  is  not  already  in  u.se  by  another  p.assenger.  When  the  lift  cage 
arrives  at  the  landing  the  door  may  be  unlocketl  and  opened  and  the 
cage  entered.  After  entering  the  cage,  the  lamling  door  must  be 
again  closed  and  locked  by  the  simple  movement  of  a  lever  ;  if  the 
door  is  not  locked  the  control  circuit  is  interrupted  and  the  cage 
cannot  be  moved.  In  the  cage  are  placed  a  number  of  button  pushes 
corresponding  to  the  number  of  floors  se^'ved.  Momentary  pressure  of 
any  button  will  send  the  cage  to  the  corresponding  tloor,  where  it  stops 
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and  the  door  may  be  opened  and  the  passenger  can  alight.  A  stop 
bntton  is  also  provided  to  stop  the  cage  if  a  wrong  button  has  been 
pressed.  When  the  lift  is  in  use  all  the  controlling  buttons  arc  dead, 
so  interference  with  the  passenger  using  the  lift  is  impossible.  Xo 
door  can  be  unlocked  or  opened  when  the  cage  is  not  standing  oppo- 
site that  particular  -ioor.  The  action  of  locking  a  door  simultaneousU' 
restores  the  electric  circuit. 

We  are  informed  that  Messrs.  Archibald  Smith  &  Stevens  have 
recently  erected  eight  lifts  worked  on  this  principle  at  the  new  offices 
of  the  '"'  Morning  Post."  Strand,  London. 

Electrical  Legislation  in  India.— "Indian Engineering"  states 
that  the  Government  of  India  are  considering  a  revision  of  the  Indian 
Electricity  Act,  and  as  this  will  entail  the  revision  of  the  rules  under 
the  existing  Electricity  Act,  a  Jraft  of  the  rules  has  been  prepared 
by  the  electrical  adviser  to  the  Government  of  India  (Mr.  J.  W. 
Meares)  for  consideration  by  a  technical  advisory  committee  which 
has  been  appointed  to  examine  the  revised  rules  and  to  report. 

This  committee  consists  of  :  Messsrs.  H.  W  C.  C'arnduff  (president), 
M.  (J.  Simpson  ielectrician,  Government  Telegraph  Dept. ),  W.  B. 
MacCabe  (chief  engineer,  Calcutta  Corporation),  W.  H.  Moore  (superin- 
tendent of  machinery,  Calcutta  Port  Trust),  G.  M.  Clark  (Calcutta 
Electric  Supply  Corpn.),  C.  C.  T.  Eastgate  (electrical  engineer.  Messrs. 
O-  Steel  &  Co. )  and  P>.  Mr.  .J.  Browne  (also  secretary).  The  local  Govern- 
ments and  Administrations  have  also  been  asked  to  nominate  a  local 
expert  to  whom  the  draft  of  the  revised  rules  could  be  sent  for  ex- 
amination and  suggestions,  and  to  also  advise  the  committee  with  re- 
ference to  local  conditions. 

Embezzlement. — At  the  Birmingham  Quarter  Sessions  on  Wed- 
nesday, Cecil  Frank  Guy,  28,  secretary,  pleaded  guilty  to  embezzling 
sums  of  £12,  £i.  8s.  and  £1.  5s..  received  by  him  for  and  on  behalf 
of  his  employers,  the  British  Prometheus  Co.  A  sentence  of  12 
months'  hard  labour  was  passed. 

Hampstead  (London).— The  Council  have  decided  to  fix  Berry 
series  gear  in  all  their  sub-stations,  and  also  to  purchase  a  number 
of  new  transformers  at  an  estimated  cost  of  £688. 

An  arrangement  has  been  made  with  Isler  \-  Co.  to  endeavour  to 
obtain  an  increased  supply  of  water  from  the  artesian  well  at  the 
electricity  works. 

Heywood  (Lanes.). — The  Council  have  applied  for  sanction  to 
loans  of  £16,008  for  electricity  supply  and£4,01.5  for  tramways. 

Hove. — On  Thursday  last  week  Mr.  Sims  Williams  completed 
taking  evidence  into  the  Council's  application  for  a  reduction  in  the 
price  of  electricity  supplied  by  the  Hove  Electric  Lighting  Co. 

Col.  Cromi'TON  (whose  evidence  in  chief  we  gave  last  week)  supple- 
mented his  figures  to  show  that  on  a  7  i^er  cent.  <lividend  basis  the 
cost  of  electricity,  including  provision  of  a  redemption  fund,  &c., worked 
out  at565d.  per  unit,  while  on  a  10  per  cent,  basis  it  would  be  6-41d. 
In  cross  examination  he  .^aid  that,  owing  to  the  introduction  of  new 
lamps,  he  did  not  at  present  see  much  chance  of  keeping  the  dividends 
up,  unless  there  were  some  new  method  of  charging.  The  new  lamp 
was  such  a  serious  question  that  it  might  spell  ruin  to  some  companies, 
but  he  did  not  think  it  would  to  the  Hove  Comp,any.  The  basements 
in  Hove  w-ere  so  well  lighted  that  there  was  little  need  for  the  use  of 
electriclight  during  the  daytime.  That  affected  the  load  factor,  and  was 
a  reason  why  Hove  should  charge  a  higher  price  than  other  towns.  In 
a  great  many  houses  50  per  cent,  of  the  electric  light  bill  was  for 
lamps  used  in  the  hall,  staircase,  basement  and  dark  places — what 
were  termed  "  long  hour  "  lamps. 

Mr.  C.  B.  Smith,  the  company's  resident  engineer  since  it  started 
in  1892,  put  in  a  schedule  dealing  with  the  company's  business 
and  a  table  of  com|)arison  with  other  South  Coast  towns.  By  far 
the  largest  item  in  the  works  cost  Avas  coal,  and  the  price  the  com- 
|iany  were  now  paying  was  an  increa.se  of  3s. Sd.a  ton  on  theaveiage, 
and  conijjaring  1907  with  19C6  represented  an  increase  of  £500  in  the 
cost  of  fuel.  The  comjiany's  present  flat  rate  charge  wa-s  5od.,  and 
about  80  per  cent,  of  the  consumers  paid  that.  The  company  had 
voluntarily  made  reductions  in  price  for  lighting  and  power  since 
1892,  when  they  had  a  flat  rate  of  8d.  with  rcOiates.  Ho  did  not  think 
there  Has  an  available  market  for  u.xed  plant  except  ,it  break-up 
prices  ;  and,  as  an  instance,  he  mentioned  that  in  May,  1907,  he  was 
offered  for  t'1,625  tlynauios  at  Brighton  whidi  cost  i'5,300,  and  had 
oidv  been  in  use  four  years.  Two  other  sets  which  ha<l  cost  £2,200 
oacli,  and  had  been  in  use  six  years,  were  also  offerc<l  him  by  Brighton 
for  £860  and  £800  rcsi)ectively.  He  did  not  buy.  l^ast  (piartci  there 
was  a  decrea-se  in  the  coni|jany'H  output  of  1,977  units  compared  with 
the  corresponding  (juarlcr  of  last  year,  owing  to  the  economy  of  the 
now  lamps.  He  gave  instances  where  there  wa.t  a  falling  oil  in  con- 
sumption of  60pcr<enl.  When  the  (-.'orporalion  made  their  rei|Ucst 
for  a  reduction  of  lj,il.  per  unit  ho  piopared  .i  table  demonstrating 
that  hail  the  company  made  the  rediii'tion  I  hey  would  in  1906  have 
only  had  a  balance  of  £3,605,  out  of  which  thiy  would  have  had  to 
provide  on  capital,  reserve,  and  renewals  and  rontingencios.  In  the 
course  of  the  next  few  years  witness  considered  that  alnrgc .sum  would 
lie  recpiirod  for  renewals  af  distinguished  from  maintenance  repairs. 

The  iNsrKnnii  then  adjourned  the  impiiry  l.o  a  date  to  be  fixed  for 
thi-  lie.'tl'ing  <»[  .^jieerlies  by  routlTt. 

International  Exhibitions.  In  accordance  with  the  reooni- 
mendalions  of  the  l>epnrt.inontal  Coniniittcc  on  Internutionnl  Exhi- 
bitions the  Hoard  of  Trade  propose  to  form  a  now  brand)  of  their 


Commercial  Department,  to  deal  with  matters  relating  to  the  par- 
ticipation of  this  country  in  future  international  exhibitions  and  to 
superintend  the  organisation  of  Hritish  exhibits.  &c.  The  President 
of  the  Board  has  appointed  Mr.  U.  F.  Wintour,  at  present  secretary  of 
of  the  advisory  Committee  on  Commercial  Intelligence,  to  be  officer 
in  charge  of  the  exhibitions  branch. 

Kendal. — Application  has  been  made  for  sanction  to  a  loan  of 
£10,000  for  the  erection  of  new  electricity  works  and  a  refuse 
destructor. 

Leyton. — Meter  rents  are  to  be  reduced  from  Is.  Ci.  to  Is.  per 
quarter.  The  CouneO  do  not  consider  the  demand  is  sufficient  to 
justify  the  expense  which  would  be  incurred  in  organising  and 
maintaining  a  motor-hiring  department,  more  especially  as  motor 
manufactuters  are  now  prepared  to  supply  motors  on  hire  purchase 
terms. 

Light  Railways. — York  Corporation  Light  Railways  Order  has 
been  submitted  to  the  Board  of  Trade  for  confirmation.  Objections 
by  July  16. 

Llandudno. — On  Monday  the  Council  were  summoned  for  allow- 
ing black  smoke  to  be  emitted  from  the  electricity  works  chimney, 
the  complainant  being  a  councillor,  Mr.  Bone.  An  order  to  abate 
the  nuisance  was  made.  It  was  explained  that  the  boilers  had  been 
overworked  to  provide  current  for  the  electric  tramways,  but  that 
more  plant  is  to  be  provided. 

London  County  Council.— On  Tuesday  it  was  agreed  to  lend 
i£3,462  to  Islington  and  £22,180  to  Poplar  for  electric  lighting. 

Tramirayx  in  Wand^^uortli. — The  Highways  committee  brought  up 
their  adjourned  report  recommending  the  expenditure  of  £32,110  on 
the  electrification  of  the  Xine  Elms-lane  to  East  Hill,  Wandsworth, 
tramways — Agreed. 

A  report  of  the  Highways  committee  on  the  reconstruction  of  the 
tramways  from  Euston-road,  via  Camden-road  to  HoUoway-road,  the 
capital  estimate  being  £118,560,  was  adjourned. 

Provisional  Order  Revocation. — The  Board  of  Trade  have  re- 
voked the  Margam  Electric  Lighting  Order,  1898. 

South  Africa.— The  "  British  and  South  African  Export  Gazette  " 
states  that  in  spite  of  the  opinion  expressed  by  Mr.  W.  A.  Harper 
(consulting  engineer  to  W.  Beardmore  &  Co.)  that  the  gas  plant  for 
driving  the  .lohannesburg  electric  generating  plant  could  be  put  into 
efficient  working  order  the  Corporation  adhere  to  their  decision  to 
go  to  arbitration.  A  subsequent  protest  lodged  by  Mr.  Harper  has, 
however,  been  referred  to  a  special  committee  for  consideration. 

Mr.  J.  F.  I.  Thomas,  general  manager  of  .Johannesburg  Corpora- 
tion electricity  supply,  tramway  and  gas  undertakings,  has  resigned. 

East  London  Corporation  have  decided  to  erect  and  equip  a  new 
power  station  at  a  cost  of  ±35,000  and  tenders  for  the  plant  (esti- 
mated to  cost  £'20,185)  are  to  be  invited  immediately. 

Additions  to  the  plant  at  Krugersdorp  electricity  works  are  con- 
templated. 

Southwark  (London). — The  Council  are  spending  £250in  excess 
of  the  i;i,000  originally  allocated  for  free  wiring  of  consumers' 
premises. 

Stretford.-  The  Council  have  asked  the  Board  of  Trade  to 
sanction  a  loan  of  £11,350,  estimated  cost  of  carrying  out  a  part  of 
the  West  IManchester  Light  Railways  (New  Lines,  &c.)  Order,  1006. 

Timbridge  Wells.  -At  the  Council  meeting  last  week  the  Light- 
ing committee  reported  that  the  charge  for  public  arc  lamps  (in- 
cluding incandcscenls  attached  to  the  arc  lamp  postj)  was  to  be 
reduced  from  £21  to  j£18  per  annum,  and  that  it  was  proposed  to 
light  -tl-l  of  the  remaining  828  public  lamps  electrically  at  a  charge 
of  £3.  38.  per  annum. 

The  gas  company  was  aiikcd  if  it  was  prepared  to  light  the  i-enmining 
414  lamps  at  the  .same  charge,  but  replied  that  the  ]in>po."od  reiluction 
in  the  number  of  gas  lamps  and  the  upkeep  of  a  smaller  number  of 
lamps  in  oullving  and  isolated  ])ositions  would  necessitate  a  charge  of 
£3.  12s,  6d.  i)ei'  lamp,  but  it  wouM  light  the  existing  gas  lamps  on  a 
year's  contract  at  £2.  17s.  6d.  each,  or  on  a  contraclfor  thrco  or  more 
years  at  £2.  15s. 

The  committee  recommended  that  the  company's  offer  to  light  n 
mininiiun  of  414  lamps  at  £3.  12s.  6d.  each  for  12  months  from  1>cc.  24 
next  be  accepteil. 

Councillor  Un  Ksxaid  the  action  of  the  committee  towai-ds  the  com- 
pany had  bei'ii  unfair.  If  there  were  an  electric  main  in  a  roail  where 
light  was  i'eipiire<l  they  had  given  the  preference  to  electricity  e\en  at 
10s.  pel  lamp.'iliovo  the  gas  company's  charge.  At  3  guineas  a  lamp, 
.and  . I  reduction  of  £3  for  arc  lamps  they  woix"  going  to  supply  atn 
loss.  Ho  proposed  llinttho  gas  company's  offer  at  £2.  17s.  6d.  jier 
lamp  on  a  one  year's  contract,  bo  accept  erf. 

Cnuncillor  BiiiiWN  naid  it  was  stjilcil  liylho  engineor  (Mr.  Horooo 
L.  I'.  Hoot)  that  tlio  public  lighting  was  supplied  at  a  profit. 

('ourieillorTvi.ciiisaid  thelnad  faeliu-  -bowed  I  hat  lliceommitteci'OuM 
"iipply  the  si  net  li^htiny  consideralily  uudei  3  guineas  per  lamp.  By 
iniatiH  of  (he  sinking  fund  thoy  gradually  became  tlio  owners  of  their 
own  lamp  jKisH,  but  in  the  oofo  of  the  gas  lighting  they  would  etill 
belong  to  the  com|mn)'. 
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Aid.  RoBB  said  if  liiul  not  been  for  the  ai;it;ition  of  the  Lighting 
committee  they  would  never  have  got  tlie  gas  company  down  lielo« 
their  original  price  of  £3.  19s. 

The  Mavok  said  it  was  not  right  to  argue  that  the  electricity  under- 
taking and  the  gas  company  were  on  the  .sinie  footing.  The  time 
would  cii'ne  when  thej-  would  .still  further  lower  the  charges  for  elec- 
tric light. 

Twelve  members  voted  for  the  amendment  and  14  against,  and  the 
committee's  recommendation  w.as  then  adopted. 

Willesden.  The  Board  of  Trade  has  consented  to  the  Council 
altering  the  system  of  supply  from  direct  current  to  alternating 
current  in  part  of  the  area. 

Woolwich. — The  Council  will  apply  to  the  L.C.C.  for  sanction  to 
a  loan  of  i^.OlO  for  extensions  of  mains,  &c. 

Workhouse  Lighting  -  Edmonton  Guardians  have  decided,  on 
the  recommendation  of  Messrs.  May  &  Hawes,  to  enter  into  a  fife 
years'  contract  with  the  North  Metropolitan  Electric  Power  Supply 
Co.  for  supply  of  electrical  energy  for  the  new  infirmary  and 
nurses'  home,  as  well  as  for  the  existing  buildings,  at  2',d.  per  unit. 

Sports,  Outings,  &c.-  Croydon  Corporation  Tramways  Athletic 
Club  held  their  annual  sports  at  Brighton  on  Wednesday.  In  ad- 
dition to  numerous  club  events,  there  were  seven  open  races  and 
an  open  tug  of  war,  while  a  special  feature  was  a  cycle  parade  with 
riders  in  costume.  The  Thornton  Heath  Town  Band  was  also  an 
attraction.     Part  of  the  receipts  go  to  Croydon  General  Hospital. 

The  employes  of  Newport  (Mon.)  electricity  and  tramways  de- 
partment had  their  annual  outing  on  Saturday  last,  when  a  large 
party  travelled  to  Blackpool.  In  the  absence  of  the  borough 
electrical  engineer  (Mr.  H.  Collings  Bishop),  Jlr.  W.  L  Thain 
(station  superintendent)  took  the  chair  at  the  dinner.  The  outing 
secretary  (Mr.  G.  H.  Woodhall)  is  to  be  congratulated  on  the  success 
of  the  event. 


ELECTRICITY  SUPPLY  AND  TRAMWAY  ACCOUNTS. 


Brighton. — Last  week  the  Council  adopted  the  accounts  of  the 
electricity  department,  which  were  abstracted  in  our  issue  for  .Tune  26. 

The  Chairman  of  the  Lighting  committee  (Aid.  Garden)  congratu- 
lated the  Council  on  the  improved  condition  of  the  undertaking.  The 
loss  during  tlie  year  was  £3,600,  against  £10,000  in  1906-7,  and  this 
was  largely  caused  by  exceptional  circumstances — about  £1,390  in  lau- 
costs  and  £300  in  connection  with  Shoreham  Harbour.  The  remainder 
of  the  loss  was  caused  entirely  by  an  unfavourable  coal  contract.  They 
had  this  year  a  more  favourable  contract  whicli  would  benefit  them 
by  £2,000,  and  they  hoped  to  make  both  ends  meet,  and  next  year  to 
make  a  profit.  The  electricit\'  undertaking  had  never  come  on  the 
rates  yet,  and  he  did  not  think  it  ever  would.  They  had  materially 
reduced  the  Southwick  works  cost. — from  just  under  l}d.  to  IJd.,  and 
hoped  to  reduce  it  still  further. 

Colchester. — For  the  year  ended  March  31,  the  total  income  of 
the  electricity  department  was  £14,405.  143.  8d. 

Total  costs  were  £9,467.  9s.  8d.  (l-£4d.  per  unit,  against  l-54d.). 
Works  costs  were  £8,151  (l-41d.),  against  £6,593  (l-3d.).  Interest 
absorbed  £2,109.  8s.  4d.  and  repayment  of  loans  £2,850.  13s.  7d., 
leaving  a  deficit  of  £-21.  Ifis.  lid.,  'against  a  profit  of  £1,224.  The 
total  capital  expenditure  is  £76,923,  against  £71,277  in  1906-7.  The 
maximum  load  was  886  kw.,  against  852  kw.,  and  the  load  factor 
1775  per  cent.,  against  16-33  per  cent.  The  equivalent  of  47,370  8  c, p. 
lamps  is  connected  (against  42.376),  and  1,381,842  units  were  sold, 
against  1,218,637. 

Hove. — The  past  3'ear's  accounts  of  Hove  Corporation's  Aldring- 
ton  electricity  undertaking  (which  obtains  its  current  in  bulk  from 
Brighton  Corporation)  shows  that  the  capital  expenditure  is  £8,698, 
increase  £27 H. 

Income  was  £488.  Expenditure  was  £495.  Interest  required  £285 
and  sinking  fund  £214,  so  that  the  deficit  was  £503. 

Longton. —  I'or  the  year  ended  March  31  the  total  revenue  of  the 
electricity  department  was  j62,585. 

Expenses  were  £1,089,  leaving  gross  profit  £1,496.  After  paying 
interest  £819  and  sinking  fund  £6il7  there  was  a  net  profit  of  £20  on 
the  j'ear's  working.  2(31,584  units  were  generated,  an  inciease  of 
44,285,  and  the  total  units  sold  were  188,573,  against  126,242.  The 
average  price  iier  unit  for  motive  power  was  l-64d.,  and  for  lighting 
4-21(1. 

Oldham. — The  total  revenue  of  the  electricity  department  for 
the  year  ended  March  was  £40,01.'}.  lis.  5d.  and  the  expenses 
£20,425.  123.  8d.,  leaving  £19,589.  18s.  9d. 

Interest  and  sinking  funds  absorbed  £17,866.  4s.  Id  ,  leaving  a  net 
profit  of  £1,723.  14s.  8d.  Capital  expenditure  during  the  year  was 
£3,352.  5s.  7d.,  making  the  total  £284,431.  14s.  3d.  The  units  .sold 
(exclusive  of  traction)  were  1.382,648,  an  increase  of  22-58  per  cent., 
and  receipts  were  £15,120.  16s.  9d.,  increase  £1,218.  14s.  lOd.  The  units 
sold  for  traction  were  3,888,404  and  the  revenue  £24,302.  10s.  3d.,  in- 
crease £2,721.  Os.  8d.  The  equivalent  of  117,182  8  c.p.  lamps  is  con- 
nected, increase  23,524,  and  there  are  932  consumers,  increase  74. 


Rathmines. — For  the  year  ended  March  31  the  income  of  the 
electricity  department  was  £11,039.  83.  (id. 

Total  cxpcn.sL's  were  C5,295.  2s.  5d.,  leaving  £5,744.  6s.  Id.  to  meet 
interest  (£3,445.  4s.  Id.)  and  sinking  fund  (£2,356.  15s  7d.),  or  a  small 
deficit  of  £58  on  the  \ear.  685,467  units  were  sold  (339,806  to  private 
cnnsnnicrsand  343,661  for  puliliclighling).  The  total  maximum  supply 
demanded  w.-is  377  kw. 

St.  Pancras  (London).— At  the  meeting  of  the  Council  on  Wed- 
nesday, the  Electricity  committee  reported  tliat 

The  gross  income  for  the  year  ended  March  31  was  £77,602,  in- 
crease £3,430.  After  meeting  working  exijenscs,  interest  and  ro- 
p.ayment  of  loans,  the  net  profit  was  £9,454,  against  £6,495  in  1906-7, 
but  in  the  latter  period  law  costs  came  to  £3,585.  The  cretlit  balance 
of  £10,332  is  to  be  carried  forwiird  as  a  working  balance.  The  net 
balance  in  the  reserve  fund  w.as  £29,541,  Total  ca|)it.al  exi)cnditure 
is  £525,149. 

South  Shields. — The  annual  report  ot  the  boroug'i  electrical 
engineer  (Mr.  .1.  H.  Cawthra)  states  that  the  past  year's  revenue  was 
je25,(i07.  19s.  5d  ,  increase  £2,901.  14s.  7d.  on  1906  7. 

Expenditure  amounted  to  £l3,537.14s.  lOd.,  increase£4,139.  18s.  6d., 
leaving  gross  profit  £12,070.  4s.  7d.,  decrease  £1,232.  3s.  lid.  ^  After 
paving  interest  and  sinking  fund  charges  the  net  profit  -was 
£1,358. 15s.5d.  The  decrease  was  £1,785. 8s.  Id.  The  numberof  units 
sold  was  2,954,990,  increase  663.378.  Total  operating  costs  were  l-04d. 
per  unit,  an  increase  of  0-13d.  Mr.  Cawthra  recommends  that  the  whole 
of  the  available  balance,  after  deducting  one  small  item,  should  be 
placed  to  reserve,  bringing  this  to  £8,782.  6s.  8d.,  equivalent  to  5-5  per 
cent,  of  the  capital.  The  Electrical  Committee  have  endorsed  Sir. 
Cawthra's  views  and  recommend  the  Council  to  place  the  whole  of 
the  net  balance  to  reserve. 

Sunderland — The  annual  report  of  the  borough  electrical  engi- 
neer (Mr.  Alfred  S.  Blackman)  states  that  the  works  costs  for  the 
past  year  were  £21,066  Is.,  and  the  standing  costs  £14,15R.  16s.  8d,, 
total  £35,224.  17s.  8d.  Revenue  was  £58,2o2.  13s.  lid,,  leaving 
gross  profit  £-22,977.  KJs.  3d.  Sinking  fund  re(iuired  £12,749,,  in- 
terest £11,831,  and  after  providing  £306  for  special  purposes,  there 
was  a  deficit  of  £1,908.  4s.  6d.,  but  in  this  sum  is  included 
£1,144.  2s.  2d.  for  special  expenditure. 

The  report  and  accounts  were  presented  to  the  Council  on  Wednes- 
tlay,  and,  in  the  absence  of  the  chairman,  consideration  of  the  matter 
was  deferrefl  for  a  month. 

Swansea. — The  total  revenue  ot  the  electricity  department  for 
the  year  ended  March  was  £20,8-24. 

Total  costs  were  ,£10,573  and  gross  profit  ,£10,246,  or  7  par  cent,  on 
caijital  (£141,316).  After  paying  interest  £5,371  and  sinking  fund 
£3,580,  there  was  a  net  profit  on  the  year's  working  of  £1,231  (again-t 
£741).  The  maximum  load  was  1,007  kw.  for  ordinary  supply  and 
300  kw.  for  tr.action.  The  load  factor  was  18-8  percent.  There  are 
1,127  consumers,  representing  a  total  of  102,930  8  c, p.  connected 
(against  86,274  in  1907).  2,161,799  (1,909,856)  units  were  sold,  includ- 
ing 843,371  for  private  lighting,  610,592  for  power  and  heating,  215,091 
for  public  lighting  and  492,745  for  traction.  The  average  price  ob- 
tained was  2'24d.  (against  2-27d.)  per  unit.  Works  costs  were  0-88d. 
(0-86d,)  per  unit  sold  and  total  costs  l-17d.  (l-17d.). 

Warrington. — The  income  of  the  electricity  department  for  the 
year  ended  March  31  was  £17,234.  7s.  8d. 

Working  expenses  were  £9,701,  leaving  gross  profit  £7,533.  Interest 
absorbed  ,£2,730  and  sinking  fund  £2,802,  so  that  the  net  profit  was 
£2,214.  There  are  338  consumers,  and  the  equivalent  of  77  878  8  c.p. 
lamps  (excluding  tramw.ays)  is  connected,  against  64,7ll  8  c.p.  :  the 
number  of  units  sold  was  2,064,995,  against  1,839,912  ;  the  maximum 
lo.-ul  w!is  1,301  kw.,  against  1,239  kw.  Capital  ex|iended  is  £92,085, 
compared  with  £86,5'^2.  Works  costs  were  0-607(1.  per  unit,  against 
0-54ud.,  and  the  total  costs  0-809d.,  against  0-749d., 

In  his  report  the  borough  electrical  engineer  (Mr.  F.  L.  Mathias) 
expresses  regret  that  the  Electricity  committee  have  ab.-aidoned  their 
policy  of  completely  making  up  the  reserve  before  contributing  to  the 
rates.  £2,000  has  been  contributed  to  the  rates  from  this  j-ear's  profits, 
and  this,  added  to  £770,  the  amount  of  assessment  for  local  rates, 
makes  a  total  of  £2,770,  which  is  the  eijuivaleni  of  apiiroximately  a 
3d.  rate,  a  large  sum  for  a  comparatively  new  undertaking. 

Willesden. — For  the  year  ended  March  31  the  gross  profit  on  ihe 
electricity  undertaking  was  £8,198,  and  after  paying  interest  and 
sinking  fimd  the  net  profit  was  £725.  Taking  into  account  the  defi- 
ciency on  previous  years  the  net  profit  to  date  is  £18-2. 

Worcester. — On  Tuesday  the  accounts  of  the  electricity  depart- 
ment (brietly  abstracted  in  our  last  issue)  were  adopted  by  the 
Council. 

The  chairman  of  the  Electricity  committee  said  there  was  imly  a 
deficit  of  £439  on  the  undertaking  since  the  start.  The  capital  expen- 
diture now  stood  at  less  than  £100,000,  and  he  had  no  doubt  they 
coukl  easily  obtain  £120,000  for  the  undertaking. 

The  Council  have  referred  back  a  recommendation  of  the  c.jnimittce 
to  allow  the  use  of  the  electric  lamp  pillars  for  sujjporting  electrically 
lighted  signs  on  such  terms  as  the  committee  might  approve.  The 
committee  are  to  bring  u[)  a  report  showing  what  advertisements  it 
was  proposed  to  allow  and  the  price  to  be  charged. 
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IMPORTANT    NOTICE. 

-♦■     — 

Extra  Copies  of  "  The  Eleetpieian  "  Special  Mining:  Issue 
(July  10th,  1908),  will  be  obtainable,  afcer  day  of  issue, 
price  1  -  nett  (post  free  UK..  1/1;  abroad  l/6i.  After 
July  17th  the  price,  post  free  in  the  U.K.,  will  be  I  4. 


TRADE  NOTES  AND  NOTICES. 

"THE  ELECTRICIAN"  ELECTRICAL  TRADES' 
DIRECTORY  AND  HANDBOOK.— The  1908  Edition 
of  the  Big  Blue  Book,  price  15s  ,  or  post  free  in  the 
United  Kingdom,  15s.  gd.  The  new  and  enlarged  volume 
brings  a  great  mass  of  statistical  and  technical  data 
quite  up  to  date,  and  the  Directorial  Division  has  been 
thoroughly  revised  and  amplified. 

All  branches  of  Electrical  Engineering  and  Industry 
are  fully  treated,  and  Electro-Financial  matters  have 
received  every  attention  in  the  new  volume,  which  aggre- 
gates more  than  2,000  pages.  The  Directory  Division  is 
complete  and  thoroughly  accurate,  and  has  been  com- 
pletely revised.  All  mere  lists  of  members  of  Societies 
and  Institutions  (so  easily  and  cheaply  available)  are 
excluded,  as  quite  unreliable  for  Manufacturers'  and 
Dealers'  purposes.  The  full  set  of  valuable  Statistical 
and  Engineering  Tables,  &c.,  have  been  very  carefully 
revised  and  extended,  and  remodelled  into  handy  book 
form  ;  these  are  included  in  the  igo3  Blue  Book,  making 
it  the  most  complete  book  of  the  kind  ever  published 

TENDERS  INVITED. 

The  Governors  of  Canterbury  College,  Chrifstchnrch  (N  Z.)  invite 
tenders  for  supply  of  (a)  a  20  h.p.  experimental  Pelton  wlieel,  witli 
direct-driven  dynamo,  (6)  an  8§  h.p.  experimental  low-fall  turbine, 
and  ((■)  a  Venturi  water  meter.  Specifications  from  the  High  Com- 
missioner for  New  Zealand,  18,  Victoria-street,  Westminster,  S.W. 
Offers  to  the  Board  of  Governors,  Canterbury  College,  Christchurch 
(X.Z.),  by  noon  Sept.  24.     See  also  an  advertisement. 

London  County  Council  want  tenders  by  11  a.m.,  July  21,  for 
road  worli  and  platelaying  for  reconstruction  or  construction  for 
for  electric  traction  of  (1)  existing  tramways  from  Euston  to  Hollo- 
way,  (2)  and  from  Loughborough  .Junction  to  Norwood,  (3)  new 
tramway  from  Hammersmith  Broadway  to  Putney.  Speoi6cations, 
&c.,  from  tlie  Chief  Kngineer. 

I.ondoii  County  Council  also  require  tenders  Ijy  11  a.m.,  July  21, 
for  supply  of  SIX  electrically  propelled  stores  transport  vehicles. 
Forms  of  tender,  &c.,  from  the  County  Hall. 

St.  I'dncntH  (London)  Council  invite  tender.s  for  additions  to  tlii.ir 
low-tension  switchboard  at  King'sroad  generating  station.  Tenders 
to  the  town  clerk  (Mr.  C.  H.  F.  Barrett),  Town  Hall,  Piincras-road, 
N.W.,  by  noon  Monday,  July  13. 

Dublin  Lighli  g  committee  invite  tenders  for  supply  and  erection 
of  sub-station  switchboards,  transformers  and  accessories  Tenders 
to  the  Chairman  of  the  ijghting  committee,  y,  Cork-hill,  Dublin, 
by  noon  .hily  13. 

The  Jjigliting  committee  of  Jhtblin  Corporation  are  also  pre- 
pared to  receive  tenders  for  supply  and  erection  of  boiler  plant,  itc, 
at  Pigeon  House  generating  slatioD.  Tenders  to  the  Chairman  of 
the  Lighting  committee,  by  noon  July  lii. 

FeltiKloiCf  itnil  Il'<///(m  (Council  want  tenders  by  noon  .luiie  15  for 
overhead  lines  and  services.  Specifications  from  Mr.  K.  P.  Wilson, 
(Hi,  Victoria  street,  London,  S.W. 

Manrhrflcr  Tramways  committee  want  tenders  by  10  a.m.  .luly  1  \ 
for  supply  of  granite  setts.  Specifications  from  Mr.  J.  M.  M'I''Jroy, 
Piccadilly,  ManchoBtcr. 

liirminghuiii  Tramways  comiuittee  invite  tendorH  for  the  erec- 
tion of  a  tramway  depot.  Tenders  to  the  Chairman  by  noon  of 
July  20. 

h'ulhnm  (London)  Council  want  tenders  by  noon  July  l.'i  for 
supply  of  coal  to  the  electricity  works.  Particulars  from  Vir.  A.  .1. 
Kullor. 

Tenders  are  invited  by  Afrllmunir  City  Council  for  supply  of  (illO 
arc  lamp  glol)cs.   ('opies  of  spooification.  conditions  of  contract,  and 
form  of  tender  on  application  to  the  agents  for  the  citv  council,  Messrs. 
Mcllwraith.  McKacharn  &  Co.,  Proprietary,  Ltd.,  Billitor  square 
buildings,  London,  E.G.,  to  whom  tenders  by  noon  Monday  July  20. 


TENDERS  RECEIVED  AND  ACCEPTED. 

Belliss  &  Morcom  are  supplying  to  the  Electric  Lighting  &  Trac- 
tion Co.  of  Australia  two  7.50  liw.  Brush  c  c.  generators  coupled  to 
2,100  H.p.  Belliss  engines,  surface-condenser  plant  and  motor- 
driven  air  and  circulating  pumps. 

St.  Pancras  Electricity  and  Pu'olic  Lighting  committee  has  pro- 
visionally accepted  the  tender  of  .lolin  Spencer  Limited  for  pipework 
at  L'23o.  E.  Le  Bas  &  Co.'s  tender  was  £-297.  10s.  and  John  Fraser 
&  Son's  i486. 

Westminster  Baths  committee  have  accepted  the  tender  of  B3I- 
shaw  &  Co.  (at  £16.  ISi.)  for  additional  switches  for  the  Bucking- 
ham-road baths. 

Eattersea  (London)  Lighting  committee  have  placed  an  order  with 
Babcock  &  Wilcox  for  rearranging  the  boiler  house  steam  range  at 
the  electricity  worlds  at  £220. 

Canterbury  Council  have  accepted  the  tender  of  E.  J.  I'hilpot  & 
Son  at  i;40  for  electrical  work  for  six  months  and  ror  illuminations 
at  the  public  buildings  during  the  cricket  week. 

The  D.P.  Battery  Co.  have  secured  the  contract  for  doubling  the 
storage  bittery  ins'allation  of  the  Suffolk  Electricity  Co.  at  Wood- 
bridge. 

Tlie  contract  for  constructing  the  Portsmouth  and  Hayling  Island 
light  electric  railway  has  been  placed  with  Wm.  Kennedv  (Ltd.),  of 
Partiek. 

In  connection  with  the  Moscow  electric  tramway  scheme  it  is 
stated  that  contracts  have  been  secured  by  Dick,  Kerr  &  Co.  and 
the  Britisli  Insulated  &  Helsby  Cables  to  the  value  of  jE83,000. 

Felixstowe  Council  have  placed  an  order  with  the  D.P.  Battery  Co. 
for  a  storage  bat  ery  of  110  cells. 

AVillesden  Electricity  committee  have  accepted  tlie  tender  of  the 
Britisli  Westinghouse  Co.  for  converting  plant. 

York  Council  have  accepted  the  tender  of  Callander's  Cable  & 
Construction  Co.  for  cable  at  X'335. 

Foleshill  Council  have  accepted  the  tender  of  the  Electrical  Trad6s 
Supply  for  wiring  tlie  local  isolation  liospital  at  £243. 

Croydon  Corporation  have  accepted  the  tender  of  Babcoe'c  & 
Wilcox  for  supply  of  materials  for  alterations  to  feed  mains. 

Hornsej*  Education  committee  have  decided  to  accept  ths  tender 
of  F.  Cottrell  for  wiring  the  North  Hairingay  sclioolsat  JI'l79.2j.lOJ. 

Salford  Council  have  accepted  the  tender  of  W.  T.  Henley's  Co. 
for  single  rubber-covered  cable  for  a  year. 

Sussex  Electricity  Co.  have  accepted  the  tender  of  the  D.P.  Battery 
Co.  for  the  supply  and  erection  of  a  storage  batterj'  at  Criwley. 

Leyton  Council  have  accepted  the  tender  of  Venner  &  Co.  for  12 
months'  supply  of  electricity  meters. 

liurnley  Council  have  accepted  the  tender  of  Iviley  Limited  for  a 
cooling  tower  at  £123.  IO3. 

Malton  Council  have  accepted  the  tender  of  the  Northern  Coun- 
ties Electricity  Supply  Co.  for  public  lighting  at  £400  per  annum. 

St.  Austell  Council  have  accepted  the  tender  of  the  local  electric 
light  company  for  public  lighting. 

Puxton  Council  have  accepted  the  tender  of  Drake  &  Oorhain  for 
a  switchboard  for  the  destructor  works  at  £3i). 

For  wiring  the  extensions  to  Carlisle  infirmary  the  tender  of 
.1.  I!.  Meiklpjolm  has  been  accepted. 

The  British  Westingliouse  Co.  have  received  an  order  from 
Messrs.  Twcidales  i^  Sinalley,  Castleton,  Lanes.,  for  one  of  tlieir 
latest  type  tandem  vertical  gas  engines,  to  be  direct  coupled  to  a 
direct  current  generator  of  a  combined  capacity  of  .'iOO  kw.  when 
running  at  110  volts,  with  switchboard  complete,  lorming  an  exten- 
sion to  the  235  kw.  gas  engine  sets,  recently  put  into  operation. 

The  Postmaster-Genoral'ii  Department,  Perth,  Western  Australia. 
have  accepted  the  tenders  of  J.  M.  Ferguson  for  .Wll  fuses  and 
I'nbchaun  &  .fohnstone  fm-six  non-polar  relays  (£1.  Sn.  OJ.  each).* 

I  he  Postmaster-Oenerars  Department,  Melbourne,  have  accepted 
the  tender  of  the  Western  IHectric  Co.  for  20  miles  of  telephone 
cable  at  £  I'.IO  per  mile  and  1  ."lO.OOH  paper  sleeves  at  2s.  M .  per  1,000. 

Johannesburg  Corporation  have  placed  orders  with  the  .\  V..O. 
I'.lectrical  Co.  for  '200  electric  street  lamps;  with  the  Universal 
Electrical  Mfg.  Co.  for  1,2 JO  pairs  of  "  S  P."  cntouts,  1,'200  sealing 
cliainbers  and  60')  connectors,  and  witli  the  General  Klectric  C  >. 
for  .^OO  Osram  lamps. 

The  Postmaster  tioneral's  Dcpirtiiient,  llrisbani'.  <,'upensland, 
have  accepted  till"  t('nder.<  of  the  llritisli  Insulated  A-  I lolsby  Cables 
for  various  (iiiantities  of  lead-covered  cable  amounting  in  all  to  £98,1, 
the  Western  I':iectric  Co.  for  3,402  yd.<.  of  c.^ble  at  £  1'.."),  W.  T. 
llenloy's  I'o.  for  r),'280yds.  of  cable  at  £17lJ  pM-  mile,  and  C.  I'. 
llornays  for  2'20  yds  at  £74  per  mile. 

Electric  Transporters.  Kramos  Limited,  of  Uvlh.  have  secured 
a  repeat  order  from  Mo'srs.  S.  Pearson  \  Son.  Hull,  for  the  supply 
of  two  more  of  their  cab-controlled  mono-rail  electric  tranaportera 
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for  handling  cement  for  harbour  construction.  The  transporters 
will  travel  on  a  single  I  KirJer  along  the  sea  front  at  a  speed  of 
00  ft.  per  minute,  and  will  lift  :>  ton  loads  at  30  ft  per  niinu'o  and 
lighter  loads  of  10  cwt.  at  lOO  fc.  per  minute.  .Ml  the  motions  are 
controlled  bv  an  operator  who  travels  in  a  cab  provided  on  the 
transporter. 

BUSINESS  NOTICES 

The  Ebonestos  Mft;.  Co.  nolily  tliat,  owing  to  increased  demand 
for  their  moulded  Ivlioncstos  insulators,  tlicy  have  moved  their 
works  and  otiices  to  127,  Pomeroy  street.  Old  Kent-road,  London, 
S  E.,  where  they  have  doubled  accommodation,  enabling  them  to 
instal  a  new  set  of  high-pressure  hydraulic  presses  and  to  mike 
other  improvements  which  will  help  to  give  greater  efficiency  to 
their  material.  Telegraphic  address  remains  "  Ebonestos  London  ' 
and  the  telephone  number  is  ''  887  Deptford." 
•  Messrs.  G.  M.  Boddy  &  Co.  state  that,  for  the  better  delivery  of 
their  "  Metalik  "  lamp  and  for  the  convenience  of  customers  in 
London  and  the  South  of  England,  they  have  opened  a  branch  in 
London  at  1.'),  Gray's  Inn-road.  W.C.  Tlie  I^ondon  manager  is  Mr. 
E.  Slade  Templeton,  M.A.,  A.M.I.C.E.  (Telephone  4814  Holborn.) 

The  Electrical  Contractors'  Association  have  taken  larger  offices 
at  their  present  address,  20,  Bucklersburj',  E.C.  In  future  the  ottiees 
will  be  at  No.  582  (fourth  floor).  Telegraphic  address  and  telephone 
nmnber  remain  the  same. 


Sale  by  Auction. — Messrs.  Home  &  Co.,  s,  Delahay-street, 
Storey's-gate,  Westminster,  S.W.,  will  sell  by  public  auction  at  the 
fioyal  Arsenal,  Woolwich,  on  Tuesday,  July  21,  at  1 1  a.m.,  unser- 
viceable and  obsolete  stores, including  quantities  of  iron,  steel, brass, 
copper,  gnnmetal,  mixed  metals,  lead,  zinc,  aluminium,  phosphor 
bronze,  &c.,  electric  cable,  telegraph  instruments,  lamps  (electric 
ship  signalling,  &3.),  machinery,  lathes,  cut-outs  and  contact  keys, 
&c.  May  be  viewed  at  the  Koyal  Arsenal,  Woolwich,  on  the 
Friday  and  Monday  previous  to  and  on  morning  of  sale.  Cata- 
logues at  the  War  Office,  Whitehall  ;  Ordnance  Office,  Tower;  and 
Ordnance  Office,  lioyal  A'-senal,  Woolwich.  Further  particulars  are 
given  in  an  advertisement. 

For  Sale  by  Private  Treaty.— Messrs.  Wheatley  Ivirk,  Price  & 
Co  have  for  sale  by  private  treaty  valu:ible  freehold  works  at 
Uagenham,  Essex,  formerly  in  1  he  occupation  of  the  Morris  Aiming 
Tube  &  Ammunition  C).  (Ltd.).  and  distant  about  ^  mile  from 
Dagenham  station  of  tbe  L.T.  &  S.  Kailway,  about  11  miles  from  the 
city  of  London,  and  with  ample  space  for  extensions.  Particulars 
of  the  e]uipment  of  the  works  include  up-to-date  electric  lighting 
and  power  plant,  telephone  installation  throughout,  heating  appa- 
ratus, and,  in  fact,  everything  necessary  to  enable  the  purchaser  to 
start  work  immediately  on  acquisition.  Plans  and  particulars  can 
be  obtained  from  Messrs.  Wheatley  Kirk,  Price  &  Co.,  46,  Watling- 
street,  London,  E.C.  :  Albert-square,  Manchester ;  and  26,  CoUing- 
woodstreet,  Newcastle-on-Tyne. 

Factory  Sites  for  Sale.— Messrs.  W.  Brown  &  Co.  will  sell  by 
auction  at  the  (ieorge  Hotel,  Aylesbury,  on  July  29,  3^  acres  of  well 
placed  land  ad|Oining  the  siding  yard  of  the  joint  railway  station  of 
the  Great  Central,  Metropolitan  and' Great  AVestern  Railways  at 
Aylesbury,  Bucks  (40  miles  north  west  of  London),  with  a  good 
family  residence  and  a  frontage  to  t\yo  streets ;  also  four  lots  of 
building  land  close  to  the  joint  station,  suitable  for  works  or  business 
premises.  The  land  is  freehold  and  there  are  no  restrictions  as  to 
user.  Plans  and  particulars  from  the  auctioneers,  Tring,  Herts. 
(Tel.  11)  and  .\ylesbury,  Bucks  (Tel.  :!6).    See  also  an  advertisement. 

Patent  Development.  The  owners  of  patent  No.  15,801  of  1901, 
relating  to  holders  for  electric  incandescent  lamps,  are  desirous  of 
arranging  either  for  the  granting  of  licences  to  work  upon  royalty 
or  to  dispose  of  their  rights.  Particulars  from  Messrs.  Allison 
Bros.,  52,  Chancery-lane,  London,  W.C. 

The  proprietors  of  Furmidge's  English  patent  No.  25,72;)  of  1901 
for  "  Improvements  in  Automobile  Springs  "  are  desirous  of  selling 
the  pitent,  or  of  granting  licences  to  British  manufacturers.  Full 
information  from  Messrs.  W.  P.  Thompson  &  Co.,  chartered  patent 
agents,  (>,  Lord  street,  Liverpool.     See  an  advertisement. 

Partner  'Wanted. — X  partner  is  wanted  in  a  small  electrical 
manufacturing  business,  to  bring  in  at  least  £2,000  for  developing 
several  patents.     See  an  advertisement. 

CATALOGUES.  &c. 

"  Inafallnlion  Xtivx."-  The  June  issue  of  the  •'Installation 
News"  contains  some  useful  information  on  the  subjec".  of  lighting 
a  small  house,  while  a  general  article  ''Conduit  Wiring  Practice" 
is  continued. 

^rc  Worlis,  Chelmsford. — Messrs.  Crompton  Sc  Co.  send  us  a 
nooklet  which  contains  numerous  illustrations  of  their  shops  at 
Chelmsford,  and  also  of  typical  examples  of  their  principal  products 
in  the  shop  of  dvnamo  electric  machinery,  switchgear,  projectors, 
tramway  plant,  ic. 


SJiow  Card. — Makers  of  lamps  are  naturally  wedded  to  show 
card?.  Dealers,  contractors  and  others  find  these  the  most  suitable 
method  of  directing  attention  to  the  latest  types  of  lamps,  because 
they  can  be  conveniently  placed  in  windows  or  huTg  up  in  show- 
rooms. Siemens  J'.ros.  Dynamo  Works  are  issuing  an  attractive 
show  card,  a  reproduction  oF  which  we  give  herewith.     The  large 
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letters  stand  out  boldly  in  white  on  a  sepia  shaded  ground  and  the 
panelled  lettering  is  in  green  on  a  white  ground  with  white  border. 
Electrical  contractors  should  apply  early  for  this  card  to  avoid 
disappointment. 

Sfirliihi  Boiler.t. — The  Stirling  Boiler  Co.,  25,  Victoria-street, 
London,  S.W.,  send  us  a  tiny  brochure,  which  generally  directs 
attention  to  the  good  points  ot  the  Ssirling  boiler  as  a  steam  raising 
unit.  The  book  is  stamped  out  to  represent  an  outline  of  the  boiler 
itself. 

Sun  Fais. — The  Sun  Electrical  Co.,  Charing  Cross-road,  London, 
W.C,  have  issued  a  new  fan  list  which  includes  a  number  of  new 
types.  We  refer  interested  readers  to  the  company  for  a  copy  of 
thii  publication  and  also  to  the  last  issue  of  our  Industki.vl  Supple- 
ment in  which  we  give  some  details. 

Alexander  Wriijhi'ii  Spccialilica  — Two  publications  reach  us  from 
Alexander  Wright  &  Co.,  Westminster  Palace-gardeni,  London, 
S.W  ,  one  d:a1ing  with  theJSimmance-Abady  CO^,  recorder  and  the 
other  with  a  line  of  patent  tape  pressure  recorders  which  are  suitable 
for  use  in  boiler  houses,  engine  rooms,  ka.  Wo  understand  that 
copies  of  these  publications  w:ll  ba  forwardei  to  interested  engineers. 

Transformers. — The  British  Electric  Transformer  Co.  are  issuing 
a  four-paged  pamphlet  on  the  Berry  patent  auto-transformers  for 
use  with  metallic  filament  lamps.  Approximately  500,000  h.p.  of 
Berry  transformers  have  been  supplied  during  the  past  10  years  in 
gizea  up  to  1,500  h.p.  and  for  voltages  up  to  40,000. 

Telephones. — The  International  Electric  Co.,  55,  Redcro^s-street, 
E.C,  are  issuing  a  comprehensive  catalogue  of  telephone  and  bell 
material,  which  should  be  in  the  hands  ot  every  electrical  contractor 
and  wiring  electrician.  It  deals  fully  with  domestic  telephones  and 
bells  and  a  number  of  special  instruments  for  1  m-^  distance  working. 

Imports. — The  following  are  official  values  of  electrical  machinery, 
material,  and  apparatus  imported  into  this  country  [a)  during  June, 
1908.  and  [b)  during  the  current  .year  from  Jan.  1  to  June  30, 
with  the  increases  or  decreases  compared  with  the  corresponding 
periods  of  1907  :  — 

Electrical  machinery  (</)  i:42,l&9  (decrease  £6,195)  :  ('>i  f327,009 
(increase  £33,551):  telegraph  and  telephone  cables  f'l  i  £7,018  (de- 
crease £1,104),  ('.)  £64,511  (decrea.se  i85,563)  :  telej;raph  and  tele- 
phone apparatus  (a)  £11,176  (decrease  £12,648),  (/-)  i:99,627  (decrease 
£30,617)  ;  other  electrical  wn-esaiul  c-ahles,  rubber  insulated  («)  £5,799 
(increase  i2,2C6),  ,/-)  £39,251  (decrea.se  €5,751) ;  with  other  insulations 
(«l  £5,438  (decrease  £712),  (b)  £57,033  (increase  £16,138).  Tbe  follow- 
ing; were  not  separately  enumerated  last  vear  :  Cai'bons  ('/)  .i'12,788, 
('i)  i85,77l;  glo«-  lamps  («i  £21,787,  (/■)"  £124,222  :  arc  lamps  and 
electri  J  searchlights  (ft)  £280,  (//)  £1,813  ;  parts  of  arc  lamp.s  and  search- 
lights (other  than  carbonsi  ")  £3,659,  (h)  £25,914;  primary  and 
secondary  lotteries  (n)  £3,337,  ('-)  £24,618.  Total  of  electrical  goods 
and  apparatus,  other  than  macliiuerv  and  telegraph  and  tele|3hone 
wire  (f()  £80,476  (decrease  £4,804),  (/-)  £582,676  (decrease  £49,556). 

Exports. — The  exports  of  electrical  machinery,  material,  &c. 
(«)  during  June,  1908,  and  (5)  during  the  current  year  from 
Jan.  1  to  June  30,  and  the  increases  or  decreases  compared  with 
the  corresponding  periods  of  1907,  are  as  follows  :  — 

Electrical  machinery  ('()  £85,519  lincrease  £13,6921,  (/,)  £641,942 
(incre.a.se  £189,009) :  telegraph  and  telephone  cables  ial  £13,068  (de- 
crease £251,7631,  (li\  £237.259  (decrease  £316,911) :  tclegiaph  and  tele- 
phone apparatus  («)  £11,796  (decrease  £16,050),  (/.)  £79,9J2  (decrease 
£6,015)  ;  other  electrical  wires  and  cables,  rubber  insulated  c/)  £18,117 
(decrease  £1,577),  ('») £137,650 (increase  £4,460);  with  other  insulations 
(a)  £21,585  (increase  £2,544),  ('•)  £134,531  (increase  £20,878).      The 
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following  were  not  separately  enumerated  last  year  :  Carbons  {a) 
£678,  (ft)  £3,853 :  ^\o\v  lamps  (a)  £5,308,  ('»)  £24,781  :  arc  lamps  and 
seareliliglits  {ii)  £985  ('■)  £10.663:  parts  of  Jirc  liimps  and  searchlights 
(other  tlian  carbons)  \a)  £1,926,  (h)  £8,201  :  primary  and  secondarj' 
batteries  (a)  £9,521,  (//)  £51,909.  Total  of  electrical  eoods  and  appara'- 
tus,  other  than  machinery  and  telegjraph  and  telephone  wire  (a) 
£108,163  (decrease  £256,824-,  (In  £841.985  (decrease  £290,981). 

BANKRUPTCIES,  LIQUIDATIONS.  &c. 

Claims  against  the  Allan  Electrical  Synd.  (Ltd.)  (in  liquidation) 
are  to  be  sent  by  Aug.  4  to  Mr.  H.  G.  Ash,  8,  London  Wall-buildings, 
London,  E.C. 

Reed's  Electrical  Co.  (Ltd.)  is  being  wound  up  voluntarily.  Mr. 
I).  S.  Fripp,  90,  Cannon-street,  London,  E.G.,  is  liquidator. 

The  Chipping  Norton  Electric  Light  &  Power  Co.  (Ltd.)  is  beinq; 
wound  up  voluntarily.  Mr.  A.  Harlow,  8,  Maitland  Park-road, 
London,  N.W.,  is  liquidator. 

The  Buenos  Ayres  &  Belgrano  Electric  Tramways  Co.  (Ltd  )  is 
being  wound  up  voluntarily.  Mr.  J.  B.  Concanon,  28,  Austin- 
friars,  E.C  ,  and  Mr.  H.  S.  M.  Woodrow,  52,  Moorgate-street,  E.C, 
London,  are  liquidators. 


PATENT  RECORD. 


APPLICATIONS  FOR  PATENTS. 

Note. — The  unde^-mentioned  Applications  [except  those  marlced^)  are  no' 
open  to  public  impection  until  after  acceptance  oj  Complete  Specifications 
Those  marked  t  are  open  jor  inspection  12  months  after  the  date  attached 
to  them,  if  they  have  not  been  published  preriotisly  in  the  ordinary  course. 
Names  icifhin  parentheses  are  those  of  communicators  of  inventions.  When 
Complete  Specification  accompanies  application,  an  asterisk  is  affixed. 

February  25,  1908. 
4,181  Lassen.     Electric  niotor-car  with  single  steering-wheel.     (Date 

applied  for,  2/3/07.  )*t 
4,188  Lakemak.     Coupling  for  wires  or  cables. 
4.101   Flint.     Mechanical  tilting  .sand-gear  for  electrical  tramcars. 
4.1i)3  LvoN.     Controllers  for  electric  motors. 
4.212  Baggett.     Are  lamp.s. 

4.2I!>  VorN't;.     Antiseptic  attachment  for  mouthpieces  of  telephones. 
4.241)   Hradhurn.      Tcl<-|ihi)ne  apparatus.* 
4.2ri7    Miisrii.      Electrical    ignition    devices    fur    internal    combustion 

engines.     (.Ap]ilication    for    addition    to    No.    4137/08.     Date 

applied  for.  ()/ll/07.)*t 
4.2li7   Lehman'n.     .Motors. 
4.274  O'Kebnav.     Apparatus  for  compensating  friction  of  lirnshes  or 

other  parts  in  motor  meters  or  other  apparatus.     (Date  applied 

for.  l/3/07.)*t 
4.28fi  Tabdieu.     .Suspension  device  for  microphones.     (Date  applied 

for.  16/1 1/07.     Comprised  in  No.  25.448,  16/11/07.)* 

February  26,   1908. 

4,292  CuTTRlss.     Rectifiers  for  alternating  currents. 

4.297  .Jones.     Resistances. 

4.316  .Slati;r.     Trolley  heads. 

4.318  JlAr-DoNAi.D.     .Switch. 

4.32.")  Dearle.      Brake  mechanism  for  tramway  or  like  vehicles. 

4.348  Davis.     Conductors  for  use  with  installations  of  electric  light. 

(.■\pplicati(m  for  addition  ti>  12.711/(17.) 

4.349  MORIMIV.      Switches. 

4..3.")0  MoRi'iiY.      Locking  incandescent  lani|)s  in  their  holders. 

4.357  PosTANH.  .M.agneto  sparking  Jihigs  for  internal  combustion 
engines. 

4..'t61  .Mori  ().«  &  .Morris.  Transformers,  choking  coils  and  like  con- 
trivances. 

4,304  SvElNn.roRNSHiiN".  fieneration  of  electricity  on  railw.iy  trains, 
boats  and  the  like.* 

4.368  .SvKE.s.     Electrical  operation  or  control  of  railway  points.* 

4.372  Fei.ten  &  (Ji'iLi.EAi'ME  Laiim EVERWKRK E  A.O.  Regulation 
pressure  of  eleclrii-  niaihincs.      (I)ali'  applied  for.  27/2/(.)7.)*t 

4.3111  Cilll.o.  Electric  iihotoplione  for  pnidiic  tiiin  of  |iliotii|iliuno)jraplis 
or  use  as  a  telephone  transmiller  nUn  means  of  reprixineinp 
,      siiuiid  from  |iliolo^raphs  thus  oblaini'ii. 

February  27.   1!»0H. 
4.304   BoWK.s.      Revolving  table  to  carry  any  si/e  print in)j  fninic'  Im 

printiiif/  with  eleetrir'  an. 
4.410  (lliilis.      IViiiiucin^'  nii'Inllie  articles  and  combined   niclalhi    and 

non-mclidlic  jirtir-les  by  electro-deposition. 
4.421   Oiii.lNii.     TransMiiHsion  of  u  Horicx  of  eloetric  impiilseH  alonx  laiul 

lines  or  cables. 
4.42!l  Hamnav.     Thermo-elcitric  light  controller. 
4.4.32  Mamckinknfaiirik    Okblikon.     Single-phnsc   eomniutator   mn 

chines.     (Application  for  uddilinn  lo  2H.nttS/tU.     Date  Mp|)lied 

for.  !)/3/07.)*t 
4.433  Sip.MEv.M-StriiTKKRT    Wkrkk   IJ.m.ii.H.     .Starlinii    and    working: 

of  three. pliaxe  motors  from  a  single. phiiHe  suppiv-      (.\p|ilica 

tioti  for  addition  to  1.24.3/07.     Dale  applied  for.  28/6/07. )*t 
4.444  DowHiNd.     EleetrieHl  rndintors  * 


4.461  MiCHAUD  &  Delasson.  Manufacturing  filaments  for  illuminat- 
ing and  heating  purposes.     (Date  applied  for,  10/6/07.)*t 

4.464  .Siemens  Bros.  &  Co.  (.Siemens  cSfc  Halske  A.-CJ.,  Germany.) 
Manufacture  of  coils  of  large  section  for  electromagnetic 
apparatus.* 

4.472  Schneidau.     Electric  wall  plugs. 

4,475  .ScHULTZ.     Automatic  circuit-breakers. 

4,477  Dieppe  &  Knorr.     Switches. 

4.479  LiNDEMANN  &  Lindemann.     Rontgen  tubes  and  the  like. 

February  28.   1908. 
4.509  PiDD.     Guides  for  pulleys  of  trolley. 

4,550  Hill  &  Mann.     Electrically  igniting  gas  burners  or  lamps. 
4,560  Damasklnos.     Automatic  telegraph  instruments. 
4,568  Taylor  &  Broom.     Arc  lamps.* 

February  29.   1908. 
4,571   Fisher.     Automatically   protecting   human   life,    and   electrical 

machines  in  mines  and  the  like. 
4.589  AiTKEN.     Telephone  switchboard  cords. 
4.59t)  AlTKEN.     Telephone  instruments. 
4.597  Hope.     .Switches   and   fuses   for  starting   three-phase   electrical 

motors  and  the  like. 
4,602  Wehksen.     Discs  for  influence  or  static  induction  and  condenser 

machines.* 
4.608  iSiTER.     Holders  for  electric  lamps. 

4,617  MacivENZIE.     (Ford.   U.S.)     Electrical  igniting  apparatus.* 
4,621   Friedheim.     Manufacture  of  heat  interchangers  by  an  electro- 
lytic process.     (Date  applied  for.  4/3/07. )'t 
4,635  Ayles.     Electrically  operated  horns  and  trumpets. 
4,637  Wagner.     Electrically    driven    trackless   train.     (Date    applied 

for,  1 6/3/07.  )*t 
4.644  B.T.-H.  Co.     (G.E.  Co.,  U.S.)     Reduction  of  metallic  compounds 

and  furnaces  therefor. 
4.646  Pringle.     Brakes  for  tramways  and  railways.     (Application  for 

addition  to  15.943/06.) 

March  2,  1903. 
4,657  RrzicKA.     Electrical  resistances.* 
4,666  Winn.     Electric  current  leakage  indicator. 
4,668  Holman.     Arc  lamps. 

4,683  RincwAY,  RiuiavAV  &  Brint.     Terminal  connections. 
4,689  Upward.     Electric  clock  .systems. 
4,692  Siemens  Schcckektwerke  G.m  b.H.     Brush  holders.     (Date 

applied  for,  2  3  07.)*+ 
4,696  Ct'KTis,  Mackley  &  Adams  Mfo.  Co.     Electric  locking  and 

interlocking  indicating  push-button  switch  for  us3  with  push- 
button electric  lifts. 
4,717  RiiiiARiisoN.     Electric  signalling  apparatus  for  railways. 
4,739  liARni-.     (^rids  for  electrodes  of  .secondary  batteries. 
4,744  Friediikim.   Electrolytic  deposition  of  metal  on  hollow  articles. 

(Application   for  addition    to  7,563/07.      Date  applied  for, 

4  3  07.)'+ 
4,757  (JRAHAM.     Electric  bells.* 
4,760  Lake.     (Elektrische  Ciluhlampenfabrik  Watt.  Scharf,  Lioti  & 

Latzko,  Austria.)     Maiuifacture  of  a  conducting  connection 

for  use  in  incandescent  lamps.* 
4,762  Allgemeine  Elektricitats  Gksei.i.schaft.    Electrodes  for  arc 

l.amp.s.     (Date  applied  for,  l/3/07.)*t 

March  3,  19(D8. 
4,774  Ide.     Key  switch  lamp  holder. 

4,799  Crompton  k  Co.  &  Cro^ipton.     Controllers  for  electric  motors. 
4,819  RAWLtNiiS.     Fixings  for  electric  tittiitgs. 

4.843  .SiMiEi.LEB.     Apparatus  for  receiving  undamped  electric  oscil- 

lations.    (Date  applied  for,  4/3/07.)'t 

4.844  SiiiKi.LKK.     Apjiaratus  for  plotting  resonance  curves  for  deter- 

mining  the  damping  and  frequency  of  electn'^c  oscillations. 
(Date  applied  for,  4,3/07. )'t 

4,852  DoiNiKoKF.  Alternating  current  commutjitor  dynainoelccl  i  ic 
luachines.* 

4,867  B.T.-H.  Co.  &  Park.  Trac^k  brakes  for  traniw.iys  and  railways. 

4,867  Onk  Year  Ei.ia^TRir  Clociv  Co.,  Grindke  &  Lazauis.  Auto- 
matic electric  winding  devices  for  ilocks.  (Dale  applied  for, 
4/3;07.)n 

March  4,  1908. 

4.883  Batty  Ik  Battv.     Liquid  magiulic  compa.«.ses. 

4.884  Brown.     Electrical  block  sigiuilling  sy.stem  for  railways.    (A|<- 

)ilieation  for  addition  to,  10,687/07.) 

4,891  BaiiiiiT.  Elc.'tromagnolic  slides  and  shutters  for  thcatrj 
lightiu];. 

4,895  (Jiitiis.     Electro  deposition  of  inotals. 

4,909  BiTTERWoRTii  &  Veevkbs.    Swit^^hes  for  use  in  flash  signalling. 

4,922  Stkahn  &  T(U'iiam.     Elei'lrii'  l.-imps  and  their  ciicuit.s. 

4.932  TuK.rDK.  Automatically  tiring  guns  lui  ships  by  inciins  of 
elctrl  ricily. 

4.940  h'Vakaii  &  Auriennk  MKisi.iNuEU-MKszi.t-NYi.  ProoeHs  for 
pioilucing  positive  .storage  battery  plates. 

4.947  NooDT.  I'l'Mlucing  insulating  bodies.  (Dale  applied  for, 
164/07.)'+ 

4,950  ProTT.     Regulating  dynamo  electric  gencratflrs  and  niotms.* 

4.956  Pi.ANciniN.      Incaixtescent  bodies  for  electric  lamps. * 

4.9,57  Davy.     Enclosed  arc  Ininiis. 

4.962  Atkinson  *  ()ar.hii>e.     Electric  pontrollorit  or  Hwitohc!". 

4,964  SiKMKNs  Bros.  &  Co.  A  Fkkkkika.  Electrically  controlled  rail- 
way points  and  signals.* 
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Miuch  5,  1908, 
4,977  Junes.     Arc  lamps. 

4,987  Bakry  *  Fakrand.     Devices  for  indicating  and  recording  elec- 
tric currents. 
4,993  R.wviijFFE.     Brake.s  for  railway  and  tramway  vehicles. 
4,995  .'ones.     Resistances. 
5,004  Heather.     Electric  winding  engines. 

5.015  Harrison.    (Electric  Railway  Improvement  Co.,  U.S.)    Bond- 

ing rails.* 

5.016  H.vKRisoN.     (Electric  Railway  Improvement  Co.,  U.S.)    Appa- 

ratus for  bonding  rails.* 

5.017  H.vRRisoN.     (Electric  Railway  Improvement  Co.,  U.S.)     Elec- 

trodes for  electric  welding,  soldering  or  brazing.* 

5.025  MosER.     Covering  or  protecting  underground  electric  cables. 

5.026  ToMLiNs  li  Hii.i..     Disinfecting  device  for  mouthpieces  of  tele- 

phones. 

5,029  .Johnson  &  Puiixips  &  P.iterson.     Arc  lamps. 

5,040  Pi..VNtHON.     Metallic  filaments  for   electric  lamps.     (Date  ap- 
plied for,  9  11  07.)*t 

5,042  Beech.     Printing  and  sight  reading  telegraph  apparatus. 

5,054  Nealb  &  Powell.     Electric  clocks.* 

March  6, 1908. 

5,064  Rowlands.     Batteries. 

5,078  Greenwood      Electric  lamps  for  motor  cycles  and  the  like. 

5,080  AiTKEN.     Telephone  instruments.* 

5,089  .Savart  &  Graindoroe.      Electric  tremblers.     (Date  applied 
for,3i;i0/07.)'t 

5,097  Bristol.     Portable  accumulators. 

5,099  LiNDBERi;.  Linhberg  &  Lunpbero.     Switches.* 

5,137  Harrison  &  British  Insulated  &  Helsby  Cables.  Telegraph, 
telephone  circuits  and  the  like. 

March  7,  1908. 

5,158  Albion  Motor  Car  Co.  &  Murray.     Low-tension  electric  igni- 
tion apparatus.  * 

5,170  Philhi'S.     Electric  auto-musical  instruments. 

5,172  Chadburn's  (Ship)  Telegraph  Co.   &  Grant.     Ships'  "tell- 
tale ''  telegraphic  apparatus. 

5,176  Ist;LE.     Electric  cash  check  register. 

5,191  Belliss  &  MoRiuM,  .Juhe  &  Morcom.     Turbines.     (Date  ap- 
phed  for.     Comprised  in  application  11,580,  17/5/07.) 

5,199  Gray.     Cables. 

5,212  Jungner.     Electrodes.* 

5,214  JuNGNEK.     Depolarising  galvanic  batteries.* 

5,223  JuNGNER.     Galvanic  apparatus.* 

5,225  AlL(;emeine    ELEKTiticiT.iTS  Ges.     Electrodes  for  arc  lamps. 
(Date  applied  for,  5/7/07).  *t 


SPECIFICATIONS   PUBLISHED. 

1906  Specifications. 

19,178a  Bounevialle.  Electrical  signalling  apparatus  for  use  on 
and  with  railway  locomotive  engines  and  the  like.  (Date  ap- 
plied for,  28/3/07.) 

29,647  Merk.  Automatic  telephone  exchange  systems.  (Rights  not 
granted.) 

1907  Specifications. 

1,375  Park  &  Ma.son.     Electric  lighting  of  vehicles. 
2,383  Mitchell.     Electric  contact  make-and-break  devices. 
2,587  Ho\vard.     Arc  lamps. 

2,688  Albreiht.  Dynamo-electric  transmission  gear  for  motor  road 
vehicles.     (Date  applied  for,  1/2/06. ) 

4.709  Fessenden.     Signalling  by  electromagnetic  waves. 

4.710  Fessenden.  Transmission  of  energy  by  electromagnetic  waves. 
4,910  D.vssoMViLLE.     Electrolytic  apparatus  for  bleaching  and  scour- 
ing vegetable  and  animal  fibres  and  fabric. 

6,133  Leitner.     Compound-wound  electric  motors. 

5,170  Parsons.     Steam  turbine. 

5,187  Carbonnelle.      Electromechanical   distance   transmission  of 

half-tone  illustrations,  portraits  and  other  photographs,  &c. 
5^39  Leitnek.     Quick  acting  "  make  and  break  "  switches. 
5,402  Sr(  host.\\\  er.    Electric  traction  on  the  surface  contact  system. 
5,508  Lamme.     Alternating  current  motors  of  the  commutator  type. 

(Date  applied  for,  2,8/06. ) 
5,522  Hawlev  (Ltd.)&  Jones.     Electromagnetic  separator  drum  for 

grain  and  similar  conveyors. 
5,538  De  Febranti.    Turbine  blades. 

5,564  Mershon.     Concatenated  control  of  alternating  current  motors. 
5,564a  Mershon.      Concatenated    control    of    alternating    current 

motors.     (Date  applied  for,  7/3/07) 
5,630  Ward.     Switches  applicable  to  internal-combustion  engines. 
5,662  FvNN.     Alternate    current    motors    also  capable    of    use    as 

generators. 
5,671  B.T.-H.  Co.  &  Uopps.     Control  of  electric  vehicles. 
5,733  Golby.   (Soc.  Alsacienne  de  Constructions,  Mecaniques.)  High 

efficiency  alternating  current  polyphase  commutator  motor. 
5,741  B.T.-H.  Co.   (G.E.  Co.,  U.S.)   Commutating  poles  for  dynamo- 
electric  machines. 
5,749  Griffiths  &  Bedell.     Cable  for  electric  traction  on  the  stud 

contact  system. 
5,853  Skinacker  &  Plisnier.     Wireless  telephony. 
5,925  Triquet.     Primary  cell. 
6,006  BowDEN,    RoBiNSO.v"   &  J.\cKs.      Prepayment  mechanism   for 

meters. 
6,064  Brecknell,  Muhro,  &  Ro6SB$  (Ltd.)&'Mumko.  ^ow  trolleys 

or  collectors.  ■  -^i^  ■■-■■:. .!,.      r^i, ,■,,._,.  .     ■: 


6,083  Morris  &  Lister.     Electromagnets. 

6,224  Handcock,  Dykes  &   Smith.     Protective  fuses  for  electrical 

circuits. 
6,279  Kitsee.    Telegraphy. 

6,288  Mbtialfe.     Trembler  coils  and  contact  breakers. 
6,409  Sir  W.  G.  Arm.strong,  Wiiitwoktii  &  Co.  &  Honner.  Electric 

lighting  of  vehicles. 
6,417  ToRRENS.     Electrical  ignition  apparatus. 
6,649  B.T.-H.  Co.     (G.E.  Co.,  U.S.)     Compensated  dynamo-electric 

machines  of  the  commutator  type. 
6,847  JoiiNSON-LuNDELL  Electric  Traction  Co.  (Lundell.)  Dynamo- 
electric  machines. 
6,854  Schattner  &  Amberton.     Electro-magnetic  switches- 
6,906  Keith    &    TusoN.     Alternating    current    series    commutator 

motors. 
6,920  Fuller  &  Fuller.     Apparatus  for  magneto-electric  ignition. 
6,943  Davy.     Arc  lamps. 

6,992  NoTARiANNi.     Electric  railway  signalling  apparatus. 
7,181  B.T.-H.  Co.     (G.E  Co.,  U.S.)     Electric  motor  control  systems 

for  towing  and  the  like  systems. 
7,737  R.  Waygood  &  Co.  &  Bone.     Electric  lifts  or  hoists. 
7,933  Archibald.     Electric    transmission  of   power   from  a    prime 

mover  for  automobiles  and  other  purposes. 
8,151  Rawlings   &    Smith.     Adjustably    supporting    incandescent 

lamps,  and  shades  or  reflectors  therefor. 
8,764  B.T.-H.  Co.     (G.E.  Co.,  U.S.)    Controlling  devices  for  electric 

motors. 
8,881  Parsons.     Intercommunication  telephone  systems. 
9,010  Ritchie.     Telautographs. 

9,029  Borgnet.     Electrolytic  apparatus  and  galvanic  batteries. 
9,652  Watson.     Switches. 
9,683  Storer.     Voltage  regulators. 

9,962  B.T.-H.  Co.    (G.E.  Co.,  U.S.)     Electrically-operated  signals. 
10,091a  Sutcliffe.     Telegraph  apparatus.     (Date applied  tor,  1/5/07. ) 
10,152  Siemens  &  Halskb  A.-G.     Conversation  counters  in  telephone 

exchanges.     (Date  applied  for,  3/5,06.) 
10,440  Browne.     Microphones  for  telephones. 
11,166  Highfield.     Generating  high  tension  direct  currents. 
11,525  Kneen  &  King.     Tramway  conduit  points. 


COMPANIES'  MEETINGS  AND  REPORTS. 


CHILI  TELEFHONF.  CO.  (LTD.)— The  report  for  the  year  to  March  31 
states  that  the  aggregate  number  of  subscribers  at  all  centres  at  the 
end  of  the  year  was  7,666,  compared  with  7,115  at  the  beginning,  a 
gain  of  551.  Gross  revenue  in  Chili  from  all  sources  was  ftl,469,611, 
against  $1,169,488.  increase  $300,123.  Expenditure  in  Chili  was 
$744,121,  against  1648,549,  increase  $95,572.  Net  income  in  Chili  from 
all  sources  was  .'$725,489,  against  S520,958,  increase  1204,561.  The 
average  rate  of  exchange  for  the  year  was  ll'21d.,  compared  with 
14 -Old.  Converted  into  sterling  at  these  rates,  the  figures  for  1907-8 
were  £33,883,  against  £30,414.  The  liquid  a.ssets  and  liabilities  in 
Chili  on  March  31  were  valued  at  8ifd.  (the  current  rate  of  exchange), 
compared  with  12i^d.  in  1S07.  The  whole  of  the  outstanding  6  per 
cent,  debentures,  amounting  to  £12,000,  were  redeemed  on  Sejjt.  30 
last.  The  balance  to  credit  of  revenue  r.ccount,  including  £2,727 
from  previous  year,  is  £33,817,  of  which  £13,440  has  been  carried  to 
reserve.  An  interim  dividend  of  3s.  per  share  (tax  free)  has  been  |iaid, 
and  the  directors  now  recommend  a  final  dixidend  of  5s.  per  share 
(tax  free),  leaving  £2,777  to  be  carried  forward.  The  total  mileage  of 
lines  on  March  31  was  13,496  miles  275  yds.,  against  12,678  miles 
746  yds.  in  1907. 

ELECTRICAL  FOWER  STORAGE  CO.  iLTD.)  — The  report  of  the  direc- 
tors for  the  year  ended  May  31  last  states  that  the  profit  for  the  year, 
including  £786.  lis.  2d.  brought  forward,  is  £4,860.  14s.  9d.,  and  the 
directors  recommend  ))ayment  of  a  dividend  of  5  per  cent,  im  the 
ordinary  shares,  absorbing  £4,491.  8s.,  leaving  £369.  6s.  9d.  to  be 
carried  forward.  The  buildings,  plant,  tools,  &c.,  have  been  main- 
tained in  thorough  repair  and  condition  at  a  cost  of  £3,046.  9s.  6d., 
provided  out  of  revenue.  The  debentures,  amounting  to  £28,400, 
which  appeared  in  the  last  balance-sheet,  have  lieeii  redeemed,  and 
have  been  replaced  to  the  extent  of  £10,000  (part  of  an  authorised 
issue  of  £30,000),  thus  reducing  the  outstanding;  ricbentures  by  £18,400. 
Owing  to  the  fluctuations  in  the  price  of  lead  and  other  raw  materials, 
together  with  the  general  depression  in  trade,  the  volume  of  business 
has  somewhat  decreased  as  compared  with  the  previous  year. 

GREENWOOD  &  BATLE?  (LTD.)— The  chairman  iMr.  A.  Greenwood) 
stated  at  the  meeting  last  week  that  the  amount  of  work  turned  out 
had  considerably  increased,  and  although  prices  had  not  been  high, 
and  cost  of  materials  and  labour  had  been  fully  maintained,  if  not 
increased,  their  profits  were  almost  double  those  of  the  previous  year, 
and  they  were  enabled  to  make  an  increased  allowance  for  deprecia- 
tion, £6,000  compared  with  £4,000.  During  the  year  they  had  spent 
an  increased  sum  in  the  renewal  of  their  plant,  and  also  upon  main- 
tenance. There  was  undoubtedly  a  great  falling  off  in  the  engineering 
business  generally.  As  to  the  outlook  their  engineering  and  tool 
deuartments  (including  their  special  tool  branches)  were  slack.  The 
electrical  department  was  showing  some  falling  oft',  but  they  were 
fairly  well  employed.  The  textile  machinery  department  was  still 
well  employed,  but  there  v.-as  a  marked  falling  off  in  orders.  The 
business  outlook  was  discouraging,  but  they  anticipated  a  reduction 
in  cost  of  material. 
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JAMES  KEITH  &  BLACKMAN  (LTD.)— Tlie  report  for  the  year  to 
Murcli  31  iccuiiiiiienils  a  clivitleiu)  of  61  per  cent,  on  the  preference 
shares  for  the  year,  and  5  per  cent,  (tax  freel  on  the  ordinary  shares 
£1,000  is  to  be  written  off  patents  and  goodwill.  £1,854  to  extinguish 
expenditure  on  patterns  for  new  specialities,  and  to  carry  forward 
£3,066. 


NEW  COMPANIES,  MORTGAGES  AND  CHARGES. 


NEW  COMPANIES. 

BROWN-MACKENZIE  SIGNAL  CO.  (LTD.)  (3,335.;— Reg.  in  Dublin 
.July  3,  capital  £1,000  in  £1  shares,  to  acquire  certain  British  patents 
for  improvements  in  electric  signalling  on  railways,  and  also  any- 
patent  granted  in  any  olher  country  with  respect  to  same.  Private 
company.  First  directors,  G.  H.  Brown,  W.  R.  JIcMurray  and  H. 
Brown,  jun.     Reg.  oHiee,  1,  Marcus  Ward-street,  Belfast. 

CHIPPING  NORTON  &  DISTRICT  ELECTRIC  LIGHT  &  POWER  CO.  (LTD  ) 

(98,562;.— Keg.  June  29,  capital  £10,000  in  £5  shares  il,000  pre- 
ference) to  acquire  undertaking  and  assets  of  Chipping  Norton  Elec 
trie  Light  &  Power  Co.  (Ltd.)  and  to  carry  on  the  business  of  an  electric 
light  and  power  company  in  all  its  branches.  Reg.  office.  The  Po«er 
Station,  Chipping  Norton,  Oxon. 

A.  C.  COSSOR  (LTD.)  (98,65-2.1— Reg.  July  2,  capital  £3,500  in  £1 
shares,  ti>  take  over  the  business  of  a  scientificand  electrical  instrument 
maker,  manufacturer  of  incandescent  electric  lamps,  electrical  appara- 
tus, vacuum  tubes,  mercury  puraps,  McLeod  gauges.  X-ray  tubes  and 
apparatus  and  electro-medical  apparatus,  experimental  and  electrical 
glass  blower,  kc,  carried  on  by  A.  C.  Cossor.  Pi-ivate  company  with 
only  two  suljscribers.  First  directors,  A.  C.  Cossor  (chairman),  W.  B. 
Bullimore  (manager),  and  Mrs.  A.  Cossor.  Reg.  office  :  54,  Farringdon- 
road.  London.  E.C. 

ELECTRIC  TAXICAB  CO.  (LTD.)  (98,665.)— Reg.  July  3,  capital 
£300,000  in  £1  shares,  to  carry  on  in  London  and  elsewhere  the  busi- 
ness of  proprietors  of  motor  cabs,  cars,  carriages  and  vehicles  (particu- 
larly electriccabs),  garage  proprietors,  electriciaus.electrical  engineers, 
Ac.  First  directors,  Rt.  Hon.  Lord  Westbury,  Sir  David  S.  Gold- 
smid-.Stern-  Salmomous,  Bt.,  Sir  Bache  Cunard,  Bt.,  H.  Willmott, 
\V.  M.  llnlpli,  C.  L.  Samson  and  T.  G.  Chambers.  Reg  office,  Dashwood 
Housi,  New  Broad-street,  London,  EC. 

ERNEST  SCOTT  &  CO.  (LTD.)  (98,667.)^Reg.  Julv  3,  capital  £30,000 
in  .'-1  shares,  to  acquire  the  business  carried  on  as  Ernest  Style  &  Co., 
and  to  carry  on  the  business  of  mechanical  and  electrical  engineers, 
machinery  maiuifacturers,  &c.  First  directors,  E.  Scott  (chairman 
and  manager)  and  others  to  be  appointed  by  him  Reg.  by  Hillearys, 
5,  Fenchurrh  Buildings,  London,  E.C. 

HYDRO  ELECTaiCAL  GEAR  CO.  (LTD.)  (96.608.)— Reg.  June  30, 
capital  t6,000  in  5.000  partici)iating  cumulative  preferenc?  shares  of 
£1  eJich  and  2O.C0O  deferred  ordinary  shares  of  l.s.  each,  to  adopt  an 
agreement  w'ith  Col.  Boddam,  and  to  carry  on  the  business  of  lift 
manufacturers,  engineers,  builders  of  machinery  and  electrical  appa- 
ratus, &c.  First  directors,  Viscount  Molesworth,  C.  E.  Peczenik  and 
R.  P.  Hornby.     Reg.  office,  11,  Pancras-lane,  London,  E.C. 

RUGBY  LAMP  CO.  (LTD.)  (98,691.)— Reg.  July  4.  capital  £10.000  in 
il  shares,  to  adopt  an  agreement  with  B.  H.  C.  Fox  and  T.  Hunter, 
for  the  aci|Ui.sition  of  a  piece  of  freehold  land  in  Rugby,  and  to  carry 
on  the  business  of  manufacturers  of  and  dealers  in  arc,  incandescent 
and  other  electric  lamps,  lighting  appliances.  <Ve.  I'rivate  company 
with  three  subscribers. 

SYNDICATE  LAMP  CO.  .LTD.)  (98,588),—  Heg.  June 29,  capital  £2,000 
in  £1  shares,  to  adopt  an  agreement  with  the  Melallfadcnlampenwerk, 
Berlin  (C  ni  b  H.)and  to  carry  on  the  business  of  manulaeturers  of  and 
dealers  in  filament  or  otlier  lamps,  electricians,  engnicers,  suppliers 
of  electricity,  Ac.      Keg.  nflicc,  36,  .Spring-gardens,  Mancliester. 

MORTGAGES  AND  CHARGES. 

CAMPBELL  &  ISHERWOOD  (LTD.)— £400  5  per  cent,  debentures, 
ciratcfl  and  datt;rl  .Iiiim-  17.  19C8,  charged  on  company's  undertaking 
ami  property,  ]ire:<enl  and  future,  including  uncalleil  capital,  have  been 
rcgistereJ.     No  trustees. 


CITY   NOTES. 


MEMORANDA  (.luly  9).- Bank  rate  2^  por  cent,  (since  May  28,  1908) 
I'ricc  of  silvor,  24|,',(l.  per  oz.  CouhoIs  87j  87.V  for  money  'wid  87}  — 
87ji  account.  CohkoIh  Pay  Day,  Aug.  6  j  Stock  and  Sharew  Continua- 
tion DayH,  July  13  uihI  28  ;  Ticket  Days,  July  14  and  29  ;  Pay  Days, 
.fuly  16  and  30  ;  Mining  Share  carry-over  Day,  .lidv  10. 

Pkicks  ok  Mktai.s  (Lonflon).— Cr</>;)rr,  canli,  67)^— 58,'„  ;  three 
months,  58.1,-68}.  J.taU,  Engli.sh,  13i— 13i  ;  foreign,  12i— 13*.  Spelter, 
foreign,  18  -IB'.  Tin,  English,  122-123  ;  foreign,  cash,  131^-1321, 
three  monthH,  132J— 133L  Iron,  Cleveland,  codh,  51/1-51/4  ;  three 
months,  49/9-49/10.  

AMERICAN  TELEPHONE  &  TELEGRAPH  CO. -The  board  have  declared 

a  .lividcnd  of  2  pir  khI.  (oi  the  pa>t  quarter. 


BRUISE  ALUMINIUM  CO.  LTD.)— During  the  week  this  company 
invited  applications  foi- £700,000  5  per  cent,  mortgage  debenture  stock 
at  (lar. 

BRUSH  ILECTRICAL  ENGINEERING  CO.  iLTD.)— At  meetings  of  the 
shareholders  on  Tuesday,  resolutions  were  confirmed  converting  the 
present  shares  of  £1.  6s.  Bd.  into  £1  .shares. 

BUENOS  AYRES  NEW  TRAMWAYS  CO.  (LTD.  —The  .accounts  for  the 
13  inonl  hs  ti>  Mari.-h  31  show,  after  pro\  iding  for  interest,  &r;,  a  credit 
balance  of  £31,238.  From  this  has  been  deducted  the  debit  balance 
of  £29,806,  leaving  a  credit  balance  of  £1,433. 

CITYOFLONDON  ELECTRIC  LIGHTING  CO.  (LTD  ;— The  directors  have 
declared  the  following  dividends  on  account  of  the  distribution  for 
the  year  ending  Dec.  151,  1908.  Preference  shaies  :  6s.  per  .share  (,at 
the  full  rate  of  6  per  cent,  per  annum  for  the  half-year  ended  June  30). 
Ordinary  shares  :  6s.  per  share  (at  the  rate  of  5  per  cent,  per  annum 
for  the  half-year  ended  .June  30).  The  dividends  will  be  less  tax  and 
will  be  jjayable  on  and  after  Aug.  1 .  The  transfer  books  and  register 
of  members  will  be  closed  from  17th  to  31st  inst.  inclusive. 

COMPANIES  TO  BE  STRUCK  OFF  REGISTER.— The  following  will  be 
removed  from  the  Register  of  Joint  Stock  Companies  unless  cause  to 
the  contrary  is  shown  before  (Jet.  3:  Anti-Friction  Roller  Bearing 
Synd.,  Electrical  Appliances  Synd.,  Electrical  Productions,  Electro- 
Smelting  Co.,  Helios  Electrical  Construction  Co.,  Irish  Electric  Rail- 
ways Co.,  Miller  Signal  Synd.  for  India,  North-West  London  Electric 
Supply  Co.,  Querette  (Parent)  Co.,  Uddingston  District  Electric  Light- 
ing Co. 

CONSOLIDATED  ELECTRICAL  CO.  (LTD.) -A  dividend  of  3J  percent 
is  announced  on  the  ordinary  capital  for  the  year  ended  March  31,  the 
same  as  last  year. 

DOULTON  &  CO.  (LTD.)— The  directors  have  deci.led  in  future  to 
transmit  the  interim  and  final  dividends  on  the  five  per  cent,  preference 
shares  on  Sept.  30  and  March  31  respectively,  instead  of  June  30  and 
Dec.  31  as  heretofore.  They  propose  to  pay  on  Sept  30  next  a  further 
interim  dividend  for  three  months  of  the  "current  year  of  £1.  6s.  per 
cent.,  leaving  only  the  final  three  months'  divideml  to  Dec.  31,  1908, 
which  will  be  [xiyaljle  on  March  31.  1909. 

DUBLIN  UNITED  TRAMWAYSCO.  (LTD.)— Subject  to  audit  the  directors 
recommend  dividends  for  the  half-year  ended  June  30  at  the  rate  of 
6  per  cent,  per  annum  on  the  preference  shares,  and  6  per  cent,  per 
ainium  (tax  free)  on  the  ordinarv  shares,  and  arc  carrving  forward 
£6,494  l?s.  8d  ,  in  addition  to  £4;749.  8s.  4d.  unexi>ended  of  the  sum 
proviilril  last  halt-ye.u-  for  reconstruction  and  maintenance. 

ELECTRIC  TAXICAB  CO.  (LTD.)— During  the  week  this  company  has 
invited  subscriptions  for  the  whole  of  its  c.ipital  of  £3C0,000. 

GREAT  NORTHERN  TELEGRAPH  CO.— The  board  of  this  company 
have  declared  an  interim  di\  idenil  of  5s.  per  share  (les.s  tax)  for  the 
past  half-year. 

HASTINGS  &  DISTRICT  ELECTRIC  TRAMWAYS  CO  (LTD  )— The  direc- 
tors do  tint  feel  justitierl  in  making  .-my  payment  on  account  of  prefer- 
ence di\  ideriil. 

LA  CAPITAL  TRACTION  &  ELECTRIC  CO.  (LTD.— The  directors  have 
declared  a  di\  idend  of  3^  per  cent,  on  the  ordin.irv  shares  for  the  15 
months  lo  March  51. 

MARCONI  INTERNATIONAL  MARINE  COMMONICATION  (LTD.)— The 
•  FiT\aiuial  Times  '  state.?  that  the  bidancc-sheet  of  this  company  at 
.June  30,  1907,  shows  the  following  :  -  Debit :  Issued  cajntal,  £204,056  : 
<lebentures,  i20,C00  ;  creditors^  £23,269-total,  .t247,325.  Credit: 
Plant,  apparatus,  &c.,  £13,163  ;  office  furniture,  £1,093  :  consideration 
for  licence  and  rights,  £105,116  :  contract  witli  Lloyd's  Corporation, 
£977  :  sh.ire.s  in  associated  (-(nnpanics,  £23,715  :  delitor.s  .f4,397  :  cash, 
£34  ;  balance  of  expenditure  over  receipt''  from  incorporation  of  com- 
pany to  d.atc,  £98,831     tot.d,  £247,325. 

NORTH  MELBOURNE  ELECTRIC  TRAMWAYS  &  LIGHTING  CO.  (LTD. — 

The  aec-onnts  from  Oct.  11.  19C6.  to  Sept.  30.  1907.  .after  providing  for 
debrntine  inti-icsl.  sho«  a  debit  balance  of  £8,897. 

OKONITE  CO.  (LTD.)— The  directors  have  <leehired  an  interim  divi- 
dend at  tlif  late  of  8  per  cent.  lis.  por  .share',  le.ss  tax,  on  the  ordinarv 
>hare>  for  the  p.-ist  ()uarter. 

ROYCE  LIMITED.  -The  trading  i.rolit  for  the  year  onde<l  March  31 
M.is  £i,726.  After  providing  for  niterest,  for  debit  i£l, 873)  brought 
forward,  and  applying  £2,622  to  extinguish  the  arrears  on  the  debon- 

liiir  siiiliurj  fund.  £lb.-|  leni.ains  to  carry  forward. 

STOCK  EXCHANGE  NOTICES.- The  Stock  Exchange  committee  have 
appnnilcd  .luly  14  a  >peci.il  .vettling  day  in  and  have  griuited  a  <|Uo. 
tation  to  a  further  issue  of  £100,000  prefeiied  ordinary  slock  of  the 
linhsli  Cii/iiiiiliiii  I'lictrir  /{ni/iiiii/  < 'a.  (1,1(1.)  and  have  also  granted 
(piotations  to  scrip,  partly  paid,  for  ?1,325,C00  30  \eai  5  per  cent,  gold 
bonds  of  the  Knmiiii-liiiidii  /'«»■.  i  Co.  \l.lil.)  ;  i;4b0,000  44  (ler  cent. 
sterling  <lebentures  (in  lieu  of  scrip  now  ipioledi  of  the  Mimlniil  ShftI 
h'liilic'iit  i'u  and  a  further  i.isiic  of  10,000  £5  fully  paid  6  per  cent, 
eumulalive  preference  shares  of  the  /i'</ii;/i)oii  A'/nfrir  Truinnni/  ,(• 
Siipjili/  Co.  (UtI.).  The  committee  have  been  asked  to  allow  391,337 
.CI  fully  paid  ordinary  shares  of  the  M < I ropol ihin  EIrclric  Trniiinnya 
I  /.III.)  to  bo  quoted. 

TELEGRAPH  CONSTR^CTIO.-*  &  MAINTENANCE  00.  (LTD.) -An  interim 

iliMili  lid  lit  1^'s    per  share  has  bri-n  ilnlaird. 

UNITED  RIVER  PLATE  TELEPHONE  CO.  ^LTD.)-The  directors  recom- 
mend a  final  dividend  of  6  lier  cent,  on  the  ordinnry  shares,  making 
8  per  cent,  lor  the   vein  (la\  fri'cl 
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ELECTRICAL  COMPANIES'  SHARE  LIST. 


Line 


Weak 

ended. 


Juoe   26 
■Tuly       1 


Abeideen  OorporeUon July  I 

Alrdrle  "'~  "" 

Anglo*  Argentine 

Ayr  Corporation ». 

Bakor  St.  &  Waterloo  B7....        ..  -1 

Barnsloy J""*^  -*> 

Barrow  -6 

Balh  Klectrlo  Trama.  Ltd...    July  1 

Birkenhead  Corporation 6 

Binuingham  Oorporatlon...!       „  4 

Birmingham  &  Mid *  .Tuae  19 

Blackburn  Oorporatlon July  1 

BIackp;>ol  Corporation  1       ,,  ^ 

Blackpuol  and  Fleetwood ...       m  4 

Bolton  Corporation ^ 

Bombay     Juoe  U 

Bournemouth  Oorporatlon.    July  1 

Bradford  Corporation ,  4 

Brichton  Corporation    6 

Bristol  Trams  &  Carriage...        „  3 

Buenos  Ayres  >Se  Belgrano...        ,.  1 

Burnley  Corporation 4 

Burton  Corporation    o 

Bury  Corporation   June  -i 

Calcutta  Tramways  Oo July  4 

Cambornc-Bedrutb    

Cardiff  Corporation  

Oavehlli Juoe  26 

Central  London  Railway  ...    Juiy  4 

Charing  C,  Eutitou  &  H'stead        „  4 

Chatham  &  Diet.  Lt.Rys 2 

City  &  South  London  Kly ...  I      ,,  5 

City  of  Birmingham  June  26 


§ 


Ino. 

or  Deo. 

(a) 


AOOBiaATI 


No.  ofl 
I  weeke.i 


AjnoanL 


Colchester  Corporation 
Cork  Electric  Trams  Co.  ... 

Croydon  Corporation     

Devonpuit  &  Dist.  Trams... 

Dover  Corporation 

Dublin  &  Lucau  Railway... 

Dublin  United 

Dudley. Stourbridge    

Dunt^ee  (Corporation 

B&dt  Ham  Council 

Falkirk  and  District  

Gateshead  &  Dist.  Trams... 

Glasgow  Corporation 

Glossop 

Gravesend— Northfleet 

Great  Northern  &  City  Rly.. 
Gt.Northern,  Piccadilly, &c. 
Greenock  &  Port  Glapgow... 

Hartlepool  Tramways    

Haetings  Klec.  Trams  Co.... 

Hong  Kong  

Hudderstield  Corpn 

Uoll  Corporation 

Dford  District  Council  

Ilkeston  District  Council ... 

Ipswich  Corporation 

Isle  of  Thanet  Co 

Jarrow   

Keighley  Corporation    

Kidderminster  &  District... 
Kilmarnock  Corporation  ... 
Lanarkshire  Trams  Oo.    ... 

Lancashire  United 

Leamington 

Leeds  Corporation 

Leicester  Corporation    

Lincoln  Corporation  

Liverpool  Corporation  

Liverpool  Overhead  Kly.  ... 
•London  County  Council   ... 

London  United    

Lowestoft 

Maidstone  Corporation 

Kanchester  Oorporatlon  ... 

Mersey  Railway  

Uerthyr 

Metropolitan  Dist.  Railway 
Metropolitan  Biec.  Trams... 

taiddlLton 

Kelson  Corporation    , 

Newciistle-on-Tyne  Corp.  ... 

Newport  (Mon.)  

Northampton  Corporation . 
OMham,  Ashton  &  Hyde  ... 

Oldham  Corporation  

Perth  (N.B.)Corporation  ... 
PerihtW.A.)EIec.  Trams... 

Peterborough   

Portsmouth  Corporation  ... 

Potteries    

Botherham  Corporation   .. 

Rothesay  

^-alford  Corpn 

Sheeroess 

Sheffield  Corporation 

Btogaporo  Traraa  

South  Metropolitan   

Sooth  Staffs 

Southend  Corporation  

Soothport  Tramways 

Jta'jb<ig,.,[[y.i.:,cVc.,.U.Ud, 
Bunderland  Corporation  ... 
Sonderiand  and  District  ... 

owansea  Trams  

Swindon  Corporation    ..... 

XauDton    

Jynemouth  and  District".'.*.' 

^meaide  Trams  Oo„ 

WalWey  District  Council... 

^^IwlICorim 

WarriD^llon  Curpii 

"eat  flam  Corporation 

"Mton.Hupcr-Mare   

Woiverhampton  Co 

.wSl^lT'"""^'"^" 

>o«»AlreJWoollen  District. 


30 

July      2 

..        3 

June  26 


Jul; 

JuDe 

July 


June   26 
Jul;     4 

June  26 

July  4 

..  4 

June  26 

..  26 

July  2 

..  4 
J 

i 


Juno  26 


July  4 

Juue  30 

July  1 

June  26 

..  27 
July 


June 
July 
June 
July 


Jane 
J  uly 
June 

July 


June  26 

July  5 

"  -3 

June  26 

July  4 

June  26 

July  ■■ 

June  24 

July  6 

June  21 

July  i 
4 
26 


Jam 


July  1 
Juno  26 
July      4 

1 
June  26 
July  I 
Juno  2j 
..  26 
July  1 
..  4 
4 
2 
'■0 
24 
16 
I 


Juuu 


July 
June   36 
..      26 
July      5 
J — ^^--^.^..    June   26 

T  PiBt  >5!f.?"F*,5'*°?"  •■'•  '""'  the  correspooding  period  last  year, 
*""*"•    *  Partly  electrical.         -    »^  -       »  "^  •  —       '-  - 


1,697. 
231 

17,6iiS 

378 

2,1170 

17S 

274 

856 

1,219 

6,461 

761 

1,269 

1,831 

1,380 

8,693 

r37,671 

1,631 

6,11.16 

1,1118 

5,6111 

3,661 

1,420 

•286 

1,247 

R46,4oil 


7,0113 
3,31J0 

928 
3,1111 
2,709 

212 

we 

1,607 
651 

121 
6,632 

840 
1,292 

851 

237 
1,236 
18,716 

"231 

1,471 

5,250 

643 

272 

1,153 

$7,filj 

1,681 

2,406 

510 

118 

466 

'.•Ifi 

loO 

143 

135 

157 

1.152 

1,802 

197 

6,919 

2,314 

111 

11,120 

1,493 

37,393 

8,088 

228 

206 

16,433 

1,801 

£01 

9,153 

6  591 

409 

150 

5,233 

735 

499 

583 

2  03o 

164 

1,373 

127 

2,362 

1,669 

629 

3S0 

5,012 

(5 

S,7C6 

$3,iOO 

918 

858 

488 

322 

ses 

MS 

998 
150 
38 
6(l0 
729 

1,008 
5.S8 
401 

2,395 
1U9 
424 
868 
308 
108 

1,222 
942 


26 

1 
1,1,113 
26 
185 
23 
17 
18 
139 
405 
60 
?*>9 
422 
495 
+  399 
+  r8,727 


33 

404 

81 

418 

£"7 

68 

5 

95 

Bl,302 


69 

1,167 

720 

7 

161 

64 

6 

26 

127 

66 


-   281 

4 

+   116 

-  52 

6 

8 

+  1,510 

-  "  25 

-  277 
+   810 

112 

45 

+   116 

-  $208 
+   148 

71 


496 

40 

364 

151 

4 

167 

118 

6,797 

678 

2 

1,497 

78 

6 

821 

1,48,1 

49 

25 

1,423 

66 

39 

23 

113 

6 

70 

10 

290 

223 

30 

115 

322 

6 

H9 

$301 

131 

9 

47 

4 

102 


4 
70 
40 
153 
16 
32 
55 
29 
31 

S 
10 

7 
67 
34 


6 
35 
26 

7 

1 
25 
35 
26 

1 

14 

24 

14 

$13 

1 
14 
23 
13 
14 
14 
32 
2i 
14 
14 
111 

1 


§26 


S26 
II 
25 

Hi 
1 

25 

V 

14 

25 
5 

25 
1 
1 
26 
25 
1 
1 

13 

14 

114 

13 

14 

40 

25 

152 

35 

7 

26 

26 

25 

H 

1 

U 

26 

1 

tl3 

26 

40 

14 

11 

1 

25 

25 
■^5 

1113 
It 
14 

113 
35 
15 
8 

1127 
25 
14 
25 

§13 
25 
14 
25 

tl5 
1 
25 
25 
14 
25 

114 

35 
25 

25 
25 
27 
tl4 
27 
13 
13 
25 
25 
4 
25 
25 
it 
25 


6,626 

479,932 

2,287 

3,970 

4,367 

5,832 

17,810 

1,219 

87,878 

19,807 

16,578 

13,240 

1,380 

33,455 

Il83i,642 

21,821 

66,878 

12,176 

126,093 

98,675 

18,1110 

3,761 

15,677 

K16,460 


2,123 
7,003 
3,380 

18,889 
3,104 

69,806 

11,490 
20,161 
11,233 

3.033 
6,632 

30,024 
8,371 

12,465 

26,173 

89,467 

6,061 
1,471 
5,260 

12,762 
5,607 
1,153 

*7,t06 

21,217 

33  087 
6,242 
1,876 
6,366 

14,363 
2,606 
8,422 
2,634 
1,117 

33,387 

33,830 
3,848 

83,680 

2,344 

1,662 

272,452 

1,493 

434.967 

167,079 

6,602 

2,678 

209,747 

1,801 

6,228 

9,153 

135.7(5 
8,812 
1,992 

66,525 
9,491 
6,388 

14,855 

29,498 
1,054 

37,669 
2,926 

27,444 

45,691 
8,258 
2,928 

67,056 
1,327 

62,794 
S890 

19,08:1 

22,010 
6,227 
6,378 

10,953 

16,227 
32,539 

986 
4,683 
10,958 
12,316 
14.168 
5,059 
39,114 
1,837 
11,381 
3,790 
0,560 
2,482 
31,837 
22.691 


Inc.  or 
Dee,  (a) 

a. 

163 

(6 
51,697 


+ 
+ 
+ 
+ 
-f  Rl6 


18.'i 

262 

70 

1,3111 

139 
4,585 

1122 

9S8 
1,1183 

196 
1,876 
;,262 

(51 
1,131 

266 
l,.->(i2 
1,116 

795 

213 

1,619 

Kl,302 


242 
1.16'. 
7211 
621 
161 
343 

"   412 

293 

76 

220 
■2U 
1,056 
7311 
5S8 

188 
3,280 

739 
277 
810 
3,420 
1,105 
£08 

*2oe 

796 

261 

372 

41 

U 

314 

.=  53 

4111 

138 

69 

4.197 

2,029 

174 

1,736 

151 

64 

2,033 

118 

46,013 

4,213 

159 

10,735 
1,484 

821 

27,362 

280 

91 

3,433 

795 

388 

20 
hl9 

47 
869 

49 
414 
310 
196 

63 
670 
1 
236 
$301 
691 
218 
3J8 
331 

68 

1,1(14 
1,691 


2  LAST, 
S  DIVI- 

^  DISD 


9/0 
4/6 
6/0 

HZ 

3/6 

4{% 

6/6 

3/6 

4% 

2/6 

2/3 

*X 

2/3 

2/6 

HZ 

7/0 

6/0 

6% 


NAMB. 


ELECTRICITY  SUPPLY. 

Bonmpmniith  A  r.wilp  Elec.  Snp.  Ord.. 

Do.     4i  per  Tout,  f'lini.  Pref.   , 

Do.     6  ppr  Cent.  Cum.  Second  Pref.  ., 

t  Do.    4!  perCpnt.  Ueb.  Stock  (red.)  .. 

Bromley  (Kent)  KI.  hi.  &  Power  Shares 

Do.  Do.  1st  Debs. 

Promptnn  &  Kensington  Elec.  Sup.  Ord, 

Do,     7  per  Cent.  Pref. 

Central KIpc.  Snp.  Co.4r  Onar.Dh.Stock 
CharinpCroBs(W.End&City)El.Snp.Co. 

Do.     4i  per  Cent.  Pref.   

Do.     4  per  Cent.  Deb.  Stock  (red.) 

t  Do.    City  Undertaking  4*%  Cm.  Pref. 

Chelsea  Electric  Supply  Ord 

•fDu.     4i  per  Cent.  Deb.  Stock  (red.)  ... 
City  of  London  Electric  Lighting  Ord,., 

Do.    6  per  Cent.  Cum.  Pref.  

t  Do.    5  per  Cent.  Deb.  Stock  (red.) 


St.    410/   t  Do.     4*  per  Cent.  2nd  Deb.  Stock  (red. 

tl      _?;o    i     r, ._t:n~.„_1 -CI--     1)   T\     r\_-J 


_ 

261 

— 

1,361 

+ 

771 

+ 

1.3.0 

49 

_ 

1,731 

_ 

57 

_ 

218 

+ 

443 

f 

20 

+ 

3 

960 


t  Minus  3  days,     t  Miaus  3  days. 


§  Plus  3  days. 


6! 
6. 

10 1 
St. 
St. 

e 

5 

St. 

5 

6 

e 
t. 

St. 

St. 
3 

5 
St. 

6 

f 
St. 
St. 

too 

10 
100 

5 

6. 
1001 

11 
100: 
10 

5 
St. 

5 

6 
St. 

6 
St. 

6i 

1 

1 
St. 

6 

6 
St. 

f 

6 

St. 
1 

1 

St. 
St. 

II 

10 
St. 
10 

Iti 

St. 
St. 
St. 
St. 
St. 
101 
St. 
6 
100 
St. 
St. 
St. 
St. 
St. 
St. 

10 

10 

10 

10 

St. 

5 

St. 

10 

10 

St. 

6 

St. 

Ill 

St.  6/. 

10  .. 

U  6% 

Sr.  i/, 

10  6/0 

St.  4/. 

3t.  I  .. 

St.  .. 


>%  '  CounlTof  Durham  Elcc.  P.D.  Ord.. 

5^  '     Do.     6  per  Cent,  non  Cum.  Pref.  

6/0  I  County  of  Londou  Elec.  Supply  Ord.. 

6  0  :     Do.    6  per  Cent.  Cum.  Prof. 


4i%,t  Do 
4J%       Do, 
3/6 
2/6 

HZ 

4/6 
6/0 
6% 
iX 
4% 


4i% 

1/6 

3/0 

4% 

3/6 

2/3 

4J% 

34% 

HX 

4% 

iiZ 
s% 

6% 
4% 
3% 
4i% 

e/0 

4/6 
4% 
5/0 
3/6 
3J% 

4% 
4/0 
0/6 
6/81 
4i% 
2/6 
2/6 
44% 
6,0 
2/3 


Price 

Wed., 

July  8. 


4% 

0/6 
44% 
4i% 

i% 

4% 

i/fj 

5% 
44/. 

iZ 
iZ 

2% 

*z 

2/6 
4? 

HZ 

6X 
6% 
6% 
6% 
*■/. 
7/0 
6/0 

4/0 

42 

4/0 

44% 

9% 

6% 

44! 

4% 
f/0 


4J^  Del).  Stock  (red.) 

_  _.     Second  Deb.  Stock 

Folkestone  Electricity  Supply  Co.  Ord 

Do.    5  per  Cent.  Cum.  Pref. 

Do.    4J  1st  Deh.  Stock  (red) 

Hove  Electric  T,iphfinc  Ord 

Kensington  &  Kuightsliridge  Ord 

Do.     6  per  Cent.  1st  Pref. 

Do.    4  per  Cent.  Deb.  Stock  (red.) 

Kenainetn.  4  Kngtbg.  Co.  &  Notting  Hill 
Co.  (Joint  Station)  4%  Deb.  Stock  (red.) 

Kent  Elec.  Power  Co 

London  Electric  Supply  Ord 

Do.     6  per  Cent.  Pref. 

Do.    4  per  Cent.  Ist  Mort.  Deb 

Metropolitan  Electric  Sup.  Ord 

t  Do.     4 J  per  Cent.  Cum.  Pref   

t  Do.  44  per  Cent.  Deb.  Stock  1st  Mort 
+  Do.  84perCent.Mrt.Dob.  Stock(red.) 
t  M idland  Elec.  Corp.for  P.D. UtMort.Db. 

Newcastle  &  Dist.  Elec.  Ltg.  Ord 

t  Do.    4*  per  Cent.  Deb 

Newcastle  Elec.  Supply  Ord 

Do.    5  per  Cent,  non  Cum.  Pref. 

t  Do.    4  per  Cent.  Mort.  Deb.  red.  1907, 

Korthern  Counties  Elec.  Sup 

t  Do.    4*  per  Cent.  Deb 

tKotting  Hill  Electric  Ord 

Oxford  Electric  Ord 

Do.    4  per  Cent.  Deh.  Stock    

St.  James'  &  Pall  Mall  Elec.  Ord. 

Do.    7  per  Cent.  Pref.    

Do.    34  per  Cent.  Deb.  Stock  (red.)  ... 
Smithfield  Markets  Electric  Snp.  Ord... 

Do.    4  per  Cent.  Deb.  Stock 

South  I  ondon  Electric  Supply  Ord 

South  Metrop'n  Elec.  Lt.  4:  Power  Ord. 

Do.     7  per  Cent.  Cum.  Pref 

Do.     4J  Ist  Db.  Stk.  Bed 

Urban  Electric  Supply  Ord 

Do.     6  per  Cent.  Cum.  Pref.    

Do.    44  per  Cent.  1st  Mort.  Deb 

Westminster  Elec.  Sup.  Ord 

t  Do.     44  per  Cent.  Cum.  Pref.   

ELECTRIC  RAILWAYS,TRAMWAYS,JIC. 

Baker  St.  &  Waterloo  iX  Perp.  Db.  St. 

Bath  Elec.  Trams  Pref.  Ord 

+   Do.     5  per  Cent.  Cum.  Pref. 

Do.  44  Ist  Mort.  Deb.  Stock  (red.)  ... 
tB'hani  &  Midland  Trams  44  1st  Db.Stk. 

Bristol  Tramways  &  Carrjafie  Ord 

t  Do.    Cum.  Pref.  (fully  paid) 

t  Do.     4  per  Cent.  Debs 

British  Electric  Traction  Ord 

t  Do.     6  per  Cent.  Cum.  Pref. 

Do.     6  per  Cent.  Perpetual  Debs. 


90  ■ 
1 


-92 

-i 


84  -89 

91  -94 

lOi-U 

8  —84 

93  -98 

11 -li 

4J-4J 

91  -97 


Do.    44  per  Cent.  2nd  Deb.  Stock I     76  —78 


Do. 
Do. 
Oo. 
Do. 


1 
St  I 
St. 
St. 
St. 
St. 
St. 
St. 
St 


0/6 
44- 

*% 

nx 

3)% 
3»,-i 
34X 
34% 
3*X 


Central  London  Ordinary  Stock 

Do.     4  per  Cent.  Pref.  Slock    

Do.     Deferred  Stock    

Do.     4  per  Cent.  Debs 

♦  Charing  X.Euston&HmpsldPer.Db.Stk. 
City  of  Birmingham  Trams.  6%Cm. Pref 

Do.     4  per  Cent,  lat  Murt.  Debs 

City  &  South  London  Ely.  Con.  Ord.  ... 
Do.     6  per  Cent.  Ferp.  Pref.  (1891)    ... 

(1890) 

(190!) 

(1903)  

4  per  Cent,  Perpetual  Debs 

Dublin  United  Trams.  Ord  

Do.    6  per  Cent.  Pref. 

Gt.  Northern  &  CilyRly.  Pref.  Ord.  (4%) 
G.  Northern,  Piccadilly  &  Brompton  Ord. 

t   Do.  -  4  per  Cent.  Deb.  Stock 

Hastines  &  Dist.  Elec.  Trams.  0/.  Cm.  Pf 

Do.     "44  Db.  St 

t   Imperial  Tramways  Ord 

f  JDo.    6  per  Cent.  I'ref. 

tlDo.     4J  per  Cent.  Deljs 

I.of  Thanet  E.  T.  &  Lt.  6  per  Cent.  Pref. 

t   Do.    4  per  Cent.  Deb.  Stock 

Lanarkshire  Tramways  

tLancs.  Utd.  Trams  5  4  Prior  Lien  Db.  St. 

Liverpool  Overhead  Railway  Ord 

Do.    6  per  Cent.  Pref 

Do.    4  per  Cent.  Deb 

t  London  United  Trams,  bi  Cum.  Pref.  ... 
t  Do.    4  per  Cent,  lat  Mort.  Deb.  Stock 

Mersey  Con.  Ord.  Stock    

Do.    3  per  Cent.  Perp.  Pref.  

MetropulitHU  Elec.  Iramwaya  Del'.  

Do.    6  per  Cent.  Cum.  I'rcf.  

t    bo.     4J  per  Cent.  Deb.  Stock  

Metropolitan  Kailwuy  Cuubolidated  

Do.    Surplus  Lands  Stocks 

Do.     84  per  Ceut.  Preference 

Do.     34  perCeut.  "A"  Pielereuco  

Do.     34  per  Ceut.  Convertible  Pref. 

Do.    84  per  Cent.  Debenture  Stock 

F>o.    3i  per  Cent.  *' A  "  Ditto 


75  -78 
9)  -92 
66  -68 
1C3  —106 
80  -83 
4i-4i 
97  —loo 
33  -40 

113  -lie 

112  -116 
llO  -113 
104  —107 
iCO  -103 
12i-13J 
124 -13* 

i-n 

6j— 7 
88  -'JO 

3i-8J 
93  —96 
104-114 

94-10 

91  -92 

l-H 

66  —61 

9J-10J 
88  —91 

11 -li 

6J-6i 
86-88 

7  -8 
79  -84 

1  -3 

3  -B 


Katk  % 
TIBLD- 


1(  A-11 

ss-na 
xoa-u* 

ICO  —108 
41^-6 

94  —97 

7  -8 
6i-7} 

98  -101 
3S-4i 
4  -4S 

95  -98 
88-4J 
3  -34 

99  — lt-2 
9J-1C4 

12  —13 

122  —126 

100  —103 

2j— 3 

38- Ji 

7S-85 

105-105 

106  — 1(j8 

93  -101 
4S-61 
6  —64 

96  —99 
6  -64 

8  -9 

6  -a 

96  -9d 

07  -101 

88  -92 

44-5 

89  -92 
48 -6| 
4g-4s 

1C6  —109 

a  -89 

94  -97 
7i-8i 

94  -96 
Ei-5j 

95  —97 

93  —96 

12  -13 

6}-6i 

f5  -99 

7i-fi 

fJ-7J 
83  -83 

1-J 
70  -74 

28 -Si 
g-l, 

1  -IJ 
99  —102 

1  —2 

H-n 

87  —90 

n-H 
45-68 


£  s. 
6  7 
4  7 
6  11 
4  7 
6  10 
4  12    9 


6  11 
6  U 
4  12 
i     1 

3  19 

4  18 
6  8 
6  0 
4     7 


DIVIDXMS 
DUK. 


4  12  6 

4     1  P 

3  19  0 

4  12  6 

5  0  0 
4  14  9 
7  0  10 
4  14  1 
4     3  4 


Mar,  Bept, 
Fob,  Aug 
Feb,  Aug 
Jan.  -Inly 
April.  Oct 
May,  Nov 
March. . .. 
Mar,  Sept 
.(une,  Dec 
Feb,  Aug 
Feb,  Atig 
Jan,  July 
Jan,  July 
March  . . 
June,  Deo 
Feb,  Aug 
Jan,  July 
June,  Dec 
Jan,  July 
April,  Oct 
April,  Oct 
Feb,  Aug 
Mar,  Sept 
Jan,  July- 
May,  Nov 
April,  Oct 
Mar,  Sept 
Feb,  Aug 
April,  Oct 
Feb,  Aug 
Jan,  July 


April,  Oct 
Jan,  July 
Mar,  Sept 
Mar,  Sept 
Jan,  July 
April,  Oct 
I  Jan,  July 


KOSINEBa 
WBEK  10 
Juiv  8. 


High- 
est. 


9) 


Low- 
est. 


3A 


i-ik  I  I'ii 


4  16 

5  8 

6  12 
4  1 
6  18 
4  16 

4  2 

5  s' 

5  19 
4    0 

6  12 

4  8 
12  10 
10  12 

5  0 

5  14 
4     4 

4  7 
8    0 

6  14 

5  0 
4  17 

7  12 
4  14 
4  2 


6  16 

3  17 

4  7 
3     6 

3  15 

4  16 

5  6 


4 

5 

4 

4 

4 

4 

3 

4  10 

4 


4!J 


10} 

084 


u 

a 


se 


81       . 

I* 
91S    r. 


ij 

*;« 

964 
76 


9    0 


6  U 
6    9 

6  10 

8  0" 
4  10 
6  6 
4  16 


j'.j — -2 

■- 

14- ii 

6    3 

H 

9j  -98 

4  12 

0 

371- 38J 
08-70 

1     0 

0 

3  !J 

0 

86  —69 

:s  19 

» 

"C  —711 

4     8 

6 

73  -76 

4  12 

0 

91  —94 

3  14 

6 

89  -92 

3  16 

0 

June,  Dee 
.Tan,  July 
June,  Dec 
Feb,  Aug 
Jan,  Jul7 
Feb,  Aug 
Feb,  Aug 
Jan,  July 
Mar,  Aug 
Jan,  July 
March  .. 
March  ., 
Jan,  July 
Feb,  Aug 
Feb,  Aug 
Jan,  July 
Feb  .... 
Feb,  Aug 
April 

Feb,  Aug 
April,  Oct 
April,  Oct 
April,  Oct 
April,  Oct 
Mar,  Sept 
Jan,  July 

Jan,  July 

April 

Jan,  July 
April.  Oct 
Jan,  July 
Feb,  Aug 

Feb,  Aug 

June,  Dec 

Feb,  Aug 

April,  Oct 

May,  Nov 

Feb,  Aug 

Feb,  Aug 

Feb    ....      --, 

Jan.  July   '^Oii 

Jun,  July 

April,  Oct 

April,  Oct 

Feb,  Aug 

Feb,  Aug 

Feb,  Aug    1     -■ 

Feb,  Aug   !     •■         . 

Feb,  Aug   ,1053  1106 

May,  Mov  ,     -•    ]     . 

Feb,  Aug        ••        ., 

Feb,  Aug 

Feb,  Aug 

Feb,  Aug 

Jan,  July 

Mar,  Sept 

April,  Oct 

Mar,  Sept 

Mar,  Sept 

Jan,  July 

Mar,  Bept 

Jun,  July 

Feb,  Aug 

Jan,  July 

Feb,  Aug 

Feb,  Aug 

Jan,  July 

Jan,  July 

Jdu,  July 

Feb,  Aug. 

April.,  . 
Feb,  Aui; 
J  an,  July 
Feb,  Aug 
Feb,  Aug 
Feb.  Aug 
Feb,  Aug 
Feb,  Aug 
Jan,  July 
Jan,  July 


I     4,».| 

wj 

77 
76J 
9J 
6tJ 


104 


394  I  38i 


54 

89 


6S 


n .  i'i 


394 
69} 
884 
764 
734 

91 


371 
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EL.ECTIMC.AJL.    C03H*A.TVIES'    SH^^^JR-E    TL,TS^.— Continued. 


Last  I 
Vtn-\ 

dendI 


KAME. 


Price 
Wed,, 
July  8. 


Rate  % 
yiBLD. 

KB. 


Dividend 
Due. 


business 
1  Week  to 

1    .lULY  8. 


Last 
Dm- 


St. 
St. 
ft. 

St. 
St. 
St. 
St. 
St, 

e 
1 
1 

St. 

1'.  0/71 
St.'  4% 

n 

6% 
6 
6 


ELECTRIC  RAILWAYS  4  TRAMWAYS-  Co«*/«»erf. 

]\Ietro]>oIitan  District  Riiilnnv  OrtI '2  — 13 

..    I     Do.     Extension  Pref.  (."i  |xr  Cent.)   21—26 

3J%  j     Do.     AEfenled  Est.  Pief.  (Int.  Guar.  I>t 

Und.  Elec.  BIts.Co.  of  London,  Ltd.) 

3%      t  Do.     3  per  Cent."  Coii?oltd.  Rent-charge 

4^      f  Do.     4  per  Cent.  Midland  Bcnt-cbarpe 

13%  I     Do-    Gnar.  Slock  4  per  Cent 

6%      »  Do.     6  lier  Ccnl    Perp.  Deb.  Stock  

4%     t  Do.     4  per  Cent.  Ditto 

New  Gen.  Tract.  6  per  Cent.  Cum.Pref. 

0/9?     Potteries  Electric  Traction  Ord 

0/6    I     Do.     6  per  Cent.  Cum.  Pref.  

Hy.       Do.    4ii  per  Cent.  Deb.  Stock     

'  "'      S.  Met.  Elec.  Trams.  &  Ltg.  eZ  Cm.  Pref. 

t  Do.    4  per  Cent.  Deb.  Stock  

tSunderland  Diet.  Elee.TrmB.6?!lstMt.Db, 
Undereronnd  Elec.  Kys.  Co.  of  London ... 

Yorkshire  (W.B.)  Elec.  Trams.  Ord 

Do.    6  per  Ceet.  Cum.  Pref.    

\      o.     4i  per  Cent,  lat  Deb3 . 

ELECTRIC  IWANUFACTURINC,  &,c. 

Aron  Electricity  Meter  Ord 

Do.    6%  Cnro.  Pf.  lex  on  a/j  arrears)...  s-— Sl 

Babcock  &  Wilcox  Ord 3!i— 4,^ 

Do.    Pref. It,— IV5 

British  Insnlated  &  Helsby  Cables  Ord.  6  — ej 

Do.     6  per  Cent.  Pref. ,  6  — 6J 

I  Do.    4 J  per  Cent.  1st  Mort.  Deb.  (red.)  I  ICO  — lt3 

British  Thonisn-Houst'n  4}%  1st  Mt.Db.j  t3  -98 

British  MVstinghouse  6  percent.  Pref...  ,^. 

(Do.     4  per  Cent.  Mort.  Deb.  Stock 4a- 

Brush  Electrical  Engineering J 

Do.    6  per  Cent.  Pref.  non-Cum 

Do.     4i  per  Cent.  Perp.  Ist  Deb.  Stock 


1/4: 
i;  2/45 


6/0 
3/0 

HI 
i'x 


44   -48 
70—76 

S8  —102 

44  -49 

117  —122 

71  -76 

i-i 

1-4 

as 

93  -16 

5-1 
76  — ;9 
74  —79 
40  -44 

i-18 

8i-3g 

62  —85 


3  18 

3  11 

4  13 

5  5 

8    6' 

6  13 
4  14 
6  0 
6  1 
6  11 

11    8 


8  16 
7  14 
4  12 
4  7 
i  12 


8    8    0 


St.    4JX  i     Do.     4J  per  Cent.  Perp.  Ist  Deb.  Stock  70—76 

St.    4i5;   t  Do.     Perpetual  2nd  Deb.  Stock     63—68 

6  10/0  I  fallender's  Cable  Con.  Ord i  9^-105 

6    2/6    it  Do.    6  per  Cent.  Cum.  Pref.  |  6|-6} 

St.'  4J%   +  Bo.     4*  per  Cent.  1st  Mort  Debs,  (red.)  1C5  — 107 

- IJ-U 

101  —104 
lA-ll'8 

1-H 

i-i 

n-n 

18-12 

00  —93 

i-n 

89  —102 

76  •   79 
66  —87 


1    1/0     '  Caslner-Kellner  Alkali  Co, 
St.,  4J%       Do.     4i  per  Cent.  Ist  Mort.  Deb.  (red.). 

1   0/9J   tChadburn's  (Ship)  Teleeraph  Ord 

T  n;7i  !      jjp_     6  per  Cent.  Cum.  Pref.  

Consolidated  Electrical  Co 

Consolidated  Signal  Co 

Do.    6  per  Cent.  Cum.  Pref.  

•  Crompton  &  Co.  (Nob.  1  to  86,000)  

t  Do.    6  per  Cent.  Ist  Mort.  Debs,  (red.), 

Davis  &  Timniins 

Dick,  Kerr  i  Co.  Ord 

Do.     6  per  Cent.  Com.  Pref. 

I  Bo.    ti  per  Cent.  Deb.  Stock 


1 

0/7{ 

1 

o/t; 

1 

1/0 

1 

o/VA 

3 

3/0 

1(1( 

6"/ 

1 

vrn. 

6 

2/0 

6 

ti/74 

fit. 

HZ 

f 

2/6 

6 

4/2 

St, 

4X 

St. 

t>-/. 

6 

f 

St, 
i 

44X 

5 
St 

<"/ 

It 

fc/0 

Bt, 

n 

f 

Jt/0 

2,3 

Rt 

H'/. 

It 

lli/O 

101 

4/1 

1 

1 

o/Vi 

1 

urn 

Kt. 

<ix 

1 

6    .. 

12 

30/0 

1(0 

4X 

1 

S!/0 

1 

0/6 

St, 

bZ 

Ht, 

47. 

1(,( 

4«Z 

l(,i 

16|6 

h 

f/0 

t 

1/0 

t 

ilU 

100 

*X 

4-1 

63  -73 

}  -4 

lJ-)3 

61  -64 

-8 


4 

4 

6 

C8  — 110     4 


Edison  &  Swan  United  ("A"  Sh.)  (£3pd.) 

Do.    (£6  paid) 
I  Do.    4  per  Cent.  Mort.  Deb.  Stock  (rd.) 

Do.    6  per  Cent.  2nd  Deb.  Stock 

Edmundson's  Elec.  Corp.  Ord.    

Do.    6  per  Cent.  Cum.  Pref.  

Do.    44  per  cent.  Ist  Mort.  Deb.  (red.) 
Electiic  Construction  Co 

Do.    7  per  Cent.  Cum.  Pref.  

Do.  4  per  Cent.  Perp.  1st  Mort.  Debs. 
General  Electric  (1900)  5%  Cum.  Pret...  I 

Do.    4pcrCent.lrt  Mort.  Debs ,     87—60 

Henley's  Telegraph  Works  Ord |     104— UJ 

To.    4}  pi"' Cent.  Pref.   I      6-64 

Lo.    4J  per  Cent.  Itt  Mort.  Deb.  Stockl  106  —107 
India  Jiufber,  Guttapercha,  4c.,Wrk8.     If  4— 1*4 

Do.    4  per  Cent.  Debs,  (red.) 

National  Elce.  Ci.nbtiuction  Co 

Bichardsiiis,  West  garth  &.  Co.,  Ltd.  Ord. 

Do.    6  per  Cent.  Cum.  Pref. 

t  lo.  4J  per  Cent.  Perp.  Deb.  Stock  ... 
(implex  Conduits  Ord 

lo.    6  per  Cent.  Cum.  Pref 

lelegrapn  Construction  &  Maintenance 
I  Id.  4  per  Cent  Deb.  Bonds  (1909)  ... 
Vickers,  Sons  &  Maxim,  Ltd..  Ord 

Do.  fc  per  Cent.  non. Cum.  Preference 
6  iier  Cent.  nou-Cum.  Preferred  , 
4  per  Cent,  let  M<Tt.  Db.Bk.(red)  102  —104 
44  per  Cent.  2nd  Mort.  Deb.  (red.)  K4  —1(6 
OperCent.  trd  iMort.  Debs.  Fcrip  101  —103 
J.  O.  W  hite  Jt  Co.  6  per  Cent.  Cm.  Pref.  74-61 
Willaus  4  Bobinson  Ord 3—1* 

Do.    6  per  Cent.  Cum.  Pref. 84— OJ 

Do     4  per  Cent.  Ist  Mort.  Dcbf 72 —7» 

TELE6RAPHS. 

Amazon  Telegraph . 


6  0 

7  14 

7  1 
i  7 
4  4 
9  18 

4  6 

8  8 

5  6 

7  0 
4  12 

6  0 

8  1 

6  7 

7  li' 
4  16 

4  8 

5  0' 

6  ". 
S  16 


5     2     0 


digh- 

est. 

Feb 

Aug 

124 

i'eb 

Aug 

22 

Feb 

Aug 

Jan 

July 

74« 

Jan 

July 

Mar 

.Sept 

4bi 

6  6 
6  6 
4  9 
6  10 


i-l 
87  -to 


a 


Do. 
Do. 
Do. 
Do. 


3)  —38 

100  -102 

iii-ii; 

1  -14 

102  — ite 


7  2 
6  17 
6    0 


3  18 
8    6 

4  9 
4  14 
8  16 
4    6 


10    ..  

.00:6%    It  Do.     6  per  Cent.  Debs,  (red.) 

St.    16/0     Alifrlo- American 

Kt,  S0,0       Do.    Preferred   

fct.    IX        Do.     Deferred 

4Z     IComnjercial  Cable  4  per  Cent.  Deb.  Stk. 

''"      Cuba  Submarine  Orif 

10/0        Do.     Pieference  10  per  Cent 

2/"      DllectBpnnl^h  Ord 

f"'?       Do.    10  per  Cent.  Cum.  Pref.    

t  Do.    4>  per  Cent.  Del 

1!.., 


Bl. 

11 

K 

6 

6 

61 


44). 
4,0 


Direct  Dnitrd  Htaten  Cable 


lOOi  *i%  tDirrctWrallndiaCable4i3iBK.Db.(rd.) 

flt.'eO/O     F.Htern  Ordinary     

Bt.   17/6  i,„.    8J  per  Cent.  Pref.  SU>ck 

Ht.   *X  Do.    4  II  r  Cent.  Mori.  Deb.  Hik.  (red.) 

It    t,6    I  Eastern  Lxten»<ion  

hi.    4X         Do.    4  per  tent.  Deb.  Stock  1 

Ht    t^  IaMein«:B.Alriean4;  Mori.  Deb.  1009 

2(     *y.  Jn      IJ  Mauiil  us  Kuli.  Debn.  (red.)  .. 

II     to     1G  N.li  I  tolrnb«gen,,e»CoupoD73 

HO    4t%  tDBhlui&Iiein.udaliJilitUt.  Db.(red.) 

it  62,0  ■ 
let    11 
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NOTES. 


The  Mining  Exhibition. 

The  coincidence  of  our  Mining  Issue  with  the  opening  of 
the  Mining  Exhibition  at  Olympia  is  in  every  respect  a 
happy  one.  Visitors  to  the  E.xhibition  who  have  looked 
through  the  pages  of  our  last  issue  will  find  in  the 
exhibits  practical  confirmation  of  the  case  which  we  en- 
deavoured to  put  forward  for  the  uses  of  electrical  energy 
in  mining  and  colliery  operations.  Although  the  purely 
electrical  exliiljits  are  not  numerous,  nevertheless  almost 
every  stand  contains  some  piece  of  machinery  or  apparatus 
driven  by  electric  motors.  In  many  instances  the  design 
of  the  machine  has  been  adapted  specially  for  the  accom- 
modation of  an  electric  motor.  The  polyphase  motor  seems 
to  predominate  for  most  underground  purposes,  and  its 
robust  construction  fits  it  admirably  for  the  extremely 
variable  and  unquestionably  arduous  duties  imposed  upon 
it.  Electric  coal  cutters,  for  instance,  may  look  merely 
fascinating,  if  not  elegant,  machines  when  exposed  for  in- 
spection on  an  exhibitor's  stand,  but  under  working 
conditions  they  afford  the  very  highest  form  of  testimonial 


for  electric  driving,  and  one  which  can  probably  be  fur- 
nished l)y  no  other  industry.  In  the  hands  of  un- 
skilled labour,  spasmodically  started  and  stopped,  sub- 
jected to  heavy  overloads,  run  in  a  far  from  cool  atmo- 
sjDhere  and  amid  grimy  and  dusty  surroundings,  they  must 
perform  their  allotted  task  while  giving  a  minimum  of 
trouble  and  affording  a  maximum  operating  economy.  The 
promoters  of  the  Exhibition  and  the  exhibitors  themselves 
have  provided  an  excellent  advertisement  for  electric 
power,  and  one  which  has  that  desirable  effect  which, 
when  publicity  is  afforded  a  thoroughly  genuine  subject 
is  cumulative  in  every  sense  of  the  word. 


Fkom  our  inquiries  among  mining  machinery  manufac- 
turers we  gather  that  the  advantages  of  electric  power  are 
appreciated  by  them,  and  they  welcome  the  opportunity 
of  giving  it  prominence,  if  only  in  an  incidental  way  in 
connection  with  their  products.  The  Exhibition  affords 
mining  engineers  and  colliery  managers  an  opportunity  of 
iirspecting  a  primary  battery  miner's  lamp,  for  which, 
what  appears  at  first  sight,  extravagant  claims  are  made. 
Without  attempting  to  pass  an  opinion  at  this  early  stage, 
we  may,  nevertheless,  be  permitted  to  remaik  that  a 
lamp  of  this  class  is  very  desirable  for  miners'  use,  and  if 
satisfactory  it  would  fill  a  distinct  want  in  mining  illumi- 
nation, but  it  is  by  no  means  the  first  of  its  kind.  The 
Exhibition  has  now  been  running  a  week,  and  will  remain 
open  until  the  end  of  the  month.  During  the  interim  we 
are  sure  that  its  comprehensive  collection  of  mining  plant 
and  machinery  will  be  inspected  with  profit  and  interest 
by  all  those  directly  concerned  in  this  important  industry 
who  can  make  the  trip  to  Olympia.  The  organiser  of  the 
Exhibition,  Mr.  H.  Geeville  Montgomery,  M.I'.,  is  to  be 
complimented  on  the  result  of  his  endeavours  to  concen- 
trate attention  upon  the  mining  industry,  and  to  consoli- 
date the  interests  of  mining  engineers. 


Positive  Electrons. 

We  translate  in  another  column  what  the  younger 
Becquerel  says  concerning  his  alleged  isolation  of  the 
positive  electron,  a  di.scovery  which,  if  corroborated,  is  of 
very  considerable  importance  to  electrical  science.  The 
existence  of  positive  as  well  as  negative  electrons  has  been 
suspected  ever  since  the  discovery  of  the  latter,  but 
although  some  facts  indicated  the  existence  of  such  elec- 
trons within  the  atom,  nobody  has  hitherto  claimed  to 
have  obtained  them  in  a  beam  by  themselves,  as  we  do 
obtain   the   negative   electrons  in  a  beam  of  cathode  or 
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j8-rays.  .T.  Becquerel  himself  deduced  the  existence  of 
positive  electrons  from  some  magneto-optic  phenomena  ob- 
served in  rare  earth  minerals  like  tysonite  or  xenotime. 
LiLiENFELD,  in  Germany,  appeared  at  one  time  to  furnish  a 
corroboration,  and  another  support,  imknown,  apparently, 
to  the  author,  was  furnished  by  Wood  and  Hackett  from 
their  observations  on  sodium  vapour.  That  these  converg- 
ing lines  of  evidence  should  eventually  lead  up  to  the 
isolation  of  the  long-expected  positive  electron  is  not  sur- 
prising. But  although  the  author's  experiments  appear 
to  have  been  carefully  prepared  and  carried  out,  they 
cannotbesaid  to  bequite  satisfactory.  In  the  first  place  one 
might  expect  almost  anything  from  the  complicated  arrange- 
ment of  two  anodes  and  two  cathodes  described.  We  are 
told  that  when  a  cathode  beam  plays  upon  a  beam  of  canal 
rays,  positive  electrons  are  split  off  the  positively  charged 
atoms  which  are  known  to  constitute  canal  rays.  But 
one  would  think  such  interfering  beams  would  be  more 
likely  to  result  in  neutral  atoms,  and,  in  any  case,  it  must 
be  difficult  to  establish  satisfactorily  the  identity  of  any 
beam,  whether  original  or  resultant.  The  case  would  be 
altered  for  the  better  if  the  positive  electrons  could  be  pre- 
vailed upon  to  emerge  from  the  tube  into  the  open  air.  If 
they  have  really  the  small  mass  of  electrons,  they  should 
easily  penetrate  Lexard's  aluminium  window.  But  that 
they  have  such  a  small  mass  is  precisely  what  Bec- 
querel's  experiment  fails  to  show.  It  only  proves  that  the 
ratio c/w!,  sometimes  called  the  "specific  charge,"  is  extra- 
ordinarily high  in  this  new  species  of  positively  charged 
particles.  This  would  just  as  well  be  accounted  for  by 
some  atoms  losing,  say,  a  couple  of  thousand  negative  elec- 
trons each,  as  by  the  liberation  of  "  positive  electrons." 
We  shall  await  M.  Becquerel's  detailed  account  with  some 
interest.  He  will  not  find  it  easy  to  get  his  "new  con- 
stituent of  matter  "  generally  recognised. 

The  Supply  of  Metal  Lamps. 

At  the  recent  Klectric  Liglit  Convention  at  Chicago  the 
tungsten  lamp  appears  to  have  been  the  prominent  topic 
for  discussion,  and  we  notice  that  in  one  of  the  Papers  pre- 
sented the  author  gives  the  replies  received  to  an  inquiry 
sent  out  to  501  central  stations  in  regard  to  tlie  general 
effect  of  these  lamps.  The  great  majority  of  the  en- 
gineers at  these  stations  consider  that  tlie  new  lanips  will 
prove  beneficial  to  the  electric  ligliting  industry  ;  in  fact, 
our  contemporary,  the  Electrical  World,  describes  the  tone 
of  the  replies  as  jubilant.  It  is  also  interesting  to  notice 
tlie  statement  by  the  luitlior  that  the  production  of  metal 
lamps  for  the  year  1908  will  not  reach  more  than  2\  per 
cent,  of  the  incandescent  lamp  demand  of  the  previous 
year,  and  that  it  will  be  several  year.s  before  a  Hulficient 
number  of  metal  lamps  can  be  obtained  to  displace  carbon 
lamps  to  a  serious  extent.  Our  conteiniinrary,  liowevcr 
disagrees  with  this  view,  aiul  believes  that  tlie  great 
economies  oU'ered  by  sucii  lamps  will  enable  a  high  price 
to  be  paid  for  them,  so  tliut  tlieir  nianufacture  slmuid  jirove 
very  j)rofitabl('.  As  tlic  su]>piy  of  tliesi!  lani])s  i.s  ln'ing 
controlled  in  America  liy  the  central  .station  engineers, 
metal  lamp.s  will  pmbably  be  introduced  at  a  slow  rate, 
80  that  electricity  supply  autliorities  will  have  plenty  of 
opportunity  for  couutenicting  the  consequent  diminished 
coii«un)i>tion  of  energy  by  obtaining  n(!W  consumers. 


Sir  William  Preece. — We  are  pleased  to  be  able  to  report 
the  continued  excellent  progress  towards  convalescence  of  Sir 
William  Preece  after  his  operation.  Sir  William  is  now  in 
Wales  regaining  his  usual  vigour. 

Personal. — According  to  the  Elcktrotechiische  Zeitschrift, 
Herr  Robert  Dahlander,  chief  engineer  of  the  Swedish 
Government  Railways,  has  resigned  this  position  and  taken  up 
the  post  of  manager  of  the  municipal  gas  and  electricity  works 
at  Stockholm. 

Society  of  Engineers  and  the  Civil  and  Mechanical  Engi- 
neers' Society. — A  scheme  for  the  amalgamation  of  these  two 
societies  has  been  approved  by  the  respective  councils,  and  the 
terms  of  the  amalgamation  will  be  shortly  submitted  to  the 
members  of  both  socisties.  It  is  confidently  believed  that  the 
amalgamation  will  receive  the  cordial  support  of  all  members, 
and  will  result  in  a  large  accession  to  the  membership. 

Wireless  Telephony. — It  is  stated  that  French  naval  officers 
and  engineers  are  making  experiments  in  wireless  telephone 
working  between  the  Eifiel  Tower  (Paris)  and  the  battleship 
"  Verite,"  which  isconvej'ing  M.  Fallieres  on  his  trip  to  Scan- 
dina%'ia.  The  results  so  far  attained  are  reported  to  be  ex- 
tremely promising.  It  is  said  that  Lee  de  Forest  instruments 
are  used  in  these  experiments,  the  same  as  those  employed  by 
the  American  Pacific  Squadron  in  some  recent  experiments. 

The  Post  Office  Electrical  Engineers'  Journal. — We  have 
received  the  July  issue  of  this  journal,  in  which  by  far  the 
most  interesting  feature  is  an  article  by  Major  W.  A.  J. 
O'Meara  on  "  Education  and  Training  of  Telegraph  Engineers 
in  France."  The  discussion  of  how  other  people  do  things  is 
always  fascinating  and  shows  up  our  own  shortcomings  in  the 
pleasantest  possible  waJ^  An  article  by  Messrs.  C.  C.  Vyle  and 
E.  V.  Smart  deals  with  "  The  Motor-Driven  Wheatstone  Trans- 
mitter," while  Mr.  A.  G.  Lea  writes  on  "The  Design  of  Tele- 
phone and  Telegraph  Cables."  Other  contributions  are  by 
Messrs.  G.  W.  Hook,  E.  Gommersall,  W.  Xoble,  J.  W.Turner, 
C.  Harris,  and  J.  Zenneck.  There  are  a  number  of  Institution 
Notes  dealing  with  matters  interesting  to  Post  Otfice  Engineers. 

Mixed  Pressure  Turbines. — In  our  Mining  Issue  last 
week  we  stated  that  Messrs.  Willans  &  Robinson  introduced 
the  mixed  type  of  turbine  to  meet  the  special  conditions  ex- 
isting at  collieries.  In  doing  so  we  did  not  wish  to  imply 
that  Prof.  Rateau,  to  whose  ingenuity  we  believe  the  steam 
accumulator  is  due,  had  nothing  to  do  with  this  inrova- 
tion.  We  think  we  are  right  in  saying  that  Prof.  Rateau  took 
out  patents  in  this  coinicction  as  far  back  as  1901,  and  has  had 
several  turbines  of  this  kind  running  on  the  Continent  during 
the  last  four  years.  But  we  believe  that  we  are  also  right  in 
saying  that  Messrs.  Willans  iV;  Robinson  were  the  first  to  bring 
forw.ard  commercially  the  mixed  turbine  in  one  cylinder,  as 
supplied  to  the  Tredegar  Co.,  this  idea  being  subsequently 
adopte<l  by  other  makers. 

Large  Gas  Engines. — The  succcs.s  which  attended  the  visit, 
organised  last  autumn  by  the  Key  Engineering  Co.,  to  inspect 
large  gas  enjzines  under  construction  ani  installed  in  Gerciian 
works  has  letl  that  compan}'  to  organise  a  further  visit,  which 
has  taken  place  this  week,  the  party  havmg  left  for  the  Con- 
tinent last  -Monday  and  being  due  back  in  London  to-morrow 
evening.  We  understand  that  the  works  visited  include  the 
lleinitz  (Jovcrnmont  mines  instidlatioii,  Messrs.  Ehrhardt  & 
Schracr's  works,  Mos.srs.  Th3'sson'8  works  and  the  Bruck- 
hauscn  lion  »t  Steel  Works.  The  names  of  tiiose  who  are 
taking  i>art  in  this  tour  are  :  Sir  .John  Tnrnoy  (Nottingham), 
Cciuncillors  Clarke  (Nottingham),  Ellaway  (Hirmingham)  and 
Freeman  (Hirmingham),  and  Messrs.  1'.  1{.  Allen  (lluncorn), 
L.  Andrews  (London),  R.  A.  Cliattock  (Birniinnhani),  A.  C. 
Cramb  (Croydon),  W.  J.  Cranq)lon  (London),  H.  W.  Cowan 
(Lonilon),  .1.  Dalrymplo  (Gljisgow),  .1.  Fetiiu.son  (Glasgow), 
W.  W.  Lackio  ((tlasgow),  A.  II.  Lymn  (London),  H.  B. 
M.alhews  (London),  R.  li.  SlacUe  (Manchester),  II.  Talbot 
(Niiltingiiani)  and  S.  .1.  ^\'at8on  (Bury). 

Cable  Interruptions.  Dnto  of  Interruption. 

Cnyoniio— Siiliiiiw Mnv  12,  1908 

l.n«  I'ftlmin-An-crifo  Mii.v  18.  1908 

Kwnniliuig— Maiiiulo    -     .Itilv    9.1908 
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Accumulators  for  Peak  Loads. — In  our  Coiresponilence 
coluinus  Mr.  A.  M.  Taylor  corrects  an  impression  that  the 
accumulators  referred  to  in  his  I.M.E.A.  Paper,  which  we  pub- 
lished last  week,  were  estimated  on  a  one-hour  rating  ;  appar- 
ently a  three-hour  rating  was  u<loi)ttcl,  so  that  the  batteries 
suggested  would  be  good  for  all  probable  overloads  up  to  100 
per  cent.,  and  would  thus  be  able  to  meet  conditions  due 
to  fog.  We  would  point  out.  however,  that  the  price  of 
£15  per  kilowatt,  including  accessories  and  bui'dings,  although 
true  for  a  one-hour  rating,  appears  to  be  too  low  for  a  three- 
hour  rating. 

Gin  Electric  i'urnace  for  Smelting  Zinc. — The  Engineering 
and  Mining  Jounuil  describes  a  furnace  for  this  purpose  re- 
cently patented  in  Francs.  It  is  of  the  induction  type,  the 
primary  circuit  consisting  of  windings  of  copper  wire,  and  the 
secondary  circuit  of  a  bath  of  molten  iron  contained  in  two 
distillation  chambers,  which  communicate  by  a  channel  also 
filled  with  molten  iron.  The  insulated  copper  wire  is  protected 
from  radiated  heat  by  water-cooled  plates,  between  which  and 
the  windings  are  channels  through  which  cold  air  is  passed. 
The  mi.xture  of  zinc  ore  and  carbon  is  charged  mechanically 
into  the  distillation  chambers.  Molten  zinc  condenses  in  the 
first  condensation  chambers,  which  are  at  a  temperature  of 
500°C.  to  700°C.  Further  condensation  is  effected  in  a  second 
set  of  chambers,  and  the  vapours  then  deposit  zinc  dust  in 
further  chambers  before  they  pass  into  the  chimney.  At  the 
end  of  the  distillation,  the  zinc  is  run  out  of  the  condensation 
chambers  by  tilting  the  furnace,  and  the  residues  in  the  dis- 
tillation chambers  are  rabbled  off,  without  interrupting  the 
heating.  The  lining  of  the  furnace  consists  of  bricks  made  of 
dolomite  and  magnesia. 

Double  Cantilever  Crane  for  Railway  Use. — A  large  crane 
has  recently  been  erected  by  Messrs.  C.  &  A.  Musker,  of  Liver- 
pool, for  the  Lancashire  &  Yorkshire  Kailw.iy  Uo.  at  their 
North  Mersey  and  Alexandra  Dock  goods  station.  This  crane 
has  a  lifting  capacity  of  10  tons  over  a  span  of  172  ft.  and  a 
crane  travel  of  about  5 10  yds.,  thus  covering  the  greater  por- 
tion of  the  company's  immense  timber  ground,  and  giving 
greater  facilities  to  the  traders.  The  total  length  of  the  crane 
is  188  ft.  and  the  total  height  63  ft.,  and  it  will  stack  timber  to 
a  height  of  30  ft.  The  operator  travels  with  the  crab,  thus 
having  the  load  always  in  view,  a  matter  of  importance  when 
working  amongst  timber  stacks ;  consequently  all  the  controllers 
for  working  the  motors  are  placed  in  the  crab  cage.  The  crane 
legs  are  placed  sufficiently  wide  apart  to  allow  a  log  of  timber 
40  ft.  long  to  pass  right  through  from  one  side  of  the  yard  to 
the  other  without  requiring  to  be  twisted.  The  crane  will 
travel  up  and  down  the  yard  at  a  speed  of  400  ft.  per  minute, 
and  the  crab  will  travel  across  the  crane  at  speeds  up  to  600  ft. 
per  minute,  and  a  weight  of  10  tons  can  be  hoisted  at  90  ft. 
per  minute. 

Wireless  Telegraph  Notes. — The  French  papers  have  re 
cently  contained  particulars  of  the  prospectus  of  the  Com- 
pagnie  Francaise  de  Telegraphic  San  Fil  et  d' Applications 
tlectriques,  inviting  subscriptions  to  an  issue  of  capital 
made  by  the  company,  which,  according  to  the  Journal, 
has  attained  "  a  significant  success  by  securing  by  a  coup  a 
monopoly  of  wireless  telegraphic  communications  iu  the  Straits 
of  Gibraltar,  the  Spanish  Government  having  (it  is  stated) 
granted  the  company  a  concession  to  establish  24  stations  on 
the  Spanish  coasts  and  on  the  Balearic  and  Canary  Islands." 
Last  year  (continues  the  Journal)  the  same  company  established 
stations  at  Tangier,  Casablanca,  Rabat  and  Mogador,  and  now 
claims  that,  since  it  can  operate  on  the  two  continents  separated 
by  the  Straits  of  Gibraltar,  it  has  wireless  control  of  the  most 
important  part  of  the  world.  The  first  station  is  (continues  our 
contemporary)  to  be  established  atCadiz  and  will  be  indirect  com- 
munication with  the  Canary  Islands.  Barcelona  and  Vigo  are 
to  follow,  these  four  stations  to  be  working  by  January  next. 
Twenty  more  stations  are,  it  is  stated,  to  be  in  operation  by 
September,  1909.  The  moving  spirit  of  the  Frencli  company, 
which  is  affiliated  to  a  Spanish  company  with  offices  in  Madrid, 
is  M.  Victor  Popp,  whose  name  is  well-known  in  connection 
with  many  French  electrical  enterprises.  M.  Popp  is  the 
promoter  of  both  the  Treuch  and  the  Spanish  companies,  and 


is  president  and  director-general  of  each.  Neither  the  pro- 
spectus to  which  we  have  referred  nor  our  Paris  contemporary 
states  whether  the  company  or  the  Spanish  (lovernment  will 
operate  the  24  stations  or  any  of  them,  and  it  may  be  pointed 
out  in  regard  to  the  suggested  establishment  of  wireless  com- 
munication between  Cadiz  and  the  Canary  Islands  that  the 
Spanish  Government  have  quite  recently  signed  a  contract  for 
the  making  and  laying  of  a  submarine  telegraph  cable  between 
these  two  points.  This  contract  has,  we  believe,  been  secured 
bj'  an  English  firm,  and  the  order  is  in  process  of  execution. 
The  total  capital  of  the  French  Wireless  Company  is 
Fr. 1,255,000.  Our  Paris  contemporary  is  also  not  quite  accu 
rate  in  regard  to  the  .statement  that  the  Spanish  company  is 
operating  in  Morocco.  There  is  an  affiliated  company,  called 
the  Compagnie  Marocaine  des  Telegraphes,  with  head  offices  at 
Tangier,  and  this  company  is  responsible  for  the  operation  of 
the  stations  in  Morocco.  The  system  of  wireless  which  is 
worked  by  these  various  companies  is  the  "  Telefunken."  The 
list  of  subscriptions  for  the  French  issue  closed  on  Wednesday. 

Eeuter  announces  that  wireless  telegraphic  communication 
was  established  on  July  9th  between  Lima  and  Iquitos  (Peru). 

Experiments  are  being  made  ia  regard  to  the  installation  of 
a  system  of  wireless  telegraphy  on  the  Channel  Islands  boats 
of  the  Great  Western  Railway  Co.  The  "  Reindeer  "  has  been 
fitted  up  with  apparatus  from  which  very  satisfactory  results 
are  said  to  have  been  obtained. 

Orders  have  been  issued  by  the  Admiralty  directing  that 
wireless  telegraph  offices  on  board  ships  which  are  exposed  to 
the  blast  of  heavy  guns  are  to  have  their  doors  made  of  10  lb. 
steel  plating  without  windows. 

The  Tramways   and   Light   Railways    Association. — The 

annual  congress  was  resumed  on  Friday  last  at  the  Franco- 
British  Exhibition,  when  Mr.  A.  L.  C.  Fell  presided  and 
delivered  an  address,  in  which  he  said  that  be  )  cped  the 
Exhibition  would  be  such  a  success  that  some  of  tht.  buildings 
would  be  again  used  next  year,  a  portion  being  set  aside  for  a 
tramway  exhibit  worthy  of  the  industry.  In  this  connection 
he  gave  some  comparative  figures  showing  the  great  develop- 
ment of  tramways  during  the  last  30  years.  The  remainder 
of  his  address  was  mostly  concerned  with  matters  pertaining 
to  the  Association.  In  the  course  of  his  remarks  he  mentioned 
that  unfortunately  it  had  been  impossible  to  prepare  the  report 
on  "  Brakes  "  in  time  for  the  congress,  but  he  hoped  it  would 
be  submitted  to  the  Board  of  Trade  before  the  end  of  the  recess. 
As  indicating  the  large  amount  of  work  comprised  in  the 
preparation  of  this  report,  he  mentioned  that  41  committee 
meetings  had  been  held.  The  Municipal  Tramways  Associa- 
tion had  also  been  investigating  this  question,  and  he  felt  that 
the  report  on  "  Brakes  "  ought  to  have  been  a  joint  report  by 
the  two  tramway  associations,  since  there  was  no  question  of 
policy  involved.  The  Association  were  also  about  to  appoint 
a  committee  to  investigate  the  matter  of  "rail  corrugation." 
Prof.  Carus-Wilson  then  gave  a  lecture  on  "I^ail  Corrugation," 
of  which  we  hope  to  give  an  abstract  in  our  next  is.sue.  This 
lecture  was  discussed  by  a  few  provincial  members  who  will 
be  unable  to  be  present  at  the  meeting  which  is  to  be  held  on 
Friday,  July  24th,  at  4  p.m.,  at  the  offices  of  the  Association, 
35,  Parliament-street,  S.W.  ;  on  that  occasion  the  model  shown 
by  Prof.  Carus-Wilson  at  the  congress  will  again  be  on  view 
for  half  an  hour  before  the  meeting,  as  we  understand  that 
several  members  have  expressed  a  desire  to  inspect  it.  Last 
Friday  evening  an  informal  dinner  of  the  Association  was  held 
in  the  Exhibition. 


ARRANGEMENTS  FOR  THE  WEEK. 


SATURDAY,  July  IStll. 

Institdte  of  Marine  Enoineers. 
7  p.m.     Meeting  in  the  Congres.s  Hall,  Fianco-Bi-itis'i  E.vhibition. 
Paper  by  W.  P.  Uuitnall  on  "  The  Generation  an. I  Electrical 
Transmission  of  Power  for  Main  Propulsion  and  Speed  Regu- 
lation." 

FRIDAY,  July  24tll. 

The  Tb.\mway.<5  awd  Light  Kail  ways  Association. 
4p.m.    Meeting  at  35,  Parliament-street,   Westminster.      "Rait 
Corrugation,"  by  Prof.  Caius- Wilson.     Adjourned  di.scussion. 
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ELECTRIC  TRACTION  ON   RAILWAYS.* 

VI.— GENERAL  COMPARISON  OF  CONTINUOUS  AND 
ALTERNATING-CURRENT  TRACTION. 

BY   PHILIP   DAAVSON. 

(Continued  from  ■parje  439.) 

"  Summary. — The  author,  having  described  the  chief  points  in  con- 
nection with  continuous  current,  three-phase  and  single-phase  8\-stems 
of  railway  electrification,  now  makes  a  comparison  between  them, 
giving  in  the  form  of  tables  particulars  of  various  typical  equipments. 

W'e  will  now  consider  another  point,  and  one  which  for 
heavy  electric  railway  traction  i.s  of  particular  importance, 
especiallyif  thequestion  of  long  distance  traction  should  ever 
arise,  and  that  is  the  continuous  output  of  which  traction 
motors  are  capable,  and,  after  having  examined  this  question 
for  the  continuous  and  single-phase  motor,  institute  a  com- 
parison between  the  results  obtained. 

For  this  purpose  certain  tables  have  been  compiled  : — 
Table  XII.  gives  a  comparison  between  the  one  hoiu-  rating 
and  continuous  ratuig  of  dhect-cirrrent  traction  motors,  from 
which  it  will  be  seen  that  for  large  railway  motors  the  hour 
rating  is  from  2J  to  .3  times  the  continuous  rating. 

Table  Xlll.  give*  a  comparison  between  the  hour  and 
continuous  rating  for  single-phase  motors,  from  which  it  wiU 
be  'seen  that  the  hour  rating  is  only  from  \\  to  3  times 
the  continuous  capacity,  and  Table  XIV.  a  comparison 
between  one  and  three  hours'  ratmg  with  a  temperature 
rise  of  7.5°C.  In  this  coimection  it  is  interesting  to 
remember  that  in  connection  with  the  design  of  larger 
single-phase  traction  motors  artificial  or  forced  ventilation 

Table  XII. — Comparison  between  Hour  and  Continuous  Hating  of  some 
Continuous-current  Motors. 


Types  of  Jlotor. 


I  I       Batio  of 

One  Hour     I     Continuous      continuous  to 
Rating  in  H.p.  Capacity  m  h.p.  ^^g  ^^^^  rating. 


G.E.  60 

OerUkonT.M.  22    ... 
Oerlikon  T.M.  14  ... 

G.E.  58    

G.E.  66    


22 
180 
120 

35 
115 


9 

65 
41-5 
10 
40 


41'0  per  cent. 

360 

34-7 

28-6 

34-8 


Table  XIII. — Comparisonbetween  Hour  Rating  and  Continuous  Bating 
of  some  Single-phase  Motors. 


Hour 
rating  in  e.f. 


A.E.G.  WE  51  motor 

A.E.G.     locomotive*     gear 

driven 

Westinghouse 

American  a.c.  motor  as  per 

W.  Spratriie 


Continuous       Ratio  of 
output  rat-     continuous 
ing  in  h.p.      to  one  hour. 


115 

350 

150 
125 


60 
250 

55 
64 


52  per  cent. 
71-5        „ 

36-8 

I  51 


*  Forced  ventilation. 

Table  XI V. — Comparisonbetween  Onr  and  Three  Hours'  Rating  with 
Temperature  Kise  of  75°C  (d.c.  motors). 

Commercial 


Type  of  Motor. 


<J.  E.  69 
G.  E.  70 


Load  for  1  liour 
Rise  75°C. 

240  H.p. 
170  H.p. 


3  hour  Run  with 


rating  1  hour 


Temp.Riso75°Ci-„;J^„CHse. 


1.50  H.p. 
100  H.P. 


200  H.P. 
150  H.p. 


Natural  ventilation.         Forced  ventilation. 


Table    XV.     Comparison   of  Output  based  on  onr  hour  rating  with 
C-L08ED  cover  witJi  natural  and  forced  ventilation  of  some  Sietnens 
Schuckerl  Singtc-pliase  .Motors. 

Incrnawcd  output 
in  porcontage. 

175  H.P.  210  H.p 20 

225  H.p.  225  H.p 178 

320  H.p.  370  H.p 15-7 

*  Copyright.     All  rights  of  reproduotioo  are  reserved. 


has][come  into  use  to  a  considerable  extent.  The  limit  in 
the  output  of  a  given  size  of  machine  is  entirely  a  thermal 
question,  and  it  is  not  therefore  .surprising  that  forced 
cooUng  should  have  been  resorted  to.  Indeed,  some  manu- 
facturers apparently  intend  to  use  this  method  throughout, 
and  in  this  connection  it  is  interesting  to  note  that  the  single 
phase  equipments  supplied  by  Messrs.  Siemens  Schuckert  to 

23U 
220 
210 
200 
190 
ISO 
170 
IGO 
1.50 
140 
130 
I  120 
^  110 
100 

90 

ISO 
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20  30  40  30  60  70  SO  90  100  110  120 
Ampere.'!. 

Fig.  53. — Temperature  Curve,  Oerlikon  Motor,  Type  T.M.  14.  900  volts' 

the  Midland  Railway  for  their  experimental  line  at  Heysham 
have  forced  cooling,  effected  by  means  of  a  motor  driven  fan 
fitted  in  the  motor  car.  The  increased  output  which  can 
thus  be  produced  is  clearly  shown  from  the  figures  given  in 
Table  XV.  These  tables  go  to  show  that  the  ratio  of  con- 
tinuous output  to  horn-  rating  is  greater  in  the  case  of  single 
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,4  mpriYS. 
-TEStPKnATURK  TiMK   OoTPDT   COBVE  OK  OERLIKON  CONTINUODS- 

cnRiiENT  Motor  with  Closed  Covkiis.     700  volts. 


phase  tlian  of  r<in(iiiu()us  iH]Mipin('nt,<i ;  a  point  which 
deserves  attention  wlicn  (lie  ]in>l)U'in  of  licjivy  raiKvav  elec- 
trification is  approacJied. 

The  comparative  outijuts  per  given  periods  for  difEerent 
classes  of  continuous  and  .single-phase  motors  are  clearly 
illustrated  in  Ihe  following  diagrams.  Fig.  .'").'t  gives  the 
thermal  characteristic  curve  for  a  continuous-current  trac- 
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tion  motor  built  by  the  Oerlikon  Company,  and  operating 
at  the  pressure  of  900  volts.  Fij;.  54  gives  two  curves  of  a 
similar  nature  corresponding  respectively  to  a  temperature 
rise  of  50  and  70  degrees  Centigrade  for  a  700  volt  con- 
tinuous-current motor,  and  Fig.  55  gives  the  time  in  which 
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Fig.  55.— OeblhiON  Type  T.M.  22  Continuous. cdkrent  200  h.p.  700  volt 

Motor. 
Temperatiu'e  curves  with  closed  motor  covers. 

for  any  given  rate  of  increase  of  load  the  temperature  rises. 
Fig.  56  gives  the  thermal  capacity  of  a  G.E.  58  railway 
motor,  and  Figs.  57  and  58  show  the  relation  between  out- 
put and  time  for  a  given  temperature  rise,  and  refer  to 
standard  continuous-current   American  tramway  motors, 
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Fig.  56. — G.E.  58  Railway  Motor. 
Four-turn  armature,  500  volts.    Thermal  cliaracteristic  curves. 

whilst  Fig.  59  is  the  result  of  a  large  number  of  tests  carried 
out  by  the  Author  on  a  standard  single-phase  traction  motor. 
In  conclusion  a  few  remarks  on  the  three  systems  of 
motors  at  present  in  use  for  operating  railways,  may  not  be 
out  of  place. 


35 
30 


S(l 

70 

60 

^    5(1 

1  40 

^   30 

20 

10 

y^Field  Rating 

1 

\    1 

\ 

>; 

^ 

Armature  Rating 

^ 

,      H 

P 

fed 

A 

oiperes 

=- 

— 

Fig.  57. 


Time  in  I/ours, 

-G.E.  60  Railway  Motor. 


Six-turn  armature,  500  volts,  30  in.  wheels,  gear  ratio  4*78.  Thermal  character- 
istic curves. 

Temperature  characteristics  of  continuous-current  traction  motor  for  tempera- 
ture rise  of  75"C. 

The  continuous-current  motor  as  at  present  designed,  may 
eventually  work  at  pressures  of  from  2,000  to  4,000  volts, 
hut  it  would  seem  mprobable  that  higher  line  pressures  of 
from  6,000  to  15,000  or  even  20,000  volts,  which  are  the 
pressures  that  will  be  necessarv  in  connection  with  main 


railway  electrification  can  ever  be  worked  with  direct 
current  motors.  A  continuous-current  equipment,  includ- 
ing all  regulating  gear,  is  lighter  than  the  equivalent  single- 
phase  equipment. 

The  efficiency  qud  motor  of  a  continuous-current  machine 
is  slightly  in  excess  of  that  of  a  corresponding  single-phase 
motor.  The  speed  regulation  of  single-phase  motors  is  more 
economical  than  is  possible  with  direct-current  machines. 
As  regards  commutation  there  is  little  to  choose  between  the 
two  types  of  machines,  alt]ioii»li  tJie  single-phase  motor 
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Fig.  58. — Four-turn  Armaicke. 

500  volts  thermal  characteristic  curves.  Curve  showing  time  in  honi's  during 
which  motor  will  deliver  any  tnven  B.H.P.  through  its  gearing  or  pass  given 
current  with  a  temperature  rise  not  exceeding  75'-'0. 

Temperature  characteristics  of  continuous-current  traction  motor  for  tempera- 
ture rise  of  75''C. 

requires  a  greater  number  of  brushes  and  commutator 
segments  than  are  needed  with  the  corresponding  direct- 
current  machine. 

The  cost  of  manufacture  of  a  single-phase  motor  is 
greater  than  that  of  the  direct-cmrent  motor.  For  equal 
output  under  equal  conditions  of  design  and  operation  the 
dimensions  of  a  direct-current  machine  are  smaller  than 
those  of  the  corresponding  single-phase  machine. 

The  maximum  line  voltage,  owing  to  the  necessity  of 
using  two  working  conductors  and  the  difficulties  of  insula- 
tion at  points  and  crossmgs,  is  in  the  neighbourhood  of  3,000 
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Fig.  .59.— Single-phase  25ro  Traction  Motor. 
Horse-power-honr  curve  for  temperature  rise  of  75°C.  with  open  covers,  shop  test- 

volts  for  three-phase  motors.  Speed  regulation  is  much 
more  difficult  and  much  less  economical  with  three-phase 
than  with  either  direct- current  or  single-phase  motors. 
Under  these  circumstances  it  could  appear  as  if  for  British 
conditions,  as  far  as  conversion  of  e.xisting  steam  roads  or 
parts  thereof  to  electric  traction  is  concerned,  the  only  two 
systems  to  be  considered  are  the  high-pressm-e  contuiuous 
machine  and  the  single-phase  motor  ;  and  as  regards  which 
is  the  most  suitable  no  general  rules  can  be  laid  down,  the 
local  conditions  that  obtain  in  each  case  deciding  as  to  which 
system  should  be  installed. 

(To  he  continued) 
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TRAMWAYS  OF  THE  WORLD.'' 

BY   SIR    CLIFTON    ROBINSOX. 

The  author  first  gives  a  brief  historical  resume  of  the  early  days 
of  tramway  enterprise,  and  it  i  s  interesting  to  note  his  advocacy  at 
that  time  of  cable  traction  in  preference  to  horse  and  steam  haulage. 
He  describes  the  inauguration  of  the  first  cable  tramway  in  this 
country — that  at  Highgate  HiU  in  18S4 — and  the  construction  on 
the  same  system  of  the  hues  at  Los  Angeles,  CaUfornia,  in  which 
he  took  a  leading  part. 

Excellent  as  the  cable  system  was  in  practice,  it  had  its  draw- 
backs in  the  way  of  large  capital  expenditure,  extensive  road  exca- 
vation, and  the  movement  of  dead-load  mechanism  in  the  conduits 
under  the  street.  Where  the  traffic  was  of  reasonable  magnitude, 
the  extremely  low  working  expenses  more  than  offset  the  capital 
cost,  but  the  latter  rendered  it  impracticable  for  suburban  and  out- 
lying districts.  There  was  also  a  limit  to  the  length  of  cable  which 
could  be  profitably  utilised,  so  that  for  a  large  system  power  houses 
had  to  be  multiplied  indefinitely.  Some  method  combining  greater 
flexibihty  and  power  of  expansion  was  needed,  and  traction  engi- 
neers longingly  turned  their  eyes  in  the  direction  of  electricity.  Sir 
W.  Siemens  exhibited  the  first  electric  railway  model  at  Berhn  in 
1879,  and  the  first  hne  for  public  traffic  was  opened  at  Lichtenfelde, 
in  Belgium,  in  1881.  Edison  and  S.  D.  Field  constructed  a  short 
electric  railway  at  the  Chicago  Exhibition  of  1883,  and  in  the  same 
year  Magnus  Volk  laid  down  a  short  electric  line  on  the  beach  at 
Brighton  The  inauguration  of  the  Giant's  Causeway  electric  tram- 
way took  place  also  in  1883  :  the  initial  electric  conduit  tramway 
was  opened  at  Blackpool  in  1884,  and  the  Bessbrook  and  Newry 
line  a  year  later.  In  America  the  idea  of  the  overhead  trolley-wire 
method  of  transmission  on  tramways  was  being  vigorously  de- 
veloped, and,  after  many  failures  and  much  discouragement,  this 
system  attained  its  first  substantial  recognition  at  Piiehmond,  Vir- 
ginia, in  1886,  and  a  year  later  secured  a  more  pronounced  success 
at  Boston,  Mass. 

British  Electric  Tramways.— In  Jan.,  1893,  the  first  electric 
overhead  trolley  line  in  Great  Britain  was  opened  at  Eoundhay 
Park,  Leeds.  The  poles  and  overhead  construction  were  pro- 
nounced hideous,  but  the  speed  and  ease  with  which  the  cars  moved 
proved  a  revelation.  This  demonstration  was  quickly  followed  by 
the  conversion  of  the  South  Staffordshire  steam  tramways,  but 
hardly  had  these  lines  got  under  way  when  the  sestheticism  of  a 
section  of  the  British  pubUc  was  up  in  arms  at  the  outrage  thus 
perpetrated,  and,  as  all  sorts  of  danger  were  imasined,  parlia- 
mentary inquiry,  involving  tedious  delay,  was  instituted.  The 
outcome  was  the  promulgation  in  1894  of  Board  of  Trade  Regula- 
tions for  the  protection  of  existing  interests,  and  those  rules,  re- 
modelled from  time  to  time,  are  stillm  force.  They  have  no  doubt 
increased  the  construction  cost,  but  on  the  whole  have  encouraged 
a  type  of  installation  and  equipment  unsurpassed  if  not  unequalled 
in  the  world. 

About  this  time  the  famous  decision  was  given  by  the  House  of 
Lords  that  the  price  to  be  paid  by  a  local  authority  in  exercising  its 
powers  of  purchase  under  sec.  43  of  the  Tramways  Act  was  the  cost 
of  construction  minus  an  allowance  for  depreciation  dependent 
upon  the  condition  in  which  the  tramways  were  when  acquired. 
Something  of  the  kind  had  been  feared,  and  tramway  companies 
had  become  chary  of  investing  capital  in  electrification.  When  the 
House  of  Lords'  judgment  encouraged  a  rush  of  local  authorities  to 
enter  upon  schemes  of  tramway  ownership,  all  hope  of  raising 
capital  by  private  enterprise  for  the  adoption  of  the  new  method  of 
traction  had  to  be  practically  abandoned.  A  few  of  the  stronger 
and  more  progressive  companies,  in  enjoyment  of  considerable  terms 
of  unexpired  tenure,  and  strong  in  the  faith  that  was  in  them,  came 
to  terms  with  the  local  authorities  and  succeeded  in  pressing  for- 
ward the  realisation  of  electric  traction. 

Encouraged  by  his  American  experiences,  the  author  rotiirned  to 
this  country  and  entered  upon  an  energetic  advocacy  of  electric 
traction,  the  results  of  which  are  seen  in  the  many  tramways  with 
which  his  name  ii  connected.  He  describes  his  struggle  from  1H94 
to  1901  in  establishing  the  London  United  Tramways,  and  gives  par- 
ticulars of  some  of  tlio  other  undertakings  with  which  he  is  per- 
sonally associated. 

The  London  County  Council  tramways  require  separate  mention. 
Owing  to  the  extensive  adoption  of  the  conduit  system  a  large 
capital  expenditure  lias  been  necessary,  and  to  this  must  be  added 
ihe  price  of  the  old  horse  tramways  taken  over  from  the  companies. 
At  present  the  total  cost  ropresents  over  f  (10,000  per  route  mile  of 
tramway,  and  nbout  half  the  mileage  consists  of  horse  linos  still  to 
be  elentrificd.  When  all  these  have  been  converted  the  cost  per  mile 
over  the  completed  sysloin  will  be  considerably  higher.  AUhough 
the  lines  are  operated  through  what  is  probably  the  most  congested 
districtB  in  the  world,  and  the  cars  carry  about  a  million  passengers 
per  day^jherajg  only  g  modest  surpluii  for  the  re-ifirve  fund  after 

•  Alwlnicl  of  nil  uildrcss  delivered  on  .luly  9th  before  the  Tiaiii 
•Wflys  and  Light  Unilways  Astociatiou. 


paying  working  expenses  and  the  enormous  annual  capital  charges. 
It  is  only  fair,  however,  that  two  features  common  to  other  similar 
undertakings  should  be  referred  to.  First,  the  horse  lines,  partly 
owing  to  dislocation  of  traffic  during  reconstruction,  are  operated  at 
a  loss,  and  this,  it  may  be  assumed,  will  improve  concurrently  with 
the  work  of  electrification.  Second,  the  debt  charges  are  not  equated 
as  in  other  towns.  The  result  is  that,  instead  of  a  uniform  charge 
over  the  whole  period  of  the  currency  of  the  loans,  interest  and  re- 
demption on  the  whole  sum  borrowed  is  paid  from  the  first,  and  the 
amount  of  interest  paid  per  annum  diminishes  every  year  as  the 
capital  is  paid  off.  Thus,  even  though  matters  were  not  to  improve, 
the  financial  position  should  get  better  every  year  provided  ade- 
quate amounts  are  set  aside  as  a  reserve  for  depreciation  and  allowed 
to  accumulate,  a  matter  which,  as  we  know,  is  at  the  moment 
seriously  exercising  the  minds  of  all  concerned. 

The  London  County  Council  have  recently  departed  from  their 
strict  adherence  to  the  underground  conduit  and  have  now  adopted 
the  overhead  trolley  system,  so  the  author  may  be  pardoned  if  he 
sees  in  this  recantation  a  vindication  of  his  views.  There  appears 
no  prospect  of  extensive  development  of  the  conduit,  or  of  any  sur- 
face contact  systems,  save  in  places  where  from  esthetic  considera- 
tions, real  or  affected,  overhead  wires  are  prohibited,  and  the  author's 
judgment  is  that  the  electric  trolley  stiU  holds  the  field. 

The  Light  Railways  Act  of  1896  must  be  mentioned.  To  a  con- 
siderable extent  it  has  been  taken  advantage  of  for  the  construction 
of  electric  tramways,  and  the  procedure  is  quicker  and  somewhat 
cheaper  than  that  of  proceeding  by  bill.  The  veto  of  the  local 
authorities  has  not  to  be  encountered,  but  against  this  an  existing 
railway  company  may  veto  a  proposal  on  the  ground  of  competition, 
and  a  hght  railway  order  wiU  not  be  granted  for  a  line  which  would 
be  wholly  within  the  area  of  one  local  authority.  The  act  is  gradu- 
ally becoming  a  dead  letter,  and  no  great  increase  in  the  number  of 
apphcations  under  it  can  be  hoped  for  till  it  has  been  amended. 

The  greatest  stumbling  block  in  the  way  of  tramway  promotion 
is  the  power  of  veto  vested  in  local  authorities  by  the  Standin:? 
Orders  of  Parliament.  Many  efforts  have  been  made  to  induce 
Parhament  to  remove  or  at  least  mitigate  an  evil  that  has  had  an 
immense  influence  in  retarding  the  progress  of  street  locomotion  in 
this  country.  Great  hopes  were  entertained  that  good  results  might 
follow  the  recommendation  of  the  Royal  Commission  on  London 
Traffic  in  1904,  that  the  veto  should  be  moditied  if  not  altogether 
abrogated.  Although  Imperial  Parliament  has  not  made  any  defi- 
nite pronouncement,  our  labours  in  pressing  this  very  necessary 
reform  have  not  been  altogether  in  vain,  and  the  first  step  was  made 
this  session  in  connection  with  the  project  for  linking  up  our  West 
London,  Middlesex  and  Surrey  hnes  across  King  Edward  VII. 
Bridge,  when  the  Committee  of  both  Houses  unanimously  dis- 
allowed the  veto  of  the  two  County  Councils,  and  permitted  the 
bill  to  proceed. 

Great  hopes  were  based  on  the  announcement  by  the  Royal  Com- 
mission :  "  We  have  come  to  the  conclusion  that  the  appointment 
of  a  permanent  body  to  deal  with  questions  of  London  locomotion 
is  expedient."  A  carefully  selected  tribunal,  impartial  and  working 
on  broad  lines,  would,  the  author  is  convinced,  be  able  to  concen- 
trate and  consecrate  to  the  best  service  of  London  the  energy,  ex- 
perience and  brains  that  are  now  expending  themselves  on  partial 
and  fragmentary  projects.  There  is  no  question  in  his  mind  but 
that  until  the  great  problem  of  the  traffic  of  the  metropolis  is  handled 
in  some  such  way  as  is  suggested  it  will  continue  to  be  a  reproach 
that,  in  spite  of  all  our  individual  efforts,  we  lag  far  behind  many 
of  the  other  great  capital  cities  of  the  world. 

Mention  is  made  in  the  address  of  the  B.O.T.  tramway  returns, 
the  figures  of  which  are  proof  of  continued  expansion  and  prosperity. 
As  regards  engineering  improvements,  the  greatest  advance  of 
recent  years  is  probably  in  track  construction.  The  following  de- 
tails of  the  most  recent  form  of  periiianent-way  construction  on  the 
London  United  Tramways  may  bo  interesting  as  conforming  with 
the  best  standard  in  modern  tramway  practice. 

The  foundation  is  a  bed  of  Portland  cement  concrete  not  less 
than  0  in.  in  depth,  in  whicli  are  embedded  cross  sleepers  of  old 
girder  rail  inverted  and  bolted  solidly  to  the  girder  track  rails. 
These  sleepers  are  placed  at  intervals  of  9  ft.  and  extend  for  9in. 
outside  the  gauge  line.  In  addition  to  the  (ishphitcs,  each  joint  is 
provided  with  a  girder  sole  plate  consisting  of  a  ^in.  Ilat  plate  10  in. 
by  20in.  riveted  to  a  '.ilin.  lengtli  of  (iin.  girder  joist,  which  is 
embedded  in  the  concrete.  The  girder  sole  plate  is  bolted  to  the 
llangos  of  the  running  rail  and  forms  a  very  solid  and  effective 
support.  The  result  of  the  experience  with  this  arrangement  has 
been  entirely  satisfactory.  On  all  extensions  constructed  during  the 
past  three  years  the  rails  of  the  Ihitish  standard  No.  11  size  and 
specification,  have  been  used,  having  a  weight  of  100  lb.  per  lineal 
yard  straight  track  with  a  depth  of  (\\  in.  and  a  width  of  base  of 
7  in  I'raoticnlly  the  whole  of  this  traimvny  area  is  paved  with 
Australian  .larra  blocks  9  in.  loni{,  3  in.  wide  and  liliin.  deep,  and 
close  jointed,  laid  on  a  floating  of  Hand  and  Portland' coiuont.  All 
points  and  crossings  are  of  manganese  sloel,  and  every  possible 
ineans  is  adoptcil  of  making  the  permanent  way  subalantial  and 
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durable,  to  obviate  as  far  as  possible  an  unduly  heavy  drain  on 
revenue  in  maintenance  and  repairs.  The  coat  of  construction  per 
mile  of  double  track  luuounts  to  113,000. 

In  regard  to  British  tramways  generally,  there  appears  to  be  no 
reason  why,  skilfully  managed  and  conservatively  financed,  they 
should  not  enjoy  an  indefinito  period  of  financial  prosperity.  Thero 
are  three  points  that  handicap  us  in  comparison  with  other  countries : 
(1)  Our  tramway  cars  are  not  permitted  to  travel  fast  enough,  the 
average  speed  being  less  than  10  miles  an  hour.  (2)  The  double- 
deck  tramway  car  in  general  use  causes  much  delay,  particularly  at 
stopping  points.  The  adoption  of  this  type  of  car  is  consequent  upon 
the  regulation  enforced  by  the  authorities  that  no  car  shall  be 
licensed  to  carry  any  passenger  for  whom  a  seat  is  not  provided. 
(3)  Traffic  could  be  handled  more  successfully  on  special  occasions 
were  the  present  licensing  restrictions  regarding  passengers  removed 
or  amended.  It  is  undoubtedly  the  fact  that  there  is  no  other 
country  in  the  world  where  such  onerous  conditions  are  imposed 
upon  the  operation  of  electric  tramways,  and  we  are  faced  by  the 
alternative  that  either  we  are  right  and  all  the  rest  of  the  world  is 
wrong,  or  we  are  lagging  behind  the  more  progressive  nations.  In 
Tokyo,  with  an  electric  tramway  mileage  approximating  to  that  of 
the  London  United,  1,000  cars  a  day  are  run  at  an  average  speed  of 
20  miles  an  hour,  and  the  passengers  carried  number  some  300  mil- 
lions a  year,  or  nearly  six  times  the  number  carried  over  the  lines 
of  the  London  United. 

Municipal  control  of  tramways,  although  benefiting  from  the  com- 
mand of  cheap  capital,  has  done  little  for  the  solution  of  scientific 
or  traffic  problems. 

The  United  States. — The  growth  of  electric  traction  was  here 
amazing,  as  may  be  gathered  from  the  fact  that  in  the  early  nineties 
nearly  every  town  with  a  population  of  over  10,000  had  its  electric 
tramwaj'.  The  reasons  may  be  summed  up  as  follows  : — Bad  roads, 
cheap  and  easy  grants  of  franchises  and  concessions  for  long  or  in- 
definite periods,  lack  of  legislative  checks  on  cheap  (and  sometimes 
At  first  crude)  forms  of  construction,  alertness  of  the  people  to  grasp 
new  ideas  and  opportunities,  a  general  desire  for  rapid  transit,  enor- 
mous manufacturing  interests,  the  activity  and  insistence  of  pro- 
moters and  speculators,  and  the  political  doctrine  of  individual  free- 
dom and  equality.  Much  of  the  work,  of  course,  had  to  be  done 
■over  again,  and  a  better  permanent  way,  better  overhead  construc- 
tion, and  better  power  stations  provided. 

There  is  little  prospect  of  tramways  being  worked  by  munici- 
palities in  America.  In  New  Yorfe  the  city  authorities  have  con- 
structed the  whole  of  the  latest  underground  electric  railways  and 
then  leased  the  line  to  the  operating  company.  The  people  who 
have  anything  to  lose  have  a  wholesome  distrust  of  local  autho- 
rities, and  too  often  there  seems  to  have  been  ample  cause  for  it. 
There  have  been  prolonged  struggles  over  the  municipalising  of  the 
tramways  in  Chicago  and  Cleveland,  and  the  proposals  so  far  do  not 
seem  to  go  further  than  that  the  public  should  own  the  under- 
takings and  lease  on  terms  to  a  company  under  municipal  control. 

It  should  be  clearly  understood  that  the  only  reason  why  the  con- 
duit system  is  employed  in  New  York  and  Washington  is  that  over- 
head wires  for  any  purpose  whatever  are  prohibited  by  the  Legis- 
lature.    In  Chicago,  San  Francisco  and  elsewhere  the  overhead 


trolley  has  been  largely  substituted  for  the  cable  system.  A  con- 
siderable proportion  of  the  American  tramways  are  less  prosperous 
financially  than  ours,  but,  so  far  as  engineering  and  traffic  manage- 
ment are  concerned,  the  present-day  American  administrator  de- 
serves unbounded  praise  for  his  enterprise  and  almost  consuming 
energy,  and  the  various  departments  appear  to  be  moat  elaborately 
and  efficiently  organised. 

British  Colonies. — The  author  has  not  paid  special  attention  to 
Canada,  but  the  style  of  construction  there  is  similar  to  that  in  the 
United  States.  The  population  is  relatively  small,  and  the  number 
of  undertakings  in  1906  was  only  48.  Electric  power  is  almost  ex- 
clusively used.  The  total  length  of  lines,  measured  as  single  track, 
was  1,150  miles,  and  growth  is  rapid,  as  in  the  preceding  year  the 
length  was  only  956  miles.  The  number  of  cars  was  2,920,  against 
2,697.  Australia  has  no  extensive  systems  of  mechanical  tram- 
ways outside  Melbourne  and  Sydney,  the  former,  worked  by  a  com- 
pany under  arrangement  with  a  joint  board  of  municipaUtiea,  is 
cable  system,  and  the  latter,  mostly  electric,  is  worked  by  a 
Department  of  the  State.  Tramways  in  other  towns  are  electric, 
except,  in  Adelaide,  where  a  large  horse  system  has  been  taken 
over  by  the  local  authorities,  and  is  now  being  extended  and  elec- 
trified. In  New  Zealand  there  are  only  a  few  tramway  systems, 
mostly  electric.  South  African  tramways  are  suffering  from  the 
trade  depression  there. 

The  author  was  much  struck  during  his  recent  journey  with  the 
development  of  electric  tramways  in  Tokyo,  Yokouama,  Shanghai, 
Hong  Kong,  Singapore,  Colombo,  &o.  These  follow  western  models ; 
indeed,  most  of  them  have  been  built  and  equipped  by  British  engi- 
neers. In  Japan,  however,  they  are  run  by  native  officials  ;  but  m 
China  Europeans  are  in  admiui strati ve  command,  as  in  those  towns 
in  India,  where  tramways  have  been  installed. 

Europe. — A  prominent  feature  on  the  Continent  is  the  use  of 
alternating  current  instead  of  continuous.  The  great  variety  of 
local  conditions  in  different  European  countries,  and  of  nationalities 
and  customs,  is  reflected  in  the  variety  of  equipments.  As  a  rule, 
the  operation  is  in  the  hands  of  companies. 

Conclusion. — Too  often  in  this  country  have  we  lagged  behind  in 
the  race  with  other  countries,  not  fi'om  any  backwardness  in  our 
capitalists,  inferiority  in  our  engineers,  or  lack  of  enterprise  in  our 
business  men,  but  because  we  have  been  bound  by  legislative  re- 
strictions and  innate  conservatism.  But  in  the  past  public  opinion 
and  Parliament  have  been  forced  to  accede  to  changes  which  have 
been  proved  beneficial  in  young,  adventurous  and  go-ahead  countries 
and  colonies.  In  such  cases  we  have  profited  by  the  experience  and 
mistakes  of  those  who  led  the  way,  and  as  a  result  we  have  pro- 
duced apparatus  and  plant  superior  to  that  of  any  other  country. 
This  will  be  the  case  again  in  the  near  future  in  connection  with 
inter-urban  tramways  and  light  railways.  The  author  is  looking 
for  the  substitution  of  the  electric  for  the  steam  locomotive  on  rail- 
ways. Meanwhile,  let  us  still  impress  on  Parliament  that,  while 
the  improvement  and  development  of  the  means  of  generating, 
transmitting  and  distributing  electrical  energy  have  made  rapid, 
cheap  and  cleanly  transport  possible,  the  legislation  affecting  it  re- 
mains a  relic  of  the  horse  age.  But,  having  done  so  much  despite 
discouragement,  let  us  not  despair  of  doing  more. 


ELECTRIC  SIGNALLING  AT  THE  NEW  VICTORIA  STATION,  LONDON. 


The  rebuilding   of  the  passenger  station    of  the  London, 

Brighton  A;  South  Coast  Railway  Co.  at  Victoria,  London,  has 

■been  in  progress  for  about  eight  years,  and  the  work,  which  has 

entailed  the  solution  of  some  important  engineering  problems, 

18  now  approaching  completion.     The  station  is  one  of   the 

busiest  of  London's  great  railway  termini,  and  both  main  line 

and  local  trains  converge  upon  it.    It  is  in  connection  with  the 

rebuilding  of  the  station  and  the  rearrangement  of  the  traffic  that 

the  length  of  line  between  Victoria  and  London  Bridge  is  to  be 

operated  on  the  single-phase  alternate-current  system  (see  The 

Ekdrician,  Vol.  LIX.,  p.  888).  The  management  is  evidently  in 

practical  sympathy  with  electrical  developments,  judging  by  its 

enterprise  in  connection  with  the  traction  scheme  referred  to, 

■and  also  in  the  matter  of  its  signalling  arrangements.     It  is 

with  the  latter  that  we  propose  to  deal  in  the  present  article. 

VVe  may  mention  at  this  junctiure  that  the  extension  of  the 

traffic  facilities  at  Victoria  has  not  only  affected  the  immediate 

vicinity  of  the  station  proper,  but  also  the  entire  stretch  of 

permanent  way  between  Victoria  and  Battersea  Park.     This 

has  been  widened  by  the  addition  of  three  extra  running  roads 

■up  to  the  south  side  of  Grosvenor  Bridge  over  the  Thames, 


and  beyond  by  two  additional  roads.  The  bridge  across  tlie 
Thames  has  been  widened,  and  other  important  engineering 
works  undertaken.  The  cost  of  the  entire  scheme  when  finished 
will  probably  reach  the  sum  of  £1,500,000.  This  will  serve  to 
indicate  that  in  the  matter  of  cost  the  signalling  arrangements 
do  not  rank  with  the  more  imposing  works,  though  their  im- 
portance in  the  control  of  the  traffic  is  infinitely  greater. 

All  the  signalling  between  Victoria  and  Battersea  Park  is 
carried  out  on  what  is  known  as  the  Sykes  Electro-Mechanical 
system,  so  called  because  the  distinct  operations  of  signal  and 
point  movement  are  performed  res|)ectively  by  means  of  elec- 
trical and  manual  energy.  All  signals  are  actuated  electrically 
by  "  slides  "  in  the  operating  frame,  and  the  points  are  moved 
by  mechanical  levers  which  are  interlocked  in  the  ordinary 
way.  The  use  of  slides  saves  a  considerable  amount  of  space 
in  the  frame  and  also  labour  in  operation.  In  conjunction 
with  this  installation  is  the  lock-and-block  system,  the  distinc- 
tive feature  of  which,  apart  from  those  of  signal  operation,  is  the 
interlocking  of  the  block  instruments  with  the  signal  slides  and 
point  levers.  The  ordinary  block  telegraph  instrument,  common 
to  most  railway  systems,  is  dispensed  with,  and  its  place  is  taken 
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by  indicating  and  locking  devices  which  prevent  the  release  of 
sectional  signals  in  one  box  without  what  we  may  call  "  elec- 
trical permission  "  from  the  signalmen  in  other  boxes.  The 
connections  are,  in  fact,  so  arranged  that  each  signalman  has 
electrical  control  of  the  release  of  the  signals  on  each  side  of 
him,  and  unless  he  closes  the  releasing  circuit  of  the  particular 
signals  controlled  they  cannot  be  pulled  off  by  the  man  in  the 
next  box.  The  act  of  giving  the  release  signal,  or  "  plunging," 
as  it  is  termed,  locks  the  push  switch  by  which  the  signal  has 
just  been  sent,  and  prevents  the  signalman  sending  forward 
another  train  until  the  preceding  one  has  passed  over  a 
"  treadle  "  or  rail  switch,  which  again  releases  the  plunger  of 
that  particular  section. 


Fmiwt  CARRiiKc  sicmamc 

INSTRUMENTS,  REUrS  ETC. 


Fir:.  2. —End  View  of  Signal  Si.ihb  and  Point  Lkvkk  Framr 
AS  Instai.i.kd  at  Victoria  Station, 

A  ])lan  of  the  roads  at  Victoria  station  is  shown  in  Fig.  1, 
which  indicates  tlie  positions  of  tlie  boxes,  signals,  points,  &c. 
The  largest  cabin  is  that  known  as  the  South  Box,  measuring 
GO  ft.  by  11  ft.  and  containing  10l>  niccliaiiical  Icver.s  fur  point 
operation  and  Ifi.l  olcctrical  signal  slides.  Fig.  -  illustrates 
an  end  view  of  the  locking  frame  usoil  at  this  station.  Tho 
moclianical  levers,  which  are  7  ft.  G  in.  long  from  tho  centre  to 
the  lo|)  of  lii.nillc,  an<l  have  a  draft  of  '2  ft.  f>  in.,  arc  placed  at 
5J  in.  centres  and  tho  electrical  slides,  wiiicli  are  above  these 
levers,  about  5  ft.  fiom  lloor  level,  at  2i  in.  centres. 

Tho  signal  slide  frame  is  formed  of  wood  panels,  which  can 
bo  lowered  from  the  front  to  give  access  to  tho  slides  ami 
block   instruments  wliicli,   together  with  the  signal  keys  or 
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"plungers,"  train  indicators  and  signal  repeaters,  foim  a  part 
of  this  frame  and  give  it  a  compact  appearance.  The  slides, 
as  their  name  implies,  move  in  a  horizontal  plane  and  are 
pulled  out  or  pushed  in  as  may  be  reipiired,  the  draft  being 
2  in.  In  both  positions  they  are  check  locked  by  a  small 
electromagnet,  the  plunger  of  which  i.s  arranged  to  obstruct 
the  path  of  the  slide.  The  slide  handle  is  provided  with  a  de- 
pression switch,  which  is  in  series  with  the  lock  and  may  be 
used  under  certain  conditions  to  remove  the  lock  by  closing 
the  circuit  of  the  lock  magnet.  These  conditions  are  governed 
by  the  trains,  which  make  or  break  the  lock  circuit  at  a  "  lock- 
ing "  bar  operated  b}-  the  flanges  of  the  train  wheels.  Simi- 
larly, certain  of  the  point  levers  are  provided  with  an  elec- 
trical Icck,  which  consists  of  a  magnet  in  circuit  with  an  elec- 
trical depression  bar  placed  at  the  points,  and  so  arranged 
that,  while  an  engine  or  train  is  standing  on  the  bar,  the  lever 


Fiii.  3.  — DETAII.S  OF  Check  Lock  Magnkt  and   Lockimi;  Bars  for 
Point  Lever,s. 

cannot  be  pulled  over.  In  such  cases,  a  current-saving  device 
is  provided  in  the  form  of  a  foot  plunger  fitted  in  the  floor  of 
the  cabin  opposite  the  lever,  and  only  by  depressing  this 
plunger  can  the  lock  magnet  circuit  be  closed  and  the  lever 
freed  to  operate  the  points.  A  detail  of  one  of  the  locking 
magnets  for  the  point  levers  is  shown  in  Fig.  3. 

All  interlocking  between  electrical  slides  is  done  on  the 
shelf  above  the  frame,  and  all  interlocking  between  slides  and 
levers  is  done  in  the  troughs  below  the  floor  line.  The  inter- 
locking is  of  the  "tappet  "  type,  the  mechanical  tappets  being 
worked  from  an  escapement  gear,  which  reduces  the  stroke 
on  the  tappet  to  2  in.,  at  the  same  time  keeping  the  tappet 
3  ft.  ,")  in.  from  the  fulcrum  of  the  lever,  thus  forming  a  dead 
lock.  This  is  shown  in  Fig.  4.  The  electrical  tappet  is  actu- 
ated from  the  slide  by  a  vertical  rocking  shaft,  and,  the  stroke 
of  the  tappets  being  2  in.  and  the  centres  of  the  troughs  2|  in. 
conflicting  notches  are  avoided.  Seven  locking  bars  may  be 
placed  in  each  trough,  and  the  locks  are  all  loose,  not  riveted 
on  to  the  bars. 

Although  ordinary  mechanical-facing  point  locks  are  in  use 
at  Victoria,  some  of  the  facing  points  are  locked  by  a  mech 


nical  bjlt  working  in  conjunction  with  an  electrical  depression 
bar  which  works  somewhat  as  follows  :  Assume  that  the  bar  is 
not  depiesscd  by  an  engine  or  train,  a  contact  is  made  at  the 


-Da 


Fig.  4. — Details   of  Escapement  Gear  on  Sykes   Point   Lever   to 
Reduce  Length  of  Effective  Stroke  to  2  in. 


I'lc.  5. — Sykbs  Electrical   l)ErRE.ssioN  Bak  Attached  Directlx  to 
Running  Rail,  as  used  in  Platform  Bays. 

bar  which  allows  a  current  to  flow  through  foot  plungers,  fixed 
in  the  footboard  opposite  the  bolt  levers  in  the  cabin,  and 
through  an  electrical  lock  on  the  levers,  so  that  if  the  foot 
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plunger  is  depressed  the  lock  is  withdrawn,  thus  allowing  the 
bolt  to  be  drawn  and  the  points  moved.  If  a  train  is  standing 
on  the  electrical  bar  the  circuit  is  broken  down  and  both  the 
bolt  and  point  levers  are  held  in  the  frame.  These  electrical 
bars  are  42  ft.  in  length,  and  some  of  them  are  made  up  of  two 
pieces  for  convenience  of  working.  It  may  here  be  mentioned 
that  all  the  electrical  depression  bars  are  of  the  usual  Sykes 
pattern,  but  they  are  carried  on  the  rail  itself  and  not  on  the 
sleeper.  A  view  of  a  portion  of  one  of  these  bars  is  shown  in 
Fig.  5. 


and  as  it  contains  mercury,  this  is  set  in  motion  completing  a 
"wave  "  the  circuit  across  two  fixed  contacts.  This  treadle  is 
used  in  the  platform  bays  at  Victoria. 

The  banner  signals  are  placed  in  a  circular  enclosed  case 
as  shown  in  Fig.  7,  which  illustrates  a  group  of  signals  of 
various  sizes.  The  semaphore  is  of  light  wire  framing  covered 
with  a  suitable  red  fabric.  This  is  pivoted  in  the  centre 
on  a  spindle  which  carries  an  S  shaped  armature  placed 
within  the  field  of  a  doulile- limbed  electromagnet.  The 
shape  of  the  armature  ensures  its  movement  (with  the  sema- 


Fic.  6.— Sykes  R.vil  Co.nt.\<  t  ok  Tre.adi.e  U.sed  to  Release  Block  Instrument  r.v  the  Passaoe  or  a  Train. 
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The  electrical  bar  contacts  are  spring  tongues  attached  to  an 
insulated  block  fixed  to  the  hinge  pin  which  moves  with  the  bar. 
The  contacts  bridged  by  these  tongues  are  fixed  to  the  bearing 
supporting  the  hinge  pin  from  the  sleeper  level.  The  main 
bearings  of  the  bar  are  substantial  brackets  which  are  secured 
directly  to  the  rail  itself.     In  Fig.  6  an  electrical  treadle  is 


phore)  on  the  passage  of  a  small  current  through  the  electro- 
magnet. The  heavier  si_i;nals  used  in  the  approaches  to  the 
station,  and  which  are  of  the  ordinary  sem.%phore  pattern,  are 
operated  by  a  small  motor  attached,  in  a  suitable  housing,  at 
the  base  of  the  signal  post  or  located  conveniently  on  the 
bridge  when  several  signals  are  mounted  together.  The  sign.al 
motor  equipment  is  depicted  in  Fig.  8,  in  which  two  outfits, 
one  open  and  one  closed,  are  shown.  The  motor  itself  is  quite 
diminutive,  and  takes  only  2-7  amperes  at  GO  volts.  This  is 
arranged  to  drive  the  operating  wheel  through  a  worm,  and  by 
this  the  signal  is  drawn  down  to  the  "oil"'  position.     When 


NO 


N°2 


NOO 


NO  4 


Flo.  7. — fimur  or  Svkes  Uanneic  (Sii^nai.s  Oiku\ti;i>  i:v  Ki.ec  riuui  \(:nki> 


illustrated,  this  being  also  attached  directly  to  the  rail.  It  con 
lists  of  a  girder  bolted  at  each  end  to  the  rail  ami  provided 
with  a  liolo  in  the  web  near  its  centre.  Through  thi.s  hole 
projects  a  pin  secured  at  one  end  to  the  rail  and  fitted  at  its  free 
extremity  with  a  knife-odgod  jjrojcction  which  bc;na  on  the  end 
of  a  long  lover.  This  lever  is  linkcMl  up  to  a  small  Heale<l  box 
which  is  normally  tilted  slightly  when  the  lever  is  at  rest. 
When  a  train  passes  over  the  rail  the  pin  passing  through  the 
girder  web  is  depressed  and  through  the  lover  the  box  is  tilted, 


this  is  reached  a  pair  of  contacts  are  closed  and  a  small  oloctro- 
niagnet  is  onergi.seil  and  attracts  an  armature,  which  draws  a 
])iii  .against  a  stoj),  thereby  holding  down  the  signal  arm  ;  the 
motor  meantime  is  stopped.  When  the  holding  niiignet  is 
do-energised  the  signal  arm  is  free  to  go  to  danger  by  the  falling 
of  its  controlling  weight,  tlio  holding  oil  current  being  01 
ampere  at  CO  volts. 

'i'wo  point  motors  arc  employed  at  Victoria,  and  the  equip- 
ment of  one  of  these  is  shown  by.the  drawing  in  Fig.  '.>.     The 
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motor  is  fitted  with  a  pinion  engaging  with  a  spur  wheel  on 
the  shaft  of  which  is  a  worm  from  which  the  main  drive  to  the 
point  lever  is  taken.  The  gears  run  normally  in  air,  being 
luhricated  with  hard  grease  from  time  to  time.  The  motor  is 
rated  at  >,  H.r.,  and  runs  at  2,000  revs,  jicrmin.  The  jjointsare 
moved  over  in  .'>  seconds  from  the  pntting  over  of  the  point 
lever'.  A  special  spring  coupling  is  fitted  between  the  worm 
wheel  and  the  point  lever  to  relieve  the  motor  of  the  shock  of 
finally  closing  the  points. 

The  diagram  in  Fig.  10  shows  the  connections  between  the 
signal  slides  and  the  signals  at  Victoria  station.  The  current 
passes  direct  from  the  contact  springs  of  the  signal  slides  to 
the  signal  motors,  afterwards  passing  through  the  point  and 
bolt  detectors  to  return.  In  the  case  of  the  distant  signals,  the 
current  first  passes  through  contacts  on  the  inner  and  outer 


possible  to  accept  another  train  from  the  roar  by  reversing  the 
junction  points,  the  points  becoming  locked  in  that  position 
when  once  the  train  has  been  accepted. 

The  block  instrument  is  similar  to  that  which  is  used  for 
Sykes'  lock-and-block  on  mechanical  frames,  but  is  adapted 
for  locking  tiic  electrical  slides  which  work  the  signals  in  the 
electro-mechanical  system. 

It  consists  of  a  pair  of  coils,  the  poles  of  which  are  magnetised 
by  the  induced  magnetism  of  a  permanent  magnet  placed  above. 
The  armature,  when  held  up  by  the  coils,  allow  a  blade  to  drop 
into  a  slot  in  an  ordinary  V  lock  engaging  in  the  slide,  at  the 
same  time  a  flag  attached  to  the  top  of  the  blade  shows  the 


Fig.  8.—  Sykes  Sional  Motors,  shown  Open  and  Closed. 

Tlie  upper  motor  works  tlie  home  and  the  lower  motor  tlie  distant 

signal  arms. 

homes,  so  that  it  is  electrically  impossible  for  the  distant  signal 
to  come  oil  with  the  homes  at  danger,  supposing  the  inter- 
locking failed.  The  platform  bars  control  the  distant  arm  at 
the  entrance  to  Nos.  8  and  9  platforms,  so  that  if  these  bars 
are  depressed  by  a  train  standing  in  the  platform  the  distant 
arm  is  held  at  danger.  The  home  arm,  however,  can  be 
lowered  if  the  bars  in  the  south  section  are  not  depressed. 
These  bars  are  also  used  for  removing  the  slot  on  the  South 
Box  shunting  signals  into  the  platform  roads,  so  that  if  the 
platform  road  is  occupied  the  South  Box  may  lower  his  shunt 
to  allow  an  engine  to  proceed  to  his  train  independently  of  the 
North  Box  ;  at  the  same  time  the  semaphore  arms  are  electri- 
cally locked.  The  other  platform  roads  are  similarly  locked. 
Battersca  Pork  is  an  ordinary  double-line  junction,  which  is 
interlocked  with  the  block  instruments  in  such  a  way  that 
when  a  branch  train  is  standing  at  the  platform  it  is  only 


Fii:.  9. — Details  of  Sykes  Point  Motor  Equipment  as  Installed 
IN  TiiK  Platform  Bays  at  Vktoria  New  Station. 

word  "Locked"  in  red  through  an  opening  in  the  dial  of 
the  instrument.  The  magnets  are  not  sufficiently  strong 
to  pull  the  armature  up,  but  are  only  intended  to  hold  the 
armature  when  it  is  pushed  up  by  means  of  the  slide  being 
pulled. 

The  instrument  controlling  the  starting  signals  leading  into 
the  next  station  are  freed  by  means  of  a  plunger  in  the  box 
in  advance.  This  plunger  joins  up  a  battery,  which  in  passing 
current  througii  tlie  coils  of  the  instrument  neutralises  the 
effect  of  the  permanent  magnet,  allowing  the  armature  to  fall 
away,  thus  releasing  the  .signal  slide.  The  slide  is  now  pulled 
to  lower  the  starting  signal  and  by  so  doing  the  instrument 
becomes  again  locke'd.  A  switch  is  also  operated  which  cuts 
oS'  the  plunging  line  and  joins  up  the  treadle  line  in  readiness 
for  the  train  to  release  the  instrument  by  passing  over  the 
treadle ;  the  long  notch,  however,  allows  the  signal  to  be  placed 
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at  danger  in  a  case  of  emergency,  but  the  slide  cannot  be  placed 
fully  normal. 

The  plunger  P  at  this  cabin,  which  is  shown  in  the  diagram 
(Fig.  11)  has  to  be  turned  either  to  the  right  or  left  in  order 
to  plunge.  It  is  also  prevented  from  turning  by  the  electrical 
locks  B,  B.  A  switch  hook  S  is  placed  so  that  it  may  be  placed 
over  the  plunger  to  act  as  a  reminder  to  the  signalman  not  to 
plunge  if  it  should  be  necessary.  This  hook  also  cuts  off  the 
battery  at  K,  which  controls  the  block  arm  in  the  rear  box,  so 
that  the    signalman    there    knows  that  the  man  in  advance 


slides  are  now  pulled,  becoming  backlockedin  their  turn.  The 
train  is  now  offered  to  Wandsworth-road,  and,  when  plunged 
for  by  the  signalman  there,  takes  the  lock  off  No.  28  slide  and 
throws  the  block  arm  to  danger.  No.  28  signal  may  now  be 
pulled  off,  and  that  also  becomes  bick-locked.  The  train  now 
passes  over  the  first  treadle,  thus  freeing  Xo.  25  slide,  allowing 
the  signal  to  be  put  to  normal,  the  action  of  replacing  the  slide 
re-sets  the  plunger,  so  that  a  second  train  may  be  accepted ; 
but  No.  25  slide  is  locked  up,  and  the  relay,  having  been  lifted 
when  No.  25  was  first  pulled,  breaks  the  circuit  on  the  left- 
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Station'. 


is  not  in  a  position  to  accept  a  train.  Suppose  a  down 
branch  train  is  offei-ed  by  the  man  in  the  rear,  he  must 
first  have  Nos,  1,  4,  8  and  9  points  in  their  normal  position, 
and  should  No.  25  have  been  used  previousl}-,  Xo.  26  would 
have  to  have  been  used  to  reset  the  relay  on  Xo.  25.  Current 
now  passes  from  the  liattery  through  the  contacts  on  the 
point  levers,  contact  and  lock  on  plunger,  relay  on  25  and 
back  to  battery.     This  allows  him  to  turn  the  plunger  to  the 


hand  plunger  coil  lock,  so  that  the  man  is  compelled  to  reverse 
the  position  of  No.  4  junction  points,  and  set  them  for  the 
straight  road  before  being  able  to  turn  his  plunger  to  the  right 
in  order  to  plunge.  The  release  of  No.  25  slide  is  effected  by 
a  pneumatic  contact  on  No.  2G  slide,  which  is  only  operated 
by  the  slide  being  replaced  to  normal  ;  the  first  action  of  pull- 
ing the  slide  does  not  affect  it.  Then,  again,  this  contact  is 
only  momentary,  so  that  it  does  not  in  the  least  matter  how  long 
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loft  and  i)lnngc  ;  another  battery  is  now  JDJiicd  up,  sending  i\ 
releasing  current  to  I'atlcrsoa  Pici  to  release  I  he  starting 
signal.  When  the  hand  is  rcniovoil,  the  plunger  assumes 
its  normal  position  and  becomes  locked,  allowing  the  blade 
to  drop  and  displaying  "Train  on  "  through  an  ojicMing  in  the 
dial  of  the  instrument,  at  the  Hanio  time  the  two  ])aiis  of  con 
tacts  C,  C,  above  the  indicating  ll.ag  are  broken, 'thus  cutting  oil 
the  block  arm  battery,  and  consoiiuently  throwing  the  indicat- 
ing arm  in  the  roar  box  to  danger.     No.s.  25  and  2G  signal 


the  slide  remains  in  the  mid  position.  It  follows  thit  No.  20 
can  only  bo  replaced  l>y  the  train  actuating  the  treadle  in  ad- 
vance, and,  once  having  done  so,  it  bci'imcs  locked  until 
2H  is  used  and  leplarcd."  No.  2('.  also  resets  the  relay  on  25, 
thus  allc.wing  the  branch  plunger  to  he  u.so<l  onco  again. 

'i'hc  Victoria  signalling  schcino,  which  ioi|uircs  only  a  small 
amount  of  energy  for  tjie  operation  of  the  signals  and  other 
apparatus,  constitutes  the  largest  installation  of  the  lock-and- 
block  system  yet  introduced  by  the  W.  11.  Sykes  Interlocking 
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Signal  Co.  From  a  railway  engineer's  point  of  view  thej'  pre- 
sent many  features  which  wc  feel  are  of  importance  in  the  safe 
handling  of  the  tratlic  at  sucii  complicated  termini  as  Victoria. 
The  ingenious  combination  of  electrical  and  mechanical  devices 
to  furnish  a  complete  check  on  the  signalman,  and  at  the  same 
time  make  the  setting  of  roads  and  signals  dependent  upon  the 
movements  of  the  trains  themselves,  is  something  of  which 
railway  men  should  fee!  proud,  particularly  as  it  appears  to 
f  olve  many  problems  impossible  of  solution  by  purely  mechanical 
means. 

Our  thanks  are  due  to  Mr.  C.  L.  Morgan,  engineer  to  the 
London,  Brighton  it  South  Coast  Railway,  for  his  courtesy  in 
allowing  us  to  inspect  the  various  parts  of  the  installation,  and 
to  the  W.  K.  Sykes  Interlocking  Signal  Co.  for  f 


Syl 
mation  at  our  disposal. 


■  placing  infor- 


ELECTRICITY  IN  AGRICULTURE.* 

BY    SIR    OLn'EK    LODGE. 

Some  30  years  ago  Prof.  Lemstriim  sought  to  elucidate  the  aurora 
borealis  by  trying  to  imitate  its  appearance  by  electrical  experiments.t 
For  this  purpose  he  produced  high-tension  discharges  of  various 
kinds,  and  sent  them  through  vacuum  tubes  until  he  got  an  appear- 
ance very  like  those  of  the  northern  lights.  Some  of  these  experi- 
ments he  conducted  in  his  greenhouse,  and  he  noticed  incidentally 
that  the  plants  seemed  to  thrive  under  the  treatment,  and  that  the 
electrification  thus  produced  in  their  neighbourhood  appeared  to  do 


Fia.  1. — Inside  the  Transformer  Shed,  showing  Sir  Oliver  Lodge's  Inductive 
Break,  special  Induction  Coil  and  High-tension  Valves, 
This  apparatu."!  supplies  oontiauoua  current  at  100,000  volts. 

them  good.  He  also  noticed  as  remarkable  the  flourishing  develop- 
ment of  plants  In  arctic  regions  where  the  sunlight  was  very  weak, 
and  he  attributed  part  of  this  growth  to  the  influence  of  electric 
discharges.  He  says  that  when  the  plants  in  the  North  of  Norway, 
Spit/bergen  and  Finnish  Lapland  have  resisted  the  frequently 
destructive  night  frosts  they  show  a  degree  of  development  which 
greatly  surpasses  that  of  plants  in  more  southern  regions,  where 
the  cUmatic  conditions  are  more  advantageous. 

He  pursued  the  matter  by  careful  observation,  and  he  concluded 
that  the  needle-like  shape  of  the  leaves  in  fir  trees,  and  the  beard 
on  the  ears  of  most  cereals,  have  the  discharge  of  electricity  as  their 
fvmction,  and  finds  that  they  do  act  in  this  way. 

This  observation  and  these  experiments  of  Prof.  Lcmstriim  were 
not,  indeed,  the  beginning  of  the  application  of  electricity  to  plint 
growth,  because  pioneer  attempts  had  been  made  long  before,  but 
it  was  the  beginning  of  a  thorough  and  scientific  treatment  of  the 
problem.  Attempts  of  a  different  kind  had  also  been  made.  I'lates 
had  been  sunk  in  the  ground,  and  a  current  passed  between  them 
among  the  roots  of  plants ;  but  whatever  effect  is  thus  caused  is  of 


•  In  abstract. 

t  "  Electricitj'  iu  Agriculture  and  Horticulture."  By  Prof.  S.  Lem- 
strOm.  (London  :  The.  Ehctrkian  Offices,  1,  2  and  3,  Salisbury-court, 
Fleet-street,  and  all  booksellers.)    38.  6d.  net. 


a  totally  dififerent  kind  to  that  excited  by  high-tension  electricity 
suppUcd  to  the  air  above  them.  Both  in  a  luinne'-  are  natural  pro- 
cesses. There  are  natural  earth  currents,  and  these  must  flow 
among  tlie  roots  of  plants,  though  whether  they  produce  an  appre- 
ciable effect  may  be  doubted. 

There  is  a  natural  atmospheric  electrification,  and  this  must  be 
playing  an  important  part  in  many  phenomena.  Atmospheric  elec- 
trilication  is  responsible  for  the  formation  of  rain  and  hail.  During 
fine  weather  the  electricity  in  tlie  air  is  usually  of  one  sign  :  mainly 
positive.  When  wet  weather  sets  in,  the  electricity  in  the  air  usually 
changes  sign,  becoming  negative.  The  whole  subject  is  a  large  one  ; 
a  great  deal  is  known  about  it,  and  vastly  more  remains  to  be  fenown  ; 
but  meanwhile  it  can  hardly  be  doubted  that  the  electrification  of 
the  air  has  some  effect  on  growing  plants.  For  it  is  found  that, 
under  the  influence  of  sunshine,  electrified  plants  can  give  off  elec- 
tricity into  the  air  from  the  leaves  ;  and  the  fact  that  the  air  is 
electrified  relatively  to  the  soil  requires  that  the  plants  shall  be  elec- 
trified too,  so  that  in  all  probability  they  are  in  a  constant  state  of 
slow  electrical  discharge,  which  becomes  more  rapid  when  the  sun 
is  up.  In  what  way  this  discharge  of  electricity  from  their  growing 
tips  and  hair  and  surface  generally  really  acts  must  be  studied  and 
reported  on  by  physiological  botanists ;  but  it  is  natural  to  suppose 
that  it  cannot  be  without  influence,  and  reasonable  to  think  that 
that  influence  must  be  beneficial-  a  hypothesis  which  direct  experi- 
ment confirms. 

Possibly,  in  some  sunny  countries  the  effect  is  excessive,  and 
might,  with  advantage,  be  moderated ;  but  in  this  chmate  it  turns 
out  that  artificial  supply  of  electricity  does  increase  the  rapidity 
and  assist  the  amount  of  growth.  At  any  rate,  the  experiments  of 
Lemstrom,  which  were  repeated  and  extended  by  others,  clearly 
pointed  in  that  direction.  So  when,  after  some  prehminary  experi- 
ments at  liitton,  Mr.  J.  E.  Newman,  of  Gloucester,  acting  in  con- 
junction withjRIr.  II.  Bomford,  of  Salford  Priors,  deter- 
mined to  try  the  phenomenon  on  a  really  large  scale, 
and  came  to  me  to  see  if  I  could  help  them  electrically, 
and  enable  them  to  maintain  a  continuous  high-tension 
discharge  for  hours  together  each  day  over  10  or  11 
acres  by  means  of  power  furnished  by  an  oil  engine 
and  dynamo,  I  very  willingly  assented,  and  set  my 
son,  Mr.  Lionel  Lodge,  upon  the  work. 

The  method  adopted  is  to  stretch  over  the  field  to 
be  treated  a  number  of  wires  on  poles,  something  like 
low  telegraph  wires,  but  high  enough  for  loaded  wag- 
gons and  all  the  usual  fanning  operations  to  go  on 
underneath  the  wires  without  let  or  hindrance.  The 
wires  are  quite  thin,  and  are  supported  by  a  few  posts 
in  long  parallel  spans,  about  iO  ft.  apart.  They  are 
supported  on  the  posts  by  elaborate  high-tension  insu- 
lators, and  they  extend  over  all  the  acreage  under 
experiment,  a  control  plot  of  similar  land  under  simi- 
lar conditions  being,  of  course,  left  without  any  wires. 
The  system  of  conductors  is  then  connected  at  one  post 
with  a  generator  supplying  positive  electricity  at  a 
potential  of  something  '  like  100,000  volts,  and  with 
sufficient  power  to  maintain  a  constant  supply  of 
'    I  electricity  at  this  kind  of  potential. 

Sm  Leakage  immediately  begins,  and  the  charge  fizzes 

Mm  I        ofl'  from  the  wires  with  a  sound  which  is  sometimes 
audible,  and  with  a  glow  which  is  visible  in  the  dark. 
Anyone  walking  about  below  the  wires  can  sometimes 
feel  the  effect  on  the  hair  of  the  head,  a^  of  a  cobweb 
on  the  face.     They   are  then  feehng  the  stimulating 
action  of  the  electrification. 
The  electrification  is  maintained  for  some  hours  each  day,  but 
is  shut  off  at  night ;  it  is  probably  only  necessary  to  supply  it  during 
the  early  morning  hours  in  summer  time,  and  in  spring  time  or  in 
cold,  cloudy  weather  for  the  whole  day,  or  during  the  time  of  the 
plant's  greatest  activity.     But  at  what  stages  of  the  growth  of  a 
plant  the  stimulus  is  most  effective  has  still  to  be  made  out. 

However,  in  the  case  of  wheat,  both  the  ear  and  the  straw  is 
valuable,  and  the  electrification  is  accordingly  applied  for  a  time 
each  day  during  the  whole  period  of  growth  until  stoohng 
begins. 

The  power  required  to  generate  the  electricity  is  very  small,  for 
although  the  potential  is  high  the  quality  is  insignificant,  and  the 
energy  is  accordingly  comparatively  trivial. 

The  electricity  can  be  generated  in  more  than  one  way.  It  can 
be  generated  by  the  revolving  glass  plates  of  a  static  influence 
machine,  usually  known  in  this  country  as  a  Wimshurst  machine, 
or  it  can  be  generated  by  transforming  up  to  high  tension,  and 
rectifying  to  one  direction,  the  current  from  the  generator  after 
transformation.  The  first  is  in  many  respects  the  simplest,  and 
was  used  in  the  early  and  small  scale  experiments,  but  it  can  haidly 
be  regarded  as  an  engineering  method  adapted  to  continuous  or 
rough  use. 

The  latter  is  the  one  which  in  the  trials  now  to  be  described  we 
have  adopted. 
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The  power  is  generated  by  a  two-horse  oil  engine  driving  a  small 
dynamo  in  an  outhonse  of  the  farm.  Thence  the  current  is  taken 
by  ordinary  overhead  wires  to  tlie  field,  where  the  wires  enter  a 
suitable  weather-tight  hut,  which  contains  the  transforming  and 
rectifying  apparatus.  The  only  moving  part  here  is  the  "  break," 
and  it  the  original  dynamo  had  been  an  alternator,  even  this  might 
be  dispensed  with.  The  transformer  is  a  large  induction  coil 
specially  made  to  stand  continuous  use,  and  its  current  is  then 
rectified  by  means  of  vacuum  valves  in  accordance  with  a  patented 
device  of  my  own. 

The  negative  electricity  is  conveyed  direct  to  earth,  while  high- 
tension  electricity,  all  ol  positive  sign,  is  led  by  a  specially  insulated 
conductor  out  of  the  shed  to  the  nearest  post  of  the  overhead  insu- 
lated wires,  which  are  thereby  maintained  at  continuous  high- 
positive  potential. 

The  results  obtained  in  1900  were  an  increase  of  40  per  cent,  in 
Canadian  (Red  Fife)  wheat  and  30  per  cent,  in  English  (White 
Queen)  wheat.  The  corresponding  increase  in  1907  for  Red  Fife 
wheat  was  29  per  cent. 

In  1906  the  electrical  plant  was  run  for  621|  hours  on  90  days 
at  an  average  electrical  pressure  corresponding  to  a  |  in.  spark. 
In  1907  it  was  run  for  1,014  hours  on  115  days  at  an  average  pres- 
sure corresponding  to  a  §  in.  spark. 


Fig.  2.— C'ompauison  of  Rlectiufied  Wheat  (E)  with  Wheat  GrowiN 
IN  THE  Control  Field  (C). 

An  average  plant  is  taken  in  each  tM.se  ;  note  the  bro.iiler  leaves  and  darker 

colour  of  the  electrified  wheat.     The  wlieat  was  put  into  potn  for  cou- 

venience  in  iihot<>K''aphing. 

The  complete  arrangements  for  generation  of  the  high-tension 
currents  are  as  follows  : — Direct  current,  about  iJ  amps,  at  220  volts, 
is  generated  by  a  dynamo  driven  by  an  oil  engine  of  about  2  ii.i-. 
The  current  passes  from  the  dynamo  tlirougli  the  primary  of  a 
largo  induction  coil  with  a  makeandbreak  contact  interposed  in 
the  circuit.  From  the  secondary  of  the  coil  the  high-tension  current 
was  passed  through  the  rectifiers,  and  then  the  one  pole  connected 
to  the  system  of  oveihcad  wires,  the  other  pole  being  earthed. 

The  overhead  system  of  wires  covered  about  lO.J  acres  of  ground. 
The  wires  were  mounted  on  insulators  placed  upon  larch  poles, 
some  Lift,  high,  which  wore  placed  in  rows,  the  rows  being  separated 
by  a  distance  of  102  yds., and  the  poles  in  a  row  being  71  yds.  apart. 
Stout  telegraph  wire  carried  the  current  down  each  row,  wliile  thin 
galvanised  iron  wires,  placed  some  12  yds.  apart,  wore  stretched 
between  the  rows,  and  acted  as  tlio  discharge  wires.  In  this  way 
22  poles  were  sudicicnt  to  support  the  wire  over  the  19  acres, 
lioughly,  only  one  polo  per  acre  is  required;  therefore,  the  incon 
venience  is  practically  nil.  The  height  at  which  the  wires  arc 
taken  allows  a  loaded  waggon  to  go  beneath.  Owing  to  the  llc.xible 
suspension,  risk  of  breakage  to  tlio  wires  is  negligible. 

The  acreage  was  spread  over  two  different  fields,  in  one  field  of 
which  some  11  ocroB  of  wheat  wore  under  treatment,  in  tlie  other 
OJ  acres  of  barley,  and  a  Jt  aero  plot  planted  with  pololoes,  man- 
golds, Ac.  The  wheat  field  was  of  iHj  acres  oxtont,  the  remaining 
7  acres  were  sown  with  English  (White  (jucen)  wheat,  1^  acres,  and 


Canadian  (Red  Fife)  on  5J  acres.  In  the  electrified  part  Canadian 
wheat  occupied  2i  acres,  English  wheat  9  acres.  In  the  wheat 
difference  was  noticeable  at  an  early  stage,  the  young  blades  on  the 
electrified  part  being,  in  the  opinion  of  many  observers,  of  a  darker 
green. 

The  crop  was  judged  as  considerably  heavier  by  several  practical 
observers,  and  the  straw  was,  on  .an  average,  from  4  in.  to  8  in. 
higher.  Both  experimental  and  control  plots  came  into  ear  at  about 
the  same  time,  but  the  Canadian  wheat  under  treatment  was  ready 
for  cutting  some  three  or  four  days  before  the  control  area.  Besides 
the  increased  yield  of  39  and  29  per  cent,  respectively  as  previously 
stated,  the  electrified  wheat  sold  at  prices  some  7|  per  cent,  higher, 
several  millers  in  baking  tests  finding  that  it  produced  a  better 
baking  Hour. 

No  theoretical  conclusions  can  be  drawn  from  the  increase  by 
electrical  treatment  owing  to  the  uncertainty  existing  as  to  what 
factors  determine  the  strength  of  wheat,  but  it  is  interesting  to 
note  that  greater  strength  is  usually  accompanied  by  increase  in 
percentage  of  total  nitrogen.  The  experiments  are  being  repeated 
upon  wheat  during  the  present  season,  and  strawberries  are  also 
under  treatment  once  more. 

Strawberries  showed  a  3.3  per  cent,  increase.  Earlier  ripening 
was  also  observed. 

Those  interested  in  these  experiments  are  much  indebted  to  the 
enthusiastic  co-operation  of  Mr.  Bomford. 


ON  THE  ABSORPTION  OF  SHORT  ELECTRIC  WAVES 
BY  AIR  AT  DIFFERENT  PRESSURES."^ 

BY  J.  E.  n'ES  AND  R.  E.  CLYDE  GOWDY. 

It  has  been  known  for  some  time  past  that  wireless  telegraph 
messages  can  be  sent  farther  at  night  than  in  the  day.  One  of  the 
explanations  of  this  fact  which  have  been  advanced  is  that  the  sun- 
hght  ionises  the  air,  and  that  this  ionisation  causes  an  absorption  of 
part  of  the  energy  of  an  electric  wave.  It  was  suggested  by  Prof. 
L.  T.  More  that  this  problem  could  be  reduced  to  a  laboratory  ex. 
periment  by  sending  short  electric  waves  through  air  enclosed  in  a 
glass  tube  at  dift'erent  pressures  and  under  diti'erent  conditions  of 
ionisation,  and  determining  what  absorption  of  the  energy  of  the 
wave,  if  any,  occurred  under  these  differing  conditions. 

This  experiment  has,  in  part,  been  carried  out  by  the  authors 
during  the  past  year.  The  electric  waves  were  generated  by  an 
oscillator  of  a  modified  Righi  type,  consisting  of  two  small 
cylinders  of  platinum,  each  2.5  mm.  long  and  2  j  mm.  in  dia- 
meter, sealed  into  glass  tubes.  The  spark  between  them  took  place 
in  kerosene  oil.  The  resonator  wasof  the  Klemencic  type,  consist- 
ing of  two  brass  cylinders  each  .31  mm.  long  and  2'.')  mm.  in  diameter, 
connected  together  by  a  thcrmo  electric  junction  made  of  fine  iron 
and  constantan  wires.  A  DuddeU  thermo-galvanonieter  was  used  to 
detect  the  thermo  electric  current.  Between  the  oscillator  and  the 
resonator  was  placed  a  glass  tube,  44'5  cm.  long  and  10  cm.  in 
diameter,  having  pieces  of  plate  glass  sealed  upon  its  ends.  This 
tube  was  airtight,  and  the  air  in  it  could  be  rarefied  by  means  of  a 
Geryk  p\imp.  The  oscillator  and  resonator  were  each  about  2  cm. 
from  an  end  of  the  tube.  Behind  each  of  them  was  placed  a  para- 
bolic cylindrical  mirror  made  of  zinc.  The  electric  waves  gene- 
rated by  the  oscillator  thus  travelled  through  the  rarefied  air  in  the 
glass  tube,  produced  electrical  oscillations  in  the  resonator  at  the 
other  end  of  it  and  caused  a  detlection  of  the  galvanometer.  Any 
increase  in  the  absorptive  power  of  the  air  in  the  tube  due  to  its 
rarefaction  was  shown  by  a  decrease  in  the  deflection,  and  vice 
versa. 

The  following  results  have  thus  far  been  obtained  :  For  pressures 
ranging  from  atmospheric  pressure  to  about  O'.")  mm.  of  mercuryi 
there  are  two  pressures  which  give  maxima  of  absorption  and  at 
least  one  pressure  which  gives  a  minimum  of  absorption.  One  of 
the  pressures  which  give  maxima  of  absorption  is  near  the  zero  of 
pressure,  and  the  other  lies  between  40  cm.  and  00  cm.  of  mercury. 
The  pressure  of  minimum  absorption  lies  between  'l'>  cm.  and 
.'!.')  cm.  of  mercury.  At  the  pressures  which  give  maxinui  of  absorp- 
tion the  absorption  is  greater  than  at  atmospheric  pressure,  while 
at  the  pressure  of  minimum  absorption  tlio  absorption  is  loss  than  at 
atmospheric  prcssuro.  Xoar  the  zero  of  pressure  the  absorption  de- 
creases rapidly.  The  percentage  absorption— nainolv.  the  ratio  of 
the  energy  absorbed  at  any  prossuro  to  that  Iransmittod  at  atmo- 
spheric  pressure  expressed  in  per  cent. — is  a  small  quantity,  vnry- 
mg  between  -1-7  and  7  per  cent,  for  the  whole  tube.  This  gives  a 
percentage  absorption  per  centimetre  of  length  of  the  tube  varying 
between  +  O'lO  and  —  0'16  percent. 


•  Alwlract  of  a  Taper  ron<\  before  tlio  American  riiysical  Socioly 
Fioin  the  /'/iy»i<;<i/  Hcvkii: 
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ON  THE  NATURE  OF  CHARGES  OF  POSITIVE  ELEC 
TFICITY  AND  ON  THE  EXISTENCE  OF  POSITIVE 
BLECTBONS.* 

BY  JKAN  BECQUKRKL. 

We  know  that  the  charged  radiations  of  negative  electricity 
(cathode  rays,  ^rays)  are  formed  by  a  flux  of  corpuscles  called 
electrons,  whose  mass,  2,000  times  smaller  than  that  of  the  hydro 
gen  atom,  appears  to  be  of  an  electromagnetic  nature,  and  which 
may  be  regarded  as  intermediary  between  the  ether  and  ponderable 
matter. 

On  the  other  hand,  the  actually  known  positive  radiations  (nrays, 
canal  rays,  anode  rays)  are  constituted,  not  by  electrons  comparable 
to  the  negative  particles,  but  by  ions  possessing  a  mass  at  least 
equal  to  the  material  atom  of  hydrogen. 

The  existence  of  positive  electrons  appears  hardly  to  be  admitted 
at  present.  Many  physicists  think  that  the  positive  charges  of 
atoms  result  from  a  lack  of  negative  electrons,  and  do  not  accept 
a  second  constituent  of  matter.  Yet  some  physicists,  finding  diffi- 
culties in  the  way  of  accounting  for  the  properties  of  metals  by 
means  of  negative  electrons  only,  have  introduced  the  hypothesis 
of  positive  electrons,  although  hitherto  no  fact  has  revealed  their 
real  existence.  The  absolute  lack  of  data  on  this  important  ques- 
tion at  present  retards  the  progress  of  our  knowledge  of  the  consti- 
tution of  matter. 

The  study  of  magneto-optic  phenomena  in  the  rare  earths,  pur- 
sued for  two  years  along  the  whole  scale  of  temperature,  furnished, 
for  the  first  lime  an  experimental  basis  for  the  hypothesis  of  positive 
electrons.! 

Then  LilienfeldJ  obtained,  with  discharges  in  rarefied  gases, 
phenomena  which  he  attributes  to  positise  electrons  ;  but  Bestel- 
meyer  and  Marsh, §  with  a  similar  arrangement,  could  only  find 
negative  electrons  and  positive  ions.  The  question  has  remained 
in  suspense,  Lilienfeld  having,  so  far  as  I  know,  never  since  either 
confirmed  or  disowned  his  first  experiments. 

Having  been  led,  by  a  long  series  of  researches,  to  the  conviction 
that  the  atoms  enclose  positive  electrons,  I  have  endeavoured  to  get 
them  in  the  free  state,  and  have  performed  the  following  experi- 
ments : — 


A  Crookes  tube  is  formed  of  two  cylindrical  portions,  A  and  B 
(see  diagram),  3'5cm.  in  diameter  and  13  cm.  in  length,  joined  by  a 
narrow  tube,  C,  6mm.  in  diameter  and  15  cm.  long,  'ihe  anode  n 
is  in  the  tube  A,  and  the  (aluminium)  cathode  c  is  in  B.  This 
cathode  is  perforated  in  front  of  the  constriction  C  in  such  a  manner 
as  to  allow  canal  rays  to  penetrate  mto  B.  The  discharges  are  pro- 
duced by  an  induction  coil  or  an  eight-plate  influence  machine. 

If  the  wall  of  B  is  touched  by  an  earthed  conductor,  or  by  the 
hand,  a  secondary  cathode  is  formed  on  that  wall  (a  well-known 
phenomenon),  and  an  orange  patch,  due  to  a  cathode  beam,  appears 
on  it. 

If  the  pressure  is  low  enough  (:;i'i7  mm.  at  the  most)  to  make  the 
dark  space  exceed  the  dimensions  of  the  tube,  then  on  bringing  the 
hand  near  the  wall  without  touching  it,  the  secondary  cathode  rays 
are  seen  to  be  repelled  to  the  opposite  wall,  whereas  a  whitish  patch 
is  formed  in  front  of  the  hand,  and  is  attracted  to  the  latter,  and 
follows  its  movements.  By  trial  the  size  of  this  patch  may  be 
reduced  to  1  or  2  sq.  cm.  On  approaching  a  magnet  whose  lines 
of  force  are  normal  to  the  plane  passing  through  the  axis  of  the 
tube  and  the  centre  of  the  patch,  this  is  seen  la  fie  ilisplaced  with 
utreme  sensitiveness.  It  is  easy  to  make  sure  that  whatever  may 
be  the  direction  in  which  the  corpuscles  forming  the  beam  are 
travelling,  the  patch  must  undergo  a  general  displacement  whose 
sense  indicates  the  charge  of  these  corpuscles.  Thus  we  find  that 
we  are  in  the  presence  of  positive  corpuscles  whose  great  deflecti- 
biUty  is,  on  a  first  view,  at  least  equal  'to  Hint  of  cathode  raijs  which 
have  traversed  in  the  opposite  direction  the  same  fall  of  potential 
in  the  neighbourhood  of  the  patch  which  represents  a  secondary 
cathode 

I  endeavoured  to  make  these  corpuscles  leave  the  tube  B  by 
attracting  them  by  means  of  a  secondary  cathode  c  formed  by  wire- 
netting,  or  by  a  small  ring  placed  at  the  entrance  of  a  supplemen- 

*  Translated  from  Cumplts  llnulux.  No  25,  .luiiu  22,  1908. 

t  Jean  Bec<iuercl,  t'oiiip/i"  J!i itdiis,  March  26,  1906,  &c.  /.'  Itadiiim, 
Febniarj-,  March,  ScpLeraber,  November,  1907,  .fanuary,  1908.  Jean 
Becciuerel  ;iiiil  H.  Kamerlingh  Oimes,  Kon.  akad.,  Amsterdam,  Feb- 
ruary 29,  1908. 

t  Virh.  dir  Deulschen  Phys.  Gesellsch.,  November  16,  1906,  and 
Marcli  22,  1907. 

§  Ildd.,  December  13,  1907. 


tftry  tube  D.     I  also  added  a  second  anode  a  which  increases  th 
intensity  of  cathode  radiation  in  B. 

Then  a  beam  issuos  from  c'  which  colours  the  gas  (air,  oxygen,  or 
hydrogen)  blue  and  forms  on  the  glass  a  patch  of  orange,  or  on  a 
willemite  screen  a  greenish-yellow  patch.  This  beam  behaves  like 
a  canal  ray  insensible  to  a  magnetic  field  so  long  as  the  cathode 
rays  do  not  reach  the  regions  close  to  r'.  But  when  the  pressure 
is  low  enough,  it  suffices  to  approach  to  c',  a  small  magnet,  to  make 
the  beam  deviate  strom/lij  in  the  sense  corresponding  to  positive 
charges  coming  from  tlie  secondary  cathode  <•'.  If  the  field  is  in- 
creased, the  patch  on  the  wall  of  I)  moves  towards  c,  which  shows 
that  the  beam  cornea  from  r',  a  fact  which  I  have  also  verified  by 
means  of  phosphorescent  screens. 

The  action  of  the  field  takes  place  only  in  the  immediate  neigh- 
bourhood of  the  secondary  cathode  e' ;  the  beam  observed  in  the 
gas  is  only  the  prolongation  of  a  deflected  beam. 

The  following  experiment  shows  that  the  deflection  is  only  pro- 
duced in  the  interior  or  in  the  immedisite  vicinity  of  the  cathode 
beam.  A  narrow  inclined  cathode  beam  is  formed,  which  does  not 
fall  upon  (•'.  If  a  magnet  is  brought  near  c,  so  as  to  further  dis- 
place the  cathode  beam,  no  deviation  of  the  positive  ray  is  seen. 
On  reversing  the  field  a  feeble  deviation  of  this  ray  is  seen,  and  at 
the  moment  when  the  border  of  the  cathode  beam  arrives  near  c  a 
great  deviation  of  the  positive  beam  is  observed.  Finally,  this 
deviation  diminishes  as  soon  as  the  cathode  beam  has  passed  c'. 

These  phenomena  have  been  studied  with  several  tubes  ably 
constructed  by  M.  Matout.  Each  tube  presents  peculiarities  which 
will  be  described  in  a  more  detailed  publication. 

It  is,  therefore,  possible  to  produce  a  Jhi.r  of  positive  electricity 
having  a  magnetic  deflectihility  comparahle  to  that  of  cathode  raij.\ 

The  only  interpretation  which  seems  to  me  at  all  likely  is  that 
the  beam,  in  the  region  where  it  can  be  deflected,  is  not  formed  of 
ions,  but  oi positive  electrons,  comparable  to  the  negative  electrons, 
or  at  least  possessing  a  ratio  of  charge  to  mass  of  the  same  order  of 
magnitude. 

1  his  new  constituent  of  matter  appears  under  the  infliience  which 
cathode  particles  exert  upon  canal  rays,  for  the  simultaneous  pre- 
sence of  both  these  radiations  is  indispensable  in  the  preceding  ex- 
periments. Without  a  comparatively  dense  atmosphere  of  cathode 
particles,  necessary  to  split  them  off  the  material  atoms,  the  posi- 
tive electrons  have  probably  a  very  small  free  path,  and  are  at  once 
re- attached  to  matter,  or,  perhaps,  contribute  to  form  a  new  kind 
of  matter. 


TRAMWAY  RAIL  JOINTS.'' 


BY  A.    H.  (JIBBINGS. 


Smntnary. — The  author  describes  some  of  the  modern  forms  of  rail 
joints  for  tramwa}-  track  and  the  methods  which  have  been  adopted 
to  make  the  joints  as  nearly  as  possible  like  tlie  rest  of  the  rail  as 
regards  runninir. 


Fishplates. — In  regard  to  rail  design,  the  author  first  illustrates 
the  type  of  rail  in  use  l.'i  years  ago  and  the  modern  form.  In  the 
former  the  angle  which  the  bearing  portion  of  the  fishplate  makes 
with  the  web  of  the  rail  is  4.j  deg.,  and  with  the  flange  of  the  rail 
the  angle  is  45  deg  In  the  modern  section  these  angles  are  respec- 
tively Gdeg. — that  is,  just  sufficiently  out  of  the  parallel  to  admit  of 
properly  and  efficiently  tightening  up.  He  shows  that  the  strain 
on  the  bolts  due  to  wedging  action  in  the  first  case  is  more  than  10 
times  that  in  the  second  case.  As  it  is  absolutely  essential  that  a 
tramway  joint  when  once  screwed  up  should  remain  tight,  it  follows 
that  the  rail  should  be  so  designed  as  to  relieve  the  bolts  as  far  as 
possible  of  any  tensional  efl'orts  tending  to  loosen  the  fishplates, 
i'jxperience  proves  that  in  all  cases  joints  have  a  tendency  to  become 
loose  and  "  spring  "  through  the  continual  passing  over  of  the  cars, 
and  however  slight  this  springing  may  be  at  first  it  is  rapidly  in- 
creased by  every  car  passing  over  tlie  joint.  Hence,  when  the  joint 
is  badly  worn  it  appears  that  the  only  remedy  is  to  cut  out  and  re- 
new either  the  joint  or  (he  concrete  beneath  it,  or  both.  This 
becomes  a  very  expensive  operation  and  necessitates  removal  of 
setts  and  paving.  It  follows,  therefore,  that  fishplates  should  not  be 
required  to  take  a  vertical  thrust.  The  function  of  fishplates  should 
be  confined  to  jointing  the  web  and  the  vertical  thrust  should  be 
taken  by  some  other  means. 

The  principal  types  of  rail  joints  are  comprised  under  one  or 
other  of  the  following  classes :  (a)  Sole  plates,  (b)  welded  joints, 
(c)  anchors,  [d)  comb  nations,  (e)  adjustable  joints.  In  order  that 
the  latest  practical  experience  might  be  brought  to  bear  upon  this 
subject,  the  writer  submitted  a  list  of  enquiries  to  several  tramway 
managers,  and  their  replies  are  embodied  below. 

Sole  Plates. — The  original  and  simplest  method  of  taking  the 
vertical  thrust  at  the  joint  was  by  means  of  sole  plates  and  fish- 
plates.    Sole  plates  are  now  in  use  at  Hull  and  Darwen.     In  the 

*  Abstract  of  a  Paper  read  on  July  9th  at  the  Annual  Congress  of 
the  Tramways  and  Light  Railways  Association. 
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case  of  Hull,  the  rail  ends  are  cut  to  an  angle  of  45  deg.  in  plan, 
and  the  rails  are  laid  on  continuous  creosoted  sleepers.  At  Darwen 
they  are  apparently  being  discarded  in  favour  of  other  types.  In 
neither  case  has  any  account  been  kept  of  the  cost  of  renewals. 

Wi'Uhd  Joints. — The  principal  welds  are  the  "  Falk,"the  "  Ther- 
mit," and  the  electric.  One  or  other  of  these  welds  is  in  use  in 
many  towns,  including  Glasgow,  Leeds,  Southampton,  Nottingham, 
Liverpool,  Brighton,  Darwen  and  West  Ham.  The  replies  from 
Brighton  and  Darwen  are  both  favourable  to  the  welded  joint,  but 
it  does  not  appear  that  welds  have  been  extensively  used  in  those 
towns.  In  addition  to  these  places  there  are,  of  course,  many  others 
where  the  welded  joint  has  been  adopted.  The  advantages  which 
are  claimed  for  the  welded  joint  may  be  summed  up  in  the  state- 
ment that  it  should  constitute  a  continuous  rail  both  as  regards  wear 
and  tear  and  electrical  conductivity.  There  can  be  no  doubt  that 
when  two  rail-ends  are  thus  fastened  together  with  a  close  joint  the 
result  will  appear  theoretically  and  practically  perfect.  As  a  matter 
of  fact,  however,  the  rail- ends  in  some  portion  of  the  rail  and  rail 
head  always  remain  severed,  and  this  occurs  principally  near  the 
running  surface  or  point  where  the  real  wear  takes  place.  In  other 
words,  the  weld  is  the  least  eft'ective  and  satisfactory  at  the  point 
where  it  is  most  required. 

The  difficulties  of  making  a  satisfactory  practical  weld  are  many 
and  obvious.  The  difference  in  the  chemical  composition  of  the  two 
metals  in  the  case  of  the  "  Falk  "  and  "  Thermit  "  welds  and  the 
great  cost  of  the  electric  weld  may  be  cited  by  way  of  illustration. 
All  three  processes  also  tend  to  alter  the  temper  and  nature  of  the 
rail-ends  and  so  produce  a  new  fault  while  remedying  an  old  one. 
The  opinion  at  Glasgow  is  that  the  welded  joint  is  the  most  satisfac- 
tory from  every  point  of  view,  except  in  the  case  of  renewals  ;  at 
Leeds  and  Southampton  a  similar  opinion  is  expressed,  but  at  West 
Ham  no  comment  is  made.  It  must  be  noted  that  in  each  of  these 
instances  the  experience  with  these  joints  has  been  only  for  about 
three  years.  At  Nottingham  the  city  surveyor  puts  the  hfe  of  a 
welded  joint  at  about  three  years,  as  at  the  end  of  that  time  f  ac- 
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Fig.   3. 


tures  begin  to  occur  and  renewals  are  necessary.  It  seems  to  be 
the  practice  there,  when  a  renewal  is  required,  to  cut  out  the  weld 
for  a  distance  of  about  18  in.  on  each  side  of  the  joint  and  then  to 
insert  a  new  piece  of  rail,  thus  getting  two  joints  in  place  of  one.  In 
Liverpool  tlio  same  dilliculty  of  fractures  has  arisen. 

The  foregoing  remarks  apply  to  new  track  welds  and  it  seems  to 
be  the  general  experience  that  tlie  process  is  not  well  adapted  to 
old  track.  The  important  question,  therefore,  with  regard  to  this 
method  is  wliat  is  going  to  bo  tho  result  in  a  few  years  when  large 
renewals  become  imperative.  Tho  solution  is  not  an  easy  one  to 
suggest  at  the  moment,  but  putting  all  practical  difiiculties  aside, 
the  inference  is  that  the  cost  will  bo  heavy.  One  of  the  striking 
features  of  the  replies  received  from  tramway  engineers  is  tho  state- 
ment, in  nearly  every  case,  that  no  separate  accounts  are  kept  of 
tho  cost  of  renewals  or  repairs  to  joints. 

Anrhors. — Among  tho  more  prominent  types  of  anchors  in  use  in 
this  country  are  tlie  following  :  (1)  The  "Cooper"  anchor  (Fig.  1); 
(2)  the  "  Winby  "  anchor  (Fig.  2) ;  (.'i)  tho  "  Kirkland  "  anchor  chair 
(Fig.  ;i);  (1)  the  "Hull  Dog"  anchor  (Ames-Crosta)  (Fig,  4);  (.'")) 
the  "  Positivo  "  rail  anchor  (Walker  and  Grant)  (Fig.  H).  The  anchor 
joint,  in  one  form  or  another,  appears  to  have  appealed  to  a  great 
number  of  engineers,  and  may  bo  found  in  uao  on  the  lunjoiity  of 
tramway  undertakings.  Anchors  are  preferred  or  arc  used  in  Hiirn- 
ley,  ITudderslicld,  I'oiirntinouth,  Wolverhampton,  liirniinglian  and 
Darwen.  In  all  cases  of  anchors  at  joints  tho  ordinary  typo  of  fish- 
plate is  used,  tlio  function  of  tho  anchor  being  merely  to  prevent 
springing  of  the  rail  ends.  The  buccobs  of  this  method  of  jointing 
depends  absolutely  on  the  stability  of  the  concrete  in  which  the 
anchor  is  buried,  tho  nature  of  tho  soil  beneath  the  ooncrcte,  and 
getting  a  true  olignmont  on  the  running  surface,  without  grinding. 


From  the  insufhciency  of  one  or  both  of  these  conditions  many  anchors 
have  failed.  As  the  dropping  of  water  will  wear  away  stone,  so  the 
continual  hammering  and  pounding  of  the  cars  loosens  the  anchors 
and  breaks  the  concrete. 

On  the  London  County  Council  tramways  the  joint  adopted, 
known  as  the  girder  joint,  is  constructed  as  follows  (Fig.  6) — viz.,  a 
piece  of  steel  H  joint,  30  in.  long  by  5  in.  wide  and  H  in.  deep, 
weighing  30  lb.  per  foot,  and  a  steel  plate  30 in.  long  by  12  in.  wide 
by  5-  in.  thick,  are  fastened  to  the  rail  by  2k  in.  by  |  in.  hook  bolts. 
The  attachment  is  made  by  the  hooks  of  the  bolts  fitting  into  slots 
made  in  the  top  of  the  flange  of  the  joist  and  fastened  through  holes 
in  the  plate  and  bottom  flange  of  the  rail,  and  the  nuts  are  screwed 
down  to  a  bevel  washer.  The  bolts  are  made  of  mild  steel,  and  are 
threaded  for  a  length  of  Hin.  from  the  nut.  The  writer  does  not 
know  what  has  been  the  experience  with  these  anchors,  but  the  con- 
ditions of  track  bed  and  traffic  determine  their  value  as  with  other 
anchors. 


Fig.  4. 

The  experience  at  Burnley  is  interesting,  and  tends  to  bear  out 
entirely  the  dependence  on  the  condition  of  the  soil  and  concrete.  It 
is  there  claimed  to  maintain  a  good  joint,  but  that  hammering  de- 
velops after  two  or  three  years,  when  the  rail  has  to  be  ground.  It 
is  further  stated  to  be  bad  for  the  rolling  stock  and  that  rigid  founda- 
tions and  hammered  joints  break  the  car  axles. 

With  regard  to  anchor  joints  generally,  it  is  found  here  again  that 
their  application  has  been  confined  to  new  track  work.  The  expense 
of  excavation  and  fixing  to  old  track  is  too  great,  to  say  nothing  of 
the  problematical  satisfactoriness.  It  would  also  involve  grinding 
down  the  surface  of  the  rail,  and  that,  in  addition  to  being  expen- 
sive, is  never  satisfactory. 


(::) 


Fio.  S. 


Fro.  6. 


Comhiniitioun. — A  combination  joint  consists  of  a  device  in  which 
an  attempt  is  made  to  distribute  tho  forces  and  counteract  the 
effects  of  the  hammering  and  pounding.  Several  typos  have  already 
been  tried  with  considerable  success,  among  which  reference  is 
made  to  the  following:  (1)  Tho  continuous  rail  joint;  ['M  Hoolh's 
continuous  rail  joint;  (."!)  the  "Atlas"  joint;  (I)  tho  "Dicker" 
joint.  These  arc  shown  in  Figs.  7,  8,  'J  and  10  respectively,  and 
.ire  well  known. 

I'orrjcil  yi'i(i7-cH(f«.  — Several  years  ago  an  attempt  was  made  to 
for^e  out  tho  fishplate  and  rail  end  in  one,  by  means  of  a  portable 
hydraulic  preas  and  furnace.  Tho  rail-ond  was  formed  in  such  a 
manner  that  tho  joint  faces  wore  at  an  anulo  of  about  .'10  deg.  with 
the  rail  edge.  Tlie  idea  was  never  successful  in  practice  for  several 
roasouB.  First,  the  cost  was  prohibitive :  and,  second,  the  rails 
were  nnich  shortened  in  the  process.  Tho  re-heating  also  had  tho 
elToot  of  softening  and  injuriously  affecting  the  steel. 
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AJjualdl'lc  Joiiif.— This  device  differs  in  almost  every  particular 
from  those  which  have  been  here  luentioncd.  It  consists  of  two 
plates  of  rolled  mild  steel,  one  being  superimposed  on  the  other.  In 
the  upper  plate  are  two  steel  screws,  having  gas  threads,  and  on  each 
screw  is  a  combined  protection  and  lock  nut.  The  apparatus  is 
shown  in  cross  section  with  the  rail  in  Fig.  11.  The  arrangement 
is  simple,  and  by  slightly  turning  the  screws  the  upper  plate  is  raised, 
thereby  raising  the  rail-ends  and  "  supporting  "  the  joint.      Any 
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subsequent  depression  due  to  the  rolling  load  or  any  olher  cause  is 
readily  adjusted  by  tbe  use  of  a  box  spanner  without  any  distur- 
bance of  the  paving.  Hence  the  joint  can  always  be  maintained  as 
satisfactory  as  the  rest  of  the  rail.  In  adopting  this  type  for  new 
tracks,  the  heavy  fishplates  can  be  dispensed  with,  and  shorter 
mild  steel  plates  substituted. 

In  the  case  of  old  track  or  repairs,  the  disturbance  of  the  paving 
setts  in  fixing  is  reduced  to  a  minimum.  The  heads  of  the  rails  are 
raised  and  maintained  at  one  level,  thereby  giving  a  perfectly  true 
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joint,  thus  preventing  the  lifting  of  the  setts  or  paving.  Where  the 
rail-ends  differ  sUghtly  in  depth  the  fault  can  be  remedied  by  placing 
a  "  skim  "  or  liner  of  the  required  thickness  on  the  supporting  plate 
under  the  flange.  This  liner  must  be  placed  close  to  the  end  of  the 
rail,  so  as  to  place  the  weight  on  the  centre  of  the  bolt.  It  will  be 
observed  that  this  joint  support  provides  for  the  natural  and  in- 
evitable expansion  and  contraction  of  the  rails. 

In  order  to  obtain  the  absolute  and  correct  adjustment  of  the  sup- 
port when  first  put  in,  and  after  the  concrete  has  sei,  several  cars 
should  be  allowed  to  pass  over  the  joint,  and  observation  made  of 
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any  slight  knock  or  sprins;  which  may  exist  ;  the  screws  are  then 
given  a  slight  turn,  say  a  quarter  turn  at  a  time,  until  it  is  certain 
that  no  sound  whatever  can  be  detected  as  the  cars  pass  over.  The 
lock  nuts  are  then  tightened,  and  the  joint  is  complete.  The  lock 
nuts  are  hollow,  and  the  space  around  the  screws  is  fiUed  in  with 
melted  tallow.  These  supports  have  been  put  down  on  several 
systems  during  the  last  three  years. 

Bonding.— In  considering  this  part  of  the  subject,  the  devices 
maybe  divided  into  two  classes — viz.  (a)  those  in  which  the  fishplates 
are  retained,  and  (b)  welded  joints.     In  the  first  case,  no  matter 


whether  the  type  is  an  "  anchor"  or  a  "combination,"  no  claim  is 
made  for  increascil  conductivity  to  the  extent  of  doing  away  with 
the  bond  altogether.  The  point  is  whether  a  short  or  long  bond 
has  to  be  employed,  and  whether,  and  in  what  manner,  it  can  be 
I«-o'ected.  It  is  in  this  aspect  that  the  relationship  is  important,  as 
it  affects  both  the  lirst  and  subsequent  costs. 

The  universal  practice  is  to  use  two  bonds  per  joint  in  order  to  obviate 
the  "  gathering"  of  the  current,  and  it  is  admitted  that  the  best  posi- 
tion for  them  is  one  at  the  top  of  the  web  and  the  other  at  the  bottom. 
It  is,  of  course,  not  always  convenient  to  adopt  that  arrangement, 
owing  to  the  design  of  the  fishplates,  and  it  is  much  to  be  regretted 
that  in  some  cases  the  better  form  of  fishplates  has  been  sacrificed 
on  account  of  the  bond  difliculty.  This  difficulty  has  been  rendered 
more  complex  (and  disastrous,  so  far  as  the  efiicioncy  of  the  Joint  is 
concerned)  by  the  desire  to  have  "  concealed  "  bonds.  Briefly,  it 
may  bo  stated  that  with  the  "  Anchor  "  joint  the  short  bond  and 
the  concealed  bond  may  be  used  without  seriously  affecting  the 
efficiency  of  the  lateral  support ;  with  the  "  combination,"  or  con- 
tinuous rail  joint,  the  only  alternative  is  to  use  a  long  and  unpro- 
tected bond,  thus  rendering  that  method  still  more  expensive.  With 
regard  to  welded  joints,  the  copper  bond  is  not  reiiuired,  although, 
of  course,  in  the  case  of  a  fracture,  the  mechanical  and  electrical 
features  are  both  destroyed. 

Conclusions. — In  the  first  place,  theoretical  calculation  shows, 
and  practical  experience  proves,  that  the  usual  type  of  fishplate  is 
unsatisfactory.  Attempts  have  been  made  to  get  over  this  defect  in 
design  by  making  them  longer.  One  engineer  suggests  iJ  ft.  The 
trouble  is  not  overcome  by  that  means,  but  by  limiting  their  function 
to  supporting  the  rails  laterally.  Whether  it  is  necessary  to  use 
fishplates  or  not,  there  can  be  no  question  but  that  each  device 
strives  to  fulfil  the  conditions  of  a  perfect  joint.  It  would  be  in- 
vidious to  attempt  to  criticise  further  the  several  forms  of  tramway 
rail  joints  in  view  of  the  practical  experience  which  the  writer  has 
cited. 

It  is  another  matter,  however,  as  to  what  are  the  requirements 
which  a  perfect  (speaking  relatively)  joint  should  meet,  and  these 
may  be  summarised  as  follows:  (1)  The  joint  should  be  jigid 
laterally,  with  no  tendency  or  wedging  action  for  bolts  to  work 
loose.  (2)  The  vertical  thrust  should  be  taken  as  unyielding  as  the 
rest  of  the  rail.  (3)  Where  the  least  sign  of  yielding  or  "knocking" 
occurs  it  should  be  possible  to  remedy  it  forthwith,  in  sifii.  (4)  It 
should  not  be  possible  to  detect  when  the  cars  are  geing  over  a  joint, 
and  hence  the  running-surface  ahgnment  should  be  perfect.  (5) 
The  maintenance  should  be  a  minimum.  (6)  It  should  permit  free 
expansion  and  contraction  of  rails. 


TOTALLY  ENCLOSED  MOTOBS  WITH  FORCED 
VENTILATION. 


It  frequently  happens  that  electric  motors  are  required  to  work 
in  extremely  dusty  or  damp  places,  or  in  factories  where  the  pro- 
duction of  acid-bearing  steam  or  gases  is  unavoidable.  The  motors 
may  be  rendered  suitable  to  operate  under  these  unfavourable  con- 
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ditions  by  protecting  them  to  a  greater  or  less  degree,  and  they  then 
fall  under  the  heading  of  partially  or  totally-enclosed  machines.  As 
a  natural  result  of  this  protection  a  motor  for  any  required  output 
must  be  considerably  larger  and  correspondingly  more  costly  than 
an  open-type  machine. 

To  overcome  this  objection  to  the  employment  of  electric  motors 
in  places  where  such  conditions  prevail,  the  Felten  \-  Guil'eaume- 
Lahmeyerwerke  A.-G.  has  developed  a  system  for  the  employment 
of  forced  ventilation  with  totally-enclosed  motors,  with  the  result 
that  they  may  be  rated  as  equivalent  to  open-type  machines,  and 
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will  develop  an  equal  output.  The  motor  frame  is  completely  en- 
closed, with  the  exception  of  two  openings,  one  at  the  pulley  end 
and  the  other  at  the  commutator  or  slip-ring  end.  The  former 
serves  for  the  ingress  and  the  latter  for  the  egress  of  the  air,  which 
is  forced  through  the  machine  by  a  fan  mounted  on  the  armature 
shaft.  Each  of  these  openings  is  in  connection  with  a  conduit,  in 
order  that  the  circulating  air  shall  not  communicate  with  the  atmos- 
phere of  the  room  in  which  the  motor  is  at  work,  but  be  drawn 
from  a  pure  source  outside  the  building.  It  is,  of  course,  an  essen- 
tial condition  for  the  employment  of  these  motors  that  a  supply  of 
clean  and  cold  air  is  available  without  the  provision  of  an  excessive 
length  of  conduit.  The  air  supply  and  exhaust  connections  to  the 
motor  may  be  made  either  from  .above  or  below,  the  junction  pieces 
cast  or  screwed  to  the  end  brackets  being  arranged  accordingly.  In 
order  to  give  the  machines  sufficient  stability  they  are  mounted  on 
base  plates,  in  which  there  are  openings  connecting  the  air  conduits 
with  the  motor  housing,  assuming  that  the  air  supply  is  taken  from 
below  (Fig.  1).  With  a  belt  drive  the  machine  with  this  base  plate 
is  mounted  on  slide  rails,  which  are  so  constructed  that  the  connec- 
tion between  the  motor  and  the  underground  channels  is  always 
air-tight.     When  the  air  supply  is  derived  from  above  (Fig.  2),  the 


Fic.  2.  — CoNTiNTous  Current  Motor  with  Forced  Ventilation. 
Air  supply  from  above. 

bracket  at  the  slip  ring  or  commutator  end  of  the  motor  is  supported 
by  a  foot  resting  on  an  extension  of  the  base  plate.  If  such  a 
machine  be  mounted  on  slide  rails  the  air  connections  must  be 
made  with  flexible  tubing. 

Motors  with  forced  ventilation  may  be  employed  also  without 
special  conduits  leading  to  the  open  air  in  cases  where  the  object 
of  protecting  them  is  to  prevent  access  to  their  working  parts  by  un- 
authorised persons,  or  to  render  them  proof  against  dripping  water 
in  places  not  otherwise  excessively  damp.  The  air  openings  m  the 
motor  housing  are  then  usually  directed  upwards  and  capped  by  a 
small  hood.  Machines  built  in  this  way  have  an  advantage  over 
the  usual  type  of  ventilated  protected  or  drip-proof  motors  inasmuch 
as  their  ventilation  is  considerably  superior,  and  their  output  for  a 
given  size  correspondingly  higher,  'i'he  end  brackets  of  motors  of 
the  forced  ventilated  type  are  concentric  with  the  shell,  and  they 
may  consequently  be  turned  through  OOdcg.  or  180  deg.  in  order  to 
fasten  the  machines  to  a  wall  or  ceiling. 


THE  TESTING  OF  HIGH  TENSION  CABLES.* 

liV    C.    KKI.DMANN  AND  .1.  HKIIZOG. 

Siimninr!/.  The  udvantage.f  of  Kradinu'  the  Insulation  of  rnlilow  is 
(Ii.scii.ssed,  and  an  examjilc  is  tnkdii  in  support  of  Ibis  view.  With  re 
garil  to  the  t<'stingof  cables,  prolonged  apiilinatioii  of  exnessive  volt- 
ages  is  conHidured  to  be  harmful,  for  any  faults  should  lie  iliscoviMud  in 
(piiLc  a  short  time.  Some  intcnslinj;  phenonii'nii,  obtjiiucd  wlion 
ovcihoiid  lines  are  subjected  lo  very  high  tensions,  aio  also  doscril.i.l, 

The  potential  gradient  of  a  cable  having  a  single  sheath  of  homo- 
genousinsiilating  iiiatnnal  fulls  from  the  luotallic  conductor  of  radius 
I-  to  the  earthed  lead  casing  of  radius  U.  The  gradient,  then  for 
any  radius  p  is  given  by 

ih^       V 
''/<     />  log  1{  r 
where  V  is  the  potential  of  the  conductor  above  earth. 

If  a  cable  is  insulated  with  materials  in  successive  layers  whoso 
specific  inductive  capacities  are  inversely  proportional  to  their  dis- 
tance from  the  core,  the  gradient  is  of  tlio  saiMc  slope  throughout, 
and  the  cable  is,  tor  the  satno  strength,  both  thinner  and  more 
nexible.     O'dornian,!  in  I'tOl,  proposed  altering  the  graduation  of 
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the  voltage  gradient  by  suitable  choice  of  successive  layers  in  regard 
to  specific  conductivity  and  specific  inductive  capacity.  It  is  pos- 
sible, by  various  additions  and  mixtures,  to  alter  the  dielectric  con- 
stant K  without  afl'ecting  the  breaking-down  voltage.  Cables  of 
this  kind  have  been  designed  by  .Jona,  and  some  shown  at  the 
Milan  Exhibition  did  not  break  down  until  a  voltage  of  between 
200,000  and  210,000  had  been  reached.  These  cables,  which  con- 
sisted of  19  wires,  each  3'6  mm.  in  diameter,  were  insulated  with 
different  layers  of  indiarubber  to  a  thickness  of  15  mm.,  the  outer 
diameter  of  the  cable  being  about  48  mm. 

The  authors  then  give  mathematical  reasons  for  the  adoption  of 
these  methods  of  insulation ,  and  show  that  the  stress  on  the  insulation 
is  greater  when  stranded  wires  are  used  than  when  a  single  wire  of 
the  same  section  is  employed.  On  small  cables  single  wires  should, 
therefore,  be  used,  while  on  large  cables  the  strands  should  be  sur- 
rounded by  a  lead  covering.  In  both  cases  the  gradient  is  from 
25  to  40  per  cent,  less  than  with  ordinary  stranded  conductors.  In 
order  that  the  cables  shall  not  be  too  rigid,  armouring  is  dispensed 
with,  special  protective  methods  being,  however,  sometimes  used. 

Three  cables  laid  across  the  lake  of  Garda,  connecting  the  power 
station  at  Ponale  with  Roverto,  transmit  600  kw.  at  13,000  volts. 
The  copper  core  is  made  of  19  strands  and  is  75  sq.  mm.  in  cross 
section.  It  is  covered  with  lead  and  then  is  insulated  with  india- 
rubber  5'5mm.  thick.  There  is,  further,  a  gutta-percha  covering 
l'2mm.  thick,  which  is  completely  watertight,  and  as  an  insulated 
supplement  to  the  lead  covering  gives  the  cable  a  higher  breaking- 
down  voltage  combined  with  greater  flexibility.  The  conductor  in- 
sulated in  this  manner  is  then  overwound  with  jute  and  armoured 
with  IS  3  mm.  steel  wires.  Three  of  these  single-core  cables  form 
one  feeder.  The  overwinding  of  the  single  steel  wires  with  manilla 
hemp  increases  the  reluctance  of  the  armouring  and  decreases  the 
excessive  self-induction  of  the  cable  due  to  the  armouring  to  the 
same  value  as  the  ohmic  losses.  After  the  jute  spmning  had  been  re- 
moved from  both  ends  for  a  distance  of  12  metres  the  cable  with- 
stood 100,000  volts  wii^hout  breakdown.  When  this  point  was 
reached  the  spark  discharges  from  the  armouring  to  the  core  be- 
came so  great  that  the  voltage  could  not  be  further  raised.  This  is 
due  to  the  fact  that  each  unit  length  of  core  and  earthed  lead  sheath 
forms  a  condenser.  All  these  condensers  are  connected  in  parallel. 
The  voltage  increases  from  the  edges  of  the  lead  covering  to  the 
free  end,  and  the  discharge  takes  place  at  the  spot  where  the  vol- 
tage breaks  down  the  air.  The  arrangement  due  to  Nagel  of  sepa- 
rating the  successive  insulating  coverings  by  metal  bands  is  recom- 
mended as  it  gives  an  equal  potential  gradient  even  on  high-voltage 
tests. 

The  questions  now  arise,  up  to  what  working  voltage  can  present- 
day  high-tension  cables  be  used  and  at  what  voltages  should  they 
be  tested.  Until  1900  12,000  volts  was  thought  to  bo  a  limiting 
working  voltage,  but  the  A.E.ti.  has  recently  laid  a  (10  km.  section 
to  work  at  20,000  volts,  which  after  laying  withstood  the  stringent 
Board  of  Trade  test  of  -10,000  volts  for  an  hour.  The  experience 
obtained  with  the  transmission  from  Sainte-Croix  to  St.  Paul  in  the 
I'nited  States  is  interesting.  Two  three-core  cables  5  km.  long  and 
working  at  22,000  volts,  are  directly  connected  to  an  overhead  net- 
work 40km.  long.  In  one  case  each  conductor  is  insulated  with 
indiarubber  55  mm.  thick,  there  being  also  a  common  covering  of 
the  same  material  4  mm.  thick.  In  the  other  case, paper  insulation 
is  used,  the  thicknesses  being  (i  5  mm.  and  3  mm.  respectively. 
Both  cables  have  stood  the  test  of  four  years'  working. 

The  Cic.  Energie  Electrique  du  Littoral  Mi'diterrane  placed 
at  de  Marchena's  disposal  an  overhead  network  so  t*iat  he  could 
carry  out  tests  on  throe  dllTercnt  kinds  of  cable.  Tliey  were  all 
throe  core  conductors,  the  copper  section  being  '25  mm. ;  in  iIk' 
first  each  core  was  overwound  with  one  ]  mm.  of  paper,  then  fol- 
lowed insulation  7  nun.  thick.  The  sector-shaped  conductors  were 
then  twisted  together  with  a  lay  of  1  m.,  further  insulation  being 
added  up  to  7  mm.,  and  a  lead  covering  pressed  on.  The  diameter 
of  the  cable  over  the  lea  1  was  .S5  mm.  The  second  cable  had  only 
7  mm.  of  impregnated  paper  over  each  core  and  no  common  cover- 
ing. Its  outer  diameter  was  only  f)5  nun.  The  third  cable  was 
still  thinner  ;  ii  had  a  covering  5  mm.  thick  ov6r  each  cable  and  a 
common  sheath  t  unn.  thick,  IJcforc  erection  the  cables  were  tested 
for  one. hour  with  liu,(i00  volts  between  two  cores,  and  for  one  minute 
with  HO.OOD  volts.  They  were  also  tested  for  one  hour  with  MO.OOO 
volts  between  the  cores  and  lead,  and  for  one  minulc  with  50.000 
volts.  After  laying,  a  tost  at  2li.OOO  volts  between  cores  and  lead  was 
made  tor  one  hour.  l>o  Marcheiuiconsidcus  that  for  voltages  between 
5,000  and  '20,000  volts  cables  should  be  tested  at  the  factory  at  three 
or  four  times,  and  after  laying  at  twice  the  working  voltage.  Uut 
he  emphasises  the  fad  that  under  certain  circumstances  such  an 
oxcessivo  strain,  if  applied  for  a  long  time,  may  weaken  or  injure 
the  insulation  without  actually  breakiii),'  down  the  cable.  It  may 
thu8,be  poBHible,on  accoimt  of  the  length  of  the  test  and  high  value 
of  the  voltage,  lo  lay  ,t  prematurely  weakened  and  aged  cable.  From 
a  practical  standpoint  it  does  not  appear  suitable  to  delude  oneself 
into  a  state  of  false  security  by  specifying  a  high  voltage  tost,  say, 
two  or  three  times  the  working  voltages  for  an  hour.     The  insulnt- 
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ill"  lUftteiials  usually  employed  break  down  at  voltages  between 
12°(XiO  and  JO.OOO  per  mm.  Indiarubber  and  guttapercha  give  be- 
tween irj.OOOand  20,000  volts  per  nuu.,  ami  impregnated  paper  be- 
tween 10,000  and  15,000  volts  per  mm.  Stresses  over  10,000  per  mm. 
are.  when  lasting  for  a  minute,  permissible  for  the  discovery  of 
faults,  but  when  applied  for  an  hour  may  cause  damage.  Apormanent 
strain  will  be  given  at  voltages  of  from  1.000  to  r),000  per  mm. 
to  the  layers  in  direct  connection  with  the  conductor. 

Tests  on  short  lengths  of  cable  do  not  give  correct  results  for  the 
breaking  down  voltage  on  longer  lengths.  It  is  well  known  to  cable 
manufacturers  that  short  lengths  behave  in  a  relatively  more  favour- 
able manner  than  do  long  lengths.  Dr.  11.  Kath  explained,  accord- 
ing to  the  laws  of  probability,' the  uncertain  and  contradictory  results 
obtained  on  breaking  down  te-ts.  A  cable  with  n  layers  of  insulat- 
ing niateiial,  with  a  faulty  piece  of  area,  <  on  a  unit  of  area,  and, 
therefore,  a  serviceable  surface  of  area  (l-«")  has  a  mean  breaking- 
down  voltage  of  ?i(l-f)V,  where  V  is  the  highest  breaking-down 
voltage  for  a  homogenous  material.  The  shorter  the  teat  pieces  the 
less  probability  that  faulty  places  will  not  coincide. 

If  during  the  cable  testing  aerial  wires  are  used  as  leads,  atten- 
tention  must  bo  paid  at  high  voltages  to  the  cable  ends  and  to  the 
behavioiir  of  ihe  overhead  conductors.  If  tests  are  made  in  the 
dark  on  wires  between  012  rum.  and  015  mm.  in  diameter,  placed 
on  insulators  about  li  metres  above  the  ground,  the  ends  being  con- 
nected to  a  transformer  whose  other  pole  is  connected  to  another 
separate  and  insulated  line,  a  bluish  discharge  is  noticed  from  a 
0'12  mm.  wire  at  12,000  volts,  from  a  4  mm.  wire  at  «0,000  volts, 
from  a  12  mm.  wire  at  185,000  volts,  while  from  a  15  mm.  no  dis- 
charge is  noted  at  196,000  Ivolts.  Tests  of  this  description  were 
made  by  Jona  at  the  Milan  Exhibition,  and  the  whisthng,  buzzing 
noise  made  by  the  wire  was  quite  distinct.  Streams  of  light  came 
from  all  parts  of  the  line  and  insulators,  while  the  electrostatic  field 
was  so  strong  that  vacuum  tubes  not  containing  electrodes  lighted 
np  when  placed  in  the  immediate  neighbourhood  of  the  line.  At 
290,000  volts  an  arc  which  was  set  up  by  an  insulator  breaking 
down  fired  one  of  the  supporting  masts.  The  insulators  were  war- 
ranted for  60,000  volts  and  were  tested  at  160,000  volts. 


BATTERY  BOOSTER  PLANTS  ON  VARYING  LOADS. 


The  problem  of  how  best  to  deal  with  a  widely  varying  load  is 
one  upon  which  it  is  not  easy  to  generalise.  The  circumstances 
surrounding  each  individual  case  require  careful  investigation,  for 
not  only  have  the  variations  of  the  load  to  be  considered,  but  the 
time  element  is  often  the  determining  factor.  Where  the  fluctua- 
tions rapidly  follow  each  other,  are  comparatively  small  in  extent. 


A  case  in  point  is  the  North  Wall  electricity  works  of  the  Dublin 
Port  and  Docks  Hoard,  where  the  (Chloride  Electrical  Storage  Co., 
of  Clifton  .Tunction,  Manchester,  have  recently  completed  the  in- 
stallation of  a  battery  booster  plant.  The  generating  plant  consists  of 
three 200  kw.  Parsons  turbo  generators.  In  parallel  with  the  'bus 
bars  are  240  Chloride  cells,  capable  of  giving  420  amperes  for  one 
hour,  and  in  series  with  the  battery  is  a  Ilighfiold  automatic  re- 
versible booster.  The  battery  is  illustated  in  Fig.  1  and  the 
booster  in  Fig.  2. 

The  load  will  eventually  consist  of  motors  taking  UOii.l'.  for 
driving  the  workshops,  two  motors  for  hauling  on  the  tlip  way 
taking  150  h.p.,  a  100  ton  crane  with  60  n  v.  motor,  10  dock  cranes, 
10  railway  capstans  with  25  ii. p.  motors,  and  the  equivalent  of  600 
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60  watt  lamps  for  lighting  purposes.  It  will  be  seen  that  the  load 
will  be  of  a  very  variable  natiire,  and  one  which  is  not  likely  at  any 
time  to  average  itself  out,  but  will  be  subject  to  very  heavy  peaks. 
The  lighting  is  on  the  three-wire  system,  a  balancer  being  run  in 
conjunction  with  it.  The  power  and  lighting  load  are  both  supplied 
from  the  same  'bus  bars,  the  battery  and  booster  fui-nishing  the 
difference  between  the  mean  generator  load  and  the  minimum  re- 
quirements of  the  line  load,  thereby  maintaining  a  constant  load 
on  the  generators  and  a  steady  voltage  on  the  'bus  bars  With  a 
battery  in  series  with  a  really  sensitive  reversible  booster,  the 
'bus  bar  voltage  can  be  kept  constant  within  1  per  cent,  of  the 
mean,  if  the  discharge  from  the  battery  does  not  exceed  the  one- 
hour  rate. 
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and  do  not  exceed  the  overload  capacity  of  the  generating  plant,  it 
is  sometimes  sufficient  to  meet  the  conditions  with  an  over-com- 
pounded steam  generator.  If,  however,  on  any  system  of  power 
distribution  there  are  connected  a  number  of  motors  dealing  inter- 
mittently with  a  comparatively  heavy  load,  the  installation  of  a 
battery  and  booster  would  offer  the  following  advantages  : — 

1.  The  saving  of  a  considerable  amount  in  the  first  cost  of  the 
generating  plant. 

2.  Constant  operation  of  the  generating  plant  at  a  steady  load. 

3.  Saving  in  feeders. 


The  Chloride  Company  have  also  installed  a  battery-booster  plant 
on  a  tramway  system,  to  which  are  also  connected  some  motors  in 
a  shipyard  driving  hydraulic  pumps  and  air  compressors,  a  class  of 
load  which  is  highly  conducive  to  heavy  peaks  in  the  amount  of 
energy  required,  the  current  ranging  rapidly  from  0  to  1,000  am- 
peres. The  tramway  peaks  amount  to  about  iiOO  amperes  above 
the  mean  generator  load,  yet  with  the  two  loads  on  the  same 
generator  the  'bus  bar  voltage  curve  is  practically  a  straight  line 
and  the  generator  amperes  only  veiy  occasionally  vary  more  than 
.")0  arnpeies. 
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With  "  The  Electbioun  "  for  Sept,  14,  1906,  wsb  issued  the  first  of  a 
series  of  "Industrial  Supplements,"  to  be  pnblished  from  time  to  time 
with  "  The  Electrician."  The  twenty-tiftb  issue  of  tbe  Supplement 
will  be  issued  (Gratis)  with  "The  Eleotbician  "  for  July  24. 

The  "  Indcstkial  Supplement  "  is  a  comprehensive  record  of  develop- 
ments in  Electrical  Plant,  Machinery,  Apparatus,  Aocessoriee,  Sundries 
and  Materials,  and  of  their  proved  suitability  for  Taricus  Industrial 
purposes. 

We  invite  descriptions  and  illustrations  of  New  Applioations  of  Eleotri- 
oity  to  Industry,  and  shall  cordially  we'come  any  assistance  we  may 
receive  in  connection  with  the  Supfleuent. 

The  "Industelu.  Supplement"  is  holed  for  filing  or  banging,  and 
filing  covers  can  be  supplied  for  holding  6  or  12  issues. 


TECHNICAL  EDUCATION  STATISTICS. 

As  the  inerils  of  technical  etiucation  are  now  .«o  well 
recognisetl,  and  as  technical  education  is  generally  con- 
sidered a  necessary  preliminary  to  the  engineering  profes- 
sion, it  is  interesting  to  note,  from  the  report  of  the 
Council  of  the  City  and  tiuilds  of  London  Institute,  any 
variation  in  the  number  of  studi^nts  passing  annually 
through  the  courses  connected  with  this  Institute.  In 
some  respects  activity  in  the  student  world  is  a  barometer 
to  the  well-being  of  the  electrical  industry,  though,  un- 
fdiluiiately,  it  is  a  barometer  which  acts  with  consider- 
able hii;,  beinii  necessarily  a  relleetiou  of  what  has  taken 
place  in  the  industrial  world  rather  than  an  indica- 
tion of  what  is  to  come.  Kiom  the  present  ;cg^rt  we 
notice  that,  although  the  total  number  of  ^tu^^fits  at 
the  Central  Technical  College  continues' tO  iW^se,  tiie 
number  of  those  taking  the  idectrical  engineering  courso 
is  decidedly  on  the  wane.  On  the  other  hand,  the  cour,se 
dealing  with  civil  and  mechanical  engineering  is  increas- 
ingly jiopular,  and  tiic  number  of  stutlent.^  in  tlie  chemical 
depaitmcnts  is  more  or  less  steady.  Tiuis,  whereas  in 
the  session  1904-5,  160  students  were  occupied  in  tho 
elect! ical  engineering  deimrtment  of  the  Central  'rcchnical 
College,  compared  with  14.'")  who  were  taking  liie  civil 
and  mechanical  engineering  courses,  the  iigures  for  tho 
session  190.'-()  were  l:i">  and  192  respectively,  whilst  in 
the  ses.sion  1900-7  the  electrical  engineering  students  had 
further  diminished  in  number  to  12(1,  whilst  those  taking 
the  purely  engineering  cuirses  had  risen  to  220. 

Tiiese  figures  are  deserving  of  more  attention  than  is 
usually  the  case  with  statistics,  for  there  hnd  been  a  steady 
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increase  in  the  civil  ;iud  mechanical  engineering  depart- 
ment during  the  past  22  sessions  from  14  to  226  students, 
and  an  e«|ually  steady  increase  in  the  electrical  departmeiil 
from  lo  students  in  1SS5-G  to  a  maximum  of  160  in 
1904-5,  compared  with  126  in  1906-7  as  mentioned  above. 
This  decrease  is  not  peculiar  to  the  Central  Technical 
College,  but  is  also  evident  at  the  Finsbury  Technical 
College,  where  the  maximum  number  of  1 10  electrical 
engineering  students  was  reached  in  the  two  sessions 
10bl-2  and  1902-:!,  whereas  in  190()-7  the  total  was  only  87. 
(In  the  other  hand,  in  the  department  of  general  tech- 
nology, which  is  concerned  with  much  evening  class  work 
throughout  the  country,  and  with  the  examinations  which 
are  held  yearly  by  the  Institute,  not  only  has  the  number 
of  students  steadily  increased  but  the  number  of  those  in 
electrical  subjects  was  much  about  the  same  in  1906-7  as 
it  was  in  1905-6.  We  may,  therefore,  conclude  that  there 
is  a  steady  desire  on  the  part  of  those  who  are  already 
engaged  in  the  profession  to  improve  their  knowledge 
by  means  of  work  at  evening  classes,  though  there  is 
evidently  a  distinct  falling  off  in  the  annual  number 
who  have  the  hardihood  to  embark  ia  the  electrical 
industry.  The  large  output  of  students  during  the  last 
few  years  has  not  been  beneficial.  Now  that  the  profession 
is  well  overstocked,  parents  are  beginning  to  realise  that 
electricity  is  not  necessarily  "  the  thing  "  of  the  immediate 
future.  We  do  not  doubt  that  much  remains  for  electri- 
city to  do  and  that  there  are  better  days  in  store,  but,  never- 
theless, it  is  well  that  it  should  be  realised  at  the  present 
time  that  electricity  does  not  provide  unlimited  scope  or 
opportunities  for  all  who  desire  to  take  up  this  attractive, 
but  by  no  means  remunerative,  profession. 


ON  SOME  METHODS  OF  MEASURING  CAPACITY 
WITH  ALTERNATING  CURRENTS  OF  COMPLEX 
WAVE  FORM. 

l;V    ROBERT    BK.^TTIE,    D  .ISC. 

Summary. — After  pointing  out  the  error  in  the  "  direct "  method  of 
measuring  capacity  liy  alternating  current,  caused  by  the  presence  of 
higher  harmonics  in  the  E.M.F.  wave,  the  author  de.scribes  how  this 
may  be  overcome  tiy  using  a  non-inducti\  e  "  swamping  "  resistance  or 
a  "swamping"  clioking  coil,  thus  rendering  the  E.M.F.  across  the 
condenser  terminals  approximately  sinu,soidal.  The  other  methods 
of  measuring  capacity  here  described  involve  comparison  with  a 
known  capacity  or  with  a  known  inductance,  and  the  use  of  Dr. 
Sumpner's  irou-cored  wattmeter. 


The  so-called  "  direct  "  or  "  ammeter  and  voltmeter  "  method 
of  determining  capacity  by  alternating  currents  consists  in 
measuring  the  ett'ective  value  I  of  the  current  flowing  into  the 
condenser  under  test  and  the  effective  value  E  of  the  E.M.F. 
iicross  its  terminals.  The  required  capacity  is  then  given  by 
the  formula 


C  = 


I 


(1) 


where  oj  denotes  2tt  times  the  frequency  of  6upi)ly.  Only 
when  the  apijlied  E.M.F.  is  simple  periodic  does  this  method 
give  entirely  reliable  results,  however.  Even  with  an  E.M.F. 
difTering  but  slightly  from  simple  periodic,  comparatively 
large  errors  may  be  expected,  and  if  the  experiment  be  made 
by  connecting  the  condenser  to  ordinary  supply  mains,  the 
E.M.F.  wave  form  of  which  is  often  very  irregular  in 
character,  the  results  obtained  by  applying  the  above  formula 
may  have  little  apparent  relation  to  the  true  capacity. 

The  cause  of  this  discrepancy  is  found  in  the  higher  har- 
monics present  in  every  irregular  E.M.F.  wave.  As  a  residt 
of  the  existence  of  these,  the  condenser  current  produced  by 
an  E.M.F.  of  complex  form  is  always  greater  than  that  pro- 
duct d  by  a  sinusoidal  E.M.F.  of  the  same  effective  value. 


Hence  when  the  E.M.F.  wave  form  is  complex,  the  value  of 
the  capacity  obtained  by  using  equation  (1)  is  invariably 
greater  than  the  true  capacity.  A  correcting  factor  has  there- 
fore to  be  applied,  the  value  of  which  has  been  shown  by 
li.  F.  Weber  {IFied.  Ann.,  LXllI.,  p.  360,  1897)  to  be 


y 


Ej^-fE,^-fE/+... 
E,--f9Fv-t-2r)E::-f. 


(2) 


where  E,,  E3,  E„  ttc  ,  denote  the  values  of  the  simple  periodic 
components  into  which  the  E.M.F.  wave  can  be  resolved. 

As  an  example  of  the  kind  of  error  to  be  expected,  let  it  be 
assumed  that  the  harmonics  in  the  E.M.F.  across  the  con 
denser  terminals  decrease  in  amplitude  according  to  some 
regular  law  as  their  order  increases.  For  instance,  let  it  bo 
supj)osed  thatE^=  '^E,,  ¥j^  =  'Ei,  &c.,  so  that  if  the  fundamental 
be  represented  by  1  the  successive  harmonics  are  ',  ',,  \,  &c. 
The  value  of  the  correcting  factor  is  then 


V  -f-t 


+  itc. 


1  -I- 1  -I- 1  -H  •^  &c. 

This  decreases  without  limit  as  the  number  of  harmonics  in- 
creases. With  harmonics  up  to  the  5ih  oidy  present,  its 
value  is  062  ;  with  harmonics  up  to  the  7th  only,  054  ;  and 
so  on.  The  correction  to  be  applied  is  thus  seen  to  be  large, 
and  the  necessity  for  applying  it  takes  away  from  the  sim- 
plicity which  the  direct  method  would  otherwise  possess.  Ihe 
ditiiculty  can  in  great  measure  be  overcome  by  the  use  of  certain 
expedients,  however. 

Uae  of  Swamping  Besistaiue. — Of  these  expedients  the 
simplest  is  to  insert  a  non-inductive  "  swamping  "  resistance 
in  series  with  the  condenser  under  test.  The  effect  of  this  is 
to  render  the  E.M.F.  across  the  condenser  terminals  approxi- 
mately simple  periodic,  even  though  the  supply  E.M.F.  may 
have  a  very  irregular  wave  form.  To  secure  this  result,  how- 
ever, it  is  necessary  that  the  value  K  of  the  swamping  resis- 
tance should  be  numerically  large  compared  with  the  value 
1/C<u  of  the  reactance  of  the  condenser.  (Here  and  subse- 
quently when  reactance,  whether  of  a  choker  or  a  condenser, 
is  mentioned  without  qualification,  it  is  the  reactance  corre- 
sponding to  the  frequency  of  the  fundamental  that  is  referred 
to.)  It  will  suffice  if  R  is  greater  than  5/Co)  for  example.  In 
that  case  the  magnitude  of  the  current  flowing  into  the  con- 
denser is,  for  all  practical  purposes  controlled  almost  entirely 
by  the  resistance.  Thus,  if  E,,  E3,  E.,,  &e.,  be  the  components 
of  the  supply  E.M.F.,  the  cmrents  produced  by  them  will  be 
E,  R,  E./ll,  Er^/R,  &c.,  and  the  corresponding  voltages  set  up 
by  these  currents  flowing  into  the  condenser  will  be  E|/CojR, 
E3/3C«)R,  E./5CiuR,  &c.  Hence  if,  for  the  sake  of  illustration, 
we  assume,  as  before,  that  the  components  of  the  supplj' 
E.M.F.  in  ascending  order  are  1,  J,  ',  &c.,  the  components  of 
theE.M.F.  across  thecondenser  terminals  will  bel,  (I)'-,  (J)",  &c. 
The  higher  harmonics  are  thus  greatly  diminished  relatively  to 
the  fundamental,  and  in  consequence  the  correcting  factor  now 
becomes 


y 


1  +  A-+si^+&C■ 


When  there  are  a  large  number  of  harmonics  present  this 
works  out  as  GOU,  so  that  the  error  committed  by  leaving 
out  the  correcting  factor  altogether  would  amount  to  only 
9  per  cent. 

This,  however,  is  for  the  rather  extreme  case  in  which  the 
harmonics  in  the  supply  E.M.F.  are  exceptionally  large  and 
numerous.  Under  ordinary  practical  conditions  where  the 
higher  harmonics  in  the  supply  are  likely  to  be  less  in  magni- 
tude and  fewer  in  number  than  has  been  assumed,  it  may  be 
taken  that  the  use  of  a  swamping  resistance  of  the  order  of 
magnitude  named,  or  even  less,  will  permit  the  capacity  to  be 
deduced  by  equation  (1)  from  measurements  of  the  coiulenser 
current  and  the  condenser  E.M.F.  correct  to  within  a  few  per 
cent. ;  and  for  many  re(iuirements  this  is  a  sufficient  degree  of 
accuracy. 

Use  (if  Sivatiqiiiuj  Indiictamc. — Should  any  doubt  exist  in  a 
given  case  as  to  the  adequacy  of  a  swamping  resistance,  a 
swamping  choker  (which  must  l>8  ironless)  may  be  used  in  its 
place.  This  is  much  more  effective,  and  may  be  relied  upon 
to  render  the  E.M.F.  across  the  condenser  terminals  approxi- 
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mately  sinusoidal  even  witli  a  very  distorted  supply  PIM.F. 
wave. 

Let  it  be  assumed,  for  the  moment,  that  the  reactance  Lw 
of  the  swamping  choker  employed  is  numerically  large  com- 
pared with  the  reactance  l/C<o  of  the  condenser,  and  that  its 
ohniic  resistance  is  negligible.  The  components  of  the  current 
flowing  into  the  condenser  cin  then  be  written  Ei  Lw,  E^/3L(u, 
Ej/5L(u,  &c.  The  corresponding  components  of  the  condenser 
E.iVI.F.  are,  therefore,  E|/CL<.r,  E,j9CIm-,  E-/25CL<u'-,  &c. 
Taking,  as  before,  the  components  of  the  suppl}'  E.M.F.  as 
1>  i>  ')  *^c.,  those  of  the  condenser  terminal  E.M.F.  are  1, 
(ifi  (t)'.  '^c.  Thus  while  the  use  of  a  swamping  resistance 
reduces  the  higher  harmonics  in  the  condenser  E.M.F.  to  small 
quantities  of  the  first  order  (compared  with  those  in  the  supply 
E.M.F.,  that  is),  the  use  of  a  swamping  inductance  reduces 
them  to  small  quantities  of  the  second  order.  The  correcting 
factor — viz., 


^'- 


is  accordingly  much  more  nearly  equal  to  unity,  being,  in  fact, 
0'993  when  a  large  number  of  harmonics  are  present.  In  other 
words,  the  condenser  E.M.F.  is  now  so  nearly  sinusoidal  that 
the  error  committed  by  employing  formula  (1)  only  amounts 
to  7  parts  in  1,000. 

With  the  view  of  aflfording  a  comparison  between  the  effects 
of  an  inductance  and  a  resistance,  it  has  been  supposed,  in  the 
above,  that  the  swamping  inductance  used  is  high.  This  is 
not  at  all  necessary,  however.  As  is  well  known,  the  best  re- 
sults are  obtained  with  a  choker  adjusted  to  have  a  reactance 
numerically  equal  to  that  of  the  condenser.  In  this  way  the 
fundamental  is  brought  into  resonance,  and  it  is  under  these 
conditions  that  the  choker  acts  most  etKciency  in  swamping 
the  higher  harmonics.  A  choker  of  even  less  inductance  than 
this  may  be  employed,  however,  if  an  accuracy  of  1  per  cent, 
only  is  aimed  at.  The  reader  can  easily  satisfy  himself  that, 
with  a  supply  voltage  of  the  assumed  wave  form,  a  choker  with 
a  reactance  equal  to  half  that  of  the  condenser  is  sutMcient  to 
obtain  this  degree  of  accuracy.  But  in  the  ordinary  course  of 
things  one  would  naturally  select  a  choker  having  a  reactance 
several  times  that  of  the  condenser  as  giving  all  desired  accu- 
racy without  incurring  the  risk  of  resonance  with  the  funda- 
mental. 

Comparison  with  a  Kiioirn  Capacitij. — Manifestl}'  with  alter- 
nating currents  of  anj'  waveform  the  capacity  of  a  condenser 
can  always  be  determined  by  comparison  with  a  standard  con- 
denser. It  is  only  necessary  to  place  the  two  in  parallel  across 
the  supply  mains  and  measure  the  currents  taken  by  each  ; 
the  ratio  of  these  currents  is  then  equal  to  the  ratio  of  the 
capacities  whatever  the  wave-form  may  be.  Or,  again,  tlie 
condensers  may  be  placed  in  series,  when  the  inveiso  ratio  of 
the  E.M.F.s  across  their  terminals  gives  the  rat'o  of  their 
capacities. 

Coiiipdritidii  iiilli  a  Knou-ii  Jiidiii-tanrr. — The  simple  ilevices 
just  described  are  not,  of  course,  novel,  ami  are  probably 
lamiliar  to  everyone  who  has  ha<l  to  make  measurcmcuts  of 
capacity  on  commercial  alternating  current  circuits  ;  but  that 
re-ults  indciicndent  of  wave  form  can  be  obtained  by  com- 
jiaring  a  capacit)'  witli  an  inductance  is,  perhaps,  less  gcneially 
Known.  As  far  back  as  1898,  however,  Rowland  described 
{Phil.  M(i(j.,  Vol.  XLV.,  p.  (>6)  a  largo  number  of  alternating 
current  methods  in  which  a  capacity  is  placed  in  circuit  with 
one  coil  of  a  dynamometer  wattmeter,  and  an  inductance  in 
circuit  with  the  other,  the  currents  in  the  two  coils  being  then 
brought  to  e.vact  (luadraturc  by  means  f)f  non  inductive  resis- 
tances ;  anil  (though  Kowlaixl  did  not  jioirit  this  out)  some  of 
these  zero  methods  are  independent  both  of  wave  form  and  of 
frequency  (</.  Li^nana,  Scieiin'  .Ibslntlrs,  Vol.  XI.,  Abstract 
No.  26.S). 

l)eflectional  methods,  as  distinct  from  zero  methods  like 
those  of  Rowland,  may  also  bo  employed  for  comparing  a  capa- 
city with  an  inductance  ami  give  results  which  are  indepen- 
dent of  waveform.  Such  methods  have  occasionally  been 
used  by  the  writer  (in  common  with  many  others  doubtless) 
for  Homo  considcriible  time  past,  but  no  account  of  their  general 
theory  ha-i,  so  far,  appeared. 


The  comparison  of  a  capacity  with  an  inductance  by  a  de- 
flectional  method  can  be  carried  out  in  a  variety  of  ways,  the 
inductance  being  placed  either  in  scries  or  in  parallel  with  the 
capacity.  Consider  first  the  case  of  an  ironless  choker  of  in- 
ductance L  and  negligible  resistance  placed  in  seiies  with  a 
condenser  of  capacity  C  across  alternating  current  mains.  Let 
I„  be  the  nth  harmonic  in  the  current  wave  taken  as  a  type. 
Then  the  E.M.F.  set  up  ly  this  harmonic  across  the  choker 
terminals  is  I„L;ia),  and  that  set  up  across  the  condenser  ter- 
minals I„  Cww.  Calling  <j>„  the  phase  difierence  between  these 
two  E.M.F.s  (equal,  in  the  assumed  circumstances,  to  180  deg.) 
we  have 


,1  e^e.jlt  =  ^  I„Lh(u  .    -"- .  cos  </)„  = 
IJo     "  Cjio) 


■'-' -y  Ti  _      I'ra 
C        "^      C    ' 


where  c,  and  c,  decote  the  instantaneous  values  of  the  E.M.F.s 
across  the  choker  and  the  condenser  respectively  ;  T  is  the 


-Ec- 


-Ea- 


-Eb- 


<^- 


R  r.  c 

F.c.  1. 


{ 


periodic  time,  and  I  is  the  eft'ective  value  of  the  current,  it 
being  understood  that  the  summation  indicated  by  ^  extends 
to  all  the  existing  hai  monies  in  the  current  wave. 

In  the  same  way  by  considering  the  case  of  a  resistanceless 
choker  connected  in  parallel  with  a  condenser  across  supply 
mains  at  a  voltage  E,  we  have  the  «th  harmonic  E„  in  the 
E.M.F.  wave  creating  a  current,  E„  Lna,  in  the  choker,  and  a 
current,  E„C)iw  in  the  condenser. 

Accordingly 


I 


^\i^M  = 


E„ 


Lw<o 


CO  5  </)„  - 


where  /,  and  /,  arc  the  i'lslantancju;  values  of  the  currents  in 
the  choker  and  the  condenser,  and  >/>„  is  the  |)hase  dill'erencc 
(equal  to  180  deg.)  between  the  /(th  harmonic  in  the  condeQser 
current  and  the  uth  harmonic  in  the  choker  current. 


Fig.  2. 


( 
I 


These  jicncral   relations 


how  that,   for  the  comp.irison  of 

a  capacity   with    an    inductance,    any    Dnethod  of  measuring 

1  i  "^  1  i^ 

i\c.,dt  or      I   /,/.'/',  that  is  to  say,  any  general  method  of 

T.'  0      "  I .'  (1     " 

measuring  alternating  current  [lower,  is  available. 

For  instance,  if  the  condenser  and  the  choker  are  in  scries, 
we  may  proceed  as  in  the  the  three-voltmeter  meliiod  of 
measuring  ])ower,  and  observe  the  voltages  \\y,  across  the 
choker,  E„  across  the  (condenser,  and  Ej  across  the  two  togothor 
(Fig.  1).     Then  J 


and,  therefore. 


TJ /■'""=- 


-Ei-E?,_     I, 


'B_        ''JJ 

~"c  ' 


C-2L 


P 


E-,+Ei,-E6- 


C^) 


Or  we  might  employ  olectrometor,  &c.,  methods,  the  appro- 
]iiiatc  formulae  for  which  the  reader  can  reidily  work  out  for 
liinisclf. 

In  like  maimer,  with  the  choker  ami  the  condenser  in 
parallel,  we  have  a  choice  of  several  methods.  We  may 
elect  to  proceed  as  in  the  three-ammeter  method  of  measuring 
power,  for  example,  and  observe  the  currents  I  j  and  I,,  in  the 
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choker  and  cotKioiiscr  branches,  m  well  as  the  total  current 
le  (Fig.  -2).     Then 


I  n.  ■ 

f./o*'' 


dt> 


16- 


li- 


lt. 


C=^ 


2 
li+Ii. 


■r. 


E' 


(4) 


If  we  prefer  to  use  a  dynamometer  wattmeter  connected  up 
as  in  Fitj.  3,  we  have 

I  /"'•  •    „       ,-^r     C 


1  .'  0 


kw  =  :e^ 


or 


C  =  L 


.     .     .     .     (5) 
an  instrumcut 


where   W  is  the  wattmeter  reading  and  K  i 
constant.* 

Recently  Or.  Sumpner  has  shown  how  his  iron-cored  watt- 
meter may  be  used  for  cap.icitj'  measurements.  The  shunt- 
excited  electromagnet  of  this  instrument  creates  a  field  of 
exactly  the  same  character  (as  regards  the  relative  magnitude 
and  phase  of  its  constituent  harmonics)  as  that  produced  by 
the  coil  of  an  ordinary  dynamometer  wattmeter  having  in 
series  with  it  an  external  inductance  as  just  described.  Hence, 
when  the  moving  coil  of  a  Sumpner  wattmeter  is  connected  to 
the  supply  mains  through  a  condenser  the  deHection  of  the 
instrument  is  direct!}-  proportional  to  the  capacity  and  to  the 
sc|uare  of  the  voltage  in  accordance  with  equation  (5). 

It  remains  to  point  out  certain  noteworthy  features  of  these 
methods.  If,  with  the  condenser  in  series  with  the  choker,  we 
attribute  a  resistance  K  to  the  latter,  the  E.M.F.s  set  up  across 


Fig.  5. 

the  choker  and  the  condenser  by  an  )(th  harmonic  I„  in  the 
the  current  are  I„  Jii^  +  L-n'm'^  and  ]JCnw  refpectivel}'.  Hence 

^  /  \eAt  =  2  I„  \  ItTIV^  .   A'- .  cos  </,„, 
where  (/»„  is  now  cquil  to   (90   -f  tan^'     '''^j.     Accordingly 

T  „. . 

cos  </>„  =  - 


and  therefore 


I  /"■■      „         lu 


It  ■ 


C 


as  before.  Deflect ional  methods  of  measuring  capacity  by 
comparison  with  a  series-connected  choker  are  therefore  inde- 
])endent  of  the  resistance  of  the  choker.  For  this  to  hold  good, 
however,  the  condenser  must  be  free  from  appreciable  leakage. 
It  is  of  more  importance  to  observe  that,  with  the  choker  in 
parallel  with  the  condenset-,  deflectional  methods  give  results 
which  are  independent  of  leakage  in  the  condenser.  Leakage 
in  the  condenser  is  equivalent  to  so  much  resistance  R  con- 
nected as  a  shunt  across  its  terminals.  An  Hth  harmonic,  E„, 
in  the  applied  E.M.F.  then  creaies  a  current  EJLnio  in  the 

'  The  ex|ir£.''.«ioiis  (fl)  and  (5)  are  rigorously  true  only  when  the  ohniic 
resistance  of  the  comparison  choker  is  negligiliU\  It  is  necessary, 
therefore,  to  deteiinine  what  error  is  introduced  by  a  .small  amount  of 
resistance  such  as  cannot  be  avoided  in  an  actual  clioker.  On  recalcu- 
lating (4)and  (5)  witli  the  resistance  R  of  the  choker  taken  ijitoaccount 
it  will  be  found  that  in  both  expressions  E-  should  be  replaced  by 

i.E„- .  -— — -  ^  When  the  choker  possesses  appreciable  resistance 

It'-t-L-H-oi- 

the  results  obtained  by  (4)  and  (5)  are  thus  too  small,  and  the  ratio 


E2/VE„-^. 


L'-n-u)'-' 


-,  represents  the  correcting  factor  which  ought  to  be 


R-'-tL-'h- 

applied.     When  the  fundamental  is  the  predominant  component  of  the 
E.M.F.  wave,  the  value  of  this  correcting  factor  is  seen  to  be  approxi- 
mately 1-f  j^t;— ,.     In  no  case,  whatever  the  wave- form  may  be,  can  it 
Lt-w  -^ 

exceed  this.     Thus  if  R  =     Lw  the  error  in  using  (4)  or  (6)  will  be  less 
than  1  per  cent  ;  and  if  R  =  — Lw  less  than  one-quarter  of  1  per  cent. 


choker  branch  and  a  current  E„  V'C-»-w-'K"+ 1/Ii  in  the  con- 
denser branch.     Thus 
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tJV.'''=2:. 
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Here  </>„  is  equal  to  (90"  +  tan^^  CniAi)  so  that 

CiuoB. 


.  cos  </)„. 
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Consequently 


in 


Ct 


i,Lilt  = 
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into  which  the  condenser  leakage  does  not  enter.  But  this 
only  holds  good  provided  the  comparison  chuker  is  devoid  of 
appreciable  resistance. 

The  following  numbers,  the  results  of  experiments  on  aeon- 
denser  of  504  mfd.  capacity  will  serve  to  show  what  degree  of 
reliance  cau  be  placed  on  the  foregoing  methods. 

The  condenser  was  first  connected  directly  to  a  small  alter- 
nator and  the  current,  as  well  as  the  E.M.F.  across  the  con- 
denser terminals,  noted  at  a  frequency  of  CO.  The  value  of 
the  capacity  deduced  from  these  observations  by  formula  (1) 
was  found  to  be  ITS  mfd.  The  wave-form,  on  open  circuit, 
of  the  particular  alternator  used  is  shown  in  Fig.  -t,  curve  I., 
but  the  conditions  during  the  test  were  such  as  to  bring  one  of 
the  higher  harmonics  into  partial  resonance,  so  that  the  E.]\I.F. 
wave  form  actually  applied  to  the  condenser  terminals  was  of 
a  more  irregular  character.  The  result  is  typical  of  the  kind 
of  error  that  may  be  expected  when  capacity  measurements 
are  made  with  alternating  currents  of  complex  wave-form 
without  taking  special  precautions. 

I 


Fi(!.  4. 

.Analysis  of  these  Ciu-ves  gave  the  following  re.sults  : — 

Components Ut.       3rd.      Stli.      7lh.  9tli.  11th. 

Curve  I ICR)        33-8        ISS        3-3  50  l-il 

Curve  II 100        420        16  0        36  2-4  1-8 

The  same  experiment  was  next  repeated  under  identically 
the  same  conditions,  except  that  a  swamping  resistance  of 
1,000  ohms  was  introduced  in  series  with  the  condenser.  The 
value  obtained  for  the  capacity  was  in  this  case  515  mfd., 
which  is  in  e.xcess  of  the  true  capacity  by  2  per  cent.  This 
is  ex-iclly  what  would  be  predicted  from  the  known  harmonics 
in  the  applied  E.M.F.  Nor  would  anything  have  been  gained 
by  using  a  higher  swamping  resistance.  Even  if  an  in6nite 
resistance  had  been  used  the  error  would  si  ill  have  amounted 
to  1-7  per  cent. 

An  exactly  similar  experiment  made  at  a  frequency  of  100, 
but  with  a  swamping  inductance  of  1-3  henry  in  place  of  the 
resistance  of  1,000  ohms,  gave  a  value  of  505  mfd.  for  the 
capacit}'.  The  discrepancy  here  is  small  and  well  within  the 
limits  of  experimental  error.  With  a  choker  of  the  stated  in- 
ductance and  with  sutKciently  accurate  instruments  there  was 
nothing  to  prevent  an  accuracy  of  at  least  one  part  in  1,000 
being  obtained. 

Numerous  measurements  of  the  capacity  of  the  condenser 
were  also  made  by  the  three  voltmeter  method,  the  condition.s 
being  varied  within  wide  limits  in  order  to  test  its  reliability. 
Thus  experiments  were  made  with  both  the  E.M.F.  wave- 
forms shown  in  Fig.  4.  In  addition  the  frequenc}'  was  varied 
from  .SO  to  100,  and  the  inductance  of  the  choker  likewise 
altered  with  the  view  of  distorting  the  current  wave-form  as 
much  as  possible.  The  mean  of  many  experiments  gave 
5*05  mfd.  for  the  capacity  ;  and  in  no  single  instance  was  the 
difference  from  this  mean  more  than  could  be  accounted  for 
by  experimental  error. 

Working  with  different  wave-forms  and  frequencies,  equally 
satisfactory  lesults  were  obtained  with  the  three-ammeter 
method  and  with  the  wattmeter  method.  In  these  methods, 
as  already  explained,  it  is  necessary  to  use  a  choker  whose 
resistance  is  small  compared  with  its  reactance.     In  the  ex- 


534 


THE  ELECTRICIAN,  JULY  17,  1908. 


peiimeiits  the  reactance  varied  with  the  freciuency  but  was, 
on  the  aveiagc,  about  20  times  tlie  resistance.  The  attainable 
accuracy  was  thus  one-quarter  of  1  percent.  The  actual  values 
obtained  for  the  capacity  were  503  nifd.  by  the  three-ammeter 
methoil  and  5  04  mfd.  by  the  wattmeter  method,  these  rum- 
bers  being  the  means  of  many  individual  results,  none  of  which 
difl'ered  from  the  mean  by  as  much  as  1  per  cent. 


CORRESPONDENCE. 


A.C.  ACCUMULATOR  SUB-STATIONS. 

TO    THE   EDITOR   OK   THE    ELECTRICIAN. 

Sir  :  Supplementing  the  notes  sent  you,  I  beg  leave  to  en- 
close a  few  additional  remarks. 

Mr.  Raphael's  remarks,  as  published  to-day,  are  most  in- 
teresting to  me,  for  it  is  quite  evident  that  he  (and  I  fancy  also 
Mr.  Wilmshurst  and  Mr.  Watson)  had  gathered  from  the 
Paper  that  I  was  figuring  upon  getting  the  kilowatt  capacity 
on  which  I  had  based  my  capital  costs  on  a  one  hour  basis, 
whereas  I  had  done  nothing  of  the  kind.  The  kilowatt  capa- 
cities alluded  to  in  Figs.  10,  12,  13  and  14  of  ray  Paper  are 
based  on  a  three-hour  rating;  hence,  the  1.5,000  kw.  battery  of 
Fig.  10  roidd  do  30,000  kw.  for  one  hour  (the  100  per  cent, 
overload  capacity  alluded  to),  which,  however,  since  there  are 
19,000  kw.  of  steam  plant,  and  the  peak  load  only  30,000  kw., 
it  would  never  be  called  on  to  do,  unless  the  steam  plant  totally 
failed. 

It  is  unfortunate  that  Mr.  Wilmshurst  pitched  upon  my 
Fig.  1  for  his  comparison  with  Derby,  and  I  greatly  regret 
having  misled  him,  as  this  is  a  purely  hypothetical  curve,  and 
none  of  my  deductions  are  based  upon  it,  but  upon  Fig.  9, 
which  is  the  load  curve  of  a  large  commercial  town  having  a 
good  motor  load.  I  fancy  that  a  careful  comparison  of  the 
area  of  the  upper  half  of  the  Dcrliy  curve  with  my  Fig.  9  will 
show  Mr.  Wilmshurst  that  there  is  no  very  material  difl'erence  ; 
anyway,  I  can  assure  him  that  by  reducing  the  battery  kilo- 
watt capacity  at  Derby  to,  say,  40  per  cent,  of  the  peak 
(instead  of  50  per  cent.)  the  figures  of  my  Paper  for  the  saving 
])er  kilowatt  will  still  hold.  I  can  also  assure  him  that  an  in- 
crement of  5  to  10  or  even  15  per  ctnt.  in  the  annual  load 
factor  is  of  far  less  importance  than  a  correspotiding  diftereuce 
in  the  area  of  the  mid  winter  peak,  for  reasons  which  I  will 
give  in  my  reply  to  the  Jnurnnl. 

1  have  a)ialysed  dozens  of  loarl  curves,  and  may  say  that, 
fogs  excepted,  the  estimates  given  in  my  Paper  will  hold  for 
towns  having  large  power  and  tramway  load.s,  such  as  Man- 
chester, Liverpool,  Birmingham,  Ac,  provided  that  only  some 
30  per  cent,  of  the  peak  is  taken  up  by  the  cells.  In  such 
towns  the  fog  load  rarel}'  exceeds  GG  p'-r  cent,  of  the  peak 
load,  on  account  of  the  lo-.s  amount  of  lighting;  consequently, 
the  steam  plant  is  capable  of  meet/ing  it  with  very  little,  if  any, 


assistance  from  the  bitteries,  and  these  will  thus  be  no  bigger 
than  those  considereil  in  my  estimates;  but  if  he  will  refer  to 
ray  Fig.  9  he  will  find  there  a  fog  load  of  nearly  10  hours' 
duration — probably  rarely  exceeded  even  in  London — and  may 
be  somewhat  incredulous  when  I  assert  that  the  estimates  of 
the  saving  (per  kilowatt)  given  in  my  Paper  would  apply  even 
here,  provided  that  the  battery  was  only  put  in  to  deal  with,  say, 
25  per  cent,  of  the  peak.  While  on  this  question,  I  may  point 
out  that,  if  the  batteries  are  put  in  for  50  per  cent,  of  the  peak, 
a  "fog  load  "  averaging  75  per  cent,  of  the  mid- winter  peak 
over  7  to  H  hours  cm  be  dealt  with  by  the  combined  plant, 
without  am/  extra  expenditure  on  battery  power.  I  know  of 
no  towns  outside  of  London  where  this  demand  is  exceeded, 
and  think  the  above  will  show  that  I  have  carefully  considered 
the  question  of  "  fog  "  loads,  and  not,  as  some  critics  appear  to 
think,  ignored  it. 

I  would  add  that  my  Paper  dealt  almost  enlircbj  with 
alternating  current  sub-stations  combined  with  direct-current 
distribution  from  same,  but  that  even  at  Sheffielil  and  Leeds 
the  cost  would  be  a  long  way  below  that  of  steam  plant 
{pace  Mr.  Wilmshurst). 

I  herewith  enclose  Table  X.,  which  is  a  condensed  (corrected) 
financial  summary  of  my  estimates. — I  am,  &c  , 

Birmingham,  July  9.  A.  M.  T.WLOR. 


MARCONI'S  SYSTEM  OF  WIRELESS  TELEGRAPHY. 

TO  THE  EDITOR  OF  THE  ELECTRICIAN. 

Sir  :  In  anything  that  I  originally  said  it  was  my  intention 
merely  to  convey  that  I  did  not  consider  the  duple.'c-automatic 
system  applicable  in  practice  to  wireless  telegraphy  in  the  same 
way  that  it  was  to  cables.  And  I  think  so  still ;  for  it  must 
be  remembered  that  Mr.  Raymond  Barker  is  speaking  of  a  par- 
ticular system  of  wireless  telegraphy — not  that  which  was 
being  dealt  with  by  the  Mornimi  Post,  or  which  has  throughout 
headed  this  correspondence.  As  I  spoke  originally  of  the 
duplex-automatic  system  in  connection  with  cables,  I  contiinted 
to  do  so  in  connection  with  radio-telegraphy,  though  fully 
appreciating  Mr.  Raymond-Bjrker's  point  that  there  is  no 
difficulty  about  radio-automatic  working. 

Mr.  Kaymond-Barker  and  myself  have  now  reached  much 
about  the  same  position — /.c,  that  "  cable-working  with  its 
present  very  high  standard  of  efficiency  daily  developing  fresh 
possibilities  ....  fresh  actualities  in  high  and  constant 
speetl-rates,  remains  })aramount  and  i)racticatly  untouched. " 

The  oidy  diU'ercnce  between  us  is  that  he  considers  the  re- 
cent statements  in  the  lay  press  in  regard  to  wireless  tele- 
graphy supplanting  cable  telegraphy  have  had  a  serious 
inrtuence  on  cable  shares,  and  I  was  inclined  to  dilTer  from  tin-* 
view  to  some  extent.  But  this  is,  of  course,  piu'ely  a  matter  of 
opinion,  in  which  Mr.  Raymond-Barker  is — as  I  have  already 
saiil — quite  likely  to  be  right  and  I  wrong      I  am,  kc, 

Westminster,  July  14.  Cii.viii.Es  BRitiirr. 
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Table  X. 

.steam,  1907-8.     |    Steam,  191213 


i' 15,000 
15,980 

£38,200 

30,280 

30,980 
8,350 
8,360 

63,480 
19,150 
1^,600 

17.680 
8,350 

102,233 
16,900 

^\ccumiil  itor.s,  1912  13. 

(Xo  co.il  savings  credited  to  colls)  ^  £38,200 

15,980  f  2,000  (snl)-st;i(  ion  wii^os) -=     17,980 

56,180 

8,350  4  4,000  (mains)  =  12,350 

8,350  f  1.500  (oHicr)    =       '',850 

78,380 
8.350  +  2,650 =     11,000 


55.030 


119,130 


9%  X.  £225,000  (cells) 
Wni 


.'6,C30  119,130 

12.000  35,300 

73.440  120,400 

(43,920 -f  29,620)      (77,840-^42,560) 

Q.S.  &  F.     Mnins.  C.S.  &  F.      Mains 


£141,470 


£2.4,830 


VngCM 


89,380 

20,250 

1,000 


110,630 

12,000  t  .\C00  imiiins) =     15.000 

73.440  I  13.040  (new  nmins) =     86,480 

3    of  £225,000  (colls) =■      6,760 


£218,860 


NoTK.— £218,860     (13,150  -5,.300)  =  £218,860- 7,850  (exces.i  l''.C.)  -  £211,010  (Fig.  6  in  The  KUctrician). 
£73,440  (  (17,600  •■  £18i-l- 13,040  =  £117,980  instead  of  £120,400. 
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A  HYDROGEN  PEROXIDE  CELL.* 

liY  H.  T.  BARNES  AND  0.  W.  SHKABER. 

Two  I'tipera  have  been  presented  before  the  American  Klectro- 
chemical  Society  by  one  of  the  authors  in  conjunction  with  H.  M. 
Tory  and  U.  H.  Cole,  in  wliich  the  results  of  experiments  on  the 
effect  of  dissolved  gases  in  water  on  metal  surfaces  have  been  given. 
In  the  second  I'aper  a  cell  was  described  which  consisted  of  elec- 
trodes of  aluminium  and  magnesium  in  a  solution  of  alumininni 
sulphate,  to  which  some  hydrogen  peroxide  was  added.  Aluroiniuui 
behaves  in  a  peculiar  manner  in  contact  with  dissolved  air,  or 
oxygen,  and  becomes  electro  negative  to  a  simihr  aluminium  elec- 
trode in  water  free  from  dissolved  air.  Magnesium  does  not  show 
this  effect ;  hence  a  cell  with  the  two  metals  for  electrodes  has  a 
comparatively  large  E.M.F.  developed  when  dissolved  air  or  oxygen 
is  introductd.  The  effect  is  considerably  increased  by  adding  hydro- 
gen peroxide  Acting  on  the  suggestion  of  Prof.  Bancroft,  tests 
were  applied  to  the  water  in  which  clean  aluminium  had  stood  for 
a  few  hours,  and  a  measurable  quantity  of  hydrogen  peroxide  was 
detected.  This  was  developed  from  the  action  of  the  dissolved 
osygen  on  the  aluminium,  probably  according  to  the  following 
reaction,  also  suggested  by  Bancroft : — 

2.\1  +  6H.,'o  +  60  =  Al2(0H\,  +  3H.,(\,. 

The  amount  of  yield  of  the  peroxide  was  considerably  increased 
in  several  ways.  Without  dissolved  air  no  trace  of  peroxide  was 
observed.  The  generation  of  the  hydrogen  peroxide  explains  the 
abnormally  E.M.F.  developed  between  two  metals  so  close  to- 
gether in  the  electrochemical  series. 


THE  MINING  EXHIBITION,  OLYMPIA,  LONDON. 


Fig.  1.—"  Fi.(..\t" 
Electbic    Minkk's 

L.iMP    IN     IxVKIiTED 

Position    for   Ex- 
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On  Saturday  last  what  is  the  fourth  of  a  series  of  colliery  and 
mining  Exhibitions  was  opened  bythe  Right  Hon.  Lord  Strathcona 
at  Olympia.  Following  as  it  does  so  quickly  on  the  publication  o^ 
our  special  Mining  Issue  we  find  that 
the  pages  of  that  number  in  a  great 
measure  have  gone  over  much  of  the 
ground  covered  by  a  number  of  the  elec- 
trical exhibits  at  this  Exhibition.  Still  -■ 
the  show  is  none  the  less  interestin; 
from  an  electrical  point  of  view,  while  en- 
gineers generally  cannot  fail  tobestru  ii 
with  the  important  part  machinery  now 
plays  both  in  the  winning  of  coal  and  the 
obtaining  of  precious  stones  and  metals  from 
the  earth's  crust.  The  electrical  industry  is  not 
fully  represented  at  the  pjxhibition,  but  this 
discrepancy  is  probably  accounted  for  by  the 
exhibits  in  the  Machinery  Hall  at  the  Franco- 
British  Exhibition  and  the  forthcoming  Elec- 
tiical  Exhibition  at  Manchester.  We  do  not, 
however,  lose  sight  of  the  fact  that  most  of  the 
haulage  gears,  coal  cutters,  drills,  boring  bars, 
creepers,  conveyors,  &c.,  which  go  to  make  up 
the  machinery  complement  of  the  average 
mine  are  adapted  for  electric  driving.  Con- 
sequently one  can  notice  electrically  operated 
machinery  on  almost  every  stand.  From  an 
electrical  point  of  view  there  is  nothing  parti- 
cularly ni  w  prescnled  among  the  exhibits,  but 
there  are  signs  of  standardisation  amongst 
motors  and  controlling  gear  which  cannot  fail 
to  assist  materially  in  the  greater  employment 
of  electrical  energy  in  mines. 

Strange  though  it  may  seem,  the  electric 
miner's  larop,  with  its  simplicity  and  general 
portability,  does  not  enjoy  the  vogue  which 
these  features  should  secure  for  it.  The  first 
cost  may  have  something  to  do  with  this,  but 
we  do  not  think  it  is  the  main  reason.  The  pri- 
mary battery  lamp  is  the  ideal  for  work  of  this 
class,  because  it  places  the  individual  lighting,  from  the  miner's 
point  of  \iew,  as  independent  of  the  electric  power  supply,  as 
does  his  present  oil  lamp.  Messrs.  Bkhrv,  Skinnek  &  Co.  are 
showing  a  type  of  primary  battery  safety  miner's  lamp  which  has 
created  something  of  a  sensation  at  the  Exhibition.  This  lamp, 
known  as  the  "  Float,''  receives  its  energy  from  a  couple  of  primary 
cells  contained  in  a  metal  case.  These  cells  have  zinc  and  carbon 
plates,  but  the  electrolyte  is  a  special  preparation  the  composition  of 
which  is  not  divulged.  No  switch  is  required  for  controlling  the 
lamp,  as  the  operation  of  turning  the  case  upside  down,  as  shown 
in  Fig.  1,  suffices  to  extinguish  the  lamp  by  removing  the  electrodes 

*  Abstract  of  a  Paper  read  before  the  American  Physical  Society. 
From  the  Phij-iktd  Rtiiew. 


out  of  the  electrolyte.  The  primary  batteries,  which  are  hermeti- 
cally sealed,  thus  allowing  no  fumes  to  escape,  are  seen  on  the  right- 
hand  side  of  Fig.  2,  in  which  the  constituent  parts  of  the  complete 
lamp  are  shown.  It  will  bo  noticed  that  the  contacts  of  the  cells 
consist  of  metal  discs  which  rest  on  cue  another  when  the  cells  are 
in  position  in  the  containing  case. 

'I'he  lamp  will  burn  for  12  hours  without  recharging,  and  at  the 
end  of  that  period,  if  the  cell  is  allowed  to  rest  for  about  four  liours, 
a  further  two  hours  light  can  be  obtained.  The  process  of  recharg- 
ing is  extremely  simple,  occupying  only  one  iiiinute  and  consisting 
of  replacing  the  electrolyte  by  fresh  solution.  The  cost  of  burning 
is  thus  said  to  work  out  at  only  [d.  per  hour.  Among  the  many 
advantages  which  are  claimed  for  this  lamp  we  may  mention  that 
there  are  no  wires,  connections  or  switches  to  get  out  of  order,  that 
the  ignition  of  gas  is  impossible,  the  lamp  is  of  only  light  weight  — 
viz.,  ;i|  lb.  when  charged,  and  in  the  case  of  an  accident  below 
ground,  resulting  in  one  man  or  a  party  of  men  being  cut  off  for 
several  days,  it  is  possible  to  reserve  the  light  or  eke  it  out  for  several 
days,  which,  of  course,  would  be  impossible  with  oil  lamp).  It  is 
also  a  by  no  means  insignificant  advantage  that  the  electrolyte  is 
almost  neutral — i.c  .only  very  slightly  acid — so  that  it  can  be  easily 
stored  and  freely  handled. 

In  another  form  of  portable  lamp  shown  on  this  stand,  an  exten- 
sion lamp  was  supplied,  the  flexible  being  fitted  with  a  two  pronged 
plug.     This  latter  also  serves  as  a  switch  connecting  up  in  circuit 


i~iG.  2. — Componp;nt  P.aiits  of  the  "  Float  '  Electrh'  Mixkr's  L'lir. 

one  or  two  lamps  according  to  the  depth  it  was  inserted  in  the 
socket ;  whilst  by  inverting  the  complete  lamp  in  the  manner 
described  above,  the  current  was  completely  cut  off,  the  electrolyte 
b  ing  removed  from  contact  with  the  electrodes.  An  interesting 
selection  of  Messrs.  lierry.  Skinner  &  Co.'s  well-known  iroa-clad 
switches,  to  which  we  have  frecjuently  referred  in  recent  issues,  are 
also  exhibited  on  this  stand. 

Turning  to  the  general  machinery  we  find  the  problem  of  mining 
ventilation  closely  identified  with  the  electric  motor.  Messrs. 
Davidson  &  Co.  are  showing  a  large  single  inlet  mine  fan  49  in. 
diameter,  driven  by  a  Mather  &  Piatt  20  h. p.  direct-current  220  volt 
motor.  This  fan  is  shown  running,  and  it  has  a  capacity  of  26,000 
cubic  ft.  per  minute,  against  Sin.  w.g.  when  running  at  a  speed  of 
420  revs,  per  luin.  The  makers  claim  that  this  fan  in  comparison 
with  the  ordinary  Qtiibal  type  economises  foundation  space,  and 
consequently  takes  considerably  less  power  for  the'  amount  of  air 
moved.  An  interesting  model  graphically  illustrates  this,  the 
Sirocco  fan  with  motor  being  placed  between  reproductions 
of  the  two  Guibal  fans  which  it  successfully  displaced  in  a  colliery 
in  the  Durham  district.  A  o.")  in.  diameter  fan  is  also  illustrated, 
this  having  a  capacity  of  from  l.'i.OCO  to  .51,000  cubic  ft.  of  air  per 
minute.  The  good  qualities  of  the  "  Sirocco"  fan  as  a  blower  are 
also  practically  demonstrated  on  this  stand.  Messrs.  IIkenan  & 
Froide  have  divided  their  exhibit  into  two  portions,  which  are 
joined  together  by  an  arch  bridging  the  main  gungway.  A  large 
electrically-driven  fan  is  the  outstanding  feature  of  the  exhibit. 
This  is  arranged  for  belt-drive,  and  has  a  capacity  of  40,000  cubic  ft. 
of  air  per  minute  when  running  at  ;'>40  revs,  per  min.  The  same 
type  of  fan  is  suitable  for  direct  coupling  to  an  electric  motor. 
Several  olher  fans  of  the  "  Heenan  "  and  "  Schiele  "  pattern  are 
shown  on  this  stand.  Messrs.  Andrf.w  Barclay  have  a  large  electric- 
ally-driven drum  !an  in  operation,  and  we  understand  that  a  num- 
ber of  these  are  running  in  well  known  collieries,  giving  a  combined 
efficiency  on  fin  and  engine  of  7;>  per  cent.  The  Capell  Fan  Co. 
have  a  small  exhibit,  comprising  a  small  mine  fan  and  a  model  of  a 
patented  system  of  duplicate  mine  fans. 

Electric  haulage  gici's,  pumping  plants  and  small  electric  winders 
are  well  represented  on  the  stand  of  Messrs.  E.  Scott  &Moi'ntain, 
which  adjoins  the  main  entrance.  A  feature  of  the  exhibit  is  a 
large  vertical  sinking  pump,  coupled  dlre;;t  to  a  40  h.p.  direct  current 
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500  volt  motor.  Tbe  pump  is  driven  at  1,530  revs,  per  min.  and  has 
a  capacity  of  2(iO  gallons  per  minute  against  a  300  ft.  head.  The 
delivery  water  passes  through  a  liner  round  the  motor  carcase, 
keeping  the  machine  cool  while  the  pump  is  running.  The  weight 
of  the  entire  equipment  is  taken  on  wire  ropes  which  pass  round 
two  pulleys,  one  on  each  side  of  the  motor  body.  A  5  h.p.  to  10  H. p. 
portable  main  rope  haulage  gear  is  shown,  the  motor  on  this  being 
controlled  by  a  special  mining  reversing  controller  with  qiiick  make 
and  break  on  every  contact.  A  controller  of  this  pattern  was 
described  in  the  Mining  Issue  of  The  Electrician,  p.  54,  last  week. 
Messrs.  Mavor  &  Coulson,  in  addition  to  showing  a  number  of 
their  well-known  "  Pickquick  "  coal  cutters,  are  exhibiting  a  special 
tmderground  carriage  conveyor  designed  for  taking  coal  from  the 
working  face  to  the  haulage  road,  in  seams  up  to  about  3  ft.  thick. 
A  couple  of  sections,  with  end  pieces,  of  this  controller  have  been 
laid  down  in  the  Exhibition,  and  are  shown  actually  in  operation. 
The  carriage  is  fitted  with  automatic  end  discharge,  which  comes 
into  operation  when  the  conveyor  reaches  the  haulage  road.  The 
standard  Ungth  is  about  40  ft.,  and  this  will  hold  something  like 
35  cwt.  of  coal.  When  the  conveyor  has  been  loaded  up  at  the 
face  it  is  drawn  down  to  the  baulage  road  and  immediately  it 
arrives  there  a  suitable  gear  is  thrown  into  action  which  starts  the 
conveyor  discharging.  This  carriage  is  conveyed  backwards  and 
forwards  by  an  electrically  driven  haulage  gear. 

As  a  purely  electrical  exhibit  that  of  Messrs.  Dick,  Keru  &  Co. 
is  the  largest  in  the  Exhibition.  The  company's  standard  alter- 
nating current  and  direct  current  motors  are  exhibited  in  various 
sizes,  the  main  parts  being  dissembled  to  facilitate  inspection.  Fool- 
proof motor  starting  gear  has  also  been  erected  on  the  stand,  and  is 
shown  in  operation,  and  mining  engineers  will  no  doubt  appreciate 
the  extreme  simplicity  and  certainty  of  the  design  of  this  appa- 
ratus. A  push  button  must  be  depressed  with  one  hand  and  a 
hand  wheel  turned  with  the  other  to  start  up  the  motor,  and  it  is 
impossible  to  switch  in  the  main  circuit- breaker  attached  to  the 
starter  without  returning  the  starter  arm  to  the  off  position.  At 
one  end  of  the  stand  is  a  large  electric  capstan,  which  is  fitted 
with  a  25  h  p.  crane  rated  motor  driving  the  bole  from  a  worm 
and  worm  wheel.  The  motor  operates  on  a  440  volt  circuit,  and 
runs  normally  at  620  revs,  per  min.,  the  rate  of  travel  of  the 
capstan  rope  being  about  220  ft.  per  minute.  The  starter  is  in- 
teresting in  that  a  single  circuit-breaker  is  employed,  and  this  is 
operated  from  a  pedal  protruding  through  the  removable  cover  of  the 
iron  box  containing  the  driving  mechanism.  The  subsequent  ac- 
celeration of  the  motor  after  the  closing  of  the  circuit-breaker  is 
effected  by  solenoid  switches,  which  cut  the  resistance  of  the  motor 
out  quite  independently  of  the  man  in  charge.  These  solenoid 
switches  do  not  break  any  circuit,  as  they  remain  in  until  the  main 
circuit-breaier  comes  out,  and  do  not  close  before  the  main  circuit- 
breaker  is  put  in.  This  arrangement  is  highly  satisfactory,  because 
gears  of  this  class  are  apt  to  get  into  the  hands  of  unskilled  men, 
who  always  fail  to  appreciate  the  importance  of  starting  a  motor 
gradually.  The  company  also  shows  on  its  stand  examples  of 
hijih-voUage  switches  and  auto  starters  for  alternating  current 
motois.  The  latter  we  described  in  The  FA'clricinii  of  I''ebruary 
14,  1908.  The  Gkonmal  K.tkllin  Co  ,  amongst  a  comprehen- 
sive exhibit  of  ore  concentrating  and  briiiuetting  methods,  show 
an  electric  steel  lurnace  of  the  Kjellin  type,  and  also  samples  and 
pholographs  of  electric  steel  made  in  furnaces  of  this  class.  Messrs. 
UwvNNKS  have  a  small  exhibit  showing  their  "  invincible  "  cen- 
trifugal pump,  which  is  made  for  high  lift  work  and  direct  connec- 
tion to  electric  motors.  The  exhibit  includes  a  3  in.  pump  of  1H(| 
gallons  per  miniite  capacity,  a  5  in.  pump  delivering  550  gallons  of 
water  per  minute,  and  "  invincible  "  portable  direct  acting  pumping 
engines,  with  a  Tin.  pump  having  a  capacity  of  1,000  gallons  per 
minute.  The  tirm  make  a  feature  of  a  manganese  steel-lined  pump 
for  handling  tailings,  slimes,  or  for  doing  coal  washing  work. 

The  heavy  steam  engine  is  represented  by  Messrs.  Buowkti', 
LiNni.KY  &  C".  who  bhow  one  of  their  latest  standard  enclosed 
forccd-lubiication  three  crank  triple-expansion  engines  for  driving 
a  350  kw.  generator.  The  speed  of  this  sot  is  375  revs,  per  min., 
and  the  engine  may  bo  worked  at  from  150  lb  to  ISO  lb.  steam  pres- 
sure. It  is  also  capable  of  giving  25  per  cent,  overload.  This 
engine  ha.s  boon  ho  often  described  that  wo  do  not  need  to  refer  to 
it  in  iletail.  Wo  may,  however,  remark  that  it  is  used  in  nniny 
colliery  installations,  and  has  proved  its  reliability  under  the  usual 
severe  conditions  of  working  which  obtain  in  mining  practice. 
I'ospilo  the  fact  that  electrical  energy  is  obtain.iblo  from  companies 
supplying  in  bulk  largo  coal  bearing  diHtriclH  it  is  frequently  con- 
sidered ilcHirable  to  put  down  independent  steam  plant,  and  juilging 
by  the  interest  taken  in  MesHrs.  lirowetl,  l/indley's  exhibit  lliorcaro 
colliery  engineers  who  still  beliovo  in  generating  llioir  own  electrical 
energy  wherever  they  can  convenion'ly  and  economically  arrange 
to  do  so. 

The  llAiiT  Arcii.Mui.ATOH  Co.  is  just  to  the  left  of  the  nniin 
entrance,  their  exhibit  making  up  an  extensive  show  of  batteries  of 
all  kinds.  Mining  engineerB  will  doublloHs  be  interested  in  the 
portable  patterns  in   wood  lead-hned   boxes,   which    are   suilabln, 


among  other  things,  for  portable  lamps,  telephones,  &c.     The 

arc  arranged  to  stand  rough  usige  and  the  boxes  have  special  lids 

which  prevent  the  spilling  of 

the  electrolyte.     A  feature  is 

made  among  the  large  cells 

shown  of  the  "  Hexite  "  sheet 

separator,  a  device  which,  it 

is    stated,    prevents   internal 

short-circuits,    the    material 

being  an  insulator  and  placed 

on  each  side  of  the  positive 

plates.     Fig.  3  illustrates  the 

separator  in  position. 

.\mong  other  exhibits  of 
electrical  interest  we  may  men- 
tion Messrs.  Peter  Brother- 
hood, the  Cambridge  Scien- 
tific Instrument  Co.,  Clarke, 
Steavenson  &  Co.,  Diamond 
Coal  Cutter  Co.,  Erith's  En- 
gineering Co.,  Eraser  &  Chal 
mers,  Haniel  &  Lueg,  Austin 
Hopkinson,  K.  H.  Long- 
botham  &  Co..  Reavell  &  Co., 
Stewarts  and  Lloyds,  Stirling 
Boiler  Co.,  Sybry  Searls  & 
Co.  Our  readers  will  find 
most  of  these  referred  to  in  our  Mining 

Industrial  Supplejient  next  week  we  shall  deal  more  fully  with 
the  general  electrical  exhibits  at  Olympia 


In  our 


THE  B  T.  H.  TONGSTEN  LAMP. 


There  is  no  doubt  that  one  of  the  predominant  features,  if  not  the 
predominant  feature,  in  the  electrical  engineering  history  of  the  last 
few  years  is  the  greater  interest  shown  in  all  rjuestions  relating  to 

artificial  illumination.  The  intro- 
duction of  the  flame  arc  and 
metallic  filament  lamp  have  done 
much  towards  altering  former 
conditions,  and  the  discussions  to 
which  these  new  inventions  have 
given  rise  have  been  instructive 
both  from  a  scientific  and  human 
point  of  view. 

In  our  issue  of  May  1st  we  gave 
a  brief  account  of  the  recent  pro- 
gress made  in  the  manufacture 
of  metallic  filament  lamps,  and 
concluded  with  the  statement 
tliat  further  developments  might 
shortly  be  expected.  This  pseudo- 
prophecy  has  been  fulfilled,  as  the 
British  Thomson- Houston  Co. 
have  just  placed  a  new  tungsten 
lamp  on  the  market.  This  lamp 
is  said  to  be  the  result  of  much 
exhaustive  experiment,  aa  the 
company  wished  to  bo  satisfied 
that  it  was  in  the  same  class  with 
thtir  other  prodr.cts  as  regards 
both  (|iuility  and  reliability. 

We  illustrate  one  of  these  new 
lamps  in  the  accompanying 
liguro.  It  is  intended  for  burn- 
ing on  110  volt  circuits,  gives 
about  40  c.p.  and  consumes  50 
watts.  Its  dimensions  are  0]  in. 
long  bv  2.;  in  iu  dianu'ler.  These 
lamps  arc  also  being  made  suit 
able  for  use  on  25  volt  and  5tl 
volt  circuits  in  conjunction  with 
auto  transformers.  Such  lamps 
may  be  substituted  for  the 
ordinary  10  c  p.  carbon  lamp 
without  any  alteration  in  Iho  fit 
ting  being  necessarv.  'Plie  25  volt 
lamp  is  supplied  in  two  si/rs,  consuming  12  5  and  20  watts,  and 
having  candle  powers  of  10  and  1(1  respectively.  The  50  volt  lamp 
is  only  supplied  in  the  latter  of  these  si/os. 

The  (piestion  of  series  burning  his  not  been  ovorloo'tod  by  the 
B.T.-II.  Co.  The  100  volt  lamps  suitable  for  series  burning  are  marked 
with  a  series  number,  and  no  lamp  having  scries  numbers  more 
than  one  point  apart  should  be  burned  tcgethor.  'I'luis,  lamps  num- 
bered 47  may  be  burned  w  ilh  lamps  numbered  40  or  4H.  or,  in  ex- 
ceptional cases,  with  45  or  -lit.  but  with  no  otherv. 


llll  VOI.T   .'>;)  WAIT   B.T.II. 

TososTEN  Lam  I'. 
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A  specially  interesting  feature  in  these  lamps  is  that  of  candle- 
power.  The  Teutonic  origin  of  many  metallic  filament  lamps  has 
led  to  the  free  use  of  the  Hefner  standard  in  stating  their  candle- 
power,  and  confusion  is  GOmetimes  the  result.  We  are  asked  to 
state,  in  connection  with  the  B.T.-H.  lamp,  that  not  only  is  it 
wholly  manufactured  in  Ru^by,  but  that  it  is  rated  in  terms  of  the 
British  standard  candle.  Another  important  feature  is  that  users 
and  sellers  are  indemnified  by  the  B.T.-H.  against  all  claims  for 
iofringement  of  British  patents  regardinf;  tungsten  lamps. 


REPORT  TO  THE  BOARD  OF  TRADE  ON  THE  FIRE  ON 
THE  LANCASHIRE  &  YORKSHIRE  RAILWAY. 


Mr.  A.  P.  Trotter's  report  to  the  Board  of  Trade  on  the  fire 
which  occurred  on  April  30th  in  a  trailer  cosch  running  on  the 
Liverpool  and  Southport  branch  of  the  Lanca.shire  &  York- 
shire Ixaihvay  has  now  been  issued.  It  will  be  lemenibered 
that  no  one  was  injured  in  connection  with  the  occurrence, 
and  fortunately  no  panic  took  place.  The  cause  of  the  fire  is 
stated  to  be  a  "  short  circuit "  from  a  positive  cable  to  the  frame- 
work of  the  carriage,  and  a  secondary  fire  spread  along  the  in- 
flammable woodwork  of  the  carriage.  In  the  report  Mr. 
Trotter  remarks : — 

If  I  had  been  asked  to  make  a  critical  comparison  between  the  wiring 
of  this  carriage  and  those  of1:he  London  lines  and  of  the  NortliEastern 
Railway  lines  before  I  examined  this  accident,  I  should  have  said  that 
(1)  the  "bunching" — that  is  to  .say, the  running  of  several  cables  side  by 
side  in  a  common  trough  or  ca!5ing,  (2)  the  cutting  away  of  theuralite(for 
what  it  is  worth)  and  the  exposure  of  barejwood  at  the  upward  turn,  (5) 
the  number  of  Inmched  cables  and  wires  between  the  ]ianel  and  the 
end  of  the  carriage,  compare  unfavoin-alily  with  the  practice  elsewhere 
of  running  each  cable  in  a  separate  iron  pipe,  these  pipe-  in  the  case 
of  the  North-Easteiii  Railway  being  carefully  arranged  not  to  cross 
each  other  (for  what  that  may  be  worth)  and  all  carefully  '"  earthed  '' 
to  the  frame.  On  the  London  railways,  jwing  to  the  insulation  of  the 
negative  conductor  rail,  bonding  the  iron  pipes  to  the  frame  does  not 
constitute  an  "earth."  The  wood  work  of  the  Underground  Railway 
Co.  of  London  is  treated  with  chemicals  which  render  it  (not  incom- 
bustible but)  non-inflammable.  Consideration  of  the  whole  circum- 
stances, however,  shows  that  «hile  there  is  a  somewhat  greater  risk 
here  of  a  short-circuit,  and  that  the  use  of  materials  not  treated  with 
non-inflammable  composition  allowed  the  secondary  fire  to  spread 
through  the  carriage,  the  most  serious  matter  was  the  persistence  of 
the  electric  supply,  am!  the  .details  of  the  wiring  are  comparatively 
unimportant. 

I  recommend  tliat  liell  wiring  should  be  kept  sep.-irate  from  power 
wiring  and  from  wiring  for  lighting.  When  cables  are  run  in  iron 
piping,  moisture  sometimes  condenses  in  them  and  may  accumulate  in 
considerable  quantities.  It  has  been  suggested  that  drain  holes 
should  be  provided.  While  these  would  prevent  any  accumulation 
of  water,  they  would  leave  the  cables  subjected  to  damp  air  in  wet 
weather  or  under  the  conditions,  whatever  those  may  be,  of  con- 
densation or  sweating.  I  recomnjend  that  when  cables  are  run  in  iron 
pipes,  they  should  be  sealed  by  wooden  ferrules,  parallel  inside, 
slightly  tapered  outside,  split  in  two  or  perhaps  three  parts,  an<l  driven 
well  into  the  |)ipes.  .larrah  wood  while  not  very  hard  is  not  easily  in- 
flammable. Uralite,  while  capable  of  standing  the  temperature  of  or- 
dinary red  beat,  will  melt  when  close  to  an  arc,  and  is  not  an  insulator. 
It  is  (|uite  iucapalilc  of  resisting  the  primary  lire  of  an  accident  of  this 
kind.  If  iron  pipes  are  not  used,  perhaps  the  liest  bed  for  cable  is  a 
certain  asbestos  composition  which  will  .stand  an  electric  arc  lietter 
than  any  substance  that  I  have  seen.  It  may  be  ubtaincd  in  moulded 
blocks,  grooved  to  fit  the  separate  cables,  and  moulded  blocks  m.iy  be 
obtained  for  Ijends.  It  w  ould  not  be  strong  enough  to  stand  tapered 
ferrules  at  the  ends,  but  being  made  in  halves  it  caiuiot  be  regarded  as 
forming  water-tight  channels. 

I  do  not  attach  much  importance  to  so-called  non-inflammable  or 
fire-resisting  properties  of  the  insulation  of  cables.  The  protection  of 
cables  against  external  fire  is  not  an  important  consideration  in  elec- 
tric railways.  Fires  break  out  from  short-circuits  and  tht  copper 
wire.s  themeelves  inevitably  become  red  hot  and  melt.  The  restriction 
of  the  mischief  either  in  space  or  in  time  is  the  important  matter  ;  the 
eacritice  of  a  few  feet  of  cable  is  of  no  importance.  The  important 
thing  is  that  the  fault  .should  burn  itself  out  quickly,  without  setting 
fire  to  the  carriage,  and  with  the  production  of  as  little  smoke  as 
possible. 

In  this  case,  the  arc  was  more  severe  than,  I  think,  any  that  I  have 
known  in  London.  This  is  no  doubt  because  it  was  a  dead  short  from 
positive  to  negative.  It  is  estimated  that  it  lasted  not  more  than  two 
or  three  minutes.  Its  inteneity  was  shown  by  the  considerable  amount 
of  iron  which  was  melted.  A  stout  knee,  a  diagonal  and  the  headstock 
were  fused.  Several  pounds  of  iron  were  melted  from  these.  Although 
the  Board  of  Trade  has  urged,  and  with  not;rble  success,  the  use  of 
nou-inflammahle  materials  in  the  construction  of  carriages  used  in  the 


tube  railways,  an<l  while  similar  materials  are  used  in  the  other  under- 
ground railways,  it  has  not  been  considered  necessary  to  press  this 
upon  such  o|)en  railways  as  the  Liverpool  and  Southport. 

In  regard  to  the  persistence  of  the  electric  current  after  it 
had  been  automatically  cut  off,  Mr.  Trotter  remarks  : — 

It  is  not  im|irol)abIe  that  a  cuirent  of  2,000  to  8,000 amperes,  insutii- 
cient  to  open  the  breakers,  did  most  of  the  mischief  of  the  primary 
fire,  and  the  apparently  simultaneous  opening  ot  the  breakers  and  the 
explosive  opening  of  the  one  at  the  battery  sub-station,  indicate  that 
at  a  certain  stage  it  qinckly  increased  and  largely  exceeded  9,000 
amperes.  During  the  two  minutes  after  the  breakers  were  replaced 
the  Hre  started  again  and  reached  the  same  point,  again  opening  the 
breakers.  Inspection  of  the  result  .shows  that  a  heavy  current  must 
have  j)a.ssed  for  some  time.  Had  the  substation  attendants,  after  the 
current  had  been  cut  oflf  by  the  opening  of  the  automatic  circuit- 
breakers,  guessed  that  there  was  .something  wrong,  and  kept  them 
open,  it  is  probable  that  the  fire  would  not  have  spread,  and  it  cer- 
taiidy  would  have  been  le.ss  severe  and  easilj' controlled.  But  circuit- 
breakers  frequently  open,  and  it  is  the  practice  on  this  line  to  put 
them  back  at  once,  on  the  supposition  that  they  have  come  out  in  con- 
sefjuence  of  a  momentary  overload. 

Sleanwhile  the  driver  of  the  train  put  his  short-circuiting  bar  across 
the  rails  and  prevented  any  further  supply.  These  short-circuiting 
bars  alford  a  siinple  and  etfectnal  jirotection,  which  is  not  so  easily 
applicable  to  .a  line  when  the  negati\  e  conductor  rail  is  insulated. 
Although  the  short  circuit  is  as  sudden  and  heavy  as  it  can  be,  no 
damage  is  done  to  the  cojiverters,  but  the  circuit-breakers  come  out 
violentl}'.  The  fire  was  then  subdued  by  chemical  extincteurs,  and  the 
train  started  again  after  a  total  delay  of  only  18  to  20  minutes.  It  is 
clearly  desirable  that  in  all  electric  railways  automatic  circuit-breakers 
should  be  arranged  completely  to  cut  off  current  froin  any  section  on 
which  an  accident  is  happening. 

The  current  fed  to  a  line  may  be  of  three  kinds — first,  the  ordinary 
working  current  used  by  the  motors  ;  second,  general  leakage  cur- 
rent, and  third,  current  due  to  such  an  accident  as  this.  To  these  may 
be  aflded  the  current  used  for  lighting  the  trains,  but  this  is  perhaps 
insignificant.  It  would  be  an  advantage  if  attendants  at  substations 
could  discriminate  between  these  currents.  It  might  be  worth  while 
trying  if  a  telephone  working  on  an  induced  circuit  in  shunt  to  such 
a  length  ot  conductor  as  is  available  in  a  sub-station  would  indicate  (1) 
a  hum  due  to  the  motors,  (2)  comparative  silence  due  to  leakage,  or 
lighting,  disturbed  jierhaps  by  the  sliding  of  the  shoes,  (3)  a  possibly 
cliaracteristic  roar  due  to  an  arc. 

It  appears  to  me  that  while  attention  nv.iy  be  given  with  advantage 
to  details  of  wiring  and  to  gradual  alteration  of  the  carriages,  most 
careful  consideration  is  immediately  necessary  as  to  the  arrangement 
of  the  circuit-breakers,  their  time-limits  and  length  of  line  controlled 
by  each,  and  to  the  procedure  to  be  adopted  by  substation  attendants 
in  replacing  them. 

Shoe  fuses  appear  to  be  of  minor  importance.  They  must  be  so  rated 
that  two  can  easily  take  the  maximum  starting  current  of  a  train. 

Jii  commendationii. 

1.  In  construction  of  new  rolling  stock,  and  in  alterations  and  repair 
of  the  present  stock,  care  should  be  taken  to  protect  cables,  not  only 
against  water  under  ordiniry  conditions  of  weather,  but  under  con- 
ditions of  high  wind  or  driving  snow. 

2.  The  lay-out  of  feeders,  circuit-breakers  and  section  switches 
should  be  arranged  with  the  view  of  limiting  for  each  section  the  cur- 
rent distributed  to  that  section,  with  a  reasonable  margin  in  excess  ot 
the  maximum  requirements  of  that  section,  and  the  sections  should  be, 
where  possible,  of  such  a  size  that  one  train  only  is  likely  to  start  on  it. 


A  New  Lamp  Base. — In  the  United  St.itcs  it  would  seem 
that  supply  engineers  suffer  from  the  more  or  less  occasional 
disappearance  from  their  sockets  of  lamps  used  for  street  light- 
ing purposes.  With  the  advent  of  expensive  lamps  like  the 
tantalum  and  tungsten,  the  necessity  of  fixing  lamps  in  public 
places, so thattheycannotbestolenfroni  the  sockets  is  beingmoro 
in'gently  felt.  Even  with  the  comparativel^'cheapcarbon  filament 
lamp,  some  concerns  lose  ycaily  many  lumps  by  tlieft.  Several 
socket  devices  have  been  brought  out  to  |5reveut  lamp  stealing, 
but  the  problem  has  been  attacked  in  a  new  way  in  a  patent 
recently  applied  for  by  W.  I.  Weber  and  W.  R.  Bouham,  who 
propose  using  a  lamp  b^se  of  somewhat  novel  design.  This 
lamp  base  has  a  brass  shell,  which  is  arranged  in  such  a 
wa}'  that  it  can  revolve  freely  on  an  inner  brass  shell,  this 
iiuier  brass  shell  being  cemented  to  the  lamp  base  in  the  usual 
manner.  A  small  set  screw  is  provided,  which  is  screwed  down 
tight  to  hold  the  shell  so  that  the  lamp  can  be  screwed  into  the 
socket.  After  the  lamp  is  in  the  socket  the  set  screw  is  re- 
moved, and  the  lamp  will  then  revolve  freely  without  unscrew- 
ing. To  remove  the  lamp  the  set  screw  must  be  put  back. 
This  screw  is  provided  with  a  left-handed  thread. 
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•BRUCE  PEEBLES  &  CO.  (LTD.)  (In  Liquidation). 


The  duly  notified  meetings  of  debenture  holders,  creditors,  pre- 
ference and  ordinary  shareholders  of  this  company  (in  liquidation)  were 
held  in  Edinburgh  on  Friday  last  to  consider  the  scheme  of  arrange- 
ment submitted  oy  the  liquidators. 

At  the  Debeiitiirtlioldirs'  meeting  Mr.  J.  A.  Robertson-Uvrh.^m 
presided,  and  explained  that  he  had  been  appointed  by  the  Court 
chairman  of  all  the  four  meetings,  and  had  been  directed  to  report  the 
result  to  the  Court.  Proxies  received  by  the  liquidators  up  to  date 
showed  the  following  results  :  Creditors  with  £158,472  in  favour  of 
the  scheme  and  only  £2.810  against  ;  debenture  holders  £27,700  in 
favour  .and  only  £500  against ;  ordinary  shareholders  with  £106,510  in 
favour  :ind  only  £5,075  against ;  and  preference  shareholders  with 
£29,305  in  favour  and  £4,7ij0  against. 

Mr.  .1.  Wilson,  Edinburgh,  moved  :  "  That  the  scheme  of  arrange- 
ment between  the  company's  creditors  and  the  members  and  the  com- 
pany, dated  June  15,  1908,  be  approved  and  adopted,  and  that  the 
joint  liquidators  be  and  hereby  are  requested  to  take  or  concur  in 
taking  the  necessary  steps  for  obtaining  confirmation  by  the  Court  of 
Session  to  the  said  scheme." 

The  motion  was  carried  by  3  votes  to  1,  and  Mr.  A.  W.  Tait  and 
Mr.  A.  B.  Anderson  were  nominated  as  representatives  of  the  deben- 
ture holders  on  the  new  board. 

The  Creditors''  meeting  was  next  held,  and  Mr.  T.  Cullender 
moved  in  favour  of  the  scheme. 

Mr.  Gyaros,  of  Budapest  (for  Mr.  L.  Hubert,  representing  Messr.i. 
Ganz  &  Co.),  said  it  was  essential  to  the  proper  consideration  of  the 
scheme  that  approximately  the  debts  of  the  old  company  should  be 
ascertained,  as  he  considered  that  upon  that  amount  hinged  the  pro- 
spects of  the  new  company.  He  moved  as  an  amendment :  "In  respect 
that  it  is  necessary  for  the  proper  consideration  of  the  proposed  scheme 
of  arrangement  that  the  creditors  should  have  fuller  mformation  .as  to 
the  assets  and  liabilities  of  Bruce  Peebles  &  Co.  (Ltd.),  in  liquidation, 
this  meeting  be  adjourned  sine  die  until  such  information  be  supplied 
and  time  accorded  the  creditors  to  consider  it." 

Mr.  George  Siiiultz,  London,  seconded  the  amendment,  and  said 
it  seemed  rather  absurd  for  a  large  body  of  business  men  to  be 
called  together  to  consider  a  scheme  of  which  they  had  only  the  as- 
surance of  one  or  two  gentlemen  in  a  private  kind  of  way  as  to  its 
value.  He  thought  it  was  desirable  to  adjourn  the  meeting  until  they 
had  received  assurances  from  the  members  of  the  committee  appointed 
by  the  shareholders  that^they  had  investigated  the  figures  and  could 
recommend  the  scheme- 

A  Creditor  asked  if  the  debentures  were  held  up  for  10  years,  and 
that  the  preference  shares  at  12s.  6d.  in  the  £1  would  obtain'in  time  a 
Stock  Exchange  (]uotation,or  must  they  take  it  that  the7s.6d.  in  the  £1 
was  not  realisable  under  10  years,  and  that  12s.  bd.  in  the  £1  was  m- 
terminable.  ^ 

Mr.  WiLsos  T.AiT,  joint  liquidator,  said  he  believed  the  directors 
would  be  acting  in  the  interests  of  the  concern  if  they  applied  for  a 
Stock  Exchange  quotation  in  Edinburgh,  but  it  was  quite  open  that 
shares  changed  hands  which  were  not  quoted,  and  there  would  be,  if 
not  a  formal,  at  least  an  informal  market  on  the  Edinburgh  Exchange 
for  these  securities 

A  Ckeimtor  asked  if  there  were  any  .security  for  these  debentures. 
CouM  it  not  be  arranged  that  they  should  have  2nd  debentures  ?  There 
were  lloating  assets,  and  he  understood  that  the  1st  ilebcnture  lioldcis 
had  no  lien  whatever  upon  the  lloating  assets.  It  seemed  to  him  a  very 
strong  point  whether  there  should  be  some  .security  given  to  the  cre<ir 
tors  for  these  rlebentures.  As  to  the  time  of  repayment,  he  under- 
stood that  the  first  intention  was  that  there  should  be  some  early  flay 
specified.  The  meeting  had  a  right  to  expect  that  there  would  have 
been  some  report  presented  as  to  the  position  of  the  liquidation  at 
this  moment.  Mi.  Tait  had  said  they  had  had  a  very  full  report  in 
March  last,  but  that  was  five  months  old.  A  great  deal  had  happened 
since  then  to  affect  the  assets. 

The  CiniKMAN  said  there  was  no  security  for  the  detienf  uies  offered 
to  the  creditors.  The  liquidators  had  submitted  a  bahince  sheet 
innde  up  from  the  books  as  at  Feb.  14,  the  dale  of  the  li(|uidalion. 
They  had  done  their  best  to  carry  on  the  business,  and  they  had  been 
very  successful,  Tlicy  had  got  a  large  number  of  orders  for  a  company 
in  lii|uidation,  and  had  kept  the  thing  going  at  a  small  loss.  Although 
the  books  showed  cii'ditois  for  £170,000,  the  claims  came  to  £310,000. 
To  submit  a  "  balaiice-sheet "  at  the  present  lime  would  only  mislead. 

Mr.  I;iiic:e  Bkkdi.b  (Glasgow)  said  it  was  folly  at  this  tiiiic  for  the 
general  ImhIv  of  ercililors  to  go  again.st  the  committee's  rc|K)rt. 

Till'  Cmaiuman  said,  with  reference  to  the  Hinciidment,  he  was  ad 
vised  tlioy  coiilil  not  adjourn  that  meeting.     They  were  met,  liy  order 
of  IIk'  Court,  to  vote  upon  this  nehome,  for  or  against. 

On  a  vote  the  Chairman  said  there  were  only  three  against  tlio 
Kchcine;  ^^esKrs.  Ganz  &  Co.,  creditors  for  £14,500  ;  the  donornl  Elec- 
tric Co.,  £313 ;  and  Morrison  ft  Gibli,  £213. 

At  the  I'rijciinci  Shnrrliolilers'  meeting,  Mr.  Rli'il  (Londoni  said 
the  sliareholdciH  were  asked  to  put  up  a  good  many  thousand 
jioinuU  in  order  to  carry  on  the  linHiiies.ii,  but  what  possibility  was 
thiK..  that  the  business  would  pay?  Kveiyone  knew  t  hi>  cliroriir 
state  in  which  the  heavy  mainifaclui  ing  i^lecl  i  icj.nl  busini^.ss  was  to  day. 
Had  the  liquidators  any  talisman  wliicn  would  enable  the  <oin|iany  io 
compete  with  iiitoriiulioiijil  coneeniH,  which  wore  taking  business  at 
an^v  prill-  they  could  get,  and  make  a  profit.  ? 

riio  CiiAiUMAN  pleaded  jgiiorance  of  the  electrical  hu(tinefi.s.  lU' 
could  not  tell  thorn  whether  the  comnany  would  succeed  or  not,  but  he 
put  before  them  a  srheme  which  had  been  approvwl  by  a  committee  of 


gentlemen  competent  to  judge.  These  gentlemen  reported  unani- 
mously' recommending  the  shareholders  to  go  in  for  the  scheme 

After  further  discussion,  the  Chairman  announced  that  shareholders 
to  the  extent  of  £37,300  had  voted  in  favour  of  and  £7,500  against  the 
scheme-  Abstentions  amounted  to  £3,800,  exclusive  of  shareholders 
unrepresented  at  the  meeting. 

At  the  meeting  of  the  Ordinary  Sharehohhr.i  no  questions  were  asked 
and  there  wasnodiscu.ssion.  The  Chairman  announced  that  925  shares 
were  in  favour  of  the  scheme  and  30  against. 

The  proceedings  then  terminated. 


PARLIAMENTARY  INTELLIGENCE. 


FIRE  ON  THE  LIVERPOOL  SOUTHPORT  RAILWAY. 

On  Wednesday,  in  the  House  of  Coninions,  Mr.  Cross  asked  the 
President  of  the  Board  of  Trade  if  his  attention  had  been  directed  to 
the  report  made  by  Mr.  A.  P.  Trotter  relating  to  his  inquiry  into 
the  recent  fire  in  an  electric  carriage  on  the  Liverpool  and  South- 
port  Railway,  and,  having  in  view  the  liability  to  such  tires  insepar- 
able from  all  electrically-driven  railway  carriages,  what  regulations 
had  been  made  for  the  protection  of  the  public  from  the  consequences 
which  might  ensue,  and  whether  a  copy  of  such  regulations  had  been 
ordered  to  be  publicly  exhibited  at  the  stations  of  all  such  railways'; 

Mr.  W.  Chtrchill  said  the  Board  of  Trade  had  made  special  re- 
quirements with  regard  to  the  construction  of  tube  railways,  with  the 
object  of  guarding  against  fire.  These,  however,  related  to  the  material, 
ventilation,  installation,  lighting,  and  such  matters,  and  the  know- 
ledge of  them  by  passengers,  would  not,  he  thought,  add  to  the  pas- 
sengers' safety.  Hydrants  and  fire  hose  were  fixed  on  every  platform, 
and  there  w'ere  fire  extinguishers  in  every  carriage.  Copies  of  Mr. 
Trotter's  report  h.ad  beaii  sent  to  all  railway  companies  which  had 
adopted  electric  traction. 

Mr.  .\.  P.  Trotter's  report  is  given  on  p.  537. 

CENTRAL  IRELAND  ELECTRIC  POWER  BILL. 

This  bill  which  was  recently  passed  by  the  House  of  Commons,  having 
been  approved  by  a  Committee  of  that  House,  after  re-committal, 
came  before  a  Committee  of  the  House  of  Lords,  presided  over  by  Lord 
Donoughmore,  this  week. 

The  bill  is  to  authorise  the  incorporation  of  a  company  to  generate 
electrical  energy  by  gas  power  produced  by  means  of  peat.  The 
original  proposal  to  supply  current  in  Dublin,  Pembroke  and  Rath- 
mines  has  been  dropped. 

Mr.  Freeman,  K.C.,  w  ith  Mr.  Jeans,  appeared  for  the  promoters  ; 
and  Sir  Ralph  Littler,  K.C.,  with  Mr.  Paddon,  appeared  for  the  Alliance 
&  Uublin  Gas  Consumers'  Co  ,  who  opposed,  alleging  that  the  bill  would 
create  unfair  competition. 

On  Tuesday,  Capt.  H.  R.  Sa.vkey,  one  of  the  promoters  and  joint 
consulting  engineer  for  the  scheme,  substantiilly  repeated  the  evi- 
dence he  gave  before  the  House  of  Commons'  Committees. 

Sir  Ralph  Littler  said  that  if  the  area  served  by  the  gas  company, 
which  included  Blackrock,  was  cut  out  of  the  bill,  as  Uublin.  Rath- 
mines  and  Rathgar  had  been,  his  opposition  would  be  withdrawn. 

Capt  Sankev  said  the  cost  of  an  underground  scheme  wouhl  be  pro- 
hibitive. The  chaiges  for  carriage  of  by-products  from  Robertstown 
by  canal  to  Dublin  would  be  very  light.  They  had  entered  into  an 
agreement  to  supply  Blackrock  if  they  gut  their  powers. 

Mr.  Arnoi.h  Litton,  M.I*.,  said  he  had  examined  some  of  the  |>cat 
from  the  Hot;  of  Allen,  and  could  testify  to  the  feasibility  of  the 
scheme-  If  the  bill  passed  a  commercial  future  might  be  anticuwtcd 
from  the  utilisation  of  the  peat.  He  hai  never  known  a  bill  projected 
in  respect  of  which  so  many  agreements  tor  the  supply  of  power  had 
lieen  secured  l)rfoi-o  Parliament  sanctioned  the  proposed.  \\v  and  his 
friends  were  prepared  to  provide  capital  for  the  undert-;ikiiig.  There 
was  no  reason  for  the  gas  company's  fo.-irs.  (!as  had  been  more  pros- 
[leroiis  since  the  introduction  of  electricity. 

Mr.  Crossi.ev,  MP.;  Chairman  of  Crossley  brothers  (Ltd.\  Man 
Chester,  and  original  director  of  the  Manchester  Ship  Canal,  ."aid  Ins 
wiirks  had  been  driven  by  gas  engines  for  2i  years.  They  hail  tricil 
gas  prodiu-ecl  by  Irish  peat  containing  from  50 to  60  [h-.-  cent,  of  mois 
tine  and  found  it  \ery  good. 

Mr.  .loiiN  Stiugkon.  the  other  joint  engineer  for  the  scheme,  statecl 
that  the  area  was  847  sip  miles.  Arrangements  had  been  made  for 
merheail  t ransmis.sion.  The  works  they  propo>ed  to  sot  up  would 
give  tluMii  16,000  II  I',  for  60  years  on  a  30  |>erccnt.  load  factor.  Ho 
thought  maniifai-turcrs  would  crowd  round  I  hem  a.s  I  hey  did  ai-ound 
Niagara. 

Cro.ss  oxainined  by  Sir  RAi.ril  LiTTi.Kli :  It  wa.s  necessary  to  como 
into  thetiasCo.'s  area  to  supply  a  projected  Irnmway  fioin  Donny- 
brook  to  Hray.  The  income  from  the  supply  of  |i<iwor  to  the  Dublin 
and  Lucan  t.rainw-ays  would  be  about  £1,040,  and  probably  the  saiiio 
amount  in  the  case  of  the  Dublin  and  HIesslnglun.  If  tlin  Uoaiil  of 
Trade  refuscnl  permission  to  set  up  high  tension  overhead  wires  to 
Hlarkrock  they  would  have  to  In-  nlared  underground. 

lb-  exainined  :  Kalhilowii  liiiariiians  and  the  owner  of  the  proix-rty 
on  which  the  garden  city  was  to  be  erected  had  applied  for  a  supply. 

in  reply  to  l^ird  Di'nuovnk  :  IIo  was  prelured  to  put  into  the  con- 
cern every  sovereign  he  (;ould  scra|)o  together. 

On  Wednesday  Mr.  L.  WirmiAM,  chairman  of  Bhiekioek  Council, 
expressed  the  opinion  that  the  bulk  supply  would  be  of  advantage  to 
the  district,  and  the  Council  had  agreed  to  lake  a  supply  from  the 
company  if  the  bill  piwised. 
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.Mr.  F.  Hkkon,  clcik  to  Hliu-krook  Council,  iiNo  suppoited  tlie  liill. 

Mr  T.  (.'i.AKKK,  chniniian  of  Kiitlidowii  Ciiiiriliaiis,  snid  fho  lioard 
h:i(l  .apiiroved  the  l)iil.  Oil  lamps  were  at  present  used  in  the  union 
liuihlin^.s. 

.Mr.  \V.  K.Cotton,  manai.'er  of  the  Alliance*  Huljlin  (Jas  Consumers 
Co.,  said  the  company  had  had  powers  since  1866  to  supply  electric 
liv'ht  and  for  cijlht  voars  did  supply  it,  hut  ceased  to  supply  because 
the  demand  did  not  justify  the  expenditure  of  laying  underground 
mains. 

Mr.  STKiMiKNSKi.i.oNcondennied  the  scheme  as  commercially  unsound. 

Yestenlay  i Thursday)  the  Committee  were  engajred  in  considering 
\arious  clauses  of  the  bill. 


LOCAL  AUTHORITY  TRAMWAY  ACCOUNTS. 

In  the  House  of  Commons  on  .Monday, 

Sir  .1.  Bknn  asked  the  President  of  the  L.ti.  Board  if  his  attention 
liad  been  directed  to  Messrs.  Peat  &  Pixley's  report  on  the  L.C.C. 
tr.imw.ay  accounts,  and  whether  he  projio.sed  to  instruct  the  <iovern- 
nient  auditor  of  the  accounts  of  tlie  L.C'.t!.  or  any  other  local  authority 
ownin"  tramw.ays  to  amend  their  accounts  in  the  direction  indicated  ? 

Mr.'jons  BiKNs  rejilied  that  he  did  not  think  it  neces.sary  to  take 
any  action. 

In  reply  to  a  request  by  Sir  J.  Benn  that  the  Cliancellor  of  the  Ex- 
eheipier  would  state  the  amount  jjaid  to  date  as  income  tax  on  the 
prolit*  of  the  L.C.C.  tramways,  and  an  inquiry  «  hether,  in  view  of  the 
recent  audit  made  by  Messrs.  Peat  &  Pixley  of  tlie  tramway  accounts, 
it  was  proposed  to  return  all  or  part  of  the  income  tax, 

Mr.  Hor.nofsK  said  it  would  be  contrary  to  the  express  condition  of 
the  Income  Tax  Acts  to  furnish  information  with  regard  to  any  par- 
ticular a.ssessment.  He  did  not  su|)pose  the  Exchequer  would  pro- 
pose to  return,  m  consequence  of  this  audit,  any  money  which  has 
been  paid  in  regard  to  the  tramways  prolits  of  the  L.C.C. 


Telegraph  Construction  Bill.— On  Thursday  last  this  bill,  which 

grants  the  right  to  the  Postmaster-General  to  erect  telegraph  lines  on 
land  near  public  ro.ails,  without  consent  of  the  occupier,  and  other 
powers,  was  passed  by  Staiuling  Orders  Committee  of  the  House  of 
Commons,  after  the  addition  of  a  clause  protecting  public  recreation 
grounds. 

Patents  and  Designs  Bill.— On  Friday  last  this  bill  was  considered 
in  Committee,  reported  without  amendment,  and  the  House  of  Com- 
mons agreed  to  the  third  reading  after  a  statement  bj-  the  Attorney- 
Oeneral  that  the  bill  wa.s  introduced  merely  to  make  good  a  draftsman's 
mistake  in  the  act  passed  last  year  consolidating  the  Patents  Acts. 
The  result  of  the  mistake  was  to  deprive  litigants  of  the  right  of  appeal 
in  ca.se5  where  the  patentee  was  alleged  not  to  be  the  lirst  inventor, 
where  the  invention  was  alleged  not  to  be  new,  where  there  was  alleged 
to  be  no  subject  matter  for  a  patent,  and  in  a  whole  group  of  important 
cases  of  that  character  as  to  which  the  Government  never  intended  to 
restrict  the  light  of  appeal. 

Miscellaneous  Bills.— In  the  House  of  Lords  on  Monday  the  Lon- 
don and  Histrift  Electricity  Supply  Bill  was  read  a  third  time.  On 
the  same  day  the  l.,ondon  County  Council  (Tramway.s  and  Improve- 
ments) and  the  South  Wales  Electrical  Power  Distribution  Bills  were 
considered  and  ordered  for  third  reading  in  the  House  of  Commons. 


LEG\L   INTELLIGENCE. 


S  E.  &  C.  Railway  Joint  Committee  v.  National  Telephone 
Co.  (Ltd ) 

This  case  came  before  the  Court  of  Appeal  (the  Master  of  the  Rolls 
and  Lords  .Justices  Farwell  and  Kennedy)  on  defendants"  appeal  from 
a  judgment  of  Mr.  .Justice  Warrington.  Plaintiffs  claimed  a  declara- 
tion that  defendants  were  not  at  liberty  to  construct  and  were  not  now 
at  liberty  to  use  or  maintain  any  pipes,  cable  or  telephone  works  in, 
upon  or  over  a  bridge  which  eros.sed  plaintiffs'  railway  at  Tonbridge 
Station  except  upon  paj'ment  of  an  annual  rent  of  £30  and  with  the 
consent  of  the  plaintiffs.  Defendants  eonteiuleil  that  they  were 
authorised  by  their  statutory  provisions  to  carry  their  cable  across  the 
bridge  witliout  plaintiffs'  consent,  and  that,  therefore,  as  the  agree- 
ment was  without  consideration.  Mr.  Justice  Warrington  decided 
ag.ainst  flefcndant.s'  view. 

After  hearing  the  arguments  ot  Mr.  Roskill,  K.C'. ,  and  Mr.  Gaine  on 
behalf  of  the  .appellants  their  lordships  i  without  calling  upon  Counsel 
for  the  respondents)  dismissed  tlie  appeal,  with  costs. 


Fusion  Fumes 

A  case  of  a  peculiar  ch  iracter  was  heard  at  the  Manchester  Assizes 
on  Monda}'  by  Mr.  .lustiee  Ducknill  and  a  common  jury.  Mrs.  Leah 
Ellison  sued  ISIauchester  Corporation  for  damages  for  the  death  of  her 
husband. 

Mr.  Ambkosk  Jonks,  for  [)laintifl',  said  the  husband  formerly  carried 
on  business  in  (ireat  Ducie-street  as  a  ])awnbroker  and  jeweller.  On 
Match  16  Dr.  Beckei'  was  called  in  aufl  found  that  Mr.  Ellison's  heart 
was  slightly  dilated.  About  2:50  the  next  morning  the  members  of  the 


family  were  aroused  by  fumes  which  originated  from  the  fusing  of  a 
Corporation  electric  cable.  Deceased  got  out  of  bed,  but  fell  un- 
conscious. He  w.as  removed  to  the  Intirmary,  and  although  he  walked 
home  after  treatment,  he  subsequently  died  at  Southport  on  April  1. 

His  LoKDsHif  made  a  suggestion  to  counsel,  and  it  was  ultimately 
announced  that  the  Corporation  had  agreed  to  pay  £125  and  costs.  In 
discharging'the  jury  thc.ludge  said  the  Corporation  had  acted  very  fairly. 


Defective  Manhole  Covers. 


At  Kent  Assizes  on  Saturday  Alfred  Wood,  painter,  C'.iiiterbury, 
sought  to  reco\er  damages  from  Uo\er  (.Corporation  for  person.al  in- 
juries sustained  .through  alleged  negligence  of  the  (Jorporation  .ser- 
vants. Plaiutilf,  while  cycling  into  Dover,  was  thrown  from  his 
machine  owing  to  its  striking  trie  projecting  cover  of  an  electric  box 
or  manhole  belonging  to  the  Corporation.  The  roadway  was  under 
the  control  of  and  maintained  by  Kent  County  Council,  and  the  road 
round  the  box  had  been  worn  away  to  the  extent  of  11  in.  The  point 
which  the  judge  had  to  decide  ivas  whether  the  Corporation  could  be 
held  liable  for  the  altered  condition  of  the  roadw.ay,  and  he  held  that 
they  were  not  liable,  and  gave  judgment  for  defendants,  with  costs. 

Municipal  Tramways  and  the  Public  Authorities  Protection 

Act. — At  Manchester  A.ssizes  on  Thursday  last,  Mr.  Justice  BriKNiLi. 
said  he  was  obliged  to  nonsuit  a  plaintitf  (Mrs.  JIoss),  who  claimed 
comjjensation  for  injuries  .sustained  whilst  attempting  to  board  a 
Salford  Corporation  tramcar,  because  the  action  was  not  entered  within 
the  six  months  allowed  by  the  Public  Authorities  Protection  .-\cl.  He 
could  not  agree  that  the  limitation  would  not  hold  good  because  the 
plaintiff  had  not  recovered  from  her  injuries  during  the  six  months. 
It  was,  he  admitted,  veiy  hard  on  the  plaintiff,  and  he  stayed  execu- 
tion as  to  costs  for  a  fortnight. 

Unauthorised  Bulk  Supply.— Brentford  (Middlesex)  magistrates 
recently  heard  a  summons  taken  out  by  Ealing  Council  against  the 
proprietors  of  the  Ealing  Hippodrome  for  "  illegally  supplying  cur- 
rent to  Liptons  Limited  for  lighting  a  restaurant  attached  to  the 
Hippodrome."  The  current  thus  supplied  was  part  of  the  supply 
given  to  the  Hippodrome  by  the  Council,  and  it  w.as  argued  that  this 
placed  the  Council  in  the  position  of  supplying  electricity  in  bulk,  for 
which  they  had  no  authority.  The  Bench  hekl  that  a  technical  offence 
had  been  committed,  but  dismissed  the  summons  unde:  the  Probation 
of  Offenders  Act  on  payment  of  £2.  2^.  costs. 


MUNICIPAL,  FOREIGN  &  GENERAL  NOTES. 


APPOINTMENTS  VACANT  AND  FILLED. 

Foretnan  electrical  instrumant  maker  is  required,  well  acquainted 
with  modern  requirements  and  rapid  produstion  of  work.  See 
advertisement. 

Well  connected  engineers  are  wj,ntad  a^district  agsatifor  stoim 
plant  suitable  for  electrical  work.     Sae  an  advertiaemin'. 

An  assistant  lecturer  in  physics  is  required  for  Portsmouth  .Muni- 
cipal CoUege.  Additional  qualifications  in  electrical  engineering  will 
be  a  recommendation.  Salary,  £125  rising  to  i'1.50  per  annum. 
Particulars  from  the  Secretary,  Municipal  College,  Portsmouth,  to 
whom  applications  by  July  24.     See  also  an  advertisement. 

Cleveland  &  Durham  Power  (Ltd  )  have  vacancies  for  two  junior 
switchboard  attendants.  Applications  to  the  Secretary,  Hinton's- 
buildings,  Middlesbrough. 

Mr.  J.  Shaw.M.l.C.E.,  M. I. E.E.,  resident  engineer  to  the  Mersey 
Railway  Co.,  has  been  appointed  general  manager  of  the  company, 
and  the  general  offices  are  to  be  transferred  from  James-street, 
Liverpool,  to  the  Central  Station,  Birkenhead.  The  tratfia  manager 
(Mr.  R.  Bowman  Saaith)  has  decided  to  resign. 

Mr.  T.  W.  Sampson  (Barnsley)  has  been  appointed  instructor  m 
electricity  and  practical  wiring  at  Birnsley  Technical  Schools. 

Mr.  Edmund  L.  Hill  has  been  appointed  manager  of  the  Man- 
chester branch  office  of  Siemens  Bros.  Dynamo  AVorks,  in  succession 
to  Mr.  Philip  C.  Pope,  who  is  taking  up  a  position  wi'h  John  Mua- 
grave  &  Sons,  Bolton. 

EDUCATIONAL  NOTICES 

City  and  Guilds  of  London  Institute. ^The  courses  of  instruc- 
tion at  the  Institute's  Central  Technical  College,  Exhibition-road, 
are  for  students  not  under  10  years  ot  age  and  those  at  the  Insti- 
tute's Technical  College,  Finsbury,  for  students  not  under  14  years 
of  age.  Entrance  examination  to  both  Colleges  are  held  in  Sep- 
tember and  the  sessions  commence  in  October.  Particulars  of  the 
entrance  examinations,  scholarships,  fees  and  courses  of  study  may 
be  obtained  from  the  respective  Colleges  or  from  the  head  offices  of 
the  Institute,  Gresham  College,  Basinghall-street,  London,  E.G. 
The  Central  Technical  College  is  for  higher  technical  instruction 
for  day  students  preparing  to  become  civil,  mechanical  and  eleo- 
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trical  engineers,  chemical  and  other  manufacturers  and  teachers. 
The  college  is  a  school  of  the  University  of  London  and  also  forms 
the  engineering  section  of  the  Imperial  College  of  Science  and 
Technolcg}'.  The  Finsbury  Technical  College  is  for  instriictin  for 
day  students  preparing  to  enter  engineering  and  chemical  industries 
and  for  evening  students. 

Heriot  Watt  College,  Edinburgh.— At  this  college  there  is 
theoretical  and  practical  training  for  mechanical,  electrical  and 
mining  engineers,  technical  chemists,  &e.  The  training  for  engi- 
neers consists  of  three  years  in  the  college  and  a  three  years'  appren- 
ticeship on  the  "  sandwich  "  system  in  a  local  engineering  works. 
The  total  cost,  including  apprenticeship  premium  and  fees  at  col- 
lege, is  from  £120  to  £200.  There  are  complete  courses  of  instruc- 
tion, extending  over  four  years,  for  students  studying  for  the 
fellowship  of  the  Institute  of  Chemistry.  The  classes  are  recognised 
by  the  University  of  Edinburgh  as  (jualifying  for  science  degrees. 
Full  information  may  bo  obtained  from  the  Principal,  Mr.  A.  P. 
Laurie,  M.A.,  D,Sc. 

We  have  received  the  syllabus  of  the  day  classes  of  the  above 
college,  which  gives  further  particulars  (with  fees,  &c  )  of  the  courses 
of  instruction  at  the  college,  including  information  as  to  the  "  sand- 
wich system  "  of  training  engineers. 

Arrangements  have  been  made  M-ith  several  of  tlie  leading  firms  of 
engineers  in  Edinburgh  and  elsewhere,  for  the  college  students  to  begin 
their  apprenticeship  at  the  end  of  tlie  second  winter  session,  returning 
to  the  college  the  following  winter  to  complete  their  third  \\inter 
course.  Students  holding  the  lleriot-Watt  College  diploma  liave 
their  apjirenticeship  reduced  by  one  year,  and  in  some  cases  either 
reduced  premiums  are  charged  to  the  college  students  or  the  premiums 
will  be  entirely  dispensed  with.  The  result  of  the  arrangement  is  that, 
if  a  student  on  entering  the  college  puts  down  his  name  as  an  appren- 
tice with  one  of  the  firms,  he  can  obtain  his  entire  training,  theoretical 
and  practical,  as  an  electrical  or  mechanical  engineer  in  from  five  to  six 
years.  New  mechanical  engineering  laboratories  have  just  been  com- 
pleted at  the  eollege. 

University  College  of  North  Wales.— A  systematic  course  of 
instruction  in  electrical  measurement  and  practical  electricity  is 
given  at  this  college  for  students  proposing  to  enter  the  electrical 
engineeriag  profession.  The  physical  laboratory  is  well  equipped, 
and  the  course  commences  in  October  next.  Prospectuses,  &c., 
from  the  secretary,  Mr.  .1.  E.  Lloyd,  M.A. 

University  College,  Nottingham. — Prospectuses  of  the  engi- 
neering department  (mechanical  and  electrical  B.Sc.  degree,  mining 
diploma  and  ordinary  courses)  of  this  college  can  be  obtained  from 
the  Registrar.     The  session  begins  Oct.  a. 


Argentina. — La  Plata  Senate  has  approved  the  bill  for  the  con- 
version of  La  Plata  tramways  to  electric  traction. 

The  town  of  Campana  is  to  be  provided  with  electricity  supply 
for  i)ublic  and  private  purposes. 

Australasia. — Prahran  Council  have  agreed  to  enter  into  a  seven 
years'  contract  to  supply  to  the  Electric  Lighting  &  Traction  Co.  of 
Australia  (Melbourne)  surplus  electrical  energy  generated  by  steam 
from  their  refuse  destructor  at  id.  per  unit. 

Broughty  Ferry. — It  has  been  decided  to  reduce  the  prices  of 
current  for  lighting  from  6d.  to  Sid.  and  for  power  from  4d.  to  .Sd. 
A  small  credit  balance  resulted  from  last  year's  working  of  the  elec- 
tricity department. 

Bulgaria.— A  company  with  a  capital  of  .£140,000  is  being  pro- 
moted at  Brussels  to  supply  electricity  in  Sofia. 

Camberley.— The  Council  have  resolved  to  ask  the  Board  of  Trade 
to  rescind  the  Camberley  Electric  Lighting  Order  on  the  ground 
that  the  Camberley  Electric  Supply  Co.  luis  not  provide!  a  supply  of 
energy  in  accordance  with  the  terms  of  the  order. 

Chester. — Mr.  H.  Koss  Hooper  held  an  inquiry  on  Wednesday 
into  the  application  of  the  Corporation  to  borrow  £M0,.500  for  the 
electricity  undertaking,  and  a  further  11, .^00  for  wiring  consumers' 
premises.  It  was  stated  that  the  profits  of  the  undertaking  since 
its  inception  wore  £17, 77.'!.  The  Inspector  said  he  thought  it  was 
proposed  to  put  in  a  very  large  machine,  considering  the  power 
consumed.  SS'ith  regard  to  the  free  wiring,  Corporations  all  over 
the  country  were  giving  this  up. 

Coventry  Lengthy  reports  have  recently  been  prepared  by  the 
manager  of  the  dcctncal  department  (Mr.  .loseph  E.  .leckcll)  and 
the  auditor  (Mr.  E.  T.  Pcir8on)  on  the  financial  position  of  the  elec- 
tricity undertaking. 

Ml.  .Icckill,  in  IiIh  nporl,  |iijintM  out  the  conchtions  under  nn<l  thf 
tx^rniH  l(ir  wliiih  limn"  for  tlwtiic  hghtinL'  arc  rninrlioncd  iind  I  be 
iiperatiiin  of  tlic  ninking  and  reserve  fiinils.  it  in  poante<l  out,  that 
many  of  the  Iohum  on  Ibo  uiidcrljiking  >vill  be  extinguished  in  20  yrarf. 
For  the  lir.ft  10  venrH  £1,000  per  aninnn  will  lie  roqiiired  to  replftne 
pliiiil  wliicli  will  lie  worn  <iut  in  the  imtnral  rour.w  in  llintliino.  Huring 
tho  ^ueeeeding  10  yeruH  f  3,000  |)or  iinnum  will  be  required  if  the  LD. 
Board  do  not  grant  ro-borrowing  ixiwcrs  to  replace  plant  worn  nut  in 
the  nntfiral  course  before  the  erinnted  loan  in  which  if  is  incliidofi  hn.t 


been  extinguished — that  is  to  say,  £40,000  in  the  next  20  years.  If 
that  amount  be  set  aside  as  reserve  the  undertaking  would  be  in  an 
absolutely  sound  financial  condition.  Paiticulars  arc  given  of  super- 
seded plant.  &c.,  und  appended  to  the  report  are  schedules  giving 
details  of  the  plant  superseded,  the  existing  plant,  with  its  estimated 
life,  depreciation,  &c.  Summarising  these  schedules  the  position  at 
Coventry  is  as  follows  : — 
Amount  of  accounts  to  be  transferred  from  capital  to 

revenue £10.411     0    9 

Plant  superseded  16,579  17    4 


26,990  18    1 


Dfdurt  amount  at  present  in  sinking  fund  applicable 
to  these  items,  £7,835.  Os.  8d.  ;  estimated  present 
worth  of  superseded  plant,  £100 ;  sales  of  plant, 
£1,789.  12s.  lid.  ;  arc  lamps  alreadj-  renewed  out  of 
revenue,  £206  ;  amount  found  for  jear  ending-,  1906, 
£2,886.  9s.  9d.  ;  for  1907,  £2,451.  13s.  lOd .' 15,268  17    2 


^ 


Leaving  to  he  found  for  obsolete  or  superseded  plant  ...     11,722    0  11 
There  ma_v  'oe  required,  as  explained  in  this  report,  during  the  next 
20  jears  for  plant  worn  out  in  the  ordinary  course  liefore  the  equated 
loan  in  «'hich  it  is  included  is  extinguished,  £40, COO. 

In  Mr.  Peirson's  report  it  is  stated  th.at  the  sinking  fund  is  ade- 
quate to  nieet  requirements  in  resjiect  of  wasting  assets,  and  that  the 
onlj-  iioints  remaining  to  be  considered  were  (a)  the  provision  for 
renewals  reciuired  before  the  expiry  of  the  loan  periods,  .and  ('')  the 
risk  of  obsolescence  or  of  serious  breakdown.  Mr.  Jeckell  states  in  his 
report  that  there  is  little  likelihood  of  this  contingency  coming  to  pass, 
but  Mr.  Peirson  thinks  the  committee  would  be  wise  to  make  moderate 
provision,  and  suggests  that  a  fair  and  reasonable  provision  for  these 
items  would  be  £2,500  per  aiuium  for  the  next  six  years,  or  £15,000 
in  all. 

Customs  Duties.— Under  the  import  tariff  authorised  by  the 
Tariff  .\ct,  1908  (amendmgthe  tariffs  of  the  Bahama  Islands),  tele- 
phones and  "  machines  run  by  any  power  whatever  "  are  duty  free. 

East  Ham. — The  Council  have  received  permission  to  borrow 
£'9,.'jl50  for  the  conversion  of  Komford-road  tramways  to  electric 
traction. 

Edinburgh  — The  recommendation  of  the  Electric  Lighting  com- 
mittee that  the  price  of  electrical  energy  be  reduced  by  id.  (men- 
tioned in  our  last  issue)  was  adopted  by  the  Council  by  24  votes  to 
11.  The  convener  ot  the  committee  (Mr.  A.  Murray)  said  they  be- 
lieved that,  even  after  the  reduction,  they  would  have  a  surplus  of 
about  £5,000  on  the  current  j'ear's  working. 

Electric  Lighting  Companies'  Audits.— Bermondsey  (London) 
Council  has  decided  to  lodge  a  protest  against  the  action  of  the 
Board  of  Trade  in  accepting  audits  made  by  companies'  own  auditors. 

Electric  Lighting  Notices  — The  following  have  given  notice  of 
intention  to  apply  for  provisional  orders  :  — 

Southampton  Corporation  (for  South  Stoneham  rural  district); 
Bovey  Light  &  Power  Co.  (for  Bovey  Tracey  and  district)  ;  Chipping 
Norton  Electric  Li»ht  &  Power  Co.  (for  Chipping  Norton) ;  Coast 
Development  Co.  (for  Walton-on-theNaee) ;  Folkestone  Electricity 
Supply  Co.  (for  Ashf ord  I  ;  Foote  &  Milne  (for  Isle  ot  Thivnet  rur.al 
district,  New  Romney  and  Southgatc)  ;  Ha3'wards  Ileatji  &  District 
Electric  Supply  Co.  (for  Hay  wards  Heath) ;  Heswall  District  Power  Co. 
(for  Neston):Hindhead  &  District  Electric  Supply  Co.  iforCliiddingfold, 
Haslemere,  Thinsley  and  Wit  ley);  Marlborough  Electric  Supply  Co. 
for  Marlborough)  ;  Marsboad,  Preece  &  Moinitain  (for  Otley)  ;  South 
Metrojjolitjui  Electric  Light  &  Power  Co.  (for  Dartford  nnal  district) ; 
United  Electric  Light  &  Traction  Co.  (for  Feltham,  Hampton  Wick, 
Hemel  Hempsteaii  ;ind  Ivonifotdi. 

Electricity  in  Coal  Mining.— Bardykes  Colliery,  Lanarkshire, 
which  has  just  been  reopened  by  the  Summerlee  Iron  Co.,  is 
eijuipped  with  eloctricallydrivcn  tipplers,  screeners,  washer  (capable 
of  treating  700  tons  a  day)  and  centrifugal  pump  (to  raise  900 
gallons  per  minute). 

Feltham  (Middlesex).—  Mr.  M.  Taylor  has  been  retained  to  ivd- 
vise  the  Council  as  to  the  cost  of  a  combined  scheme  for  public  elec- 
tric lighting  and  for  the  drainage  of  the  district  by  electrically -driven 
p  imps. 

Oravesend.  The  Council  last  week  adopted  the  recommendation 
of  the  I'.lcctricity  comiiiittec  "  that  the  deficit  on  the  Xorthticot 
undertaking,  arising  from  capital  expenditure  for  which  the  L  O. 
Board  refuse  borrowing  powers,  should  be  wiped  olT  by  five  equal 
yearly  instahnonls,  and  that  for  the  purpose  of  meotmg  the  lirstinslal. 
ment  there  should  bo  paid  to  the  relief  of  rates  out  of  the  net  profit  of 
Xl.'!."").  I'.ls.  Hd.  on  the  past  year  such  sum  as  might  ho  necessary." 

Heywood-  At  a  conference  last  week  representatives  of  Hey- 
wood  Corporation  placed  before  ropresontativcs  of  Bury  and  Uoch- 
dale  Corporations  a  reipiest  for  a  revision  of  the  terms  upon  which 
Bury  ami  liochdalo  jointly  work  the  Heywood  tramways  in  con- 
junction with  their  own  systems,  and  ntlontion  was  called  to  the 
fact  that  lleywooil  was  losing  money  on  the  tramways  while  the 
most  profitable  lines  in  B\irv  and  Hochdale  were  those  connoctcd 
with  the  Heywood  system.  Tlie  I'oimoils'  engineers  arc  to  consider 
and  advise. 
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India.  "  Imlian  Industries  and  I'ower  "  states  that  the  iJombaj', 
Baioda  \'  Central  India  Railway  Co.  have  decided  to  establish  a 
separate  electrical  department,  with  Mr.  It.  I'^.  Pigolt  (the  present 
telegrsph  superintendent!  as  electrical  engineer. 

Kew  Bridge  Tramways. —At  Richmond  Town  Council  meeting 
on  Tuesda.v,  it  was  reported  that  Sir  Clifton  Kobinson  had  asked 
the  Tramways  committee  to  recommend  the  Council  to  sanction  the 
adoption  of  the  overhead  trolley  system  (with  poles  on  one  side  of 
the  road)  for  the  tramway  in  Kew-road  and  over  Kew  Bridge.  The 
committee  have  tlie  matter  under  ''further  consideration." 

Light  Railways. — The  Board  of  Trade  have  confirmed  the  Port- 
madoc,  Beddgelert  and  South  Snowdon  Railway  (Light  Railway) 
Order,  1008,  and  the  Portmadoc,  Beddgelcrt  and  South  Snowdon 
Railway  (Light  Railway  Extension  at  Carnarvon)  Order,  1908. 

Liverpool. — The  City'Council  on  Wednesday  decided  to  run  first- 
class  tramcars  on  the  Garston-Pierhead  route,  at  about  double 
ordinary  fares. 

London  County  Council  —At  Tuesday's  sitting  it  was  agreed  to 
erect  a  substation  at  Camden  Town  in  connection  with  the  electri- 
fication of  the  tramways  in  that  district,  at  a  cost  of  £5,100. 

A;(>/c<H  to  Ho/'oii-iii/  Triiiiiirny. — The  Counril  adopted  tlieie|iort  of  the 
Ilighwavs  committee  recommending  the  electritication  of  the  tram- 
\\a\s  from  Euston-road  to  HoUowayroad  at  an  estimated  cost  of 
£li8.560.  The  extension  of  theexistiiig  contract  with  HadtieldV  Steel 
FoiMidry  Cn.  for  special  track  work  and  of  the  Frodingliam  Iron  & 
Steel  Co.  for  slot  rails  and  conductor  tee."  at  5s.  per  ton  reduction  on 
existing  prices  wa.s  agreed. 

Xiif  £1))!'!  I'tne  Tranneay. — The  Highways  committee  recommended 
the  reconstruction  of  the  tramways  from  Nine  Elms-lane  to  Falcon- 
roi\d  for  electric  tniction  at  a  cost  of  aliout  £89,370. — Post|H3ned. 

Al'ltjalf'  to  Bow  Tiamimy. — The  same  connnittce  recommended  the 
expenditure  of  i'3,372  for  the  provision  of  m.agnet  equipments  tor  the 
cars  to  lie  used  on  the  tramways  reconstructed  for  the  "G.  B."  surface 
contact  s_\steni.  —  Pi jstpi med. 

London  County  Council  Tramways— The  new  electric  route 
from  Finsbury  Park  to  Smithfield  {along  St.  .lohn-street,  connecting 
with  the  lines  from  Islington  to  Highgate  and  Finsbury  Park)  was 
opened  last  week. 

London  Electric  Supply  Bills.— A  conference  of  representatives 
of  Metropolitan  Borough  Councils  at  Shoreditch  Town  Hall  last 
week  decided  to  oppose,  by  petition,  the  London  &  District  Electri- 
city Supply  and  London  Electric  Supply  Bills. 

Manchester  Exhibition— Arrangements  have  been  made  with 
the  builder  by  the  Committee  at  the  last  meeting  held  in  Manchester 
on  7th  inst.  to  eflect  certain  alterations  in  connection  with  the  exlii- 
bition  building,  in  order  that  further  space  may  be  provided  for  in- 
tending eshibitors,  the  number  of  allotments  already  dealt  with 
having,  we  are  informed,  necessitated  some  such  provision. 

Motor  Traffic  and  the  Road  Union.— Tiie  Road  Union  has  been 
formed  "  for  securing  effective  control  of  motor  traffic,  and  the  pro- 
tection of  public  roads  and  all  who  use  them,  and  the  owners  and 
occupiers  of  roadside  property,  from  the  damage,  danger,  nuisance 
and  annoyance  caused  by  the  improper  use  of  motor-cars  or  any 
other  vehicles."      Offices,  47,  Victoria-street,  London,  S.W. 

Naval  Electricians. — The  .Vdmiralty  announce  that  applications 
for  entry  ii.  electricians'  rating  will  be  received  from  able-bodied 
yonng  men  (21  to  28  years)  of  very  good  character,  who  are  tho- 
roughly efficient  fitters  and  turners  or  instrument  makers,  with  at 
least  five  years' practical  experience.  The  educational  examination 
includes  vulgar  and  decimal  fractions  and  simple  interest,  and  there 
is  also  a  practical  examination  in  fitting  and  turning  or  instrument 
making.  The  pay  (besides  provisions)  is  on  entry  383.  Gd.  a  week  ; 
after  three  years'  approved  service,  40s.  :!d. ;  after  seven  years,  42s.; 
after  12  years,  45g.  (id. ;  on  promotion  to  chief  electrician,  second 
class,  493. ;  chief  electrician,  first  class  (after  six  years'  service  in 
the  preceding  rating),  rrls.  Gd.  Electricians,  on  completion  of  eight 
years'  approved  service  (of  which  five  must  be  at  sea),  are  eligible 
after  examination  for  advancement,  as  vacancies  occur,  to  the 
rating  of  chief  electrician. 

Non  Statutory  Electricity  Supply.— .\t  a  meeting  of  the  sub- 
committees of  the  Convention  of  Royal  Burghs  at  Edinburgh  on 
Friday  last,  the  town  clerks  of  Partick  and  Dundee,  with  tlie  agent 
to  the  convention,  were  appointed  to  attend  any  meetings  or  repre- 
sentations to  Parliament  in  connection  with  the  movement  to  call 
attention  to  the  dangers  of  the  proposed  supply  and  sale  of  electri- 
city by  private  companies  by  means  of  wayleaves  obtained  from 
railway  and  canal  companies. 

Obituary. — We  regret  to  announce  tho  death  on  Sunday  of  Sir 
H<-nry  Reidcr-Lack,  late  Comptroller-General  of  the  Patent  Office, 
and  who  since  187(;  has  been  associated  with  the  Office  of  Patents, 
Designs  and  Trade  Marks.  Sir  Reader-Lack  was  knighted  in  1891, 
and  retired  from  the  Patent  Office  in  1897.     He  was  76  years  of  age. 

Orrell  (Lanes.)— The  Council,  who  have  lighted  Orrell-road  elec- 
trically under  their  190;i  provisional  order,  but  have  not  given  supply 


to  private  consumers,  have  decided  to  let  their  order  lapse.  The 
Council  have  gone  into  the  question  of  taking  supply  in  bulk  and  sup- 
plying to  private  consumers,  but  the  expense  is  considered  too  heavy. 

Poplar. — The  salary  of  tho  borough  electrical  engineer  (Mr.  .1.  H. 
Bowdeu)  has  been  increased  from  X'.500  to  i'600  per  annum. 

Presentations. — Mr.  J.  R.  Groves  has  been  presented  with  a  gold 
watch  by  members  of  the  New  England  Club,  Peterborough,  on  the 
occasion  of  his  leaving  his  position  as  manager  of  Peterborough 
tramways. 

Mr.  C.  C.  Hawkins,  chief  of  the  electrical  department  at  W.  II. 
Allen,  Son  &  Co.'s  Bedford  Works,  received  from  the  directors  a 
Georgian  silver  tea  service  and  salver. 

The  staff  of  the  Manchester  branch  of  Siemens  Bros.  Dynamo 
Works  on  Friday  last  presented  Mr.  PhilipT.  Pope  with  a  gold  watch 
on  the  occasion  of  his  resigning  his  position  as  manager  of  the 
branch  office.  Mr.  Edmund  L.  Hill  (Mr.  Pope's  successor)  made 
the  presentation. 

Rossendale — Rawtenstall  have  entered  into  an  agreement  for 
the  purchase  of  the  system  ot  the  Rossendale  Steam  Tramway  Co., 
which  they  intend  to  convert  to  electric  traction. 

Sheffield.— Sometime  ago  the  Electric  Light  committee  proposed 

to  spend  £250,000  on  the  extension  of  the  electricity  undertaking, 
but  the  Finance  consultative  committee  withheld  consent  until  a 
sub-committee  had  been  appointed  with  authority  to  obtain  expert 
advice  as  to  the  present  condition  ot  the  undertaking,  both  finan- 
cially and  commercially.  Sir  Alexander  Kennedy  was  called  in  to 
prepare  a  report  on  the  matter. 

His  report  has  recently  been  presented,  and  the  Electric  Light  com- 
mittee state  that  of  the  £299,323.  17s.  3d.  [xiidtothe  old  electric  light- 
ing company  £143,685.  18s.  lOd.,  or  53  per  cent.,  was  unrepresented  by 
tangible  ius.-iets  and  could  only  be  looked  upon  as  goodwill  and  premium 
for  compul.=or\'  purchase.  This  capital  outlay'  also  included  £51, 55^ 
in  respect  of  obsolete  and  obsolescent  plant  taken  over  from  the  old 
comiiany  at  cost  price  (less  aliout  £10,000,  the  then  value  of  plant 
which  had  since  become  obsolete),  and  after  taking  into  account  other 
items  the  subcommittee  are  of  opinion  that  .at  least  £202,996  is  not 
now  represented  by  productive  capital.  They  are  of  opinion  that  it  is 
desirable  to  divide  the  capital  account  so  as  to  distinguish  this  sum 
from  the  productive  capital  of  the  undertaking.  The  renewal  fund 
now  stands  at  £5,879,  leaving  an  unappropriated  balance  of  £16,329. 
Tlie  subcommittee  are  of  opinion  that  a  further  £10,000  should  be 
transferred  from  this  balance  to  the  renewals  fund,  and  that  £5,000  per 
annum  should,  for  the  next  live  years,  be  takeufrom  the  working  profits 
ot  the  undertaking  and  placed  to  the  renewals  fund.  It  is  also  desir- 
aide  that  a  reserve  fund  should  be  created,  to  accumulate  until  it 
reaches  10  per  cent,  of  the  caiiital.  The  sub-committee  think  there 
will  not  be  any  loss  on  the  working,  but  for  many  years  to  come  it  will 
be  unable  to  atl'ord  au_v  relief  to  the  rates.  They  are  of  opinion  that  it 
is  necessary  that  the  Electric  Light  committee  shouUl  have  "  legiti- 
mate "  borrowing  powers  so  as  to  enable  them  to  carry  on  the  under- 
taking legitimately. 

Sir  Alex.  Kennedy's  report  is  a  well-reasoned  document,  and  goes 
fully  into  the  ipiestion  of  removing  the  plant  and  works  at  Sheaf-street 
to  the  more  modern  station  at  Nee|)send.  Oil  full  consideration.  Sir 
Alexa'ider  considers  the  disadvantages  of  such  a  course  outweigh  the 
advantages.  On  the  question  of  a  reduction  in  the  charge  for  power 
supply,  Sir  Alexander  recommends  that  no  such  reduction  should  ha 
made,  on  the  ground  that  the  charge  made  at  .Sheltield  for  this  supply 
(which  ctfLi-ai/t  ^  under  Id.  per  unit)  is  exceedingly  low.  Referring  to 
the  question  of  works  cost  per  unit.  Sir  Alexander  says:  "It  is  no 
more  than  fair  to  Mr.  Fedden  (your  engineer)  to  say  at  once  that  a-i 
average  cost  of  under  0'6d.  per  unit  sold  to  consumers  is,  under  all  the 
circumstances  of  the  case,  a  very  good  one.'' 

At  the  Council  meeting  last  week  it  was  decided  to  extend  the 
tramways  through  Psalter-lane  to  Banner  Cross,  instead  of  to 
Ecclesall  Church,  as  originally  proposed. 

During  the  discussion  on  a  resolution  to  ado|)t  the  Tramw.iy  com- 
mittee's minutes  an  amendment  giving  the  right  to  tramway  employes 
to  appeal  to  the  committee  against  decisions  of  the  general  mauager 
of  the  tramways  (Mr.  A.  R.  Fearnley)  in  ca.ses  of  dismissal  of  nu-n  or 
their  reduction  in  nuik  wa*-'  carried  by  27  votes  to  25. 

The  proposal  of  the  Watch  committee  to  inatal  Gamewell  fire 
alarms  has  been  adopted. 

Southwark  (London).— At  the  Council  meetinglas';  week  a  motion 
by  Mr.  Scriven  that  a  committee  he  appointed  to  ascertain  on  what 
termsthe  electrical  undertakingcould  be  sold  or  leased  wasadjourned. 

Steel  Manufacturers'  Combine.— The  "  Iron  anl  Steel  Trades' 
Journal  "  states  that  the  International  Steel  Trust,  composed  chietly 
of  American,  German,  Belgian  and  Russian  concerns,  has  been 
completed.  For  tho  present  all  steel  supplied  by  the  firms  partici- 
pating will  be  made  abroad,  whilst  the  trust  will  be  represented  by 
agents  in  the  United  Kingdom,  who  will  be  instructed  to  make  a 
strong  bid  for  much  of  the  home  steel  trade  at  lower  pric33  than 
British  steel  manufacturers  are  now  asking. 

Swindon. — The  Council  have  applied  for  a  loan  of  £1,800  for  arc 
lighting  extensio'is. 
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Third-Party  Risks. — Dundee  Trauiwavs  committee  have  decided 
to  be  their  own  insurers  against  tramway  third  party  risks,  and  will 
allocate  £1,000  per  annum  for  that  purpose. 

Tramway  Inspector  as  Conductor. — ^divai-d  Marshall,  ai 
inspector  of  Leyton  Council's  tramways,  was  recently  summoned 
for  acting  as  a  conductor  without  having  a  licence  in  force,  and  Mr. 
Frederick  Scho6eld,  manager  of  the  tramways,  was  also  summoned 
for  knowingly  allowing  Marshall  to  aet  as  a  conductor. 

The  police  .said  that  on  the  afternoon  of  .June  9  Marshall  was  seen 
actin<r  as  a  conductor  at  Woodford  New-road  Leyton  He  was  not 
weating  the  badge,  and  admitted  he  had  no  conductor's  licence  in  force, 

Mr.  R.  Vincent  contended  that  the  summons  .should  be  dismissed, 
because  there  was  a  custom  that  if  a  driver  or  conductor  was  taken  ill 
on  the  road  an  unlicensed  man  could  take  his  place  for  not  more  than 
24 hours.     Marshall  had  a  driver's  licence  but  not  a  conductor's. 

The  Bench  decided  that,  licensed  men  not  being  available,  the  21 
hours'  custom  held  u-ood.     The  summonses  were  dismissed. 

Talephone  Tuberculosis. — The  Postmaster-General  at  a  meeting 
of  the  Postal  Medical  Officers'  .Association  ridiculed  the  alarmist 
statement  recently  made  by  Dr.  Allen  that  serious  danger  of  disease 
lurks  in  the  telephone  mouthpiece  "  Long  ago."  said  the  P.M  G  , 
"we  instituted  inquiries  on  the  subject,  and  took  every  precaution 
to  safeguard  the  public  and  io  make  the  telephones  practically  safe 
to  users." 

Trackless  Trolley  Trial. — The  depjtalion  from  Dundee  which 
visited  the  Continent  to  inquire  into  the  trackless  trolley  system  of 
traction  recommend  Dundee  Corporation  to  maiie  an  experiment 
with  the  system  at  Clepington-road,  with  a  view  to  the  ultimite 
formation  of  a  circular  route  to  connect  up  the  tramways. 

'Verband  der  Elektrotechnischen  Installationsflrmen  in 
Deutschland. — The  sixth  ordinary  meeting  of  the  Union  of  German 
Electrical  Installation  Contractors  was  held  at  ]\Iunich  from  .June  21 
to  "24.  The  president,  Herr  Montanus,  of  Frankfort,  was  re-elected. 
In  addition  to  the  German  members  some  Swiss  and  Austrian  firms 
were  represented  at  the  meeting. 

The  re|:iort  read  by  the  president  advised  members  not  to  be  over- 
anxious with  regard  to  State  ownership  of  electricity  works.  Tlie 
business  of  installation  firms  liad  distinctly  improved  sijice  the  muni 
cipalitics  had  owned  such  works  and  there  might  be  a  similar  result 
from  State  ownership.  The  receipts  of  tlie  Union  for  the  past  year 
were  £2  333  and  there  was  £1,477  in  hand.  The  business  done  by  the 
buying  br.'inch  of  tlic  Union  amounted  to  £50, COO,  having  increased 
threefold  wlicn  rumpared  witli  tlie  previous  year. 

()m;  member  asked  tliat  a  bi'anch  of  tlie  Ijuying  (-lepai-tment  of  the 
Union  should  be  established  in  each  of  tliO'  large  towns,  which  would 
relieve  llie  installation  engineer  from  the  necc.,'.-,ity  of  kee[)ing  a  stock 
of  matiri.d  and  tittings  :ini'.  thus  enable  him  to  charge  lower  prices. 

■Walsall.  The  Electricity  committee  has  provisionally  approved 
of  an  agreement  for  supplying  the  South  StafTordshire  Tramways 
ff.essee)  Co.  with  electric  current  for  working  the  leased  tramways. 
The  price  (subjecl  Io  rcvisimi  every  three  years)  is  lid.  per  unit, 
less  10  per  cent.  The  company  is  to  take  a  minimum  of  00,000 
units  per  annum  for  the  remainder  of  the  term  (viz.,  to  Dec.  31. 
1921)  and  the  Council  is  to  bear  the  cost  (estimated  at  i'-iOO)  of  lay- 
ing cables. 

The  L.G.  Board  have  sanctioned  the  borrowing  of  i'o.OOO  for 
electricity  supply  purposes. 

■Wolverhampton. — The  Council  on  Monday  approved  a  proposal  to 
light  the  Tettenhallroad  and  the  adjoining  area  at  a  cosi  of  about 
i-7ln. 

Wcrkhouse  Lighting. — The  borough  electrical  engineer  (Mr. 
A.  .1.  Fuller)  has  prepared  a  report  showing  that  Fulham  Guardians 
would  effect  a  saving  by  taking  current  from  the  borough  council 
instead  of  extending  their  own  generating  plant. 

Worthing — The  Council  have  received  sinction  to  loans  of  MHO 
for  public  lighting,  X'2oO  for  meters,  and  £9jO  for  condensing  plan'. 

"Telegraph"  Flower  Show.— The  rostmaster  General  last 
week  opened  the  first  flower  show  held  by  the  staff  of  the  Central 
Telegraph  Oflico  (liOndon)  Amateur  (iardening  Association,  and 
congratulated  the  exhibitors  on  their  succoss.  The  flowers  are  to 
bo  sent  to  the  hospitals. 

Outings. — The  annual  outing  of  tin;  staff  and  employes  of  Mary- 
lobono  Kloctricity  department   took  place  on  .Inly  4.     The  parly 
travelled  to  Margate  where  (the  resident  ongincor,  Mr.  F.  A.  Wil 
kinson,  presiding)  tlii  sat  down  to  dinner. 

I  In  Salurdny,  Ith  inst.,  Simplex  Conduits  (  Ltd.)  hold  their  annual 
works  outing  at  Matlock  I'.alh,  some  200  oniployis  and  the  vaiious 
departmental  and  branch  manngcrs  being  present.  The  succasj  of 
the  outing  was  due  to  the  excellout  organisation  and  arrangoiiients 
of  the  joint  secretaries  and  their  eoniinittec. 

An  larly  s(.irt  was  made  trom  Itnnnngliam.  Iln'  iHUid  sporUt  boinj; 
c;oinp|irl"i|  liidnri' binrlti'<in.  After  biiirli  the  pn/ei  wuri!  presonted  liy 
Mrs.  .Slicppard,  wife  nl  tlio  works  nuiniigor,  and  llie  party  broke  up 
for  excursions  on  the  river  uiid  Io  lladdon  llnll  mid  other  places  of 


note  in  the  district,  the  return  to  Birmingham  concluding  an  enjoj-- 
able  function.  A  challenge  cup  (presented  by  Mr.  L.  M.  Waterhouse) 
was  eventually  secured  by  the  Birminaham   "otiice"  team. 

The  employes  of  Femnti  Limited  had  their  annuil  o'ltiig  on 
Saturday  last  at  Scarborough.  The  dinner  was  presided  o  'er  by  the 
managing  director  (Mr.  A  B.  Anderson),  and  a  vote  of  thanks  to  the 
directors  for  their  contribution  towards  the  outing  was  passed. 

The  CiniRM.iS,  replying,  said  the  directors  v.-ished  they  could  do 
more  to  encourage  that  sort  of  gathering,  but  in  these  hard  times  it 
was  ditlicult.  In  bis  opinion  the  cause  of  the  hard  times  was  foreign 
competition.  He  had  spoken  of  hard  time?  for  the  industry  gener.iUy, 
butlie  wasglail  to  be  able  to  say  something  on  theother  side  for  their  own 
company.  During  the  coarse  of  his  connection  with  Ferranti  Limited 
(some  16  or  17  years)  there  had  never  been  less  cause  for  anxiety  than 
there  was  to-day.  Tlie  company  was  now  employing  about  the  same 
number  of  men  as  when  it  had  an  engine  and  dynamo  shop,' in  addition 
to  the  switch  and  meter  works. 

The  annual  outing  of  the  Sun  Electrical  Co.  took  place  on  Satur- 
day in  the  form  of  an  up-river  trip  to  Hurley.  The  electric  launch 
"  Rosalind  "  left  Maidenhead  Bridge  at  10:15  a.m.,  luncheon  being 
taken  at  Marlow. 

After  the  toast  of  "  The  King,"  Mr.  A.  G.  Beaver,  the  manager,  pro- 
posed "The  Sun  Electrical  Co.  (Ltd.),"  and  referred  to  the  increasing 
prosperity  of  the  company.  lie  thanked  the  ,?tafi  for  their  loyal 
co-operation.  He  expressed  particular  satisfaction  with  the  success 
which  had  attended  the  introduction  of  the  "Kalkos"  system  of 
tubing,  and  predicted  a  great  future  for  it.  Tea  was  taken  at  Hurley. 
The  weather  proved  kind,  considering  the  unsettled  conditions,  and 
the  trip  was  thoroughly  enjoyed. 

The  first  annual  outing  of  the  stafi'  of  Gillingham  electricity  de- 
partment took  place  last  week.  Mr.  H.  A.  Ryan  (cliief  assistant 
engineer)  proposed  the  health  of  the  chief  engineer  (Mr.  A.  D. 
Chalmers),  and  Mr.  Chalmers,  in  reply,  said  the  staff  had  backed 
him  up  well,  and  although  things  were  not  going  as  well  as  was  pos- 
sible he  hoped  a  better  result  would  be  achieved  in  future. 

Sports. — The  second  annual  sports  of  the  Robertjon  Sicial  and 
Ath  etic  Club  was  held  at  Mill  Hdl  Park  on  Saturday,  and  proved 
both  successful  and  enjoyable. 

The  chief  event  (a  relay  race  between  the  staffs  of  the  Robert.son 
Lamp  Co.  and  the  General  Electric  Co.  for  a  handsome  silver  cup  pre- 
sented by  the  president  of  the  club,  Mr.  C.  Wilson,  to  be  compclcd 
for  annually)  was  keenly  coutesteit,  and  won  by  the  (J.E.C.  team.  The 
female  members  of  the  company's  .staff  of  workers  took  an  active  pirt 
in  the  sports  and  some  spirited  (contests  resuUed.  The  bon.  secretary 
of  the  meeting  was  -Mr.  <!.  H.  Freeman  ;  the  M.C.  for  dancing,  Mr.  F. 
Pluck  :  the  concert  directors,  Messrs.  G.  H.  Freeman,  E.  Dobsou  and 
1*.  Pring,  anil  the  pianist  Miss  F.  GriHin,  and  all  are  to  be  heartily 
congratulated  upon  the  successful  organisation  and  cxeciilion  of  the 
programme.     Mrs.  V.  Wilson  distributed  the  numerous  prizes. 

The  ( ieneral  Electric  Co.'s  employes  at  Salford  held  their  l'2jh 
annn.al  sports  on  Saturday.  Amongst  the  prizi'i  were  the  cup  pre- 
sented by  Mr.  II.  I'lCvis  for  the  220yds.  handicap  and  the  Hirst 
cup  for  the  j  mile  flat  raca,  and  an  intel■e^ting  fea'.ure  w.is  the 
fire  brigade  competition  for  toann  of  foui-  m.^n,  wjn  by  C  team,  who 
fixed  a  stand  pipj  and  got  a  delivery  of  water  on  a  spj',  OJydj. 
away  in  iiO  seconds.     Mrs.  H.  Bevis  distributed  the  prizes. 


ELECTRICITY  SUPPLY  AND  TRAMWAY  ACCOUNTS. 


Dudley  The  accounts  of  the  electricity  departmeut  for  the  year 
ended  March  :il  show  capital  expenditure  I'.stl.MOit,  increase  of 
i'S.y.W  on  the  year. 

Total  income  was  £12,807.  Expenses  came  to  £6,830.  leaving  gross 
profit  £5,977.  Interest  absorbed  £2,255,  repayment  of  loans  fZ, 8% 
and  bank  charges  £542,  leavinu'  net  profit  £336."  2.O22.207  units  were 
sold,  including  422,333  for  lighting,  413.727  for  motors,  1.060,910  sup- 
plied to  tramways  company  and  136,257  to  public  lamps.  The  lot«l 
maximum  supply  demanded  wa«  850  kw.  for  traction  and  7?.3kw.  for 
lighting.  The  total  coni>ection-i  (including  traction)  are  69.835  equiva 
lent  8c. p.,  and  there  arc  752  II  r.  of  electric  molois.  Total  works  cost'* 
wire  0-64ld.  per  uuil ,  against  0  657d.  in  1907.  ami  llic  total  rcieuiic 
costs  0-810d.,  .ag.iinst  0C56d. 

Eastbourne.  -For  the  year  ended  March  .'U  tho  total  receipts  of 
the  elt'Ctricity  department  were  X'2;i,8'.)l.  10s. 

Tot.il  expenses  cainc  Io  £12.103.  16s.  6d.,  leaving  (tros.s  profit 
£12,506.  19s.  6d.  .After  paying  dividends  on  stKick,  sinking  fiiml  con. 
trilnition,  !)ank  inlerest.  Ac,  there  was  a  net  prolil  of  12,214  4s,  4d., 
nut  of  wliioh  £1,600  was  pIaco<l  to  depreciation  and  reserve,  the 
iialance  being  transferred  to  profit  appropriation  ac'iiimt,  bringing 
the  latter  to  18,078.  16s.  Id.  On  the  iccommciidation  of  the  borougli 
iirciMintanI  a  fuitlii'i£2,000lias  been  placcil  to  depreciation  and  reserve, 
leaving  ii  working  balance  of  £6,0'78.  16s.  4d.  Tlieic  are  2,128  con- 
sinners,  with  the  eiiiiivaleiit  of  99,243  8  c.p.  lamps  connoeled,  against 
1,176  iMuisuiners  anil  90,306  8  c.p,  lumps  Inst  year.  1255.585  iinili 
were  sold,  iiKdinling  985,556  fm'  private  lighting  liiicrease  9  |ior 
cent.)  and  64,605  for  power  (increase  17  per  cent.'.  Works  costs 
were  l'67d.  per  unit,  against  l-45d.,  anrl  the  total  co-ls  2  U  against 
rgn.  i^oal  showing  nn  iiirreaso  of  0  16  per  unit  sold. 

'Xho  borough  electrical  ongiiicor  (Mr.   .),  K.  Urydge.")  states  that 
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(fooil  pi-ogress  is  ))eiiiu;  miido  in  the  use  of  electric  motors  foi-  ilrivini; 
all  kimis  of  miicliinerv.  A  to(:il  of  280  il  i:  of  motors  is  now  connecteil 
to  the  mains,  which  is  eoiisiilercil  satisfactory  in  a  non-industrial  sea- 
side town.  Incrcjisinff  use  has  been  made  of  the  sliow  room  and 
ini|iiiry  ollice  l>y  consumers  and  the  general  )iuMic. 

Gillingham.  — At  the  Council  meeting  last  week  a  defleii  on  the 
electric  light  imdcrtaiiu;;  of  X'1,000  was  reported.  A.  L.O.  Board 
inquiry  is  about  to  be  held,  an<l  the  discussion  of  the  affairs  of  the 
department  has  therefore  been  adjourned. 

Glasgow.-  The  Corporation  on  Thursday  last  adopted  the  ac- 
counts of  the  tramways  department. 

Mr-.  .1.  Ml  Faki.vnk  stated  thatlhe  revenue  had  increa-sed  only  about 
£20,000,  and  it  was  dear  that  the  days  of  expansion  of  revenue  were 
over.  Expenditure  was  £11,000  more  tluin  in  the  previous  year. 
Waijres  were  up  £4,C0O  and  uniforms  showed  £2,000  increase,  hut  that 
was  H  biennial  item,  tiross  fleprcciation  in  connection  \\'ith  the  sink- 
ing fund  was  £2.000  le.ss  than  last  year.  The  number  of  ])assengers 
per  mile  was  11,  the  average  of  all  the  systems  in  the  United  King 
dom.  There  were  about  5  miles  of  double-track  extensions  in  hand. 
Capital  cx|H,iidituro  was  ,C3, 150,000,  but  the  indebtedness  had  been 
reduced  to  £1,350,000,  or  £550,000  less  than  five  years  ago. 

An  amendment  moved  by  Bailie  Risskll,  that  the  committee  con- 
sider and  report  upon  the  advisability  of  placing  £50,030  out  of  the 
tramway  |>rt)tits  to  the  common  good,  was  carried. 

King's  Lynn. — After  paying  all  expenses,  including  interest  and 
sink'Dgfund,  there  was  a  net  profit  of  £">f^3  on  the  past  year's  work- 
ing of  the  electricity  department. 

Manchester. — The  accounts  ot  the  CorpDration's  electricity  de- 
partment for  the  year  ended  March  last  show  total  capital  expendi- 
ture to  that  date  £2,442,599,  an  increase  on  the  year  of  i;  104,226, 
the  latter  ii  ure  including  machinery  and  switchboards  for  Stuart- 
street  station  ^26,909  and  for  Dickinson-street  station  £G,231,  dis- 
tributing stations  (including  land,  buildings,  machinery,  &c.) 
£19,350,  mains  £41,597,  meters  £2,411  and  motors  £5,720. 

The  year's  income  was  £384,602,  including  private  lighting  sup- 
plies £171,153  (against  £171,199  in  previous  vear',  power  and  heating 
£67,114  (£40,871),  traction  £140,515  (£130,002),  street  lighting 
£851  !  £815),  meter  rental  £400  (£391),  motor  rental  £5,471  (£2,636) 
and  warehouse  rental  £983  (£502).  Total  expenses  were  £179,358 
(£144,£C0'.  £40,000  h.-is  been  placed  to  renewals  suspense  ac- 
count (as  in  previous  vcar)  and  the  gross  profit  wa.s  £165,244 
(£161,745).  Interest  required  £68,855  (£65,958),  sinking  fund 
£70,939  (£64,045),  instalment  of  loan  repaid  to  Public  Works  Loan 
Commissioners  £6,330  (£5,474)  and  part  of  interest  on  investment 
in  India  Stock  transferred  to  reserve  fund  £184  (£1,096),  leaving 
net  profit  £19,513,  of  which  £1,998  has  been  ap[)ropriated  for  exten- 
sion of  works.  £10,000  to  relief  of  rates  and  £7,545  carried  to  reserve. 
Units  generated  were  82.752,989  (against  63,056,914),  supplied  to 
l>rivate  consumers  .33,826,430  22,686,508),  public  lamps  98,818  (91,938) 
andtr.action  29,511,840  (24,786,457).  The  maximum  supply  demanded 
was  18,233  kw.  (15,376  Uw.)  for  lighting  and  power,  10,288 kw, 
(9,804  kw  I  for  traction  and  28,521  k«.  (25,180  kw.)  combined.  On 
Itec.  25  the  Hat  rats  for  lighting  was  reduced  from  4.Jd.  to  3Jd.  ]jer 
unit,  and  the  price  to  long  hour  consumers  from  £7  per  kw.  and  lijd. 
to  £7  and  lid.,  these  reductions  re[>resenting  £18,896  per  annum  on 
present  sales. 

Messrs.  Bruce  Peebles  have  completed  the  installation  of  three 
1,500  kw.  motor  converters  at  Dickinson-street,  and  the  6.000  kw. 
\Villans-.Siemens  three-j>ha.se  turbo-alternator  (with  Richardson-West- 
garth  condensing  plant)  have  also  been  successfully  installed  at 
Stuart-street,  where  extensions  of  h.t.  switchgear  have  been  carried 
out  by  Ferranti  Limited.  A  number  of  distributing  stations  have 
been  put  down  on  consumers'  premises,  and  this  branch  of  work  has 
shown  a  very  striking  increase.  Nearly  20  miles  ot  new  mains  have 
been  laid,  the  total  now  )jeing338  miles  1,C84  yds. 

Newport  (Mon.)— The  report  of  the  Electricity  and  Tramways 
ccmmittee  for  the  year  ended  Msirch  states  that  the  net  profit  on 
the  tramways  was  i"2,632,  compared  with  £2,243  last  year.  The 
report  shows  an  improvement  on  last  year  in  the  electricity  depart- 
ment, the  loss  being  reduced  by  over  £1,200.  Revenue  was 
£30,426  and  gross  profit  £15,030. 

Plymouth.  -The  Council  have  adopted  the  accounts  of  the  elec- 
tricity undertaking.  The  Mayor  stated  that  £1,300  was  being  con- 
tributed towards  the  rates.  The  gross  profit  was  j£ 1 1,300  odd, 
equal  to  7|  per  cent,  on  the  capital.  The  increase  in  revenue 
was  X'1,590. 

Stalybridge,  Hyde,  Moss'.ey  and  Dukinfield.  -  The  accounts  of 
the  tramways  and  electricity  board  formed  by  the  Councils  of  these 
towns  show,  for  the  year  ended  March  last  on  traoiways  account 
capital  expenditure  £18,791  (total  £27<5,968). 

Revenue  was  £39,976  (6-832d.  per  car  mile),  against  £30,805(6-548(1  ). 
Working  expenses  were  £33,742  (5767d.  per  car-mile),  against  £31,939 
(5'389d.),  firo.ss  profit  was  £5,233  1065<1.).  To  meet  interest,  sinking 
fund  and  bank  charges  and  £8,199  deficit  at  March,  1907,  £24,814  is 
re<iuired,  .so  that  after  taking  into  account  £2,050  raised  under  precept 
by  each  of  the  four  local  authorities  there  is  a  deficit  of  £10,381, 
against  £8,199.  10,285,973  (9,7^0,464)  passengers  were  carried  and 
1,404,434  (1,422,122)  car-miles  run.  Total  average  units  used  |)er  car- 
mile  were  1-669  (1-568'. 

The  electricity  undertaking  accounts   show  capital   ex]:>enditure 


IMPORTANT    NOTICE. 

■♦• 
Extra  Copies  of  "The  EleelHcian  "  Special  Mining  Issue 
(July  10th,  1908),  are  now  obtainable,  price  I  -  nett  (post 
free  U  K.,  1/2  ;  abroad  1/6}. 


£208,694  (increase  £26,146).  Revenue  was  £26,674  (including  Mam- 
wavs  supply  £9,762).  Total  expenses  wei-it  £14,491  (0  453  1.  per  iniit), 
against  £8,'848  (0-671d).  Gro.ss  profit  was  £12,181,  against  £5.550 
Sinking  fund  required  £4,616,  at;ainst  £4,154,  and  interest  and  bank 
charges  £7,283,  against  £6,862.  The  deficit  was  £463,  against  £5,466. 
8,897,769  (4,160,093)  units  were  generated,  5,396,862  (928.832)  sold  to 
private  consumers  and  2,311,120  (2,239,945)  supplied  to  tramways. 

The  Board  have  received  sanction  to  a  loan  of  i'2>.n33  for  the 
electricity  department. 

■Wolverhampton. — The  accounts  ot  the  Corporation  tramways 
department  for  the  year  ended  March  show  capital  expenditure 
£-256,591. 

Revenue  was  £41,432  (10-929d.  per  mile  run),  against  £43,823 
(10-886d  )  in  previous  year  (after  p-iying  £2,846  of  traffics  to  \Vol\er- 
hamption  &  District  Tramways,  Ltd.).  Total  expenditure  (after  de- 
ducting £1,110  paid  bys.ame  companv  forworliingexpenses)was  £26,461 
(6  509d  ),  agaiust  £24,537  (6095d.).  '  After  [iroviding  £4,416  (1  086d.) 
for  renewals,  .against  £5,301  (l-3l7d.),  there  was  a  balance  of  £13,555 
(3 -334d.)  carried  to  net  revenue,  against  £13,985  (3-474d.).  The  net 
profit,  after  meeting  sinking  fund,  dividends,  interest  and  income  tax, 
was  £2,316  (0-557d.),  against  £2,718  fO  675d.).  Out  ot  this  had  to  be 
met  a  lo.ss  of  £234  (£2811  on  motor  omnibus  account;  which  is,  more- 
over, not  called  upon  to  bear  any  proportion  of  general  raan.agenient 
charges.  &c.  9,440.369  passengers  were  carried,  975,714  ear-miles  run 
and  1,563,072  units  used  for  traction  and  av:  lighting  (eipud  1-602  units 
per  car-mile).  Revenue  per  car-mile  was  10-929d. ,  the  average  fare 
per  mile0'896d,  and  the  average  fare  i)er  passenger  llOSd.  There  are 
20  miles  (equivalent)  single  track  open  and  the  average  number  of  cars 
used  per  day  is  50, 


TRADE  NOTES  AND  NOTICES. 


TENDERS  INVITED. 

The  Governors  of  Canterbury  College,  Christ  church  (N.Z.)  invite 
tenders  for  supply  ot  (a)  a  20  ii.p.  experimental  Pelton  wlieel,  with 
direct-driven  dynamo,  (6)  an  SJ  h.p.  experimental  low-fall  turbine, 
and  (c)  a  Yenturi  water  meter.  Specifications  from  the  High  Com- 
missioner for  New  Zealand,  13,  Victoria-street,  Westminster,  S,W. 
Offers  to  the  Board  of  Governors,  Canterlmry  College,  Christchurch 
(N.Z.),  by  noon  Sept.  24.     See  also  an  advertisement. 

Hull  Corporation  require  tenders  for  a  910  kw.  500  to  550  volt  d.c. 
generator,  with  Belliss  high  speed  engine.  Specification.  &c.,  from 
the  City  Engineer,  Town  Hall,  Hull.  Tenders  to  the  Chairman  of 
the  Tramways  committee  by  noon  of  Monday,  .July  27.  See  also 
an  advertisement. 

London  County  Council  want  tenders  by  11  a.m.,  July  21,  for 
road  work  and  platelaying  for  reconstruction  or  construction  for 
for  electric  traction  of  (1)  existing  tramways  from  Eustou  to  Hollo- 
way,  (2)  and  from  Loughborough  Junction  to  Norwood,  (3)  new- 
tramway  from  Hammersmith  Broadway  to  Putney.  Specilcations, 
&c.,  from  the  Chief  Engineer. 

London  County  Council  also  require  tenders  by  11  a.m.,  July  21, 
for  supply  of  six  electrically  propelled  stores  transport  vehicles. 
Forms  offender,  &c.,  from  the  County  Hall. 

The  management  ot  ManchmUr  Electrical  Exhibition  want  ten- 
ders for  the  wiring  of  the  exhibition  buildings.  Plans,  kc.  from  the 
manager's  oftices,  2,  Queen  Anne's-gate,  Westminster,  S.W. 

Manchester  Tramways  committee  want  tenders  by  10  a.m.  July  28 
for  special  track  work.     Specification,  &c  ,  from  Mr.  J.  M.  M'Klroy. 

York  Corporation  want  tenders  by  July  27  for  two  years'  supply 
of  carbon  brushes,  carbons,  meters,  motors,  motor  starters,  incan- 
descent lamps  and  electrical  accessories.  Particulars  from  the  City 
Electrical  Engineer. 

Deirsbury  Corporation  want  tenders  by  mid  day  .Vug.  :t  for  storage 
battery,  reversible  booster  and  switchgear  and  tramway  cables. 
Specifications  from  the  Horough  Electrical  Engineer. 

Ipswich  Corporation  want  tenders  by  noon  July  22  for  supply  of 
rubber-insulated  wires,  paper- insulated  lead-covered  cables  and  bare 
copper  trolley  wire  and  serand.  Specifications  from  Mr.  Frank  Ay  ton. 

The  committee  of  LuinhiU  County  Asylum  want  tenders  by  .1  uly 
23  for  supply  of  an  electrically-driven  plunger  pump.  Specifications, 
&c.,  from  the  ('lerk  and  Steward. 

Ilford  Education  committee  want  tenders  by  noon  July  20  for 
electric  lighting,  &o.,  at  Uphall  School.  Forms  of  tender,  &c.,  from 
Mr.  C,  J,  Dawson,  11,  Craubrook-road,  Ilford. 
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READY. 

"THE  ELECTRICIAN"  ELECTRICAL  TRADES' 
DIRECTORY  AND  HANDBOOK.— The  igoS  Edition 
of  the  Big  Blue  Book,  price  15s  ,  or  post  free  in  the 
United  Kingdom,  15s.  gd.  The  new  and  enlarged  volume 
brings  a  great  mass  of  statistical  and  technical  data 
quite  up  to  date,  and  the  Directorial  Division  has  been 
thoroughly  revised  and  amplified. 

All  branches  of  Electrical  Engineering  and  Industry 
are  fully  treated,  and  Electro-Financial  matters  have 
received  every  attention  in  the  new  volume,  which  aggre- 
gates more  than  2,000  pages.  The  Directory  Division  is 
complete  and  thoroughly  accurate,  and  has  been  com- 
pletely revised.  All  mere  lists  of  members  of  Societies 
and  Institutions  (so  easily  and  cheaply  available)  are 
excluded,  as  quite  unreliable  for  Manufacturers'  and 
Dealers'  purposes.  The  full  set  of  valuable  Statistical 
and  Engineering  Tables,  &c.,  have  been  very  carefully 
revised  and  extended,  and  remodelled  into  handy  book 
form  ;  these  are  included  in  the  igoS  Blue  Book,  making 
it  the  most  complete  book  of  the  kind  ever  published. 


Eccles  Education  comiuittee  want  tenders  by  noon  July  25  for 
the  electric  lighting  of  the  new  Clarendon-road  school.  Specification, 
ic,  from  Mr.  H.  Lord,  42,  Deansgate,  Manchester. 

Stepney  (London)  Council  want  tenders  by  r>  p.m.  July  28  for 
erection  of  iron  and  steel  h.t.  generating  station  on  Blyth's  Wharf, 
Limehouse.     Specification,  kc,  from  the  Borough  Engineer. 

Halifax  Tramways  committee  want  tenders  by  July  iiO  for  supply 
of  2")0  tons  of  steel  girder  tram  rails.  Specifications,  &c.,  from  the 
Borough  Engineer. 

Yorh  Electricity  committee  want  tenders  by  July  20  for  1;J 
months'  supply  of  coal. 

Purfsinnulh  Tramways  committee  want  tenders  by  10  a.m.  July 
20  for  supply  of  steam  coal.  Specification,  &c.,  from  Mr.  V.  C  Lironi. 

Tlie  Department  of  Posts  and  Telegraphs,  10,  Carretas,  MtidriiJ, 
want  tenders  by  July  28  for  supply  of  8,000  metres  (8,800yds.)  of 
aerial  and  subterranean  telegraph  cable.  T'eposit  equal  to  5  per 
cent,  of  value  of  tender  required.  The  "Madrid  Gazette"  for 
June  28,  containing  copy  of  form  of  tender,  can  be  seen  at  Vi!, 
Basinghall  street,  London,  E.C. 

Tlic  Municipal  Corporation  of  Fredoim  (Sierra  Leone)  require 
tenders  for  lighting  the  municipal  buildings  and  streets  by  elec- 
tricity.    Tenders  to  Town  Clerk  by  Aug.  22. 

Antwerj)  Municipal  Council  want  tenders  by  July  27  for  the  elec- 
tric lighting  of  the  New  lloyers  lock,  Antwerp.  Tenders  to  M.  le 
Bourgmestre  de  la  \'ille  d'Anvers.  Copy  of  specification  at  7;!, 
Basinghall  strc(^t,  TiOndon.  E  C. 

TENDERS  RECEIVED  AND  ACCEPTED. 

Stepney  Council  have  accepted  the  following  tenders  for  annual 
supplies  (the  amounts  being  the  value  of  tlie  estimated  total  annual 
requirements). 

Reiiyiin  Mfg.  On.  for  meters  up  to  lOamiwresi,  £175.  Seven  teiicltr-^* 
received,  varying  from  £Vih  to  i'375. 

FerranLI  Liii<itud  (provi'^ionally  lu'ccpted)  for  mctcrx  above  10 
am|M;re.'<,  £328  10s.  i'ivo  tenders  received,  varying  from  £,'^28.  10s. 
to  1:532.  '>i*.  61I.,  bc.sides  one  from  the  Electricid  Co.,  wbicli  did  not 
iiuotciiliovo  50  ampereH,[nnd  several  others  which  did  not  com|>ly  with 
the  specificiition. 

Hea.Mon  Mfg.  Co.  (provisionallv  ace  (ited)  for  demand  in<lic.'iliir.s, 
£359.  11h.  ,')d.  Tbruo  lendirs  rer"eivi,d,  from  £230.  \bs.  lo  £1,206,  liii( 
the  lowest  (fiuiii  Kngiiieoring  lii.Mliiiinciil.t),  it  wii.i  utaled,  ihd  mil 
comply  with  «|iu(ilioatliin,  and  thr  liiglio^t  ((iuncnil  Klectrip  Co  )  «  1- 
for  coinliinc'd  niclcr  .iiid  donmnd  indicntnr. 

.Sloan  Eleetrieal  Co.  (iirovisionally  iiive|itfd)fiircnrlionH,  £766.  17m.  2d. 
Seven  londerH  reccivcil,  from  £729.  7».  2d.  t<i  i'1,113.  17.t.  3d.,  licsidiM 
live  iiiforinid  tciidcrH.  .lohii.son  .V  I'liillips  .xciil  in  the  IowuhI  lender,  liiil 
."OMic  <if  till'  «liilo  arc  fiiiliiiii.M  for  wliicli  lliry  i|iiiiled  were  of  a  l,\|ii- 
wbieli  the  lioruiigli  eleitrieid  engineer  ban  not  tested.  'I'lic  Hlo.iii  ('n. 
have  a  contract  now  nwining  with  the  Council. 

Vcniier  k  Co.  (provifiioi.ally  accepted)  for  lime  .iwitcho.',  £303. 6.f .  8rl. 
One  other  tender  rcecived  (i!209.  IOh.). 

Stepney  Electricity  connnitteo  have  decided  lo  purchase  73 
mnga/inc  (lame  lamps  from  the  Oilbort  Arc  T,iinip  (Jo.  at  £H.  lOs. 
each,  subject  lo  slight  inodifications  in  the  lamps.  The  following 
wore  the  tundem  received  for  uwilchesand  cuIoiiIh  (combinodi  : — 

rniviTsnl  Elerlrii-al  Mf(f.  Co.  ( iiroviiiiiiinlly  aoeeptetl),  £1.  3s.  3d. 
eocli  ;  Now  Century  Aie  Lij^lit  Co.,  £1.  5».  3<l.  1  (lilbort  Are  Lnm|iCip., 


£1.  10s.  ;  ditto  (alternative  tender  for  the  company's  -switch  and  cut- 
out), £1.  5s.;  Spagnoletti  (Ltd.),  £1.  18s.;  Edi.-on  &  Swan  Co., 
£2.  2s.  6d.  :  A.  P.  Lundberg  &  Sons,  £2  19s. 

Walsall  Electricity  committee  have  accepted  the  tenders  of  S. 
];oston  &  S(  11  for  coal,  Ihe  Chloride  Electrical  Storage  Co.  for  clean- 
ing battery,  Jones  &  Horsfield  for  covering  steam  pipes  (£'40),  Cal- 
lender's  Co.  for  feeder  cable.  Bell  Punch  &  Printing  Co  for  hire  of 
ticket  punches  at  12s.  each  per  annum.  Baker  &  Co.  for  60  carwheel 
tyres  at  £16.  23.  6d.  per  ton,  and  Worthington  &  Co.  for  line  material 
(>22.  17s.) 

Bristol  Corporation  have  accepted  the  tenders  of  the  British 
Thomson-Houston  Co.,  for  e.h.t.  and  I.t.  switcbgear  for  Avonmouth 
sub  station,  at  £2,255  ;  Frank  Chown ,  for  concrete  gallery  for  power 
distribution  board,  Avonbank,  £112  ;  Harrison  &  Colmer,  for  exten- 
sion of  switchboard  gallery,  Avonbank,  £312  ;  Geipel  &  Co.,  for 
12  months'  supply  of  arc  lamp  carbons,  £318. 

Poplar   (London)  Council  received  the  following  tenders  for  an 
additional  water- tube  boiler  : — 
Stirling  Boiler  Co.  (o«-.)...  £2,225  ]  Clarke.  Cbapm.iu  *  Co.   ...  £2.573 

Babcock  &  Wilcox    2.750     Kavics  Patent  Boiler 2.100 

Turner  Bros 2,605  I 

14  tenders  were  received  by  Poplar  Council  for  construction  of 
new  sub-station  buildings  at  SlilUvall,  in  brick,  ferroconcrete  or  cor- 
rugated iron,  alternatively.  The  amounts  varied  from  X'395  to 
£1,424,  and  tlie  tender  of  NichoUs  &  Reynolds  (which  provides  for 
steel  frame  and  hollow  concrete  block  walls)  has  been  accepted  at  J;737. 

Cumberland  County  Council  have  placed  contracts  with  F.  B. 
Hellon  &  Co.  for  electric  lighting  at  Whitehaven  Schools  at  i62S4 
and  H.  G.  Kiddell  for  a  lightning  conductor  for  the  same  schools  at 
£19.  16s.  6d. 

Hornsey  Council  have  accepted  tenders  by  Herb  ert  Clark,  Packett 
Smith  &  Co.  and  Charrington,  Sells,  Pale  &  Co.  for  coal  for  the 
electricity  works. 

Carlisle  Education  committee  have  accepted  the  tender  of  R.  M. 
Hill  &  Sens  for  the  electric  lighting  of  the  girls'  new  seeondarv  school 
at  i209. 

The  tender  of  W.  Cory  &  Son  has'  been  selected  by  L.C.C.  for 
supply  of  100,000  tons  of  coal  for  (irecnwich  generating  station,  at 
lis.  a  toa. 

For  the  carrying  out  of  a  heating  and  ventilating  system  at  the 
central  car  depot  the  ofl'er  of  tlic  Standard  Engineering  Co  of  tl,474 
has  been  accepted  by  London  County  Couocil. 

Malvern  Council  have  accepted  the  tender  of  the  Electric  Con- 
struction Co  for  a  combined  50 kw.  steam  alternator  with  Bclliss 
engine. 

The  D.P.  Battery  Co.  have  received  an  order  for  the  renewal  of 
Ihe  ctnlial  staticn  batteiy  (consisting  of  120  cells  of  their  W.L 
9  type)  at  Cottesloe  (W.  Australia). 

Stalybridge,  Ike..,  Tramways  and  Electricity  Boa'd  have  accepted 
the  tenders  of  J.  P.  Hall  &  Co.  for  feed  pumps  and  of  Tangyes  Limited 
and  the  British  Westinghouse  Co.  for  motor-driven  pumps. 

Ashton-under-Lyne  Council  have  accepted  the  tender  of  the  British 
Insulated  &  Helsby  Cables  for  1  000  yds.  of  pilot  cable. 

Epsom  Council  have  accepted  the  tender  of  Dorset  &  Co.  for 
fixing  telephones  at  the  pumping  and  lire  stations  at  the  waterworks. 

Maidenhead  Council  have  accepted  tho  tender  of  Callcndor's  Co. 
for  cable  at  .1'471. 

I'ndoiwood  Bros,  have  secured  the  contract  for  the  reconstruction 
of  the  Itawtenstall  tramways  for  electric  traction. 

London  Comity  Council  have  accepted  the  tender  of  Spagnolelti 
Limited,  at  £2, 212,  forswitcligcar  for  (ireenwich  generating  station. 

The  Postmaster  dcner.al's  Department,  Perth,  W.  Australia,  have 
accepted  the  tenders  of  Splatt,  Wall  &  Co.  for  dry  cells  and  of  Mills 
&  Co   for  four- way  and  si,\way  conduits. 

BUSINESS  NOTICES. 

Mr.  C.  II.  \\  ordingham  notifies  that  in  future  bis  address  will  be 
llt'ochgrove,  llldgoway-road,  Itedliill,  Surrey  (telephone  Hcdhill 
15;i),  where  all  communications  shoubl  bo  directed. 

The  Bergmann  HlectricitiitsWcrke,  of  Berlin,  has  decided  to  ndJ 
an  electric  traction  branch  to  the  company's  business,  and  an  agree- 
ment has  been  entered  into  with  the  Westinghouse  interest  by  which 
tho  WcKiinghouBe  patents,  Ac,  can  bo  utilised  by  the  Bergmann 
company. 

I'.dwd.doipel  and  .Mox.  Arr  Pyiiian,  eloclricnl  engineers  and  con- 
tractors, West  Iliu'llepool,  have  dissolved  partnership.  Debts  by 
Mr.  Goipel,  who  continues  as  (ieipcl  1%  Pyman. 

Tho  telephone  number  of  the  Sphere  Engineering  Works  of  Arc 
Lamps  (Ltd.)  is  'ItM  St.  Alb:tns. 
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Sales  by  Auction. — By  onler  of  the  trustee  (Mr.  A.  F.  Whinney) 
in  the  bankruptcy  of  W.  O.  Temple,  Messrs.  Fuller,  Horsey,  Sons  & 
Cassell  will  sell  by  auction,  in  lots,  at  the  Mart,  Tokenhouseyard, 
London,  K.C,  on  Tuesday,  July  '.is,  the  entire  contents  of  the  works, 
8  to  10,  Kentish  Town  road,  London,  N.W..  including  capstan  aud 
screw-cutting  lathes,  milling,  drilling  and  shaping  machines,  gas 
engine,  motor,  shafting,  pulleys,  loose  tools,  ollice  furniture,  ^c, 
also  the  stock,  stores  and  work  in  progress,  comprising  brass  rod 
and  tubing,  vacuum  machines,  general  store.',  scrap  metal,  &c. 
Catalogues  from  Mr.  A.  F.  'Whinney  (Messrs.  Whinney,  Smith  & 
Whinney,  C.A.),  H'2,  Old  .Tewrj-,  London,  E.G.,  and  of  the  .Auc- 
tioneers, lI.Billitcr-square,  London,  E.C.  See  also  an  advertisement. 

Messrs.  Fuller,  Horsey,  Sons  &  Cassell  (having  disposed  of  the 
property)  are  instructed  by  the  Marconi  Wireless  Telegraph  Co. 
(F.td.)  to  sell  by  auction  on  Thursday,  .Tuly  ;iO,  in  lots,  on  the  pre- 
mises, Tyssen-street,  Dalston  -Tnuetion,  London,  surplus  plant  and 
machinery,  including  capstan,  repetition  and  other  lathes,  Sigourney 
drilling  machines,  slotting  machine,  power  stamping  press,  screw 
presses,  emery  grinders,  nickel  plating  plant,  gas  engine,  dynamo, 
six  '220  volt  o.c.  motors  up  to  20  ii.p.,  4J  h.i'.  petrol  engine,  electric 
light  installation,  &c.  Catalogues  from  the  Auctioneers,  11, 
Billilersquare,  London,  E.C.     See  also  an  advertisement. 

PLant  for  Sale. — A  Macintosh  &  Seymour  tandem  compound 
engine  and  a  150  kw.  d.c.  B.T.H.  dynamo  coupled  direct  are  ofl'ered 
for  sale  by  the  Dabl  n  L  nited  Tramways  Co.  (1896)  (Ltd.)  Par- 
ticulars from  the  secretary,  9,  Upper  Sackville-street,  Dublin.  See 
an  advertisement. 

Messrs.  Drake  \-  Gorham,  47,  Spring  gardens,  Manchester,  ad- 
vertise for  sale  two  suction  gas  producers,  two  engines  and  dynamos 
(20  H.P.  and  2.5  H.P.),  switchboard,  &c.,  and  accumulator  for  200  volt 
circuit.  Can  be  seen  working  at  the  residence  of  the  Earl  of 
EUesmeje,  Worsley  Old  Hall,  near  Manchester. 

Two  350  H.P.  compound  Willans  engines  and  alternators,  a  West- 
garth  airpnmp,  and  a  single  ram  Cameron  pump  are  advertised  for 
sale. 

Patent  Development.— The  owners  of  patent  No.lO,'219  of  1900, 
relating  to  "Improvements  in  Electric  Energy  Meters,"  desire  to 
arrange  for  granting  licences  thereunder.  Particulars  from  Messrs. 
Lloyd,  Wise  &  Co.,  46,  Lincoln's  Inn  Fields,  London,  W.C. 

The  "  Journal." — Part  190  of  the  'Journal  of  the  Institu'ion  of 
Electrical  Engineers  "  is  now  ready,  price  53.  Particulars  of  con- 
tents are  given  in  an  ailvertisement. 

ThomiB  Parker  (Ltd.)--Dated  Wolverhampton,  July  14,  1908, 
the  following  circular  is  issued  :  — 

Dear  Sirs  :  Owino-  to  the  increasing  demand  for  Rees  Rotuibo  pump- 
ing and  other  machinery,  for  which  Thomas  Parker  (Ltd. )  holds  the 
sole  manufacturing  right  for  Great  Britain  and  Ireland,  the  present 
working  capital  of  the  company  ha.s  been  found  to  he  inadequate  for 
the  increa-sed  husiness.  Consequently  a  new  company  is  heing  formed 
entitled  the  Rees  Rotmbo  Jl/g.  Co.  (Ltd.),  which  w'ill  take  over  the 
whole  of  the  assets  and  liabihties  of  Thomas  Parker  (Ltd.),  and  carry 
on  the  business  as  a  going  concern. 

The  directors  of  Thomas  Parker  (Ltd. )  intended  originally  to  transfer 
the  business  under  the  powers  given  them  in  the  memorandum  and 
article.1  of  association  of  the  company,  and  at  a  meeting  of  share- 
holders in  April  this  .scheme  w.i.s  passed  unanimously.  Owiug,  how- 
ever, to  a  judgment  given  in  the  High  Court  innuediately  after  this 
meeting  the  directors  were  advised  that  it  woukl  be  neces.sary  to  pro- 
ceed by  a  voluntary  liijuidation  and  a  transfer  by  the  liquidator  under 
the  161st  section  of  the  Companies  Acts  of  1862. 

The  necessary  meeting.s  of  shareholders  have  now  been  held,  and  the 
scheme  has  been  pa.s.sed,  and  the  company  is  now  in  voluntary  liquida- 
tion for  the  purpose  of  carrying  out  the  scheme,  in  full  accordance 
with  the  advice  of  coun.sel.  In  the  meantime  the  business  will  go  on 
as  usual.— Thomas  Parker  (Lto.)     (F.  Walton,  Secretary). 

Fire — A  fire  occurred  at  Saracen-buildings,  Snow  hill,  London, 
E.C,  on  Tuesday.  We  are  informed  that  ihe  cause  of  the  fire  was 
the  accidental  ignition  by  a  blow  lamp  of  .'lome  methylated  spirit 
which  was  capsized  on  the  premises  of  the  A.C.  Electrical  Co.  The 
damage  on  this  company's  premises  amounts  to  between  £450  and 
i.'.500,  and  is  covered  by  insurance.  There  will  be  no  interference 
with  the  company's  business,  temporary  prnmisea  having  been 
secured  at  41,  Snow-iiill. 

CATALOGUES.  &c. 

Portable  Vollmcters.—Mcaara.  Elliott  Bros.,  Century  Works, 
Lewisham,  London,  S.E.,  are  now  in  a  position  to  supply  port- 
able indicating  and  recording  voltmeters  for  a  c.  and  d.e.  circuits 
that  comply  with  all  the  requirements  of  the  Board  of  Trade  and 
the  local  authorities  for  measuring  the  supply  voltage  on  consumers' 
premises  Messrs.  Elliott's  instruments  have  been  approved  for 
this  purpose. 

Coxcan  Hwilchgear  and  Switches. — Messrs.  Cowans  Limited, 
having  completely  reconstructed  their  works  at  Springlield-lane, 
Salford,  which  were  destroyed  by  fire  on  Jan.  21  last,  have  issued  a 


circular  stating  that  they  are  now  able  to  accept  orders  for  prompt 
delivery  of  manufactures  of  first  class  workmanship  and  finish.  The 
circular  contains  artistic  illustrations  consisting  of  views  of  part  of 
the  switch  shops  of  the  new  works  and  of  one  of  the  five  sets  of 
e.h.t  and  h.t.  switchgoar  supplied  to  the  Franco-British  Exhibition, 
winch  were  all  put  into  full  service  at  the  opening  of  the  Exhibition, 
notwithstanding  the  destruction  of  the  work  done  upon  them  at  the 
time  of  the  fire.  Inquiries  can  now  be  sent  to  the  works,  Spring- 
field lane,  Salford,  Manchester;  or  to  4,  <,tueen  Victoria-street, 
London,  E.C. 

BANKRUPTCIES,  LIQUIDATIONS,  &c. 

A  meeting  of  creditors  of  T.  Arthur  Evans,  electrical  and  mechani- 
cal engineer,  Heathfield-strect,  Swansea,  was  held  on  Thursday  last. 
Gross  liabilities  £2.699,  of  which  £1,69618  expected  to  rank,  .\ssets 
£68.  Failure  attributed  to  speculation  in  a  colliery  undertaking. 
O.K  acts. 

An  application  for  the  discharge  of  Paul  J.  Mallmann,  consulting 
engineer,  65  and  66,  Wool  Exchange,  London,  E.C,  will  be  heard 
on  July  ^)l  at  15ankruptcy-buildings,  London,  W.C. 

First  meetings  of  the  creditors  and  contributories  of  the  Kevan 
Electric  Co.  (Ltd.)  will  be  held  on  July  28  at  33,  Carey-street, 
London,  W.C. 


PATENT  RECORD. 


APPLICATIONS  FOR  PATENTS. 

Note.  —  The  imde^mentioned  Applicalion.i {except  those  nuirkedf)  "''C  not 
open  to  public  inspection  until  alter  acceptance  oj  Complete  Specificaliont 
Those  marked  f  are  open  jor  inspection  \'2  months  ajter  the  date  attached 
to  thetn,  if  they  have  not  been  p^iblished  2^reviou«l>/  in  Ihe  ordinary  conrse. 
Names  within  parentheses  are  those  of  commtinicators  of  inventions.  When 
Complete  Specification  accompanies  application,  an  asterisk  is  affixed. 

March  9,  1908. 
5,231  Veritys  Limited  &  Walker.     Arclamp.s. 
5,271  Butterworth.     Automatic  electric  fire  and  heat  alarm.  (Date 

applied  for,  23,10;07.)'t 
5,279  Ali-Cohen.   Insulatingimpregnatingand  protective  materi.als.* 
5,297  Bleeck.     Prim.iry  batteries.* 
5,506  Akon.     Alternating  current  motors.* 
5,311  Thompso.n.     (Gesellschaft    fiir   drahtloso  Telegraphie    m.h.H., 

Germany.)     Apparatus  for  producing  electrical  oscillations.* 

5.317  Cowper-Coles.     Electrolytically  etching  or  depositing  metals 

upon  metallic  surfaces.* 

5.318  Swan.  Incandescent  lamp  sockets.  (Date  applied  for,  15/3/07.)*t 
5,331  Field  &  Ferranti  Limited.    Reverse  current  or  reverse  power 

devices. 

March  10,  1938. 
5,342  C.\lleran.     Higli-]jressure  reversible  turbine. 
5,372  Beix.     Reflectors  for  lamps,  electric  and  the  like. 
5,380  (Stevens.     Insulators. 
6,387  Bloxam.     (Siemens  &  Halske  A. -G.,  Germany.)     Incandescent 

lamps.'* 
5,390  Strible.     Lightning  arresters.* 

5.415  B.T.H.  Co.     (G.E.  Co.,  U.S.)     Incandescing  or  heating  bodies 

of  zirconium  for  incande.scent  lamps,  heaters,  &c. 

5.416  B.T.-H.  Co.      ((J.E.   Co.,  U.S.)     Filaments  for  incandescent 

lamps.  , 

5,422  Coleman.     Holders  for  shades  or  globes  of  electric  fittings, 
5,425  Cloudslev.     Telephony. 

March  11,  1908. 
5,410  CuAKi.     Portable  motor-generators  and  their  ai)plication   for 

charging  cells  and  other  [)urposes. 
5,444  Varela.     Eleclro-automatic  sounding  apparatus.* 
5,457  Wandkim.     Brakes  for  tramway  cars. 

5.466  Westwoim).     Safety  trolley  bead. 

5.467  Mi<KER.*!iE  &  M'Calu'm.  Guaril.s  for  tramway  carsand  the  like. 
5,489  SvKDs,  SvKRs,   jun.,  &  Cooke.     Electrical  control  of  railway 

tratKc* 
5,497  Reuthe  it  A.mai.i;a.matei>  Radio-Tkleoraph  Co.     Radio-tele- 
graphy.   (Date  applied  for,  18,6  07.)'t 
5,502  Goodwin  &  BrR(iESS.     (Jeneration  of  ozone. 
5,510  B.T.H.  Co.    (G.E.  Co.,  U.S.)    Braking  systems  using  electric 

motors  as  generators. 

March  12,  1908. 
5,529  Fox.      Mechanism   for  operating   the  controllers  on   electric 

cranes. 
5,519  Cooper.     Apparatus  for  controlling  electric  circuits. 
5,560  Stearn  &  Toi'HAM.     Incande.scent  lamps. 
5,569  Hinslet  F'w.eitrhal  Pottery  Co.  &  Linkm.      Securing  metal 

contact  blocks  or  terminals  to  the  bases  of  wall  plugs,  ceiling 

roses,  &c. 
5,590  Herd&  Esplen.     Apparatus  for  reffistering  telephonic  calls. 
5,596  Kent,  Lai'Ell  &  Silica  Svnd.     Mercury  or  metallic  vapour 

electric  lamps. 

5.610  Ali,i;emeineKlektricitats  Ges.     Incandescent  lamps.     (Dato 

apulied  for,  14  3/07.)'t 

5.611  B.Ti-H.  Co.     (<i.E.  Co.,  U.S.)     Electric  motor  controllers. 
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ilarch  13,  1903. 
5,628  AIyers  &  Gedgb.     Control  and  transmission  of  electric  energy. 
5,63?  Ha:iipsos  &  CnErKOf;RAM  (1908).  ])evices  for  mechanically  and 

electrically  actuating  counter.*. 
5,610  JIavuu  &  CoiLSOx  &  J1a\or.  Electric  motor-driven  ajiparatus. 
5,655  Pii'KS.     Electricity  meters. 

5.679  B.'L-H.  Co.     (G.E.  Co.,  U.S.)    Alternating  current  compensa- 

tors or  transforming  devices.* 

5.680  B.T.-H.  Co.     (G.E.  Co.,  U.S.)    Reduction  of  metal  compounds 

and  apparatus  therefor. 

5,685  CiiKisTiAX.      Current-collecting  devices  for  electric   railway 
vehicles. 

5,691  ScHUERrn  &  Himmei,.     Dynamo-electric  machines  for  the  pro- 
duction of  continuous  and  alternating  currents.* 
March  14,  1908. 

5,708  Showell  &  Harris.     Adjustablj-  carrying  shades  for  electric 
and  gas  lamps. 

5,719  S<  OTT.     Swing  out  electric  lamp  carriers. 

5,728  Fairbcrn-Hart.     (Electrelle  Co.,  U.S.)    Apparatus  for  play- 
ing musical  instruments.* 

5,748  GovER,  ZoEPHEi.  &BARHAM      Electnc  lamp  Connections. 

5.781  Partridoe  &  Dawson.     Electrical  conductors. 

5,783  Howell.     Incandescent  lamps.     (Date  applied  for,  16/3/07. )*t 
March  16,  1908. 

5,829  Jo.NES.    Arc  lamps. 

5,856  Gin.     Electric  process  of  singeing  textile  fabrics.     (Date  ap 
plied  for,  14  3  07.)*t 

5.859  Taylor.     Alternating  electric  current  relays.     (Date  applied 

for,  18/4;07.)'' 

5.860  Annacker.     Electric  transformer  switches. 

5,879  Gerhardt.    Automatic  switch.     (Date  applied  for,  18/3/G7.)''t 
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SPECIFICATIONS   PUBLISHED. 

1907    Sl'ECIFILATIUXS. 

ToRDA  &  ToRDA.     Distribution  of  currents  in  the  three  and  more 

wire  systems. 
Pkan.stiehl.     Sectional  induction  coils. 

Mackenzie.     (Lorenz.)     Telephone  alarm  with  attuned  call. 
Kjellberg.     Electric  welding  or  soldering. 
Allgejieine     Elektbicitats     Ges.     Switch     mechanism     for 

electric  vehicles.     (Date  applied  for.  2(1/7/06.) 
Siemens  Bros.  Dynamo  Works  &  Holmes.     Arc  lamps  chiefly 

for  search-light  jirojectors. 
GiDGEON.     .Switch  or  commutator  for  railway  signalling. 
Siemens  &  Hai.ske  A.-G.     Signalling  telegraphs.     (Date  applied 

for.  17/12/0(1.) 
Siemens    Bros.    &    Co.    (Siemens   &   Halske   A.-fi.).     Electrical 

locking  a]>paratus  for  railway  signalling. 
Heitmann    &    VoiNG.     Wedges   for   closing   the   core   slots   of 

dynamo. electric  machines.     (Date  applied  for.  18/10/0(1.) 
.Siemens  Bros.  Dynamo  Works.    (.Sicnu-ns  SrhuckcrlwerkcGes.) 

Control  of  electric  vehicles  and  other  apparalns. 
KLEKTKi/.n'ATS    .A.-G.     voRM.     .Sell  I'CK  ICKT    &     Co.     Maximum 

demand   indicatftrs  for  cit'ctrii-  sujiplv   nictrrs.      (|);itc  ;ipplied 

for.  3/111/00.) 
CoNKAh.      Armature    windings    for    dynamo-electric    nKii-hincs. 

(Dale  applied  for,  3/11/00.) 
Ferv.     Electrically-controlled    pendulums.     (Date    iipplicd    for, 

1/3/07.) 
.SiE.MKNs-SniriKEHTW  kkke    (!es.     Commutators    for    ilyiiarnn 

electric  machinery.      (Date  applied  fur.  12/11/00.) 
Richardson.     Condurtors. 
DroASZ.     Kaldor.    &     Szexhe.     .Method    and    apparatus    for 

telephonic  lommunication  between  railway  trains  and  stations. 
Arcioni.  .Uternating  current  wattmeters  of  the  thermal  type. 
Allgemeine   Elektbicitats   Ges.     Rotary    pumps   and   com- 

pre.Ksor.H.     (Date  applied  for,  16/11/00.) 
1908  Specifications. 
Ai'BEBT   &    AiBERT.       Elcctric  apparatus  for  igniting  and  ex- 
tinguishing lamps. 
Fleming.     Apiiaratus  for  wireless  telegraphy. 
Ai.i.gemeine  Ki.ektricitats  (iRs.     Control  of  electric  motors 

for  driving  rolling  mills.     (Date  applied  for,  21/5/06.) 
R(  ipTi'.     Circuit  breakers. 
Maic  MB.     Inductive  telegraphy  and  telephony.     (Date  applied 

for,  30  5  06.) 
n.T.H.Co.    (G.E.  Co.,  U.S.)     Insulators. 

B.T.-Il.  Co.     (G.E.  Co.,  U.S.)     Electri.'  reactiuiceH and  the  like. 
H.T..H.  Co.     (U.K.  Vii.,  U.S.)     Dyiianioeleetrie  macliinrs. 
NoEiaiEliATM.     Dvnaino-cloetric  machines.     (I)ato  applied  for, 

30/6,06 ) 
('osiiAii.     Voltage  regulation  for  electric  di.stribution       (Dati' 

applied  for.  9/7,06.) 
lioLMi^ftsT.     Folding  eleelrie  light  bath  cabinet. 
Dalkv  fi    Dai.kv.     Automntieally  ii|ii'ra(ed   xljition  imlicators 

for  electric  railways. 
PoWLl*  &  MooiiK.     Double  MOiuiilorn  for  telegraphic  pur|M)ses. 
Wakwiik    Maciiinkkv  Co.     (d  E.  Co.,  U.S.)      Kiickot   wheel." 

for  turbines 
Ti'KiiAVNK.     Electrical  syHtcmfl  of  distribulion.    (Dale  applied 

for,  25/7/06 ) 
Mavo  ft  Hoi'iJsiiAN.     Startora  for  motorH,    (Unto  niiiilieU  fur, 

Xl/2/07.) 


16,710  Brice.     Peebles     &     Co.     &     L\     Coin.      Dynamo-electric 

machines. 
17,539  GiLsTUAi'.  Elevated  electric  railways.  (Date  applied  for,  31/7/06.) 
17,690  .Stoxe.     Space  telegraphy.     (Date  applied  for,  3  8  06.) 
17,695  Stoxe.     Space  telegraphy.     (Date  applied  for,  3  8C6.) 
17,769  Morris.     Lightui  ng  conductors. 
17,832  Saw  YER.     Trolley  wheels  for  electric  traction. 
18,242  ScHOPPE.     Electric  tire-alarm  sv.stem. 


COMPANIES'  MEETINGS  AND  REPORTS. 

Electrical  Power  Storage  Co.  (Lt(i.) 

The  nineteenth  ordinary  general  meeting  was  held  yesterday,  Mr. 
Fredk.  Green  in  the  chair. 

The  SECRETARY  (Mr.  Malcolm  Leggett)  having  read  the  notice 
calling  the  meeting,  and  the  auditors'  certificate,  as  appended  to  the 
balance-sheet. 

The  CHAIRMAN  said  :  (.entlemen,  I  regret  to  have  to  inform  you 
that  our  Chairman,  Sir  Irving  Courteiiay,  is  unwell.  We  hope,  as 
we  lielieve,  that  it  is  nothing  serious.  We  think  that  he  has 
possibly  been  working  a  little  too  hard,  and  certainly  he  has  been 
giving  a  good  deal  of  time  to  the  affairs  of  this  Company.  He  has 
asked  me  to  make  the  following  statement : — The  balance-sheet  shows, 
after  payment  of  debenture  interest,  a  net  profit  of  £4,074.  3s.  7d., which, 
with  .£786.  lis.  2d.  brought  forward,  makes  £4,860. 14s.  9d.  The  direc- 
tors recommend  a  dividend  of  5  jjer  cent.,  lea\  ing  £369.  6s.  9d.  to  be 
carried  forward.  We  have  spent  on  maint  enance,  renewals  and  repair 
of  plant  and  buildings  £3,046.  9s.  6d.,  and  have  added  new  plant  to  the 
value  of  £3,836.  18s.  lOd.  This  is  largely  represented  by  gas  engines 
and  suction  gas  plant,  the  use  of  which  we  have  only  had  for  a  few 
months,  but  we  anticipate  considerable  reductions  in  cost  will  follow. 
We  have  not  thought  it  necessary  to  further  reduce  the  amount  stand- 
ing under  the  heading  patents,  goodwill,  &c.,  as  this  item  has  been 
liberally  dealt  with  in  that  direction  during  the  last  few  years.  The 
new  debentures  issued  amount  to  only  £10,000.  Vou  will  remember 
that  the  old  debentures  (£28,400)  were"  paid  oft  in  .lune,  1907. 

The  business  during  the  year  has,  unfortunately,  shown  a  consider- 
able falling  oft'  when  compared  with  that  of  the  previous  12  months,  and 
it  is  noticeable  that  this  change  has  all  occurred  since  November  last, 
when  the  money  panic  took  place.  Up  to  that  date  we  were  ahead  of 
the  previous  year  in  output,  and  it  really  seems  as  if  the  stagnation  in 
business  might  be  directly  traced  to  this  cause;  but  the  most  disturb- 
ing element  is  the  absence  generally  throughout  the  ;,'ear  of  large  con- 
tracts, which  are  considerably  less  in  numbers  and  far  less  in  moneUiry 
value  than  those  of  former  years.  This  is  not  in  any  way  ilue  to  our 
having  received  a  less  proportion  of  the  work,  but  simply  owing  to  the 
fact  that  there  has  not  been  the  work  in  the  market  for  anyone  to 
obtain.  This  scarcity  of  orders  has  brought  .about  a  keenness  of  com- 
petition amongst  the  linns  competing  which  can  only  be  described  as 
suicidal,  and  it  is  from  this  cause  that  wo  have  not  only  had  to  face  a 
diminution  in  business,  but,  although  we  have  heen  |>aying  more  for 
lead  than  we  have  ever  paid  during  the  company's  existence,  the 
prices  that  we  have  been  obtaining  li.ive  not  been  on  the  whole  as  good 
as  those  of  the  preceding  period.  During  the  last  few  weeks,  how- 
ever, there  has  been  a  slight  revi\al.  .Among  the  largest  flatteries 
supplied  are  those  for  the  following  Corporations:  Newport,  Mon. ; 
Arliroatb.  Birminglii»m  (three  batteries),  Cambuslang,  Aberdeen, 
Holyhead,  Marylebone. 

Our  chief  engineer,  Mr.  Butler,  and  the  Company's  stalT.ire  giving 
considerable  attention  to  batteries  for  use  in  self-])ropcllcd  vehicles, 
and  while  we  are  keeping  thecpiestion  of  electric  'bus  propulsion  well 
before  us,  we  do  not  intend  to  enter  into  this  business  until  we  see  our 
way  to  do  so  on  commercial  and  remunerative  term*.  With  these 
remarks  1  move  the  adoption  of  the  report  and  accounts,  and  I  In- 
payment of  the  dividend  therein  recommended. 

.Sir  .I.AMES  PENDER,  Bart.,  seconded  the  resolution,  which  «  .- 
carried  uiuuiimously. 

The  retiring  director  iSir  James  Pender^,  and  the  retiring  auditors 
were  then  reelected,  and  the  proceedings  terminated. 

Chili  Telephone  Co.  (Ltd.) 

Tlie  nineteenth  ordiiiaiy  gciu'ial  meeting  was  held  yesterday,  undeo 
till-  presidency  of  Mi .  ( ii;oHi;E  Ki  ITii. 

Tbc  SKCIt'KTAin   [\\v.  Ed.nund    I'etley)  having  read   the  notio 
calling  (he  m*'cting  and  (be  aiiditiu's'  eerlilicate. 

The  CHAIKM.AN  .said:  (ientlemen,  business  in  Chili  h:is  been  very 
active  during  the  year  under  review,  and  we  have  now  a  favourabi 
report  and  st.:ilemenl  of  ai'counts  to  present.  The  result  of  llieyeni'«4 
business,  1  think,  is  very  satisfactory  considering  the  acute  tinancial ' 
crisis  and  the  lalxpur  (roubles  through  «liich  the  country  has  been 
passing  during  the  past  year.  In  general  our  business  has  ptospcred 
even  at  a  greater  rale  than  it  has  been  doing  in  the  |«ist,  and  is  noW^ 
l.irger  than  it  was  before  the  cart  lupiakc  disaster  of  1906  The  currency 
revenue  shows  a  very  satisfactory  increase,  but  its  gold  value  falls  con- 
siderably short  of  doing  proportional  t^i  the  iiu-reasc  of  business,  in 
coiiHCcpienco  of  its  collection  being  made  llnimghout  (lie  yiai  in  a 
depreciating  currency.  The  Chilian  paper  ilollai  lell  from  12 /d.  to 
8;d  iluring  I  he  year.  The  expend  it  uri'  has  also  incrcaseil  and  works  ou(i 
at  abiiut  50  per  cent,  of  the  revenue,  or  at  about  the  same  ratio  as  it 
di<l  before  the  set  back  eauseil  by  thecal  thipiaku.  This  shows  that  I hO 
business  has  practically  resumed  its  normal  working  ciiiilitioiis.  Tho, 
not  income  from  Cliili,  when  converted  into  sterling,  comes  out  Il6> 
£33,883,  showing  an  increase  for  tho  yo;u-  of  £3,469.     Interest  and 
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transfer  fees  give  £748,  and  tlio  total  income  amounts  to  £34,631. 
After  (leilurting  the  London  exf>eiises,  <lelienture  interest  and  income 
tax.  and  adding  £2.727  brought  forward  from  last  year's  account, 
there  is  an  availalile  lial.ince  of  £33.817,  out  of  «  hich  an  interini  divi- 
dend of  £6,600  was  paid  in  .lanuary  and  £15,440  has  been  carried  to 
reserve.  The  directors  now  recommend  (he  pavmontof  a  final  dividend 
of  £11.0C0.  making  8  percent,  for  the  year  (tiix  free)  leaving  £2,777  to 
l»e  carrie<l  forward.  Our  reserve  now  stands  at  £113.000.  nn  increase  for 
the  year  of  £10,000.  Capital  expenditure  shows  an  increa.se  of  £1,604. 
Our  investments  still  show  at  present  market  prices  a  depreciation  of 
»bont  £700.  The  company's  property  is  being  improved  and  extended. 
Amongst  other  extensions  a  double  line  of  copper  has  ju.st  been  com- 
pleted to  the  south,  joining  up  Santiago  with  the  Taica  district,  and 
several  new  otliccs  have  Iteen  opened.  Altogether  817  miles  of  new 
wire  have  been  equipped  and  added  during  the  year  to  the  total 
mileage.  A  commencement  has  also  l)een  made  to  replace  the  Santiago 
overhead  lines  in  the  central  portion  of  the  city  by  underground 
cables.     I  now  move  the  adoption  of  the  report  and  accounts. 

Mr.  FR.AXK  JONE.S  seconded  the  motion,  w  hich  was  carried  unani- 
mously, as  were  resolutions  approving  the  tinal  dividend  of  5s  per 
share,  re-electing  the  retiring  director  (the  Hon.  H.  T.  Allsopp)  and 
the  retiring  auditors,  and  a  hearty  vote  of  thanks  to  the  chairman  and 
diiectors. 


BOMBAY  ELECTRIC  SUPPLY  &  TRAMWAYS  CO.  (LTD.)— The  directors' 
re|H)rt  for  tlie  yeai  ended  Dec.  31  last  states  that  the  total  revenue 
amounted  to  £127,920.  Deducting  all  expenses,  there  remains  £29,338, 
and  £1,364  brought  forward,  making  £30,701.  AUowino;  for  the  pre- 
ference dividend  paid  to  -Aug.  15  List  (£16,757)  and  for  tLe  preference 
dividend  accrued  to  Dec.  31  last  (£11,007)  there  remains  to  be  carried 
forward  i;2,937. 

Tramway  I  ratlicreceipts  from  horse  and  electric  traction  were  £  105,503, 
compared  with  £101,031  in  1906,  when  the  system  was  worked  entirely 
b.\  horses.  Working  exjxinses  in  Bombay  were  £61,112,  compared  with 
£56,955  for  the  previous  year.  The  work  of  reconstructing  the  tram- 
ways to  electric  traction  has,  of  course,  seriously  interferetl  with  and 
disorganised  the  company's  tratlic,  but  the  results  so  far  confirm  the 
expectation  that  a  substantial  increase  in  the  profits  may  be  looked  for 
now  that  the  electrification  of  the  entire  system  has  been  completed. 
The  first  portion  of  the  reconstructed  tramways  m  as  opened  for  tratficliy 
electric  traction  in  May.  1907.  At  Dec.  31  last  1332  route  miles  were 
being  worked  by  electric  traction,  including  269  miles  of  the  authorised 
extensions.  From  May  18  last  the  entire  system  (20 '69  route  miles) 
has  been  worked  electrically. 

From  electricity  supply  the  gross  receipts  for  theyear  were  £21,566, 
comj'ared  with  £8,436  for  the  previous  year.  Working  expenses  were 
£19.347,  compared  with  £10,076.  The  credit  balance  of  £2,021  com- 
|iares  with  a  debit  balance  of  £1,640  for  the  previous  year.  On  .Jan.  I 
there  were  £88  (against  330'  consumers  connected  with  84,648  (58,849) 
equivalent  8  c.p.  lamps,  3,560  i2,110l  punkahs  and  377  (219i  B.n  p.  of 
motors.  By  April  1  last  the  figures  had  further  increased  to  641  con- 
sumers. 100,000  8  c.p.  lamps,  4,000  punkahs  and  474  B.  H.i-.  connected! 
'ihe  units  sold  in  1907  (exclusive  of  tramways  supply)  were  1,233,671, 
aeainst  631,731.  Capital  expenditure  during  the  year  amounted  to 
£354,659.  making  the  total  £1,547,061.  The  company  has  joined  the 
British  Electrical  Federation. 

CITY  &  SOUTH  LONDON  RAIL'WAY  CO.— It  is  stated  that  the  accounts 
for  the  half-year  to  .June  30  show  a  balance,  after  providing  for  deben- 
ture stock  interest,  p.ayment  of  the  dividend  on  the  5  per  cent,  pre- 
ference stocks,  1891,  1896  1901  and  1905,  and  transfer  to  renewal  funrl 
of  £1,500,  surticient  to  allow  the  payment  of  a  dividend  on  the  con- 
solidated orrlin.iry  stock  .at  the  rate  of  l.J  per  cent,  per  annum,  carrying 
forward  £1,868.  The  dividend  for  the  corresponding  period  last  year 
Mas  at  the  rate  of  2.J  per  cent.,  carrying  forward  £1,85'7. 

CONSOLIDATED  ELECTRICAL  CO  (LTD.)— At  the  meeting  on  Monday 
Mr.  H.  Allfii,  wljo  ] .resided,  reviewed  the  company's  position,  and 
referred  to  the  sale  uf  the  company's  Coventry  and  Canonbury  (Lon- 
don) busiriesses.  As  to  the  latter,  he  said  the  Consolidated  Supply 
('o,,  to  which  the  Canonbury  Works  and  business  were  handed  ov(!r 
a  few  years  ago,  had,  after  i  plucky  struggle  on  the  part  of  the 
managing  director,  at  length  gone  under.  The  Supply  Vo.  was  unable 
to  continue  the  struggle  without  further  a.ssistance  on  the  company's 
part,  and  that  assistance  the  board  did  not  feel  justified  in  giving  in 
view  of  the  pledges  they  had  rejjeatcdly  given  the  shareholders.  The 
.-ame  applied  to  the  Private  Wire  Co.  "The  board.would  not,  however, 
have  been  justified  in  lightly  abandoning  two  concerns  in  which  the 
company  inherited  such  a  relatively  large  stake  without  first  giving 
them  a  fair  chance.  But  they  had  been  tried  and  found  wanting,  anrl 
the  company  had  done  with  them.  He  thought  the  shareholdeis 
would  not  be  sorry  to  feel  that  they  had  shaken  off  the  Canonbury 
incubus  at  last.  What  they  would  save  from  the  w  recka<^e  it  was  too 
I- irly  yet  to  say.  If  any  shareholder  knew  of  a  buyer  or  of  a  tenant  for  the 
works  they  would  be  pleased  to  hear  from  him.  The  I'rivate  Wire  Co. 
had  never  loomed  very  large  in  their  accounts,  and  was  a  source  of 
much  less  worry.  It  was  impossible  for  small  and  impecunious  con- 
cerns to  com[>ete  successfully  with  pow^erful  competitors  like  the 
-N'ational  Telephone  Co.  ami  the  Post  Olfice.  Three  or  four  years  .ago 
the  disapi^e.arance  of  the  Canonbury  and  Private  Wire  businesses 
would  have  caused  them  grave  concern,  but  they  were  now  able  to 
face  the  loss  of  them  with  comparative  eijuanimity. 

On  the  other  side  of  the  picture  the  Anglo-Portuguese  Telephone 
Co.,  which  was  their  mainstay,  continued  its  career  of  increasing  pros- 
]»erity.  Even  in  the  face  of  the  somewhat  trying  times  through  which 
Portugal  was  now  passing,  that  company  felt  justified  in  increasing 
its  dividend  from  7\  to  8  per  cent.     The  directors  recommended  pay- 


ment of  a  dividend  of  3]   per  cent,  on  the  ordinary  shares  (the  siiiio 
dividend  as  last  yeari,  and  the  report  was  adopted. 

DIRECT  UNITED  STATES  CABLE  CO.  (LTD.  —The  directors  have 
resolved  to  reconunend  a  final  diviilcnd  of  4s.  per  share,  together  with 
a  bonus  of  Is.  per  share  (both  tax  free),  and  payable  on  and  after  Slst 
inst.  making,  with  the  three  interim  dividends  already  paid,  a  total 
distribution  of  4,  per  cent,  fur  the  year  ended  .lune  30  last.  After 
placing  £5,000  to  reserve  about  £2,812  is  carried  forward.  The  transfer 
books  will  be  clo.st'd  fri)ni  -Inly  16  to  28  inclusive. 

ELECTRIC  CONSTRUCTION  CO.  (LTD.) -The  annual  report  of  the 
directors  states  that  the  amount  of  work  in  progress  is  considerably 
greater  than  at  this  time  last  year,  including  large  power  installations 
for  India  and  the  Midlands,  in  addition  to  machines  of  all  sizes  for 
home  and  abroad.  The  industry,  however,  is  still  sutlering  severely 
from  over  production,  and  a  small  margin  of  profit  nidy  is  olitainable. 
The  net  profit  for  the  year  (after  paying  £10,250  for  debenture  interest, 
and  crediting  £5,000  as  formerly  to\lepreciati(]n)  is  £5,932.  6s.  9d. 
£208.  13s.  4d.  was  brought  forward,  nuiking  £6,141.  Os.  Id.,  of  which 
the  directors  recommend  £4,394.  12s.  be  appropriated  in  ])ayment  of 
the  preference  dividend  for  the  year  ended  May  31,  1907,  and  carrying 
forward  £1,746.  8s.  Id.  In  view  of  the  volume  and  character  of  the 
work  in  progress,  the  directors  hope  to  declare  about  the  end  of 
December  a  dividend  on  the  preference  shares  for  the  year  ended 
May  31  last. 

FELTEN  &  GUILLEAUME-LAHMEYERWERKE  A.G.  (MULHEIM-ON 
RHINE)  — The  receipts  for  theyear  ended  December  last  were  £772,237 
(against  £750,141  in  ]irevious  year)  and  the  net  profit  £308,204 
(£338,000).  A  dividend  of  10  per  cent,  (against  11  per  cent.)  has  been 
declared,  and  £21,760  (£21,077)  carried  forward. 

LANCASHIRE  POWER  CONSTRUCTION  CO.  (LTD.)— At  the  meeting  on 
Tuesd,ay  Mr.  T.  O.  Callender,  who  presided,  said  there  had  been 
great  delay  in  getting  the  company  to  work.  When  they  had  erected 
their  station  and  had  laid  their  mains  they  met  with  opposition  from 
the  local  authorities  which  it  had  taken  about  two  years  to  overcome. 
They  had  now  agreements  to  supply  in  bulk  to  three  authorities  and 
12  others  had  transferred  their  provisional  orders  to  the  company. 
The  boom  in  trade  which  Lancashire  had  experienced  had  also  been 
against  them,  for  mill  owners  would  not  temporarily  reduce  their  pro- 
ductive capacity  by  changing  over  to  electric  power.  The  present 
receipts  of  the  company  were  suHicient  to  pay  station  expenses,  ard 
with  an  increase  in  the  number  of  customers  substantial  profits  cou'd 
be  earned.  The  report  was  adopted,  and  at  a  subsequent  extra- 
ordinary general  meeting  Mr.  H.  F.  Parshall  was  appointed  chairman 
of  the  company,  and  provision  for  raising  fresh  capital,  set  out  in  the 
directors'  report  recently  issued,  was  approved. 

NATIONAL  TELEPHONE  CO.  (LTD.)— The  report  of  the  directors  for 
the  half-yeor  ended  .June  30  states  that  the  income  accrued  in  respect 
of  the  business  of  the  half-year  amounted  to  £1,452,825.  19s.  2d.,  com- 
pared with  £1,315,058.  Ps.  5d.  for  the  corresponding  period  of  1907,  an 
increase  of  £137,787.  9s.  9d.  Working  expenses  were  £832,638.  6s.  9d., 
compared  with  £749,760.  5s.  4d  ,  increase  £82,878.  Is.  5d.  The  net 
result  (after  deducting  the  Post  Office  royalties  amounting  to 
£139,546.  lis.  6d.i  was  a  profit  balanceof  £480,641.  Os.  lid.,  compared 
with  £439,979.  13s.  9d.  for  the  corresponding  period  of  1907,  an  in- 
crease of  £40,661.  7s.  2d.  Rentals  carried  forward  for  unexpired 
terms  of  running  contracts  amount  to  £1,514,591.  8<.  lid  ,  compared 
with  £1,210,117.  Os.  6d.,  an  inc'-ease  of  £101,474.  8s.  5d.  Out  of  the 
available  balance  (£369,426.  19s.  lOd.)  the  board  recommend  payment 
for  the  half-year  of  a  dividend  at  the  rate  of  6  per  cent,  per  annum  on 
the  first  and  second  preference  shares,  5  jier  cent,  per  annum  on  the 
third  preference  shares,  6  per  cent.  ])er  annum  on  the  preferred  stock, 
and  6  percent,  per  annum  on  the  deferred  stork  (less  tax  in  all  cases). 
£140,OUO  is  to  be  transferred  to  reserve  and  £10,676.  19s  lOd.  cirried 
forward.  £496,585.  14s.  9d.  has  been  expended  on  capital  account 
during  the  half-year  in  the  erection  of  16,761  additional  exchange  and 
private  stations,  and  in  the  construction  of  underground  works. 

ROYCE  LIMITED.  —The  accounts  for  the  year  ended  March  31  show  a 
trading  profit  of  £5,726.  After  providing  for  debenture  interest,  ex- 
tinguishing a  debit  b.alance  of  £1,873  anil  applying £2,622  to  make  up 
the  arrearsonthedebenture  sinking  fund,  £163  remains  to  carry  forwanl. 
UNITED  RIVER  PLATE  TELEPHONE  CO.  (LTD.)— The  directors'  report 
for  the  year  ended  March  31  last  states  that  the  gro.ss  receipts  in 
sterlingin  the  River  Plate  were£250,750. 7s. 2d., against  £216,204.  4s. 4d. 
for  last  year.  Deducting  exi)enses  in  Argentina  and  London,  deben- 
ture interest,  preference  dividend  and  interim  ordinary  dividend, 
and  adding  interest  on  investments,  &c.,  there  was  a  profit  of 
£77,739.  10s.  8d.,  addetl  to  £4,070.  Os.  Id.  brought  forward,  making 
£81,809.  10.>.  9d.  The  introduction  of  the  common  battery  .system  has 
necessitated  the  reulacement  of  part  of  the  overhead  by  underground 
plant,  and  also  other  changes.  The  cost  of  this  work  will  be  carried  to 
a  special  replacement  account  as  the  work  proceeds  and  be  gradually 
written  off.  After  applying  £25,000  to  reduction  of  this  special  re- 
placement account  and  meeting  cost  of  paying  oti  old  debenture  stock 
and  the  issue  of  new,  the  directors  recommend  a  final  dividend  of 
5  percent,  on  the  ordinary  shares,  making  8  per  cent,  for  the  year  (tax 
free).  £4,904.  3s.  4d.  is  carried  forward.  The  new  issue  of  ordinary 
shares  has  been  completed,  and  the  whole  amount  subscribed. 

YORKSHIRE  ELECTRIC  POWER  CO.  —A  special  meeting  of  the  share- 
holders was  held  at  Leeds  on  Thursday  last.  The  chairman  (Mr.  A.  0. 
Lupton)  said  that  to  meet  arrangements  made  with  customers  in  Brig- 
house  the  company  now  required  £45,0CO,  and  the  directors  had  come 
to  the  conclusion  that  the  most  ailvantageous  method  of  raising  money 
was  on  a  second  mortgage  of  the  undertaking  ranking  directly  after  a 
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Slim  of  £4,000  owing  to  the  bank.  The  directors  askerl  the  s>hare- 
liolders  to  provide  the  mone_\ ,  to  be  repayable  at  tlie  end  of  live  years 
if  desired  by  the  lender,  with  the  ojjtion  to  the  company  of  repaying 
it  any  time" after  two  years,  with  six  months'  notice  ;  repayment  to 
he  made  at  the  rate  of  ,t"105  per  £100  subscribed,  .and  interest,  ))ayable 
half-yearly,  at  the  rate  of  6  |)er  cent,  per  annum.  A  motion  to  the 
effect  set  out  was  carried  unanimous!}'. 


NEW  COMPANIES,  STATUTORY  RETURNS,  MORI 
GAGES  AND  CHARGES. 


NEW  COMPANIES. 

MALTA  TRAMWAVS  (LTD.)  (98,766.)— Reg.  July  9,  capital  of 
£140,000  in  £1  shares,  to  acquire  the  tramway  undertaking  and  pas- 
senger lift  carried  on  in  Malta  by  Macartney  McElroy  &  Co.  (Ltd.),  to 
construct  and  ecjuip  tramways,  railways,  lifts,  waterways  and  other 
means  of  communication  and  transit  in  Malta  or  elsewhere,  and  to 
carry  on  the  business  of  carriers  of  passengers  and  good?,  railway, 
tramwaj'  and  lift  proprietors,  generators,  accumulators  and  distributors 
of  electricit}',  &c.  Minimum  cash  subscription  lOO  shares.  First 
directors,  J.  F.  Macartney,  J.  A.  McElroy  and  F.  H.  Carter.  Keg. 
otHce,  C'axton  Hou^c,  Westminster,  S.W. 

MALLINSON  BROS.  (1903.)  (LTD)  (93,793.) -Reg.  July  11,  capita 
£500  in  £1  shares,  to  carrv  on  the  business  of  mechanical  and  elec 
trical  engineers  and  manufacturers  of  dynamos,  motors,  carriages 
vehicles  and  engines,  and  to  acquire  the  business  of  Mallinson  Bros., 
carried  on  at  Mytholm  Foundry,  Hipperholme,  Yorks.  First  directors, 
J.  and  W.  Mallinson. 

NORFOLK  ELECTRICAL  CO.  (LTD.)  (98,700.)— Reg.  July  6,  capital 
£2,0C0  in  £1  shares,  to  acquire  the  business  carried  on  in  Birming- 
ham as  the  Norfolk  Electrical  Co.,  and  to  carry  on  the  business  of 
dealers  in  electrical  goods  and  appliances  connected  with  the  applica- 
tion of  electricity  for  lighting,  heating,  motive  power  or  otherwise,  cS:c. 
Private  company.  First  directors,  G.  W.  Holt  and  J.  A.  Dale,  one 
share  each.     Reg.  ottir-e,  Norfolk  House,  Cannon-street,  Birmingham. 

PREMIER  ELECTRIC  CONTROL  (LTD.)  (98,772.)— Reg.  July  9,  capita^ 
£7,000  in  £1  shares,  to  acquire  the  business  carried  0[i  at  11,  Red  Lion- 
street,  Clerkenwell,  E.C. ,  as  E.  P.  AUanitfc  Co.,  to  adopt  an  agreement 
with  L.  I.  Robinson  .and  A.  E.  Ralph,  and  to  carry  on  the  business  of 
manufacturers  of  electrical  controlling  gear  and  motor  starters  and  re- 
gulators, electrical  engineers  and  contractors,  electricians,  &c.  Private 
company.  First  directors,  L.  I.  Robinson  and  A.  E.  Ralph.  Reg. 
office,  li,  Red  Lion-street,  Clerkenwell,  E.C. 

RAILLESS  ELECTRIC  TRACTION  CO.  (LTD.)  (93,728)— Reg.  on  July  7, 
capital  £5,000  in  4,750  shares  of  £1  each,  and  5,000  shares  of  Is.  each, 
to  adopt  agreement  « ith  M.  Schieraann  and  F.  Member,  and  to  carry 
on  the  business  of  engineers,  electricians,  suppliers  of  electricity  for 
lii'ht,  lieat,  motive  power  or  otherwise,  nianufactiirers  of  and  dealers 
in^  electrical  apparatus,  &c.  First  directors,  T.  G.  Cribble,  IL  O. 
Foster,  F.  1).  I'ox  and  B.  D.  Fox. 

STATOTOBY  RETURNS. 

D.  P.  BATTERY  CO.  i LTD.)  -The  return  tu  .lune  7  gives  capital  as 
£10,000  HI  shares  of  £1  c.icli,  all  of  which  have  been  taken  up  and 
paid  for  in  full.     Mortgages  and  charges  £12,000. 

HARTLEPOOL  ELECTRIC  TRAMWAYS  CO.  (LTD.)— Return  to  April  17 
gives  c.qiital  as  £100,000  in  £10  shares,  all  laken  up  and  paid  for  in 
full.     Moitgages  and  charges,  £50. COO. 

SOUTH  LONDON  ELECTRIC  SUPPLY  CORPN.  (LTD.)--Return  to  April 
21  gives  capital  as  £260,000  in  £4  shares,  all  t.iken  up  and  paid  for  in 
full.     Mortgages  anil  charges,  nil. 

MORTGAGES  AND  CHARGES. 

ARMSTRONG,  POWER  &  CO.  LTD.)  — Nol  ice  of  iippointmcnt  of  E. 
James,  1a,  Frederick's  place,  London,  E.C,  as  receiver,  on  .Tan.  8, 
1908,  under  jiowers  contained  in  (Ubcnture  dated  Oct.  30,  19j7,  has 
been  filed. 

BLACKPOOL,  ST.  ANNE  S  &  LYTHAM  TRAMWAYS  CO.  (LTD.)  (59,184).— 
A  notice  of  the  appointment  of  (!.  Nicholson,  ('.A.,  of  24,  Norlh  .John- 
street,  Liverpool,  anil  E.  Rilling,  of  30,  Bii  ley-street,  Itlackpool,  as 
receivers  anil  managers,  on  Dec.  31,  1904,  under  powers  contained  in 
.■111  instrumi-iil  il.ited  Nov.  19,  1903,  securing  £150,000  debenture  stock, 
has  been  tiled  pursuant  to  Section  11  (2)  of  the  Companies'  Act,  1907. 

BRITANNIA  ELECTRIC  LAMP  WORKS  '1905)  LTD.)— Notice  of  appoint- 
meiil  III  .).  ■!  r>.  Cross,  6,S.  Linzeu-roail,  llornsey,  as  receiver  and 
manager,  by  imler  uf  court  diited  May  1,  1903,  has  been  tiled. 

D.  P.  BATTERY  CO.  (LTD.)-  A  statement  of  the  total  amounl  out 
utiiiiding  on  .Inly  1  in  respect  of  mortgages  and  charges  created  prior 
to  that  date  and  not  required  to  bo  registcrid  umUir  sec.  14  of  the 
CoinpanicH'  Act,  1900,  hivs  been  fileil  piiisuanl  t)  sec.  12  of  the  Com 
panics'  Alt,  1907.  Particulars  :  Debentures  liraring  various  dates  in 
1869,  securing  ill  all  L'4,,500. 

DOLTER  ELECTRIC  TRACTION  (LTD.) -A  notice  of  the  appoint 
meiil  of  K.  M.  I'li-trin-i ,  of  14.  t  H-nig«;-slieet,  Loniloii,  E.C.,  as  receivt!r 
and  iii.-inager,  b\'  onh  i  .,(  r.airt .  dated  .Ma_\  l.'i,  1908,  has  bci-n  tild. 

FLEETWOOD  <c  DISTRICT  ELECTRIC  LIOHT  &  POWER  8YND.  (LTD.)  — 
Notice  of  the  uppoiiitinunt  of  \V.  Cu«h,  90,  Canniiii  street,  London, 
E.C,  asrecoivcr,  by  order  of  court  dated  March  13.  1905,  liiii  bciii  filed 

FRANK  SUTER  &  CO.  (LTD  )— Nolico  of  the  nppointmeiit  of  C  H. 
Mi)nMse>  .  24,  (Jiloiimn-Htreet,  London,  E  C,  ii»  rgecivei"  or  inaiiagor,  on 


April  16.  1904,  bv  Harriet  Rodw.iv,  under  powers  contained  in  deben- 
tures dated  .June  27,  1905,  has  been  tiled. 

JOHNSTONE,  BENJAMIN  &  CO.  (LTO.)— Notice  of  appointment  of  B. 
Norton,  9,  Old  Jewry-chambers,  London,  li.C,  as  receiver  and  mana- 
ger, by  order  i:if  court  dated  No\'.  22,  1907,  has  been  filed. 

LIONEL  ROBINSON  &  CO.  (LTD  )— Notice  of  appointment  of  J.  Paoe, 
21,  Ironmonger-lane,  London,  E  C,  as  receiver,  on  Jan.  11,  1907,  by 
Linklater  &  Co  (for  debenture  holders^  under  powers  contained  in 
first  mortgage  fleljentures,  has  been  tiled. 

MADEIRA  ELECTRIC  LIGHTING  CO.  (LTD.)— A  notice  of  the  appoint- 
ment of  J.  E.  Whitluim,  C.A.,  of  Barum  House,  Harrison-road, 
Halifax,  as  receiver  and  manager,  by  order  of  Court  dated  Jan.  17, 
1902,  has  been  filed  pursuant  to  Section  11  (2)  of  the  Companies'  Act, 
1907. 

MAXIM  ELECTRICAL  CO.  (LTD.)— Notice  of  appointment  of  J.  Poynter, 
Maxim  Works,  Shernhall  street,  Walthamstow,  and  G.  Stirling,  same 
address,  as  receivers,  on  March  12,  1908,  liy  C.  Bright,  under  powers 
contained  in  debentures,  has  been  filed. 

PHOENIX  ELECTRIC  HEATING  CO.  (LTD.)  (London).— A  notice  of  the 
appointment  of  S.  A.  Sillcm,  of  18,  Cheyne-court,  Chelsea,  as  receiver 
and  manager,  on  .Tune  15,  1908,  by  F.  A.  Donnison,  W.  Sillem,  and 
the  said  ,S.  A.  Sillem,  under  powers  contained  in  debentures  dated 
Sept  27  and  Oct.  11,  1907,  has  been  filed  pursuant  to  Section  11  (2)  of 
the  Companies'  Act,  1907. 

ROGER  DAWSON  (LTD.)— A  stiitement  of  the  total  amount  outstand- 
ing on  July  1  ill  respect  of  mortgages  and  charges  created  prior  to  that 
date  and  not  required  to  be  registered  under  sec.  14  of  the  Companies' 
Act,  1900,  has  been  filed,  pursuant  to  sec.  12  of  the  Companies'  Act, 
190'7.  Particulars  :  Mortgage  on  leasehold  premises  No.  1,  Berners- 
street,  W.,  dated  June  18,  1908,  securing  £7,500  and  further  advances 
up  to  £9,500. 

ROWLAND  BARNETT  &  CO.  (LTD.) — A  notice  of  the  appointment  of 
.J.  W.  Pace,  of  Emerson-chambers,  Nen'castle-on-Tvne,  as  receiver, 
by  order  of  court  dated  March  20,  1908,  has  been  filed. 

SYNDICATE  OF  ELECTRICAL  ENGINEERS  iLTD.l— A  statement  of  the 
total  amount  outstanding  on  July  1  in  respect  of  mortgages  and 
charges  created  jjrior  to  that  date  and  not  required  to  be  registered 
under  sec.  14  of  the  Companies'  Act,  1900,  has  been  filed  pursuant  to 
sec.  12  of  the  Companies'' Act,  1907.  Particulars:  Mortgageonlea.se- 
hold  land  and  premises  in  South.imptoii-row,  dated  Sept.  28,  1905, 
securing  £13,800. 


CITY  NOTES. 


MEMORANDA  (July  16).— Bank  rat«  2h  per  cent,  (since  May  28, 1908) 
Price  of  silver,  24,,, d.  per  oz.  Consols  87i,' — 87J  for  money  and  87  j;-!  — 
87ji;  account.  Consols  Pay  Day,  Aug.  6  ;  Stock  and  Shares  Continua- 
tion'Days,  July  28  and  Aug.  ll";  Ticket  Days,  July  29  and  Aug  12  : 
Pay  Days,  July  30and  Aug.  13  ;  Mining  Share  carry  over  Day,  July  27. 

Pricks  of  Metals  (Loudon). — Copper,  cash,  57|,!.— 571;i  ;  three 
months,  58^— 58i''i;.  Lead,  English,  13^— 13,J  ;  foreign,  12j— 13i. 
Spelter,  foreign,  19— 19.\.  Tin,  foreign,  cash,  133j — 134.J,  three  months, 
134J— 135;^.  Iron,  Cleveland,  cash,  50/41— 50/5',  ;  three  months, 
49/3|,- 49,-4.  

COMPANIES  STRUCK  OFF  REGISTER.— The  New  Electric  Light  Syiid. 
(registered  Dec.  12,  1895)  was  removed  from  the  Register  of  Joint 
Stock  Companies  on  June  10. 

The  following  will  be  struck  off  the  Register  unless  cause  is  shown 
to  t!ie  contrary  within  three  months  :  — 

Carbon  (Foreign  Patents)  .Synd..  Cox  Thermo  Electric  Co,  "  Holo- 
|)liaiie."  Patent  Universal  Smoke, I'ondenser  Co.,  Simplex  Electric 
Tramway  Conduit  .Synd.,  Standard  Dvnamo  &  Motor  Mfg.  Co., 
Uiiitt'd  Elertric  Wire  A  Telegraph  Works". 

EASTERN  EXTENSION  AUSTRALASIAS  CHINA  TELEGRAPH  CO.  (LTD.) 
Not  ire  is  given  that  the  4  per  cent,  mortsjage  debenture  stock  register 
will  be  clo.sed  from  23th  to  31st  inst.,  both  days  inclusivo. 

MEXICO  TRAMWAYS  CO.  A  dividend  at  the  rale  of  4  per  cent,  has 
been  drilaii  il  for  (lie  I  hire  innnths  ended  .June  30. 

NEWCASTLE  UPON  TYNE  ELECTRIC  SUPPLYCO.  (LTD.)— The  directors 

have   ileebireil   an    interim    ibvideud    nt   2j    [ler  cent  ,  lo.s.s  lax,  oil  the 
orilinary  shares  for  the  past  half-year. 

SIEMENS  BROS.  &  CO.  (LTD.  i  -The  report  of  the  directors  for  1907  re- 
commends a  dividend  of  4  jier  cent.  (4.s.  per  share'l  for  the  year.  £3,500 
has  lieen  written  olf  value  of  (-hares  held  and  £1,116  is  carried  forwai-d. 

STOCK  EXCHANGE  NOTICES.— The  Stock  Exchange  committee  have 
brill  asked  tu  appoint  a  s|iiiial  setllingday  in  and  grant  a  quotation 
111  a  further  issue  of  20,000  £5.  fully  paid,  '"  .\ ''  6  percent,  eumnlative 
pieferenee  shares  of  the  llrili.yli  Muininiuin  Co.  {f.til.^.  and  also  to  grant 
quill iiliiins  III  .1150.000  5  per  leiit.  debentures  of  the  /'iirhiiiii  CiJIieriff 
i:ievtne  /'otnrCo.  (/,(./.)  §L,500, 000  ?100,  fully  paid,  7  per  rent,  einnu- 
lat  ivo  convertable  prefereiiee  simrt's  of  t  he  Mejiemi  l.iijlil  <(  /'■an  r  ( l,lil.) 
and  67,200  £5  ordinary  and  70,000  £5  6  |)er  cent  cumulative  |)reforence 
shares  of  the  I'nitol  Klertri*    Triivitifti/^  nf  .\foiitrriiieo{/Ad.), 

TELEGRAPH  CONSTRUCTION  &  MAINTENANCE  CO.  (LTD  —The  trans- 
fer books  111  tills  eoinpaiiN  will  be  elo-ed  fioiii  13lh  to  21st  inst,.  in- 
clusive, preparatory  III  payment  of  an  interim  di\iilend  of  129.  |ier 
klmre. 


THH  BLECTRICJAN,  JULY  17,  1908. 
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ELECTRIC  TRAMVAT  AND  RAILWAY  TRAFFIC      |  ELECTRICAL  COMPANIES'  SHARE  LIST. 
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23 

198 

35 

715 

2 

263 

$274 

723 

203 

418 

lou 

19 

3,7il2 

1.412 

1,616 

40 

253 

1.336 

795 

1,368 

22 

1,108 

45 

233 

439 

46 

19 

'      876 


X  LAST 
giDlTI. 
niDIKD 


10  9/0   I 

0!  4/6  ; 

10  6  0 

St.^  4J% 


NA3iIB. 


§  flua  s  aays. 


3,:i 

4J% 

6/6 

3  6 

4% 

2,6 

2/8 

« 

2/S 

2/6 

4i% 

7/0 

6/0 

6% 

4i% 

2% 

6% 

6/0 

60 

4J% 

a:,. 

36 
26 
H7. 

4/6 
6/0 
6% 
i% 
i% 

i\X 

1/6 

3/0 

i% 

3/6 

2/3 

n% 

34% 

4J% 

4% 

4i% 

8% 

6% 

4% 

3% 

4J% 

6/0 

4/6 

4% 

6/0 

36 

3J% 

4% 
4/0 
0/6 
6/8? 
4J% 
2/6 
2/6 
4}% 
6/0 
61  2/3 


4% 

6/6 

iiX 

4iX 

n 

iX 
iX 

i/fS 

6X 

HX 

*x 

I'i 

4% 

4'< 
2/6 

*? 

iX 
6% 
6% 
6% 
44 
7/0 
6/0 


4/0 

a 

4/0 

HX 

U 

6Z 

4U 

i'x 
e/0 

6/, 

i>X 

*x 

6/0 

iX 


0/6 
4U 

iZ 

3.'% 

Hi 
Hi 
34% 
3i% 


ELECTRICITY  SDPPIY. 

Bonmeniouth  &  Poole  Klec,  .Snp.  Ord... 

Do.     44  per  Cent.  Cum.  Pref.  

Do.  6  per  Cent.  Cum.  Second  Pref.  ... 
Do.  44  per  Cent.  Deb.  Slock  (red.)  ... 
Bromley  (Kent)  El.  Lt,  Si  Power  Shares 
Do.  Do.  Ist  Debs. 

Broropton  A  Kensington  Elec.  Sup.  Ord. 

Do.    7j>erCent.  Pref. 

Central  Elec.  Snp.  00.4?  Onar.Dh.Stock 
Charing  Cross (W.End  &  City)El.Sup.Co. 

Do.    4J  per  Cent.  Pref.  

Do.    4  per  Cent.  Deb.  Stock  (red.) 

Do.    City  Undertaking  44%  Cm.  Pref. 

Chelsea  Electric  Supply  Ord 

"  Do.  4i  per  Cent.  Deb.  Stock  (rod.)  ... 
City  of  London  Electric  Lighting  Ord... 

Do.     6  per  Cent.  Cum.  Pref.  

Do.     6  per  Cent.  Deb.  Stock  (red,) 

Do.  41  per  Cent.  2nd  Deb.  Stock  (red.  1 
Conntyof  Durham  Elec.  P.D.  Ord 

Do.     6  per  Cent,  non  Cum.  Pref.  

County  of  London  Elec.  SupnIyOrd 

Do.     6  per  Cent.  Cum.  Prof. 

Do.    4j%  Deb.  Stock  (red.)    

Do.     Second  Deb.  Stock 

Folkestone  Electricity  Supply  Co.  Ord. 

Do.     B  per  Cent.  Cum.  Pref. 

Do.     41  1st  Deb.  Stock  (red) 

Hove  Efectric  Lighting  Ord 

Kensington  &  Knightsbridge  Ord 

Do.     6  per  Cent.  Ist  Pref 

Do.     4  percent.  Deb.  Stock  (red.) 

Kensingtn.  A  Kngtbg.  Co.  &  Notting  Hill 

Co.  (Joint  Station)  45;  Deb.  Stock  (red.) 

♦  Kent  Elec.  Power  Co 

London  Electric  Suppir  Ord 

Do.    6  per  Cent.  Pref. 

Do.     4  per  Cent.  Ist  Mort.  Deb 

Metropolitan  Electric  Sup.  Ord 

Do.     44  per  Cent.  Com.  Pref.   

Do.     44  per  Cent.  Deb.  .Stock  1st  Mort. 

Do.  34  per  Cent.  Mrl.  Deb.  Stocklred.) 
tMidlandElec.  Corp.forP.D.lstMort.Db. 
Newcastle  &  Dist.  Elec.  Ltg.  Ord 

Do.     44per  Cert.  Deb 

Newcastle  Elec.  Supply  Ord 

Do.     6  per  Cent,  non  Cum.  Pref.  

Do.  4  per  Cent.  Mort.  Deb.  red.  1907. 
Korthern  Counties  Elec.  Sup 

Do.     41  per  Cent.  Deb 

Notting'Hill  Electric  Ord 

Oxford  Electric  Ord 

t  Do.     4  per  Cent.  Deb.  Stock    

St.  James'  &  Pall  Mall  Elec.  Ord 

Do.    7  per  Cent.  Pref.    

Do.  84  per  Cent.  Deb.  Stock  (red.)  ... 
Smithlield  Markets  Electric  Snp.  Ord... 

Do.     4  per  Cent.  Deb.  Stock 

South  london  Electric  Supply  Ord 

South  Metrop'n  Elec.  Lt.  &  Power  Ord. 

Do.     7  per  <?ent.Cum.  Pref. 

Do,     44  1st  Db.  SIk.  Red 

Urban  Electric  Supply  Ord 

Do.     5  per  Cent,  Cum.  Pref.    

Do.     44  per  Cent.  1st  Mort.  Deb 

Westminster  Elec.  Sup.  Ord 

Do.     4J  per  Cent.  Cum.  Pref.    

ELECTRIC  RAIIWAYS,TRAMWAYS,&C. 

t Baker  St,  i  Waterloo  iX  Perp.  Db.  St. 
Bath  Elec.  Trams  Pref.  Ord 

Do.     5  per  Cent.  Cum.  Pref. 

Do.  44  Ist  Mort.  Deb.  Stock  (red.)  ... 
K'h.ini  S  Midland  Trams  44  1st  Db.Stk. 
Bristol  Tramn.ivs  &  Carriage  Ord 

Do.     Cum.  Pref.  (fully  paid) 

Do.     4  per  Cent.  Debs 

British  Electric  Traction  Ord 

Do.     6  per  Cent.  Cum.  Pref. 

Do.     5  per  Cent.  Perpetual  Debs. 


Prlco 

Wed.. 

July  IS. 


irj-ll 

9s-iia 
10a -u  J 

ICO  —103 

44-6 

94  —97 

7  —8 

ej-7} 

98  -101 
3i-4i 

4  -44 
94  -97 

88-4J 

5  —34 

IDD -IfS 

94 -IC^ 

12  —13" 

122  —125 

101  —104 

2}— 3 

3J-41 

78-81 

H'ii-lOj 

106  — 1(J8 

93  —101 
43-54 

6  —64 
97  — liO 

6  — ej 

8  —9 

6  — ej 

96  — 9J 

97  -101 
86  -90 

l-ii 

4  J -6 
80  -92 

a-H 

106  —109 
f4  —89 

94  -97 

vi-sj 

94  -96 
68-5} 
6i-6a 

96  -97 

93  —96 

12  —13 

6J-6J 

91  -97 

74-fi 

eS-71 

8.1  —90 

1-J 

70  —74 

1  -li 

99  —102 
1  —2 

li-si 

8?  —90 
75-61 

45 -6i 

89  —91 

1-4 

6-J 

84  -89 

91  -94 

104  -11 

84-8J 

96  —98 

13->J 

4i-4t 

95  -93 


Ratk  X 
YIIU>- 

ED. 


£    >. 

6  7 
«  7 
6  11 
«  7 
6  10 
4  12 


Do.    4J  per  Cent.  2nd  Deb.  Stock 76—78 


Do. 
Do. 
Jo. 
Do. 


Central  London  Ordinarv  Stock 

Do.     4  per  Cent.  Pref.  Slock    

Do.     Deferred  Stock    

t   Do.     4  per  Cent.  Debs 

Charing  X.Euslon&HmpstdPer.Db.Stk. 
City  of  Birmingham  Trams.  5XCm. Pref. 

Do.     4  l>er  Cent.  1st  Mort.  Dobs 

City  &  South  London  Ely.  Con.  Ord.  ... 
Do.     6  per  Cent.  Perp.  Pref.  (1891)    ... 

(180C) 

(190!) 

(1903)  

4  percent,  I'erpotual  Debs 

Dublin  United  Trams.  Ord  

Do.     6  per  Cent.  Pref. 

Gt.  Northern  &  Cily  Rly.  Pref.  Ord.  (4%) 
G.  Northern.  Piccadilly  JtBrompton  Ord. 

Do.     4  per  Cent.  Deb.  Stock 

Hastmgs  4t  Dist.  Elec.  Trams.  6%  Cm.  PI'. 

Do.      44  Db.  St 

t  Imperial  Tramways  Ord 

;Do.     6  per  Cent.  I'ref.  

1D\     4J  per  Cent.  Debs 

I.  of  Thanet  E.  T.  4  Lt.  6  per  Cent.  Pref. 

Do.    4  per  Cent.  Dob.  Stock 

Lanarkshire  "tramways  

Lanes.  Utd.  Trams  5  i  Prior  Lien  Db.  St. 

Liverpool  Overhead  Railway  Ord 

Do.    5  per  Cent.  Pref 

Do.    4  per  Cent.  Deb 

London  United  Trams.  ^H  Cum.  Pref.  ... 
Do.     4  percent,  lat  Mort.  Deb.  Slock 

Mersey  Con.  Ord.  Stock    

Do.     S  per  Cent.  Perp.  Pref.  

Metropolitan  Elec.  Tramways  Def.  

Do.    6  per  Cent.  Cum.  I'ref. 

Do.     4J  ner  Cent.  Deb.  Stock  

Metropolitan  Railway  Cousolidated  

Do.    Surplus  Lands  fjtocks 

34  per  Cent.  Preference 

3J  per  CVot.  "  A  "  Preference  

34  percent.  I  oiivertible  Prof. 

3i  [ler  Cent.  Uebeutiiie  Stock 

3J  per  Cei.t.  "  A"  Ditto 

•~Io  wioaiatilie  the  yield  allowaaoe  has  been  made  for  aecmed 

t  £x  DiTideod 


Do. 
Do. 
Du. 
Do. 

Do 


70  -73 
68  — 9J 
63  -56 
101  —101 

80  — 1.3 
41-41 

97  -loo 

31  — S6 

113  —116 

112  —116 

no  —113 

104  —107 

IlO  -103 

l2i-13J 

124  -134 

1-11 

7-74 

00  -95 

3i-!J 

93  —96 

104  -114 
94 -10 

90  -9i 
i-19 

6J  — ei 
9S-104 

91  —93 

Ji-ia 

61 -6J 

81  -86 

7  —8 
79  -81 

1  -3 

8  -6 


U-iS 

93  -96 
361-3  i 
63  —70 
86  — *9 

76  —79 
73  —76 
»il  —83 
88  —91 


4  10 

4  0 

5  17 
5     0 

4  2 

5  11 

6  8 
4  7 
6  16 


6  7 
4  U 
4  10 
6  11 
6  U 
4  12 
4     1 


""■•  JUI.V  16 


3  19  0 
6  0  0 
6  8  0 
6    0  0 

4  7  0 


4  12 
4  1 
3  19 


6  16 
i     2 

4  9 
3  11 
3  17 


3  17 

4  10 
1    9 

5  iV 

4  7 

5  0 
4  13 
7  17 

6  0 
4  18 


6    3 

4  13 
1     4 

5  13 

3  19 

4  8 
4  13 
3  13 
3  17 


12     6 

0  0 
11     9 

0  10 
14     1 

3     1 


4  IS  9 

5  8  0 

6  I'J  0 

4  2  6 

5  18  0 

4  16  6 

3  18  0 

5  a"  0 

5  19  0 

4  0  0 

6  12  0 

4  8  0 
12  10  0 
10  12  0 

5  0  0 
5  14  0 
4     4  0 


lOil 


61': 


88 


High. 

est. 

Mar.  Sept, 

Fib,  Aug 

Feb,  Aug 

Jan.  .Tuly 
April,  Oct 

May.  Nov 
March .... 
Mar.  Sept 

June,  Dec 

Feb,  Aug 

Feb,  Aug 

Jan,  July 

Jan,  July 

March    , . 

Jnne,  Dec 

Feb,  Aug 

Jan.  July 

June.  Dec 

Jan.  July  1103 
i   April,  Oct 

April,  Oct  I     • 

Feb,  Anit 

Mar,  Sept 

Jsn,  July 

Mar,  Nov 

April.  Oct 

Mar,  Sept 

Feb.  Aug 

April.  Oct 

Feb,  Ang 

Jan,  Jnly 


April.  Oct 
Jan,  July 
Mar,  Sept 
Mar,  Sept 
Jan.  July 
April.  Oct 
Jan,  Jaly 
June.  Dec 
Jan,  July 
June,  Dec 
Feb,  Ang 
Jan,  Jnly 
Feb,  Ang 
Feb,  Ang 
Jan,  July 
Mar.  Ang 
Jan,  July 
March  .. 
March  . . 
Jan.  July 
Feb,  Ang 
Feb,  Aug 
Jan,  July 
Feb  .... 
Feb,  Aug 
April.... 

Feb,  Ang 
April,  Oct 
April,  Oct 
April,  Oct 
April,  Oct 
Mar,  Sept 
Jan,  July 

Jan,  July 

April 

Jan,  July 
April.  Oct 
Jan,  July 
Feb,  Ang 

Feb,  Aug 
.Tune,  Dec 
Feb,  Ang 
April,  Oct 
May,  Nov 
Feb,  Aug 
Feb,  Aug 
Feb  .... 
Jan,  July 
Jan,  Jnly 
April,  Oct 
April.  Oct 
Feb,  Aug 
Feb.  Aug 
Fell,  Aug 
Feb,  Aug 
Fell,  Aug 
May,  Nov 
Feb,  Aug 
Feb,  Aug 
Feb,  Aug 
Feb,  Aug 
Jan.  July 
Mar,  Sept 
April,  Oct 
Mar,  Sept 
Mar,  Sept 
Jan,  July 
Mar,  Sept 
Jan,  July 
Feb,  Aug 
Jan.  July 
Feb,  Aug 
Feb.  Aug 
Jan.  July 
Jan,  July 
Jau,  July 
Feb.  Aug. 

April..  . 
Feb,  Aug 
Jan.  July 
Feb,  Aug 
Feb,  Aui; 
Feb,  Aug 
Feb,  Aug 
Feb,  Aug 
Jail,  July 


LoW' 
est. 


121 


964  •  ai'i 


Ui 

70| 

90 

R4 

6-1 

63 

1014 

t-'l 

821 

S'J' 

»i' 

116 
114J 

USJ 

111 

7A      .. 

»ll     83| 


n    .. 

ni    78i 


0     Jan.  July      91  g 


sal' 

37 
63 

7ej" 


iDterest  bat  not  for  redemptioo 


660   IJ," 
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ELECTIMCJAL    COTM[I»A.TVIES'    SHAR-E    LIST — Continued. 


Last 
DIVI- 

SEND 


NAUE. 


Price 

Wed.. 

July  15. 


Rate  % 

YIELD- 
FD. 


DIVIDEND 
DDE. 


BUSINESS 

WlF.K  TO 

I    .lUI.V  IS. 


H  I  Last 
£  DiTi 

K  IDKBD 


Ft. 

ft. 

H. 

31X 

SI. 

3°/ 

Rt,. 

4i; 

.St. 

Hs; 

Pt. 

n 

St. 

n 

Fi 

I 

om 

1 

0,6 

St. 

4*- 

1 

U/7! 

St. 

4/, 

ino 

BV 

6% 

b 

6 

;; 

SI.    4) 


1 
1 
1 

1 

6 

6 

St. 

St.; 


2/4? 
0/VS 
6/0 
3/0 


Bl.    4.\ 


St. 

St. 
6, 
Bl 

St. 
1 

Bl. 
1 
1 
1 
) 
1 
3 
100 
1 
B 
B 

81. 
B 
B 

St 

St 
B 
B 

St., 
21 
2 1 

I  St.; 
.  111. 

I  81. 

6 
B' 

SI 
111 

100 

1 
1 
1 
n. 
J 
(l 

1'.' 
llill 

8l.j 

St. I 

100 

K.li, 

1- 

() 

B 

IIX) 


4« 

4?!; 

10/0 
2/6 

HX 

1/0 

m 

0/9  S 
0/7i 

O/Sj 

]/o 

l'/7i 

3/j 

6% 

0/71 

2/0 

0/7S 

4J% 

2/6 

4/2 

4% 

6% 


4iX 


^% 

6/U 

4% 

ll'/O 

2/3 

4n 

15/0 

4X 

O/BJ 
0/7i 


U/0 

*-/. 

2/0 

0/6 

5% 

4/; 

4jr. 

lB/6 

lO/O 

1/.J 

ii/O 


ELECTRIC  RAILWAYS  &  TRAMWAYS- 

Slctroliolitan  Dislriet  Railway  Orel 

Po.     Extension  Pref.  f.*^  I>er  Cent.)   .... 

Do.     A5sertpd  E.xt.  Fref.  (Int.  Guar.  1it 
Und.  Klec.  Blys.  Co.  of  London,  Ltd.) 

Do.     3  per  Cent.  Coitsoltd.  Rent-charge 

Do.     4   per  Cent.  Midland  Rent-charge 

Do.    Guar.  Stork  4  per  Cent 

Do.     6  per  Cent    Perp.  Deb.  Stock  ., 

Do.     4  per  Cent.  Ditto 

New  lien.  Tmct.  6  per  Cent.  Cum.  Pref. 
Potteries  Electric  Traction  Ord 

Do.     B  per  Cent.  Cum.  Pref.  

Do.     4ii  per  Cent.  Deb.  Stock    

S.  Met.  Elec.  Trams.  &  Ltg.  6%  Cm.  Pref. 

Do.     4  per  Cent.  Deb.  Stock  

Sunderland  Diet.  Elec.Trms.BXlstMt.Db. 
T'oderETOund  Elee.  Rya.  Co.  of  London... 
Yorkshire  (W.R.)  Elec.  Trams.  Ord 

Do.    6  per  Cent.  Cum.  Pref.    

Do.     4.^  per  Cent,  lat  Debs 

ELECTRIC  MANUFACTURING,  &C. 

Aron  Electricity  Meter  Ord 

Do.  6%  Cnm.  Pf.  lex  on  a/o  arrears)... 
Babcock  &  Wilcoi  Ord 

Do.    Pref. 

British  Insulated  &  Helsby  Cables  Ord. 

Do.    6  per  Cent.  Pref. 

Do.  4i  per  Cent.  1st  Mort.  Deb.  (red.) 
Britisb  Thoms'n-Houafn  4j%  1st  Mt.Db. 
British  "Westinghouse  6  per  Cent.  Pref... 

Do.     4  per  Cent.  Mort.  Deb.  Stock 

Brush  Electrical  Engineering 

Do.    6  per  Cent.  Pref.  non.Cum. 

Do.     4i  per  Cent.  Perp.  1st  Deb.  Stock 

■  Do.     Perpetual  2nd  Deb.  Stock    

Callender's  Cable  Con.  Ord 

Do.     6  per  Cent.  Cum.  Pref.  

Do.  4$  per  Cent.  1st  Mort  Debs,  (red.) 
Caslner.Kellner  Alkali  Co 

Do.  4i  per  Cent.  1st  Mort.  Deb.  (red.). 
Chadburn's  (Ship)  Telegraph  Ord. '  

Do.     6  per  Cent.  Oum.^Pref.  

tConsoIidated  ElectricarCo 

Consolidated  Signal  Co 

Do.     6  per  Cent.  Cum.  Pref.  

•  Crompton  &  Co.  (Nos.  1  to  M.OOO)  

Do.    6  per  Cent.  1st  Mort.  Debs,  (red.), 

Davis  k  Tinilnina 

Dick,  Kerr  &  Co.  Ord 

Do.     6  per  Cent.  Cum.  Pref. 

Do.    H  per  Cent.  Deb.  Stock 

Edison  8i  Swan  United  ("A"8h.)  (£3pd.) 

Do.    (f  6  paid)    

Do.     4  per  Cent.  Mori.  Deb.  Stock  (rd. ) 

Do.     6  per  Cent.  2nd  Deb.  Stock 

Edmundson's  Elec.  Corp.  Ord.    — 

Do.     6  per  Cent.  Cnm    Pref.  

t  Do.  4)  per  cent.  1st  Mort.  Deb.  (red.) 
Electric  Construction  Co 

Do.     7  per  Cent.  Cum.  Pref.  

t  Do.  4  per  Cent.  Perp,  Ist  Mort.  Oebs. 
General  Electric  (1900)  5%  Cum.  Pref..., 

I'o.    4  per  Cent.  1st  Mort.  Debs 

Henley's  Telegraph  Works  Ord 

Do.     4i  per  Cent.  Pref.    

Do.  4j  per  Cent.  1st  Mort.  Deb.  Stock 
(India  Rubber,  Gutta  Percha,  &c.,  Wrks. 

Do.     4  per  Cent.  Debs,  (red.) 

Jsalional  Elec.  Construction  Co 

Kichardsocs, 'WeBlgarth  &  Co. ,  Ltd .  Ord. 

Do.     6  per  Cent.  Cum.  Pref. 

1  o.  4}  per  Cent.  Perp.  Deb.  Block  ... 
Simplex  Conduits  Ord 

1  o.    6  per  Cent.  Cum.  Pref 

tlelegraph  Confllruclion  &  Maintenance 

lo.  4per<;ent  Det>.  Bonds  (1909)  ...; 
Vickers,  Sons  &  Maxim,  Ltd.,  Ord 

Do.     B  per  Cent.  non-Cum.   Preference 

Do.    B  l)er  Cent.  non-Cum.  Preferred 

Do.    4  percent.  1st  Mort.  Db.  Sk.(red)! 

Do.     44  lier  Cent.  2od  Mori.  Deb.  (red.) 

Do.    B  perCenl.  Sr.l  Mort.  Debs,  fccrip.i 

M.O.White&Co.o;;  Cm.  Pref.  id&bonus! 

^^  illans  &  Robinson  Ord 

Do.    0  per  Cent.  Cum.  Pref. 

Do      4  per  (Jent.  let  Mort.  Debs 


TELEGRAPHS. 


10: 

.00 1 

81. 

81.1 

61. 

8t. 

10 

10 

B 

B 

BO 

20 

lOU 

HI, 

81., 

81. 

Iti' 

Ht. 

lIKi 

•ib 

10' 

IIXI 

2B 

lOOi 

100 

1 

lOU 

^1 

J  00 
10 

III 

10 
'10 

m 


16/0 
80/0 
IX 
4X 

(i.O 

10/0 

2/0 
B/0 
*hX 
4;U 
4U 
2B/0 

n/e 

*7. 

S/B 

4/. 

4X 

4* 

r/0 

B2/II 

*l 

fl 

4% 
!(» 
*■/. 

i;o 

20,0 

t>7. 

D/U 
*% 

*r. 


Continued. 
1U-12J 
21  —26 

44  -48 
73  -76 
98  —102 
44  —49 
115  —120 
71  —76 


98  -il6 

3-1 

76  —80 
75  -85 
40  -44 

J-U 

8  J -38 
63  —66 


31S-4i'e 

Ir'.-lft 

6  — 6J 

6  —6* 

100  —113 


si. 

7u  -76 

53  —58 

9J-1CJ 

6J-6J 

106  —107 
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Do.    10  per  Cent.  Cum.  Pref.    
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Do.     B  jpcr  Cent.  Debs 

N^estem  'ielegraph    

Do.    4  per  Cent,  Deb.  block  (red.) 

Wetlein  I  nioii  1  cle)ih.  (1,100  4t  Bonds 
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TELEPHONES. 

£  s.  d. 

fAmer.  Telepbn.  &  Telegh.  Cap.  81 1  116  -12)  6  13  8 

Do.     Coll. Trust  81,000  4  percent.  Bds      89-32  4     7  0 

AngloPortug'seTel.  5%  1st  Mt.Db.  Stk.!     19  —102  4  13  0 

Chili  Telephone  !       7}— 7i  '6     2  0 

Monte  Video  Telephone  Ord |       U'— lA  6  12  0 

Do.    6  per  Cent.  Pref. lii— il'  '6     6  0 

National  Co.  Pref.  Stock ;   10i(  — 111  6     9  0 

Do.    Def.  Stock 1154-117^    6    2  u 

Do.     6  per  Cent.  Cum.  l8t  Pref.    '     HJ— 124  4  16  0 

Do.     6  per  Cent.  Cum.  2nd  Pref '     lO! -124  4  16  0 

Do.     B  per  Cent.  non-Cum.  3rd  Pref.  ...      5,',,— Bj,',  4     7  6 

Do.     Deb.  Slock  3J  per  Cent,  (red.)    ...      07* -994  3  10  6 

Do     4  per  Cent.  Deb.  Stock  (red.) lloj -102J    3  17  6 

Oriental '     1,-li— 1,"b  5    6  8 

Do.     6  per  Cent.  Cum.  Pref.  '       14— IJ  4  16  0 

Do.     4  per  Cent.  Red.  Deb.  Stock 88  —9l  4    8  0 

Telephone  Co.  of  Egypt  44S;Db.Stk.(red.)|     98  —101  4  11  0 

United  River  Plate '       64—7  5  14  0 

Do.     B  per  Cent.  Cum.  Pref. 6  — 6J  4  )1  0 

Do.     44Deb.  St,  Red ,     93  —101  j  4     9  0 


FINANCIAL,  INVESTMENT,  Ac. 

Elec.  4  Gen.  Investment  6%  Cum.  Pref.  i       34—4 

tOlobe  Telegraph  &  Tinst 1  !Ui— lOj 

Do.    6  per  Cent.  Pref, 148— 14j 

Submarine  Cables  Trust  (Cert.) 127  —V.» 


b\    8/0 
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81. 1   44% 

6  4|9 
lOol  7/2 
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1  0/74 
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600   iX 
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6/1! 

1 

\l,i 

1 

LKjl 

Ht.l  6% 

6  8/0 

W  (1 

■  •I  »x 

..'  td. 


COLONIAL  AND  FOREIGN  ELECTRIC 
RAILWAYS,  TRAMWAYS,  &C. 

Anglo-Argeutiue  6%  Cum,  1st  Pref.  ,.. 

Do.     10/,  Non-cum,  2nd  Pref,   

Do.     Permanent  6%  Deb,  Stock  

Auckland  Elec.  Trams.  B%  Deb.  (red.). 
Brisbane  Electric  Trams.  Invest.  Ord. . 

Do.    5  per  Cent.  Cum.  Pref. 

Do.     4J  per  Cent.  Db.  Prov.  Certs 

British  Columbia  El.Ry.Df.  Ord 

Do.     Pref.  Ord.  Stock 

t  Do.     5%  Cum.  Perp.  Pref.  Stock 

Do.    44  per  Cent.  1st  Mort.  Debs 

t  Do.    Vancouver  Power  Debs 

Do.     4J%Perp   Con.  Deb.  St 

Bnenos  Ayres  Elec.  Trams    (1901)  Ltd. 

Deb.  St 

Buenos  Ayres  Grand  National  Ord.   . 

Do.    6  per  Cent.  Cum.  Pref.  

Do.     64  per  Cent.  Pref.  Debs 

Do.    6  per  Cent.  Ist  Deb.  Bonds.    . 
Buenos  Ayres  Lacroze  Tramalst  Mt.  Db, 
Buenos  Ayres  Port  &  City  Tram.  1st  Mt. 

Deb.  Stock  £76  Paid   

Calcutta  Tramways  (1  to  137,610)  

Do.     5  per  Cent.  Cum.  Pref.     

Do,    44%  1st  Deb.  Stock  (red.)     

Cape  Electric  Tram  Shares 

City  of  Buenos  Ayres  Trams  Co.  1, 1904)Sh. 

T>^     4  per  Cent.  Deb.  Slock 

Colombo  Ir,  &  Ltg.  .•>%  1st  Mt.  Db.  , 
Electric  Traction  Co.  of  Hong  Kong  5 

per  Cent.  Isl  Mort.  Debs 

IHarana  Elec.  Ry.  Con.  Mt.  6%  81,000  60 

year  Coup.  Bds 

Kalgoorlie  Elec.  Trams  Sh 

Do.     5  per  Cent.  "  A  "  Deb.  Slock  ... 

Do.     6  per  Cent.  "B"  Ditto  

Lisbon  Elec.  Trams.  Ord 

Do.     6  per  Cent.  Cum.  Pref. 

Do.     I  per  Cent.  Reg,  Mort.  Deb.<  ... 

M«dras  Elec.  Trams.  6%  Deb.  Stk 

Manila  Ele<',  Ry,  $1,1100  Gold  Bonds 1 

Mexieolraliis  ijo.  Com.  St 1 

Lo.    Gen.  Con,  Isl  Mort.  5     Gold  Bds..,. 
Montreal   St,  Ry.  Sterling  44  per  Cent. 

Debs.  (1922) 

Perth  Elec.  Trams  Ord  

Do.     Ist  Ml.  Db.  Slock  ..;. 

Rangoon  Elee,  Trams  k  Supply  Co,  6% 

Cum.  Pf, 

Do.    i>iZ  1st  Mort.  Deb,  -Stk 

Sao  Paulo  Tramway,  Light  k  Power  Co. 

$100  Stock 

Do.     6  per  Cent.  Isl  Ml.  $500  lib 

Toronto  Ry   Co.  Isl  Ml,  lU  SI'T.  Bonds 

COLONIAL  AND  FOREIGN  ELECTRICITY 
SUPPLY  &c. 

Adelaide  Elee,  S'plv  Co.  6%  Cu,Pr 

BomliayE.S.  &T.6;„fni.  Pf.    ' 

Do.     4J  per  Cent.  Deb.  Slk.  (red.)  1 

Calcutta  Klec.  Supply  Ord 

Canadian  Gen,  Elee,  do.  Com.  bt 

Caslner  Elect  rolytic  Alkali  I'u,  (of  U.S.  A.) 

1st  Mort.  Sll.'Debs 

Elect.  Devi'htpnient  Co  of  Ontario 

Elec.   I.tg.   i  True.  Co.  of  Auat.  6  per 

Cent.  Cum.  Pref. 

Do.     B  per  Cent.  Deb  Block  

Elec.  Siippiv  Co.  of  Victoria  6  per  Oenl. 

1st  Morl.Deb.  81 

Indian  Elec.  Sup.  li  I'rao.  Co.  Conitn. 

Deb.  81.  lid 

Kalgoorlie  Eleo.  Power  k  Ltg.  Ord 

Do.     6  per  Cent.  Cum.  Prel 

Uadraa  IS.  S.  Corp.  6  per  Cent.  Conitn. 

Deb.  81 

Mexican  klec.  Light  Co.  6%  Ut  Mort. 

bold  l^onds    

Mexuuii  Lt.  k  Power  Co.  Ca)).  St 

Do,   5,1;  1st  Mort.  Uold  Bn.li 

Montreal  Ll,  III.  i  Power  Co.  Cap.  8t,,.. 

Kivar  Plate  Klectricily  Co.  Ord 

Do.    6  per  Cent.  non.Cum,  Pref  

l>o.     B  per  Cent.  Deb,  Mlock 

Rosario  Klec,  Co.  07.  Prof.  (1-20,000) 

tShawiuignn  Water  N  Power  Co.  Cap,  81. 

Do.    B  per  Cent.  Uda 

tVicloria  Halls  Power  Co.  Pre! 
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Prepayment  Meters. 

^lucH  of  the  business  of  gas  companies  is  with  pre- 
payment customers,  and  facts  appear  to  confirm  the  state- 
ment that  a  most  profitable  connection  lias  been  built  up 
with  this  class  of  consumer  in  most  cities  and  large  towns. 
Central  station  engineers  have  often  essayed  to  encoui-age 
this  metliod  of  supply,  but  the  cost  of  the  meter,  consider- 
ing the  .scheme  generally,  has  Vieen  one  of  the  main  diffi- 
culties. On  the  other  hand,  the  prepayment  system  is  the 
only  really  satisfactory  solution  of  the  problem  of  the  small 
consumer,  assuming  that  a  meter  is  to  be  retained.  The 
capital  cost  of  a  service  to  such  consumers  individually 
can,  under  exceptional  circumstances,  lie  reduced  to  a 
limit  of  £5,  this  .sum  including  a  meter,  which  would  come 
to  at  least  half  the  total  e.xpenditure.  Probably  this  out- 
lay will  not  be  recovered  in  less  than  two  years  by  the 
revenue  derivable  from  the  consumer ;  consequently  the  in- 
vestment is  a  somewhat  unprofitabk'  one.  A  really  cheap 
shilling-in-the-slot  meter  should  alter  this  coniple.xion  of 
affairs.  lu  another  column  we  describe  a  form  of  meter, 
which,  though  only  suitable  for  continuous  current  circuits, 
ahould,  by  reason  of  its  simple  construction  and  extremely 
low  cost,  give  the  station  engineer  an  opportunity  of  work- 
ing up  quite  a  good  prepayment  business.    The  commercial 


station  manager  should  liear  iir  mind  the  S.P.lJ.l!.  trader 
who  makes  a  comfortable  living  out  of  small  sales.  The 
prepayment  consumer  is  to  be  welcomed  rather  than 
despised,  and  this  fact  must  be  made  full  use  of  in  con- 
junction with  a  reliable,  simple  and  cheap  prepayment 
mechanism  such  as  that  dealt  with  elsewhere  appears  to  be. 
The  prepayment  systemsobviates  bad  debts.  Middle-class  folk 
also,  are  not  above  installing  a  "  pay  as  you  go  "  meter,  and 
the  records  of  gas  supply  confirm  this.  Xow  that  we  have 
metal  filamentlamps  arresting, rather  thauincreasing,theload 
on  electricity  works,  some  steps  must  be  taken  to  encourage 
profitable  or,  at  any  rate,  paying  consumers  to  come  on  the 
mains.  Without  posing  in  the  least  as  scaremongers  we 
may  recommend  station  engineers,  with  and  without  com- 
mercial instinct,  to  review  the  prepayment  situation  in  the 
light  of  the  cheap  meter.  They  should  be  able  to  make 
considerable  capital  out  of  the  reduction  in  price  of  the 
meter  to  a  figure  which  is  probably  less  than  half  that 
previously  obtaining. 


Symbols  in  Engineering  Literature. 

El.skwheke  in  our  present  issue  we  puVili.sh  a  communi- 
cation from  ilr.  jMiles  W.\.LKEU  with  regard  to  the  u.se  of 
symbols  in  scientific  literature.     The  subject  is  one  that 
has  received  a  good  deal  of  attention  recently,  and  more 
than  one   society    has  had   it  under  consideration.     The 
International   Electrotechnical  Commission  more  particu- 
larly must  be  looked  to  for  an  acceptable  solution  of  the 
trouble,  and  it  is  at  the  request  of  a  sub-committee  of  this 
Commission  that  Mr.  JIiles  "Walker  writes.     Few  of  us 
can  have  failed  to  i-ealise  the  difference,  according  to  the 
style  of  notation  used,  Ijetween  one  book  and  another,  as 
far  as  ease  of  reading  is  concerned,  when  formuhe  are  under 
discussion.     ]Most  of  us  will  remember  that  we  hailed  with 
delight  the  new  style  of  Euclid,  in  which  signs  for  "  there- 
fore," "  angle  "  and  "  triangle "  were  introduced,  thereby 
making  the  reading  of  geometrical  problems  far  more  easy 
than  it  had  been  hitherto.    Equally,  there  would,  no  doubt, 
be  a  good  deal  of  giatification  if  ordinary  engineering  and 
electrical  formidte  could  be  written  in  such  a  way  as  to 
tell  automatically  their  own  tale.     The  bad  elfect  of  our 
present  want  of  method  is  apparent  enough  even  in  Eng- 
lish books,  but  it  is  more  particularly  when  we  turn  to 
books  in  other  languages  that  we  find  reading  to  be  so 
laborious,  Ijecause  letters  dilferent  from  tliose  to  which  we 
are  accustomed  are  used  by  the  authors.      For  example,  it 
is  troublesome  to  remember  that  resistance  is  represented 
by  w  in  German  instead  of  by  r. 
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As  Mr.  Walkkr  points  out,  symbols  are  useful  iu  two 
cases.  Thev  may  be  used  as  a  species  of  shorthand  in  the 
text,  or  the\-  may  be  used  with  a  more  definite  meaning  in 
formulie.  The  first  use  is  not  so  important  as  the  second, 
though  undoubtedly  convenient.  On  the  other  liand,  we 
think  that  symbols  in  formula?  are  very  important,  because 
so  much  information  can  be  supplied  in  a  conden.sed  form, 
and  anything  which  enables  us  to  obtain  this  information 
more  quickly  will  be  an  advantage.  Letters  of  the  alphaViet 
are  convenient  in  a  limited  waj%  but,  unfortunately,  there 
are  not  enough  of  them,  and  initial  letters  are  liable  to 
vary  from  one  language  to  another.  For  this  reason 
it  is  suggested  that  a  set  of  entirely  new  symbols  should 
be  e\-olved.  We  think  that  this  might  meet  the  case, 
provided  that  the  symbol<  are  not  too  numerous  and  are 
sufficiently  suggestive.  A  dozen  symbols  would  be  useful, 
whereas  three  dozen  would  become  confusing  and  might 
render  the  reading  of  Ijooks  more  ditficult  instead  of  more 
easy,  because  the  reader  would  not  be  sufficiently  familiar 
with  all  the  symbols.  In  such  matters  it  is  necessar)'  to 
bear  in  mind  the  requirements  of  the  average  reader,  not  of 
the  specialist.  It  is  also  important  to  consider  the  whole 
question  from  the  printer's  point  of  view  as  well  as  from 
the  reader's  standpoint.  If  symbols  are  introduced  they 
should  be  of  such  a  form  that  they  can  be  made  easily  by 
the  printer.  This  point  (an  inrportant  one)  may  very  pos- 
sihlj  be  overlooked,  and  therefore  we  hope  to  return  to 
it  in  another  issue.  "We  shall  also  be  glad  to  have  the 
views  of  our  readers  on  the  subject  generally,  for  a  ques- 
tion of  this  kind  cannot  be  decided  satisfactorily  without 
discussion. 


furnace  and  eoke  oven  gas  engine,  and  the  experience  of 
German  engineers,  wliich  is  mainly  confined  to  this  field, 
will  be  both  useful  and  profitable  to  British  iron  and  steel 
makers.  We  think  that  ]\Ir.  Andrews'  efforts  in  directing 
attention  to  the  reliability  and  efficiency  of  the  large  gas- 
engine  are  highly  commendable,  and  will  assist  materially 
in  making  station  engineers  think  seriously  about  an 
important  proVilem.  The  future  of  electricity  supply  in 
tlicse  islands  is  undoubtedly  certain  of  identification  with 
the  large  internal  combustion  engine,  and  the  .sooner  the 
difficulties  in  tlie  way  of  the  production  of  suitable  prime 
movers  of  a  capacity  comparable  with  that  of  the  steam 
turbine  are  tackled  by  British  engine  makers  the  better. 
We  are  ourselves  confident  that  in  the  immediate  future 
some  ettort  worthy  of  our  engineering  reputation  will  be 
made.  Until  that  is  done  we  are  practically  tied  to  the- 
steam  turbine  for  public  electric  service. 


Large  German  Gas  Engines. 

Mr.  Leoxaud  Andrews  has  again  ■  completed  a  success- 
ful Continental  trip  with  a  party  of  British  power-staliim 
engineers,  inspecting    large    gas-dynamo    installations   in 
German   steel  and   iron  works.     While   we    regard    the 
introduction    of    the   large   gas    engine    into     electricity 
works   in  this  countiy  iis  a  possibility  of  the  next  few 
years,  we  cannot  overlook   the  fact   that  the  steam  t\u- 
bine  is  a  powerful   competitor,  and   is   likely  to   remain 
so  for  Some  long  lime  to  come.     'J'he  enterprise  of  Ger- 
man   engineers    in   developing   the   large   horizontal  gas 
engine    is    extremely    laudatory,    and    for    the    sake    of 
tne  time,  energy  and  capital  expendeil   we  trust  that  it 
may  prove  profitable  to  them.     We  ai'e  inclined,  however^ 
to  entertain  doubts  of  any  ultimate  success  with  this  cla^s 
of  engine   in    electricity    works — that   is,  public  supply 
stations — in  this  country.     The  opinion  of  the  majority  of 
municipal    engineers    apiiears    to    favoiu'    the    liigh-speed 
"cncr;. tins'   unit,  and  confirmation   of  this   nuiv  be  found 
in    the  vast    number   of    high-speed    engines    in    u.se    in 
r.ritish   el(!ctri(ity  works  to-(hiy.     The   iiigh-speed  steam 
engine  is  essentially  a  British  product,  and  coiitras^ts  in  a 
striking  manner  with  Continental   practice,  which  favours 
horizontal,  slow  and  medium  speed   units.     In   these  cir- 
cunisUinces  wc  look  to  the  engine  builders  of  this  country 
to    develop    tin-    multi-cylinder  liigh-speed    vertical   gas 
engine  as  an  ultimate  competitor  of  the  steam   turliine. 
liritisli   research   may    then  lead  to  the  gas  turbine  as  il 
Jias  to  the  steam  turbine.     None  the  less,  we  do  not   lose 
siyht  of  the  fact  that  there  is  n   field  here   for  the   bbist 


University  of  London  :    University  College. — Mr.  H.  M. 

Hobart,  B.Sc,  ^M.List.C.E.,  has  been  appointed  to  the  newl}- 
created  Lectureship  in  Electrical  Design. 

Academie  des  Sciences. — Dr.  Bouchard  has  been  elected 
president  of  this  Society  in  succe-ssion  toM.  H.  Becquerel.  M' 
Becquerel  was  recentlj^  appointed  permanent  secretary  of  the 
Academy. 

New  Submarine  Cable. — The  c.s.  "Faraday,"  belonging  to 
Messrs.  Siemens  Bros.  A:  Co.,  is  engaged  in  laying  a  submarine 
telegraph  cable  between  Varna  (Bulgaria)  and  Sevastopol 
(Russia).  The  "  Faraday  "  left  London  on  July,  1st  and  the 
work  is  now  practically  finished. 

Wireless  Telephony. — It  is  stated  that  the  U.S.  Post;il 
Department  has  issued  an  order  charging  fraud  against  the 
Oakland  Trans-continental  Aerial  Telephone  &  Power  Co., 
Oakland,  Cab,  which  has  been  advertising  that  it  owns  an  in- 
vention whereb}'  it  is  possible  to  "talk  round  the  world  with- 
out wires  or  cables. 

The  Corps  of  Electrical  Engineers.  — Orders  have  been  given 
for  the  iiid  Loudon  Divisional  Engineers,  the  i^rd  and  4th 
London  Field  companies  R.E.  and  the  lind  London  Divisional 
Telegraph  company  K.E.  to  train  at  Heme  Bay  from 
August  2nd  to  10th. 

Among  the  territorial  units  recognised  by  the  Army  Coun- 
cil in  the  list  just  issued  bj'  them  are  the  London  Wireless 
Telegraph  company,  London  Cable  Telegraph  company  and 
London  Air  Line  Telegraph  conqjany. 

Single-Phase  Electric  Traction  on  the  Midland  Railway. — 
In  the  course  ot  our  description  of  this  system  we  nieutioned 
(Tltf  Ekctririnii,  .June  19,  p.  371)  that  the  Westinghouse  car 
was  capable  of  starting  a  train  weighing  163  tons  out  of  Lan- 
caster station.  To  avoid  misapprehension  we  ought  to  say 
that  any  of  the  cars  may  be  called  iqion  to  do  this  work  in 
the  ordinary  course  of  events,  and  that  the  Siemens  cars  as  well 
as  the  Westinghouse  car  do  so  as  a  regular  thing.  The  current 
taken  to  start  out  of  Lancaster  station  is  over  1,000  amperes 
per  motor,  but  the  eonninit.ilion  is  perfect])'  satisfactory. 

Exhaust  Turbmes  in  Mining  Work.  /'/<•  Turbine  describes 
an  installation  of  this  kii\il  at  the  (irube  Kiiiiig  at  Saarbriicken. 
Tlie  e.vhaust  sieam  from  three  winding  engines  is  passed 
through  an  oil  separator  and  then  through  a  liate;iu  collector, 
10^  ft.  in  diameter  and  "J")  ft.  long.  The  turbine  iaof  the  Zoelly 
tyiie,  with  an  output  of  800  II. I",  when  running  at  l,."iOO  revs, 
per  nun.  \  suifaco  condenser  is  also  provided.  The  steam 
consumption  of  the  t\nbine  at  full  load  with  a  steam  pressure 
of  O'J.'l  atmosphere  and  !)0-(i  i)er  cent,  vacimm  w;is  '.'"■Sib. 
|)er  horse  porter  hour. 

Cable  Interruptions.  Dato  of  Int-omiption. 

C.iycniH-     Siilinii."  Miiv  12,  1908 

1,11!.  rnlmiii  -  Anocift)  Miiv  18.  1908 

Kwiiniliiiif;- Miuiliilo    .Iiilv   9.1908 


Kiiloimii— (o'liml  Bactiim 


.tnlv  20,  1908 
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University  of  London. — At  a  meeting  of  tho  Senate  on 
Wednesiluy  last  Pvoi  H.  A.  JMiers,  D.Sc,  F.R.S.,  rrofessor  of 
Mineralogy  in  the  University  of  Oxford,  was  appointeil  Prin- 
cipal of  this  I'niversity  iu  succession  to  Sir  Arthur  Kucker. 

The  Imperial  College  of  Science  ami  Technology  was  ad- 
mitted as  a  school  of  the  University  in  the  faculties  of  science 
and  engineering. 

The  degree  of  Doctor  of  Science  was  conferred  on  Mr. 
S.  W.  J.  Smith  for  a  thesis  on  "  The  Tliermo-magnetic  Analysis 
.if  Meteoric  and  Artificial  Nickel-Iron  Alloys." 

The  Liquefaction  of  Helium. — In  our  issue  of  March  13th 
we  announced  the  solidification  of  this  gas  by  Prof.  Kamer- 
lingh  Onnes,  of  Leyden.  Subsequent  investigation,  however, 
showed  that  this  result  was  premature,  as  the  helium  was  not 
quite  pure.  Prof.  Onnes  is  now  able  to  announce  the  liquefac- 
tion of  helium,  a  result  which  was  obtained  on  July  10  and 
telegraphed  to  Sir  James  Dewar.  He,  however,  desired  chat 
publication  should  be  delayed  for  a  few  days  until  the  result  had 
been  checked,  and  thus  the  facts  were  announced  in  The  Times 
of  the  20th.  Prof.  Onnes  shows  that  the  boiling  point  of  helium 
is  4'3  deg.  abs.  and  the  gas  is  not  solid  when  exhausted  to 
10  mm.  of  mercury — at  which  pressure  the  temperature  must 
have  been  about  3  deg.  abs. 

Illumination  and  the  Eye. — At  a  recent  meeting  of  the 
Illuminating  Engineering  Society,  at  Chicago,  Dr.  H.  Gradle 
read  a  Paper  on  this  interesting  subject.  He  dealt  mainly 
with  the  effect  of  varying  degrees  of  illumination  on  the  eye 
and  showed  that  what  the  eye  considers  good  illumination  is, 
within  certain  limits,  largely  a  matter  of  comparison  or  con- 
trast. The  eye  can  work  comfortably  within  great  ranges  of 
illumination,  but  after  being  exposed  to  very  high  illumina- 
tion, such  as  sunlight,  considerable  time  is  required  to  adapt 
it  to  see  clearly  where  the  illumination  is  less.  In  the  dis- 
cussion it  was  brought  out  that  the  eye  in  normal  daylight 
receives  a  certain  amount  of  light  from  every  direction.  If 
we  change  these  conditions  with  artificial  light,  it  is  most  try- 
ing to  the  eyes.  For  example,  a  person  when  sitting  in  a  com- 
paratively dark  place  and  looking  toward  a  place  more  brilliantly 
lighted  with  exposed  lamps  suffers  great  eye  fatigue.  A  prac- 
tical example  of  this  was  afforded  by  the  accidental  extinguish- 
ing of  the  lamps  at  one  end  of  the  meeting  room  during  the 
meeting,  thus  causing  considerable  eye  discomfort  to  those  sit- 
ting in  the  dark  end  of  the  room  looking  to  w.ards  the  lighted  end. 

Fire  on  the  City  &  South  London  Railway. — <Ju  Thursday 
evening  last  a  small  fire  occurred  on  the  down  road  of  this 
company's  system  near  Moorgatc-street  station.  Fortunately 
it  led  to  no  casualties,  either  through  burns  or  fright,  and  with 
the  assistance  of  the  Fire  Brigade  it  was  soon  got  under. 
These  facts,  however,  did  not  prevent  a  certain  section  of  the 
Press  from  attributing  the  outbreak  to  most  extraordinarj',  and 
even  supernatural,  causes.  As  was  to  be  expected,  the  dan- 
gerous "  Huid,'  electricity,  was  again  made  the  scapegoat,  and 
various  weird  theories  were  advanced  in  support  of  this  view. 
Thinking,  however,  thatsome  quitesimple  reason  mightbc  at  the 
bottom  of  this  accident,  one  of  our  representatives  paid  a  visit 
to  Mr.  McMahon,  chief  engineer  of  the  City  <fe  South  London 
Railway,  to  elicit  his  views  on  the  subject.  As  a  result  of  this 
visit  it  may  be  stated  (indeed,  the  fact  has  already  come  out 
at  the  Board  of  Trade  emjuiry)  that  the  fire  was  not  primarily 
due  to  electrical  causes.  It  may  have  been  caused  by  the 
ignition,  spontaneous  or  otherwise,  of  some  waste  or  by  other 
external  reasons,  such  as  cigarette  ends  or  matches.  This  is 
borne  out  by  the  fact  that  at  first  and  until  the  cables  had 
become  ignited,  there  was  no  "  popping,"  such  as  might  be 
expected  from  an  electrical  fire.  Further,  the  news  that  a  fire 
was  in  progress  was  known  at  the  Stockwell  station,  by  tele- 
phone, some  minutes  before  anj-  circuit-breakers  came  out.  Th« 
reports  as  to  the  damage  were  much  exaggerated  and  traffic 
could  have  been  resumed  in  quite  a  short  time  but  for  the  fact 
that  it  was  considered  better  to  have  everything  in  order  first. 
It  is  in  no  way  desired  l>y  any  electrical  engineer  to  avoid  the 
just  responsibility  of  a  proper  electrical  fire,  but  the  ascription 
of  every  fire  to  this  cause  is  a  matter  which  rather  rankles. 
We  are,  therefore,  glad  to  be  able  to  dispose  of  another  canard. 


Electricity  Supply  in  Germany.— As  is  their  annual  custom, 
the  FAiiktrotcihninclic  Zeitsclirif/  has  published  statistics  re- 
lating to  this  subject,  from  which  it  appears  that'there  are  now 
1,530  stations  in  operation.  The  lighting  load  amounts  to 
57G,2H4  kw.  and  that  for  power  to  i")2'l,577  kw.,  a  total  of 
1,000,501  kw.,  or  an  average  of  (>.50  kw.  per  station.  The 
capacity  of  the  stations  amounts  to  8.58,H41  kw.  ;  G4  stations 
have  a  capacity  e.xceeding  2,000  kw.  The  following  table 
gives  details  as  to  the  supply  and  capacity  of  the  stations  : — 


Power  in  KW. 


Nature  of  current. 


No. 


Ma-     .\eoamu- 
chines.      lators. 


Total. 


Contiiiuovi.'i  1,217  '  178,169  64,853  1  245,022 

Single  and  t.wo  phase   41  26,201  115      26,316 

Three  i)liase 129  151,125  1,556     152,659 

Single  phase  and  three  phiise 2  975  14 

Continuous  and  single  phase 19  15,828  2,838 

Continuous  and  three  phase    116  334,492  58,146 

Continuous,  single  phase  and  three 

phase 2  25,965  588      26,551 

Unknown 4 


989 

16,666 

392,638 


Total 1,530     730,749    128,090    858,841 

Of  the  above  .stations,  1,02.5  belong  to  the  State  or  to  municipal 
authorities,  501  to  private  owners,  and  details  as  to  four  are 
unknown. 

Wireless  Telegraph  Notes. — Renter's  agency  announces  that 
the  Bulgarian  Government  are  negotiating  for  the  establishment 
of  a  Marconi  wireless  telegraph  station  at  Varna. 

The  North-AVest  lightship  (stationed  26  miles  off  Liverpool) 
is  to  be  equipped  with  Marconi  apparatus  in  communication 
with  the  lighthouse  at  Bidston  Hill,  on  the  Wirral  side  of  the 
Mersey.  The  Mersey  Dock  and  Harbour  Board  are  providing 
this  communication. 

The  United  Wireless  Telegraph  Co.  has  opened  a  station  for 
commercial  messages  at  Friday  Harbour,  Washington  (U.S.A.). 

It  is  announced  that  wireless  communication  has  been 
established  across  the  Pacific,  intimation  having  been  received 
from  Honolulu  of  the  receipt  of  a  message  from  Rear-Admiral 
Sperry's  flagship  "Connecticut"  at  San  Francisco,  this  mes- 
sage being  relayed  by  the  "  Yankton,"  on  her  way  to  Honolulu 
in  connection  with  the  establishment  of  wireless  communica- 
tion between  the  different  vessels  of  the  U.S.  Pacific  fleet. 

According  to  the  Paris  Fiyaro  the  French  War  Department 
are  putting  the  new  central  wireless  station  on  the  Champ  de 
Mars  underground,  and  according  to  our  contemporary  it  is 
the  hope  of  the  chief  engineers  of  this  enterprise  to  be  able  to 
establish  communication  with  New  York. 

A  correspondent  of  the  Paris  Eclair  states  that  a  group  of 
French  Catholics  offered  to  instal  in  the  Vatican  a  wireless 
telegraph  station,  enabling  the  Holy  See  to  communicate  with 
Catholics  all  over  the  world  without  using  the  Italian  stations. 
The  Pope,  although  delighted  with  the  offer,  has  been  obliged 
to  refuse,  as  a  single  wireless  telegraph  station  would  not  surtice. 
Corresponding  stations  would  be  necessary,  and,  as  the  Marconi 
Company  cannot  guarantee  complete  secrecy  of  communication, 
special  stations  would  have  to  be  established  for  the  Holy  See. 

The  Great  Eastern  Railway  Co.  have  decided  to  fit  their 
steamers  with  wireless  telegraph  a  pparatus.  Two  of  the  boats 
on  the  Hook  of  Holland  service,  the  turbine  steamer  "  Copen- 
hagen "  and  the  twin-screw  "Dresden,"  have  already  been 
equipped. 

It  is  announced  that  "  flying  top-masts,"  or  top-gallants  are 
beinf  Generally  fitted  in  the  Japanese  fleet  for  wireless  tele- 
graphy as  in  the  British  Navy. 


ARRANGEMENTS  FOR  THE  WEEK. 

FRIDAY,  July  24tli  (to-day). 

The  Tramways  axd  Light  Railways  .VsisociATiox. 
4  p.m.    Meeting  at  35,  Parliament-street,  Westminster.  Discussion 
on  Prof.  C.  A.  Cai us- Wilson's  Paper  on  "  Rail  Corrugation." 
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ELECTRIC  TRACTION  ON  RAILWAYS.* 

VII.-AXLES. 

BY  PHILIP   DAWSON. 

(Continued  from  pa;ie  515.) 

Svvimary. — In  this  article  the  author  considers  the  important  ques- 
tion  of  axles,  and  gives  details  of  present  practice,  after  «  hich  an  out- 
line is  ffiven  of  the  calculations  involved  in  axle  design. 


The  calculation  of  axles  lias,  as  regards  electric  traction, 
only  recently  received  careful  attention.  The  entirely 
theoretical  determination  of  axles  is  practically  impossible, 
for  only  experience  in  conjunction  with  theory  can  enable 
satisfactory  results  to  be  arrived  at.  The  introduction  of 
electric  traction  has  introduced  a  new  factor  into  the  calcu- 
lations, that  due  to  torsion,  which  must  be  taken  into  con- 
sideration when  deciding  on  the  dimensions  to  be  given  to 


has  been  thoroughly  considered  in  the  United  States  of 
America  by  the  Central  Electric  Railway  Association, 
who  have  fixed  upon  the  types  reproduced  in  Fig.  1  accord- 
ing to  the  various  weights  they  have  to  carry.  Fig.  1  is 
interesting,  summarising  as  it  does  the  results  obtained  in 
American  practice. 

The    stresses    to   which    axles    are    subjected,    may    be 
summarised  as  follows  : — 

(1)  The  weight  to  be  carried  by  the  axle. 

(2)  The  pressure  against  the  flanges  of  the  wheels  in  curves 

(3)  The  pressure  of  the  brake  blocks,  when  single  blocks. 

(4)  The  backward  thrust  of  the  axles  due  to  braking. 

(5)  The  unequal  travel  of  the  wheels  in  curves. 

(6)  Stress    due  to  the  thrust  of  the  motor  gearing  and 
torsion. 

It  will  be  observed,  as  regards  the  above  conditions,  that 
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motor-car  axles  ;  this  factor  is  of  great  importance,  particu- 
larly in  those  cases  where  heavy  weights  and  considerable 
rates  of  acceleration  have  to  be  dealt  with. 

But  there  are  other  factors  besides  the  dimensions  which 
enter  into  consideration  when  axles  iiave  to  be  designed, 
the  neglect  of  which  lias  frequently  brought  about 
serious  troubles  with  axles  wliich.  considering  their  dimen- 
sions, should  have  given  (>veiv  satisfaction.  The  Icngtii  and 
the  diameter  of  the  axle  in  the  journals  (ii'i>ends  largely  on 
the  weights  which  the  axle  has  to  carry,  on  the  length  of  the 
axle  as  well  as  on  the  diameter  of  the  road  wheels.  For 
reasons  of  weight,  axles  are  rarely  made  of  the  same  dia- 
meter throughout,  and  the  greatest  care  nuist  be  cxcrcisi'd 
that  the  change  from  one  size  to  another  is  gradually 
cflfectcd,  as  abrupt  changes  in  dimensions  are  sure  to  cause 
bri'akages. 

i'x'fore    going    more    exhaustively    into    I  lie    theoretical 

di'termination  of  motor-car  axles,  it  may  be  of  interest  to 

consider  what  j^raclice  has  so  far  shown  to  give  .satisfactory 

results  in  electric  railway  working.     The  subject  in  question 

*  Copyright.     All  rights  o(  reproduotion  are  reserved. 


practicallv  thev  can  be  divided  into  three  classes,  namely, 
those  which  depend  upon  the  dead  weights  carried,  those 
which  depend  upon  the  effects  of  braking,  and  tho.sc  which 
are  effect ed  bv  the  action  of  electric  motor-driven  axles 
de))ending  on  the  action  of  the  motor. 

As  regards  the  question  of  dead  weights,  the  effect  of 
these  on  the  axles  will  be  very  different  when  separated 
from  them  by  springs,  and  when  directly  ajqilied  to  them, 
and  the  stresses  where  the  weigiit  is  not  carrieil  by,  or 
through,  springs  will  be  many  times  greater  than  the  actual 
weight  apjilied. 

.\s  regards  the  .stresses  due  to  the  application  of  the 
brakes,  these  are  practically  limited  by  the  cocllicient  of 
friction  which  exists  between  the  rail  and  wheel,  and  the 
same  holds  good  of  the  torsional  effects  due  to  the  action  of 
the  motor  on  the  axles. 

In  the  case  of  trail  cars  all  the  weight  is  spring  borne, 
whereas  in  the  case  of  motor-car  a.xles  not  only  will  the  axles 
have  torsional  strcs.'^es  im])oscd  upon  them  by  the  motor,  but 
they  will  also  have  to  bear  a  certain  portion  of  the  weight  of 
the  motor  without  the  interposition  of  any  .springs. 
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For  the  above  leasoiii*.  it  will  at  once  be  seen  that  motor- 
car axles  have  to  be  designefl  on  a  much  more  liberal  basis 
than  trail  car  axles,  even  if  the  same  weights  were  involved 
in  both  cases.  But,  besides  the  above  reasons,  there  is 
another  which  deserves  attention,  and  which  is  due  to  the 
fact  that  motor-driven  axles  usually  require  keyways  to  be 
lit  in  them  for  fixing  the  gears.  The  actual  reduction,  in 
consequence,  may  be  small,  but  the  .sharp  corners  required 
by  the  keyways  are  a  source  of  weakness,  as  experience  has 
shown,  in  that  cracks  are  very  prone  to  start  at  keyways, 
therefore  special  caution  is  required  in  proportioning 
motor-driven  axles,  and  in  designing  the  keyways  in  such  a 
manner  as  to  reduce  liability,  as  far  as  possible,  of  cracking, 
referred  to  above. 

Besides  the  above  cause  of  stresses  in  axles  there  are 
others  which  must  be  taken  into  consideration,  such  as  the 
effects  of  the  shocks  of  the  flanges  of  the  wheels  against  the 
rails  when  these  suddenly  enter  a  curve,  or  at  points  and 
crossings,  and  as  it  is  impossible  to  calculate  them  theoreti- 
callv  thev  can  only  be  assumed  or  allowed  for  in  the  calcula- 
tions, which  should  be  made  when  motor  axles  are  designed. 

The  following  Table  I.  gives  some  data  of  axles  for  electric 
traction.  The  several  stresses  to  which  motor-car  axles  are 
subjected,  and  the  restricted  space  available,  has  resulted 
in  the  mo.st  careful  study  being  made  in  order  to  ascertain 
what  steels  are  the  most  suitable,  and  in  this  connection  the 
following  data  may  prove  of  interest : — ■ 

'^Sample  Specifications  of  Special  Xickel  Sted  for  Axle  Purposes  and 
Sesults  obtained  by  the  A  uihor.     Chemical  Composition. 

Sample. 


Carbon    

Silicon      

Manganese  .. 
Phosphorus 

Xickel 

Sulphur    


1. 

2. 

0-37 

per 

cent. 

0-3      to  0-35 

per  cent 

0-52 

„ 

0-15    to  0-25 

J, 

0-455 

„ 

0-9      to  1-0 

,, 

0-02(i 

0  0 15  to  0  02 

J, 

3-89 

3-0      to  3-5 

,, 

0-01 

— 

Result  of  Teals. 
Tensile    strength    in    tons    per 

sq.  in 40-74  ...        46-9 

Elastic  limit  in  tons  per  sq.  in 2972  ...        33-5 

Ratio   73-2  per  cent.    ...        714 

Elongation  on   2  in 28-9  per  cent. 

Contraction  on  2  in 65-77  ...  16  to  20  % 

Contraction  on  4  in ...  58  % 

The  steels  mentioned  above  are  now  commercially  manu- 
factured. They  are,  however,  expensive,  involving  amongst 
other  things  double  refining  and  special  treatment.  In  the 
case  of  steel  No.  1  and  2  it  will  be  remarked  that  gi-eat  care 
has  been  taken  to  eliminate  the  phosphorus.  As  regards 
No.  1  it  will  be  observed  that  there  is  a  very  large  percentage 
of  silicon.  This  has  been  added  and  is  not  present  as  an 
impurity.  The  object  of  the  silicon  is  to  hold  the  carbon  in 
solution,  and  this  not  only  makes  the  steel  more  homo- 
genous but  also  more  elastic.  One  of  the  most  important 
properties  to  be  obtained  is  that  the  steel  shall  be  able  to 
stand  a  considerable  and  protracted  vibration  without 
changing  its  structure  and  producing  liaVjility  to  fracture 
This  property  is  more  important  than  any  of  the  other 
mechanical  properties,  and  a  test  has  now  been  devised 
by  which  it  can  to  a  certain  extent,  be  measured  by  com- 
parison with  other  known  steels.  It  is  generally  known 
under  the  name  of  the  alternating  stress  test,  and  is  taken  as 
follows  :  A  piece  of  steel  of  a  given  diameter  and  length  is 
fixed  in  a  revolving  chuck,  the  revolutions  of  which  are 
counted  by  a  recorder.  A  blow  of  a  given  weight  is  given 
at  intervals  of  a  certain  number  of  seconds.  This  blow  is 
frequentlj-  given  by  means  of  a  spring  acting  on  a  striker 
actuated    bv  a  cam  worked  automaticallv  by  the  lathe. 


This  tool  is  constructed  in  such  a  way  that  the  .steel  is  sub- 
jected to  this  alternating  stress  under  exactly  similar  condi- 
tions in  all  cases.  }^ 

The  difference  in  behaviour  of  steel  under  this  test  will 
be  seen  by  the  fact  that  steel  No.  1  .stood  6.3,470  blows  before 
breaking,  whereas  ordinary  steel  such  as  is  used  for  .structural 
purposes  wil  only  stand  2.0(»0  blows. 

The  ratio  of  ela^ti  limit  to  the  breaking  stre-ss  and  the 
high  percentage  of  extension  and  reduction  of  area  all  con- 
firm the  cjuality  of  this  steel  as  regards  its  ability  to  with- 
stand shocks  and  varying  stresses.  If  steel  of  this  descrip- 
tion be  used  it  would  not  be  improved  by  heat  treatment, 
in  consequence  of  the  high  percentage  of  silicon  and  man- 
ganese. After  treatment  it  would  become  too  hard  to  be 
machined,  and  would  have  to  be  annealed. 

Besides  the  two  very  special  steels  which  have  been  men- 
tioned above,  and  which  are  classed  under  the  generic 
name  of  nickel  steel,  there  are  many  others  in  general  use. 
With  nickel  steel  some  difficulty  was  experienced  at  the  staTt 
in  gettmg  the  nickel  uniformly  distributed,  with  the  result 
that  the  steel  produced  has  ncrt  always  been  reliable.  But 
special  care  in  manufacture  has  enabled 
satisfactory  results  to  be  obtained,  and 
there  are  firms  to-day  whose  nickel 
steel  is  beyond  suspicion. 

Steel  for  axles  must  be  manufac- 
tured by  the  Siemens-Martin  process. 
If  nickel  steel  is  used  it  must  be 
borne  in  mind  that  it  does  not  run 
well  in  gun-metal  bearings  ;  and  a 
good  deal  of  care  will  be  required  before 
settling  on  the  bearing  metal  to  be  used 
if  the  steel  contains  more  than  2  per 
cent,  of  nickel. 

The  .steel  specified  below  lends 
itself  particularly  to  heat  treatment,  a 
method  which  has  proved  invaluable 
in  motor-car  manufacture.  The  results  of  such  treat- 
ment of  suitable  steel  increases  the  tensile  strength  about 
20  per  cent.,  and  the  elastic  limit  about  30  per  cent.,  and 
what  is  more  important  still  it  increases  the  resistance 
to  decrystalisation  under  varying  stresses  practically  ten 
times  : — 

—  1.  2.  3. 


Fig.  2. 


Carbon     

Silicon      

Siilphm-   

Phosphorus   . 
JIanganese  ... 

0-36  per  cent. 

0-15 

0-01 

0-02 

0-82 

After  Heat 

0-37  per  cent. 

0  06 

0-02 

001 

0-51 

Treatment. 

0'43  per  cent. 

0-065 

0-05 

0-05 

0-94 

Elonaatiou  ... 
Contraction  . 

26  per  cent. 
52-6      „              t 

27  per  cent. 
40 

21.3  per  cent. 
44-7 

As  regards  the  tests  to  which  axles  should  be  submitted, 
there  are  various  accepted  standards  in  railway  work,  but 
the  following  is  a  good  example  of  the  sort  of  requirements 
which  should  be  made.  The  steel  should  be  manufactured 
from  Swedish  iron,  made  by  the  Siemens-Martin  open- 
heater  process.  .\  percentage  of  the  finished  axles  should 
be  tested  to  destruction  with  a  falling  weight  of  one  ton. 
For  axles  six  circles  in  diameter  10  blows  falling  35  ft.  with 
bearings  o  ft.  apart. 

A  few  remarks  as  regards  the  standard  steam  railway 
specifications  may  be  useful  as  a  basis  of  comparison. 

Thus  the  Great  Western  Railway  .specifies  the  use  of  steel 
having  a  tensile  strength  of  at  least  3.3  tons  to  the  square 
inch,  with  an  elongation  of  25  per  cent.     The  standard 
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Table  I. — Data  Regarding  Some 

Standard  Axles. 

(See 

Fig.  2.) 

Load  on 

A  in 

B  in 

C  in 

D  in 

in  lbs. 
7,800 

inches. 

inches. 
4025 

inches. 

S 

inches. 

•Central  London  motor- 

.-,■75 

car  axl<> 

jMauhattan    Elevated 

G.800 

8 

4-25 

8-5 

5-5 

motor-car  axle 

American    Street    Ky. 

9,400 

9 

5 

10-125 

(i-375 

Assoc.  40  ton  motor- 

car 

50  ton  motor-car  

12.000 

9-25 

5'5 

8-5 

6-5 

L.  B.  &  S.  C.  Rv 

14.800 

10 

5J 

10-188 

7-813 

Interborough.NewYork 

— 

9 

5 

— 

7-75 

Berliner  Vorortbalm  . . . 

lo.niMi 

(;-ii9 

3-74 

9-56 

6-29 

practice  in  Germany  is  to  use  .•?iemens-Martin  .steel  having  a 
tensile  strength  of  39  tons  pev  square  inch,  whilst  in  America 
the  Manhattan  Elevated  Co.  require  a  tensile  strength  of 
only  26-6  tons  per  square  inch,  wth  an  elongation  of  22  per 
cent,  in  a  length  of  eight  inches. 


Erratum. — We  regret  that  several  decimal  points  in 
Table  X.  of  Mr.  Dawson's  article,  appearing  on  page  437 
of  The  Electrician  of  July  3rd,  became  displaced.  The 
figm-es  should  read  30-5  to  45-5,  246  to  60-7  and  32-6 
to  65.— Ed.  E. 

(To  Ik  cnvtinued ) 


DIVERSITY  FACTORS. 

BY  F.  FERNIE. 

Tlie  diversity  factor  among  a  number  of  consumers  is  defined 
;is  the  ratio  of  the  sum  of  all  the  consumers'  maximum  demands 
to  the  maximum  demand  on  the  station.  The  writer  thinks 
a  more  enlightening  way  of  putting  it  is  :  The  diversity  factor 
is  that  number  by  which  the  sum  of  the  consumer's  maximum 
loads  must  be  divided  in  order  that  this  sum  may  equal  the 
maximum  observed  load  on  the  station. 

The  cost  to  the  station  of  supplying  an}-  one  consumer  is, 
according  to  the  "  maximum  demand  "  system, 

C  =  "^'  +  /'  +  ..-E (1) 

where  a  =  that  part  of  the  capital  charges  per  kilowatt  which 
depends  on  station  maximum  demand, 
A- =  maximinn  demand  of  consumer, 
D  =  general  diversity  factor, 

//  =  that  part  of  capital  charges  per  consumer  which  de- 
pends on  the  number  of  consumers, 
a;  =  number  of  units  used, 
ft  =  running  cost  per  unit. 
If/.-„^.j,  t....    are  the    consumers'   maximum    demands,  D 
must  be  such  that  i!/.-  D  =  K  t  lie  maximum  demand  on  the  station. 
Thus  if  i.7f=  2,000  kw.and  K  =  1,000,  then  1)  =  2,000/1,000=  2. 
.Sup])0sing  every   consumer  were  charged  on  the  basis  of 
C')uation  (1).     If  l)  =  'l  the  assumption  isthatevery  consumer 
atl'ects  the  station  maximinn  loaH  liy  the  half  of  his  individuiil 
maximum  load — that  is,  that  at  the  time  of  maximum  load  on 
the  station  every  consumer  has  switched  on  one-half  of  his 
-maximum  demand. 

It  i.s  vciy  curlaiii,  however,  that  at  the  time  of  maximum 
load  on  the  station,  some  cun.sumers  will  lie  making  no  demand, 
.some  jiorhaps  half  thcii'  maximum,  and  some  their  full  maxi- 
mum, with  •■ill  intermediate  demands. 

It  has  been  stated  several  times  recently  that  those  sujiplj' 
authorities  who  sell  encrfjy  at  Id.  per  unit  and  less  must  lie 
selling  it  at  uudor  cost  price,  and  it  seems  probable  that  these 
statements  are  made  from  a  consideration  of  an  eipiation 
i-imilar  to  (1).  If,  however,  the  matter  tic  looked  at  in  ratlu  i 
a  diflcrent  way,  those  low  rates  can  bo  shown  to  be  quite  sound. 
fSuppoHc,  instead  of  considering  individual  consumcTH,  one 
consifierH  groups  of  consumers,  each  group  consisting  of  a 
similar  class  of  consumer,  having  approximately  similar  load 


factors.  Each  group  must  consist  of  a  similar  class  of  con- 
.sumer — that  is,  a  shop  must  not  be  in  the  same  group  with  a 
private  house,  although  their  load  factors  ma}'  be  the  same. 

Consumers  of  a  similar  class  having  approximately  similar 
load  factors  can  be  supplied  at  a  similar  cost  per  unit,  and  for 
any  station  there  is  a  certain  (rather  indefinite)  consumer's 
load  factor  above  which  the  cost  per  unit  alters  very  slowly — 
that  is,  if  cost  per  unit  (calculated  from  (1))  be  plotted  against 
consumer's  load  factor,  the  rate  of  change  of  the  curve  will  be 
found  to  be  very  quick  for  low  load  factors,  but  gets  slower 
and  slower  as  the  load  factor  increases,  always  approaching 
but  never  quite  reaching  the  value  E.  Hence  a  group  of  high 
load  factor  consumers  may  varj'  a  good  deal  amongst  them- 
selves and  still  be  charged  at  a  uniform  rate  per  unit  without 
any  great  error. 

The  consumers  being  then  split  up  into  groups,  the  ques- 
tion arises  as  to  what  is  the  correct  rate  per  unit  for  each 
group.  This  must  depend  on  the  maximum  demand  made  by 
the  group  on  the  station.  The  maximum  demand  of  an}-  group 
depends  on  the  "class  diversity  factor  "  of  the  group — i.e.,  on 
the  diversit}'  factor  existing  amongst  the  members  composing 
the  group.  This  diversit}'  factor  will  have  a  very  different 
value  for  difterent  groups.  Thus  the  maximum  demand  of  any 
group  =  -k  d,  where  A-j,  A-^,  /13  ...  are  the  maximum  demands 
of  the  individuals  in  the  group,  and  d  is  the  class  diversity 
factor  of  the  group. 

The  cost  of  supplying  any  group  per  annum  is  then 

ft. .  — 
d 


C  =  . 


^h 


-hn-{-.vl{, 


(2) 


where  «=number  of  consumers  in  the  group, 

;(;=number  of  units  used  by  the  group  per  annum. 

D,  is  not  the  general  diversity  factor,  but  a  third  kind,  the 

"roup  diversity  factor..  This  is  a  number  such  that  2~,-  divided 

by  it  is  equal  to  K,  the  maximum  load  on  the  station.  Dj  is 
only  equal  to  unity  when  the  maximum  demands  (-k  d)  of  all 
the  groups  coiiicide  in  point  of  time.  The  meaning  of  D,  is  at 
once  apparent  if  the  groups  are  regarded  as  individual  con- 
sumers. 

It  is  the  widely  varying  values  of  (/,  the  class  diversity 
factors,  that  make  possible  the  low  rales  per  unit  for  some 
groups. 

Suppose  the  consumers  are  divided  into  three  groups,  then 
the  following  table  shows  the  number  of  kilowatts  of  station 
maximum  demand  for  which  each  group  would  be  responsible, 
according  as  the  first  term  of  equation  (■_')  is  -k'D  or  -kjd.Di 
(K  =  iOdkw):— 


CJroup. 

2/,-. 

200  Uv. 
300  U\v. 
500  k«-. 

d. 

Skld.lh- 

iV  11, 

1 
2 
3 

4  0 
2  0 
1-5 

37  about 
113      „ 
250      „ 

80 
120 
200 

4C0 

400 

„2:/.-    200  ,  ;5tii)    .'ioo 

^,r=   4   +    -2    +  l-5  =  ^^^' 
.-.      D,  =.533/400=  1-33. 

i;/,  =  200 +300 +500  =1,000, 
.-.       1)=  1,00(1/400=2-5. 

It  will  bo  seen  from  tho  above  that  a  group  with  a  class 
diversity  of  4  has  to  pa}'  less  than  half  the  standing  charges, 
li\-  tho  metboil  wiiicli  takes  into  account  tho  class  diversity 
f.ictor,  than  by  the  mcthnt  which  only  tako.s  into  account  tho 
general  diveisity  factor.  Wherea.s  a  group  with  a  class  diversity 
factor  <j[  l'.")  has,  in  tho  exanqile  above,  to  ])ay  nioro  by  tho 
form(!r  method  than  by  the  latter.  The  first  method  charges  a 
consumer  (in  the  basis  of  lii.s  group  load  factor,  and  the  second 
on  bis  individual  load  factor. 

Tho  cost  per  unit  for  any  group  of  consumers  is  then 


Cost  per  unit 


./.  I) 


+  * 


■J +  11. 


(») 
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Tlie  terra  I'li  should,  of  course,  not  really  lie  in  the  equation 
at  all,  but  should  represent  a  fixed  charge,  equal  to  '/,  for  each 
consumer,  which   may   take  the  form  of  a  meter  rent.     This 

harge  is  here  assumed  to  be  the  same  for  each  consumer,  but 

-,  in  reality,  widely  different  for  different  consumers. 
In  attempting  to  fix  a  scale  of  charges  for  different  groups 

locording  to  (3)  some  figures  have,  of  course,  to  bo  estimated. 

However,  with  some  experience,  the  estimates  may  l)e  made 
fairly  closely.  Neglecting  Dj  for  the  moment,  one  has  to 
estimate  -l.'d  for  each  group.  This  may  be  partly  done  by 
inserting  a  maximum  demand  indicator  on  the  premises  of 

ertain  typical  consumers,  and  assuming  that  the  ratio  thus 


obtiiined  of 


maximum  demand  in  kilowatts 


is  true  for   the 


kilowatts  installed 
whole  group.     The  total  kilowatts  installed  by  any  group  are 
of  course  known,  so  that  ^A-  may  be  estimated. 

The  values  of  '/  are  not  difficult  to  guess  at  for  many  classes, 
but  assuming  that  -k  is  correctly  estimated  for  any  group,  '! 
lay  often  be  calculated.  This  may  be  done  by  taking  advan- 
age  of  the  fact  that  different  feeders  often  feed  a  particular 
class  of  consumer  only]  If  it  is^possible  to  isolate  each  feeder 
district  from  the  rest  of  the  network,  which  can  be  done  on 
most  modern  thiee-wire  networks,  the  result  may  be  made 
more  certain.  Indeed,  b}'  comparing  feeder  load  curves, 
drawn  out  for  24  hours,  for  dark  and  light  days,  and  warm  and 
cold  days,  the  value  of  Ikjd  can  be  arrived  at  for  nearly  every 
class  of  consumer.  Then  if  either  17.- ore?  has  been  estimated, 
the  value  of  the  other  can  be  calculated. 

An  example  may  make  this  clear.  Suppose  a  certain  feeder 
supplies  a  purely  residential  district.  If  the  feeder  district  be 
isolated  about  the  time  of  maximum  load  (on  this  feeder),  the 
feeder  ammeter  reading  will  give  the  value  of  Ikicl.  For 
instance,  on  a  three-wire  system,  suppose  the  jiositive  feeder 
reading  is  200  amperes  and  the  negative  220  amperes,  and  the 
voltage  of  supply  is  500.  Then  210  x  .500/1,000  = :;/./(/  in 
kilowatts  =  10.5  kw.  If  it  has  been  found  that  two  or  three 
typical  consumers  (in  this  district)  have  a  maximum  demand 
1  ([ual  to  one-third  of  the  kilowatts  installed  in  their  premises, 
then  !SA=  one- third  total  kilowatts  installed.  Suppose  this 
«quals  150  kw.,  then  (/  =  150/105  =  1-4  (about). 

The  value  of  d  thus  obtained  maj^  now  be  used  for  all  similar 
•consumers,  who  fall  into  the  same  class,  on  other  feeders. 
There  are  several  ways  of  loughly  checking  this  result,  because 
there  are  occasions  on  many  feeders  when  two  or  more  classes 
of  consumers  will  be  making  their  maximum  demand  at  the 
same  time,  so  that  the  sum  of  the  values  of  -A  il  for  the  portion 
of  each  cla.ss  on  that  feeder  should  be  equal  to  the  observed  load 
on  the  feeder.  Again,  the  value  of  -A/(/  for  industrial  power 
consumers  is  probably  represented  by  the  station  load  on  a  tine 
warm  day,  peihaps  about  II  a.m.  -A-  will  for  this  class  be 
nearly  equal  to  the  total  kilowatts  installed  by  the  class,  but 
the  value  of  </  will  be  (comparatively)  very  hijih. 

For  public  houses  the  value  of  (/  is  probably  nearly  unity. 
-k  may  be  roughly  estimated  by  observing  the  sudden  fall  of 
the  station  load  at  11  p.m.  (with  some  deductions),  supposing 
the  public  house  closing  time  to  be  11  p.m. 

Whilst  the  quantities  '^k  and  '/  for  each  class  may  be  sepa- 
ratel}'  estimated,  from  different  feeders,  the  results  can  be 
eheclted  bj'  the  station  load  curves.  For  instance,  the  load 
OQ  a  station  at  10  p.m.  in  winter  maj-  be  made  up  of  private 
houses,  public  houses,  places  of  entertainment,  late  closing 
shops  and  public  lighting,  whilst  at  6  p.m.  it  may  be  made  up 
of  all  these  plus  early  closing  shops;  at  5  p  m.  it  may  be  the 
same  as  at  G  p.m.  plus  business  offices  and  minus  places  of 
entertainment.  Hence,  from  one  load  curve,  the  offices  and 
early  closing  shops  may  be  estimated.  It  should  be 
possible,  by  drawing  the  load  curves  for  each 
adding  them  together,  to  build  up   the   station 

~k;d  being  then  obtained  for  each  group  2    "",     must  equal 

K,  the  maximum  demand  on  the  station;  hence  D,  is  calcu- 
lated directly. 

The  estimated  revenue  from  a  scale  of  charges,  based  on 
these  calculations,  must  then  be  checked  against  the  estimated 
expenditure. 


group   and 
load  curve. 


The  following  table  represents  some  possible  groups,  with  a 
suggested  value  of  d  for  each,  and  a  possible  scale  of  charges  : — 

Group. 

Eaily  closing  shops     

Otlices,  banks,  ite 

Luter  closinp  shops  (depending  on  fleclivred 

hour  of  closing; 
Private  houses  .rental  above  £35  and  be- 
low £150. 

,,  ,,       I  rental  above  £150)    

,,  ,,       (with  15  ,  or  more  power, 

heating,  &c.,  installed) 

Basements  and  special   

Private  houses  (rent  below  £35)  

Power  consumers     

"Intermittent"    power    consumers    (lifts, 
barbers,  butchers,  &c.) 

Theatres     

Churches  (with  motor  organ,  week  day  use 

only  considered) 
Tramways 

*  Combined  charge. 

The  following  table  gives  some  average  consumer's  load 
factors  collecteil  from  different  sources,  all  for  comparatively 
small  installations,  less  than  25  H.P. 


(I. 

Cost  per 
unit. 

10 

l-l 

8d. 

7d. 

3d.  to  6d. 

1-3 

3d. 

1'4  or  more 
1-5 

2:/d. 
2d.- 

1-6 

1-3 

5  0 

10  or  15 

lid. 

2^d. 

Id.  or  less 

Id. 

1-0 
1-6 

3d. 
2d. 

15-0  (?) 

|d.  or  less 

Consumer. 


L.F. 


units  per  annum 


100. 


max.  demand  >;  8,760 

Private  house  (lighting  alone) 15  to  20  per  cent. 

Elevators  (power)    '4  ,, 

Butchers  and  bakers  (power)  (one  motor) 3'25  to    5        ,, 

Printers  (power)  (more  than  one  motor)    8  to  10         ,, 

.Joiners  (power)  (more  than  one  motor) 9  ,, 

Engineers' shops  (powernmore than  1  motor)  12  ,, 

Laundries  (power)  (one  or  more  motors)    12  ,, 

Cloth  workers  (power)  (one  or  more  motors)  .  12  ,, 

Organ  motors  (power)  (one  motor)... 3"5  ,, 

Stable  motors  (power)  1  one  motor) 3-5  ,, 

Shops  (lighting)  lone  hour  average  daily  use  5  ,, 

of  light) 
Shops  (bghting)  (two  hours  average  daily  use  9  ,, 

of  light) 

All  consumers  might  have  the  option  of  a  separate  rate  for 
power  and  lighting.  There  should  also  be  the  option  of  a 
"  time  switch "  rate  for  power  consumers.  The  charge  per 
unit  depends,  of  course,  on  the  average  individual  load  factor 
as  well  as  the  diversity  factor  ;  thus  the  load  factor  of  inter- 
mittent power  consumers  is  very  poor,  but  the  class  diversity 
factor  is  very  high.  The  load  factor  of  a  group  takes  account 
of  the  class  diversity  factor,  and  of  the  individual  load  factors. 
Thus  group  load  factor  per  cent. 
_  Number  of  units  consumed  by  group  per  annum  ^  ^qo 

'^k/d  in  kilowatts  x  8,760 
This  load  factor  is  equal  to  the  average  of  the  consumers' 
load  factors  composing  the  group  only  when  the  class  diver- 
sity factor  equals  unity. 

There  is  probably  nothing  a  consumer  grumbles  at  so  much 
as  the  special  wiring  involved,  if  he  take?  advantage  of  a 
special  power  rate,  and  it  seems  probable  that  a  combined  rate 
for  power  and  lighting  for  private  house  consumers  would 
largely  encourage  the  use  of  power  devices  amongst  this  class. 
There  is  a  largely  undeveloped  field  in  the  sale  of  motor- 
driven  boot  cleaning,  knife  polishing  and  dish-washing,  c*cc., 
plant.  One  small  motor  could  easily  be  arranged  to  drive  a 
number  of  such  machines.  Some  modern  flats  are  sold  with 
these  machines  ready  installed,  fitted  with  an  electric  drive. 


Motor-driven  Ink-Eraser. — Knijineering  Ncics  gives  an  ac- 
count of  an  ajjparatus  for  ink  erasing  which  is  .said  to  be 
specially  suitable  for  use  in  large  drawing  offices  of  manufac- 
turing concerns  where  many  and  extensive  changes  on  tracings 
are  necessary,  as  the  erasing  then  becomes  irksome  work,  and 
the  time  consumed  e.vcessive.  A  small  i  II.P.  motor  drives 
the  eraser  through  a  flexible  shaft.  Good  results  are  ob- 
tained by  using  a  soft  wheel  and  feeding  powdered  pumice 
stone  to  the  tracing.  The  adoi)tion  of  this  apparatus  should 
add  another  item  to  the  list  of  what  can  be  done  with  a  penny- 
worth of  electricity. 
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THE  SHAPE  OF  THE  CURRENT  CURVES  IN  THREE- 
PHASE  MOTORS  AND  THE  SEPARATION  OF  THE 
LOSSES.* 

BY   DR.    K.    SIMONS    AND    K.    VOLLMER. 

Summan/.—By  means  of  the  oscillograph  several  phenomena  occur- 
ring in  electric  machinery  can  be  conveniently  studied.  The  present 
Paper  is  intended  to  clear  up  in  this  way  certain  unsettled  points  with 
reo-ard  to  the  losses  in  three-phase  motors,  thereby  avoiding  the  aid  of 
mathematics,  which  would  become  too  complicated. 

The  Sotart/  Field.— A  pure  ideal  rotary  field  can  only  exist  when 
all  the  three"  alternating  fields— displaced  both  in  time  and  space 
from  one  another  by  120  deg.— distribute  themselves  sinusoidally 
over  the  armature  circumference,  and  also  vary  in  magnitude  as  a 
sine-wave  function  of  the  time. 

For  this  the  following  conditions  are  necessary  : — 

1.  The  exciting  alternating  currents  must  be  sinusoidal. 

2.  The  induction  must  vary  directly  with  the  ainpere-turns. 

o.  The  conductors  of  each  phase  must  be  sinusoidally  distributed 
over  each  pole. 

Since  the  last  two  conditions  can  never  be  fulfilled,  even  m 
motors  with  closed  slots,  the  resultant  rotary  field  can  never  be  a 
pure  one.  On  the  other  hand,  the  induction  in  each  stator  tooth 
varies  according  to  a  sine  wave  if  the  first  two  conditions  are  satis- 
fied, since  then  the  same  number  of  turns  always  act  on  every  tooth. 

For  an  ideal  rotary  field,  the  mathematical  expression  for  the  flux 
n  a  stator  tooth  would  be  . 

N-sin(wf  — jool), 

where  X;=maximum  flttx  per  tooth, 
^  =  number  of  pole -pairs, 

a- =  angle  between  the  centre  line  of  tooth  and  any  desired 
direction. 
Even  with  a  sinusoidal  current  and  the  induction  varying  directly 
as  the  current,  the  above  expression— in  consequence  of  the  non- 
sinusoidal  distribution  of  the  conductors — must  be  written 

(X.-±  cX)  sin  (uii  -2)";+  Sa). 
Hence,  with  an  open-rotor  winding,  we  can  suppose  the  field  m  each 
rotor  tooth  to  be  made  up  of  two  parts,  the  one  part  con-esponding 
to  the  ideal  field,  the  other  being  superposed  on  this. 

TJie  E.M.F.  induced  at  Sijiiclironism  in  a  Rotor  with  Closed  Slots. — 
If  the  rotor  is  driven  at  synchronism,  an  E.M.F.  will  be  induced 
in  its  winding,  even  with  closed  slots,  since  the  flux  embraced  by  a 
coil  varies.  Suppose  the  deviation  of  the  actual  rotary  field  froni 
the  ideal  to  be  due  in  one  case  to  a  change  in  its  intensity,  and  in 
another  to  a  change  in  its  angular  velocity,  as  given  by  the  above 
mathematical  expression  for  the  flux  in  a  tooth,  then  the  E.M.F. 
induced  in  a  rotor  phase  will  vary  according  to  the  position  of  the 
coil  relative  to  the  synchronous  rotary  field.  When  the  centre  of  the 
coil  coincides  with  the  centre  of  the  field,  variations  in  the  intensity 
of  the  flux  will  exert  their  maximum  effect,  whilst  changes  in  its 
velocity  will  have  very  little  effect  in  this  position. 

Conversely,  when  the  centre  of  a  coil  lies  in  a  zero  point  of  the 
field,  a  change  in  magnitude  of  the  latter  can  induce  no  E.M.F. 
whatever  in  the  former,  since  the  total  number  of  lines  of  force  em- 
braced is  always  zero  in  this  position.  On  the  other  hand,  any 
change  in  velocity  of  the  flux  will  have  a  large  effect,  since  one  part 
of  the  maximum  induction  enters  the  coil  on  the  one  side  and  leaves 
on  the  other. 

The  E.M.F.  induced  at  Siinchronum  in  a  liotor  with  ()pen  Slots. — 
The  variation  of  flux  due  to  the  open  slots  can  cause  such  large 
E.M.F. 8  to  be  induced  as  to  almost  nullify  the  above  effects  with 
closed  slots,  whilst  the  current  curve  will  .show  ripples  correspond- 
ing to  the  number  of  teeth.  (Curves  were  taken  to  illustrate  the 
above.) 

<'im:c-Shapet  of  Slntor  end  liotor  Currents. — Provided  the  ohmie 
drop  is  negligible,  the  variation  of  the  flux  interlinked  with  each 
stator  coil  remains  constant,  but  its  di8trib\ition  will  vary  owing  to 
the  reaction  of  the  rotor  currents.  A  current  flows  in  the  rotor  at 
synchronism,  however,  even  with  closed  slots,  and  its  effect  on  the 
variation  of  the  stator  current  curve  must  also  be  taken  into  account. 
Moreover,  since  the  E.M.F.  and  current  in  the  rotor  dfpend  on  the 
position  of  the  rotor  coils  relatively  to  the  rotary  held,  tlio  stator  cur- 
rent curve  at  synchronism  will  vary  according  to  this  relative  posi- 
tion, 80  that  we  have  thus  a  means  of  telling  when  the  rotor  is 
running  at  synchronism  l)y  means  of  the  oscillograph,  tor  only  in 
this  case  can  the  stator  current  show  a  steady  curve. 

On  load,  the  variation  in  the  primary  current  curve  becomes  more 
rapid  on  account  of  the  slip,  whilst  the  curve  at  the  same  time  in- 
eroascB  in  magnitude  and  displaces  itself  with  respect  to  the  pressure 
curve  in  order  to  counterbalance  the  normal  rotor  curroiU  :  more- 
over, from  these  curves,  the  slip  can  be  directly  measured. 

The  Lo$ses  in  Threc-l'hatt  Motors  and  their  Deltrininntion.—We 
'  Aljstructcd  from  il»'  /■.■/././,«/. i7iiii«<7i<  X'ii"liiij). 


must  now  see  how  the  above  effects  influence  the  losses.  The  latter 
are  as  follows  : — 

1.  Iron  losses  in  the  stator  core. 

2.  Iron  losses  in  rotor  corresponding  to  the  pure  rotary  field — i.e., 
corresponding  to  the  slip. 

3.  Iron  losses  in  the  rotor  teeth  corresponding  to  alternating  field 
of  higher  frequency. 

4.  Additional  tooth  losses  in  motors  with  open  slots,  these  losses 
being  proportional  to  the  speed  of  the  rotor. 

5.  Copper  losses. 

To  investigate  this,  the  method  due  to  Lehmann  and  worked  out 
by  Bragstad  and  BacheWiig,  was  used.  The  motor  was  driven  with 
the  rotor  open  by  a  continuous-current  motor,  and  the  power  taken 
by  the  latter  noted,  first  when  the  stator  was  unexcited,  then  with 
the  stator  excited  at  normal  pressure  and  frequency  :  in  the  latter 
case  the  stator  input  was  also  measiured.  At  synchronism,  the  curve 
is  discontinuous,  since  a  part  of  the  energy  passes  over  from  the 
stator  to  the  driving  motor.  This  changing  over  is  due  to  the 
hysteresis  torque  set  up  by  the  rotor  core.  At  synchronism,  fixed 
poles  must  form  themselves  on  the  rotor.  Smce  now  the  presence 
of  hysteresis  causes  the  iron  to  resist  any  change  in  its  magnetic 
condition,  the  rotor  must  be  displaced  forwards  or  backwards 
through  a  definite  angle  with  respect  to  the  field :  this  is  accom- 
plished by  the  development  of  a  torque  in  the  rotor  until  the  latter 
begins  to  shp. 

To  investigate  whether — in  the  ease  of  a  short-circuited  rotor — 
the  currents  in  the  rotor  at  synchronism  cause  an  additional  loss, 
the  power  consumed  was  measured,  and  the  following  results  were 
obtained:  — 

1.  The  total  consumption  of  power  was  somewhat  smaller  when 
the  rotor  winding  was  closed  than  when  open. 

2.  The  power  at  synchronism  yielded  either  by  the  stator  or  driv- 
ing motor  (as  desired)  was  much  greater  when  the  rotor  was  closed 
than  when  open. 

We  thus  see  that  the  current  harmonics  in  the  rotor  reduce  the 
deviation  of  the  field  from  the  ideal  rotary  field,  and  the  copper 
losses  set  up  in  the  rotor  thereby  are  more  than  compensated  in  the 
above  case  by  the  reduced  eddj'  current  losses.  On  the  other  hand. 
the  break  in  the  curve  of  consumed  watts  is  considerably  augmented 
by  closing  the  rotor. 

Lastly,  a  summary  is  given  of  the  various  methods  for  deter- 
mining the  several  losses,  together  with  a  criticism  of  the  same. 

1.  Measurement  of  the  power  consumed  at  no-load  and  falling 
pressure,  deduction  of  copper  losses,  extrapolation  to  zero  pressure 
at  which  only  the  friction  losses  remain. 

The  friction  loss  is  obtained  correctly,  but  only  under  the  assump- 
tion that  no  magnetic  pvill  is  present,  since  at  zero  pressure  the  iron 
losses  and  hysteresis  torque  become  zero. 

2.  Measurement  of  the  power  at  very  small  slips.  Assumption  of 
straight-line  curve  for  the  power  transmitted  to  the  rotor  as  function 
of  the  slip  and  extrapolation  to  zero  slip.  The  power  thus  obtained 
should  represent  the  friction  (Eenischke). 

This  method  cannot  be  used  for  motors  with  ball  bearings  and 
closed  slots,  since  the  curve  is  not  quite  a  straight  Ime  in  the  region 
of  sj-nchrouism. 

o.  Measurement  of  power  when  motor  is  running  light  and  again 
immediately  after  the  rotor  circuit  is  opened.  The  difference  should 
give  the  friction  losses,  whilst  the  power  measured  with  the  rotor 
open  equals  the  stator  iron  losses. 

In  this  case  the  friction  losses  are  too  small  by  an  amount  equal 
to  half  the  break  at  synchronism,  whilst  the  stator  losses  are  too- 
large  by  this  amount. 

I.  Kunning-down  method  with  excited  and  with  unexcited  stator. 
In  this  case  the  rotor  circuit  is  luoken,  and  the  losses  determined 
by  the  graphical  method  due  to  Hragstad  and  La  Cour. 

Since,  even  with  opened  rotor,  a  torque  is  exerted  on  the  latter, 
the  losses  are  somewhat  too  small,  as  was  also  found  by  Bragstad 
and  La  Cour. 

.').  Use  of  an  auxiliary  motor.  The  input  of  an  auxiliary  motor 
is  measured  first  when  the  induction  motor  is  driven  light  at  syn- 
chronism, then  with  the  rotor  excited  by  continuous  current.  From 
the  former  measurement  the  friction  losses  are  obtained  from  the 
latter,  the  iron  losses. 

Additional  frictional  losses  due  to  magnetic  pull  are  measured 
here  along  with  the  iron  losses,  otherwise  the  stator  losses  and 
additional  tooth  losses  are  given  correctly.  The  increased  rotor 
losses  are  not  found. 

0.  I'se  of  auxiliary  motor,  but  exciting  stator  will)  alternating 
current  whilst  rotor  is  left  open.  The  powers  taken  by  the  auxiliary 
motor  and  by  the  stator  are  measured  at  various  speeds  above  and 
below  synchronism. 

This  method  gives  the  most  accurate  results,  but  we  must  not  take 
the  break  at  synchronism  as  double  the  hysteresis  loss  at  rest.* 

7.  The  iron  losses  measured  with  the  rotor  at  rest  and  the  rotor 
winding  open  are  taken  as  constant. 

This  assumption  only  holils  occasionally  for  motors  with  open 
slots,  for  moto'K  with  rInooH  alot«  it  is  nlwnv"  'no  Inree.  _ 

•  Ah  given  liy  Uaclic-W'iitf. 


THE  ELECTRICIAN,  JULY  2i,   1908. 


550 


LARGE  GERMAN  GAS  ENGINES. 

Our  readers  will  recall  the  account  we  gave  last  year  of  the  visit  i  with  the  object  of  inspecting  a  nunaber  of  large  gas  engines.  Last 
of  a  number  of  British  engineers  who  formed  a  party  conducted  by  week  a  similar  trip  was  brought  to  a  successful  conclusion,  the 
Mr.  Leonard  Andrews,  of  the  Key  Engineering  Co.,  to  Germany,  i  party  including  a  number  of  well-known  engineers  whose  names  we 
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I'lo.  1. — Plan  of  Gas  Enqine  Powek  Station  coNTAiNnJG  24,000  h. p.  of  Plant. 


Fic.  2. — C'.C.  Generator  coupled  Direct  to  2,000  ht   Horizontal  Tandem  Blast  Fcrnace  Gas  Engine. 


560 


THE  ELECTRICIAN,  JULY  24,  1908. 


published  in  our  last  issue.  The  programme  was  somewhat  the 
same  as  last  year,  but,  instead  of  visiting  the  Hoesch  steel  works 
near  Dusseldorf,  the  party  was  taken  to  the  works  of  Messrs. 
Thyssen  &  Co.,  Mulheim.  This  company  has  a  world-wide 
reputation  and  has  devoted  much  time  to  the  large  gas  engine. 
In  addition  to  a  large  plant  in  its  own  steel  works  in  the 
Rheinish  Provinces,  they  have  built  and  supplied  many  engines  for 
other  companies.  The  Thyssen  engine  is  similar  in  principle  to 
that  of  Ehrhardt  &  Sehmer  and  there  are  only  minor  points  of  dif- 
ference in  the  design  and  construction  adopted  by  the  respective 
firms  ;  there  is,  at  any  rate,  sufficient  similarity  in  the  engines  to 
iustify  the  two  companies  entering  into  an  arrangement  for  bring- 
ing both  patterns  into  line.  This  circumstance  added  considerably 
to  the  interest  of  the  party  in  going  over  Messrs.  Thyssen's  work- 
shops and  steel  foundries.  The  main  foundry  is  3^0  ft  long  by  30  ft. 
wide  and  is  served  two  large  electric  cranes  of  30  tons  capacity. 

In  the  large  machine  shops  several  3,000  h.p.  two-cylinder  single 
tandem  engines  were  seen  in  course  of  construction,  these  being  the 
largest  engines  yet  built  The  bedplate  weighs  62A  tons  in  a  single 
casting,  and  the  crankshaft  is  slightly  over  2  ft.  in  diameter.  A 
large  lathe  taking  work  up  to  33  ft.  diameter  was  a  conspicuous 
tool  in  the  machine  shop,  also  a  facing  machine,  some  80  ft.  in 
length,  on  which  four  distinct  operations  were  proceeJing  simul- 
taneously. 

The  Bruckhausen  Iron  and  Steel  Works  which  are  owned  by 
Messrs.  Thyssen  &  Co..  were  also  visited,  these  containing  one  of 
the  largest  gas  engine  installations  in  Germany.  A  plan  of  the 
main  station  is  shown  in  Fig.  1.  The  equipment  at  present  com- 
prises four  2,000  H.p.  gas  engines  driving  1,500 kw.  alternating 
current  generators  and  four  similar  units  driving  blowers  coupled 
direct  to  the  tail  shafts  of  the  engines.  The  plan  also  shows  four 
additional  (two  dynamo  and  two  blowing)  units  of  the  same  output, 
which  are  now  in  process  of  installation.  The  blowing  engines  are 
run  at  45  revs,  per  min.  and  the  gas  dynamos  at  94  revs,  per  min. 
Three-phase  current  at  .5,500  volts  50  periods  is  supplied  by  the 
generators.  We  are  informed  that  one  of  the  engines  was  down  for 
repairs  the  cast  iron  liner  having  dragged  out  of  position  by  an 
overheated  piston,  the  water  supply  to  the  latter  having  failed. 
The  use  of  liners  is  a  feature  of  ihe  Thyssen  design,  and  con- 
trasts with  the  practice  of  Ehrhardt  &  Sehmer,  who  cast  the 
entire  cylinder  in  one  piece.  We  may  also  remark  that  the  mixing 
valve  is  of  special  construction,  the  air  supply  being  controlled  by  a 
sliding  piston  and  regulated  by  an  axial  movement  of  the  piston  rod, 
'hereby  opening  and  closing  the  ports.  Tlie  gas  admission  is  con- 
rolled  by  a  double  beat  mushroom  valve,  and  the  exhaust  valves  are 
of  a  special  acid  and  heat-proof  bronze,  being  also  water  cooled.  In 
the  Ehrhardt  &  Sehmer  engine  the  exhaust  valves  are  of  cast  iron 
and  are  water  cooled.  The  whole  of  the  plant  in  this  interesting 
station  is  run  in  parallel  and  is  also  coupled  with  five  other  stations 
in  the  neighbourhood,  these  having  a  capacity  of  16,000,  10,000, 
8,000,  5,000  and  3,000  h.p.  respectively.  No  trouble  has  been  ex- 
perienced running  these  plants  in  parallel,  except  when  trunk  main 
circuits  are  opened  and  closed,  when  abnormal  pressure  rises  occur, 
causes  the  spark  gaps  to  go  over.  A  view  of  a  2,000  H.r.  gas  engine 
d  c.  generator  is  shown  in  Fig.  2. 

The  plants  at  Homt'court  and  Heinitz  were  also  visited  again, 
the  installation  at  the  latter  place  being  now  increased  by  some  four 
additional  two  cycle  single-tandem  engines  of  1,200  n  P.  each  and 
one  000  H.P.,  all  of  Messrs.  Ehrhardt  Sehmer's  make.  Two  further 
engines  of  3,000  h.p.  are  on  order.  This  plant  supplies  three-phase 
current  to  the  adjoining  steel  works  and  the  districts  of  Neunkirclien 
and  Saarbriicken,  the  rate  charged  being  about  5  pfg.  per  unit. 
The  entire  installation  operates  from  coke  oven  gas. 

The  party  was  liberally  entertained  by  Messrs.  Ehrhardt  &  Sehmer 
and  Thyssen  &  Co.  during  the  trip,  and  the  proceedings  were  brought 
to  a  close  by  an  informal,  but  none  the  less  pleasurable,  presenta- 
tion to  Messrs.  Andrews  and  Slacke,  by  the  engineers  of  the  party, 
of  a  set  of  smokers'  accessories. 


THE  ELECTRICAL  TESTING  INSTRUMENTS  OF 
MESSRS.  SIEMENS  BROS.  &  CO. 


The  development  of  the  D'Arsonval  typo  of  moving-coil  galvano- 
meter during  recent  years  has  led  to  a  more  extensive  use,  as  well 
as  a  completeroniodelling,  of  most  electrical  moaKuring  instrmncrits. 
As  is  well  known,  electrical  instruments  in  whicli  the  moving  part, 
consisting  UHiially  of  iron,  depends  on  gravity  for  its  control,  have 
many  disadvantages  and  arc  by  no  moans  so  reliable  aa  those  in 
which  the  current  carrying  coil  is  the  movmg  member  ond  is  con- 
trolled by  a  spring.  A  few  yoRrs  ago,  such  instruments  wore  mostly 
considered  as  laboratory  inslrumonts  only,  but  now  that  tliey  are 
cbtnmablo  in  a  handy  portable  form  an  extensive  demand  has  arisen 
which  is  almost  certain  to  bo  maintained  as  the  many  advantages 
of  making  measurements  in  silii  are  realised. 

The  electrical  measuring  instnimentB  supplied  by  Messrs.  Siomons 
Bros.  >%   Co.  arc  already   widely  known,   but    the    firm  are   now 


developing  this  department  of  their  business,  and  judging  by  in- 
struments we  have  inspected,  these  are  likely  to  take  a  prominent 
position  in  this  branch  of  the  electrical  industry.  We  have  recently 
received  from  Messrs.  Siemens  a  copy  of  their  new  Catalogue  No.  506 
on  testing  instruments  and  accessories.  This  is  undoubtedly  one 
of  the  most  complete  and  interesting  catalogues  of  electrical  instru- 
ments which  it  has  been  our  pleasure  to  notice,  and  we  have  also 
had  the  opportunity  of  examining  all  the  instruments  to  which  we 
refer  in  the  following  description. 

The  first  instruments  oi  which  particulars  are  given  in  the  cata- 
logue are  millivoltmeters  and  ammeters.  These  instruments,  which 
are  of  the  well-known  Weston  pattern,  are  supplied  for  various 
requirements  with  an  internal  resistance  of  1,  2,  10  or  100  ohms, 
and  the  current  range  at  the  maximum  scale  deflection  is  from 
O'Olo  ampere  to  3,000  amperes,  according  to  the  shunt  used,  whilst 
the  pressure  range  is  from  0'15  volt  up  to  1,500  volts.  The  instru- 
ments are  either  supplied  with  separate  shunts  and  series  resis- 
tances, or  in  a  self-contained  pattern.  Where  pressure  and  current 
readings  are  to  be  taken  simultaneonsh',  a  combined  instrument 
with  two  independent  movements  and  four  pressure  and  four  cur- 
rent ranges  is  recommended.  The  current  range  can  be  extended 
by  the  use  of  separate  shunts.  The  series  resistances,  for  use  when  the 
instruments  are  employed  an  voltmeters,  are  wound  on  slate,  thus  en- 
suring a  most  satisfactory  insulation ;  the  material  for  the  shunts 
is  manganin,  and  the  shunts  for  the  different  instruments  are  not 
made  interchangeable,  so  that  errors  cannot  arise  from  the  use 
of  a  wrong  shunr.  Fig.  1  gives  some  idea  of  the  convenient  form  of 
these  shunts. 

With  a  view  to  supplying  an  instrument  not  only  of  the  highest 
accuracy,  but  also  mdependent  of  temperature  variations,  the 
10  ohm  instrument  (Fig.  2)  has  recenlty  been  developed.  By  a 
special  combination  of  resistances,  made  of  materials  having  dif- 
ferent temperature  coefficients,  it  has  been  possible  to  design  an 


Fic.  1. — 300,  750  .\ND  1,500  amp.  SnrxTs  for  Milli-voi.i  and  Ampere- 
meters. 

instrument  which  is  practically  imaffected  by  any  ordinsry 
temperature  variations.  In  connection  with  this  instrument  a 
combined  shunt  (stx  Fig.  3)  can  be  supplied  instead  of  the  ordinary- 
type  of  shunt ;  this  permits  of  seven  different  current  ranges  for 
the  instrument  and  of  passing  from  one  range  to  the  otlier  with- 
out breaking  the  circuit,  a  feature  which  will  be  appreciated  for 
many  investigations,  such  as  researches  on  hysteresis  loops.  The 
multiplier  is  read  off  in  an  opening  in  the  case  of  the  circular 
type  shunt,  whilst  an  index  indicates  the  corresponding  permissible 
maximum  current  for  the  respective  range. 

One  of  the  most  useful  and  compact  instruments  is  the  universal 
galvanometer  shown  in  Fig.  1.  This  instrument  is  a  combi- 
nation of  the  1  ohm  moving-coil  millivolt  and  amperemeter  just 
described  with  a  Wheatstone  bridge,  and  is  suitable  for  measuring 
resistances  (including  insulation  resistances  and  faults),  currents  and 
pressures.  .\11  tlie  advantages  of  the  1  ohm  instrument  are  embodied, 
and  it  requires  no  special  setting  up,  nor  is  it  necessary  to  lock  the 
movement  during  transit.  The  readings  arc  not  affected  by  external 
magnetic  disturbances  and  the  excellent  damping  permits  of  rapid 
readings.  The  diagrams  for  the  various  uses  of  the  instrument  are 
also  engravi'd  on  tlie  top. 

The  moving  coil  of  the  galvanometer  consists  of  a  winding  sup- 
ported on  a  copper  frame  carried  on  jewelled  pivots  and  moving  in 
a  strong  permanent  magnetic  tield.  The  motion  is  strongly  damped 
by  eddy  currents  jiroduced  in  this  frame.  The  controlling  force  is 
provided  by  two  springs  wliioli  also  serve  to  conduct  the  current  to 
the  windings  on  the  copper  frame.  The  position  of  the  moving-coil 
is  indicated  by  means  of  a  pointer  passing  over  a  mirror  inside  the 
scale,  in  order  to  enable  readings  to  be  taken  without  parallax  error. 
The  bridge  wire  is  carried  on  a  slate  disc  below  the  galvanometer. 
.\n  incision  of  COdeg.  is  maile  in  the  edge  of  tliis  disc  and  a  metal 
plate  is  mounted  on  each  side.  The  ends  of  the  bridge  wire  are  sol- 
dered to  tlicso  plates,  tho  wire  being  stretched  rounil  the  edge  of  the 
slate  disc  in  a  half-round  groove.  A  scale  is  engraved  on  the  top 
edge  of  I  ho  slate  disc,  on  which  tho  ]iosilion  of  tho  moving  contact 
is  road.  Tho  product  of  this  reading  and  the  particular  multiplier 
in  use  gives  the  value  of  tho  iniknowii  roHiBtance.  Tlio  movable  con. 
tact  itself  consists  of  a  small  platinum  roller  carried  on  a  movable 
arm,  which  is  also   fitted  with  an  index  moving  over  the  scale. 
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The  resistances  of  comparison  "are  made  of  insulated  manganin 
wire  and  are  wound  non-inductively.  The  ends  of  these  resis- 
tances are  connected  to  suitable  metal  blocks  provided  with  the 
usual  conical  plugs.  Five  terminals,  which  are  intended  for  con- 
necting up  the  wires  between  the  instrument,  battery,  unknown 


this  value  and  up  to  1  megohm  can  be  measured  by  using  the  gal- 
vanometer as  an  ammeter. 

For  measuring  pressures  the  galvanometer  is  employed  as  a  direct- 
reading  voltmeter  up  to  O'lii  volt;  for  higher  pressures  up  to  150 
volts  the  standards  of  comparison  for  the  Wheatstone  Bridge  pre- 


Fig.  2. — .A.mmeter  with  Shunts  ttp  to  1.50  amperes. 
Scale  1:5. 


Fig.  5. — Current  Transformer  with  Two 
Ranges.        Scale  1:10. 


resistances,  &c.,  are  mounted  on  a  projection  of  ebonite  on  the  front 
of  the  instrument.  The  terminal  marked  V  is  connected  with  the 
instrument  by  the  depression  of  a  key,  which  puts  the  battery 
on  to  the  galvanometer  when  required.  .\  connecting  strip  is 
supplied  with  the   instrument,  by   means   of   which   shunts   may 


Fig.  3. 


-Fecssnek's  Seven-way  Combiheli  Shunt. 

Scale  1:5. 


be  attached  as  used  with  the  millivolt  and  amperemeters.  As 
the  plug  between  terminals  III.  and  IV.  must  be  withdrawn  if  a 
measurement  is  made  with  such  a  shunt,  the  connecting  strip  is  so 
■designed  that  it  can  only  be  attached  when  the  plug  is  withdrawn. 


Fio.  4.- 


-MoviSG  Con.  Univebsai,  Galvanometer. 
Scale  1:6. 


When  used  for  measuring  resistances,  in  order  to  obtain  the 
greatest  accuracy  for  widely  different  ranges,  five  standards  of 
comparison  are  provided,  the  values  of  which  are  selected  so  as 
to  give  simple  multipliers  for  the  reading  on  the  bridge  wire — 
namely,  the  multipliers  1/10,  1,  10,  100  and  1,000;  reiistances 
ranging  from  0U02  ohm  up  to  30,000  ohms  can  thus  be  measured 
direct  with  the  aid  of  one  or  two  dry  cells,  whilst  resistances  above 


viously  referred  to  are  employed  as  series  resistances  ;  for  further 
increase  of  range  separate  series  resistances  are  utilised,  whilst 
for  measuring  currents  the  galvanometer  is  employed  as  a  direct 
reading  ammeter  up  to  015  ampere,  and  for  higher  ranges  up  to 
3,000  amperes  the  shunts  previously  described  have  to  be  used. 

The  next  instrument  which  attracted  our  attention  was  a  watt- 
meter for  measuring  the  power  in  three-phase  circuits  with  unequally 
loaded  branches.  This  instrument,  which  is  illustrated  in  Fig.  6, 
operates  on  the  dynamometer  principle  and  gives  a  direct  reading  of 
the  output.  The  pointer  is  rendered  practically  dead-beat  by  means 
of  a  patent  air-damping  device.  The  readings  are  accurate,  irre- 
spective of  the  frequency  and  wave  form  of  the  currents,  of  the  phase 
displacement  or  of  the  length  of  time  the  instrument  is  in  circuit. 
The  connections  are  so  arranged  that  the  mutual  interference  of  the 


Fig.  6. — Direct-rbadino  Wattmeter  for  Three-phase  Cibcotts 
with  l-nequally  loaded  branches. 


two  wattmeter  movements  canstituting  the  instrument  is  com- 
pletely neutralised.  The  instrument  is  provided  with  two  current 
ranges  up  to  200  amperes  and  ihree  pressure  ranges  up  to  750  volts. 
Should  it  be  desired  to  exceed  these  values,  or  not  to  subject  the 
windings  to  high-tension  currents,  a  special  wattmeter  must  be  em- 
ployed in  combination  with  two  current  transformers  and  two  pres- 
sure transformers  for  single-phase  currents. 

For  measuring  high-tension  currents  complete  safety  can  be 
secured  by  employing  current  transformers.  For  careful  laboratory 
measurements,  however,  these  usually  have  not  provided  sufficient 
accuracy,  but  in  the  type  which  is  being  supplied  by  Messrs. 
Siemens  this  difBculty  has  been  overcome  by  stamping  the  plates 
forming  the  joke  out  of  a  single  sheet  of  iron.  In  this  way  an  air- 
gap  of  even  infinitesimal  dimensions  is  obviated,  with  the  result 
that  the    ratio   between   the  primary  and   secondary  currents   is 
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constant  under  the  widest  limits  of  load,  so  that  very  accu- 
rate readings  can  be  obtained  over  a  wide  range.  These 
current  transformers  are  supplied  either  for  one  range  or  with 
variable  primary  winding  for  several  ranges,  but  with  fixed  secon- 
dary winding  for  5  amperes.  They  are  insulated  for  working  pres- 
sures up  to  12.000  volts  and,  in  the  case  of  currents  above  500 
amperes,  up  to  6,000  volts.  The  insulation  is  tested  with  twice  the 
working  pressure.  The  earthing  of  one  of  the  secondary  terminals 
as  well  as  of  the  transformer  case  is  permissible  and,  in  fact,  advis- 
able. The  ratio  of  transformation  is  constant  between  10  per  cent, 
and  100  per  cent,  of  the  rated  load  and  is  independent  of  the  wave 
form  and  of  the  frequency  between  25  and  100  periods ;  for  lower 
frequencies  special  calibration  is  necessary.  As  there  is  a  compara- 
tively high  P.D.  at  the  secondary  terminals,  namely,  4  volts,  more 
than  one  instrument  (e.g.,  wattmeters  and  ammeters)  can  be  con- 
nected to  ihe  transformer.  It  is  important  to  remember  that  the 
secondary  circuit  should  be  closed  through  the  measuring  instru- 
ments or  the  short-circuiting  terminal  whenever  the  primary  cir- 
cuit is  closed.  We  illustrate  in  Fig.  6  a  convenient  form  of  such  a 
current  transformer  with  two  ranges  up  to  600  and  1.200  amperes. 
The  plug  by  which  t  he  change  in  the  range  is  made  will  be  noticed 
lying  at  the  left-hand  side  of  the  transformer  case. 

Somewhat  of  a  novelty  is  the  portable  current  transformer  shown 
in  Fig.  7.  As  will  be  noticed  in  the  illustration,  it  is  for  use  with 
single  conductors  carrying  alternating  currents,  and  such  current 
can  be  measured  without  removing  the  insulation  from  the  conductor. 
The  two  halves  of  the  iron  core  are  unscrewed  and  clamped  over  the 
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Fig.  7. — Portable  CrEREST  Teausformer  foe  Single  Conductors. 

Scale;i:10. 

conductor,  which,  of  course,  for  pressures  up  to  500  volts,  may.be 
uninsulated,  though  at  higher  pressures  the  conductor  requires' to 
be  insulated  from  the  transformer.  The  ammeter  shown  and  the 
transformer  are  calibrated  together  and  can  be  employed  for  fre- 
quencies varying  10  per  cent,  from  the  standard.  It  will  be  noticed 
that  a  plug  is  employed  for  connecting  the  ammeter  leads  to  the 
transformer,  and  this  plug  is  provided  with  a  short-circuiting  device, 
which  automatically  protects  the  transformer  when  the  leads  are 
disconnected. 

The  chief  features  of  the  highly-sensitive  moving  coil  mirror  gal- 
vanometer illustrated  in  Fig.  H  are  its  substantial  design,  which  per- 
mits of  easy  transport  of  the  instrument  without  any  danger  of  the 
suspension  strip  breaking,  and  the  ease  with  which  the  coil  carriage 
can  be  removed.  As  seen  in  Fig.  8,  the  coil  carriages  can  readily  be 
changed,  so  that  dillerent  windings  can  be  employed  for  various  values 
of  current  and  pressure,  the  same  base  and  inngncts  being  used. 
lOach  instrument  is  provided  with  three  terminals,  so  that  it  can 
he  used  with  or  without  series  resistances.  1  he  latter,  which  are 
arranged  in  the  coil  carriage,  are  so  designed  that  when  the  gal- 
vanometer is  short-circuited  it  is  nearly  dead  beat.  The  ballistic 
pattern  is  fitted  with  a  magnetic  shunt,  which  permits  of  obtaining 
the  aperiodic  limit  for  any  given  external  circuit  lesistanco,  a 
feature  which  is  of  extreme  importanoo  when  a  largo  number  of 
obBcrvations  have  to  be  made,  since  it  is  thus  possibles  to  reduce 
to  a  minimum  the  time  for  I  ho  return  of  the  moving  coil  to  the 
zero  position  for  any  given  extornnl  circuit.  A  special  sliurit  rcsis- 
tanco  has  boon  designed  for  use  with  these  ballistic  galvanometers, 
which  ensures  the  total  resistance  of  the  circuit  being  kept  un- 
changed, whilst  the  multiplier  for  the  inBtrument  can  bo  varied  ; 
hence  the  domping  of  thegalvanomoter  is  unoMectcd  by  the  multiplier. 


An  extremely  handy  vertical  scale  outfit  (Fig.  9)  can^be  suppUed 
for  use  with  these  mirror  galvanometers.  This  scale  takes  up 
practically  no  room,  and  permits  of  the  instrument  being  mounted 
on  the  wall  several  yards  above  the  floor  if  necessary ;  several 
instruments  can  be  fitted  with  this  outfit  without  taking  up  more 
floor  space  than  one  where  the  usual  horizontal  scale  of  oufits  are 
employed. 


Fig.   8. — ^JIikkor    Galvano.meter 

SHOWING  Con. Carriage  Removed. 

Scale  1:5. 


Fig.   9. — Veriic.vl  Sc.u,e    Outfit 

FOE    use  WITH    JIlEROR   G.\LVASOSIETEK 
Scale  1:1U. 


The  direct-reading  low-resistance  ohmmeter  illustrated  in  Fig.  10 
is  an  instrument  which  permits  unskilled  labour  to  be  employed  for 
measuring  resistances  of  articles  manufactured  in  large  quantities, 
such  as  bobbins  for  relays,  telephones,  bells,  tield  coils  for  dj'namos, 
&c.  The  instrument  reads  the  resistance  direct  in  ohms,  and  in 
order  to  avoid  corrections  when  the  pressure  of  the  battery,  which 


FlG.   10. —  DiRKtT-UEADlXO  OnM.MF.TER  FOR  SllOI'  Vsl! 

is  used  together  with  tlio  instrument,  varies,  a  magnetic  shunt  is 
fitted,  which  compensates  for  variation  of  pressure.  There  should 
be  a  considerable  demand  for  im  instrument  of  this  character,  since 
its  operation  is  rendered  so  simple  that  it  is  admirably  adopted  for 
shop  use. 
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An  apparatus  for  measuring  the  resistance  of  tramway  rail  joints 
is  of  an  iiniisuiilly  portable  character  {mc  Fig.  11).  This  is  duo  to  the 
fact  that  uo  batteries  are  re(juired,  the  principle  of  the  Siemens 
arrangement  being  to  compare  the  pressure  drop  across  a  joint 
against  that  in  a  given  length  of  rail.  For  this  purpose  it  is,  of 
course,  necessary  to  take  the  measurement  whilst  current  is  flowing 


Fici.  11. — Rail-.Iulnt  Te.ster. 
Scale  1:20. 

m  the  rail.  It  will  be  noticed  that  three  contacts  are  employed, 
two  of  them  being  fixed,  whilst  the  third  is  at  the  end  of  a  rod,  a 
sensitive  differential  galvanometer  indicating  whether  the  drop  of 
pressure  across  the  joint  is  greater  or  less  than  that  in  the  given 
length  of  rail. 

The  form  of  potentiometer  supplied  by  Messrs.  Siemens  Bros.  & 
Co.,  which  is  known  as  the"  Raps  "potentiometer (Fig.  12),  although 


Fig.  12.- 


-Potent:ometer  (Raps  Pattern). 
Scale  1:8. 


not  widely  hnown  in  this  country,  has  been  employed  for  many 
years  on  the  Continent,  it  is  designed  for  very  accurate  pressure 
and  current  measurements,  with  two  ranges  for  pressure — namely, 

0  OOUOl  to  10  volts — and,  in  connection  with  switch  resistances,  for 

1  to  1,000  volts.  Current  measurements  are  made  by  taking  the 
P.D.  at  the  termiials  of  standard  resistances. 

(  To  hf  ronrhuli  tl,) 


R&IL  CORRUGATION.* 

BY    PROI'.    C.    A.    CARCS-WILSON. 

It  will  not  bo  necessary  for  me  to  spend  time  this  morning  in 
giving  any  general  account  of  rail  corrugation  ;  the  phenomenon  is 
unfortunately  only  too  well  known  to  all  those  interested  in  tram- 
ways. I  will  therefore  begin  by  asking  you  to  consider  certain  facts 
which  may  throw  light  on  the  vexed  question  as  to  how  corrugations 
are  formed. 

You  have  no  doubt  observed  that  corrugations  on  grooved  rails  are 
very  often  accompanied  by  a  cutting  of  the  check  of  the  rail  imme- 
diately opposite.  This  is  especially  noticeable  on  curves,  where  the 
centrifugal  force  has  made  the  inner  flange  bear  against  the  inner 
check,  the  corrugations  being  on  the  outer  rail.  But  the  same  kind 
of  check  cutting  is  found  on  the  straight,  where  the  car  has  been 
bearing  over  on  one  side  or  the  other,  the  corrugations  appearing  on 

*  Lecture  delivered  before  the  Congress  of  the  Tramwnys  and  Light 
Railways  Association. 


the  rail  immediately  opposite  the  one  whose  check  is  cut.  Speaking 
generally,  it  may  be  said  that,  with  some  exceptions,  to  which  I  will 
allude  later  on,  corrugation  is  accompanied  by  a  cutting  of  the  check 
of  the  opposite  rail.  When  wheels  and  rails  are  new  there  is  a  clear- 
ance, generally  of  about  }  in.,  between  the  llimge  and  the  check  on 
both  sides,  as  shown  in  Fig.  1,  which  represents  the  normal  position 
of  the  flange  in  the  groove  on  each  side  when  new.  Any  side  pres- 
sure on  straight  or  curve  is  then  taken  by  the  throat  of  the  flange 
bearing  on  the  head  of  the  rail.  The  flange  cannot  come  in  contact 
with  the  check  until  considerable  wear  has  taken  place.  Fig.  2, 
taken  from  a  cast  of  an  actual  tyre,  shows  how  the  flange  bears 
against  the  check  when  the  flange  has  worn  suflicientl  v .  Such  in- 
stances of  check- cut  tyres  are  very  common.  I  do  not  now  propose 
to  pursue  the  important  in(iuiry  as  to  how  this  wear  is  brought 
about,  as  this  would  involve  a  discussion  of  the  whole  problem 
of  wheel  wear;  but  taking  the  fact  that  check  cutting  generally 
accompanies  corrugation,  to  consider  the  question  as  to  the  pos- 
sible connection  between  the  two.     The  answer  to  this  question 


Fig.  1. 


Fig.  2. 


depends  upon  the  solution  of  a  very  much  wider  question— namely, 
when  a  wheel  rolls  upon  a  rail  how  is  the  motion  affected  by  the 
grinding  of  the  flange  against  the  head  of  the  rail  ?  With  a  view  to 
investigating  this  matter,  I  have  constructed  a  model  in  which  the 
action  may  be  conveniently  examined. 

Fig.  :!  illustrates  the  model,  which  consists  of  a  four-wheel  truck 
with  brass  wheels  2.^  in.  diameter,  whoso  centres  arc  4i  in.  apart. 
There  is  an  eciualiser  suspension  by  which  a  weight,  hung  from  a 
central  support,  is  distributed  equally  over  the  four  wheels.  One 
wheel  on  each  axle  is  keyed  to  the  shaft,  the  other  being  a  loose 
wheel  held  in  place  by  a  sleeve.  The  left  of  these  loose  wheels  in 
the  figure  has  its  sleeve  slotted  to  correspond  with  a  slot  in  the  end 
of  iho  axle  ;  into  this  slo'.  can  be  placed  a  plate  or  coupler  which  at 
ihe  same  time  fits  into  a  stud  in  the  rim  of  the  wheel.  When  the 
coupler  is  fixed  in  position  the  wheel  is  thus  coupled  to  the  axle. 


Fig.  ?.  — I'lioK.  C.Muis-Wiiso.N's  JI' iiKL  fob  siiowikg  Raw.  Cobrugatiok. 

Diffdrent  couplers  may  be  used,  some  being  rigid  and  some  of  the 
nature  of  a  stiff  spring,  as  shown  in  the  figure.  There  is  a  mark  on 
the  rim  of  the  coupled  wheel  which  may  be  set  opposite  to  any 
re.iuired  point  on  the  rail.  The  track  consists  of  brass  rails  ^j,  in. 
wide  and  :!  ft.  long,  set  to  a  gauge  of  .'^,',i  in.,  with  a  space  between 
them  to  admit  of  the  passage  of  the  suspension  for  the  weight.  The 
truck  is  first  loaded  with  a  weight  of  141b.,  a  rigid  coupler  inserted 
in  the  loose  wheel,  and  the  mark  set  opposite  a  point  .\  at  the  right- 
hand  end  of  the  track.  The  truck  is  then  gently  pushed  from  behind 
and  made  to  travel  over  the  track  until  the  wheel  has  made  three 
complete  revolutions,  and  the  mark  has  met  the  rail  at  a  point  B. 
The  distance  AB  then  represents  a  pure  roll  equal  to  three  times 
the  circumference  of  the  wheel.     The  truck  is   taken  back,  and 
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the  mark  placed  opposite  point  A  as  before.  If  the  flange  of  the 
coupled  wheel  is  now  pressed  hard  against  the  rail  while  the  truck 
is  made  to  travel  forwards,  it  is  found  that  the  mark  will  meet  the 
rail  at  a  point  C,  which  lies  beyond  point  H,  the  distance  BC  being 
about  2  per  cent,  of  AC.  Owmg  to  the  side  pressure  the  flange 
bites  the  rail  on  a  line  of  contact  whose  diameter  is  greater  than 
that  of  the  tread  of  the  wheel ;  the  wheel  tends  to  run  on  this  line 
of  contact,  and  the  tread  is  forced  to  skid  on  the  head  of  the  rail  in 
consequence.  The  result  is  that  the  motion  is  a  combined  roll  and 
skid,  the  distance  AB  representing  roll,  and  BC  representing  skid. 
The  skidding,  however,  is  continuous,  and  for  any  part  of  AC  covered, 
say,  jjjin.,  the  same  proportion — namely,  2  per  cent,  is  skid.  The  two 
wheels  being  rigid  on  one  side,  both  skid  an  equal  amount.  It  thus 
appears  that  when  the  flange  is  forced  against  the  side  of  the  rail 
the  wheels  arc  made  to  skid  a  certain  percentage  of  the  distance 
travelled.  Having  ascertained  this  fact,  the  next  step  was  to  find 
out  whether  any  such  skidding  took  place  on  an  actual  tramway 
track.  For  this  purpose  I  conducted  a  series  of  tests  at  Croydon  on 
a  car  kindly  placed  at  my  disposal  by  Mr.  T.  B.  Goodyer,  general 
manager  of  the  Croydon  Corporation  tramways. 

The  car  selected  for  the  te=ts  was  a  four-wheel  double-deck  car 
with  Mountain  &  Gibson  truck  equipped  with  two  Westinghouse 
No.  200  motors,  weif^hing,  with  five  passengers,  7  8  tons.  The  truck 
had  a  wheel  base  of  6  ft.,  with  British  Griffin  chilled  iron  wheels.  A 
bicycle  gear  wheel  with  68  teeth  was  fixed  on  one  of  the  axles  and 
connected  by  a  chain  drive  to  a  spur  wheel  with  14  teeth  secured  on 
the  floor  of  the  car.  A  Harding  speed  counter  was  attached  to  the 
spur  wheel  by  which  the  revolutions  of  the  axle  could  be  measured. 
The  circumference  of  each  wheel  on  this  axle  was  measured  with  a 
steel  tape,  and  checked  by  calipering;  the  result  being  exactly 
95|  in.  in  each  case,  the  two  wheels  having  the  same  diameter.  A 
section  of  straight  and  nearly  level  track  was  chosen  on  the  road 
between  Croydon  and  Purley.  There  are  here  two  lines  of  rails, 
Ijadly  corrugated  for  the  greater  part  of  the  distance.  The  track  is 
of  standard  t.-auge  with  macadam  sides,  and  the  rails,  weighing 
95  lb.  per  yard,  are  laid  on  a  6  in.  bed  of  concrete.  Two  trolley  poles 
about  h  mile  apart  were  selected,  and  the  distance  between  them 
chained  and  found  to  be  2,597  ft.  If  this  distance  were  covered  by 
simple  rolling,  the  counter  would  make  1,581  revolutions.  The 
method  of  test  was  as  follows:  One  observer  was  told  ofi'  to  take 
charge  of  the  counter,  a  second  to  take  the  time,  and  a  third  to  call 
the  start  and  the  stop.  The  car  was  started  up  some  distance  behind 
the  first  pole,  which  it  passed  at  full  speed  ;  at  the  moment  of  pas- 
sing the  third  observer  gave  the  signal ;  the  time  was  taken  and  the 
counter  inserted  in  the  spur  wheel.  The  car  covered  the  distance  at 
constant  speed  without  slowing  down  ;  on  passmg  the  second  pole 
at  a  given  signal  the  time  was  taken  and  the  counter  withdrawn. 
The  car  was  then  brought  to  rest  beyond  the  second  pole  and  was 
changed  over  to  the  up-track,  when  the  same  process  was  repeated 
in  the  reverse  direction.  The  slight  diflerence  of  level  resulted  in 
the  up-journey  being  made  at  a  rather  higher  speed  than  the  down- 
journey.  Two  trips  were  made  each  way  with  the  track  very  dry, 
and  two  trips  each  way  after  a  heavy  rain  storm,  the  track  being 
then  very  wet  but  not  greasy.  The  results  are  given  in  the  follow- 
ing table : — 


I 
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Skidi 
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Kroi]i  these  experiments  it  appeared  that  when  a  car  travels  along 
a  tramway  track  the  wheels  skid  upon  the  head  of  the  rails  in  the 
jaine  way  aa  they  do  in  the  model. 

It  remained  to  bo  seen  in  what  way  the  skidding,  which  had  been 
i-hown  to  take  place,  could  produce  corrugation.  For  this  purpose 
further  o.xperiiiionls  were  made  on  the  mod>-l.  In  order  to  got  a 
definite  ainoiiiit  of  skid  that  slioubl  be  independent  of  possible 
variations  in  the  side  pressure  exerted,  a  metal  iillot,  shown  in  place 
in  Fig.  !i,  was  inserted  against  one  of  the  rails  in  such  a  way  as  to 
lift  the  lieycd  wheels  off  the  rail  and  force  them  to  roll  on  the  out- 
side of  their  flanges.  The  diameter  of  the  outside  of  the  flange  is 
about  9  per  cent,  greater  than  that  of  the  tread,  and  a  pure  roll  on 
the  flange  would  correspond  with  the  distance  Al)  on  the  rail, 
where  151)  is  about  9  per  cent  of  AB  which  represents  three  com- 
plete rcvolution.M  on  the  tread.  If  the  loose  wheel  is  now  fitted 
with  a  rigid  coupler,  the  motion  of  the  coupled  wheel  will  be  a  roll 
and  a  ekid,  and  of  the  keyed  wheel  a  roll  and  a  slip,  the  proportion 
of  skid  to  slip  (lepciiding  upon  the  relative  co-oHicientH  of  friction, 
but  the  KiMM  of  the  two  alwiiys  being  ei|Ual  to  \'>\>  or  9  per  cent,  of 
AB.  With  a  total  wiight  of  4211).,  that  is,  10  •">  lb.  on  each  wheel,  tlm 
coupkd  wheel  i-kids  about  K  per  cent.  The  skidding  remains  quite 
uniform  aii<l  continuous  as  before.  If  the  coupler  is  removed  from 
the  notch  and  placed  on  one  aide  of  the  stud,  the  looge  wheel  is  at 


liberty  to  roll  freely  on  the  rail,  and  the  coupler  tends  to  draw  away 
from  the  stud  under  the  action  of  a  definite  force.  This  force  can  be 
made  apparent  if  the  rigid  coupler  is  replaced  by  a  spring  coupler 
fixed  in  the  notch.  Whichever  way  the  truck  is  pushed  the  spring 
is  bent,  indicating  a  tendency  to  twist  the  coupled  wheel  relatively 
to  the  axle.  The  angle  through  which  the  spring  is  bent  represents 
the  torsion  required  to  overcome  the  adhesion  between  the  tread  of 
the  wheel  and  the  rail.  From  these  experiments  it  is  evident  that 
when  the  flange  of  a  car  wheel  grinds  against  the  rail  in  such  a  way 
as  to  cause  skidding,  the  axle  will  be  twisted  until  the  torsion  is 
sufficient  to  make  the  tread  of  the  mate  wheel  skid  on  the  rail,  the 
elastic  twist  of  the  axle  representing  the  bending  of  the  spring  in 
the  model.  So  far,  however  the  skidding  is  quite  continuous,  and 
there  is  no  indication  of  any  intermittent  action  such  as  could  pro- 
duce corrugation.  But  the  experiments  with  the  model  have  been 
carried  out  under  conditions  differing  in  one  verj'  important  respect 
from  those  of  ac  ual  practice.  The  rails  have  been  quite  clean.  It 
remains  to  be  seen  what  is  the  effect  of  making  the  rail  surface 
rough  as  it  is  in  practice.  For  this  purpose  a  little  sand  may  be 
sprinkled  over  the  surface  of  the  rail.  If  the  truck  is  now  pushed 
along  the  track  an  entirely  new  effect  is  produced  ;  the  coupled 
wheel,  instead  of  moving  uniformly  as  before,  now  advances  with  a 
series  of  jerks  at  regular  intervals. 

The  action  is  as  follows  :  When  the  torque  on  the  spring  has  in- 
creased to  a  certain  amount  the  force  of  adhesion  is  overcome  and 
the  wheel  skids,  tuning  meanwhile  about  its  own  axis,  so  that  the 
whole  force  of  the  skid  is  concentrated  over  a  limited  area  on  the 
rail  surface.  In  skidding  the  wheel  grinds  through  the  grit  on  the 
surface  of  the  rail  and  comes  into  contact  with  clean  metal ;  there 
is  thus  a  large  and  sudden  reduction  iu  the  coetficient  of  friction  and 
the  wheel  flies  back  under  the  influence  of  the  spring  through  a 
considerable  angle.  The  result  is  that  the  subsequent  motion  of  the 
wheel  upon  the  rail  will  be  a  pure  roll  while  the  spring  is  being 
again  deflected.  When  the  limit  of  adhesion  is  reached  the  wheel 
again  skids  and  the  process  is  repeated,  the  motion  thus  consisting 
of  alternate  rolling  and  skidding.  The  addition  of  the  grit  has  made 
the  skid  intermittent,  whereas  formerly  it  was  continuous.  When 
the  surface  of  the  rail  is  clean  there  is  no  sudden  breaking  down  of 
the  adhesion  which  is  required  to  make  the  skid  intermittent.  This 
effect  is  not  due  to  the  increased  torsion  on  the  spring  consequent  on 
the  increase  in  the  coefficient  of  friction  ;  for  the  same  torsion  can 
be  obtained  with  a  clean  rail  by  increasing  the  weight,  wheo  the  skid 
remains  continuous. 

So  long  as  the  rail  is  clean  the  motion  is  thus  continuous  and  uni- 
form. In  order  to  produce  intermittent  action  it  is  esential  that 
the  rail  smface  should  have  been  roughened  by  the  application  of 
some  haid  and  gritty  material.  In  tramway  practice  such  material 
is  furnished  by  dust,  and  especially  by  the  sand  which  is  put  on  the 
rails.  According  to  my  observations,  the  presence  of  sharp  grit  on 
the  rail  surface  is  a  prime  factor  in  the  production  of  corrugation. 
Numerous  instances  might  be  quoted  where  corrugations  are  worst 
in  places  where  the  rails  are  liable  to  be  continually  covered  with 
sharp  gritty  du^t.  Thus,  in  the  case  of  the  Brussels  tramways  the 
worst  corrugated  section  in  the  whole  city  is  on  the  Boulevard  do 
Waterloo,  where  the  tram  lines  are  tl  vn^cd  from  end  to  end  by  a 
sand  covered  avenue.  This  may  also  explain  why  the  tram  lines  in 
one  town,  say,  for  example,  Norwich,  are  badly  corrugated,  while  at 
another,  say  Coventiy,  where  the  track,  the  rails  and  the  rolling 
stock  are  identical  in  character,  there  is  little  or  no  corrugation,  the 
diflerence  being  due  to  the  quantity  of  dry  flint  dust  that  is  blown 
over  the  Norwich  tracks  by  the  prevailing  east  winds. 

The  experiments  on  the  model  afford  an  e.\planation  of  the  con- 
nection between  cheek  cutting  an  i  corrugation.  The  llaugo  of  one 
of  the  two  wheels  on  an  axle  grinds  ng.iinst  the  rail  on  a  line  of 
coniact  having  a  diameter  greater  than  that  of  the  tread,  causing 
both  wheels  to  skid.  'I  he  skidding  on  the  one  side,  where  the  flange 
is  grinding,  will  bo  uniform,  but  on  the  other  side,  owing  to  the  twist 
of  the  axle,  llu'  skidding  will  be  intermittent,  provided  the  rail  sur- 
face be  sufliciently  rough,  and  the  motion  will  be  an  altoinate 
rolling  and  skidding  This  explains  wliv,  as  a  rule,  oornigations 
appear  on  one  rail  only  ;  both  wheels  are  skidding,  but  owing  to  the 
twist  of  the  axle  one  skids  uniforiiily  and  the  other  intermittently, 
the  intermittent  skidding  taking  place  on  the  rail  opposite  to  that 
where  the  flange  is  grinding.  Observation  shows  that  the  rail  oppo- 
site the  corrugated  rail  is  generally  scored  uniformly,  though  often 
with  a  slight  wavy  appearance  which  is  caused  by  the  sudden  re- 
lease of  the  twist  on  the  axle  affecting  the  motion  of  the  non  cor- 
rugating wheel.  The  dislanoo  apart  of  the  marks  on  the  rail,  or  the 
pitch  of  the  corrugations,  necessarily  depends  on  the  action  above 
described.  When  the  coellicienl  of  adhesijii,  the  weight  on  the 
wheel  and  the  dimensions  of  the  axle  are  fixed,  the  limiting  ainounl 
of  twist  mi'asiired.  say,  in  fractions  of  an  in  h  at  the  rim  of  the 
wheel,  is  also  fixed.  Now  the  skid  is  a  delinite  per  cunt,  of  the  dis- 
tance travelled,  say,  .■.  per  cent.,  and  when  corrii.i,Mtioii  takes  place 
the  skid  between  any  two  marks  is  accumulated  in  the  twist  of 
the  axle,  hence  ,■  per  cent,  of  the  pitch  must  equal  the  limiting 
twist  on  the  axle.     Thus,  if  the  skid  is  2  per  cent,  and  the  limiting 
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twist  002 in.,  the  pitch  wouUl  have  to  bo  1  in.  It  is  necessary, 
therefore,  to  ascertain  whetlicr  this  relation  holds  good  in  practice. 
With  the  car  used  in  the  Croydon  tests  the  weight  on  each  wheel 
was  4,3701b.,  the  diameter  of  tlie  axle  .ilin-,  and  the  distance 
between  wheel  hubs  48  in.  Taking  the  modulus  of  transverse 
elasticity  for  the  axle  at  14  10'.  and  the  coefficient  of  friction  at 
0'4,*  the  twist  lucasnrod  at  the  rim  of  a  wheel  .'U  in.  diameter  will 
be  0'0T;iin.  For  a  skid  of  3  per  cent,  the  pitch  of  the  corrugations 
would,  therefore,  have  to  be  '1-i  in.  On  the  Croydon  tramways  the 
pitch  of  the  corrugations  on  the  straight  varies  from  2]  in.  to  '2J  in. 
During  the  process  of  corrugation  the  axle  is  subject  to  torsional 
vibration,  and  in  order  that  the  skidding  may  continue  to  take  place 
intermittently  the  twisting  force  must  be  applied  rythmically  with 
a  time  interval  equal  to  the  period  of  vibration  of  the  axle.  Hence, 
the  time  occupied  in  covering  the  distance  between  two  successive 
skids  will  be  a  constant  quantity  for  any  given  wheels  and  axle. 
It  follows,  therefore,  that  the  pitch  of  the  corrugations  will  depend 
not  only  upon  the  skid,  but  also  upon  the  speed  of  the  car.  Thus, 
if  the  mean  speed  is  12  miles  an  hour  for  corrugations  having  a 
pitch  of  '2'.  in.,  when  the  speed  is  24  miles  an  hour  the  pitch  would 
be  5  in.  This  increase  of  pitch  with  speed  has  been  noticed  by  many 
observers.  It  would  seem  then  that  the  pitch  is  determined  in  the 
first  place  by  its  relation  to  the  per  cent,  skid  and  the  limiting 
twist  on  (lie  axle,  and  in  the  second  place  by  the  speed,  and  that 
corrugation  cannot  take  place  unless  the  two  sets  of  conditions  are 
to  some  extent  in  agreement.  Thus  in  the  case  just  quoted,  the 
skid  at  24  miles  an  hour  must  be  half  that  at  1 1  miles  an  hour — 
that  is,  if  the  skid  is  halved  the  speed  must  be  doubled. 

This  may  explain  why ,  on  tramways  ia  this  country,  corrugations 
rarely  appear  unless  accompanied  by  check  cutting  on  the  opposite 
rail.  Until  such  check  cutting  takes  place  the  side  pressure  is  taken 
by  the  throat  of  the  flange  bearing  against  the  head  of  the  rail,  the 
Ime  of  contact  being  only  slightly  below  the  tread  of  the  wheel. 
Under  these  conditions  the  skid  is  small,  not  exceeding  1  or  IJ  per 
cent.  Taking  the  relation  of  pitch  to  skid,  as  calculated  for  the 
Croydon  car,  this  amount  of  skid  would  correspond  with  corruga- 
tions having  a  pitch  of  from  5  in.  to  7  in.,  involving  a  speed  of  from 
24  to  36  miles  an  hour,  or  two  or  three  times  our  normal  speed. 
Hence  the  speeds  on  tramways  in  this  country  are  too  low  to  give 
corrugations  except  where  the  skid  is  large,  as  happens  when  there 
is  check  cutting.  Similar  conditions  obtain  more  or  less  on  the 
Continent.  Where  the  speeds  are  higher,  as  on  American  tram- 
ways and  on  eteam  railways,  corrugations  may,  and  do,  appear 
with  the  small  per  cent,  of  skidding  that  is  caused  by  the  ordinary 
side  pressure  of  the  flange  on  the  rail.  The  side  pressure  of  the 
flange  on  the  rail  that  is  necessary  for  the  production  of  corruga- 
tions is  caused  on  the  straight,  by  irregularities  of  gauge  and  level 
which  make  the  car  lunge  from  side  to  side  and  bear  over  against  one 
rail  or  the  other.  This  accounts  for  the  irregular  distribution  of  cor- 
rugations along  the  track,  first  on  one  side,  then  on  the  other,  in 
long  or  short  stretches  with  smooth  parts  in  between.  The  tendency 
of  a  car  to  lunge  from  side  to  side  in  the  manner  described  neutral- 
ises the  tendency  of  the  car  to  ride  down  on  the  lower  side  on  a 
double  track  in  spite  of  the  usual  camber,  and  corrugations  are 
found  quite  as  frequently  on  the  inside  as  on  the  outside  rail  on  a 
double  track  on  the  straight.  The  irregularities  of  gauge  and  level, 
due  in  the  first  instance  to  faulty  construction,  are  augmented  by 
the  wear  and  vibration  to  which  the  track  is  subjected.  This  is  one 
reason  why  corrugations  generally  take  time  to  develop.  On  a 
curve  there  is  always  a  definite  force,  due  to  centrifugal  action, 
tending  to  press  the  flanges  outwards.  If  the  curve  is  of  large 
radius  the  speed  will  be  practically  the  same  as  on  the  straight,  and 
the  conditions  under  which  coirugalious  may  be  produced  will  be 
similar,  except  that  the  pressure  is  constant  and  always  in  one 
direction.  When  flanges  and  rails  are  new  the  pressure  is  between 
the  outer  flange  and  the  outer  rail,  but  the  skidding  thus  caused  is 
small,  and  not  enough  to  produce  corrugations  at  ordinary  speeds. 
.\fter  sufficient  wear  has  taken  place  to  bring  the  inside  flange 
against  the  check  of  the  inner  rail  corrugation  will  begin  on 
the  outer  rail.  For  this  reason,  on  any  tramway  system, 
corrugation  will  generally  first  begin  on  large  radius  curves,  the 
corrugations  appearing  on  the  outer  rail  accompanied  by  cutting  of 
the  check  of  the  inner  rail.  The  difl'erence  of  length  between  the 
inner  and  the  outer  rail  on  a  curve  gives  rise  to  a  skidding  or  slip- 
ping, quite  apart  from  that  duo  to  the  grinding  of  the  flange  on  the 
rail.  With  curves  of  large  radius  this  dillerenco  is  small,  and  does 
not  greatly  affect  the  conditions  of  corrugation.  With  curves  of 
small  radius  the  difference  produces  a  skidding  or  slipping  which  is 
large  compared  with  that  produced  by  flange  grinding,  and  the  con- 

*  The  most  complete  tests  made  to  determine  the  coefficient  of  .-id- 
hesion  for  a  wheel  on  .i  rail  under  varj'inp  conditions  are  those  made 
by  Capt.  <!alton  and  |iulilislied  in  the  /'rii:<iiliii;is  of  the  Institution  of 
Xlechanlcal  Engineers,  1878-1879.  The  results  there  recorded  imlieate 
that  the  limiting  or  static  coefficient  of  adhesion  immediately  previou.s 
to  skidding  e.xceeded  038  for  a  clean  dry  rail  and  rose  still  higher  on 
the  application  of  sand.  The  value  04  is  here  taken  as  the  limiting 
coefficient  of  adhesion. 


ditions  of  corrugation  become  very  complex.  Speaking  generally, 
however,  it  may  be  said  that  the  speeds  on  small  radius  curves  are, 
as  a  rule,  too  low  to  admit  of  corrugations  being  formed.  The 
pitch  of  the  corrugations  on  a  curve  is  generally  loss  than  on  the 
straight.  Thus,  in  the  case  of  a  car  which  produces  corrugations  on 
the  straight  having  a  pitch  of  24 in.  with  3  percent,  skid,  on  a 
curve  of  500  ft.  radius  the  skid  on  the  outer  rail  due  to  the  difl'erence 
in  the  length  of  the  inner  and  outer  rails  will  be  about  O'J  percent., 
making  a  total  of  3'.t  per  cent.  Now,  the  pitch  is  inversely  propor- 
tional to  the  per  cent,  skid,  so  that  the  pitch  of  the  corrugations  on 
the  curve  should  be  about  1-9  in.  Observation  shows  that  the  pitch 
on  curves  is  reduced  about  in  this  proportion. 

The  appearance  of  corrugations  on  the  grooveless  girder  rail  used 
in  Philadelphia  and  other  American  cities  presents  some  interesting 
features  in  connection  with  what  has  been  said  as  to  side-flange 
pressure.  A  full  report  on  this  subject  was  presented  by  Mr.  H.  B. 
Nichols,  engineer  to  the  Philadelphia  Uapid  Transit  Co.,  at  the  1907 
Convention  of  the  American  Street  Railway  Engineering  Associa- 
tion (nee  Tramways  and  Light  Railwaj's  Association  Circular  for 
April,  1907).  A  section  of  the  rail  and  tyre  used  in  Philadelphia  is 
reproduced  in  Fig.  4.  The  rail  shown  is  a  93  lb.  girder  rail,  H|  in. 
deep  with  a  ij  in.  web.  Careful  observation  showed  that  when  the 
normal  traffic  was  passing  over  this  rail  at  a  point  on  the  straight 
where  corrugations  had  appeared  the  head  of  the  rail  was  forced 
outwards,  due  to  a  bending  of  the  web,  by  as  much  as  :^  in.  The  w-eb 
was  then  stiffened  by  the  addition  of  fishplates,  after  which  the  cor- 
rugations disappeared.  Subsequently  this  rail  was  replaced  by 
another  rail  weighing  1371b.  with  a  ^in.  web,  after  which  corruga- 
tions appeared  only  in  a  few  places.  Finally  this  rail  was  replaced 
by  a  rail  weighing  141  lb.  with  a  ,',.,  in.  web,  after  which  there  was  no 


Fio.  4 

trouble  from  corrugations.  It  has  been  suggested  that  the  corru- 
gations in  this  case  were  due  to  vibrations  in  the  rail,  which  were 
stopped  by  the  stiffening  of  the  web,  but  I  would  submit  tha  fol- 
lowing as  a  more  probable  explanation.  A  side  deflection  of  .;:.  in. 
corresponds  to  vertical  depression  of  0'03iu.  at  the  qutside  of  the 
tread  of  the  wheel.  That  is  to  say,  the  side  pressure  caused  by  the 
lungeing  of  the  car  lifted  the  wheel  about  J.,  in.  off  its  tread,  and 
threw  almost  the  whole  weight  on  the  throat  of  the  flange, 
causing  the  wheel  to  ride  on  a  line  of  contact  about  ^  in.  below 
the  head  of  the  rail,  that  is,  on  a  diameter  about  li  per  cent,  greater 
than  that  of  the  tread,  thus  producing  corrugations  in  accordance 
with  the  principles  already  stated.  A  simple  calculation  will  show 
that  when  the  web  has  been  thickened  to  ,''..,  in.,  the  lift  off  the  tread 
for  an  equal  side  pressure  has  been  reduced  to  0009  in.,  and  the  ten- 
dency of  the  wheel  to  ride  on  a  larger  diameter  than  the  tread  has 
been  practically  eliminated. 

(To  he  concliiiled). 


Single   Phase    Electric    Traction    in    Switzerland. — Tt    is 

announced  that  the  Buiricse  Alps  Railway  Co.  have  set  aside 
£400,(100  for  the  immediate  conversion  of  the  .S|)ic/.  Frutigeu 
line  to  electric  traction.  Single-phase  current  at  1  .'i,OO0  volts 
at  a  frequency  of  1-")  will  he  used.  The  necessary  energy  will 
be  supplied  from  the  Kaiider  and  Hagnek  woiks,  in  which 
special  turbo  generators  are  to  be  installed. 
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All  Editorial  communications  to  be  addressed  to  The  Editor.  Letters 
for  insertion  in  "Thb  Electrician,"  or  containing  questions,  to  be 
accompanied  by  name  and  address  of  the  writer  as  evidence  of  nood  faith. 
No  notice  is  taken  of  anonymous  communications. 

"  Thb  Electrician  "  o^ers  exceptional  advantages  to  Advertisers.  It  baa 
by  fur  the  largest  clrcolatlon  of  any  SngUah  Electrical  paper  and 
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XHB  BliBCTRICIAN"  INDUSTRIAL  SUPPLHMHNi;' 

With  "  The  Eleotbioian  "  for  Sept.  14,  1906,  was  iesued  the  first  of  a 
series  of  "Industrial  Supplements,"  to  be  published  from  time  to  time 
with  "  The  Eleotbioian."  The  Iwentytitth  issue  of  the  Supplement 
is  issued  (Gratis)  with  the  current  number  of  "The  Eleoibiolak." 

The  "  Indostelal  Supplement"  is  a  comprehensive  record  of  develop- 
ments in  Eleotrioal  Plant,  Machinery,  Apparatus,  Accessories,  Sundries 
and  Materials,  and  of  their  proved  suitability  for  various  Indnstriul 
purposes. 

We  invite  descriptions  and  illustrations  of  New  Applications  of  Eleotri- 
city  to  Industry,  and  shall  cordially  welcome  any  assistanoe  we  ma; 
receive  in  connection  with  the  Supplement. 

The  "  Industrial  Supplement  "  is  holed  for  filing  or  hanging,  and 
filing  covers  can  be  supplied  for  holding  6  or  12  issues. 


SINGLE  CLASS  TR&MWAY  CARS. 

We  are  so  accustomed  in  tliis  country  to  tramcars  of  a 
single  class  that  the  idea  of  introducing  a  first-class  car,  as 
is  now  being  done  by  the  Liveipool  Corporation,  appears 
almost  novel.  On  the  Continent  such  cars  are  not  un- 
kuown,  and  generally  take  the  form  of  a  car  divided  into 
first  and  second-class  conipavtments.  Anyone  who  is 
well  aciiuainted  with  the  Continent  knows  that  in  cor  tain 
districts  such  arrangements  are  distinctly  desirable.  Tu 
this  country  there  is,  fortunately,  not  the  same  need  for 
thuni.  Ill  I^iverpool,  however,  the  Cor|)oratioii  have  fonned 
the  opinion  that  there  would  be  a  demand  for  sucli  a  service. 
In  regard  to  tliis  decision  Sir  Clihux  Uuuinson  and  others 
have  ex])ressed  l.hc  view  that  sucli  a  policy  is  unneces.saiy  I 
and  undesirable,  simply  because  such  cars  are  not  general 
and  no  re(iuest  seems  to  be  made  for  tliem.  This  stand- 
point, ho\ve\er,  is  scarcely  one  from  wliicii  the  case  can  be 
judged  fairly.  People  often  do  not  ask  for  what  is 
eminently  desirable,  simply  because  they  do  not  realise  its 
adv.mtages.  For  example,  there  has  been  no  deinaml  for 
lirst-class  omnibuses,  but  in  London,  at  tlic  present  time, 
su(di  vehicles  are  being  run  along  certain  routes,  the  cliai-ge 
being  fid.  per  passenger  for  any  distance.  We  do  uot 
know  to  wliat  extent  they  arc  successful,  but 
lii'lievc  thiMii  to  bo  fairly  well  paLroiiisod,  because  tl 
mute  chosen  is  one  on  which  such  facilities  are  appf 
ciuted.  Tliere  are,  obviou.sly,  some  routes  on  llie  I,oiidon 
County  Council  system  on  which  any  such  innova- 
tion would  not  be  an  advantage  ;  on  the  otlier  hand,  we 
can  (juite  believe  that  when  the  system  i.s  furtlior  extended 
there  may  be  routes  on  wliicli  it  would  be  .appreciated. 
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though  tor  tht>  moment  we  doubt  if  any  sucli  chauL!''  is 
culled  for,  because  the  tramways  do  not  pass  through  tlie 
Ixist  parts  of  London. 

It  has  sometimes  been  ri-marUed  that  tirst-class  cars  have 
been  tried  iu  which  the  inside  was  the  tirst  class  and  the 
outside  the  second  class,  but  that  in  fine  weather  everyone 
desired  to  go  on  toji.  This  is  very  likely  to  happen  in  cer- 
tain conditions  of  the  weather,  though  not  so  much  so  if  the 
cars  have  top  covers.  Nevertheless,  there  would  often  be  a 
didkulty  in  restricting  the  accommodation  of  the  second 
class  in  order  to  provide  i'or  tirst-class  passengers  on 
crowded  routes.  We,  therefore,  think  ihat  a  car  divided 
into  two  classes  would  not  be  successful  in  this  country, 
and  that  the  point  will  bo  met  more  easily  by  having 
first-class  single-deck  cars,  these  cars  being  reserved  e.xclu- 
sively  for  first-class  passengers  and  being  run  at  stated 
intervals.  Provided  that  a  definite  time  table  can  be 
adhered  to,  such  a  service  of  cars  might  be  well  patronised 
and  they  need  only  be  run  at  such  times  of  the  day  as  the 
necessity  for  their  use  would  be  felt.  For  example,  we  can 
imagine  that  many  people  living  iu  the  south  of  London 
would  appreciate  a  "  theatre  service  "  of  first-class  cars. 

In  discussing  a  question  of  this  kind  London  is  not  a 
very  good  example  of  a  typical  case,  because  the  tramways 
do  not  pass  through  the  best  neiglibourhoods.  If  they  ran 
through  Oxford-street,  Regent-street  and  the  good  resi- 
dential thoroughfares  surrounding  the  parks  the  case 
would  be  different.  For  this  reason  there  is  a  better  out- 
look for  first-class  motor  omnibuses  than  for  first-class 
tramcars.  In  many  provincial  towns,  however,  it  is  other- 
wise ;  good  residential  parts  may  be  sandwiched  between 
d<jcks  or  factories  and  poorer  suburban  parts,  an'd  in  such 
cases  the  first-class  car  might  meet  a  want.  But  ob  viously 
there  would  be  no  point  in  running  such  a  service  through 
dock  thoroughfares,  and  every  particular  route  would  have 
to  be  considered  on  its  merits. 


SYMBOLS  FOR  PHYSICAL  QUANTITIES. 

Siuntnary. — In  tlie  following  communication  Mr.  Miles  Walker  con- 
siders the  iiuestion  of  symbols  in  scientific  literature,  a  subject  that  is 
engaging  the  attention  of  the  International  Electrotechnical  Commis- 
sion. The  suggestion  is  made  that  a  numljcr  of  new  symbols  should 
be  adopted,  distinct  from  letters  of  various  alphabets,  and  the  author 
asks  for  criticism  to  enable  the  Commission  to  solve  some  of  the 
dirticultie.ii. 


It  is  very  desirable  to  have  a  notation  for  the  representation 
of  physical  quantities  in  scientific  books  and  periodicals  which 
shall  be  the  same  in  all  languages. 

The  subject  is  under  the  consideration  of  the  International 
Electrotechnical  Commission  with  a  view  to  international 
agreement,  and  committees  in  the  different  countries  (in 
England  under  the  chairmanship  of  Lord  Hiyleigh,  O.M.)  are 
discussing  this  particular  subject.  They  are  dealing  more 
esi)ecially  with  symbols  for  electrical  and  magnetic  quantities, 
but  the  system  might  with  advantage  be  extended  to  embrace 
all  important  quantities  in  physical  science,  especially  as  the 
subject  is  receiving  the  attention  of  most  technical  societies 
with  a  view  to  some  action  being  taken  in  the  matter. 

There  are,  however,  two  great  difficulties  which  arise  when 
we  try  to  fix  upon  a  standard  notation. 

The  first  is  the  difficulty  of  persuading  a  number  of  writers 
and  readers  who  have  become  accustomed  to  a  certain  symbol 
for  a  certain  quantity  to  change  it  in  favour  of  an  equally 
large  number  of  writers  and  readers  who  have  become  accus- 
to.-uod  to  another  symbol.      For  instance,  ia  France  and  Ger- 


many the  letter  "I"  coranioidy  represents  the  strength  of 
an  electric  current,  while  in  England  and  America  "C"  is 
more  commonly  used. 

In  the  second  place,  there  are  not  enough  letters  in  the 
two  or  three  alphabets  at  our  disposal  to  give  a  distinct 
symbol  to  each  quantity,  without  resorting  to  the  combination 
of  more  than  one  letter  to  form  a  single  symbol.  There  is  a 
great  objection  to  this  combination  of  letters,  because  the  use 
of  sub-script  letters  and  numbers  is  required  for  distinguishing 
between  particular  (piantities  of  the  same  general  kind.  If, 
for  instance,  C  represents  current,  C„  might  conveniently  re- 
present armature  current  and  Ci  the  current  in  circuit  No.  L 
It  would,  therefore,  not  be  good  to  take  C„  to  represent  capa- 
city, or  any  other  quantity  other  than  an  electric  current. 

There  is,  moreover,  an  objection  to  using  letters  at  all  to 
represent  quantities  in  a  universal  notation,  because,  unles? 
initial  letters  are  used,  there  is  no  connection  in  the  mind  lie- 
tween  the  letter  and  the  quantity,  and  the  symbol  is  difficult 
to  remember.  We  cannot  always  use  initials,  because  the 
initial  letters  differ  in  diti'erent  languages.  For  instance,  in 
England  "R"  commonly  stands  for  resistance,  while  in  Ger- 
many it  is  more  convenient  to  use  "  W  "'for  widerstand.  More- 
over, the  same  initiil  occurs  for  a  great  number  of  different 
quantities.  For  instance,  "  R  "  might  stand  for  resistance,  re- 
luctance, reactance,  radius,  &c. 

One  way  of  avoiding  the  above  difficulties  would  be  to  create 
a  number  of  new  symbols  which  coidd  be  printed  by  means  of 
type  like  ordinary  letters,  and  which  would  represent  each 
physical  quantity  in  a  distinctive  manner. 

The  question,  however,  arises  as  to  whether  a  number  of 
entirely  new  symbols  would  be  acceptable  to  writers,  readers 
and  printers  alike,  and  the  Sub  committee  on  Symbols 
appointed  by  the  British  section  of  the  Commission  has 
requested  the  writer  to  place  his  views  publicly  before  the 
profession,  with  a  view  of  obtaining  suggestions  and  criticisms 
as  to  the  feasibility  of  such  a  tcheme  from  as  wide  a  circle  as 
poiisible. 

In  choosing  a  symbol,  we  would  try  to  make  a  very  simple 
picture  of  something  that  reminds  us  of  the  quantity  in  (jues- 
tion.  For  instance,  J  might  represent  temperature.  If  we 
were  tcld  that  this  simple  outline  of  a  thermometer  represents 
temperature,  we  would  have  no  difficulty  in  remembering  it. 
Similarly  /  might  represent  force,  and  the  various  "  forces  ' 
might  be  derived  from  it ;  for  instance,  ^  electromotive  force 
(conventional  representation  of  lightning),  and  n  magneto- 
motive force. 

It  is  not  my  purpose  here  to  say  what  woidd  actually  be  the 
best  form  of  symbol  for  each  quantity,  but  it  is  not  a  difficult 
matter  to  devise  very  simple  characters  which  can  be  written 
quickly,  easily  and  with  sufficient  accuracy,  and  which  can  at 
the  same  time  assist  the  memory  to  connect  them  with  the 
quantity  for  which  they  stand. 

What  would  the  printers  say  to  the  new  type  I  The  author 
has  taken  up  this  matter  with  a  very  large  publishing  firm, 
and  is  assured  by  their  chief  expert  that  200  or,  300  new  type 
would  be  a  small  matter  to  a  modern  printer,  who  is  already 
accustomed  to  deal  with  many  hundreds  of  different  fount.s, 
each  of  which  contains  from  30  to  120  different  symbols.  He 
estimates  that  a  j)rinter  in  a  large  waj'  of  business  has  at  his 
command  as  many  as  60,000  distinct  types,  differing  from  each 
other  either  in  letter,  sizs,  body  or  face.  The  addition  of  200 
or  300  more  would  be  a  drop  in  the  ocean.  The  size  of  the 
new  type  could  be  standardised  for  most  purposes,  and  it 
would  only  be  in  some  special  case  that  another  size  would  be 
called  for. 

The  setting  up  of  the  formuhi'  with  the  standard  size  of 
type  would  be  simpler  than  with  the  present  system,  in  which 
sub-script  letters  are  often  unnecessarily  introduced.  One 
symbol  under  the  present  system  sometimes  consists  of  four  or 
five  letters. 

If  it  be  admitted  that  the  introduction  of  new  symbols  is 
advisable,  the  question  arises,  What  shall  the  new  symbols 
represent  exactly  ?  Shall  the  sign  I  (temp  )  represent  tem- 
perature in  any  units,  or  shall  it  represent  the  number 
of  degrees  of  temperature,  measured  by  some  scale  agreed 
upon,  and  embodied  in  the  definition  of  the  symbol  ?     If  the 
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system  of  units  employed  be  not  prescribed,  fewer  symbols 
would  be  required,  and  the  general  writer,  who  now  says 
vaguely  "  Let  T  equal  the  temperature,"  would  find  the  symbol 
sufficient  for  his  purpose.  But,  from  the  reader's  point  of  view, 
there  is  much  to  say  in  favour  of  a  symbol  which  will  embody 
in  its  definition  a  standard  system  of  units.  Any  formula 
expressed  in  such  symbols  would  be  completely  self-con- 
tained, and  would  be  an  exact  statement  of  a  physical  fact. 
Until  the  units  employed  in  any  formula  are  known  the  for- 
mula expresses  only  half  its  meaning.  Perhaps  some  slight 
addition  to  the  symbol,  or  even  to  the  whole  formula,  might 
be  used  to  indicate  that  the  standard  system  of  units  is  em- 
ployed. Without  that  addition  the  symbol  would  have  a 
general  meaning.  For  instance,  j  might  equal  temperature, 
while  i  might  indicate  the  degrees  Centigrade  above  the 
absolute  zero.  The  name  of  the  type  might  be  the  name  of 
the  physical  units  which  it  represenis;  for  instance,  for  i  we 
might  read  "  volts." 

If  writers,  printers  and  readers,  who  have  any  definite  views 
as  to  the  best  method  of  devising  a  system  of  symbols,  would 
communicate  with  the  technical  press,  or  with  the  author,  they 
might  assist  in  solving  the  many  difficulties  which  arise  in 
connection  with  this  matter. 

The  Cottage,  Miles  Walker. 

Leicester-road,  Hale,  Altrincham. 


ELECTRIC  LIGHTING  IN  THE  CITY  OF  LONDON. 

A  title  such  as  heads  this  article  is  likely  to  lead  the  reader 
to  suppose  that  a  well  known  controversial  subject   is  once 
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again  to  be  le  opened  in  these  columns.  This  is  not  tiio  case, 
for  we  are  about  to  deal  with  an  interesting;  matter  subsidiary 
to  this  important  subjert. 

Oivcn  a.s  an  axiom  that  electric  lighting  is  the  best  for  the 
City  streets — as  regards  this  we  are  sure  all  readers  of  Thf 
Elrrirkian  are  in  agreement — the  i|ue»tion  remains  :  Flow  are 


the  lamps  to  be  fixed  so  that  a  maximum  illumination  can  be 
obtained  from  any  one  source  ?  We  have  already  seen,  in 
Cannon-street,  the  adoption  of  overhead  suspension,  and  this 
system  has  not  been  unsuccessful  in  this  crowded  thorou^'h- 
fare.  But  there  are  cases,  especially  where  the  road  is  at  all 
wide,  where  the  employment  of  standards  ofters  certain  ad- 
vantages. 

There  is  no  reason,  however — though  ordinary  London 
practice  would  have  us  suppose  otherwise — for  such  standards 
to  be  inartistic.  This  point  was  indeed  raised  by  Mr.  A.  A. 
Voysey  in  his  recent  report  on  the  City  lighting.  The  real 
artist  we  know,  or  at  any  rate  are  told,  can  make  the  most 
humdrum  things  artistic,  a  remark  which  applies  with  great 
force  to  the  ordinary  lamp  post. 

In  the  accompanying  illustration  we  show  a  model  of  a 
lamp  standard,  which  has  been  designed  for  use  in  the 
City.  It  is  made  by  Messrs.  Elsley,  of  Great  Titchfield-street, 
London,  and  is  a  good  example  both  of  the  designer's  and  the 
iron  founder's  art.  Unfortunately,  some  of  the  detail  is  not 
evident  in  the  illustration.  Such  a  post  cannot  by  the  most 
captious  be  considered  inartistic,  and  we  shall  await  with 
interest  its  erection  in  the  streets  of  London. 


ELECTRICAL  EXHIBITS  AT  THE  FRANCO-BRITISH 
EXHIBITION.— II.* 


The  exhibit  of  Messrs.  W.  H.  Allen,  Son  &  Co.  gives  an  excel- 
lent idea  of  the  various  types  of  machinery  manufactured  by  this 
company  at  their  works  ia  Bedford.  Their  well-known  high-speed 
enclosed,  forced  lubrication,  engines  are  well  represented  by  two 
examples — one  a  three-cylinder  compoimd  engine,  and  the  other  a 
two-cylinder.  The  former  is  capable  of  developing  450b.h.p.  when 
running  at  a  speed  of  100  revs,  per  min.,  and  has  one  high-pres- 
sure cylinder  16  in.  in  diameter  and  two  low-pressure  cylinders  each 
18in.  in  diameter,  with  a  stroke  of  10  in.  Our  readers  are  familiar 
with  the  main  features  of  the  construction  of  these  engines,  and 
therefore  we  shall  not  describe  them  further. 

Messrs.  Allen's  condensing  equipment  is  well  represented  by  two 
of  their  standard  "  Allen- Edwards  "  three-throw  air  pumps.  The 
larger  has  been  constructed  for  a  condenser  of  10,000  sq.  ft.,  and 
has  three  barrels  exactly  similar  with  a  diameter  of  18  in.  and  a 
stroke  of  14  in.,  the  crankshaft  to  run  at  135  revs,  per  min.  This  is 
arranged  for  driving  by  means  of  a  motor  developing  19  b.h.p.  and 
running  at  bib  revs,  per  min,  The  air  pumps  deliver  the  condensed 
water  into  a  small  surge  tank  situated  in  the  lower  part  of  the  air- 
pump  casing.  This  water  is  withdrawn  by  means  of  a  single-acting 
force  pump  having  a  plunger  7  in.  in  diameter  and  a  stroke  of  10  in., 
and  capable  of  delivering  against  a  head  of  10  ft.  This  pump  is 
driven  from  an  outside  disc  crank  on  the  end  of  the  air-pump 
crankshaft.  The  air-pump  buckets  are  of  cast  iron,  and  are  iitted 
with  solid  gun  metal  rings.  The  barrels  are  of  solid  gun-metal,  as 
also  are  tlie  valve  plates,  the  valves  being  of  the  "  Kinghorn  " 
metallic  type  resting  on  accurately  faced  seatings.  The  force  pump 
is  also  fitted  with  gun-metal  plunger  and  liners,  and  the  air-pump 
casing  is  titled  with  the  usual  accessories,  such  as  snilting  valves, 
drain  cocks  and  relief  valves.  The  large  tube  plate  shown  on  this 
stand  is  one  of  those  constructed  lor  the  condenser  just  referred  to, 
there  being  no  less  than  3,7,51  holes  drilled,  counter-sunk  and 
tapped  in  tliis  plate.  The  diameter  of  the  tube  plate  is  7  ft.  4  in. 
and  the  thicl<iie.><s  1^  in.  This  will  give  some  idea  of  the  necessity 
which  the  makers  have  found  for  the  development  of  drilling  and 
tapping  machinery  in  their  works  to  enable  them  to  produce  this 
high  class  of  workmanship  at  a  modorate  cost. 

An  interesting  exhibit  is  Messrs.  Allen's  four-stage  turbine  pump 
(Kig.  1)  which  is  direct-couplcil  to  a  continuous  current  motor,  and 
IS  shown  running  drawing  water  from  a  cast-iron  tank  below  the 
pump  and  motor  and  dolivering  through  a  throttle  and  noz/.lc,  a 
pressure  gauge  bring  situated  behind  the  throttle  showing  the  head 
upon  the  piuup.  This  pump  has  branches  4  in.  in  diaiui'ter.  and  is 
capable  of  (iilivcring  100  to  120  gallons  of  water  per  minute  against 
a  head  of  200  ft.  to'i.'iO  ft.  when  running  at  1,700  revs,  per  min.  Tlio 
pump  casing  is  of  cast  iron  and  the  spindle  of  high-grade  nickel 
steel  completely  encased  with  gun-motal  sleeves.  The  four  discs 
are  of  bronze,  and  likewise  the  fixed  guide  blades  in  the  casing  of 
the  pump.  The  spindle  it  carried  in  bearings  of  the  self-oiling  type, 
arranged  external  to  the  pump  casing,  and  at  one  end  is  piovidod 
with  a  small  collar  thrust  bearing,  which  is  atitoniatically  lubricated 
and  cooled,  and  which  takes  up  any  slight  uulmlaiicpd  end  thrust 
which  may  occur  during  running.  The  glands  through  which  the 
spindle  enters  the  casing  are  of  special  design  owing  to  the  high 
speed  of   rotation,  that  at  the  suction  end  being  water  sealed,  the 

'  'I'he  previous  article  apjieaie'l  in  oar  issue  of  .Inly  3,  p.  455, 
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water  beinf;  drawn  from  the  discharge  side  of  the  pump.  The 
drive  is  transmitted  to  the  pump  spindle  ttirough  a  flexible  coupling, 
and  great  care  lias  been  taken  in  the  dosign  of  these  pumps  that 
the  critical  specdfi  of  the  pump  spindle  shall  lie  sulliciently  above 
the  normal  speed  of  workini,'  to  give  freedom  from  vibration  in 
running,  and  the  employment  of  a  llexible  coupling  ensures  that 
lliese  critical  speeds  shall  not  be  modiBcd  by  the  connection  with  the 
electric  motor.  The  smooth  working,  the  small  space  required  and 
the  fewness  of  the  woriing  parts  of  this  class  of  machinery  ought 
at  once  to  commend  it  to  all  who  are  seeking  suitable  pumping 
machinery,  especially  for  high  lifts.  The  electric  motor  is  of  Messrs. 
Allen's  high  speed  continuous  current  type,  and  is  specially  designed 
for  this  class  of  work,  (ireat  care  has  been  taken  in  the  mechani- 
c.il  design  to  ensure  durability  and  good  running  over  long  periods 
without  attention.  The  motor  is  fitted  with  a  pair  of  commutating 
poles  situated  in  two  of  the  interpolar  spaces,  thus  giving  excellent 
commutation  under  all  conditions  of  load  with  the  brushes  fixed  in 
the  neutral  position. 

The  combination  is  set  into  operation  by  means  of  one  of  Messrs. 
Allen's  drum  tramway  type  controllers.  The  arrangements  are 
such  that  the  motor  is  accelerated  to  its  normal  speed  in  passing  the 
first  four  steps,  and  any  subsequent  regulation  of  speed  which  may 
be  required,  is  obtained  by  inserting  resistance  into  the  shunt  of 
the  motor,  in  the  last  five  positions  of  the  controller  barrel.  A 
feature  of  the  controller  is  its  compactness,  as  well  as  the  accessi- 
bility of  its  various  parts,  and  the  entire  absence  of  the  use  of  solder. 
The  connection*  are  so  arranged  that  the  circuit  of  the  motor  is 
broken  on  both  poles  in  the  controller,  the  main  switch  being  fitted 
with  easily  renewable  carbon  tips. 


t'll..  1.— ALLK.N  S    Tl'RBINE    Ft  Mf. 

A  three  stage  turbine  pump  is  also  shown,  having  a  discharge 
branch  7  in.  in  diameter.  This  pump  is  of  an  exceedingly  econo- 
mical construction,  and  has  internally  the  same  general  features  of 
design  as  those  just  described  in  the  case  of  the  smaller  pump. 

Many  visitors  to  the  exhibition  will  have  heard  that  Jlessrs.  Allen 
have  taken  up  the  manufacture  of  parattiii  oil  engines,  and  it  will 
be  remembered  that  we  described  these  in  our  issue  of  May  1.  This 
type  is  represented  by  a  small  twocrank  compound  oil  engine  and 
dynamo,  the  engine  having  two  cylinders  4  in.  in  diameter,  with  a 
stroke  of  r>\  in.,  and  being  capable  of  giving  .5  b.h.p.  when  running 
at  a  speed  of  800  revs,  per  min.,  whilst  the  output  of  the  dynamo  is 
2  75  kw.  at  100  volts.  We  understand  that  this  engine  runs  with 
any  standard  oil,  consuming  aboutOH  lb.  per  brake  horse  power  hour, 
whilst  in  the  larger  sizes,  which  are  made  up  to  100  H. p.,  the  oil 
consumption  is  reduced  to  0-6  lb.  per  brake  horse  power  hour.  An  inte- 
resting point  in  connection  with  these  engines  is  the  ease  of  starting 
since  all  the  levers  are  marked  for  starting  and  running  positions, 
and  the  whole  operation  can  be  performed  in  about  seven  minutes. 

Messrs.  Ckosslky  Bhos.  have  a  representative  exhibit  of  gas  and 
oil  engines,  part  of  which  form  a  working  exhibit  in  connection 
with  a  suction  gas  plant.  This  suction  gas  plant  operates  with 
anthracite  fuel,  and  supphes  gas  to  the  four  cyhnder  vertical  engine 
shown  as  a  working  exhibit.  The  engine  shaft  is  extended  andlias 
mounted  upon  it  a  120  kw.  220  volt  continuous  current  dynamo 
bui  t  by  thetieneral  Electric  Co.,  running  at  2.00  revs,  per  min. 
The  whole  forms  a  very  compact  plant.  The  starting  of  the  vertical 
gas  engine  is  eflected  by  means  of  compressed  air  contained  in  three 
steel  receivers.  These  receivers  are  charged  with  air  obtained 
from  a  small  gas  engine  and  compressor,  an  operation  only  neces- 
sary occasionally,  as  the  loss  of  compressed  air  is  not  more  than 
from  .51b.  to  10  lb.  on  each  occasion  of  starting.  This  vertical 
engine  is  fitted  with  forced  lubrication  supplied  froni  two  valveless 


oil  pumps  within  the  engine  base  plate,  the  oil  being  filtered  before 
passing  to  the  various  bearings.  In  addition  to  working  the  engine 
with  sucticn  gas,  an  arrangement  is  also  made  for  working  from 
the  public  gas  mams,  and  the  operation  of  changing  over  from  one 
kind  cf  gas  to  the  other  may  be  perfoimed  whilst  the  engine  is 
running.  'Ihis  important  feature  is  made  possible  by  means  of  the 
Crossley  patent  governing  valve,  with  which  the  engine  is  tilted. 

Another  gas  engine  shown  is  of  the  vertical 
highspeed  class,  and  develops  5*  hh.p.  when 
running  at  700  revs,  per  nun.  The  engine  is 
coupled  direct  to  a  dynamo,  and  the  combination 
is  mounted  on  a  substantial  cast-iron  bed  plate. 
This  type  of  engine  is  supplied  with  either  one, 
two,  three  or  four  cylinders  to  work  on  either 
town  gas,  producer  gas,  petrol,  petroleum,  benzol 
or  alcohol,  and  to  be  used  either  for  stationary, 
marine,  portable  or  electric  lighting  purposes.  It 
is  intended  especially  for  use  when  either  a  limi- 
ted space  is  available,  or  where  a  high  speed  or  a 
light  weight  only  is  required. 

Two  of  the  firm's  horizontal  oil  engines  are 
also  shown,  type  "  HH  "  giving  1  h.h.p.  at  400 
revs,  per  min.,  and  type  '■  OON  "  giving  H  b.b.p. 
at  260  revs,  per  min.  The  last-mentioned  engine 
represents  a  class  which  is  rapidly  gaining  favour, 
owing  to  itsability  to  work  without  alteration  with 
either  the  ordinary  petioleum  lamp  oils  or  with 
crude  oils.  No  lamp  is  used  except  for  starting 
purposes. 

The  Wkstminster  Engineerinc;  Co.  are  exhib- 
iting samples  of  their  enclosed  type  arc  lamps  of 
the  brake  feed  type  as  used  on  the  Central  London 
Railway,  Great  Western  Railway,  Melropolitan 
Railway  at  Baker-street  and  South'  Kensington,  by 
ibeG.r.O.,&c.,  also  a  small  arc  lamp  taking  a  cur- 
rent of  :ih  amperes,  and  particularly  suitable  for 
lighting  small  shops,  corridors,  waiting  rooms, &c. 
An  interesting  section  of  the  exhibit  is  a  number  of 
photographic  arc  lamps,  the  speciality  being  a  large 
lamp  burning  singly  on  a  500  volt  continuous-cur- 
rent circuit.  The  arc  is  about  6  in.  long  and  the 
actinic  power  of  the  light  is  very  great.  Two 
similar  lamps  were  used  by  the  Vailii  ihiil  on 
the  occasion  of  the  visit  of  the  French  President 
and  Kirg  Edwaid  to  the  Exbibiticn.  One  of  the 
photographic  lamps  is  mounted  on  a  tripcd  stand  so  that  it  can  be 
moved  about  the  studio  to  suit  the  requirements  of  the  photographer. 
A  half-size  model  of  a\ery  handy  printing  frame  with  arc  lamp 
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I''k;.  3. — \VESTMi?i.STKB  Enginkerino  ('(i.'s  Li.MiT  Switch. 

and  light  shade  on  the  lop  is  shown.  A  lamp  and  frame  such  as 
this  enables  the  photographer  to  do  the  whole  of  his  printing  quite 
irrespective  of  the  state  of  the  weather;  in  fact,  it  is  often  found 
that  photographers  who  get  used  to  printing  by  artificial  light  are 
inchned  to  give  up  day- light  altogether,  the  exposures  being  so 
much  more  easily  managed  by  artificial  light.  We  illustrate  one  of 
this  firms  standard  enclosed  lamps  in  I'ig.  2. 

This  firm  also  show  their  new  pattern  limit  switches  (sec  Fig.  3). 
The  idea  of  the  switch  is  for  use  in  places  where  for  one  reason  or 


570 


THE  ELECTEICIAN,  JULY  24,  1908. 


aoother,  it  can  take  the  place  of  a  meter ;  for  instance,  in  large 
blocks  of  flats  or  ottices  it  is  found  convenient  by  the  supply  com- 
pany to  put  one  large  meter  at  the  point  of  entrance  of  the  supply, 
and  a  limit  switch  to  each  tenant  of  a  flat  or  otKces.  The  tenant 
is  then  charged  so  much  per  annum  for  current,  his  maximum  not 
to  exceed  a  specified  amount.  If  this  maximum  is  by  accident  ex- 
ceeded, the  limit  switch  operates  by  opening  and  closing  the  cir- 
cuit, so  causing  the  light  of  the  lamps  to  fluctuate  violently  until 
the  current  is  reduced  to  the  normal  value.  A  particular  point 
about  this  switch  is  that  it  is  shunted  by  a  resistance  so  that  the 
circuit  when  broken  through  the  switch  is  diverted  through  the  re- 
sistance;  the  lamps  are  thus  not  wholly  extinguished  but  dimmed. 
The  company  claim  that  this  is  the  only  limit  switch  of  any  use 
where  metallic  filament  lamps  are  used,  as,  owing  to  the  large 
starting  current  of  this  type  of  lamp,  if  the  circuit  were  broken 
and  the  lamps  extinguished  the  switch  would  continue  to  work  until 
nearly  all  the  lamps  were  switched  off. 

Messrs.  W.  Geifel  &  Co.  have  a  stand  on  which  are  shown  their 
"  Liconite  "  cables,  which  we  described  in  our  issue  of  May  29th. 
A  length  of  cable  is  shown  under  test  at  50,000  volts. 

Messrs.  Berry,  Skinner  &  Co.  have  a  stand  on  which  they  are 
showing  their  well-known  switches.  These  also  are  in  use  through- 
out the  Exhibition,  and  were  described  in  our  issue  of  May  22. 

The  LlNOLiTE  Co.  exhibit  their  "  Tubolite,"  which  is  coming  into 
use  for  shop  window  illumination,  where,  although  not  attracting 
attention  by  any  glare,  it  serves  to  illuminate  the  goods  displayed 
to  the  best  advantage.  Our  readers  are  already  familiar  with  this 
device,  and  therefore  we  will  only  draw  attention  to  the  notice  on 
the  stand  informing  visitors  that  the  cost  of  illumination  by  means 
of  the  "  Tubolite  "  works  out  at  id.  per  yard  per  hour  with  current 
supplied  at  3d.  per  imit,  and  that  over  13  miles  of  these  tubes  are 
in  use. 

Some  interesting  novelties  in  the  way  of  fittings  are  shown  by 
Messrs.  .T.  Dugdill  &  Co  ,  of  Failsworth.  The  most  staking  of 
these  is  probably  the  extensible  switch  pendant,  the  ceiling  rose 
being  of  unusually  large  size  and  containing  a  spring  reel  for  wind- 
ing up  or  feeding  out  the  flexilde  cord  as  the  position  of  the  pendant 
is  raised  or  lowered.  The  ceiling  rose  also  contains  an  automatic 
double-pole  switch,  which  is  "  closed  "  when  the  pendant  is  being 
lowered  and  "  opens  "  as  soon  as  the  pendant  is  raised  to  any  extent. 
An  advantage  of  this  fitting  is  that  in  the  case  of  the  flexible  cord 
breaking  the  switch  automatically  cuts  off  current.  Other  fittings 
shown  are  telescopic  tube  pendants,  wall  brackets  with  wide  range 
ofadjustnient,  Ijench  standards,  &o.,  all  fitted  with  automatic  switches 
as  described  above. 

An  interesting  exhibit  of  machine  tools  is  shown  on  the  stand  of 
Messrs.  A.  Heuuert,  of  Coventry.  The  latest  pattern  of  hexagon 
turret  lathe  is  shown  in  operation.  This  machine,  which  we  illus- 
trate in  Fig.  4,  possesses  the  advantage  of  not  requiring  a  variable 
speed  motor,  as  16  speeds  are  provided  by  simple  adjustment  in  the 
lathe  itself.  This  lathe  is  of  special  interest,  as  it  is  designed  for 
producing  direct  from  the  bar,  screws,  studs,  spindles,  lock  nuts, 
pulley.^,  kc,  and  it  is  claiiued  that  the  speed  at  which  the  work  may 
be  produced  cannot  be  approached  by  any  other  machine.  Thus 
the  lathe  shown  in  operation  at  the  Exhibition  turns  a  bolt  H  in. 
over  all  length  and  lin.  diameter,  3  in.  of  its  length  being  screwed, 
from  a  2  in.  diameter  steel  bar  in  three  minutes.  It  is  capable  of 
taking  work  up  to  30  in.  in  length  and  can  reduce  a  steel  bar  from 
2 in.  to  1  in  in  diameter  at  the  rate  of  6  in.  per  minute,  the  operation 
being  performed  with  one  cut. 


Vf..  1.  -Uv.n 
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Another  interesting  machine  on  this  itand,  and  one  which  in  shown 
for  the  lirst  time,  is  a  ball  bearing  drill,  in  which  all  the  bearings 
are  fitted  with  balls,  bo  that  friction  in  reduced  to  such  an  extent 
that  a  l  in.  drill  may  be  put  through  a  cast-iron  plate  1  in.  thick  in 
fivi.oocondH,  thiFi,of  course,  being  a  remarkable  speed  for  por'orniing 
such  work. 


The  Imperial  Lighting  Co.  have  a  stand  adjacent  to  the  model 
house  of  the  London  electricity  supply  companies,  and  are  exhibiting 
their  "Fairyland"  strip.  This  has  been  very  extensively  used  in 
connection  with  the  illumination  of  the  Exhibition  buildings,  and 
was  described  and  illustrated,  in  connection  therewith,  in  our  issue 
of  May  15,  so  that  further  reference  is  unnecessary. 

There  are  few  places  where  the  elecirie  drive  is  seen  to  more 
advantage  than  in  the  portable  drill.  It  is  true  these  machines 
possess  formidable  rivals  in  the  form  of  compressed  air  drills,  and 
these  latter  had  the  further  advantage  of  being  first  in  the  field 
But  this  opposition  is  being  gradually  overcome,  and  in  the  near 
future  we  shall  hope  to  sea  the  electric  drill  predominant. 

Among  the  firms  who  make  a  speciality  of  this  class  of  work  are 
Messrs.  Klectromotors  of  Manchester.     As  seen  in  Fig.  5,  their 
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drills  are  of  sound  construction,  and  possess  the  decided  advantage 
of  being  British  manufacture  throughout.  They  are  in  general 
provided  with  aluminium  cases  for  the  sake  of  lightness.  They  arc 
liberally  rated  for  the  specified  duty,  and  where  provided  with  gear 
wheels,  these  are  cut  from  steel  blanks.  It  is  claimed  that  the 
working  parts  arc  ([uito  accessible,  and  the  motors  can  be  designed 
for  any  voltage,  though  the  standard  is  2511  volts. 

The  drill  illustrated  is  a  good  example  of  Jlessrs.  Electromotors 
products;  it  is  shown  fitted  to  a  straight-arm  drilling  pillar. 

Another  interesting  atrangeinent  consists  in  fitting  the  motor 
equipped  with  aswivelling-gcar  on  a  truck,  whence  it  is  connected  to 
the  drilling  head  by  a  flexible  shaft.  The  motor  and  truck  wheels 
can  be  locked  in  any  position.  The  shafts  consist  of  steel  wire 
spirals  wound  in  opposite  directions,  protected  with  an  outer  metnl 
sheath.  The  motor  spindle  is  provided  with  a  univcr.ial  joint,  and 
in  larger  sizes  an  enclosed  gear  box  is  lilted.  The  drill  heads  arc 
provided  with  ball  hearings  suitable  for  rough  usage,  and  all  the 
working  parts  ar(!  enclosed.  'I'hey  can  be  supplied  willi  ordinary 
drill  pillar,  or  with  spoon  .shaped  arm.  A  pot  magnet  type  has  also 
been  standardised  for  attaching  to  blank  plates.  A  grip  attachment 
is  included  to  prevent  the  drill  head  dropping  when  the  drill  goes 
through.  _  

CORRESPONDENCE. 


ACrUMllLATOKH  Vim  PKAK  LOADS. 

TO    TIIK    KDITOl!    OK    IlIK    Kr.KrTlilCIAN. 

Siii :  It  is  with  much  ruliictanco  that  I  again  ties|);iss  upon 
the  hospitality  of  your  coliinms,  Imt  it  is  to  corii'it  a  niistako 
of  sonic  consiilcrablo  importance,  an<l  one  that  tells  very 
ailveisely  aj^aiiist  hattoiios,  and  this  must  be  my  excuse. 

The  cominent  of  practically  everyone  wiio  lias  hitherto  criti- 
ciseii  my  Pajier  has  been  that  the  u.se  of  cells  is  tlooiiiet!  to 
iliscontiiiuanco  directly  any  station  aeqiiiies  a  decent  load 
factor. 
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In  the  caso  of  the  large  majority  of  our  municipal  sj'stems 
it  would  lio  most  uns-afo  to  predict  that  the  load  factor  will 
exceed  .'iO  per  cent,  in  the  course  of  the  next  10  3xais.  if, 
then,  it  can  lie  shown  that,  as  far  as  li.nd  charges  arc  concerned, 
the  battery  can  compete  with  steam  additions,  even  where 
there  is  a  good  load  factor,  the  only  ([uestiou  remaining  is 
whether,  in  the  matter  of  running  expenses,  this  saving  is  not 
wiped  out  liy  the  inelKcient  battoiy. 

An  analysis  of  the  Neptune  Hank  mid  winter  peak  for  1903 
,  ,,■  ^lerz's  Paper,  Ai)ril,  r.H)li,  shows  that,  by  putting  in  a 
battery  on  a  three  hour  rating,  it  would  be  practicable  to  take 
up  40  per  cent,  of  the  peak.  The  capital  cost  would  be  £15 
per  kilowatt  and  the  annual  fixed  charges  £2'4  per  kilowatt 
of  maximum  demand  per  annum,  as  against  £1-6  per  kilo- 
watt with  reciprocating  engines,  or,  say,  £[-2  per  kilowatt 
with  tuibines  (<(■<■  Fig.  14  of  my  Pa|)er,  correcteil  by  adding 
i;0'43  jier  kilowatt  to  the  battery  curve,  as  already  explained 
at  Nottingham).  It  may  here  be  remarked  that  it  is  the  high 
value  of  other  fixed  charges  than  ca[)ital  costs  which  tells 
against  steam,  as  my  Fig.  11  was  intended  to  illustrate. 

The  running  charges  will  also  be  less  (although  the  load 
factor  at  Neptune  Bank  must  have  been  quite  30  per  cent.), 
because  the  batter}-  enables  certain  engine  and  boiler  units  to 
be  siiut  down  altogether,  on  account  of  the  all-night  load  being 
so  much  less  than  the  day  load. 

The  diagr.mi  given  with  ray  Paper  (Fig.  S)  shows  a  net  saving 
of  some  -I.T.'iO  tons  of  coal  per  annum  for  a  station  which  is 
mostly  a  lighting  station.  On  a  station  with  a  large  power 
load  this  would  no  doubt  be  considerably  reduced,  but  theie 
would  certainly  still  be  a  saving,  even  where  steam  turbines 
were  cmplojed,  oa  account  of  the  reduced  number  of  boilers 
under  commission. 

Surely  there  are  many  municipal  stations  that  have  yet  to 
beat  the  power  load  posses-ed  by  Neptune  Bank  in  1903  4; 
or  is  "  Lightning's  "  column  of  load  factors  not  to  be  trusted  1 

Is  it  too  much  to  hope  that  the  above  simple  example, 
which  all}  bo  fly  can  check  for  themselves,  will  at  least  cause 
engineers  to  consider  '.vhethcr  the  continuance  of  the  use  of 
batteries  does  so  entirely  depend  on  the  obtaining  of  a 
power  load  ;  and  whether  the  all  night  load,  and  the  sizes  of 
stcim  units  employed,  do  not  have  something  to  say  in  the 
matter  ? — I  am,  itc  , 

Birjaingham,  July  7.  A.  M.  Taylor. 

RAIL  CORRUGATION. 

TO  THE  EDITOR  OF  THE  ELECTRICIAN. 

Sir  :  In  reference  to  Piof.  Carus-Wilson's  lecture,  of  which 
I  have  seen  a  very  brief  report,  might  not  an  incipient  irregu- 
larity in  rail  surface  be  attributab'e  to  [)eriodic  fluctuations  in 
current  between  tyres  and  rail  ?  Everyone  knows  that  par- 
ticles of  grit  can  settle  on  tramway  rails,  entailing  sparking, 
visible  by  daylight,  and,  of  course,  the  interruptions  produced 
by  such  particles  of  grit  [this  not  commented  on  in  the  said 
report]  could  generate,  as  we  may  easily  conceive,  oscillations 
in  the  electric  source,  conip.a\.l)lo  to  the  alternating  oscilla- 
tions of  a  charged  Leyden  battery,  or  (on  small  scale)  to  a 
Hertz  resonator. 

It  need  fcarcdy  bo  remarked  that  these  surgings  (electric),  in 
spite  of  their  cause  being  irregular,  would,  of  course,  be  regular, 
and  coulil  be  coincident  with  period  of  passage  of  rii)ple  marks 
on  rails  at  a  particular  rate  of  running  of  car.  Evidently  we 
observe  tint  the  efl'ect  could  thus  be  greatly  accentuated,  and 
the  electrical  wave-period  also  adjustable  (if  induced  by  vary- 
ing speeds  of  the  car)  to  higher  or  lower  harmonics  of  electric 
resonance;  while  a  ripple  mark  once  initiated  would  obviously 
of  itself  be  a  secondary  factor  in  deteitnining  the  wave  period. 
— I  am, Ac, 

Gross  Flottbek,  Alt'^na,  Germany,  .July  15. 

S.  T<ii,VK[;  Preston. 


EXPERIMENTS  ON  A  DIRECTIVE  SYSTEM  OF 
WIRELESS  TELEGliAPHV. 

TO  THE  EDITOR  OF  THE  ELECTRICIAN. 

Sir  :  On  pp.  460  and  461  of  your  issue  of  .July  3rd  I  notice 
a  communication  by  Messrs.  Bellini  and  Tosi  on  the  subject  of 
directive  wire'ess  telegraphy.     This  short  abstract  does  not 


indicate  how  far  the  authors  have  taken  into  account  earlier 
work  or  how  far  such  work  is  touched  upon  in  the  Paper.  But 
when  l\Ir.  Tosi  (in  answer  to  Dr'.  Fleming)  stated,  with  regard 
to  mv  researches,  described  in  The  l''.lei-triilan  for  ^lay  25  and 
.lune  1,  190t),  that  "the  method  had  nut  succeeded  .  .  ." 
it  is  quite  clear  that  he  had  no  knowledge  of  the  contents  of 
that  article  when  he  passed  this  ojiinion.  May  I  draw  .Mr. 
Tosi's  attention  to  my  article  in  the  Jahrlnirh  drr  ilrahtlo.-^iit 
Ti'U'grapliie  (1907,  No.  1)  and  the  literature  mentioncil  therein, 
which  gives  an  historical   accoiuit  of  the  researches  under- 


taken.— I  am,  \c., 

Strassburg,  Elsass,  .July  1 1 


F.  Braun. 


TRAMWAY  RAIL  POINTS. 


The  discussion  on  Mr.  A.  H.  Gibbing.s'  Paper  (abstracted  on 
p.  525  of  last  issue)  on  this  subject  brings  out  a  great  man)' 
points  of  interest  to  tramw.ay  engineers.  We  have,  therefore, 
in  what  follows,  summarised  the  principal  criticisms  oft'ered 
and  the  amendments  ])roposed  to  his  statements. 
DISCUSSION. 

Mr.  A.  H.  (IiBBlNcs  in  ainplitiiMtion  of  his  Paper,  wliitli  wa.s  taken 
a.s  read,  corrected  the  stati'iuciit  in  which  the  hfe  of  a  welded  joint  was 
placed  at  about  three  years.  The  hulk  of  his  Paper  was  written  two  years 
ago.  and  details  might  reiiuire  bringing  up-to-date.  He  drew  attention 
to  a  device  known  as  a  jiatent  mechanical  joint  which  consisted  of  tish 
plates  with  ordinary  holes  in  them,  and  in  the  web  of  the  rail.  A  safety 
loolt  was  used  having  a  right-handed  thread,  and  an  eccentric  w^hich  nearly 
fitted  the  circular  hole  in  the  rail  web.  If  the  two  eccentrics  were 
brought  forward  the  joint  was  closed,  and  a  practically  continuous  rail 
obtained.  The  tendency  of  the  ordinary  running  stresses  was  to  tighten 
the  joint. 

Mr.  .J.  R.  S.4i,TEi!  (Lancashire  United  Tramways)  thought  that  the 
most  important  consideration,  I'iz.  that  of  paving  had  bee!i  omilletl 
from  tlio  Paper.  Rigidity  in  tramway  permanent  way  was  only  re- 
quired for  keeping  the  rails  level  with  the  paving,  and  conditions  would 
be  infinitely  better  if  a  flexible  track  could  be  obtained.  He  used 
wooden  sleepers  on  his  system,  and  the  running  was  perfect,  though  th  5 
|)aving  suffered.  He  referred  to  the  adjustable  joint  de>cribcd  in  the 
Pap-r"(T/((i  Electrkiaii.XiA.  LXI..  p.  .527.  and  Fig.  11). which  was  it  t  'nl  'd 
to  take  up  small  substaiK'cs  in  the  rail  which  work  in,  and  which  v.i  uM 
leave  a  gap  betv.-ecn  th"  two  plate--.  This  gap  would  certainly  accumu- 
late water  with  consc(|Ucnt  destruction  of  the  paving.  With  regard  to 
the  first  desideratum  («r  Thr  Eli  ctriciiin .  July  17,  p.  527).  it  was  assumed 
that  the  fish  plates  had  a  v.edging  .action,  when  the  web  was  omitted. 
But  to  omit  the  web  was  iuipo-isible.  and  it  was  necessary  to  increase  the 
depth  of  the  fish  plate  to  get  support  under  the  head  and  rib  of  the  rail. 

Mr.  J.  B.  Hamilton  (Leeds  City  Tramways)  thought  that  a  concrete 
foundation  was  an  absolute  necessity  in  pvdilic  thoroughfares,  but  to  get 
a  reasonable  life  out  of  rails  laid  in  this  Tu.-inncr  with  ordinary  fish  or 
sol"  ])late-  was  inqiossible.  Thi'  welded  joint  had  been  tried  in  Leeds, 
but  it  v.as  useless  unless  anchoring  was  also  employed.  He  calleil  atten- 
tion to  the  inverted  rail  anchor,  which  had  been  most  satisfactory. 

.Mr.  Banister  (Norwich  Kleitric  Trams)  had  found  the  "  Talk  "  joint 
very  satisfactory,  but  the  cost  of  making  repairs  was  prohibitive.  About 
four  years  ago  the  '"  Thermit"  joint  had  been  adopted  and  witli  it.  it 
was  as  ehcap^to  make  one  joint  as  to  make  lifty.  The  great  advantage  of 
a  welded  rail  was  the  excellent  rail  return  obtained.  The  joints  described 
by  Jlr.  (iibbings  required  nuichine  shop  labour,  and  the  ordinar\  |ilit(- 
layer  could  not  ileal  with  them  satisfactorily.  He  beheved  the  claim 
f  r  tlie  adjustable  joint  was  that  it  could  be  easily  tightened,  but  in 
doing  this,  if  the  weather  were  wet,  the  jiaving  would  suffer.  H<-  thought 
with  .Mr.  Salter  that  the  paving  was  the  essential  thing. 

.Mr.  STr-rzC  Thermit."  Ltd.)  did  not  i-onsider  thiv"  Falk  "  joir\l  tobea 
proper  weld.  The  nuillen  iron  was  poured  round- the  joints,  and  there 
was  some  adhesion,  but  he  did  not  think  the  rails  were' actually  fused 
together. 

Mr.  E.  Benedict  was  surprised  at  the  author's  statement  that  tram- 
ways hid  profited  bv  the  experience  of  railways.  To  him  it  .seemed 
they  had  gone  in  a"  diametrically  opjiositc  direction.  The  difficulty 
lay  in  the  paving  and  in  the  drainage.  withinU  which  no  railway  track 
could  list  any  time.  He  thought  difliculty  would  be  experienced  in 
using  longitudinal  sleepers,  and  asked  for  some  details  a,s  to  cost.  There 
wasTbi-  difiicidly  of  packing  them  and  keeping  thcrn  in  line.  A  certain 
amount  of  elasticity  could  be  ol)tained  l)y  the  usi'  of  compressed  felt. 

.Mr.  H.  .M.  Savk'ks  referred  to  No.  2  of  the  desiderata  at  the  end  of 
the  Paper.  He  thought  lliis  should  read.  "  the  vertical  rigidity  of  the 
joint  shoulfl  be  uniform  with  that  of  the  rest  of  the  rail."  The  question 
was  one  of  rigid  or  elastic  (ra-k.  Rigidity  was  to  a  certain  extent  com- 
pulsory, but  he  did  not  think  it  detrimental  either  to  the  track  or  the 
vehicles.  The  track  sho\ild  be  equally  rigid  or  eipially  elastic  at  all 
points.  If  this  was  not  the  ca.se  wave  motion  would  be  set  u|)  leadmg 
to  hammering  of  joints.  Joints  were  not  so  stiff  vertically  as  the  rest  of 
the  rail,  and  there  was  necessarily  a  certain  amount  of  give.  This  was 
got  over  by  the  use  of  anchor  plates,  though  to  tit  these  the  concrete 
was  sometimes  cut  away  and  the  joint  rested  on  the  sub-soil.     Again, 
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the  screw  mechanisms  always  present  in  mechanical  joints  could  not  bo 
]irii|icrly  niaintainetl.  wlien  linried  in  concrete.  The  welded  joint  seemed 
to  Inllil  the  rei|iiireinents  best,  tliouijh  the  rail  was  softened  and  most 
joints  had  less  rijiidity  than  the  rest  of  the  rail,  as  the  railhead  was  not 
welded.  He  thought  improvements  should  be  sought  along  the  line  of 
the  welded  joint. 

Mr.  J.  Welling  (L.C.C.  Tramways)  thought  the  more  rigid  the  founda- 
tion the  better  the  results.  Longitudinal  sleepers  were  much  affected 
by  the  wet.  with  "  hammering  "  as  the  result.  The  lateral  pressure  was 
also  great,  large  stresses  being  set  up  at  the  joint  fastenings.  This  can 
be  prevented  by  the  use  of  a  stiffer  vertical  web.  "  Knocking  "  is  also 
set  up  by  an  imperfect  titting  of  the  soleplate.  The  joints  used  by  the 
L.C.C.  W'cre  "  Cooper  Anchor  "  joints,  and  rivets  were  ti.sed  instead  of 
bolts,  thus  makuig  repairs  easier.  The  experience  of  the  L.C.C.  with 
anchor  jomts  had  been  different  from  that  of  the  author,  and  they  only 
cost  one  half  the  amount  of  imanchor;d  joints  m  maintenance.  The 
most  freijuent  cause  of  bad  joints  was  the  difference  in  section  of  adjacent 
rail  ends,  and  good  titting  of  the  fish  ]ilatcs  was  an  important  matter. 

Mr.  S.  Sellon  thought  the  whole  questioi  was  one  of  paving,  and  he 
was  rather  hopeless  that  a  solution  would  be  found.  Directl  •  repairs 
were  started  difficulties  began.  He  was  against  the  introduction  of  an 
elaborate  sj'stem  of  anchor  joints.  The  question  was  one  of  expense, 
and  every  tramway  should  be  designed  for  the  special  conditions  under 
which  it  had  to  work. 

The  CHAiRsrAX  (Sir  Clifton  Robinson)  agreed  that  there  was  no  universal 
method  fcr  constructing  tramways.  They  had  gradually  come  to  believe 
in  a  more  rigid  roadbed.  The  better  bonded  the  rails,  the  better  the 
foundation,  and  the  heavier  the  rail  the  better  would  be  the  working. 
The  greatest  strain  on  the  revenue  was  lepairs.  He  thought  that  the 
whole  trend  was  in  the  direction  of  a  solid  roadway. 

Mr.  GiBBiNGS  (in  reply)  briefly  thanked  the  members  for  their  remarks, 
but  preferred  to  reply  in  WTiting. 


ANNUAL  REPORT  OF  THE  ELECTRICAL  INSPECTOR 
OF  FACTORIES. 


We  give  below  an  abstract  of  the  report  by  Mr.  G.  S.  Ram, 
H.M.  Electrical  Inspector  of  Factories,  which  has  just  been 
issued.  After  referring  to  the  general  progress  of  electrical 
power,  as  .shown  bj'  Tlic  Ehitiician  tables  of  electricity  supply 
undertakings,  the  report  proceeds  as  follows  : — 

Table  I. — AcorDESTj  at  Electrical   GENERiTisc.  Stations  asd    Sob. 
Stations  oe  Electeicity  Sppply  Companie.s  and  Local  Acthorities,  1907 
^^on-electrical. 

Description,                             Non-fatal,  Fatal. 

At  engines,  pumps  and  generalors 29            . .  — 

At  boilers  and  steam  plant   01            ..     2 

At  coal  handling  plant   17            ..  — 

Falls 53            ..4 

St  ruck  by  falling  bodies 23            . .  — 

Miscellaneous 57 — 21G  . .     1 — 7 

i:icctrical. 
At    gwitchboards    when    engaged    in   ordinary 
routine  work,  mostly  due  to  faulty  design  of 

apparatus 10            ,.  — 

Cleaning,  repairing,  &c.,  at  "live"  switchboards  13            ..1 
Cleaning,  repairing,  or  other  handling  of  .switch- 
boards supposed  to  have  been  made  "  dead  "  : 

(a)  Skilled  persons 1             ••   ^ 

(b)  Unskilled  person? —            ■  •  — 

Adjusting  brushes  9             •  •  — 

Miscellaneous 1-5— is     ,,     1*— 2 

III    privale  electrical   stations    there    were    213  non-fatal    accidents 

and  1  fatal  accident  of  a  non  electrical  kind  ;  also  8  fatal  and  1  non 
fatal  accidents  due  to  electrical  causes.  The  electrical  accidents  show 
a  Hli^bt  increase  over  tlioso  of  last  year.  One  of  them  was  duo  to  the 
oil  becoming  ig;iiited  in  a  larg;c  oil  type  fuse.  The  ftcciilent,s  in  fac- 
toricH  and  cii<;inccriiii.'  works  other  than  electrical  fjeneiatiiig  stations 
aro  clas.Hified  in  Table  11.  Hero  the  non-fatal  accidents  have  increased 
from  191  last  year  to  253,  the  number  of  fatal  accidents  remaining'  the 
same  There  is  little,  if  anything,  new  in  the  circumstances  of  the 
accidents,  but  particulur  reference  is  m.idc  to  the  followinj;  cases. 

One  accident  was  due  to  the  ab.sence  of  any  protection  whatever  on 
a  tlircepliuKO  mediutn  pres.sure  motor  Htarting  switch,  Owin;;  to  the 
nature  of  the  industry  the  floor  near  the  switch  was  iiUvayi  wot,  and 
thiH  arrangomcTit  was  little  better  than  a  trap. 

Another  accident  cxeniplilied  the  diui^'cr  of  niteriiatint;  curreiif 
at  low  prc.ssures.  It  occurred  in  an  enginueriiif;  works.  A  man 
wa«  cnj;aj!ed  at  a  !<aw  bench  where  hot  nujlal  was  beinj;  rut  up  by  a 
circular  aiw.  The  saw  wast  driven  directly  by  a  threu-pba.sc  niotiu 
workinn  at  350  volts  per  iiliase  and,  thorcfoio,  probably,  only  200  volls 
ab"VO  earth.  After  eiiltniK  a  piece  of  metal  ilie  man  while  still  ludd 
ing  it  with  t<iii(>Koii  the  mw  bench,  told  bis  assistiitit  lo  swilch  oil  the 
current.  Immediately  the  switch  was  pulled  otl,  the  inim  at  the  saw 
received  a  filiock  and  was  killed.  The  saw  bench  had  become  elec- 
trically charged  through  a  trifling  breakuj^c  at  the  Hwitch.  A  spring 
of  the  switch  broke  and  made  contact  with  the  metnl  covor.  This 
cover  wa.1  connected  by  a  wire  to  the  lead  coverin'/  of  the  cable  lead- 
inj{  to  tho  motor,  iintl  which  rented  on  the  motor  frame.     Another 

•  Suicide. 


Taelx  II, — RuroiiTEi)  Electhic.Uj  Accidents  in  Factories,  ENciNEEitiNii 
Works,  lic,  other  than  Electrical  Generating  Stations  and  Sob- 
Statioxs,  1907, 

Description,                          Non-fata',  Fata'. 

Arcing  of  switches 17  . .    — 

Arcing  of  fuses 26  . ,   — 

Arcing  at  fuses,  when  replacing  fuse  wires    . , . .  21  . .   — 
Unprotected    conductors,    switches',    terminals, 

fuses,  *c 29  . ,     3 

Faulty  apparatus  (other  than  switches) 55  . .     2 

Working  on  live  conductors  : — 

(a)  Skilled  persons 21  , ,   — 

((/)  Unskilled  persons 20  ,,1* 

Flashing  at  motor  brushes  when  adjusting    . . , .       3  , ,   — 
Electric  travelling  cranes  : — 

(it)  Unprotected    electrical     apparatus     in 

driving-cage 6  . ,  — 

(6)  Faulty  apparatus 8  . .  — 

(CI  Carelessness   7  .,  — 

Miscellaneous  accidents  in  testing  electrical  ap- 
paratus in  course  of  manufacture 23  ..1 

Miicellaneous IG— 238  . .     It— 8 


wire  connected  the  lead  covering  of  the  cable  to  a  bolt  passing 
through  a  piece  of  wood  in  such  a  waj-that  when  screwed  up  the  end 
of  the  bolt  was  forced  against  a  metal  column  of  the  building,  which 
it  was  supposed  would  form  an  efficient  earth  connection.  The  earth 
connection  proved  useless,  probably  because  the  bolt  had  not  pene- 
trated the  coating  of  paint  on  the  column.  It  is,  however,  doubtful 
if  iron  columns  standing  in  concrete  blocks  afford  a  sufficient  earth. 
Cases  have  occurred  of  an  iron  framework  of  this  kind  becoming  elec- 
trically charged  and  persons  receiving  shocks  therefrom. 

The  danger  in  the  use  of  hand  lamps  as  ordinarily  constructed  is 
seldom  realised,  and  can  so  easily  be  guarded  against  that  it  is  pro- 
posed to  refer  to  the  matter  at  length.  The  danger  arises  from  tho 
construction  of  the  lamp  being  such  that  any  metal  work  used  is  very 
liable  to  become  electrically  charged.  If,  therefore,  a  person  holding 
such  a  lamp  happens  to  be  standing  on  metal  floor  plates  or  on  damp 
ground  or  is  otherwise  in  connection  with  earth,  he  may  get  a  shock, 
and  in  all  probability  he  will  be  unable  to  release  his  hold  of  the  lamp 
and  a  fatal  result  will  ensue.  In  each  of  three  particular  cases  the 
current  was  alternating  and  .at  low  pressure.  Each  lamp  had  an  insu- 
lating handle,  but  this  did  not  prevent  a  fatal  accident.  Two  of  tho 
lamps  had  each  a  brass  tube  passing  through  the  handle.  One  end  of 
the  brass  tube  was  screwed  into  the  lamp-holder  and  the  other  end  into 
a  ferrule  which  served  to  hold  the  insulating  handle  in  position  and 
provided  an  attachment  for  the  metal  hook,  by  means  of  which  the 
lamp  might  be  hung  up.  In  each  of  these  lamps  if  there  occured  any 
defect  by  which  any  part  of  the  metal  work  could  make  contact  with 
the  concluctors,  the  w  hole  of  the  metal  work  becomes  live.  Althou<rb  a 
person  may  begraspingithe  wood  handle  in  the  proper  way  be  is  liable 
to  touch  the  brass  ferrule  at  one  end  or  the  gallery  of  the  protecting 
cage  at  the  other.  It  he  is  at  the  same  time  standing  on  "earth,''  ho 
will  get  a  shock  which  may  prevent  him  dropping  the  lamp  ;  in  fact, 
he  will  probably  grasp  it  all  the  tighter,  altbougli  the  actual  point  of 
contact  between  his  hand  and  the  charged  metal  at  one  end  or  other 
of  the  handle  may  be  very  small.  The  third  lamp  was  similar,  but  had 
no  brass  tube  passing  through  the  handle.  The  handle,  however,  was 
not  large,  and  a  man  holding  it  was  liable  lo  have  his  thumb  upon  tho 
brass  socket  into  wliii-h  the  handle  tits.  This  socket  torminatod  in  a 
short  brass  tube  wdiich  screwed  into  the  lamp  holder,  and  was  conse- 
quently in  met.iUic  connection  with  the  lamp  holder,  the  gallery  ami 
cage.  Should  these  [)arts  become  live  through  any  defect,  the  person 
holding  the  lamp  may  again  be  unable  to  release  his  hohl.  In  theca.se 
of  each  of  these  lamps  the  metal  work  bcc.inio  live  when  the  [ktsoiis 
holding  them  were  in  connect  ion  witliearlband  were  consei|uenlly  unable 
to  let  go  and  were  killed.  Examinaliun  of  the  lamps  shows  the  following 
defects  by  reason  of  which  the  niet.il  parts  became  "  live."  In  one  of 
them  thetiexiblcwirespass  from  the  lamp  holder  through  the  brass  tubo 
inside  the  handle  and  out  at  a  hole  in  the  side  of  the  brass  forrulo. 
The  edge  of  this  hole  i.s  bu.shed  with  insulating  material,  but  the  edge 
of  the  end  of  the  br.i.ss  tubo  inside  tho  ferrule  is  not  so  bushed  and  has 
a  sharp  edge.  The  insulating  covering  lo  the  llexiblo  «  ires  appears  to 
have  been  cut  through  at  this  point,  thus  causing  the  whole  of  the  metal 
work  to  become  live,  anil  hence  the  accident  In  the  second  cnso  tho 
flexible  wires  pass  out  through  the  end  of  the  bra.ss  ferrule,  and  this, 
of  course,  is  .again  a  weak  spot,  the  covering  of  tho  wire.*  being  liable 
to  be  injured  at  this  point.  This,  however,  docs  not  appear  to  hayo 
been  the  cause  of  the  metal  work  becoming  live  in  this  cksc  There  is 
iinotlur  defect  which  is  indicated  in  Fig.  I.  The  lamp  holder  is 
screwed  on  to  the  end  of  the  brass  tube  which  pas.se.s  tbiinigh  tho 
handle,  the  llexible  wires  passing  through  Ibis  brass  tube  to  the  ter- 
minals lixed  in  the  poieeliiin  block  in  the  holder.  The  lit  of  thothix'iids 
in  the  bolder  and  the  brass  tubo  is  very  easy,  and  the  holder  cannot 
be  III  inly  lixed  unles.s  it  is  screwed  on  tho  ura.ss  lube,  or  rather  the 
brass  tube  is  screwed  into  the  bolder  as  far  as  it  will  go.  This,  until 
the  llexible  wires  are  in  position,  means  that  the  bra.ss  lube  is  screwed 
ill  so  far  that  it  becomes  jammed  against  the  p  iieclain  block.  The 
holes  ni  the  p<ucelaiii  block  into  which  the  ends  of  Ibo  llexiblo  wires 
are  threaded  are  somewhat  wiiler  apart  than  the  diiinulorof  tho  brass 
tube.  C'onsoquenlly,  when  the  llexiblo  wires  lire  put  in  place,  tho 
bra.ss  tubo  in  Hcreweil  hard  up  against  them,  nipping  them  belweeu 
its  sharp  edge  and  tho  porcelain  block.     As  Itiere  is  nn  grip  u  pon  the 

•  Fall  (ollowinx  shook,         t  l>ac  la  a  prae  ical  joke. 
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flexililo  wires  elsewhero  within  the  haiidlo  iiml  as  the  hunp  may  be 
fre<iucntly  carried  about  by  incaii>j  of  the  wiies,  the  whole  \veij;hl  will 
lie  taken  by  the  latter  at  the  point  where  they  are  nipped.  Under 
such  conditions  it  is  practically  a  foregone  conclusion  that  the  insu- 
lation, even  if  it  should  escape  daniajre  in  the  first  instance,  will  bo 
cut  throujrii  after  tlic  lamp  has  been  in  use  for  a  short  time.  In  the 
third  case  the  same  defect  occurs. 

The  two  most  important  points  to  be  borne  in  mind  in  the  design  of 
a  lamp  tor  use  in  dangerous  places—  i.e.,  where  tlie  user  is  in  connection 
with  earth,  are  (1)  that  there  shall  lie  no  metallic  connection  between 
the  lamp-holder  and  any  other  metal  part  of  the  fitting,  and  (2j  that 
the  flexible  wiies  in  passing  from  the  lamphoUlcr  shall  not  be  taken 
through  a  metal  tube  or  be  otherwise  touching  any  metal  part  of  the 
fitting.  Fig.  2  shows  a  very  simple  and  inex|iensive  ty|ic  of  lamp,  of 
which  a  number  are  in  use.  The  bo<ly  is  made  from  a  piece  of  oak, 
al>out  31  in.  in  diameter  at  one  end  and  turned  down  to  form  a  handle. 
The  flexible  wires  p,n.ss  thiough  a  bole  down  the  centre  to  the  lamp- 
holder  and  arc  clamped  near  the  end  of  the  handle,  so  that  no  strain 
can  be  put  ujioii  the  connection  in  the  lamp-holder,  which  is  of  the 


Fig.  1. 

"batten  "  type,  and  is  screwed  to  the  flat  disc  end.  The  wire  cage 
is  attached  by  screws  to  the  outside  of  the  disc.  There  is  no  metallic 
connection  between  the  lamp-holder  and  the  wire  cage,  and  there  is  no 
other  metal  used  in  the  construction  of  the  fitting  except  the  hook  at 
the  end  of  the  handle  used  for  the  purpose  of  hanging  up  the  lamp. 
This  hook  should,  however,  be  replaced  by  a  leather  or  other  non- 
metallic  loop,  as  with  constant  use  it  miglit  injure  the  insulating 
covering  of  the  flexible  wires  where  it  rubs  against  them  just  beyond 
the  end  of  the  handle.  With  this  slig-ht  alteration  this  lamp  would 
be  entirely  free  from  the  defects  described  above.  As  a  result  of  the 
remarks  on  this  subject  in  the  last  report,  another  design  has  been  pro- 
duced. In  this  case  again  the  body  of  the  lamp  is  of  wood.  The  lump 
holder,  which  is  of  the  "  cord-grip  "  type,  is  fixed  in  a  vulcanite  ring  or 
cylinder  which  is  extended  so  as  to  form  a  guard  or  sheath  completely 
surrounding  it.  The  wire  cage  is  attached  to  a  metal  ring,  which  is 
screwed  to  the  outside  of  the  wood  base.  There  is  no  possibility  of 
any  metallic  contact  between  the  cage  and  the  lamp  holder.  The 
lamp-holder  is  supported  in  sucli  a  way  as  to  give  a  large  insulating 


Fig    2. 

surface  between  it  and  the  metal  cage-ring  in  view  of  preventing 
leakage  by  .a  film  of  moisture  if  the  lamp  is  used  in  a  damp  situation. 
The  only  weak  spot  appears  to  be  in  the  metal  hook,  which,  .how ever, 
can.  without  any  difiioulty,  be  replaced  by  a  leather  or  other  non. 
conducting  loop. 

In  conclusion,  a  number  of  defects  are  summarised  which  have 
been  dealt  with  in  previous  reports.  In  some  cases  accidents  have 
occurred  from  want  of  divisions  or  screens  to  shut  off  live  conductors 
frora  those  which  are  dead.  Neglect  of  thi.s  precaution  sometimes 
means  that  a  labourer  who  i.s  cleaning  switches  and  conductors  will 
work  along  until  he  finally  comes  upon  live  conductors  w'ithout  realis- 
ing the  danger. 

No  table  is  given  this  year  of  all  the  fatal  accidents,  as  this  is  liable 
to  be  incomplete.  As  far  as  it  is  possible  to  gather  information,  there 
appear  to  have  been  nine  fatalities  in  mines,  seven  on  electric  rail- 
ways and  tramways  and  one  on  the  premises  of  an  authorised  electric 
supply  undertaking.  The  danger  of  electric  sliock  .at  low  pressures  is 
still  riot  sutiiciently  realised,  and  during  the  [last  six  years  there  have 
been  three  fatalities  from  continuous  current  and  22  from  alternating 
current  at  250  volts  or  less,  and  11  in  .addition  from  three-phase  svs- 
terns  not  exceeding  410  volts  per  phase. 


Tramways  in  the  City  of  London.— In  connection  with  the 
widening  of  Bisliopsgatc  street  Without,  the  Improvements  com- 
mittee of  London  County  Council  have  intimated  to  the  City  Cor- 
poration that  as  the  latter  will  not  oppose  the  proposed  construction 
of  a  tramway  from  the  City  boundary  to  Middlesex- street,  they  are 
prepared  to  recommend  the  Council  to  contribute  half  the  net  cost 
(£314,000)  of  widening  the  thoroughfare  to  70  ft. 


AN  ELECTROLYTIC  PREPAYMENT  METER. 

The  electiicity  supply  manager  has  always  looked  with  favour 
on  the  prepayment  meter,  but  his  enthusiasm  for  the  "pay  as  he 
goes  '  consumer  lias  been  cheeked  by  the  cost  of  the  apparatus 
required  to  collect  the  nimble  "bob,'  and  record  its  value  in  elec- 
trical energy  by  simple  means.  The  slot  meter  must  be  of  a 
reasonable  price  no  matter  what  its  claims  to  tlio  notice  of  the 
staion  engineer.  The  cost  of  laying  a  service  to  a  customer  of  the 
class  accustomed  to  a  prepayment  system  is  often  out  of  all  propor- 
tion to  the  prospective  return  on  the  capital  outlay.  An  inex- 
pensive flot  meter  may  also  bo  expected  to  bo  of  simple  con- 
struction. The  Electrical  Apparatus  Co.,  Caxlon  House,  West- 
minster, London,  S.W.,  has  introduced  such  a  meter,  and  con- 
fidently anticipates  a  response  from  those  suppliers  of  electrical 
energy  who  can  avail  themselves  of  the  opportunity  which 
it  presents.  The  meter  is  electrolytic  in  principle,  and  is,  there- 
fore, restricted  to  direct  current  circuits.  Its  general  construction 
is  shown  in  the  adjoining  illustration.  It  comprises  a  glass  cell 
containing  caustic  aoda  into  which  a  fixed  and  a  moving  electrode 
of  nickel  are  placed.  The  former  extends  down  one  side  of  the  cell, 
and  is  attached  at  the  bottom  to  a  second  strip  of  nickel  which 
faces  it.  The  connecting  link,  however,  is  an  insulating  one  of 
ebonite,  and  tlio  second  strip  acts  as  a  shunt  to  the  moving  elec- 
trode which  is  free  to  pass  up  and  down  the  tube  between  the  two 
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strips.  This  moving  electrode  is  attached  to  a  thin  wii'e  which 
passes  round  an  insulated  pulley  pivoted  in  a  bearing  which  is  fixed 
near  the  top  of  the  meter.  This  pulley  is  worm-geared  to  a  hori- 
zontal spindle  which  is  fitted  with  a  cylindrical  block  having  a 
transverse  slot  in  it.  This  block  is  faced  by  a  similar  slotted 
block  attached  to  a  spring-controlled  spindle  extending  out- 
side the  case  and  terminating  in  a  short  lever.  Directly 
above  the  slots  in  the  blocks  referred  to  is  a  coin  slot  in  the 
ease  through  which  the  prepayment  "  fee,"  in  shillings,  is  passed. 
The  coin  serves  to  temporarily  connect  the  two  spindles  and  the  half- 
turn  of  the  lever  necessary  to  free  the  coin,  causes  the  electrode  to 
descend  by  a  detiaite  amount  into  the  liquid.  Further  shillings  in- 
serted at  the  same  time  wind  the  electrode  lower  into  the  caustic 
soda.  The  action  of  the  current  passing  is  to  electrolyse  the  water 
which  is  decomposed  and  gradually  falls  in  the  tubs,  the  rate  being 
directly  proportional  to  the  current  passing.  When  the  level  falls 
below  the  centre  electrode  the  circuit  is  not  broken  but  is  maintained 
across  the  cell  by  the  second  strip  of  nickel  already  referred  to,  and 
in  the  shunt  circuit  is  an  incandescent  lamp  in  series  with  the  in- 
stallation. The  effect  of  this  is  to  lower  the  hne  voltage  and  dim 
the  consumers'  Hghts.  Warning  is  thus  given  that  further  pay- 
ment is  necessary.  As  soon  as  another  coin  is  inserted  the  lowering 
of  the  electrode  cuts  out  the  shunted  lamp  and  restores  the  voltage  of 
the  main  circuit  At  the  back  of  the  cell  is  a  scale  marked  oft'  in 
shillings,  and  this,  together  with  the  moving  electrode,  can  be  seen 
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through  a  glass  panel  in  the  front  of  the  meter.  The  same  panel 
serves  to  emit  a  portion  of  the  light  from  the  shunled  lamp  inside 
the  meter,  so  that  should  the  customer  be  inserting  coins  at  night 
the  meter  can  be  seen  without  the  need  for  any  other  light. 

The  instrument  is  made  in  one  size  only,  its  capacity  being 
5  amperes,  while  it  is  suitable  for  all  standard  voltages.  The  "  till" 
of  the  meter  will  hold  40s..  and  when  the  solution  in  the  cell  is 
decomposed  it  is  easily  replenished,  the  tube  being  withdrawn 
slightly  from  the  meter  for  this  purpose.  The  drop  in  the  meter  is 
about  4  volts.  The  whole  construction  is  substantial  and  there  are 
few  parts  to  get  out  of  order.  The  list  price  of  the  meter  is  SOs., 
subject,  a  figure  which  should  ensure  an  immediate  and  steady 
demand. 


LEGAL  INTELLIGENCE. 


D.  Santoni  &  Co.  (1906)  Ltd.  v.  Farringdon  Engineering  Co. 

Judge  Edge,  at  Clerkenwell  (London)  County  Court  on  Thursday  last, 
concluded  the  hearing  of  a  claim  by  D.Santoni"&  Co.  (190()),  Ltd.,  against 
the  Farringdon  Engineering  Co.,  of  Clerkenwell,  for  £45.  16s.  lOd.  for  314 
armatures  supplied. 

On  June  29  (as  reported  in  our  issue  of  July  ,S)  the  case  was  adjourned 
for  the  production  of  the  original  .sample  to  which  the  armatures  were 
made. 

Richard  Chadwick.  rolling  stock  superintendent  of  Birkenhead 
tramways,  said  he  made  a  trial  with  the  coils.  33  were  wound  on  the 
armature,  but  as  soon  as  the  controller  was  put  on  the  first  parallel  notch 
the  coils  short-circuited.  He  wound  another  and  yet  another  .set  of  33 
coils,  and  the  results  were  the  same.  He  found  the  short-circuiting  in 
nearly  every  ca.se  was  between  turn  and  turn  of  the  coil.  Afterw.-irds 
the  coils  were  returned  to  defendant  company.  They  had  no  trouble 
with  a  previous  consignment  of  coils. 

In  cross-e.xamination  Witness  said  the  cars  were  running  satisfac- 
torily with  coils  of  the  .same  shape  as  those  in  dispute.  There  was  no 
undue  force  used  in  getting  the  coils  into  the  armature. 

In  reply  to  the  Judge.  Witness  said  it  was  his  opinion  that  the  wire, 
taken  from  an  old  dynamo  in  use  fur  15  years,  was  not  suitable  for  tram- 
way traction.  The  different  temperatures  of  so  many  years  would  have 
the  effect  of  making  the  wire  brittle  and  perishing  the  "insulation. 

-After  further  evidence  of  a  similar  nature,  his  Honovr  said  he  was 
satisfied  the  reasons  given  by  the  defence  were  very  likely  ones  for  render- 
ing the  coils  defective.  Birkenhead  (Corporation  were'entitled  to  have 
an  article  delivered  to  them  that  was  reasonably  lit  for  their  purpo.se. 
but  in  bis  opinion  the  coils  supplied  by  plaintiffs  "were  not  reasonably  tit 
for  the  jiurpiise  of  tramway  traction.  Hi<  judgment  must  be  for  defen- 
dants, with  co-ts. 


Koehler  v-  General  Electric  Co- 

At  the  Birmin;;ham  County  Court  last  week  plaintiff  (Mr.  George  H. 
Koehler)  sued  defendants  for  £lfM).  alleged  to  be  due  to  him  as  a  bonus. 

Mr.  Jov  (for  plaintiff)  said  that.  j)rior  to  KtOli,  his  client  was  livinp  in 
New  York,  and  earninj,'  £it(lt)  a  year.  In  HtUti  lie  was  engaged  as  wcirks 
manager  by  the  (Jciu-ral  Electric  Co.  at  £7(M)  per  annum  and  a  bonus  to 
be  fi.\ed  at  the  (iisrrction  of  tlic  diicitors.  The  first  year  lie  received  his 
salary  and  subsecjucntly  a  bonus  i)f  £11)11,  lu  .liily.  19117.  plaintiff 
represented  to  .\Ir.  Railinjr.  ri-sidcut  direitor  of  defen'lants,  that  lir  li.i.l 
been  reccivint;  £91)11  ,i  yiar  in  .\ew  ^'ork.  and  could  not.  in  Justin-  to 
himself  and  his  family,  remain  in  Krifilaiid  for  less.  It  was  then  (plaintiff 
all-ged)  verbally  ayreecl  that,  although  the  salary  sliould  not  be  altered 
in  the  bonks,  be  sliould  receive  bonu.scs  bringing  up  the  total  tii  £91)0  for 
tlir  ensiling  year.  In  .May  he  resigned,  but.  according  to  bis  a^;rcement. 
sliould  have  eoiitinucil  with  the  comp.iny  for  three  months.  Altlioufjli 
be  was  willini;  to  remain  lie  was  told  that  it  was  uiinecessaiy,  and  that  llie 
eompany  woulil  pay  liim  tlie  lliree  montlis'  salar  .  (in  .May  12  lie 
reeeived  a  eheqiie  for  lliree  moutlis  at  tin-  rati'  of  £"(K)  per  annum,  and 
afterwards  hi'  was  given  a  further  cheipic  for  £100  as  a  bonus.  This,  he 
alleged,  left  a  balance  unpaid  of  £100. 

Cross-examineil  by  .Mr.  Hirst  (for  defendants),  plaintiff  ilenied  that 
the  original  agreement  made  the  bonus  payable  at  the  iliseretion  of  the 
directors.  It  was  only  the  amount  of  the  bonus  wliieli  was  to  remain 
at  their  dJHeret  ion  for  I  he  first  year. 

.Mr.  .Ma\  ItAri.rNi;  saiil  plaintiff  was  engaged  at  £700,  ami.  in  llii' 
diserelioM  of  |  he  liireetors,  a  bonus  for  the  first  yeai-.  I'll.'  only  alteration 
at  tbi'  HiibseipienI  interview  was  thai  the  bonus  for  the  seeoild  year  was 
fi.\ed  at  £100.  a  tot  i|  imntne  of  £H00  laing  I  bus  guaranteed,  lie  denied 
that  plaintiff  told  him  he  was  earning  flMKt  in  New  York  before  being 
engaged  by  the  (ii-iieral  Kleiiri.'  Co. 
,  >)udgment  reserved. 

Thomas  Parker  (Ltd.   ;  Clark  v  the  Company -On  Fri.biv  last 

Mr.  .IumIi,,.  .loy,.  :,|,|„„„ied  ll Iiairiu.ni  of  lb.,  rompanv  I.Mr.'C.  T. 

.Mundei)  n  reiver  and  luaiiuger  in  a  (lel,e;il  ure  bolder'H  aeti"oii.  Coun.-el 
*"''c')!n' '^''"''''  ''"'''  ''"'  '"I'l'i'l  "as  £75,000  and  Ibo  dubenlure  i.s,sue 
£66,000,  hiH  client  boldiiifr  £1,000  worth  of  debentures.  The  coinpanv 
had  passed  a  lesolulioii  for  volunlnrv  winding  up  with  the  object  of 
recoiiHtruction,  mid  pliiinlill  wanted  t"he  receiver  and  mniiHgcr  in  pos- 
sesBion  during  the  recnrmtruelion.     The  dcbentuie»  fell  due  Jnlv  15, 

Ihe  .ludge  appointed  the  receiver  and  miimiger  until  Qet.  31,  and'iiave 

lilni  leav..  In  art  iit  once, 


"Underground  Electric  Railways  Co.  of  London  (Ltd 0— On 

Thursday  last  week  Mr.  Justice  .Sw  infen  Eady  granted  a  petition  by  this 
company  for  the  confirmation  of  its  scheme  for  the  conversion  of  its 
profit-sharing  security  notes  into  new  obligations.  Counsel  for  the  com- 
]iany  said  it  was  formed  in  1902  with  a  share  capital  of  £5,000.000,  of 
which  £4.S00.0(KI  was  (laid.  It  had  constructed  the  Baker  .Street  & 
Waterloo  Railway  tube,  the  (Jreat  Northern.  Picc.idilly  &  Brompton 
Tube,  and  the  Charins:  Cross.  Euston  &  Hampstead  Tube,  and  had  elec- 
trified the  Metro])olitan  District  Railway.  For  the  jiurpose  of  supplying 
electrical  power  to  the.se  four  companies  it  had  erected  the  power  station 
at  Lots-road,  Chelsea,  at  a  cost  of  nearly  £1,400,000.  The  company  also 
had  a  considerable  interest  in  the  London  United  Tramways,  In  addi- 
tion to  its  share  capital  the  company  had  issued  £7,000,000  profit-sharing 
secured  notes,  £775,000  power  house  debentures  and  £300,000  secured 
temiiorary  loans  (outstanding),  A  scheme  had  been  approved  by  the 
whole  of  the  holders  of  the  £7,000,000  profit-sharing  notes  exeept  £28,000, 
His  lordship  said  his  view  wa,«  that,  taken  as  a  whole,  the  scheme  wa  s 
fair  and  reasonable,  and  probably  the  best  that  could  be  devLsed  m  the 
interests  of  all  parties  concerned.     He  therefore  affirmed  the  s  cheme. 


PARLIAMENTARY  INTELLIGENCE. 


POSTAL  TELEGRAPHS  AND  TELEPHONES. 

In  the  House  of  Commons  last  week,  on  the  ^  otc  of  £1 1.S21.5,30  for 
,salaries  and  expenses  of  th-=  Post  Office  (including  telegraphs  and  tele- 
phones), the  Postmaster-General  said  that  while  the  rev  nue  had  been 
fairly  elastic  during  the  last  two  and  a  half  vears,  and  had  been  increasing 
by  from  £1,000,000  to  £2.000.000  a  year,  "the  expenditure  had  unfortu- 
nately risen  by  a  larger  amount  owing  to  the  ordinary  automatic  increase 
from  the  increased  amount  of  matter  which  went  through  the  Post  Office. 
Buildings  were  increasing,  .and  as  they  anticipated  taking  over  the  tele- 
phone system  in  a  few  j-ears,  that  would  add  to  expenditure  as  their  own 
telephone  system  had  aheady  done  ;  and  in  addition  to  the  ordinary 
mcrease  in  the  rates  of  pay  of  the  staff,  in  the  last  two  or  three  years 
expenditure  had  been  increased  to  meet  recommendations  of  the  Hob- 
house  Committee  very  materially,  and  the  ultimate  result  would  be  no 
less  than  £1.000,000  a  year.  They  found  that  the  telejihone  system, 
which  was  cutting  materially  into  the  telegra]ih  .system,  was  doing  some- 
thing to  diminish  the  number  of  lettcr.s.  He  need  not  dwell  on  the  disas- 
trous history  of  their  telegraph  system.  It  was  over-capitalised  to  start 
with ;  then  came  the  reduction  to  fid,  telegrams,  and  now  it  was 
carried  on  at  a  very  great  annual  loss  to  the  Exclic(|uer,  The  only 
remedy  suggested  was  the  introduction  of  3d,  telegrams,  but  the  result 
of  that  would  only  be  to  double  the  loss.  They  were  determined,  looking 
to  the  experience  of  the  telegraph  system,  that  the  telephone  system 
should  remain  on  a  paying  basis.  It  wa,s  quite  clear  that  it  ought  to  be 
on  a  business  basis.  \'arious  proposals  had  been  made  fo-  modifying 
rates.  The  matter  was  still  under  discussion,  and  he  was  glad  that  the 
Post  Office,  in  this  respect  and  in  other  respects,  of  late  had  got  into  more 
intimate  touch  with  the  chambers  of  commcrie  and  other'  who  were 
interested  in  those  matters,  so  that  they  could  be  discussed  from  the  point 
of  view  of  the  public.  Complaints  were  made  that  the  telephone  system 
was  not  always  quite  a<  effective  as  it  ought  to  be.  and  that  sometimes 
more  calls  were  charged  for  than  had  been  made.  The  complaints  made 
as  regards  the  Post  Oftiee  system  were  necessarily  much  less  than  those 
made  against  the  National  Tele|ibone  system,  because  the  Post  Office 
system  was  much  the  better  system  of  the  two.  He  would  like  to  point 
out  to  those  who  complained  of  overcharges  that,  as  a  matter  of  fact, 
they  could  not  be  overcharged.  Their  experience  was,  so  far  as  the  auto- 
matic check  was  concerned,  that  if  there  was  a  balance  of  incorrect  calls, 
it  was  rather  in  favour  of  the  customer  than  of  the  offiie.  The  impres- 
sion that  there  bad  been  overcharges  was  greatly  due  to  the  fact  that 
people  were  not  always  aware  bow  iiuicli  their  telephones  were  i^sed. 
The  underground  telegraph  work  was  making  progress,  I'lu'v  had  spent 
.iboiit  £1,2.".O.OI10  on  it— about  £230.(K)()  this  ye.ir  -  .ind  it  w.as  gradually 
spreading  throughout  the  country.  I'he  question  of  underground  tele- 
graphs  was  not  merely  a  loial  one.  Kvcrv  mile  maile  of  the  underground 
telegrajih.  which  saved  the  wires  from  storms,  especially  where  added  in 
connection  with  submarine  telegraphs,  was  equally  adv;intage4>us  to  any 
p.irlieiilar  town,  whether  it  wa.s  added  (lose  to  it  or  nearer  to  a  sub. 
iiiarine  cable.  Therefore  it  was  not  merely  a  cpieslion  of  a  jiartieiilHr 
e\|ieiiditiire  in  a  particular  locality,  but  of  the  best  .system  under  which 
it  could  be  expaniled.  .\s  regarded  o\erlii  ;id  telegr;iphs.  Ihe  House  had 
read  a  third  lime  a  bill  which  wniild  assist  him  in  olitaining  wayleavcs 
from  obslruclivc  inilividii.ds.  In  regard  to  the  ipiestion  of  wirclcs.s  lele- 
grapliy.  the  ( 'onvention  of  last  year  had  now  been  r.alitied  by  (he  i»i>vern. 
meni  bir  all  the  Colonies  with  the  excepticui  i>f  New  buiiidlaiid.  which  was 
peculiarly  silualeil,  and  the  Orange  Hiver  Colony,  « liiili  bad  no  sen- 
hoard,  and  had  iH'cn  ratified  by  all  the  great  Powers  with  the  exception 
of  the  I'liitiil  .States,  The  United  Stall's,  he  had  no  doubt,  wniild  ratify 
the  Convenlion  lat^'r  ;  they  knew  that  in  principle  they  «en'  in  favour 
of  the  ('onvention.  He  was  glad  to  say  that  thi'  relalions  bilweeii  the 
Post  Office  and  (he  grea(  Marconi  Company,  winch  until  lately  were  of 
a  somewhat  unfriendly  character,  were  now  of  the  most  friendly  kind, 
and  that  they  had  accepted  and  adopted  the  principle  of  the  Convention 
—  (he  principle  of  infercommiinieation.  He  was  sure  they  were  wise  In 
doing  o  ;  (he  resiill  would  be  largely  to  extend  (heir  operations.  He 
sliould  like  (o  say.  looking  (o  Ihe  (elegraph  system  and  telephone  systems 
in  Ihe  past  and  (heir  experience  in  (he  ina((er  of  buying  (hem  oiil,  (h«( 
(hey  dirl  no(  tlesire  in  regarrl  (o  wireless  (I'Irgraphy  (o  pu(  themselves  in 
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tlip  same  position.  Tlipy  \vt>rp  not  goinc  to  allow  any  monojioly  in 
regard  to  a  imrticnlar  system.  Last  .year  they  stnrteil  two  e.\iierinioTital 
stations.  Tliey  were  now  working  loninienial  stations  wliiili  wouki 
cnalile  llieni  at  any  moment,  if  they  clesiretl  to  do  so  for  postal  ])iirposes, 
to  extend  their  oi)erations  without  having  to  buy  up  eon^panies  and 
nionopohes. 

CENTRAL  IRELAND  ELECTRIC  POWER  BILL. 

On  'rhiir>d.cv  l.i>l  l-ord  DuMouuhiiiurf '^  C'umniittcu  of  the  Hou.se  of 
Lorils  ic^'urned  the  lonsideration  of  this  liill. 

.Sir  K.  LiTTi.KK  (for  the  Allianee  and  Dublin  Cias  Consumers'  Co.)  said 
the  hill  had  heen  so  truneated  that  the  (ias  Company  were  now  the  only 
opponents,  and  they  did  not  olijeit  if  only  llu'  area  served  hy  the  (ias 
Companv  was  strui  k  out  of  the  siheme.  and  thi'  promoters  eonlined  their 
attention  to  the  Bog  of  .Allan.  Hi-  lontended  that  this  was  not  a  hill  for 
the  supply  of  power,  hut  merely  for  the  purpose  of  obtaining  the  bye- 
produet  of  sulphate  of  ammonia.  Let  the  promoters  harness  the  bog, 
and  stay  there,  instead  of  launching  a  wild  eat  scheme. 

The  Chairman  announced  that  the  Committee  hail  decided  to  pass  tlic 
preamble. 

Mr.  Pattkn  a.sked  for  the  insertion  of  a  clause  providing  for  compcu- 
sat  ion  being  paid  to  the  lias  Company  in  case  of  injury  to  their  m.iins. 

Mr.  KltKKMAN',  K.C.  (for  the  promoters)  as.senlcd  .ind  the  |)roecedings 
terminated, 

MILE  END  TRAMWAYS. 

In  the  House  of  Commons  on  Wedne.sd.iy  Mr.  B.  S.  Straus  asked 
the  President  of  the  Board  ot  Trade  whether,  on  .July  15,  a  horse  was 
electrified  by  a  live  stud  in  the  Mile  End-road,  London,  and  severely 
burned  on  the  flank  and  forelefjs, 

Mr.  tt'.  CiiUKciui.L  said  the  Board  of  Trade  were  informed  by  London 
County  Council  that  on  the  date  named  a  horse  came  in  contact  with 
a  stud  which  was  electrically  charged,  and  sustained  some  slight  in- 
juries. The  use  of  the  surface  system  of  traction  on  the  tramway  had 
been  sanctioned  as  an  experiment  for  a  period  of  six  months  from 
June  23,  and  he  was  informed  that  the  Board  of  Trade  had  no  power 
to  withdraw  this  jjermission  within  that  period. 


London  United  Tramways  Bill-— This  bill  was  passed  by  a  Com- 
mittee of  the  House  of  Lords  on  Tuesday.  It  gives  the  company 
power  to  carry  a  trainwaj-  over  Kew  Bridge,  and  so  to  connect  the 
systems  of  the  company  on  each  side  of  the  water.  The  company  have 
agreed  to  [lay  the  County  Councils  of  Middlesex  and  Surrey  i'l.OOD 
yearly  for  the  use  of  the  bridge.  The  Councils  ask  ed  that  the  com- 
pany should  be  rctiuired  to  construct  the  tramway  on  the  conduit,  or 
some  system  other  than  the  oxerhcad  system,  and  there  \vas  a  further 
claim  that  the  authorities  .should  have  the  control  of  the  tramway  on 
the  bridge.  The  Committee  declined  to  allow  a  clause  to  be  inserted 
giving  control  to  the  Councils,  but  allowed  the  Councils  a  lo-?us  before 
the  Board  of  Trade  in  regard  to  the  tjuestion  whether  the  system 
adopted  should  lie  surface  contact,  overhead  or  conduit. 

Keighley  Corporation  Bill.— This  bill,  which  cor.fers  additional 
powers  on  the  Corporation  in  regard  to  electricity  supply,  came  before 
a  Committee  of  the  House  of  Commons  on  Tuesday  In  regard  to  the 
clause  which  dealt  with  consumers  who  tailed  to  pay  for  gas  or  elec- 
tricity supplied  to  them,  the  chairman  thought  that  because  a  man 
did  uot  pay  his  gas  bill  his  supply  of  electricity,  if  he  had  one,  should 
not  be  cutoff.  The  representative  of  the  L  C.  Board  pointed  out  that 
in  the  Burnley  bill  a  similar  clause  was  struck  out. 

Mr.  Harper  ifor  the  Corporation)  mentioned  that  last  year  in  the 
Brighouse  bill  a  clause  was  allowed  giving  power  to  cutoff  the  suppl}' 
of  electricity  in  case  of  non-pavment. 

The  Chairman  said  that  clau.se  was  not  specially  considered  on  that 
occasion.  The  Committee  felt  that  the  Corijoration  should  not  have 
power  to  cut  off  lioth  g.as  anil  electricity  when  a  consumer  was  only  in 
arr.  ars  foi'  one.     He  advised  Mr.  Harper  to  submit  an  amended  clause. 


MUNICIPAL,  FOREIGN  &  GENERAL  NOTES. 


APPOINTMENTS  VACANT  AND  FILLED. 

Foreman  electrical  instrument  maker  is  required,  well  acquainted 
with  modern  requirements  and  rapid  production  of  work.  See 
advertisement. 

Well  connected  engineera  are  wanted  as  district  agents  for  steam 
plant  suitable  for  electrical  work.     See  an  advertisement. 

A  junior  assistant  is  required  for  the  electrical  laboratory  in  Had- 
field's  Sleel  Foundry,  Sheffield.     See  advertisement. 

A  junior  invoicing  clerk  is  required  in  the  lamps  department  of 
an  old-established  electrical  firm.     See  advertisement. 

An  assistant  lecturer  and  demonstrator  in  physics  and  electrical 
engineering  and  a  demonstrator  in  chemistry  are  wanted  for  Hud- 
dersfield  ilunicipal  Technical  College.  Salaries  £1.2,0  and  £S0, 
respectively. 

An  electrical  tester  is  wanted  at  Gibraltar  Dockyard.  Pay  t2a.  6d. 
to  65s.  6d.  per  week.  Applications  to  Electrical  Engineer,  H.M. 
Dockyard,  Portsmouth,  by  July  30. 

The  Governors  of  the  Royal  HoUoway  College,  Englefield  Green, 
Surrey,  invite  applications  by  .July  31  for  the  position  of  chief  of  the 
physics  department. 


Mr.  Will.  Corin,  consulting  electrical  engineer  to  Launceston 
(Tasmania)  Corporation,  has  been  appointed  electrical  engineer  to 
the  Department  of  Public  Works,  Sydney  (N.S.W.),  at  a  salary  of 
£750  per  annum. 

EDUCATIONAL  NOTICES 

University  of  Manchester  (Engineering  Department].— A 
prospectus  of  the  lecture,  laboratory  and  drawing  courses  in  engi- 
neering, and  the  course  in  physics  (including  electrical  engineering), 
mathematics  and  chemistry,  qualifying  for  the  degrees  in  engineer- 
ing and  the  engineering  certificate,  is  now  ready  and  may  b^  ob- 
tained from  the  Kegistrar.  The  new  and  enlarged  engineering  laha- 
rator\  will  be  opened  early  in  the  session. 

King's  College  (London). — The  session  190S  9  commence3  on 
Sept.  30.  In  addition  to  the  ordinary  day  courses  in  the  faculty  of 
engineering  and  applied  science,  there  are  evening  classes  in  mecha- 
nical and  electrical  engineering,  architecture  and  building  construc- 
tion, drawing  mathematics,  physics  and  other  science  subjects. 
There  is  a  large  staff  of  lecturers  and  demonstrators,  and  prospec- 
tuses, &c.,  from  the  secretary,  Mr.  Walter  Smith,  Strand,  W.C. 

Northampton  Polytechnic  Institute  (London),— The  full  day 
courses  in  the  theory  and  practice  of  mechanical  and  electrical 
engineering  will  commence  on  Mooday,  Oct.  5.  ICntrance  e.xamina- 
tion  OP  Sept.  30  and  Oct.  1.  The  courses  include  periods  spent  in 
commercial  workshops  and  extend  over  four  years  ;  they  also  pre- 
pare for  the  degree  of  B.Sc.  in  Engineering  at  the  University  of 
London.  Three  entrance  scholarships  of  the  value  of  £52  each  will 
be  offered  forconrpetitiou  at  the  entrance  examinations  in  September. 
In  the  technical  optics  department  there  are  full  and  part  time  day 
courses.  Full  particulars  as  to  fees,  &e.,  can  be  obtained  at  the 
Institute  or  on  appUcation  to  the  Principal,  Dr.  R.  Mullineux 
Walmsley.  

Camp  Lighting.— Woking  Electric  Supply  Co.  are  supplying 
current  for  lighting  in  the  N.R.A.  offices  and  the  umbrella  tent  at 
Bisley  Camp.  73  lamps  have  been  installed  in  the  N.R.A,  offices 
by  H.  Quarteruiaine,  of  Woking, 

Dundee.— The  Tramways  committee  have  considered  the  ques- 
tion ot  introducing  the  trackless  trolley  systeai. 

Tlie  city  electrical  engineer  (Mr.  H.  Ruharoson)  stated  that  the 
cars  the  deputation  to  the  ContineuD  had  seen  in  operation  would  not 
be  suitalile  in  Dundee  except  on  r.  level  road,  and  if  the  system  were 
to  be  inaugurated  in  different  portions  of  the  city  new  cars  with  brakes 
would  have  to  be  built. 

The  committee  decided  that  liefore  anything  was  done  the  sub-com- 
mittee which  recently  visited  the  Continent  should  suljmit  a  complete 
report. 

Exhibition. — An  international  rubber  and  allied  trades'  exhibi- 
tion will  be  held  in  September  at  the  RDyal  Horticultural  Hall, 
Westminster,  London,  The  official  opening  will  take  place  on 
Sept.  21. 

Famworth. — An  inquiry  wis  held  here  recently  into  the  applica- 
tion of  the  Council  for  permission  to  borrow  £7,000  for  electric 
lighting  extensions. 

The  electrical  engineer  (Mr.  R.  B.  Leaim)  said  the  demand  for  elec- 
trical energy  was  increasing  at  a  constant  and  steady  rate.  He  found 
they  could  purchase  current  in  bulk  from  the  Lancashire  Electric 
Power  Co.  at  a  rate  cheaper  than  they  could  generate  it  for  them- 
selves. Dr.  E.  Hopkinson,  of  Manchester,  had  reported  favourably  on 
the  Council's  scheme.  They  proposed  to  take  three-pha.se  current  at 
10,000  volts  and  convert  it  to  500,  400  and  250  volts  as  required.  The 
propo.sed  expenditure  included  £1,281  for  new  engine  house,  stoie.s, 
&c.,  £2,500  for  transforming  plant,  1450  for  switchboards,  .C300  for 
battery  extension,  £700  for  new  services,  £100  contingencies,  £1,281 
spent  in  anticipation  and  £385  for  lloating  expenditure. 

Finchley. — The  salary  of  the  electrical  engineer  (Mr,  E.  Calvert) 
has  been  increased  from  £450  to  £47.'j  per  annum. 

Fire  on  the  City  &  S.  London  Railway.  Lieut.-Col  Yorkcand 
Mr.  A.  P.  Trotter  held  an  inquiry  on  Monday  at  the  offices  of  the 
company  in  Moorgate-street,  London,  into  the  circumstances  attend- 
ing a  tire  which  occurred  on  the  line  on  16th  inst. 

P.  Kei-i-v,  lift  machinery  attendant,  stated  that  shortly  before  6  p.m. 
he  saw  what  appeared  to  lie  a  small  lire  at  the  points  on  the  down 
road.  The  undersides  of  two  sleepers  were  on  tire.  He  threw  .some 
.sand  on  the  place,  but  this  seemed  to  have  little  effect,  so  he  informed 
the  stationmaster,  who  also  applied  sand.  Finding  that  little  could 
be  done,  the  stationmaster  returned  to  the  platform  to  see  that  every 
one  left  the  train  then  in  the  station  and  ascended  to  the  street.  The 
flame  ran  in  the  direction  of  the  cables.  There  seemed  to  be  a  small 
oxplosion  on  the  other  side  of  the  down  road.  A  little  later  he  returned, 
but  could  see  nothing  but  smoke. 

F.  C;.  NirHOix,  linesman,  .said  as  he  approached  the  Are  with  somo 
sand  the  cable  blew  out.  He  advised  the  stationmaster  to  switch  oil 
the  current. 

Col.  YoKKE  :  Was  the  smoke  collecting  in  the  station  i — Yes,  when 
I  came  out  of  the  tunnel  the  second  time.  The  air  current  was  towards 
the  station, 

Mr.  P.  Kn'owt.es,  stationmaster,  said,  standing  on  the  platform,  ho 
saw  a  fire  about  40  yds.  away  in  the  tunnel  in  the  direction  of  the 
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Bank  station.  He  took  sand  to  the  spot  and  found  the  sleepers  on 
fire  underneath.  The  main  cable  tlien  became  ignited.  He  saw  Kellj- 
switch  off  tlic  current  from  the  section.  Although  there  was  smoke  in 
the  station,  the  120  passengers  were  not  nervous,  but  left  the  station 
in  tlie  usual  «ii_y.  Most  of  them  were  carried  up  liy  the  three  lifts 
whicli  were  running.  The  fire  brigade  arrived  about  6:15,  and  bv  tliat 
time  smoke  was  beginning  to  show  itself  iu  the  street  above. 

Ml'.  A.  P.  Truttku  read  a  nundter  of  news|)aper  extracts,  and  cpies- 
tioued  witness  as  to  their  accuracj-.  Witness,  in  repl^^  denied  that 
passengers  made  a  hurried  exit,  driven  out  by  the  noxious  fumes,  or 
that  ladies  were  screaming. 

Mr.  Trotter  :  Supposing  a  train  were  on  the  up  line  from  the  Bank 
and  were  stopped  in  the  tunnel  on  account  of  this  fire  — supposing  the 
signal  were  against  it  to  prevent  it  from  entering  the  station,  it  would 
stay  in  the  tunnel  ? — It  would  stay  there  until  1  could  fetch  it  in.  If 
the  officials  luid  any  intimation  of  a  fire  they  would  at  once  block  both 
roads.  If  a  train  had  already  started  from  the  Bank  there  would  be 
the  "  outer  ''  and  the  "  inner  "  home  signal  to  stop  it.  If  a  train  were 
lield  up  in  the  tunnel  and  the  smoke  were  driven  in  that  direction  it 
would,  if  unable  to  "clear  back,"  be  in  a  serious  position.  But  pas- 
sengers could  alight  from  either  end  of  the  train,  and  could  walk  back 
to  the  Banli  station  assisted  b}'  the  officials.  It  was  possible  to  back 
a  train  along  the  line,  but  it  was  an  unusual  thing  to  do. 

By  Mr.T.CTKNKiN  (manager  of  the  company):  In  caseof  a  train  stop- 
ping between  the  Bank  and  Moorgale-street  and  unable  to  go  into  the 
latter  station  in  consequence  of  fire,  the  driver  would  communicate  by 
telephone  either  witli  Moorgate-street  or  the  Bank  station.  He  would 
at  once  tell  them  to  instruct  the  guards  to  take  the  passengers  on  to 
the  Bank,  the  electric  lights  would  be  switched  on  from  the  Bank  and 
from  Moorffate-street.  and  they  would  go  through  lighted  tunnels 
without  risk  to  themselves. 

Mr.  P.  V.  McM.\HON  (chief  engineer  to  the  company)  said  the  lights 
would  be  switched  on  half-way  from  the  Bank  and  froni  Moorgate-street 
half  way.  If  any  unusual  delay  occurred  in  the  arrival  of  a  train  from 
the  next  station,  say  four  minutes,  the  lights  in  the  tunnel  would  be 
at  once  switched  on  by  the  signal  man.  He  could  not  ascribe  any 
cause  for  the  fire.  About  four  or  five  minutes  elapsed  between  the 
discovery  of  the  fire  and  the  shutting  off  of  the  current  to  make  the 
line  "  dead.'' 

A.  E.  Li.MiiERicK,  driver  in  charge  of  a  train  which  left  Old-street 
station  at  5:47  j).m.  said  when  he  arri\-ed  at  Moorgate-street  he  saw 
"  a  little  fire,''  but  it  w'as  practically  subdued.  8o  far  .as  he  could  see 
three  men  were  throwing  sand  on  it.  He  sometimes  saw  evidences  of 
little  fires  on  the  line,  and  reported  them  to  the  stationmaster  at  the 
next  station.  If  he  were  held  up  in  the  tunnel  by  a  fire  he  would  connect 
his  telephone  with  the  telephone  line  in  the  tunnel  and  warn  the  sig- 
nalman in  both  directions.  Several  years  ago,  owing  to  a  locomotive 
breakdown,  lie  ha  i  had  to  get  the  passengers  to  walk  liack.  They  sel- 
dom had  such  brcakilowns  now. 

Mr.  McMaiion  said  at  rare  intervals  pieces  of  cotton  waste  had  been 
found  on  fire  in  the  tunnels.  He  did  not  know  how  they  became 
ignited,  because  tlie  quantity  would  not  be  large  enough  to  start  a 
fire  by  spontaneous  combustion.  Sometimes  a  small  light  occurred 
at  the  base  of  the  insulator  near  the  sleeper.  The  remedy  waste  send 
a  man  to  brush  away  any  accumulation  of  carbon. 

Mr.  Trottkr  :  Have  you  any  theories  to  suggest  as  to  the  cause  of 
this  fire'?— From  the  evidence!  am  convinced  it  was  not  of  electrical 
origin.  Whenever  large  repairs  have  been  undertaken  of  late  wood 
was  replaced  by  .slate  slabs  where  that  wasjiossible.  He  did  not  tliiiik 
t)ie  cables  were  the  cau.se  of  the  Hie. 

Mr.  Trottkr  said  that  when  he  visiterl  the  tunnel  after  tlie  fire  he 
found  four  sleepers  badly  charred  on  the  uji  line.  One  newspaper 
stated  that  "for  some  distance  the  i)ermaneiit  way  h;id  been  dc- 
stroyeil,"  and  another  alleged  "  tliat  the  track  for  over  100  yds.  leading 
into  Moorgate-street  station  had  liecii  destroyed." 

Mr.  Ml  .\Iaiio.n  .said  there  was  no  truth  whatever  in  these  state- 
ments. Only  5  ft.  or  6  ft.  of  permanent  way  on  each  road  was  damaged. 
So  far  as  tlie  perinmient  way  was  concerned  running  couhl  have  been 
resumed  half  an  hour  after  the  outbreak  was  extinguished.  The  smoke 
and  smell  wire  probably  due  to  llic  coating  of  the  cables.  There  was 
a  certain  amount  of  wood  siiiukc.  Jt  was  important  to  have  a  cable 
covering  which  was  not  liable  to  fire,  and  he  thought  Ihal  pcrliapsthe 
inverts  might  be  filled  up  altogether.  It  was  aliMihitcly  untrue  to 
state,  as  one  newspaper  had  done,  that  the  iron  sides  of  the  tunnel 
becanio  red  hot.  At  no  lime  were  tlic  passengers  in  any  danger.  The 
case  of  a  train  held  up  in  the  tunnel  and  the  smoke  drifting  back  uipon 
it  was  the  only  dangerous  siliiation  tliiit  could  happen,  but  even  then 
the  passengers  could  be  got  out  in  Ihe  way  ile.-cribed  by  a  former  wit- 
ness. He  had  formed  a  theory  that  possitily  the  fire  «-as  caused  bv  a 
spiuk  from  the  shoe  of  the  loeiinuilive. 

Till-  inqiiii  V  wii"  iidjoiiriied. 

GlaBgow  Coatbridge  Tramway  Project,  -(ilasgow  mil  Coat- 
liridgo  reprcKinlftllves  Inst  week  discussed  a  proposal  to  oxtciul  the 
< ilasgow  electric  tramways  lo  Coatbridge.  It  was  arranged  that  a 
formal  momorial  Bbould  be  proBontod  to  (Ilasgow  Corporation. 

Greenock.— Negotiations  are  proceeding  between  the  Corpora- 
lion  and  the  AdmiraUy  as  to  the  mipply  of  electrical  energy  to  tlio 
M(!W  torpedo  factory. 

Il  has  been  provisionally  agreed  that  llio  Admiralty  will  lake  from 
the  Corpoiiitiiin  the  whole  of  the  supply  for  power  and  lighting  for  ii 
iieriod  of  14  years,  niid  Ihal  the  iiiles  ollV'ied  by  the  Corporiil.ii.n  are  U> 
bo  reduced  in  the  event  of  a  general  rediwtinii  of  prices.  The  t'orporii 
tionaroln  siipnly  up  to  2C0kw.,willi  such  iiicren-so  n«  niiiy  reason 
iibly  bo  dcmamled,  provided  the  Aiiiuiralty  give  six  nioiilliH'  notice  "f 


their  requirements.    It  is  expected  that  the  supply  will  be  required  in 
abcut  18  months. 

Hastings. — The  Council  have  sanctioned  the  continued  running 
of  the  tramoars  on  Sundays,  provided  that,  in  the  event  of  the  Cor- 
poration purchasing  the  undertaking,  the  Sunday  receipts  shall  not 
enter  into  the  valuation. 

Hindley. — The  Board  of  Trade  have  deferred  for  a  year  the  ques- 
tion of  the  revocation  of  the  Council's  electric  lighting  order. 

Institute  of  Chemistry.— Of  24  candidates  who  presented  them 
selves  for  the  intermediate  examination  (in  London  and  Glasgow) 
the  following  15  passed:  — 

H.  L.  Allen,  B.  S.  Evans,  B.Sc,  C.  E.  C.  Ferrev,  H.  A.  Goldsbrough, 
L.  Goodban,  T.  R.  Gresnough,  B.A  ,  U.  Henville,  G.  Hogan,  A.  P. 
Imrie,  G.  E.  .lohnson,  BSc,  Osmaii  .tones,  H.  T.  Reeve,  E.  H.  Shep- 
herd, B.Sc,  R.  W.  Wairick  and  J.  Young.  20  candidates  presented 
themselves  for  the  final  examination  in  the  liranch  of  mineral  chemistry 
and  14  passed:  J.  Boyd,  J.  Brebner,  M.A.,  B.Sc,  R.  Bruce,  G.  S. 
Butler,  B.A.,  A.  M.  Cameron,  B.Sc,  W.  Cameron,  (i.  A.  M.  Cunning- 
ham, M.  C.  Fletcher,  G.  A.  Freak,  B.Sc,  J.  V.  .T.  Havman,  A.C.G.I., 
A.  Hepburn,  J.  W.  H.  Pattison,  A.  S.  I'etric  and  Mi.ss  M.  M.  J. 
Sutherland.  In  the  branch  of  metallurgical  chemistry,  of  two  ex- 
amined one  passed  :  R.  T.  Rolfe.  One  candidate  was  examined  in  the 
branch  of  physical  chemistry,  but  did  not  satisfy  the  board.  Of  nine 
candidates  who  presented  themselves  in  the  branch  of  organic  chemis- 
try, four  passed  :  N.  C.  Akers,  .T.  Kenyon,  B.Sc,  H.  R.  Norton,  B.Sc  , 
aiid  W.  F.  Russell. 

Institute  of  Metals. — The  recentl  y  formed  Institute  of  MetiU 
is  making  good  progress.  At  the  first  meeting  of  the  interim 
council  over  200  members  were  elected. 

The  next  meeting  of  the  interim  council  will  take  place  in  September, 
when  it  is  hoped  that  the  rules  will  be  finally  fixed  and  some  definite 
steps  taken  to  appoint  a  permanent  secretary,  with  offices.  A  general 
meeting,  at  which  Papers  will  be  read,  « ill  probably  be  held  in  Birming- 
ham in  November.  The  members  of  the  interim  council  are  : — Sir 
W.  H.  White.  K.C.B..  F.R.S.  (president).  Engineer  Vice- Admiral  Oram, 
CB.,  .1.  D.  Bonner.  G.  A.  Boeddicker,  J.  A.  Bavliss,  Norman  ('.  Cookson. 
J.  Corfield,  E.  E.  Dendv.  Dr.  F.  Elgar.  F.R.S.',  Prof.  Gowland,  R.  Kayc 
Gray,  G.  B.  Hunter,  J."  T.  Milton.  0.  H.  Nisbett.  R.  Pearce,  T.  Hur'ry 
Riche,-;.  E.  Ristoii,  L,  Sumner,  and  Cecil  H,  Wilson.  Prof.  T.  Turner,  of 
Birmingham  Universit\\  is  treasurer. 

Leigh  (Essex). —  Ttie  Council  are  considering  an  offer  by  a  syndi- 
cate (for  which  Mr.  W.  Ivey  is  acting)  to  construct  a  light  railway 
between  Leigh  and  Hadleigh,  and  also  for  establishing  electricity 
supply  in  Leigh. 

Liverpool  and  District  Electrical  Association.— At  the  annual 
meeting  on  Tuesday  the  report  and  balance-sheet  for  the  past  12 
months  was  presented  by  the  hon.  secretary  and  treasurer  (Mr.  S. 
Frith)  and  was  unanimously  accepted,  there  being  a  satisfactory 
balance  carried  forward. 

The  election  'of  the  oHicers  for  the  present  year  resulted  as  follows  ; 
Mr.  H.  E.  O'Brien,  president;  Mr.  .7.  A.  Crowther  and  Mr.  V.Vi'. 
Mallins,  vicepresidents.  Members  of  Council  :  Messrs.  H.  W.  Brooks. 
J.  (ireenhalgh,  W,  11.  Hamilton,  Iv.  A.  Lambert,  C.  I.  Moore,  J.  Max- 
well and  J.  J.  Richardson.  Mr.  Samuel  Frith  (77,  St.  John's-road, 
Bootle),  hon.  sec.  and  treasurer  ;  and  Mr.  .1.  T.  Staubury,  assist,  hon. 
sec.  and  treasurer. 

London  County  Council.  — t>n  Tuesday  a  loan  of  £'2,520  \vas 
granted  to  Stepney  for  electricity  meters. 

Jnvcnlion. — On  tlie  recommendation  of  the  Genenil  I'urposcs  com- 
mittee it  was  agreed  lo  allow  Mr.  E.  W.  Dickinson  (superintendent  of  the 
Greenwich  electricity  generating  station)  jointly  with  Messrs.  Hopkinson 
&  Co.  to  take  out  ii  patent  for  an  imiirovemonl  relating  to  steam  valves. 

Nine  Elmx-ntitd  la  Fiilroii-nmii  Triimtnii/x. — 'I'lie  adjourned  recom- 
nu'iulalion  of  the  Highways  loniiuitlee  recommending  capital  expendi- 
ture of  l'S!l.:!7'>  for  reronslniiling  llicsc  tramways  wa'*  adopted. 

<i.H.  Siir/<ici-  Ciiiiliirl  tSyxlim. —  The  adjourned  reionimendiilion  of 
Ihe  same  coiiimitlee  was  subniitt  d  reioiiimending  the  expcndiliire  of 
.tH..'l72  in  respecl  of  the  provisiim  of  magnet  equipments  for  the  .Mdgale 
ami  Hiiw  Tramways,  and  that  an  agreement  lie  entered  into  with  llie 
G.H.  Siirfiiie  Contact  Co.  in  respect  of  the  provision  of  such  equipiuent. 

.Mr.  WhiUaker  Thoiiip.<on.  chai  inan  of  Ihe  ciuumillee.  made  a  sl:ite- 
nicnt  lo  the  effect  tliiil  in  view  of  rcporls  made  Ihe  comiuillee  saw  no 
allirnnlivc  bul  lo  advise  the  Cnuncil  lo  cease  In  use  llif  (i.H.  siiifare 
cnnliirl  syslciu  on  Ihe  Bo\v.io:iil  Iniiiiways,  'I'lie  decision  had  been 
come  lo  on  iilliciHl  leporls  showing  lluit  llieic  had  been  accident'.  The 
heavy  tralli.-  and  the  charailcr  nf  Ihe  mud  in  this  parliinlar  road  had 
iippiiienlly  been  loo  heiivy  a  trial  for  this  .syslein.  and  although  they  did 
iiol  doubt  il  would  work  suciessfully  under  more  favourable  cir.iim- 
sliinies  Ihey  had  no  iillernalive  bul  lo  reroinniend  its  ab.indonmenl  on 
Ihis  roiile.     This  recoiiiiuentbiliiMi  was  iidoplcd. 

hiijliliiif/  itj  Mixlminxlrr  Hrnhji.-  The  Highways  iMiuiuillee  reported 
llinl  lliey  considered  Ihe  sulnlilulion  of  elertrii- lire  lamp"  for  Ihe  exisl- 
iiig  u'lis  lainpx  would  lie  n  greiil  inqirovcnienl  imt  Ihal  n  saving  of  1'74  a 
V'lr  would  be  effeiled.  it  was  agreed  In  iiuil"  lenders  fron»  selected 
liinis. 

L.C  C.  Trauiwaymon's  Orievancej.— The  London  District 
Council  of  the  Tramway  and  Vehiclo  Workers'  Association  have 
passed  a  resolution  :  — 

Thill  tiiUing  into  consideration  the  iinneee.isiiry  delay  nf  the  I^niidon 
County  Counril  in  de.iliiiji  willi  the  programme  fur  iin|irovcd  conililionn 
of  labour  jilaced  befon'  Iheni  by  the  tramway  employes  in  Jlay,  IIW", 
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the  exeiutivp  counoil  be  requested  to  forward  an  ultimatum  to  the  Lon- 
don County  Counril  that  if  a  satisfactory  reply  is  not  received  witliin  21 
days  due  notiie  be  given  (as  per  rule)  that  the  executive  council  will  lake 
n  iVillol  of  the  members  «itli  a  vii'W  to  willilioMini;  tlicir  labour. 

LC.C.  Tramways.— Stoie  Newington  Council  decided  on  Tues- 
day to  Rsk  I-ondon  County  Council  to  promptly  convert  the  Oreen 
Lanes  Xloorgate  tramway  route  to  electric  traction. 

Malvern. — The  electric  lighting  mains  are  to  be  extended  to 
Jlalveni  Wells  at  a  cost  of  X'tJOO  to  £SttO. 

Mexico. — Writing  on  the  trade  of  Tatiipico  in  I'.'OT,  Mr.  Consul 
H.  \V.  Wilson  points  out  that  it  is  essential  in  order  to  increase  the 
bulk  of  British  trading  in  Mexico  to  send  out  capable  commercial 
representatives  with  a  thorough  knowledge  of  Spanish,  and  provided 
as  far  as  possible  with  samples. 

During  lltOT  the  electric  street  car  service  of  Monterey  was  com- 
pleted, the  work  having  been  carried  out  by  a  Canadian  firm  of 
contractors. 

The  Saltillo  municipal  authorities  have  completed  their  extended 
electric  generating  station,  in  substitution  of  the  smaller  station 
formerly  in  use. 

Naval  Electricians.— It  has  been  decided  to  authorise,  as  a  tem- 
porary measure,  the  transfer  of  armourers  to  the  rating  of  electrician, 
subject  to  the  following  special  provisions  : — 

(i)  The  privilege  of  transfer  is  to  bo  liuiited  to  chief  armourers  and 
armourers  passed  for  chief  armourers,  who  have  shown  marked 
mechanical  ability  and  general  etiiciency.  (2;  Men  «  ho  desire  to  pre- 
sent themselves  for  examination  for  transfer  to  electrician  must  be 
reported  to  possess  sutiicient  ability  to  pass  the  educational  and  trade 
examination  prescribed  for  candidates  from  the  shore.  (3)  The  candi- 
dates selected  are  subsequently  to  undergo  a  moditiefl  electrician's 
course  on  board  H.M.S.  "  Vernon  "  or  "  Defiance,"  and  at  the  conclu- 
sion of  the  course  to  pass  the  examination  for  acting  electrician  fourth 
chuss.  as  prescribed  above.  (4)  Men  who  pass  this  examination  may  be 
transferred  to  the  rating  of  acting  electrician  fourth  class  by  order  of 
the  coramander-in  chief,  and  they  are  to  receive  the  pay  and  wear  the 
uniform  of  their  new  rating  from  the  date  of  the  commander-in-chief's 
approval. 

Nice  — Four  large  electric  cranes  were  erected  at  this  port  in  1907 
and  early  in  the  present  year  the  fifth,  with  a  lift  up  to  30  tons,  has 
been  provided. 

Porto  Rico. —The  work  upon  the  new  electric  railway  between 
the  capital  of  this  most  recent  of  United  States  possessions  and 
Caguas  is  approaching  completion. 

Presentation.  — On  leaving  Burton  on-Trent  to  become  station 
superintendent  at  Carlisle  ]Mr. Thompson  has  been  presented  by  the 
staff  with  a  number  of  books  on  electrical  engineering. 

Private  Fire  Brigades'  Competition. — The  annual  competition 
of  the  London  private  fire  brigades  took  place  at  the  Crystal  Palace 
on  18th  inst.,  and  the  Kobert-on  fire  brigade  again  won  the  shield 
presented  by  Sir  Thomas  Dewar  for  the  best  drill.  In  the  cliam- 
pionship  totals  the  Robertson  brigade  came  out  second  out  of  23 
competitors. 

Rawtenstall. — The  Corporation  have  purchased  the  undertaking 
of  the  Ivossendale  Tramways  Co.  for  £21,750,  and  the  contracts  in 
connection  with  the  conversion  of  the  system  to  electric  traction 
make  the  total  commitments  to  date  j£U-i,389,  exclusive  of  cost  of 
new  cars. 

Southwick. — The  joint  committee  of  Portslade,  Shoreham  and 
Southwick  Councils  has  decided  not  to  agree  to  the  application  of 
Bi-ighton  Corporation  for  an  electric  lighting  order  for  their  dis- 
tricts under  the  condition  proposed  by  Brighton  that  the  price  of 
current  should  be  left  to  the  Corporation  to  decide  so  Ion'  as  it  did 
not  exceed  the  Board  of  Trade  maximum. 

Spain. — The  Public  Works  Department,  Madrid,  have  authorised 
Senor  -T.  de  la  Itosa  y  l)iez  to  prepare  plans  for  an  electric  railway 
from  Valladolid  to  Toro. 

Surbiton. — The  Council  have  adoiited  the  now  schedule  of 
charges  submitted  by  Callender's  Cable  &  Construction  Co.  (who 
operate  the  local  electricity  works),  which  show  a  substantial  reduc- 
tion in  nearly  every  item.  At  the  recent  conference  between  repre- 
sentatives of  the  Council  and  the  comoany  and  the  L.G.  Board 
inspector  (Mr.  Hooper),  the  company  ollered  to  make  a  uniform 
chirge  of  Xo  for  each  service,  including  service  box  and  its  connec- 
tion to  main,  supply  and  lay  service  cable  and  all  necessary  excava- 
tion and  temporary  reinstatement.  Thisolt'er  has  also  been  accepted. 

Taunton.  The  Council  have  received  sanction  to  a  loan  of  £1.(570 
for  electricity  supply  extensions. 

■West  Ham  Tramway  Route  Guide. — 'West  Ham  Corporation 
has  issued  an  otiicial  guide,  timetable,  map  and  handbook  of  its 
electric  tramway  system.  The  booklet  contains  useful  information 
as  to  the  routes  over  which  the  tramways  rnn,  places  of  interest, 
walks  reiched  by  the  outer  termini,  tratlic  facilities,  &c.,  and  it 
should  prove  useful  in  encouraging  both  residents  and  visitors  to 
make  greater  use  of  the  trams.  It  is  issued  gratis.  'We  notice 
that  the  issue  of  such  guides  by  electric  tramway  undertakings  is 
becoming  general,  the  London  County  Council  baving  lately  issued 
a  useful  pocket  companion  in  this  class. 


Outings.— The  employes  of  the  Chloride  Klectrical  Storage  Co. 
had  their  annual  picnic  to  the  Dukeries  on  Saturday.  The  weather 
was  fine  and  a  large  gathering  assembled.  After  breakfast  a  drive 
of  some  1 ')  miles  was  taken  through  Welbeck,  Kdwinstowe,  Thorcsby 
and  Clumber,  returning  for  dinner,  which  was  presided  over  by  the 
oflicials  of  the  company.  As  last  year,  a  badge  worn  by  the  men 
consisted  of  a  white  metal  niiniaturo  of  the  company's  "  K  "  type 
plate  suspended  by  red  and  black  silk  ribbon.  The  irrangements 
were  admirably  carried  out,  and  the  outing  proved  very  enjoyable. 

On  the  Ifith  inst.  Messrs.  E.  P.  Allam  &  Co.  held  their  annual 
works  outing  at  Itye  House,  Herts.  Tlie  dinner  was  presided  over 
by  Mr.  E.  P.  Allam,  who,  in  responding  to  the  toast  of  the  firm, 
detailed  the  progress  of  the  different  departments. 

On  July  11  the  second  annual  outing  of  the  stall"  of  West  Ham 
Corporation's  electricity  department  took  place  in  ideal  weather 
conditions.  The  party  journeyed  to  Broxbournc,  Herts.,  where, 
after  dinner,  a  programme  of  athletic  sports  was  carried  out.  One 
member  of  the  staff,  Mr.  Waldcn,  displayed  great  versatility 
by  winning  the  100  yds.  handicap,  the  mile  run,  and  the  sack 
race.  Mr.  Biguell  won  a  half-mile  walking  match,  and  Mr.  Mac- 
kenzie made  a  top  score  by  putting  the  shot  (16  lb.)  a  distance  of 
31  ft.  9  in.  In  the  tug  of-war  the  generating  station  team  showed 
their  sUll  and  won. 


ELECTRICITY  SUPPLY  AND  TRAMWAY  ACCOUNTS. 


Croydon. — The  electricity  department  report  and  accounts  show 
£6,730  capital  expenditure  for  the  year  ended  Match  last,  making 
the  total  i;339,'203. 

Revemie  was  £(il).!t38  and  expenditure  £31,133  ('agamst  £28,217). 
leaving  (with  £10.248  brought  forward  and  other  sums  brought  in) 
£46,.597.  The  net  profit  on  the  year  was  £12,242  (£8.928).  but  against 
this  coal  blinkers  and  conveyor  have  cost  £2.100.  Of  the  balance,  f.'i.OOO 
has  been  ]ilaced  to  reserve.  fl,.512  devoted  to  jaiblic  lighting  improve- 
ment and  £1.488  to  distribution  improvement,  leaving  £14,490  balance- 
in  hand.  7,005,141  (11,027,338)  units  were  generated.  (>o5.7fi2  ((i74, 1 73) 
were  sup|ilied  to  publico  lamps,  3,044,302  (2,292.047)  tor  traction  and 
2.174. 879  (1,970,037)  to  private  consumers.  The  maximum  supply 
demanded  was  3,255  kw.  (agamst  3,381  kw.). 

The  rejiort  states  that  this  is  the  first  time  the  contribution  to  sinking 
fund  (£11,082)  has  exceeded  cost  of  new  wjrks  (£0.730).  There  are 
2,902  (2.(i40)  consumers,  and  the  average  price  for  private  sup))ly  was 
3-()d.  (3-8d.).  The  efficiency  of  distribution  was  84-03  per  cent.  (82-8 
per  cent.).  The  more  general  u-se  of  metal  filament  lamps  has  given 
great  satisfaction,  though  minimising  the  rate  of  increase  of  units  sold 
for  lighting.  The  .saving  in  some  individual  consumers'  accounts  is 
shov, n  as  high  as  48  per  cent.  There  has  been  a  satisfactory  increase  in 
the  quantity  of  current  sold  for  power,  and  tlie  time  .switch  systeui  of 
charging  for  same  has  [iroved  satisfa'.-tory. 

Capital  expenditure  of  the  tramways  department  was  i;'27u,7l7. 
The  total  revenue  was  £75,004  and  traffic  receipts  £72,211.  Working 
expenses  were  £55.807,  gross  profit  £19,258,  interest  and  income  tax 
£8.0115,  sinking  fund  and  repayment  of  loau  £7,.388  and  net  laofit  (jilaced 
to  renewals  fund)  £2.830.  10.2'77,41S  jiassengerswere  carried  and  1.884,137 
car-niilcs  run.  The  total  revenue  jier  car-mile  was  0-44d.  and  traffic 
revenue  !)-20d.  (9-88d.).  2.247,580  units  were  used  for  all  purjwses 
(increase  428,292),  costing  £18,730  at  2d.  per  unit  (increase  £3,.50!l).  1-19 
(101)  units,  costing  2-38d.  (2-02d.).i)er  unit  were  used  per  ear-mile.  .-Vt- 
tached  to  the  re|)ort  and  accounts  are  (1)  a  route  plan  of  the  tramways 
and  charts  showing  (2)  cars  run  per  week  during  the  year,  (3)  weekly 
reeeipts  for  the  year,  (4)  highest  and  lowest  day's  receipts  and  average 
day's  receijjts  on  each  day  of  the  week  and  all  days  of  the  week,  and  (5) 
weekly  consumption  of  current  per  mile  (and  cost  of  same)  during  the 
year. 

Hull.— The  revenue  of  the  tramways  department  for  the  year 
ended  March  list  was  £129,837,  including  traflio  receipts  £128,7'i2 
(10-22d.  per  car-mile). 

Oross  profit  was  £55,045,  after  paying  total  exp;>nses  £74.118.  _Power 
cost  0-04(1.  (0-70d.)  per  car-mile  and  total  exjienses  7-84d.  (7-75d.). 
3.017,090  (against  3,349,004)  units  of  electrical  energy  were  delivered  to 
the  tramways,and  the  works  costs  for  producing  same  were  0-74d.{O-O3d.) 
per  unit.  Interest  reciuired  £13.304.  sinking  fund  £9.0.->9.  income  tax 
£l,4tl4,  and  contribution  to  district  fund  £2,528.  Net  profit  was  £29,895. 
of  which  £20.000  is  reserved  for  relief  of  l!108-9  borough  rate  and  £0,805 
carried  to  reserve.  Th  ■  passengeis  carried  were  30.904,254,  the  average 
fare  per  passenger  Id.,  the  car-miles  run  3.022,844,  units  consumed 
3.805,(151.      Capital  expenditure  is  now  £438,235. 

Manchester, — The  tiaffic  revenue  of  the  tramways  departiiioin 
for  the  year  ended  March  was  i760,994.  3s.  lid.:  parcels  receipts 
were  £1,219.  Ids.  7d.  and  other  revenue  £6,858.  14s.  4d.,  making  a 
total  of  £709,072.  14i.  lOd.,  against  X'719,C73.  4s.  lOd.  in  1906  7. 

Working  cxijeuses  were  £600,022.  16s.,  leaving  gro.ss  profit  of 
£269,049.  18s.  lOd.  phi.s  £2,105.  9s.  9d.  for  interest.  Interest  on  capi- 
tal debt  was  £49,C35,  sinking  fund  £41,748,  rent  of  tramways  £21,195, 
income  tax  £6,197,  parliamentary  expenses  £4,847.  Net  profit  was 
£146,893  (ag.iinst£147,039),  of  which  £87,790  has  been  placed  to  reserve, 
renowal.s  a^id  depreciation,  £o5,C00  contributed  to  relief  of  rates 
£4,108  applie<l  to  street  improvements,  kc.  The  decrease  in  the 
receipts  per  car-mile,  from  1102d.  to  10-76d.,  is  mainly  attributable  to 
inclement  weather.      Working  expenses  increased  by  0-04d.   per  car- 
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mile  owing  to  a  large  increase  in  cost  of  compensations  and  a  slight 
increase  in  cost  of  maintenance  of  jjermanent  wa}'.  The  number  of 
cars  in  stock  Mas  666.  The  top  covers  for  240  cars  have  been  fitted  in 
the  de|iartment's  own  \vorljshops,  and  tlie  work  of  covering  additional 
cars  is  being  proceeded  with.  The  committee  has  purchased  about 
6i  acres  of  land  at  Moss  Side  to  accommodate  250  cars. 

Tiie  gross  capital  expended  at  date  of  report  was  £1,776,629,  against 
£1,725,844.  The  car-miles  run  were  16,974,955.  against  16,523,459, 
and  151,477,138  passenger.s  were  carried  (143,264,601).  D.uing  llic 
\e:\r  ovei-  7  miles  of  single  track  were  opened  for  trallic,  maknig  tlie 
tola]  at  Af.-uch  31  last  176  miles  1,337  yds. 

Tiinbridge  Well.s. — The  electricity  department's  capital  expen- 
ditnre  for  the  year  ended  March  last  was  £:MJO,  making  the  total 
£H1,S26. 

Revenue  was  .tl4,()7.J,expen.ses  were  £.S,.s30,leaving  f.5,S4l)  to  bccarried 
to  net  revenue  account.  Interest  and  sinking  fund  required  £4.7H4, 
and  the  balance,  £1,142,  added  to  £5.221.  brought  forward,  enables 
£3.00t)  to  be  placed  to  reserve.  £.">31  to  susjiense.  and  £2,831  to  be  carried 
forward.  This  result  i.s  regarded  as  satisfactory  in  view  of  the  fact  that 
28s.  3d.  per  ton  is  still  being  paid  for  eoal.  I."ll0.0.38  (l.Oilt.l  Id)  units 
were  generated.  24(>.4I)4  (2(i5.327)  supplied  to  public  lamps,  and  (I.">3,2(i9 
(^lIT.IiO."))  to  private  consumers.  The  maximum  demand  was  1)82  kw. 
(fi71  kw.).  There  are  (i4,12(i  (62,1.58)  ecpiivalent  8  c.p.  lamps  connected. 
Weymouth. — The  accounts  of  the  electricity  department  for  the 
year  ended  March  show  capital  expenditure  £46,609,  increase  £177. 
Re\enue  was  £6,672  and  expenditure  £2,727,  gross  profit  was 
£2,945.  Capital  charges,  interest,  &c.,  came  to  £3,043,  leaving  a 
deficit  of  £98.  Works  costs  were  I'OQd.  (against  l-29d.1,  and  total 
costs  l-63d.  (2-lld.),  or  including  capital  charges  3-68d.  (4  41d.). 
Total  revenue  was  3 -62(1.  (3-7Id.).  363,416  (3C3,9M)  units  were  supplied 
for  all  purposes.  The  total  connections  in  ecpiivalent  33  watt  lamps 
are  25,895  (20.2551,  including  motors  3.336  t2,639).  The  maximum 
load  was  301  kw.  (269)  and  the  load  factor  1336  112-89)  per  cent. 

Willesden. — The  accounts  of  the  electricity  department  (which 
fakes  current  in  bulk  from  the  North  Metropcilitan  Electric  Power 
Supply  Co.)  for  the  year  ended  March  last  show  capital  expenditure 
£181,75.S,  increase  £11,826. 

Tlie  year's  revenue  was  £24,946  (against  £20,229  in  previous  year), 
Ex|icnses  were  £16,748,  including  cost  of  current  purchased  £11,750 
(i-407d.  per  unit),  (iross  profit  was  £8,198  |£6,662).  and  after  meet- 
mgca|.ital  charges  (£7,541)  the  net  profit  was  £725  (against  £174 
deficiency).  There  are  1,952  1 1,703)  consumers  with  97,736(83,198) 
ecpiivalent  8  c.p.  lamps.  Jlotors  connected  aggreu-ate  725iii.i'. 
(531  .i  II. I'.).  The  maximum  load  was  1,358  kw.  (1,108  ifw.).  2,004,253 
(1,441,834' units  were  .sold.  The  total  working  and  general  expenses 
were  1-S02d.  '2-191d.),  cajatal  c'harges  were  0-930d  (l-112d.),  and 
total  costs  2-805  i3-303d.'.  Tulilie  lighting  took  303,075  units,  which 
were  purchased  at  0-812d.  i)er  unit. 

During  tlie  year  a  new  departure  has  been  made  by  distributing 
alternating  current  (transformed  down  from  2,800  to  240  volts)  lo  250 
consumeis  in  C'l  icklewood. 

Wolverhampton. -The  electricity  department  accounts  for  the 
year  ended  March  show  capital  expenditure  £218,765  (increase 
£34;i35). 

Revenue  was  £3(J,92tJ  (against  £27,525).  total  expenses  were  £15,831 
(£13.073),  gross  profit  was  £14,845  (£14.302).  interest  and  sinking  fund 
charges  were  £11.797  (£10.905).  and  net  profit  £3.325  (£3.653).  5.452,731 
(4,553.855)  units  were  generated.  173.858  (151.472)  supplied  to  iiublie 
lamps,  18.840  (20.003)  by  contrart.  2.797.983  (2.115.0.58)  to  private  con- 
sumers by  meter  and  1.563.776  (1..585,992)  for  traction.  The  maximum 
load  was  2.4.50  kw.  (2.075  kw.).  There  are  129..559  (110.706)  ec|uival<nt 
32  watt  lamps  connected  besides  tlie  pui)lic  lamps.  The  decrea.se  in 
amount  of  net  profit  is  clue  to  the  fact  that  llie  ;;reater  part  of  tlioyeurs 
capital  exprnililure  was  upon  extcnsiims  tii  I  he  main  pcneratini;  station 
from  which  extensidiis  no  revenue  was  olitajned  during  the  year  dealt 
with  in  the  aicounts,  283  motors  nf  an  agtzrigale  of  2. 135  n,ji,i-.  arc 
eonnectcd  to  the  mains  (increase  .586  n.n.p.).  The  reserve  fund  now 
stands  at  fl  1,395  and  £48.888  has  been  repaid  oil  capital. 


TRADE  NOTES  AND  NOTICES. 


TENDERS  INVITED. 

liy  command  of  the  I'o.Hliini.Hler-dfncntl  tondorH  will  be  received 
until  noon  Sept.  7  for  supply  of  telegraph  poles  of  (n)  home  grown 
larch  orlir  and  (/.)  Swedish,  Norwegian,  Finland  or  Russian  red  lir, 
delivered  at  one  or  more  ports  in  tlie  I'liited  Kingdom  as  directed. 
Koriiis  of  lender  from  the  Controller  of  Stores  (Mr.  G.  IMorgani, 
17  19,  licdford  street,  Ijondon,  W.C.     See  also  an  advertisement. 

II III!  CVrporation  invito  tenders  for  supply  of  (1)  ironwork  and 
(2)  iiiHulator  bolts  and  cups  for  the  lelepliono  department.  Tenders 
to  town  clerk  (Mr.  K.  l-avorack)  by  10  a.m.  .July  27. 

Hull  Corporation  also  rncpiire  lenders  foraSlQOkw.  .500  lo.'>50  volt 
d.c,  gc'iicrator,  with  Relliss  high  speed  engine.  Hpocificalion,  fir., 
from  the  City  Kngineor,  Town  Hall.  Hull.  Tenders  to  the  Chairman 
of  the  Tramways  commiltno  by  noon  of  Monday,  .Inly  27. 

JirrlrH  Corporation  want  tenderi  by  9  a  m.  Aug.  15  for  supply  of 
steel  HtoBiii  pipes  and  c.i.  circulating  wa'r.r  pipes  at  the  electricity 
works.     Spccilicalion,  tie,  from  the  borough  liloctrical  Kngliioer. 


IMPORTANT   NOTICE. 

Extra  Copies  of  "  The  Electpician  "  Special  Miaing  Issue 
(July  10th,  1908),  are  obtainable,  price  1  -  nett  (post  free 
U  K.,  1/4  ;   abroad  1/6). 


Leeds  Tramways  committee  require  tenders  by  4  p.m.  July  27  fof 
re  construction  of  two  portions  of  tramway  track.  Specifications, 
&c  ,  from  the  Tramways  Office. 

The  Governors  of  Canterbury  College,  Chriilchnrrh  (N  Z.)  invite 
tenders  for  supply  of  (a)  a  20  h,p.  experimental  Pelton  wheel,  with 
direct-driven  dynamo,  (b)  an  8J  h,p.  experimental  low-fall  turbine, 
and  (c)  a  Venturi  water  meter.  Specifications  from  the  High  Com- 
missioner for  New  Zealand,  IH,  Victoria-street,  Westminster,  S,W. 
Offers  to  the  Board  of  Governors,  Canterbury  College,  Christchurch 
(NZ.),  by  noon  Sept.  24. 

The  Deputy  Postmaster- General,  Briibnne,  wants  tenders  by 
mid-day  Aug.  24  for  ironwork,  insulators,  copper  and  covered  wires 
and  accessories.  Specifications  from  72,  Victoria  street,  London, 
S,W. 

The  Deputy  Postmaster-General,  Adchiide,  requires  tenders  by 
mid-day  Aug.  20  for  9  tons  h.d.  copper  wire  and  8,000  each  copper 
tapes  and  binders  and  porcelain  insulators.  Specitications  from 
72,  Victoria  street,  London,  S.W. 

TENDERS  RECEIVED  AND  ACCEPTED. 

For  the  manufacture  and  delivery  of  tramway  feeder  pillars 
London  County  Council  received  the  following  tenders  :  — 

.7.  H,  Tucker  *Co,  (-(.-c-,7V.(i)   £L595    6  0 

Win  pp  &  Bourne 2,597  16  6 

W,T,  Glover*  Co 2,445  18  3 

Callender's  Co 2,117  19  9 

Nalder  Bros,  it  Thompson 1,951   17  9 

.lohiison  &  Phillips  1,911     7  11 

Estler  Bros 1,901     2  0 

Universal  ElecMfg.  Co 1,8)7  11  9 

\V.  Boydell  &  Sons l,F-,77  16  9 

T.  L.  Scott  tt  Co   1,851    3  6 

British  Insulated  k  Helsbv  Cables 

£1,896.  3.V.  3(i.,  £1.841.  lis.  ,3.1.  and     1,818  16  3 

Edison  A- Swan  Co 1,782     3  0 

Spagnoletti  (Ltd.)    1,76^     3  0 

R.  W.  Bl.-ickwell  &  Co 1.710  16  9 

London  County  Council  received  the  following  tenders  for  road- 
work  and  platelaying  for  construction  of  tramways  from  Dulwich 
library  to  Daruuoulhroad,  Forest  Hill:  — 

\V.  Mandei-s  :„.;, plalj  £27,431  10  1 

W.  Muirhead  &  Co 31.613     6  6' 

.1.  (J.  White  &  Co 30,277  13  6 

Fry  Bros 29,992  17  2 

K,  W,  Blackwell  &  Co. 28,459    8  9 

Dick,  Kerr  c<t  Co 28.125     6  7 

.lohn  Mowlem  cl- Co 28,120     0  0 

StoKe  Newington  Electricity  committee  have  accepted  the  tender 
of  Belliss  &  Morcom  tor  an  engine  and  dynamo  at  £770.  Browett, 
Lindley  cV  Co.  tendered  at  £758.  178.,  aiid  W.  II,  .\lleu.  Sou  &  Co. 
at  ,£794. 

Stoke  Newington  Electricity  eommittee  hive  also  accepted  the  ten- 
der of  .J.  Crover  &  .Son  vat  £4i8i  for  the  erection  of  electricity  station 
buildings  ;  of  Nalder  Bros.  &  Thompson  for  switching  apparatus  at 
£183.  l()s,  ;  anil  of  the  Lancashire  Dynamo  &  Motor  Ci.  for  a  booster 
at  the  substation  at  £3J.  For  the  booster  the  I'lucnix  Dynamo  &  Mfg. 
Co.  tondcrcd  at  £216,  ■Siemens  Bros.  Dynamo  Works  at  ,£.388, 
Laurence,  .Scott  &  Co.  at  £390  and  Thom.a.s  Parker  (Ltd.)  at  £427. 

In  connection  with  the  conversion  of  the  llossendalo  Iraniwaya 
to  electric  traction  Itawtcnstall  Corporation  have  accepted  the 
lenders  of  W.  T.  ( 1  lover  &  Co.  for  cables,  £21 ,9-20 ;  I  '.rowelt,  I  .indley 
\' Co.,  for  steaiii  dynamos,  £4,()S;!;  British  Westinghouso  Co.,  for 
transformers,  XI.OOS;  ^■atoa  A  Thom,  boilers,  condensers,  &c., 
,C5,4I8;  Dryland  \-  Preston,  for  erection  of  generating  station, 
,t7.503  ;  W.  Underwood  &  Bro,,  reconstruction  of  periuanont  way, 
£39,040;  itriiish  Insulntedand  lielsby  Cables, overhead  cijuipnicnt, 
£8,853. 

Hackney  (London)  Council  have  decided  to  continue  their  present 
anangement  with  Helliss  &  Morcom  for  supply  of  liibiicaling  oils. 
The  oils  Kiipplicd  by  I'.oUiss  &  Morcom  and  Willcox  A-  Co,  are  tlaled 
by  the  I'ilectric  Lighting  committee  to  be  superior  to  Bamples  sub 
milted  by  other  tenderers. 

Middlc^sox  TiaiiiwayH  roiiiiiiittee  reconimeiid  the  acceplance  of 
the  tender  of  Dick,  Kerr  A  ('o.  for  the  couHlrucliim  of  rather  over 
.5  miles  of  Iramways  from  lligliioad,  I'meliley,  to  lleiidon  for 
XII6.97H,  and  that  ofWiinpey  ,V  Co.  for  ihelinnH  from  Uroen-lanes, 
Sonthgate,  to  llniield  (about,  U  miles)for  i.'IO,2i(). 

Norwich  Council  have  accepted  the  tender  of  llabcock  c^  Wilcox 
for  boiler,  guporhca(cr,  mechanical  stoker,  ash  elevator,  hopper  and 
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coal  bui)kers  at  i;3,215  and  that  of  E.  Green  &  Son  for  an  econo- 
luiser  ( 1 00  tnbes)  at  £281 . 

Staerlror  &  Fischer  (agents  for  tlic  A..KA  i.)  have  received  an  order 
from  iho  Mount  I.jell  Mining  iS;  liailwiiy  Co.  for  a  3")0  n  p.  motor 
and  fcloctric  compressor  and  four  electric  mine  pumps. 

Taunton  Council  have  accepted  the  tender  of  Xewtons  Limited 
for  an  electric  pump  and  fjear  at  £'iS.  os  ,  and  of  W.  Geipel  &  Co.  for 
carbons  at  ,t"2.  7s.  Id.  per  1,000. 

Malton  Council  have  accepted  the  tender  of  the  Northern 
Counties  KIcctricity  Supply  Co.  for  public  lii,'hting  for  three  years 
at  t'lOO  per  annum 

The  tender  of  li.  X.  Iladen  &  Sons,  at  ilflti,  has  been  accepted 
for  the  inslallation  of  electric  lii^liting  in  a  portion  of  the  West  Ham 
and  East  Loudon  Hospital. 

In  conseijuence  uf  the  withdrawal  of  S.  1'.  Hutton's  tender  the 
L.C.C.  has  accepted  the  tender  of  the  Kalkirk  Iron  Co.  (iJ'JIO)  for 
cast  iron  insulator  frames  and  covers. 

London  County  Council  has  also  accepted  the_tender  of  Spagno- 
letti  (Ltd  )  (i'636j  for  switchgear  for  the  central  car  repair  depot. 

Willesden  Council  have  accepted  the  tender  of  Duncan  Watson 
&  Co.  for  maintainmg  telephones  in  the  public  offices. 

Birkenhead  Guardians  have  accepted  the  tender  of  Stafford  &Co. 
for  telephone  instal'ationat  the  woikhouse  at  f87. 13s. 

Worksop  Waterworks  Co.  have  accepted  the  tender  of  Thos. 
Flam\vell&  Son  for  an  electric  light  installation  at  the  waterworks. 

The  Fife  and  Kinross  Lunacy  Board  have  accepted  the  tender  oi 
Crompton  \-  Co.  for  electric  lighting  plant  at  £2')i.  9s 

The  Municipal  Tramways  Trust,  Adelaide  (?!.  Australia),  have 
accepted  the  tender  of  British  Insulated  &  Helsby  Cables  for  over- 
head equipment,  feeders,  &c.,  at  £'2.'j,806. 

BUSINESS  NOTICES. 

The  new  telephone  number  of  Simplex  Conduits  (Ltd.)  for  the 
general  manager's  office,  the  publicity  department  and  all  matters 
for  Rfr.  L.  M.  Waterhouse's  attention  is  "  187.'J  City." 

Mr.  Philip  Souper  (who has  beenin  the  service  of  Veritys  Limited, 
Ihe  Alliance  Electrical  Co.  and  the  British  Westinghouse  Co.)  and 
Mr.  John  T.  Callaghan  (also  lately  in  the  service  of  the  Westing- 
house  interests  and  previously  with  Plenty  &  Son  and  P.  R.  Jack- 
son \-  Co.)  will  in  future  carry  on  business  as  Souper  &  Callaghan, 
buying  and  selling  agents  for  all  classes  of  machinery  and  engineer- 
ing materials  and  supplies,  at  40,  ( irosvenor-chambors,  Ueansgate, 
Manchester. 

Fred  Beanland  and  Jolo  Wm.  PerVin  (trading  as  lieanland, 
Perkin  &  Co  I,  engineers'  supply  contractors,  &c..  School  lane 
Works,  Xeville-strect,  Leeds,  have  dissolved  partnersnip.  Debts  by 
Mr.  Perkin,  who  will  continue  the  business  for  three  months  (from 
July  10)  under  the  name  of  J.  W.  Perkin,  late  Beanland,  Perkin  &  Co. 

F.  W.  Cross  and  A.  A.  P.  D.  Stone  (trading  as  Cross  &  Cross), 
electrical  engineers,  &c.,  Pleck  road,  Wahall,  have  dissolved  partner- 
ship.    Debts  by  Mr.  Stone. 

Morris  Hawkins  (Ltd.)  have  removed  their  London  oiiices  to 
Horusby  House,  loD,  Queen  Victoria-street,  E.C.  The  companj-, 
which  will  be  glad  to  receive  trade  catalogues  of  manufacturers 
allied  to  the  electrical  industry-,  wishes  it  to  be  known  that  it  is  in 
no  way  connected  with  the  Morris  Aiming  Tube  &  Ammunition 
Co.,  whose  works  at  linet-nhHrn  are  iimv  for  disposal. 

Sale  by  Auction. — In  the  liquidation  of  the  Kevan  Electric  Co. 
(Ltd.),  Mr.  John  Sulley  has  been  instructed  to  sell,  on  the  premises, 
136-14'2,  Clerkenweil-road,  London,  E.C,  on  Tuesday,  Wednesday 
and  Thursday  next  (July  28,  29,  and  30),  a  new  and  wellassoried 
stock  of  electrical  fittings,  electric  fans,  heating  stoves,  switches,  elec- 
troliers, reflectors,  lampholders,  &c.  Catalogues  at  the  auctioneer's 
offices,  to.  Cannon-street,  London,  E.C.  See  also  an  advertisement. 

Factory  Sites  for  Sale. ^Messrs.  W.  Brown  &  Co.  will  sell  by 
auction  at  the  ( leorge  Hotel,  Aylesbury,  on  July  29,  3^  acres  of  well 
placed  land  adjoining  the  siding  yard  of  the  joint  railway  station  of 
the  Great  Central,  Metropolitan  and  (ireat  Western  Railways  at 
Aylesbury,  Bucks  (40  miles  north-west  of  London),  with  a  good 
family  residence  and  a  frontage  to  two  streets ;  also  four  lots  of 
building  land  close  to  the  joint  station,  suitable  for  works  or  business 
premises.  1  he  land  is  freehold  and  there  are  no  restrictions  as  to 
user.  Plans  and  particulars  from  the  auctioneers,  Tring,  Herts. 
(Tel.  11)  and  .Vylesbury,  Bucks  (Tel.  30).    See  also  an  advertisement. 

Partner  Wanted. — A  partner  is  wanted  in  a  small  electrical 
manufacturing  business,  to  bring  in  at  least  £'2,00J  for  developing 
several  patents.     See  an  advertisement. 

Plant  for  Sale. — Two  350  ii. p.  compound  Willans  engines  and 
alternators,  a  Westgarlh  air  pump,  and  a  single  ram  Cameron  pump 
are  advertised  for  sale. 

Patents  Development.  — Tuc  owneis  of  Decktrt'a  patent 
No.  21,819  of  1901  lor  "  Jmpiov. luont  in  Microphones"  are  pre- 


pared to  sell  the  patent,  or,  alternatively,  grant  licences  there- 
under on  reasonable  terms.  Applications  to  Mr.  Philip  M.  Justice, 
Chartered  Patent  Agents,  .0.'),  Chancorv-lano,  London,  W.C. 

The  proprietor  of  patent  Xo.  12,081  (1902)  for  "  Improvements 
relating  to  the  Manufacture  of  Carbon  .Vrticles  "  and  the  proprietors 
of  patents  Xos.  15,120  (1903)  and  24,277  (1903)  for  "  Improvements 
in  Sparking  Plugs  for  Gas  Engines"  and  •'  Improvements  in  the 
Method  of  and  Means  for  Crushing  and  Stamping  Ores,  '  are  de- 
sirous of  entering  into  arrangements,  by  way  of  licence  or  otherwise, 
for  exploiting  same  and  ensuring  their  full  development  and  prac- 
tical working  in  this  country.  Communications  to  Messrs.  Ilasel- 
tine,  Like  &  Co.,  IJhartored  Patent  Agents  and  CJonsulting  Engi- 
neers, 7  and8,  Southampton  buildings.  Chancery-lane,  London, 'W.C. 

The  proprietors  of  patents  Nos.  11,070(1899;  and  2fi,.S20  (1900)  re- 
lating to  '■  Storage  Battery  Grids  and  Machines  for  miking  same  " 
desire  to  sell  the  patents  or  to  grant  licences  for  manufacture  in  this 
country.  Applications  to  Messrs.  Harris  &  Mills,  23,  Southampton- 
buildings,  London,  W.C. 

The  owner  of  patent  No  22,807  (1899)  relating  to  "  Improved 
Manufacture  of  Lead  Peroxide  and  its  application  to  Electrical 
Storage  Batteries  "  desires  to^enter  into  negotiations  with  British 
firms  for  the  exploitation  of  the  patent.  Communications  to  Messrs. 
Abel  &  Imray,  Chartered  Patent  Agents,  Birkbeck  Bank,  chambers, 
Southampton-buildings,  London,  W.C. 

"Indestructible"  Wires  and  Cables.— When  working  standard 
insulated  electric  lines  ditliculties  are  encountered  under  certain 
conditions  (for  instance,  exposure  to  air  or  acid  fumesi  and  these 
lines  do  not  transmit  properly.  Various  experiments  have  been  in- 
stituted to  obtain  a  means  of  free  insulation  which  would  not  be 
objectionable.  It  is  claimed  by  the  makers  tliat  '•  Indestructible  ' 
wire  has  filled  this  desideratum.  iTiie  inventor,  Mr.  Ilickethal 
(Telegraph  l>irector  of  the  Imperial  German  Post  Office)  found, 
after  careful  and  long  experiments,  that  a  mixture  of  minium  purum 
(sub-oxide  of  lead  or  red  lead)  and  linseed  oil  (which,  per  se,  is  a 
good  rust  preventative)  offers  in  its  hardened  condition  a  great  re- 
sistance against  atmospheric  and  chemical  influences.  It  was  an 
easy  matter  to  utilise  this  feature  by  applying  its  acting  quality  tj 
the  insulation  of  wires  and  cables. 

The  makers  point  out  tliat  tlie  composition  .-ipiienrs  to  present  an  ideal 
|)rotectivc  device,  and.  that  the  success  of  tile  "  Indostnirlil)lf  "  Cable 
( 'ompany  is  entirely  iiiw  to  the  cHii-iency  of  this  prcparcil  wire.  By  llie 
use  of  this  wire  electrical  networ'ks  wliich  serve  .as  free  lines  can  he 
cheaply  insulated  against  changing  currents.  This  particularly  applies 
to  conductors  of  weak  currents  which  for  any  reason  touch  or  twist  and 
interlace  each  other.  In  cases  where  the  safety  of  an  electric  installation 
is  vital  (such  as  in  fire  signals  and  alarms,  lilock  station  and  electric  clock 
installations),  '"  Indestructible  "  wire  w  ill  be  found  of  great  service.  In 
the  case  of  niomentary  contact  with  high-tension  currents  "  Indestrnc- 
tible  "  wire  gives  perfect  protection,  and  also  where  telephone  and  tele- 
graph wires  cross  overhead  cleiliic  tramway  cables  or  the  cables  of  electric 
power  stations.  -As  atniospiierie  influences  and  acid  fumes  have  no 
action  on  "  Indestructible  "  wire  insulation,  the  latter  is  suitable  for  use 
in  chemical  works,  bleaching  estabhshments,  dye  works,  tanneries, 
breweries,  distilleries,  oil  refining  factories,  sugar,  soap  and  textile  fac- 
tories, accumidator  rooms,  wet  tunnels  and  factor}"  centres.  The  influ- 
ence of  ail-,  ifec.  so  unfavourable  to  other  materials,  produces  an  opposite 
effect  on  "  Indestructible  "  insulated  wires,  because  such  intlucnce 
increa.ses  their  hardness  and  mechanical  durability,  and  therefore  raises 
the  insulation  value.  In  tunnels  experience  has  shown  that  "  Indestruc- 
tible "  wii'e  is  of  great  value,  and  the  largest  existing  railway  tunnel  (the 
Simplon)  has  been  completely  equipped  with  these  cables  with  niost  satis- 
factory result.s.  ' 

CATALOGUES.  &c. 

"  Lcucoiiium"  Lamps. — The  Steam  Electric  Limp  Co.,  47,  Vic- 
toria-street, Westminster,  S.W.,  have  issued  a  list  giving  particulars 
of  their  "  Nevaout"  metallic  lamps  for  use  on  10()  and  200  to  500 
volt  circuits.  The  watts  per  English  candle  of  these  lamps  are  stated 
to  be  1'25  to  14.  Our  readers  will  recall  the  fact  that  these  lamps 
are  made  up  in  tubular  units,  the  number  employed  depending  on  the 
voltage  of  the  circuit  A  description  of  the  main  features  of  these 
lamps  was  given  in  Tlie  Ekitridan  for  May  1.  Froiii  the  tamj 
source  we  have  to  acknowledge  receipt  of  two  attractive  show  cards 
of  Stearn  electric  lamps,  and  also  two  booklets  containing  a  number 
of  useful  hints  to  users  of  electric  lamps  in  general  and  Slearn  lamps 
in  particular. 

Boiler  Tube  Clfuning. — The  popularity  among  users  of  steam 
power  of  the  water-tube  or  fire-tube  boiler  lends  interest  to  the 
cleaning  apparatus  which  W.  H.  Willcox  &  Co.,  of  Southwark- 
street,  London,  S.E.,  are  putting  on  the  market.  This  is  known  as 
"  Ramoneur,  "  and  the  makers  claim  that  a  boiler  tube  can  be 
cleaned  thoroughly  in  two  seconds  by  the  application  of  this 
device.  Heated  air  is  forced  through  the  tube  under  pressure  by  a 
jet  of  dry  steam,  and  the  design  of  the  nozzle  is  such  that  a  swirling 
action  is  given  to  the  air  current  which  completely  removes  soot 
and  ashes  from  the  smoke  tubes  and  thoroughly  cleanses  the  water 
tubes.  A  boiler  of  7O-80  tubes  can  be  cleaned  by  the  use  of  this 
apparatus  in  four  minutes,  and  a  locomotive  boiler  of  210  lubes  in 
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11  minutes.  No  brushes  or  mechanical  swirhng  devices  are  used, 
so  that  the  operation,  as  far  as  the  worlcman  is  concerned,  is  com- 
paratively comfortable.  The  actual  cost  of  cleaning  89  tubes  is 
stated  as' being  ,-'„d.  The  "  Ramonenr  "  cleaner  is  made  in  several 
patterns,  one  for  fire-tube,  another  for  water-tube  boilers  and  a 
further  type,  which  is  suitable  for  both  classes  of  boilers. 

Sitnplfx  Spefialilics:— The  ever-increasing  list  of  Simplex  elec- 
trical accessories  bus  been  added  to  recently  by  useful  devices  in  the 
shape  of  the  brass  electric  kettle  and  the  improved  pattern  turn 
switch.  The  latter  is  illustrated 
herewith.  Its  principal  features 
are  its  good  appearance,  low  pro- 
jection and  quick  independent 
action.  The  switch  movement  is 
operated  by  a  milled  knob  pivoted 
in  the  centre  of  the  porcelain  base. 
The  actual  projection  of  the 
switch  is  1  i';,  in.  over  all.  The 
brass  kettle,  of  1|  pints  capacity. 


iSisrpLEx  ■'  Tl'En  Switch. 


"  SiiiPLiix.  ■'  Kettle. 


is  listed  at  alow  price.  This  amount  of  wafer  is  boiled  in  12 minutes 
by  an  enei-gy  consumption  of  450  watts.  A  guarantee  of  12  months 
is  given  with  Simplex  heating  apparatus,  this  covering  free  repair 
of  the  utensil  when  needed  for  faulty  material  or  bad  workmanship. 
We  illustrate  also  one  of  the  kettles. 

Electric  Cranes.  —The  publications  which  are  issued  fiom  time  to 
time  by  builders  of  large  cranes  always  make  interesting  reading. 
One  just  published  by  Vaughan  &  Son,  Manchester,  is  above  the 
usual  standard.  It  is  bound  in  a  most  attractive  cover,  and  the 
printer  and  block  maker  have  done  full  justice  to  the  illustrations. 
The  descriptive  matter  and  specifications  of  the  various  types  of 
cranes  dealt  with  go  towards  making  the  publication  a  compre- 
hensive record  of  electric  crane  design  and  construction.  Messrs. 
Vaughan  have  been  builders  of  cranes  for  the  past  20  years,  and 
their  experience  extends  to  almost  every  known  variety  up  to  the 
most  modern  patterns.  We  shall  be  dealing  more  fully  with  typical 
examples  of  these  products  in  a  later  issue. 

Ficl-(.,>iiicli  Coal  Cutkrn  The  monthly  card  issued  by  Mavor  & 
Coulson,  17,  King-street,  Mile  End,  Glasgow,  deals  with  data  re- 
cording three  years'  working  of  a  "  Pick-quick"  cutter.  A  diagram 
marked  off  in  red  shows  the  progress  made  with  this  machine  during 
the  time  stated.  The  distance  cut  in  three  years  is  72  lineal  miles 
and  the  amount  of  coal  H'J.OOO  tons.  The  same  firm  have  been  dis- 
tributing at  the  M.ining  Exhibition  aspecial  pamphlet  on  their  under- 
ground conveyors.  This  interesting  machine  is  described  in  "The 
Electrician  "  Indi  stki.u.  Supplement''  published  with  this  issue. 

Riminijion  liroa.  SjierinlitUs. — This  firm  send  us  three  publica- 
tions, which  deal  respectively  with  their  lubrication  devices,  power 
transmission  section  1  and  power  transmission  section  2.  The  two 
last-mentioned  give  complete  particulars  of  overhead  shafting,  pulley 
blocks,  hangers  and  swivels,  and,  fn  fact,  every  conceivable  <levicc 
and  accessory  required  in  the  mechanical  transmission  of  power. 
The  second  publication  is  conilned  almost  exclusively  to  belts  and 
belt  fasteners  and  other  devices  used  for  power  transmitting 
material  of  tiiis  character. 

BANKRUPTCIES,  LIQUIDATIONS,  &c. 

The  public  examination"  of,  •!.  T.  Murray,  ( iimterstonc-road,  W. 
Krnsington,  London,  took  place  last  week. 

l.iMbijilicH  1;:{.2I2.  aswlM  t:7:{.  .iinrt  fioin  bad  b(M.k  ilclits  £30.250. 
l>iiririg  the  last  five  years  dt-bun-  bad  bci'ii  cn^'a^nl  in  tin-  fnrmatinn  of 
the  Scutari  IraniwaV'*.  Ah'ui  Minor,  and  bad  proviflrd  rMtisidiTal)!*-  snrns 
in  lonni'clion  with  tlie  ciili'riiriic.  His  clfnrls  rc-'iillcd  in  Ibr  |>niniisi' 
of  nn  rlectriral  onnci'iiinn  from  ihi'  Snllan.  inxlcail  of  Ihe  ronccsNiims  for 
hnrne  trartion  ortf.Mit;dly  granlcd.  The  matter  i'j  in  proyrc^s.  Debtor 
ba<l  iilxo  bcrn  <'n|{a)j<'d  in  the  ftirniation  iif  Ibf  i<lai'k|ioiil  tlara^i'  and 
(Ipiicral  ICIertriral  KiiKine<'rinK  (^'o.  The  lirMl  meeting  of  criMblor'"  HtamU 
ndjoiirned  to  enable  flebtor  to  make  arran^enientH  witli  a  view  to  din- 
('bar)(in^  bis  biibibtier>.     The  examination  ww  puHtpuni'd  until  Oct.  211. 

Alfred  W.  IJennott,  electrical  engineor,  I'arJt  Cross-Blreet,  LoedH, 
WI19  cxniiiincd  on  Tuesday. 

Detieieney  ELiaS.  Debtoi  bad  iieec|iled  bill-i  am.anil  ing  t  i  t'l.ODO, 
mill  nil  action  by  the  lioliler  to  reonver  £24n  coin|»'llei|  biiii  In  lib'  liii< 
lietit.iiiii.     Kvainiiialion  ailjonnieil  for  n  rovi^td  Htaleinerit  of  jillaiin. 

Tlio  FHtntOH  of  .1.  Allan  Wilson,  electrical  enf;ineor,  Kihnaino:<V, 
wcro  HoqneMtrated  on  July  17.  Mooting  to  eleot  tniHlco  and  coin- 
luidBionorH  on  .Inly  III  at  tlio  (Icorije  Hotel,  Kilinnrnock- 


The  trustee  (Mr.  E.  B.  Eawlinson,  Halifax  Commercial  Bank- 
chambers,  Tyrrell  street,  Bradford)  in  the  bankruptcyof  Albert  John 
Harris,  electrical  engineer,  ISorough  Mills,  Bower-street,  Bradford, 
has  been  released. 

A  second  and  final  dividend  (3id.)  is  pay.ible  Aug.  ")  at  191,  Cor- 
poration-street, Birmingham,  in  the  bankruptcy  of  W.  S.  &  Grace 
E.  Wright  (executors  of  J.  Wright,  deceased),  and  H.  T.  Wright 
(trading  as  Wright's  Heater  Condenser  Co),  10,  Great  George- 
street,  Loudon,  S.W. 

Claims  against  the  f.ancashire  Electric  Supply  Cj  (Ltd.)  by 
Aug.  7  to  Mr.  John  Collier,  4,  Chapel  Walks,  Manchester. 

Claims  against  the  Cornwall  Electric  Power  Synd.  (Ltd.)  are  to 
be  sent  to  the  liquidator,  Mr.  J.  A.  Stoneham,  89  and  93,  Cheap- 
side,  London,  EC,  by  Aug.  31. 

The  Electromobile  Co.  (Ltd.)  now  holds  all  the  shares  of  the 
Electromobile  Hiring  Co  (Ltd.),  and  it  has  been  decided  to  amal- 
gamate the  two  companies.  The  latter  company  is  being  wound 
up.  \yith  Mr.  Geo.  Cockerton,  7,  Hertford  street,  Maytair,  London, 
W.,  as  liquidator. 

Au  order  for  the  winding-up  of  Illuminated  Signs  (Ltd.),  120.\, 
Manor-street,  Clapham,  London,  S.W  ,  was  made  at  Waudsworih 
County  Court  on  July  18. 

A  meeting  to  receive  an  account  of  the  winding  up  of  F.  W. 
Dickinson  (Ltd.)  will  be  held  at  19,  Bond  street,  Leeds,  on  Aug.  28. 

A  meeting  will  be  held  at  1,  Oxford-court,  Cannon-street,  London, 
E.C.,  on  Aug.  21  to  receive  an  account  of  the  winding  up  of  the 
South  Western  Electrical  Co.  (Ltd.) 

A  meeting  will  be  held  at  1216,  Southwark-street,  London,  S.E  , 
on  Aug.  17  to  receive  an  account  of  the  winding-up  of  Conduits  & 
Fittings  (Ltd.). 

The  Allan  Electrical  Synd.  (Ltd.)  is  being  wound  up  voluntarily. 
Mr.  H.  G.  Ash,  52,  Coleman-street,  London,  E.C.,  is  liquidator. 

-A  meeting  to  receive  an  account  of  the  winding-up  of  Bishop's 
Cluster  Co.  (Ltd.)  will  be  held  at  14,  tiolden-lane,  London,  EC,  on 
Aug.  24. 

Deed  of  Assignment. — A  deed  of  assignment  was  executed  on 
.April  14  last,  by  iChas.  W.  Zobel,  electrical  engineer,  &c.,  15:!, 
Euston-road,  London,  N.W^.  Claims  by  Aug.  5  to  Mr.  S.  11  Wood. 
!'■'>,  ]3asinghall-street,  London,  E.C. 


COMPANIES'  MEETINGS  AND  REPORTS. 

Telegraph  Construction  &  Maintenance  Co  (Ltd.) 

A    half  ye.irly   general   me^^'tiiig   na;    held    on    Tuesday.      Sir    J.VMKS 
l'i:xiiER.  iiart..  presided. 

Tbe  SECR1-:TARV  (Mr.  V.  W.  Clarke)  read  tb',<  formal  notice  eouvcn- 
in>;  the  meeting. 

Tbe  C'H.MK.M.AN  said:  (Jentlcnien.  our  t'bairman  is  unfortnnntcly 
l)re\eMte(l  liy  ilhie.^s  from  l)eing  here  to  address  you  to-day.  \\c  hope. 
Iiowevei-.  that  bi<  illness  is  not  very  serious,  but.  of  course.  \vc  naturally 
feel  an.xious  .about  tlic  bealtb  <if  one  \\\\u  bas  for  so  in;uiy  years  been  the 
guidiu};  spirit  of  this  Company.  Von  v.ill  remember  that  .Mr.  Shuter 
bas  piaetie.dly  held  tbe  reins  ever  sinee  the  formation  of  the  Company 
44  years  ago.  I  think  we  all  appreciate  his  long  sorvieos.  and  feel  th.1t 
it  bas  been  greatly  due  to  bis  wise  ]ioliey  in  tbe  past  that  tbe  Company 
stands  linaneially  where  it  does  to-day.  and  that  it  bas  been  able  to  pay 
tlividends  vi  ].'>  ]ter  cent,  or  more  without  interrupti<in  for  tbe  la.^t  .18 
years,  showing  a  steady  lU'osjierity  wbieb  is  not  surpassed  by  many  eom- 
piuies  in  tbe  City  of  London.  I  .iiii  sure  that  we  .ill  regret  bis  absrMiee 
and  hope  soon  to  see  liini  r.'stored  lo  bealtb  and  amonvrs'  lis  again.  \\*itb 
regard  to  till  last  six  inoiitli's  work.  I  liave  not  anything  very  important 
to  report.  Calile  work  generally  has  not  lieen  as  netive  as  it  was  last 
year,  but  of  v.lial  tliere  lias  been  doing  I  tbiiik  we  have  b^ul  our  fair 
sliare.  You  will  have  seen  in  the  niwspapeis  lately  a  great  deiil  almiil 
il. linage  to  cables  by  trawlers  oil  the  Knglish  ,ind  Irish  eoii.st.  Tills 
lias  beeoine  a  very  serious  ipiestion.  and  lui.s  cost  the  cable  eontpanirs  n 
great  deal  of  money  for  repairs  and  renewals.  Tbe  newest  eabUvs  a]>penr 
to  be  not  so  often  interrupted  as  those  that  Iij»\  e  been  laid  for  soinr  years. 
so  it  is  prol)al>le  tli.'it  the  tra\\lers  do  not  do  tlie  inisf4iief  at  onee,  but 
wear  tbe  i  able  out  by  eiaitiiinally  ilragifiiii.'  tile  trawls  over  ibem.  'Ibis 
bas  kept  tbe  cable  steamers  very  luisy.  Jiiid  we  have  been  otTiM'cd  nioro 
repairing  worji  of  ibis  sort  dining  tlie  last  yi'ir  than  we  have  Ikmmi  able 
to  undertake.  We  are.  howi'Ver,  making  arrangements  to  build  another 
ship  specially  suited  to  the  work.  Our  Kleamer  "  Cambria  "  bas  ImmMI 
fully  occupied,  and  lii\«  estnblislied  a  very  good  n-i'ord  both  for  edicienev 
and  economy.  .Mt  bough  she  is  not  iiie  of  the  largest  ships,  she  is  as  well 
able  to  do  work  ill  mid  oiean.  and  in  the  greatest  depths,  .is  in  shallow 
water.  She  bis.  for  in  tame,  repaired  cables  this  year  in  a  diptli  of 
2.7IMI  falhonis  in  the  Hay  of  Hiscay  dining;  the  winter  months.  The  ship 
we  are  now  about  to  build  will  Im'  sinaller  than  the  "  Cniiibria."  and  wo 
liope  she  will  prove  even  luirder  to  eoiiipctc  with  for  i  able  wi>:'k  in  mode- 
lit  ■  doplhs.  She  will  lie  a  weatherly  bo.it.  able  lo  go  luiywberp.  hiiiI 
keep  at  sen  in  all  seasons  of  tbe  year.  I'xlremoly  ecoiuimi  al  to  work, 
whilst  being  ellicient  in  every  detail.  Hut  it  is.  of  coiirHC.  no  use  having 
tbe  Ix'st  of  ships  unless  you.  also,  have  able  men  lo  n»e  them,     l-'orlu- 
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niit«'ly,  «iur  stall  lias  liad  t;rrat  exjiorienee  ill  cable  work,  and  their  aeeii- 
raey  and  qiiickiu'ss  in  inakiiii;  these  rejiairs  has  often  saved  a  j^reat  deal 
of  ex|>t^nse.  For  instance,  the  last  work  that  the  *'  C'ainhria  "  lias  heen 
i>mi>love<i  upon,  anil  from  whiih  she  has  just  returned,  was  a  break  in 
one  of  the  .Mtantic  cables,  about  oil  miles  from  the  coast  of  Ireland.  At 
this  point  the  caMi's  are  very  numcrtius.  and  lie  cUtse  tr)i^ethcr.  the  one 
that  had  to  1h'  repaired  beini,'  less  than  half  a  mile  from  another  which 
runs  parallel  to  it.  and  although  many  drcdfjcs  hail  to  be  made  in  depth 
varyini;  from  200  to  430  fathoms  in  close  proximity  to  the  other  cable, 
no  mistake  was  made,  but  the  right  cable  was  lifted  and  repaired  with- 
out any  other  l>eing  touched.  I  think  we  may  conirratulate  ourselves 
on  this  (hear.  hear),  and  as  long  as  we  see  our  |)eo[)le  doing  .such  good 
and  careful  work,  I  feel  sm'c  that  we  shall  not  be  wrong  in  providing  the 
best  possible  sliip^  for  the  work.  I  have  no  resolution  to  submit  to  you 
as  no  report  and  accounts  are  presented  at  our  half-yearly  meeting,  but 
in  accordance  with  our  usual  custom.  J  have  to  amiounce  that  the  wiir- 
rants  for  the  interim  dividend  of  o  per  cent.  v.  ill  be  posted  to-day.  That 
conclude*  the  business  of  the  meeting. 

Mr.  H.  CROFT  :  Mr.  Chairman,  I  am  sure  that  the  sliareholder.^ 
will  all  sympathise  with  you  and  with  your  colleagues,  as  also  with 
till-  family  of  our  Chairman,  in  the  absence  of  Mr.  Sluitcr  from  our 
meeting  to-day,  owing,  as  you  have  tolil  us,  to  tha  gentleman's 
illness.  I  am  sur<'  we  all  hope  that  he  will  shortly  be  restored  to 
health.  (Hear,  hear.)  We  all  quite  endorse  what  you  have  stat.'d 
in  regartl  to  the  great  debt  the  shareholder's  of  this  Company  are 
under,  and  the  great  obligations  they  owe  to  Mr.  .Shuter  for  the  able 
way  in  which  he.  in  conjunction  with  all  his  colleagues,  has  con- 
ducted ths  business  of  this  Company  these  mmy  year.?.  There  is 
one  matter  to  which  you  have  not  alluded  in  your  statement.  It 
is  this.  Just  previous  to  the  last  half-yearly  meeting,  there  was  the 
announcement  in  the  paper  of  the  sentence  upon  the  murderers  of 
one  of  our  staff.  I  think  it  occurred  at  the  end  of  February.  Since 
the  last  half-yearly  meeting,  an  application  was  made  to  the  Privy 
Council  for  special  leave  to  appeal  from  that  conviction  and 
sentence.  This  appeal  was  rejected,  and  the  decision  wil  be  ap- 
proved by  everyone  who  read  the  statement  in  connection  with  the 
facts  relating  to  the  murder  of  Mr.  London  by  the  natives.  I  am  sure 
that  we  are  all  pleased  to  hear  that  you  are  contemplating  building 
another  steamer,  and  the  more  our  fleet  is  increased  in  that  way,  in 
view  of  the  able  seamen  we  have  and  the  able  staff  we  possess,  the 
better  for  us  all.  1  hope  the  Company  will  go  on  progressing  in  the 
way  that  it  has  done.  I  am  sure  we  are  all  obliged  to  you  for  the 
statement  with  which  you  have  favoured  us  this  morning. 

The   proceedings   then   terminated. 


United  River  Plate  Telephone  Co.  (Ltd.) 

The   22nd   ordinary   general   meeting   took   place   on   Tuesday.    Mr. 
Frederick  (Ireex  presiding. 

The  SECRET.iRV  (Mr.  David  Smith)  read  the  iiotiee  convening  the 
meeting  and  the  auditors'  report. 

The  CH.AIR.M.^N  explained  that  Sir  Irving  Courtenay  was  unable  to 
take  the  chair  that  day  owing  to  being  temporarily  indisposed.  He  was 
much  better,  however,  and  hoped  to  be  about  again  shortly.  He  has  asked 
me  to  make  to  you  the  following  statement.  The  result  of  the  year's  work- 
ing is  very  satisfactory.  During  the  year  the  company's  business  has 
continued  to  increase  and  extend  Tlieexte  sioa  of  our  underground  plant 
has  been  energetically  pushed  forward,  and  the  benefit  of  the  removal  of 
our  overhe  id  circuits  is  becoming  more  and  more  appreciable.  Our  subn  ay 
system  has  increased  by  80  scptares,  and  we  have  comjileted  the  imder- 
ground  connection  to  our  Belgrano  exchange  in  one  of  the  most  impor- 
tant suburbs.  The  Libertad  oxchiinge,  with  about  2,000  subscribers, 
has  been  converted,  all  the  subscribers  to  this  important  exchange  now 
working  on  the  common  battery  system,  which  is  giving  excellent  results. 
The  new  common  battery  exchanges  in  .Juncal  and  Mitre  have  also  been 
installe:l.  and  the  work  of  transferring  the  sul)scribers'  lines  is  in  hand. 
The  Avenida  district  overhea  1  distribution  is  being  prepared  for  the 
change-over  to  common  battery  O.n*  ojieratii^ns,  besides  embracing 
the  capita!,  are  spreading  widely  over  the  province  of  Buenos  Aires  and 
into  that  of  Santa  I'V.  both  of  which  provinces  afford  an  immense  field  of 
operations  for  the  telephone  busines.s.  The  I'.osario  trunk  line,  uniting 
t  c  two  largest  cities  and  liidiing  up  the  two  jirincipa!  jirovinces  in  the 
Republii',  has  been  completed  and  opened  for  public  use,  the  traflic  being 
already  satisfactory.  In  Cordoba,  too.  our  underground  system  is  work- 
ing well,  and  new  lines  are  being  constantly  added.  In  Hahia  Ulanca. 
the  city  which  is  making  the  most  r.ipid  progress  of  any  in  the  province 
of  Buenos  .-\ires,  we  have  obt.iined,  after  several  years'  effort,  a  satis- 
factory concession  to  put  our  plant  underground.  While  no  new  pro- 
vincial exchanges  have  been  opened  during  the  year  with  direct  coiniei'- 
tion  to  Buenos  .-Vires,  preparations  have  been  actively  carried  out  for 
the  opening  up  at  an  early  ilate  .several  important  districis,  including  the 
ini])ortant  towns  of  (Jeneral  Paz  (Kanchos).  General  Belgrano.  and  Lnbos. 
The  firs'-namcd  has  been  joined  up  since  our  financial  year  closed.  We 
have  obtained  concessions  for  Marcos  Pa/,  and  Las  Heras  and  Dolores. 
one  of  the  principal  towns.  In  acc<jrdance  with  a  law  recently  sanctioned 
by  Congress,  all  telephone  companies  joining  the  capital  to  a  province 
or  joining  two  provinces  together  will  in  the  future  come  .solely  under  the 
control  of  the  National  (iovernment,  and  the  old  controversy  about  terri- 
torial jurisdiction  has  been  satisfactorily  settled,  so  far,  at  least,  as  our 
business  is  concerned.  All  trunk  lines  joining  any  partido  of  the  ]jro- 
vinees  of  Buenos  .\ires  or  Santa  Fc  are  now  under  the  jiuistliction  of  the 
National  (iovernment,  to  which  application  must  be  made  in  respect  of 
any_future  extensions  desired.     The  law  referred  to  required  that  all 


networks  ami  lines  erected  pre\ious  to  its  promulgation  should  be  for- 
mally legalised  and  authorised  by  the  Natioiud  (lOvernment,  and  one  of 
the  most  important  matters,  therefore,  which  have  engaged  our  atten- 
tion during  the  year  has  been  the  limd  settlement  and  regularising  of  our 
position  with  the  .\aliiinal  ( Jovcrnmi'nI.  This  has  now  been  done.  .Sir 
,lohu  (lavcy  ha-i  visited  .\rgentiua.  He  made  an  examination  of  the 
business  and  affairs  of  the  company,  and  it  will  be  a  satisfaction  to  th(! 
■  harcholdcrs  to  know  I  hat  not  oidy  was  hi,  visit  of  great  assistance  to  the 
local  board  and  executive  in  the  itiver  Plate,  but  his  re|)ort  on  what  he 
saw  and  the  impressions  he  formed  were  entirely  favou  able. 

Turning  to  the  accounts,  the  share  capital  is  the  same  as  last  ye.i". 
The  new  issue  of  ordinary  shares  recently  made  was  fully  taken  up  but 
does  not  conte  into  the  preesent  year's  accounts.  The  old  ">  per  cent, 
debenture  stock  has  been  replaced  by  the  new  4\  per  cent,  stock.  Sundry 
creditors  are  considerably  less  than  last  year.  The  reserve  fimds 
stand  iM  before.  On  the  assets  side  we  have  spent  £(12.032  in 
capital  expenditure  during  the  year,  in  addition  to  £4.").:}!Mi  in  suf)sti- 
tnting  mider^rouiul  for  ove  head  lines  and  in  connection  v.iih  the  instal- 
lation of  the  common  battery  .system.  We  have  put  the  expenditure 
to  a  special  rcplac.>ment  account,  and  as  the  work  proceeds  we  sliall  make 
further  .additions  to  thii  account,  and,  at  the  .same  time,  write  it  off 
gradually  against  revenue.  The  appropriation  account  shows  we  have 
already  writtcit  otV  £2o.(ll)(>  of  this  sum,  so  that  the  actual  amount  is  now 
only  £20..'5!ir>.  Ifls.  7d.  Real  c-state  has  been  ini'rcased  by  £7.57'.t.  Secu- 
rities are  down  by  £l.')..S4(i.  as  we  harl  to  realise  certain  of  our  investments 
before  the  issue  of  our  new  delientures  to  meet  current  engagements. 
Stock  of  materials  is  down  £12,.ifl0,  as  part  of  the  common  battery  plant 
in  .stores  at  the  previous  balance  has  now  gone  into  the  business.  The 
profit  and  loss  account  shows  an  increase  in  receipts  in  the  River  Plate 
of  nearly  £35.000.  while  maintenance  charges  and  general  expenses  are 
about  £12,000  more  than  for  the  previous  year.  The  increase  in  the  net 
p  ofit  for  the  year  is  £IS.7-f6.  The.se  results  speak  for. themselves.  The 
directors  recommend  a  final  dividend  of  5  per  cent,  on  the  ordinary  shares, 
making  8  per  cent,  for  the  year  tax  free.  I  now  move  the  adoption  of  the 
report  and  accounts. 

Sir  JOHN  GAVEY,  C.B.,  seconded  the  motion  and  said  :  I  was 
thoroughly  satisfied  with  the  residt  of  my  impiiries  on  your  behalf  into 
the  business  of  the  company  during  my  recent  visit  to  the  Argentine 
Republic.  I  spent  a  period  of  five  weeks  out  there  in  very  carefully 
investigating  into  all  the  matters  connected  with  the  plant,  and  I  also 
made  a  number  of  other  investigations  into  the  methods  of  management 
and  the  methods  of  the  working  of  the  Imsiness  of  the  company,  going 
generally  into  all  the  details  of  the  telephone  system  belonging  to  this 
company,  and  I  am  glad  to  say  that  I  came  to  the  conclusion  that  we 
possess  in  the  Argentine  Republic  a  most  v.aluable  property.  You  have 
a  system  which,  w  hen  the  replacement  of  the  plant  which  is  now  in  active 
progress  is  completed,  will  be  quite  eipial  to  that  of  any  other  civilised 
country  in  the  world,  and  one  which  will  defy  competition. 

Col.  TOTTENHAM  asked  what  the  total  cost  of  the  replacement  of 
plant  and  apparatus  was  likely  to  be. 

The  CH.\IRMAN  said  he  coulil  not  answer  at  the  moment,  but  they 
hoped  that  the  work  would  be  completed  witliin  a  c(iin]iarativt  ly  short 
time,  and  the  directors  antici)>ated  that  when  that  was  the  case  they 
would  be  able  to  effect  a  considerable  saving  in  the  cost  of  maintenance. 

The  resolution  was  then  carried  unanimously. 

The  retiring  directors  (Sii'  Irving  Coiutenay  and  .\lr'.  .-V.  Le  Rossignol) 
and  the  retiring  auditors  were  re-elected. 

The  CH.\IRM.\N  then  moved  a  hearty  vote  of  thanks  to  the  local 
board  and  the  manager  and  staff'  of  the  company  in  .\rgentina,  and  also 
to  the  staff  in  London. 

Mr.  W.  TIRRELL  (a  shareholder)  seconded  and  warudy  supported 
the  resolution,  which  was  carried  unanimously. 

A  cordial  vote  of  thanks  to  the  chairman  and  directors  brought  the 
proceedings  to  a  close. 


Electric  Construction  Co.  (Ltd.) 

The  fifteenth  annual  general  nicetmg'  was  held  on  Monday  under 
the  presidency  of  Mr.  W.ii.tek  S.  B.  McL.vkkn. 

The  SECRETARY  (Mr.  David  Willock)  having  read  the  notice 
calling  the  meeting  and  the  .auditors'  certificate. 

The  CIIAIR.M.VN  said  :  As  I  told  you  a  year  .ago,  wo  looked 
forward  to  an  improvement,  and  we  are  now"  not  only  able  to  pay 
last  year's  iireference  dividend,  but  wo  have  every  reason,  to  expect 
that  within  six  months  we  shall  (lay  the  dividend  for  this  year  also. 
Indeed,  it  would  have  been  (piitc  possilile  to  make  the  present 
accounts  show  the  full  dividend  for  the  two  years  ;  but  we  prefer 
to  adhere  to  the  most  rigid  sy.^tcm  of  account  keeping,  to  write 
oft'  everything  necessary  for  depreciation,  to  debit  each  year 
with  every  pos.sible  charge,  and  to  build  up  the  internal  resources 
of  the  Com|)any,  rather  than  to  produce  an  attractive  balance  sheet. 
Despite  severe  depression  and  competition  the  great  excellence  and 
high  (juality  of  the  Company's  manufactures  have  met  with  their 
reward,  and  the  works  have  been  kept  fairly  well  employed.  Strict 
care  and  economy  have  been  exerciscil,  with  the  satisfactory  lesull  that 
the  gross  i>rofit  on  manufacturing  and  eontr.acting  shows  an  increase  of 
£9,775.  Is.  8il.  upon  that  of  the  previous  year.  Ibis  would  have  been 
greater  by  approximately  £1,500,  wliich  represents  abnormal  ex|ieri- 
mentalcxpenditure.audwhichtheBoarddecided  to  write  off  in  pursuance 
of  their  former  policy.  As  intimated  at  the  last  annu.al  general  meet- 
ing, the  Board  resolved  to  adopt  other  branches  of  engincerin',r,  and 
the  accounts  have  already  benefited  by  this  departure,  a  considerable 
amount  of  general  engineering  having  been  obtained.      Tho  equip- 
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ment  of  large  tools  which  the  Comi'any  possesses  enables  it  to  handle 
work  of  an}'  magnitude,  and  during  the  jear  the  plant  has  been 
almost  constantly  employed.  Increased  cost  under  the  head  of  fuel 
is  not  less  than  about  £500.  As  formerly,  all  expenditure  on  new  lines  of 
machines  has  been  written  off  and  the  whole  of  the  factory  equipment 
has  been  maintained  in  the  most  thorough  manner  out  of  re\enue.  In 
the  opinion  of  the  management  the  Company  is  better  eijuip|)ed  at  the 
present  time  for  the  expeditious  handling  of  work  than  e\er  it  has  been. 

Turning  to  the  debit  side  of  the  profit  and  loss  account,  you  will  have 
noted  an  increase  in  general  charges  of  £1,185.  7s.  6d.  The  principal 
changes  are  increases  in  salaries  of  about  £400,  in  workmen's  compen- 
sation £200,  and  in  branch  offices  anil  agencies  £500.  Prior  to  the 
AVorkmen's  Compensation  Act,  1906,  the  Company  undertook  theri.sk 
itself,  but  in  consequence  of  the  scope  of  the  act  having  been  e.t- 
tended  it  was  considered  advisable  to  insure  the  risk,  and  the  premium 
is  £200  greater  than  the  annual  sum  formerly  put  aside  by  the  Com- 
panj-.  It  will  interest  you  to  know  that  since  the  passing  of  the  new 
act  the  number  of  claims  upon  the  Company  has  almost  trebled.  None 
of  the  claims  I  am  glad  to  say  have  been  of  a  serious  nature.  In 
consequence  of  the  strenuous  competition  which  prevails,  the  sales 
department  has  continued  to  receive  the  close  attention  of  the  Board, 
,and  fresh  arrangements  have  been  made  for  opening  up  new  connec- 
tions both  at  home  and  abroad.  (Hear,  hear.)  The  Board  is  satisfied 
of  the  wisdom  of  such  a  step,  although  it  means  increased  expenditure. 

The  result  of  the  year's  working  is  a  net  profit  of  £5,932.  6s.  9d. 
compared  with  a  loss  of  £1,442.  2s.  lOd.  for  1907,  and  to  this  profit  must, 
of  course,  be  added  the  £10,250  which  goes  to  the  payment  of  debenture 
interest,  and  the  profit,  therefore,  has  really  been  about  £16,000. 
This  result,  while  showing  an  improvement  on  either  of  the  previous 
three  years,  is  still  unsatisfactory,  and  quite  incommensurate  with  the 
energy  and  skill  displayed  by  the  members  of  the  staff  in  their 
various  vocations.  The  industry,  however,  is  still  suffering  from  over- 
production, and  the  keenest  com|ietition  prevails.  Various  remedies 
for  im|)roving  the  position  of  the  industry  have  been  discussed  in  the 
Press  and,  as  I  stated  last  year,  we  shall  welcome  any  fair  scheme  of 
co-operation,  but  so  long  as  the  power  of  absorption  is  so  much  less 
than  the  means  of  production  jou  will  recognise  that  the  problem  is  a 
diflicult  one.  We,  however,  begm  the  new  financial  year  under  more 
favourable  conditions  than  formerly,  anil  the  Directors  are  sanguine 
that  by  the  end  of  December  they  will  be  in  a  |)Osition  to  declare  a 
ilivitlenil  on  the  preference  shares  for  the  past  year,  and  thus  get  rid 
of  that  liability  Our  financial  position,  is  ]jerfectly  satisfactory. 
We  have  £16,700  in  hand.  We  have  no  Boating  liabilities  apart  from 
trade  accounts,  and  these  are  less  than  one-half  the  amount  due  by 
sundry  debtors,  besides  our  having  a  vcr/  substantial  sum  in  stock- 
in  trade  and  work  in  progress  — viz ,  £74,000,  as  compare<l  with 
£52,00D  at  this  time  last  ye;ir.  No  profit  has  been  credited  on  this 
work,  though  nmch  of  it  h.is  really  been  earned,  and  it  will  all  come 
into  next  year's  accounts. 

Before  sitting  down  I  should  like  to  refer  to  the  satisfactory  relations 
wliich  continue  to  exist  between  the  Board  and  all  grades  of  the  staff  and 
workmen.  I  sympathise  with  the  ordinary  shareholdin's  in  the  aljsence 
of  a  dividend,  but  I  feel  it  incumljent  on  me  to  put  on  record  that  the 
stall  and  men  have  also  suffered  by  the  depression  which  has  prevailed 
for  so  long.  Promotion  in  most  cases  has  not  been  possible  for  some 
years,  but  notwithstanding,  we  have  contirmed  to  receive  the  same 
willijig  service,  and  in  the  interests  of  l)Oth  the  shareholders  and  the 
staff,  1  fervently  hope  that  some  improvement  will  soon  be  apparent  in 
the  industry.  The  Board,  being  anxious  to  see  the  Territorial  Army 
scheme  a  success,  offered  to  recoup  to  the  men  who  jiut  in  full  compul- 
sory drills  the  difference  between  their  wages  and  the  grant  allowed 
by  tiovernmeiit.  33  men  ha\e  joined  the  force — we  hope  the  nmnber 
will  be  increased — and  the  annual  donation  by  the  Company  will  not 
exceed  £12.     1  now  move  the  adoption  of  the  report  aiui  accounts. 

Mr.  1'.  K.  BEACHCTiOFT  seconded,  the  motion  which  was  carried 
unanimousl\'. 

The  retiring  directors  (.Sir  .Fames  Pender,  Barf.,  and  Sir  Irving 
Courtenay)  and  the  retiring  auditors  were  then  re  elected,  and  the 
proceed  i  ngs  term  i  nated . 


National  Telephone  Co.  (Ltd.) 

The  forty  .second  ordinaiy  general  meeting  of  the  company  was  hchi 
yeslciday,  Mr.  Okof(i;k  Kranki.in  pr<  billing. 

The  Sk(  ^iilCTAHV  (Mr.  Albert  Anns)  having  read  llie  noi-ico  c.dling 
the  meeting  and  the  auditors'  re|>ort, 

The  I'KKSIDENTsaiil  tlicre|iortan(i  accouiiU  were  prceenteil  in  the 
u.Mual  form,  and,  s|>oaking  generally,  he  thought  he  might  say  that  the 
board  regariled  (hem  as  eminently  satisfactory.  The  income  necrncd 
ill  rcMpect  of  the  business  of  the  half  year  enileil  .luiie  30  was 
£l,45i!,825,  compared  with  £1.315.033  for  tlie  coricsponiling  period  of 
1907,  an  increase  of  £137,737  i)uit.e  a  record  increase  of  revenue  in 
any  half-year  the  company  had  had.  The  I'ost  Olliee  royalties  for 
the  half-year  were  £139,546,  compared  with  £125,298,  leaving  a 
net  income  of  £1,313,279,  compared  with  £1,189,739,  so  that 
they  had  a  net  income,  after  ileducting  the  Post  Ollico  royalties,  l.irgor 
by  £123,539  than  Ihcy  had  in  the  corresponding  half  of  last  year.  The 
iricitiiie  arose  from  463,869  stations,  an  increase  of  16,761  over  the 
niiinliur  in  the  saim^  period  of  the  previiuis  year.  As  to  the  ills- 
piisitjoii  of  their  ri'veiiiie,  working  expoiisc."  hail  increased  from 
£749,760  l«  £852,638,  an  advance  of  £82.878.  This  wa.s  not  ilue 
rnoroly  to  the  iifirmal  growth  <if  the  hiisiiKvss,  but  lo  one  or  two 
■pocial  items  of  expenditure,  iiiaintonaiicii  and  roiiownl  of  linos  nml 
iiistruinonts  alone  absorbing  £27,629  more  than  liwt  yonr.  He 
only   niuntiunod    tliis    to    tndlcntu   to   tlio    shareholders    the   dotor- 


mina:ion  of  the  board  to  keep  up  the  eonipan>'s  plant  in  an 
efficient  condition,  and  when  they  remembered  that  the  pur- 
chase price  to  be  |)aid  to  them  in  1911  was  upon  the  basis  of  plant 
value,  the  importance  of  that  policy  would,  he  hoped,  commend  itself 
to  the  shareholders.  Rents,  rates,  tuxes  and  insurances  were  up  by 
£8,068,  mainly  i  n  lespcct  of  items  over  which  the  board  h;ul  no  con- 
trol, while  administration  and  management  charges  showed  an  inciease 
of  £38,178 — which  he  thought  they  might  take  to  be  a  reflection 
of  the  growth  of  the  business.  The  net  result  for  the  half-vear  was 
£480,641,  compared  with  £439,979,  being  an  advance  of  £40.66"l,  which 
was  increased  to  £41,257  by  the  balance  of  £596  brought  forHard. 
To  be  able  to  pay  the  full  dividend  of  6  per  cent,  per  annum  en  the 
new  stock  as  well, as  upon  the  old  deferred  stock,  especially  when  they 
had  on  .Tune  30  last  nearly  half  a  million  of  the  new  capital  unptoduc- 
tive,  was  matter  for  gratification  to  the  board,  and  not  less  so  was  the 
fact  of  their  having  increased  the  transfer  to  reserve  funti  .account  from 
£130,000  to  £140,000.  This  reserve  fund  account  now  amounted  to 
£2,664,960.  and  consisted  of  sums  reserved  from  profits  from  time  to 
time,  its  main  purpose  being  to  cover  any  possibie  shrinkage  in  the 
company's  capital  on  the  transfer  of  the  undertaking  to  the  Post- 
master-General in  1911,  liaaring  in  mind,  on  the  one  hand,  that  their 
capital  account  consisted  of  their  expenditure  upon  phmt  and  upon 
the  acquisition  of  various  undertakings  from  time  to  time,  while, 
on  the  other  hand,  that  the  company  were  to  be  paid,  as  they  were 
told  by  the  purchase  agreement,  on  the  basis  of  the  then  value  of  the 
plant,  less  depreciation.  Some  shareholders  might  think — indeed,  he 
knew  that  some  of  them  did  think — that  in  making  these  large  transfers 
and  in  building  up  this  large  reserve  fund,  the  board  were  making  ex- 
cess provision.  That  might  be  so,  but,  hovever  large  their  resfrve 
fund  might  be,  it  could  make  no  ditfercnce  at  all  to  the  basis  upon  which 
the  transfer  of  the  business  was  to  be  effected,  while  an  insufficient  re- 
serve fund  might  imperil  the  shareholders'  capital,  which  it  was  the 
main  object  of  the  board  to  secure.  If  through  caution  too  much 
was  reserved,  the  excess  re  mained  the  property  of  the  shareholileis, 
but  if  too  little  were  reserved  the  then  shareholders  might  reason- 
ably complain  of  lack  of  provision.  The  dnectors,  acting  upon 
the  best  available  expiTt  advice,  made  these  half-yearly  trans- 
fers to  the  reserve  fund  in  order  to  build  up  an  account  against 
which  might  be  debited  any  depreciation  in  the  company's  capital 
when  the  time  for  transfer  arrived.  He  had  noticed  dining  the  last 
few  days  that  there  were  certain  authorities  learned  in  finance 
who  attempted  to  predict  the  price  at  which  the  deferred  stock 
might  be  jiaid  off  after  the  transfer.  He  could  only  say  that 
the  board  ha<l  no  responsibility  and  saw  no  safe  grounil  for  such 
predictions.  The  purcliase  agreement  provided  that  the  company  s 
assets  were  to  be  bought  on  a  liasis  which  could  not  be  determined 
except  as  either  the  result  of  agreement  orarbitration.  At  the  moment 
theie  had  liecn  no  .agreement,  and,  so  far  as  he  knew,  the  result  might 
and  probal)ly  would  have  to  l;ie  tietei'mined  by  arbitration.  'I'hc  hist 
column  of  tiie  abstract  of  the  accounts  was  a  very  interesting  one, 
because  it  showed  the  reiiUds  which  had  been  carried  forward 
for  unexpired  terms,  and  a  glance  at  the  column  showed  the  re- 
markable development  in  the  business.  The  amount  of  the  reutiils 
carried  forward  had  risen  from  £1,210,117  to  £1,314,591,  an  in- 
crease of  £104,474  in  the  halt-ye;\r.  That  was  not  profit  for  this 
particular  half  year,  but  it  consisted  of  income  v\  Inch  had  been  re- 
ceived  and  debited,  and  which  would  come  in  in  the  current  half-year 
or  in  the  half-year  foUowintr.  The  capital  account  showed  that  the 
amount  expended  was  £14,042,959,  which  represented  the  amount 
spent  on  the  ^63.869  stations,  and  adding  the  amount  spent  on  land 
and  buildings,  £685,309,  there  was  a  total  of  £14.728,269.  Of  this 
sum  the  shareholders  and  debenture  holders  had  provided  £11,221.593, 
leavinganexcessof capital  expenditureof  £3,506,676.  It  might  be  asked 
how  tliis  money  had  been  provided,  and  a  reference  to  the  balance-sheet 
showed  that  the  first  item  on  the  a.ssetssulewas£3,506,67o,  and  that  (he 
stock  of  materials  was  £365,928,  the  latter  item  show  ing  the  gratifying 
reduction  of  about  £30,000,  compared  with  the  figures  in  the  previous 
year.  There  were  other  assets  making  a  total  of  £5,157,456,  which 
liad  been  |irovided  by  rentals  in  advance  £1.187,629,  by  creilit 
balances  £935,438,  and  the  reserve  fund  account  £2,664,960,  loavmg 
them  with  £369.426,  which  was  appro|iriateil  as  shown  at  the 
en<l  of  the  accounts.  At  the  last  half-yearly  meeting  he  referred 
to  the  evil  influence  which  the  unlimited  rate  of  charge  was 
exercising  on  the  progress  of  the  company's  business,  and  lo  the 
substitution  of  a  system  of  iwyment  according  to  the  use  of  the  telt- 
phone.  instead  of  having  an  annual  chaige,  no  matter  how  many  calls 
the  subscriber  might  desire  to  send.  As  he  then  explained,  every 
telephone  call  cost  money,  and  frinn  the  point  of  view  of  the  pro*ln<'er 
of  the  leli'phone  it  should  be  paiil  lor  ac  lonling  to  the  use  made  of  it. 
and  not  ai  cordi  ng  to  any  fixed  or  annual  charge.  Tlii-<  was  neees.sjuy 
by  reason  of  the  tact  that,  as  the  tiallic  grew,  growth  went  on  on  all 
siiles,  and  it  was  precisely  that  position  which  had  ilet<'riiiined 
the  directors,  in  conjunction  with  the  l'ostinaster-(iencral,  to 
a<lopt  this  system  of  measured  charge,  lliere  wore  now  mHin 
that  system  HomelhiiiL'  like  100.000  sljitions.  and  it  was  gratify- 
ing to  note  that  a  number  of  the  more  impoiianl  inuniei|)alitios 
of  the  country  -noljilily  the  great  munici|ialitics  of  lavi'ipool  and 
Itclhisl  -had,  .IS  a  result  of  larefiil  investigation,  approved  Iho 
ptniciple.  Part  of  the  evpeniliture  (£496,583)  on  eapitjil  account 
during  the  half-year  had  been  upon  a  new  and  up-to dale  common 
battery  oxcliimge  in  (lorrard  strei't,  and  there  they  had,  ho  thoiiglil, 
the  last  won!  in  the  Hclimee  and  art  of  telephone  development..  Plio 
iiiimbBr  of  the  stJid  had  increa.-eil  from  17  421  to  17.^16,  aihl  the  niim 
bor  of  Hhareholdei's  from  12,217  lo  13,031.  Tho  number  of  their  ox. 
changes  at  llio  present  time  was  1,615,  tho  number  of  slalioiis,'ox- 
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ctiaiijro  and  priviite,  wa?^  463,869,  the  present  rate  of  effective  calls 
|)er  unmini  was  656,765,000,  eijiiivaloiit  in  mossa<ies,  counting  the 
call  anil  the  reply,  to  1,313,511,000  ;  the  accrued  revenue  per  station 
worked  out  at  £6.  3s  4d. ,  and  the  averaj^e  cost  |^er  message  to  a  sub- 
sorilicr  was  018d.— less  than  id.  per  call  — the  average  per  week  being 
lis.  ^^\  ,  aufl  the  average  pei-  da\'.  .Sundays  included,  4d.  lie  thought 
th.it  his  statement  would  be  regarded  ,is  eniinentlv  satisfactory  by  the 
shareholders.  He  saw  that  the  rostu>aster-(ierieral,  in  a  speech  in  the 
Hou.se  of  Commons  last  week,  made  a  statement  which  might  be  con- 
sidered to  be  n  retlection  on  the  company's  plant.  The  statement 
was  as  follows :-"  From  time  to  time  complaints  are  made  to 
me  that  the  telephone  system  is  not  always  quite  as  elTective 
as  it  ought  to  be,  and  that  .sometimes  more  calls  are  charged 
for  than  had  been  made.  I  need  hardly  .say  that  the  com|)laints  made 
as  reg.irds  the  Post  Otiice  system  aie  necessarily  much  less  than  those 
made  against  the  National  Telephone  .system,  because  the  Post  Office 
system  is  much  the  better  system  of  the  two."  The  public,  however, 
must  judge  of  the  merits  of  the  two  systems — at  least,  he  preferred 
them  to  be  the  judge.  He  dared  hardly  say  what  their  experience 
was  with  reference  to  the  Post  Office  service,  but  there  was  one 
fact  which  showed  the  public  appreciation  of  the  two  systems. 
In  December  liist  the  Post  Office  had  upon  their  system  46,355  stations 
and  the  companj-  had  upon  tlieir  system  93,020  stations  ;  but  in  .June 
last  the  Post  Office  had  increased  to  49,690  st.itions  .and  the  company 
had  increased  to  99,068  stations,  so  that  there  was  an  increase  of  3,355 
stations  oti  the  Post  Office  system  and  an  increase  of  6,048  on  the 
National  Telephone  Co.'s  system.  He  conclufled  by  proposing  the 
adoption  of  the  report  and  accounts  and  thepaymentof  the  dividends 
recommended. 

The  VICE-PRESIDENT  (Mr.  Samuel  Herrick  Sand.?)  seconded  the 
motion,  which  was  carried  unanimously,  after  the  president  had 
replied  to  a  few  questions. 

The  retiring  directors  and  auditors  were  reappointed,  and  a  vote  of 
thanks  to  the  president,  directors  and  staS  terminated  the  proceedings. 

ANGLO  AMERICAN  TELEGRAPH  CO.  (LTD.)— The  report  of  the  directors 
for  the  half-year  ended  .June  30  states  that  including  £2,478.  13s.  9d. 
brought  forward,  the  total  receipts  amounted  to  £1'.(5,25S.  lis.  lid. 
Traflic  leceipts  show  a  decrease  of  £15,l>2o.  compared  with  the  corrcs- 
poniling  haljf-year  of  1907.  Working  expenses  amovmted  to  £73,29.5. 
ISs.  Id.,  a  decrease  of  £1,467.  4s.  7d.  The  directors  have,  before  declar- 
ing the  net  profits,  .set  apart  £10.000  to  renewal  fund,  leaving  £111. 9(52. 
13s.  od.  Quarterly  interim  dividends  of  15s.  per  cent,  on  the  ordinary 
and  £1.  lOs.  per  cent,  on  the  preferred  stock  were  ])aid  on  May  1,  absorb- 
ing £.52..5t)0.  and  second  quarterly  interim  dividends  of  15s.  per  cent, 
on  the  onlinary  and  £1.  10s.  per  cent,  on  the  preferred  stock,  amounting 
to  £."i2..-i(Mi.  will  be  paid  on  Aug.  I.  The  balance  (£(;.9t)2.  13.s.  .5d.)  will  be 
carried  f(.>rward. 

BOMBAY  ELECTRIC  SUPPLY  &  TRAMWAYS  CO.  (LTD.)— The  chair- 
man (Sir  E.  Sassoon),  at  tlie  meeting  on  Tuesda}',  said  the  tramway 
system  w.as  corapletefl  on  May  18,  and  they  now  looked  forward  to  in- 
crea.sed  profits.  The  balance  from  the  working  of  the  traction  and 
electricity  suiiply  sections  .amounted  to  £43.442.  )3s.  Id.,  and  sundry 
and  other  receipts  were  £395.  18s.  6d  ,  makuig  £43,838.  lis.  7d.  After 
deducting  London  administration  expenses,  debenture  interest  charge- 
able to  revenue,  &c.,  the  available  total  was  £30,701.  2s.  7d.  Pre- 
ference dividend  amounted  to  £27,764.  7s.  5d  ,  leaving  £2,936.  15s.  2d. 
to  be  carried  forwart.!.  They  had  at  [jresent  152  electric  cars,  and 
those  were  being  supplemented  by  a  further  10  in  October.  The  elec- 
tricity supply  section  was  'naking  rapid  progress.  The  company  had 
not  yet  been  able  to  do  much  towards  the  supply  of  electrical  energy 
to  large  power  consumers,  the  demands  made  by  the  tramways  and 
the  rapid  increase  in  geneial  sup[ily  having  ear-marked  the  greater 
jtortion  of  the  plant,  but  in  order  to  enable  the  company  to  dejil  with 
tli.at  important  branch  of  the  business  arrangements  harl  been  made 
for  the  .acquisition  of  a  site  for  another  posver  station.  The  additional 
cqiit.il  outl.iy  during  the  year  amouiued  to  £334,659.  fs. 

BRITISH  TH0MS9N -HOUSTON  CO.  (LTD.)— The  directors"  rejiort  for 
the  year  ended  .March  31  slates  that  the  buildings  and  machinery  of  the 
company  have  been  maintained  in  Hrst-cla.ss  condition  and  the  directors 
have  followed  their  usual  practice  in  providing  for  tlepreciation  thereof.' 
J'hey  have  also  provided  for  depreciation  of  ]iatents  and  stock  in  hand, 
besides  making  reserves  suffiiaent  in  their  opinion  to  cover  risks  in  con- 
nection with  bad  debts,  depreciation  of  shares  lu-ld  by  the  company,  and 
f  r  other  contingencies.  The  company  has  now  acquired  all  the  out- 
standing interests  in  the  patents  for  the  I'nited  Kingdom  for  Curtis  steam 
turbines,  excepting  the  marine  rights.  During  the  year  the  company 
has  develo|>eil  a  line  of  low-pressure  turbines,  several  of  which  have 
been  sold.  The  company's  business  in  the  direction  of  industrial  develop- 
ments has  been  .satisfactory  during  the  year,  and  a  niinibcr  of  important 
contracts  have  been  dosed  in  connection  with  the  clerlrical  iqieratiou  of 
colliery  plants,  steel  and  iron  works,  and  mills  of  various  kinds.  The 
quantity  of  electrical  equipment  for  tramway  and  railway  work  sold  in 
(ire  it  Britain  during  the  year  has  been  very  small,  but  the  company  has 
received  its  fair  share  of  this  business.  Several  important  contracts  for 
switchboards  have  been  obtained  during  the  year. 

Metallic  Filamunt  Lamp. — The  company  has  made  satisfactory  pro- 
gress in  the  development  of  metallic  tilament  (tungsten)  lamp.;,  and  has 
now  in  production  .several  sizes  of  unexcelled  quality.  The  process 
which  is  u.sed  in  making  the  filaments  is  covered  by  patents  owned  solely 
by  the  company  for  the  United  Kingdom. 

Finance. — I'nder  the  terms  of  the  trust  deed  securing  the  issue  of  the 
company's  debentures,  the  <>ompaiy  had  to  pay  to  the  trustees  on  Feb. 


28  last.  £3.3.'{9.  to  be  applied  bythem  in  |>ur('hasing  debentures  in  Ihe 
market.  Debentures  of  the  par  value  of  £1, Hill  were  purchased  prior  to 
March  31  (the  end  of  the  year  under  review),  and  since  the  closing  of  the 
books  the  trustees  have  i>urcha,sed  an  additional  £2. JIM),  making  the  total 
par  value  of  debentures  retired  £3..5liO.  The  trading  profit  for  the  year, 
aftc"  deducting  general  and  technical  expenses,  discounts,  debenture 
and  other  interest,  amounts  to  £28.1138.  ;is.  4d.  The  whole  of  this  profit, 
with  the  exce]ition  of  £1.394.  His.  7d.  carried  lo  the  balance-shei'l.  has 
been  a])plied  to  various  dc))rcciations.  The  auu)iint  carried  forward  last 
year  was  £1.071.  15s..  which,  added  to  the  above  £1.394.  His.  7d..  makes 
the  total  carried  forward  this  year  £2.4l)li.  1 1«.  7d.  On  the  balance- 
sheet  of  last  year,  the  balance  of  the  excess  cost  incident  to  the  establish- 
ment of  the  manufacturing  business  of  the  company  amounted  lo 
£lti.707.  17s.  8d.  (£r)l.00n  having  been  iireviously  written  off).  .Nothing 
was  added  to  this  aciount  during  the  year,  and  Ihe  directors  have 
decided  to  write  off  a  further  £li.7l>7  17s.  8d..  leaving  £10.000.  which  will 
be  written  off  from  time  lo  time  until  finally  dispo.srd  cif.  'I'lie  dircrlors 
record  with  regret  the  resignation  of  Mr.  W.  .\.  .Mc.\rlhur  as  chairman 
and  director  of  the  company.  It  is  not  proposed  to  fill  the  vacancy  on 
the  board  at  present,  and  Mr.  .1.  K.  Nauhcim  has  been  elected  to  act  as 
chairman  of  the  company. 

CITY  &  SOUTH  LONDON  RAILWAY  CO.— The  riporl  of  llic  directors  for 
the  half-year  ended  .lune  30  states  that  the  receipts  from  all  sources 
were  £88;5IM).  14s.  lOd.  and  the  cost  of  working  £40.9li4.  3s.  Id.,  leaving 
a  profit  of  £47,536.  lis.  9d.  Inclusive  of  the  balance  forward,  the  net 
revenue  account  shows  an  aggregate  total  of  £48.656.  4s.  Id.  After 
making  provision  for  the  debenture  stock  interest,  rent  charge,  and  the 
transfer  to  the  renewal  fund  of  £1,500.  a  balance  remains  available  for 
dividend  of  £32.999.  1 2.s.  5d.  The  directors  recommend  that  the  full 
dividend  of  5  per  cent,  per  annum  be  paid  on  the  preference  stocks  1891  , 
1896.  1901  and  1903.  and  that  a  dividend  at  the  rate  of  U  per  cent,  be 
paid  on  the  consolidated  ordinary  stock  for  the  half-year,  leaving  £1,868. 
Is.  6d.  to  be  carried  forward.  The  number  of  passejigers.  exclusive  of 
season  ticket  holders,  carried  in  the  half-year  was  10, 890. .535.  compared 
with  10.048,780  in  the  corresponding  period  of  1907.  The  receipts  for 
the  half-year  have  been  imfavourably  affected  by  various  causes,  includ- 
ing the  weather.  The  L.C.C.'s  electrified  tramways  from  Moorgale  to 
King's  Cro,ss  were  opened  for  traffic  in  July.  1907.  and  since  .\]iril  10, 
1908,  the  Council's  tramways  on  the  south  side  of  the  Thames  has  been 
placed  in  direct  communication  with  those  on  the  north.  With  the  ex- 
ception of  a  sum  of  about  £2.800,  the  whole  of  the  charges  for  the  exten- 
sion to  Euston.  the  new  works  al  .Stockwell.  and  the  two  new  trains  of 
five  coaches  cacli.  ordered  in  .July.  1907,  have  now  been  paid. 

CROMPTON  &  CO.  (LTD.) — The  directors'  report  for  the  year  ended 
March  31  states  that  the  output  from  the  works  at  Chelmsford  shows  a 
large  advance  over  any  jirevious  year,  and  further  economies  in  cost  of 
manufacture  have  been  effected.  There  is  also  a  considerable  increase 
in  the  turnover  of  the  sales  department,  and  .some  important  contracts 
have  been  carried  out  during  the  year.  Net  profit  was  £31.220.  10s. 
(compared  with  £.'58.290.  1 9s.  lid.  for  the  jirevious  year,  and  £20,060.  (is.  4d . 
for  the  year  to  March.  1906).  From  this  has  been  deducted  £1.21 1.  ISs. , 
representing  lo.ss  on  old  type  stock,  which,  owing  to  the  introduction  of 
improved  designs,  it  has  been  thought  advisable  to  dispose  of  at  less  than 
cost,  .\fter  providing  for  debenture  interest.  &c..  there  is,  with  the 
amount  brought  forward,  an  available  balance  of  £28.215.  18s.  4d.  In 
view  of  the  continued  keen  conqietition  and  low  prices,  and  the  general 
depression  in  trade  experienced  during  the  latter  part  of  the  year,  the 
directors  are  of  opinion  that  the  results  of  the  year's  working  are  satis- 
factory. They  recommend  a  diviileml  of  5  jier  cent,  for  the  year,  £2,000 
is  provided  for  doubtful  debts  ami  contingencies.  £8.000  is  ]iut  lo  reserve 
(making  this  £28,185)  and  £6.103  is  carried  forward. 

The  undertakings  of  the  Electric  .Supply  Corpn.  continue  to  make 
progress.  A  further  £9,687  has  been  invested  during  the  year  in  shares 
of  the  guaranteeing  conqiany,  but  the  directors  anticijiatc  a  suiistatttial 
reduction  in  the  amounts  wJiich  will  be  reipiircd  for  the  remaining  two 
years,  during  which  the  guarantee  has  to  run.  Any  possible  loss  on  this 
head  is  partly  covered  by  insuram-e. 

CRYSELCO  LTD. — We  extract    the   following   from  a   communication 

receiveil  from  Cryselco  Ltd.  : — "  In  submit tms. the  balance-sheet  and 
accoxmts  for  the  year  ended  .Mav  31.  1908.  the  ilircctors  report  that  the 
business  continues  to  show  slearly  improvemcni.  the  profit  for  the  year 
(including  balance  forward)  being  £(i.081.  Is.  9rl.  The  number  of  lamps 
sold  shows  a  snbslanlial  im  lease.  In  regard  to  the  development  of  the 
metal  (ilameut.  they  have  reason  to  believe  that  they  will  be  successful 
during  Ihe  present  year  in  plat-ing  upon  the  market  a  metal  filanient 
hunp  which  should  satisfactorily  riqilace  the  decreaserl  demand  for 
carbon  filamenl  lamps  which  is  iindoublcdly  ensuing.  Success  will 
necessitate  an  increased  working  capital  which  the  directors  hope  may 
be  met  out  of  revenue,  bul  it  is  pnssiblc  ihal  it  m.iy  be  ncia'ssary  to  raise 
additional  capital.  J'lic  diierlnrs  rcimuiucnd  llic  usual  dividend  at  the 
rale  of  10  per  crrit.  for  I  lie  year." 

DIRECT  UNITED  STATES  CABLE  CO.  (LTD.)— The  directors'  report  for 
the  six  months  ended  .lune  30  last  shows  that  the  half-year's  revenue, 
after  deducting  out-payments,  amounted  to  £5I,3(J7.  Us.  .5d.  compared 
with  £57,055.  19s.  for  the  corresponding  period  of  1907,  a  dillerente  of 
£5,688.  7s.  7d.  Working  and  other  expenses  for  the  same  period,  includ- 
ing income  tax,  amounted  to  £24,932.  Os.  Id.,  leaving  £26.435.  lis.  4d. 
as  net  profit,  or  with  £6.396.  14s.  3d.  brought  forward  and  £2.299.  8s. 
adjustment  of  income  tax.  £.35.131.  13s.  7d.  For  the  corresponding 
period  of  1907.  working  expenses  and  other  payments  amoiinted  to 
£24,699.  2s.  lid.  ^  Three  quarterly  interim  dividends  of  4s.  each  per  share. 
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(f  3li.42('>)  have  breu  declarcJ  and  \tind  and  a  final  dividend  of  4s.  por  sluiro 
is  now  propospd.  logcther  with  a  lionns  of  Is.  per  share  (making  4}  per 
eent.  for  the  year).  After  transferring  £.'5,000  to  reserve,  the  balanre  of 
,<::.',.S12.  3s.  7d.  is  ])roposed  to  be  carried  forward.  Reserve  has  l)ccn 
debited  with  £12..sr)3.  3s.  cost  of  cable  maintenance,  and  after  being 
credited  with  interest  on  investments,  proKt  on  sale  of  securities,  and 
amoirnf  transferred  from  revenue,  now  amounts  to  £505,196.  Is.  4d. 

DUBLIN  UNITED  TRAMWAYS  CO.  (LTD.)— The  report  for  the  half- 
year  to  .Tune  50  states  that  tlie  amount  available  for  division  is 
£41,594.  12s,  8d,  and  dividends  at  tho  rate  of  6  per  cent,  on  the  pre- 
ference and  ordinary  shares  are  recoti.mended.  These  will  absorb 
£35,100. 

EAST  LONDON  RAILWAY  CO,— The  report  for  the  half-year  ended 
June  .states  that,  owini^  to  the  declining  receipts,  the  lessee  companies 
had,  since  last  February,  given  the  question  of  the  electrical  working 
of  tlie  line  exceptional  attention.  By  their  instruction  Mr.  C.  Jones 
and  Mr.  H.  W.  Kirth  (electrical  engineers  respecti\ely  of  the  Metro- 
politan and  the  G.E.  Railway  Cos.)  had  prepared  a  comprehensive 
report  as  to  the  liest  .system  and  the  cost  of  equipping  the  railway 
for  electric  traction.  They  had  also  furnished  estimates  of  the  annual 
working  costs,  capital  outlay  on  the  permanent  way  and  supply  of 
electric  current.  The  matter  had  been  referred  to  the  general  managers 
of  the  lessee  companies,  but  ns  yet  no  definite  conclusion  had  been 
arrived  at, 

ELECTRIC  &  GENERAL  INVESTMENT  CO.  (LTD.)  —Tho  report  of  the 
directors  for  the  year  ended  May  51  shows  that  the  gross  profit  was 
£7,891.  2s.  lOd.  Deducting  all  general  charges  and  interim  preference 
dividend,  and  providing  for  proportion  of  final  preference  dividend, 
there  remains  £568.  7s.  4d.  to  be  carried  to  contingencies  fund,  bring- 
ing this  to  £67,556,  9s.  Id.  Owing  to  unfavourable  financial  condi- 
tions prevailing  in  the  electrical  industry,  the  company's  revenue  has 
been  mainly  derived  from  income  from  investments  and  fees  for  act- 
ing as  trustees.  The  trustee  for  the  ordinary  shares  reserve  fund  pro- 
poses to  distribute  6d,  per  share  and  the  trustee  for  the  founders' 
shares  reserve  fund  £10  per  share  out  of  dividends  received  on  trust 
investments,  less  tax.     Warrants  will  be  posted  on  28th  inst. 

The  report  states  that  the  carefully-considered  scheme  of  recon- 
struction submitted  by  the  directors  to  the  shareholders  on  June  26, 
1907,  dill  not  meet  with  the  apjiroval  of  the  holders  of  the  founders' 
shares,  and  is  in  abeyance  for  the  present, 

GENERAL  ELECTRIC  CO.  (LTD.)— The  directors'  report  for  the  year  to 
.March  31  shows  tlie  net  trading  profits  and  income  from  investments. 
&(■..  to  liave  l>cen  £,5U.7."i3.  3s.  hi.,  or,  after  detlucting  depreciation  and 
dclienturc  interest  (£25,020.  lOs.  lOd.)  £34,723.  3s.  3d.  Preference  divi- 
dend (£12, .500)  has  been  paid,  leaving  £22,223.  3s.  3d.  Managing  direc- 
tors' and  employes  bonus  absorbs  5  per  cent.  (£2,222  Gs.  4d.),  dividend 
on  ordinary  shares  for  the  j'ear  £18.020.  10s.,  and  £1.974.  (is.  lid.  is 
placed  to  reserve,  which,  with  £1,974,  (is.  lid.,  imdivided  profit  of  the 
year,  now  amounts  to  £120.343.  Ss.  The  exceptional  feature  of  the  year 
has  been  the  sudflen  fall  of  jirices  of  raw  materials,  whi^-lt  has  adversely 
affected  the  results  of  several  de|iartmcnts,  and  has  besides  necessitated 
a  considerable  writing  down.  The  factories  at  Salford,  Witton.  Bir- 
mingham anrl  London,  have  been  well  employed,  and  are  maintainert  at 
a  liigh  state  of  cfticicncy.  The  develo])nu'nt  of  the  (Jsram  metal  filament 
amp  Ijusiness  [)ro('eeds  to  the  satisfaction  of  the  directors.  1.4(i(i  further 
ordin.iry  shares  have  been  allotted  during  the  period  covered  by  the 
accounts  to  the  directors  and  stalV  at  ]>ar.  During  (he  year  Mr.  M.  B.vng 
tendered  his  resignation  as  a  managing  director,  which  was  accepted  b.y 
the  bo.ird.     ."^Ir.  Krnest  G.  Byng  was  appointed  a  director  in  May. 


NEW  COMPANIES. 


BALCHIN,  SCHULZ  &  CO.  (LTD.)  (98,799. )-Heg.  July  13,  capital 
£10,000  in  £1  shares,  to  accpiirc  businesses  (1)  carried  on  by  Balchin, 
Scbuiz  &  Co.  and  (2)  by  Armit.ige  It  Co,,  and  to  c.irry  on  the  business 
of  electrical  .md  mechanical  cngincerM,  founders,  &c.  I'rivatc  com- 
pany. First  directors,  l\.  A.  Balchin,  (!.  ¥.  Schulz,  C,  li.  Ifayward, 
H,  A.  Woodman  and  K.  Coomber  lall  permanent,  subject  to  hohling 
200  shares  each).  Reg.  ofiice,  Lennox  House,  Norfolk-street,  Lon- 
don, W.C. 

C0WEV8  (LTD.)  (98,833.)  -Reg.  July  15,  capital  £6,0C0  in  £1  shares, 
to  adopt  an  agreement  with  h.  K.  Cowey,  anrl  to  carry  on  the  business 
of  electrical,  mechanical,  maiuifacturing  ami  nnniug  engineers,  Ac. 
Reg.  ollicc,  39,  Victoria-street,  Westminster. 

ELECTRICAL  REGULATORS  &  ECONOMISERS  (LTD.)  (98,802,)  - 
l!cg,  .Inly  15,  c:i|iil.il  £2,000  in  fl  shares,  In  ,ic(pMre  and  turn  lo 
accounl  ccrl.ani  |ialciil  i  igh(  s  granted  or  to  be  gr.mted  t(i  II,  S  Mat- 
tin,  relating  to  iin|irovi'ments  in  electric  resistances,  lo  make  cxperi- 
inents  in  and  exhibitions  ol  applied  eloctrieity,  magnetism  or  similar 
ageni-ies,  &c.  I'rivato  company,  Roj;,  otiico,  51,  North  John-Hlroet, 
Liverpool, 

LUX  CANDLE  CO.  (LTD.)  (98,823.  ---Reg.  July  14,  capital  £2,000  in 
£1  tliare.i,  to  carry  on  bu><inc»s  aB  manufacturcrH  of  niul  dealeis  in  elec 
trie  candles,  lights  and  slovi's,  electric  lighting  and  heating  apparatus, 
batteries,  dynamos  and  switches,  metal  workers,  electrical  and  general 
engincors,  &c.  I'rivato  company  with  only  three  siibdcribers.  First 
directors,  A.  A.  Barron  and  A.  Ilooydonk, 


PARIS  ACCUMULATOR  CO  (LTD.)  (98,825. )-Reg.  July  14,  capita 
£3,000  in  ,£l  shares,  to  acquire  the  business  of  an  accumulator  manu- 
facturer and  assembler  carried  ou  liy  S.  Leuchters  as  the  Paris  Accu- 
mulator Co. ,  .and  to  carry  on  the  same  and  the  business  of  manufac- 
turers  of  and  dealers  in  motor  ears,  motor  cycles,  &c.  Private  com- 
pany with  two  subscribers — viz  ,  S.  Leuchters  and  W.  Wainwright. 
First  directors,  S.  Leuchters  and  W.  Wainwright.  Reg.  office,  14, 
Park  Cross-street,  Leeds. 


CITY  NOTES. 

MEMORANDA  (July  23).— Bank  rate  24  per  cent,  (since  May  28, 1908) 
Price  of  silver,  24]'|,d.  per  oz.  Consols  86i — 86|  for  monej'  anil  86Vfl  — 
86},]  account.  Consols  Pay  Day,  Aug.  6  ;  Stock  and  Shares  Continua- 
tion Days,  July  28  and  Aug.  11  ;  Ticket  Days,  July  29  and  Aug.  12  ; 
Pay  Days,  July  30  and  Aug.  13  ;  Mining  Share  carry-over  Day,  .July  27. 

Prices  of  Metals  (London). — Copper,  cash,  581— 58J  ;  three 
months,  59g— 591.  Lead,  English,  13— 13i  ;  foreign,  12j— 13J. 
Spelter,  foreign,  19^— 19J.  Tin,  English,  137A — 138  ;  foreign,  cash, 
137.1-1571,  three  months,  138.^—139.  Iron,  Cleveland,  cash,  49/lOi  — 
51/1,;  three  months,  50/14— 50/2J. 


BLACKPOOL  DISTRICT  TRAMWAYS.— Meetings  of  the  Blackpool,  St. 
Annes  &  Lytham  Tramways  (Jo.  and  the  Blackpool  Electric  Tram- 
ways (South)  (Ltd.)  were  held  on  Monday  at  Liverpool.  The  meetings 
were  private,  but  it  is  stated  that  the  proposed  agreement  between 
the  companies  was  sanctioned,  .and  that  a  resolution  was  passed  for 
winding  u|>  the  Blackpool  (.South)  Co. 

BOURNEMOUTH  &  POOLE  ELECTRICITY  SUPPLY  CO.  (LTD.)— The 
directors  have  declared  an  interim  ordinary  dividend  at  the  rate  of 
5  per  cent.,  le.ss  tax,  for  the  half-year  ended  June  30. 

BRUCE  PEEBLES  &  CO.  (LTD.)  {In  Liqiiidnfion  ) —The  joint  liquida- 
tors announce  that  the  results  of  the  recent  meetings  having  been 
reported  to  the  Court,  the  judge  has  pronounced  an  order  allowing  all 
creditors  and  other  parties  having  an  interest  to  lodge  answers  to  the 
scheme  of  arrangement,  if  so  advised,  on  or  before  Thur.sday,  Aug.  15. 
As  soon  thereafter  as  possible,  the  application  to  the  Court  for  approval 
of  the  schem3  of  arrangement  will  be  jiroceeded  with. 

CENTRAL  LONDON  RAILWAY  CO.— The  directors  ha\  e  declared  divi- 
dends for  the  half-year  at  the  rate  of  5  per  cent,  on  the  undivided 
ordinary  stock,  4  per  cent,  on  the  preferred  ordinary  stock,  and  2  por 
cent,  on  the  deferred  ordinary. 

CITY  OF  BUENOS  AYRES  TRAMWAYS  CO.  (1904)  (LTD.)— The  directors 
have  declared  a  dividend  of  1*.  5d.  per  share  (less  tax)  for  the  three 
months  ended  .June  59. 

COUNTY  OF  LONDON  ELECTRIC  SUPPLY  CO.  (LTD. ^— The  directors 
have  declared  an  interim  dividend  on  the  preference  shares  at  the  rate 
of  6  per  cent,  per  annum  (less  tax)  for  the  half-year  ended  .Tune  50, 
and  an  interim  dividend  on  the  ordinary  shares  foi  the  same  period  at 
the  rate  of  4  per  cent,  per  annum  (less  tax),  both  ]j;vy.able  Aug.  1.  The 
transfer  books  and  register  of  members  will  be  closed  from  21st  to  31st 
inst.  inclusive. 

METROPOLITAN  RAILWAY  CO.— The  ordinary  stock  dividend  for  the 
past  half-year  is  announced  at  (he  rate  of  i  per  cent,  per  annum. 

MONTREAL  LIGHT,  HEAT  &  POWER  CO. —The  directors  have  declared 
a  dividend  of  Ih  per  cent  (.at  the  rate  of  6  per  cent,  per  annum)  for 
the  quarter  ending  31,st  inst. 

THOMAS  PARKER  (LTD.)— .V  meeting  of  the  creditors  of  this  com- 
pany will  be  held  at  the  offices,  Wedncslield  road,  Wolverhampton,  on 
30th  inst.,  at  noon.  The  meeting  is  formal.  The  chairman  of  the 
<»mpany,  Mr.  C.  T.  Mander,  luus  been  appointed  receiver  and  manager 
for  the  debenture  holders,  and  is  carrying  on  the  business  until  the 
necessary  formalities  are  I'nmpletcd  and  (he  now  com|).any  formed. 

ST.  JAMES'  &  PALL  MALL  ELECTRIC  LIGHT  CO.  (LTD  The  .lirectors 
have  declared  an  interim  ili\iilcnd  on  (he  prefcrcnei'  shares  at  the 
rate  of  7  per  cent,  per  ainnnii,  and  on  the  ordinary  .shares  at  the  rate 
of  10  |ier  cent,  per  annum  for  the  half  year  ended  June  30.  The  share 
transfer  books  will  lie  cln.sed  from  251  h  ins(.  to  -Vug.  7  inclusive. 

The  amount  of  electricity  .sold  for  the  half-year  ended  .luiie  30  is  re- 
turned i(  4,802,560  units,  estimated  to  |irodue3  £61,652,  against 
4,561,897  iinils  which  prodneed  £60,441,  for  the  corresponding  period 
of  last  year. 

STOCK  EXCHANGE  NOTICES^  The  Stock  Exchange  committee  have 
appointed  Julv  29  a  special  si't (ling day  in  and  granted  a  ipiotation  ton 
further  issue  iif  £175,800  4i  per  cen(,' debenture  stock  of  the,Vi(ro- 
jioliliin  KIrclrir  Tramu-ni/a  (/Jtl.)  and  have  also  granted  quotations 
to  20, COO  £5  (£5  paid)  5  per  cent,  cumulative  preference  shares  of  the 
Ciitailln  Eln-tric  Sn/iii/i/  ('or/m,  (/.^rf.)  and  .?5,b50.000  addilional  $500 
30  year  5  per  cent,  first  mortgage  gold  bonds  of  Iho  fCltrlrhnl  Ihir/op- 
mini  Cn.  nf  (Inlnrin  i  l.til.).  The  <H)inmittee  have  been  ii-sked  l«  grant 
quotations  to  a  furdier  issue  of  £100,000  sterling  5  percent,  first  morl  • 
gage  deben(  lire  s(xicU  of  (he  Uii'ikis  Ai/n s  /.nrro.'  Triii»ir,ii/i  Cii.  and 
£l7o00.000  5  per  een(.  ihinl  morlgage  debentures  of  IV/rr.v,  Sniis  ,f 
M'l.'im  {/,f:l.y  ill  lien  ol  scrip  now  quoli-d. 

VICKERS,  SONS  &  MAXIM  (LTD.)  The  following  interim  dividends 
lor  (be  lialf-yeai  ended  .luneSOwill  be  paid  ;  2k  per  cent,  (less  tax) on 
(he  iirefericil  5  per  eent.  stock  and  6  per  eent.  prefcronoe  shares,  and 
!•-,  per  ^liaie  (tax  free)  on  the  ordinary  sli.arcs. 

WALSALL  ELECTRICAL  CO  (LIMITED  AND  REDUCED).— A  petition 
for  <:on(irmatioii  of  ii  resolution  reducing  (ho  ciipital  of  this  company 
from  £25,000  to  £20,620  will  be  heard  in  the  High  Court  on  July  28.i 
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BLECTBIC  TRAMWAY  AND  RAILWAY  TRAFFIC 
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Line 


Week 
ended. 
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Aberdeen  Oorpormtlon 

Mrdrio  

^ngtii-Ar^'ODilno 

IjT  Corpor»Uon 

Baker  bt,  &  Waterloo  By... 

Barotilej 

Barrow  ••••••■ 

Baih  KIi  ^  trie  Tramd,  Ltd.. 
Birk. nil.  Ad  Corporation  .. 
Biniiin^;n  im  Corpoiftllon.. 

Birmiiij^hani  A.  Mid 

Bl»<.kburii  Oorporotlon 

Bl»»^ki'3ol  Corporation 

Blackpool  and  Fleetwood.. 

Bollcii  Corporation 

Bomltay     ••••• 

BourDfiuoulh  Corporation. 

Bradford  CorjHjralion 

Brigtitou  Corporation    

Brliitol  Trams  <St  Oarriagd.. 

BumKy  Corporation 

Barton  Corporation    

Bury  Corporation   

Calcutta  Tramways  Oo 

Cardiff  Corporation   

Cavetiill 

Central  London  Railway  ... 
CharingC-.Euston  i  H'stead 
Chatham  4  Dist.  Lt.Rya.... 
City  &  South  London  Kly... 

City  of  Birmingham  

Colchesttr  Corporation 

Cork  Electric  Trams  Co.  ... 

Croydon  Corporation     

DeTonport  &  Dist.  Trams.. . 

Dover  Corporation 

Dublin  &  Lucan  Railway... 

Dublin  United 

Dudley-Stourbridjje    

Duo<leo  t'orporation 

Eaett  Bam  Council 

Exeter  Corporation 

Falkirk  and  District  

Gateshead  &  Dist.  Trams... 
Glasgow  Corporation 

Gl0880p  

Oravesend— Northfleet 

Great  Northern  &  City  Bly., 

Gt.Nortln-rn.  Ticciidilly.&o 

Greenock  &  I'ort  Glaagow... 

Hartlepool  Tramways    

HftatinRs  K!ec.  Trams  Co.... 

HonK  Kont^  

Uuildcrsti.  Id  Corpn 

Bull  Corporation 

Ilkeston  District  Cooncil ... 

Ipswiuh  Corporation 

Isle  of  Thanet  Co 

Jarrow    

Keighlt-y  Corporation    

Kidderiiiiuster  St  District... 

Kilnjarnock  Corporation  ... 

Lanarkshire  Trams  Co.    ... 

Lancanhire  United 

Leamiugton 

Leedd  Corporation 

Leicester  Corporation    

Leith  Corporation 

Lincoln  Corporation  

Liverpool  Corporation  

Liverpool  Overhead  RIy.  ... 

London  County  Council  ... 
'London  United   

Loweijtoft 

Maidstone  Corporation 

Manchester  Corporation  ... 

Mersey  Railway  

Merthyr 

Metropolitan  Dist.  Railway 

Metropolitan  Blec.  Trams... 

Middleton - 

Nelson  Corporation    

New&tBtle-on-Tyne  Corp.  ... 

Nexx^rt  (Uon.)  

Northampton  Corporation. 

Oldham,  Ashton  &  Kyde  ... 

Oldham  Corporation  

Pertn  (N.U.) Corporation  ... 

Penh  (\V.A.)Elec.  Trams... 

Peterborough   

Portsmouth  Corporation  ... 

;    Potteries    

I    Prcfeton  Corporation 

I   Bothcrham  Corporation   ... 

I   Bothesay  

I   Salford  Corporation    

'  Sheer  aess 

■  Bbeffleld  Corporation 

Bingaporo  Trams 

South  Uetropulilan    

Bouth  Staffs 

Southend  Coriraraiion  

(  Southport  Tramways 

St;i>bd^..Hv.l..vV;.r.,.It.Rd. 
I  Bond  .rland  Corporation  ... 
:  Bundtrlnnd  and  District  ... 

Swansea  Trams  

Swindon  Corporation    .... 

Taunton    

Tynomouth  and  District  ... 

Tyneside  Trams  Co 

WallaBcy  District  Council.., 

Wals;ill  Corpn 

WarriD^tjn  Corpii 

West  Ham  Corporation 

Weston-supei'Maro    

Wolvcrliampton  Co 

Wolverluinipton  Corpn 

►Worcester 

Wrexham  

York^liiry  W.R.  Trams 

Torkshir.'  Wr>oll.n  Distriet 

tat  ThejL- ^.ompu  teuun  are 

I  Plus  3  da/B.     •  i»artly  e'ec 


July 


•luno 
July 


Xno. 

or  Doo. 

(rt) 


AeOBBOATB 


'  wooka.l 


Ina  tr 
Deo.  (a) 


ELECTRICAL  COMPANIES'  SHARE  LIST 


£ 

!19 

21,3JJ 

Aid 

3,150 
180 
268 
862 

l.Ut 

6,36.') 
863 

1,113 

"S2) 

2,132 

r31,3  0 

l.Uli 

4,7;n 

9se 

0.5Z9 

1,1'jl 

311 

1,111 

Rli.SllS 


7,868 

3,260 
168 

2,702 

2,876 
£1) 
;i3C 

1,410 
453 
226 
131 

5,431 
t77 

1,111 
810 
332 
236 

1,021 

i;,2o7 

131 

2jl 

1,2:3 

3,103 
910 
257 

1,065 
t9,3?3 

1 ,550 

2,576 
153 
444 
95/ 
107 
161 
152 
15S 

1.226 

1,316 
194 

6,759 

2,291 

660 

113 

11,148 

1,478 
36,811 

6  968 

253 

183 

15  499 

1,^79 
215 

9,461 

6,273 
387 
143 

3,707 
669 
4'J2 
C'.5 

2,04 1 
142 

1,425 
217 

8  0J7 

1,728 
777 
975 
429 

.4,117 
62 

5,523 
$3,9SO 
874 
861 
511 
3  2 
tl20 

1,2)1 
46  J 

1,011 
136 
42 
2J8 
406 
»81  I 
5  to 
Hi 

2,I.'i8 
276 
50  J 
02J 
323 
106  I 

1,2U 


31 

2,391 

521 

8;o 

18 

49 

7 

1 

191 

45 

55 


-  3(1 
Itli 

+  r6,713 
229 

-  551 

-  115 
+  6 
+  169 
+       105 

18 

-  r2,832 


60 

2,120 

2,815 

116 

491 

3 

29 

47 

1>9 

56 

30 

38 

2,688 

?6 

70 

1(8 

60 

'"  19 

1,649 

20 

42 

381 

1,290 

129 

63 

283 

$1,930 

164 

163 

5 

41 

2J1 

15 

W 
36 
6ili 

to 

19 
272 

62 
110 


-  206 

-  497 
+    4,681 

-  1,541 

17 


+       6S7 

4-       158 

+  2 

+    1.751 

+    1,008 

+  5 

25 

419 

61 

3 


217 

48 

43 

9 

318 

109 

18 

26 

31 

87 

1 

302 

C12 

14 

21 

7 

27 

158 

370 

82 

44 

18 

25 

101 

38 

9 

9 

323 

52 

15 

61 

14 

8 

19 
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7 

27 

!S 

9 

3 

27 

37 

28 

3 

16 

26 

16 

3 
16 
25 
15 
16 
16 
31 
16 
16 
tl5 
3 

27 

3 

3 
§28 

3 
27 

2 
28 
16 
27 
16 

2 
112 
27 
t9 
16 
16 

2 
27 

7 
29 
27 


16 
16 
15 
16 
42 
27 
2 

27 

9 
28 
28 
27 
13 

3 
§3 
16 
28 

3 
(16 
28 
42 
16 
16 

3 
27 

3 
27 
27 
HIS 
10 
16 
1115 
27 
17 

9 
1129 
27 
16 
27 

2 

§15 
27 
16 
27 

tl7 
3 
27 
27 
16 
27 

H6 
16 
37 
27 

27 
27 

2 
tl6 
29 
15 
16 
27 
27 

6 
27 
27 
29 
27 


£ 
9,579 
.6,091 

3,"oil 
9,210 
4,721 
6,409 
19,5(2 
3.443 
100.711 
21,482 
18,845 

3,i89 

38,068 

llS06,il9 

24,859 

75,341 

14,076 

139,3^2 

10,782 

4,3(8 

18,137 

K136,5J8 

2,268 
21,786 

9,965 
20,481 

8,989 
76,S«0 
468 
12,595 
23,04  4 
12,lt3 

3,511 
338 
13,811 
21,761 
10,734 
13,669 

4,956 

269 

27,288 

123,305 

3,557 

6,55) 

4  181 
16,075 
14,o;0 

6,150 
3.333 

26,036 

38  153 

2,175 

6.241 

16.37:) 

2,838 

375 

2,828 

1,422 

36,204 

36,SE0 

4,2:0 

107,8t  7 

6,948 

5,189 

1,^98 

295,307 

4,3t2 

508,997 

181,725 

7,102 

3,080 

240,767 

5,511 

5  653 
27,973 

148,902 

9,698 

2,265 

62,955 

10,8(6 

7,382 

16,105 

33,391 

1,377 

40,4'JO 

3,333 

31,681 

49,413 

1,553 

9,(33 

3,817 

76,68  ( 

1,459 

93,885 

S.'7,279 

:ii,943 

23,760 

6.250 

7,181 

12,M1 

18,745 

17,211 

24,611 

1,072 

6,100 

834 

11,233 

16,257 

5,S73 

33,881 

2,37 1 

12,355 

5,615 

7,2.')2 

2,704 

31,740 

24,587 


43 

636 
1,510 

SO) 

lOS 

1,296 

57 

5  194 

015 
1,0,0 


+ 

+  1 
-f  nl8.', 
1, 

+ 
+ 
+ 
+       1 


723 

,022 

629 

88 

7l'7 

l,(i2a 

367 

1,815 

i:7,0Hi 

221 

f.isg 

2.035 

637 

6!  1 1 

392 

9 

438 

102 

4S 

165 

54 

4,177 

1,077 

791 

739 

152 

'     321 

2.651 

233 

7fO 

t26 

?,I15 

b.oJO 

1,523 

552 


678 

21 

45 

70 

460 

169 

3 

111 

139 

3,317 

2,077 

235 

5,195 

189 

176 

68 

1,674 

810 

66,703 

2,478 

133 

10,(10 

48 

65 

3,723 

30,404 

420 

134 

4,190 

832 

452 

37 

494 

93 

700 

219 

20 

466 

41 

71 

4 

628 

2 

39 

«262 

737 

228 

425 

277 

139 

4,163 

1,360 

1,HC» 

42 

2'!4 

t6 

757 

1,359 

31 

2,231 
.)■") 

24H 
378 
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Id    6,« 
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.,^1  3,'8 

8'-,  iiX 

6  6;6 

„  6    8/6 

sM  4% 

6   2,6 

■1  2/3 

»'•    4% 

61  2/3 

2/6 

St. 

44Z 

7/0 

10 

6/0 

!>y. 

St. 

ihX 

'•X 

,?    6% 

60 

10 

6  0 

St. 

ihX 

ihX 

3  6 

!?6 

St. 

m 

6 

4,6 

b 

6/0 

b 

6% 

^^ 

iX 
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I    Price 
Wed.. 
July  22, 


Ia8t  year. 
i-.ius  2  ilajs. 


965 

§  flu  2  MJi. 


ELECTRICITY  SUPPLY. 

Bonmem'Mith  &  r,),>le  Elec.  Sop.  Ord... 

Do.     4J  jior  Cent.  Cum.  Pref.  

Do.     6  ppr  Cent.  Cum.  Second  I'ref,  ... 

Do.     4}  per  Cent.  Deb.  Sloek  (red.)  ... 
Bromley  (Kint)  El.  U.  i  Power  Sliares 

Do.  Do.  1st  Debs. 

Brompton  ft  Eensin^^ton  Elec.  Sup.  Ord. 

Do.     7  per  Cent.  Pref. 

Central  Elec.  Sup.  Co.4Y  Onar.Dh.Stock 
CharireCroBsCW.End  ACity)El.Sup.Co. 

Do.    44  per  Cent.  Pref.  

Do.     4  per  Cent.  Deb.  Stock  (red.) 

Do.    City  Undertaking  4J%  Cm.  Pref. 

Cheiaea  Electric  Sunplv  Ord 

"  D>..     4i  per  Cent.  bet).  Stock  (rod.)  ... 
City  of  London  Electric  Liphtinj,'  Ord... 

Do.     6  per  Cent.  Cum.  Pref.  

Do.     6  per  Cent.  Deb.  Stock  (red.) 

Do.    4  i  per  Cent.  2nd  Deb.  Stock  (red. ) 
County  of  Durham  Elec.  P.D.  Ord 

Do.     5  per  Cent,  non  Cum.  Pref.  

County  of  London  Elec.  Supply  Ord.. 

Do.    6  per  Cent.  Com.  Prof. 


Do.    4J%  Deb.  Stock  (red.) 

Do.    Second  Deb.  Stock.... 
Folkestone  Electricity  Supply  Co.  Ord. 

Do.     B  per  Cent.  Cum.  Pref.  . 

Do.     4J  1st  Deb.  Stock  (red) 

Hove  Electric  Lighting  Ord 

Kensinfiton  ft  Knightsbridge  Ord 

Do.    6  per  Cent.  1st  Pref 

Do.    4  per  Cent.  Deb.  Stock  (red.) 

Kensingtn.  ft  Kns[tbg.  Co.  &  NottingHill 
I     Co.  (Joint  Station)  45;  Deb.  Stock  (red.) 
4J%   tKent  Elec.  Power  Co, 


1/6 

3/0 

i% 

3/6 

2/3 

4J/. 

3J%' 

4J% 

4% 

H% 

8% 

6% 

4% 

S% 

44% 

6/0 

4/6 

4% 

6,0 

3/6 

34% 

4% 
4,0 
0/6 
0/8S 
44% 
2/6 
2/6 
4J% 
6/0 
2/3 

iX 

0/6 
4J% 

4J% 

n 
i% 

i'/r, 
i>X 

4J% 

3% 

*/. 

2X 

4% 

4« 

2/6 

*% 

HX 

B% 
B% 
6% 
6% 
4/. 
7/0 
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10 

10 

St. 

6 

St. 

11 
11 

St. 

6 

St. 


0/6 

4iJ: 
iz 

Six 

84/; 

HX 

siZ 

Six 


London  Electric  Supply  Ord 

Do.     6  per  Cent.  Pref. 

Do.    4  per  Cent.  1st  Mort.  Deb 

Metropolitan  Electric  Sup.  Ord 

Do.    44  per  Cent.  Cum.  Pref.  

Do.     44  per  Cent.  Deb.  Stock  Ist  Mort. 

Do.  siperCent.Mrt.  Deb.  Stock(red.) 
Midland'Elcc.  Corp.for  P.D.ljtMort.Db. 
Mewcastle  &  Dist.  Elec.  Ltg.  Ord.  

Do.    4*  per  Cent.  Deb 

tNewcastle  Elec.  Supply  Ord 

t  Do.     5  per  Cent,  non  Cum.  Pref. 

Do.  4  per  Cent.  Mort.  Deb.  red.  1907. 
Korthern  Counties  Elec.  Sup 

Do.     4J  per  Cent.  Deb 

Nottin);  Bill  Electric  Ord 

Oxford  Electric  Ord 

t  Do.     4  per  Cent.  Deb.  Stock    

St.  James'  &  Pall  Mall  Elec.  Ord 

Do.    7  per  Cent.  Pref.    

Do.  34  per  Cent.  Deb.  Stock  (red.)  ... 
Smithlield  Markets  Electric  Sap.  Ord... 

Do.     4  per  Cent.  Deb.  .Stock 

Bouth  1  ondon  Electric  Suppiy  Ord 

South  Metrop'o  Elec.  Lt.  &  Power  Ord. 

Do.     7  per  Cent.  Cum.  Pref 

Do.    4J  1st  Db.  Stk.  Ked 

Urban  Electric  Supply  Ord 

Do.     5  per  Cent.  Cum.  Pref.    

Do.     44  per  Cent.  1st  Mort.  Deb 

Westminster  Elec.  Sup.  Ord 

Do,    44  per  Cent.  Cum.  Pref,   

ELECTRIC  RAILWAYS,TRAIVIWAYS,&c, 

t  Baker  St.  ft  Waterloo  4^  Perp.  Db.  St. 
Bath  Elec.  Trams  Pref.  Ord 

Do.     5  per  Cent.  Cum.  Pref. 

Do.  44  Ist  Mort.  Deb.  Stock  (red.) ... 
B'hani  ft  Midland  Trams  4J  1st  Db.  Stk. 
Bristol  Tramways  &  Carria'je  Ord 

Do.    Cnm.  Pre"f.  (fully  paid) 

Do.    4  per  Cent.  Debs 

British  Electric  Traction  Ord 

Do.     6  per  Cent.  Cum.  Pref. 

Do.     6  per  Cent.  Perpetual  Debs 

Do.     44  per  Cent.  2nd  Deb.  Stock 

Central  London  Ordinary  Stock 

Do.     4  per  Cent.  Pref.  Stock    

Do.    Deferred  St.ick   

t  Do.     4  per  Cent.  Debs 

Charing  X.Euslonftllnipstd  Per.Db.Stk. 
City  of  llirmingham  Trams.  6%Clu. Pref. 

Do.    4  per  Cent.  1st  Mort.  Dolis 

City  ft  South  London  Ely.  Con.  Ord.  ... 

Do.    6  per  Cent.  Perp.  Pref.  (1S91)    ... 

Do.    (1S00) 

Do.    (100!) 

Jo.    (1908)  

Do.     4  per  Cent,  Perpetual  Debs 

Dublin  United  Trams.  Ord  

Do.     6  per  Cent.  Pref. 

Gt.  Northern  &  City  Kly.  Pref.  Ord.  (4 JJ) 
G.  Northern,  Piccadilly  ft  Brompton  Ord 

Do.     4  per  Cent.  Deb.  Block 

Hastings  &  Dist.  Elec.  Trams.  6%  Cm.  PI', 

Do.      44  Db.  St 

!  Imperial  Tramways  Ord 

JDo.    6  per  Cent.  Pref. 

IDo      4J  percent.  Debs 

I.  of  Thauel  E.  T.  ft  Lt.  5  per  Cent.  Pref. 

Do.    4  per  Cent.  Deb.  Stock 

Lanarbstiire  Traiuuays  

Lanes.  Utd.  Trams  6  t  Prior  Lien  Db.  St. 
Liverpool  Overhead  Railway  Ord 

Do.    6  per  Cent.  Pref 

Do.    4  per  Cent.  Deb 

London  United  Trams.  6X  Cum.  Pref.  .., 

Do.  4  per  Cent.  1st  Mort.  Deb.  Stock 
Mersey  Con.  Ord.  Stuck    

Do.    8  per  Cent.  Perp.  Pref.  

lletropoliUan  Elec.  Tramways  Uef.  

Do.    6  per  Cent.  Cum.  Pref.  

Do.     44  ner  Ccut.  Deb.  Stock  

MelrupuL'tau  Hallway  Consolidated  

Do.    Surplus  Lauds  Stocks 

Do.     34  per  Ccut.  Preference 

Do.    34  per  Ceut.  "A"  Prcl'cronco  

Do.    8j  per  Cent.  Convertible  Pref. 

t  Do.     84  per  Ccut.  Dclteitture  block 

I  Do.     Sj  I"T  lent.  "  A  "  Dilto 


4/0 

4« 

4/0 

41% 

H 

6/. 

UK 

h 

Hi  t/0 
St.  I  6/. 
10    .. 

St.!  i-/. 

lOi  6/0 

St.  I  iX, 

St.  I  „ 

St.  I  .. 

X' 

St., 
St. 
St.  I 
SI. I 
St.  I 
St. 

Si.  _ 

'•'in  okJoalfttiDg  the  yield  allowADoe  baa  been  uiaae  lor  ftconied 

t  Kz  DiTideod 


Dividend 

DUE. 


11'} 
lO'J 


100 


oa 


Mar,  Sept, 
Kcb,  Aug 
Peb,  Aug 
Jan,  July 
April,  Oct 
May,  Nov 
March, . .. 
Mar,  Sept 
.June,  Deo 
Feb,  Aug 
Feb,  Aug 
Jan,  July 
Jan,  July 
March  . . 
June,  D?c 

Fob,  Aug 
Jan,  -July 

June,  Dec  .     .. 
Jan,  July  '     .. 

April,  Oct 

April,  Oct  I     ■• 

Feb,  Ang        U 

Mar,  Sept     lOJ 

Jan,  July  |107j 

May,  Nov  : 

April.  Oct 

Mar,  Sept 

Feb,  Aug 

April,  Oct 

Feb,  Aug 

Jan,  July 


llDSINKSa 

Week  to 

Jui.v  22 

tiigh-i  Low* 

est. 


est. 


97  —101 

86  -90 

i-ia 
44-5 

89  -92 

4^-4* 

105  —109 

ii  -89 

94  -97 

74-3 
94  -96 

6}-54 

6i-63 
96  -97 


1054 


99  —102 
i-l.{ 

H  -H 

82  —80 
7J-83 


63 


April,  Oct  10)4 
Jan,  July 
Mar,  Sept 
Mar,  Sept 
Jan,  July 
AprU,  Oit 
Jan,  July 
.Tune,  Dec 
Jan,  July 
June,  Dec 
Feb,  Aug 
Jan,  July 
Feb,  Aug 
Feb,  Aug 
Jan,  July 
Mar,  Aug 
Jan,  July 
M  arch  . . 
March  . . 
Jan,  July 
Feb,  Aug 
Feb,  Aug 
Jan,  July 
Feb  .... 
Feb,  Aug 
April 

Feb,  Ang 
April,  Oct 
April,  Oct 
April,  Oct 
April.  Oct 
Mar,  Sept 
Jan,  July 


Jan,  July 

U   :  April 

0  ,  J.in,  July 
0  I  April,  Oct 
0  I  Jan,  July 
0     Feb,  Aug  ' 
0  ,  .. 

0      Feb,  Aug 

June,  Dec 
;  Feb,  Aug 
1  April,  Oct 
0  1  May,  Nov 
6  !  Feb,  Aug 
0  Feb,  Aug 
3  I  Feb  .... 
0  Jan,  July 
0  1  Jan,  July 
0  1  April,  Oct 
0  I  April.  Oct 
0  I  Feb,  Aug 
0  I  Feb,  Aug 
0  F'eb,  Aug 
6  I  Feb,  Aug 
6  I  Feb,  Aug 
6  May,  Nov 
6  Feb,  Aug 
0      Feb,  Aug 

Feb,  Aug 
0  Feb,  Aug 
0  Jan,  July 
0  Mar,  Sept 
9  Apnl.Oct 
0  Mar,  Sept 
0  Mar,  Sept 
0     Jan,  July 

Mar,  Sept 
0  Jan,  July 
0  Feb,  Aug 
6      Jan,  July 

Feb,  Aug 
0  Feb,  Aug 
0  Jan,  July 
6  Jan,  July 
0  *  Jau,  July 
I  Feb,  Aug. 


3,', 


104 


I.-;! 


18 

974 


(-24 


814 


SJ 


1 '") 

4i;! 


69 
634 

m 


913      91 


1').'. 


April..   . 

Feb,  Aug 

Jan,  July 

Feb,  Aug 

Feb,  Aug 

Feb.  Aug 

Feb,  Aug 

Feb,  Aug 
\  i  li  i  Jau,  July 
3  17  0  Jan,  July 
iDtereat  but  not  for  redemptioo 


•'• 

'• 

t 

■; 

m 

.. 

a? 

84* 

tn^ 

«bll 

Ml, 

VS» 

■764 

i?J 

91 

9H 

f9 
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EL.EC'TR-IC^^.IL.     CJOIVIP^4.1NIES'     SH^I^E     LIST Continued. 


Last 
Drvi- 

DBND 


NAME. 


Price      Batk  % 
Wed.,      YiKLD- 
Jnly  22.        TP. 


DiyiDEND 
DDE. 


I  BOBIHESS 

WlEK  TO 

\    .U'LY  S2. 


fi  ii.AST 
^  iDEND 


NAME. 


Price 
Wed., 

July  22 


Kate% 
Yield- 
ed. 


DIYIDEHD 
DDE, 


HZ 
3% 

m 


Ft. 
.«t 

H. 

St. 
St. 
St. 

St.!    6% 

ft. I  4% 

6:    .. 

1  0/9i 

1  0/6 

St.  at: 

1  0,7J 

St.  4% 

100  B3f 

..  6% 

6  .. 

6  .. 

SI.  4j 


1  •- 
1  1'4J 
1  2/43 
1  O/VJ 
6/0 
3/0 
4i!t 
4^ 


5 

6 
St. 
St. 

5 
8t.   iX 


SI.    44? 
8t.    4J% 

B  in/0 

B  2/6 
St.    44% 

J  1/0 
Bt.    4J% 

I   0  9J 

1  f>in 

1    ('/8| 
1    1/0 

1  «in 

3    a/J 

100    6% 

I   "/7[ 


2/0 
0/7J 
4*% 
2/6 
4/2 
4% 
62 


6 

b 
St. 

6 

6 
Bt 
SI. 

6    •■ 

Bt.l  4i% 

2!  •• 

2  .. 

St.'  fX 

10  s/u 

Bt.  4% 


lo/O 

6  2/3 

Bi  HZ 

Ki  S/0 

100  4;j 

1  .. 

1  0/9J 

1  0/7J 

Bt.  44/. 

1  .. 

f.  .. 

12  12/0 

II'O  tX, 


2/0 
0/6 


i 

1 
Bt. 
St. 
io«  44X 

100  16/6 
1,  10/0 
6  1/J 
6    HO 

100    4/. 


FUCTRIC  RAILWAYS  &  TRAMWAYS 

Jlctropolitan  Disirict   l*ail«  ny  Oni.    ... 

Po.     Extetisioii  Picf.  (5  per  Out.)    ... 

Do.     Assented  Fxt.  Pref.  fint.  Guar.  I>v 
Unci.  Eicc.  PItf.  Co.  of  London.  Ltd.) 

Do.     3  per  Cfnt.  Coiisoltd.  Pent-charpe 

Do.     4  per  Cent.  Midland  Rent-cborge 
I     Do.     Ovsr.  Slock  4  per  Cent 

Do.    6  per  Cent   P.^rp.  Deb.  Stock  

Po.     4  per  Cent.  Ditto 

I   New  Gen.  T:»ct.  6  oer  Cent.  Cum.  Pref. 
Potteries  Electric  Traction  Ord 

Po.     5  per  Cent.  Cum,  Pref.   

Dn.     4A  per  Cent.  Deb.  Stock     

S.  Met.  E!ec.  TramQ.  &  Lte.  6%  Cm.  Pref. 

Do.     4  per  Cent.  Peh.  Stock  

Sunderland  Dist,  EIec.Trm9.B''';i8tMt.Db. 
TTndercround  Elec.  Rys.Co. of  London... 
Yorkshire  (W.K.)  Klec.  Trams.  Ord 

Do.    6  per  Cent.  Cam.  Pref.    I 

Do.     ^.J.  per  Ceot.  Ist  Debs ! 

ELECTRIC  MANUFACTURING,  &,c, 

{  Aron  Electricity  Meter  Ord 

I     Do.    6%  Ctim.  Pf.  leK  on  a/c  arrears). 
Babcock  &  Wilcoi  Ord 

Do.     Pref. 

British  iDsulated  &  Helsby  Cables  Ord. 

Do.     6  per  Cent.  Pref. 

Do.  4J  per  Cent.  1st  Mort.  Deb.  (red.) 
BritisL  Thoms'n-Honsl'n  44!S  1st  Mt.Db. 
British  Westinphonse  6  per  Cent.  Pref... 

Do.    4  per  Cent.  Mort.  Deb.  Block  .. 
Brush  Electrical  Engineering 

Do.     6  per  Cent.  Pref.  non-Cum . 

Do.     4j  per  Cent.  Perp.  1st  Deb.  Stock 

Do.     Perpetual  2nd  Deb.  Stock     

Callender's  Cable  Con.  Ord 

Do.     6  per  Cent.  Cum.  Pref 

Do.  4^  per  Cent,  let  Slort  Debs,  (red.) 
Castner-Kellner  Alkali  Co 

Do.  H  per  Cent,  let  Mort.  Deb.  (red.) 
Chadburn's  (Ship)  Telegraph  Ord 

Do.     6  per  Cent.  Cum.  Pref.  

tConsolidated  fcjectrical  Co , 

Consolidated  Signal  Co 

Do.     6  per  Cent.  Cum.  Pref.  

•  Crompton&Co.  (Nos.  1  to  «6,000)   

Do.    6  percent.  1st  Mort.  Debs,  (red.) 

Davis  &  Tinilnins 

Dick,  Kerr  &  Co.  Ord 

Do.     6  per  Cent.  Cum.  Pref. 

Do.     4J  per  Cent.  Deb.  Stock    

Edison  &  Swan  United  ("A"  Sh.)  (£3  pd.) 

Do.    (£6  pain)    

Do.    4  per  Cent.  Mort.  Deb.  Stock  (rd.) 

Do.     6  per  Cent.  2nd  Deb.  Stock 

Edmundson's  Elec.  Corp.  Ord.    ...  - 

,     Do.    6  per  Cent.  Cum   Pref.  

t  Do.    4J  per  cent.  1st  Mort.  Deb.  (red.) 
Electric  Constroctton  Co 

Do.     7  per  Cent.  Cum.  Pref.  

t  Do.     4  per  Cent.  Perp.  Ist  Slort.  Jebs. 
General  Electric  (1900)  6%  Cum.  Pret... 

Do.     4  per  Cent.  1st  Mort.  Debs 

llrnleT'sTelepraph  Works  Ord 

Do.    '4J  per  Cent.  Pref.    

Do.  44  per  Cent.  Ist  Mort.  Deb.  Stock 
(India  Enbber.Gutta  Pcrcha,  4c.,  Wrks. 

Do.     4  per  Cent.  Debs,  (red.) 

Is'ational  Elec.  Construction  Co 

KichBrdsoDB,  Wcslgarth&Co,,  Ltd, Ord. 

Do.     6  per  Cent.  Cum.  I'ref. 

I  o.  4J  percent.  Perp.  Deb.  Slock  ... 
Mmplei  Conduits  Ord 

Do.    B  per  Cent.  Cum.  Pref. 

(lelegraph  Construction  &  Maintenance 

I'o.  4  per  Cent  Deb.  Bonds  (1909)  ... 
Vickers,  Sons  &.  M8.vun,  Ltd.,  Ord 

Do.     6  per  Cent.  non. Cum.  Preference 

Do.    6  per  Cent.  noii-Cutu.  Preferreti 

Do.     4  per  Cent.  )8l  Mori.  Db.Sk.(red) 

Do.     4i  per  Cent.  2n(l  Mort.  Del.. (red.) 

Do.     6  percent. :  rd  M4»rt.  l>ebs.  bcrip. 

t.I.C.Whil.&Co.64  Cm.Pref.  id&bonus 

WillBus^  Kobinson  Ord 

Do.    b  jicr  Cent.  Cum.  Pref. 

Uo      4  per  Cent.  Ist  Mort,  Debs 


Continued.  '  £  a,  d. 
1H-12J 

21  —26     I 


TELEGRAPHS. 


10 

.00    6i 

BI.    16/0 

BI.  30/0 

Kt.    U 

BI.    i% 

10    6/0 

10   10/0 

6    2/0 

f.    6;0 

60    44% 

20    4/0 

11,0  445; 

HI. 

26/0 

HI. 

17/6 

HI. 

iX. 

10 

m 

BI. 

*x, 

100 

*x, 

26 

4S 

10 

6/0 

100 

*iX 

26 

62/0 

J  00 

«l 

100 

«1 

I 

100 

*x 

^ 

1/8 

100 

*■/. 

10 

10 

t/0 

10 

2U,0 

100 

bX 

10 

»/0 

HI 

u 

.. 

«x 

Amazon  Telegraph 

Do.     6  per  Cent.  Debs,  (red,|    

Anf^lo-Aniencan 

,     Do.     Preferred    

Do.     Deferred     

C  omuiereial  Cable  4  per  Cent.  Deb.  Htk. 
I  Cuba  Submarine  Ord 

Do.     Preference  10  per  Cent 

Diiect  Spanish  Ord 

Do.     10  per  Cent.  Cum.  Pref,    

Do.     4J  per  Cent.  Del 

Direct  United  Stalep,  (.'able 

Direct  West  India Csblo44;);  ^K- I>l>,(rd,|i 

tlamcrn  Ordinary    

I   Do.    SJ  per  Cent.  Pref.  Slock  

Do,    4  MT  Cent.  Mort,  Dell,  Htk,  (red,) 
tKaslcrn  Kxteiision  

Do,    4  I  er  Cent.  Dcli.  Stuck  

tasleru  i  8.  Afrir.n  4V  Mori.  Deb.  1909 

Do.     iX  Mauritius  Hub.  Debs,  (red.)   ... 
t  GN.C'l  CojienliB(feii),wlb  Coupon  74 
U  Bhrn>&  Bermuda  44  ;:i«l  Ml.  Db.(  red.) 

Indo-European 

MuckaT  Conipauiea  Commoli  

I'o.    i'rcloieiM.-o    

Marconi  s  Wireless 'lulef{.  Co 

I'acilic  &  Europe'ii  'J'el.4;4Unar.Dbs.(red.) 
VesI  Couhlol  America 

Do,     4  per  (  elit,  lleliH 

^  e-.t  liiiiiu  (V  i'anania  

Do,    I)  pirCrnCIsI  Pref. 

Jio.    OpirCrnl,2udlVcf,ol,una/oufar, 

Do,     1.  j.er  Ceiil,  Debi 

Western  Jelr^riph    

Do.    4  per  Cent.  Deb.  Mtock  (red.) 

Wnlern  Union  Telvnb,  *1,0004{  li<indi 


46  -50 
73  -76 
98  —102 
44  -43 
116  —120 
71  —76 
1-1 

1-4 

„^-« 
93  -96 

3-1 

76  —80 
75  —80 
40  —44 

i-l« 

»J-3i 

83  —8b 


3i;-3ij 

l,'.-lft 

«J-6J 

6  -64 
102  —106 

93  —98 

43  -48 

70  -76 

63  —58 

9i-10j 

61 -6i  , 

104*— 1064 

102  — IJ6 

l,".— Ir's 
1  -14 

i-5 

Ift— Ij's 

ii-! — 8; 

Jf-U 

90  —93 

l-U 

H-H 

1  -IJ 

99  -102 

i-l 
14-5!4 

76  ■   79 

86  —87 
i-t 
4-1 

61  —71 
1-J 
U-2 

ee"- 71 
74-8 

84   -i-7 

104-114 

5  -6J 

100  —108 

164-164 

98  —100 

t-i 

87  — kO 

li 

6» 

3)   —33 

100  -102 

1S?-15? 

1  -u 

102  — 1U6 

103  — K6 

104  -106 
102  -lOl 

7  -8 
3-11 

Sl-Si 
72  — 7o 


7    0  0 

3  19  0 

3  18  0 

3  11  0 

5    0  0 

I   6    fi  0 


8  0 
6  13 
4  14 

I  6  0 
6  0 
6     6 

II  8 


esc 


7  13  7 

4  16  3 

3  16  9 
7     4  0 

4  12  0 
4  5  6 
4  12  0 


8    8    0 


6  0 

7  14 

7  1 
i  7 
4     4 

8  14 

4  5 
8    8 

5  6 

7  0 

8  17    9 

6  4    0 
8    16 

6  7    0 

7  11    0 
4  16    0 

4  S     6 

500 
6    '.    6 

5  16    0 


5    6    6 


6  13  0 

6  6  0 

N  12  0 

6  10  0 

4  2  0 


7  2 
6  17 
6     0 


6     8  0 

3  18  0 
8  110 

4  9  0 
4  14  6 
a  16  0 
4     6  0 


2  - 

86  - 
67  - 
103  - 
16i- 
83  - 

74- 
I64- 

S  - 

a  - 
00%- 

13J- 

93  - 

132  - 

SH- 

101  - 

121 

101  ■ 

KG  • 

IK)  - 

27  • 

98  • 

6b  • 

on  . 

»U  . 

8' 
97 
lA 
V8  ' 

H 

99 

im- 

B114- 

80  ■ 


-3 

-39 
-61) 
-101 
■16 

-se 

-84 
-164 

-3J 
9 

103°< 
-ISJ 
-ID, 
-196 

en 


7  10  0 
4    0  0 

8  0  0 
6    6  tl 


Uign- 

est. 
Feb,  Aug  I  113 
Feb,  Aug  j  21} 

Feb,  Aug   I     ■• 
Jan,  July  I  74J 
Jan,  July  !101 
M8r,Pept 
Jan,  July 
Jan,  July 
May    .,,, 
April,  Oct 
Feb,  Aug 
May,  Not 
Feb,  Aug 
Jan,  July 
Jan,  July 
June,  Dee 
March   . . 

Jan,  Jnly 


Low 
est. 
Hi 


115^ 


April,  Oct 
April,  Oct 

Jnlj,'  Feb 
Jan,  Jnly 
Jan,  Jnlj 
Mar,  Sept 
Feb,  Aug 
Jan,  Jul  J 
March  .. 
Mar,  Sept 
Mar,  Sept 
Jan,  Jul  J 
Jan,  July 
Jan,  July 
Not,  May 
May,  JJov 
Feb.  Aug 
March  .. 
April,  Oct 
August ... 
April,  Oct 
April,  Oct 
Jan,  July 
Jan,  July 
Mar,  Sept 
Sept  .... 
Sept  .._ 
Jan,  July 
Feb,  Aug 
Feb,  Aug 
June,  Deo 
Mar,  Sept 
Jan,  July 
May,  Nov 
Jan,  July 
Jan,  July 
July  .... 
Jan,  July 
June,  Deo 
Msr,  Sept 
Feb,  Aug 
Feb,  Aug 
Mar,  Sept 
Feb,  Aug 
April.  Oct 

April 

Not  .... 
May,  Not 
Jan,  July 


Mar,  July 
Jan,  July 


June,  Dec 
June,  Dec 


Apr.  Oct 
Apr,  Oct 
May,  Not 


31f 


Jone,  Dec 

6  12  0     June,  Dec 

5  13  6  F,My,AK,N    6^ 
8  1»  0  F,My,AB,N  104      I03 

6  0  F,My,Ag,N    1»J      ISjj 

4  13  0  Jn,Ap,Jy,0    Wj      ttoj 

7  0  0  Feb,  Aug 
0    1  6      Feb,  Aug 

6  4  0  April,  Oct 
6  11  0  April, Oct 
4     7  0     Jan,  July    100 

1  0  J»,Ap,Jy,0    13',  r      II  i 

4  111  0      June,  Dec 

6     4  0  Ja.Ap,Jy,0  1311    132J 

4     2  0  Ja,Ap,Jy,0    83        83» 
"      May,  ^o»  '1"-J    1"U 


105 


It^ 


86} 


81} 

Hi 


1041. 
1U34 
Oit 


77i 


3i 


11(5 


6/. 


106 

lu2 


31 

7!>1 


—103 

>  17 

6 

-ISJ 

6     0 

"   1 

—  1U3 

S  17 

e 

-lOi! 

II  IH 

0 

-102; 

8  18 

6 

-20 

e  16 

0 

—100 

4  10 

0 

-60 

6  12 

0 

-70 

r>  14 

0 

-70 

-i 

— lOa 

S  11 

0 

4     0 

n 

-ii'ii 

4     0 

0 

-lui 

a  IV 

0 

-l\ 

7   i" 

0 

-»i 

^ 

-108 

4  18 

0 

-144 

4  19 

0 

-101 J 

U  18 

s 

-» 

t  14 

0 

jH,A}i,Jy,0 
Feb,  Au|{ 
Feb,  Aug 
May,  Sot 
Jail,  July 
June,  Deo 
May,  Not 
Ja,Ap,Jy,u 
Ja,Ap,Jy,0 
April,,.. 
June,  Dec 
May  ,.„ 
Jan,  July 
May,  Nut 
May,  Not 
May,  Not 
Jau,  July 
Mr,Jn,ll,D 
June,  Deo 


'»*    i2i,; 

tv'.^l    1014 


674 


I3J  I  13;i 
lou|   1004 


ICOi  2t 

..    iX 

St.l  6% 

6  3,0 
110/74 

1!  0/6 

St.:  6? 

St.!  6X 

10'  6/0 

10  e/0 

6  2/6 
3J« 
4« 
1/0 
0/7i 
4% 
44% 
3/0 
2/6 


3/0 

6/0 

ex 

6% 

4/0 
2/6 
HX 
»'/. 

65  0 

6% 

HX 
*iX 
HX 
Ki 


TELEPHONES. 

tAmer.  Telephn.  &  Telegh.  Cap.  St 

Do.     Coll.  Trust  $1,0004  per  Cent.  Bds 
Anglo-Portug'se  TeL  liZ  Ist  Mt.Db.  Stk. 

Chili  Telephone  

Moute  Video  Telephone  Ori 

Do.    6  per  Cent.  Pref  

National  Co.  Pref.  Stock  

Do.    Def.  Slock 

6  per  Cent.  Cum.  Ist  Pref    

6  per  Cent.  Cum.  2nd  Pref. 

6  per  Cent.  non-Cum.  3rd  Pref.  ... 
Deb,  Slock  34  per  Cent,  (red.)    ... 
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M^  O  T  E  S. 


The  "G.B."  System  and  the  L.CC 

It  is,  we  suppose,  inevitable  that  every  branch  of  nmni- 
'ipal  work  should  be  exposed  to  the  fierce  light  of  political 
controversy.  This,  in  theory,  is  an  advantage.  It  allows 
a  close  watch  to  be  kept  on  a  concern  which  suffers  liy 
having  no  competitors,  and  is,  therefore,  likely  to  become 
rather  stunted  in  its' growth.  That  this  is  so  is  a  fact  well 
known  to,  and  put  forward  by,  political  economists.  But 
when  the  controversy  becomes  merely  political  in  nature, 
judgment  is  likely  to  be  thrown  to  the  winds,  and  not  only 
is  the  municipal  trading  concern  itself  involved,  but  other 
subsidiary  persons  are  dragged  in,  often  to  their  own  de- 
triment. Nobody  who  studies  the  daily  Press  can  have 
failed  to  notice  the  controversy  that  has  lately  been  carried 
on  in  reference  to  the  surface  contact  trams  in  the  I'.ow- 
road.  It  will  be  remembered  that  owing  to  the  proximity 
of  the  L'nderground  Kailway  a  conduit  was  impossible, 
while  the  Stepney  Borough  Council  objected  to  the  use  of 
the  overhead  system.  The  "  G.B."  surface  contact  system, 
which  has  been  in  successful  operation  at  Lincoln  since 


November,  1905,  was,  therefore,  adopted,  and  a  section  of 
route  was  opened  on  June  25th  last.  The  running  has  not 
been  an  unqualified  success ;  in  fact,  it  has  been  so  ineffi- 
cient that  the  surface  contact  cars  have  been  withdrawn 
and  horse  trams  substituted. 


TuAT  a  system  which  has  been  successfully  operating  in 
Lincoln  for  nearly  three  years  should,  after  a  few  weeks' 
running  in  London,  be  quite  incapacitated  seems,  in  spite 
of  the  difference  in  traffic  conditions,  rather  curious.  As 
an  explanation  of  this  we  mention  the  following  points 
which  are  put  forward  by  the  "G.B."  Surface  Contact  Co.. 
and  summed  up  in  the  statement  that  certain  alterationshave 
been  made  in  their  .system  by  the  Council's  engineers.  These 
alterations  have  practically,  it  is  claimed,  rendered  opera- 
tion impossible.  In  Lincoln  the  cable  conduits  drain  into 
small  catch  pits,  which  are  separate  from  each  other  and 
which  can  be  emptied  from  the  road.  In  London  the  con- 
duits drain  into  a  common  sump  connected  with  the  main 
drain.  This  arrangement  is  said  to  be  the  cause  of  the 
gas  explosions,  about  which  .so  much  has  been  heard.  At 
turn-outs  and  other  special  work  insulators  have  been  in- 
serted against  the  wish  of,  and  in  ]3laces  not  recommended  by, 
the  "G.B."  Surface  Contact  Co.  Thecable  at  these  points  being 
in  a  state  of  strain  has  led  to  insulators  breaking  and  con- 
sequent earths.  The  frames  and  covers  of  the  access  boxes 
are,  in  certain  cases,  said  to  be  above  the  road  level,  so  that 
earthing  occurs  from  car  chains  coming  in  contact  with 
them.  The  arrangement  of  the  studs  at  special  work  is 
badly  designed  and  is  not  suitable  for  the  cars  used.  The 
pick-up  magnets  were  originally  de.signed  with  three  cores> 
but  the  Council's  engineers  have,  it  is  said;  removed  one  of 
these,  with  the  result  that  the  pull  is  not  sufficient  to  over- 
come the  spring,  and  proper  working  cannot  be  obtained. 


The  above  statements  form  the  "(J. 15."  Surface  Contact 
Co.'s  case.  They  have  ofl'ered  to  put  the  electrical  equip- 
ment of  the  track  in  an  efficient  state  and  to  maintain  it  for 
twelve  mouths  provided  the  Council  will  fit  the  cars  in 
accordance  witli  their  designs.  They  claim  that  the  un- 
satisfactory conditions  now  obtaining  are  due  to  a  total 
disregard  of  their  advice  and  instructions  by  the  Council's 
engineers.  Although  the  Highways  Committee  recom- 
mended that  the  system  be  abandoned  and  the  overhead 
system  substitutcJ,  the  Council  finally  decided  that  exjiert 
advice    should  be   taken  and    that  the    ex[ierimcnt  with 
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surface  contacts  should  be  continued  during  the  recess.  As 
to  the  technical  points  involved,  we  do  not  care  to  express 
an  opinion  without  hearing  the  other  side  of  the  question, 
and  as  the  L.C.C.  otficials  are  silent  we  must  leave  this 
part  of  the  subject  for  future  comment.  But  as  a  matter 
of  general  policy  we  think  that  it  is  a  great  mistake  to 
divide  responsibility  lietween  the  purchaser  and  the  con- 
tractor (through  alterations  effected  by  the  former)  in 
such  a  specialised  matter  as  a  surface  contact  system. 
If  the  London  County  Council  have  altered  the  designs 
and  have  disregarded  the  protests  of  the  Company,  the 
responsibility  of  failure  falls  upon  the  Council,  and  the 
Company  shovdd  be  given  a  free  hand  to  put  matters  right 
before  failure  is  finally  proclaimed. 


Concrete  Transmission  Poles. 

The  cost  of  supports  for  high-voltage  transmission  lines 
is  a  matter  of  considerable  importance  and  one  which  has 
received  world-wide  attention  in  recent  years.  The  increase 
in  the  voltage  of  hydro-electric  transmission  schemes  neces- 
sitated the  abandonment  of  the  wooden  pole  as  well  as  the 
entire  reconstruction  of  the  insulator  and  its  support.  Steel 
towers  and  suspended  insulators   are  now    becoming  the 
rule  rather  than  the  exception,  but  both  are  very  expensive 
items.     The  steel  tower,  particularly,  is  a  source  of  cost 
which    may    ultimately    prohibit    its    employment,    more 
especially  as  it  requires  to  be  repainted  periodically  and 
must,  for  this  reason,  be  examined  at  stated  times.     Con- 
crete suggests  itself  as  a  possible  substitute  for  steel  in  this 
capacity,  and  our  readers  may  turn  with  some  interest  to 
another  page  on  which  is  described  a  machine  for  the 
manufacture  of  reinforced  concrete  poles.      The  process 
possesses  the  two-fold  advantages  of  simplicity  and  low 
cost  of  product,  while  it  certainly  presents  possibilities  of 
development  which  should,  if  tlie  makers'  claims  can  be 
substantiated,  put  a  different  complexion  on  transmission 
line  costs ;   that  is,  regarding  at  the  moment  one  only  of 
the  types  of  product  coming    from  the  machine.       Our 
description  elsewhere  contain?  figures  (given  by  the  pole 
makers)  comparing  the  concrete  pole  with  those  of  iron 
and  wood.     On  inc^uiry,  we  are  also  informed  tliat  a  con- 
crete pole  52  ft.  high  erected  at  Lucerne  was  put  up  for  £9, 
a  slightly  lower  steel  braced  column  having  cost  £4."5.     In 
each  case  the  load  was  represented  by  a  constant  2,{i0()lli. 
wire  pull.     Particulars  of  the  span  are  not  supplied,  but 
we  understand  that  for  the  same  load  it  would  be  the  same 
in  each  case, 


These  figures,  in  so  far  as  they  concern  general  transmis- 
sion line  practice,  may  lie  acce])ted  witli  some  reserve,  hut 
they  certainly  point  to  a  niaiked  difference  in  the  initial 
outlay  required  for  steel  towers  and  concrete  poles  respec- 
tively. The  sj)an  remaining  the  sjimc  in  both  cases  prac- 
tically clinches  the  argument  in  favour  of  the  concrete 
pole  for  this  reason.  The  steel  tower  has  been  welcomed 
on  tran.smission  lines  because  it  reduces  the  niiinher  of 
su]ip()rting  points,  and  tiiereby  tends  to  minimise  tlm 
risk  of  breakdown  of  insulators,  increasing,  of  cnuisc  llii' 
general  reliability  of  the  line.  Hut  steel  lowers  have 
proved  costly  to  erect  and  maintain ;  also  they  have 
no  insulating  factor  in  themselves.  If  a  wiri-  hccduies 
"  inisliipped "    and   touches    the    tower,   an    earth    results 


at   once    without  warning.     From    what  we  can  gather, 
the    reinforced    concrete    pole     does    not    represent    a 
"  dead    earth,"    if    touched    by    a    live    wire,    and    suffi- 
cient warning  would  be  given   of  the  fault  on  the   line 
before  the  supply  would  be  entirely  interrupted.     If  this 
claim  can  be  substantiated  in  practice,  and  also  if  the  rein- 
forced concrete  pole  can  be  erected  at  such  reduced  cost 
there  should  arise  a  demand  for  this  class  of  pole  on  trans- 
mission lines,  both  new  and  old.     We  think  there  can  be 
little  doubt  about  the  life  of  the  poles.     This  should  con- 
siderably exceed  that  of  wood,  and  of  iron  or  steel,  while 
it  must  be  borne  in  mind  that  this  lengthy  existence  is 
practically  independent  of  maintenance.     The  introduction 
of  these  poles  into  transmission  line  practice  should  be 
closely  watched  by  interested  engineers.     We  may  remark 
in  conclusion  that  rectangular  poles  have  been  used  in 
Canada  and  the  United  States  on  transmission  lines,  but 
the  Siegwart  process,  described  elsewhere,  is,  as  far  as  we 
know,  the  first  system  introduced  for  the  use  of  cylindrical 

poles. 

—  III    ■  —  ■ — ^ 

London  Electric  Power  Bills. — At  the  House  of  Commons  a 
long  discussion  took  place  last  evening  (Thursday)  as  to  the 
procedure  to  be  adopted  in  regard  to  the  consideration  of  the 
London  Electric  Power  Bills.  After  a  statement  by  the  Prime 
^Minister,  it  was  decided  that  the  London  and  District  Elec- 
tricity Supply  Bill  should  be  taken  last  evening,  the  other  two 
bills  being  left  over  for  the  autumn  session.  Accordingly  the 
discussion  on  the  London  and  District  Bill  commenced  at 
8:15  last  evening,  and  was  proceeding  when  we  went  to  press, 
the  main  opposition  to  tHe  bill  emanating  from  a  number  of 
Progressive  members  of  the  last  London  County  Council,  in- 
cluding Mr.  Pickersgill  and  Mr.  T.  Davies.  The  rejection  of 
the  measure  was  moved  by  the  Eight  Hon.  Henry  Chaplii>,M.P. 
for  Wimbledon.  This  opposition  entailed  considerable  debate, 
and  we  must,  consequently,  leave  our  report  of  the  proceedings 
to  our  next  issue. 

The  Imperial  College  of  Science  and  Technology. — At  a 
meeting  of  the  governing  body  of  this  institution,  held  on 
Friday  last,  it  was  announced  that  the  Koyal  Commissioners 
of  the  Exhibition  of  1S51  had  appropriated  the  whole  of  the 
remaining  site  of  their  estate  at  South  Kensington  for  the 
purposes  of  the  College.  The  rector  of  the  College  (Dr.  H.  T. 
Bovey,  F.E  S.)  was  appointed  an  c.v-ojficio  member  of  the 
governing  body  and  the  Hon.  II.  J.  Strutt,  F.K.S.,  additional 
professor  of  physics. 

Institution  of  Mechanical  Engineers. — The  summer  meeting 
of  this  Institution  was  opened  on  Tuesday  last  at  Bristol.  The 
visitors  were  welcomed  at  University  College  by  the  Lord 
Mayor,  Sherill',  Sir  Ceorgc  "White  and  Prof.  Lloyd  Morgan. 
Several  Tapers  were  then  presented  to  the  meeting,  'i'he  new 
docks  at  Avonmouth  were  visited  in  the  afternoon,  and  a 
dinner  was  hold  in  the  evening.  We  hope  to  deal  with 
some  of  the  Papers  in  a  subsequent  issue. 

Speed  Indicators  on  Tramcars. — It  is  onnounced  that  the 
Board  of  Trade  is  ini|uiriiig  into  a  suggestion  that  speed  indi- 
cators be  fitted  on  tramcars.  An  intimation  to  tliis  eflect  baS 
been  sent  by  i\u-  Board  to  the  tramway  and  antoniobilc  organi- 
sations in  (ileal,  iiritain.  The  Board  asks  to  be  furnislicd  with 
such  inf(Mniation  as  these  organisations  possess  reganliiig  the 
trustworthiness  and  cost  of  the  speed  indicators  now  on  the 
market.  They  add  that  for  iraniiMr  pm  poses  it  is  d('siral)le 
that  the  indicator  should  bo  reliable  for  speeds  as  low  as  I  miles 
an  hour  as  well  ns  for  maximum  speeds. 

Cable  Interruptions  and  Repairs. 

Miiii  III  liiloiTuption.  l>n to  of  Repair. 

C.TV<Minr-}S;ihiiM.H May  12,  1908  ...  .Iiily  24,  1908 

Init  I'nlmaH-Aircrifo  Miiv  18.  1908  ...  — 

K«.ui.lanK-MiUui.lo July  9.  1908  ._  July  22,  1908 

KkIoikhi  — Ciaml  Miis.iam    ...     Jiilv  20,  1908  ...  — 

■Ic<lila     .SimUiiii  Idly  27,  19C8  ...  — 

A»BHl.-Maw.owali July  23,  1908  ... 
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University  of  Cambridge. — On  llonday  last  Prof.  Livcing, 
F.K.S.,  was  tlie  lecijiiciit  of  an  ilhmiinateil  address  on  his  re- 
tirement from  the  chair  of  chemistry  in  this  University,  a  post 
wliich  he  has  held  for  nearly  half  a  century. 

Franco  British  Telephone. — It  is  stated  that  the  Postmaster- 
General  has  decided  to  put  down  two  new  telephone  cables 
between  France  and  England.  When  these  cables  are  ready 
for  work  the  charj!;e  for  messages,  it  is  further  stated,  is  to  be 
reduced  from  8s.  to  4s.  2d. 

Air  Pump  for  Incandescent  Lamp  Work.  — Eiif/ineering  News 
describes  a  two-stage  vacuum  pump,  capable  of  producing  a 
vacuum  within  002  in.  of  the  barometric  height,  which  is 
being  used  b}-  makers  of  incandescent  lamps.  The  pump  is  of 
the  reciprocating  piston  and  cylinder  type  with  two  cylinders 
of  12  in.  diameter  and  12  in.  stroke.  The  valves  are  operated 
meehanicallj-  from  eccentrics  on  the  main  shaft.  The  machine 
may  be  driven  by  belt  or  gearing,  or  is  built  with  steam 
cylinders  attached. 

Wireless  Telegraph  Notes. — We  are  informed  that  a  message 
received  from  Lima  reports  that  the  telegraphic  connection 
with  Iquitos  (on  the  Amazon  Eiver)  is  now  opened.  The  con- 
nection from  Lima  to  Puerto  Bermudez  is  effected  by  means 
of  a  wire  telegraph  line  while  the  section  from  Puerto  Bermudez 
to  Iquitos,  a  distance  of  about  1,000  km.,  which  in  part  consists 
of  primeval  forest  is  bridged  by  a  "  Telefunken  "  radio-tele- 
graphic installation.  The  original  intention  of  the  Government 
of  Peru  to  connect  Ljuitos  by  means  of  a  wire  line  was  given 
up  on  account  of  the  difficulties  and  the  cost  involved.  The 
Telefunken  Company  succeeded  in  establishing  the  service 
within  two  years  at  a  cost  to  Peru  of  about  1,000,000  marks. 

Associated  Municipal  Electrical  Engineers. — The  following 
were  elected  officers  of  this  Association  for  the  ensuing  year  at 
the  annual  general  meeting  lield  on  Friday  last :  President — 
Mr,  C.  N.  Russell  (Shoreditch).  Vice-Presidents — Messrs.  G.  CI. 
Bell  (Hammersmith),  W.  C.  P.  Tapper  (Stepney),  and  W.  C. 
Ullmann  (East  Ham).  Treasurer — Mr.  G.  G.  Bell.  Auditors — 
Messrs.  A.  J.  Fuller  (Fulham)  and  P.  E.  Eycroft  (Heston). 
Hon.  Secretary — Mr.  A.  H.  Shaw  (Ilford).  Council — Messrs. 
S.  W.  Baynes  (St.  Pancras),  J.  R.  J.  Bowden  (Hackney),  A.  C. 
Cramb  (Croydon),  C.  S.  Davidson  (Mortlake),  A.  Gay 
(Islington),  A.  C.  Gilling  (Epsom),  C.  F.  Mclnnes  (Gravesend), 
L.  L.  Robinson  (Hackney),  E.  Sayer  (Hampstead),  A.  H.  Sea- 
brook  (West  Ham),  N.  Staniland  (Hornsey),  and  J.  E.  Tapper 
(Beckenham). 

Electric  Lighting  on  Trains. — A  successful  trial  of  the 
Rosenberg  train-lighting  equipment  was  made  recently  on  the 
Austrian-Hungarian  Government  Railways.  The  car  used  for 
the  test  contained  six  compartments,  each  of  which  was  equipped 
with  two  IGc.p.  tungsten  lamps.  The  car  also  carried  five 
other  lamps  of  the  same  type  and  rating.  The  lamps  operate 
at  32  volts,  while  the  generator  is  designed  for  an  E.M.F.  of 
from  44  to  58  volts,  the  full-load  output  being  30  amperes.  A 
storage  battery  capable  of  supplying  energy  to  the  lamps  for 
six  consecutive  hours  has  been  installed.  Iron  ballast  resistors 
of  the  cartridge  type  are  connected  in  series  with  the  lamps 
when  they  receive  energy  from  the  generator.  These  resistors 
are  moimted  in  the  vestibules.  In  the  vestibules  are  also 
fixed  field  rheostats  which  serve  for  adjusting  the  voltage 
of  the  generators  when  charging  the  storage  battery,  and  an 
automatic  reverse-current  relay  which  prevents  the  battery 
from  feeding  energy  to  the  generator  when  the  speed  is  low. 
It  is  reported  that  the  lamps  give  a  steady  light  and  do  not 
flicker  when  the  train  is  accelerating  or  retarding. 

Wireless  Telephony. — In  our  last  issue  we  referred  to  the 
action  taken  bj'  the  U.S.  Postal  Department  against  the  Oak- 
land Trans-Continental  Aerial  Telephone  &  Power  Co.  for 
fraud.  According  to  the  IFcstcrn  J'Jectrician,  since  the  case 
has  gone  for  trial  in  the  Courts  it  has  been  shown  that  the 
action  was  too  hasty,  at  least  in  its  application  to  .Tahnke,  the 
wireless  telephone  inventor.  The  indictments  against  J.  B. 
Alien,  Dr.  Bardach  and  M.  F.  Allen  of  the  company  named, 
who  were  charged  with  using  the  mails  for  a  scheme  to  de- 
frau<l,  were  dismissed  on  July  6th.  The  hearing  of  Prof.  Albert 
Jahnke,  the  inventor  of  the  wireless  telephone  advertised  by 
the  company,  and  W.  H.  Shadburne  was  continued  the  next 


day,  following  a  motion  for  dismissal.  Frank  Carmody,  an 
electrician  of  1.")  years'  experience,  now  em])loyed  in  the 
Mint,  testified  that  he  had  attended  a  demonstration  of  Prof. 
Jahnke's  wireless  telephone  in  Kansas  City,  Mo.,  in  1904,  and 
communicated  articulate  speech  without  the  aid  of  wires  from 
Kansas  City  to  a  place  seven  miles  away.  Carmody  said  that 
Jahnke  had  the  right  principle,  and  that  if  a  person  could  talk 
one  mile  he  could  communicate  for  a  distance  of  1,000  miles 
if  the  instrument  were  strong  enough.  The  defence  also 
proved  that  Jahnke  had  expended  £2,000  of  his  own  money 
in  perfecting  his  invention,  and  that  he  had  received  but  £120 
from  the  Oakland  Compan\'  for  his  services. 

An  Electrical  Recording  Target. — We  are  sure  every  one 
who  has  shot  or  superintended  range  firing,  whether  as  a 
Regular  or  a  Territorialist,  has  been  struck  by  the  archaic 
methods  at  present  used  in  marking.  Not  only  is  a  consider- 
able time  taken  up,  but  in  the  mind  of  one  who  has  missed  there 
always  lingers  an  idea  that  the  marker  is  in  leigue  against 
him.  To  get  over  these  difficulties  many  arrangements  have 
been  tried,  but  without  any  great  success.  The  majority  are 
exceedingly  complicated,  and  the  remedy  is  often  worse  than  the 
disease  ;  but  we  shall  shortly  hope  to  see  some  improvement  in 
this  matter,  for  Mr.  S.  A.  M.  Rose,  of  Melbourne,  has  recently 
patented  an  arrangement  which  is  certainly  very  simple,  and 
should  work  well  in  practice.  The  target  consists  essentially  of  a 
roll  of  paper  which  is  wound  off  a  drum,  then  passing  through  a 
framewhere  it  is  exposed  to  fire.  At  the  firing  position  is  another 
similar  target.  When  the  target  has  been  pierced  by  the 
shot  it  is  moved  between  a  number  of  spring  arms,  which  are 
held  off  by  the  paper.  One  of  these  arms  falls  through  the 
hole  made  by  the  bullet,  and  completes  a  circuit,  causing  an 
indication  to  be  transmitted  to  the  firing  position.  At 
the  firing  position  an  ingenious  arrangement  of  solenoids 
and  linkage  movements  causes  the  position  of  the  shot 
to  be  marked  exactly  on  the  similar  target,  and  the  target 
proper  can  be  then  re-set  from  this  position.  Former  elec- 
trical targets  suftered  too  much  from  a  plethora  of  wires.  In 
the  Rose  system  only  three  wires  are  needed  for  an  indi- 
vidual target,  though  when  volleys  are  fired  more  are 
necessary.  The  general  adoption  of  such  an  arrangement  should 
add  much  to  the  peace  of  mind  of  range  officers  in  general, 
for  nothing  is  more  distressing  than  an  attempt  to  commu- 
nicate with  a  marker  over  the  ordinary  range  telephone. 

Provisional  Electric  Lighting  Orders,  1903. — The  report  by 
the  Board  of  Trade  respecting  the  applications  and  proceed- 
ings under  the  Electric  Lighting  Acts  1882  to  1902  during  the 
past  year  was  recently  issued.  Of  the  27  applications  for  pro- 
visional orders  received  in  December,  1907,  17  were  made  by 
local  authorities  and  10  by  companies,  and  orders  were  granted 
except  in  the  undermentioned  cases  : — • 

Barton-oii-Jrirell  District  Council  applied  for  an  order  to  enable 
them  to  transfer  the  powers  undei-  their  1906  order,  but  the  Board  of 
Trade  were  not  satisfied  as  to  the  financial  position  of  ,the  company 
who  were  proposed  as  transferees  or  that  the  company  wished  to  take 
a  transfer,  and  the  Board  refused  to  grant  the  order. 

Ba'h  Rural  District  Electric  Lighting  (Amendment)  Order  was  not 
proceeded  with  by  the  Council. 

Broddfilone  L((/.^ibandoned  their  application  for  Fleetwood. 

In  the  case  of  the  Johnstone  Electric  Lighting  order,  which  was  applied 
for  by  Strathclyde  Electricity  Supply  Co.,  as  the  promoters  failed  to 
produce  the  consent  of  the  local  authority,  or  to  satisfy  the  Board  of 
Trade  that  consent  should  be  dispensed  with,  the  application  was 
refused. 

For  Oitlton  Broad  there  were  two  applications  for  orders(by  the  Urban 
Council  and  by  Lowestoft  Corporation!,  hut  the  application  of  the 
Urban  Council  was  preferred,  Lowestoft  Corporation,  however,  suc- 
ceeded in  their  application  for  further  powers  for  their  existing  under- 
taking. 

The  Lymiwjton  (Extension)  Electric  Lighting  Order  was  granteil  to 
Lymington  Electric  Light  &  Power  Co.,  but  the  area  of  supply  in  the 
parishes  of  Milford  and  Hordle  was  reduced. 

In  the  case  of  Mdedcsjidd  Electric  Lighting  (Amendment)  Order, 
promoted  to  enable  the  Corporation  to  transfer  their  powers  under 
their  1901  order  to  a  company,  the  Board  were  not  satisfied  as  to  the 
financial  position  of  the  company,  and  the  application  was  refused. 

M'oLiiifi  Electric  Supply  Co.  withdrew  their  application  so  far  us  it 
related  to  Staines  and  Egham,  and  the  order  was  granted  in  respect 
of  the  remainder  of  the  area. 

Since  the  date  of  the  last  report  the  Board  of  Trade  have  api^roved 
deeds  transferring  the  powers,  duties  and  liabilities  of  the  under- 
takings in  the  case  of  19  orders.  In  all  cases  the  transfers  were  to- 
companies,  13  being  to  power  companies. 
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ALTERNATING  CURRENT  COMMUTATOR  MOTORS* 

BY    DR.    RUDOLF    GOLDSCHMIDT. 

Summary. — In  this  article  the  author  discusses  the  theory  o  the 
single-pliase  commutator  motor.  The  production  of  the  field  is  fir.st 
considered,  and  then  the  shunt  and  series  methods  of  excitation,  it 
being  shown  that  the  simple  shunt  is  an  impossible  method.  The 
characteristics  of  the  ideal  series  motor  are  then  given  in  some  detail, 
after  which  the  complications  and  difficulties  encountered  in  the  real 
motor  are  considered,  including  commutation  and  the  circulating 
currents  in  the  short-circuited  coils.  Finally,  the  various  Josses  are 
considered. 

Introduction. 
1.  Counter  E.M.F.  and  Torque. 

If  a  direct  current  armature  revolves  in  a  magnetic  field  and 
the  field  is  an  alternating  one,  at  every  moment  an  E.M.F.  is 
induced  in  the  armature,  as  given  by  the  formula 


E=0,x"^xNxlO-s  volts, 


(1) 


in  •which 

N=total  flux  in  C.G.S.  lines. 

s„=the  number  of  conductors  all  round  the  armature. 
7i  =  the  speed  in  revolutions  per  minute. 

This  well-known  formula  in  use  with  direct-current 
Tnachines  can  be  applied  to  instantaneous  values  of  E  and  X 
with  alternating  current  machines,  since  for  very  short  inter- 
vals of  time  the  alternating  E.M.F.  and  alternating  flux  can  be 
considered  as  constant. 

At  every  moment  the  E.M.F.  is  fixed  by  formula  (1)  ;  therefore, 
if  the  flux  N  is  an  alternating  one  the  E.M.F.,  folloimvj  it  very 
closely  in  ever?/  respect,  is  also  alternating.  E  is  ahvays  propor- 
tional to  N,  has  the  same  form  expressed  as  a  function  of  the 
time  and  the  same  j^eriodtcity,  regardless  of  the  speed. 

Taking  the  exciting  current  to  alternate  sinusoidally,  and  dis- 
regarding sattiration  for  the  present,  N,  and  consequently  E, 
will  follow  the  same  law  as  the  current. 

At  the  moment  where  N  has  its  maximum  value  N  u,,,^ ,  we 
have 

E„,„x.=2„  X  '^  X  N,„^,.  X  lO-*"  volts, 
bO 

and  the  root  mean  square  value 


E= 


X  -  ~  X  N,,,„,  X  10 
60 


volts. 


(2) 


It  is  usual  to  introduce  N,,,,,^  into  the  formula  for  E,  as  the 
maximum  of  the  flux  density  fixes  the  saturation  of  the  iron 
and  the  core  loss,  and  is  limited  by  the  tlux  carrying  capacity 
of  the  iron  and  by  heating. 

2.  The  Production  of  the  Magnetic  Field. 

The  general  Ijehaviourof  the  alternating-current  commutator 
motor  would  be  very  much  the  same  as  that  of  a  direct- 
current  machine  if  an  alternating-current  magnetic  field  could 
be  [jroduced  as  simply  and  inexpensively  as  i  direct-current 
field.  In  both  cases,  to  drive  a  flux  through  hold,  air-gap  and 
armature  a  certain  number  of  ampere-turns  in  the  field  coils 
are  required,  the  same  with  alternating  and  direct-ciurent 
motors.  There  is  some  slight  distinction  necessary  due  to  our 
calculations  being  made  witli  the  maximum  flux  X,„„, 

Sup|)osc  tiiat,  to  proiluce  a  constant  flux  equal  to  N,„„^ ,  a 
direct  current,  i,,  must  flow  in  the  :  field-turns.  The  ampere- 
turns  tieing  /,  ><  ••(>  then  the  maximum  alternating-current 
excitation  must  lie  equal  to  t,, ;  her.ce,  the  effective  value 
(K.M.S.)  of  the  exciting  current,  taking  the  curve  form  to  be 
sinusoidal,  is 

1 

ThisdifTercncc,  naturally,  is  only  due  to  our  using  N,„„,  In 
troducing  directly  the  E.M.F.  induced  in  the  armature,  the 
factor  1/  J'2  drops  out  as  it  occurs  in  the  formula  (2)  for  F,  as 
well,  and  we  can  say  that,  to  jirodiirr  in  a  giren  armature  at  a 
/i.nd  speed  a  rertaiv  E.J/.F.  ( 1'.M.8),  the  same  e.iviting  current 
in  the  field  is  riijuirrd,  regardless  of  its  being  direct  current  or 
alternating,  provided  that  the  irim  is  not  snlnndeil. 

With  direct  and  alternating  current  alike  the  current  flow- 
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ing  through  the  field  coils  causes  the  same  ohmic  losses  in  its 
resistance  and  the  same  ohmic  drop,  provided  the  coils  are 
otherwise  the  same.  But  the  flux  has  ceased  to  be  constant 
and  the  well-known  effect  of  the  alternating  flux  makes  itself 
felt — i.e.,  (!)  the  iron  resists  the  variation  of  the  lines,  hys- 
teresis and  eddy-current  losses  being  caused.  This  necessitates 
lamination  of  the  field  iron  i?i  alternating  motors.  (2)  The  alter- 
nating flux,  passing  through  the  field  coils,  induces  an  E.M.F. 
in  them. 

If  ;,  denotes  the  number  of  field  turns,  v  the  frequency  in 
periods  per  second  of  the  supply,  and  naturally  also  the  fre- 
quency of  flux  and  field  current,  further  Nf,„„,^  the  amplitude 
of  the  magnetic  flux,  then  the  formula  for  the  E.M.F.  induced 
in  the  field  coil  is 


EL=4-4ix  r^xt-xN^max.  X  10"^  volts. 


(3) 


This  is  the  well-known  formula  for  the  E.I\I.F.  caused  by  an 
alternating  flux  passing  through  a  number  of  turns,  as  used 


Fit;.   1. 

with  all  alternating  apparatus.  To  keep  up  the  fluxN,„ax.> 
we  have  to  suppl)'  the  field  coil  with  a  voltage  ^l,  equal  and 
opposite  in  phase  to  El.  Further,  the  magnetising  current 
if  is  flowing  ;  e,  and  /,  are  at  90  deg.  phase  displacement,  and 
the  product  c,  x  j',  does  not  represent  any  energy.  The  current 
is  wattless,  the  same  as  with  a  choking  coil.  The  energy 
stored  in  fields  and  field  coils  during  the  period  of  creating 
the  flux  is  given  back  a  moment  later  when  the  field  dis- 
appears. Represented  in  a  linear  diagram  (Fig.  1)  the  sine 
curve  i,  is  the  field  current,  being  in  phase  with  the  flux  N^ 
and,  created  by  it,  the  sine  wave  for  the  induced  E.M.F. 
E,,  follows  flux  and  current  by  90  deg.  To  overcome  Ej,,  the 
E.M.F.  fL  must  be  equal  and  opposite  to  Ei,.  Fig.  2  repre- 
sents the  same  phase  relation  in  a  vector  diagram. 


N, 


Fiii.  2. 


Fm.  3. 


The  losses  in  resistance  and  core  affect  this  diagram  only  to 
a  very  small  degree.  They  reduce  the  pliaso  displacement 
between  the  terminal  voltage  of  the  field  coil  which  wo  will 
call  ('„toilistinguisli  it  from  its  inductive  coni])oncntri  (Fig.  3). 
With  ))ra(tical  motors  the  cosine;  of  the  angle  between  e  and 
/,  is  about  O'lO  to  O'l"). 

Tiiough,  exce])t  for  the  comp.arativoly  small  losses,  actuallj' 
no  power  is  consumed,  the  mdlkss  voltaije  c,,  and  current  must 
lie  lal.en  fmni  the  line,  c,,  x  /,  volt  amjicres  must  actu.ally  be 
l)ro(luccd  by  the  generator.  Calling  tiiia  amount  of  wattless 
power  I'l.y  —  ELXift  we  can  express  it  by  the  following 
formula  : — 

r,.,=l'4l  X /,x  J,  X  Nf,„„,  XV  X  10""  volt  amperes,  (4) 
or  wattless  ])owor  consun\od  by  lieId=IM4x  10  "  x  ampere- 
turns  X  max.  flux  x  periodicity. 
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The  ampere-turns  required  to  produce  N,-,,,,^  are  propor- 
tional to  N,  „„,.  itself  and  to  ther  eluctance  R  of  the  magnetic 
path.     Putting      ^ 

Ampere-turns  X  V  2  4r 

'^  10  -, ,,x  amp. -turns    ril 

=^_  X  R  X  N;.  ^^. ;  and  Ny^„„„.  =. 


R 


we  can  say 


or 


ri^,=2-5  X  10- 


'  X  N}„,ax.  X  R  X  !•, 


P,,=  7-8  X 


R 


X  f  X  10-« 


=  7-8x  IO-«x 


(ampere-turns)- 


x  periodicity      (5) 


reluctance  of  magnetic  path 

The  similarity  to  Joule's  law  will  be  noticed.  These  formuht^ 
tell  us  that  t/ie  irattlesf:  power  to  produce  the  nmr/netic  field  in 
proportional  to  the  periodicity  and  the  reluctance  nf  the  motor,  and 
proportional  to  the  square  of  the  magnetic  flux.  A  small  air-gap 
reducing  the  reluctance  and  a  low  periodicity  are,  therefore, 
desirable. 

Our  flux  Nf  would  be  identical  with  the  flux  in  the  arma- 
ture N,  except  for  the  leakage  lines.  Just  the  same  as  with 
direct-current  machinery,  additional  flux  lines  find  their  way 
through  leakage  paths  round  the  field  coils.  The  leakage  co- 
efficient— i.e.,  the  ratio  N,''X — is  about  1-1  or  1-15  or  smaller, 
dependent  on  the  design.  Calling  the  leakage  co-eflieient  c, 
we  can  write  the  formuhe  for  Et.  and  Pi,- 

Ei.=4-44xcx0^xcxN„a,.  xlQ-'.        ...     (6) 
Pi.,=  4-44x,x(vx~,)xN„„,.  xi'xlO-'.     .     .     (7) 

The  basis  for  these  formulfe  has  been  an  arrangement  as 
shown  in  Fig.  4,  the  field  coils  embracing  th  e  whole  of  the 


Fig.  4. 

magnetic  flux.  If  the  field  winding  is  split  up  into  several  smaller 
coils  distributed  in  slots  on  the  inner  circumference  of  the  stator, 
the  flux  passes  through  between  the  different  coils  ;  it  is  not 
clear  at  first  sight  if  such  an  arrangement  off'ers  an  advantage 
over  that  with  concentrated  coils — i.e.,  if,  to  produce  a  certain 
flux,  less  wattless  power  is  necessary  in  one  case  or  the  other. 

A  simple  investigation  shows  that  the  wattless  energi/  necessary 
to  produce  a  certain  jiu.i-  is  smaller  the  more  the  field  winding  is 
concentrated. 

The  ohmic  loss  in  the  field  varies  together  with  the  ampere- 
turns,  and  the  latter  are  smaller  the  greater  the  concentration  of 
the  field  winding,  this  effect  not  being  compensated  for  by  the 
increase  of  mean  length  of  turn. 

The  core  losses  in  teeth  and  poles  are  also  smaller  the  more 
the  ratio  Bi.^  /B„,  approaches  unity,  the  latter  being  reached 
practically  with  a  onecoil  winding. 

3.  The  Simplest  Forms  of  Excitation :  Shunt  and  Series  Motor. 

The  most  frequent  form  of  a  direct-current  machine  is  the 
shunt  motor.  We  might  almost  call  it  the  most  natural  way 
to  supply  the  exciting  coils  with  their  energy  separately  from 
the  armature.  Further,  this  constant-speed  form  of  machine 
is  most  suitable  for  the  majority  of  practical  purposes.  Let  us 
consider  the  qualities  of  such  a  machine,  when  supplied  with 
alternating  current. 

Fig.  5  shows  a  diagram  of  such  a  machine.  The  terminal 
voltage  of  the  motor  being  the  terminal  voltage  of  the  field, 
the  exciting  current  /,  and  the  flux  N,  will  be  displaced  in  phase 
from  e  by  almost  90  deg.  This  phase  relation  is  again  borne  out 
by  diagram  Fig.  6  ;  OA  is  e,  OC  the  flux  N,  90  deg.  behind  e. 
The  armature  revolving  in  the  flux  N  consequently  generates 
the  counter   E.M.F.  E,  which,  as  is   easily   seen,  is   exactly 


in  phase  with  flux  N,  and,  therefore,  lagging  90  deg.  behind  e. 
On  the  other  hand  E  must  bo  counterbalanced,  it  must  be 
supplied  as  a  component  of  the  terminal  voltage  e,  but  both 
being  in  90  deg.  phase  displacement,  e  cannot  have  a  component 
in  phase  with  E.  We  can,  therefore,  conclude  at  once  that  the 
sliunt  motor  in  this  form  cannot  work.  There  are  means  by  which 
such  a  shunt  machine  can  be  made  to  develop  torque ;  for  in- 
stance, this  can  be  effected  by  bringing  the  phases  of  N  with  its 
E  and  c  closer  together.  Ohmic  resistance  may  be  introduced  in 
the  field  winding,  thus  shifting  the  phase  of  /„  N  and  therewith 
E  closer  to  e.  At  the  same  time  self-induction  must  be  intro- 
duced in  the  armature  circuit,  possibly  by  increasing  the 
natural  re-actance  of  the  armature,  so  as  to  make  the  armature 


Terminal  voltage^ 

a 

Armature  Current 


N 


E" 


Fig.  5. — Shunt  Motor. 


Exciting  Current 
Fig.  6. 


Flux      E-M.B: 


current  lag  behind  the  terminal  voltage  (Figs.  7  and  8). 
It  is  evident  that  these  expedients  are  not  practical  ones ;  the 
resistance  in  the  field  coils  would  consume  an  enormous  amount 
of  energy.  As  stated  above,  the  power  factor  of  the  field 
circuit  is  ordinarily  about  O'lO  to  0-15.  To  bring  the  flux 
within  45  deg.  of  c — i.e.,  to  produce  a  power  factor  of  the  field 
equal  to  0'71,  the  losses  in  the  field  circuit  must  be  about  six 
times  the  ordinary  losses,  which  means  a  reduction  in  efficiency 
of  something  like  20  to  2.5  per  cent.  In  trying  to  make  up 
the  rest  of  the  phase  displacement  between  c  and  E — 45  deg. — 
an  E.M.F.  of  self-induction  must  be  introduced  in  the  arma- 
ture circuit,  just  as  big  as  the  useful  counter  E.M.F.  E  itself. 
The  power  factor,  therefore,  will  be  very  low  indeed. 


Fig.  7. — Shcnt  Motor 
WITH  Choker  and 
Resistan-ce. 


Fig.  8. 


"We  shall  see  later  that  there  are  motors  with  "  shunt  " 
characteristics,  but  these  are  machines  of  a  quite  special  con- 
struction, entirely  different  from  that  of  the  direct-current 
shunt  motor. 

We  have  come  to  these  conclusions  very  quickly  on  the 
basis  that  the  terminal  voltage  must  have  a  component  in 
phase  with  the  counter  E.M.F.  to  make  the  motor  work.  This- 
supposition  is  the  same  as  if  we  had  said  that  the  current 
must  have  a  component  in  phase  with  the  flux  as  already  ex- 
plained. The  motor  best  suited  for  alternating-current  work 
is  a  machine  where  flux  and  armature  current  are  in  phase,  i.e., 
where  counter  E.M.F.  and  terminal  voltage  of  the  armature 
are  in  phase,  without  it  being  necessary  to  introduce  an  E.M.F. 
of  self-induction  (<;'[,  in  Fig.  S)  to  adjust  the  lack  of  phase 
coincidence.  This  condition  is  excellently  fulfill6<l  in  ,the  plain 
series  motor.  Fig.  9  shows  diagrammatically  such  'a  motor. 
The  current  naturally  is  the  same  in  field  and  armature,  and 
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thus  also  the  magnetic  flux  produced  by  the  field  coil  and  the 
current  in  the  armature  are — apart  from  hysteretic  lag — in 
phase.  Due  to  the  hysteresis  component  of  the  current,  and 
other  causes  which  we  shall  consider  later,  some  slight  phase 
displacement  between  Hux  and  current  exists.  For  the  present 
-nre  will  neglect  this  amount.  "Diagram  Fig.  10,  therefore,  be- 
comes very  simple.  OA  is  the  current,  in  phase  with  it  the 
flux  OB  =  N,  and  in  phase  with  the  flux  the  counter  E.M.F. 
00  =  E.  If  we  have — as  we  will  assume  for  the  present — no 
self-induction  in  the  armature  and  no  resistance,  the  terminal 
voltage  of  the  armature  would  have  only  to  balance  E,  and 
would  present  itself  as  a  vector  OD  =  -  E.  We  find  from  dia- 
gram "-Fig.  2  the  terminal  voltage  of  the  field  Cl  to  be  90  deg. 
in  advance  of  the  current  and  represented  by  the  vector  OF  ; 
these  E.M.Fs.,  — E  and  e^^,  together  equal  the  terminal  voltage 
of  the  machine  e. 

We  see  that  the  difference  between  the  series  and  shunt 
motor  consists  in  the  latter  working  with  a  wattless  component 
of  the  armature  current.  The  plain  shunt  motor  works,  there- 
fore the  better,  the  lower  the  power  factor.  The  series  motor 
in  a  way  is  working  with  the  useful  component  of  the  E.M.F. 
and  its  working  ability  improves  with  the  power  factor. 

The  Series  Comhrttator  Motor. 
4.  The  Ideal  Series  Motor. 

Following  the  principle  thus  put  forward  we  will  treat 
the  ideal  case  first  and  then  provide  the  ideal  machine,  with 
all  the  comparatively  minor  difficulties  and  complications. 
Our  ideal  series  motor  is  a  machine  without  saturation,  with- 
out resistance  in  armature  and  field,  without  core  loss  and 


"Fia.  9. — Series  Motor. 


Counter  E.M.F  of  Armature 


Fig.  10. — Diagram  of  Series  Motor. 


difficulties  in  commutation,  and  without  self-induction  in  the 
armature  ;  the  diagram  Fig.  10  is  that  of  our  machine. 

The  magnetic  flux  has  hitherto  been  the  only  intercon- 
necting factor  between  armature  and  field,  as,  apait  from  the 
leakage  coeflicient,  armature  and  field  flux  were  identical. 
Our  series  machine  has  a  second  important  item  common  to 
the  stationary  and  revolving  parts — i.e.,  the  current.  The 
formula  for  the  useful  power  is 

P  =  E  X I  =  -^  X  J„  X ,"  X I X  N„,„v  X  10-"  watts, 
\  •>  00 

and  for  the  wattle.ss  power  consnmeil  in  the  field 

I'i./  =  E,.xI=  v'2xtxIx2/X!'xN,„„,  xcx  10"  volt-amperes, 

have  the  common  factor  I.     Therefore  the  ratio 

^=^^^=5'  =  2;rxcxix^,^,         ...     (8) 

i.e.,  tlw  ratio  between  the  wattless  poiver  to  produce  the  magnetic 

flux  to  ihe  useful  power  is,  apart  from  a  constant,  fund  hj  the 

field  turns 
ratio—    ■  and   v,,^  .^^^^  , 

armature  cunductnrs  spied 

the  frequency  and  the  higher  the  speed,  the  smaller  is  the 
wattIo8.s  )iowcr  whiili  must  be  spent  to  produce  the  field.  With 
a  certain  motor  with  fixed  -„,  z^,  and  r,  A  is  inversely  propor- 
tional to  the  speed.  Fig.  11  shows  that  the  ratio  /.•  has  a 
direct  bearing  upon  the  power  factor — i.e.,  the  cosine  of  the 
angle  </»,  between  the  phases  of  the  voltage  <■  aii<l  current  I. 
tan  '/>-/(=El/E  =  «l/E,  or  the  power  factor  cos</<  =  l/  ^i  +/'. 


.1  ..•     fri'inieuni      „,     , 

the  ratio  ■      '      ,  ■  .     The  lo 


If  we  wish  to  design  a  motor  for  a  given  frequency  to  run 
at  a  given  speed,  and  if  we  further  desire  to  obtain  a  certain 
cos  4>,  we  can  calculate  the  ratio  of  the  field  turns  to  the 
armature  conductors  by  means  of  formula  (8). 

The  latter  may  conveniently  be  written 


-1, 


2,     re/60     1       1 
or     -  =  -^— x-X— X 

2„  !■  (•         ZTT 


V 


1 


-1 


cos'- </>        '  j„  V     ^  c      2ir"    ^    COS"  </) 

for  a  motor,  for   «  =  1,200  revs,  per  min.,   ij  =  25  cycles  per 
second,  c=l'12,  the  following  table  is  representative  : — 


cos  0 
0-30 
0-50 
0-70 


•364 
•199 
•117 


cos  0  Sfl:„ 

0-80     0086 

•90     0-0554 


t   will   be   noted  that   a  small   ratio 


field-turns 


IS  a 
armature-turns 

condition  for  a  good  power  factor.     It  is  the  same  as  with 

induction  motors.     In  both  cases  the  field  ampere-turns  must 

be  kept  low,  because  the  exciting  energy  must  be  supplied  with' 

alternating  current,  and  is,  therefore,  expensive. 

To  ol)tain  a  power  factor  of  O'TO  with  our  ideal  two  pole 
motor  the  ratio  of  armature  conductors  to  the  field  turns  of  a 
motor  must  be  0-117. 

As  the  turns  of  the  armature  are  one-half  of  the  conductors 

and  the  conductors  carry  only  one-half  of  the  total  current,  we 

can   say  that  to  obtain  the    power  factor  of   0^70  the    field 

ampere-turns  must  not  be  more  than  1 1'7  x  4  =  47  per  cent,  of 

.1  ,  .  nil         i-        field  ampere-turns 

tne  armature  ampere-turns.    The  ratio  — 1 

armature  ampere-turns 

is  familiar  to  us  from  the  theorj'  of  direct-current  machines 

and  alternators,  where  it  is  of  chief  influence  on  the  reactive 


FIuxN 


Fio.  11. 


Fio.  12. — MiLTiPOLAR  Motor. 


drop  of  the  voltage.  With  alternating-current  commutator 
motors  it  fixes  the  inductive  drop  and  consequently  the  power 
factor.  Through  these  elementary  considerations  such  an  im- 
portant "  constant  "  as  the  ratio  of  ttu-ns  can  be  fixed.  It  is 
very  easy  to  extend  our  study  to  multi-polar  machines  (say, 
■I  ]ioles,  Fig.  12),  l)caring  in  mind  that  our  investigation  refers 
to  one  magnetic  circuit  comprising  a  pair  of  poles.  For  the  sake 
of  convenience  we  give  the  machine  a  parallel  wound  armature. 
Givintr  :,  the  same  meanini;  as  hitherto — /.<■.,  the  total  num- 
ber  of  conductors  on  the  circumference  of  the  armature,  we  find 

r  =  -     X  J-  X  z„  X I X  N„.,  X  10  "  watts, 
\/2     60 

the  same  as  before.     As  the  magnetic  circuits  have  doubled, 
Pi,,  is  twice  as  great  as  before, 

P,,^=  2  .  J'lx  TT  X  I  X  Cf  X  I'  X  N  „,,.  X  lO""  X  (•  volt-amperes. 

Zr  must  be  taken  as  the  number  of  conductors  per  pair  of  polos. 
Putting  ;)/2  =  number  of  pairs  of  poles,  we  have  generally 

P,,=;)/2.  s/'l.irxl  x::^xvx  N,„„,,  x  10  "xc  volt  amperes. 

The  ratio  k  is  now 


^■=Mr  =  oX2Tx'^x    ,.., 
P      2  «„     »(/60 


id 


.':x"/«Ox^x 


.1 X  v: 


1 


--1. 


i„      2  V         C       iijr  C08'<^ 

A  scries  armature  equivalent  lo  a  ])ar.illol  armature  with 
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i„  conductors  would  have    ~  "_^  conductors,  and,  therefore,  with 
a  series  armature  PI'' 

c„     «/60 

Hero  I-  becomes  independent  of  the  number  of  poles. 

Introducing  the  ampere-turns  instead  of  the  turns  or  con- 
ductors, we  find,  generally,  for  any  armature,  series  or  parallel, 

(•       field  ampere-turns  per  pair  of  poles        ,„. 

~  "  n/60  total  armature  ampere-turns 

It  is  often  convenient  to  compare  the  field  ampere-turns  per 
pair  of  poles  with  the  armature  ampere-turns  per  pair  of  poles; 
therefore, 

_      field  ampere-turns 


armature  ampere-turns 


per  pair  of  poles 


1,900    p  .V    c       cos^<f> 


■  1. 


(10) 


The  greater  the  number  of  poles,  the  hvjher  the  speed  and  the  lower 

.,     ,  ^,  .  J    tj.       t-     J!     field  ampere-turns 

the  frequency,  the  greater  can  Le  the  ratio  of ; ~ ; 

^  armature  ampere-turns 

to  obtain  a  giren  poner  factor. 

A  certain  speed  is  specially  significant,  the  synchronous 

speed — that  is,  the  speed  at  which  a  synchronous  motor  with 

p  poles  would  run. 
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Fig.  13. 


3-0 
Speed. 


2^n 
7  =  -X 


xV     ' 

Introducing  further  the  ratio  fi  = 


-1. 


cos^  <t> 
n  actual  speed 


7=-xy3x-x   , 

IT  c  cos^<p 

7      Ei      TT  y 


synchronous  speed' 


—  1, 


and 


cos  </)=  . 


V>Hv'i) 


obtained  at  about  2-90  x  synchronous  speed.  Assuming  wo 
have  to  deal  with  a  largo  railway  motor  where  the  speed 
may  be  fixed  at,  say,  72.5  revs,  per  min.,  the  synchronous 
speed  must  be  725/2'90  =  2.")0  revs,  per  min.  With  2.')  periods 
the  motor  must  have  at  least  120x25/250  =  12  poles;  with 
IG';  periods,  8  poles.  If  we  keep  the  air-gap  small  and 
make  •y  =  0"5,  the  speed  need  only  be  2'2  x  synchronous 
speed,  and  the  number  of  poles  can  be  reduced  to  8  or  G  re- 
spectively. A  very  large  number  of  poles  is  undesirable  for 
many  reasons ;  among  others,  it  increases  the  number  of  com- 
mutator bars,  makes  the  brushes  come  very  close  together  and 
reduces  the  iiiterpolar  space. 

So  we  see  that  a  low  frequency,  if  possible  below  2.5,  is  a  con- 
dition for  obtaining  a  good  power  factor.  At  the  same  time, 
a  very  small  air-gap,  unknown  with  direct-current  machines,  is 
desirable — -unless  artificial  means  are  employed  to  improve  the 
power  factor. 

Moreover,  hysteresis  and  eddy  currents  effect  an  indirect 
improvement  of  the  power  factor.  Both  these  subjects  will 
be  dealt  with  in  detail  later. 

( To  be  continued ) 


For  a  four-polar  motor,  supplied  with  alternating  current  at 
25  periods,  the  synchronous  speed  would  be  n^  =  750  revs,  per 
min. 

Introducing  n,  into  the  formula  for  y  we  find — 


The  three  curves  (Fig.  13)  give  the  power  factor  as  a  function  of 

rial  CI  o  1^  nprp-t"  11  fn  ^ 

the  speed  for  the  ratios  y  = =0'25,0-5, 

armature  amjiere-turns 

and  1.     We  have  assumed  c  to  be  I'l. 

To  obtain  a  power  factor  of  0-75  with  the  machine  running 

at  double  the  synchronous  speed  (say,  four  poles,  25  cycles, 


field  ampere  turns 


must 


1,500  revs.  t)er  min.),  the  ratio 

armature  ampere-turns 

not  exceed  1.     With  a  direct-current  machine  y  is  about  1, 

sometimes  more,  up  to  about  2,  but  very  rarely  less  than  1. 

If  we  were  to  design  the  alternating-current  motor  on  similar 

principles,  making  7  =  1,    a  power  factor  of  085  would  be 


KIEBITZ'S  DIRECTIVE  ARRANGEMENT  FOR 
ELECTRIC  WAYES. 


Much  attention  has  lately  been  devoted  to  ihe  question  of 
directing  the  waves  in  wi  eless  telegraphy,  andperhaps  rightly 
so,'^for  as  the  use  of  wireless  communication  extends  it  will 


Fia.  1. 

become  increasingly  necessary,  in  order  to  allow  of  a  sufficient 
number  of  stations  existing  and  working  harmoniously  in  a 
given  region,  to  provide  other  means  for  giving  security  from 
disturbance  besides  the  ordinary  safeguard  of  timing. 

One  of  the  simplest  ways  is  to  arrange  that  the  radiation 
does  not  extend  equally  in  all  directions.  This  is  the  first  step  ; 
and  given  this  condition,  it  has  been  shown,  for  instance,  by 
Bellini  and  Tosi  that  quite  remarkable  results  can  be  secured 
by  simple  means.  But  the  directive 
quality  is  a  sine  qua  nan  in  such 
methods. 

In  the  directive  arrangements 
hitherto  proposed  use  has  sometimes 
been  made  of  some  form  of  com- 
pound oscillator,  that  is,  one  in  which 
au  electric  or  open  oscillator  is  com- 
bined with  a  closed  oscillator.  A  new 
arrangement  on  these  lines  has  re- 
centlv  been  patented  in  Germany  by 
Dr.  F.  Kiebitz,  and  though  the  ex- 
perimental results  quoted  were  ob- 
tained at  very  short  distances,  the 
fact  that  sufficient  data  are  given  for 
an  energy  diagram  to  be  plotted  there- 
from makes  it  of  greater  interest  than 
a  mere  laboratory  experiment  would 
otherwise  have.  In  Kiebitz's  arrange- 
ment the  directed  electromagnetic 
waves  are  excited  by  giving  the  ladiating  system  such  a  shape 
that  although  the  electric  and  magnetic  line  systems  gene- 
rated in  space  have  each  an  axis  of  symmetry,  the  two 
axes  are  in  this  case  perpendicular  or  make  an  acute  angle, 
while  at  the  same  time  the  direction  of  the  electric  force  is 
inclined  to  that  of  the  magnetic  force.  In  this  case  the  plane 
of  greatest  magnetic  force  is  inclined  to  the  plane  of  greatest 
electric  force,  the  line  bisecting  the  enclosed  angle  being  the 
direction  of  greatest  energy  emission. 


Fig.  2. 
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^'  The  same  de^'^ce  can.  it  is  said,  be  employed  at  the  receiver, 
and  then  absorbs  chiefly  those  waves  which  have  the  particular 
direction  to  which  it  is  set.  The  arrangement  shown  in  Fig.  1 
consists  of  a  solenoid  whose  ends  m  m  are  connected  to  two 
metal  surfaces  e  e.  When  such  a  system  is  excited,  inductivel}- 
or  otherwise  (and  here  it  is  apparently  meant  that  the  excitation 
is  inductive),  its  electromagnetic  field  which  is  set  up  consists 
of  that  of  a  magnetic  doublet  oscillating  in  the  direction  m  m, 
and  an  electric  doublet  oscillating  between  e  e.  The  electro- 
magnetic field  thus  has  a  minimum  in  the  plane  of  the  paper 
and  a  maximum  at  right  angles  to  this.  Nothing  is  changed 
if  the  whole  arrangement  is  turned  in  its  plane  through  90  deg.. 
and  one  of  the  metal  plates  is  rep'aced  by  the  earth. 

The  experiments  with  this  compound  oscillator  were  con- 
ducted in  the  laboratory  and  in  the  open.  The  wave  length 
employed  was  22  metres  and  the  received  energv  was  measured 
thermoelectricaUy,  and  in  some  cases  estimated  by  the  electro- 
lytic detector.  On  turning  the  transmitter  round  a  vertical 
axis  the  readings  at  the  receiver  (in  the  laboratory)  were  as 
shown  in  the  figures  at  the  left  side  of  the  energv  diagram 
shown  in  Fig.  2,  the  figures  on  the  right-hand  side  indicating 
the  angle  through  which  the  transmitter  had  been  tiu-ned  from 
its  position  of  maximum  energy  radiation.     The  experimental 


figures  given  are  for  the  upper  half  diagram  ;  but  owing  to  the 
.symmetry  of  the  arrangement  it  is  obvious  that  the  radiation 
on  the  other  side  is  of  the  same  form. 

Similar  readings  were  obtained  at  a  directive  receiver  built 
up  on  the  same  lines.  In  the  open  the  ratio  of  the  energy  in 
the  0  deg.  position  to  that  at  90  deg.  was  as  70:1.  On  giving 
the  transmitter  an  inclination  of  45  deg.  round  a  horizontal 
axis  the  received  energy  fell  off  to  one-third  of  that  previously 
obtained.  Using  the  electrolytic  detector  in  other  experi- 
ments at  30  metres  distance  and  receiving  distinct  signals  in 
the  0  deg.  position,  a  rotation  of  the  arrangement  through 
30  deg.  sufficed  to  make  the  signals  cease. 

It  will  be  seen  from  the  foregoing  that  the  arrangement 
described  has  very  marked  directive  properties,  but  without 
information  as  to  results  over  distances  of  at  least  several  wave- 
lengths it  is  imposible  to  judge  whether  some  of  the  effect  may 
not  be  due  to  static  or  other  influences.  Fui-ther,  from  the 
scheme  as  described,  it  does  not  at  all  follow  that  on  substir 
tuting  the  earth  for  one  plate  and  enlarging  the  scale  of  the 
transmitter  the  arrangement  will  prove  as  workable  or  an  effi- 
cient radiator  ;  these  are  the  points  which  have  to  be  made 
clear  before  one  can  quite  believe  that  another  practicable- 
directive  method  can  be  .said  to  have  been  produced. 


A  LARGE  SOUTH  WALES  COLLIERY  POWER  PLANT. 


An  excellent  example  of  how  a  number  of  coal  pits  can  be 
supplied  with  electric  power  from  a  large  central  generating 
plant  is  furnished  by  the  Ferndale  Collieries  of  Messrs.  D. 
Davis  &  Sons  in  South  "Wales.  Here  some  nine  collieries  are 
fitted  with  electri- 
cally-driven plant 
and  machinery 
and  practically  all 
operatioas,  except 
winding,  are  car- 
ried on  with  the 
power,  trans- 
mitted in  some 
cases  4,500  yds. 
by  overhead  lines, 
from  the  station 
already  men- 
tioned. 

Before  describ- 
ing the  plant  in 
some  detail  we 
maj'  remark  that 
the  equipment  has 
been  undertaken 
on  modern  lines, 
and  tine  legard  has 
been  had  to  the 
installation  of  sub- 
stantial and  effi- 
cient electrical 
machinery.  Some 
surjjrise  niay,how- 
cver,  be  expressed  at  the  erection  of  so  large  a  ])lant  within  the 
area  of  the  South  Wales  Power  I)istrib\ition  Co.  under  con 
ditions  which  would  appear  to  favour  bulk  supply  from  one 
or  two  large  generating  stations. 

The  Fcnidalo  installation  is  nunc  the  less  interesting  on 
this  account,  and  its  engineering  features  ure certainly  woithy 
of  note.  The  central  power  j)lant  at  Tylorslowii  contains 
7,r>00  II. I',  of  plant  in  three  units  of  2,500  ir.i-.  each,  the  engines 
lieing  horizontal  nicdium-spocd  tyjie  coupled  direct  to  large 
flywheel  alternators.  They  have  been  built  by  Messrs.  Sulzcr 
Bros,  and  the  high-pressure  cylindors  arc  334  '"•  dianictiT  and 
the  low  prosHiire  56  in.  diameter,  the  stroke  being  Ut>  in.  and 
the  speed  94  revs,  per  niin.  The  steam  j)resHuro  is  170  lb.  pci 
square  inch  and  the  engines  run  with  a  superheat  of  150  F.  at 


the  stop  valve.  Two  jet  condensers  and  feed-water  heaters  are 
connected  to  each  engine,  the  injection  water  being  taken  from 
cooling  tower  concrete  tanks  through  a  4  ft.  main  running  under 
the  basement  floor.     After  passing  through  the  condensers  the 

injection  water  is 
collected  in  the 
hot  well.  The 
circulating  water 
is  raised  to  the 
cooling  towers  by 
motor-driven  cir- 
culating pumps, 
connected  to  the 
hot  well,  and  is 
delivered  into  the 
towers  about  30  ft. 
from  the  base, 
l>eing  discharged 
into  wooden 
troughs  from 
which  it  is  de- 
livered to  the 
spraying  slats. 
There  are  three 
cooling  towers, 
33  ft.  diameter  by 
S3  ft.  high.  The 
general  arrange- 
ment of  the  power 
station  is  seen  in 
F  i  g.  2,  w  h  i  1  e 
Fig.  1  is  an  ex- 
teiior  \  iew  in  which  the  cooling  towers  are  seen  prominently 
on  the  right. 

The  .sicam  raising  plant  includes  four  Stirling  water-tube 
boilers  of  the  ihrco-druni  tyiic,  each  having  a  heating  surface 
of  (i,20!t  sq.  ft.  The  ova])orMting  ca]>acity  of  tlio  lioilera  is 
.30,000  lb.  of  water  ])cr  hour  from  ami  at  212  F.  The  boilei-s 
are  imilt  in  jiaiis,  and  the  waste  gases  pass  to  two  stoci  stacks 
mounted  at  the  back  nf  each  battery.  The  working  pressure 
is  ISO  II).  per  square  inch,  and  steam  is  superheated  to  525"F. 
by  superheaters  attached  to  each  boiler. 

Two  stokers  of  the  underfeed  typo  arc  fitted  to  each  boiler, 
these  being  nmnufaclurcd  by  the  I'nderfocd  Stoker  Co. 
The  coal,  with  this  tj  pc  of  stoker,  is  conveyed  from  the  hopper 
under  the  lire  by  a  reciprocating  sliding  bottom  wliich  luns  the 
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full  length  of  the  grate  trough.  Moving  bars  distribute  the  |  siding  from  the  TaflF  Vale  Railway.  The  wagons  are  tilted  by 
coal  to  the  sides  of  the  furnace,  where  the  dumping  trays  are  i  hydraulic  rams  supplied  with  water  from  the  feed  pumps,  and 
situated.     The  coking  and  burning  coal  is  by  these  means  con-  i  the  coal  is  transported  to  the  bunkers  by  a  motor-driven  in- 


K[i;    3 JI.^IN-  Generatoks  axd  E-n-gines.  Tvi.oe.stowx  Powee  Station.     Switdi  Callt-iy  i-  at  far  end  of  ihe  Rnom. 
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bluntly  moved  from  the  centre  of  the  fire  to  tiic  dumpin-  trays  1  cliiiud  band  conxeyor.  The  bunkers  have  a  capacity  of  l.'iOtons 
each  Hide.     The  trays  are  operated  by  leveis  at  the  o\itside  of     and  the  conveyor  is  capable  of  dealing  witli  20  tons  of  coal  per 
the  furnace,  the  ash  and  clinker  being  thus  discharged.     The     hour, 
colli  n^ed  is  "  Furndale  .small,''  which  is  run  in  on  a  private  |      The  main  generators  arc  of  the  revolving  lly wheel  type  and 
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each  has  a  capacity  of  1,600  kw.  at  a  power  factor  of  0'85.  The 
voltage  is  2,200  ami  the  overload  capacity  is  20  per  cent,  for 
two  hours  and  -H)  percent,  for  half  an  hour.  The  temperature 
rise  is  guaranteed  not  to  exceed  4.")  per  cent,  after  10  hours'  full 
load  run.     The  revolving  field  weighs  approximately  75  tons, 


Scale 


Fio. 


-End  View  of  (iENERATOR  Control  Desk    showing  Chain 
Gear  for  operatlxg  Rheostats 


the  total  weight  of  stator  and  field  being  about  107  tons. 
Excitation  is  provided  by  a  steam-driven  set  of  75  kw.,  a 
100-120  kw.  motor-generator  booster  unit,  and  a  380  a.h. 
115  cell  Tudor  battery.  The  booster  is  fixed  to  one  end  of  the 
shaft  of  the  motor-generator,  and  the  battery  can  also  be  charged 


row  of  feeder  pillars  which  are  within  easy  reach  of  the  atten- 
dant. The  generator  panels  contain  a  switch  lever,  main  am- 
meters and  time  limit  overload  and  reverse  current  relays  for 
the  main  oil  switch.  A  general  view  of  the  main  gear  and  alsf 
the  generator  control  desk  are  shown  in  Figs.  4  and  5. 

The  relays  are  of  the  Ferranti  pattern.  The  main  oil 
switches,  fixed  in  cells  below  the  control  gallery,  are  of  the 
free-handle  type  with  trip  coils  for  the  releaoe  of  the  switch 
from  the  relays  on  the  control  desk.  A  system  of  pull  rods 
and  levers  connects  the  switch  with  the  operating  handle. 
The  feeder  pillars  simply  contain  a  switch  lover  and  a  main 
ammeter.  The  switches  in  this  case  are  of  the  oil  break 
type,  the  overload  relays  being  contained  in  the  switch 
itself  and  placed  in  the  high-tension  circuit.  The  relays  of  the 
generators  are  actuated  from  the  secundarics  of  small  trans- 
formers. The  connections  from  the  generators  to  the  switch- 
gear  are  rubber-covered  cables.  From  the  switchgear  to  the 
overhead  transmission  lines  bare  conductors  on  insulators 
are  used,  the  voltage  being  6,600.  Lightning  arresters 
of  a  special  shunted  type  are  connected  up  to  these 
lines.  In  circuit  with  the  arresters  are  water  resistances, 
while  choke  coils  of  the  spiral  pattern  are  included  in  the  extra 
high  tension  circuits.  The  'bus  bar.s  are  arranged  on  the  ring 
system  with  interconnectors  at  each  end  ;  there  are  also  section 
switches  in  the  bars  between  each  generator  and  between  each 
feeder.  The  feeders  are  so  grouped  that  the  heavy  intermit- 
tently loaded  lines  are  placed  on  one  side  of  the  ring,  and  i;he 
light  steadily-loaded  cables  are  connected  to  the  other  half. 
This  allows  of  the  system  being  run  in  two  independent  sec- 
tions, an  arrangement  which  makes  for  advantageous  working 
of  the  plant.  In  addition  to  the  pillars  controlling  the 
outgoing  feeders  there  is  an  additional  pillar  which  governs 
the  supply  to  the  high  voltage  motors  driving  pumps,  &c.,  is 
the  generating  station.     The  exciter  board   is  on  the  same 
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I'li:.   11. — Typkai.  Di.sTRiiuTioN  Board  for  440  vm.T  Circuits 


from  the  steam  unit,  the  generator  of  which  is  so  arranged  that 
its  voltage  can  be  increased  to  290  to  allow  of  its  acting  as  a 
standby  to  the  motor-generatur.  Tlie  control  of  the  battery  is 
arranged  on  a  21  contact  regulating  switch  on  the  exciter  board. 
The  switchgear  is  erected  at  tiie  south  end  of  the  building. 
The  main  engines  and  generators,  also  switchgear,  are  shown  in 
Fig.  a,  which  gives  a  full  view  of  the  engine  room.  The  lever 
controlled  type  of  gear  has  been  installed  a3  being  best  suited  to 
the  needs  of  the  case.  The  gear  is  in  two  tiers,  the  lower  con- 
taining the  high  tension  switches  and  'bus  bars  and  the  upper 
the  generator  control  desk  and  the  feeder  switch  columns. 
The  generator  desk  faces  the  engine  room,  and  behind  it  is  the 


gallery  as  the  main  control  board,  but  is  placed  near  the  wall 
at  right  angles  to  the  latter.  A  feeder  pillar  is  shown  i:i 
the  drawing  in  Fig.  7. 

The  energy  from  the  station  is  distributed  by  underground 
cables  at  2,200  volts  to  pits  Nos.  8  and  9  near  the  power 
station,  and  by  overhead  lines  to  pits  Nos.  6  and  7  situated 
about  900  yds.  away. 

The  other  pits,  Nos.  1  and  ■">  and  2  an<l  4  are  some  2,500  yds. 
and  4,500  yds.  distant  respectively  and  transmission  lines  serve 
these  points  at  a  pressure  of  6,600  volts.  Previous  to  its  entry 
to  these  places,  the  current  is  transformed  down  to  2,200  or 
440  volts,  as  the  case  may  be  for  the  various  motors  below 
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ground  and  on  the  pit  bank, 
board  is  illustrated  in  Fig.  6. 


A  typical  440  volt  distribution 


The  mining  plant  in  the  various  pits  includes  as  many  as  22 
haulage  gears,  in  sizes  varying  from  50  H.r.  to  200  h.p.     They 


drum  type,  which  deals  with  the  rotor  circuit  resistances. 
These  controllers  are  of  a  new  design,  arranged  b}'  the  con- 
sulting engineer.  The  special  attention  paid  to  them  has  led 
to  an  absolute  freedom  from  the  troubles  which  have  been 
complained  of  in  some  other  places.  A  throw-over  re- 
versing switch  is  also  used  in  conjunction  with  the  con- 
troller, while  the  main  high-tension  supply  is  switched 
on    and    off    from    a    special    ironclad    pillar,    which    also 


Side  Elevation 


Section 


Fig.  7. — Views  of  Feeder  Pillak  showing  .Switch 
Handle  and  Ammeter.    -'  •  _ 

are  generally  of  the  main  and  tail  types,  and  operate  at  a 
normal  speed  of  G  miles  per  hour.  Slow-speed  motors,  with 
enclosed  slip  rings,  drive  the    gears  mostly  through    single 
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I'KJ    U.  — N'lEW  OK  200  II. r.  JIai  i.auk  i;eak  in  W'ohki.nos. 

ro  luction  gearing,  though  one  or  two  double  roduclion  have 
licen  instullcfl  to  meet  the  e.vigencics  of  sonic  ])articulai'  caau. 
A  feature  of  the  gears  is  an  oil  immersed  controller  ol  the 


Fig.  8. — Plan  and  Elevation  of  200 h.p.  Electric 
Haulage  Gear. 

carries  an  amoieter.  The  motor  is  connected  to  the  gear 
through  a  fle.xible  coupling  of  the  rubber  block  type,  this 
pattern  being  suitable  for  reversing.  The  control  levers, 
brake  pedals  and  clutch  levers  are  all  in  front  of  the  operator. 


3 

\ 

^^HCB^  ..•- 

,  •*  ;;,+• 

^^^^ 

■^SllB -r* 

p~" 

i 

' 

1^     1  ^^^ 

fl 

M 

1      HP'^               1 

BHI^HI 

m 

m 

Kk..  Ill — MuTdii   lutiviM!  .Siiiuc^o  Fas. 

so  that  ihoy  can  he  readily  iiandled.  The  resistances  fur  the 
controller  are  nf  the  grid  |iattern  oil  cooIimI,  the  circulalion  of 
the  oil  being  maintained  by  small   rotar\    pmnp,  bolt-driven 
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off  the  rim  of  the  flexible  coupling.  We  uuderstand  that  these 
haulages  have  found  great  favour  wiih  the  men  because  they 
are  so  easily  controlled  and  ojierate  more  steadilj'  than  the  old 
steam  pattern.  Considerable  economies  have  been  effected 
over  the  older  type  and  also  the  output  has  been  found  to  in- 
crease. Figs,  f*  and  9  show  details  of  one  of  these  200  ii.i".  haul- 
age gears,  man\ifactured  by  the  I'skside  Kng.  \-  Rivet  Co. 

.\ll  the  underground  pumping  has  been  entrusted  to  elec- 
trically-driven pumps,  .some  of  these  being  of  the  three-throw 
pattern,  and  others  of  the  Sulzer  high  lift  centrifugal  t)pe. 

The  ventilation  also  is  made  de{)endent  oii  the  electric  uower 
supply.  At  the  new  pit  a  Sirocco  fan  of  300,000  cubic  ft.  air 
per  min.  capacity  is  installed.  Two  2,i!00  volt  motors,  one 
of  which  is  shown  in  Fig  10,  drives  this  fan.  One  of  the 
'•  Schiele  "  fans  which  has  run  for  several  years  from  a  steam 
engine,  and  has  a  similar  capacit}',  has  been  converted  for 
motor  driving.  Two  further  Sirocco  fans  are  being  installed, 
each  capable  of  a  capacity  of  125,000  cubic  ft.  of  air  per  min.  at 
4  in.  water  gauge.  The  equipment  of  the  new  pit  will  also  be 
modern  in  respect  of  the  method  of  driving  generally.  Every 
machine  in  use  will  be  driven  by  electric  power,  including  the 
main  winder,  which  will  operate  on  the  Ilgner  system,  and  raise 
1,800  tons  of  coal  per  day. 

The  contract  for  the  general  electrical  equipment  has  been 
carried  out  by  the  Lahmeyer  Electrical  Co.,  to  the  specifica- 
tions of  Mr.  W.  H.  Patchell,  M.Inst.C.E.,  the  consulting 
engineer.  Our  thanks  are  due  to  Mr.  Patchell  and  the  Lah- 
meyer Electrical  Co.  for  kindly  placing  information  at  our  dis- 
posal :  also  to  Messrs.  D.  Davis  &  Sons,  and  their  manager, 
Mr.  David  Hamish,  for  kindly  lending  us  the  photographs. 


RAIL  CORRUGATION.* 

BY   PROF.    C.    A.   CARUS-WILSON. 

(Concluiled  from  page  565.) 

Although  corrugations  are,  in  my  opinion,  generally  caused  by 
the  grinding  of  the  flange  on  the  rail,  this  is  not  the  only  way  in 
which  they  may  be  produced.  A  similar  action  may  be  set  up  if 
for  any  reason  thie  wheel  should  be  forced  to  run  on  its  flange.  This 
often  happens  at  points  and  crossings,  the  tread  of  the  rail  being 
lifted  clear  oft'  the  rail  head,  when  corrugations  may  frequently 
be  observed  on  the  opposite  rail.  The  same  thing  happens  when  the 
rail  has  been  badly  worn  and  the  flange  actually  touches  the  bottom 
of  the  groove.  I  have  noticed  cases  of  this  kind,  and  corrugations 
invariably  appear  on  the  other  rail  immediately  opposite  the  marks 
made  by  the  flange  in  the  groove.  The  most  common  example  of 
flange  riding,  however,  is  found  where  the  groove  is  allowed  to  get  full 
of  dirt.  I  have  seen  places  where  the  groove  has  been  packed  with  a 
mixture  of  dirt,  wood  pavement  scrapings,  paper,  &c  ,  so  hard  as  to 
resist  any  attempts  to  move  it  with  a  metal-tipped  stick.  The  flange 
runs  on  this  packing,  and  if  the  other  groove  does  not  happen  to  be 
packed  so  full,  corrugations  will  appear  on  the  opposite  rail.  In  the 
course  of  a  few  days  the  first  groove  may  get  cleaned  out,  and  the 
other  groove  may  get  packed,  when  the  conditions  will  be  reversed, 
and  corrugations  will  then  appear  on  the  previously  uncorrugated 
rail.  In  this  way  both  rails  become  corrugated.  I  have  in  mind 
one  large  West- country  town  where  the  rails  are  corrugated  m  all 
directions  simply  because  the  grooves  are  allowed  to  get  hard 
packed  in  this  manner.  If  both  grooves  are  equally  packed,  both 
wheels  will  ride  on  their  respective  flanges,  and  the  rails  will  not 
be  corrugated,  but  each  side  will  ba  uniformly  scored  by  the  skidding 
thus  caused.  A  very  slight  lowering  or  softening  of  the  packing  on 
either  side  will  cause  corrugations  to  appear  on  the  other.  Flange 
riding  on  a  packed  groove  is  responsible  for  some  of  the  most  per- 
plexing vagaries  of  corrugation.  The  hardness  of  the  packing  de- 
pends very  largely  on  the  condition  of  the  weather.  Corrugations 
may  be  very  pronounced  in  a  certain  place  owing  to  a  packed  groove. 
A  few  days'  rain  will  soften  the  packing  and  remove  the  cause  of  the 
corrugations,  which  will  then  get  worn  down  and  disappear,  only  to 
reappear  again,  perhaps  on  the  other  rail,  when  the  necessary  con- 
ditions are  fulfilled.  Or  corrugations  maybe  bad  at  a  certain  place 
owing  to  check  cutting  ;  a  spell  of  dry  weather  will  cause  the  grooves 
to  get  packed,  the  check  cutting  action  whicli  originally  produced 
the  corrugations  will  stop  and  flange  riding  with  skidding  will 
begin,  causing  the  corrugations  to  disappear.  In  this  way  the 
marks  on  the  rails  are  continually  changing  and  shiftmg. 

The  corrugations  which  have  appeared  on  certain  steam  railways 
in  India  illustrate  the  conclusions  arrived  at  above  as  to  the  condi- 
tions under  which  corrugations  are  produced.     P"or  more  than  10 

-  *  Lecture  delivered  before  the  Congress  of  the  Tramways  and  Light 
Railways  Association. 


years  past  corrugations  have  been  noticed  on  some  Indian  railways, 
especially  on  the  Eastern  Bengal  State  Railway,  a  full  account  of 
which  may  be  found  in  a  Taper  written  by  Mr.  G.  Moyle, 
M.Inst.C.K.,  published  in  the  Offielal  Cirr.uliir  of  the  Trainways 
and  Light  Railways  Association  for  .lune,  1906.  Investigations  of 
an  exhaustive  character  were  carried  out  with  a  view  to  ascertaining 
the  cause  of  these  corrugations.  The  following  definite  conclusions 
were  arrived  at :  (1)  The  track  on  which  the  corrugations  appeared 
was  invariably  found  to  be  boxed  with  burnt  clay  or  brick  ;  (2) 
corrugations  were  hardly  over  found  with  stone  boxing  and  never 
with  earth  boxing  ;  (3)  when  the  brick  boxing  was  replaced  by 
earth  or  stone  boxing  the  corrugations  disappeared  ;  (4)  to  get  this 
result  it  was  necessary  to  change  the  boxing  only,  and  not  to  re- 
move the  brick  ballast  packing  under  the  sleepers ;  (5)  corrugated 
rails  removed  and  replaced  on  an  earthedboxed  section  would  wear 
smooth,  while  smooth  rails  taken  up  and  set  down  on  a  brick  boxed 
section  would  become  corrugated.  A  careful  study  of  Mr.  Moyle's 
Paper  and  the  conclusions  there  stated  convinced  me  that 
the  corrugations  were  in  some  way  caused  by  the  gritty  dust 
that  would  work  up  from  the  brick  boxing  and  be  scattered 
over  the  surface  of  the  rail  by  the  air  suction  of  passing  trains. 
A  possible  objection  to  this  view  m  ght  be  tound  in  the  fact  that 
corrugations  had  appeared  on  open  girder  bridges  where,  of  course, 
there  was  no  brick  boxing.  But  the  objection  might  turn  out  ti  be 
a  confirmation  if  it  could  be  shown  that  the  approaches  to  these 
bridges  were  brick  boxed,  for  in  that  case  the  brick-dust  would  be 
carried  on  to  the  bridge  by  the  suction  of  the  train.  Upon  inquiry 
1  was  informed  that  investigation  showed  that  corrugation  only  deve- 
loped on  open  girder  bridges  the  approaches  to  which  were  brick-boxed, 
thus  confirming  the  suspicion  that  the  corrugations  were  in  some  way 
caused  by  the  dust  from  the  brick  boxing.  It  remained  to  be 
ascertained  in  what  way  this  dust  could  be  essential  to  the  produc- 
tion of  corrugations.  The  subsequent  experiments  on  the  model, 
already  described,  showing  how  intermittent  skidding  is  brought 
about  by  covering  the  rail  with  a  gritty  powder,  seemed  to  aflord 
the  required  solution.  Through  the  kindness  of  Sir  Alexander 
Rendel  and  Mr.  F.  E.  Robertson  I  was  supplied  with  a  sample  of 
the  brick  boxing  taken  from  a  section  of  the  Eastern  Bengal  State 
Railway,  where  coiTUgations  are  very  pronounced.  Some  of  the 
brick  was  crushed,  making  an  exceedingly  sharp  and  gritty  powder. 
The  model  was  arranged  as  before  with  a  spring  coupler  in  the  loose 
wheel.  So  long  as  the  rail  remained  clean  the  skidding  was  quite 
uniform  as  the  truck  was  pushed  along  the  track.  When  a  little  of 
the  brick  powder  was  scattered  over  the  rail  the  skidding  imme- 
diately became  intermittent,  indicating  clearly  the  part  played  by 
the  brick  boxing  in  the  formation  of  corrugations. 

The  investigations  outlined  above  appear  to  show  that  the  follow- 
ing conditions  are  necessary  for  the  formation  of  corrugations  on 
grooved  rails  :  (1)  As  regards  the  track — (a)  Irregularities  in  gauge 
or  level  or  (b)  curvature ;  or  (c)  a  packed  groove.  (2)  As  regards  the 
rails — (d)  Surface  rough  with  sand  or  gritty  dust.  (3)  As  regards 
the  rolling  stock — (e)  Wheels  with  check-cutting  flanges.  (4)  As 
regards  traffic— (/)  A  critical  speed.  Corrugations  cannot  be  formed 
unless  conditions  (1),  (2),  (3)  and  (4)  are  all  present  at  the  same 
time — that  is,  peculiar  conditions  must  exist  simultaneously  in  the 
track,  the  rails,  the  roUing  stock  and  the  speed,  and  the  absence  of 
any  one  of  these  conditions  will  prevent  corrugations  being  formed. 
These  considerations  suggest  the  lines  on  which  it  may  be  possible 
to  avoid  the  formation  of  corrugations.  My  object  this  morning, 
however,  is  simply  to  put  before  you  the  conditions  under  which  cor- 
rugations are  produced,  in  the  belief  that  a  correct  diagnosis  of  the 
disease  is  the  first  step  to  be  taken  towards  providing o  remedy. 

DISCUSSION. 

Mr.  J.  Dalrv.mplk  (Glasgow)  said  corrugation  was  costing?  b'ni 
£10,000  to  £15,000  per  annum,  and  he  would  be  ^lad  to  find  a  remedy. 

Mr.  A.  N.  Banistek  (Norwich)  said  that  the  first  appearance  of 
corrugation  at  Norwich  wa.s  on  the  outside  rail  of  a  curve  in  a  wood- 
paved  street  on  .i  down  grade,  but  that  corrugations  .subsequently 
appeared  on  the  other  tliree  rails  in  the  same  street.  Two  of  the  fastest 
routes  on  the  system  were  macadamised  roads  with  sett  paving  be- 
tween the  rails.  The  fastest  running  of  tlicsc  w^as  practically  straight, 
and  corrugation  was  very  bad  there,  but  with  very  little  indication  of 
check  cutting.  On  tlie  other  route,  however,  which  was  not  straight, 
there  was  no  corrugation,  yet  there  was  considerable  check  cutting  on 
the  curves.  This  did  not  seem  to  quite  tit  in  with  Prof.  Carus-Wilson's 
theory.  The  corrugations,  wlien  they  (irst  appeared  in  Norwicli,  ex- 
tended o\er  long  lengths  of  rail:  They  were  rubbed  out,  and  sulise- 
(juently  re-appeare<t  about  tw  o  years  later,  but  all  in  short  lengths : 
wherc-is,  first  of  all,  the  lengths  extended  over  two  or  tluree  rails  they 
now  only  extended  over  5  ft.  to  10ft. 

Mr.  G.  M.  GiHSON  (Mountain  &  (iibson)  suggested  that  differential 
gear  as  possible  remedy. 

Mr.  E.  Henedii  T  (late  chief  engineer  of  the  Eastern  Bengal  and 
Scinde,  Punjaub  A  Delhi  Railways)  said  the  same  ballast  was  used  on 
many  Indian  railways,  and  this,  therefore,  did  not  appear  to  come  into 
the  question,  for  corrugations  were  noticed  on  some  of  these  railways 
and  not  on  others.  In  certain  districts  where  it  was  sandy  there  was 
naturally  an  enormous  amount  of  grit,  and  yet  no  corrugations  were 
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found.  He  would  like  to  ask  why  corrugations  appear  on  underground 
railways  where  the  conditions  were  altogether  different. 

Mr.  H.  M.  Saters  said  they  must  congratulate  themsehes  upon  the 
lucid  wa^'  in  which  Prof.  Carus- Wilson  had  put  before  them  a  definite 
cause  for  the  troublesome  affliction  known  as  corrugation.  He  said  a 
definite  cause,  because  he  thought  there  was  no  one  cause  for  corruga- 
tion. This  was  the  first  time  tio  his  knowledge  that  a  particular  cause 
had  been  tracked  down  and  proved  in  experimental  fashion.  He 
would  further  like  to  congratulate  Prof.  Wilson  upon  the  results, which 
he  promised  15  months  ago,  when  Mr.  Panton  read  a  Paper  on  Rail 
Corrugation  before^the  Institution  of  Electrical  Engineers  and  brought 
forward  the  theory  that  corrugation  was  due  to  the  action  of  rolling 
stock  in  a  more  or  less  unsatisfactory  condition  and  suggested  that  it 
was  due  to  ilange  action  that  axles  became  askew.  Prot.  Wilson  at 
that  time  was  a  little  sceptical,  but  as  a  result  of  in\estigations  he  had 
traced  out  the  connection  between  the  flange  action  and  corrugation 
under  certain  conditions.  It  was  so  frequently  the  case  that  men 
stuck  to  preconcei\ed  notions  and  refused  to  receive  light  from  an\- 
source,  that  he  thought  they  should  congratulate  the  open-mindedness 
shown  in  the  present  case.  It  was  worth  while  to  remind  the  Associa- 
tion that  the  influence  of  torsional  vibration  of  the  axles  was  first  put 
forward  in  public  by,  he  thought,  Mr.  Arnold,  surveyor  of  Birming- 
ham, who  contributed  some  articles  to  a  tramway  journal  two  years 
ago,  liut  did  not  go  so  far  as  Prof.  Wilson  in  demonstrating  the  action 
by  model  or  by  exiaeriment  on  actual  track.  There  were,  he  thought, 
some  other  causes  of  a  similar  character.  Prof.  Wilson  had  called 
this  action  "  skid  and  roll.''  There  was  no  reason  why  alternating 
slip  and  roll  should  not  produce  the  same  effect,  and  this  was  some- 
times apparent  where  cars  were  accelerated,  particularly  where  the 
controller  passed  from  series  to  parallel.  Prof.  Lasalle"  formulated 
that  theory  in  a  Paper  published  in  a  Belgian  journal,  and  suggested 
that  the  characteristic  of  the  series  motor  might  jjroduce  corrugations 
in  certain  circumstances.  For  example,  if  the  motorraan  turned  over 
the  controller  lever  too  fast  the  armature  torque  might  exceed  the 
adhesion  value  of  the  load  on  a  wheel,  making  the  whole  slip.  As  soon 
as  it  slipped,  the  motor  would  speed  up,  because  the  resistance  was 
reduced,  and  the  wheel  would  grind  the  rail.  There  could  be  little 
doubt  that  braking  .sometimes  induced  skidding  and  also  caused  alter '- 
nation  of  skid  and  roll.  He  was  not  quite  able  to  follow  one  point  in 
the  Paper — why  the  sand  was  a  necessai-y  accomplice  to  the  damage. 
One  other  point  was,  why  should  successive  cars  fall  into  step  and  com- 
bine to  corrugate  and  roll  over  exactly  the  same  inches  of  rail?  He 
was  not  sure  that  they  did.  There  was  also  no  question  that  in  badly 
corrugated  places  all  the  high  parts  of  the  rail  were  rolled  up.  In 
fact,  they  were  not  only  rolled  up,  but  out  into  the  grooves,  so  that 
the  effect  was  not  only  grinding  as  regarded  the  hollows,  but  a  cold 
rolling  as  regarded  the  heights. 

Mr.  J.  R.  S.4LTER  (South  Lancashire  Tramways)  said  it  seemed  to 
him  that  if  corrugations  were  due  to  the  simultaneous  presence  of 
four  sets  of  conditions,  the  chances  were  very  remote  that  these  four 
sets  of  conditions  would  happen  in  the  same  spot  and  the  same  way. 
For  instance,  the  sand  or  grit  was  constantly  shifting.  He  would  like 
to  suggest  for  Prof.  Wilson's  consideration  whether  the  skidding  wa* 
not  due  to  corrugations,  rather  than  the  corrugations  being  due  to  the 
skidding.  It  would  add  considerably  to  the  value  of  the  Paper  if 
experiments  were  made  regarding  skidding  on  a  track  with  no  corru- 
gations. He  would  like  to  add  a  speculation,  which  was  probably 
a  somewhat  wild  one,  as  to  the  cause  of  corrugations.  The  cause 
of  corrugations  might  arise  through  the  magneti.sation  of  the  iron 
rails.  They  all  knew  that  if  a  bar  of  iion  were  magnetised  it 
extended  in  length,  and  tlii^re  was  some  molecular  change.  If 
through  the  passage  of  the  current  and  lines  of  force  surrounding  the 
rail  always  being  con.stantly  in  one  position  the  molecular  structure 
of  the  rail  altered,  there  might  conceivably  be  some  modification  in 
the  state  of  the  iron  such  as  to  lead  to  these  corrugations.  Such  a 
theory  would  support  what  were  now  considered  as  inconsistencies  in 
the  ap|)earance  of  corrugations.  The  distribution  of  current  in  a 
rail  must  be,  and  usually  was,  totjdiy  independent  of  the  oar  that 
happened  to  be  on  any  particular  section  of  the  line.  He  did  not 
know  whether  it  was  possible,  where  corrugations  had  appeared,  to 
obtain  a  map  of  the  cable  lay-out,  in  order  to  get  some  i<lea  of  the 
distribution  of  the  cut  rent.  Prof.  Wilson,  from  the  point  of  view- 
given  in  the  Paijcr,  had  carried  the  subject  almost  to  a  conclusion, 
but  he  (Mr.  Salter)  thought  they  hiul  still  to  look  .somewhat  further 
for  the  cause  of  the  corrugations. 

Mr.  .J.  S.  Warnkk  said  they  were  all  agreed  that  everyone  interested 
in  traction  would  contribute  their  thanks  to  the  author  of  the  l':iper, 
who  had  raised  himself  head  and  shoulders  above  anyone  else  dealing 
with  the  problem.  The  lecture  revealed  a  discovery  of  consider. 
able  iin[)ortance  by  Prof.  Wilson,  who,  he  had  no  doubt,  would 
not  allow  his  investigations  to  stop  at  tramways,  but  would  carry 
them  through  to  railways,  and  ascertain  whether  the  3  i)er  cent,  slip 
occurred  perpetually  in  railway  wheels.  If  so,  then  the  railway 
engineer  had  yet  a  gnod  deal  l<i  learn  about  his  own  subject,  just  as 
engineers  in  general  hail  a  good  deal  to  learn  from  the  automobile 
engineer.  In  his  opinion  the  coridilioii"  unilor  which  rolling  stock  was 
run  over  ordiiuiry  tramway  ami  railway  trai'ks  were  so  very  crude,  and 
oppose<l  to  every  engineering  principle,  that  it  was  tioI  at  all  surpris- 
ing that  corrngalioris  took  place.  'I  he  wonder  to  liiui  was  lliat  some- 
thing very  much  worse  did  not  take  place.  If  he  understood  the  lec- 
turer correctly,  Ilange  pie.ssure  must  lie  consideieil,  on  aeeouni  of  the 
form  of  the  head  of  the  rail,  in  street  railway  woi  knig  cinile  ditroiently 
from  railwn^v  working,  where  they  hud  the  simple  bnll-lieaded  rail  and 
no  cheek  rail.  Turning  In  Kig.  2,  for  the  purpose  of  his  remarks  he 
would  n-ssiimc  this  was  on  a  slight  curve,  anil  I  lint  the  wheel  was  roll- 


ing at  a  velocity  w-hich  was  nob  the  velocity  of  the  tread  of  the  wheel 
upon  the  measured  distance  on  the  track,  but  a  higher  velocity  which, 
perhaps,  it  was  convenient  to  call  the  Hange  velocity  :  that  was  to 
say,  the  wheel,  instead  of  making  over  a  given  distance  the  revolu- 
tions corresponding  with  the  diameter  of  the  tread  of  the  wheel,  was 
reallj'  rolling  at  a  velocity  more  in  accordance  with  the  outside 
diameter  of  the  flange.  The  wheel  was  shown  pressed  against 
the  check  rail,  and  the  influence  of  the  pressure  exert«d  by  the 
flange  on  the  rail  was  such  that  the  wheel  revolved  at  the  Hange 
\eloeity,  which  was  a  slower  rate  than  if  the  wheel  were  run- 
ning on  its  tread  without  such  flange  pressure.  On  a  straight 
track  the  pair  of  wheels  had  previously  been  running  at  a  regu- 
lar slip  of  3  per  cent.,  and  on  arriving  at  a  slight  curve,  where 
the  pressure  became  excessive  on  one  side  and  there  was  an  almost 
complete  clearance  in  the  flange  of  the  wheel  on  the  outer  rail, 
the  whole  of  the  slip  took  place  on  the  Fig.  2  side,  while  on 
the  other  side,  owing  to  the  grit  present  on  the  track,  it  was 
possible  to  transmit  a  torsional  storing  up  in  the  axle  which  intermit- 
tently released  itself  when  the  torsion  ol  the  axle  was  greater  than  the 
adhesion  of  that  outer  wheel  upon  the  rail.  Then  followed,  if  he 
understood  aright,  the  torsional  oscillation  of  the  outer  wheel  upon 
and  with  the  axle.  He  could  quite  understand  that  if  such  torsional 
action  took  place,  which  it  undoubtedly  did,  the  axle  would  have 
a  regular  jjeriod  of  oscillation,  but  it  appeared  to  him  that  such  oscil- 
lations would  be  damped  b\'  the  xerj-  adhesion  of  the  wheel  on  the 
track  under  the  conditions  which  pertained  in  practice  v\ith  the  weight 
of  the  car  on  the  wheel,  and  it  was  not  quite  clear  to  him  why  that 
rhythmic  oscillation  of  the  axle  should  be  maintained,  in  spite  of  the 
fact  that  the  wheel  was  running  upon  the  rail  and  carrying  so  many  tons. 

The  Chairman  (Mr.  Stephen  Sellou)  said  he  «-as  afraid  his  contri- 
bution to  the  discussion  would  interfere  with  Prof.  Wilson's  peace  of 
mind.  The  Paper  was  very  ingenious,  and  their  thanks  \vere  due  to 
the  author,  but  Fig.  2  showed  in  his  opinion  an  impassible  condition. 
For  if  the  condition  of  the  rail  and  of  the  other  wheel  had  been  -hown 
it  would  have  been  apparent  that  both  rails  and  wheels  would  have 
been  scrapped  before  arriving  at  such  a  condition.  Prof.  Wilson 
had  fallen  into  error  solely  because  he  had  not  recognised  that  by 
the  time  the  wheel  had  got  to  the  condition  shown  the  rail  on  the 
other  side  would  lie  worn  to  such  an  extent  that  it  would  be  scrapped. 
He  would  also  like  the  author  of  the  Paper  to  explain  how  the  corru- 
gations could  synchronise  with  every  car  at  difl'erent  speeds.  The 
question  of  the  advantage  of  speed  indicators  had  been  discussed,  but 
he  dill  not  know  that  any  speed  indicator  or  other  means  would  enable 
them  to  arrive  at  a  speed  without  variation.  Prof.  Wilson  tried  his  ex- 
periments at  12  miles  per  hour,  but  a  driver  might  be  either  late  or 
early,  and  would  be  either  going  8  or  14  miles  perhaps.  Had  Prof  V\  il- 
son  considered  also  that  when  the  grinding  on  the  check  rail  began, 
grinding  in  the  throat  of  the  other  rail  also  began  '  He  also  did  not 
think  it  would  be  borne  out  in  practice  that  because  of  the  grinding 
of  the  flange  the  wheel  would  be  running  on  a  different  diameter. 
Before  that  condition  could  be  reached  at  wlueh  the  flanges  were  grind- 
ing, except  ou  a  sharp  curve,  and  the  amount  of  wear  in  the  rail  was 
such  that  instead  of  having  the  ordinary  clearance,  which  the  author 
put  at  J  in.,  they  would  get  nearly  an  nicli.  The  A.s.sociation  was 
aware  that  he  had  the  strong  opinion  that  corrugations  «ere  not  due 
to  the  causes  put  forward  by  Prof.  Wilson,  but  were  due  to  the  rigid 
road  beds,  which  offended  engineering  principles.  Tramways  had 
been  constructed  with  the  idea  that  they  should  have  rigid  road  l>eds 
to  last  for  ever,  and  this  was,  he  believed,  the  first  cause  of  corruga- 
tions. If  not,  why  enuld  not  the  authoi-  point  to  a  .=Higle  case  of  steam 
tramw-ays  where  corrugations  appeared  .-md  where  the  same  conditions 
existed?  In  the  old  tlays  tlie  Hoard  of  Trade  were  very  persistent 
about  curves,  and  to  lelieve  the  fiiction  round  certain  curves  com- 
panies used  to  lay  one  girder  rail  aiul  then  one  tlat  rail,  so  that  the 
wheel,  in  going  round  the  curve,  ran  round  on  the  flat  rail  on  its  tlnnge. 
-Another  point  he  rlid  luit  think  the  .-luthor  had  considered  \\nien 
a  wheel  and  a  r.-iil  had  liieiunc  worn  to  the  conditiiin  shown  in  Fig.  2 
the  diainelers  of  the  wheels  would  be  materially  altered,  and  one 
might  be  larger  than  the  other.  Why  were  the  corrugations  depen- 
dent upon  the  wheel  which  had  worn  the  check  a.s  against  the  wlieel 
which  had  worn  the  head?  Ho  was  liound  to  say  the  Paper  was  in- 
genious, but  it  was  rather  professorial.  There  seemed  to  be  .some- 
thing missing,  but  whether  practical  ex|)Orienoe  he  could  not  say  ; 
theory  seemed  to  hiiu  to  dominate  the  reason  given  for  corrugations. 
Without  intending  il ,  the  Pnifes.sor  had  led  them  into  a  maze,  and  left 
them  there  without  giving  them  any  assistaiu'e  to  get  out  of  it. 

Mr.  K.  Bi.ANU  (Edgar.  Allen  &  t-'o.)  (communicated)  had  ti>kcii  con- 
siderable interest  in  this  subject,  but  had  no  theory  to  put  forward. 
He  wished  to  place  before  the  members  an  interesting  addition  to  this 
subject,  obtained  during  a  recent  visit  to  the  t'ontinent,  one,  he  be- 
litjvod,  w-liieh  had  not  before  been  touched  upon  .\  photograph  (shown 
at  the  meeting)  taken  upon  the  Helingsfors  tramways  showed  corru- 
gations upon  the  lyios  of  the  tramcnr  wheels.  The  diameter  of  the 
wheels  and  the  relation  to  each  other  were  as  shown  in  the  diagram. 
In  the  absence  of  suituiile  iiiHtrumeiits  no  measurement  could  be  made 
of  the  height  of  the  siu'.'le  corrugations  which  were  noticeil  several 
times,  and  which  in  this  ease  were  c.->pecially  strong.  This  corruga- 
tion on  diagonal  wheels  was  found  in  several  eases  al."!!  u|>on  thrco 
wheels  of  one  ear  and  upon  four  wheels  of  one  ear.  The  corrugation 
took  plaei"  upon  (he  smallest  wheel  of  l.he  same  axle,  and  in  relatioiito 
both  axles  upon  rlia|.'on.illy  sit\iiileil  wheels.  On  the  oppu..iU'  wheel 
no  con-ug'ilioii  was  lound  in  spite  of  an  exact,  and  caretui  cxamiitn- 
lion,  whcivas,  as  above  sljitcd,  uiion  one  car  corrugations  existed  upon 
three  wheels  and  upon  all  foul  wliocls  on  another  car.  The  corruga- 
tions firnt  oceurrcil  upon  ii  curve  of  200  metres  radius,  which  was  run 
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over  iiiiicklv,  ;iiifl  upon  this  r^pot  the  undci-  surtuce  was  very  Imd.iinil 
iiltliou'.'li  i\i\  sorts  of  trials  were  mmle,  the  lie  of  the  rails  could  not  lie 
iuiprovt'd  iiiid  the  conugation  was  very  strong.  Tho  tramway 
authorities  at  Helsinyfors  considered  there  was  a  possibility  that  cor- 
ru'iition  took  place  a\mi\  the  wheels  and  were  thence  transferred 
to'other  portions  of  the  track.  They  drew  this  conclusion  from  the 
fact  that  the  first  corrus;ation  was  noticed  alter  1^  year's  \year,  and 
that  now  for  the  first  time  after  about  5  years'  corrugations  liad 
occurred   ujion   the  };reat«r  jmrt  of  the   remaining   track.      Further 

observations  were  now 
3  (  bein^  made  as  to  the 

increase,  or  otherwise, 
of  these  corrugations. 
774  mm  The  corrugations  on 
Corrugated  the  tyres  correspond- 
ed exactly  with  the 
corrugations  on  the 
rails  in  form  and 
length,  and  were  dis- 
tributeil  at  about 
7  cm.  to  8  cm.  distsmce 
from  summit  to  sum- 
mit on  the  circumfer- 
ence. The  cars  which 
had  corrugated  wheels 

"5  mm    I ' I  773  mm         „,j^j|g  ^^  peculiar  buz- 

Co-'f^S*'"*  -/.ing  noise  when  run- 

ning ipiickly.  The 
tyres  were  of  Krupp'.s 
steel  of  at  least  20  kilos  per  square  millimetre,  and  were  twisted 
ofl'  in  tVie  middle  after  running  50.0C0  km.  The  rails  were  Phrenix 
rolling— sec.  25  B — tensile  strain  70  kilos  per  square  millimetre,  and 
at  least  045  Jier  cent,  carbon.  Brake  shoes  were  of  ordinary  grey 
iron,  but  were  not  considered  a  contributorycau.se:  "flats "caused 
by  careless  braking  were  often  noticed  on  the  tyres  at  first,  but  not 
for  the  last  three  years,  and  are  not  thought  to  lead  to  corrugation. 

Prof.  CARrs-WiL,s(ix  (in  replyi  said  Jlr.  Ualrymple  had  regretted. 
there  was  no  remedy  suggested  in  the  Paper.  He  quite  agreed,  and 
sympathiseil  in  that  regret,  but  would  point  to  the  last  paragraph  of 
his  Paper,  in  which  he  stated  that  unless  they  agreed  in  the  correct 
diagnosis  of  the  disease,  it  was  only  wasting  time  to  talk  about  remedies. 
Ml'.  Bannister  had  attempted  to  strengthen  the  web  of  the  rails  bj' 
adding  tishplates  on  the  lines  of  the  remedy  applied  to  the  street  rail- 
w.-iys  in  I'hiladelphia,  Ijut  that  did  no  good.  A  slight  calculation 
woukl  lui\  e  savetl  Mr.  Bannister  a  little  trouble,  and  would  have  shown 
that  the  stiffness  of  the  Philadelphia  section  of  the  93  lb.  used  by 
Mr.  Xicholls  with  increased  web  to  t^j  'n-  was  just  as  stiff  as  the 
standard  section  in  this  country.  So  that  we  had  with  our  shallow  rail 
almost  e.xactly  as  stiff'  a  rail  as  in  Philadelphia  by  increasing 
the  thicknes.s  of  their  web  y^  in.  Mr.  Gibson  had  suggesteil  that 
if  his  arguments  were  correct  the  remedy  would  be  found  in 
difi'erential  dri\e,  driving  both  wheels  independently.  He  quite 
admitted  the  truth  of  this  sUitement,  but  before  recommend- 
ing tramway  engineers  to  fit  their  axles  with  differential  gear 
they  ought  to  know  a  great  deal  more  about  corragation,  because 
although  he  had  ventured  to  bring  forward  a  carefully  worked 
out  theory'  as  to  the  cause  of  corrugation,  they  would  notice  that  he 
l.iid  great  stress  on  the  influence  of  the  wear  of  the  wheels.  Until 
they  knew  more  of  what  made  the  wheels  wear  as  they  did,  it  would 
be  very  rash  to  tit  all  wheels  with  dift'erentiiil  drive.  Coming  to  the 
discussion  that  afternoon,  Mr.  Savers'  remarks  had  interested  him  very 
much,  and  he  regrette<l  lie  had  not  had  time  to  look  through  the  \ery 
interesting  theoi-y  developed  by  Mr.  Lasalle.  Mr.  Sayers  had  alluded 
to  the  discussion  on  Mr.  Panton's  Paper.  He  confessed  he  had  not 
looked  through  his  remarks  on  this  occasion.  If  he  remembered 
aright,  he  deprecated  the  suggestion  by  Mr.  Panton  that  askew 
action  was  the  onlj-  reason  of  corrugation,  and  brought  forward 
the  corrugations  on  Indian  railways,  where  apparently  there  was  no 
such  askew  action.  He  quite  admitted  that  the  flange  action,  which  he 
thought  had  so  much  to  do  with  it,  was  set  u|)  by  a  truck  out  of  the 
s<|uarc.  In  that  resjiect  he  thought  Mr.  Panton  was  quite  right,  but 
there  were  other  cau.ses  which  set  U|i  this  flange  action  besides  the 
truck  l>eing  out  of  the  sciuare.  Mr.  Sayers  had  asked  why  sandy  con- 
•lition  of  the  track  was  essential.  That  puzzled  him  for  a  long  time,  and 
if  anyone  could  show  a  better  explanation  he  was  ijuite  prepared  to  con- 
sider it.  His  explanation  was  that  so  long  as  a  rail  was  perfectly 
clean,  not  from  the  sesthetic  (xjiiit  of  view,  but  the  metal  on  the  sur- 
face of  the  rail  free  from  grit,  then  grit  on  the  to|)  had  nothing  to  do 
with  it.  He  meant  that  grit  of  one  kind  or  another  was  ingrained 
into  the  surface  of  the  rail.  It  might  be  cleaned,  but  it  would  still 
have  the  grit  in  the  surface.  When  they  had  that,  they  h;wl  a  high 
coefficient  of  friction  for  the  wheel.  IJirectly  there  was  a  skid, 
therefore,  that  layer  of  grit  was  cut  through,  clean  metal  was 
touched,  and  the  coefficient  dropped  in  a  way  it  could  not  if  tlere 
were  not  that  layer  of  grit.  This  was  not  the  drop  between 
static  and  rolling  friction,  which  happened  on  a  clean  rail.  It  was  a 
different  thing.  It  wa-^  that  sudden  drop  which  was  necessary  to  .allow 
the  wheel  to  return  itself  sufficiently  to  allow  of  a  subsetiuent  roll  and 
skid.  Mr.  Sayers  asked  why  successive  cars  skidded  at  the  same 
point.  There  again  he  was  prepared  to  give  his  own  view,  but  was 
also  prepared  to  consider  anj-  other  that  might  be  advanced.  His  view 
was  that  when  they  got  .i  car  which  began  to  pro<luce  corrugations,  a 
scries  of  .skid  marks,  the  fact  was  that  they  had  a  rail  in  which  there 
w;us  a  succession  of  spots  at  which  the  grit  was  to  some  extent  ground 
<itf  the  head  of  the  rail.  When  the  next  wheel  came  along  with  its 
axle  twisted  up  and  reached  a  point  when  the  coefficient  was  slightly 


less,  there  would  be  a  tendency  for  the  wheel  to  recover  itself  owing 
to   the   torsional   stress.      It   was  astounding   what   curious    results 
there  were  from  \ory  little  dillerences.     He  had  noticed  an  outer  rail 
in  which  some  chi.sel  marks  had  been  m.ade.     At  the  time  there  were 
no  corrugations,  these  having  been  ground  out,  but  the  conditions  for 
forming  corrugations  were  there,  and  corrugations  began  to  form,  but 
in  a  manner  actuallydictatod  by  the  chisel  marks.  Mr.  Salter's  point  was 
mainly  that  the  four  conditions  necessary  were  unlikely  to  be  |iresent 
at  the  same  time  so  often  as  to  cause  corrugations.     If  they  looked  at 
these  conditions  they  would  find  that  the  first  condition  was  a  per- 
manent condition  of  tramway  tracks,  and  No.  2  was  a  more  or  less  per- 
manent condition,  although  in  certain  places  there  was  less  grit  than  in 
others.   In  regard  to  No.  3,  if  they  could  get  ridof  check-cut  wheels  they 
woulfl  get  rid  of  corrugationsvcry  largely,  but  he  had  iKjt  found  a  system 
where  they  had  not  got  check-cut  wheels.     He  would  deal  with  No.  4 
in  connection  with  Mr.  Sellon's  remarks.     He  did  not  think  the  con- 
ditions were  so  unlikely  as  to  discredit  the  arguments  in  the  Paper.   In 
reeard  to  Mr.  Salter's  ([uestioii  as  to  whether  he  had  made  any  other 
experiments  on  skidding,  he  had  made  experiments  of  an  exjictly  simi- 
lar character  as  those  at  Croydon  on  another  system  where  there  were 
hardly  any   corrugations  at  all  on  the  rails,  and  found  distinct  evi- 
dence   of    a    skid    of    the    same    character    as    at    Croydon.      The 
argument  about  magnetisation  causing   corrugations    was   a   rather 
elaborate  theory  to   tackle  right  off.      He   had  made  a   great  num 
ber  of  experiments  in  connection  with  the  mechanical  effect  as  to 
elongation,   etc.,  due  to  magnetisation,  but  this  was  so  infinitesimal 
that   from    the    tramway   point   of  view  he  thought  it  would    have 
no   effect    whatever.     Mr.   Warner    had    said   the  wheel   oscillations 
would  be  damped  and  could  not  imagine  how  they  could  get  rhythmic 
oscillations  of  the  wheel  when  a  heavy  load  was  on  the  wheel,  which 
would  exercise  a  damping  effect.     It  did  exercise  a  damping  effect, 
and  it  was  not  difficult  to  see  what  the  nature  of  that  damping  effect 
was  due  to  the  load.     You  had  a  wheel  advancing  and  a  torsion  being 
stored  up  in  the  axle,  and  you  got  first  a  skid  and  then  a  roll.     The 
weight  determined  the  rate  at  which  this  skidding  took  place.     This 
did  "not  alter  the  fact  that  they  got  this  rhythmic  oscillation.     Mr. 
Warner  suggested  they  should  make  the  flanges  of  the  wheels  thinner, 
and  should  practically  keep  the  flanges  from  going  on  the  check.     He 
did    not  see    why    they   should  not  do    that,   provided   their   flanges 
were   too   tbick,  but   here   was  a  ditticulty.     Could  anybody  tell    in 
which    direction    the    wheels    an  I    axle    were    going    to    wear'.'     If 
the    flanges   were   made   thinner   than    now,    all    the   wear   came   in 
one   direction    as   a   rule   and    they  would   get  all  the  wear  on   one 
side   of   the   flanges    which    would    get    worn    through   in    half    the 
present  time.     In  regard  to  Mr.  Sellon's  criticism  of  Fig.  2,  that  the3' 
could  not  get  a  wheel  with  the  flange  cut  in  that  way  against  the  rail 
in  the  manner  shown,  would  Mr.  Sellon  add  to  that  criticism  "  under 
any   circumstances."     (Mr.    Sellon  :    You    could   do    so    by   putting 
an    oltl   worn-out   car   on   a  new  track.)     This  wheel  was   taken  ofl" 
an   actual   car   in    actual   working,    and,    if  Fig.    2   was   impossible, 
how  did  the  wheel  get  cut  in  that  way'?  It  was  cut  in  ordinary  traffic, 
and  that  section  applied  to  a  curve.     iMr.  Sellon,  interposing,  said 
he  was  not  taking  a  curve,  but  a  straight  road.)     How  did  Mr.  Sellon, 
taking  a  perfectly  straight  track,  account  for  the  continued  presence  of 
check  cutting   which  was  almost  everwhere  apparent'?     It  was  un- 
questionably done  by  the  flange  cutting  against  the  check  rail.  What- 
ever haopened  on  the  other  side  he  could  deal  with  separately.     The 
check  cutting  of  the  rail  was  nndoulitedly  done  by  the  grinding  of  the 
flange  on  the  check.     Mr.  Sellon  had  said  the  rail  on  the  other  side 
must  be  ground.  If  they  looked  at  Fig.  1,  this  represented  the  position 
of  the  wheel  when  new  and  when  check  cutting  on  the  other  side  had 
presumably  not  begun.     Even  siqiposing  the  wear  had   taken  place 
more  than  was  represented  li\'  this  figure,  his  argument  was  that  the 
contact  of  the  flange  with  the  liead  of  the  rail  on  the  throat  side  of  the 
flange  was  always  near  the  head  of  the  rail  when  compared  with  the 
contact  due  to  the  check  on  the  rail.      His  contention  was  that  the  cut 
of  the  flange  on  the  check  was  a  cut  of  an  entirely  different  character 
to  the  cut  of  the  flange  on  the  head  of  the  rail  and  the  frictional  line 
of  contact  was  very  much  more  below  the  surface  in  the  check  cn,se  than 
in  the  other  case,  and  there  was  conseciuently  a  larger  percentage  of 
skidding  than  in  the  other  case,  and  it  was  that  large  percental  of 
skidding  which  was  necessary  to  get  this  eft'ect.   Mr.  Sellon  said  there 
must  be  cars  at  other  speeds,  quicker  or  slower.  The  question  of  speed 
was  exceedingly   important,  and  he  had  laid  it  down  as  one  of  the 
conditions  for  corrugation.     If  they   had   a  section   of  line  on  which 
the  speed  of  the  cars  was  always  changing,  he  did  not  believe  they 
would  "et  corrugations.     The  conditions  were  so  different  according 
to  the  Sifl'erence  of  speed  that  if  they  did  not  get  on  any  particular 
track  a  certain   more  or  less  different  speed— that  was  to  say,    the 
majoritN-  of  the  cars  at  a  certain  rate— he  did  not  believe  they  would 
get  corrugations.     He   believed  it  was  because  they  had  a  series  of 
cars  at  more  or  less  the   same  rate   that  they  got  corrugations.     Mr. 
Sellon  had  asked  how  it  was  that  they  did  not  get  corrugations  with 
the  old  steam  traction.     Tliey  did  get  corru<ijations  on  steam  tram- 
ways.    He  had  made  careful  inquiry,  and  had  ascertained  that  there 
were   corrugations   on  some  of   tho  steam    tramways,   but    not  very 
pronounced.     Some  of  the  conditions  were  existing,  but  not  to  the 
same  extent  as  now.     They  got  corrugations  on  steam  railways ;  in 
fact,  where    the    conditions    approximated    to  those   on  a  tramway. 
Mr.   Sellon    had  given    an    instance   of   a    flat    outer   rail.     Without 
knowing    exactly  what    the    conditions  were,  ho   could    not   explain 
why  tlie\   <lid  not  get  corrugations   here  or  there.       The  conditions 
were  so  complicated,  and  depended  upon  such  a  number  of  things, 
that  it  would  be  waste  of  time  to  try  to   explain  why  on  any  par- 
ticular  track    they  did    not    get   corrugations,  unless   all    the    facts 
were  available. 
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THE  ELECTRICAL  TESTING  INSTRUMENTS  OF 
MESSRS.  SIEMENS  BROS.  &  CO. 

(Concluded  from  page  503.) 

One  of  the  most  compact  Wheatstone  bridges  which  is  at  present 
on  the  market  is  undoubtedly  that  illustrated  in  Fig.  13.  It  is  sup- 
plied with  a  leather  case  and  strap  handle,  so  that  it  can  be  carried 
conveniently  and  used  in  any  situation.  It  contains  balancing 
resistances  of  1  to  "(00  ohms,  two  proportional  branchs  e.ach  of  1,  10 
and  100  ohms,  a  moving  coil  galvanoscope,  a  battery  of  three  dry 
cells  and  a  double  key,  which  certainly  must  be  considered  a  record 
when  it  is  known  that  the  height  of  the  complete  instrument  is  only 
8  in.,  its  diameter  SJ  in.  and  its  weight  84  lb.,  in  the  case,  whilst 
it  enables  measurements  to  be  made  of  resistance  values  from  ,0'1 
to  100,000  ohms. 


Fic.  13. — Portable  Wheatstone  Bridge. 

Whilst  self-contained  bridges  for  the  measurement  of  resistances 
have  been  in  existence  for  a  long  time,  no  very  handy  form  of 
bridge  has  hitherto  been  put  on  the  market.  As  the  measurement 
of  self-induction  is  no  longer  a  laboratory  test,  but  is  necessary 
on  a  large  scale  for  many  purposes,  such  as  measuring  the  induc- 
tion of  Pupin  coils.  &c.,  Messrs.  Siemens  have  designed  an  instru- 
ment (Fig.  14)  to  meet  these  requirements.  The  bridge  itself  is 
very  similar  to  the  universal  galvanometer  previously  described, 
and  permits  of  the  galvanometer  being  replaced  by  a  telephone  by 
means  of  a  hand  switch,  the  latter  being  required  after  the  balance 
with  direct  current  has  been  obtained.  The  instrument  shown 
enables  measurements  to  be  made  as  low  as  0001  henry,  and  is 
fitted  with  plug  resistances   from  O'l  to  50  ohms.     For  producing 


and  a  sensitiveness  of  .5  X  lO""  amperes  per  scale  division,  a  slate 
disc  with  slide  wire,  index  and  resistance  scale,  mounted  on  a  com- 
mon ebonite  base  with  switches  and  plug-commutators.  It  enables 
resistance  measurements  to  be  made  from  1  to  100,000  ohms 
and  insulation  tests  up  to  2  megohms.  A  supplementary  resistance 
provides  for  current  measurements  up  to  08  ampere  and  pressure^ 
up  to  120  volts,  and  for  measurements  of  the  ioternal  resistance  of 
batteries. 

Messrs.  Siemens  have  also  placed  on  the  market  a  convenient 
portable  tesiing  set  for  mains  superintendents.  It  weighs  only  701b., 
and  as  will  be  seen  in  Fig.  17,  is  fitted  with  a  permanent  stand, 
the  legs  of  which  can  be  folded  up   for  convenience  in  carrying. 
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high-froquency  currents  up  to  .150  c.ycles  per  second,  buzzer  trans- 
formers are  supplied ;  for  higher  frequencies  up  to  5,000  cycles  per 
second  special  motor-driven  high-frcquoncy  niaohinps  are  used  ;  one 
of  these  is  illustrated  in  Fig.  15.  Vot  laboratory  measurements  of 
small  inductances,  say,  from  10~"  to  10  -  henry,  the  pattern  of  in- 
duction bridge  shown  in  Fig.  Hi  should  prove  satisfactory  and  enable 
meaBUrciiients  on  telephone  circuits  to  bo  made  rapidly.  A  variable 
standard  of  self-induction  is  employed,  tlio  value  of  which  is  road 
off  bj'  ft  pointer  oonnoctod  to  a  slide  conHisling  of  iron  manufaptured 
by  a  special  process  for  this  purpose,  ho  as  to  obviato  losses  due  to 
eddy  currents.  This  induction  bridge  not  only  servos  for  determin- 
ing induction  constants,  but  also  for  measuring  the  energy  losses 
in  the  inductive  circuits  under  observation. 

Probably  the  greatest  amount  of  testing  takes  place  in  connection 
with  telegraph  and  telephone  lines.  Messrs.  Hicmons  have  intro- 
duced what  is  termed  a  universal  testing  set  fot  this  purpose. 
This  set   consists  of  a  galvanometer  of  about  20  ohms  resistance 


Fig.  15. — High  Freqcexca"  Alternator  for  Testino  Pubposes. 

For  the  latter  purpose  the  back  of  the  Cise  is  well  upholstered 
and  is  provided  with  broad  shoulder  straps  so  that  the  set  can 
be  easily  taken  about  by  one  man.  It  will  be  noticed  that  the 
batteries,  tools  and  testii:'g  instruments  are  all  contained  in  one 
case  and  the  galvanometer  is  provided  with  three  metal  supports 
which  automatically  connect  it  to  the  testing  set  when  placed  in 
position  as  shown  in  Fig.  17.  Insulation  and  resistance  measure 
ments  from  01  ohm  to  1 ,000  megohms  can  be  made  with  this  set  ; 
also  capacities  from  O'OOo  mfd.  to  4  mfd..  and  fault  localisation. 
The  battery  capacity  of  the  case  as  shown  is  10.5  cells,  which  is,  of 
course,  sufficient  for  all  ordinary  measurements.  In  another  type 
of  this  testing  set.  a  supplementarj'  Wheatstone  bridge  for  localising 
faults  is  included. 

The  Siemens  magnetising  apparatus,  illustrated  in  Fig.  IS,  con- 
sists of  a  moving  coil  and  magnet,  similar  to  the  D'Arsonval  instru- 
ments in  design,  but  the  employment  of  the  parts  is  reversed — 
i.e.,  the  moving  coil  is  supplied  with  a  constant  current,  whilst  the 
magnetism  of  the  magnet  is  varied.  It  is  thus  possible  to  obtain 
direct  readings  of  the  magnetic  induction  and  to  plot  the  hysteresis 


Fi.i.  IC. 


HuiixiK   KDR  iMKASiuiNo  Smai.i,  Co-kfficiknts  oi- 
Ski.k-Iniu'ition. 


loop.  It  is  obvious  that  for  dilTerent  sections  of  iron  uudor  obser- 
vation the  instrument  can  still  bo  made  direct  reading  by  simply 
changing  the  value  of  the  constant  current  in  the  moving  coil  to 
the  proper  amount  in  relation  to  the  cross-section  of  the  iron.  The 
material  to  bo  tested  can  bo  either  in  the  form  of  bundlos  of  strips 
or  in  the  form  of  a  round  l)ftr  and  is  insertod  through  llio  opening 
(shown  covered  in  Fig.  lS)on  the  left-hand  side  of  the  centre  instru- 
ment in  the  illustration. 

It  is  a  wpllknowri  fact  that  glow  lamps  vary  very  much  in  quality, 
and  as  a  largo  number  of  new  types  have  boon  put  on  tho  market 
during  the  lust  fow  years,  the  nocossily  for  apparatus  which  will 
enable  electrical  contractoiK  and  users  on  a  large  scale  to  make  their 
own  measuromonts  and  form  their  own  opinions  of  the  commorciftl 
value  of  tho  various  lamps — and  to  check  for  Ihoinsolvcs  how  far  the 
conditions  of  thoir  orders  have  boon  complied  with  is  more  than 
over  apparent.  Tho  now  Sionions  collapsible  photimotor  {ne  Figs. 
HI  and  20)  provides  an  inetrutnont  very  suitable  for  this  purpose, 
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aut]  pennies  of  luakiuK  such  lucasureuienta  in  the  simplest  and  most 
convenient  manner  without  a  dark  room  and  with  an  accuracy  suffi- 
ientfor  all  practical  rci|uirement''. 

The  measuring  system  is  based  on  the  angle  mirror  method.  The 
apparatus  consists  essentially  of  three  boxes  connected  together  by 
collapsible  bellows,  which,  when  not  in  use,  can  be  closed  up  and 
then  form  a  convenient  and  easily  carried  ease.  The  middle  part 
of  the  apparatus  contains  a  voltmeter  and  an  ammeter,  the  photo- 
meter screen  and  two  collapsible  rails  screwed  on  to  the  top  and 
engraved  with  millimetre  and  candle-power  scales.  Electromag- 
netic instruments,  calibrated  to  within  ±  1  per  cent.,  for  continuous 


is  in  the  circuit  of  the  other  lamp,  it  follows  that  both  lamps  have 
practically  the  same  differonco  of  potential  at  their  terminals  and 
can,  therefore,  readily  bo  compared  with  one  anotlier.  In  ordor  to 
bo  able  to  determine  candle  power  in  cases  where  the  supply  pres- 
sure is  higlier  or  lower  than  the  rated  pressure  of  the  lamps,  the 
standard  lamp  can  be  fixed  at  a  different  distance  from  the  screen, 
so  that  the  same  amount  of  illumination  is  produced  on  the  screen 
as  at  the  rated  voltage. 

The  photometer  ia  shown  closed  in  Fig.  20,  whilst  Fig.  19  shows 
it  open  ready  for  use,  and  an  idea  of  its  great  utility  and  portability 
can  be  gatliered  from  these  illustrations. 

Wo  have  only  been  able  to  refer  brielly  to  a  few  of  the  many  in- 
teresting instruments  of  which  particulars  arc  given  in  Messrs. 
Siemens  Bros.  &  Co.'s  new  catalogue,  and  which  wc  were  enabled 
to  inspect  on  a  recent  visit  to  their  works  at  Woolwich.  On  that 
occasion,  we  were  particularly  struck  with  the  excellent  and  up- 
to-date  arrangements  which  had  been  provided  for  caUbrating  the 
instruments.  In  particular  we  were  much  interested  in  the  plant 
employed  for  the  purpose  of  calibrating  alternating-current  instru- 
ments, such  as  those  of  the  Ferraris  type  and  alternating  current 
watt-hour  meters.  In  order  to  obtain  every  possible  phase  dis- 
placement from  0  to  1  the  dou  ble  generator,  one  part  of  which  is 
used  for  the  supply  of  three-phase  current  whilst  tlie  other  gene- 
rates the  three  phase  pressure,  is   arranged  in  such  a  manner  [hat 


Fia.  17. — Portable  C.\ble  Testing  Set  fob  Street  Use. 
Scale  1:11'. 

and  alternating  current,  can  be  fitted  according  to  requirements  ; 
or  moving-coil  switchboard  instruments  can  be  supplied.  The  in- 
struments are  connected  to  the  circuit  in  such  a  manner  that  they 
indicate  only  the  current  and  the  pressure  flowing  through  and  at 
the  lamp  terminals  respectively,  so  that  the  actual  watt  consump- 
tion of  the  lamp  is  measured.  In  order  that  the  instruments  may 
be  checked  at  any  time  or  that  the  measurements  may  be  made  by 
means  of  wattmeters  or  moving-coil  voltmeters  and  ammeters, 
special  terminals  are  provided  for  connecting  up  such  instruments, 


Fig.  19. — Siemens  Collapsible  Photometer  (r^ady  for  use). 

any  desired  lag  may  be  given  to  the  pressure  in  respect  to  the  cur- 
rent, without  stopping  the  set.  The  stationary  armature  of  the 
pressure  generator  can  be  moved  through  an  angle  of  about  90  deg. 
by  means  of  a  worm  wheel  and  worm ;  the  latter  is  driven  by  a 
small  motor  which  can  be  operated  from  the  test  room.  The  assis- 
tant who  is  testing  is  thus  able  to  vary  the  phase  to  any  required 
angle  of  displacement  without  leaving  the  calibrating  board.  In 
order  that  this  double  generator  may  be  used  for  frequencies  rang- 
ing between  the  wide  limits  of  20  to  100  cycles  per  second,  a  direct- 
current  motor,  with  commutation  poles,  is  employed  for  driving. 

The  calibrating  boards  are  provided  with  a  complete  set  of 
ammeters  and  voltmeters,  and  the  required  ranges  are  obtained  by 
permanently  mounted  switches.     It  is.  therefore,  possible  to  cali- 
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BO  that  the  apparatus  is  also  suitable  for  more  accurate  laboratory 
measurements. 

The  liunsen  photometric  system  is  employed,  but  the  usual  grease 
spot  is  replaced  by  a  silver  spot  between  two  plates  of  matt  glass.  The 
instruments  and  the  scales  can  be  read  off  from  the  top  and  this  applies 
also  to  the  screen,  so  that  the  measurements  can  be  made  quickly  and 
easily.  The  two  other  parts  of  the  apparatus  each  contain  two 
mirrors  inclined  at  an  angle  of  120  deg.  to  each  other,  the  standard 
lamp  being  in  one  part  and  the  lamp  to  be  tested  in  the  other  part. 
The  lamps  hang  vertically  so  that  the  apparatus  is  suitable  for  test- 
ing lamps  which  can  only  burn  in  this  position. 

The  tests  can  be  made  in  full  daylight.  As  the  standard  lamp  and 
the  lamp  to  be  tested  are  connected  in  parallel  and  the  former  is  in 
seri  es  with  a  resistance  equal  to  the  resistance  of  the  ammeter  which 


Fig.  20. — Collapsible  Photometee  (tlosedj. 

braie  the  instrument  under  test  by  connecting  its  terminals  to  the 
board  and  by  using  the  respective  switches,  without  wiring  np 
specially  for  the  various  requirements  and  quite  independently  of 
the  instrument's  range ;  the  only  portable  instruments  in  use  are 
the  wattmeters.  The  controlling  arrangements  for  cun-ent  and 
pressure  are  placed  alongside  the  board  and  consist  of  auto-trans- 
formers, by  means  of  which  the  current  can  be  varied  in  steps  of 
l-n  amperes  for  the  fine  adjustment,  and  up  to  240  amperes  for  the 
coarse  adjustment. 

Err.\tum. — In  the  first  instalment  the  number  of  the  catalogue  to 
which  we  have  referred  was  given  as  506,  whereas  it  should  have 
been  No.  508. 
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ON  THE  DENSITY,  ELECTRICAL  CONDUCTIVITY 
AND  VISCOSITY  OF  FUSED  SALTS  AND  THEIR 
MIXTURES.* 

BY    H.    M.    GOODWIN   AND    R.    D.    SIAILEY. 

JMuch  of  the  discrepancy  between  the  results  obtained  by  previous 
investigators  in  connection  with  measurements  of  the  density,  con- 
ductivity and  viscosity  of  pure  salts  and  their  mixtures  over  a  wide 
range  of  temperature  is  due  to  inaccuracy  in  their  temperature 
measurements.  We  therefore  devoted  considerable  time  to  devising 
baths  or  thermostats  in  which  temperatures  up  to  500°C.  could  be 
maintained  constant  to  a  few  tenths  of  a  degree  as  long  as  desired 
and  to  the  measurement  of  these  temperatures  to  the  same  degree 
of  precision.  Three  different  types  of  thermostats  or  furnaces  were 
therefore  used :  ( I )  A  vertical  platinum  resistance  furnace  of  the 
usual  type,  the  fire-clay  cylinder  on  which  the  platinum  was  wound 
being  7"5em.  in  diameter  and  '25  cm.  high,  and  packed  in  magnesium 
oxide.  This  furnace  was  used  for  heating  the  crucible  containing 
the  fused  salt  in  the  density  measurements.  (2)  An  air  bath  sur- 
rounded by  a  molten  metal  bath  kept  at  constant  temperature  by 
electrical  heating.  (3)  A  fused  nitrate  bath,  into  which  the  viscosity 
apparatus  was  directly  immersed. 

The  first  of  these  needs  no  special  description.  The  second  con- 
tains some  features  worth  mentioning,  and  is  shown  in  vertical  sec- 
tion in  Fig.  1.  The  inner  air  bath  (J,  in  which  the  conductivity 
cell  was  suspended,  was  32cm.  deep  and  elliptical  in  cross-section, 
the  major  and  minor  axes  of  the  ellipse  being  about  H-5cm.  and 
2'5  cm.  respectively.  This  cross-section  was  chosen  so  as  to  reduce 
the  air  space  about  the  conductivity  cell  to  a  minimum.  A  deep 
bath  was  used  in  order  that  radiation  from  the  top  might  not  affect 
the  temperature  in  the  neighbourhood  of  the  conductivity  cell.  To 
further  reduce  the  loss  of  heat  to  a  minimum  the  top  of  the  air 
bath  was  closed  with  a  series  of  seven  mica  covers  separated  1  cm. 
from  one  another.  The  necessary  holes  for  the  introduction  of  the 
thermo  electric  junction  and  lead  wires  to  the  cell  were  cut  through 
these  covers,  which  served  not  only  to  insulate  but  also  to  hold 
them  in  position  in  the  furnace.  The  inner  cylinder  C  was  fitted 
into  a  circular  iron  plate,  which  formed  the  cover  to  the  metal  bath 
A.  This  cover  was  held  in  place  by  wing  nuts,  EE.  The  iron  pot  A 
containing  the  metal  was  about  15'5cm.  in  diameter  and  38  cm. 
deep.  It  was  filled  to  within  3cm.  or  4cm.  of  the  top  with  an  alloy 
consisting  of  30  per  cent,  lead  and  70  per  cent,  tin,  which  melted  at 
about  180  C.  The  molten  mass  was  stirred  by  means  of  two  screw 
propellers,  not  shown,  placed  one  on  each  side  of  the  air  bath  C.  These 
propellers  were  driven  in  opposite  directions  by  an  electric  motor, 
and  a  thorough  circulation  of  the  bath  was  thus  secured. 

The  furnace  was  heated  by  electricity.  On  the  outside  of  A  were 
wound  93  turns  of  No.  14  B.  &  S.  nickel  steel  wire,  insulated  from 
the  iron  by  a  layer  of  asbestos  cloth  and  mica.  This  winding  had  a 
resistance  of  22  ohms  at  room  temperature  and  a  resistance  ot  about 
28  ohms  at  4.50 'C.  The  current  was  regulated  by  an  external 
rheostat ;  the  energy  absorbed  was  about  400  watts  at  400  C.  For 
lowering  the  temperature  of  the  furnace  4  metres  of  steel  tubing 
7  mm.  diameter  were  coiled  about  the  inside  wall  of  the  pot.  The 
ends  F  were  brought  out  at  the  top  of  the  furnace,  and  one  con- 
nected to  the  waste  pipe,  the  other  to  a  three-way  cock,  by  means 
of  which  air  or  water  could  be  sent  through  the  coil  as  desired.  To 
reduce  the  violence  of  the  vaporisation  within  the  tube  when  water 
was  introduced,  the  outside  of  the  tube  was  wound  with  a  thin  layer 
of  asbestos.  The  primary  object  of  this  coil  was  to  cool  the  bath 
rapidly  when  necessary,  but  it  also  proved  very  convenient  in  regu- 
lating the  temperature. 

For  heat  insulation  an  11  cm.  jacket,  K,  of  asbestos  fibre  sur- 
rounded tlio  whole  apparatus,  except  the  top.  The  fibre  was  held  in 
place  at  the  sides  and  bottom  by  asbestos  pai)er.  In  the  bottom  an 
opening,  M,  was  left  with  the  chiniiiey  N,bo  that  the  bath  miglit  be 
heated  in  part  liy  a  Bunstn  burner  when  desired.  The  whole  furnace 
was  supported  by  lugs,  II,  which  rested  on  an  iron  tripo<l.  The  con- 
ductivity cell  was  suspended  in  the  heater  from  a  brass  frame  V 
mounted  on  the  cover.  At  the  top  of  this  frame  were  three  bind- 
ing posts  insulated  from  each  other  and  from  tlie  furnace  by  hard 
rubber.  I'rom  these  posts  the  cell  was  suspended  by  platinum 
wires,  and  the  temperature  regulation  was  effected  by  hand. 

The  third  lliormostat  used  in  connection  with  our  viscosity  investi- 
gation consisted  of  a  bath  ot  fused  sodium  and  potassium  nitrate. 
This  was  contained  in  an  iron  pot  2.'i  cm.  liigh  and  loScm.  in  dia- 
meter, the  outside  of  which  was  wound  with  No.  14  H.  &  S. 
nickel-stool  wire  as  in  the  typo  of  furnace  just  described.  The  bath 
was  heat  insiilatod  by  asbestos  fibre  12  in.  thick  on  the  sides  and 
17  in.  on  the  bottom.  An  opening  was  left  at  the  bottom  bo  tliit 
the  bath  could  also  bo  heated  by  a  liunscn  lliimo.  This  was  uwd 
to  keep  the  batli  in  a  state  of  fusion,  while  the  regulation  of  tem- 
purat'iro  was  olfected  by  the  heating  coil.  luto  this  bath  the 
viscosity  apparatus  was  directly  imniorsed. 

All  temperatures  were  luoasined  by  moans  of  a  carefully  calibrattil 
platiiiiiin  rhodium  couple  which  gavo  about  P  microvolia  per  dcgroe 
*  Abgtrnct  from  the  I'h]/»knl  Hrfii " 
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centigrade.  The  part  of  the  couple  inside  the  furnace  was  encased 
in  a  clay  tube  to  within  3  cm.  or  4  cm.  of  the  junction.  Outside  the 
furnace  the  wires  were  covered  by  small  rubber  tubing.  The  thermo- 
electric force  corresponding  to  any  temperature  of  the  hot  junction 
was  measured  in  a  special  slide  wire  potentiometer,  in  conjunction 
with  a  very  sensitive  low  resistance  d'Arsonval  galvanometer  as 
indicating  instrument.  The  arrangement  of  apparatus  is  shown  in 
Figs.  2  and  3.  In  Fig.  2  the  slide  wire  a  is  connected  in  series 
with  a  storage  cell,  b,  of  large  capacity,  and  c,  a  variable  resistance  ; 
d  is  the  couple  and  jr  the  galvanometer.  When  a  balance  point, 
()„  as  indicated  by  no  deflection  of  the  galvanometer,  has  been 
obtained,  without  changing  the  adjustment  ot  n,  h  or  c,  the  arrange- 
ment shown  in  Fig.  3  is 
thrown  into  the  circuit  in 
place  of  the  thermal  junc- 
tion. Here  e  is  a  20,000 
ohm  coil,  /'  a  variable  re- 
sistance and  /  a  cadmium 
cell  of  special  design.  By 
adjusting  /',  a  fraction  of 
the  voltage  of  the  cad- 
mium cell  maj'  be  tapped 
off  of  such  magnitude  as 
will  give  a  balance  (■*  on 
the  slide  wire  very  near  to 
the  balance  point  obtained 
with  the  couple.  From 
these  readings  the  E.M.F. 
of  the  couple  in  terms  ot 
the  E.M.F.  of  the  stan- 
dard cell  may  be  calcu- 
lated at  once. 

The  thermo  -  electric 
couple  was  calibrated  at 
four  fixed  points  — viz., 
the  boiling  temperatures 
of  water,  naphthalene, 
benzophenone  and  sul- 
phur —  and  from  these 
data  curves  connecting 
temperature  and  E.M.F. 
were  plotted  on  a  large 
scale. 

In  selecting  salts  for 
our  investigation  we  re- 
quired several  whose 
melting  point  permitted  them  to  be  investigated  over  approximately 
the  same  range  of  temperature  and  which  at  the  same  time  were 
univalent  in  order  that  the  mutual  effect  ot  their  dissociation  might 
be  as  simple  as  possible.  We  chose,  therefore,  in  the  first  instance, 
sodium  and  potassium  nitrates,  and  afterwards  added  lithium 
nitrate,  silver  nitrate  and  silver  chlorate.  These  salts  were,  with 
the  exception  of  silver  chlorate,  obtained  from  Baker  &  Co  ,  and 
marked  C.P.  They  were  purified  by  repeated  recrystallisation  until 
by  the  spectroscope  practically  all  foreign  metals  were  proved  to  be 
absent.  They  were  then  fused,  cooled  and  ground  to  a  powdoi  and 
kept  in  a  desiccator  or  glass- stoppered  bottle. 

Particulars  are  then  given  in  the  Paper  of  the  measurements  of 
density. 
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Citnihirlii'ily  MeasHrcmnih.  The  conduclivily  of  the  fused  salts 
was  measured  by  moans  of  the  woU-known  Kohlrausch  method. 
The  bridge  was  of  the  horizontil  drum  typo  and  consisted  of 
5  metres  ot  manganin  wire  wound  in  10  turns  upon  a  marble 
cylinder.  The  wire  was  caiefiilly  cvlibratod  by  tlie  method  of 
Strouhal  and  llarna.  An  adjustablo  Swedish  teli'phono  was  used 
for  detecting  the  minimum,  tlm  alternating  current  being  supplied 
by  a  small  induction  coil.  The  novel  and  most  important  feature  of 
the  apparatus  was  the  form  ot  conductivity  coll  used.  The  several 
properties  which  the  material  for  a  coll  should  possess  if  8\iitable  for 
containing  fused  electrolytes  at  tpniporalurcs  up  to  .'"OO  (.'.  are  not 
roadily  found  combined.  Tlio  cell  should  l)o(l)  a  non  conductor  of 
electricity  at  llio  highest  tompcratnro  at  which  it  is  to  bo  used  :  I'i) 
chemically  inert  with  rospect  to  tho  substaiicos  contained  ii\  it ;  and 
(3)  of  such  ft  form  that  the  actual  ohniio  resistance  of  tho  fusi'd  salt 
is  fairly  high,  100  ohms  or  over,  on  account  of  tho  very  high  spacifie 
oonduclanco  of  those  cloolrolylos.  Tho  form  of  tho  coll  should  also 
be  such  that  largo  electrodes  may  bo  used  in  order  to  diminish  tho 
effect  of  polarisation  and  conge(]uent  blurring  of  the  minimnin. 
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A  substance  admirably  f'lilrtlling  these  conditions  is  quartz,  oitlier 
in  the  vitreous  or  natural  crystalhne  form.  The  design  of  cell  which 
we  devised  is  shown  in  Fig  -J.  B  is  a  cyliniler  of  rock  crystal 
5  cm.  long  and  14  mm.  diameter,  cut  parallel  to  its  axis,  through 
which  a  capillary  1'5  mm.  in  diameter  is  bored  with  a  diamond  drill. 
The  ends  are  carefully  ground  to  a  slight  taper.  The  ends  of  this 
cylinder  are  closed  by  platinum  elbows  A,  carefully  ground  on  with 
rotten  stone,  and  these  in  turn  form  the  two  electrodes  of  the  cell. 
They  are  so  designed  that  the  How  lines  from  the  end  of  the  capillary 
spread  out  over  a  large  platinum  surface,  thus  reducing  the  effect 
of  polarisation  to  a  mininjum  The  cell  ia  suspended  in  the  furnace 
by  means  of  platinum  leads,  1>1),  attached  to  the  elbows  by  means 
of  platinum  plugs  inserted  in  small  platinum  blocks,  CC. 

It  was  originally  intended  to  use  fused  quartz  for  this  cylinder 
in  o:der  to  eliminate  the  effect  of  temperature  on  the  cell  constant, 
but,  owing  to  the  large  differential  expansion  between  this  substance 
and  platinum,  the  cell  invariably  began  to  leak  when  the  tempera- 
ture was  raised  to  300""C.  or  400°C 
We  theref'  re  chose  natural 
quartz  crystal  as  the  coefficient  of 
expansion  of  this  substance  at 
right  angles  to  its  axis  happens 
fortunately  to  be  very  nearly  that 
of  platinum.  The  effect  of  the  very 
slight  leakage  along  the  surface 
of  B  which  was  sometimes  ob- 
served at  high  temperatures,  was 
corrected  by  measuring,  by  means 
of  an  auxiliary  platinum  wire 
electrode,  DE.  wound  around  the 
centre  of  the  cylinder,  the  resis- 
tance between  this  electrode  and 
the  two  platinum  ends. 

.Another  substance  with  which  we  experimented  was  pure  magne- 
sium oxide  fused  in  the  electric  furnace.  This  substance  is  capable 
of  being  heated  to  nearly  2,00O^C.  before  melting,  is  a  fine  insulator, 
and  is  chemically  inert  even  at  very  high  temperatures  with  respect 
to  many  neutral  and  alkaline  compounds.  The  fused  oxide  is,  how- 
ever, crystalline  in  structure  and  liable  to  contain  blow  holes  which 
make  it  a  difficult  matter  to  obtain  cylinders  of  sufficient  home- 
geneity  to  serve  as  conductivity  cells.  For  temperatures  above 
which  quartz  cannot  be  used,  however,  this  substance  offers  great 
possibilities,  particularly  as  its  coefficient  of  expansion  is  not  greatly 
different  from  that  of  platinum. 

To  standardise  the  cell  a  solution  of  sulphuric  acid  was  used,  as 
recommended  by  Kohlrausch  and  Holborn,  and  as  a  check  on  this 
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ductance  is  proportional  to  the  temperature.  The  temperature 
coefficient  is,  generally  speaking,  less  than  one-fifth  as  great  as  that 
for  the  corresponding  aqueous  solutions.  The  equivalent  conduc- 
tance seems  to  increase  very  nearly  linearly  with  the  temperature 
The  temperature  coefficient  decreases,  therefore,  with  increasing 
temperature,  but  at  any  given  temperature  is  slightly  greater  than 
that  of  the  spcoitic  conductance  at  the  same  temperature.  The 
equivalent  conductance  of  the  mixtures  of  the  sodium  and  potassium 
nitrate  is  less  than  that  computed  from  the  equivalent  conductance 
of  the  components.  This  is  most  marked  in  the  case  of  the  equi- 
molecular  mixture,  and  tends  to  conBrra  the  view  that  the  effect  of 
dissolving  one  nitrate  in  another  is  to  decrease  the  dissociation. 

The  remaining  part  of  the  Paper  deals  with  the  measurements  of 
the  viscosity  of  the  fused  salts  described  above. 


a  saturated  sodium  chloride  solution  as  well.  The  cell  constant 
was  determined  at  18°C.  in  a  felt-jacketed  thermostat  filled  with 
xylene,  and  the  same  procedure  was  adopted  in  determining  the 
conductivity  of  the  fused  salts. 

Some  of  the  results  are  given  in  Fig  .">.  Tables  of  equivalent 
conductance  and  temperature  coefficients  are  als)  gi»en  by  the 
authors,  and  the'r  results  show  that,  except  in  tha  case  of  lithium 
nitrate  and  silver  ch' orate,  which  could  be  measured  over  only  a 
limited  range  of  temperature  on  account  of  their  instability,  the 
specific  conductance  is  not  strictly  proportional  to  the  tempera- 
tare,  but  increases  less  and  less  rapidly  as  the  temperature  rises. 
For  the  hmited  range  of  temperature  over  which  lithium  nitrate, 
silver  chlorate  and  their  mixtures  were  studied,  the  specific  con- 


ON  THE  SPECTRUM  OF  THE  SINGING  ARC  LIGHT.* 

BY    DR.    5IICHELE    L.V    ROSA. 

As  I  have  shown  in  a  previous  note.f  a  singing  arc  may  be 
obtained  not  only  under  Duddell's  conditions,  but  also  when  the 
phunt  circuit  across  the  terminals  of  the  arc  has  no  proper  period, 
so  long  as  it  has  a  high  capacity.  Yet  the  phenomena  obtained  in 
the  two  cases  differ  notably  in  certain  details,  to  which  I  drew 
attention  in  the  note  referred  to.  Since  then  1  have  observed  further 
peculiarities  which  I  shall  briefly  specify  here,  reserving  a  detailed 
description  for  a  future  publication. 

A  remarkable  difference,  observable  at  first  sight  in  the  arc  when 
oscillating,  consists  in  the  shape  assumed  by  the  two  carbons. 
■Whereas  in  Duddell's  singing  arc  their  distinguishing  characteristics 
are  maintained  (maximum  development  of  light  and  heat  on  the 
positive  carbon,  which  is  hollowed  out,  while  the  negative  carbon  is 
pointed),  these  characteristics  are  not  maintained  in  the  arc  singing 
simply  under  the  influence  of  capacity,  and  it  becomes  ditffcult  to 
distinguish  between  the  two  poles  either  during  discharge  or  after- 
wards. 

Of  greater  interest  is  the  essential  difference  presented  by  the 
light  emitted  by  the  arc  under  the  various  conditions. 

On  examining  in  the  spectroscope  the  hght  emitted  by  the  arc 
singing  under  a  condenser  only,  a  spectrum  is  obtained  differing 
from  that  obtained  with  the  ordinary  singing  arc  or  with  the  con- 
tinuous arc. 

If  the  capacity  cf  the  condenser  is  sufficiently  great,  and  it  the  in- 
ductance of  the  conductor  joining  its  two  armatures  to  the  poles  of 
the  arc  is  the  lowest  possible,  the  spectrum  emitted  is  a  Une  spec- 
trum, and  recalls  the  spectrum  of  the  dense  spark  between  carbon 
terminals. 

If  the  oscillations  nearly  cease,  as  happens  from  time  to  time,  or 
if  their  amplitude  diminishes,  the  Une  spectrum  abruptly  dis- 
appears, and  is  replaced  by  the  well-known  band  spectrum  of  the 
arc.  Slight  traces  of  the  latter  spectrum  are  also  seen  when  the 
oscillations  are  in  full  swing,  but  these  traces  are  also  observed  in  the 
characteristic  spark  spectrum. 

On  gradually  diminishing  the  capacity  of  the  condenser  in  the 
shunt,  without  altering  the  circuit  otherwise,  the  spectrum  of  the 
light  emitted  is  modified.  Many  luminous  lines  are  weakened, 
others  are  extinguished.  At  the  same  time  many  characteristic 
parts  of  the  arc  spectrum,  which  at  fust  were  feeble,  or  altogether 
wanting,  appear,  or  are  strengthened.  Thus  we  may  obtain  a 
gradual  transformation  of  the  original  spectrum  into  that  of  the 
ordinary  arc.  '  ,      •   j 

If  instead  of  diminishing  the  capacity,  successively  higher  induct- 
ances are  introduced  into  the  shunt  circuit,  a  similar  transformation 
is  obtained,  but  more  suddenly.  K  small  inductance  weakens  the 
lines  as  much  as  does  a  large  diminution  of  the  capacity,  or  entirely 
substitutes  the  arc  spectrum.  The  latter  spectrum,  barring  slight 
differences,  is  that  usually  shown  by  the  singing  arc. 

That  the  line  spectrum  above  referred  to  really  coincides,  at  least 
in  its  essential  parts,  with  the  spectrum  of  the  high-pressure  spark, 
I  have  ascertained  partly  by  confronting  it  with  a  spark  spectrum 
obtained  between  the  same  carbon  tenninals  by  means  of  two  1  .eyden 
jars  and  an  induction  coil,  partly  by  measuring  the  wave  lengths  of 
single  lines  on  photographs,  of  which  I  took  a  great  many. 

I  thus  recognised  very  many  lines  of  nitrogen  and  oxygen,  and 
some  of  carbon,  the  brightest  of  which  was  4,267,  the  first  line 
which  appears  on  employing  small  capacities.  I  observed  in  some 
lines  of  the  metals  contained  as  impurities  in  the  carbons  those 
changes  of  intensity  which  characterise  the  transition  from  the  arc 
spectrum  to  the  spark  spectrum. 

I  also  endeavoured  to  clear  up  the  chief  electrical  elements  of  the 
phenomenon,  in  the  hope  of  getting  at  the  mechanism  of  the  spec- 
trum transformation  described.  I  intend  shortly  to  describe  in 
detail  the  experiments  made  and  the  results  obtained,  together  with 
some  considerations  thereby  suggested. 

"  Tran.-ilated  from  Aid  <li  i  Lim-ei. 
t  Rendicoiili  dei  Lincei,  16,  112,  19&7. 
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series  of  "Industrial  Supplements,"  to  be  published  from  time  to  time 
with  "  The  Eleotbioian."  The  twenty-titth  issue  of  the  Supplement 
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RAIL  CORRUGATION. 

Tlie  subject  of  rail  corrugation  .still  conliiui(."'s  to  bo  one 
of  the  most  ve.\ed  engineering  (^uestionsof  tlie  day,  alUiougli 
theories  are  not  put  forward  quite  so  frei[ueiitly  as  they 
w(n-e  a  year  or  two  ago.    IVrhaps  most  of  the  iheorii>s  have 
sulTered  from  lack  of  breadth,  the  authors  making  an  at- 
tempt to  a.'scribe  the  whole  of  the  evil  to  one  cause;  and 
there  has   also  been   rather   a   lack  of  that   investigation 
which  should  precede  the  formation  of  theories.  The  latest 
(•(iiitribution  to  the  subject  is  that  by  I'lof  ('.\i;i's-Wii.sox, 
who  read    a   Paper    on    the    subject    before    the    recent 
Coiigrti.ss  of  the  Tramways  and   Light  Itaihvays  Associa- 
tion.    We  iiiibli.shcil   the  greater  part  of  this  lecture  l.-ist 
week,  ami  the  remainder,  with  a  report  ol  the  comi>lele 
discussinii,  will  be  found  in  the  current  issue.     The  Paper 
i.s  of  more   than   usual   interest    because  it    depends  upon 
eNiierimeiital  work,  which,  aUhough  not  carried  out  in  ihe 
main   upon  actual  tranie.iis,  is  none  the  less  valuable.      .V 
model  truck  with  ,i   liiii.  wheel   base  is,  perhaps,  a  small 
ihiiig  from  which  to  deduce  tar-reaching  results,  but  it  is 
possii)le    to    determine    by   means    of   models    the    direc- 
tion ill  which  investigations  .should  be  carried  much  more 
easily  than  liy  woiLiiig  uimhi  the  commercial  vehicle,  and 
such  investigations  have  the  great  advantiige  that  they  tan 
lie  carried  througli  with  comparative  ease. 

i'rof.  (:akus-\Vii,S()N  found  that  when  the  llanges  of  the 
wheels  on  one  side  of  his  model  are  forced  against  the 
I  ail  these  wheels  travel  with  combined  rolling  and  skidding, 
and  that  tlie  latter  is  continuous  on  a  clean  rail  but  inter- 
mittent when  the  surface  of  Ihe  rail  is  covered  witli  sand. 
Tiiere  is  a  similar  action   when  the  flange  of  a  wheel  is 


THE  ELECTRICIAN,  JULY  31,  1908. 


607 


foneil  ;i;,'ainst  a  check  rail  in  uctual  ]iiMctico.  Tliis  cirect 
is  line  to  the  wlieels  attcmiitiiig  to  loll  on  two  circles  of 
ditVerent  radii,  and  to  alterations  in  the  coelHcient  of  fric- 
tion. We  think  that  there  is  no  dmiht  such  an  action 
must  have  a  good  deal  to  do  with  corrugation,  but  we  are 
inclined  to  thiidc  that  Prof.  C.iKU.s- Wilson  requires  rather 
too  inanv  essential  and  simultaneous  conditions.  At  llie 
conclusion  of  his  I'a^ier  four  sets  of  conditions  arc  laid 
down,  having  reference  to  the  track,  to  the  rails,  to  the 
rolling  slock,  and  to  the  traffic,  and  it  is  stated  that  these 
must  all  be  present  in  order  that  corrugation  may  result. 
But  we  think  it  will  generally  be  felt  that  if  the  track  is 
to  be  in  a  certain  condition,  the  rails  to  1)g  rough  with  sand, 
the  rolling  stock  to  have  wheels  with  check  cutting  Hanges, 
and  the  cars  to  be  run  at  a  certain  critical  speed,  all  simul- 
taneously, then  probability  would  be  against  the  formation 
of  corrugation. 

"We  feel  that  Prof.  Cauts-Wilson  has  tried  to  go  some- 
what too  far,  and  that  in  all  probability  the  trouble  cannot 
be  diagnosed  so  exactly.  It  is  difficult  to  obtain  a  theory 
which  tits  every  case.  For  example,  according  to  Prof. 
C'AKt'S- Wilson's  views,  it  is  not  clear  why  corrugations 
should  exist  on  straight  portions  of  a  track.  It  is  some- 
times denied  that  such  corrugations  are  formed,  but  in  ^Ir. 
A.  L.  C.  Fell's  very  valuable  Paper,  which  was  read  before 
the  Municipal  Tramways  Association  last  year,  examples 
of  corrugation  on  straight  lines  were  given.  Also,  if  cor- 
rugations depend  upon  the  natural  period  of  the  axle,  as 
suggested  by  Prof.  Cauus- Wilson,  then  the  length  of  the 
corrugation  will  increase  with  the  speed  of  the  car,  because 
the  time  of  transit  per  corrugation  will  be  constant.  Mr. 
Fell,  on  the  other  hand,  states  that  corrugations  are  the 
same  length  for  all  .speeds  from  4  to  16  miles  per  hour. 
Again,  an  instance  was  given  of  an  Indian  railway  on 
which  corrugations  appeared  when  a  particular  kind  of 
ballast  was  used,  but  in  the  discussion  it  was  pointed  out 
that  there  were  other  Indian  railways  on  which  no  corru- 
jration  was  evident  although  the  same  ballast  was  in  use. 

Contradictory  results  of  this  kiu<l  .show  the  very  great 
mportance  of  careful  observation,  and  no  doubt  a  good  deal 
might  be  done  by  collecting  information  and  getting  to- 
gether data  of  a  really  accurate  kind.  INIeanwhile,  investi- 
gations such  as  those  of  Prof.  Cahus-Wilson,  although  they 
may  not  suggest  an  immediate  cure,  throw  light  upon  a 
diliiiult  problem,  and  we  hope  that  work  of  this  kind  will 
be  continued. 


REVIEWS. 

(Copies  o(  the  undermcDtionefl  works  can  he  had  from  'Ac  Et*'c:riciau  Office,  poitt  f  ree 
on  receipt  of  publialietl  price,  adding  3d.  for  boob)  publislicd  under  2^.  .\dd  IM  per 
''cnt.  for  abroad  or  for  foKigu  books.) 


Electric  Railways.      Bv   StONKV    W.   Asm;,     VoL    II.      (London: 
Arcliil.al<l  Constable  &  Co.     P[),  VI,— 275.     ICs.  6il.  net. 

This  bouk  forms  the  second  part  of  a  coiniirchensivc  treatise, 
of  which  the  first  voluma  has  already  been  Itrought  out,  and 
the  third  volume  is  still  toconie.  Thefitst  volume  was  devoted 
to  lioliing  Stock,  and  the  book  now  under  coii.sideratiuii  deals 
with  "  Engineering  Preliminaries  and  Direct  Current  Sub- 
stations." 

The  description  given  is  hardly  adequate,  and  it  would  have 
been  better  to  have  made  an  effort  to  be  a  liLtle  more  precise. 
The  engineering  preliminaries  are  mainly  the  determination  of 
the  proper  motor  for  any  given  case  and  the  choice  of  locations 
for  power  house  and  substations;  in  addition,  there  are  a 


few  pages  on  what  may  be  termed  "  non-engineering "  pre- 
liminaries, such  as  relation  between  popidation  and  car-miles 
per  .inniini.  It  is  tn  ho  noted  that  only  ilic  r)00  or  (100  volt  direct 
current  system  is  considered,  no  mention  lieing  mai'c  of  cither 
three  phase  or  single  phase  alternating  curreiu,  or  of  high- 
tension  direct  current.  As  may  perhaps  be  ex|)cctcd,  the  sub- 
stations referred  to  are  of  the  standard  tyjic  employing  rotary 
converters. 

In  dealing  with  the  choice  of  a  suitable  motor,  four  alter- 
native methods  are  given — viz.,  i  l)the  nde-of-tlnimb  method, 
(2)  Armstrong's  method,  (:-{)  Storor's  method  and  (1)  Hutchin- 
son's method,  all  of  which  will  be  familiar  to  stmlents  of  the 
Vfocci'dintjs  of  the  American  Institute  of  Electrical  Knginecrs. 
This  part  of  the  book  is  illustrated  with  a  luimbcr  of  diagiams 
explaining  the  various  calculations. 

The  second  and  larger  part,  which  deals  with  substations, 
is  somewhat  unequal ;  several  chapfc'^rs  contain  well-known 
information  which  can  be  found  in  niuny  text  boidts,  and 
which  seems  rather  out  of  place  in  its  present  sctt-ng.  Thus, 
for  example,  Chapters  VII.  and  VIII.,  which  deal  with  the 
theory  and  construction  of  rotary  converters  and  their  heating 
in  relation  to  the  number  of  phases,  and  with  the  calculations 
and  methodsof  connection  of  transformer-,  aremore  suitable  to 
works  on  dynamo  machine  design  ;  there  is  nothing  in  them 
that  distinguishes  them  from  similar  chapters  in  books  that 
have  no  relation  to  electiic  traction. 

On  the  other  hand.  Chapter  VI.,  which  gives  much  general 
information  in  regard  to  sub-stations,  is  well  worth  studying, 
as  it  is  evidently  wiitten  by  one  who  has  a  practical  acipiaint- 
ance  with  his  subject.  This  can  be  seen  all  through  this 
chapter  ;  the  treatment  of  the  foundations,  the  general  arrange- 
ment of  the  circuits,  the  practical  details  of  the  switcbgear, 
the  various  methods  of  starting  the  machines,  and  the  adjust- 
ment of  load  between  ilitlerent  machines  and  diH'erent  sub- 
stations is  valuable,  simply  because  it  contains  much  that 
cannot  be  found  in  other  books. 

Chapter  IX.,  on  "  Insulating  Oils,"  is  also  a  practical  chapter, 
and  the  author  in  a  footnote  acknowledges  his  indebtedness  to 
two  articles  published  in  the  Electric  Club  Journal,  by  C.  E. 
Skinner  and  by  S.  T.  Kintner.  The  information  given  is  well 
Wi  rth  republication  in  a  more  accessible  form. 

The  last  chapter,  on  Auxiliary  Sub-station  Ajipriratus, 
describes  various  forms  of  instruments  and  switches,  such  as 
power  factor  meters,  synchronisers,  relays,  switches,  lightning 
arresters,  &c.  There  seems  no  particular  reason  why  this 
should  be  included,  as  scarcely  any  of  the  various  forms  of 
apparatus  are  peculiar  to  siUj-stations  or  to  electric  railwa)  s  in 
general ;  the  information  may  be  obtained  from  other  books, 
such  as  that  by  Andrews  on  the  control  of  electric  circuits. 

The  illustrations  are  tmnierous  but  are,  like  the  text,  un- 
equal. The  diagrams  in  the  first  part  are  excellent ;  but 
many  of  the  illustrations  in  the  chapters  on  sub-stations  are 
of  very  little  interest.  Photographs  of  complete  rotary  con- 
verters, of  armatures  during  winding,  of  complete  trhnsformers, 
of  the  outsides  of  instruments,  and  of  knife  switches,  are  all 
so  well  known  that  it  is  hardly  woith  while  to  publish  them 
once  more. 

Taken  as  a  whole,  this  volume  eau  be  commended  for  its 
good  points,  which  depend  on  the  practical  experience  of  the 
author  ;  but  those  who  study  it  must  not  be  disappointed  if 
they  do  not  find  in  it  as  much  as  they  expect. 

E.  Wilson  and  F.  LyDall. 

Thermoelemente  und  Thermosaulen.    %  Ur.F.  Petkrs.   "  Mono- 

{;ni|iliicn  ulier  iuvew.-millo  Elelitroc-licmie,"  Vol,  X.W.  (W. 
Knapp,  Hulle  a.S.)     184  pp,     192  Illustrations,  _  M.  10, 

In  spite  of  the  enormous  output  of  technical  books,  the 
subject  of  thermopiles  does  not  ajipear  to  have  hitherto  been 
deemed  worthy  of  a  volinne  to  itself.  The  deficiency  has  now 
been  remedied.  This  latest  monograph  of  the  well-known 
series  opens  with  a  brief  historical  survey  and  then  deals  in 
turn  with  the  Preparation  of  Thermoelements  ;  their  Use  in 
the  building  up  of  Thermopiles,  and  their  Applications  (high- 
temperature  measurements,  &c.). 

The  treatment  is  naturally  brief,  owing  to  the  considerable 
amount  of  material  to  be  handled,  and  purely  theoretical 
matter  is   excluded.     The   main   facts  or   results   aie  giren 
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simply  without  criticism  or  analysis,  but  examination  shows 
that  the  desire  for  brevity  has  been,  we  think  reasonabl}', 
curbeJ  in  the  treatment  of  one  or  two  of  the  more  important 
practical  thermopiles. 

The  completeness  is  a  noticeable  feature;  another  is  the  in- 
clusion of  a  really  satisfactory  subject  index  and  a  name  index 
as  well  as  an  index  in  numerical  order  of  the  patents  on  the 
subject  which  have  been  issued  in  the  various  countries, 
giving  the  pages  where  these  are  dealt  with  in  the  book. 
Perhaps  the  one  chapter  in  which  a  further  excursion  into  the 
theoretical  might  have  been  desirable  is  that  relating  to  high- 
temperature  measurements.  However,  the  work  seems  likely 
to  be  of  considerable  service  to  the  class  of  reader  aimed  at  in 
the  preface. 

A  few  minor  misprints  may  be  noted.  Thus,  on  p.  149 
Messer  elektrischer  Motore  should  obviously  be  Motore 
elektrischer  Messer,  while  Roberts  Austen  (p.  130  and  index) 
is  spelt  Austin,  G.  Seibt  (index)  appears  as  Seibl,  and  the  names 
Duddell  and  I.  Kitsee,  correctly  given  in  the  text,  appear  in 
tlie  index  asDudell  and  J.  Kitsee. 


THE  GENERATION  AND  ELECTRICAL  TR&NSMIS 
SION  OF  POWER  FOR  MAIN  MARINE  PROPUL 
SION  AND  SPEED  BEQDLATION.* 

BY    W.    1'.    DIKTNALL. 

Few  of  the  subjects  which  are  today  engaging  the  attention  of 
the  engineering  world  are  comparable,  either  in  scientific  interest 
or  in  practical  importance,  with  the  generation  and  transmission  of 
power  for  marine  propulsion.  In  designing  such  a  propelling 
mechanism  the  first  object  is  to  move  the  vessel  through  the  water 
at  a  certain  speed,  the  second  to  re'  erse  or  reduce  this  motion,  and 
the  third  to  arrange  the  machinery  in  as  convenient  a  way  as  pos- 
sible. Scientific  development  along  these  lines  has  been  going  on 
for  the  last  64  years,  and  the  recent  practical  application  of  the 
steam  turbine  and  torsion  meter  has  enabled  a  closer  mvestigation 
of  the  steam  consumption  and  horse  power  developed  to  be  obtained 
than  has  hitherto  been  possible. 

As  regards  generation  of  power,  steam  s'ill  holds  the  leading 
position  as  the  working  fluid  in  heat  engines  and  its  economical 
generation  is  of  the  highest  importance  to  engineers.  Points  which 
must  be  taken  into  consideration  are  simplicity  of  construction, 
supply  of  dry  steam,  rapidity  of  raising  steam  and  capability  for 
being  overloaded  for  short  periods,  and  finally  light  weight.  The 
cylindrical  marine  type  of  boiler  is  still  doing  good  work,  though  it 
possesses  numerous  disadvantages.  The  future  would  seem  to  lie 
with  the  water-tube  boiler,  especially  it  oil  fuel  be  used  ;  tests 
carried  out  on  the  French  battleships  "  La  Patrie  "  and  "  La  .Jus- 
tice "  on  large  Nielause  water-tube  boilers  show  that  "  forcing  "  may 
be  indulged  in,  if  desirable,  with  this  type  of  boiler. 

Until  the  introduction  of  large  power  internal-combustion  engines 
is  an  accomplished  fact  the  steam  turbine  is  the  most  efficient, 
light  and  simple  prime  mover.  It  can  bo  opened  up  and  repaired 
without  difficulty,  and  owing  to  its  freedom  from  distortion  is  es- 
pecially suitable  for  use  with  superheated  steam.  Although  it  has 
recently  been  fairly  widely  adopted  for  direct  marine  propulsion,  it 
labours  under  distinct  disailvantagos.  It  has  to  bo  direct  coupled 
to  the  propeller  and  must,  therefore,  be  designed  to  run  at  very  low 
speed  in  order  to  permit  the  use  of  a  propeller  of  high  propulsive 
efficiency.  ('onser)nenlly  the  weight  per  brake  horsepower  de- 
veloped is  increased  to  a  very  largo  extent,  and  owing  to  large  dia- 
meter of  rotor  and  casing,  proportionately  large  blade  clearance 
iiujHt  be  allowed  in  order  to  meet  the  conditions  of  expansion  and 
contraction,  &e  ,  with  consetiuent  higher  steam  leakage  and  con- 
suiijption  per  horsepower  of  work  develojied  .\notlier  disadvan- 
tage of  lliis  application  is  the  difficulty  of  rovcrHing  for  uumduvring 
and  going  astern.  The  provision  of  separate  turbines  for  astern 
working  cannot  be  looked  upon  as  satisfactory,  as  the  dead  weight 
is  tlicrcljy  increased  and  the  reverse  engines  arc  not  so  economical 
as  llioHc  for  ahead  working. 

Various  methods  of  gearing  have  been  adopted — vi:;.,  mechanical, 
compressed  air  and  hydraulic  but  they  all  offer  distinct  disadvan- 
lagcB  and  are  scarcely  touched  upon  by  the  author. 

The  use  of  electric  power  tranHnussion  is  a  method  in  which 
groat  possibilities  seem  to  lie.  It  possosfles  the  very  elcmeius  th  it 
arc  required  to  take  advantage  of  high  speed  turbines,  by  utilising 
them  to  drive  electric  generators,  which  in  then-  turn  drive  slow- 
speed  raotor.s.  These  latter  are  coupled  to  suitabb-  propcdkfrs.  which 
can  be  so  calculated  as  regards  power  and  speed  that  high  ollicioncv 
can  be  gccured  by  the  uh9  of  niodprato-Rpned  large- bladed  propellers. 


'  Abstract  of  a  Paper  read  before  the  Institute  of  Marine  Engineers. 


This  method  would  further  do  away  with  the  necessity  for  reverse 
turbines  and  greatly  simplify  the  control. 

The  author  is  of  the  opinion,  after  the  closest  investigation,  that 
for  marine  propulsion,  electrical  power  transmission  can  be  only 
successfully  carried  out  by  means  of  polyphase  alternating  currents 
with  synchronous  generators,  and  squirrel  cage  induction  motors, 
not  only  on  account  of  the  great  simplicity  of  these  machines,  but 
on  account  of  their  low  cost  and  low  weight  per  horse-power 
developeL  Also  considering  the  immense  power  to  bo  handled,  it 
is  his  belief  that  the  use  of  continuous  current  and  other  forms  of 
machines  embodying  commutators  and  brush-gear  is  practically 
impossible.  The  utilization  of  a  synchronous  type  of  turbo-genera- 
tor, with  sf]uirrel-cage  type  of  motor,  without  synchronizing  gear 
and  absence  of  rubbing  contacts,  has  been  suggested.  lUit  they  are 
expensive  and  less  efficient,  partly  owing  to  large  exciting  current, 
and  are  very  rarely  used  in  good  practice. 

As  regards  the  three-phase  alternating  current  induction  motor, 
this  has  become  very  popular  in  recent  years,  mainly  owing  to  its 
powerful  starting  torque,  light  weight  and  freedom  from  commu- 
tators and  brush  gear.  A  burnt-out  armature  is  practically  unknown 
in  this  type  of  machine,  even  when  put  to  very  severe  service  ; 
indeed,  its  depreciation  under  fair  conditions  is  as  low  as  in  any 
other  type  of  mechanical  revolving  machinery,  and,  owing  to  its 
peculiar  running  characteristics,  it  is  especially  suitable  for  marine 
propulsion  work.  It  is  very  compact,  and  is  noted  for  durability 
and  simplicity ;  it  also  has  the  important  qualification  of  low  first 
cost  combined  with  great  mechanical  strength.  The  absence  of 
commutators  and  brush  gear  is  an  immense  advantage,  and  as  there 
is,  the  efore,  no  sparking  limit,  the  output  per  unit  weight  is  much 
greater  in  large  size  polyphase  induction  motors  than  in,  say,  a 
direct  current  machine.  It  is  quite  within  the  range  of  possibility 
to  design  and  construct  these  motors  for  marine  work  of  from 
1,000  H.r.  to  10,0C0  H.P.,  weighing  from  35  lb.  to  20 lb.  per  horse- 
power developed.  This  would  be  for  continuous  rating  and  without 
any  sacrifice  of  efficiency,  which  would  in  these  cases  be  about  S3 
to  97  per  cent. 

It  is  interesting  to  compare  the  various  published  steam  trials 
that  have  taken  place  showing  the  results  that  are  possible  with 
electrical  power  transmission  with  high-speed  steam  turbines,  and 
especially  to  show  the  saving  in  steam  that  is  possible.  Let  us 
assume  that  we  w'sh  to  know  what  will  be  the  steam  capacity  of 
the  boilers  for  a  vessel  fitted  for  electrical  transmission,  for  four 
propellers  each  requiring  1,000  b.h. p.  to  rotate  them  at  250  revs, 
per  min.  The  motor  would  be  of  the  polyphase  induction  type, 
with  scjuirrel-cage  rotors,  and  with  stators  wound  for  full,  half,  and 
quarter  speeds.  The  generators  would  consist  of  two  turbo-alter- 
nators and  exciters  capable  between  them  of  generating  .■i,250  kw.. 
when  running  at  1,500  revs,  per  niin.  These  alternators  would 
be  two-pole  machines,  and  if  the  motors  are  wound  for  12 
poles  (for  top  speed)  will  be  equal  to  a  0  to  1  reduction  in  turbine 
for  propeller  speed.  For  half-speed  the  second  winding  would  be 
arranged  for  24  poles,  12  to  1  reduction  with  two  sets  of  windings 
in  parallel,  and  for  quarter  speed  this  winding  would  bo  arranged 
for  48  poles,  24  to  1  rediiction  ;  with  these  windings  in  series  the 
synchronous  speeds  would  thus  be  full  speed  250,  half  speed  125, 
and  quarter  speed  02i  revs,  per  min.  At  top  speed  the  above 
machines  would  be  coupled  in  parallel,  and  would  consume  at  full 
load  IC)  lb.  of  steam  per  kilowatt,  or  13  lb.  per  shaft  horse-power. 
The  consumption  with  a  du'ect  coupled  steam  turl>ine  is  about 
221b.  per  shaft  horse- power.  At  the  half  speed  one  turbine  could  be 
shut  down,  and  by  this  means  a  saving  in  steam  consumption 
of  37  per  cent,  could  bo  effected  over  the  direct  drive.  The  total 
weight  of  the  electrical  machinery  and  accessories  is  estimated  at 
1H4  tons,  as  ogainst  148  tons  with  the  direct  drive,  an  increase  of 
about  25  per  cent.  The  I  oiler  equipment,  however,  would  weigh 
2()0  tons,  as  against  1)0  tons,  a  saving  of  about  40  per  cent.,  while 
as  regards  coal  consumption  it  is  estimated  that  the  saving  would 
bo  about  10  tons  per  hour.  The  reduction  in  dead  weight  obtained 
by  not  having  to  cany  so  much  fuel  is,  therefore,  very  great  and  of 
the  highest  importance. 


ELECTRIC  FURNACE  REACTIONS  UNDER  HIGH 
GASEOUS  PRESSURES.* 

IIV  H.  S.  MITTOX  ASP  .1.  I..   ri-.TAVKL. 

S'liiimnii/.-  A  dcHcriplicui  is  given  of  two  electric  fiinmces  s|>ociaIly 
ilesigiii-d  i^or  tlie  reseiirebe.s  unilerlaliiMi  by  the  nutbiirs  into  which 
iniiiliri(N)t  ions  iippropriafe  to  bigb-pressnre  work  were  inliodueed.  The 
r-(  siillH  olitaiiieil  wben  ealciuni  ciirbide  is  |in"lueed  nuclei  lliese  eon- 
ililioiis  ni-f  given,  logelbei'  witb  derlnetions  llierefroin  :imiI  llie  pheno- 
iiieiia  iiolie<Ml  witli  silicii,  cMt  liorinicinni  iind  iiliiuiina  :m  e  iliseus.sod. 

The  progress  that  has  been  made  during  the  last  ten  years  in  the 
study  of  high  temperature  chemical  reactions  has  been  almost  e\ 
clusively  along  tncbuical  lines,  and  little  work  on  the  chemical  m 
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physical  sides  seems  to  have  been  pubhshtcl.  The  object  of  the 
resenri'h  undertaken  by  the  authors  was  tlie  determination  of  the 
correlation  between  pliysical  conditions  and  chemical  etVects  in  the 
electrical  furnace  and  of  the  results  produced  by  the  use  of  h'gh 
gaseous  pressures.  In  order  that  such  work  might  be  successful, 
experiments  had  to  be  made  on  as  lart,'e  a  scale  as  possible,  and 
means  had  to  be  provided  for  modifying  over  a  wide  range  the  chief 
factors— vi/..,  power,  current,  electromotive  force  and  pressure. 
The  carrying  out  of  experiments  of  this  nature,  and  especially  the  use 
of  pressures  up  to  200  atmospheres,  demanded  special  apparatus,  and 
the  following  equipment  was,  therefore,  designed  for  this  purpose. 

l.iiriff  High  Prrssurc  Furnace. — This  consisted  essentially  of  a 
steel  enclosure  having  a  capacity  of  about  '20  litres  and  provided 
with  various  fittings  for  the  introduction  of  gas,  gauges,  observation 
windows  and  insulated  carbon  holders  for  conducting  the  current 
to  the  interior  of  the  furnace.  The  upper  part  of  the  shell  was 
removalile  and  was  provided  with  a  water-circulating  arrangement. 
Both  of  the  cylindrical  furnace  ends  had  projections  and  glands 
through  which  the  carbon  electrodes  pas.sed,  and  the  two  halves 
were  made  gas-tight  by  means  of  a  lead  spigot  joint.  The  carbon 
feeding  mechanism  was  fitted  to  these  projections  and  was  made  up 
of  a  small  cover  screwed  to  the  projections  and  an  insulated  yoke 
separated  from  it  by  means  of  iron  columns.  A  threaded  feeding 
rod  passed  both  through  the  yoie  and  the  cover,  and  by  means  of 
a  nut  and  levers  the  electrodes  could  be  advanced  or  retired  as  re- 
quired. This  feeding  rod  was  hollow  and  water  circulation  was 
provided ;  compressed  gas  could  also  be  delivered  into  the  furnace 
through  this  arrangement.  The  carbon  holders  were  of  two  different 
patterns,  according  to  the  size  of  electrode  used.  The  smaller 
carbons  were  held  in  clamps,  while  the  larger,  after  being  coppered 
at  the  end,  were  soldered  into  cup-shaped  holders.  In  order  that 
observations  of  the  arc  might  be  made,  two  diametrically  opposite 
openings  in  the  furnace  case  were  provided.  Into  these  were 
screwed  windows  consisting  of  a  glass  or  quartz  cone  tightly  fixed 
in  a  gun  metal  fitting.  The  valves  and  gas  connections  used  were 
of  a  type  that  has  already  been  described.*  The  fui-naee  was  tested 
after  completion  at  a  pressure  of  450  atmospheres,  and  has  often  been 
used  at  200  atmospheres.  No  trouble  has  been  experienced  with 
the  joints,  though  the  bolts  between  the  two  main  parts  of  the  fur- 
nace were,  under  working  conditions,  subjected  to  a  stress  of  over 
100  tons.  This  furnace  is  also  suitable  for  work  in  vacuo,  and  has 
occasionally  been  used  in  this  way  in  connection  with  spectroscopic 
investigations. 

Small  Furnace  fur  High-Tension  C  u  rrents.—  Since  a  considerable 
number  of  electric  furnace  reaclions,  c.</.,  gas  reactions,  require 
the  use  of  high-tension  currents,  a  special  furnace  was  provided  for 
this  work.  Not  only  would  a  large  capacity  be  a  drawback,  but  in 
a  high  tension  arc  the  natural  temperature  gradient  is  so  steep  that 
the  masimum  temperature  is  easily  attained,  even  in  a  small  en- 
closure. The  rapid  rate  of  cooling  which  results  from  the  proximity 
of  the  arc  to  the  cold  walls  of  the  furnace  is  also  a  material  advan- 
tage. The  small  furnace  consisted  of  a  mild  steel  cylinder  of  3  in. 
internal  diameter  surrounded  by  a  water  jacket.  Two  openings 
allowed  the  introduction  of  gis  fittings  and  inspection  windows  of 
the  same  description  as  those  used  in  the  larger  furnace.  The  car- 
bons passed  through  a  conical  hole  tapering  outwards,  which  was 
bored  in  the  cylinder  cover,  and  which  carritd  a  cup-shaped  bush  of 
ebonite  or  red  fibre.  A  plug  fitted  closely  into  this  cup,  and  was 
lightly  drawn  against  it  by  a  nut  while  the  gas  pressure  forced  the 
plug  down  on  its  scat  and  secured  a  satisfactory  joint.  Three  steel 
pillars  projecting  from  the  cover  supported  a  triangular  insulated 
plate,  in  which  was  fixed  a  nut  cari-ymg  the  screw  gear.  By  means 
of  a  cord  passing  over  a  pulley  on  this  screw  arrangement  the  gear 
could  be  worked  from  a  safe  distance.  This  furnace  has  been  used 
up  to  25,000  volts,  platinum  wire  electrodes  being  employed  instead 
of  carbon  rods. 

General  Observations  ore  thr  Elrdrir  Arr  unilrr  High  Gam-ous 
Fnsiurcs.  \t  the  time  the  present  research  was  started  very  little 
information  was  available  with  regard  to  the  electric  arc  burnt  in 
a  compressed  atmosphere,  the  investigations  having  been  limited  to 
small  arcs  and  pressures  of  about  l.j  atmospheres.  It  was  then 
thought  to  be  impossible  to  maintain  an  arc  under  gaseous  pressures 
of  100  or  200  atmospheres.  It  is  true  that  a  relatively  long 
arc  can  be  maintained  in  a  dense  atmosphere  only  by  meaas  of  an 
exceptionally  high  E.M.F.,  but  even  low-tension  arcs  will  burn 
without  difficulty,  though  in  this  case  at  ordinary  current  densities 
the  phenomenon  is  confined  to  the  crater.  In  high-pressure  work 
the  E.M.F.  of  the  arc  rises  as  the  pressure  of  the  surrounding 
atmosphere  increases,  and  at  the  high  pressures  used  in  these 
researches  it  was  often  more  than  double  the  normal  value ;  the 
first  few  atmospheres,  however,  produced  the  greatest  effect. 
Although  the  maximum  length  of  the  arc  was  so  much  reduced  the 
voltage  was  always  high. 

There  were  two  very  distinct  types  of  arc  ;  the  most  usual  being 
found  when  a  non-oxidising  atmosphere  was  used.     A  deposit  of 
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carbon  grew  rapidly  round  the  negative  electrode,  often  also  com- 
pletely enclosing  the  positive  end.  The  arc  flame  was  replaced 
by  a  zone  of  incandescent  carbon,  and  as  the  electrical  con- 
ditions were  ill-defined,  it  was  only  in  the  early  parts  of  the 
experiment  that  concordan,,  measurements  could  be  obtained. 
As  time  went  on  the  electrical  conditions  more  nearly  approached 
those  of  a  resistance  than  of  a  true  arc.  Curves  are  given  in  the 
Paper  comparing  the  results  obtained  with  arcs  in  carbon  monoxide 
at  11  and  Iti  atmospheres  with  those  obtained  by  Mrs.  Ayrton  tor  an 
enclosed  arc  at  ordinary  pressures. 

The  increase  in  voltage  due  to  an  increase  of  15  atmospheres  in 
pressure  was  very  considerable.  An  entirely  different  type  was 
obtained  in  an  oxidising  atmosphere,  and  in  this  case  alone  were 
the  results  comparable  with  those  of  the  ordinary  open  arc.  Ex- 
periments were  also  made  on  an  arc  about  2  mm.  long  in  air,  but 
under  a  pressure  of  about  150  atmospheres.  While  a  fair  proportion 
of  oxygen  was  present  the  arc  showed  a  bright  Hame  and  could  be 
easily  maintained.  The  increase  in  voltage  was  again  observed  to 
be  due  to  the  first  10  or  15  atmospheres.  In  the  course  of  chemical 
work  when  "smothered  "  arcs  were  employed,  although  the  pres- 
sure used  varied  from  0'5  to  200  atmospheres,  no  consistent  effect 
on  the  voltage  could  be  ascribed  to  the  influence  of  gas  pressure.  A 
noticeable  feature  in  all  the  experiments  carried  out  in  air  was  the  very 
rapid  rate  of  burning  of  the  electrodes.  The  burning  was  principally 
limited  to  the  positive  electrode,  especially  at  higher  pressures, 
while  at  low  current- densities  the  negative  exhibited  scarcely  any 
loss  in  weight.  The  combustion  was  generally  very  rapid,  and  the 
available  oxygen  was  quickly  exhausted.  The  carbon  dioxide  first 
formed  was  reduced  to  the  monoxide,  Hocculent  carbon  being 
deposited. 

Attempts  made  to  fix  the  oxygen  of  the  air  present  by  using  elec- 
trodes of  copper,' iron  and  aluminium  were  unsuccessful,  but  with 
iron  electrodes  and  an  atmosphere  of  pure  oxygen  an  appreciable 
quantity  of  Fe304  was  obtained. 

Ort  the  Formation  of  Calciuhi  Carbide  — The  production  of  cal- 
cium carbide,  constituting  a  simple  and  typical  example  of  electric 
furnace  reactions,  was  considered  a  suitable  subject  for  the  first 
series  of  experiments.  To  secure  uniformity  the  same  type  of  fur- 
nace was  used  throughout  under,  as  far  as  possible,  the  same  condi- 
tions. The  furnace  was  placed  in  a  vertical  position  and  the  bottom 
covered  with  powdered  retort  carbon,  which  formed  the  lower  elec- 
trode. The  mixture  of  lime  and  carbon  were  filled  in  round  a  paper 
tube,  thus  leaving  a  space  free  for  the  introduction  of  the  upper  car- 
bon electrode.  .-Vs  the  reaction  proceeded  the  pressure,  owing  to  the 
evolution  of  carbon  monoxide,  rose  rapidly  and  the  fused  carbide 
collected  on  the  bed  of  the  furnace. 

No  difficulty  was  experienced  in  maintaining  these  smothered 
arcs,  even  at  the  highest  pressures,  while  currents  up  to  500  amperes 
have  been  employed  and  maintained  as  long  as  desired.  The  up- 
ward rush  of  gases  caused  very  little  displacement  of  material  and 
the  low  consumption  of  the  carbon  electrodes  was  very  characteristic 
of  these  enclosed  furnaces.  In  general  practice  the  loss  of  weight 
in  the  electrodes  is  an  important  point,  and  it  is  considered  to  be 
due  to  atmospheric  oxidation  and  not  to  dissociation  of  the  lime  as 
suggested  by  Gin. 

In  the  reaction 

CaO-l-SC^i^CaCo-l-CO. 

definite  equilibrium  exists  at  about  1,600 C  the  reaction  tending  to 
go  from  right  to  left  at  higher  and  from  left  to  right  at  lower  tem- 
peratures. It  would,  therefore,  appear  that  if  the  carbon  monoxide 
were  allowed  to  remain  in  the  furnace  the  reaction  would  soon 
come  to  a  standstill.  Experiments,  however,  proved  that  the  tem- 
perature prevailing  in  the  furnace  was  sufficiently  far  above  the 
point  of  equilibrium  to  prevent  the  reverse  reaction  so  long  as  heat- 
ing was  continued.  It  might  also  be  supposed  that  at  temperatures 
above  1,600  C.  the  formation  of  carbide  would  be  rapidly  completed 
if  the  gaseous  products  were  removed  as  formed.  The  process  being 
endothemic,  however,  can  only  proceed  at  a  pace  measured  by  the 
rate  of  heat  supplied  to  the  furnace. 

The  authors  carried  out  an  exhaustive  series  of  experiments  on 
the  effect  of  the  presence  of  carbon  monoxide  on  the  resulting  cal- 
cium carbide,  and  are  of  the  opinion  that  even  a  concentrated  and 
compressed  atmosphere  of  this  gas  has  no  deleterious  effect  on  the 
resulting  product.  Further,  the  total  power  consumption  did  not 
affect  the  efficiency  of  the  process,  while  the  intluence  of  pres- 
sure per  He  did  not  result  in  any  marked  change  in  either  the 
chemical  or  physical  properties  of  the  product.  Such  variations  in 
the  purity  or  richness  of  the  carbide,  as  were  noticed,  were  attribut- 
able to  the  increased  thermal  losses  in  high-pressure  gas. 

On  the  Fusion  nf  Silii-a. — Experiments  made  with  a  view  to  ob- 
taining fused  silica  from  quartz  sand  gave  unsuccessful  results,  the 
material  etill  containing  small  gas  bubbles.  An  attempt  to  remove 
these  by  using  an  atmosphere  of  compressed  hydrogen  did  not  give 
the  desired  result,  while  using  a  more  powerful  arc  was  no  more 
successful. 

On,  the  Formation  of  Carborundum. — As  a  result  of  experi- 
ments made  in  the  high-pressure  electric  furnace,  there  is  little 
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doubt  that  carborundum  is  produced  by  the  interaction  of  silica 
vapour  aud  highly  heated  granular  carbon.  The  reaction  did  not, 
however,  occur  under  pressure  very  readily,  and  the  product  ob- 
tained was  nearly  free  from  amori^hous  carborundum. 

(In  the  Dii-crt  Bcihiction  of  Ahunina  hij  Curbon. — Opinion  seems 
to  be  divided  as  to  the  effect  of  heating  carbon  and  alumina  in  the 
electric  furnace,  aud  though  the  question  is  of  considerable  impor- 
tance it  has  not  been  investigated  with  the  care  it  deserves.  Experi- 
ments made  by  the  authors  at  atmospheric  pressure  showed  that  a 
thermal  reaction  took  place,  but  not  until  the  fusing  point  of 
alumina  was  reached.  Further  experimental  results  showed  that 
neither  aluiaiuium  or  its  carbide  was  produced  in  a  resistance 
furnace,  while  in  the  arc  furnace  there  is  more  or  less  reduc- 
tion, the  product  being  chiefly  aluminium  carbide.  In  several 
cases  small  malleable  lumps  of  metal  were  condensed  in  the  pow- 
dered material  surrounding  the  fused  product,  and  it  would  thus 
appear  that  the  required  conditions  — i.r.,  the  rapid  removal  of 
the  metal  vapour  from  reduction  zone  and  its  condensation 
under  circumstances  wh'ch  precluded  carbonisation-  had  for  short 
periods  been  accidentally  fullilled.  The  reaction  was  consider- 
ably favoured  by  a  dilution  of  the  carbon  monoxide,  and  in 
this  case  the  relative  quantity  of  aluminium  metal  was  increased 
though  still  accompanied  bp  a  considerable  amount  of  carbide. 
Further  experiments  showed  that  the  temperature  of  reduction  of 
alumina  is  above  the  melting  point  of  aluminium,  for  when  special 
precautions  were  taken  to  protect  the.  material  from  access  of  air, 
and  to  allow  the  vapours  to  cool  before  their  exit  from  the  chamber, 
the  presence  of  finely  divided  alumina  was  unmistakable.  To  ab- 
sorb anj'  aluminium  vapour  formed  a  bath  of  molten  copper  was  used, 
the  reaction  mixture  being  placed  on  its  surface.  The  minimum 
temperature  of  reduction  was  found  to  coincide  fairly  with  the 
melting  point  of  alumina,  and  was  not  appreciably  lowered  by  the 
introduction  of  fluor-spar  or  lime  as  a  flux. 

Although  aluminium  bronze  and  ferro-alumiuium  can  be  readily 
produced  no  process  exists  by  which  the  metal  can  be  obtained  from 
the  oxide.  It  would  seem  that  the  coppar  or  other  metal  used 
serves  chiefly  to  condense  and  dissolve  the  metal,  but  does  notit'elf 
take  any  part  in  the  primary  chemical  redaction  of  the  oxide. 
Kssults  obtained  by  .1.  N.  Pinet,  however,  show  that  aluminium 
carbide  reacts  with  either  the  oxiie  or  metal  forming  an  alloy. 

Owing  to  the  well-known  allinity  of  aluminium  tor  carbon  mon- 
oxide it  is  important  to  remove  this  gas  as  completely  as  possible. 
The  diluting  gas  was  led  in  through  the  hollow  electrode,  thus  not 
only  diluting  the  monoxide  but  carrying  forward  the  metalhc 
vapour  to  a  zone  more  favourable  for  its  condensation.  It  has, 
therefore,  been  proved  that  the  direct  reduction  of  alumina  by 
carbon  can  be  efi'ected,  and  the  minimum  temperature  necessary  for 
its  reduction  to  occur  is  sufficiently  high  for  the  metal  to  be  pro- 
duced in  the  form  of  vapour.  Future  work  must  be  directed  towards 
the  application  of  high  pressure  for  reducing  the  vaporisation  of  the 
metal  at  the  temperature  of  reaction ;  the  rapid  removal  or  dilu- 
tion of  the  monoxide  by  a  stream  of  inert  or  reducing  gas  and  an 
arrangement  for  facilitating  the  condensation  and  preventing  the 
collected  metal  from  flowing  into  the  bed  ot  highly-heated  carbon. 


A  CONTINUOUS  PHOTOCOPIER. 


F.ngineers  generally  have  been  familiar  for  many  years  past  with 
the  arc  lamp  copying  apparatus  for  the  [iroduction  of  blue  and  white 
prints  from  tracings  of  original  drawings.  The  suspended  arrange- 
ment of  arc  lamp  with  glass  cylinder  and  pendulum  control  is 
useful  enough  for  small  work  and  fills  a  distinct  want  in  this  capa- 
city, but  in  large  engineering  establishments  where  a  number  of 
specialised  departments  will  each  have  its  own  drawing  ollioo,  a  very 
considerable  quantity  of  tracings  requires  to  bo  copied  during  the 
course  ot  the  day.  When  it  is  considered  that  most  engineering 
work  is  carried  out  in  centralised  ostablishmouta  divided  up  into 
departments  in  the  manner  mentioned,  it  will  be  readily  understood 
that  a  demand  exists  for  a  machine  in  which  tracings  can  bo  copied 
continuously.  Messrs.  li.  ^.  Hall  &  Co.,  of  .'!!»,  N'ictoria-strcot, 
London,  S.W.,  who  are  well  known  as  luaniifaclurors  and  suppliers 
of  drafting  accessories,  liavc  recently  introiliiccd  a  now  continuous 
copying  luachino,  whii-h  they  lately  gave  us  an  opportunity  of  in 
specting  in  operation.  A  general  view  of  this  machine  as  soon  from 
llio  back  is  mIiowu  in  Fig.  1.  it  coiuprisoH  a  foU  covered  drum, 
A,  working  in  a  curved  glass  pl.ito  li,  which  is  illuminated  on 
its  outer  surTnce  by  a  group  of  arc  lamps  which  may  be  seen  at 
C.  Tlio  prinlH  aro  insortod  at  the  point  U  and  discharged  again  at 
the  point  K.  The  whole  of  the  apparatus  is  supported  in  an  iron 
frame  including  the  arc  lamp  resistances  and  the  controlling 
switches.  A  sectional  view  of  the  apparatus  is  shown  in  l''ig.  '2. 
This  will  servo  to  bring  out  in  detail  the  motliod  adopted  for  the 
driving  of  the  drum  carrying  the  drawings.  In  the  standard 
machine  a  small  motor  is  belted  to  a  countershaft  which  is  fitted 
with  a  plain  cone  pulley  attached  to  another  shaft,  the  drive  being  I 
transmitted  by  a  short  endless  leather  bolt,  upon  which  the  two  I 


cones  press.  This  belt  is  provided  with  a  small  jockey  pulley,  by 
the  movement  of  which  the  position  ot  the  belt  can  be  adjusted,  so 
as  to  give  a  variation  of  the  speed  of  the  cones.  This  second  shaft 
is  provided  with  a  ihreesSepped  pulley,  from  which  the  drive  is 
transmitted  by  belt  to  a  similar  pulley,  attached  to  a   worm  shaft 


i 

( 

J 

Fig.  1. — View  ok  ruoxocoi'iEii. 

driving  a  secondary  spur-wheel.  From  a  pinion  on  this  latter  the 
main  revolving  drum  is  driven.  A  certain  variation  ot  the  speed 
of  the  main  drum  is  possible  by  the  stepped  pulleys  already  referred 
to,  and  all  finer  adjustments  are  obtained  by  the  movement  of  the 


2.— Stiiio.s  OK  I'lioio^'oriEii. 


small  leather  belt  between  the  two  driving  cones.  This  method  o 
transmission  allows  of  a  ronge  of  speed  varying  from  t  ft.  po 
minute,  for  rapid  paper  and  tracings  with  strong  outlines,  lo  .1  in 
per  minute  for  the  liner  specimens  of  work.  The  speed  of  the  ■^lunl 
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driving  motor,  whieli  will  be  noticed  in  Fig.  1,  is  1,400  revs,  per 
min.,  and  it  has  a  rating  of  i  ii.l".  Either  diroct-ourrent  or  alter- 
nating-current motors  can  be  used. 

The  surface  of  the  revolving  drum  is  covered  with  a  layer  of  felt, 
and  the  tracinj;  from  which  prints  are  to  be  made  has  thus  a  springy 
backing,  which  tends  to  keep  it  constantly  in  contact  with  iho 
curved  glass  plate.  The  pressure  of  the  drum  on  this  plate  cm  ba 
adjusted,  but  it  is  always  such  that  creases  in  the  tracings  are  taken 
out  as  they  pass  into  the  machine.  The  illustration  in  Fig.  '2  shows 
a  roll  of  lerroprussiate  paper  attached  to  the  feed  board.  This 
is,  of  course,  used  when  continuous  printing  is  going  on,  hut 
it  is  always  feasible  to  cut  the  paper  tn  suit  the  requirements  of 
single  tracings.  It  is  possible  to  utilise  one  set  of  arc  lamps  for  two 
copying  machines  if  a  large  amount  of  work  is  required  to  be  done. 
By  the  removal  of  the  reflectors  and  by  placing  two  machines  back 
to  back  the  light  can  be  thrown  on  to  both  revolving  drams.  The 
makers  claim  that  this  copying  machine,  owing  to  the  friction  on 
the  internal  surface  of  the  curved  paper  being  greater  than  that  on 
the  external  surface,  there  is  constantly  a  greater  frictional  difference 
maintained  than  in  continuous  machines,  where  the  tracing  is 
passed  round  the  outer  curve,  or  along  the  flit  surface  of  a  glass 
plate.  Prints,  therefore,  taken  on  the  drum  copier  are,  by  reason 
of  this  intimate  contact,  exceedingly  sharp  iu  definition.  It  is  also 
stated  that  ethciency  in  apparatus  for  photographically  copying  long 
plans  in  one  piece  without  a  joint  depends  on  the  diflerence  between 
the  coetlicients  of  friction  of  paper  on  a  polished  plate  glass  and  on 
paper.  Usually  there  is  an  ample  margin,  but  at  times,  owing  to 
the  texture  and  finish  of  the  tracing  paper  or  cloth  and  the  photo 
paper  the  difference  is  very  slight,  ana  when  overbalanced  the 
tracing  remains  stationary,  whilst  the  paper  runs  on  and  the  copy 
is  spoiled.  We  understand  that  there  is  no  liability  of  lateral  or 
vertical  creeping.  The  makersstate  that  with  rapid  ferro  prussiate 
paper  cut  to  the  size  of  eacn  tracing  and  fed  into  the  machine,  50 
prints  an  hour  can  be  made,  a  capacity  which  compares  favourably 
with  the  average  of  .-JO  to  40  prints  per  hour.  It  is  also  claimed 
that  on  account  of  the  saving  of  time  in  setting  the  prints  into  the 
machine  five  times  as  much  work  can  be  done  as  with  the  vertical 
pattern  copier. 


CORRESPONDENCE. 


FIRST  CO.ST  OF  ELECTRIC  RAILWAYS. 

TO   THE   EDITOR   OF  THE   ELECTRICIAN. 

Sin:  I  have  watclicd  in  vain  for  reviewers  of  "Electrical 
Tiiiftiop,"  by  Wihon  and  Lj-ilal',  to  query  a  figure  on  p.  311, 
copied  from  p.  881,  Vol.  LII.,  The  Klcrtn'riaii,  March  18,  1901, 
fixing  the  cost  of  a  two — 200  II. p. — motor  equipment  for  the 
Undtigronml  Electric  Railways  at  £2,920.  This  was  evidently 
unchecked  when  copied,  because  Sir  George  Gibb,  at  a  meet- 
ing of  the  Metropolitan  District  Railway,  August  16,  I'JOfi, 
gave  the  cost,  inctinliiKj  equijyiiient,  for  198  motor  cars  and  236 
trad  cars  at  £30  per  seat,  or  a  total  of  £677,000. 

I  cm  fancy  the  bodies  and  trucks  might  average  £1,200,  or 
total  £521,000,  leaving  £156,000  for  198  two-motor  equip- 
ments, or  only  £800  per  equipment,  which  is  vastly  different 
from  Messrs.  Wilson  and  Lydall's  figure,  £2,920.  Perhaps  b}' 
dealing  abroad  the  average  price  of  body  and  trucks  was  £1,000, 
but  this  only  leaves  £1,200  per  two-motor  equipment. 

There  is  no  object  in  publishing  figures  that  are  so  inaccurate. 
Is  it  not  worth  the  space  necessary  to  point  out  this  discrep- 
ancy, since  Messrs.  Wilson  and  Lydall  have  copied  it  un- 
checked and  omitting  the  suggestion,  irhicli  i/oii  inchiilrd,  that 
it  was  only  hearsay  ?  Perhaps  the  £2,920  really  included  body 
and  trucks  and  brake?,  but,  if  so,  the  statement  criticised  is 
still  wrong  and  needs  correction. — I  atn,  &c., 

London,  July  17.  C.vR  Builder. 

I  We  understand  that  the  point  referred  to  will  be  corrected 
in  the  next  edition. — Ed.  E.  ! 


WEAVING  CONCRETE  POLES. 


The  use  of  concrete  poles,  particularly  for  transmission  lines,  has 
often  been  suggested  and  some  systems  in  Canada  have  experi- 
mented with  this  form  of  support  for  the  overhead  wires.  The 
poles,  however,  have  been  fashioned  in  a  rectangular  mould  and 
built  up  into  sections  which  telescoped  into  each  other.  Th^ir 
cost  was  lower  than  that  obtaining  for  steel  towers  and  special  A 
poles  made  up  of  wood.  On  Monday  last  we  '.''ere  given  an  oppor- 
tunity of  inspecting  a  special  machine  which  is  being  introduced 
for    the    manufacture    of    cylindrical    concrete    poles    in    single 


lengths  extending  to  40  ft.  The  machine  is  the  invention  of 
.Mr.  Hans  Siegwart  and  was  shown  in  operation  at  the  works 
of  Messrs.  Cubitt  &Co.,  Gray's  Inn-road,  London.  Difficulties  had 
hitherto  been  experienced  in  casting  concrete  poles  sufficiently 
light  both  for  transport  and  easy  erection.  .\  solid  cylindrical 
pole  presents  no  constructional  difficulties,  but  hitherto  the 
problem  has  been  to  produce  a  satisfactory  hollow  round  pole. 
With  the  Siegwart  process  it  is  claimed  that  this  problem  is  solved 
and  in  an  efficient  and  comnirrcially  r.c.iTioniical  niaTuior.     A  taper 


Fm.  1. — View  ok  Concrete  Pole  IIakikg  M.mhine,  lookixu 
towards  delivery  end 

is  given  to  the  pole,  and  the  reinforcement  of  the  concrete  by  steel 
rods  is  reliable  and  substantial.  The  machine  is  also  suitable  for 
the  production  of  columns  and  pipes  of  any  required  size  and  length. 
In  the  case  of  pipes,  we  understand  that  the  length  exceeds  that  of 
earthenware  or  iron  some  four  times,  so  that  joints  are  reduced 
considerablv. 


Fii;.  2.  -Line  hk  Con(  iikte  Poles  fob  THEBE-rH.\sB  Transmission. 


The  process  of  manufacture  is  as  follows  :— .\  long  sheet  iron  core 
is  mounted  ou  two  trestles,  running  on  rails,  so  as  to  be  capable  of 
rotation  and  longitudinal  movement.  Fpon  ihis  core  small  longi- 
tudinal steel  rods  are  fixed.  The  core  is  drawn  through  the  machine 
which  ii  stationary  Concrete  made  of  clean  screened  grit  and 
Portland  cement  is  mixed  very  dry  in  a  mechanically  driven  mixer 
overhead  and  discharged  through  a  shoot  into  a  hopper  or  drum  in 
which  rotating  paddle  wheels  regularly  discharge  the  concrete  upon 
a  bandage  of  coarse  cloth  webbing  laid  on  a  conveyor  belt  that  takes 
one  lap  round  the  core.     This  continuous  travelling  conveyor  belt 
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18  stretched  so  that  the  concrete  is  wrapped  round  the  core  under 
great  pressure.  As  the  core  issues  beyond  the  conveyor  belt  steel 
wire  is  fed  spirally  round  it  so  as  to  press  into  the  concrete  wrapping 
and  small  rollers  then  apply  great  pressure  byworkingon  thewebbing 
the  slack  of  which,  produced  by  the  reduction  in  circumference  and 
external  diameter  resulting  from  this  pressure,  is  taken  up  by  another 
device.  A  general  view  of  the  machine  is  shown  in  Fig.  1.  The 
core  as  it  issues  from  the  machine  is  wrapped  round  spirally  with  a 
bandage  of  cloth  containing  the  concrete.  The  machine  pulls  the 
trestles  with  the  suspended  core  regulary  forward,  so  that  the  core 
passes  through  it  as  the  concrete  is  wrapped  on,  and  when  the  core 
has  passed  completely  through  the  machine,  it  is  lifted  by  an  over- 
head travelling  crane  and  placed  on  one  side  for  the  concrete  to 
harden,  this  being  constantly  damped  to  ensure  it  gaining  the 
maximum  hardness.  In  about  12  hours  the  interior  sheet-metal 
core  is  reduced  in  diameter  by  a  screw  attachment  inside  and  with- 
drawn from  the  pole.  .After  hardening  for  about  six  days  the 
bandage  of  webbing  is  removed,  and  the  pole  is  then  complete 
ready  for  erection.  Poles  are  made  by  the  machine  up  to  39  ft. 
long,  and  pipes  up  to  JO  ft.  long  and  2  ft.  in  diameter. 


1''|G.  3.— 54ft.  Concrete  Pci.e  is  couitsE  of  Erbction. 

Poles  for  carrying  wires  have  to  sustain  stresses  induced  by  the 
suspended  wires  and  wind  pressure.  Whore  poles  are  required  for 
long-distance  transmission,  the  importance  of  adequate  security  i) 
very  great,  for  the  execution  of  repairs  over  a  wide  area  is  troublo- 
Bome  and  costly.  For  such  purposes  the  reinforced  concrete  polo 
offers  many  advantages.  The  Siegwart  poles  have  been  constructed 
on  a  proper  theoretical  basis  of  calculation  with  any  desired  factor  of 
safety,  and  tests  have  been  conducted  upon  poles  of  standard  con- 
struction which  have  ostabliahcd  a  safety  factor  of  o  j.  Largo  con- 
tracts have  been  placed  abroad  by  municipalities  for  large  numbers 
of  these  poles,  and  tlie  following  estimates  of  the  cjst  of  these 
poles,  compared  witli  other  poles  over  a  period  of  HO  years,  have 
been  prepared  by  Messrs.  Siegwart  (Ltd.). 


Tramiriiy  /'<//.  •<,  Ihiijlil  ."■'/!. 
Siegwart. 


[Oi-iliuari/  Typi). 

I  Wooden 

lion.  ,  ,    ,, 

Priccofpolo  £3    0    0  I'O  10    0     tO  14    5 

Krectioii  10    0  10     0     0    9    7 

PaiiitiM(;ur  renewal.         --         2  11     0      9    8    4 

TotnlcostinSOyears    4    0  0  10    1     0     IC  12    4 

I'olcufor  I'owir  Dlnlrilmliim,  Ufi'ilil  ,30/1.  din.  {Orrliii/in/  Ti/pr). 

Priceofpolo   K4     0  0  .C9    0    0     £0  19    3 

Ereclioii  14  0  2    0    0  0    9    7 

Painling  or  renewal.         -  -         2  11     6      .    .    12    5    0 


Total costin  50 year^    5    4    0  13  11     6     13  13  10 

A  line  of  traneniisiiion  poles  erected  in  the  same  condition  as 
they  loft  the  machine  is  shown  in  Fig.  '2.     The  attachments  to  the 
polo  top  for  the  insulator  supports  vary  inHhapoand  design  accord 
ing  to  (he  condition!)  govmiing  each  particular  case.     .\ny  desirec' 


amount  of  ornamentation  may  be  given  to  the  pole.  Fig.  3  shows 
a  long  pole  being  erected  in  a  special  ground  socket  required  to  give 
the  increased  length  of  pole  required,  the  height  from  the  ground 
being  54  ft.  Some  tests  on  a  pole  ;{2ft.  0  in  long  showed  a  deflec- 
tion of  2-75  in.  with  a  tensile  strain  of  15,4001b.  When  the  strain 
was  removed  the  pole  returned  to  its  initial  position.  The  Siegwart 
process  is  also  applicable  to  the  manufacture  of  concrete  piles. 


SAMPSON  &  BROWN'S  DRY  INSULATING  MACHINE. 


This  machine,  a  view  of  which  is  given  in  the  accompanying 
illustration,  is  designed  for  treating  armatures  or  coils  with  insula- 
ting varnish. 

The  process  is  as  follows :  The  articles  to  be  treated  are  placed  in 
the  cylinder  seen  in  the  illustration,  and  after  being  heated  to  the 
desired  temperature  are  subjected  to  a  high  vacuum,  thus  removing 
from  them  all  traces  of  moisture.  Insulating  varnish  is  then 
drawn  by  the  vacuum  into  the  impregnating  chamber  through  a. 
suitable  arrangement  of  pipes  and  valves,  completely  flooding  the 
articles  under  treatment.     After  applying  air  under  pressure,  so  as 


Sami'son  &  Brown's  Dry  Ixsri-ATiNC  Machixe. 

to  force  the  varnish  into  every  pore  of  the  covering  of  the  armature 
or  field  coil,  the  varnish  is  drained  off  and  the  articles  are  removed 
for  drying,  or  better  results  are  said  to  bo  obtained  by  leaving  the 
articles  in  the  machine  until  tliey  are  thoroughly  dried,  the  heat 
being  kept  applied  for  that  purpose. 

Steam  is  usually  employed  for  lieating  the  apparatus,  but  where 
it  is  not  available  electrical  healing  can  be  fitlo.l.  The  apparatus 
has  been  placed  on  the  market  by  Mr.  \  U.  Brown,  21!,  King  street 
West,  Manchester,  and  should  prove  of  service  to  tramway  com. 
panics  for  treating  and  re-insulating  their  armatures  and  field  coils- 


AN  ELECTBOLYTIC  DISINFECTING  FLUID 

Wo  have  from  timo  to  tiino  in  iho  columns  of  The  JHcrlrician 
referred  to  whit  ia  known  as  tlie  "  Ifcraiito"  electrolytic  disinfect- 
ing lluid.  Thanks  to  Iho  cITorts  of  the  Medical  Olliocr  of  Health 
its  use  has  been  largely  dmelopod  in  the  Metropolitan  I'orough  of 
Poplar,  wliere  it  is  prepared  by  a  private  plant,  and  it  Ins  also 
been  employed  at  many  other  large  establishments,  among  them 
the  lioyal  Military  Hospital  at  Notloy. 

In  order,  liowover,  to  bring  it:<  virtues  more  prorninonlly  boforo 
tlio  public,  and  to  supply  I  hem  with  it,  it  is  of  cjurso  necoisary  to 
establish  a  plant  whore  this  comiiiodity  can  be  manufactured  and 
sold  on  commercial  lines.  Us  manufaoluro  has.  therefore  been 
undertalicn  by  llio  Thalassol  Mfg.  i'o.,  of  lied  1, ion-street,  Clorken- 
well.  F.C.whoaro  placing  it  on  the  market  in  small  quantities, 
such  as  will  l)e  convenient  for  private  users. 

Tlio  name  adopted  for  this  blenching  solution  Is  "  Thalassol," 
which  vaguely  suggests  its  origin  :    it  is  made  from  solutions  of 
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magnesium  ami  sodium  chloridosr  ingredients  that  are  present  in  sea 
water. 

Uonders  of  Tin'  KUrtrktin  are  probably  already  familiar  with 
"  Thahissol "  and  its  numerous  advantages.  It  will  bo  remembered 
that  it  is  obtained  by  the  electrolysis,  in  special  cells,  of  a  saturated 
solution  of  magnesium  and  sodium  chlorides.  Sea  water  can  be, 
and  is  in  some  cases,  used ;  but  its  employment  is  not  recom- 
mended, partly  owing  to  the  presence  of  organic  matter  and  partly 
owing  to  the  varying  strength  of  the  solution  so  obtained,  which 
makes  an  alteration  in  the  operating  conditions  necessary.  Econo- 
mically no  advantage  is  gained  by  using  sea  water  as  the  artiticial 
solution  is  exceedingly  chea]>  to  prepare. 

The  cells  in  which  electrolysis  takes  place  contain  electrodes  of 
zinc  and  platinum,  and  are  arranged  in  tiers  so  that  the  electrolyte 
can  flow  over  them.  In  this  particular  case  40  cells  are  arranged  in 
series,  and  the  necessary  current  is  supplied  from  a  small  motor- 
generator  coupled  to  the  supply  company's  mains. 

Mr.  Bisgs,  in  his  Paper  before  the  Faraday  Society  {The  Elcc- 
trxHan,  Vol.  LVIIL,  p.  205),  described  the  electrolytic  process  in 
detail.  Briefly,  it  consists  in  the  electrolysis  of  the  magnesium 
chloride  solution,  the  sodium  chloride  acting  simply  as  a  carrier, 
hydroxide  of  magnesium  and  chlorine  being  the  products.  It  is 
stated  that  the  latter  combines  with  the  oxygen  of  the  water  to 
form  oxides  of  chlorine,  which  constitute  the  vehicle  for  tlie 
bleaching  action,'  and  not  merely  hypochlorite.  To  the  solution 
ihus  formed  is  added  a  special  alkali,  and  is  transferred  to  carbiys 
with  repeated  stirring. 

As  a  disinfectant  '•  Thalassol  "  otters  numerous  advantages.  It  is 
non-poisonous,  and  may,  therefore,  he  contained  in  quite  ordinary 
bottles.  In  spite  of  the  fact  that  it  contains  chlorme  when  quies- 
cent, it  fs  nearly  odourless  and  quite  pleasant  to  smell.  It  gives  off 
chlorine  when  in  action,  especially  when  attacking  organic  matter. 
We  understand  that  in  certain  parts  of  the  country  it  has  become 
quite  a  household  article,  being  used  for  such  wideapart  objects  as 
brushing  the  teeth  and  washing  the  floors.  It  is  a  great  advantage 
in  laundry  work  and  is  said  to  be  excellent  for  removing  stains. 

We  are  indebted  to  Mr.  McClelland  of  the  Thalassol  Mfg.  Co., 
for  showing  us  round  their  works  and  explaining  the  various 
features  of  the  plant  there  installed. 


PARLIAMENTARY  INTELLIGENCE. 


WIRELESS  TELEGRAPHY  IN  THE  NAVY. 

Ill  the  House  of  Commons  on  Monday,  the  First  Lord  of  the 
Admiralty  stated,  in  reply  to  a  question,  that  a  telegraphist  branch 
had  l>een  instituted  ami  was  in  [)rocess  of  formation.  The  wireless 
section  would  lie  trained  from  boys  and  be  .advanced  to  the  various 
grades  according  to  requirements  when  (pialilied  by  service  and  ex- 
amination. To  meet  immediate  requirements,  .a  iirojiortion  of  signal 
ratings  who  had  been  performing  wireless  duties  had  been  accepted 
for  transfer  to  the  wireless  branch,  and  also  a  certain  luimher  of  volun- 
teers from  other  ratings.  Tlie  arrangements  for  their  transfer  and 
advancement  were  given  in  a  circular  letter  to  the  Fleet. 


Telegraph  Construction  Bill.  -This  bill  passed  through  the  Com- 
mittee stage  ill  the  House  of  Lorcis  on  Tuesday  and  was  reported,  after 
slight  amendment. 


LEGAL  INTELLIGENCE. 

Tunbridge  Wells  Coi-poration  v.  Leigh. 

At  Kent  Assizes  recently  plaintiffs  obtained  judgment  foi'  £27.12s  6d. 
against  Mrs.  (ferard  Leigh,  the  cost  of  replacing  an  arc  light^standard 
which  was  broken  through  the  negligent  (h  iving  of  defendant's  motor 
vehicle.  The  standard  stood  18  ft.  above  the  ground,  and  was  3  ft.  8  in. 
below  the  ground,  embedded  in  concrete.  It  broke  off  .about  3  ft.  from 
the  ground,  where  it  was  Tin.  diameter  and  1;^  in.  thick. 

Harrison  &  Co  v.  Goodwin. 

Recently,  at  Marylebono  (London)  County  Court,  [ilaintitfs,  elec- 
trical engineers,  sought  to  recover  £6.  14s.  6d.,  balance  of  an  .account 
for  electrical  work  done. 

For  plaintiffs  it  was  .stated  that  defendant  had  asked  them  for  an  esti- 
ruate  for  fitting  up  the  electric  light  in  a  villa  in  Wille.-den.  An 
estimate  was  furnished  and  the  work  commoncdl,  and  later  on  ilcfcn- 
dant  asked  llicm  to  expedite  the  work.  After  iis  execution  defendant 
refused  to  [lay  because  Wille.^den  Council  had  declined  to  supply  elec- 
tric current  as  tht-ir  mains  had  not  been  brought  up  to  the  premises 
by  8D  yds.  to  100  yds. 

Defknda.st  said  the  fittings  as  put  up  were  useless  without  the 
supply,  and  plaintiffs  ought  not  to  have  gone  on  with  the  work  till  the 
decision  of  the  local  Council  had  been  ascertained. 

His  HosoL'K  held  that. plaintiffs  fiad  not  contracted  to  do  more  than 
I'Ut  up  the  fittings,  and  gave  them  judgment  and  costs. 


MUNICIPAL,  FOREIGN  &  GENERAL  NOTES. 


APPOINTMENTS  VACANT  AND  FILLED. 

Foreman  electrical  instrument  maker  is  required,  well  acciuainted 
with  modern  requirements  and  rapid  production  of  work.  See 
advertisement. 

■Well  connected  engineers  are  wanted  as  district  agents  for  steam 
plant  suitable  for  electrical  work.     See  an  advertisement. 

A  junior  assistant  is  required  for  the  electrical  laboratory  in  Had- 
field's  Steel  Foundry,  Shefiield.     See  advertisement. 

.\  charge  engineer  is  required  for  Eastbourne  electricity  depart- 
ment. Salary  £104  per  annum.  Applications  to  the  Borough  Elec- 
trical Engineer  by  Aug.  7. 

As  stated  in  our  issue  for  June  19  (p.  386),  Mr.  J.  E.  Donoghue 
has  resigned  his  position  as  chief  assistant  electrical  engineer  to 
Sydney  Municipal  Council,  and  he  has  been  appointed  chief  engineer 
to  the  New  Electric  Light  &  Power  Supply  Corpn.,  whose  power 
house  will  be  in  Balmain,  Sydney,  N.S.W. 

EDUCATIONAL  NOTICES. 

University  of  London  (University  College). — In  the  faculty  of 
engineering  at  I'niversity  College,  London,  a  new  lectureship  in 
electrical  design  has  been  instituted,  and  Mr.  Henry  Metcalf  Hobart, 
M.I.E.E.,  has  been  appointed  thereto.  Mr.  R.  E.  Middleton, 
M.Inst. C.E.,  M.I.Mech.E.,  F.S.I.,  has  been  reappointed  lecturer 
in  municipal  engineering,  and  the  following  appointments  have 
been  made  in  civil  engineering  and  surveying  :  H.  Deans,  B.A., 
M.Inst.C.E.  (railway  engineering);  A.  T.  Walmisley,  M.lnst.C.E. 
(waterway;:,  harbours  and  docks) ;  AV.  N.  Blair,  M.Inst.C.E.  (roads, 
street  paving,  tramways) ;  M.  T.  Ormsby,  M.Inst. C.E.I,  (surveying). 
Mr.  E.  Sprague,  A. M.Inst.C.E.,  has  been  appointed  assistant  in 
surveying. 

By  the  assistance  of  a  committee  of  former  engineering  students  and 
of  other  friends  of  the  college,  the  new  lalioratories  and  extensions  of 
tlie  departments  of  the  faculty  of  engineering  which  were  opened  by 
the  chancellor  (Lord  Rosebery)  last  March,  will  be  fin-ther  equipped 
during  the  long  vaciition.  The  new  equipment  will  include  a  new 
boiler  in  the  department  of  mechanical  engineering,  a  steam  turbine 
and  hj'draulic  apparatus,  andequiiiment  for  research  in  metallography 
and  radio-telegraphy.  The  facilities  for  advanced  and  postgraduate 
students  as  well  as  for  undergraduate  students  will  thus  be  consider- 
ably increased. 

King's  College  (London). — The  session  1908  9  commences  on 
Sept.  oO.  In  addition  to  the  ordinary  day  courses  in  the  faculty  of 
engineering  and  applied  science,  there  are  evening  classes  in  mecha- 
nical and  electrical  engineering,  architecture  and  building  construc- 
tion, drawing  mathematics,  physics  and  other  science  subjects. 
There  is  a  large  staff  of  lecturers  and  demonstrators,  and  prospec- 
tuses, &c.,  from  the  secretary,  Mr.  'Walter  Smith,  Strand,  W.C. 

University  of  Birmingham.— The  full  courses  in  engineering 
extend  over  four  years,  and  students  who  enter  after  matriculation 
and  who  pass  successfully  the  examination  at  the  end  of  each  year 
will  be  entitled  to  the  degree  of  B.So.  in  the  branch  of  engineering 
to  which  they  have  devoted  themselves. 

The  technical  engineering  classes  include  lectures  on  the  strength  of 
materials,  theory  of  steam,  gas  and  other  heat  engines,  hj'draulies, 
machine  design,  strength  of  structures  and  distribution  of  power.  In 
drawing,  the  design  of  tools,  prime  movers,  dynamos  and  other  forms 
of  macl.inery.  The  cour.ses  in  eivd  engineering  include  construc- 
tional work  in  mxsoiny  and  steel,  railway  work,  dams,  bridges  and 
water  engineering.  In  the  engineering  laboratory  the  work  will  in- 
clude the  determination  of  the  strength  of  materials,  including  com- 
pressive, bending,  tensile  and  tor.sion  tests,  experimental  study  of  the 
steam  engine  and  boiler,  frictional  efficiency  tests,  flow  of  water  over 
weirs  and  through  orifices,  &c.  There  are  lectures  and  demonstrations 
on  all  branches  of  electrical  engineering,  and  in  the  electrical  labora- 
tory the  work  will  include  the  testing  of  continuous  and  alternate 
current  machinery,  electrical  instruments,  meters  lamp^  and  batteries, 
insulation  and  magnetic  testing. 

The  session  1908-9  comnienccs  on  Oct.  5.  Detailed  syllabuses,  iSrc, 
from  the  secretary. 

Armstrong  College  (Newcastle-on  Tyne).— The  session  19i)S-9 
will  commence  on  Sept.  'iiS.  There  are  complete  courses  of  instruc- 
tion in  mechanical,  civil,  electrical  and  marine  engineering,  nival 
architecture,  mining,  luotallurgy,  *:c.  Particulars  from  the  secre- 
tary (Mr.  F.  II.  Pruen). 

City  and  Guilds  of  London  Institute. —At  a  meeting  of  the 
Council  on  Monday  it  was  resolved  to  award  the  diploma  of  associate 
of  the  City  and  Guilds  of  London  Institute  to  91  matriculated  third 
year  students  of  the  Central  Technical  College  who  ha'e  completed 
a  full  course  of  instruction  as  prescribed  by  the  Council — viz.,  .58 
students  in  civil  and  mechanical  engineering,  33  in  electrical  engi- 
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neering  aud  seven  ia  chemistry.     The  following  are  the  names  of 
the  students  in  electrical  engineering  : — 

K.  E.  Neale  (Siemens"  Memorial  medal  and  premium),  G.  S.  Terry, 
H.  E.  Poole,  F.  G.  Barrow,  R.  A.  S.  Thwaites,  L.  B.  Gilbert,  A.  H. 
Finnis,  B.  A.  M.  Cooper.  E.  J.  Barnes,  B.  W.  Dye,  E.  Bate,  S.  S.  A. 
Watliins.  E.  J.  Spencer-Phillips,  R.T.  H.  Roche,  F.W.  Geogheg.an,  E. 
Holder,  J.  D.  A.  \'incent,  A.  D.  Richardson,  H.  M.  Thompson,  T.  M. 
Klein,  E.  A.  G.  Harvie,  M.  C.  A.  H.  Gem-ve,  C.  Kelly,  A.  E.  Hender- 
son, V.  AV.  Newman  an<l  J.  de  la  C  Tapia-Controras. 
In  addition  to  the  above,  certificates  have  been  awarded  to  2.5  matri- 
culated third  year  students  who  have  completed  a  full  course  of  in- 
s'ruction  at  the  Central  Technical  College  and  to  62  studen's  who 
have  completed  a  full  course  of  instruction  at  the  Technical  College, 
Finsbury. 

Northampton  Polytechnic  Institute  (London).— The  full  day 
courses  in  the  theory  and  practice  of  mechanical  and  electrical 
engineering  will  commence  on  Monday,  Oct.  5.  Entrance  examina- 
tion on  Sept.  30  and  Oct.  1.  The  courses  include  periods  spent  in 
commercial  workshops  and  extend  over  four  years  ;  they  also  pre- 
pare for  the  degree  of  B.Sc.  in  Engineering  at  the  University  of 
London.  Three  entrance  scholarships  of  the  value  of  £52  each  will 
be  offered  for  competition  at  the  entrance  examinations  in  September. 
In  the  technical  optics  department  there  are  full  and  part  time  day 
courses.  Full  particulars  as  to  fees,  &c.,  can  be  obtained  at  the 
Institute  or  on  application  to  the  Principal,  Dr.  R.  Mullineux 
Walmsiev. 

Technological  Scholarships.— The  West  Riding  of  Yorks  County 
Council  offer  four  technological  scholarships  (each  of  the  value  of 
£60  per  annum),  open  to  residents  within  the  administrative  area  of 
the  West  Piiding  of  Yorkshire,  and  available  for  courses  of  instruc- 
tion in  connection  with  textiles,  dyeing,  engineering  (mechanical 
or  electrical),  metallurgy  or  other  approved  industry.  These  scholar- 
ships are  intended  for  young  artisans  who  already  have  a  suitable 
amount  of  mill  or  workshop  eiperieuce.  The  awards  will  be  mainly 
based  on  the  results  obtained  at  examinations  of  the  Board  of  Edu- 
cation, and  of  the  City  and  Guilds  of  London  Institute.  Applica- 
tion forms  and  full  particulars  may  be  obtained  from  the  Education 
Department  (technical  branch),  County  Hall,  Wakefield. 


Argentina.— The  "  Review  of  the  Biver  Plate  "  states  that 
Messrs.  Ugarte  &  Segovia  have  obtained  a  concession  for  electricity 
supply  (including  150  street  arc  lamps)  in  San  Juan  city.  It  is 
proposed  to  utihse  the  falls  of  the  river  Estero  de  Sonda,  a  little 
over  9  miles  distant,  where,  it  is  stated,  1,000  h.p.  is  available. 
SiemensSchuckert  plant  will  be  employed,  and  electrical  energy 
will  be  transmitted  at  10,000  volts  from  the  station  to  San  .Juan. 

Cordoba  Government  have  received  authority  to  spend  $200,000 
on  electricity  works  to  supply  current  "  when  the  water  in  San 
Roiiue  dam  is  insufficient  to  work  the  power  house  of  the  Cordoba 
Electric  Light  Co.'' 

Australasia. — Tlie  ".Australian  Mining  Standard"  states  that 
Perth  (W.  Australia)  Council  have  decided  to  give  six  months'  notice 
of  intention  to  purchase  the  electricity  supply  and  gas  undertakings 
of  the  Perth  Gas  Co. 

Hawthorn  (\ictoria)  Council  have  engaged  Mr.  W.  Corin  (at  a 
fee  of  100  guineas)  to  report  on  the  question  of  electricity  supply 
and  electric  tramways. 

liulla  (Victoria)  Shire  Council  have  asked  the  Government  for 
periiiission  to  borrow  XO,000  (at  1  per  cent,  interest  and  with  a  2  per 
cent,  siiildng  fund)  for  the  erection  and  equipment  of  electricity 
works  for  Sunbury  Town.ship. 

Mr.  C.  II.  Mer/.'s  report  on  the  i|ueslioii  of  the  conversion  of  llio 
Melbourne  suburban  railways  to  electric  traction  has  been  despatched 
to  till!  \'ictorian  IJailway  Uoinmissioners. 

Brighton.-  Provisional  arrangements  have  been  made  by  the 
Corporation  electricity  department  for  the  supply  of  electrical 
energy  to  the  Ijondon,  Brighton  &  South  Coast  Hailway  Co.,  wlio 
propose  to  adopt  electric  driving  at  their  works. 

Tlie  cMim|,aMy  [^'ihuanlcr  t(i  l:\kr  .sii|i|ply  of  cunciit  forfivc  years.  Mini 
In  li.ive  sii|i|ily  iliscijTiMeclccI  liclwjiii  0:30  mid  8  p.m.  dining  I'cc.  and 
.Ian.,  .so  tlmt  the  demand  slmll  not  overlap  tin-  |iiMk  of  the  liglil  iiig 
load  ill  tlinse  iiioiilbs.  Tlicic  is  ii  (InciI  fliargi'  of  A.760  a  ye.ir,'|ilMs  56iT. 
per  iiiiil.  mi.lcicd,  Iml  sliniild  the  price  of  coal  be  above  16s.  per  Ion 
the  company  will  pay  a  pi'M|iorlionally  iiiercaseil  price  for  current. 
Till- c(iin|>.iiiy  aic  lixiiig  motors  of  .some  1,, 500  ii.r,,  whieli  «ill  run  in 
siioli  a  way  as  In  give  a  load  on  I  ho  eliu'lricitv  works  diiriiij;  d.iylimc 
of  400  II.  r.  to  ,500  II. r.  The  coiisiiin|ilion  will  (noliahly  lie  from  ,500.000 
lo  7.50.000  uiiils  a  year,  yiclilinj.'  a  revenue  ot  fiwii  1'2,C00  tii  .l'^..,500. 
The  eosi  of  laying  mains  to  comiiccI  tin)  niilw.iy  works  with  the  North 
load  siih  stnlion  is  i.'3.363. 

In  a  discussion  on  the  report  of  the  Finance  cotnniittop 
last  week  Councillor  I'earco  urged  the  importance  of  providing 
"  adequate  repcrve  funds  "  to  meet  the  long  periods  of  the  tramway 
and  electricity  loans.  The  subject  arote  on  the  following  note  of 
the  city  accountant  :  - 

I   take  tins  o|ipoitnnify  of  calling  attention  to  the  somewhat  nil 
n-iiiilly  Iciiij;  periods  grniited   for  ropavmenf   nf  the  tramways   loan  of 
x200,000  and   the  electricity  loan   of  i'Sll.O'iO.      In  each  inftflneo  40 


years  h;is  been  .sanctioned,  10  years  longer  than  the  maximum  period 
usually  allowed  by  the  L.G.  Board  for  the  redemption  of  tramway 
loans,  and  15  years  longer  than  the  period  usually  allowed  for  elec- 
tricity loans.  The  fact  that  these  long  periods  have  been  granted 
renders  it  the  more  necessary  that  every  effort  should  be  made  to  build 
up  adequate  reserve  funds  in  connection  with  the  undertaking.s. 

Chelsea. — The  wiring  of  the  Town  Hall  building  is  to  be  over- 
hauled at  a  cost  of  £100. 

Croydon. — At  the  Council  meeting  last  week  the  following  re- 
vised scale  of  charges  for  electric  current  was  adopted:  — 

Lighting  flat  rate,  4Ad.  (reduced  from  5d. ) ;  heating  and  cooliing  fl.it 
rate,  IJd.  (2id.) ;  public  lighting,  reduction  of  £1  per  arc  lamji  per 
annum  ;  power  (with  time  switch  during  evening  load),  3d.  and  Id. 
(3d.  and  lid.);  traction,  2d.  per  unit  for  l,COO,O0l)  units  per  annum 
and  IJd.  after  (instead  of  2d.  per  unit  whole  supply).  The  estimated 
lossof  reverme  by  these  changes  (based  on  last  year's  demands)  is  £4,774. 

The  new  scale  is  to  take  effect  as  from  .June  for  traction  supnly  and 
from  September  for  public  and  private  lighting. 

Customs  Duties. — The  duty  on  electric  tramears  (whether 
mounted  on  wheels  and  axles  or  not)  into  Finland  is  800  marks 
each  (equal  £S2),  electric  motors  (whether  attached  or  not)  being 
charged  separately  at  14'70  marks  per  100  kg.  (equal  6s.  percwt.). 

Edinburgh.- At  the  City  Council  meeting  on  Tuesday  Treasurer 
Harrison  moved  disapproval  of  the  minutes  of  July  14  wilh  regard 
to  the  electric  lighting,  because  the  charge  for  current  had  been 
estimated  without  leaving  sufficient  margin  for  eventualities. 

Jfr.  Akiuitiinot  Mckray  said  the  rates  were  approved  by  a  m.ijority 
of  25  to  11,  and  were  thus  laid  down  by  the  committee  after  full  con- 
sideration and  on  a  very  conservative  basis. 

Treasurer  Harrison  .said  the  turnover  of  the  department  was  esti- 
mated at  over  £131,000.  and  the  free  balance,  after  making  jirovision 
for  reduction  in  price,  at  onlj'  £3.365.  That  was  much  too  small  a 
covering,  being  only  2A  per  cent,  on  the  income,  and  an  inadeiiuate 
protection  to  the  rates  from  loss  on  what  was  essentially  a  t  rading  con- 
cern. Section  52  of  this  act  provided  for  theap[ilication  of  the  revenue 
to  meet  working  charges,  sinking  fund  and  interest,  and  any  contribu- 
tion to  reserve  fund,  aud  thereafter  itw  ent  on  to  saj' — "  Pro\ided  always 
that  if  the  surplus  in  any  year  exceed  £5  per  centum  per  annum  upon 
the  aggregate  capital  expenditure  on  the  undertaking,  the  undertakers 
shall  make  such  a  rateable  reduction  in  the  charge  for  the  supply  of 
energy  as  in  their  judgment  will  reduce  the  surplus  to  the  said  maxi- 
mum rate  of  profit  "  They  would  see  that  in  that  clause  a  margin  was 
contemplated  which  would  amount  on  their  capital  not  to  £3,000,  but 
to  £50,000,  and  it  was  only  when  that  was  reached  that  consumers  had 
a  right  to  interfere.  He  held  that  the  ratep.n-ers  had  the  right  to 
insist  on  a  5  per  cent,  margin  on  the  turnover  being  estimated  tor. 
On  the  only  occasion  on  which  the  committee  estimated  for  a  margin 
as  small  as  shoHU  in  the  present  estimates,  the  year's  working  showed 
a  consiilerahle  loss.     The  motion  was  defeated  liy  25  to  14. 

Electric  Traction  in  the  Crimea. — .\  company  has  been  formed 
for  constructing  and  working  an  electric  railway  in  the  Southern 
Crimea. 

Electrical  Exhibition,  Manchester. — The  committee  have  now 
adjudicated  upon  the  tenders  sent  in  for  wiring  the  exhibition,  and 
the  accepted  tender  is  the  result  of  a  good  many  variations  in  and 
alterations  to  the  original  specification.  The  successful  tenderers 
are  Messrs.  J.  Lomax  Kendal  &  Co.,  of  Mancliestcr. 

Electrically  Operated  Bascule  Bridge.  A  bridge,  1,12,")  ft.  in 
length  and  with  an  opening  span  of  l.'iti  ft.,  has  been  built  across 
the  Walncy  Channel  between  Barrow  and  the  Isle  of  Walney  on 
which  latter  is  situated  the  model  village  inhabited  by  the  employes 
of  Vickers,  Sons  &  Maxim.  .\  2:'i  ii.r.  electric  motor  suffices  to  lift 
each  of  the  two  4  tO  ton  bascules. 

Epsom.— Cable  extensions,  wliich  have  been  temporarily  paid  for 
out  of  revenue,  are  to  bo  placed  to  a  suspense  account,  and  the 
Council  have  applied  for  sanction  to  a  loan  of  £1,500  to  meet  ex- 
penditure on  extensions,  &c. 

France.  The  Chamber  of  I  )cputie.s  liavo  approved  a  project  for 
the  constniotion  of  throe  electric  railways  (I)  from  Audi  to  lianiie- 
mezan,  4;i  miles  in  length  ;  (2)  from  Castelnau  Miignoac  to  Tnrbos, 
3;J  miles;  and  (H)  from  .\rreau  to  St.  Lary-\'ielle  .\uro,  7  miles.  '| 
Power  is  to  be  generated  at  works  at  Eget,  which  will  obtain  water- 
power  from  the  Oule,  the  water  being  stored  by  mcana  of  a  daiu 
6,4.'i0yds.  in  length  and  thence  conducted  by  a  canal  to  the  Kgot 
Plateau. 

Greenwich  In  a  report  upon  Major  Cardcw's  experiment  of 
deodorising  sower  gases  hy  means  of  an  ozone  generating  apparatus 
suspended  in  each  manhole  and  supplied  with  energy  from  the 
street  mains,  the  Public  llcaltli  coiniiiittee  state  that  although  llie 
apparatus  might  deal  with  the  norinal  llow  of  aewor  giis  they  doubt 
whether  it  would  treat  elVeclively  gas  coming  from  sewers  at  high 
pressure.  Further  experiments  would  ho  cosily  and  of  uncertain 
advantage,  and  they  had  decided  that  no  further  expense  should  bo 
incurred  in  the  matter. 

Hendon.  The  Council  have  accepted  the  offer  of  Hendon  Electric 
Supply  Co.  to  erect  two  electric  lamps  to  give  a  denionslration  of 
public  electric  lighting. 
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Ilford.  Sanction  has  been  received  to  a  loan  of  £27,000  for  ex- 
tensions of  tlio  electricity  umlertakinf;. 

Light  Railways. — l)n  Tuesday  tlio  Light  KaiUvay  Conuuissioners 
licKl  an  iniiuir,\  at  Shoerncss  into  an  apphcation  for  the  construction 
of  the  Minster  onSea  Light  Kailway.  Tlic  promoters  desired  to 
construct  a  tramway  from  Shcerness  east  to  Minster,  Shoppey. 

Ml.  \V.  C'l.unK  opposi-d  on  lielialf  of  the  South-Ea-storn  &C'lialhiun 
luiil'.vay  coininiltee  on  thi' uroiiiid  that  tlicic  ^^a^  no  need  for  the  tram- 
\v;iv,  and  that  it  would  compete  with  and  attract  tratKc  fioui  tho 
Sheppey  Light  Kailway,  « Inch  had  been  opened  only  a  few  year.'*,  and 
the  tratfic  on  which  had  not  grown  sufhcicntly  to  give  an  adeiiuato 
rotm'M  for  the  outlay. 

The  t'ommissioners  refused  the  application. 

.\n  inquiry  was  held  last  week  into  the  application  of  the  .\ln- 
luinium  Corpn.  (Ltd.)  for  an  order  authorising  them  to  construct  a 
light  railway  of  about  Hi  miles  in  length  and  for  using  water  from 
the  Afon  Dulyn  in  generating  current  for  working  the  railway. 

Thf  consulting  engineeis  (Messrs.  Harper  Bros,  i  estimated  the  C05t 
with  the  water  power  works  at  £65,000  There  are,  they  say,  no  engi- 
neering difficulties,  and  the  local  authorities  in  the  district  supported 
the  scheme.  After  hearing  evidence,  the  Commissioners  ainiounced 
that  they  would  grant  an  order,  but  it  must  be  an  essential  part  of  the 
or<ler  that  the  line  should  be  completed  through  to  Trefriw. 

London  County  Council.— On  Tuesday  the  following  loans  for 
electric  lighting  were  granted:  Battersea,  l'S,5.58  ;  Shoreditch, 
1-I,:i0.'>  and  £7,000;  Stepney,  ,£6,000  ;  and  Stoke  Newington,  ^3,146. 

Ligh'iiiij  Coiiliact. — It  was  agreed  to  accept  the  offer  of  the  Charing 
Cross,  A\'est  End  &  City  Electricitj'  Supply  Co.  to  supply  current  for 
lighting  Victoria  Eml>ankraent  and  We.'-tininster  Bridge  at  Id.  per 
unit  for  four  years  and  0-95d.  per  uni:  for  the  succeeding  period  of 
f oiu-  years. 

Electric  Poiri  r  Bi/Zn. — The  Parliamentary  committee'presented  a  long 
reix)rt  on  the  London  Electric  Supply  and  Power  Bills  setting  out  the 
present  position  of  the  bills,  and  the  committee  recommended  that  no 
opiHisition  be  olfered  to  either  of  them  on  second  reading  in  the  House 
of  Commons. — Agreed. 

Ihiiiy  Lane  Thenlre. — The  Theatre  and  Music  H.alls  couunittee  re- 
])orted  on  the  plans  for  reconstructing  the  stage  portion  of  Drury  Lane 
Theatre,  and  the  plans  were  approved,  subject  to  certain  conditions, 
including  the  installation  of  electric  lighting,  heating  and  power  ser- 
vices in  accordance  with  the  Council's  regulations. 

Meter  Tisliiiit  I>t imrdivnt  of  L.C  V. — The  Establishment  committee 
presented  a  report  recommeuiling  that  as  a  matter  of  urgency  an  esti- 
mate of  t'2.650  for  structural  alterations,  adaptation  work  and  removal 
of  machineiy  at  the  N'ictoria  Embankment  gener.-iting  station  and  for 
removal  thereto  of  machinery  and  apparatus  of  the  meter  testing  de- 
j)artment  from  Cranbourn -street. — Adopted. 

Surfacji  Contnct  Si/.tleni. — The  Highways  committee  submitted  a 
report  dealing  with  the  surface  contact  system  e.vperiment  in  the 
Mile  Eud-road.  It  was  recommended  that  the  system  be  discontinued 
and  that  the  overhead  system  be  iustalletl. — The  report  was  referred 
back. 

Xfir  Traniirui/  Propo.i(tln. — The  Highways  committee  reported  as  to 
the  proposals  for  new  tramways  which  should  be  laid  before  Parliament 
next  session.  These  included  lines  from  Harrow-road  to  Edgware- 
road  ;  from  Farringdon-road  to  Charterhouse  street ;  Mare-street, 
>[ackney,  to  Wick-road  ;  Essex-road  to  Kingsland-road  ;  Kingsland 
High-street  to  Amhurst-road  ;  New  North-road  to  City-road  ;  Batter- 
.=(■.-1  Park  road  to  King's-road ;  Battersea  Bridge  to  Uxbridge-road  ; 
aiul  from  York-road  to  Putney  Bridge.  The  total  length  of  lines  is 
17  miles  odd  and  the  estimated  cost  £403,430.  There  were  further  j)ro- 
posals  for  reconstructing  12  miles  of  existing  line  at  a  cost  of  £297,830. 

Melnl  Filnmeiil  Lnntjia. — The  Fire  Brigade  committee  reported  that 
metallic  filament  lamps  had  been  experimentally  used  at  the  Clerken 
well  fire  station,  with  the  result  that  the  consumption  of  current  had 
been  considerably  reduced  and  the  illumination  nearly  doubled.  The 
committee  recommended  that  similar  lamps  be  installed  at  the  chief 
station  of  the  Brigade  and  at  the  stations  at  Shepherd's  Bush,  Bays- 
water,  Kilburn,  West  Harapstead,  Islington,  Scotland  Yard  and 
Whitefriars,  at  an  estimated  cost  of  £156.^ — Approved. 

L.C.C.  Tramways.  -The  electric  tramway  from  Plumstead 
Church  to  .\bbey  Wood  was  inspected  by  Col.  Yorke  on  Friday. 
This  line  will  connect  up  with  the  Erith  and  Bexley  tramways. 
There  now  remains  only  the  L.C.C.  horse  tramway  from  Charlton  to 
Woolwich  intervening  between  the  London  network  and  the  new 
Plumstead  section. 

Luton. — The  salary  of  the  electrical  engineer  (Mr.  W.  H.  Cooke) 
has  been  increased  to  X'i')0  per  annum. 

Maesteg.— The  Council  have  rejected  a  proposal  to  erect  tlec- 
tricity  works  at  an  estimated  cost  of  jE  15,000.  The  Maasteg  pro- 
visional order  was  obtained  in  1903. 

Marathon  Race.— It  is  of  interest  to  note  in  connection  with 
this  event  that  the  signal  for  the  start  was  conveyed  by  U.K.H  the 
Princess  of  Wales  by  means  of  an  electrical  device.  This  was  an 
indicating  apparatus  fixed  in  a  suitable  position  behind  the  com- 
petitors, operated  by  a  special  push  on  the  table  in  front  of  the  I'rin- 
cess,  Mr.  .J.  S.  lluddleston,  of  Messrs.  Siemens  Bros.  &  Co.,  who 
was  one  of  the  stewards,  fitted  up  this  apparatus,  which  was  made 
at  the  company's  Woolwich  works. 


Presentation.  — On  leaving  Kettering  for  Kilmarnock  .Mr.  P.  F. 
lloberts  has  been  presented  by  the  station  staff  and  employi's  with 
a  toilet  outfit  and  leather  case. 

Railway  Electrification.— Lord  Claud  Hamilton  stated  at  the 
meeting  of  the  East  London  Railway  Co.  on  Tuesday  that  the  six 
companies  who  leased  and  worked  the  line  had  obtained  a  report 
from  Messrs  .lones  &  Firth  (electrical  engineers  to  the  Jlotropolitan 
and  (ireat  Eastern  Co.s)  as  to  the  cost  of  ecpupping  and  working 
the  line  by  electricity.  The  report  had  been  referred  for  considera- 
tion to  the  general  managers  of  the  six  lines.  Tlie  subject  bristled 
with  dilViculties,  but  the  spirit  in  which  the  matter  had  been  taken 
up  by  the  companies  was  encouraging.  The  cost  of  the  total  ef|uip- 
ment  of  the  line,  including  entrance  into  Liverpool-street  and  New 
Cross  stations,  coupled  with  the  equipment  in  connection  with  the 
supply  of  olectricil  energy  was  estinnted  under  one  schema  a' 
£59,U00  and  under  an  alternative  scheme  at  £'7y.C00. 

Social  Side  of  Submarine  Cabling.—"  British  cable  stations 
throughout  the  world  have  come  to  be  regarded  as  the  social  centre 
of  the  regions  in  which  they  are  situated,  and  the  cablists  enjoy  a 
well  earned  reputation  for  genial  hospitality.  The  majority  are 
smart  well-read,  sociable  fellows,  who  have  travelled  extensively, 
speak  two  or  three  languages  with  enviable  tiuency,  and  pride  them- 
selves on  their  skill  as  raconteurs.  They  are  usually  the  life  and 
soul  of  all  social  and  sporting  functions  organised  among  the  British 
residents  within  the  radius  of  their  stations.  They  have  intro- 
duced cricket  into  practically  every  corner  of  the  earth.  Very  fre- 
quently they  play  a  friendly  match  with  the  officers  of  our  navy, 
and  this  naturally  results  in  the  establishment  of  the  most  excel- 
lent relations  between  the  naval  men  and  the  cablists,  who  are,  after 
all,  both  vital  factors  in  the  maintenance  of  British  prestige, 
throughout  our  lar-flung  Empire.  It  should  be  added  that  the 
directors  of  the  leading  cable  companies  strongly  support  the  social 
development  of  their  stations,  and  neglect  nothing  that  can  conduce 
to  the  comfort  and  general  welfare  of  their  staffs." — "Standard" 
Weekly  Supplement  of  Empire.  (See  also  The  Electrician,  iorUarch 
27, 1908,  p.  9;)0.) 

Southampton —Last  week  the  Electricity  committee  recom- 
mended the  Council  to  obtain  Parliamentary  powers  to  undertake 
free  and  assisted  wiring,  hire  of  electric  motors,  arc  lamps,  &c.  The 
matter  was  deferred  for  12  months. 

Tonbridge.  — An  impiiry  was  recently  held  into  lh3  Council's 
application  for  sanction  to  borrow  money  for  :  — 

{(()  150 kw.  steam  dynamo,  coudeu.sor  and  spare  armature  (£965),  ('') 
steam  and  water  pipes  i, £303),  (c)  extension  to  switchboard,  &c.  (£246), 
((/)  foundations  and  brickwork  i£80),  (c)  tools  at  works  (£30).  (/)  Lan- 
cashire lioiler  {£540t,  ''/)  extension  to  economiser  and  alteration  to 
brickwork  (£120',  (A)  steam  and  feed  piping  (£70),  (/)  contingencies 
(£340).  (/)  expeiiditure  on  mains,  meters,  &c.,  to  March  31,  1908 
(£612.  9s.'  2d.),  (A-)  future  extensions  of  mains  and  other  capital  expen- 
diture (£887.  10s.  9id.)-a  total  of  £4,200. 

The  electrical  engineer  (Mr.  P.  Plunkett)  gave  evidence  of  the  pro- 
gress of  the  undertaking,  and  there  was  some  opposition  by  ratepayers, 
including  the  local  gas  companj'. 

Walthamstow.— Application  has  been  made  for  sanction  to  bor- 
row £1,299  for  mains  extensions  and  house  services. 

A  reciprocal  arrangement  has  been  made  with  Lejton  Council  to 
supply  current  at  IJd.  per  unit  for  the  tramwajs  in  the  event  of  a 
breakdown,  and  Leyton  will  supply  current  to  Walthamstow,  if  neces- 
sary, at  the  same  price. 

Watford.— The  electrical  engineer  (Mr.  F.  W.  Purse)  has  been 
instructed  to  report  on  the  extensions  of  plant  necessary  to  meet 
the  load  for  the  winter  of  1909-1910.  Mr.  Parsfe  has  also  been 
authorised  to  make  experiments  in  street  lighting  with  metallic 
61ament  lamps. 

Application  has  been  made  to  the  L.G.  Board  for  permission  to 
borrow  £]  ,.'J7.5  for  providing  surface  condenser,  with  pumps,  piping, 
superheaters.  &c. 

West  Ham. — An  inquiry  was  held  last  week  into  the  application 
of  the  Corporation  for  sanction  to  borrow  £51,600  for  extensions  of 
the  electricity  undertaking. 

Mr.  E.  MoiiTK.N,  who  ajjpeared  for  the  Corporation,  said  the  elec- 
tricity undertaking  was  a  rapidlj-  developing  one.  Since  the  applica- 
tion had  been  made  the  account  for  the  expemliture  bad  been  made 
up  for  a  further  period  of  six  months,  and  the  result  was  that  the  ap- 
plication would  probably  be  reduced  by  about  £4,709. 

The  Inspector  (Mr.  H.  Ross  Hooi-Kii)  asked  a  number  of  cpiestions 
as  to  the  financial  aspect  of  the  undertaking,  and  it  appeared  that  the 
capital  expenditure  had  been  £453,083,  and  the  amount  sanctioned  up 
to  JIarch  31  last  was  £364,769.  The  Inspector  pointed  out  that,  in 
respect  of  the  last  sanction  for  £54,617,  they  had  over-expended 
£15,612,  and  on  the  present  application  they  bail  already  expended 
£8,612. 

Proceeding  to  deal  with  the  details  which  went  to  make  up  the  sum 
applied  for,  it  w.as  stated  by  the  borough  electrical  engineer  (Mr.  A.  II. 
Skakkook)  that  £51,500  was  applieil  tor  on  April  15  last.  They  had 
sanctions  amounting  to  £64,317,  made  up  of  seven  separate  items,  one 
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of  which  was  for  an  excess  on  the  Abbey  Mills  station  of  £1,442,  and 
the  other  to  meet  an  excess  on  the  Cannini;  Town  station  of  £5,287. 
The  first  item  in  tlicapplication  was  a  sanctioned  expcnditiuc  of  £17,076 
for  additional  plant,  and  that  had  been  exceeded  bj-  £951.  10s.  8d.  The 
next  sanction  was  for  an  extension  at  the  Silvtvrtown  works,  and  that 
had  been  exceeded  because  there  w.is  a  large  rise  in  the  price  of 
copper,  «hich  seriously  aifected  the  layingr  of  special  cables  for  the 
special  route.  The  sanction  for  exiienditure  on  tlie  Silvertown  mains 
was  £17.212,  but  the  actual  expenditure  came  to  £25,784.  13s.  6d.,  as 
they  had  to  do  a  great  deal  more  work  than  was  anticipated. 

The  Inspectuk  :  So  that,  though  j'ou  applied  for  an  ordinary  loan 
of  £14,300  for  three  3"ears,  in  two  years  you  have  spent  £21,566. 18s.  lOd. 
for  mains  extension  and  service  ? — Yes.  For  the  transformers  at 
Silvertown  the  amount  sanctioned  was  £9,955,  but  the  expenditure 
came  to  £10,760. 

The  IssPECTOK  said  that  there  «  ere  therefore  four  separate  items  on 
which  there  were  excesses  of  expenditure,  the  total  of  which  was 
£13,566.  lis.  5d.  In  one  case  £3,000  was  sanctioned  for  meters,  and 
the  expenditure  up  to  March  31  last  was  £1,318.  7s.  lid.  The  actual 
excess  on  the  Silvertown  transformers  was  £721.  8s.  5d. 

On  the  boiler  house  accounts  the  Inspector  remarked  that  there  were 
several  small  amounts  charged  to  capital  which  he  thought  should  be 
charged  to  revenue  account. 

Mr.  Seabrook  said  it  was  found  more  convenient  to  pay  for  rejiairs 
out  of  revenue  and  small  new  sundries  out  of  capital. 

The  Inspector  :  I  think  these  small  sundries  should  be  paid  out  of 
revenue. 

Mr.  Seaerook  said  the  plan  they  had  adopted  had  been  found  to 
work  very  satisfactorily.  For  switchgear  the  sanction  amounted  to 
£1,685,  but  the  expenditure  was  £2,351.  lis.,  the  excess  being 
accounted  for  by  increased  cost  of  cable  connections.  There  was  also 
an  excess  of  £865.  12s.  lid.  over  a  sanction  of  £1,640  in  connection 
with  some  trunk  mains  .it  Silvertown,  as  ?.  third  supply  feeder  had  to 
be  laid.  On  jointing  the  cables  the  sanction  was  for  £500.  but  the  ex- 
penditure was  £1,421,  while  on  the  sanctions  for  laying  the  cables  there 
was  an  excess  of  £2,743,  due  to  the  fact  that  a  sewer  that  had  been 
closed  up  for  21  years  had  to  be  opened,  and  the  expense  of  that  work 
was  \ery  heavy. 

A  discussion  arose  as  to  whether  a  certain  item  should  be  charged 
to  capital,  and 

Mr.  Seabrook  asked  if  the  Inspector  was  fully  cognisant  of  the 
capital  expenditure  in  other  places.  If  their  figures  were  worked  out 
it  would  be  found  that  there  were  only  two  places  in  the  country  which 
had  a  lower  capital  expenditure  than  West  Ham. 

The  Inspei'tok  said  the  results  must  be  looked  at.  There  had  been 
an  enormous  increase  in  the  numlier  of  units  sold,  but  revenue  had 
not  risen  in  proportion.  The  question  was  whether  certain  charges 
should  have  been  met  out  of  capital  or  revenue. 

Mr.  Seabrook  said  he  thought  these  charges  shoiild  have  been  met 
out  of  capital.  During  the  last  two  jears  the  Corporation  had  spent 
£80,000  on  the  undertaking,  and  in  giving  a  supply  of  electricity 
throughout  the  wholedistrict.  Items  were  made  capital  charges  when 
the  things  were  being  put  in  and  the  works  carried  out,  but  as  soon 
as  they  were  in  working  order  the}-  came  under  revenue.  The  work  at 
first  was  largely  unremunerative. 

The  Inspector  said  the  increase  had  been  5,000,000  units,  but 
revenue  had  not  increased  as  was  expected.  Therefore,  the  point  was 
whether  those  things  were  projjerly  chargeable  to  ca|jital. 

In  reply  to  Mr.  Robb  (who  opposed  on  behalf  of  the  India  Rubber 
Co.l,  Mr.  Seabrook  said  that  he  could  not  say  what  proportion  would 
be  charged  in  the  accounts  for  labour,  as  it  was  direct  labour  supplied 
by  the  Corporation. 

Mr.  RoEB  said  the  estimate  for  labour  was  £3,041.  His  argument 
was  that  the  estimate  had  been  pre))ared  by  the  engineer  for  £2,441, 
and  when  it  was  carried  out  by  direct  laliour  the  result  was  an  excess 
of  £274.  He  suggested  that  a  very  large  proix)rlion  of  it  was  due  to 
having  had  direct  labour  employed  on  Uie  work. 

Mr.  Seakkook  said  ho  could  not  accept  that.  £14,300  had  been 
sanctioned  for  general  expenses,  but  the  excess  was  £7,003. 

The  Insiector  said  that,  though  the  grant  was  for  three  years, 
£21,000  had  been  spent  in  two  years. 

Mr.  Seabrook  said  it  had  been  incurred  in  a  few  months. 

The  IssPEiTiiR  proceeded  to  deal  in  detail  with  various  accounts  for 
laying  mains,  ^c. 

In  rejdy  to  a  (piestion,  Mr.  .Seaurook  said  that  the  lo.s.s  of  £4,600  on 
last  year's  working  was  largely  due  to  iiicrcn.se  in  cajiital  expenditure 
and  giving  u  double  supply  of  current  to  the  whole  ol  the  manufactur- 
ing districts  of  the  borough.  A  loss  of  £4,600  might  look  very  unfor- 
tunate tf>  an  ordinary  individual,  but  he  knew  the  |x)ssibilitieB  of  the 
district  thoroughly  and  ha<l  not  the  slightest  anxiety  as  to  the 
future. 

Mr.  Robb  asked  tpiestions  as  to  rates  jjiiid  foi-  current  l)y  various 
consumers,  and  referred  to  contracts  cntcrcil  into  with  live  large  lirnis 
in  the  boiough. 

Mr.  .Seabrook  .said  ho  was  prepared  to  give  the  general  terms  of  llu' 
contract,  but  lie  could  not  put  in  thi'  actual  contracts. 

Mr.  Kipbb  said  he  would  ask  thai  they  be  put  in.  He  proiiOHcd  to 
show  that  these  contracts  were  ahsf.jutily  unrcmiincrativo  aiul  that 
the  losH  wosdue,  not  to  capital  c:hnrgcM,  but  tocul-tlironi  com|)clilioii. 

After  discussion,  the  Inst'Ector  said  he  thought  il  right  to  put  in 
the  larifT  charges.  It  was  niainlniniHl  that  the  purposes  of  that  futinc 
capital  cxpcnditino  would  be  to  incrrcaso  the  revenue  of  the  under 
I. 'iking. 

Mr.  KoBB  said  every  burgess  was  entitled  to  know  what  the  Cor 
poration  were  charging  for  current.     It  was  one  of  the  iienaltics  of 


municipal  trading  that  the}'  had  to  "lay  their  cards  on  the  table.' 
The  L.ii.  Board  were  asked  to  sanction  a  large  capital  outlay,  which 
admittedly  was  required  for  those  large  consumers,  and  yet  ho  and 
those  he  represented  were  not  to  know  whether  or  not  the  terms  were 
remunerative.     He  would  prove  that  the  rates  were  not  remunerative. 

The  IssPE<yroR  :  I  think  we  must  know  what  the  tariff'  is,  although 
it  is  unnecessary  to  mention  who  the  consumer  is.  We  want  to  know 
the  prices  which  are  charged  for  current.  This  «as  a  public  inquiry, 
and  the  tarili"  must  either  be  given  or  the  Corporation  state  clearly 
that  they  refused  to  give  it.  He  doubted  if  the  Corporation  h.ad  the 
power  to  make  private  contracts  and  withhold  the  terms  from  rate- 
payers. Having  regard  to  the  fact  that  over  £25,0D0  had  been  charged 
to  the  rates,  and,  moreover,  that  there  was  no  reserve,  he  thought  it 
was  desirable  that  they  should  know  exactly  what  was  being  charged 
foi-  current.  He  must  leave  it  to  the  Corporation  to  decide  whether  or 
not  they  would  withhold  the  prices. 

Mr.  Morten  said  that  was  different  from  their  producing  contracts. 

Mr.  Robb  said  they  ought  to  kno«  the  terms  of  each  contr.act. 

Mr.  Morten  :  That  is  what  I  object  to.  Various  circumstances 
decide  these  terms.  Tliey  had  excellent  reasons  for  refusing  the  infor- 
mation ^^'hich  was  now  sought.  Mr.  Robb  was  certainly  coached  l)y 
someone  intimately  connected  with  a  power  company.  Beeause  they 
sought  for  that  loan  of  £50,000,  they  were  asked  to  give  every  detail  of 
their  undertaking,  not  merely  to  ratepayers,  but  to  officials  of  power 
companies. 

Mr.  Robb  :  The  statement  as  to  a  power  company  or  power  com- 
panies is  absolutely  incorrect. 

The  lNSPf:cT0K  said  he  did  not  think  it  was  right  to  ask  him  to 
recommend  a  further  loan  of  £50,000  unless  he  knew  the  prices  to  bo 
charged.      He  had  asked  for  the  t.ariU',  and  he  expected  it  to  be  given. 

Mr.  Morten  said  he  had  no  doubt  Mr.  Seabrook  would  answer  any 
questions  put  to  him  with  regard  to  the  tariff' charges. 

Mr.  Robe  asked  what  was  the  charge  made  to  a  particular  firm. 

Mr.  Se.\brook  said  he  did  not  think  he  ought  to  reply.  Those  people 
did  not  want  their  private  business  puf)licly  discussed. 

Mr.  Morten  :  Mr.  Seabrook  would  not  be  justified  in  giving  infor- 
mation on  the  point  unless  he  had  the  instructions  of  his  committee. 

The  Inspector  :  Then  we  have  come  to  a  deadlock.  If  I  am  not 
allowed  to  know  what  prices  are  charged,  I  do  not  think  we  can  get 
on  much  further.  So  long  as  this  is  a  public  inquiry,  I  must  conform 
to  the  terms  of  the  notice,  and,  if  any  questions  are  asked  about  {irices, 
I  do  not  feel  that  they  are  out  of  order. 

Mr.  Morten  :  It  is  the  question  of  producing  the  contract*. 

After  further  discussion,  the  incpiiry  wa.'  .adjourned^sine  die. 

Wigan.  —  An  inquiry  was  held  on  Wednesday  into  the  Council's 
application  for  sanction  to  borrow  £'22,000  for  extensions  of  the 
electricity  undertaking.  The  inspector  (Mr.  H.  Ross  Hooper) 
adjourned  the  inquiry   to  enable  further  particulars  to  be  prepared. 

'Woolwich. — Messrs.  E.  Allam  A:  Co.  have  resigned  their  appoint- 
ment of  official  wiring  contractors  to  the  Council  for  I'himstead  and 
Woolwich. 

The  borough  electrical  engineer  (Mr.  (!.  W.  Keats)  hivs  been  in- 
structed to  obtain  three  or  more  quotations  from  suitable  wiring  con- 
tractors when  applications  are  received  for  hire  purchase  of  installa- 
tions costing  over  £5  each.  Emergency  work,  the  cost  of  which  is 
less  than  £5,  is  to  be  executed  by  the  Council's  st-aff.  Subject  to  the 
conversion  of  13  lamps  en  route  from  gas  to  electricity,  distribution 
mains  are  to  be  extended,  and  a  feeder  is  to  l)e  laid  at  a  cost  not  over 
£2,000. 

In  order  to  meet  an  application  for  current  for  power  Mr.  Keats 
has  been  instructed  to  carry  out  an  extension  of  mains  costing  £1,820. 


ELECTRICITY  SUPPLY  AND  TRAMWAY  ACCOUNTS. 


Bristol. — The  accounts  of  the  electricity  departiiient  (submitted 
to  and  adopted  by  the  Council  on  Tuesday)  show  receipts  £79,SiS7 
and  expenditure  i;;tC,7Gl. 

The  gross  profit  was  .143,126,  .md  after  paying  diviileiuls  on  stock, 
interest  on  loans,  *c.,  the  net  profit  was  £474,  wliich  with  £8.657  from 
last  account,  made  £9.131,  out  of  which  £2,160  has  been  carried  to 
rredit  of  (capital  account,  for  wages  of  men  engaged  on  works  cliarge- 
,ible  to  capital  and  £6,981  carried  forward.  Total  capital  expenditure 
i^^  £769.440.  There  are  409.424  .(luixalont  30  watt  lamps  coiniectetl 
lagainst  365,5.52  in  previous  year).  3.088,005  miits  were  supplied  for 
](rivate  lighting,  3,'718,296  for  power,  and  843,773  for  public  lighting, 
an  .aggiegatc  increase  of  1,231.928. 

Tlie  report  of  the  city  electrical  cngnicer  (Mr.  H.  l"nra<lay  I'roctor) 
stated  that  the  installation  of  llie  two  3.000k\\.  turliogeneralurs  has 
not  yet  been  completed  by  tin'  manufacturers,  and  this  1ms  alTcctod 
Ihe  working  of  the  diparl  Micnl  Ihroughoul  llieycar.  (These  "uichines 
were  set  to  work  mi  .luly  16.)  No  mains  extensions  of  .iny  magnitude 
have  been  carried  out,  cxcepliiig  in  connect  ion  willi  tlie  coniplelion  of 
tli<'  laying  of  o  h.t.  calpUs  to  siili  stations  at  SI.  licorgi',  and  the  ciuii. 
iiicncement  of  the  laying  of  e.h.t.  trunk  mains  from  the  AvoiiKank 
ilcclricity  works  to  Avniimoulh.  The  units  sold  for  imwcr  iiave  in- 
ricascd  more  than  40  per  cent.  Adclilion.d  planl  has  i>o<>n  addi'd  to 
flic  two  motor  goniMiitor  stations  at  Temple  Hack  and  rnderfall  yard, 
Cnniln'rlanil  Basin,  anollicr  5(K)  kw.  Cdiivcilor  having  been  plai'id  in 
the  former,  and  a  300k«.  in  the  latter.  A  300  kw.  sot  has  also  lieen 
placed  in  the  Avoiibauk  generating  station.     Four  static  sub  stations 
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hiive  btcii  coiistiucteO  iluiiii^  the  year,  anil  are  sti|ipiie(l  w ith  three- 
phase  current  at  extra  hi^h  prc!>?'tne.  One  transformer  kiosk 
has  liCfii  ailde.l  to  the  system  at  Colham  Park.  A  eonsideralilo 
improvement  h:is  lieen  etVei'teil  in  pulilio  lij.'litinf;  liy  the  sut)stitu- 
tioii  of  116  yellow  tlamo  arc  lamps  for  u  eorrespondinj;  nnnilur 
of  onliiiary  o|)en  ty|xi  arcs  in  the  more  important  thoroiij;lifarcs. 
Contnnied  proijress  is  beint;  made  in  the  p.odnction  of  nictnllic  tila- 
incnt  incandescent  lamjis.  Tlic  extended  use  of  these  lamps  has 
operated  very  much  in  favour  of  the  consumer  during  the  past  12 
months,  and  as  a  natural  consequence  thev  have  reduced  the  increase 
of  units  soKl  for  and  the  revenue  derived  fiom  litrhting.  This  cheek 
will  only  be  temporary.  Theic  has  been  a  very  hirjje  increase  in  the 
connection  of  motors  to  the  .system,  the  total  horse  power  supplied  to 
date  beinj;  over  7.C00,  of  which  1,300  ii.r.  has  been  .i  Ided  during  the 
year,  whilst  the  units  for  power  have  increased  nearly  50  per  cent. 
Durinj;  the  year  show  rooms  have  been  opened  and  systematic  can- 
vassin<r  is  beini^  conunenced.  A  stock  of  littings  and  heating  and 
cookinj;  apiwratus  is  kept — idthough  no  sales  are  effected— the  inten- 
tion bein<r  to  utilise  tl»'  premi.scs  solely  for  jrratuitous  information 
reiiardinjr  the  uses  of  electricity.  Tliere  is  practicdiy  no  decrease  in 
the  total  cost.s,  althou;_di  theio  is  a  substantial  reduction  ii\  tlie 
dilVerent  items,  exceptinjr  coal. 

Burnley.— The  accounts  of  the  electricity  department  for  the 
vear  ended  March  show  capital  expenditure  £94,761,  increase 
£l,92-2. 

Revenue  Wiisi  £22,390.  expenditure  £10,136.  Cross  profit  was 
£11,954  (against  £10,983  in  previous  vear)  :  intcrest^rccpiired  £2,501 
(£2,479)  and  sinking  fund  £3,198  (£3,120).  The  net  proHt  was  £6,254 
(£5,384).  Works  costs  were  0-562.1.  (0-595d.)  per  unit  .sold,  total  work- 
ing expenses  0-729d.  (0'836(l.).  745  (657)  consumers  are  connected 
and  total  connections  are  equal  to  58,827  (51,759j  a  c.p.  lamps.  165 
(142)  motors  of  an  aggregate  of  527.1;  (41H)  n.f.  are  connected.  Maxi- 
mum load  was  l,66i  kw.  (1,592  kw.)  and  load  factor  2361  (2119). 
3,434,979  (2,954,608)  nnits  Avere  sold. 

Chester. — The  accounts  of  the  electricity  department  for  the  year 
ended  March  last  show  capital  expenditure  £'117,18.5,  increase 
£2,002. 

Revenue  was  £17,591,  expenditure  £8  941,  gross  profit  was  £8,650. 
Interest  ami  sinking  fund  reipiiied  £7,219  and  reserve  £853,  £380  was 
appropriated  for  renewals,  leaving  £316  to  carryforward.  1,985,762 
units  were  generated,  433,936  supplied  to  public  lanij)s,  333,435  to 
tramw.iys  an<l  871,033  to  private  consumers,  total  .sales  being  1,643,464 
(against  1,543,676  in  previous  year).  There  are  1,040  (980)  consumers 
with  68,130  i64,652i  eiiuivalent  8  c  |),  lamps  connected.  Tlie  maximum 
load  was  41,000  kw.  (34,375  kw.).  Coal  costs  were  0-39Cd.  (0-313d.), 
works  costs  0-718  1.  (0  717d.),  and  total  costs  (apart  from  capital 
charges)  1062(1.  il092d.i  per  unit. 

Ealing. — At  March  31  the  capital  expenditure  of  the  electricity 
department  was  £192,987,  increase  .t2,628. 

Revenue  w-as  £26,947  (against  £26,056  in  1906-7),  expenses  were 
£12,719  (£12,652),  gi-o.ss  proHtwas  £14,228  i  £13,403).  Capital  charges 
were  £12215  (£11,635),  and  net  profit  £2.013  (£1,768).  There  are 
3,620(3,271)  consumers  and  122,418  (111,691)  eipiivalent  8  c.|).  laniiis 
connected.  The  maximum  supplv demanded  was  1,211  kw.  (1,159 kw.). 
1,527,893  (1.487,221)  units  were  sold. 

The  report  of  the  borough  electrical  engineer  and  manager  (Mr.  J. 
Douglas  Knight)  states  that  working  costs  hive  been  again  low-ered 
notwithstanding  increased  cost  of  fuel,  increased  competition  and  the 
introduction  of  metallic  lilament  lanip.s.  Slot  meter  collections  showed 
an  increa.sc  of  £100.  Although  the  outinit  of  current  was  considerably 
more  than  twice  that  of  1901-2  tlie  cost  of  coal  was  £22  less.  885  lb. 
of  coal  was  used  perunitsold  (against  9-711).  in  iircviousyoar).  Working 
and  general  expenses  were  I'PSOd.  (l-993d.),  or  3-849d"  (3-87d.)  inclu- 
<ling  ca[iilal  charges. 

Harrogate. — The  electricity  department  accounts  for  the  year 
ended  March  last  show  capital  expenditure  .£121,282,  increase 
£1,180. 

Revenue  was  £17,610,  expenditure  £8,835.  Interest,  sinking  fund 
and  instalments  of  loans  amounted  to  £7,546,  £250  has  been  placed  to 
reserve  ami  £1,297  applied  to  relief  of  rales.  1,652,658  units  were 
generateil.     The  maximum  demand  was  910  kw. 

Llandudno.  A  net  proSt  of  £1, 180  has  been  earned_by  the  elec- 
tricity undertaking  in  the  year  ended  March  last.  The  maximum 
demand  rates  for  current  are  to  he  reduced  from  7d.  and  2.jd.  to 
7d.  and  21  ,  the  Hat  rate  from  '>M.  to  5d.,  and  the  rate  for  con- 
sumers of  l.'iOO  units  and  over  from  4jd.  to  Id.  per  unit. 

London  County  Council  Tramways  Accounts.— At  the  meet- 
ing of  the  liondon  County  Council  on  Tuesday  tlie  Highways  com- 
mittee presented  the  accounts  of  the  tramways  department  for  the 
year  ended  March  ill. 

On  M.arch  31  the  total  length  of  the  tramways  system  was  119V 
street  miles—  68iJ  miles  electric  and  51J;  miles  horse  lines.  The  whole 
of  the  .system  is  worked  by  the  (.'ouncil  with  the  exception  of  a  short 
length  (if  ;,'  mile  (double  line)  in  Archw-ay-road,  llighgate,  worked  by 
the  Metrojiolitan  Electric  Tramw.iys  Capital  expenditure  amounted 
to  £8,414, ,590,  15s.  lid.,  of  w  hieb' £1,468,280.  As.  lid.  represents  ex- 
penditure during  1807  8.  The  total  debt  repaid  amounted  to 
£819,376.  IBs.  lid.  out  of  revenue,  and  £264,515.  18s.  2d.  from  the 
proceeds  of  sales  of  horses,  old  materials,  &c.  The  outstanding  debt 
was  £7,330,697.  18s.  lOd.,  or  deducting  £68,558  for  value  of  surplus 
land,  £7,262,139.  18s.  lOd.     The  Council  decided  in  June  to  repay  the 
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debt  (estimated  at  £961,954)  on  the  capital  which  will  have  become 
obsolete  at  March  31,  1914,  owing  to  the  electrification  of  horse  tram- 
ways, within  15  years  from  that  date.  The  amount  of  obsolete  capital 
at  March  31  was  £978,853.  14s  lid.  Deducting  the  debt  in  respect  of 
such  capital  repaid  out  of  revenue — viz.,  £203,243.  2s.  4d.— the  out- 
standing debt  is  £775,6C0.  12s.  7d. 
The  total  receipts  and  working  expenses  were  as  follows  :  — 
Electric  traction.        Horse  traction.  Total. 

Total  receipts  £1,574,660    5    7  ...  £388,371  10    8  ...  £1,663.031  16    3 
Working  exp.        724,38110    0...    445,734    2    2...    1,170,115  12    2 


Surplus   £650,278  15    7...    £.:r..!i:^'  11    C        .£492,916    4     1 

After  deducting  the  interest  (£233,820.  12s.  1<1.)  and  repay- 
ment of  capital  (1216,203.  lis.  2d.i,  income  tax  (after  crediting 
£11,691.  Os.  7d.  for  tax  retained  from  interest  on  debt  (£3,308. 19s. 5d.), 
parliamentary  expenses,  &c.,  and  net  interest  on  ca.sh  balances,  &c. 
(£8,692.  8s.  7d.),  there  was  a  net  balance  of  £45,406.  3s.  8d.  This 
amount,  together  -with  balance  from  1906-7  (£5,923.  Is.  lid.)  has  been 
carried  to  renewals. 

The  Council  decided  in  .June  that  provision  should  be  made  for 
renewals  at  the  rate  of  |d.  for  each  car  mile  on  the  total  car  mileage 
run  on  the  electric  tramways  each  year,  and  that  the  question  of  the 
adequacy  or  otherwise  of  that  provision  should  be  again  considered  at 
the  expiration  of  five  years.  Provision  for  1S07  8  on  this  basis  would 
require  £71,086,  and  similar  provision  in  each  year  of  electrical 
working  would,  with  accumulations,  have  amounted  at  M.arch  31, 
1908,  to  £196,741  (£200,733,  less  expenditure  £3,992)-  The  Coun- 
cil also  decided  in  .Tune  th.-it  a  general  reserve  fund  (to  pro- 
vide for  general  contingencies)  should  bs  established,  and  that 
to  form  the  nucleus  of  this  fund  £34,634  (the  amount  of  £30,772, 
total  of  renewals  reserve  fund  on  April  1,  19C4,  in  respect  of  the 
horse  system,  with  interest  accumulated  to  March  31,  19081  should 
be  transferred  to  tlie  fund.  The  accounts  give  effect  to  tliesc  decisions 
of  the  Council.  The  total  standing  at  credit  of  renew-al.s  reserve  fund 
at  March  31,  1908,  was  £193,256.  Deducting  the  amount  now  trans- 
ferred to  general  reserve  (£34,634)  the  balance  of  the  renewals  fund  is 
£158,622. 

The  total  operating  expenses  for  electric  traction  were  £724,381. 10s., 
or  6-79d.  per  car-mile  i  un.  comiiarcd  with  7  06d.  per  car-mjle  in  1906-7. 
For  horse  tr.iction  £445,734.  2s.  2d.,  or  10-73d.  per  car-mile  run.  On 
April  1,  1907,  the  system  included  about  58  miles  of  electric  tramw.ays, 
and  during  the  year  10  railos  further  were  opened,  total  t8  miles.  The 
total  nuuiber  of  |>asscngers  carried  and  the  car-miles  run  during  tho 
year  were 

Electric  traction.     Horse  traction.  Total. 

No.  of  pas.senKer3  279,166,461     ...     93,349,293     ...     372,515,754 

No.  of  car  miles  run  ...      26,591,028     ...       9,970,161     ...       35,561,189 

The  total  number  of  units  generated  during  the  year  at  (ireenwich 
was  51.805,633,  and  the  cost  of  generation  amounted  to  0-570d,  |)cr 
unit,  including  interest  and  sinkin'j-  fund  charges,  compared  with 
0-676d.  per  unit  in  1906-7. 

Marylebone  (London).  At  the  end  of  the  second  complete 
year's  working  of  the  municipal  electricity  undertaking  the  capital 
expended  was  £2,00H,10H,  an  increase  of  £42,503  during  1907-8. 

Deflucting  amount  repaid,  the  net  liability  was  £1,955,218.  The 
revenue  fro7ii  private  consumers  was  £151,778  and  the  total  net  in- 
come w.as  £161,492  (against  £158,459).  Total  working  expenses  were 
£57,659.  There  was  an  incnase  i:i  the  number  of  units  sold  of  629,175. 
After  providing  for  interest  and  repayment  of  loans  there  wasa  deficit 
on  the  year's  working  of  £3,136. 

The  auditors  (Messrs.  Price,  \Vaterhouse&  Co.\  in  their  report,  state 
that,  for  the  purpose  of  ascertaining  the  result  of  the  year's  working, 
they  are  of  opinion  that  tho  repayments  of  principal  should  be  dis- 
regarderl,  and  if  the  balance  were  struck  before  charging  these  instal- 
ments there  would  be  a  profit  on  the  year  of  £25,179. 

•  Deficit. 
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Oldham.— At  jMarch  31  the  capital  expenditure  of  the  electricity 
department  was  i284,482,  increase  A'3,353. 

Ee\einic  Mas  £39,767  (against  £35, <93  in  previous  year),  working 
ejcpenses  £20,177(£18,109),  leaving  a  gross  profit  of  £19,590  (£17,634). 
Interest  and  sinking  fund  required  £17,866  (£16,225),  so  that  tlie  net 
profit  was  £1,724  (£1,459).  5,842,332  (5,052,268)  units  were  generated, 
883,874  (928,978)  supplied  to  private  consumers  for  ligljting  and 
376,813  (17(),753)  for  power.  21,961  (22,185)  for  public  lighting,  and 
3,888.404  (3,453,038)  for  traction.  The  maximum  load  was  2,849 lew. 
(2,748  k\v.).  the  load  factor  2106  (19-05), and  tlic  average  price  obtained 
for  private  licditing  3-16d.  (3-27d.),  power  l-23d.  (l-38d.),  public  light- 
ing 2-49d.  (24411)  and  tr.action  I'SOd.  (I'tOd.).  There  .arc  932  (a5<3) 
consumers  Hitli  117,183  (93,659)  erpiivalcnt  80. p.  lamps  connected. 

Southampton — The  traroway  accounts  for  the  year  ended 
March  show  capital  expenditure  i'200,67.'<  (increase  ±'496). 

Total  receipts  were  £.")4.t;2S  (against  £.')!. 004  in  ]iievious  year).  Total 
expenses  were  £:}.").3.5S  (£3li.«).">7).  gross  prolil  was  £l!l.270  (£14.347) 
Interest  and  income  tax  required  £li.l81  (£li.434).  sinking  fund  charges 
f  5,34.'>  (£5.192).  Other  expenditure  brings  the  balance  to  £7..5()4  (£2. .535). 
and  this  has  been  transferred  to  depreciation  and  renewals  fund. 
1.157.151  (against  1.143.085)  pa.s.sengers  were  carried  and  10.121.887 
(9,437.33(;)  car-miles  run  :  l-25d.  (l-25d.)  was  the  average  fare  per  pas- 
senger, ll-35d.  (10-71d.)  the  average  total  receipts  per  car-mile,  7-33d. 
7-70d,)  tlie  average  worldng  expenses  and  4il.  (3'Old.)  the  gross  profit. 

Yarmouth  — The  electricity  accounts  to  March  31  show  capital 
expenditure  £97,126,  increase  £3,16(5. 

Revenue  was  £19,525  (.against  £18,066  in  1906-7),  expenses  £12,374 
(£10,190).  Interest,  sinking  fund  and  income  tax  required  £6,412 
(£6,080)  and  discounts,  rebate  and  bad  debts  £761  (£677),  leaving  a 
deficiency  of  £14  (against  £1,054  profit).  1,513.937  (1,348,088)  units 
were  sold,  and  the  total  maximum  demand  was  1,113  kw.  (1,046  kw,) 


TRADE  NOTES  AND  NOTICES. 


READY. 

"THE  ELECTRICIAN"  ELECTRICAL  TRADES' 
DIRECTORY  AND  HANDBOOK.— The  1908  Edition 
of  the  Big  Blue  Book,  price  15s  ,  or  post  free  in  the 
United  Kingdom,  15s.  gd.  The  new  and  enlarged  v.olume 
brings  a  great  mass  of  statistical  and  technical  data 
quite  up  to  date,  and  the  Directorial  Division  has  been 
thoroughly  revised  and  amplilied. 

All  branches  of  Electrical  Engineering  and  Industry 
are  fully  treated,  and  Electro-Financial  matters  have 
received  every  attention  in  the  new  volume,  which  aggre- 
gates more  than  2,000  pages.  The  Directory  Division  is 
complete  and  thoroughly  accurate,  and  has  been  com- 
pletely revised.  All  mere  lists  of  members  of  Societies 
and  Institutions  (so  easily  and  cheaply  available)  are 
excluded,  as  quite  unreliable  for  Manufacturers'  and 
Dealers'  purposes.  The  full  set  of  valuable  S;atistical 
and  Engineering  Tables,  &c.,  have  been  very  carefully 
revised  and  extended,  and  remodelled  into  handy  book 
form  ;  these  are  Included  in  the  igoS  Blue  Book,  making 
it  the  most  complete  book  of  the  kind  ever  published. 


IMPORTANT    NOTICE. 

■♦■     — 
Extra  Copies  of  "  The  Electrician  "  Special  Mining  Issue 
(July  10th,  1908),  are  obtainable,  price  1  -  nett  (post  free 
U  K.,  1/4  ;   abroad  1/6). 


TENDERS  INVITED. 

The  MetTOpitUlan  Asylums  Hoard  invite  tenders  for  the  installa- 
tion of  electric  storage  battery,  motor-driven  booster  and  switch- 
board and  connections  on  tho  training  ship  "  Dxmouth,"  (lra>8, 
I'.ssex,  in  accordance  with  drawings  and  specifications  prepared  by 
the  engineer  in  chief  of  the  Hoard  (Mr.  W.  ,1.  Hatch,  M.lnst.C.l'.., 
M.l  M.IC).  Forms  of  tender  from  the  oflices  of  the  Hoard,  I'^mbank- 
incnt,  K.C,  after  Aug.  .0.  Tenders  to  the  ollices  by  10  a.m.  Sept.  1. 
See  also  an  advcrtisoment. 

liiiwtrnntaU  Corporation  invite  tenders  for  supply  and  delivery 
cf  16  Iranicars,  and  also  for  station  lighting,  wiring  to  motors,  sup- 
ply of  tesling  iiibtniments,  Ac.  Copios  of  geuieral  conditions,  speci- 
lications,  dc  ,  may  bo  seen  at  tho  ollices  of  the  consniling  engineers 
(McB^rs.  I..acey,  Sillar  k  Leigh), '2,  (^iieon  AnncKgate,  Wostuiinster, 
and  7H,  King  strcot,  Manchester,  and  obtninalilc  (rom  the  former 
cilices  only.  Tenders  to  tho  town  clerk  (Mr.  .las.  Wballey),  Muni- 
cipal (itHces,  liawtenBtall,  by  Aug.  15.    Hoo  also  an  advertisement. 

,l/a/i'7// »'(■)■  Electricity  committee  want  ton<lorBby  10  a. 111.  Aug.1'2 
for  supply  of  a  storage  battery  for  Htiiurt  street  generating  station. 
Speciticiiiions,  kc,  from  Mr.  I".  E.  llnglicH. 

F.ilmnnlon  Guardians  want  tnnderR  by  II  a.m.  Aug.  26  for  electric 
lighting  atllie  nurse's  home,  I  pper  Edmonton.  HpecificationH,  \c  , 
Itoui  Messrfl.  May  &  Hawep. 


By  command  of  the  Postmaster-General  tenders  will  be  received- 
until  noon  Sept.  7  for  supply  of  telegraph  poles  of  (a)  home-grown 
larch  or  lir  and  (/')  Swedish,  Norwegian,  Finland  or  Russian  red  fir, 
delivered  at  one  or  more  ports  in  the  United  Kingdom  as  directed. 
Forms  of  tender  from  the  Controller  of  Stores  (Mr.  G.  Morgan), 

17  19,  Bedford  street,  London,  W.C. 

Attcllarxl  [N.Z.)  Harbour  Board  want  tenders  for  supply  of  16 
electric  cranes.     Specifications  from   Messrs.  K.  &  W.  McArthur, 

18  and  19,  Silk-street,  London,  E.U.,  to  whom  tenders  by  Oct.  1. 

TENDERS  RECEIVED  AND  ACCEPTED. 

London  County  Council  received  the  following  tenders  for  re- 
constructing on  the  conduit  system  the  existing  tramways  (about 
5i  miles  of  single  line)  from  Euston-road  to  Holloway-road. 

W.  Manders  (<«•«/;<«/) £59.761     6     5 

K.  W.  Blackwell  &  Co 63,114     5     3 

,T.  (J.  White  &  Co 62.144  14    7 

.John  Mowlem  &  Co 61,471     0     0 

Dick,  Kerr&Co 61,272  13  10 

R.  C.  Brebner  &  Co 58,485  15     2 

Mr.  Manders  is  allowed  to  sublet  to  Hall  k  Co.  or  the  Associated 
Cement  Manufacturers  the  cement  ;  to  the  Anderston  Foundry  Co.  the 
cast  iron  work  ;  to  Hadfield's  Steel  Foundiy  Co.  the  plough  batches, 
&c.  ;  to  Callender's  Co.  the  jumper  cable  :  to  the  Lahmeyer  Ele(!trical 
Co.  or  the  Forest  City  Electric  Co.  the  bonds  ;  to  A.  C.  SV.  Hobman  & 
Co.  the  tar  paving  ;  to  Bayliss,  Jones  &  Bayliss  the  tie  bar.',  bolts,  &c. ; 
and  Improved  VA'ood  Paxement  Co.  the  wood  paving. 

For  the  roadwork  and  platelaying  (exclusive  of  supply  of  rails  and 
special  track  work)  for  reconstructing  on  the  overhead  system  the 
Loughborough  .1  unction-Norwood  tramways,  for  constructing  the 
Hammersmith  Putney  lines  and  for  paving  work,&c.,  the  following 
tenders  were  received  by  London  County  l.ouncil : 

Vx.WmxYeY  kQo.  (accepted  fov  )ri,-l<     £48.309     1     3 

\\.M:m(\evs(,(rcciitcdfoi  pari)   48.381     (J  10 


.1.  A.  Ewart  60,834  14 
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1 
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R.  W.  Blackwell  &  Co 62.240     4 

John  Mowlem  &  Co 51,690    0 

.1.  (J.  Wliite&Co 51,623  15 

Held  Bros 51.020    3 

Frv  Bro.s 50,104  11 

Dick,  Kerr  &  Co 49,572  10 

The  chief  engineer's  estimates  were  £48,239.  2s.  6d.  for  tramway 
works  and  £2,757.  5s.  3d.  for  paving,  total  £55,996.  7s.  9d.  The 
amounts  of  the  eontracts  proposed  to  be  entered  into  with  (!.  Wim|)ey 
&  Co.  and  Mr.  Manders  are  £19,728. 12s.  2d.  and  £28,324.  14s.  lOd.  re- 
spectively. The  recommendation  was  adopted,  and  Messrs.  Wimpey 
are  allowed  to  sublet  to  B.iyliss,  Jones  &  Bayliss  the  tie  bars  and  to 
.1.  it  B.  Lee  k  Sons  the  ileal  wood  blocks.  Mr.  \V.  Manders  is  allowed 
to  sublet  to  the  Lahmeyer  Electrical  Co.  or  the  Forest  ('ity  Electric 
(;o.  the  bonds;  to  Hall  &  Co.  or  the  Associated  rortland  Cement 
Manufacturers  the  cement  ;  to  Bayliss,  Jones  &  Bayliss  the  tie  bars, 
boUs,  &c.  ;  to  the  Improved  Wood  Pavement  Co.  the  wood  paving; 
to  Hadfield's  Steel  Foundry  <-'o.  the  drain  boxes  ;  to  A.  0.  W.  Hobni;in 
&  Co.  tar  paving  ;  and  to  trie  Liinmer  Asphalte  Co.  the  asphalte. 

For  the  supply  of  two  turntables  and  covers  at  the  central  car 
repair  department  London  County  Council  received  the  following 
tenders  ; 

W.ti.  Bagnall  (Ltd.)  (accp.).  £250  I  Isca  Foundrv  Co £420 

Cowans,  Sheldon  &  Co 720  |  Boiling  &  Lowe 360 

For  supply  of  laminated  leather  belting  for  use  at  tlie  central  car 
repair  depot  of  London  County  Council  the  following  tenders  were 
submitted  : 


Ceo.  Angus  4  Co £335  11     3 

K   H.  Huvlock  33e     1     't 


.lames  Hendrv  (urcV)).  £308     6     8 

Buck  it  Hickman 342  16  10 

S.  K.  Norris  .t  Co.    ...     339  10    0 

For  supply  of  rolled  steel  for  magnetic  brake  shoes  for  L.C.<.'. 
tramways  tho  following  tenders  were  received: 


Fr(Mlnigb:imlion&.S(celCo.£l.C;>3 
I'.u  1    Hndlev's   Bound   Oak 

Works     .". 1,033 

ataliotia  London 


I, dlesball  Co.  ((«■.«,/('-(/)    ...      £980 

Caminell,  Laird  &  Co 1,;',95 

Henry  liessi'inei  S  Co 1,260 

I'or  wiring  Chelsea    and    Kentish    Town  firo 
County  Council  received  the  following  tenders  : 

Cli,l.s,,(    SIiiIIdii 

CoinvnCliing.t  Co.  ((tci/'. ) £108  0    •'.  Brvdoii  &  Sons j;il6 

C.  N'.  ilud.n  .t  Hon.s 145  0  " 

Nur.'^.y.t  Marr 116  6 

A''  it'i^li  Tawti  Slaliuii. 


W.  J."Frver&  Co 112 


W.  .1.  I'lyei  &  Co. 
Trcilcgttr  it  Co.    . . 


£176 
160 


(;.H.TuylorACo('ecr/>.)£153  15  6 

II.  . I.  Cash  A  Co ..     215     GO 

W.  (i.  Camion  &  Sons..      181     2  0 

Tlieebiof  engineer's  eslininte  of  I  ho  cost  of  the  work  at  ClieNou  waf 
£110  and  at  the  Keiilish  Town  station  i'204. 
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London  County  Council  have  accepted  the  tender  of  Win.  Qrirtiths 
&  Co.  for  l.'iOO  tons  Guernsey 'granite  setts  in  connection  with  the 
tramways  at  i2,;)4:i.  l;")s. 

Woolwich  Council  has  accepted  the   tender  of  Siemens  I'ros. 
Dynniuo  Works  in  substitution  for  that  of  the  Britisli  Thomson- 
Houston  Co.  for  supply  of  a  motor-alternator. 

'I'lie  Klectricity  <roinniitlce  leportcil  ihni  the  B.T.H.  Co.  dechiicd 
to  coiifonn  to  thf  Council's  stiiiiditij;  order  i<M|uiriiii;  tlieni  "  dnrii)<; 
the  I'Oiitiiuiance  of  tlio  contract  to  display  upon  tliu  site  of  the  works, 
and  in  every  factory,  workshop  or  place  occupied  or  iiseil  by  tliem  in 
or  about  tlie  execution  of  the  contract,  in  a  position  in  which  the  same 
could  be  easily  road  by  workmen,  a  co|iy  of  the  rates  of  waj;cs  and 
hours  of  labour  to  be  observed  in  carrying  out  work  for  the  Coinicil.  ' 
The  committee  therefore,  approached  three  other  firms  whose  suur- 
anteed  efficiencies  of  the  alternator  were  appreciably  near  to  that  of 
the  B.T.  H.  Co.,  and  Siemens  Bros.'  Dynamo  Works  were  prepared  to 
agree  to  all  the  conditions  of  contract  and  to  the  borouu;h  electrical 
engineer's  specitication  without  ijualitication.and  if  allowed  to  increase 
the  amount  of  their  tender  from  £775.  5s.  to  .1'799.  5s.  were  prepared 
to  guarantee  an  increase<l  efficiency  as  follows:  Full,  83;  j^,  81"5  ; 
i,  775  :  },  62.  (guaranteed  etticieney  in  original  tender — Full,  81  ; 
,',  75'6 ;  J,  68 '6  ;  {,  51'6;.  The  oHer  of  increased  efficiency  and  the 
consequent!}'  amended  tender  has  been  accepted.  The  amount  of  the 
tender  of  the  British  Thomson-Houston  Co.  was  £781.  10s. 

Middlesex  County  Council  have  received  the  following  tenders  for 
constructing  9  miles  of  tramway  from  Finchley-road,  Hendon,  to 
the    Great    Xorth-road,    Finchley,     and    from    Edgware-road    to 
Finchley-road,  Hendon : — 
Dick,  Kerr  A  Co.  I  Thomas  Adams  ...  £120,095     3    7 

{nmple'D £116,978  12     0  I  <;.  Wimpey  &  Co.     119,991     0     0 

A.  Fasey  &  Sou...     127,978  17     1  |  Chft  Ford    116,978  12     0 

County  Engineer's  estimate,  £121 ,346.  18s.  9d. 

For  constructing  the  line   from   Green    Lanes,   Southgate,    to 
Enfield  the  following  tenders  were  received  :  — 
Geo.  Wirapey&  Co.  Law  &  Co £41,405    7    2 

{(uceplerl)  £40,220     0     0     Hollowav  &  Co.    ...     40,917  15     3 

C.  Wall  (Ltd.)  45,027     0    0    Clift  Ford  40,643    7  11 

A.  Fasey*  Son    ...     43.820  16     4  I  Dick,  Kerr  ct  Co....     40,643     7  11 

Thomas  Adams    ...     41,709  11     6  I  J.  Mowlem  ct  Co....     40,342     0     0 

County  Engineer's  estimate,  £41,349.  10s. 

Fnlham  Electricity  and  Lighting  committee  has  accepted  the 
following  quotations  for  a  crane  and  grab  and  electric  motor  for 
clearing  the  river  sump  at  the  electricity  works,  at  a  total  cost  of 
jE178  (including  i20  for  foundations,  &c.)  :  I^ewis  &  Lewis,  crane, 
i'Gl ;  Priestman.  grab,  £'>9;  British  Thomson-Houston  Co.,  elec- 
tric motor,  £oo.  For  the  crane  and  grab  eight  firms  sent  in  tenders. 

Southend  Council  have  accepted  the  following  tenders  : — 

Measures  Bros.,  rolled  steel  joists  for  condenser  tank,  £7.  12s.  6d. 
])cr  ton  ;  H.  Gielgud  (Soc.  anon,  des  Acieries  d'Angleur),  22  tons  rails, 
£6.  2s.  6d.  per  ton  :  Herbert  Morris  &  Bastert,  crane  and  gantry, 
£28.  9s.  9d. ;  (ilenfield  &  Kennedy,  valve  for  condenser,  £28. 

'Walthamstow  Council  have  placed  an  order  with  Babcock  & 
Wilcoi  for  supply  of  coal  elevator  and  distributing  chutes.  The 
tender  of  A.  Blackinore  &  Co.  for  12  months'  supply  of  anthracite 
washed  peas  at  ".ils.  per  ton  has  also  been  accepted. 

Gillingham  (Kent)  Education  committee  have  accepted  the  tender 
of  the  Medway  Motor  Engineering  Co.  (at  £322)  for  wiring  the  four 
schools  in  the  Borough.  30  tenders  were  received,  the  highest  being 
£878. 

Wakefield  Corporation  have  placed  (per  T.  &  .J.  Horsfield)  an  order 
with  Ed.  Bennis  i-  Co.  for  two  stokers  and  self-cleaning  compressed 
air  furnaces  for  a  9  ft.  6  in.  dia.  Lancashire  boiler  for  the  elec- 
tricity generating  station. 

Lowestoft  Corporation  have  accepted  the  tender  of  Mann' 
Egerton  &Co.  for  wiring  the  central  boys',  the  central  girls'  and  St. 
Andrew's  schools. 

Pembroke  Urban  Council  have  placed  an  order  with  Ed.  Bennis 
&  Co.  for  two  compressed  air  furnaces  for  Lancashire  boilers  for 
their  electricity  works. 

St.  Helen's  (I.W.)Council  have  accepted  the  tender  of  the  Isle  of 
"Wight  Electric  Light  &  Power  Co.  lor  public  lighting  for  five  years 
at  503.  per  lamp  per  annum. 

The  Bastian  Meter  Co.  have  again  secured  the  contract  for  the 
supply  of  2S  and  5  ampere  meters  to  Manchester  Corporation. 

Watford  Council  have  accepted  the  tender  of  Ferranti  Limited 
for  two  six-way  fuse  boards  with  50  fuses  at  £165.  lOs. 

Hawtenstall  Education  committee  have  accepted  the  tender  of 
Cbas.  Homily  for  wiring  Alder  Grange  Schools. 

Croydon  Education  committee  have  accepted  the  tender  of  W.  D. 
■Wilson  for  wiring  work  at  Thornton  Heath  Polytechnic. 

High  Wycombe  Council  have  accepted  the  tender  of  the  local 
electric  light  company  for  wiring  the  Spring  Gardens  Schools  at  £80. 

West  Ham  Electric  Lighting  and  Tramways  committee  have 
accepted  the  tender  of  Ferranti  (Ltd.)  for  switchgear  at  £248. 

Derby  Corporation  have  accepted  the  tender  of  Q.  F.  Tomlinson 
for  the  lay  out  for  the  new  carsheds  at  £568  173. 


The  Postmaster-General's  Department,  Sydney,  N.S.W.,  have 
accepted  the  tenders  of  British  Insulated  &  llelsby  Cables  for  h  d. 
copper  wire  and  copper  binding  tape,  Siemens  Bro^.  Dynamo 
Works  for  insulators  and  Langley  Bros,  for  tallow  wood  crossarins. 

The  Postmaster-Gonoral's  Department,  Melbourne,  Victorii,  have 
accepted  the  tenders  of  Siemens  Bros.  &  Co.  for  supply  and  laying  of 
two  submarine  cables  between  Victoria  and  Tasmania  at  £17,1)55, 
and  for  30  nautical  miles  of  spare  main  cable  £2, GUI,  5  n.m.  of  in- 
termediate cable  £(574  and  5  n.m.  of  shore-end  cable  £1,127. 

The  Postmaster-General's  Department,  Melbourne,  have  also 
accepted  the  tenders  of  U.  1!.  Ilungerford  for  1 1  sections  of  common 
battery  switchboard,  iic,  at  £1'.),305.  Orders  (without  competitive 
tenders)  have  also  been  placed  with  Itichd.  .Johnson,  Clapham  & 
Morris  for  20  tons  g.i.  wire  and  Geo.  Sweet  for  insulators,  jarrah 
sleeves  and  stoneware  conduit. 

The  Postmaster-General's  Department,  Brisbane,  Queensland, 
have  accepted  the  tenders  of  the  Brisbane  Electrical  Co.  for  Daniell 
glass  cells,  Calland  glasses,  glass  cells,  corks  and  tubes,  for  Meidinger 
batteries  and  carporous  glasses  ;  and  C.  A.  Stone  for  Daniell  porous 
cups.  An  order  has  also  been  placed  (without  competition)  with 
H.  Henderson  for  cioss-armg. 

Coal  and  Ash-Handling  Plant —Messrs.  Ed.  Bennis  &  Co., 
Little  Hulton,  Bolton,  have  received  an  order  for  an  interesting  in- 
stallation at  the  Corporation  electricity  works,  Burnley.  The  con- 
tract is  for  a  complete  coal  and  ash-handling  plant  consisting  of 
overhead  bunkers  of  reinforced  brickwork  of  the  capacitj'  of  280  tons. 

The  coal  is  received  into  a  brick  hopper  below  the  ground  and  fed 
by  an  automatic  arrangement  into  the  gravity-bucket  conveyor,  by 
w-hich  it  is  elevated  abo\e  the  bunkers,  and  delivered  into  them  at  an}- 
point  desired.  The  return  line  of  conveyor  passes  below  the  firing 
Hoor  and  receives  the  ashes  which  are  fed  into  the  buckets  by  the 
travelling  automittic  feeder.  This  can  be  placed  central  to  any  boiler. 
The  ashes  are  fed  automatically  to  each  bucket,  according  to  its 
capacity,  thence  elevated  into  an  overhead  ash  hopper  and  ultimately 
taken  away  by  carts.  The  battery  of  ten  boilers  is  fitted  with  stokers 
and  fed  from  the  overhead  bunker  by  means  of  shoots,  any  one  of 
M-hich  can  be  shut  off  by  the  fireman.  The  whole  plant  is  motor- 
driven  anil  complete  with  all  gantries,  Hoor  plates,  ladders,  pits  and 
guards. 

BUSINESS  NOTICES. 

The  directors  of  Marconi's  Wireless  Telegraph  Co.  (Ltd  ),  having 
decided  to  close  their  Dalston  works  and  carry  on  the  manufacturing 
business  at  Chelmsford,  notify  that  as  from  Aug.  1  all  communica- 
tions intended  for  the  works  department  of  the  company  should  be 
addressed  to  Hall-street  Works,  Chelmsford,  Essex. 

Messrs.  Crompton  &  Co.  notify  that  Arc  Works,  Chelmsford,  will 
be  closed  from  noon  Aug.  1  to  Monday,  Aug.  10.  No  goods  should 
be  despatched  to  arrive  during  that  period.  The  head  olKce  at 
Sahsbury  House,  London  Wall,  E.G.,  will  remain  open  for  business 
as  usual. 

Mr.  Harry  W.  Turner  who,  as  consulting  engineer,  has,  for  the 
last  two  years,  been  occupied  in  advising  firms  in  matters  relating 
to  insulation  and  winding,  will  from  Aug.  1  be  associated  exclusively 
with  the  Sterling  Varnish  Co.  at  Brougham-street,  Blackfriars  road, 
Manchester. 


Sale  by  Anction.—Poslpoaetnent  of  Sole. — Messrs.  Fuller, 
Horsey,  Sons  &  Cassell  announce  that  the  auction  sale  of  the  surplus 
plant  and  machinery  at  the  works  of  Marconi's  Wireless  Telegraph 
Co.  (Ltd.),  Tyssen-street,  Dalston  Junction,  London,  X.E.,  is  j)ost- 
poned  until  Wednesday  next  (Aug.  5)  at  11  a.m.  Catalogues  of 
the  auctioneers,  11,  Billiter-square,  London,  E.C.  See  also  an 
advertisement. 

Plant  for  Sale.— Two  350  h.p.  compound  Willans  engines  and 
alternators,  a  Westgarth  air  pump,  and  a  single  ram  Cameron  pump 
are  advertised  for  sale. 

Provisional  Order  for  Sale  —The  Town  Council  of  a  borough 
within  60  miles  of  London  and  with  a  population  of  about  6,000  are 
prepared  to  dispose  of  their  provisional  electric  hghtiiig  order. 
Further  particulars  from  Messrs.  Andrew  Wood,  Purves  \-  Sutton, 
solicitors,  8  and  9,  Gt.  James-street,  London,  W.C.  See  an  adver- 
tisement. 

Patents  Development.— The  owners  of  patent  No.  10,219  of  1900, 
relating  to  "  Improvements  in  Electric  Energy  Meters,  "  desire  to 
arrange  for  granting  licences  thereunder.  Particulars  from  .Messrs. 
Lloyd  Wise  &  Co.,  40,  Lincoln's  Inn  Fields,  London,  W.C. 

The  owners  of  patents  Nos.  26,174  03,  7,012/04  and  14,520(04, 
relating  to  "  Couplings  for  Electric  Cables,"  desire  to  negotiate  with 
manufacturers  for  the  sale  of  the  patents  or  the  granting  of  licences 
under  them.  Applications  to  Messrs.  Lloyd,  Wise  &  Co.,  46,  Lincoln's 
Inn-lields,  Loudon,  W,C. 

The  proprietor  of  British  patent  No.  12,688/1902,  for  "  Im-- 
provenients  in  or  relating  to  Polyphase  Current  Transformers," 
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desires  to  enter  into  arrangements  by  way  of  licence  or  otherwise 
for  developing  and  working  same  in  this  country.  Applications  to 
Messrs.  W.  P.  Thompson  &  Co.,  Chartered  Patent  Agents,  ;J22, 
HishHolborn.  London,  W.C. 

The  proprietors  of  patents  Nos.  2,746/1899  and  8,974/1900,  for 
"  Improvements  in  Drawgear  and  Coupling  Devices  for  Kailway 
and  Like  Vehicles."  2,40.S  1903,  for  •'  Improvements  in  Storage 
Battery  Systems  "  and  25,0.j3/1903,  for  "Improvements  in  Elec- 
tric Lightingand  Power  Systems,"  desire  to  enter  into  arrangements, 
by  way  of  licence  or  otherwise,  for  exploiting  same  and  insuring 
their  full  development  and  practical  working  in  this  country.  Com- 
munications to  Messrs.  Haseltine,  Lake  &  Co.,  Chartered  Patent 
Agents  and  Consulting  Engineers,  7  and  8,  Southampton-buildings, 
Chancery-lane,  London,  W.C. 

CATALOGUES.  &c. 

Electrolytic  Meters.— The  Reason  Mfg.  Co.  have  issued  a  most 
instructive  pamphlet  on  their  electrolytic  meters.  We  can  recom- 
mend this  booklet  to  those  desiring  to  know  "  how  it  works  ''  as  a 
fascinating  study.  All  the  details  of  the  arrangement,  both  prac 
tical  and  theoretical,  are  given,  and  the  tout  ensemble  is  all  that 
can  be  desired.  Descriptions  of  the  "  ordinary,"  "two  rate,''  and 
"  three-wire  "  meters  are  given,  as  well  as  of  the  "  wall  plug  "  and 
"  laboratory  "  types."  These  have  all  been  described  in  The  Elee- 
Irieir.ii  from  time  to  time,  but  their  merits  entitle  them  to  renewed 
acquaintance. 

Conduit  fVi /;).— Messrs.  Albert  Gee  &  Co.,  .52,  .Jackson-street, 
Hulme,  Manchester,  send  us  a  sample  of  continuity  grip  which  they 
have  just  introduced  for  conduit  work.  Particulars  of  the  grip  will 
be  re'.dily  understood  from  the  attached  drawing. which  shows  that 

it  comprises  an  annular  saddle 
containing  two  set  screws  practi- 
cally at  right  angles  to  each  other. 
One  of  these  screws,  the  left-hand 
in  the  figure,  is  t.apped  into  the 
saddle  and  its  point  is  embedded 
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ViKW  OF  Conduit  Continuity 
Grip. 


into  the  socket  on  the  end  of  the 
conduit.  The  other  screw,  shown 
in  the  centre  of  the  figure,  passes 
through  a  plain  hole  in  the  socket 
at  the  end  of  the  conduit,  and  its 
point  impinges  on  the  end  of  the 
conduit  itself.  The  tightening  up 
of  the  two  screws  presses  the  socket 
against  the  conduit  and  practically 
makes  a  sound  mechanical  joint. 
The  makers  claim  that  by  the  use 
of  this  grip  no  special  stock  need 
be  carried  in  the  way  of  couplings  or  fittings  as  the  case  may  be. 
The  cost  of  the  device  is  stated  to  be  considerably  lower  than  any- 
thing which  has  yet  been  introduced.  From  our  inspection  of  the 
sample  we  can  vouch  for  the  simplicity  of  the  arrangement. 

AccHumhdors. — Messrs.  Peto  &  itadford  sciul  us  a  copy  of  their 
l'.lOW-9  list  of  ignition  cells,  traction  batteries  and  special  hand 
lamps  for  automobiles,  mining,  &'c.  Details  will  also  be  found  of  a 
line  of  pocket  instruments  and  a  quantity  of  accessories  for  countr\ 
house  lighting  and  accumulator  charging. 

Imhical  Driiiujht. — The  subject  of  induced  draught  tor  steam 
boilers  is  one  of  increasing  importance  in  these  days  of  central 
station  economics.  Considerable  interest,  therefore,  attaches  to  a 
publication  which  has  been  issued  by  Messrs.  Mathews  &  ^'ates. 
The  argument  for  the  induced  draught  fan  is  represented  in  the  best 
possible  way,  and  it  is  further  substantiated  by  testimonials  from 
various  electrical  departments  and  other  users  of  fans.  The  data 
and  drawings  included  in  the  pamphlet  are  such  as  will  be  read 
with  interest  by  engineers. 

Power  BiillerieH. — The  D.P.  Battery  Co.  have  prepared  an  in- 
teresting pamphlet  in  which  particulars  are  given  of  the  use  of  one 
of  their  batteries  in  conjunction  with  an  installation  of  electric 
cranes  at  Southampton  Docks'. 

(tre-Snhrnl. — A  reminder  roaches  us  from  lieanland,  Perkln&Co. 
that  their"  (iro  Solvent  "  is  the  best  substitute  lor  soap  for  engineers 
and  mechanics  and  others  who  are  likely  to  soil  tlicir  hands  with 
oily  machinery. 

h'inril — This  is  the  name  given  to  a  new  sheet  packing  wliicli  is 
being  introduced  by  Wa'.ts,  Fincham  A  Co.,  Hilliter-buildinga, 
London,  J0.(/'.  It  is  stated  to  bo  suitable  for  superheated  stoam, 
oil,iVc.,and  for  all  purposes  whore  packing  of  soino  kind  is  generally 
used.  From  tlio  same  source  we  have  to  acknowledge  a  pamphlet 
dealing  with  iron  and  steel  f  lores  and  leather  goods,  such  as  machine 
belting,  he. 

BANKRUPTCIES,  LIQUIDATIONS.  &c. 

Tho  truBloo  (Mr.  .1.  I'..  Ottloy,  0,  I'.ond-lerracc,  Wako(ield)  in  the 
bankruptcy  of  lly.  Wainwright,  eloclrical  engineer,  Coorgo-yard, 
linrnHloy,  has  boon  released. 


Meetings  of  creditors  and  contributories  of  Illuminated  Signs 
(Ltd.),  P20.\,  Manor. street,  Claphain,  London,  S.W  ,  will  be  held  on 
Aug  7  at  lo2,  Vovk-road,  London,  S.E. 

Claims  against  Heed's  Electrical  Co.  (Ltd.)  by  Sept.  7  to  Mr.  D.  S. 
Fripp,  90,  Cannon-street,  London,  E.C. 

A  meeting  of  creditors  of  Dolter  Electric  Traction  (Ltd  )  will  be 
held  on  Aug.  .')  at  90,  Cannon-street,  London,  E.C,  to  determine 
whether  application  shall  be  made  to  the  Courts  for  the  appoint- 
ment of  any  person  as  liquidator  in  the  place  of  or  jointly  with  the 
li(luidator  appointed  by  the  company  or  for  the  appointment  of  a 
committee  of  inspection." 

A  meeting  to  receive  an  account  of  the  winding-up  of  Bergtheil 
&  Young  (Ltd  )  will  be  held  at  12,  Camomile-street,  London,  E.C, 
on  Sept.  4. 

A  meeting  to  receive  an  account  of  the  winding-up  of  the  United 
States  Power  Synd.  (Ltd.)  will  be  held  at  the  Royal  Station  Hotel, 
Hull,  on  Aug.  2s. 


PATENT  RECORD. 


APPLICATIONS  FOR  PATENTS. 

Note.  —  The  iindemientioned  Applications {en-fpt  those  nmrkcdYi  are  not 
o]ien  to  public  inspection  until  after  acceptance  of  Complete  Specificationn 
ThofiC  marked  t  are  open  /or  inspection  12  months  after  the  date  attached 
to  (hem,  if  they  hare  not  been  puhlished  prerionsli/  in  the  ordiiuiry  cour.<i. 
A'lime.s  within  parentheses  are  those  of  communicators  of  inveHtions.  When 
Complete  SjKci/ication  acc07npa7iies  application,  an  asterisk  is  affixed. 

March  17,  1908. 
5,946  Blatiiv.  Securing  windings  in  thegroove.s  of  electric  machines.* 
6,950  Bakton    &  Soss,  Barton   &  Harper.      Coupling    electrical 

conduits. 
5,972  Wiicii.     Electrical  lantern. 
5,974  B.T.-H.  Co.       (G.E.   Co.,    U.S.)      Dyuaino-electric  inuchincs. 

March  18,  1908. 
5.996  PiNsos  &  BiP.iiv.     Brackets  for  electric  light  globes. 
6,008  HonsTJiANN  &  HoKST.MANX  (!ear  Co.     Electricity  meters. 
6,029  Company    Bishiakckiutte.     Refining  of  steel  in  electric  fur 

naces.     (Date  iiiiplicd  for,  16/9  07.)*t 
6,054  Vernum.     Accumulator  plate  conncclions  or  bridge.*. 
6,059  Baron.     Suspension  devices  for  electric  lamps. 
6,065  Ferranti.     Metlioils  of  working  in  power  installations  and 
apparatus  therefor. 

March  19,  1908. 
6,079  .Jordan.     Fuses  for  blasting  and  like  piuposes. 
6,082  Brow  N.     Electric  trolleys. 

6,101  Chambers.     Teaching  instrument  for  wireless  and  other  tele- 
graph oper.ators.* 
6.1C5  Sie:mens   Bro.s.  &  Co.     (Siemens  it  Halske  A.-G.,  Germany.) 

Ozonising  air.* 
6,119  Erpei.iiini..     Dynamo-elcetric  generators. 
6,149  SvKEs.     Switches.* 
6,167  Boscii.     Apparatus  for  the  electric  iguitinu  of  large  internal 

oombustion  engines.     (Date  applied  for,  16/9/07. l^t 
6,162  SiMiJ.TK  k'Ei.eithicitk.  Nii.-Mei.ior.     Contact  breaker  meclia- 

nisiu  for  explo.sinn  motor.s.  (l)ato  applied  for,  9/11/07.  )*t 
6.170  Mawi)s'j.;v.  Bru.sh  holders  for  dynamo  electric  in:iolnnes.* 
6,173  Guiisw  iTU.     Telephone  ."ystems  for  tiro  hose." 

March  20,  1908. 
6,187  II(ii»:siiN.     Switches. 

6,229  Diciiv.     Arc  lumps  for  theatrical  and  olher  staijus.* 
6,2?5  BorvERiE    &    Hope  .Iones.     Electrically   striking   clook-bells, 

gongs,  &c. 
6,2<15  AVestinoiioisk   Mitai.   Filament  Lamp  Vk.     Metal   filament 
lamp.s.       (Date  applied  for,  27/3/07. )'i 
March  21,  1908. 
0,283  Eaciii's.     Variable  gear.s,  electrical  and  other  machinery. 
6,292  .Tones.     Resistances. 

6,295  Cram.mk.  Vcliicle  electric  lamps  with  switch-plug  oombliialion. 
6, .'^18  Hevn.     Appliance  for  li.shing/ip  lablis  uiuler  water.' 
6,323  Steinekt  &  .Stfin.      Eloctro-magnotic  trcntment.     J)ato  ap- 

plic<l  for,  2l/3/07.)*t 
6,331   HiidWNE.     Metallic  i<onduit,i  for  electrii"  wiring. 
6,336  MiiNiiiu:  it   Kimiswav  .Svnd.     Radio-active  siibstjincos. 
(i,3J7  MiiNRiiE  it    KiMiswAV  SvMi.     Instruments  for  utilising  I ndio- 

:icli\  ity. 
6,338  MiisEi.EV.     Accumulators. 
6,318  ViNi'ENT  it  DvsoN  A  C".     Electrical  dcvico  b  r  rclous'ng  an  1 

nttacbing  lover,  boltfl,  iVc. 
6,370  Haurishn.     Starting  swilches. 

March  25,  1908. 
6,384  DaI.kv  A'  RiiliERTs.     KimbaoU  auliimali<-  electric  braUo. 
6,407  DnisKinr.     Absorbing  vilimlion  in  pleclm^  lamps. 
6.409  Pai'i.i.     r.lccliin  iiicaiidoscont  lamps.     (/\|vplioatioM  for  patent 

of  adiljtioM  lo  No,  27.,'i41/07.)* 
6,412  Low  KNOAiii..     Sliding  or  other  coiitju'ls." 
6,421  Ckompton  a  Co.  &  Ckomiton.    Arc  lamps. 
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6,432  KiNSKi.i.A  &  HoDCKTTS.     Elcctiicnl  iilnrm^  fortramcnrs  and  the 

like.     (Itiito  iipplicfl  for,  21  5,07.)'t 
6,453  .Iikmtka.     IVoilnotioM  of  ozone,     (l)ato  anplieil  for,  25  3/07.)'  + 
6,458  Wooiis  &  (;i:.Mi.\M.     Tlicimostatic  circuit  elo.^ers. 
6,477  Hk.wkk  &  Oi.AREMoNT.     A|)|iaratu.s  for  use  with  cables. 

March  24,  1908. 
6,493  LiKiM.K.     Coiiceiitric  pinion  geared  electric  capstan. 
6,501  CiiAKi.Ks.     Switch  bo.xes 
6,520  Kaknlky.     Telephone  shield. 

6.547  \Vkintkai'i>.  Appliance  connected  w  ith  telephone  mouthpieces. 

6.548  SiMi'S'iN.     (ieneration  of  eltitric  energy. 

6,562  B.T.  II  C'li.   (Riipley,  U.S.)  Electric  clock  winding  mechanisms. 
6,568  Stattek.     Circuit-breakers.     (Application  for  patent  of  addi- 
tion to  No.  14,577  06.)' 

March  25,  1908. 
6,605  MiU'.uisoN.   Holding  electric  globes  or  shades  in  their  galleries. 
6,638  JIoNTiaiMKRV.     Current  converters. 
6.644  EicLEs&  Makowkr.     Generating  electricvl  o-icillations. 

March  26,  1908. 

6,750  Stonk  &  yi'ii.i.iAM.  Combination  of  materials  for  conveying 
lulnicants  to  the  journals  of  motors  and  the  like. 

6,'i51  Iloi.M.\N.     Arc  lamps. 

6,753  Hkkrv  .%  Hakkisdn.  Preventing  access  of  moisture  to  conduc- 
tors and  tiltings. 

6,757  Von  I'iMvrKiisiiuKK.v.     Cables.* 

6,764  SiMiETK  Cii.  Lkcrand  kt  Cir.  Electrically  con  trolled  locks 
particuiarlv  applicable  to  carriages  and  like  vehicles,  (l).ate 
applied  for,  29/5/07.)'t 

6,767  SoiiETE  i>Es  T£i.ei;rafhes  Mi'LTirr.EX  (.Systrme  E.  Mebcaoier). 
Monotelejihone  relay  transformer.  (Date  applied  for, 
27/3/07.  )*t_ 

6,771  Newton  &  \Vri(;iit.  Electric  contact  breakers  for  induction 
coils. 

March  27,  1908. 

6,795  Porr.HER  &  Atkinson".  Automatically  transferring  currents 
of  accumulator,  magneto  or  similar  ignition  systems  from  one 
to  the  other  for  motor  car  and  the  like  engines. 

March  28,  19C8. 
6,895  Siemens  &  Hauske  A.-G.    Electrical  indicators.    (Date  applied 

for,  28,'3/07.)»t 
6,9C4  Lecucbe.     I'olar  dynamo-electric  generator  and  motor. 
6,928  .-'oriETE  iiEs  Tei.ecraphs  Mi"i.tiplex  Systejie  E.  Mekcadikr. 
Jlono-telephonc  relay  transformers.     (Application  for  Patent 
of  Addition  to  No.  6J67,08.)* 
6,931  F;-;ank.     Apparatus  for  heating  by  electricity. 
6,945  BiROER  L.iPNfiSTnriM.     Turbines.  "  (Date  applied  for,  2/4/07.)' t 
6,953  A.MAi.oAMATED  Radio-Tei.ecraph  Co.     (Van  Der  Woude,  Ger- 

m  \ny. )     Radio-telegraphy*. 
6,955  L.]ini:"strVm.  Electrical  machines.  (Date  applied  for,  12'4/07.)''t 
6,959,  6.S60,  6,£61.  6,962  &  6.965  B.T.-H.  Co.   ((i.E.  Co.,  U.S.)  Alter- 
nating-current motors  of  the  commutator  typo.* 


29,086  Lod<:e 


SPECIFICATIONS  PUBLISHED. 

1906    SrEC-IFICATKlNS. 

Exciting  EuhmkorfE  and  other  coils. 


18,243 
18,849 

19,274 
19,875 
20,128 
20.372 
20,670 

20,788 

20,932 


21,173 

21,407 
21,670 

22,832 

23,037 
23,098 

23,225 
23.603 

23,681 
23,877 
25,894 

24,587 
24,697 
24,770 

25,448 


1907  Specifications. 
SziBERT.     Arc  lamps. 
DrssEK  &  Di'ssEK.     Laying  underground  conduits  and  laying 

conductors  therein. 
Eisenstein.     Receivers  for  wireless  telegraphy. 
NoBBs  &  NoBEs.     Electric  hot-water  radiator". 
Eisenstein.     Connections  for  multiple  wireless  telegraphy. 
ScHuLZ.     Manufacturing  metal  filaments  from  coUoid.d  met,als. 
Drapi.t.     Mercurv   iiiterruptors   for  electric  current.s.     (Date 

applie<l  for,  21/9/06.) 
Haudan.     (Thomp.'ion  &   Martin.)     Batteries  for  medical  pur- 
poses. 
Friedhkim.     Moulds  ussd  in  the  electrolytic  manufacture  of 

honeycomb   radiators   and   appar.atus   connected    therewith. 

(Date  applied  for,  27/11  06.) 
SiEMFNs   Bros.    Dynamo  Works.     (Siemens   Schuckertwerke 

ties.)     Automatic  switches. 
Garkatt.     Brush  holder  for  dynamo-electric  machines. 
ALI.OE.MEINE  Ei.eitrk'itats  Ges.     Control  of  electric  motors. 

(Date  applied  for,  1/10,06.) 
Lamme.     Armatures  for  electric  motors.      (Date  applied  for, 

3  11/06.) 
CoNRAii.  .Mternatingcurrent  motors.  (Date applied  for,  3/11/06.) 
S'UnTT  t  Carl-Zeiss-Stutim;.     Manufacture  of  incandescent 

lamps.     (Date  applied  for,  6  11/06.) 
TiMAR  &  Von  Dreiier.    Arc  lamps.    (Date  applied  for,  6  9  07.) 
Boii.t.     (Normal-Zeit  Ges.)      Electromagnetic  winding   gear 

for  clocks  or  the  like 
.Steinthai.  &  .Jessoi'.     Electric  contact  or  connecting  plug.s. 
B  VRTii  &  LiiKKEN.     Electromagnetic  sound  producers. 
Mosi  hki    &    De    Modzei.ewski.      Electric   condenser.     (Date 

applieil  foi-,  30  10,06.) 
Kki.lek.     Flexible  electriojtl  connection  devices. 
ViEL.     Electric  furnace  for  effecting  fusion  or  for  refining. 
Woi.iiAriTEK.    Insulated  railw.iy  rail  joints.  (Date  applied  for, 

8/11/06.) 
Takdiei'.     Microphones  and  telephonic  receivers. 


BOOKS  RECEIVED. 

(Coplo.1  of  the  undcrmpntioiR-tl  wiuk-  imii  !■,?  Iki  I  irom  7V  Elfctricum  o\Vw.  pi.Jit  free, 
on  nceipt  of  puhli-dir-l  price*,  n Ming  3.1.  for  boaks  piibiiHheti  ninler  2.<.  Adil  10  per 
cent,  for  nhrn:iilni'  lor  I'oreik'ii  Itooki*). 

"A  Handbook  of  Electricd  Te'ting."  By  IT.  U.  Kempc.  7lh 
edition.     (London:  IC.  and  F.  N.  Spon.)     IBs.  net. 

"  Teclinical  Dictionary  in  S;.\  Languages."  By  Kurt  Deinhird, 
and  Alfred  Schlomann.  Vol.  IIL  Steam  Boilers,  Steam  ICngines 
Steam  Turbines.  Edited  by  Wilhelm  Wagner.  (London:  A.  Con- 
stable &  Co.)     Itis.  net. 

"Electrical  Engineering.'  By  \V.  Slingo  and  A.  B-ooker. 
(London  :  Longmans,  Green  &  Co.)     l'2s.  61. 

"  Laboratory  and  Factory  Tests  in  Electrical  Engineering."  By 
George  F.  Sever  and  Fitzhugh  Townsend.  2nd  edition.  (London: 
A.  Constable  &  Co.)      10s.  6d.  net. 

"  Science  Abstracts.'  July,  1908.  Vol.  XI.  I'art  7.  Section  A, 
Physics.  Section  B,  Electrical  Engineering.  (London:  E.  &  F.  N. 
Spon  )    Is.  6d.  each. 

"English  Prices  with  Russian  Eqiiivalents."  \'>y  A  Adiaseewich. 
(London  :  E.  and  F.  N.  Spon.)     Is.  not. 

"  Fortschritte  der  Elektrotechnik."  By  Karl  Strecker.  1907. 
Part  III.     (Berlin:  Julius  Springer.)     j\I.  10. 

"Einliihrung  in  die  Maxwellsche  Tlieorie  der  Elektrizitat  nnd 
des  Magnetismus."  By  Dr.  Clemens  Schaefer.  (Leipzig  :  B.  G. 
Teubner.)     M.;!.40. 

"  Einfiihrung  in  die  Theorie  des  Magnetismus."  By  Pi.  Gans, 
(Leipzig  :  B.  G.  Teubner.)    M  2  40. 

"  Elektromagnetische  Ausgleichsvcrgiinge  in  Freileitungen  und 
Kabeln."  By  Karl  Willy  Wagner.  (Leipzig:  B.  G.  Teubner.) 
M.  2.40. 


COMPANIES'  MEETINGS  AND  REPORTS. 

City  &  South  London  Railway  Co. 

The  forty-eighth  ordinary  ^'enerul  meeting  was  held  on  Tuesday, 
the  Rt.  Hoii.  C.  B.  Stiart- Wortlkv,  K.C,  JI.P.,  presiding. 

The  SECRETARY  (Mr.  AV.  F.  Knight)  read  the  notice  calling 
the  meeting. 

The  CHAIRMAN  said  ;  Gentlemen,  I  rise  to  m.ake  the  usual  motion 
for  the  adoption  of  the  report  and  accounts,  .and  I  do  so  on  this  occasion 
in  the  circumstances  that  the  extension  to  King's  Cross  and  Euston 
has  lieen  in  operation  during  tlie  wliole  of  the  six  months  as  compared 
with  only  seven  weeks  in  the  corresponding  period  of  last  year.  The 
first  result  to  be  noted  is  that  we  have  an  increased  gross  revenue 
from  all  sources  of  £6,044.  That  increa,-e  of  revenue  has  been  earneil 
at  the  cost  of  what  I  hope  you  will  think  is  but  a  moderate  increase  of 
working  expenses,  which  have  gone  up  in  the  half-year  by  £4,372. 
The  new  line  means  more  stations  and  more  road  to  keep  in  order, 
more  train-miles  to  run,  more  power  to  generate,  more  wear  and  tear 
to  carriages  and  engines,  more  men  in  your  employ  and  more  rates 
and  taxes  to  pay.  Yet  uur  working  expenses  still  stand  at  the  modest 
proportion  of  only  46'28  percent,  of  our  gross  receipts.  The  resulting 
increase  on  the  sum  that  you  are  able  to  pass  to  net  revenue  account  is 
£1,672.  Unfortunately,  this  is  all  that  wo  have  to  set  against  the  heavy 
increased  charges  entailed  by  the  ca|>ital  cost  of  our  new  works.  These 
increased  charges  on  capital  cost  we  have  had  for  the  first  time  to  bear 
practically  the  whole  of  on  our  own  shoulders  and  for  the  whole  half- 
year,  and  the  result  is  that  we  have  £6,108  less  availalile  for 
"dividends  than  we  had  this  time  last  year.  This  is,  however, 
not  tlie  whole  of  the  difference  that  the  ordinai>-  stoekhcdder  has 
to  feel,  for  there  is  ,£1,282  more  to  be  found  for  preference  divi- 
dends than  there  was  last  year.  The  £7,400,  which  will  be  made 
avadable,  if  you  sanction  our  paying  1  per  cent,  less  on  ordinary  .otock 
than  last  ye.aV,  just  covers  the  .£6,108  and  the  £1,282,  and  enables  us 
to  carry  forward  just  about  the  same  amount  asw^e  did  in  the  account 
for  last  .lune.  With  respect  to  receipts  and  ex|)eiiditure  I  may  say 
that  the  June  half-year  of  1908  is  fractionally  worse  than  the  Dccendier 
half  of  1907  in  rcspecl  of  receipts  per  train-mile  (2s  5'03d.  against 
2s.  7-84d.)  Bui  the  June  half-year  of  1908  is  fr.actionally  bettor  than 
tliat  of  1907  in  respect  of  receipts  per  train  (17s.  904d.  against 
17s.  l-73d.),  expea.ses  per  train-mile  (Is.  216.1.  against  Is.  294(1.), 
locomotive  charges  per  train-mile  (4-68(1.  against  4  70d.),  and  trathc  ex- 
penses per  train-mile  (6'29d.  against  6'80(l.).  And  llio.se  improvements 
have  beeri  shown  in  s[)ite  of  the  fact  that  we  have  had  to  pay  higher 
prices  for  coal  and  other  stores  in  1908  than  in  1907.  1  may 
say  that  coal  cost  us  an  average  of  14s.  5J(I.  per  ton  in  1908, 
against  13s.  lO'd.  in  1907.  I  submit  that  these  figures  taken  as 
a°whole  show  that  we  have  resisted  with  very  fair  success  the  con- 
stant tendency  of  expenses  to  rise.  .Secondly,  as  to  receipts  attribut- 
able to  the  new  extension.  We  find  that  the  bookings  to  and  from 
Euston  and  King's  Cross  and  our  two  new  stations  and  from  stations 
im  the  Ham|istea(l  Tube  produced  in  the  first  19  weeks  of  this  half- 
year  the  gross  sum  of  £13,386,  as  against  nil  in  the  corresponding 
weeks  of  the  1907  half-year,  during  which  those  two  stations  were  not 
as  yet  open.  These  bookings  from  the  llami)slead  Tube  represent 
entirely  new  passengers  Inought  to  us  by  our  extensions.  Calcula- 
tions have  been  furnished  to  me  which  suggest  (not,  of  course,  finally 
or  conclusively)  that  the  old  line  shows  a  decrease  on  the  half-year  of 
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£8,353.  This  certainly  looks  as  if  the  new  line  had  come  in  strongly 
to  the  aid  of  the  olfl,  and  had.  therefore,  ser»-ed  well  to  mitigate  the 
effects  of  traniH-ay  competition  and  other  influences  of  an  adverse  kind. 
If  we  are  right,  then,  in  our  estimate  tliat  the  new  line  has  not  unduly 
increased  working  expenses,  and  has  brought  in  more  than  its 
share  of  new  re\enue,  we  have  to  look  elsewhere  for  tlie  causes 
of  our  not  having  received  a  better  gross  revenue.  The  re- 
l_)ort  mentions  some  of  them — better  weather  in  1908  than  in 
1907,  a  less  attractive  exhibition  at  the  Agricultural  Hall,  in- 
creased tramway  competition  to  the  Angel  and,  possibly,  also 
elsewhere.  To  these  may  be  added  the  (act  of  diminished  exchange 
bookings  between  ourselves  and  the  Great  Northern  &  Citv  Railway 
I  feel  bound  to  mention  the  fire  which  occurred  on  July  16  at 
Moorgate-.street  Station,  which  was,  happily,  prevented  in  good 
time  from  ever  becoming  dangerous,  caused  uo  panic  and  no  in- 
jury to  an,\-  passenger  and  did  very  little  harm  to  railway  pro- 
perty. I  am  not  able  to  suggest  the  cause,  because  that  is  now  the 
subject  of  the  official  inquiry  which  is  beinw  held  under  the  authority 
of  the  Board  of  Trade.  1  may  say  we  have  done  everything  we 
could  to  assist  the  officials  of  the  Board  of  Trade  to  hold  the  inquiry. 
But  I  can  sav  that  your  officers  are  already-  busily  at  work  consider- 
ing and  effecting  over  the  whole  system,  in  the  light  of  the  indica- 
tions that  this  case  affords,  the  removal  of  every  discoverable  thing 
that  would  possibly  lead  to  such  a  thing  happening  again,  and  every 
possible  addition  to  the  existing  provisions  and  regulations  for  secur- 
ing at  all  times  and  in  all  places  the  safety  of  passengers.  You  have 
doubtless  seen  for  yourselves  the  low  traffic  receipts  we  have  had  since 
the  fire.  My  only  reason  for  mentioning  this  is  to  bring  to  your  minds 
and  to  those  of  tlie  public  the  fact  that  we  have  no  pecuniary  interest 
in  .adopting  any  other  policy  than  that  which  1  have  described.  I 
hope  you  will  agree  with  me  that  the  conduct  of  our  staff  on  this  occa- 
sion was  such  as  to  reassure  the  public  and  deserves  their  confiienc3. 
I  now  move  the  adoption  of  the  report  and  accounts. 

Mr.  CHARLES  SEYMOUR  GRENFELL  seconded  the  motion, 
which,  after  some  discussion,  was  carried. 

A  resolution  approving  the  dividends  was  then  carried  unani- 
mously and  a  cordial  vote  of  thanks  to  the  chairman,  directors  and 
officials  of  the  Company  terminated  the  proceedings. 


Direct  United  States  Cable  Co.  (Ltd.) 

Tlie  sixty-Sf'COiid  ordinary  general  meeting  was  held  on  Tuesday, 
uniler  the  presidenrv  of  E.  M.  rNDERDOWV.  Esq..  K.C. 

The  (iF.N'ER.\L  Sl.AXAGER  and  .SECRET.ARV  (.Mr.  T.  Finnis)  road 
the  notice  ca  1  ng  the  nieeting. 

The  CHAIR.M.AN  said  :  The  revenue  for  tli(>  six  months  to  .Tune  30  last . 
after  deducting  oiitpayments.  was £."51. 3(17.  while  the  workingand  other 
expenses,  including  income  tax.  hut  exclusive  of  tli :>eost  of  th:'  nninten- 
anee  of  r-a  hies  abs  >rbe;l  £24. !)32. leaving  a  halancL-  of  £2(1.43.5  as  net  profit 
■J  hi.s.  with  £(1.397  h; ought  forward  from  the  previous  half-year  and  £2.2!)!1 
in  adjustment  of  income  tax.  makes  a  total  of  £35.131.  which  his  been 
appropriated  as  follows  :  Interim  dividend  of  4.s.  por  share  to  March  31. 
£12.142;  proposed  final  dividend  of  4s.  psr  share  .and  bonus  of  Is.  [i.-'r 
share  to  .June  .30,  £15.177  :  transferred  to  reserve  fund  account  £5.()!)0, 
leaving  a  balance,  which  is  jirojiosed  to  be  carried  forward,  of  £2.SI2, 
miking  up  the  before-mentioned  total  of  £35.131.  Th?  revenue  has 
shown  a  falling  off  of  £5,(1SH  during  the  past  half-year  as  compared  with 
the  corresponding  half  of  lil07.  when  the  great  activity  which  had 
characterised  the  .\ltantic  business  for  some  time  appearc  I  to  he  begin- 
ning to  slacken  otT.  That  was  followed  soon  afterwards,  as  you  all  know, 
hy  serious  tinancial  difficulties  in  Ameriei.  the  effects  of  which  have  not 
yet  entirely  disappeared  ;  hut.  on  the  whole.  1  think  we  may  congratulate 
o.irselve..,  that  we  have  not  suffered  more  in  eon.seipience  of  the  disturbance 
in  financial  matters.  Working  expcii.ses  in  London  and  at  the  stations 
show  very  little  variation;  in  fact,  on  the  whole,  they  arc  £lil5  loss  than 
they  were  in  the  corresponding  period  of  1!I07.  Other  expenses  and  pay- 
ments include  only  two  varied  items,  showing  that  there  has  practically 
been  no  increase  whatever  in  the  working  of  the  Company,  hcfause  there 
was  an  amount  of  £243  arising  out  of  the  adjustment  of  income-tax  and 
£l3fi  for  the  expen.ses  of  the  International  Telegraph  Conference,  which 
was  held  at  Lisbon  during  the  past  half-year.  The  next  point  which  is 
of  importance  is  the  ipieslion  of  the  reserve  fund.  This  has  been  credited 
with  £H.295  from  interest  on  the  investments.  £2.189  from  profit  on  the 
sale  of  securities,  and  with  £5.000  transfcne.l  from  revenue;  and.  on 
the  other  hand,  it  has  been  debited  with  £I2.S53  f.ir  the  cost  of  the  main- 
tenance of  cables.  The  balance  of  the  account  now  amounts  to  £505.10(1. 
If  wi-  take  the  result  of  Ihc  interest  and  prolils  upon  the  rcsi-rvi'  fund  for 
the  whole  year,  it  will  he  found  that  the  expense  of  the  iii.iintenani-e  of 
enhles  has  been  completely  <-overed.  One  of  the  most  important  features 
of  our  ('iiin|)any  is  the  reserve  fund.  I  wan  asked  how  we  protected  our. 
Mi'lves  against  lliictiiations  in  buHiness,  the  slatt-  of  the  cables,  &c..  and  I 
replied  thiil  the  very  best  way  to  protect  ourselves  was  by  the  aceiimiila- 
lion  of  a  very  large  reserve  fund.  The  ideal  figure  we  ainieil  at  for  the 
reserve  fund  was  £.5(KMI(I0.  and  it  is  very  little  short  oftliat  at  the  present 
moment,  allowing  for  the  reilueerl  amount  at  which  tin'  iiivistments  now 
starirj  ;  anri  iMnsiderin^  that  HO  larg4-  a  sum  111*.  harl  to  tn-  invested  and 
till'  diniciill  period  we  have  pa.ssed  through,  we  think  we  must  eongralii- 
I  ite  oiirselveH  that  we  have  not  Hiilfered  more  than  we  have  done  in  that 
rcspeil.  In  fact,  you  will  remenibir  that  12  montliH  ago  iiiatlers  were 
looking  very  gloomy,  anil  we  thought  it  prudent  to  set  aside  the  sum  of 
£411.0(10  in  orcler  to  cover  any  ileprecinlion  which  might  arise  in  the  valiin. 
tion  of  our  weiiritieH.  I  am  very  glad  to  say  thai  the  sum  at  which  our 
Hecurities  now  Ktnnr) — their  estimaterl  value — woiiM  l>e  realincil  alnio><t 
coiiiplclely  if  they  were  sold.     The  rcHull  of  the  workinit  during  tin'  whole 


of  the  financial  ye.ar  was  .as  follows  :  We  have  reeeipts  £11 1,035,  expense-, 
and  other  ordinary  outpayments  £50,035,  leaving  £01.900.  We  have  paid 
away  in  dividends  £51.603.  we  have  )ilaced  to  reserve  f  lO.OOO.  and  we 
have  an  increased  balance  in  hand  as  compared  with  .Tune.  1907,  of  £297. 
making  up  the  total  I  have  just  mentioned  of  £(11.000.  The  reserve  fund 
account  has  been  increased  on  balance  during  the  year  liy  £13.228.  as 
follows  :  Transferred  from  revenue  £10.000.  interest  on  investments 
£18.49(X  and  profit  on  sale  of  securities  £2,()S8.  making  altogether 
£31,178.  Deducting  the  cost  of  the  maintenance  of  the  cables.  £17.950. 
we  have  increased  the  balance  of  the  reserve  account,  as  stated,  by  £13.22* 
which  I  need  not  say  is  a  satisfactory  state  of  things.  There  are  one  or 
two  matters  which  it  may  be  necessary  for  me.  perha)>5.  to  touch  iipo:i 
as  being  of  a  certain  amount  of  interest  to  the  Company.  I  daresay  yo.i 
have  seen  in  the  newspapers  that  there  has  been  some  ap)ircliension  as  to 
injury  to  the  cable*  by  trawling  vessels,  which  now  trawl  at  a  very  great 
depth  off  the  coast  of  Ireland,  and  it  was  found  that  in  many  cases  the 
trawlers  had  damaged  the  .Atlantic  cables.  While  that  d^es  not  perh.aps 
apply  so  much  to  our  cables,  nevertheless,  it  was  a  matter  of  very 
great  importance,  and  the  Postmaster-General  appointed  an  Inter- 
departmental Committee  to  examine  into  the  question.  That  Committee 
is  now  considering  the  matter,  and  I  hive  no  doubt  that  measures  will 
be  taken,  as  far  as  practicable,  to  secure  our  cables  from  damage  in  that 
way.  It  is  unnecessary  to  state  that  our  communications  to  America 
would  be  imperilled  if  matters  were  allowed  to  reach  any  dangerous  ])Osi- 
tion.  We  have  attended  that  Committee,  and  our  recommendations 
and  reports  w'ill  receive  attention.  During  the  half-year  the  Inter- 
national Telegraph  Conference  took  place  at  Lisbon  at  which  we  were 
worthily  represented,  but  nothing  of  a  prejudicial  character  to  our 
undertaking  has  resulted.  That  Conference  will  not  be  renewed  for 
another  seven  years.  I  now  move  the  adoption  of  the  report  and 
accounts,  and  the  dividend  therein  .set  out. 

Sir  J.AMES  PEXDER.  Bart.,  seconded  the  motion  which  was 
carried  unanimously. 

Resolutions  were  afterwards  passed  re-eleeting  the  retiring  Directors. 
Mr.  E.  M.  Underdown.  K.C.  and  Mr.  H.  C.  B.  Uaderdown,  and  the 
auditors.  Messrs.  Deloitte,  Plender.  Griffiths  &  Co..  and  Messrs.  J.  &  J. 
.Sawyer  &  Co. 

A  cordial  vote  of  thanks  to  the  Chairman  and  the  Directors  brought 
the  meeting  to  a  close. 

Electric  &  General  Investment  Ca.  (Ltd.) 

The  nineteenth  ordinary  general  meeting  «as  held  on  Tuesday, 
Mr.  .1.  B.  Braitiiw.vite  in  the  chair. 

The  SECRETARY  (pro  teiii.)  (.Mr.  S.  R.  Shaw)  read  the  notice  call- 
ing the  meeting,  and  also  the  .auditor's  report. 

The  CHAIR.MAN,  in  moving  the  .adoption  of  the  report  and 
accounts,  said  :  This  is  a  fin.iiice  company  especially  connected  with 
electrical  investments,  anil  the  past  year  has  been  one  in  which  there  has 
been  little  or  no  Hnauce  going  on  for  electrical  securities,  and  in  which 
electrical  in\cstmeiits  themselves  have  been  out  of  favour.  In  these  cir- 
cumstjinces  the  opportunities  we  have  had  of  carrying  on  prolitable 
business  on  your  behalf  have  been  very  much  curtailed,  and  we  have 
had  to  fall  back  almost  entirely  upo:i  revenue  from  our  various  invest- 
ments and  on  our  remuneration  .as  trustees.  There  is  one  satisfactory 
point,  I  think,  in  the  report,  and  that  is  this— it  shows  us  that,  apart 
from  our  ordinary  financial  profits,  the  revenue  derived  from  our  in- 
vestments and  trustees'  fees  is  sufficient  to  provide  a  dividend  on  our 
prefeience  shares  and  our  expenses  and  then  leave  a  small  margin. 
The  result  of  the  year's  working  is  that,  after  payment  of  the  pre- 
ference dividend,  there  is  a  small  b.alance  of  £568.  7s.  4d. ,  which 
we  propose  to  add  to  the  contingencies  fund,  raising  that  account  t  j 
£67,556.  We  are  proposing  to  make  a  small  distribution  from  the  re- 
serve fund  according  to  the  separate  classes  of  shares  I  am  now 
the  sole  trustee,  and  I  am  proposing  to  distribute  £10  a  share  on 
each  founders'  .share  and  a  small  dividend  of  6d.  a  share  on  the 
ordinary  shares.  I  think,  on  the  whole,  we  may  congratulate 
ourselves  that  our  Company  throughout  the  whole  of  its  career 
has  done  so  well.  We  have  been  established  for  18  years,  and 
during  that  time  we  have  distributed  in  dividend  on  the  ordi- 
nary shares  of  £1  paid  £4.  8s  74d.  from  the  Company  and  7s.  from  the 
reserve  fund,  making  a  total  of  £4.  15s.  7id.  paid  for  each  £1  paid-up 
by  e,ach  shareholder,  or  475  per  cent.  That  works  out  at  about  2b\  per 
cent.  |>er  annum  for  the  whole  period  of  18  years.  During  the  same 
I>eriod  the  founders'  shares  of  £5  each  have  received  the  total  sum  of 
£707— £546.  5s.  per  £5  eharc  from  the  Company  and  C160.  I6s.  per 
£6  share  from  the  founders' share  reserve  fund  -so  thai  those  of  us  who 
were  shareholders  in  the  concern  from  the  beginning  have  no  cause 
to  com|)lain,  1  think,  of  ihe  prolit.ablecharaeter  of  our  invest  inents.  and 
I  see  no  reason  to  doubt  that,  as  soon  as  business  improves  in  the  ilirii' 
lion  in  which  wo  are  especially  interested,  we  shall  not  again  make 
similar  prolits  to  those  of  the  irnsl.  I  now  move  the  adoption  of  the 
report  and  accounts. 

.\Ir.  EMILE  (;.\I<(_'KE  seconded  the  luotioii. 

Mr.  11.  II.  S.  CROFT  ;  You  have  not  s.iiil  why  the  oarcfullv  con 
sidcred  scheme  of  rccoiislruci  ion.  sulunillcl  lo  the  shaieholdcis 
Oil  .lune  26,  1907,  failed  to  meet  with  the  approval  of  Ihe  holders  of 
the  founders'  shares.  I  lliink  it  is  a  subject  of  \cry  great  legivt, 
considering  the  large  amount  they  have  received  from  the  funds  of  tlio 
Company,  that  they  should  not  have  .seen  their  way  to  agree  to  thi.s 
carefullv  considered  scheme  which  cerlniiily  would  have  been,  a-s  I 
understood  it,  \eiv  f.ivoiii.ible  lor  the  sh.iicholdeis  generally. 

TheCliAlKMAk  :  1  iputciiMiprocalc  what  I  he  sliaivholder  hassiid. 
We  \ory  much  regret  that  a  cor'.aiii  section  of  the  touiiderj' share- 
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liolders  alisoliitoly  rcfusoil  to  ajjiec  to  tlic  srhciiie,  mid,  us  you  hiivo 
to  "lel  it  passed  liy  a  threefourtlis  Tiiajoritv,  a  loinpaiatively  small 
immlier  are  in  the  (losition  to  defeat  it.  We  have  still  failed  to  devise 
any  more  e<|uital>le  scheme  to  all  classes.  If  business  improves  we 
shall  make  another  eHbrt  to  induce  them  to  consent. 

The  re-iolution  was  then  carried  unanimously. 

Resolutions  approvin;;-  the  payment  of  the  preference  divickiid.  the 
re-election  of  the  retirini;  director  and  auditor  were  carried,  and  the 
meetin";  closed  nitli  a  vole  of  thanks  to  the  chairman  and  directors. 

BAKER  STREET  &  WATERLOO  RAILWAY  CO.— The  accounts  for  the 
hnlf-year  ended  .luiie  30  provide  for  full  dividend  on  the  4  [ler  cent. 
]ireference  shares  and  a  dividend  at  the  rate  of  ,'  per  cent,  per  annum 
on  (he  ordinary  share  capital.  The  holders  of  ordinary  shares  (other 
than  the  Underground  company)  will  receivean  additional  dividend  at 
the  rate  of  2}  per  cent,  (making  5  per  cent,  per  annum  in  .ill)  outof  the 
moneys  payaljle  liy  the  Underground  Klectric  Railways  Co.  of  London. 

CENTRAL  LONDON  RAILWAY  CO.— The  capital  eN|)ended  during  the 
half-year  emled  June  30  was  £52,288.  lis.  2d.  mainly  for  additional 
generating  plant  at  the  powerhouse  and  the  extension  of  the  line  from 
Shepherd's  Bush  to  Wood-lane.  Compared  with  the  corresponding 
(leriod  in  1907  there  has  been  an  increase  of  £8,761.  5s.  5d.  in  revenue 
receipts,  and  of  £181.  17s.  lOd.  in  working  expenses.  The  balance 
carried  to  net  revenue  is  £83,526.  16s.  Id.  After  providing  for  deben- 
ture interest,  &c.,  the  balance  is  i.7'1,125.  5s.  lOd.  The  directors  re 
commend  dividends  at  the  rate  of  3  per  cent,  per  annum  for  the  half- 
year  on  the  undivided  ordinary  stock  and  at  the  rate  of  4  |ier  cent,  per 
annum  for  the  half-year  on  the  preferred  ordinary  stock.  Dividend  on 
the  deferred  ordinary  stock  is  not  payalile  until  the  result  of  the  year's 
business  is  ascertained,  and  the  balance  (£34,671.  16s.  lOd.)  is,  there- 
fore, carried  forward.  19,901,750  p.assengers  were  carried,  against 
20,260,871  for  the  corresiwnding  lialf-\ear  of  1907.  A  \  ery  substantial 
increase  in  ijusiness  has  resulted  from  the  opening  of  the  Franco- 
British  Exhibition.  The  system  of  through  booking  between  stations 
on  the  Central  London  Railway  and  those  of  the  Baker  Street  &  Water- 
loo, the  Charing  Cross,  Euston  &  Hampstead,  the  Great  Northern, 
Piccadilly  &  Bromptou,  the  City  *  South  London,  the  Great  Northern 
&  City  and  the  Metropolitan  Railways  has  steadily  developed,  and 
aliout  25,000  passengers  per  day  are  exchanged.  The  average  receipt 
per  passenger  for  the  half-year  is  l'97d.  comparing  with  l-85d.  The 
cost  [5er  passenger  is  l'08d.  comparing  with  l'06d. 

CROMPTON&CO  (LTD.)— At  the  meeting  on  Monday  the  chairman 
(Mr.  .John  Trotter'  said  that  the  results  achieved  during  the  year  were 
satisfactory,  although  obtained  with  great  difficulty,  notwithstanding 
the  over  production  and  the  Io\\'  prices  ruling  in  the  industiy.  He 
complained  of  the  forced  cutting  of  prices  which  the  keenest  of  com- 
petition had  brought  about.  In  the  last  three  years  16  to  25  per  cent. 
reduction  had  taken  p'ace  in  the  priceof  standard  makes  of  machinery. 
The  directors  refused  orders  which  did  not  leave  a  fair  margin  of 
pio6t.  The  Chelmsford  works  had  shown  a  large  ad\-ance  in  the  out- 
put, compared  with  that  of  the  previous  year.  In  the  sales  depart- 
ment there  had  also  been  an  increase,  an<l  the  contract  department 
had  been  acti\  e.  They  were  able  to  select  good  contracts,  and  were 
not  driven  into  accepting  those  of  an  undesirable  character.  Sooner 
or  later,  however,  they  would  certainly  have  to  increase  the  perma- 
nent capital  of  the  company  in  order  to  cope  with  the  growing  ex- 
pansion of  the  business  The  company's  investments  were  satisfactory, 
and  good  [irogress  had  been  made  liy  the  electricity  undertakings 
owned  by  the  Electric  Supply  Corpn. 

DUBLIN  UNITED  TRAMWAYS  CO.  (LTD.)— .\t  the  meeting  on  Tuesday 
the  cli;iiiin.-iii  (Mr.  W.  M.  Muiphy)  said  the  accounts  for  the  past  half- 
year  showed  .satisfactory  features  in  the  working  of  the  tramwaj's. 
Although  the  receipts  showed  a  falling  off  compared  with  those  of 
1907,  as  was  to  be  expected,  they  «crc  substantially  in  excess  of  the 
receipts  for  the  same  |>erio<l  in  1906,  Imt  the  unsatisfactory  feature  is 
that  working  expenses  were  greater  than  in  1907.  The  continuous  in- 
crease under  normal  conditions  in  the  gross  earning  powers  of  the 
tramways  .showed  no  signs  of  exhaustion.  For  the  first  time  there  was 
a  small  check  to  the  expansion  of  the  parcels  tratfic.  In  general  ex- 
penses there  was  more  or  less  increase  under  each  of  the  main  heads  of 
expenditure,  amounting  in  the  aggregate  to  £2,819.  More  than 
half  _was  due  to  the  increased  co-<t  of  generating  electricity'  for 
operating  the  tramviays,  owing  mainly  to  the  enhanced  price  of  coal. 
Out  of  the  large  profits  made  in  the  second  half  of  1907  they  were  en- 
abled to  appropriate  £10,000  towards  the  reconstruction  of  portion  of 
the  Southern  District  tramways,  whiih  was  estimated  to  cost  about 
£14,0C0.  They  were  substituting  rails  of  10511).  to  the  yard,  which 
should  last  three  or  four  times  .as  long  as  the  rails  which  tbey  were  re- 
placing. As  the  result  of  the  half-year's  working,  they  were  able  to 
pay  the  usual  ilividcnd  of  6  percent,  (free  of  tax)  on  the  ordinary  shares. 

EDMUNDSONS'  ELECTRICITY  CORPN.  (LTD  )— The  directors'  report 
for  the  year  lo  M.ircli  31  states  th.it  net  prolit,  after  payment  of  deiien- 
ture  interest,  .imounts  to  £2,610.  9s.  9d  ,  aildc<l  to  £17,806.  16s.  brought 
forward,  total  £20,417.  5s.  9d.  The  directors  recommend  this  should 
be  carried  forward.  The  loss  on  working  the  local  authority  under- 
takings has  this  year,  in  addition  to  the  net  amount  of  the  Urban 
Co.  guarantee,  been  deducted  from  the  gro.ss  trading  prolit.  The 
diminished  return  shown  on  loans  and  investments  is  entirely  owing 
to  a  much  larger  provision  for  reserve  and  depreciation  being  made  by 
the  subsidiary  companies.  The  gross  piotits  of  the  subsidiary  com- 
panies have  increased  during  the  year  by  £9,433,  the  amount  expended 
on  capital  during  the  year  being  £69,065  (against  £92,760  for  tlie  pre- 
vious year).     The  reduction  of  £40,926  in  investments  and  advances  to 


subsidiary  companies  is  accounted  for  by  a  reduction  in  the  amount  of 
the  advance  to  the  Urban  Co.  consc([uciit  upon  the  issue  of  £75,000  de- 
benture stock  by  that  coiupauy.  £1,491.  3s.  lOd  has  been  added  to 
reserves,  which  now  amount  to  £183,564.  6s.  9d.,  making,  with  the  re- 
serve fund  of  £95, COO  and  the  proHi  balance  of  £20,530.  12s.  5d.,  a  total 
reserve  of  £299.094.  19s  2d.  Mr  F.  E.  (iripper  has  resigned  his  posi- 
tion of  nian.iging  director,  and  is  now  the  general  manager  of  the 
company. 

GENERAL ELECTillC  CO.  (LTD.)— At  the  meeting  on  Friday  the  chair- 
man (Mr.  ti.  Byng),  saiil  that  the  profit  made  during  the  year  was 
nearly  £9,CC0  less  than  last  year.  The  prntit  made  thioughout  the 
ye.ar  was  not  satisfactory,  and  the  return  for  the  large  capital  invested 
was  not  adeiiuate.  The  rise  and  fall  in  the  price  of  raw  material  had 
affected  their  stock,  ot  which  they  were  obliged  to  keep  a  large  amount, 
both  ways.  When  a  stock  of  £300,000,  largely  composed  of  copper, 
iron,  indiaruliber,  &c.,  had  to  be  written  down  in  accordance  with  mar- 
ket lluctuations,  .some  ofw-hich  were  30  or  40  percent,  below  the  prices 
quoted  six  months  ago,  they  could  imagine  that  that  w  as  a  serious  item 
which  affected  their  balance-sheet  adversely.  Ho  referred  to  the  de- 
velopments in  the  sale  of  metal  filament  lamps  and  telephone  e(|uip- 
inent,  for  which  they  had  made  extensive  alterations  in  their  Peel 
«  orks.  Mr.  Byng  also  alluded  to  a  movement  for  a  combination  of 
electrical  manufacturers  with  a  view  to  remedying  the  evils  of  their 
industry,  but  he  was  afraid  that  no  real  improvement  of  a  permanent 
nature  could  be  effected  unless  their  fiscal  policy  was  altered.  The 
electrical  industry  at  present  was  almost  the  prime  mover  of  every 
other  industry  in  the  country,  and  if  it  dropped  behind  it  would  more 
or  less  affect  all  other  industries. 

GREAT  NCRTHERN  &  CITV  RAILWAY  CO.  —  The  total  revenue  receipts 
for  the  six  months  ended  June  30  were  £46,476.  10s.  2d.,  and  working 
cost  £23,286  10s.  3d.  (50-10  per  cent.)  Inclusive  of  balance  forward, 
and  after  providing  for  debenture  interest  and  other  charges,  and  set- 
ting aside  £500  to  renewals,  there  remains  £419.  10s.,  which  the 
directors  recommend  be  carried  forward.  The  number  of  pa.ssengers, 
including  season  ticket  holders,  was  6,875,602,  against  8,269,435  for 
the  corresponding  period  last  j-ear.  The  number  of  local  season  tickets 
issued  was  4,004,  against  5,995.  The  number  of  three-route  season 
ticket  holders  using  the  company's  line  during  the  past  half-year  was 
2,892.  The  heavy  falling  off  in  the  numlier  of  passengers  is  attribut- 
able to  the  increasing  competition  of  the  London  County  Council's 
electrified  tramways,  by  which  the  company  is  seriously  affected. 

GREAT  NORTHERN,  PICCADILLY  &  BROMETON  RAILWAY  CO. -The 
accounts  for  the  half-year  ended  June  30  provide  for  the  4  percent, 
dividend  on  tlie  ordinary  shares,  converted  into  preference  shares  as 
from  July  1,  1908,  and  a  dividend  of  f  per  cent,  per  annum  on  the 
ordinary  shaie  capital. 

LANCASHIRE  POWER  CONSIRUCTION  CO.  (LTD  ) -A  special  meeting 
of  the  company  was  held  on  Wednesday  for  confirming  a  resolution 
passed  at  the  ordinary  general  meeting  appointing  Mr.  H.  F.  Parshall 
chairman  of  the  company  at  a  salary  of  £1,000  a  year  and  a  commis- 
sion of  10  per  cent,  on  all  profits  above  £20,000  calculated  before 
charging  interest  on  the  debenture  stock  and  income  bonds,  and  also 
appointing  as  directors  Sir  Robert  A.  Hampson,  Mr.  John  Young  and 
ilr.  James  Lever  Rushton.  Powers  were  asked  to  inci-ease  the  capital 
of  the  company  by  the  creation  of  income  bonds  for  £100,000.  The 
company  has  made  arrangements  with  three  local  authorities  to  supply 
them  with  electricity  in  bulk,  and  12  local  authorities  have  handed 
over  their  provisional  orders  for  the  company  to  carry  out.  The  com- 
pany are  at  present  supplying  4,000  n.r.  from  the  station,  and  could 
supjily  three  times  the  amount  without  .iddition  to  the  machinery 
bcyonil  extra  mains  and  connections. 

LI-VERPOOL  O'VERHEAD  RAILWAY  CO.  -The  accounts  for  the  past 
half-year  show  an  available  balaiu*  of  £7,2C6.  16s.  9d.,  and  the  direc- 
tors recommend  ijaymeiit  of  a  dividend  at  the  rate  of  5  per  cent,  on 
the  (1892)  preference  shares  (absorbing  £3,000),  carrying  forward 
£4,206.  16s.  9d. 

METROPOLITAN  RAILWAY  CO.— The  total  receipts  for  the  half-year 
ended  June  30  were  £356,786.  16s  ,  and  the  expenses £199,783.  5s.  ICd., 
leaving  £157,006.  10s.  2d.  profit.  Compared  with  the  corresponding 
half-year  of  1907  the  receipts  show  an  increase  of  £11,267.  6s,  8d.,  and 
the  expen.ses  an  increase  of  £6,419.  Is.  7d.  .-^fter  providing  for  de- 
benture interest,  other  fixed  charges  and  dividend  on  preference  stocks, 
the  balance  is  £18,002.  16s.  8d.,  and  the  directors  recommend  a  divi- 
dend of  10s.  per  cent,  on  the  ordinary  stock  for  the  half-year.  The 
carry-forward  is  £3,672.  13s.  7d  The  opening  of  the  several  tubes  in 
London  has  caused  a  serious  diversion  of  tratfic  from  the  Metropolitan 
line,  but  it  has  at  the  .same  time  given  ri.sc  to  a  large  increase  in  the 
amount  ot  local  travel  generally  >vhich  will  be  a  continuing  benefit  to 
the  company.  Throughout  the  half-year  the  electrical  plant  and 
machinery  have  given  every  satisfactiim  in  working  and  current  con- 
tinues tube  produced  at  a  tigure  which  compares  very  favourably  with 
other  installations.  During  the  half-year  43,213,951  passengers  were 
c-trricd. 

PARA  ELECTRIC  RAILWAYS  &  LIGHTING  CO  (LTD.)— At  the  meeting 
on  Wednesday  .Sir  W.  Evans  (iordon  said  construction  work  did  not 
commence  until  Aug.  15,  1906.  The  contr.actois  (Messrs.  J.  G.White 
&  Co.)  were  from  the  outset  confronted  with  many  difficultie:;,  but 
those  had  been  overcome,  and  the  whole  system  of  about  35  miles 
(single  track)  had  now  been  converted.  Theieport  and  accounts  dealt 
with  the  year  ended  Nov.  30,  1907.  For  the  year  to  No\-.30,  1906,  the 
gross  receipts  from  the  tramways  wera  £136,166,  compared  with 
£137,098  for  1907 ;  and  from  lighting  £63,728  against  £67,485.  The 
net  receipts  from  the  tramways  were  £22,132  in  19D6  and  £16,791  in 
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1907,  and  from  lightiiis  £27,636  and  £25,838  respectively.  Although 
the  gross  recei|)ts  had,  on  the  whole,  come  up  to  expectations,  the 
cost  of  operation  was  extremely  heavy — namely,  for  1906  (animal  trac- 
tion) 85  74  per  cent.,  and  for  1907  94-96  per  cent.  Althougli  the  cost 
of  operating  by  electricity  \\ou!d  replace  mule  traction,  and  coal  was 
expensive  in  I'ara,  still  the  motive  jiower  for  working  the  line 
should  cost  not  much  more  than  one-third  of  the  outlay  on  animals. 
With  regard  to  the  supply  of  light  and  jiower,  the  demand  had  in- 
creased lieyond  tlie  companj^'s  power  of  supjjly,  and  a  new  unit  of 
450  kw.  would  shortly  be  shipped.  Wlien  that  w;is  installed  they  would 
be  in  a  jjosition  to  can\ass  for  more  private  customers  and  to  provide 
electric  fans,  for  which  there  should  be  a  heavy  demand.  'Die  entire 
system  of  lightinsr  was  in  course  of  reconstruction.  After  full  con- 
sideration the  directors  decided  to  replace  the  old  overhead  feeders  by 
underground  cables,  involving  tlie  laying  of  23,472  yds.  of  cable,  which 
hod  been  comiiletcd,  and  it  only  remained  to  transfer  the  transformers 
to  the  underground  sj'stem.  The  board  felt  justified  in  estimating 
that  the  gross  receipts  from  the  joint  undertaking  for  the  first  com- 
plete year  commencing  Dec.  ],  1908,  would  be  £220,000,  from  which 
they  had  to  deduct  the  probable  operation  expenses  of  £132,000.  They 
estimated  a  profit  of  £83, COO.  Interest  and  redemption  of  debentures 
would  require  £33,500,  and  preference  dividend  £16,500,  leaving 
£28,000for  depreciation,  reserve  and  dividend  on  ordinary  share  capital. 
TORQUAY  TRAMWAYS  CONSTRUCTION  SYND.  (LTD.)~The  report 
for  the  period  from  Aug.  24,  19C5,  to  Dee.  31, 1907,  states  that  there  is 
a  surplus  of  £2,271,  whieli  the  directors  recommend  sliall  be  carried 
forward. 
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NEW  COMPANIES. 

CERTUS  GEARLESS  CO.  (LTD.)  (98,950.)— Reg.  July  24,  capital 
£25,C00  in  £1  shares,  to  acquire  the  assets  and  liabilities  of  the 
"  Certus''  Gearless  Co.  (Ltd.)  and  to  carry  on  the  business  of  mechani- 
cal, electrical,  gas  and  water  "engineers,  makers  of  electrical  tramcars, 
motor  cars,  engines,  machines,  &c.  First  directors,  the  Earl  of 
Kinnoul,  Sir  James  H.  Renals,  Bart.,  and  C.  Nathan.  Reg.  office, 
43-4,  Great  Windmill-street,  London,  W. 

DEY  TliME  REGISTERS  (LTD. )  (98,801.  ]— Reg.  July  13,  capital  £50,000 
in  £1  shares,  to  take  over  the  business  of  patentees,  inventors  and 
manufacturers  of  and  dealers  in  time  recorders,  tell-tale  and  other 
clocks  and  watches,  <l'c.,  carried  on  b}-  Howard  Bros.,  and  to  carry  on 
the  said  business  and  that  of  electrical  engineers  and  contractors,  sup- 
pliers of  electricity,  synchronisers  of  clocks  and  timepieces,  manufac- 
turers of  and  dealers  in  railway,  tramwaj',  electric,  magnetic,  galvanic 
and  other  apparatus,  &c.  Private  company.  First  directors,  F.  M., 
E.  S.  and  W.  R.  Howard.     Reg.  ofHee,  40,  Raradise-strect,  Liverpool. 

UNEERWOOD  (MANCHESTER)  (LTD.)  (98,910.)— Reg.  July  20,  capital 
£3, COO  in  fl  >liaiLs,  In  adopt  an  agreement  with  W.  G.  Underwood, 
and  to  cairy  on  tin-  business  of  electricians,  electrical,  telephonic  and 
telegraphic  cngincei's,  titters,  &c.  Private  company,  \\'ith  two  sub- 
scribers (W.  (;.  Underwood  and  T.  N.  Underwood),  e.ach  taking  one 
share.  First  directors,  W.  (i.  Underwood  ()iermancnt)  and  olliers  to  be 
appointed  at  statutory  meeting.  Reg.  office,  34,  Pall  Mall,  Manchester. 

STATOTORY  RETURNS. 

BRITISH  WESTINGHOUSE  ELECTRIC  &  MFG.  CO.  (LTD.)  -  Met  urn  to 
Jlay  18  gives  capital  as  £1,875.000  in  500.000  prcfeit'ucc  sh.-ires  of  £3 
each  and  75,000  ordinary  shares  of  £5  each,  all  of  wliich  have  been 
taken  up.  £3  per  share  has  been  called  up  on  the  preference  and 
£1,500,000  has  been  received.  £375,000  is  consiilered  as  paid  on  the 
ordinary.      Mortgages  and  charges,  £1,491,353. 

DURHAM  COLLIERIES  ELECTRIC  POWER  CO.  (LTD.)— According  t.i 
return  to  .(uiie  16  capital  is  £165,000  in  125,000  6  per  cent,  cumulative 
participating  jircfercnec  and  30,000  onlinary  .shares  of  £1  each,  of 
which  85,619  prefercticc  and  25,045  ordinary  liave  been  taken  up.  £1 
f)er'  share  has  been  called  upon  85,102  [U'cferenec  .-md  10s.  per  share  on 
617  preference  and  45  ordinary,  and  £83,380  has  been  received,  lca\  iug 
£3  in  arrears.  £2o,000  is  considered  an  paid  on  £25,000  ordinary. 
Mortgages  and  charges,  £150,000. 

TONYREFAIL  &  GILFACH  GOCH  ELECTRIC  LIGHT  CO.  (LTD.!  In 
return  to.Inly  7capital  is  £5,000  in  £1  sharts,  of  whiih  3.421  have  been 
taken  ui>.  £1  per  share  has  been  called  up  and  i3,4C6.  15s.  has  been 
reecivixf,  leaving  £14.  5s.  in  arrears.     Mortgages  and  charges,  £935. 

MORTQAGES  AND  CHARGES. 

BOURNE  END  ELECTRIC  INSTALLATION  CO.  LTD)  Particulars  of 
£2,000  ilebeiiluics  created  by  lesolulion  of  July  17,  1908,  liavc  been 
tiled  purHuant  to  .see.  10  (3/ of  I  hi'  Companies' A.I .  1907.  Property 
uhargeil,  the  cinnpany's  undertaking  and  prupcrlv,  pn  .sent  and  fiitinu, 
Incbiding  uncalled  capilnl.  No  lru»lcc.'<.  All  above  ilebentuies  have 
been  issued. 

A  C,  C0S80R  (LTD.)— Purticulars  of  £3,500  dubeiiturcs  created  by 
roaolution  of  .Inly  9,  1908,  Imve  been  filed  pur.Huanl  lo  sec.  10  (3) 
of  the  Companies'  Act.  1907.  Property  chargefl  ;  < 'oin|>any'H  assets, 
present  and  future,  including  uncalled  eapilul.  No  tru»loci«.  All  I  bo 
above  ileboiituroM  wore  issue*!  on  the  same  date.     , 


DURHAM  COLLIERIES  ELECTRIC  POWER  CO.  (LTD.)— A  mortgage, 
dated  July  15,  1908,  to  secure  £2,500,  charged  on  company's  under 
taking  and  pi-ojierty,  present  and  future,  has  been  registered!  Holders, 
Trustees  it  Executors  Insurance  Cor]>n. 

ELECTRO  MECHANICAL  BRAKE  CO.  (LTD.)— A  mortgage  on  land  and 
premises  at  West  Bromwhich,  datul  .luly  11.  1908,  stamped  to  cover 
£3.400,  has  been  registered.  Holders,  Metropolitan  Bank  of  England 
and  Wales. 

SWITCHGEAR  CO.  (LTD.)— A  trust  deed  dated  June  30,  1908,  to  secure 

not  more  than  £2,000  debenture  stock,  charged  on  certain  of  the  com- 
pany's ])roperty,  has  lieen  registered.     Holder,  .J,  Sermon. 

UNITY  MOTOR  ELECTRICAL  AND  GENERAL  ENGINEERING  CO.  (LTD.)  — 
Particulars  of  £1,000  5  per  cent,  deljentures  created  by  resolution 
of  July  4,  1908,  have  been  filed  pursuant  to  see.  10  (3)  of  the  Com- 
panies' Act,  1907.  Property  charged  :  Company's  undertaking  and 
property,  present  and  future,  including  uncalled  capital.  No  trustees. 
Issue  on  same  tlate  of  £325  debentures,  part  of  above  series,  also 
registered. 

APPOINTMENT  OF  RECEIVERS,  &c. 

CONSOLIDATED  SUPPLY  CO.  (LTD  )— A  notice  of  the  appointment  of 
J.  E.  Ward,  122,  Cannon-street,  E.G.,  as  receiver  and  manager,  has 
been  filed  pursuant  to  see.  11  (2)  of  the  Companies  Act,  1907. 

ILLUMINATED  SIGNS  (LTD.)— Notice  of  appointment  of  C.  F.  Farmery 
(120a,  iManor  street,  Chipham,  S.W.)  as  receiver  and  manager,  on 
July  3,  1908,  under  powers  contained  in  first  mortgage  debentures, 
has  been  filed, 

ROWLAND  BARNETT  &  CO.  (LTD.)— A  notice  of  the  appointment 
of  Mr,  J.  W.  Pace,  C.A.,  Emerson-chambers,  Newcastle-on-Tyne,  as 
receiver,  on  .July  9,  1908,  under  powers  cont.iined  in  a  debenture 
dated  April  4,  1908,  has  been  filed  pursuant  to  sec.  11  (2)  of  the  Com- 
panies Act,  1907. 

W.  T.  SKELDING  &  CO.  (LTD.) -A  notice  of  the  appointment  of  D.  E. 

Campbell,  51,  Lichtield-street,  Wolverh.ampton,  as  receiver  or  mana- 
ger, on  May  4,  19P8,  under  powers  contained  in  a  mortgage  debenture 
dated  Jan.  3,  1908,  has  been  filed  pursuant  to  sec.  11  (2)  of  the  Com- 
panies Act,  1907. 


CITY  NOTES. 

MEMORANDA  (July  30).— Bank  rate  2J  per  cent,  (since  M.ay  28, 1908) 
Price  of  silver,  24i;,d.!per  oz.  Consols  86,' — 86;  for  money  and  86J  — 
86?  account.  Consols  Pay  Dav,  Aug.  6  ;  Stock  and  Shares  Continua- 
tion Days,  Aug.  11  and  25";  Ticket  Days,  Aug  12  and  26  ;  Pay  Day, 
Aug.  13  ;  Milling  Share  carry-over  Day,  Aug.  10. 

Prices  of  Met.\ijs  (London). — Copper,  cash,  59y— 60 :  three 
months,  60J— 60J.  Lead,  English,  133—135  ;  foreign,  13.^—134. 
Spel/o;  foreign,  19 -19^.  Tin,  English,  1374—138.5  :  foreign,  casli, 
157-^— 138^,  three  months,  139— 139.t.  Iron,  Cleveland,  cash,  50/ — 
50,2  ;  three  months,  49/1—49.3. 

BRISTOL  TRAMWAYS  &  CARRIAGE  CO.  LTD.)  .\n  interim  divi.lend 
has  been  declared  at  the  rate  of  6  [ler  cent,  for  tlic  h.df-vear  ciuied 
June  30. 

BRITISH  COLUMBIA  ELECTRIC  RAILWAY  CO.  —  Tlio  direct  jrs  announce 

a  di\  idcnd  at  the  i:ito  of  5  per  cent,  per  aniniir.  in  rcspuL-t  of  the  three 
months  cndeil  ,Iune  30.  together  with  an  ailditional  dixidend  at  the  rate 
of  1  per  cent,  per  annum  for  the  same  period. 

BROMPTON  &  KENSINGTON  ELECTRICITY  SUPPLY  CO.  (LTD)--The 
directors  haxr  di'claicd  an  interim  di\idcnd  fur  the  li.df-yt_ar  ti)  ,lune 
30  .-it  the  rate  of  9  pL-i-ccnt.  per  annvim  on  the  ordinary  shares. 

BULLERS  LIMITED.  -The  <lirectors  have  declareil  an  interim  divideiil 
of  1 1  per  rent.  (2s.  til,  per  share),  tax  free,  "in  the  cirilinarv  shares  for 
the  pa>l  (|uartcr. 

CHARING  CROSS,  EUSTON  &  HAMPSTEAD  RAILWAY  CO. -The  .ac- 
counts for  the  half-year  endcil  .lunc  ^how  net  revenue  sufficient  to  pay 
(he  debenture  interest,  carrying  forward  £832. 

CHELSEA  ELECTRICITY  SUPPLY  CO.  (LTD)  -An  interim  dividend  at 

Ihi'  r.ile  iif  4  per  ccnl.  per  atmum  has  been  dcclarod  on   the  ordinary 

-li.iri's. 

IMPERIAL  TRAMWAYS  CO.      .\n   niterim  dividend  has  been  declared 

al   till'  r.iti'  ui  8  per  ri'nt.  for  the  hall  year  ended  Juno  30. 

METROPOLITAN  DISTRICT  RAILWAY  CO.  -The  <liivetors  recommend 
a  clividcnd  on  the  4  per  cent,  guaranteed  slock  for  the  past  six  inonlhs 
al  the  rale  of  IJ  per  cent.,  against  li;  per  cent,  for  the  corresponding 
piTiod  of  1907. 

METROPOLITAN  ELECTRIC  SUPPLY  CO.  (LTD.)  -An  interim  dividend 
of  2".  ()d.  pel  sh.ire  has  bi'cn  di  rliin- 1  on  th<>oi'ilinarv  shares. 

SIEMENS  BROS.  DYNAMO  WORKS  (LTD.  —The. iccounls  for  1907 show 
a  iTcdil   b.diiM.T  ..f  DI.IK). 

UNITED  ELECTRIC  TRAMWAYS  OF  MONTE  VIDEO  (LTD.)  The  coin- 
pany  announces  that  a  further  20  miles  of  single  track  have  been  o|K>nod 
to  electric  service,  making  a  total  of  about  7o  miles  in  operation  luit  of 
a  total  cif  80  miles. 

WESTMINSTER  ElECTRIC  SUPPLY  CORPN.  (LTD.  The  directors  have 
declared  an  inlorlin  dividend  tor  the  half  year  oiided  June  30  at  the 
rate  of  10  per  cent,  per  annum  (le»9  tox),  payable  Sept.  1. 
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2,02.1 

S06,3S6 

5  t69 

544,009 

189,834 

7,410 

3,-iU7 

256,471 

7,32!) 

5.t67 

37,01 '0 

164.651 

10,068 

2,423 

66,796 

11,543 

7,862 

16,685 

35,489 

1,569 

41,814 

3,465 

33,977 

51,292 

10,016 

4,217 

81,463 

1,5!0 

99,632 

$15,66'.) 

21,744 

24,615 

6,807 

7,603 

13.476 

20,1.50 

17,775 

25,678 

r.'iw 

5,«1» 

1,268 

16,351 

15,806 


3,637 
13,782 
6,111 
7,.if» 
2.808 
35,938 
35,469 


Ino.  or 
Dee,  (o) 

a 

631 

liO 

67,804 


+  Bl87,35 
Lll^i 


1,1)35 
300 
166 

1,3(8 
69 

5,341 
955 

933 

81 

1,644 


ELECTRICAL  COMPANIES'  SHARE  LIST. 


67ii 

1:6 

156 

991 

otO 

1,762 

If.SOS 

931 

113 

8,015 

2,755 

491 

1,015 

197 

c3 

467 

CO,707 

46 

139 

49 

6,766 

1.108 

SOO 

8:-l 

U8 


l.i 


£88 


215 
834 
l.rno 
4,085 
3,988 
1,310 
[03 

"  61 

133 

195 

49 

69 

393 

398 

15 

139 

225 

3  836 

2,067 

213 

5,617 

259 

31 

63 

2,;09 

656 

57,859 

3,719 

lit 

10,587 

20 

51 

5,011 

30,7(2 

378 

140 

4.364 

828 

47s 

23 

582 

133 

761 

77 

42 

430 

196 

Hi 

6t5 

8 

26 

$1,174 

591 

21'-' 

453 

348 

176 

4,334 

1  ,i96 

1,817 

46 
474 
162 
825 
1,381 


322 

351 

37 

16 


H I  LAST 
B  DIVI- 
iKiDERIl 


9/0  1 
4,'6 

e/0 

*iX 

3/6 
4}% 
6/6 
3/6 
4% 


1   e  ,.  Mmpft  ,tvuB  are  with  the  ojrresi.ondiug  period  last  year. 
I  daye.     •  Partly  eUotrical.     t  Minus  3  dayfc     t  Ml 


t  Minna  3  dayi. 


1.127 

i  Pine  3  days- 


f>i  2,'6 


2/8 

2/e 

4i% 
7,0 


44% 


6% 
8,0 
60 

HZ 
44% 

3  6 
26 

44°^ 
1/6 

6,'0 
6% 

4% 
4% 

HZ 

1/8 
3/0 
47. 
3/6 
S/3 
iiZ 

34% 

H% 
iZ 

ax 

8% 

6% 
4% 


NAME. 

ELECTRICITY  SUPPLY. 

Bonrnemouth  k  I'oole  Klee.  Sup.  Ord 

Do.     4!  per  Cent.  Cum.  Pref.  

Do.     6  per  Cent.  Cum.  Second  Pref. 

Do.     4)  per  Cent.  Del).  Stock  (red.) 
Bromley  (Kent)  El.  Lt.  ii  Power  Shares 

Do.  Do.  Isl  Delu 

Prompton  ft  Kensincton  Elee.  Sup.  Ord 

Do.     7  percent.  Pref. 

Central  Elee.  Snp.  Co.4!;  Gtiar.Db.Stock 
CharincCrossCW.EndJlCit.yjEl.Sup.Co. 

Do.     44  per  Cent,  I'ref.   

Do.     4  per  Cent.  Deh.  Stock  (red.  I 

To.     Clt.T  Undertaking  44%  Cm.  Pref. 

Chelsea  Electric  Supply  Ord 

"  Tlu.     44  per  Cent.  Deli.  Stock  (red.)  ... 
City  of  London  Electric  Lighting  Ord... 

Oo.     6  per  Cent.  Cum.  Pref.  

Do.     6  per  Cent.  Deh.  Stock  (red.) 

Do.  44  per  Cent.  2nd  Deb.  Slock  (red.) 
Conntyof  Durham  Elee.  P.D.  Ord 

Do.     6  per  Cent,  non  Cum.  Pref.  

County  of  London  Klec.  Supply  Ord 

Do.    6  per  Cent.  Ciirn.  Pref. 

Do.     4i%  Del).  Stock  (red.)     

Do.     Second  Deh.  Stork 

Folkestone  Electricity  Supply  Co.  Ord 

Do.     5  per  Cent.  Cura.  Pref 

Do.     4J  1st  Deh.  Stock  (red) 

Hove  Electric  Lighting  Ord 

Kenaingtou  &  Knightshridge  Ord 

Do.     6  per  Cent.  1st  Pref 

Do.     4  per  Cent.  Deb.  Stock  (red.) 

Kensingtn.  4  Kngtlrg.  Co.  &  Notting  Hill 

Co.  (.Toint  Station)  i'i  Deb.  Stock  (red.) 

tRent  Elee.  Power  Co 

London  Electric  Supply  Ord 

Do.     6  per  Cent.  Pref , 

Do.     4  per  Cent.  1st  Mort.  Deb 

Metropolitan  Electric  Sup.  Ord 

Do.     44  per  Cent.  Cum,  Pref.  

Do.     44  per  Cent.  Deh.  Stock  1st  Mort, 

Do.  34  per  Cent.  Mrt.  Deb.  Slock(red.) 
M  idland  Elcc.  Corp. for  P.D.  Idl  Mort. Db, 
Newcastle  &  Dist.  Elee.  Ltg.  Ord.  

Do.     44  per  Cent.  Deb 

f  P^ewcsstle  Elee.  Supply  Ord 

t  Do.     5  per  Cent,  non  Cum.  Pref.  

Do.     4  per  Cent,  Mort.  Deb.  red.  1907, 


Prloo 

Wed.. 

July  29 


Ij  3%    \   Korthern  Counties  Elee.  Snp. 


lOOj  4J% 
10,  e/0 
'    4,'6 


St 


1 

1 
St. 
St. 

II 

in 

St, 
10 

iij 

St. 
St. 
St. 
St. 
St. 
lOlJ 
St. 
6 
100 
St. 
St. 
St. 
St. 
St. 
St. 
10 

lo 

10 
10 
St. 

st^ 

101 

u 

St. 

6 
St, 

10 
St 
10 

11 

St. 
10 

St. 
St. 
St, 

1 

1 

St. 
St. 
St. 
St. 
St. 

St.) 
St. 


4% 
6/0 

3,/a 

34% 

4% 
4/0 
0/6 
0/Si 
44% 
2/B 
2/6 
4j% 
6/0 
2/3 

iZ 

0/6 
4J% 
4J% 
% 

i% 

ijsi 

bX 

ihX 

3/, 

2% 
4% 

iX. 
2/6 
iX, 
13% 
6/0 
6% 
•6% 
6% 
4Z 
7/0 
6/0 

4/0 
*X 
4/0 
44% 

HX 

m 

6% 
*X 

m 
*x 


0/6 

Ix 
ax 

SiX 
iU 
Hi. 
»iX 

3»% 


93  —96 
13  -13 

6|-6,i 
96  —98 

74 -fl 

86  —  6U 

i-i 
70  —74 

23 -Si 

1  -U 

100-103 

4-1.1 

H-H 

82  -8a 

71-83 

6  —64 


9)  -92 

i-i 

i-i 

86  -9: 
91  -91 
11  — llJ 
g,'.-9 
9j  -98 
I8-15 
41-41 
95  -98 
76  —78 

65  -71 
57  -6J 
63  —56 

101  —104 
81  —84 
4i-4i 
97  -loo 
33  -S4 
113  —116 
112  -115 

no  -113 

104  —107 
ItO  -103 
l2i-13J 

124 -m 

1-li 

7J-7J 

90  —9i 
31-JJ 

93  —96 

114-114 

94-10 

9i  -01 

i-n 

66  —61 
9J-11J 

91  -93 

Ji-ia 

51-6i 
8t  -88 

64-74 
79  -8i 

1  -3 

8-e 

u-u 

93  -SHi 

S6j-s;j 

67  — t!) 
Mi  —to 
76  — ■'.) 
73  -76 
9<)  —93 
88  — !)1 


IfJ-ll 
>.'?-l<g 

10i!-l'? 

Uo  -108 

44-6 

94  —97 
7  —8 
CJ-7} 

88  -111 
?J-4 

4  -4) 
94   -i-f 

S8-44 

5  -84 
10) -Its 

94-l(A 

12  -13 

122  -125 

101  —104 

2J-3 

3J-  H 

7J-S4 

104-11 

136   -U9 

93  -101 
4ii-51 

5  -54 
S8  -1  1 

0  — f  4 
8-9 

6  -«4 

96  -9J 

97  -101 
£6  -90 

!-ia 

44-5 
81  -92 

n  ■  ^ 

1C6  —109 
ii  -89 

94  -97 
74-3 

84  -  96 
61-54 
6J-63 

95  -97 


RATK  Z 

YIILD- 

ED. 

£  B.  d. 

6    7    0 

4    7    0 

6  11     1) 

4    7    6 

6  10    0 

4  18     9 

6     6    6 

4  10    0 

4     0    C 

6    6    0 

S    0    0. 

4    2    6 

6  11    0 

6    8    9 

4     7    6 

6  16    6 

4  12    0 

4    0    0 

4    G    6 

8    9    7 

6    6    0 

5  17    9 

6    9    0 

4     1     0 

4     9     0 

6     7    0 

4  11     0 

4     9     0 

DIVIDEND 
DDK. 


6  11 
6  11 

4  12 
t     1 

3  19 
6    0 

5  8 

6  0 

4  7 


4  12  6 
4     16 

3  19    0 

4  12  .  6 

6  3  2 
4  14     9 

7  8  10 
4  13  8 
4     3    4 


Do.     i\  per  Cent.  Deb. 

Notting'HIU  Electric  Ord 

Oxford  Electric  Ord 

(Do.     4  per  Cent.  Deb.  Stock    

St.  James'  &  Pall  Mall  Elee.  Ord. 

Do.     7  per  Cent.  Pref.    

Do.  3*  per  Cent.  Deb.  Slock  (red.)  ... 
Sniithfield  Markets  Electric  Snp.  Ord... 

Do.     4  per  Cent.  Deb.  Stock 

South  1  ondon  Electric  Supply  Ord 

South  Metrop'n  Elee.  Lt.  &  Power  Ord, 

Do.     7  per  Cent.  Cum.  Pref 

Do.     44l8tDb.  Stk.  Bed 

Urban  Electric  Supply  Ord 

Do,     6  per  Cent.  Cum.  Pref.    

Do.     44  per  Cent.  1st  Mort.  Deb 

Westminster  Elee.  Sup.  Ord 

Do.     44  per  Cent.  Cum.  Pref.    

ELECTRIC  RAILWAYS,TRAMWAYS,&C. 

♦  Baker  St.  &  Waterloo  iX  Perp.  Db.  St. 
Bath  Elee.  Trams  Pref.  Ord 

Do.     5  per  Cent.  Cum.  Pref. 

Do.  44  lat  Mort.  Deb.  Stock  (red.)  ... 
IVham  A  Midland  Trams  41 1st  Dh.Stk. 
Bristol  Trainw.iys  ^t  Carriai:e  Ord 

Do.     Cum.  Pref.  (fully  paid) 

Do.     4  per  Cent.  Debs 

British  Electric  Traction  Ord 

Do.    6  per  Cent.  Cum.  Pref. 

Do.     B  per  Cent.  Perpetual  Debs 

Do.    44  per  Cent.  2nd  Deb.  Stock 

Central  London  l/lrdinary  Stock 

Do.    4  per  Cent.  Pref.  Slock    

Do.     Deferred  Stock    

t  Do.     4  per  Cent.  Debs 

Charing  X.Euslon&HmpstdPer.Db. Stk. 
City  of  Birminghsm  Trams.  S/^Cln.Pre" 

Do.     4  per  Cent.  1st  Mort.  Debs 

City  &  South  London  Ely.  Con.  Ord.  . 

Do.     B  per  Cent.  Perp.  Pref.  (1891)    . 

Do.     (1*90) 

Do.     (1901) 

Do.     (10O3)  

Do.     4  per  Cent,  Perpetual  Debs 

Dublin  United  Trams.  Ord  

Do.     6  per  Cent.  Pref. 

Gt.  Northern  &  City  Kly.  Pref.  Ord.  (4%) 
G.  Northern,  Piccadilly  &  BromplonOrd. 

Do.    4  per  Cent.  Deb.  Stock 

Hastings  Sl  Dist.  Elee.  Trams.  6/;Cui.  PI. 

Do.       4)  Db.  St 

J  Imperial  Tramways  Ord 

JDo.     6  per  Cent.  I'ref.  

tDo.     44  per  Cent.  Debs 

1.  <.f  Thanet  K.  T.  A  Lt.  5  per  Cent.  Pref. 

Do.    4  per  Cent.  Dob.  Stock 

Lanarkshire  Traiiiways  

Lanes.  Uld.  Trams  6  J  Prior  Lien  Db.  St. 
Liverpool  Overhead  Railway  Ord 

Do.    5  per  Cent.  Pref 

Do.    4  per  Cent.  Deb 

London  Inited  Trams.  0%  Cum.  Pref.  ... 

Do.    4  per  Cent.  1st  Mort.  Deb.  Stock 

Mersey  Con.  Ord.  Stock    

Do.    8  per  Cent.  Perp.  Pref.  

Metropolitan  E!ec.  Tram" aj  s  Uef.  

Do.    5  per  Cent.  Cum.  i'ref.  

Do.     44  per  Cent.  Deb.  Stock  

Metropolitan  Hallway  Consoltdate'i  

Do.     Surplus  Lauds  Slocks 

Do.     34  percent.  Preference 

Uo.    34  per  CeuU  "  A  "  Prelereuco  

Do.     34  l-er  Cent,  t  oiivertible  Pref. 

I  1)0.     84  l>er  Cent.  DeberituroSlOek 

I   Do.     84  per  Cent.  "A"  Ditto ^^ 

•^ lo  o«looUtiD£  the  yield  aliowanoe  bu  been  made  tor  accrued 

t  £z  Dindend 


4  15 

5  8 

6  12 
4  2 
6  18 
4  16 
3  18 


5    8  0 

5  19  0 

4  0  0 

5  12  0 

4  7  6 
16  12  0 
10  12  0 

5  6  0 
S  U  0 
4     2  0 


4  7 
10  13 

6  14 
i  19 
4  17 

7  16 
4  9 
4    2 


6  15 
4    4 


Mar,  Sept, 
Feb,  Aug 
Feb,  Aug 
Jan,  July 
April,  Oct 
May,  Mot  ! 
Klarch. ...  I 
Mar.  Sept 
J  une,  Deo 
Feb,  Aug 
Feb,  Ang 
Jan,  July 
Jan,  July 
March  . . 
Jnne,  Deo 
Feb,  Ang 
Jan,  July 
Jnne,  Dec 
Jan,  July 
April,  Oct 
April,  Oct 
Feb,  Ang 
Mar,  Sept 
Jsn,  July 
May,  Nov 
April,  Oct 
Mar,  Sept 
Feb,  Ang 
April,  Oct 
Feb,  Aug 
Jan,  July 


April.  Oct 
Jan,  July 
Mar,  Sept 
Mar,  Sept 
Jan,  July 
April,  Oct 
Jan,  July 
June.  Dec 
Jan,  July 
June,  Dec 
Feb,  Aug 
Jan,  July 
Feb,  Aug 
Feb,  Aug 
Jan,  Jnly 
Mar,  Aug 
Jan,  Jnly 
March  . . 
March  . . 
Jan,  July 
Feb,  Aug 
Feb,  Aug 
Jan,  July 
Feb  .... 
Feb,  Ang 
April .... 

Feb,  Aug 
April,  Oct 
April,  Oct 
April,  Oct 
April,  Oct 
Mar,  Sept 
Jan,  July 

Jan,  July 

April 

Jau,  Jnly 
April,  Oct 
Jan,  July 
Feb,  Aug 

j  Feb,  Aug 
I  June,  Dec 
Feb,  Aug 
April,  Oct 
May,  >  OT 
Feb,  Aug 
Feb,  Aug 
!  Feb  ....  '■ 
Jan,  July 


liU81  NKBS 
WKK  E  10 
.lUI.  V  29 
lligh-i   Low. 
eat.  '  eat. 

I'rl   " 


73 

lOU 

lotij 


ifl 


5l 


87J 

Hi 


97 
71' 

53 


7a 


H, 


6| 


87i 


13    6 


3  17 

4  10 
1    9 

6  i' 

4  7 

5  0 
«  13 

7  17 
0  0 
4  18 

6  li' 
6  » 
i    7 


4  13 
I  6 
4    U 

3  19 

4  8 
4  13 
8  15 
3  17 


0  Jan,  July 
"  April,  Oct 
April,  Oct 
Feb,  Aug 
Feb,  Aug 
Feb,  Aug 
Feb,  Aug 
Feb,  Aug 
May,  Nov 
Feb,  Aug 
Feb,  Ang 
Feb,  Aug 
Feb,  Aug 
Jani  July 
Mar,  Sept 
April,  Oct 
Mar,  Sept 
Mar,  Sept 
Jan,  July 
Mar,  Bopt 
Jan,  J  uly 
Feb,  Aug 
Jan,  July 
Feb,  Aug 
Feb,  Aug 
Jan,  July 
Jan,  July 
Jan,  July 
Feb,  Aug. 

April..  . 
_  ^  Feb,  Aug 
9  I  Jan,  Jtily 
6  I  Feb,  Aug 
Feb,  Aug 
Feb,  Aug 
Feb,  Aug 
Feb,  Aug 
Jan,  July 
Jan,  July 


Sl{      33 


114 


914      9H 


10;.    10 


944 


li 


37,- 

344 

t»i 

674 

89 

Mi 

78 

9i4 

m 

ioteroBt  bat  not  for  redemption 


626 
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ELECTIMGAJL.    CO]W[I».A.lVIES'    SUAR^E    LIST Continued. 


u 

List 

a: 

Divi- 

(/J 

dend 

St, 

St 

H. 

3J% 

St 

3% 

St. 

iX 

St. 

rix 

SI. 

6Z 

SI. 

it 

h 

1 

0/9? 

1 

0/6 

SI. 

uz\ 

1 

wn 

Kl. 

n 

100 

hX 

6/„ 

.*> 

(i 

St. 

M    j 

1 

■ 

1 

iMJ 

1 

D/IS 

1 

l'/7iS 

e 

6/0 

6 

3/0   1 

Sf. 

4« 

81. 

4« 

NAME. 


Price 

Wed.. 

July  29. 


Rate  % 
yiEiD. 

FD. 


Dividend 

DDE. 


I  BUSINESS 

WlKK  TO 

1   .lUI.Y  2fl. 


Last 
Oivi- 

PEND 


NAME. 


fnce 

Wed.. 

July  29 


Kate  % 
Yield- 
ed. 


Dividend 
Due. 


ELECTRIC  RAILWAYS  &  TRAMWAYS-  Co«(/«»erf. 

Mptropolitan  Distiiot  Knilivav  Onl UJ— 12J 

Do.     Exieiision  Prof.  (6  inrl'ent.)   J  21—26 

Do.     Assenlod  K.\l.  Plcf.  (Inl.  Guar,  byj 

UDd.  Elpc.  Riyp.  Co.  of  London,  ttd.')l  f"  -J' 

Do.     3  per  Cent.  Consoltd.  Renl-chargel  '^  ~"6 

Do.     4  per  Cent.  Midland  Kenl-charRe  ^^  ^102 

Do.     Guar.  Slock  4  per  Cent {  J*  —43 

Do.     6  per  Cent    Pfrp.  Deb.  Stock  '  H^  —120 


SI.    iX, 


Kl 

4*5! 

ih 

SI 

fi 

urn 

5 

2/6 

St 

i\X 

1 

1/0 

SI 

4*s; 

1 

ODS 

1 

o/7{ 

1 

(l/b? 

1 

I/O 

1 

"/7i 

3 

3/U 

ICC 

6s; 

1 

tl/7t 

(i 

2/0 

6 

0/7f 

H(. 

4<X 

5 

2/6 

fi 

4/2 

St. 

4% 

fct. 

6:%; 

B 

f. 

Bl. 

4U 

2 

2 

St. 

^5(; 

10 

f/O 

81. 

*X 

5 

lu/O 

6 

2/3 

hi. 

<u 

Ilf 

b/0 

lOU 

U 

1 

1 

0/9i! 

1 

'W* 

Bl. 

44% 

1 

B 

12 

12/0 

1110 

4X 

1 

2/0 

1 

0/6 

Bt. 

6;?; 

St. 

4;!; 

lOO 

4« 

100 

lb|» 

lu 

lC/0 

b 

1/J 

b 

wo 

100 

*7. 

JU 

.00 

a 

HI. 

16/0 

St. 

80/0 

hi. 

U 

HI. 

41 

10 

6/0 

10 

10/0 

6 

2/0 

h 

6/0 

60 

<*% 

20 

4/0 

100 

4»% 

Ht. 

26/0 

HI. 

17/6 

HI. 

4Z 

10 

2/0 

Ht. 

47. 

100 

4X 

26 

4% 

10 

6/0 

100 

4»X 

26 

62/6 

lUO 

fl 

100 

»1 

1     .. 

100  tx 

n 

1/3 

VlU 

4X 

10 

10 

t/o 

10 

2«,0 

160, 

6X 

10 

»/0 

HI 

*'/. 

.• 

*'/. 

Do.     4  per  Cent.  Ditto 
>'ew  Gen.  Tract.  6  per  Cent.  Cum.  Pref. 
Potteries  Electric  Traction  Ord , 

Do.     6  per  Cent.  Cum.  Pref.    

Do-     4*  per  Cent.  Deb.  Stock 
S.  Met.  Elec.  Trams.  &  Lie  6^  Cm.  Pref. 

Do.    4  per  Cent.  Deb.  Slock  

Sunderland  Dist.  Elec.Trms.6%l8tMt.Db. 
T'ndereround  Elec.  Rya.  Go.  of  London ... 
Yorkshire  (W.B.)  Elec.  Trams.  Ord 

Do.    6  per  Ceot.  Com.  Pref.    

Do.     4.1  per  Cent.  l9t  Debs 

ELECTRIC  MANUFACTURINC,  &c. 

Aron  Eleelricity  Meter  Ord 

Do.  65^  Cum.  Pf.  lex  on  a/c  arrears)... 
Babcock  &  Wilcox  Ord 

Do.     Pref. ■ 

British  Insulaled  k  Helsby  Cables  Orij. 

Do.     6  per  Cent.  Pref. 

Do.  H  per  Cent.  1st  Mori.  Deb.  (red.) 
BrilisL  Thoms'n-Houst'n  4J%  1st  Mt.Db. 
British  Westinghonse  6  per  Cent.  Pref...' 

Do.    4  per  Cent.  Mort.  Deb.  Stock 

Brush  Electrical  Engineering 

Do.    6  per  Cent.  Pref.  non-Cum. ...' 

Do.    4j  per  Cent.  Perp.  Ist  Deb.  Stock 

Do.     Perpelual  2nd  Deb.  Stock     .; 

Callender's  Cable  Con.  Ord 


71  -76 

1-J 

1-4 

8-1 

93  -96 

76  —80 
75  -80 
39  —43 

i-n 

83  —SO 


6  16 
3  19 
3  IS 
3  11 


0 
6  13 

4  14 
6     0 

5  0 

6  6 
11  12 


ie— S3 

7  12 

3  ;-3!S 

4  16 

1A-1t"5 

3  16 

ej-ej 

7     4 

6  -6* 

4  12 

02  —105 

4    B 

93  —98 

i  12 

U  -48 

15  — 15 

70  -76 
53  —58 
9i-10J 


Do.     6  per  Cent.  Cum.  Pref.  "  6J— 6} 


Do.  44  per  Cent.  1st  Mort  Debs,  (red., 
Castner-Kellner  Alkali  Co '. 

Do.  4J  per  Cent.  1st  Mort.  Deb.  (red.), 
Chadburu's  (Ship)  Telegraph  Ord.    ■ 

Do.     6  per  Cent.  Cum.  Pref.  ' 

tConsoIidated  Electrical  Co 

Consolidated  Signal  Co 

Do.    6  per  Cent.  Cum.  Pref.  

*  Crompton  &  Co.  (Nos.  1  to  86,000)   

Do.    6  per  Cent.  1st  Mort.  Debs.  (red,). 

Davis  &  Xintniins 

Dick,  Kerr  &  Co.  Ord 

Do.     6  per  Cent,  Cum.  Pref. 


105  —107 

ii-1* 

102  —106 
ll-s-lA 

1  -li 
g-4 

90  —93 

a-u 
lJ-1^ 
1  -IJ 


Do.     4J  per  Cent.  Deb.  Slock    £9  -102 


Edison  8:  Swan  United  ("A'"  Sh.)  (£3pd. 
Do.    (£6  paid) 
Do.    4  per  Cent.  Mort.  Deb.  Stock  ( rd, ) 

Do.     6  per  Cent.  2nd  Deb.  Stock 

Edmundson's  Elec.  Corp.  Ord.    

Do,    6  per  Cent.  Cum.  Pref.  

t  Do.    4j  per  cent.  Ist  Mort.  Deb.  (red.) 

,  Bleclric  Construction  Co 

Do.    7  per  Cent.  Cum.  Pref.  

it  Do.     4  per  Cent.  Perp,  Ist  Mort.  Oebs. 
General  Elect  ric  (1900)  5%  Cum.  Pref,... 

I     Do.    4  per  Cent.  1st  Mort.  Debs 

Henley's  Telegraph  Works  Ord 

Do.     4  j  per  Cent.  Pref,    

I'o.    4i  per  Cent,  let  Mort.  Deb.  Stock 
(India  lUibber,  Guttapercha,  &c.,Wrks. 

Do.     4  per  Cent.  Debs,  (red.) 

Malioniil  Elec.  Construction  Co 

Kichardeons,  West  garth  &  Co.,  Ltd.  Ord. 

Do.    C  per  Cent.  Cum.  Pref. 

1     i  o.    4*  per  Cent.  Perp.  Deb.  Slock    ... 

Simplex  Conduits  Ord 

Do.     6  per  Cent.  Cum,  Pref,  

tlelegraph  Crmsti  uctinn  &  Maintenance 
!'o,     4  |icr  Cent   Deb,  P,und8  (1909)    ... 

Vickers,  Sons  k  Maxim,  Ltd  ,  Ord 

Do,  6  per  Cent.  non. Cum.  Preference 
Do.  6  per  Cent.  non-Cum.  Preferred 
Do.  4  jier  Cent,  let  Mort.  Dli.  Sk.( red  | 
Do.  4j  per  Cent.  2nd  Mort.  Deb.(red.) 
Do.  6  percent.  Srd -Mort.  Dcl.s.bcrip. 
1,7"  I M.  (;, White  k  Co. «  4  Cm.  Pref.  id&bonus 

Willans  &  Robinson  Ord 

Do,     B  j.er  Cent.  Cum.  Pref. 

Do      4  per  Cent.  Ist  Mori.  Debs. 


TELEGRAPHS. 


4-3 
14-24 

76  •   79 

86  — S7 

i-% 

4-1 

60  —67 

1-4 

14-2 
66"— 71 

7J-8 
84  -i7 
lOj-llJ 

S  -64 

106  —108 

164-ie§ 

t8  — KO 


1-8 

87  —90 

14 

6* 
31  —33 
100  —102 

li;:-li,v! 

1  -1* 
102  —106 
1U3  —106 
114    -108 
102  -lOl 

7  -8 

il-U 

3  — 3i 
72  —70 


Ama^.on  Telegraph 

Do.     5  per  Cent.  Debs,  (red.)    

A  Off  lo- American  , 

Do,     Preferred    

Do.     Deferred     

Cnnimerciat  Cable  4  per  Cent,  Deb.  Stk. 
Cuba  Hulinuirine  Orel 

Do,     Pieferenee  10  per  Cent 

Direct  Hpunit.h  Ord 

Do,     10  per  Cent.  Cum,  Pref.    

Do,     4(  per  Cent.  Del 

Direct  I'niled  SlatcR  Cable  '     ]3g— 182 

Direct  West  lndi»Cable4jJi  Kg.  Db.(rd.)      Bj  — loj 

IfBHleni  Ordinary     Ii2  — 186 

KJ  per  Cent.  Pref.  8l<ick  834— U^i 


li-n 

88  —89 
67  —60 
103J-10(J 
151— Ibj  I 
83  — 8«     j 

74-84 
161— lOi 

3  -31    I 

S  -9 
00%     103°^  I 


I'o.    4  PIT  Cent,  Mort,  Deb,  Sik.  (red.) 

Itantcrli  Kxlensioii  

Do.     4  I  er  Cent.  Dob.  Stock  

Kantern  4;  8.  African  l\  Mort.  Dob.  1900 
Do.     4J;  Mnunlius  Sub.  Debs,  (red.) 
O.N.  (oJ  Copenhagrn),  «i!b  Coupon  74  * 
Halifax  «:Uerniud»44iil«lMt,Db.(red.)|     „       ,„ 

Inoo-Kuropean [     fifl  —69 

66  -7U 
68  —70 

«-« 
97  —10) 


101  —103 
121-184 
lOl  —108 
100  - 102 
100  -1024 
27  -20 
98  -100 


Macks*  Conijianica  Common 
Do.     i'reforeni'p     

&lBrconi  »  Wireless  Teleg.  Co. 

I'aciUe  A  Europe  nTel.liOa»r.Db(t(r»d.) 

\\vt\  Ct-ttbtol  America 

Do.     4  per  Cent.  Ueba 

We'.i  India  &  Panama  

I'o.    II  pir  (  fhl.  Isl  Pref. 

Iio.    Opi  r  Criii.-,:nil  Prcl.ez,oiia/u  of  ar, 
Ho,    I.  per  Ci  hi.  Debs 

Weslerii  'Irlrftraph    

Do,    4  per  CenI,  Deb,  Block  (red,) ,,,.! 

Western  I'nion  Telelih,  »l,ir(0«l  Hondi 


W  — l6l 

n; 1 1 

fi-m 

»9  -102 

oai-ioii 

60  -85 


6    5    C 


3    8 


6  0 

7  14 

7  1 
i  7 
4     4 

8  14 

4  S 
8    8 

5  6 

7  0 

8  17 

6  4 
8  1 
6     7 


5  0 

6  1 
5  16 


6  14     0 


6  10 
4    2 


7  2 
6  17 
6    0 


3  IS 
8  11 

4  9 
4  14 

3  16 

4  6 

7  l6' 
4     0 

8  11 
6     6 


6  12 
6  13 

3  16 

6  7 

4  13 

7  0 
0  1 
6  4 
6  11 
4  7 
6  11 
4  10 
6     4 

4  2 

8  17 
6     8 

5  17 
8  IH 
8  \i 
e  16 
4  10 

6  12 
E  14 
6  11 

4  o' 
4  6 
8  19 


Feb,  Aug 
Feb,  Aug 

Feb,  Aug 
Jan,  ,Tuly 
.Tan,  July 
Mar,  Sept 
Jan,  July 
Jan,  July 
May  .... 
April,  Oct 
Feb,  Ang 
May,  Not 
Feb.  Aug 
Jan,  July 
Jan,  July 
June,  Deo 
Maroh  .. 

Jan,  Jnly 


April,  Oct 
April,  Oct 

July,'  Feb 
Jan,  July 
Jan,  July 
Mar,  Sept 
Feb,  Ang 
Jan,  Jnly 
March  . . 
Mar,  Sept 
Mar,  Sept 
Jan,  July 
Jan,  Jnly 
Jan,  July 
Not,  May 
May,  Not 
Feb.  Aug 
March  . . 
April,  Oct 
August ... 
April,  Oct 
April,  Oct 
Jan,  July 
Jan,  July 
Mar,  Sept 

Sept 

Sept  .,_ 
Jan,  Jnly 
Feb,  Aug 
Feb,  Ang 
June,  Dec 
Mar,  Sept 
Jan,  July 
May,  Not 
Jan,  July 
Jan,  July 
July  .... 
Jan,  July 
June.  Dec 
Mar,  Sept 
Feb,  Aug 
Feb,  Aug 
Mar,  Sept 
Feb,  Aug 
April,  Oct 

April 

Not  .... 
May,  Nov 
Jan,  July 


Uigh- 
eet, 

i  12 
22 


74} 


I  BUSINISj 

I  WiEK  10 

JDI.V29 


Low- 

est. 

m 

21} 

ICOj 

St.: 

*' 

6 

1 

St.: 

*' 

St. 

TELEPHONES. 


4C4 


10  ;^ 

106i 


1061 
IsV 


Mar,  July 
Jan,  Jnly 


June,  Dec 
June,  Dec 


Apr.  Oct 
Apr,  Oct 
May,  Not 


June,  Dee 
June,  Dec 
F,Mv,Ak,N 
K,My,Ag,N 
K,My,Ag,N 
Jn,Ap,Jy,0 
Feb,  Aug 
Feb,  Aug 
April,  Oct 
April.  Oct 
Jan,  July 
.lB,Ap,Jy,0 
June,  Dee 
.la,Ap,.ly,0 
,Ia.Ap,.ly,0 
May,  Not 
Ja,  Ap,Jy,0 
Feb,  Aug 
Feb,  Aug 
May,  Not 
Jan,  July 
June,  Doe 
May,  Not 


32} 

ij; 

104 


.081 


16!^ 


;C21 


a.vi    . 


7    1    0 


4  18 
4  19 
8  IB 
4  14 


0  Ja,Ap,Jy,0 
Ja,Ap,Jy,0 
Apnl.... 
June,  Dm 
May  .... 
Jau,  July 
May,  Nor 
May,  Not 
May,  Not 
Jau,  July 
Mr,JD,0,U 
June,  Deo 


l'.'.i 
Iftft 
86] 


181 

di-J 

131] 

3tl 

102i 


16ji 
84(1 


IS'.'o 

1824 

1"»» 
12J 
101] 


89        28J 


8 

ti- 
ll 

BOA 


131 


2« 

4% 
6% 
3/0 
0/7i 
0/6 

61; 

65, 
6/0 
f/O 
2/6 
3U 


I  £  a. 

tAmer.  Telephn.  &  Telegh.  Cap.  St '122-127     6    6 


St.:  4j; 


Do,    Coll,  Trust  $1,0004  per  Cent.  Bds      89  —92 
Anglo-Portug'se  Tel.  b%  1st  Mt.  Db.  Stk.    101  —104 

Chili  Telephone 8—84 

Montevideo  Telephone  Ord iS— 1  rV 

Do.    6  per  Cent.  Pref. iO— !.'■ 

National  Co.  Pref.  Stock   109—111 

Do.    Def,  Stock 118—120 

Do.    6  per  Cent.  Cum.  Ist  Pref.    i     I04— IfJ 

Do.    6  per  Cent.  Cum.  2nd  Pref. '     10—12 

Do.     6  per  Cent.  non-Cum.  3rd  Pref.  ...        5^-52 

•  Do.     Deb.  Stock  3J  per  Cent,  (red.)    ...      »7*  -994 

Do      4  per  Cent,  Deb.  Stock  (red.) U'l  — lO'i 


1   1/0       Oriental I's— 14 


ll  6/7i 
St.    iX 

St.:  44% 
3/0 
2/6 
HX 


h 

St.! 
St. 

6 

St'! 

St. 
St 
St. 
40 
100 
St. 
St. 

6 

5 

101 

100 

St, 
St. 

6 
100 

1 
S'-. 

6 
St. 

100 


8/0 
5/9 
3/0 
6% 


3/D 

5/0 
6% 
6% 
4/0 
2/6 

m 

8% 
6« 
5% 
iiX 

4k 

6% 


Do.    6  per  Cent.  Cum,  Pref. 

Do.     4  per  Cent.  Red,  Deb.  Stock 

Telephone  Co.  of  Egypt  44S;Db.Stk.(red,) 
United  River  Plate 

Do,    6  per  Cent,  Cum,  Pref, 

Do,     44  Deb,  St,  Red 


FINANCIAL,  INVESTMENT,  &c. 


14-1} 
88  —91 
88  —101 

6J-7}  : 

6  — BJ 
9SJ— lOIJ 


4 
4  16 

4  14 
6  12 

5  6 

6  8 
6  0 
4  13 
6     0 

4  6 
3  10 

3  17 

5  6 

4  16 
4    8 

4  11 

5  10 


St. 


et. 


100 


2/6 
642; 

67. 
6X 
6^ 

2/8 
3/6 

44% 

l"/3 
ii 

6^ 


6% 
6% 
1/0 
U(7J 
6% 
iX 
bX 
«l 
6% 
44% 

1/0 
6% 
3/0 

m 
»>* 

6% 
i\X 


Elec.  &  Gen.  Investment  6^  Cum,  Pref,  3J — 4 

tGlobe  Telegraph  &  Trust lUJ— lOJ 

f  Do.    6  per  Cent.  Pref. 1'}— 13i 

Submarine  Cables  Trust  (Cert,) !  127  — lao 


COLONIAL  AND  FOREIGN  ELECTRIC 
RAILWAYS,  TRAMWAYS.  &c. 

I 

Anglo-Argentine  6%  Cuin.  1st  Pref,  j      64— 0| 

Do.     10;i  Non-cum.  2nd  Pref.   '     85  —»i 

Do.     Permanent  6%  Deb.  Stock   j  l4i  — la6 

Auckland  Elec.  Irauie.  bX  Deb,  (red.)...     103  —106 
Brisbane  Electric  Trania,  Invest,  Ord.,,.'     4,->, — 4,% 

Do,    6  per  Cent.  Cum.  Pref. ,       4)^-6^ 

Do.    4J  per  Cent.  Db.  Prov.  Certs tb  — loi 

■    ~  '      ■  — m  _i29 

109  —113 
104  — lOi 
99  —102 
100  —103 
101  -  104 


British  Columbia  El.Ry.Df.  Ord, 

Do.     Pref.  Ord.  Stock 

t  Do.     6%  Cum.  Perp.  Pief.  Stock 

Do.     44  per  Cent,  1st  Mort,  Debs 

t  Do,    \  ancouver  Power  Debs 

Do.    4J%Perp   Con.  Deb,  St 

Buenos  Ayres  Elec,  Trams    (1901)  Ltd, 
Deb.  St 63-97 


Buenos  Ayres  Grand  National  Ord. 

Do.    5  per  Cent.  Cum.  Pref.  

Do.     6i  per  Cent.  Pref.  Deba 

Do.    0  per  Cent,  lat  Deb.  Bonds 

Buenos  Ayres  Lacroze  Tranis  1st  Mt.  Db. 
Buenos  Ayres  Port  k  City  Tram.  1st  Mt. 

Deb.  Stock  £76  Paid   

Calcutta  Tramways  (1  to  137,010)  

Do.     6  per  Cent.  Cum,  Pref.     

Do.    4j%  1st  Deb.  Stock  (red.)     

Cape  Electric  Tram  Shares 

City  of  Buenos  Avres  Trams  Co.  ( I904,Sh. 

Do      4  per  Cent.  Deb.  Stock 

Colombo  Tr.  i  Ltg.  iX,  l3t  Mt.  Db 

Electric  Traction  Co.  of  Hong   Kong  5 

per  Cent.  1st  Mort.  Debs 

t  Havana  Elec.  Ry.  Con.  Mt.  6%  *l,000  60 

year  Coup.  Bds 

Kalgoorlie  Kiec.  Trams  Sh 

Do.     5  per  Cent.  "  A  "  Deb.  Stock 

Do.     0  per  Cent.  "B"  Ditto 

Lisbon  Elce.  Trams.  Ord 

Do,     6  per  Cent.  Cum.  Pref, 

Do,    E  per  Cent.  Reg.  Mort,  Deb.<  

M«dras  Elec.  Trams.  6%  Deb.  Stk 

Manila  Elec.  Ry.  31,000  Gold  Bonds 

Mexico  1  rains  Uo.  Com.  St 

I'o.  Gen.  Con.  Isl  Mori.  B  Gold  Bds... 
Montreal   bl.  Ry.  Sterling  44  per  Cent 

Debs.  (1022)    

Perth  Eke.  TronisOrd  , 

Do.      1st  Mt.  Db.  Stock  

Rangoon  Elec.  Trams  k  Supply  Co.  6% 

Ciun.  Pf. 

Do,    4i'4  1st  Mort.  Ueb.  Sik 

Sao  Paulo  Tramway,  Light  &  Power  Co, 

8100  Stock 

Do.     6  per  Cent.  Ist  Mt.  $500  lib 

Toronto  Ry  Co.  1st  Mt.  41  <  Ster.  Bonds 


COLONIAL  ANO  FOREIGN  ELECTRICITY 
SUPPLY  &0. 


24 

-l^ft 

34-4J 

99 

-103 

100 

-104 

93  - 

-96 

64  - 

-88 

41- 

-ik 

4ii 

-bt 

101  - 

-101 

.\, 

-A 

tj-6i 

9(  - 

-lol 

i8 

-91 

4  14 

5  13 
4  2 
4  14 
4 
4 
4 
6 
& 
4 
4 
4 
4 


Ulgn- 

eot. 


5     2     6 


6  12 
S  14 
4  13 
4     6 


to  -85 

:t's — 3i 

80  -8) 

Hi  -73 

1-11 

1-1} 

12     Ml 

93  —16 

86  -9j 

:os.j— IIO4 

91j-92ii 

lOJ  -104 

1  ;■ '-'LI 

10i-io4 

64-69     I 
Di4-ll»4  j 

112  —146 
98  -99r  : 
(W  —101  I 


6     9 


6    8/0 

10|B/2.'„ 
8t.    447. 


4,9 

7/2 
6% 


BOO 
B 


St.    «% 

10a    0/3 
„  1 1  0/74 

6001  SZ 


81 
6Jt 

0/i 

in 

w 

*t 


Adelaide  Elec.  S'ply  Co.6XCu.Pr. 

Bonibfly  E.  S.  &  T.  0;„  Cm.  Pf.   

Do.     4jpcrCiMit.  Ueb.  Blk.(re(I.) 

CHkutIa  Klee.  Supply  Old 

Ciininliim  Orii.  Klco.  (Jo.  Com.  Mt.    .. 
C'liKt  nor  Kl«M-tr()lvlieAlkttliro.(or  U.S.A.) 

,       Iht  Mort.  Stl.  'DcIib 

I  EIpcI.  Ui'vclnpiiii'iit  Co  of  Ontario..., 
I   Eire.   l.t^;.   &  Trnc.  Co.  of  Aiist.  6  pei 

!       Out.  Ctim,  Prof. 

I>o.     f»  per  Cent.  I)pb  Stock 

EIpc.  Supply  Co.  of  Victoria  6  per  Cent 

I       lnt  Mori.  JMi.  Kt 

Indian   KIrc.   Bup.  &  Xiuc.  Co.  CoiiBtn. 

I       Ueh.  81.  Kd 

Kaltioorlie  Elec.  I'ower  &  LIk,  Ord. 

i     iHi.     (]  i>er  Cent.  Cum,  I'rel 

I   Madrai  K.  H, 
I       Uvh.  Kt 
Mexican  Blcc.   LikIiI  Co.  bX  lit  Morl. 

Uold  I'oniU 

Mfxican  Lt.A  I'uwiT  Co. Clip. 8t 

Do.   6  0''>  Mort.  U"U)  Hnils 

Montrrul  U.  WX.ii  Poner  Co.  Cap.  Ot 

liiver  Plate  Kleiiririly  Co.  Ord 

l>o.     (1  per  CiMit.  non-Cum.  I'rof  

Do.     fl  per  Cent-  I'cb.  Stock 

IIumHo  ttleo.  Co.  ti/.  Pref.  (1-20.U0U).., 
t£lha%vinif:nn  Water  \.  Power  Co.  Gap.  St. 

l>o.     6  perCent.bdt 

f  Victoria  Kalln  Tower  Co.  Pref, 


.  Corp.  b  per  Cent.  CoDitD 


43-61 

6  11    0 

1  t-lui 

sue 

91  -91 

4  13    9 

6i-Bj 

5   1(0 

fS  -Oj 

7   11     0 

92-97 

6    16 

8)-  B3A 

0    10 

2  -2J 

.. 

8J  -90 

6    B    0 

DO  -98 

6    7    e 

30  -40 

It    0    0 

's-r 

8    0    0 

M-BO 

«  U    0 

SiJ-SBJt 

6  17    0 

ta  —  tw 

,, 

9Ul-'.ili 

6    S    6 

114  — vy 

6     1     0 

i    1 

0     u    0 

«-i 

II    0    0 

90-96 

6   :   e 

•8-3* 

6 17  e 

73  -U 

9    6    6 

101  -103X 

4  W     « 

Jan,  July 
Mar,  Sept 
August . . 
Nov  .... 
May,  Nov 
Feb,  Aug 
Feb,  Aug 
Feb,  Aug 
Feb,  Aug 
Feb,  Aug 
June,  Dec 
Jan,  July 
April,  Oct 
April,  Oct 
Jan,  July 
Jan,  July 
July  .... 
June.  Dec 
Jan,  J  uly 


Jan,  July 
il<  DcMr  Ju 
SpDcMrJu 

April,  Cot 


April,  Oct 
Jan,  July 
June,  Deo 
Jan,  July 
May  .. . . 
Maj,  Not 
Jan,  July 
Mar,  Sept 
May,  Nov 
Jan,  July 
April,  Oct 
Jan,  July 


Ja,  Jul  .. 

Feb,  Aug 
Jan,  July 
April,  Oct 
Mar,  Sept 

Feb,  Aug 

Mar,  Sept 
Jan,  ,Tuly 
Jan,  July 

F,My,"A,N 
June,  Dee 
May,  Wov 

June,  Dec 

Feb,  Aug 

Jan,  July 
Jan,  July 
July  .... 
Jan,  July 
Jan,  July 
Jan,  July 
Feb,  Aug 


Low 


Ig's 

110? 

io§ 

sis! 

98JI 


10) 

IH 


lo;; 
I'i; 

l-.7t 


61  I 

t"i 


llii 

io6i 


1D2J 


lOl 


llj 

13 1 
127 


6 
lOlJ 


64  i 


101 


10! 


Feb,  Aug 
May  .... 
Jail,  July 


June,  Deo 
Feb,  Aug 


Mar,  SepI 

Jan,  ,lulr 
April,  Oct 

Jan,  Jul/ 

Feb,  Aug 
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NOTES. 


The  London  Power  Bills. 

The  London  and  District  Electricity  Supply  Bill,  which 
was   under  discussion  in  the  House  of  Commons  as  we 
went  to  press  last  week,  has  passed  its  second  reading  and 
is  to  be  considered  in  Committee  during  the  forthcoming 
autumn  .session,  when  the  other  two  IJills  relating  to  elec- 
tricity supply  in  London  will  also  be  brought  forward  for 
their  second  reading.     An  account  of  the  debate,  which 
will  be   found   in  our   Parliamentary  colunnis,  evidences 
great  determination   on  the  part  of  the  (Jovernnieut  to 
secure   an   early   settlement   of   the   question    of    power 
supply  in   London.     Tt  will  al.so  be  observed  that  many 
members  of  the  Progressive  party  on  the  Loudon  County 
Council  were  amongst  the  supporters  of  the  Bill.     The 
opponents  to  the  measure  comprised  first  those  vvho  are 
desirous  of  protecting  municipal  undertakings  within  the 
area  covered  by  the  Bill  from  the  possibility  of  competi- 
tion, and  second,  those  who  are  opposed  to  private  enter- 
prise in  any  shape  or  form.  ( 


Mr.  Winston  Churchill  made  a  lengthy  speech  in  sup- 
port of  the  second  reading,  and  employed  arguments  which 
showed  clearly  that  the   right   hon.  gentleman  had   not 
devoted  as  much  time  to  the  subject  as  is  necessary  to  be- 
come fully  conversant  with  all  the  details.     His  notion, 
that  because  London  is  larger  than  Newcastle  it  therefore 
ought  to  have  a  cheaper  supply  of  electricity,  is  of  the  very 
crudest.     It  would  be  equally  reasonable  to  demand  that 
coal  should  be  cheaper  in  London  than  in  Newcastle,  simply 
because  the  former  is  the  larger  city  and  therefore  pre- 
sumably consumes  more  in  a  given  time.     As  a  matter  of 
fact  it  is  utterly  useless  to  attempt  comparisons  between 
the  two  cities,  and  the  sooner  this  is  realised  by  all  con- 
cerned the  sooner  is  the  problem — for  there  is  undoubtedly 
a  problem — likely  to  reach  solution.    If  it  were  not  for  the 
gravity  of  the  issues   involved,  Mr.   Chuechill's  speech 
would  provide   a  good   deal  of  amusement,  especially  to 
members  of  the  electrical  engineering  profession.     He  de- 
precated any  suggestion   of  the   debate  rising  to  "  tragic 
heights,"  but  a  few  minr.tes  before  he  had  said  that  for 
the  people  of  London,  "  all  these  millions,  rich   and  poor 
alike,  whether  in   their  units    or   in  combination,  cheap 
electricity   was  scarcely  less   important  than  cheap  and 
abundant  food."     His   technical   knowledge  is   well   illus- 
trated by  his  statement  that  "  the  mains  of  London  should 
be  flushed  with  a  cheaper  supply  of  electricity." 


Electrical  Nomenclature. 

We  pulilisli  on  another  page  the  first  part  of  the  schedule 
of  terms  which  has  been  drawn  up  by  the  Sub-committee 
on  Nomenclature  appointed  by  the  British  Committee  of 
the  International   Electrotechnical  Commission.     On  the 
whole,  there  is  very  little  in  this  list  to  which  exception 
can  be  taken,  and  in  many  instances  the   definitions  are 
largely   a  matter  of  individual   taste.     Nevertheless,  we 
may  perhaps  point  out  that  the   definition  of  "candle- 
power  "    does    not    come    within    this    cateoory.      It    is 
the     word     "  intensity "     to    which    we    call    attention. 
Hitherto,  intensity  has    been  regarded  from  an  entirely 
different  point  of  view.     For  instance,  intensity  of  field 
is  the  number  of  lines  per  square  centimetre.     In  exactly 
the  same  way,  intensity  of  illumination  is  defined  as  the 
total  light  energy  falling  on  a  surface,  divided  by  the 
area  of  that  surface,  provided,  of  course,  that  the  illumi- 
nation is  uniform.     Following  this  idea,  luminous  inten- 
sity can  only  be  regarded  as  "  candle-power  per  unit  area 
of  source." 
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Anxther  definition  to  which  exception  will  probably  be 
taken  is  that  of  "coherer."  Strictly,  a  coherer  is  a  device 
whose  resistance  is  loicerecl,  and  not  merely  altered,  on 
the  reception  of  a  signal.  For  this  reason  such  an  arrange- 
ment as  that  devised  by  Dr.  Lee  de  Forest,  consisting  of  a 
tin)'  electrolytic  cell,  the  resistance  of  which  in.reases  on 
the  reception  of  a  signal,  could  by  no  stretch  of  imagination 
he  called  a  coherer  ;  yet  its  resistance  is  altered.  However, 
■we  regard  this  definition  as  of  minor  importance  compared 
with  that  involving  candle-power,  and  there  is  no  very 
great  objection  to  making  a  more  general  use  of  the  word. 


Electric  Haulage  on  Canals. 

It  is  undoubtedly  a  fact  that  the  construction  of  a  vast 
network  of  railway  track  in  this  country  was  largely 
responsible  for  the  disuse  of  canals,  and  that  the  result 
was  accelerated  by  absorption  of  interests  in  a  number  of 
cases.  The  consequence  is  that  the  existence  of  canals  has 
been  almost  forgotten,  or  at  any  rate  seriously  neglected, 
so  far  as  their  utilisation  as  highways  is  concerned. 
Yet  there  is  a  possibility  of  their  being  used  again, 
in  a  remunerative  fashion,  and  schemes  are  contin- 
ually being  put  forward  to  attain  this  end.  Obviously 
the  traffic  would  be  mainly  for  goods,  but,  on  the 
other  hand,  there  are  many  features  of  interest  on  the 
canals  in  the  South  of  England  which  might  even  attract 
a  leisured  class  of  passenger.  .Judging  from  the  evidence 
which  was  taken  during  the  sitting  of  the  Eoyal  Commis- 
sion on  Canals  and  Waterways  nearly  two  years  ago,  elec- 
tric haulage  on  canals  does  not  seem  to  be  very  favourably 
considered  by  many  of  those  responsible  for  these  water- 
ways, but  it  has  been  adopted  in  several  instances  in  other 
countries.  The  Paper  by  Messrs.  L.  P..  Stillwell  and 
H.  St.  ('.  PUTXAM,  read  a  short  time  ago  before  the  American 
Institute  of  Electrical  Engineers,  and  reproduced  in  abstract 
in  this  issue,  contains  much  useful  information  on  this  sub- 
ject, and  the  figures  given  as  the  result  of  many  tests 
should  prove  valuable  to  engineers  who  are  interested 
in  tliis  ijuestion. 


A  Large  South  Wales  Colliery  Power  Plant. — In  our  de 
scription  of  the  Ferndale  Colliery  equipment  which  appeared 
on  p.  591  of  our  last  issue  we  stated  that  four  Stirling  boilers 
of  the  three-drum  type  were  installed  for  generating  the  neces- 
sary steam.  We  are  informed  by  the  Stirling  Holler  Co.  that 
this  should  lie  four  Stirling  boilers  of  the  /"/'(-drum  type,  as 
three-drum  type  boilers  are  only  made  in  small  sizes,  and 
those  in  use  at  Tylorstown  are  very  large. 

Electrical  Transmission  of  Power  for  Marine  Propulsion. — 
In  (inr  last  issns  we  gave  an  abstract  of  a  I'ajjer  by  Mr.  \V.  !'. 
J)nrtnall  dealing  with  this  interesting  subject  which  was  con 
sidured  to  be  rather  "  in  the  air."  It  is  now  staled,  however, 
that,  while  the  system  has  not  yet  been  adopted  for  ocean 
liners,  it  is  being  employed  successfully  on  tiie  fire  boats  in 
Chicago.  The  same  turl)me3  drive  both  the  main  generators 
and  the  centrifugal  fire  pumj)?,  thus  saving  special  pumjiiiig 
engines  anrl  at  the  same  time  tending  to  economy,  as  veiy 
little  power  is  requirctl  for  propulsion  when  the  |)iunp8  are  at 
work. 

Cable  Interruptions  and  Repairs. 

Iliilc  i)f  liilcrruptiDn.  Dnto  of  Ro|>nir. 

T.UB  Pahiias— Arrerifo Miiy  18,  1908  ...  — 

Kot^noii— (JiiukI  B.1CWI1I1    ...  Jiilv  20,  1908  ...  Aug.  H,  1908 

Jcclcln—.Siinkiin .luly  Z7,  1908  ...  — 

Aswuh-Miissownh July  28,  1908  ...  — 

Tiiriidnd-  Dfiminrii     Ann.    1,  1908  ...  — 

KwnnclanK— MuiiikIo    Aug.  5,  1908  .„  — 


First  Atlantic  Cable. — On  August  ."),  1858  (50  years  ago  oi> 
Wednesday  last)  the  laying  of  the  first  submarine  telegraph 
cable  between  (ireat  Britain  and  America  was  accomplished. 

International  Conference  on  Electrical  Units. — The  I'resi- 
dent  of  the  Board  of  Trade  has  aj)pointed  the  Right  Hon.  Lord 
Rayleigh,  O.M..  P.K.S.,  Prof.  J.  J.  Thomson,  F.R.S.,  Dr.  R.  T. 
Glazebrook,  F.K.S.,  Sir  John  Gavey,  Kt.,  C.B.,  and  Mr.  A.  P. 
Trotter  to  be  the  British  delegates  to  the  International  Confer- 
ence on  Electrical  Units  and  Standards,  which  is  to  assemble 
in  London  on  October  12.  Mr.  W.  Duddeli,  F.R  S.,  and  Mr. 
M.  J.  Collins,  of  the  Board  of  Trade,  will  act  as  secretaries  to 
the  British  delegates,  and  Mr.  F.  E.  Smith  and  Mr.  C.  W.  S. 
Crawley  as  assistant  secretaries. 

Telegraphy  in  Africa. — L'TUectrkien  announces  that  a  tele- 
graph system  will  shortly  be  completed  in  the  French  African 
colonies  enabling  commun  ication  to  be  established  with  the 
most  distant  posts.  The  Government  of  French  West  Africa 
is  erecting  a  line  connecting  Tm^buctoo  with  Zinder,  thus 
putting  the  basins  of  the  Xiger  and  Tchad  in  communication 
with  the  Coast.  This  Government,  in  conjunction  with  that 
of  Algeria,  has,  it  is  stated,  under  consideration  a  line  con- 
necting North  and  Central  Africa,  which  will,  iu  effect,  dupli- 
cate the  submarine  cable  from  Brest  to  Daken. 

Faraday  House  Journal. — The  July  number  of  this  journal 
is  quite  up  to  the  usual  excellent  standard  that  we  are  now 
accustomed  to  expect.  Perhaps,  but  this  may  only  be  due  to 
the  hot  weather,  the  number  before  us  is  rather  thinner  than 
usual,  but  the  contents  make  up  in  ipialit)'  what  they  may  lack 
in  quantity.  Ficcr^  tic  resistance  are  provided  by  Messrs. 
A.  S.  Cross,  H.  W.  Swann,  T  C.  Harrison  and  T.  C.  Kay, 
who  write  on  subjects  so  far  apart  as  "Tramway  Rail  Potentials" 
and  "  Sj'stems  of  Works  Cost  Keeping."  The  list  of  exami- 
nation results  at  the  end  of  the  issue  has  doubtless  rejoiced 
many  hearts  and  disappointed  as  man)'  more 

A  Solderlnss  Cable  Connection. — TheR'hctiic  Railmiti Review 
describes  an  arrangement  whereby  the  load  on  the  traction 
feeders  of  the  Brooklyn  Rapid  Transit  Co.  was  equalised.  The 
cables  are  about  2J-  in.  in  diameter,  are  run  along  the  Brooklyn 
Bridge  and  aresupportedin  insidated  cradles  from  thestructure. 
The  nearness  of  the  cables  to  each  other  prevented  the  use  of 
the  ordinary  splice.  A  solderless  connection  wa.s,  therefore, 
designed,  which  grips  the  cable,  while  a  copper  conductor  con- 
nects the  clamp?.  By  this  arrangement  the  cables  were  not 
cut,  just  enougn  insulation  being  removed  to  accommodate  the 
connection.  After  their  insertion  the  connectors  were  taped 
and  then  covered  with  insidating  compound. 

The  Induction  Motor  in  Mining  Work. — In  an  address  on 
this  subject  recently  delivered  by  A.  W.  K,  Pierce  before  a 
meeting  of  the  South  African  Association  of  Engineers,  held 
at  .hihanuesburg,  the  author  stated  that  the  most  suitable  in- 
duction motor  for  general  use  was  one  ruiming  at  as  high  a 
speed  as  was  consistent  with  its  size,  at  a  voltage  not  exceeding 
400  and  on  a  circuit  having  a  frecpioncy  of  50  cycles  per 
second.  He  confined  his  attention  to  three-phase  motors  of 
the  induction  type,  and  s.aid  that  certain  special  applications 
I  of  electric  power,  or  the  limitations  imposed  by  tlio  existing 
systems  of  supjily,  ujight  occasionally  render  the  employment 
of  other  types  necessary,  but  such  circumstances  would  only 
be  exccptiotuil. 

Use  of  Selenium  in  Signalling. — A  patent  which  has  been 
issued  in  Germany  dealing  with  the  use  of  selcniimi  for  signal- 
ling purposes  is  described  in  a  recent  issue  of  tho  H'estertt 
Elcclricum.  Tho  arrangement,  which  is  due  to  Hirt,  endeavours 
to  eliminate  the  disturhances  caused  by  tlie  variation  of  sun- 
light ()i-  other  external  illumination.  Tho  car  carries  a  source 
of  polarisetl  liglit,  which  on  passing  tho  i-ignal  point  is  retiectod 
through  a  Nicol's  prism.  In  the  paths  of  the  two  sets  of  rays 
thus  formed  are  two  seleuinni  cells  c  inncctcd  to  a  battery.  In 
series  with  these  cells  arc  placed  the  opp  )>ing  windings  of  a 
ililferontial  relay  controlling  a  Buitable  source  of  i-urrent  which 
operates  the  signal  mechanisni.  It  will  thus  be  seen  that 
inijinlariscd  light,  such  as  cnuui.itcs  from  the  sun  or  other 
external  source,  will  not  atlccl  the  relay,  which  will  only  be 
operated  by  the  polarised  source  of  light  on  the  car. 


THE  ELECTRICIAN,  AUGUST  7,  1908. 


629 


Single-Phase  Electric  Traction  in  America. — According  to 
the  KlictiU-  Hailiray  Heiifir  the  Pennsylvania  Railway  autho- 
rities have  been  studying  the  relative  merits  of  the  various 
systems  of  traction  available  for  the  operation  of  their  lines  in 
the  vicinity  of  New  York.  To  obtain  more  extensive  infor- 
mation on  the  value  of  high-voltage  single  phase  overhead  con 
struction  under  special  conditions,  the  company  has  determined 
to  equip  about  five  miles  of  their  system  where  experimental 
work  will  not  interfere  with  the  traffic.  The  branch  line 
chosen  is  practically  straight  with  easy  gradients,  and 
suitable  for  running  at  speeds  up  to  at  least  65  miles  per 
hour.  Several  types  of  overhead  catenary  construction,  both 
for  tunnel  and  open  line  conditions,  will  be  installed  and  tested 
for  both  locomotive  and  multiple  unit  train  operation.  The 
tests  will  be  conducted  during  the  summer  and  early  autumn. 

The  Electric  Drive  in  Cement  Mills. — According  to  the 
Western  Electrician,  the  new  mill  of  the  Santa  Cruz  Portland 
Cement  Co.  at  Davenport,  Cal.,  with  a  capacity  of  12,000 
barrels  per  day,  is  entirely  operated  by  the  electric  drive.  The 
necessary  power  is  purchased  from  the  Bay  Counties  Power 
Co.  The  incoming  60,000  volt  current  is  stepped  down  to 
2,000  volts  by  three  1,100  kw.  oil-insulated  and  water- 
cooled  transformers  in  a  separate  building  with  a  concrete  floor 
and  concrete  side  walls.  The  2,000  volt  current  is  delivered  to 
various  parts  of  the  mill  by  overhead  circuits.  A  circuit- 
breaker  and  a  starting  box  are  provided  on  a  board  adjacent 
to  each  motor.  The  motors  are  all  standard  induction  motors, 
which,  being  placed  in  separate  rooms,  where  comparatively 
little  dust  reaches  them,  give  practically  no  trouble  in  operation. 
The  wiring  and  automatic  protection  devices  are  also  enclosed  in 
such  a  manner  as  to  eliminate  danger  of  fire  risk  due  to  sparking. 

Electricity  Supply  at  Bilbao. — According  to  the  Scientific 
American,  three  water-power  stations  at  Leizaran,  Quintana, 
and  Puentelarra  respectivel}',  the  first  two  with  a  capacity  of 
4,000  H. P.  and  the  last  of  s,000  H.P.,  supply  the  town  of  Bilbao 
with  electric  energy  for  light  and  power.  There  are  four 
three-phase  Siemens-Schuckert  generators  at  the  first-men- 
tioned stations  ;  these  are  driven  Ity  1,000  h.p.  Pelton  wheel 
turbines  running  at  375  revs,  per  min.  They  generate  at 
3,000  volts  50  cycles,  and  this  pressure  is  raised  to  the  trans- 
mission pressure  of  30,000  volts  by  four  groups  of  single-phase 
transformers,  each  group  of  three  being  star  connected.  The 
second  station  contains  four  1,000  h.p.  Francis  turbines  and 
the  third  contains  four  2,000  h.p.  units.  The  stations  are  re- 
pectively  49,  3h  and  35  miles  distant  from  Bilbao,  in  which 
town  a  sub-station  with  a  capacity  of  (5,HO0  kw.  has  been  built. 
The  town  of  Basconia  has  a  1,700  kw.  sub-station,  and  smaller 
sub-stations  are  situated  at  St.  Sebastian,  Vitorio,  Arrigorr  logo 
and  Mirando. 

Temperature  of  Coal  Mines. — According  to  the  Eniiineeritvj 
and  ^Jinimj  Jowiial,  M.  Durnerin  has  recently  commimicated 
to  the  Soeicte  de  I'lndustrie  Mint-rale  the  result  of  his  obser- 
vations on  temperature  taken  during  some  deep  boring  opera- 
tions in  Meurthe-et-Moselle.  The  principal  difficulties  in  the 
observation  of  the  earth's  temperature  are  streams  of  under- 
ground water,  the  admission  of  outside  water  into  the  bore- 
hole, and  the  heat  produced  by  oxidation  which  goes  on  when 
the  hole  passes  through  carboniferous  or  pyritiferous  strata. 
He  found  that  1  deg.  of  temperature  was  gained  every 
53  metres  (175  ft.)  in  Triassic  sandstones  and  every  16-5  metres 
(54  ft.)  to  20  metres  (60  ft.)  in  carboniferous  conglomerates 
haviog  a  shaly  matrix.  These  results  confirm  the  previous 
knowledge  that  the  rise  in  temperature  is  more  rapid  in  the 
older  strata.  It  is  probable  that  in  the  future  development  of 
the  deep  coal  measures  of  Lorraine  relatively  high  tempera- 
tures, necessitating,  perhaps,  the  use  of  artiQcial  cooling  appa- 
ratus, will  be  encountered. 

British  Association. — The  following  arrangements  have 
been  made  as  regards  Papers  to  be  read  before  Section  A  of 
this  Association.  The  president  of  the  Section  (Dr.  W.  N. 
Shaw,  F.R.S.)  will  deliver  his  inaugural  address  on  Thursday 
morning  (September  3rd),  while  discussions  will  take  plac3  on 
"  The  Isothermal  Layer  of  the  Atmosphere,"  to  be  opened  by 
M.  Isissereux,  and  on  "The  Theory  of  Wave  Motion,"  to  be 
opened  by  Prof.  H.  Lamb,  F.R.S.  As  already  announced,  this 
Section  will   take  part,  with  Section  G,  in  a  discussion  on 


"Gaseous  Explosions."  Among  the  Papers  to  be  read  before- 
Section  A  are  the  following  : — "  On  the  Measurement  of  Large 
Inductances  containing  Iron,"  by  Sir  0.  Lodge,  F.R.S.,  and 
Mr.  B.  Davies;  "Secondary  Radiations,"  by  Prof.  J.  A. 
McClelland  ;  "  Do  the  Radioactive  Gases  (Emanations)  belong 
to  the  Argon  Series  ?"  by  Sir  Wm.  Ivamsay,  K.C.I).,  F.R.S.; 
"  Further  Experiments  on  the  Constitution  of  the  Electric 
Spark,"  by  Mr.  T.  K'oyds;  and  "The  Self-Inductance  of  Two 
Parallel  Wires,"  by  Dr.  J.  W.  Nicholson.  The  reports  of  the 
various  committees  connected  with  the  Section  will  also  be 
presented. 

Wireless  Telegraph  Notes. — It  is  announced  that  during  the 
entire  journey  of  the  Prince  of  Wales  from  this  country  to 
Quebec  in  the  "  Indomitable "  wireless  communication  was 
maintained.  When  the  extreme  limit  of  the  range  of  the 
Marconi  Company's  station  at  Clifden  (Galway)  was  reached, 
messages  were  picked  up  by  the  station  on  the  other  side  at 
Glace  Bay,  messages  being  forwarded  from  Glace  Bay  to  Clifden, 
and  so  enabling  communication  between  the  Prince  on  the 
"  Indomitable,"  and  the  Princess  and  the  Prince's  family  in 
this  country  to  be  continuously  kept  up.  Details  are  lacking, 
but  are  promised. 

Mr.  Marconi  is  stated  to  have  claimed  that  when  the  new 
wireless  station  at  Catonia  (Italy)  is  completed  a  6,000  miles 
radius  of  wir  eless  operation  from  that  centre  will  be  possible. 

An  intere  sting  reference  to  the  "  competition  "  between  the 
submarine  telegraph  cable  service  and  the  wireless  telegraph 
service  across  the  Atlantic  was  made  by  the  chairman  of  the 
Anglo-American  Telegraph  Co.  at  the  meeting  of  shareholders 
last  Friday.  A  full  note  of  this  reference  will  be  found  on 
another  page  of  this  issue  of  Tlie  Electrician. 

A  powerful  "  wireless  "  station  has  rece  ntly  been  opened  at 
Emden  (the  most  important  submarine  telegraph  centre  on 
the  Continent  of  Europe)  for  the  training  and  examination  of 
operators  in  wireless  telegraphy  desirous  of  obtaining  employ- 
ment on  liners  flying  the  German  flag. 

A  fortnight  ago  we  published  a  statement  from  the  Paris 
Eclair  announcing  that  an  offer  to  instal  a  wireless  telegraph 
station  in  the  Vatican  had  been  declined  by  the  Pope  on  the 
ground  of  impracticability.  It  is  now  stated  that  work  has 
been  begun  on  a  station  in  the  Vatican  gardens,  and  that  its 
effective  range  will  be  400  miles. 

Electrical  Matters  in  the  City  of  London. — The  report  on 
the  works  executed  by  the  Public  Health  Department  of  the 
City  of  London  during  1907,  recently  issued  by  the  engineer, 
contains  some  interesting  details  as  regards  pubhc  lighting, 
a  matter  which  has  been  lately  given  a  great  deal  of  pro- 
minence. The  prices  paid  to  the  Gas  Light  it  Coke  Co.,  from 
January  1st  to  June  30th,  for  public  lighting  were  reckoned  on 
the  basis  of  2s.  2d.  per  1,000  cubic  ft,,  together  with  a  fixed  sum 
of  6s.  per  lamp  per  annum  for  incandescent  mantles.  During 
the  last  six  months  of  the  year  the  price  was  raised  to  2s.  5d. 
per  1,000  cubic  ft.  The  total  number  of  gas  lamps  in  use 
was  2,765,  a  decrease  of  39.  The  total  number  of  arc  lamps 
employed  for  public  lighting  was  451,  exclusive  of  those  used 
experimentally.  400  of  these  were  charged  at  1'26  each  per 
annum,  33  at  £17.  lOs.  per  annum,  and  IS  at  £12.  10s.  per 
annum.  There  has  been  an  increase  of  two  electric  lamps  over 
the  number  in  1906.  The  report  also  deals  with  the  question 
of  overhead  wires.  During  the  year  .")46  yds.  of  derelict  wire 
have  been  removed.  The  number  of  private  owners  of  lines  was 
133  and  the  number  of  companies  22.  The  number  of  spans 
crossing  public  thoroughfares  is  now  733,200,  as  against 
731,500  last  year,  while  the  National  Telephone  Co.  has  a  net 
increase  of  1,211  miles  of  wire.  The  number  of  wires  increases 
in  a  greater  ratio  than  the  spans  owing  to  the  fact  that  a 
number  of  smaller  cables  are  being  replaced  by  a  few  heavy 
ones.  2,795  cases  of  broken  wires  and  other  contraventions 
of  bye-laws  have  occurred  during  the  year.  It  is  a  rule  that 
all  clocks  erected  since  1903.  and  overhanging  the  public  way 
shall  be  synchronised  from  Greenwich.  These,  unfortunately, 
form  but  a  small  perccntageof  those  installed,  and  the  engineer 
is  of  the  opinion  that  it  would  be  an  inestimable  boon  to  the 
public  frequenting  the  City  if  the  Coiporation  compelled  all 
owners  of  clocks  overhanging  the  public  way  to  keep  them 
synchronised. 


630 


THE  ELECTRICIAN,  AUGU8T  7,  190B. 


ELECTRIC  TRACTION  ON  RAILWAYS.* 

VII.-AXLES. 

BY   PHILIP   DAWSON. 

(Continued  from  paije  556.) 

Summary. — In  this  article  the  author  considers  the  important  ques- 
-tion  of  axles,  and  gives  details  of  present  practice,  after  ^^hich  an  out- 
line is  given  of  the  calculations  involved  in  axle  design. 


Outline  of  Axle  Calculation. 

Consider  an  axle  for  electric  traction  with  gear  wheel  on 
the  right.  The  following  forces  (shown  in  Fig.  3),  act 
upon  it  in  a  vertical  plane ;  m  addition  to  these  there  are 
a  horizontal  force  and  a  twisting  moment,  the  effect  of 
which  will  be  considered  later  in  these  calculations. 

Fj  =  Left  journal  pressure. 

F,,  Fs,  F4,  and  a  part  of  F^=force  due  to  flange  action 
(explained  later). 

Fr,=Left  motor  bearing. 

F;3=Eight  „ 

F7=Force  transmitted  through  gear  wheel. 

In  addition  to  these  forces,  Rj  and  Rj,  the  wheel  reactions 
iorm  the  two  unknown  quantities  in  the  graphical  solution, 
referred  to  later,  and  can  be  found  from  the  others  by  the 
principle  of  moments  if  an  anlyatical  solution  is  required. 
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Before  evaluating  the  forces,  two  actions  which  effect  the 
results  must  be  considered.  These  will  be  called  for  brevity 
(1)  Flange  action,  and  (2)  Motor  action. 

1.  Flange  Action. — As  the  result  of  carefully  made 
experiments  and  practical  experience,  it  has  been  found  that 
the  effects  produced  by  jolting  or  jarring  at  points  and 
cro.ssings,  and  the  centrifugal  actions  at  curves,  can  be 
grouped  together  and  satisfactory  results  obtained  l)v  the 
substitution  for  tlioin  of  a  single  force,  acting  tliioiigli  tlic 
centre  of  gravity  of  the  car  at  riglit  angles  to  the  direction  of 
motion,  and  equal  to  0'4  of  tlie  weight  borne  by  the  journals. 
For  ordinary  .steam  work  Woylcr  lias  jiioposed  0'.'iH()  of  the 
weight  being  applied  as  above.  The  effect  of  a])])lying  this 
force  is  to  increase  the  journal  pressure  on  one  side,  and  to 
decrease  it  on  the  otlier  by  an  amount  given  by  evaluating 
the  vertical  component  as  follows. 

Let  Pj  =  Nornial  dead  load  on  one.  journal.  This  is  in  the 
case  considered  composed  as  follows  : — • 

Total  weight  of  car-(-wheels  and  axles+J  motor.s 
number  of  journals 
Then  the  flange  action  force  will  be  2x04xP,. 

fn  Fig.  4  let  W  be  the  height  of  the  centre  of  gravity  al)ove 
the  (iris  of  the  axle,  and  a     separation  of  journal  centres. 

*  Copyright.     All  rigbtg  of  reproduotion  arc  ressrved . 
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Then,   calling  P,  the  increase  on  the  left  hand  journal, 
we  have,  according  to  Fig.  5,  the  following  relation  : — 

P2=(2xO-4xPi)(^). 

P2  also  equals  the  decrease  on  the  right  hand  journal. 

Now,  in  addition  to  the  effect  on  the  journal  pressure, 
the  flange  force,  so  named  after  its  reaction,  produces  a 
horizontal  pressure,  at  right  angles  to  the  line  of  motion,  on 
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Fig.   6.     This 


the  flange  of  the  left  wheel  as  shown  m 
reaction  is  equal  to  the  force  2xO'4Pj=P3 

Considermg  the  effect  of  P3  acting  at  the  flange,  we  find 
that  P3  produces  a  compression  at  the  points  h  and  c.  Fig.  6. 
Calling  this  compression  Pj,  we  have  the  relation  V^r^==p3r^, 
where  r^  is  the  distance  from  the  top  of  raU  to  centre  of  axle. 

This  couple  P/^  appUed^at 


and  r^  the  width  of  the  wheel. 
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the  bearing  of  the  wheel  on  the  axle  must  be  balanced  by 
an  opposite  couple  P  ,r^  acting  between  the  left  hand  con- 
tact plane,  and  the  right  hand  journal. 

The  flange  action  then  contributes  to  the  force  we  have 
called  Fj,  representing  the  left  journal  pressure  as  shown  in 
Fig.  3,  by  an  amount  +Po,  and  to  F,  by  +Pj.  To  F3  by 
q:P,.  To  F,  by  +P,.  To  F,  by +P,„  and  q:P„,  count- 
ing the  forces  acting  downwards  as  positive  and  those  acting 
upwards  as  negative.     The  upper  signs  for  the  sideway 
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force  acting  to  the  left,  it  will  be  noticed  that  the  sum  of  the 
flange  action  forces  is  zero,  which  must,  of  course,  be  the 
case. 

2.  Motor  Action. — By  reason  of  the  torque  produced  by 
the  motor  cm  tlie  gear  whi>el.  a  set  of  forces  are  produced 
which  affect  the  axle  strains  in  the  following  way  as  shown 
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in  Fig.  7,  calling  the  forces  T^,  T.,,  etc.,  and  their  ariu.s  t^,  L, 
&c.  Call  the  tractive  effort  produced  at  the  rim  of  the 
wheel,  Ti,  and  the  radius,  <i,-as  shown  in  Fig.  G.  Then  the 
force  at  the  contact  of  gear  wheel  and  pinion  will  be  To, 

where  Tj=T '\  (since  Tji^=T2^2). 

This  force  T,,  which  is  the  force  developed  electrically  iu 
the  armature  at  a  radius  t^,  as  will  be  seen  by  referring  to 
Fig.  8,  produces  a  couple  TJs  tending  to  make  the  motor  as  a 
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whole  revolve  around  the  car  axle,  a  tendency  balanced  at 

the  nose  support,  and  the  motor  bearings,  by  an  equal 

couple  T^t^.     We  have,  therefore,  _'as  contributions  to  the 

_T 
motor  bearing  forces-)-  ^  (as  there  are  two  motor  bearings), 

T 
and+  „^;as  parts  of  the  journal  pressures. 

Now,  if  we  consider  Fig.  9,  representing  diagramatically 
the  motor  and  its  relations  to  the  wheel  it  drives,  we  see  that 
m  addition  to  this  effect  the  force  T.j  is  transmitted  directly, 
either  downwards  through  the  gear  wheel  and  upwards 
through  the  supported  points  of  the  motor,  or  vice  versa. 


Calling  dista-^ce  of  motor  axle  to  car  axle  d,  and  distance  of 
motor  nose  to  uxle  c  we  have  a  gear  wheel  force  of  ±  T.,, 

and  a  motor  support  force  oi+_^fT2-^—ij,  and  a  journal 

In  each  case  the  upper  side  of  the  alternatives  .shows  the 
condition  depicted  in  the  figure,  which  is  that  of  a  down 
ward  force  at  the  gear  contact,  giving  a  train  motion  from 
right  to  left.) 

Summing  up  the  motor  action  effects  we  have,  as  part  of 

■^^andT^T.,   '^ 
2  2V    -c+d. 


F,  the  forces±:^^andT^^(T.,^^^), 
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The  sum  of  the  upper  and  under  signs  is  zero,  as  one  would 
expect. 

We  can  now,  by  using  the  weights  and  dimensions  and 
tractive  effort  of  a  train  in  question,  evaluate  the  forces  F, 
to  F^  mentioned  above.     We  have 


- 

Dead  Weight. 

Flange  Action. 

Motor  Action. 

F,... 

Pi 

tP-2 

-2+2    ^'c^dj 

F  ... 
FJ... 
F  ... 

F:,... 

M 
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tp.-. 

TP^ 

+  2  ^ii'^'d^c) 

F,-.... 

M 
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F-,... 
F,... 

P'l 

+  P'.±P, 

±T, 

±.2  '^"'^  +  2(^>,rf) 

Note. — M  =  dead  weight  of  one  motor.  It  is  assumed  that  half 
the  motor  weight  has  been  included  in  deducing  P,. 

Having  thus  determined  the  intensity  and  direction  of 
action  of  the  principal  forces  applied  to  the  axle,  it  will  be 
seen  that  there  are  four  principal  cases  to  be  considered  in 
order  to  determine  what  will  be  the  most  dangerous  section 
of  the  axle,  and  what  stresses  the  forces  applied  at  this  point 
will  produce  in  the  axle  itself. 

It  will  be  seen,  on  con.sidering  the  motor  axles,  when  these 
are  gear  driven,  that  the  gear  wheel  acts  at  one  end  of  the 
axle.  Thus  the  torque  of  the  motor  causes  an  unsymetrical 
loading  of  the  axle,  and  in  consequence  of  this  there  are  four 
prmcipal  conditions  to  be  considered  as  follows,  for  each  of 
which  the  bending  movements  must  be  set  out. 

1.  The  train  is  travelling  away  from  the  spectator  on  a 
curve  bearing  to  the  right. 

2.  The  train  is  travelling  towards  the  spectator  on  a  curve- 
bearing  to  the  right. 

3.  The  train  is  travelling  away  from  the  spectator  on  a 
curve  bearing  to  the  left. 

4.  The  train  is  travelling  towards  the  spectator  on  a  curve 
bearing  to  the  left. 

The  foiu-  jom-nal  pressures  corresponding  to  the  four- 
cases  previou.sly  considered  are  made  up  as  follows  : — 

1.     Dead  load     +    Live    load     +  Motor  action. 
„  +  „  — 


2. 
3. 
4. 
In  the 


above  the  dead  load  is  the  weight  of  the  body 
and  underfi-ame  with  attachments,  plus  the  weight  of  the 
trucks,  not  including  wheels  and  axles  and  those  parts  of  the 
weight  of  the  motor  supported  from  the  truck,  divided  by 
the  number  of  journals. 

In  considering  the  effect  of  the  live  load  it  must  be 
remembered  that  the  leverage  is  different  in  length  accord- 
ing to  the  direction  in  which  a  train  is  going  round  a  curve. 
This  is  clcaily  .shown  in  figure  10.  For  when  going  round 
one  curve  the  wheels  will  occupy,  relatively  to  the  rail, 
the  position  indicated  in  full  lines,  whilst  when  going  round 
a  curve  in  an  opposite  direction  the  wheels  will  occupy 
relatively  to  the  rail  the  position  indicated  in  dotted 
lines. 

As  the  points  of  application  of  the  forces  Fi  to  Fg  do  not 
change  relatively  to  the  axle,  it  will  be  seen  that  they  will 
change  relatively  to  the  points  of  application  of  the  reactions 
E,  and  Ro,  and  this  must  be  borne  in  mind  when  construct- 
ing the  four  diagrams  of  bending  moments  referred  to  here- 
after. 

For  the  sake  of  these  calculations  the  amount  of  play 
between  the  wheel  flange  and  rail  may  be  taken  at  2  in. 
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After  deducing  the  various  forces  acting  on  the  axle  by 
the  methods  indicated  a  bending  moment  diagram  should 
be  constructed  in  the  u  ual  way,  and  from  this  the  maximum 
bending  moment  deduced  for  each  different  section  of  the 
axle.  Dividing  this  maximum  bending  moment  by  the 
moment  of  resistance  of  the  section  in  question  gives  the 
maximum  stress  at  that  section. 

t  wi  1  be  necessary  to  ascertain  the  most  dangerous 
section  of  the  axle,  and  then  ascertain  by  the  formula 
referred  to  later  what  the  stresses  in  that  section  will 
amount  to.  For  this  purpose  a  diagram  of  bending  moments 
must  be  constructed  for  each  of  the  four  cases  already  re- 
ferred to,  similar  to  that  illustrated  in  Fig.  11. 

In  addition  to  the  above  there  is  a  horizontal 
couple  actuig,  one  force  through  the  wheel  centre, 
the  other  through  he  journal  centre,  each  force 
being  equal  to  the  maximum  resistance  between 
wheel  and  rail  at  braking.  It  should  be  assumed 
that  the  other  wheel  is  slipping  to  give  this  effect 
its  maximum  value.  This  force  S  is  equal  to 
Wxc/  where  cf  is  the  co-efficient  of  friction  of 
wheel  and  rail  (generally  about  O^lo),  and  to  the 
total  weight  borne  by  the  rails  at  the  axle  con- 
sidered. 


Of  these  two  the  first  is  usually  employed  for  axle  calcula- 
tions. The  theory  on  which  these  two  formulae  are  based  is 
very  complex  and  need  not  be  given  here. 

Having  by  means  of  the  diagrams  of  bending  moments 
ascertained  the  most  dangerous  section  of  the  axle,  it  will  be 
necessary  to  determine  the  value  of  the  resultant  stress  at 
this  section  by  taking  all  the  moments  relative'y  to  -w^aX 
may  be  called  the  danger  section.  This  will  enable  us  to 
get  the  stress  in  tons  per  square  inch  at  the  danger  section 
of  the  axle,  and  a  comparison  with  the  other  electric  motor- 
car axles  will  act  as  a  guide  as  to  whether  the  axle  is  saft  or 
not. 


Fig.   11. — DiAQKAM   for  Case   II.    Centrifugal  force 

ACTING    TO    LEFT,    MoiOB    PRESSING    GeAJ!  WhEEL  DowN. 

Scale,  I  in.  =  1ft. 

Mas.  moment  at  F4=20-75x  20,000  lb.  =  185  in.-tons. 
Diameter      at      P4=7-8i3in.        Moment     of     resistance 
77X7813 


185 
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-      4X8      -"S-S- 
Max.  stress  at  F4=jj:^=3'95  tons  per  sq.  in. 

It  does  not  follow  this  is  the  most  strained  section,  since 
other  sections  are  smaller. 
This  would  have  to  be  examined  for  each  section . 


1,2-Fi 
?,  3=Fj 

8,9=Fs 
*c. 


1cm.  =  8,000  lb. 


If  e=the  distance  between  journal  and  wheel  bearing 
•(centre  to  centre),  the  horizontal  moment  will  be  Se,  and, 
although  not  really  the  case,  it  will  be  best  to  consider  this 
moment  as  having  constant  value  throughout  the  axle 
between  journals.  Calling  the  moment  produced  in  any 
section  by  the  vertical  forces  My,  and  by  the  horizontal 
couple  M,,,  the  re.sultant  bending  moment  Mj  will  be  given  by 


For  reference  the  following  table  may  prove  of  interest  :- 


twisting  moment.  The  value  of  this  is  S^j  where  S  is  as 
given  above,  and  t^  's  the  wheel  radius. 

Call  the  twisting  moment  U.,.     Then  Mo=S<,. 

If,  as  already  i-tated,  the  greatest  bending  moment  is 
■called  Ml  and  the  greatest  twisting  moment  is  called  Mj  the 
radius  of  the  axle  at  the  section  under  consideration  r,  and 
the  moment  of  inertia.  I,  of  the  section  considorcd,  then,  as 
the  section  under  consideration  is  a  circular  one 


1= 


Gross  Lichterfelde 
Electric  Motor-car. 

L.B.&S.C.By. 

Kgs.  per 
sq.  cm. 

1,030 

840 

Tons  per 
sq.  in. 

Kgs.  per 
sq.  cm. 

Tons  per 
sq.  in. 

Maximum   stress   at 

danger  section 
Journal     maximum 

stress 

6-54 
5-33 

1,027 

417 

6-5J 
2-65 

The  following  comparison  of  electric  railway  axles  in 
general  may  also  prove  useful : — 


Items. 


L.B.&S.C.'  Motro.Ry 


American 
Standard. 


Prussian 
State  Ry. 


4" 


And  if  the  greatest  stress  in  the  section  considered  be  called 
/  there  are  two  formulae  by  which  tiiis  stress  can  be  deter- 
mined as  a  function  of  M,  and  M^.     The  one  is  given  by 
Crashof  and  Unwin,  and  the  otlier  by  llankine. 
The  Grashof  formula  is 

.and  the  Kankinc  formula  is — 


/  =  Jl('^'  +  \/*^'''-'-^='J- 


Weight  carried  by  axle'  33,105 

in  lbs. 
Weight    carried    on 

journals  in  lbs. 
Diumotor  in  inches  : 

.Journals 

Wheel  seat 

Gear  seat 

Motor  bearing, 

Centre 

.Journal  shoulders. 
Distance    botwoon 

centres  of  jiMirimU 

In  pluces  whiMO  braking  is  applied  only  tlirough  one  sli'n' 
on  eacli  wiieel,  and  not  througii  two,  as  should  be  dime 
wherever  posai!)le,  an  additional  liorizontal  liending  moment 
will  have  to  be  included. 

The  di.stance  between  the  point  of  ap]>licnti(>n  of  the 
brake  block  iind  the  reaction  on  tlic  journal  is  tln>  siime  on 
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both  sides,  and  remains  constant  under  all  conditions  of 
train  motion — that  is,  does  not  vary  as  the  wheel  reaction 
does,  due  to  side  play  at" curves.  The  calculation  of  the 
moment  due  to  this  effect  is  therefore  quite  simple,  and  is 
equal  to  Fx«  for  the  part  between  the  two  wheel  scats, 
and  drops  off  by  a  straight  line  relationship  between  wheel 
seat  and  journal,  becoming  zero  at  the  journal  centres. 
■Call  the  moment  thus  calculated  M^  =  horizontal  moment. 

If  M,  is  the  vertical  bending  moment  at  any  section  iu 
■question,  the  resultant  bending  moment  M„=  V  M^'-'-l-M,- 
.and  should  be  used  with  the  twisting  moment  iu  Grashof's 
or  Rankinp"s  formula  as  already  explained. 

To  show  by  an  e.xample  how  to  calculate  the  force  required. 
Suppose  we  reqiure  a  maximum  retarding  force  of  j',y  the 
train  weight,  giving  a  retardation  of  32  ft.  per  second  per 
second,  and  that  the  train  weight  is  6  tons  per  wheel. 

If  the  co-efficient  of  friction  is  0-18  between  brake  block 
and  wheel  we  must  apply  a  force  of 
6 


10 


X0"18=3^  tons  per  brake  block. 


The  preceding  remarks  should  suffice  to  clearly  indicate 
the  course  to  pursue  in  checking  the  sizes  of  any  given 
axles  of  a  given  material,  bearing  always  in  mind  that  the 
greatest  care  must  be  taken  in  designing  an  axle  to  avoid 
all  sudden  changes  of  section,  and  sharp  ended  key  ways, 
and  experience  alone  combined  with  careful  calculation  can 
usure  satisfactory  axles  being  obtained. 
{To  be  continued.) 


INTERNATIONAL  ELECTROTECHNICAL 
COMMISSION.* 


The  following  schedule  of  terms  with  deSnitionsf  has  been 
•drawn  up  by  the  Sub-committee  on  Nomenclature  of  the 
British  Committee  of  the  International  Electrotechnical  Com- 
mission. Any  criticisms  by  our  readers  will  be  welcomed,  and 
may  be  transmitted  to  Mr.  C.  Le  Maistre,  British  Electrotecli- 
nical  Committee,  2S,  Victoria-street,  London,  S.W. 

Accumulnlor. — An  electric  cell  consisting  of  plates  or  of  grids  in  an 
electrolyte  of  such  a  character  that  the  electrical  energj*  supplied  to 
it  is  converted  into  chemical  energy  (a  process  called  "  chargino-"). 
The  chemical  energy  can  1«  reconverted  into  electrical  energy  (a  pro- 
cess called  "discharging").  Sometimes  called  a  Storage  Cell  or  a 
Secondary  Cell.  Several  accumulators  connectetl  together  in  one 
circuit  are  sometimes  called  a  Skcondarv  Battery. 

AlUmalor. — A  machine  for  generating  alternating  current.  The 
exciting  current  is  generally  .supplied  by  a  separate  machine  called  an 
E.XflTER.  (The  word  dynamo  should  be  reserved  for  a  continuous 
current  generator. ) 

Alln-iiatiiiij  Currcii/. — An  electric  current  which  alternately  reverses 
its  direction  arouiifl  a  circuit  in  a  periodic  manner.  The  time  occupied 
by  each  pair  of  half-wave.--  is  called  a  Period.     Abhreviated  "  A.C' 

Ammeltr,  Ampere  Jleler. — An  instrument  which  indicates  directly, 
in  amperes,  the  value  of  an  electric  current 

Amp'-re. — The  current  which  is  produced  by  the  electrical  pressure 
of  1  volt  applied  to  a  conductor  the  resistance  of  which  is  1  ohm.  The 
Practical  unit  of  electric  cuirent.  It  is  one-tenth  of  the  centimetre- 
gramme-seoond  (CCS.)  unit. 

Ampere-Hoiir. — One  am]>ere  flowing  for  one  hour,  or  its  e(£uivalent, 
such  a.s  4  am|>eres  Mowing  for  15  minutes,  &c. 

Ampere-Tirni. — A  practical  unit  of  magnetomotive  force.  The 
number  of  turns  or  windings  of  a  coil  multiplied  by  the  current  in 
amperes  which  flows  through  it. 

Annutirialor. —An  apparatus  containing  a  series  of  signals  for  indi- 
cating which  of  several  circuits  is  making  the  call. 

Ano<li'—{ii)  In  an  electrolytic  cell,  the  conductor  through  the  sur- 
face of  whiofi  the  current  enters  the  liiiuid.  (b)  In  a  primary  cell, 
the  metal  {usually  zinc)  through  which  the  current  enters  the  electro 

•  The  Sub-committee  on  Nomenclature  consists  of :  Mr.  A.  P. 
Trotter  ichairman),  Col.  R.  E.  Crompton,  C.B.,  Mr.  W.  Duddell, 
F.R.S.,  Mr.  .1.  E.  Edgcome,  Sir  John  Guvey,  C.B.,  Dr.  K.  T.  Glaze- 
brook,  F.R.S.,  Mr.  Robert  Hammond,  Mr.  H.  W.  Miller,  Mr.  F.  H. 
Nalder,  Mr.  H.  Talbot,  Mr.  1,  (!.  Tate,  I'rof.  S.  P.  Thompson,  F.R.S., 
Mr.  A.  H.  Walton  and  Mr.  C.  H.  Wordin'jham. 

t  Words  printed  in  small  capitals  in  tne  definitions  are  themselves 
•  defined  elsewhere. 


lyte.     ('■)  The  terminal  by  which  the  current  enters  a  cell  or  other  ap- 
paratus, such  as  a  vjicuum  tube,  &c. 

Aperiodic. — The  motion  of  the  moving  part  of  a  mechanism  is  said 
to  be  "  apcrioilic  "  when  it  does  not  overshoot  the  mark  on  taking  up 
a  ncH  position.     Must  not  be  contused  with  "dead-beat."     See  also 

DaMI'KD. 

A  re  -A  discharge,  continuous  or  alternating,  of  electricity  through 
a  gas  in  which  the  material  of  one  or  lioth  the  electrodes  is  volatilised 
and  takes  part  in  the  conduction  of  tlie  current  accoraiianied  by  a 
brilliant  light. 

ArmnturK. — (Originally  the  pole-pieces  attached  to  a  loadstone.) 
(a)  Of  a  ])ermanent  magnet.  An  iron  bar  for  completing  the  magnetic 
circuit,  sometimes  called  a  Kkkpkh.  ('>)  Of  a  simple  electrom.ignetic 
mechanism.  The  iron  part  oi  the  magnetic  circuit  which  is  not 
covered  with  wire  :  it  is  generally  set  in  motion  by  an  electromagnet. 
(r)  Of  a  generator.  That  part  of  the  machine  which  is  acted  upon 
inductively  by  the  magnetic  flux  :  and  from  which  the  induced  cur- 
rent is  transmitted  to  the  terminals.  ((/)  Of  a  motor.  That  part  of 
the  machine  which  receives  the  current,  and  is  acted  upon  induc- 
tively liy  the  magnetic  flux.  In  continuous  current  machinery  it 
usually  rotates,  in  alternating  current  machineri'  it  is  sometimes 
stationary.     See  Stator  and  Rotor. 

Armoiiriii;!. — Of  a  cable.  A  protective  metallic  covering  of  wires  or 
tapes,  usually  of  iron  or  steel  (verb  :  to  armour). 

Arrester. — An  aljbreviation.     See  Lichtninc  Arrester. 

Asiatic. — A  system  of  magnets  or  coils  is  said  to  be  astatic  when 
the  polarities  of  its  jiarts  are  so  adjusted  that  the  polarity  of  the  whole 
is  zero  and  no  directive  efl'ect  is  exerted  on  the  system  by  a  uniform 
magnetic  field. 

Anynrhrotioiis.—A  term  applied  to  an  alternating-current  generator 
or  motor,  the  speed  of  which  has  no  Sxed  relation  to  the  frequency  of 
the  current. 

Auto-Tranriformer. — A  transformer  in  which  part  of  the  winding  is 
common  to  both  the  primary  and  the  secondary  circuits  ;  sometimes 
called  a  Compensator. 

Halaiver. — A  dynamo,  pair  of  dynamos,  motor  generator,  or  rotary 
converter,  arranged  to  maintain  the  ecjuality  of  pressure  on  the  two 
sides  of  a  three-wire  system. 

Bank. — A  number  of  similar  pieces  of  apparatus  grouped  and  con- 
nected to  act  together  is  sometimes  called  a  bank.  Thus  lamps  are 
banked  in  parallel  or  in  series,  to  forma  resistance  ;  and  several  trans- 
formers are  banked  to  act  as  a  single  transformer. 

Barretter. — An  instrument  in  which  the  current  to  be  measured, gener- 
ally alternating,  tlo\\'S  through  and  heats  a  tine  wire  strip  or  filament, 
and  causes  a  change  in  its  resistance,  which  is  taken  as  the  measure  of 
the  current. 

Battery. — -Two  or  more  cells  connected  in  one  circuit. 

Uijumitinij  Box. — A  box  containing  the  joints  between  a  two-core 
and  two  single-core  cables. 

Blow  ■  rerV). — When  a  fuse  melts  it  is  sometimes  said  to  "  blow,"  a 
term  suggested,  proljably,  from  the  result  of  the  melting  of  a  fusible 
plug  in  a  steam  boiler.  The  same  expression  is  sometimes  applied  to 
the  automatic  opening  of  a  circuit  breaker. 

Board  of  Trade. — A  British  Government  Department  charged  with 
the  administration  of,  inter  alia,  the  Electric  Lighting  and  I*o\ver 
Acts,  Railway  and  Tramway  Acts,  and  of  regulations  made  thereunder 
for  the  safety  of  the  public,  &c. 

Board  of  Trade  Vnit. — One  Kilow-.^tt-Hour.  The  expression 
"Unit"  is  officially  used,  and  not  the  expression  "Board  of  Trade 
Unit." 

Boioineter. — An  instrument  in  which  radiant  energy  to  be  measured 
causes  an  alteration  of  the  resistance  of  a  tine  wire  strip  or  filament. 

Bowl. — (For  tramwaj'  and  railway  rails.)  A  connecter,  usually  of 
cop))er,  used  for  electrically  connecting  the  rails  to  each  other  or  to 
a  return  conductor,  in  order  to  ensure  good  conductivity.  (Verb  :  to 
bond. ) 

Boom. — See  Trolley  Boom. 

BooKt'-r. — A  dynamo,  alternator  or  transformer,  interposed  in  a  cir- 
cuit for  the  purpose  of  increasing  or  decreasing  the  E.M.F.  acting  in 
the  circuit. 

ISraiditKj. — A  plaited  covering  of  fibrous  material  or  wire.  (Verb  : 
to  braid.) 

Branch  Circuit.— A  circuit  which  deii>es  its  supply  of  current  from 
points  on  another  circuit. 

R  T  T^     ~\ 

lio  T  U  \ — ^®®  Board  ok  Trade  Unit.  iTerms  not  recommended.) 

British  Thermal  Unit. — The  (]uantity  of  heat  required  to  raise  1  lb. 
of  water  1  deg.  from  60  F.  to  bl^F.     Abbreviated  "  B.Th.U." 

Brush. — A  conductor  for  collecting  or  delivering  current  from  com - 
mutatoi-s  or  slip  rings.  Originally  made  of  copper  wires,  afterwards 
of  copper  strips  or  gauze,  or  of  carbon  blocks. 

Bruxh  Di-scharr/e. — A  discharge  having  a  feathery  form  and  consist- 
ing of  an  intermittent  partial  discharge  which  takes  place  from  a  con- 
ductor to  a  surrounding  non  conductor  when  the  P.l).  exceeds  a  cer- 
tain limit,  but  is  not  liigh  enough  to  ctiuse  the  formation  of  a  true 
spark  or  arc.    It  is  always  accompanied  by  a  hissing  or  crackling  sound. 

Brufh  J/older.- -The  apparatus  which  holds  the  brushes. 

Bruth  Rocker. — The  apparatus  which  enables  the  position  of  all  the 
brushes  carried  by  it  to  be  altered  simultaneous!}'  in  cither  direction. 

Bucklin'i. — Of  accumulator  plates.  The  distortion  caused  by  uneven 
expansion. 

Busy-Back — An  electrical  signal  transmitted  from  one  telephone  ex- 
change to  another  to  indicate  that  the  line  wanted  is  in  use. 

'Bus  Bar. — Abbreviation  for  Cmnibl's  Bar.     Conductors  (generally 
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on  a  switchboard  and  of  corapai'atively  large  size)  to  which  several 
mains  or  feeders  are  connected. 

i?.  ir.O,  — Abbreviation  for  Birmingham  wire  gauge. 
C.G.iS. — Abbreviation  for  centiraetere-granime-second. 
Cable. — For  electrical  jiurposes  :  a  stranded  conductor  with  or  with- 
out protective  covering. 

Calibration. — Of  a  measuring  instrument.  The  determination  of 
the  value  of  the  divisions  of  the  scale  of  an  instrument  by  comparison 
with  a  standard,  or  by  some  fresh  determination. 

Calorie. — («)  The  calorie  orGR.\MME-('.\LORiE  (also  called  the  Small- 
calorie)  is  the  quantity  of  heat  retiuired  to  raise  the  temperature  of 
1  gramme  of  water  1"C.  ('))  The  kilo-calorie  (also  called  the  Great- 
calokie)  is  1,000  calories  and  is  the  quantity  of  heat  required  to  raise 
the  temperature  of  1  kg.  of  water  l^C.  Ni>te. — The  value  of  the  calorie 
depends  to  some  extent  on  the  temperature  at  which  the  water  is  taken 
and  on  the  scale  of  the  thermometer  employed.  The  liydrogen  thermo 
meter  is  usually  adopted  as  the  standard  and  the  temperature  selected 
is  generally  15°C,  or  20°C.,  or  the  mean  0 -lOO'C. 

Candle-power. — The  luminous  intensity,  or  illuminating  power,  of  a 
source  of  light. 

Candle  Foul. — See  Foot  Candle. 

Capacity.— (a)  Of  an  accumulator.  The  quantity  of  electricity  in 
ampere  hours  which  may  be  taken  from  a  cell  at  a  given  rate  of  dis- 
charge, [li)  Of  a  condenser.  Tlie  quantity  of  electricity  which  must 
be  imparted  to  a  condenser,  or  to  a  conductor  acting  as  a  condenser,  in 
order  to  raise  its  potential  from  zero  to  unity,  (c)  Of  a  machine  or  of 
a  generating  station.  This  use  of  the  word  capacity  is  not  recom- 
mended.    The  term  R.iTixo  should  be  used. 

Carcase. — Of  a  dynamo,  alternator  or  motor.  The  assembled  pole 
cores,  pole  pieces  and  j'oke  or  frame. 

Cascade. — (a)  A  series  connection  of  two  or  more  condensers,     (h)  A 
method  of  electrically  connecting  induction  motors,  whereby  the  in- 
duced part  of  one  motor  is  connected  electi'ically  with  the  inducing 
part  of  the  other.     Also  called  Concatenation  and  Tandem. 
Cathode. — See  Kathode. 

Cell. — (a)  A  source  of  electrical  encrg3'  dependent  on  chemical  action, 
complete  in  itself,  (h)  A  compartment  of  a  high  pressure  cellular 
switchboard,  (c)  A  combustion  chamber  of  adust  or  refuse  destructor. 
Cholinr/  Coil. — A  coil  with  so  great  a  self-induction  that  its  impe- 
dance depends  chiefly  on  the  self-induction  rather  than  upon  the 
resistance. 

Circuit. — The  conductors  connected  with  a  source  of  electrical  supply 
are  collectively  called  a  circuit.  When  they  form  a  closed  path  througli 
which  a  current  circulates  there  is  a  Closed  (jIrittit.  When  the  path 
is  not  closed  and  no  current  circulates  there  is  an  Open  Cirit'it. 

Circuit-breaker. — A  switch  which  is  opened  automatically  when  the 
current  or  the  pressure  exceeds  (or  falls  below)  a  certain  limit,  or  which 
can  be  "tripped  "  by  hand. 
Cloned  Circuit. — See  Circuit. 

Coherer.  —(In  wireless  telegraphy.)   A  device  employed  at  the  receiv- 
ing end  consistnig  essentially  of  an  imperfect  contact,  or  system  of  con- 
contacts,  such  that  its  resistance  is  altered  on  the  reception  of  a  signal. 
CoUcctinrj  Riiil. — See  Conductor  Rail. 

Collector. — A  sliding  piece  which  makes  contact  and  collects  the  cur- 
rent from  a  fixed  part  of  an  electrical  a])paratus,  or  vice  versa. 

Collector  liiny. — A  ring  used  for  making  a  sliding  connection  between 
a  fixed  and  a  revolving  part  of  an  apparatus  such  as  an  alternator  or  a 
searchlight  projector. 

Comiiiuiittor. — An  apparatus  foi-  reversing  the  direction  of  a  current 
in  any  circuit.     In  a  dynamo  or  motor  that  portion  on  whicli  the 
brushes  i>ress  a'.id  collect  or  deliver  the  current. 
Compenmtor.  — See  Acto-tbansfc  ikm  er. 

Compoinid  Wou7id. — A  generator  or  motor  is  said  to  be  compound 
wound  when  the  magnetic  field  is  excited  partly  by  series  and  partly 
by  shunt  coils,  or  independentlv-excited  coils. 
Concati niilion. — See  Cascade. 

Concentric  Cable. — A  cable  consisting  of  two  or  more  separate  con- 
ductors arranged  concentiically  vvith  insulation  between  them.  Three 
conductors  so  arranged  form  a  Tku'LE  Concentkic  Cahle.  Tlic  ex- 
ternal conductorshould  liecalled  "external"  and  not"outcr,"  inorder 
to  avoid  confusion  witli  the  outer  conductors  of  a  three-wire  .sj'stem. 

Conductor  jlnil  {Vofitive  or  Ncyative). — A  rail  employed  on  electric 
railways  for  conducting  current  to  or  from  the  train.  The  terms 
Live  Kaii.,  Thikd  Hail,  ForitTii  Kail,  Eaktii  Kail,  Collectini;  Ran. 
and  WoiiKiNfi  Condcctok  are  not  recommended. 

Conduit  Si/Htrm. — (a)  For  electric  light  and  power  distribution.  -A 
system  of  bare  conductors  carried  on  insulators  in  a  conduit  or  cidvort, 
generally  of  concrete.  ('<)  For  wiring.  A  system  of  metal  or  other 
pipes  into  wliicli  wires  are  drawn,  (r)  Koi'  iraclion.  A  system  of  bare 
conductors  carried  in  a  conduiti  having  an  open  slot  through  whiili  .i 
1'l/)ii;ii  makes  contact  between  the  conductor  rails  and  the  electrical 
C(]uipm<:nt  of  the  car.  {d)  F(tr  tchigraplis.'ind  tdrphono.  A  gi'oup  or 
collection  of  ways  or  passages  I'al  led  l)rrTS,  intowliirli  caliles  arc  drawn. 
ConHUutcrK  /.fiffd.  Factor.  —  Tlie  nundicr  obtained  by  dividing  the  actual 
consumption  during  a  given  perioil  of  time  by  what  that  consumption 
would  have  been  had  the  m.'iximum  load  reacheil  during  that  period 
continuod  in  use  throughout  the  whole  of  that  period. 

Contactor. — An  electromagnetic,  elcctrt)pneumatic  or  n\itomatii' 
switch  iiscil  for  (controlling  heavy  current  lircuit  to  motors,  and  «  liiili 
is  itself  controlled  by  a  .\Iastek  or  I'lLoT  CoNTIioLLKlt. 

t'tinliuuonit  f'urrciit.  An  electric  current  in  one  direction  antl  sen- 
sibly  steady  or  free  from  pulsation.  Abbreviated  C.C  The  term 
l)litK(  T  CliRKKNT  is  not  rocommcndtcil. 

Coiilrollrr. — A  compound  orinullipio  switch  containing  the  moans 
for  introducing  resistances,  or  for  connecting   molors  ii\  series  or  in 


parallel.  It  has  several  steps  or  positions  called  Notches,  and  is  in- 
tended for  use  on  any  notch  for  an  appreciable  period  of  time.  It  is 
to  be  distinguished,  in  this  respect,  from  a  Starting  Switch.  It  is 
used  for  varying  the  speed  or  power  of,  as  well  as  for  starting,  traction 
and  other  motors.  A  Master  Controller,  sometimes  called  a  Pilot  or 
Multiple  Unit  Controller,  does  not  act  directly  on  the  current 
supplied  to  the  motors,  but  works  Contactors. 

Converter. — A  revolving  apparatus  for  converting  alternating  current 
into  continuous  current  or  vice  versa  ;  sometimes  called  a  Rotary 
Converter.  To  be  distinguished  from  a  Transformer,  Rectifier  or 
Motor  Generator. 

Core. — (a)  Of  a  magnetic  circuit.  That  part  which  is  within  the 
winding.  The  part  outside  the  winding,  if  any,  is  called  the  Yoke. 
(//)  Of  a  transformer.  The  whole  of  the  iron  forming  the  magnetic 
circuit,  (c)  Of  a  cable.  The  conductor  with  its  insulation  or  dielec- 
tric. Two,  three  or  more  cores  may  be  laid  together  to  form  a  Twin, 
Three-cobe  or  Multicore  cable.  "  {d)  Of  an  arc  lamp  carbon.  The 
longitudinal  filling. 

Coidomh. — The  prai'tical  unit  of  electrical  quantity.  One  coulomb 
is  equivalent  to  1  ampere  flowing  for  1  second  ;  3,600  coulombs  e(|ual 
1  am]5ere-hour.  The  term  Ampere-hour  is  almost  universally  adopted  ; 
the  coulomb  is  seldom  used. 

Cutout. — A  device  for  protecting  apparatus  from  damage  by  over- 
load. The  term  cutout  comprises  all  the  separate  parts  which,  to- 
gether with  their  mountings  and  base,  form  the  comjjlete  device,  and 
the  term  includes  Fuses  and  Circuit  Breakers. 

Cycle. — A  term  not  recommended  as  a  syuonj-m  for  Period.  See 
Period,  Alternating  Current. 

Damped. — The  motion  of  a  piece  of  mechanism  is  said  to  be  damped 
when  any  oscillations  which  may  be  started  rapidly  die  away.  If  no 
oscillations  can  be  produced  it  is  said  to  be  Aperiodic.  See  Dead  Beat^ 

Dash  Pot. — An  appliance  for  preventing  sudden  or  oscillatory  motion 
of  any  portion  of  an  apparatus  by  the  friction  of  air  or  of  a  liquid. 

Dead  Heat. — An  instrument  or  other  mechanism  is  said  to  be  dead 
Ijeat  when  the  oscillatory  movement  rapidly  dies  awaj'.  To  be  distin- 
guished from  Aperiodic. 

Derired  Units. — See  Practical  Units. 

Dielectric. — Any  material  which  offers  high  resistance  to  the  passage 
of  an  electric  current. 

Discriminatiny  Cutout. — A  cutout,  usually  on  a  switchboard,  for  in- 
terrupting the  circuit  when  the  normal  direction  of  the  flow  of  energy 
is  reversed. 

(To  be  continued.) 


POSITIVE  ELECTRONS.* 

BY  ,)EAN  BECQUEREL. 

In  a  preceding  notet  I  briefly  described  some  experiments  which 
I  interpreted  by  postulating  the  existence  of  free  positive  electrons. 
In  order  to  justify  this  conclusion,  it  is  necessary  to  show  that  the 
radiations  known  up  to  the  present  do  not  suffice  to  account  for  the 
new  facts  observed. 

The  canal  rays  issuing  from  an  aperature,  r,  in  a  Crookes'  tube 
(see  diagram),  penetrate  into  a  tube  B.  together  with  the  cathode 
beam  emanating  from  the  same  cathode.  A  secondary  cathode  c', 
consisting  of  a  piece  of  wire  netting  or  a  loop  1"5  mm.  in  diameter, 
attracts  the  positive  charges  and  makes  them  penetrate  into  the  tube 
1 ),  in  which  a  willemite  screen  is  mounted. 


We  have  seen  that  if  the  vacuum  is  sulliciently  high,  and  if  the 
cathode  rays  get  as  far  asr',  it  sutfioos  to  bring  a  small  magnet  near 
c'  or  against  the  tube  li  between  the  two  catliodcs  c  and  c',  to  recog- 
nise the  existence  of  a  beam  attracted  by  r  aiul  strongly  dellected 
normally  to  the  magnetic  field  in  the  sense  corresponding  to  a  llux 
of  positive  charges.  Furthornioro,  this  beam  ceases  to  be  sensitive 
to  the  magnet  as  soon  as  it  has  traversed  the  cathode  c'. 

The  positive  radiation  attracted  bye  and  delloctod  by  the  magnet 
is  distinct  from  the  canal  rays  eiiiittod  by  c.  In  fact,  if  llio  screen 
IV  is  joined  to  the  cathode,  a  new  patcli  is  observed  to  appear  on 
the  screen  which,  when  a  uiagiiot  is  approached  to  c,  ia  only  very 
slightly  displaced,  and  not  in  the  same  sense  as  the  cathode  rnye 
passing  from  1!  towards  I).  This  patch  is  produced  by  a  canal-ray 
lieam  inaensihle  to  a  feeble  magnoiic  field,  whoso  very  small  dis- 
placement is  due  to  a  slight  deformation  of  the  electric  field. 

The  patch  duo  to  the  canal  rays  is  barely  perceptible  when  the 
screen  ii>  is  not  negatively  charged,  no  doubt  on  account  of  the  loss 
of  impetus  sulVorcd  by  the  positive  ions  in  leaving  c.  On  the  other 
hand   the   movable  patch  due  to   the  prolon({alion    of  the   easil.v 


•  Trniislnled  from  Cumiitm  Itewlnx,  .July  13,  1908. 
t  CompltH  Hcndui,  Juno  22,  1908,  The  Electrician,  \ol.  LXI.,  p.  525^ 
1908. 


THE  ELECTRICIAN,  AUUUST  7,   1908. 


G35 


deflected  boniu  changes  neither  in  position,  nor  intensity,  nor 
shape,  whether  the  screen  is  joined  to  tho  cathiulo  or  not.  If  the 
WftU  of  D  is  touched,  this  last  patch  is  not  nioditiod,  whereas  the 
canal- ra.v  patch  is  deformed  and  displaced.  The  beam  prolonging 
the  deviable  rays  oppeara  not  to  be  cleclriried. 

To  explain  tlie  existence  of  a  positive  ray  deviable  by  the  approach 
of  a  magnet,  various  hypotheses  may  be  introduced. 

1.  The  displacement  of  cathode  rays  may  produce  in  the  vicinity 
of  f  ■  a  deformation  of  the  electric  field  which  modifies  the  trajectory 
of  the  positive  ions. 

It  is  easy  to  make  out  that  the  deviation  of  the  cathode  rays 
mnst  bring  about  a  displacement  of  the  positive  beam  towards  the 
side  whither  the  negative  charges  are  transported  on  to  the  walls — 
i'  c,  the  side  towards  which  the  cathode  rays  are  deflected.  This  is 
precisely  the  sense  of  the  slight  observed  displacement  of  the  canal 
rays.  On  the  other  hand,  the  very  mobile  beam  is  deflected  in  the 
opposite  sense. 

Besides,  it  can  be  proved  in  another  manner  that  the  electric 
field  is  only  very  slightly  modified  by  the  displacement  of  the 
cathode  beam.  By  means  of  a  magnet  placed  at  c',  the  cathode 
rays  issuing  from  that  cathode  are  brought  to  form  on  the  wall  of 
B  a  patch  situated  a  few  centimetres  from  i'.  If  a  second  magnet 
deflecting  the  principal  beam  is  brought  near  the  cathode  c  without 
acting  perceptibly  on  the  beam  from  c',  it  is  found  that  the  patch 
formed  by  this  last  beam  remains  unmoved  and  unchanged  in  shape. 

2.  It  might  be  thought  that  one  part  of  the  canal  rays  passes 
sometimes  through  one  region  of  the  loop  f,  and  again  through 
another,  and  that  in  this  way  the  dirbction  of  the  corpuscles  is 
changed.  Now,  in  one  of  the  tubes  employed  there  just  happened 
to  be  a  great  instability  in  the  orientation  of  the  canal  rays  :  these 
rays  passed  sometimes  through  the  centre  of  c',  and  sometimes 
through  the  space  between  the  loop  and  ihe  walls.  That  being  so, 
the  canal  ray  patch  was  seen  to  jump  swhlcnly  from  one  point  to 
another  (especially  under  Ihe  influence  of  the  displacement  of  the 
cathode  beam),  but  the  range  within  which  that  patch  was  displaced 
was  fixed  and  limited  to  a  figure  reproducing  a  deformed  image  of 
the  loop.  Beside  the  canal  rays,  there  was  always  another  beam, 
which  progressive!!/  moved  under  the  influence  of  the  magnetic  field. 

3.  The   hypothesis  that  the  deflected   beam   might    be  due   to 


ions  of  feeble  velocity  is  not-  admissible  if  we  once  more  take  note 
that  besides  the  mobile  beam  there  is  also  an  undeviated  canal-ray 
beam  which  has  traversed  the  same  potential  gradient. 

4.  Finally,  the  fact  that  the  prolongation  of  the  sensitive  ray 
appears  to  be  unelectriflcd  suggests  the  idea  cf  a  combination  of 
positive  ions  with  negative  electrons.  liut  .\.  Righi*  has  just 
shown  that  the  sj  stems  formed  by  an  electron  gravitating  round  an 
ion  form  "magnetic  rays"  capable  of  displacement  not  normally  to 
the  lines  of  magnetic  force,  but  parallel  to  them. 

5.  Not  having  succeeded  in  explaining  the  observations  with  the 
help  of  known  phenomena,  I  have  been  driven  to  consider  the  de- 
flected radiation  as  constituted  hy  positive  electrons  liberated  by  the 
action  of  cathode  rays  on  canal  rays. 

The  mochanisiu  by  which  the  positive  electrons  are  liberated 
escapes  us  for  the  present.  Yet  we  may  make  the  following  remarks : 
Lilienfeld  has  already  put  forward  the  hypothesis  that  positive 
electrons,  grouped  about  the  centre  of  the  atom,  may  be  brought 
to  its  surface  and  then  liberated  by  the  attraction  of  tho  atmos- 
phere of  cathodic  corpuscles.  I  may  add  that  the  shock  of  these 
corpuscles  on  the  ions  forming  the  canal  rays  must  play  an  impor- 
tant part.  In  fact,  the  negative  electrons,  which  possess  a  small 
mass  endowed  with  a  high  velocity  are,  considering  their  kinetic 
energy,  the  corpuscles  best  qualified  to  break  up  material  atoms, 
upon  which  they  act  like  projectiles. 

A  remarkable  result  is  the  rapidity  with  which  the  positive  elec- 
trons disappear  as  soon  as  they  emerge  from  the  atmosphere  of 
cathode  rays.  If  we  admit  this  surprising  fact  it  is  natural  that 
the  beam  observed  on  the  other  side  of  the  cathode  c'  should  be 
uncharged.  This  beam  must  be  a  flux  of  neutral  matter  whose 
formation  is  related  to  the  disappearance  of  the  free  positive  elec- 
trons. The  positive  electrons  have  been  able  to  recombine  with  the 
gas  of  the  tube.  But  if  we  consider  that  the  isolation  of  both  kinds 
of  electrons  constitutes  the  complete  disintegration  of  matter,  a 
more  daring  hypothesis  may  be  hazarded ;  perhaps  the  positive 
electrons  combine  direct  with  negative  electrons  which  they  meet 
in  the  free  state  or  which  they  extract  from  matter,  and  the  ques- 
tion arises  as  to  what  is  the  substance  which  may  thus  be  formed. 
Could  we  not  find  in  that  combination  the  chief  origin  of  hydrogen, 
which  always  appears  during  discharges  in  Crookes  tubes? 


NOTES  ON  THE  WORKS  AND  PRODUCTIONS  OF  MESSRS.  WILLANS  &  ROBINSON. 


The  firm  of  Willans  i-  Robinson  needs  no  introduction  to  our 
readers  nor  to  electrical  engineers  at  large.  Atone  time  the  name 
Willans  was  engraved  on  the  records  of  almost  every  electricity 
works  in  operation  both  in  this  country  and  the  colonies.  The 
TVillans  engine  gave  the  initial  impetus  to  electricity  supply  in 
furnishing  the  station  engineer  with  a  satisfactory  prime  mover 
which  could  be  direct-coupled  to  dynamo-electric  machinery.  Ex- 
perience also  went  to  prove  that  the  Willans  high-speed  engine  was 
economical  both  with  steam  and  floor  space,  and  that  by  its  intro- 
duction the  business  of  generating  and  distributing  electrical  energy 
could  be  developed  on  a  progressive  commercial  basis. 

The  history  of  this  well-known  engineering  firm  if  written  in 
detail  would  make  very  interesting  reading,  and  whenever  the 
story  of  the  electrical  industry  comes  to  be  told  in  full  there  is  not 
the  least  doubt  that  the  name  of  Willans  &  Kobinson  wiU  be  promi- 
nently identified  with  it.  Unfortunately,  limitations  of  space  will 
only  admit  of  our  passing  briefly  in  review  the  development  of 
this  undertaking. 

Our  readers  will  recall  the  fact  that  the  original  works  of  WiUans 
&  Robinson  were  laid  down  on  an  extensive  scale  at  Thames  Ditton, 
and  that  the  bulk  of  the  pioneering  work  of  the  company  was  carried 
out  from  this  point.  So  rapid  and  yet  so  steady  was  the  growth  of 
the  business  in  highspeed  engines  that  a  move  to  a  more  favour- 
able manufacturing  site  was  necessary.  A  spot  in  the  Midliinds  was 
selected  at  Rugby  as  being  most  central,  served  by  canal  and 
railway  communications,  and  also  within  reasonable  distance  of 
iron  and  coal-producing  districts.  The  Rugby  works  were  opened 
in  March,  isOT,  and  the  entire  business  of  manufacturing  Willans 
highspeed  engines  was  transferred  from  Thames  Ditton  to  the  new 
shops.  These  latter  were  laid  down  with  due  regard  to  economy  of 
production  in  so  far  as  the  organisation  and  efficient  co-operation  of 
departments  was  concerned.  The  policy  of  moving  into  the  provinces 
from  London  appears  to  have  been  in  every  way  justified  by  subse- 
quent experience. 

The  march  of  progress  in  engineering  and  electrical  engineering 
developments  has  relegated  the  Willans  engine  to  the  limbo  of  an 
honourable  past,  but  the  Willans  steam  turbine  has  taken  its  place 
on  a  certainly  more  imposing  scale.  A  large  and  constantly  ex- 
panding business  has  been  built  up  with  these  modern  forms  of 
prime  mover,  and  in  addition  the  attention  of  the  engineers  of  the 
company  has  been  successfully  turned  towards  the  manufacture 


of  condensing  plant  of  the  most  eflicient  kind.  The  present 
flourishing  condition  of  the  company  and  the  high  opinion  in  which 
its  products  have  always  been  held  aflord  a  striking  testimony  to 
the  foresight  of  the  management  in  keeping  abreast  of  engineering 
developments,  not  only  in  the  matter  of  the  opinions  of  engineers, 
but  also  in  the  character  of  the  products  of  its  works.  The  changes 
which  have  taken  place  in  electrical  engineering  during  the  past 
decade  have  been  siifticiently  rapid  in  themselves  to  test  to  the 
utmost  the  abilities  of  the  management  of  manufacturing  under- 
takings, and  we  feel  sure  that  our  readers  will  appreciate  the 
manner  in  which  Willans  &  Robinson  have  kept  their  name  con- 
stantly in  the  forefront  of  progressive  engineering. 

The  present  works  at  Rugby  cover  a  site  of  12  acres,  which 
is  devoted  to  workshops.  The  works  buildings  are  of  sohd  brick 
and  steel  construction,  and  the  design  of  the  roof  of  the  shops  in 
each  case  has  been  carefully  arranged  so  as  to  give  a  maximum  of 
light  on  the  floor  below.  The  shops  comprise  three  'large  machine 
shops  and  a  large  iron  foundry,  these  being  respectively  240  ft. 
long  by  .5(0  ft.  wide  and  150  ft.  long  by  400  ft.  wide.  Adjoining 
the  works  is  a  large  building,  a  portion  of  which  is  devoted  to  the 
testing  plant  and  the  power  house,  the  other  portions  being  divided 
up  into  a  mess  room,  lecture  hall,  club  room,  &.c.  Lying  parallel 
to  the  machine  shops  and  giving  directly  on  to  them  are  the  main 
offices,  comprising  an  imposing  building  extending  the  entire  width 
of  the  works.  The  works  are  served  by  the  London  &  North- 
western Railway,  which  has  a  very  extensive  goods  junction  at 
Rugby.  The  works'  site  is  also  within  reach  of  the  London-Bir- 
mingham Canal. 

The  general  equipment  of  tho  shops  has  been  carried  out  upon 
modern  lines,  the  various  departments  being  Hnkedup  by  a  narrow 
gauge  railwav,  which  faciUtatcs  the  interchange  of  parts  by  various 
departments.'  Both  the  machine  shops  and  tho  foundry  are  served 
by  large  electrically-operated  cranes  which  have  a  hfting  capacity 
varyin"  from  3  to  M  tons.  As  may  be  expected,  the  machine 
tool  eqliipmcnt  has  received  more  than  ordinary  care,  especially 
since  tlie  manufacture  of  steam  turbines  has  been  carried  out  on  a 
largo  scale.  The  heavier  parts  of  these  machines  naturally  call  for 
lar^e  boring  mills  and  heavy  lathes  in  which  stators  can  be  bored 
out  and  rotors  turned  up.     When  it  is  considered  that  many  of 
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these  parts  weigh  several  tons,  the  size  of  the  tools  to  deal  with 
them  will  be  readily  understood.  Among  the  largest  boring  mills 
we  may  mention  one  of  12  ft.  capacity.  There  are  also  large  electri- 
cally operated  lathes  which  are  capable  of  taking  work  up  to 
6  ft.  6 in,  by  21ft. 

From  the  station  engineer's  point  of  view  the  most  interestmg 
shops  are  those  devoted  to  the  manufacture  of  blading  for  steam 
turbines  and  the  general  work  of  inserting  these  blades  in  both 
rotors  and  casings.  As  was  to  be  expected  the  whole  of  the  tools 
required  for  this  work  are  of  a  special  character  and  have  been 
designed  entirely  by  the  engineers  of  the  company.  They  have  also 
involved  the  expenditure  of  large  sums  of  money,  but  being  of  a 
semi-automatic  character  they  prove  a  profitable  investment.  Among 
these  tools  we  may  mention  a  special  machine  for  cutting  the  slots 
in  the  base  rings  both  for  casings  and  rotors  to  receive  the  turbine 
blades.  With  this  machine  the  correct  curve  is  given  to  the  slots, 
and  they  are  also  accurately  spaced  out  around  the  circumference 
of  the  ring. 

The  whole  of  the  blading  required  for  both  standard  and  special 
turbines  is  supplied  from  outside  and  stocked  in  the  main  stores 
ready  for  use  in  the  shops.     Previous  to  this  being  passed  into  the 


pattern  of  Willans  turbine  is  now  very  well  known,  and  we  have 
on  various  occasions  described  the  features  of  its  design  and  con- 
struction in  detail.  We  may,  however,  recall  one  or  two  of  these 
features  as  being  of  considerable  interest. 

In  addition  to  the  high  capacity  turbines,  Messrs.  Willans  & 
Eobinson  have  recently  found  that  excellent  results  can  be  obtained 
with  the  smaller  sizes  of  turbine,  and  such  as  will  compare  favour- 
ably with  reciprocating  engines.  With  this  consideration  as  a 
starting  point  the  production  of  steam  turbines  of  a  capacity  of 
200  kw.  and  upwards  has  been  undertaken.  The  general  features 
of  this  turbine  are  identical  with  those  of  the  larger  types,  so  that 
we  need  not  refer  to  their  construction  at  length.  Two  of  these 
small  turbines  have  recently  been  supplied  to  pulp  mills  in  Scandi- 
navia and  two  others  have  been  put  down  in  a  Lancashire  cotton 
mill.  A  speciality  is  also  made  of  exhaust  steam  turbines,  of  which 
we  saw  a  number  in  process  of  manufacture  during  our  inspection 
of  the  shops.  It  has  been  found  that  there  is  a  distinct  demand  for 
turbines  of  this  class  to  run  in  conjunction  with  existing  steam 
plant.  Possibly  the  best  conditions  for  the  installation  of  exhaust 
steam  turbines  are  those  prevailing  in  works  or  factories  which  have 
been  previously  driven  by  steam.     In  these  cases  when  extensions 
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blading  department  it  is  carefully  gauged  and  examined,  and  no 
pieces  are  allowed  to  go  through  if  they  show  signs  of  pitting  or 
thickness  inaccuracies.  The  cutting  up  and  notching  of  the  blading 
is  done  on  special  machines. 

The  actual  blading  of  turbines  and  rotors  is  carried  on  in  a  portion 
of  one  of  the  main  inacliini'  shops.  The  base  rings  and  caulking 
strips  are  put  in  and  haiiiiMercd  up  by  hand.  The  shroud  rings  arc 
also  put  in  position  and  the  tops  of  the  turliino  blades  rivolcd  over 
by  hand.  One  of  the  large  machiiio  shops  is  devoted  to  the  building 
up  of  the  various  typos  of  condensers  wiiich  are  produced  in  largo 
quftntiticB  by  tlio  lirni.  Many  of  these  arc  in  op(Tation  in  olec 
trioity  works,  both  in  this  country  and  abroiul,  and  in  a  general  way 
the  production  of  condensing  plant  has  been  undertaken  on  sys- 
tematic linos,  backed  by  a  large  and  fruitful  oxporionce  of  steam 
engineering. 

Main  l'rii(lucl«,  —  Having  brielly  connnonted  upon  the  main 
features  of  the  Kugby  shops,  we  may  now  turn  to  their  principal 
inanufacturoB.  Ah  wa  have  already  intimated,  steam  turbines  tiguro 
most  prominently  in  the  products  of  the  company.     The   larger 


arc  undertaken  it  is  more  economical  to  drive  the  machinery  situ- 
ated at  a  distance  from  the  power  house  by  electricity  than  by 
making  additions  to  count  ershaf  ting  and  the  mechanical  transmission 
by  turning  tlio  exhaust  steam  from  the  existing  steam  engines  into 
a  special  turbine,  electrical  energy  can  bo  generated  for  transmis- 
sion to  the  newer  extensions  of  the  works.  Wo  saw  two  machines  in 
process  of  completion,  which  are  being  supplied  to  Messrs.  Sir 
liornard  Samuelson's  Iron  Works,  Middlesbrough.  l''.aoh  of  those 
has  a  capacity  of  l.Ii.'iOkw.  and  runs  at  the  high  speed  of  2, 100  revs, 
per  niin.  TJioy  are  coupled  to  10  period  tliroepliase  alternators, 
and  arc.  we  understand,  tln'  largest  exhaust  steam  turbines  which 
have  been  built  in  this  country.  The  exhaust  steam  turbine  does 
not  complete  the  range  of  turbines  manufactured  by  Messrs.  Willans 
.■v  l!ol)i]ison.  Another  type  is  the  Willans  "  mixed  pressure  "  tur- 
bine, with  which  it  is  possible  to  work  economically  both  on  exhaust 
and  live  steam.  Tl-.is  machine  is  suitable  for  running  without  a 
reducing  valve,  and  it  can  be  used  ilircctly  on  superheated  steam. 
Colliery  work  may  bo  solcetcd  as  suitable  for  the  introduction  of 
turbines  of  this  class.     It  is  frequently  necessary  to  carry  on  wind- 
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ing  during  during  the  day,  bnt  during  the  night  the  pits  are  coni- 
paratively  empty  of  men.  I  luring  the  day  the  turbine  can  bo  run 
i>3  an  exhaust  steam  machine  with  considerable  economy,  and  during 


turbines  of  this  class  have  been  recently  completed  for  a  large  coal 
mine  in  South  Wales. 

A  few  notes  on  the  general  construction  of  Willans  steam  tur- 


TvnCAL    UuTOE.S    1  JK    \VlLLA.\S    it    RoBINSON    TUBBISES. 


^ 

^2i 

M. 

^■I^^IB? 

Jj^J^pjr-J|g 

y^ 

■^   - 

Pf^ 

\' 

^^'^ 

^snP^H^B_4(' 

f—      ^ 

J  Vi'"t'*iM 

I 

1 

If 

feK^ 

1     - 

1   ^^ 

r 

■   ^               j 

'^■r 

■'iTO^wjipP 

Ti 

/". 

J4 

.  /■  ...»*. 

6.000  K.w.  Willans  &  Robinson  Turbine  at  Stuart-strkkt  Station,  Manchester. 


the  night,  when  the  winding  engine  is  shut  down,  and  the  power 
is  still  required  for  pumping  and  ventilating,  the  turbine  may  be 
nin  economically  as  a  high-pressure  machine.      Two  1,000  kw, 


bines  may  at  this  juncture  be  of  interest.  The  turbine  operates  on 
the  reaction  or  Parlous'  principle,  and  is  arranged  with  a  horizontal 
shaft  for  the  axial  flow  of  the  steam. 
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The  rotor  is  of  forged  steel,  in  one  piece  with  the  high  pressure 
end  shaft,  a  construction  which  prevents  any  tendency  to  work 
loose  owinK  to  the  variation  in  temperature  which  takes  place  at 
this  point.  The  rotor  is  bored  inside,  nearly  up  to  the  high-pressure 
spindle,  and  is  balanced  in  the  [shops  statically  after  boring. 
Owing  to  the  accurate  manner  in  which  the  blading  is  constructed, 
the  dynamical  balancing  in  bearings  which  has  usually  to  be  under- 
taken can  be  done  pway  with,  and  we  understand  that  it  has  been 
found  that  with  the  Willans'  construction  a  machine  which  is 
balanced  statically  will  run  in  balance  dynamically. 

The  casing  is  usually  built  up  in  five  sections  bolted  together,  to 
avoid  cross  and  aiial  ribs  in  the  casing.  Owing  to  the  great  dif- 
ference in  temperature  at  the  high  and  low-pressure  ends  of  the 
machine,  cross  strains  due  to  variation  in  temperature  are  avoided, 
and  warping  of  the  casing  is  prevented.  In  the  normal  type  of 
steam  turbine  the  casing  is  cast  in  two  halves  only  and  is  not 
divided  along  the  axis  of  the  machine.  This  means  large  distorting 
strains,  not  merely  in  the  foundry  but  when  working,  due  to  the 
large  differences  in  temperature. 

The  governor  is  of  the  direct-acting  type  working  on  a  balanced 
double-beat  throttle  valve,  and  is  arranged  to  give  a  variation  in 
speed  not  exceeding  2h  per  cent.  An  automattc  emergency  stop 
valve  is  fitted  which  is  normally  arranged  to  cut  off  the  steam  from 
the  machine  in  the  event  of  the  speed  exceeding  the  normal  by  10 
per  cent.   This  was  described  in  The  Elertrician.  Vol.  LIX.,  p.  800. 

The  construction  of  the  blading  is  covered  by  Willans  &  Kobinson 
and  Sankey  patents.  It  is  buUt  up  in  segments  previous  to  assembly 
and  fixing  on  the  rotor  or  casing,  being  held  in  place  by  means  of 
caulking  strips  which  are  driven  into  dovetail  grooves  in  the  rotor 
and  body  respectively.  The  blading  itself  is  made  of  drawn  strip 
and  is  of  special  alloy,  bemg  tested  at  the  highest  superheat  tem- 
peratures met  with  in  modern  commercial  practice. 

The  indi\-idual  blades  are  cut  to  length  by  special  semi-automatic 
tools,  and  the  shrouding  and  base  ring  fitted  and  machined  in  a 
similar  class  of  machinery.  The  actual  fitting  of  the  blading  in 
place  is  of  a  very  simple  nature,  and  it  can  be  put  in  by  any  fitter 
of  average  intelUgence. 

Oil  is  circulated  round  the  bearings  of  the  turbine  and  generator 
by  means  of  a  special  oil  pump  geared  to  the  main  shaft.  This  pump 
is  of  the  centrifagal  type  and  draws  the  oO  direct  from  a  small  tank 
and  pumps  it  round  the  bearings.  The  oil  then  returns  into  the 
tank  through  a  simple  filter. 

Surface  Conilenseis. — The  manufacture  of  surface  condensers,  for 
use  principally  in  connection  with  the  different  types  of  turbine 
manufactured  by  Messrs.  Willans  &  Piobinson  has  been  undertaken 
on  a  large  scale.  Up  to  the  present  time  some  60  sets,  giving 
a  capacity  of  over  1,500,000  lb.  of  steam  per  hour,  have  been  in- 
stalled and  put  to  work. 

The  accompanying  illustrations  show  turbines  during  erection 
and  completed. 

In  order  to  be  in  a  position  to  deal  with  the  question  of  condensing 
on  the  most  economical  lines,  Messrs.  Willans  &  Robinson  have 
taken  out  a  licence  from  the  Contrallo  Condenser  Synd.  for  the 
manufacture  of  the  "Contrallo"  type  of  condenser,  and  they  are 
also  enabled  to  use  the  vacuum  augmenter  principle  with  their  con- 
densers. 

With  regard  to  the  "  Contraflo"  condenser,  this  is  specially  suit- 
able where  a  high  vacuimiis  to  be  obtained  with  circulating  water  of 
high  temperatures,  such  as  those  obtainable  in  tropical  countries  or 
for  use  with  cooling  towers,  and  the  method  of  construction  adopted 
in  the  "  Contraflo"  condenser  makes  possible  a  higher  vacuum  than 
is  practicable  with  the  ordinary  type  of  condenser. 

We  are  indebted  to  the  company  for  the  above  particulars  and 
take  this  opportunity  of  thanking  them  for  giving  us  facilities  for 
going  round  the  shops. 


NOTES  ON  ELECTRIC  HAULAGE  OF  CANAL  BOATS.* 

IIV    L.    1).    srlM.WKLL    AMI    II.    ST.    (  LAUi    ITl'NA.M. 

Siimmari/. — Tlio  (lulhors  describe  a  series  of  test.i  made  to  deter- 
mine tho  iiuU  and  power  reiiuiied  at  various  sjioods,  the  host  speed 
and  length  of  tow  and  the  relative  ineiits  of  electric  locomotives 
o|K;ratint;  upon  a  track  and  of  a  mono-niil  .system. 


The  following  notes  are  based  upon  the  results  of  tests  conducted 
by  tho  autliors  during  the  autumn  months  of  1!)07  on  a  scition  of 
the  Lehigli  Canal,  near  Mauch  Chunk,  Pennsylvania.  Tho  object 
of  tho  tests  was  to  determine  :  («)  Pull  reijuired  to  propel  canal 
boats  at  various  spooda  and  with  varying  nimibors  of  boats  in  tow  ; 
{!))  tho  relative  nisrits,  for  tho  purpose  contemplated,  of  locoiuativos 
snppliid  by  trolley  and  opcratiIl^'  upon  a  track  of  I'i  In.  giuge,  and 
a  monorail  HyBleiii ;  {r)  the  best  speed  and  length  of  tow  as  litod  by 
physical  conditions;  {(I)  the  power  rcquirod  to  oparato  llio  ca'ial 
between  Coalport  and  Hristol ;  (cj  tho  oijuipinonl  rciiuirod  for  su'ih 

•  Abstract  of  n  Pniror  road  bofuro  tho  American  Institute  of  Elec 
trical  Engineers. 


operation.     The  data  presented  in  this  Paper  are  included  under 
the  headings  (a),  {h)  and  (c). 

The  upper  section  of  the  canal  from  lock  No.  2  to  Coalport,  a  dis- 
tance of  10,095  ft.,  is  equipped  with  the  "  locomotive  system."  On 
this  section  an  ordinary  mining  locomotive  is  used.  Two  loco- 
motives were  tested,  each  weighing  under  test  conditions  16,0001b. 
without  testing  instrument  equipment  and  crew.  Each  locomotive 
is  equipped  with  two  direct  current  motors  of  2Sh. p.,  operating  on 
.500  volt  trolley  circuits.  The  locomotive  wheels  are  28  in.  diameter 
and  gearratio  of  69/15.  The  wheel  base  is  44  in.  The  outline 
drawing  of  this  locomotive  is  shown  in  Fig.  1.  The  locomotives 
were  operated  on  a  track  of  42  in.  gauge  and  ballasted  on  the  river 
section  with  broken  stone,  elsewhere  with  gravel.  40  lb  rails  were 
used.     The  track  was  uneven  and  comparatively  rough.     On  this 


Fig.  1 — MixiN<:  Locomotive. 


Gauge, -1210.    Weight,  8  tons.    2  GE—oS  Motors.    28  H.r.    Gear  ratio,  4  :  6. 
Wheel.  2Sin. 

section,  two  levels  of  the  canal,  aggregating  5,600  ft  in  length,  were 
in  the  open  river  exposed  to  the  river  currents.  The  voltage  of  the 
trolley  circuits  was  varied  to  obtain  various  towage  speeds,  an  ex- 
perimental generating  plant  being  used  as  a  source  of  power  supply. 
Tlie  section  of  the  canal  from  lock  Xo.  :!  to  lock  Xo.  7,  a  distance 
of  10,555  ft.,  was  equipped  with  the  "  monorail  system,"  three  trac- 
tion machines  being  used,  hereinafter  designated  "  tractors."  Two 
of  these  tractors  (Xos.  1  and  2)  were  manufactured  in  the  U.S.A. 
The  electric  equipment  of  each  comprised  one  direct  current  40  h. p. 
motor.  The  gear-ratio  was  5'78  to  1,  diameter  of  wheels  12in.,and 
length  of  wheel-base  42  in.     The  construction  is  illustrated  in  Fig.  2. 


Fio.  2.— Traitor-s  Nos.  1,  2  and  3 
NoH.  1  ivnd  2.— Weight,  G,450n>.   GE  61  A  40  II.p.  motor.    600  volts 

NO.  8 


.•^■78  Oonr 


Ratio.    IS  ill.  Wheel.     Leverage.  47. 
WeiRht.  5.04a  lb.    West.  (15  MiniiiR  Motor,*,')  n.i'.    OdOvolts.   24  (icat 
Itfttio.    Hi  lu.  Wheel.    LcveraRe.  47. 


1 


The  ratio  of  leverage  on  lever  wheels  was  47  to  1 — i.e.,  tho  lower 
wheels  are  pressed  upward  against  tho  lower  face  of  the  rail  with  a 
force  (■7  times  tho  drag  on  tho  tow  line.  Tho  adhesion  of  tho 
machine,  tlicreforo,  is  a  function  not  only  of  its  weight,  but  also  of 
the  pull  wliich  it  exerts.  I'.ach  tractor  weighs  6, 1501b.,  and,  under 
tost  conditions  with  instruments  and  crew,  7, .'150  lb.  Tractor  No.  3 
was  manufactureil  in  Paris,  and  eipiippod  with  one  25  n.r.  mining 
motor.  Its  wheels  are  11 '25  in.  diameter,  gearratio  is  :i  I  to  1  and 
wheel  base  42  in.  Tho  general  design  is  tho  same  as  that  of  tractors 
Nos.  1  and  2. 

Owing  to  tho  fact  that  the  frame  of  this  tractor  had  not  been  de- 
signed to  rocoivo  n  motor  of  tho  oxact  diuionsions  of  that  with  wliich 
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it  was  equipped,  it  was  impossible  to  locate  the  motor  in  its  proper 
position;  it  wiis  necessary,  therefore,  to  use  'lOD  lb.  counterweight 
to  secure  equilibrium  of  tlie  machine.  The  weight  of  the  tractor 
complete  was  .'i.OO.'i  lb.  ;  includinKCOunterweight,  tost  apparatus  and 
crew,  0,498  lb.  The  mechanical  construction  and  workmanship  of 
Tractor  3  made  it  superior  to  Xos.  1  and  '2,  as  was  evidenced  not 
only  by  inspection  but  also  very  conclusively  by  tests.  In  com- 
parative calculations  of  power  reciuired  respectively  by  the  loco- 
motive and  monorail  systems,  therefore,  we  have  used  the  results 
obtained  in  using  Tractor  No.  .'!. 

The  tractors  were  operated  upon  a  monorail  supported  at  a  height 
of  4  ft.  above  the  ground  by  steel  posts  plac  d  at  intervals  of  18  ft. 
The  rail,  as  used  in  the  installation  at  Mauch  Chunk,  is  an  ordinary 
loin.  I-beam  weighing  75  lb.  to  the  ynrd.  The  monorail  with  sup- 
ports and  braces  complete  weigh  1201b.  per  yard  and  is  erected 
along  the  canal  outside  the  tow  path.  The  construction  is  illus- 
trated in  Fig.  :!. 


W 


Coaertle  rooodatloD 


3  4"*  ezt  10'-  i-2sibs 


Front  Elevation 


Side  View 


FlO.   3. — CONSTRDCTION   OP    MoNOBAIL   SvSTEM. 

A  fourth  tractor,  No.  4,  built  in  Paris,  was  also  subjected  to  cer- 
tain tests.  This  machine,  without  testing  crew  and  instruments, 
weighed  3,465  lb.  It  was  equipped  wi^h  one  direct-current  500- volt 
motor  of  15  h.p.  The  diameter  of  wheels  was  12'75  in.  and  the 
wheel  base  24  in.  For  this  smaller  machine  a  section  of  monorail 
track  1,200  ft.  long  was  erected  on  wooden  posts  between  locks 
Nos.  2  and  3.  The  rail  in  this  case  was  a  7  in.  I  beam,  weighing  45  lb. 
per  yard,  and  was  erected  at  a  height  of  4  ft.  from  the  ground.  Pre- 
liminary tests,  however,  showed  that  this  machine  was  not  adequate 
in  mechanical  strength  and  power  equipment  for  the  service. 

The  following  instruments  were  used  in  making  the  tests  : — Direct 
current  graphic  recording  wattmeter  with  time  attachment,  also 
with  a  signal  pen  used  to  record  distances  and  special  points  by 
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means  of  a  push-button  Weston  ammeter.  Weston  voltmeter. 
Three  spring  dynamometers.  Two  integrating  wattmeters  used  to 
measure  respectively  the  energy  delivered  to  the  monorail  and  loco- 
motive sections.  Distance  marks  were  located  at  distances  of  52'8  ft. 
along  the  track.  As  each  point  was  passed  by  the  machine  under- 
going test  a  push  button  record  was  made  by  the  signal  pen  in  the 
graphic  recording  wattmeter  and  at  the  same  instant  the  voltmeter 
and  dynamometer  were  read.  In  addition,  during  one  complete  run 
the  angle  formed  by  the  tow-rope  and  the  centre  line  of  the  track 
was  determined  at  each  distance  point.  All  test  results  are  corrected 
for  this  angle,  and  the  tow-line  pulls  stated  are  the  effective  pulls  in 
the  direction  of  motion.  In  the  tests  the  tow-line  was  appro.'cimately 
200  ft.  long. 

Four  canal  boats,  each  87  ft.  6  in.  long  and  10  ft.  .5  in.  wide,  draft 
about  5  ft.  2  in.,  were  used,  the  weight  of  each  loaded  being  about 


137  tons  (of  2,1100  lb.)  and  empty  about  24  tons.  In  addition  to  teats 
of  these  boats  the  regular  canal  tratlic  was  handled  by  the  test 
machines  during  September,  October  and  November.  The  velocity 
of  the  current  of  water  flowing  in  each  section  of  the  canal  was 
determined  at  the  time  the  tests  were  made,  but  to  obtain  an  aver- 
age value  for  towing  resistance,  including  the  effect  of  this  current 
and  also  ot  track  grade,  all  tests  were  made  in  both  directions  over 
each  section  of  the  canal.  The  average  results  are  used  in  our 
calculations. 

Effective  Tow-rope  PuUs  Required, — The  effective  tow-rope  puUa 
as  determined  by  dynamometer  tests  and  corrected  for  the  rope-angle 
for  four,  two  and  one  bciat  tests,  both  light  and  loaded,  are  given  in 
Figs.  4  and  5.     In  the  majority  of  the  two-boat  tests,  the  boats 
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were  equipped  with  the  so-called  Erie  steering  gear.  With  this  gear 
the  second  boat  is  used  as  a  rudder  for  the  first  boat,  to  which  it  is 
tightly  lashed.  The  arrangement  is  illustrated  in  Fig.  6.  The  effect, 
so  far  as  resistance  ot  the  water  is  concerned,  is  a  reduction  of  ap- 
proximately 8  per  cent,  in  the  pull  required ;  in  addition  to  which 
saving  the  boats  are  kept  in  better  alignment  and  are  under  better 
control.  In  the  majority  of  the  four-boat  tests,  the  first  two  boats 
were  equipped  with  the  Erie  steering  gear,  but  this  beneficial  effect 
as  regards  reduction  of  pull  required  was  apparently  lost,  owing 
probably  to  the  effect  of  the  drag  of  the  last  two  boats,  which  tended  to 
alter  the  position  of  the  first  two  with  reference  to  the  line  of  motion. 
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Erie  Steering  Gear.  Diagram  of  Attachment. 

Diameter  of  lUndwheel,  3  ft.  6  in.    Diameter  of  Drums,  6J  la.    Gear  Eatio,  6-26. 

Fig.  6. 

It  appears  that  for  boats,  snch  as  are  used  on  the  Lehigh  and 
Delaware  canals,  the  effective  tow-rope  pull  in  pounds  required  for 
any  number  of  loaded  boats  is  expressed  approximately  by  the 
formula  0-45V-r,  and  for  empty  boats  by  0'67Y-T,  where  V  is  the 
speed  in  miles  per  hour  and  T  the  total  tons  (2,000  lb.).  The  im- 
mersed cross-section  of  a  loaded  boat  is  54  sq.  ft.,  while  the  average 
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cross-section  of  a  canal  on  those  sections  upon  which  most  of  the 
tests  were  made  is  440  sq.  ft. 

Accehrafion  and  Maximum  Rope  Pulls. — Compared  with  electric 
railway  operation,  the  rate  of  acceleration  practicable  of  attainment 
in  lowing  canal  boats  is  low,  but  is  relatively  unimportant.  A  table 
of  results  is,  however,  given  in  the  Paper,  and  shows  for  four  boats 
loaded  an  average  of  0'024l^  miles  per  hour  per  second,  and  for  one 
boat  loaded  0'0667  miles  per  hour  per  second. 

Towing  Machines  Tests. — In  most  of  our  tests  mining  locomo- 
tive 15  and  tractors  1  and  3  were  used.  Comparison  was  made  at 
speeds  and  elfective  pulls  as  nearly  identical  as  was  found  prac- 
ticable. As  to  meet  these  conditions  the  various  machines  tested 
required  different  operating  energy,  and  as  change  in  the  energy 
affected  the  motor  effioiencj',  the  electric  losses  in  the  motors  in  all 
cases  have  been  deducted  from  the  kilowatt  input  in  determining 
the  mechanical  efficiency  of  the  machines.  The  mechanical  loss  of 
the  motors  and  gears  in  each  case  is  charged  against  the  respective 
machines,  and  the  tow-line  pull  has  been  corrected  to  the  effective 
pull  in  pounds  in  the  direction  of  motion.  With  an  effective  pull 
of  1,0001b.  the  efficiency  of  the  locomotive  was  80  per  cent.,  of 
tractor  1  68  per  cent,  and  of  tractor  H  73  per  cent. ;  whilst  with 
3,0001b.  pull  the  figures  were  S4,  74  s  and  77'5  per  cent,  respec- 
tively. The  performances  when  machines  were  running  light  are 
given  in  Fig.  ">. 

In  order  to  assist  in  determining  the  cause  of  the  apparently  ex- 
cessive friction  of  these  tractors  at  low  rope-pulls  and  when  running 
light,  tests  were  made  on  a  wet  rail  to  determine  the  relative  amount 
of  reduction  m  friction  due  to  a  bad  rail.  The  results  of  these  tests 
show  that  at  a  speed  of  6  miles  an  hotir  the  wet  rail  effects  a  sav- 
ing of  about  16  per  cent,  in  total  friction,  running  light,  and  at  the 
same  speed  the  gear  and  motor  friction  amounted  to  28  per  cent,  ol 
the  total.  It  is  apparent  from  the  tests  that  frictions  at  light  loads 
are  relatively  small,  and  at  large  pulls  the  difference  is  to  a  large  ex- 
tent lost  as  the  mechanical  friction  approximates  the  theoretical 
amount  to  be  expected  from  the  pull  exerted.  It  would  seem  that 
the  mechanical  efficiency  of  tractors  of  this  type  might  be  improved, 
thus  :  (1)  An  increase  in  the  size  of  wheels  would  tend  to  decrease 
losses  (2)  The  wheel-base  should  be  long  and  the  '"  flange  clear- 
ance "  small.  (3)  The  mechanical  construction  must  be  such  that 
alignment  of  all  bearings  is  preserved  under  all  conditions  of  opera- 
tion. (4)  The  point  of  rope  attachment  should  be  carefully  selected 
in  order  to  reduce  Hange  friction  to  a  minimum.  (5)  The  rail  sur- 
face should  be  as  good  as  on  ordinary  railway  tracks,  and  the  con- 
struction should  be  such  as  to  minimise  vibration.  (6)  The  use  of 
guides  for  the  pressure  wheels  should  be  avoided  if  practicable.  If 
used,  the  vertical  motion  in  the  guides  for  the  pressure  wheels 
should  be  free.  (7)  The  pressure  wheels  should  have  no  flange. 
(8)  Arrangements  for  oiling  tlie  bearings  of  tractors  as  well  as  of 
locomotives  should  follow  railroad  practice. 

Speed  Limils. — These  depend  upon:  (a)  .Vbility  to  steer  the 
boats ;  (/<)  wash  of  canal  banks ;  (c)  time  required  for  locking  ;  and 
(d)  tonnage  capacity  and  length  of  tow.  The  selection  of  a  best 
speed  depends  also  upon  the  number  of  boats  which  must  pass 
through  the  canal  in  a  given  time  to  handle  its  business. 

Our  conclusions  in  regard  to  limits  of  speed,  as  fixed  by  conditions 
of  practicable  steering,  are  :  {a]  Single  boats,  loaded  or  empty,  can 
be  operated  satisfactorily  on  tangents  at  speeds  exceeding  5  miles 
an  hour,  but  on  the  canal  for  satisfactory  working  5  miles  an  hour 
is  probably  about  the  limit  of  average  speed,  (fc)  Two-boat  tows 
are  handled  satisfactorily  at  speeds  of  from  3',5  to  4  miles  an  hour, 
(f)  Four-boat  tows  loaded  can  be  operated  with  a  fair  degree  of  suc- 
cess at  speeds  up  to  3  miles  an  hour  except  on  very  sharp  convex 
curves,  {d)  Four-boat  tows,  light,  were  found  impracticable  as 
tested.  It  is  possible  that  improved  steering  gear  might  remedy 
the  difficulties  encountered.  Our  estimated  average  time  for  lock- 
ing is  for  one  boat  10  minutes,  two  boats  l.'i  minutes,  four  boats  .'!.'> 
minutes,  although  these  figures  were  impi-oved  on  wlien  tested.  In 
four  boat  locks,  with  the  first  two  boats  and  the  last  two  boats 
equipped  with  ICrie  steering  gear,  it  would  not  be  necessary  to  dis- 
connect the  steering  gear  and  the  time  of  locking  would  not  greatly 
exceed  that  for  two  boats. 

The  following  is  a  tabulation  of  t)io  Bpocds  recommended  for  tows 
varying  from  one  to  four  boats,  loaded  and  empty,  assuming  (a) 
that  direct  current  series  motors  are  employed,  and  ('')  that  single- 
phaso  alternating  current  motors  of  the  compensated  typo  bo  used  ;  — 
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Direct  Current  Motors. — The  total  eificiencies,  kilowatt  input  at 
trolley  and  speeds  for  the  mining  locomotive  and  tractor  are  given 
below.  The  efficiencies  and  inputs  include  all  mechanical  and  elec- 
trical losses: — 


Direct  current. 

Alternnting  current. 

Four  boiito  loaded  

Mile.H  |>er  li<iur. 

3  00 

4  00 
3-46 
4-60 
400 
6-30 

MiloH  per  biiur. 
2-88 
4-20 

Two  bofttrt  loaded     .,.. 

3-45 

5  00 

One  boat  loaded 

4 '20 

Olio  bout  empty 

6-00 

Speed. 

Mining  locomotive. 

Tractor. 

Effective  pull.    Miles  per 
hour. 

Per  cent. 
Effici'ncies 

Input. 
Kilowatts. 

Per  cent.  |     Input. 
Effici'ncies  Kilowatts. 

1.0001b.              4-0 
2,0C01b.              3-1 
3,000  lb.      ,        2-7 

70-2 
71-6 
69-5 

11-3 
17-3 
23-3 

67-2 
70-0 
69  0 

11-8 
17-7 
23-5 

Single-phase  Alternating  Current  Motor.i. — The  following  table 
shows  the  comparison  of  the  two  machines,  including  all  mecha- 
nical and  electrical  losses : — 


Speed. 

Miles  per 

hour. 

Mining  locomotive. 

Tractor. 

Effective  pull. 

Per  cent. 
Effici'ncies 

Input. 
K  ilowatts. 

Per  cent.       Input. 
Effici'ncies  Kilowatts. 

1,000  lb. 
2,000  lb. 
3,000  lb. 

4-3 
2-9 
2-3 

66-8 
68-4 
67-2 

1 

150             64-5             13-4 
170              67  0       ,       17-3 
21-2             66-5       1      21-5 

It  is  evident  that  the  dift'erence  in  efficiency  of  the  mining  loco- 
motive and  the  tractor,  and  of  alternating  current  and  direct  cur- 
rent equipment,  are  relatively  unimportant  as  compared  with  other 
factors  upon  which  the  choice  of  one  or  the  other  as  a  system  of 
electrical  haulage  must  depend.  Characteristic  curves  showing  the 
average  speed  including  locking  for  runs  of  different  length,  the 
average  power  required  at  the  trolley,  and  the  watt-hour  per  ton- 
mile  for  four,  two,  and  one-boat  tows  for  the  mining  locomotive  and 
the  tractor  and  for  both  alternating  current  and  direct  current  are 
shown  in  the  Paper,  and  the  following  table  shows  the  more  impor- 
tant points : — 

Speed,  Kilomitt  Input,  and  Watt -hours  per  Ton-wile.    Artrage  liun 
1' 52  Miles — Two-hoat  Locks. 


Speed. 

Mining  loc'ra'tive 

Tractor. 

Maxi- 

Average 

Average 

Watt 

Average 

Watt- 

— 

mum 

speed  in- 

input 

hours 

input 

hours 

speed. 

cluding 

at 

per 

at 

per 

Miles 

locking. 

trolley. 

ton- 

trolley. 

ton- 

per  hour. 

M.p.h. 

Kw. 

mile. 

Kw. 

mile. 

Direct  current. 

4  boats  loaded.. 

300 

1-40 

8-7 

11-3 

8-8 

120 

4  boats  empt}-. . 

4-00 

160 

4-3 

29  2 

46 

30  3 

2  boats  loaded.. 

3-45 

2  22 

91 

14  8 

9-3 

15-5 

2  lioats  eniptv.. 

4-57 

2-65 

5-2 

41-9 

5-4 

44-0 

1  l>oat  loaded ... 

400 

2-81 

77 

20-0 

80 

210 

1  liout  emptv  ... 

5-30 

3-42 

49 

610 

5-2 

64-5 

A/tini'ttiii'f  eru\ 

4  l)oats  loaded .. 

2  88 

1-37 

81 

110 

8-2 

11  1 

4  boats  emptv .. 

413 

1-59 

50 

33-5 

5-3 

34-8 

2  boiits  loaded.. 

3-45 

2-22 

9-6 

15-5 

9-9 

160 

2  lioats  empty.. 

4-98 

2-78 

6-6 

50-8 

6-8 

53  0 

1  boat  loaded  ... 

4-19 

2£0 

9  0 

22-6 

9-4 

23-3 

1  boat  empty . . . 

6-00 

3-67 

6-7 

77  0 

6-9 

80-8 

DISCUSSION. 
Mr.  R.  IvAMii  did  not  agree  that  efficiency  could,  to  a  great  extent, 
hi;  disiegaidcd.  As  engineer  for  the  company  (hat  coiitracte<l  to  tow 
iiiiial  lioats  on  tlio  Now  VorU  State  cjinals,  be  had  occa.sion  to  investi- 
i,Mlo.  in  a  practical  way,  the  subject  of  caualbuat  towing.  The  results 
of  the  testa  made  on  tlio  Erie  Canal  at  Ton.iwauda,  N.Y.,  showed  that 
the  cost  for  towing  a  boat  from  Albany  to  HuHalo  by  mules,  steam 
propellers  ;iiid  bv  electric  niotni-  wore,  respectively,  $12  24,  -517.60  mid 
S15.3J,  with  rcl.itivc  speeds  „f  IS  miles,  3  miles  and  5-6  miles  per  hour, 
ill  iiiiiiT  toconipcti'  witli  the  principal  motive  power  now  in  use,  llio 
mule,  aicnt  r:uc  nbciulil.  tluMcfure,  be  tidu'ii  to  obliiin  llio  most 
otlioieiit  iiiutor,  fiom  bolli  moclianii'id  and  clei'trical  standpoints.  In 
U.S.A.  attcMipts  linil  been  niuile  to  utilise  the  ti>w|«tli  for  n  railroad 
bed,  and  to  tow  the  lioats  byslaiidanl  locomotives.  Those  tests  jirovod 
misatisfactory  beoause  of  I  lie  iiocossiry  slow  spoeil  at  wliioli  the  boats 
had  to  lie  towed.  The  dead  load  linil  the  fuel  oonsumpt  ion  of  a 
locomotive  going  only  3  miles  an  hour  made  llio  standard  looo- 
motive  very  inolliciont"  for  this  purpose.  A  low  rate  of  speed  was  t.lio 
govorniiig  faclur  in  eaiiiil  bout  towing.  This  al(rilmt4<  wa,s  in- 
liorrnl  because  of  the  liinited  distiuioe  bot  weoii  the  bottom  of  the  boat 
luid  the  hotUim  of  the  naiial.  The  bottom  of  an  Kiic  canal  boat  was 
nearly  flat  and  was  175  ft.  wide.  The  distance  from  the  bottom  of  a 
loudo'd  boat  to  the  bottom  of  the  canal  was  1ft.  C'oiiceivo  of  an  area 
oqiml  to  the  width  of  boat  and  the  distance  from  the  bottom  ol  the 
bout  to  the  liiittom  of  the  <-Mnal  as  being  an  oritieo  lliiougli  which 
water  must  How.    Tlio  area  was  17-5.s(i.  ft.    When  the  boat  wa-  st.ind- 
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iiig  still  there  were  12,827  gallons  of  water  under  lier.  At  6  miles  per 
hour  1,166  ptllons  per  second  would  have  to  pass  through  ITSsq.  ft. 
of  sectional  area,  if  the  boat  remained  as  it  was,  hut  the  lioat  settled  as 
the  speed  increased,  and  therefore  the  sectional  area  under  the  boat  de- 
creased, mnkirii;  it  impossible  for  so  larjje  a  (iiiantity  of  water  to  pass 
under  the  boat  in  so  limited  a  time.  Hence  the  water  (Missed  to  easier 
channels,  to  both  sides  of  the  boat,  until  there  was  no  water  under  the 
boat  and  it  stopped.  Therefore,  as  soon  as  the  maximum  speed  was 
reached,  the  boat  stopped.  An  intumescence  of  the  water  at  least 
1ft.  hij;h  formed  about  a  loaded  Erie  canal-boat  when  jroinf:;  3  miles 
an  hour.  This  water,  not  bein<;  able  to  pass  under  the  boat,  jiassed 
to  either  side,  making  a  wave.  At  4  miles  an  hour  a  loaded  canal  boat 
on  the  Erie  canal  generated  dead  water  under  the  stern  so  that  it  was 
practically  impossible  to  .steer  her,  and  the  curves  on  the  canal  made 
navigation  at  this  speed  difficult  and  dangerous.  He  considered  that 
after  eipiating  for  first  cost  and  maintenance  of  canal  and  electric 
towing  plant,  and  the  maximum  carrying  capacity  of  boats,  that  a 
speed  of  3  miles  an  hour  was  the  greatest  that  should  bo  sought.  The 
wash  of  the  canal  bank,  caused  by  the  waves  generated  by  a  boat 
going  more  than  3  miles  an  hour,  was  no  inconsiderable  factor  in  main- 
taining the  canal.  The  tests  recorded  showed  that  a  tractor  weighing 
6,4931b.,  and  getting  its  tractional  friction  from  the  pull  on  the  tow 
line,  was  noi  so  efficient  as  a  mining  electric  locomotive  weighing 
16,C00  lb.  The  tractor  exercised  a  greater  resistance  to  its  own  pro- 
pulsion than  a  mining  electric  locomotive  of  over  twice  its  weight. 

Mr.  C  P.  Steinmetz  thought  it  would  be  still  more  interesting  to 
have  not  merely  a  conifiarative  test  of  two  rival  systems,  but  a  com- 
prehensive Taper  covering  the  subject  of  canal  haulage — a  comparison 
of  the  relative  advantages,  efficiencies,  financial  economies,  &c.,  of 
the  (liflerent  sy^-temsof  electric  haulage,  of  steam  propulsion  and  of  other 
methods  which  li.-ul  not  been  mentioned.  Other  methods  were  the  chain 
drive,  where  a  chain  was  laid  at  the  bottom  of  the  canal  or  river,  and 
r<iise<l  up  to  propel  a  boat,  carried  over  a  drum,  and  dropped  again.  He 
understood  that  this  system  ga\  e  good  service  abroad.  Mule  propul- 
sion of  a  canal  boat  appeared  to  be  a  rather  antiquated  method,  but 
they  might  find,  nevertheless,  that  mule  power  was,  after  all,  under 
some  conditions,  the  most  economical  form  of  drive.  Comparing  the 
cost  of  electric  power  per  ton-mile  as  given  in  the  Paper  with  the  cost 
of  maintaining  the  same  mule  power,  he  should  not  be  astonished  to 
find  that  under  the  average  conditions  of  canal  haulage,  the  mule  was 
the  cheaper  power.  In  systems  of  caiuil  haulage  a  condition  essen- 
tially different  from  that  of  the  railroads  had  to  oe  met,  in  that  most 
of  the  canals  were  public  highways,  and  electric  propulsion  must  not 
interfere  with  any  other  established  method  of  propulsion  on  the  State 
or  natiotud  canals.  Financially,  the  most  serious  featuie  was  that 
canal  tratHc,  in  very  many  c;i,*es,  Wiis  extremely  light  and  intermittent. 
Any  equipment  installed  to  take  care  of  the  maximum  traffic  would  lie 
idle  a  part  of  the  year,  and  might  be  very  uneconomically  used  during 
some  years.  Under  such  conditions  an  electric  system  might  be  rather 
uneconomical.  It  appeared  to  him,  therefore,  that  to  show  a  superior 
efficiency  to  other  forms  of  haulage,  the  fielcl  which  electric  haulage 
would  cover,  the  traffic  which  it  would  take  care  of,  would  not  be  the 
traffic  which  exists  now  on  waterways  like  the  Erie  canal,  but  a  new 
form  of  traffic  which  woukl  probably  be  created. 

Mr.  L.  B.  Stillwkli.  said  the  Pa|)er  showed  that  from  the  mecha- 
nical standpoint  the  tractor  was  materially  less  efficient  than  the 
mining  locomotive.  While  the  difference  in  losses  was  small  in  com- 
parison with  the  total  energy  utilised,  it  was  large  when  expressed  in 
terms  of  losses.  For  an  effective  jmll  of  2,0001b.,  for  example,  the 
mining  locomotive  lost  a  pull  in  the  machine  equivalent  to  4001b., 
while  the  best  of  the  tractors  lost  600  lb.  The  lesson  to  be  drawn  was 
that  the  tractor  needed  mechanical  improvement.  With  reference  to 
Mr.  Steinmetz's  remarks  the  authors  had  studied  the  economy  of  the 
electric  haulage  system  as  compared  with  haulage  by  mules  and  estab- 
lished, to  their  own  satisfaction  at  least,  that  if  a  canal  was  worked  at 
anything  approximating  its  full  traffic  capacity,  electrification  would 
pay  handsomely.  The  capital  costs  when  divided  by  a  very  laige 
number  of  ton-miles  per  annum  were  reduced  to  so  small  an  amount 
that  they  were  absorbed  by  the  general  economies  resultuig  from  elec- 
trification. 


ON  THE  BEST  METHOD  OF  DEMAGNETISING  IRON 
IN  MAGNETIC  TESTING.* 

BY  C.  W.  BURROWS. 

Summnry. — The  author  first  discusses  the  various  proposed  methods 
of  demagnetising  iron,  and  then  examines  the  [lolarisation  efi'ects  which 
have  to  be  removed  by  demagnetisation.  The  upper  and  lower  limits 
of  the  demagnetising  force  arc  also  .■iscertainc<l.  The  demagnetising 
efficiency  of  an  alte.-nating  current  is  then  investigated,  and  the  time 
interval  of  demagnetisation,  the  normal  induction,  the  effect  of  vis- 
cosity, the  effect  of  re[)etition  and  the  etVects  of  vibration  and  tem- 
perature on  the  magnetism  are  all  dealt  with.  I^iiially,  the  author 
gives  what  he  considers  the  be.st  method  of  procedure  in  nuignctir 
testing. 


The  magnetic  permeability  of  a  specimen  of  iron  depends  on  its 
previous  mechanical,  thermal  and  magnetic  history  as  well  as  on 
its  chemical  composition.  While,  therefore,  the  magnetic  permea- 
bility of  a  given  piece  of  metal  may  be  measured  quite  accurately 


at  a  given  instant,  in  general  the  very  process  of  measurement  may 
le  ave  it  with  magnetic  properties  different  from  those  it  had  at  the 
b  eginning  of  the  test,  and  such  a  test  may  bo  quite  misleading  as 
r  egards  the  real  magnetic  properties  of  the  specimen.  The  after 
effects  of  various  details  in  the  history  of  the  magnetic  substance 
arc,  therefore,  described,  and  a  plan  outlined  whereby  a  specimen 
m  ay  be  freed  from  all  effects  of  previous  magnetic  treatment,  and 
so  be  brought  to  a  standard  condition  for  testing. 

The  author  first  refers  to  the  work  of  Ewing  and  Searle,  and 
quotes  a  number  of  results  stated  by  these  writers,  which  have  been 
confirmed  during  the  present  investigation,  and  explains  that  in  the 
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AND  THE  Apparent  Induction  in  Annealed  Tkansformer  Iron 
FOR  H=0-5. 

case  of  a  piece  of  iron  possessing  residual  induction  the  applied 
magnetising  force  does  not  determine  the  absolute  induction,  but  only 
the  change.  He  therefore  gives  the  following  definitions: — The 
magnetic  induction  is  one-half  the  change  of  magnetic  flux  per 
square  centimetre  observed  on  the  reversal  of  a  given  magnetic 

force,  or     (Bh  — B„h)-     Permeability  is  the  ratio  of  this  induction 

to  the  corresponding  magnetising  force,  or  m  =  B/H.  The  differentia 
permeability  is  the  ratio  of  an  infinitesimal  change  in  B  to  the  cor- 
responding change  in  H, —  i.e.,  the  tangent  of  the  angle  which  the 
tangent  to  the  curve  makes  with  the  H  axis.  The  hysteresis  loop 
is  the  path  traced  by  the  state  point  on  a  double  reversal  of  a  given 
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Aljstracted  from  the  Bul.ktin  of  the  Bureau  of  Standards. 


magnetising  force  after  sufficient  repetition  has  made  the  path 
cyclic.  A  normal  hysteresis  cycle  is  one  which  is  symmetrical 
about  the  origin.  The  induction  and  permeability  are  normal  or 
apparent,  according  as  the  corresponding  hysteresis  loops  are  normal 
or  not.  Iron  is  in  a  neutral  state  when  it  exerts  no  external  field 
and  yields  as  readily  to  a  positive  magnetising  force  as  to  a  nega- 
tive one. 

Apparatus. — In  these  experiments  the  magnetic  circuit  usually 
consisted  of  two  specimens  about  50  cm.  long  placed  side  by  side 
with  their  adjacent  ends  joined  by  suitable  wrought-iron  yokes.  The 
magnetising  coils  consisted  of  two  sections,  each  40  cm.  long,  wound 
with  a  single  layer  of  -100  turns  of  No.  22  double  cotton-co  vered 
magnet  wire.    The  secondary  coil  was  uniformly  distributed  over 
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the  middle  portion  of  the  specimen.  The  shearing  correction  due 
to  end  effects  is  small  and  has  been  allowed  for  in  the  results.  The 
specimens  tested  consisted  of  transformer  iron,  common  iron,  low 
carbon  steel  and  high  carbon  steel,  two  pieces  of  each  being  used. 

Criferion  of  Perfect  Dcmagnetisntion.  —In  order  to  reduce  iron  to 
a  magnetically  neutral  state,  it  must  be  freed  not  only  from  all 
polarisation  producing  an  external  field,  but  also  from  all  internal 
polarisations  which  produce  no  external  field,  and  it  may  be  mag- 
netically hcmcgeneous  with  no  external  field  and  yet  not  be  in  the 
neutral  state.  Before  a  satisfactory  criterion  of  perfect  demag- 
netisation can  be  determined  upon,  it  is  necessary  to  know  some- 
thing of  the  nature  of  the  influence  a  residual  induction  has  on  the 
apparent  induction.  With  this  in  view,  the  following  experiment 
was  carried  out :  A  specimen  was  demagnetised  as  thoroughly  as 
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Fig.  3.— Showing  Charactebistics  of  Common  Sheet  Iron. 

might  be  and  its  apparent  induction  measured.  Then  the  specimen 
was  subjected  momentarily  to  a  magnetising  force  which  would 
give  it  a  certain  residual  induction.  After  the  removal  of  this  force 
the  apparent  induction  for  the  same  force  as  before  was  determined. 
These  operations  were  repeated  with  successively  increasing  polar- 
ising forces.  The  results  are  shown  graphically  in  Fig.  1,  and  show 
that  as  the  polarising  force  increases  the  resultant  induction  de- 
creases. In  consequence  of  this  fact,  which  holds  in  every  case 
examined,  the  criterion  of  perfect  demagnetisation  is  that  the  in- 
duction shall  be  a  maximum. 

Methods  of  Demagnetisation. — The  method  most  generally  em- 
ployed is  that  of  descending  reversals  in  which  the  demagnetising 
force  is  lepeatedly  reversed  while  it  is  gradually  decreased  in  value. 
Ewing*  suggests  a  "  potential  slide,"  and  Searle  used  an  alternating 
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current  of  00  cycles  supplied  from  the  city  mains,  the  resistance 
consisting  of  a  narrow  glass  trough  containing  dilute  copper  sulphate 
solution,  and  furnished  with  two  copper  electrodes,  one  of  which  was 
movable.  By  tilting  the  trough  so  that  one  end  was  dry  the  current 
could  be  reduced  to  a  very  small  value. 

In  this  investigation  all  the  available  methods  of  current  control 
wore  tried.  In  sonic  of  the  li(|uid  rcBistancos  thf  electrodes  wore 
moved  apart  so  as  to  give  a  longer  path  through  the  limiiil.  In 
others  the  liquid  was  removed  from  the  containing  vessel  by  tilting 
the  vessel,  by  siphoning  oil  the  liquid,  and  again  by  allowing  the 
liquid  to  run  out  through  a  stopcock  in  the  bottom  of  a  tail  e.ylin- 
drical  vessel.  The  latter  was  the  most  aotisfactory  of  the  li(|uid 
type.  The  most  salisfaolory  rheostat  used  was  a  cylinder  of  slate 
wound  with  bore  wire,  having  a  sliding  contact  moving  parallel  to 

*   "  Mngnctic  luductioii  in  Iron  and  other  MctaN,"  11.44. 


the  axis'of  the  cylinder.  Several  of  these  resistances  of  different  sizes 
of  wire  are  connected  in  series  and  are  highly  satisfactoiy.  Current 
decrease  was  also  effected  by  changing  the  apphed  E.M.F.  while 
keeping  the  resistance  constant.  This  method  was  found  to  offer 
no  advantage  over  the  preceding,  and  has  some  obvious  disad- 
vantages. 

Early  in  the  investigation  it  became  apparent  that  the  efficiency 
of  demagnetisation  depended  not  so  much  on  the  total  time  con- 
sumed as  on  the  rate  at  which  the  demagnetising  current  was  re- 
duced. To  test  this  point  the  demagnetising  current  was  reduced 
successively  in  three  different  ways  : — (1)  so  that  the  rate  of  increase 
of  resistance  was  constant,  (2)  so  that  the  rate  of  decrease  of  cur- 
rent was  approximately  constant,  and  (3)  so  that  the  rate  of  decrease 
of  induction  was  constant.  This  last  method  gave  the  best  results 
and  has  been  followed  in  all  the  later  work. 

The  E.M.F.  to  be  used  is  determined  largely  by  the  requirements 
of  the  induction  measurements  to  be  made  after  the  demagnetisa. 
tion,  and  20  volts  has  been  used  in  this  series  of  experiments. 

Polarisation  Effect. — Several  specimens  of  iron  were  examined 
after  having  been  exposed  to  different  magnetic  treatments.  The 
iron  was  first  demagnetised  as  well  as  might  be  and  its  apparent  in- 
duction determined  for  a  series  of  values  of  the  magnetising  force. 
Then  the  Iron  was  subjected  to  a  strong  magnetising  force  of  100 
units  (gausses),  after  which  the  induction  was  redetermined.  This 
polarising  force  was  applied  and  removed  several  times,  but  it  was 
not  reversed.  The  results  are  shown  in  Figs.  2,  3,  4  and  5,  in  which 
((()  represents  normal  B-H  curves,  (6)  apparent  B-H  curves  after  in- 
tense polarisation,  and  (c)  polarisation  effect  magnified  tenfold. 
Tables  of  values  are  also  given  in  the  Paper. 

It  is  noted  that  the  four  specimens  of  iron  show  several  common 
characteristics.  (1)  The  induction  after  demagnetisation  is  greater 
than  the  apparent  induction  after  the  intense  polarisation.     The 
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Fig.  5. — Showing  Charai-teristigs  ok  High  Carbon  Steel. 

difference  between  these  two  inductions  may  be  called  the  "  polari- 
sation effect,"  and  is  a  measure  of  the  completeness  of  the  previous 
demagnetisation.  (2)  As  the  magnetising  force  under  which  the 
apparent  induction  is  measured  increases,  the  polarisation  effect  at 
first  increases,  then  passes  through  a  maximum,  and  finally 
decreases  to  zero.  (3)  The  point  at  which  the  polarisation  effect 
is  a  maximum  is  somewhat  lower  than  the  point  of  maximum  per- 
meability and  near  the  point  where  the  differential  permeability 
is  a  maximum.  (4)  The  point  at  which  the  polarisation  effect 
vanishes  is  somewhat  above  the  point  of  maximum  permeability. 
This  vanishing  point  is  a  critical  point  magnetically.  We  shall 
therefore  denote  the  corresponding  force  and  induction  as  "  critical 
demagnetising  force"  and  "critical  induction."  ('))  While  the 
inilial  polarisation  effect  initially  increases,  the  normal  induction 
increases  so  much  faster  that  the  percentage  polarisation  effect 
decreases  continuously  witli  increasing  magnetising  force. 

To  test  the  nature  of  this  polarisation  effect  still  further,  the 
annealed  transformer  iron  was  demagnetised  and  subjected  momen- 
tarily to  successively  increasing  polarising  forces.  After  each 
application  of  the  polarising  force  a  magnetising  force  of  0'.">  was 
applied  and  slowly  reversed  several  liundred  times.  After  the  iron 
had  reached  a  cyclic  condition  the  apparent  induction  was  mea- 
sured.    The  results  are  shown  in  Fig.  1. 

Certain  experiments  on  the  ell'ccts  of  imperfect  demagnetisation 
seemed  to  indicate  that  the  data  recorded  above  do  not  represent 
the  maximum  possible  polarisation  effects  for  the  given  polarising 
forces.  To  test  this  point  the  polarising  force  was  applied  in  dif- 
ferent ways,  and  tliis  showed  tliat  a  given  force  left  a  greater  residual 
polarisation  effect  if  it  were  roverscil  several  times  than  it  it  were 
simply  applied  and  renuivocl  the  same  number  of  times,  and  numeri- 
cal particulars  are  given  in  the  Taper. 

Since  the  polarisation  effect  is  a  continuous  function  of  II  and 
has  a  maxinnini  at  the  same  value  of  H,  it  was  assumed  that  it 
would  be  a  inaxiniuiii  at  the  same  value  of  II  umler  all  conditions, 
and  when  it  vaniphod  at  this  force  it  would  have  vanished  for  all 
other  magnetising  forces.  This  assumption  is  later  justified  for  all 
the  ordinary  uicthods  of  demagnetisation. 


THE  ELECTRICIAN,  AUGUST  7,  1908. 


643 


f'l'piT  Liiiiit  of  the  Diiiiiiiinil'fimj  Force.  —  It  has  nsually  been 
assnined  that  a  necessary  condition  for  perfect  demagnetisation  is 
that  the  demagnetising  current  must  carry  the  iron  from  an  induc- 
tion greater  tlian  any  previous  one  it  has  experienced  down  to  a 
vanishing  fniall  one.  To  determine  the  maximum  vnhicof  a  neces- 
sary yet  snllicient  demagnetising  force  the  following  experiment 
was  carried  out  :  The  specimen  was  first  strongly  magnetised  by  a 
force  of  100  to  insure  a  considerable  initial  polarisation.  Then  it 
was  demagnetised  from  a  certain  value  of  the  demagnetising  force 
down  to  a  vanishing  small  force.  The  cyclic  apparent  induction 
was  then  measured  for  the  value  of  H,  at  which  the  previously 
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Fio.  6.— Showing  hie  Influence  of  the  Upper  and  Lower  Limits 
OF  THE  Demagnetising  Force  on  the  Apparent  Indcction  of  Annealed 
Transformer  Iron,  for  H  =  0-5. 

observed  polarisation  efl'ect  was  a  maximum.  After  this  measure- 
ment the  specimen  was  again  strongly  magnetised  as  before,  demag- 
netised from  a  second  maximum  down  to  the  same  vanishingly 
small  force,  and  finally  the  cyclic  apparent  induction  was  measured 
for  the  same  magnetising  force  as  before.  This  process' was  repeated 
for  a  series  of  values  of  the  maximum  demagnetising  force.  The 
results  of  these  experiments  are  shown  graphically  in  curves  marked 
"curve  of  upper  limits  "  in  Figs.  6,  7  and  8.  These  show  that  the 
demagnetisation  is  not  improved  by  carrying  the  demagnetising 
force  beyond  the  critical  demagnetising  force,  and  shows  that  such 
demagnetisation  produces  no  effect  that  the  simple  reversals  of  the 
magnetising  force  used  in  detcTmining  the  induction  would  not  ac- 
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complish.  The  tffo  horizontal  portions  are  connected  by  a  smooth 
curve,  indicating  that  over  this  range  the  demagnetisation  is  more 
or  less  imperfect,  but  is  approaching  completeness  very  rapidly  with 
increase  of  maximum  demagnetising  force.  Also  a  comparison  of 
the  curves  shows  that  the  steepness  of  the  sloping  portion  and  the 
sh  arpness  of  the  bends  decreases  as  the  hardness  of  the  iron  increases. 
The  above  applies  to  a  single  value  of  the  magnetising  force.  To 
show  that  this  is  typical,  the  full  range  of  points  was  taken  for 
different  sets  of  magnetising  limits,  and  tables  of  results  are  given 
by  the  author.  From  these  the  following  conclusions  may  be 
drawn  :  (1)  The  demagnetisation  is  complete  throughout  the  whole 
range  if  the  upper  limit  is  at  least  as  great  as  the  critical  demag- 
netising force.  (2)  If  the  maximum  demagnetising  force  is  less 
than  the  critical  demagnetising  force,  the  demagnetisation  is  in 
general  incomplete,  and  the  incompleteness  extends  over  prac- 
tically the  whole  region  from  the  lowest  values  of  the  magnetising 
force  up  to   the  critical  value.      This  region  may  be  called  the 


domain  of  the  polarisation  effect.  (:t)  The  polarisation  effect  in- 
creases as  the  maximum  demagnetising  force  decreases,  but  pre- 
serves its  general  characteristics  as  described  above.  (4)  In  certain 
cases  the  polarisation  effect  is  greater  after  a  feeble  demagnetisa- 
tion than  without  any  demagnetisation.  This  phenomenon  occurs 
at  or  below  the  point  of  maximum  permeability. 

Lower  Li'»nV.<  of  llir  Unnagrtclising  Fnrcr. — To  determine  the 
necessary  and  sutVicient  linal  minimum  value  of  this  force,  an  ex- 
periment similar  to  the  preceding  was  carried  out. 

The  results  are  shown  in  the  curves  marked  "curve  of  lower 
limits  "  in  Figs,  (i,  7  and  8,  and  the  following  conclusions  may  bo 
drawn  :  (1)  The  demagnetisation  is  not  improved  by  carrying  the 
demagnetising  force  below  the  lowest  magnetising  force  to  be  studied. 
(2)  The  demagnetising  force  does  not  modify  the  previously  e-xist- 
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ing  polarisation  effect ;  at  least  that  portion  of  it  which  repeated  re- 
versals of  the  given  magnetising  force  do  not  eliminate.  (3)  Be- 
tween the  two  horizontal  portions  is  a  continuous  sloping  curve, 
which  indicates  a  partial  demagnetisation  increasing  in  complete- 
ness very  rapidly  as  the  lower  limit  of  the  demagnetising  force  de- 
creases. (4)  The  steepness  of  the  curved  portion  of  the  curves  and 
the  sharpness  of  the  bends  at  the  upper  and  lower  extremities  de- 
crease as  we  pass  from  the  softer  to  the  harder  material.  To  justify 
the  above  conclusions  drawn  from  measurements  made  at  a  single 
value  cf  the  magnetising  force,  several  complete  apparent  in- 
duction curves  were  obtained  under  different  details  of  de- 
magnetisation, of  which  particulars  are  given  by  the  author. 
From  these  data  the  following  generalisation  appears  :  If  the  de- 
magnetisation is  carried  from  the  critical  demagnetising  force  down 
to  a  certain  point,  the  demagnetisation  is  complete  for  all  values 
above  the  final  demagnetising  force.  For  magnetising  forces 
below  this  final  value  of  demagnetisation  the  demagnetisation  is 
incomplete,  and  the  incompleteness  is  greater  the  greater  the  inter- 
val between  the  final  demagnetising  force  and  the  magnetising 
force  used  to  produce  the  induction  desired. 

(To  be  continued). 


THE  OPERATION  OF  RONTGENTUBES  WITH  PURELY 
UNIDIRECTIONAL  INDUCED  CURRENTS.* 

BV    ERNST    RUHMKH. 

As  is  well  known,  the  operation  of  an  induction  coil,  fitted  with 
mercury  interrupter,  such  as  is  used  in  R  mtgen  ray  work,  is  at- 
tended by  an  induced  current  at  "  make  "  whose  value  is  in  direct 
proportion  to  that  of  the  voltage  used.  This  induced  current  at 
"  make,"  which  is  opposite  to  that  at  "  break,"  has  an  exceed- 
ingly deleterious  effect  on  the  life  of  Runtgen  tubes,  especially  when 
they  are  soft,  a  condition  advantageous  for  certain  purposes  ;  fluo- 
rescent rings  and  shadowy  figures  then  occur  making  both  sharp 
illumination  and  photography  impossible. 

As  in  late  years  the  tendency  has  been  for  supply  voltages  to 
increase  to  a  higher  value — e.g.,  220  to  440  volts — it  has  become 
necessary  for  efficient  Riintgen  ray  work  to  devise  some  method 
whereby  the  disadvantages  enumerated  above  may  be  overcome. 

The  methods  used  up  to  the  present  for  this  purpose  may  be 
divided  into  two  classes.  In  the  former  the  "  make  "  voltage  is 
reduced  by  including  some  arrangement,  such  as  a  choking  tube  or 
spark-gap,  in  series  with  the  Riintgen  tube,  thus  making  it  impos- 
sible for  it  to  be  broken  down  by  the  current  induced  at  "  mase." 


•  Lecture  delivered  at  the  Fourth  Annual  Meeting  of  the  Deutsche 
Roentgen  Gesellschaft. 
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The  operation  of  the  newer  type  of  choking  tube  is  exceedingly 
good,  but  possesses  the  disadvantage  of  being  very  fragile,  while  at 
the  same  time  the  vacuum  gradually  changes,  thus  making  some 
kind  of  regulation  necessary,  as  It  must  always  bear  a  certain  relation 
to  that  of  the  Ri3ntgen  tube. 

.  Attention  should  be  called  to  the  endeavours  made  to  comoine 
Kuntgen  and  choking  tubes,  though  the  results  obtained  have  in 
general  left  much  to  be  desired,  especially  8,s  regards  the  r.4atively 
small  load  factor  and  the  great  unsteadiness  of  the  rays. 

The  prmcipal  objection  to  the  use  of  a  spark-gap  is  that  it  gives 
rise  to  high-frequency  oscillations,  which  pass  through  the  tube.  The 
noise  made  by  the  spark-gap  can,  it  is  true,  be  overcome  by  enclos- 
ing it,  though  the  oxides  of  nitrogen  then  generated  soon  become 
very  unpleasant. 

Spark-gap  arrangements  may  also  be  divided  into  two  classes  — 
those  which  are  kept  constantly  connected  in  series  with  the  tube  and 
those  which  are  only  so  connected  at  "  make."  The  first  method 
naturally  weakens  the  "  break  "  voltage  as  well,  which  is  not  the  case 
in  the  second  arrangement.  In  practice,  however,  the  making  and 
breaking  of  high-tension  current  has  certain  disadvantages,  it  it  is 
not  done  under  the  surface  of  an  insulating  liquid,  an  arrangement 
which  in  itself  introduces  complications.  If  the  methods  of  the 
first  group  are  shortly  reviewed  it  will  be  seen  that  the  valve  tube 
is  the  simplest  and  most  practicable  arrangement  for  obtaining 
unidireciional  working.  For  this  reason,  no  doubt,  it  has  obtained 
a  wider  application  than  any  other. 

In  the  second  principal  group,  whose  use  we  should  like  to  see 
more  developed,  the  working  relations  are  so  arranged  that  the 
voltage  induced  in  the  secondary  winding  at  "  make"  is  not  suffi- 
cient to  break  down  the  tube.  A  simple  mathematical  treatment 
enables  the  necessary  factors  to  be  determined. 


Fiu.  1. 

Suppose  an  E.M.F.,E,  to  be  applied  to  a  primary  winding,  of  re- 
sistance R  and  self-induction  L,  then  the  current  at  time  (  is 
■given  by 


^t 


=^(' -'-"■■■) 


anl  the  field  induced  by  this  E.M.F. 
^      L      . 

-■where  K;,  is  the  number  of  turns  on  the  primary. 

If  the  effect  on  the  secondary  winding  of  the  primary  is  con- 
sidered in  itK  simplest  form,  we  obtain  in  the  secondary  coil,  which 
has  N,,  turns,  when  the  field  alters,  an  induced  voltage. 


N, 

rf*         N,      -^     ili 
■  al         Np  ■      ■  (it 

N, 

■"■'§.■'-"-1 

E 


■11//!.. 


There  are,  therefore,  two  possible  ways  of  redncinijlho  voltage  at 
"  make,"  so  that  it  cannot  break  down  the  tube  viz.,  by  dccreasmg 
cither  the  ratio  of  transformation  or  the  primary  voltage. 

The  method  most  used  in  liigh-vollago  work  is  to  reduce  the 
pressure  by  the  employment  of  a  shunt  resistance,  an  arrangement 
wliicli  only  uses  a  fraction  of  the  energy  called  into  play,  though, 
at  the  same  time  by  raising  the  number  of  turns  on  tlici  prinuvry  the 
other  factor  can  also  exercise  some  influence.  This  can,  however, 
onlv  be  carried  to  a  certain  limit,  a«  with  a  given  ratio  of  transfor- 
niation,  in  spite  of  the  increase  in  the  time  tlio  circuit  is  closed,  Ihc 
field  strength  at  the  moment  of  break  is  loo  small  and  the  voltage 
is  not  BufVicient  to  work  the  tube  cHiciently.  Practical  experience 
indicates,  however,  that  even  under  the  most  favourable  conditions 
unidirectional  operation  with  a  very  soft  tube  is  (|uitn  impossible. 
This  imy  view  after  a  consideration  of  a  nniiibcr  of  facts  which  are 
no  .well  known.  .\  vcrv  soft  tube  has  a  much  Hiiiallor  resistance 
to  the  "  break  "  than  to  the  "  make  "  voltage,  while  with  moderate 
and  hard  tubes  the  reverse  is,  as  is  well  known,  the  cage  eo  that 


for  these  tubes  the  induced  "  make  "  voltage  is  not  of  so  much  im- 
portance. 

The  arrangement  which  I  am  now  about  to  describe  belongs  in 
some  ways  to  the  second  group,  though  it  is  so  operated  that  while 
folly  removing  the  "make"  voltage  it  in  no  way  interferes  with 
that  at  "break."  Even  at  2'20  volts  it  has  given  absolutely  uni- 
directional operation  with  a  very  soft  tube  without  the  employment 
of  any  choking  tube  or  shunt  resistance. 

The  method  is  characterised  by  the  fact  that  the  greater  part  of 
the  induced  current  at  "  make"  is  taken  from  an  auxiliary  or  pro- 
tective winding  en  the  primary  core  of  the  coil  and  so  passes  away 
into  the  secondary  winding.  Besides  this  the  whole  arrangement 
consists  of  a  contact  fitted  to  the  interrupter  so  that  the  current  in 
this  winding  is  kept  in  synchronism  (Fig.  1 ). 

The  method  of  working  is  as  follows  :  The  protective  winding  is 
closed  before,  or  at  least  at  the  same  time  as,  the  primary  winding 
and  takes  up  the  energy  induced  in  the  latter.  Shortly  before  the 
primary  winc'ing  is  opened  the  contact  of  the  protective  winding  is 
also  released.  It  thus  becomes  dead,  and  allows  the  "  break " 
induced  voltage  in  the  secondary  to  develop  undamped.  In  practice 
it  is  of  considerable  importance  that  under  certain  conditions  it  is 


FiQ.  2. 

possible  to  interrupt  the  protective  winding,  without  causing  a  spark, 
as  E.M.F.s  are  only  generated  in  it  when  the  primary  current  is 
altered.  If  the  primary  cui-rent  has  reached  its  higher  limit  the 
inductive  effect  on  the  protective  winding  also  ceases,  and  its  cur- 
rent falls  to  zero.  The  auxiliary  contact  can,  therefore,  be  as 
sparklessly  broken  as  made.  By  this  means  all  complication  is 
avoided,  and  the  greatest  safety  is  ensued  for  a  permanent  and 
reliable  operation  of  the  apparatus. 

It  is  not  devoid  of  interest  to  analyse  mathematically  tlie  condi- 
tions present  in  the  new  method  as  1ms  already  been  done  above 
for  the  older.  To  simplify  the  calculation  we  will  consider  the 
primary  and  protective  windings  to  have  the  same  number  of 
turns.     (N'/O- 

The  E.M.F.  of  the  source  will  be  designated  by  E,  the  resistance 
of  the  primary  circuit  by  K],  the  self  induction  of  the  primary  (and 
of  the  protective  winding)  by  E  and  the  resistance  of  the  protective 
winding  by  K^,  Then,  as  a  result,  tliere  is  an  energy  transforma- 
tion which  is  as  follows  for  the  primary  current :  — 

'<')=rA^~k.+k/'  ) 

and  for  the  current  in  the  protective  winding 

K  -li,R//MB,+B-j) 

*^<''=-B,-i-u;'' 


The  resuliaiit  magnetic  field  is  then 


♦,= 


I,      E 


K|R.jM(lt|  I  !?...>> 


Any  alteration  of  this  induces  an  E.M.F 
of  N,  turns  given  by 


N. 


E 


in  the  gecondary  windings 


-R|B,()UKi  +  K3l 
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The  induced  voltnge  is  a  uiaximuiu  when  t  =  0  :  it  is  then  given  by 
_      N»    -r-        1>> 

■'=*-    Np  •  "^  •  R, TT;.; 

—^T^-  is  always  lees  than  unity  ;  the  voltage  induced  at  make  is, 

R,  +  i\t 

therefore,  considerably  smaller  with  than  without  the  protective 

N 
winding,  as  shown  by  the  expression  -     "  .  E. 

From  these  relations  we  learn  that  the  voltage  induced  at  "  make  " 
can  be  reduced  by  making  lij  small  compared  with  l!,. 

The  relation  of  the  two  methods  is  clearly  shown  bv  making 
K,  =  R. 


i.e.,  the  voltngo  inductd  at  "  make  "  is  at  its  maximum  only  one- 
half  as  great  as  without  the  proteclite  winding. 

To  sum  up,  the  efficient  working  of  the  protective  winding  is  de- 
pendent on  a  slow  rise  of  the  electromagnetic  field.  By  altering  the 
value  of  Ri  and  1! ,  this  rise  can  be  regulated  as  re(juircd. 

The  advantages  of  the  unidirectional  arrangement  here  described 
and  shown  in  Kig.  '2  lies  in  its  great  simplicity  and  cfticient  opera- 
tion. By  using  a  glow-bght  oscilloscope-tube  as  an  indicator,  the 
absence  of  the  current  induced  at  "make"  can  be  ensured  even 
with  the  highest  direct  current  voltages  and  the  softest  tubes. 


Then 

we 

get 

ft= 

X. 

E 
■  2 
K 

fi= 

0  = 
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A  DETECTOR  FOUNDED  UPON  MAGNETOSTRICTION.* 

BY   A.    G.    ROSSI. 

(I'irlimiii'jiij  Xotc.) 

One  apparatus  based  on  such  a  system,  that  presented  to  the 
Parma  Congress,  is  founded  on  the  property  of  cycles  of  magneto- 
elastic  hysteresis,  discovered  in  1903  by  Prof.  Sella,  of  having  their 
amplitude  affected  by  Hertzian  electric  vibrations.  Its  mechanical 
working  utilises  Wiedemann's  phenomenon  of  torsion  by  magneto- 
striction shown  by  a  wire  of  magnetic  metal  when  two  magnetisa- 
tions are  superimposed  in  it,  the  one  longitudinal,  produced  either 
by  a  coil  coaxial  with  the  wire,  or  by  a  suitable  system  of  magnets, 
the  other  circular,  and  furnished  by  a  current  which  traverses  the 
wire  itself. 

The  apparatus  now  presented  consists  of  an  iron  (or  nickel)  wire, 
stretched  vertically  between  two  clamps  provided  with  torsion 
beads,  so  that  the  wire  may  be  previouslj'  subjected  to  a  certain 
constant  tension  and  an  independent  torsion.  The  wire  is  20  cm. 
to  25  cm.  long,  and  its  diameter  is  not  less  than  O'l  mm.  Three 
points  of  soft  iron  approach  the  two  ends  and  the  centre  of  the  wire 
respectively  to  within  a  short  distance,  and  so  guide  the  magnetic 
flux  furnished  by  two  small  straight  bar  magnets,  which  are 
attached  to  the  reverse  side  of  the  insulating  plate  holding  the 
clamps  that  the  two  halves  of  the  wire  may  be  magnetised  in  oppo- 
site directions  to  a  suitable  extent. 

A  very  weak  alternating  current  is  sent  through  the  wire.  It  is 
sensibly  sinusoidal,  and  furnished  by  a  small  dynamo  worked  by  a 
small  motor  of  uniform  and  adjustable  speed. 

If  the  frequency  of  this  current  is  just  that  which  corresponds  to 
the  proper  period  of  torsional  vibration  of  the  wire,  which  (neglect- 
ing the  mass  of  the  mirror  attached  to  its  centre)  depends,  as  re- 
gards dimensions,  only  upon  the  length  of  the  wire  2L, 


T-2^L 


(r^s density,  a  modulus  of  torsion) — then  the  wire  vibrates  with 
maximum  amplitude,  on  account  of  its  resonance  with  the  alter- 
nating helical  magnetisation  excited  in  it,  and  the  consequent 
alternating  couple  of  the  Wiedemann  torsion. 

The  mirror  reflects  on  a  screen  the  track  of  a  spot  of  light  in  the 
form  of  a  luminous  horizontal  band,  of  a  length  which  is  constant  so 
long  as  the  magnetisation  remains  constant  in  amount  and  frequency. 

Now  the  amplitude  of  these  torsional  vibrations  is  affected  by  the 
stationary  waves  of  the  ordinary  wireless  telegraphy. 

If.  between  the  usual  antenna  and  the  earth,  a  small  coil  of  insu- 
lated copper  wire  is  introduced,  and  wound  upon  a  small  glass  tube 
divided  into  two  parts,  which  embrace  the  stretched  wire  without 
touching  it,  the  oscillating  magnetic  held  created  within  the  coil  by 
the  waves,  reduces  (under  suitable  conditions  of  elastic  deformation 
and  magnetisation)  the  torsional  vibrations  of  the  wire,  and  so  re- 
duces the  length  of  the  luminous  band  on  the  screen. 

It  is  easy  in  this  manner  to  obtain  the  photographic  registration 
of  wireless  signals.  This  apparatus  was,  in  fact,  devised  with  a 
view  to  such  photographic  registration,  which  is  not  offered  by 
the  most  sensitive  detectors. 

As  regards  the  sensitiveness  obtainable  with  this  kind  of  appa- 
ratus, it  is  sufficient  to  point  out  that,  whereas  in  the  admirable 
•  Translated  from  Nuovo  Cimento. 


detector  of  Marconi  the  mass  of  iron  temporarily  subjected  to  the 
waves  is  at  least  of  the  order  of  a  gramme,  and  that  the  energy 
transformed  has  also  to  account  for  the  buzzing  of  the  telephone 
disc,  in  my  apparatus  the  muss  of  iron  subjected  to  the  action  of  the 
waves  is  less  than  1.")  milligrammes,  with  a  total  active  length  of 
20  cm.  to  25  cm.,  and  no  transformation  of  energy  is  required  beyond 
the  production  and  registration  of  the  optical  effect, 


A  MAGNETIC  TICKET  PUNCH. 


Most  tramway  managers  have  experienced  trouble  from  the  mis- 
placed ingenuity  of  conductors,  against  whose  deft  fingers  most 
mechanical  devices  are  useless.  Mr.  Mallins,  traffic  manager  of  the 
Liverpool  Corporation  tramways,  has  for  some  time  had  this  ques- 
tion under  consideration,  and  he  has  finally  evolved  a  form  of  ticket 
punch  which  up  to  the  present  has  baffled  all  attempts  ai  dismem- 
berment by  the  employis  on  those  tramways. 

In  appearance  it  resembles  the  type  which  is  in  use  on  most 
tramways,  and  which  depends  on  the  ticket  to  provide  the  necessary 
link  for  the  transmission  of  the  power  to  operate  the  punch.  In 
the  diagram  herewith  C  represents  the  punching  lever  which  is 
operated  by  the  conductor.  The  opening  of  all  previous  punches  of 
this  pattern  has  been  by  mechanical  means,  a  seal  serving  to  cover 


Mallins  Mai^nktic  Ticket  Punch, 

up  the  locking  arrangement ;  in  the  punch  designed  by  Mr.  Mallins, 
however,  the  unlocking  can  only  be  performed  magneiically.  For 
this  purpose  a  special  electromagnet  has  been  installed  in  the  traffic 
office  for  the  use  of  the  cash  clerks.  This  magnet  has  specially 
shaped  poles  which  fit  to  the  contour  of  the  punch,  and  the  latter 
hss  to  be  placed  in  a  certain  position  so  that  the  magnetic  force  with- 
draws the  catch  A  (see  Fig.)  and  allows  the  cover  of  the  punch  to 
be  removed.  The  winding  of  the  electromagnet  is  connected  up  in 
series  with  a  lamp  connected  to  a  220  volt  circuit,  so  that  the  only 
operation  necessary  to  be  performed  by  the  clerk  is  to  place  the 
punch  in  the  jaws  of  the  electromagnet  and  to  switch  on  the  current 
by  means  of  an  adjacent  tumbler  switch,  the  releasing  of  the  catch 
taking  place  almost  instantaneously. 

As  a  further  indication  of  illegal  tampering  with  these  punches 
the  word  "  caught  "  appears  at  the  small  window  B  (see  Fig.) 
should  any  mechanical  means  of  opening  the  punch  be  attempted, 
and  it  is  impossible  for  this  indication  to  be  replaced  except  at  the 
traffic  office,  so  that  the  culprit  is  unfailingly  brought  to  justice. 

We  understand  that  these  punches  have  been  in  use  on  the 
Liverpool  Corporation  Tramways  since  the  beginning  of  this  year, 
and  have  proved  perfectly  satisfactory,  so  that  Mr.  Mallins  is  to  be 
congratulated  on  his  ingenuity  in  battling  dishonest  employe's. 
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■THB  HLBOTRICI&N"  INDUSTRIAL  SUPPLHMHNT 

With  "  The  Elecibioian  "  for  Sept.  14,  1906,  was  iesued  the  first  of  a 
series  ot  "Industrial  Supplements,"  to  be  published  from  time  to  time 
with  "  Tin;  Eleotbioian."  The  twenty-tifth  issue  of  the  Supplement 
was  issued  (Gratis)  with  "  The  Eleoteician  "  for  July  24. 

The  "  Indcbteial  Supplement"  is  a  comprehensive  teoord  of  develop- 
ments in  Eleotrioal  Plant,  Machinery,  Apparatus,  Aooessories,  Sundries 
and  Materials,  and  of  their  proved  suitability  for  varions  Industrial 
purposes. 

We  invite  descriptions  and  illustrations  of  New  Applioaiions  of  Eleotri- 
oity  to  Industry,  and  shall  cordially  welcome  any  assistance  we  may 
receive  in  connection  with  the  Supplement. 

The  "  Industrial  Supplement  "  is  holed  for  filing  or  hanging,  and 
filing  covers  can  be  supplied  for  holding  6  or  12  issues. 


PR0QRE8S  IN  ELECTRICITY  SUPPLY. 

Ill  a  report  of  the  Coiiiiiiiltee  on  l'roL;ress,  read  licforc 
the  recent  meeting  of  the  Xalioiial  Electric  Light  A.ssocia- 
tion  at  Chicjago,  Mr.  T.  C.  MAUTiN.of  the  Electrical  World, 
one  of  tlie  oldest,  and   probably   the  best  known,  of  all 
Aineriraii   writers  on  electrical  engineering  subjects,  gives 
some   interesting  figures  in   regard    to  the  progress  that 
is    lieing   made    in   electricity    supply.       Xntwithstuudiug 
somewhat  difficult    liiiancial    coiulilioiis,   progress    in  the 
United    Stat(!S    during   1907    from   the  point    of   view  of 
expansion    of    electricity    sujiply    was    very    considerable. 
Tile    numljer    of    generating   stations  up   to  April,    .1908, 
appears     to    have   been    SjOl^T,     or,    including    .S96    in 
( 'anada  and  62   in  Mexico,  a  total  of  5,405   for  "  North  " 
.\inerica.      During  the  past  year  485  new  stations  came 
into  operation,  which  appears  to  be  an  e.xtraordinarily  large 
luimlier  having   regard    to   the   figures    to   wiiich   we  aro 
accustomed  in  the  I'liited  Kingdom.     It  is  noticeable  that 
although  there  are  a  number  of  municipal  plants  they  are 
cliiclly  of  small  size,  and  the  ainouiit  of  capital  couf  rolled 
by  iiiuiiicipalities  is  small  in  comparison  with  that  invested 
in  private  enterprise.     MuiiicipalisaLiou  is  by  no  mean-i 
reganled  with  favour  in  America.    Out  of  the  4S5  stations 
just  meiUiiuii'il  the  riiited  States  accounts  for  44  I,  the  re- 
mainder lu'iiig  due  to  Mexico  and  Canada. 

The  .statistics  issued  by  tho  Elrlrotciluu'uhi-  Zcitsr/iiiit 
also  show  a  rapid  expansion  in  dt^clrieity  supply  in  (icr 
many.  The  (igures,  which  apparently  are  only  brougiit  up 
til  .\|>ril.  1907,  sliow  that  there  were  1,530  stations  in  the 
(ienii.in  Junpire,  though  proVialily  the  actual  number  is 
more  nearly  1,700.  Here,  however,  municipal  work  pre- 
dominates. Thus  of  the  l,5:.t0  stations  no  fewer  than  ^.0^2'^ 
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are  owncil  by  the  St.ate  or  by  municipalities.  Connected 
to  these  pliuits  at  tliat  time  wore  0,7;!6,5(j3  incandescent 
lamps,  178,912  arc  lamps,  and  582,862  h.p.  in  motois.  The 
motor  load  is  said  to  be  very  little  less  tlian  the  whole 
incandesci'iit  and  arc  li>^hting  load,  notwithstanding 
that  the  vast  majority  of  the  plants  are  small.  Berlin  ac- 
counts for  about  10  per  cent,  of  the  total  connected  load. 
Tlie  rate  at  which  new  stations  have  come  into  operation 
during  the  lust  eight  years  i.s  1 14  per  annum,  so  that  there 
does  not  seem  to  be  any  great  question  of  "  saturation." 

In  France  the  number  of  stations  at  the  beginning  of 
l!i03  was  1,413,  whereas  the  number  of  gas  works  was 
only  824. 

Coming  now  to  the  Ignited  Kingdom,  The  Eleetrician 
tables  show  only  430  electricity  supply  systems.  The  con- 
nections at  the  beginning  of  the  year  1908  amounted, 
appro.ximattdy,  to  1,2."0,066  kw.,  of  which  823,550  kw. 
were  to  municipal  and  426,516  kw.  to  private  enterprises. 
It  is  somewhat  curious  that  the  number  of  stations  should 
be  comparntively  small,  being  much  less  than  that  of 
France,  CJeruiany  or  the  United  States,  although  the  popu- 
lation of  the  United  Kingdom  is  roughly  about  the  same  as 
that  of  France,  three-fourths  that  of  Germany,  and  half 
that  of  the  United  States.  What  is  still  more  striking  is  that 
the  number  of  stations  in  progress  is  practically  nil.  There 
are,  no  doubt,  a  number  which  are  projected  or  in  progress, 
but,  as  mentioned  liy  ^Ir.  Maiitin,  they  would  perhaps  be 
more  appropriately  placed  under  a  "report  of  delay." 

We  think  that  such  figures  as  these,  indicating  stagnation 
in  the  business  of  electricity  supply  in  this  country,  point  to 
one  of  the  sources  of  trouble  of  the  electrical  industry.  The 
large  construction  work  has  already  been  done;  what  remains 
to  be  accomplished  is  only  small.  There  is,  liowever,  the 
undoubted  fact  that  what  is  small  in  this  country  is  not 
small  in  other  countries.  Tlie  responsibility  for  this  lies 
on  grandmotherly  legislation,  which  does  not  allow  us  to 
deal  with  small  undertakings  in  such  a  way  as  to  enable  them 
to  pay  a  dividend  ;  tlierefoi-e,  small  towns  are  not  .supplied 
with  electrical  energy,  and  are  likely  to  remain  an  unworkeil 
field  as  far  as  electricity  supply  is  concerned. 


PROGRESS  IN  THE  ELECTRIC  IRON  AND  STEEL 
AND  FERRO  ALLOYS  INDUSTRIES. 

BY   JOHN    B.    C.    KERSH.\W. 

The  electric  furnace  methods  of  iron  and  steel  manufacture 
and  the  similar  methods  for  producing  ferro-alloys  continue  to 
make  rapid  progress,  and  the  following  list  of  places  where  one 
or  other  branches  of  this  new  industry  are  carried  on,  shows 
how  widely  the  electric  finiiace  method  has  extended  : — 

France. — La  Piaz,  Allcvard,  Saut  du  Tarn,  Unieux,  Notre 
Dame  de  Briancon,  Ufjiiie,  Creusot,  St.  Michel,  Livet,  Ker- 
roua.se,  Hozel. 

Germam/. — Remschied,  Essen,  Volklingcn,  Rheiiifelden, 
Gleiwitz. 

jMSfrtn.— Jaice,   Mattri,   Kiadno,    N'ocklebruck. 

Stoilzerlnnd . —  Gurtnellan,  Scliaffhausen,  Mcraii.  Lonza, 
ttampel,  Courtpin.  Moiitbovoii. 

Italy. — Turin,  Turin  Arsenal. 

Spain. — Arava. 

Norway. — Sarpsborg. 

Stccden. — Kortfors,  Gysinge,  Guldsmedhutte. 

United  Slates. — Syracuse,  Niaraga  Falls,  Holcombe  Rock, 
Kanawha  Falls,  Philadelphia,  Heroult-on-the-Pitt. 

Canada. — VVelland.  Niagara  Falls. 

England. — Sheffield,  London. 


The  majority  of  tlicse  works  have  adojited  cither  the  HerouU 
or  th<'  Kjelhii  furnace — the  former  Ijeinj;  now  f,'eiiera|]y  ad- 
mitted a.s  tiie  most  satisfactory  type  of  the  arc  furnace,  and 
tlit>  latter  as  the  best  type  of  induction  furnace.  A  notal)lc 
iTistaiiation  of  the  latter  has  occurred  at  the  Forges  d'Eich  in 
Lu.xembourg,  where  electric  power  generated  from  the  waste 
gases  of  the  blast  furnaces  is  being  employed  topioduce  electric 
steel.  This  furnace  is  of  500  kg.  capacity,  and  the  writer 
believes  that  it  represents  the  first  step  in  a  development  of 
enormous  magnitude,  since  the  latent  heat  energy  of  these 
gases  is  at  present  almost  entirely  wasted. 

An  important  report  upon  electric  furnace  methods  of  steel 
production  has  been  presented  durintr  |<)()7  to  the  St.  Etienne 
Societe  de  I'lndustrie  Minerale,  by  J.  Saconey,  who  with  other 
engineers  had  been  deputed  to  report  for  an  Italian  company 
upon  the  furnaces  of  Gin,  Heroult,  Keller,  Kjellin,  and  Stassano. 

Five  eliarges  were  worked  in  the  Stas.sano  fiirnmo  in  |ire.seiR-e  of  the 
experts.  The  fiirnacp  .nnd  process  were  stated  to  he  worthless  for  the 
production  of  stfcl  ilircct  from  the  ore.  lint  it  was  stated  to  have  a  Held 
of  utility  in  the  manufacture  of  special  steels  and  alloys  from  pig-iron 
and  .steel  scrap.  Since  the  temperature  attained  in  the  .Stassano  furnace 
wa.s  comparatively  low.  it  was  not  possible  to  eliminate  the  sulphur  and 
phosphorus  from  the  raw  materials.  As  regards  the  Heroult  process 
and  furnace,  the  claim  made  by  the  patentee  that  the  impurities  of  the 
raw  materials  can  be  eliminated,  was  substantiated.  The  method 
adopted  for  regulating  the  two  electrodes  by  hand  during  the  first  heat- 
ing of  the  charge,  however,  was  condemned,  and  objections  were  raised 
to  the  use  of  two  electrodes  in  series.  The  power  consumption  for  this 
furnace  and  process  was  stated  to  be  600  kw.  hours  per  ton  with  molten 
iron,  and  from  1 .200  to  1 .400  kw.  hours  per  ton  with  cold  pig  and  scrap 
as  raw  materials.  The  Girod  furnace  was  of  the  cylindrical  type  with 
the  upper  electrode  300  mm.  square.  The  power  consumption  was 
800  kw.  hours  per  ton  of  steel  with  cold  materials.  Comparing  the 
three  fiu'naces  and  ])rocesses,  the  report  states  that  the  (lirod  furnac-e 
was  the  best  of  the  three  named  above,  since  it  raised  the  metal  to  a 
higher  tcmperatur-e  than  the  Stassano  furnace  and  avoided,  by  the  use 
of  one  electrode  in  place  of  two  in  series,  some  of  the  ditficulties  attach- 
ing specially  to  the  licroult  furnace  and  process.* 

The  figures  given  by  Saconey  for  the  power  consumption  per 
ton  with  the  Heroult  and  Girod  furnaces,  may  be  usefully  com- 
pared with  those  given  by  the  writer,  in  the  final  article  of  his 
series  on  this  subject.  In  the  case  of  the  Heroult  furnace  the 
power  consumption  is  higher,  while  for  the  Girod  furnace  it  is 
lower,  and  this  no  doubt  accounts  (or  the  favourable  opinion 
formed  by  Saconey  of  the  latter  furnace.  Eichoft'  has  criticised 
this  report  as  unfair  to  the  Heroult  furnace,  and  has  pointed 
out  that  the  steel  made  in  the  Girod  furnace  durinj;  the  trials 
which  Sacony  witnessed  at  Ugine,  was  not  equal  in  purity  to 
that  made  with  the  Heroult  furnace  at  Remscheid. 

Further  information  relating  to  the  total  works  costs  of 
producing  steel  by  the  Girod  furnace  was  given  in  a  discussion 
upon  the  electro-metallurgy  of  iron  and  steel  at  a  meeting  of 
the  French  Society  of  Civil  Engineers.  The  following  figures 
were  given  bv  Girod  for  the  operation  of  his  250  kw.  furnace  at 
Ugine  : —  Total  works  costs 

Tier  ton  of  steel. 
Water    power    costing    0-007  fcs.    per    kilowatt- 
hour        2110  fcs. 

Blastfurnace  gas  costing  0-02  fcs.  per  kilowatt- 
hour        31o0  fcs 

Steam  power  costing  0'04  fcs.  per  kilowatt  hour..     47'50  fcs. 

L.  Guillet,  the  well-known  French  metallurgist,  opened  this 
discussion,  and  stated  that  steel  made  by  the  electric  furnace 
was  superior  to  ordinary  steel  in  several  respects,  especially  in 
its  resistance  to  shock  ;  this  superiority  being  explained  by  its 
hijiher  temperature  when  tapped.  This  high  temperature 
allows  the  more  complete  separation  of  impurities,  facilitates 
the  escape  of  imprisoned  gases,  and  leads  to  more  perfect  refin- 
ing by  the  completion  of  the  chemical  reactions.  The  prac- 
tical sigiiificance  of  this  superiority  is  shown  by  the  great 
demand  for  the  products  of  the  electric  furnace  in  the  motor 
car  industry,  the  chrome  steels,  nickel  steels,  and  tinigsten 
steels  made  in  this  way  being  greedily  snapped  up  by  the 
manufacturer;  of  motor  car  axles  and  cranks.  A  further 
advantage  of  the  electric  furnace  method  of  production  is 
that  steel  of  any  desired  composition  as  regards  the  alloyed 
metals  can  be  easily  produced.  It  is  to  be  regretted  that  in 
tpite  of  the  growth  of  the  English  automobile  industry  the 
*  Science  Abstracts,  No.  879,   1907. 
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working  pa  its  are  still  'argely  imported  in  the  finished  state, 
and  it  may  be  hoped  that  the  Sheffield  steel  makers  will  take 
up  this  manul'arture  of  steel  alloys  by  electric  furnac:^  methods 
before  it  is  too  late. 

A  modified  form  of  the  Kjellin  furnace  has  been  designed  by 
Rochling  and  Rodenliaiiser  and  erected  at  Volklingen  in  Ger- 
many. This  furnace  has  the  form  of  the  figure  8.  The  annular 
space  holding  the  metal  is  built  up  around  each  leg  of  the  trans- 
former, and  these  meet  in  the  centre  and  join  to  form  a  wide 
trough  common  to  the  two  loops  of  the  complete  figure  8.  This 
furnace  is  also  provided  with  fixed  electrodes  at  each  end  of  the 
central  trough,  and  the  induced  current  is  here  reinforced  by 
one  flowing  from  end  to  end  of  the  trough.  These  electrodes 
are  formed  of  iron  plates,  covered  with  a  mixture  of  magnesite 
and  graphite.  Slight  electrical  advantages  result  from  the 
adoption  of  this  form  of  furnace,  and  the  electrical  efficiency 
o'  the  furnace  is  said  to  be  rather  higher  than  that  of  the 
original  Kjellin  form. 


The  largest  of  these  furnaces  are  the  Kjellin  furnaces  erected 
at  Volklingen  and  at  Essen,  each  of  750  kw.,  and  taking  up  to 
8,500  kg.  of  metal  per  charge.  The  furnace  erected  at  Sheffield 
is  stated  to  be  of  175  kw.  capacity,  while  that  in  London  is 
60  kw.  and  yields  100  kgs.  per  charge.  The  illustration  shows 
the  combination  form  of  Rochling-Roden.hauser  furnace. 

The  modified  form  of  Kjellin  furnace  described  above  is  being 
exploited  by  the  Gesellschaft  fur  Elektrostahl  Anlagen,  a  new 
company  formed  in  Berlin,  with  Messrs.  Siemens  &  Halske  as 
its  chief  promoters.  The  U.S.A.,  Great  Britain  and  its  Colo- 
nies, Norway  and  Sweden  are,  however,  excluded  from  the 
operations  of  this  new  company,  since  in  those  countries  com- 
panies already  exist  for  promoting  the  use  of  one  or  other  foims 
of  the  Kjellin  furnace.  Two  of  these  furnaces  are  in  con- 
tinuous work  at  Volklingen  producing  rails,  of  which  1,500  tons 
have  already  been  delivered  to  the  Prussian  Government. 
These  rails,  made  from  electric  furnace  .steel,  command  a  price 
30s,  per  ton  liigliei'  than  the  TlMinias  steel   rails  produced  by 


JiATKST    1''0I1M    Ol'    KoilII.INli-liOliKNIIAUSKU    FuilNACE. 


Ac  ording  to  EngellKudl.  imwever.  llie  eliief  .liiiilis  :nv 
metallurgical  in  character.  The  cheniieal  ciianges  depi'hdent 
upon  temperature  for  their  completion,  are  effected  not  in  tlie 
aniiu'ar  rings  but  upon  a  hearth  similar  to  that  of  the  Siemens 
Martin  iiriiace,  and  a  better  control  can  thus  l>c  kept  over  the 
refilling  process.  This  condiinalion  type  of  furnace,  using 
both  d?rect  and  induced  current  for  li<'ating  the  charge,  is  said 
in  fact  to  be  specially  suited  for  dealing  witii  impure'  raw 
materials,  and  it  thu.n  enters  into  competition  with  the  lleionit 
arc  lyj)e  of  furnace  for  refining  purjioses.  The  fullowing  list 
shows  the  number  of  large  induction  furmiees.  of  either  the 
Kjellin  or  Hoeliling-Hodenhauser  ty])i'  now  in  operation  : 

Kjrilin  A'/(rw/7rc,  -  Volklm-ien.  Rssen.  Gleiwitz,  Kladno. 
\ocklabnick.  Gurtnellan.  Araya,  Sheffield,  London,  Gvsinge 
Guhlsmedhutte,  Philadelphia,  Niagara  Falls  (2),  total  11. 

Hochlmfi-Hoilriihfni.irr  A>/rn^r^,- Volklingen  (2),  Dommejil- 
ingen  (1),  total  S. 


I  lie  same  In  ni.  In  iiib'r  \<'  meet  the  urowing  demand  for 
these  steel  rails  the  linn  at  \  olUingen  are  building  larger 
furnaces  of  8  tons  capacity. 

.\iiollier  modified  form  of  induction  furnace  has  been  con- 
stiucted  by  the  Elektrometall  .Akiien  (iesellschaft  in  Sweden. 
Ill  lliis  furnace  the  annular  space  holding  the  metal  is  divided 
into  two  portions,  one  of  which  forms  an  incomplete  circle 
around  OIK'  lei:  of  llie  transformer,  while  tli<'  other  consists  of 
a  loop  formed  li\  I  «"  neighbouring  circles  which  are  .m)  arranged 
lliat  thev  form  willi  I  lie  centre  iiorlion  of  1  lie  fiirnaci- one  con- 
liiiuoiis  trough.  This  construction  i  f  luinme  enables  one  to 
cmplov  a  considrnibh' leiiHtli  with  mikiII  area,  and  the  cross- 
section  of  the  bath  can  thus  be  made  e.xlrenn'ly  small  with  cor- 
resiioniling  increase  of  the  ohmic  lesislani'c.  The  c(mditions 
for  obtaining  a  good  working  factor  are  thus  very  favourable. 

The  induction  furnace  erected  at  (inrtnellan  differs  from  that 
built  at  Volklingen  chiefly  in  the  arrangements  made  (or  tilting 
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when  ilis<'liiu|;iii:.'.  At  (iiirl  in'lliiii  a  nu'cliiiiiicMl  tillinj;  ilcvii-o 
is  pinploved.  while  at  V'olkliiif;t'ti  and  Aiaya  in  Spain  an  electric 
motor  is  used  for  this  duty. 

As  regards  the  greater  purity  of  the  steel  made  at  higher 
temperatures  than  those  of  tiie  ordinary  Siemens-Martin  fur- 
nace. Wolff  has  published  tiiiures  recently  giving  tests  for  the 
September,  19(t7.  productions  of  the  La  Praz  works.  The  steel 
in  this  case  was  made  from  the  cheapest  form  of  scrap  and  ore, 
in  the  usual  tvpe  of  Heroult  crucible  furnace  with  combined 
arc  and  resistance  heating. 

The  raw  material  showed  tests  high  in  ])hosphorus  and 
sulphtir,  while  the  product  was  high-grade  tool  steel  intended 
for  consumption  in  tool  works,  situated  in  France  and  abroad. 
The  sulphur  tests  during  September,  1907,  varied  between  the 
hmits  0-(X)t  and  (1013  per  cent.,  the  average  being  0(X)8  per 
cent.  As  regards  the  phosphorus  contents  of  the  finished  steel, 
this  averaged  (•■i«>9  per  cent.,  the  highest  test  recorded  being 
0-OU  per  cent.,  and  the  lowest  0(HH  per  cent. 

The  Heroult  steel  refining  furnace  is  employed  in  U.S.A.  at 
the  works  of  the  Halcombe  Steel  Co..  Syracuse,  the  raw  mate- 
rial in  this  case  lieing  scrap,  which  is  subjected  to  a  preliminary 
heating  in  a  Wellmau  gas-fired  furnace.  At  Heroult-on-the- 
Pitt,  California,  pig-iron  is  produced  in  the  Heroult  electric 
smelting  furnace,  while  another  electric  smelting  plant  is  about 
to  be  erected  at  Pocatello,  Ida,  by  the  American  Falls  Electric 
Smelting  \-  Refining  Co. 

II.  Ferro  Alloys. 
Tiie  chief  centres  of  the  electric  furnace  industry  for  the 
Hiauufacturc  of  ferro-alloys  are  in  south-eastern  France  and 
Switzerland,  many  of  the  water  powers  in  these  districts, 
dcve'oped  for  the  production  of  calcium  carbide  in  the  period 
1895-19(X),  being  now  devoted  to  the  more  profitable  manu- 
facture. In  France  the  Societe  Electrometallurgique  Fran- 
caise  and  Messrs.  Keller,  Leleux  &  Cie.  are  the  leading  pro- 
ducers, while  in  Switzerland  the  Societe  Anonyme  Electro- 
metallurgique Girod  takes  the  lead. 

Stahl  u»k  Eisen.  the  leading  paper  of  the  German  iron  smelt- 
ing industry,  in  its  issue  of  January  8,  1908,  contains  a  most 
exhaustive  article  by  W.  Venator  dealing  with  the  present 
development  of  the  ferro-alloys  industry.  The  raw  materials, 
the  methods  of  production,  the  composition,  application  and 
price  of  all  the  more  important  ferro-alloys  are  described  in 
considerable  detail,  and  readers  interested  in  this  branch  of 
metallurgy  will  find  the  original  paper  well  worth  perusal  and 
study. 

Ferro-chrome. — Venator  estimates  the  present  annual  pro- 
duction at  5,fK)0  tons,  and  expresses  the  belief  that  this  output 
will  be  rapidly  increased  to  meet  the  growing  demand  for  the 
allov.  Ferro-chrome  is  largely  used  in  the  manufacture  of  the 
special  steels  employed  for  armour  plates,  guns,  tools  and 
cutlery  ;  and  many  quaternary  steels  contain  chromium  as 
one  of  the  hardening  elements. 

Meisrs.  Holckow,  Vaughan  &  Co.  are  reported  to  be  pro- 
ducing direct  from  pig  iron  a  steel  (containing  1  o  per  cent, 
nickel,  0-25  per  cent,  cobalt  and  0-.30  per  cent,  of  chromium), 
which  possesses  all  the  qualities  of  a  tteel  containing  a  much 
higher  percentage  of  nickel,  and  it  is  believed  that  this  steel 
will  find  a  wide  field  of  usefulness  for  engine  and  motor  car 
construction.  In  this  case  the  chromium  and  nickel  are  not 
introduced  in  the  form  of  alloys,  but  are  present  in  the  original 
ore,  and  the  difficulties  of  satisfactorily  smelting  such  an  ore, 
and  of  converting  the  pig-iron  into  steel  have  been  surmounted 
by  the  firm  named. 

Th(!  following  te-sts  arc  given  by  Haynes  in  the  Iron  Trade 
Ri'iuew  of  a  high  (piality  chrome-nickel-steel  (made  by  Krupp, 
of  Essen)  to  show  the  effect  of  the  after  heat  treatment  upon 
the  strength  of  the  steel : — 

-.  I  .Slightly     Greater  dc  rcc 

Teu.sile   strength    in   lbs.    per  "  '"^"'''  '  hardened.        of  hardness. 

square  inch        111,943     ..      155,326     ..      221,325 

Elastic  limit  in  lbs.  per  square 

inch         86,909     ..     148,072     ..     193,.589 

The  quaternary  steels  containing  nickel  and  chronium  pos- 
sesses in  fact  most  remarkable  properties,  for  they  can  be 
rendered    uncommonlv   hard    bv    heating    to     redness  and  • 


quenching  in  oil,  and  tlicv  can  also  be  given  a  considi'iahlo 
degree  o  toughness  by  drawing  the  temper  after  the  first 
hardening.  The  working  and  machining  of  these  steels,  in  the 
lathe,  presented  great  difficulties  until  the  general  adoption 
of  the  high-speed  tungsten  steels  for  tools.  W'hen  the  nickel 
chromium  steel  just  described  has  been  properly  made  and 
treated  it  is  the  most  resistant  material  y<'t  produced  as  regards 
resistance  to  shocks  and  blows,  and  it  is  therefore  in  great 
request  for  sliding  gears. 

The  refined  ferro-chrome  alloys  are  generally  sold  in  two 
qualities  containing  60  to  70  per  cent.  Cr.  and  0-30  to  0'75  per 
cent,  carbon  and  60  to  70  per  cent.  Cr.  and  1  to  2  per  cent, 
carbon. 

The  alloy  containing  the  lower  percentage  of  carbon  sells  at 
from  £145  to  £150  per  ton,  while  the  No.  2  product  only  fetches 
£90  to  £95  per  ton.  In  spite  of  its  high  price,  ferro-chrome 
made  in  the  electric  furnace  is  in  wide  demand  by  the  high- 
grade  steel  makers,  since  a  small  addition  of  the  allov  has  a 
notable  eflfect  upon  the  value  of  the  finished  steel.  The  melt- 
ing point  of  44  per  cent,  ferro-chrome  is  given  by  Hadficld 
as  1,445'C.  while  the  66  per  cent,  alloy  only  softens  at  1,475  C. 
The  Societe  Anonyme  Electrometallurgique  Girod,  with  works 
at  Ugine,  France,  are  one  of  the  leading  producers  of  this  alloy, 
and  their  annual  output  is  estimated  to  be  now  over  2.500  tons 
per  annum. 

Frrro-silicon. — Low  grade  ferro-silicon  containing  up  to 
20  per  cent,  silicon  has  been  produced  for  some  years  by  ordi- 
nary metallurgical  processes  before  the  advent  of  the  electric 
furnace,  and  according  to  Venator  the  blast  furnace  is  still 
employed  for  making  this  low  grade  product.  Ferro-silicon 
containing  from  50  to  80  per  cent,  of  the  latter  element  can, 
however,  be  produced  only  by  aid  of  electric  heat,  and  the 
manufacture  of  this  alloy  is  now  one  of  the  most  im])ortant 
branches  of  electro-metallurgical  industry.  One  of  the  chief 
advantages  of  the  high-grade  product  is  that  it  can  be  added 
to  metal  intended  for  casting  purposes  when  in  the  ladle,  with- 
out greatly  reducing  its  temperature,  and  thus  by  varying  the 
amount  of  the  alloy  added,  castings  containing  different  per- 
centages of  silicon  can  be  obtained  from  the  one  blow  and 
charge  of  the  cupola  furnace.  The  silicon  contained  in  the 
alloy  serves  the  double  purpose  of  combining  with  the  oxygen 
in  the  molten  iron,  and  of  rendering  it  more  or  less  hard  accord- 
ing to  the  percentage  of  silicon  remaining  distributed  in  the 
free  state  in  the  metal  when  cold.  The  silicon  in  cast  iron 
usually  varies  from  1  up  to  2-75  per  cent.  The  price  of  the 
alloy  varies  with  the  percentage  of  silicon,  rising  from  £12  per 
ton  for  the  25  per  cent,  alloy  up  to  £32  per  ton  for  the  75  per 
cent,  product.  The  price  of  all  grades  was  raised  during  the 
latter  part  of  1907,  owing  to  the  action  of  the  French  .syndicate 
which  controls  practically  the  whole  of  the  production.  The 
leading  manufacturers  of  ferro-silicon  are  the  firms  of  Keller, 
Leleux  &  Cie.  at  Livet,  and  the  Girod  Co.  at  Ugine":  while  the 
allov  is  also  made  by  the  following  companies  and  works  : — 
Bozel  Moutiers,  Volta  Lyonnaise,  Mattrei,  Sarpsborg,  Rhein- 
fclden,  Lonza.  Plan-du-Var,  Lechbruck.  Meran,  Jaice,  Hafs- 
lund,  Giffre.  Notre  Dame  de  Briancon  Hagnek,  La  Praz. 
Ferro-silicon  is  the  only  ferro-alloy  which  has  shown  dangerous 
properties  when  stored,  and  the  high-grade  product  has  caused 
more  than  one  death  during  shipment  and  transport.  It  is  be- 
lieved that  the  fatalities  that  have  occurred  are  due  to  tlieaction 
of  moisture  and  the  liberation  of  arseniuretted  and  plios])lio- 
retted  hvdrogen  gas  from  the  impurities  contained  in  the  alloy, 
while  the  explosions  are  believed  to  be  due  to  disintegration 
and  dissociation  from  .some  unknown  cause.  The  j)revention 
of  these  mishaps  should  not  be  difllcult,  for  the  packing  and 
shipping  of  the  alloy  in  a  dry  condition  in  air-tight  drums 
would  reduce  the  danger  to  a  niinimlim.  A  project  for  intro- 
ducing the  manufacture  of  this  alloy  into  the  United  Kingdom 
is  now  under  consideration  in  connection  with  the  develop- 
ment of  rtater  power  upon  Loch  Awe  in  Scotland.  The  scheme, 
if  it  takes  practical  shape,  will  involve  the  erection  of  a  factory 
on  Achnacree  Moss,  near  Benderloch,  a  supply  of  peat  fuel,  for 
reduction  purposes,  being  considered  necessary  for  the  success 
of  the  proposed  manufacture.     The  electric  power  would  be 
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transmitted  a  distance  of  10  miles  to  this  factory  by  overhead 
cables  from  tlie  generating  station  on  the  River  Awe. 

Ferro-vanndhun. — Considerable  attention  is  being  devoted 
at  present,  especially  in  America,  to  the  properties  and  uses  of 
the  vanadinm  steels,  and  the  manufacturers  of  ferro-vanadium 
are  thus  obtaining  many  inquiries  for  this  alloy.  It  is  of 
interest  to  note  that  Messrs.  Willans  &  Robinson,  of  Queens 
Ferry,  were  the  first  to  produce  vanadium  steel  upon  a  com- 
mercial scale,  and  the  credit  for  the  introduction  of  this  alloy 
into  the  steel  industry  thus  belongs  to  an  Engl'sh  and  not  to 
an  American  firm.  The  cost  of  ferro-vanadium  s  of  course 
high,  vanadium  being  one  of  the  rare  elements,  and  it  is  only 
steel  for  exceptional  purposes  and  uses,  that  can  bear  the  cost 
of  the  amount  of  ferro-alloy  necessary  to  obtain  even  0-.50  Yd. 
in  the  final  product. 

The  value  of  the  vanadium  in  the  raw  ore  is  from  4s.  to  5s. 
per  kg.,  and  in  the  form  of  the  ferro-alloy  the  value  rises  to  40s. 
or  more  per  kg.  As  a  steel  which  is  to  contain  0-50  per  cent. 
Vd.  in  the  finished  state  will  require  an  addition  of  at  least 
5|  kgs.  per  ton  in  the  ladle  the  additional  cost  of  producing 
this  steel  will  be  220s.  or  £11  per  ton.  In  spite  of  this  great 
addition  to  the  cost  of  the  final  product,  ferro-vanadium  is 
finding  increasing  use,  since  next  to  carbon  vanadium  appears 
to  have  the  most  influence  of  any  element  upon  steel,  an  addi- 
ton  of  0-10  and  0-20  per  cent,  producing  notable  effects  upon 
the  properties  of  the  finished  steel. 

The  most  important  producer  of  ferro-vanadium  is  the 
Soclete  Anonyme  Electrometallurgique  Girod  ;  according  to 
Hutton  this  company  manufactures  from  5  to  10  tons  of  the 
allov  yearly.  The  alloy  contains  from  30  up  to  52  per  cent. 
Vd.  and  the  value  varies  from  £6(K)  to  £1.060  per  ton. 

The  following  shows  the  composition  of  two  grades  of  ferro- 
vanadium  alloy,  made  at  the  Albertville  Works  in  France  by 
the  Societe  Girod  : — 

per  cent.       per  cent.  per  cent,     per  cent. 

Fe 4.i-,S4      . .      64-22         Vd 52-80     . .   34-10 

C 1-04      ..        1-42  Si 0-09     ..     0-12 

The  effect  of  very  small  additions  of  vanadium  to  steel  is  to 
impart  an  extraordinary  resistance  to  dynamic  stress  and  to 
deterioration  under  work  or  strain.  The  vanadium  steels 
have  thus  been  named  "  anti-fatigue  steels."  The  vanadium 
also  retards  segregation,  and  it  is  thus  of  considerable  service 
in  tempering,  since  it  enables  the  fullest  advantage  to  be  taken 
of  the  results  of  heat  treatment.  All  cla.sses  of  steel  are  in  fact 
improved  by  the  addition  of  vanadium,  and  the  following 
analysis  of  the  latest  tool  steel  developed  by  Mr.  Taylor  of  the 
Bethlehem  Tool  Steel  Works  shows  tiiat  vanadium  is  jHcseiit. 
though  in  small  amount : — 

percent,  ))pr  cent.  percent. 

Tiing«tcn lS-91       Chromium....   i5-47       Carbon 0-()7 

Vanadium    ..     0-29       JIangancso  ..    0-11       Silicon  ....  0'04:! 
A  .special  quality  of  open-hearth  vanadium  steel,  tempered 
in  the  ordinary  way.  has  shown  the  following  figures  under 
j)hysical  tests  : — 

Klastii-  limit      224.000  lb.  per  >i<\.  inch. 

ritim.ite  strength    T.Vl.mi\  lb. 

Klonjralion     II  ]ier  lenl. 

Contraction  of  are.i     ;!9  per  rent. 

According  to  Haynes,  the  high  elastic  limit,  strong  contrac- 
tion of  area  (which  is  characteristic  of  this  steel)  and  silky  frac- 
turr',  together  with  its  great  resistance  to  dynamic  stress, 
inakr-s  this  steel  an  ideal  material  for  j)arts  of  motor  cars  In 
MavneH'  table  of  the  comparative  strengths  of  the  materials 
used  in  automobile  construction  work  the  vanadium  stci'l 
easily  heads  tlie  list. 

Guillet  has  ])ublished  recently  some  tests  made  wilii  llic 
nickel-vanadium  steels,  and  has  recominemled  for  tln-in  I  lie 
following  proportions  : — 

Nickel       2  to        7  per  cent. 

Vanadium         0-10  to  0-30  per  cent. 

Carbon      0-10  to  n-:KI  per  cent. 

A  steel  containing  6-2  per  cent,  nickel,  0-16  carbon  and  0-12 
per  cent,  vanadium  (after  tempering)  .showed  the  following 
physical  tests  : — 

Ullimiite  .ilrength      22O.0l)l(  lb.  per    nq.  inch. 

ElR«tie  limit    '     20H.00I)  lb. 

Elongation  10  per  rent Contrnction  of  area  4H  per  ctlit. 


Since  the  discovery  of  the  valuable  nature  of  ferro-vanadiuni 
new  sources  of  vanadium  ore  have  been  opened  up,  and  import- 
ant mines  in  the  Cerro  de  Pasco  province  of  Peru  have  beeu 
purchased  by  the  American  Vanadium  Co.  The  ore  of  the 
mine  is  stated  to  be  a  rich  sulphide,  carrying  up  to  22  per  cent. 
of  metallic  vanadium.  The  company  is  now  mining  the  ore 
at  the  rate  of  10  tons  per  day,  and  a  maximum  output  of  100 
tons  per  day  is  spoken  of.  The  United  Steel  Co.  of  Canton, 
Ohio,  are  now  making  vanadium  steel  for  commercial  pur- 
poses, in  50  ton  open-hearth  furnaces,  and  recently  this  com.; 
])any  made  a  heat  of  about  30  tons,  which  is  believed  to  be  the 
largest  yet  made  of  vanadium  steel.  In  the  United  Kingdom 
the  New  Vanadium  Alloys  Co.,  of  Swansea,  is  the  leading  firm 
in  the  industry,  the  or."  employed  by  this  company  being 
obtained  from  their  own  mines  in  Spain. 

The  author's  thanks  are  due  to  the  Gnindel  Kjellin  Co.,  of 
London,  for  the  loan  of  the   block   used  iu  illustrating  this  ; 
article. 
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THE  PREDETERMINATION  OF  THE  RADIATION 
RESISTANCE  OF  ANTENN.^. 

TO   THE    EDITOR    OF   THE    ELECTRICIAN. 

Sir  :  The  predetermination  of  the  radiation  froin  a  pair  of 
spheres,  or  a  straight  wire,  or  a  circle  with  a  gap  in  it,  or  from 
a  pair  of  cylinders,  &c.,  is  comparatively  simple.  These  and 
other  cases  have  been  treated  fully  and  accurately  by  J.  J. 
Thomson  ("  Recent  Researches "),  Macdonald  ("  Electric 
Waves  ")  and  others.  The  calculation  for  a  complex  antenna, 
such  as  is  generall}'  used  in  practice,  consisting  of  a  number 
of  localised  induct.ances  and  capacities  and  several  distributed 
capacities  of  different  forms  and  distributed  inductances  is 
much  more  difficult  by  the  usual  methods.  In  fact,  until 
recently  I  have  never  been  able  to  predetermine  the  radiation 
from  such  an  antenna,  and  I  am  inclined  to  doubt  if  it  is  pos- 
sible to  do  it  bj'  the  methods  heretofore  used  :  I  feel  quite 
certain  that  if  it  can  be  done  at  all  by  the  usual  methods  it 
will  only  be  at  the  expense  of  an  entirely  disproportionate 
amount  of  time  and  labour.  . 

Within  the  last  year  a  somewhat  novel  method  has  given 
good  results.  In  an  alternating  current  circuit  wo  have  five 
quantities,  ohmic  resistance,  capacity,  inductance,  Icakanco 
and  radiance.  The  complete  differential  equations  for  a  cir- 
cuit having  the  first  four  of  these  quantities  were  first  given 
by  Oliver  Heaviside.  Dr.  A.  E.  Kennelly,  in  an  cxtroncly 
able  scries  of  Papers,  gave  the  solutions  for  these  equations 
and  applied  the  results  to  long  distance  transmission  linos, 
cables,  telephone  linos,  &c. 

The  solution  for  an  artificial  line  must  obviously  shade  off 
into  that  for  a  distributed  line.  Until  recently,  however,  no 
apparent  connection  between  the  two  sets  of  equations  was 
known.  Last  summer  Dr.  A.  E.  Kennelly  discovered  some 
extremely  interesting  relations  between  ilireet  and  alternating 
continued  fractions  and  hyperbolic  functions,  which  show  the 
Connecticut  most  clearly  and  beautifully.  (liicidcntuUy  I  be- 
lieve that  Konnelly's  theorems  would  be  found  of  value  in  the 
theory  of  numbcts.)  These  relations  were  published  by  Dr. 
Kennelly  in  a  Pajier  entitleil  "The  Expression  of  Const^int- 
aiiil  of  Altcinatiiig  Continued  !•' tactions  in  Hyperbolic  Func- 
tions" ("Annals  of  Mathematics,"  second  series.  Vol.  IX., 
No.  2,  .January,  l'.)OS). 

I  have  fouinl  that  by  ii-ing  Dr.  Kennelly's  foi-m\iln>,  ex- 
pressing the  How  of  the  current  in  the  antenna-,  and  by  con- 
sidering the  radiation  as  duo  to  changes  in  velocity  of  Iho 
corpuscles,  and  integrating  the  radiation  so  obtainod  at  tho 
various  [loints  in  the  antennn'  circuit,  the  radiation  and  ro- 
sistaneo  of  any  form  of  antennie  can  be  prodetormincd. 

On  account  of  |)ressuro  of  cither  work  I  would  ask  to  be  ex- 
cused from  giving  an  example  with  completo  calculations,  since 
for  my  purposes  a  first  a]>proximation  is  sutlicient,  and  I  have 
not  the  time  to  work  out  the  examples  as  fully  as  1  would  wish 
to  before  publishing  them.  I  mention  the  method,  however, 
for  the  reason  that  I  think  it  will  be  found  of  value. 
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I  tiiiil  it  is  i)ossible  to  get  difl'ercntial  equations  which  will 
express  fully  the  effect  of  all  the  abovo  five  coB.staiils,  ar.d  also 
I'eiieial  solutions  for  these  equations.  \\'hile  I  am  unable  to 
undeitako  the  work  myself,  I  hope  that  someone,  in  whoso  line 
it  lies  more  than  it  does  in  mine,  will  feel  like  taking  it  up. — 
I  am,  Ac., 

Kkcunai.d  a.  Fkssenden. 


SV.MIiULS  FOR  PHYSICAL  QUANTITIES. 

TO  THE  EDITOR  OF  THE  ELECTIUCIAN. 

•  Sir:  The  suggestion  put  forward  with  legard  to  the  above 
matter  by  .Mr.  Miles  Walker  in  your  issue  of  July  "Jltli  is 
certainly  a  very  ingenious  one.  I  am  afraid,  however,  it  is 
somewhat  too  ingenious  to  be  practical.  I  think  Mr.  Miles 
Walker  altogether  underestimates  the  number  of  new  symbols 
that  wouM  be  necessary  in  liis  system.  For  example,  con- 
sider temperature.  We  have  firstly  centigrade,  fahrenheit 
and  reaumur  degrees,  all  of  which  are  in  daily  use.  Then  we 
have  absolute  temperatiu'e  likewise  expiessed  in  centigrade, 
fahrenheit  ami  reaumur  degrees.  In  addition,  we  have  critical 
temperatures,  boiling  point,  freezing  point,  and  vaporisation 
temperat\ires,  temperatures  by  which  the  freezing  point  is 
lowered  or  the  boiling  point  raised  of  solutions  as  compared 
with  the  pure  solvent, open  and  closed  flash  point  temperatures, 
tirirg  and  explosive  temperatures,  "corresponding  '  tempera- 
tures, "  reduced  "  temperatures,  "  transition  point  "  tem- 
peratures, itc,  and  all  these  can  be  expressed  either  in 
centigrade,  fahrenheit  or  reaumur  degrees.  If  I  understand 
Mr.  Walker  correctly,  his  proposition  is  to  represent  all  these 
various  temperatures  by  ditl'erent  kinds  of  decorated  thermo- 
meters. From  the  i)hilological  standpoint,  it  seems  to  me, 
this  is  a  return  to  the  ancient  hieroglyphical  method.  A 
new  terror  will  be  placed  in  the  path  of  the  vuifortunatc 
student,  who  will  have  placed  in  his  hands,  on  entei'ing  the 
technical  college,  a  not  insignificant  volume  containing  the 
international  scientific  symbols  which  he  will  have  to  commit 
to  memory.  Learning  Chinese  won't  be  in  it.  To  some  of 
us,  who  aie  not  classical  scholars,  the  retention  of  clie  Greek 
alphabet  even  is  a  thorn  in  the  flesh,  and  we  feel  thankful  to 
Messrs.  Munro  &  .Jamieson  for  so  considerately  placing  it  at 
the  beginning  of  their  pocket  book.  Mr.  Walker's  proposal 
for  the  creation  of  some  thousands  of  brand  new  symbols  is, 
therefore,  I  think,  a  very  tall  order. 

International  symbols  are  almost  as  great  a  difficulty  as  in- 
ternational languages.  If  we  had  the  latter  wc  could  very 
soon  have  the  former.  There  is  no  doubt,  however,  that  if 
something  could  be  done  in  the  matter  it  would  be  of  great 
advantage.  Progiess,  I  think,  is  most  likely  to  be  made  if  wc 
follow  the  Esperanto  method  and  standardise  symbols  which 
would  be  at  once  recognised,  say,  by  French,  German  and 
English  readers,  cr,  at  any  rate,  symbols  which  represent  the 
greatest  common  measure  of  such  recognition  on  the  part  of 
the  three  nationalities  c mcerned.  Thus  the  expressions  -^ 
for  "complete  periods  per  second,'  </  diametre,  durchmcsser, 
diameter,  iVc,  iVc,  illustrate  my  meaning. 

The  artificial  mauufucture  of  a  very  large  number  of  now 
hieroglyphics,  which  shall  not  oidy  repre.seut  the  abstract 
quantities,  but  also  the  system  of  units  employed,  is,  in  my 
opinion,  a  too  complicated  method  to  be  generally  adopted, — 
I  am,  &e.,  Cn.iiii.KS  C.  G.\i;kaiu>. 

Mancliester,  Aug.  4. 


TO  THE  EDITOU  OF  THE  ELEOTRIUIAN. 

Sir  :  In  reply  to  Dr.  (iarrard's  letter  of  the  4th  inst.  I  would 
point  out  that  the  proposal  is  not  to  have  a  new  symbol  for 
every  temperature  expressed  in  every  scale  but  to  have  at 
most  two  symbols  for  temperature.  One  of  these  would  rc]ilace 
the  t  or  0  now  commonly  used.  The  other  (a  slight  modifica- 
tion of  it)  might  be  used  when  the  temperature  was  expressed 
in  degrees  centigrade.  One  of  the  advantages  of  having  a 
distinct  symbol  for  a  quantity  expressed  in  the  best  recognised 
system  of  units  is  that  it  woull  induce  writers  to  use  that 
system  whenever  possible.  If  a  writer  wished  to  employ 
reaumur  degrees  he  could  still  do  so  as  easily  as  at  present, 
and  the  reader  would  have  no  more  or  no  less  ditiiculty  than 
he  has  at  present.     But  if  he  employed  degrees  centigrade  his 


symbol  would  show  the  scale  on  the  face  of  it,  and  his  formula) 
would  be  exact  statements  of  physical  facts  without  being 
dependent  on  any  explanatory  paragraph. 

If  the  new  symbols  wore  tised  writers  would  still  give  a  list 
of  the  -symbols  appearing  in  their  writings.  It  would  never 
be  necessary  to  sit  down  and  commit  thoni  to  memory.  We 
do  not  now  try  to  remember  what  symbols  each  writer  uses 
for  each  (piantity.  It  woidd  be  impossible.  But  if  every 
writer  used  the  same  sjnilxils  we  would  soon  become  familiar 
with  those  with  which  we  were  most  oonccrrel.  Reading 
would  become  easier  and  foiniula'  more  intelligible. 

There  is  no  ohjiction  to  "JOO  symbols  as  long  as  we  are  not 
expected  to  remember  more  than  half  a  dozen  of  them  while 
we  are  reading  an  article  on  tlio  quantities  they  represent. 

As  to  the  suggestion  of  </  for  diameter,  we  cannot  possibly 
decide  on  that  until  we  have  considered  what  wo  shall  have 
for  the  ileptk  of  a  beam,  the  d/f  of  a  magnetic  needle,  tho 
symbol  for  a  differential  coefficient  and  the  other  cases  where 
d  might  be  recjuired. — I  ain,  &c., 

Altrincham,  Aug.  5.  Miles  Walker, 


THE  MANAGEMENT  OF  ENGINEERING  WORKSHOPS.* 

BY  E.  TUOM.iS,  B.SC. 

Suinmanj. — The  author  gives  some  impre.ssions  received  fiom  a  imm- 
ber  of  visits  jiaid  to  engineering  works  engaged  in  wide'y  difl'erent  inaiiu- 
faetures.  and  attention  i.s  drawn  to  the  many  eeononiie,s  |io.ssil)le.  owing 
to  the  varietv  of  ways  in  whieh  waste  of  time  and  material  come  ationt. 


The  amount  of  "  paper "  necessary  for  handing  on  instructions 
and  keeping  records  and  costs  varies  greatly,  being  very  large  in 
some  works  and  quite  small  in  others.  There  seems  to  be  no 
generally  adopted  system  and  the  same  result  is  often  achieved  in 
quite  different  ways.  It  is  here  proposed  to  deal  only  with  the 
general  principles  and  common  objects  of  such  systems. 

Most  of  the  shops  visited,  which  had  an  eftioient  modern  organisa- 
tion, were  specialised  shops  where  the  work  was  almost  wholly 
standard,  and  nonstandard  work  was  discouraged.  Such  shops  often 
reach  a  wonderful  degree  of  efficiency  and  simplicity.  The  organisa- 
tion of  a  general  shop,  where  changes  are  frequent  and  much 
material  is  built  to  special  order,  is  much  more  difficult  ;  and 
efficiency  is  frequently  much  less.  While  this  fact  is  usually  recog- 
nised, such  general  shops  exist  in  large  numbers.  As  people  really 
come  to  realise  the  difference  at  its  ftiU  value,  such  general  shops 
must  diminish  in  number.  And  if  it  is  possible  to  run  such  a  shop 
efficiently  it  should  be  easily  possible  to  run  a  specialised  one  ; 
hence,  much  of  what  follows  will  be  stated  with  the  general  shop  in 
mind. 

To  give  these  impressions  some  pretence  of  an  orderly  arrange- 
ment the  author  has  grouped  them  under  the  following  heads  : — (1) 
Separation  of  head  work  and  manual  work,  and  manual  work  and 
development  of  routine.  ('2)  Handling  and  distribution  of  material. 
AVaste.  (;5)  Labour  efficiency.  Day,  pie:e,  and  premium  systems. 
(4)  Cutting  and  non-cutting  times.     (.5)  Execution  of  work  to  time. 

1.  Separttlion  of  Head  Worli  and  Manual  Wo  rl;. — It  isgenerally 
agreed  that  the  workman  in  every  case  shoubl  have  a  drawing,  or 
even  a  sketch,  to  work  to,  fully  dimensioned  ;  that  ia.that  the  work- 
man should  have  only  manual  work,  and  all  head  work  should  be 
done  by  the  draughtsman  or  designer.  On  the  same  principle  a 
complete  list  of  material  should  be  prepared  in  the  office,  containing 
every  single  detail  that  may  be  required.  The  application  of  the 
rule  is  frequently  carried  out  imperfectly.  In  one  works  every  part 
of  the  gear  was  detailed  in  a  printed  specification  with  catalogue 
numbers,  except  the  bolts,  nuts,  split  pins,  and  other  small  store 
parts  used  in  erection.  The  list  should  be  prepared  in  the  otlice 
even  if  only  one  article  is  to  be  made,  but  in  such  form  that  it  may 
be  readily  available  for  any  future  work.  A  still  furtlier  application 
which  is  only  seldom  made,  and  only  in  the  most  advanced  shops, 
is  that  there  should  be  provided  also  a  list  of  operations  in  every  case 
where  a  new  workman  might  p0:sibly  be  in  doubt.  Also  a  list  of 
tools,  jigs,  &c.,  should  bo  prepared,  so  that  the  foreman  can  have 
the  tools  collected  in  advance  by  the  labourer  who  collects  material, 
and  deposited  ready  on  the  man's  bench  or  machine  before  he 
requires  them. 

The  same  principle  deserves  the  most  careful  consideration  in 
defining  the  duties  of  foremen.  These  may  come  under  two  heads  : 
(A)  Clerical  or  Admtnistratire. — Such  as  giving  out  work,  seeing 
that  there  ia  no  delay  caused  by  waiting  for  material  ;  watching 
the  efficiency  of  the  workmen,  planning  to  get  work  e.xecuted  to 

*  Abstract  of  a  Paper  read  before  the  Manchester  Local  Section  of 
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time,  &c.  (B)  Technical.—  Methods,  tools,  and  jigs,  for  executing 
work,  for  overcoming  difficulties,  for  reducing  cost  of  production, 
&c.  Probably,  in  most  existing  shops,  these  two  functions  are 
combined,  a  foreman's  clerk  being  often  provided  to  assist  function 

(A)  and  tool  fitters  to  assist  (B)  The  most  modern  tendency  seems 
to  be  to  give  the  foreman  function  (A)  to  carry  out.     In  regard  to 

(B)  ho  must  be  technical  enough  to  know  if  matters  are  not  going 
rightly,  and  in  such  case  set  an  expert  tool  fitter  to  study  them  out 
and  do  what  is  required.  This  seems  to  the  author  essentially  the 
right  system,  especially  when  day  work  is  going  on. 

The  best  way  to  minimise  slackness,  &c.,  on  the  part  of  employes 
is  to  have  a  sufficient  amount  of  red  tape  or  routine,  and  to  have 
the  routine  for  each  man  written  out.  The  best  way  that  the 
author  knows  of  is  to  have  a  routine  book  for  each  man  who  has 
routine  duties.  This  to  have  columns  ruled  ofl' for  days  or  weeks. 
Each  day  or  each  week  a  tick  or  a  date  is  put  in  the  appropriate 
column  to  signify  that  that  duty  has  been  attended  to,  or  to  show 
the  date  to  which  that  duty  has  been  brought  up.  All  these  routine 
books  go  to  the  manager  at  a  stated  hour  each  week,  and  he  can 
glance  through  a  large  number  in  a  very  short  time.  In  the  same 
way  each  week  at  a  fixed  hour  the  manager  should  walk  round 
the  works,  and  all  books  used  should  be  laid  out  in  readiness. 

.lu  some  of  the  woris  visited,  all  sorts  of  summaries  and  abstracts 
were  prepared,  which,  if  periodically  inspected  and  acted  ou  would 
probably  be  more  than  worth  their  cost.  In  some  cases,  however, 
they  certainly  were  not  regularly  examined,  and  then  are  worse 
than  useless. 

It  is  of  little  use  recording  comparative  costs  if  they  are  not 
looked  at.  Where  kept  on  cards,  it  is  easy  to  place  all  cards  on 
which  entries  have  been  made  in  a  separate  drawer  each  daj'.  The 
manager  can  then  inspect  these  quickly  each  day  before  they  are 
put  into  their  respective  places. 

1.  HaiuUing  and  Distribution  of  Material.— 'MatetiaA  must  be 
booked,  and  this  means  that  someone  must  write  out  a  list  of  it. 
It  is  far  the  best  way  to  do  this  in  the  office,  even  if  only  one  article 
is  required,  and  to  preserve  in  this  way  a  uniform  routine  system. 
But  the  same  list,  if  prepared  with  thought  for  standard  work,  can 
serve  several  important  purposes,  plenty  of  copies  being  prepared 
and  distributed.  The  storekeeper  marks  it  for  material  in  stock  or 
to  order.  The  stores  issue  goods  from  it  to  the  foreman's  auxiliary 
stores  withoiit  further  requisition.  The  foreman  can  check  by  it 
all  material  at  any  stage.  The  drawings  having  been  cut  up  into 
as  many  parts  as  there  are  pieces  or  groups  of  pieces  to  be  made,  a 
copy  of  the  list  is  also  cut  up  and  pieces  attached  to  the  divided-up 
drawings  for  the  workmen's  use.  On  a  further  copy,  against  each 
item  is  marked  the  time  by  which  it  must  be  completed,  in  order 
that  the  whole  of  the  work  may  go  through  to  the  date  desired. 
Each  shop  foreman  must  have  his  own  copy  marked.  A.  copy  goes  to 
the  cost  department.  The  work  can  be  priced  against  this  list  in 
advance  if  required,  and  actual  issues  and  returns  can  be  checked 
against  it.  Where  work  is  executed  in  different  shops  it  is  of  assis- 
tance to  subdivide  the  list  accordingly. 

It  is  well  worth  while  to  devise  a  system  of  catalogue  numbers  to 
cover  all  single  pieces.  The  number  appears  on  each  drawing  and 
on  each  piece  of  material.  In  this  way  it  facilitates  comparison  of 
costs,  estimations,  standardisation,  &c. 

To  save  time  it  is  probably  well  worthwhile  tolet  the  foreman  have 
an  auxiliary  stores  under  his  own  control.  All  material  for  an  order 
is  delivered  here  and  sorted  out  in  a  .space  prepared  for  it,  With 
each  lot  is  placed  the  drawing  and  even  the  Job  ticket.  Any  partially 
completed  work  is  returned  to  the  same  spot  to  await  assembly. 

Shop  drawings  consist  of  pieces  of  cardboard  carrying  that  part 
of  the  drawing  required  for  any  one  piece  or  group  of  pieces  given 
out  to  one  man  only  at  a  time.  On  the  same  card  is  the  list  of 
material,  cut  off  the  general  list,  the  list  of  operations,  and  tlie  list 
of  tools,  pauges,  jigs,  &c.  The  separate  cards  are  numbered  serially 
and  usually  kept  together.  Those  required  for  a  job  are  distributed 
in  the  auxiliary  stores  in  the  space  allotted.  There  should  bo  some 
material  to  each  card,  if  all  material  has  been  collected.  If  a  rigid 
rule  is  made  that  small  material  shall  always  bo  returned  to  tlie 
stores  when  any  part  of  the  work  is  completed  or  is  stopped  from 
any  cause,  there  will  bo  fewer  losses,  and  the  man  concerned  may 
bo  made  responsible.  All  scrap?  and  defects  iii  workmanship  should 
bo  entered  on  the  job  ticket  and  in  a  report  booi  which  goes  bcforo 
the  manngemrnt.  There  is  no  doubt  inspection  at  each  stage  pays 
for  itself  oven  in  such  work  as  switch  work.  Where  both  spucial  or 
general  work  and  stock  work  are  going  on  together,  it  is  easy  to 
break  ofT  a  stock  job.  This  is  always  disadvantttgeouH.  and  to  avoid 
it :  Stock  jobs  should  not  be  loo  largo,  work  should  be  done  on  ;ih 
few  stock  jobs  as  possible  at  0]io  Ijnie,  conccntratnig  on  thoKe  ax  many 
men  as  available.  In  this  way  no  slock  job  need  last  long,  and  the 
liability  to  break  off  or  to  finiah  ft  part  only  of  the  order  is  conse- 
quently diminisiied.     'J'his  matter  needs  craphnRiHinf^. 

if.  Liihmtr  JCfjicicncy.  If  a  number  of  shops  are  visited  in  sue- 
cession,  some  working  on  day  work  and  some  on  piece  or  premium 
HystemH,  the  dilference  impresses  itself  most  Btrongly.  With  piece 
or  premium  work  there  is  not  only  a  brisker  air  nboul,  but  also  the 


author  seemed  always  to  notice  a  more  cheerful  atmosphere.  The 
author  points  out  the  advantages  of  this  latter  system  over  day 
work.  In  cases  where  day  work  seems  necessary,  it  should  be  in- 
sisted on  that  a  price  and  time  are  estimated  for  each  job,  even 
although  these  are  not  made  known  to  the  men.  The  actual  price 
and  time  must  be  compared  later  with  this  estimate.  The  simpli- 
city, comfort  and  general  advantage  of  piece  or  premium  work 
cannot  be  sufficiently  proclaimed.  So  much  so,  that  where  appre- 
ciated every  manager  of  a  general  shop  will  find  means  to  introduce 
it  to  a  much  greater  extent  than  is  at  present  common. 

It  was  well  known  that  with  piece  work  a  man  seldom  attempted  to 
earn  more  than  about  time  and  a  quarter  for  fear  of  getting  the  rate 
cut.  This  caused  an  uneasy  feeling  in  the  employers  that  theylwere 
not  getting  the  best  efficiency,  and  it  was  hoped  by  the  introduction 
of  the  premium  system  that  this  difficulty  would  be  got  over,  a  pro- 
mise being  made  that  the  time  allowed  nhould  not  bo  altered  unless 
a  new  method  were  adopted.  The  men  know  quite  well  that  if  they 
make  too  much  premium  a  new  method  will  always  be  found.  The 
practical  result  is  that  the  premium  system,  after  all,  requires  just 
as  much  vigilance  as  the  piecework  system.  It  has  the  disadvan- 
tage of  requiring  rather  more  book  keeping,  and  of  rather  more  diffi- 
culty in  adjusting  the  price  when  a  mistake  has  been  made.  Where 
it  is  considered  that  the  best  results  tre  not  being  obtained,  the 
author  is  convinced  that  the  only  way  to  improve  matters  is  to  have 
enough  expert  men  who  are  paid  well,  and  can  be  relied  upon  to 
work  in  the  employer's  interest.  Such  men,  for  example,  may  act 
as  rate  fixers,  One  or  more  of  them  can  work  on  such  of  the  jobs 
as  seem  to  require  checking,  and  they  will  advise  on  any  changes 
that  seem  likely  to  be  profitable. 

4.  Cutting  and  Non-Culling  Time. — A  little  thought  will  show 
how  antiquated  and  wasteful  are  the  ordinary  methods  of  gauging. 
A  cheap  gauge  or  micrometer  is  badly  required,  which  will  tell  in 
a  second  or  two  to  ordinary  men  just  how  far  they  are  off  the  final 
dimension ;  and  then  means  are  required  to  set  the  tool  forward 
just  that  amount.  Micrometer  heads  on  lathe  screws  are  useless 
without  the  micrometer  or  gauge  for  showing  how  much  remains 
to  be  taken  off. 

With  belt- driven  machines  and  coue  pulleys,  the  speeds  usually 
change  in  not  less  ratio  than  1'75  to  1  or  even  2  to  1.  In  the  latter 
case  we  shall  on  the  average  be  working  at  just  three-quarters  of 
the  correct  speed,  and  the  cutting  time  is  increased  one-third.  This 
is  a  very  serious  loss,  and  argues  strongly  the  advantage  of  a  gradual 
speed  change  device  ;  also  of  some  cheap  speed  indicator  to  be 
applied  to  the  work  and  show  instantaneously  the  rate  of  cutting. 
The  changing  of  speed  should  also  be  made  simple. 

ti)uick -change  drill  chucks,  which  enable  the  drill  to  be  changed 
instantaneously  without  stopping  the  spindle,  may  easily  save  any- 
thing from  10  to  50  per  cent.  In  small  and  thin  work  the  cutting  time 
is  often  very  little,  and  the  setting  and  handling  of  the  jig  may  be  a 
large  percentage  of  the  whole.  There  is  also  much  loss  in  finding 
and  picking  up  the  exact  tool  required.  A  large  block,  having  exactly 
as  many  holes  as  tools  and  gauges,  and  with  these  arranged  in  suit- 
able groups,  will  save  its  cost  many  times  over.  Thus  there  is  a 
large  field  open  at  present  for  improvement  to  reduce  the  non-cutting 
time  as  well  as  the  cutting,  and  employers  may  often  profitably 
take  obvious  oportunities  of  economising  which  lie  ready  to  their 
hands,  instead  of  looking  abroad  for  new  tools. 

In  any  single  concern  there  must  bo  some  tendency  to  stagnation, 
and  there  seems  as  good  reason  for  the  visiting  consultant  as  for 
the  visiting  auditor,  whose  services  are  now  regarded  as  essential, 
and  taken  as  a  matter  of  course. 

5.  K.rii-uHon  d/"  H'l))/.  to  Tiim:.  In  a  general  shop  having  many 
small  jobs  in  hand  at  once  it  re  (uires  a  very  clover  foreman  to  give 
times  of  completion  of  all  work  in  hand  which  ho  can  adhere  to, 
and  yet  not  have  too  much  labour  employed.  Tho  author  has 
devised  a  special  indicator  for  the  purpose,  which  gives  the  foreman 
a  bird's-eye  view  of  the  work  in  hand,  and  of  the  capacity  for  work. 
It  requires  that  time  shall  be  estimated  on  all  work  in  detail,  whether 
on  tho  day,  piece  or  premium  systems.  One  or  more  suitable  boards 
are  laid  out  with  horizontal  grooves  to  represent  the  dilVerent  men 
ill  classes  according  to  employment,  wages,  &e. ;  some  spare  grooves 
are  also  allowed  to  each  class,  \ertical  lines  aro  drawn  to  scale  to 
represent  hours,  da,\s  and  weeks.  I'airly  narrow  strips  of  card  are 
cut  olT  for  each  job,  of  length  equal  to  the  miniber  of  hours  esti- 
mated, and  marked  with  the  job  number  and  date  by  which  com- 
jilotion  is  required.  These  are  then  set  up  in  tho  grooves,  always 
to  the  left  of  the  date  marked  on  tliem.  If  there  is  moio  work  in 
hand  than  capacity  in  iiieii  some  cards  must  go  into  tho  spare 
grooves.  The  card  to  tho  left  in  each  groove  is  always  tho  job  in 
progress  at  the  time  with  that  man,  those  to  the  right  b(>ing  arranged 
in  the  order  of  preiont  urgency.  Thus  tho  foreman  or  manager  can 
see  at  a  glance  what  work  is  likely  to  bo  late,  what  is  the  present 
capacity  for  new  work,  stock  work,  iVc,  what  jobs  aro  hanging,  and 
where  it  is  desirable  to  take  on  or  diflcharge  men.  Tho  matetial 
labourer  can  also  see  what  materials,  toi'ls,  ,tc.,  aro  likely  to  be  re- 
(juired  soon,  and  get  them  ready.  The  cost  of  kopping  i.p  is  small, 
and  amply  repaid  by  the  odvantnges. 
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nisci'ssiox. 

.Mr.  M.  H  KlKi.n  said  timt  altlioii5;li  tlu-  i|iitNUoii  n)  ilic  man  igomoiit 
of  eiiginoi'rinj;  work.s  wa.s  nf  great  im[MH-taiUT,  lie  couM  not  rcfullect  any 
p8|ier  ou  the  snhjoit  liuviug  Ihvm  louil  licfoio  llir  Institiilinn  |ii'oviou.''ly. 
Sir.  lii'NTilKK  said  that  nuiili,  naturally.  (lt'|H'n<lpcl  n|)i)n  the  cln.s.s  of 
work  licinp  done  as  to  the  ty|K-  of  organisation.  In  small  work  it  wa.s 
IMjMsible  to  s|x'eialise  eon.siderably  more  than  in  large  work,  and  to  devise 
8|iceial  arrangements.  He  did  not  agree  with  the  author  in  stating  that 
as  a  nile  general  shojxs  were  le.ss  efheient  than  speeialised  shops,  hut  con- 
8idcre<l  that  the  well  organised  methods  of  li.indling  large  pieres  in  general 
»ho|vi  |>ermitted  a  very  lino  etiieieney  to  lie  attained.  In  all  well-organ- 
ised plates  the  drawings  had  to  ho  of  a  most  i'on\plete  eliaraeter.  carrying 
all  leading  partieulars  in  en.se  of  repetititm  work.  In  the  ease  of  intrieate 
pictes  reipiiring  a  good  deal  of  lonsidoration  in  laying  out,  the  ojierations 
once  detiiunl  should  bo  denoted  on  the  drawings  for  future  referenoe. 
With  referenoe  to  routine  l)ooks,  he  considered  tliat  these  would  only  ho 

.  of  service  when  a  man  was  engaged  on  the  same  ola.ss  of  work  flay  by  day 
or  extending  over  several  days.  He  had  considered  carefully  th  •  ipies- 
tiop  of  numeration  and  had  .-irrived  at  the  comlusion  th.it  it  was  best  to 
commence  with  the  drawing.s.  .\  drawing  might  Ik>  I).  1  up  to  D. KMHKI 
or  more,  the  pattern  bore  a  P  and  its  number,  and  a  stock  piece  the  ])roHx 
S  with  its  number.  The  same  applied  to  tools  which  carried  the  title 
letter  T  an<i  the  corres|ionding  number.  In  connection  with  stock  orders 
he  con.sidered  thai  when  a  particular  article  could  be  made  to  stot  k  and 
used  ill  connection  with  .several  other  pieces,  the  number  made  for  stock 
was  best  workeil  on  tlie  maximum  and  minimum  system.  He  feared 
that  premium  and  piecework  wore  gradually  dying  out  in  engineering 
works:  when  dealing  with  lii'ii-union  and  unskilled  labour,  and  espec- 
ially withjsmall  repetition  work,  it  waseiisier,  hut  when  ilealing  with  union 
workmen  and  work  of  a  large  class  with  few  job,s  entirely  alike,  i  wa.s 
rather  too  big  a  task. 

Mr.  H.  Bevis  ((Jeneral  Electric  Co.)  thought  they  could  not  over- 
estimate   he  value  of  foremen,  whom  he  considered  should  be  employed 

•more  exclusively  under  clause  A.  It  was  a  mistake  to  give  them  the 
technical  points  such  as  indicated  in  clause  B,  which  should  rather  fall 
on  the  tool  shop  or  drawing  ottice.  He  would  not  like  to  ca'ry  out  the 
author's  suggestion  of  weekly  inspection;  he  found  it  much  more  efti- 
eient  to  walk  round  frotpiently  and  where  he  felt  disposed.  He  agreed, 
however,  regarding  the  value  of  statLstics.  The  Paper  appe:ired  to  refer 
to  large  engineering  works,  and  not  such  works  as  manufacture  large 
quantities  of  small  articles.  It  was  very  important  to  have  what  was 
called  a  sub  or  auxiliary  stores  :  but  this  stores  should  only  hold  mate- 
rial used  exclusively  in  the  particular  department,  such  material  as  screws, 
nuts,  bolt.s,  &(■.,  being  kept  in  the  main  stores.  He  advocated  the  use 
of  as.sembly  rooms,  as  these  >  bviated  the  possibility  of  material  not  being 
in  the  main  or  sub-stores  when  requiicd.  It  was  stated  in  the  Paper 
that  "  If  the  a.ssemblers  are  on  piece  or  premium  work  they  draw  atteu- 

'tion  themselves  to  any  inaccurate  manufacture  of  parts  coming  to  them.  " 
This  was  certainly  a  check,  but  where  large  quantities  were  being  manu- 
factured it  was  rather  too  late,  causing  great  waste  of  material  and  con- 
sequent lo.ss  of  time  in  waiting  for  renewal  of  parts.  He  thought  the 
name  "  visiting  consultant  "'  a  very-  good  one,  but,  like  the  card  system 
rather  over-rated.  He  believed  in  observing  the  methods  of  others  and 
selecting  the  best. 

Sir.  A.  Eckstein  (Eckstein,  Heap  &  Co.)  disagreed  with  the  previous 
speaker  in  saying  that  the  Paper  appeared  to  bear  ujion  large  engineering 
works  manufacturing  heavy  class  work.  He  thought  the  Paper  referred 
throughout  to  repetition  work  of  a  small  nature.  He  always  encouraged 
men  to  use  their  common  sense  and  did  not  believe  in  making  a  working 
man  rely  absjlutely  on  red  tape.  In  the  matter  of  weekly  inspection  he 
agreed  with  Mr.  Bevis.  Referring  to  auxiliary  stores,  he  could  not  see, 
where  a  job  had  to  be  stopped,  by  what  system  the  material  would  then 
be  returned  to  the  main  stores.  He  con.sidered  that  visiting  consultants 
might  be  excellent  for  comparatively  small  works  without  a  stalT  of 
experts,  and  perhaps  also  for  works  whose  representatives  had  not  the 
opportunity  of  inspecting  modern  methods  in  other  factories,  but  for  a 
large  works  with  an  expert  staff  a  consultant  might  cause  more  mischief 
than  good,  as  he  could  hardly  be  expected,  during  his  l)rief  survey,  to 
f  ithoni  matters  as  well  as  the  permanent  staff,  and  furthermore  he  might 
pt-».sibly  give  wronir  impressions  to  a  board  of  dirertors. 

Mr.  H.  \\  .  \Vii,so.\  cited  several  instances  in  which  organisation  had 
been  carried  t  >  extremes,  thereby  involving  great  loss  of  time  and  money 
in  rectifying  trivial  mistakes. 

Mr.  E.  Tho.mas.  in  reply,  said  that  in  speaking  of  weekly  inspection  he 
did  not  wish  to  suggest  that  the  manager  should  take  a  lour  with  a  view 
to  finding  out  things  which  were  wrong  in  the  works  itself,  but  rather  for 
the  purpose  of  inspecting  the  papers  and  books  which  were  very  liable  to 
be  neglected.  He  still  considered  the  matter  of  catalogue  numbers  a 
moit  import  int  one.  Mr.  Gunther  had  spoken  about  the  numerous 
Jotters  and  figures  involved,  and  this  was  the  very  reason  for  utilising 
catalogue  numbers.  He  had  found  that  in  doing  a  great  deal  of 
general  work  and  having  to  design  special  iiicces  for  special  apparatus, 
the.«e  were  apt  to  become  associated  with  a  particular  jf)b  which  was 
forg.ittcM  in  a  shi>rl  time.  A  new  draughtsman  being  employed,  and 
having  no  recollection  of  this  job,  would  start  and  redesign  the  same 
article,  and  so  the  parts  would  be  multiplied  beyond  reason.  He  had 
not  yet  embodied  the  principles  of  the  Paper  in  his  own  works,  but  he 
bop::d  eventually  to  carry  this  out.  He  thought  that  everyone  would 
•f!*?  *"  confining  the  duties  of  foremen  to  clause  A.  Referring  again  to 
visiting  consultants,  he  thought  they  might  possibly  do  considerable 
good  without  tntailing  much  expense.  It  was  true,  and  yet  regrettable, 
that  workmen  as  a  whole  had  detcrioratc-d  very  conbiderably  in  conse- 


quence of  the  system  of  manufacture  adopted.  It  was  necessary  to 
specialise  considerably  in  order  to  obtain  etiieieney.  In  dealing  with 
work  which  was  not  ab.solutcly  straightforward,  it  usually  paid  one  to 
go  in  for  what  was  apparently  ,in  exorbitant  and  absurd  expense  in  pre- 
paring certain  things  to  carry  out  a  job.  .\dvantjigo  was  gained  not 
merely  in  mamifaclure,  but  in  the  diminished  cost  of  a.s.sembly,  i!i  the 
le.ss  time  the  job  hung  about,  the  less  anxiety,  anil  the  better  .satisfaction 
to  both  makers  and  buyers. 


THE    EARTHED    NEUTRAL,  WITH    AND    WITHOUT 
SERIES  RESISTANCE,  IN  HIGH-TENSION  SYSTEMS.* 


BY   P.    M.    LINCOLN. 


Siimmnri/.— Ill  the  first  |Kirt  of  this  Paper  the  author  deals  with, the 
advantages  and  disad  cantages  of  earthing  the  neutral  of  an  alternating- 
current  system,  and  then  discusses  the  use  of  resistances,  parallel 
earths,  &c. 


The  advantages  and  disadvantages  of  an  earthed  neutral  may  be 
snmmarised  as  follow  : — 

Ath-niitar/rs.  (a)  E.JI.F.  between  coaductor  and  earth  remains 
fixed  and  constant,  (i)  Prevents  abnormal  static  induction  on 
neighbouring  circviits.  (r)  Provides  opportunity  for  using  the  earth 
as  a  working  conductor,  (rf)  Makes  possible  the  detection  (and 
immediae  removal  it  desired)  of  any  earthed  portion  of  the  sys- 
tem. (')  Insures  equality  in  the  condenser  current  drawn  from 
each  phase. 

Disadi-antiiges.  (f)  One  earth  disables  a  part  or  the  whole  of  the 
system,  (rj)  A  proper  earth  is  difficult  to  obtain. 
'  Dealing  with  these  in  detail,  (a)  In  practically  every  transuiis- 
sion  system  the  greatest  danger  of  breakdown  of  insulation  exists 
between  line  and  earth,  rather  than  between  lines :  it  is  therefore 
highly  important  that  the  voltage  from  line  to  earth  be  permitted  to 
assume  no  abnormal  or  excessive  value.  The  higher  the  line  volt- 
age the  greater  becomes  the  importance  of  this  point,  since  the 
factor  of  safety  of  insulation  naturally  decreases  with  increasing 
line  voltage.  With  the  neutral  fixed  at  earth  potential,  it  's  impos- 
sible to  obtain,  between  any  conductor  and  the  earth  more  th.au  a 
certain  definite  proportion  of  the  maximum  liue  voltage.  With  an 
unearthed  three-phase  system  an  earth  on  one  conductor  will  cause 
full  line  potential  to  develop  between  the  two  remaining  con- 
ductors and  earth.  On  further  analysis  it  is  doubt'ul  it  all  the 
advantage  apparent  at  first  sight  is  really  obtained,  for  it  can 
safely  be  asserted  that  in  the  large  majority  of  cases  it  is  not 
the  action  of  the  steady  line  voltage  that  causes  breakdowns  in  the 
insulation  of  transmitting  or  distributing  systems,  but  surges. 
A  very  material  advantage,  however,  is  that  the  lightning  arresters 
can  be  adjusted  so  that  a  comparatively  small  rise  above  normal 
potential  to  earth  will  discharge  across  them.  In  an  unearthed 
transmission  system  it  is  not  sate  to  adjust  for  a  discharge  potential 
materially  less  than  line  voltage  ;  otherwise,  in  the  event  of  one  con- 
ductor becoming  earthed,  the  constant  discharge  which  necessarily 
occurs  over  the  lightning  arresters  between  the  two  good  conductors 
and  earth  will  destroy  the  arresters  within  a  short  time. 

(b)  An  advantage'  incident  to  keeping  the  neutral  of  a  trans- 
mission system  at  earth  potential  is  to  prevent  abnormally  large 
static  induction  by  a  transmission  line  on  neighbouring  circuits,  such 
as  telephone  ciroiiits.  As  to  electromagnetic  induction,  it  is  evident 
that  the  earthed  neutral  can  have  no  influence  unless  the  earth  is 
carrying  current.  In  that  event,  electromagnetic  induction  on 
neighbouring  circuits  is  increased. 

(c)  In  a  three-phase  transmission  system  with  the  neutral  earthed 
both  at  the  generating  station  and  a  sub-station,  it  is  perfectly  pos- 
sible to  continue  the  transmission  of  power  with  one  of  the  conditclora 
out  of  commission.  Furlherniore,  it  is  perfectly  possible  to  con- 
tinue to  transmit  single  phase  power  with  only  one  of  the  three 
conductors  remaining.  In  fact,  some  transmission  plants  make  a 
practice  of  running  but  a  single  wire  to  some  customers  using  single- 
phase  current,  and  but  two  of  their  three  conductors  to  other  of  their 
customers  using  polyphase  currents,  relying  in  each  case  on  the 
earth  to  act  as  a  return  conductor  for  the  normal  operating  current. 

(d)  and  (/)  With  an  earthed  neutral,  an  earth  on  any  conductor 
will  cause  a  short  circuit.  If  it  is  possible  by  use  of  the  earthed 
neutral  automatically  to  cut  out  the  damaged  conductor,  and  con- 
tinue service  to  the  atlectcd  part  of  the  system  over  other  lines,  the 
earthed  neutral  may  undoubtedly  be  regarded  .as  an  advantage.  If, 
however,  the  earthing  of  the  neutral  means  an  interruption  of  ser- 
vice which  could  be  avoided  with  an  unearthed  neutral,  the  earth- 
ing may  be  justly  regarded  as  a  disadvantage.  That  certain  por- 
tions of  the  system  are  temporarily  overloaded,  or  that  part  of  his 
line  conductors  are  temporarily  undergoing  an  abnormal  insulation 
strain  to  earth,  is  of  no  particular  moment,  so  long  as  service  is 
being  rendered  and  the  abnormal  corkdition  does  not  give  rise  to 
further  trouble.  ' 

*  Abstract  of  a  Paper  read  before  the  .Vraeric.ui  Institute  of  Elec- 
trical Engineers. 


654 


THE  ELECTRICIAN,  AUGUST  7,  1908. 


(c)  All  alternating-current  tranemission  lines  take  from  the 
generators  a  condenser  current  whose  amount  depends  upon  the 
size,  length  and  disposition  of  the  transmitting  conductors  and  upon 
the  voltage  and  frequency  supplied  to  them.  These  currents  may 
be  considered  as  flowing  over  two  paths,  as  follows  :  (1)  Through 
the  condensers  formed  by  the  conductors  as  opposite  plates,  and  (2) 
through  the  condensers  formed  by  considering  the  conductors  as  one 
plate  and  the  earth  as  the  other.  The  currents  flowing  through 
the  former  condensers  are  evidently  independent  of  any  earthed 
neutral  conditions.  Those  flowing  through  the  latter,  however,  de- 
pend entirely  upon  the  potential  of  the  neutral  with  respect  to  earth. 

ig)  A  satisfactory  earth  is  very  difficult  to  obtain.  The  anti- 
quated idea  that  the  earDh  is  of  zero  resistance,  because  it  is  of 
practically  infinite  cross  section,  has  long  since  been  recognised  as 
an  error.  In  case  of  earthing  to  a  buried  plate,  most  of  the  re- 
sistance of  the  earth  occurs  in  the  immediate  neighbourhood  of  the 
earth-plate;  This  is  to  be  expected  on  account  of  the  fact  that  it  is 
only  in  the  immediate  neighbourhood  of  the  earth-plate  that  the 
cross  section  of  the  earth,  considered  as  a  conductor,  is  sufficiently 
restricted  to  give  rise  to  any  appreciable  resistance.  The  conditions 
other  than  the  character  of  the  soil  that  make  for  a  low-resistance 
earth  are  moisture  and  the  exposure  of  a  large  surface  of  the  earth- 
plate  :  the  larger  the  exposed  surface  the  lower  the  resistance.  It 
is  this  reason  that  makes  water  supply  systems  good  earths.  Even 
where  good  engineering  practice  dictates  a  resistance  in  the  neutral, 
the  unavoidable  resistance  in  the  earth  connection  is  not  so  valu- 
able as  it  might  be,  because  of  its  extreme  variability. 

Modifications  Due  to  Use  of  Resistance  and  Mulli/ik  Earths. — 
If  the  object  of  earthing  is  to  use  the  earth  as  a  working  conduc- 
tor, there  must  naturally  be  earths  both  at  the  generating  and 
receiving  points.  On  tlie  other  hand,  if  the  object  is  to  prevent  an 
abnormal  voltage  rise  on  any  conductor,  due  to  the  earthing  of 
another,  then  the  earthing  of  the  neutral  at  one  point  is  sufficient 
and  in  most  cases  preferable.  In  some  methods  of  connection  the 
problem  is  still  further  complicated  by  the  entire  absence  of  an 
available  neutral.  In  any  three-phase  system  a  delta  connection 
of  transformer  or  generator  windings  gives  no  opportunity  of  ob- 
taining a  neutral.  A  delta  connection  requires  the  use  of  a  separate 
autotransformer  connected  across  proper  points  of  the  delta,  from 
the  winding  of  which  a  tap  may  be  brought  out  for  the  neutral  con- 
nection. A  three-phase  star  connected  generating  system  has,  of 
course,  the  neutral  at  the  star  connection.  If,  however,  a  bank  of 
transformers  has  both  the  primary  and  secondary  connected  in 
star,  the  star  connection  is  not  necessarily  at  the  neutral  point.  In 
this  case  the  neutral  is  practically  free  to  move  around  anywhere 
within  the  three-phase  triangle  ;  io  case  of  a  dead  short-circuit  on 
any  transformer,  the  voltage  on  that  particular  one  disappears  and 
the  two  remaining  transformers  assume  the  whole  potential  of  the 
line,  being  then  virtually  connected  in  Y.  If,  therefore,  the  star 
connection  of  a  starto-star  group  of  transformers  be  connected  to 
earth,  it  does  not  follow  that  the  neutral  is  earthed ;  if  one  side  is 
connected  in  delta  and  the  other  in  star,  then  the  star  connection 
can  be  treated  as  a  fixed  point  at  tlie  centre  of  the  three-phase  tri- 
angle. In  a  star-to-star  group  proper  conditions  can  be  assured 
only  by  connecting  the  star  point  on  cither  side  to  a  fixed  neutral — 
such,  for  instance,  as  tlie  connection  of  the  star  of  the  transformer.-i 
to  the  star  point  of  the  generating  system.  The  star  point  of  the 
generating  system  being  fixed  at  neutral,  this  also  fixes  the  trans- 
formers. 

Probably  the  most  important  question  ia  connection  with  earthing 
the  neutral  is  as  to  the  use  of  resistance  between  the  neutral  and 
earth  and  the  amount  of  resistance  tliat  is  bt  st.  lu  any  polyphase 
Byslcm,  so  long  as  conditions  on  the  transmitting  or  distributing 
Bysteiii  remain  normal,  there  is  no  occasion  for  earthing  the  neutral, 
as  nothing  will  be  accom])lished  thereby.  The  object  sought  in 
earthing  the  neutral  is  to  take  care,  not  of  normal  conditions,  but 
abnormal  ones.  These  may  arise  from  (1)  short-circuits,  (2)  open 
circuits,  and  (;!)  earths. 

1 .  By  short-  circuits  is  meant  accidental  connection  in  any  manner 
between  conductors  of  opposite  polarity,  and  it  is  evident  that  the 
behaviour  of  automatic  ilevices  is  in  no  way  inlhienced  by  earthing 
the  neutral. 

2.  In  B  tbrcc-phase  line,  with  the  neutral  earthed  at  both  gene- 
rating and  receiving  stations,  the  earth  will,  under  normal  condi- 
tions, carry  no  current,  even  though  the  earth  be  of  zero  resistance. 
If,  however,  one  of  the  ronductors  should  break,  the  earth  imnie- 
diately  begins  to  carry  current.  If  induction  or  synchronous  motors 
are  being  used  at  the  receiving  end.  the  three-phase  relation  will 
be  approximately  maintained,  the  degree  of  approximation  depend- 
ing upon  the  earth  resistance  and  upon  the  relative  motor  load  to 
non motor  load.  If  the  neutral  is  earthed  at  one  point  onl\,  an 
open  circuit  in  one  conductor  will  have  an  elTcct  no  dilVerent  from 
that  which  would  take  place  if  the  neutral  wore  not  earthed,  ex- 
cept that  the  distriliulion  of  charging  current  between  couductors 
will  be  somewhat  disturbed,  and  uioro  or  Use  of  this  current  would 
pans  through  the  earth  connection. 

<l.  An  earth  is  the  moat  frequent  abnormal  condition  tbtt  is  en- 


countered, and  also  is  the  one  most  affected  by  earthing  the 
neutral.  With  the  neutral  connected  direct  to  earth,  another 
earth  on  any  conductor  means  a  short-circuit  ;  the  action  of  auto- 
matic circuit-breakers  will  then  take  place  accordingly.  The 
amount  of  current  that  will  flow  tlirough  such  a  short-circuit  can 
be  limited  by  inserting  resistance,  and  practically  the  only  object 
of  resistance  is  to  cause  sucli  a  limitation  of  current.  The  flow  of 
excessive  currents,  such  as  would  take  place  were  there  no  resis- 
tance, is  detrimental  for  several  reasons.  It  throws  an  unnecessarily 
great  strain  upon  the  circuit-breakers  which  are  called  upon  to  in- 
terrupt the  current.  The  large  current  flow  which  takes  place  may 
cause  a  phase  distortion  and  drop  of  voltage,  which  may,  in  turn,  be 
sufficient  to  cause  synchronous  apparatus  on  the  line  to  drop  out  of 
step.  Almost  invariably  an  arc  takes  place  at  the  point  of  earthing 
of  conductors,  and  an  excessive  current  will  cause  excessive  destruc- 
tion at  this  point.  A  dead  short-circuit  on  any  system  causes  a 
heavy  shock  due  to  the  tremendous  currents,  and  a  consequent 
tendency  to  distort  the  windings  of  any  synchronous  apparatus  con- 
nected to  the  system. 

All  of  these  objections  can  be  overcome  to  a  greater  or  less  degree  by 
resistance  in  the  neutral.  Increased  neutral  resistance,  however, 
while  it  limits  the  current  flow  through  an  earthed  conductor  and 
overcomes  the  above  objections,  can  do  so  only  by  allowing  an  in- 
crease in  the  potential  of  the  two  good  conductors  above  earth  while 
the  current  flows.  It  the  object  in  earthing  is  to  prevent  such  an 
abnormal  rise,  the  inserting  of  resistance  tends  to  defeat  that  pur- 
pose. The  choice  of  the  proper  resistance  becomes  a  question  of 
compromise  between  the  disadvantages  of  going  to  either  extreme.  J 
There  seem  to  be  good  reasons  for  adopting  an  earth  resistance  1 
which  will  lie  between  the  following  limits — an  the  oneliand,  large 
enough  to  prevent  a  severe  shock  to  the  system,  or  the  voltage  on 
the  affected  phase  dropping  to  a  point  where  the  synchronous  appa- 
ratus will  drop  out  of  step.  This  consideration  will  dictate  a  resis- 
tance that  will  not  allow  more  than,  say,  three  times  full-load  cur- 
rent at  the  most  to  flow  through  the  armatures  of  the  generators 
supplying  the  circuits.  On  the  other  hand,  the  resistance  must  be 
small  enough  to  permit  sufficient  current  to  flow  to  trip  the  heaviest 
circuit  breaker  on  the  system. 

In  all  alternating-current  circuits  there  is  present  a  condition 
equivalent  to  a  neutral  earthed  through  a  certain  airount  of  re- 
sistance ;  in  that  static  capacity  exists  between  any  conductor 
and  earth.  The  longer  the  line  and  the  higher  the  voltage 
and  frequency,  the  lower  the  resistance  in  the  equivalent  circuit 
having  a  resistance  in  earthing  connection.  The  eft'ect  of  an 
earthed  neutral,  either  with  or  without  resistance,  is,  in  case  a 
conductor  becomes  earthed,  to  pass  a  current  of  greater  or  less 
volume  through  the  aflected  conductor  and  into  the  earth.  The 
effect  of  the  static  capacity  of  conductors  to  earth  is  exactly  the 
same,  the  difference  being  that  no  current  passes  into  the  earth  at 
the  generating  station,  and  that  the  phase  relation  of  the  current 
through  the  capacity  to  the  E.M  F.  producing  it  are  not  the  same 
in  both  cases.  The  static  capacity  of  an  overhead  conductor  to 
earth  is,  with  ordinary  line  construction,  from  oO  to  bQ  per  cent, 
greater  than  that  l)etween  conductors.  Assuming  a  fault  that 
makes  the  affected  conductor  of  the  same  potential  as  the  earth,  the 
aflected  conductor  will  take  roughly  TyO  per  cent,  more  charging 
current  than  the  unaffected  ones.  It  may  be  noted  also  that  the 
total  kilovolt-ampercs  of  charging  current  in  all  conductors  will  be 
increased  about  3ci  per  cent.  Whore  the  normal  charging  current 
amounts  to  a  considerable  percentage  of  the  total  generating  capa- 
city, as  it  will  in  long,  high  voltage,  highfreiiuency  lines,  it  will  be 
seen  that  the  condenser  effect  has  the  same  action  as  a  moderately- 
low  earth  resistance. 

I'sually  the  time  during  which  current  will  flow  through  an  earth 
resistance  is  limited  to  the  time  required  to  trip  a  circuit  breaker, 
probably  not  more  than  a  few  seconds  at  most.  The  (luantity  of 
current  that  will  Mow  as  a  maxinunn  is  also  fixed  as  that  which  is 
rcijuircd  to  trip  out  tlu'  heaviest  sot  circuit-breaker.  The  question  of 
current  carrying  capacity  is,  therefore,  one  which  depends  upon  the 
character  and  setting  of  the  safety  devices  used. 

,\8  to  the  character  of  resistance,  permanency  is  the  most  essen- 
tial. A  metallic  resistance  is  satisfactory  but  has  the  objection  of 
being  expensive  and  bulky  when  the  voltages  involved  arc  high. 
This  probli'in  has  not  yet  been  satisfactorily  solved,  but  it  seems 
probable  that  where  high  resistances  arc  demanded  -200  ohms  or 
more— some  form  of  non-metallic  resistance  will  be  found  of  sulli* 
ciontly  permanent  character  to  be  satisfactor\ . 


Manufacture  of  Steel  by  Electrical  Methods. — AcconlinU 
to  L' hiiltisirif  I'.liitiiiji'c  till' ( 'iinipaj;iiic  ihi  I'V'f  ct  do  I'iVcicr 
IJoclilinj^  of  Volklingcii  havo  rocctitly  put  down  at  their  works 
a  new  type  of  electric  fiirn.ice  of  .'5  tons  capacity.  It  lias  been 
in  iniintoriiiptc<l  service  for  several  weeks,  and  purifies  the 
impure  nictal  pouicd  in  from  the  blast  furnace,  dcjiriving  it  of 
all  traces  of  snl|ihur  an<l  pliosjihoiiis.  This  furnace  is  an  .adap- 
tation of  th.'tt  due  to  Kjollin,  hut  contains  some  new  features. 
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BRAYSHAWS  METHOD  FOR  HARDENING  HIGH 
SPEED  STEEL. 

The  nooesaity  for  hardening  and  maintaininj;  in  that  condition 
all  cutters  and  tools  which  are  to  be  used  in  hij^h -speed  work  is  too 
manifest  to  luention.  The  means  b,v  which  these  results  can  be 
arrived  at  are  not  so  obvious,  and  a  consideration  of  them  is  of  much 
interest. 

In  what  follows  is  described  a  method  due  to  Mr.  S.  X.  Brayshaw, 
of  Hulme,  Afanchester,  by  which  the  desired  results  can  be  obtained. 
It  follows  to  a  great  extent  the  Taylor- White  process,  with  certain 
important  modilications  The  furnace  employed  is  the  result  of 
lengthy  oiperiments,  and  although  it  was  first  intended  for  private 
use  alone,  its  success  induced  the  inventor  to  place  it  on  the  market. 

The  furnace  consists  essentially  of  two  chambers,  the  bottom  one 
being  slightly  the  larger  and  maintained  at  a  higher  temperature.  By 
means  of  gas  or  oil  heating  the  temperature  of  the  lower  chamber 
is  raised  to  about  1,400 C  while  the  upper  chamber  is  at  a  bright 
red  heat.  A  reducing  atmosphere  is  obtained  in  the  furnace  by  so 
mixing  the  gas  and  air  (or  oil  vapour  and  air)  before  they  enter  the 
furnace  that  all  local  air  currents  which  would  oxidise  the  steel 
cam  are  prevented. 


HbaVSIUW's   SaLT-BATU    I'"LItXACE. 

The  opening  to  the  bottom  chamber  is  covered  by  two  hanging 
doors  of  fireclay  securely  held  in  iron  frames.  These  doors  slide 
horizontally  along  a  bar  either  together  or  independently.  Further- 
more, the  bottiiui  half  of  the  doorway  may  be  closed  by  a  block 
which  fits  into  it,  thus  restricting  the  height  of  the  opening.  At  any 
moment,  therefore,  it  is  possible  simply  by  slidmg  the  doors  to  close 
them,  either  partly  or  wholly,  and  at  the  same  time  the  hot  side  of 
the  door  is  never  presented  to  the  operator,  thus  allowing  him  to 
work  in  comfort.  The  furnace  body  is  of  fireclay,  bound  with  iron, 
and  stands  on  an  iron  table. 

The  tool  to  be  hardened  is  first  heated  in  the  top  chamber  to  a 
bright  red  heat,  and  is  then  transferred  to  the  lower  chamber,  where 
it  reaches  the  very  high  temperature  required  for  the  best  results. 
It  is  then  transferred  to  the  salt-bath  furnace,  shown  in  the  illus 
tration,  which  is  maintained  at  about  090  C.  The  tool  slowly  cools 
to  the  dull  red  heat  of  the  salt  bait,  and  is  then  rerncvei  and  allowed 
to  cool  olf  in  air. 


Tt  is  claimed  that,  although  the  tool  is  cooled  with  such  extreme 
rapidity,  yet  tlieic  is  no  risk  of  breakage,  the  cooling  bring  arrested 
at  about  090  ('.,  and  the  tool  comos  to  an  absolutely  uniform  tem- 
perature ihrougliout  before  being  removed  from  tiio  molt.  Any 
stresses  that  may  be  set  up  by  the  subsequent  cooling  in  the  air  are 
very  slight  and  are  never  sullicient  to  cause  a  cra,ck. 

The  salt-bath  furnace  consists  essentially  of  an  iron  or  steel  pot 
fitted  with  a  mixture  of  fusible  salts  which  conies  about  half  way  up 
the  furnace  and  in  the  space  above  it  is  a  tray  suspended  by  two  rods, 
which  pass  tlirough  the  top  of  the  furnace,  above  which  they  are 
attached  to  the  hook  shown  in  the  illustration.  l!y  me.ins  of  a 
chain  and  balance  weight  this  tray  may  be  raised  out  of  the  molt 
or  lowered  into  it  at  will.  After  the  high-speed  tools  have  been 
heated  to  the  high  temperature  they  are  immediately  transferred  to 
this  rising  and  falling  tray  and  stirred  vigorously  in  the  melt  at  a 
low-red  heat,  as  already  described.  In  the  process  of  high-speed 
hardening  the  salt-bath  furnace  is,  therefore,  used  for  the  purpose 
of  quenching  the  steel,  or  rapidly  lowering  its  temperature  from  a, 
white  heat  to  a  dull  red. 


SKELETON"  SWITCHBOARDS. 


The  progress  and  development  of  electricity  supply  have  brought 
about  many  changes  in  the  apparatus  installed  in  connection  with 
generation  and  distribution.  Thus,  the  modern  turbo-generator  is 
hardly  recognisable  as  a  descendant  of  the  old  horizontal  engines 
driving  by  meansof  ropes  or  belts  thedynimosat  that  time  in  vogue. 


"Spacnoi.etti  "  Tvri-;  ok  Skei.eto.n  .'^witi  hboard. 

The  backs  of  early  switchboards  usually  gave  one  the  impression 
of  a  hopeless  tangle  of  cables  which,  frequently  hidden  away  behind 
an  imposing  panel,  were  usually  left  to  take  care  of  themselves  un- 
til an  outbreak  of  fire  served  to  call  attention  to  the  necessity  of 
some  alteration.  The  skeleton  typo  of  switchboard  of  Messrs. 
Spagnoletti's  manufacture,  wliicli  we  illustrate  herewith,  may  bo 
considered  as  providing  the  maximum  security  against  fire,  and 
as  all  parts  are  always  in  view,  little  chance  is  afforded  for  any 
failure  of  insulation.  It  will  be  noticed  that  the  connections  con- 
sist of  bare  copper  rods,  whilst  all  current-carrying  parts  are 
mounted  on  porcelain. 

The  board  shown  is  intended  for  substation  use,  and  is,  there- 
fore, arranged  for  distribution  purposes.  The  'bus  bars  are  shown 
running  in  front  of  the  main  frame  and  supported  on  insulators,  but 
in  a  later  type  they  are  held  in  special  brackets  fixed  behind  the  iron 
framework.  It  will  be  noticed  that  the  upper  switch  fuse  contacts 
are  fixed  on  to  the  'bus  bars,  whilst  the  lower  ones,  as  well  aa  all 


656 


THE  ELECTRICIAN,  AUGUST  7,  1908. 


switch  contacts,  are  mounted  on  porcelain  insulators,  thus  ensuring 
a  very  high  and  permanent  insulation  resistance, 

A  special  feature  ol  this  construction  is  the  ease  with  which  addi- 
tional panels  can  be  fitted  whenever  desired,  tlie  'bus  bars  being  of 
the  laminated  type  provided  at  the  ends  with  clamps  for  extensions, 
whilst  the  framework  merely  rests  in  cast-iron  sockets  and  is  sup- 
ported by  the  usual  stays  fixed  into  the  wall. 

The  method  of  construction  shown  is,  of  course,  only  suitable  for 
low-tension  distribution  up  to  pressures  of,  say,  500  or  600  volts,  but 
for  sub-station  work  and  for  many  other  purposes  it  offers  manj' 
advantages  over  slate  and  marble,  not  the  least  of  which  is  the  high 
insulation  resistance  obtainable.  It  is  well  known  that  when  slate 
or  marble  panels  are  employed  all  current-carrying  parts,  as  well  as 
all  constructional  bolts,  have  to  be  bushed  with  ebonite  or  fibre 
where  they  pass  through  the  panels,  whereas  in  the  skeleton  type  of 
construction  no  insulation  is  necessarj-  in  addition  to  the  main  por- 
celain insulators  referred  to  above.  We  understand  that  several  of 
these  skeleton-tvpe  boards  have  been  supplied  to  the  Post  Office 
authorities,  which  is  sufficient  guarantee  of  the  excellence  of  their 
design  and  construction. 


PARLIAMENTARY  INTELLIGENCE. 


LONDON  AND  DISTRICT  ELECTRICITY  SUPPLY  BILL. 

.  As  stated  briefly  in  our  last  issue  (p.  588),  on  the  order  for  the  second 
reading  of  this  bill  in  the  House  of  Commons  on  Thursday  Inst, 

Mr.  Chaplin  moved  its  rejection  as  he  objected  to  the  inclusion  of 
Wimbledon  and  Merton  in  the  area  of  supply.  He  said  the  needs  of 
those  districts  were  amplj*  met  under  Provisional  Orders  of  1897  and  1903, 
and  Wimbledon  Council,  who  were  the  undertakers  for  the  existing 
works,  had  erected  a  generating  station  at  a  cost  of  £182.394.  The  com- 
petition to  be  set  up  under  the  Bill  would  deprive  the  local  authority  of 
its  best  business,  'and  it  would  be  worth  the  while  of  the  promoters  of  the 
bill  to  supijly  electricity  in  those  districts  even  at  a  loss  in  order  to  cripple 
.1  competitor  and  force  the  local  authority  to  sell  their  undertaking  to 
the  company. 

Mr.  T.  Da  VIES  seconded,  and  said  his  objection  was  not  to  details,  but 
to  the  principle  of  the  bill.  Cheap  electricity  was  a  very  important 
thing,  but  the  bill  did  not  give  small  consumers  a  lower  price  than  they 
already  paid  in  any  of  the  areas  of  the  borough  councils  which  were 
now  supplying  electricity  in  London,  and.  as  for  the  large  consumers, 
they  could  look  after  themselves.  If  the  bill  was  j)assed.  the  company 
would  have  the  power  of  spending  a  huge  amount  of  monej'  for  a  short 
time  in  certain  areas,  until  it  comj'jelled  the  weaker  authorities  to  sell  at 
any  price  it  might' offer  them.  The  purchase  proposals  he  considered 
were  monstrous. 

Mr.  PiCKERSGlLi,  supported  the  rejection  of  the  bill  on  the  ground  that 
it  created  a  new  monopoly,  with  competitive  powers  alongside  the  exist- 
ing municipal  distributors  of  electricity.  It  was  jiroposed  to  put  the 
company  in  a  position  to  destroy  businesses  built  u])  with  the  money  of 
the  London  ratepaj'er.sand  when  those  businesses  had  been  destroyed  it 
was  proposed  to  buy  up  the  company  again  with  the  money  of  the  rate- 
payers represented  by  the  London  County  Council.  Large  industrial 
concerns  might  get  their  supply  at  a  shade  lower  cost  than  they  did  now. 
but  there  was  no  protection  for  the  small  man. 

Air.  M(KiN.N(i\  Wood  said  he  diil  not  know  of  any  subject  more 
complicated  than  the  jiresent  position  of  the  supply  of  electricity  in 
London,  or  of  any  cjuestion  affecting  great  industrial  interests  that 
was  in  a  more  unsatisfactory  position.  The  new  company  would  be 
obliged  to  sell  electricity.  It  was  for  the  ])rotection  of  the  borough 
louncils  that  the  ])rovision  as  to  the  small  consumer  had  been  jiut  in. 
He  did  not  hold  any  biicf  for  the  com|iany.  but  must  point  out  that  the 
j»ri<-c  in  the  hill  was  the  lo«'cst  ever  inserted  in  any  hill  ever  suliniilted 
to  J'arliainent.  and  was  lower  than  the  |»riec  the  County  Council  itself 
im|iosed.  That  was  a  matter  of  great  industrial  importance  and  urgenc y. 
He  agreed  in  preferring  a  complete  municip;d  solution  of  the  matter.  In 
l!K)()  be  introduced  on  behalf  of  the  London  County  Couniil  a  hill  for 
•li'aling  with  the  matter  by  creating  a  municipal  supply  for  London. 
Last  year  when  the  County  Council  brought  in  another  bill  alt'liough  he 
was  entirely  opposed  to  it.  he  advocated  tlu^  second  n'atling  in  the  hope 
that  it  might  be  so  shaped  in  Conimiltce  as  to  liring  ahout  the  objcct-t-he 
desireii.  He  did  not  appr(»v<-  in  lh<-  U-ast  the  terms  of  purchase  in  this 
bill,  but  that  was  jt  matter  for  argument  in  committee,  antl  if  the  result 
was  not  siitisfaclory  it  could  he  dealt  with  on  third  reading.  The  powers 
of  competition  were  carefull\'  safcgnarderl.  H  the  proposals  before  Parlia- 
ment of  thc!  I'xisting  companies  were  carried  without  this  bill,  then  they 
Were  steiilising  the  rievelopment  of  electricity  in  Loiulon.  and  wen'  put 
ing  a  slop  to  any  developnu'iit.  because,  once  they  gave  the  companies 
power  to  link  up.  they  would  hear  no  more  of  cheap  eli'ctricity.  The 
liorougb  councils,  in  their  o|i|iosition  to  the  bill,  took  a  purely  liarochial 
view.  Tlu-y  had  frefjuenl  !i|»)ilir'ations  from  hoiougb  coimcils  for 
capital  in  order  to  extend  generating  stations  which  in  nuiny  cases  were 
inadeipiale.  too  small  for  economic  working,  and  too  bndly  plaied  to 
Hlipply  cheap  eli'Ctricily.  The  remedy  for  that  wim  to  have  a  cheap  bulk 
supply.  HO  that  a  Hupplementary  HU|iply  might  be  got.  not  by  extravagant 
nnpilal  expenditure  on  inadeipiale  generating  stations,  but  from  a  large 
genernling  station  whi<b  loulii  supply  on  the  elieapfwl  possibli'  terms. 
The  whole  i|nestioii   reiu^lvrd   itself  into  this,   they    not    only    had    not 


got  a  proper  municipal  supply  in  London,  but  they  had  no  prospect  at  a 
luiified  nnniicipal  supply.  Under  the  present  system  the  power  of  pirr- 
chase  that  existed  in  the  case  of  borough  councils  was  not  an  effective 
right.  He  recommended  the  House  to  give  the  bill  a  second  reading 
aiul  refer  it  to  a  committee. 

Mr.  .1.  Rowlands  opposed  the  bill.  The  London  County  Council  did 
not  .secure  control  of  the  water  supply  because  the  area  of  supply  extended 
beyond  the  county  ;  and  in  regard  to  the  supply  of  electricity  the  same 
objection  to  the  control  of  that  Council  applied.  The  outside  local 
authorities  must  have  a  voice. 

Mr.  CwE  said  that  as  Parliament  had  for  many  years  not  only  allowed 
but  encouraged  local  bodies  to  supply  electricit}-.  he  did  not  favour  the- 
])roposal  to  create  a  private  body,  with  power  to  compete.  Why  should 
London  County  Council  be  empowered  to  purchase  an  undertaking  which 
woidd  give  them  ]iowers  of  interference  with  Surrey  and  other  authorities  ?, 

Mr.  W.  Crooks  said  they  «ere  a.sked  to  create  the  biggest  trust  London, 
had  ever  known  or  ever  would  know.  He  asked  the  Government  to 
leave  the  matter  to  the  Hou.se. 

Mr.  Dickinson  referred  to  the  previous  London  power  bills,  and  said 
the  House  ought  to  consider  the  matter  from  a  practical  standpoint  and 
recognise  that  the  municipal  a\ithorities  in  London  for  the  present  were 
not  willing  to  undertake  anything  like  the  duties  which  such  a  b'h  would 
have  placed  upon  them.  The  bill  would  facilitate  cheapness  of  supply.' 
That  was  the  first  time  a  bill  establishing  a  bulk  sup|ily  had  contained  a 
purchase  clause.  There  was  no  authority  which  could  jiroperly. purchase 
the  undertakings  at  present,  but  by  the  Board  of  Trade  clause  the  London 
('ounty  Council  would  no'v  be  made  the  authority  to  purchase. 

Jlr.  BuRDETT-Coi'TTS  thought  the  bill  was  a  Machiavelhan  scheme  to 
convert  London  County  Council  into  the  real  lighting  aiithority  foi 
London,  making  it  the -greatest  employer  in  London,  and  a  machine 
which  could  be  manipulated  for  electoral  purposes  by  the  Ciovernment 
of  the  day.  There  was  a  clause  in  the  bill  protecting  the  powers  pos 
sessed  by  Westminster  Council,  and  he  wanted  to  know  whait  bearing  the 
instruction  would  have  on  the  clause. 

Sir  J.  Benn  said  London  badly  needed  a  bidk  supply,  and  two  Parlia- 
ments had  recognised  that  the  only  way  of  giving  that  supply  w.as  by 
means  of  one  or  two  large  generating  stations  on  tlie  outskirts  of  the  metro- 
poUs.  fiom  which  all  parts  of  the  area  would  get  electricity  at  one  price. 
If  the  bill  were  adopted,  with  the  instruction  suggested  liy  the  President 
of  the  Board  of  Trade,  it  would  be  possible  for  London  County  Council 
in  the  fulness  of  time,  to  become  possessed  by  purchase  of  the  electrical 
supplj'  of  London,  which  they  could  develop  and  work  with  the  same  L 

])rotit  to  the  public  as  their  great  tramway  service.  I 

Mr.  FoRSTER  intended  to  vote  against  the  second  reading,  because  be 
stiU  believed  the  best  way  of  supplying  electricity  Wii,s  by  private  enter- 
prise. 

Mr.  Chtrchill  said  tliere  were  before  the  House  three  bills.  They 
coidd  only  deal  with  one  that  night,  although  they  must  not  overlook  the 
other  two,  because  all  tlu-ee  were  inter-related,  and  it  was  intended  to 
ask  the  House  to  a])ply  a  common  policy  in  regard  to  all  of  them.  He 
would  ask  the  House  to  afford  every  facility  for  the  extension  of  private  L 

enterprise  and  to  develop  the  best  possible  system  of  electrical  supply  I 

for  London,  and  then  to  arrange  for  the  transference  of  the  sup)ily  at  the 
earliest  possible  moment  to  the  governing  body  for  London.  .\t  present 
there  were  66  different  generating  stations  and  ti.T  main  distributing  centres 
within  the  London  area.  The  average  price  of  electricity  over  the  whole 
of  the  vast  area  of  London  was  l-3Sd..  or  more  than  double  the  cost  of 
electrical  power  in  Newcastle,  and  yet  London,  ow  ing  to  its  size,  ought 
to  have  the  cheaper  supply.  The  industries  of  London  were  s|ieciaUy 
suited  to  derive  benefit  from  a  cheap  supplj-  of  electrical  power.  It  was 
now  proposed  to  establish  a  grial  oiitxidc  faclonj  no  thai  the  mains  of  Lon- 
don xhoiild  hr  fiiixhed  wilh  n  clnaprr  niippfi/  o/  elerhirili/.  and  that  the  rail- 
ways and  tramways  should  be  supplied.  The  whole  intention  of  this 
proposal  was  that  there  would  be  a  superior  eccuuuny  from  production 
in  bulk.  Ill  dill  mil  lliiiih  il  jiiis.<ili!i  In  flush  Lunduii  iritli  rlint/i  chrliirilii 
without  that  benelit  reaching  the  small  consumers.  .\11  the  ordinary 
harnessing  apparatus  for  controlling  private  enterprise  according  to 
modern  ideas  was  in  full  opi-ration  in  the  bill.  The  maximum  prices 
«ere  lixed.  and  fixed  at  a  lower  rate  than  bad  ever  been  s|K'cilied  in  any 
bill  before  :  there  was  compulsion  to  siip|ily.  and  the  usual  limitation  of 
dividends  by  a  sliding  scale  ;  and  in  order  to  ensure  that  it  was  not  a 
bogus  enterprise  it  was  provided  that  the  whole  enterprise  should 
lapse  unless  £60II.IKM)  w.-is  subscribed  in  the  first  year,  .inil  unless  sub- 
stantial progress  was  made  in  the  seidiid.'  'The  liorough  Councils  had. 
no  tiouht,  rendei'ed  great  services,  but  a  bon^ugh  council  ct)uld  not  cljjpu 
immunity  fnun  all  competition  which  niost  im|irovements  created. 
They  were  not  commilteil  to  the  purchase  terms-  .\11  lie  suggested  was' 
that  they  should  bavi-  these  terms  thoroughly  scrutfnisAlfby  a  trust- 
worthy I'arb.iment.uy  eommittei'.  They  ntust  reilU'ml>er  they  were 
not  di-.ding  with  a  brand  lu-w  area,  but  with  an  area  already  fidly  oecu- 
pii'd.  in  which  the  opiration  of  tbi-  new  supply  authority  wcudtl  he  strictly 
g\iarded  in  reference  to  tin-  inti-ri-sts  of  thi'  existing  oicupants  of  thii 
ground.  .\ny  hoii.  meuiher  who  stood  hetwi-en  the  great  City  of  London 
and  an  absolutely  uuidern  and  unibirm  system  of  eleclrii-  supjily  wtndd 
run  the  gravest  risk  ami  assume  the  gravest  responsibility.  He  sub, 
milteil  that  they  woulil  taki-  a  grave  responsibility  if  they  dismissed  that 
great  enterprisi'  of  solid  nuiterial  advantage  to  London  without  allowing 
it  to  be  examiiu'd  by  a  eiuniuittee.  If  the  House  were  to  reject  the 
pre.sint  mea.sure  on  the  .seiond  rending,  the  need  would  still  be  important, 
iuit  it  woidil  press  no  more. 

Mr.  LvTTKLTOii  said  that  for  yeiu's  he  aiul  bis  coUengues  bad  main- 
tfliuiHl  thill  no  more  excvllviU  wiiy  of  conlrihuling  to  the  public  service 
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wns  to  be  fouml  tlinii  in  such  enterprises  as  this — Hrst,  h  private  company, 
with  a  limitation,  if  they  liked,  of  diWdenil.  as  in  tlie  case  of  the  gas  com- 
panies, 11  slidini;  Male  to  secure  prices,  and.  ultimately,  purchase  by  some 
public  authority,  mil  neces.sarily  the  t'oiuity  Council.  He  believed  that 
was  Ji  sound  view. 

The  House  then  divided, and  there  were  for  the  amcmlmcul  !Ki,  against 
];<><.      The  bill  was  uccordiogly  read  a  second  time. 


Royal  Assent-  — On  Aug.  1  Royal  assent  was  given  to  the  following 
Acts  ot  I'ai  liameiit  :  Ayr  Corporation  Tramways  Order  Confirmation, 
Patents  and  Designs,  Telegraph  iConstruotion),  F.lcctrir  Lightint; 
Orders  Conlirmalion  (Nos.  1,  2  and  3),  LanarUsliin-  Tr.imw.ays  Order 
Coutirmation,  Paisley  District  Tram.vays  Order  Conliruiation,  Tram- 
way.s  Ordcr.s  Coolirmation  (No.  2),  North  East  Lunilon  Railw.ay, 
Bri.stol  Tramways.  Metropolitan  District  Railway,  South  W'ale.s  Klec- 
trical  Power  Distribution  Co..  Wishaw  Burgh  Electricity,  &c.,  London 
County  Council  (Tramways  ajid  Improvements),  MacclesHeld  and 
District  Tramw  ays  (Abamlonment),  iletropolitan  Electric  Tramways, 
Gt.  Northern,  Piccadilly  &  Bromptoii  Railway,  London  United  Tram- 
ways. Nottinghamshire  &  Derbyshire  Tramways,  Central  Ireland  Elec- 
tric Power,  Liverpool  Corporation  ((Jeneral  Powers),  Burnley  Corpora- 
tion, Blackburn  Corporation,  Keighley  Corporation,  Leicester  Cor- 
poration, Done.'ister  Corporation,  Wolverliamiiton  Corporation,  Stock- 
port Corpoiation. 


LEGAL  INTELLIGENCE. 


Reid  Newfoundland  Co.  v.  Anglo-American  Telegraph  Co. 

On  Saturday  the  Judicial  Committee  of  the  Privy  Council  de- 
livered judg.iient  in  this  appeal  from  a  judgment  of  the  Supreme 
Court  of  Newfoundland  of  July,  1907,  ordering  thatan  account  be 
taken  before  the  Registrar  of  the  messages  passe<l  or  tiraiismitted  over 
a  special  wire  by  the  late  Sir  Robert  Reid  and  the  appellant  company 
other  than  messages  connected  with  or  for  (jurposes  incidental  to  the 
nianagemcnt,  operation  and  control  of  the  line  of  railway  lietween  St. 
Johns  and  Harbour  CJr<ace,  via  Whitbournc,  and  between  Harbour 
(Jracc  and  Carbonear,  Newfoundland.  The  Anglo  Co.  is  successor  of 
the  New  \ork,  Newfoundland  &  London  Telegraph  (.'o.,  which,  incor- 
porated under  an  Act  of  tlie  Legislature  of  Newfoundland  and  by  sec.  14 
of  that  st.atute,  the  Anglo  Co.  alleged  that  the  use  of  any  part  of  the 
territory  of  Newfoundland  by  others  than  itself  for  telegraj)hic  com- 
munication was  prohibited.  The  Supreme  Court  of  Newfoundland 
decided  that  the  Reid-Newfoundland  Co.  was  bound  to  account  to  the 
Anglo  for  certain  raes.'?ages  transmitted  by  it  through  a  wire  carried 
along  a  section  of  the  system  of  railways  now  in  the  appellant  com- 
pany's occupation.  The  wire,  which  belongs  to  respondents,  >vas 
originally  pro\ided  by  it  for  the  use  of  a  company  incorporated  in  1881 
under  the  name  of  the  Newfoundland  Railway  Co.,  whicli  was  prede- 
cessor in  title  of  the  Reid-Newfoundland  Co.  The  question  at  issue 
w/19  the  meaning  and  etTect  of  an  agreement  of  Aug.  10,  1888,  between 
the  Newfoundland  Railway  Co.  (which  was  then  insolvent)  and  the  re- 
ceiver and  managei'  of  the  Newfoundland  Railway  Co-  (appointed  in 
•January,  1885,  by  the  Court  of  Chancery  in  England  at  the  iusUmce 
of  bondholders  whose  interest  was  in  arrear)  and  the  Anglo-American 
Telegraph  Co.,  eus  successor  in  title  of  a  company  which  enjoyed  a 
statutory  monojioly  for  50  3-eju'S  from  April  15,  1884,  in  regard  to  tele- 
graphic communications  in  Newfoundland. 

In  delivering  judgment,  Lord  M.ain'Achten  pointed  out  that  the 
Newfoundland  Railway  Co.  was  no  longer  in  existence,  and  now 
formed  a  portion  of  the  undertaking  of  the  Eeid-Newfoundland  Co  , 
which  operated  a  system  of  railways  known  as  the  Newfoundland 
Railway,  connecting  the  city  of  St-  .lohns  with  Port  Bascpies,  near 
Cape  Ray.  At  the  date  of  the  agreement  in  1888  the  old  Newfound- 
land Railway  Co.  had  completed  only  about  81  miles  out  of  340  miles 
of  its  authorised  undertaking,  and  in  carrying  out  the  work  so  far  the 
comijany  had  exhausted  its  means  and  was  in  the  hands  of  a  receiver. 
The  line  was  without  telegraphic  communication,  and  there  were 
no  funds  available.  In  this  state  of  things  the  agreement  now- 
in  question  was  .approved  by  the  Court  in  the  bondholders' 
suit  and  duly  executed.  The  agreement  provided  that  the  Anglo- 
American  Co.  should  for  27i  years  from  Nov.  1,  1888,  have  the 
exclusive  right  to  enter  upon  the  lands  mentioned  therein  and 
to  erect,  maintain  and  operate  upon  the  lands  forming  the  road- 
ways of  the  company's  railway  as  many  lines  of  telegraph  for  their 
business  as  it  might  deem  neccss;iry,  and  a  special  wire  fur  the  use  of 
the  railway  company,  its  servants,  agents,  successors  and  assignees, 
"  for  use  in  and  .about  the  management,  o|)eration  and  control  of  the 
said  railway  and  all  puriwises  connected  with  or  incidental  to  such 
management,  operation  and  control."  It  was  further  provided  that 
the  railw.ay  company  should  not  "  pass  or  transmit  any  commercial 
messages  over  the  special  wii-e,  except  for  the  benetit  and  account  of 
the  telegraph  company."  On  the  other  hand,  the  telegraph  company 
agreed  toeiect,  e<piipan<l  maintain  for 27}  years  in  good  working  order 
and  operate  at  least  two  lines  of  telegraph  wire  "from  the  railway  station 
i  1  St.  Johns  to  the  railway  station  at  Harbour  Cirace,  and  from  Harbour 
Grace  to  (Jarbonear,"  one  of  such  wires  to  Vie  for  the  use  of  the  telegraph 
com|>anyand  the  other  to  be  "for  the  special  and  exclusive  use  of  the  rail- 
way company  .and  the  receiver  and  manager.''  Then  followed  a  pro 
vision  enabling  the  r.ailway  company,  in  the  event  of  the  special  wire 
becoming  dis.>blcd,  to  use  any  other  of  the  wires  of  the  telegraph  com- 


pany, for  the  purposes  for  which  it  would  bo  entitled  to  use  thB 
special  wire.  In  accordance  with  the  agreement,  the  telegraph 
company  provided  aiul  maintained  a  special  wire,  and  its  case 
was  that  since  April,  1898,  the  special  wire  had  been  used  for  un- 
privileged as  well  as  privilcgcl  messages,  and  that  the  Roid-New- 
fuiindland  Co.  had  not  duly  ai/counted  for  the  unprivileged  messages. 
The  Newfoun<lland  Railway  Co.  and  its  receiver  and  manager  .sold  to 
the  Newfoundland  ( iovcrnmciil  .-dl  the  railw:iys  and  property  of  the 
company,  "subject  to  the  HUiisi>ting  contract  with  tlic  Anglo- 
American  Co.  as  regards  the  telegr.inh  lines  along  the  said  railway." 
By  a  contract  (dated  May  3,  1898)  between  the  Government  and  Sir 
George  Reid,  Sir  Robert  Reid  took  over  the  entire  railway  system  of 
the  colony  on  a  lease  for  50  years,  with  a  provision  for  the  purchase  or 
reversion,  anil  also  that  Sir  (!corge  Reid  should  take  over  for  a  certain 
period  all  the  t  rovcrnment  tclcgr.-iph  lines  in  the  colniiy.  and  Sir  tieorge  - 
did  take  possession  of  the  (Government  railways  and  telegr.aph  linos  on 
April  1, 1898  ;  but  by  an  act  iiassed  in  1901  an  agreement  was  conlirmed 
under  which  the  reversion  of  the  Newfoundland  Railway  was  resold  and 
rcconveyed  to  the  tiovcrnment,  and  the  tiovernmont  rosiimcd  posses- 
sion of  the  telegraphs.  -  With  tho.se  exceptions,  all  tin;  rights,  privi- 
leges and  liabilities  of  Sir  George  Reid  under  the  contract  of  1898 
were  transferred  to  the  Reid-Newfoundland  (Jo.,  incorporated  by  tlio 
same  .act  for  working  the  system  of  railways  which  Sir  (ieorgo  Reid 
was  then  o)ieratiiig.  Besides  the  business  of  the  railw.ay,  appellants 
were  authorised  to  carry  on  the  business  of  shipowners  and  a  number 
of  other  undertakings.  It  was  not  disputed  that  since  April,  1898, 
the  special  wire  had  been  used  in  these  businesses.  It  was  clear  that 
the  scope  of  the  agreement  of  1888  was  limited  to  the  railway  describeil 
in  the  agreement,  and  there  was  nothing  to  indicate  that  it  had  any 
reference  to  any  future  development  of  the  undertaking  by  tie;  old 
Newfoundland  Co.  'By  the  .agreement  under  which  Sir  George  Reid 
took  over  the  Newfoun'dlanil'  Railway  system  it  was  stipulated  that 
from  April  15,' 1904  (the  date  when  the  monopoly  of  the  Aiiglo  Co.  ex- 
pired), Sir  George  Reid  should  establish,  at  bis.own  cost,  telegraphic 
eommiuiication;  but  the  vice.presi.deDt.of  the  Reicl-Newffgundland  Co. 
admitted  that  the  telegraph  wire  was  used  for"  all  pur|)Oses  of  the 
company's  business.  Their  Lordshijis  therefore  decided  that  the  de- 
cision of  the  Supt-eme  Court  of- Newfoundlaud  wasright,  and  that 
they  would  advise  His  Majesty  that  .the  appeal  shoukl  be  dismissed 
w ith  costs. .  ■        >        • 


MUNICIPAL,  FOREIGN  &  GENERAL  NOTES. 


APPOINTMENTS  VACANT  AND  FILLED. 

Applications  are  invited  for  the  positions  of  assistant  masters  in 
the  physics  and  eleetrici\  engineering  and  the  chemistry  and 
natural  science  departments  of  Portsmouth  Municipal  Technical 
College.  Salary  .fl25,  incresising  after  approved  service  by  £'y  per 
annum  to  £150.  In  the  physics  department  qnaliBcation  in  dec-' 
trioal  engineering  will  be  a  reeominendatioi».  'Applications  (on 
forms  to  be  obtained  from  the  Sscretary,  Offices  for  Higher  Educa- 
tion, the  Municipal  College,  Portsmouth)  by  .\.ug-  22.  See  an  ad- 
vertisement. 

Two  telegraph  inspectors  are  required  for  service  on  the  Federated 
Malay  States  Railways,  age  not  to  exceed  30,  and  prcfera.bly  un- 
married. Candidates  must  have  been  employed  on  an  English  rail- 
way and  be  competent  to  take  charge  of  the  erection  and  main- 
tenance of  telegraph  and  telephone  lines,  single  needle  and  Morse 
telegraph  instruments,  electric  block  signalling  instruments,  electric 
signal  repeaters  and  electric  train  tablet  apparatus.  Engagement 
for  three  years.  Salary  iaOO,  rising  by  annual  increments  of  £10 
to  i'350  per  annum.  Applications  will  be  received  by  the  Crown 
Agents  for  the  Colonies,  "Whitehall-gardens,  London,  S.W.,  up  to 
Aug.  12.     See  also  advertisement. 

There  are  vacancies  in  the  electrical  engineer's  department, 
Devonport  Dockyard,  for  three  sub  station  attendants  having  good 
experience  in  batteries  and  automatic  boosters.  Applications  to  the 
Electrical  Engineer,  H.M.  Dockyard  (North),  Devonport.  See  an 
advertisement.  

Mr.  A.  E.  K.  Pitcher  (of  the  Government  Telegraph  Department) 
has  been  appointed  telegraph  superintendent  on  the  South  Indian 
Railway  at  a  salary  of  K4&0  ( t'liO),  rising  to  R600  (£10)  per  mouth. 

Mr.  C.  Oddy  has  been  appointed  surveyor  and  district  engineer 
of  telegraphs  for  the  northern  district  of  Cape  Colony,  with  head- 
quarters at  Kiniberley. 


EDUCATIONAL  NOTICES. 
University  of  Liverpool  —The  session  1908  9  commences  on 
Tuesday,  Oct.  t;.  The  courses  of  study  in  the  facidty  of  engiiieering, 
leading  to  the  ordinary  degree  of  B.  Kng.,  or  the  certilicate  in  engi- 
neering, are  so  arranged  as  to  confer  a  general  scientific  training 
for  those  intending  to  become  engineers  or  to  enter  any  allied  pro- 
feasion.  The  honours  courso  enables  students  to  specialise  in  some 
branch  o£  the  profession,  and  opportimities  are  atVorded  for  post- 
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graduate  work  and  research.      Prospectuses  from  the   registrar, 
Prof.  P.  Hebblethwaite.  M.A. 

Armstrong  College  (Newcastle-on-Tjme). — The  session  1908  9 
will  commence  on  Sept.  28.  There  are  complete  courses  of  instruc- 
tion in  mechanical,  civil,  electrical  and  marine  engineering,  naval 
architecture,  mining,  metallurgy,  \c.  Particulars  from  the  secre- 
tary (Mr.  F.  H.  Pruen). 

Wigan  and  District  Mining  and  Technical  College.— The  day 

and  evening  classes  commence  on  Monday,  Sept.  14.  Tlie  main 
objects  of  the  College  are  to  supply  the  growing  demand  for  higher 
scientific  instruction  in  coal  and  metalliferous  mining,  and  to  meet 
the  requirements  of  those  who  intend  to  become  mining  engineer's, 
colliery  managers,  &c.  In  the  day  department  there  is  a  three 
years'  diploma  course,  and  also  a  special  course  for  University 
students.  The  courses  of.  instrueiion  are  organised  on  the  "  sand- 
wich "  system.  The  calendar  contains  full  particulars  of  classes, 
fees,  diplomas,  &e. 

Aberdeen. — The  Electricity  committee  recommend  the  Council 
to  make  extensions  at  Dee  Village  electricity  supply  works  as  fol- 
lows :  Engine  room  buildings,  foundations,  &;.,  £3,040;  boiler 
house  buildings,  foundations,  pump  room  and  water  tanks,  £5,590  : 
switchboard  extensions  and  gallery  A' 500;  coal  bunkers  and  coal 
conveyors,  &c.,  £;i,000 ;  boiler  and  engine  foundations,  il,500  : 
extension  of  engine  room  overhead  crane,  £370 ;  water  purifying 
plant,  i'600  ;  remoung  of  temporary  engine  room,  temporary 
cables,  and  alterations  to  works'  railway,  £200— £15,300,  plus  10 
per  cent,  for  contingencies,  £1,5  30 — £16,830. 

Barking. — Tlie  Council  have  appointed  a  sub-committee  of  six  to 
negotiate  the  terms  of  the  sale  and  transfer  of  the  municipal  elec- 
tricity works  to  the  promoters  of  the  London  and  District  Electric 
Supply  Bill. 

Beckenham — Sanction  to  a  loan  of  £1700  for  public  electric 
hghting  has  been  applied  for  by  the  Council. 

Bellshill  (Glasgow;. — There  is  a  local  agitation  in  favour  of  the 
extension  of  the  Glasgow  Corpor  ation  tramway  system  to  this  vil- 
lage, and  the  Parish  Council  have  unanimously  passed  a  resolution 
in  favour  of  the  extension  via  Taanoohside.  The  d  stance  from 
the  city  to  tlie  proposed  terminus  is  about  eight  miles. 

Brazil. — Mr.  Consul  General  A.  Chapman  reports  that  last  year 
imports  into  Brazil  show  an  increased  demand  for  electric  plant  of 
all  kinds. 

■  The  Kio  de  Janeiro  Tramway,  Light  &  Power  Co  ,  a  Canadian 
enterprise,  which  has  been  operating  in  Kio  de  Janeiro  since  1905, 
and  by  March  last  had  completed  its  hydro-electric  station  on  the 
river  Lages,  has  now  one  of  the  most  complete  liydro  electric 
stations  yet  constructed  in  Brazil.  It  is  situate  about  51  miles  from 
the  city  of  Hio  de  .Janeiro,  and  comprises  a  concrete  dam  IGO  ft. 
high  and  700  ft.  long,  giving  a  reservoir  capacity  of  221,000,000  cubic 
metres  of  water.  From  the  dam  to  the  power  station,  a  distance  of 
about  7,4  20  ft.,  the  fall  is  about  1,080  ft.  The  station  is  a  steel  construc- 
tion with  concrete  walls  for  the  lower  portion  and  brick  for  the  upper. 
Six  turbine  wheels,  each  of  9,000  h.p  ,  and  two  of  400  h.p.  for  the 
exciters,  have  been  installed,  and  the  company  owns  the  entire 
route  of  the  51  miles  of  transmission  lines,  the  land  varying  from 
130  ft.  in  width  to  300  ft.  in  the  outlying  districts.  The  distributing 
station  is  situate  in  the  l!ue  Frei  Caneca  a»d  is  of  similar  construc- 
tion to  the  power  station.  In  connection  with  the  works  the  com- 
pany has  constructed  a  railway  10?.  miles  in  length,  connecting  the 
main  hne  of  Government  railway  with  the  power  station  at  Rio  das 
Lages.  The  company  estimates  that  it  has  now  in  use  steam  power 
to  the  extent  of  20,000  ii.r.,  which  is  all  to  be  replaced  by  the  electric 
drive.  In  addition  to  the  l>io  das  Lages  power  station  of  a  maxi- 
mum capacity  of  50,000  h.p  ,  the  company  holds  a  concession  to 
utilise  the  waters  of  the  river  I'lrahy,  which  (lows  in  a  valley  ad- 
jacent to  111  it  of  liio  das  Lages,  and  has  a  greater  How  than  the 
latter  river.  This  will  enable  the  company  to  increase  the  power 
nt  its  command  up  to  at  least  lOD.OOO  ii.i'.,  and  the  work  of  exten- 
sion can  be  made  at  comparatively  small  cost.  Included  in  ihe 
company's  field  of  operations  nrd  the  following  : 

Ti'iiiiiriii/s.  'I'tic  ('iiiii|iiiiiy  Im  owner  of  llur  i'i|iil<iIof  the  Companhin.s 
.S:io  Cliristuv.'io,  CaniH  I'l  liaiio.i  iiikI  Villii  Is.iliei,  which  provides  about 
three  parts  of  the  tramway  Hcrvice  of  Itio  de  .Janeiro.  These  concen 
sions  were  last  Novenilier  coiiaoliflated  unil  extended  until  1970,  the 
com|)any  nnclerliiking  to  electrify  the  line-i  within  about  three  years 
and  to  conKtrnet  about  20  miles  of  new  lines.  'I'he  lines  of  the  Villa 
Liiliel  are  alreiiily  olectrilied,  and  the  work  of  Iransformhij;  other 
lines  has  hien  romniencod. 

Il/iimiiinlii>ii.  —The  Sniit't.'  ,\nonynie  dc  <!a/.  de  Rio  de  Janeiro,  a 
}'ol){ian  eoncein,  has  lieen  aeiiniicil  liy  the  Kin  de  .Jnneirn  ( 'o  ,  iinil 
cnnliols  the  whole  of  the  llliitrnnal  ion  of  the  city  by  gas  an<l  elcotrieity 
in  virtue  of  a  eonces.'ion  la.'<lin>;  till  I94S.  wilh  a  mono|ioly  np  to 
1915  All  parts  of  the  clly  arc  now  illuiniiiatcd  liy  (jas,  olcrttic  lij{ht- 
ing  Vicing  confmed  fur  the  prcHCnl  to  the  new  avennes  reccntlj'  opened 
and  the  central  ennimerrial  section.  It  ix  expected  that  during  1908 
electric  lii(litin);  will  l>e  greatly  extended. 


KIcrtric  Pove):—The  company  enjoys  a  monopoly  for  the  distrilju-  . 
tion  of  electric  power  until  1915,  and  thereafter  without  monopoly 
until  1990.  At  present  only  about  3,000  n. p.  is  supplied,  but  the  com- 
pany exiiect  within  a  few  months  to  greatlj'  increase  this  supply,  as 
many  factories  now  using  steam  power  contemplate  the  change  to 
electric  ilriving. 

I'llcplioiKs. — This  concession,  formerlj'  exploited  by  a  German  com- 
pany, wils  recently  acquired  by  the  Rio  de  Janeiro  Co.,  and  gives  ex- 
elusive  right  for  telephones  in  the  Federal  district.  The  system  ha  s 
been  recently  reconstructed  on  modern  line.^  There  are  now  abo  ut 
2,500  suhscriber.s.  and  the  company  expects  within  another  year  to  in- 
crease this  to  the  full  rapacity  of  5,000. 

Brighton. — Xl  the  meeting  of  the  Council  last  week  the  proposal 
of  the  Lighting  committee  in  regard  to  the  supply  of  electrical 
energy  to  the  works  of  the  London,  Brighton  &  South  Coast  Rail- 
way was  adopted.  The  terms  of  the  contract,  conditions  of  supply, 
&c.,  were  given  in  our  last  issue. 

Chartered  Institute  of  Patent  Agents.— The  qualifying  ex- 
amination of  persons  desirou-i  of  being  registered  as  patent  agents 
will  be  held  in  November  next.  A  notice  giving  particulars  ap- 
peared in  the  "  Illustrated  Official  Journal  (Patents)  "  for  July  8th, 
and  a  copy  of  this  notice  can  be  obtained  from  the  Secretary,  Char- 
tered Institute  of  Patent  Agents,  S'aple  Inn-buildings,  London,  W.C. 

Co  operation  in  Manicipa,!  ElestricityUndertakinss.— Repre- 
sentatives of  Haslingden,  Riwtenstall  and  Bicap  Corporations  are 
considering  a  suggestion  of  Mr.  H.  R.  Hooper.  L  G.  Bjard  inspector, 
as  to  the  advisability  of  C3-operating  in  establishing  electricity 
supply  for  the  three  towns.  Riwtenstall  Coaneil  is  ta'iing  elec- 
tricity in  bulk  from  the  Lancashire  Electric  Power  Co. 

Customs  Duties. — According  to  a  recent  decision  of  the  New 
Zealand  Customs  Department,  maximum  demand  indicators  (under 
electrical  appliances)  are  subject  to  20  per  cen^.  if  of  British  and 
30  per  cent,  if  of  foreign  manufacture 

It  has  been  decided  that  only  necessary  components  of  electrical 
appliances  for  illuminating  or  producing  power  will  be  included  as 
"parts  of  electrical  installations,"  under  No.  271  of  the  Danish 
import  tariff.  Accessories  or  tools,  although  auxiliary,  will  not  ba 
included. 

Dartford. — An  inquiry  was  held  last  week  into  the  application  of 
the  Council  for  sanction  to  a  further  loan  of  £2,8-tO  for  extensions 
of  the  electricity  undertaking. 

Denny  tN.B.). — Denny  and  Danipace  Corpora'ion  have  decided 
to  proceed  with  the  scheme  for  electricity  supply  in  the  burgh,  and 
have  agreed  to  take  current  from  the  Siottish  Central  Elec'.ric 
Power  Co.,  whose  power  station  is  at  Larbert,  about  3  miles 
distant. 

Dundee. — The  Tramways  committee  have  further  con- idered  the 
question  of  the  adoption  of  the  trackless  tramway  system,  and 
recommend  the  Council  to  make  an  experiment  with  the  system. 

In  a  joint  report  by  the  tramways  in.inager  (Mr.  P.  Fisherji  and  the 
city  electrical  engineer  ,Mr.  H.  Richardson)  it  is  stated  that  there  is 
no  ditficuUy  so  faras  the  ]n-apticabiiity  of  a  trackless  trolley  system  of 
cais  in  Dundee  is  concerned,  and  they  estimate  the  cost  of  such  a 
system  for  Clepington-road  at  £2.60D--two  cars,  £1,503  and  over- 
head equipment,  £1,100.  Mr.  Fisher  estimates  that  the  working  of 
the  system  will  mean  a  defieiencv  of  £140  per  annum. 

Eccles. — An  unopposed  inquiry  was  held  last  week  into  the  appli- 
cation of  the  Council  for  sanction  to  borrow  iUJ.'HS  for  extension! 
of  the  electricitj'  undertaking. 

Electricity  in  Mining.— The  first  sod  of  two  new  pils  which  are 
being  sunk  at  Blaencwmdu,  Maeseg,  by  North's  Navigation  Col- 
lieries, was  cut  recently.  The  whole  of  the  machinery  will  be 
driven  by  electric  power,  and  an  independent  generating  station  is 
to  be  ere'cted  at  a  cost  of  between  £20,000  and  £30,000. 

Franco  British  Exhibition.— It  will  be  seen  from  our  report 
elsewhere  of  the  meeting  of  the  Central  London  Railway  Co.  yss- 
toiiUy  that  the  chairman  was  able  to  announce  that  the  promoters 
of  the  Exhibition  at  Shepherd's  Bush  were  endeavouring  to  arrange 
for  its  continuance  next  year. 

Guernsey  States  Telephone  Department.  The  tenth  anni- 
versary of  the  inauguration  of  this  undortaUii  g  was  celebrated  last 
week,  when  an  inspection  of  the  Clifton  oxcliange  was  made  by 
some  of  the  principal  residents  under  the  guidance  of  Mr.  A.  li 
Bennett  (consulting  engineer)  and  Mr  1!  McLean  (resident  engi- 
neer and  manager  of  the  department). 

Tlie  popidadon  ser\e(l  by  llie  .sy.sU'm  is  40,300  and  the  telephones 
I'onncctcd  are  now  1.098.  equal  to  one  for  eaeb  25  8  iieisons.  The 
eapi(«l  expendituie  to  Dee.  la.sl  wa.s  £31,601,  oi  £18.  17s.  yd  per  in- 
strument for  the  l,07fa  then  eoinieet<'d  (including  103  extension  lines 
There  are  no  iiarly  lines.  Last  year's  receipts  were  £6,bl3  (an  averagi' 
of  £3.  7s.  per  line)  and  £644  weiil  to  the  I'osl  tXliceus  roy.illy.  -Aflii 
paying  working  co.sts  and  capiCnl  oliargcs  and  placing  £1,065  I" 
reserve,  theie  was  a  net  protK  of  i)3l0.  The  reserve  stands  at  £9,407. 
H-enewals  have  been  made  and  UiesysU-m  kept  in  repair  out  of  revenue 
nnd  the  reserve  has  never  been  ilrawn  upon. 
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Hammersmith  (London). — The  Council  have  appUed  for  a  loan 
of  £"10,(X)0  fur  electricity  supply  extensions. 

Hull. — The  Tramways  committee  received  11  tenders  for  supply 
of  a  new  generating  set  at  the  Osborne  street  station,  and  the  city 
engineer  (>[r.  .\.  E.  Wliite)  and  the  tramways  and  olectrical  engi- 
neer (Mr.  .J.  Wilkinson)  aro  to  inspect  the  works  of  the  Hritish 
Thomson-Houston  Co.  and  Siemens  Bros,  dynamo  works  in  order 
to  ascertain  the  most  desirable  typo  of  plant  to  adopt.  The  prices 
quoted  are  jC5.«4.")  and  £'.'i,;t04  respectively. 

Inquests. — .\t  Tyne  Pock  on  Tuesday  an  inquest  was  held  on  a 
youth  of  IS  named  Young,  employed  at  IJarton  Colliery,  and  who 
was  killed  on  1st  inst. 

.A  li:Miksnuui  named  Stokes  said  he  was  witli  tlie  deceased  about 
40  yds.  from  the  shaft  bottom  and  .saw  Young  take  bold  of  some  pipiii" 
which  enclosed  electric  wires.  A  few  minutes  later  Yoiuiu-  shouted 
"  Pull  me  off,"  and  another  lad  said  lie  had  received  a  sliock.  They 
pulled  Young  oti,  whereupon  he  fell  to  the  grouuil.  There  was  a 
warning  on  the  pit-heap  against  touching  the  conduit  He  had  known 
lads  get  hold  of  the  tube,  which  had  been  pulled  down  two  or  three 
times  recently.  They  were  aware  of  the  danger.  AVitness  had  never 
seen  anyone  swinging  on  the  tube,  and  he  thought  it  would  re<|uire 
some  force  to  break  it. 

Thomas  Wevmess,  a  putter,  said  when  deceased  shouted  to  be  pulled 
otl' he  thought  he  was  only  larking.  Young  never  spoke  after  he  was 
taken  down.  He  had  seen  lads  touch  the  tube  before,  but  had  not  .seen 
them  swinging  on  it. 

Mr.  Lishman  ^for  theHartun  Coal  Co.)  said  he  found  the  tube  broken 
in  two  joints,  12ft.  apart.  The  wires  in  the  tube  were  insulated,  but 
the  insulation  having  been  broken,  the  tube  become  electrified.  The 
tube  had  been  broken  on  the  Thursday  night,  but  it  was  all  right  on 
the  following  c\  ening. 

Mr.  A.  Barker,  resident  electrician,  said  the  breaking  of  the  tube 
would  not  have  given  the  shock.  The  insulation  woulil  have  to  be 
broken. 

A  verdict  of  accidental  death  was  returned. 

An  inquest  was  held  at  Pinxton  (Derbyshire)  on  Monday  into  the 
death  of  a  youth  named  Phillips. 

SruiiF.v,  locomotive  driver  for  the  Pinxton  Colliery  Co.,  said  de- 
ceased, who  was  working  under  him,  was  putting  a  set  of  new  brake 
blocks  on  the  locomotive.  Witne.ss  left  him  to  fetch  some  accessories, 
and  was  surprised  on  his  return  to  find  his  assistant  apparently  dead. 
He  was  holding  the  flexible  of  a  portaViIe  electric  lamp. 

Mr.  F.  Smith,  electrician,  said  when  he  inspected  the  Lamp  he  found 
signs  that  it  had  been  tampered  with.  The  pressure  of  the  electricity 
supply  was  230  volts,  and  the  utmost  that  would  pass  through  the 
body  of  deceased  would  be  145  ^'olts.  The  lamp  was  examined  the 
day  before  and  found  all  right. 

At  this  point  Mr.  Stokes  (H.M.  Factory  Inspector)  drew  witness's 
attention  to  a  defect  in  the  flexible,  which  was  considered  to  be  quite 
as  strong  an  element  of  danger  as  the  defect  pointed  out  in  the  lamp. 

A  \-erdict  of  accidental  death  was  returned. 

Institute  Lighting.— The  electric  lighting  of  the  Albert  Institute, 
Dundee,  has  been  reorganised,  and  electric  current  is  now  taken 
from  the  Corporation  mains.  There  are  three  10  ampere  Excello 
arcs,  each  of  2,700  c.p.,  in  the  reading-room  ;  four  tantalum  25  c.p. 
lamps,  arranged  in  series,  and  one  10  ampere  arc  for  lighting  the 
staircase.  By  the  re- arrangement  the  total  illumination  is  increased 
from  2,764  to  10,900  c.p.,  and  the  consumption  of  electrical  energy 
is  less  than  one-halt  of  what  was  required  when  current  was  gener- 
ated on  the  premises.  The  cost  of  the  new  installation  will  be  met 
by  the  saJe  of  the  old  generating  plant  and  of  the  heavy  copper 
wiring  necessitated  by  the  system  further  discarded,  and  it  is  esti- 
mated that  a  saving  of  £130  per  annum  will  accrue  in  working. 

Islington  (London). — The  Finance  committee  have  reported 
that  it  is  not  desirable  at  present  to  depart  from  the  present  system 
of  repayment  of  loans  for  electric  lighting  or  to  form  a  special  reserve 
to  supplement  the  loan  repayments. 

Leyton. —  Sanction  has  been  received  to  a  loan  of  j£H9r)  for  addi- 
tional plant  at  the  electricity  works. 

NewcastleunderLyme.— The  salary  of  the  electrical  en.ineer 
(Mr.  De  liienzi)  has  been  increased. 

Nuneaton. — The  Council  have  adopted  a  revised  scale  of  charging 
for  electricity. 

At  the  last  meeting  Aid.  Bates,  chairman  of  the  Electricity  com- 
mittee, said  that  the  effect  of  the  changes  was  to  do  away  with  any 
preferential  treatment  to  consumers.  The  basis  wa.s  to  make  a,  charge 
of  15  per  cent,  upon  the  rateable  value  of  the  property  of  consumers 
and  lid.  per  unit.  There  was  an  alternative  llat-rate  charge  of  5d. 
per  unit. 

Sheffield  Warrington  Electric  Railway.— It  is  reported  that  a 
scheme  is  being  formulated  for  the  construction  of  an  electric  rail 
way  from  Sheffield  to  Warrington.  The  proposed  line  would  be  of 
the  standard  gauge  and  would  pass  through  Macclesfield,  Cheltord, 
Buxton  and  Knutsford.  Several  landowners  have  already  expressed 
themselves  favourably  disposed  towards  the  scheme. 

Southall-Noiwood.  -The  Council  have  informed  the  Metropolitan 
Electric  Supply  Co.  that  they  cannot  accept  their  proposals  for 
public  lighting,  but  would  consider  an  otfer  to  purchase  the  Council's 
provisional  order  without  conditions. 


IMPORTANT    NOTICE. 

♦ 
Extra  Copies  of  "  The  Electrician  "  Special  Mining  Issue 
(July  10th,  1908),  are  obtainable,  price  1,-  nett  (post  free 
U  K.,  1/4  ;  abroad  1/6 j. 


Southampton.-- An  inquiry  was  held  on  Friday  inlo  the  applica- 
tion of  the  Corporation  to  borrow  £.'1,000  for  extensions  of  the 
electric  light  mams,  i^c. 

Southgate.— Mr.  W.  C.  0.  Hawtayno  is  to  advise  the  Council  on 
the  proposed  transfer  of  their  provisional  electric  lighting  order  to 
the  North  Metropolitan  Electric  I'ower  Supply  Co. 

Torquay.  -  To  meet  the  increasing  demand  for  supply  of  electric 
current  for  traction  the  Electric  Lighting  committee  have  decided 
to  increase  the  capacity  of  the  generating  station.  The  consulting 
engineers  (Messrs.  Kincaid,  Waller,  Manville  &  Dawson)  made 
further  suggestions  for  meeting  the  difficulty,  including  the  instal- 
lation of  oil  drivea  plant  at  the  present  sta  tion  at  an  estimated 
cost  of  £(3,820. 

The  committee  reported  that  they  found  them.selves  unable  to  enter- 
tain this  suggestion,) but  h.ad  considered  a  report]  of  thej  electrical 
engineer  (Mr.  P.  Storey),  who  pointed  out  that  whatever  additional 
plant  was  installed  in  the  present  station  the  difticiiltv  could  only  be 
met  temporarily,  and  that  the  ultimate  removal  of  the  works  could  only 
be  deferred  for  a  year  or  two.  Mr.  Storey  was  of  opinion  that  before  any 
decision  was  arrix  ed  at  in  regard  to  the  addition  of  plant  on  the  present 
site,  the  Tramway  (Jompanv'  shoukl  be  asked  to  give  a  guarantee  not 
to  apply  for  any  further  increase  of  the  maximum  demand  last  made 
for  a  period  of  at  least  tw  o  years.  The  means  at  present  pro\  ided  for 
the  supply  of  energy  for  the  tramways  was  by  a  single  steam  gene- 
rator set  of  250  kw.  capacity  to  which  was  coupled  a  75  kw.  alter- 
nating current  genei'ator,  tfie  latter  furnishing  the  daylight  su[>- 
ply  to  the  town  for  lighting  and  [lOwer.  The  steam  set  in  con- 
junction with  the  battery  and  reversible  booster  was  capable  for 
periods  of  shortdnration  of  supplying  the  demand  of  500  kw.  Should 
the  use  of  the  steam  set,  from  whatever  cause,  be  interfered  with,  the 
only  means  of  supplj'ing  the  company's  demand  would  be  by  the 
motor-generator.  Should  the  occasion  arise  in  the  winter  for  the  use 
of  the  motor-generator  set  during  the  peak  load,  the  consequences 
would  be  serious.  Taking  into  consideration  all  the  circumstances, 
Mr.  Storey  thinks  it  inadvisable  to  instal  aflditional  l)oilei"  po\\'er.  His 
advice  is  that  tlie  motor  generator  be  divided  up  and  a  new  high- 
speed steam  engine  and  sole-plate  be  fitted  to  the  direct  current  por- 
tion, forming  a  completely  new  unit  of  250  kw.  He  proposes  also  to 
put  in  a  new  surface-condensing  plant  for  the  new  steam  engine,  with 
electrically-driven  air  and  circulating  pumps.  Cost  of  removing 
foundations  and  other  alterations  Mr.  Storey  estimates  will  bring  the 
total  cost  to  £2,964. 

The  Council  ha\e  adopted  the  committee's  report  endorsing  Mr. 
Storey's  recommendations. 

Whitehaven. — An  unopposed  inquiry  was  held  last  week  into 
the  Council's  application  tor  sanction  to  borrow  £2,000  for  electric 
lighting  extensions. 

Whitworth  Institute. — The  new  Whitworth  Institute,  Man- 
chester, which  was  formally  opened  to  the  public  on  29th  ult.,  is 
lighted  throughout  by  Nernst  and  Aegma  metal  lamps. 

The  new  buildings  comprise  a  noble  entrance  hall,  a  large  gallery, 
fine  librarj-,  concert  room,  curator's  room,  and  a  beautiful  hall  on  the 
first  floor  to  lie  used  for  meetings  and  lectures.  The  whole  of  the 
ground  floor  (including  entrance  hall)  is  lighted  by  means  of  111 
Jampere  Luna  Nernst  lamps,  oxydised  copper,  12  1-ampere  ditto, 
10  li-ampere,  and  2  3-ampere  multiple  Nernst  lamps,. 5  D  type  and 
28  i-ampere  A  tj'pe  Nernst  lamps,  giving  a|)proximatel_v  21,678  c.p. 
The  first  floor  (lecture  hall,  &c  )  is  illuminated  by  about  200  50  c.p. 
Aeoma  metal  lamps,  wired  two  in  series,  fitted  in  special  glass  shades. 
Messrs.  Crews  &  Handford,  Manchester,  were  consulting  engineers  to 
the  Institute  committee,  and|the  work  was  carried  out  by. Messrs.  E  M. 
Evans  &  Son,  Fountain-street,  Manchester,  the  lamps  being  supplied 
by  the  Electrical  Co.,  121-5,  Charing  Cross-road,  London,  W.C. 

Workhouse  Lighting. — Haslingden  Guardians  have  accepted 
the  terms  of  Kawtenstall  Corporation  for  supply  of  electricity  for 
lighting  and  power  at  the  workhouse. 

Wrexham. — The  salary  of  the  borough  electrical  engineer  (Mr 
W.  G.  Pickvance)  has  been  increased  to  t"22.')  per  annum.  Sanction 
to  a  further  loan  of  £3,000  for  electricity  supply  extensions  has  been 
applied  for. 

ELECTRICITY  SUPPLY  AND  TRAMWAY  ACCOUNTS 


Aberdeen. — The  total  revenue  of  the  tramways  department  for 
the  year  ended  May  was  £71,930,  a  decrease  of  £075. 

Working  expen.ses  were  £38,669  (against  £40,434),  and  the  balance 
was  £33,261  (against  £32,170).  Interest,  sinking  fund  and  deiuecia- 
tion  absorbed  £18,341  (against  £18,748),  leaving  net  pioHt  £14,9<!0, 
which  IS  carried  to  the  renewal  account.  The  total  sum  written  ofl 
the  original  capital  v.ihie  of  cars,  buildings  and  plant,  out  of  revenue 
during  the  p-asL  10  years  is  £30,583.  Total  capital  expenditure  now 
stands  at  £319,978,  and  mortgage  and  loan  debt  is  £277,307. 
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Dartford. — Trafiic  leceipts  of  the  tramways  (which  are  worked 
by  J.  G.  White  &  Co.)  for  the  year  ended  March  25  were  j;ll,46i). 

Total  expenses  (including  £4,752  for  year's'  rent)  were  £13,257. 
2,055,033  pa'sengeis  were  cai-ried  and  317,127  car-miles  run.  423,60D 
units  of  electrical  energy  were  consumed,' for  which  £2,940.  6s.  was 
paid  to  the  Council. 

Ilford. — The  capital  expended  on  the  electricity  uudertating  at 
March  31  was  £157,272,  an  increase  of  £5,578  on  the  year. 

Revenue  was  £27,637  (against  £26,586  in  previous  vear),  gross  profit 
£9,671  (£10,555),  capital  charges  £10,046  (£9,670).  There  was  a  deficit 
of  £375  (against  £885  siirplus).  Works  and  management  expenses 
were  117d  (l'13d.)  jier  unit  .sold. 

Gloucester. — The  accounts  of  the  Corporation's  light  railway 
department  for  the  year  ended  March  show  capital  expenditure 
j£131, 097  (increase  i313).- 

.  Revenue  was  £14,583  (ag.ainst  £15,025  in  ])revious  year),  expendi- 
ture £10,802  (£11,055).  Gross  profit  was  £3,781  (£3,978)  and  £4,945 
was  raised  liy  city  rate,  making  £8,725  towards  meeting  capital  charges 
and  debit  balance  of  £2,909  brought  forward.  The  debit  balance  carried 
forward  is  £1,672. 

■  Hull. — The  total  income  of  the  electrioitj'  depirtmant  for  the 
year  ended  March  was  £49,555.  15s.  8d. 

Working  expenses  amounted  to  £26,080.  4s,  6d.,  leaving  a  gross 
profit  of  £23,475.  lis.  2d.  Interest  came  to  £11,805.  Is.  7d.,  and  sink- 
ing fund  to  £9.271.  17s.  lid.,  the  net  balance  being  £2.398.  lis.  9d. 
5,306,726  units  were  sold,  and  the  total  working  cost  was  l'07d. 
per  unit  (against  l'21d.)  and  the  total  cost  2'02  (against  2'29d.). 

The  figures  indicate  another  successful  year's  working,  and  the 
city  electrical  engineer  (Mr.  H.  Bell)  points  out  that  the  net  profit 
(£2,398.  lis.  9d.)  is  arrived  at  after  providing  £1,500  for  switchboard 
renewals,  which  in  the  previous  year's  accounts  was  onl3'  made  in  the 
net  profit  appropriation  account.  Thus  the  net  profit  for  1907-8  is  £5, 898 
against  £1,813.  6s.  7d.  The  total  capital  expenditure  now  stands  at 
£371854,  and  £16,877  was  exjiended  during  the  past  year.  In  October, 
1906,  a  general  reduction  was  made  in  the  lighting  and  power  tariffs, 
and  the  latter  six  montlis  of  1906-7  were  affected  accordingly'.  These 
reduced  tariffs  have  operated  during  the  whole  of  the  past  j'ear, 
thereby  reducing  the  revenue  to  a  considerable  extent,  the  results  now 
.shown  being  so  much  the  more  gratifying.  The  private  lighting  sales 
for  last  year  increased  by  28,121  units,  and  there  was  a  decreased 
re\'cnue  of  £559,  whilst  the  power  sales  increased  by  864,847  units, 
with  an  increased  revenue  of  £3,836,  wliich  exemplifies  the  utility  of 
and  the  advantage  of  catering  largely  for  the  [jower  consumer,  large 
and  snialb  Coal  costs  have  increased  very  .slightly,  although  the 
ruling  [iriccs  lia\e  been  ajjproximately  40  iier  cent,  above  those  of 
1906  7,  ai'.d  the  average  cost  per  unit  luider  this  head  has  dropped 
from  0'41d.  to  0'39d.  Works  costs  generallj-  sliow  a  .satisfactory  reduc- 
tion from  those  of  the  year  1906-7,  and  point  to  economy  in  working. 
The  motor  hiring  department  is  making  rapid  and  satisfactory  pro- 
gress, and  has  up  to  the  present  fully  justified  the  de'artment's  fore- 
sight in  providing  for  this  particular  chvss  of  consumer.  During  the  year 
the  committee  inaugur.ated  a  commercial  department  and  is  on  the 
point  of  opening  a  large  showroom  in  the  centre  of  the  city,  and  it  is 
confidently  anticipated  that  Vieneficial  results  will  accrue  from  this 
innovation.  With  regard  to  the  coming  year,  there  is  everj-  prospect 
that  this  will  show  even  better  commercial  and  financial  results  than 
the  one  under  review,  and  considerable  further  business  is  already 
in  hand. 

Leith. — After  paying  all  expenses  (including  interoat  and  sinking 
fund)  there  was  a  profit  of  £179  on  the  past  year's  working  of  the 
electricity  department.  Coal  cost  £2,000  more  than  in  19013-7,  and 
the  price  of  current  for  private  lighting  was  |d.  less. 

Working  expcMises  of  llio  tramways  department  were  £18,040,  re- 
jiayment  uf  loans  £6,815,  interest  £5,765,  stamp  duty  £119-tutal 
£30,742.  l',ucci|)ts  were  £27,503,  an  irKMcase  of  £434,  leaving  a  deficit 
of  £3,239. 

Lynn. — The  total  receipts  of  the  electricity  department  for  the 
year  ended  March  wore  £0,978. 

Expenses  wcie  £3,187  ;  interest  rcipiired  i;i,196  and  sinking  fund 
£2,017.  'I'liere  was  a  net  profit  of  £564.  Out  of  lliis  sum  the  oul 
Htnnding  bal.amie  of  £4.  19s.  9<b  has  i.cen  p.iid  oil  ;  £137.  8s.  has  Inen 
applied  in  part  naynient  of  £687  ilichicted  from  the  last  loan  and 
£421.  3m.  8d.  h.is  liecn  |)l:iccd  to  credit  of  the  loc.il  rale.  There  are  625 
jirivutc  consnincis  and  the  eipiivalcnt  of  29,547  8  c. p.  lamps ronneeted. 

Tbo  (dei'trical  fnu-ineor  (.Mr.  J.  Pilling)  ropoils  that  a  few  50e.p. 
nifctallic    111  luieul  Inriips  are  being  tried  foi'  street  lighting. 

Nottingham. — The  total  income  of  the  trninwavH  department  for 
the  year  ended  March  was  i;i5y,713,  increase  X'l!i,570. 

I'ixponses,  including  interest  and  sinking  fund,  were  .l.'131,386,  leav- 
iiijj;  a  net  profit  of  £22,357.  £17,000  has  boon  contributed  to  relief  of 
riitCH,  the  last  iiiHtalmont  (£900)  written  oil'  co.st  of  motor  omnibuses, 
and  the  balunee  (£4,457)  carried  to  le.scrvo,  which  now  innonnts  to 
£59,812  15.S.  8d.  The  nimdicr  of  nasHcngcrs  eairiod  wa.^  34.411.860, 
increase  .'j.19,3,169,  and  the  car-miles  run  3,299,283,  increase  667,731. 
'J'hc  number  of  workmen's  return  tickets  issued  wiis  456.370.  inciease 
.50,651.  'I'lio  average  fare  per  passenger  was  105<1.,  compared  willi 
r06d.  The  conHiuiiptioii  of  electrical  energy  for  trnclion,  car  and 
doiK)!,  ligliliiig,  Ac.,  was  6,294,979  iinilR,  an  nverngc  of  1'63  per  ear 
milo,  compared  with  4,316,656  unit*  (1-61  per  car-milo)  during  1906  7. 


Pontypridd. — There  was  a  gross  profit  of  £2,554.  Is.  7d.  on  the 
past  year's  working  of  the  electricity  department. 

After  ]>rovidingfor  the  payment  of  interest,  sinking  fund,  &c.,  there 
is  a  deficit  of  £1,235,  15s.  7d.,  .against  a  deficit  of  £2,582  in  19:6-7. 

The  income  of  the  tramways  department  was  £14,EC2.  17s.  lOd., 
ag.iinst  £8,858.  lis.  3d.,  and  the  expenditure  £10,801.  7s.  9(1.,  against 
£7,533.  The  deficit,  after  pa\  ment  for  loan  charges,  interest,  &c  , 
was  £3,541.  7s.  lid.,  against  £2,098.  lis.  7d.  The  piissengers  carried 
totalled  nearly  3,500,000,  or  92  times  the  population  of  the  district- 
served  bv  the  tramways. 


TRADE  NOTES  AND  NOTICES. 


READY. 

"THE  ELECTRICIAN"  ELECTRICAL  TRADES' 
DIRECTORY  AND  HANDBOOK.— The  igo8  Edition 
of  the  Big  Blue  Book,  price  15s  ,  or  post  free  in  the 
United  Kingdom,  15s.  gd.  The  new  and  enlarged  volume- 
brings  a  great  mass  of  statistical  and  technical  data 
quite  up  to  date,  and  the  Directorial  Division  has  been 
thoroughly  revised  and  amplified. 

All  branches  of  Electrical  Engineering  and  Industry 
are  fully  treated,  and  Electro-Financial  matters  have 
received  every  attention  in  the  new  volume,  which  aggre- 
gates more  than  2,000  pages.  The  Directory  Division  is 
complete  and  thoroughly  accurate,  and  has  been  com- 
pletely revised.  All  mere  lists  of  members  of  Societies 
and  Institutions  (so  easily  and  cheaply  available)  are 
excluded,  as  quite  unreliable  for  Manufacturers'  and 
Dealers'  purposes.  The  full  set  of  valuable  Statistical 
and  Engineering  Tables,  &c.,  have  been  very  carefully 
revised  and  extended,  and  remodelled  into  handy  book 
form  ;  these  are  included  in  the  190S  Blue  Book,  making 
it  the  most  complete  book  of  the  kind  ever  published. 


TENDERS  INVITED. 

The  MctrojinUtan  Asi/lums  Board  invite  tenders  for  the  installa- 
tion of  electric  storage  battery,  motor-driven  booster  and  switch- 
hoard  and  connections  on  the  training  ship  "  Kxmouth,"  Grays, 
Essex,  in  accordance  with  drawings  and  specifications  prepared  by 
the  engineer-inchief  of  the  Board  (Mr.  W.  J.  Hatch,  M.Inst.C.E., 
M.I.M.E.).  Forms  offender  from  the  offices  of  the  Board,  Embank- 
ment, E.G.     Tenders  by  10  a.m.  Sept.  1. 

Baivtenstall  Corporation  invite  tenders  for  supply  and  delivery 
of  16  tramcars.  and  also  for  station  lighting,  wiring  to  motors,  sup- 
ply of  testing  instruments,  &c.  Copies  of  general  conditions,  speci- 
fications, &c  ,  may  he  seen  at  tlio  offices  of  the  consulting  engineers 
(Messrs.  Lacey.  Sillar  &  Leigh),  2,  Queen  Anne's-gate,  Westminster, 
and  78,  King-street,  Manchester,  and  obtainable  from  the  former 
offices  only.  Tenders  to  the  town  clerk  (Mr.  Jas.  Whalley),  Muni- 
cipal Offices,  llawtenstall,  by  Aug.  15. 

Brumby  anil  Froilingham  Council  want  tenders  by  Aug.  24  for 
supply  of  sewage  disposal  plant,  inclnding  electric  motor,  switch- 
hoard,  GOO  yds.  electric  cable,  oil  or  petrol  engine,  &c.  Specifications 
from  Messrs.  Strachan  &  Wookos. 

Manchcs'cr  Electricity  committee  want  tenders  by  10  a.m.  Aug.  12 
for  supply  of  a  storage  battery  for  Stuart- street  generating  station. 
Specitications,  &c.,  from  Mr.  F.  E.  Hughes. 

luhnnnton  Guardians  want  tenders  by  0  a.m.  Aug.  2('>  for  cloctvii" 
lighting  at  the  nurse's  home,  Ippcr  Edmonton.  Specifications,  A:c  . 
from  Messrs.  May  il:  ITawcs. 

TENDERS  RECEIVED  AND  ACCEPTED. 

St.  Pancras  Council  have  acceptoil  the  tender  of  .lobnsoii  & 
Phillips  for  additions  to  l.t.  switchboard  at  Kings-road  station  at 
£112.     The  following  firms  also  tendered  : 

Spaguoletii  I.imitrd  £113,  W  liipn  A  Bourne  £116,  Electric  * 
Oidnanci'  Aei'cssorics  (Jo.  £119,  H.  'lliomas  i:i26,  Walsall  lOlerlricnl 
Co.  £126,  B.T.-ll.  Co  £131.  British  Wextiughou.se  Co.  £1.35,  t^twuns 
Limited  £151,  Swil.digear  Co.  £15(i.  10.'.,  I'.dison  *  Swan  I'o.  £162. 
Siemens  Bros  Dynamo  Work-  £17b.  K.  M.  !•'.  Mfg.  Co.  1205,  A.  W  . 
Penrose  .V  Cn.  £224,  I'.lei-tric  Const r\u't ion  Co.  £225. 

Marylobonc  (London)  Council  received  the  following  tenders  for 
supply  of  J  milo^of  (»15  sq.  in  t.c  c.  paporinsulatod,  lead  covered, 
into  served  and  compound  cable 


W.  T.  Henley's  Co    (of.)  £287  10 

Callonch'r'sC'o 295     0 

Si.  Hel.'ii.'t  Cablo  Co 295    0 

W.T  (ilovor*  (^ 287  10 


Siemens  Bros   &  Co £287  10 

British  Insulated  A  Uelsby 
Cables    287  10 
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(iritliths&Co £449 

J    lV;u-soii    445 

Wood     432 

leElec.  Co.  451 

Hadfii  &  Sons 406 

W.  R.  Reynolds    387 

Cos?ov*  Co 384 

.Ioncs"&  Co 380 

Davis  &  Co 365 

Newton  &.  Co _  359 

Elertrical  Co 353 

Wright  >t  Co  352 

B  J.g«ick&Co 338 

TilleyBios 329 

H.E.  Wright  only  fori  school)  178 


In  our  last  issue  {p.  619)  we  jitated  tliat  the  tender  of  the  Medway 
Motor  &  Engineering  Co.  had  been  accepted  by  liiUinghaiu  Council 
for  the  electric  lighting  of  four  schools.     The  following  is  a  complete 
list  of  the  tenders  received  : — 
Modwny  Motor  A  Engineer-  Dargm 

inn  Co.  {arc^l,  (I)   6322     H   H.  & 

llonnison,  Sillem  *  Co 878     Siiter  A 

Cannon  *Son.s  726     Wood' 

AUiance  Eleo.  Co 700 

Strange  S  Son    _ ...    652 

Electrical  &  Motor  Co 644 

Rivtield  A  Jenner 575 

Harland  Bowden  &  Co 527 

Smeeton  &  Page    505 

Gibson  A  Co 495 

Chas.  Pnllan   481 

Phil|iot  &  Sons 480 

Davis  *  Co _ 476 

Cash*  Sons   460 

Cliapnian  &  Co 453 

The  engineer's  estimate  was  £326.  The  boroiigli elect lical  engineer 
(Mr.  A.  1).  Chalmers)  is  to  supcrvi.^e  the  execution  of  tlie  work. 

St.  Panoras  (London)  Council  have  accepted  the  tender  of  .T.  H. 
Beattie  &  Co.  for  11,000  tons  Bolsover  (Mansfield)  best  nutty  slack 
coal  at  123.  4d.  per  ton  ;  Brentnall  &  Cleland,  11,000  tons  Desford 
$team  coal  at  143.  8d.  per  ton;  and  Facer  &  Co.,  600 tons  Bivllfa 
coal  at  £1.  Is.  63.  per  ton. 

■  Haruinersmith  Council  have  accepted  the  tender  of  the  British 
Electric  Transformer  Co.  for  100  kw.  air-cooled  transformers  at 
£112,  and  for  200  kw.  transformers  at  itl7.5.  Johnson  &  Phillips 
qtioted  £101.  .Js.  and  £U8,  Siemens  Bros.  &  Co.  £106  and  £140, 
the  Brush  Co.  £127  and  je203. 

Hammersmith  Council  have  placed  'orders  with  the  Main  Col- 
liery Co.  for  12  months'  supply  of  Graigola  and  Victoria  coal  at 
f5s.  Id.  a  ton,  and  with  Cory  Bros.  &  Co.  for  Pentre  coals  at 
14s.  lljd.  a  ton. 

Lowestoft  Corporation  have  accepted  the  tender  of  W.  T.  Glover 
&  Co.  for  rubber  insulated  cables,  that  of  .Johnson  &  Phillips  for 
Itoper  insulated  cables,  and  that  of  Fredk.  Smith  &  Co.  for  harp 
copper  trolley  wire. 
Stoke-on  Trent  Council  have  accepted  the  following  tenders: — 
(i.  Till,  200  meter  boards,  £25  :  British  Insulated  &  Helsby  Cables, 
cable,  £49;  .John  Spencer,  steam  piping,  £41.  10s.  ;  Staveley  Coal  & 
Iron  Co.,  c.i.  piping,  £5.  10s.  per  ton. 

Marylebone  (London)  Council  have  placed  orders  with  Donnison, 
Stllem  &  Co.  for  electric  light  fittings  for  premises  in  Somerset- 
street,  at  £2t),  and  with  Siemens  Bros.  Dynamo  Works  for  four 
circuit-breakers,  at  £"69,  lOs. 

Hampstead  (London)  Guardians  have  accepted  the  tender  of 
E.  R.  Smith  for  making  alterations  for  reducing  the  voltage  of  elec- 
tric current  at  the  workhouse  from  210  to  105  to  enable  metallic 
filament  lamps  to  be  used. 

Messrs.  Ward  &  Goldstone  have  received  an  order  for  supply  of 
wires  and  cables  for  the  Manchester  Electrical  Exhibition  through 
Messrs.  J.  Lomax  Ivendal  &  Co.,  the  contractors. 

Islington  (London)  Council  have  accepted  the  tender  of  the  Mid- 
land Engineering  Co.  for  a  cooling  tower  at  £2,170.  There  were 
11  tenders. 

Venner  &  Co.  have  received  an  order  from  the  North  Metro- 
politan Electric  Power  Supply  Co.  for  120  C  type  time  switches  for 
the  street  lighting  of  Tottenham. 

Croydon  Corporation  have  accepted  the  tender  of  Babcock  & 
Wilcox,  at  £.'>50,  for  mechanical  stokers,  and  that  of  Casperd  &  Co., 
at  £151,  for  wiring  the  Scarbrook-road  swimming  bath. 

Belfast  Corporation  have  accepted  the  tender  of  W.  Jjucy  &  Co. 
for  house  service  cutouts,  and  that  of  the  Britisli  Insulated  &  Ilelsby 
Cables  for  trolley  wire. 

Ilford  Council  have  accepted  the  tender  of  Cole,  Marcheot  & 
Morley  for  surface  condensing  plant  and  cooling  tower,  and  that  of 
John  Spencer  (Ltd.)  for  steam  and  feed  pipes,  boiler  feed  pump,  &c. 

Wandsworth  (London)  Council  have  accepted  the  tender  of  H.  J. 
Whitehead  for  extensions  of  the  electric  lighting  installation  at  the 
Town  Hall. 

The  D.I'.  Battery  Co.  have  received  an  order  for  the  renewal  of 
the  Cottesloe  (W.  Australia)  central  station  battery,  with  their 
W.L.9  type  of  cell. 

Hull  Electricity  committee  have  placed  an  order  with  Thos. 
Parker  (Ltd.)  for  four  transformers. 

Leyton  Council  have  accepted  the  tender  of  E.  H.  Griinahaw  & 
Son  for  wiring  work. 

The  D.P.  Battery  Co.  have  secured  the  order  for  supply  of  a  battery 
of  L.l.T  cells  at  Chipping  Norton. 

Electric  Pumping.— Messrs.  D.  Balfour  &  Son,  of  Neweaatle-on- 
T;ne  and  London,  are  preparing  plans  for  DoncfMter  Kural  Council 


BKiBCTRIOITY  SUPPLY  TABLES  AND  DATA. 


The  Series  of  comprehensive  Tables  of  Statistical  and  Engineering 
Data  relating  to  Slcctrlclty  Supply  Undertakings  of  the  United 
Kingdom  for  Lighting,  Power  and  Traction,  aro  now  completed 
and  can  l>c  obtained  price  6b.  6d.,  post  free  7s. ;  or  printed  on  bard 
paper  at  8s.  6d.  per  copy. 

The  book  contains,  in  addition  to  the  above-mentioned  Tables 
for  the  United  Kingdom,  Lighting,  Power  and  Traction  Tables  of 
Colonial  and  some  of  the  Important  Foreign  Electricity  Supply 
and  Tramway  and  Railway  Undertakings. 

The  complete  set  of  Tables  forms  an  exceedingly  valuable  group 
of  data  and  statistics  In  a  form  specially  designed  for  ready  refer- 
ence and  camparlson. 

An  Index  to  the  entire  group  of  Tables  precedes  the  main  sheets. 

SPECIAL    NOTICE. 


NOW   READY Vol.  LX.  of  "  Tub  ELE.rrRiciAN  "  (1,016  pagcsl," 

nound  in  strong  cloth.     Price  17s.  6d. ;  post  free,  18s.  6d.     Also  rc.-xdy 
Cases  for  Binding.      Price  2.m.  ;  post  free,  2s.  3d. 

A  complete  setof  "Tn|.:  El  i;tTi:iri.\N  "  (1860-1865-1878-1908)  cJ»n 
be  supplied.  A  number  of  odd  volumes  .'mil  some  odd  old  back  num- 
bers, to  help  in  making  up  complete  sets,  are  also  now  a\uiUiblc. 


for  an  additional  pumping  station  for  the  sewerage  of  Bentley  with-' 
Arfesey  and  Eostholme.     Besides  the  laying  of  sewers  and  the  con- 
struction of  storage  tank,  the  work  includes  engine  houss  equip- 
ment (including  electric  motors  and  pumps). 

BUSINESS  NOTICES. 

Messrs.  E.  P.  AUam  &Co.  announce  that,  owing  to  the  increasing 
demand  for  their  Premier  patent  motor-starting  switches,  regula- 
tors, controllers,  &c.,  it  became  necessary  to  e.\tend  the  scope  of  the 
business  and  a  private  limited  liability  company  has  been  formed 
under  the  title  of  the  I'remier  Electric  Control  (Ltd.),  which  has 
acquired  the  manufacturing  side  of  the  firm's  business.  Arrange- 
ments are  being  made  for  a  speedy  removal  to  new  works.  The 
electrical  contracting  department  will  continue  to  be  conducted  by 
Mr.  Allam  as  E.  P.  Allam  &  Co. 

It  is  announced  that  the  connection  hitherto  existing  between , 
Messrs.  Schiff  &  Co.  and  Messrs.  H.  G.  Mayer  &  Co.  has  been 
dissolved  by  mutual  consent.  Orders  or  letters  intended  for,  or  re- , 
mittances  due  to  Messrs.  Schilf  &  Co.  should  be  sent  to  67,  Alders- 
gate-street,  London,  E.G.,  where  the  business  will  be  continued.  It 
is  also  notified  that  the  business  in  England  will  shortly  ha  known 
as  "  Ship  Carbons  (Ltd.)." 

Association  Cables  Discounts.— W.  T.  Henley's  Telegraph., 
Works  Co.  announce  that  the  prices  given  in  their  list  dated  March,, 
1907,  for  Association  grade  cables,  wires  and  tlexibles,  will  be  subject, 
until  further  notice,  to  discounts  of  20,  15  and  10  per  cent.  The 
reduced  prices  will  apply  to  all  orders  received  after  1st  inst. 

Annual  Holidays. — The  Works  of  Messrs.  Mountain  &  Gibson 
(Ltd.),  Elton  Fold  Works,  Bury,  Lanes.,  will  be  closed  from  Friday 
evening,  Aug.  7,  till  Monday  morning,  Aug.  17,  and  no  goods  will 
be  received  or  dispatched  between  these  dates.  A  small  staff  will 
be  in  attendance  to  deal  with  important  and  urgent  matters. 


Sale  by  Tender.— By  direction  of  the  liquidator  of  Heed's  Elec- 
trical Co.,  Ltd.  (in  liquidation),  the  whole  of  the  stock  and  effects 
are  offered  for  sale  by  private  tender.  The  stock  includes  a  large 
number  of  lamps  of  various  voltages,  several  electric  motors  from 
,1  H.r.  to  n  H.r.,  desk  fans,  fan  motors,  electrical  accessories,  &c. 
The  whole  or  any  portion  may  be  tendered  for,  but  preference  will 
be  given  to  tenders  for  the  whole.  Tenders ;  to  the  liquidator 
(Mr.  Daniel  S.  Fripp,  C.A.),  9J,  Cannon  street,  London,  E.G.,  by 
11  a.m.  17th  inst.  Further  particulars,  forms  of  tender,  &c.,  from 
the  liquidator,  or  from  Messrs.  Maxwell  .<:  Dampney,  solicitors,  41, 
lUshopsgate- street  Within,  London,  E.G.   See  also  an  advertisement. 

Provisional  Order  for  Sale  —The  Town  Council  of  a  borough 
within  60  miles  of  London  and  with  a  population  of  about  6,000  ara 
prepared  to  dispose  of  their  provisional  electric  lighting  order. 
Further  particulars  from  Messrs.  Andrew  Wood,  Purves  &  Sutton, 
solicitors,  8  and  9,  Gt.  James-street,  London,  W.C. 

Dynamo  Wanted. — .Vn  advertiser  wants  a  second-hand  dynamo 
to  give  2.')0kw.  to  yOOkw.  at  about  ■•iO  revs,  per  min.,  but  if  pos- 
sible to  safely  run  to  700  revs,  per  min. 

Partner  Wanted. — .\  partner  is  wanted  in  a  small  electrical 
manufacturing  business,  to  bring  in  at  least  £2,00o  for  developing 
several  patents.     See  an  advertisement. 

Patents  Development.— Messrs.  Herbert  Iladdon  &  Co.,:U  and 
;52,  Bedford-Street,  Strand,  London,  W.C,  have  a  number  of  im- 
portant English  patents  of  which  the  owners  are  desirous  of 
arranging,  by  licence  or  otherwise,  for  the  manufacture  and  com- 
mercial j^velopuaeat  of  the  invent'ous  La  this  country. 
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Messrs.  Haseltiae,  Late  &  Co.,  7  and  8,  Southampton-buildings. 
London,  W.C,  have  patents  relating  to  "  Apparatus  for  Wireless 
Telegraphy  or  Telephony,"  the  proprietors  of  which  are  desirous  of 
entering  into  {irrangements,  by  way  of  licence  or  otherwise,  for 
exploiting  same  ia  this  country. 

The  proprietor  of  letters  patent  No.  23,-191  1902,  relating  to 
"Magnetic  Wheels,"  desires  to  dispose  of  the  patent  or  to  grant 
licences.  Inquiries  to  Messrs.  Cruikshank  &  Fairweather  (Ltd.),  In- 
ternational Patent  Agency,  65  and  (56,  Chancery-lane,  London,  W.C. 

The  owner  of  patent  No.  ll,05s  1906,  relating  to  "Improve- 
ments in  Electric  Circuit  breakers,"  wishes  to  negotiate  with  elec- 
trical engineers  with  the  view  of  granting  licences  thereunder.  In- 
formation from  ^[essrs.  Lloyd  Wise  &  Co  .  46,  Lincoln's  Inn-fields, 
London,  W.C. 

The  owners  of  patents  Nos.  1,919,  1,9-20  and  1.921  of  1905,  re- 
lating to  'Dynamo-electric  Machines,"  are  prepared  to  sell  the 
patents  or  to  grant  licences  thereunder.  Applications  to  Mr. 
Philip  M.  Justice,  55,  Chancery  lane,  London,  WC. 

CATALOGUES,  &c. 

G.  E.  C.  Instntutents. — The  accuracy  of  modern  electrical  instru- 
ments is  a  noticeable  feature  of  specialised  methods  in  this  branch 
of  manufacture ;  the  great  variety  of  instruments  available  must 
also  strike  the  casual  observer.  A  glance  at  the  latest  catalogue  of 
the  General  Electric  Co.  will  impress  the  reader  with  the  import- 
ance of  electrical  instruments.  The  main  portion  of  the  list  is 
devoted  to  "  Stanley"  and  "  Stanley  D'Arsonval  "  instruments  for 
switchboard  and  portable  use.  Another  important  section  is  that 
devoted  to  Aron  motor  and  clock  meters,  Ijoth  of  which  are  well 
known  in  the  electricity  supply  business.  The  list  is  got  up  in  the 
usual  G.  E.  C.  size  and  style,  and  will  prove  a  welcome  addition  to 
the  company's  comprehensive  series  of  publication?.' 

"  Excello  ''  Arcs. — There  is  much  virtue  in  the  mail  card  as  a 
means  of  keeping  a  trade  name  well  to  the  front.  This  has  been 
recognised  by  the  Union  Electric  Co.,  who  are  issuing  a  somewhat 
novel  card  dealing  with  Excello  arc  lamps.  On  the  front,  next  the 
address,  is  a  written  reminder  of  the  good  points  of  the  lamp,  and 
on  the  back  is  a  coloured  design  showing  graphically  the  attractive 
power  of  the  lamp,  for  round  the  globe  is  a  small  shoal  of  moths. 
The  card  itself  would  prove  attractive  in  a  window  and  is  stiflf 
enough  to  survive  mail  transit. 

Cooking  Outfits. — A  pamphlet  illustrating  and  briefly  describing 
the  Archer  sj'stem  of  electric  cooking  apparatus  reaches  us  from 
the  General  Electric  Co.  The  outfit  comprises  an  oven,  large  and 
small  saucepans  and  hot  plate.  The  aggregate  energy  consumption 
of  these  utensils  is  4|  units,  which  at  Id.  per  unit  would  represent 
the  cost  of  cooking  a  dinner  for  eight  persons.  It  is  possible  to  do 
roasting,  baking,  stewing  and  boiling  with  the  outfit,  and  the  total 
cost  is  just  under  i'20. 

Eledroitjtic  Valns. — Siemens  Bros.  &  Co.  send  us  a  new  supple- 
ment to  their  catalogue  of  electromedical  apparatus.  This  describes 
an  electrolytic  valve  for  rectifying  alternating  currents,  while  the 
apparatus  is  standardised  for  the  application  of  the  valve  to  X-ray 
work,  high-frequency  work,  accumulator  charging,  electroplating, 
Ac.  The  construction  and  use  of  the  valve  are  very  fully  described 
ar  d  illustrated. 

Ciihlen. — ,V  comprehensive  cable  list  just  issued  by  .Johnson  & 
Phillips  deals  with  practically  every  class  of  cable  manufactured.  It 
will  be  sent  on  request  to  interested  inquirers. 

Small  Mi'lors.-'The  small  motor  is  not  exploited  to  the  extent  it 
might  be  by  station  engineers  to  users  of  electrical  energy  generally. 
A  list  just  pulilished  by  the  Electrical  Co.  gives  full  details  of  a  line 
of  small  motors  and  dynamos  which  should  be  useful  lo  all  small 
power  users. 

"  Ediawtiii  "  Fiitingn.  The  latest  I'.diswan  leaflet  (F.  2,127) 
describes  and  illustrates  a  line  of  special  littings  suitable  for  use  out- 
side shops.  Three  lights  can  be  fitted  in  theglobes,  so  that  by  using 
high  candle-power  metal  filament  lamps  the  fittings  will  replace 
81  nail  arcs  outside  shops  and  in  other  exposed  positions,  &c. 

Suction  (las  I'lantx  — A  fully  illustrated  catalogue  of  gas  engines 
and  suction  gas  plant  is  being  sent  out  by  Kynoch  Limited,  Witton, 
Birmingham 

Elect ririil  Arces.iniie/i.—'McssTK.  Ward  &  Ooldstone,  Manchester, 
are  issuing  a  complete  catalogue  of  their  accessories,  which  will  be 
found  useful  by  all  contractors,  wirrnien.  \c. 

BANKRUPTCIES,  LIQUIDATIONS.  &c. 

Mr.  Paul  .1.  Mallmanii,  engineer,  has  obtained  his  discharge,  sub- 
ject to  judgment  being  signed  for  XI, 000  against  him. 

Liitliilitii's  ninkiii);  fur  ihvidrnil  were  irtiniicil  lit  £16,292.  5h.  lid  , 
n«(scl!i  Cftiiniiliil  lit  i873.  lis.  lil.  net.  The  li  ii^tec  r  (^iioilid  (lie  IimI'„' 
mcnt  of  priiofH  nmnuii(inn  (o  1111,696.  14n.  4iI..  of  wliirli  l'l,5C0.  6."  8il. 
had  been  iirtiially  nrliiiidcl,  and  pniliiible  rJaiins  iiinounlrrl  tn  CS.OOO. 
Nothing  hull  Ikxii  ifaliwcd  in  rfs|ioct  of  tlio  e'<tji(*,  bii(  thi'ic  \\»h  ii 
prciluiljility  <if  £75  being  reroivcd.  Unnkrupl  canio  to  Knglniiil  in  1900 
wiMi  ftlmut  £50  capidil.      For  two  yearM  he  travellol  the  country  n.f 


agent  foia  number  of  (rcrman  engineering  firm.?.  Bankiu|it  attiibutfd 
his  failure  to  losses  in  connection  with  processes  for  the  manufacture 
of  steel  which  he  owned  and  to  failure  of  negotiations  for  the  forma- 
tion of  ,1  company  to  work  same. 

Mr.  H.\NSEi.L  (for  debtor)  pointed  out  that  the  process  was  a  valuable 
one.  Nine-tenths  of  the  creditors  had  been  willing  to  accept  shares 
in  a  projjosed  company  in  satisfaction  of  their  dclHs  ;  liut  as  soon  as 
there  was  a  hint  of  bankruptcy  the  contracts  fell  tlirouj;h. 

The  liquidator  (Mr.  Wm.  MacConna1)in  the  winding  up  of  Patent 
Exploitation  (Ltd.)  has  been  released. 

Dolter  Electric  Traction  (Ltd.)  is  being  wound  up  voluntarily, 
Mr.  W.  S.  Ogle,  90,  Cannon-street,  London,  E.C.,  is  liquidator. 

The  Commercial  Electro-Chemical  Analysis  Co.  (Ltd.)  is  being 
wound  up  voluntarily.  Mr.  A.  C.  Roberts,  9  and  10,  Paneras-lane, 
London,  E.C.,  is  liquidator. 


PATENT  RECORD. 


APPLICATIONS  FOR  PATENTS. 

Note.  —  The  unde^meitlioncd  Applications  {exctpt  lltoxe  marked  f)  arifnot 
open  to  pnhtic  inspection  until  afte.r  acceptance  of  Complete  Specification^ 
Those  marked  t  are  o]xn  /or  insjxction  12  inonths  after  the  dale  attafhed 
to  them,  if  they  have  not  been  published  preriouxly  in  the  ordinary  course. 
Names  within  parentheses  are  those  of  communicators  of  inrenJ ion.s.  When 
Complete  Specification  accompanies  application,  an  asterisk  is  af1i.red. 

Manh  30.   1!K)S. 
System  of  electric  wiring. 
Acfiinudators, 
Lamp  holders. 
A('cumulati"irs. 
City 


IiJXITinx   f'c. 
an    optional 


).      Indiutinn 
branch    of   a 


6.972  Fennei.i.  &  Perrv. 
(i.!l73  Fennei.i.  &  Perrv. 
6.974  Fen'nei.i.  &  Perry. 

6.!l«l    U.4KER  &   HiCHES. 

7.002  Cohen   &   Cohen   (trading 

coils. 
7.009  Drewei.l.     Connection    for    closing 

fre<iuently  branched  circuit.* 

7.014  Z.\hkixuer.     Magneto-electric  ignition  apparatus.* 

7,028  Schiessler.     Apjiaratus  for  alternative  wireless  telegraphy  and 

telephony.  (.Application  for  patent  of  addition  to  No.  1.S48/08.)* 

7.<t41   RiHMER.     Powerful    interrupted   impulses    of   high    frequency. 

(Date    apjilied    for.    8/1/07.     Comprised    in    No.    .539,    dated 

8/1/07.)* 

7.045  NoEGt;ER.\TH.      Dvnamo-electric   machines 

1/4/07.  )*t 

March  31.   1908.] 
7.048  .Statter.     Time  element  devices. 


(Date  applied   for. 


'.07 


7. lis 
7.119 


applied    for.    5/4/07. 
Turbine  and 


Bevis    &    Ancoi.d.     .\rc    lamps.     (Date 

Comprised  in  No.  7941.  dated  ,5/4/07.) 
Warwick   M.\chinerv  Co.     (.A.E.t!..  (Jermany. 

like   wheels. 
K.T.-H.  Co.     (G.E.  Co..  U.S.)     Dynamo  electric  machines. 
April   I.   1 90S. 
7.169  (iARiiNER.     Telephone  and  telegraph  systems. 
7,188  Nathitshs  &  Westdeutchk  Thomasphosphatwerke  C.m.u.H. 

Electric'  furnaces.* 
7.2l!l  .\nAMiAN.      Elcctriially    controlled    a|)paratus    for   seeing   at    a 

distance* 
7.223  PoHi..  .Statter.  &  Ph«e\ix  Dvsamu  .Mk,;.  Co.       Motor-generator 
sets  for  controlliiiir  electric  supply. 
Bri'sh   Kiectkk  ai.   Kn<!INEEriN(!   Co..   ,\-    .Vri.ANU.     Tramway 

and  like  trucks.* 
Lake.     (Eleclrellc   Co..    I'.S.)     Automatic    musical    instrument 
jtlavers.* 

April  2.   1908. 
Gl.EW.      Electric  timinix  and  recording  devices. 
7.2S9  Siemens  .ScHi'cKERTWEKKK^ti.M.ii.H.    KcKulation  of  alternating 
current  commutator  machines.      (Date  applied  for,  2/4/07.)*t 
H.T.-H.  Co..  &  Ci.iiroH.      Dynamo  electric  iii.uhines.* 
.Ai.i.oEMETXE   Ei.KKTniciTATs  (iKS.     .\rc  lamps.     (Date  appliml 

for.  2/8/07.  )*t 
.Iackson.     Electric  motor  control  systems. 
KEi.iiATE.     Non-corroding   terminal   for   necuniiilntors 


7.231 
7.233 

7,261 


7.327 
7.328 

7..335 
7.337 


and    tlio 


like 


April  3.   litltS. 
Ei.Ei  TKic  &•  Ordnance  .Acce.s.sokies  Co..   Mali.  A   MrEi.i.RR. 

Elect romatrnelic  circuit  breakers  for  use  in  motor  loiit rollers. 
ICvKHsiiEl)  &  \'iiiNoi.ES.  iV  EvEK.siiKii.      .Apparatus  for  measuring 

elcctric.'il  n''istaiico. 
HiiitKE  .V   KoKKE.     .Switi'he.x. 
H.  I'.  II.  Co.     (C.K  Co.,  U.S.)     Electric  liactlon  ami  like  systems. 

April  4.   1908. 
.SiEMi;x.s  A-    Halske   A..(i.     TrstinK  eleitrolytic 
the  like.      (Datr-  applied  for,  4/4/07. )*t 
7.490  Horn.      l''i.\ing  of  insulators  to  tlie  arms  of  poles. 

7.493  Fksmkniien.      'IVIephonie  Ininsniitlers  or  relavs. 

for.  5/4/07.  )*t 

7.494  Fesskndkv.      Wireless  signalling.      (  Date  applied  for.  5/4/07. )*t 
7.507  OERTI.V  *    Drill. EV.      Eledricallv  healed  tools.     (Date  applied 

for,  6/4/07.  )*t 
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SPECIFICATIONS   PUBLISHED. 

1907  SrBciKii'ATio.NS. 
I,.i96  1'akk    a    Mason.     Electric  switches  specially  applicable  to 

railway  vehicles. 
4,8i:{  Havdo.x  &  Williams.     Dynamo-elsct ric  traiisn\issioii  of  power. 
B,85f>  W.iKwicK    Machinkrv    Co.      (G.E.    Co.,    U.S  )      Qoveniini; 

niech,Hni.<m  for  prime  movers. 
6,932  FosTKK  &  SrooR.     Electri3  ignitiiii;  apparatus. 
7, .155  Handiik  K,  Uykks  &  Smith.     Electrical  wiring. 
7,5.56  <V  7, .557  llAXDrotK,  Dykes  &  Smith.     Boxes  for  electric  wiriiif;. 
7,.i63  FuiKuiiKiM.     Electro-deposition  of  metal  on  hollow  article.^. 

(Date  applied  for,  30/3/06.) 
7.042  Lake  (Parker  Clark  Electric  Co.).     Filaments  fnr  incandescent 

lamps. 
7.712  Lakk  ( I n jicrsoll  Rand  Co.).     Electro-pneumatic  track  channelers. 
7,926  Hatfield  &  Lewis.     Arc  Lamps. 
8,020  B.T.-H.  Co.     (G  E.  Co.,  U.S.)     Electric  motor  control. 
8,03ti  CitAiii.     p;iectrodes  for  the  evolution  of  ozone  from  oxygen    or 

atmosplieric  air. 
S.153   B.T.-H.  Co.     (G.E.  Co.   U.S.).     Electric  motor  control  systems. 
8,388  B.T.-H.  Co.  (G.E.  Co.,  U.S.)  Systems  of  lighting  tiy  arc  lamps. 
8,629  HiJiAN.      Utilisation  of  electrical  energy  in  the  case  of  inter- 
mittent or  suddenly  changing  loads. 
9,270  CcM-Mixs.     Automatic  electromagnetic  sanding  gear  and  foot 

sanding  gear. 
10.071   BT.-H.    Co.     (G.E.     Co..     U.S.).     Supports    for    filaments    of 

incandescent   lamps. 
11,022  Hirst  &  Leoschek.     Lightning  an  esters. 
11,854  Gibbons.     Telemotor  apparatus. 

13.044  Webb.     Insulators  for  telegraph,  telephone,  and  like  wires. 
14.101    B.T.-H.  Co.     (.\.E.G.,  Geniiimy).      Control  of  winding  gear. 
17,147  SnrTHAM      Electrically-operated   fountains.     (Date   applied   for 

4/8/06.) 
17,783  Meyer.     Electromagnetic  reversing  coupling. 
17,972  Siemens  &  H.4LSKE  A.-G.     Incandescent  lamps  having  filaments 

made  from  a  plastic  mass.     (Date  applied  for,  28/8/06  ' 
18.406  EwART.     Switches. 
19,027  (^HAFMAT.     Electrolytic   process   for  the  preparation   of   indigo 

dyes.     (Date  applied  for,  28/8/0().) 
19,075  Siemens  Bros.  &  Co.     (Siemens  &  Halske  A.-G.).     Apparatus 
actuated  by  the-  passage  of  trains  to  control  railway  i)oints  or 
signals. 
21,104  Fletiher.  Magazine  fuses  for  electric  light  and  power  circuit. 
21,623  MoLLER.     Electric  striking  mechanism  for  time-pieces. 
22,745  Siemens  Bros.  &  Co.     (Siemens  &  Halske  A.-G.).     Telephone 

exchanges. 
24.135  Allge.meine     Elektrictats-Ges.     Alternating     current     com- 

mutating  machines.     (Date  applied  for,  1/11/06.) 
24.769  WoLH.ArPTER.     Insulated  railway  rail  joints.     ( Date  applied  for, 

8/11/06.) 
21,802  TiMAR  &  Von  Dreoer.     Transforming  electric  currents. 
2.5,126  Cowpek-Coles.  Apparatus  for  the  electro  deposition  of  metals. 

25.832  WoLHAUPTER.      Insulated  railway  rail  joint. 

25.833  WoLHAiPTER.     Insulated  railway  rail  joint.     (Date  a])|)lied  for, 

6/12/06.) 
26,081  Meyeklinc;.      Electricity  meter  for  direct  current  having  a 

l>ermanent  magnet  and  an  armature  oscillatory  in  the  field 

thereof.     (Date  applied  for,  23/11/06.) 
2(>,.531   Ges.    Ki-R    DRAHTHisE    Tele<:iiapiii  E      Receiver    for    wu-eless 

telegraphy.      (Date  a])plied  for.  3/12/06.) 
26.617    Palmer.      Electric  alarm  clocks. 
26,925  U.NTEKKERii  &  Helmle,     Method  of  ensuring  insulation  of  high 

tension  magneto  sparking  apparatus. 
27,232  Meyeklini:.     Ampere  hour  meter  with  an  armature  rotating 

in  the  field  of  a  permanent  magnet,   i  Date  applied  for,  19/4/07.) 
27,400  Rawlincs  &   Smith.     Electrical  box  couplings. 
28,212   HiiFFE     &     .Jei.fs.      Electrical     liHking-a]iparatus     for     railway 

signals. 
2.^,425  Ai.li;eueink  Elektkicit/vts  (;ks.     Electric  measuring  instru- 
ments.    (Date  applied  for,  2/1/07.) 
28,542  HiORTH.       Electrical   induction  furnace.      (Date  applied  for, 

4/1/07) 

1908    SpECIFK  ATIONS. 

79  Kryloff  &  SciiiMiNEK.  Electromagnetic  apparatus  for  deter- 
mining the  hardness  of  para-magnetic  metals. 

NiiMoisiiN.     Selective  electric  signalling. 

CniiisriAN.  Electrically-heated  hot  water  bottles.  (Date 
applied  for,  8  1  07. 

Lertoi-rne.     Electric  motors.     ( Dale  applied  fm-,   1(1/1/191)7.) 

Tri'MIM.ER.  Electrical  heating  apparatus.  (Dale  applied  for, 
1/2/07.) 

Alliiemeine  Elektrkitats  Ges.  Multiple  rate  electricity 
meters.     (Date  applied  for,  11/1/07.) 

Bosch  (firm  of).  Testing  installation  for  electromagnetically- 
operated  sparking  plugs.    (Date  applied  for,  22/3/07.) 

SicMENS  Bros.  Dynamo  Works.  (Siemens  Schuckertwerke 
Oes.)    Ma.ximum  demand  electricity  meters. 

Nicholson.     Telephonic  receivers. 

Grob.  Producing  a  constant  booster  voltage  with  variable  speed. 

Stei-Nlrt  &  Stein.     Apparatus  for  electromagnetic  treatment. 

KiNsEi.LA  &  HoDGETTi.     Eleotrical  alarms  for  tramcars. 
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COMPANIES'  MEETINGS  AND  REPORTS. 


Anglo  American  Telegraph  Co.  (Ltd.). 

The  half  yearly  meeting  was  held  on  Friday  last,  Mr.  Francis  A. 
Bevan  presiding, 

The  SECRETARY  (Mr.  T.  H.  Wells)  read  the  notice  convening  the 
meeting  and  the  auditors'  reiiort. 

The  CHAIRMAN  said  :  Gentlemen,  there  has  been  during  the  last 
half-year  a  decrease  in  our  receipts  amounting  to  £15,000  compared 
with  the  corresponding  half  of  last  year.  I  do  not  think  we  should  be 
much  surprised  at  this,  seeing  how  very  slack  business  has  been,  and 
that  we  have  not  yet  recovered  from  the  eftect  of  the  American  crisis 
of  last  ye.ar.  There  is  little  doubt,  I  think,  that  over  there 
they  cannot  give  themselves  thoroughly  to  business  until  the  very 
important  matter  of  the  election  of  a  new  I'resident  for  the 
United  States  is  decided.  We  hope  that  when  this  matter  is 
settled  we  shall  see  a  revival  of  business.  Now,  .although  our 
ordinary  receipts  have  decreased,  there  was  an  increase  in  receipts 
to  the  amount  of  £6,400  from  the  "  Minia."  The  net  result  is  that  our 
receipts  were  £8,650  less.  I  think,  perhaps,  I  ought  to  add  that  we 
do  not  think  that  decrease  is  in  any  m.arked  manner  owing  to  the 
operation  of  wireless  telegraphy.  I  mention  this  because  a  question 
might  be  asked  on  that  point.  The  effect  of  wireless  telegraphy,  so 
far  as  I  can  see,  has  been  very  little  indeed  upon  us.  They  may  have 
taken  a  little  business  from  us  at  Montreal,  but  it  is  so  little  that  I  do 
not  think  it  has  really  had  much  effect  upon  our  receipts.  On  the 
other  side  of  the  accounts  there  has  been  a  slight  decrease  in  working 
expen.ses  of  £1,460,  chiefly  owing  to  our  not  having  to  charter  a 
ship,  as  we  did  last  year,  for  the  renewal  and  repair  of  cables. 
But,  on  the  other  hand,  we  have  had  to  carry  £10,L00  to  renewal 
fund,  so  as  to  gradually  make  up  that  fund  to  the  £1,000,000 
agreed  upon.  Therefore,  we  have  bad  to  debit  ourselves  with 
£8,540  more.  These  two  items  make  about  £17,C00,  which  shows 
you  the  diH'erence  in  the  carry  forward  this  j'ear  compared  with  last 
}-ear,  £7,000,  against  £24,000.  I  am  glad  to  inform  the  shareholders 
that  we  have  completed  the  renewal  of  our  short  ends  at  this 
side,  running  out  60  miles  to  200  miles  on  the  west  coast  of  Irehmd, 
and  during  the  last  two  years,  during  which  time  we  have  been 
carrying  out  these  operations,  we  have  Viad  no  damage  from  trawlers. 
We  believe  this  has  been  the  case  with  our  cables  at  the  shore  end, 
because  they  are  now  so  strong  that  trawlers  cannot  inflict  the  injury 
upon  them  that  they  used  to  do,  but  it  would  be  premature  to  say 
they  cannot  damage  onr  cables,  for  their  heavy  nets  can  now  be 
let  down  to  a  depth  of  300  fathoms,  and  we  believe  that  they  are 
making  them  still  more  powerful,  and  that  they  w  ill  be  able  to  let  the 
nets  down  to  50O  fathoms.  Attention  has  been  called  by  this  company, 
and  by  the  Commercial  Company  to  this,  and  in  deference  to  our 
remonstrances  .t.  Departmental  Committee  of  the  (iovernment  is  con- 
sidering this  matter.  Now  what  the  result  may  be  I  cannot  say,  because 
the  committee  has  not  jet  reported.  It  is  a  rather  difficult  matter, 
the  sea  being  free  to  everyone,  liut  we  have  suggested  that  steps 
might  be  taken  by  the  Government  to  warn  ships  off  just  the  par- 
ticular line  or  zone  along  which  our  cables  are  laid,  and  to  enforce  this 
warning  a  gunlioat  or  a  (iovernment  steamer  might  cruise  about.  I 
cannot  say  whether  the  Government  are  likely  to  carry  out  our  wishes, 
but  considering  the  enormous  importance  of  obtaining  and  i-et.-iining 
uuinto'rupted  communication  between  this  country  and  the  United 
States,  I  do  think  the  Government  ought  to  do  something  to  help  the 
cable  companies  (hear,  hear).  We  have  had  many  breaks  on  the  other 
side,  which  have  occurred,  we  lielie\'e,  from  the  same  causes,  and  if 
only  the  Government  here  will  do  something,  then  we  might  make  re- 
presentations to  the  Canadian  and  the  United  States  Governments,  and 
ask  them  to  follow  suit.  The  only  other  matter  I  need  allude  to  is  to 
tell  you  that  our  new  building  in  Olfl  Broad-street  is  nearl\  (•oni])letefl. 
We  have  already  spent  £43,000  on  the  [jurchnse  and  'ert'ction  of  that 
ijuilding,  and  we  shall  huve  tosj^eiid,  jK^rhaps,  something  under  £7,000 
more.  We  shall  have  a  good  property,  fitted  with  the  latest  ap- 
pliances, and  I  believe  it  will  be  in  every  way  suitable  for  our  pur- 
poses.     1  now  move  the  adoptiitn  of  the  rej.>ort  and  accounts. 

Sir  GERALD  FITZGERALD,  K  C.M.G.,  sccondc.l  the  moli.m, 
which  was  carried  unanimously. 

Votes  of  thanks  to  the  chairman,  directors  and  start'  were  passed, 
and  the  meeting  terminated. 

BAKER  STKEET  &  WATERLOO  RAILWAY  CO.— Gross  i-eceipts  for 
the  half-year  to  .lune  30  amounted  to  £S3.529,  an  increase  of  x20,077 
^3^64  jjcr  cent.)  over  the  corresponding  half  of  1907.  Working  expen.ses 
were  i;45,453,  iucrea.so  £3,325  (7'89  per  cent.)  After  providing  for 
interest,  &c.,  and  for  4  per  cent,  preference  dividend  (and  crediting 
net  revernie  with  £2,142.  Ss.  8d.  receivable  from  the  Underground 
Electric  Railways  Co.  of  London  i  there  remains  £9,855.  The  directors 
recommend  a  dividend  at.  the  rate  of  /  per  cent,  on  the  ordinary  shares 
and  an  additional  dividend  at  the  rate  of  2|  per  cent,  (making  3  per 
cent,  per  ainium)  on  the  ordinary  shares  other  than  those  held  by  the 
Underground  Company  or  their  nominees.  12,910,801  passengers  (in- 
cluding workmen  and  season  ticket  holders)  were  carried  (against 
9,936,995).  Passenger  receipts  were  £79,869  (l-48d.  per  passenger) 
against  £61,501  (r49d.),  and  train  mileage  was  522,406  (against 
468,460j. 

BLACKPOOL  &  FLEEtWOOD  TKAMROAD  CO.-Including  the  balance 
from  last  half-year-,  the  profit  for  the  half-year  ended  June  30  (after 
providing  for  debenture  interest)  is  i3,662.  7s.  lid.,  and  the  directors 
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recommend  a  dividend  at  the  rate  of  4  percent.,  absorbing  £3,000,  and 
lyriting  off£500  to  depreciation.  The  number  of  passengers  carried 
during  the  half-year  was  899,34^  j'eceipts  from  all  sources  being 
£11,042.  2s.  lOd. 

BRITISH  THOMSOS-HOUSTON  CO.  (LTD.)— At  the  meeting  on  Thurs 
(lav  la.st  Mr.  J.  F.  Nauheim  said  the  accounts  were  distinctlj'  better 
than  la.st  year,  and  amounted  to  £98,000  against  £50,000.  "The  in- 
crease was  due  to  improved  methods  of  manufacture  and  strict 
economy.  The  directors  had  reduced  their  indebtedness  b)-  purchas- 
ing debentures  to  the  e-xtent  of  £3,560,  and  had  also  written  off  excess 
cost  incident  to  the  establishment  of  the  manufacturing  business  b\' 
£6,707,  leaving  £10,000  to  be  written  off.  The  companj-  had  now  ac- 
quired all  the  outstanding  interest  in  the  patents  of  the  Curtis  steam 
turbine. 

CENTRAL  LONDON  RAILWAY  CO.— At  the  meeting  yesterday  (Thurs- 
daj )  Sir  Hy.  Oakley  said  the  company  had  had  no  very  serious  trouble 
during  the  past  half  year.  The  undertaking  had  been  completed  bj" 
the  construction  of  a  loop  at  Shepherd's  Bush,  and  a  station  had  been 
constructed  opposite  the  Franco-British  E.xhibition.  During  the  first 
four  months  of  the  half-j-ear  there  was  a  decrease  of  1,034,000  passen- 
gers, and  it  was  no  doubt  due  to  loss  of  trattic  for  distances  over  which 
passengers  were  carried  for  a  penny  liy  motor  and  other  omnibuses. 
At  the  opening  of  the  exhibition,  however,  new  life  appeared  on  the 
line,  and  in  six  weeks  they  had  676,000  more  passengers  than  in  the 
corresponding  period  last  year.  Through  bookings  had  been  developed 
during  the  past  year,  and  in  the  half-j-ear  alone  they  carried  2,296,000 
through  passengers.  They  were  reluctant  to  abandon  the  twopenny 
universal  fare,  but  the  extra  penny  on  the  former  fares  had  compen- 
sited  them  bj*  nearly  £12,000,  and  the  earnings  had  increased  by 
£3,761.  He  understood  the  promoters  of  the  exhibition  were  trying  to 
arrange  for  its  continuance  next  year. 

CHARING    CROSS,    BOSTON   &   HAMPSTEAD    RAILWAY    CO.— Gross 

receipts  for  the  half-year  ended  June  were  £88,883,  and  worknig  ex- 
penses £56,493.  After  providing  for  interest,  &c.,  there  remains 
£332.  16s.  4d.  to  be  carried  forward.  12,132,639  passengers  (including 
season  ticket  holders)  were  carried,  .igainst  9,881,357  in  the  December 
half-year. 

GREAT  NORTHERN  &  CITY  RAILWAY  CO.— At  the  meeting  on  Wed- 
nesday the  Earl  of  Lauderdale  referred  to  the  serious  falling  ott'  in 
revenue  and  passengers  during  the  past  half-year,  due  mainly,  he 
urged,  to  the  severe  competition  of  London  County  Council  electric 
tramways  and  in  some  degree  to  the  alteration  of  certain  fares,  as 
from  Nov.  1  last.  The  additional  re\  enuc  from  increased  fares  had 
compensated  to  a  great  extent  for  the  heavy  loss  in  passengers.  Out 
of  the  total  decrease  of  1,363,105  in  local  bookings,  over  1,000,000  was 
for  Id.  distances.  The  board  had  done  their  best  to  meet  the  competi- 
tion by  speeiiing  up  th?.  trains.  Referring  to  tlie  recent  lire  at  the 
Moorgate  station  of  the  City  &,  South  London  Eailwaj'  he  said  that  it 
wash.ard  to  find  anvthiug  on  their  .system  tliat  wascomlnistible.  Their 
station  platforms,  signal  boxes  and  the  whole  equiiiment  were  prac- 
tically fireproof.  Their  later  carriages  were  all  constructed  of  steel, 
while  their  older  carriages  had  been  rendered  fireproof  by  careful  in- 
sulation of  all  electric  cables. 

GREAT  NORTHERN,  PICCADILLY  &  BROMPTON  RAILWAY  CO.-Gross 
receipts  for  the  half  vear  ended  J\ine  amounted  to  £147,764.  an  increase 
of  £41,193  (38-65  i)er  cent.)  on  the  corresponding  half  of  1907.  Work- 
ing expenses  were  £74,984,  a  decrease  of  £811  (107  per  cent.).  After 
providing  for  interest,  &c.,  and  for  preference  dividend  there  remains 
£22,476.  The  directors  reconnnend  a  dividend  at  the  rate  of  J  per 
cent,  on  the  ordinary  shares.  17,446,477  passengers  (including  work- 
men and  season  ticket  holders)  were  carried  (against  11,953,759)  the 
train  mileage  was  956,933  (against  919,884),  ancl  the  passenger  recei  pts 
£142,111  (l-9Sd.  per  iias.senger)  against  £102,836  (206d  ). 

LIVERPOOL  OVERHEAD  RAILWAY  CO.  -firo,ss  revenue  receipts  for  the 
h.ilf  vr.u  ended  .lunc  30  wctv  £37,868.  7s.  4d.  and  working  expenses 
£30,'511.  O.s.  8d.  I'asscngcrs  carried  were  5,367,286,  against  5,804,629 
in  the  December  and  5.423,595  in  the  June  half  of  1907.  'J'he  falling 
oil  in  tiatlic  is  attributable  to  the  shrinkage  in  tr.ule  and  the  consider- 
ubli;  ruimlicr  of  .steamers  laid  up.  The  railway  has  been  carefully 
maintained,  and  the  train  service  ha»  been  workeil  satisfactorily.  The 
balance  available  for  dividend  is  £7,206.  16s.  9d.,  and  the  directors 
recommend  a  dividend  of  5  per  cent.  pcraTwuim  on  the  1832  preference 
shares  (less  t.ix),  leaving  £4.206.  16s.  9d.  to  be  carried  forward. 

METROPOLITAN  DISTRICT  RAILWAY  CO.  The  report  for  the  half- 
year  enrled  June  states  that  the  gross  receipts  were  £247.900,  incre:ise 
£27,272  compared  with  the  correspomhng  half  of  1907.  Working 
expenses  were  £154,829,  iiicrea.se  £10,895.  .Mier  providing  for  interest, 
Ac,  there  wan  a  dclicit  of  £8,961,  added  to  £10,937,  proportion  of  net 
rcveinic  arising  from  the  City  lines  joint  undertaking  total  of  £19,889, 
cc)ni|>ared  with  £28,191  in  1907.  The  passengers  (including  workmen 
and  season  ticket  holders)  were  29,626,585,  increase  4,199,761.  Thi' 
iiverago  receipt  per  passenger  was  l'86rt.,  docroiisc  0'06d  ,andlho  train 
mileage  wa.s  1.443,347,  incrcnsc  269,604. 

METROPOLITAN  RAILWAY  CO.  Sir  Charles  MacLarcn,  Marl,  M.P., 
seated  ;it  the  nifi'tirig  la-t  weekth;it  passenger  trn tlie  showed  an  in- 
e.ouse  of  £6,C80.  'I'hcre  was  a  decrease  in  all  ela.ssc.s  of  passengers 
diio  to  several  causes.  There  were  more  season  tickets  issued,  and 
thero  was  also  the  increase  in  their  fares  made  in  conjunction  with  the 
Central  I>ondon  Railwaya  year  ago.  The  latter  caus<di,id'somrwhat  aug- 
mented their  riceipts,  but  it  had  <liminished  the  number  of  passengers. 
Omnibus  and  tube  competition  would  not  affect  them  in  future.  The 
nciipls  per  passenger  had  grown  from  l'399fl.lo  r463d.  I'uflii  pro 
sen!   conditions  it   was  iinpottsiblu   to  cuiilemplate  extensions  under 


capital  account,  and  orders  for  railway  materials  and  engineering  pro. 
ducts  were  being  witlihcld  because  the  state  of  the  net  revciuie  account 
of  so  many  comjianies  did  not  warrant  the  issue  of  further  capital. 
The  depression  in  tlie  steel  and  engineering  trades  was  largely  due  to 
the  condition  of  things  to  which  he  was  referring  and  the  trading  in- 
terests of  the  country  were  being  thereby  injuriously  affected.  They 
proposec'  to  pay  a  dividend  on  the  ordinary  stock  at  the  rate  of  10s. 
per  cent. 

The  work  of  installing  automatic  signalling  was  proceeding  rapidly, 
and  when  the  whole  system  is  completed  during  the  current  half-year 
the  earning  power  of  the  line  will  be  considerably  enhanced,  by  reason 
of  their  being  able  to  get  so  many  more  trains  per  hour. 


NEW  COMPANIES,  MORTGAGES  AND  CHARGES. 


NEW  COMPANIES. 

FOREIGN  &  COLONIAL  LIGHTING  CO.  (LTD.)  (99,020.  i -Reg.  July  29, 
capital  £30,C00  in  £1  shares  to  carry  on  the  business  of  engineers,  pro- 
ducers of  electric  light  or  power,  &c.  Reg.  office,  58,  FinsV>ury-pave- 
ment,  London,  E.G. 

NEWCASTLE  EMLYN  &  DISTRICT  ELECTRIC  SUPPLY  CO.  (LTD.) 
(99,027.)— Reg.  £2,000  in  £1  shares,  to  generate,  develop  and  accu- 
mulate electrical  power  derivable  from  the  falls  of  the  River  Tivy,  and 
to  carry  on  in  Newciistle-Emlyn  and  adjoining  districts  the  business 
of  an  electric  light  and  power  company. 

YORKSHIRE   CABLE   CO.    (LTD.)     (99,015.) -Reg.    July    28,    capital 
£5,000  in  £1  shares,  to  carry  on  the  business  of  electricians,  engineers, 
contractors  and  manufacturers  or  producers  and  workers  of  and  dealers 
in  electricity,  electric  wires,   cables,   dynamo  and   instrument  wires,    1 
&c.     First  directors,  R.  R.  Stcll,  W.  J.  Stell  and  W.  J.  Stork.  t 

MOETGAGES  AND  CHARGES.  < 

NORFOLK  ELECTRICAL  CO.  i  LTD.) —Particulars  of  £1,000  debentures 
created  bv  resolution  of  June  13,  1908,  have  been  filed  pursuant  to 
.sec.  10  (3)  of  the  Companies'  Act,  1907,  the  whole  amount  being  now 
issued.  Property  charged  :  Company's  undertaking  and  luoperty.  pre- 
sent and  future,  including  uncalled  capital.     No  trustees. 

SWITCHGEAR  CO.  (LTD.)  — Second  debenture  dated  July  7,  1908,  to 
secure  £2,000  charged  on  company's  property,  present  and  future,  ni- 
cluding  uncalled  capital,  has  been  registered.  Holders,  Cowans 
Limited. 


CITY  NOTES. 

MEMORANDA  (Au".  6).— Bank  rate  2i  per  cent,  (since  May  28, 1908) 
Price  of  silver,  24,^j5d.'per  oz.  Consols  86g — 864.  for  money  and  86J — 
863  account.  Consols  Pay  Day,  Sept.  1 ;  Stock  and  Shares  Continua- 
tion Days,  Aug.  11  and  25  ;  Ticket  Days,  Aug  12  and  26  ;  Pay  Days, 
Aug.  13  and  27  ;  Mining  Share  carry-over  Day,  Aug.  10. 

Prices  of  Metai.s  (London). — Copper,  cash,  60}S— 61  fj  ;  three 
months,  61J— 62.  Lead,  English,  14J  ;  foreign,  15J— 13^.  Spelter, 
foreign,  19-19J.  Tin,  English,  138—139;  foreign,  cash,  138g  — 
1391,  three  months,  139;  — MOJ.  Iron,  Cleveland,  ca.sh,  51/1—51/3  ; 
three  months,  49/11— 50 -.  

CALCHTTA  ELECTRIC  SUPPLY  CORPN.  (LTD.)— During  the  four  weeks 
ended  June  26,  561,055  units  were  delivered  to  consumers,  compstred 
with  490.743  units'in  the  conespondiug  period  of  1906. 

CHARING  CROSS,  WEST  END  &  CITY  ELECTRICITY  SUPPLY  CO.  (LTD.) 
This  com|iany  has  declared  an  interim  dividend  at  the  rate  of  5  per 
cent,  jier  aninnn  on  the  ordinary  shares  of  the  West  End  undertaking, 
and  increased  the  carrv  forward  in  the  case  of  this  undertaking  to 
£4,748,  and  in  the  case  of  the  City  undertaking  to  £4,591.  The  figures 
for  the  half-year  ended  June  30,  comp.ired  with  the  correspcuiding 
period  of  last  vear  (excluding  bulk  supplv  from  one  undertaking  to  tho 
other)  are  :  -  I'l  <•■</  &i'/  -5,509,773  units  sold  (against  5,098,880  in  1907), 
revenue  £68,237  (against  £65.093).  ( Wv  -4.792,335  units  sold  (against 
4.234,389),  revenue  £50,114  (against  £46,372V 

DDBLIN  &  LUCAN  ELECTRIC  RAILWAY  CO. —Tho  rej)ort  for  the  half- 
year  ended  Jui\e  stales  th.it  after  providing  for  interest  there  is 
available  £860.  9s.  2d.,  and  the  directors  recommend  payment  of  the 
half  year's  preference  dividend.  £393.  9s.  2d.  being  carried  forward. 

W.  T.  HENLEYS  TELEGRAPH  WORKS  CO.  (LTD.) -The  directors  have 
declared  .in  inierini  dividend  on  ilic  preference  shares  at  the  rate  of 
4))  per  cent,  per  annum,  and  on  tho  ordinary  shares  at  the  rate  of  10  Iter 
cent,  perannum  for  Iho  half-ycarendcd  .luneSO,  both  less  tax,  [layamo 
Sept.  1. 

KENSINGTON  &  KNIGHT3BRID0E  ELECTRIC    LIGHTING  CO.   (LTD  ) 
Tho  directors  have  declared  an  interim  divulend  at  the  late  of   8  per 
cent,  per  annum  (4,s.  |)er share),  less  tax,  on  tho  ordinary  shares  for  the 
|iasl  h.ilfyear. 

LIVERPOOL  &  DISTRICT  LIGHTING  CO.  (LTD.) -Tho  directors  have 
deolareil  mi  inlriiiu  diMilcinl  .it  I  ho  ralo  of  5  per  cent,  for  tho  half- 
yeai  oridod  .luiio  ,'^0. 

LONDON,  BRIGHTON  &  SOUTH  COAST  RAILWAY  CO.  The  E»rl  of 
Bc.ssborough  on  Wodnesday  said  that,  with  regard  to  their  suburban 
1  rathe,  the  oloctrilicalidii  of  the  Soutli  London  linos  h.is  proccpding 
rapidly,  and  the  o.viicrimenlal  running  lietween  Peckham  Ryo  and 
Biittor.sca  Park  would  be  coininciicc<l  before  the  end  of  tho  current 
half  N'oar. 
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ELEGTBIC  TRAMWAY  AND  RAILWAY  TRAFFIC     ll  ELECTRICAL  COMPANIES'  SHARE   LIST. 
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1  0/6 
St.,  iiX 
SI.  I  Iz 
St.l  21% 
Sl.i  3)/. 

»i.  sk 

St.  I  SjZ 
st.l  81% 

81. 1  nr. 


4% 
4/0 
0/6 
0/8| 
4J% 
2/6 
2/6 
4J% 
6/0 
2/S 

4% 

6/6 

4J% 

4J% 

9% 

4X 

i% 

i'ln 

6% 

m 

8% 
4% 
2% 
4% 
i'i 
2/6 

*x 

IS? 

6% 

6X 


NAMB. 


ELECTRICITY  SUPPLY. 

Bonrn^mouth  A  Poolo  Eleo.  Snp.  Ord... 

Do.     4J  per  Cent.  Cum.  Pref.  

Do.     6  per  Cent.  Cum.  .Second  Pref.  ... 

Do.  4J  per  Cent.  Ueli.  S(ock  (red.)  ... 
Bromlt-y  (Kent)  El.  Lt.  Si  Power  Shares 

Do.  Do.  l8t  Debu, 

Brompton  ft  Kenningtnn  Elee.  Sup.  Ord 

Do.    7  per  Cent.  Pref. 

CentrRlEleo.  Sun.  Co.4^  Oaar.Dh.Stoek 
Ch»rint'CrosB(W.EndACity)El.Sup.Co. 

Do.    4J  per  Cent,  Pref.  

Do.    4  per  Cent.  Deb.  Stock  (red.) 

Do.     City  Undertaking  4i%  Cm.  Pref. 

Chelsea  Electric  Supply  Ord, 

"  Du.  4J  per  Cent.  Deh.  Stock  (rod.)  .., 
♦City  of  London  Electric  Lighting  Ord.. 
f   Do.     6  per  Cent.  Cum.  Pref. 

Do.     6  per  Cent.  Deh.  Stock  (red.) 

Do.  4  J  per  Cent.  2nd  Deb.  Stock  (red. 
CountyofDurhamElec.  P.D.  Ord 

Do.     5  per  Cent,  non  Cum.  Pref.  

tCounty  of  London  Elec.  Supply  Ord 

I  Do.    6per  Cent.  Cnm.  Pref. 

Do.    4J%  Deh.  Stock  (red.)    

Do.     Second  Deb.  Stock..., 

Folkestone  Electricity  Supply  Co.  Ord. 

Do.     6  per  Cent.  Cum.  Pref. 

♦  Do.    4J  1st  Deb.  Stock  (red) 

Hove  Electric  Lighting  Ord 

Kensington  ft  Knightsbridge  Ord 

Do.     6  per  Cent.  1st  Pref 

t  Do.     4  percent.  Deb.  Stock  (red.) 

Eensingtn.  4  Knetbg.  Co.  &  Netting  Hill 

Co.  (Joint  Station)  4%  Deb.  Stock  (red.) 

Kent  Elec,  Power  (^o 

London  Electric  Supply  Ord 

Do.     6  per  Cent.  Pref. 

Do.     4  per  Cent.  Ist  Mort.  Deb 

tMetropofitan  Electric  Sup.  Ord 

Do.    4i  per  Cent.  Cum.  Pref.  

Do,     4  J  percent.  Deb.  Stock  1st  Mort. 

Do.  8J  per  Cent.  Mrt.  Deb.  8tock(red.: 
Midland  Elec.  Corp. for  P.D.latMort.Db 
Newcastle  &  Dist.  Elec.  Ltg.  Ord 

Do.    4»  per  Cent.  Deb 

Newcast'le  Elec.  Supply  Ord 

Do.     6  per  Cent,  non  "Cum.  Pref. 

Do.  4  per  Cent.  Mort.  Deb.  red.  1907. 
Northern  Counties  Elec.  Sup 

Do.     4J  per  Ceut.  Deb 

Notting  Hill  Electric  Ord 

Oxford  Electric  Ord 

Do.     4  percent.  Deh.  Stock    

tSt.  James'  Si  Pall  Mall  Elec.  Ord. 

t  Do.     7per  Cent.  Pref.    

Do.  3*  per  Cent.  Deb.  Stock  (red.)  .. 
Smitilield  Markets  Electric  Snp.  Ord.. 

t  D  J.     4  per  Cent.  Deb.  Stock 

South  london  Electric  Supply  Ord 

South  Metrop'n  Elec.  Lt.  &  Power  Ord 

Do.     7  per  Cent.  Cum.  Pref 

Do.     4ilstDb.  Stk.  Red 

Urban  Electric  Supply  Ord 

Do.     5  per  Cent.  Cum.  Pref.    

Do.     4*  per  Cent.  Ist  Mort.  Deb 

tWestminater  Elec.  Sup.  Ord 

Do.    4J  per  Cent.  Cum.  Pref.   

ELECTRIC  RAILWAYS,TRAMWAYS,&,c. 

Baker  St.  &  Waterloo  iX  Perp.  Db.  St 
Bath  Elec.  Trams  Pref.  Ord 

Do.     5  per  Cent.  Cum.  Pref. 

Do.     4J  1st  Mort.  Deb.  Stock  (red.).. 

K'ham  &  Midland  Trams  41  Ist  Db.  Stk. 

tBristol  Tramways  &  Carriage  Ord. 

Do.     Cum.  Pref.  (fully  paid) 

Do,  .4  per  Cent.  Debs ; 

British  Electric  Traction  Ord 

Do.    6  per  Cent.  Cum.  Pref. 

Do.     6  per  Cent.  Perpetual  Debs. 

Do.     ii  per  Cent,  2nil  Deb.  Slock 
Central  London  Ordinary  Stock 

Do.     4  per  Cent.  Pref.  Slock    

Do.     Deferred  Stock    

Do.     4  per  Cent.  Debs 

Charing  X.Euslon&llnipstd  Per.Dh.Stk. 
City  of  Birmingham  Trams.  6%Clu. Pref. 

Do.     4  per  Ceut.  1st  Mort.  Dobs. 

tOitv  &  South  London  El.v.  Con.  Ord.  ... 
t  Do.     6  percent.  Perp.  Pref.  (1891)    ... 

t  Do.     (1890) , 

t  Do.     (1901) •• 

t    Jo.     (1003)  

Do.     4  per  Cent.  Perpetual  Debs 

tDublin  United  Trams.  Ord 

t  Do.     6  per  Cent.  Pref 

Gt.  Northern  &  CilyWy.  Pref.  Ord.  (1%  I 
G.  Northern,  Piccadilly  &  Brompton  Ord, 

Do.    4  per  Cent.  Deb.  Block 

Hastings  ii  Dist.  Elec.  Trams,  6%  Cm.  Pf. 

Do.      4i  Db.  SI 

+  ;lmperial  Tramways  Ord 

!I>o.     6  per  Cent.  Pref.  

IDo,     4J  per  Cent.  Debs 

I.  of  Thanet  E.  T.  &  Lt.  6  per  Cent.  Pref. 

Do.    4  per  Cent.  Dob.  Stock 

Lauarkshiro  Traiu\\ays  

Lanes.  Utd.  Trams  6  i  Prior  Lien  Db.  St. 
Liierpool  Overhead  Kailway  Ord 

Do.    5  per  Cent.  Pref 

Do.    4  per  Ceut.  Deb 

London  United  Trams.  5i  Cum.  Pref.  ... 

Do.  4  per  Cent.  Ist  Mort.  Deb.  Stock 
Mersey  Con.  Ord.  Stock    

Do.    3  per  Cent.  Perp,  Pref.  

Metropolitan  Elec.  Tramways  Uef.  

Do.    6  per  Cent.  Cum.  Pri-f. 

Do.     4J  ner  Cent.  Deb.  Stock  

Metropolitan  Bailway  Consolidated* 

Do.    Surplus  Lands  Stocks 

Do.     8^  per  Cent.  Preference 

Do.    3)  per  Ceut.  "  A  "  Preference  

Do,    8j  per  Ceut.  (Vjovcctible  Pref. 

Do.    8i  per  Cent.  Debenture  Stuck 

Do.    S-i  pel  ■  -111.  "  A"  Ditto 


Price 

Wed.. 

Aug.  5. 


irj-ii 
9? -II  a 

loi-i'j 

100  —108 
4i-6 

94  —97 

7  -8 

ej-7} 

88  -101 
8.*- 4 

4  -4) 

94  -97 

39-44 

8  —3} 
100 -103 

oj  -loi 

12  —13 
122  —125 

101  —104 
2|— 3 
3il-44 
7J-8J 

lOJ-lOl 
106   -109 

98  -101 
4i-6i 
6  — 6i 

98  —99 
6  —64 
8  -9 
6  -6i 

94  —97 

97  -101 

86  -90 
5-18 

4  J -6 

89  -92 
41-61 
4i-4| 

106  —109 
H  -89 
94  -97 

n-s 

94  -96 
64-58 
6i-6g 

96  -97 

93  —95 
12  —13 
6J-6i 

96  —98 

86  — 9U 

J -I 

68  -72 

2i-SJ 

i-i- 
1  -li 

100-103 

J-IJ 

li-sy 

82  — Sj 

n-H 

5  -64 
9)  —92 

i-i 

86  -9: 
91-94 
101-11} 

8J-9i 

■93  -98 

li-li 

4J-4J 

95  -94 
76  —78 

89  -71 

87  -SJ 

63  —06 

101  -101 
81  —84 

4i-43 

97  -100 
3?i  -S3.J 

111  -111 
1  19  —112 

107  -111) 

102  —105 
11.0—103 

12  —13 

12J -13i 

4-1 

7i-71 

90  -9i 
31-SJ 

93  —9b 
10  —11 
BJ-IO 
9j  -9i 
i-H 

64  -61 
9S-1CJ 

91  —93 

a-a 

SJ-6J 
81  -8iJ 

flt-7J 
79  -81 

1  -3 

8  -6 

93  -96 
364-374 
87  —60 
««  —69 
76  — 7» 
73  -76 
90  —93 
:;8     01 


Ratk  X  i 

YIILD-  1 

ED. 

£  a. 

d. 

6    7 

0 

4     7 

0 

6  11 

1; 

4     7 

6 

5  10 

0 

4  12 

9 

6    0 

6 

4  10 

0 

4     0 

C 

,  6     5 

0 

5    0 

0 

4    2 

6 

5  11 

0 

6    8 

9 

4     7 

6 

6  17 

0 

4  13 

0 

4    0 

0 

4    0 

6 

8    9 

7 

6    5 

0 

5  17 

fl 

6  11 

6 

4     1 

0 

4     9 

0 

5    7 

0 

4  11 

0 

4  U 

0 

6  11 

0 

i  6  11 

0 

t  4  12 

0 

i    2 

6 

3  19 

0 

6    0 

0 

6    8 

0 

«    U 

0 

!  4    7 

0 

6     4 

n 

4  12 

6 

4     1 

« 

3  19 

0 

4  12 

6 

'  6     3 

0 

4  14 

■9 

7  12 

4  1 

4  15 

8 

4     8 

4 

1  4  16" 

9 

5    8 

0 

6  12 

0 

1  4     2 

0 

6    1 

8 

4  16 

0 

3  18 

0 

6  11 

0 

5  19 

0 

4    0 

0  ' 

6  12 

0 

4    7 

R 

16  12 

0 

10  12 

0 

3    6 

0 

5  17 

6 

4     2 

0 

4     7 

0 

10  13 

0 

6  14 

0 

4  19 

II 

4  17 

0 

8     0 

0 

4    6 

6 

4    2 

0 

6  15" 

0 

4    4 

6 

4  10 

n 

3  11 

3 

3  17 

0 

4  15 

11 

6    6 

0 

4    0 

0 

4  17 

6 

4     7 

6 

!  4    9 

3 

4  11 

(1 

4  15 

3 

3  17 

6 

5    0 

0 

4  la 

6 

6     6' 

0 

4     7 

0 

8    0 

0 

4  13 

9 

I  7     7 

3 

0    0 

(1 

4  18 

0 

6  11 

0 

6    a 

0 

6    7 

6 

8    0 

0 

4  13 

0 

6  li 

0 

4  15 

0 

■. 

M 

6    3 

6 

4  13 

9 

1     6 

6 

4    0 

0 

3  19 

9 

4     8 

6 

4  12 

0 

8  15 

» 

■<  17 

0 

DIVIDBNP 
DUB. 


Mar,  Sept, 
Feb,  Aug 
KpI),  Aur 
Jbii,  .luly 
April.  Oct 
May,  Not 
March. . .. 
Mar,  Sept 
June,  Dec 
Feb,  Aug 
Feb,  Aug 
Jan,  July 
Jan,  July 
March  . . 
June,  Deo 
Feb,  Aug 
Jan,  July 
June,  Dec 
Jan,  July 
April,  Oct 
April,  Oct 
Feb,  Aug 
Mar,  Sept 
Jan,  July 
May,  Nov 
April,  Oct 
Mar,  Sept 
Feb,  Aug 
April,  Oct 
Feb,  Aug 
Jan,  July 


HUHINKSa 

Wekk  to 

Aril.  5 

Uiijh-j  Low- 

est.     est. 


m. 


loj 


104 


'^^if^^ 


n 


m 
m 


97 

7rl 


83} 


Um 


April,  Oct 
Jan,  July 
Mar,  Sept 
Mar,  Sept 
Jan,  July 
April,  Oct 
Jan,  July 
June,  Dec 
Jan,  July 
June,  Dec 
Feb,  Aug 
Jan,  July 
Feb,  Aug 
Feb,  Aug 
Jan,  July 
Mar,  Aug 
Jan,  July 
March  .. 
March  . . 
Jan,  July 
Feb,  Aug 
Feb,  Aug 
Jan,  July 
Feb  .... 
Feb,  Aug 
April   ... 

Feb,  Aug 
April,  Oct 
April,  Oct. 
April,  Oct 
April,  Oct 
Mar^  Sept 
Jan,  July 

Jan,  July 
April..,. 
Jan,  July 
AprU,  Oct 
Jan,  July 
Feb,  Aug 

Feb,  Aug  I 
June,  Dec 
Feb,  Aug 
April,  Oct  : 
May,  .Nov  . 
Feb,  Aug  ; 
Feb,  Aug  I 
Feb     ....  i  a* 
Jau,  July        -•    ,     .. 
Jan.  July     t3i     82| 
April,  Oct 
'April,  Oct 
Fel),  Aug   ' 
Feb,  Aug  I 
Feb,  Aug 
Feb,  Aug 
Feb,  Aug 
May,  Nov 
Feb,  Aug 
Feb,  Aug 
Feb,  Aug 
Feb,  Aug 
Jan,  July 
Mar,  Sept  | 
April,  Oct  [ 
Mar,  Sept  \ 
Mar,  Sept  ' 
Jan,  July 
Mar,  Bept  , 
Jan,  July  i 
Feb,  Aug  I 
Jan,  July 
Feb,  Aug 
Feb,  Aug 
Jan,  July   ' 
Jan,  July  ' 
Jan,  July 
Feb,  Aug. 


April..   . 

Feb,  Aug 
Jan,  July 
Feb,  Aug 
Feb,  Aug 
F*fb,  Aug 
Vvh,  Aug 
Feb,  Aug 
Jan,  July 
Jnn,  July 


931 
69i 


98i 


i\      g 


I  9U 


93| 

m 

8(4 


set 


*  In  oaJo-itaiiDg  the  yield'allowKDOe  baa  been  made  tor  accrued  intereat  but  not  for  redemption 

t  1%  Dindend 
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ELECTIMCj^L    C!0]MI»ATVIES'    SHAR^E    J^TST.— Continued. 


S   DlVI- 
D  iDEND 


NAUB. 


Price 
Wed.. 
Aug.  6. 


I  Rate  % 
I  Yuld- 

I        >D. 


DlVTDEND 
DCE. 


BD8IIIESS 

H 

Last 

W»  EK  TO 

s 

OIVI- 

Aug.  5. 

DEBD 

NAMJE. 


Price 

Wed., 

Ave.  5. 


Eate% 
Yield- 
ed. 


DIVIDEBD  I  S™J?«s 
Due       !  ^^^^  ™ 

•  A  IT..  6.1 


Ft. 

St 

tt. 

3J% 

St. 

3% 

Hf. 

4!; 

St. 

HZ 

St. 

n 

St. 

it 

6 

1 

c/9i! 

1 

U/6 

St. 

i\X 

1 

U/7{ 

St. 

4X 

•21  —26 


lOQi  6% 

..  6% 

5  .. 

6  .. 
St.,  ti 


b 

St.! 

St.! 
5 

St. 
2 
2 

St. 

St.' 
6' 
6 

Bt. 

11 


1  1/4J 

I  2/41 
1  0/7J 
e  6/0 
3/0 

Ax 


46  -49 

7     2 

73  -76 

3  19 

98  — in2 

3  18 

46  -50 

3     8 

115  -120 

1>     U 

71  -78 

6     5 

}--* 

8     6 

8-: 

6  13 

93  -!6 

4  14 

J-1 

B     U 

76-80 

6     0 

75  -80 

6     5 

39  —43 

11  12 

5-18 

_ 

8S-3g 

— 

83  —SB 

b    b 

\i-\i 

7  12 

3i;-3ij 

4  16 

li'.-U's 

3  16 

ej-t} 

V     4 

0  -6* 

4  12 

102  — 1U6 

4    5 

93  —98 

4  12 

4% 


4J? 

4i? 
IfJ'O 
2/6 
n% 
1  1/0 
St.  44% 
1  0,9§ 
1!  0/7  J 


1 
1 
1 
3 
100 
1 

^' 
Bt. 

e; 
Ci 

St. 
St. 

6 
St. 

2 

2 
St. 

10  wo 

Bt.l  i% 


m 

J/O 
0/7J 
S/0 

65J 
0/7J 
2/0 
0/7J 

2/6 
4/2 
*% 
6% 


4J% 


IX 


6 

6 

St., 

Ill 

lOli 

1 

1 

1 
bl. 

1 

5 

12 

IbO 

1 

I 
Bt. 
St.' 
100 

IKJ   16/6 
luj  lC/0 


lu/0 
2/3 

HX 

5/0 

*x 

O/Vj 
0/7J 


12/0 

iX 

2/0 
0/6 
S% 
*A 
iiX. 


b 

b 

100 


HLECTRIC  RAILWAYS  4.  TRAMWAYS-  Co«(/««erf. 

Jlplroliiililan  Diall-i.l  EailwavOnI :     .l]*"!?^ 

Do.     Exieiisioii  Pret.  (."i  per  Cent.)   

t  Do.     Af?Mlefl  Fxl.  Pi-of.  (Int.  Guar,  hv 
Und.  Elec.  BIts.  Co.  of  London,  Ltd!) 

Do.     3  ppr  Cent.  Consoltd.  Rent-chargei 

Do.     4  pPr  Cent.  Midland  Rent-charge 

Do-     Guar.  Stock  4  per  Cent 

Do.    6  per  Cent  P.  rp.  Deb.  Slock  

Do.     4  per  Cent.  Ditto 

New  Gen.  Tmct.  6  per  Cent.  Cum.  Pref. 
Potteries  Electric  Traction  Ord 

Do.     5  per  Cent.  Cum.  Pref.   

Do.    4il  per  Cent.  Deb,  Stock    

ts   Met.  Elec.  Trams.  4  Ug.  67,  Cm.  Pref. 

Do.     4  per  Cent,  Peb.  Stock  1     i? 

Sunderland  Diat.Elec.Trma.5%l8tMt.Db.l      ''' 
T'ndereround  Elec.  Rya.  Co.  of  London... 
Vorkshire  (W.R.)  Elec.  Trama.  Ord 

Do.    eperCent.  Cum.  Pref.    

Do.     4.\  per  Cent.  1st  Debs 

ELECTRIC  MANUFACTURING,  Ac. 

Aron  Electricity  Meter  Ord ; 

Do.    6%  Cnm.  Pf.  lex  (n  8/0  arrears)... 

Babcock  &  "W'ilcoi  Ord 

Do.    Pref 

British  Insulated  &  Helaby  Cablea  Ord. 

t   Do.    6  per  Cent.  Pref. 

Do.  4»  per  Cent.  1st  Mort.  Deb.  (red.) 
British  Thoma'n-Honst'n  4J%  1st  Mt.Db. 
British  Westinghonse  6  per  Cent.  Pref... 

i      Do.     4  per  Cent.  Mort.  Deb.  Stock 

Brush  Electrical  Engineerinf; 

Do.     6  per  Cent.  Pref.  non. Cum 

Do.    4i  per  tent.  Perp.  1st  Deb.  Stock 

Do.     Perpetual  2nd  Deb.  Stock    

Callender's  Cable  Con.  Ord 

Do.    6  per  Cent.  Cum.  Pref 

Do.     4^  per  Cent,  lEt  Mort  Debs,  (red.) 

Castner-Kellner  Alkali  Co 

t  Do.    4i  per  Cent.  Ist  Mort.  Deb.  (red.). 

Chadburn's  (Ship)  Telegraph  Ord 

Do.     6  per  Cent.  Cum.  Pref.  

ConsoIifJated  Electrical  Co 

Consolidated  Signal  Co 

Do.     6  per  Cent.  Cum.  Pref.  

fCrompton  &  Co.  (Nos.  1  to  Sa.OOO)   

Do.    6  per  Cent,  let  Mort.  Debs.  (red.). 

Davis  &  I'ininiins 

Dick,  Kerr  &  Co.  Ord 

Do.     6  per  Cent.  Cum.  Pref 

Do.     4J  per  Cent.  Deb.  Stock    

Edison  &  Swan  United  ("A"  Sh.)  (£3  pd.) 

Do.    (£6  paid)    

Do.    4  per  Cent.  Mort.  Deb.  Stock  (rd. ) 

1     Do.     6  per  Cent.  2nd  Deb.  Stock 

I  Edmundson's  Elec.  Corp.  Ord.    

Do.     6  per  Cent.  Cum   Pref.  

Do.    4j  per  cent.  1st  Mort.  Deb.  (red.) 

Electric  Construction  Co 

t  Do.     7  I  er  Cent.  Cum.  Pref.  

Do.     4  per  Cent.  Perp.  1st  Mort.  Debs. 
j  General  Electric  (1900)  6%  Cum.  Pref.... 

I     L'o.     4  per  Cent.  1st  Mort.  Debs 

flenley's  Telegraph  Works  Ord 

Do.    '4}  ))er  Cent.  Pref.   

I'O.     4j  per  Cent.  1st  Mort.  Deb.  Stock 
India  P.utbcr,  Outla  Percha,  4c.,  Wrks. 

Do.     4  per  Cent.  Debs,  (red.) 

Kalional  Elec.  Construction  Co 

BichardsoDB,  Weslearth  it  Co. ,  Ltd .  Ord. 

Do.    6  per  Cent.  Cum.  Pref. ...    

J  «.    4>  per  Cent.  Perp.  Deb.  Stock    ... 

timplei  Conduits  Ord 

L'o.    6  per  Cent.  Cum.  Pref. 

lelegraph  Construction  &  Maintenance 
;jo.    4  per  Cent   Deb.  Bonds  (1909)    ... 

'   Vickers,  Sons  4  Maxim.  Ltd,,  Ord 

I     Do.    fa  per  Cent.  non. Cum.  Preference 
I     Do.    5  per  Cent.  non-Cum.  Preferred 
I     Do.    4  iierCcnt.  )8t  Mort.  Ul).  Sk.(red) 
1     Do.     4i  per  Cent.  2nd  Mort.  Deb.  (red.) 
Do.    f>  per  Cent.  ^r>l  Mnrt.  Debs.  Bcrip. 

.l.(i.\Vliitc&Co.O>  Cm. Pref. 

\\  illans  &  Robinson  Ord 

Do.     6  per  Cent.  Cum.  Pref. 

Do     4  per  Cent.  Ist  Mort.  Debs 
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Cuba  KuhnjBrine  Orel 7^- 8J     1 

Do.     Preferene  10  lier  Cent 154— lej  j 
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Do.    6  per  Ci-ut.  Dobs 
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II  0/7i 
St.'  4% 
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Do.    Coll.  Trust  81,000  4  per  Cent.  Bds 
Anglo.Portug'se  TeL  5%  1st  Mt.Db.  Stk, 

tChili  Telephone 

Monte  Video  Telephone  Ord 

Do.    5  per  Cent.  Pref. 

tNationa!  Co.  Pref.  Stock 
t  Do. 
t  Do. 
t  Do. 
(  Do. 
Do. 
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123  -127 
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7f-8\ 
as — la\ 
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1004— iu8J 

Def.  Stock :;64-117j 

6  per  Cent.  Cum.  1st  Pref.    ,     10—12 

6  per  Cent.  Cum.  2nd  Pref. 1     10  —12 

5  per  Cent.  non-Cum.  3rd  Pref. ...       54  — £  s 

Deb.  Stock  Si  per  Cent,  (red.)    ...      98  — \i,0 
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5  0 
5  0 
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6% 
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4/0 
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Oriental lA— 1  . 

Do.    6  per  Cent.  Cum.  Pref. li— U 

Do.     4  per  Cent.  Red.  Deb.  Stock '  88  — 9l 

Telephone  Co.  of  Egypt  44%Db.Stk.(red.)  98—101 

tUnited  Kiver  Plate 64—7 

Do.    6  per  Cent.  Cum.  Pref. 6  — 54 

Do.     45  Deb.  St.  Ked 99J— lolj' 


FINANCIAL,  INVESTMENT,  Ac.      { 

Elec.  4  Gen.  Investment  6%  Cum.  Pref.  \      34—4 

Globe  lelegraph  &  Trust I'.'i- 10} 

Do.    6  per  Cent.  Pref. ,  ll-ii- IBJ 

-■■-—■  '  127  — liO 
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COLONIAL  AND  FOREIGN  ELECTRIC 
RAILWAYS,  TRAMWAYS.  &C, 

Anglo-Argentine  6%  Cum.  1st  Pref.  6J-0| 

Do.     10;i  Non-cum.  2nd  Pref.   88—"* 

Do.     Permanent  B%  Deb.  Stock  141  —H6 

Auckland  Elec.  Trams.  5%  Deb.  (red.)...,  h3  — lu6 

Brisbane  Electric  Trams.  Invest.  Ord....'     4,^^- 4,'^ 

Do.    5  per  Cent.  Cum.  Pref. 4J-bJ 

Do.    44  per  Cent.  Db.  Prov.  Certs 6b  — H'i 

British  Columbia  El.Ry.Df.  Ord 1   124-12! 


4  12 


ao'o  t  Do.     Pref.  Ord.  stock I   109 —1  til 

6%  Cum.  Perp.  Pief.  Stock ;   1U4  -loi 

4J  per  Cent.  1st  Mort.  Deba I   l.l  -lot 

\  ancouver  Power  Debs I   100—103 

101  -  Ul 


5% 

iiX 

iiX 

HX 


101      KOI 


2/6 

6% 
6% 

6% 


6    2/8 

100  a/6 

1  iiX 


1/3 
4,< 
6% 
5.4 


6% 
6% 
1/0 


100  U/7J 

St.  I  6% 

St.;   aV 
.  0/ 

4/  4 
bX 


Do. 

Do 

Do 

Do.    4J%  Perp   Con.  Deb.  St. 
Buenos  Ayres  Elec.  Trams    (1901)  Ltd. 

Deb.  St 

Buenos  Ayres  Grand  National  Ord.   

Do.    6  per  Cent.  Cum.  Pref.  

Do.     54  per  Cent.  Pref.  Debs 

Do.    6  per  Cent,  lat  Deb.  Bonds 

Buenos  Ayres  Lacroze  Trams  1st  Mt.  Db. 
tBuenos  Ayres  Port  4  City  Tram.  1st  Mt. 

Deb.  Stock  £76  Paid    

Calcutta  Tramways  (1  to  137,610)  

Do.     6  per  Cent.  Cum.  Pref.     

Do.    4j%  1st  Deb.  Stock  (red.)    

Cape  Electric  Tram  Shares 

City  of  Buenos  Ayres  Trams  Co.  (,  1904)Sh. 

Do      4  per  Cent.  Deb.  Stock 

Colombo  Ir.  4  Ltg.  5%  Ist  Mt.  Db, 
Electric  Traction  Co.  of  Hong  Kong  5 

per  Cent.  1st  Mort.  Deb; 
Havana  Elec.  By.  Con.  Mt.  6%  *l,000  60 

year  Coup.  Bus 

Kalgoorlie  fclec.  Trams  Sh 

Do.    6  per  Cent.  "  A  "  Deb.  Stock 

Do.     b  per  Cent."  B"  Ditto 

Lisbon  Elec.  Trams.  Ord 

Do.     6  per  Cent.  Cum.  Pref. 

Do.     E  per  Cent.  Reg.  Mort.  Deb.< 
yi-dras  Llec.  Trams.  6%  Deb.  Stk 
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Bt. 


tMexicolranis  Uo.  Com.  St 
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44%  tJlontreal  Bt.  Ry.  Sterbng  44  per  Cent 

Debs.  (1922)    , 

I/O       Perth  Elec.  Trams  Old  , 

5X         Do.      Ist  Mt.  Di).  Stock  '0' 

3/0   j  Bangoou  Elec.  Trams  4  Sujiply  Co.  b;; 

1      Cum.  PI'. 

41%      Do.    i^X  l6t  Mort.  Dob.  Slk 

V^i      Sao  Paulo  Tramway,  Light  4  Power  Co. 

\       $100  Stock 

f>%        Do.     5  per  Cent.  1st  Mt.  $500  Db 

44t  I  Toronto  Ky  Co.  1st  Mt.  i\Ji  Stcr.  Bonds 
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COLONIAL  AND  FOREIGN  ELECTRICITY 
SUPPLY  &c. 

Adelaide  Elec.  Spiv  Co.  6%  Co.  Pr,   *i-H 

tBomliayE.B.  4T.6'/.,Cm.Pf.   »'  — 1«1 

Do.     4j  per  Cent.  Deb.  Slk. (red.)  W  — 96 

CaliullH  Elec.  Sll|iply  Old »1 -«1 

Ciinndian  Gen.  Itlcc.  Ho.  Com.  bt lOt'  — ''* 

CB»tiiorBleclrolvlicAlknllCo.(ofU.8.A.)  I 

Isl  Mort.  Stl.  Debs 92-97 

Kleel.  Deiclopmint  Co  of  Ontario «'■   8SX  I 

Elec.   Ltg.  &  Irac.  Co.  of  Aust,  6  perl  I 

Cent.  Cum.  Pref. |  S  -81     | 

Co.    5  per  Cent,  Deb  Stock  ;  8S  —  »li     | 

Elec.  Siii»plv  Co.  of  Victoria  6  per  Cent,, 

1st  Mort,  Id-b.  Bl 00  -98 

Indian    Klec.   Sup,  ii  Trac.  Co.  Cotlltil. 

Del).  81.  Kd I  30—40 

KBlgiiorlie  Elec.  Power  4  Ltg.  Ord.  i  i\— ,\ 

Do.     6  per  Cent.  Cum.  Pi  el ]  (-1 

Madras  E.  B.  Oorp.  6  per  Cent.  Conatu. 

Deb.  Bt 66  — »0 

Meiican  hire.  Light  Co.  6%  lat  Mori. 

Gold  Ponds    8I|— 86iX 

.MdiiauLt.i  I'uwir  Co.  Cap.Sl 'A —li    \ 

t  Do.  5X  1st  Mort.Uold  Hml 84i-'69| 

tMoiitr.al  Lt.  lll..\:  Power  Co.  Cap.  St....  »>  — lui  1 
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Do.     6  per  Cent.  noil. Cum.  Prof  i—\ 

Do.     Ii  percent.  Deb.  Block 00—98 

Koaanu  Klec.  Co.  U/.  Pref.  (1-20.0UO) <t-A4 

bhawiuiiiau  Water  h  Power  Co.  Cap.  St.  78  — 7» 

Do.     6perCenl.Bd>. 102  — 10«X 

Victoria  I'alls  Power  Co.  Pref |— 4 
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NOTES. 


The  Synchronising  of  Clocks. 

If  the  liritish  Science  GuiM  succeeils  in  its  efforts  to 
secure  the  synchronising  of  public  clocks  it  will  earn  no 
small  amount  of  public  gratitude.  We  can  imagine  nothing 
worse  than  the  chaotic  condition  of  affairs  in  this  re- 
spect in  London,  while  the  variety  of  times  exhibited  by 
City  clocks  would  be  highly  amusing  if  it  were  not  of  such 
grave  importance.  A  report  has  just  been  issued  by  a 
committee  appointed  by  the  British  Science  Guild  to  con- 
sider this  queslion,  and  some  valuable  recommendations 
are  made.  At  present  the  various  post  offices  receive 
correct  time  daily,  but  the  control  and  correction  of  their 
clocks  is  effected  by  hand.  The  committee  make  the 
admirable  suggestion  that  the  Postmaster-General  should 
be  asked  to  arrange  for  these  functions  to  be  per- 
formed automatically,     The  cost    would   not    be    exces- 


sive, and  the  advantages  would  be  very  great.  It  is 
also  suggested  that  deputations  should  be  sent  to  the 
Corporation  of  London,  the  L.C.C.,  the  Office  of  Works, 
and  the  various  railway  authorities,  asking  them  to  co- 
operate l)y  synchronising  the  clocks  under  their  control. 
A  highly  important  recommendation  is  that  the  Local 
Government  IJoard  should  be  asked  to  secure  the  passing 
of  a  bye-law  making  it  compulsory  for  owners  of  clocks 
exhibited  to  the  public  either  to  have  such  clocks  syn- 
chronised or  to  remove  them.  We  imagine  there  ought 
to  be  no  great  difficulty  in  adopting  this  suggestion,  for  it 
will  not  be  disputed  that  a  clock  which  indicates  the 
wrong  time  is  worse  than  no  clock  at  all,  and  might  almost 
be  classed  as  a  public  nuisance. 


Reflected  Illumination. 

We  have  heard  much  in  the  past  few  years  of  the  illu- 
minating engineer.     His  rise  has  been  practically  contem- 
poraneous in  this  country  with  that  of  the  metal  filament 
lamp ;  yet  it  appears  that  he  has  done  little  to  apply  this 
lamp  for  reflected  or  indirect  illumination.    The  arguments 
of  the  illuminating  engineer  are  sound  enough  in  so  far  as 
they  relate  to  the  grouping  of  lighting  points  and  either 
the  decrease  or  increase  of  the  number  of  units  to  meet  the 
needs  of  particular  cases.      With  reflected  lighting  he  has 
at  command  an  almost  perfect  system  of  distribution,  and 
by  the   use  of  metal  filament  lamps  can  olitain  a  steady 
white  light  pre-eminently  adapted  for  indirect  illumina- 
tion.    The  installation  described  on  another  page,  while  it 
may  not  be  the  first  of  its  kind,  is  certainly  'the  first  to 
which  our  attention  has  been  directed  where  modern  metal 
filament  lamps  have  figured  prominentlyin  the  illumination 
of  a  first-rate  hotel.    We  commend  it  to  the  notice  of  illumi- 
natingengineers  and  electrical  contractors  generally,  because 
it  seems  to  us  to  open  up  a  new  field  for  the  modern  incan- 
descent lamp,  while  incidentally  it  solves  a  troublesome 
problem  for  hotel  managers.     The  illuminatiou  of  a  large 
room  wliich  may  be  devoted  to  the  purposes  of  dining, 
smoking,  lounge,  reception,  reading,  &c.,  is  not  to  be  under- 
taken lightly  if  the  '"  house  "  is  to  achieve  a  reputation. 
We  do  not  hesitate  to  say  that  the  present  system  of  sus- 
pended lamps,  or  electroliers,  with  its  many  points  of  light- 
ing to  disturb  and  arrest  the  eye,  leaves  much  to  be  desired. 
J  lost  hotel  rooms  aie  lofty  and  have  plenty  of  white  ceiling 
expanse,  so  that  reflected  lighting  is  not  difficult  of  applica- 
tion, given  an  efficient  illuminating  unit.     The  metal  fila- 
ment lamp  appears  to  supply  this  need  exactly,  both  on  the 
score  of  economy,  energy  and  effective  illumination. 
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Traffic  Increase  on  the  Tubes. 

At  a  time  when  the  railway  companies  of  this  country 
are  mucli  troubled  bj'  diminished  local  and  suburban 
passenger  traffic,  it  is  gratifying  to  notice  the  excellent 
progress  which  is  recorded  in  the  recently  issued  half- 
3'early  reports  of  most  of  the  underground  railways  of 
London.  Thus,  the  "  Bakerloo  "  tube  records  an  increase 
of  over  30  per  cent,  in  the  number  of  passengers, 
compared  with  the  corresponding  half-year  in  1907 ; 
whilst  the  Great  Northern,  Piccadilly  it  Brompton  tube 
shows  an  increased  traffic  of  no  less  than  46  per  cent., 
and  the  JMetropolitan  District  IJailway,  which  has 
been  established  for  many  years,  and  consequently  has 
less  opportunity  for  development,  about  1(5  per  cent. 
The  increased  number  of  passengers  making  use  of  these 
imderground  railways  can  scarcely  be  attributed  entirely 
to  the  opening  of  the  Exhibition  at  Shepherd's  Bush,  since 
the  improving  proispects  of  the  several  companies  were 
apparent  some  months  ago.  It  is,  however,  to  the  co-opera- 
tion of  the  various  companies  in  encouraging  the  inter- 
change of  traffic  that  the  improved  conditions  are  largely 
due.  That  this  interchange  of  passengers  is  now  taking 
place  on  a  considerable  scale  is  evident  from  the  statement, 
on  Monday  last,  of  Sir  George  S.  Gibb,  chairman  of 
the  Baker  Street  and  Waterloo  Piailway,  that  36  percent,  of 
their  passengers  travelled  with  through  tickets  from  or  to 
other  tubes.  The  importance  of  co-operation  in  working 
has  now  been  fully  realised  by  the  railway,  omnibus  and 
tube  companies,  so  that  whilst  the  general  public  are  pro- 
vided with  improved  means  of  transit,  the  necessity  for 
carrying  passengers  at  a  loss  should  be,  to  a  large  extent, 
removed. 


Gas  Problems. 

Some  interesting  statements  were  made  last  Friday  at 
the  half-yearly  ordinary  general  meeting  of  the  London 
Gas  Light  &  Coke  Co.  The  Governor,  Mr.  Coi:bet 
WooDAi.L,  referred,  first,  to  the  decreased  sale  of  gas  and, 
second,  to  the  increased  quantity  unaccounted  for.  He 
explained  the  diminished  sale  on  the  basis  of  climatic 
conditions,  the  substitution  of  new  lamps  for  old,  and 
methods  of  burning  which  are  increasingly  economical 
from  year  to  year ;  but  he  did  not  refer  in  any  way  to  the 
competition  by  electricity.  Tiie  total  quantity  of  gas  sold 
was  ^  per  cent,  less  than  that  sold  in  the  corresponding  six 
months  of  last  year,and  although  this  appears  an  insignificant 
amount  when  thus  stated,  yet  it  represents  no  less  than 
61,000,000  cubic  ft.  AVe  do  not  imagine  that  the  situation 
causes  any  alarm  to  the  gas  industry  generally,  nor  is 
there  any  reason  wliy  it  sliould  ;  Imt  the  point  sliould  be 
observed  by  the  electrical  industry,  for  it  is  likely  that  a 
.similar  experience  will  befall  it.  For  the  same  reason 
that  improved  methods  of  consumption  have  affected  the 
gas  industry,  so  will  the  electrical  industry  lip  aOectcd, 
and  it  should  be  ])reparpd  for  the  contingency,  wliich,  how- 
ever, can  be  met  largely  by  energetic  canvassing  for  new 
consumers.  Metal  lilament  lamps  will  undoubtedly  cau.so 
a  reduction  in  coiisuinjition  by  existing  consumers,  but  they 
will  al.so  prove  a  powerful  means  of  obtaining  fresh  revenue. 


TiiK  Becond  point  raised  at  the  mooting  is  of  groat  in- 
terest, not  only  to  engineers,  but  also  to  the  public  at 


large.  It  appears  that  no  less  than  956,000,000  cubic  ft. 
of  gas  were  unaccounted  for  by  the  Gas  Light  &  Coke  Co- 
during  the  six  months  ended  June,  1908.  This  is  un- 
doubtedly a  serious  matter  for  both  company  and  public, 
and  is  rightly  regarded  in  that  light  by  the  officials  of  the 
company.  Moreover,  the  quantity  unaccounted  for  is 
increasing  at  an  alarming  rate,  being  J  per  cent,  of  the 
total  output  greater  than  during  the  corresponding  period 
last  year.  It  was  suggested  at  the  meeting  that  the 
enhanced  loss  is  due  to  the  great  increase  in  the  weight  of 
vehicles  using  public  roads  and  the  speed  at  which  they 
run.  Whatever  the  cause,  it  is  certainly  a  matter  of  great 
urgency,  and  every  effort  should  be  made  to  devise  a  remedy. 


University  of  Manchester. — Dr.  J.  E.  Petavel,  F.R.S.,  has 
been  elected  professor  of  engineering  and  director  of  the 
Whitworth  Laboratories  in  this  University. 

Wireless  Telephony. — The  Amalgamated  Kadio  Telegraph 
Co.  confirms  a  statement  pnlilished  some  time  ago  that  effec- 
tive wireless  telephonic  communication  was  established  between 
Sy  ngbj',  near  Copenhagen,  and  Weissensee,  near  Berlin,  a  dis- 
tance of  260  miles. 

SebastopolVama  Cable. — The  new  submarine  telegraph 
cable,  recently  laid  by  Messrs.  Siemens  Bros.  &  Co.  between 
Sebastopol  and  A'arna  is  reported  to  be  working  perfectly. 
The  first  messages  exchanged  over  the  cable  were  cordiall}-- 
worded  telegrams  between  the  Czar  and  Prince  Ferdinand. 

"  Progress  in  the  Electric  Iron  and  Steel  and  Ferro-AUoy 
Industries.' — With  reference  to  the  article  on  this  subject  by 
Mr.  J.  B.  C.  Kershaw  which  appeared  in  our  last  issue  we  are 
informed  by  the  New  Vanadium  Alloys  (Ltd.)  that  their  works 
are  situate  at  Llauellj"  and  not  at  Swansea,  as  stated. 

Tunnels  on  Tramways.  —According  to  The  Times  a  tunnel 
more  than  a  mile  in  length,  which  is  said  to  be  the  longest  in 
existence  for  use  by  municipal  electric  surface  car  lines,  has 
just  been  opened  for  operation  by  the  Genoa  Street  Railway 
Co.  It  connects  Genoa  with  the  adjacent  large  commune  of 
Rivarolo,  which  previously  was  readied  by  circling  the  moun- 
tain, the  distance  being  now  shortened  by  lA  miles,  so  that  the 
trip  is  made  in  15  minutes  less  time.  The  constructive  works 
were  begun  on  June  1,  ]nor>.  The  boring  was  accomplished 
by  900  workmen,  by  hand,  electricity  and  compressed  air. 

"  The  Electron." — We  are  pleased  to  note  that,  if  size  is  .any 
criterion,  this  young  magazine  is  doing  extremely  well,  and  in 
spite  of  the  fact  that  the  editor  still  complains  of  lack  of  copy 
it  is  considerably  thicker  and  stntfcd  fuller  of  good  things  than 
was  the  first  issue.  A  Paper  read  before  Siemens'  Stafl'ord 
Engineering  Society  on  "The  S.S.\\'.  Single-phase  Series 
Motor,"  by  Mr.  M.  Schcnkel  seems  to  be  a  very  valu- 
able Paper,  and  not  unexpectedly  gave  rise  to  a  very  good 
discussion.  Tiie  most  interesting  feature  of  this  issue  is  an 
historical  account  of  the  English  Siemens'  firms.  It  is  in- 
tended to  i)ul)lish  a  series  of  articles,  of  which  this  is  tiie  first, 
dealing  with  "  Siemens  "  as  a  wliole  and  its  great  influence  on 
oli'clrical  cngineoring  history.  We  quite  look  forward  to 
reading  these  in  future  number.'!.  The  Eiterary  and  Del)ating  _ 
Society  has  liocii  passing  thrdugh  stirring  times,  "  Home  K'ule  I 
for  Ireland  "  l)cing  the  principal  tojiic  iliscussed.  The  athletic  7 
sections  of  the  Institute  are  also  |)!0grcssing.  We  wish  the 
I'.ditoT  success  in  his  se  tr(  h  for  copy,  and  only  hope  he  will  not 
nei  d,  after  all  these  efloits,  an  extra  W.I'.H. 

Cable  Interruptions  and  Repairs. 

Dntf  i>(  li\l<iiii|ilioii.  Diite  of  Rcpnir. 

Lnn  Pnlnms-Arrocifo  Mnv  IR.  1908  ...  — 

.Ir(l<lii     .Snnkiin riily  27.  IfiPR  ...  — 

AmwiIi— M.-i.-Bownli July  28,  1908  ...  — 

Trinidad     DcMKMarn    Aiij{.   1,1908  ...  Aug.  10. 190R 

KwnM<liinj{— Mmindo    Aug.  6,1908  ._  — 
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Mixed  Pressure  Turbines.  -With  leferenco  to  the  note  on 
thissuhject  which  ai)peared  on  i>.  512  of  our  issue  of  July  17th, 
we  are  informed  by  the  British  'Westinghouse  Co.th<at  they  wore 
negotiating  witli  the  Gloucester  Carriage  iV  Wagon  Co.  in 
January,  10O7.  for  the  supply  of  a  one-cylinder  mixed  pressure 
turbine.  A  turbine  of  this  ty])e  was,  therefore,  developed  by 
them  and  is  now  working  legularly  and  satisfactorily.  On 
this  ground,  the  company  claim  priority  of  manufacture  of  the 
mixed  pressure  turbine. 

The  Tramways  and  Light  Railways  Association. — The 
Offii-ial  Cimiliir  of  this  Association  fur  August  contains  a  full 
report  of  Prof.  Carus-Wilson's  Paper  on  "  Ivail  Corrugation," 
already  dealt  with  in  The  Elertrician.  We  notice  tliat  Prof. 
Carus- Wilson  communicated  a  few  extra  remarks  on  Mr.  S. 
Sellon's  criticism  of  Fig.  2  in  the  Paper.  Wo  reproduce  these 
hereunder  ■ — 

Prof.  CvRls-Wiij^oN  (communicatefl)  remarked  that,  witli  regard  to 
Mr.  Sellon's  criticism  of  Fiir.  2,  he  (Mr.  Sellon)  said  that  by  tlie  time 
the  wheel  arrived  at  the  stage  shown,  the  other  rail  would  be  worn 
down  in  proportion.  He  thought  this  explained  the  point  of  difference 
between  them.  Mr.  Sellon  took  no  account  of  the  fact  that  along 
with  check  cutting  on  tlie  one  wheel  there  was  always  a  thinning 
down  of  the  flange  on  the  other  wheel,  so  that  the  rail  had  not  to  be 
worn  away  "  in  proportion  "  to  the  cutting  of  the  check.  It  was  this 
thinning  of  the  nange  that  made  check  cutting  on  the  straight  pos- 
sible, and  justified  the  practical  accuracy  of  Fig.  2. 

Telephonic  Control  of  Lifts. —  The  American  Telephone 
Journal  gives  an  interesting  account  of  a  system  of  telephone 
lift  control  which  is  being  employed  in  the  Singer  Building  at 
New  York.  This  building  is  612  ft.  high  and  contains  47 
stories.  There  are  IG  lifts,  grouped  in  three  sections,  which 
are  all  controlled  from  the  engineer's  offices  by  a  switchboard 
equipped  with  visual  signals  and  fitted  witli  50  line  circuits 
and  five  cord  circuits.  A  lamp  indicator  board  shows  exactly 
where  each  lift  is,  while  other  lamps  show  whenever  a  circuit- 
breaKer  is  tripped  and  the  floors  on  which  the  various  lift 
fitters  are  at  work.  Each  lift  is  equipped  with  an  ordinary 
telephone  set  by  which  communication  can  be  established  with 
the  engineer,  while  a  loud-speaking  receiver  allows  orders  to 
be  given  to  the  lift  man,  but  cannot  be  used  for  conversa- 
tional purposes.  These  arrangements  have  been  found  so 
useful,  both  as  regards  actual  operating  and  accessibility  of 
the  lift  men  and  repair  staff,  that  it  is  thought  not  improbable 
that  many  other  buildings  will  be  equipped  in  a  similar  manner. 
Test  on  5,000  kw.  Turbine  at  Manchester. — During  June 
last,  tests  were  carried  out  on  the  5,000/6,000  kw.  steam  tur- 
bine recently  completed  by  Messrs.  Willans  ik  Robinson,  of 
Rugby,  at  the  Stuart-street  station  of  the  Manchester  Corpora- 
tion. This  set  was  illustrated  on  p.  637  of  our  last  issue. 
The  plant  was  supplied  to  the  specification  of  Mr.  S.  L. 
Pearce,  and  the  tests  in  question  were  carried  out  to  ascertain 
whether  it  complied  with  the  guarantees  laid  down  in  the 
contract,  and,  further,  whether  any  penalty  or  bonus  had  been 
incurred  on  account  of  steam  consumption.  It  will  be  remem- 
bered that  the  unit  in  question  is  normally  rated  at  5,000  kw. 
at  full  load,  whilst  it  is  capable  of  running  continuously  on  a 
load  of  G.OOO  kw.  The  speed  of  the  set  is  1,000  revs,  per  min., 
and  the  turbine  is  supplied  with  steam  superheated  100  F.  and 
exhausts  into  a  vacuum  of  27  in.,  this  being  the  highest  com- 
mercial vacuum  possible  in  view  of  the  high  temperature  of 
the  circulating  water.  The  result  of  the  trials  showed  that 
between  the  loads  of  5,000  kw.  and  0,000  kw.  the  results  were 
somewhat  better  than  those  guaranteed  by  the  contractors. 
In  other  words,  at  the  5,000  kw.  load  the  results  were  0'03  lb. 
lower  than  the  guarantee.  At  the  5,500  kw.  load  the  results 
were  007  lb.  better  than  those  guaranteed,  and  at  the  6,000kw. 
load  the  results  obtained  complied  exactly  with  those  guaran- 
teed. It  will  be  remembered  that  at  the  time  this  contract 
was  placed  iloubt  was  expressed  in  certain  quarters  as  to 
whether  the  results  promised  would  be  obtained  in  actual 
practice,  and  it  is,  therefore,  satisfactory  to  note  that  the 
guarantees  at  the  normal  loads  of  operation  are  somewhat 
better  than  the  actual  guarantees. 

Water-Power  in  France.  The  Juurnal  of  the  Royal  Society 
of  Arts  contains  an  interesting  report  on  this  subject.  Accord- 
ing to  this  the  total  water-power  utilised  in  the  Alps  is 
nearly  300,000 )[. P.,  while  the  yearly  average  obtainable  is 
estimated  by  various  experts  at  between  2,300,000  ii.f.  and  ' 


15,000,000  H.  p.  Power  is  supplied  to  undertakings  of  two 
kinds.  The  first  consists  of  factories  engaged  in  the  electro- 
metallurgical  and  electrochemical  industries,  and  utilising 
water-power  obtained  by  tlieni  on  the  spot  for  the  manufacture 
of  aluminium,  calcium  carbide,  and  ferro-silicon.  These  at 
present  utilise  over  100,000  ii.p.  in  Dauphinc  alone.  The 
other  kind  consists  of  enormous  power  stations,  pure 
and  simple,  for  supplying  current,  not  only  to  various 
works  in  the  neighbourhood,  but  within  an  ever-growing 
area.  Lyons  is  lighted  by  power  from  the  Volta  Works 
at  Moutiers,  belonging  to  the  Orenoblc  Power  &  Light 
Co.,  which  transmits  0,000  H.P.  over  a  distance  of  112 
miles  under  a  pressure  of  57,000  volts,  while  from  Lyons  to 
Valence  the  whole  Rhone  valley  is  fed  by  power  stations 
situated  in  the  Departments  of  the  Savoy  and  Isere.  Even  St. 
Etienne  and  Roanne,  in  the  Department  of  the  Loire,  will 
before  long  be  using  electricity  generated  far  away  on  the 
other  side  of  the  Rhone,  in  the  valley  of  the  Drac,  a  tributary 
of  the  Isere.  As  is  well  known,  proposals  have  also  been  made 
to  supply  Paris  from  the  Rhnne,  and  schemes  have  been  got 
out  whereby  100,000  II.P.  could  be  thus  transmitted.  These 
are,  however,  merely  suggestions  so  far,  but  if  the  present 
rate  of  progress  be  maintained,  in  a  few  years  the  whole  of 
France  will  be  supplied  with  hydro-electric  power  from  a  few 
distributing  centres.  The  industrial  importance  of  such  a 
development  would  necessarily  be  very  great.  . 

Wireless  Telegraph  Notes. — The  Electrical  PForld  sta,tea  that 
the  Swiss  War  Department  operates  three  wireless  stations  in 
the  Alps,  on  the  Righi  and  St.  Gothard  summits  and  at  Dailly, 
above  St.  Moritz.  According  to  an  official  report  just  pub- 
lished the  authorities  expended  last  year  £6,500  on  experiments 
with  wireless  telegraphy  across  the  mountains,  and  the  results 
are  reported  as  most  satisfactory,  One  unexpected  result  was 
practical  proof  that  the  Alps  are  a  great  "  attraction  "  to  mes- 
sages despatched  from  stations  in  distant  parts  of  Europe. 
Marconigrams  from  steamers  in  the  Atlantic  and  from  stations 
in  Cornwall  and  on  the  Baltic  coast  have  reached  the  Righi 
and  St.  Gothard  stations.  These  long-distance  messages  are 
reported  to  arrive  more  frequently  when  the  weather  is  un- 
settled or  stormy,  and  chiefly  in  the  early  hours  of  the  morn- 
ing. On  one  or  two  occasions  it  has  happened  that  while  two 
Swiss  stations  were  unable  to  establish  wireless  communication 
with  each  other,  such  messages  were  picked  up  from  abroad. 

In  the  Observer  for  August  9th  some  interesting  notes 
appeared  of  an  interview  with  Mr.  W.  W.  Bradfield,  deputy 
manager  of  Marconi's  Wireless  Telegraph  Co.  ^Ir.  Bradfield 
expressed  a  doubt  as  to  the  maintenance  of  continuous  com- 
munication between  H.M.S.  Indomitable  and  the  Marconi 
wireless  stations  at  Clifden  and  Glace  Bay  throughout  the 
journey,  to  Quebec  and  back,  recently  undertaken  by  the 
Prince  of  Wales,  Mr.  Bradfield's  estimate  of  the  reliable  work- 
ing of  the  ship  and  shore  apparatus  being  about  500  miles  in 
the  day  time,  and,  probably  a  further  distance  at  night.  That 
is  to  say,  the  "  Indomitable  "  equipment  does  not  admit  of 
longer  distance  communication  than  is  expressed  in  these 
figures.  Mr.  Bradfield  stated  that  shore  to  ship  communica- 
tion with  vessels  at  sea  for  at  least  2,000  mibs  is  accomplished 
daily  where  the  equipment  is  adequate. 

The  question  as  to  which  wireless  sj-stem  holds  the  record  for 
effective  longdistance  transmission  has,  perhaps,  greater  interest 
for  the  experts  than  for  the  public,  but  already  there  are  rival 
claims.  The  2,000  miles  distance  mentioned  by  ]Mr.  Bradfield 
is  claimed  to  have  lieen  exceeded  by  the  Amalgamated  Radio- 
Telegraph  Co.'s  apparatus  on  the  afternoon  of  July  31,  1907, 
when  the  ss.  "  Hellig  Olaf,"  of  Copenhagen,  equipped  with 
Poulscn  apparatus,  transmitted  a  21  word  message  to  the 
Poulsen  Company's  temporary  station  at  Steglitz,  Germany, 
when  at  a  distance  of  about  2,050  miles  from  the  station.  It 
is  interesting  to  note  that  the  Amalgamated  Company's  station 
at  Knock  Roe,  near  Tralee  (Ireland),  is  nearing  completion, 
and  Mr.  Hubert  Malpas,  joint  managing  director  of  the  com- 
pany, states  that  the  Canadian  Government  has  granted  the 
companj-  a  licence  for  a  site  at  Cape  Canso,  Nova  Scotia,  where 
trans-Atlantic  transmission  will  be  attempted  with  a  power 
which  Mr.  Malpas  estimates  at  one-fourth  that  employed  by 
the  Marconi  system. 
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ALTERNATING  CURRENT  COMMUTATOR  MOTORS* 

BY    DR.    RUDOLF   GOLDSUUMLDT. 

{Continued  from  page  593.) 

Summary.— \n  this  article  the  author  discusses  the  theory  of  the 
eingle-phase  commutator  motor.  The  production  of  the  field  is  first 
considered,  and  then  tlie  shunt  and  .series  methods  of  excitation,  it 
bemg  shown  that  the  simple  shunt  is  an  impossible  method.  The 
characteristics  of  the  ideal  series  motor  are  then  given  in  some  detail, 
after  which  the  complications  and  difficulties  encountered  in  the  real 
motor  are  considered,  including  commutation  and  the  circulating 
currents  m  the  short-circuited  coils.  Finally,  the  various  losses  are 
considered. 


To  study  the  ^vorking  conditions  of  the  ideal  motor  at 
different  loads  we  wilf  build  up  a  simple  circle  diagram 
(Fig.  14).  In  the  diagram  representing  the  relation  between 
the  three  voltages  on  field,  armature  and  at  the  terminals,  the 
angle  OAB  between  E  and  E^  is  always  90  deg.  Keeping  the 
terminal  voltage  e  constant,  the  point  A  at  different  loads 
moves  on  a  circle  with  OB  =  e  as  diameter.  El  is  proportional 
to  the  current,  provided  the  motor  is  not  saturated,  and  there- 
fore AB  is  representative  of  the  current  itself.      If   we  have 


Fig.  14. 

once  determined  the  scale— 1  ampere  equal  to  a  certain  number 
of  millimetres  or  inches— we  can  take  the  absolute  value  of  the 
current  as  AB,  the  phase  naturally  remaining  in  the  direction 
OA.  The  usfful  poirer  is  P  =  e  .1 .  cos  4>.  As  e  is  a  constant, 
the  watt  component  of  the  current  I  cos  </)  is  a  measure  of  P. 
Drawing  (Fig.  15)  AC  vertical  on  OB,  AC  is  I.cos</),  and 
therefore  can  stand  for  P. 

To  obtain  a  measure  of  the  speed,  we  remember  that  OA  =  E 
is  proportional  to  the  current  and  the  speed.  El  is  propor 
tional  to  the  current  only,  and  therefore  the  speed  is  equiva- 
lent to  the  ratio  E/El,  or  OA/AB.  A  line  in  the  diagram 
etandmg  for  this  ratio  is  easily  found.  We  draw  OD  vertical 
on  OB  and  DF  parallel  to  OB,  then  the  triangle  ODF  is  simi- 
lar to  OAB  and  DF/OD  =  OA/AB.  As  OD  is  a  "  constant "  deter- 
mined by  convenience  of  scale  only,  DF  is  a  measure  of  the 
speed. 


Kio.  15. — Diagram  or  Ideal  Motor. 

It  is  convenient  to  have  not  only  the  angle  </>,  but  also 
C08</.  given  a.s  a  lino.  We  can  take  OA  for  it',  OB  l)cing  put 
equal  to  unity. 

It  onl\  remains  to  discover  a  line  for  /he  tort/iie.  The  latter 
is  proportional  to  the  .square  of  the  current  —  i.e.,  propor- 
tional t.,  (A15/.  As  AB/OB  =  BC,AB;  AB^=BCxOB.  OB 
as  terminal  voltage  being  constant,  BC  is  a  measure  of  the 
tonpie.  (J]')  it.selL  would  be  the  .sliirlimi  lon/w  with  full  voltage 
on  the  terminal  of  the  motor.  It  is  intcrcHting  to  note  that 
BC  w  al80  proportional  to  the  wattless  componont  (if  the 
current  (I  .  sin  </>).  ^»  that  the  torque  is  proiwrtional  to  tiiis 
wattless  comiioiicnt,  while  the  useful  energy  is  proiiortioiial  to 
the  watt  com[iorieiit  of  the  curront. 

•  Copyiight.    All  rights  of  raproductlon  are  roservei 


The  preference  for  the  mathematical  or  graphical  represen- 
tation is  a  matter  of  taste,  but  1  think  that  many  people  will 
agree  with  me  that  a  very  simple  diagram,  as  the  present  one, 
will  lead  more  quickly  to  a  clear  result  and  can  more  easily  be 
borne  in  mind  than  a  more  or  less  complicated  formula. 

From  our  diagram  we  see  how  at  starting  (speed  DF  equal 
to  zero)  F  falls  into  D,  cos  </>  being  also  zero,  as  the  whole 
energy  sent  into  the  motor  is  the  wattless  energy  consump- 
tion of  the  field,  and  the  useful  energy  AC  becomes  zero.  The 
current  BA  is  then  equal  to  BO,  the  highest  value  it  can 
assume.  As  is  customary,  we  will  call  this  current  taken  by  the 
motor  at  standstill  under  full  voltage  the  short-circuit  current. 

The  torque  has  the  highest  figure  possible,  CB  becoming 
identical  with  OB.  As  the  speed  DF  increases,  the  line  OF 
swings  round  0  towards  OB.  The  torque  BC  gradually  is 
reduced,  reaching  zero  at  infinite  speed.  The  current  likewise 
becomes  smaller  and  smaller  with  increasing  speed.  Cos  (^  (OA) 
grows  and  approaches  1  asymtotically.  The  useful  energy 
AC  grows  at  first  as  the  speed  goes  up,  and  reaches  a  maxi- 
mum when  A  is  on  the  top  of  the  circle  and  the  angle  </>  is 
45  deg.  (cos  ^  =  0-705).  Then  the  useful  energy  becomes 
smaller  again  as  the  current  drops. 

The  linear  diagram  (Fig.  1 6)  has  been  drawn  by  taking  the 
different  dimensions  from  Fig.  15.  We  have  chosen  the  cur- 
rents as  abscissre. 

Prominent  points  in  these  diagrams  are  :  (1)  The  point  of 
starting  ;  (2)  the  point  where  the  maximum  electrical  energy 
is  reached  ;  (3)  the  normal  load  whatever  it  may  be.  We 
shall  have  to  study  these  three  conditions  separately. 
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Fig.  16.— Linear  Diagram  of  Iheal  Series  Motor. 

If  we  switch  the  full  voltage  on  to  a  stationary  motor,  we 
produce  the  starting  condition  as  represented  in  the  circle 
diagram,  when  the  point  A  falls  into  0.  Our  ideal  iiuachiiie 
has  no  drop  in  the  armature,  and  therefore  the  latter  does  not 
consume  any  voltage  at  the  speed  zero,  no  E.-^I.E.  lieing  induced. 

The  whole  voltage,  therefore,  is  used  up  in  the  ficlil  winding. 
Tiio  current  ])roilucod  by  this  volUige  is  a  good  mcasuie  of  the 
(juality  of  the  machine.  If,  for  in.staneo,  at  starting  under 
full  voltage  the  current  pioduccd  is  twice  that  curreiit  which 
the  motor  takes  at  normal  load,  then  at  normal  current  the 
voltage  on  the  Hold  is  one-half  of  the  full  voltage.  In  this 
case  the  sine  of  the  jihase  displacement  of  the  current  from 
the  voltage  at  full  load  (Figs.  11  and  11)  is  sin  </>  =  EJf  =  f 
and  conseciuently  co8</)=  \/l  -8in''</>  =  0'86iS. 

So  wo  see  that  an  ideal  motor,  with  a  short-circuit  current 
equal  to  twice  the  normal,  has  a  ]iower  factor  of  O-SGS.  If, 
generally  speaking,  the  short-circuit  current  is  h  times  normal, 
then  cos  </',„„.,„       Jl--\  b'. 

As  the  toniue  is  directly  iirojiortional  to  the  sipiare  of  the 
current, "  mnchive  with  a  short. cirruil  current  equal  to  h  times  th« 
normal  has  a  Martin;}  toriiue  equal  to  b'  times  the  torqw  of  the 
will  hine  under  normal  conilitions  of  load  if  under  full  roltni/e  at 
si  art  in;/. 

We  must  note  that  with  increasing  short-circuit  current  the 
torque  grows  with  the  second  power,  so  that  the  starting  tonpio 
per  kilovolt  ami)ero  input  at  starting  is  bigger  the  higher  the 
short  circuit  curiciit  nt  the  machine.     If  means  arc  provided  to 
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loi.ico  the  \  oltagc  at  tlte  tenniiials  of  the  motor  at  starting, 
we  can  for  a  given  torque  reduce  the  starting  current  further 
with  a  better  motor. 

The  higher  the  short-circuit  current  the  better  the  macliine. 
A  motor,  where  the  field  winding  keeps  the  current  down  when 
it  is  stationary,  will  also  sutler  from  theilropin  the  field  under 
full-load  working. 

We  can  easily  conceive  that  the  short-circuit  current  i^  fixes 
the  current  scale  of  the  <liagrani  OB  =  i^.  If  we  have  calculated 
this  figure,  or  obtained  it  from  tests,  we  can  draw  the  circle, 
and  that  fixes  the  current  and  power-factor  curve  of  the  whole 
machine.  But  not  only  this,  it  fixes  also  the  maximum  watt 
component  of  the  current  AC,  which,  as  stated  above,  is 
equivalent  to  the  electrical  energy,  the  voltage  being  constant. 
Tlie  maximum  AC  is  equal  to  the  radius  of  the  circle— i.e.,  one- 
half  of  the  short  circuit  current — and,  therefore,  the  maximum 
overload  capacity  nf  an  ideal  aeries  vmtor  is  eijual  to  one-half  of 
the  energy  consumed  at  short-cvrcuil. 

A  500  volt  macliine  having,  say,  100  amperes  short-circuit 

^    ,      500 X 100     oo, 
current  can  give  out  ix  — — -- —  =  33i  H.P.  as  a  maximum. 

( 4B 

We  can  ask,  further,  what  is  the  maximum  overload  capacity 

of  a  100  H.r.  motor  with  a  power  factor  of  OSa  ?    The  diagram 

gives  the  reply  to  this  question.     We  draw  a  semicircle  and 

AG  under  an  angle,  the  cosine  of  which  is  085.     Then  the 

radius  of  the  circle,  compared  with  the  vertical  AC  on  OB, 

gives  the  overload  capacity.      In  our  case  the   ratio  of  the 

maximum  to  the  normal  output  is  1"27.     The  diagram  tells  us 


f 


~\ 
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Fin.  17. — The  Cross  Flcx.  Fki.  18. — Leakage  of  End  Connections. 

that,  if  the  power  factor  of  the  motor  is  given,  the  overload 
capacity  can  be  calculated.     We  can  see  from  Fig.  15  that 

nil             *               0"5                         0-5 
Overload  capacity  =  ^ =  .  . 

sm<^.cos</)     cos  <j().  ^l_cos'^<^ 

Fig.  16,  which  is  available  for  any  motor,  can  be  directly 
used  to  solve  such  questions. 

It  remains  to  fix  the  scale  for  the  speed  in  our  diagram. 
This  can  be  done  easily  b}^  considering  (Fig.  15)  the  moment 
of  maximum  output  (A  on  the  top  of  the  circle).  Then  OA  is 
equal  to  AB  and  E  =  E,,  therefore,  A=Ei/E:=l.  Formulae 
(8)  and  (9)  furnish  us  with  the  result: 

A-=i=;xcx^-x,^^Tfi«l^'-, 

2  7t      Ai  armature 

(AT  =  ampere-turns)  and  the  sjieed  DF', 

IT  AT  field 

n  =  --y.cx  .7,,  X  »,. 

'1  Al  armature 

Speed  at  maximum  output  =  synchronous  speed  x  "  x  leakage 

.  field  ampere-turns 

coefficient  x : . 

armature  ampere-turns 

If  the  leakage  coefficient  is  M,  theratio  -°^''^  ampere-turns 


armature  amp. -turns 
=  0'5.      DF'is=.,  X  11  X  075  x  synchronous  speed  =  l-30 

X  synchronous  speed. 

This  settles  the  scale  for  the  speed.  Naturally,  if  one  speed 
for  a  certain  output  is  known  from  calculation  or  test,  the 
scale  is  fixed  through  this. 

The  study  of  the  ideal  series  motor  has  given  us  a  general 
idea  of  the  working  of  the  machine.  It  remains  now  to  con- 
sider the  complications  and  difiSculties  attached  to  the  real 
motor. 


5.  The  Self-induction  of  the  Armature. 

The  armature  current  produces  a  magnetic  flux,  the  main 
portion  of  which  passes  through  the  pole  shoe  and  twice  through 
the  air-gap.  With  a  direct-current  machine  the  only  effect  of 
this  cross  llux  (l"'ig.  1 7 )  is  the  field  distortion  with  which  wo  have 
connected  the  presence  of  the  tor(|ue  in  the  machine.  With 
an  alternating-current  motor  this  llux  is  an  alternating  one, 
inducing  an  EM.F.  in  the  conductors  which  it  surrounds — in 
our  case  the  armature  comluctors  themselves.  Besides,  the  flux 
passing  through  the  pole  shoe,  some  lines  do  not  reach  the 
latter  at  all.  They  close  along  the  air  space,  or  only  across  the 
slots.  Others  surroun<l  the  end  portion  of  the  armature  coils, 
having  their  paths  entirel)'  in  the  air  (Fig.  18),  or  using  partly 
the  surrounding  iron,  shaft,  end  bells,  bearings,  fee.  As  a 
rule,  about  85  to  90  per  cent,  of  the  cross  flux  passes  through 
the  pole  shoe  in  the  regular  way,  finding  here  the  shortest  path 
in  the  biggest  section — provided  the  teeth  are  not  very  highly 
saturated  by  the  main  flux,  which  increases  the  reluctance  of 
the  path  very  much.  Setting  aside  saturation  for  a  moment, 
and  taking  the  conductors  as  uniformly  distributed  over  the 
circumference  of  the  armature,  then  at  a  distance  j'  (Fig.  19) 
from  the  centre  of  the  pole  the  maximum  flux  density  is 


Bv 


V2 


10  A        t 

A  =  air-gap,  including  an  allowance  for  the  opening  of  the 
slots,  which  makes  the  air  gap  appear  larger. 

AW„= armature  ampere-turns,  spread  over  the  pole  pitch  t. 

The  E.M.F,  induced  in  the  *"  x  —  =  ^a  x  -conductors  by  the 

flux  passing  at  .ic  is  E  =  ^2".  ttXs,,  X  I^Xt'XB.Xf'.K  x  Zx  10" 
volts  (Fig  19). 

Z=:length  of  armature  in  pole  in  axial  direction. 

?*  =  pole  width,  and  the  total  E.M.F.  of  self-induction  in  the 
armature 

i  . 


TT- 


V 


^^"=^-w-"¥-'t'-'-I:^ 


dx  .  10- 


E,.„  = 


60 


10-"  X  s-„  X  i„  X  r  X  (b/t)-  X  -:,V  ' 


(11) 


and  the  wattless  power  consumed  in  the  armature  is 
PL„  =  g^  •  10-"X(f.,  .  s,,r-Xrx{b:trx^-^. 

The  ratio  pole  width/pole  pitch  =  i,7  is  of  the  order  0-85- 
0'89  with  this  class  of  motor.  The  expression  2.A/i./  is  the  re- 
luctance of  the  air  path  for  the  main  flux,  which  we  called  E. 

Putting  aside  the  magnetic  resistance  of  the  iron,  we  have  the 
same  reluctance  E  governing  Pl,,  as  well  as  Pj./. 


Pi./= 


■8x''-'^j^xvxl0- 


^,rfx{b!tr. 


Pl.'Pv  =  (1/47-5)  x(i„.Wv. 
Since  in  the  series  motor  ia  =  if 

P,.„/Pv=(iM7-5)  x  {sj:;fx(b!ir, 

or,  by  introducing  the  ratio  of  ampere-turns 

^^'"=  1/3X  Z'^''™'**"''^  ampjire-turnsy^  /pole  width  V  ,y^. 
Pl,^  V      field  ampere-turns     /      Vpole  pitch/ 

This  ratio  is  independent  of  the  number  of  poles.  So  we 
see  that  u-e  can  express  the  wattless  ener//;/  consumed  in  the 
armiifure  <(■■<  a  perccntaije  of  the  waitless  cmrgij  consumed  in  the 
jield. 

The  armature  ampere-turns  may  be  110  per  cent,  of  the 
field  ampere-turns,  corresponding  to  a  power  factor  of  0-7'J 
when  it  revolves  at  twice  synchronous  speed.  If,  further,  the 
pole  width  is  90  per  cent,  of  the  pole  pitch,  the  inductive  drop 
in  the  armature  is  5.'?  per  cent,  of  that  in  the  field  winding. 
This  ratio  is  not  influenced  by  the  fringe  of  the  lines  at  the 
jiole  corners  (Fig.  20),  the  spreading  affecting  field  and  arma- 
ture flux  in  the  same  way.  Also  the  reluctance  of  saturated 
leeth,  which  can  only  approximately  be  taken  into  account, 
aff'ects  both  in  the  same  direction,  though  not  exactly  in  the 
same  degree. 


672 


THE  ELECTRICIAN,  AUGUST  14,  1906. 


We  may  assume,  when  using  formula  1 2,  that  the  leakage 
lines  of  the  field  (coefficient  r)  practically  compensate  for  the 
lines  sent  across  slots  and  end  connectors  by  the  armature 
ampere-turns. 

For  practical  purposes  our  formula  12  gives  quite  good 
results. 

We  can  easily  see  that  the  influence  of  the  armature  self- 
induction  is  the  same  as  if  it  were  in  the  field,  or  as  if 
the  leakage  coefficient  c  of  the  field  was  larger.     If  the  ratio 

inductive  drop  in  armature.     „  ^„  .       ,  ,      . 

— r—j : j : — Y—-r-    's   O'Do,  as  in    the    example  lust 

inductive  drop  in  held  ^      ■' 

calculated,  and  the  leakage  coefficient  is  1-1,  all  the  formulae 
we  developed  for  the  ideal  motor,  as  well  as  the  diagram,  will 
hold  good,  provided  we  count  c=  1-53  x  M  =  1-G9. 

As  the  ratio  of  armature  self-induction  to  field  self-induction 
is  fixed,  it  is  evident  that  the  former,  just  as  the  latter,  is  re- 
duced proportionate!}'  if  we  increase  the  number  of   poles. 
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Fio.  20. 


Special  designs  have,  however,  been  got  out  to  reduce  the 
self-induction  of  the  armature.  The  simplest  way  for  reducing 
the  cross  flux  seems  to  be  the  introduction  of  an  air-gap  in  the 
middle  of  a  pole  (Fig.  21).  This  almost  halves  the  self-induc- 
tion of  the  armature  provided  the  gap  is  big  enough. 

More  eflfectual  is  the  use  of  a  compensatinri  windint/  embedded 
in  slots  on  the  face  of  the  poles.  This  winding  carries  the 
main  current,  and  is  so  dimensioned  that  it  has  practically  the 
same  ampere-turns  as  the  armature  itself,  but  acts  in  the  oppo- 
site direction,  and  thus  stops  the  cross  flux  to  a  very  great 
extent  {s(c  Figs.  22  and  23).  What  cannot  be  stopped  by  the 
compensating  ampere-turns  is  the  magnetic  leakage  across  the 
armature  slots  and  the  ends  of  the  armature  winding.  In 
fact,  this  flux  will  be  doubled,  because  the  newly  added  com- 
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FiQ.  21.— Motor  with  Gai'  i.s 
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Fii;.  22. — Series  Motor  with 
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pensating  winding  has  its  own  leakage  across  the  slots  where  it 
is  emljedded  and  roun<l  the  coil  ends.  About  75  per  cent,  of 
the  cross  flux  can  be  nullified  by  the  method  described. 

6.  Commutation. 

With    direct-current    and   alternatingcurreiit    commutator 

motors  the  commutation  Uikcs  ])lace  in   the  neutral    zone— 

i.e.,   when   the  two  active  sides  of  a    coil   (a  and  b)   are    in 

the    interpolar    space.      If   we   know    the    reactance    of    the 

coil    we    can    take     a     fictivc    average     reactance     voltage 

reaclancp  field 

eriual  to — '- —   as  a  measure  for  the  tendency 

liino  of  commututiun 

to  sjiark.  The  reactance  field  is  proportional  to  the  cur- 
rent in  the  coil  and  inversely  projjortional  to  the  m.ag- 
netic  reluctance.  'I'hc  latter  i.s  lower  the  greater  the  ]iorlion 
of  the  coil  embedded  in  the  iron  and  is  also  sliglitly  inlliKUicod 
by  the  free  coil  ends.  Ah  the  latter  eliecl  is  generally  small 
we  can  put  :  Reactance  field  =  constant  x  coi-e  width  x current. 
The  constant  is  de[)endent  on  the  form  <if  the.  slot  where  the 
coils  lie,  but  docs  not  vary  very  much  with  the  slots  now  in 
general  practical  use.    The  time  of  commutation  is  smaller  the 


higher  the  speed  and  the  higher  the  number  of  commutator 
bars.     So  we  obtain  a  formula  for  the  reactance  voltage — 

(',( =  Constant  x  revs,  per  min.  x  commutator  bars  m  x  cur- 
rent per  coil  /  x  (turns  per  coil)^  x  core  width;  or 

('b  ^  Constant  x  w X  vi  x  i  x  (~„'27?i)^  x  I ;  s„i2m.  =  ir. 

It  is  not  necessary  to  obtain  this  voltage  in  "  volts  "  as  we 
must  bear  in  mind  that  the  voltage  does  not  actually  exist,  as 
it  is  partly  used  up  by  producing  a  current.  At  any  rate, 
the  product 

[ttXm  X  i  x  w-]  =  Ck (13) 

afJords  a  means  of  judging  the  sparking  conditions  of  a  machine, 
and  actual  experience  has  taught  us  the  limits  we  have  to 
keep  for  obtaining  satisfactory  commutation.  The  coeffi- 
cient is  about  2-5  to  3  x  10"*  for  machines  where  the  brushes 
must  remain  in  the  neutral  position — i.e.,  in  such  a  position 

Magnetisation  of 
Compensating  Winding 


Magnetisation  of  Armature  Winding 
Fig.  23. 

that  the  direction  of  rotation  does  not  affect  the  sparking  in 
any  way.  The  constant  2-5  to  3  x  10"-  refers  to  direct  current 
onlj'.  For  alternating  currents  we  should  have  to  introduce 
the  maximum  of  the  current  into  the  formula,  or,  introducing 
the  root  mean  square  of  the  current,  to  reduce  the  permissible 
value  in  the  ratio  1  :  ^2 — i.e.,  so  that  the  constant  becomes 
1'8  to  2'2  x  10"*.  On  account  of  other  conditions  (circulating 
current,  as  we  shall  see  presentl}')  which  make  the  commuta- 
tion worse,  we  ought  to  choose  the  constant  not  higher  than 
2  x  10-'. 

Now,  it  is  a  well-known  fact  that  the  neutral  position  of 
the  brushes  with  direct-current  machines  is  not  the  most 
favourable.  With  a  motor  the  commutation  is  better  if  the 
brushes  have  a  backward  lead.  This  has  the  effect  of  making 
the  brushes  follow  the  shifting  backwards  of  the  actual  neutral 
zone,  due  to  the  armature  reaction  (section  1)  ;  it  also  lets 
the  commutation  take  place  when  the  short-circuited  coil  is 
under  the  tiailing-pole  corner.  An  E^I.F.  is  then  induced  in 
the  coil  during  short-circuit,  which  has  the  direction  of  the 
counter  E.M.F.  of  the  armature  winding  (opposite  to  that  of  the 


Fig.  24. 

current  in  Fig.  24),  an<l  therefore  is  reversing  the  current  in 
the  coil  under  commutation.  In  a  reversible  motor,  brush  shift- 
ing from  the  neiitial  is  almost  excluded,  and  cannot  be  easily 
applied  to  alternating-current  motor.s,  which  are,  as  a  rule, 
reiiuired  to  bo  reversible.  On  the  other  hand,  if  wo  shift 
the  brushes  backward  the  armature  ampere-turns  not  onlj' 
exercise  a  cross  magnetising,  butalso  a  demagnetising,  influence. 
They  would  counteract  the  field  amjiere-turns,  and  therefore 
a  larger  number  of  the  latter  would  bo  require<l  to  create 
a  certain  flux.  Tliis  is  a  more  serious  matter  with  alternating- 
current  machines  than  with  direct-current  ones,  as  the  armature 
ampere  tnrns  are  far  greater  in  proportion  to  the  field  ampere- 
tuins  than  in  the  latter.  A  glance  at  Figs.  2.'>  and  25a  tells  us 
that  the  leakage  of  the  field  will  bo  considerably  increased, 
aii<i,  therefore,  the  power  factor  would  sutler.  If,  for  instance, 
the  ratio  of  field  ampere  turns  to  armature  ampere  turns  were 
(I  (),  a  brush  shifting  to  such  an  extent  that  the  commutatcil 
coil  is  under  the  polo  corner  would  involve  .'?0  to  10  per  cent, 
more  field  ampere  tnrns,  the  span  of  the  arnnituii"  coils  being 
assumed  equal  to  full  polo  pitch.  With  a  noii  eompensatod 
machine,   brush  shifting  would  make   little  improvement  in 
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sparking,  because  the  comparatively  high  armature  ampere- 
turns,  by  their  strong  demai;netisiiig  power  at  the  exact  place 
in  the  field  where  the  commutation  goes  on,  would  actually 
reverse  the  direction  of  the  field  at  this  place,  so  that  we 
should  not  obtain  the  expected  benefit  from  the  brush  shifting. 
Further,  it  is  clear  that,  in  actual  practice  a  shifting  of  brushes 
together  with  the  compensating  winding  would  bo  a  matter  of 
great  ditKculty.  These  are  the  reasons  why  brush  shifting  is 
out  of  the  question  with  a  plain  series  motor. 

With  direct-current  machines  auxiliary  poles  are  in  use, 
which  are  placed  between  the  main  poles  and  excited  by  the 
main  current  in  series  with  the  armature  winding  (Fig.  25a). 


Fig.  25. 

Their  effect  is  similar  to  that  of  the  trailing  pole-tip  under 
which  the  brushes  are  shifted,  in  order  to  facilitate  commuta- 
tion by  means  of  the  flux  of  the  main  pole.  The  auxiliary  pole 
produces  such  a  flux,  but  with  the  advantages  (1)  that  the 
brushes  can  remain  in  the  neutral  position,  the  flux  being  now 
shifted  to  the  brushes,  whereby  reversibility  is  ensured  ;  (2) 
that  the  commutating  flux  increases  proportionately  as  the 
■current  increases.  Actually,  the  winding  on  the  commutating 
poles  it  nothing  but  a  continuation  of  the  compensating  wind- 
ing, except  that  it  contains  a  few  more  turns  than  the  remain- 
ing single  coils,  so  that  it  is  very  easy  to  provide  for  this  pole 
with  an  alternating-current  commutator  motor. 

It  is  very   easy  to  apply  formula  (13)  for  the  reactance 
voltage  if  all  the  required  data  are  given,  but  for  application 

( 


Fig.  25a. 

in  a  more  general  way  we  will  put  it  into  a  di  fferent  form 
combining  it  with  the  formula  for  the  E.M.F.  of  the  armature 
Taking  a  series-wound  armature  as  basis,  we  have 
11 


.x-^x 


60 


xNx  10-"*  volts. 


Combined  with  formula  (16)  we  find,  after  some  transformation, 
Total  flux  from  all  poles  together 

jj  X  N„sj=  1'12  X  10'"  X  horse-power  X  if  x/.      .     (14) 

Formula  (14)  is  in  words  : — 

The  minimum  total  tin -c  a  machine  mud  work  with  so  ax  to  run 
spaMe.isly  is  proportional  to  the  horse-pou-er,  ike  wunlier  of  turns 
j)tr  section  and  to  the  width  of  the  armature. 

With  larger  machines  the  number  of  turns  per  section  w  is 
1,  so  for  these  we  can  put 
Fhix  per  centimetre  core  width 

=^  .  N„„^/Z  =  1-12  )-■  10'"  X  horse-power.    .     .     (15) 

Taking  the  commutator  diameter  as  large  as  possible,  so  as  to 
reduce  the  number  of  turns  per  section  to  a  minimum,  say, 
commutator  diameter  =  085  x  armature  diameter,  and  applying 
as  high  a  number  of  commutator  bars  as  practicable,  we  can  put 

XT  i     .        /H.P.      ~, — —  /  length  of  armature 

I. xln  =  constants  ./      —  x  y  volts  x  »/  ^ 

V   revs.  V   diameter  of  armature 

In  this  general  form  the  formula  will  do  good  service  in  form- 
ing a  general  idea  of  the  amount  of  flux  recjuired  without  our 
knowing  anything  but  horse-power,  speed,  voltage  and  approxi- 
mately the  ratio  of  length  to  diameter  of  armature,  a  figure 
varying  between  Ou  and  0'9,  the  square  root  of  this  figure 
■being  0-7  to  0-95. 

(To  ht  conti/nued.) 


INTERNATIONAL  ELECTROTECHNICAL 
COMMISSION. 

(Continued  from  paijf  H-'IJ-.) 

We  give  herewith  a  further  instalment  of  the  schedule  of 
terms  with  definitions*  that  has  been  drawn  up  by  the  Sub- 
committeet  on  Nomenclature  of  the  British  Conmiittee  of  the 
International  Klectrotechnical  Commission.  Any  criticisms  by 
our  readers  will  be  welcomed,  and  may  be  transmitted  to  Mr. 
C.  Le  Maistre,  British  Klectrotechnical  Committee,  28,  Vic- 
toria-street, London,  S.W. 

Didrilrutmrj  Hmu-d.—X  board  carrying  small  'bus  bars,  used  for  con- 
nectins  a  number  of  circuits  to  a  pair  of  mains.  Sometimes  called  a 
DisTKUiUTiiiN  Board. 

Distribnt'uKj  Mains.— Thd  conductors  which  intervene  between  the 
feeders  and  the  service  lines,  and  which  are  collectively  called  "  dis- 
tributinjt  network,"  or  "low-pressure  network,"  or  the  Nktwork. 

Dii-crsily  Factor. —The,  number  obtained  by  dividing  the  sum  of  the 
maximum  loads  of  the  individual  consumers  supplied  from  any  works 
during  a  given  period  of  time  by  the  maximum  load  delivered  from 
the  works  during  the  same  period. 

Draw- in  Hoi. — A  box  used  in  connection  with  a  draw-in  system  of 
mains.  When  complete  it  contains  no  links,  fuses  or  switches,  but  in 
some  cases  permanent  joints. 

Draw-in  System. — A  system  of  laying  mains  in  which  the  cables  or 
wires  are  drawn  into  pipes  or  Ducts  after  the  latter  have  been  laid  or 
fixed  in  position,  in  such  a  manner  that  the  cables  or  wires  can  be 
withdrawn  at  any  time  without  disturbing  the  pipes  or  ducts.  Draw- 
in  boxes,  manholes  or  junction  boxes  are  usually  provided  through 
which  the  cables  or  wires  may  be  drawn  in  or  withdrawn. 

Dielectric. — Any  material  w-hich  permanently  offers  high  resistance 
to  the  passage  of  electric  current. 

Drop  {in  Pressure).  — A  difference  of  potential  between  any  two 
points  in  a  conductor  through  which  a  current  is  flowing,  the  conductor 
itself  not  being  the  seat  of  any  electromotive  force. 

Drop  .signal.— See  AXNr.NCiATOR. 

Ducts.— Pipes  or  blocks  perforated  with  holes  through  which  cables 
are  drawn.  Usually  non-metallic  and  set  in  concrete.  The  holes 
themselves  are  sometimes  called  ducts. 

Dyiutmo. — A  continuous  current  Generator. 

Dymimometer  —{a)  An  instrument  for  measuring  forces.  (4)  An 
apparatus  for  measuring  the  torque  exerted  by  a  prime  mover  or 
motor.  (<■)  An  instrument  for  measuring  electric  currents  depending 
on  the  measurement  of  the  electromagnetic  forces  between  two  or 
more  cells.     (Abbreviation  for  Elkctro-dyxamomktek.) 

Eur.— In  overhead  tramway  work.  A  grooved  metal  fitting  riveted 
over,  soldered  or  otherwise  attached  to  a  trolley  wire  for  the  purpose 
of  :  i(()  Supporting  the  wire  ;  (6)  altering  the  horizontal  direction  of 
a  trolley  wire,  termed  a  "  PrLLOFF"  :  (<■)  anchoring  a  trolley  wire. 

Earth— (a)  An  electrical  connection  with  the  earth,  intentional  or 
unintentional,  is  called  an  Earth.  ('.)  (Verb  :  to  earth).  To  con- 
nect any  conductor  witli  the  general  mass  of  the  earth  in  such  a 
manner  as  will  ensure  at  all  times  an  immediate  and  safe  discharge  of 
electrical  energy.  (Board  of  Trade  definition  of  "ethciently  connected 
with  earth.")  (c)  Earth  circuit.  A  circuit  of  which  the  earth  forms 
a  part. 

Earthed  Circuit. — A  circuit,  one  pole  of  which  is  earthed  at  one  or 

more  points. 

Earth  EaiL—See  Condcctor  Rail. 

Efrrtive  Voll«. — A  term  not  recommended.     See  Virtual  Volts. 

£.//./'.— Contraction  for  Electrical  Horse  power. 

Electrode. A  conductor  by  which  an  electric  current  passes  into  or 

out  of  an  electrolyte  or  other  substance. 

Electro-dynamometer.  —See  Dynamom eter. 

Electrolysis.— The  passage  of  an  electric  current  thsough  an  elec- 
trolyte. .     ,  , 

Electrolyte.— Any  substance  which  undergoes  chemical  decomposition 
by  the  direct  action  of  an  electric  current  passing  through  it. 

Elertroculion.—A  form  of  capital  punishment  for  criminals  by  elec- 
tric shock. 

Elertromotire  /''orcp.— That  which  causes  or  tends  to  cause  an  electric 
current.   Abbreviated  "  E.M.F."   See  I^otk.stial,  Pressure,  Tensio.n, 

VOLTAOE. 

Exciter.— A  dynamo  used  for  exciting  the  held  magnets  of  another 
machine.     See  Alter.nator.  t  '  ■     • 

Farad.— The  Piuctiial  unit  of  electrical  capacity.  It  is  incon- 
veniently large  antl  therefore  capacities  are  usually  reckoned  in 
Microfarads.  ,       ,  . 

i''ac(o/-o/*'a/e/'y.— The  ratio  of  the  "ultimate  breaking  stress'  to 
the  "  maximum  normal  working  stress." 

^•„„//._Any  local  defect  in  the  insulation  or  continuity  of  a  conduc- 
tor which  interferes  -with  its  use. 

*  Words  printed  in  small  capitals  in  the  definitions  are  themselves 

defined  elsewhere.  .  ^       t     ,r       a     -d 

•f  The  Sub-committee  on  Nomenclature  consists  or :  Mr.  A.  f. 
Trotter  (chairman).  Col.  R.  E.  Crompton,  C.B.,  Mr.  W.  Uuddell, 
FRS  Mr  .1.  E.  Edgcome,  Sir  .John  Ciavey,  C.B.,  Dr.  R.  1.  (.laze- 
brook  F.H.S.,  Mr.  Robert  Hammond,  Mr.  H.  W.  Miller,  Mr.  F.  H. 
Nalder,  Mr.  H.  Talbot,  Mr.  L  G.  .Tate,  I'rof.  S.  P.  Thompson,  F.E.S., 
Mr.  A.  H.  Walton  and  Mr.  C.  H.  Wordingham. 
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Feeders. — Conductors  for  conveyinfj  electrical  eiiergj-  from  the  place 
^^  liere  generated  or  transformed  to  Feeding  Points  or  sub-stations. 
Not  used  for  supplying  consumers  diiectly,  owing  to  the  varying  pres- 
sure along  their  length. 

Feeder  Box  or  Pillar. — (For  tramways  or  railways.)  A  box  or  pillar 
containing  switches,  links  and  sometime.s  fuses  for  connecting  sections 
of  trolley  wire  or  conductor  rail  with  feeders.  (For  electric  lighting 
and  fjower.)  A  box  containing  links  and  sometimes  fuses  for  connect- 
ing feeders  with  distributing  networks. 

Feediixj  Point. — The  point  or  junction  of  a  Feeder  with  the  Network. 

Field,  Ehctrostatir. — Any  region  in  which  there  are  electric  lines  of 
force,  as  in  the  space  between  a  positively-charged  surface  and  a 
neg;Ltivel3'-charged  surface. 

Field,  Ekctromarjnetic. — See  Field,  MAfiSETic. 

Field  Magnet. — Any  magnet  or  electromagnet  emplo_ved  for  the  pur- 
pose of  providing  a  magnetic  field.  (It  is  incorrect  to  speak  of  the 
field  magnets  of  a  dynamo  or  motor  as  its  "  fields  "  ;  they  should  be 
called  its  "magnets,"  if  the  term  "  field  magnets"  is  too  long.) 

Field,  Magnetic. — Anj'  region  in  which  there  are  magnetic  lines  of 
force  as  in  the  space  between  the  poles  of  a  magnet  or  within  a  mag- 
netising coil.  The  intensity  of  the  field  is  usually  expressed  in  C.G.S. 
measure  as  the  number  of  lines  per  square  centimetre.  One  line  per 
square  centimetre  is  called  a  Gatss.     See  Line. 

Figure  of  Merit. — (a)  Of  a  galvanometer.  The  deflection  in  milli- 
metres per  microampere  at  a  scale  distance  of  1  metre.  (h)  The 
current  in  amperes  required  to  produce  a  deflection  of  1  millimetre 
at  a  scale  distauce  of  1  metre.  Sometimes  expressed  as  the  number 
of  megohms  through  which  1  volt  will  give  that  deflection.  The 
complete  period  of  a  swing  is  taken  at  20  seconds  unless  otherwise 
stated,  (c)  Of  a  telegraph  instrument.  The  minimum  current  neces- 
sary to  work  the  instrument  with  absolute  certainty. 

FlcLiliing. — (a)  Anj'  process  of  manufacture  involving  the  temporary 
electrical  superheating  of  a  glow  lamp  filament,  [h)  The  coating  of 
glow  lamp  filaments  with  a  layer  of  carbon  by  heating  them  electric- 
allj-  in  a  hydrocarbon  vapour. 

Flashing  Orer. — The  temporary  formation  of  an  arc  from  brush  to 
brush  on  a  commutator. 

Flash  Tent. — The  momentary  application  of  a  high  electrical  pres- 
sure between  two  conductors  insulated  from  each  other. 

Foot  Candle. — The  illumination  produced  by  1  candle-power  fall- 
ing perpendicularly  on  a  surface  at  a  distance  of  1  ft. 

Fourth  Bnil. — See  Conductor  Rail, 

Frequency. — The  number  of  complete  periods  per  second  of  an  alter- 
nating current.  Symbol  -»■.  The  term  Periodicitv  is  not  recom- 
mended. 

Frog. — In  tramway  overhead  work.  A  fitting  uniting  two  diverging 
trolley  wires  with  a  single  wire  {a)  provided  with  a  spring  tongue,  or 
(6)  pull-over  tongue,  or  (ci  of  the  fixed  type. 

Fuse. — The  actual  wire  or  strip  of  metal  in  a  cutout,  which  may  be 
fused  by  an  excessive  current. 

dauge. — («)  A  general  term  applied  to  various  kinds  of  measuring  in- 
struments and  to  linear  measurements  ;  (h)  the  thickness  of  a  plate  or 
the  diameter  of  a  wire  on  the  inch,  millimetre  or  on  any  arbitrary 
scale  ;  (<•)  the  distance  between  the  rails  of  a  railway  or  of  a  tramway. 
In  the  case  of  a  railway  it  is  the  distance  between  the  inner  sides  .of  the 
heads  of  the  rails.  In  the  case  of  a  tramway  it  is  the  distance  between 
the  inside  edges  of  the  tread  of  the  rails,  i.e..  over  and  including  the 
grooves. 

Gauxs, — A  name  given  to  the  absolute  electromagnetic  unit  of  mag- 
netic induction  in  the  C.G.S.  sy.stem. 

(le.nerator. — Any  machine  capable  of  transforming  mechanical  into 
electrical  energy,  e.g.,  a  dynamo  or  alternator. 

Glow  Lamp. — A  term  recommended  instead  of  Incande.scent  Lami' 
in  order  to  avoid  confusion  with  the  "  Incandescent  Gas"  mantle. 

(Iramme  Calorie.  — See  Calorie. 

Greeit  Calorie. —  See  Calorie. 

Grid. — In  an  Accumulator.  The  framework  supporting  the  active 
material. 

t.'roinul. — A  term  used  in  America,  having  jjractically  the  same 
meaning  as  earth.     See  Earth. 

[The  remaining  definitions  are  at  present  under  considera 
tioii  by  the  Sub-Committee. — Ed.  -/•,'] , 


The  Liquefaction  of  Helium. — Prof.  Karaerlingh  Onncs  has 
now  communicated  the  details  of  his  success  in  liquefying 
helium,  announced  in  The  Ehxlririnn  of  July  L'lth,  to  the 
Amsterdam  Academy.  He  describes  the  apjiaratns,  which  is 
exceedingly  complicated  in  nature,  and  the  obstacles  which 
he  successfully  overcame.  It  ai)i)cars  that  the  cipiipment 
wa.s  tested  to  its  utmost  capacity  in  .spite  of  the  elaborate  jiro- 
paiations,  and  the  professor  and  his  assistants  wore  very  cx- 
liatistcd  by  the  work  involved.  The  results  show  that  the 
boiling  point  of  liquid  helium  is  —  268'5'C,  and  that  after  o.\- 
haubtion  to  below  1  cm.  the  temperature  drop|)nd  to  about 
-270"C  without  affecting  the  moliility  of  the  li(|uid.  The 
ijcnsity  of  liquid  helium  is  0'15,  or  about  double  that  of  liipiid 
hydrogen.  The  critical  pressure  is  aliout  two  or  three  alnio- 
Hpiieres,  and  Prof.  Onncs  is  of  the  opinion  that  its  critical 
temperature  is  not  much  above  -  26S"C. 


ON  THE   BEST  METHOD  OF  DEMAGNETISING  IRON 
IN  MAGNETIC  TESTING.* 

BY  C.  W.  BURROWS. 

{Concluded  from  page  Gi3.) 

Summary. — The  author  first  discusses  the  various  proposed  methods 
of  demagnetising  iron,  and  then  examines  the  polarisation  effects  which 
have  to  be  removed  by  demagnetisation.  The  upper  and  lower  limits 
of  the  demagnetising  force  are  also  ascertained.  The  demagnetising 
efiiciencj-  of  an  alte."nating  current  is  then  investigated,  and  the  time 
interval  of  demagnetisation,  the  normal  induction,  the  effect  of  \'is- 
cofity,  the  effect  of  repetition  aud  the  effects  of  vibration  and  tem- 
perature on  the  magnetism  are  all  dealt  with.  Finalh-.  the  author 
gives  what  he  considers  the  best  method  of  procedure  in  magnetic 
testing. 


Eddy  Currents. — If  we  use  an  alternating  current  in  demag 
netising,  we  must  consider  the  shielding  effect  which  the  eddy  cur-  i 
rents  exert  on  the  interior  of  the  specimen.  The  magnetising  force 
at  any  point  is  the  resultant  of  the  force  due  to  the  current  in  the 
wire  and  the  force  due  to  the  eddy  currents  in  the  specimen.  The 
calculation  of  this  force  presents  great  difficulties  unless  certain 
simplifying  assumptions  are  made.  Heaviside,  in  a  Paper  entitled 
"  The  Induction  of  Currents  in  Cores,"  gives  a  solution  for  the 
special  case  of  a  round  rod  of  constant  permeability  magnetised  by 
a  simple  harmonic  force.  This  case  is  considered  by  the  author 
and  calculated  values  are  shown  in  Fig.  9.     The  variation  of  the. 
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Fio.  9. — Theoretical  Corves  based  on  Heaviside's  kormdla,  showino 

HOW   THE   AmPLITDDE    OF    AN  AlTERXAIISO    MAGNETIC    FlCX   VARIES    OVER 

THE  Ciioss  Section   of  a  Kound  Eou,  for  vabioos  Assumed  Values  of 

THE    PeUMEAHILITY. 

resultant  magnetic  force  throughout  the  cross-section  of  the  rod  in- 
creases with  increase  of  radius,  frequency,  conductivity  and  per- 
meability, and  leads  us  to  expect  incomplete  demagnetisation  by 
alternating  currents  unless  relatively  large  currents  are  used.  The 
following  experiments  show  that  the  observed  facts  are  in  harmony 
with  the  theory. 

Fmiucncii  of  the  Deniagnrli.'iing  Curnnl.—Tho  transformer  iron 
was  investigated  under  three  conditions  :  (1)  The  apparent  induc- 
tion was  measured  with  the  magnetic  circuit  composed  of  the  two 
specimens  placed  as  close  as  the  magnetising  coils  would  allow  anil 
the  air-gaps  between  the  adjacent  ends— that  is,  the  specimens 
wore  not  united  by  yokes.  (2)  The  ends  of  the  specimens  were 
loined  by  U  sluipcd  pieces  of  iron  of  the  same  luatorial  and  cross 
section.  This  was  an  attempt  to  have  a  homogeneous  magnetio 
circuit.  (:*)  'i'he  specimens  were  connected  by  nnissive  soft  iron 
yokes  sucli  as  might  ordinarily  bo  used  in  the  doubloyoko  method. 
Tlio  data  tor  this  experimental  work  on  the  traimfornier  iron 
are  shown  in  I'ig.  10,  wliorc  curves  1.,  11.  and  III.  show 
the  results  obtained  without  yokes,  with  the  equisoctional  yokes, 

•  Abstracted  from  the  BiiUtUn  of  tlio  Bureau  of  Stand.-wds. 
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aod  with  the  tunssive  yokes  respectively.  The  data  for  the  low  and 
the  high  carbon  steels  are  also  given. 

The  following  conclusions  are  drawn:  (1)  In  every  case  an  in- 
crease in  the  fiequeney  of  the  demagnetising  current  is  accompanied 
by  a  decrease  in  the  apparent  induction  as  subsequently  measured. 
(2)  In  the  case  of  the  transformer  iron,  the  polarisation  effect  is 
greater  as  the  cross  section  of  the  yokes  increases.  That  the  polar- 
isation cfl'ect  does  not  vanish  when  the  yokes  are  removed  shows 
that  while  the  yokes  modify  its  magnitude,  they  are  not  the  cause  of 
it.  In  comparing  the  transformer  iron  with  the  other  specimens  the 
data  obtained  with  the  massive  yokes  should  bo  used,  as  heavy 
yokes  were  used  on  the  other  specimens.  (:>)  The  diminution  in 
apparent  induction — that  is,  the  polarisation  elTect— is  relatively 
greater  in  the  softer  material.  This  statement  holds  also  for  the 
maximum  polarisation  efifect.  The  rate  of  increase  of  the  polarisa- 
tion effect  with  the  frequency  of  the  demagnetising  current  is 
greater  in  the  softer  materials. 

The  author  gives  particulars  showing  that  the  above  conclusions 
hold  for  all  magnetising  forces.     Fig.  11  is  based  on  these  data. 
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Fig.  10. — Showin-o  the  Influence  of  the  Deiiagnetisinq  Frequency  on 
THE  App.UiENT  Induction  of  Annealed  Tkansfohmer  Iron  for  H  =  0'5. 

As  was  expected,  the  demagnetising  efficiency  of  an  alternating 
current  is  less  than  that  of  a  slowly  reversed  direct  ciirrent.  This 
difference  is  much  greater  in  the  thick  round  rod  of  low  carbon 
steel  than  in  the  thin  strip  of  transformer  iron.  Referring  to  Pig.  9 
and  assuming  a  mean  permeability  of  1,000  for  the  round  rod  we 
see  that  the  magnetic  force  on  the  axis  is  only  7  per  cent  of  the 
magnetising  force  (30  units)  exerted  by  the  alternating  current  of 
60  cycles.  So  that  in  the  case  of  the  low  carbon  steel  where  the 
induction  does  not  reach  a  constant  value  at  the  magnetising  forces 
used,  the  incompleteness  is  due  to  the  combined  effect  of  frequency 
and  too  low  magnetising  current.  There  seems  no  doubt  that  this 
decrease  in  induction  after  demagnetising  by  alternating  current  is 
mainly  an  eddy  current  effect  :  nevertheless,  to  test  this  point 
further,  one  of  the  strips  of  annealed  transformer  iron  was  placed 
in  a  copper  tube  and  the  inductions  measured  in  the  regular  way 
after  various  demagnetisations.     The  data  have  been  expressed  as 
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Fig.  11. — Showing  how  the  Poiaiusation  Effect  in  Low  Carbon 
Steel,  i>ce  to  Excessive  Frequency,  varies  with  the  Maximusi 
Demagnetising  Force. 

polarisation  effects  and  are  recorded  graphically  in  Fig.  12.  From 
the  data  we  may  conclude  :  (1)  The  polarisation  effect,  even  after 
slow  reve  rsals,  is  not  zero  as  we  should  expect  for  perfect  demag- 
netisation. (2)  The  polarisation  after  a  maximum  demagnetising 
force  of  5  is  much  greater  than  it  was  when  the  copper  tube  was  off. 
Another  and  very  important  fact  brought  out  during  the  course 
of  these  experiments  is  the  uniform  consistency  with  which  results 
are  reproduced.    No  evidence  of  imperfect  demagnetisation  exists 


except  the  fact  that  higher  inductions  may  be  obtained  under  other 
methods  of  demagnetisation.  This  probably  accounts  for  the  fact 
that  so  many  experimenters  consider  an  alternating  current  demag- 
netisation as  entirely  satisfactory.  Furthermore,  the  polarisation 
effect  remaining  after  demagnetisation  by  alternating  current  de- 
creases with  decrease  in  the  thickness  of  the  specimen,  so  that  it  is 
jii  the  case  of  specimens  of  large  cross  section  that  the  objections  to 
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Fig.  12. — Showing  how  the  Polarisation  Effect  in  a  Specimen  op 
Annealed  Transformer  Iron,  surrounded  by  a  Copper  Tube,  after 
Demagnetisation   by  an  Alternating  Curuent_of  60   Cycles,   varies 
with  the  Maximum  Demagnetising  Force. 

alternating  current  demagnetisation  have  most  weight.  As  the 
curves  of  Fig.  10  cut  the  vertical  axis  at  a  value  of  the  induction 
not  far  different  from  the  value  at  a  demagnetising  frequency  of 
one  cycle  per  second  this  value  may  be  taken  in  practice. 

Time  Interval  of  Dcmagi\etisatioii. — To  determine  the  effect  of 
variations  in  the  time  interval  of  demagnetisation,  the  iron  was 
demagnetised  at  a  slow  rate  of  reversal  and  between  the  limits  pre- 
Mously  determined.  Tables  are  given  by  the  author,  and  it  appears 
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Fii-..  13. — Showing  the  manner  in  which  Demagnetised  Transformer 
Iron  ArpRO.\cHEs  the  Cyclic  State  for  Various  Values  of  H. 

that  the  polarisation  effect  is  zero  for  all  values  of  the  magnetising 
force,  provided  the  demagnetisation  has  taken  approximately  a 
minute.  Another  table  shows  the  effects  of  variations  in  the  time 
interval  when  the  demagnetisation  is  carried  on  at  a  somewhat 
higher  frequency.  The  full  effect  of  the  demagnetisation  while  less 
than  before  is  reached  in  a  shorter  intenal  of  time  and,  therefore, 
seems  to  depend  on  the  number  of  cycles  rather  than  the  time. 
From  this  it  is  evident  that  if  the  time  of  demagnetisation  is  kept 
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constant  while  the  frequency  is  varied,  there  will  be  a  tendency  tor 
the  induction  to  increase  as  the  frequency  decreases  as  long  as  the 
time  interval  is  great  enough  to  allow  the  demagnetising  current  to 
ccomplish  its  full  effect. 
Ths  Normal  Induction. — After  the  iron  has  been  thus  freed  from 
all  traces  of  previous  magnetic  polarisation  it  is  ready  for  the  bal- 
listic determination.  The  true  induction  has  been  defined  as  the 
normal  cychc  induction.  The  author  has  examined  the  manner  in 
which  the  cyclic  state  is  reached  for  various  values  of  the  magnetis- 
ing force,  and  data  for  complete  induction  curves  are  given.  The 
curves  for  transformer  iron  are  given  in  Fig.  13.  In  view  of  these 
results  it  seems  proper  to  fix  upon  the  final  minimum  value  of  the 
apparent  induction  as  the  definition  of  the  true  normal  induction. 
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Fig.  14. — Showing  how  the  manner  of  Approach  to  the  Cyclic  State 
IN  High  Carbon  Steel  is  Modlfied  by  Eapid  Keversals  of  the  Mag- 
netising Force  and  by  Long  Pauses. 

The  initial  and  maximum  values  are  rejected  because  of  their  un- 
certainty and  the  fact  that  they  cannot  be  verified  by  repetition 
without  another  demagnetisation. 

Two  sets  of  data  were  also  obtained — one  for  a  single  demagne- 
tisation and  another  iu  which  the  spscitnau  was  demagoetised  before 
each  measurement  of  the  induction.  The  final  values  of  the  induc- 
tion are  the  same  in  each  case,  and  the  main  characteristics  of  the 
manner  of  approach  to  the  cyclic  state  are  maintained  in  each,  one 
demagnetisation  thus  being  sufficient. 

.  Effect  of  Viscosity. — Fig.  14  shows  the  manner  of  approach  to 
the  cyclic  state  under  two  circumstances.  The  upper  curve  shows 
how  a  specimen  of  high  carbon  steel  comes  lo  a  cyclic  state  on  re- 
peated reversals  of  the  magnetising  force  by  hand  switch.  The 
solid  portion  of  the  curve  just  below  this  shows  apparent  inductions 
as  actually  observed  after  imperfect  demagnetisation.  Between  the 
solid  portions  of  this  curve  reversals  were  made  quite  rapidly  - 
several  times  per  second.  The  dash  lines  give  the  hypothetical 
curve  the  apparent  induction  would  have  followed  if  the  apparent 
induction  had  been  measured  for  each  reversal  and  no  rapid  rever- 
sals had  been  made.     A  pause  at  any  point  in  the  curve  causes  the 


Fio.  15. — luKAL  CiwivE  to  Illustrate  thk  ei  feci  of  Magnetic 
Viscohitv  on  the  Apiarent  Induction. 

apparent  inluclion  of  tlu  saccojJing  rovorial  to  bo  a  little  largor 
than  the  one  imTijJia'aly  peeoeding.  Tait  is  most  pronounced  in 
the  Hofier  mUcrialj  anl  for  any  spociitijn  is  greatest  in  the  sto(<p 
part  of  the  induciioa  curve.  The  phsnominon  may  bo  attributcil 
to  magnetic  visoositjr.  Thtu,  in  i''ig.  15,  suppose  the  iron  has  boon 
Bubjeclod  to  foros  of  -t-  II  and  -  II  alternately  at  the  rale  of  one 
re/orjal  porBScond.  Tnen  it  will  traco  a  hysteresis  loop  having  its 
vartiees  at  twj  Bymmstrioal  point)  as  .\  and  B.     If,  howover,  the 


reversals  are  interrupted  when  the  iron  is  at  the  point  A,  the  steady 
application  of  the  force  will  cause  the  induction  to  creep  from  A  to 
A'.  After  this  creeping  has  ceased  a  reversal  of  the  magnetising 
force  will  bring  the  state  point  down  to  B.  A  further  pause  will 
again  show  a  creeping  from  V,  down  to  B',  which  is  symmetric  with 
A'.  A  magnetrometric  measurement  would  take  account  of  this 
creeping  and  would  measure  the  induction  Ok'.  A  ballistic  measure- 
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Fig.  16. — Showing  the  Influence  of  Gentle  Vibrations  on  the 
Induction  in  Soft  Iron. 

ment,  however,  would  indicate  only  the  portion  0«,  the  remainder, 
na  bung  lost  on  account  of  its  slowness.  This  assumes  that  a 
ballistic  galvanometer  with  sufficient  torsion  in  its  suspension  to 
bring  its  movable  system  back  to  zero  is  used.  An  instrument 
whose  movable  system  has  no  directive  force,  such  as  the  Grassot 
fiuxmeter,  would  measure  the  full  induction  as  completely  as  the 
magnetometer.  However,  even  with  an  ordinary  ballistic  galva- 
nometer this  full  induction  can  be  determined.     Let  a  ballistic  de- 
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lloction  be  tikon  when  Iho  iron  is  traversing  the  cycle  AH.  This 
will  bo  proportional  to  hn .  After  a  pause  take  the  dot1ec'..ion  on  the 
return  rovorHiil.  This  will  be  proportional  to  -fVi.  The  second  de- 
lloction  oxcocils  the  first  by  iin',  wliioli  is  the  amount  of  creeping  at 
one  end  of  the  cycle.  The  full  induction  would,  therefore,  be  pro- 
portional to  ''((  f  aa  . 

Another  irregularity  in  Fig.  1 1  is  tlio  peculiar  effect  of  several 
rapid  rovorsals.     After  such  troatmont  the  first  inductions  are  loo 
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low,  then  the  succeeding  ones  are  too  high,  as  shown  graphically 
in  the  lower  corner  of  Fig.  14. 

Kffc-t  of  Ittpftition  — The  avUhor  gives  particulars  showing  that 
a  number  of  reversals  of  the  magnetising  force  does  not  obviate  the 
necessity  of  demagnetisation. 

Stront]  ]'il)rali'>iis  — The  effect  of  vibration  is  to  shake  in  more 
indnction  if  the  magnetic  force  is  acti'  g,  and  to  shake  out  the  resi- 
dual induction  if  no  magnetic  force  is  acting.  The  hysteresis  loop 
is  contracted  and  draws  in  close  to  the  induction  curve,  which  loses 
its  point  of  inflection  and  apparently  starts  out  with  a  maximum 
permeability  which  steadily  decreases.  While  the  increase  in  per- 
meability is  appreciable  in  moderately  strong  fields,  it  is  in  weak 
fields  that  the  effe  t  is  most  striking. 

Geittle  Vihrations — Fig.  16  shows  the  results  of  experiments 
made  to  ascertain  the  effect  of  small  vibrations  on  the  magnetism 
.\  comparison  of  the  results  with  those  noted  under  the  study  of 
viscosity  shows  a  close  connection  between  the  creeping  up  of  the 
induction  due  to  viscosity  and  the  same  thing  for  tapping.  Both 
these  phenomena  may  be  accounted  for  by  assuming 
a  frictional  force  opposing  the  movements  of  the 
molecular  magnets.  It  was  found  that  such  gentle 
vibrations  as  these  were  of  little  help  in  demagnetising 
either  when  used  alone  or  with  current.  It  appears 
desirable  that  tlie  magnetic  system  be  protected 
from  small  mechanical  vibrations.  A  pad  of  felt 
J  in.  thick  accomplishes  this  very  nicely  for  all  ordi- 
nary cases. 

InfJttcnce  of  Temperature. — It  is  well  known  that  for 
a  small  rise  of  temperature  the  permeability  of  iron  in- 
creases for  low  inductions  and  decreases  for  high  in 
ductions.  At  higher  temperature  this  temperature 
coefiicient  is  always  negative  and  increases  rapidly  with 
the  temperature,  until  finally  the  iron  becomes  practi 
cally  nonmagnetic  at  some  temperature  between 
690C.  and  870  C. 

Little  work  has  been  done  at  ordinary  temperatures. 
Four  specimens  of  transformer  iron  were  examined  at 
different  temperatures,  and  some  of  the  results  are 
plotted  in  Fig.  17.  From  the  data  the  following  obser- 
vations may  be  made:  (1)  The  change  in  induction 
per  IC.  rise  is  greatest  in  the  neighbourhood  of  the 
maximum  permeability.  (2)  The  temperature  coeSi- 
cient  is  greater  for  the  annealed  than  for  the  un- 
annealed  iron.  (S)  Temperature  must  be  taken  ac- 
count of  if  an  accuracy  of  1  per  c  nt.  is  to  be 
attained.  (4)  The  increase  of  induction  due  to 
annealing  is  greatest  near  the  point  of  maximum  per- 
meability. 

The  Best  Mctluid  of  Proceilure. — As  a  result  of  this 
research  the  following  rule  may  be  outlined  as  the  best 
(ballistic)   method  of  procedure  in  magnetic  testing  : 
The  magnetic  system,  consisting  of  the  test  pieces  and 
the  connecting  yokes,  should  be  mounted  with  its  plane 
perpendicular  to  the   earth's  field.     If  necessary  the 
system  should  be  protected  from  mechanical  vibrations 
by  means  of  a  pad  of  felt  or  something  equivalent.     If 
an  accuracy  of  1  per  cent,  in  the  steep  part  of  the 
B-H  curve  is  desired  the  temperature  should  be  kept 
at  some  standard  temperature  {e.g.,  20'C.)  constant  to 
1°C.  or  2'C.     It  is  not  feasible  to  apply  a  temperature 
coefficient  correction  on  account  of  the   difficulty  in 
getting   its   value.      The   demagnetisation   should   be 
accomplished   by   a   cmrent   reversed  at   the  rate   of 
approximately  one  cycle  per  second,  while  gradually 
diminished  in  such  a  way  that  the  rate  of  decrease  of 
the   induction   is  as  nearly  as  may  be  uniform.     An        Yic    \ 
ammeter  in   circuit    and    a    rough   estimate    of   the 
shape  of  the  BH   curve  will  enable  one  to  regulate 
the  rate  of  decrease  of  current  with  sufficient  exact- 
ness.   The  initial  demagnetising  current  should  be  sufficient  to  carry 
the  induction  beyond  the  knee  of  the   B  H   curve,-  and  the  final 
current  should  be  not  greater  than  the  smallest  magnetising  cur- 
rent to  be  used.     The  full  demagnetisation  may  be  accomplished 
in   about  90  seconds.     Now   apply   the   lowest   magnetising   force 
desired  and  reverse  at  the  same  speed  as  in  demagnetising.     At 
intervals  get  a  ballistic  deflection.     Continue  this  until   two  deflec- 
tions about  25  reversals  apart  show  only  a  negligible   difference. 
This  final  deflection  is  the  normal  induction.     Without  demagnetis- 
again,  apply  the  next    larger  magnetising   force  and   reverse  as 
before. 

Continue  in  this  way  till  all  the  required  points  on  the  curve 
have  been  obtained. 

*  Without  going'  to  the  trouble  of  a  preliminary  test  an  initial 
demagnetising  force  of  15  units  may  safely  he  ansumetl  for  all  speci- 
mens of  soft  iron. 


REFLECTED  LIGHTING  WITH  METAL    FILAMENT 
LAMPS,  AT  THE  INNS  OF  COURT  HOTEL,  LONDON. 


One  of  the  earliest  aijplications  of  electric  latnps,  more  par- 
ticularly tlie  arc  lamp,  was  to  reflecteil  lighting,  by  the  simple 
process  of  inverting  the  arc  anil  proviiling  a  suitable  reflector. 
The  use  of  inverted  ;uc  lam|)S  lias,  however,  been  mainly  con- 
tined  to  offices,  drafting  rooms,  photographic  studio?,  &c. 
Carbon  fdamcnt  lamps  have  met  with  little  sui  cess  for  reflected 
lighting,  a  fact  which  may  bo  attributed  to  the  low  candle- 
power  of  the  lighting  units  and  the  high  cost  of  electrical 
energy,  if  anything  approachinga  good  efl'ect  was  to  be  obtained. 
There  should,  however,  be  a  distinct  opening  for  the  applica- 
tion of  the  metal  filament  lamp  for  reflected  lighting.  The 
low  energy  consumption  of  such  lamps,  combined  with  the  fact 
that  a  high  candle-power  unit  is  available,  both  contribute 


Drawing  Room,  Inns  of  Court  Hotel,   Illvminated  by  Reflected 
Light  from  Metal  Filament  L^imps. 

towards   the  utilisation   of  metal  filament  lamps  in  suitalile 
fittings  for  reflected  lighting. 

An'^iuteresting  installation  on  the  above  lines  has  recently 
been  completeil  at  the  Inns  of  Court  Hotel,  Holborn,  Loudon. 
It  should  be  noted  that,  jirevious  to  tlie  adoption  of  the  light- 
ing scheme  deiciibed  later,  e.xpei-iments  were  made  with  en- 
closed arc  lani[)S  and  an  arrangement  of  reflectors.  This 
proved  entirely  unsatisfactory  for  two  reasons.  The  light 
emitted  from  the  arcs  was  cold  and  almost  repellent  to  the  eye, 
and  the  feeding  of  the  lamps  at  intervals  caused  either  com- 
plete interruption  of  the  lighting  or  an  annoying  flicker.  _8ub 
sequently  metal  filament  lamps  were  suggested  as  more  likely 
to  give  the  desired  efl'ect.  It  had  been  rightly  agreed  that 
some  form  of  reflected  lighting  was  desirable,  and  consequently, 
although  the  arcs  had  proved  unsatisfactory,  the  new  lamps 
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were  to  be  given  a  trial  before  finally  relurniug  to  the  more 
usual  but  infinitely  less  beautiful  method  of  scattered  illumina- 
tion. The  prospects  of  the  inverted  system  were,  moreover, 
greatly  enhanced  bj'  the  lofty  rooms  and  their  general  ap- 
pointments. 

By  far  the  most  beautiful  effect  has  been  obtained  in  the 
drawing  room,  which  is  a  large  room  looking  on  to  Lincoln's 
Inn  Fields.  The  illumination  of  this  is  clearly  brought  out  in 
Fig.  1  which  depicts  the  room  as  seen  at  night  by  the  light  of 
the  lamps  in  the  special  fittings  hung  from  the  ceiling.  This 
photograph,  in  conjunction  with  the  others  which  accompany 
this  article,  was  taken  by  the  light  of  the  lamps  themselves 
and  without  any  other  light,  artificial  or  daylight.  The  prints 
also  were  abfolutely  untouched  for  the  making  of  the  blocks. 
Reference  to  Fig.  1  will  indicate  at  once  that  the  downward 
distribution  of  light  is  very  good,  and  that  a  person  seated  on 


the  hotel,  is  shown  by  the  light  of  the  10  fittings  installed  for 
its  illumination.  The  fittings  are  of  bronze  to  a  special  design 
selected  to  be  in  keeping  with  the  character  of  the  meetings 
held  in  the  room.  Each  carries  two  35  c.p.  tantalum  lamps 
in  place  of  four  16  c.p.  carbon  lamps  previously  installed.  The 
light  distribution  here  is  very  even,  and,  as  is  the  case  with 
all  the  other  inverted  fittings,  there  are  no  shadows  cast.  The 
lamps  used  in  the  various  fittings  are  both  tantalum  and  "  Z," 
and  it  is  noteworthy  that  the  total  energy  consumption  of  these 
lamps  is  only  Gkw.,  in  contrast  with  13-")  kw.  required  'pre- 
viously for  the  carbon  filament  lamps.  In  all  there  are  27  in- 
verted pendants  installed  in  the  hotel. 

In  addition  to  the  pendants  containing  the  metal  filament 
lamps  there  are  four  fittings  in  the  restauiant  in  which  Beck 
flame  arc  lamps  are  used.  These  are  hung  round  with  basket 
fittings  which  are  lined  with  trolden  silk.  There  is  no  inverted 
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the  couch  in  the  foreground  would  be  able  to  rend  easily. 
Three  fittings  are  used  for  the  illumination  of  the  room,  and 
each  contains  10  lanipholders  radiating  at  an  luigle  coirc- 
sponding  to  that  of  the  reliector  below  them.  This  reflector  is 
of  enamelled  iron  and  can  be  easily  cleaned.  The  fittings  are 
given  a  i)lc.a8ing  and  harmonious  a|i|)earance  by  a  si)ecial 
arrangement  of  basket  work  which  is  hung  below  the  lamj)- 
holder  fitting  and  reflector  and  is  tastefully  liiioil  with  silk. 
The  other  inverted  fittings  in  the  hotel  are  made  iij)  in  this 
way  and  we  must  say  that  the  effect  i)roduced  is  charming  to 
a  degree. 

Figs.  2  and  !i  show  the  lighting  efFect  obtained  in  tlic  hoi,] 
foyer  and  one  of  the  banqueting  rooms.  The  former  has  two 
lOlight  fittings  and  the  latter  three,  but  in  the  foyer  it  has 
not  been  found  necessary  to  use  all  the  lifjhls  in  each  group. 
Our  illustrations  l.rin.'  u|)  well  the  oven  distribution  of  the 
light.     In  lig.  1  the  Maaonic  Temple,  itself  a  new  foaturo  of 


a  soft  glow  to  the  illu- 


rellector,  but  the  direct  lays  of  the  arc  arc  allowed  to  diffuse 
themselves  through  the  cloth,  givin 
min:iliug  cU'ecl. 

The  lighting  improvements  in  the  hotel  have  necessitated 
the  re  wiring  of  certain  sections  in  screwed  conduit,  this  work 
together  with  the  ni.inufacturo  of  the  metal  portions  of  the 
fittings  and  the  reflectors  being  carried  out  by  iSIessrs.  Pinch- 
ing it'  Walton.  The  baskets  are  the  work  of  Messrs.  ()ood3ear. 
The  general  supervision  of  the  installation  has  been  in  the 
hands  of  Mr.  Adri.in  Collins,  consulting  engineer.  Our  thanks 
are  due  to  Mr.  llii)i)islcy  ("ox,  general  manager  of  the  Inns  of 
t'onrl  Hotel,  fnr  pcrniicsiun  to  iihotogi-.iph  the  various  roonis 
and  for  his  courtesy  in  showing  us  the  features  of  the  ins|;i|. 
latioii.  Wo  are  sure  that  the  new  lighting  efl'ects  which  have 
been  carrieil  out  to  Mr.  (.'ox's  ideas  will  prove  a  strong  attrac- 
tion to  visitors  to  whom  good  illuiuiuation  iu  the  principal 
rooms  of  a  hotel  is  a  desideratum. 
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Fig.  3. — FoTEn  or  Inns  of  Couet  Hotel,  Illuminated  by  Eei'lected  Lioht. 


I'lG.  4. — ilisoNio  Temple,  Imxs  of  Couri  UorEi,, 
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THE  WORK  OF  THE  PHYSIKALISCH  TECHNISCHE 
REICHSANSTALT  IN  1907. 


In  such  establishments  as  the  National  I'hysical  Labora- 
tory, researches  of  scientific  value  can  be  carried  on  unaffected 
bjr  the  hampering  commercialism  necessarily  met  with  in 
industrial  concerns.  The  results  obtained  in  institutions  of 
this  kind  both  in  this  country  and  abroad  are,  therefore,  of 
great  interest  to  electrical  engineers  and  others  engaged  in 
scientific  pursuits.  The  pioneer  in  this  field  is,  as  is  well 
known,  the  Physikalisch  Technische  lieichsanstalt  at  Charlot- 
tenburg,  where  the  standardisation  dear  to  the  Teutonic  mind 
is  allowed  full  play  with  excellent  results.  In  what  follows 
we  briefly  describe  the  matters  of  electrical  interest  which 
have  been  dealt  with  there  during  1907,  though  this  by  no 
means  exhausts  the  activities  of  the  institution,  which  include 
the  whole  range  of  ph}  sical  science  ; — • 

The  question  of  the  constancy  of  standard  resistances  and  cells  is 
first  dealt  with.  The  former  of  these  show  little  alteration  from  j'ear 
to  year,  while,  as  regards  the  latter,  the  size  of  the  mercurous  sul- 
phate crystals  seems  to  exercise  a  deleterious  efl'ect.  The  question 
is  being  dealt  with  in  conjunction  with  the  National  Physical 
Laboratory  and  the  IJureau  of  Standards,  but  the  researches  are 
not  far  enough  advanced  to  make  any  publication  of  results  possible. 
As  regards  the  silver  voltameter,  the  difficulties  experienced  in 
weighing  have  been  found  to  be  due  only  to  temperature  variations, 
for  the  temperature  of  the  plate  may  ditfer  greatly  from  that  of  the 
surrounding  air  even  when  it  has  been  in  the  scale  pan  for  some  con- 
siderable time.  These  difficulties  have  been  overcome  by  placing 
the  balance  in  a  room  kept  at  a  constant  temperature. 

Messrs.  Siemens  &  Halske  have  altered  their  standard  1,000  ohm 
moving-coil  galvanometer,  installed  at  the  lieichsanstalt,  so 
that  itis  now  suitable  for  measuring  resistances  of  the  order  of 
10  ohms  with  greater  accuracy  than  is  the  low-resistance  galvano- 
meter made  by  the  same  firm.  The  greater  part  of  this  resistance 
has  been  removed  by  replacing  the  lower  leadingin  wire,  which  was 
of  bronze,  by  a  silver  spiral,  thus  reducing  the  total  resistance  to 
9  ohms.  The  new  instrument  gives,  with  the  scale  H  metres  distant 
and  a  period  of  oscillation  of  5  seconds  1  mm.  deflection  wilh  1'5 
X  10  "  volts.  It  is  damped  aperiodieally,  when  the  total  renstance 
is  20  ohms,  and  seems  to  work  well. 

The  majority  of  the  apparatus  dealt  with  during  the  3'ear  in  the 
"  heavy-current  "  laboratory  comes  under  the  heading  of  measuring 
instruments.  Of  these  507  were  tested  and  calibrated,  among  them 
instruments  for  wireless  telegraphy,  besides  the  more  common 
ammeters,  voltmeters  and  wattmeters  for  direct  and  ahernate- 
current  work. 

During  the  year  1907  the  laboratory  has  undergone  extensions 
and  additional  machinery  has  been  installed.  These  include  a  high- 
frequency  alternator  with  a  capacity  of  5  kw.,  which  supplies  three- 
phase  currents  at  frequencies  up  to  2,300.  It  is  driven  by  an 
interpole  motor  whose  speed  can  be  adjusted  within  wide  limits. 
Several  transformers  have  also  been  added,  which  are  so  arranged 
that  they  can  be  connected  up  to  give  various  voltages,  an  arrange- 
ment made  possible  by  suitable  switchgear.  In  order  that  the 
alternate  current  machines  may  be  more  advantageously  used  thev 
have  been  connected  to  horizontal  copper  bars  ;  from  these,  by  means 
of  screwed  plugs,  connection  is  made  to  vertical  bars,  and  thence 
to  the  various  apparatus.  The  re  arrangement  and  alterations 
which  have  taken  place  have  permitted  ado(iuate  protection  to  be 
provided  in  places  where  extra  liigh  voltages  are  employed. 

In  a  former  report  an  instrument  was  described  for  measuring 
small  alternating  currents.  This  consisted  of  a  number  of  nianganin- 
constantau  thcrino-elements  enclosed  in  raciui  and  was  connected 
in  circuit  on  Salomonson's  bridge  method,  so  that  the  current  under 
test  could  not  affect  the  galvanometer  which  measured  tlio  thermo 
electric  power.  Differences  found  by  this  method  when  measuring 
rectified  and  alternating  currents  of  the  same  strongth  were  not 
explained  in  spite  of  numerous  rosoarchos.  The  readings  of  the 
instrument  were  found  to  bo  unalToctod  by  altering  the  frequency 
between  3  and  2,500,  while  the  error  noted  above  wan  not  Ibe  same 
in  vacuo  as  when  high  prosBures  were  used.  It  was  thought  that 
this  difference  was  duo  to  the  heat  generated  by  the  I'elfier  effect 
when  direct  current  was  used,  but  tliis  Iirh  liitely  been  shown  not 
to  bo  the  cas«,and  experiments  on  the  Hubjcct  are  still  beingcarripd  on. 

A  number  of  researches  have  also  boon  undertaken  regarding  the 
"contact"  potential  of  a  highly  Bonsitivc  <|uadraut  oloclromotor 
and  on  the  electrolytic  valve  action  of  various  metalH,  both  with 
direct  and  nlternale  ourrcnts.  F.xhauHtivc  I'apors  on  tlic  results  of 
these  tests  have  boon  published  in  llu'  Clornuin  phyKJcai  journals. 

Hesoarches  wore  made  on  tlie  behaviour  of  the  new  solf-induc- 
tion  Blnndard  wlion  submiUed  to  high-frequency  altornalo  current» 
and  it  was  found  that  the  small  self  iiuhiction  of  the  bridge  coils 


introduced  considerable  errors  into  the  I'esult.  In  "skin  effect" 
measurements  this  value  has  to  be  determined,  for  which  purpose 
a  Wheatstone  bridge,  whose  arms  consist  of  "bifllar"  stretched 
wires,  has  been  used.  With  this  arrangement  the  coefficient  of  self- 
induotioncan  be  determined  from  geometrical  measurements  and  the 
coeihcient  of  self-induction  of  high-resistance  coils  can  be  measured 
even  when  the  resistance  varies  within  wide  limits.  For  instance,  by 
this  method  the  self  induction  of  a  conductor  whose  time  constant  is 
ro  X  10^^  seconds  can  be  measured  to  within  a  few  per  cent.  Mea- 
surements have  also  been  made  on  the  length  of  electric  waves,  the 
results  being  correct  to  within  0  1  to  0-2  of  1  per  cent  in  the  case  of 
waves  over  1,000  metres, while  forshort  waves  the  accuracy  was  about 
1  per  cent.  Researches  were  also  undertaken  on  undamped  oscilla- 
tions, which  were  generated  by  means  of  a  special  arc  whose  wave 
length  was  kept  constant.  In  this  lamp  the  electrodes  consisted  of 
a  cooled  copper  cyhnder  and  a  carbon  rod.  By  means  of  a  magnet 
the  arc  was  kept  constantly  in  rotation  so  th  t  the  carbon  was 
equally  burnt  away  all  round.  This  arrangement  enabled  constant 
oscillations  to  be  obtained  over  considerable  periods. 

By  means  of  an  oscillograph  due  to  (iehrcke,  the  operation  of 
which  depends  on  the  properties  of  cathode  rays,  it  has  been  pos- 
sible to  analyse  electric  oscillations  of  wave-lengths  up  to  500  metres. 
Damping  and  shape  of  the  waves,  oscillations  in  coupled  systems 
and  the  influence  of  spark-gaps  on  undamped  oscillations  can  be 
photographically  determined  by  this  arrangement. 

In  the  "  small  current  "  laboratory  a  number  of  tests  were  carried 
out  on  electrical  materials,  resistances,  measuring  instruments  and 
standard  cells.  Among  the  resistance  sets  tested  was  p  comparator 
due  to  Diesselhorst.  Ssveral  of  the  Clark  cells  tested  showed 
variations  from  the  standard  value  from  O'OOOl  to  O'OOl  volt. 
Two  cells  tested  were  outside  these  limits,  and  three  others  were 
defective.  A  number  of  Weston  cells  were  tested  and  gave  fairly 
constant  results ;  10  were  defective,  especially  as  regards  high  in- 
ternal resistance. 

Tests  were  carried  out  on  the  intermittent  working  of  several 
sets  of  dry  cells,  the  current  being  allowed  to  flow  four  minutes  in 
every  quarter  of  an  hour.  It  was  found  that  allowing  the  terminal 
voltage  to  drop  to  0'8,  0  6  and  0 -1  volt  respectively,  the  capacity 
of  the  cell  was  -10  per  cent.,  10  per  cent ,  and  5  per  cent,  greater 
than  when  continuously  discharged  to  the  same  terminal  voltage. 
The  quantity  of  current  given  out  as  the  voltage  drops  fromO'8  to 
00  volt  seems  to  depend  to  a  great  extent  on  the  quality  of  the 
manganese  dioxide  used.  Work  on  standard  cells  and  the  silver 
voltameter  have  been  carried  on  in  conjunction  with  the  Bureau  of 
Standards,  the  Laboratoire  Central  d'Electricite  and  the  National 
Physical  Laboratory. 

The  (juestion  of  the  alteration  of  wire  resistances  with  the 
humidity  of  the  atmosphere  has  been  thoroughly  gone  into  with  the 
Bureau  of  Standards,  and  the  results  were  summarised  in  The 
Electrician,  Vol.  LLX!..  pp.  339,  626.  During  the  year  21,067  meters 
have  been  tested,  10,621  restandardised,  and  4,598  repaired  for 
various  electricity  supply  works.  Systematic  tests  were  also  carried 
out  on  a  number  of  makers'  instruments. 


THE  DIRECT  PRODUCTION  OP  COPPER  TUBES, 
SHEETS  AND  WIRE.* 

HY    S.    ().    COWl'KR-COI.KS. 

Siimmririj. — Tlio  inUlior  describes  elect roly tie  processes  for  tlie  pro- 
(liii  lion  i)f  copper  tiihes,  sheets  iuul  wire,  and  show.s  how  ho  has  been  able 
111  employ  eiM-rcnl  ileiisitiev  up  to  .">l)l)  .■impercs  [icr  square  foot  hy  using 
revolving  catlio.lcs.  altiiough  2UU  iimp.'rcs  p,T  square  fo  U  is  found  to  l)e 
I  lie  inost^econoniiea!  ilensity.  Particulars  are  also  given  of  an  ingenious 
method  for-  jiroduciiig  copper  wire  by  electrolytic  means. 

Tlie  rcfiuiug  nf  ciqiper  by  electrolysis  has  now  a.s.siinK'd  vast  pro- 
p.irlidiis.  and  the  annual  luilinit  of  electrolytic  copjier  in  the  yeiu- 
19(17  has  been  estimated  at  -lOD.OUIl  Ions,  equal  to  56  per  cent,  of  the 
World's  prodiKtioM.  and  the  capital  sunk  in  the  industry  at  about 
t;i.-,,(»llli.(l(M).  'I'he  whole  of  the  copper  thus  (irodiu'cd  is  in  tlie  form 
of  rough  slabs  or  cathode  plates  which  have  to  be  smelted  and  worked 
to  the  desired  forms.  F.leclrometallurgists  iuive  been  .striving  for 
many  years  to  devise  11  pnicess  which  does  away  with  the  smelting  of 
copp'ei'  after  it  has  been  elect rolytieally  rclined.  and  to  electro- 
(li-p.isil  ciqqH'r  after  the  reliiiiiig  operation  in  such  a  form  that  it  can 
he  placed  direct  on  Ibe  market  as  finished  sheets,  lubes  nn<l  wire. 

Wihlr'n  /'rorcssv.— It  was  observed  sborlly  after  l':ikington  prac- 
tically applic'd  l''araday's  law  to  the~reliiiing  of  copper  in  the  year 
ISdri.'thal  Ibe  electric  em-rent  density,  or  I  he  rate  at  wbieb  Ibe  copper 
is  deposited,  could  beeonsideralily  inereased  by  circulating  I  he  elect  ro- 
lylc  or  moving  the  electrodes.     It  wan  soon  found  that  circulating 

*  ;\liHlract  of  a  Paper  road  at  the  roeont  Bristol  tncctiug  of  the  lii»titu- 
lion  of  Mucliaiiieal  bngiucors. 
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the  elect  I'oly  to  alone  was  unsatisfaelinv.  aiul  lliat  I  lie  Ix'st  results 
cmild  be  obtained  with  ii  vertical  maiulrel  revulved  in  the  elect rolyto. 
Wilde  was  one  of  the  first  tn  use  a  cylindrical  eathdde.  his  object 
lieuig  to  deposit  copiR'r  on  iron  rollers  suitiihle  for  textile  printing 
purposes,  for  which  he  look  out  a  patent  in  the  year  ISTo.  The 
anodes  consisted  of  Clipper  cylintlrieal  tulu's,  and  tlic  iron  cylinder 
to  be  coated  with  <'opper  (the  cathode)  was  placed  in  the  centre  of 
the  cylindrical  vat  and  caused  to  rotate  on  its  axis.  Such  an  arrange- 
ment, in  conjunction  with  a  circulating  propeller,  placed  in  the  elec- 
trolyte, ensureil  an  even  distribution  of  copper  over  the  whole  of  the 
surface  uniformly  along  the  Unglh  of  the  roller  by  means  of  the 
motion  imparted  to  the  solution,  and  the  iMiiial  density  tlius  main- 
tained. The  current  density  was  low,  considerably  under  2(1  amperes 
per  square  foot. 

Elmore's  Prm-iss. — The  ne.\t  development  of  importance  was  the 
Elmore  process,  which  consists  of  using  horizontal  mandrels  on  which 
copper  sheets  or  tubes  arc  deposited,  while  agate  burnishers  travel 
continuously  over  the  copper,  so  as  to  consolidate  it,  and  at  the  same 
time  prevent  the  growth  of  copjier  trees  or  nodules.  Even  witli  the 
use  of  a  burnisher  the  current  density  could  not  lie  increasctl  beyond 
30 amperes  per  square  foot,  anil  the  mechanical  difficulties  introduced 
by  the  burnisher  are  considerable.  Large  works  were  erected  to 
oixrate  this  process  near  ]>eeds  and  on  the  Continent,  and  are  prin- 
cipally engaged  in  the  iimducticm  of  large  tubes  and  cylinders  for 
special  purpo.ses. 

Dumoiilin's  Process. — Dunuiulin  introduced,  at  a  later  date,  a  pro- 
cess for  burnishing  copper  during  deposition  with  sheepskin  as  a  sub- 
stitute for  agate,  and  claimed  that  the  process  had  also  the  advan- 
tage of  insulating  any  projections   that    might  be    formed  on  the 


Flo    1. — V.\T  rsEn  for  Ckntiufio.m.  Piioi  r.ss. 

deposited  metal,  the  shet'iiskin  impregnalor  coating  all  projecting 
parts  with  a  thin  lilni  of  animal  fat.  thus  preventing  further  dcjiosi- 
tion  until  the  surrounding  depres.sions  are  raised  to  the  comin<in  level. 
It  was  also  claimetl  for  this  process  that  a  current  density  of  from  30 
to  40  amperes  per  sipiare  foot  of  cathode  surface  could  be  em|iJoyed 
at  a  voltage  of  about  1-6  per  vat.  This  jHocess  was  tried  on  ajarge 
scale  in  England  but  was  soon  abandoned. 

Other  Processes. — .\ttempts  have  been  made  at  various  times  to 
further  increase  the  rate  of  deposit  by  Swan,  I'Mmore,  Thofchrn, 
Graham,  Poore  and  others,  by  impinging  jets  of  the  electrolyte 
against  the  cathode  surface.  The  quality  of  the  cojiper  is  liable  to 
vary  in  density  if  impinging  jets  alone  are  employed  ;  it  is  therefore 
necessary  to  remove  the  cathode,  otherwi.se  the  cojiper  is  dejiosited 
in  the  form  of  annular  rings  of  varying  density  and  smoothness. 

The  author,  when  carrying  out  some  experiments  on  the-  jiroduc- 
tion  of  copper  tubes  and  sheets  by  electro-deposition  on  rotating 
cathodes,  observed  that  when  the  speed  was  greatly  increased 
entirely  new  results  were  obtained,  and  that  a  current  density  of 
oOI>  amperes  or  more  |)er  square  foot  could  be  employed,  the  copper 
remaining  smooth  and  having  a  tensile  strength  equal  to  the  best 
rolled  or  drawn  copper,  and  in  some  cases  a  tensile  strength  some  50 
per  cent,  higher  than  that  obtained  by  the  ordinary  process  of  casting 
and  rolling,  the  tensile  strength  increasing  with  the  rate  of  rotation 
of  the  mandrel.  The  result  of  revolving  a  mandrel  at  a  compara- 
tively high  speed  is  that  every  molecule,  as  it  is  deposited  is  burnished 
or  rubbed  down  so  as  to  jiroduce  a  tough  Hbrous  copper,  the  usual 
order  of  things  being  reversed,  the  present  practice  being  to  [lut  the 


mechanical  work  into  a  mass  of  copper  by  rolling  or  drawing  instead 
of  treating  each  molecule  separately. 

Cenlrifiigal  Proce.ts. — This  observation  led  to  further  experiments, 
which  resulted  in  evolving  the  process  now  known  as  the  centrifugal 
copper  process  for  the  manufacture  of  sheets,  tubes  and  wire,  which 
will  now  be  described  in  iletail,  together  with  tht!  results  obtained. 

After  a  long  series  <if  c.vperinu'nts  had  been  made  to  determine  the 
best  composition  for  the  electr<ilyte  and  the  most  economical  current 
density  to  employ,  the  critical  speed  was  accurately  determined  by 
means  of  revolving  cathodes  in  the  form  of  cones.  By  observing  the 
point  at  which  the  cop|icr  remains  smooth,  and  by  measuring  the 
circumference  of  the  cone  at  that  [loint  and  multi|)lying  it  by  the 
number  of  rotations  per  minute,  the  critical  speed  is  readily  deter- 
mined ;  200  amperes  per  sipiare  foot  is  founil  to  be  the  most  econo- 
mical current  density-,  although  a  current  density  up  to  .500  amperes 
per  square  foot  can  be  employed  by  increasing  the  rate  of  rotation. 


Flo.    2. — .A.PP.M{ATIIS   FOR   DEPOSITING   CoPPER  ON   IrON    RoLLS. 

but  the  increased  cost  due  to  increased  voltage  renders  such]a  current 
impracticable  for  ordinary  commercial  work. 

One  oJ  the  chief  diflii'ulties  inherent  in  any  electrolytic  or  wet 
process  for  the  production  of  copper  tubes  and  sheets  is  having  any 
working  parts,  such  as  bearings,  in  an  acid  eo)iper-sulphate  solution, 
and  this  was  one  of  the  lirst  troubles  encountered  when  working  the 
centrifugal  jiroecss  on  a  commercial  scale.  This  difliculty  was  even- 
tually overcome  by  constructing  vats  in  the  form  of  an  annular  ring, 
as  shown  in  Fig.  1.  It  will  be  observed  by  such  an  arrangement  all 
working  parts  arc  outside  the  vat  and  do  not  come  into  contact  with 
the  electrolyte,  so  that  the  bearings  can  be  lubricated  in  the  ordinary 
way  ;  only  the  actual  face  of  the  mandrcron  which  the  copper  is  to 
be  deposited  is  immersed  in  the  electrolyte.  The  cathode  consists 
of  a  steel  or  cast-iron  cylinder  closed  at  one  end,  to  which  is  attached 
on  the  inside  a  steel  rod  projecting  below  the  edge  of  the  mandrel  to 
guide  it  into  position  :   the  cylinder  can  be  5  ft.  or  6  ft.  indiameter.or 
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even  larger,  so  as  to  produce  a  copper  sheet  of,  say,  20  ft.  long  by  4  ft- 
or  5  ft.  broad.  Anodes  composed  of  crude  copper  are  placed  around 
the  mandrel  with  intervening  spaces  and  are  fed  forward  by  suitable 
mechanical  means,  as  the  copper  dissolves  away,  so  as  to  keep  the 
voltage  constant. 

One  great  advantage  of  the  centrifugal  process  is  that  a  very  low 
voltage  is  required  even  when  employing  a  very  high  current  density  : 
for  instance,  onlj'  0-8  volt  is  required  at  the  terminals  of  the  vat 
when  working  at  a  citfrent  density  of  200  amperes  per  square  foot  of 
cathode  surface.  The  effect  of  revolving  the  cathode  is  five-fold. 
Firstly,  it  keeps  the  electrolyte  agitated. S(5  that  there  is  always  a  fresh 
sujjply  of  copper  ions  in  proximity  to  the  cathode  ;  secondly,  each 
molecule  of  copper  as  it  is  deposited  on  the  cathode  is  burnished  or 
rubbed  down  by  means  of  the  skin  friction  between  the  revolving 


f 
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•  Fig.  3. — Diagram  show- 
ing Method  of  FOBsnKc 
Weak  Line  of  Cleavage 
DUE  TO  Crystalline  STKrc- 
ture. 


Fig.  4. — Diagram  showing  the  Effect 
OF  Sharp  and  RorNDED  Corners  on 
THE  Crystalline  SxRUCTrRE  of  Metal 
Castings. 


cathode  and  the  electrolyte  ;  thirdly,  the  rotation  jirevents  any 
foreign  matter  that  may  be  in  suspension  in  the  electrolyte  settling 
on  the  cathode  and  becoming  entangled  by  further  copper  being 
deposited  around  or  over  it  ;  fourthly,  it  brushes  away  any  air- 
bubbles  on  the  cathode,  which  are  the  cause  of  nodules  forming  ;  and 
fifthly,  the  rotation  of  the  cathode  ensures  the  thickness  of  copper 
being  uniform  even  when  a  mandrel  of,  say,  8  ft.  in  length  is  em- 
ployed. 

The  method  of  making  tubes  by  tlie  centrifugal  process  is  as 
follows  :  A  mandrel  somewhat  smaller  than  the  finished  internal 
diameter  of  the  tube  is  prepared  by  coating  it  with  an  adhesive  coat- 
ing of  copper  b}'  first  depositing  copper  upon  the  surface  from  an 
alkaline  solution  and  then  thickening  it  up  in  an  acid  solution,  the 
surface  being  highlv  burnislied  and  treated  chemicallv  tn  ensure  the 


Flo.  5. — Mandrel  showino  Metiihd  of  U.nwindino  the 
I'orrKit  STuir-. 

en«y  removal  of  the  de|iiisilc(l  tiilx-.  The  luaiidnl  llnis  |in-parcd  is 
then  placed  ina  vat  as  shown  ifi  I'igs.  I  or2.  necurding  lnlhcdiiiMuter  :il 
the  IuIm-  and  its  Icnctli.  When  Ihc  desired  Ihickncss  has  l.ecn 
obtained,  the  mandrel  is  rcmovcil  and  placed  in  a  hori/.onlal  or 
vertical  lathe,  and  a  riiun<l-fnec(l  niller  run  over  the  surface  so  a.s 
sliglilly  to  e.\|iand  llic  (Icposilcd  mpper.  wliieli  can  then  be  readily 
drawn  olf.  Cojiper  shccls  arc  prepared  in  ii  similar  niaruier.  the  unly 
dilTerence  being  that  llie  mandrels  are  of  niiieli  larger  diaini'tiT.  anil 
a  narrow  insiilalini!  strip  is  litleil  ilown  nrie  side  so  thai  tin-  sheet  cjin 
be  easily  removed  by  ifiserling  a  ludl  under  one  of  the  eilges  of  llie 
depiisiled  eop|KT.  It  is  nn  mure  cosily  by  the  eenlrifiignl  prore.«s  to 
make  thin  slieels  than  thick  ones  ;  eipp|Mr  Inil  can  he  niiide  in  live 
minutea  direct  from  crude  copjicr. 


Copper  tubes  produced  by  this  process  without  any  drawing  have 
given  a  maximum  stress  of  17  tons,  and  tubes  after  drawing  have 
withstood  a  pressure  of  3,000  lb.  per  square  inch  without  showing  any 
signs  of  distress.  Sheets|made  without  any  rolling  have  given  a  maxi- 
mum stress  of  28  to  30  tons  and  more  per  square  inch  according  to 
tlie  peripheral  speed  at  which  the  mandrels  were  revolved.  Par- 
ticular.? of  tests  are  given  in  the  Paper. 

The  formation  of  copper  trees  and  nodules  was  another  difficulty 
that  had  to  be  overcome,  but  which  has  been  reduced  to  a  minimum 
in  the  centrifugal  process,  for  the  rea.son  that  impurities  held  in  .sus- 
pension in  the  electrolyte  have  no  opportunity  of  settling  on  the 
cathode,  and  all  gas  bubbles  are  swept  from  the  surface  on  which  the 
copper  is  being  deposited.  Photographs  reproduced  in  the  Paper 
show  the  way  in  which  nodules  crystallise  radially  from  a  microscopic 
nucleus  differing  in  their  structure  from  the  copper  sheet  which  crys- 
tallises at  right  angles  to  the  surface  of  the  cathode,  thus  forming  a 
weak  line  of  cleavage  enabling  the  nodules  to  be  easily  separated 
from  the  copper  sheet ;  for  which  reason  it  is  impossible  to  produce 
a  good  sheet  by  any  after  process  of  rolling.  The  form  of  the  nodules 
or  trees  is  largely  dependent  on  the  amount  of  free  acid  in  the  electro- 
lyte ;  if  the  i)ercentage  is  high,  the  form  is  rounded  ;  if  the  percent- 
age is  low,  then  the  growth  is  more  fern  or  tree-like.  The  percentage 
of  free  acid  employed  in  the  centrifugal  process  is  high,  amounting 
to  12  or  13  per  cent.  The  electrolyte,  the  usual  composition  of  which 
is  12-5  per  cent,  of  copper  sulphate  and  13  jicr  cent,  of  suli)huric  acid 
at  a  temperature  of  40°C.,  is  kept  in  the  cujnic  state  and  the  impuri- 
ties in  suspension  separated  by  means  of  a  centrifugal  filter  jirovided 
with  arc  lights  and  an  atomiser  for  breaking  the  .solution  up  into  a 
fine  s]uay.  It  has  been  found  that  by  sulijecting  the  solution  to  a 
strong  light  the  impurities  are  more  easily  precipitated,  and  the  solu 
tion  is  kept  in  the  cu]iric  state. 

The  production  of  copper  wire  by  electrolytic  means  is  a  more 
difficult  problem  than  the  production  of  copper  tubes  and  sheets. 
Various  processes  have  been  suggested  and  tried  from  time  to  time. 
such  as  the  electro-deposition  of  copper  on  thin  wire,  until  it  has 
obtained  a  considerable  thickness,  and  then  drawing  the  thickened 
wire  down  to  a  comparatively  fine  wire.  ,Swan  and  Savuiders  have 
both  experimented  with  such  processes,  but  .so  far  they  have  not 
been  worked  commercially.  Elmore's  process  consists  of  [iroducing 
copper  tubes  by  his  burni.shing  process,  cutting  them  into  long  spirals 
and  then  drawing  them  into  wire.  Other  experimenters  have  tried 
placing  an  insidated  spiral  strip  on  a  cylindrical  mandrel  so  as  to 
produce  long  copper  spirals,  but  such  an  arrangement  only  allows  ol 
a  very  low-  current  density  being  employed,  on  account  of  the  nodules 
which  form  on  llie  edges  of  the  strip,  even  at  very  low  current  densi- 
ties, rendering  the  strip  unsuitable  for  drawing  down  into  wire, 

C'ojiper  wire  is  made  by  the  centrifugal  jirocess  in  the  following 
manner  :*  A  mandrel  similar  to  that  used  for  making  copper  sheets 
is  cm])loyed,  around  which  a  spiral  scratch  is  made,  the  pitch  being 
determined  by  the  size  of  wire  required.  The  efTect  of  the  spiral 
scratch  (which  need  only  be  very  light,  but  must  be  angular)  is  to 
cause  the  crystalline  structure  of  the  copper  to  form  a  cleavage  plane. 
as  shown  in  Fig.  3.  It  will  be  observed  that  the  copper  divides 
exactly  at  the  a))ex  of  the  scratch,  that  is,  the  copper  de])ositcd  in  the 
scratch  is  equally  divided  and  forms  a  small  V-shaped  fin  on  two 
sides  of  the  co))pcr  strip.  Fig.  3.  If  the  scratch  is  not  angular,  but 
rounded  at  the  ba.se.  the  eop])er  will  not  divide,  as  the  crystals  are 
radial,  as  sliown  in  Fig.  4.  After  the  desired  thiekiu>ss  has  been 
obtained,  approximating  the  jiitch  of  the  spiral  .scratch,  the  mandrel 
is  renu)vetl  from  the  depositing  cell  and  placed  in  a  vertical  position 
oil  a  lathe,  and  the  copper  strip  is  unwound  at  an  angle  of  about 
!.">  deg.  to  the  face  of  the  mandrel.  Fig.  .").  During  the  process 
of  unwinding,  the  small  fin  or  burr  is  removed  by  (lassing  the  wire 
llirougli  a  suitable  die  and  then  through  a  wire-drawing  machine 
provided  «illi  three  or  more  <Iraw  plates  to  reduce  the  strip  to  the 
desired  di.imeler.  By  emjiloying  a  mandrel  of  (>  ft.  or  7  ft.  in  dia- 
iiiclcr.  lenglhs  of  wire  4  or  .'>  miles  long  can  be  made  in  one  o|K>ration. 

<'()iirlii.'<i(iii. — The  a<lvantages  of  an  electrolytic  proce.«s  as  com- 
pared to  a  smelling  proei-ss  are  many,  and  the  ilay  is  not  far  distant 
«lien  copper  will  no  doubt  be  leached  direct  from  the  ore  and  elec- 
Iroly.sed  with  insoluble  anodes,  to  produce  finished  copper  .sheets  and 
lubes  in  one  operation  direct  from  the  ore  without  the  intermediate 
process  of  smelting  nnd  refining.  The  eentrifiigal  pidccss  is  a  step 
in  this  direction,  as  it  is  cniiable  of  depositing  copi>cr  from  its  solu- 
lions  by  using  insoliibli-  anodes  in  the  form  of  finished  lubes  or  .sIuh'Ls 
ill  one  opi'ialion.  The  centrifugal  process  is  al  least  10  limes  faster 
Ihaii  iiiiy  cxisling  <'leetrolytic  jirocess.  and  a  high  riineni  density  can 
li"  employed  wilhoul  ilelerioraling  the  (|ualily  of  the  copper.  There 
is  no  risk  of  luminal  ion.  as  no  burnishers  are  employed.  The  plant 
is  simple  and  free  from  meelinniivil  complications,  and  the  amount  of 
<'op|)er  locked  up  for  a  given  output  is  small  compared  to  other  pro- 
cesBea.  __^___ . 

~"         *  neseribeil  in  The  Klerlhcian,  p.  1.30.  N'lV.  10,  lOOB. 
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In  an  apiKMulix  to  the  I'a))or  diajirains  arc  ijiven  slmwin};  Iho  com- 
parative cost  of  luodneinfi  eopper-sliecl.s  and  wire  liy  the  (Hoceas  of 
smelting,  retiniiiu  aiul  rollinj:.  as  compared  witli  tlie  cenlrifngal  pro- 
cess. For  sheets  the  centrifugal  process  shows  a  «nving  of  £2.  10s. 
per  ton  and  for  wire  £7  per  ton. 

The  t'olloning  is  a  typical  jiereentage  analysis  of  the  copper  pro- 
duced liy  the  centrifugal  process:  Iron  ODKS!).  arsenic  tltM)l.'>. 
lead  Olioi;),  antimony  OlHHd.  hisnuitli  ()(KI(I8,  silver  absent,  nickel 
absent,  sulphur  absent,  copper  (by  ditferenee)  !H)-!)7(>.")  :  total 
UK).  Under  favourable  conditions  the  theoretical  weight  of  copper 
is  obtained,  and  a  table  given  in  the  I'aper  shows  the  weights 
and  thickne.s,ses  of  copper  deposited  in  an  hour  at  the  current  densi- 
ties usually  employed. 

The  capital  expenditure  of  a  plant  for  the  centrifugal  process  both 
for  the  luanufaculre  of  sheets,  tubes  and  wire,  compares  \cry  favour- 
ably with  an  up-to-date  rolling  mill  and  wire-draw  ing  plant.  The  cost 
of  such  a  plant,  with  buildings,  is  about  £S(l,(H)0  for  an  ovitput  of  100 
tons  per  we^k  or  o.lMM)  tons  per  year.  The  following  is  an  estimate 
of  the  cost  of  a  plant  for  the  centrifugal  process  capable  of  dealing 
with  10,000  tons  of  tubes,  sheets,  and  wire  |)er  annum  : — 

Estimated  Coft  oj  Plant  for  producing  10,000  Iohk  of  7'uhe.i.  Slitelx.  ami 

Wire  per  annum  hij  the  CenlriJMjul  Process. 

Cost  of  9.T  vats  and  accessories      t(i4.(M)0 


Machinery  for  linishing  tubes,  sheets  and  wirt 

Cranes  and  lifting  gear     

Building    

Plant  for  mandrel-making 

Machinery  for  fitting  shop 

Pumps,  atomisers,  filter  tanks     

Driving  machinery  for  vats     

Conductors  and  electrolvte       


Floating  capital  for  copper 


."i.OOt) 
I  ..")00 

1,5,0(10 

2.n(X) 
1..500 
.5.000 
.1.000 
.i.OOO 

104.000 
30,000 


£134,000 

Estimate  oj  Cost  per  Ion  of  preiducin;/  Copper  Tubes,  Sheets  and  Wire  by 
the  Centrifugal  Process  direct  from  Crude  Copper. 
Power    per    ton    (2,240  lb.),    1,01.5   kw.-liours   at 

0-27.5d.   per  kw £1  2  2 

Wages  at  8d.   per  hour,   18i  hours   0  12  4 

Management    0  .5  0 

Interest  on  copper  lock-up    0  1  0 

Depreciation  on  plant  and  building      0  10  0 

Heating  electrolyte    0  1  0 

Finishing  and  gauging     0  5  0 


Cost  per  ton £2     16     G 

These  figures  represent  the  actual  working  cost  on  which  there 
would  be  a  further  reduction  of  the  precious  metals  recovered,  and  if 
£1.  10s.  be  deducted  from  the  above  cost,  which  may  be  taken  as  an 
average  difference  between  Chili-bar  and  electrolytic  copper,  the  cost 
per  ton  is  reduced  to  £1.  6s.  Od. 


A  TANTALUM  WAYE-DETECTOB,  AND  ITS  APPLI- 
CATION  IN  WIRELESS  TELEGBAPHY  AND 
TELEPHONY.* 

BY    I,.    II.    WALTER,    M..\. 

It  has  been  known  for  some  years  that  the  metal  mercury  lends  it- 
self well  to  the  purpose  of  con.structing  a  detector  of  electric  oscilla- 
tions which  is  capable  of  spontancou.sly  returning  to  its  initial  or 
sensitive  condition,  or,  in  other  words,  is  spontaneously  decohering. 
The  two  elements  which  have  hitherto  been  known  to  show  this 
property  when  used  in  conjunction  with  mercury  are  ii<m  (steel)  and 
carbon.  Both  of  these  have  been  emploj'cd,  singly  or  together,  in 
the  Italian  Xavy  coherer,  otherwise  known  as  the  (_'aslclli  or  also  the 
Solari  coherer.  The  use  of  carbon  is,  however,  very  undesiral)lc  for 
reasons  which  arc  well  known,  while  iron  is  a  very  un.suitablc  metal 
for  use  in  ))laces  where  there  is  any  considerable  amount  of  moisture 
in  the  air  ;\  at  the  beat  it  is  only  a  question  as  to  how  long  rusting 
can  be  deferred. 

These  considerations  had.  as  early  as  1902,  led  the  author  to  con- 
sider means  for  utilising  a  noble  metal  in  combination  with  mercury. 
It  was  at  that  time  found  impossible  to  make  use  of  platinum  w  ithout 
the  employment  of  some  liquid  dielectric — in  this  case  pure  water — 
interposed  between  the  mercury  and  the  platinum,  and  then  only 
when  the  |)latinum  wire  was  gla.ss-sheathed.  .Such  an  arrangement 
required,  in  addition,  to  be  mechanically  restored  to  the  sensitive 


*  Paper  read  before  the  Royal  Society. 

t  J  A.  Fleming,  "  Principles  of  Electric  Wave  Telegraphy,"  p.  371. 


state.'      The  recent  trend  of  work  in  wireless  lelcgraphy  has  all  been 
in   the  direction  rif  the  iiuploynu'iit  —at  least  for  general   use--of 
telephonic  or  amal  reception,  and  hence  coherers  have  mostly  fallen 
into  disuse,  cspi-cially  as  the  only  reliable  and  durable  (mes  were 
those  which  reipiire(l   mechanical  restoration.     The  advent  of  the 
tantalum  lani|>.  which  appeared  to  promi.se  that   this  hitherto  un- 
obtainable metal  would  soon  be  commercially  available,  seemed  to 
hold  ovit  some  jiossibility  of  siKH'cssfully  ovcrconiing  the  previous 
diflicuUics  in  the  way  of  finding  a  suitable  noble  metal.     For  the  fact 
that  tantalum  is  a  noble  metal  in  .so  far  as  its  chemical  behaviour  is 
concerned  ;    that  it  is  inditferent  to  atmospheric  inllucnces  ;    that  it 
has  great  strength  anil  ductility  ;   and,  finally,  that  it  is  absolutely 
indifferent   to  mercury,  seemed  to  bear  out   the  above  view.     The 
chemical  anil  physical  proi)erties  of  tantalum  have  been  fully  dealt 
with  by  von  Bolton  and  by  v(m  I'irani.  and  owing  to  the  importance 
of  the  metal  in  the  incandescent  lamp  industry  these  have  become 
fairly  generally  known.     One  difficulty  |)resented  itself  at  the  outset, 
in  that  it  was  imiio.ssiblc  at  that  time  (whatever  may  be  the  case  at 
present)  to  obtain  even  the  smallest  quantity  of  the  metal  in  any 
other  form  than  line  wire  as  is  used  in  the  tantalum  lamps.     It  was, 
therefore,  necessary  to  try  whether  under  the  apparently  unfavour- 
able conditions  which  the  use  of  the  metal  in  such  a  form  imposed, 
any  wave-sensitive  cti'ect  could  be  observed  when  used  with  mercui^'. 
A  first  experimental  detector  was  made  by  passing  two  tantalum 
wires,  taken  from  an  ordinary  tantalum  lamj),  down  two  tine  glass 
capillary  tubes,  and  allowing  the  wires  to  project  about  1/20  inch, 
and  their  points  to  just  touch  the  surface  of  a  .small  pool  of  mercury. 
The  sensitiveness  of  the  metal  to  heating  when  in  the  state  of  tine 
wire  made  it  impossible  to  solder  joints  satisfactorily,  and  so  in  later 
forms  the  tantalum  wire  was  held  in  a  minute  clip  hammered  out  at 
the  end  of  a  stouter  platinum  wire.     Trials  of  this  detector  gave 
remarkable   and   unexpectedly   good   results.     It   was   found   that 
both  the  liquid  dielectric  and  the  insulating  sheathing  could  be 
dispensed  with,  and  yet  a  perfect  spontaneously  restoring  detector  be 


Fni.  1. 


Fig.  2. 


obtained,  and  one  that,  while  exceedingly  sensitive,  gave  signals 
which  are  notable  for  then'  loudness  and  pure  tone.  Further,  the 
mercury  surface  could  be  made  as  large  as  was  desirable,  w  ith  benefit 
to  the  sensitiveness,  as  opposed  to  the  case  of  the  Italian  Navy- 
coherer,  where  it  is  only  by  the  artificial  augmentation  of  the  surface 
tension  of  the  mercury  relatively  to  its  mass  (i.e..  by  reducing  the 
diameter  of  the  mercury  globule)  that  the  spontamjous  restoration 
is  rendered  at  all  po.ssible.  It  was  .soon  found  that  better  results 
could  be  obtained  with  a  single  tantalum  point,  provided  this  was 
connected  to  the  negative  pole  of  the  potentiometer  arrangement, 
the  best  api>lied  voltage  being  apparently  0-2  to  0-4  volt. 

The  general  construction  and  actual  size  of  the  detector  as  now 
used  is  shown  in  section  in  Fig.  1,  the  whole  arrangement  being 
hermetically  sealed  in  a  glass  bulb.  Here  I'  is  a  sealcd-in  platinum 
wire,  forming  one  terminal.  dii)piiig  into  a  small  pool  of  mercury  JI.  in 
the  glass  vesseKi  :  the  other  terminal  is  also  a  platinum  wire  I', having 
a  clip  at  its  end.  holding  a  short  length  (.'{/K'  inch  about)  of  tantalum 
wire  T  of  0-0.5  mm.  diameter.  The  sealed-in  platinum  loojis  form  a 
handy  means  of  connecting  uj).  with  the  aid  of  a  lamp-holder  of  the 
Swan  type.  Before  sealing  up,  mercury  is  poured  into  the  bulb, 
through  a  small  side  neck  N,  to  such  a  level  that  the  tantalum  point  is 
just  immersed,  which  is  best  ascertained  experimentally  by  the 
sound  in  the  telephone  receiver.  The  bulb  can  then  be  scaled,  hav- 
ing previously  been  exhausted,  if  so  desired,  ^\'hen  j)roperly  con- 
structed such  detectors  are  permanent,  and  ilo  not  deteriorate 
apparently,  at  any  rate  over  a  considerable  number  of  months,  which 
is  as  long  as  they  have  been  available  up  to  the  present.  To  guard 
against  accidental  breakage  of  the  fine  wire  point,  three  such  wires 
are  now  generally  held  in  the  clip,  two  being  turned  up  out  of  the 

*  Praseh,  '^  Sammhmg  Elektrotechnischer  Vortriige,"  Vol.  VI.,  p.  254. 
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way  ;  either  of  these  can  at  any  time  be  bent  down  into  the  mercurv 
by  means  of  a  wiie  inserted  after  opening  the  sealed  neck,  the  bulb 
being  then  resealed.  For  this  reason  the  bulbs  are  preferably  left 
unexhausted.  The  author  has  carried  one  of  these  detectors  about 
in  his  coat  pocket  and  in  a  hand-bag  to  France  and  other  places,  and 
after  seven  months  the  fine  point  is  absolutely  unmoved  from  its 
original  position  in  spite  of  the  hundreds  of  times  tlie  half  ounce  or  so 
of  mercury  in  the  bulb  has  been  jolted  about.  This  disposes  of  any 
idea  that  the  point  arrangement  is  at  all  fragile. 

Detectors  of  this  form  have  been  tested  at  actual  wireless  telegrajih 
stations,  and  it  has  been  found  that,  while  possibly  not  so  .sensitive 
for  very  weak  oscillations  (signals)  as  the  electrolytic  or  magnetic 
detector,  for  slightly  stronger  oscillations  the  sound  is  nereral  /iine.s 
louder  than  that  obtained  with  the  electrolytic,  which  is  itself  much 
more  sensitive  than  the  magnetic  detector,  and  these  results  ^\ere 
obtained  when  each  (the  tantalum  and  the  electrolytic)  detector  had 
the  telephone  most  suitable  for  it.  With  the  same  telephones  as  are 
supplied  with  the  "  Telefunken  "  apparatus  for  use  with  the  Schloe- 
milch  electrolytic  detector,  and  consequently  not  so  suitable  for  the 
tantalum  detector,  the  signals  obtained  when  the  latter  replaced  a 
new  Ferrie  electrolytic  detector  were  several  times  louder.  (It 
is  notoriously  difficult  to  estimate  telephonic  sounds  quantitatively, 
but  the  signals  can  be  described  as  "  good  readable  "  and  "  loud  "  in 
the  case  of  the  electrolytic  and  the  tantalum  detectors  respectively.) 
With  the  second  detector  made,  very  loud  signals  were  obtained  at  a 
distance  of  70  miles  over  sea.  without  any  attempt  at  tuning,  louder 
than  those  obtained  with  the  electrolytic  detector  with  the  aid  of  a 
step-up  oscillation  transformer  and  careful  tuning.  Using  one  of  the 
less  satisfactory  of  the  later  models  of  the  tantalum  detector,  loud 
commercial  signals  have  also  been  obtained  at  a  distance  of  450  miles, 
the  transmitter  in  this  case  not  being  one  of  the  high-power  stations, 
which  are  but  poor  tests,  but  an  ordinary  2-kilowatt  ship  installation. 
The  signals  were  in  this  case  only  slightly  less  loud  when  the  tantalum 
detector  replaced  the  electrolytic  detector  in  the  circuit,  and  since 
the  very  high  resistance  telephones  used  were  not  suited  to  the 
tantalum  detector,  it  is  clear  that  the  latter  may  be  regarded  as  on 
practically  an  equal  footing  with  the  electrolytic  detector,  provided 
the  signals  are  not  too  weak.  The  apparent  want  of  sensitiveness 
for  very  weak  signals  is  due  to  the  slight  hissing  sound  which  is 
normally  present  in  all  such  imperfect  contacts,  with  mercury 
especially,  though  it  is  on  a  reduced  scale  as  compared  with  the 
Italian  Navy  coherer. 

.\n  examination  of  the  tantalum  detector  by  the  resistance  sub- 
stitution method  shows  that  in  the  receptive  condition  this  has  a 
fairly  low  resistance,  1,2(X)  to  1,800  ohms  (as  compared  with  the  filings 
coherer,  100,000  ohms  or  so  ;  and  the  electrolytic  detector,  30.000 
to  .50,000  ohms.).  This  low  resistance  should  prove  beneficial  to  the 
tuning  in  certain  cases.  When  oscillations  are  acting,  the  resistance 
drops  to  anything  from  2.50  ohms,  for  strong,  to  70  ohms.,  say,  for 
very  .strong  signals.  The  great  loudness  of  the  signals  obtain- 
able with  the  tantalum  detector  is  due  to  the  large  change  in  the 
current  through  the  telephones.  For  this  detector  the  ratio  of  the 
current  when  oscillations  are  acting  to  that  in  the  normal  condition 
ranges  from  ."1  :  lto8:  1,  and  can  amount  to  30  :  1  without  reaching 
the  maximum  sound  obtainable  ;  the  normal  current,  using  58(l-i)hm 
telephones,  is  about  1/20  to  1/10  milliampere.  For  the  purpose  of 
conipari.son  the  same  ratio  has  been  measured  for  a  coherer  of  the 
Italian  Navy  type.  This  gave  a  current  ratio  of  3  :  1  (about)  as  a 
maximum,  above  which  it  cohered  i)ermanently :  it  was  nu>re 
usually  3  :  2,  at  least  in  the  author's  experiments.  The  results  with 
an  clecti'olytic  detector  were  not  salisfactiiry,  .so  that  it  is  preferred 
lo(|Uotc  Reich's  .statement,*  that  this  ratio  can  easily  reach  10  :  1.  ll 
will  thus  be  seen  that  the  electrical  lichaviour  nf  the  tantalum  detector 
approximutx-s  more  to  that  of  the  <-lectrolytic  detector,  as  also  does 
(he  sound.  .Ml hough  (he  resistance  of  the  tantalum  detector  is  low, 
there  is  little  likelihood  of  the  point  being  damaged,  for  imlike  the 
case  of  a  solid  metal-to-melal  (contact,  a  welding  of  the  contacts  is 
excluili'd,  and  no  case  has  been  ob.scrved  in  which  it  has  been  po.ssible, 
with  very  powerful  oscillations,  to  prevent  the  spontaneous  return 
to  the  decohered  state. 

In  spite  of  the  fact  thai,  as  shown,  the  tantalum  detector  is  a 
sensitive,  useful,  and  long-lived  receiver  for  wireless  telegraphy,  it  is, 
in  the  author's  ojunion,  not  so  s]X'ciHlly  suited  for  this  purpose  as  for 
the  closelyrelaled  branch  <>{  signalling— wireless  telephony.  I''(ir 
thia  more  recent  application  of  eleetric  wave  propagation  the  use  of 
mieroscopienlly  weak  signals— such  as  are  at  |)re.senl  so  favourably 
regarded  in  some  quarters,  for  the  purpose  of  covering  long  distances 
with  a  minimum  amount  of  power  and,  jirobably,  of  enhancing  the 
po.ssibility  of  tuning  out— is  obviously  out  of  the  question,  and  here 
it  is  that  the  superiority  in  loudness  of  the  tantalum  detector  for 
moderately  strong  oscillations  comes  in.    This  is  particularly  the 

♦  "  Phyaikal.  ZcitBchr.."    Vol.  V.,  p,  338,  1004. 


case  owing  to  the  fact  that  the  electrolytic  detector,  which  has  been 
most  generally  u.sed  for  wireless  telephonic  purposes  up  to  the  present 
time,  cannot  claim  to  be  quite  satisfactory  as  regards  tone,  repro- 
duction of  speech  being  rather  harsh  and  metallic.  It  further,  as 
Tissot  has  lately  shown,*  very  soon,  with  quite  moderately  weak 
oscillations,  reaches  its  maximum  of  loudness,  and  beyond  "this  all 
additional  energy  is  wasted,  since  it  contributes  nothing  to  the 
loudness.  The  harshness  has  been  referred  to  by  de  Forest,  who 
now  uses  for  wireless  telephony  his  adaptation  of  Fleming's  "  oscilla- 
tion valve,"  which  he  has  for  some  rea.son  renamed  the  "  Audion." 
The  life  of  such  a  detector  is,  however,  very  limited,  being  deter- 
mined by  that  of  the  lamp  filament  employed  :  it  is  unlikely  that  this 
will  amount  on  the  average  to  more  than  800  hours. 

The  form  of  detector  just  described,  while  serving  very  well  for 
use  in  fixed  statiims  w  here  a  firm  support  can  be  obtained,  is  not  so 
satisfactory  when  the  detector  is  liable  to  be  subjected  to  shaking  or 
mechanical  shocks  diuing  the  reception  of  messages.  Of  existing 
forms  of  detector  there  are  several  which  are  rather  sensitive  in  this 
way,  and  since  a  detector  capable  of  withstanding  rough  usage  may  be 
useful  in  certain  cases,  it  was  thought  desiralile  to  find  some  method 
of  immobilising  the  mercury  while  not  interfering  unduly  with  the 
sensitiveness  to  electrical  stimuli  or  with  the  loudness  of  tone. 
\'arious  devices  have  been  tried  w  itiiout  success,  but  one  satisfactory 
solution  is  arrived  at  by  constructing  the  detector  in  the  following 
manner  : — The  tantalum  wire  is  fastened  in  a  platinum  clip  and  tie 
end  of  the  tantalum  encased  in  glass  by  a  special  method,  necessitatea 
by  the  impossibility  of  sealing-in  tantalum  in  the  ordinary  way  as  is 
done  with  platinum.  The  platinum  wire  is  sealed  into  a  minute  glass 
bulb  B  (see  Fig.  2)  blown  on  one  end  of  a  glass  tube  ;  the  other  end 
of  the  tube  is  connected  to  an  air  pump  and  the  interior  exhausted. 
The  glass  tube  is  next  heated,  when  the  vacuum  causes  it  to  collapse 
on  to  the  tantalum  wire.  The  end  of  the  glass-sheathed  wire  can 
then  be  ground  down  so  that  the  tantalum  surface  is  just  flush  with 
the  glass  (simply  breaking  off  the  glass  end  usually  suffices).  The 
mercury  is  contained  in  a  glass  tube  G,  having  a  bore  of  5/32  inch, 
A  larger  tube  would  be  better,  but  the  sensitiveness  to  shaking  then 
reappears  ;  a  smaller  tube  gives  a  less  sensitive  and  more  variable 
detector.  .\n  ivory  plug  I,  through  which  a  platinum  or  nickel 
wire  passes  and  projects,  is  placed  at  one  end  of  a  length  of  a  few- 
inches  of  .such  glass  tube  with  thick  walls.  A  few  drops  of  mercury — 
enough  to  form  a  pellet  (M)  about  .")/l(i  inch  long — are  then  put  in  and 
a  second  ivory  plug  I,,  this  one  with  the  sheathed  tantalum  wire 
pa,ssing  through  it  and  projecting  about  1/211  inch.  in.scrted  .so  that 
the  tantalum  glass  surface  just  dips  into  or  under  the  mercury  siufacc. 
The  best  (most  sensitive)  position  is  that  shown  in  Fig.  2,  with  the 
gla.ss  tube  vertical  and  the  tantalum  electrode  at  the  top,  and  this 
gives  a  detector  which  may  be  roughly  shaken  or  tajipcd  during  the 
reception  of  signals,  without  affecting  their  sound  in  any  way.  For 
.sealing  up,  the  whole  arrangement  is  encased  in  an  elnmits  tube  E. 
and  the  ends  filled  in  with  in.sulating  eomj)ound.  The  device  is  then 
permanent,  though  exi)crience  (time)  is  wanted  to  decide  whether  it 
is  as  inalterable  as  the  first  form. 

.\s  it  .seemed  somewhat  remarkable  Ih.it  such  exceedingly  good 
results  should  be  obtainable  with  tantalum,  the  first  nu'tal  tried,  a 
series  of  ex)jeriments  was  carried  ovit,  using  mercurv  in  conjunction 
with  other  metals  hitherto  untried  by  the  author,  especially  tho.so 
which  are  most  resistant  to  the  action  of  mercury.  In  the  ea.se  of 
the  metals,  iron,  steel,  nickel,  and  tungsten,  and  "  Kureka  "  resist- 
ance alloy,  the  metal  was  obtainable  in  the  form  of  fine  w  ire,  and  was 
used  as  a  ])oint  jtisl  impinging  on  the  mercury  surface  in  exactly  the 
.sanu'  way  as  with  the  tantalum  i)oint.  Hut  with  all  these  melals  it 
was  quite  impn.ssible  to  i)l)lain  anything  but  a  "  perfect  "  contact, 
even  when  the  merciuy  was  reduced  lo  a  quite  small  globule  and  the 
applied  potential  (lill'cren<-c  was  reduced  to  a  very  low  value.  111  volt 
or  less.  The  tungsten  here  was  not,  perhaps,  perfectly  metallic, 
being  that  taken  from  an  "  Osram  "  and  from  a  tungslen-zinoiiium 
lamp.  Trials  were  al.so  made  with  the  so-called  "  highrc.sislance  " 
tantalum  wire,  /.<.,  wire  which  has  been  nitrogen  treated  after  the 
method  described  by  the  (Jeneral  Kleetric  Co.  of  .America — a 
nuitter  which  has  formed  the  subject  of  a  previous  luile  by  the 
author.|  In  this  ca.se,  also,  no  imperfect  eontael  eO'ecl  was  observ- 
able, although  the  resistivity  of  the  material  was  fo\u'  limes  as  great 
as  that  of  the  pure  nu'lallic  tantalum.  The  other  nu'tals  tried  were 
only  available  in  I  he  uuissive  furm,  bul  were  used  with  as  fine  a  point 
as  it  was  pussibli.  in  yet,  dippiuL.'  iiiln  mercury  as  before.  No  effect 
was  obtained  with  vanadium,  molybdenum,  cobalt,  manganese, 
tellurium,  zircnnium.  ferro-silicon,  ferro-maiiganese,  fcrroniekel,  nor 
with  antimony  or  bismuth  all  these  metals,  except  possibly  moly- 
bdenum and  /.iiconium,  give  a   '  |)crfcct  "    contact. 


•  "  Compte»  Rcndns,"   Vol,  CX1.V..  p.  22(1,  1007. 
t  The  Elcchkinn,  Vol.  I,X.,  p.  I'M. 
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Trvinii  pure  tantalum  with  ditTerent  solid  motals.  it  was  found  that 
H  sensitive  and  nunierately  loud' s|i(intaneiiusly  restoring  deteetor 
can  be  made  by  placing  a  tantalum  point  so  that  it  bears  on  an  iron 
surface  (best  oxidised).  An  equally  sensitive  but  not  quite  so  loud 
detector  is  obtained  with  a  similar  arrangement,  but  using  tantalum 
and  tellurium.  Sieiee  both  these  latter  metals  are  unatfected  by  the 
atmospheii'.  .such  a  device  might  prove  of  value  in  the  laboratory,  for 
intermittent  use,  for  instance.  .\  very  weak  elTect  was  observed  with 
cobalt,  antimony,  mangane.se.  and  bismuth  in  this  order  of  decreasing 
loudness,  while  with  molybdenum  and  vanadium  there  was  no  effect 
whatever.  But  with  all  these  coherers  one  has  only  to  compare  them 
with  the  tantalum  point  di]iping  into  mercury  to  realise  that  they  are 
hopeless  as  practical  competitors. 

It  will  thus  be  seen  that,  so  far  from  this  jjropcrty  of  imperfect 
contact  and  spontaneous  decoherence  with  mercury  being  common  to 
several  melals.  the  behaviour  of  tantalum  is  apparently  unique,  while 
the  effect  obtained  greatly  surpasses  that  observed  with  iron.  This 
latter  has  hitherto  been  considered  the  only  i)ossible  metal  for  use  in 
th'3  connection  ;  but  it  has  been  shown  above  that  the  property 
possessed  by  iron  has  to  be  artifically  aided  before  it  can  even  l)egin 
to  serve  the  purjjose  which  can  now  be  more  effectively  carried  out 
by  a  noble  and  inalterable  metal.  In  conclusion,  it  is  interesting  to 
note  that,  by  a  suitable  choice  of  material,  the  primitive  simplicity 
of  the  single  ]ioint  contact  between  two  metals  can  be  reverted  to 
and  yet  practically  all  the  attributes — speed,  positive  decoherence. 
loudness,  long  life,  and  non-exposed  parts — which  are  required  of 
the  modern  detector,  be  retained. 


A  SATISFACTORY  FORM  OF  HIGH  RESISTANCE.* 

BY    O.    W.    STEWART. 

The  low  conductivity  of  carbon  has  naturally  attracted  the  atten- 
tion of  those  looking  for  satisfactory  forms  of  high  resistances,  but 
the  lack  of  constancy  has  always  been  a  very  great  disadvantage. 
Longden  f  has  published  several  methods  of  making  carbon  resis- 
tances which  proved  to  be  quite  satisfactory,  but,  as  he  states,  all  the 
resistances  increase  with  time.  Smoke  films  deposited  on  glass. 
hardened  by  exposure  to  alcohol  vapour,  and  then  covered  with 
shellac  varnish,  indiarubber  varnish  or  paraffin  wax,  proved  to  bi;  the 
most  satisfactory. 

The  use  of  a  transparent  lacquer  called  "'  Zapon  "  in  the  shop  of 
the  laboratory,  directed  my  attention  to  its  possible  combination 
with  carbon  in  the  formation  of  a  permanent  high  resistance.  The 
lacquer  consists  of  .soluble  cotton  dissolved  in  certain  mixed  solvents, 
the  chief  ingredient  of  which  is  amyl  acetate.  When  dry,  there  is 
left  a  film  of  pyroxj'line,  which  is  elastic,  is  not  subject  to  ordinary 
changes  in  temperature,  does  not  evaporate,  does  not  crack,  and  is 
a  good  insulator..*  These  characteristics  are  extremely  important. 
It  occurred  to  me  that  if  lampblack  were  mixed  with  this  lacquer 
and  spread  with  a  brush  upon  an  insulator,  a  permanent  and  yet  high 
resistance  might  be  obtained.  Experiment  has  proved  this  to  be 
the  case.  The  commercial  "  Germantown "  lampblack  and  the 
lacquer  known  as  "  Zapon  L"  j  were  used  in  the  experiments. 

Convenience. — The  resistance  is  obtained  by  spreading  the  mix- 
ture of  lampblack  and  zapon  upon  an  insulating  surface.  The  con- 
ductivity of  the  films  thus  produced  can  be  easily  regulated  by  the 
amount  of  lampblack  used  and  the  thickness  to  which  the  lacquer  is 
spread  with  the  brush.  15y  trial,  I  secured  a  variation  in  resistance 
from  3,(HKI  ohms  to  :j,()0O.()(M>  ohms  with  a  film  approximately  3  mm. 
long  and  2  mm.  wide.  In  order  to  control  the  range  in  constructing 
high  resistances,  mixtures  with  varying  proportions  of  lampblack 
can  be  kept  im  hand.  In  some  experiments,  resistances  as  high  as 
40,(X)0  megohms  are  desired.  With  a  film  similar  to  the  one  just 
mentioned,  it  would  be  possible  to  secure  this  enormous  resistance 
by  a  strip  0-2  mm.  wide  and  4  metres  long.  Doubtless  films  of  less 
conductivity  can  be  .secured  readily,  thus  making  the  length  required 
more  easily  obtainable. 

A  further  convenience  is  that  the  process  of  making  the  films  is 
simple  and  eaay  of  execution,  requiring  no  special  apparatus  what- 


*  From  the  Phjuinl  Review,  slightly  abbreviateil. 

t  Longden,  Phi/iicnl  Review.  15,  1902,  p.  355. 

t  The  General  Electric  Co.  ( r  S  .\  )  controls  a  patent  (No.  Ii87.5i7) 
for  the  use  of  pyroxj-line  dissolved  in  a  solution  containing  amyl  acetate 
as  applied  to  electrical  conductors  as  an  insulating  material.  This 
method  of  insulating  wire  is  now  in  commercial  use. 

§  "  Zapon  L  "  is  the  trade  name  given  by  the  manufacturers,  the 
Celluloid  Zapon  Co,,  Stamford,  Conn. 


ever.  Tlw  forms  in  which  the  resistances  can  be  made  are  unlimited, 
and  can  be  determined  by  the  purpo.se  for  which  the  resistance  is 
intended.  .So  far.  I  have  experimented  only  with  hard  rubber  as 
a  base  for  the  lacquer,  and  the  different  forms  in  which  the  rubber 
is  readily  obtainable  means  great  convenience  in  the  constructicm  of 
such  resistances.  It  shoukl  be  stated  that  the  .sample  of  Zapon  I 
have  u.sed  will  not  cling  very  satisfactorily  to  a  very  smooth  surface, 
unroughened  glass  for  example. 

PeniKincnrji. — Films  of  shellac,  indiarubber  varnish,  paraffin,  and 
no  doubt  other  substances  have  been  proposed  as  liinders  for  the 
carbon  particles,  the  object  being  to  make  the  resistance  as  jier- 
manent  as  po.ssible.  .\  film  of  inroxyline  has  a  decided  advantage 
from  the  standpoint  of  permanency,  for  it  will  neither  crack  readily 
nor  deteriorate.  In  securingpermancncy  care  must  be  taken  toelimi- 
nate  changes  in  the  contact  between  the  terminals  and  the  film.  This 
is  done  by  making  the  terminals  a  part  of  the  base  itself.  In  scmie  of 
the  experiments,  this  condition  was  .seemed  by  making  the  terminals 
of  copper  plugs  .screwed  into  the  rubber  plate.  Longden  solved  this 
difficulty  by  making  the  terminals  of  de|>osited  silver  films. 

Experiments  were  made  to  test  the  variation  of  such  resistances 
with  time.  Two  resistances  made  in  January  were  found  to  have 
varied  but  3  ])er  cent,  five  months  later.  Films  of  less  conductivity 
do  not  age  so  quickly.  For  example,  one  of  very  much  less  con- 
ductivity had  a  value  of  413  megohms  on  May  11,  the  day  follow- 
ing the  manufacture  :  on  May  13  a  value  of  301  megohms  :  on  .May 
15.  a  value  of  3-45  megohms,  on  May  2tt.  a  vahie  of  3-35  megohms. 
These  figures  show-  a  variation  w  hich  is  at  first  quite  large,  but  which 
grows  smaller  quite  rapidly. 

Doubtless  a  process  of  ageing  by  baking  would  bring  such  films  to 
a  practically  steady  value  at  once.  Of  course  a  resistance  which  is 
composed  of  carbon  particles  held  in  position  by  a  hardened  film 
could  in  no  case  be  as  constant  as  a  metallic  resistance.  It  would 
therefore  be  necessary  to  calibrate  constructed  resistances  from  time 
to  time,  but  with  such  occasional  calibration  they  would  remain 
sufficiently  constant  for  fairly  accurate  work. 

A  variation  of  the  resistance  with  the  impressed  voltage  would  not 
be  surprising.  In  my  first  experiments.  I  foinid  that  the  resistance 
decreased  with  increase  of  voltage.  However,  after  making  the 
terminals  more  a  part  of  the  base  itself,  as  already  suggested.  I  found 
the  variation  to  be  less  than  one-half  of  1  per  cent,  with  a  variation 
of  voltage  of  1,(100  per  cent.  In  fact,  I  did  not  detect  any  regular 
variation  with  voltage  at  all,  for  the  sensitiveness  of  the  apparatus 
would  |)ermit  the  detection  of  a  variation  no  less  than  that  already 
stated.  The  observations  were  made  by  connecting  the  resistances 
in  series  with  a  source  of  voltage  and  a  galvanometer.  The  resistance 
consisted  of  a  film  about  3  mm.  long  and  2  mm.  wide.  Readings 
were  taken  with  films  ranging  from  lOO.IMH)  ohms  to  3  megohms.  In 
each  case  the  voltage  was  varied  at  least  1,000  per  cent.,  the  actual 
values  used  depending  upon  the  sensitiveness  of  the  galvanometer. 

The  question  as  to  the  variation  with  voltage  is  an  important  one, 
in  as  much  as  in  the  electrometer  method  of  measuring  ionisation 
currents,  the  voltage  employed  varies  with  the  current  to  be  meas- 
ured. The  experiments  I  have  performed  do  not  prove  that  these 
carbon  resistances  remain  constant  at  small  voltages  (001  of  a  volt 
is  sometimes  u.sed  with  a  resistance  of  30.0(10  megohms).  From 
general  considerations,  however,  it  would  seem  highly  probable  that 
there  would  be  less,  instead  of  greater,  variation  at  _lower  voltages. 
Doubtless  this  form  of  resistance  would  therefore  be  satisfactory  in 
the  measurements  of  ionisation  currents. 

As  would  be  expected  there  is  a  variation  in  these  carbon  resist- 
ances with  the  temperature.  A  number  of  observations  were  made 
through  small  ranges  of  tem|H'rature.  and  the  results  show  a  varia- 
tion of  from  01  to  0-15  per  cent,  per  degree  Centigrade.  Of  course 
this  figure  will  depend  .somewhat  \\\»m  the  base  employed  for  the 
film,  and  consequently  must  be  determined  for  each  arrangement. 

The  permanence  of  the  film  of  ])yroxyline,  the  fact  thfit  it  can  be 
.subjected  to  ordinary  ranges  of  temperature  without  cracking  or 
deteriorating,  would  indicate  that  jjroperly  constructed  resistances 
would  give  .satisfactiim  for  an  indetinite  time.  Furthermore,  resist- 
ances of  a  few  megohms  might  easily  be  enclosed  in  sealed  tubes  in 
order  to  obviate  any  variations  due  to  moisture.*  It  is  believed, 
therefore,  that  this  note  suggests  a  form  of  high  resistance  which  is 
both  convenient  and  rea.sonably  permanent,  subjected  only  to  very 
.slow  changes  in  resistance  with  time,  and  which  will  prove  especially 
satisfactory  where  very  high  resistances  of  thousands  of  megohms  are 
desired. 

*  Since  writing  the  above,  I  have  found  that  these  resistances  increase 
somewhat  with  increase  in  humiditj'.  Whether  this  is  due  to  the 
occulsion  of  water  vapour  by  the  carbon  or  to  the  swelling  of  the  pyroxy- 
line  film  has  not  been  ascertained. 
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With  "  Thb  Eleotbioian  "  for  Sept.  14,  1906,  was  issued  the  first  of  a 
aeries  of  "Industrial  Supplements,"  to  be  published  from  time  to  time 
with  "  Thb  Eleotbioian."  The  twenty-sixth  issue  of  the  Supplement 
will  be  issued  (Gratis)  with  "The  Electbician  "  for  August  '21. 

The  "  Industbiai.  StJPPLEUENx"  is  a  comprehensive  record  of  develop- 
ments in  Eleotrioal  Plant,  Machinery,  Apparatus,  Aooessories,  Sundries 
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purposes. 

We  invite  descriptions  and  illustrations  of  New  Applications  of  Eleotri- 
city  to  Industry,  and  shall  cordially  welcome  any  assistance  we  may 
receive  in  oonneotion  with  the  Supplement. 

The  "iNDDBTBLiL  SoppLEMENT  "  is  holcd  for  filing  or  hanging,  and 
filing  covers  can  be  supplied  for  holding  6  or  12  issues. 


BULK  SUPPLY  OF  POWER. 

An  e.xaiiunatioii  of  the  eoiiditioiis  uf  bulk  supply  of 
L4ectric  power  in  this  country  at  the  present  time  reveals 
a  somewhat  uontradictory  state  of  affairs.  Originally  the 
power-ill-bulk  cuiiipanios  obtained  Parliamentary  powers  to 
fjenerate  electrical  energy  in  large  central  stations  and  dis- 
tribute it  over  wideareas.  The  principal  argument  advanced 
in  favour  of  these  schemes  was  the  low  operating  costs 
which  were  realisable  in  power  houses  in  which  were  coii- 
lOiitrated  a  small  numlicr  of  units  of  large  output.  An 
important  principle  was  enunciated,  and  the  stntious  were 
started  in  due  course  to  give  it  practical  efilect.  Isolated 
power  plants  for  the  generation  of  electric  power  were 
henceforth  to  be  abandoned,  and  the  power  in  Inilk  supply 
was  to  be  taken  iroiii  the  company  oiierating  in  tiie  par- 
ticular area. 

Theoretically,  the  ultimate  result  of  the  logical  pursuit 
of  this  policy  would  be  the  removal  of  steam,  oil  and  gas 
plants  in  industrial  establishments  within  the  area  of  bulk 
supply  and  their  displacement  liy  electric  iimtor.x.  Also,  it 
wmihl  follow  as  a  natural  conseiiucnce  tiiat  no  further 
liiisiness  in  tlie  sale  of  such  engines,  I'vrc.,  could  be  obtained 
in  those  districts  covered  l>y  the  mains  of  a  power  coin- 
liany.  In  a  woid,  there  would  be  ultimately  no  room  for 
isolated  plants  in  the  .supply  area  of  a  power  in  bulk  com- 
l)any.  X"  iMwv  <'iinclusii>n  ran  be  drawn,  nnless  it  be 
framed  to  make  an  exception  of  plants  which  cannot,  for 
special  reasons,  be  supplied  with  power  from  an  outside 
source.  Troni  the  jioint  of  view  of  the  mniinfacturers  of 
boilers,  steam,  oil  and  gas  engines  and  the  nuineious  acces- 
sories connected  therewith,  there  is  or  should  have  been 
nothing  more  to  interest  them  in  a  power  sup|>ly  area. 
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rower  supply  companies  liave  fully  establislied  a  claim 
to  reliability  ami  economic  service.  They  have  made 
■_;real.  numbers  of  factories,  mills  and  wmkshops  dc])eiulent 
upon  lliem  for  power,  and  have  demonstrated  in  practice 
that  there  is  practically  no  neeil  fur  tlie  manufacturer  to 
L^enerate  his  own  power,  in  certain  industries  there  are 
specialists  in  tlio  production  of  particular  parts,  which  are 
supplied  finished  for  the  maker  of  the  complete  article,  to 
be  included  w  ith  parts  he  himself  pro<lnces.  The  recognised 
maker  finds  il  does  not  pay  him  to  turn  out  these  parts, 
because  another  has  experimented  with  the  necessary 
machinery,  has  designed  and  erected  it,  and  can  supply  him 
with  each  retiuired  item  at  a  price  much  below  his  own  cost 
for  the  same  part.  Powder  in  bulk  supply  may  be  ranked 
with  the  specialist  manufactures  among  those  industries 
which  have  no  exceptional  facilities  for  the  production  of 
cheap  power.  The  user  of  power  may  reasonably  be  told 
that  he  is  not  in  business  to  generate  power  now  that  he  can 
buy  it  outside,  any  more  than  he  is  in  business  to  produce 
parts  of  articles  whicli,  for  the  reason  given  above,  he  is  not 
specially  equipped  for  producing  economically.  Power  pro- 
duction is  a  specialist  business  and  requires  the  attention  of 
specialists.  The  power  user  will  sooner  or  later  recognise  this, 
but  the  sooner  he  does  so  the  better  it  will  be  for  power 
supply. 

We  notice  at  the  present  time  what  we  may  term  a 
heterodo.x  movement  in  favour  of  isolated  plants  even  in 
the  areas  of  power  in  bulk  companies.  This  is  a  "reversion 
to  type  "  which  we  regard  as  most  unwelcome.  It  indi- 
cates a  lack  of  confidence  in  plant  concentration  which 
strikes  heavily  at  the  very  principle  of  power  supply. 
AVhat  happens  out.side  the  power  area  does  not  affect  the 
argument.  Within  the  area  it  is  a  lefiectiou  on  the  power 
supply  if  prime  movers  other  than  those  at  the  various 
generating  stations  are  laid  down  for  the  driving  of  dynamo- 
electric  machinery.  The  problem  is,  of  course,  one  of 
competition  between  the  power  in  bulk  concerns  and 
isolated  power  plants,  it  being  a  question  whether  the 
particular  power  consumers  can  make  their  own  electrical 
energy  more  cheaply  than  they  can  purchase  it. 

One  is  compelled  to  ask,  in  the  face  of  this  condition  of 
things,  if  there  is  any  real  economy  in  the  concentrated 
plant,  with  its  ramifications  of  feeder  lines,  about  a  large 
industrial  area.  The  state  of  the  various  companies  in 
different  parts  of  the  country  presents  striking  contrasts. 
In  the  Newcastle  and  Durham  coal  fields  there  is  distinct 
evidence  of  the  decline  of  isolated  power  plants  and 
a  .strengthening  (jf  the  situation  for  power  in  bulk  supply. 
Collieries  in  particular  have  come  to  place  reliance  on  pur- 
chased i)Ower,  even  though  the  generating  station  is  a  score 
or  more  miles  from  the  pit  In  South  Wales  the  tendency 
is  in  the  opposite  direction.  For  reasons  which  at  the 
moment  do  not  concern  us  the  power  supply  company  started 
indifferently,  and  private  installations  have  sprung  up  for 
the  sujiply  of  individual  pits  or  groups  with  power.  Simi- 
larly in  Lancashire,  textile  factories  have  been  persuaded 
to  put  in  turbine  plant  and  make  their  own  energy  for  the 
supply  of  the  mill,  regardless  of  the  proximity  of  the 
mains  of  the  county  power  company.  We  must  not  over- 
look the  fact,  however,  that  many  of  the  newer  mills  have 
been  electrified  under  conditions  which  would  probably 
exclude  the  power  company  at  the  outset.     We  allude  to 


the  placing  of  contracts  for  plant  in  which  "counters" 
figure  largely  in  the  transaction.  This  is  a  form  of  com- 
petition which  a  power  supply  Company  will  find  difficult 
to  meet.  In  Yorkshire,  as  far  as  we  can  gather,  the  textile 
and  other  industries  have  made  an  encouraging  response 
to  the  offers  of  cheap  power  held  out  by  the  county  company. 
In  due  time,  no  doubt,  this  question  of  competition  will 
be  solved  in  a  manner  satisfactory  to  the  power  companies, 
as,  indeed,  it  is  already  around  Newcastle.  The  early  years 
of  such  undertakings,  however,  are  necessarily  lean  years  in 
which  probable  loss  of  business  through  an  insufficiently 
favourable  tariff  on  the  one  hand  has  to  be  weighed 
against  a  still  unsatisfactory  balance-sheei  on  the  other. 
But  when  with  expansion  of  business  the  balance-sheet  once 
oscillates  to  the  right  side  the  isolated  installation  becomes  of 
less  and  less  importance,  and  the  power  company  is  able 
to  show  to  consumers  the  advantages  of  bulk  supply. 


REVIEWS. 

(Copies  of  the  undernieDtioned  works  can  be  had  from  The  Electrician  Office,  post  free, 
on  receipt  of  publithed  price,  adding  3d.  for  books  published  under  2s.  Add  10  per 
cent,  for  abroad  or  for  foreign  books.) 


The   Hughes   and   Baudot   Telegraphs.    Rv   Arthcr   Crotch. 

(London:   S.  Rentefl  &  Co.)     Pp.  83.      Is.  (id.  net. 

.\n  interesting  paper  upon  the  Baudot  Printing  Telegraph 
System,  by  Mr.  A.  C.  Booth,  was  read  at  the  St.  Bride's 
Foundation  Institute  on  March  11,  1907,  and  the  Hughes  Print- 
ing Instrument  is  described  at  length  in  the  Post  Office  Tech- 
nical Instructions.  Mr.  Arthur  Crotch  has  now,  within  a 
small  compass,  and  in  a  volume  of  handy  size,  given  a  clear 
and  excellent  account  of  these  two  systems,  which  will  be  of 
use  to  the  student  and  to  the  operator.  The  boolv  is  amply 
illustrated,  and  contains  all  that  is  necessary  to  know  about 
the  systems  preparatory  to  the  practical  operation  of  them. 
The  Hughes  is  found  on  the  London-Continental  lines,  and  is 
largely  used  on  the  Continent  and  in  Russia,  the  number  of 
apparatus  in  actual  operation  being  over  3,000.  The  Baudot 
has  not  so  far  secured  a  wide  field.  It  is  extensively 
employed  in  France  and  Algeria,  some  300  sets  being 
in  use.  England,  Germany,  Austria,  Holland,  and  Switzer- 
land operate  a  few,  and  India  has  lately  taken  up  the  system. 
There  is  no  doubt  that  great  scope  exi.sts  for  the  use  of  the 
Baudot,  even  in  competition  with  other  printers,  and  it  would 
not  be  surprising  to  learn  that  other  countries  besides  France 
are  taking  it  u|),  in  the  near  future,  on  a  larger  scale  than  at 
present. 

Both  the  Hughes  and  the  Baudot  systems  have  been  de- 
scribed in  the  technical  journals,  and  it  is  not  necessary  to 
occupy  space  in  giving  extracts  from  Mr.  Crotch's  book  to 
illustrate  its  character.  It  will  suffice  to  say  that  the  author 
is  evidently  accomplished  in  his  own  subject,  and  has  the  skill 
of  making  technical  matters  clear  to  a  beginner.  The  book 
can  be  roeommeiided  to  all  who  have  to  do  with  the  systems 
described. 

Handbuch  der  Pbysik.  Edited  by  Ur.  A.  W"iM<ELin.\xx.  2iid 
e<lLtioii.  Vol.  v.,  part  2.  "  Elel<trizit;it  und  Mafjnetisimis.' 
(Leipzig:  J.  A.  Bartfi.)     Pp.  XIV.— 519  to  956.     M.  16. 

This  is  a  further  volume  of  the  series  of  works  which  will, 
when  completed,  form  an  encyclopaedia  covering  the  whole  of 
physical  science,  several  volumes  of  which  have  already  been 
referred  to  by  us  in  a  previous  review. 

The  present  volume  contains  four  main  sections. 

The  first,  by  Waitz,  CTilitled  "Electrodynamics,"  refers 
principall3'  to  the  theory  of  oscillating  circuits,  their  interaction 
and  the  production  and  propagation  of  electromagnetic  oscil- 
lations, and  furnishes  a  very  complete  survey  of  the  principles 
upon  which  wireless  telegraphy  and  telephony  aic  based, 
although  very  little  space  is  given  to  a  description  of  the  appa- 
ratus actually  used  for  such  work. 

This  section  ia  followed  by  a  short  chapter  on  Absolute 
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Measurements,  >vritten  originally  by  Oberbeck,  but  revised  for 
the  purposes  of  this  edition  by  Steinwehr,  containing  definitions 
of  the  technical  electrical  units  and  descriptions  of  methods 
employed  for  their  reproduction  and  absolute  determination. 

The  technical  applications  of  induction  form  the  subject  of 
the  third  section,  which  is  sub-divided  into  two  chapters  on 
dynamo  electric  machinery  and  transmission  of  power  by  Des 
Coudres  and  telephony  by  Kellstab. 

The  concluding  section,  entitled  "  The  Theory  of  Electric 
Phenomena,"  written  by  Graetz,  is,  perhaps,  the  most  fasci- 
nating in  the  book.  In  it  the  principal  theories  of  the  nature 
of  electricity  and  the  mechanism  of  electrical  eflects  from  the 
early  two-Huid  and  single-fluid  theories,  and  including  the  later 
ones  of  Maxwell  for  stationary  bodies,  and  Maxwell  and  Hertz 
for  bodies  in  motion,  electron  and  vortex  theories  are  treated 
in  turn  and  compared  critically  with  one  another. 

The  study  of  the  subjects  treated  will  be  greatly  facilitated 
by  the  copious  references  to  the  bibliography  given  in  footnotes 
and  at  the  ends  of  the  chapters. 

Some  Quick  and  Easy  Methods  of  Calculating.  By  R.  G.  Blaine. 

3rd  edition.  (London:  E.  &  F.  N.  Spon.)  Pp.  xii.— 145.  2s.  6d.  net. 
There  is  not  much  difiference  between  the  third  edition  of 
this  little  book  and  the  original,  which  appeared  in  1898. 
Logarithmic  tables  have  been  inserted  at  the  end,  and  some 
new  matter,  dealing  with  cube  roots,  new  cursors,  &c.,  has 
been  added.  It  is,  of  course,  extremely  difficult  to  add  any- 
thing fresh  to  a  book  of  this  kind,  which,  in  its  original 
edition,  was  as  complete  as  necessary.  Perhaps  the  Stanley- 
Boucher  "  pocket  calculator,"  described  on  p.  89,  no  longer 
warrants  the  use  of  the  term  "recent." 

The  B.I.  Handbook.      (Prescot :  British  Insulated  &  Helsby  Cables, 
Ltd.)     7s.  6d. 

Notwithstanding  the  fact  that  this  handbook  has  been 
brought  out  by  one  of  the  leading  cable  companies  it  com- 
prises much  more  than  a  catalogue  of  the  productions  of  one 
firm.  It  is  divided  into  two  sections,  each  with  a  separate 
index.  The  first  section  deals  with  the  principal  manufactures 
of  British  Insulated  &  Hclsby  Cables,  Ltd.,  and  gives  detailed 
information  and  specifications  for  all  classes  of  cables,  joint 
bo.xes,  feeder  pillars,  tramway  poles  and  fittings,  telephone 
instruments  and  apparatus  for  line  oiiuipnient,  and  numerous 
other  specialities.  The  second  half  of  the  book  is  entitled 
"General  Information,"  and  contains  a  large  amount  of 
matter  likely  to  be  of  great  service  to  electrical  engineers. 
Whilst  mo.st  of  this  information  has  already  been  published, 
.sonic  very  valuable  original  technical  matter  is  given. 

Some  idea  of  the  ground  covered  by  this  section  can  be 
obtained  from  a  summary  of  its  contents.  These  include  a 
diagram  for  obtaining  the  most  econon\ical  section  of  a  cable 
by  means  of  Kelvin's  law,  particulars  of  the  induction  and 
capacity  of  overhead  lines  and  underground  mains,  some  inter- 
esting vector  diagrams  for  ascertaining  the  losses  in  single- 
phase  and  three-phase  circuits,  and  curves  enabling  the 
requisite  horse-power  of  motors  for  operating  cars  under 
given  conditions  of  speed  and  gradient  to  be  asceitained. 
After  a  de.sciiptioTi  of  the  .systems  of  laying  and  jointing  |)aper 
insulated  lead-covered  cables  and  of  the  Merz-i'rice  ])atent 
protective  system  for  high-tension  feeders  and  aj)paratus,  a 
lar;;e  number  of  very  useful  referenc<'  tni)]es  are  given.  These 
com])risc  the  usual  tables  of  areas,  resistances,  weights,  &<•.,  of 
copper  conductors,  thickness  of  insulation  and  lead  in  cabic^t. 
melting  points,  specific  gravities  and  specific  heats  of  metals 
and  alloys,  fusing  currents  of  wires,  conversion  tables  for 
(Jenti)irade  and  Fahrenheit  temperatures,  and  for  converting 
CG.S.  int^)  Knulisii  units,  and  riVc  rirsa,  tiie  latter  table  beiriii 
reprinted  from  The  EInirician  Kiectri<iil  Trades  Diri'ctory,  as 
are  als(j  tal)les  in  connection  willi  the  hours  of  lijihting  and 
illuniination  data.  The  remainder  of  this  .section  contains  a 
digest  of  the  new  Patent  Act,  the  1007  wiring  rules  of  the 
Institution  of  Electrical  Engineers,  the  Board  of  Trade  regula- 
tions for  electricity  supply  and  electric  power  on  tramways 
and  railways,  and  the  Home  Office  rules  for  mining  installa- 
tions. It  will  therefore  be  seen  that  this  handbook  is  a  vulu- 
iible  book  of  reference,  and  as  it  is  excellently  got  up  if  should 
prove  a  welcome  addition  to  any  electrical  engineer's  library. 


THE  MEASUREMENT  OF  POWER  FACTOR  AND  FRE- 
QUENCY IN  SINGLE  PHASE  ALTERNATING  CUR 
RENT  CIRCUITS. 

BY  DR.  W.  LULOFS. 

In  most  alternating  current  measurements  the  determination 
of  the  power  factor  is  of  great  importance. 

In  three-phase  alternating  current  circuits  the  power  factor 
is  easily  determined,  not  only  because  the  three-phase  phase- 


IT 

U4 


R,S 


IL 


Hk 


Fig.  2. 


meters  are  of  simple  construction  and  accurate  iu  their  indica- 
tions,  but  also  becau.=e  the  well-known    "tangent   formula," 

W  -  \V 

tan  r/)=  ^3     1         -,  from  which  the  tangent  of  the  angle  of 

"1+  **'2 

lag  or  lead  is  calculated,  is  easy  in  its  application,  Wi  and  W^ 
being  two  wattmeter  readings  when  the  pressure  circuit  of  the 
wattmeter  is  connected — first  across  AB  and,  secondly,  across 
AC,  in  which  case  AB  and  AC  have  a  phase  difference  of 
60deg.  (Fig.  1). 
d 


Fio.  3. 


In  single-phase  circuits  the  phase  difVerencc  between  pres- 
sure and  curient  can  be  found  in  a  .somewhat  similar  way. 

It  can  again  be  calculated  from  two  wattmeter  readings,* 
the  first  giving  the  true  watts  and  the  second  a  value  obtained 
when,  by  means  of  a  known  self  induction  or  capacity,  a  deli- 
nite  phase  difl'erence  has  been  obtained  between  pressure  and 
current  in  the  pressure  coil,  which  can  be  calculated  when  the 
resistance  of  the  pressure  circuit  is  known, 
b 


As  lliis  iesist;iiice  is  comparatively  high  the  most  suitable 
arrangement  for  obtaining  the  phase  difference  iu  the  pressure 
circuit  mentioned  aiiove  is  :  — 

1.  To  shunt  the  pressure  coil  by  a  self-induction. 

2.  To  shunt  the  series  resistance  of  the  pressure  circuit  by 
a  cajjacity. 

.'{.  To  connect  a  capacity  in  series  with  the  pressure  circuit. 

*  The  wiittnieter  U3e<i  must  liiivo  a  sniuU  cui>acity,  self-induction  and 
mutuHl  induction. 
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Figs.  2,  .'>  and  4  sliow  the  coircspoudinj;  iliagranis  of  connec- 
tion of  the  wattmeter  pressure  circuits.  Figs.  ">,  G  and  7  are 
the  correspondinj;  vector  diagrams  from  which  at  a  glance  can 
be  seen  how  far  the  al>ovc-mentioned  connections  affect  the 
phase  difllerence  between  pressure  and  current  in  pressure 
circuit. 

1.  The  Pressure  Coil  Shunted  by  a  SclJ-Iii(h(ctlon  the 
Ohmic  liesiflttmr  of  ichith  am  be  Nci/levteil. — This  method  is 
especially  accurate  in  cases  when  the  load  current  lags 
behind  tlic  pressure.  By  making  pi.  about  ei|ual  or  twice 
thevahio  oi  K  a  suitable  diHerence  in  the  two  wattmeter  read- 
ings niaj'  be  obtained,  these  two  wattmeter  readings  being: — 

Wj=c(/,  cos  6, 
in  which  i,  =load  current, 

(  =  pressure  circuit  current, 

<^=  phase  dift'erence   in    degrees   between    load  and 

pressure  current, 
f=  wattmeter  constant, 

Wj  =  ri^i^  cos  (6 + 4>)t 

/i  =  current  in  moving  coil  after  the  same  has  been 
shunted  by  a  .self-induction, 

</>=angle  of  lead  in  the  moving  coil. 

Wj  __  i        cos  6 

cos  {6+4>)  =  cos  6  cos  i/)  -  sin  0  sin  <l>. 

\\\J  1 

Wj     tj  cos  <^  -  sin  </)  tan  i)' 


and 

in  which 


cos</i— sin  </>  tan  B= 


W, 


',  vv,' 


...  (1) 

be  expressed  in 


i  W 
sin  d>  tan  6= cos  </>-.-  ^, 

tan  ^=  cot  <^—.-  - 

»j  vVj  sin  rf) 

The  value  of  sin  •/>  cos  ■/<  and  ;'  /\  should  now 
terms  of  /',  L  and  K  {see  Figs.  2  and  5). 

'i  •  '2=/'L  :  K, 
saj',  (j  =  />^L,  in  which  f=a.  certain  value  :  then  !,,=/E,  and 
t,ji  =/  ^/K'^-i-//-L'-,  the  vectorial  sum  of  /j  and  /,  being  i,^^.     Also 
the  vectorial  sum  of  /jK  (in  phase  with   i^)  and  /,,(  x  Ej  (in 
phase  with  i,^)  is  equal  to  E,  therefore 
,iK=/pL  X  R  and  oi  (Fig.  5)  /.„  .  B^^J  VW+fUxW^ 


ae  =  ti'l  cos  </>j, 


cos  </.,  =  'i  =         ^'^ 


,(6=/K/>L,  fi=//>L(Ri  +  R), 

„?=„i8in  </.i=/v'KH?I?E,— ^___=;RHi  ; 


/«•     fL(R,+R) 


and  from  this 

RjR 


sin  </>  = 
cos<^= 


v'Ki2R2+/L2(Ki-fR)2 

jpL(Ki  +  R) 
v^7RHPPp?~fR72' 

.__cJ__  . ^/R7hH-p2L^( H .  +R|^ 
*    R-fRi    •'  R+KT" 

v'R,2R2-4-rl.-(R,  +  K)2 
R  +  K, 


(2) 


(3) 


Ir ?I ^'^ 

(■2),(3)and  (4)filled  in  in  formula  (l)euable  us  to  work  out  the 
value  of  tan  6  when  W^  and  W,  are  known. 


This  formula,  however,  would  be  too  complicated  to  be  of 
practical  use.  Making  use  of  vector  diagram,  however,  the 
values  of  </>  and  /,'/,  are  easily  obtained  (Fig.  5). 

The  following  example  may  show  the  values  which  0  and 
/,  (',  obtain  for  a  certain  wattmeter  and  self-induction. 


A  Siemens  &  Halske  wattmeter  suitable  for  30  volts  pressure 
was  found  to  have 

250  ohms  for  the  moving  coil  =  R  and 
750  ohms  for  the  series  resistance  =  Rj. 

Say  a  self-induction  coil  of  0-5  henry  is  used,  and  the  fre- 
quency of  the  circuit  is  50  cycles  per  second. 

^jL  =  3UxO-5  =  157. 
The  relation  between  /j,  i.-,  and  i,u 

=  157  :  250":  28'l--4  (from  Fig.  5). 
/,,[  X  750  is  the  voltage   drop   over   the   series   resistance, 


i,(E-(-K:) 


BRsfE, 


Fir..  7 

whereas  i,x250  is  the  voltage  drop  over  the  moving  coil,  llie 
vectorial  sum  of  which  two  is  the  impressed  voltage. 
The  latio  of  Fj  and  E,n  (Fig.  2)  is,  therefore, 

157x250  _  39,230 
284-4  X  750     219,500' 
so  E  :  E,„  :  Fi  =  -24-4  :  21-!J5  :  3-925  (from  Fig.  5). 
In  case  E  =  23-5,  Fi  =  3-925, 

^x=5f  =  00157, 


090 
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so  that 


24-4 
1,000 


=  0-0244, 


'-=1-556, 

'i 

cos  <^  =  0  642  (from  Fig.  5), 
sin  </)=0-767  ,, 


or 


tan  0=0-837 

tan  61= 0-837  -2  03- 


so  that  formula  (1)  becomes 

lj556  Wo 
0~7^  Wi' 

^\^■ 

Though  the  derivation  of  this  formula  is  somewhat  lengthy, 
it  is  clear  that  the  figures  (0'H37  and  2-03),  once  determined, 
make  the  formula  itself  ver}'  simple  in  its  application. 

A  different  frequency  naturally  involves  different  constants. 

2.  Condenser  in  Parallel  with  ihc  Series  Windiiii/  Ej. — In  this 
case  the  formula  works  out  as  follows  ; — 

'»E  '■',!=      '•  ^^1  (*'''<'  F'aS.  3  and  6), 


say 


ad. 


sin  </)!  = 


1_ 

2)c 


"  J^'*^' 


cos  </)=  r  = 


El 


1        I.,  .,  +  El- 

.     *     11-/—  -•■ 


V  V-' 


c=a(l ! 


■'  pr  pv 


cd=ad  cos  <^,  =/ERi,     W=/^K-I{i-+  (•■^^^' )'' 

^      ^      be      E  +  E,  ,      ar         R 

tan '(>.,=  ,  = — Try.,  ■ ,    tan  <>,=  ,  = — ri7fi~;* 
'^-    a-j    pc(lil^l)'  '1    f^i;    ^)c(EH,) 

From  these  two  equations  <!>  wliich  is  if)..  -  ■/),  is  easily  r.ilculati. 
and  from  this  sin  '!>  and  cos  </> 


/.. 


/„/ 


11  + Hi 


=y™ 


v'''-.-K"ro 


li  +  H, 


v/,,^^ 


.\g4in  tan  0-.coi  <^- 


'1 W,     1 


The  ubovo  vahica  suhititutil  in  this  equation  give  tiie  rela- 
tion between  ./>  and  AV,/\V,  fur  ^iven  </.,  C,  i;  and  K,. 

Again,  this  formula  is  coniplic-ited,  and  following  example 
may  show  that  making  u«e  of  vector  diagram,  the  values  of  </. 


and  i/i,  are  easily  obtained.  Say,  a  capacity  of  3  mfd.  is  used, 
the  frequency  being  as  before,  50  cycles  per  second. 

1         10" 

,„:  />  1,062:  750, 
',K  :  4  :  t>=  1,06-2  :  750  :  1,300  (sec  Fig.  6), 
El      1,800.250     1,300 
E^"'750  .  1,062~3,1S5' 

Ej  is  in  phase  with  /j,  E,j  is  in  phase  with  /,„,  and  E  is  obtained 
from  Fig.  G  in  the  same  ratio=  4,260,  so  Ej :  E,,, :  K=  1,300  : 
3,185:4,260. 

In  case  E=42-6  volts,     Ei=13  volts 


n=^^^=0-052, 


426 


=  0  0420, 


1,000" 

«/;,  =  0S17, 

cos  <i=0  907    )  /  1  ,    ■      1  r         r-      ,,x 

■      ,     ,'^  4.-,--  )  (obtained  from  tig.  (>) 

sin  </)  =  0-4  27:.i  )  ^  °     ' 

cos  <t>     i  Wo     1 
tan  4>  being  .  --y—  — ,Tr-  -■ — ;. 
^         "^sin  <^     ?!  W,  sin</) 

tari<^=2-12-I-911r^/', 

The  third  method — namely,  a  condenser  in  series   with  the 
pressure  circuit,  is  the  simplest  in  calculation. 

E 

i=p  (.see  Figs.  4  and  7). 


R^ 


1 


C03  <;j  = 


K 

1^ 

I"' 


E  •     J  III' 
^—     sin  </)  =         '  1 


tan  0  being  again 


cos  </)     /■  W.2     1 
sin  <,^     /]  W'l  sin  <// 


Eyc- 


W, 


^/"'-wiC^/'^+Ry-J' 


for  c=3  microfarad  and  frequency  of  50  as  in  above  example. 

W. 

tan  </.  =  0  94-2rv,-. 

The  above  raentioiiod  methods  have,  as  coni|i,irod  will:  the 
'  tangent  formula"  method  ap])lie<i  in  tliiee-ipliaso  work,  the 
disadvantage  of  being  deiicndent  on  tlie  frequency,  and  are 
only  possilile  provided  the  frei|ucnc\-  is  known. 

The  "  tangent  formula "  method,  however,  has  the  dis- 
advant.ige  of  being  only  correct  for  perfect  balanced  load, 
theiefore  this  method  is  only  jjossiblc  when  a  perfect  balaiuod 
load  exists. 

Hut  the  frequency  can  always  ))e  found,  either  l>y  counting 
the  speed  or  iimnber  of  poles  of  the  generator,  hy  a  fre(puincy 
meter,  or,  as  I  shall  show  later  on  in  this  Paper,  making  use 
either  of  the  same  wattmeter,  a  voltmeter,  or  e\eii  an  ampere 
motor. 

As  it  is  always  a  groat  a<lvantage  in  labor.itory  work,  to 
cut  down  tlie  number  of  measuring  instrnmcnts  ici|uircd,  it 
might  prove  of  interest  to  point  out  liow,  with  tiio  same  watt- 
meter which  measui-ed  the  watts  and  power  factor,  the  fre- 
quency can  also  l)e  determined. 

In  most  cases  tlie  easiest  way  of  proceeding  is  as  follows 
(.stv  Fig.  s). 

The  current  coil  is  connected  in  series  with  a  nou-inductivo 
resistance  (a  lamp,  or  liquid  resistance  is  very  suitable  for  this 
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purposed  allowing  a,  curieut  to  tiow  of  about  tlie  maxinuim 
value  foi'  which  tlie  wattnietir  is  ciosij;ned. 

By  means  of  a  key  a  condenser  of  known  capacity,  which  is 
connected  in  series  with  the  pressure  coil,  can  be  short  cir- 
cuited if  necessary.  Witli  depressed  key  the  wattmeter  reads 
the  true  watts  W,. 

The  key  being  open  and  the  non  inductive  current  reraaininj; 


Fin.  8. 

unaltered  the  pressure  current  alters  its  value  as  well  ;is  its 
phase  and  a  second  reading,  W_„  is  obtaineil. 

From  these  two  values  the  frequency  can  be  calculated  as 
follows :  — 

In  the  lirst  case  the  pressure  current  i  being  in  ph;isc  with  the 
non-inductive  load  ;',  (Fig.  8)  W,=ic;'/„,  whereas  Wo=/i  /„  cos  </>, 
in  which  </j  =  angle  obtained  between  the  pressure  current  /, 


Fig.  y. 

and  the  non-inductive  load  current  /„,  by  connecting  the  con- 
denser in  series  with  the  pressure  circuit. 

'^^'  +  ,;V         (*•''«  Fig- f^) 


/]  cos  <l,  =  ab  {see  Fig.  7). 


ah 


R 


7/,  =  , 


ER 


/  = 


nh  ^      W        _(jro.s./.     W^ 
2K^ 


K^  + 


/,-c- 


'     R^-h  i. 


/,2r2      \\V.,  ) 


"'M~') 


and  N  =  . 


rCR 


/S;-') 


where  7i  =  tlie  frequenc}'. 

The  following  e.xaniplc  may  show  how  far  the  values  of 
the  frequency  calculated  from  this  fi>rmulii  compurc  with  tiic 
values  obtained  by  measuring  the  same  with  a  frequency 
meter.* 

In  single-phase  alternating  current  testing  where,  besides 
tiie  watts,  also  the  phase  difference  and  the  frequency  have  to 

•  A  Frahm  type  frequency  meter  was  used,  coDstructed  by  Messrs. 
Hartmann  and  Braun. 


Table. 


W.J  Wi  Iw^^wT     N 


841 
620 
660 
839 
66-8 
61-0 
59-9  34-8' 
76-8  I  44-8i 


39-8  2118 

2J-3|     „ 
31-2     ,. 
44-6  1-88 
35t     ,, 
32-5' 


77-2 
52-2 
63  5 
620 
65-5 
73-9 
73-2 


45-( 
30-31 
39-51 
32-5 


1-72 

1-714 

1-714 

1-723 

161   ! 

1-60 


40-91  1-60 
46-l[  1-60 
45-5  1-608 


10:6 


0-88 


averajio 
0-317 


aveniife 
1-(81 


Fi-o- 


Fre- 


quency    queiicy 
cal.      meas'r'd. 


44-5 


0-50 


avo. 
55-3 


live. 
696 


45 
bO 

Ji 

55 
60 


Reiiiark.s. 


C  =  3-4mfd.     R  =  1,0"0. 


Lamp  load  altered 
Supply  volts  altered 

Lamp  load  altered 
Supply  volts  altered 

Lamp  load  altered 

Supply  volts  altered 

Lamp  load  altered 
Supply  volts  altered 


be  measured,  I  propose  the  use  of  only  one  w.ittmeter,  using 
the  following  connections  (Fig,  9)  : — 

1.  Switch  S  being  in  ])osition  "2,  X  being  a  now  inductive 
load,  the  frequency  is  calculated  from  the  formula 

^ 1 

W,'=  -.vattmcter  reading  with  depressed  key, 
^^^,'=  .,  ,,  open  key. 

2.  Switch  S  in  po-ition  1  and  key  /.■  depressed  gi\'us  the  true 
watts  W. 

;!.  From  this  value  W  and  a  second  reading,  W,  obtained  when 
key  k  is  opened,  tan  0  can  be  calculated  from  the  formula, 

tan  t>=lliii-—       (I{/;c+  —    ). 
^        VVV    -^        Hpc) 

It  is  clear  that,  if  only  the  frequency  is  required,  a  volt- 
meter* may  be  used  in  the  sxmc  connections  as  the  pressure 
coil  of  the  wattmeter  shown  in  Figs.  2,  ."!  and  -1. 

Even  a  moving  coil  ammeter  may  be  used.  For  this  purpose, 
when  the  connection  between  the  moving  coil  and  field  coil  can 
be  easily  interrupted,  a  non-inductive  load  in  series  with  the 
field  coil,  and  also  the  moving  coil  in  series  with  a  known  self- 
induction,  arc  connected  across  the  supply. 

In  this  case  a  self-induction  is  necessary,  as  a  relativly  big 
c-uireutis  required  toobtain  a  suitable  deflection  of  the  ammeter. 


CORRESPONDENCE. 

» 

SYMBOLS  FOR  PHYSICAL  QUANTITIES. 

TO  THE  EDITOR  OF  THE  ELECTRICIAN. 

Sill  :  I  have  great  pleasure  in  seeing  that  an  international 
committee  is  drawing  up  a  code  of  syml)ols  for  physical  quan- 
tities. Nobody  will  question  its  utility,  but,,  unfortunate!}', 
many  will  think  it  to  be  impracticable. 

After  reading  dirterent  books  on  a  subject  our  minds 
are  often  thi-own  into  a  state  of  chaos  by  the  many  signs  for 
the  same  quantity.  This,  combined  with  the  absence  of  a  re- 
ference to  a  symijol  (wliicli  sometimes  occurs),  makes  some 
generally  accepted  system  necessary. 

I  think  that  the  sjnibols  should  be  carefully  limited  to 
tliose  quantities  which  often  occur  in  equations,  bccau.se,  even 
if  we  have  signs  for  everything,  a  writer  would  probably  not 
trouble  to  look  up  the  a|)provcd  one.  It  is  also  very  desirable 
not  to  duplicate  unnecessarily  the  symbols.  For  instance,  if 
we  had  '/  (or  any  other  sign) ^diameter,  we  do  not  need 
another  for  r.adius,  since  it  is  ii/,  but  I  would  prefer  )-  =  radius 
antl  2)-  =  diameter. 

I  think  it  would  lead  to  a  good  result  if  Mr.  Walker  was  to 
communicate  with  that  most   active   body,    "  La    Internacia 

*  The  frequency  may  be  calculated  by  measuring  the  vnlt  drop  over 
a  high  non-inductive  resistance  and  over  a  condenser  iboth  of  known 
value)  conoected  in  series  across  the  supply,  provided  a  static  volt- 
meter is  used. 
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Scienca  Asscio,"  which  is  alwa3-s  ready  to  consider  and  work 
on  an  international  movement.  The  address  is  8,  Ene  Borg- 
Lysberpr,  Geneva,  and  it  is  desirable  to  write  in  Esperanto.  I 
should  be  pleased  to  translate  a  short  article  for  their  joiunal, 
if  Mr.  Walker  would  like  one  inserted. 

Since  the  roots  of  Esperanto  are  truly  internatioDal,  it  would 
in  many  cases  be  desirable  to  adopt  the  initial  letter  of  that 
root  for  the  symbol. 

Wishing  the  proposalan  extended  and  rapid  application.^ 
I  am,  &c., 

Hampton  Wick,  Aug,  10.  F.  Pe.\ke  Skxton. 

KIEBITZ'S  DIRECTIVE  ARRANGEMENT  FOR 
ELECTRIC  WAVES. 

TO  THE  EDITOR  OF  THE  ELECTRICIAN. 

Sir  :  I  shall  be  pleased  if  you  will  allow  me  to  criticise  one 
point  in  the  article  on  the  S3'stem  of  directive  wireless  tele- 
graph}' due  to  Dr.  F.  Kiebitz,  which  I  notice  in  your  issue 
of  July  31st.  It  states  that,  "The  arrangement  shown  in 
Fig.  1  consists  of  a  solenoid  whose  ends,  mm,  are  connected  to 
two  metal  surfaces,  ee.  When  such  a  sj-stcm  is  excited  .  .  . 
its  electromagnetic  field,  which  is  set  up,  consists  of  a  mag- 
netic doulilet  oscillating  in  the  direction  mw,  and  an  electric 
doublet  oscillating  between  ee.  The  electromagnetic  field  thus 
has  a  minimum  in  the  plane  of  the  paper  and  a  maximum  at 
right  angles  to  this.  Nothing  is  changed  if  the  whole  arrange- 
ment is  turned  in  its  plane  through  90  deg.  and  one  of 
the  metal  plates  is  replaced  by  the  earth."  In  Fig.  1  the 
doublet  ee  is  supposed  horizontal  and  the  doublet  mm  vertical, 
and  as  the  doublet  mm  must  evidently  radiate  uniformly  in 
the  horizontal  direction,  the  dissymmetry  of  radiation  in  the 
Kiebitz  system  will  be  due  only  to  the  doublet  ee.  In  fact,  the 
doublet  mm  will  have  a  rather  unfavourable  influence  in  the 
direction  of  radiation. — I  am,  &c  , 

Rome,  Aug.  3.  A.  Montel. 

Prof.  Montel  criticises  one  point  in  the  article  when  he  is,  in 
fact,  calling  into  (juestion  Dr.  Kiebitz's  own  explanation.  The 
radiation  should  certainly  take  place  in  the  manner  suggested 
by  Prof.  Montel.  Perhaps  Dr.  Kiebitz  will  see  his  way  to 
explain  more  elearlj'  the  part  played  by  the  doublet  mm  1 — 
The  Writei!  of  thk  Arthle. 


EXPERIMENTS  ON  A  DIRECTIVE  SYSTEM  OF 
WIRELESS  TELEGRAPHY. 

TO   THE   EDITOR    OF   THE   ELECTRICIAN. 

Sir  :  In  your  issue  of  July  24th  I  notice  a  letter  from  Prof. 
F.  Braun  wliich  concerns  myself.  To  this  I  beg  to  replj'  that 
at  the  Physical  Society  meeting  of  June  12th  last  1  said 
that  the  method  employed  by  Prof.  Braun  for  the  purpose  of 
obtaining  curves  of  radiation  of  cardioid  form  had  given  no 
practical  results.  And  I  said  this  because  it  is  precisely  from 
reading  what  Prof,  liraun  has  published  in  Tlic  Electruian  of 
May  25  and  June  1,  1906,  and  in  the  Jalirbwli  der  drahtloscii 
Teletjraphie  itiid  TdcpUdnii  that  one  arrives  at  this  conclusion. 

As  a  matter  of  fact,  Prof.  Braun,  in  tlie  said  publications, 
shows  that  on  his  system  the  diagram  should  have  the  form  of 
a  cardioid.  But  in  the  same  articles  he  records  also  liis  ex- 
periments, and  these  demonstrate  clearly  that  hr  has  not  sue 
cecded  in  o))taining  the  cardioid  diagram. 

This  detail  does  not,  of  courfc,  detract  in  any  way  fiom  the 
admiration  of  Prof.  Braun  and  his  work  whicii  I  share  with 
all  those  who  make  a  study  of  wireless  telegraphy.     I  am,  iVc, 

Dieppe,  Aug.  10.  Ai.k.vandek  Tosi. 


BOOKS  RECEIVED. 
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"  High-Hpecd  Dynamo  Kloctric  Mochinory. 
ond  A.  (i.  Ellis.     (New  York  :  Wiley  &  Sons.) 

"  Proceedings  of  the  lioyai  Society."  Mnt.homatical  and  Physical 
Sciences,  AS'M.     (London  :   HarriBon  &  Sons.)     its. 

"  Die  belbst/itge  Iltgulierung  der  Elektrinchen  Oeneratoren.'"    By 
Ur.  F.  Natalia.     (Brunswick:  Fr. Viewig  &  Sons.)     M.4. 

"  iJieTclegraphen  Mesukunde."     ByH.  Droisbach.    (Brunswick: 
Fr.  Viewig  &  Sons  )     M.  C. 


HIGH-TENSION  CABLES  AND  HIGH-TENSION  POWER 
TRANSMISSION.* 

BY    R.    APT. 

iSummai!/. — The  dangers  to  which  overhead  wires  arc  cxiioscd  uiul 
tlic  iiierea.sing  use  of  single-phase  current  for  traetion  have  rather  altered 
tlie  question  of  power  transmission,  while  the  employment  of  underground 
tables  in  many  cases  offers  decided  advantages  over  pole  lines.  Single 
core  are  preferable  to  three-core  or  concentric  cables  for  a  number  of 
reasons,  especially  as  regards  the  grading  of  the  insulation.  The  eddy 
current  losses  in  the  armouring  may  be  avoided  by  using  unarmoiu-ed 
cables  laid  on  the  solid  system,  and  losses  in  the  lead  may  be  neglected. 
These  theoretical  statements  are  borne  out  in  ):)ractice.  the  case  of  the 
County  of  Durham  Company's  network  being  specially  noteworthy. 


A  close  study  of  the  power  transmission  problem  .shows  tiiat 
among  the  most  important  questions  is  the  possibility  of  supplying 
tln-ough  long  lengths  of  imderground  cable  or  the  retention  of  the 
l)revailing  overhead  system.  In  many  cases  a  breakdown  of  the 
regular  power  sujiply  would  cause  such  material  damage  to  the  user 
that  the  possibility  of  such  an  accident  has  prevented  many  con- 
sumers from  connecting  their  factories  to  the  netw-ork.  Continuity 
of  supply  is.  therefore,  most  important,  and  the  engineer  should  design 
a  system,  without  regard  to  the  cost,  in  which  all  safety  regulations 
are  observed,  so  that  an  efficient  transmission  of  power  is  obtained. 
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Fig.  1. — The  Dependence  of  Insclation  Thickness  on  the  Cross- 
Section  OF  A  Single-Core  Cable. 

The  most  dangerous  enemies  of  overhead  wires  are  storms  and  light- 
ning. The  use  of  iron  toners,  as  supports  for  the  conductors,  has 
reduced  danger  from  lightning,  but  with  our  present  knowledge  of 
the  subject  no  method  is  known  whereby  it  can  he  avoided  with  cer- 
tainty, and  even  when  duplicate  feeders  are  [Provided  there  is  still  a 
certain  amotint  of  risk. 

In  thickly  populated  districts  the  erection  of  liighteiision  over- 
head wires  is  a  matter  of  diflicully  on  account  of  public  .safety. 
There  are  also  difficulties  with  landowncr.s,  with  which  anybody 
who  has  had  anytliing  to  do  with  the  subject  is  well  ac(piaintod.  All 
these  reasons  make  for  the  use  of  underground  cables  for  high -tension 
voltages,  especially  over  long  distances.  Prohilution  on  account  of 
wayleavcs  need  not  then  be  taken  into  account,  and  neither  do 
dangers  from  lightning  or  atmospheric  dislurl)ances  cause  any 
anxiety.  The  use  of  underground  cables  would.  tlierefi>rc.  be  an 
iileal  .system  if  it  were  not  for  technical  difficulties  and  its  high  cost. 
During  the  last  few  years  (he  situation  has,  however,  rallicr  altered  : 
calilcs  for  very  high  voltages  have  been  made,  and  more  |)crfccl 
methods  of  rnanufaeturc  Unvr  consitlcrably  redu<eii  (heir  price. 

The  author  then  discusses  the  historical  developriunis  of  Irans- 
niission  through  imderground  cables  and  of  the  insulating  malciial 
used.  He  gives  reasons  why  paper  has  been  preferred  to  vulcanised 
rubber.  .\  knowledge  that  breaking  down  strength  a?id  insulation 
resistance  are  not  as  a  ride  dependent  on  one  nniithcr.  a.s  well  as  llii> 
circiimstanee  tlinl  for  high  insulations  paper  becomes  very  hard 
and  brittle,  especially  nt  low  (emperatures.  has  rather  led  loan  altera- 
tion of  opinion,  wbieli  is  shown  in  the  rules  of  the  Wrbnnd  Deut.schrr 
Eiektroteohniker.  where  «  minimum  innulation  is  no  longer  innisted 
upon. 

For  long-distance  power  transmission  three-phase  current  has  u|i 
to  the  present  been  exclusively  used.     The  de\-plopment  of  tlie  com- 

•  Abstract  of  n  Paper  rend  boforo  th*  Elektrotechnisoher  Vorein. 
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niiitAtor  motor  has.  however,  brought  sinpU'-pliasp  eurrent  to  the 
foif.  anil  the  savinj;  upon  the  network  obtained  with  thiee-pliasc 
cuiix-nt.  when  overhead  wires  are  used,  is  no  loiiiier  of  importance 
but  is  rather  a  neirativo  quantity  when  insuhitod  cables  are  employed. 
In  every  case  the  prevnibng  use  of  lhree-pha.se  current  has  led  to  the 
almost  exclusive  employment  of  three-core  cable.  Concentric  cable. 
which  was  much  used  in  earlier  years,  has  (piite  died  out  because 
of  the  difficulty  of  manufacture  at  high  voltages.  Besides,  dissym- 
metry in  the  geometrical  conditions  of  the  conductors  lead  to  differ- 
ences in  the  capacity  and  self-induction,  and  the  rules  of  the  Verband 
Deutscher  Elektrotechniker  expressly  furliid  the  use  of  concentric 
cables  for  voltages  above  li.tUM).  Consideration  of  the  design  of  a 
thiTe-eore  cable  shows  that  both  on  account  of  the  insulation  and  of 
the  cross-section  of  conductor  a  limit  i.s  soon  reached.  If  the  dia- 
meter of  the  lead  is  more  than  S.")  to  !(0  mm.  the  cable  will  become 
very  heavy  and  stiff,  and  if  the  insulation  thickness  under  these 
circumstances  is  more  than  20  mm.,  the  copper  has  to  be  kept  within 
narrow  limits  in  order  that  the  ma.ximum  overall  diameter  .shall  not 
be  exceeded. 

The  cooling  conditions  of  a  three-core  cable  are  inefficient,  and 
become  wor.se  with  increasing  thickness  of  insulation.  The  per- 
missible load  on  a  certain  cross-section  also  decreases  with  increasing 
voltage.  For  these  reasons  the  author  is  of  the  opinion  that,  in 
general,  it  is  not  desirable  to  use  three-core  cable  on  working  voltages 
from  20.000  to  ."iO.tiOD  when  they  are  employed  for  long  feeders.  As 
regards  the  use  of  high  voltages,  the  single. core  cable  seems  to  be  the 
cable  with  a  future.  In  this  connection  the  author  then  gives  a  short 
summary  of  the  theory  of  this  cable,  referring  specially  to  the  work 
of  ()'(!orman  on  the  subject.  Pig.  I  .shows  the  variation  of  the  insu- 
lation thickness  with  the  ero.ss-section  for  a  sjiocial  type  of  cable, 
taking  into  consideration  a  maximum  permissible  specific  stress  of 
insulating  material.  A  reference  to  Fig.  2  shows  the  extraordinary 
difference?  in  insulation  thickness  from  this  point  of  view  for  different 
cross-sections.     It  is  obvious  that  for  a  certain  relation  the  voltage 


Flo.  2. — Single-Core  50 Sq.  mm.  .ind  500 Sq.  m.m.  Cabi.eswith  Eijual 
SpEfiFif  .Stress  of  Insi'latino  Materiai,. 

gradient  w  ill  be  a  minimum,  from  which  the  most  suitable  construc- 
tion of  the  cable  can  be  deduced.  The  circumstance  that  with 
increasing  cross-section  a  smaller  thickness  of  insulation  is  needed 
to  obtain  an  eipial  factor  of  .safety  leads  to  the  result  that  a  minimum 
price  exists  for  a  certain  cross-section  of  cable  ;  the  practical  out- 
CDUie  of  which  is  that  it  is  technically  and  economically  unsuitable 
to  use  a  smaller  cross-section.  To  lay  a  4  .sq.  mm.  cable  for  20,0t)0 
volts  for  the  |)urp  iS'  of  saving  copper  would,  for  instance,  be  a  very 
bad  beginning.  Fig.  3  shows  for  different  working  \'oltages  the  cost 
of  material  as  a  function  of  the  voltage.  The  full  lines  are  for  copper 
cable  while  the  dotted  lines  indicate  aluminium.  In  the  latter  case 
the  minimum  is  more  towards  the  left,  slujwing  that  by  the  use  of 
this  metal  sections  become  rational,  which  for  copper  are  in  the 
incHicient  pirts  of  the  curve.  In  plotting  these  curves  the  lower 
conductivity  of  aluminium  has  been  taken  into  account  in  obtaining 
the  equivalent  cros3-section— that  is,  a  cross-section  of  aluminiiun. 
shown  in  the  curve  as  l(j  sq.  mm.,  has  really  a  section  of  Itix  1-7  or 
27-2  .s<i.  mm.  The  diagrams  show  that,  exclusive  of  differences  in 
l)ricc,  there  are  special  grounds  for  using  aluminium  in  single-core 
cable  with  high  insulation. 

Uift'erent  ways  and  means  have  been  proposvj  foi-  obtaining  an 
equal  division  of  the  voltage.  O'Gorman  suggested  the  use  of  layers 
of  materials  with  different  dielectric  constants,  so  that  the  voltage 
gradient  was  made  practically  straight.  This  method  has  also  been 
proposed  by  Jona.  The  manufacture  of  such  cal)les  is  naturally  not 
very  simple,  but  it  may  be  improved  by  the  use  of  metallic  layers 
bstween  the  insulating  material  to  which  auxiliary  capacities  are 
connected,  so  that  the  total  capacity  of  the  single  layers  are  equal. 
Another  method  is  to  connect  the.se  metal  layers  to  different  voltage 
terminals  of  a  transformer  in  the  inverse  proportion  to  their  capacity. 
All  the  above  methods  laboiu-  under  t_he  disadvantage  that  the  insu- 
lation layers  are  separated  by  metal,  an  rnoonveniencft  which  is  very 


great  in  the  manufacture  of  high-tension  cables.  For  these  reasons 
the  above  arrangements  need  not  be  taken  into  account  in  practice. 
The  efficiency  of  a  cable  network,  besides  the  costs  of  manufacture 
and  laying,  de))end  on  the  working  los.scs.  When  an  alternating 
current  is  sent  through  a  single-cored  lead-covered  cable,  los.ses  occur 
in  the  lead.*  It  must  also  be  noted  that  for  the  distribution  of 
alternating  currents  only  lead-covered  cables  without  iron  armour- 
ing can  be  used,  or  else  hysteresis  and  eddy  current  losses  will  be 
serious.  If  two  cables  are  ])laced  at  a  certain  distance  apart  and 
their  cores  and  leads  connected  together  the  latter  may  be  considered 
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as  the  secondary  of  the  transforn)cr  whose  primary  winding  is  the 
cable  core.  For  this  reason  the  lead  must  be  considered  an  laid  in 
sections,  a  condition  which  is  naturally  very  seldom  fulfilled,  and  the 
calculated  results,  therefore,  show  a  maximum  value,  which  is  never 
quite  reached  in  practice. 

The  author  then  discusses  the  losses  in  the  lead  and  deduces  a 
mathematical  formula  for  the  same  which  shows  that  they  are  greatly 
dependent  on  the  frequency  and  the  distance  apart  at  which  the 
cables  are  laid.  Fig.  4  gives  a  eompari.son  of  the  losses  in  the  lead 
as  a  percentage  of  tlie  total  ohmic  losses  under  different  conditions. 
The  cables  used  had  a  cross-.section  of  1.50  sq.  mm.,  the  insulation 
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AS  A  FERCEN'TAGE  OF  THE  OnMIf  LoSSES. 

was  10  mm.  and  the  lead  2")  mm.  thick.  With  low  frequencies, 
such  as  have  to  be  reckoned  with  on  long  feeders,  and  w ith  the  cables 
not  too  far  ai)art,  the  eddy  current  lo.sses  may  be  neglected  in  com- 
parison with  the  ohmic  lo.sses.  It  must  also  be  noted  that  these 
losses,  unlike  the  dielectric  losses  or  the  no-load  losses  in  trans- 
formers, are  not  the  same  all  the  time,  but  vary  with  the  square  of 
the  current. 

^^■lth  armoured  cables  the  losses  caused  by  hysteresis  and  eddy 
currents  have  to  be  added  to  the  lead  losses,  and  the  armouring 

*  Cf.  M.  B.  Field,  The  Eleclrtci'in,Y6i:Ln.„B, 1019. 
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causes  a  considerable  negative  drop  in  voltage.  The  effects  pro- 
duced by  the  magnetic  properties  of  iron  can  be  diminished  con- 
siderably by  breaking  the  continuity  of  the  iron  armouring  with 
neutral  material  such  as  bronze  wire.  In  general  the  discu.ssion  on 
the  influence  of  armouring  on  long  lengths  of  cable  is  not  of  impor- 
tance, for  the  most  suitable  method  of  laying  is  to  use  unarmoured 
cable  placed  in  troughs  filled  up  with  asphalt  or  pitch.  This  method, 
which  is  looked  upon  with  considerable  favour  in  England,  is  known 
as  the  solid  system,  and  offers  considerable  advantages  on  account 
of  the  protection  it  affords  against  mechanical  and  chemical  damage, 
so  that  where  the  question  of  land  is  of  no  great  moment,  as  on  large 
municipal  networks,  its  use  can  be  recommended.  The  harmful 
effect  of  earth  currents  is  naturally  avoided  with  cable  laid  on  this 
system.  The  cost  of  such  troughs  are  at  the  present  time  consider- 
ably higher  in  Germany  than  in  England,  but  it  is  to  be  hoped  that 
German  manufacturers,  when  there  is  a  demand  for  it,  will  be  able 
to  place  this  material  on  the  market  at  cheaper  prices,  so  that  the 
cost  of  cable  laid  on  the  solid  system  will  not  be  higher  than  that  of 
armoured  cable  laid  direct  in  the  ground. 

The  losses  from  so-called  hysteresis  are.  as  recent  researches  have 
shown,  so  long  as  the  insulation  material  is  not  overstressed.  depen- 
dent on  the  square  of  the  voltage  and  on  the  capacity  of  the  cable. 
These  losses  are  not  of  much  importance,  and  it  is  sufficient  to  know 
that  they  are  present.  The  dielectric  loss  with  a  working  voltage  of 
11,000  and  a  frequency  of  50  is  given  for  a  three-phase  network  by 
the  formula  VH  =  0I9  kvv.  per  km.  In  general  the  loss  in  the  dielec- 
tric, even  with  high  voltages  and  long  conductors,  is  not  so  great  as 
to  exert  any  harmful  effect  on  the  efficiency  of  the  svstem. 
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A  further  lo.s.s  which  occur.s  in  long  lengths  nf  cable  is  the  lews  due 
to  the  charging  current.  The  charging  current  in  a  long  cable  varies 
from  point  to  point,  being  a  maximum  at  the  beginning  of  the  length 
and  decreasing  proportionally  to  nothing  at  the  end.     The  loss  is 

given  by  V,  =  W    ,  where  W  is  the  resistance  of  the  cable  and  1  tlu- 

o 
current.     When  the  resl.itance  and  the  voltage  arc  high  this  loss 
cannot  be  neglected.     Small  cable  sections  arc  therefore  un»ui(al)le 
fnr  long  feeders,  a  result  which  is  also  deducible  from  the  calculations 
i.f  Riissjer. 

Tlic  development  of  the  singl(;-phasc  .series  motir  and  its  clci.sc 
connection  with  the  electrical  working  of  main  lines  has  brought 
Hingle-phasc  |)owcr  tran.smission  to  the  front.  The  advantages  of 
I lii.i .system over  the  tlirec-phase  system  are,  where  high  voltages  aic 
concerned,  that  single  cables  can  be  used,  and  tiierefore  tliedisli  ihiit 
illg  co<ts  arc  rediKTd.  'J"he  relations  of  the  los.ses  are  clearly  slmw  n 
ill  tli'3  following  e.\iiiii|)le  :  It  was  required  to  transmit  10,0IMlk». 
with  either  Kiiiglc-phase  or  three-phase  current  at  .'tO,0  0  volts  In 
a  <li-ita'C'  of  ()'2  iiiil<-.s.  'i'akiiig  the  power  factor  as  dS.')  and  a 
Miltiige  drop  of  10  per  cent.,  conductors  of  tliO  .sq.  mm.  are  required 
for  singlr-  phise  current,  while  "J.'tOsii.  mm.  are  needed  for  the  three- 
phasi-  cables.  On  accoiMit  of  I  he  high  working  voltage  single  I'ablr 
had  lo  lie  used,  and  ;  h  it  was  perniissib'e  to  earth  the  middle  or 
neutral  point  of  the  system,  (able  for  1.5,000  volts  on  the  single- 
phase  and  17.300  volts  on  the  three-phase  had  to  be  provided,  while 
a  calculation  of  the  costs  for  similar  cables  under  the  same  condition- 
showel  thit  the  single-phase  .system  wa.<  cheaper  by  8  per  cent.  In 
order  to  show  the  practical  use  of  the  foregoing  results  a  ealeu' 
lation  for  a  network  designed  for  three-phase  current  to  ti-Hnsmit 
70,0fK)  kw.  over  00  miles  at  a  voltage  of  40,fKI0  is  given.     The  resiillH 


show  that  the  employment  of  cables  for  such  a  network  is  by  no 
means  Utopian.  As  three-core  cables  of  40.000  volts  are  not  to  be 
recommended  the  neutral  point  was  earthed  and  the  cables  were 
designed  for  a  voltage  of  23,000.  With  a  voltage  dio)i  of  13  per  cent, 
the  necessary  cross-section  per  pha.se  was  1.170  sq.  mm.  This  was 
di\ided  into  three  parts,  so  that  nine  cables,  each  with  a  cross-section 
of  390  sq.  mm.,  were  necessary,  .\nother  cable  was  put  in  as  a 
reserve,  so  that  the  total  was  10.  and  the  total  cost,  including 
putting  to  work,  was  about  £1. '200,000.  Taking  the  interest  as  4^ 
per  cent.,  the  sinking  fund  as  3  per  cent.,  and  repairs  and  renewals 
as  £12.000  per  annum,  the  total  necessary  standing  charges  per 
annum  works  out  at  £102,000.  The  cost  {k)  required  to  transmit 
one  unit  can  easily  be  calculated,  and  the  values  obtained  are  indi- 
cated graphically  in  Fig.  5.  which  shows  that  with  high  power  factors 
the  standing  charges  are  only  about  0-075d.  per  unit. 

A  further  example  of  these  methods  is  given  by  consideration  of 
the  network  of  the  County  of  Durham  Electric  Power  Distribution 
Co.  in  which,  for  the  first  time,  a  total  length  of  62i  miles  of  cable 
have  been  laid  down  for  a  working  voltage  of  20,000.  The  cables 
used  are  three  core,  each  consisting  of  a  cross-section  of  copper 
Jfith  sq.  in.  The  single  cores  are  insulated  with  paper,  and  the  whole 
is  covered  with  a  common  paper  covering  and  with  a  lead  casing. 
The  laying  was  carried  out  in  accordance  with  the  methods  used  in 
England,  the  cable  being  placed  in  troughs  and  as|ihalt  compound 
run  in.  The  total  length  was  tested  with  a  voltage  of  40,000  between 
phases  for  half  an  hour. 

On  this  system  there  are  two  main  transformer  stations,  at  Gates- 
head and  Jarrow,  which  are  fed  from  the  central  station  at  Carville. 


A  D,P.  Switcli.  E  .Vmmeter.  .T   .^uimeter. 

B  Liquid  Starting  Resistaucs  F  Transformer.  K  tj<;litniii?  Arrester. 

0  Voltmeter,  G  Voltmeter.  L  Liqui<l   Resistftiu'e   for 

D  ReirulatiDg  Resistance.  H  Chotting  Coil.  Above. 

Flo.  f). — Arramgejient  for  Testing  Lono  Lengths  of  Cahle. 

The  incoming  current  is  stepped  up  to  20  000  volts.  Each  of  these 
sub-stations  can  be  fed  in  two  difl'erent  ways,  so  that  the  cable  be- 
tween two  stations  can  be  cut  out  without  the  working  being  alfccted. 
.\s  the  longest  section  is  over  "^  miles,  which  at  4tl,(MM)  vo  ts  with  a 
frequency  of  40  re(|uires  a  charging  current  of  about  Ti  amperes  per 
mile,  the  testing  is  effected  by  means  of  a  choking  coil.  A  diagram 
of  the  arrangement  is  shown  in  Kig.  I>.  The  leading  current  of  the 
cable  is  compen.sated  by  the  lagging  cuncnl  given  out  by  the  choking 
coil,  so  that  the  testing  transformer  has  only  to  provide  for  the  los.>:es. 
and  therefore  is  only  lightly  loaded.  This  method  bus  worked  well 
in  all  cases  where  the  Icsting  of  long  Icugllis  of  cable  at  high  voltages 
has  been  required.  In  the  sub-stations  aulmuatic  switches  are  pro- 
vided, so  that  when  a  short-circuit  occurs  on  a  section  this  .section  .is 
auloinatically  cut  out  at  both  ends,  so  that  the  working  of  thcsyslciu 
I'.in  still  |irocecd. 

U.  1).  Mcishoii  has  treated  the  prolijeiii  of  power  transMli.ssion 
iinalytieally.  and  found  Ihiit  it  would  not  be  possible  to  transmit  to 
dist.inccs  over  .'itMl  niilis.  His  premises  as  well  as  his  results  have 
been  much  decried,  and  the  author  himself  is  of  the  opinion  that  the 
question  cannot  be  .solved  in  this  manner,  'i'lie  choice  of  a  system, 
tile  generating  costs,  the  conditions  under  which  current  is  consumed 
.'inil  the  eeoiiomieid  siliialion  of  the  ilislriet  are  factors  whii'li  have 
i.ueh  dilTcri-nt  cIVeets  on  the  iillimiite  lesiill  that  ii  geiiiriil  solution 
of  the  problem  is  impossible.  It  miiy  be  that  under  certain  eiieiim- 
stanccs  the  use  of  cables  in  place  of  overhead  wires,  in  spite  of  their 
high  first  cost,  is  a  financial  advantage;  for  instance,  where  the  up- 
keep of  n  long  pole  line  would  be  a  serious  item  of  e>pense.  The 
development  of  several  power  schemes  is  being  delayed  and  in  many 
cases,  no  doubt,  the  use  of  underground  cable  woiikl  make  their 
evolution  possible. 
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FIRSTINTERNATIONALCONGRESSOFCONTINENTAL 
TELEGRAPH  AND  TELEPHONE  ENGINEERS 

An  old  standing  desiro  of  Continental  telegraph  and  telephone 
engineers  is  to  bo  realised  on  September  '21  next,  when  the  first 
lutcrnational  Teelniical  Congress  is  to  be  opened  at  ]5udapcst. 
Ilitlierto  it  has  been  recognised  by  leading  men  of  science,  as  well 
as  by  the  practical  man  in  every  profession,  that  periodical  meet- 
ings elTectually  promote  their  joint  endeavours  for  the  public  wel- 
fare. Strange  to  say,  it  is  the  technical  staffs  of  Continental  tele- 
graph and  telephone  administrations,  who  are  day  by  day  in  close 
touch  with  each  other  by  means  of  the  wires  encircling  the  globe, 
who  have  missed  the  advantages  of  such  periodical  gatherings.  Yet 
in  the  T'nited  States  of  America  the  technical  ofhcers  of  the  numerous 
telegraph  and  telephone  companies  have  long  ago  organised  yearly 
meetings  to  discuss  live  questions  and  to  advance  in  every  possible 
way  the  interests  of  the  telegi-aphing  and  telephoning  pulilic.  The 
excellent  results  obtained  from  such  reunions  are  not  to  be  denied, 
for  it  is  generally  admitted  that  nowhere  in  the  world  has  the  land 
telegraph  and  telephone  service  been  better  regulated,  from  the 
technical  point  of  view,  than  in  .\merica. 

It  is  largely  owing  to  this  view  of  the  results  of  such  fraternal 
gatherings  in  Americi  that  the  French  Administration  came  forward 
some  time  ago  with  the  proposition  to  hold,  from  time  to  time, 
such  meetings,  to  which  proposition  tho  Hungarian  Administra- 
tion also  adhered.  Subsequently  the  usefulness  of  such  meet- 
ings was  recognised  from  various  quarters,  until  at  last  the 
technical  statl'  of  the  Hungarian  Administration  succeeded,  with 
the  encouraging  support  of  their  Minister  and  their  Director- 
General,  to  rouse  the  inti^rest  of  the  technical  members  of  other 
Administrations,  and  this  has  resulted  in  the  sumnioningof  the  first 
Congress  for  September  21,  190S,  at  Builapest.  From  nearly  every- 
where well-known  technical  authorities  have  announced  their  in- 
tention to  be  present.  I'p  to  date  the  following  Administrations 
have  given  due  notice  of  sending  delegates  to  the  Congress :  Eng- 
land, France,  Germany,  Bavaria,  Austria,  Italj',  Belgium,  Holland, 
Denmark,  Sweden,  Roumania,  Bulgaria  andServia.  Other  Admini- 
strations have  not  yet  definitely  declared  their  participation. 

The  organisers  have  announced  a  series  of  highly  interesting 
lectures  and  Papers  on  professional  topics.  These  lectures  will  be 
printed  and  distributed  to  the  members  before  the  opening  of  the 
Congress,  so  as  to  enable  them  to  acquaint  themselves  with  the 
text  of  such  lectures  and  Papers  in  view  of  subsequent  discussion. 
It  is  hoped  and  anticipated  that  this  will  contribute  greatly  to  the 
exhau'tiveness  of  the  debates.  Lectures  may  be  given  in  English, 
French  or  German,  and  the  discussions  will  take  place  in  these 
languages. 

The  Hungarian  technical  staff,  with  the  ready  support  of  the 
Mmister  and  Director-General,  have  provided  that  the  members  of 
Congress  shall  not  only  be  afforded  an  opportunity  of  inspecting  the 
Hun^'arian  technical  installations  at  Budapest,  but  also  the  large 
electric  plants  and  manufactories  where  telegraph  and  telephone  ap- 
paratus and  material  is  produced. 

The  sittings  of  Congress  will  be  held  in  the  building  of  the  Hun- 
garian Engineers'  and  Architects'  Association,  who^  have  kindly 
offered  their  newly  adapted  premises  for  the  occasion.  The  Hun- 
garian committee  entrusted  with  the  arrangement  of  the  Congress 
will  shortly  distribute  a  detailed  programme  of  the  Congress,  and 
will  give  any  information  that  may  be  desired.  A  list  of  the  hotels 
recommended  by  the  committee  will  be  distributed,  setting  out  the 
terms  of  accommodation.  The  committee  will  be  glad  to  advise 
any  member  requiring  rooms. 

Those  interested  in  the  Congress  are  requested  to  apply  for  infor- 
mation to  Mr.  Endre  Kolossv.iry,  Chief  of  the  Technical  Depart- 
ment, Direction  Gcoerale  des  Postes  et  des  Telegraphes,  II. 
Albrecht  ut  :!,  Budapest,  Hungary. 


ON  THE  UTILISATION  OP  THE  ATMOSPHERIC 
NITROGEN  IN  THE  PRODUCTION  OF  CALCIUM 
CYANAMIDE,  AND  ITS  USE  IN  AGRICULTURE  AND 
CHEMISTRY.^ 

BY    DR.    A.    FRANK. 

As  a  result  of  the  successes  achieved  about  the  middle  of  the  last 
century  in  agriculture  by  Liebig's  mineral  theory,  observant  investi- 
gators, and  amongst  the  first  of  these  Liebig  himself,  could  not  in  the 
long  run  ignore  the  fact  tliat,  by  the  addition  of  bodies  containing 
nitrogen  to  tlie  mineral  manures,  an  essential  reciuirement  of  plant  life 
wasmet,andat  the  same  time  an  improvementin  the  financial  condi- 
tion of  the  manure  trade  must  ensue.  In  consequence  an  immediate 
demand  for  manures  containing  nitrogen,  most  of  them  of  organic 
origin — e.g.,  bones,  blood,  offal  and  fish  guano — arose.  These,  how- 
ever, only  partially  supphed  requirements,  while  at  the  same  time 

*  Paper  read  before  the  Faraday  Society,  slightly  ahhiexiated. 


the  Peruvian  deposits  of  animal  guanos  were  being  vei'v  rapidly  de- 
pleted by  an  over-increasing  demand.  It  became  necessary,  there- 
fore, to  turn  to  those  inorganic  compounds  of  nitrogen  which  had 
detinitoly  been  proved  by  scientific  research  to  bo  suitable  for  plant 
food.  Of  those  the  two  most  important  were  the  salts  of  amiuonia, 
especially  ammonium  sulphate,  the  manufacture  of  which  on  a 
large  scale  from  the  gas  liquors  was  first  carried  out  in  l^igland 
in  the  early  sixties,  and  the  nitrates,  of  wliich  an  extensive  deposit 
in  the  form  of  sodium  nitrate,  was  discovered  on  the  rainless 
plateaus  of  Peru  and  Chili  as  early  as  IW.'tO.  Their  application  to 
agriculture,  however,  dates  from  IHIiO.  Since  ammonium  salts 
have  up  till  now  only  been  profitably  obtained  as  a  byproduct  in 
the  manufacture  of  coal,  gas,  and  coke,  their  production,  in  spite  of 
the  great  increase  from  10,000  tons  in  18(50  to  about  000,000  tons 
last  year  (of  which  England  uses  up  some  IU6,(100  tons),  is  limited 
and  dependent  on  other  factors  than  agricultural  demand. 

h  was  these  circumstances  which  placed  sodium  nitrate  in  the 
front  rank  of  nitrogenous  manures,  and  which  caused  the  world's 
demand  for  these  substances  to  rise  from  935  tons  in  1S;S0  to  about 
1,740,000  in  1907.  Of  this  amount  Europe  absorbs  about  340,000 
tons,  '2025  par  cent,  of  this  bai  ng  employed  in  the  manufacture  of 
chemicals  and  explosives,  while  the  rest  is  used  for  agricultural  pur- 
poses. Germany,  which  on  account  of  the  uncertain  climate  of  its 
northern  provinces,  and  because  of  its  extensive  beet  sugar  indus- 
tries specially  needs  manures,  is  the  largest  consumer,  importing 
over  000,000  tons  yearly,  about  400,000  of  which  are  utilised  in 
agriculture.  The  guano  deposits  which  at  first  were  considered  in- 
exhaustible have  now  practically  come  to  an  end,  and  the  same  re- 
mark applies  to  the  strictly  limited  nitrate  deposits  in  tlie  rainless 
region  of  Western  South  America.  Agriculturists  and  political 
economists  naturally  regard  with  considerable  anxiety  the  approach- 
ing disappearance  of  the  deposits,  while  the  demand  for  nitrates  i-t 
steadily  increasing  year  by  year.  Whether  the  date  of  exhaustion 
will  be  20  or  40  yeai's  hence  is,  on  account  of  the  vast  importance 
of  the  question,  of  little  consequence,  seeing  that  even  last  jear  the 
price  of  sodium  nitrate  rose  35  to  40  per  cent,  (in  Germany),  an  in- 
crease due  less  to  speculators  than  to  higher  working  expenses  and 
growing  difficulty  of  production.  It  is  also  manifest  that  the 
chemical  industries  can  afford  to  pay  for  the  nitrate — which  they 
consume  in  the  production  of  nitrogenous  compounds,  nitric  acid, 
and  explosives— higher  prices  than  the  agriculturist  is  able  to  give- 
The  price  of  sodium  nitrate  reveals,  in  addition,  the  state  of  the 
market  for  other  nitrogenous  manures.  Ammonia  and  ammonium 
salts  have  likewise  shown  a  marked  advance,  and  agriculturists  who 
have  urgent  need  of  these  manures,  not  only  for  producing  their 
present  average  crops,  but  also  for  securing  the  increased  output 
made  necessary  by  the  growth  of  population,  an  urgent  necessity 
pointed  out  some  years  ago  by  Sir  William  Crookes,  were  threatened 
with  a  serious  nitrogen  famine. 

It  is  well  known  to  all  that  the  atmosphere  surrounding  our  earth 
contains  a  diffused  and  practicallj-  inexhaustible  suppiv  of  nitrogen, 
totalling  about  4,041,200,000,000,000  tons.  This  works  out  at 
31,000  tons  of  nitrogen  over  each  acreofthe  surface  of  the  globe,  or 
the  still  air  over  every  9  acres  contains  about  280,000  tons-  ic,  the 
same  amount  which  is  contained  in  the  1,740,000  tons  of  Lhile  salt- 
petre exported  from  that  country  in  1907.  We  know,  further,  that 
uncultivated  plants,  partly  through  certain  organs  which  exist  in 
them,  as  well  as  in  leguminous  plants,  and  partly  by  the  aid  of  bac- 
teria inhabiting  the  soil,  are  able  to  absorb  the  nitrogen  they  re- 
quire from  the  air  diffused  through  the  soil.  Furthermore,  in 
1775,  Priestley  showed  that  atmospheric  nitrogen  under  the  in- 
fluence of  the  electric  spark  combined  with  atmo'spberic  oxygen 
to  form  nitric  acid,  the  latter  being  conveyed  by  moisture  to  the 
soil  and  then  to  the  plants.  P>ut  all  this  accumulated  experi- 
mental knowledge,  important  though  its  results  undoubtedly 
were,  did  not  afford  any  clue  to  the  possibility  of  producing 
nitrogen  compounds  in  considerable  misses,  nor  was  it  freely  at 
the  di-posal  of  agriculturist  or  chemist.  The  method  devised  by 
Townes  and  Young  last  century,  and  experimentally  applied  by 
Bimsen  and  Playfair,  showed  that  by  passing  atmospheric  nitrogen 
over  carbon  and  the  alkaliesor  alkaline  earths,  thecarbon  compound 
cyanogen  could  be  formed  from  which  by  further  treatment  ammonia 
could  be  obtained.  This  method,  in  spite  of  its  extensive  apphca- 
tion  and  the  many  improvements  which  Marguerite  and  Sourdeval 
and  later  Ludwig  Mond  introduced  in  its  technical  details,  produced 
no  practical  result,  on  account  of  the  difficulty  of  attaining  the 
requisite  temperature.  It  was  further  complicated  by  the  fact  that 
the  construction  and  maintenance  of  the  apparatus,  owing  to  the 
materials  used  in  the  furnaces,  gave  rise  to  what  were  then  insuper- 
able difficulties.  The  first  successful  advance  was  made  through 
the  discovery  and  application  of  the  dynamo,  which  rendered  it 
possible  for  electricity  to  be  supplied  in  considerable  quantities.  By 
this  means  a  hitherto  unattainable  temperature  could  be  produced 
in  ijuite  a  restricted  space.  I'p  to  this  time,  now  some  few  years 
ago,  the  necessary  energy  had  to  be  obtained,  except  in  so  far  as  it 
was  produced  by  reaction  from  tbe  molecular  energy  of  the  elements 
by  means  of  the  chemical  process  of  "  combustion."  With  the 
application  of  the  dynamo  and  the  invention  of  the  electric  furnace 
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by  Siemens,  this  process  was  greatly  modified,  as  by  means  of  elec- 
tric energy  thus  applied  heat  could  be  produced  by  means  of  the 
electric  are  or  of  an  electrical  resistance,  and  could  be  brought  to 
bear  directly  on  to  the  chemically  reacting  mixture. 

Subsequent  to  1S94,  -svhen  Thomas  L.  Willson  and  Moissan 
carried  on  the  manufacture  of  carbide  on  a  large  scale  in  the  electric 
furnace.  Prof.  A.  Frank,  in  a  Paper  published  in  February,  1895, 
opposed  Moissan's  views  as  regards  the  possible  use  of  this  carbide 
combined  with  atmospheric  nitrogen,  for  the  preparation  of  cyanides 
and  amides.  Tests  carried  out  in  conjunction  with  lir.  N.  Caro  on 
this  point  established  the  truth  of  his  hypotheses  and  further  led  to 
the  invention  of  a  method  for  the  preparation  of  cyanides,  cyana- 
mides,  ammonia,  and  other  nitrogen  compounds. 

Tiie  other  way  of  fixing  nitrogen,  on  which  much  successful  work 
has  been  accomplished,  by  oxidising  it  and  turning  it  into  nitric  and 
nitrous  acid  by  means  of  the  electric  spark,  was  soon  established  on 
practical  lines,  firstly  with  unsatisfactory  technical  results  at  Niagara 
Falls  by  Bradely  and  Lovejoy,  and  then  by  the  magnificent  dis- 
covery of  Birkeland  and  Eyde,  as  well  as  by  the  improvements  which 
are  now  being  perfected  due  to  Schunhen  and  the  Badische  Anilin 
&  Soda  Fabrite.  Prof.  ]5irkeland,  in  his  Paper  before  the  Faraday 
Society  in  July,  1906,  made  some  highly  interesting  remarks  on  the 
oxidation  of  atmospheric  nitrogen,  in  amplification  of  which  the 
author  may  add  that  the  production  of  calcium  nitrate  by  theBirke- 
land-Eyde  process  seems  to  be  developing  exceedingly  well  in  Nor- 
way, and  that  the  factory  mentioned  by  Prof.  Birkeland  is  actually 
established  at  Kotodden  and  is  producing  this  substance.  It  should, 
however,  be  noticed  that  this  industry  has  not  made  much  progress 
in  any  other  land  save  Norway,  but  it  should  not  be  forgotten  that  it  is 
only  in  this  northern  clime  that  electrical  energy  can  be  as  cheaply 
obtained,  on  account  of  its  unrivalled  resources  of  water  power.  It 
would,  therefore,  seem  probable  that  Norwegian  saltpetre  is  destined 
to  remain  the  only  direct  competitor  of  the  Chilian  variety. 

The  two  methods  of  nitrogen  fixation  differ  greatly  as  regards 
their  chemistry.  Physically  they  are  similar,  for,  properly  speak- 
ing, they  are  not  electrical,  but  should  be  considered  purely  thermal 
processes.  They  do,  however,  differ  in  that  the  fixation  of  nitrogen 
by  carbide  is  an  exothermic  process,  in  which  heat  is  given  out, 
while  the  combination  of  oxygen  and  nitrogen  is  endothermic — i.e., 
it  absorbs  a  large  amount  of  heat,  and  for  the  fixation  of  an  equally 
quantity  of  nitrogen  requires  at  least  three  times  the  energy  that 
the  former  process  calls  for. 

The  researches  instituted  by  Frank  and  Caro  in  189.5  were  first 
carried  out  on  calcium  carbide  mixed  with  sodium  carbonate.  But 
as  the  yield  of  cyanide  obtained  in  this  way  proved  unsatisfactory, 
they  soon  substituted  carbide  of  barium  therefor,  a  substance  which 
at  that  time  could  be  more  easily  obtained,  and  this  they  found 
absorbed  nitrogen  isolated  from  the  air  with  great  avidity  at  a  tem 
perature  of  between  700'C.  and  800  C.  Frank  and  Caro  were  then 
contemplating  the  transformation  of  barium  cyanide  by  treatment 
with  carbonate  of  sodium  or  potassium  into  cyanide  of  potassium, 
which  at  that  time  commanded  a  very  high  price,  with  a  consider- 
ably increasing  demand.  The  first  experimental  plant  was  con- 
structed with  the  object  of  perfecting  as  far  as  possible  the  process 
for  obtaining  cyanide  of  potassium  and  yellow  prussiate.  They  soon 
found  that  the  nitrogen  absorbed  by  bariiim  carbide  was  not  merely 
in  the  form  of  cyanide  (Ba(CN)2),but  that  it  was  also  present  in  the 
form  of  a  more  complex  compound.  The  latter  was  found,  on  ex- 
amination, to  be  cyanamide  of  barium  BaCNo,  from  which  they 
inferred  that  the  reaction  bad  taken  place  according  to  the  following 
equation :  — 

BaC2-f2N  =  BaON2-fC. 

Thus  it  appeared  that  in  the  action  of  carbide  on  nitrogen  half 
the  carbon  contained  in  the  carbide  was  set  free.  The  proportion 
of  cyanide  and  cyanamide  of  barium  in  the  reacting  mass  was  on 
an  average  as  two  to  three,  the  product  containing  itO  per  cent,  of 
barium  cyanide  and  45  per  cent,  of  barium  cyanamide,  the  re- 
mainder consisting  of  barium  oxide  and  carbon.  The  transforma- 
tion of  the  barium  cyanamide  into  barium  cyanide  can  be  easily 
brought  about  by  melting  the  mass  containing  both  cyanamide  and 
cyanide,  with  a  flux  such  as  potash  or  aoda  according  to  the  follow- 
ing equation  : — 

Iia(CN).,-f  BaCN.-(-C-t-2K.,C0,i  =  ,KCN  +'i]ia.CO.,. 

The  great  progress  which  had  meonwhile  been  made  in  manufac- 
turing carbide  of  calcium  on  an  industrial  scale  gave  rise  to  an 
attempt  to  try  again  the  method  of  treating  carbide  of  calcium  with 
nitrogen,  which  had  been  previously  abandoned  owing  to  initial  ilill'i- 
ciilties.  It  was  then  discovered  that  the  small  .\  ield  of  cyaniilc 
obtained  in  using  carbide  of  calcium  without  an  additional  lUix 
could  bo  further  reduced,  and  that  no  cyanide  need  be  formed  at  all, 
but  that  the  reaction  would  proceed  in  accordance  with  the  follow- 
ing equation:  — 

CaC,-)  2N  =  CaCN^-(-C, 

and  rcHiilt  in  the  formation  of  cyanamide  of  calcium  alone. 

About  this  time  the  patentees,  jMossrs.  Frank  and  Caro,  together 
with  the  well-known  electrical  firm,  Siemens  &  Hftlsko,  and  tlic 


Deutsche  Bank  of  Berlin,  founded  the  Cyanid  Gesellschaft  of 
Berlin,  for  the  further  development  of  the  process.  The  primary 
object  of  the  new  company  in  taking  up  these  inventions  was  to 
turn  cyanamide  of  calcium  into  cyanide  of  potassium,  for  which 
there  was  an  extensive  and  increasing  demand  for  the  purposes  of 
gold  extraction  in  South  Africa  and  the  United  States.  It  is  com- 
mon knowledge  that  this  object  was  successfully  accomplished. 

The  low  atomic  weight  of  calcium  carbide  compared  with  barium 
carbide,  owing  to  which  64  parts  in  weight  of  calcium  carbide  suf- 
ficed to  bind  about  '2S  parts  of  nitrogen,  seemed  to  point  to  the  con- 
clusion that  by  using  calcium  carbide  it  might  prove  feasible  to  pro- 
duce those  nitrogenous  compounds  in  which  the  nitrogen  would 
only  command  a  low  price,  such  as  fertilisers,  &c  Further  research 
in  this  direction  was  started  with  calcium  cyanamide  as  the  raw 
material  for  producing  ammonia,  and  it  was  found  that  the  total 
nitrogen  contents  of  the  calcium  cyanamide  could  by  treatment 
with  hot  water  easily  be  turned  into  ammonia.  The  process  is 
effected  according  to  the  following  equation-  - 

CaCN2-|-3H,0  =  CaCO,-|-2(NH3). 

In  spite  of  the  fact  that  this  reaction  requires  an  excess  of  water 
and  a  high  temperature,  and  that  acknowledged  authorities  on 
agricultural  subjects  passed  unfavourable  opinions  in  view  of  the 
presence  of  the  poisonous  cyanide  group  in  the  product,  in  conse- 
quence of  a  proposal  made  by  me,  an  attempt  was  made  to  utilise 
crude  calcium  cyanamide  directly  as  a  fertiliser,  burying  it  in  the 
ground  like  any  other  manure.  These  experiments  were  first 
carried  out  in  pots  only.  The  results  were  satisfactory  enough  to 
indicate  that  the  doubts  entertained  as  to  the  applicability  of  the 
product  as  a  fertiliser  were  groundless.  Thereupon  field  experiments 
were  arranged  on  an  adequate  scale  at  a  large  number  of  agricul- 
tural experimental  stations  in  most  countries  possessing  agricul- 
tural interests,  and  in  connection  with  almost  every  class  of  agri- 
cultural produce,  and  these  have  been  continued  for  the  last  six 
years  without  intermission. 

f  To  be  concluded.) 


THE  REASON  MFG.  CO.'S  TIME  SWITCHES. 


There  can  be  no  doubt  that  in  very  many  cases  the  employment 
of  some  sort  of  time  switch  is  an  absolute  necessity.  In  these  days 
of  publicity  the  shop-owner  is  glad  to  be  able  to  display  his  goods 
after  closing  hours,  and  at  the  same  time  to  be  certain  that  he  can 
shut  off  his  show-window  lighting  at  a  time  when  its  attractions 
will  no  longer  draw  a  crowd.  This  is  where  the  time  switch  comes 
in ;  but,  unfortunately,  some  patterns  are  by  no  means  reliable,  and 
the  confusion  which  arises  when  the  lights  are  switched  otT  before, 
or  left  on  after,  the  xequired  time  can  be  better  imagineil  than 
described. 

The  Reason  Mfg.  Co  ,  of  Brighton,  have  lately  placed  on  the 
market  a  type  of  electrical  time  switch  suitable  for  both  direct  and 
alternating  current  which,  it  is  claimed,  leaves  nothing  to  be  desired 
as  regards  stnrdiness  and  certainty  m  working.  A  "  typewriter  " 
construction  for  all  wearing  patts  has  been  adopted.  These  consist 
essentially  of  an  electrically  wound  clock  of  new  construotion  and 
of  a  separate  powerful  spring,  also  automatically  wound,  for  operat- 
ing the  switch  or  switches.  An  interesting  detail  is  the  method  of 
releasing  the  switch  spring  when  it  is  required  to  operate  the  switch, 
so  that  no  variable  work  is  put  on  the  clock  train. 

A  view  of  the  clock  mechanism  is  given  in  the  accompany- 
ing illustration.  It  is  driven  by  a  spring  which  when  fully 
wound  will  work  the  clock  for  12  hours.  Every  2\  minutes  this 
clock  energises  a  shunt  coil,  and  this  winds  the  operating  spring 
one-lifteenth  of  a  turn.  AVheii  the  spring  is  fully  wound  a  slipping 
attachment  comes  into  play,  so  that  the  spring  is  kept  at  the  same  ten- 
sion while  working.  'I'hij  arrangement  is  said  to  be  very  beneficial 
for  timekeeping  purposes.  The  spring  is  wound  through  the  ratchet 
arm  \,  the  main  end  of  the  spring  being  attached  to  the  arbor  of 
the  ratchet  wheel  P..  A  plunger.  C,  in  a  shunt  coil,  1>,  moves  A 
through  a  pin.  As  the  plunger  is  sucked  into  the  coil  it  winds  the 
spring  two  teeth,  and  at  the  same  time  picks  up  lover  I'",  by  moans 
of  a  pin.  The  end  of  tlio  lover  carries  a  pin,  O,  which  is  caught  in 
the  click  II,  when  the  plunger  reaches  the  end  of  its  stroke.  It  will 
be  seen  from  the  shape  of  lover  F,  that  the  plunger  cannot  return 
so  long  as  the  pin  ( I  is  held  by  the  click.  The  contact  for  energis- 
ing the  coil  is  made  between  two  carbons,  the  lower  lixod,  the  upper 
movable.  The  rod  to  which  the  upper  is  fixed  passes  to  tlie  back 
of  the  plate  .1,  and  is  noriually  held  up  by  a  click,  K,  so  that  the 
shunt  circuit  is  broken.  A  lover  and  weight,  I/,  is  pivoted  at 
M,  and  the  plunger  carries  on  a  plate  two  pins  N  and  O.  11 
now  the  click  II  U  released,  the  lover  E  falls,  and  allows  the 
plunger  to  fall.  The  pin  N  catches  on  lever  I.  and  pulls  it  over, 
and  when  tlie  plunger  reaches  its  lowest  point  the  weight  end  of  li 
throws  off  click  K,  allowing  the  upper  carbon  to  fall  on  the  lower. 
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Contact  13  thus  made  through  the  shunt  coil,  the  plunger  is  drawn 
up,  winding  the  spring  through  the  ratchet  arm  A  ;  when  it  has 
nearly  reached  the  top  of  its  stroke,  the  pin  O  pulls  back  the  lever 
L,  which  throws  up  the  rod  J  by  catching  a  projecting  pin,  separat- 
ing the  carbon  contacts  with  a  iiuick  break;  tlio  lever  K  is  also 
caught  ii|i,  and  pin  G  catches  in  click  II.  The  clock  throws  olT  the 
click  II  by  a  wheel  P,  wliicli  carries  foui-  pins.  The  pawl  Q  is 
pressed  outwards  by  one  of  these  pins,  and  thus  releases  the  pin  O, 
which  in  returning  throws  the  pawl  (,•  olV  the  pin  on  P. 

The  actual  switch  mechanism  is  worked  by  a  spring  contained  in 
the  same  barrel  as  is  that  working  the  clock  and  is  wound  tip  by 
the  revolution  of  the  barrel.  This  si)ring  operates  the  switch  at  the 
appropriate  time  through  an  ingenious  system  of  lever  and  link 
motion  whicli  subjects  the  clock  to  a  constant  liglit  load,  except 
during  the  actual  motion  of  the  switch.  This,  it  i;i  claimed,  enables 
a  far  better  adjustment  of  the  spring  strength  to  be  made.  The 
switch  itself  is  of  laminated  copper  with  double  carbon  break.  The 
actual  actions  of  making  anil  breaking  are  extremely  ijuick. 

As  a  result  of  tests  made  on  this  switch  it  has  been  decided  to 
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rate  it  at  !•"  amperes  and  2.30  volts.  This  is  said  to  be  an  absolutely 
safe  load,  while  it  will  also  be  satisfactory  at  lower  currents  on 
higher  voltages,  or  vice  versa. 

The  Keason  Mfg.  Co.  also  make  a  "  Cantie  "  lime  switch  suitable 
for  larger  currents,  which,  in  construction,  is  very  similar  to  that 
described  above,  but  with  two  slight  dilt'erences.  These  are  that 
the  switch  is  a  changeover  switch  without  a  carbon  break,  and 
suitable  for  small  currents,  and  a  magnetic  blowout  is  also  titled. 
This  switch  is  arranged  to  give  a  quick  "  make"  as  well  as  a  quick 
"break." 

A  similar  switch  allows  street  lighting  to  bo  changed  over  from 
incandescent  to  arcs  at  a  certain  time,  wliile  another  patent  arrange- 
ment is  arranged  for  controlling  an  incandescent  from  an  arc  lamp 
circuit.  It  is,  therefore,  pcssible  to  switch  the  arc  lamps  on  by 
hand  and  to  operate  the  incandescent  lamps  through  the  arc  lamp 
circuit.  Thus,  when  the  arc  lamps  are  switched  on  at  night,  the 
incandescents  do  not  light  up  ;  when  the  arcs  are  switched  off, 
the  incandescents  light  up  ;  at  daylight  the  arcs  are  again  switched 
on  momentarily,  when  the  incandescents  are  switched  off  auto- 
matically. The  cycle  is  repeated  when  the  arcs  are  again  switched 
on  the  following  evening. 


JOHNSON  &  PHILLIPS   TR&NSFORMER. 

The  accompanying  illustration  shows  a  400  k.v.a.  11,000  volt 
transformer  (the  case  of  which  is  removed)  recently  supplied  by 
Messrs.  .lohnson  &  Phillips  in  connection  with  an  important 
hydroelectric  installation  in  Norway,  ft  is  of  the  oil  cooled  pat- 
tern and  is  intended  to  bo  used  on  a  .OO-cycle  single-phase  circuit, 
so  as  to  deliver  current  at  GO  to  80  volts  pressure  at  its  low-tension 
terminals. 

It  will  be  seen  that  the  core  is  of  the  "  butt  joint "  type,  and  that 
the  yoke  is  fixed  to  the  core  by  clamping  bolts  passing  through  the 
clamping  plates  at  the  top  and  bottom.     As  these  are  the  only  con- 


I  l.ilOO-Vdi.T  .ToHNSON  &  Phillips'  Transformer. 

nections  between  the  core  and  yoke,  it  is  a  matter  of  only  a  few 
minutes  to  remove  the  yoke  and  get  at  the  coils,  should  thiii  be  at 
any  time  necessary  owing  to  a  breakdown  or  short  circuit.  It 
should  be  noted  that  each  sheet  is  doubly  insulated  from  those  adja- 
cent to  it,  and  also  that  there  arc  no  clamping  bolts  through  the 
parts  which  carr\  tlie  magnetic  flux,  so  that  there  can  be  no  short- 
circuiting  of  the  plates  or  increased  iron  losses  duo  to  eddy  currents 
after  the  transformers  have  been  in  use  for  some  lime. 

Instead  of  the  usual  barrel  construction  separating  the  high  and 
low-tension  coils,  the  high  tension  windings  arc  carried  on  porce- 
lain insulators,  which  separate  them  from  the  low-tension  side,  and 
in  that  way  allow  free  circulation  of  the  oil  between  the  two  sets  of 
coils.  This  is  of  considerable  importance  for  ensuring  that  the  rise 
of  temperature  of  all  parts  shall  not  be  unduly  high.  In  the  trans- 
former referred  to,  this  rise  of  temperature  after  24  hours  at  full 
load  only  amounted  to  00  F.,  the  temperature  of  the  cooling  water 
being  about  10  F.  above  that  of  the  air.  The  oil  used  in  these 
transformers  is  a  pure  hydro  carbon  mineral  oil  with  a  flash  point 
of  Sef)  F.  and  a  specific  gravity  at  60  F.  of  0-857.  As  it  is  a  thin 
oil  it  circulates  rapidly  through  the  transformer,  and  so  enables  the 
heat  generated  to  be  quickly  carried  away. 
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The  insulation  of  tliis  transformer  was  tested  by  applying 
1"),000  volts  between  the  primary  and  secondary  windings  for  a 
period  of  half-an-honr,  and  finally  a  pressure  of  10,000  volts  was 
applied  between  the  terminals  of  the  primary  winding,  the  normal 
voltage  being,  as  above  mentioned,  11,000,  in  order  to  ensure  that 
there  were  no  short-circuiis. 

We  understand  that  at  the  present  time  Messrs.  Johnson  & 
Phillips  are  supplying  a  large  number  of  transformers  with  outputs 
ranging  from  200  kw.  to  700  kw. 


MUNICIPAL,  FOREIGN  &  GENERAL  NOTES. 


APPOINTMENTS  VACANT  AND  FILLED. 

Applications  are  invited  for  the  positions  of  assistant  masters  in 
the  physics  and  electric  il  engineering  and  the  chemistry  and 
natui'al  science  departments  of  Portsmoutli  Municipal  Technical 
College.  Salary  i'lS.'i,  increasing  after  approved  service  by  £!j  per 
annum  to  i'150.  In  the  physics  department  qualiBoation  in  elec- 
trical engineering  will  be  a  recommendation.  Applications  (on 
forms  to  be  obtained  from  the  Secretary,  Offices  for  Higher  Educa- 
tion, the  Municipal  College,  Portsiuouth)  by  Aug.  22.  See  an  ad- 
vertisement. 

There  are  vacancies  in  the  electrical  engineer's  department, 
Devonport  Dockyard,  for  three  sub  station  attendants  having  good 
experience  in  batteries  and  automatic  boosters.  Applications  to  the 
Electrical  Engineer,  II. M.  Dockyard  (North),  Devonport.  See  an 
advertisement. 

A  foreman  is  required  by  the  Ceylon  Government  for  telephone 
line  construction.  Salary  2,40.)  rupees  per  annum.  Applications 
to  the  Crown  Agen's  for  the  Colonies,  Whitehall-gardens,  S.W.,  by 
Aug.  24.     See  also  an  advertisement. 

The  Institute  of  Metals  requires  a  secretary  ;  commencing  salary 
£200  per  annum.  Applications  to  j\Ir.  W.  H.  Johnson,  hon.  sec, 
Woodleigh,  Altrincham,  Cheshire. 


Mr.  T.  W.  Hudson,  of  Idle,  has  been  appointed  wjrks  enjiaeet  at 
(he  Lancaster  Electricity  Works. 


EDUCATIONAL  NOTICES. 


University  of  London  (University  Colleger— The  courses  of 
instruction  in  mechanical,  civil,  municipal  and  electrical  engineering 
begin  on  Monday,  Oct.  5  The  fee  for  the  full  three-year  diploma 
course  in  engineering,  including  the  course  for  graduation  (B.Sc.) 
in  the  faculty  of  engineering,  is  120  guineas.  The  college  contains 
spacious  mechanical  and  electrical  engineering  laboratories,  work- 
shops, drawing  oflice,  &c.,  and  the  extension  to  the  engineering 
school  will  be  ready  for  students  entering  in  October. 

University  of  Birmingham.— The  full  courses  in  engineering 
extend  over  four  years,  and  students  who  enter  after  matriculation 
and  who  pass  successfully  the  examination  at  the  end  of  each  year 
will  be  entitled  to  the  degree  of  B.Sc.  in  the  branch  of  engineering 
to  which  they  have  devoted  themselves. 

The  technical  engineerintf  clas.ses  include  lectures  on  the  strength  of 
materials,  theory  of  steam,  gas  and  otlier  heat  engines,  hydraulics, 
machine  design,  strength  of  structures  and  distribution  of  power.  In 
drawing,  the  design  of  tools,  |iriuie  movers,  dynamos  and  other  forms 
<if  mac^liinery.  Tlic  courses  in  civil  engineering  include  construc- 
tional work  in  ma.ionry  and  steel,  railway  work,  diims,  bridges  and 
wati.r  eiigineeriiig.  In  the  engineering  laboratory  the  work  will  in 
(■hide  llio  determination  of  the  strength  of  materials,  in(  hiding  coui- 
pressive,  bending,  tensile  and  torsion  tests,  experimental  study  of  the 
steam  engine  and  boiler,  frictional  etiiciency  tests.  How  of  water  over 
weirs  and  through  orifices,  &c.  There  are  lectures  and  demonstrations 
on  all  hr.inches  of  elertrical  engineering,  and  in  the  electrical  hdmia- 
t«ry  the  work  will  indudi-  the  testing  of  continuous  and  al(«rnatc 
cmient  manhinory,  cicitric.il  instruments,  meters,  lamps  and  batteries, 
insulation  and  magnetic  testing. 

Tln^  scssiiin  1908  9  commences  on  Oct.  5.  Detailed  syllabuses,  &<•  , 
from  the  .-ccrclar  v. 

University  of  Manchester.-  Complete  tlieoretical  and  practical 
training  is  given  in  this  university  to  students  preparing  for  the 
higher  positions  in  thn  electrical  engineering  profession.  Electrical 
engineering  may  bo  taken  as  part  of  the  courses  preparing  for  the 
B.8c.  degree  in  bolh  IIk!  honours  schools  of  engineering  and 
physics.  A  special  course  has  also  been  arranged  extending  over 
three  years  and  preparing  for  a  certificate  in  electrical  engineering. 
The  .lohn  Ilopknison  laboratories  and  ilynaiiio  house  are  fitted  wifli 
modern  machinery  and  excelloiil  facilities  are  offered  for  educational 
and  research  work.  The  HCBsion  begins  on  Oct.  0.  I'rospoctUBes 
from  the  Hegistrar. 

University  of  Leeds.  -The  next  session  begins  on  Oct.  r,,  and 
the  large  new  biiddhig,  completely  equipped  for  instruction  in  elec- 


trical engineering,  will  then  be  available.  The  courses  include  lec- 
ture?, design  and  practical  work,  and  provide  .systematic  training 
for  students  preparing  for  the  profession  of  an  "electrical  engineer 
with  or  without  the  degree  of  B.Sc.  in  electrical  engineerin  g.  Pro- 
spectuses from  the  Pisgistrar. 

Armstrong  College  (Newcastleon-Tyne).— The  session  1908-9 
will  commence  on  Sept.  2!-i.  There  are  complete  courses  of  instruc- 
tion in  mechanical,  civil,  electrical  and  marine  engineering,  naval 
architecture,  mining,  metallurgv,  &c.  Particulars  from  the  secre- 
t.ary  (VIr.  F.  11.  Pnien). 

Glasgow  &  West  of  Scotland  Technical  College.— The  next 
session  begins  on  Sept.  21  in  the  new  building  recently  erected  for 
the  college.  The  diploma  of  the  college  is  granted  in  civil, 
mechanical,  and  electrical  engineering,  mining,  naval  architecture, 
chemistry,  metallurgy,  mathematics  and  physics.  The  courses  o! 
stndy  for  the  diploma  usually  extend  over  three  sessions,  and 
holders  of  the  diploma  are  eligible  for  the  degree  of  B.Sc.  in  engi- 
neering of  the  I'niversity  of  Glasgow  after  attendance  for  at  least 
one  session.  New  and  well  eqnipped  lahoratories  have  been  pro- 
vided in  the  departments  of  physics,  chemistry,  technical  chemistry, 
electrical  engineering,  motive  power  engineering,  mechanics  and 
metallurgy,  and  facilities  for  research  are  afforded.  Preliminary 
examination  for  candidates  for  the  diploma  begins  on  Sept.  14. 
Prospectus  gratis  from  the  secretary  of  the  College. 

Northampton  Polytechnic  Institute  (London).— The  full  day 
courses  in  the  theory  and  practice  of  mechanical  and  electrical 
engineering  will  commence  on  Monday,  Oct.  ">.  Entrance  examina- 
tion OP  Sept.  30  and  Oct.  1.  The  courses  include  periods  spent  in 
commercial  workshops  and  extend  over  four  years  :  they  also  pre- 
pare for  the  degree  of  B.Sc.  in  Engineering  at  the  University  of 
London.  Three  entrance  scholarships  of  the  value  of  £52  each  will 
be  offered  for  competition  at  the  entrance  examinations  in  September. 
In  the  technical  optics  department  there  are  full  and  part  time  day 
courses.  Full  particulars  as  to  fees,  &c.,  can  be  obtained  at  the 
Institute  or  on  application  to  the  Principal,  Dr.  It.  MuUineiix 
Walmsley. 


Amb'.e. — Councillor  Wanless  has  induced  the  Council  to  take  into 
consideration  the  question  of  the  erection  of  electricity  works. 

At  the  meeting  of  the  Council  on  Wednes<lay  he  said  that  a  suction 
gas  generating  plant  could  be  put  down  for  £5,500,  the  annual  expen- 
diture would  be  .i'900  and  the  income  would  be  £1,003.  They  couid 
supply  current  at  such  a  rate  that  consumers  «  ould  save  about  50  per 
cent,  on  the  price  they  were  no\v  piving  for  gas. 

It  was  agreed  that  the  entire  Council  should  form  ai'ommittce  to  go 
into  tlif  matter  fully. 

Bangor. — The  Council  have  applied  for  sanction  to  a  loan  of 
X'2,000  for  slot  meters,  mains,  &c, 

Belfast — The  Queens-road  tramway  route  has  been  opened  for 
traffic- 

Bridgend.— On  Tuesday  the  Electric  Eight  committee  recom- 
mended that  npplication  be  made  for  sanction  to  a  loan  of  £8,25) 
for  the  purchase  of  the  South  Wales  Electrical  Power  Co. 's  gener- 
ating station.  The  cost  of  the  station,  it  was  pointed  out,  was 
£.'),000,  and  the  balance  (£o.2r)0)  was  required  lor  various  items, 
including  extension  of  mains,  laying  djwu  apparatus  for  pumping 
water  from  the  river,  refuse  destructors  and  an  hydraulic  tip  for 
coal  trucks.    The  recommendation  was  agreed  to. 

Burton-on  Trent. — The  Cias  and  Electricity  committee  have 
decided  to  reduce  the  charge  for  current  tor  outside  arc  lighting 
from  fid  to  4d.  per  unit. 

The  reduction  applies  only  to  arc  lamps  which  overhang  the 
public  footway,  and  are  on  the  exterior  of  the  building  when  closed, 
and  the  only  stipulation  is  that  the  wiring  which  supplies  the  are 
lamps  shall  be  continued  lo  the  supply  point — i.e.,  the  cutout,  so  that 
the  Corporation  may  fix  ji  mcterlbcrc  which  will  bcdone  ficoof  chaigo 
and  meter  rent.  Tills  reduction  has  Ixcn  conceded  lioi'au>o  the  us<>  of 
arc  lamps,  particularly  llaiiic  arc  lamps,  assists  in  the  ilhiminat.ion  of 
the  streets  and  generally  bcnclits  the  town.  Those  lamps  also  prove  a 
very  good  advertisement  for  the  electricity  department, 

Eccles. — The  salary  of  the  borough  electrical  engineer  (Mr. 
II.  W.  Angus)  has  been  increased  to  i'.'lOO  per  annum,  to  be  further 
increased  to  .i.'li.'iO  by  two  annual  instalments. 

Carmarthen.  Messrs.  (Jibbings  &  Chauntlcr  have  ollVred  to 
advise  the  Council  in  regard  to  electricity  supply. 

Chippenham.  The  Council  have  agreed  to  grant  a  T.'i  years' 
lease  ol  the  old  gag  works  to  Messrs.  Edwards  &  ,\rinstrong,  of 
Bristol,  who  propose  to  form  a  locil  company  for  the  erection  ot 
electricity  works. 

Derby.  —  An  unopposed  iiKpiiry  has  been  held  bore  into  the  appli- 
cation of  the  ( Council  for  sanction  to  a  loan  of  I.'7,i'i00  for  exlensions 
of  the  electricity  undertaking. 

Domestic  Lighting.  —  Practical  deiiionBtrationg  of  modern 
methods  of  lighting  and  heating  will  be  an  attractive  anclion  of  the 
Ideal  Home  lAhihilion  at  Olympia  in  October.     The  latest  electric 
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devices  will  bo  shown  siJe  by  side  with  their  rival  gas.  Cooking 
and  heatiiifj  by  electricity  will  vie  with  gas  ovens  and  asbestos  fires. 

Electric  Haulage  on  Canals. — The  Weaver  Navigation  Trustees 
recently  celebrated  the  opening  of  the  new  Anderton  electric  lift. 

After  the  ceremony  the  power  room  juhI  the  overhead  in.'ichiiiei'y 
were  iiis|icetcil.  It  was  explained  by  Sir  .1.  \'enlin  that  the  lift,  which 
wa.s  origin;illy  erected  in  1875,  was  desii^iied  Ij  work  by  hydraulic 
|K)«ei.  and  until  lately  had  worked  satisfactorily.  Four  years  ayo  ex- 
tensive renewals  were  nci'essary,  and  the  trustees  adopteil  the  sugges- 
tion of  their  engineer  (Mr  .1.  A,  Saner)  that,  instead  of  renewing  the 
hydraulic  rams,  whiob  were  the  most  iniport/int  part  requiring  altou- 
tion,  am!  were  umlerground,  the  caissons  should  be  suspended  and 
counterneighted  from  an  overhead  structure  and  workeil  by  electric 
power.  This  conversion  has  now  been  completed  after  iwoand  a  half 
years'  work  at  a  cost  of  some  £25,000,  and  with  but  very  brief  inter- 
ruptions in  the  service.  The  lift  in  its  new  form  is  the  first  of  its  kind 
in  the  world,  and  will  doubtle.»s  be  inspected  liy  engineers  from  near 
and  far  and  copied  in  many  lands.  The  construction  of  a  canal  between 
Manchester  and  Bristol,  with  electric  haulage,  was  advocated  by  some 
of  the  speakeis. 

Electric  Traction  in  Norway.— The  Thamshavn-Svorkmo  elec- 
tric railway,  nearly  '20  miles  in  length,  was  recently  opened  for  tralfic. 
Water  power  from  the  Skjenald  Fall  is  used  for  generating  electric 
current  (three  phase,  at  l,00i)  volts),  and  the  capacity  of  the  power 
station  is  about  2,700  kw. 

Fire. — A  tire  broie  out  on  Friday  morning  last  at  Messrs.  Wen- 
ham  &  Waters'  engineering  department  at  Waddon,  Croydon, 
causing  damage  estimated  at  between  i.'10,000  and  £12,000. 

Glasgow. — The  sub-committee  has  been  asked  to  report  upon  the 
application  of  the  London  Electrobus  Co.  for  a  licence  to  start  a  ser- 
vice of  electric  omnibuses  on  certain  routes  in  the  city. 

Halifax. — The  salaries  of  the  assistant  electrical  engineer  (Mr. 
E.  G.  l.ove)  and  the  station  superintendent  (Mr.  E.  Priestley)  have 
been  increased. 

Hornsey. — Various  e.xtensions  of  the  electric  supply  mains  have 
been  authorised  by  the  Council. 

Inquest. — An  inquest  was  held  at  Ince  (Lanes.)  on  Wednesday 
into  the  death  of  John  M'Cormick,  a  coke-oven  attendant  at  the 
works  of  the  Wigan  Coal  &  Iron  Co.  It  was  found  that  death  was 
due  to  deceased  falling  across  "  live  "  wires  attached  to  an  electric 
coal  stamper. 

A  fireman  said  verbal  instructions  were  given  that  deceased  was  not 
to  oil  the  machinery  whilst  current  was  on.  The  jury  recommended 
that  a  shield  should  be  pl.aced  in  front  of  the  wires,  as  suggested  by 
the  Government  inspector,  and  that  each  person  should  receive  printed 
rules. 

Johannesburg. — The  "British  and  South  African  Export 
Gazette  ''  states  that  the  Municipal  Council  have  decided  to  com- 
mence an  action  against  I).  Stewart  &  Co.  and  their  sureties 
(W.  &  J.  Beardmore)  for  recovery  of  ill5,lH4  named  in  their 
bond.  The  proceedings  are  in  connection  with  the  alleged  failure  of 
the  gas-producer  plant  supplied  by  the  contractors.  Meanwhile  the 
Corporation's  existing  direct  current  plant,  with  the  200  k w.  dynamo 
recentlj'  purchased  from  the  Victoria  Falls  Power  Co.,  will  enable 
the  service  for  town  lighting  and  tramways  to  continue,  but  provides 
no  margin  for  additional  consumers  or  in  the  event  of  a  breakdown, 
and  therefore  the  Victoria  Falls  Co.  has  been  approached  as  to  the 
continuance  of  the  present  supply  of  400  k w.  d.c.  for  one  year  from 
July  1,  1908.  The  terms  were  considered  too  onerous,  and  it  has 
therefore  been  decided  to  call  for  tenders  for  an  additional  1,000  kw. 
d.c.  set,  with  condenser  and  boiler,  to  be  erected  in  December.  The 
cost  is  estimated  at  about  j£21,000. 

Light  Railways.— The  Board  of  Trade  have  confirmed  the 
Llandilo  and  Lampeter  Light  Kailway  Order,  1906. 

Lowestoft. — In  future  all  "  free  "  wiring  agreements  are  to  con- 
tain a  clause  providing  for  a  minimum  payment  for  current  in  all 
cases. 

There  are  now  950  consumers,  representing  the  equivalent  of  over 
40,200  s  c.p.  lamps  connected. 

Obituary. — We  regret  to  record  the  death  of  Mr.  Harry  S. 
Parton,  secretary  to  the  Sheffield  Corporation  Electric  Lighting  com- 
mittee, who  recently  died  suddenly  while  buthing  at  Sutton,  Lines. 

"  Patents  and  Designs." — A  new  illustrated  weekly  journal, 
entitled  "  Patents  and  I'esigns,"  is  to  be  published  at  0,  Tavistock- 
street,  Strand,  W.C.,on  22nd  inst.,  by  Mr.  F.  H.  Pedgrift,  price  2d. 

Pembroke  (co.  Dublin.) — The  Electricity  committee  have  been 
discussing  means  of  developing  the  electricity  department  and  of 
increasing  the  demand  for  electric  current.  Some  members  favoured 
the  organisation  of  a  publicity  department,  but  the  majority  con- 
sidered active  canvassing  the  most  desirable  means  of  bringing  the 
subject  before  likely  consumers. 

Plymouth. —  At  the  meeting  of  the  Council  on  Tuesday  the 
chairman  of  the  Electricity  and  Street  Lighting  committee  (Mr. 
Anthony)  said 

The  annual  re|>ort  of  the  electrical  engineer  was  entirely  satisfac- 
tory, and  reflected  great  credit  upon  Mr.  Okell  and  his  st»tl'.     They 


|)Ossessed  a  very  handsome  asset  in  the  electricity  undertaking.  In 
spite  of  the  increased  price  of  coal,  the  <'harge  for  electiic  oiirient  had 
remaineil  as  liefoie.  The  reserve  fund  was  over  £9,000,  and  il  was 
thou'.;ht  the  time  had  arrived  when  this  fund  should  bf  invested  and 
the  interest  used  as  a  contribution  towards  sinking  fnnil  charges.  Ho 
thought  the  Corn  Exi-hange,  the  Meat.  Market  and  other  pulilir  build- 
ings should  be  lighted  electrically.  A  petition  from  the  residents  of 
Trevilk-street  suggcstoil  that  electric  light  should  ho  used  in  lieu  of 
gas,  but  the  committeo  were  unable  to  accede  to  the  ie<|uest  owing  to 
the  estimates  ha\'ing  been  cut  down. 

Presentation.— The  Torquay  electricity  works  staff  have  pre- 
sented a  gold  mounted  fountain  pen  to  Rfr.  A.  G.  Pratt,  who  is 
leaving  to  take  up  an  appointinonl  at  Wadebridge. 

Reading — The  salary  of  the  tramwMys  mmn^r  {M\  W.  Binns) 
has  been  increased  to  A'liOO  per  annum. 

Rochester.  -The  Borstal  tramway  extensiom  hava  been  opaned 
to  traffic. 

Rotherham. — Sinction  has  been  received  to  a  loan  of  j6'-!,.S20  for 
additional  plant  at  the  electricity  works. 

St.  Anne'sontheSea. — Sanction  h.is  been  received  to  a  loan  of 
£3,r)00  for  cable  extensions. 

Salford. — An  inquiry  was  held  on  Tuesday  into  the  application 
of  the  Corporation  for  sanction  to  borrow  £1.'),281  for  extensions  of 
the  electricity  undertaking.  The  deputy  town  clerk  (Mr.  J.  W. 
Jackson)  said  that  ill, 707  was  needed  for  water  cooling  plant, 
£57")  for  expenditure  on  turbo-generating  sets  at  the  works  and 
£3,000  for  extension  of  the  supply  mains  in  Prestwich. 

Smart  Electrical  'Work. — Messrs.  Mavor  &  Coulson,  of  Glas- 
gow, have  recently  executed  a  piece  of  engineering  work  which 
reflects  great  credit  upon  them.  Owing  to  a  serious  defect  in  a 
boiler  at  the  sawmills  of  Messrs.  Anderson  &  Henderson,  at  Kinning 
Park,  the  mills  were  thrown  idle  shortly  after  resuming  work  at  the 
end  of  the  holidays.  As  the  repair  of  the  boiler  would  occupy  a 
considerable  time,  the  firm  resolved  to  have  electric  plant  installed, 
and  Messrs.  Mavor  &  Coulson  were  entrusted  with  the  work.  A 
100  H.p.  electric  motor  was  fitted  up,  while  Glasgow  Corpora- 
tion electricity  department  gave  every  facility  for  the  making  of 
connections,  &c.,  so  that  the  sawmills  were  running  up  to  their  full 
output  with  a  break  of  only  two  working  days. 

Stalybridge. — The  Joint  Tramways  and  Electricity  Board  have 
received  sanction  to  a  loan  of  £32,178  for  extensions  of  the  electricity 
undertaking. 

Strood.-  The  Board  of  Trade  have  deferred  for  six  months  the 
question  of  the  revocation  of  the  Strood  and  Dartford  (Rural 
District)  electric  lighting  order,  1903. 

Sunderland. — On  Wednesday  the  chairman  of  the  Electricity 
committee  (Aid.  Bruce)  replied  to  criticisms  of  the  electricity  under- 
taking. 

He  said  that  in  1893  the  Council  appointed  Sir  Alex.  Kennedy  to 
advise  them  :  that  gentleman  went  thoroughly  into  the  whole  subject, 
and  they  had  acted  under  his  advice.  The  last  extension  of  plant, 
at  a  cost  of  £4?, 000,  was  justified  in  view  of  the  great  demand  They 
were  in  as  sound  a  position  as  any  mercantile  firm  in  Sundeiland. 
The  balance-sheet  had  been  put  into  the  cust.im.ai-y  form  by  chartered 
accountants,  and  the  undertaking  had  made  more  profit  than  the 
Water  Co.  or  the  Newcastle-upon-Tyne  Power  Co.  The  total  capital  of 
the  undertaking  was  £403,295,  and  the  expenditure  on  revenue  account 
amounted  to  £35,225,  against  an  income  of  £58,203,  leaving  gross 
profit  £22,978.  The  percentage  of  gross  profit  to  capital  came  out  at 
5'69  per  cent.,  whereas  the  Newcastle  Power  Co.  had  made  a  profit 
upon  capital  of  508  for  the  year.  This  3ear  they  had  had  deplorable 
depression  in  the  shipbuilding  industry,  which  had  corfie  suddenly. 

Taunton  — A  fresh  agreement  has  been  entered  into  by  the 
Council  and  the  Taunton  Electric  Traction  Co.  for  the  supply  of 
electric  current  to  the  tramways,  and  the  company  has  also  agreed 
to  construct  the  Rowbarton  extension  within  six  months. 


ELECTRICITY  SUPPLY  AND  TRAMWAY  ACCOUNTS 


Belfast.— The  total  revenue  of  the  tramways  department  for  the 
past  year  was  £193,013. 

TratKc  expenses  were  £59,727,  ger.eral  exfKjnses  £13,513,  general  re- 
{wirs  and  maintenance  £25.423  and  power  £21,160,  tx)tal  £119,823. 
Gross  profit  was  £73,990,  and  after  paying  interest, .sinking  fund,  &c., 
there  was  a  profit  of  £4,306.  35,233,122  passengers  were  carried  and 
5,808,901  car-miles  were  run. 

Dundee.— The  annual  report  of  the  tramways  department  gives 
the  receipts  as  £6O,.072,  and  the  expenses  .£'39,879.  The  balance 
(£20,692)  has  been  applied  to  meet  capital  charges,  depreciation, 
renewals,  &c.  The  passengers  carried  numbered  111,170,134,  in- 
crease 621,229,  and  tbe  mileage  run  1,281,552,  increase  118,760. 

Eccles.  The  income  of  the  electricity  department  for  the  year 
ended  March  31  was  £6,875.  8s.  .'id.  Expenses  were  £3,8,'')0.  43  8d. 
and  gross  profit  £3,024.  18s.  9d.  Interest  and  sinking  fund  charges 
came  to  £2,r>8l  and  the  net  profit  wis  £414.  The  net  capital  ei- 
pended  is  £33,638. 
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IMPORTANT    NOTICE. 

Extra  Copies  of  "  The  Electrician  "  Special  Mining  Issue 
(July  10th,  1908),  are  obtainable,  price  1  -  nett  (post  free 
U.K.,  1/4  ;   abroad  1/6). 


G-lasgOW. — The  16th  annual  report  of  the  electricity  supply 
department  states  that  the  gross  revenue  for  the  year  ended  May  31 
was  i-2.53,402,  compared  with  £224,84    in  1906  7. 

Expenses  were  £115,316.  19s.  3d.,  against  £106.235. 10s.  8d.  Interest 
required  £54.714.  17s.  3d.;  sinking  fund  £32,308.  6s.  8d.  leaving  a  profit 
of  £51,061.  15s.  7d.,  compared  with  £44,824.  4s.  7d.  It  is  proposed  to 
fleduct  £50,151.  5s.  lid.  depreciation  written  off  capital  account, 
against  £41,754.  18s.  7d.,  leaving  £910.  9s.  8d.  to  be  placed  to  reserve, 
which  now  .amounts  to  £22,124.  14s.  9d.  Revenue  increa.sed  by 
£28,557,  while  expenditure  only  increased  £9,081.  Capital  expendi- 
ture for  the  vear  was  .£147.798.  18s.  3d.,  and  the  total  expenditure 
(le.ss  depreciation  written  off)  stands  at  £1,685.083.  14s.  2d. 

The  Electricity  committee  point  out  that  the  result  of  the  year's 
oijerations  :ind  the  fact  that  coal  contracts  for  the  coming  year  have 
been  fixed  at  ratesconsiderably  less  than  for  those  of  the  previous  year, 
justify  them  in  proposing  a  reduction  in  the  charges  for  current  foi 
private  and  public  lighting.  They  accordingly  recommend  that  from 
.Tune  1  to  May  31,  1909,  the  rebate  price  for  private  lighting  (shops, 
warehouses,  otfices.  theatres,  halls  and  places  of  entertainment)  should 
be  reduced  from  Id.  to  ijd.  per  unit.  To  domestic  consumers,  who  have 
hitherto  been  charged  at  a  uniform  rate  of  3id.  it  is  proposed  to  charg-e 
3d.  per  unit.  It  is  also  pi oposed  to  reduce  the  price  charged  to  the 
Watching  and  Ligliting  committee  for  the  public  lamps  by  £2  per 
lamp  per  annum.  The  charges  for  stair  lighting,  motive  power,  heat- 
ing and  private  lighting  remain  unaltered.  The  quantity  of  electricity 
sold  to  private  consumers  was  31,087,322  units,  an  increase  of  25 '97  per 
cent  on  the  previous  year.  There  are  16,926  consumers  (increase 
1.429,  or  9  22  per  cent,  i  and  motors  number  3,853,  with  a  total  H.p.  of 
23,743,  compared  with  3,302  with  a  h.p.  of  19,805.  The  number  of 
street  arcs  is  837.  For  street  and  stiiir  lighting  1,707,485  units  were 
supplied,  against  1,655,005.  The  equivalent  of  1,551,997  8  c.p.  lamps 
is  connected  to  the  mains,  an  increase  of  147,444  8  c.p.  The  maximum 
load  occurred  on  Dec.  16.  when  it  was  22,186  kw..  compared  witli 
19,646  kw..  an  increase  of  12'93  jier  cent. 

Greenock. — For  the  past  year  there  was  a  net  profit  of  .£700  on 
the  working  of  the  electricity  supply  department,  after  paying 
sinking  fund,  interest,  &c. 

Hastings. — For  tlie  year  ende  d  March  31  the  total  income  of  the 
electricity  department  was  £17,833.  7s.  lOd. 

Expeii.ses  were  £9,790.  9s.  Id.,  leavmg  gross  jaofit  £8,C42.  18s.  yd. 
to  meet  interest,  &c.  (£5,032.  4s.  4d.),  sinking  fund  (£5,943.  Os.  lOd.) 
and  bad  debts(£49.  18s.  3d.),  so  that  there  was  a  deficit  of  .£2,982.  4s.  8d., 
against  a  profit  of  £199  in  1906-7.  936,657  units  were  generated  ; 
138,026  were  supplied  to  public  lamps  (against  231,725)  and  683,645  to 
private  consumers  (against  726.307),  The  total  maximum  supply  de- 
manded was  615  kw.  ^against  700i  kw.).  The  total  capital  expeiided 
is  £165,240. 

The  chief  features  of  the  year  are  (I)  a  considerable  drop  in  tlie  num- 
ber of  units  .sold  for  public  lighting  owing  to  all  the  ))ublic  lamps  being 
changed  to  flame  arc  lamps,  thereby  reducing  consumption  consider 
ably  :  (2)  a  decrease  in  units  sold  for  private  lighting  due  to  the  ex- 
tended use  of  metal  fil.ament  lamps.  As  Hastings  has  not  got  a  n\oror 
load,  the  department  felt  the  drop  very  acutely,  luit  the  borough  elec- 
trical engineer  (Mr.  Rus.sell  Ferguson)  considers  the  consumers  arc 
far  more  satisfied,  aud  so  his  department  will  no  doubt  ultimately  fed 
tlie  benefit  by  getting  more  new  consumers.  Consumers  who  havi: 
changed  from  gas  (o  electricity  agree  that  they  are  getting  better 
lighting  at  a  less  cost  :  (3i  interest  and  sinking  fund  cliarges  are  up. 
on  account  of  the  .scrapjiing  of  some  of  the  olil  inefficient  |)lant  (suili  .is 
ro|«'-drivcn  .sets)  and  the  installation  of  a  new  turliine  in  their  pl:ice. 

Manchester.— The  traffic  revenue  of  the  tramways  department 
for  tlie  year  ended  JNlarch  ;!1  was  £71)0,094,  miscellaneous  revenue 
X(i,8.-)i),  and  parcels  receipts  i:l,220,  total  X7()0,073. 

Tialfic  expenses  were  £215,217,  general  exjienses  £70,115,  general 
repair:*  and  nuiintcnance  £71,812  and  power  cxpenHes  £142,879.  lca\ 
ingagro.s.s  profit  of  £269,050  to  meet  interest,  (£49,035),  income  lii\ 
(£6,l97i,  rent  of  lea.sed  lines  (£21,195),  leaseholds  (£1,232  ,  cxpcn.ses  ,,[ 
1907  net  (£4,847),  Iciiving  £188,647  to  be  carried  to  nppropri:itioii 
nrcounl.  .Siidiiiig  fund  and  loan  insliilnients  <'ame  lo  £41,748,  rescue, 
renewals  and  ilcpiiciiit  ion  .iIisoiImmI  £87,790,  £65,000  was  contributed 
in  aid  of  rates  aiul  £4,108  .•ipplie<l  to  .street  impiovcments.  The  lotal 
capital  oulliiy  is  £1,776,629,  an  increase  of  ££0,784  during  the  year. 
151,477,138  p«.s.sciigcrH  were  carried,  against  143,264,501  in  1906-7,  and 
16,974,966  car  miles  were  run  against  15,523,459,  29,965,070  units  .,f 
electrical  ciicrgv  were  consumed  (against  25,072,791),  or  17b  per  car 
niilo  (against  r61).  The  percentage  of  working  expenses  to  rccoipl- 
MUM  65,  against  6318.  The  aggregate  length  of  single  track  openid 
for  trallic  is  176  miles  1,337 yil.s.,  an  inereaso  of  7  miles  526  vds. 
over  1907.  There  are  566  electric  oars— 281  witlioul  ami  240  with 
covcreil  tojis  and  46  comliination  cars. 

Salford.  The  traffic  receipts  of  tlie  tramways  department  for  tlie 
year  endi.Ml  March  31  was  £231t,4lH.  178.  lid.,  lind  the  total  income 
£230,.-.(;3. 

Wnrking  exptin'tes  were  £147,286  (6  4M.  per  oar  niilo).  Icftvhig  a 
boUinco  of  £92,277  (4036d    |)or  car- mile)      Afl«r  iwiyiiiR  intoroKt  and 


sinking  fund  (£41,971),  rents  of  lines  (£25,895,  applying  £10,806  to 
depreciation,  &c.,  the  balance  (£18, OOD)  w.as  transferred  to  the  borough 
fund.  The  total  length  of  line  worked  is  75  miles,  of  which  36|  miles 
are  owned  by  the  Corporation.  45,771,611  passengers  were  carried 
during  the  year  (an  increase  of  £2,157,438)  and  5,416,948  car-miles  run  ; 
8,575,959  units  of  electrical  energ}'  (I'SB  units  per  car-mile)  were  used. 

Wallasey. — The  traffic  revenue  of  the  tramways  department  for 
the  year  ended  March  31  was  £42,947,  aud  the  total  income  £43,824. 

Working  ex|ienses  were  £28,693,  leaving  a  gross  profit  of  £15,131. 
After  paying  interest  (£4,799),  sinking  fund  (£3,009;,  placing  £4,0C0 
to  reserve,  £1,000  to  insurance  reserve  fund,  and  transferring  £4,340 
to  district  fund  in  aid  of  the  rates,  the  balance  (£26)  was  carried  for- 
ward. Capital  expenditure  is  £150.021.  8,331,038  passengers  were 
carried,  iiicrea.se  of  335.587.  and  891,540  car-miles  were  run.  incre,a.se 
29,416. 

Wimbledon. — Although  receipts  were  considerably  more  than  in 
previous  years,  there  was  a  decrease  of  i'lfiO  in  the  net  profit  of  the 
electricity  department,  due  to  increased  price  of  coal,  iocreased 
rates  and  taxes,  and  to  nearly  £1,200  more  being  paid  in  repayment 
of  loans. 


TRADE  NOTES  AND  NOTICES. 


READY. 

"THE  ELECTRICIAN"  ELECTRICAL  TRADES' 
DIRECTORY  AND  HANDBOOK.— The  igoS  Edition 
of  the  Big  Blue  Book,  price  15s.,  or  post  free  in  the 
United  Kingdom,  15s.  gd.  The  new  and  enlarged  volume 
brings  a  great  mass  of  statistical  and  technical  data 
quite  up  to  date,  and  the  Directorial  Division  has  been 
thoroughly  revised  and  amplified. 

All  branches  of  Electrical  Engineering  and  Industry 
are  fully  treated,  and  Electro-Financial  matters  have 
received  every  attention  in  the  new  volume,  which  aggre- 
gates more  than  2,000  pages.  The  Directory  Division  is 
complete  and  thoroughly  accurate,  and  has  been  com- 
pletely revised.  All  mere  lists  of  members  of  Societies 
and  Institutions  (so  easily  and  cheaply  available)  are 
excluded,  as  quite  unreliable  for  Manufacturers'  and 
Dealers'  purposes.  The  full  set  of  valuable  Statistical 
and  Engineering  Tables,  &c.,  have  been  very  carefully 
revised  and  extended,  and  remodelled  into  handy  book 
form  ;  these  are  included  in  the  igoS  Blue  Book,  making 
it  the  most  complete  book  of  the  kind  ever  published. 


TENDERS  INVITED. 

.\fnnrhr^ter  Tramways  committee  invite  tenders  for  the  supply 
and  delivery  of  tramcar  trucks.  Specifications  and  forms  of  tender 
from  the  general  manager  (Mr.  .1.  M.  McElroy),  and  tenders  to  the 
Chairman  of  the  Tramways  committee,  "iS,  I'iccadilly,  Manchester, 
by  10  a.m.  Tuesday,  Sept.  I.     See  also  an  advertisement. 

The  I'^leetric  Lighting  committee  of  the  Hull  Corporation  invite 
tenders  for  the  supply  and  erection  of  the  necessary  pipework,  &c., 
in  connection  with  one  .'iOOkw.  high-tension  steam  dynamo.  Forms 
of  tenders  and  specifications  may  ho  obtained  on  depositing  1  guinea 
with  the  city  treasurer  (Mr.  T.  (i.  Milner).  and  tenders,  addressed 
to  the  Chairman  of  the  Committee,  Town  llall,  Hull,  by  first  post, 
Wednesday,  Aug.  20.     See  also  an  advertisement. 

Kiiigsiiiti-iipivi-Hull  Council  are  prepared  to  receive  tenders  for 
the  supply  of  air  space  teleplione  cable  and  telephone  instruments. 
Copies  of  specifications,  \'C.,  from  the  town  clerk  (Mr.  F.  Laverack), 
Town  Hall,  Hull,  and  tenders  by  10  a.m.  Aug.  27.  Soo  also  an 
advertisement. 

Sliiffirtd  Electric  Light  committoe  invite  tenders  for  founda- 
tions for  now  boiler,  ashes  and  dust  chamhora,  pipe  trenches,  re- 
taining walls,  \-e.  Tenders  to  Corporation  electric  supply  depart- 
ment, Commercial-street,  Sheffield,  by  10  a.m.  Aug  31. 

The  Mrlrnpolifitji  Axiilunix  lloanl  invito  tenders  for  the  installa- 
tion of  electric  storage  battery,  motor-driven  booster  and  switch- 
board and  cniinoctions  on  the  training  ship  "  Fxmoutb,"  drays, 
Fssex,  in  accordance  with  drawings  and  sperilicationa  prepared  hy 
the  engitieer-iiichief  of  the  Hoard  (Mr.  W.  .1.  Hatch,  M. Inst. O.K. . 
M.I.M.E.).  Forms  of  lender  from  the  offices  of  the  Hoard,  Embank- 
nient,  K.C.     Tenders  by  10  a.m.  Sept.  1. 

Itrumhii  iiml  i'lixUniihum  Coimeil  want  tenders  by  Aug.  24  (or 
supply  of  Bowago  disposal  plant,  including  electric  motor,  switcli- 
board,  (iOO  yds.  electric  cable,  oil  or  petrol  eugino,  itc.  SpociGcations 
from  Messrs.  Strachau  &  Wcekcs. 
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BLEOTRICITY  SUPPLJT  TABLES  AND  DATA. 


The  Scries  of  comprohonsivc  Tables  of  Statistical  and  Engineering 
Data  relatinpc  to  Electricity  Supply  Undertakings  of  the  United 
Kingdom  for  Ligbtlng,  Power  and  Traction,  are  now  completed 
and  can  be  obtained  price  6s.  6d.,  post  free  7s. ;  or  printed  on  bard 
paper  at  8s.  6d.  per  copy. 

The  book  contains.  In  addition  to  the  abavc-mentloned  Tables 
for  the  United  Kingdom,  Lighting,  Power  and  Traction  Tables  of 
Colonial  and  some  of  the  important  Foreign  Electricity  Supply 
and  Tramway  and  Railway  Undertakings. 

The  complete  set  of  Tables  forms  an  exceedingly  valuable  group 
of  data  and  statistics  In  a  form  specially  designed  for  ready  refer- 
ence and  comparison. 

An  Index  to  the  entire  group  of  Tables  precedes  the  main  sheets. 


The  Postmaster- General  invites  tenders,  until  noon  Sept.  7,  for 
creosoting  telegraph  poles.  Forms  of  tender  from  the  controller 
of  stores  (Mr.  G.  Morgan).  Stores  Department,  G.r.O.,  Bedford- 
street,  Strand.  London,  W.C. 

Galashiels  Corporation  invite  tenders  for  providing  and  erecting 
sewage  distributors,  gas  producer  plant,  dynamos,  motors,  pumps, 
air  compressors,  &c.     Tenders  to  I'own  Clerli  by  1  p.m.  Aug.  24. 

J-^dnvmhm  Guardians  want  tenders  by  9  a.m.  Aug.  20  for  electric 
lighting  at  the  nurse's  home,  I' pper  Edmonton.  Specifications,  i^c. 
from  Messrs.  May  \-  Hawes. 

Slrcifoi-fl  Council  invite  tenders  for  supply  and  erection  of  steam 
boilers  and  accessories,  economisers  and  mechanical  stokers.  Ten- 
ders to  the  Clerk  by  Aug.  24. 

Antwerp  Municipal  Council  invite  tenders  for  supply  and  erection 
of  four  electric  bollards  on  the  quays  of  the  Eoyers  Lock,  Antwerp. 
A  deposit  of  Fr.  .5,000  will  be  required  to  qualify  a  tender.  Tenders  to 
M.  Le  Bourgmestre  de  la  Ville  d'Anvers,  Hotel  de  Ville,  Antwerp, 
by  Aug.  31.  Copy  of  specification  may  be  consulted  at  73,  Basing- 
hall-street,  London,  E.C. 

TENDERS  RECEIVED  AND  ACCEPTED. 

Lowestoft  Corporation  have  accepted  the  following  tenders : 
Parrisli  &  Durrant,  free  wiring  work,  at  7s.  Gd.  per  point  (the  lowest 
tender  received) :  J.  W.  Brooke  &  Co.,  .50  lamp-posts,  at  .SSs.  (id.  per 
post  :  and  Melloine  &  Goulder,  Bestwood  nutty  slacK,  lOs.  9d.  per 
ton  up  to  1,500  tons,  E.  Foster  &  Co.,  1,000  tons  ibstoek  large 
steam  coal,  at  143.  5d.  per  ton,  and  Bradbury  &  Co  ,  500  tons  cobbles, 
at  143.  lid.  per  ton. 

Bolton  Corporation  hive  accepted  the  tender  of  the  Triumph 
Stoker  (Ltd  )  for  supply  of  six  Triumph  stokers  to  replace  coking 
stokers  now  in  use  at  the  electricity  works.  This  is  the  sixth  repeat 
order  by  the  Corporation. 

Salford  Council  have  accepted  the  tender  of  the  Blasberg  Engi- 
neering Co.,  at  £11,457,  for  the  supply  and  erection  of  a  water- 
cooling  plant,  and  that  of  Waring  &  GiUow,  at  £;!44,  for  re  wiring 
portion  of  the  Royal  Technical  Institute. 

Hertford  Council  have  accepted  the  offer  of  the  North  Metropo- 
litan Electrical  Power  Distribution  Co.  for  erecting  and  maintain- 
ing for  five  years  nine  arc  lamps  at  £14.  lOs.  each  per  annum,  less 
.5  per  cent. 

Walsall  Electricity  committee  have  placed  an  order  with  (ieo. 
Kent  (Ltd.)  for  a  3  in.  Venturi  water  meter  at  £70,  and  with  .Tesse 
Tildesley  (Ltd.)  for  steel  girders  for  cooling  tower  foundation,  &c., 
at  £18.  10s. 

Hull  Corporation  have  accepted  the  tender  of  Siemens  Bros. 
Dynamo  Works  for  supply  and  erection  of  a  900  kw.  d.c.  electric 
generator  with  Belliss  engine  at  the  Osborne-street  power  station  at 
£5,926. 

Burnley  Corporation  have  accepted  the  tender  of  Dick,  Kerr  & 
Co.  for  a  750  kw.  steam  dynamo  at  .£;!,n25,  and  that  of  Mnllin  & 
Durkin  for  extensions  of  the  station  buildings  at  £;f,25H. 

Wimbledon  Council  have  accepted  the  offer  of  the  British  Electric 
Transformer  Co.  for  the  supply  of  two  50  kw.  transformers  for  £6U 
and  the  return  of  five  disused  transformers. 

Thirsk  Council  have  accepted  the  tender  of  the  local  electric  sup- 
ply company  for  public  lighting  for  three  years  at  £205  per  annum. 

Rotherliam  Council  have  accepted  the  tender  of  the  Worthington 
Pnmp  Co.  for  an  electrically  driven  pump  at  £28:!. 

Finchley  Council  have  accepted  the  tender  of  A.  E.  Faulks  for 
extending  the  engine  house  at  £964. 

Messrs.  E.  Nuttall  &  Co.  have  secured  the  contract  for  the  con- 
struction of  the  Lampeter  to  Aberayron  light  railway. 

The  "  British  and  South  .\trican  E.'vport  Gazette  "  states  that  a 
new  l,.500kw.  turbine  generating  set  has  been  ordered  for  the  East 
Hand  electricity  siipply  works. 

The  New  Modderfontein  Gold  Mining  Co.  have  placed  an  order 
for  two  .300 KW.  generators  with  Messrs.  H.  Davis  &  Co. 


Contracts  on  behalf  of  the  Geldenhuis  Deep  have  recently  been 
placed  with  the  .\.E.G.  Electrical  Co.  of  South  .\frica  for  two 
:10  II. p.  motors  ;  with  the  South  African  General  l-Moetric  Co.,  for  six 
motors  and  panels  for  pumps  ;  with  Siemens  (Ltd.),  for  three  40  kw. 
transformers;  with  G.  L.  Kustner,  for  one  15  ii  v.  motor;  and  with 
liintoul  &  Davies,  for  12  transformers. 


Sale  by  Auction. — Messrs.  Home  k  Co.,  8,  Delahay-atreet, 
Storey's-gate,  Westminster,  S.W.,  will  sell  by  public  auction  at  the 
lioyal  Arsenal,  Woolwich,  on  Tuesday,  25th  inst.,  unserviceable 
and  obsolete  stores,  including  quantities  of  iron  and  steel,  brass, 
copper,  gunmetal,  lead,  zinc,  aluminium,  &c.,  dynamos,  electric 
cable,  telegrapli  instruments,  porcelain  insulators,  pressure  indi- 
cators, electric  lamps,  cutouts,  tools,  machinery,  &c.  The  lots  may 
be  viewed  at  the  Royal  .Vrsenal,  ^\'oolwich,  on  Friday  and  Jlonday 
previous  to  and  morning  of  sale.  Catalogues  at  the  War  Office, 
Whitehall  ;  the  Ordnance  Office,  Tower  ;  and  the  Ordnance  Office, 
Royal  Arsenal,  Woolwich.     See  also  an  advertisement. 

Patents  Development. — The  proprietors  of  tbe  following  patents 
are  desirous  of  entering  into  arrangements,  by  way  of  licence  or 
otherwise,  for  exploiting  same  and  ensuring  their  full  development 
and  practical  working  in  this  country. 

Patent  No.  23,878/1900,  "  For  Improvements  in  Process  of  and 
Mechanism  for  Separation  of  Conductors  from  Non-coiiduotors.'"  A])- 
plications  to  Messrs.  Haseltine,  Lake  &  Co.,  7  and  8,  Soiitli.ampton- 
buildings,  Chancery-lane,  London,  W.C. 

Patents  Nns.  11,933,1900,  "  For  Improvements  relating  to  the  Regu- 
lation of  Electric  Motors";  19,899,05,  "For  Improvements  relating 
to  Altern.iting  Current  Electric  Motors  "  :  and  26,808,'O5,  ''For  Im- 
provements relating  to  Alternating  Current  Electric-Motors.''  Appli- 
cations to  Messrs.  Haseltine,  Lake  &  Co.,  7  and  8,  .Southampton- 
buildings,  Chancery-lane,  London,  W.C. 

Patents  Nos.  13,2S7,'02,  "For  Improvements  relating  to  Apparatus 
for  the  Transmission  of  Sound  for  Submarine  Purposes  "  ;  13,288,''02, 
"For  Improvements  relating  to  tbe  Tiansmissiou  of  Sound  for  Sub- 
marine Purpo.ses  and  to  Apparatus  therefor"  ;  3,266/03,  "For  Im- 
provements in  Apparatus  for  Producing  .Sound  Vibr.ations  in  Water  "  ; 
10,463/04,  "  For  Improved  Means  for  Producing  Sound  Vilirations  in 
Water  applicable  for  Marine  Signalling";  10,477/04,  "For  Improve- 
ments in  Apparatus  for  Receiving  Submarine  Signals  "  ;  and  14,230/04, 
"  For  Improvements  relatincf  to  Submarine  Signalling  and  to  Appa- 
ratus therefor."  Ajiplications  to  Messrs.  Haseltine,  Lake  &  Co.,  7  and 
8,  Southamptou-buildings,  Cbancer}'-laue,  London,  W.C. 

Patents  Nos.  23,501/1899,  "For  Imiirovements  in  Vacuum  Tidio 
Lighting,"  and  12,382/02  relating  to  "An  Im|)n)ved  System  of 
Electric  Lighting."  Applications  to  Messrs.  Lloyd  Wise  &  Co.,  46, 
Lincoln's  Inn-fields,  London,  W.C. 

Patent  No.  28,820/02,  relating  to  "  Improvements  in  Electrode-  for 
Primary  Batteries."  Apply  to  Messrs.  Lloyd  Wise  &  Co.,  46,  Lincoln's 
Inn-tields,  London,  W.C. 

Patents  Nos.  16,215/95,  8,180/97,  21,548/96,  14,637/1900,  20,682,02, 
20,683/02  and  20,684/02,  all  relating  to  "Improvements  in  and  Per- 
taining to  Telegrapliic  Printing  Apparatus,  Typewriters,  Apparatus 
for  Punching  Strips  of  Paper,''  &c.  Apply  to  Messrs.  Lloyd  Wise  & 
Co.,  46,  Lincoln's  Inn-field.s,  London,  W.C. 

Patents  Nos.  7,585/03  and  3,913/05,  "Relating  to  Apparatus  for 
enabling  Telephonic  and  Telegra]ihic  Messages  to  be  Transmitted  over 
the  same  Line  "  ;  and  No.  12,691,'01.  "  Relating  to  Apparatus  for  the 
Simultaneous  Transmission  of  Telephonic  and  Telegrajiliic  or  other 
Currents  over  the  same  Line,''  Applications  to  Messrs.  Lloyil  Wise 
&  Co.,  46,  Lincoln's  Inn-fields,  London,  W.C. 

Patent  No.  8,975/05,  "  For  Improvements  in  Automatic  Telephone 
Exchange  Systems."  Applications  to  Jlessrs.  Abel  &  Imray,  Birkbeck 
Bank-chambers,  Southampton-buildings,  London,  WC. 

Patents  Nos.  1,307 and  1,308/1904,"  Relatingto  Electric  Condcn.sers." 
A]iplications  to  Messrs.  Wlieatlev  &  Mackenzie,  40,  Clianeerv-lane, 
London,  W.C. 

Patents  Nos.  4,622/1900, "  For  Improvements  in  and  Mechanism  for 
Reversing  Electromotors  "  ;  ,and  1,617/1900,  "  For  Improvements  in  or 
connected  with  Carbon  Contacts  for  Electrical  Switches  anil  the  like." 
Apidications  to  Messrs.  Brewer  &  Son,  33,  Chancery-lane,  London, 
W.C. 

Patent  No.  226/1904  relating  to  "Improvements  in  Electrical  Cou- 
ductois  for  Illuminating  Purposes,such  as  I^.amp  Pencils  or  Filaments  ": 
No.  2,461/1901  relating  to  "Casings  or  Conduits  for  Electric  Con- 
duetors.''  Applications  to  Messrs.  Hyde  &  Hyde,  3,  Broad-street- 
buildings,  London,  E.C. 

Further  particulars  of  the  above  patents  are  given  in  advertisements 
on  another  |>age. 

Railway  Signalling  Apparatus.  The  proprietors  of  British 
Letters  Patent  No.  2().l.t2,01,  "  Relating  to  Railway  Signalling 
Apparatus,"  desire  to  license  British  manufacturers  to  make  in 
Great  Britain  railway  signaUing  apparatus,  or  they  would  consider 
propositions  for  the  sale  of  same.  Further  particulars  of  the  patent 
are  given  in  an  advertisement,  and  applications  should  be  made  to 
Messrs.  Boult,  Wade  &  Tennant,  111-112,  Hatton  garden,  London, 
E.C. 

Mallins'  Magnetic  Ticket  Punch. — In  reference  to  the  descrip- 
tion of  the  Prescot  ticket  punch  (Mallins'  patent),  which  appeared 
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on  p  645  of  cur  last  issue,  we  should  have  stated  that  the  British 
InaulateJ  &  Ilelsby  Cables,  Preeot,  are  sole  minn  tacturers  of  this 
punch. 

Engineering  and  Technical  Literature.— Messrs.  Crosby  Lock- 
wood  &  Son  send  us  the  first  number  of  a  quarterly  circular  of 
engineering  and  teclinical  literature  (classified  under  subjects)  pub- 
lished by  them  at  their  recently-opened  technical  book  room,  121a, 
Victoria-street,  S.W.  The  circular  contains  all  the  most  important 
works  in  engineering  science  and  technology  published  during  the 
past  three  months  in  England  and  in  America. 

CATALOGUES.  &c. 
Osram  Lamps. — In  these  days  of  vigorous  publicity  methods 
among  makers  of  electric  lamps,  it  is  most  difficult  to  strike  "  a 
good  thing"  in  show  cards.  Tlie  <ieneral  Electric  Co.,  however, 
have  "  touched  the  spot  "  with  an  idea  in  show  cards  for  Osram 
lamps.  It  is  a  day  and  night  sign,  being' seen  to  equal  advantage 
at  any  portion  of  the  24  hours.  In  the  centre  of  a  bold  shaded 
border  of  blue  appears  the  words  Osram  Lamps.  The  letters  have 
no  visible  means  of  support,  being  held  up  by  a  backing  of  chiffon. 
Apart  from  the  advertisement,  the  average  passer-by,  seeing  the 
sign,  would  be  curious  to  know  how  the  centre  letters  are  kept  in 
place.  At  night,  with  a  light  behind  the  design,  much  the  same 
effect  would  be  produced.  We  congratulate  the  company's  publicity 
manager  on  the  acquisition  of  a  really  effective  method  of  attract- 
ing attention  to  Osram  lamps. 

BANKRUPTCIES,  LIQUIDATIONS.  &c. 

The  exammation  took  place  at  Leeds  on  Tuesday  of  Alfred  W. 
I'ennett,  electrical  engineer,  lately  carrying  on  business  at  82,  Park 
Cross  street,  Leed?,  as  Bennett  &  Co.  Liabilities  estimated  at 
£1,124.  13s.  4d.     No  assets. 

Debtor,  \\\\o  was  formerly  .t  telegrapli  engineer,  took  over  a  general 
electrical  business  in  1887.  Five  years  later  he  made  a  deed  of  assign- 
ment, and  a  dividend  of  3.*.  5id.  was  paid.  He  was  then  four  years  in 
Leefis,  tive  years  in  London,  again  in  Leeds  four  years,  and  did  a 
general  dealing  and  jobbing  business  in  electrical  appliances.  — Ex- 
amination was  closed. 

Claims  against  Joseph  Richmond  &  Co.  (Ltd.)  must  be  received 
by  Mr.  Robert  James  Ward,  2,  Clement's  Inn,  London,  AV.C,  by 
Aug.  27. 

It  has  been  dc-cidtd  to  wind  up  voluntarily  the  Pantelegraphy 
Publishing  Co.  (Ltd.),  and  Mr.  J.  B.  AVandless,'  Li,  Old  Jewry-cham- 
bers, London,  E.C.,  is  liquidator.  A  meeting  of  the  creditors  will 
be  held  at  the  office  of  the  liquidator  today  (Friday)  at  12  noon. 


PATENT  RECORD. 


APPLICATIONS  FOR  PATENTS. 

Note. — The  uiuk^meiilio7ied  Applications  {excpl  those  markedf)  are  no! 
o]}fii  lo  pnlilir  iiuijteclion  until  after  acceptance  oj  Complete  Speci/tcatioiif 
Thoxe  marked  t  are  open  for  insjjeclion  12  months  after  the  riate  attacheil 
to  them,  if  they  have  not  been  jyiiilished  prerionxly  in  the  ordinary  course. 
Names  ivithin  parentheses  are  those  of  communicators  of  inventions.    When 
Complete  Specification  accompanies  application,  an  asterisk  is  affixed. 
April  (>.   190S. 
T.t'ifin  Hr.vijERBriiLER.     .At(umulator.-i  or  secoiidarj'   bitteric.'!. 
7..'')71    Broiikes.       (Cu.shman  Electric  Co..  U.S.)      Field    magnets   for 

dynamo-electric  machines.* 
7,5S(1  .lo.NKS.      Electric-     signals     for     r.-iilrou-ls.      (Dilc     apiilird    for, 

1.3/.-./07.)»t 
7..'')!».3  Bv.vf:  &  (JPNNKR.     Watertight  holders  for  iiic:inilcsii>iit   l.nii|>-. 
7, 014    Hkhkv.      Re-wirable  enclosed  briclg'*  fuses. 

Atki.ikk.s     '1'hcimson-Hiii  STciN.       .Aid  iii.iling     current     clcclric 

motors  of  the  repulsion  (y|ii'.      (  Dale  n|i|)lic;l  for.  (i/4/07.)*t 
('akI'.s-Wilson.      Railway  or  Irnmway  vehicles. 
April  7,   lltllK. 
7,l>44   Fknneix  &    Pkhrv.      Apparatus   for   rostricling   llie   niaximum 

current  |m.ssing  in  eli'i'lric  circuil. 
7.<i4."i  Fknnei.i.  &  Perry.     Charging  for  cliMtricity  supplinl. 
7.liHi   Kennki.i,  &  Perry.      Klectricity  iiu>tc-rs  for  limiting  llic  anioimt 
of  energy  which  may   pu.ss   through    :i    circuit    lo    a    prcdel'T- 
mini'il  ipiantity. 
7,<itiS   Parker.     EUrlricnl  methoilHuF  (riinsmiliirig  power  in  a  vari.il>li> 

and  flexible'  manner. 
7.<i7<)  DrxoN.     .Safety  cutouts  for  overheiid  wires. 
7.ti74  DAW.inN.     Attaching nhadp!)  and  reftectom  tn  incandesi  rut  Lunp-. 

SPECIAL    NOTICE. 


7,t>2l 
V.r.rii 


NOW  READY.-Vol.  L.\.  of  •■  The  Er,KcTRii-iAN  "  (1,016  imgcH*, 
imiiml  IN  slroMg  cloth.  Price  17b.  6d.;  po-tt  froo,  18't.  6d.  Also  ready 
(Ja.scB  for  Uinchng.     I'rico  2s. ;  (in»t,  (roo,  2i.  3cl. 

A  eompleto  setof  "TiiK  ELl-;<TRi.rAN  "  (1860- 186,'i-1878-1908)  run 
lie  HU|i|>liccl.  A  ntiniher  of  odd  volumes  and  noiiie  odd  old  back  num- 
Ums,  III  help  in  making  up  complete  set.s,  are  also  now  available. 


7,711  Sarney,     Conduits  for  leads  or  cables. 

7,720  &  7,721  Brish  Ei.EcTRifAT.  E^ctnerrtnc:  C.i.,  Chit.tov  &  New- 
ton.    Tiibines. 

7.730  B.T.-H.  Co.  (O.E,  Co.,  U.S.)     Telephone  relays. 

7,740  MiNDi.EU.      (ilobe  galleries,  electric  lamps  and  the  like. 

7.747  f'HAMBERs  .Motors,  Ltd.,  &  Pattox.  High-tension  magneto- 
ignition  apparatus  for  internal  combustion  engines.* 

7.7.1O  Ketchi-m,     Electric  locomotives.* 

April  8,   1908. 

7.702  Sexton  &  Sexton.     Sand-distributing  apparatus.* 

7,800  Cakver,     Electric  reciprooating  tools.* 

7.811  Sib  W.  C  Armstrong,  Whitworth  &  d.  &  Hari.vw,  Con- 
trolling electric  motors. 

7.822  HANDC'orK,  Dykes,  Stearn  &  Topham.  Ele.-tric  lamps  and 
their  circuits. 

7.844  B.T.-H.  Co.,  Hastings  &  Wise.     Elestrie  motor  controller.?. 

7.845  B.T.-H.  Co.  (G.E.  Co.,  U.S.)  ^Alternating  current  motors.* 

April  9.   1903. 

7.853  Morgan.     Conductors. 

7.854  HAi.r..     Electrical  machines. 

7,8K5  Harrison.     Incandescent  lamp  wrapp.T. 

7.881)  Nai.der  Bros.  &  Thompson,  Handchik  &  Dykes.     Electricity 

meter  systems. 
7,905  Cover.     (Robinson,     Transvaal.)     Attiching     telegraph,     tele- 
phone and  other  wires  to  insulators  or  other  supports. 
7.910  Siemens   Bros.   &   Co.     (Siemens   &   Halske   A.-C...   Germany.) 

Pyrometers  or  thermometers  of  the  thermo-elertric  or  electrical 

resistance  type* 
7,910  Smith  &■  Aifhoi.z.     Automatic  switch. 
,923  N.tTHrsirs     &     Tiiomasphosphitwkkke     Ceski.i..schaft     .mit 

beschrankter     Hafti'nc;.     Electric     furn.ace.s.     (.Vpplicaliiui 

for  Patent  of  addition  to  No.  7,188/OS.)* 
7,930  Ebnek.      Electrical    ignition   devices.     (.Application    for    Patent 

of  Addition  to  No.  28.738/07.)* 
7.941    TiRNER.      Electric  brakes. 
7.943   B.T.-H.  Co.     ((i.E.  Co.,  U.S.)     Dynamo-clectric  machines.* 

April  10,  1908. 
7.9ti  (Jraw     Automatic  frog  for  ove.head  trolleys. 
7.951  Wiseman.     Covering  and  fireproDling  of  ele?tric  wire>. 
7.9lil   Sorensen.     Telephone  bridge  for  measurements  of  ohmic  resis- 
tances, not  affected  by  the  inductance  of  such  resistances. 
7.9  14  Baker.     Rendering  sanitarv  telephone  compartments. 
8,013  Siemens   Bros.    &    Cu.     (Siemens   &    Halske    A.-C.    Cermany.) 

Telegraphically  transmitting  signals  by  a  jierforated  strip.* 
i.017   Branco  &  (li'MPERT.     Manufacture  of  an  insulating  material.* 
■i.018  .Mey'eri.inc;.     Ampere-hour  meters.    (Date  applied  for,  7/8/07. )*t 
8.019  Bennett*  Hili,.     Clips  for  haulage  cables  and  the  like. 
April  11.   1908. 
AIac  FARi.ANE    &    BiRcJE.      Dvnamo-elecl  ric 


8.0li5  Cro.mptox    it    Co., 
machines.* 
Marks.     (Roberts, 


8,093 
8.097 
8,101 


Natal.)     Electrical  heating. 
Artom.     Wireless  telegraphv.     (Date  applied  for,  1 1/4/07. )*t 
.Siemens  Bros.  &  Co.  &  Topi.is.     Cooling  the  commutator  of  a 
dynamo-electric  machine.     (Application  for  Patent  of  .Addition 

t.i  No.  7,25.5/011.)* 

April   13,   19.)*. 
8.135   BKRJONNEAt*.      Telepbotographic  apparatus. 
8.148   Kriiuer.      Electric    foot-warmer.* 

8.170   Latham.     .Antiseptic  coverings  for  mouthpieces  of  telephones. 
8,190  Bosch.      Interrupters    for    electrical    ignition.       (Date    aiiplied 

for.   23/3/08. )*t 
8,200  Ei.KKTUiziTATs     Oes.      .Alioth.       Electrical    devices     for     the 

measiucment  of  speeds.     (Date  applied  for.  2/5/07. )*t 
.s  l'09   Uastian.     .Manufacturing  certain  c4ectric  appliances  and  appar- 

.ilus  therefor. 

.April    14,    1908. 
8,232   Lynn.     Point  shifting  mechanism. 
.S.25.5   Dic'KINsctN.      Brake    operating    mechanism. 
8.200   HcioTii  &  Mrookks,  Ltd.,  Booth  .t  Hrookks.     Means  for  ascer- 
taining the  m.ignelic  bearings  of  .1  distant  olijc-ct. 
8.277  iSciiEi.l.ER.      Prodiulioii  of  high  frcipicncv  elc'ctrieal  oseillations, 

(Date  applied  for,  13/8/07.)*t 
8.283  Smith.     Switches. 
8,289   Lamkin.  Ckokts,  &    Heazi.ey.      Circuil    tester,   faidt    and   sp.irk 

locator  for  induction  coils. 
8,2!M    l.vNoWciRTHY.      Choking-coils  for  use  with  arc-lamps.* 
8, .308   Davy.     Aiv  lamps. 

April   15.   1908. 
8,375  .loNES.      .\rc  lamp-*. 

8,377   Peck.     .Alleriuiting  current  distribution  systems. 
8.380  A.-C.    Bhown.   Boveri,  &  Cie.     Thrust   balancing  in  steam  or 

gas   turbines   using  reversible   propellers,     (Date   applied   for. 

24/8/07. )*t 
H.ll  I    Vi.i.i^KMEiNU  Ki.r.KTUiciTATs.liKS.     .Alternating current  molorsof 

the  connnutator  type.      (  Dat^"  applied  f  cr.  17/4/07.)* 
s.ll.'i    \iir.i;i;Kii  \TH.      Dvnanu)  eleclrie   machines.     (Dale  nppliisl   for, 

2.-./l/07.)*t 
8.110  i^-   s.lil    Wcu.iMMM  I.AMPKN    .A.-CJ.     Filnmenls  for  incandeseenl 

l.impi.      (Date  applied  for.  20/4/07. )*t 
8.425   Ev»Ns.     (Eleklroibi-mi''cl'e   Werke,  (Jermniiy.)     rroduetioi    of 

eloetrieal  diselmrge.* 
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lllllli    Sl'KllKK  ATH1NS. 

BriiNS.      Kli'itriially-opprated     lucks 
applicl  for.  21/5/07.) 

1!107    SPECIFII  ATIUNS. 

KiHMKK.     ProJiii'tion  aiul  iiiKinlenaiu 
hifili  fii't|iu-iK'y. 

KruMKK.      Hintziati  tfli'|ihoiiy  anil  apparatu: 

PusTANs.      Kloitrical  ignition  apparutns, 

Cbami'.     Single  pha.se  alteniating-curient   motors. 

WliBB.      Hadio-telegraphy  and  radio.telei)liony. 

Hkvis  &  Anuoi.d.     Are  lamps. 
Bkvis  &  Anc.()i,i>.     Are  lamps.     ( Uate  applied  for,  5/4/07.) 

.Mkkshox.     .Vltcrnatingc  iirrent   dynanio-eleetrie   macliincs. 

(!es.  fik  iiRAHTLost:  TELEuRArH  1 1).  Reipivcrs  for  wireless  tele- 
graphy.     (Date  applied  for,  H)/4/(Ki.) 

\'aM)EU\  Ki.r..     Switches. 

Kessi.er  &  ,lKLUH.     Electric  alarm  hells. 

Brook  &  Hirst.  Multiple  switch  controlling  apparatus  for 
electric  circuits,  .specially  applicable  to  motor  starters. 

Dei'tschk  (Jasgluhlicht  Akt.-(;es.  (Auer  Ges.).  Manufac- 
ture of  metallic  illuminating  bodies  for  inoandeseenee  lamps. 
(Date  applied  for.  30/8/0(i.) 

B.T.-H.  ("o.  ((i.E.  Co..  U.S.)  Joints  between  incandescent  lamp 
lilaments  and  leading-in  wiie.s  or  supports. 

Ai.i-cemeine  Elektkicitat.s  Ges.  Incandescence  bodies  for 
electric  lighting  and  heating  purpo.ses.  (Date  applied  for, 
17/4/00.) 

Uavis.     Electric  lamp-holder  ajiplicable  for  motor  carriages. 

B.T.-H.  Vi).  (G.E.  Co.,  U.S.).  Miiehincs  for  insulating  con- 
ductors. 

Ei.ECTKir  &  Ordnance  Accessories  Co.  &  Hall.  Electro- 
magnetic circuit  breakers. 

C.\.MrnEi.L.     Incandescent  lamp  bulbs. 

I'drzellanfabrik  Kahla,  Filiale  Hermsuokk  Klosterlaus- 
NITZ.     Insulators.     (Date  applied  for,  145,06.) 

Tanner  &  Claremost.     Cables  and  the  liondiiig  thereof. 

Siemens  Bros.  &  Co.  &  Gbimston.  Electrical  messenger  call 
and  crder  installations. 

BoTTiNO  &  BoTTisc.     Electric  sign  switches. 


COMPANIES'  MEETINGS  AND  REPORTS. 


BAKER  STREET  &  WATERLOO  RAILWAY  CO.— Sir  Geo.  S.  Gibb  at  the 
meeting  on  Mondaj'  stated  that  for  the  first  time  they  entered  the 
ranka  of  dividend-paying  railways,  being  able  to  pay  not  only  the  full 
4  percent,  on  the  preference  stock,  but  also,  out  of  their  own  resources, 
a  dividend  at  the  rate  of  j  per  cent,  per  annum  on  the  whole  of 
the  oi'dinary  shares.  He  believed  that  in  the  four  half-years  since  the 
railway  was  opened  it  had  shown  a  larger  percentage  growth  in  busi- 
ness than  any  tulie  railway.  During  the  past  six  months  they  had 
carried  nearly  13,000,000  passengers,  an  increase  of  3,000,000  (over 
30  per  cent.)  compared  with  the  corresponding  period  of  1907.  The 
increase  included  1,871,140  passengers  carried  at  workmen's  fares, 
about  14  per  cent,  of  the  total  number  carried,  but  yielding  an 
average  of  oidy  Id.  per  passenger.  The  explanation  of  the  relatively 
good  growth  in  traffic  was,  he  thought,  to  be  found  in  the  location  of 
the  railway.  The  "  Bakerloo "  railway  had  created  entirely  new 
facilities  in  travel,  and  did  not  depeml,  as  (.lid  so  many  new  lines,  on  the 
diversion  of  tratlic  from  any  other  railway  route.  The  development  of 
through  tratHc  was  especially  satisfactory.  They  had  through  book- 
ings with  nine  diti'erent  companies,  and  out  of  a  total  trattic  of  about 
13,000,000  fia.ssengers  about  4,760,000,  or  36  per  cent.,  had  been  pa,s- 
sengers  travelli.ig  with  through  tickets.  The  tiuough  trattic  exchanged 
with  the  Central  London  Railway  had  been  specially  satisfactory, 
amounting  to40,0C0  pa.ssengers  per  week,  with  the  Piccadilly  tube  had 
been  65.000  per  week,  and  with  the  Cityft  South  London  about  30,000 
I>er  week.  Their  average  receipt  from  their  proportion  of  through 
tratlic  was  1  36d.  [jer  passenger,  their  average  receipt  from  all  trattic 

through  and  local)  being  l-48d.  per  pa.«senger.  The  Paddington  ex- 
tension was  still  under  consideration,  and  hoped  to  be  able  to  make  a 
recommendation  on  the  subject  at  the  next  meeting. 

CHATHAM  &  DISTRICT  LICfHT  RAILWAYS  CO.— The  receipts  for  the 
halt-year  cnde<l  .June  were  £19,061.  lis.  7d.  and  exiieii.ses  i;ia,433.  4s. 
After  payment  of  rent  of  Kocbester  ('orporation  lines  '£990.  IBs.  3d.), 
ilebeiiture    interest   (£],234i,    &c.,    and    crediting    balance    forward 

i.347.  14s.  4d.)  there  is  £4.434.  8s.  3d.  available.  The  directors  re- 
commend payment  of  the  due  preference  <lividend,  leaving  £l,494.8s.3d. 
to  be  carried  to  revenue  new  account.  Owing  to  continued  trade  de- 
pression ill  the  Chatliam  district,  the  revenue  for  the  half-year  has 
been  disapiiointiiig.  Rochester  Corporation  extension  lines  to  Strood 
Hill  and  Krindsbury  were  opened  at  Easter  and  leased  to  the  com- 
|)any.  Satisfactory  arrangements  were  mafle  for  sup|)ly  of  current  for 
these  extensions  from  the  Kent  Electric  Power  Co. 

CHILIAN  ELECTRIC  TRAMWAYS  &  LIGHT  CO.  (LTD. )— The  report  for 
1907,  presented  at  the  meeting  on  Monday,  stated  that  the  result  of 
the  year's  operations,  after  deducting  interest,  &c  ,  shows  a  credit 
balance  of  £14,160.  A  debit  balance  from  last  year  of  £2,447  leaves  a  net 
balance  of  £11,712.  £10,000  has  been  transferred  to  renewals  reserve, 
leaving  £1,712  to  be  carried  forward.     The  tramway  returns  show  a 


total  of  61,451,234  [lassengers  carried,  against  50,998,903  in  1906.  The 
business  of  the  electric  lighting  department  showed  a  gratifying  do- 
velopmeiit,  the  prolit  for  1907  amounting  to  $470,928.81,  against 
9310,448.89.  Sir  Julius  Wernher  .said  there  had  been  satisfactory  de- 
velopments both  in  the  tramw.iy  and  in  the  lighting  department.s. 
They  had  c;irried  10,000,000  more  pas.sengers  than  in  1906,  and  had 
earned  increased  profits  in  the  light  and  power  departments.  They 
were  not  in  a  (>osition  to  |iay  any  dividend,  and  it  was  greatly  to  be  re- 
gretted that  the  larger  part  of  the  capital  remained  unremuneiative. 
Negotiations  for  a  revision  of  the  tariff  were  being  continued,  and  he 
had  no  doulit  u  satisfactory  .irtangemont  would  be  finally  arrived  at. 

CHLORIDE  ELECTRICAL  STORAGE  CO.  (LTD.)  -  For  the  year  ended 
June  30  the  accounts  show  a  [irolit  on  trading  of  £24,945.  The  directors 
recommend  a  dividend  of  10  per  cent,  and  the  transfer  of  £2,000  to  re- 
serve, carrying  forwanl  (.10. 612. 

EDMUNDSON  S  ELECTRICITf  CORPN.  (LTD.)— At  the  meeting  hi.-t 
week  Mr.  P.  Dcbell  Tuckott  said  the  reduction  in  trading  prolit  was 
.accounted  for  by  the  smaller  turnover,  conse([uent  upon  the  com- 
pletion of  various  works,  and  by  the  fact  that  the  local  authority 
losses  had  been  charged  directly  against  protil  instefid  of  to  reserve, 
as  formerly.  Investments  and  advances  to  subsidiary  companies  stood 
at  £1, 409,774,  against  £1,450  700.  The  reserves  had  been  increased 
from  £182,073  to  £183,664.  There  was  nothing  to  warrant  the  im- 
pression abroad  that  the  electric  supply  industry  was  retrograding. 
The  profitiible  character  of  the  business  had  not  realised  the  extrava- 
gant hopes  which  were  once  entertained  of  it,  but  he  found  it  diffi- 
cult to  conceive  a  business  offering  a  more  stable  source  of  income 
or  a  more  adequate  security  for  its  mortgage  obligations. 

GREAT  NORTHERN,  PICCADILLY  &  BROMPTON  RAILWAY  CO.— Sir 
Geo.  S.  (jibb  stated  at  the  meeting  on  Tuesday  that  the  develojiment 
of  the  Piccadilly  line  had  been  unusually  ra|)id.  The  company  had 
carried  17,500,000  passengers  during  the  past  half-year,  an  increase  of 
5,500,000  over  the  corresponding  period  of  last  year.  Their  through 
trattic  had  well  developed.  They  had  carried  4,500,000  |)eople  «itli 
through  tickets,  which  was  25i  per  cent,  of  their  total.  There  was  a 
slight  decrease  in  expenditure,  and  they  found  the  equipment  of  the 
railway  was  lasting  exceedingly  well.  The  directors  proposed  to  declare 
a  dividend  of  i  per  cent,  on  tlie  whole  of  the  paid-up  capital  of  the  com- 
pany— not  a  large  dividend,  but  the  most  satisfactory  result  they  were 
able  to  show. 

LANARKSHIRE  TRAMWAYS  CO.— The  receipts  for  the  half  year  ended 
June  30  were  £33,960.  14s.  Id.,  and  the  expenses  £18,992.  Os.  6d. 
After  providing  contributions  to  local  authorities  (£1,117.  15s.),  debeii. 
ture  interest  (£608),  &c.,  and  crediting  balance  forward  with 
£894.  17s.  4d.  there  is  a  balance  of  £14,020.  Is.  The  directors  recom- 
mend payment  of  dividends  at  the  rate  of  6  percent,  for  the  half-year 
(against  5J  per  cent,  last  .June  half-year).  £5,155.  Is.  lOd.  is  carried 
to  revenue  new  account.  Trattic  receipts  have  again  been  \ery  satis- 
factory, exceeding  by  over  £4,000  those  for  the  corresponding  half  of 
1907.  The  proceeds  have  been  utilised  in  constructing  two  extensions 
and  the  purchase  of  seven  additional  cars.  Owing  to  deUays  in  pass- 
ing the  plans  and  late  delivery  of  certain  materials,  the  lines  were  not 
opened  as  early  as  anticipated.  The  B.  of  T.  inspection  of  these 
extensions  took  place  on  Aug.  7  inst.  As  the  company's  plant  is 
already  working  at  full  load,  negotiations  are  pending  for  a  supply  of 
current  which  will  obviate  for  the  present  further  capital  expenditure 
on  power  station  plant. 

LIVERPOOL  OVERHEAD  RAILWAY  CO.— At  the  meeting  on  Tuesday, 
Sir  \Vm.  15.  Forwood  said  there  had  been  a  slight  improvement  in 
their  earnings  which  enabled  them  to  paj'  a  small  dividend  upon  the 
ordinary  shares.  Compared  with  the  same  half  of  last  year,  tirst- 
class  travel  showed  a  falling  oH'  of  17,769,  and  third-class  a  decrease 
of  116,953;  liut  in  the  cheap  workmen's  return  tickets  there  was  an 
increase  of  92,000.  Their  net  railway  piissenger  trattic  showed  a  de- 
crease of  42,148  |ia,s.sengers,  re|irc.sentiiig  £477.  The  gross  revenue 
was  £37,868,  .-ind  the  working  expenses  £30,61 1.  A  dividend  of  5  per 
cent,  was  reconimciiilcd  on  the  1892  (ireferciico  shares,  absorbing 
£3,000,  and  leaving  £4,207  to  carry  forward.  They,  hrul  effected  a 
saving  in  rates,  and  their  ap[xial  to  Quarter  Sessions  was  largely  suc- 
cessful. The  working  of  the  tramways  had  been  satisfactory-,  ami 
they  had  materially  contributed  to  the  gross  profits  The  number  of 
passenf^ers  c.irrietl  l.)y  the  tramways  showed  an  increase  of  14.161. 
Through  bookings  with  the  L.  &  V.  Railway  were  still  disappointing. 
The  renewal  fund  had  now  reached  £35,913.  Referring  to  the  origin  of 
the  Overhead  Railway,  Sir  William  .said  that  if  they  could  have  fore- 
seen the  introduction  of  the  telephone  and  the  establishment  of  electric 
tramways,  the  Overhead  Railway  would  certainly  not  have  been  built 
without  substantial  a.ssistanc^  from  the  Dock  Board,  which,  had  greatly 
benetited  from  the  railway.  It  was  somewhat  remarkable  1  hat  even 
with  the  .serious  competition  of  the  Corporation  tramways  and  the 
electrical  service  on  the  L.  &  V.  Railway  they  had  been  al  Ic  to  hold 
their  traffic  so  well.  In  1902  the  total  traffic  was  8,315,000  ;  last  year 
it  was  8,915,000,  but  in  conseipiencc  of  the  reduction  made  in  the  fares 
these  600,000  more  passengers  were  (utrricd  for  £722  loss  moiie,\ .  The 
revenue  had  fallen  from  £68,179  to  £67,457,  chieHy  due  to  the  work- 
men's trattic.  The  revenue  per  pa.ssenger  went  down  from  166d.  to 
l'29d.  He  was  doubtful  if  tne  workmen's  trattic  paid  the  actual  cost 
of  conveyance,  to  say  nothing  of  cost  of  maintenance  and  interest  on 
capital. 

METROPOLITAN  DISTRICT  RAILWAY  CO.— At  the  meeting  on  Wed- 
nesday Sir  Geo.  S.  Gibb  said  the  company  was  now  in  a  sounder  finan- 
cial position  than  formerly.  The  capital  expenditure  during  the  half- 
year  had  been  i.59,499.     Tlie  estimated  expenditure  for  the  current 
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half  year  was  £75,000  for  a  number  of  improvements  of  the  railway 
luoperty,  rolling  stock,  &c.  They  had  a  good  half-year,  they  had  carried 
29,500,000  iiassengers,  a  slightly  larger  number  than  the  number  carried 
in  any  previous  half-year,  and  4,0C0,000  more  than  in  the  corresponding 
period  of  1907.  In  mone}' the  increase  was  £27,433.  Their  traHic  was 
derived  as  to  81  per  cent,  from  first-class,  lOA  from  w-orkmen,  and  81 
from  third-class.  Season  ticket  revenue  showed  an  increase  of 
£8,326.  The  average  receipt  per  passenger  had  been  l'86fl.  The 
chief  item  of  increase  in  ex|ienditiire  was  in  train  working,  which 
showed  an  increase  of  £18,185.  The  whole  of  that  increase  was 
in  the  cost  of  electric  current,  but  not  in  the  price  of  current. 
The  price  paid  for  current  had  gone  down  by  about  IJ  per  cent, 
in  comparison  with  the  corresponding  half-year.  The  cost  of  train 
woiking  in  the  first  half  of  1907  was  shown  as  £56,486.  That 
was  the  cost  of  electric  current,  including  the  sub-stations.  Of  th.'it 
sum  £55,642  represented  pa_yment  for  current.  The  car-miles  run  in 
the  half-year  for  which  the  current  was  used  were  8,145,790.  In  the 
past  half-year  the  item  for  train  working  «as  £74,824.  Of  that 
£73,167  represented  payment  for  current.  The  car-miles  correspond- 
ing to  that;  item  w'ere  9,509,527.  The  increase  in  car  mileage  run  w.as, 
therefore,  12  per  cent.  The  cost  per  car-mile  was  l-847d.,  compared 
with  l'639d.,  and,  allowing  for  the  reduction  in  the  actual  jirice  per 
unit  paid  for  current  worked  out  at  an  increase  in  consumption  per 
car-naile  of  14  [jcr  cent.  That  liad  Ijeen  due  to  the  increase  which  had 
taken  place  since  the  first  half  of  1907  in  the  acceleration  of  trains  and 
a  few  other  causes.  The  increase  in  train-miles  had  been  23|)er  cent, 
on  the  District  Railway  and  16 J  per  cent,  in  the  mileage  run  by  the 
District  cars  altogether.  The  car-mile  receipts  during  the  last  half- 
year  had  been  9'27d.,  compared  with  9'24d.  The  net  result  of  thejhalf- 
year  was  a  debit  balance,  after  payment  of  all  debenture  interest,  of 
£8,951,  compared  with  £18,035  deficiency  in  the  first  half  of  1907. 
He  had  no  doubt  those  deficiencies  would  before  long  entirely  dis- 
appear from  the  District  accounts.  Their  railway  was  in  good  con- 
dition to  earn  revenue.  Their  fares  were  slightly  higher,  and  therefore 
they  got  the  benefit  from  any  increased  traffic. 

LOCH  LEVEN  WATER  &  ELECTRIC  POWER  CO.— At  the  meeting  on 
Wednesday  Mr.  .J.  D.  Bonner  said  that  the  British  Aluminium  Co. 
held  the  whole  of  the  issued  capital,  and  the}'  had  now  agreed  to  sub- 
scribe for  the  balance  authorised  (£750,000)  and  thus  (jlace  itself  in  a 
position  to  provide  all  the  funds  necessary  for  carrying  out  that  impor- 
tant scheme.  He  had  just  returned  from  the  works  at  Loch  Leven, 
where  he  had  been  amazed  at  the  great  progress  made  in  bringing  the 
works  to  the  operating  stage,  and  be  was  convinced  thej'  would  be  in 
a  pasitiou  to  produce  aluminium  at  Leven  several  months  earlier  than 
they  had  recently  been  contemplating. 


NEW  COMPANIES,  STATUTORY  RETURNS, 
GAGES  AND  CHARGES,  &c. 
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NEW  COMPANIES. 

BENJAMIN  ELECTRIC  (LTD.).  (99.126.)— Reg.  Aug.  7,  capital  £1,000 
in  £1  shares,  to  ac([uirc  from  the  Benjamin  Klectric  Mfg.  Co.  (Chicago, 
111.)  the  benefit  of  certain  inventions  relatimj  to  electrical  clusters  and 
lighting  specialities,  and  to  carry  on  the  business  of  electriciiins,  pro- 
ducers .and  workers  of  and  dealers  in  electricity,  &c.  Private  company. 
First  directors,  R.  B.  Benjamin,  W.  D.  Steele,  W.  C.  .Jones,  K.  H. 
Addington  and  B.  J.  (irigsby. 

ELECIRICITY  (LTD.).  (99,119.)-Reg.  Aug.  6,  capital  £1,000  in  £1 
sharo,'^,  toae(|uiri>  troni  C.  A.  1  .  Duranty  the  benefit  of  certain  inven- 
tions relating  to  the  production  of  electricity,  and  to  carry  on  the 
business  of  electricians,  engineers,  suimliers  of  electricity,  &c.  First 
directors,  C.  A.  F.  Duranty  and  C.  E.  De  Wolf,  and  the  following 
nominees  of  C.  E.  De  Wolf— viz.,  W.  C.  Bacon,  N.  Dunn  and  T.  F 
Harrison  (.all  |icrtnanentV 

MERSHON  INSULATOR  (HIGH  TENSION)  SYND.  (LTD.)  (99,143.)- Reg. 
-Aug-  8,  capital  £20,000  in  £1  .-.hares,  to  .acquire  certain  rights  in  con- 
nection with  an  invention  relating  to  improved  high-tension  insula- 
tors, and  to  carry  on  the  business  of  an  electric  power  and  supply  com- 
pany. Private  company.  Fust  directors,  R.  1).  Mershon  (pcrnia 
nent,  subject  to  holding  50O  shares),  H.  \V.  Fo.\,  M.  F.  Armstrong. 
W.  A.  Wills,  W.  Praeger  and  S.  Scott.  .So  long  a.s  Earl  Dysurl  is  a 
shareholder  he  may  nominate  one  director,  W.  Praeger  being  his  first 
n(>mincf, 

SOLIUM  ELECTRICAL   CO.    (LTD.  I     (99.009.  —Keg.  .Inly  28,   cauital 
£4",,000  in  40,000  shares  of   £1   each   and   40,000  shares  of  Is.  eacii,  to 
carry  on  the  business  of  manufacturers  of  and  dealers  in  electrical,  in 
CHiide-scent  iilument  lamps,  electrical  CMiginci.Tsaiid  contractors,  mnnu 
factnrcrs  of  and  dcalors  in  electrical  apparatus,  &(;,     First  directors, 
T.  A.  Hill,  .1.  Mc( Council  and  E.  .lartline. 

STATOTORY  RETURNS. 

BARN8LEY&  DISTRICT  ELEJTRIC  TRACTION  CO  (LTD.)— The  rot  in  n 
lo  May  30  gives  capital  aa  ijO.OOO,  in  6,000  ordinary  and  5,000  pre 
fcrunce  shares  of  £5  each,  of  which  4,007  ordinary  and  4,400  preferoin ■■■ 
have  been  taken  up.  £42,035  has  been  received.  Mortgages  uiul 
charges,  £21,0C0. 

CALOOTTA  TRAMWAYS  CO.  LTD.)  -According  to  return  to  Aiuil  28 
Capital  is  £950.030  in  140.000  ordinary  and  50.003  piolerenco  share-*  of 
£5  each,  of  which  157,610  ordinary  and  44,027  preference  have  been 
taken  up.     £2  per  .share  lias  bscn  calle:l  up  o.t  4,a03  ordinary,  £2.  10s. 


I  ])er  share  on  8,000  ordinary,  £3  10s.  per  share  on  22,000  ordinarv,  £5 
per  share  on  £79,430  ordinary,  and  £5  per  share  on  £44,027  preference. 
£723,085  has  '.>een  received.  £185,100  is  considered  as  paid,  being  £5 
per  share  on  23,780  ordinary,  £3  per  share  on  4,400  ordinary,  £2.  lOs. 
per  share  on  8,000  ordinary  and  £1.  10s.  per  .share  on  £22,000  ordinary. 
Mortgages  and  charges,  £350,000- 

EASTERN  &  SOUTH  AFRICAN  TELEGRAPH  CO.  (LTD.)— The  return 
to  May  28  gives  capital  as  £600,000  in  £10  shares,  all  of  which  have 
been  taken  up  and  paid  for  in  full-     Mortgages  and  charges,  £449,500. 

EVERSHED  &  VIGN0LE3  (LTD.)— Return  to  .July  6  gives  capital  as 
£50.000  in  £10  shares,  .ill  of  which  have  been  taken  up  and  paid  for  in 
full.     Mortgages  and  charges.  £11,490. 

FRINTON  ON-SEA  &  DISTRICT  ELECTRIC  LIGHT  &  POWER  CO.  (LTD.  )— 
According  to  return  to  July  21,  capital  is  £6,500  in  5,000  ordinary  and 
1,500  preference  shares  of  £1  each,  of  which  751  ordinary  and  1,500 
preference  have  been  taken  up.  £1  per  share  has  been  called  up  and 
£2,251  has  been  received.     Mortgages  and  charges,  £6,100. 

GLOBE  TELEGRAPH  &  TRUST  CO  (LTD.)— The  capital  in  return  to 
.July  14  is  £5,000,000,  in  250,000  preference  and  250,000  ordinary 
shares  of  £10  each,  of  which  181,127  preference  and  181.127  ordinary 
have  been  taken  up.  £10  per  share  has  been  nomin.ally  called  up. 
£438,115.  5s.  has  been  received  in  cash,  and  ,£3,167,450  is  considered 
as  paid  on  316,745  shares.     Mortgages  and  charges,  nil. 

HINDHEAD  &  DISTRICT  ELECTRIC  LIGHT  CO.  (LTD.— In  return  to 
.June  16  capital  is  £15,000  in  £1  shares,  of  which  12,706  have  been 
taken  up.  £1  jier  share  has  been  called  up  and  paid  on  2,206  and 
£10,500  is  considered  .is  paid  on  the  remainder.  Mortgages  and 
charges,  nil. 

LOWNE  ELECTRIC  CLOCK  &  APPLIANCES  CO.  (LTD.)— Return  to 
June  16  gives  capital  as  £8,000  in  £1  shares,  of  which 6,507  have  been 
taken  up.  £1  per  share  has  been  called  up  on  1,C07  and  £1,0C0  has 
been  received,  leaving  £7  in  arrears.  £5,500  is  considered  as  paid. 
Mortgages  and  charges,  £475. 

POTTERIES  ELECTRIC  TRACTION  CO.  (LID.)— The  capittil  in  return  to 

May  26  is  £600,000  iu  300,COO  ordinary  and  300,000  i)reference  shares 
of  £1  each,  of  which  245, COO  ordinary  and  245. OCO  preference  have 
been  taken  u(i.  £1  per  share  has  been  called  up  on  178,340  ordinary 
and  245,000  laeference  and  £423,340  has  been  received-  66,660  .shares 
are  considered  as  fully  jiaid.     Mortgages  and  charges,  .£245,000. 

WEST  AFRICAN  TELEGRAPH  CO.  (  LTD.)— In  return  to  .June  11  cajatal 
is  £400,000  in  £10  shares,  of  which  25,109  have  been  taken  up. 
£231.090  has  been  received.     Mortgages  and   charges,  nil. 

WESTERN  TELEGRAPH  CO.  iLTD.)— Return  to  May  27  sives  capital 
as  £2,500,000  in  £10  shares,  of  which  207.930  have  been  taken  up.  £10 
per  share  has  been  called  up  on  130, OCO,  ami  £1,300.000  has  been  re- 
ceived.    £779,300  is  considered  as  paid  on  77,930.     Mortgages  and 

charges.  £800,000. 

MORTGAGES  AND  CHARGES. 

MOUNTAIN;&  GIBSON  (LTD.)— Issue  on  Jul.\  28  of  £3,500  debentures, 
part  of  a  series  of  which  particulars  have  alread3'  been  filed. 

APPOINTMENT  OF  RECEIVERS,  &c. 

UNITED  ELECTRIC  LIGHT  &  POWER  SUPPLY  CO.  iLTD.)— Notice  of  the 
appointmeiit  of  .1.  K.  Hollinnbery,  ('.A.,  6,  Howard-street,  (Jlossop,  .as 
receiver,  on  March  25,  1905,  under  powers  contained  in  debenture 
dated  March  25,  1903,  has  been  liletl  [luisuant  to  sec.  11  (3)  of  the 
Companies'  Act,  1907. 


CITY  NOTES. 


MEMORANDA  (Aug.  13).— Bank  rate  2A  per  cent,  (since  May  28, 1908). 
Price  of  silver,  24,',.d.  poroz.  Consols  fab ,',.  -86 1 ,',  for  money  and  86  j  — 
86J  account.  Consols  Pay  Day,  Sept.  1  ;  Stock  and  Shares  Continua- 
tion Day,  Aug.  25  ;  Ticket  Day,  Aug  26  ;  Pay  Day,  Aug.  27. 

PiiicKS  OK  MKTAiji  (London). — Copjxr,  cash,  60.1— 60,"',;  :  three 
months,  60j — blp.  Ltnd,  English,  13 1'  ;  foreign,  13.  Sjx^llcr, 
foreign,  19^— 20ii.  Tin,  English,  136  — 137ii  :  foreign,  ctuih,  138  — 
138;j,  three  months,  139 — 139|.  Iron,  (JleveUuid,  cask,  61/ — 51/3  ; 
three  months,  50  7.  

MATHER  &  PLVTT  (LTD.)  -J'lie  directors  announce  an  interim  divi- 
dend on  the  oiibMar\  sh.ircs  of  5  per  cent,  (tax  free)  for  the  half  your 
ended  .iunc  30.  Inang  al   the  r.ilc  of  10  per  cent,  per  annum. 

OLDHAM,  ASHTON  &  HYDE  ELECTRIC  TRAMWAY  (LTr.)-An  interim 
dividend  of  5  pel  cent,  per  .annum  (5s.  per  share),  le.ss  lax,  on  the 
o/dinary  shares  for  tho  |>j»,st  h,alf-year  has  luaai  iledared. 

OXFORD  ELECTRIC  CO.  (LTD.)  -The  directors  have  declared  an  in- 
terim di\  idinil  at  the  rale  of  5  p<  r  (cnl-  (2s.  6d.  per  share),  tax  free, 
on  the  orilHiiiiy  shares  foi  (hi'  p.isl  half-year. 

RANGOON  ELECTRIC  TRAMWAY  &  SUPPLY  CO.  (LTD.)— This  conipony 
is  inviting  ajiplications  for  an  is..-«c  of  10,000  6  |x>r  cent.  £5  cumulative 
piefercnce  snares  at  a  premium  of  2s.  6d.  per  share. 

TYNE8IDE  TRAMWAYS  &  TRAMR0AD8  CO.— Tho  di\isiblo  balance  for 
the  past  year  i--  £2,45^.  .\fler  paying  preference  divideml.  placing 
£900  to  reserve,  and  applying  £330  i"  r.iln.  ii.iu  nl  f,iiin:iti,in  ixpi-usc^, 
the  carry  forward  is  i728. 
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jr;Hjriition  ■ 

.  r8i.  &  Waterloo  By.... 

Uu^aniej- 

B&rrow  

B«ih  Klectrto  Trains,  Ltd... 
BtrkcDhead  Corporation  .., 
Birmlngb&m  CorporatloD... 

Birmingham  &  Mid 

Blackburn  Oorporatloa 

Blackp^l  Curporatlon 

Blackivjol  aud  Fleetwood.. 

Bolton  Corporation 

Bombay     

BournemoDth  Corporation- 
Bradford  Corporation 

Briifhton  Coruonitlon    

Brblol  TramH  &  Carriage... 

Bomloj  Corporation 

Burton  Oorporatlon   

Bury  Corporation  

Calcutta  Tramways  Oo 

Cardiff  Corporation  ».■ 

CaTehill 

Central  London  Railway  ... 
ObarlugO^KustoQ&U'stead 
Chatham  OC  Dist.  Lt.  Rys. ... 
City  &  South  London  Kly... 

City  of  Birmingham  , 

Colchester  Corporation 

Cork  hlectrio  Trams  Co.  ... 

Croydon  Corporation     

Devonport  &  Dist.  Trama.. 

Dover  Corporation 

Dublin  &  Luoan  Railway.. 

Dublin  United , 

Dudley-Stourbridge 

Dundee  Corporation 

Baat  Ham  Council 

Eieter  Corporation 

Falkirk  and  District 

Qatesbead  &  Dist.  Trams... 

OlaKgow  Corporation 

Qlossop 

Oraveeend— Northfleet 

Great  Northern  &  City  Rly.. 
Gt.Northern,  Piccadilly, i&c 
Greenock  &  Port  Gla^'gow... 

Hartlepool  Tramways    

Hastings  £lec.  Trams  Co.... 

Hong  Kong  

Hudilersbeld  Corpn 

Hull  Corporation 

Qford  Diotrict  Council 

tlkeston  District  Council  ... 

Ipswich  Corporation 

Isle  of  Xhanet  Co 

Jarrow   

Ketgfaley  Corporation    

Kidderminster  Sl  District... 
Kilmarnock  Corporation  ... 
Lauarksbirc  Trams  Uo.    ... 

Lancashire  United 

Lsamington 

Leeds  Corporation 

Leicester  Corporation 

Leith  Corporation 

Lincoln  Corporation 

Liverpool  Corporation  

Liverpool  Overhead  Rly.  ... 
•iiOndon  County  Council  .. 

London  United   

Lowestoft 

Maid-^tone  Corporation 

Manche.ster  Corporation  .. 

Mersey  Railway  

Menhyr 

Metropolitan  Dist.  Railwa} 
Metropolitan  Elec.  Trams... 

Uiddluton 

NeUon  Corporation    

Newcastle-on-Tyne  Corp. ... 

Newport  (Uon.)  

Northampton  Corporation . 
Oldham,  Asbton  &  Hyde... 

Oldham  Corporation 

Penh  (N'.B.)Corporation  ... 
Perth  ( W..\. )  Klec.  Trams... 

Peterborough   

Portsmouth  Corporation  ... 

Potteries    

Preston  Corporation  

Botherham  Corporatton   ... 

Rothesay  

*^al  ford  Corporation  

Bheeroess  

Sheffield  Corporation 

Singapore  Trams  

South  Metropolitan   

South  Staffs 

Southend  Corporation  

SoQlhport  Tramways 

Slaiyb(1gc,Hyd.',i-.-.,Jt.Bd. 
Suodariand  Corporation  ... 

Sunderland  District  ., 

Swansea  Trams  

Taunton    ' 

Tynemouth  and  District  ... 

Trneside  Trams  Oo 

Wallasey  District  Council... 

Walsall  Corpn 

WarriDgun  Corpn 

West  Ham  Corporation 

Weston 'Super -Mare    

Wolverhampton  Co 

Wolverhampton  Corpn 

Worcester 

Wrexham 

Yorkhihirn  W.B.  Trams ...... 

Torkahire  Woollen  District. 


Week 

ended. 


Ins. 

or  Deo. 

(a) 


AaoaxoATB 


,«»;,»'.!  Amount 


£ 

Auk. 

e 

1,638 

July 

31 

180. 

4»B. 

i 

23.383 

8 

533 

8 

2,660 

July 

31 

183 

^j 

31 

361 

Au«. 

i 

i,;bo 

*'* 

8 

6,;6J 

July 

94 

830 

Aug. 

t 

1,198 

■• 

' 

3,U< 

July    16 
Aug.     0 


.•      11 

■>        8 

July"  31 

Aug.      8 

•I        8 

..        6 

..        9 

July   31 

Aug.     6 

7 

•luly   31 

Aug.     8 

7 


July    31 
Aug.     5 


July  31 
Aug.      8 

8 
July  31 
Aug.     8 

8 

July   31 

..     31 

Aug.     6 

,.  '    8 


5 

::  8 

July  31 

Au«.  6 

July  31 

Aug.  8 

I.  6 

M  S 

July  31 

Aug.  1 


July  31 

Auk.  8 

July  31 

..  31 

Aug.  8 

•  >  8 


July    31 
Aug.     9 


July  31 

Aug.  8 

July  31 

Aug.  5 
6 

July  31 

Aug.  lu 

July  2^ 

Aug.  9 

Jul^'  31 
„      51 

31 


Aug. 
July 
Aug. 


Aug. 


July 


Aug. 
July 


30 
!9 
31 
3 

31 
31 

Aug.     9 
July   31 


S,S37 

r32,5I9 

2,603 

3,570 

2,ll2 

6,891 

1,12.'. 

343 

1,251 

K17,i68 

"iu 

6.618 
3,ol5 
1,2:0 
2.975 
2,850 

"lias  I 

1,S9S  I 
511 
318 
212 

6,901 
879 

1,220 

1,116 
462 

1,033 

17,270 

138 

262 

1,221 

eoo 

396 
1,977 

I'i'ses 

2,773 

631 

190 

609 

3,103 

125 

170 

163 

163 

1,271 

1,734 

315 

6,853 

2,715 


11,033 

1,610 

36,876 

10,767 

283 
17,428 
1,927 

203 

8,110 

6,809 

377 

163 

3,966 

"739 

605 

2.037 
192 

1,311  I 
162 

3,3?8  ! 

1,7J6 
781 
712  i 
672 

4,731  { 
71 

9,888  I 


997  I  + 
922 


371 
831 

1,602 
754 

1,029 

47 

405 

566 

1,219 
66  S 

2,352 
325 
461 

1,035 
315 
107 

1,919 

1,1'J8 


£ 

+ 

67 

» 

20 

30 

+ 

6,698 

31 

+ 

85 

12 

+ 

5J6 

0 

+ 

11 

30 

+ 

41 

30 

+ 

38  < 

31 

„ 

83 

19 

+ 

a 

19 

10 

- 

216 

18 

_ 

123 

19 

+  n5,34l 

28 

- 

156 

18 

+ 

It'.) 

18 

+ 

329 

19 

+ 

19 

37 

+ 

70 

19 

2J 

19 

+ 

25 

19 

+ 

R294 

6 

+ 

9 

30 

+ 

2,381 

6 

+ 

560 

6 

+ 

10 

31 

136 

8 

+ 

75 

30 

+ 

40 

31 

+ 

19 

19 

+ 

86 

SO 

6 

19 

+ 

6 

5 

1,592 

5 

+ 

26 

30 

+ 

126 

112 

— 

48 

19 

-r 

16 

19 

_ 

9 

30 

+ 

21 

10 

5 

32 

. 

16 

30 

_ 

213 

6 

+ 

560 

6 

93 

30 

+ 

43 

30 

89 

6 

+ 

47 

19 

+ 

88 

19 

+ 

2 

19 

/ 

18 

- 

43 

10 

+ 

42 

45 

15 

30 

- 

7 

5 

+ 

27 

30 

+ 

30 

12 

+ 

39 

31 

74 

31 

+ 

32 

30 

35 

18 

- 

89 

6 

"  "688 

si 

_ 

628 

6 

+ 

5,617 

118 

+ 

274 

31 
19 

+ 

1,141 

19 

+ 

49 

6 

+ 

3 

30 

+ 

1,106 

6 

+ 

1,653 

?0 

22 

30 

.- 

1 

?18 

- 

303 

19 

+ 

77 

m 

17 

30 

+ 

16 

20 

+ 

13 

12 

3; 

32 

+ 

7 

30 

+ 

195 

19 

121 

30 

_ 

32 

5 

. 

06 

1118 

+ 

161 

30 

+ 

43 

19 

+ 

8 

i( 

162 

(20 

+ 

If>3 

30 

+ 

53 

20 

+ 

31 

19 

26 

30 

_ 

35 

119 

. 

119 

19 

+ 

193 

40 

+ 

22 

30 

6 

30 

+ 

17 

30 

31 

5 

. 

95 

18 

- 

27 

32 

+ 

8 

18 

41 

30 

. 

4 

30 

- 

87 

9 

— 

3 

30 

_ 

I 

30 

+ 

223 

32 

+ 

ns 

30 

£ 
15,319 
6,735 
599,lieil 
6,036 
17,450 
6,260 
7,338 
22,563 

iso'.'i'iu 

33,998 
82,482 
23,939 

45.516 

i.i.ua3,2<u 

31,066 
90.933 
18,569 
169,245 
23.511) 
5  280 
23,087 
11276,264 

2,721 
42,958 
19,915 
23,464 
17,512 
84,016 

14,210 

287,017 

13,622 

4,486 
873 
32,465 
24,389 
14,tl5 
17,485 

6,160 

30,'354 

170,232 
4,954 
6,269 
7,948 
30,470 
13,894 
7,133 
7.898 

31,197 

46,Sll 

8,813 

2,668 

7,836 

31,239 

3,193 

921 

3.260 

1,998 

40,266 

41,201 

4,889 

121,628 

14,687 


338,811 

8.990 

617,650 

208,973 

3,''13 

290,311 

11,141 

6.301 
53,913 
167,662 
10,906 
2,740 
70,602 

9,i2a 
17,907 
39,701 

1,9S6 
44,403 

3,751 
39,997 
54,968 

3,871 
11,383 

5,813 
91,576 

1,667 
111,294 

23,637 

26,396 

8,368 

8,215 

16,203 

23,181 

19,089 

27,637 

1,203 

6,414 

2,284 

17,531 

17,015 

40,421 
3,969 

13.687 
8,319 
8,224 
3,030 

39,153 

27,617 


Ino.  or 
D«o.  (o) 


10 
89 

f8,238 

78 

2,9;u 

332 

171 

1,'.10» 


+  3,450 

4-  910 

4-  1.182 

+  1,001 

+  1,166 
4K19.S194 
1,661 


1,080 
623 

1.220 

1,103 
413 

1,920 
U>',510 

138 
12.072 
4,1-10 

733 
1,245 

210 

"'  481 

311 

1 

89 

3S 

8,511 

1,085 

1,114 

928 

131 

'"  281 

1,447 

253 

69) 

i,s;o 

6,910 
4,065 
1,315 

to; 

"'  407 

£01 

489 

49 

100 

252 

428 

1 

123 

138 

3.79CI 

2,023 

316 

6,601 

2aB 


ELECTRICAL  COMPANIES'  SHARE  LIST. 


3,278 

1,660 

4-      68,664 

■{■        3,848 


12,832 

86 

7  7 

7.731 

33,573 

388 

135 

4,918 

"■   L.I0 

.^5 

72.' 

(0 

876 

111 

410 

493 

151 

187 

267 

1,063 


681 

219 

6)3 

378 

186 

4,712 

1,5W 

1,806 

58 

494 

211 

813 

1,374 

2.458 


LAST  I 

Drvi- 


10  9/0 
10;  6/0 

8«-J  4J% 

D 

St.  I 

b' 

5i 
St. 

b 

I 
St. 

b 

b 
St. 
10 


3/6 

HT. 

6,6 
3  6 

4% 

2  6 

2/8 

4% 

2/3 

2/6 

44% 

6/0 


10|  6/0 

8<-:  bX 


(ai  ruesc  coujparit.uus  are  with  the  oomspomiiDg  pericl 
i  Pltt»  2  daya.    •  Partly  eleotrioal.     t  Minus  3  Jays.     I  M 


luxt  year.         §  Flun  3 
i!ius  2  days* 


1,148 
day;. 


44% 

2% 

6% 

4/0 

60 

4i% 

4J% 

3/6 

26 

ax 

4/6 
6/0 
6% 
i% 
4% 

4J% 

1/6 

3/0 

4% 

2'6 

2/3 

4J?. 

ax 

iX 

44% 

8% 

6% 

4% 

3% 

44% 

6/0 

4/6 

4% 

6/0 

3/6 

34% 

iy. 

4/0 
0/6 

ml 

44% 
2/8 
2/6 
44% 
6/0 


St. 

) 

1 
St. 
St. 

l( 

IC 
St. 

It 
11 

St. 
St. 
St. 
St. 
St. 
101 
St. 
E 
lOG 
St. 
St. 
St. 
St. 
St.  I 

IS! 

10, 

St. 

6 

St. 

10    9% 

U    67, 

St.,  441 

6:  .. 
St.;  4% 


4% 

6/6 

44% 

4J% 

9>. 

4% 

4% 

i/fj 

6% 
44'. 

r/. 

n 

4% 

2/6 
^K. 

li'; 

6/. 

6X 
6% 
bX 
*i 
6/0 
6/0 

4/0 
4/. 
4/0 
MX 


0/6 

*ii 

iX 

2|X 

3J% 

3k 

3J% 


NAMB. 
ELECTRICITY  SUPPLY. 

Boomemouth  ft  Poole  Elec.  Sup.  Ord... 

Do.    44  per  Cent.  Cum.  Pref.  

Do.     6  per  Cent.  Cum.  Second  Pref. 

Do.    44  per  Cent.  Ueli.  Sl.ick  (red.) 
Bromley  [Kent)  El.  Lt.  k  Power  Shftres 

Do.  Do.  Int  Dchn. 

Brompton  ft  Kensington  EIcc.  Sup.  Ord 

Do.    7  percent.  Pref. 

Central  Elec.  Sun.  Co.4  Y  Gnar.Dh.Stock 
Charini;Cro»5(W.End4Cify)Bl.Sup.Co. 

Do.    4J  per  Cent,  Pref.  

Do.     4  per  Cent.  Dih.  Stock  (red.) 

Do.    City  UndertBking  4};^  Cm.  Pref. 

Chelsea  Electric  Supply  Ord 

*  Du.  44  per  Cent.  Dell.  Slock  (red.)  ... 
tCity  of  London  Electric  Li'..'hting  Ord... 
t   Do.     6  per  Cent.  Cum.  Pref.  

Do.     6  per  Cent.  Deb.  Stock  (red.) 

Do.  44perCent.  2nd  Deh.  Stock  (red.) 
County  of  Durham  Elec.  P.D.  Ord.... 

Do.  6  per  Cent,  non  Cum.  Pref.  ... 
[tCounty  of  London  Elec.  Supply  Ord 
t  Do.     6  per  Cent.  Cum.  Pref. 

Do.    4Jt  Delj.  Stock  (red.)    

Do.    Second  Deb.  Stock 

Folkestone  Electricity  Supply  Co.  Ord. 

Do.     6  per  Cent.  Cum.  Pref. 

t  Do.    44  1st  Deb.  Stock  (red) 

j  Hove  Electric  LiRhting  Ord 

Kensinfiton  &  Knightsbridge  Ord... 

Do.    6  percent.  Ist  Pref 

+  Do.    4  per  Cent.  Deb.  Stock  (red.) 
Kensinetn.  &  Kngtbg.  Co.  &  NottingHill 

Co.  (Joint  Station)  4JJ  Deb.  Slock  (red.) 

Kent  Elec.  Power  Co 

London  Electric  Supply  Ord 

Do.     6  per  Cent.  Pref....  , 

Do.    4  per  Cent.  Ist  Mort.  Deb 

tMetropolitan  Electric  Sup.  Ord 

i     Do.    44  per  I'ent.  Cum.  Pref.  

Do.    44  per  Cent.  Deb.  Stockist  Mort, 

Do.  gJperCent.Mrt.  Deb.  Stocklred.) 
Midland' Elec.  Corp.for  P.D.litMort.Db. 
Newcastle  &  Dist.  Elec.  Ltg.  Ord 

Do.    44  per  Cent.  Deb 

Newcastle  Elec.  Supply  Ord 

Do.    6  per  Cent,  non  Cum.  Pref. 

Do.  4  per  Cent.  Mort.  Deb.  red.  1907. 
Korthem  Counties  Elec.  Sup 

Do.    4J  per  Cent.  Deb 

Netting  Hill  Electric  Ord 

Oxford  Electric  Ord 

Do.     4  per  Cent.  Deh.  Stock    

tSt.  James'  &  Pall  Mall  Elec.  Ord 

t  Do.    7  per  Cent.  Pref.    

Do.  34  per  Cent.  Deb.  Stock  (red.)  ... 
Smitbfiela  Markets  Electric  Snp.  Ord... 

t  Do.     4  per  Cent.  Deb.  Stock 

South  London  Electric  Supply  Ord 

South  Metrop'n  Elec.  Lt.  &  Power  Ord. 

Do.    7  per  Cent.  Cum.  Pref 

Do.     44  l9t  Db.  Stk.  Red 

Urban  Electric  Supply  Ord 

Do.     6  per  Cent.  Cum.  Pref 

Do.     44  per  Cent.  1st  Mort.  Deb 

tWestminster  Elec.  Sup.  Ord 

Do.     44  P9r  Cent.  Cum.  Pref.    

ELECTRIC  RAIlWAYS,TRAMWAYS,ac. 

Baker  St.  &  Waterloo  4^  Perp.  Db.  St 
Balh  Elec.  Trams  Pref.  Ord 

Do.     5  per  Cent.  Cum.  Pref. 

Do.  44  1st  Mort.  Deb.  Stock  (red.)  ... 
B'ham  &  Midland  Trams  4i  Ist  Ub.  Stk. 
IBristol  Tramw.lys  &  Carriage  Ord 

Do.    Cum.  Pref.  (fully  paid) 

Do,     4  per  Cent.  Debs 

British  Electric  Traction  Ord 

Dc.    6  per  Cent.  Cum.  Pref. 

Dc.     6  per  Cent.  Perpetual  Deba 

Do.    44  per  Cent,  2nil  Deb.  Stock 

Central  London  Ordinary  Stock 

Do.     4  per  Cent.  Pref.  Slock    

Do.     Deferred  Stock    

Do.     4  per  Cent.  Debs 

Charing  X.Euston&Hnipstd  Per,  Db.  Stk. 
City  of  Birmingham  Trams.  5%Cin.Pref. 

Do.     i  i.er  Cent.  Ist  Murt.  Dobs 

tCitv  &  South  London  Elv.  Con.  Ord.  ... 
t  Do.    6  per  Cent.  Perp.  Pref.  (ISO!)    ... 

1  Do.     (1891;) 

I  Do.    (190!) 

t   Jo.     (1903)  

Do.     4  per  Cent,  Perpetual  Debs 

I  Dublin  United  Trams.  Ord  

t  Do.    eperCcnt.  Pref. 

Gt. Northern  fcCityRly.  Pref.  Ord.  (4%  1 
G.  N orthern,  Piccadilly  &  Brompton  Ord. 

Do.     4  per  Cent.  Deb.  Slock  

Hastings  &  Dist.  Elec.  Trams.  6X  Cm.  PI'. 

Do.      44  lib.  St 

tjlmperial  Tramways  Ord 

JDo.     fci  per  Cent.  Pref. 

tD<-.     4J  per  Cent.  Deljs 

1.  of  Thanet  B.  T.  .t  Lt.  b  per  Cent.  Pref. 

Do.    4  per  Cent.  Dob.  Stock 

Lanarkshire  I'raiiiways  

Lanes.  Utd.  Tram)  6  ;  Prior  Lieu  Db.  St. 
Liverpool  Overhead  Railway  Ord. 

Do.    5  per  Ceul.  Pref 

Do.    4  per  Ceul.  Deb 

London  United  Trams,  by,  Cuui.  Pref.  ... 

Do.  4  per  Cent.  Ist  Mort.  Deb.  Stock 
Mersey  Con.  Ord.  Stock    

Do.    3  per  Cent.  Pel'p.  Pref. 

Metropolitan  Klec.  Tramways  Lief.  

Do.    6  per  Cent.  Cum.  Pref. 

Do.    4}  per  Cent.  Deb.  Stock  

Metropolitau  Railway  Cousoliduted  

Do.    Surplus  Lauds  Stocks 

Do.    84  per  Cent.  Preference 

Do.    34per  Cent.  "A"  Prclerouco  

Do.     3J  per  Cent.  I  onvortlblo  Pref. 

Do.    84  per  Cent.  Debenture  Stuck 

Uo.    34  per  (JMit.  ••  A  "  Uilto 


Prlco 

Wed.. 

Ang.  12. 


irj-11 

92-11  j 

ICO  —103 
4  4-6 
94  —97 

7  -8 
61-7J 

US  -101 
84-4 

4  -44 
35  -18 

38-14 

5  —34 

I0D-I1.3 
9i  -lOJ 
llJ-124 
122  -126 
101  —104 
21-3 
31- 4S 
7J-84 

lOi-ioi 

106  -U9 
9.S  -111 

43 -6J 

6  —54 

97  — loO 
6  — e4 

8  -9 

0  -64 
9t  -97 

07  —101 

86  -90 

i-n 
44-6 

84  -02 
41  6i 
4S-4Z 
1)6  -109 
84  -89 
94  -97 
74-8 

94  -97 
64-5} 
bi-bi 

96  -07 

93  —95 
12  -13 
63 -6i 

95  —98 
7-8 

n-n 

88  — 9U 

4 -J 

68  -72 

i-ii 

100-103 

4-14 

n-n 

82  — 8j 
74-84 
5  -64 

91  —93 

i-s 

88  -9: 
91  -94 
lOJ-lIi 
8i-94 

98  -98 
18-lJ 
4J-4t 

95  -93 
76  —78 
6)  -71 

87  -ii 
62  —55 

101  —101 
81  —64 

4i-4| 

97  -100 
3?i  -S3,', 

111  -114 
1)9  —112 

107  -11) 

102  —105 
100  -103 

12  -13 

12i  -13J 

4-1 

71-7J 
UO  — 9J 

31-3} 
93  -96 
10  -11 

94-10 
9J  -92 

i-l| 
6J  —61 

9*-10J 
91  -93 

Ji-I| 

61 -6t 
81    -8i 

Bi-7i 
79  -84 

1  -3 


93  —96 
S)  -3i 

67  —69 
86  —89 
76  —79 
73  -76 
90  —93 
S3  -91 


Ratb% 

VtXLS- 

ED, 

£,   B.  d. 

6    7  0 

4    7  0 

6  11  0 

4    7  6 
6  10 
4  12 


4  10 

4  0 
6    6 

5  0 

4  2 

5  II 

6  8 
4  7 
6  17 
4  16 
4    0 


6  6 

9  7 

5  0 

17  9 


6  11 
4     1 

4  a 
6  7 
4  11 

4  10 
6  11 

5  11 
4  12 
4     2 

3  19 
G    0 

6  8 
6    0 

4  7 
6    4 


4  6 

10  13 

6  14 

4  19 

4  17 


6  15 

4    4 

4  10 

3  11 

3  17 

4 

5 

4 

4 

4 

4 

4 

4 


15 
6 
0 

17 
7 
9 

11 

13 

3  17 

5  0 

4  10 

6  6 

4  7 

5  0 
4  13 

7  7 
0  0 
4  18 

8  li' 

6  » 
6    7 

8  U 
4  13 
6  13 

4  la 


Dividend 

DCE. 


4  12 
4     16 

3  19  0 

4  12  6 

6  3  2 
4  13  0 

7  12  4 
4  IS  8- 
4    3  4 

4  16'  9 

5  8  0 

6  12  0 
4  2  0 
6    16 

4  16  0 

3  18  0 

5  li'  0 

5  19  0 

4  0  0 

6  12  0 

4  7  6 
16  12  0 
10  12  0 

5  6  0 
5  17  6 
4    2  0 


6    3 

6 

4  13 

9 

1    7 

9 

4    0 

0 

3  19 

U 

4    8 

6 

4  12 

U 

3  15 

» 

3  17 

u 

Nfar,  B^-pt, 
Fi  b,  Aug 
Feb,  Aug 
Jan.  .Inly 
April,  Oct 
May,  Not 

March . 

Mar,  Sept 
Jane,  Dec 
Feb,  Aug 
Feb,  Aug 
Jan,  July 
Jan,  July 
March  . . 
June,  Deo 
Feb,  Aug 
Jan,  July 
June,  Dec 
Jan,  July 
April,  Oct 
April,  Oct 
Feb,  Ang 
Mar,  Sept 
Jan,  July 
May,  Not 
April,  Oct 
War,  Sept 
Feb,  Aug 
April,  Oct 
Feb,  Aug 
Jan,  July 


April.  Oct 
Jan,  j'aly 
Mar,  Sept 
Mar,  Sept 
Jan,  July 
April.  Oct 
Jan,  July 
June,  Dec 
J'an,  July 
June,  Deo 
Feb,  Aug 
Jan,  July 
Feb,  Ang 
Feb,  Aug 
Jan,  July 
Mar,  Aug 
Jan,  July 
March  .. 
March  . . 
Jan,  July 
Feb,  Aug 
Feb,  Aug 
Jan,  July 
Feb  .... 
Feb,  Ang 
April 

Feb,  Aug 
April,  Oct 
April,  Oct 
April,  Oct 
April,  Oct 
Mar,  Sept 
Jan,  July 

Jan,  July 

April 

Jan,  July 

April,  Oct 

j  Jan,  July 

Feb,  Aug 

Feb,  Aug 
June,  Dec 
Feb.  Aug 
April,  Oct 
May,  >OT 
Feb,  Aug 
Feb,  Aug 
Feb  .... 
Jan,  July 
Jan,  July 
April,  Oct 
April,  Oct 
Feb,  Aug 
Feb,  Aug 
Feb,  Aug 
Feb,  Aug 
Feb.  Aug 
May,  Not 
Feb,  Aug 
Feb,  Aug 
Feb,  Aug 
Feb,  Aug 
Jan,  July 
Mar,  Sept 
April,  Oct 
'  Mar,  Sept 
Mar,  Sept 
Jan,  July 
Mar,  Sept 
Jan,  July 
Feb,  Aug 
Jan,  July 
Feb,  Aug 
Feb,  Aug 
Jan,  July 
Jau,  July 
Jan,  July 
Feb,  Aug.  I 

April..  .  ' 
Feb,  Aug  ' 
Jan.  J'lly 
Ftb,  Aug  ' 
Feb,  Aug 
Feb.  Aug 
Feb,  Aug 
Feb,  Ang 
Jau,  July 
Jan,  July 


HDSlHKsa 

Week  to 

AU<i.   12 

High- 1  Low< 

est.      est. 


100 


51 


n 


uii 


87i 


97 


93 


831 


nei 


93j 


^Iv      dOi 


25i 
6; 


01 i  r  9ti 


*  In  oaloulatiog  the  yield  allowauce  haa  beeu  made  tur  accrued  iuterest  bat  not  for  redemptioB 
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ELECTRICAL    CO]VII*^4.TVIES'    SHAR.E    LIST — Continued. 


NAMB. 


Prtoo 
Wed.. 

Auk.  12. 


RATK% 

YIELS- 

BD. 


Rt 
ft 
tt. 

Ft. 

St. 

St. 

Ft. 

61. 
6 
1 
1 

St. 


Bt 
IGO 


6 

6 

Bt. 


ELECTRIC  RAILWAYS  k  TRAMWAYS 

Metiovolitfln  Tlistricl  Railway  Ord.    ... 
J^o.     Extension  Pief.  tft  per  Ont.)   ... 
six   ♦  Do.     As-eclea  Fxl.  Prrf.  (Int.  Guar.  I)T 
Und.  Flee.  BIts.  Co.  nf  London,  Ltd.) 
3%         Do.     3  per  Cent.  ConsoUd.  Tfent. charge 
iK         Do.     4  per  Cent.  Midland  Kent-cbarKe 

U%       Do.     Guar.  Stork  4  per  Cent 

6%         Do.    6perCcrf    ?•  rp.  Deb.  Stock  

4%         Do.     4  percent.  Ditto 

New  Gen.  Truct.  6  per  Cent.  Cum.  Pref. 

Potteries  Electric  Traction  Ord 

Do.    5  per  Cent.  Cum.  Pref.  

Do.    4*  per  Cent.  Deb.  Stock    

ts  Met.  Elec.  Trams.  &  Lte.  6Z  Cm.  Pref. 


n/B2 

0/6 

4J5r 

1|  0;71 


Continued. 

n  —12 

21  —26 

46  ~'B 

73  -76 
98  —102 
46  -60 
113  —118 
71  —76 

|:| 
93  -86 

J-1 


£  B.  d. 


*\ 


1 

1 
1 

1 

6 

6 
St. 
Bt. 

6 
Bt. 

2 

2 
St.!  4iT 

St.  m 

6,  10/0 

6    2/6 

Bt.  ax 

li  I/O 


1/4S 
2/41 
0/7J 
6/0 
3/0 

i'x 


Do.    4  percent.  Deb.  Stock '^  ~S0 

Sunderland  Dist.  Elec.Trms.S/ilstMt.Db.l  J^  -f^ 
T'ndereround  Elec.  Kys. Co.  of  London...!  ^^  ~*^ 
Vorksbire  (W.B.)  Elec.  Trams.  Ord 

Do.    6  per  Cent.  Cum.  Pref.    

Do.     4^  per  Cent,  let  Debs 

ELECTRIC  MANUFACTURING,  &C. 

Aron  Eleclricity  Sleter  Ord 

Do.    6%  Ctim.Pf.  lex  en  a/c  arrears)... 
Babcock  &  Wilcox  Ord 

Do.     Pref. 

British  Insulated  &  Heleby  Cables  Ord. 
t  Do.     6  per  Cent.  Pref. 

Do.     4i  per  Cent.  1st  Mort.  Deb.  (red.) 

\  I   British  ThomB'n-Houat'n4i%  1st  Mt.Db.; 

British  Westinghouse  6  per  Cent.  Pref... 

Do.    4  per  Cent.  Mort.  Deb.  Stock 

Brush  Electrical  Pngiueering 

Do.     6  per  Cent.  Pref.  non-Cum 

Do.     4}  per  (.  ent.  Perp.  1st  Deb.  Stock 

Do.     Perpetual  2nd  Deb.  Stock    

(  allender'a  (.  able  Con.  Ord 

Do.     6  per  Cent.  Cum.  Pref 

Do.     4^  per  Cent.  1st  Mort  Debs,  (red.) 
CaBtner-Kelloer  Alkali  Co.  ... 


_  -IS 

8J-3J 
83  —66 


3!;-3!J 
ly'.-lT^s 

ej-€j 

6  -6i 
102  —106 


7 
3  19 
3  18 

3  8 

5  2 

6  R 

8     o' 

I  6  13 

4  14 
6  0 
6  0 
6     6 

II  12 


DrVIDKND 

Due. 


business 
Wjek  to 

I    AUG.  12. 


6    S    C 


3  16 
7    4 

4  12 
4  5 
i  12 


Bt.    4J%  t  Do.    4  j  per  Cent.  1st  Mort.  Deb.  (red.) 


liO/Sf 

I  0/7  J 
l|0/8? 
]    1/0 

I I  0/7  J 
3   S/u 

100  6% 
l!  0/7 J 
6;  2/0 
5|0/7i 

Bt.  tiX 


6| 

6 
Et.l 
Bt. 

6! 

6 
Bt. 

2 

2 
Rl.i 
1(1    WU 


Chadburn's  (Ship)  Telegraph  Ord. 

Do.     6  per  Cent.  Cum.  Pref.  

Consolidated  Eieetric.ll  Co 

Consolidated  Signal  Co 

Do.     6  per  Cent.  Cum.  Pref.   

t'Crompton  &  Co.  (Nos.  1  to  86,000)  

Do.    6  per  Cent.  1st  Wort.  Debs.  (red.). 

Davis  &  Tiiuniins 

Dick,  Kerr  &.  Co.  Ord 

Do.     6  per  Cent.  Cum.  Pref. 

Do.     4J  per  Cent.  Deb.  Stock    

Edison  &  Swan  United  ("A"  8h.)  (£3pd.) 

Do.    (f6paid)    

Do.    4  per  Cent,  llort.  Deb.  Stock  (rd. 


l-i 

4;s  -48 

70  —75 

53  —68 

9J-10J 

6i-6} 

lOB  —108 

li-i* 

101  — U4 

lA-iA 
i-ij 

l-i 

lA-li's 

14-13 
90  -93 

11-1^ 
1  -li 

£9  -102 

i-3 
14-zi 

76  .   !9 


Do.    6  per  Cent.  2nd  Deb.  Stock 86-87 


7 
7 
4 

4 
8 

4 

8 

5 

7 
10     9 

6     4 
'  8  11 

6  7 

7  li' 

i  16 

;  4  8 

5    0 

■  6     '- 
I  S  16 


4J% 


IX 


4% 

10/0 
2/3 

*n 

6/0 
4% 


Bt 

t 

6 

Ft 

10 

100 

1 

]  0/ei 

J   0/7J 
Bt.   *^7. 

1   .. 

6 

12 

II  0 

1 

1 
81. 
fcl. 
100' 


12/0 

4Z 

2/0 

0/6 

S% 

«Z 

H% 

Illl  16/6 
It  l(/0 
6    J/0 


Edmnndson's  Elec.  Corp.  Ord.    ...  , J — S 

Do.    6  per  Cent.  Cum  Pref.  i— 1 

Do.    4i  per  cent.  Ist  Jlort.  Deb.  (red.)  i  E8  — C5 

Electric  Construction  Co.... ;  i  —J       '         •■ 

I  Do.    7  I  er  Cent.  Cum.  Pref.  I  1|-1S     ! 

Do.     4  per  Cent.  Perp.  Ist  Mort.  Debs. I  t6  — 71     16  13 

General  Eleelrie  (1900)  6%  Cum.  PreC.i  7i-8          6     5 

Do.     4  percent.  1st  Mort.  Debs 84-^7        4  12 

flenlej's  Telegraph  Works  Ord lOj-llJ      6  10 

Do.     4i  per  Cent.  Pref.    5  — 6J        4     2 

lo.     4J  percent.  1st  Mort.  Deb.  Stock  106  —108  '  4     3 

India  liubber,GuttaPercha,  4c.,  Wrke.  16j— 164  i  6     "■' 

Do.     4  per  Cent.  Debs,  (red.) tSJ— lOtJ    8  19 

National  Elec.  Construction  Co g — % 

liiehardsons,'West);aith&Co.,Ltd.Ord.  I'e— A 

Do.    6  per  Cent.  Cum.  Pref.  ...    J— i 

Jo.    4i  per  Cent.  Perp.  Deb.  Stock    ...  87  —bO 

^impleI  Conduits  Ord ]  14 

Lo.     6  per  Cent.  Cum.  Pref 64 

lelegraph  Constiucl  ion  &  Maintenance  '  3J  — 38 

Lo.    4  percent    Deli.  Bonds  (1909)    ...  100-102 

Vickers,  Sons  &  Maxim,  Ltd., Ord '8—1} 

Do.     fa  per  Cent.  non.Cum.  Preference  1—14 

Do.    6  per  Cent.  non-Curo.  Preferred  102  -11)6 

Do.     4  percent.  Ist  Mort,  Db.Sk.(red)  114—110 


6  18    0 


7  2 
6  17 
6    0 


6 

100 


t/0 

4;. 


Do.    44  per  Cent.  2nd  Mort.  Deb. (red.)  U4    -1C6 

Do.    U  perCenl.  li.l  Mort.  Deba.bcrip.  102  -101 

.I.G.WliileACo.  li     iDi.Pref. f4-04 

Willalis  iS:  Kobinsor  Ord i — 11 

Do.     6  perCenl.Cuni.  I'ref. 24—8 

Do     4  per  Cent.  l»t  Mort.  Debs 72—76 


TELEGRAPHS. 


10 

.00 

Bt. 

Bt. 

Bt. 

Bt. 

10    6/0 

10  10/0 
6  5/0 
6    5/0 

i>o  44% 

20    6/0 

100  44% 

Bt.   26/0 
Bl.   17/6 


6X 

16/0 

80/0  )  i„T. 

4% 


Amazon  Telegraph '      2  —8 

Do.     6  per  Cent.  Debs,  (red.)    87  —89 

t  Anglo. Anierican  « 67  —60 

I'referred 

Do.     Deterred     

C  omniercial  Cable  4  per  Oent.  Deb.  Btk 

Cuba  Submarine  Ord 

Do.     Prelcrence  10  per  Cent 

Direct  Spauifch  Ord 

Do.     10  per  Cent.  Cum.  Pref.    

Do.     4)  per  Cent.  Del 

Iliireet  United  Ktaten  Cable  id  ft  bonus 
Direct  Vt est  India CBble44%  B|;.  Db.(rd.) 

laHlrni  OrdinBrjr    

Lo.     i  4  percent.  Pref.  SUick  

Bl.    *7.         D<i.     4  1.1  r  Cent.  Mori.  Deb.  81k.  (red.) 

10.2/6    :  Kaslern  Extension  

Ht.    4%      I   Do.     4  irrCenl.  Deb.  Block  

100    4Z        (••tern  il  H.AIriciin  4):  Mort.  Deb.  190V 

26    4%     I      Do.     4S;  ^'anritius  Bull.  Iteba.  (red.)  ... 

lo'  6/0    I  ((  ^.|l  I  (  opi.nb»genl,«llbC<iuiion74.. 

100!  44%      llshlai  k  ltetniuda4U  >■<  ^t-  "t>.(  red.) 

26   62/6  '   Inoo. European 

]lO|  91     ,    Macksi  LonipBUies  tommoD  

lOOi  II  Jjo.    I'reloience    

1'  Malconi  a  1^  iielcss  leleK.  Co 

It/O   4%       ]aciUc&EuioiH^'uTcl.4XUu«r.Dbi.(red.)' 

24    l/H       Mt»t  CoilI  ul  America 

100   4%  Lo.    4  pir  Cent.  OebB I     kb'— luii 

10    ..         M  c'.t  India  &.  I'kDsma  

101  t/0        Do.    b  |ir  Ciiit.  lat  Prat 

10  26,0       Do.    eperCri.l.2ndl'ref. 

HO    t>X         Do.    fc  per  CtDl.  Debs 

10    D/O       VVealcrn  leUcratk    i 

hi   *X        Do.    4  per  Cent.  Deb.  Btock  (red.) 

..    4X        Wrstiin  I  nion  'Jrlrljh.  11,1004%  ilondai 

*  In  calculating  th«  yield 


6    8 

3  18 
8  12 

4  9 
4  14 
8  16 
4     6 

8  n' 
4  0 

8  11 
6    ( 


t  12 

6  17 


102J-I08JI  8  17 

i6j-itj ;  -  - 

8<  — *7 

74-ti 

16J— 164  I 

S  -3} 

B  —9 

00%-  103*< 

13J-18J 

90  — lOu 

U4  -I»7 

84—16 

I0li-103i 

r-a-in 
1194— 1014 

t«  -lOl 

no  -U2X 

27  -29 
19  -101 
66  -69 
19  —78 

19  —'.a 
«-4 

97  — lOO 
1.1-1,',. 


7 
4  12 

7  0 
I!  1 
6  4 
6  11 
4  7 
6  6 
4  10 
6     2 

4    : 

8  17 

6    7 


6  10 
S  10 


Feb,  Aug 
Feb,  Aug 

Feb,  Aug 
Jan,  .Tuly 
.Tan,  Julv 
Mar,  Sept 
Jan,  July 
Jan,  July 
MaT  .... 
ApiHl,  Oct 
Feb,  Aug 
May,  Not 
Feb,  Aug 
Jan,  July 
Jan,  July 
June,  Dec 
March   . . 

Jan,  July 


April,  Oct 
April,  Oct 

Juiyi  Feb 
Jan,  July 
Jan,  July 
Mar,  Sept 
Feb,  Aug 
Jan,  July 
March  . . 
Mar,  Sept 
Mar,  Sept 
Jan, Jnly 
Jan,  July 
Jan,  July 
Nov,  May 
May,  Nov 
Feb.  Aug 
March  . . 
April,  Oct 
August  ... 
April,  Oct 
April,  Oct 
Jan,  Jtily 
Jan,  July 
Mar,  Sept 

Sept 

Sept 

Jan,  Jnly 
Feb,  Aug 
Feb,  Ang 
June,  Deo 
Mar,  Sept 
Jan,  Joly 
May,  Not 
Jan.  July 
Jan,  Jnly 
July  .... 
Jan,  July 
June,  Dec 
Mar,  Sept 
Feb,  Aug 
Feb,  Aug 
Mar,  Sept 
Feb,  Aug 
April.  Oct 

April 

Not  .... 
May,  Not 
Jan,  July 


High 
est. 


Low. 

est. 


734 


Mar,  July 
Jan,  July 


June,  Dec 
June,  Dec 


Apr.  Oct 
Apr,  Oct 
May,  Not 


fj 


8VJ 


105J 
Wif, 


n 


1044 


^  I  Last 
S  (Dm- 

m  IDKBD 


NAME. 


Price 

VTed., 

Apr.  12. 


Eate% 

VIKLD- 

ED, 


DlVn.EN»     »"™»f 


4     0 

0 

4     6 

0 

8  19 

0 

7    1 

0 

•m 

4  16 

0 

4  18 

0 

S  18 

0 

«  14 

0 

8J-94 

lOo  —102     -  ,       . 

189-14)     4  18    0     Mr,Jn,0,D    14       ia>,; 
100-102     8  18    0     Juoa,  U<C|101i 
80  -86 
owanca  liat  baen  mftde  tor  tccruad  Intortat  but  rMl  (or  redemption 


Jane,  Deo 
June,  Deo 

K,My,Ag,N 

F,My,Ag,N 

F,My,Ag.N 

Jn,Ap,Jy,0 

Feb,  Aug 

Feb,  Aug 

April,  Oct 

April,  Oct 

Jan,  July 

Ja,Ap,Jy,0 

June.  Dec 

Ja,Ap,Jy,0 

Ja,Ap,Jy,0 

May,  Not 

Ja,Ap,Jy,0 

Fell,  Aug 

Feb,  Aug 

May,  Not 

Jan,  July 

June,  Deo 

May,  Mot 

Ja,Ap,Jy,U 

J.,Ap,Jy,0 

April.... 

June,  Deo 

May  .... 

Jan,  July 

May,  Nut 

May,  Not 

May,  Not 

Jan,  July 

Mr,Jn,0,D 


69 

io;i 
lb,'; 


"J 

lOVti 

If,* 


18i 

136 

3b 
1U'.'4 

18 


13(4 
H14 
I'-iJl 

1";; 


21 

iX 

B% 

6/0 

0/7i 

0/6 

6«. 

6% 

6/0 

f/0 


ICO 

St. 
5 
1 

1 

St. 

Bt. 

10 

10 
6    2/6 

St.    3i% 

St.  it 
1  1/0 
1  0/7J 

St.:  iX 

St.:  4^ "J 
6'  6/0 
6    2/6 


TELEPHONES.  ]  ^  ^ 

Amer.  Telepbn.  &Telegh.  Cap.  St |  124  -12*  6    5 

Do.     Coll.  Trust  81,000  4  percent.  Bdsl     89—92  4     7 

Anelo.Porlug'seTcLB%  IstMt.Db.  Stk.    101—104  4  16 

tChib  Telephone  7J— &J  4  17 

Monte  Video  Telephone  Ord %h — lA  6  11 

Do.    6  per  Cent.  Pref. I       {i—\i  6     6 

tNationalCo.  Pref  Stock  I  lOoJ- I0S4  6  11 

t  Do.     Def.  Stock llfi-ll?}  5    2 

6  per  Cent.  Cum.  l8t  Pref.    10—12  5     U 

6  per  Cent.  Cum.  2nd  Pref. 10—12  6     0 

BperCent,  non-Cum.  3rd  Pref  ...:      64 -'5  4    7 

Deb.  Stock  3J  per  Cent,  (red.)    ...      98J-li/0J  3 


4  per  Cent.  Deb.  Stock  (red.) 102i-10iJ    3  Itj    6 


St. 


*iX 


t  Do, 

t  Do, 

t  Do. 

•  Do. 
Do 

Oriental'. lil— 1." 

Do.     6  per  Cent.  Cum.  Pref.  1*— IJ 

Dc.     4per  Cent.  Red.  Deb.  Stock 88—9:; 

Telephone  Co.  of  Egypt  44%Db.Stk.(red.)  68-101 

t  United  Kiver  Plate 64—7 

Do.    6  per  Cent.  Cum.  Pref. 6—64 

Do.     4J  Deb.  St.  Ked '•  103—102 


107J 


FINANCIAL,  INVESTMENT,  kz. 

Elec.  4  Gen.  Investment  6X  Cum.  Pref.        34—4 

Globe  Telegraph  &  Trust I'.'J- lOi 

-         -     -  13J-13i 

127  — ItO 


Do.     6per  Cent.  Fret. 
Submarine  Cables  Trust  (Cert.).. 


COLONIAL  AND  FOREIGN  ELECTRIC 
RAILWAYS,  TRAMWAYS,  Ac. 


3/0    ]  Anglo-Argentine  6%  Cum.  1st  Pref 6J— 0} 

5/0    I     Do.     107.  Non-cum.  2nd  Pref.  j  SS  —*l 

6%    I     Do.     Permanent  6%  Deb.  Stock   I  Ul  — la6 
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Railway  Electrification. 

At  the  half-yearly  meeting  of  the  Midland  Eailway  Co.. 
•last  Friday,  the  Chairman,  Sir  Erne.st  Paget,  referred  to 
the  electrification  of  the  Heysham-Morecambe  section,  re- 
<;ently  described  in  The  Ulectrician.  He  said  that  althmigh 
the  line  was  working  exceedingly  well,  and  the  experiment 
was  of  great  interest,  yet  it  was  not  such  as  to  induce 
the  directors  to  extend  it  to  the  main  line.  It  is  not  that 
the  electrical  working  is  unsatisfactory  or  untrustworthy 
from  un  engineering  point  of  view  ;  the  fact  is  that  the  ex- 
periment has  cost  the  company  far  more  than  was  antici- 
pated, and  hence  ilie  faint  praise  which  the  directors  have 
accorded  it.  This,  it  will  be  remembered,  is  exactly  the 
state  of  affairs  which  we  foreshadowed  in  our  leading  article 
appearing  with  the  description  of  the  line  on  June  19th. 


This  decision  is  to  be  regretted  for  its  effect  upon  other  rail- 
ways than  the  Midland.  For  example,  the  Chairman  of  the 
North  London  Eailway  Co.  informed  the  shareholders  that 
the  electrification  of  that  line  would  involve  the  expendi- 
ture of  £1,000,000,  and  that  "  such  a  project  would  be 
nothing  more  nor  less  than  a  reckless  gamble."  We  hope 
that  the  experience  of  the  Loudon,  Brighton  and  South 
Coast  Eailway  Co.  will  prove  more  fortunate,  and  that  the 
results  of  this  scheme  will  encourage  the  electrificatioa  of 
other  local  and  suburban  railways. 

Electric  Power  in  the  Colonies. 

At  a  time  of  almost  unparalleled  depression  of  the  elec- 
trical industry  in  the  Mother  Country,  it  is  particularly 
interesting  to  observe  the  condition  of  alliiirs  in  the  Colonies. 
In  Canada,  for  instance,  a  contract  has  just  been  awarded 
for  the  construction  of  no  less  than  293  miles  of  transmission 
lines  from  Niagara  to  St.  Thomas  in  the  west  and  Toronto 
in  the  east.  Steel  towers  and  aluminium  conductors  will 
be  employed,  and  the  contract  price  is  £1^54,000.  This 
venture  is  due,  it  appears,  to  the  enterprise  of  the  govern- 
ment, which  is  doing  all  in  its  power  to  secure  a  cheap 
and  plentiful  power  supply  in  the  Ontario  province.  Since 
the  outlook  is  so  black  in  Great  Britain  it  is  conceivable 
that  British  manufacturers  might  do  worse  than  devote 
very  special  attention  to  affairs  beyond  the  seas.  There  are, 
undoubtedly,  great  opportunities  for  electrical  developments 
in  the  Colonies,  and  it  would  be  regrettable  if  the  greater 
part  of  the  work  were  secured  by  foreign  manufacturers,  as 
appears  probable. 

Enclosed  Motors. 

I'EKiiAl'.s  one  of  the  best  proofs  of  tiie  reliability  of  an 
electric  motor,  and  the  practically  insignificant  amount  of 
attention  it  requires,  even  when  running  continuously  for 
weeks,  and  sometimes  months,  is  the  fact  that  a  more  or  less 
enclosed  type  of  machine  has  been  evolved  as  the  standard, 
whilst  totally  enclosed  motors  are  adopted  in  a  large  number 
of  cases.  As  Mr.  \\.  H.vhtxell  points  out,  however,  in  his 
I'aper  read  before  the  Leeds  Local  Section  of  the  Institu- 
tion of  Klectrical  Engineers,  an  abstract  of  which  appears 
elsewhere  in  this  issue,  the  process  of  completely  enclosing 
a  motor  considerably  reduces  its  output,  if  the  motor  is  to 
run  for  several  liours  at  or  near  full  load,  and  the  author 
believes  that  in  many  instances  such  totally-enclo.sed 
motors  are  not  necessitated  by  the  conditions  under  which 
they  have  to  run.     A  method  which  is  frequently  adopted 
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is  to  install  a  well-ventilated  motor  and  to  protect  it  by 
means  of  a  wooden  or,  if  necessary,  sheet-iron  housing,  this 
being  found  to  give  perfectly  satisfactory  results  iu  practice. 


Symbols  in  Engineering  Literature. 

Ax  interesting  contribution  to  the  discussion  on  this 
subject  appears  in  our  Correspondence  columns  this  week. 
The  author,  M.  F.  Galliot,  makes  the  suggestion,  of 
which  we  do  not  remember  having  heard  before,  that  the 
symbols  should  be  merely  the  initial  letters  of  the  C.G.S. 
units  concerned.  M.  Galliot  does  not  explain  how  he 
proposes  to  distinguish  between  two  or  more  different 
quantities  of  the  same  physical  nature  occurring  in  the 
same  formula.  We  may  state,  as  an  instance,  the  simple 
formtda  connecting  the  distances  between  object,  image 
and  principal  focus  of  a  lens,  which  would  involve  the  unit 
of  length  three  times.  It  seems  to  us  that  this  difficulty 
could  only  be  overcome  by  the  employment  of  suffixes^ 
which  is  a  serious  argument  against  the  proposal. 


Wireless  Telephony. 

As  is  usual  at  this  time  of  year,  the 'daily  papers  devote 
a  great  deal  of  space  to  happenings  of  a  doubtful  or  sen- 
sational nature;  just  at  present  it  is  wireless  telephony. 
Our  readers  are,  of  course,  aware  that  for  years  past 
attempts  have  been  made  to  transmit  speech  and  other 
sounds  by  Hertzian  waves,  but  hitherto  limited  suc- 
cess has  attended  these  efforts.  Xow,  the  lay  Press 
affirms  that  this  feat  has  been  accomplished  over  dis- 
tances varying  from  30  to  oOO  miles,  no  two  journals 
being  exactly  in  agreement.  Apparently  these  experi- 
ments have  been  conducted  in  France  and  in  Italy,  but  so 
far,  it  is  said,  the  Frenchmen  are  ahead  of  their  rivals.  As 
a  matter  of  fact,  some  extremely  useful  and  interesting  ex- 
periments in  this  direction  are  being  made  in  England, 
where  the  Patent  Office  offers  eloquent  testimony  of  the 
time  and  attention  which  has  been  devoted  to  the  subject 
by  British  inventors. 


The  Efficiency  of  the  High  Frequency  Arc.  -Tlie  FAektm- 
Icrhnkclie  Xeitschrift  give.s  a  few  notes  on  this  subject  due  to 
C.  Schapira.  The  hij^h-frequency  arc  burns  between  a  hollow 
copper  electrode,  which  is  water-cooled,  and  a  homogeneous 
carbon  rod.  A  number  of  these  arcs  are  usually  burneil  in 
series,  0  burning  on  220  and  1 2  on  410  volt  circuits.  Each  Jumj) 
can  be  short  circuited  independently  of  the  others.  The  cooling 
water  is  heated  to  boiling  point  after  1.5  to  .30  minutes  run,  and 
during  working  is  kc])t  at  this  constant  tem])cniture.  The 
cooling  water  has  to  be  renewed  after  about  five  hours  run. 
-Measurements  of  energy  consunq)tion  were  undertaken,  and 
attempts  were  made  to  discover  a  law  showing  iiow  the  etti- 
ciency  of  the  arrangement  varied  with  the  direct  current  vol 
tage,  the  number  of  arcs  and  the  ca|>acity  of  the  oscillatory 
circuit.  A  new  method  whereby  small  capacity  antenitji-,  or 
those  witli  loo  great  damping,  can  l)e  indirectl}-  set  in  oscilla- 
tion is  described.  This  is  etlccted  by  connecting  an  auxiliary 
oscillatory  circuit,  whose  wave-length  is  an  exact  multiple  of 
that  of  the  main  circuit,  in  parallel  with  the  latter  and  with 
the  antennae. 

Cable  IntemiptionB.  Dnto  of  Jntcrni|.l,ion. 

I.iis  I'nliiiiM  -Ariocife  Mnv  18,  1908 

Je<](lft— Suiikiiii Inly  27,  1908 

AhwiI)  — ManHOWiih July  28,  1908 

Kwiiiidnn^;— Maiiiulo Aiij;.  5,  1908 

Ciitliz—Tcneiiirc    Aug.  17, 1908 


The  c.s.  "Patrol." — We  regret  to  learn  that  this  vessel, 
the  property  of  the  Eastern  Extension  Australasia  &  China 
Telegraph  Co.,  while  on  her  way  on  charter  from  Singapore  to 
Kwandang  Menado,  to  effect  a  repair  to  one  of  the  Netherlands 
Government's  cables  in  those  waters,  went  ashore  on  a  sand- 
bank, and  has  not  yet  been  refloated.  The  Netherlands 
Government  courteously  placed  an  ironclad  at  the  disposition 
of  the  Company.  The  c.s.  "  Recorder,"  of  the  Extension 
Companj-'s  fleet,  has  left  Singapore  to  relieve  the  "Patrol"  of 
her  cable,  and  it  is  considered  probable  that  this  will  lighten 
her  sufficiently  to  enable  her  to  refloat  at  the  next  spring  tide. 
In  the  meantime  the  ship  is  on  an  even  keel,  and  fine  weather 
prevails. 

Improved  Method  of  Electric  Welding. — A  process  which 
makes  possible  the  substitution  of  steel  for  malleable  iron  in- 
many  articles  of  light  hardware  has  been  invented  by  Mr.  L.  S. 
Lachman,  and  is  described  in  the  Enginceriivj  ami  Mininc^ 
Juurtial.  The  method  is  founded  primarily  upon  the  idea  that 
as  two  pieces  of  metal  of  unequal  section  do  not  unite  readily 
to  form  a  good  weld,  two  points,  or  a  point  and  a  ridge  must 
be  raised  on  the  pieces  to  be  united.  These  raised  contacts  are 
forced  together  under  hj-draulic  pressure  and,  forming  the  link 
of  lowest  conductivity  in  an  electric  circuit,  are  heated  by  the 
current  to  a  temperature  at  or  near  fusion  ;  the  two  projections 
are  thus  quickly  united  and  form  a  bond  or  rivet  which  is  even 
stronger  than  an  ordinary  rivet,  because  it  is  in  one  piece  with 
the  body  of  the  metal. 

Electrolytic  Copper. — According  to  the  Electrical  TT'orirf 
some  interesting  remarks  on  electrolytic  copper  were  made 
recently  in  a  litigation  by  Col.  T.  L.  Livemore,  of  the  Calumet 
&  Hecla  Mining  Co.,  a  great  producer  of  lake  copper.  He 
said  :  "  Nearly  all  the  copper  produced  in  the  United  States, 
other  than  lake,  is  marketed  in  the  form  of  electrolytic  copper, 
and  besides  that  produced  in  the  United  States  there  is  a  great 
deal  of  electrol3'tic  copper  produced  and  marketed  in  other 
countries.  In  1906  about  330,000  tons  were  produced  in  other 
countries,  of  which  a  large  part  was  marketed  as  electrolytic 
copper.  In  the  years  following  1S92  the  proportion  of  wire 
bars  sold  by  the  Calumet  &  Hecla  Mining  Co.  diminished 
gradually,  although  not  with  absolute  regularitj-,  untd  within 
the  last  three  j'ears  the  sale  of  them  has  not  exceeded  10 
per  cent,  of  the  whole  marketed  hy  the  Calumet  &  Hecla. 
Electrolytic  wire  bars,  during  this  period  of  diminution  above 
mentioned,  have  increased  gradually  \nitil  during  the  last 
three  years  much  more  electrolytic  copper  has  been  sold  in 
competition  with  the  Calumet  copper  in  that  shape  than  the 
Calumet  itself  has  sold,  and,  as  1  have  every  reason  to  believe, 
more  than  all  lake  copper  in  the  shape  of  wire  bars." 

Steam  Omnibuses  in  London. — A  note  in  The  Times  Engineer- 
ing Supplement  antiouuces  that  the  Loudon  General  Omnibus 
Co.  has  in  contemplation  the  conversion  of  a  considerable 
number  of  its  petrol  buses  to  steam  working.  The  Clarkson 
sjstem  will  be  employed,  in  which  the  boiler  consists  of  a 
central  steel  shell  forged  out  of  a  solid  ingot  in  a  1,000  ton 
press,  this  shell  being  machined  inside  and  out  and  fitted  on 
its  outside  with  generator  tubes  in  the  form  of  a  horse  shoe, 
the  top  of  the  shell  being  enclosed  in  a  removable  cover.  The 
whole  arrangement  of  shell  and  tubes  is  placed  within  a  casing. 
The  control  of  the  ]iaratiin  burner  is  achieved  automatically, 
as  is  also  the  case  with  the  feed  water,  the  driver  being  left 
free  for  the  management  of  the  car  in  Irallic.  It  is  claimed 
that  a  consiilerable  reduction  in  weight  of  the  engine  has  been 
obtained,  and  a  feature,  from  the  point  of  view  of  public  ser- 
vice, is  the  comparative  silence  in  working.  It  is  claiino<l  that 
under  traHic  conditions  iu  London  the  steam  omnibus  of  this 
type  will  work  at  a  cost  of  t<-5d.  per  car  mile,  an  appreciable 
economy  in  fuel  consumption  having  been  achieved  on  tests 
extending  over  many  hundreds  of  miles.  It  will  berenicm- 
ber('<l  that  the  Elcitrobns  is  estimated  to  cost  9d.  per  car-niilo. 

Wireless  Telephony.— It  is  annonnccil  from  Paris  that  very 
8ucc(!ssful  wireless  telo]ihonc  ox|)ciinicnts  have  been  carried  on 
by  three  naval  olHcers  from  the  Kilfcl  Tower  station.  The  first 
acliiovoment  was  getting  into  connnunicaiion  with  the  station 
at  I)iop]>e.  It  is  stiktcd  that  bugle  calls  and  music  wore  dearly 
heard,  while  some  conversation  was  attempted  with  a  fair 
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measure  of  success.  The  distance  from  the  Kiffol  Tower  to 
Dieppe,  as  the  crow  flies,  is  about  90  miles.  In  the  course  of 
further  e.xperiments  communication  has,  it  is  said,  been  estab- 
lished with  Cape  l\az  in  Brittany,  a  distance  of  310  miles  from 
Paris.  But  with  regard  to  this  latter  achievement  the  reports 
give  only  very  meagre  particulars  and  no  technical  details. 
Further  information  is  awaited  with  interest. 

On  p.  779  of  our  issue  of  August  ;?0,  1907,  we  referred  to  a 
system  of  wireless  telephony  due  to  Prof.  (Juirino  Majorana, 
head  of  the  science  section  of  the  Italian  Ministry  of  Posts 
and  Telegraphs,  which  dilVere<l  from  the  better-known  Poulsen 
system,  chiefly  in  the  use  of  an  "  liy<lraulic  "  microphone.  It 
is  now  announced  from  liome  that,  by  means  of  this  system, 
speech  has  been  transmitted  from  Monte  Mario  to  the  sema- 
phore station  at  Porto  d'Anzio  lighthouse  (Sardinia),  a  distance 
of  about  37  miles.  The  results  obtained  are  said  to  have  been 
excellent. 

Comparative  Cost  of  Overland  Telegraph  Services. — The 

Electrical  IForld  gives  some  statistics  concerning  the  extent  and 
cost  of  the  telegraphic  service  in  the  most  important  countries  of 
the  world.  These  figures,  which  are  due  to  G.  A.  Bucklin,  are 
summarised  below  : — 


No.  of     'Av.  costi 
messages        per  Total 

in         I  message    receipts, 
millions,   in  pence. 


Miles  of 
line. 


United  States    ...  65"5 

United  Kingdom..  940 

France 580 

Germany :  52"5 

Austria    19'0 

Italy 16-0 

Spain    5-0 


21 
8 
6 

T. 

1' 

% 
16 


£5,597,000 

3,049,400 

1,466,800 

1,659,800 

540,400 

I      694,400 

368,100 


1,155,480 
384,109 
389,002 
458,358 
133,549 
128,582 
47,923 


Statistics  of  Russia,  Japan  and  other  countries  are  incomplete. 
The  German  telegraph  system  charges  are  6d.  for  messages  of 
10  words,  or  under,  to  any  part  of  Germany.  For  each  addi- 
tional word  |d.  is  charged.  Thus,  13  words  were  paid  for  in 
the  average  German  message  in  1906.  The  higher  average 
cost  for  the  United  States  is  partly  due,  of  course,  to  the  much 
greater  distances  over  which  messages  are  transmitted. 

Electric  Supply  in  Italy. — A  recent  publication  emanating 
from  the  Ministry  of  Agriculture,  Industry  and  Commerce 
gives  the  following  list  of  concessions  granted  during  last  year 
for  electric  installations  in  various  parts  of  Italy. 


Region. 

New            Extension  of 
generating   already  existing 
stations.         installations. 

Total. 

Piedmont    

14 
3 
5 

11 
8 

10 
8 
1 
1 
2 
5 

6 

4 
5 

1 
4 

24 
5 

40 

17 
5 
5 

12 
1 
4 
3 
5 

... 
... 

17 

38 

Litruria     ...         

8 

Lombardy    

45 
28 

13 

15 

Marches    

Uinbria                    ...        

20 
2 

Lazio     

Abruzzo  and  Molise           

5 
5 

Campania  and  Terra  di  Lavoro... 

10 

Apulia' 

Calabria   

Sicily    

6 
4 
5 
1 

Instalhilions  authorised 
try. 

Total     

by  Minis- 

21 

88 

138 

226 

Of  the  above  88  new  instjiUatioiis  50  will  employ  water  power  and 
the  rest  ivill  use  gas  or  steam. 

Voltage  Regulator  for  A.C.  Converters. — A  patent  recently 
issued  in  the  U.S.A.  to  Prof.  F.  B.  Crocker,  gives  a  description 
of  a  device  for  supplying  a  voltage  varying  with  the  load  to 
an  alternating  current  synchronous  converter.  The  delivered 
alternating  E.M.F.  diflFers  from  the  supplied  E.M.F.  by  a  cer- 
tain amount,  which  is  caused  to  vary  automatically  both  in 
value  and  in  phase  with  the  direct  current.  The  variable 
E.M.F.  introduced  into  the  supply  circuit  is  obtained  from  the 
secondary  coil  of  a  transformer  whose  primary  is  connected  I 


across  the  generator  terminals  and  the  reluctance  of  whose 
core  is  made  to  vary  with  the  direct  current.  When  the 
reluctance  is  low  the  current  in  the  primary  coil  produces  a 
large  Hux  in  the  core  and  hence  the  E.^I.F.  generated  in  the 
secondary  coil  is  large.  This  E.M.F.  opposes  the  generator 
E.M.F.  when  the  direct  current  is  zero.  The  direct  current 
is  passed  through  coils,  and  thus  saturates  the  core  of  the 
transformer,  thereby  increasing  its  reluctance.  With  increased 
reluctance,  the  primary  current,  although  .^lightly  increased 
in  value  and  changed  in  time-phase,  is  unable  to  maintain  the 
former  Hux,  and  the  secondary  E..\1.F.  is  decreased.  Hence 
the  E.M.F.  delivered  to  the  converter  increases  with  increase 
of  load. 

2,000  h.p.  Direct  Current  Motor. — La  Lv/iniere  Electrique 
gives  an  account  of  a  motor  of  this  output  which  has  recently 
been  erected  at  the  Peiner  Walzwerk.  Besides  its  size  it  is 
interesting  from  the  fact  that  it  is  said  to  be  the  first  motor 
used  for  supplying  the  blast  in  a  steel  works.  For  this  reason 
the  speed  has  to  be  adjustable  between  wide  limits,  and  this 
decided  the  Felten  GuilleaumeLahmeyerwerke,  who  are  the 
makers,  in  favour  of  direct  current.  It  is  of  the  shunt  type, 
the  supply  voltage  being  500  volts,  and  it  develops  2,000  HP. 
when  running  at  speeds  between  50  and  80  revs,  per  min.  The 
field  system  contains  20  poles  of  circular  section  and  ISw  in.  in 
diameter.  Between  these  are  placed  auxiliary  poles,  which 
prevent  sparking  at  all  loads.  The  armature  is  built  up  of  soft 
iron  stampings,  12  in.  wide,  and  has  an  external  diameter  of 
18.\  ft.  and  a  length  of  3  ft.  The  current  is  supplied  through 
20  brush  sets,  each  containing  seven  brushes,  the  commutator 
being  lOHt.  in  diameter  and  having  Hi  in.  effective  breadth. 
The  regulating  resistance  allows  the  speed  to  be  varied  between 
22  and  50  revs,  per  min.,  though  in  practice  such  regulation 
will  seldom  be  required.  The  starting  resistance  is  specially 
large  and  is  provided  with  an  arrangement  so  that  the  current 
does  not  "  jump  "  in  passing  from  one  notch  to  the  next.  On 
test  this  motor  developed  2,630  H.P.,  corresponding  to  a  cur- 
rent of  4,100  amperes,  without  sparking.  In  ordinary  working, 
however,  this  is  not  likely  to  be  reached.  The  motor  will  be 
on  load  for  about  13  minutes  and  will  then  run  light  for  about 
18  minutes  at  a  speed  of  -10  revs,  per  min. 

The  Electrical  Resistance  of  Silicon  at  Various  Tempera- 
tures.— In  The  EU'ctrkiitn  for  December  27,   1907,  we  sum- 
marised  some  results   obtained  by  Miss  F.  G.  Wick  on  the 
thermo- electric  behaviour  of  metallic  silicon.     A  recent  num- 
ber of  the  T'hysical  Revien-  contains  some  further  data  by  the 
same  author  on  the  electrical  resistance  of  silicon  at  various 
temperatures.     Experiments  were  conducted  over  a  range  of 
600  deg.,  the  resistance  of  a  number  of  rods  at  room  tempera- 
ture being  first  measured  by  finding  the  voltage  drop  along  a 
known  length  of  rod  and  comparing  this  vv'ith  the  drop  across 
a  known  resistance.      The  end  connections  to  the  silicon  rods 
were  iron  wires  fused  in  the  oxyhydrogen  flame.      Potential 
contacts   were    made    by    brass    springs.      The    results  ob- 
tained   for    various     rods    differed     considerably,    but    the 
mean    specific    resistance   was    found    to    be    58,036x10"^, 
as    against     1-3x10"''    for    copper    and     4,000x10"''    for 
carbon   obtained  from   an  incandescent   lamp.     In   tempera- 
ture   measurements    trouble    was    experienced    in    making 
satisfactory  connections  partly  owing   to   the  large  thermal 
E.M.F.  between  silicon  and  other  metals  and  partly  from  the 
fact  that  the  rods  were  thick  and  very  brittle.     The  contact 
finally  chosen  was  that  noted  above.      The  silicon  roil  was 
heated  to  any  desired  temperature  by  being  enclosed  in   an 
iron  wire   heating   coil  wound  on  a  porcelain  tube.      P.D. 
measurements    were   taken   as   above    and   the   temperature 
determined  by  previously  calibrated  copper-constantan  junc- 
tions ]ilaccd  near  the  ends  of  the  rod.     For  low  temperatures, 
the  rod  was  immersed  in  carbon  dioxiile,  ether   or  liquid  air. 
The  results  obtained  vary  very  greatly,  the  rods  appearing  to 
fall  into  two  groups,  in  one  of  which  the  temperature  coefficient 
of   resistance   is   negative.      In    the   other   the   temperature 
coefficient   is   negative    until   200  deg.    is    reached,    when   it 
becomes  positive.      These   differences  indicate  that  the   re- 
sistance  of  silicon   is  very  sensitive    to   changes   in   purity, 
physical  constitution  or  crystalline  structure. 
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ALTERNATING  CURRENT  COMMUTATOR  MOTORS* 

BY   DR.    KXJDOLF   GOLDSOHMIDT. 

{Continued  from  page  673.) 

Snmmcm/. — In  this  article  the  author  discusses  the  theory  of  the 
■single-phase  commutator  motor.  The  production  of  the  field  is  first 
considered,  and  then  the  shunt  and  series  methods  of  excitation,  it 
being  shown  that  the  simple  shunt  is  an  impossible  method.  The 
characteristics  of  the  ideal  series  motor  are  then  given  in  some  detail, 
-after  which  the  complications  and  difficulties  encountered  in  the  real 
motor  are  considered,  including  commutation  and  the  circulating 
currents  in  'the  short-circuited  coils.  Finalh',  the  various  losses  are 
considered. 


7.  The  Circulating  Currents  in  the  Short-circuited  Coil. 

Looking  at  Fig.  26  we  notice  that  the  coil,  short-circuited  by 
the  brush,  though  entirely  out  of  the  range  of  the  poles,  is  under 
the  inductive  influeni-e  of  the  whole  of  the  flux  issuing  from 
the  pole.  The  coil  under  short-circuit  actually  surrounds  the 
flux  entering  the  armature,  and  in  our  case,  this  flux  being  an 
alternating  one,  induces  an  E.M.F.,  and,  consequently,  a  cur- 
rent in  this  coil.  If  the  short-circuit  was  perfect  and  the 
resistance  and  self-induction  of  the  coil  and  the  resistance  of 
the  brush  contact  very  small,  this  "  circulating  current " 
would  be  extremely  heavy.  It  would  not  only  be  sufficient  to 
cause  consideraV)le  ohmic  loss,  but 
would  also  load  up  the  contact  surface 
of  the  brush,  in  most  cases  up  to  the 
glowing  point  ;  and,  besides,  its  de- 
magnetising action  on  the  field  itself 
would  be  seriously  felt.  If  there  was 
practicall}'  no  leakage  and  resistance, 
the  current  in  the  single  armature  coil 
would  assume  such  a  value  that  it 
would  almost  neutralise  the  action  of 
the  field  coils  and  prevent  any  flux  from  passing  through 
the  armature.  The  amount  of  current  flowing  in  the  coil 
might,  under  these  conditions,  be  more  than  fen  times  the 
current  it  is  supposed  to  carry  ordinarily.  The  effect  on  the 
blushes  would  not  only  be  glowing  but  also  sparking,  due  to 
the  circuit  being  broken.  We  see,  therefore,  that  this  current 
must  be  checked.  It  must  be  reduced  to  a  reasonable  amount, 
say  less  than  normal  current,  to  prevent  any  of  its  bad  eflects. 
The  most  natural  way  to  do  this  is  the  introdtietion  of  ohmic 
resistance  in  the  circuit  formed  by  the   brush,  commutator 


Fig.  ib. 
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segments  and  the  connection  between  both — i.e.,  the  com- 
mutator lugs  or  connectors,  as  they  are  generally  called 
(Figs.  27,  27a  and  28).  These  connectiong  are  generally 
usi^d  as  a  resistance,  cither  by  having  a  great  length  or  by 
being  made  out  of  a  metal  of  low  conductivity.  It 
would  be  undesirable  to  give  the  coils  or  the  brush  a 
liigher  resistance  than  wo  can  help,  as  these  parts  have  to 
carry  contirmally  the  main  current.  The  lugs  are  particularly 
suiteil  for  .serving  as  resistance,  as  they  have  to  cairy  the  niiiiii 
current  only  for  a  very  short  time,  when  the  liiushes  are  iti 
contact  with  their  commutator  segments  ;  otiicrwiso  they  arc 
i<llo.  Naturally,  even  in  tliis  favourable  case,  the  rciluction  of 
the  circulating  current  must  bo  bought  by  a  certain  amount  of 
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loss,  for  a  higher  resistance  giving  a  very  small  circulating 
current  indeed  will  also  cause  quite  an  appreciable  loss,  due  to 
its  carrying  the  main  current.  A  simple  calculation  will  give 
us  an  idea  of  these  relations.  We  will  call  the  voltage  induced 
in  the  coil  under  commutation  by  the  alternations  of  the  main 
field  e,  the  resistance  of  each  connector  s,  and  assume  that  ■;  is 
so  big  that  the  resistance  of  the  main  coil  is  practically  negli- 
gible compared  with  it.  In  s  shall  be  included  the  average 
contact  resistance  the  current  finds  when  passing  from  the 
brush  to  the  segment,  due  account  being  taken — as  far  as 
possible — of  the  contact  resistance  being  smaller  the  higher 
the  current  density. 

It  is  evident  that  the  self-induction  of  the  coil  whicli  might 
reduce  the  current  and  cause  phase  displacement  is  compara- 
tively small,  the  current  of  the  coil  being  more 
than  10  times  the  normal*  if  «  is  zero.  We 
will  assume  that  the  brush  had  the  exact  width 
of  one  segment  (Fig.  29),  thus  short-circuiting 
only  one  coil  at  a  time.  The  circulating  cur- 
rent would  then  be  i,.  =  c  2s,  and  would  cause 
a  loss,  p^.  =  e'-/2s,  in  the  lugs  under  one  brush  or 
p,=e'-  5  for  a  pair  of  (plus  and  minus)  brushes. 
The  main  current  I  flowing  through  the  lugs 

in  parallel  causes  the  loss  p,„  =1^x^x2  =  I- xs 

per  set  of  brushes.  Therefore,  the  total  loss  in  the  lugs 
through  circulating  and  main  current 

s 

A  simple  difterentiation  shows  that  the  total  loss  is  the 
smallest  if  ]\,  and  j',„  are  equal — i.e.,  if  e-  5  =  1'- .  s  ;  ?mi„.  =  «/Ii 
and  the  circulating  current  /,.  equal  to  the  main  current. 

If  the  brush  width  is  equal  to  that  of  two  commutator 
segments,  it  short-circuits  mostly  two  coils  at  a  time  ;   then 

^^  =  4  .      per  pair  of  brushes. 
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Fig.  29. 
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s  per  pair  of  brushes. 


The  minimum   of   the    total    loss    is   reached  if   p^.=p„i   or 


-t  .  -  =  I .  I- .  s ;  that  is 
s 


:2-45. 


r 


(A+i'.«)mm.  =  3-25  X  e  X  I ;   !;,„  =0-41  X  I. 
For  a  brush,  short-circuiting  x  coils,  we  find 

V   =2x^^'- 

.i-  +  1 

and  the  condition  for  the  minimum  of  loss 

€  /x+\ 

'>min.  -  I  ><  •^Y'    ^?~' 

(P,+P„),nur- 


2-82 

=  £  X  1  X  -^^ 


/I         1     ' 


^2(.«+l) 


The  i/reiitii-  the  numlur  oj  segments  covered  by  lite  JrM.</i  the  ijreater 
the  losses  in  the  lugs,  the  kiflhtr  the  re.ii.ttanre  of  the  lutfx  imisl  be 
and  the  .itnaller  tlw  eirrnlatimi  current  compared  with  tlie  main 
current. 

These  calculations  are  naturally  only  approximate,  the  dis- 
tribution of  the  main  current  over  the  segments  being  made 
nonuniform  by  the  connnutution  process  itself,  the  current 
tending  to  pass  chiefly  thrcjugh  the  segment  about  to  leave 
the  brush.  l!ut  the  high  lug  resistance  itself  counteracts  this 
teiult'iicy  and  makes  our  :is.suniption  of  uniform  distribution 
more  correct. 

We  have  found  in  a  general  way  the  condition  for  making 
the  losses  in  the  lugs  as  small  as  possible.  Naturally  this 
miniminn  does  not  entirely  settle  the  amount  of  lug  and  brush 
resistance  :  other  considerations  come  in  as  well — for  inst,inco, 
mechanical  ones  and  tlie  ciu'rent  density  in  the  brush.  The 
latter  will  bo  satisfactory  since,  wit  h  the  brush  covering  three  or 

•  Thinking  of  an  altcniator  with  a  Hhorl  rinMiit  cm  lont  iMpml  lo  10 
thncs  (ho  normal  current,  one  will  iin<lcr.'<t.niul  this  Mjitonicnt. 
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two  seguieuls,  the  tirculatiiig  oiineut  is  only  3a  to  42  percent. 

of  the  main  current,  if  we  comply  with  the  condition  for  the 

rniuimum   losses.      We  can,    however,    make    the   resistance 

somewhat  larger  or  smaller,  as  the  losses  up  to  a  certain  point 

change  only  very  slowly  provided  that  wc  do  not  depart  too 

far  from  «„,,„     If  s-  1-75  x  <„,,„  the  circulating  current  is  only 

about  20  to  23  per  cent,  of  the  main  current,  ami  the  losses 

are  only  15  per  cent,   more   than  the  theoretical  minimum. 

This  will  be  seen  from  Fig.  30,  representing  the  losses  and  the 

circulating  current    r       j-o.        .    ,  •  ,.       „.     ^u 

*""   different   lug    resistances,    the 


ratio 


for 


mam  current 
brushes  being  taken  as  covering  two  segments. 

We  can  easily  form  an  idea  of  the  loss  in  the  resistance 
lugs  expressed  as  a  percentage  of  the  useful  electrical  energy, 
the  latter  being  P  =  E  x  I.  With  a  parallel  armature  and  two 
commutator  segments  covered  by  the  brush 

0'.-t-Mmn.  =  3-25x€XI  =  3-2.5xPx  J,. 

This  formula  holds  good  whatever  the  number  of  poles  and 
number  of  sets  of  brushes,  as,  by  introducing  I,  the  total  cur- 
rent,  the  number  of  brush  sets  has  been  taken  account  of. 
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To  find  the 

ture  we  put  AT„  = 


E  of  the  arma- 
and    for   the    series    motor   (series 


ratio  between  €  and  the  E.M.F 
AT, 

y 


armature)  s^  =  4  x 


If  rii  =  number  of  commutator  segments,  sJ2m  =  number  of 
turns  per  coil,  we  used  to  call  E,.  the  E.M.F.  induced  by  the 
main  ttu.\  plus  leakage  flux  in  the  i,^ turns  of  the  field  ;  there- 
fore, the  E.IM.F.  induced  by  the  main  flux  into  the  s„/2»i 
turns  of  an  armature  coil  is 


£=^xE,  X 
P 


2m.X2 


X-^xl=E, 

.      2      r.  ^ 


_2_ 
7- 


Formula  (8)  gives  the  relation  between  E,.  and  E 

T>     Ef     TT  n. 

K=^  =  -xcxyX-', 

or,  if  the  brushes  cover  two  segments. 

Loss  in  resistance  lugs     10 


Useful  energy 

no 

number  of  commutator  segments 


m     n 


synchronous  speed  , ,  „ , 
normal  speed 

This  formxdii  enahlrx  us  to  estimati:  the  losses  in  the  lexisttotce 
hiijs  and  liriishes,  if  <mlij  speed,  niiinber  of  pides,  frequeitrij  und 
ninnher  of  set-ments  are  iiicen.  A  motor  for  2.')  cycles,  four  poles 
(synchronous  speed  750  revs,  per  min.),  1,000  revolutions  and 
250  commutator  segments  has  a  minimum  loss  in  the  resistance 
lugs  and  brushes  equal  to  ^'.'^  x  -^^\fc,  x  100  =  3  per  cent,  of  the 
useful  energy  of  the  machine.  The  condition  for  the  minimum 
loss  was  equality  of  losses  due  to  equalising  current  and  main 
current.  The  main  current,  therefore,  must  cause  1 J  per  cent. 


loss  ;  in  other  words,  the  drop  in  voltage  over  brush  and  resis- 
tance must  be  about  1  i  per  cent,  of  the  voltage  in  the  arma- 
ture. If  the  latter  is  200  volts,  and  we  have  selected  brushes 
giving  2x1  volts=2  volts  over  the  brushes,  the  drop  over  the 
resistance  ought  to  lie  [y ,:,;,  x  200]  -2  =  1  volt.  Allowing  for 
the  resistance  being  higher  than  required  for  the  minimum, 
the  total  loss  will  go  up  to  about  3A  per  cent,  and  the  drop  in 
the  lugs  alone  to  about  2  volts.  If  the  machine  has  approxi- 
mately 80  per  cent,  efficiency,  the  losses  in  the  lugs  will  affect 
the  clliciency  3.txO-80=2'J  per  cent.  With  125  commu- 
tator segments  (small  machine?)  the  loss  would  be  double. 

A  fact  which  we  can  derive  from  this  example  is  that  the 
resistance  in  the  brush  contact  is  very  nearly  sutticient  to  keep 
the  circulating  current  down  to  a  moderate  amount.  In  fact, 
if  the  voltage  of  the  motor  is  kept  low  enough,  and  a  carbon 
brush  is  selected  having  high  contact  resistance,  the  resistance 
lugs  can  be  dispensed  with  altogether.  Though  through  this 
expedient  the  size  of  the  commutator  becomes  rather  large, 
it  has  been  applied  in  actual  practice  with  quite  large  machines 
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Fig.  31. — Losses  in  Lugs  and  Carbons  at  Stnchbonods  Speed  for 
Two  Sets  of  Brushes. 


for  traction  work.  It  is  certainly  desirable  not  to  use  resis- 
tance lugs  as  far  as  the  starting  of  the  motor  is  concerned. 
The  resistance  lugs  are  being  designed  for  intermittent  use  at 
full  load  when  they  have  to  carry  current  only  as  long  as  the 
brushes  touch  their  respective  segments.  Therefore,  there  is 
some  danger  of  their  burning  out  when  the  motor  is  stationary 
or  moving  slowly. 

A  given  machine,  say,  for  25  cycles,  having  its  resistance 
lugs  adjusted  to  give  the  minimum  loss  has,  as  we  found, 
a  circulating  current  approximately  equal  to  the  normal  cur- 
rent. If  we  were  to  increase  the  fre(iuency  to  50,  the  circulat- 
ing current  would  double  ^!kH5i:-  or  c  double  j  and  the  machine 

would  spark.  The  resistance  ought  to  have  a  diff'erent  value 
for  each  frequency.  In  the  example  we  just  calculated  for 
25  periods  the  minimum  loss  in  the  resistance  would  be  6  to 
7  per  cent,  at  50  periods  instead  of  3  to  3^  per  cent,  at  25. 
Hitih  frequenci/,  therefore,  affeets  the  efficiency  unfavowahUj  us  well 
as  the  power  fa  dor. 

For  approximate  estimating  it  is  desirable  to  eliminate  con- 
struction details,  in  our  case  the  number  of  commutator  seg- 
ments, out  of  formula  (16). 

This  can  be  done  by  going  into  the  design  in  a  general  way, 
determining  the  armature  diameter  from  the  output,  and 
assuming  the  commutator  diameter  to  be  as  large,  and  the 
number  of  commutator  segments  as  high,  as  practicable. 

Plotting  the  loss  in  the  lugs  and  brushes  for  the  ratio 
synchronous  speod__^^  we  obtain  approximate  curves  (Fig.  31), 

running  speed 
giving  the  loss  in  the  lugs  as  the  percentage  of  the  output.  These 

,.,.,,,         ,.    synchronous  speed 
figures  are  to  be  multiplied  by  the  ratio  ,  ,  -• 

°  '  ■'  normal  speed 


712 


THE  ELECTRICIAN,  AUGUST  21,  1908. 


To  show  how  the  character  of  the  current  in  the  coil  under 
commutation  is  aftected  by  the  circulating  current,  we  draw  an 
ordinary  commutation  curve  for  direct  current  (Fig.  32).  Up 
to  the  moment  where  the  coil  is  short-circuited  the  current 
lias  the  value  +1',  when  it  is  leaving  the  short-circuit  the 
current  is  reversed  to  -  I''. 

Without  the  effect  of  self-induction  the  change  would  follow 
a  linear  law  (A) ;  through  the  delaying  influence  of  the  re- 
actance, however,  the  current  will  be  deformed  into  B.  The 
time  of  commutation  being  very  short  generally,  compared  with 
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lengthen  this  period  and  thus  make  the  otherwise  harmful 
circulating  currents  do  useful  service.  The  circulating  current 
must  for  this  purpose  have  a  component  in  phase  with,  but 
opposite  to,  the  armature  current.  The  circulating  current  is 
thus  shifted  into  the  dotted  position  in  Fig.  34.  This  can  be 
achieved  by  placing  an  inductive  branch  (choking  coil)  across 
the  armature  terminals.  This  causes  a  current,  ig,  to  flow  in 
the  field  besides  the  armature  current,  thus  shifting  the  field 
current,  and  with  it  the  main  flux  and  the  circulating  current, 
in  the  desired  direction  (Figs.  38  and  39). 


Fig.  32. 


Fig.  33. 


the  time  of  one  period  of  the  alternating  current,  I"  is  practi- 
cally equal  to  F  (Fig.  33).  It  is  actually  slightly  larger  for  the 
rising  half  of  a  half-period  and  slightly  smaller  for  the  dropping 
half.'  The  circulating  cun-ent,  being  due  to  a  voltage  induced 
by  the  main  flux,  is  zero  when  the  main  current  is  a  maximum 
(2,  Fig.  34),  and,  therefore,  does  not  interfere  with  the  com- 
mutation of  the  maximum  ciu'rent.  It  is  opposing  the  initial 
armature  current  when  the  latter  rises  (1-2;  and  helping  the 


Mam  Flux 

•      ]    \.  Circulating  Cnrrenl 
'      '^.  V^^-.^'-^^Circulaling  Current 
,1    \     \s\xitlii  Artificially 


initial  armature  current  when  it  falls  (2-3).  In  Fig.  3.3, 
drawn  for  a  period  1—2,  B  is  the  original  commutation 
curve,  C  the  circulating  current  and  D  the  total  current  re- 
sulting from  both.  Fig.  3G  shows  the  corrcs[)ondiiig  curve 
for  the  period  2—3.     We  see  that  during  tlie  falling  of  the 


Fio.  36. 


)''i<i.  36. 


current  the  commutation  is  more  diflicult  than  iliuiiig  rising, 
in  tlic  l;ittcr  ta.se  tlic  circulating  niirent  flowing  in  the  direc- 
tion of  llie  current  wliicli  we  wisli  to  proiluco  in  the  short- 
circuited  coil.  The  correctness  of  our  investigation,  ('S|)ucia]ly 
the  relative  direction  of  the  cnirents,  can  bo  easily  veriliod  by 
looking  at  Fig.  37,  direction  of  rotation  and  current  liaving 
been  found  by  applying  the  curtain  rule.  We  have  to  lo- 
membor  that  the  circulating  current  niagneli.'ies  when  tin;  llux 
tries  to  disappear  (direction  of  i,,,,,.  being  the  fame  as  that  of  I). 
The  fuel  that  liming  the  piaiod  1—2  the  circulating  current 
tends  to  inifMovc  the  commutation  prompts  na  to  artiliciaily 


Fig.  37. 

The  same  object  is  attained  by  placing  a  non-inductive 
resistance  in  parallel  with  the  field  winding,  in  this  case  the 
armature  current  composed  of  iy  and  i,.  being  shifted  as 
intended  (Figs.  40  and  41). 

It  is  evident  that  the  method  is  not  perfect,  the  bulk 
of  the  circulating  current  remaining  in  quarter-phase  with 
the   main  current,  thus  being  partly  beneficial,  partly  harm- 


UMJUU 

Fn:.  38. 


Fi<;.  39. 


ful.  On  the  other  hand,  the  form  of  curve  B  depends  on  the 
time  of  commutation — /...,  on  the  speed — whilst  C  is  almost 
independent  of  it,  and  therefore  the  commutation  can  be  made 
good  only  at  a  certain  speed.  The  ailvantagc  obtained  must 
be  bought  by  either  making  the  power  factor  worse  through 
the  self-induction  in  parallel  with  the  armature  or  by  the 
reduction  in  efficiency  through  the  watts  consumed  in  the 
resistance  across  the  field  terminals,  though  this  amounts  to 
only  about  2  per  cent. 


There  is  one  item  that  helps  the  cIVcct  of  bi)lh  those  expe- 
dients— i.e.,  the  hysteresis,  which  makes  the  main  tlux  lag 
somewhat  lieliind  tlio  exciting  current,  and  in  this  way  shifts 
the  |)haso  of  the  circulating  current  in  the  right  direction. 
The  hysteresis  lag  amounts  to  lOdeg.  or  1.'' (leg.  Also  the 
self  in<lnclioii  of  the  shortcircnited  coil  which  is,  however, 
ns  |iointi'd  out,  only  small  coniparrd  with  the  resistance,  the 
latter  being  largo  to  check  I  ho  absolute  value  of  the  circulating 
current— tends  to  shift  thc>  pliasc  of  i^,.,  so  that  it  helps 
commutation. 

(To  be  continued). 
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ARBROATH  ELECTRICITY  WORKS. 

The  Koyal  Uurgh  of  Arbroath,  with  a  rosiileni  population 
of  about  -3,000,  is  one  of  the  few  large  towns  of  Scotland  that 
has  hitherto  been  without  an  electricity  supply  works,  and 
those  iirras  that  have  desired  to  use  electricity  for  lighting  or 
power  purposes  have  had  to  adopt  the  unsatisfactory  and 
costly  expedient  of  installing  plant  for  their  own  requirenients. 
Perhaps  this  is  one  reason  why  the  town  has  not  progressed 
during  the  last  decade,  large  mills,  which  in  previous  years 
were  hives  of  industry,  having  had  to  remain  idle,  while  their 
more  fortunately  placed  competitors  in  other  districts,  where 
better  facilities  were  afforded,  have  had  their  full  share  of  pros- 
perity. Xow,  however,  a  change  for  the  better  may  be  looked 
for,  and  alreadj^  some  of  the  largest  mill-owners,  recognising 
the  importance  of  the  change  brought  about  by  the  advent  of 
electrical  power,  have  begun  to  make  use  of  it  to  drive  and 
light  their  works. 


Foundation  Plan  of  the  Aebroath  Electricity  Supply  Station, 


The  history  of  the  introduction  of  electricity  to  Arbroath  is 
■one  of  hopes  and  disappointments,  concluding,  however,  with 
well-merited  success,  let  us  hope,  for  those  who  have  had  the 
pluck  to  come  forward  and  carry  out  the  scheme.  So  long 
ago  as  1899  a  provisional  order  for  electric  lighting  was 
granted  to  the  Corporation,  who  a  year  or  two  later  considered 
the  advisability  of  themselves  carrying  it  into  effect.  A  scheme 
was  prepared,  but  was  not  proceeded  with,  and  at  a  later  stage, 
namely,  in  1904,  an  agreement  was  entered  into  for  the  trans- 
fer of  the  order  to  the  Empire  Electric  Light  &  Power  Co. 
The  failure  of  this  company  threw  the  matter  back  once  more, 
and  in  the  following  year  the  order  was  revoked  by  the  Board 
of  Trade,  who  would  not  allow  it  to  remain  in  force  any  longer. 

At  this  dismal  period  Mr.  (leorge  lialfour  came  forward  and 
made  an  offer  to  the  Corporation  to  obtain  a  new  order  under 
certain  conditions  ;  an  agreement  was  concluded  and  the  oiiler 
was  obtained  at  the  end  of  July,  1907.  Two  years  was 
allowed  for  the  construction  of  the  works,  but  although  Mr. 
Balfour  had  given  no  promise  of  early  commencement,  now, 
only  one  year  from  the  Royal  Assent  being  given  to  the  order, 
the  works  are  in  full  operation. 

A  far  more  extensive  system  of  mains  has  been  provided  than 
was  obligatory  under  the  order,  and  the  substantially  built 
and  well-equipped  works  are  sufficient  evidence  of  the  thorough- 


ness with  which  the  enterprise  has  been  entered  upon.  It  is 
interesting  to  note  that  the  horse-power  of  the  works  erected 
by  the  company  is  exactly  three  times  what  was  contemplated 
by  the  Corporation  under  the  proposed  scheme  referred  to 
above.  The  company  have  provided  space  in  the  works  suffi- 
cient to  accommodate  double  the  plant  already  installed,  and 
that  they  were  well  advised  in  so  doing  is  shown  by  the  fact  that 
already  the  desirability  of  extensions  is  being  talked  about. 

General  .Irranf/emenf  of  the  TForLs. — The  works  are  situated 
in  South  Grimsby-street,  adjoining  the  dock  branch  of  the 
Caledonian  Railway,  from  which  a  siding  will  ultimately  be 
constructed,  and  in  close  proximity  to  the  harbour.  The  site, 
held  on  feu  from  the  Corporation,  affords  ample  room  for  ex- 
tension of  the  works,  which,  owing  to  their  central  position 
within  a  short  distance  of  the  principal  factories  and  main 
business  thoroughfares,  and  to  the  facilities  they  possess  for 
obtaining  coal  and  water,  are  eminently  adapted  for  the  econo- 
mical production  and  distribution  of  electrical  energy. 

The  contract  for  the  whole  of  the  works 
with  equipment,  including  underground 
mains  and  public  arc  lamps,  has  been  carried 
out  by  Messrs.  J.  G.  White  &  Co.,  as 
sub-contractors  to  Mr.  George  Balfour,  in 
accordance  with  plans  and  specifications  pre- 
pared by  and  under  the  supervision  of  Messrs. 
Hawtayne  &  Zeden,  the  company's  consult- 
ing engineers,  Mr.  J.  Cathcart  Christie  acting 
as  resident  engineer. 

Buildings. — The  buildings  are  of  plain  de- 
sign and  have  been  erected  by  local  firms. 
The  engine  house  is  45  ft  long  by  35  ft.  wide, 
and  the  boiler  house  50  ft.  long  by  45  ft. 
wide,  and  an  idea  of  their  general  arrange- 
ment can  be  obtained  from  the  diagram  here- 
with. The  buildings  also  comprise  a  battery 
room  and  pump  room,  office  accommodation 
being  arranged  for  in  an  existing  building 
on  the  site.  Space  has  been  provided  for 
additional  machinery,  and,  with  a  view  to 
further  extensions,  the  south-west  ends  of 
the  engine  and  boiler  houses  have  been  con- 
structed of  corrugated  iron  sheeting  on  a 
steel  framework.  The  engine  house  is  built 
in  bays  with  brick  piers  supporting  a  gantry 
running  the  full  length  of  the  house  and 
carrying  a  travelling  crane  of  10  tons  lift- 
ing capacity,  supplied  by  Mr.'  J.  Williams,  of 
Cardiff. 

Chimvct/. — The  chimney  shaft  is  of  brick 
and  is  lined  for  47  ft.  above  ground  level,  the 
total  height  being  125  ft.  and  the  inside  dia- 
t  meter  5  ft.  6  in.  The  work  has  been  carried  out  by  the 
Alphons  Custodia  Chimney  Co.,  of  London.  The  main  fiue 
has  been  arranged  to  allow  of  the  erection  of  a  fuel  econo- 
miser  when  reijuired,  space  being  left  behind  the  boilers  for 
this  purpose. 

Boilers. — The  boilers,  which  have  been  supplied  by  Messrs. 
Babcock  &  Wilcox,  are  two  in  number,  each  being  capable  of 
evaporating  7,5001b.  of  water  per  hour  into  steam  at  HiOlb. 
pressure,  and  superheated  to  480  F.  They  are  fitted  with 
chain-grate  stokers  and  the  usual  mountings,  including  dupli- 
cate feed  valves.  The  same  firm  have  also  been  entrusted  with 
the  pipe  work,  the  steam  pipes  being  of  mild  steel  with  wrought 
flanges,  and  the  exhaust  and  circulating  pipes  of  cast  iion.  The 
circulating  water  is  diawn  from  the  Biothock  liurn  through  a 
Sin.  main,  and  returned  to  it  lower  down  stream  through  a 
9  in.  main.  The  feed  piping  is  arranged  as  a  complete  ring 
main. 

The  boilers  are  fed  by  means  of  two  steam  pumps,  the  main 
feed  pump  being  supplied  l>y  Messrs.  J.  G.  Weir,  of  (Jlasgow, 
and  the  auxiliary  pump  being  a  Worthington  horizontal  duplex 
pump,  the  capacity  of  each  being  1,800  gallons  per  hour.  To 
ensure  the  water  reaching  the  boilers  in  good  condition,  it  is 
passed  through  a  purifying  plant  of  the  Paterson  Engineering 
Co.'s    make,   the    pump   exhaust   being   utilised    for  heating 


714 


THE  ELECTEICIAN,  AUGUST  21,  1908. 


the  supply.     A  hot-well  tank  of  1,000  gallons  capacity  is  com- 
bined with  the  plant. 

Enr/ine  Boom  Plant. — This  has  been  supplied  by  Messrs. 
Thomas  Parker,  of  Wolverliampton,  who  have  also  supplied  a 
two-machine  balancer  of  15  kw.  and  a  reversible  booster  of 
28  kw.  capacit}-,  together  with  a  Tiluey  regulator  and  a  switch 
panel  for  the  booster.  The  generators  comprise  one  150  kw. 
continuous  curient  dynamo,  direct-coupled  to  a  Belliss  & 
Morcom  compound  engine  running  at  435  revs,  per  min.,  and 
a  300  kw.  continuous  current  dynamo,  direct-coupled  to  a  triple- 
expansion  engine,  by  the  same  makers,  fitted  with  automatic 
expansion  gear  and  running  at  375  revs,  per  min.  The 
machines  are  compound  wound,  and  are  fitted  with  auxiliary 
poles  and  equalising  switches  for  the  series  winding.  They 
give  the  required  output  at  a  pressure  ranging  between  480 
and  560  volts  and  are  capable  of  giving  10  and  20  per  cent, 
overload  respectively,  for  a  period  of  two  hours,  without 
injury. 

Battery. — The  storage  battery  consists  of  260  E.P.S.  cells  in 
leaddined  boxes  carried  on  two-tier  stands.  It  has  a  capacity 
of  800  ampere-hours  and  can  give  an  output  of  400  amperes 
for  one  hour. 

Su-itchboard. — The  machines,  battery  and  feeders  are  con- 
trolled from  a  handsome  white  marble  switchboard,  supplied 
by  the  Briti.sh  Thomson-Houston  Co.,  which  carries  all  the 
necessary  instruments,  switches  and  meters.  Circuit-breakers 
are  provided  on  each  pole  of  the  machines,  and  there  are  two 
sets  of  'bus  bars  with  selector  switches,  by  means  of  which 
the  supply  can  be  given  at  two  different  voltages  if  desired. 

Mains. — The  underground  mains,  manufactured  and  laid  by 
Messrs.  Callender's  Cable  &  Construction  Co.,  consist  of  vul- 
canised bitumen  and  paper-insulated  cables  laid  on  the  solid 
system,  except  at  Brothock  Bridge,  where  they  are  drawn  into 
conduits,  jjrovided  when  the  bridge  was  recently  recon- 
structed. The  feeder  cables  are  triple  concentric-  and  the  dis- 
tributors are  single  conductors,  the  aggregate  length  of  cables 
being  about  10  miles.  Distribution  is  on  the  three-wire  con- 
tinuous current  system  with  500  volts  across  the  outers,  the 
supply  to  consumers  being  at  250  volts  for  lighting  purposes 
and  500  volts  for  power. 

Street  Lightini/. — The  main  thoroughfares  are  lighted  by 
means  of  20  Crompton-Blondel  flame  arc  lamps  of  about 
1,500  c.p.  each,  carried  on  handsome,  ornamental  cast-iron 
columns,  supplied  by  Messrs.  W.  I\Iacfarlane  iV  Co.,  of  Glas- 
gow. Each  post  also  carries  a  pair  of  50  c.p.  osram  lamps, 
for  use  when  the  arcs  are  switched  off.  The  lam|s  are 
arranged  in  four  groups,  controlled  from  switching  points  in 
the  bases  of  the  arc  lamp  columns. 

The  very  gratifying  manner  in  which  the  supply  has  been 
taken  up  in  Arbroath  should  he  a  great  encouragement  to  the 
directors  of  the  company,  and  there  is  every  indication  of  the 
new  venture  being  strongly  supported. 


BRIGHTON  CORPORATION  ELECTRICITY  ACCOUNTS. 


In  analysing  the  accounts  of  the  Brighton  Corporation  last 
year  we  had  a  sorry  tale  to  tell.  The  deficit  on  tlio  year's 
working  was  in  the  neighbourhooil  of  .tlO.OOO,  and  the  number 
of  units  sold  had  decreased  in  an  unsatisfactory  manner.  Tlii.s 
unfortunate  state  of  affairs  was  attributed  to  several  causes, 
which  were  fidiy  discussed  by  us  at  the  time  and  into  whicli 
we  need  not  again  enter.  We  are,  however,  pleased  to  .sec 
that  the  undertaking  lia.s  been  doing  much  l)elter  during 
the  past  financial  year,  and  wo  liopc  that  it  has  now  touched 
bottom  and  will  speedily  begin  to  mend. 

As  raentioncil  aljovc,  the  deficit  iluring  1!(06-07  was  £10,000, 
and  ultliongh  there  was  again  a  deficit  on  last  year's  working,  it 
was  the  HmallcrHum  of  £.i,657.  l.">.s.  Hd,  ;  in  1!J050G  thedeticit 
waH  X'JTO,  while  in  1!I04  a  profit  of  X."),H!H  was  realised. 
During  the  year  under  notice  the  undertaking  has  not  been 
without  its  vicissitudes.     It  was,  for  examjile,  aaddlod  with 


a  sum  of  £1,393  for  law  costs  as  a  result  of  an  action  brought 
for  nuisance.  This  action  was  fully  reported  in  The  Elec- 
trician at  the  time,  and  was,  as  will  be  remembered,  successfully 
defended  by  the  Corporation. 

The  engineer  and  manager  (Mr.  J.  Christie),  in  his  rej)ort 
to  the  Lighting  Committee,  ^states  that  a  considerable  portion 
of  the  capital  otitl.ay  on  the  Southwick  station  was  in- 
curred to  meet  future  development,  and  has  not  j'et  been  as 
remunerative  as  was  at  first  hoped,  (ireat  economy  has  been 
effected  in  the  works  costs  during  the  past  few  years,  for  in 
1904-5  these  worked  out  as  1-1 7d.  per  unit  sold,  this  being  in 
1907-H  reduced  to  0-89d.  This  is  specially  satisfactory,  as 
in  1904  Welsh  coal  was  abnormally  low  in  price,  while,  as  is 
well  known,  last  year  the  opposite  was  the  case. 

The  increase  in  imits  sold  was  153,182,  while  the  maxi- 
mum load  was  145  kw.  less  than  last  j'ear,  this  reduction 
being  principally  due  to  the  increasing  use  of  high- efficiency 
lamps.  The  load  factor,  however,  was  improved  by  3  per 
cent.,  and  this  materially  aided  in  reducing  the  works  costs. 
During  the  year  the  net  increase  in  the  number  of  consumers 
has  been  23  onh',  equivalent  to  12,024  H  c.p.  lamps.  This 
small  advance  is  thought  to  be  due  to  the  depression  of  trade 
prevailing  in  the  town  and  country  generall}-.  Things,  how- 
ever, now  seem  to  be  improving,  and  since  April  1st  a  net 
gain  of  no  less  than  52  services  has  been  recorded.  It  is  also 
satisfactory  to  note  that  the  power  load  is  improving,  for  at 
the  end  of  the  financial  year  364  motors,  equivalent  to 
1,423  H.P.,  were  connected  to  the  mains,  an  increase  during 
the  year  of  31  motors  and  132  ii.r.  Of  the  above,  130  motors, 
representing  703  H.P.,  are  hired  from  the  Corporation. 
This  portion  of  the  business  is  said  to  be  most  satisfac- 
tor}',  and  its  benefits  are  much  appreciated  by  the  smaller 
power  users. 

Mr.  Christie  recommends  that  steps  should  be  taken  as  soon 
as  possible  to  rebuild  an  adequate  reserve  fund,  as  this  has 
become  rather  depleted  owing  to  the  deficits  of  the  past  three 
years. 

We  give  lielow  an  analysis  of  the  expenditure  during  the 
past  year,  together  wFEh  the  cost  per  unit  sold,  for  the  past 
year  and  for  the  year  1906-07  : — 

Geseratini:  Costs. 

Coal,  &c £18,266     0    9 

Oil,  waste,  &c 522  12    2 

Wafre.s  and  salaries  5,700  15  11 

Kepairs  and  maintenance  2,980  16     3 

Total  Generating  Costs    £27,470    5    1 


DisTRUUTiON   Costs. 

Repairs  and  maintenance  i!2,22C     6     3 

Other  expenses 768    5  11 

Attending  public  lamps,  &c....       3.568     4     1 


Total  Distribution  Costs £6,564  16    3 

Katks  AM)  Ta\i:s. 

Local  rate.-    £3,962    6    5 

Income  tax     314     9     3 


1907-8. 
0-55d.     . 
0-02d.     . 
017d. 
0-09d. 

1906-7. 
..  0-61d. 
..  005(1. 
..  0-23d. 
..     0  12d. 

0-83d.    . 

..    lOld. 

ii07d. 
0  02d. 
OlOd. 

..  009d. 
..  002<1. 
..     Olid. 

019d 

.     0-22d. 

0  12d. 
OOld. 

..  Olid. 
..    OOld. 

Total   £4,276  15    8    • 

MaNACKME.NT   Exi'ENSKS. 


013d. 


012d. 


.Sii lanes  

Slam])  duty,  &c 

Stationary  nnrl  |)rinting     

Estalili.sjiment  cliarjjes  

Insurance',  law  expoii.«es,  &e.. 


Total  management  Expenses  ...    £8,021     8  11 


i;4,938  18 

4     . 

.     014d. 

..  017d. 

610    0 

6     . 

.     002.1. 

..  001.1. 

177  11 

7     . 

.     0-005d. 

.    0006.1 

486    5 

1     . 

.     0  015d. 

..  0015.1 

1,908  13 

5     . 

.     006d. 

— 

TOTAL     WORKING     EXPENSES 

(.'X.'hi.lint.' .■apitnl  .■Imr^'i's)..  £46,333     5  11 
Capital  Charges.  &c. 

lnl..r...-t  on  oiipiud  £21,321  15  10 

Sinking  funds  23,665    3  11 

St,ire« — 

Bail  dolits 420    0  11 


0  24d. 


l-39d. 


020d. 


155d. 


£46,407    0    8 

TOTAL     EXPENSES    (including 
.ai.iti.l  .h.-ot'oH)    £91.740    6    7 

TOTAL  INCOME 88,082  10  11 

DEFICIT 3,657  15    8 


0O3.1. 
0-71.1. 

002.1. 

...  0-65d. 
...  0-67.1. 
...  002.1. 
...  002.1. 

136d. 

276d. 
264d. 
Olid. 

...  l-36d. 

...  2-Sld. 

2-Gid. 

...  0-29d. 
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The  capital  spi,-iitilu;iiigtlie3-ear  amounts  to  .£!(;,  1 1)4.  lls.lOd., 
vliich  inchules  i;M,175  for  luacliiiieiy  and  plant,  £l,2:t3  on 
mains  ami  I'oSl  on  the  hire  of  motors.  We  L;ive  below  details 
of  the  total  capital  expenditure  to  date,  together  with  the 
amount  in  £  pei  kilowatt  e.\'pende<l  on  the  various  items. 

C.\riiAi.  AccorxT. 

1,1111(1?  aciiuiied     

Buililiii<;s  

Machinery  iiiul  phiiit    

Mnins 

Meters  and  terminal  boxes  ... 

Motors  for  hire 

Ctiange  of  voltage    

Purcha.se  of  patent  rights 

Engineer's  commission  

Office  furniture 

General  ex penses 

Purchase  of  Brighton  Electric 

Light  Co.'s  uiultrtaking... 

Parliamentary  ex  penses 

TOTAL £774,474     2     1 


£  per  kw. 

Per  cent 

£17.918  lb 

3 

...  i-86a. 

...  2-32 

149.433  14 

1 

..  15-84tl. 

...  19-81 

301,782  8 

11 

...  30-68(1. 

...  38-96 

243,978  0 

7 

...  24-80(1. 

...  30-43 

39,707  9 

1 

...  4-23(1. 

...  5-80 

6,329  11 

11 

...  0-65(1. 

...  0-81 

4,263  7 

3 

...  0-47(1. 

...  0-59 

1,337  3 

0 

..  0-12(1. 

...  0-15 

1,496  17 

9 

...  013(1. 

...  0-16 

550  1 

9 

...  0  06(1. 

...  0-07 

1,126  11 

6 

...  O-Ud. 

...  0-14 

6,000  0 

0 

...  0-47.1. 

...  0-59 

1,550  0 

0 

...  0-14d. 

...  0-17 

79-66d. 


100-00 


The  total  units  generated  were  10,i.'30,119,  of  which 
1,023,767  were  absorbed  in  public  lighting,  1,889,(S71  in  tram- 
ways, and  23,612  in  bulk  supply,  while  -5,065,126  were  used 
by  private  consumers.  The  total  units  sold  were  8,002,376. 
Thecorrespondingfigures  in  190607  were  8,618,33.5,  1,011,253, 
1,798,905,  18,.td7  and  5,020,629,  the  total  sold  amounting 
to  7,849,194.  It  will  thus  be  seen  that  the  increase  is,  in 
general,  satisfactory.  The  maximum  load  on  the  feeders  has 
dropped  from  4,789  kw.  to  4,644  kw.,  a  decrease  of  145  kw., 
the  corresponding  drop  in  the  previous  financial  year  was 
230  kw.  The  load  factor  has  increased  from  16-6  to  19-6  per 
cent.     The  generator  capacity  remains  the  same  as  last  year. 

The  average  price  per  unit  sold  was  for  private  supply 
2'91d.,  for  public  lighting  l-56d.,  for  traction  ISOd.,  for  bulk 
supply  r98d.,  and  on  the  whole  supply  2-40d.  The  corre- 
sponding figures  last  year  were  2-8Sd.,  TSBd.,  ISOd.,  2-29d. 
and  2-39d. 


BDRTON-ON-TRENT  CORPORATION  TRAMWAYS. 


The  results  of  a  year's  working  on  this  system  are  given  in 
the  report  recently  submitted  b}'  the  engineer  to  the  Public 
AVorks  and  Tramways  committee.  The  deficit  is  only  slightly 
larger  than  last  year,  amounting  to  rather  over  £1,121. 

The  car-mileage  run  during  1907-8  was  430,913,  compared 
with  421,317  in  1906-7,  an  increase  of  9,596  car-miles.  This 
increase  is  said  to  be  principally  due  to  a  short  extension  to 
one  of  the  routes.  The  current  consumption  per  car-mile,  in- 
cluding the  Burton  and  Ashby  Light  Railway,  was  1-22  units, 
compared  with  1'187  last  year;  this  amount  is  rather  greater 
than  that  consumed  bj'  the  Corporation  cars  alone,  owing  to 
the  fact  that  the  Burton  and  Ashby  Light  Railway,  which  has 
running  powers  into  Bmton,  works  over  a  very  hilly  loute.  The 
levenue  per  car-mile  for  the  Burton  traffic  has  dropped  from 
S-6d.  per  ear-mile  to  8-03d.,  a  result  which  is  attributed  by  the 
manager  both  to  the  wet  summer  of  last  year  and  the  trade 
depression.  In  spite  of  this,  however,  the  operating  expenses 
have  been  reduced  from  6-14d.  to  5-85d.  per  car-mile,  this 
being  at  a  slow-er  rate  than  that  at  which  the  receipts  have 
fallen.  The  [)assengers  carried  decreased  from  ;-!,383,527  to 
3,221,595  during  the  past  year. 

It  is  satisfactory  to  note  that  the  mimber  of  accidents  has 
been  exceedingly  small,  a  result  which  speaks  well  for  the 
working  of  the  tiamway  when  the  numerous  level  crossings 
and  narrow  streets  in  Burton-on-Trent  are  taken  into  account. 

The  parcels  traffic  has  also  shown  a  satisfactory  inciease, 
the  number  carried  being  4(),H59,  against  43,955  in  190(>  7. 
An  arrangement  has  been  made  whereby  parcels  up  to  14  lb. 
are  delivered  within  half  a  mile  of  the  tramway  at  a  charge  of 
Ud.  per  parcel.  The  total  number  delivered  in  this  manner 
during  the  year  was  4,779,  an  increase  of  1,170.  The  total 
revenue  from  parcels  traffic  amounted  to  £205,  while  the  ex- 
penditure was  only  about  £20. 


The  various  items  of  expenditure  d 
set  out  in  full  below  together  with  the 
the  same  period  and  in  1906-7 

Traffic  Expenses. 
Salaries  and  wages £3,926  14 


tiring  the  past  year  are 
cost  per  car-mile  during 


Oil,  grease,  waste 

Uniforms „.... 

Bags,  punches,  boxes  

Fuel,  light  and  water   

(.'leaning  and  salting  track  . 

Licences  for  cai-s....» 

Cleaning  cars „ 

Miscellaneous 


Cost  |jer  car-mile. 
1907-8.  1906-7. 

8  2-19(1 2-24d. 

76  15    2  004(1 0  04d. 

119    0    8  O-O^d 0-06d. 

57  17    9  (1-03(1 0-06d. 

28  16    4  002(1 0-02d. 

Ill  19    8  0-06(1 0-(i8d. 

15    0    0  0-01(1 0-Old. 

342    5    3  0-19(1 0-18(1. 

13    5    2  0-01(1 0-OlU. 


Total  Traffic  Expenses    £4,69114    8 


261d. 


2-70d. 


Repairs  and  Maintenance. 

Cars   £886  18 

Overhead  work 212    7 

Permanent  way  445  16 


Cables 
Machinerj'  and  tools  ... 
Depot  and  buildings... 
Fuel,  light  and  water 
Miscellaneous  


0  0-50(1 0-59d. 

8  0-12(1 0-18(1. 

1  0-25(1 0-20d. 

38  13    0  0-02d 002d. 

20  18  11  OOld _      — 

4  11     2  —      — 

34  15    2  0-02d 0-02d. 

7    2    2  —      — 


TotaJ  Repairs  &  Maintenance.  £1,651    2    2  0'92d l-Qld. 


Management  Expenses,  &c 

Salaries  and  wages    _...  £345     6 

Printing  and  stationery   44  14 

Loan  and  stock  expenses 44  10 

Fuel,  light  49  14 

Miscellaneous 113  16 

Rents,  rates,  taxes  &  insurance  650  19 

Third  party  insurance 181  10 


7 0-19(1 0-19d. 

7  0-02(1 0-03d. 

1  0-02d 0-lOd. 

8  0-03d 0-03d. 

9  0-06(1 0-06d. 

7    .  ...  0-36d 0-37d. 

3  0-lOd 0-15d. 


Total  Management  Expenses  .  £1,430  12    6  0-78d. 


093d. 


Power  Expenses. 

Power— Corporation £2,949     0     4  l-64d _  l-62d. 

Midland  Railway  454     1  10  0-25d 0-20d. 


Total  Power  Expenses   £3,403    2    2  l-89d l-82d. 


TOTAL  OPERATING  EXPEN- 
DITORE     .„ 


£11,176  11    6 


6-20d. 


6-46d. 


Capital  Cliarges. 

Interest  on  3  "^  Stock    £1,523  15 

,,  Loans  1,226  11 

Bank  Interest 49     2 

Contriliution     to    Redemption 

Fund 1,282  11 

Contribution    to  Sinking  Fund 
,,  ,,  Renewals  Fund 


2  0-85d 0-89d. 

1  0-70d 0-77d. 

0  003d — 


5  0-71d 0-71d. 

784  10  10  0-44(1 0-41d. 

1,000    0    0  0-56d 0-57d. 


TOTAL  CAPITAL  CHARGES     £5,866  10     6 


3'29d. 


Balance  brought  forward     — 

TOTAL  EXPENDITURE £17,043 


2    0  949d. 


TOTAL  RECEIPTS  £15,921  18    5  8  86d. 

DEFICIT  1,121    3    7  0'63d. 


3-35d. 

0-13d. 
9  94d. 

9-30d. 
0'64d. 


The  gross  revenue  account  for  the  12  months  shows  a  sur- 
plus of  income  over  expenditure  of  £4,745,  compared  with 
£5,012  last  year  and  represents  5-1  per  cent,  on  the  capital 
expenditure.  The  repayment  of  debt  and  interest  charges 
amounts  to  £4,866,  compared  with  £4,889  la.st  year.  In  spite 
of  the  financial  situation, £1,000  has  again  been  allotted  to  the 
reserve  fund.  This  fund  now  stands  at  £3,990.  The  trading 
account  shows  a  deficit  of  £121,  compared  with  a  surplus  of 
£123  last  year,  and  this  amount,  when  added  to  the  reserve 
fund  contribution,  brings  the  total  deficit  up  to  £1,121.  The 
capital  expcnditiu'e  to  date  is  £105,629,  but  no  details  of  this 
are  given  in  the  report.  Taking  into  account  tlie  conditions 
under  which  the  system  has  operated  during  the  past  j-ear, 
the  manager  considers  the  result  given  above  as  satisfactory. 

The  mileage  of  single  track  now  open  is  piactically  l)^]^  miles, 
no  extensions  having  been  made  during  the  year.  As  stated 
above,  the  total  number  of  passengers  carrie(l  was  3,221,595, 
and  in  this  connection  it  is  interesting  to  note  that  Id.  fare 
passengers  formed  747  per  cent,  of  the  whole,  workmen 
coming  next  with  19  j)er  cent. 
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WIRELESS  TELEGRAPH  NETWORK  ON  THE  ADMIRALTY  BUILDING,  WHITEHALL,  LONDON. 


The  Electrician  for  .lul}'  10th  contained  some  particulars 
relating  to  an  installation  of  wireless  telegraph  apparatus  at 
the  new  Admiralty,  Whitehall,  and  we  are  now  able  to  supply 
an  excellent  photo  of  the  network,  which,  it  is  stated,  enables 
the  Naval  Authorities  to  keep  in  constant  communication  with 


the  Home  Fleet.  Great  developments  of  this  installation  are 
promised  in  the  near  future,  and  it  is  believed  that  the  authori- 
ties will  be  able  greatly  to  extend  the  range  of  the  apparatus 
without  materially  increasing  the  network.  The  photograph 
was  taken  from  the  top  of  an  adjacent  building. 


ACYCLIC  DYNAMOS. 

BY  PROF.  C.  FKLMIAXN. 

Summari/.~ln  this  article  the  author  deals  with  acyclic  dynamos 
from  !i  practical  |ioint  of  view,  clescribiiig  the  main  features"  in  the 
design  of  actual  machines  manufactured  by  the  (iener.al  Electric  Co. 


Somewhat  over  three  years  ago,  at  a  meeting  of  the  American 
Institute  of  Electrical  Engineers,  J.  E.  Xoeggerath  presented  a 
Paper*  dealingmainly  with  the  general  theoretical  aspects  of  acyclic 
dynamoa.     In  the  present  article  it  is  intended  to  treat  the  subject 


Flfl.  1.— DudHAM  HMOHINO  THK  rillNdll.K  Or  AN  AcVl  Uc  DvNAMO. 


from  a  practical  point  of  view,  giving  the  general  aspects  of  the 
mechanical  design,  an  far  as  they  arc  Hpccilic  to  the  type,  with  a 
few  notes  on  operation,  poBtpoiung  further  expositions  of  a  theoreti- 
cal nature  to  a  future  date. 

The  Paper,  referred  lo  abmo,  wan  supported  by  the  performance! 
of  a  .'iOOkw.  experimental  generator,  whilst  the  features  here  dis- 
cuHsed  relate  to  umchiiies,  built  by  the  (ionoral  Electric  Co.,  that 
have  been  in  couuMcrcial  operation  for  some  considerable  time,  Ibo 
HhiprleHt  period  being  eiglil  months. 

*  Abstracted  in  Tlir  Electrician,  April  28, 1906,  p.  69. 


The  principle  underlying  these  dynamos  may  be  supposed  to  be 
known  from  previous  publications,  and  is  shown  in  diagrammatic 
form  in  Fig.  ],  herewith,  whilst  Fig.  2  illustrates  a  type  of  TiOOkw. 
to  2,t'00  kw.  acyclic  turbo-generator  for  operating  on  electrolytic, 
power  and  lighting  loads,  this  type  being  designed  for  supplying 
current  at  pressures  ranging  from  .50  to  000  volts. 

There  has  also  been  built  one  experimental  acyclic  compensator, 
capable  of  transforming  continuous  current  at  \'1'>  volts  into  con- 
tinuous current  at  0"2o  volts  and  multiples  thereof,  and  vice  versa. 
The  latter  dynamo  is  probably  the  first  acyclic  machine  that  ran  as 
a  motor  and  the  first  continuous  current  compensator. 

The  design  is  arranged  for  high  peripherial  speeds,  and  while  this 
may  appear  on  the  first  glance  to  be  a  great  disadvantage,  embody- 
ing such  problems  as  the  collection  of  current  from  surfaces  moving 
at  speeds  up  to  20,000  ft.  per  minute,  and  even  above,  high  centri- 
fugal stresses,  kc,  an  attempt  has  been  made  to  benefit  rather  than 
lose  by  these  extreme  conditions. 

Xoeggerath  showed  in  his  Paper  how  at  high  speeds  the  losses 
due  to  tlie  collection  of  current  do  not  increase  at  all,  or  only  slowly, 
with  increasing  speeds,  provided  that  thi'  windage  is  kept  within 
limits,  while,  on  the  other  hand,  the  excellent  ventilating  facilities 
reduce  the  cooling  surfaces  rociuirod  — that  is  to  say,  tlie  weight  of 
material  employed.  Further,  the  high  speeds  permit  of  very  simple 
councctions  to  the  revolving  conductors,  where  excellent  contacts 
are  guaranteed  by  tlio  centrifugal  strains,  making  it  possible  to  do 
away  entirely  with  soldered  contacts  on  revolving  parts. 

Considering  first  the  stationary  parts,  the  frame  consists  of  solid 
steel  castings  of  a  cylindrical  shape,  as  shown  in  Kig.  i!,  having  two 
rows  of  largo  openings  and  two  rows  of  small  openings  :  the  large 
openings  are  used  for  the  inspection  of  I  lie  collecting  system  and  the 
small  ones  carry  olV  the  hot  air  which  is  thrown  out  between  the 
collector  rings.  The  air  is  guided  from  llie  collector  rings  lo  these 
small  openings  by  means  of  air  dcllcctors. 

The  si/eof  the  large  openings  is  iloteriiiined,  on  the  one  hand, 
by  the  current  capacity  of  the  unit,  (thai  is,  the  size  of  the  brusliosl, 
and,  on  the  other  hand,  by  the  ccuo  losses.  The  stationary  con 
iluctors  (Fig.  I)  are  fasteneil  on  the  outside  of  the  frame,  and  tho 
whole  winding  is  so  ariangcil  t  at  by  changing  these  few  frame  con- 
ductors tho  rating  of  the  gi'iuMiitor  as  to  voltage  can  be  changed 
without  allecting  the  kilowiii  output.  Of  course,  the  generators 
can  bo  operated  at  any  current,  from  zero  to  full  voltage,  without 
change  in  connections,  but  iIh<  advantage  of  having  the  winding 
arranged  in  this  flexible  way  Ins  in  tho  fact  that  a  generator  of,  say. 
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00  Uw.  and  (500  volts,  can  be  changed  to  a  generator  of  500  kw.  and 
.SOD  or  1  ">0  volts,  Ac,  by  simply  rc-connectiiig  the  frame  conductors. 
The  etBciency  of  the  material  of  the  field  coils  is  liigh,  because  of 
the  excellent  ventilating  facilities  at  hand.  Fig.  o  shows  how  the 
copper  of  the  main  coils  is  cooled  by  receiving,'  fresh  air  from  the 
armature  direct.  The  spools  on  the  vertical  machines  are  suspended 
from  keys  inserted  in  the  frame.     Another  type  of  coil  is  used  in 


Fig.  2. — oOjkw.  AlVili..  Ti  ri  o-Gknerator,  for  300-600  Vdlts, 
Hu.NNiXG  AT  2,C0O  Rev.-j.  per  llix. 

the  bearing.  It  serves  the  purpose  of  counteracting  the  stray  fields 
which  tend  to  convert  the  shaft  into  a  small  acj-clic  generator  arma- 
ture. The  heavy  currents  produced  therein  are  short-circuited  in 
the  bearings  and  have  a  tendency  to  destroy  them.  This  action  is 
effectively  neutralised  by  auxiliary  coils. 

The  main  features  of  the  armature  spider  are  that  all  its 
material  is  flux-carrying.  It  is  well  ventilated,  strong  (being  made 
of  solid  castings)  and  simple.  It  carries  no  binding  wires  or  bands 
of  any  kind. 


Fig.  3. — Fra.mk  ok  a  500  kw.  Okskhat  r. 

Fig.  6  shows  the  course  of  the  air,  for  which  '  I't  collector  rings 
and  slots  in  the  armature  furnish  the  propellii  i  >\vet.  The  air 
enters  through  openings  at  the  ends  ('<)  and  is  ]<  i  a  cylindrical 
chamber  (r)  from  wliich  it  emerges  through  slots  (  ipenings.  The 
cylindrical  reservoir  is  formed  by  a  division  of  i  mature  spider 
into  two  castings  which  are  supported  for  a  dis  mder  the  col- 
lector rings.     Another  form  of  armature  is  shov  I'ig.  7. 

On  horizontal  machines  an  adjustable  ring  (I  V    is  assembled 

on  the  outside  of  the  armature  spider,  and  arrai  ■  that  the  gap 


between  this  ring  and  the  stationary  part  can  be  adjusted,  thereby 
obtaining  a  perfect  balance  of  the  magnetic  side  pull.  Instead  of 
this  arrangement  a  stationary  ring  can  be  used. 

From  the  point  of  view  of  an  armature  winding  department,  con- 
ductors do  not  exist.  If  the  importance  of  electrical  design  with 
regard  to  core  losses  and  armature  reaction  is  properly  taken  into 
account,  especially  the  distance  between  the  conductors  and  the  dis- 
tance between  the  conductors  and  the  air-gap,  studs  can  be  used  as 
armature  conductors  insulated  by  a  tube  of  suitable  material.  In 
some  instances  the  armature  conductors  form  part  of  the  collector 
studs  as  in  Fig.  H,  whilst  in  others  they  are  separate. 

As  mentioned  above,  centrifugal  stresses  allow  of  a  very  simple 
connection  between  the  armature  conductors.  The  studs  extending 
from  the  end  of  one  collector  through  the  armature  to  the  end  of 
the  other  collector  are  very  long,  and  the  problem  of  different  ex- 
pansions due  to  heat  is  prominently  present.  In  Fig.  S  will  bo 
noticed  a  movable  contact  of  great  simplicity.  It  may  at  a  first 
glance  appear  hazardous  to  employ  a  loose  connection  in  a  gene- 
rator, but  the  high  centrifugal  strains  maintain  a  good  contact.  A 
year  of  operation  has  proved  the  reliability  of  this  design.     The 


Fig.  4. — Mai;net  Frame  and  Statioxary  Cosdcitors. 

collector  rings  consist  usually  of  a  continuous  ring  Two  of  the 
more  important  ways  of  supporting  them  are  shown  in  Figs.  5  and  fS. 
Fig.  H  also  shows  the  use  of  spacing  rings  of  a  taper  design 
between  the  collector  rings.  The  end  rings  of  the  collectors  are 
forced  together  under  a  pressure  and  a  temperature  higher  than 


Fig.  5.— Diagram  Showkno  Method  ok  Cooling  tub  Field  Coils. 

occurring  under  operating  conditions,  the  taper  forcing  the  collector 
rings  outward  ititoa  concentric  position.  In  larger  machines  where 
the  axial  expansion  of  the  collector  rings  comes  more  prominently 
into  action  the  design  shown  in  Fig.  5  is  used. 

The  supports  A  (Fig.  5)  have  flanges  B  which  are  clastic  and 
of  such  proportions  that  they  give  rigid  support  to  the  weight  of  the 
collector  rings,  but  at  the  same  time  are  sufhcicntly  Hexible  to  allow 
of  bending  when  put  under  the  strain  which  occurs  through  the  fact 
that,  when  operating,  the  axial  expansion  of  the  collector  rings  is 
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greater  than  that  of  the  shell  on  which  the  coUectorB  are  mounted. 
The  collector  rings  form  one  unit  with  the  collector  shell  and  the 
collector  studs,  which,  as  mentioned  above,  sometimes  include  the 
armature  conductors. 

Though  these  machines  have  no  commutator  they  possess  a 
rather  complicated  system  of  collector  rings  and  brushes  spaced 
suitably  so  as  to  compensate  for  armature  reaction  due  to  the  cur- 
rents in  these  collectors. 

If  a  copper  brush  is  employed  for  surface  speeds  of  25,000  ft.  per 
minute,  with  a  high  current  density  and  under  the  necessarily  high 
temperatures  prevailing,  it  will  wear  at  the  rate  of  from  Jin.  to  3  in. 
in  24  hours.  Leaving  a  complete  discussion  of  this  feature  for  a  future 
article,  I  will  say  that  the  hfe  of  the  brush  has  been  increased  to  many 
times  its  former  value,  and  it  has  been  put  on  a  commercial  basis. 
This  is  due  to  the  fact  that  the  brushes  consist  of  two  different  metals. 


Fig.  6. — Section  or  Abmatcre,  showing    Path  of  Air  fob  Cooling. 


A  typical  brush-holder  design  for  small  units  is  shown  in  Fig.'^9, 
and  it  will  be  seen  that  the  number  of  brushes  is  small.  At  the 
present  time  there  is  in  operation  a  2,000  kw.  generator,  at  300  volts 
and  6,670  amperes,  which  carries  only  96  brushes. 

As  to  operating  features,  the  following  facts  have  been  estab- 
lished. Heavy  short-circuits  in  the  external  load  have  in  no  case 
caused  any  damage  to  the  generator.  The  danger  limit  under 
short-circuits  and  overloads  consists  in  the  heating  alone,  not  in 
flash-over,  distortion  of  the  winding,  &c.,  and  the  duration  of  a 
short-circuit  is  generally  so  short  that  no  part  of  the  generator 
becomes  dangerously  overheated  For  the  same  reason  overloads 
of  200  per  cent,  and  more  were  carried  without  affecting  the  work- 
ing. This  does  not  mean  that  the  machines  were  under-rated,  but 
that,  when  running  at  normal  or  even  at  high  temperatures,  the 
generators  readily  took  sudden  overloads. 


Kui.  7. — AllMATUliK    Foil    AcVCl.IC    DVNAMO. 


In  one  installation  two  .'iOO  kw.  acyclic  generators  are  operating  in 
parallel  with  each  other  and  with  other  generators,  and  the  load  is 
<lividtci  (ijuallx .  TlicKemachinesare  running  as  throe-wire  generators, 
with  the  neutral  tapped  otf  at  the  half-voltiige  point,  and  without 
any  auxiliary  apparatus  on  tlic  generators.  All  inachiiics  that  have 
been  in  coininerciiil  openitioii  up  td  the  proaenl  time  are  .shunt 
■wound,  although  a  compound  wound  hoI  is  now  being  built.  The; 
voltage  regulation  of  the  shunt  wound  acyclic  generator  operating 
under  power  and  lighting  load  compares  veiv  favourably  with  tlmt 
of  a  coiiipoundwouml  generator  of  the  usual  type.  Tlio  reason  for 
this  gooii  performance  lies  in  the  fact  that  both  the  armature  and 
frames  are  solid  castingH,  and  the  variation  of  the  magnetic  field  is 
BlucgJBh.so  that  any  change  in  voltage  under  hiidden  tluctuationsof 
load  is  very  little  affected  by  the  change  in  ormature  reaction.  It 
in  also  interesting  to  note  that  ono  of  th.'so  acyclic  generators  oper- 


ated for  an  extended  period  at  200,  250  and  300  volts,  which  may 
be  occasionally  an  advantage  for  electrolytic  plants. 

Finally  it  may  be  said  that  the  field  of  application  is  in  a  general 
way  governed  more  by  the  drive  and  the  voltage  than  by  the  charac- 


Fie.  S.^CoLLECTOR  Ring,  Clamp  Eing,  Cokductors  and  Insfi^tob 
FOB  300-600  Volt  Generator 

ter  of  the  service — i.e.,  very  small  units  can  be  built  commercially 
only  for  low  voltages,  while,  for  large  units,  voltages  higher  than 
usual  continuous  current  practice  prescribes  can  readily  be  obtained. 


BllCSH-HOLDEB. 


There  are,  however,  other  conditions  which  may  be  favourable  to  the 
design,  such  as  the  necessity  for  a  wide  range  in  voltage,  i^c,  or  a 
high  flywheel  effect,  &c.  As  to  the  prime  mover,  high  speed  is 
essential,  be  it  steam  turbine,  water  wheel,  or  motor. 


THE  VARIATION  OF  APPARENT  CAPACITY  OF  A 
CONDENSER  WITH  THE  TIME  OF  DISCHARGE 
AND  THE  VARIATION  OF  CAPACITY  WITH  FRE 
QUENCY  IN  ALTERNATING  CURRENT  MEASURE 
MENTS.' 

HV    11.    v.    HILL. 

Siimiimr!/. — The  autlmr  dexcrilies  ."omo  test*,  made  on  a  nnmliorof 
condensers  of  vnrinus  pnttcniK,  .showing  the  niiuiunt  by  which  tlioir 
capacities  full  wlicii  n.^ed  with  idteriiHtiiig  current  of  high  friMpioncy. 
Details  of  the  iippiii-.itu.s  cinploycl  aio  given,  and  .-ilsn  p:iiiiiMilnrs  of 
tests  showinL'  how  the  anparcnt  capn(Hty  of  a  coiidiMisn- varies  wilh 
tlie  length  of  time  it  i.s  allowed  to  discharge. 

It  has  been  known  that  the  iiiiprMhinco  oifered  by  a  condenser  to 
the  passage  of  an  allernating  current  depi'nds  upon  the  frequency 
of  the  current.  I'he  capacity  is  larger  for  low  freqnoiicioa  than  for 
high,  but  the  amount  of  tliis  variation  was  not  so  geiicrall.v  known. 
A  writer  in  the  Awniiuni  Trlrpliow  .loiirivil  for  Septoinher  2".». 
1!K)0,  stated  that  the  paper  condensers  ordinarily  used  in  telephone 
circuits  often  fall  TiO  per  cent,  below  their  rated  capacity,  and  tliat 
the  capacity  varies  greatly  with  the  freipiency  of  the  current 
applied.  The  manufacturing  conipanieH  only  guarantee  an  accuracy 
of  10  per  rent,   for  npparaMiR   of  thi»  kiml.  so  a  fUeht  change  of 

*  Kinin  (he  /'/ii/»iVri/  III  vim-,  slightly  nbliicvialod. 
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eloctricnl  constants  with  frcquoncy  is  not  a  very  serious  matter  — a 
dirty  plufj  or  a  bent  spring  might  make  morn  ditleronce  in  speech 
transmission  than  a  small  change  in  inductance  or  capacity  in  the 
circnit.  Several  months  ago  Mr.  A.  /eleny  showed  that  the 
apparent  capacity  of  a  condenser,  determined  by  the  ballistic 
method,  depended  upon  the  period  of  the  galvanometer  that  is, 
upon  the  lime  during  which  the  discharge  of  the  condenser  alTects 
the  needle  or  coil  of  the  instrument.  I  decided  to  study  the 
behaviour  of  several  condensers  both  with  reference  to  tlieir  straight 
discharge  and  their  capacity  when  a  part  of  an  alternating  current. 
For  this  purpose  there  were  at  hand  six  condensers  of  ditt'erent 
kinds.  They  were  as  follows: — (1)  A  Leeds  and  Xorthrup  stan- 
dard mica  condenser  of  1  mfd.  capacity ;  (2)  a  (.•ueeu  &  Com- 
pany's paper  condenser  of  1  mfd.  capacity  ;  (o)  and  (4)  telephone 
condensers  of  one  firm  rated  at  2  mfd.  capacity  ;  (•">)  a  tele- 
phone condenser  of  another  firm  rated  at  2  mfd.  capacity,  and  a 
sixth  made  by  the  same  firm  as  (3)  and  (4)  but  of  so  low  insulation 
resistance  that  no  results  could  be  obtained  with  it. 
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The  straight  discharge  was  first  studied,  the  method  being  to 
charge  the  condenser  for  20  seconds,  and  then,  after  a  period  of 
insulation  of  about  O'OT  second  to  connect  to  the  ballistic  galvano- 
meter for  times  varying  from  O'OOOl  second  to  11  seconds,  the 
quarter  period  of  the  galvanometer.  To  measure  the  times  of  con- 
nection with  the  galvanometer,  two  pairs  of  keys,  a  make  and  a  break- 
circuit  key  in  each  pair,  were  made  and  mounted  on  heavy  maple 
blocks  faced  with  ebonite.  These  kej's  were  very  similar  to  those 
ordinarily  used  in  such  experiments  and  need  not  be  described  in 
detail  here.  Instead  of  the  heavy  pendulum  ordinarily  employed 
to  release  the  keys,  I  mounted  a  '  in.  cold  drawn  steel  rod  in  a  ver- 
tical position  near  a  strip,  also  vertical,  upon  which  the  keys  were 
mounted.  A  weight  sliding  upon  this  rod  struck  the  triggers  and 
released  the  keys.  The  positions  of  the  triggers  were  determined 
by  means  of  a  tine  cathetometer.     The  friction  of  the  weight  upon 
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the  rod  was  first  carcfullj-  determined  and  taken  into  account  in 
computing  the  time  between  the  setting  off  of  the  two  triggers.  The 
break-circuit  key  on  each  block  was  provided  with  a  screw 
by  which  it  could  be  moved  with  reference  to  the  makecircnit  key 
by  very  small  amounts.  The  zero  setting  was  approximated  by 
finding  a  place  where  there  was  no  throw  of  the  galvanometer 
when  the  weight  was  released,  but.  if  the  breaking  key  was  moved 
downward  by  the  smallest  possible  amount,  a  throw  was  observed. 
Settings  agreeing  to  1  0,000  of  a  second  could  thus  be  made.  This 
does  not  represent  the  accuracy  of  the  apparatus  but  the  smallest 
distance  through  which  the  fingers  could  turn  the  screw.  A  series 
of  readings  was  now  taken.  The  condenser  was  first  allowed  to 
charge  for  20 seconds.  The  weight  was  then  released,  and  in  its 
fall,  broke  the  charging  circuit,  and,  after  0'067  second  struck  the 
triggers,  first  connecting  and  then  disconnecting  the  condenser  and 
the  galvanometer.  The  times  of  connection  were  plotted  as  abscissa- 
and  the  corresponding  throws  of  the  galvanometer  as  ordinates. 


The  curve  thus  obtained  was  produced  back  across  the  axis  of  time 
and  the  point  wliere  it  cut  this  lino  was  taken  as  the  true  zero 
point.  The  galvanometer  was  a  I^ecds  and  Northrup,  type  P, 
d'Arsonval.  It  had  a  resistance  of  127  ohms  and  an  inductance  of 
00014  henry.  The  coil  was  loaded  with  two  small  bullets,  so  that 
its  period  was  4308  seconds. 

The  behaviour  of  the  four  condensers  which  were  tested  is  hero 
shown  for  times  up  toO'Dl  second.  Curve  I.  in  Fig.  1  is  the  ilieo- 
retical  discharge  curve  for  tlie  capacity  of  1  mfd.,  and  iho  corre- 
sponding curve  in  Fig.  2  is  the  theoretical  curve  for  the  capacity  of 
2  mfd.  Curves  11.  and  III.,  Fig.  I,  refer  to  the  Leeds  and  Northrup 
mica  condenser  and  the  Queen  paper  condenser  respectively.  With 
the  former  the  elVect  of  absorption  is  over  in  a  very  short  time  but, 
even  here,  the  galvanpmeter  must  have  a  period  of  at  least  ^>  seconds 
if  the  complete  charge  is  to  be  liberated.  I'sing  a  Kemp's  key 
with  the  ballastic  galvanometer,  the  calculated  capacity  of  this  con- 
denser was  l-0iJ28  mfd.  With  the  paper  condenser  the  throw,  after 
8  seconds  connection,  is  still  2  per  cent,  below  that  obtained  with 
the  Kemp's  key,  and  the  capacity  calculated  ''rom  this  full  throw- 
was  l'0r)19.  These  values  may  seem  absurdly  high,  especially  for 
so  fine  a  piece  of  apparatus  as  the  mica  condenser  ;  but  those  same 
condensers  have  been  used  repeatedly  for  the  determination  of  the 
earth's  horizontal  component,  H,  and  the  value  of  this  constant  was 
uniformly  lower  than  that  obtained  by  Gauss'  method,  by  an  amount 
corresponding  to  the  excess  of  capacity  just  shown  in  the  condensers. 
From  the  results  obtained  in  the  alternating  current  measurements 
the  mica  condenser  appears  to  be  very  accurate,  and  the  fault  is 
with  the  ballistic  method  of  measuring  the  capacity. 


Fio.  3. 

Curves  II.  and  III.  of  Fig.  2  refer  to  condensers  (3)  and  (4)  both 
being  2  mfd.  paper  telephone  condensers.  The  capacity  of  a  given 
condenser  of  this  type  increases,  of  course,  with  the  amount  of 
pressure  applied  in  the  making,  while  the  insulation  resistance  de- 
creases. That  designated  as  (3)  is  of  high  resistance,  and  is  what 
they  rate  as  a  "  hard  "  condenser  ;  (4)  is  a  medium,  while  the  sixth 
one  referred  to  in  the  beginning  of  this  Paper  as  giving  no  proper 
result  at  all  is  called  "  soft."  No.  3  appears  to  be  a  very  good  con- 
denser of  its  class,  but  (4)  has  parted  with  only  about  half  of  its 
charge  at  the  end  of  001  second  and  is  found  to  continue  discharg- 
ing for  two  minutes  or  more. 

For  determining  the  capacity  of  the  condensers  by  means  of 
alternating  currents,  it  seemed  best  to  use  some  method  of  com- 
paring their  impedance  with  that  caused  by  self-induction  ;  for, 
even  it  there  should  be  a  small  error  in  the  value  assumed  for  the 
latter,  the  data  sought — namely,  the  variation  of  capacity  with  fre- 
cjuency — will  be  as  valuable  as  ever.  The  coil  used  as  a  standard 
of  inductance  was  of  No.  23  copper  wire,  insulated  with  silk  and 
wound  upon  a  marble  cylinder.  Its  inductance  wa3  0-01131(ihenry. 
For  such  a  coil  llie  effect  of  frequency  upon  resistance  and  induc- 
tance, for  freijuencies  up  to  3,000,  is  too  small  to  bo  taken  into 
account  h' re.  After  trying  several  of  tho  standard  arrangements 
for  comparing  a  capacity  to  an  inductance  a  modification,  of  Ander- 
son's method  was  used.  This  involved  the  fewest  assumptions  and 
will  allow  a  large  number  of  measurements  to  bo  made  in  rapid 
succession.  The  arrangement  shown  in  Fig  3  is  the  common  one, 
except  that,  by  means  of  a  double  key,  each  half  having  six  points, 
a  battery  and  a  galvanometer,  or  a  source  of  alternating  current 
and  a  receiver,  may  be  connected  to  the  points  of  tho  bridge  by 
merely  throwing  over  the  lever.  Leaving  tho  key  in  the  normal 
position,  as  shown  in  the  figure,  one  may  adjust  the  arms  of  the 
bridge  tor  a  direct  current  balance,  and  then,  throwing  tho  key  into 
the  other  position,  adjust  the  resistance  r  till  the  sound  in  the  re- 
ceiver is  a  mininmm.     The  capacity  is  now  given  by  the  equation 

C  = ^— . 

;-(y-|-S)  +  PS 

To  secure  alternating  eurrent  of  varying  frequencies  up  to  3,C00, 
which  was  sutficiently  high  to  represent  ordinary  voice  currents,  a 
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small  inductor-alternator  was  constructed.  It  consisted  of  an  ebonite 
disc  having  about  its  circumference  60  soft  iron,  cylindrical  in- 
ductors, 0-25  in.  in  diameter,  rotating  between  the  poles  of  the  field 
magnet.  The  armature  coils  were  wound  upon  these  poles.  As  the 
whole  effect  found  was  small,  no  account  was  taken  of  wave  form. 
For  the  very  low  frequencies  (16  and  66)  the  currents  from  a  pole- 
changer  were  used. 
The  results  thus  obtained  are  shown  in  the  following  table  : — 


Condenser. 

Capacity(BaU). 
1-0328 

Frequency. 

Capacity. 

Per  cent.  loss. 

1 

66 

0-9961 

125 

0-9970 

1,450 

0-9951 

2,945 

09951 

0-4 

2 

1-0519 

16 

125 

1,360 

0-9985 
1-0005 
0-9965 

3,020 

0-9901 

0-8 

3 

2-170 

16 
125 
990 

2-0328 
2  0367 
20245 

3,040 

20064 

1-49 

4 

2-170 

1 

16 

125 

1,350 

1-8519 
1-8519 
18379 

3,050 

1-8046 

2-55 

5 

... 

16 

125 

1,350 

2-3448 
2-3420 
2-3231 

3,000 

2-3066 

110 

It  will  be  seen  by  comparing  the  discharge  curves  of  the  several 
condensers  with  their  alternating  current  capacities  as  given  in  the 
table,  that  the  latter  cannot  be  inferred  from  the  former.  Taking 
condenser  No.  4,  as  an  example,  it  will  be  seen  that,  up  to  O'Ol 
second,  the  capacity  is  only  about  37  per  cent,  of  that  obtained  when 
the  condenser  was  allowed  to  discharge  for  the  whole  quarter  period 
of  the  galvanometer.  With  an  alternating  current,  however,  in 
which  the  period  of  charge— that  is,  the  quarter-period  of  the  com- 
plete oscillation— was  only  0-00008  second,  the  capacity  was  still 
SO  per  cent,  of  that  obtained  by  the  ballistic  method  and  the  com- 
plete quartei-  period  of  the  galvano  meter. 


MODERN  DEVELOPMENT  IN  SINGLE-PHASE 
GENERATOBS.* 

BY  W.  L.  WATERS. 

Single-phase  alternators  have  been  used  in  the  past  almost  ex- 
clusivelj'  for  lighting  work,  and  in  units  of  comparatively  small 
output  and  low  speed.  Recently,  on  account  of  the  adoption  of  single- 
phase  current  for  traction  work,  an  important  demand  has  arisen  for 
large,  high  speed,  low-frequency,  single-phase  generators.  It  is  in  the 
design  and  manufacture  of  such  units  that  the  engineer  has  had  to 
overcome  new  difficulties,  In  large,  high-speed,  single-phase  gener- 
ators for  15  and  2.5  cycles  the  difticulties  met  with  are  due  almost 
entirely  to  the  large  pole-pitch  and  high  armature  reaction  which  it 
is  necessary  to  adopt.  A  ."JOOkw.,  60  cycle,  72  pole,  single-phase 
generator  would  have  a  pole-pitch  of  about  7  in.,  while  a  6,000  kw. 
1')  cycle  2  pole  machine  would  have  one  of  about  120  in.  It  is  easily 
seen  that  the  design  of  these  will  be  radically  different. 

These  diHiculties  in  single-phase  gonorators  of  large  pole-pitch 
arc  the  result  of  (1)  pulsation  of  the  armature  reaction  ;  (2)  mecha- 
nical stresses  on  the  end  connections  of  the  armature  coils.  Tlie 
former  causes  hysteresis  and  eddy-current  losses  throughout  the 
machine,  often  resulting  in  dangerous  heating  and  low  ctliciency, 
wliilBt  the  latter  results  in  vibration  and  distortion  of  the  windings, 
and  often  in  damage  to  the  insulation  or  complete  destruction  of  the 
coils,  those  stresses  being  particularly  serious  in  single-phase  rail- 
way generators,  on  account  of  the  sudden  variations  in  load  and 
numerous  shortcircuits  to  which  these  macliincs  are  subjectcil.  ,\a 
the  above  effects  practically  increase  proportionally  to  the  square  of 
the  polo-pitch  in  generators  of  standard  design,  it  is  easily  seen  wliy 
these  effects  wliicli  were  negligible  in  the  old  Bingle-phaso  alternators 
of  small  pnlc-pitch  have  become  quite  serious  in  the  modern  turbine- 
driven  generator.  The  seriousness  of  these  dillicultios  when  lliey 
were  first  met  with  was  bo  great  that  even  within  the  last  two  years 
responsible  engineers  have  stated  it  was  iiiipossiblo  to  build  satis- 
factory lowfre<jucncy  high  speed  single  phase  generators  of  large 
capacity,  and  it  is  only  by  careful  study  and  experimenting  that  the 
modern  machine  of  this  type  has  been  developed. 

JjOKsrii  Ihie  In  I'ttlsiition  cf  Armahirc  Hmclinn.  —  In  n  polyplmsc 
generator  the  ariiiatiire  current  produces  a  magnetic  llux  which 

*  Abstract  of  a  Paper  read  at  the  recent  Convention  of  the  Americnn 
Institute  of  Electrical  Engineers. 


rotates  synchronously  with  the  field  magnet.  This  magnetic  flux 
being  of  practically  constant  magnitude,  causes  very  little  loss  in  the 
iron  of  the  magnetic  circuit.  On  the  other  hand,  the  armature  cur- 
rent in  a  single-phase  generator  produces  a  pulsating  magnetic  flux 
which  is  stationary  in  space,  causing  hysteresis  and  eddy-current 
losses  throughout  the  whole  magnetic  circuit.  The  exact  effect  de- 
pends, of  course,  on  the  power  factor  of  the  load  on  the  generator. 
When  the  power  factor  is  unity,  and  the  armature  current  is  in 
phase  with  the  E.M.F.,  the  armature  reaction  flux  is  a  cross  mag- 
netisation ;  when  the  power  factor  is  zero,  and  the  armature  cur- 
rent is  90  deg.  out  of  phase  with  the  F,.M.F.,  the  armature  reaction 
flux  is  a  demagnetisation.  In  the  special  casein  which  the  rotating 
field  magnet  is  cylindrical,  -n-ithout  projecting  poles,  the  effect  of 
the  armature  reaction  flux  on  the  magnets  is  more  nearly  indepen- 
dent of  the  power  factor  of  the  armature  current.  But  in  any  case 
this  flux  is  a  pulsating  one,  and  there  are  important  losses  in  the 
field  magnets,  due  to  their  rotation  through  this  pulsating  cross  flux 
or  demagnetisation  flux. 

An  estimate  of  the  combined  losses  in  the  armature  and  field 
magnets  due  to  the  pulsating  armature  reaction  can  be  obta  ined  in 
a  number  of  ways.  We  can  measure  the  increase  of  the  power 
required  to  rotate  the  field  magnets  due  to  normal  root  mean  square 
current  in  the  armature  coils,  with  :  (1)  direct  current  in  the  arma- 
ture ;  (2)  alternating  current  of  synchronous  frequency  in  the  arma- 
ture; (3)  armature  short-circuited  and  field  excited.  Or  with  the 
magnets  stationary  we  can  :  (4)  send  normal  frequency  alternating 
current  through  the  armature  and  measure  the  losses  by  a  watt- 
meter. The  only  exact  methods  of  measuring  the  losses  are:  (I) 
as  unknown  losses  in  a  motorgenerator-method  efficiency  test;  or 
(2)  from  a  comparison  of  the  temperature  rise  obtained  on  full  load 
with  that  obtained  with  known  losses.  Both  of  these  tests  are  diffi- 
cult to  make  accurately,  especially  on  a  large  machine,  and  probably 
in  practice  they  do  not  give  results  which  are  any  more  accurate 
than  the  other  methods. 

Fole-face  Dampers. — Losses  caused  by  a  pulsating  flux  in  the 
magnetic  circuits  are  due  to  hysteresis  and  eddy  currents,  and  the 
relative  magnitudes  of  the  two  depend  on  the  amount  of  solid  metal 
in  the  path  of  the  flux.  If  the  whole  magnetic  circuit  is  laminated, 
then  the  losses  are  practically  all  due  to  hysteresis.  On  the  other 
hand,  if  we  have  solid  cast-steel  poles  there  will  be  eddy  currents  in 
these  poles  which  will  partly  choke  back  the  pulsation  of  the  flux 
and  the  hysteresis  loss  will  be  reduced,  but  there  will  be  also  eddy- 
current  losses.  If  now  we  place  a  heavy  copper  damper  in  the  path 
of  the  pulsating  flux,  this  will  provide  a  low-resistance  path  for  the 
eddy  currents,  and  the  pulsating  flux,  and  eonseiiuent  hysteresis 
loss,  will  be  reduced  practically  to  zero,  while  on  account  of  the  low 
resistance  of  the  damper  circuit  the  eddy  loss  will  not  be  appreciable. 
It  is  usually  found  that  the  losses  are  greatest  with  heavy  lamina- 
tions or  solid  poles;  that  they  are  less  for  thin  laminations,  and 
practically  zero  when  heavy  low-resistance  dampers  are  used  either 
with  solid  or  laminated  poles.  Tests  on  a  50O  kw.,  single-phase, 
20-pole  generator,  as  determined  by  means  of  search  coils  wound  on 
the  pole- faces,  with  (1)  laminated  poles  (No.  2'.t  gauge),  (2)  solid 
poles,  and  (H)  the  same  solid  pole  faces  covered  with  a  ji-in.  copper 
plate,  showed  the  magnitude  of  the  armature  reaction  flux  pulsa- 
tions in  the  three  cases  to  be  about  in  the  ratio  of  :>0  to  15  to  1. 
In  practice,  a  copper  damper  usually  takes  a  form  similar  to  the 
squirrel  cage  secondary  of  an  induction  motor.  Heavy  copper  bars 
are  dovetailed  into  the  pole  faces  and  short-circuited  at  the  ends  by 
copper  rings  or  discs. 

To  tliow  how  serious  this  matter  of  losses  Vecoines  in  two-pole, 
single-phase  machines  without  dampers,  the  following  table  is 
given,  showing  the  losses  and  full  load  temperature  rises  on  three 
turbogenerators,  both  with  and  without  dampers.  Tests  on  larger 
generators  up  to  6,000  kw.  capacity  show  that  the  iMiproveincnt  due 
to  heavy  copper  dampers  is  even  more  striking  in  largo  machines 
than  it  is  in  small.  S50  far  as  experience  goes  at  the  present  time, 
it  may  bo  said  that  the  use  of  such  dampers  is  the  complete  solution 
of  the  difficulties  due  to  pulsating  armature  reaction  mot  with  in 
large,  low-frequency,  two-pole,  single-phase  generators. 

Mcchnnkal  StrenKes  on  Armntnrf  Coils.  That  it  was  necessary 
mechnically  to  brace  the  end  connections  of  tlio  armature  coils  on 
a  direct  current  machine  subjoctod  to    sudden   loads    and  short- 


Twii.pole,  SS  cycle  Ocnevatori.  Same  Current  per  Armature  Conductor,  One 
and  Three  Pha»e,  under  all  Condilionii,  aiut  all  Losits  in  percent,  of 
Single  iihasr,  Uatinri, 


750  kw...  Solid 
1,000  kw...  Solid 
l.OOOUw...  Laininntcd 


Three  phase. 

Single 

phase. 

Without 
dumpers. 

Without 
(lanipoi-s. 

With 
dampon. 

•^o-     ""h^- 

Loss  1  '•''?'"•'• 
^^"^  '     rise. 

3-75       95  C. 
3-11    ,  1220. 
3-8       150°C. 

^°-  "^r 

0-63      27  C. 
0-3        310. 
0-2        19  C. 

0-8        34  C. 
0-6        37C. 
0-3        18  C. 
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circuits  has  been  known  for  many  years.  But  until  quite  recently 
additional  supporls  for  alternator  armature  coils  wore  seldom 
provided,  03  tbe  continuous  short-circuit  current  of  an  alternator 
Deiog  only  about  two  or  three  times  normal,  it  was  not  considered 
that  the  mechanical  stresses  on  the  ends  of  the  small  pole-pitdi  coils 

Senerally  in' rise  were  sufficiently  great  to  cause  any  trouble.  Only 
uring  tlie  last  few  years  has  it  been  demonstrated  by  experience 
that  coil  supports  on  large  pole-pitch  alternators  are  not 
only  advisable,  but  necessary,  and  that  on  account  of  the 
numerous  short  circuits,  they  are  particularly  neces- 
sary on  single-phase  machines  operating  on  traction 
circuits,  since  the  stresses  on  the  end  connections  on 
sudden  short  circuits  arc  found  to  be  '.2  to  10  tons. 
It  is  evident  that  the  coil  supports  must  be  of  metal  of 
heavy  cross-section.  The  objections  to  metal  are,  of 
course,  those  of  insulation,  but  though  coil  supports  of 
wood,  porcelain,  and  similar  insulating  materials  have 
been  tried,  it  is  easily  understood  that  they  have 
proved  unsatisfactory  on  machines  of  large  pole-pitch. 
The  author  finally  describes  a  form  of  coil  support  which 
has  been  developed  and  proved  satisfactory.  It  is  of 
bronze,  of  heavy  girder  section,  and  insulated  for  the 
full  generator  voltage  ;  it  can  be  placed  in  position  after 
the  machine  is  wound  and  is  removable  in  a  few 
minutes  at  any  time. 

In  conclusion,  the  use  of  heavy  copper  dampers 
on  the  pole  facfs,  and  heavy  bronze  coil  supports 
applied  to  the  ends  of  the  armature  coils  in  such 
a  way  as  to  take  directly  the  mechanical  stresses 
which  develop  on  short  circuits  have  new  made  large,  low- 
frequency  high-speed,  single-phase  generators,  a  practical  success. 


each  of  these  specimens  lies  about  midway  between  those  for 
Stalloy  and  Lohys.  It  is  interesting  to  note  that  the  curves  of  per- 
meability for  values  of  the  magnetic  induction  13  varying  from  10,000 
to  22,000  continue  the  curves  of  permeability  given  in  Fig.  2,  the 
change  of  the  slope  of  the  curve  between  the  two  being,  however, 
somewhat  abrupt  in  each  case. 

The  Stalloy  material  requires  careful  attention  in  order  that  a 
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ON  THE  HYSTERESIS  LOSS  AND  OTHER  PRO 
PERTIE8  OF  IRON  ALLOYS  UNDER  YERY 
SMALL  MAGNETIC  FORCES.* 


BY    PROF.    E.    WILSON, 


H.    WINSON,    .K-AD   G.    F.     O  DELL. 


The  materials  chosen  for  these  experiments,  carried  out  at  King's 
College,  are  the  invention  of  Mr.  R.  A.  Hadfield,  and  were  supplied 
by  Messrs.  Sankey  &  Sons.  They  are  an  alloy  of  iron  called 
"  Stalloy, 't  and  a  sample  of  transformer  ion  called  "Lohys." 
The  specimens  for  the  magnetic  tests  are  in  the  form  of  rings  com- 
posed of  stampings  wound  with  a  primary  and  secondary  coil,  the 
secondary  next  to  the  core.     The  Stalloy  stampings  are  separated 
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by  a  thin  coating  of  "  insuline,"  and  the  Lohys  stampings  have  paper 
insulation  between  every  10  stampings.  The  magnetic  properties 
have  been  found  by  the  ballistic  galvanometer  method,  and  a  table 
of  results  is  given  in  the  Paper.  Figs.  1  and  2  show  the  various  quan- 
tities plotted  in  terms  of  the  maximum  value  of  the  magnetic  induc- 
tion 1!.  Curves  of  permeability  are  also  given  in  Fig.  2,  for  |  a 
very  pure  iron  specimen  and  a  piece  of  transformer  plate  rolled 
from  Swedish  iron.  They  show  that  the  permeability  of  Stalloy  is 
high  for  comparatively  small  values  of  the  magnetic  induction  B, 
but  rapidly  diminishes  as  B  is  increased.     The  hysteresis  loss  for 

*  Abstract  of  a  Paper  read  before  the  Royal  Soclety- 
t  Mr.  Hadtield  states  that  the  distinguishing  feature  of  this  alloy  is 
that  it  contains  about  3  per  cent,  of  silicon. 
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truly  symmetrical  hysteresis  loop  aay  be  obtained,  more  especially 
when  the  maximum  induction  B  varies  from  about  200  to  k.OlO.  For 
instance,  in  an  extreme  ca'e,  after  reducing  the  force  H  from  about 
63  to  0712  without  subjecting  the  specimen  to  a  series  of  reversals 
of  the  magnetic  force  as  it  was  reduced,  a  complete  hysteresis  loop 
I  was  obtained.  This  loop  is  unsymmetrical,  in  the  sense  that  it  the 
axis  of  H  be  so  placed  that  the  coercive  forces  are  equal,  the  positive 
and  negative  values  of  the  maximum  induction  B  are  not  equal, 
but  the  positive  and  negative  values  of  the  residual  magnetism  B,, 
are  equal.  The  value  of  the  permeability,  defined  as  the  ratio  of 
half  the  total  change  of  magnetic  induction  to  the  maximum  value 
of  H,  was  less  than  was  obtained  when  the  loop  was  truly  sym- 
metrical. This  efiect  persisted  in  spite  of  some  hundreds  of  rever- 
sals of  the  magnetising  force,  and  was  only  removed  by  re-applying 
the  larger  force  and  subjecting  the  specimen  to  magnetic  i-eversals 
during  the  reduction  of  the  magnetic  force  to  the  required  value. 

A  matter  which  has  received  further  attention  is  the  value  of 
/H(fB  H„B,„  n  ,  where  H,,  is  the  coercive  force  corresponding  to  the 
particular  maximum  value  of  the  magnetic  induction  B.  Dr. 
Sumpner  \  has  pointed  out  that  this  quantity  is  accurately  repre- 
sented by  a  hnear  function  of  the  maximum  induction  B  over  a 
large  range.  It  will  be  seen  from  Figs.  1  and  2  that  this  law  ceases 
to  hold  for  very  small  values  of  B. 

The  Steinmetz  coefficients  have  been  found  between  the  values 
of  the  induction  B  shown  in  the  table  herewith,  the  law  being  ergs 
per  cubic  centimetre  per  cycle  =  nB^.  It  will  be  seen  that  \i  varies 
between  wide  limits  in  the  case  of  each  of  the  materials. 
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Range  of  B. 


0-937 

—         8-25 

8-25 

-        94-1 

94-1 

-      629-0 

6290 

—  6,050-0 

6,050-0 

-11,500-0 

11.500-0 

-^13,480-0 

4-25 

—        37-4 

37-4 

—      568  0 

568-0 

—  3,780-0 

3,780-0 
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a. 

2  69 

0-0000133 

2-.-5 

0-0000505 

1-92 

b -0000938 

1-71 

0-000363 

1-72 

0  000321 

2-37 

O-CCO00O752 
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2  46 
1-97 
1-64 
1-59 

2cn 


0  0000207 
OOC0122 
0-..00960 
0  00148 
0-0000179 


A  table  in  the  Paper  gives  the  results  of  tests  on  the  specific  re- 
sistance and  temperature  coefficients,  the  mean  specific  resistance 
at  l.'')"0.  for  Stalloy  bi-ing  10-63  x  10  '■,  and  for  Lohys  112.^)  x  10  "  ; 
whilst  the  moan  temperature  coetticients  between  0  C.  and  ")0  C. 
were  000007.')  and  0004-21,  and  between  0  C.  and  lOO^C  ,  000103 
and  0004  to  respectively. 

It  is  interesting  to  note  that  the  eddy  current  loss  calculated  by 
aid  of  the  ordinary  formula,  when  added  to  the  hysteresis  loss,  gives 
a  curve  of  total  energy  loss  in  close  agreement  with  that  published 
by  the  manufacturers.  As  would  naturally  be  expected,  the  high 
specific  resistance  of  Stalloy  results  in  a  very  low  eddy  current  loss. 

*  The  Electrician,  October  18,  190?. 
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THE  DNAUTHORISED  SUPPLIER. 

It  is  a  curious  fact  that,  although  the  Board  of  Tiadu  can 
authorise  the  giving  of  a  supply,  it  cauiiot  protect  tlie  autho- 
rised supplier  from  competition  on  the  part  of  electricity 
suppliers  without  rarliameutary  powers.  This  point  does 
not  seem  to  have  received  niucli  attention  hitherto,  pre- 
sumably on  the  assumption  that  the  unauthorised  supplier 
is  not  worth  consideration ;  and,  as  far  as  electric  lighting 
is  concerned,  it  may  indeed  b(>  said  that  there  is  not  much 
inducement  for  a  company  to  give  supply  witliout  statu- 
tory authority.  The  practicability  of  such  a  supply 
(h'peiids  entirely  upon  wayleaves,  aud  the  obtaining  of 
such  wayleaves  is  always  a  troublesome  matter.  For 
example,  the  National  Telephone  Co.  has  found  this  to  be 
one  of  its  greatest  dillicuUies  in  the  way  of  developmeiu. 
There  would  be  similar  trouble  if  an  attempt  were  made  to 
give  an  unauthorised  supply  for  electric  lighting.  Couse- 
([iieiitly,  altliough  tliere  have  been  a  few  instances,  notably 
those  of  llampstead,  Finchley,  llrightoii,  U-amington,  ("ar- 
low  and  Tiivenicss,  a  supi)ly  of  this  kind  has  never  assuim d 
.serious  proportions  in  industrial  areas,  and  in  most  cases  it 
has  been  bought  out  by  the  authorised  supplier  in  the  dis- 
trict. There  are,  however,  some  instances  of  mni-statutory 
undertakings  in  small  towns  in  remnle  provincial  district.s, 
and  in  Ireland  and  ."^cotlaml.  In  these  ca.'^os  it  was  con- 
sidered that,  as  the  probable  ilniMnd  l^r  eleelrie.il  eiiei^y 
would  not  be  great,  it  was  not  worth  while  iiiearring  the 
expense  of  obtaining  a  provisional  order,  and  so  supply 
came  to  be  establi.slietl  in  an  unauthorised  manner. 

'I'lie  ease  of  power  supi>ly.  however,  is  .somewliat  dif- 
Icicnt.  Wayleaves  are  not  so  numerous  as  those  neces- 
sary for  electric  lighting,  and  the  revenue  obtainable  from 
a  single  wayleave  would  generally  be  very  much  greater 
.Moreover,  in  .siieh  a   ease,  wayleaves   would   probably   1" 
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more  easily  obtainwl.  Tlio  district  would  lie  a  iiianurtu- 
tniint,'  one  rather  tliaii  residential,  and  an  arranj,'enient 
nii.i;li'.  very  ])i).ssibly  be  ell'eeted  will),  say,  a  railway  without 
inuili  (>iHieiilty.  and  a  number  of  valuable  wayleaves  would 
lie  obtained  as  the  result  of  a  single  successful  ne,L;otiatioii. 
A  syndicate  in  the  Clyde  Valley  has  recently  been  working 
on  these  lines,  and  it  is  said  that  negotiations  for  wayleaves 
have  been  carried  on  with  a  railway,  the  basis  of  the  arrange- 
ment being  that  a  certain  sum  was  to  be  paid  by  way  of 
rental  and  a  further  sum  dependent  upon  the  amount  of 
energy  transmitted  over  the  railway  ccjmpany's  property. 
Since  large  factories  usually  have  sidings,  .nnd  aie  largely 
dependent  on  railway  facilities,  suidi  a  scheuie  has  the 
^reat  advantage  that  the  business  of  electric  power  supply 
-vijiikl  run  somewhat  on  co-operative  lines.  Canals  would 
■dso  afford  suitable  routes  for  such  wayleaves. 

Tt  will  be  admitted  that  competition,  generally,  is  an 
undoubted  advantage,  and  we  can  ijuile  imagine  thtit  a 
■luind  business  might  be  started  by  a  few  adjacent  fac- 
lories  co-operating  in  a  combined  electricity  supply, 
this  being  suljsequently  extended  to  give  an  unauthorised 
-upply  to  other  factories.  Generally  speaking,  however, 
-uch  an  unauthorised  supply  would  not  be  calculated  to  in- 
-[lire  confidence  among  manufacturers, and  would  not  induce 
them  to  take  a  supply  in  preference  to  taking  one  from 
an  authorised  supplier  unless  the  advantages  were  very 
obvious.  Probably,  the  most  serious  objection  to  unautho- 
rised supply  of  this  kind,  on  the  part  of  those  whose  duty 
it  is  to  give  a  statutory  supply  in  the  same  district,  is  that 
the  unauthorised  supplier  has  the  great  advantage  of  being 
able  to  pick  and  choose  consumers  instead  of  being  bound 
to  supply  all  who  may  require  electrical  energy.  The 
authorised  supplier  is,  tJierefore,  submitted  to  competition 
ol  the  most  unfair  kind.  Valuable  consumers  may  be  lost  to 
the  authorised  supplier,  whereas  its  competitor  is  free  from 
any  kind  of  restriction.  At  the  best  of  times  the  authorised 
supplier  labours  under  many  disadvantages,  especially  in 
the  early  years  of  an  undertaking,  and  as  cheap  power  can 
only  be  expected  from  large  undertakings,  we  think  there 
is  no  ipiestion  that  what  may  be  termed  illegitimate  com- 
jietition  of  this  kind  should  be  stopped,  and  that  the  assis- 
tance of  Parliament  .should  be  invoked  for  this  purpose  if 
necessary. 

REVIEWS. 

{  ■  '[lies  of  the  iindermeutioiieil  works  can  he  hnil  froTii  Th-'  E't'c:ricia>i  Office.  po?t  free 
I'll  receipt  of  puhliblie,!  price,  udtlini^  3il.  for  book.s  published  unJer  2.'.  Add  lU  per 
'■ent.  for  abroad  or  for  foreigu  books.) 


Thermochemistry.  By  Jilus  TnoMSEy.  Transluted  from  the 
Uaiiish  bv  Katiiakise  A.  Bckkk.  (Loiifloii :  Loii^mnn.<,  Green  & 
Co.)     P])."  XV. 4- 474.     9.S. 

It  would  appear  that  Sir  William  Kamsay  intends  to  make 
the  series  of  text-books  on  ])hysical  chemistry  a  complete 
library,  which  will  shortly  become  a  classic,  and  which  no  one 
who  wishes  to  be  up-to-date  in  this  brai\cli  of  the  subject  will 
be  :il)le  to  afford  to  nejilect.  The  latest  hook,  on  Thermo- 
Clieniistry,  by  Julius  Thomsen,  will  be  of  ver}'  great  use  to 
metallurgical  and  electro  chemists. 

Of  course  we  need  scarcely  say  that  anyone  who  studies 
cliemistrv  purely  from  the  scientific  point  will  also  find  it  of 
ffreat  value.  We  would,  however,  here  look  at  it  more 
from  l^the  point  of  view  which  may  be  of  interest  and  of 
value  to  those  engaged  in  technical  subjects.  To  begin 
with,  a  very  thorough  description  is  given  'of  calorimetric 
methods    as    employed    by    Thomsen— that    is    to    say   the 


apparatus  whieli  is  used,  iind  tin'  methods  of  using  it.  Then 
there  are  extremely  useful  tallies  which  give  the  heats  of 
combiiiatioM  of  the  elements  with  eaeh  other,  the  heats  ol 
solution  of  their  compoimds,  and  it  is  shown  how.  having  ^;ot 
one  series  of  data,  it  is  possible  bv  calculation  to  find  out 
other  thermocliemical  (|uantities.  The  electro-chemist  knows 
that.  K'ven  the  heat  of  formation  of  a  substance,  he  can 
calculate  the  heat  of  decomposition  ;  and  given  the  heat  of 
decomposition,  he  is  able  to  calculate  (he  electrical  voltage 
necessary  to  decompo.se  that  substance.  He  wishes,  for 
example,  to  eleetrolyse  zinc  chloride,  and  to  obtain,  upon  the 
one  hand,  metallic  zine.  and  on  the  either  hand  <-hloride.  If 
he  knows  the  heat  of  foruuition  of  zinc  chloride,  he  has  no 
dilticulty  ill  finding  out  the  theoretical  amount  of  energy  re- 
(piired  to  decompose  a  given  (|uaiitity  of  the  substance.  Of 
course,  this  is  not  all.  because  we  know  perfectly  well  that, 
in  practice,  theoretical  considerations  generally  appear  to  be 
only  approximately  correct.  Of  course,  this  does  not  mean  that 
our  theory  is  wrong,  but  that  in  practice  there  are  so  many 
details  to  be  taken  into  consideration  which  it  is  almost  im- 
possible to  take  into  account  from  a  theoretical  point  of  view, 
even  if  we  knew  exactly  what  caused  them  all.  The  metallur- 
gist also  requires,  or  should  require,  to  know  the  heat  of 
deeonqjosition  of  metallic  oxides,  or  other  conq.iouuds,  which 
he  desires  to  reduce  by  furnace  or  other  methods.  Otherwise, 
he  is  hardly  in  a  position  to  design  plant  successfully,  and 
make  sure  that  he  can,  at  any  rate,  give  an  approximate 
estimate  of  what  the  cost  of  a  process  will  be. 

This  book  is  not  altogether  what  one  may  call  readable.  The 
subject  hardly  admits  of  this.  One  has  to  read  a  little  way 
and  then  examine  the  tables  of  data,  which  are  profusely  given, 
in  order  to  understand  the  book  thoroughly.  This,  of  course, 
requires  careful  stiuly,  and  unless  readers  are  particularly 
interested  in  this  liranch  of  chemistry,  probably  they  will  not 
find  it  of  very  great  interest.  It  is,  however,  a  maijnificent 
reference  book,  and  all  laboratories,  also  all  technical  libraries, 
should  have  a  copy  of  it.  It  gives  us  great  pleasure  to  recom- 
mend heartily  this  latest  addition  to  the  extremely  useful 
series  which  is  being  edited  by  Sir  William  Ramsay. 

Etat  Actuel  de  la  Science  Electrique  :  Phenomenes,  Applica- 
tions, Th^orie.  By  Dev.vux  Cu-iKnoNXEL,  Professor  .it  tlio 
Ecole  Professiotinelle  Superieure  ties  Pastes  et  Tclegraphes.  Witti 
a  Preface  by  H.  Poinc.vke,  Meinbre  de  I'lnstitut.  (Paris  :  Dunot 
and  Pinat,  49,  Quai  des  Grands-Augustins.)  1908.  Pp.  .k.  -1-65?. 
Fr.  20. 
Here  we  have  an  exceptionally  good  combination  of  prac- 
tical and  theoretical  instruction,  written  primarily  from  the 
point  of  view,  and  to  meet  the  necessities  of,  the  telegrapii 
engineer.  The  plan  of  the  book  is  distinctly  original.  In  the 
first  part,  which  comi)rises  218  pajjes,  the  chief  phenomena  of 
magnetism  and  electricity  are  admirably  and  lucidly  sunnua- 
rised,  beginninir.  as  is  now  usual,  with  the  n\a>;netie  field,  and 
proceeding  through  thermal,  chemical,  and  iiuUiction  pheno- 
mena to  electrostatics.  The  second  part  deals  with  "•appli- 
cations."' Without  saying  much  about  dynamos  or  motors, 
the  author  plunges  into  the  theory  and  construction  of  tele- 
graph lines,  bringing  his  list  of  apparatus  down  to  the  Pollak- 
Virag  system  of  transmission.  Under  "  Alternating  Cur- 
rents "  he  chiefly  deals  with  telephones  and  the  singing  arc. 
Wireless  telegraphy  and  tehqihony  are  dealt  with  in  separate 
chapters,  and  tlie  jiart  winds  up  with  a  discu.ssion  of  hif^li- 
fre((uency  curreiits  and  their  medical  applications.  In  Part 
III.  we  find  the  fullest  exj)osition  of  the  electron  theory  that 
has  yet  appeared  in  French,  and  even  here  the  treatment  is 
eminently  practical.  New  hiets,  which  were  left  unexplained 
by  the  older  theories,  are  introduced  one  by  one,  and  their 
interpretation  is  then  given  in  terms  of  the  modern  atomistic 
conception  of  electricity.  Thus  we  have  cathode,  Rontgen, 
and  Becquerel  rays,  and  the  various  forms  of  ionisation,  con- 
densation, and  gaseous  conductivity.  The  ionic  theory  of  the 
arc,  of  the  Zeeman  effect,  and  of  the  laws  of  Ohm  and  Joule  is 
given  in  some  detail,  but  the  ideas  adopted  differ  somewhat 
from  the  prevalent  ones  in  assuming  the  existence  of  positive 
as  well  as  negative  electrons.     This  assumption,  which  is  not 
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without  its  own  difficulties,  appears  to  liave  received  some 
experimental  basis  through  the  recent  researches  of  the  younger 
Becquerel.  The  theory  of  magnetism  adopted  is  that  of  the 
author's  colleague.  Langevin,  and  a  very  interesting  and  fruit- 
ful one  it  is.  The  book  is  an  almost  ideal  text-book  for  the 
voung  telegraph  engineer.  The  only  criticism  we  can  make 
would  deal  with  the  illustrations,  which  are  occasionally  some- 
what rough  and  ready.  E.  E.  F. 

Mesures   Electriques.      By   Ekk-   Gerakd.      3rd   edition.     (Paris  : 
(iauthier  Aillars.)     Pp.  ix-686.     Fr.  12. 

This  book  has  now  reached  its  third  edition,  and  has  been 
largely  re-written  and  brought  up  to  date.  The  author  is  to 
be  congratulated  upon  the  thoroughness  with  which  his  task 
has  been  performed  and  the  unbiassed  toanner  in  which  he  has 
described  the  many  different  forms  of  instruments.  As  it  stands, 
thevolume'probably  contains  the  most  complete  account  of  elec- 
trical instruments  yet  published,  and  theory  and  description 
are  well  blended  together,  which  is  unfortunately  rarely  the 
case  in  books  of  this  class. 

A  valuable  portion  of  the  book  is  the  introductory  chapter, 
which  is  devoted  to  a  general  consideration  of  the  methods  of 
making  and  recording  observations,  and  the  estimation  of  their 
probable  accuracy.  Few  things  are  more  useful  in  an  ex- 
perimentalist than  the  ability  to  rapidly  estimate  the  order  of 
accuracy  of  a  test,  or  to  appreciate  the  conditions  necessary  to 
secure  a  given  degree  of  accuracy.  Nothing  is  more  common 
or  irritating  than  to  find  a  test  spoilt  owing  to  one  of  the 
devices  being  of  insufficient  sensitiveness  or  having  some  con- 
stant error,  and  such  information  as  is  given  in  Prof,  (lerard's 
book  should  prove  the  greatest  safeguard  against  such  mistakes. 

The  succeeding  chapters  deal  with  length  and  angular 
measurements,  speed  and  torque,  and  photometry.  Trans- 
mission dynamometers,  as  is  usual  on  the  Continent,  receive 
considerable  attention.  A  somewhat  notable  omission  is  that 
of  the  vibrating  reed  tjpe  of  speed  indicator  which  has  been  so 
much  in  evidence  of  late.  Photometry,  though  necessarily 
kept  within  limits,  receives  sound  treatment,  and  the  various 
forms  of  standard  electrical  instruments  are  well  explained, 
with  the  necessary  relations  between  the  various  national  values. 
Galvanometers  and  electro-dynamometers  are  extremely  well 
treated,  but  one  could  have  wished  to  see  more  space  de- 
voted to  the  potentiometer,  in  view  of  its  ever-increasing 
importance  and  many  modifications.  Resistance,  capacity  and 
inductance  measurements  are  very  fully  gone  into,  as  well  as 
those  concerning  iron.  The  work  terminates  with  some  in- 
struction in  technical  measurements  on  electrical  machinery, 
which,  though  compressed,  are  of  considerable  value,  and  with 
.some  interesting  and  original  tables  and  forms,  containing  use- 
ful information. 

The  author  has  certainly  cariied  out  his  purpose  in  a  very 
thorougli  manner,  and  the  size  and  got-uj)  of  the  work  is  re- 
markable, considering  its  low  price.  A  special  feature  of  the 
book  is  its  international  character,  tlio  best  devices  of  various 
countries  being  brought  together  with  the  most  coni]>lclo  im- 
partiality. We  cat!  thoroughly  recommend  the  work,  and 
should  bo  glad  to  see  an  English  version  of  it.         C.  V.  1). 


ON   THE  ELECTROLYSIS    OF    SOLUTIONS   OF  PURE 
HYDROCHLORIC  ACID. 


At  first  Highl  it  WDuld  uppiMi  lli;il  llic  (-Ii'drolyHiH  iif  ii  wihilion  nl 
pure  liydrochloric  acid  .slii>uld  be  n  vc^ry  .><ini|)l>'  plictnimciiiiii.  ((HiHisl  ■ 
in);  Him|>ly  in  the  sc|iar;ilii)n  of  H  and  CI  icm.s.  wliicli  pulyiiicrisr 
respectively  at  tlie  cutlmde  mifl  the-  nnixle.  and  nivin^  ntf.  uilli  ciii 
rciilH  napalile  of  eleetrdlysinii  an  e(|iiivali>nt  cif  H('l.  an  i'(pii>  ali^nl  of 
liyilriijjen  nt  the  negative  pole,  and  an  eipiivali'nl  iif  ehldritie  al  I  lie 
Jtusitive  pDJe.  The  |ilieniiriien<in.  liDWiver.  is  rather  nmri'  ciiin|ilex, 
for  if  the  lher)retieal  wei);ht  of  pure  liythiiKen  ix  ecilleet*-:!  fr.iin  the 
negative  pole  the  gas  which  is  (jiveii  otTf  at  the  positive  pole  i-  never 
pure  chlorine,  but  i.s  always  mixed  with  oxygen  when  inert  ele(tr()d<'H 
arc  used.  The  volume  of  oxygen  eollectt^d  varies  with  the  nornwdify 
of  the  solution.     It  inerenscs  n.s  the  normality  decreaseB.  and  may 

♦  Abstmcted  from  the  Complin  Uendui. 


become  quite  a  large  fraction  of  the  theoretical  value  of  ihlorinc 
wliieh  sliould  be  obtained.  The  results  of  a  series  of  experiments 
made  with  solutions  of  different  strengths  but  practically  the  same 
scurrent  are  given  in  the  Paper  and  show  this  tact  quite  well.  The 
electrodes  used  were  platinum  wires  0-5  mm.  in  diameter  and  6  cm. 
long.  Before  reading  the  volume  of  oxygen  given  off.  this  gas  was 
carefully  washed  several  times  with  distilled  water. 

It  was  important  to  discover  whether  this  generation  of  oxygen 
was  due  to  a  secondary  action  of  the  nascent  clilorine  on  tlie  water 
or  whether  it  could  be  attributed  to  direct  electrolysis  of  the  aqueous 
solution.  In  the  first  case,  if  tlie  experimental  conditions  are  so 
modified  that  the  chlorine  liberated  is  fixed  directly  it  is  given  off. 
the  generation  of  the  oxygen  will  be  stopped,  or  at  least,  considerably 
diminished.  To  fix  the  chlorine  anodes  of  silver  tr  mercury  were 
used.  These  have  the  advantage  of  possessing  a  great  affinity  for 
chlorine,  and  the  result  is  compounds  which  are  very  slightly  soluble. 
Under  these  conditions,  even  with  quite  small  currents,  it  seemed  as 
if  all  the  chlorine  was  fixed,  for  the  gas  and  liquid  surrounding  the 
anode  gave  oiT  no  odour  of  thi:  gas.  and  a  volume  of  oxygen  con- 
siderably greater  than  with  jilatinum  electrodes  was  collected.  For 
instance,  with  a  silver  anode  a  0-072  jier  cent,  solution  through  which 
a  current  of  0-122  amp.  flowed  for  an  hour  gave  13-36  cc.  of  oxygen, 
and  .")2-4  cc.  of  hydrogen.  Under  the  same  conditions,  but  with 
platinum  anodes,  only  1 1-2  cc.  of  oxygen  were  given  off. 

The  generation  of  the  oxygen  observed  should  not  be  attribiUcd 
to  the  action  of  chlorine  on  the  water.  It  is.  on  the  contrary,  quite 
po-ssible  that  the  chlorine  fixes  a  certain  quantity  of  oxygen  giving 
rise  to  oxychloridcs,  for  the.se  are  constantly  noted  in  the  neighboiu'- 
hood  of  tlie  anode.  This  ought  to  explain  why  a  greater  volume  of 
oxygen  is  obtained  when  mercury  or  silver  anodes  are  used.  It 
would  appear,  therefore,  that  in  the  electrolysis  of  pure  solutions  of 
hydrochloric  acid  electrolytic  decomposition  of  both  the  acid  and 
the  water  takes  place.  If  all  the  oxygen  electrolysed  could  be  col- 
lected it  would  be  eas^'  to  find  out  the  ratio  of  the  number  of  ions 
proceeding  from  the  water  to  the  total  mmiber  in  solution.  If  c 
represents  the  volume  of  the  oxygen  and  Vthe  volume  of  the  hydro- 
gen 2r/V  will  be  equal  to  this  ratio,  while  (V  -  2r|/V  would  be  the  ratio 
of  the  number  of  ions  proceeding  from  the  hydrochloric  acid  to  the 
total  number  in  .solution.  These  ratios  may  be  called  ionisation 
factors,  and  it  woidd  be  important  to  discover  them.  Certain 
figures  were  obtained  in  the  experiments  made,  but  were  not  exact. 
for  an  unknown  volume  of  oxygen  was  fixed  by  the  chlorine  and  was. 
therefore,  not  measured.  However  that  may  be,  in  the  electrolysis 
of  solutions  of  hydrochloric  acid  a  part  of  the  current,  which  is  by 
no  means  negligible,  is  used  for  electrolysing  the  water,  and  this 
phenomenon  must  lie  taken  into  account  both  in  determining 
the  factors  of  transport  of  the  ions  of  hydrogen  and  chlorine,  in 
measuring  the  conductivity  of  the  sohitions,  and  perhaps  also  in 
determining  their  acidity. 


HEATING  OF  VENTILATED  AND  ENCLOSED 
MOTORS. 

BY    W.    H.\RTNF.LL. 

SuiniiKir!/. — The  author  de.ils  with  motors  '^f  eight  types,  classified 
iircordinH  to  their  system  f  ventilation.  He  arrives  at  the  conclusion 
t  hat  lolMJjy  enclosed  motors  .-.re  i  nder  a  gre.it  disadvantngo.  and  that,  in 
gcnorid.  Mieir  use  can  he  avoided.  He  gives  piirticnlars  of  tests  in  support 
of  this  view.  Inlrresling  tiirures  regarding  cooliui;  surface  arc  also  tabu- 
lated and  the  results  are  plotted  as  curve*. 

Kofcrcnce  is  first  made  to  the  reduction  in  size  of  motors  during 
the  last  ir>  years.  The  modern  four-polo  motor  is  at  a  disadvantage, 
compared  with  the  old  two-polo  motors  with  copper  brushes,  in 
respect  of  dissipating  the  heat  produced  in  working.  The  host 
produced  in  the  armature  and  shunt  winding  is  no  greater  than  be- 
fore. The  heat  produced  by  losses  in  the  teeth  and  armature  discs 
is  serious,  with  a  dense  magnetic  Hu\  in  the  air  gap,  and  can  only  be 
kept  within  reasonable  bounds  by  a  moderate  siuface  spec  1  of  ariua- 
lurc.  The  boat  duo  to  tlio  carbon  brushes  is  considerable  with  low 
voltages.  With  a  surface  speed  of  l.^iOOft.  per  minute,  the  loss  duo 
to  friction,  and  the  loss  in  volts  between  the  carbon  and  copper, 
n)ay  oasdy  be  vi\\ui\  to  from  I  J  to  1  j  watts  per  ampere  per  brush. 
I  ho  heal  thus  produced  can  oidy  bo  dissipated  :  (1)  By  boating  the 
motor  itflolf,  ('J)  by  radiation,  and  (It)  by  conduction  to  a  How  of  cool 
air — that  ir>,  by  ventilation. 

It  is  irapoBRiblo  to  separote  these  cooling  effects  by  ordinary  obser- 
vation, but  the  author  gives  a  table  which  shows  for  o  series  of 
motors  an  assumud   average  weight,  cooHug   surface  and  loss  of 

*  Abstract  of  a  Paper  read  before  tlie  Leeds  Local  Section  of  the 
Institution  of  Electrical  Engineers. 
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watts,  tho  data  being  based  on  an  actual  set  of  standard  motors. 
Some  of  the  particulars  are  plotted  in  Fig.  1,  and  from  tins  it  may 
be  inferred  that  the  heating  of  the  motor  itself  is  of  practical  value, 
when  a  motor  works  intermittently,  as  in  a  crane  or  a  lioist,  say, 
not  running  more  than  20  minutes  per  hour  fully  loaded. 

IxO'liation. — It  will  be  seen  that  the  cooling  surface  per  watt  of 
motors  under  .")H.r.  is  nearly  double  that  of  motors  over  50  H. P. 
The  ditTerencein  the  efl'ectiveness  of  the  cooling  surface  is  far  greater. 
For  the  hotter  air  inside  tho  larger  enclosed  moti>r  is  near  the  top, 
the  bottom  of  the  motor  remaining  markedly  cooler  and,  therefore, 
the  radiating  surface  less  active.  .\lso  the  magnet  case  may  be 
three  or  four  times  as  thick  in  the  larger  motor,  rendering  the  escape 
of  heat  from  the  metal  proportionately  less.  Thus,  although  2-5  si|.  in. 
to  2  sq.  in.  of  radiating  surface  per  watt  lost  may  sufhce  for  small 
enclosed  motors,  considerably  morewould  be  necessary  to  keep,  say, 
a  50 II. p.  enclosed  motor  equally  cool.  In  order  that  radiating  sur- 
faces may  be  most  efficient  they  must  be  opposite  to  cool  surfaces. 
If  there  be  a  steam  or  gas  engine  or  wall  of  a  boiler  house  near  the 
motor  the  effective  radiation  on  that  side  of  the  motor  will  be  partly 
neutralised  although  the  intermediate  air  may  be  cool. 

When  an  enclosed  motor  is  required  of  more  than,  say,  3  H.P., 
the  usual  means  of  obtaining  the  requisite  cooling  surface  is  to  take 
a  motor  of  larger  size  and  reduce  the  output,  the  armature  current 
being  reduced— and  therefore  the  armature  reaction — and  also  the 
tlux  density  in  the  air  space  and  ampere  turns  in  the  poles.  This, 
however,  makes  a  costly  motor  for  continuous  working,  even  for 
moderate  powers :  a  20  h.p.  motor  wholly  enclosed  may  give  10  h.p. 
at  a  passable  temperature,  but  a  30  h.p.  motor  would  scarcely  give 
15  H.r.  for  the  same  temperature  rise.  A  more  economical  arrange- 
ment than  <an  enclosed  motor  is  to  place  an  open  motor  that  may  be 
fully  loaded  under  a  thin  sheet- iron  cover  with  ample  inspection 
doors.  This  has  been  found  convenient  and  satisfactory  in  flour 
mills,  the  case,  though  merely  resting  on  the  floor,  being  practically 


3  5    ,10      O       20 

H.p  of  motor. 

Fig.  1. — Averaged  I'AMicri.Mis  ck  .\  Set  ok  Motors. 

dust-proof  and  inexpensive.  Examples  of  open  motors  working 
satisfactorily  fully  loaded,  placed  in  large  covered  recesses  below  the 
ground  floor,  and  also  enclosed  in  what  might  be  compared  to  large, 
roomy  wooden  cupboards,  are  to  be  found  in  clothing  factories. 

Vcndlalion. — A  table  shows  that  the  cubic  feet  of  air  required  to 
keep  the  temperature  rise  below  72  deg.  is  about  '.(  cnliio  ft.  per 
horse- power  per  minute  for  the  smaller  motors  under  10  h.p.,  and 
about  .5  cubic  ft.  per  horse-power  per  minute  for  motors  over  30  H.  r. 
Experience  shows  that  large  open  motors  working  to  their  full  load 
can,  by  the  aid  of  ventilation  and  radiation,  be  kept  within  the 
limits  of  72  deg.  But  when  wholly  enclosed  they  can  only  be  kept 
cool  by  forced  draught.  From  a  rough  estim.ation  it  seems  that  at 
least  double  the  quantity  of  air  per  minute  is  then  required. 

Electric  motors,  viewed  in  regard  to  their  means  of  cooling,  may 
be  divided  into  eight  classes :  (1)  Entirely  open,  having  their  bear- 
\n  8  usually  on  a  bed  plate  which  carries  the  magnets.  Suitable 
for  large  motors,  say,  over  100  h.p,  (2)  Protected  open,  the  bear- 
ings carried  bv  open  covers  at  each  end  of  the  magnet  case.  This 
is  the  ordinary  modern  motor,  say,  from  lOOii.P,  t3  2ii,p.  (3) 
Enclosed  ventilated.  The  same  as  No.  2,  but  with  the  openings 
covered  by  wire  net  or  perforated  metal.  If  tho  mesh  bo  not  less 
than  four  per  inch  the  ventilation  is  not  much  interfered  with,  but  if 
the  mesh  be  much  less  not  only  is  the  ventilation  much  impeded, 
but  the  wire-work  is  apt  to  become  choked  with  dust  and  fluff,  and 
the  safety  of  the  motor  endangered.  (4)  Same  as  No.  2  or  No.  3, 
but  with  a  forced  ventilation  by  means  of  a  fan  on  the  armature,  and 
a  diaphragm,  or  its  equivalent,  to  divide  the  fan  suction  from  the 
delivery.  This  is  necessary  in  an  exceptionally  warm  place.  (0) 
Totally  enclosed.  These  are  required  for  special  purposes,  and 
usually  necessitate  a  considerable  reduction   in   the   output.     (6) 


Covered  motors.  The  same  as  No.  2  fully  loaded,  but  covered  by  a 
roomy  thin  sheet-iron  case,  practically  dust-proof,  with  openings 
for  oiling  and  inspecting  tho  brushes,  the  pulley  standing  outside  the 
case.  (7)  Open-covered  motors.  The  same  as  No.  6,  but  with  a 
smaller  cover  made  wholly  or  in  parts  of  tine  wire  netting.  The 
large  area  of  wire-work  prevents  the  tendency  of  any  draught  to 
cause  the  fine  mesh  to  get  clogged,  and  the  motor  fully  loaded 
would  be  as  cool  as  if  unenclosed.  This  is  specially  adapted  to 
textile  mills  where  floating  fluff  is  found.  (8)  Totally  enclosed,  but 
with  forced  ventilation  like  No.  -1.  This  is  necessary  when  the 
motor  is  (jr)  working  in  fumes,  fresh  air  being  sucked  into  the  motor 
from  a  pure  source  through  a  pipe  and  discharged  near  the  motor, 
(6)  surrounded  b^'  inllammable  gases,  as  sometimes  in  mines,  the 
same  air  being  circulated  again  and  again  through  a  cooler. 
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The  accompanying  table  shows  the  rise  of  temperature  in  motors, 
open  and  enclosed,  from  ordinary  tests  in  the  workshop.  The 
motors  were  of  the  usual  four-pole  type  with  decarbonised  steel 
cases  and  laminated  poles,  the  induction  in  the  poles  being  from 
13, .500  to  14,500.  It  shows  the  reduced  power  permissible,  if  a 
motor  be  totally  enclosed  and  continuously  loaded.  In  short,  whilst 

100 
-J   80 


K.  £0 

.«  411 

S  30 

%  20 
o 

"J  10 

0 


40Penodicitij 

/ 

/ 

, 

/ 

/ 

/        /v.^y 

/  y  / 

y  y  y  ^'^y 

^^ 

yy^^""^^^ 

'^^^y^^^-'^ 

_^^^^^ 

^^^ 

"^^ — '^   i 

6  10  15  20  25  30 

Jndiiction  throuQh  Armature  Core,Bll,OOOper  sq.ctn' 
Fig.  2. 

the  power  of  a  modern  open  motor  is  chiefly  a  function  of  its  mag- 
netic flux,  when  totally  enclosed  the  power  becomes  a  function  of 
the  area  of  its  casing,  considerably  influenced,  however,  by  its  en- 
vironment—  that  is,  by  the  exchange  of  radiated  heat  with  its  sur- 
roundings, or  the  motion  of  the  surrounding  air. 

The  increased  heating  due  to  totally  enclosing  a  large  open-type 
motor  is  strikingly  shown  by  the  following  experiments  and  inci- 
dentally the  increased  irou  losses  due  to  high  speed.  The  motor 
was  designed  for  60  h.p.  at  1,000  revs,  per  rain,  in  the  magnet  case 
of  a  .50  H.P.  motor  at  600  revs,  per  min.  The  ventilating  slots  around 
the  periphery  of  the  end  covers  were  at  first  closed.  The  armature 
was  open,  the  usual  type,  diameter  410  mm.,  weight  of  core  Hi  kg., 
and  of  teeth  21  kg.  Slots  4.S,  size  12mm.  by  30mm,  The  discs 
26  S.  W.G.  (which  had  the  usual  core  holes)  rested  on  the  shaft  4  in. 
diameter.  The  magnetic  flux  was  reduced  about  15  per  cent,  as 
compared  with  the  standard  for  600  revs,  per  min.  The  armature 
was  at  first  driven  by  belt  from  another  smaller  motor  and  the  am- 
peres noted.  On  riinning  the  amaturc,  fully  wound,  but  with  the 
magnets  only  excited,  it  was  at  once  noticed  that  the  increase  of 
current  on  the  small  motor  due  to  exciting  the  magnets  of  tho 
60  H.p.  was  much  more  than  anticipated  and  that  the  armature 
rapidly  heated.  A  series  of  progressive  tests  was  tlien  made  to  de- 
termine tho  iron  losses.  The  results  are  shown  in  Fig  2.  These 
curves  can  only  be  approximate  representations  of  the  true  iron 
losses  as  they  include  other  losses  which  could  not  be  measured.  A 
similar  armature,  but  unwound,  was  substituted  and  the  tests  for 
heating  repeated  with  the  same  results.  The  stampings  were  by 
Messrs.  Sankey  with  "  Insuline  "  paint  on  them. 

The  unwound  armature  was  stripped  and  rebuilt,  the  stampings 
equally  spaced  by  10  sheets  of  tracing  paper.     On  again  testing, 


726 


THE  ELECTRICIAN,  AUGUST  21,  1908. 


there  was  no  noticeable  iuiprovement.  The  armature  discs  were 
again  removed,  bored  and  fixed  on  a  gun- metal  bush—  the  end  plates 
for  supporting  the  end  winding  were  turned  thinner  and  the  cylin- 
drical part  for  supporting  ends  of  the  windings  were  made  shorter 
and  thinner.  The  end  plates  were  also  separated  from  the  stamp- 
ings by  paper  discs.  This  made  a  slight  improvement ;  after  two 
hours'  run  with  air  at  60^F.  the  rise  of  temperature  in  the  slots 
was  54  deg.  and  in  the  centre  of  the  core  6(3  deg. 

The  heating  being  evidently  due  to  the  discs  themselves,  Messrs. 
Sankey  were  written  to  and  they  sent  their  curves  for  the  iron  losses 
which  gave  no  calculated  agreement  with  facts.  Finally  the  arma- 
ture was  rebuilt  with  Stalloy  stampings  and  tested  unwound,  but 
with  the  slots  filled  with  wood  and  the  magnets  excited.  The  re- 
sults are  given,  and  show  that  the  rise  of  temperature  in  two  hours 
was  8°F.  less  than  before,  showing  a  slight  advantage  over  ordinary 
stampings.  The  armature  was  wound  and  a  fan  fitted  to  the  end 
of  the  armature  to  circulate  the  air  inside.  It  was  then  tested  as  a 
totally  enclosed  motor,  with  a  load  of  58  h.p,  for  three  hours,  with 
the  following  results  :  Rise  of  temperature  of  commutator  111  deg., 
field  coils  88  deg.  It  was  again  tested  totally  enclosed  for  eight 
hours,  but  with  a  stop  of  8  to  10  minutes  every  hour  (after  the  first 
four  hours)  to  take  temperatures.  Load  .'59h,p.  The  final  tem- 
perature rises  were  (air  at  70°F.) :  Commutator  170  deg.,  armature 
149  deg.,  field  coils  125  deg.,  air  inside  105  deg.  There  was  not  much 
increase  of  temperature  after  the  first  four  hours,  but  the  tempera- 
tures then  were  impracticable.  The  fan  was  then  removed  and  the 
motor  ran  at  59 h.p.  as  an  open  motor  for  eight  hours  with  the  ven- 
tilating slots  on  the  periphery  of  the  end  covers  also  opened  ;  the 
final  temperature  rise  with  the  air  at  62  deg.  to  09  deg.  was  :  Com- 
mutator 58  deg.,  field  coils  48  deg.,  armature  68  F. 

The  convex  curve  (Fig.  3)  shows  the  gradual  rise  to  a  maximum 
temperature  of  an  overloaded  field  coil  of  a  dynamo  (without  an 
armature)  and  the  concave  curve  the  shorter  interval  of  time  to 
reduce  the  higher  temperature  after  the  current  is  cut  off.  Thus,  in 
this  curve  if  any  line,  ABCD,  be  drawn,  AB  represents  the  time  re- 
quired to  rise  to  a  particular  temperature,  BE  (measured  outside  the 
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Fig.  3.— Heating  and  Cooling  of  a  JIaonet  Coil. 

coil)  and  CD  the  time  to  cool.  For  the  higher  temperature,  which 
illustrates  practical  work,  CD  is  small  compared  with  AB.  The 
dotted  line  shows  the  average  internal  temperature  calculated  from 
the  reduced  current  as  the  temperatui-e  rose. 

A  diagram  is  given  in  the  Paper  to  show  the  great  advantage  of 
intervals  of  light  or  no  load  in  the  cooling  of  loaded  motors,  and 
explains  why  heavy  overload  can  be  borne  with  intermittent  work 
without  undue  heating,  as  in  crane  motors.  This  advantageous 
cooling  with  intermittent  loads  can  only  bo  obtained  when  tliere  is 
a  considerable  diQ'erence  of  temperature  between  that  of  the  air  and 
the  highest  permissible  in  the  motor.  If  the  air  be  very  warm,  so 
that  this  dill'erenco  is  comparatively  small,  the  motor  gets  liot  in  less 
time  than  it  cools.  It  will  be  seen  in  I'ig.  n  that  (i  II  is  loss  than  KL. 

It  has  often  been  noticed  how  a  comparatively  small  opening  in  a 
metal  cover  (class  0)  enclosing  an  open  motor  would  reduce  the 
temperature.  If  the  escaping  air  had  a  temperature  of  72  F.,  only 
one-sixth  the  (]uantity  given  in  the  table  would  suflioe  to  carry  oil' 
onediird  of  the  heat,  and  if  tlie  velocity  were  only  2  ft.  per  second,  a 
moderate  opening  would  suffice. 

It  may  be  noticed  that  there  is  nosuch  thing  as  a  gas-tight  motor, 
even  if  the  shaft  worked  through  a  stuffing  box.  The  expulsion  of, 
Huy,  15  per  cent,  of  the  enclosed  nlmosplicre  when  it  was  heated  and 
the  entry  of  the  same  amount  ol  gaseous  air  from  the  outside  on 
cooHng  would  cauie  the  average  coTidition  of  the  atniosph(M(!  outside 
and  inside  soon  to  be  similar.  To  enclose  a  motor  tiglitly  to  lieep 
out  noxious  gases  is  a  delusion.  In  an  explosive  atniospliero  tlioy 
must  bo  totally  enclosed  and  strong  enough  to  withstanil  an  internal 
explosion  as  made  by  the  autlior  for  a  mine  some  IH  years  ago. 

Experience  witli  open  motors  exposed  to  various  noxious  elirmiciil 
fumes  shows  that,  although  the  motor's  appearance  may  be  spoiled 
and  soldered  jointt!  affected,  yet  the  motors  last  so  long  that  it  is 
better  to  let  them  wear  out  and  buy  now  ones  rather  than  put  up 
with  the  troubles  from  enclosing  them.  In  the  author's  opinion  the 
reasons  given  for  totally  enclosing  any  but;  very  small  motors 
(clasH  5)  are  usually  mistakes.  In  tho  case  of  insurance  risk  they 
tend  to  doteat  the  object  in  view.     In  nearly  every  place   where 


power  is  required  for  manufacturing,  open  motors  may  be  used  and 
easily  protected  against  the  real  or  supposed  dangers  of  its  par- 
ticular environment.  Enclosed  motors  with  a  current  of  air  forced 
through  them  either  by  means  of  a  fan  or  chimney  may  be  con- 
sidered as  open  motors  so  far  as  heating  is  concerned.  In  order 
that  a  continuous  current  motor  may  give  the  least  trouble  it  is 
important  that  the  arrangement  be  such  as  to  keep  the  ccmmutator 
as  cool  as  possible  (and  vice  versa).  The  conclusion  is  that  totally 
enclosed  motors  (class  5)  are  under  great  disadvantages,  and  in 
general  their  use  can  be  avoided. 

DISCU.SSIOX. 

Mr.  T.  H.  Chtrtox,  after  some  remarks  concerning  the  general  prin- 
r!])les  of  the  lieatinti  of  motors,  said  that  it  was  a  simple  matter  to  caleu- 
latc  through  how  many  degrees  of  temperature  a  given  ma.ss  of  material 
'  f  given  specific  heat  would  be  raised  by  the  application  of  a  definite 
(piantity  of  heat  in  a  given  time.  But  the  essence  of  the  matter  under 
(liscussion  was  really  as  to  the  rate  at  which  tlie  heat  (f  th  *  motor  was 
got  rid  of  under  various  conditions  which  commonly  obtained  in  ]iractiee. 
With  regard  to  the  ratio  of  horse-power  and  area  of  enclosed  motor 
surface,  this  was  not  only  a  matter  of  design  but  was  largely  de])eiid  nt 
iqion  the  speeds  of  the  motors  ;  the  slower  the  speed  the  larger  nuist  be 
tlie  motor,  and  eonse(iuent!y  the  greater  area  per  horse- power  and  gener- 
.■lUy  per  watt  lost.  The  figures  given  for  the  radiating  siu'face  per  watt 
lost  in  small  enclosed  motors  were  confir.ied  by  results  he  had  obtained 
from  a  Su.r.  two-phase  induction  motor,  50  freipiency  at  20U  volts,  fi  poles 
short-circuited  rotor;  run  at  5  h.p.,  as  an  open  motor,  the  temperature 
rise  was  f)4"F.  The  motor  was  then  run  at  the  same  power  totally 
enclosed  when  the  temperature  rose  75°F.  in  one  hour  and  reached 
120^F.  rise  in  four  hours,  at  which  it  remained  constant.  In  this  case 
the  radiating  surface  was  equal  to  1-65  sq.  in.  per  watt  lost,  or  at  this 
temperature  rise,  heat  was  being  given  off  at  the  rate  of  5  B.T.U.  per 
sq.  ft.  per  niin.  The  motor  was  then  run  at  .3-25  H.p..  a  reduction  in 
power  of  35  per  cent.,  the  radiating  surface  being  2-35  sq.  in.  per  watt, 
which  resulted  in  a  rise  of  82°F..  the  heat  dissipated  being  3-49  B.T.U. 
per  sq.  ft.  per  min.  But  the  results  which  he  had  obtained  in  larger 
motors  did  not  accord  with  the  authors.  In  the  case  of  a  three-phase 
induction  motor.  25*-,  500  volts,  which,  as  an  open  machine,  gave 
•■'0  H.p.  at  4.S0  revs,  per  min..  and  run  al  34  H.p..  totally  enclosed,  at  the 
same  speed,  the  radiating  surface  was  1-4.5  sq.  in.  pel"  watt,  and  the 
resulting  temperature  rise  on  a  six  hour  test  was  72"F.  It  .'-cenied  to 
him  that  if  an  enclosed  motor  was  run  long  enough  at  constant  load  the 
entire  surface  would,  in  the  absence  of  any  disturbing  cause,  arrive  at  the 
same,  or  nearly  the  same,  temperature,  and  that  with  a  given  increase 
of  temperature,  other  things  being  equal,  heat  would  be  radiated  at  the 
same  rate,  irrespective  of  the  actual  size  of  the  surface.  For  this  reason 
he  could  n-.t  endor.-;c  the  author's  statement  that  a  larger  motor  required 
a  greater  area  per  watt  lost  than  did  a  smaller  motor  for  the  same  tem- 
perature rise.  With  I'cgard  to  the  relation  between  the  cajtacity  of  a 
motor  when  open  anil  enclosed,  it  was  stated  by  the  author  that  a 
motor  Ihat  could  lie  run  at  20  H.p.  open  could  not.  on  account  of  heating, 
be  run  continuously  at  more  than  about  10  H.p.  when  enclosed.  But  in 
making  this  general  statement  the  etFect  of  the  speed  of  the  motor  ii|>on 
the  comparison  had  not  been  taken  into  account.  As  already  pointed 
out.  usually  the  area  pe.-  watt  lost  increased  as  the  speed  was  reduced. 
conse<piently  the  tliflferem-e  which  was  made  in  the  etfcclivc  jtower  for 
continuous  work  by  enclosing  was  much  less  in  slow  than  in  high  speeil 
motors.  He  should  remark  that  whereas  the  tests  fi'om  which  be  had 
taken  his  figures  had  been  on  \.V.  motors,  those  from  wliich  Mr.  Hartncll 
had  obtaincil  his  had  been  D.C.  machines:  and.  (hough,  of  cour.^e.  (he 
same  general  priiu-ijilcs  applied  etpially  to  each,  there  were  certain  <litfcr- 
ences  which  might  afifect  the  results  in  practice — for  instance,  in  !>.('. 
motors  the  heat  was  generated  chielly  in  the  armature  or  near  the  centre 
of  llie  machine,  whili-  in  the  A.V.  mo(or  the  heal  was  mostly  generated 
in  the  stator  or  outer  p.ut  of  the  motor,  part  of  which  was  often  directly 
exposed  on  (he  outside  (o  the  ,iir.  'I'liis  was,  in  fad.  usually  thi'  hodcsl 
ar -cssiiile  part,  and  where  the  temperature  was  taken;  whereas  in  (he 
D.C.  motor  it  was  nec-essarily  taken  inside  the  motor.  He  quite  agreed 
with  (be  author  (hat  motors  were  often  enclo.sed  luinecessarily.  but  in 
many  eases  enclosed  motors  were  of  undoubtcfl  service,  Jind  (he  only 
(hing  possible  on  cranes,  punching  machines  anil  similar  jolis  of  low -load 
f.ictor,  frecpiently  in  poiitiims  exposed  to  (he  weather  or  ilnmp. 

.Mr.  F.  T.  t'HAPMAX  eudrely  agreed  wi(h  the  auliior's  conclusion  a 
rcg.irds  the  enclosing  of  motors.  He  (ho\igh(  Ihat  l>y  "  pro(ectlng 
(hern  in  various  ways.  I'ne  protected  thini  niori-  from  (he  a((eiidant  Ihan 
from  any(hing  cNc  The  melho  I  of  cooling  given  in  .S  ('>)  in  (he  Paper 
would  appear  (o  he  under  (he  sanu*  disadvanlage  wi(h  resp  et  lt>  gnulii- 
.ill\'  drawing  in  the  surrounding  g.-ises  hm  was  pointed  ou(  !a(er  in  the 
I'aper  in  the  case  of  an  ordinary  to(ally  eneUwed  motor.  ,\n  atlenipl 
hiid  recendv  bi'en  made  to  solve  this  problem  by  (he  use  of  the  safely 
lauip  principli'.  The  gases  were  allowed  to  ciriulate  ihroiigh  llie  moltn. 
bul  llu'  openings  ihriiiigh  which  (bey  weiv  drawn  In  and  i\|Klleii  inii 
sisted  of  (oi'(uous  pa.ssages  rxi)osing  a  large  aniouni  of  eo<i|  conducting 
-urfa' e  ftn<l  (bus  prevenling  an  explosion  occurring  in  (he  niolor  from 
ignilmg  (he  gases  on(side.  He  dirl  no(  know  (o  wbal  ex(en(  (he  mrthoil 
had  been  applieil  in  ]>ractice.  The  curves  given  in  Kig.  2  emphasised 
(he  impossibility  of  gcKing  acmrate  results  by  that  melhod.  for  instnnrc, 
at  n_  25,00(1  Ihi'dirterenre  between  the  loss  al  20  eyelen  ond  (ha(  at  2tl-5 
was  greater  (han  (bat  between  2(V5  and  .'ij.  The  losses  ut  Ihe.se  high 
densities  appeared  (o  be  praelically  propiullnnal  (o  tile  si|nar<'  of  the 
densilv  and  (o  the  !<(|iiiire  of  (be  fre(|iu-ney.  and  must  be  almost  entirely 
dni'  to  cddv  ciirrentH. 
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Ml.  \\ .  H.  U'lMiimdisE  siiiil  that  tli'  mithoi's  toiulusions  were  ones 
that  ooiiH  111'  picdirted,  llms-  tlie  amount  of  cooling  surfiU'e  per 
w.itt  lost  for  a  totally  enelosetl  motor  was  of  tlie  same  order  as  that 
re(|iiired  for  a  transformer.  The  tests  recorded  suggested  the  unsiiit- 
abilitv  of  a  standard  open  type  motor  for  conversion  to  an  enclosed 
t  pe.  \Vith  an  ojicn  type  motor  certain  parts  of  tlie  motor  were  kept 
down  to  their  working  temperature  hy  tlie  windage.  \Vhen  the  motor 
was  enclosed  that  windage  no  longer  had  etfect  and  those  parts  of  the 
motor  would  get  unduly  hot.  and  eventually  the  whole  motor  would  heat 
up  to  a  higher  temperature.  One  was  inclined  to  agree  strongly  with 
the  latest  practice  in  dynamos — in  the  larger  ones  at  any  rate — where  the 
machine  was  completely  enclosed,  hut  provided  with  forced  ventilation, 
the  air  heing  lirav.n  in  from  outside  through  an  air  duct  and  deliveied 
through  another  air  duct  to  the  outside  again.  This  was  treating  the 
prol>lem  of  ventilation  scientitically  :  the  older  method  was  a  somewhat 
liaphazard  one.  He  wa-^  interested  to  notice  recently  a  ilescription  of  an 
in-itallation  in  a  textile  factory  where  a  large  numlier  of  spinning  frames 
were  driviU  by  totally  enclosed  motors.  The  motors  drew  air  from  a 
v(  ntilating  duet  in  the  tloor  in  direct  eommnnieation  with  the  outside  of 
the  mill  and  discharged  the  heated  air  into  another  duct.  The  design 
struck  him  as  being  a  very  good  one.  as  the  fluff  and  dust  flying  aiio\it  did 
not  get  to  the  motors  which  got  j^roperly  and  iniiformly  cooled.  The 
suggestion  of  putting  a  large  iron  cover  over  the  motor  seemed  an  excel- 
lent one;  it  was  of  value  to  know  that  this  did  not  seriously  atYect  the 
motor  rating,  anil  it  mu.st  be  a  good  deal  chea]ier  th.in  totally  enclosing 
the  motor  itself.  The  tire  insurance  comjianies  some  time  ago  issued 
regulations  as  to  the  enclosing  of  motors  in  textile  factories,  insisting 
that  the  open  type  D.C.  motor  was  dangerous  and  should  be  totally 
enclosed,  but  the  A.C.  motor  need  only  be  enclosed  by  wire  netting  or 
]ierforated  sheets  with  |  in.  openings.  His  own  experience  was  that  such 
jierforated  sheets  did  not  alter  the  rating  or  heating  of  the  motor  at  all. 

-Mr.  G.  D.  .\.  P.VRR  referred  to  the  statement  of  the  author,  that  in 
recent  motors  the  magnetic  leakage  had  been  reduced  to  from  one-quarter 
to  one-tifth  of  that  in  the  old  ring- wound  motors.  He  thought  that  the 
old  ring- wound  motors  had  a  leakage  coefficient  of  l-So  or  1-4  and  he  was 
not  aware  that  the  present-day  motor  could  be  made  with  any  sm:iller 
leakage  coefficient  than  l-lo.  The  author  stated  that  although  2-5 
to  2  s(|.  in.  of  radiating  surface  per  watt  lost  might  suffice  for  small 
enclosed  motors  considerably  more  would  be  necessary  to  keep,  say,  a 
oO  H.r.  enclosed  motor  equally  cool.  He  (the  speaker)  thought  this  must 
be  a  mistake  because  it  was  in  direct  contradiction  to  a  figure  in  one  of 
the  tables,  and  it  was  possibly  meant  that  the  total  amount  of  surface 
must  be  more.  He  also  inquired  regarding  the  Stalloy  stampings,  as  the 
tests  did  not  seem  to  confirm  the    upjjosed  good  results. 

ilr.  A.  .J.  ('Rinc.K  mentioned  an  unusual  instance  of  the  heating  of  an 
A.C.  motor.  The  manufacturer — from  motives  of  economy  of  space, 
jjerhaps.  or  of  material — had  covered  the  stator  stampings  with  a  thin 
sheet  of  iron,  held  in  position  by  grooves  in  the  end  castings.  The  out- 
side of  the  nuitor  became  very  ho  .  and  it  was  found  that  the  tem|iera- 
ture  of  the  sheet  varied  considerably  at  different  points,  and  further, 
that  the  temperature  of  the  windings  was  much  less  than  that  of  the 
outside.  They  therefore  assumed,  although  they  had  no  direct  evidene, 
that  the  heating  of  the  cover  was  due  to  eddy  ciUTents  in  the  thin  sheet. 
He  did  not  think  this  solution  o<-curred  to  the  nuinufacturer.  for  he  put 
in  a  fan  at  one  end  of  the  motor,  which  had  the  (  ffcci  of  cooling  one  :  ide, 
anil  leaving  the  other  as  hot  as  ever.  It  also  had  I  he  effect  of  drawing 
the  oil  out  of  the  bearings,  and  throwing  it  into  the  stator  windings. 

Mr.  H.  ('.  .Iknkixs  remarked  that  during  his  experience  with  motors 
in  mines  he  found  the  tendency  among  many  mining  people  to  totally 
enclose  motors  was  becoming  more  or  les  revised,  and  in  many  cases 
they  were  using  open-type  motors,  making  arrangements  s  i  that  contact 
with  gases  was  obviated.  The  question  of  putting  very  fine  wire  gauze 
over  the  motor  on  the  principle  of  the  Davy  lamp  might  be  a  good  idea 
for  mills,  but  was  hardly  an  ideal  thing  for  a  colliery,  as  the  coal  du«t 
would  choke  up  the  small  apertures  and  the  motor  would  be  running, 
therefore,  as  a  totally  enclosed  machine,  unless  the  gauze  was  cleaned 
frequently.  He  knew  of  one  instance  of  an  electric  haulage  where  the 
haulage  house  was  situated  near  to  the  upcast  shaft,  anfl  ther'c  was  a 
good  deal  of  gas  present  at  various  times.  They  had  arranged  to  have, 
the  (lont  of  the  haulage  house  cncloicd.  with  a  window,  so  that  the  man 
could  .see  the  roadway,  and  the  only  opening  to  the  return  air  shaft,  by 
means  of  which  gas  could  enter,  wa.s  two  slots  where  the  ropes  went 
through.  .A  pipe  brought  fi'om  the  upcast  shaft  allo«'ed  the  fresh 
air  to  play  directly  on  the  resistance  and  the  motor,  and  as  there  wa  a 
certain  amount  of  air  pressure  in  the  haulage  house  there  «a  i  no  chance 
for  the  gas  to  get^n. 

.Mr.  \V.  K.  .Mvi.A.v  .said  that  the  author  had  made  a  remarkable  state- 
ment, namely.  "  In  order  that  the  radiating  surfaces  may  be  most  etficient 
they  must  be  opposite  tricool  surfaces,  as  all  suifaces  radiate  heat  in  all 
dirc'-tions."  He  (the  s])eaker)  was  always  of  the  opinion  that  the  radia- 
tion of  surfaces  depended  entirely  on  the  tcTuperature  difference  and 
the  state  of  the  surfaces;  whether  they  were  polished,  white  or  dark  had  a 
great  deal  to  do  with  it.  He  was  glad  to  notice  the  remarks  with  regard 
to  gas  tight  motors,  with  which  he  agreed,  and  he  felt  certain  that  when 
the.se  machines  were  installed  they  did  not  receive  the  attention  that  was 
necessary,  and  consecpu-ntly  they  were  allowed  to  run  \nid'r  unsatis- 
factory conditions. 

Mr.  F.  M.  Moony  (communii-ated)  agreetl  that  the  enclosed  motor  was 
not  advisable,  but  in  spite  of  its  defects  it  was  the  best  of  the  various 
types  f  r  direct  coupling,  all  the  working  parts  which  were  liable  to 
injury  being  enclo.sed.  the  motor  being  practically  fool-proof.  For 
driving  line  shafting  or  steady  loads  through  the  medium  of   a  belt,  he 


certainly  favoured  the  entirely  open  type  in  preference  to  any  of  the 
others.  The  author  had  taken  the  heating  due  to  the  eddy  currents,  but 
had  given  no  information  on  the  higher  temperature  of  the  windings  duo 
to  the  heavier  insulation  used  in  the  modern  machines.  The  heat  pro- 
duced was  no  greatei',  but  was  the  dissipation  of  the  heat  so  protbiced  so 
good  ?  The  (piestion  \v'i\\\  enclo.-:etl  motors  was.  Does  the  higher  tem- 
)ierature  cause  the  insulating  material  to  fleteriorate  more  than  with  the 
lower  temperature  obtained  with  the  oppn  type  n'olor  V  Personally,  he 
objected  to  these  high  temperatur  s,  although  Mr.  Raworth.  at  a  meeting 
in  I  iXIti,  had  put  the  linut  at  21 2'F.  .\  great  deal  could  be  done  to  ensure 
cool  running  by  the  design  of  the  commutator  and  armature  end  connec- 
tions so  as  to  |)roduce  a  draught  through  the  arnuiturc,  ajjart  fi'om  the 
addition  of  a  fan.  The  use  of  interpoles  tended  to  reduce  the  cooling 
cU'eit  in  the  armature.  If  high  temperatures  were  bad  for  the  nu)tor  the 
renu'dy  vras  in  the  maker's  hatuls.  Fix  the  temperature  rise,  aufl.  if  the 
machine  was  required  enclosed,  (piote  for  the  larger  motor  which  would 
give  the  load  for  the  same  temperature  rise.  This  was  one  of  the  points 
where  the  maker  eoidd  standartiise. 

Mr.  \V.  HartneIjI,,  in  reply,  agreed  with  Mr.  fUuirton's  remarks  con- 
cerning a  slow-speed  motor  having  a  greater  cooling  surface  than  one  of 
the  same  power  of  a  higher  s))eed,  and  the  loss  of  power  on  eiulosing  » 
slow-si)eed  motor  being  proportionately  les^.  The  author-  made  no 
reference  to  this  effect  (  f  speed  in  or..ler  not  to  wander  from  tiu*  title  of 
the  Pa])er.  which  had  no  direct  bearing  on  the  increased  cost  of  low-speed 
motors.  It  was  necessary  for  the  sake  of  com])arison  to  take  standard 
speeds,  and  as  the  speeds  of  the  motors  taken  were  nearly  in  accordance 
with  those  recommended  by  the  Standardisin  ;  Committee  it  might  be 
assumed  for  the  purposes  of  the  Paper  that  they  were  about  the  most 
advantageous  for  D.C.  ventilated  motors.  The  reason  why  a  large 
D.C.  motor  required  greater  cooling  surface  than  a  smaller  one.  and  a 
D.C.  motor  more  than  an  A.C.  motor,  wa-  because  of  the  difference  in 
the  thickness  of  the  case.  The  A.C.  motor  was  placed  in  a  case  as  thin  as 
could  be  conveniently  cast,  it  might  have  been  J  in.  in  the  A.C  motors 
with  which  Mr.  Churton  exjierimcnted.  The  case  of  a  D.C.  motor  was 
its  yoke.  That  of  the  3  e.h.p.  motor  alluded  to  in  the  Paper  was  J  in. 
thick,  and  that  of  the  50  b.h.p.  motor  IJ  in.  thick,  i.e.,  from  two  to  five 
times  the  thickness  of  the  A.C,  motor.  That  an  .\.C.  motor  case 
should  radiate  one  watt  for  1  •()■>  sq.  in.,  with  the  internal  air  temjierature 
at  120  F..  agreed  with  his  experience,  but  that  a  watt  should  be  radiated 
from  1-4.5  sq.  in.,  with  a  difference  of  temperature  of  only  72  dcg..  was 
surprising.  Experiments  were  needed  as  regards  the  highest  permis- 
sible t :mi)craturc  of  magnet  windings.  The  temperature  of  boiling 
water  could  not  hurl  the  cotton,  the  only  inconvenience  being  that  the 
speed  was  much  higher  than  when  the  motor  started  cold.  The  sparking 
limit  became  reduced  when  the  temperature  rose,  say,  above  ISirF  If  the 
temperature  r05e  above  1.50  deg.  it  was  likely  to  give  trouble.  The  fan 
effect  of  (onnectors  on  the  commutator,  although  most  usefid  in  an  open 
motor,  was  not  of  much  assistance  if  the  motor-  was  enclosed.  It  appeared 
to  him  that  only  those  who  had  attempted  the  design  of  totally  ench)sed 
motors  of  large  power  had  any  idea  of  the  difficulties  to  be  overcome  :  in 
fact,  they  seemed  almost  insuperable  without  forced  ventilation.  The 
instance  which  Mr.  Woodhouse  referred  to.  wherein  the  m  tors  were 
enclosed  but  fixed  over  an  air  duct  was,  he  considered,  the  true  way  of 
dealing  with  enclosed  motors.  In  reply  to  Mr.  Parr,  the  Stalloy  stamp- 
ings a]ipearcd  to  be  of  small  advantage  for  D.C.  motors.  The  slieet-iron 
case  wa."  applicable  to  A.C.  motors,  provided  it  was  made  sufliciently 
roomy. 


CORRESPONDENCE. 

» 

SYMBOLS  FOR  PHYSICAL  QUANTITIES. 

TO  THE  EDITOR  OF  THE  ELECTRICIAJJ. 

Sir  :  I  fail  to  realise  what  convenience  Mr.  Miles  A\;ilker 
expects  from  his  Chinese  symbols  for  physical  quantities. 

The  best  way  to  get  uniformity  .seems  to  me  to  be  a  quite 
ilift'crent  one.  I  sumniari.se  it  as  follows:  That  an  inter- 
national congress  should  settle  a  i-omplcte  system  of  physic.al 
units,  and  that  writers  use  the  initials  of  those  units  to  desig- 
I  nate  quantities  of  the  same  kind. 

I  am  aware  that  such  a  complete  sot  of  interiiation:d  units  is 
not  yet  established,  and  I  tiiink  a  long  time  will  elapse  before 
such  an  international  agreement  is  arrived  at ;  but  the  C.G.S. 
system  is  already  adopted  by  ;dl  scientists,  and  my  suggestion 
is  that  writers  should  use  the  initi;ils  of  the  C  G.S.  units  to  de- 
signate the  quantities  measurc<l  in  these  units.  Thus,  ('  would 
stand  for  a  length,  G  for  a  mass,  S  for  a  time,  D  (dyne)  for 
a  force,  E  (erg)  for  a  work,  V  (volt)  for  a  P.I).,  A  (ampere)  for 
a  current,  O  (ohm)  tor  a  resistance,  H  (henry)  for  an  induc- 
tion, F  (farad)  for  a  cai)acity,  and  so  on. 

Ohm's  law  should    be  written  V=O.A  and   the   general 

law  of  ac.    shoidd   be   written  V  =  0  .  A -i- H'^'^  +  ^,|  A  .  f/3. 

Such  formuhc  marking  out  not  only  the  kinds  of  the  quan- 
tities, but  the  units  in   which  they   were   measured,  would 
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prove  very  convenient  to  both  writer  and  reader,  avoiding 
mistakes  by  the  former  and  misunderstandings  by  the  latter  in 
calculations. 

Every  nation  Avill,  for  a  long  time,  if  not  for  ever,  remain 
attached  to  its  peculiar  measures,  as  it  sticks  to  its  own  lan- 
guage, but  scientists  cannot  do  so. 

Through  their  frequent  and  extensive  intercourse  they  will 
be  compelled  to  adopt  identical  units  and  symbols. 

The  adoption  of  the  C.G  S.  system  has  been  the  first  step  ; 
many  others  will  soon  succeed,  more  and  more  rapidly.  This 
■will  result  in  uniformit}'  of  units  ;  uniformity  of  symbols  will 
follow. — I  am,  &c., 

Dijon,  August  IG.  F.  Galliut. 

ALTERNATING  CUliKENT  COMMUTATOR  MOTORS. 

TO  THE  EDITOR  OF  THE  ELECTRICIAN. 

Sir  :  Would  you  kindlj'  explain  the  following  seeming  con- 
tradiction in  Dr.  Goldschmidt's  article  in  your  issue  of 
July  31st.     On  p.  591  he  gives  the  formula 


Pl,=!^ 


m 


Xt^XlO-s 


and  immediatelj'  afterwards  advocates  a  small  air  gap  to  re- 
duce the  reluctance,  in  order  to  reduce  the  wattless  current. — 
I  am,  &c., 
Glasgow,  Aug.  S.  A.  J.  Gill. 

We  have  submitted  our  correspondent's  query  to  Dr.  R. 
Goldschmidt,  and  have  received  the  following  reply  : — 

[I  would  draw  your  correspondent's  attention  to  the  formula 
P,,^=2-5x  10--xN^,„,„x.xRX!-,  which  confirms  directly  my 
statement  in  italics  on  p.  591  :  "  The  wattless  power  to  produce 
the  magnetic  field  is  proportional  to  the  periodicity  and  the 
reluctance  of  the  motor,  and  proportional  to  the  square  of 
the  magnetic  flux."  If  your  correspondent  wishes  to  read  this 
law  from  formula  (5),  he  must  remember  that  the  ampere  turns 
themselves  are  proportional  to  the  reluctince,  the  flux  {i  c, 
speed,  voltage,  &c.)  naturally  being  fixed  with  a  certain 
machine. — R.  Goldschmiht  ] 


WORKING   RESULTS  FROM  GftS  ELECTRIC  POWER 
PLANT.* 

BY    .1.  R.  BIBBINS. 

Summarij. — Particulars  are  licre  given  of  a  30  da_v  test  on  a  gas-en- 
(ine-dnven  ]ilant  at  the  Riohmoncl  worlcsof  the  American  Locomotive 
Co.,  showing  the  cost  and  efliciency  of  worliing,  and  aa  instructive 
comparison  is  also  made  with  steam  turbine  working. 

The  equipment  consists  of  a  23  .")  by  33  horizontal  tandem  gas 
engine,  witli  a  direct-connected  direct  current  generator,  operating 
on  producer  gas  generated  by  a  pair  of  9  ft.  (shells)  bituminous  pro- 
ducers. The  gas  is  purified  liy  means  of  wooden  slat  scrubbers  and 
centrifugal  tar  extractor,  motor  driven.  A  l.l.COO  cubic  ft.  holder 
serves  to  equalise  the  qunlitv  of  the  gas  and  to  start  the  engine, 
which  is  necessary  to  bring  the  motor-driven  auxiliaries  into  ser- 
vice. The  engine  is  of  the  modern  dovibleacting  type,  giving  two 
impulses  per  revolution,  and  is  governed  bv  a  sensitive  oil  relay 
s.ysteni  designed  to  relievo  the  governor  of  all  valve  worV.  An  im- 
portant feature  of  the  producer  is  that  it  is  designed  for  continuous 
operation,  having  a  water-scaled  bottom  instead  of  a  closed  ash  pit, 
to  permit  the  removal  of  ash  at  any  lime.  It  generates  its  own 
Bteaui,  requiring  no  auxiliary  boilers,  so  that  the  only  auxiliaries 
required  for  the  entire  plant  are  a  motor-driven  fan,  tar  extractor 
and  igniter  set.  In  the  aggregate  these  auxiliaries  absorb  about 
Ti  per  cent,  of  the  station  capacity.  The  plant  is  called  upon  for 
continuous  24  hour  service,  except  on  Sundays  and  holidays. 

Owing  to  tho  comparatively  long  period  rcciuired  for  1  lb.  of  fresh 
cool  to  worl<  through  a  fuel  bed  several  feet  deep,  a  long  test  is 
necessary  for  any  degree  of  accuracy.  Willi  the  rapid  coinhuslion 
on  a  boiler  grale,  this  is  a  ditTerent  matter,  aiul  an  eight  or  tenbour 
test  will  Bullice.  Hut  in  producer  work  21  hours  or  IH  hours  is  the 
niinimnuj.  In  this  case  the  test  was  continued  for  practicallv  four 
weeks,  half  of  tbo  time  on  a  full  load  run  and  the  remaining  two 
weeks  on  tbrecfonrlhs  and  one  half  load  respectively,  with  a  rate 
of  gasification  of  0'2">  tons  per  hour.  A  continuous  run  of  22.'l  hours" 
duration  evidently  provides  an  cxcellonl  guarantee  of  accurate  results. 

The  electrical  output  was  measured  by  recording  wattmeters 
calibrated  from  a  laboratory  standard  previous  to  the  test.     Tbn 

*  Abstract  of  a  l'a|ior  rend  ut  llio  Annual  Convontion  of  the  Ameri- 
can Institute  of  KIcetricnl  Kngineers.J 


water  consumption  was  also  metered,  no  great  accuracy  being  do- 
sired.  The  coal  was  weighed  by  scales  checked  from  time  to  time 
by  standard  weights.  Samples  from  such  weighings,  accumulated 
during  a  day's  run,  were  quartered  down  and  scaled  for  analysis. 
It  should  benoted  that  at  full  load,  312kw.,  the  engine  was  running 
somewhat  below  full  rating,  but  the  true  full-load  coal  consumption 
may  readily  be  found  by  plotting  the  data  in  the  form  of  curves, 
showing  at  a  400 kw.  load  a  coal  consumption  of  about  I'.Olb.  per 
kilowatt-hour.     The  data  of  the  tests  are  as  follows  :  — 


Length  of  run,  hours 

Average  load,  kw 

Load  per  cent.,  engine  rating 

Load  percent.,  generator  rating... 

*Coal,  gasified,  lb 

Coal  gasitied,  per  hour 

Out])ut,  kw. -hours 

Lb.  eoal  per  kw.-hour    

Ave.  heat  value  of  coal,  B.Th.U... 

B.Th.U.  per  kw.- hour  _■■- 

Per  cent,  thermal  efficiency,  brake 
Per  cent,  thermal  eificiencj',  elec 


Full  load. 


223 
31-2-3 

91  0 
1C40 
115,289 
517  0 
69,650 
1-65^ 
ia,392 
23,700 
15-51 
14-35 


j  load.         4  load. 


125 

228-3 

67-6 

77-2 

54,143 

435-0 

28,540 

1-697 

14,392 

27,280 

13-6 

12-65 


136 

169-6 

47-5 

53-2 

47,775 

3510 

21,710 

2-20 

14,392 

51,650 

11-75 

10-78 


*  CoaZ.— Pocohontas  Run-of-mine  ;  avg.  heat  value  dry  sample, 
14,703,  as  fired,  14,392  ;  volatile  matter,  22-8°,,  ash  4-5°-,  sulphur  1%. 

The  characteristic  of  constantly  increasing  economy  shown  by  the 
gas  engine  plant  up  to  the  point  of  mas.  load  illustrates  an  essential 
difference  from  steam-engine  economy,  which  usually  is  be:-t  at  loads 
70  to  80  per  cent,  rating  according  to  the  cylinder  ratios  employed. 
Although  the  gas  economy  curve  is  quite  flat  beyond  half-load,  yet 
the  plant  evidently  does  its  best  work  well  loaded.  By  projecting 
backward  the  line  of  total  coal  gasiSed,  we  find  that  it  requires  over 
one-third  of  the  full  load  coal  to  run  the  plant  unloaded.  Excluding 
this  constant  loss,  the  plant  would  be  capable  of  generating  power 
at  the  rate  of  1  lb.  of  coal  per  kilowatt-hour. 

During  the  four  weeks'  test,  there  were  several  days  during  which 
the  plant  was  allowed  to  stand  idle,  as  the  works  are  not  operated 
on  Sucdays.  During  this  period,  some  coal  was  required  to  keep 
the  producer  fires  at  their  normal  level  and  in  good  condition,  and 
according  to  the  judgment  of  the  producer  operator,  an  average  of 
1,7001b.  of  coal  were  required  to  compensate  for  stand-by  losses 
from  6  p.m.  Saturday  until  7  a.m.  Monday,  a  period  of  37  hours. 
Herein  lies  a  remarkable  feature  of  the  producer  plant — the  low 
rate  of  stand  by  losses,  averaging  only  461b.  per  hour,  or  2-5  per 
cent,  of  the  weekly  coal  consumption. 

During  the  two  weeks'  run  at  full  load,  comprising  223  hotu-s' 
operation,  the  average  rate  of  cyliuder  oil  consumption  was  0-09 
gallons  per  hour,  or,  on  the  basis  of  a  10  hour  working  day.  4  9 
gallons  per  week.  This  confirms  to  a  considerable  degree  the  ex- 
perience at  the  Norton  works,  where  an  engine  of  the  same  size 
uses  3  5  to  4  gallons  per  week,  10  hour  day — a  rate  so  low  as  to 
have  excited  suspicion  of  its  correctness.  The  high  economy  of  oil 
is,  however,  due  to  the  system  of  timed,  forced  circulation  employed. 

The  average  quantity  of  cooling  water  used  was  about  11  gallons 
per  kilowatt  hour  at  heavy  load,  with  inlet  temperature  varying 
from  75  F.  to  SO  F,  and  outlet  from  140F.  to  l.'iO  F.  This  quan- 
tity is  quite  reasonable  for  the  temperature  rise.  Inasmuch 
as  a  definite  quantity  of  heat  must  be  removed  from  the  engine 
at  a  given  load,  the  volume  of  water  necessary  evidently  varies 
with  tho  rise,  so  that  in  winter  even  less  cooling  water  would 
be  required.  liConomy  of  water  may  be  carried  to  any  reasonable 
point  provided  the  outlet  temperature  of  any  part  does  not  e.xcocd 
1.50  F.     Tbo  upper  limit  only  is  important. 

From  the  preceding  data  and  the  other  items  of  cost,  tbo  cost  of 
power  may  be  estimated  at  various  load-factors.      Owing  lo  tho 


CoHt  per  Kilou-atl-honr/or  (itm  Plant. 


Coal  (at 4s.)   ... 

Wages    

Supplies 

Fixed  charges 


Total  costs  with  ciud  ul  4.< .. 

Ps 

„      10/10  (Richmond). 

»      16». 

248 

Stii'inp~ga»  over  iteatn  : 

Coal  nt  4s 

„      8s 

„       10».  lOd 

„      16s 

„       '248.    ..  


Ponco  per  kilowatt  hour. 


Full  I--.ad. 

Half  load. 

O04C5 

00545 

0-C605 

0121 

0  038 

0  0715 

0121 

0  242 

026 

0489 

O-.l 

0  543 

0-329 

0-531 

0-331 

0  651 

0  462 

0  760 

-3%  low 

-8-5%l08i( 

■t-8%Kam 

12-9%    „ 

■f  0-9',,  gain 

4-7',     „ 

19-6%    „ 

^^S    •• 

3S-7%    „ 

19-0%    „ 

\ 
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fact  that  the  present  power  plant  was  made  to  accomiuodato  a 
two  unit  plant,  the  coat  has  been  computed  upon  this  basis  ;  and  in 
view  of  the  excellent  results  that  have  boon  obtained  tho  electrical 
rating  of  the  plant  has  boon  placed  at  700  kw.,  or  1,000  n.r.,  at 
whicii  Tilting  the  investment  cost  becomes  about  t!2H  per  kilowatt, 
including  machinery,  buildings,  foundation,  piping,  erection  —in 
fact,  all  items  except  the  value  of  the  land  occupied.  Considering 
the  limited  size  of  the  plant,  this  does  not  represent  an  excessive 
cost,  which  in  large  plants  would  probably  be  as  low  as  £'20  to  .t"2,') 
per  kilowatt. 

Assumptions  ivith  700  kw.  Gas  Power  Plant. 

Equipment  Cost. — Building  and  machinery,  cost  per  kilowatt,  £28. 

Pi.re  i  C/mivK*.  — Interest  5  per  cent.,  taxes  and  insurance  15  per 
cent.,  dcpreci.-xtion  (sinking  fund  15  years  5  per  cent.),  463  per  cent., 
running  repairs  1'5  percent,  on  investment.  Total  12'63  percent, 
per  year. 

Operntion.— 500  days,  7,200  hours  per  year,  5,040,000  kw.-hour.  In- 
put to  auxiliaries,  54  per  cent,  full,  IDS  per  cent,  half  load.  Standhy 
losses,  producer  plant,  1,600  Hi  per  week,  2'1  [ler  cent,  full,  3'1  per 
cent,  half  loa.l.  Fuel  rate,  full  load,  159  lb. +21  per  cent.  =  l-621b. 
per  kilowatt-hour  ;  half  load  211b. +  31  per  cent.  =2'17  lb.  per  kilo- 
wattbour. 


Assiiniplion: 


icith  :00kii: 
Plant. 


Turbine 


AN  ALTERNATING  CURRENT  MOTOR  WITH  TWO 
MOVABLE  PARTS  FOR  USE  ON  RAILWAYS  AND 
FOR  HAULAGE  PURPOSES.'' 

BY  DK.  .1.  SAHULK.\. 

This  system  consists  essentially  of  a  motor,  known  as  the  main 
motor,  whoso  "field"  and  "armature"  are  both  movable.  The 
inner  part  of  this  motor  is  mechanically  connected  to  the  road  axle, 
while  the  outer  part  drives  a  direct  current  shunt  dynamo.  This 
latter,  in  turn,  feeds  a  direct  current  series  motor,  the  auxiliary 
motor,  which  is  also  coupled  to  the  road  axle. 

The  system  is  used  in  the  following  way.  The  circuit  between 
dynamo  and  auxiliary  motor  is  broken  so  that  the  main  motor  can 
be  brouglit  up  to  speed  unloaded.  Only  the  outer  part  of  the  motor 
and  the  dynamo  is  then  in  motion,  while  the  inner  part  and  the  axle 
connected  thereto  remain  stationary,  for  the  no-load  torque  is  small. 
The  exciting  circuit  of  the  dynamo  is  closed  through  a  high  resis- 
tance so  that  its  voltage  is  low  in  spite  of  the  high  speed.  In  order 
to  start  the  road-axle  the  circuit  between  dynamo  and  auxiliary 
motor  is  closed  and  the  excitation  gradually  increased.  The  dynamo 
exerts  a  braking  action  on  the  outer  part  of  the  main  motor,  while 


Equipment  Cost. — Buildingand machin- 
ery, £20  per  kilowatt. 

Fixed  Cltargen. — Interest  5  per  cent. , 
taxes  and  insurance  1'5  per  cent., 
depreciation  (sinking  fund  161;  years 
at  5  per  cent.)  4  per  cent.,  repairs 
1   per  cent.     Total  11-5  per  cent. 

OyjfratioH.— 300-day  year,  7,200.  liours. 
Average  water  rate,  full  lo.id  2151b. 
per  kilowatt-hour  ;  one  half  load  25  51b. 
|>er  kilowatt-hour.  (Jross  evaporation, 
7-5 11).  to  81b.  .Standby,  banking,  10  to 
15  per  cent.  Gross  coal  consumj)- 
tiou,  full,  296  lb.  per  kilowatt-hour  ; 
half,  39  111.  per  kilowatt-hour. 

Wages  anil  Sujiplies. — Same  as  gas. 

The  costs  calculated  for  several 
different  prices  of  coal  are  given  in 
the  above  table,  the  price  at  Rich- 
mond being  10s.  lOd.,  showing  that 
power  can  be  delivered  at  the  switch- 
board at  Richmond  at  a  cost  of  Jd. 
per  kilowatt  hour  for  a  fully  loaded 
plant  operating  7,200  hours  per  year, 
or  0-58d.  operating  at  half  load,  and 
this  taking  into  account  fixed  charges, 
which  are  about  40  per  cent,  of  the 
total  cost.  Even  with  coal  as  high  as 
24s.  per  ton,  the  total  cost  of  power 
would  be  under  id.  per  kilowatt  hour, 
obviously  an  excellent  result. 

Relative  Cost  of  Gas  and  Steam 
Power. — A  comparison  has  been  drawn 
up  in  the  above  table  for  a  steam 
turbine  plant  operating  under  the  same 
load.  This  comparison  covers  only  two 
variable  factors,  coal  cost  and  load- 
ing. And,  while  not  intended  to 'be 
of  more  than  tentative  interest,  it 
will  serves  to  how  the  general  range 

of  working  in  which  the  gas  and  the  turbine  plant  will  respectively 
predominate. 

Owing  to  the  h.andicap  of  higher  fixed  charges,  the  turbine 
plant  shows  a  lower  power  cost  with  low-priced  coal  ;  that  is, 
where  freight  rates  are  low.  Also  with  light  loads  or  Huctuiting 
loads  averaging  but  a  fraction  of  the  generating  capacity,  tho  gis 
plant  is  evidently  at  a  disadvantage.  .-Vnd  for  this  reason  the  tur- 
bine plant  still  finds  exclusive  application  in  all  service  subject  to 
extreme  overloads  or  variations.  In  fact,  with  the  extension  of  a 
large  electric  power  system,  such  as  at  the  Richmond  works,  it  is  pos- 
sible that  a  combined  gas  engine  turbine  plant  may  best  meet  load 
requirements  with  tho  highest  resultant  economy,  the  turbine  unit 
carrying  fluctuating  peaks  and  the  gas  engines  the  uniform  load,  as 
suggested  by  Mr.  If.  G.  Stott. 

At  present  hot  gas  engine  jacket  water  is  utilised  directly  for 
boiler  feed  in  an  auxiliary  air-compressing  plant,  although  charged 
for  in  the  cost  table.  This  arrangement  would,  of  course,  be 
even  more  applicable  to  the  combined  plant,  permitting  luost 
of  auxiliaries  to  be  motor-driven  without  loss  of  heat  for  feed 
water. 


Dl.VGRAM    (IF   .SVSTEM    .APPIJED   TO   TRAfTION'    I'lKI'OSKs. 


the  inner  part  is  acted  upon  by  a  torque  of  the  same  value,  but  in 
the  opposite  direction,  to  that  exerted  on  tho  outer  part.  The 
road-axle  is,  therefore,  driven  both  by  the  inner  half  of  the  main 
motor  and  the  auxiliary  motor,  which  is  so  arranged  that  it  works 
in  conjunction  with  the  main  motor.  By  increasing  the  excitation 
of  the  dynamo  its  braking  ef'foct  is  also  increased,  so  that  the  speed 
of  the  outer  part  of  the  main  motor  and  the  dynamo  decreases 
while  that  of  the  inner  part  and  the  road-axle  increases.  Speed 
regulation  is  effected  by  a  resistance  in  the  field  circuit  of  the  dynamo. 
When  the  main  motor  is  of  the  induction  type  the  relative  speed 
of  its  two  parts  is  practically  constant,  the  slip  being  small.  If  the 
main  motor  is  synchronous  the  relative  speed  of  the  two  parts  is  prac- 
tically constant.  The  main  motor  may  bo  of  the  contmuous-current 
type,  while  tho  field  winding  of  tho  dynamo  should  bo  so  .irranged 
that  with  a  short  circuited  regulating  resistance  both  parts  of  the  main 
motor  turn  in  opposite  directions  with  equal  speed — i.e.,  with  half 
the  speed  with  which  the  outer  part  moves  at  no  load.  Under  these 
conditions  the  main  motor  exerts  half  its  mechanical  power  directly 
on  the  road  axle,  the  rest  being  supplied  to  the  dynamo. 

*  Abstracted  from  the  E/ttctrotechuik  and  .Udfchinenbau. 
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To  bring  the  axle  to  rest  it  is  only  necessary  to  break  the  circuit 
between  the  dynamo  and  the  auxiliary  motor.  The  dynamo  and 
the  outer  part  of  the  main  motor  being  no  longer  loaded,  attain 
their  maximum  speed,  and  the  inner  part  of  the  main  motor  only 
exerting  a  small  torque  and  the  auxiUary  motor  none  at  all  on  the 
road  axle,  the  car  soon  comes  to  rest.  It  is  only  necessary  to  start 
up  the  main  motor  once,  tor  it  runs  at  full  speed  while  the  car  is 
stationary.  To  change  the  direction  of  rotation  the  main  motor 
must  be  stopped,  the  dynamo  and  motor  reversed  and  the  main  motor 
restarted  as  described  above.  But  it  now  revolves  in  the  opposite 
direction. 

This  arrangement  is  shown  applied  to  railway  working  in  the 
accompanying  diagram,  the  main  current  being  supposed  high-ten- 
sion single-phase.  L,  and  L.,  are  the  mains,  M.,  the  main  motor, 
B  and  C  its  inner  and  outer  parts.  B  is  mechanically  connected  to 
the  dynamo  I)  and  this  electrically  to  the  auxiliary  motor  F.  B 
drives  the  axle  oi  and  F  the  axle  a...  These  two  axles  may  be 
coupled  together.  The  dynamo  D  may  be  provided  with  both  a 
shunt  and  series  winding,  and  can  then  be  employed  as  a  direct 
current  sliunt  dynamo  or  a  single-phase  series  motor.  To  start  this 
set,  in  the  latter  case,  a  transformer  T  with  adjustable  secondary 
winding  is  used.  This  transformer  need  only  be  small,  as  both  D 
and  c  are  started  at  no  load.  The  operation  is  carried  out  by 
closing  the  switch  S,  and  turning  A,  so  that  D  receives  current  at 
gradually  increasing  voltages.  It  then  runs  as  a  single  phase 
motor.  When  T>  and  c  are  running  at  full  speed.  Si  is  closed,  and 
the  main  motor  started  up.  Sj  is  then  opened  tnd  A  moved  back. 
Current  is  conveyed  to  c  through  slip-rings,  while  B  is  provided 
with  a  short-circuited  winding.  In  position  I  of  the  regulating 
switch,  E,  the  connection  between  D  and  F  is  broken,  and  the 
whole  regulating  resistance  is  inserted.  By  means  of  this  resis- 
tance the  speed  is  regulated,  while  D  operates  as  a  direct  current 
shunt  dynamo. 

The  following  advantages  are  claimed  by  the  author  for  this 
arrangement:  The  torque  supplied  to  the  road  axle  by  the  main 
motor  is  the  same  as  would  be  developed  by  a  motor  of  the  same 
size  with  stationary  outer  part,  while  in  this  case  the  torque  of 
the  auxiliary  motor  has  to  be  added.  Further,  at  starling,  the 
kinetic  energy  of  the  moving  parts  is  of  great  advantage,  and  the 
motor  can  be  of  smaller  size,  as  the  power  at  starting  is  not  greater 
than  when  running.  The  power  factor  is  always  high  as  the  main 
motor  has  but  little  slip.  Owing  to  the  arrangement  described  above 
ihe  speed  regulation  is  easily  eH'ectcd  by  small  increments.  Cur- 
rent of  double  the  frequency  which  it  is  now  possible  to  use  for 
traction  purposes  can  be  employed,  as  both  parts  of  the  main  motor 
only  turn  at  halt  synchronous  speed.  The  output  of  the  main 
motor  is  increased  by  raising  the  frequency.  This  makes  for 
economy  both  as  regard  transformer  stations  and  the  employment 
of  traction  current  for  lighting  purposes.  The  losses  are  smaller  at 
all  speeds  than  in  the  ordinary  system,  as  there  are  no  series  start- 
ing resistances  or  harmful  short-circuit  currents.  The  starting  cur- 
rent is  relatively  small,  both  owing  to  the  arrangements  devised  for 
this  purpose  and  owing  to  the  fad  that  the  line  losses  are  small  and 
the  power  factor  high.  Power  can  be  returned  to  the  system  on 
down-hill  sections.  Several  motor  cars  can  be  used  on  each  train. 
All  the  main  motors  would,  in  that  case,  first  be  started  up  and 
then  the  dynamo  circuits  controlled  from  a  master  position.  If 
three-phase  current  is  used  one  trolhty  wire  need  only  be  taken  over 
crossings  and  points  as  the  main  motor  will  run  on  single  phase 
circuits. 

The  only  disadvantage  of  ihis  system  is  the  greater  cost  caused 
by  the  employment  of  three  machines  instead  of  one. 

The  author  concludes  his  Paper  by  showing  that  taking  the  line 
frequency  at  48,  the  output  of  the  main  motor  can  be  increased  in 
the  ratio  of  I'.OG  to  1  by  using  this  method. 


ON  THE  UTILISATION  OF  THE  ATMOSPHERIC 
NITROGEN  IN  THE  PRODUCTION  OF  CALCIUM 
CYANAMIDE,  AND  ITS  USE  IN  AGRICULTURE  AND 
CHEMISTRY.* 

nV    1)11.    A.    FRANK. 

{Concluded  from  page  OOfi.) 

Ah  hag  boon  tho  case  with  many  other  artificial  manures,  a  groat 
outcry  WOH,  and  still  is,  iiiado  warning  farniGrs  against  the  use  of 
calcium  cyanamide,  popularly  known  as  nilrolini,  or  at  least  advising 
that  it  should  bo  employed  with  lh<i  utniont  caution.  This  outcry 
originated  in  tho  furl  thai  not  only  farmorM  but  even  agriculturists 
are  saturated  with  intense  coiiRervalisiii,  and  that  initial  failures 
did  hero  and  there  occur  when  first  using  calcium  cy.^naiiiido.  It  is, 
however,  certain  that  nianufaclurcrg  must  in  the  first  instance  do- 
terniino  the  most  suitable  form  for  every  new  manure,  as  a  string  of 
well-known   instances  in  tho  case  of   other   iiianuros  abundantly 

•  Paper  read  before  the  Foraday  Society,  slightly  abbreviate'l. 


proves.  The  storm  raised  against  calcium  cyanamide  has  been 
lulled,  and  recently  Prof.  Wagner,  of  Darmstadt,  one  of  the  greatest 
authorities  on  agricultural  chemistry,  summed  up  his  exhaustive 
researches  on  the  nitrogenous  manuring  of  plants  with  Chili  salt- 
petre, salts  of  ammonia  and  calcium  cyanamide  as  follows  :  "  The 
prospects  for  an  advantageous  use  of  calcium  cyanamide  are  very 
bright,  especially  as  regards  its  use  for  winter  fruits.  Calcium 
cyanamide  csn  only  be  harmful  in  agricultural  practice  when  it  is 
submitted  to  abnormal  decomposition  by  unfavourable  circum- 
stances. Such  conditions  are  especially  present  in  tbe  cultivation 
of  poor  lands,  such  as  high  moorland  and  sandy  soils  which  are  in- 
clined to  be  acid,  and  though  rich  in  vegetable  properties  are  poor 
in  lime.  It  is,  however,  well  inown  that  this  soil  behaves  in  an 
abnormal  manner  to  other  nitrogenous  manures.  In  order  to  pre- 
vent the  unsuitable  conditions  of  acid  soil  previous  liming  is  neces- 
sary." 

It  was,  besides,  only  natural  that  the  manufacturers  who  were 
not  in  a  position  to  turn  out  manure  in  bulk  complying  with  all 
these  demands  should  not  have  been  very  favourable.  To  day, 
however,  things  are  very  different.  A  product  is  actually  manufac- 
tured containing  20  percent,  and  upwards  of  nitrogen — that  is,  con- 
siderably more  than  did  the  earlier  products — which  recently  has 
further  been  submitted  to  a  successful  dust-removing  process,  is 
packed  in  air-tight  sacks,  and  its  efficacy  appreciably  increased 
thereby  ;  there  can  be  no  longer  any  doubt  that  calcium  cyanamide 
is  in  a  position  to  compete  industrially  with  any  oilier  nitrogenous 
manure.  In  this  connection  the  question  of  price  is  of  the  highest 
importance.  Now,  as  the  cyanamide  industry  has  been  perfected 
in  the  course  of  the  last  few  years,  it  must  be  considered  to  form,  on 
the  basis  of  the  percentage  of  available  nitrogen,  the  cheapest,  and 
therefore  for  agriculturists  the  most  economical,  manure  of  the 
present  time.  When  the  first  consignments  of  calcium  cyanamide 
were  placed  on  the  market  the  question  of  packing  and  storing  wag 
not  fully  understood.  The  result  was  that  the  product  absorbed  a 
large  amount  of  free  lime  which,  under  the  influence  of  atmospheric 
moisture  was  naturally  converted  into  calcium  hydrate.  This 
caused  such  a  large  increase  in  the  volume  of  the  material  that  tho 
jute  sacks  containing  it  burst.  The  theoretical  proportion  of 
nitrogen  showed  a  decrease  which  was  not  ascribed,  as  it  should 
have  been,  to  the  increase  in  total  weight  but  was  tliought  to  be  duo 
to  tho  fact  that  nitrolim  lost  nitrogen  m  some  form  or  other  when 
stored.  Scientilic  research  has  shown  conclusively,  however,  that 
calcium  cyanamide  may  be  kept  stable  tor  years  without  losing  its 
nitrogen.  The  technical  authorities  have  also  taken  notice  of  this 
fault,  as  mentioned  above,  and  calcium  cyanamide  is  now  supplied 
by  the  manufacturers  practically  free  from  the  influence  of  atmo- 
spheric moisture  and  packed  in  double  paper  and  jute  sacks. 

It  has  a  further  merit,  which  is  of  great  importance  in  agricul- 
tural operations  v.'here  elaborate  appliances  are  wanting ;  calcium 
cyanamide  can  be  mixed  with  most  widely  dill'erent  manures  with- 
out loss.  For  instaucs,  mixed  manures  of  cyanamide  and  potassium 
salts,  basic  slag,  &c.,  may  bo  mentioned  which  have  been  found 
eminently  successful  in  practice.  Same  ililliculiy  is  met  in  mixing 
cyanamide  with  superphosphate,  as  the  free  phosphorii-  acid  com- 
bines with  the  free  liiuc  of  tho  cyanamide,  and  is  changed  from  tho 
wator  soluble  to  tho  citric  soluble  form.  To  a  certain  extent  this  is 
not  preventable,  but  the  interesting'  and  exhaustive  work  of  Prof. 
Hall,  the  well  known  agricullural  chemist  and  director  of  the 
Kothamsted  agricultural  farm,  on  this  subject  has  proved  that  by 
observing  certain  conditions  the  mixing  of  tuperphosphato  with 
cyanamide  can  be  easily  accomplished,  and  is  both  successful  and 
economical. 

What  makes  cyanamide  especially  valuable  as  a  manure  is  its 
after  elTects.  It  is  generally  decomposed  by  the  chemical  and  bvo- 
teriological  constituents  of  the  soil  into  ammonia,  which  becomes 
fixed  by  the  vegetable  mould,  and  is  not,  as  wilh  Chili  saltpetre, 
liable  to  be  washed  into  the  drains  and  so  practically  lost.  Fortius 
reason  cyanamide  which  has  not  been  used  during  the  first  harvest 
is  always  available  for  tho  second,  lisscarchcsoii  this  subject  show 
that  the  after  elfects  of  cyanamide  can  be  very  considerable  accord 
iiig  to  circumstances,  a  property  pojsessed  by  no  other  nitrogenous 
nianuro. 

As  regards  the  part  which  cyanamide  ornitroliin  pliys  in  the  soil 
various  theories  have  been  prnpoundod.  It  appears  that  when 
brought  in  ciuitact  with  the  ground  cnlcium  cyauamido  is  tirs'  do- 
coiiiposod  through  the  acli  in  of  the  inoisturo  and  of  the  carbonic 
acid  in  tho  soil  into  free  cyanamide  and  carbonate  of  lime  aooord- 
ing  to  the  formula 

CaON,     I !.,( )     C(  ),1  t,,CN,  -  CaC( ),,. 

Tho  free  cyanamide  will  then,  by  absorbing  water,  probibly  b9 
further  decomponod  into  urea 

II,CN..-fiI.,O^C0j^''I-. 
'      -        "  Nil.' 

The  linal  product  of  this  decomposition  has  bseu  fond  to  be 
aiiiinonia,  but  later  nitrate  ia  produced  through  tho  nilri'ation  of 
the  ammonia.  Special  oxporiinents  have  domonstraled  tint  the 
proceBB  of  traneform  ition  of  calcium  cyanamide  or  nitrolim  is  assisted 


THE  ELECTRICIAN,  AlCUST  21,  1908. 


731 


bv  a  host  of  tiiRTobes  which  are  to  be  found  in  almost  all  cultivated 
soil.  On  this  point  very  important  and  interesting  investigation 
has  been  carried  out  quite  recently  by  Dr.  L..huis  and  Sabaschnikoil," 
of  I.cip/is,  and  l>r.  K.  I'erotti,  of  Uonie.t 

It  is.  liowcvcr,  not  only  to  the  production  of  fertilisers  that  the 
scope  of  the  new  calcium  cyanamidc  industry  has  been  limited,  for 
it  has  been  also  successfully  extended  to  the  production  from 
nilrolim  of  a  number  of  chemical  substances  to  a  great  extent  by 
utilising  derivative  forms  of  reaction  long  known  to  science. 
Although  calcium  cyanamide  does  not  display  the  typical  character 
of  the  cyanamides,  it  can,  by  melting  with  fluxes,  be  turned  into 
calcium  cyanide,  which  product  can  then  be  treated  by  well  known 
methods  to  yield  pure  cyanide  of  potassium  or  sodium.  The  molten 
mass  obtained  by  melting  nitrolim  with  a  flux  contains  approxi- 
ma'.ely  an  amount  of  cyanide  corresponding  to  25  per  cent.  KCN., 
the  cost  of  the  said  molten  mixture,  to  which  the  name  of  "suiro- 
gate"  has  been  given,  being  much  less  than  that  of  an  equivalent 
amount  of  pure  cyanide  of  potassium,  and  the  material  having  been 
shown  by  the  investigations  of  English  experts  to  be  of  equal 
efliciency  with  pure  cyanide  of  potassium  for  the  extraction  ot  gold 
and  silver.  It  appears  particularly  suited  to  the  requirements  of  the 
countries  where  gold  and  silver  are  mined,  as  it  can  be  produced 
with  dithculty  at  the  mine  itself  where  it  is  to  ba  used. 

The  production  of  ammonia  and  ammoniacal  salts  from  nitrogen, 
to  which  I  have  made  reference  previously,  has  also  been  further 
worked  out  and  perfected  on  an  industrial  scale.  You  will  readily 
understand  that  the  ammonia  obtained  by  heating  C((CN.,  with 
water  is  very  pure  and  free  of  empyreumi.  It  is  therefore  particu- 
larly suitable  for  the  production  of  pure  amiuoniacal  salts  as  well  as 
liquid  ammonia. 

Further,  the  auth.jr  would  pjint  out  that  a  nuui'i3r  of  complex 
organic  nitrogenous   compounds  have  been  derived  from  calcium 
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cyanamide,  and  are  already  being  produced  on  a  manufacturing 
scale.  Out  of  the  great  number  of  these  I  will  only  mention 
dicyandiamide  (CNNH,,),  (— ).,  for  which  there  is  an  increasing 
demand  in  Germany  for  the  manufacture  of  organic  dyes,  besides 
which  thera  are  urea  CONH.^  and  sulphourea  CSNH^.NHo. 

The  author  would  also  m'ention  that  one  of  the  German  com- 
panies is  producing  from  nitrolim  the  salts  of  guanidine,  such  as 
carbonate  and  nitrate  of  guanidine,  nitro  guanidine  and  other  salts, 
all  of  which  should  now  gradually  come  into  use  on  an  increasing 
scale  in  the  industries  of  organic  chemistrj',  as  the  cost  of  pro 
duction  will  be  considerably  lower  when  starting  from  calcium 
cyanamide  than  by  the  methods  of  manufacture  hitherto  employed. 
liecently  attention  has  been  paid  to  the  use  of  nitrate  of  guanidine, 
nitro-guanidine  and  dicyandiamide  as  a  "deterrent"  for  reducing 
the  temperature  of  combustion  with  explosives  and  gunpowder.  In 
consequence  of  the  high  content  of  inert  nitrogen  in  dicyandiamide 
(60  0  per  cent.)  it  evolves  a  strong  pressure  when  burnt  in  a  gun, 
and  in  contradistinction  to  the  other  constituents  of  the  explosive 
which  contain  more  carbon  and  hydrogen,  its  decomposition  pro- 
duces but  little  heat.  This  peculiarity  is  of  great  importance  in 
powder  used  with  ordnance,  such  as  cordite  and  filite,  which,  because 
of  the  high  temperature  of  combustion,  rapidly  destroy  the  rifling 
of  the  barrels  With  many  powder  mixtures  the  cooling  action  of 
dicyandiamide  is  shown  by  the  disappearance  of  the  tla.>h  at  the 
muzzle,  80  that  on  discharge  both  powder  smoke  and  powder  Hash 
are  done  away  with. 

The  composition  of  the  crude  cyanamide  ot  calcium  made  it  appear 
likely  that  it  would  lend  itself  quite  as  well  as  yellow  prussiate  and 
potassium  cyanide  for  use  in  case-hardening  and  tempering  of  iron 
and  steel.  Tests  carried  out  to  this  end  have  confirmed  this  im- 
pression- It  has  been  shown  that  l</  adding  certain  fluxes  to  the 
crude  cyanamide  of  calcium  a  very  high  hardening  effect  can  be 

*  "  L'ntersuchungen  uber  Kalkstickstoti  uiul  Stickstolfkalk,"  von 
Dr.  Aleis  Sal).iscbnikoff.     Berlin,  1908,  Verlag  von  Paul  Puvey. 

t  Dottore  Reiiato  I'erotti,  "  Su  i  baoteii  della  diciaucliamide." 
Eoma  Typograpbia  Eiiriev  Vogbcra,  1908. 


produced.  This  new  hardening  mixture,  under  the  name  '■  ferrodur," 
has  been  introduced  on  the  market  in  Germany,  England  and  other 
countries,  and  its  property  of  producing  an  extraordinary  depth  of 
the  hardened  surface  without  the  material  being  at  all  dotorioralod 
has  already  secured  it  a  great  number  of  friends. 

The  carbide  coming  IVoni  the  electric  furnaces  is  ground,  charged 
into  retorts  made  of  lireproof  miterial  which  are  mounted  in  a  fur- 
nace similar  to  gas-house  furnaces  (see  Fig.).  The  nitrogen  is 
then  passed  over  the  carbide  at  a  temperature  of  from  HOO^C. 
to  1,U00"C.  The  carbide  used  is  of  the  same  quality  and  per- 
centage as  that  employed  for  lighting  purposes,  and  the  nitrogen 
consumed  is  obtained  by  fractional  distillation  of  liquefied  air  by 
the  Linde  system,  or  the  so  called  "  copper"  process,  in  which  air 
has  passed  through  heated  copper  particles.  The  copper  takes  up 
the  oxygen  and  the  free  nitrogen  passes  to  the  furnaces.  The 
resulting  copper  oxide  is  reduced  in  the  same  apparatus  by  treat- 
ment with  reducing  gases  or  vapours,  and  the  copper  which  is 
recovered  is  then  ready  for  a  new  cycle.  In  the  Linde  process  the 
oxygen  remaining  after  separation  of  the  nitrogen  may  ba  utilised 
for  any  purposes.  As  soon  as  the  carbide  in  the  retorts  is  saturated 
with  nitrogen,  a  fact  which  will  be  made  apparent  by  the  controlling 
gas  meter  coming  to  a  standstill,  the  calcium  cyanamide  is  extracted 
from  the  retorts  in  the  form  of  a  hard  cake  and  cooled  while  the  air 
is  excluded.  It  is  then  ground  into  a  fine  powder  and  is  ready  for 
use.  During  the  last  year  a  new  electric  furnace  has  been  developed 
for  treating  carbide  with  nitrogen,  and  is  being  universally  adopted 
by  all  the  new  cyanamide  factories  in  preference  to  the  older  retorts. 
This  process  is  cheaper  to  instal  and  to  operate  where  the  cost  of  power 
is  lower  than  the  retort  furnaces  just  described  ;  and  notwithstand- 
ing that  the  average  life  of  the  retorts  has  been  greatly  prolonged, 
the  new  electric  furnace  is  cheaper  to  maintain,  possessing  practi- 
cally an  unlimited  life. 

Crude  nitrolim  contains  about  57-63  per  cent  of  the  pure  cyana- 
mide of  calcium,  so  that  its  total  contents  in  nitrogen  will  amount  to 
roundly  20  to  22  per  cent.,  the  same  as  sulphate  of  ammonia.  The 
material  contains  besides  this  about  20  per  cent,  ot  calcium  oxide, 
7  to  8  per  cent,  of  silicious  acid,  iron  oxide  and  alumina  and  14  per 
cent,  of  carbon,  which  imparts  to  the  product  its  characteristic 
slate-black  colour. 

Most  carbide  works  obtain  at  the  present  time  a  yield  of  '2  tonsot 
carbide  per  kilowatt  year,  and  2  tons  of  carbide  will  combine  with 
practically  .500  kg.  of  nitrogen  in  the  form  of  nitrolim  ;  a  power  of 
2kw.  or  2rr  H  p.  is  required  per  year  tor  fixing  1  ton  of  nitrogen  by 
the  Frank-Caro  process.  In  addition  thereto,  about  }.  n  i>.  is  re- 
quired tor  grinding  and  all  other  operatioas,  If,  therefore,  it  were 
proposed  to  substitute  nitrolim  for  the  nitrate  of  soda  at  present  con- 
sumed in  the  world, it  would  require  plants  disposing  of  no  lessthan 
800,000  H.i'.to  do  so. 

It  goes  without  saying  that  before  the  process  of  making  nitrolim 
could  bo  developed  on  an  industrial  scale,  its  value  as  a  fertiliser  had 
first  to  be  ascertained.  And  as  it  naturally  took  a  number  of  years 
to  complete  the  exhaustive  agricultural  researches  instituted  for 
this  purpose  sufticiently  to  make  them  conclusive,  it  will  not  sur- 
prise you,  gentlemen,  that  it  was  only  about  three  years  ago  that 
the  question  ot  putting  up  industrial  worSs  was  attacked. 

About  that  time  the  Cyanid-Gesellschaft,  in  conjunction  with  two 
important  Italian  companies  chiefly  interested  in  the  manufacture  of 
calcium  carbide,  promoted,  under  the  management  of  Cav-  Morani,  the 
founder  of  the  Italian  Carbide  Industry,  the  Societa  Generate  per  la 
Cianamide  in  Rome. 

The  first  plant  on  a  large  industrial  scale  was  started  about 
2i  years  ago  at  Fiano  d'Orta  in  Central  Italy  near  the 
Adriatic  Sea,  for  a  yearly  production  of  4,000  tons  of  lime  nitrogen, 
and  is  just  now  teing  enlarged  to  a  capacity  of  10,000  tons.  In 
addition  lo  this,  the  Societa  Generale  is  also  about  to  appropriate  a 
large  water  power  it  owns  in  Italy  for  the  erection  of  other  works. 
One  is  ready  to  start  in  Terni  in  connection  with  the  large  carbide 
factories  there,  and  another  factory  is  in  course  of  erection  in  San 
Michel  in  the  Val  d'Aosta.  There  are  at  present  in  Austria-Hungary 
important  cyanamide  works  in  course  of  erection,  all  promoted  by 
the  Societa  Generale  of  Home.  In  Sebenico,  in  Dalmatia,  at  the 
carbide  works  one  is  being  built  for  an  initial  yearly  production  of 
4,000  tons.  At  Fiume,  in  Istria,  works  are  also  in  construction  for 
a  similar  output.  At  the  present  time  a  water  power  installation  of 
at  least  .')0,000  fi.p.  is  being  erected  at  Almissa,  also  in  Dalmatia, 
for  the  manufacture  of  this  new  artiScial  manure.  The  market  for 
the  products  ot  these  works  will  be  the  Balkans,  .\sia  Minor,  and 
Egypt,  where,  owing  to  the  practice  ot  irrigation,  nitrolim  will  be 
of  special  value  to  agriculture.  In  France  the  Societe  Francaise 
des  Froduits  Azotes  installed  work-i  a  few  months  ago  at 
Xotre  Dame  de  lirianeon  (Haute  Savoie),  tor  the  manufac- 
ture of  cyanamide,  with  an  output  ot  about  4,000  tons  per 
annum.  In  the  Khone  Valley  in  Switzerland  the  Societe  Suisse 
des  Produits  Azotes  has  just  opened  equally  important  works. 
In  (iermany,  the  works  at  Westeregein  and  Briihl  on  the 
Khine  are  manufacturing  10,003  tons  «(  nitrolim  annually.  It  is 
interestingto  mention  I  hat  the  works  at  Briihl  tor  the  preparation  of 
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carbide  do  not  employ  water-power,  but  produce  the  power  required 
in  the  works  themselves,  using  cheap  coal  in  large  quantities  for 
this  purpose.  Another  installation  is  that  of  the  Brandenburgischer 
Carbidwerke  for  the  preparation  of  nitrolira  with  an  output  of  2,500 
tons  per  annum,  near  Bromberg,  in  North  Germany,  which  is  also 
completed,  while  the  large  works  of  the  Cyanid  Gesellschaft  for  an 
output  of  over  15,000  tons  of  nitrolim  at  Alz-Fluss,  in  Bavaria,  are 
at  present  in  construction.  In  the  United  States  of  North  America 
the  American  Cyanamide  Co.  has  taken  up  the  manufacture  of 
nitrohm,  and  are  constructing  on  the  Canadian  side  of  the  Niagara 
Falls  works  of  a  present  capacity  of  from  5,000  to  6,000  tons  per 
annum,  to  be  enlarged  later  to  an  output  of  40,000  tons.  It  is  quite 
natural  that  English  enterprise  should  have  given  this  new  arti- 
ficial fertiliser  considerable  attention.  The  North-Western  Cyana- 
mide Co.  (Ltd.)  with  a  capital  of  £120,000,  was  incorporated  in  the 
middle  of  1906  to  acquire  from  the  Societa  Generale  and  work 
licences  for  the  mauufaclure  and  sale  of  cyanamide  in  a  vast  territory 
comprising  the  United  Kingdom,  the  colonies,  protectorates  and 
dependencies  (excepting  Canada  and  Egypt)  and  a  lai-ge  portion  of 
the  North- West  of  Europe — viz.,  Norway,  Sweden  and  Belgium — 
with  30  per  cent,  of  the  consumption  of  Denmark,  Germany  and 
Holland.  The  Sun  Gas  Company,  now  widely  known  as  the  Alby 
United  Carbide  Factories  (Ltd.),  and  their  able  board  of  directors, 
Mr.  Albert  Vickers,  Sir  Vincent  Caillard,  Mr.  A.  E.  Barton,  and 
others,  took  a  leading  part,  with  the  co  operation  and  assistance  of 
the  Societa  Generale,  of  Rome,  in  the  promotion  of  the  North- 
Western  Cyanamide  Co.,  the  Alby  Company  undertaking  the  erec- 
tion of  a  new  factory  adjoining  to  that  of  the  North-Western  Com- 
pany tD  supply  them  with  the  requisite  carbide.  These  works, 
erected  at  Odda,  which  is  situated  at  the  head  of  the  beautiful 
Hardanjer  Fjord  you  will  see  in  the  accompanying  picture,  which 
shows  the  carbide  works  and  the  adjoining  nitrolim  works,  which 
are  the  largest  at  present  constructed.  The  capacity  of  the  cyana- 
mide works  at  present  is  12,500  tons  of  nitrolim,  and  is  laid  out  so 
as  to  be  eventually  enlarged  to  50,000  tons.  The  nitrogen  is  pro- 
duced by  the  largest  Linde  pump  ever  erected,  with  a  capacity  of 
375  cubic  metres  per  hour,  and  the  latest  electrical  furnaces  are 
there  installed.  The  author  wishes  to  point  out  here  that  the  works 
at  Odda,  which  produce  2,500  tons  of  nitrogen,  only  employ  from 
5,000  to  6,000  kw.,  whereas  from  the  statement  of  Mr.  Eyde,  it 
appears  that  in  the  works  at  Notodden,  in  Norway,  for  the  prepara- 
tion of  an  equivalent  amount  of  nitrogen  in  the  form  of  nitrate  of 
calcium,  25,000  kw.  are  required. 

In  order  to  complete  the  review  which  the  author  lias  made  of 
the  works  already  erected  lor  the  preparation  of  nitrogenous  ferti- 
lisers, it  should  be  stated  that  the  British  allies  in  the  Far  East,  the 
.Japanese,  are  erecting  in  the  south  of  the  Kinskzu  Island  a  works 
capable  of  producing  4,000  tons  per  annum,  so  that  the  manufacture 
of  the  new  fertiliser  will  soon  be  localised  all  over  the  world.  At 
the  end  of  the  present  year  works  for  a  total  production  of  over 
45,000  tons  of  nitrogen  will  be  in  full  swing,  and  in  the  course  of 
next  year  there  wi  1  be  a  correspondingly  large  increase  in  the  means 
of  production  of  this  product.  Though  these  figures  may  appear 
relatively  high,  they  are  quite  diminutive  in  comparison  with  the 
continual  increase  in  the  demand  for  nitrogenous  lood  for  our  agri- 
culture, which  in  Germany  alone  at  the  present  time  shows 
an  annual  increase  of  15,000  tons  of  nitrogen.  It  would  be  an 
error  to  assume  that  the  competition  of  calcitmi  cyanamide  on 
the  fertiliser  market  with  Chili  saltpetre,  sulphate  of  ammonia,  or 
Norwegian  saltpetre  can  take  on  the  character  of  a  war  of  annihi- 
lation, as  was  the  case  with  artilieial  indigo  in  respect  to  the  natural 
product.  On  the  contrary,  industry  and  agriculture  will  welcome 
increasingly  large  quantities  of  nitrogen,  tending  to  prevent  the 
rising  in  the  prices  of  the  nitrogenous  foods  re<iuired  for  the  de- 
velopment of  plant  life. 


The  Question  of  Supply  Voltage. — In  a  recent  number  of 
tlie  JUekliotrclinisclic  Zeitsrlnijl  C.  llcim  discusses  this  ques- 
tion from  a  German  point  of  view,  taking  as  tiie  hasis  of  his 
arguments  the  way  in  which  the  majority  of  stations  built  at 
an}'  one  time  fall  into  one  or  other  of  two  distinct  classes. 
The  electricity  works  statistics  for  1!)07  show  that  in  stations, 
both  small  and  great,  erected  since  1!)0U  the  supply  lias  been 
more  often  nearer  to  2'.'0  tliaii  to  1 10  volts.  This  tendency  to 
higher  voltages  is  still  going  on,  even  in  villages  and  sniall 
towns  where  there  is  no  8i)ncial  icason  therefor.  The  author 
considers  that  this  re.sidt  is  piobably  tine  to  attempts  tn  develop 
electricity  for  power  purposes.  In  fact,  in  some  cases  this  has 
been  carried  to  such  an  extent  that  it  is  used  for  works  driving, 
while  gas  is  still  employed  fur  lighting.  It  is  said  that  the  hmg 
i'Xi)octed  development  in  mi'tallic  (ilament  lamps  can  only  take 
place  in  those  clistricts  where  a  voltage  not  exceeding  1 1(1  volts 
IS  supplied  to  consumers.  l'"or  tiio  )iin'poseg  require<l  an  alter- 
nating current  system  possossea  the  most  advantages. 


MANCHESTER  ELECTBICAL  EXHIBITION,  1908 


Wo  have  received  the  following  list  oi  exhibitors  to  date  at  the 
forthcoming  electrical  exhibition  at  Manchester  : — 


Adams  Mfg.  Co. 

Aerators  Limited 

Allen  Clemetit 

ArcaliaEIec.  Mfg.  Co. 

Areo  Auto.  Fire  Alarm 
Co. 

Aron  Electricity  Meter 

AshtOD,  H. 

Babcock  .V;  Wilrox 

Bailey.  W.  H  ,  &  Co. 

Bates,  W.  3  ,k  Co. 

Batty,  W.,  .t  Sons 

Beanland,  Perkiii  .^  Co. 

Berrv,  Skinner  .^  Co. 

Blackwell,  R.  W.,  &  Co. 

Boddy,  G.  M..  i:  Co. 

Brady.  G.,\-Co. 

15ray,Markbam&  Reiss 

British     Insulated      \ 
Helsby  Cables 

Brit.  Westinglionse  Co. 

Broadbent.T.  W.  (Ltd.) 

Browctt,  Lindley  &  Co. 

Brown,  Boveri  5:  Co. 

Brown,  F.  V.,  \  Co. 

Bruce  Peebles  i:  Co. 

Boilers  Limited 

BuHough's    Adjustable 
Kail  Joint  Support  Co. 

Calmon  Asb.  \  Rubber 
AX'orks 

Carbone,  Le  [him 

riiamberlain   \:   Hook- 

fhorlton^;  Knowles 

Churchill.  Chas.,  \  Co. 

Climax  Fire  Ex.  Co. 

Clipper  Belt  Hook  Co. 

Collier,  J.,  X  Co. 

ConcDrdis    Eleo.   Wire 
Co. 

Congdon  i:  Muir 

Consolidated  Pneuma- 
tic Tool  Co. 

CrosEley  Bros. 

Crypto  Electrical  Co. 

Cunliile  &  Groom 

Cutler,  Wardlc  >*c  Co. 

Daniels.  T.  H.  M  J. 

Dey  Time  Registers 

Diesel  Engine  Co. 

D.  P.  Battery  ( 'o. 

Drake  i:  Gorham 

Dryden  i:  Co. 

Dugdill,  John\  Co. 

Ebenestos  Mfg.  Co. 

F.okstein,  Heap  iVc  Co. 

F.lisou  iV  Swan  Co. 

"  K.leotrio  Journal  " 

Electric  ct  Ord.  Acces- 
sories Co. 

"  Kleotrioal  Engineer  " 

"  Kleotrioal  Field  " 

''  Electrical  Magazine  ' 

Elec  Power  Storage  Co 

Electrical  Press 

"  Electrical  Review  " 

"  Eleotrioal  Times  " 


Electrician  Printing  X 
Publishing  Co. 
I  Electromotors  Limited 
Elliott  Bro?. 
Emmott  *:  Co. 
"  V.atioP.eT" 
Enrst,  F  ,  4:  Co. 
Evans,  E  M.,  >;  Son 
Evershed  \  Vignoles 
Falk,  Stadelman  ..V:  Co. 
j  Faulkner,  .Tohn 
I  Ferrinti  Limited 

GallowAvi  Limited 
,  General  I'Vectric  Co. 

Gilbert  Arc  Limp  Co.     j 
[  Glyco  Metal  Co.  ' 

GooJalU 
Green,  E  ,  &  Son 
Grevener,  J.  &  H.  I 

I  Hacking  4:  Co. 
Hall,  .J.  P.,  i:  Co.  I 

Hans  Renold  ((jtd  ) 
Harland,  G.  Bowden,  & 
i      Co. 
Hart  Accumulator  Co. 
Heatley  Gresham  Eng. 

Co. 
Hebblewaite  Bros. 
Herbert,  Alfred  (Ltd.i 
lleyde,  J  B.  voa  der 
Hodekinson,  Jas.  (Ltd.i 
Hoffman  Mtg.  Co. 
Hopkinsm,  .T.,  Jc  Co 
Howard  Asphalt  Co. 
Howden,  J.,  i:  Co. 
!  Howell,  W.  B.,  \-  Co. 
i  Int.  Electric  Co.  I 

'i  Int.Time  Recording  Co.  I 
Kendal,  J.  LomaxA:  Co. 
Kennedy  Bending  Ma- 
chine Co. 
Kent,  Geo.  (Ltd.) 
Kenyon,  Alex.,  \:  Co. 
Kerr,  J.,  i;  Co.  j 

Key  Engineeri'ig  Co.      [ 
Kilowatt  Pablishiug  Co. 
Kirkpatrick  \  Rastall 
Lancashire  Dynamo  .^ 

Motor  Co. 
Lancashire  Elec.  Power 
Lea,  J.  E.  [Co. 

LiverpoolElec.CablfCo. 
Loewe,  Ludw.,  .V  Co. 
Lake  *;  Spencer 
Lyle  Tradin^.^c  Mfg.Co. 
McDermott,  R.  AV. 
Manchester      Corpora- 
tion (Elec,  Dept.) 
Marshall,  Percival.VCo. 
Massey.  B,  >>c  S 
Matthews  X  Vates 
Majeri  Schmidt   [Day; 
Mirrlees,    Bickertou    iV 
Mirrlees,  Watson  ^'o. 
Mitcliam  Eloc.  Fan  Co. 
Morgan  Crucible  Co 
Morton  A;  Co. 


Musgrave,  .T.,  <<:  Sons 
Nalder  Bros  iV;  Thomp- 
son 
National  Gas  EugineCo 
National  Telephone  Co. 
New  Gutta  Percba  Co. 
Naremburg  Engine  Co, 
O'Brien  X  Co. 
Oliver  Arc  Lamp 
Oliver  Machinery  Co. 
Parmiter.HopeScSiigden 
Parsons.  C,  A.,  ic  Co. 
Pearn,  F..  i:  Co. 
Pearson  4:  Co. 
Phillips     Commutaljr 

Grinder  Co. 
Pinchin,  .Tohn'sou  X  Co. 
Pollock  .^  McNab 
Post  Office 

Power  Plant  Co.       [Co. 
Premier     Aci  umulator 
Premier  Eleo,  Lamp  Co. 
Price,  Chas.,  \-  Son 
Prire'aPateut  CandleCo 
Proctor.  Jas.  (Ltd.) 
Rapid  Mag. Machine  Co 
Reyrolle,  A„  5:  Co. 
Rhodes,  J.,  i'^  Sons 
Richards,  G,,  A:  Co. 
Ripolin  Limited 
Robartsou  Elec.  Lamps 
Robinson.  Thn3.,iV  Son 
Ronald  Mfg.  Co, 
Ross,  A.,Hotchkis3  i:  Co 
Sanders,  Rehders  V  Co. 
Scbaffer  \  Budenbfrg 
Shaw,  J.,  \  Son    (Wks, 
Siemens  Bros.  Dynamo 
Sisson,  W,,  \  Co, 
Small   Power  Dynamo 

,.V'  Motor  Co, 
Smith,  F.,  \  i'o. 
Standard  Macliine  Wks 
Steinthall  .^  Boy  dell 
Stubbs.  J,,  ^;  Co. 
Sub-station — 
Brit  WestinghouseCo. 
Bruce  Peebles  X  Co. 
Ferranti  Limited 
General  Electric  Co 
Sunbeam  Lamp  Co, 
Supplies  Limited 
Synchrouome  Co. 
Taylor, Garnettjc  Evans 

\Co, 
Taylor,  TuunicliffexCo, 
Tbomas.  Bertram 
Traun.Dr  Heinr.,>vcSon3 
Union  EleL-lrir  Co. 
Union     Standard    Ma- 
chine Co. 
U.S.MetallioPackiogCo 
Wallwork.  H,,  \  ^'o. 
Walsall  HaidnareMf^, 
Whipp.v  IJoiirno     (Co, 
Wilson.  L   l'.„  ,V  Co. 
Wori^hingtou  Pamp  Co. 


MUNICIPAL,  FOREIGN  &  GENERAL  NOTES.      ' 

APPOINTMENTS  VACANT  AND  FILLED. 

The  position  of  I'fincipal  of  the  Uurhan  i Natal)  Technical  Insti- 
tute is  vacant.  Applicants  for  the  post  nnistbc  graduates  in  science, 
with  experience  of  the  work  of  teclinical  in.stilutions.  Three  years' 
engagement.  Salary  £'2.'i  perniontli,  advancing  by  increments  of  X2) 
per  annum  for  second  and  third  year.'*.  .Xpplications  to  the  chair- 
man  of  the  Council  (Dr.  S.  G.  Campbell).  I  )urban.  Natal,  by  Sept.  15.      M 

There   are    vacancies   in    the   olectru'al    engineer's   dep.irlmont,      H| 
Devonport  Pocltyard,  for  three  sub  station  attendants  having  good 
experience  in  batteries  and  automatic  boosters.     Applications  to  the 
I'^lectricftl  Kiiginoer,  II. M.  l>ocl;yard  (North),  Pevonport. 

A  foreman  is  rocjuired  by  the  Ceylon  (iovornment  for  telephone 
lino  construction.  Salary  2,-10i)  rupees  per  anninn.  Applications 
to  the  Crown  Agents  for  the  Colonies,  Whitohallgardons,  S.W.,  by 
Aug.  '21. 

A  sub-inspector  of  Bciontilic  supplies,  proforably  with  some  elec- 
trical training,  is  reijuired  for  the  Imlia  Store  Depot,  Holvcdcro- 
roail,  London.  S,l-',.  Salary  I'^s.,  rising  to  .Ms.  per  wook.  Tar 
ticulars  from  the  liirector-tienoral  of  tjtoros,  India Odice,  Whitohall, 
London,  iS.W.,  until  Aug.  31. 
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Mr.  A.  R.  HowJen,  of  Dundee,  has  been  appointed  station  superin- 
endent  nt  Dumbarton. 

Mr.  W.  J.  Home,  lecturer  in  physics  at  the  South  African  Col- 
lege. Capetown,  has  been  appointed  inspector  of  technical  education 
by  the  Transvaal  Department  of  Public  Education. 


EDUCATIONAL  NOTICES. 


University  of  Leeds.— The  next  session  begins  on  Oct.  5,  and 
the  larc;e  now  building,  completelj'  equipped  for  instruction  in  elec- 
trical ongineerincr,  will  then  be  available.  The  courses  include  lec- 
tures, design  and  practical  work,  and  provide  systematic  training 
for  students  preparing  for  the  profession  of  an  electrical  engineer 
with  or  without  the  degree  of  B.Sc.  in  electrical  engineering.  Pro- 
spectuses from  the  Registrar. 

University  of  Glasgow. -The  session  commences  on  Oct.  12 
and  ends  on  March  lb,  l'.)09.  There  are  courses  of  instruction  in 
engineering,  mining,  naval  architecture,  &c.,  and  students  usually 
spend  the  summer  months  in  practical  work,  thus  receiving  their 
training  on  the  sandwich  system.  Prospectuses  of  the  courses  for 
the  degrees  of  r>.Sc.  and  D.Se.  in  engineering,  and  a  syllabus  of 
courses  will  be  forwarded  on  application  to  the  Assistant  Clerk, 
Matriculation  Ollice,  The  I'niversity,  Glasgow. 

Arm.strong  College  (Newcastleon-Tyne).— The  session  1908-9 
will  commence  on  Sept.  2.S.  There  are  complete  courses  of  instruc- 
tion in  mechanical,  civil,  electrical  and  marine  engineering,  naval 
architecture,  mining,  metallurgy,  &c.  Particulars  from  the  secre- 
tary (Mr.  F.  H.  Pruen). 

Glasgow  &  West  of  Scotland  Technical  College.— The  i.ext 
session  begins  on  Sept.  21  in  the  new  building  recently  erected  for 
the  college.  The  diploma  of  the  college  is  granted  in  civil, 
mechanical,  and  electrical  engineering,  mining,  naval  architecture, 
chemistry,  metallurgy,  mathematics  and  physics.  The  courses  of 
study  for  the  diploma  usually  extend  over  three  sessions,  and 
holders  of  the  diploma  are  eligible  for  the  degree  of  B.Sc.  in  engi- 
neering of  the  University  of  Glasgow  after  attendance  for  at  least 
one  session.  New  and  well  equipped  laboratories  have  been  pro- 
vided in  the  departments  of  physics,  chemistry,  technical  chemistry, 
electrical  engineering,  motive  power  engineering,  mechanics  and 
metallurgy,  and  f.^cilit;es  for  research  are  afforded.  Preliminary 
examination  for  candidates  for  the  diploma  begins  on  Sept.  14. 
Prospectus  gratis  from  the  secretary  of  the  College. 

We  have  received  acopy  of  the  calendar  of  the  college  for  the  112th 
session  (1908  9).  Full  particulars  are  given  of  the  courses  of  in- 
struction, classes  (day  and  evening),  diplomas,  examinations,  bur- 
saries, &c.  Special  attention  is  devoted  to  engineering  (electrical, 
civil  and  mechanical),  mining,  naval  architecture,  &c.,  but  general 
commercial  subjects  are  also  well  catered  for. 

Merchant  Venturers'  Technical  College  (Bristol.) —The 
Calendar  for  the  53rd  session  (1908-9)  contains  particulars  of  the 
courses  of  instruction  in  engineering,  physics,  chemistry,  &o.  The 
engineering  courses  extend  over  four  years  and  cover  the  require- 
ments of  the  B.Sc.  degree  in  engineering  of  the  University  of  Lon- 
don. There  are  day  and  evening  classes  in  all  science  and  commer- 
cial subjects.  Copies  of  the  Calendar  may  be  obtained  from  the 
College,  price  6d. 

Battersea  Polytechnic  (London,  S.W.)— At  this  polytechnic 
there  are  day  and  evening  courses  of  instruction.  The  day  courses 
include  preparation  for  the  B.Sc.  in  engineering  of  the  University 
of  London  and  the  polytechnic  diploma  in  («)  mechanical,  {b)  elec- 
trical and  (<■)  civil  engineering.  The  entrance  examination  begins 
on  Sept.  l.'j.  The  evening  classes  include  preparation  for  the  B.Sc. 
in  engineering,  associateship  examination  of  the  I.C.E.,  &c.  Pros- 
pectus on  application  to  the  Secretary. 

Hackney  Technical  Institute,  London,  N.E.— The  next  session 
commences  on  Sept.  21.  There  will  be  evening  lecture  and  labora- 
tory courses  in  electrical  engineering  subjects,  including  electrical 
measurements,  dynamos  and  motors,  alternating  currents,  electrical 
design,  &c.     Prospectuses  from  the  Principal. 

South- Western  Polytechnic  (Chelsea,  London,  S.W  )-Acoiii- 
plete  three  years'  course  in  electrical  engineering  is  held  during  the 
day  and  a  four  years'  course  in  the  evening.  There  are  courses  of 
lectures  and  practical  work  in  elementary,  intermediate  and  ad- 
vanced electrical  engineering,  electrical  design,  instruments  and 
lamps,  alternating  and  polyphase  currents,  electric  wiring  and 
fitting,  calculus  for  engineers,  &e. 

University  College,  Dundee.— The  work  of  erecting  the  Peters 
electrical  laboratory  is  being  proceeded  with. 

The  laboiiitory  is  being  L-i-octed  by  Mrs.  (iunlen  and  Miss  Peters  as 
»  incinorial  to  tlieir  brother,  the  late  Lord  Dean  of  Guild  Peters  and 
£4,000  is  to  be  spent  in  crectini.'  and  equi])[)ing  it.  The  new  building 
will  ocoupy  a  sito  to  the  niirtb  of  the  ijhy.si(s  laboiiitoiy.  The  ground 
floor  will  comprise  the  battery  room,  high-tension  instrument*  ri.om, 
alternating  current  room  and  accommodation  for  dynamos  and  motors. 


The  first  floor  will  be  divided  into  lecture,  photometric  and  testing 
rooms.  The  building  is  estimated  to  cost  £2,792,  the  remainder  of 
the  £4,000  being  expended  on  equipment. 


Aberdeen.  —In  March  last  Mr.  K.  S.  Pilcherinade  an  application 
for  an  increase  of  salary,  but  the  Tramways  committee  decided,  by 
7  votes  to  3,  to  recomiuend  that,  as  Mr.  Pilchor  had  been  connected 
with  Aliordeen  tramways  less  than  2i  years,  the  increase  of  salary 
should  not  bo  granted.  Mr.  Pilcher,  in  view  of  this  decision,  has 
withdrawn  his  application. 

The  Eledrohus. — The  Council  have  referred  to  the  magistrates  an 
application  by  the  London  Electrobus  Co.  for  a  licence  to  start  a  ser- 
vice of  electrobuses  on  suitable  routes  in  Aberdeen — where  the  city 
is  not  served  by  the  electric  tramway  service.  The  vehicle  the  com- 
pany proposed  to  run  would  be  identical  with  the  London  type,escept 
that  a  more  suitable  type  of  body  would  be  provided,  consisting  of 
a  single  decker  with  separate  smoker  and  non-smoker  compartments. 

Aberdeen  District  committee  are  disposed  to  accept  the  Council's 
terms  for  supply  of  electrical  energy  for  lighting  Culter.  Following 
are  the  heads  of  agreement  suggested  by  the  municipal  electricity 
department : — 

The  agreement  to  be  for  five  years  ;  at  least  50  lamps  to  be  erected  ; 
the  electricity  department  to  light  and  extin^u'sh  lamps  ;  the  hours 
of  lighting  to  be  approximately  1,318'5  hours  per  annum  ;  c.i(-h  public 
bunp  to  bo  SO  c.p.  ;  the  District  committee  to  pay  for  the  installation 
of  each  lamp,  £2.  5s.  ;  supplj'  for  the  above  hours  per  annum  to  be 
given  at  the  rate  of  25s.  per  lamp  per  annum  ;  rentals  of  cables  and 
renewals  to  be  given  at  the  rate  of  lOs.  per  lamp  per  annum  ;  all  lamp 
posts  on  the  main  road  to  be  of  cast  iron  of  the  pattern  used  at  Cults, 
and  iu  side  roads  brackets  to  be  fitted  on  wooden  poles,  the  same  poles 
also  to  be  used  for  carrying  overhead  cables  for  supply  i3ur[joses,  and 
the  District  committee  to  grant  the  privilege  of  erecting  the  poles 
without  rental. 

The  capital  outlay  for  50  lamps  (at  £2. 5s.  each)  would  be  i  1 12.  lOs  , 
the  annual  charge  for  current  £62.  lOs.,  and  the  rental  of  cables  j£25. 

Argentina.-  A  review  of  the  trade  and  commerce  of  Rosario  for 
1907  by  Mr.  Consul  H.  M.  Mallet  describes  the  commercial  outlook 
of  that  city  as  decidedly  favourable,  and  statistics  prove  that  the 
demand  for  British  manufactured  goods  show  steady  Uevelopment, 
especially  in  regard  to  machinery  and  tools.  In  the  supply  of  roll- 
ing stock  for  railways  and  electric  tramways,  the  United  Kingdom 
ranks  first.  Particulars  are  given  of  a  contract  recently  completed 
by  a  locally- formed  joint  stock  company  for  a  grain  elevator,  said  to 
be  one  of  the  largest  and  best  fitted  in  South  America,  at  a  cost  of 
5,000.000  fr. 

4,000  tons  of  iron  have  been  used  in  its  construction,  and  the  main 
building  is  47  metres  (154  ft.)  high  and  is  almost  fireproof.  1,000  tons 
can  be  lo.aded  per  hour  and  eight  large  vessels  can  be  berthed  along- 
side to  receive  grain  in  bulk  or  bag.  Grain  can  be  received  ofl^  railway 
wagon  at  the  rate  of  500  tons  per  hour.  All  facilities,  workeel  by 
macliinerj^of  the  most  modern  type,  h.ive  been  provided  for  handling, 
clas.sifying,  cleaning,  drying  and  weighing  of  grain  in  bulk  or  bag. 
Attached  to  the  works  at  the  port  is  an  up-to-date  generating  and 
distributing  plant  for  supplying  electric  current  to  the  elevator, 
winches,  bands,  lighting,  &c.  The  machinery  consists  of  five  sets  of 
1,500  11  f.  each. 

Tramxoays. — The  electric  tramway  service  of  the  liosario  Tram- 
ways Co.  (a  Belgian  company)  is  nearing  completion  and  several 
sections  were  opened  during  1907.  The  length  of  track  when  com- 
pleted will  be  75  miles,  and  the  total  cost  18,000,000  fr. 

Elcclricitji  Supfily. — The  important  undertaking  of  the  Kosario 
Electric  Co.,  whose  head  offices  are  at  52,  Moorgate-street,  London, 
E.G.,  supplies  electric  current  for  public  and  private  lighting  and 
power,  &c.  During  the  year  a  powerful  engine  has  been  added  to 
the  works  and  other  important  improvements  are  being  carried  out 
to  meet  the  increasing  demands  for  energy. 

Australasia. — "  The  Australian  Mining  Standard  "stales  that  the 
work  of  placing  the  telephone  wires  underground  in  McUioiinie  is 
proceeding  rapidly.  Whsu  compltt^l,  the  total  length  of  tunnels 
will  be  about  2A  miles. 

The  tunnels  will  be  from  25  ft.  to  30  ft.  from  the  surface,  and  when 
floors  and  walls  have  been  formed  with  concrete,  a'ld  the  brick  arch 
built  over  the  top,  the  inside  measurements  will  be  6  ft  6  In,  in  height 
and  4  ft.  6  in.  wide.  The  cables  will  be  carried  along  the  walls  on  hooks 
anil  pucks,  tlu:  whole  being  ciulosed  in  lead  covering.  Access  to  the 
tunnels  will  lie  by  manholes,  ventilation  biding  provided  for  9  in.  pipes, 
wbicli  will  reach  the  footways.  The  umlerground  operations  are  being 
carried  out  by  electric  light,  and  electric  jiower  is  employed  for  the 
\\  inding  gear  at  the  toi>  of  the  shafts.  A  new  common  battery  switch 
board  is  being  constructed  by  the  Western  Electric  Co  ,  and  tenders 
are  to  be  invited  for  74  miles  of  underground  cable. 

Codcslor  (W.A.)  Electric  Light  &  Gas  Co.  (Messrs.  Splatt,  Wall  & 
Co.)  have  olfered  to  provide  and  erect  100  lamps  and  to  reduce  the 
charge  for  electric  lighting  by  5s.  per  lamp  per  muiilli,  jirovided  the 
Council  enter  into  a  live  year.s'  contract  for  public  lighting. 

Tenders  are  to  bo  invited  for  the  supply  oi  electricity  for  |)ublic  and 
private  lighting  in  T'  rttnij  and  Cumpenloirn  (Victoria). 

The  directors  of  the  Konunhurra  (Victoria)  co-operative  butter 
f.actory  have  submitted  to  the  councillor.-*  of  Korumburra  riding  a 
scheme  for  electric  lighting  the  streets  of  the  town. 
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The  Victorian  Executive  Council  have  enipoweietl  the  Councils  of 
Malirrn  and  TraJuan  to  proceed  with  the  construction  of  the  Malvern- 
Prahran  electric  traniwaj'.  The  lines  will  be  constructed  on  the 
standard  gauge,  and  the  maximum  speed  for  cars  eijuipped  with  hand- 
brakes is  to  be  15  miles  an  hour,  those  having  magnetics,  air  or  other 
approved  power  brake  extending  to  20  miles.  The  first  portion  of  the 
new  line  must  be  completed  and  read}-  for  opening  within  two  j-ears  of 
the  payment  of  £13,000  to  the  Railway  Commissioners  in  respect  to  the 
necesgarj-  regrading  work,  and  the  line  on  other  routes  within  10  \ears. 
For  the  year  ended  June  there  was  a  deficit  of  £5,450  on  the  work- 
ing of  the  Si.  Kilda- Brighton  (Victoria)  electric  tramway.  The  result 
would  ha\e  been  different  but  for  extraordinary  expenditure  incurred 
in  consfquence  of  the  tire  at  the  power  house  in  March,  1907. 

BcntUgo  (Victoria)  City  Council  are  considering  a  report  by  the  city 
surveyor  (Mr.  Richardson)  recommending  the  utilisation  of  the  water 
power  available  in  the  Colibun  water  race,  between  Sedgwick  and  the 
Crusoe  reservoir,  for  generating  electricity  for  public  lighting  in  the 
city  and  suburbs.  Mr.  Richardson  estimates  the  cost  of  supphingand 
erecting  water  turbines  and  electric  generators,  including  a  trans- 
mission line  to  the  cit\'  boundary,  at  £10,2t0. 

Banbridge  (freland).— A  committeo  of  the  Council  is  to  be 
formed  to  collect  information  as  to  the  practicability  of  an  elec- 
tricity supply  scheme. 

Barnes.  -  The  Council  have  authorised  the  laying  of  distributing 
cables  to  supply  electric  current  in  two  districts,  -where  50  and  20 
houses  respectively  are  being  wired. 

The  electrical  engineer  (Mr.  C.  S.  Davidson)  has  been  instructed 
to  instal  a  Lea  recorder  at  a  cost  of  60  guineas. 

Belfast —  The  Queens-road  electric  tramway  route  is  now  open 
"for  traffic. 

Benwell  and  Fenham. — Residents  are  becoming  impatient  of 
the  long  delay  in  introducing  electricity  supply  into  this  district, 
and  last  week  a  meeting  of  protest  was  held. 

The  chairman  (Mr.  H.  Sn.wv  eNpluincd  that  in  1901  Benwell  ami 
Fenham  Council  ubtuined  an  ekctric  liglitijig  order,  and  in  1904  an 
arrangement  was  made  with  Newcastle  k  Di.^ti  ict  Ekctric  Sujiply  Co. 
by  which  the  Council  would  lay  mains  and  the  company  supply  cur- 
rent. Soon  after  the  ilistiict  was  merged  in  the  city,  anci  no  attempt 
was  made  to  carry  out  the  agreement.  The  Corporation  subsequently 
I  ccided  to  carry  out  the  agreement,  and  applied  to  the  L  G.  Board  for 
£6,000  loan  for  laying  main.s.  The  a])plication  was  refused.  Further 
schemes  were  prepared  by  the  Corporation,  but  so  far  nothino-  had 
been  done.  " 

oir  B.  C.  BuowNE  said  it  was  a  minor  question  whether  the  Corpo- 
ration or  the  company  supplied  current.  Electric  light  was  as  great  a 
necessity  to  a  town  as  water. 

A  motion  was  pas.sed  calling  upon  the  Corporation  to  supply  an  elfi- 
cient  electric  light  service  without  delay,  and  appointing  a  deputation 
to  urge  the  Corjioration  to  allow  the  company  to  do  so  until  a  satisfac- 
tory solution  of  the  matter  was  arrived  at. 

Blandford. — The  members  of  the  local  Council  are  very  dissatis- 
fied with  the  present  system  of  gas  lighting,  and  at  a  recent  meet- 
ing the  following  resolution  was  passed  : — 

That  owing  to  the  u!:sati.-f.iet()ry  lighting  of  the  town  by  the  gas 
company  steps  be  taken  to  in(|uiio  under  what  tei-ms  and  condi- 
tions an  electric  lightcompany  Wduld  ujidcitaki'  the  public  lighting. 

Bulk  Supply  by  Electricity  Consumers.— Recently  the  Empire 
Palace  (Kaling),  Ltd.,  wne  summoned  by  Ealing  Corporation  for 
supplying  current  in  bulk  to  a  restaurant  on  the  theatre  premises 
occupied  by  Liptons  Limited,  hut  the  lirentford  magislrates,  who 
heard  the  case,  dismissed  the  information  under  the  provisions  of 
sec.  1  (I!)  of  the  Probation  of  OITenders'  Act,  litOT,  hut  ordered 
defendants  to  pay  i2.2s.  costs,  as  a  teohnicrl  offence  had  been  com- 
mitted. An  appeal  against  the  latter  part  of  the  decision  has  been 
edged. 

Burnley.— Mr.  .T.M.  Grey,  chairman  of  the  Electricity  committee, 
has  been  elected  an  alderman. 

ChalfontSt.Peter(Middlesex).— The  I'arish  Council  have  called 
for  tenders  for  lighting  the  public  lami  s  by  electricity  or  gas. 

Country  House  Lighting.  Electric  lighting  has  been  introduced 
at  Tanderagco  Castle,  the  Irish  seat  of  the  Dnko  of  Manchester. 
The  wiring  and  installation  work  was  corried  out  by  Messrs.  Mavor 
h  t'oulson,  Glasgow. 

The  plant  con.sistH  (if  a  dry-b.-uk  boiler  supplying  stciini  atlOOIb. 
pressure  to  a  single-acting  automatic  engini-.dcv'clopiiig  25ii.ii.i-.  Tho 

engine  is  direct  coupled  to  and  anted  on  tho  same  bedplate  with  a 

shunt woun<l  dynamo,  supplying  current  to  charge  a  54  coll  accumii- 
lalor,  capable  of  supplying  tlie  lamps  in  use  at  the  cii-stlo.  The  swilili 
board  is  arranged  forany  combination  connection  between  llieilyn.nni) 
and  the  accumulator  and  lamp  circuits.  The  canles  rnil  wiring  an-  all 
on  the  firm's  "  C.C."  system  nf  concentric  wiring,  and  the  ncnoratiiig 
jilant  was  also  manutaclurcd  by  the  firm. 

The  Dulte  of  Alholl  has  adopted  electric  lightirg  at  Plair  Caatle, 
and  the  villngo  of  lilair  Alholl  Ik  alfo  now  lighted  electrically.  Tho 
water  power  of  tho  Slainnehaidh  Hum  is  used  in  generating  elec- 
trical energy.  Tho  power  available  Inin  met  all  reciuirements,  and 
thorn  in  tnllicient  reserve  lo  permit  of  an  cxteiiBion  of  the  servico 
to  lllentilt.  The  wiring  work  was  executed  by  Mr.  Massey,  of 
Kendal,  and  the  electrical  fittings  were  supplied  by  MossrEi.  llell, 
Khaw  A  Co.,  of  Glasgow. 


Cray  ford.— A  committee  of  the  Parish  Council  has  been  formed 
to  consider  the  question  of  introducing  electricity  supply.  Councillor 
Hopper,  who  is  the  leading  advocate  of  electric  lighting  in  the  dis- 
trict, is  confident  that  the  public  lighting  could  be  effected  much 
better  and  cheaper  by  electricity  than  by  gas. 

Doncaster. — The  salary  of  the  assistant  electrical  engineer  (Mr. 
G.  A.  Roberts)  is  to  be  increased  from  £150  to  i'-200  by  annual  in- 
crements of  i'12.  lis. 

Dundee. — During  the  interval  in  which  His  Majesty's  Theatre 
has  been  closed  a  complete  electrical  equipment  has  been  installed. 
Not  a  single  gas  jet  is  now  to  be  found  behind  the  scenes,  while 
electric  light  has  given  the  inside  of  the  budding  a  beautifully 
bright  and  wholesome  appearance.  The  work  has  been  carried  out 
by  the  chief  electrician  of  the  theatre,  while  Mr.  Richardson,  the 
City  electrical  engineer,  has  also  given  his  advice  and  assistance  in 
the  carrying  out  of  the  work. 

The  Tramways  committee  recommend  that  the  salary  of  the 
tramways  manager  (Mr.  P.  Fisher)  be  increased  from  £500  to  £600 
per  annum. 

Dunfermline.-  On  Tuesday  the  Council  disposed  of  the  electric 
lighting  question,  which  has  been  before  the  Council  for  upwards  of 
three  years. 

It  was  decided  to  accejit  the  ofler  of  the  Fife  Electric  Power  Co.  to 
take  a  transfer-  of  the  Dunfermline  iirovisional  order,  and  to  establish 
and  maintain  electricity  works  for  30  years,  after  which  the  Corpora- 
tion reserve  the  right  of  purchase.  The  company  also  pay  the  expenses 
of  the  Corporation  in  obtaining  the  order. 

Electricity  in  the  Home— The  City  of  London  Electric  Light- 
ing Co.  is  issuing  a  card  inviting  visitors  to  the  Franco  British 
Exhibition  to  inspect  the  capital  display  of  electric  hgbting,  heat- 
ing and  cooking  appliances  shown  in  operation  by  the  electric 
supply  companies  of  London, 

Finland.-  The  electric  railway  from  Hyvinge  station  to  the  Nii.'ia 
estate  in  Helsingfors,  9  3  miles  in  length,  built  at  a  cost  of  about 
£16,000,  has  been  in  operation  since  Jan.,  1908,  and  was  recently 
ollicially  inaugurated.  The  line  may  probably  be  extended  to  the 
owns  of  Hangii  and  Forssa. 

The  Helsingfors  telephone  service  already  exceeds  T.OoO  sub- 
scribers out  of  a  population  of  160,000  persons.  The  telephone  is 
not  a  Government  monopoly,  and  the  subscripiion  in  no  case  ex- 
ceeds £o.  'iis.  per  annum. 

Fire. — A  fire  broke  out  on  Monday  at  the  works  of  the  Port- 
Patrick  Electric  Supply  Co.,  at  Craigoch  Glen,  which  resulted  in 
considerable  dan-iage  to  the  buildings  and  machinery. 

Folkestone,  Sandgate  and  Hythe  Tramways.— Hylhc  Council 
have  acquiesced  in  the  proposal  of  the  National  Electric  Construc- 
tion Co.  to  substitute  the  overhead  for  the  Dolter  surface  contacS 
system  of  traction  on  these  lines. 

Foreign  Contracts— The  •'  Glasgow  Herald  "  of  the  15  h  inst. 
contains  the  following,  presumably  communicated  by  the  Board  of 
Trade  :— 

The  Glasgow  Chamber  of  Commerce  notifies  its  members  and  others 
interested  that  information  of  a  confidential  nature  has  been  received 
from  the  Connnei'cial  Intelligence  I'ninch  of  the  Board  nf  Trade  re- 
lating to  tenders  for  steel  rails,  railway  brid';!-",  tciigiaph  wire.  Ac., 
for 'I  n  rtitin  fort  ifjii  ronnlry  \  also  tenders  for  the  supply  of  coal  and 
lied  plates  for  a  cirtuiii  Jonigii  coniilry,  particulars  of  which  may  l>o 
olptaincd  by  members  of  the  Chamber  or  by  any  other  persons  or  linns 
of  Hiitish  nationality  on  application  at  the  Chamber. 
AVhy  this  secrecy  '.'     Is  not  the  inquiry  of  general  trade  interest "? 

Glasgow.  At  last  week's  meeting  of  the  Corporation  Mr.  .las. 
M'Farlane,  chairman  of  the  Tramways  committee,  referred  to  the 
contract  for  steel  rails  which  had  been  placed  with  the  Lorain  Steel 
Co.  of  .\nierii-a. 

Objection  liad  (he  .said)  been  taken  to  the  order  going  out  of  the 
country  at  a  time  when  wm  k  was  very  scarce  in  the  cbstiict.  Bui  llic 
diiycicncc  between  the  lowest  Bnti.sli  ofi'cr  and  the  otlcr  of  tin-  Ameii 
ran  company  was  £650.  They  had  been  dealing  with  the  I.oiain  Co. 
for  the  past  seven  years,  and  the  (piality  nf  their  material  was  first 
rate  and  their  work  above  reproach.  When  the  matter  was  considered 
ill  committee  llicy  agree-d,  \vilh  one  exception,  that  the  ludcr  should 
go  to  the  ,\mci-icaii  cnmpany. 

J'hc  minutes  wen-  cmilii-mcd. 

Gravesend.  Application  has  been  made  for  sanction  to  a  loan 
of  i!(>,()()0  for  extensions  of  tho  electricity  undertaking. 

Greenock. — On  Tuesday  Bailie  Shankland  presented  the  accounts 
of  tho  electricity  depart  nient  for  the  past  year,  and  said  that  though 
tho  actual  profit  on  the  year's  working  was  not  so  large  as  on  tho 
two  previous  occasions,  when  the  special  dillienlties  wereconsidered 
the  result  might  be  taken  as  tho  best  since  tho  undertaking  com- 
menced. 

The  price  of  coal  had  been  high,  and  the  preliminary  expenses  of  tho 
new  works  at  Dellingbiirn  were  borne  by  rovcnuc.  There  was  an  in- 
crcaKc  of  oiilpiil  lopiivalc  consiiincrs  nf  41  percent.  Income  from 
pri\alo  ii^l  ting  and  power  iiicreuscd  from  £1,^,011  to  £1(>,874.  (ir'iss 
profit  was  6-,^  p('i- rent,  on  the  in-eragr  capital  employed  during  tho 
year.  After  paying  interest  (£3,416)  lliere  was  a  net  lialanee  of  £384. 
For  tho  coining  year  n  net  balance  of  fully  £1,300  wa.s  cxin'Cl-ed. 
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Hindley.  The  provisional  electric  lighting  order  (1901)  has  been 
extemled  for  a  year. 

Hospital  Lighting.  The  L.Ci.  Hoard  have  sanctioned  a  loan  of 
fl.'iiiU  for  the  electric  lighting  of  Lodgenioor  hospital,  Sheffield. 

Kingston  onThames.— An  unopposed  inquiry  was  held  on  Tues- 
day into  the  application  of  the  Corporation  for  sanction  to  borrow 
j£l'2.(;00  for  extending  the  electrical  undertaking. 

The  Tow  N  Ci.Kiiii  (Mr  H.  A.  Winscr)  slated  thut  the  total  loans 
raided  In  coiniectioii  with  the  undertaking  iimouiited  to  £99,860,  of 
which  t'71,840  remained  to  be  paid.  The  undertaking  was  started  in 
1894,  and  last  year  there  were  920  consumeri?  for  lighting  and  104  for 
power.  The  revenue  for  the  year  ended  March  31  w.is  ill, 190,  and 
the  expenditure  (including  redemption  of  loans)  £12,074,  showing  a 
deficit  of  £884. 

Kirkby  ia-Ashfield. — The  Council  have  decided  to  take  no 
further  steps  to  carry  out  the  terms  of  their  provisional  electric 
lighting  order. 

L.C.C.  Tramways. — The  Board  of  Trade  have  asked  St.Pancras 
Council  for  observations  on  the  proposals  of  LondonCounty  Council 
for  electrifying  the  local  tramways  and  connecting  Hampstead-road 
with  the  ilolborn  lines  by  a  new  line.  The  conduit  system  is  to  be 
adopted,  and  it  is  proposed  to  construct  a  bridge  at  King's  Cross  to 
afford  direct  access  from  Gray's  Inn  road  to  Caledonian  road. 

The  route  between  King's  Cross,  via  Caledonian-road,  to  Finsbury 
Park  is  now  open  for  traffic. 

Niagara  Electric  Power. — The  Ontario  Government  has  awarded 
a  contract  to  Mr.  F.  H.  McGingan  for  the  construction  of  an  electric 
power  transmission  line  at  .£254,003.  The  line,  which  will  be  of 
aluminium,  will  be  used  to  transmit  clieap  electric  power  generated 
at  the  Niagara  Falls  power  station  to  many  municipalities,  especially 
in  Western  Ontario. 

Presentations  -O.i  Friday  last  Mr.  A  11.  Ho.vden  was,  on  the 
occasion  of  his  leaving  to  taKe  up  the  position  of  station  superinten- 
dent at  Pnmbarton,  presented  by  his  c  lleagues  in  the  electricity 
department  with  a  case'of  compasses.  Mr.  0.  Lamb,  distribution 
engineer,  made  the  presentation. 

On  the  10th  inst.  Mr.  Jan  Eoothaan,  head  of  the  drawing  office  of 
Messrs.  Ferranti  Limited,  was  presented  with  a  canteen  by  the  staff 
of  the  company  on  the  occasion  of  his  marriage. 

Reserve  Funds  of  Electricity  Undertakings.  The  Secretary 
for  Scotland  has  recently  sanctioneil  a  further  loan  of  £7,000  for 
the  Bo'ness  electricity  undertaking,  increasing  the  total  sum  saa;- 
tioned  to  £'3('>,000.  In  forwarding  the  sanction  the  Lender-Secre- 
tary wrote  as  follows  :  — 

On  the  (luestion  of  forming  a  reserve  fund  I  am  to  say  that  the  Sec 
retary  for  Scotland  is  unable  to  accept  the  view  that  the  redemption 
of  the  loans  in  30  years  renders  the  formation  of  such  a  fund  un- 
necessary. He  understands  that  under  then'  present  working  agree- 
ment with  the  National  Electric  Construction  Co.  the  Tow  n  Council 
receive  6  per  cent,  annually  from  the  company  on  the  amount  uf 
capital  borrowed  for  the  undertaking,  and  that  this  is  applied  in 
pajing  interest  on  and  redeeming  the  loans.  The  rate  of  interest 
(4  per  cent.)  at  which  the  existing  loads  have  been  raised — having 
regard  to  the  rates  at  which  loans  for  burgh  general  purposes 
have  heen  obtained  in  the  same  }"ears.  and  to  the  fact  that  the  burgh 
general  a.ssessment  is  assigned  as  security  for  the  electricity  loans 
along  with  revenues  of  the  undertaking— seems  to  be  high  ;  but,  even 
M),  there  will  be  a  small  inaruin  left  out  of  the  6  per  cent,  received  from 
the  comimny  after  paying  debt  charges,  and  this  margin,  as  well  as 
any  profits  received  at  a  later  stage  under  the  agreement,  should,  in 
the  Secretary's  view,  be  carried  to  reserve  account  until  the  limit  men- 
tioned in  clause  7  of  the  Electric  Lighting  Clauses  Act,  1899,  is  reached. 
This  matter  should  receive  the  special  consideration  of  the  Council,  in 
view  of  application  being  made  on  some  future  occ:ision  for  a  further 
extension  of  borrowing  powers. 

Ship  Lighting. — Every  modern  passenger  steamer  is  now  pro- 
vided with  an  elaborate  electric  lighting  and  power  installation,  and 
the  Pacilic  Steam  Navigation  Co. 's  new  mail  steamship  is  no  excep- 
tion to  this  rule.  The  ship  was  built  by  W.  Beardmore  &  Co.,  and, 
in  addition  to  the  ordinary  lighting  fittings,  there  are  on  board  an 
electric  laundry,  an  electric  potato  peeler,  electric  crockery 
washer  and  electric  knife-cleaning  machines.  There  are  also  electric 
lifts,  an  electric  bell  and  telephone  installation,  and,  in  fa3t,  a  very 
complete  electrical  equipment. 

Southend. — The  new  tramway  route  between  the  Kursaal  to 
Bryant-avenue  has  been  opened  for  traffic. 

Stirling. — The  Council  have  applied  for  sanction  to  a  loan  of 
£:>,000  for  new  feeder  cable. 

Thetford.  — (Jwing  to  a  dispute  with  the  local  gas  company  the 
Council  threaten  to  return  to  oil  lamps  for  public  lighting !  Thet- 
ford  is  a  town  of  nearly  5,000  inhabitants. 

Toulon  (France). — Owing  to  the  Municipal  Council  not  having 
paid  a  debt  owing  to  the  local  electric  lighting  company  the  latter  has 
cut  off  the  supply  of  electricity,  and  the  town  is  (it  is  reported)  now 
half  lighted  by  gas.  The  Council  are  considering  the  Boating  of  a 
loan  to  enable  them  to  pay  off  the  company. 

Tramways  Transfer.  -Rhondda  Urban  Council  give  notice  of 
intention  to  lease  to  the  Rhondda  Tramways  Co.  (Ltd.)  certain 


tramways  authorised  by  th  ir  1902  Act  for  42  ye.^r■>  atanannuil 
rent  of  X'2,250. 

Turkey. — In  reviewing  the  trade  of  Damascus  for  1907  Mr.  Con- 
sul Devey  notifies  that  an  electric  t  am  way  8',  miles  in  lengoh  was 
opened  for  traffic  in  February,  the  lines  being  the  property  of  a  local 
company,  which  also  owns  an  electricity  supply  undertaking,  which 
was  completed  in  .luly  last  year.  Electric  lighting  is  being  adopted 
by  private  consumers  slowly,  but  the  hotels  cafes,  and  theatres,  as 
well  as  the  greit  mosque  and  the  principal  thoroughfares  of  the  city, 
are  already  nearly  all  lighted  electrically. 

West  London  Tramways. — The  following  Councih  have  been 
mvited  to  attend  a  conference  to  consider  the  present  condition  of 
the  permanent  way  of  the  London  United  Tramways,  with  the 
view  to  united  course  of  action  to  obtain  improvements:  Eiling, 
Hammersmith,  Twickenham, Chiswic'r,  Acton,  Brentford,  Sjuthall- 
Norwood,  Teddington,  Hampton  Wick  and  Hounslow. 

London  United  Tramways  (Ltd.)  hue  informed  Hamptsn  Council 
that  they  propose  to  continue  the  work  of  repairing  the  permanent 
way  within  the  district  until  everything  needing  attention  has  been 
ooiiipleted,  and  also  that  they  propose  to  place  a  new  type  of  silencer 
to  certain  spring  points. 

Wolverhampton.-  The  salary  of  the  assistant  engineer  (Mr. 
H.  A.  Howie)  has  been  increased  to  i'200  per  annum. 

Workhouse  Lighting. — The  negotiations  between  Hislingden 
Guardians  and  Rawtenstall  Corporation  for  supply  of  electrical 
energy  for  lighting  the  workhouse  are  likely  to  fall  through. 

In  connection  with  the  electric  lighting  installation  at  the  new 
Hammersmith  (London)  workhouse,  three  of  the  guirdi.xrn  hwe 
been  surcharged  by  the  L.Q.  Board  auditor  a  sum  of  i'JH.  IGj.  3d. 

Sports. — At  the  meeting  of  Leeds  City  Tramways  Employes' 
Social  and  Athletic  Society  at  Headingley  on  Wednesday  the  event 
which  excited  the  greatest  interest  was  the  tug  of  war,  open  to  all 
tramway  employe's  in  the  United  Kingdom.  This  wjs  won  by  the 
London  United  Tramways  team,  who  defeated  Glasgow  by  two 
successive  pulls.  Leeds  and  Hull  were  beaten  in  the  second  round, 
and  Sheffield,  Wakefield  and  Halifax  in  the  first. 

Other  open  events  were  won  by  Hull  ((|uarter  mile  handicap),  Leeds 
(half-mile  bicycle  handicap),  Leeds  (100  yds.  and  220yds.  handicap), 
Wakefield  (obstacle  race),  Leeds  (1  mile  bicycle  handicap),  and  Leeds 
(mile  hanilicap). 

On  the  9th  inst.  teams  representing  the  staffs  of  the  West  Ham 
generating  station  and  head  office  of  the  electricity  department 
played  a  cricket  match  at  Chingford,  head  office  eleven  w  nning  by 
89  runs.  The  generating  station  team  were  unable  to  cope  with 
the  excellent  bowling  of  Messrs.  Hellaby  and  Gibbs,  and  were  dis- 
missed for  22  runs.  The  station  staff  are  determined  to  ell'ectively 
rehabilitate  themselves  when  the  annual  football  matches  between 
the  two  branches  of  the  department  come  to  be  played. 

ELECTRICITY  SUPPLY  AND  TRAMWAY  ACCOUNTS 

Belfast.— The  total  income  of  the  electricity  department  for  the 
year  ended  March  31  was  £57,004,  including  £34,78.3  from  the 
sale  of  current  for  private  lighting. 

The  cost  of  generation,  repairs  and  maintenance  was  £26,752  (fuel 
being  £17.647),  and  the  total  expenses  were  £54,174,  leaving  a  gross 
profit  of  ii:22,830.  After  paying  dividends  on  stock,  redemption  of 
stock,  &c..  there  was  a  net  profit  of  £8,199.  10,883,658  units  of  elec- 
trical energy  were  sold  ;  the  cost  of  production  per  unit  was  0'753d., 
the  total  cost  (including  interest  and  sinking  fund)  107fcd.,  and  the 
average  price  obtained  per  unit  was  l-257d.  The  capit;il  expenditure 
is  £295,329,  a  sum  of  £12,806  having  been  spent  in  1907-8. 

Bridlington.— The  accounts  of  the  electricity  department  for  the 
year  ended  March  31  show  total  income  £4,46'2,  including  £4,338 
from  the  sale  of  current  for  public  and  private  lighting. 

The  total  working  expenses  were  £2,287,  leaving  a  gross  profit  of 
£2,175,  which,  with  balance  from  last  account  (£428)  made  £2,603. 
Interest  reciuired  £1,322  and  sinking  fund  £1,129,  leaving  £152  to  he 
carried  forward.  The  capital  expende<l  is  1'35,119,  an  increase  of 
£2,316  during  the  year.  303,262  units  were  generated  ;  116,433  units 
were  sold  to  private  consumers  and  140,150  were  supplied  to  the  public 
lamps  (39  arcs,  21  nernsts,  78  120  watt,  221  90-watt  and  118  60  watt 
lamps).     The  total  maximum  s\iiii)ly  demanded  was  600  kw. 

Hammersmith  (London). — The  total  income  of  the  electricity 
department  for  the  year  ended  March  31  was  £40,4'28. 

Working  expenses  came  to  .£21,896.  Gross  profit  was  £18,532.  After 
allowing  for  interest  on  bank  balances  and  paying  interest  (t7, 879 1  and 
sinking  fund  (£10,389',  placing  £153  to  reserve  for  redemption  of  capital 
overdraft  and  writing  off  £155  for  bad  debts,  the  neb  profit  for  the 
year  was  £13.  16s.  lOd.  Total  capital  expenditure  is  £290,221,  an  in- 
crease of  £15,026.  Owing  to  Huctuations  in  the  lamps  connected  at 
the  Franco- British  Exhibition  and  Olymfiia  the  number  of  equivalent 
8  c.-p.  lamps  connected  is  not  given,  but  there  are  317  motors  of 
2,430  HI',  connected  and  2,160  consumers,  and  the  maximum  load 
reached  was  4,100  k.w. 

In  the  interesting  report  of  the  borough  electrical  engineer  (Mr. 
G.  G.  Bell)  which  accompanies  the  accounts,  particulars  are  given  of 
the  work  carried  out  during  the  year,  the  progress  made,  &c.  The  ex- 
tended use  of  metallic  filament  lamps  has  adversely  affected  consump- 
tion of  current,  and  in  this  restK'cb  it  is  pointed  out  that  Hammersmith 
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is  particularly  favourably  situated  from  the  consumers'  point  of  view, 
as  the  pressure  is  just  right  for  these  lamps  ;  therefore,  the  department 
has  suffered  more  than  many  other  districts  from  decreased  sales.  The 
limit  of  consu'.-.iers'  economy  has  about  been  readied,  so  tliat  Mr.  Bell 
anticipates  having;  more  satisfaetory  pro<cress  to  report  next  year. 
The  metal  lilament  lamps  were  al.-so  a  splendid  imlnccment  for  new 
consumers  to  come  on  to  the  mains,  and  he  considers  that  they  should 
do  as  much  for  electric  liijhting  as  gas  niantles  did  for  tlie  gas  com- 
panies some  years  back. 

Perth. — In  submitting  the  accounts  of  the  electricity  department 
for  the  year  ended  May  the  convener  of  the  Electric  Light  com- 
mittee (Councillor  Macnab)  stated  that  they  had  experienced  a  fairly 
satisfactory  year. 

On  the  year's  workincr  the  net  profit  was  £108.  12s.  Id.  The  esti- 
mated revenue  for  the  current  year  was  put  at  £7,864,  a  decrease  of 
£192  compared  with  1907-8.  The  estimated  expenditure  was  £1,946, 
or  £185  more  than  last  year.  Special  facilities  were  to  be  given  to 
shopkeepers  and  other  users  of  current,  and  there  would  be  a  general 
reduction  in  charges. 

Portsmouth. — The  total  income  of  the  electricity  department  for 
the  year  ended  March  31  was  £48,372  (against  £51,157). 

Expenses  were  £26,639  (against  £23,4^5),  leaving  gross  profit  £21,733 
(against  £28,712).  Interest  re(|uii-od  £9,253  and  sinking  fund  £8,995 
leaving  a  net  profit  of  £3,486.  4,159,160  units  were  generated  ; 
2,645,259  were  sold  to  private  consumers  and  648,791  to  public  lamps 
(265  large  and  58  small  arcs  and  461  incandescents).  The  total  maxi- 
mum supply  demanded  was  2,680  kw.  The  capital  expenditure  is 
£313,939,  an  increase  of  £11,939. 

The  accounts  were  appro\ed  at  the  meeting  of  the  Council  last-Week. 
Mr.  Hemingway  explained  that  the  income  showed  a  decrease  owing 
to  the  loss  of  the  contract  for  lighting  the  Na\al  Barracks.  They  had 
also  made  considerable  concessions  to  consumers  in  the  price  of  current. 
Coal  had  cost  an  additional  £1,955.  They  had  also  paid  out  of  revenue 
for  se\  eral  things  which  should  have  been  classed  as  extraordinary 
expenditure,  such  as  £430  for  a  new  ecooomiser  and  £650  for  spare 
parts.  Other  in:;reases  were  £167  in  rates  and  taxes,  and  £533  in 
initial  outlay  in  placing  new  street  lamps.  Under  these  circumstances 
he  thought"  the  balance-sheet  was  satisfactory.  They  were  giving 
£2,000  to  relief  of  rates. 

The  total  income  of  the  tramways  department  for  the  year  ended 
March  was  £-99,341  (against  £102,015). 

Working  expenses  were  £48,015  (against  £45,755),  leaving  gross  pro- 
tit  £51,525.  After  paying  interest  (£20,242),  sinking  fund  (£17,000), 
income  tax  (£1,014)  and  rent  of  leased  lines  (£301\  there  was  a  net 
profit  of  £13,132,  out  of  which  £373  was  contributed  to  capital  account, 
£2,500  placed  to  reserve  and  insurance  and  £9,351  to  renewals,  leaving 
£908  to  be  carried  forward.  21,247,048  passengers  were  carried 
(against  20,668,825)  and  2,309,439  car-miles  run  (against  2,199,825). 
The  gross  capital  expenditure  is  £678,931. 

Southwark  (London.)— The  total  income  of  the  electricity  de- 
partment for  the  year  ended  March  31,  after  deducting  i'22U  for 
discounts  and  allowances  and  i;122  for  bad  and  doubtful  debts,  was 
£14,933,  an  increase  of  £1,221  over  1906  7. 

The  total  working  expenses  were  £9,668,  an  increase  of  £1,233, 
leaving  a  gross  profit  of  £5,265,  .a  decrease  of  £12.  .Vfter  paying  in- 
terest, sinking  fund,  etc.,  there  was  a  net  [jrofit  of  £185,  against  £473. 
During  the  vear  £3,725  was  expended  on  capital  account,  making  the 
total  net  capital  outlay  £79,000.  1^539,800  units  of  electrical  energy 
were  generated  ;  350,960  units  were  su[)plied  to  the  public  lamps  (99 
arcs,  162  Nernsts  and  4  incandescents)  and  1,050,885  to  private  con- 
sume! s.     The  total  maximum  supply  demanded  was  820  kw. 

West  Ham. — The  total  income  of  the  tramways  department  for 
the  year  ended  March  31  was  £120,072. 

Total  woiking  expenses  were  £76,718,  and  after  deducting  £477, 
proportion  of  i/ost  of  through  running  to  East  Ham,  there  was  a  gross 
profit  of  .i'43,851.  ,\ftcr  iiavin^.;  interest  and  income  tax  the  bal.-uicc 
was  £25,946.  (Crediting  the  balance  of  £4,322  from  1907  and  paying 
sinking  fmid,  expenses  of  the  1907'pr(ivisionalorder,  cost  of  20  top 
covers,  Ac,  tlie  balance  of  £7,437  was  placed  to  reserve  or  r(  newals 
fund.  Total  capital  expenditure  is  £513,538,  increase  £6,900.  No 
additions  were  made  to  the  lolling  stock  dining  the  year,  but  20c.irs 
were  fitted  with  top  covers  at  the  (ircengate-strcet  depot  at  a  cost  of 
£I,t40.  4,195,935  unit.s  (or  l-54d.  per  (uir-milc)  were  u.^cd  fur  I  rarliiai 
inid  shed  and  car  repair  works.  34,712,'?20  p.a.s.sengcrs  were  carrird 
and  2,716,723  car  niiles  run,  average  receipts  per  car-mile  Ixjing  10-41d. 


TRADE  NOTES  AND  NOTICES. 


TENDERS  INVITED. 

Tho  Lighting  committee  of  Ihililin  Corporation  invite  tenders  for 
supply  of  riO!)  a.c.  meters  single  phase,  and  100  a.c.  motors,  tliroo 
phase.  Specifications,  forms  of  tender,  Ac,  may  bo  inspected  at 
and  obtained  from  tlie  office  of  tho  city  olcclrioal  engineer  (Mr. 
Mark  Huddle),  Fleet-street,  Dublin.  Tenders,  addressed  to  the 
Chairman  of  tho  Lighting  comniitteo,  II,  Cork  hill,  liiiblin,  liy  noon 
Hopt.  4.     See  also  an  advertisomont. 

Tho  (inardians  of  llnrkniii  (London)  Union  invito  teiulors  for  the 

'  provision  and  fixing  of  electric  light  and  power  littings  and  electric 

boll   and  telephone   installation    at    I'avilion   D   now   in  course  of 

eroclion  at  the  inQrmary  at  lligh-gtreot,  lIoraortoD,  M.E.      bpooi- 


READY. 

"THE  ELECTRICIAN"  ELECTRICAL  TRADES' 
DIRECTORY  AND  HANDBOOK.— The  1908  Edition 
of  the  Big  Blue  Book,  price  15s  ,  or  post  free  in  the 
United  Kingdom,  15s.  gd.  The  new  and  enlarged  volume 
brings  a  great  mass  of  statistical  and  technical  data 
quite  up  to  date,  and  the  Directorial  Division  has  been 
thoroughly  revised  and  amplified. 

All  branches  of  Electrical  Engineering  and  Industry 
are  fully  treated,  and  Electro-Financial  matters  have 
received  every  attention  in  the  new  volume,  which  aggre- 
gates more  than  2,000  pages.  The  Directory  Division  is 
complete  and  thoroughly  accurate,  and  has  been  com- 
pletely revised.  All  mere  lists  of  members  of  Societies 
and  Institutions  (so  easily  and  cheaply  available)  are 
excluded,  as  quite  unreliable  for  Manufacturers'  and 
Dealers'  purposes.  The  full  set  of  valuable  Siatistical 
and  Engineering  Tables,  &c.,  have  been  very  carefully 
revised  and  extended,  and  remodelled  into  handy  book 
form  ;  these  are  included  in  the  igoS  Blue  Boo'.c,  miking 
it  the  most  complete  book  of  the  kind  ever  published. 


fication,  &e.,  from  the  clerk  to  the  Guardians  (Mr.  Frank  B.  Coles), 
Sidney-road,  Ilomerton,  N.E.,  to  whom  tenders  by  10  a.m.  Aug  31. 
See  also  an  advertisement. 

London  C\'iiiiti/  Council  invite  tenders  for  supply  and  delivery  of 
about  3,600  tons  steel  girder  tramway  track  rails  and  fastenings 
and  about  1,550  tons  of  steel  slot  rails,  and  about  590  tons  of  con- 
ductor tee  rails;  and  also  the  road  work  and  plata  laying  required 
for  the  electrification  (on  the  conduit  system)  of  the  existing  tram- 
ways in  \Yandsworth-road,  Lavender-hill  and  East-hill,  Wands- 
worth. The  total  length  of  tramway  is  about  6^  miles  of  single 
line.     Tenders  by  11  a.m.  Sept.  8. 

The  MctropoUfan  Asijliims  Board  invite  tenders  for  the  installa- 
tion of  electric  storage  battery,  motor-driven  booster  and  switch- 
board and  connections  on  the  training  ship  "  Exmoutli,"  Ur.ays, 
Essex,  in  accordance  with  drawings  and  specifications  prepared  by 
the  engineer-in-chief  of  the  Board  (Mr.  W.  J.  Hatch,  M.lnst.C.E., 
M.I.M.E.).  Forms  of  tender  from  the  offices  of  the  Board,  Embank- 
ment, E.(3.     Tenders  by  10  a.m.  Sept.  1. 

The  Electric  Lighting  committee  of  the  H«i/. Corporation  invite 
tenders  for  the  supply  and  erection  of  the  necessary  pipework,  Ac, 
in  connection  with  one  500  kw.  high-tension  steam  dynamo.  Forms 
of  tenders  and  specifications  may  be  obtained  on  depositing  1  guinea 
with  the  city  treasurer  (Mr.  T.  G.  Milner),  and  tenders,  addressed 
to  the  Chairman  of  the  Committee,  Town  Hall,  Hull,  by  first  post, 
Wednesday,  Aug.  2(5. 

Manchester  Tramways  committee  invite  tenders  for  the  supply 
and  delivery  of  tramcar  tiucks.  Specifications  and  forms  of  temler 
from  the  general  manager  (Mr.  -J.  M.  McElroy),  and  tenders  to  tho 
Chairman  of  the  Tramways  committee,  55,  Piccadilly,  Manchester, 
by  10  a.m.  Tuesday,  Sept.  1. 

Kiiigston-iiponllull  Council  are  prepared  to  receive  tenders  for 
the  supply  of  air  space  telephone  cable  and  telephone  inslrnnicnts. 
Copies  of  specifications,  Xi!.,  from  tho  town  clerk  (Mr.  E.  Lavcrack), 
Town  Hall,  Hull,  and  tenders  by  10  a.m.  Aug.  27. 

ShfflichI  Electric  Light  committee  invito  tenders  f.ir  found  i- 
tions  for  new  boiler,  ashes  and  dust  chambers,  pipe  t;onches.  re- 
taining walls,  &a.  Tenders  to  Corporation  electric  supply  dep.irt- 
mcnt.  Commercial  street,  Slicniold,  by  10  a.m.  .\ng  31. 

FiiriiirorUi  Council  invito  tenders  (by  10  a.m.  Aug.  27)  for 
supply  of  motor  generators,  rotor  converters,  switchgear,  trans- 
formers and  removal  and  re  erection  ot  aceumulators. 

Htretford  I'.lectricity  committee  invite  tenders,  by  .\ug.  31,  for 
extending  llio  electricity  station  buildings. 

Ihirhii'!/  (L(uulon)  Council  want  tenders  by  7  p.m.  Sept.  10  for 
coal  for  the  electricity  department.  Specifications,  &c.,  from  the 
Town  Clerk. 

Anlicirj'  Municipal  Council  invite  tenders  for  supply  and  erection 
of  four  electric  bollards  on  tho  quays  of  lioycrs  Lock.  A  deposit  of 
5,000  fr.  (about  f2O0)  is  rocpiirod. "  ^Tender8  to  M.  Lo  BDiirgmcsIro 
do  la  X'illo  (lAnvcrs,  ll..ti-l  de  N'illo.  Antwerp,  by  Aug.  31.  Spo;  1 
tication  may  bo  seen  by  llrilish  contractors  at  73,  Basinghall  street, 
I-ondon,  lO.C. 

The  Ministry  of  riiblio  Work',  I'osts  and  Telegraphs,  /'.res,  ro 
(piire  tendors  lor  supply  of  the  follow  nig  subniarino  ealilc  niat(uial  : 
.50  km.  of  submarine  cable  corn  (telegraphic);  lot)  km.  ot  same; 
.50,000  kg.  of  homogeneous  iron  wire,  2^  mm.  diameter;  2,001)  kg. 
juto  thread,  LJ  mm,  diamotor  ;  H.OOOscp  motres  tarred  juto  bandage. 
Tonderi  to  Sous-Sooretftriot  d'Etat  dea  roalcs  e(  des  Telrginplics  by 
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Aug.  'I'l.     The  contract  will  be  adjudicated  at  10  a.m.  on  Sept.  4  at 
103,  Hue  de  Grenelle,  Paris,  where  specitieation  may  be  seen. 

Tenders  will  be  received  nniil  11  a.m.  Sept.  2  by  the  Socit'ti- 
Nalionnlc  des  Chemins  de  Fer  Vicinaux,  14,  Rue  de  la  Science, 
]lriixsch,  for  supply  of  electric  cables  and  laying  of  conduits  for  the 
lirussels-tirimberghcn  section  of  the  Biussels-Humbeek  electric 
railway.  Plans,  &c.,  from  the  Bureau  des  Adjudications,  lo,  Rue 
Jcs  Augustins,  lirussels 

Eiltnsion  of  Time. — The  date  for  sending  in  tenders  for  the 
construction  of  an  electric  power  station  at  Pi-riiik  (Bulgaria!  has 
been  postponed  to  .-Vug.  29.  Specification  (in  German),  with  draw- 
ings, may  be  examined  by  British  contractors  at  73,  Basinghall- 
street,  London,  E  C. 

TENDERS  RECEIVED  AND  ACCEPTED. 

The  Postmaster-General,  Melbourne,  has  placed  an  order  with 
Sjdney  branch  of  the  Western  Electric  Co.  for  the  manufacture  and 
supply  of  a  common  battery  switchboard  for  the  new  Lonsdale- 
street  exchange  at  £43,041.  There  were  nine  tenders  examined  by 
the  chief  electrical  engineer  (Mr.  Hesketh)  and  the  State  engineer 
(Jfr.  .Tenvey),  and  that  of  the  Western  Co.  was  the  lowest,  the 
highest  being  i'o8,240.  The  board  is  to  be  completed  by  July,  1909. 
The  ultimate  capacity  of  the  board  will  be  11,700  subscribers'  lines, 
but  the  initial  equipment  will  be  for  only  9,000.  There  are  at  pre- 
sent about  5,000  subscribers. 

<  Hasgow  Electricity  committee  recommend  acceptance  of  the 
following  tenders . — 

Temperlev  Transporter  Co. ,  coal  transpoi'ter  for  Port  Dundas  station, 
at  £2,520  ;  Uouald  Clerk  &  Son,  coal  tank,  £550 ;  G.  &  J.  Weir,  a  feed 
pump  for  St.  Andrew's  Cross  station,  at  i'280  ;  British  Westinghouse 
Co.,  rotary  converter,  with  transformers  and  spares,  £851  ;  Siemens 
Bros.  Dynamo  Works,  induction  motors  and  transformers,  ill, 565  :  A. 
ReyroUe  &  Co.,  switch  gear,  £284.  Is.  6d.  :  British  Thomson-Houston 
Co.,  two  Tirrill  regulators,  one  for  Port-Dundas  station  and  one  for 
the  St.  Andrew's  Cross  station,  £163.  10s. 

Bradninch  (Devon)  Parochial  committee  have  accepted  the  ten- 
der of  the  Bradninch  &  District  Electric  Supply  Co.  for  supply, 
erecting  and  maintaining  22  public  electric  lamps  of  at  least  32  c.p. 
at  £20  per  annum. 

An  order  has  been  placed  with  Crompton  &  Co.  for  the  supply 
and  erection  of  an  electrical  installation  at  Nassau,  the  capital  of 
the  Bahamas.  It  is  stated  that  this  is  the  first  instance  of  an  electric 
lighting  and  power  installation  in  the  islands. 

The  Mirrlees  Watson  Co.  have  received  orders  for  a  surface  con- 
densing plant  for  Southport  Corporation  and  for  two  surface  plants 
for  Kobe  (Japan)  electric  railway  (the  latter  through  Messrs.  Mitsui 
&  Co.). 

Sunderland  Corporation  have  accepted  the  tender  of  the  British 
Westinghouse  Co.  for  extra  high-tension  switcbgear  for  the  Hylton- 
road  station. 

Mossley  Council  have  accepted  the  tender  of  Morrison  &  Roebuck 
for  wiring  the  Mechanics'  Institution. 

Dewsbury  Infirmary  Board  have  accepted  the  tender  of  A.  Hirst 
&  Son  for  an  electric  motor. 

The  G.P.O.  have  accepted  the  tender  of  Siemens  Bros.  Dynamo 
Works  for  the  supply  of  tantalum  lamps. 

Condensing  and  Cooling  Plants.— The  Midland  Engineering 
Co.,  12,  ^'ictoria■square,  Birmingham,  have  recently  received  the 
following  orders  for  Zylberlast  condensing  and  cooling  plants  :  - 

l>ew.sl)ury  Corporation,  cooling  tower  tu  deal  with  50.000  .gallons  of 
water  per  hour ;  Aston  Corpor.itiou,  to  deal  with  250,000  gallons  of 
water  per  hour  ;  Wedneshury  Corjjoration,  to  deal  with  5,C0O  gallons 
of  water  per  hour:  Hiver  Plate  Electricitv  Co.  (through  Messrs.  \V.  H. 
Allen,  Sons  &  Co. ),  cooling  tower  to  deal  with  1 10,000  gallons  of  water 
per  hour;  Shi-rwood  (JoUiery,  MansBeld,  to  deal  with  110,000  gallons 
of  water  |)er  hour  ;  Islington  (Loudon)  Council,  to  de;vl  with  370,000 
gallons  of  water  pur  hour  ;  Bay  liss,  Jones  &  Biiyliss,  to  deal  with  20,000 
gallons  of  water  per  hour  ;  Worthing  Corporation,  condensing  plant 
o  deal  « ith  17,500  lb.  of  steam  per  hour. 

BUSINESS  NOTICES. 

Edward  C.  Thompson  and  Herbert  A'anstone,  electrical  engineers, 
&c..  Exchange-street,  Norwich,  have  dissolved  partnership.  Debts 
by  Mr.  Vanstone,  who  continues,  in  partnership  with  Ernest  Roper, 
as  Thompson,  Vanstone  &  Roper. 

The  goodwill  of  the  business  of  E.  &  C.  Braby  has  been  acquired 
by  Bingley,  Son  &  Follitt  (Ltd.),  Millbank  Slate  Wharf,  Westmins- 
ter, S.W..  who  are  taking  over  the  major  portion  of  Messrs.  Braby's 
stock,  a  number  of  the  employes,  &c.  Mr.  Clement  Braby  has  also 
joined  the  company. 

The  Newcastle  on-Tyne  offices  of  the  General  Electric  Co.  have 
been  removed  to  Gallowgate  House,  30,  Gallowgate. 

Warner  Tramway  Truck.— The  manufacture  of  the  M.  G. 
Warner  Truck  (Warner  non-parallel  axle  truck)  has  been  taken  over, 
and  standard  typos  will  be  supplied  by  Messrs.  Mountain  it  Gibson, 
Elton  Fold  Works,  Bury,  Lanes.     Trials  of  this  truck,  extending 


IMPORTANT    NOTICE. 

-♦--   — 

Extra  Copies  of  "  The  Eleetpieian  "  Special  Mining  Issue 
(July  10th,  1908),  are  obtainable,  price  1-  nett  (post  tree 
UK.,  1/4;  abroad  1/6). 

over  three  years  running  in  regular  service,  have  shown  that  the 

life  of  tyres  is  considerably  greater  with  this  type  of  t'uck  than  that 
obtainable  with  any  type  of  parallel  axle  or  rigid  truck  or  with  any 
type  of  radial  truck  at  present  on  the  market,  with  a  corresponding 
saving  in  track  wear,  while  the  maintenance  is  lower  and  vibration 
and  oscillation  are  practically  eliminated.  The  cotiversion  of  exist- 
ing trucks  will  be  undertaken  either  by  the  Warner  Engineering  Co. 
or  by  Messrs.  Mountain  &  Gibson. 

Patents  Development. — The  proprietors  of  tbe  following  patents 
are  desirous  of  entering  into  arrangements,  by  way  of  licence  or 
otherwise,  for  exploiting  same  and  ensuring  their  full  development 
and  practical  working  in  this  country. 

Patent  No.  23,878/1900,  "  For  Improvements  in  Process  of  and 
MecbanLsm  for  Separation  of  Conductors  from  Non-conductors.''  A|)- 
plications  to  Messrs.  Ha.seltine,  Lake  &  Co.,  7  and  8,  Soutliam[iton- 
buildings.  Chancery-lane,  London,  W.C. 

Patents  Nos.  11,935  1900,  "  For  Improvements  relatuig  to  the  Regu- 
lation of  Electric  Motors'';  19,899,05,  "For  Improvements  relating 
to  Alternating  Current  Electric  Motors";  and  26,8D8/05,  "For  Im- 
provements relating  to  Alternating  Current  ElectricMotors."  Appli- 
cations to  Me.-^srs.  Haseltino,  Lake  &  Co.,  7  and  8,  Southampton- 
buildings,  Chancery-lane,  London,  W.C. 

Patents  Nos.  15,287/02,  "  For  Improvements  relating  to  Apparatus 
for  the  Transmission  of  Sound  for  Submarine  Purposes"  ;  15,283  02, 
"For  Improvements  relating  to  the  Transmission  of  Sound  for  .Sub- 
marine Purposes  and  to  Apparatus  therefor"  ;  3.265/03,  "For  Im- 
provements in  Apparatus  for  Producing  Sound  Vibrations  in  Water  "  ; 
10,463  04,  "  For  Improved  Means  for  Producing  .Sound  Vibrations  in 
Water  apijlicable  for  Marine  Sign.alling";  10,47?/04,  "For  Improve- 
ments in  A[)paratus  for  Recei\ing  Submarine  Signals  "  ;  and  14,230/04, 
"  For  Improvements  relating  to  Submarine  Signalling  and  to  Appa- 
ratus therefor."  Applications  toMessr.s.  Haseltine,  Lake  &  Co.,  7  and 
8,  South.anipton-buildings,  Chancery-lane,  London,  W.C. 

Patent  No.  18,909/1905,  for  "  Improved  Method  of  Electric  Welding 
Sheet  Metal.''  Applications  to  Messrs.  Haseltine,  Lake  &  Co.,  7  and 
8,  Southampton-buildings,  Cbanccrj-lane,  London,  W^.C. 

Patent  No.  2,0671903,  for  "  Improvements  in  Electric  ControUei-s." 
Applications  to  Messrs.  Haseltine,  Lake  &  Co.,  7  and  8,  Southampton 
buildings,  Cbancery-lane,  W.C. 

Patents  Nos.  2,700/1902  am\  2,701/1902,  for  "  Telephone  Escbinge 
Circuit"  and  "Improvements  in  Telephone  Line  Jacks."  Applica- 
tions to  Messrs.  Haseltine,  Lake  &  Co.,  7  and  8,  Southampton-build- 
ings, Chancery-lane,  W.C. 

Patent  No.  28,805/1905,  for  "Improvements  relating  to  Electric 
Furnaces."  Applj'  to  Messrs.  Haseltine,  Lake  cfe  Co.,  7  and  8,  South- 
ampton-buildings, Chancerj'-lane,  W.C. 

Patents  Nos.  26,673/1902  and  5,891/1904,  for  "Improvements  re- 
lating to  Devices  for  the  Measurement  of  Electrical  Energy"  and 
"Improvements  in  and  relating  to  Electrical  Energy  Matters."  Apply 
to  Messrs.  Haseltine,  Lake  &Co.,7  and  8,  Southampton  buildings, 
Chancery-lane,  W.C. 

Patents  Nos.  25,501/1899,  "For  Improvements  in  Vacuum  Tube 
Lighting,"  and  12,582/02  relating  to  "An  Improved  System  of 
Electric  Lighting.'  Applications  to  Messrs.  Lloyd  Wise  &  Co.,  46, 
Lincoln's  Inn-fields,  London,  W.C. 

Patent  No.  28,820/02,  relating  to  "  Improvements  in  Electrodes  for 
Primary  Batteries."  Applj-  to  Messrs.  Lloj'd  Wise  &  Co.,  46,  Lincoln's 
Inn-fields,  London,  W.C. 

Patents  Nos.  15,215/95,  8,180/97,  21,548/96,  14,637/1900,  20,682,02, 
20,683/02  and  20,684,02,  all  relating  to  "Improvements  in  and  Per- 
taining to  Telegraphic  Printing  Apparatus,  Typewriters,  Apparatus 
for  Punching  Strips  of  Paper,''  &c.  Apply  to  Messrs.  Lloyd  Wi.se  & 
Co.,  46,  Lincoln's  Inn-fields,  London,  W.C. 

Patents  Nos.  7,585/05  and  5,915,05,  "Relating  to  Apparatus  for 
enabling  Telephonic  anil  Telegraphic  Messages  to  he  Transmitted  over 
the  same  Line  "  ;  and  No.  12,691  01.  ''  Relating  to  Apparatus  for  the 
Simultaneous  Transmission  of  Telephonic  .and  Telegraphic  or  other 
Currents  over  the  same  Line."  Applications  to  Messrs.  Lloyd  Wiso 
&  Co.,  46,  Lincoln's  Inn-fields,  London,  W.C. 

Patents  Nos.  4,6221900,"  For  Improvements  in  and  Mechanism  for 
Reversing  Electromotors  "  ;  and  1,617/1900,  "  For  Improvemejits  in  or 
connected  with  Carbon  Contacts  for  Electrical  Switches  and  the  like." 
Applications  to  Messrs. Brewer  &  .Sou,  55,  Chancery-lane,  Lon<lon,  W.C. 

Patent  No.  226/1904  relafing  to  "Improvements  in  Electrical  Con- 
ductors for  Ilhnninat  ing  Purposes, such  as  Lamp  Pencils  of  Filaments  "; 
No.  2,461/1901  relating  to  "Casings  or  Conduits  for  Electric  Con- 
ductors." Applications  to  Messrs.  Hyde  &  Heide,  3,  Broad  street- 
buildings,  London,  E.C. 

Patent  No.  12,629/1903  for  "Improvements  Relating  to  Electric 
Alarms.''  Applications  to  Mr.  J.  S.  Withers,  Gam.igebuildiug,  118, 
Holboru,  London,  E.C. 

Patent  No.  11,2621904  f i  r  "A  Method  for  tho  Tr.ansmission  of 
Sound  to  Long  Distances  and  Telephonic  Apparatus  therefor."  Ap- 
|ilications  to  Mr.  J.  S.  Withers,  Gamage-building,  118,  Holborn, 
London,  E.C. 
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BLBCTRICITY  SUPPLY  TABLES  AMD  DATA. 


The  Series  of  comprehensive  Tables  of  Statistical  and  Engineering 
Data  relating  to  Electricity  Supply  Undertakings  of  the  United 
Kingdom  for  Lighting,  Power  and  Traction,  are  now  completed 
and  can  be  obtained  price  6s.  6d.,  post  free  78. ;  or  printed  oa  hard 
paper  at  8s.  6d.  per  copy. 

The  book  contains,  in  addition  to  the  above-mentioned  Tables 
for  the  United  Kingdom.  Lighting,  Power  and  Traction  Tables  of 
Colonial  and  some  of  the  important  Foreign  Electricity  Supply 
and  Tramway  and  Railway  Undertakings. 

The  complete  set  of  Tables  forms  an  exceedingly  valuable  group 
of  data  and  statistics  In  a  form  specially  designed  for  ready  refer- 
ence and  comparison. 

An  Index  to  the  entire  group  of  Tables  precedes  the  main  sheets. 


Poulsen's  patent  No.  8,961/1899  for  "  Methods  of  and  Apparatus  for 
Effecting  the  Storing  up  of  Speech  or  Signals  by  Magnetically  In- 
fluencing Magnetisable  Bodies  "  ;  Pederson's  jiateut  Xo-  23,738/1901 
for  "  Inipro\ements  in  Magnetisable  Bodies  for  use  in  Telegraphones  "  ; 
Poulsen's  patent  Xo.  541/1903  for"  Improvements  in  Apparatus  for 
Storirig  and  Reproducing-  Audible  Messages  and  Signals  "  ;  antl  Poul- 
sen-Pederson  and  Schon's  patent  No.  7,292/1903  for  "  A))paratus  for 
Receiving  and  Storing  up  Messages,  Signals  and  the  like."  Applica- 
tions to  Messrs.  W.  E.  Heys  &  Son,  61,  Deansgate-arcade,  Manchester. 

Heys"  })atent  (communicated  b\'  Scott.  Varley  &  Anderson)  No. 
1,863/1900  for  "  Improvements  in  Coils  or  Helices  for  Electrical  Ap- 
paratus," No.  1,8M/19C0  for  'Improvements  in  and  relating  to  the 
Method  of  Winding  Coils  or  Helices  for  Electrical  Purposes,"  and 
No.  5,257/1900  for  "  Improvements  in  Apparatus  for  Winding  or  Pro- 
ducing Coils,  Bobbins,  Helices  or  the  like  for  Electrical  and  other  Pur- 
poses." Applications  to  Messrs.  W.  E.  Heys  &  .Son,  51,  Deansgate- 
arcade,  Manchester. 

Pale's  patents  Nos.  6,873  and  9,397/1904  for  "  Improvements  in  and 
relating  to  '  Clusters '  for  Incandescence  Electric  Lanifis."  Apjilications 
to  Messrs.  W.  E.  Heys  &  Son,  51,  Deansgate-arcade,  Manchester. 

Patent  No.  21,890,1903,  relating  to  "Apparatus  for  E.xlracting 
Rubber,  (Jums,  &c  "  Inquiries  to  Messrs.  Ciuikshanlc  JC  Fairweather 
(Ltd.',  65  it  66,  Chancerv  lane,  London,  W.C. 

Patents  Nos.  2,453  and  2,451(1931,  relating  to  "Alarm  Systems." 
Applications  to  Messrs,  Fell  &  .lames,  1,  Queen  Victoria-strest,  London, 
E.C. 

Further  particulars  of  the  above  patents  are  given  in  advertisements 
on  another  page. 

Railway  Signalling  Apparatus.— The  proprietors  of  British 
Letters  Patent  Xo.  20,l:ii  01,  "  Pislating  to  Railway  Signalling 
Apparatus,"  desire  to  license  British  manufacturers  to  make  in 
Great  Pititain  railway  signalling  apparatus,  or  they  would  consider 
propositions  for  the  sale  of  same.  Farther  particulars  of  the  patent 
are  given  in  an  advertisement,  and  applications  should  be  made  to 
Messrs.  Hoult,  Wade  &  Tennant,  111-112,  Hitton  garden,  London, 
E.C. 

Building  Sites. — The  facilities  offered  for  the  acquisition  of 
eligible  bnilding  sites  for  the  erection  and  operation  of  large  trading 
concerns  is  a  subject  just  now  of  considerable  interest.  There  are 
certain  industrial  centres  where  natural  facilities  are  added  to  other 
material  advantages.  The  City  of  Dundee  is  one  of  these  favour- 
ably-situated localities,  and  the  action  of  the  City  authorities  in  call 
ing  attention  to  the  advantages  offered  is  one  to  be  commended. 
Situated  on  the  River  Tay,  cheap  water  carriage  to  ports  in  (ireat 
Britain  and  the  European  Continent  is  avoidable,  and  the  City  is 
directly  connected  with  all  the  principal  railway  lines  by  the  Cale- 
donian and  North  British  Railways  Land  is  available  in  abund- 
ance and  water  is  good  and  plcntiftd.  The  municipal  authorities 
offer  liberal  terms  to  those  who  are  disposed  to  establish  now  indus- 
tries in  the  City,  and  when  wo  add  that  tlie  Corporation  arc  in  a 
position  to  give  an  unlimited  supply  of  electrical  energy,  that  male 
labour  is  to  be  obtained  plentifully,  that  there  is  a  good  and  cheap 
tramway  service,  and,  finally,  that  the  local  rates,  compared  with 
other  seaport  districts,  are  low,  it  will  be  agreed  that  Uundoe  has 
established  its  claim  to  he  regarded  as  ono  of  the  best  industrial 
centres  in  the  I'nited  Kingdom. 

Partner  Wanted. — A  partner  is  wanted  in  a  siniU  electrical 
iiianulacturing  business,  to  bring  in  at  least  i;2,00O  fjr  developing 
several  patents.     See  an  advertisement. 

Electrical  Workshop  Wanted.  .\n  amateur  electrician  re 
(Miires  the  temporary  use  of  a  workshop.     Sec  adverlisoiuent. 

Electric  Conduit  for  Surface  Work. -The  accomponying  illus- 
tration shows  details  of  a  new  form  of  conduit  that  has  hp(^n  pro- 
tected by  Mr.  O.  (tladman  Sirnoy,  of  l(i,  Chaucer-road,  London, 
S.E.,  for  use  more  especially  for  interior  surface  wiring,  liriclly, 
the  conduit  consists  ot  a  gapped  tube,  the  gap  being  smnllcr  than 
the  maximum  internal  diainotor  of  the  tube,  with  flanges  for  fixing 
purposes.  The  wires  are  laid  in  tlio  conduit  and  held  witliin  by  the 
natural  twist  in  the  wires  "taking  up"  within  the  conduit.  The 
conduit  is  made  continuous  by  moans  of  one  typo  of  clip  only,  which 


is  also  used  to  attach  tees,  bends,  inspection  boxes,  &3,  The  conduit 
is  fixed  by  screws  or  nails  through  the  flanges,  which  are  punched 
where  required.  The  back  of  the  tube  is  kept  clear  of  surfaces  by 
the  tianges,  which  allow  air  to  pass  freely  all  round  the  conduit  and 
thus  prevent  unequal  temperature  within  the  tube,  the  cause  ot 
most  condensation  and  corrosion  troubles.  Sudden  changes  in  tem- 
perature, which  set  up  condensation,  &c.,  will  also  quickly  disperse 
the  same,  the  gap  acting  as  a  natural  ventilator.  Alterations  and 
additions  can  also  be  easily  carried  out,  because  it  is  only  necessary 
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S.\R.NEv's  Elel-tbic  Conduit  for  Scrface  Work. 

to  pull  out  wires  from  any  length  of  conduit  at  the  point  of  alteration 
or  addition,  and  after  inserting  the  necessary  box.  tee,  or  bend  all 
wires  can  be  replaced  quickly  at  a  great  saving  of  time  and  labjar. 

A  Converted  Lyre.— We  learn  that  to  Mr.  .1.  K,  Drydges, 
borough  electrical  engineer  of  Eastbourne,  belongs  the  credit  of 
being  the  tirst  to  adopt  the  most  modern  methods  of  trimming  for 
the  whole  of  his  street  lamps,  comprising  swan  neek?,  street  span- 
ning and  centre  pole  varieties,  thus  reducing  to  a  minimii;n  the 
difficulties  and  dangers  besetting  their  trimaaingand  cleaning.  The 
contact  and  suspension 
device  of  the  method 
adopted,  which  is  sup- 
plied by  the  London 
Electric  Firm,  Croy- 
don, is  fixed  in  the  hood 
of  the  carrier.  Across 
arm  is  fitted  right 
through  the  hood,  and 
a  wire  rope,  working 
over  pulleys,  unlocks 
the  suspension  device, 
draws  the  lamp  out 
horizontally  clearof  the 
pole,  and  then  lowers 
It  vertically,  a  single 
winch  fitted  in  the  base 
of  the  pole  (operated  in 
tlie  same  direction  all 
the'  while)  doing  the 
whole  of  these  opera- 
tions, and  conversely 
re-hoisting  and  taking 
the  weight  of  the  lamp 
olT the  rope.  The  con- 
tact-suspension device 
is  positive  in  action, 
does  not  depend  on  tho 

operation  of  spring,^,  levers,  balls,  chitches  or  otlior  similar  con- 
trivances, and,  being  on  tho  conccn  rie  principle,  do:8  not  require 
to  bo  manciuvred  to  ensure  correct  polarity.  The  winch  is  self- 
sustaining  in  all  positions  without  ratchets,  p.iwU  or  gear  whoeL. 
and  will  not  run  haeV. 

CATALOGUES.  &c. 

"/lc;7»i(/"  Lam/)/. — Wo  have  received  from  The  ICIoctricul  Co.  an 
attractive  pamphlet  sotting  out  tho  advantages  of  the  "  .\egiiii  " 
lamp,  together  with  a  piece  of  apparatus  which  is  bjsl  >l(>scrib;id  as 
a  "sort  of  ready  reckoner.'  Its  purpose  is  to  show  tho  saving 
effected  by  using  "  Aogaia  "  instead  of  ordinary  "  cirbou  "  lamps. 
We  cannot  give  this  arrangeiiiont  liighor  praise  thin  to  say  it  fullila 
this  object.  Tho  costs  ot  Lurning  "  .V-jgnia"  and  "  carbdii  "  lamps 
of  2.''ic.p.  and  .'lOe.p.  respectively  are  arrangjd  in  oppo-nitn  halves  ot 
a  movable  disc,     liy  moving  the  appropriate  section  up  into  place 
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the  cost  for  25,  50,  100,  500  and  1.000  hours,  with  power  at  3id., 
4y.  or  5d.  per  unit,  is  easily  read  olT. 

I'rf.icol  House  Fuse  Boxes. — It  will  not  require  any  great  effort  of 
retrospection  on  the  part  of  'I'hr  Elertrician  readers  to  recall  house 
fuse  boxes,  which  wore,  to  put  it  mildly,  scarcely  up  to  their  work. 
These  inellicicut  npparali  are  gradually  being  replaced,  and  with 
full  confidence  we  can  recommend  "  Preseot  "  boxes  for  this  pur- 
pose. From  the  very  nature  of  its  work  the  house  fuse  box  often 
finds  its  resting  place  in  a  more  or  less  damp  cellar,  and  seldom  does 
it  rise  above  basement  quarters.  It  is,  therefore,  necessary  that 
it  should  be  designed  on  perfect  damp-proof  lines,  while  care 
should  be  taken  that  no  tampering  can  be  indulged  in.  These  con- 
ditions are  admirably  fulfilled  by  the  boxes  of  the  British  Insu- 
lated &  llelsby  Cables.  They  are  made  in  a  number  of  varying 
sizes  and  designs  suitable  for  all  usual  types  of  cables.  Some 
examples  shown  in  a  recently  issued  list  are  specially  adapted  for 
non  hygroscopic  cables,  while  others  are  provided  with  sealing 
boxes  for  the  paper  insulated  type.  In  our  glance  through  the  cata- 
logue we  notice  a  description  of  the  Preseot  switch  cutout,  which 
consists  of  a  double  or  triple  pole  quick-break  switch,  the  same 
number  of  single-pole  fuses,  and  a  sealing  chamber.  The  whole  is 
remarkably  compact,  and  should  find  useful  application  on  both 
power  and  lighting  circuits.  Engineers  and  contractors  will  be 
oniply  repaid  by  a  clofe  study  of  this  catalogue. 

"  Simj'h 'ifif  ill  Cooking. -Ihe  receipt  of  the  tempting  lists  of  the 
Simples  Co.  make  us  yearn  for  the  opportunity  to  rent  a  flat  and 
therein  experiment  with  a  large  number  of  the  Simplex  electric 
cooking  and  heating  apparatus.  The  new  Simplex  catalogue  con- 
ti  ns  a  large  variety  of  kettles  tor  at'cernoon  tea  and  other  domestic 
purposes,  which  will  doubtless  be  appreciated  during  the  too  quickly 
approaching  winter.  Mere  man  is  catered  for  by  a  number  of  taste- 
ful hot  water  jugs  and  shaving  pots,  while  the  secrets  of  the  ladies' 
dressing-room  are  disclosed  by  a  curling  tongs  heater.  It  is  hardly 
necessary  to  call  attention  to  other  "  Simplexities,"  for  they  must  be 
already  well  known;  we  can  b.it  recommend  those  who  are  starting 
in  tlat  life  to  give  electric  cooking  a  trial,  they  will  not  be  disap- 
pointed. 

"  Fuol-l'roof'  Swilclici. — We  are  not  certain  that  Messrs.  Berry, 
Skinner  &  Co.  are  to  be  credited  with  the  extremely  expressive  ad- 
jective "foolproof."  But  if  they  ate  not  the  original  inventors 
they  have  certainly  applied  it  with  good  effect  to  the  switches  which 
they  manufacture.  We  have  just  received  a  descriptive  pamphlet 
on  these  switches  and  from  a  close  study  it  appears  that  by  using  them 
not  only  is  water  and  dust  tightness  ensured  but  the  electrical  de- 
tails have  been  designed  to  meet  all  requirements  both  as  regards 
current  carr3-ing  capacity  and  reliability.  Further,  it  is  impossible 
to  take  "off"  the  cover  with  the  switch  on  or  to  leave  the  switch 
in  any  intermediate  position  between  "  on  "  and  "ofl'." 

■  "  Elritrical  Bulletin." — An  interesting  number  of  the  "  Electrical 
Bulletin  "  is  that  just  issued,  which  is  called  an  "  Exhibition  "  num- 
ber. There  is  a  good  article  on  the  domestic  side  of  electricity 
supply,  which  is  exemplified  by  the  heating  and  cooking  exhibits 
at  the  Franco-British  Exhibition.  Keference  is  made  to  the  in- 
teresting metal  filament  cluster  lamp  of  the  Steam  Electric  Lamp 
Co.  Various  cleanly  labour-saving  electrical  devices,  with  which 
our  readers  are  familiar,  are  also  illustrated  and  described.  The 
striking  difference  between  the  electrical  and  gas  exhibits  at  the 
exhibition  is  humorously  described  in  a  short  article,  wherein 
the  value  of  gas  as  a  heating  agent  (in  the  wrong  place)  is  very  well 
shown.  We  are  not  impressed  by  the  pictures  showing  the 
"  Swallow's  "  return,  but  here  again  the  heating  effect  of  gas  must 
have  been  proved  in  a  malapropos  way,  tor  there  must  have  been  as 
much  heat  outside  as  inside  the  "  Swallow." 

.Steam  Viliinq.-i. — We  have  received  from  Messrs.  Joseph  Shaw  & 
Son,  Iluddtrsheld,  a  copy  of  their  new  catalogue,  which  contains 
illustrated  particulars  and  prices  of  a  number  of  specialities  in  steam 
fittings,  includmg  the  improved  "thaw"  valves,  water  gauges, 
water  level  indicators,  pressure  gauges,  steam  traps,  gunmetal 
steam  fittings,  lubricators,  cocks,  castings,  &c.  The  firm  speciahse 
in  valves  for  superheated  steam,  and  all  valves  and  fittings  are 
put  to  steam  or  hydraulic  tests  to  double  their  working  pressure. 

Imports.  — The  following  are  oilieial  values  of  electrical  machinery, 
material,  and  apparatus  imported  into  this  country  («)  during -Inly, 
1908,  and  ('))  during  the  current  year  from  Jan.  1  to  .luly  81, 
with  the  increases  or  decreases  compared  with  the  corresponding 
periods  of  1907  :  — 

Electrlc.d  niar-binery  (a)  £70,920  (decrease  £26,852);  (Id  £397,929 
(increase  £60,403)  ;  telegraph  and  telephone  cables  (d)  £10,801  (<Ie- 
cre.i.se  £10,950),  (hi  £75,312  (decrease  4:97,513)  ;  telegraph  and  tele- 
phone apparatus  (a)  £14,796  (dccrea,>-e  £6,066),  (//)  £114,423  (deorea.se 
£36,713)  ;  other  electrical  wiresaud  cables,  rubber  insulated  (n)  £6,478 
(increase  *:3,453),  (h)  £45,729  (decrease  £2,301) ;  with  other  insulations 
(a)  £8,063  (increase £1,982),  (h)  £65,096  (increase  £18,120).  Tlie  follow- 
ing were  not  separately  enumerated  lust  year  :  Carbons  ('()  £11,388, 
(h)  i98,153;  glow  lamps  (a;  £20,330,  {h)  £144,552;  arc  lamps  and 
electri;searchlightsiaj£531,(i)  £2,374  ;  parts  of  arc  lamps  and  search- 
lights   (other   than   carbonsj   (a)   £4,851,    (6)   £30,765;  primary  and 


secondary  batteries  (n)  £5,049,  ('»)  £29,697.  Total  of  electrical  good.s 
and  apparatus,  other  than  machinery  and  telegraph  and  telcphono 
wire  (a)  £93,242  (decrease  £14,667),  ('0  £675,918  (decrease  £64,223). 

Exports. — The  exports  of  electrical  machinery,  material,  ko. 
(a)  during  July,  190S,  and  (6)  during  the  current  year  from 
Jan.  1  to  July  iil,  and  the  increases  or  decreases  compared  with 
the  corresponding  periods  of  1907,  are  as  follows  :^ 

Electrical  machinery  {a)  £126,466  increase  £30,692',  (lA  £768,408 
(increase  £219,701) ;  telegraph  and  telephone  cables  (n)  £78,555  (in- 
crease £36,391),  ('/)  £315,811  (decrease  £280,520) ;  telegraph  and  tele- 
phone apparatus  (<()  £13,569  (decrease  l'5,438),  [h)  £93,561  (decrease 
£11,453)  ;  other  electrical  wires  and  cables,  rubl)er  insulated  i")  £21,432 
(decrease  £1,393),  (/■) £159,062 (incrca.se  £3,C67);  with  other  insulations 
(a)  £27,859  (increase  £12,9^9),  (/;)  £162,440  (incrc.iso  £33,827).  The 
following  were  not  &e|)arately  enumerated  last  vcar  :  Carbons  fal 
£1,160,  ('')  £5,013;  glow  lamps  (a)  £6,989,  (/-)  £31,770  :  arc  lamps  .and 
searchlights  ('()  £2,3()1,  (/))  £12,954  ;  partsof  arc  lampsand  searchlights 
(other  than  carbons)  id)  £1,107,  [h)  £9,308  :  primary  and  .secondary 
liatteries  («)  £8,069,  (/i)  £39,978,  Total  of  elect ri(-al  enods  and  ap|)ara- 
tus,  other  than  machinery  and  telegraph  and  telephone  wire  ('«) 
£189,347  (increase  £52,528),  (h   £1,031,332  (decrease  £238,453). 

BANKRUPTCIES,  LIQUIDATIONS,  &c. 

The  summary  of  affairs  in  the  matter  of  Illuminated  Signs  (Ltd.) 
shows  debts  and  liabilities  £788.  .Ss.  3d.,  against  assets  nil,  when 
preferential  creditors  and  debenture  holders  have  been  satisfied. 
The  total  deficiency  as  to  contributors  is  £4,175.  3s.  3d. 

The  company  was  incorjiorated  Oct.  10,  1905,  with  a  nominal  cajjital 
of  £3,000  in  £1  shares,  and  took  over  certain  inventions  ami  patents 
for  producing  coloured  and  ornamental  light  effects  in  facias,  signs,  &c. 
The  company  was  promoted  by  the  venilor,  Mr.  Sidney  T.  Mowbray. 
No  prospectus  was  issued  or  invitation  for  public  subscriptions.  The 
first  directors  were  S.  T.  Mowbray,  managing  director,  at  £7  per  week  ; 
F.  H.  Mowbray  and  Charles  V\ .  Longford.  The  latter  resigned  on 
Nov.  8,  1906.  "  Mr.  S.  T.  Mowbray  resigned  Nov.  21,  19&7,  and  Mr. 
Horace  .S.  Imbcr,  who  was  managing  director  at  £10  jner  week,  re- 
signed Dec.  9,  1907,  when  Mr.  A.  F.  Durlacher  joined  the  board.  The 
total  ca|.)ital  issued  is  £3,387,  £2,CO0  of  which  was  |.iaid  to  the 
vendor  for  the  inventions  and  patents  taken  over  as  above-men- 
tioned. £5C0  was  issued  to  Mr.  H.  S.  Imber  for  obtaining  orders 
and  in  consideration  of  his  becoming  managing  director,  and  £887 
was  suli.scribed  in  cash.  First  mortgage  debentures  for  £350, 
at  7J  per  cent.,  were  issued  on  Dec.  2,  1907,  in  favour  of  A.  F. 
Durlacher,  in  consideration,  it  is  stated,  of  cash  advanced  and  to  be 
advanced  to  the  companj-.  On  Dec.  17,  1907,  £125  of  debentures,  at 
74  per  cent.,  were  issued  to  C.  W.  Langford  for  cash  also  said  to  have 
iieen  advanced  Ijy  him.  The  business  of  the  company  appears  to  have 
been  carried  on  at  a  loss  from  the  start.  On  .luly  3  last  Mr.  C.  F. 
Farmery,  secretary  of  the  company,  was  appointed  receiver  for  the 
debenture  holders  and  is  now  in  possession.  Failure  attributed  to 
"  loss  on  witlidrawal  of  illuminated  sign  at  Cauiberwell  Palace  of 
Varieties  by  order  of  London  County  Council  and  defective  raatei'ial 
supplied  by  an  electrical  company,  thereby  occasioning  loss  and  can- 
cellation of  orders,  lack  of  working  capital  and  bad  debts."  Unsecured 
liabilities,  amounting  to  £788.  3s.  3d.,  are  chiefly  in  resi)ect  of  goods 
supplied,  law  costs  and  the  estimated  unsecured  balance  due  npou 
clelieutures. 

W.  Terrell  Carnett  (trading  as  W.  T.  Garnett's  Cable  Co.), 
Barkerend  Mills,  Bradford,  has  been  adjudicated  bankrupt.  First 
meeting  of  creditors  Aug.  26  at  12,  Duke-street,  Bradford,  and  the 
public  examination  on  Oct.  7  at  the  County  Court,  Bradford. 

It  is  expected  that  the  total  liabilities  will  amount  to  about  £94,000, 
liabilities  expected  to  rank  £53,000,  and  assets  estimated  at  £10,000. 
Debtor,  formerly  a  worsted  spinner,  in  1895  started  business  as  a 
manufacturer  of  electric  cables.  ■ 

A  meeting  of  the  creditors  of  the  riiv..te  Telephone  Co.  (Ltd.) 
will  be  held  at  27,  Chancery- lane,  London,  W.C,  on  Aug.  2'j. 

Claims  against  the  Empire  Electric  Light  &  Power  Co.  (Ltd.)  by 
Aug.  31  to  Mr.  W.  Allnutt,  5,  Lime  street,  London,  E.G. 

The  Blackpool  Electric  Tramways  (South),  Ltd  ,  is  being  wound 
up  voluntarily.  Messrs.  Andrew  McGowan  and  T.  McWiUiam,  43, 
Castle-street,  Liverpool,  are  liquidators.  A  meeting  of  creditors 
will  be  held  on  Aug.  28  at  the  above  address. 

On  July  30  an  oi'der  was  made  by  the  High  Court  appointing  Mr. 
F.  Taussig,  67,  Aldersgate- street,  London,  E.C.,  and  Mr.  F.  J. 
Tiffin,  3,  Great  Winchester-street,  London,  E.C  ,  a  committee  of  in- 
spection to  act  with  the  liijuidator  (Mr.  H.  Brougham)  in  the  wind- 
ing up  of  the  Kevan  Electric  Co.  (Ltd  ). 


BOOKS  RECEIYED. 

(Copies  of  tlie  uadermcntioned  worlis  can  he  lia-i  ifoai  TV  dUci'-icmti  ollic?,  p)8t  free, 
oil  receipt  of  publislieit  price,  ft'idiiig  3'J.  for  bojln  publisUed  under  23.  Add  ItJ  per 
cent,  for  abroiulor  for  forei^'n  booksj. 

"  Die  Entwickelung  der  Telegraphie  und  Telephonie."  By  Dr. 
Kichard  Hennig.     (Leipzig:  .Johann  Ambrosius  Barth.)     M.  4. 

"  Electric  Lighting  and  Power  Distribution. '  By  W.  Perren 
Maycock.   Vol.  I.   7th  edition.   (London  :  Whittaker  i.»c  Co.)  6s.  net. 
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COMPANIES'  MEETINGS  AND  REPORTS. 

Willans  &  Robinson  (Ltd.) 

A  debenture  holders'  meeting  was  held  in  London  on  Friday  hist,  at 
which  a  resohition  with  reference  to  the  proposed  sale  of  the  com- 
pany's works  at  Queen's  Ferry  was  considered.  Mr.  Makk  Robinson 
presided. 

.  The  SECRETARY  (Mr.  C.  S.  Essex)  read  the  notice  convening  the 
meetincr,  and  the  chairman  briefly  reviewed  the  history  of  the  com- 
pany's Queen's  Ferry  undertaliing.  He  said  that,  thanks  mainly  to 
the  large  reserve  fund  which  was  accumulated  in  the  company's  pros- 
perous°days,  they  had  been  able  to  tide  over  tlie  difficult  position 
which  tlie  diminished  jiroHtableness  in  the  company's  main  business 
carried  on  at  Rugby  had  brought  about.  Despite  all  that  had  occurred, 
they  had  never  had  an  overdraft  at  the  bank,  nor  had  they  missed  a 
cash  discount  which  miglit  have  been  obtained  by  prompt  payment. 
They  had  left  no  stone  unturned  to  make  the  Queen's  Ferry  works 
a  profit-earning  undertaking,  and  with  the  \ie\v  of  assisting  a 
private  sale  as  a  going  concern  they  had  kept  the  works  going 
for  some  years.  This  had  involved  them  in  a  considerable  annual 
loss,  and  the  directors  had  now  come  to  the  conclusion  that 
the  works  must  be  discontinued  and  be  offered  for  sale  b\-  auction. 
This  opinion  had  been  confirmed  and  supported  by  the  trustees  for  the 
debenture  holder-.  He  would  like  to  add  that  at  the  end  of  1907  the 
valuation  of  their  freehold  premises,  plant  and  machinery  at  Rugby 
and  'Ihames  Uitton,  probably  a  vei-y  conser\-ative  valuation,  was 
£315.641,  taking  no  account  o"f  Queen^s  Ferry,  whatever  the  value  of 
these  works  might  be.  or  of  the  other  items  which  made  up  £749,443, 
the  total  on  the  credit  side  of  their  balance  sheet.  As  the  entire  de- 
benture debt  was  but  £246,154,  and  as  the  trustees  held  investments 
costing  £28,983  (the  fire  insurance  fund),  it  would  be  agreed  that  the 
debenUue  holders  were  well  covered,  whafiver  might  happen  to 
Queen's  Ferry.  He  then  moved  the  adoption  of  the  resolution  ap- 
proving the  sale  of  the  company's  leasehold  interest  in  Ferry  Works, 
Queen's  Ferry,  according  to  the  terms  of  tlie  resolution,  which  had 
been  distributed  amongst  the  delDenture  holders. 

Mr.  H.  LASKEY  seconded  the  resolution,  which,  after  a  brief  dis- 
cussion, was  carried. 

It  was  arranged  to  take  a  poll,  and  at  the  close  the  chairman  said 
the  meeting  represented  the  amount  of  £144,921  of  debentures  in  per- 
son or  by  proxy,  and  the  votes  were  £136,585  in  favour  of  the  resolu- 
tion, and  none  against.  He,  therefore,  declared  the  resohition  carried, 
and  the  proceedings  terminated. 

LONDON  &  NORTH  WESTERN  RAILWA'Sf  CO.  —At  the  meeting  of  the 
shareholders  last  week  a  motion  «as  almost  unanimously  adopted  for 
providing  for  the  ca|iital  expenditure  of  £3,051,334  for  the  Eustou- 
W'atford  electric  line. 

MIDLJlND  RAILWAY  CO. — At  the  meeting  last  week  the  chairman 
I  Sir  E.  Paget)  referred  to  the  electrification  of  their  railway  between 
Lancaster,'^iMorecambe  and  Heysham,  and  said  it  was  an  experiment 
of  very  great  interest,  but  he  wa.s  not  yet  able  to  say  that  it  would  be 
safe  to  extend  it  to  the  main  line.  All  he  coulil  say  now  was  that  the 
electrified  line  was  used  for  local  trallic  and  was  working  exceed- 
ingly well. 

NORTH  LONDON  RAILWAY  CO.— At  the  meeting  last  week  Lord 
Rathniore  had  a  doleful  tale  to  tell  of  reduced  p.assenger  receipts  and 
increasing  competition  by  electric  tramways.  &e.  This  competition 
could  not  very  well  be  increased,  for  the  body  of  their  unfortunate 
railway  had  been  so  eft'ectually  blistered  on  every  sirle  by  electrical 
competition  that  there  was  no  more  space  left  to  apply  further  un- 
plcc.>^unt  plasters  of  a  like  kind.  As  to  remedies,  there  was  the  expen- 
sive one  of  a  reduction  in  fares,  and  they  had  also  been  reconnnende<l  to 
proceed  with  the  work  of  electrification.  They  had  within  llic  last  few 
months  been  appoached  by  two  of  the  greatest  electrical  engineering 
companies  in  England  with  a  view  to  making  an  in\estigation  into  the 
cost  and  ilcsii-ability  of  electrifying  the  line,  but  those  companies  had  not 
gone  far  in  their  investigation  when  they  found  that  it  would  be  useless 
logo  further  until  the  (!.N.,  L.  A'N.W. ,  (i.E.  and  other  companies  over 
whose  lines  the  North  London  trains  ran  electrified  parts  of  their  sys- 
tems. Jncluding  rolling  stock,  the  expenditure  on  eli'Ctrificaliiui 
could  not  come  to  much  less  than  £1,000,000. 

SOUTH  AMERICAN  LIGHT  &  POWER  CO.  (LTD. )— The  report  for  the 
year  I  ndid  .Mairli  .-l^ilcs  lli;il  I  be  ncl  .■unuiint  .il  credit,  of  profit  ;ind 
ioHs  IS  £2,309,  and  the  directors  leioiinni'rid  a  dividend  iif  ij  per  I'l-nl . 
on  the  £100,000  capital  issHe<l.  The  Hahi.i  Hlauca  >V  North  Western 
Railway  (Jo.  are  idjout  to  erect  a  large  power  station  at  Hahia  iihmca, 
which  the  directors  consider  will  enable  thorn  to  moet  the  future  con- 
siderable increase  in  the  company"!*  business. 


NEW  COMPANIES,  STATUTORY  RETURNS, 
RECEIVERS  AND  MANAGERS,  &c. 


NEW  COMPANIES. 

GENERAL  RAILWAY  SIGNAL  CO.  LTD)  ( )3,155.)— RoR.  Aug.  10, 
capital  £100  in  £1  shares,  to  curry  on  tlie  bminoss  of  railway  signal- 
llng  engineers,  inanufucturors  and  installers  of  and  deiilers  in  signal 
appliance..,  railway  oiigineorK  und  coutraelor.s,  eloctriciuns,  eloelric 
/mil  pneumatic  engineers,  ^c. 


W.   SEYMOUR  (LTD.)      (99,208.)— Reg.   Aug.   14,  capital  £1,050  in 
1,000  preference  shares  of  £1  each  and  1,000  ordinary  shares  of  Is. 
each,  to  adopt  an  agreement  with  W.  Seymour  and  to  carry  on  the  busi- 
ness of  electrical,  mechanical,  sanitary  and  motor  engineers,  &c.    Pri 
vate  company.  Reg.  ollice,  1,  Ellis-street,  Sloane-street,  London,  S.W. 

SPARKS  (SHEFFIELD)  (LTD.)  (99,170.)— Reg.  with  capital  £1,000  in 
£1  shares,  to  carry  on  the  business  of  electrical  and  mechanical  engi- 
neers, manufacturers  of  and  dealers  in  electric,  magnetic,  telephonic, 
telegraphic  and  other  appliances  and  apparatus,  &c.  Priv.ite  company. 
First  directors,  Mrs.  JI.  J.  Horton,  E.  C.  Clayton  and  B.  Lake.  Reg. 
office,  11.  Broomhall-street,  Sheffield. 

THORPE  METER  SYND.  (LTD.)  (99,191.)— Reg.  Aug.  13,  capital 
£9,000  in  £1  shares  (3,000  founders'),  to  acquire  from  W.  B.  Thorpe  an 
invention  relating  to  an  electricity  meter  and  to  turn  same  to  account. 
Private  company.     The  first  directors,  J.  M.  Gatti,  H.  P.  Miles  and 

E.  A.  ue  Paiva,  J.P,    Reg.  office,  11,  ■\'ictoria-street,  London,  S.W. 

STATUTORY  RETURNS. 

BRITISH  ACCUMULATOR  CO.  (LTD.)- -Return  to  .June  24  gives  capital 
as  £5,000  in  £1  shares,  all  of  which  have  been  taken  up.  £2.603  has  been 
received  and  £2,500  is  considered  as  paid.     Mortgages  and  charges,  nil 

ILFRACOMBE  ELECTRIC  LIGHT  &  POWER  CO.  (LTD.)— In  return  to 
June  15th  capital  is  £15,000  in  £5  .shares,  of  which  67  have  been  taken 
up.     £335  has  lieen  received.     Mortgages  .and  charges,  nil. 

NORTHWOOD  ELECTRIC  LIGHT  &  POWER  CO.  (LTD.) -The  capital  in 
return  to  .July  23  is  £30.000  in  15,000  ordinary  and  15,000  prefererice 
shares  of  £1  each,  of  which  12,357  ordinary  and  6,730  preference  have 
been  taken  up.  £1  per  share  has  been  called  up  on  8,132  ordinary  and 
6,730  preference,  and  £14,862  has  been  received.  £4,225  is  considered 
as  paid  on  4,225  ordinary.     Mortgages  and  charges  nil. 

WOLVERHAMPTON  DISTRICT  ELECTRIC  TRAMWAYS  (LTD.)— Return 
May  7th  gives  cajjital  as  £200,000  in  £5  shares,  of  which  32.200  have 
been  taken  up.  £5  [ler  share  bus  been  called  up  on  31,950  and  5s.  per 
share  on  252  shares  and  £159,812.  10s.  has  been  received.  Mortgages 
and  charges,  £100,000. 

RECEIVERS  AND  MANAGERS. 

BIRMINGHAM  ELECTRICAL  CASE  CO.  (LTD.)— Notice  of  the  appoint- 
ment of  P.  T.  Thompson,  21,  Salisljurj-road,  Handsworth,  as  receiver, 
on  June  18,  1908,  under  powers  contained  in  an  instrument  dated 
April  10,  1908,  has  been  filed  pursuant  to  sec.  11  (2)  of  the  Companies' 
Act,  1907. 

HEADLAND'S  PATENT  ELECTRIC  STORAGE  BATTERY  CO.  (LTD.)— 
Notice  of  the  ajiijointinent  of  G.  D.  Price,  Finsbuiy  House,  Blomfield- 
street,  E.G.,  a-s  receiver  or  manager,  on  Feb.  25,  1900,  under  powers 
contained  in  mortgage  deiientures  dated  Nov.  8,  1895,  has  been  filed 
pursuant  to  sec.  11  (2)  of  the  Companies  Act,  1907. 

PRIVATE  WIRE  &  TELEPHONE  INSTALLATION  CO.  (LTD.)— Notice  of 
appointment  of  J.  E.  Ward,  C.A. ,  122,  Cannon-street,  E.C.,as  receiver 
and  manager,  by  ordei-  of  Court,  dated  July  29,  1908,  has  been  filed 
pursuant  to  sec.  11  (2'  of  the  Conipanies  Act,  1S07. 

X  ELECTRIC  ACCUMULATOR   CO.   (LTD.)— Notice  of  ap|)ointmeut  of 

F.  H.  Kingham,  (J.A.,  9,  Fincluircli-street.  E.G.,  as  receiver  and 
manager.  Iiy  order  of  Court,  dated  .March  7,  1908,  has  been  filed  pur- 
suant to  sec.  11  (2)  of  the  Companies  Act,  1907. 


CITY  NOTES. 

MEMORANDA  (Aug.  20).— Bank  rate24  per  cent,  (since  May  28, 1908). 
Price  of  silver,  23,iid.  per  oz.  Consols  861— 86s  for  money  and  86,',,  — 
86,",:  account.  Consols  Pay  Day,  Sept.  1 ;  Stock  and  Shares  Continua- 
tion Days,  Aug.  25  and  Soi>l.  d  ;  Ticket  Days,  Aug  26  aiul  Sopl.  10  ; 
Pay  Days,  Aug.  27  mihI  Sc|.i.  11. 

i'Kii'Ks  OF  Mkt.m.s  (London).— Co/)/)fc,  cash,  60i— 60,ii  ;  three 
months,  60^ -61^.  Lead,  English,  13V— 14  ;  foreign,  15,",,— 134. 
.Vy/r/^r,  foreign,  iy,a—19J.  Tin,  English,  132J— 1354  :  foreign,  cjisli, 
1321— 1333,  three  months,  133S— 134;.  /io;»,  Cleveland,  Ciish,  51/6  — 
51/9,  three  months,  50  9  -50/10.      

HADFIELD'S  STEEL  FOUNDRY  (LTD.)  The  directors  liavc  declared 
an  iMlrrini  dividend  .it  the  rale  of  5  per  cent.  (I.s.  per  share)  on  the 
ordinary  ,~liaic-^  fm'  the  past  half-year. 

HUDSON  &  BOWRING  (LTD.)  —The  directors  have  declared  a  diviilcnd 
of  2.-.  pri  sh.ni  .111  (liiiirdiiiaiy  sli.iies  for  the  half  year  ended  Juno  30. 

NORTHAMPTON  ELECTRIC  LIGHT  &  POWER  CO.  (LTD.)  The  directors 
have  declared  an  interim  dividend  at  the  rate  of  44  per  cent,  (less  tax) 
on  the  H  iirdiiiiirv  sli.ircs  for  the  pa^l  half-year. 

SOUTH  AMERICAN  LIGHT  &  POWER  CO.  (LTD.)— The  directors  recom- 
mend a  di\  id(  lid  of  '.!  p.Tcnit.  on  I  he  ordinary  shares  for  tlic  past  year. 

STOCK  EXCHANGE  NOTICES  -'I'lie  .Slock  Exchange  commilteo  have 
granted  ipiolations  to  67,200  £5  fully-paid  ordinary  and  'i[0,000  £5 
lully  paid  ()  per  cent  cumulative  prcfcrenco  shares  of  the  i'lillnl  Ktrf- 
irir'Triimti-iii/i  of  MniiU  Viilro  (/Jil.).  and  £1,000,000  5  per  coiil.  third 
mortgage  rleben'tures  of  VirWiv,  Son.i  d'  .Vnrim  {IM.).  The  commilteo 
have  been  asked  to  allow  S(166,600  additional  30  your  5  per  cent.  »100 
and  8500  gold  bonds  of  the  Hio  tli  .Innrirn  Trnrnmiy,  l.iijhl  ■(•  Pnirrr  Co. 
(L'll.)  to  bi-  i|iinli-d. 

TORONTO  POWER  CO.— This  is  the  title  of  a  new  company  formed  to 
take  over  llie  undertaking  of  thu  Electrical  Development  Co.  of  Toronto. 
The  new  company  is  controlled  by  the  Toronto  Street  Railway  Co, 
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Aberdeen  Oorporfttion |  Aug 

Alrfrle  I       *. 

Aimlo*'A^8^o^^ '* 

Ayr  t\)rporation |       n 

Baker  St.  &  Waterloo  By....  |      „ 

Bvotiley 

B»rrow  

Bath  Klectric  Trams.  Ltd... 
Birkenhead  Corporation  ... 
Birminnham  Corporaiion... 

Bimuinnhaiu  A  Mid July 

Bl»ckburn  Carporatlon 

Blackpool  Corporation 

Blacki>ool  and  Fleetwood ... 

Bolton  Corporation 

Bombay     

Bounicmouth  Corporation.. 

Bradfurd  Corporation 

Brinhtun  Corporation    

Bristol  Trams  &  Carriage... 

Bumloy  Corporation 

Barton  Corporation   

Bury  Corporation  

Calcutta  Tramways  Oo 

CardilT  Corporation   

CaTehill 

Central  London  Railway  ... 
CbaringCEuston  <&  H'etead 
Chatham  4  Dist.  Lt.  Rys. ... 
City  &  South  London  Rly... 

City  of  Birmingham  

Colchester  Corporation 

Cork  Electric  Trams  Co.   ... 

Croydon  Corporation     

Devonport  &  Diet.  Trams... 

Dover  Corporation 

Dublin  &  Lucan  Railway .. 

Dublin  Cnited 

Dudley-Stourbridge    

East  Uam  Council 

Exeter  Corporation 

Falkirk  and  District  

Oateshead  &  Diet.  Trams... 

Glasgow  Corporation 

Qlossop 

Grave  send— North  fleet 

Great  N'orthem  &  City  Rly.. 
Gt.Xorthern.  Piccadilly, &c 
Greenock  &  Port  Glasgow... 

Hartlepool  Tramways    

Hastings  Elec.  Trams  Co.... 

Hong  Kong  

HiuUlersfitld  Corpn 

Hull  Corporation 

Ilford  District  Council 

Ukeston  District  Council ... 

Ipswich  Corporation 

Isle  of  Thanet  Co 

Jarrow   

Eeighley  Corporation   

Kidderminster  &,  District... 
Eilmamuck  Corporation  .., 
Lanarkshire  Trams  Co.    ... 

Lancashire  Uoitt^d 

Leamington 

Leeds  Corporation 

Leicester  Corporation    

Leith  Corporation 

Lincoln  Corporaiion 

Liverpool  Curporation  

Liverpool  Overhead  Rly.  ... 
•London  County  Council   ... 

London  United   

Lowestoft 

Maidstone  Corporation 

Uanchester  Corporation  ... 

Uersey  Railway  

Merthyr 

Metropolitan  Dist.  Railway 
Metropolitan  Elec.  Trams... 

Middl«ton 

Nelson  Corporation    

Newcastle-on-Tyne  Corp.  ... 

Newport  (Mon.)  

Nnrthampton  Corporation . 
Oldham,  Ashton  dc  Hyde... 

Oldham  Corporation 

Perth  {N.U.)Corporation  ... 
Perth( W.A.)  Elec.  Trams... 

Peterborough   

Portsmouth  Corporation  ... 

Potteries    

Preston  Corporation 

BotUerham  Corporation   ... 

Rothesay  

Salford  Corporation  

Bheurness 

Sheffield  (Corporation 

Singapore  Trams  .. 
South  Metropulitan 

Sooth  Staffs 

Southend  Corporation  

SoQthport  Tramways 

Sta'ybdge.Hvik.Ac.Jt.lid 
Siinddrland  uurporatiun  ... 

Sunderland  Disirict  

Swansea  Trams  

Swindon  Corporation    

Taanton    

Tynemouth  and  District  ... 

Tyneside  Trams  Oo 

Wallasey  District  Council.. 

WalsaU  Corpn 

Warrington  Corpn.  

West  Ham  Corporation , 

Weston-super-Mare  ... 
Wolverhampton  Co.  ... 
Wolverhampton  Corpn 

Worcester 

Wrexham  

Yorkshire  W.R.  Trams 

Yorkshire  Woollen  District. 
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312 
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2.5S0 
197 
361 
917 

1.0^8 

6,727 
SS3 

l.ili 

2,988 

2,20o 

2,J«S 

r33,SI.'j 

2,423 

4,Hi 

1.365 

6,033 

1,379 

284 

1,271 

R 19,153 

2|838 

148 

6,531 

2,980 

923 

2.874 

2,980 

329 

.'.20 

1,422 

64S 

309 

162 

6.610 

1,565 

921 

361 

I'.'ilS 
I7,U61 

"311 
1,213 

4,230 
f55 
385 

1,762 
$8,32 i 

1,737 

2,380 
4GS 
141 
490 

1,903 
153 

"310 

131 

1.278 

1,427 

333 

7,651 

2,018 

5S0 

11,893 

1,496 

38,216 

8.171 

476 

221 

14,765 

1,800 

286 

7,978 

8  369 
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162 

3,668 
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13 
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6 
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7 
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12 
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7 
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7 

140 

11; 

1,292 
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67 

-  386 
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12 
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61 

31 
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UO 

44 

2,266 

660 

77 

59 
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21 

16 

36 

78 
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1,966 

93 

15 
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'"  48 
406 

"  53 

235 

886 

21 

74 

1 

$166 

102 

145 

8 

2 

45 

23 

13 

""  13 
21 
37 

86 
3S 
599 
129 
23 

2,909 

114 

3,957 

£65 

9 

111 

721 

22 
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1,336 

1,598 

71 
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$111 
40 
111 
66 
39 
132 
H3 
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139 
24 
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11 
31 
43 
4U 
21 
42 
36 
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16 
6 
40 
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13 
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19 
20 
38 
20 
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31 
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19 
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31 

31 
13 


51 

31 

§19 

20 

§19 
31 
21 
13 
33 
31 
20 
31 

1119 
31 
20 
31 
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31 
31 
20 
31 
120 
20 
41 
31 
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31 
6 
§19 
33 
19 
19 
31 
31 
10 
31 
31 
33 
31 


£ 

17,025 

6,94  7 

622,802 

6,550 

2o,o:o 

5,456 

7,699 

23,476 

125,770 
21,881 
23,697 
26,527 

47,981 
Kl,037,OI1 
33,488 
96.799 
lii,934 
161,278 
24,894 

5  oil. 
24,368 

R325,4I6 
42,426 

2,869 
49,489 
22,895 
24,377 
20.116 
86,996 

1,246 
14,730 
29,466 
14,268 

4,795 

1,036 
38,106 
26,f51 
18,105 

6,621 

31,'470 
187,293 

6,610 

9,161 

31,76(1 

16,549 

7,417 

9,  ceo 

$260,612 

32,935 

48,192 

9,278 

2,813 

8.326 

23,147 

3,352 

3.590 

2,132 
41,541 
42,616 

6,222 

129,179 

16,605 

7,Ct6 

340'|73l 

10.486 

66.5.;95 

217,145 

8,753 

4,034 

305,109 

12,9U 

6  btl 
61,891 

176  332 
11,401 
2,892 
78,269 

9,862 
18,562 
41,7C0 

2,139 
45,693 

3,9!  1 
42,861 
67,061 

12,001 
6,lt2 

9i<,l36 
1,763 

ii6,fao 

24,931 
27,668 
9,193 
8,761 
16,101 
21,473 
19,606 
39,268 

1,268 

7,042 

2,730 

18,553 

17,6:5 

1,396 

43,175 

3,923 

14,351 

9,166 

8,712 

3,170 

40,445 

28,631 


£ 

56 

90 

95,561 

68 

3,490 

328 

231 

1,393 

+  "6  2j1 

+  916 

(-  1,161 

■(•  537 

■I-       i,269 

+  R204,506 
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+ 

11,338 
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4,800 

+ 
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l,18fc 
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52 
491 
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77 
103 
39 
10,223 
1,179 
924 
137 

'  '  233 


94  7 
?,U65 
6,795 
4,101; 
1,470 

t:08 

818 
305 

65 
491 

48 
161 
275 
111 


135 

169 
3.753 
2,081 

361 
4,716 

169 
2f 

"6,187 

1,774 

72,621 

4,104 

147 

1,760 

12,666 

107 

82 

9,060 

36,161 

459 

152 

5,170 

629 
99 

742 
92 

8  28 
71 

C68 

636 

166 

191 

2,112 

9 
3^6 

721 
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41. 
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ELECTRICAL  COMPANIES'  SHARE  LIST. 
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61 

_ 

481 

_ 

241. 

+ 

851 

+ 

1,334 

98 

_ 

2.60O 

+ 

21 

- 

15S 

+ 

274 

+ 

18 

+ 
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I  LAST 
WVl- 

Idbss 


10  9/0 
101  4/8 
101  6/0 


4J% 
3/H 
4i% 
4/6 
3  6 
4% 

2:6 

2/3 

4% 
2/3 
2/6 

44% 
6/0 


10 1  6/0 


HZ 
2% 
6% 
4,0 
6  0 

iiZ 

HZ 

3,6 

2  6 

41% 

4/6 

4/0 

6% 

4% 

4% 


NAME. 


ELECTRICITY  SUPPLY. 

tBonmemouth  k  Poole  EIpc.  Snp.  Ord.. 

t  Do.    4J  per  Cent.  Cum.  Pref.  

t  Do.    6  per  Cent.  Cum.  Spcond  Pref.  .. 

Do.    4}  per  Cent.  Deb.  Slock  (red.) 

Bromley  (Kent)  EI.  Lt.  <i  Power  Shares 

Do.  Do.  lat  Delw. 

tBrompton  A  Kensington  Elec.  Sup.  Ord 

I  Do.     7  per  Cent.  Pref. 

Central  Elec.  Sup.  Co,4t  Gnar.Db,Stock 
ChBrin(;CroBs('W.End4City)El.Sup.Co, 

Do.    4J  per  Cent.  Pref.  

Do.    4  per  Cent.  Dab.  Stock  (red.) , 

Do.    City  Undertaking  4J%  Cm.  Pref. 

Chelaea  Electric  Supply  Ord 

*  Di/.     4  J  per  Cent,  Del).  Stock  (red,)  .., 
City  of  London  Electric  Lighting  Ord,. 

Do.     6  per  Cent.  Cum.  Pref.  

Do.     6  per  Cent.  Deb.  Stock  (red.) 

Do.     4*  per  Cent.  2nd  Deb.  Stock  (red, 

Connly  of  Durham  Elec.  P.D.  Ord 

Do.     5  per  Cent,  non  Cum.  Pref.  

County  of  London  Elec.  Supply  Ord 

6  per  Cent,  Com.  Pref. 


4}% 

1/6  i 

3/0 

4% 

2,6 

2/3 

H% 
HZ 

4J% 

4,%    ' 

4J% 

8% 

6% 

4% 

3% 

4J% 

6,0 

2,'6 

i% 

6,0 

3/6 

3J% 

4% 
4,0 
0/6 

wi 

4i% 

2/6 
2,6 
HZ 

6,0 
2/3 


Price 

Wed.. 

Ang.  19. 


I'i-loJ 

9J-1U 

lOi-l'S 

1(0  — lOS 

44-6 

94  —97 
tii  -7| 

'i-n 

99  -lo3 

n-i 

4  — 4i 

95  -!8 
14-4 
3'-3i 

lOO-loS 
9i-10J 
111-12J 
122  —126 
101  —104 
23—3 
38-41 

101 -loj 
106  -119 

93  -131 
4i-61 
6  — 6i 

97  —100 
6  —64 
71-8} 
6  -ti 

91  -97 


(>j  Tuee..  compjiriBons  are  with  the  oorrespondinff  periodliirTesr.       § 
Plus  i  days.     •  Partly  electrical.     tMlnusSdayp.     t  Minus  3 


1,216 


Do, 

Do.    i\7.  Deb.  Stock  (red.) 

Do.    Second  Deb.  Stock 

Folke.'itone  Electricity  Supply  Co.  Ord, 

Do.     &  per  Cent.  Cum,  Pref. 

Do,    41  lat  Deb.  Stock  (red) 

Hove  Efectric  Lighting  Ord 

tKenBington  &  Kuiphtsbridge  Ord 

Do.    6perCent.  l9t  Pref 

Do.     4  per  Cent.  Deb.  Stock  (red.) 

Kensingtn,  t  Kngtbg.  Co.  &  Netting  Hill 

Co.  (Joint  Station)  4%  Deb.  Stock  (red.) 

Kent  Elec,  Power  Co 

London  Klectric  Supply  Ord 

Do.     6  per  Cent.  Pref. 

Do.    4  per  Cent,  lat  Mort.  Deb. 
Metropolitan  Electric  Sap.  Ord. 

Do.    44  per  Cent.  Cum.  Pref.  ... 

Do.     41  per  Cent.  Deb.  Stock  1st  Mort, 

Do.  34 per  Cent.  Mrt.  Deb.  Stocklred.) 
Midland  Elec.  Corp.for  P.D.ldtMort.Db. 
Newcastle  &  Diet.  Elec.  Ltg.  Ord 

Do.     44  per  Cent.  Deb 

Newcastle  Elec.  Supply  Ord 

Do.    5  per  Cent,  non  Cum.  Pref.  

Do.  4  per  Cent.  Mort.  Deb.  red.  1907. 
Northern  Counties  Elec.  Sup 

Do.     4J  per  Cent.  Deb 

NottingHiU  Electric  Ord 

tOxford  Electric  Ord 

Do.    4  per  Cent.  Deb.  Stock    

St.  James'  &  Pall  Mall  Elec.  Ord 

Do.    7  per  Cent.  Pref,    

Do.  31  per  Cent.  Deb.  Stock  (red.)  ... 
Smithfield  Markets  Electric  Snp.  Ord.,, 

Do.     4  per  Cent.  Deb.  Stock 

South  1  ondon  Electric  Supply  Ord 

South  Metrop'n  Elec.  Lt.  &  Power  Ord. 

Do.     7  per  Cent.  Cum.  Pref 

Do.    4ilstDb.  Stk.  Red 

Urban  Electric  Supply  Ord 

Do.     5  per  Cent.  Cuin.  Pref 

Do.     4*  per  Cent,  1st  Mort.  Deb 

Weatminater  Elec,  Bup.  Ord 

Do,     44  per  Cent.  Cum.  Pref.    

ELECTRIC  RAILWAYSJRAMWAYS.&c. 

Baker  St.  &  Waterloo  4<J  Perp.  l)b.  St 
Bath  Elec.  Trams  Pref.  Ord 

Do.     5  per  Cent.  Cam.  Pref. 

Do.  44  Ist  Mort.  Deb.  Stock  (red.) ... 
K'bam  &  Midland  Trams  IJlstDb.Stk, 
Bristol  Tramways  &  CarriaL'e  Ord. 

Do.    Cum.  Pref.  (fully  paid) 

Do.     4  per  Cent.  Deba 

British  Electric  Traction  Ord 

t  Do.     6  per  Cent.  Cum.  Pref. 

Do.     6  per  Cent.  Perpetual  Deba.  

Do.     44  per  Cent.  2nd  Deb.  Stock  

♦  Central  London  Ordinary  Stock 

♦  Do.    4  per  Cent.  Pref.  Stock    

Do.    Deterred  Stock   

Do.     4  per  Cent.  Debs 

Charing  X.Euslon&HmpstdPer.Db.Stk. 
City  of  Birmingham  Trams.  6%Cni.Pref. 

Do.    4  per  Cent,  lat  Mort.  Dobs 

City  &  South  London  RIv.  Con.  Ord.  ... 
Do.     6  percent.  Perp.  Pref.  (1891)    ... 

(189C) 

(190!) 

(1903)  

4  per  Cent.  Perpetual  Debs 

Dublin  United  Trams.  Ord   

Do.     6  per  Cent.  Pref. 

Gt,  NortTiem  &  City  Rly.  Pref.  Ord.  (4%) 
to.  Northern.  Piccadilly  &  BromptonOrd, 

Do.     4  per  Cent.  Deb.  Stock 

Haatings  &l  Dist,  Elec.  Trams.  6%  Cm.  Pt, 

Do.      44  Db.  St 

llmperial  Tramways  Ord 

JDo.    6  per  Cent.  I'ref. 

tDo.     44  per  Cent.  Debs 

I.  of  Thanet  B.  T.  4  Lt.  B  per  Cent.  Pref. 
Do.    4  per  Cent.  Deb.  Stock 

Lanarkahire  Tramways  

Lanes.  Utd.  Tramj  6  ;  Prior  Lien  Db.  St. 

Liverpool  Overhead  Railway  Ord 

Do.    6  per  Cent.  Pref 

Do.    4  per  Cent.  Del) 

London  United  Trama,  5;^  Cum.  Pref.  .., 
Do.    4  per  Cent.  1st  Mort.  Deb.  Stock 

Mersey  Con.  Ord.  Stock    

Do.    3  per  Cent.  Perp.  Pref.  

.Metropolitan  Elec.  Tramways  lief.  

t  Do.    6  per  Cent.  Cum.  Pref.  

Do.    4i  per  Cent.  Deb.  Stock  

tMetropolituu  Railway  Con3olidat,ed  

f  Do.    Surplus  Lands  Stocks 

t  Do.     34  per  Cent.  Preference 

t  Do.     3i  per  Cent. '*  A"  Prel'ereuce  

t  Do,    34  pe""  Cent.  Convertible  Pref. 

Do.    3i  per  Cent.  Debenture  Stock 

Do.     34  per  Cent.  "  A  "  Ditto 

*  In  OAlenlftting  the  yield  kIIowadco  has  been  made  lor  accrued 

i  Ei  Dividend 


St. 
1 
1 

St, 
St. 

II 
111 

St, 
10 

II 

St. 
St, 
St, 
St. 
St. 

lot 

St. 

t' 

100 
St. 
St, 
St. 
St.. 
St. 
St. 
10 

lo 
111 

10  0/9 

St.  4X 

5  4/0 

St.  4U 

H  9i 


4% 

6/6 

44% 

44% 

9>. 

i/o 

4% 

3/0 

H% 
H 

H 

4? 

2/6 
4« 

B% 

f>Z 

6/0 
6/0 


6Z 
44? 

ik 

(10 

iZ 
6/0 

4% 


0/6 

44« 

iZ 

nz 

3iZ 

34/; 

34Z 

34% 

34 


Do. 
Do. 
Oo. 
Do. 


97  —101 

86  -90 

i-n 

44-5 

89  -92 
44-6 
14-6 

106  —109 
84  -89 
94  -97 

71-8 

94  -96 
6J-6J 
6i-63 

96  —97 

93  —95 
12  —13 
6I-6J 

98  —98 
7-8 

(4-7i 

8a  -9U 

1-i 

ee  -72 

2i-Sj 

1  -ij 

100-103 

i-H 

82  — 8j 
74-84 
5  — BJ 

92  —91 
1-3 
i-S 

86  -9: 
91  -94 

103 -Hi 

8J-9i 

93  —98 
l/i— li'J 

4  .'-44 

95  -95 
76  —78 
73  —81 
Si  -S7 
61  -61 

101  -101 
82  — i4 

4i-4} 

97  —100 
32  ,—33 

111  -114 
1  J»  -112 

107  -110 

102  —105 
H;0  -103 

12  —13 

12i-13i 

4-1 

7  -74 
01  -93 

H-n 

93  -96 
10  -11 
04-10 

90  -93 

i-l| 
58  — tl 

SJ-IOJ 

92  _9l 

U-13 

5J-61 
SI  -86 

BJ-7J 
79  -81 

1  -3 

8  -6 

93  -96 

3iJ-3H 
63  —67 
84  —87 
74  —77 
7j  -73 
90  —93 
iS  -'Jl 


Kaie% 
TnLD- 

EDi 


£  a.  d. 

a  10  0 

4  10  0 

6    6  0 

4    7  6 

6  10  0 

4  12  9 

6    9  0 

4  13  6 

3  18  C 

5  0 

0  0 

2  0 

12  0 

8  9 

7  6 
17 
16 
0 
6 


4  5 

10  13 

6  14 

4  19 

4  17 


6  15 

3  11 

4  13 
3  14 
3  17 


5     6 

4  6 

5  0 
4  13 

7  7 
0  0 
4  18 

6  11' 
6  9 
6    6 

8  0' 
4  13 
6  18 
4  16 


6    3 
4  13 


7 
11 
10 
6  11 
6  14 
4  12 
4    2 

3  19 
6  0 
6  8 
6    0 

4  7 
6  11 
4  10 
4    1 

3  19 

4  12 

6  3 
4  14 

7  12 
4  IS 
4     3 

4  iJ' 

5  8 

6  14 
4  2 
6  1 
i  16 
3  18 


DITIDENJ) 
DUE. 


104 


S  11  0 

5  19  0 
4    0  0 

6  12  0 

4  7  6 
!6  12  0 
10  12  0 

5  6  0 
5  17  6 
4     2  0 


Mar,  Bept, 
Feb,  Aug 
Feb,  Aug 
Jan.  July 
April,  Oct 
May,  Nov 
March. . .. 
Mar.  Sept 
./une,  Dec 
Feb,  Aug 
Feb,  Aug 
.Tan,  July 
Jan,  .fuly 
March  . . 
June,  Dec 
Feb,  Aug 
Jan,  July 
June,  Dec  12j 
Jan,  July 
April,  Oct 
April,  Oct 
Feb,  Aug 
M.ir,  Sept 
Jan,  July 
May,  Nov 
April,  Oct 
Mar,  Sept 
Feb,  Aug 
April,  Oct 
Feb,  Aug 
Jan,  July 


April,  Oct 
Jan,  July 
Mar,  Sept 
Mar,  Sept 
Jan,  July 
April.  Oct 
Jan,  July 
June,  Dec 
Jan,  July 
June,  Dec 
Feb,  Aug 
Jan,  July 
Feb,  Aug 
Feb,  Aug 
Jan,  July 
Mar,  Ang 
Jan,  July 
March  . . 
March  . . 
Jan,  July 
Feb,  Aug 
Feb,  Ang 
Jan,  July 
Feb  .... 
Feb,  Aug 
April .... 


BUBINE80 
W lEK 10 

Auil.    19 
High-   Low- 
est. I  est. 

1",':    .. 


loi    104 


8J4 

44 
4* 

10!4 


48 


,  1  ' 

6 

4     2 

0 

4     0 

6 

4  11 

0 

4  16 

0 

3  15 

3 

■i  17 

0 

Feb,  Ang 

April,  Oct 
April,  Oct 
April,  Oct 
April,  Oct 
Mar,  Sept 
Jan,  July 

Jan,  July 

April 

Jau,  July 
April,  Oct 
Jau,  July 
Feb,  Aug 

Feb,  Aug 
June,  Dec 
Feb.  Aug 
April,  Oct 
May,  >0T 
Feb,  Aug 
Feb,  Aug 
Feb  .... 
Jan,  July 
Jan,  July 
April,  Oct 
April,  Oct 
Feb,  Aug 
Feb,  Aug 
Feb,  Aug 
Feb,  Aug 
Feb,  Aut^ 
May,  Not 
Feb,  Aug 
Feb,  Aug 
Feb,  Aug 
Feb,  Aug 
Jan,  July 
Mar,  Sept 
April,  Oft 
Mar,  Sept 
Mar,  Sept 
Jan,  July 
Mar,  Sept 
Jan,  July 
Feb,  Aug 
Jan,  July 
Feb,  Aug  , 
Feb.  Aug 
Jau.  July  I 
Jau,  July 
Jan,  July 
Feb,  Aug.  , 

April..  . 
Feb,  Ang 
Jan,  July 
Feb,  Aug 
Feb,  Aug 
Feb,  Aug 
Feb,  Aug 
Feb,  Aug 
Jan,  July 
Jan,  July 


(6 


8': 
921 


4J.^ 
97 

62i 


m 


95] 
681 


33 


92i     PI 


V'3 


6i 

80 


i 

94 

93 

3t4 

t=„ 

tut 

65; 

811 

81 

74 

,. 

70 

914 

9(i 

89 

88 

interest  bat  not  for  redemptioD 
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Last 

^ 

Divi- 

u 

I>KND 

FU 

Ft 

,. 

ft. 

3J% 

St. 

n 

St. 

it 

St. 

13% 

?t. 

6% 

ft. 

4% 

F> 

] 

D/»? 

1 

(We 

St. 

ij? 

NAME. 


Price 
Wed.. 

AiiR.  19. 


Rate  % 

YISLD- 
ID. 


Dividend 
Dub. 


BUSINESS 
WIEK  TO 

Am.  19. 


Last, 
Divi- 
dend I 


KAME. 


I    ITlce 
Wed., 
I  Aug.  19. 


Rate  X 
Yield- 
ed. 


dividehd 
Due. 


ClFCTRIC  BAIIWAYS  &  TBAMWAYS- 

M<'lrni>nlitan  Dislricl  ItfiilwHV  tin! 

To.    Fxtension  Pref.  (5  i)pr  Cent.)   

Do.  AFseDteH  Fxt.  Prof.  flnt.  Guar.  t>v 
Uri3.  Elec.  PIt?.  Co.  of  London.  Ltd.) 
Do.  3  per  Cent.  Consoltd.  Kent-charge 
Do.  4  per  Cent.  Uidland  Kent-charge 
Do.     Guar.  Stock  4  per  Cent 


Continued. 
U   -12 
19  —S3 

47  -61 
73  -76 
fS  —102 
46  — <9 


I.  d. 


-118 


Do.     6  per  Cent.  Perp.  Deb.  Stock  H^  ~IV 

Do.     4  per  Cent.  Ditto .~, 


1  0/71 


St. 

4/S 

I  no 

btl 

,. 

6% 

b 

,. 

fi 

81. 

M 

1 

1 

1/45 

1 

'2/4; 

1 

U/7* 

6 

6/0 

6 

3/U 

St. 

4^ 

8t. 

4   I 

B 

.. 

8t. 

iX 

2 

St. 

St. 

B 

6 

"'! 

Bt. 
ll 
1 
] 
1 
1 
3 


4JS 

HX 
ino 

2/6 

ax 

1/0 

m 

0,9| 
•'/7i 

oiH 

1/0 

I'm 

3/0 


100    6% 


1 

b 
b 

St. 
b 
b 

tt. 

tt. 


(i/7i 

2/0 

0/7i 

4§% 

2/6 

4/2 

4% 

6% 


b 
6. 

6t-;  ii% 

2'    .. 

2    2/s; 
St.  (%- 

10    6/0 
Bl.   iX 

6  m/o 

B    2/3 

ei.  4JX 

10  6/0 

lOU  4% 

1      .. 

1  0/9-; 

1  0/7,! 

t'.  4JX, 


l?/0 

4% 

1/0 

U/6 

S% 

4Z 


1 
b 

lid 

1 

1 
Bt. 
f-l. 
100 
100  16/6 

lui  ir/0 

5  1/u 

6  8/0 
100    4% 


Do.     4  per  ( 
New  Gen.  T:«ct.  6  per  Cent.  Cum.  Pref. 

Potteries  Electric  Traction  Ord 

t  Do.    6  per  Cent.  Cum.  Pref.   

Do.     4*perCent.  Deb.  Stock    

.<?.  Met.  Elec.  Trams.  &  Ltg.  6^  Cm.  Pref. 

Do.    4  per  Cent.  Deb.  Stock ! 

Sunderland  Dist.  Elec.Trma.bJIlstMt.Db. 
I'nderground  Elec.  Rys.  Co.  of  London... 
Yorkshire  (W.E.)  Elec.  Trams.  Ord 

Do.    6  per  Cect.  Com.  Pref.    

Do.     4.i  per  Cent.  1st  Debs ,  . 

[lECTRIC  tf  AKUFACTURINC,  Jlc.    , 

Aron  Electricity  Meter  Ord 

Do.  6%  Cum.Pf.  (ex  (  n  a/c  arreaia)... 
Babcock  &  "Wilcox  Ord 

Do.    Pref 

British  Insulated  &  Ilelsby  Cables  Ord. 

Do.     6  per  Cent.  Pref. 

Do.  4i  per  Cent.  l,st  Mort.  Deb.  (red.) 
British  1  boms'n-Houst'n  4i%  1st  M  t.Db. 
British  "Westinghouse  6  per  Cent.  Pref... 

Do.    4  per  Cent.  Mort.  Deb.  Stock 

Brush  ilectrical  Engineering 

Do.     6  per  Cent.  Pref.  non-Cum 

Do.    4 J  per  (.ent.  Perp.  1st  Deb.  Stock 

Do.     Perpetual  2nd  Deb.  Stock    

Callender's  Cable  Con.  Ord 

Do.    6  per  Cent.  Cum.  Pref 

Do.  4i  per  Cent.  1st  Mort  Debs,  (red.) 
Castner-Kellner  Alkab  Co 

Do.  4  j  per  Cent.  1  Bt  Mort.  Deb.  (red.) 
Cbadburn's  (Ship)  Telegraph  Ord 

Do.    6per  Cent.  Cum.  Pref.  

Consolit'ated  Electrical  Co 

Consolidated  Signal  Co 

Do.     6  per  Cent.  Cum.  Pref.  

'Cromplon  &  Co.  (Nos.  1  to  P6,000)  

Do.     6  per  Cent.  1st  Mort.  Debs,  (red.) 

Davis  &  Tiumiins 

Dick,  Kerr  &  Co.  Ord 

Do.     6  per  Cent.  Cum.  Pref. 

Do.     4J  per  Cent.  Deb.  Stock    

Edison  &  Swan  United  ("A"Sh.)(£3pd. 

Do.    (ib  paid)    

Do.     4  per  Cent.  Mort.  Deb.  Stock  (rd. ) 

To.     6  per  Cent.  2nd  Deb.  Stock 

Edmundson's  Elec.  Corp.  Ord.    ...  - 

Do.     6  per  Cent.  Cum.  Pref.  

Do.  4}  per  cent.  1st  Mort.  Deb.  (red.) 
Electric  Construction  Co 

Do.    7  per  Cent.  Cum.  Pref.  

Do.  4  per  Cent.  Perp.  1st  Mort.  Debs. 
General  Electric  (1900)  6%  Cum.  Pref.... 

Do.    4  per  Cent.  1st  Mort.  Debs 

Df  nlej's  Telegraph  Works  Ord 

lo.     4i  per  Cent.  Pref.    

Jo.  4j  per  Cent.  Ist  Mort.  Deb.  Slock 
India  liufber,  Guttapercha,  &c.,Wrke 

Do.    4  pfr  Cent.  Debs,  (red.) 

h'ati*  i,nl  Elec.  Crmstruclion  Co 

B  ichardsons,  Weal  garth  &  Co.,  Ltd .  Ord. 

Do.     6  per  Cent.  Cum.  Pref. 

J  c.  4i  per  Cent.  Perp.  Deb.  Slock  .. 
Simplex  Conduits  Ord 

1  o.    BJ'cr  Cent.  Cum.  Pref. 

Telegraph  Const lucl ion  &  Maintenance 

1  o.    4  per  Cent   Deb.  Bonds  (1909)    .. 

tVickers,  Sons  &  Maxim.  Ltd.,  Ord 

t  Do.  b  per  Cent.  non-Cum.  Preference 
t  Do.    5  per  Cent.  non-Cum.  Preferred 

Do.    4  percent.  Ist  Mort.  Db.  Bk.(red) 


'-1 

i'l 

93  -iS 

76  -60 
V8  -82 
39  —43 

i-n 

83  — fe 


6  17 
3  19 
3  18 

3  9 

5  Z 

e    5 

8     6' 
'  6  13 

4  14 

6  0 
6  0 
6     2 

11  12 


Do.    4J  per  Cent.  2nd  Mort.  Deb.(rcd.)i  U4 


1  t_13 

3i-r 

1,'.-1.'b 

i4-f| 
6  -ei 

103  —It  6 

t3  -B8 

§-s 

43  -48 

70  -76 

f3  — f8 

93- U  J 

bi-6} 

10b  —lis 

l,'i-l\=i 

111  -114 

\'i-hk 

n-i} 

90  -93 

i-n 
n-n 

1  -li 

(9  -102 
i-i 

14-^4 
76  •  !tf 
bb  —67 

S-i 

4-1 
£8-65 

If- lis 
16  —71 

7i-8 
E4  -  t7 
lUj-lli 

5  -6J 

106  — 1U8 

IfJ-lfJ 

ttj-ictj 
6-8 
,\-,% 
i-i 

67  -10 

IJ 

6« 
3)i-3Ei 
100  —10a 
U"-l=- 

i;:-iiV 

IM  — H'B 
114  -lib 

ice 

101 

9i 
11 


3  16 
7    4 

4  12 
4    S 


12 


3 
6 
6 
10 
13 
0 
9 
4 
8  11 

6  7 

7  li' 
4  16 

4  8 

5  O' 

6  '- 
S  16 


102  ' 
H 

i 

72— 7« 


11) 

.00, 

BZ 

Bt.l 

lB/0 

Bt. 

30/0 

fct. 

U 

Bt. 

«z 

10 

6,0 

10 

10/0 

b 

2/0 

b 

B/0 

60 

H% 

20 

1,0 

100 

*i% 

Bt. 

26/0 

t. 

17/6 

Ht. 

*7. 

10 

V/U 

Bt. 

*7. 

lUO 

4/1 

2b 

n 

III 

(■/o 

loo 

m 

Vb 

62,6 

IK 

«1 

lo: 

11 

100 

*'/. 

•M 

1/3 

lou 

tX 

11 

11 

*/o 

K 

ib,0 

101 

6'/. 

II 

a/u 

bt 

6  13 
6  6 
J  12 
6  10 
4  2 
4     3 

6  2 
8  19 

7  i 
6  17 
B    a 


6    6 

3  18 
8  14 

4  11 
4  lb 

3  16 

4  B 

8  1?' 
4  0 
8  11 
6    6 


6  12 

>  16 

a  16 

'i    1 

4  12 

7     0 

i;    1 

S     4 

i  11 

4     7 

fl    7 

4     9 

B     1 

4    : 

8  17 

B    7 

H  18 

8  10 

8  17 

6  10 

4     U 

6  12 

6  10 

C  lU 

esc 


8    0 


6  18    0 


Do.    b  per  Cent,  r  rd  Mort.  Debs.  Ecrip, 

.1.  G.White  4  Co.  6  (  Cm.  Pref 

\\  illans  &  Bobinson  Ord 

Do.    6  per  Cent.  Cum.  Pref. 

Do     4  per  Cent.  1st  Mort.  Debt 

TELEGRAPHS. 

AniBzon  Telegraph 2  —3 

iJo.     6  por  CcDl.  DebB.  (red.;    67  —89 

Anglp-Anipncfln 68  —61 

l»o.    Prtiorrrd    108i— lO^J 

Do.    DeU-TTvd    lb  -IfJ 

<<,n.niprfittl  CftMe4perCent.  Deb.Stk.  8i  —il     ; 

Cuba  Hiit'tnerine  Ord 7J— fj 

I'O.     ritlcTpnce  10  per  Cent 16^— U^ 

Direct  Bi-anibh  Ord 3  — 3i     ' 

Lo.    lu  per  Cent.  Cum.  Prof.    8  —  It       I 

Do.    44  p(r  <  ent.  D.-»» 00%  -103% 

Dirr-i  t  I'liitid  Hittlefl  Cnblp 13i— Itft 

Dirct.tWrslIndiHCBl>le4j%KK-t'l>-<'^*'')  tO  -lUl 

l-a^ltrii  Urdinriry    I8b  —188 

Do.     It*  tier  Cent.  Pref.  Stock  84-t(i 

Do.    4  in  r  Cent.  Mort.  Dob.  Hlk.  (rcd.)|  lOli-lUSj 
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WOLF'S  ^ 


R.  WOLF, 

7,  LAURENCE  POUNTNEY  HILL, 
CANNON  STREET, 

London,    E.C. 


Compound  Condensing  Locomobile  of  5S0  B.H.P. 


Consumption  of  Fuel  and  Steam  : 

1-04  lbs.  COAL    I  per  B.H.P.  per  Hour. 

8'66     „   STEAM  I 

For  a  100  H.P.  LOCOMOBILE. 
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MODERN  METHODS 


A    WATER-COOLED,     OIL-IMMERSED, 

TOTALLY  ENCLOSED,  GAS-PROOF 

LIQUID  CONTROLLER, 


OPERATING   ONE   OF   OUR 


100  B.H.P.  "CASCADE"   MOTORS 


IN  A  -GASSY"  COAL  MINE, 


The  Sandycroft  Foundry  Co.,  Ltd., 

Mining  &  Electrical   Engineers, 

CHESTER  and   LONDON. 


leaking  Pomer  Cbains, 

Cbe  Dcu)  Works  of  rR«ssrs.  Bans  Rcnold,  Cta. 


THE  belt  has  held  practically  supreme  sway  as  a 
transmission  medium  for  the  driving  of  industrial 
macliinery  since  the  conduct  of  factories  equipped 
with  productive  appliances  was  undertaken  on  organised 
lines.  I>ut  Ihe  belt  has  been  tolerated  as  a  necessary  evil 
particularly  with  heavy  machine  tools  which  made  sudden 
demands  on  the  power  source.  It  has  never  Ijeen  really 
satisfactory,  and  has  been  accepted  as  a  stop-gap  pending 
the  supply  of  evidence  which  might  lead  to  its  conviction 
and  coiuiemnation  as  a  power  transmission  agent.  That 
evidence  is  now  forthcoming  as  the  article  below  will  show, 
at  any  rate  in  so  far  as  it  relates  to  the  operation  of  im- 
portant and  accurate  machine  tools. 


Fig.  I.    Power  Distribution  Board  on  Gallery  under^Roof. 


In  the  new  works  which  the)'  have  erected  at  Buruage, 
a  suburb  of  Manchester,  i\Iessrs.  Hans  Ifenold  (Ltd.)  have 
clearly  demonstrated  the  futility  of  attempting  to  secureaccu- 
racy  in  tlie  product  of  an  automatic  machine  driven  by  belt. 
We  need  hardly  remind  our  readers  that  the  manufacture 
of  tlie  Eenold  chain  for  power,  automobile  and  cycle  ser- 
vice is  carried  on  with  a  degree  of  accuracy  wliich  reaches 
within  To  Sooths  of  size.  The  whole  of  the  work  on  such 
parts  as  pins  and  rollers  is  done  on  automatic  lathes,  and 
tests  conducted  for  the  purpose  of  comparing  tlie  work 
on  belt  and  chain  drive  have  revealed  the  undeniable 
superiority  of  the  chain,  as  we  shall  show  later.  We  may  at 
tliis  juncture  refer  our  readers  to  our  issue  of  JIarch,  1907, 

in  which  we  referred 
at  some  length  to  tlie 
Progress  Works  of 
Jlessrs.  Hans  l\enoid 
(Ltd.),  at  wliich  the  bulk 
of  the  product  in  chains 
has  been  turned  out 
for  many  years  past, 
indeed,  as  far  back  as 
1879. 

The  new  works  at 
Ibiniage  ha\e  been 
erected  primarily  for 
taking  over  the  inde- 
pendent manufacture  of 
]}ower  chains  for  motor 
traction  and  iiulusliial 
jiowcr  purposes.  The 
\arious  deiiartments  arc 
laid  out  in  a  single 
building  wliich  is  nuitc 
open  and  practically 
constitutes  a  liuge  work- 
shop divided  into  buys 
by  a  nunilicr  of  aisles. 
'I'liis  arrangement  ad- 
mits of  even  illumina- 
tion and  a  minimum  of 
Iniublo  ill  the  inter- 
change of   i>arts.      The 
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area  covered  is  about 
210.000  sq.  ft.,  and 
embraces  bot-li  olfices, 
\viirl<shop,  sub  -  sta- 
tion, heatiiij^  boiler 
hou.se,  fanliouse  and 
liardenini;  siiop.  As 
we  have  previously 
dealt  with  the  manu- 
facture of  the  lienokl 
chain,  and  as  our 
readers  will  be  lanii- 
liar  with  the  main 
features  of  the  various 
chains  manufi^ctured. 
we  propose  to  deal  in 
this  article  with  the 
main  details  of  the 
electrical  equipment 
and  the  tests  of  chain 
and  belt-driving  to 
which  we  have  al- 
ready referred. 

The  shop  is  en- 
tirely driven  by  elec- 
tric power,  enerny 
being  purchased  from 
the  Manchester  Cor- 
poration. For  the 
supply  of  the  works 
a  sub-station  has  been 

built  on  the  premises,  and  the  transmission  voltage  of  C,500 
is  lowered  to  400  volts  for  distribution  in  the  shops.  Two 
sets  of  British  Electric  Transformer  Co.'s  transformers  are 
installed,  together  with  the  necessary  switchgear.  Light- 
ing circuits  at  250  volts  are  obtained  by  connecting  the 
neutral  point  of  the  system  with  any  one  of  the  outer 
wires.  IJare  copper  conductors  are  used  for  the  main 
feeders  from  the  sub-station  to  the  central  distriljution 
board,  and  these  are  run  overhead  on  a  gallery  which  ex- 
tends around  the  main  aisles  in  the  shops.  The  position  of 
the  board  and  gallery  will  be  made  clear  by  a  glance  at 
Fig.  1,  which  depicts  the  principal  feeder  board. 

The  driving  is  arranged  on  the  group  system  as  most  of 
the  machines,  except  the  punches,  are  comparatively  small 
and  light  and  individual  driving  would  be  out  of  the  ques- 
tion. Standard  motors,  of  Bruce  Peebles  make,  each  de- 
veloping 12  B.n.l'.,  are  erected  on  concrete  pillars  at  different 
parts  of  the  shop,  and  these  drive  lengths  of  line  shafting 
by  silent  chains.  The  motors  run  at  750  revs,  permin.  and 
the  line  shafting  at  150,  200  or  300  revs,  per  mm.,  with 
centres  ranging  from  3  ft.  to  10  ft.  The  position  of  the 
motors  and  line  shafting  is  shown  in  Fig.  2.  It  should  be 
noted  that  the  motors  are  all  one  size  and  that  all  parts 
are  strictly  interchangeable ;  we  may  also  recall  the  fact 
that  the  greater  part  of  the  installation  forms  a  repeat 
order.  There  are  37  motors  in  all.  The  lighting  of  the 
works  is  by  50  flame  arcs  of  the  Davy  "  Sunrae  "  pattern, 
these  being  run  in  series  groups  across  the  lighting  mains. 
Fig.  3  is  a  view  in  one  of  the  machine  bays,  and  shows  the 
light  character  of  the  overhead  shafting  and  the  compact 
arrangement  of  the  automatic  lathes. 

The  drive  from  the  motors  to  the  line  shafting  is  by 
Benold  silent  chain,  the  drive  being  direct  without  the  use 
of  clutches  or  spring  wheels.  The  line  shaft,  in  the  case 
of  the  bays  containing  the  automatic  lathes,  runs  over  the 
centre  of  the  gangway  bcitween  the  machines,  and  the 
countershafting  above  each  line  of  lathes  is  chain-driven 
from  the  central  line  shaft.  This  is  clearly  depicted  in 
Fig.  3,  which  illustrates  a  l)ay  containing  (J3  small  auto- 
matic machines.  Chains  are  used  f(jrthi'  main  spindles  of 
many  of  the  larger  automatic  lathes,  belts  serving  for  the 


Fig,  2. — View  in  one  of  the  Side  Aisles,  showing  position  of  Motors  and  Power  Cables. 


smaller  machines  and  for  the  cam  shaft  movements.  The 
lathes  are  thrown  in  and  out  of  gear  by  a  coil  clutch  in 
the  case  of  the  smaller  drives  and  a  cone  clutch  for  the 
heavier  duties.     One  of  the  latter  is  illustrated  in  Fig.  4. 
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The  clutcli  is  oil-retaiuiiig  ami  is  tilted  with  self-eontaiued 
thrust  bearings.  These  clutches  have  lieen  made  by  Messrs. 
Eenold  up  to  20  ii.p.  and  we  understand  that  patterns  up  to 
100  II.P.  are  being  developed.  We  may  remark  here  that  the 


'■'e-  3.— View  along  Lint  ol  Machines  in  one  of  the  Bays,  showing  Line  and  Countershafling  and 

PosiUon  of  Motors. 


Fig.  4. — Views  of  Rollers  turned  en  Belt   en  left)  and  Chain-driven 
Automatic  Lathes. 

line  .shafting  and  hangers  are  of  uniform  length  and  size,  and 
the  simplest  possible  method  of  fixing  has  been  adopted. 
Wlien  we  state  that  163  machines  were  transferred  from 
the  Manchester  works  to  the  new  shops  and  re-erected  in 
one  month  by  a  gang  of  five  irien,  our  readers  may  judge  of 
the  flexibility  of  an  interchangeable  system  of  shafting. 
Tliis  feat  was  accomplished  without  Sunday  or  night  work, 
and  no  machine  was  stopped  more  than  two  days.  The 
entire  woi'ks  contain  many  features  of  engineering  and 
electrical  interest,  more  especially  in  respect  of  the  pro- 
cesses employed  in  the  production  of  the  chains  themselves. 
These  we  must  pass  over  at  the  moment  because  we  wish 
to  give  some  details  of  the  remarkable  tests  made  by 
Messrs.  Eenold  to  demonstrate  the  superiority  of  chain 
over  belt  driving.  These  particulars  have  been  supplied 
somewhat  fully  by  the  makers,  so  that  we  propose  devoting 
the  balance  of  this  article  to  them. 

At  the  outset  we  may  call  attention  to  the  fact  that 
Messrs.  Eenold  have  experimented  with  the  power  chain 
for  a  number  of  years  now,  and  the  accumulated  experience 
influenced  them  in  the  policy  of  adopting  the  chain  drive  on 

the  iiiachinery  in  their 
new  works.  What  follows 
may  therefore,  be  regar- 
ded as  no  mere  piece  of 
]iioneering,  but  the  con- 
summation of  plans 
whicli  liave  been  matur- 
ing,' for  some  time.  The 
jirincipal  claims  made  for 
the  cliain  drive  are  two 
in  number — (1)  a  saving 
of  20  per  cent,  in  the 
])ower  bill  and  (21  an  in- 
'  rt'ase  in  production  of 
1  ."i  to  2.")  per  cent.  ( ttlier 
iiinxirtant  advantages  are 
silcnl  running,  greater 
lop  ligiit,  due  to  small 
size  and  width  of  chain 
wlioi'ls  and  cliains,  better 
iiuality  of  wiirk  and  more 
compact  gioujiing  of  tools. 
l'"riim  results  obtained 
with  a  few  ciiaiii-drivon 
lathes  ul  Progress  Works 
it  was  assumed  some  time 
licl'ore  tlie  testswcre  made 
tliat.  a  great  su])eiiorily 
over    belt  driving  would 

be     bl'oUgilt    about.  Ill 

the    actual    trials  which 
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took  jilaco  ;U  tin;  new  wrnks,  two  idciiliciil  llmwu 
&  Sliaipe  automatic  lathes  were  used  aud  eacli  was 
given  the  same  duty,  the  only  diHereiice  hetwccn 
the  tools  being  that  one  had  a  ehain-ilriven  .spiiullc 
and  the  otlier  a  lielt-driven  our.  The  iluty  eoii- 
sisied  ol'  drilling,  viniering  and  jiarting  IVoni  solid 
steel  bars,  lolleis  1  in.  dianietci-,  1  in.  long  with 
J  in.  hole.  These  rollers  represent  the  utmost 
capacity  of  the  respective  tools.  The  trials  exten- 
ded over  an  identical  period  for  each  niachim*, 
namely,  I'-'S  hours.  During  this  time  the  cliaiu- 
driven  lathe  produced  ."1,074  rollers  and  the  belt- 
ilriveu  2, 48ri  rollers,  making  a,  dillerence  in  favour 
of  the  former  of  589  rollers,  or  23^  per  cent. 
These  results  wei-e  veritied  by  changing  the  feed 
cams  and  the  parting  tools  of  the  respective 
machines.  The  marked  diflerence  in  the  finish  of 
the  rollers  from  each  machine  may  be  gathered 
from  Fig.  4,  which  is  an  enlarged  view  of  the 
rollers  from  the  chaia  aud  belt-driven  tools.  The 
greater  steadiness  of  the  chain  drive  is  abun.lantly 
]iroved  by  this  illustration.  The  uneven  surface  of 
the  roller  from  the  belt-driven  machine  points  to  jerky 
movement  of  the  spindle  and  a  tearing  away  rather  than 
a  cutting  of  the  metal.  As  much  as  230  lb.  tension  was 
required  on  the  belt  to  obtain  any  result. 


Fig.  6.— Clutch  and  Striking  Gear  used  on  Chain-driven  Countershafting, 


parting  tools  was  even  more  extraordinary.  The  views  in 
Fig.  5  .show  th(>  unused  tool,  the  same  after  138  hours'  run 
on  the  chain-driven  macliine  and  the  two  worn  tools  taken 
from  the  belt-driven  machine.  These  practically  tell  their 
own  tale,  and  substantiate  the  claim  of  the.  chain  makers 
that  only  5  per  cent,  of  parting  tools  are  used. 

As  a  direct  result  of  these  tests  it  is  claimed  that  one 
operator  can  attend  six  chain-driven  machines  as  ogainst 
two  belt-driven,  that  25  per  cent,  of  grinding  tools  only 
are  necessary  and  that  the  wear  on  i:he  spindle  and 
countershaft  (.if  the  tool  is  greatly  reduced.  The  latter  was 
demonstrated  by  tests  made  of  the  pressure  on  the  bear- 
ings, the  results  being  summed  up  in  the  table  on  p.  126. 


,^' 


(ief) 


Fig.  5, — Parting  Tools  used  on  Chain  and  Belt-driven  Automatic 
Lathes.  (The  two  lower  tools  v/ere  taken  ffoni  the  belt-driven 
machines.  The  upper  right-hand  tool  run  throueh  the  tc^t  on  the 
chain-driven  Lathe.) 

The  efl'ect  ou  the  tools  of  the  respective  machines  pre- 
sents some  striking  contrasts.  The  drilling  was  done  at 
speeds  of  93-75  ft.  on  the  belt-driven  machine  and  56-25  ft. 
on  the  chain,  the  speed  being  that  at  the  circumference 
of  a  Jin.  drill;  the  respective  feeds  per  revolution  were 
0-002S  in.  aud  0-0046  in.  The  drill  on  the  belt  machine  was 
ground  10  times  and  tw-o  drills  were  used  :  a  total  length 
of  6  in.  was  worn  off'  these.  The  chain-driven  machine 
.showed  much  better  results.  The  drill  used  was  sharpened 
twice,  and  only  Ijin.  -was  worn  away.     The  effect  on  the 
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The  tests  for  power  consuiuptioii  were  made  ou  11  belt  and 
]  1  chain-driven  machines,  the  former  doiii^;  light  and  the 
latter  heavy  work.  The  results  showed  that  GilS  H.P. 
was  required  for  the  chain-driven  niacliines,  as  against 
8'43  H.P.  for  the  helt  driven.     If  the  power  required  for 


Fig.  7, — Group  ofjDrop^Haniniors  optratcd  by  Ch.iins  from  Chain  driven  Shatling. 


the  line  and  countershafts  is  deducted  the  figures  become 
5-69  H.P.  belt  and  4-21  H.P.  chain,  or  a  gain  of  26  per  cent 
in  favour  of  tlie  former.  Figures  liave  also  been  got  out  for 
the  chain  and  belt  driving  of  the  new  works  at  Burnage, 
and  these  read  540  H.P.  belt  and  450  h.p.,  or  20  per  cent 
less  for  chain.  The  cost  of  chain  is  20  higher  than 
belt,  but  this  may  he  offset  by  the  fact  that  a  belt  instal- 
lation would  re([uire  20  per  cent,  larger  motors,  shafting 
belts,  iSrc.  Considering  the  actual  costs  based  on  the  charge 
per  horse-power  year,  which  may  be  taken  as  about  £6  at 
ilessrs.  Pienold's  works,  the  figures  are,  for  belt  driving  £3,240 
and  for  chains  £2,700  on  the  above  difference  in  liorse-power 
required.  Tliis  represents  a  saving  of  £-540  per  annum  for 
electrical  energy  alone.  But,  of  course,  this  ad\'antage  in 
favour  of  cliain  driving  is  further  enhanced  by  the  increased 
production  due  to  the  use  of  chains,  the  improved  quality 
of  the  output,  reduction  in  cost  of  labour  and  a  large  sav- 
ing in  the  matter  of  tools  and  floor  space.  Fig.  6  illustrates 
the  type  of  clutch  and  striking  gear  adopted  in  the  works. 
Coming  as  they  do  from  a  firm  with  the  reputation  for 
precision  in  woikuianship  which  is  enjoyed  by  Messrs. 
Eenold,  the  above  results  will  be  accepted  by  engineers  as  a 
complete  justification  of  the  use  of  chains  for  the  driving  of 
automatic  tools.  Messrs.  Eenold  have  already  applied  the 
silent  chain  to  the  driving,  in  conjunction  with  electric 
motors,  of  many  large  machine  tools.  In  addition  to  a 
special  selection  of  grinders,  punches,  drop-hammers  {sec 
Fig.  7),  i*tc.,  in  tlieir  works,  there  are  also  large  fans  and  air 

compressors  driven  through 
the  medium  of  chains?.  "\Ve 
need  hardly  state  that  the 
particular  merits  of  the 
chain  drive  need  to  be  con- 
sidered in  each  instance.  At 
the  same  time  it  is  i>robabk' 
tliat,  having  regard  to  the 
success  achieved  with  the 
chain  drive  .so  far,  its  range 
of  commercial  and  industrial 
utility  will  be  largely  exten- 
ded. i\Icssrs.  Kcnold  have 
already  accumidated  an 
eudrmous  amount  of  data  on 
the  subject  of  chain  driving, 
and  this  information  is  con- 
stantly being  added  to. 
Ni'cdiess  to  .siy  tliey  place  it 
entirely  at  the  disposal  of  in- 
terested engineers  wlio  may 
liave  the  merits  of  chain 
driving  under  consideration. 
Wemust  ex]iressourthank,s 
(o  the  coni]>Mny  fur  jiermis- 
sion  to  insjx'cl  the  new 
works  and  particidarly  toMr. 
('liarlcs  Ixenold  for  his  cour- 
tesy in  conducting  us  round 
the  various  deiiaitmcnts, 
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Problems  of  tcxtik  Pou)cr> 

Tl  h  >.Sl';  engineers  respoiisihlo  for  the  ordering  of  thingH 
in  textile  circles  must  soon  begin  to  feel  their  re- 
sponsibilities in  regard  to  the  power  problem.  We 
fear  that  iiuuiy  mills  have  been  equipped  with  power 
plant,  as  well  as  textile  maehinery,  whicii  has  not  uonie 
up  to  present-day  standards,  Imt  which  is  introduced 
simply  and  solely  because  the  makers  of  the  plant  become 
Knancially  interested  in  the  mill.  The  share  system  runs 
the  entire  gamut  of  officials,  contractors,  manufacturers 
and  operatives,  and  in  itself  is  no  doubt  valuable  as 
cementing  the  interests  of  those  who  will  be  entrusted 
with  the  conduct  of  the  mill  once  it  has  been  started.  But 
when  it  is  held  out  as  an  inducement  either  to  con- 
tractors or  by  contractors  and  nianufacturers  it  is  liable 
to  be  the  cause  of  much  evil.  It  is  bound  to  be  a  check  on 
progressive  development  of  both  power  plant  and  textile 
machines.  (H'  course,  improvements  in  engines  and  textile 
machinery  are  introduced  from  time  to  time,  but  assuming 
that  the  owners  of  the  patent  rights  cannot,  or  will  not, 
take  advantage  of  the  share  .system,  the  industry  must 
suffer  the  lack  of  these  advanced  types  of  plant. 

There  are  naturally  arguments  in  favour  of  the  system. 
For  instance,  it  may  be  of  advantage  to  foster  a  species  of 
competition  among  machinery  makers  as  to  which  shall 
become  interested  to  the  greatest  extent  in  the  financial 
undertaking  of  the  mill  fir  mills  belonging  to  a  company. 
The  promotion  of  rivalry  of  this  character  will  no  doubt 
stimulate  a  desire  to  secure  Imsiness  in  this  way,  ISut  is 
there  the  same  anxiety  to  introduce  new  and  improved 
plant  into  a  mill  as  is  evinced  in  the  securing  of  an  order 
for  a  portion  or  the  whole  of  the  e(|uipment.  If  the  sys- 
tem were  nothing  more  than  a  form  of  co-operation 
between  the  linancial  organisations  of  manufacturers  and 
mill  owners  respectively,  instituted  with  the  object  of 
furthering  progress  in  textile  industries  little  objection 
might  be  raised  to  it.  We  feel,  however,  that  it  operates 
to  the  general  detriment  of  the  industry,  and  that  a  liad 
feeling  against  the  principle  of  co-operation  is  likely  to  Ije 
created. 

AYe  realise  that  the  maker  of  textile  power  plant,  for 
histance,  knowing  that  he  may  become  financially  iden- 
fied  with  a  certain  mill  company,  will  also  need  to  fulfil 
any  contract  which  he  may  secure  by  these  means  to  the 
best  of  his  aljility  and  with  the  most  efficient  type  of  plant 
his  works  can  produce.  JJut  the  financial  lever  with  which 
he  may  lift  his  machinery  into  the  mill  blunts  the  edge  of 
his  interest  in  the  introduction  of  an  entirely  modern 
equipment  which,  in  competition  with  his  commercial 
rivals,  he  would  have  been  compelled  to  put  forward  for 
acceptance. 

While  this  share  system  may  have  certain  advantages 
in  its  relation  to  the  development  and  utilisation  of  power 
plant  and  textile  machinery  proper,  it  hits  very  hard 
against  an  important  section  of  electrical  industry  — 
namely,  the  power  in  bulk  supply  company.  The  problem 
of  electric  power  supply  to  textile  mills  resolves  itself 
practically  into  two  distinct  issues  :  (1)  The  employment 
of  isolated  plant  in  which  electrical  energy  is  generated  on 
the  mill  premises,  and  (2)  the  purchase  of  power  from  an 
independent  organisation  having  stations  situated  at  dif- 
ferent points  within  the  supply  area.  The  first  mentioned 
is  not  seriously  influenced  by  the  functions  of  the  share 
system,  though  to  electrical  manufacturers  it  is  undesi- 
rable that  contracts  be  concluded  on  any  other  than 
a  strictly  financial  basis.  The  objection  that  out-of- 
date  electrical  plant  may  find  its  way  into  the  mill  has 
also  to  be  raised.  Still  the  maker  of  electrical  plant  and 
apparatus  can  secure  contracts  for  mill  equipment  in  the 
same  manner  as  does  the  manufacturer  of  machinery  and 


accessories  for  steam  and  rope  driving.  Not  so  the  power 
company.  Its  commodity  is  an  intangible  one,  and  is  only 
puichaseable  in  a  specilic  manner.  It  can  give  guarantees 
unilm-  penalty,  of  reliable  .service,  but  it  cannot  barter  in 
shares.  Its  weapons  against  the  attacks  or  for  the  attack 
of  the  isolated  plant  are,  broadly  speaking,  two  only — low 
tariff  and  continuity  of  supply.  How  then  can  a  company 
offering  electric  power  for  sale  meet  the  blandishments  of 
the  sharemonger  ?  It  must  be  some  consolation  to  orga- 
nisations of  this  character  that  they  can  show  this  gentle- 
nian  the  door,  the  while  they  arc.  content  to  rest  alone  upon 
the  merits  of  their  claims  to  the  attention  of  the  textile 
mill  owner.  At  the  same  time  textile  power  supply  in 
bulk  labours  under  a  serious  di-sability,  where  the  sliare 
■system  is  in  operation,  particularly  with  new  nulls,  which 
otfer  many  advantages  for  the  utilisation  of  the  electric 
drive. 


rRodern  €cononiical 
Steam  Plant$>   >  . 

To  reduce  the  cost  of  generating  electrical  energy  in 
small  plants  to  a  minimum  is  the  constant  aim  of 
power  station  engineers.  Consetpiently  the  selec- 
tion of  an  economical  and  reliable  prime  mover  is  of  vital 
importance.  Whatever  may  be  the  merits  of  internal  com- 
bustion engines,  many  engineers  still  prefer  an  equally 
economical  steam  plant. 

This  need  seems  to  be  met  by  the  Wolf  superheated 
steam  locomobile,  which,  we  understand  from  figures  placed 
at  our  disposal,  has  actually  attained  a  consumption  of 
L'O-i  lb.  of  coal  and  8'G6  lb.  of  steam  per  brake-horse-power 
l)er   hour  on   a  100  H.i'.  unit.      These  results  practically 
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represent  1  lb.  of  coal  per  brakc-liorse-power  per  hour, 
ordinary  steam  coal  of  only  13,500  B.Th.U.  being  used. 
Taking  the  price  at  10s.  per  ton,  this  will  reduce  the  cost  of 
fuel  to  0'0.3d.  per  brake-horse-power  per  hour,  or  20  H.r. 
for  Id. 

The  locomobiles  are  of  the  overtype  design  and  are  Ijuilt 
in  various  sizes,  from  10  ii.r.  to  GOO  h.p.  Eacli  forms  a 
complete  and  compact  .:to;un  plant,  occupying  little  floor 
space  and  requiring  no  special  setting  in  brickwork  or 
extensive  foundations.  They  can  be  attended  by  unskilled 
labour.  The  furnace  and  tubes  are  removable,  so  that  in- 
spection and  cleaning  of  the  boiler  is  an  easy  matter.  ISy 
undoing  a  few  nuts,  the  furnace  and  tulie  can  be  withdrawn 
and  thoroughly  scaled  in  the  open.  The  tubes  are  wide 
apart,  and  even  the  innermost  tube  can  be  scaled  without 
disturbing  any  of  the  others.  This  is  a  great  advantage 
where  the  water  is  impure  and  tlie  boilers  must  be  regu- 
larly examined  for  scale,  deposit,  &c. 

The  furnace  can  be  arranged  for  any  kind  of  fuel,  sucli 
as  inferior  coal,  lignite,  or  slurry  from  coal  washeries ; 
woodwaste,  sawdust,  peat,  tan ;  or  liipiid  fuel,  naphtha, 
petroleum,  &c.,  which  will  give  sutficicnt  heat  to  generate 
a  steam  pressure  of  176  lb.  per  square  inch.  The  super- 
lieater  is  a  coil  of  seamless  drawn  wrought-iron  tubes  placed 
immediately  Ijehind  the  fire  tubes,  so  that  it  is  constantly 
swept  and  surrounded  by  the  hot  gases  immediately  the}' 
leave  tlie  boiler.  It  is  claimed  that,  by  the  constant 
impact  of  the  deflected  hot  gases  against  the  super- 
heater tubes,  and  the  continued  intermixing  of  the  steam 
particles  and  their  intimate  contact  with  the  walls  of  the 
tubes  in  consequence  of  centrifugal  force,  the  Wolf  super- 
heater utilises  the  fidl  amount  of  heat. 

Special  attention  has  been  given  to  the  valve  gear  in 
superheated  steam  engines,  since  the  common  slide  and 
poppet  valves  have  proved  unsuitable  even  for  moderately 
superlieated  steam.  The  piston  valve,  introduced  by  Messrs. 
Wolf  after  long  experiment,  in  connection  with  the  shaft 
governor,  lias,  we  understand,  been  found  absolutelj' 
reliable  and  durable  even  under  the  highest  steam  tem- 
perature. Tiiis  is  due  to  the  small  weight  of  the  valve  and 
its  simplicity,  combined  with  the  fact  that  the  operating  me- 
chanism only  consists  of  three  parts.  The  larger  size  engines 
are  all  equipped  witli  continuous  chain  lubrication,  which 
ensures  a  great  economy  of  oil.  Tiie  bearing  bushes  are 
very  carefully  made  and  offer  a  large  surface.  The  bearings 
are  fastened  to  a  heavy  liearing  saddle,  which  spans  the 
boiler  and  gives  the  shaft  a  firm  bedding. 


440  K.P.  Wolf  Locomobile  In  Copper  Tube  Works,  driving  A.C.  and  D.C.  Gcntralors. 


Views  of  Wolf  Locomobiles  in  Electric  Power  Stations,  in  Steel 
Works,  aggregating  900  H.P. 

r>oiler  expansion  is  allowed  for  by  tlie  mounting  and 
fitting  of  alt  parts  while  the  boiler  is  under  steam.  This 
metliod  has  been  applied  to  both  the  smallest  and  largest 
engines  for  more  tlian  4."!  years,  and  has  always  given  the 
liest  results. 

In  order  to  obtain  sliorter  steam  pipes  the  cylinders  of 
the  tandem  engines  are  removed  to  the  rear,  ihe  high- 
pressure  cylinder  being  built  into  the  smokebox,  where  it 
is  not  exposed  tn  loss  of  heat.  The  steam  from  the  first 
superheater  having  expanded  in  the  high-pressure  cylinder, 
passes  througli  tlie  intermediate  superheater  into  the  low- 
pressure  cylinder,  the  jacket  of  which  serve.*!  as  the  steam 
dome.  The  higli-pressure  cylinder  is  fitted  with  fialanccd 
piston  valves,  which  are  kept  steam  tight  with  spring  rings; 
the  low-pressure  cylinder  is  working  with  constant  eut-olf, 

and  the  cut-off  of  the 
liigli-pressure  cylinder 
is  automatically  con- 
lidlled  by  a  shaft 
governor,  liy  placing 
the  two  cylinders  in 
tandem  the  driving 
gear  is  simiililied,  and 
the  substantial  con- 
struction of  the  eiigines 
ensures  great  (hna- 
bility,  combined  wiih 
highest  capacity. 

Tests  of  this  tandem 
liu'dmobile  made  li\- 
I'rof  .losse  sli(i\\rd  (lie 
I'lllowing  results : — 

('a]iacily  in  brake- 
horse-powei,  4.'>'2  II. 1'.; 
I  oiisumplion  of  steam, 
lii;M)lb.  per  lui.r.  per 
hour:  consnniplion  of 
coal,  11(1  111.  per 
i'..ll.l'.  per  JKiur.  Ca- 
pacity in  liraKe-liiir.se- 
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power,  5d'1   h.p.  ;    consumption  of  steam,  10291b.;    con- 
sumption of  coal,  r2::'.  lb.  per  B.h.p.  per  hour. 

Prof.  Josse — in  his  book,  "  The  Present  Development  of 
Heat  Engines  and  Power  Plants  " — states  that  he  considers 


Power  Station  at  Salbke    /ith  385  B.H  P.^SuPli^ater 
Con  pound  Locomobile 


0lants 


these  locomobiles  the  most  favourable   heat-powei 
of  the  present  time. 

The  superheated  steam  locomobiles:  are  "sed  in 
large  number  of  electricity  generating 
stations  as  well  as  in  other  "industries 
in  all  parts  of  the  world.  The  accom- 
panying illustrations  show  Wolf  en- 
gines driving  dynamos  in  some  of  the 
largest  steel  and  metal  works  on  the  Con- 
tinent, as  well  as  one  unit  at  their  own 
electricity  station  at  Salbke.  In  regard 
to  the  latter,  we  may  point  out  that  this 
unit,  which  develops  up  (o  385  b.h.p.,  is 
fitted  with  automatic  underground  ste])- 
grate  firing  for  using  the  cheapest  grade 
of  lignite  as  fuel. 

The  total  output  of  the  firm  in  locomo- 
biles aggregates  up  to  the  present  over 
600,000  H.P.,  and  of  the  large  number 
of  locomobiles  sold  over  1,.300  were  in- 
stalled in  electric  lighting  and  power 
stations,  1,200  in  iron  and  metal  woiks, 
700  in  hoisting  and  mining  [dants,  1,500 
in  wood  working  factories,  1,250  in  pot- 
teries, cement  and  brick  works,  800  in 
Hour  mills,  200  in  paper  mills  and  print- 
ing works,  250  in  textile  mills,  Sec. 

Messrs.  Wolf  were,  wc  understand,  I  he 
first  to  ajijily  a  high  degree  of  superheat 
to  locomol)ile.s,  and  to  develop  a  compact 
steam  plant  embodying  idl  the  latest 
features  of  modern  engineering  practice. 
Tiie  works  were  established  at  Magdcljtu'g- 
liuckau  ill  18G2,  making  as  a  .sjicciality 
locomobiles,  and  to-day  they  em|iloy  in 
this  branch  of  manufaclnriiig  alone  nearly 
•■!,000  hands.  Amongst  the  numeiDus 
awards  granted  to  the  firm  may  be  men- 
tioned the  highest  awards  at  Chicago 
AVnrld's  Fair,'  189:!,  two  diplomas  of 
honour  with  iuciImIs;  i'aris,  1  !)()0,  grand 
jui.x  ;  J  lu.sseldorf,  1904,  gold  medal  ;Mo.s- 
cow,  1905,  <ii])loma  of  honour  witli  medal ; 
Milan,  1906,  grand  prix ;  I'.erlin,  1907, 
gold  medal  and  dijilonia  of  honour,  &c. 
The  London  address  of  I  he  (Hjmpany  is 
7,  I^urcnce  Pountney  Hill.Cannon-.street, 
RC. 


J\  Cppical  SiDitcDboara* 


THE  modern  low-tension  switchboard  differs  con- 
siderably from  its  predecessor  of  a  decade  ago  in 
many  important  respects.  Many  engineers  in 
charge  of  large  electricity  works  to-day  will  recall  the 
fires  and  burn  out  which  marked  the  unhappy  career  of 
gears  fitted  with  rubber-covered  cable  connections  of 
opposite  polarity  which  chased  each  other  in  bewildering 
ail' I  almost  fascinating  confusion  within  a  space  which 
would  hardly  haxe  done  justice  as  a  coal  closet.  The 
thr-ught  of  bare  conductors  at  the  back  of  the  board  in 
those  days  would  have  called  forth  appreciative  remarks 
from  the  shift  engineers  who  feared  that  their  profession 
as  rubber-gloved  spanner  acrobats  might  become  a  thing 
of  the  past.  Yet  to-day  the  low-tension  gear  rejoices  in 
bare  'lius  bars,  bare  copper  connections,  bare  terminals. — a 
veritalile  contrast  in  all  their  nakedness  to  the  bra'ded 
and  capped  spectacle  presented  by  the  -'early"  switch- 
board, which  may  here  and  there  be  encountered  in  the 
"  backwoods  "  of  electricity  supply. 

The  adjoining  illustrations depictthe  class  of  work  which 
i<  carried  out  by  Messrs.  Crompton  &  Co.  on  all  the  low- 


Back  View  of  Board,  showing^  Dynamo  Ginneclions. 
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OUR 


PATENT 


^~li. 


RESISTANCE 


is  now  long  past  the  experimental  stage  and 
many  thousands  of  starters  fitted  with  it 
are  giving  complete  satisfaction.  It  has  no 
resistance  wires  to  fuse  or  break,  it  may  be 
treated  like  a  solid  block  of  metal  and  will 
stand  heavy  overloads. 


The  current  rise  is  automatic,  and  in  starting  up  the  motor  all 

that  it  is  necessary  to  remember  is  to  WAIT  OX  THK  FIRST 
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teu.sioii  gears  made  by  them  at  their  Chelmsford  works. 
The  board  illustrated  has  been  supplied  to  the  Madras 
Electric  Supply  ('orporation,  and  is  made  for  the  control  of 
five  generators,  two  balancers,  and  a  battery  of  12  feeders. 
The  general  construction  is  on  modern  lines,  there  being  an 
angle  iron  framework,  into  which  enamelled  slate  panels 
are  fixed.     The  selection  of  the  latter  material  requires 


Back  View  ol  Feeder  Panels. 


some  care  as  metaliferous  veins  are  sometimes  met  with, 
and  these  give  rise  to  short  circiiits  or  serious  leakage 
which  will  ultimately  cause  trouble.  To  reduce  these  risks 
to  a  minimum  all  terminal  shanks  are  ebonite  bushed,  and 
the  bolts  clamping  the  panel  to  the  frame  are  ebonized. 
In  the  case  of  the  Mackas  gear  this  has  been  carried  out 
The  actual  arrangement  of  the  parts  at  the  back  of  the 
board  is  well  brought  out  in  the  illus- 
trations which  serve  to  show  that  when 
care  is  exercised  in  the  lay  out  of  the 
connections  there  is  absolute  safety  with 
a  gear  of  this  class. 

The  panels  making  up  the  ]\Iadras 
board  are  fitted  with  the  usual  comple- 
ment of  instruments,  circuit  breakers, 
switches,  &c.  The  generator  panels  con- 
trol respectively  three  500  kw.  and  two 
250  kw.  machines.  The  instruments  are 
of  the  dead  beat  moving  coil  pattern  on 
the  standard  lines  laid  down  by  Messrs. 
C'rompton  many  years  ago.  The  circuit 
Ijreakers  are  fitted  with  magnetic  blnw-out 
and  liave  quick  make  and  break  with  free 
handle  movement.  This  latter  dispenses 
with  the  necessity  for  a  knife  switch  in 
series,  and  leaves  the  panel  both  front 
and  back  much  freer  than  if  the  knife 
switch  is  included  in  the  equipment. 
IVIaxinnim  and  reverse  current  tripping 
devices  are  fitted  to  the  breakers.  Watt- 
hour  meters  are  also  included  on  tlie  gene- 
rator panels.  These  serve  as  a  check  on 
tlie  main  wattmeters  which  are  placed  in 
the  'bus  bars  lietween  the  generators  and 
feeders.  'J'hu  feeder  and  lialanccr  panels 
have  llio  usual  equipment  of  instruments, 
ciicuil-liieakers  and  switches. 

Two  sets  of  'bus  bars  have  been  pro- 
viiled,  one  for  high  voltage  or  distant 
feeder  supply,  aiul  the  other  for  low 
voltage  or  local  feeder  service.  Hy  means 
of  suitable  l)lugs  any  feeder  can  be  con- 
nected to  either  of  these  bars.  Tiie  resis- 
tances for  the  generator  fields  and  tlie 
l)()osters  are  controlled  from  i)illar3  set 
l)nck  on  the  switch  gallery  away  from  the 
front  of  the  board. 

'I'he  entire  an-aiimMneiit  of  the  gear  has 
been  worked  out  with  the  ol)ject  of  ensur- 
ing conipleto  and  safe  control  of  the 
generating  plani,  and  no  eflbil  lias  Iteen 
spared  to  achieve  this  end. 
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Continental  Power  Plant$> 

TIIK  growtli  oi' liyclni-eleoliic  i_il;inls  un  the  Cunt iueiit 
is  not  ii "icurately  expressed  by  statistics.  It  iiiust 
be  seiMi  to  lie  believed.  We  arc  not  givitn  to  travel, 
like  the  Anieiieans,  and  consequently  are  deprived  ol  tlie 
pleasure  of  actually  (ibserviii!^  what  our  neij^hbours  are 
doiuLi.  l>r.  l.ouis  liell  lias  evidently  been  keejiiiiL;'  his  eyes 
open  during  a  recent  trip  to  Europe,  judging;  by  the  columns 
of  the  Electricnl  World,  in  wliicli  he  gives  his  impressions 
of  scenes  and  events.  These  are  penned  in  characteristic 
Ameiican  and  in  their  references  to  hydm-eleetric  trans- 
mission plants  are  worth  (pioting. 

•'Starting  out  ironi  Milan  one  follows  for  miles  the 
transmissiiin  lines  that  have  made  northern  Italy  con- 
spicuous. The  constructions  are  interesting  more  especially 
from  the  very  general  use  of  steel  lattice  poles.  J'oles  they 
are,  not  towers,  spaced  not  more  than  40  To  50  metres,  I 
should  think.  There  are  square  lattice  poles,  some  witii 
wooden  extension  tops,  some  with  steel  throughout  and 
wooden  cross-arms,  soiiu;  all  steel.  1  noted  in  particular  a 
very  workmanlike  slender  latticed  A-pole  bearing  only  the 
three-line  wires  and  set  in  concrete,  like  most  of  the  poles. 
The  A  was  set  in  general  with  its  base  in  the  line  of  the 
wires,  but  every  few  spans, and  at  angles,  poles  were  cross- 
wise the  line  to  give  lateral  stability.  At  road  crossings  a 
simple  cage  was  stretched  under  the  lines,  and  at  railway 
crossings  a  more  elaborate  one.  Some  lines  carried  six 
wires,  one  circuit  being  above  the  other.  Wooden  poles  are 
used  to  some  extent,  but  the  more  flexible  lattice  seem.s  to  be 
the  standard  o*  construction.  A  little  above  Viege  they 
are  building  a  large  power  station,  not  yet  near  completion, 
with  a  big  hydraulic  head,  to  judge  from  tlie  immense  up- 
ward sweep  of  the  way  cleared  for  the  jiipe  lines.     The 
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\'iege  is  a  wild  stream  hardly  lield  in  place  Iiy  its  rock 
walls  and  masonry  embankments  and  will  ere  long  prove  a 
splendid  source  of  power.  To-day  I  came  down  from  Zer- 
matt  and  rode  down  the  Ithone  Valley  to  Mai'tigny,  a 
beautiful  and  interesting  country,  rich  in  powei'.  One 
would  ovi'r  and  over  see  from  the  train  a  pole  line  with  the 
three  tell-tale  insulators,  and  follow  it  far  across  the  valley 
until  it  dodged  into  tlu;  mouth  of  a  canyon, with  jierliaps  a 
glinqise  of  the  roof  of  the  power  station  or  the  last  steep 
])lunge  of  the  piiie  line.  Tlie  poles  used  along  here  are,  with 
few  exceptions,  woo;len,  generally  with  the  porcelain  insu- 
lators set  on  the  simple  steel  hook  fixtures  so  familiar  in 
Continental  telegraph  practice.  The  whole  region  is  full 
of  water  powers  rushing  down  from  the  high  Alps,  and  it 
will  not  be  long  before  hardly  a  village  will  lack  electric 
light  and  power.  In  fact,  the  time  is  pretty  near  already. 
I' ntil  I  reached  Strasburg  day  before  yesterday  I  had  prac- 
tically not  been  out  of  sight  of  apower  transmission  line  for  a 
week.  Switzerland  seems  to  be  fairly  enmeshed  with  them. 
Structurally  the  Swiss  line  reminds  one  on  the  average  of 
some  of  the  earlier  American  lines.  It  is  designed  after 
the  manner  of  a  Continental  telegraph  line.  The  Swiss 
plants,  you  see,  have  cheap  line  construction,  and  as 
the  hydraulic  heads  are  generally  considerable,  they  ai-e, 
on  the  whole,  of  moderate  first  co.st,  and,  as  a  rule,  have 
paid,  sometimes  very  little  at  tii'st,  but  steadily  more  and 
more  as  timi^.  goes  on.  They  get  good  prices  for  light  and 
jiower — quite  as  good  as  we  do." 


^  SIROCCO  : 


SIROCCO 


Sirocco  Fans 


(Trade.Mark.), 


for 


Induced  Draft. 

A  PROFITABLE  INVESTMENT 
is  the  money  expended  on  a  Sirocco  Induced 
Draft  Plant.  It  can  reduce  the  coal  bill  as 
well  as  produce  More  Steam  from  existing 
Boilers    ....    Write  for  Catalogue  327  EN. 

Davidson  ^  Co.,  Ltd., 

Sirocco    Engineering  Works, 

Belfast. 


r;_S[ROCCO^( 


'^  SIROCCO ■^ 
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^  IP    steel  Plate  | 


FANS 


Are  Extensively  Used  for 

INDUCED  DRA  UGHT 

Because  they  Save  Coal,  Increase  Steam  &  Stop  Smoke 


FOR 


REFUSE  GObbEGTION 

From       Wooci'workii:!^      a^nd       other      l^a,cHinery. 

.    1 


FOR 


Plenum  Ventilation  mx.  Seating 


For  Worlds  £m<l  Public  Buildings  of  all  kinds. 


MAHHEWS  k  YATES,  LTD. 


BRANCHES 

_      '-'CVS     I 

are  stationed.  J  Telegrams  :"  vrMTILO  lAlNDOM."  Telephone  :  4823  Holborn. 


When:  Cdinpulaiit  Engineers 


LONDON.  84,  (jray's  Inn   Road,  W.C. 


jn^^H^^MKua 
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C YC  LO  N  E 


Open  Type 

FANS 


ogue 

V. 


Are  Still  Unrivalled 
For  General  Ventilation. 


iecause  of  their 

SIMPblGITY, 

EFFIGIENGY    & 

RBblABIblTY. 


VCLONE  FANS  are  in  use  amongst  many  other  buildings  in  the  following; 

HOUSES   OF   PARLIAMENT,   BUCKINGHAM    PALACE,  LAW   COURTS, 
JUNIOR   CARLTON   CLUB,   HYDE    PARK   HOTEL. 
And  thousands  of  others,  the  names  of  which  can  be  had  on  application. 


IycloneWorks,Swinton,  Manchester. 

-EED5  :  standard  Buildings,  City  Square.     GLASGOW*.  144,  St.  Vincent  St. 

Telegrams :  "  CYCLONE  LEEDS."     Telephone :  1926.  Telegrams :  "  CYCLONE  GLASGOW.     Tele. :  716  Argyle. 
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Teleg'Bpliic  Ad( 


EfCTRICIIN    NEWSPAPER    LONDON 


ne    No    949   MOLBORN 


All  communications  should  be  addressed  "The  Electrician" 
Industrial  Supplement,  1,  2  and  3,  Salisbury  Court,  Fleet 
Street,  London,  B.C. 

Copy  for  Text  or  Advertisement  pa^esjor  next  issue  shouid  reach  the  above 
address  not  later  than  IVediiesday,  Sept.  16th. 

Maniijacturers,  Contractors,  Central  Station  Engineers,  and  those 
interested  in  Electrical  Industrial  Developments  are  cordially  invited  to 
contribute  original  matter  to  the  SUPPLEMENT,  and  when  statable 
this  will  be  inserte  d  as  space  permits. 


Piling  Case  for  "The  Electrician"  Industrial  Supplement. 

The  Industrial  Supplement  is  holed  for  filing,  and  we  are 
distributing  cases  which  will  hold  twelve  issues.  On  request  a  case 
wiU  be  sent  to  Consulting,  Manufacturing,  or  Contracting  firms  ;  to 
Chief  or  Resident  Engineers  of  Electricity  Supply,  Traction  or  Power 
Stations  ;  to  any  firm  of  Merchants  or  Agents  ;  to  Railway,  Tramway, 
Dock,  Harbour,  or  other  companies  interested  in  the  applications  of 
Electric  Power,  &c.,  to  their  undertakings  ;  and  to  other  large  con- 
sumers of  electrical  energy,  either  at  home,  in  the  Colonies,  or  abroad. 

A  portion  of  each  issue  of  the  SUPPLEMENT  is  reserved  for  special 
circulation  oversea. 

Editorial. 

Ill  another  column  will  be  found  a 
Cha'n 'Drive,  tk'scription  of  a  nujileru  factcuy  equipped 
witli  automatic  machinery  and  driven  by 
electric  motors,  for  the  most  jjart  through  the  medium 
of  power  chains.  The  results  of  tests  of  belt-driven  and 
chain-driven  machines  are  so  convincing  that  they  cannot 
be  passed  lightly  over,  particularly  by  the  engineer  or 
manufacturer,  who  has  everything  to  gain  by  the  introduc- 
tion of  highly  efficient  machinery  and  perfected  methods  of 
production.  The  tests  conducted  by  Messrs.  Hans  Eenokl 
at  their  new  jMauchester  works  are  epoch-making  in  so  far 
as  they  relate  to  machine-tool  driving,  and  particularly  tn 
automatic  tools.  They  establish  the  claims  of  the  chain 
beyond  all  doubt  as  a  superior  power-transniitliug  medium 
compared  with  the  belt,  especially  in  connection  with 
machine  tools.  The  works  equipment  also  sliows  how  a 
plant  intended  prijiiarily  fi'i  liighly  accurate  productive 
work  can  be  installed  in  a  l,irv;e  factory  under  practically 
ideal  conditions  as  regards  liglit,  air  and  general  efficiency. 
The  overhead  chain  drive,  in  being  more  conijiact,  lighicr 
and  less  obtrusive,  admits  of  the  best  grouping  of  tlic 
machine  tools  on  the  lloor  bidow,  while  it  interferes  but 
little  with  the  passage  of  light  from  above.  Tlie  renuirk- 
ahle  economies  in  power  securctl  by  the  chain  diixc  also 
throw  a  new  light  on  tlic  wasteful  character  of  belt  driving 
and  furnisli  useful  (evidence  in  support  of  motor  operation 
with  a  minimum  of  counterslialtiii;^.  It  cannot,  of  course, 
be  argued  from  the  Ihirnage  Works  cxperinients  liiat  ilie 
chain  driv(!  is  the  jianacea  for  all  tlie  ills  wliicb  lie  athwart 
the  liack  of  all  industrial  power  users.  Careful  com- 
parison of  bell  and  chain  in  individiuil  cases  can  alone  pro- 
vide tangible  evidence  on  whic'h  to  consider  .seriously  the 
question  of  conver.iion.  Still,  the  resiilts  olitained  in  the 
present  series  of  tests  are  encouraging  enough  to  warrant 
the  conduct  of  fuither  interesting  research  work  in  other 
industries.     Kveii  if  this  is  never  undertaken  liiere  remains 


enormous  scope  for  the  power  chain  within  the  wide  ami 
varied  jjrovince  of  machine-tool  operation.  The  chaiij- 
driven  lathe,  automatic  or  otherwise,  should  in  itself  be  a 
means  of  cheapening  production  in  the  turning  of  metals,  ' 
while  it  will  unquestionably  increase  the  accuracy  of  the 
work  done.  .V  noteworthy  feature  of  these  investigations 
is  the  reputation  which  Messrs.  Hans  Ilenold  have  achieved  I 
for  extreme  precision  in  thij  iuanufacture  of  chain,  and  a 
degree  of  accuracy  in  chain  production  which  must  make 
their  record  the  envy  of  the  engineering  world. 

In    the    light    of   the    development  of 

Steam  which  are  now  termed  "  locomobiles,"  one 

Locomobiles.  ,  ,  ,        , 

IS  compelled  to  wonder  what  the  electri- 
city works  of  15  years  ago  would  have  looked  like  had 
such  plants  been  available  at  that  time.     Modern  steam 
locomobiles  combine  boiler,  superheater,  engine  and  con- 
denser in  one,  and  the  complete  plant  forms  a  compact 
power  unit  which  might  grace  any  engine  room.     It  will 
be  interesting  to  follow  the  development  of  these  plants 
for  the  driving  of  industrial  machinery  in  competition  with 
suction  gas  and  oil.     In  this  country  we  are  probably  a 
little  prejudiced  in  favour  of  the  steam  engine,  and  this 
circumstance   has,   no  doubt,    checked    any  rapid    move- 
ment   away    from    steam    towards    gas    and    oil    engines. 
We  are  speaking  now  of  users  of  power  who  require  au 
engine    at   only  irregular  intervals,   or  who    are    beyond    j 
the  reach  of  an  electricity  supply    .service.      There    are, 
of  course,  great  numbers  of  power  users  of  this   class. 
Considering,     now,     the     ligures     given     b\'    1!.     Wolf, 
makers    of    a  compact  steam    locomobile,    we    find    tliat, 
even  if  allowance  is  made  for  the  special  conditions  under 
which  the  tests  were  conducted,  a  steam  locomobile  can 
still  comfortably  compete   with  a  suction  gas  plant,  ami 
have  a  good  margin  in  hand.     20  ii.p.  for  one  penn\-  is  au 
exceptionally  low  figure  for  a  small  steam  jilant,  and  prac- 
tically halves  the  records  claimed  for  suction  gas.    Side  by 
side  with  this  must  be  considered  the  fact  that  theavera,'.' 
mechanic  understands  the  steam  engine,  and  knows  how  to  | 
humour  it.     lias  and  oil  plants  are  less  fanuliar  objects, 
and  are  probably  regarded  as  crankish  and  difficult  to  keep 
ill  Older.     The  future  of  tli  ■  locomobile  would  ai)i>ear  to 
be  among  power  users  who  appreciate  the  value   of  the 
smaller  types  of  steam  engine,  and  have  always  maintained 
a  lively  faith  in  the  possibilities  of  their  economic  develop- 
ment,     l-'or  cert.'iin  classes  of  wm-king  requiring  portalijc 
engines  it  also  presents  striking  advantages.     As  a  juiine 
mover  ft)r  (be  driving  of  dynamos  its  compact  dimensions 
and   remarkable  economy   compensate    for  the   fact   that 
either  a  licit  or  i'ope-dri\cii  L;cnciiitor  imisl    lie  used.     The 
higher  specii  of  the  dynamo,  of  course,  reduces  the  initial 
cost,  wldic  tlie  actual  space  occu]iii'd  by  boiler,  engine  ami 
dynamo  i-<  Ics-  ilian  that  ici|nircil  for  a  separate  boiler  ami 
direct  coupled  steam  unit.     Slill  tlie  fact  remains  that  in 
this  country,  for  public  electricity  supply  jmrposcs  at  any 
rale,  we  ,irc  practicall}^  weihlcd   to  the  high-speed  engine, 
and  hinc  liroughl  this  type  o|  plant  to  a  "dl>gree  of  perfec- 
tion wbieji  cannot^  l)e  rivalled  elsewhere.     The  loeonioliile 
has,  however,  an  ojien   lichi  among  those  who  hivour  itS 
installation    in    conjunction    with     hinh-spei^l    dvnaimts, 
driven  by  ro]ies  or  li(dt.     The  eeonoinii's  of  the  plant  and 
their  capacity  for  steam  iimhi   chc.ip  coal  miglit  eerlaiiily 
lie  a    recomiuend;ilioii    for   them    as    day   .ind    niu'ht    load 
jilanls  in  .•^mall  or  medium  sized  stations. 
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STELLITE  ELECTRIC   FANS. 


DESK  FANS. 
BRACKET  FANS. 
PORTHOLE  FANS. 
TRUNNION   FANS. 
CABIN  FANS. 


"  ORDNANCE "  CENTRIFUGAL  &  PROPELLER   FANS. 

CTThE  Stellite  A.  P.  Fan  can  be  used  either  as  a  Desk.  Ceiling,  or  Wall  Fan,  and  by  a 
•*'  simple  adjustment  the  current  of  air  may  be  deflected  in  any  required  direction. 
This  adjustment  does  not  necessitate  the  addition  or  exchange  of  any  parts,  or  the 
use  of  a  single  tool,  and  is  only  the  work  of  a  moment.  The  A.  P.  Fan  was  originally 
designed  to  comply  with  Admiralty  requirements,  and  thousands  have  been  supplied  to 
His  Majesty's  Clov'ennnent.  Every  Fan  leaving  our  Works  is  subjected  to  the  stringent 
tests  of  the  Admiralty. 

All  the  Stellite  Fans  are  very  substantial.  ser\'iceable  Motors,  constructed  of  the  best 
possible  materials  by  skilled  workmen  in  shops  devoted  exclusively  to  the  production  of 
small  motors  for  fan  and  power  purposes. 

The  various  electrical  and  mechanical  features  of  these  P'ans  are  fully  covered  by 
patents,  and  a  substantial  guarantee  is  given  with  every  fan. 


Substantial  Construction. 

Slient  Running. 

Three-Speed  Regulator  Fitted. 


Absolute  Reliability. 
Economical  in  Operation. 


Sole  Manufacturers  and  Patentees; 


TH€    CLECTRK   &    ORPMANQC    ACC€SSORI€S    CO.,    LTP., 

STELLITE  WORKS,  CHESTON  ROAD,  ASTON,  BIRMINGHAM. 

Telegrams  :  "  Stellite  Birmingham.'  Telephones  :  176  and  179  East,  ami  P.O.  9.  Code  used  :  .\-B  C  ,  5th  Edition. 

LONDON  :— Baxter  &  C-WNTER,  86,  Charing  Cross  Road,  W.C.  I  (■.r,.\Sii()\V  :  -J.  &  A.  Anderso.n,  231,  St.  Vincent  Street. 

M.\NCHESTER:— 196,  Deansgate.  MIIiI,.\NI)S  :— 27,  Upper  Priory.  Birmingham. 

NEWCASTLE  ;— I.  W.  MORLEY,  Consett  Chambers.  |  SOUTH  WALES'— C.  R.  HoroH,  23,  Woodland  Park,  Newport  (Mon.l 

HANLEY  WORKS— Shelton  Potteries,  Hanley. 


Eonaon  Poiuer  Suppip- 


THE  pioljlcni  of  electric  power  supply  in  London  is 
like  the  poor,  "  always  with  us."  It  has  recenily 
entered  upon  a  more  interesting  phase,  and  one 
which  holds  some  promise  of  more  activity  in  the  direction 
of  an  organised  bulk  supply  in  the  near  future.  The 
record  of  the  efforts  made  to  establish  a  central  source  of 
electricity  supjily  in  the  London  area  is  an  interesting  and 
instructive  one, and  when  it  comes  to  be  made  into  "  history" 
its  peru.sal  will  furnish  many  valuable  side  lights  on 
the  subject  of  electric  power  in  bulk.  Tlie  hopes  and 
ambitions  of  some  engineers  of  tying  London  to  the  pro- 
vinces by  transmission  lines  are  not  likely  to  be  realised 
in  the  schemes  which  may  soon  receive  Parliamentary 
sanction.  Neither  by  high-tension  energy  transmitted 
alongside  railway  routes  nor  Ijy  gas  dynamos  fed  from  col- 
liery centred  producers  is  the  metropolis  to  come  nearer 
the  electrical  engineer's  ideal  of  a  smokeless  city.  With- 
out dwelling  at  length  on  the  merits  or  demerits  of  the 
present  proposals  it  is  important  to  recall  the  fact  that 
during  the  four  years  which  have  elapsed  since  jNIr.  C.  H. 
Merz  made  a  bold  bid  for  London  supply,  tlie  power 
requirements  of  the  area  to  be  covered  have  altered  con- 
siderably. Some  large  manufacturers  have  left  the  Thames- 
side  for  the  ^Midlands  or  the  North.  Provincial  sites  near 
railways,  held  out  temptingly  by  the  railway  companies 
themselves,  have  attracted  and  are  attracting  away  from 
London  a  cla.ss  of  power  consumer  wlio  generally  proves 
profitable  to  electric  power  suj)ply.  We  refer  to  engineers, 
shipbuilders  and  mechanics,  who  run  long  hours  and 
generally  requii-c  a  large  amount  of  power.     These  find  the 


industrial  centres  of   the   North  and   North-West   better 
adapted  to  the  carrying  on  of  manufacturing  processes. 

Still  there  will  always  remain  a  residue  of  power  users 
who  will  go  to  form  an  important  and  desirable  aggregation 
of  consumers  for  one  or  more  central  sources  of  electrical 
energy.  In  a  recent  issue  of  Enf/ineerinrji  Mr.  T.  H.  Min- 
shall  considered  generally  the  characteristics  of  London 
power  supply  and  classified  into  groups  the  various  indus- 
tries using  power.  His  groupings  are  based  on  investiga- 
tions carried  out  about  the  time  that  the  Administrative 
County  of  London  Co.'s  power  bill  was  laid  before  Parlia- 
ment some  four  years  ago.  Tiiese  figures  present  some 
striking  contrasts.  For  instance,  one  of  the  tables  shows 
the  character  of  power  agent  used  in  vari6us  factories. 
Steam  and  gas  preponderate,  tiiough  no  doubt  a  return 
made  now  would  increase  the  users  of  electricity  consider- 
alily.  Woodworking  shops,  for  example,  are  generally 
very  partial  to  electric  driving,  but  the  return  shows 
that  29  used  steam,  22  gas  and  only  7  electricity.  In 
letterpress  printing,  however,  a  different  state  of  things 
prevailed.  Thirteen  used  steam,  So  gas  and  22  electricity. 
The  figures  for  the  last  two  are  most  likely  reversed  now, 
for  no  power  user  has  shown  such  appreciation  of  the 
electric  power  as  the  printer.  This  is  sliown  by  the  return 
(four  years  ago)  for  newspai^er  printers,  of  whom  10  used 
steam,  ti  gas  and  11  electricity.  These  also  are  figures 
which  at  the  present  time  would  receive  considerable  ad- 
justment, in  favour  of  electric  power.  Out  of  a  total  of 
35  selected  trades  37  per  cent,  used  steam,  54  per  cent, 
gas  and  22  per  cent,  electricity.  For  records  of  four  years 
back  these  figures  speak  volumes  for  tlie  electric  drive, 
and  justify  tlie  slalenient  that,  during  the  period  which 
has  elapsed  the  turnover  of  power  u.ses  from  steam  and 
gas  to  electricity  will  have  been  a  larger  one. 
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Mr.  Minshall  complains,  in  liis  article,  of  the  lack  of 
reliable  statistics  on  the  subject  of  power  users  in  London, 
and  mildly  arraigns  the  Home  Office  for  not  rising  to 
the  occasion.  He  says  :  "  In  the  colonies,  and  in  many 
foreign  countries,  it  is  the  practice  to  include  such  figures 
in  the  census.  Thus  the  returns  for  the  State  of  Victoria 
give  not  only  the  number  of  factories  using  machineiy,  but 
the  actual  horse-power  of  the  engines  used,  difi'erentiating 
always  between  steam,  gas,  electricity,  oil,  and  in  some  cases 
wind  and  water.  As  a  further  detail,  they  give  the  num- 
ber of  independent  engines,  thus  differentiating  indepen- 
dent sources  of  power  from  those  which  are  supplied  from 
external  sources." 

Coming  to  the  supply  of  power  of  all  kinds  to  London  as 
a  whole,  Mr.  Minshall  gives  a  figure  of  500,000  H.p.  as 
utilised  in  19C4  among  23,74-l-  factories.  In  dealing  with 
the  general  electrification  of  factories,  it  is  pointed  out  that 
the  amount  of  power  required  for  steam  and  gas  is  likely 
to  be  much  less  for  electricity,  because  nf  the  economies 
which  motor  driving  invariably  introduces.  This  is  a 
matter  which  will  require  the  same  care  and  consideration 
in  any  district  outside  London.  The  difference  in  power 
used  is,  however,  offset  by  the  fact  that  electricity  can  be 
ajiplied  to  many  machines  and  processes  which  would  never 
figure  specially  under  any  other  system  of  driving. 


perieuce  of  a  decade  or  more  to  work  upon,  there  seems  to 
be  no  room  for  doubt  as  to  the  necessity  for  induced 
draught  fans  where 'efficiency  is  the  primary  object  of  the 
management  in  the  operation  of  the  plant. 


Problems  of  Inaucea  Draugbt- 


of  the  motor-driven  ventilating  and 


THE  introduction 
blowing  fan  has  undoubtedly  giv'en  considerable 
stimulus  to  the  development  of  mechanical  draught 
equipment  for  boilers.  When  electricity  supply  suffered 
from  the  doubts  and  difficulties  of  engineers  responsible 
for  the  station  and  plant  design  the  question  of  mechani- 
cal draught  was  an  open  one,  upon  which  divided  opinions 
were  common   enough.     Now,  with   tlie  accumulated  ex- 


Cyclone  Induced  Draught  Fan  as  erected  at  Leeds  Lighting  Station. 

The  problem  is  of  sufficient  importance  to  be  reviewed 
brieily  here  in  the  light  of  the  experience  of  a  firm  who 
specialise  in  the  production  of  induced  draught  apparatus, 
namely,  j\Iessrs.  ^latthews  &  Yates,  Swinton,  Lanes.  By 
the  use  of  a  chimney  a  better  draught  is  obtained  when 
the  temperature  of  the  flue  gases  is  high,  a  greater  velocity 
of  draught  being  thereby  given  to  the  air  entering  the  fur- 
naces. This  method  is  obviously  wasteful  because  of  the 
liigh  temperature  needed  in  the  chinniey  to  secure  a  good 
draught,  while  the  construction  of  the  chimney  is  likely  to 
work  out  rather  costly.  Experience  in  the  combustion  of 
Fuel  indicates  that  the  amount  of  air  chemically  re(|uired 
fur  coal  is  12  lb.  or  150  cubic  ft.  per  pound  of  coal.  In  prac- 
tice it  is  usual  to  double  tliis  nniount  where  chimney 
draught  is  used  with  hand  filing.  With  induced  drauglit 
this  excess  of  air  over  that  chemically  reijuired  for  perfect 
combustion  of  the  fuel  is  not  required,  240  cubic  ft.  per 
])ound  of  coal  being  a  connnon  figure.  It  may  be  noted  that 
an  excess  of  air  at  the  fire  causes  a  serious  loss  of  heat, 
wliile  an  insulficient  supply  gives  ri.se  to  black  smoke. 

It  is  clainuHl  for  inducctl  draught  fans  tliat  throe  boilers 
will  do  the  work  of  four  euiph>ying  chimney  draught. 
Mattliews  i*i:  Yates  claim  this  result  when  their  Cyclone 
fans  are  employed.  They  state  that  the  necessity  for  a 
higli  temperaturiMU  the  gases  passing  to  the  atmospiiere  is 
obviated,  the  lieat  in  these  gases  being  utilised  to  bettor 
40  H.P.  Motor  driving  Cyclone  Fan  at  Beckenham  Electricity  Works.       advautngi'  before  it  leaves   the  boiler.      Flirflu-r  economies 
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DYNAMOS 


AND 


UNION"  direct  current  shunt  wound  Dynamo  with  commutating 
poles,  240  Kw.,  120  Volts,  120  R.PM. 


MOTORS 

For  direct  current  and  single  and  polyphase 
alternating  current  circuits 

From  \  to   1,000   B.H.P. 

ARE      IHi: 

MOST    SUITABLE 

FOR 

ALL  INDUSTRIAL  USES. 


Cables  :  ABEAM  LONDON. 


IMinilJjBfiTifFto 

^^parK  ST.       soUTHWARK .       1.0HDON.5.E. 
NEWCASTLE-ON-TYNE  and  GLASGOW. 


CODE:  A. B.C.  6th  Edition 


can  be  eflected  by  introducing  more  pipes  in  the  econo- 
niiser,  thereby  raising  the  temperature  of  the  feed  water. 
I'robably  the  greate.st  advantage  of  an  induced  draught 
system  resides  in  the  fact  that  a  much  clieaper  fuel  can  lie 
employed,  the  ditierence  in  price  being  as  much  as  2s.  a 
ton  in  certain  cases,  more  water  being  also  evaporated  from 
fewer  boilers. 

The  smoke    problem  for   steam    users    is    probably  as 
aggravated  a  matter  as  that  of  boiler  efticieucy,  particularly 


as  a  close  watch  is  now  kept  on  stacks  by  district  inspectors. 
The  induced  draught  fan  has  certainly  all  the  appearance 
of  mitigating,  if  not  entirely  solving,  the  problem  of  smoke 
nuisance.  It  fidlows  that  by  the  drawing  through  the  fire 
of  a  con-ect  amount  of  oxygen  and  comliining  tnis  with  the 
carbon  at  a  proper  temperature  black  smoke  cannot  very 
well  be  formed. 

The  application  of  the  fans  to  the  boiler  flues  is  an 
extremely  simple  matter,  and  when  electric  power  is  avail- 
able, as  it  is  in  electricity  works,  the  most  economical  and 
compact  arrangement  is  that  in  which  a  motor  is  employed. 
Through  the  courtesy  of  Messrs.  Matthews  &  Yates  we  are 
able  to  illustrate  this  article  with  views  of  their  Cyclone 
fans  driven  by  electric  motors. 

AVe  may  remark  here  that  under  favourable  conditions 
an  induced  draught  plant  will  recover  its  first  cost  in  a 
comparatively  short  time.  Certain  cases  have  indicated 
that  this  cost  can  be  redeemed  in  12  months,  on  account 
of  the  saving  in  price  of  fuel  and  reduced  number  of 
boilei-3  in  .service.  The  following  figures  taken  from  the 
records  of  a  Yorkshire  mill  are  interesting: — 


Coal  used,  Wheldale  Smudge. 

Fuel  u.>^ed  with  fan 

,,       ,,     without  fan... 

Tons? 
..  78 
..  84 

cwt. 
9 
8 

qr.                            £ 
1  at  6s.  11(1.  ton  27 
1   „       „       „    29 

.*.    (I. 

2  9 

3  9 

!50  H.P.  A.C.  Motor  driving  Induced  Draught  Fan  at  Leeds  Lighting  Station. 


Gain  in  favoui-offaii  ...     5      19      0  2    10 

These  figures,  culled  from  operating  results,  appear  to  fully 
justify  the  claim  that  induced  draught  plant  is  economical 
to  run,  and  its  economies  provide  a  substantial  surplus 
which  may  be  placed  to  the  credit  of  the  fan  installation. 

In  conclusion,  we  may  state  that  ^Messrs.  Matthews  & 
Yates  are  prepared  to  meet  any  reipiirements  in  the  nature 
of  induced  draught  plant  and  place  at  the  disposal  of  in- 
terested engineers  a  staff  of  experts  on  the  subject,  quite 
free  of  charge. 
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ECONOMY  IN  THE  BOILER  HOUSE, 

TO  ATTAIN  THIS 

It  is  a  good  thing  to  Record  the  Pressure. 
It  is  a  good  thing  to  Record  the  Temperature. 
It  is  a  good  thing  to  Record  the  Draught. 
It  is  a  good  thing  to  Record  the  COj. 
It  is  a  good  thing  to  Weigh  the  Coal. 

BUT,    IT   IS   BEST   OF   ALL  TO 

MEASURE  THE  STEAM  PRODUCED. 

If  you  have  had  any  difficulty  in  getting  at  this  last,  but  most 
important,  factor,  write  for  particulais  of 

THE     "XtfESil."     RECOI^DER 

I  Which  measures  the  feed  water  through  a  sharp-edged  V  Notch) 

To-     J.  E.  LEA,  B.Sc,  M.I.Mech.E., 

28,   DEANSGATE,  MANCHESTER. 

Telegrams:  "  Recording,  Manchester."  Tel.  5040. 


Induction  FRotors. 


IN  view  of  the  fact  that  the  method  of  driving  machinery 
by  electricity  has  come  so  much  to  the  fore  in  recent 
years,  and  that  a  considerable  proportion  of  this  is 
carried  out  by  the  employment  of  alternating-current 
motors,  doubtless  the  following  points  in  connection  with 
induction  motors  will  prove  worthy  of  note.  The  aim  of 
the  manufacturer  of  electrical  machinery  has  been  to  pro- 
duce a  machine  which  can  be  relied  upon  to  satisfactorily 
perform  the  duties  for  wbicli  it  has  been  designed  and  in- 
stalled, and  in  this  matter  Messrs.  Siemens  Bros.  Dynamo 
"Works  (Ltd.)  are  well  known  as  makers  of  induction 
motors.  These  machines,  which  are  designed  for  two  and 
three-phase  circuits,  are  made  in  two  types — namely,  ven- 
tilated and  totally  enclosed,  one  of  the  former  being  shown 
in  the  accompanying  illustration. 


Siemens  Ventilated  Induction  Motor. 

They  are  constructed  fcjrall  voltages,  speeds  and  outputs, 
and  fire  .suitable  for  coTifiiiucius  or  intermittent  working ; 
in  addition  tlicy  are  ra]ial]le  of  developing  a  very  large 
.starting  torfjiu^  tlieir  ellicicney  ami  jiowei-factor  are  high, 
and  tiiey  will  stand  heavy  overloads  for  a  considoralile 
length  of  time  without  injuriou.s  heating.  Eitlier  squirrel 
cage  or  slip-ring  rotor.s  are  fitted  to  tiie.so  niacliines. 

Special  attention  lias  be(!n  jiaid  to  .sucli  ])(iints  as  good 
ventilation  and  ellici(Mit  lubrication  ;  all  working  parts  nw. 
well  protected  from  acci(l(;iital  merli.uiieal  injury,  but  at 
i.he  Rarne  time  are  ea.sily  accessilib'.     'i'he  end  shields  arc 


bolted  to  circular  facings  on  the  stator  frame,  and  can  thus 
be  easily  rotated  to  render  the  motor  suitable,  without 
further  alteration,  for  fixing  to  wall,  floor  or  ceiling. 

In  conclusion,  we  may  say  that  many  of  these  machines 
have  already  been  installed  for  various  purposes  and  have 
been  found  to  give  complete  satisfaction. 


IPaterllflDt  Instruments. 

WITH  the  advance  made  into  the  region  of  water- 
tight switches  and  switchgear  it  becomes  impor- 
tant that  attention  .should  be  paid  to  the  matter 
of  making  instruments  also  impervious  to  the  entrance  of 
water  and  moisture.  Instruments  were  once  thought  too 
much  of  an  elaboration  to  include  with  starting  switches 
and  switchgear  and  only  within  recent  years  have  they 
been  seriously  included  in  the  control  equipment.  The 
Union  Electric  Co.  is  putting  im  the  market  a  line  of 
watertight  instruments  which  are  mainly  intended  for 
industrial  service.     The  accompanying  illustration  shows 


Sector  Pattern  Watertight  Ammeter. 

a  sector  pattern  instrument  with  watertight  gunmetal 
case.  This  type  is  intended  tor  wall  use,  small  lugs 
being  fitted  for  fixing  purposes.  Tlie  front  of  the  case  is 
bedded  down  on  to  a  machined  surface  and  secured  by  a 
number  of  small  screws.  A  rectangular  cover  is  also 
fitted  below  the  dial  to  give  access  to  the  interior  of  the 
case  for  adjustment  of  the  movement.  The  cables  enter 
by  carefully-madi'  ulands,  which  exclude  all  possiltility  of 
the  entrance  of  moisture.  The  instruments  can  be  sup- 
plied with  electro-magnetic,  moving  coil  or  hot-wire  move- 
ments. Tlic  ca.scs  are  also  supplied  for  a  variety  of  special 
and  ordinary  purposes,  such  as  switchboards  (projecting 
and  Ihish  patterns),  switch  boxes,  conduit  lines,  &c.  The 
cases  are  either  of  iron  or  gunmetal,  finished  black  with 
nickel  plati'd  edges.  I'.otb  kinds  of  case  are  tested  to  10  lb. 
j)re.ssure.  'i'lie  instruments  can  be  su])]>lied  witli  any 
desired  arrangement  of  termiinds,  and  the  .scales  can  be 
for  wide  or  narrow  range  as  re(|uired. 
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Daois  €lcctric  n^inina  Plant 


and  control  gear  and  ilexiblo  connections,  leatlier  covered, 
witli  iiliigs.     1  (ilTerent  rates  of  feed  are  available,  a  cut  of 


T' 


!•;  rcci'iilly-rloscd  Jliniiig  ICxliibitioii  will,  we  have 
no  doubt,  leave  behind  it  many  lasting  impressions 
among  engineers  of  the  designs  of  modern  plant 
exposed  to  critical  inspection  during  the  time  it  was  open. 
I'rominent  aniong  the  machinery  exhibits  was  an  interest- 
ing collection  of  mining  plant  by  ^lessrs.  John  Davis  &  Son 
(Derby)  (Ltd.)  Some  of  our  readers  may  recall  the  fact 
that  this  firm  has  been  identified  with  electrical  develop- 
ments in  mining  shice  quite  the  early  ilays  of  electric  power 
applications  to  industry.  The/  introduced  the  Stokes 
safety  motor  with  special  commutator  into  mining  work, 
and  this  m  cliine  rendered  yeouuin  service.  The  commu- 
tator was  so  arranged  that  the  bruslies  pressed  on  the  under 
side  of  the  bars  and  not  on  tiie  periphery,  as  with  the 
modern  machine.  We  recall  the  introduction  of  this  motor 
by  Messrs.  Davis  as  some  indication  of  tlieir  pioneering  ex- 
perience with  electric  power  in  mines. 

At  ( )lympia  the  Hrm  showed  specimens  of  the  Jeflrey 
electric  header  and  drill.  These  are  two  distinct  machines 
wliich  are  well  known  to  colliery  and  mining  engineers. 
The  header  is  a  breast  machine  which  makes  its  cut 
straight  to  the  front  and  is  suitable  for  workin"  in 
thick  or  thin  seams.  It  is  mounted  on  a  substantial 
carriage,  along  which  the  motor  and  chain  gear  ad- 
vances during  the  making  of  a  cut.  The  motors  for 
these  machines  are  supplied  for  alternating  current  or 
direct  current  circuits  up  to  500  volts.  Two  sizes  are 
standardised,  one  with  21  h.p.  and  the  other  with  26  h.p. 
motor,  the  machines  being  for  thin  and  thick  seams  respec- 
tively.    The  machine  is  complete   with  enclosed  switch 


Jeffrey  Electric  Drill 
attached  to  Hold- 
ing Cradle. 


6  ft.  under  being  made  in  either  3|,  7  or  9  minutes.     Four 
cuts,  6  ft.  deep,  can  bo  made  in  undercutting  a  place  14  ft. 


Particulars  from  ; — 
darri-son  I^ane, 

BIRMINCHAM. 
113-7,  Charing  Cross  Rd., 

LONDON,  W.C. 
10,  Corporation  Street, 

M.WCHKSTKK. 
72a,  Waterloo  Street, 

GLASGOW. 
37,  Moorfields, 

livi-;rpool. 

61-63-65,  High  Bridge, 

NHWCASTI,!-;. 


THE 


SIMPLEX 

CONTINUITY 

SYSTEM 


WAS 

introduced  five  years  at^n  and  is  there- 
fore the  sj'steni  \vliit_li 

FIRST 

ensured  complete  electrical  cuntinviity 
with  nnscrewed  conduits 

AND 

although    various    continuity     devices 
have  appeared  before  the  public  there 

IS 

only  the  "SiMl-I.KX  SVSTKM  "  which 
lias  stood  the  test  of  lime.     It 

STILL 

meets  with  approval  among  electrical 
engineers,  and  is  universallv  regarded 

="*""=  BEST. 


SIMPLEX  CONDUITS,  LIMITED. 
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wide  wilhiu  an  hour.  ^Ve  may  nieutiou  that  the  electrical 
details  have  been  reconstructed  to  couform  with  the  Home 
Office  and  Colonial  mining  regulations. 

The  Jeffrey  electric  drill  has  been  designed  to  cope  with 
particularly  hard  rock,  ironstone,  shale,  &c. 

It  is  claimed  that  the  electrical  and  mechanical  parts 
will  withstand  any  duty  they  are  called  upon  to  perform. 


Jeffrey  Electric  Header  for  Coal  Cutting. 

If  the  auger  point  will  stand  up  against  its  work,  the 
power  behind  it  will  take  care  of  itself.  The  drill  frame 
is  of  the  usual  design,  and  is  jacked  between  the  floor  and 
roof  of  a  mine  or  between  timbers  in  the  ordinary  manner. 
The  drill  may  be  fixed  at  any  convenient  height,  and  at 
any  desired  angle.  The  design  embraces  several  features 
of  novelty.  Tlie  armature  spindle  is  hollow,  and  through 
it  the  drill  feed-screw  passes.  Wj  this  means  a  well- 
balanced  drill  is  provided,  hitherto  the  motor  was  neces- 
sarily above,  below  or  on  one  side  of  the  feed-screw.  The 
gearing  is  also  remodelled  in  this  drill.  A  pinion  sur- 
rounds the  hollow  armature  shaft,  and  this  engages  above 
and  below  with  two  driven  wheels  of  uniform  size  to  one 
another.  ^Mounted  on  the  same  shafts  with  the  gears  are 
the  pinions  of  the  second  reduction  set  of  gearing.  These 
pinions  engage  the  gear  which  drives  the  feed-screw.  The 
gear  wheels  are  accessible,  and  one  of  the  features  obtained 
in  the  design  is  the  ease  by  which  the  gears  may  lie  varied. 
It  will  be  seen  by  the  figures  given  below  that  the  re- 
volutions per  minute  of  the  auger  may  l)e  varied  from  lOG 
to  310,  and  the  forward  feed  or  rate  of  cutting  may  be  varied 
from  10-6  in.  per  minute  up  to  61!  in.  per  minute,  out  of  a 
variety  of  16  combinations.  It  will  thus  he  possible  to 
select  the  most  suitalde  gearing,  not  only  for  rate  of  cutt- 
ing, but  speed  of  rotation,  to  suit  almost  any  degree  of 
hardness  of  material  it  is  desired  to  drill. 


Descriptive  letter. 

A             B             C             D 

De-scrip- 

tive 

letter. 

Revs,  of  feed  screw  per 
minute. 

106 

167          224          310 

Threads  per  inch  of  the 
feed  screw. 

For 

ward  feeil  per  minute. 

E 

21-2   in.!  33-5  ill.  ,'44-75  ill    62-Oiii 

V 
G 
11 

6      M              ,. 

8    „          „        

10    „          ,,        .... 

17-9   ii..'  27-8  in.  '37-4    in.  51 -6  in. 
13-25 in.  20-9 in.  ,28  0   in.  38-8in. 
10-6   in    1fi-7in    1 99-a    ;.,     ni-ni,. 

_ 

A  friction  liand  is  jirovided,  with  a  winged  nut  and  bolt 
foi'  adjusting  the  pressure,  to  allow  the  feed  bar  to  revolve 
with  llie  auger  without  progressing,  should  it  encounter 
any  foreign  substance  in  drilling,  and  so  a\did  unnecessary 
strains. 

Tlie  motor,  starting  swilidi  and  gearing  are  contained  in 
fi  case  which  is  botli  damp  ,-nid  g,-is  tight.     The  terminal 


pins  are  so  arranged  that  when  the  cable  sockets  are  with- 
drawn the  arc  is  broken  in  an  enclosed  space. 

The  recent  great  development  in  electric  shot-firing 
apparatus  in  coal  mines,  due  to  the  introduction  of  new 
legislation,  has  set  manufacturers  of  such  apparatus  design- 
ing a  generator  which  shall  produce  the  necessary  firing 
current  with  a  minimum  of  weight  and  bulk.  The  "Davis- 
Derby  "  E.xploder  consists  of  a  magneto  or  dynamo  gene- 
rator enclosed  in  a  convenient  case,  the  armature  being 
driven  through  spur  gearing  by  a  ratchet  device  mounted 
on  a  shaft,  the  end  of  which  is  squared  to  engage  with  a 
ey  or  crank.  The  tedioriS  process  of  revolving  a  cranked 
handle  and  pressing  a  liutton  is  displaced  by  a  handle 
which  works  on  a  shaft  supplied  with  a  ratchet  in  front  of 
the  gear  wheels.  The  gearing  is  necessary  to  obtain  the 
high  speed  required.  The  armature,  commutator  and  gear 
wheels  must  all  rotate  together,  so  that  when  the  operating 
key  is  smartly  turned  through  al)Out  half  a  revolution  they 
will  be  driven  through  the  ratchet  up  to  the  end  of  the 
movement  of  the  operating  handle,  and  they  will  then 
overrun  the  ratchet  and  rotate  by  their  own  momentum 
for  a  short  time. 


"  Davis-Derby  " 
IVIagneto  Exploder. 


One  of  the  generator  lirushes  is  connected  to  the  frame 
and  the  other  to  an  insulated  terminal  and  the  ratchet 
shaft,  which  is  in  electrical  connection  with  the  frame  and 
which  carries  a  projection  or  arm  which  at  a  certain  point 
comes  in  contact  with  a  fi.xed  metal  stop  in  electrical  con- 
nection with  the  other  terminal.  Thus  no  current  flows 
through  the  external  circuit  until  the  projection  on  the 
ratchet  shaft  comes  against  the  contact  stop,  and  this  is  at 
the  end  of  the  stroke  of  the  hand  key  when  the  armature 
is  rotating  at  its  highest  speed  and  the  nulput  of  the  gene- 
rator is  at  its  ma.ximum  voltage. 

The  ''Davis- Derby"  Exploder  is  constructed  either  for 
high  or  low  tension  fuses.  It  is  also  made  in  various  sizes 
of  which  the  following  are  the  leading  particulars:  The 
hugest  will  fire  up  to  20  shots  in  series,  and  weighs  I.")  lb. 
'J'he  smaller  size  is  constructed  to  tire  four  shots  through 
50  yds.  twin  wire,  tlie  weighs  being  under  41b.  Tlie  latest 
and  the  smallest  exploder  will  fire  tw-o  shots  through 
50  yds.  of  twin  wire,  the  size  being  '.'>\  in.  high  b}'  2J  in.  by 
-]  in.,  and  the  weight,  1  lb.  14^oz.  The  last  mentioned 
niacliine  is  said  to  be  the  smallest  and  lightest  magneto 
exploder  yet  produced,  and  from  rejiorts  ajipears  to  be 
much  appreciated  by  the  shot-tirer  on  account  of  its  ex- 
irenie  ])ortaliility. 


llMlSlTENMEjmE^^ 

i              Head  Omcc       ...   12,   KING   STREET,    MANCHESTER  I        Glasgow  Ofllco      ...   65,   Rcnflcid   Street.  CO.,  LTD. 

)             London  Office        49,  Queen  Victoria  Street,   E.C  |       Newcnstio  Offlcc       Standard  Clianibors,  Neville  St 

/  Cardiir  Ofllco     Tenipio  Chambers.  8,  SI.  John   Street. 

DYNAMOS,  MOTORS,  ENGINES,  BOILERS,  LIFTS,  &c.,  Insured.  Inspected  and  Tested. 
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KALKO 


TINNED  TUBE  WIRING  SYSTEM. 

The    LATEST    and    BEST    Conduit    System 

NO    CONDENSATION    TROUBLES. 

Get    our    complete    Catalogue,    SECTION    K, 
which  tells  you  all  about  it. 

Telegrams  ;  Sccabilis  London.  Telephone  Nos, :  2291  and  2292  Gerrard. 


118-120,  Charing  Gross  Road, 

LONDON,  W.C. 


Electric  ppioer  In  Steel 
Works 

WE  have  often  remarkeil  tliat  one  of  the  best  adver- 
tisements for  electric  power  is  a  satisfied  user. 
Kacli  captain  of  industry  added  to  the  "well 
pleased "  list  is  an  almost  certain  assurance  of  further 
additions  to  the  number  in  due  course.  A  case  in  point 
is  a  large  steel  works  in  Belgium  which  three  years 
ago  possessed  a  small  400  kw.  station  have  recently 
completed  the  equipmont  of  a  1,000  kw.  plant  for  sup- 
plying energy  to  numerous  tools,  rolling  mills,  cranes 
and  locomotives  about  the  works.  These  were  previously 
operated  by  steam  and  hydratilic  engines.  The  new  motors 
about  the  shops  are  500  volt  machines  of  the  three-phase 
induction  type.  A  numl)er  of  direct  current  motors, 
operating  at  120  volts,  have  been  retained  for  crane  duty, 
the  two  older  geneiators  being  used  for  the  supply  of  these 
machines.  One  of  the  generators  is  driven  by  a  6,300  volt 
motor  operated  from  the  circuits  of  the  new  alternator,  and 
the  other  is  still  coupled  to  its  original  steam  engine. 

Upwards  of  70  motors  are  sup^died  with  500  volt  energy, 
the  transmitted  power  being  reduced  in  voltage  from 
6,300  volts  to  this  jiressure.  There  are  five  centres  of  low- 
tension  distribution.  Tlie  various  machine  tools  in  u.se  in 
the  works  are  employed  for  dressing  rail  heads,  and  rolled 
iron,  punching,  drilling  and  shearing  fish-plates,  &c.  Most 
of  these  tools  were  driven  from  countershafting  or  had 
separate  small  steam  engines  mounted  on  them.  The 
steam  consumption  of  these  engines  was  alarmingly  high 
at  times, and  frequently  the  output  of  the  tools  was  restricted 
on  account  of  lack  of  steam. 


Several  machines  were  converted  from  steam  to  electric 
drive  by  removing  the  steam  engine  and  adapting  the  gear- 
ing for  drive  by  motor.  A  punching  machine,  operated  by 
a  15II.P.  motor,  was  altered  in  this  way.  By  fi.xing  a 
toothed  wheel  on  the  inside  of  the  flywheel  a  drive  for  the 
motor  pinion  was  obtained.  A  cast-iron  plate,  with  three 
brackets,  supports  the  motor,  which  is  at  the  top  of  the 
machine.  The  steam  engine  obstructed  the  operation  of 
the  machine  a  great  deal,  liut  tliis  is  all  altered  by  the  use 
of  themotor  drive.  Anothermachinewasconverted  in  a  some- 
what similar  way.  ( )ne  of  the  flywheels  was  replaced  by 
a  disc  of  equivalent  weight  having  two  concentric  toothed 
rims  on  its  inner  surface.  The  motor  can  be  moved  so  as 
to  engage  with  either  of  these  rims  to  allow  of  different 
speeds."  In  another  instance  a  2."'.  H.i'.  motor  suspended 
transversely  from  the  roof  beams  drives  a  set  of  milling 
machines.  In  the  "  Haute  Canqjagne  "  finishing  depart- 
ment a  22  H.p.  motor  drives  a  six-grooved  rolling  mill 
through  a  triple  set  of  gearing. 

AVherever  possilile  the  motors  have  been  placed  on  the 
top  of  the  machines.  A  special  enclosed  motor  has  also 
been  made  with  ventilating  chinniey  and  ducts  which 
admit  air  at  the  bottom  of  the  motor.  The  motors  in  the 
finishing  department  are  blown  out  once  a  week  to  ensure 
the  removal  of  all  dust  from  the  stator  windings.  The 
steam  engines  re([uired  much  more  attention,  and  also  had 
to  be  overhauled  annually.  An  interesting  motor  drive  is 
that  of  a  lathe  shop  in  which  the  rollers  of  the  mills  are 
turned  u]i.  One  40  H.P.  and  a  22  il.P.  motor  drive  the 
shafting  for  eight  lathes,  and  they  maintain  a  constant 
speed  at  all  times.  A  steam  engine  previously  drove  this 
shop,  and  troulde  was  frequently  caused  through  lack  of 
power  and  irregularity  in  speed.  The  blast  for  five  cupola 
furnaces  is  obtained  from  two  100  ll.P.  motor-driven  blowers 
which  only  ne^d  to  be  run  25  minutes  for  a  pour  of  metal 
of  12  tons. 


SUVVLEMENT  to  "The  Electrician,"  August  21.  1908. 


144 


NASCHINENFABRIK 


OERLIKON 


Generators. 
Motors. 
Transformers. 
Switchboards. 


STEAM  TURBINES 
ELECTRIC  LOCOIVIOTIVES 


Isolated  Plants. 
Electric  Cranes. 
Pumping  Plants. 
Electrolysers. 


Complete  eauipments  ror  Power  Cransmission.  Distribution  and  Utilization. 


Q_    WUTHRICH     C'swaldestre  House,  Norfolk  St.,     ^ 

Manaeer  and  London  Resident  Engineer.  STRAND,    LONDON,    WaCa  T 


Telegraphic  Address: 

"OERI,IK  LONDON.' 
Telephone : 

No.  4167  Gerrard. 


rRotorPrlDlna  in  a 
Corn  Piant^    .    . 

IN  this  country  the  products  of  the  wheat  and  cornfield 
are  employed  in  more  direct  fashion  than  is  the 
custom  in  America  and  Canada.  There  it  has  been  a 
common  practice  to  treat  wheat,  barley,  rice  and  other 
cereals  by  machinery  processes  and  make  up  packet  foods, 
which  are  marketed  under  special  trade  names.  We  have, 
of  course,  mills  for  the  rolling  of  oats,  but,  i^uite  naturally, 
they  cannot  compare  with  those  employed  abroad,  either  on 
the  score  of  size  or  amount  of  output.  The  use  of  machinery 
in  mills  of  this  class  at  once  suggests  the  electric  motor, 
and  in  many  instances  it  has  been  installed  to  meet  some- 
what trying  conditions.  A  case  in  point  is  the  plant  of  the 
American  Maize  Products  Co.,  Ind.,  the  electrical  equip- 
ment of  which  was  recently  described  in  the  Electrical 
Jievicw,  N.Y. 

The  corn,  before  it  is  available  for  food  or  industrial 
purposes,  must  pass  through  a  great  many  operations  of 
weighing,  steaming,  crushing,  grinding,  sieving,  separating 
and  packaging.  ]Most  of  the  motors  are  of  standard  con- 
struction, but  the  motors  connected  to  the  buhrstone  mills, 
for  grinding  the  corn  very  fine,  are  special  machines, 
having  been  developed  for  this  purpose.  Each  is  of  the 
vertical  belted  type,  and  has  a  normal  rated  output  of 
7")  HP.  Tlie  stator  core  is  supported  in  a  cast-iron  housing 
provided  witli  projecting  lugs  resting  on  the  slide  rails. 
The  stator  core  has  open  slots  to  allow  the  coils  to  be 
readily  removed  in  case  repairs  are  necessary.  The  stator 
has  a  14-pole  winding,  thus  giving  a  synclironons  speed  of 
514  rev.s.  per  min.,  the  full-load  sjjocd  being  ap])roximately 
4!)0  revs,  per  min.  Tlie  rotor  s[)ider  is  mounted  on  a  vertical 
shaft,  which  passes  through  a  guide  bearing  at  the  top  of 
the  motor.  A  second  guide  bearing  is  placed  at  the  bottom, 
and  the  weight  of  the  rotating  part  is  carried  by  a  multiiile- 
disc  self-aligning  thrust-bearing  under  the  lower  nul  nf 
the  sliaft.  A  com]>lete  oiling  system  is  provided  whereby 
oil  is  supplied  to  the  up])er  bearing  from  a  large  sight-feed 
oil  ciiji,  and,  after  passing  through  this  bcai'ing,  Hows  to 
the  lower  one.  The  thrust-bearing  is  designed  so  that  all 
parts  an?  thoroughly  lubricated.  The  ])uiley  is  at  the  to]i 
of  tlie  motor,  and  the  veiticiil  iinatigcmi'iil-  aliuws  the 
motor  to  be  belted  directly  In  lln'  mill  without  the  use  of 
a  quarl.cr-turn  belt. 

In  addition  to  the  liuhr  mill-;,  the  elevators,  conveyors, 

shaking  sieves,  and,  in  fact,  all  of  (he  movingmachinciy,  is 

driven  by  motors  of  capacities  ranging  from  o  ii.p.  to  ;;u  h.i-. 

Not  the  least  important  part  of  this  great  plant  is  the 


pumping  machinery.  This  comprises  the  following :  Two 
12  and  18  by  14  Ijy  18  in.  duplex  pumping  engines  of 
the  outside  centre-packed  plunger  type,  each  having  a 
capacity  of  1,400  gallons  of  water  per  minute.  Three 
single-stage  centrifugal  pumps  for  the  steeps,  each  having  a 
capacity  of  200  gallons  per  minute.  These  pumps  are 
placed  on  extended  bases  and  direct  connected  to  7i  H.r. 
motors.  The  shaft  coming  in  contact  with  the  liquor  is 
made  of  bronze  composition.  One  single-stage  centrifugal 
pump  for  the  shakers,  having  a  capacity  of  400  gallons  per 
minute.     This  is  direct  connected  to  a  15  n.i".  motor. 

I  hie  single-stage  centrifugal  pump  for  discharging  slop 
from  the  buhr  mills,  Jiaving  a  capacity  of  400  gallons  per 
minute.  The  pump  is  placed  on  an  extended  base  and 
direct  connected  to  a  17 j  H.r.  motor.  Four  single-stage 
centrifugal  pumps  for  crushed  corn,  each  direct  connected 
to  a  1  5  II.P.  motor.  One  single-stage  centrifugal  pump  for 
the  starch-breaker,  having  a  capacity  of  400  gallons  per 
minute,  direct  connected  to  a  15  H.r.  motor.  One  single- 
stage  centrifugal  pump  for  water,  having  a  capacity  of  700 
gallons  per  minute,  direct  connected  to  a  22  H.r.  motor. 

The  centrifugal  pumps  are  of  the  balanced  type,  with 
single  suction  ojiening.  The  casing  is  circular  and  con- 
centric, fitted  with  discharge  flange  and  with  feet  for  bolt- 
ing  to  the  foundation.  The  suction  is  on  the  drawing  si<le 
and  admits  the  water  to  that  side  of  the  casing.  It  passes 
through  cores  in  the  chute  case  to  the  front  end  of  the 
impeller,  so  that  the  impeller  has  suction  on  each  side  and 
is  c-onse([uently  balanced. 

Six  S  and  0  by  10  in.  duplex  yoke-type  puuips  tor 
the  retiiiery.  Two  12  and  8  by  12  in.  duplex  outside 
eentre-i)acked  plunger  lioiler-feed  pumps,  equipped  with 
chilled-iron  plungers,  brass-covered  plunger  I'ods  and  brass- 
bushed  ])liinger  glands  and  boxes. 

Two  10  and  ](>  by  10  in.  duplex  crank  and  liy wheel 
\acuiim  ]iumps,  juovided  with  automatic  governors. 

One  10  and  10  by  12  duplex  clapper  valve  pump, 
with  slide  valve  steam  end,  ami  brass-htt'-d  cliipper  valve 
li(|uid  end. 

The  power  idaiit  has  been  designed  in  strict  accordance 
with  latest  ]>raetice  and  possesses  many  features  of  special 
merit.     In  the  engine  room  there  is  but  one  large  main 


unit,    wli 


a     2(5    and    44    by    48     .Mlis-Cbalmers 


cross-compound  Corliss  engine,  connected  to  an  alternator 
of  the  same  company's  build  and  having  a  norimil  rating  of 
SOO  kw.  Tlie  generator  is  a  three-phase  00  cycle  machine 
of  the  revolving  field  type  and  was  designed  to  deliver 
4S()  volts  pressure  at  a  speed  of  !>()  revs,  per  min.  1'iie 
rotor  of  the  geneiator  is  about  17  ft.  in  diameter  and  weighs 
17  tons.  The  load  carried  by  this  machine  is  mostly 
]iower,  consisting  of  150  motors  and  ranging  in  capacities 
from  5  H.p.  to  75  h.p. 
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Chomson  Ciectric  Gas  EiflbUn  €lectrlc  f)oi$t$> 


THE  convenience  of  the  Thomson  pocket  electric  hmip 
to  which  we  have  referreil  in  a  previous  issue, 
ha\e  pronij)ted  Messrs.  L.  E.  "Wilson  iS:  Co.  to  fit  to 
a  battery  a  gas-lighting  attachment.  The  adjoining  illustra- 
tion shows  the  battery  with  the  fit- 
ment attached.  It  consists  of  a  short 
length  of  tube  with  terminals  for  con- 
nection to  the  battery  and  with  a 
small  burner  surrounded  by  holes  in 
the  tube.  The  illustration  shows  that 
the  ordinary  bullseye  lamp  is  retained 
with  the  battery,  and  the  gas  lighter 
is  plugged  in  by  the  side  of  it.  AVhen 
the  lighter  is  switched  on  the  lamp 
also  is  lighted,  so  that  the  location 
of  the  gas  burner  can  be  observed 
without  the  need  for  groping  in  the 
dark.  Tlie  lighting  tubes  or  "spires," 
as  they  are  termed,  are  supplied  in 
two  lengths,  4  in.  and  12  in.  The 
ordinary  lamp  case  supplied  with  the 
pocket  lamp  can  be  exchanged  for  a 
case  which  will  take  the  gas  lighter 
spires.  The  burner  itself  is  renew- 
able at  a  small  cost.  We  are  informed 
that  the  current  consumption  is  small 
and  that  the  lighter  will  last  some 
time  before  the  battery  needs  recharg- 


TlIEliE   is   an  ever  increasing   demand   lor  standard 
patterns  of  electric  hoists  and  winclies  suitable  for 
a  variety  of  requirements.     The  adjoining  illustra- 
tion shows  an  electric  hoist,  of  which  a  great  number  have 
been  made  and  are  working  very  successfully.  The  arrange- 


jjeneral  View  of  Thom- 
son Gas  Lighter  with 
Short  Spire. 


The  entire  apparatus  is  quite  light 
and  compact  enough  to  carry  in  the 
pocket  without  inconvenience. 


Standard  Crompton  Electric  Hoist. 

ment  being  self-contained  it  is  portable  andean  be  used  in 
almost  any  position  and  for  various  purposes.     The  motor 


A.E.G.  Electrical  Fans, 


Our  Fans  are  not  Toys. 
They  are  intended  to 
last  more  than  one 
SEASON.   Try  one. 

For  Prices,  etc.,  see 
List  No.  279  of  which 
you  can  have  a  copy  on 
application. 


TIHS      ElLiECTRICAL      CO.,     LTO., 

121/5,   CHARING    CROSS    ROAD, 

x^ONDO    ,  inr.c. 
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Why  not   Instai  an 

ELECTRIC  RUNWAY  PLANT? 

There  is  no  cheaper  or  more  efficient  method  cf  handling  and  conveying 
goods.  We  specialise  in  the  manufacture  of  Electric  Transporters,  and 
contract  for  the  complete  constructional  work.  Shall  we  estimate  for  a 
eJ*         ^         J*  complete  plant  for  your  Works  ?  »?'         j*         J* 

KRAMOS  Ltd.,  BATH 


I 


is  one  (if  ilessrs.  ('rompton  &  Co.'s  ventilated  enclosed 
type,  the  armature  shaft  being  extended  to  take  the  brake 
which  is  actuated  by  a  pot  magnet  bolted  to  the  under- 
lied.  The  brake-cheeks  are  of  steel  and  are  held  "on  "  by 
a  compression  spring,  provision  being  made  for  adjusting 
this  spring  and  also  for  taking  up  any  wear.  The  worm 
reducing  Kcar  is  enclosed  in  a  cast-iron  box,  the  lower  half 
of  which  forms  an  oil  bath  for  the  worm-wheel.  The  rim 
of  the  worm-wheel  is  of  gunmetal,  with  machine-cut  teeth 
cut  from  the  solid.  I^all-bearings  are  provided  to  take  the 
end  thrust,  the  bearings  being  fitted  with  self -lubricating 
rings.  The  whole  apparatus  is  of  very  substantial  design 
and  will  stand  a  great  deal  of  rough  usage. 

The  same  firm  also  makes  a  small  10  h.p.  maiu-and-tail 
hauling  gear  of  the  self-contained  type,  mounted  on  a  cast- 
iron  bedplate,  which  is  a  very  strong  and  compact  job  for 


10  H.P.  Main  and  Tail  Haulage  Plant. 


small  haulages  up  to  50  H.P.  It  is  Htted  with  two  cast-iron 
drums  worked  from  the  centre  of  the  shaft  with  a  double 
jaw  clutch.  Each  drum  is  bushed  with  gunmetal  for  running 
loose  on  shaft,  and  is  fitted  with  powerful  all-round 
liand  brakes  worked  with  foot  lever.  The  main  gearing 
is  double  helical  machine-moulded,  the  first  motion  gearing 
being  machine  cut  with  steel  or  raw  hide  jiinion  to  go  on 
motor  as  preferred.  The  shafts  are  of  best  mild  steel  and 
the  pedestal  of  heavy  patteru  adjustable  type  with  gun- 
metal bearings. 

£arac  €lectric  £umber  Plant. 

THE  industry  of  lumbering  ispractically 
confined  (o  Canada  and  the  United 
States — that  is,  of  course,  lumliering 
on  a  large  scale.  The  workshops  of  the  Great 
!  Southern  Lumber  Co.,  Bogalusa,  Louisiana, 
cover  so  large  an  area  that  electi'ic  power  is 
the  only  solution  of  the  problem  of  driving 
the  machinery  located  in  the  various  mills. 
The  electrical  ecjuipment  is  probably  the 
largest  of  its  kind  for  a  plant  of  this  des- 
cription. Something  like  1,500  i;.p.  of  plant 
is  installed  at  a  main  generating  station 
which  supplies  energy  to  upwards  of  80 
motors  in  difl'erent  mills  and  shops  in  the 
area.  ilany  of  these  motors  are  direct- 
coupled  to  tlie  machines  Ihey  have  to  drive, 
notably  a  group  of  17  planers,  each  belted 
to  a  .■!.'!  H.P.  motor.  The  largest  motors  arc 
l.'idii.i'.,  of  which  there  are  si.\,  driving 
blowers  for  the  lemoval  of  dust  and  chips 
I'rom  tfie  shojis.  About  K  oz.  pressure  is 
suHicient  to  deal  with  all  shavings,  \c. 
Tliere  are  nine  shops  in  all,  and  power  is 
distributed  to  them  at  2,:>00  volts  pressure 
by  uiiderLrround  cables. 


Index  10  jRducrtiscrs. 


PACK 

British  Enginr,  P.ciiler  &  Electrical  Insurancfc  Co 11- 

(Jronipton  k  Co.,  Ltd 
I)avi(lson  &  ('o.,  Ltd. 
l):ivi!<  (.J.;  &  Son,  Ltd 


i:t(', 


Kdinon  &  Swnii  United  Kleitric  Liijht  Co.,  Ltd U  !_ 

Kleetri('  A:  Ordnance  AceeKsuries  Co 1.1" 

Klidriral  Co H"; 

Kli'itroiiiotorH  Lt<i.  (OpeiiHliaw) i2(i 

Kvirell,  Kddcuinlie  ,t  Co.,  Ltd 12.') 

Kvemlieil  .V  Vitcnolcn,  Ltd li.S 

lireat  Central  llailway  !  I" 

Itenley'R  (W.  T.)  TclcKraph  Works  Co.,  Ltd 1H-' 

India  llnlilier,  Outta  I'erclia  &. 'I'eloKraph  Works  Co.,  Ltd 1"^ 

KrainoH,  Ltd IH' 


Lea,  .I.E. 


11(1 


L  wig.  H.  K 

■Masihinenfiilirik  Oerlikon  Ui.  Wutlirich) 

Mather  ami  Plait 

Mallhews  ,1^  Vales 

Moi-dev  I'rieker  Meter  Co 

Ueyrolle  &  Co  .  Ltd 

.Sanders,  Iteliilers  &  Co.,  Ltd 
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Patents  and  Designs  Act. 

This  product  of  'Sir.  Llovd  Geoi:(;e,  which  has  been  .so 
thoroughly  discussed  in  and  out  of  Parliament,  comes  into 
force  to-day.  As  a  measure  of  considerable  importance  to 
the  electrical  industry  we  call  our  readers'  attention  to  it, 
but  we  prefer  to  add  very  little  to  the  criticisms  which, 
from  time  to  time,  have  appeared  in  The  Electrinan  con- 
cerning the  Act.  So  far  as  the  intentions  of  the  Act  are  con- 
cerned there  is  apparently  little  left  to  be  desired,  but  it 
is  quite  piobable  that  the  clauses  will  be  found  easy  of  cir- 
'univention  in  actual  practice.  For  this  reason  the  very 
persons  whom  it  is  designed  to  benefit  may  suffer  more 
than  before.  ( tne  eflect  of  the  Act  is  veiy  noticeable — 
viz.,  the  evident  anxiety  of  foreign  inventors  to  dispose  of 
their  patent  rights  by  lease  or  sale.  For  some  weeks  pa.st 
numerous  advertisements  to  this  elTect  have  appeared  in  our 
pages.  It  will  be  curious  to  observe  the  effect  the  working 
of  the  Act  will  have  upon  Patent  litigation,  and  its  ccjurse 
will,  if  for  this  reason  alone,  be  followed  with  more  than 
ordinary  interest. 


The  Transmutation  of  Elements. 

Just  a  year  ago  Sir  "\V>r.  1>.\msay  made  the  startling 
announcement  that,  after  exposing  a  solution  of  salts  of 
copper  to  the  radium  emanation,  he  was  able  to  detect  the 
presence  of  lithium  where  none  had  previously  existed. 
This  statement  was  received  with  a  certain  amount  of 
scepticism,  and  coming  from  a  less  eminent  authority  on 
matters  of  this  kind  would  probably  have  been  greeted 
with  ridicule.  However,  Sir  AV.M.  P.ym.say's  researches 
were  not  to  be  despised,  and  speculation  was  rife.  Two 
explanations  were  offered  :  one,  that  the  lithium  was 
originally  contained  in  either  the  vessels  or  the  re-agents  ; 
or  that  lithium  was  a  constituent  of  copper.  Now,  how- 
ever, Mme.  CuRiK  and  Mdlle.  Gleditsch,  who  have  been 
attempting  to  verify  the  experiments,  declare  that  they 
find  no  confirmation  of  Sir  Wm.  Pajis.w's  announcement. 


The  investigations,  which  have  been  of  a  most  careful 
and  painstaking  nature,  were  carried  out  by  means  of  plati- 
num containing  vessels,  as  the  investigators  found  that 
glass  and  c^uartz  vessels  contained  an  appreciable  quantity 
of  lithium.  As  a  matter  of  fact,  they  go  further  than 
merely  claiming  negative  results :  they  say  that  the  lithium 
discovered  by  Sir  Wm.  Eamsay  was  present  in  the  re-agents 
and  apparatus  that  he  used,  and  could  have  been  detected 
by  suitable  means.  We  publish,  on  another  page,  an 
account  of  the  work  of  j\Ime.  Curie  and  Mdlle.  Gleditsch, 
which  is  of  absorlnng  interest  in  itself.  It  now  remains 
to  be  seen  whether  the  lithium  phenomenon  will  share 
the  fate  of  M.  Blondlot'^  claim  to  the  discovery  of  "  X  " 
rays,  or  whether  we  have  not  yet  heard  the  last  of  what 
is  clearly  a  wide  divergence  of  opinion  between  very 
eminent  investigators. 

Automatic  Telephone  Exchanges. 

O.NE  of  tlie  most  prominent  features  of  modern  engineer- 
ing has  been  the  development  of  automatic  devices  designed 
with  the  object  of  reducing  manual  labour  to  a  minimum. 
The  introduction  of  such  automatic  machinery,  usually 
after  strenuous  opposition  on  the  part  of  the  operators 
displaced,  has  in  most  oases  led  to  considerable  economy, 
although  this  is  not  necessarily  an  assured  I'esult.  Thus, 
although  increased  reliability  may  be  obtained  by  the 
removal  of  the  human  element,  the  cost  of  maintaining  the 
automatic  apparatus  in  an  efficient  condition  may  more  than 
offset  any  saving  in  actual  operation.    ilr.W.  Lee  Camphell 
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recently  read  a  very  interesting  Paper  before  the  American 
Institute  of  Electrical  Engineers,  in  which  he  advocates  the 
adoption  of  automatic  telephone  exchanges,  and  preferably 
the  splitting  up  of  large  exchanges  into  a  number  of  smaller 
units.  As  will  be  seen  from  the  abstract  of  the  Paper, 
which  appears  elsewhere  in  this  issue,  the  author  makes  out 
a  very  good  case  for  the  system,  but  we  think  telephone 
engineers  will  hesitate  to  accept  his  figures  as  to  the  cost 
of  maintenance.  This  is,  of  course,  an  essential  considera- 
tion in  an  automatic  system  which  necessarily  comprises 
much  complicated  apparatus,  and  whilst  appreciating  the 
many  good  points  raised  by  the  author,  we  must,  perforce,  be 
dubious  as  to  the  final  results  until  further  evidence  as  to 
cost  of  maintenance  is  before  u.s.  It  will  be  remembered 
that  we  announced  in  a  recent  issue  the  possibility  of  the 
adoption  of  an  automatic  exchange  at  Lyons,  in  France ; 
this  may  supply  the  required  data. 


Depreciation. 

Much  criticism  has  been  levelled  from  time  to  time 
against  the  provision  made  by  the  various  tramway 
authorities  for  the  renewal  of  parts  of  their  undertakings, 
the  life  of  which  is  admittedly  much  shorter  than  was  at 
first  anticipated.  In  this  respect,  however,  the  Glasgow 
Corporation  tramways  are  undoubtedly  above  criticism. 
As  will  be  seen  from  our  analysis  of  last  year's  accounts 
relating  to  this  undertaking,  the  "  depreciation  and  per- 
manent way  renewals  "  fund  now  amounts  to  no  less  than 
£1,224,051,  although  the  total  capital  expenditure  is  only 
£3,145,576.  The  contribution  to  the  former  sum  during 
the  past  year  was  £188,608,  of  which  £88,187  was  allowed 
for  permanent  way  renewals  and  £100,416  for  depreciation 
of  the  cars,  power  station,  overhead  equipment  of  the  line, 
&c.  It  will  be  remembered  that  the  Glasgow  Corporation 
provide  for  the  future  renewal  of  their  track  on  the  basis  of 
£500  per  mile  per  animm,  which,  when  leckoned  on  car- 
mileage,  probably  a  better  basis  for  comparison,  is  at  the 
rate  of  over  Id.  per  car-mile  during  1907-8;  whilst  the 
total  allowance  for  depreciation  and  renewals  of  the  under- 
taking is  actually  2-18d.  per  car-mile,  a  figure  in  striking 
C(jntrast  with  the  two-thirds  of  a  peiuiy  which  is  at  present 
considered  by  the  London  (.'ounty  Council  a  reasonable  pro- 
vision for  this  purjiose. 


Electrical  Development  in  the  Colonies. 

Only  last  week  we  referred  to  extensive  power  develop- 
ments which  are  taking  place  in  Canada,  and  now  we  liavc 
to  call  attention  to  the  possil)le  electrilicalion  of  the  .Mel- 
bourne suburban  railways.  A  representative  of  tlie  Itail- 
w«y  7'i7ne.s- has  interviewed  the  Hon.. I. A.  liovn.a  momlicrof 
the  Government  of  N'ictoria,  wlio  has  been  visiting  Great 
Biitain  and  the  Continent  f(ir  the  iiin|)os('  of  studying 
various  systems  of  electric  traction,  and  a  rc])ort  of  llic 
interview  ajijicars  in  a  recent  issue  of  our  coiiteniporaiv. 
A.S  announced  a  short  time  ago  in  The  Electrician,  Mr. 
C.  H.  MKiiZ,  wlio  iias  licen  engaged  in  the  ]ire]iarati(in  of 
an  exhaustive  leport  concerning  llie  jiropcLscd  clectrilica- 
tion  of  tli(!  Mclbc)urne  subinbiui  laihvays,  lias  now  .sub- 
mitted tJiis  rcjiort,  together  with  .specilicalions.  In  this 
ca-se,  it  the  report  be  adopted  by  the  Government,  il  only 
remains  to  call  for  tender.^. 


Obviously,  the  report  cannot  yet  be  made  public,  but 
we  learn  that  Mr.  BoYD  "  confidently  predicted"  Mr.  Merz's 
recommendation  of  the  third-rail  system.  The  first  instal- 
ment which  it  is  proposed  to  convert  consists  of  about  20 
route  miles,  or  about  40  miles  of  track,  while  the  railways 
comprise  altogether  some  149  route  miles,  most  of  which 
is  double  track.  This  is,  of  course,  a  large  undertaking, 
and  it  is  not  to  be  expected  that  all  the  work  will  be  put 
in  hand  at  once.  Even  if  Mr.  Merz's  report  be  adopted, 
there  is  no  doubt  that  a  considerable  interval  of  time  will 
be  allowed  to  elapse  between  the  completion  of  the  first 
20  miles  and  the  commencement  of  the  next  portion,  or 
remainder,  as  the  case  may  be.  Xevertheles  s,  it  is  highly 
satisfactory  to  learn  that  these  great  undertakings  are 
being  seriously  contemplated  by  the  Colonies,  since  they 
afford  fresh  fields  for  the  enterprise  of  British  manufac- 
turers. In  this  connection  it  should  be  borne  in  mind 
that  American  makers  of  electrical  apparatus  are  fully 
alive  to  the  possibilities  of  business  in  Australia,  and  for 
years  past  have  left  no  stone  unturned  to  secure  advantages 
over  their  British  competitors. 


The  "G.B."  System  and  the  LC.C. 

The  controversy  on  this  subject,  the  various  details  of 
which  were  summarised  in  our  Editorial  Xotes  on  July  31st, 
has  advanced  another  stage.  It  will  be  remembered  that 
the  "  G.B."  Surface  Contact  Co.  offered  to  put  the  electrical 
equipment  of  the  track  in  an  efficient  state  and  to  main- 
tain it  for  12  months,  provided  the  Council  would  fit  the 
cars  in  accordance  with  their  designs.  This  offer  was 
rejected,  and  it  was  then  decided  that  expert  advice 
should  be  taken.  We  understand  that  ]\Ir.  W.  M.  Mordkv 
has,  at  the  request  of  the  Council,  visited  Lincoln  and 
reported  on  the  working  of  the  system  in  that  town.  It 
is  to  be  hoped  that  this  step  will  lead  to  a  speedy  settle- 
ment of  the  dispute. 

British  Association. 
Provisional  Prour.uime  of  Section  G  (Engineering). 

Thnrsday,  Scptemhfr  Srfl. 
Address  by  the  President  of  the  Section  (Mr.  Dccai.d  Clerk,  F.R.S.), 

Friday,  September  .'/fh. 
Report  of  (lie  Committeo  on  Gaseous  Explosions,  to  he  road  and 
discussed  in  joint  meeting  with  Sections  A  and  B. 

Mniieht)/,  Seplcmlier  7lh. 

1.  (iKit.M.n  Stonkv.— "  Recent  Advances  in  Steam  Turbines.' 

2.  P.  K-Mint-JON  DowsoN. — "  I'roducer  (ias." 

3.  P.  W.  KoBsoN — "Suction  Gas  Producers." 

4.  Capt.  H.  Hi.M.i,  S.VNKKV,  R..\.— "The  Utilisation  of  Poat  for 
niaking  Ga>  or  Charcofd." 

Tii'silny.  Sip/rnihi  r  SIh, 

1.  F.  W.  Lasi'HKstkk— "The  Laws  of  Flight." 

2.  F.  H.  RovrB,— "  The  Causes  of  Wear  in  Motor  X'chiclo  Machi- 
nery.'' 

3.  \V.  WiiKii^  Hkaimont. — "On  a  Fundamcntol  Error  in  the  Theory 
of  Power  'l'i-aii?>nii-<sion  liy  Belts." 

(tffit  r  PnfH  ri<  to  he  rrntt. 
Sui   lliiuAiin  Giuiiii,    F.KS.  — "A   Clock-driving   McclianiMn    for 
iMpiatiirial  Telescopes.'' 

.1.  Biiows,  F.R.S.,  and  MAiiiirK  F.  FiT/iM;KAi,n     "  Evperinionti*  on 
Hotatinj;  Discs." 
\V.  K.  Lii.LV— "  StrcuKtli  of  Solid  Round-ended  Colunuis." 
F.  l)oi(ii,\s  Fox — "  Rail-less  Traction  " 
I       \V.  Ro-iKNiiAiN — "  On  the  Study  of  Ureakagcs." 
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Obituary. — As  wo  go  to  press,  we  learn  with  regret  of  the 
death  of  M.  E.  Mascart,  the  ilistiiiguislied  French  scientist, 
at  the  a^e  of  7 1 .  It  is  matter  for  great  regret,  not  only  for 
France  hut  for  the  world,  that  we  should  in  the  same  week 
lose  two  such  leaders  as  Becquerel  and  ]\Iascart.  We  shall 
give  a  full  notice  of  M.  Mascart's  life  and  work  in  our  next 
issue. 

International  Conference  on  Electrical  Units  and  Stan- 
dards. -  The  rresident  of  the  ]5oard  of  Trade  has  ai)pointed 
Major  W.  A.  J.  O'Meara,  K.E.,  C.M.G.,  to  be  an  additional  dele- 
gate to  this  conference,  which  is  to  assemble  in  London  on 
October  l"2th  next. 

New  Metal  Lamp  Factory. — -A.  German  firm  lias  recently 
acquired  land  and  buildings  at  Brimsdown,  near  Edmonton, 
London,  for  the  purpose  of  erecting  works  for  the  manufacture 
of  tungsten  filament  lamps  under  the  Pintsch  and  the  Kuzel 
patents.  The  works  are  to  be  electrically  driven,  power  being 
taken  from  the  Xorth  Metropolitan  Electric  Power  Supply  Co. 

The  Electrobus. — With  recent  additions  made  to  this  ser- 
vice by  the  London  Electrobus  Co.  there  are  now  is  of  these 
'buses  on  the  streets  of  London,  chiefly  plying  between  Vic- 
toria Station  and  Liverpool-street,  and  Victoria  and  Crickle- 
wood.  The  vehicles  seem  to  have  become  increasingly  popular, 
and  the  fares  are  in  many  cases  lower  than  those  charged  on 
the  "Monopolj-  "  'buses. 

The  c.s.  "  Patrol." — We";  are  glad  to  be  able  to  state  that 
the  "Patrol,''  which,  as  we  announced  last  week,  had  struck 
on  a  sand  bank,  was  successfully  floated  on  Wednesday  even- 
ing, and,  having  received  no  damage,  is  in  a  position  to  con- 
tinue the  repairs  upon  which  she  was  engaged.  The  c,s. 
"Recorder"  had  taken  the  "  Patrol's  "  cable  on  board,  and  so 
was  able  to  materially  assist  in  the  work  of  re-floating. 

Iron  and  Steel  Institute. — As  previousl)'  announced,  the 
autumn  meeting  of  this  Institute  will  take  place  at  Middles- 
brough from  September  28th  to  October  i!nd.  The  following 
are  among  the  Papers  down  for  reading  :  "  On  the  Scientific 
Control  of  Fuel  Supply,"  by  Prof.  H.  E.  Armstrong,  F.E.S.  : 
"  On  Metallurgy  at  the  Franco-British  Exhibition,"  by  Mr.  H. 
Bauerman  ;  "  On  Gas  Producer  Practice,"  by  Prof.  W.  A.  Bone, 
F.R.S.,  and  Mr.  R.  V.  Wheeler  ;  "  On  Some  Results  of  Ex- 
perience with  Electricallj'-driven  Rolling  Mills,"  by  Messrs.  C. 
Koettgen  and  C.  A.  Ablett ;  and  "On  Electric  Power  Supply," 
by  Mr.  C.  H.  :Merz. 

Electrical  Patents. — The  Eleklrochemische  Zeitschrift  gives 
a  table  indicating  the  number  of  electrical  patents  granted  in 
each  country  from  1904  to  1906.     This  table  is  given  below  : — 

America 2,050  ,  Belgium 

Great  Britain  and  Colonies. .  785  Sweden 

Germany 700  Denmark     

France    400  Spain   

Austria    180  Xorway  

Italy    130  Portugal 

Hungary  ' 120 

Switzerland    90                     Total    4,805 

As  a  matter  of  fact  many  more  electrical  patents  were  granted 
in  the  various  countries,  but  these  were  granted  to  foreigners, 
and  were  merelj"  a  repetition  of  those  already  issued  in  the 
native  country  of  the  patentee. 

Liverpool  Tramcar  Accident. — Greatly  exaggerated  reports 
have  appeared  in  the  Press  in  connection  with  the  tramway 
accident  which  occurred  on  the  Liverpool  tramway  system  on 
2l8t  inst.     The  following  is  the  true  version  of  the  accident :  — 

i)river  Walsh  had  commenced  to  descenri  Lambeth-road  at  a 
slow  rate  of  .speed,  using  the  electric  brake,  and  brought  the  car  to 
the  bottom  of  the  hill  in  perfect  safety.  It  was  then  necessary  to  put 
on  the  hand  brake  to  hold  the  car  stationary  at  the  compulsory  stop, 
ping  st.ation.  In  doing  .so  the  driver  inadvertently  failed  to  put  the 
clutch  into  the  proper  position  to  engage  in  the  teeth  of  the  ratchet 
wheel  at  the  base  of  the  brake  staff,  with  the  result  that  tlie  hand 
brake  flew  off  and  the  staff  struck  him  a  heavy  blow  on  the  elbow. 
This  disabled  his  arm  for  the  moment,  and  allowed  the  c:)r  to  go 
without  the  brake  for  a  distance  of  18  yds.  to  20yils.,  when  it  ollided 
with  a  waggon,  therebj'  causing  the  accident.  Walsh  further  st.ites  that 
bad  the  waggon  not  come  into  the  road  he  would  have  been  .iblo  to  put 
the  brake  on  immediately  afterwarils  and  have  brought  tlie  car  to 
rest,  thus  avoiding  the  accident.  The  brakes  and  other  ecpiipraent 
were  in  f)erfect  condition  and  the  car  did  not  leave  the  metals. 


90 
90 
90 
35 
30 
15 


Wireless  Telephone  Notes. — Dr.  de  Forest  is  stated  to  have 
exi)ressed  the  opinion  that  New  York  and  Paris  will  be  in 
wireless  telephonic  communication  within  two  years.  An 
installation  on  the  De  Forest  system  is  to  be  erected  on  the 
tower,  nearly  700  ft.  high,  of  the  Metropolitan  Life  Insurance 
Co.'s  new  building  in  Madison-square,  New  York,  with  a  range 
of  1,000  miles.  It  is  further  stated  that  the  apparatus  used  in 
the  Eiffel  tower  experiments,  wiiereby  a  distance  of  over  800 
miles  was  briilged  for  telephonic  purposes,  consists  of  a 
I'oulsen  arc  having  one  carbon  and  one  copper  electrode 
cooled  by  a  flow  of  water.  This  arrangement  has  a  fre- 
quency of  over  1,000,000  waves  a  second.  Microphones  in 
series  are  inserted  in  the  circuit,  and  the  stream  of  waves  is 
modified  in  acconlanee  with  the  vibrations  produced  by  the 
voice.  The  receiving  apparatus  includes  the  usual  aerial  wire 
and  Capt.  Fences  electrolytic  detector.  The  power  required 
for  telephoning  from  Paris  to  Dieppe  is  said  to  be  less 
than   ikw. 

Wireless  Telegraph  Notes. — We  take  the  following  interest- 
ing notes  from  the  Zeitschrift  fiir  Scliii<ic/istroiiitc<linil;  a  Ger- 
man journal  specially  devoted  to  "  weak-current "  matters  : — 

The  important  part  which  wireless  telegraphy  plays  in  navigation 
during  fog  will  be  seen  from  the  following  incident  related  by  the 
captain  of'the  Xorth  German  Lloyd  liner  "Kaiser  Wilhelm  XL"  He 
says  that  during  a  recent  voy.age  from  New  Vork  he  encountered  foj: 
atthe  entrance  to  the  English  Channel.  Neither  Scilly  nor  Wolf  Rock 
could  be  sighted  and  no  fog  signals  could  be  heard.  As  he  coidd  not 
hear  the  fog  signal  on  the  Lizard,  at  1:32  communication  with  the 
Marconi  station  at  the  Lizard  was  effected,  and  he  discovered  that 
this  station  could  hear  the  liner's  steam  wliistle  2  or  3  miles  away. 
The  course  was  now  set  for  Eddystone  and  the  gent  at  Plymouth 
was  instructed  (by  "wireless"  presumably i  to  send  the  tender  out. 
At  3:15  Eddystoiie's  fog  signal  was  heard,  at  4:40  answer  was  re- 
ceived from  the  tender  and  the  liner  anchored  ;  10  minutes  later  the 
tender  came  alongide,  anr!  having  landed  passengers,  mails,  luggage 
and  cargo,  the  liner's  journey  was  continued  at  5:35  without  Plymouth 
having  been  sighted. 

Wireless  telegraphy  is  now  being  used  in  connection  with  the 
German  sea  fishing  "industry.  The  flagship  of  the  fishing  fleet, 
"  Zieten,''  has  been  fitted  witb  wireless  equipment,  and  messages  can 
be  sent  from  this  ship  to  the  German  mainland.  Special  rules  have 
been  laid  down  for  the  conduct  of  this  tratiic. 

Direct  communication  has  been  opeiied  between  the  Xorddeicher 
Telefunkeu  station  and  the  Central  Telegraph  Office  in  Berlin,  and  it 
is  now  possible  to  transmit  telegrams  to  the  Berlin  Telefunken  station, 
whence  they  are  transmitted  to  the  ships. 

According  to  present  arrangements  the  new  wireless  station  at  Varna 
will  have  al-ange  of  action  of  385  miles.  The  Bulgarian  Government 
is  in  negotiation  with  the  Marconi  Company  regarding  the  operation 
of  the  station. 

As  announced  in  our  issue  of  July  2-lth,  the  Great  Eastern 
Railway  Co.  are  equipping  the  steamers  employed  on  their 
continental  service  with  "  wireless  "  apparatus.  In  connection 
with  these  arrangements  a  special  station  will  be  erected  at 
Parkeston,  capable  of  transmitting  or  receiving  messages  to 
or  from  a  distance  of  300  miles.  A  motor-driven  alternator 
supplies  power,  the  .system  used  being  the  Lodgo-Muirhead. 
The  installation  has  been  carried  out  under  the  superintendence 
of  Mr.  H.  W.  Firth,  the  company's  electrical  engineer. 

The  Fossi.':i-/it'  Zi'iiitwi  (Berlin)  states  that  the  experiments 
by  German  otticers  with  wireless  telegraphy  from  airships  have 
been  concluded  for  the  iDresent,  the  results  being  described  as 
eminently  satisfactory. 

The  Copenhagen  correspondent  of  the  London  Jhiihi  Tele- 
f/raph  states  that  Mr.  V.  Poulsen  has  started  new  and  interest- 
incr  experiments  with  his  wireless  system  in  connection  with 
the  fcjrthcoming  opening  of  the  Transatlantic  telegraph  service 
between  the  Amalgamated  R;idio-Telegraph  Co.'s  stations  on 
the  west  coast  of  Ireland  and  Canada.  He  is  .said  to  have  in- 
vented new  apparatus,  similar  to  the  Wheatstone  apparatus, 
for  wireless  working,  which  enables  much  more  rapid  opera- 
tion than  any  other  previous  wireless  equipment.  _  Experi- 
ments lietween  Copenhagen  and  Newcastle  will,  it  is  stated, 
take  place  in  a  few  days. 

Cable  Intenniptions.  Date  of  interruption. 

Las  Paluias-Arrecife  May  18,  1908 

Jedda-.Suakim 'uly  27,  1908 

.\ssab-Ma.ssowah July  28,  1908 

Kwandang— .Manado   _ Aug.  5,  1908 

Cadiz— Teneriffe    Aug.  17, 1908 
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GLASGOW  CORPORATION  TRAMWAYS. 


It  is  to  an  uiidertaking  such  as  the  Glasgow  Corporation 
-tramways  that  the  supporter  of  municipal  trading  turns  when 
his  arguments  require  support.  And  there  can  be  no  doubt 
that  the  example  is  a  good  one.  It  is  true  that  during  1907-S 
the  working  expenses  showed  an  increase  under  practically  all 
headings  ;  but  in  spite  of  this,  after  paying  all  charges,  the 
substantial  sum  of  £38,929  was  carried  forward  to  the  appro- 
priation fund.  Of  this  balance,  £4,061  was  employed  in  writing 
off  the  cost  of  old  single-deck  cars,  the  remainder  being  placed 
to  the  general  reserve  fund. 

As  will  be  remembered,  the  Glasgow  system  is  one  of  the 
oldest  municipallj'-owned  tramways  in  the  country,  having 
been  acquired  in  1894.  The  first  section  to  be  converted  to 
electric  traction  was  the  Mitchell-street  and  Springburu  route 
in  1898. 

The  total  mileage  worked  by  the  Corporation  is  179  miles, 
of  which  109i  miles  lie  within  the  City  of  Glasgow,  the  re- 
mainder being  in  the  counties  of  Lanark  and  Kenfrew,  and  in 
several  neighbouring  burghs,  including  Govan,  Partick  and 
Clydebank.  An  extra  3;^  miles  of  track  have  been  added  to 
the  system  during  the  past  year. 

To  meet  the  increasing  demands  a  3,000  kw.  turbo-generator 
is  on  order  for  the  Pinkston  power  station.  During  the  year 
extensive  renewals  have  been  made  to  two  main  engines  at  this 
station.  The  cost  of  these  ordinary  rejmirs  and  of  workshop 
tools  and  plant  during  the  year  has  been  charged  against 
revenue. 

The  total  number  of  cars  in  stock  is  759.  During  the  year 
21  old  single-deck  cars  had  been  written  down  to  a  nominal 
figure  and  taken  out  of  this  account.  All  cars  are  now  being 
equipped  with  side  life-guards. 

We  give  below  an  analysis  of  the  expenses  during  the  past 
vear,  together  with  the  cost  per  car-mile  during  1907-8  and 
1906-7. 


Traffic  Expenses. 

Superintendence  £5,054 

Wages  and  bonuses 196,423 

Cleaning  and  oilin};  cars    ...  26,601 
Fuel,  power,  light  and  water 

for  depots  2,839 

Ticket  check _ 10,980 

Uniforms    7,478 

Miscellaueous 3,182 

Cleaninjf  track  4,045 


Per  car-mile. 
1907-8.  1906-7. 

16    5  0-058d 0-059d. 

7  10  2-270(1 2-229d. 

8  0  0-308d 0299d. 

1  7  0-033d 0029d. 

19  0  0-127d 0123d. 

3  1  0-086d 0-064d 

4  2  0-037d 0-036d. 

5  10  0-047d 0(i51d. 


Total  Traffic  Expenses  £256,605    5  11 


2-966d. 


2-890d. 


General  Expenses. 

Salaries  and  wages  

Store  expenses 

Rents,  ratesand  taxes 

Printing  and  stationery  

Fuel,  light  ard  water 

Law  and  insurance  

Parliamentary  expenses 

Travelli  iig  expenses  _ 

Decorations  and  ex|)en.ses  in 
connection  with  Royal  and 
other  vi.sits    

Miscellaneous    

Contribution  to  friendly 
.society    


£6,755  16    6  0-078d 0083d. 

1.C64  15    3  0-012(1 ootid. 

48,680  16  10  0-562d 0-550d. 


1,391  11 

447  10 

24,154    9 

2,861  13 

379     6 


3  0-016d 0023d. 

0  O-OOSd 0-006(1. 

3  0-280d 0-264d. 

1  0-033d 0003d. 

6  0-004d 0004tl. 


0012(1. 
0025(1. 


Power  Expenses. 

Sal.   &   wages£10,194  19  II 
Fuel 17,540  10    8 


1,827  16    6  0-02M. 

3,759     1     9  0-0M(l 0043(1. 


Total  General  Expenses     £91,322  16  11 


1  055(1. 


General  Repairs  and  Maintenance. 

PcrmanenI  way    £67,247  16 

KUftrii-al  (.((uipment  of  lino  9,342     5 

P.iiildings  and  lixturcs     4,403     4 

Worksh'ptonls&BOnd.iiliuit  2,160    4 

Cars 29,768  17 

KIcc.  c(|uipmciit  of  cars 18,283     2 

Other  r.jlliii(r  Ht<K:k  ..  1,290     2 

Miscellaneous  c'piipmenl  ...  154    7 


Per  unit. 
1907-8.        1906-7. 


Per  car-mile. 


Water  

Oil  and  waste 
Miscellaneous 

Repairs    

Energy  pur- 
chased for 
elec.   dep't. 


1023d. 


358  18 
1,392     5 

391  1 
7.487  16 


.  0-096d. 

0  166d. 
.  0C03d. 

0-013d. 
.  0004d. 

0-071d. 


,  0-108d. 

0  161d. 

0  004d. 

0-015d. 
.  0-005d, 

0-076d. 


1907-8. 
,  0117d. 

0-203d.  , 
.  0-004d. 
,  0-016d. 
.  0005d. 
,  0-086d. 


1906-7. 
,.  0  088d. 
,.  0-131d. 
.  0  003d. 
..  0-013d. 
,.  0-004d. 
..  0062(1. 


.     1,951     0    7  ...  1-COOd.  ...      — 
£39,316  13    3      l-353d.       0-369d. 


,  0023d.  ... 


0-454d.       0-301d. 


TOTAL  WORKING  EXPENSES  £509,894  16  11 

Capital  Cbarges,  &c. 

Rental  of  leased  lines £9,861     0 

Interest  and  sinking  fund  ...  111,956     6 

Incometas 9,435  11 

Parliamentary  expenses 2,884  12 

Payment  to"  common  good"'  35,000     0 

Depreciation  and  renewals...  188,603     5 


1907  8. 
5-893d. 


1906-7. 
5721d. 


9  0-662(1 0-752d. 

8  0-108d 0090(1. 

1  0081(1 0066(1. 

7  0'025d C022d. 

2  0-344(1 0-280(1. 

3  0-211(1 0-210(1 

10  0015(1 00l9d. 

b  0002d OOOld. 


Total  General   Repairs   and 

Maintenance £122650 


0  in 


1418d. 


1410d. 


0  0114d 0-117d. 

2  l-409d l-339d. 

2  0109d 0-117d. 

1  0033d 0-082d. 

0  0-405d 0-413d. 

5  2180(1 l-986d. 


TOTAL  CAPITAL  CHARGES...  £367,740  14  10 


4-250d. 


4054d. 


9  10143d 9-775d. 


TOTAL  EXPENSES  (including 

Capital  Charges  I  £877,635  11 

TOTAL    INCOME    from    aU 

sources £916.565  10  10  10-593d 10-606d. 

BALANCE  carried  to  Appro- 
priation Account £38,929  19    1  0"450d O'SSld. 

The  balance  carried  to  the  net  revenue  account  was 
£400,423.  lis.  6d.,  which,  together  with  interest  on  surplus 
levenue  amounting  to  £6,247.  2s.  Hd.,  makes  up  the  total  of 
£406,670.  13s.  lid.  on  the  credit  side  of  this  account.  The 
traffic  revenue  amounted  to  £910,318.  Ss.  5d.,  as  against 
£895,841.  14s.  3d.  in  1906-7,  the  principal  items,  besides  the 
ordinary  traffic,  being  £404  for  use  of  tramway  lines  and  £494 
for  energy  for  the  Fairfield  Shipbuilding  &  Engineering  Co. 
The  Scottish  Office  during  the  year  raised  the  question  of  the 
payment  of  the  sinking  fund  on  the  sum  expended  on  capital 
account  out  of  the  depreciation  and  renewals  fund.  They 
considered  that  it  was  necessary  to  charge  revenue  with  sink- 
ing fund  upon  this  amount.  The  Committee  agreed  to  this 
proposal,  and  considered  that  the  most  satisfactorj-  way  to 
carry  this  out  was  to  create  a  debt  to  the  "  common  good  "  by 
borrowing  the  amount  which  had  been  temporarily  drawn 
from  the  depreciation  and  renewals  fund.  The  amount  of 
sinking  fund  chargeable  against  revenue  for  this  year  has, 
therefore,  been  increased  by  £17,-534.  3s.  3d. 

The  capital  expended  during  the  year  amounted  to 
£41,.">15.  2s.  lid.  The  amount  of  capital  expenditure  tem- 
porarily provided  out  of  depreciation,  renewal  and  reserve 
funds  has  now  been  treated  in  the  accounts  as  having  been 
borrowed  on  capital  account  for  common  good.  This  increases 
the  gross  amount  borrowed  from  .l"2,044,G44  to  £2, 291, 3.52. 

The  details  of  the  capital  expenditure  to  date  are  given 
below : — 

Capitil  Account. 

Permanent  way £994,570     6     1 

Electrical  e(iuipment  656,448  18    7 

(Jiound    136,222    7    4 

Buildings „ 445,891     2    7 

Power  station  plant 390,668     1     9 

Tools   28,644    4  11 

Cars 263,628  15     1 

Electrical  e(|uipment  of  cars 189,362    9    6 

Other  rolling  .Slock  11,830     1     9 

Miscellaneous  efpiipnient 19,016     4  11 

OMico  furniture 5,246    3  11 

Lease  of  tiovan  and  Ibrox  tramways  ...  4,057     2     4 


Percentage. 

...  31-71 

...  20-93 
...       4-33 

...  14-18 

..  1242 
...  0-87 
...  8-37 
...  6-00 
...  0-34 
...  0-58 
...  015 
...      012 


Total £3,145,575  18    8    ...10000 


Tlie  total  units  generated  <iuring  the  year  were  28,662,021, 
as  against  2!),6.')3,(>78  in  1906-7,  the  decrease  being  due  to 
the  fact  that  the  electricity  do|)artnient  took  eio  power  (hiring 
the  year.  Of  these  l,604,iri7  were  used  in  car  depots, 
1,219,12.'<  at  the  power  station  and  222,389  at  the  substa- 
tions. The  total  power  U8e<l  in  actually  driving  the  cars  was 
23,600,373,  as  against  22,487,33(;  in  1900-7.  The  maximum 
load  on  the  station  was  8,628  kw.  The  load  factor  of  the 
total  load  was  38-3  per  cent.  The  coal  consunuvi  pei-  unit 
generated  was  2-97  lb. 
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The  total  nuniher  of  car-miles  run  fliiring  the  j-ear  was 
20,766,722,  against  20,3oO,:?67  in  1906-7,  an  increase  of 
416,3">5.  The  passengers  carried  during  the  same  periods 
were  226,948,290  and  224,06o,09^<  respectively,  an  inciease  of 
2,8S5,192.  The  average  tralilc  revenue  per  car-mile  was 
10-4S8d.,  as  against  10'465d.  in  the  previous  year. 

The  population  served  by  the  (Glasgow  Corporation  tram- 
ways is  1,050,000,  the  average  revenue  per  head  of  population 
served  being  17s.  Hi.,  or  an  increase  of  4d.  over  the  corre- 
sponding figures  in  1906-7.  The  average  working  expenses 
per  car  mile  (excluding  power)  wore  5'439d.  and  S-.'i.'iad.,  re- 
spectively, in  the  two  years  under  review,  while  the  figures  in- 
cluding power  works  costs  were  5  893d.  and  5-721d.,  respectively. 
The  corresponding  working  expenses  ptr  passenger  were 
0-o39d.  and  O'.'>20.1.  It  will  be  seen  from  the  above  figures 
that  the  expenses  were,  in  general,  slightly  higher  during 
1907-8  than  during  the  previous  year. 


A  NEW  DIRECT  CDRRENT  AMPERE  HOUR  METER.* 

BY    A.    KOSIGSWERTHER. 

As  is  well  known  the  present  day  ampere-houi'  meters  are  often 
extremely  inaccurate  at  low  loads,  and  man}'  attempts  have  been 
made  to  overcome  this  difficulty.  For  it  means  that  no  certainty 
can  be  placetl  on  the  readings  obtained,  if  one  or  two  lamps  only  have 
been  in  cii'cuit  for  some  considerable  time.  It  is  considered  that  the 
reason  for  this  alteration,  and  this  has  also  been  borne  out  by  numer- 
ous tests,  is  the  variation  in  contact  resistance,  between  brush  and 
commutator,  and  the  friction  torque.  In  this  matter  the  previous 
treatment  of  material  has  a  great  deal  to  do  with  the  after  eiiects. 
and  the  author  describes  numerous  experiments  which  go  to  bear  out 
these  statements.  It  is  especially  found  that  the  alterations  are 
very  great  when  the  commutators  are  highly  polished.  In  this  case, 
when  the  error  occurs,  if  the  spindle  of  the  moving  system  is  raised 
a  few  tenths  of  a  millimetre  the  meter  will  become  accurate  again  for 
at  least  several  hours,  and  will  then  once  more  slow  up.  In  some 
cases,  however,  it  was  noticed  that  no  alteration  occiured  for  a  con- 
siderable period,  and  an  examination  showed  that  the  brushes  had 
worked  into  the  commutator  o'O'ing  to  the  more  than  ordinary  brush 
pressure.  This  method  could  obviously  not  be  used  for  altering 
the  defects  set  out  above. 

As  a  result  of  the  observations  made  on  the  alteration  of  the  brush 
position  a  number  of  meters  were  constructed  in  which  a  periodic 
movement  was  given  to  the  brushes  during  their  o])eration.  The 
commutators  were  fised  eccentrically  so  that  the  brushes  in  spite  of 
their  vertical  movements  always  mo\'ed  in  the  same  path.  From 
time  to  time  the  brushes  were  moved  in  a  vertical  direction,  but 
only  negative  results  were  obtained  from  a  large  number  of  tests  of 
this  kind.  The  best  preventative  was  found  to  be  the  treatment 
of  the  commutator  w  ith  emery. 

Another  theory  was  that  a  film  of  nater  got  between  the  com- 
mutator and  brush  and  set  up  a  back  E.M.F.  at  this  point.  Numerous 
tests,  however,  showed  that  this  was  not  the  case.  When  a  milliam- 
meter  was  put  in  circuit  it  was  found  that  tlie  circuit  was  periodically 
broken,  and  it  was  also  deter- 
mined that  these  variations  were 
independent  of  the  cinrent,  for  a 
number  of  tests  with  different 
currents  and  voltages  showed 
that  no  alteration  in  the  normal 
readings  occurred.  Other  metals 
besides  silver  were  tried  for 
making  both  commutators  and 
brushes,  but  the  differences  ob- 
tained were  .so  small  that  they 
could  have  had  no  effect  on  the 
result. 

These  defects  are   claimed  by  the 


springs.     A  spring,  F.  also  brings  back  H  to  its  normal  ])ositiiin  when 
tlie  current  is  switched  oft'. 

Wlien  any  ailcratinn  in  the  contact  resistance  cau.ses  the  current 
ill  tlie  system,  and  therefore  aisii  in  the  coil.  S,  to  vary,  it  follows  that 
the  position  of  this  coil,  and  of  the  brushes,  must  also  be  altered.  The 
current  then  again  reaches  its  normal  value,  and  the  brushes  there- 
uj)iin  take  up  their  former  jiosition,  so  that  the  lever  is  continually 
making  small  movements  as  the  contact  resistance  alters.  In  order 
to  test  this  relation  under  the  most  unfavourable  conditions  the 
commutator  was  highly  polished  and  the  brushes  were  made  of  strij). 
Tests  carried  out  with  an  ordinary  meter  arranged  in  this  manner 
showed  that  the  readings  altered  even  during  standardisation,  and 
when  put  to  work  the  meter  came  to  rest  with  small  loads.     When 


Fii-.  1. — Diagram  of  thk   K'Aii^swkktuer  Ampere-hour  Metek. 

the  same  meter  was  fitted  with  the  modification  described  above  its 
operation  A\as  quite  satisfactory. 

This  arrangement  possesses  the  further  advantage  that  the 
brushes  at  low  loads  work  on  another  part  of  the  commutator  to 
what  they  do  when  the  load  is  high.  The  commutator  is  more  worn 
away  in  the  full  load  position,  while  that  part  at  which  the  bru-shes  are 
when  the  load  is  lower  is  quite  clean,  a  property  T\hich  also  makes  for 
accurate  readings.  The  percentage  error  at  no  load  can  be  fm'ther 
improved  by  placing  the  commutating  zone  at  full  load,  not  in  the 
neutral  but  in  some  other  position  by  turning  the  commutator 
through  a  small  angle,  so  that  the  meter  does  not  develop  its  full  torque. 
If  the  commutator  is  fitted  with  slanting  or  screwed  slits,  instead 


+•2 

f^ 

^-' 

.. 



' 

-2 

,,''■■ 

^ 

•^ 

— 

-4 

■    / 

'* 

• 

-0 

/ 

f 

-  s 

./ 

1 

1 

Fic. 


2.— C. 
the 


author  to  be  avoided  will 
apparatus  of  which  we  give  a  descrijjtion  below,  and  its  readings  are 
said  to  be  correct  at  all  loads.  This  instrument,  which  is  matle  by 
the  .Ulgemeine  Elektrizitiits  Gesellsohaft.  is  .shown  diagrammatically 
in  Fig.  1.  It  consists  essentially  of  a  magnet  II,  an  armature  A, 
and  a  commutator  K.  Thebru.shcs.  B  and  B,.  arc  fixed  to  a  double. 
arm  lever,  H,  which  turns  about  D.  This  lever  carries  at  one  end  a 
coil.  S,  which  moves  in  the  stray  field  of  the  magnet,  M.  so  that  as  the 
current  pa.s.ses  through  it  it  is  repelled  or  attracted.  This  coil  is  in 
series  with  the  armature  .4,  while  the  whole  arrangement  is  connected 
acros.s  the  terminals  of  the  shunt,  W,  which  is  jjlaced  in  the  main 
circuit.      The    connections  with  W  are  made   by  means  of  spiral 

*  Abstract  of  a  lecture  delivered  before   the  V'erbaud   Deutscher 
ElelLtrotechuiker.     l-'rom  the  EltklroltchnUchc  ZtUnchriJ'l. 


i  2-5  3  3  5  1  i  ■'■ 

Load  in  Ampn. 

ALIBRATIOX    CnRVE    OK    A    KoXICSWBRTHER   MeTER. 

of  straight,  the  brushes  at  no  load  approach  more  nearly  to  the  com- 
mutating zone,  so  that  the  meter  develops  a  torque  which  depends 
both  on  the  load  and  on  the  commutation.  By  arranging  these 
slits  in  an  appropriate  manner  the  calibration  curve  can  be  made 
to  take  any  desired  form.  Fig.  2  shows  such  a  curve  taken  from  a 
meter  with  movable  brushes  and  ordinary  commutator  slits.  The 
dotted  i)art  of  the  curve  shows  the  difference  when  the  commutator 
was  fitted  with  straight  slits. 

The  author  concludes  his  paper  by  describing  in  considerable  detail 
a  number  of  instruments  in  which  this  new  arrangement  is  fitted. 
The  method  is  also  adaptable  to  watt-hour  meters  by  connecting 
the  movable  coil  acro.ss  the  supply  terminals.  At  full  load  the 
torque  of  the  ampere  hour  meter  is  10-11  gm.  cm.,  and  the  starting 
current  is  about  0-0  per  cent,  of  the  full  load  current. 
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ELECTRIC  TRACTION  ON  RAILWAYS.* 

VIII.-MOTOR  TRUCKS. 

BY   PHILIP   DAWSOX. 

(Continued  from  page  633.) 

Summary. — In  this  article  tlie  author  deals  with  the  desicfii  of  trucks 
■suitable  for  geared  raotois.  For  raihvaj-  work  bogie  trucks  are  almost 
universally  used,  and  various  tyjjes  and  makes  are  here  described, 
those  with  pressed  steel  side  frames  lieing  most  in  favour  in  this  countrv. 
The  method  of  suspending  the  motors  and  their  position  are  also 
discussed. 


ine  subject  of  trucks  suitable  for  use  uuder  electric  motor 
cars  is  an  important  one.  and  much  trouble  lia<  been  experi- 
enced in  the  past  from  the  adoption  of  a  WTong  design.     In 


Fii:.  1. — Motor  Trci  k  with  Cast  Steel  Side  Frames,  fitted  with  two  Ganz  Thkee-fhase 

CoNTixrors  CrRREXT  Motors. 


the  case  of  motor  cars,  owing  to  want  of  space,  and  to  the 
fact  that  weights  must  be  kept  as  low  as  possible,  it  is  only 
with  geared  motors  that  we  .shall  have  to  deal,  and  the 
question  of  gearless  motors  and  of  trucks  suitable  for  use 
with  them,  will  be  discussed  in  a  separate  article  when 
electric  locomotives  are  dealt  with. 

For  railway  work  two  types  are  in  use  :  the  rigid  four  or 
six-wheeled  truck,  and  tlie  bogie  truck,  the  latter  with 
either  four  or  six  wheels,  although  for  the  present  there  are 
few  examples  of  six-wheeled  bogies  in  connection  with 
electrically-operated  rolling  stock.  Both  forms  of  trucks 
are  made  in  a  variety  of  designs,  and  as  far  as  the  four  or 
six  wheel  rigid,  or  semi-rigid  trucks  are  concerned,  they  are 
usually  built  up  and  riveted  owing  to  the  length  of  the 
horizontal  members  being  such  as  to  make  it  practically 
impo.ssible  to  make  them  either  out  of  pressed  .sections  or 
cast  steel. 

As  regards  the  use  of  rigid  wheel  base  four  or  six  wheel 
truck.s,  there  are  but  few  instances  of  their  use  for  motor 
cars  although  for  locomotives  they  are  largely  if  not  univer- 
sally used.  Among  their  disadvantages  may  be  mentioned 
that,  owing  to  the  restricted  wheel  base,  they  do  not  peiniit 
the  u.se  of  bodies  capable  of  carrying  a  large  number  of 
pa.s.sengers,  and  it  is  believed  that,  as  far  as  electric  railway 
work  is  foncerned.  the  only  exami)le  of  their  use  is  to  be 
found  on  the  Metropolitan  Railway  in  Paris.  The  bogie 
truck  is  that  practically  in  universal  u.se  both  for  motor 
and  trailer  cars  wherever  heavy  electric  traction  is  con- 
cerned. 

Bogies  are  usiinlly  const  met im]  of  one  of  the  fo'lowing 
materials  according  to  the  method  indicated  :  — 

1.  fast  steel  side  frames. 

2.  Pressed  steel  side  frames. 


Copyright.     All  rights  ot  reproduction  are  reserved. 


3.  Riveted  side  frames,  constructed  with  rolled  .steel 
sections. 

In  the  following  pages  various  types  and  makes  of  trucks 
will  be  di.scussed  belonging  to  one  or  other  of  these  three 
groups.  Generally  speaking  it  may  be  said  that  as  far  as 
this  country  is  concerned  pressed  steel  side  irames  seem  to 
have  secured  the  preference  for  electric  railway  work.  The 
side  frames  serve  to  support  the  motors  and  brake  gear,  the 
car  body  being  pivoted  on  what  is  generally  known  as  a 
swing  bolster,  the  object  of  which  is  to  give  the  body  as 
much  lateral  latitude  as  possible,  and  this  in  its  turn  is 
supported  from  the  sideframes  usually  through  several  sets 
of  springs. 

As  regards  motor  bogies  the  strains  they  have  to  stand 
are  considerably  greater  than  those  which  have  to  be  borne 

by  bogies  under  ordinary  rail- 
way coaches  of  the  same  weight 
which  are  hauled    b}-  a  loco- 
motive, and  experience  has  now 
enabled    the    electric    traction 
engineer     to      calculate     and 
design      satisfactory      electric 
motor  trucks  for  any  given  pur- 
pose.     The  reason  for  this  is 
easily   perceived,    for   whereas 
with    locomotive    haulage   the 
trucks  are  pulled  into  position 
by  the  tractive  eSort   of    the 
locomotive  on  the  front  of  the 
train,  when  they  are  fitted  with 
motors    they    may  constantly 
tend   to   get   out   of   line   and 
there  is  nothing  in  the  torque 
exercised  by  the  motors  on  the  axles  to  tend  to  bring  them 
back  to  the  direct  position  except  the  side  thrust  of  the  rails 
which  exerts  itself  through  the  side  members  and  cro.ss 
bearing,  and  creates  a  movement  tending  to  distort  the 
truck  and  at  right  angles  to  that  produced  by  the  motors. 
This  action  is  much  more  severe  than  would  be  the  case 


t'ui.  2.— Motor  TufcK,  Xew  York  llArii)  Tuansit. 

with  trailer  bogies  under  trailer  coaches  in  consequence  of 
the  low  centre  of  gravity.  Furthermore,  as  the  trucks  push 
the  bodv  through  the  swing  bolster  and  through  the  side 
ruljbing  i)lates,  very  careful  consideration  must  he  given  to 


Table  l.—Llal  of  Truck  Paris  referring  to  Figs.  1  and  2. 
Side    frame    or   nolo    bar    or   i        11.   A.xle  box. 


tsidc  wbrt'I   itif('e-i>late. 

2.  I'^wintr  bitlstt-r. 

.'I.   .Swinj!  bdlstrr  rubbing  |ili>(r.s 

I.   ,'^H  inj;  bnbtiT  side  bonringt. 

Ti.  Supp'irf  fur  .sprinir  plnnk. 

S|)rinn  plimk  linnfjiT. 

Spri.m  plank 

Horn  blinks. 

Holxlcr  Hpiing. 

ICnil  iiinr  ot  truck  frinui". 


12  Kiiin  pin  <rntrf-iilntc. 

13.  Tian.soni  and  swing  bolstor 
hou.sinK   plate. 

14.  Hrnke  brain  link. 
ir>.  Urnkp  boam 

in.  Hrnke  xafely  »l rap. 

17.  Hrnko  beiim  release  spting. 

18.  Oiil'-idc  ('(pialiKMii!  bar. 
It).  In.'<idc  oipialisiiig  bar 


THE  ELECTRICIAN,  AUGUST  28,  1908. 


749 


the  design  of  tlie  trucks  in  consequence  of  the  verv  special 
conditioas^which  it  is  seen  obtain  in  the  case  of  truclcs  fitted 
■witli'eiectric  motors. 

'Tlie  car  body  underfranie  is  supported  on  wliat  is  known 
as  'he  sprintr  bolsti-r  and  kept  in  position  by  what  is  calked 


metliod  most  geneially  adopted  in  this  country.  The  num- 
bers in  Fig.  1  refer  to  the  various  component  parts  of  a'truck, 
and  their  names  are  given  in  Table  I. 

When  ellijjtic  springs  are  used,  a  .secondary  .suspension 
con  isting  either  of  lubber  or  steel  spiial  spiings  is  usually 


Fig.  3. — Trvck  ili:   Si 


.N>  Sc  lire  Ki,i;i'  (_'ak,  Berlin — Zossen  Hn; 


'Ki.ii  'I'm  \i,- 


a  king  pin  fitting  into  a  king  pin  centre  jjlate,  and  round 
this  pji  a.s  centre  the  truck  turns,  the  body  being  usually 
guided  by  curved  plates  fixed  to  it  against  which  fit  corre- 
sponding plates  fixed  to  the  bog  e  frame.  The  bolster 
rests  on  springs  which  may  be 
either  spii-al  or  elliptical,  and 
which,  in  turn,  rest  on  wha 
is  known  as  the  spring  p-late, 
which  is  usually  swung  by  means 
of  links  from  the  tran.soms  con- 
necting the  side  frames  or  sole 
bars    of    the  truck.      The  .swing 

Side  Frame 


added ;  tuch  springs  are  clearly  shown  in  Fig.  3,  which  illus- 
trates one  of  the  motor  trucks  specially  built  for  the  Siemens- 
Shuckert  motor  car  with  which  the  Berlin-Zossen  high  speed 
railway  experiments  were  run. 


Horn  Block 


Fio.  4. 
bolster  can  therefore  swiiig  side- 
ways, and  to  guide  it  in  this 
motion,  what  are  called  rubbing 
plates,  are  fixed  to  the  inside  of 
the  transoms  or  bolster  housing 
plates. 

It  is  to  the  .side   frame   that 
the  motors  are  fixed  at  one  end, 

by  various  methods  which  will  be  considered  hereafter. 
The  side  frames  can  either  be  carried  from  springs  fixed  to 
the  axle  boxes  in  a  method  similar  to  that  shown  in  Fig.i 
where  .special  springs  are  used,  or  by  means  of  elliptic  springs 
carried  on  the  top  of  the  axle  boxes,  this  latter  being  the 


Fiu.  5. 


PuK.ssKD  Steel  Bogie  Truck,  manuf.'.ctured  nv  the  Brush  Electrical  Co. 

FOR   THE    MeTKCII'OI.ITAX    RAILWAY. 

In  other  cases  what  are  known  as  equalisers  are  used,  a 
practice  which  came  to  u;  from  America,  and  from  which 
many  advantages  are  claimed  to  be  derived.  This  con- 
sists in  fixing  curved  bars  either  singly  or  in  pairs  on  the 
journal  boxes  on  which  they  are  supported  by  means  of 
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knife  edges,  and  on  these  bars,  by  means  of  coil  springs,  the 
side  frame  is  siipjjorted.  as  shown  in  Fig.  2.  The  numerals 
on  this  illustration  refer  to  the  same  parts  as  those  referred 
to    m  Fig.    1.      The    method   generally   adopted   for    the 


mediary  of  secondary  coil  springs  resting  on  brackets- 
riveted  to  the  sole  bars.  In  some  cases  the  place  of  the  coil 
springs  is  taken  by  rubber  pads  The  bolster  in  this  case 
is  also  supported  from  the  sjjring  plank  through  two  sets  of 


■t^ 


Fio.  6. — Pressed  Steel  Motor  Trcck  of  the  Brush  Co.mp.iny. 

equaliser  to  rest  on  this  axle  box  is  shown  in  Fig.  4.  and 
Table  I.  has  been  compiled,  the  numbers  of  which  refer  to 
Figs.  1  and  2  and  which  give  the  names  b}'  which  the  various 
parts  comprising  a  truck  are  usually  known. 

Fig.  5  reproduces  a  form  of  construction  mo.stly  used  in 
English  steam  railway  practice,  and  which  has  been  adopted 
with  success  to  electric  railway  working,  both  by  the  North 
Eastern  Railway,  the  Metrojwlitan  Railway,  and  the  Great 
Western  Railway,  and  Table  II.  refers  to  this  illustration. 

Table  II.  -Seference  to  Pressed  Steel  Motor  Bogie  Trucl-  of  Brush  Co.'s 
Manufacture  {Fig.  5). 

1.  S'>1p  bar  or  side  frame  made  of  pressod  steel. 

2.  End  pinii  of  truck  made  of  pressed  steel. 

3.  Swine  bolster. 

4.  Rubbing'  plates  guiding  swing  bolster,  and  between  wliieb  and 
Bwing  bolster  both  lateral  and  vertical  motion  t;ikes  place. 

5.  Guides  nmning  on  corresponding  gnide  plates  fixed  to  bottom  of 
car  bo<ly  underfranie. 

6.  Transom  or  swing  bolster  housing  plate. 

7.  Mn)c  nil' bing  plate 

8.  Fcm.ile  nibbing  plate. 
U.  King  pin. 

10.  Support  for  motor  nose,  consisting  of  cast  brackt-l  and  i  trap 
bolted  to  transom. 

11.  Spring  plank  hanger. 

12.  Spring  plank,  eonsi.^ting  of  woodi-n  plunk  with  steel  |ilalcalcn(l 
on  which  bjlsier  spring  rests. 

J  3.  C'oil  springs  resting  on  spring  planU  anil  siipnnr[ing  sp-ring  btjlster. 

14.  Hrackct  sii[i]>ortii.g  .'prings. 

15.  Horn  blocks. 

In  this  form  of  construction  the  side  frames,  or  sole 
bars,  as  well  as  the  end  pieces,  consist  of  })rcssed  steel 
sections ;  tlii»  transoms  are  also  of  pressetl  steel  and 
are  riveted  to  the  sole  bars,  as  shown  in  Figs.  •">  and  (i. 
It  will  be  noticed  tliat  in  this  case  there  is  no  ef|iialising 
liar,  the  weight  of  the  side  frames  carrying  the  trnnsoins, 
and  the  motors  being  supported  from  singlr  elli|(tic  s])rings 
Hiipportod  on  the  top  of  llic  iixlc  liox<'s  tliroii;,'li  tlir  inlor- 
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fom'-coil  .sprmgs.  one  at  each  end  of  the  spring  p'auk,  as 
shown  in  Fig.  5  and  more  clearly  in  Fig.  (i.  These  springs, 
both  as  regards  position  and  method  of  fixing  being  more 
clearly  seen  in  the  side  elevation  and  cross-section  of  the 
truck  in  Fig.  6.  In  some  cases,  instead  of  using  two  sets  of 
four  springs,  sets  of  three  are  used,  and  in  some  cases,  par- 
ticularly when  the  coaches  are  very  heavy,  and  when  coil 
springs  and  not  double  elliptics  are  used,  sets  of  two-coil 
springs,  the  centres  of  which  are  located  on  the  centre  line 


Centre  Line  of 
Spring  Plank 


on 


.QP__i 
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Fig.  7. — DiAnR.\MMATic  Arraxi;emext  of  Coil  Springs  jx  Sprisc 
PL.-VSK  SuppoRTixi;  Swisii   Bolster. 

of  the  spring  plank  are  used  ;  this  arrangement  allows  of 
the  use  of  springs  coiled  to  a  much  larger  diameter,  as  much 
as  10  in.  in  some  cases.  Xw      v 

The  various  and  most  usual  arrangements  of  coil  spring 
bolster  support  are  diagrammatically  indicated  in  plan  in 
Fig.  7.     Great  care  is  necessary  in  designing  the'  bolster  coi 


Centre  Line  of 
Gear  wliecl 


s|)rings.  more  jmrticiilarly  when  heavy  coach  body  weights 
have  to  he  dealt  with,  and  in  detinitely  deciding  whether 
sets  of  two,  three,  or  four  springs  shall  be  u.sed.  From  the 
illustration  (Fig.  o)  it  will  be  clearly  seen  that  the  truck 
traii,'*niits  the  lateral  jire.ssure  due  to  the  rotation  of  the 
axles,  which  is  transmitted  to  the  side  frames  through  the 
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axle  boxes  and  lioni  blocks.  tlirouf;li  the  swiiii;  holstor  and  deform  and  idtiniately  hicak  the  trunk  nieinhei^.  V\'^.  '.► 
rluiuifih  the  swing  bolster  rubbinji;  plates,  and  then  tiirough  shows  d;agraminatieally  the  sole  bars,  transoms  and  end 
the  emaleand  male  nibbingplati'sand  tiieking  pin  to  thecal- :  plates,  and  the  shaded  part  indicates  the  portions  which 

Sole  Bar 


particularly  require  not  only  strengthening  but  also  stiffen- 
ing ;  it  is  particularly  witli  a  view  to  overcoming  these 
weak  points  tiiat  the  author  has  designed  the  motor  trucks 
which  will  be  used  in  connection  with  the  eleotritication  of 
the  London,  Brighton  &  South  Coast  Railway,  and  which 
are  being  manufactured  by  the  Metropolitan  Amalgamated 
Carriage  &  Waggon  Co..  of  Birmingham,  the  detailed  descrip- 
tion of  which  will  be  given  in  tiiese  columns  at  a  later  date. 
There  are  other  points  comiected  with  the  electi-ification  of 
underframe  and  liodv.  Expeiience  in  practice  has  shown  the  London  Brighton  &  South  Coast  Railway  which  will  be 
that,  particularlv  where  the  motors  are  practically  rigidly  fully  gone  into  by  the  author  in  the  columns  of  The  EJec- 
fixed  to  the  tran.soms  bv  the  motor  nose  resting  on  a  cast-  '  tririan  in  the  future  :  suffice  it  here  to  refer  to  the  matter  in 
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>I(PT1VK    TRTtK    CONSTRrCTKI)     BY    THV.    BRISH    CciMl'.lNY. 


ing  fixed  to  the  transoms,  as  shown  in  Fig.  5,  one  of  the 
w  akest  spots  is  where  the  transom  is  fixed  to  the  sole  bar 
at  section  E  G,  marked  on  Fig.  5,  and  that  the  other  weak 
spot  is  where  the  sole  plates  are  joined  to  tlie  end  plates  at 
the  sections  marked  A  B  and  C  D  in  Fig.  5.  In  this  con- 
nection the  diagram  in  Fig.  8  has  been  prepared  in  which  by 
arrows  are  shown  the  direction  of  stresses  which  tend  to 


a  general  way.  Another  form  of  truck  construction, 
similar  as  regards  general  design  to  that  illustrated  in  Fig.  5 
is  shown  in  the  illustration.  Fig.  10  ;  the  principal  difference 
is  that  the  truck  is  constructed  of  rolled  .steel  sections  instead 
of  pressed  steel  sections.  This  truck  is  intended  for  loco- 
motive work. 

(To  he  continued). 


THB  CONSTRUCTION  OF  THE  PARIS  SUBWAY  LINES. 

BY  LOUIS  Dunois. 

Nummary. — A  description  is  here  given  of  the  extensions  which  are 
at  present  Vjeing  made  to  the  I'aris  siiljways.  The  river  Seine  has  had 
to  lie  crossed  in  two  places  and  a  diHertnt  method  has  been  adopted 
in  each  case.  The  author  gives  full  particulars  of  the  interesting  con- 
."•tructional  work  involved. 


At  the  present  time  the  work  which  is  being  carried  on  in 
the  different  sections  of  the  Paris  subway  presents  many  points 
of  interest  owing  to  the  somewhat  original  methods  adopted 
in  v;irious  parts  of  the  line.  There  are  two  new  sections  of 
subway  now  under  construction,  both  of  which  cross  the  city 
from  north  to  south.  Both  these  lines  have  to  cross  the  Seine, 
and,  as  the  crossing  points  lie  in  the  central  district,  the 
Municipal  Council  would  not  permit  the  liuilding  of  an  iron 
bridge,  as  was  done  in  other  cases  where  the  line  crossed  the 
Seine  in  the  outlying  districts,  but  required  that  the  subway 
should  pass  beneath  the  river. 

Considerable  engineering  work  was  thus  required,  and  the 
problem  was  solved  in  two  different  ways.  Those  responsible 
for  the  Metropolitan  subway,  which  crosses  the  city  from  the 
Clignancourt  Gate  to  the  Orleans  Gate,  undertook  the  con- 


struction of  the  portion  lying  under  the  river  upop  the  metallic 
caisson  system,  which  were  built  at  the  surface  and  then 
sunk  in  the  river,  according  to  the  usual  method.  These  cais- 
sons are  circular  in  shape,  so  that  when  placed  end  to  emi 
they  will  constitute  the  tunnel  under  the  river.  Another 
method  was  adopted  for  the  second  line,  which  is  operated 
bj'  an  independent  company,  and  crosses  the  town  from  the 
Versailles  (Jatc  to  the  Place  Jules  Joffrin.  In  this  case  it  was 
decided  to  take  the  line  across  the  river  by  means  of  a 
metallic  tube,  which  was  constructed  under  the  river  bed  and 
was  gradually  advanced  by  means  of  the  compressed  air  shield 
system.  The  work  upon  both  these  sections,  which  we  have 
jnst  mentioned,  is  going  on  at  present  and  is  now  well  under 
way.  We  shall  give  a  short  account  of  the  "  Berber  tube  " 
method,  as  it  is  called,  in  the  first  place,  and  also  a  description 
of  the  second  method. 

The  present  line  is  independent  of  the  extensive  network 
known  as  the  "  Metropolitan,"  as  the  concession  was  granted 
to  a  company  formed  for  the  puipose,  and  known  as  the 
"  Chemin  de  Fer  electrique  Nord-Sud."  It  is  intended  to  serve 
a  district  in  which  the  need  of  a  subway  hits  been  felt  for  a  long 
time  past,  and  which  lias  been  neglected  in  the  plans  of  the 
Metropolitan  Company.     Starting  from  the  Versailles  Gate  in 
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the  southern  part  of  the  town,  it  passes  by  the  Eue  de  Vau- 
girard,  the  Montparnasse  Railway  Station,  then  crosses  the 
Seine  at  the  Phice  de  la  Concorde  and  near  the  Orsay  and 
Invalides  Railway  Stations.  It  thenco  passes  northward  past 
the  St.  Lazare  Station  and  ends  at  the  Place  Jides  Joflrin,  in  the 
northern  part  of  the  town.  There  is  also  a  branch  line  which 
runs  from  the  St.  Lazare  Station  and  ends  at  the  St.  Ouen  Gate. 
A  map  of  the  numerous  subways  now  in  existence  is  given  in 
Fig.  1. 

Generally  speaking,  the  new  subway  will  be  built  on  the 
same  engineering  lines  as  those  of  the  Metropolitan  subway, 
both  as  regards  the  section  of  tunnel,  which  is  double-track, 
and  also  as  concerns  the  rolling  stock.  The  trains  will  be  made 
up  of  two  motor  cars  and  a  variable  number  of  oidinarj'  pas- 
senger cars  of  the  general  type  now  in  use.  We  will  pass  on 
to  two  original  features  of  the  present  line,  namely  the  "Berlier 
tube  "  under  the  Seine  and  the  construction  of  some  of  the 
underground  stations  in  reinforced  concrete.  The  views  here 
reproduced  give  a  general  idea  of  the  "  Berlier  Tube  "  portion 
of  the  line.  As  is  shown  in  the  diagram,  Fig.  1,  it  start.s  from 
a  point  near  the  Seine,  and  after  passing  for  some  distance 
under  the  street  in  an  easy  curve,  it  then  proceeds  under  the 
Seine  in  a  nearly  straight  line.  The  two  tubes,  one  for  each 
track,  lie  nearly  parallel  to  each  other.  Upon  reaching  the 
right  bank,  the  tubes  pass  under  the  whole  extent  of  the  Place 
de  la  Concorde  and  end  at  a  point  near  the  Rue  deEivoli.  The 
total  length  is  .548  metres  (O-.'U  mile). 

On  the  left  bank,  under  the  Rue  de  I'Universite,  is  a  large 
underground   station  of  elliptical  section  which  serves  as  the 


The  underground  station  beneath  the  Rue  de  TUniversite 
has  been  fitted  up  temporarily  with  compressed  air  plant  to 
the  extent  of  1,000  iii'.  for  the  use  of  the  tube.  These 
machines  consist  of  electric  motors  coupled  to  Ingersoll  air 
compressors,  together  with  a  bank  of  transformers,  which  re- 
ceive high-tension  current  from  the  cit}^  mains  and  supply  the 
motors  with  low-tension  current.  From  the  underground 
station  there  is  a  shaft  which  leads  up  to  a  transverse  gallery. 
The  latter  passes  under  the  street  and  opens  at  a  point  on  the 
bank  of  the  Seine.  In  this  way  the  earth  can  be  removed, 
and  at  the  same  time  the  sections  of  the  tube  and  other 
material  can  be  taken  in. 

Another  point  of  interest  which  may  be  mentioned  before 
leaving  this  section  of  the  suliway  is  the  method  which  has 
been  adopted  for  constructing  the  undergroimd  stations  where 
the  line  passes  under  a  narrow  street.     In  general  the  stations 
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junction  for  the  main  subway  tunnel  and  the  doultle  tube.  On 
the  southern  side  the  doulde  track  tunnel  enters  the  station  in 
the  ti.sual  way.  At  the  other  end  of  the  station  is  the  starting 
point  of  the  two  metallic  tubes,  and  the  ends  of  the  latter  are 
well  embedded  in  masonry  and  concicic  at  this  point.  Gener- 
ally sjieaking,  bnth  the  tubes  liave  the  same  gradient.  The 
tube  doscend.s  toward  the  Seine  at  a  slope  of  0  010  per  metro, 
then  cro.saea  the  river  on  the  nearly  It'vel  gradient  of  0001.">, 
and  then  rises  up  towards  the  right  bank  and  the  Concorde 
station  on  a  gradient  of  00.35  per  metre. 

The  nictliod  used  in  construction  is  that  of  the  compressed 
iiirshicld  which  has  been  used  so  extensively  in  tlii'  London  lubes, 
the  tunnel  being  lined  with  cast-iron  rings  in  sections.  The 
s])acc  between  the  Seine  lied  and  the  tube  is  (illcd  in  with 
concrete,  this  being  effected  by  forcing  the  concrete  through 
holes  which  have  been  loft  in  the  tnl>e  for  the  jmrpose,  those 
liole.?  being  then  closed. 


Fiu.   2. 
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along  the  line  are  built  of  masonry  and  concrete,  and  have  a 
standard  outside  width  of  .">5ft.  Theie  is  no  dilhcidty  in  con- 
sti'ucting  such  stations  under  the  wide  streets  or  boidovards, 
but  in  sonic  of  the  narrow  streets  the  space  available  between 
the  foundation  walls  of  the  house  is  ipiite  limited,  and  in  the 
case  of  the  K'ne  do  N'augirard  this  s])ace  is  only  1  I -SO  metres. 
At  the  same  lime  it  is  not  desirable  to  cut  down  the  standard 
inside  width  of  the  station,  which  is  IS.^O  metres.  The  prob- 
lem has  been  solved  very  well  by  the  use  of  reinfoiceil  con- 
crete as  the  material  of  the  station,  and  the  sectional  view 
which  is  hero  presented  shows  how  this  has  been  carried  out. 
In  this  way  the  contractors  were  able  to  reduce  the  walls  of 
the  station  to  lift,  in  thickness.  The  vaulting  of  the  station 
has  th(!  sanu-  inside  protilr  as  the  usual  masonry  vaidt,  but  the 
thickness  is  nnich  less,  llowevci,  it  is  strengthened  at  short 
intervals  by  hnav}'  rfhs,  which  add  greatly  to  the  solidity  of 
the  construction.     After  linishing   the   vault  it  is  given   an 
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outer  coating  of  concrete,  after  which  the  earth  is  replaced  atul 
the  street  pavini,'  laid.     A  section  is  shown  in  Fig.  2. 

Of  ijuitc  another  character  is  the  work  which  is  now  beins; 
carried  on  at  another  point  in  the  Seine.  At  this  point  one  of 
the  important  lines  of  tlie  Metrojiolitan  subwa}'  is  to  he  taken 
across  the  river,  and  as,  in  the  preceding  case,  an  iron  biidge 
could  not  be  built,  for  ;fsthetic  and  other  reasons.  This  line 
runs  from  north  to  south  across  the  citj',  but  in  a  different  dis- 
trict from  the  last-mentioned  line.     Starting  from  the  Orleans 


amount  of  metal  caisson  work  which  is  undoubtedly  greater 
than  h  IS  yet  been  undertaken  in  France.  Not  only  are  the 
two  arms  of  the  Seine  to  be  crossed,  but  there  are  two  under- 
ground stations  to  1>8  constructed  entirely  of  metal  caissons. 
One  of  these  stations  lies  in  the  City  Island  and  the  .second  at 
the  Place  St.  .Michel.  The  metal  frames  of  the  stations  are  of 
unusually  largo  size  and  re[)re3cnt  an  enormous  mass  of  iron. 
Speaking  first  of  the  construction  which  is  carried  out  in  the 
bed  of  the  Seine,  each  of  the  sections  which  are  sunk  in  the 


Fn4.  3. — L'aisson  in  the  .Seine 


Gate  in  the  southern  district  it  passes  north  and  north-we.st  by 
the  Montparnasse  Station  (where  it  meets  the  former  line)  then 
passes  north  and  north-east,  crossing  the  Seine  at  the  Place 
St.  Michel  and  the  City  Island,  proceeding  on  the  right  bank 
past  the  Central  ^larket,  and  thence  reaching  the  East  and  the 
North  Railroad  Depots,  finally  ending  at  the  Clignancourt  Gate. 
Instead  of  adopting  the  shield  system  and  tube  for  crossing 
the  Seine,  the  present  plan,  carried  out  by  the  Chagniaud  firm. 


river  is  compoicd  of  a  main  iron  structure  which  represents 
the  standard  section  of  uouljletrack  tunnel.  This  is  a  strong 
iron  tube,  having  a  somewhat  elliptical  section.  Each  of  the 
rings  which  form  the  tube  is  2  ft.  in  width,  and  the  rings  are 
bolted  together  with  water-tight  joints  formed  by  interposing 
strips  of  creosoted  wood.  Around  the  tube  is  then  built  a 
metallic  framework  covered  with  iron  plate  in  order  to  form 
the  caisson.  For  this  purpose  there  are  placed  a  series  of  webs 
or  brace-pieces  at  intervals  along  the  tube,  and  these  are  of 


Fig.  4. — JIiddle  C.mssox  oi    Station — Cum.me.sckmki.t. 

provides  for  the  use  of  metal  caissons,  having  the  section  of 
the  standard  double-track  tunnel,  and  which  are  sunk  directly 
in  the  bed  of  the  Seine.  By  joining  a  number  of  such  <aissons 
end  to  end  we  have  a  continuous  tuiniel.  This  method  has 
one  advantage  among  others,  this  being  that  the  highest  part 
of  the  construction  lies  very  near  the  river  bottom,  coming 
within  2  ft.  of  the  latter,  so  that  the  road  bed  is  brought  to  a 
higher  point,  and  this  makes  it  [jossible  to  dispense  with  heavy 
gradients.  The  construction  of  the  present  section  involves  an 
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such  a  form  that  when  the  iron  jilating  is  placed  on  tiie  out- 
side, the  whole  construction  has  tlie  ajipearance  of  an  immense 
obloug  bo.'cwith  Hat  bottom  and  a  sligiitly-curved  top,  being  of 
a  nearly  squard  section.  The  part  of  the  bo.x  lying  under  the 
tube  proper  is  etjtiielv  separated  from  the  remainder  by  a  stout 
horizontal  flooring,  and  this  portion  serves  as  the  caisson 
pioper.  It  is  filled  with  compressed  air  when  placed  on  the 
bed  of  the  river,  and  here  the  workmen  excavate  the  riverbed 
so  as  to  allow  the  structnie  to  sink  into  place,    .\bovc  this,  the 
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whole  space  lying  between  the  tube  and  the  sheet-iron  walls  is 
filled  in  with  cement  beton,  thus  solidly  fixing  the  framework 
and  making  a  very  compact  mass  surrounding  the  tube.  One 
of  these  caissons  in  the  Seine  is  shown  in  Fig.  H. 

There  are  three  caissons  of  the  above  form  used  in  the  wide 
branch  of  the  Seine  and  two  in  the  narrow  branch.  They  were 
constructed  at  some  distance  from  the  working  point  at  the 
Quai  des  Tuileries,  where  a  yard  liad  been  established 
for  the  purpose.  After  the  iron  plating  was  put  in  place 
and  the  whole  was  quite  watertight,  the  immense  box  was 
launched  down  an  inclined  track  into  the  Seine,  and  was  then 
towed  to  the  working  point.  Care  had  been  taken  to  dredge 
the  bed  of  the  stream,  so  as  to  give  a  perfectly  level  surface 
upon  which  the  caisson  should  rest.  In  order  that  the  sinking 
should  be  properly  carried  out,  a  set  of  piles  was  driven  in  the 
river  bed  to  serve  as  guides,  and  on  top  of  the  piles  was  built  a 
platform  connected  with  the  river  bank  for  removing  the  exca-  | 
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vated  earth.  The  men  enter  the  caisson,  as  usual,  by  means  of 
vertical  shafts,  which  pass  through  the  structure  and  have  air 
locks  at  the  top.  After  placing  the  structure  on  the  river  bed, 
the  concreta  filling  was  poured  into  the  space  between  the  tube 
and  the  walls,  as  mentioned  above.  The  weight  of  the  iron- 
M'ork  is  2.50  tons. 

At  the  present  time  all  the  five  caissons  have  been  sunk  in 
place  in  the  river  bed.  The  lower  chamber  has  been  filled  up 
with  concrete  and  each  caisson  cleared  of  the  water  which  had 
been  admitted  to  give  the  necessary  ballast  when  it  was  lowered 
into  place.  After  this  it  remained  to  join  the  dili'erent  see 
tions  together  in  order  to  make  a  continuous  tunnel.  In  the 
meantime,  a  small  caisson  had  been  sunk  in  order  to  fill  up 
tiie  space  of  5ft.  which  had  been  left  between  the  large  struc- 
tures', and  a  masonry  foundation  had  been  built  under  the 
ends  of  the  latter  so  as  to  keep  them  at  exactly  the  same  level. 
After  this  was  carried  out,  the  sheet-iron  end  i)lating  was  re 
moved  from  all  the  caissons,  thus  making  a  coiitiiuuius  tunnel 
from  end  to  end  in  each  branch  of  the  Seine.  The  two  tunnels 
aie,  however,  separateil  by  tlie  City  Island,  in  which  there  is 
placiMl  the  large  underground  station  mentioned  below. 

At  the  Place  St.  Michel  and  also  in  the  City  Inland  there 
has  been  carrieil  out  u  iiiece  of  work  which  was  watched  with 
much  interest  by  Paiisians  on  account  of  its  unusual  construc- 
tion as  well  as  its  great  size.  The  total  lcnL;tli  of  the  iron 
structure  at  the  Place  St.  Rlichul  is  nearly  lOU  It.,  with  a  in'ight 
of  .^Oft.,  and  this  immense  structure  was  sunk  below  the 
ground  to  tlie  projicr  ilepth  by  the  use  of  compressed  air. 

Here  it  was  iutemlcd  to  establish  an  underground  station 
havingtho  same  interior  section,  with  a  station  platfoim  on 
cither  side  of  the  double  track.     Tlie  soil,  however,  is  water- 


logged at  this  point,  and  this  made  it  necessary  to  adopt  a 
special  method  of  construction.  It  was  accordingly  decided  to 
sink  a  metallic  caisson  in  the  ground  which  should  contain  a 
large  tube  of  elliptical  section  corresponding  witli  tlie  station. 
At  the  same  time  it  was  necessary  to  pro^  ide  for  the  approach 
to  the  station,  the  staircases  and  ticket  ottices,  and  for  this  there 
was  sunk  a  large  caisson  of  elliptical  shajie  at  each  end  of  the 
centre  section.  The  latter  are  constiucted  quite  differently 
from  the  former.  Figs.  4,  5  and  6  show  this  work  in  pro>;ress. 
As  regards  the  centre  section,  it  is  of  great  length,  measuring 
about  220  ft.  long,  and  the  extreme  width  is  5+  ft.  The  height 
is  about  the  same.  It  is  constructed  by  Baudet,  Donon  iV  Co. 
The  inside  tubular  part  which  forms  the  station  proper  has  a 
semi  circular  vaulting  of  -11  ft.  internal  width,  while  the  base  is 
formed  of  a  semi-elliptical  section.  The  total  height  of  the 
interior  is  28  ft.  Around  the  main  tube  is  constructed  a 
skeleton  framing  consisting  of  metallic  trusses  spaced  about 
4  ft.  apart  surrounding  the  tulie.  Additional 
ironwork  is  added  to  this  in  order  to  give  ver- 
tical sides  to  the  entire  mass,  and  iron  plating 
is  placed  over  the  whole  so  as  to  make  it  quite 
watertight.  In  the  lower  part  of  the  boxlike 
structure  is  the  working  chamber,  separated  from 
the  rest  by  airtight  flooring  and  having  a  height 
of  about  G  ft.  The  chamber  is  di^  ided  into  two 
independent  parts  by  a  longitudinal  partition, 
and  the  workmen  are  thus  lodged  in  two  distinct 
chambers  in  order  to  equalise  the  work.  The 
whole  mass  weighs  18,000  tons,  including  7,000 
tons  of  concrete  filling  around  the  central  tube. 
The  entire  structure  is  constructed  on  a  curve 
of  984  ft.  radius. 

The  two  end  caissons  are  of  elliptical  form, 
with  the  two  axes  measuring  60  and  80  ft. 
respectively,  and  their  depth  is  6.3  ft.  The.y 
are  built  in  the  form  of  a  ring,  which  is  made  up 
of  two  concentric  platings  of  sheet  iron  sepa- 
rated by  brace  pieces,  which  keep  them  5  ft. 
apart.  This  inner  space  is  filled  in  with  concrete 
to  the  extent  of  2,500  tons.  When  this  piece  is 
^^^^  sunk  so  as  to  correspond  with  the  former,  it 
>  \  ^  is  iQ  ijg  topped  with  masonry,  upon  which 
rests  a  metallic  floor  lying  below  the  pave- 
ment. At  present  the  middle  and  the  two 
end  pieces  have  ahead}-  been  sunk  into  place 
and  the  street  paving  has  been  relaid.  In  due  course  the 
station  will  be  joined  to  the  tunnel  section  in  the  Seine  bed, 
and  the  tunnel  will  be  continued  on  the  other  side  by  the 
more  ordinary  methods. 


A  STUDY  OF  MULTI-OFFICE  AUTOMATIC  SWITCH- 
BOARD TELEPHONE  SYSTEMS.'' 

HV    W.    l.V.V.    eAMCIlEl.l,. 

Siiiiitnnri/. — Tliis  Paper  deal.s  with  (1)  Tlie  oiuiniious  eeoiioinie  waste 
uhicli  tlie  «  he,  calile  and  euiidiiit  eciuipiiieiit  of  a  telephone  .system 
involves.  (2)  A  recapitulation  and  discussion  of  reasons  wliieli  make 
this  waste  iiecessaiT  or  expedient  in  manually  operated  sy.steiiis.  (3| 
1  low  this  waste  can  and  should  be  {greatly  reduced  in  systems  employing 
automatic  switchlxiaids. 


'I'hr  first  cost  of  a  telephone  plant  usinj:  switchboard.s  of  either  type 
mav  he  divided  into  three  principal  items  :  ( 1 )  co.st  of  (he  apparatu'* 
(hcilh  central  ottiee  and  suliserilier's  station)  :  ('2)  cost  of  the  eeiilra' 
iilhce  ImiUlinns  and  furnishinirs  :  (!!)  cost  of  llie  wire,  eahle.  and 
conduit  plant.  In  the  third  item  we  lind  the  laiyesi  factor  of  the 
Ihn-e.  It  is  very  variable,  but  will  usually  cost  moic  than  the  two 
other  part.s  comiiincd  :  not  infreipiently  it  r<>prcsents  iHd-thirds  of 
the  entire  (irst  cost  of  the  system.  It  will  he  incredible  to  ilcctiical 
engineers  that  in  the  average  telephone  system  eontainini;  one  eenlial 
olliee  only,  nineteiiths  of  the  cable  and  wire  plant  is  iilK  not  in 
use  for  transmittinu  conversations,  even  at  the  peak  of  the  load  ;  and. 
loo.  that  on  the  average  diirintJ  24  hours'  .service.  !1S  per  cent,  of  the 
wires  arc  not  in  use.  Indeed,  from  ob.scrvations  made  in  n  laiye 
number  of  niitoimitic  plants  during  (he  busiest  hour,  it  was  found 

•  Abstract  of  a  I'liiicr  lend  before  the  Ainericnn  Institutt?  of  Elec- 
trical Knj;iueer.s. 
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tlmt  in  oflioe.s  »f  fimn  S.lKMI  to  1(1. (MM*  liiu-s.  haiulliiif;  a  ODiiiparalivily 
heavy  traffic,  tin-  maximum  mimhor  of  conversations  takiiit;  place  at 
one  time  was  c<|iial  lo  slijilitly  less  than  4  per  cent,  of  the  number  of 
lines  in  service.  .\s  each  conversation  rejjrescnts  two  lines,  this 
would  indicate  a  maximum  of  H  per  cent,  of  the  lines  engaged  for 
conversation,  operating  anil  signalling  at  the  peak  of  thi'  load. 

Excepting  parlvline  service,  wliicli  at  hest  is  hut  a  partial  remedy, 
there  is  only  one  method  known  to  telephone  engineers  of  to-day 
for  materially  reducing  the  great  economic  waste  rejiresented  in  the 
90  per  cent,  of  costly  cable,  wire,  and  conduit  ccpiipment  whicli 
is  not  in  use  e\en  diu-ing  the  '■  rii.sh  hours."  This  method  is  to 
divide  up  each  plant  so  that  instead  of  one  large  central  office  it  will 
employ  a  number  of  smaller  offices.  For  example,  in  Chicago  there 
are  15  or  16  central  offices  averaging  about  :{,(M)()  lines  each. 


But 
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Carve  A  shows  asiumed  nnmber  of  calls  per  line  per  day.     Curve  B  shows 
ave  rage  number  of  calls  per  line  per  day  in  Chicago  district  from  1893  to  1905. 

division  of  an  office  of  less  than  10,000  lines  is  generally  regarded  as 
undesirable  and  to  be  avoided  wherever  possible.  It  is,  therefore,  the 
general  practice  in  smaller  cities  to  carry  all  or  the  bulk  of  the  busi- 
ness on  one  large  board,  smaller  branch  boards  being  installed  under 
suffrance  and  only  for  urgent  reasons.  The  writer  hopes  to  demon- 
strat-e  that  while  this  antipathy  toward  dividing  offices  of  10.000  lines 
or  less  is  reasonable  in  manual  practiee,  it  is  not  reasonable  in 
automatic  practice. 

Considering  now  the  factors  that  govern  the  first  cost  of  a  common- 
battery  system  of  either  type,  we  find  first,  that  the  cost  of  the 
ordinary  direct-line,  flat-rate  telephone  at  the  subscriber's  station  is 
about  the  same  ( .S7-2.5)  in  all  sizes  and  conditions  of  modern  common 
battery  manual  plant.s,  and  S12-.50  each  in  automatic  plants.  The 
cost  of  a  private  branch  switchboard  at  a  subscriber's  premises  is  not 
materially  affected  by  the  size,  location,  or  type  of  the  central  office 
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Thouiandi  of  Linen  in  Service. 

Fio,  2, 
Complete  cost  of  ceotral  office  equipment,  except  long  distance  board,  plus  cost 
(j(  one  telephone  per  line.    Curve  A  for  manual  offices.     Curve  B  for  automatic 
ofTK-es. 

to  which  it  is  connected.  This,  therefore,  will  not  be  taken  into 
consideration.  The  cost  of  the  central  office  equipment,  when  all 
installed  in  oiv  office,  depends  npon  the  number  of  lines  entering  the 
office,  and  the  number  of  connections  demanded  during  the  bu.sy- 
hour  of  each  day.  The  writer  has  drawn,  in  Fig.  1.  an  arbitrary 
curve,  -A.  from  which  will  be  taken  all  figures  used  on  the  number  of 
calls  made  per  line  per  day  in  plants  of  different  sizes.  It  will  also  be 
taken  for  granted  that  the  number  of  calls  made  during  the  busy 
hour  of  each  day  is  one-eighth  of  the  total  day's  business.  Experi- 
ence shows  that  this  is  an  average  ratio.     The  average  busy-hour's 


work  of  an  operator  in  the  small  manual  plants  is  about  22.5  Hat- 
rate  connections  ;  in  tlii-  large  manual  ()lanls  about  250  flat-rate 
connections  when  no  calls  are  trunked  to  other  offices. 

For  the  benefit  of  those  not  familiar  with  automatic  switchboards, 
the  writer  will  state  that  each  line  terminates  in  what  is  generally 
called  a  line  switch.  These  line  switches  are  arranged  and  multiplied 
together  in  groups  of  KM)  each.  Connections  between  these  groups 
are  made  by  means  'f  trunking  switches  called  first  selectors,  -seccmd 
selectors,  third  .selectors,  and  connectors.  In  a  system  having  an 
ultimate  capacity  of  1,(MMI  lines,  first  .selectors  and  connectors  are  the 
only  trunking  switches  used.     When  the  ultimate  capacity  is  in- 
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creased  to  10,000  lines,  second  selectors  are  required  also  ;  and  when 
the  ultimate  capacity  is  increased  to  100,(MJ(l  lines,  third  selectors  are 
added.  In  a  l(M1.()0(Vline  system,  then,  there  is  one  first  .selector,  one 
second  selector,  (me  third  selector,  and  one  connector  for  each  trunk 
equipped. 

In  curves  x\  and  B.  Fig.  2.  the  respective  costs  of  manual  and 
automatic  central  office  equipment  are  shown  for  one  telephone  per 
line. 

Considering  the  second  item  of  first  cost  for  single  office  systems, 
the  author  gives  curves  showing  floor  space  and  cubic  feet  of  space 
required  on  the  average  for  autcmiatic  and  manual  central  office 
equipments  respectively. 


~ 

/ 

/ 

— 

^' 

s 

...^ 

/ 

s 

/ 

^ 

^ 

S 

^ 

- 

/ 

S, 

B 

^ 

^ 

^ 

/ 

^ 

— - 

21 

f! 

__ 

r- 

y 

-- 

_- 

" 

'' 

'^ 

y 

D 

/ 

— 

— 

-' 

s 

^ 

^ 

. 

\ 

y 

I'll 

•~. 

V. 

«^ 

""■ 

■~ 

io 



^ 

40 

P 

y 

"^ 

20 

/ 

1        ]!        3        2i        3        5         7        11 
Smnber  and  Sist  of  <lffices. 

Fk!.'4.— Mani'AI.  Offices. 
Estimated,  173,600  calls  per  day  and  21,6f7  oalli  during  busy  liour. 

From  these  it  is  seen  that  the  cost  of  building  space  for  automatic 
equipment  is  considerably  less  than  that  for  manual  equipment,  and 
that  for  fiffices  of  over  5.000  lines  the  automatic  occujiies  about  half 
the  .sjinec  required  for  the  manual.  Xo  efi'ort  lias  been  made  to 
secure  comparative  figiires  on  the  cost  of  furnishings,  but  they  are 
unquestionably  more  expensive  in  manual  offices.  The  author 
next  considers  what  effect  dividing  up  a  system  so  that  it  employs 
more  than  one  office,  has  on  these  two  items  of  first  cost. 

In  manual  systems  an  operator's  daily  quota  of  connections  is 
reduced  when  part  of  the  calls  which  she  handles  must  be  trunked 


756 


THE  ELECTRICIAN,  AUGUST  28,  1908. 


to  (illici-  offices.  This  clicot  of  tninking  on  the  operator's  work  is 
indicated  by  curve  A,  Pig.  3,  which  gives  the  number  of  flat-rate 
busy-hour  connections  which  one  of  the  largest  manual  operating 
companies  has  found  that  an  average  "  A  "  operator  will  make  with 
various  petcentages  of  trunked  calls.  It  is,  therefore,  necessary  in  a 
multi-office  manual  system  to  instal  and  to  jnovide  space  for  more 
"  .A  "  operators'  positions,  as  well  as  to  instal  and  provide  space  for 
"  B"  operators'  positions  and  to  provide  increased  space  for  rest 
rooms,  &c. 
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Fig.  5. — Adtpmatic  Offices. 
Estimated,  173.500  Calls  per  Day  and  21,';fi7  Calls  during  Busy  Hour. 

As  an  illu.'stration,  in  Fig.  4,  curves  D,  F,  and  E  show  respectively 
the  number  of  ''A"  operators'  positions,  the  number  of  "B" 
operator.?'  positions,  and  the  average  number  of  lines  per  "A" 
operators'  position  for  a  hyjjothetical  1(1.000  line  system  with  different 
numbers  and  sizes  of  offices.  The  numerals  along  the  bottom  of  the 
figure,  which  indicate  the  various  numbers  and  sizes  of  offices,  have 
the  following  significance  :  Ij  represents  one  office  of  8,000  lines 
and  one  office  of  2,000  lines  ;    If  represents  one  office  of  6,700  lines 
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,V«  /<icotntiii/  or  (nilijnlH'i  Tttiiik  fidU. 

Kl'l.  (!. — Co.ST  OF  LaHOC'K  KOH  OrF.RATINO,  UKPAIHTNn  AND  XIaIN- 
TAININO  AI.I.  r'KNTRAI.  OFFICK  Kf^I'irMF.NT  KXCKfT  "  LoNIi  Ht.STANCK 
HOAIID." 

Ciirvo  A  (jlveii  (olal  pernnnnin  for  nrinual  equipment..  Curve  B  f^ive^  total  per 
annum  f<T  automatic  pcpiipmon^i.  Curve  C  ftivnH  coil  per  llnu  nor  annum  for 
manual  otRctsi.    (*urve  D  given  eojit  p<r  line  per  annum  for  automatic  olHcefi. 

niid  two  offices  of  1,0.10  lines  cucli  ;  2.1  reprcsenlH  (wo  offices  of  I,  I.Mi 
lines  each  and  one  office  of  1,100  lines  ;  and  so  on.  It  will  bo  note  d 
that  the  number  of  "A"  and  the  number  of  "  B"  operators' 
positions  grows  quite  rapidly  as  the  number  of  offices  is  increased, 
while  the  number  of  lines  per  "  A  "  operators'  position  fliminishes. 
Curve  B,  Fig.  4,  gives  the  approximate  cost  per  line  of  the  central 
office  equipmentu  inntnlled  as  derived  from  the  data  used  in  curves  I). 


F,  and  1'^  previously  mentioned.  It  will  be  noted  that  although 
more  positions  are  necessary  than  in  a  single  office,  the  cost  of  each 
position  is  reduced  by  a  decrease  in  the  line  equipment  and  in  the 
number  of  multiple  jacks  per  position,  so  that  there  is  not  a  great 
variation  in  the  total  switchboard  cost.  Curve  C  shows  the  cost  per 
line  of  the  buildings  for  the  various  sizes  and  numbers  of  offices  in  the 
divided  system.  The  cost  of  space  required  for  executive  offices, 
storage,  &c..  is  not  inclvided  in  these  figures,  nor  do  they  include  the 
cost  of  land  and  furnishings.  Curve  A  shows  the  combined  cost  per 
line  of  central  office  equipment  and  buildings. 

Before  discussing  operating  expenses,  however,  let  us  see  what 
effect  plant  division  has  on  the  first  cost  of  automatic  central  office 
apparatus  and  buildings.  To  illustrate  the  effect,  the  curves  in 
Fig.  .1  have  been  worked  out,  using  the  same  lO.OOO-linc  sy.stem  and 
the  same  numbers  and  sizes  of  offices  employed  in  Fig.  4  for  the 
manual  system. 

Considering  operating  expenses,  the  author  directs  attention  first 
to  curves  A  and  C,  Fig.  6,  which  show  average  annual  operating  and 
maintenance  labour  cost  for  manual  central  offices  of  from  1.000  to 
14.1100  lines,  doing  no  trunking  and  handling  the  number  of  calls  per 
line  per  day  indicated  by  curve  A,  Fig.  1.  Curves  B  and  D,  Fig.  6, 
show  respectively  the  total  annual  cost  and  the  annual  cost  per  line  of 
all  central  office  labour  for  automatic  offices  of  from  1,000  to  14,000 
lines. 

The  author  next  draws  attention  to  curves  .\  and  B,  Fig.  7.  which 
give  the  central  office  labour  expen.sc  as  shown  in  Fig.  6.  plus  the 
cost  per  line  ]ier  annum  of  certain  central  office  (•q\ii])ment  and  central 
office  building  charges  that  arc  materially  affected  by  plant  division. 
Curve  A  is  for  manual  offices  of  from  1.000  to  14,000  lines,  no  trunk- 
ing, and  curve  B  gives  similar  data  for  automatic  offices.  These 
figures  include  insurance,  taxes,  interest  and  depreciation  on  central 
office  equipment  and  buildings,  renewals  for  central'office  equipment, 
and  the  cost  of  lighting  and  power. 

Insurance  of  the  central  office  equipment  in  fire-proof  buildings  is 
taken  at  1  per  cent,  per  annum.  Taxes  on  both  types  of  equipment 
are  taken  at  the  rate  of  1-5  per  cent,  per  annum  ;   interest  is  taken  at 
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Curve  A  shows  cost  per  line  per  annum  for  operating  manual  central  office, 
as  shown  by  curve  C,  Fig.  6,  plus  cost  of  power,  lighting  and  int«rcst,  deprecia- 
tion, taxes  and  insurance  on  central  office  equipment  and  on  central  office 

bnildiug. 
Turves  B  same  as  Abut  for  automatic  equipment  (t-.  curve  D,  Fig  6\ 

(>  per  cent,  per  anniiui  for  both.  Depreciation  on  manual  central 
office  equipment  is  reckoned  on  an  average  life  of  10  years.  Of 
course,  many  parts  of  the  switchboard  must  be  replaced  in  less  time  ; 
for  exam])le,  cords  in  an  average  time  of  l-.l  years,  plugs  in  two  years, 
keyboard  lamps  three  years,  answering  jacks  five  years,  &c.  These, 
however,  are  believed  to  be  covered  by  including  a  2  per  cent,  charge 
for  maintenance  materials  and  renewals.  Depreciation  on  aiitoniHtio 
equipment  is  calculated  on  a  life  of  12  years.  Therefore,  (i  per  cent,  is 
used  in  calculating  depreciation  on  auloni.ilic  central  office  equip- 
ment, while  for  manual  eipiipmenl  llic  depreeialion  charge  is  taken 
at  7iJ  per  cent,  (i.e.,  10  years'  life).  .Maintenance  material  or  renewals 
for  automatic  central  office  equipment,  the  author  has  found  amount 
on  the  average  to  0-2  per  cent,  per  annum  on  the  first  cost  of  the 
central  office  e(|uipmcnt.  The  power  plant,  miiin  distributing  frame, 
anil  other  parts  of  the  central  office  e(|uipnient,  increase  the  renewals 
item,  however,  and  in  order  to  cover  everything  it  has  been  taken  at 
0-,T  per  cent,  for  automatic  offices. 

The  cost  of  power  per  originnling  cull  handled  is  about  twice  as 
much  for  automatic  sw  ilchhoards  .is  for  tiiosi  of  I  he  manual  switch- 
boards u.sed  by  the  "  independent  compiinies."  The  amount  of 
current  consumed  is  nlmosl  the  same,  O-ooti  of  an  anipiMehoiir. 
Villoma  lie  plunis  generally  use  ii  budery  of  Hi  vol  Is,  iiboul  lwi<'e  the 
volliige  of  the  usual  nuinual  battiry.  although  in  large  plant-  where 
the  lines  are  long.  40volt  batteries  are  soinelnnes  iinploytd  in 
nuinual  practice.  The  manual  switchboards  gi'ncrally  used  by  the 
Bell  companies  reipiiri'  eonsidernhly  more  cmienl  than  those  usetl 
by  the  independent  companies.  The  amounts  used  by  the  inde- 
pendent boards  have  been  taken  in  working  out  the  curves  in  this 
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l'a|HT.  TakiiiL'  tlu'  rust  of  iiowtT.  transfonnccl  and  (Iclivcitd  at  the 
swit<-lil>oaiiis.  at  I.",  cts.  |ht  kilowatt-liuur  fiivcs  a  r.ist  of  S()(l-_>lli 
1>.T  thousand  local  calls  for  manual  olficcs  and  of  S<I04:»2  per  thou- 
sand local  calls  fi>r  aulcmalic  offices.  The  additional  cost  jier  thou- 
sand incomlni;  trunk  calls  received  at  a  manual  office  would  be 
SO-0144.  For  automatic  offices  the  additional  cost  for  incoming 
trunk  calls  would  l.c  S(I-(HU  per  thousand,  assuming  that  the  number 
of  calls  trunkcd  out  from  an  of>ice  eipials  the  number  incoming.  The 
cost  of  lighting  automatic  central  office  eipiipment  has  been  taken  at 
S4IH1  per  thousand  lines  per  numth  :  and  f<ir  manual  offices  the  cost 
of  lishting  the  operators'  positions,  the  sw  itchboard  rooms.  oiH-rators" 
retiringrooms.  terminal  room,  desks.  &c..  has  been  taken  at  S-2(«>  per 
switchl)i>ard  position  per  month.  The  annual  charges  on  the  central 
office  buildings  have  been  taken  at  the  .same  rates  for  the  two  systems; 
that  is,  insurance  on  lire-proof  central  office  buildings  has  been  figured 
at  (I-.')  per  cent,  per  annum,  interest  at  (i  per  cent.,  ta.xes  at  1  per  cent., 
and  depreciation  and  repairs  at  2  per  cent,  per  annum. 

In  order  to  illustrate  the  effect  on  the  annual  expenses  caused  by 
dividing  a  system  up  so  that  it  employs  a  number  of  offices  instead 
of  (me.  the  writer  has  constructed  the  curves  in  Fig.  8,  which  show 
what  the  e.\i)enses  would  be  for  the  ditTerent  numbers  and  sizes  of 
offices  in  the  hvpothetical  IO,(«Ml-line  .system  used  in  Figs.  4  and  5. 
Referring  to  curve  A  in  Fig.  8,  it  will  be  noted  that  the  annual  cost 
of  central  office  labour  for  the  nine-office  arrangement  of  the  manual 
system  is  80  per  cent,  greater  than  for  the  single  office  arrangement. 
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Curve  A  gives  annual  expense  per  line  of  all  central  office  labour  for  a  lO.Oi'O 
line  manual  system.  Curve  B  shows  labour  cost  as  Riven  by  Curve  A  plus  interest. 
taxes,  depreciation,  maintenance,  insurance  and  cost  of  lighting  and  power. 
Curve  C  shows  for  a  1"  '»'»"  line  automatic  system  {gee  Fig.  5)  the  same  costs 
as  those  given  in  Curve  B  for  a  like  manual  system. 

Curve  B  shows  that  the  increase  in  the  cost  of  lalxnir  plus  the  annual 
charges  on  equipment  and  buildings,  weighs  heavily  against  the 
divi.sion  of  manual  systems.  Roughly  speaking,  an  economical 
arrangement  of  the  average  divided  manual  system  will  include 
offices  not  much  less  than  two  miles  apart.  Curve  C  in  Fig.  8  shows 
that  division  of  automatic  systems  may  be  profitably  carried  mtich 
further  on  account  of  the  slow  increase  in  central  office  cxjienses 
re.sulting  from  adding  to  the  number  of  offices. 

In  calculating  depreciation,  the  life  of  the  telephones  for  both 
systems  has  been  taken  to  be  I(J  years.  The  cost  of  material  for 
repairs  and  renewals  of  automatic  systems  is  a  little  greater  than 
for  the  manual.  It  is  found  that  the  cost  of  new  |)arts  peculiar  to 
the  automatic  system  amr)unts  to  014  per  cent,  per  annum.  This 
diflfcrence  has,  therefore,  been  noted  in  comparing  maintenance  costs 
of  the  two  systems. 

(To  be  conrtudtil.) 


New  Electric  Baggage  Wagon. —  According'  to  the  EUdrir 
Railwnij  Uevieir,  experiments  are  being  made  under  commercial 
conditions  in  Pittsburg  with  a  5-ton  electric  delivery  van, 
which  can  be  propelled  either  by  its  own  liatteries  or,  when 
running  along  tramway  routes,  by  taking  current  from  the 
overhead  line  by  means  of  an  ordinary  trolley.  The  vehicle 
is  provided  with  four  24  h  p.  motors,  which  are  used  in  series 
on  the  trolley  line  or  in  parallel  on  a  42-cell  battery.  The 
gearing  petniits  a  speed  of  22  miles  per  hour  when  on  the 
tramway  track,  which  is  fast  enough  not  to  interfere  with  the 
tramway  traffic,  and  the  battery  can  propel  the  car  at  eight 
miles  per  hour.  A  smaller  car  on  the  same  principle  has  been 
in  use  for  parcel  delivery  for  two  years. 


HIGH  TENSION  CONTINUOUS  ELECTRICAL 
OSCILLATIONS.* 

BY    R.    C.    n.\LI,ETTI. 

(Preliminary  note.) 

To  give  particulars  of  the  various  ways  and  of  the  extent  to  which 
high-tension  direct  current  is  more  manageable  than  alternating 
current  would  be  a  long  task  and  perhaps  premature,  but  Prof. 
Blondel's  recent  pronouncement  in  this  journal  obliges  me  to  make 
some  statement. 

I  shall  state  briefly  how  1  oblairicd  the  continuous  oscillalions  at 
(Jeneva  with  the  help  of  a  Tliury  dynamo  at  'i.").!!!!!!  volts  and  114 
amperes,  courteously  |)laced  at  my  disposal  by  the  Compagnie  de 
rindustrie  Kleetrique.  to  whom  f  wi.sh  here  to  renew  my  thanks. 

The  diagram  shows  a  set  of  o.scillating  circuits  by  means  of  which 
I  obtained  the  continuous  oscillations.  It  comprises  four  identical 
capacities.  1.  2.  3.  4.  and  two  spark  micrometers  A  and  B. 

Dicharging  the  capacity  1  aero.ss  the  spark-gap  X  produced  a'series 
of  oscillations  in  the  circuit  1,  A  and  another  induced  series  in  the 
circuit  1,  K',  2,  ;!,  K,  4  syntonised  to  the  same  period.  Since  the 
decrement  of  the  latter  circuit  was  very  small,  tlie  maximum  oscilla- 
tion in  it  coincided  with  the  final  o.scillations  in  I.  A. 

The  .same  thing  happened  on  discharging  the  capacity  3  across  B. 

Hence  at  the  end  of  every  discharge  across  either  A  or  B  there  was 
a  maximum  oscillating  potential  induced  on  the  balls  of  theoppositc 
spark-gap. 

The  fi.xed  distance  between  the  balls  of  the  spark-gap  was  the 
striking  distance  of  a  certain  static  electric  charge  at  a  certain  ten- 
sion produced  by  the  working  of  the  dynamo  at  a  certain  interval 
determined  by  the  ca|)acity  in  parallel  with  the  gap.  the  resistance  in 
series  with  the  dynamo,  and  the  tension  of  the  latter. 


The  presence  of  an  oscillating  potential  induced  on  the  balls  of  the 
spark  micrometer  gives  a  striking  distance  which  is  virtually  smaller. 
This  virtual  striking  distance  was  least  for  B  at  the  termination  of 
the  A  spark,  and  least  for  A  at  the  termination  of  the  B  spark. 

On  increasing  the  tension  of  the  dynamo  and  thus  i)roviding  a, 
sufficient  number  of  sparks  per  second  either  at  A  or  B  it  happens  at 
a  certain  instant  that  the  partial  static  charge  discharges  it.selt  pre- 
maturely on  accoimt  of  the  lesser  virtual  striking  distance.  This 
was  made  evident  by  the  diminution  of  the  striking  distance  of  the 
test-gap  S.  which  measures  the  charging  potential  of  the  capacity  of 
the  closed  circuit. 

On  calculating  the  quantity  of  electricity  which  should  have  i)assed 
ix-r  .second  through  the  circuit  1.  K'.  2.  3.  K.  4.  while  it  was  the  seat 
of  continuous  o.scillations  of  the  potential  indicated  by  the  test-pap, 
this  was  foimd  to  agree  with  the  quantity  measured  by  means  of  a 
fuse  inserted  in  the  same  circuit.  Such  a  fuse  was  composed  of 
several  lead  wires  O-.")  mm.  in  diameter  and  was  tested  by  comparison 
with  a  0-1  mm.  copper  wire  at  high  frequency. 

The  resistance  shown  in  the  diagram  was  introduced  in  order  to 
direct  the  path  of  the  oscillali..ns  and  to  facilitate  the  interpretation 
of  the  phenomena  ob.served. 

1  reserve  the  quantitative  data  till  after  the  impending  experi- 
ments at  Lyons  with  direct  curn-nt  at  4(1.00(1  volts  and  .I  amperes, 
by  agreement  with  the  Societe  (Jrcnobloise  de  Force  et  bumicre. 

It  is  ea.sy  to  appreciate  the  practical  imixirfanee  to  radio-telegraphy 
of  the  above  tests,  and  I  shall  be  well  satisfied  if  I  succeed  in  opening 
a  new  field  for  the  industrial  applications  of  high  potential  direct 
current,  a  form  of  electrical  energy  specially  developed  by  the 
Geneva  electricians,  in  contrast  with  the  work  of  a  thousand  minds 
bent  upon  ensuring  the  triumph  of  the  alternating  current. 


Translated  from  L' Elettritisla. 


E  2 


758 


THE  ELECTRICIAN,  AUGUST  28,  1908. 


"THE  ELECTRICIAN"  SERIES  OF 
STANDARD      ELECTRICAL     BOOKS 

ran  be  obtained  of  ail  BooJcscUers  at  Home,  in  the  Col07iies,  and  abroad. 

The  "  Electrician "  lElectrloal  Trades'  Directory  and  Handbook 

Published  annually  in  February,  corrected  t-o  mid-February.  Established  1882. 
A  very  valuable  advertisiiiR  medium,  covering  the  entire  Industry.  Subscrip- 
tion Price  Ss.  6d.  nett,  postage  9d.  extra  {payable  in  advance) ;  published  price 
158.  net,  postage  9d.  extra.  Postage  to  British  Colonies,  28. ;  Europe,  '2s. ;  U.S.A., 
3s. 6d.;  other  countries,  2s.  Sd.  Digest  of  CoJitents  sent  free  on  application 
The   "G.T."  Geographical  Directory  of  the  U.K.  (Electrical  Section). 

Subiicrijttiou  ;>s.,  post  tree. 
"The  Electrician"  Primers  (81  Primers  in  all,  and  a  Glossaby).     Sew  and 
Enlarged  Edition  in  One  Complete  Vol.  or  Three  separate  Vols,  now  ready.    FULL 
Prosp'ectds  Free. 
Submarine  Cable  Laying  and  Repairing.    By  H.  C.  Wilkinson,  M.I.E  £ 

Xetrhj  r''i(/v. 
Electric  Blasting  Apparatus  and  Explosives:  With  Special  Beference 

to  Colliery  rr.ictice.     I5y  W.  Maurice.     Price  Ks.  ed.  nett. 
The  Electric  Furnace  In  Iron  and  Steel  Production,     By  John  B,  G. 

Ker.^haw.  K.I.C.     Price  .Ss.  6d.  nett. 
Brakes  lor  Tramway  Cars.    By  H.  M.  Sayers.   Price  3s.  6d.  nett. 
The  Mechanical  Design  and  Construction  of  Commutators.    By  B. 

Livingstone.    Price  6s.  uett. 

The  Alternate  Current  Transformer  in  Theory  and  Practice.    By 

Prof.  J.  A.  Fleming,  M.A..  D.Sc,  F.K.S.  (abroad  138. 

VOL.  I.— Price  lie.  6d.  post  free,  abroad  138.      VOL.  II.— Price  123.  6d.  post  free, 

Handbook  of  the  Electrical  Laboratory  and  Testing  Room.    Very 

fully  illustrated.    By  Dr.  J.  A.  Fleming.  Vol.  I.,  12s. 6d.  nett.   Vol.  IL,  Hs.nett. 

Electric  Lamps  and  Electric  Lighting.    By  Prof.  J.  A.  Fleming.  Price  68. 

uett. 
Electrical  Laboratory  Notes  and  Forms.    Arranged  by  Dr.  J.  A.  Fleming, 
M.A.,  F.R.S.    Single  copies  4d.  nett,  or  in  dozens  at  3s.  6d.  nett.    Complete  Seta 
of  60  Notes  and  Forms,  12s.  6d.  nett,  or  in  strong  portfolio,  14a.  nett;  or  bound 
in  strong  cloth,  15a.  nett.    Spare  Copies  of  Tabular  Sheets,  Is.  per  dozen.    Port- 
folios. Is.  6d.  each.    Sectional  paper,  la.  per  dozen  sheets.    Complete  Prospectus 
potit  frfi'  on  rrrniet^t. 
A  smaller  i  but  complete)  Set  of  10  Forms,  bound  strong  cloth.  Price  78.  6d.  nett 
Centenary  of  the  Electric  Current— 1799-1899.    By  Prof.  J.  A.  Fleming, 

F.R.S.     Price  Is,  ;  strong  cloth  2b.  6d. 
Electricity  Meters:  Their  Construction  and  Management.    By  G.  H.W. 

Gerhardi.    Profu.sely  illustrated.    Price  93.  nett. 

Electricity  in  Horticulture.    By  Prof.  S.  Lemetrom.   Illustrated.  3s.  6d.  nett. 

Radio-Activlty:  An  Elementeiry  Treatise,  f^om  the  Standpoint  of 

the  Disintegration  Theory.    By  Fredli.  Soddy,  M.A.    Fully  lUustrated. 

Price  1.18.  Gtl.  nett. 

Electromagnetic  Theory.      By  Oliver  Heavlalde.     VoL  I.      Price  128.  6d. 

Vol.  II.     Price  12b.  6d.     Vol.  III.  in  the  press. 
Motive  Power  and  Gearing  for  Electrical  Machinery.  By  G.Tremlett 
Carter,  C.E.,  M.l.E.E.    Eevlsed  by  O.  Thomas-Davies,  A.M.I.E.B.,  F.C.S.   Price 
12s.  6d.  nett. 
Magnetic  Induction  In  Iron  and  other  Metals.    By  Prof.  J.  A.  Kwlng, 

B.Sc,  F.R.S.,  F.R.S.E.     Price  lOs.  6d. 
Practical  Notes  for  Electrical  Students.     By  A.  E.  Eennelly  and  H.  D 

Williiiison,  MI  E.E,     Price  6s,  6d, 
Electric  Motive  Power.    By  Albion  T,  SneU.    Price  10s.  6d,  nett, 
A  Pocket  Book  of  Electrical  Engineering  Formolm.    By  W.  Oelpel 

and  H.  M.  Kilgour.     Price  78.  6d,  nett. 
Electrical  Testing  for  Telegraph  Engineers,    By  J.  Elton  Young.    Price 

lOa,  6d, 
Students'  Guide  to  Submarine  Cable  Testing.     By  H.  K.  C.  Fisher  and 

J.  0,  H,  Darby,    JVew  Edition.    Price  7s,  6d,  nett. 
Signalling  Across  Space  Without  Wires :  The  Work  of  Hertz  and 
His  Successors.    With  new  Chapter  on  Tuning.    By  Dr.  Sir  Oliver  J.  Lodge. 
Pr.ce  6a.  nett. 
The  Art  of  Electroljrtlc  Separation  of  Metals.    By  Dr.  0.  Qore,  LL.D., 

F.R.S.     Price  10s.  8d, 
Electro-Chemistry.    By  Dr.  George  Gore.    Price  2s,  [78,  6d 

The  Incandescent  Lamp  and  Its  Manufacture.      By  Gilbert  S.  Ram, 
Beginner's  Manual  of  Submarine  Cable  Testing  and  Working.     By 

a.  M.  Baine.s.     Price  7s.  (id.  nett. 
Carbon  Making  for  all  Electrical  Purposes.  By  Francis  .lehl.  Price  IDs.  Bd. 
"  The  Electrician"  Wireman's  Pocket  Book.    Edited  by  F.  C.  Raphael. 

Price  .^8.  nett. 
"  The  Electrician  "  Handy  Wire  Tables  for  the  Pocket.    By  P.  B.  Down 

Wh.Kx.,  A.M.I.Mech.K.    Price  Ss.  ed.  nett. 

The  Rating  of  Electric  Lighting,  Electric  Tramway,  and  Similar 

Undertakings.    F.y  W.  O.  Komi, . M.I. E.E.    Price  2a.  ud.  nett.  [7s.  od. 

Drum   Armature  Winding  and   Commutators.       By  F.  M.  Weymouth. 

Primary  Batteries:  their  Construction  and  Manufacture.    By  W.  R. 

Cooper.     Price  lOs.  Od.  nett. 
Secondary   Batteries :    their  Construction   and  Manufacture.     By 

E,  .l.Wade,      Price  10s.  ed.  nett. 

The  Manufacture  of  Electric  Light  Carbons.     Price  la.  6d.  [78.  ed. 

The  Localisation  of  Faults  In  Electric  Light  Cables.    Ky  F.  C.  Raphael. 
The  Stoam-Englne  Indicator  and  Indicator  Diagrams.     Edited  by 

W.  W.  llea.iiii..iit,  M.l.r.E.,  iM,I,,M,B,,  *c.     Price  Os,  no tU 
The  Electric  Arc.    r.y  Mrs,  Ayrton,  M,1,E,E,    Price  128,  6d, 
Tramway  Tractive  Effort  and  Power  Diagram,    By  Arnold  0.  Hansard 

H,A.  .A.M.I.E.K,     Price  Is.  ed,  net;  iuTalm,5s, 
The  British  Post  OfBco  Telephone  Service.  Knlargti  Edition.    Fully  IIIub- 

t rated,     Pri.e  lis,  ed,  nett. 
International   Telegraph  ~  Convention    and    Service    Regulations 

(London  Revision,  1903)      I'rice  ea,  nett, 
(Prelimlnaryi  Wireless  Telegraph  Conferonco  (Berlin,  1903),  Pro- 

coodlngH  at.    Price  B«,  nd.  nett. 
International  Wireless  Telegraph  Convention  and   Service  Regu- 
lations (Berlin,  1906).    With  complete  rejiort  of  Pr.Kee.llligs.   Prico  21».  nett. 
i'Ether:  A  Theory  of  the  Nature  of  Mihet  and  of  its  Place  In  the  Universe.     Hy 

llngh  Woods,  M.l),  ll.A.     Price  8«.  Od. 
The    ClasBlfloatlon  of  Alternate  Current  Motors.    Hy  V.  A.  A.  Fynn, 

M.I.K.K.     Trice  H..  nett. 
Electric  Railways:  Their  Construction  and  Management,    liy  Philip 

l>;iwsriii,      /„   /■i.,„i,,i//„„.  ^ 

Electric  Cranes  and  Hoists.    By  II.  II.  HroiiKbion.     /..  I'ir,:„railnn. 

Tho  Atmospheric  Production  of  Nitrates  by  Electricity.    By  Prof.  8. 1'. 

'11 n>-"n.      Ilrailti  yhiTtht. 

Practical  Telephony.    I'.y  W  AlUon,  M.I  E,B,    In  Prtparalim. 
Alternating  Current  Motors.    By  Dr,  KudoK  OoldHclimidl.    In  Preparation 

Th»  Rates  for  SubsciiptioDi  to  "Thb  Electrician"  are  at  under  : — 
Vbar.        IlALr-VsAR.     Quarter,)   „    ,, 
nnltsd  Kingdom  3«i.  Od.     _     13a.  6d.       _     7».  Od.      (   *°''"««' 

Canada 28a.  3d.     ...     143.  6d.       ...     7b.  8d.      >     P^'^'e 

PoatUtmion    ...  80a.  Od.     _     lea.  Od.      _    Ss.  Od.     ) '"•dvance. 
(This  cbarfto  Includei  all  Hnpplementa.) 
K,  ..■  r.-.'iiw,.  ,  '  "Thb  )S,\.uCTt\cifiH"  eommtme  in  Afril and  OiloUr. 
VoU  I.  to  LIX.  can  oow  be  inppllad.     Price  on  application. 


®^e  ffectrician. 

mi  Oldtit  IlsctrIo«l  Jonrnjl  (ettabUiliel  >g  >  weekly  3nn%\,  18B1-1878.) 

Publlahed  every  Friday,  Price  Sixpence ;  Post  Free,  Slipenee-Halfpenny 

Editorial,  PuWlahlng  and  Printing  Offices, 

l,2&3,SAUSBURYC0URT,FLEETST.,L0ND0N. 

(Only  Address. ) 
Telefhont .-  Holbom  949.      Telegram$ :  Elbotrioiab  Niwbfapkb  London 

All  Letters  relating  to  Subscriptions,  Advertisements  and  other  business 
matters  to  be  addressed  Publisher ,  "The  'Saacts.icius,"  Salisbury - 
court,  Pleet-st.,  London.    Cheques  and  P.  O.s  to  be  crossed  "  Coutts  &•  Co." 

Alt  Editorial  communications  to  be  addressed  to  The  Editor.  Letters 
for  insertion  in  "Thb  Electrician,"  or  containing  questions,  to  bt 
accompanied  by  name  and  address  of  the  writer  as  evidence  of  food  faith. 
No  notice  is  taken  of  anonymous  communications. 

"  The  Electriclan  "  ojfers  exceptional  advantages  to  Advertisers.  It  hai 
by  its  the  largest  circulation  of  any  English  Electrical  paper  and 
oironlates  all  over  the  World.     This  statement  is  guaranteed. 

Advertisement  Rates,  Gr-c,  forwarded  on  application  to  the  Publisher. 

Trade  Advertisements  intended  for  the  current  issue  must  reach  the  Offitt 
at  latest  by  Wednesday  evenings  post.  Renewals  of  expiring  Advertise- 
ments and  alterations  to  standing  Advertisements  by  first  post  Wednesdaf, 
Wrapper  Advertisements  by  first  post  Wednesday, 

Contracts  and  other  Official  Annohncements,  Auctions,  Appoint- 
ments Vacant  and  Wanted,  and  all  kinds  of  Small  Advbktisb. 
mbnts  accepted  up  to  3:30  P.M.  Thursday. 


THB  BLBOTRICIAN"  INDUSTRIAL  SUPPLBMHNT. 

With  "  Thb  Electbioun  "  for  Sept.  14,  1906,  was  issued  the  first  of  a 
series  of  "Industrial  Supplements,"  to  be  published  from  time  to  time 
with  "  The  Eleotkioian."  The  twenty-sixth  issue  of  the  Supplement 
was  issued  (Gratis)  with  "  The  Eleoteician  "  for  August  21. 

The  "  iNDnsTBiAL  Supplement  "  is  a  comprehensive  record  of  develop- 
ments in  EleotrioEkl  Plant,  Machinery,  Apparatus,  Accessories,  Sundries 
and  Materials,  and  of  their  proved  suitability  for  various  Industrial 
purposes. 

The  "Industrial  Supplement"  is  holed  for  filing  or  hanging,  and 
filing  covers  can  be  supplied  for  holding  6  or  12  issues. 


SWITCHGEAR  ARCHITECTUBE. 

It  is  an  acknowledged  axiom  among  architects  Uiat  the 
tirit  consideration  in  all  their  designs  must  be  the  capa- 
bility of  eacli  part  to  do  its  work.  Decoration  and  elabora- 
tion are  subordinated  to  the  demands  made  by  this  im- 
portant principle.  The  application  of  a  somewhat  similar 
principle  to  switchgear  design  is  a  matter  worthy  of  study 
by  electrical  engineers  at  the  prc-^ent  time.  We  cannot 
help  thinking  that  the  engineer  would  do  well  to  take  a 
page  out  of  the  architect's  book,  to  pay  more  attention  to 
the  lay-out  of  his  station  than  to  its  "artistic"  decoration, 
and  to  arrange  for  more  accessibility  behind  his  switcii- 
luiards,  ralliei-  than  to  insist  on  the  degree  of  polish  of  their 
marble  and  slate  panel  faces. 

The  i[uestion  of  proper  switchboard  design  is,  in  fact,  one 
whicli  should  receive  immediate  attention.  livery  year 
Mr.  (!.  Scii'lT  li.v.M,  ill  his  capacity  as  Klediical  Inspector 
of  Factories,  chronicles  accidents  due  to  the  improper  pro- 
tection of  workpeople  from  "live"  parts.  There  are  nn- 
doulited  signs  that  tlie  old  urdei'  is  passing,  but  there  still 
reiiiiiin  boards  whose  backs  are  one  mass  of  wires.  On 
siicli  jiMrodies  it  is  impossible  to  work  without  cioueliiiig 
diiwn  ill  the  most  uncomfoilable,  and  often  dangerous, 
posilioii  (ir  to  perform  some  awkward  adjustineiit  wliieh 
even  broad  daylight  and  ideiity  ofrooiii  would  make  dillicnlt. 

'I'hcseaie,  iinrorluiiately,  not  thennly  faults.  Iiispeakiiig 
above  of  iiisiillieieiit  accessibility  we  had  low  voltage  gear  in 
mind,  but  some  high-tension  lioardseir  in  tiie  other  direc- 
lioii  by  being  too  accessilde.  To  refer  ag.un  to  .Mr.  Kam's 
Klmits,  instances  aic  constantly  cited  where  accident  has 
occurred  owing  in  insullicieiit  piolection  of  high  tension 
switchgear,  with  the  result  tliat  cleaiieis  have  unthinkingly 
nin\(il    iidiii  "dead"   to  "  live  "  painds  with  fatal  results. 
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iSiK'li  ni.itteio  may,  ill  these  days  of  AVorkiiian's  Conipi-'ii- 
satimi  Acts,  be  ivcoiiinieiuleil  as  food  for  lellectioii  to  liolh 
designers  and  usei's  of  switcliboards.  To  construct  an 
easily  accessildo  switchboard,  and  one  which  may  receive 
attention,  when  necessary,  at  the  hands  of  ordinary  switcli- 
nien,  and  not  professional  contortionists,  but  wliich  wlien 
"live"  is  adequately  protected  from  unauthorised  tamper- 
in",  should  be  the  first  consideration  of  the  desi'^ner.  The 
modern  tendency  is,  we  believe,  to  keep  these  points  in 
mind,  and  if  the  new  Home  Ollice  llules  do  nothing  but 
make  the  employment  of  truly  safe  switchboards  com- 
pulsory their  promulgation  will  not  have  been  in  vain.  It 
may,  therefore,  be  taken  as  axiomatic  that  in  the  near 
future  all  switchboards  will  be  safe,  and  both  accessible 
and  inaccessible  under  "dead"  and  "live"  conditions 
respectively. 

Some  attention  has  recently  been  directed  to  the  matter 
in  American  electrical  engineering  circles.  It  has  been 
viewed  rather  from  an  economical  than  an  engineering 
standpoint,  but  the  two  are  so  closely  allied  in  central 
station  work  that  separation  is  well  nigh  impossible.  The 
feeling  in  America  is  rather  that  too  much  material  is  put 
into  modern  switchboards.  The  provision  of  quick-break 
knife  switches,  where  the  plain  type  would  answer,  is  one 
complaint,  while  the  installation  of  remote  control  switches 
where  "man-power"  control  would  bea.s  efficient,  and  at  the 
same  time  cheaper,  is  another  indictment  levelled  against 
the  more  recently  designed  gears.  The  underlying  truth  of 
these  statements  cannot  be  gainsaid,  and  they  may  equally 
well  apply  to  the  practice  of  this  country.  An  arrange- 
ment whereby  an  expensive  switch  is  connected  up  with 
every  availalile  calJe,  however  short,  is  not  one  which 
makes  for  the  l)estor  most  efficient  operation.  It  increases, 
rather,  the  nural)er  of  weak  points,  without  conferring  any 
corresponding  benefit.  The  number  of  switches  might,  in 
any  case,  be  reduced  with  advantage  without  endangering 
the  .safety  of  the  plant. 

In  these  days  of  labour-saving  devices  it  is  not  unnatural 
that,  where  switchgcar  is  concerned,  an  attempt  should  be 
made  to  make  everything  automatic.  Unfortunately  such 
apparatus  is  "very  human,"  in  being  exceedingly  liable  to 
err,  and  at  best  must  be  regarded  as  relatively  unreliable. 
A  non-automatic  station — i.e.,  one  fitted  with  simple  cut- 
out devices,  unelaborated  in  any  way — requires  one  man 
to  look  after  the  boards,  while  stations  equipped  with  a 
multiplicity  of  automatic  apparatus  have,  not  infrequently, 
a  man  on  the  board  and  another  to  look  after  the  automatic 
gear.  Economically,  too,  the  advantages  are  all  on  the  side 
of  the  simpler  lioard.  To  saddle  an  undertaking  with 
elaborate  switchgcar  out  of  all  proportion  to  its  need.s  and 
capacity  is  unwise.  A  switchboard  is  not  essentially  a 
dividend-earning  concern,  and  the  less  unnecessary  cajiital 
sunk  in  it  tlie  better  for  the  financial  welfare  of  the  station. 
The  modern  engineer  is,  fortunately,  imbued  with  the 
financial  spirit,  and  he  finds  that  switchgcar  simplification, 
with  its  consequent  reduction  in  first  cost,  is  ol)tainal>h! 
without  any  danger  to  the  continuity  of  supply.  Elaborate 
switcliing  arrangements  under  his  retjimc  will  be  things  of 
tlie  past,  anil  this  without  any  attempt  at  shoddy  work. 
The  modern  switchboard  may  then  combine  the  features 
of  utility  and  simplicity,  while  protection  to  life  and  limb 
will  be  ensured,  with  accessibility  as  the  keynote  to  all. 


It  apjHvirs  to  us  desirable  that  in  modern  switchljoard 
work  a  return  should  be  male,  to  the  equivalent  of  the 
"  simple  life,"  so  that  complicated  automata  will  no  longer 
be  the  daymare  and  nightmare  of  the  switchman.  Finally, 
we  would  lay  stress  on  the  fact  that,  in  any  case,  an  engi- 
neering job  is  required,  and  that  he  who  would  build  well 
must  als<i  build  strongly. 


OBITUARY. 


HENEI  BECQUEREL. 

We  regret  to  record  the  death  of  M.  Henri  Becquorel,  which 
occurred  at  Paris  on  Tuesday  last.  Henri  Becquerel  was  56 
years  of  age,  having  been  born  at  Paris  in  18.52.  He  came  of 
scientific  stock,  both  his  father  and  grandfather  being  of 
world-wide  repute  in  learned  circles.  He  received  his  early 
education  at  L,'Ecole  Polytechnique  and  L'Ecolc  des  Ponts  et 
Chaussres,  graduating  from  the  latter  in  1877.  After  this  he 
remained  in  the  Goveinment  employ  for  over  10  years,  and  on 
obtaining  the  degree  of  Doctor  of  Science,  in  1888,  was  ap- 
pointed professor  at  L'Ecole  Polytechnique  and  the  Natural 
History  Museum.  The  latter  post  had  been  held  before  him 
by  both  his  father  and  grandfather,  while  his  son  Jean  is  at 
present  assistant  professor  there.  M.  Becquerel  also  acted  as 
substitute  for  his  father  in  the  Chair  of  Applied  Physics  at 
the  Conservatoire  des  Arts  et  Metiers.  He  was  elected  a 
member  of  the  Academie  des  Sciences  in  1889,  in  succession 
to  M.  Berthelot  when  the  latter  was  made  permanent  secre- 
tary. M.  Becquerel  himself  was  elected  permanent  secretary 
for  the  Physical  Sciences  only  last  month.  In  1882  he  was 
created  Chevalier,  and  at  the  time  of  his  death  was  Officer  of  the 
Legion  of  Honour.     He  was  awarded  the  Nobel  prize  in  1903. 

The  results  of  M.  Becquerel's  researches  in  the  domain  of 
physics  are  too  well  known  to  readers  of  The  Electrician  to  re- 
quire any  long  discussion  here.  He  will  be  best  remembered 
for  his  investigations  on  the  polarisation  of  light,  researches 
which  led  to  the  discovery  of  the  uranium  rays  and  culminated 
in  the  production  of  radium  by  M.  and  Mdme.  Curie. 

WILLIAM  ARNOLD  ANTHONY. 

We  also  regret  to  record  the  death  of  Prof.  W.  A.  Anthony, 
one  of  the  earliest  members  and  a  past-president  of  the  American 
Institute  of  Electrical  Engineers.  He  was  one  of  the  pioneer 
electrical  engineers  in  the  United  States,  and,  as  a  teacher,  did 
much  towards  helping  numerous,  now  famous,  pupils  on  their 
careers. 

SIR  EYRE  MASSEY  SHAW,  K  C.B. 
The  death  occurred  at  Folkestone,  on  Tuesday  last,  of  Sir 
Eyre  Massey  Shaw,  who  was  for  many  years  (1861-18yi)  the 
popular  head  of  the  Metropolitan  Fire  Brigade.  Sir  Eyre  was 
the  author  of  many  books  and  pamphlets  dealing  with  fires  and 
fire  protection.  He  was  a  many-sided  man  and,  among  other 
things,  took  considerable  interest  in  electricity  supply  from  the 
earliest  date.  He  had  been  a  director  of  the  Metropolitan 
Electric  Supply  Co.  for  some  \^ears.  Deceased  became  C.B.  in 
1879  and  KC.B.  in  1891  on  his  retirement  from  the  Metro- 
politan Fire  Brigade. 


REVIEWS. 

(Copiesoftlic  iinaeruicutioned  works  can  lie  liad  from  Tlif  EleclrMan  Offlcp.  pout  free 
on  receipt  of  puhlislied  price,  addini?  3d.  for  boolis  pabli.shcd  under  23.  Add  10  per 
cent,  for  abroad  or  for  f orcisrn  books. ) 


Electric  Arc  Lamps.    Hv  '■  'Av.im.v.v.  and  .1.  Lr.iTtJ.vRTKN.    (London  : 
Hiirpci- &  Bros.)     l'|)."x\ i. -H86.     Ss.  net. 

Thi.s  book,  which  is  based  on  one  in  German  by  Herr  J. 
Zeidler,  i-s  perhaps  the  fullest  modern  work  that  we  have 
in  English  on  this  subject.  This  statement,  however,  should 
not  be  understood  as  implying  that  the  treatment  of  the  sub- 
ject is  exhaustive.  It  is  written  from  the  practical  point  of 
view  throughout  and  should  be  a  useful  manual  for  pupils  and 
apprentices,  as  the  descriptions  of  actual  apparatus  are   full 
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and  will  illustrated.  The  book  commences  with  a  general 
description  of  the  electric  arc  and  a  short  historical  rcsiiiiir  of 
the  development  of  the  arc  lamp.  This  does  not  dwell  too 
much  on  prehistoric  forms  and  is  well  brought  up  to  date.  In 
dealing  with  the  flame  arc,  reference  is  made  to  Mr.  Leonard 
Andrews'  valuable  Paper  on  this  subject,  but  attention  has 
not  been  drawn  to  the  fact,  which  has  a  practical  bearing  and  is 
so  clearly  brought  out  there,  that,  when  the  pressure  at  the  arc 
is  raised  in  an  inclined  carbon  lamp,  the  craters  travel  down 
towards  the  points  and  are  thus  less  and  less  obscured  by 
the  opposite  carbons.  The  next  chapter  deals  with  the  elec- 
trical principles  of  arc  lamps  and.  although  good  in  plan,  is  not 
uniformly  clear,  as  the  translation  has  not  been  brought 
throuuhout  to  that  stage  which  our  forefathers  termed  '"done 
into  Enjilish."  Some  of  the  editor's  additions,  moreover,  are 
not  perfectly  welded  in,  notably  one  on  p.  28  ;  a  few  clerical 
errors  have  also  been  missed,  e.g.,  on  p.  31  (lever,  S'),  p.  95 
(ratchet).  The  next  chapter  deals  with  the  construction  of  arc 
lamps  and  contains  a  fairly  detailed  description  of  the  parts 
of  .some  lamps  made  by  the  A. E.G.  and  others.  A  number  of 
modern  lamps  are  then  described,  including  devices  for  reflect- 
ing and  diffusing  the  light.  This  part  of  the  book  is  very  well 
done.  Chapter  IV.  deals  with  light  distribution  and  illumi- 
nation, and  is  prefaced  by  an  account  of  the  various 
standards  in  practical  use.  This  contains  a  definition  of 
illuminating  power  expressed  in  mathematical  form  which  is 
based  on  the  assumption  that  the  solid  angle  enclosed  by  a 
sphere  is  equal  to  27r  ;  this  false  quantity  is,  however,  dropped 
in  the  course  of  the  demonstration  and  the  right  result  appears 
at  the  end.  This  chapter  contains  an  interesting  series  of  light 
intensity  curves  and  also  some  fully  worked  out  examples  of 
outdoor  and  indoor  lighting.  The  final  chapter  describes  ex- 
ternal connections  and  accessories,  and  is  also  thoroughlv  prac- 
tical. Three  appendixes  are  given,  one  a  table  of  photometric 
quantities,  another  a  table  of  the  cost  of  the  most  usual  sources 
of  light,  due  to  Dr.  Wedding,  and  the  other  the  standardisation 
rules  on  photometry  and  lamps  of  the  American  I.E.E.  The 
book  should  be  found  very  useful,  and  only  suffers  from  lack 
of  critical  revision  at  the  proof-reading  stage.  The  size  of  ty])e 
is  good  and  a  marked  improvement  on  the  original  German, 
but  the  illustrations  have  not  all  been  well  reproduced,  possibly 
because  the  paper  chosen  is  not  suitable  for  printing  half-tone 
blocks.  C.  K.  F. 

An  latroduction  to  Electricity.    By  Bkcno  Kolfe.    Tran.>^lated 

fruMi  llie  2n'l  edition  of  ''  Einfuhi-uns  in  die  Elektrizitatslefire," 
with  additions,  bv  Joseph  Skellox.  (London  :  Kegan  Paul, 
Trench,  Triibner  &  Co.)     Pp.  .\ii.-f416.     10s-.  6d. 

There  is  a  brightness  in  this  work  which  is  very  attractive. 
The  basis  of  the  book  is  a  course  of  lectures  delivered  bv 
I'l  iif.  Kolbe  at  St.  Petersburg  ;  and  the  translator  has  succeeded 
in  transmitting  the  delightful  freshness  of  the  original  com- 
position. 

The  first  part  of  the  book  contains  descriptions  of  an  excellent 
series  of  experiments  on  static  electricity,  and  there  is  an 
abundance  of  s(!rviceable  and  accurate  diagrams,  generally 
printed  oti  the  |)age,  oropposite  the  page, containing  theaccount 
of  tlic  apparatus,  so  tiiat  the  reading  is  (juite  easy.  The 
<'xperiiiients  are  .so  a<imirab!y  arranged  tliat  a  teacher  will 
certainly  derive  consideralilc  benefit  from  a  ])erusal  of  llir 
work  ;  but  it  is  doubtful  whether  the  book  can  be  heartily 
rcconimi'iideil  to  a  solitary  English  student,  if  such  a  per.son 
exists. 

All  teachers  recognise  the  difficulty  of  the  earlier  lectures  of 
an  elementary  course.  If  too  many  |)reci.se  definitions  are 
given,  the  li'ctures  are  dry  ;  whilst  if  too  few  are  given  there  is 
a  tendency  for  the  terms  u.sed  to  be  rather  loose  in  meaning. 
It  is  perhaps  impossible  for  a  text -book  not  to  sufTer,  more 
or  less,  from  the  defects  associated  with  its  ;;oo(l  (|ualities. 
As  an  example  it  may  be  mentioned  that  in  the  book  under 
discussion  the  term  "  potential  "  is  not  explained  until  well 
past  the  hundredth  page  ;  until  then  the  term  "  di'gree  of 
electrification  "  is  u.sed  where  "  potential '"  would  commonly 
be  tised  in  a  more  advanced  work  ;  and  it  is  doubtful  whether 
the  Rn^lish   beginner   would  do   well   to  associate  the  term 


"  degree  of  electrification  "  with  the  special  meaning  adopted 
in  this  introduction. 

The  second  part  of  the  book  deals  with  dynamic  electricity 
and  elcctromagnetism.  This  is  also  good,  but  does  not  call  for 
special  attention  like  the  first  part.  A.  G. 

Essais  des  Machines  Electriques  ;  Mesures  M^caniques.    By 

F.  LoiTE.  Xo.  43  of  "  Encvclopedie  Electrotechniquc."  (Pari.s  : 
E.  Bernard.)     P)).  109.     Fr."2. 

This  volume  forms  part  of  an  electroteehnical  encyclopaedia 
which  is  being  prepared  by  a  committee  of  French  engineers, 
and  which,  when  complete,  will  consist  of  48  volumes,  each  of 
80  to  100  pages,  published  in  paper  covers  at  2  frs.  each.  Each 
volume  deals  with  a  special  branch  of  the  subject,  and  the  one 
under  review  (Vol.  XLIII.)  is  confined  to  the  mechanical 
measurements  which  are  required  in  testing  electric  motors 
and  generators.  The  material  is  not  arranged  alphabetically, 
but  rather  in  the  vvav  one  would  expect  in  a  text-book  on  the 
subject.  Moreover,  as  there  is  neither  a  table  of  contents  nor 
any  index  whatever,  the  book  is  not  verv  suitable  for  reference. 
The  style  of  the  book  is  somewhat  explained  by  the  statement 
in  the  introduction  that  the  volume  contains  lectures  given  by 
the  author  for  .some  years  at  theEcole  Superieure  d'Electricite. 

The  book  is  divided  into  three  parts  ;  (1)  measurements  of 
length,  speed  and  acceleration;  (2)  force,  pressure  and  torque; 
and  (.3)  comprising  nine  pages  only,  to  measurements  of  power 
and  energy.  The  taking  of  indicator  diagrams  is  omitted  as 
belonging  rather  to  the  study  of  the  steam  engine.  Each  part 
is  preceded  by  a  table  of  units,  both  metric  and  British,  with 
their  relative  values.  On  page  8.  angular  velocity  is  ex- 
pressed in  quadrants  per  second,  but  as  we  are  also  told  tliat  it 
is  equal  to  the  revolutions  per  minute  multiplied  by  0- 10-172, 
it  is  evident  that  the  author's  quadrant  is  our  radian. 

Part  I  contains  descriptions  of  revolution  counters,  record- 
ing chronometers,  stop  watches  and  various  types  of  tacho- 
meters. Ten  methods  of  determining  the  inequality  of  rota- 
tion of  reciprocating  engines  are  described  in  four  pages,  and 
12  pages  are  then  devoted  to  its  determination  from  the  indi- 
cator diagrams  because  none  of  the  experimental  methods  are 
sufiiciently  accurate.  One  electrical  and  four  mechanical 
methods  are  given  for  measuring  the  acceleration  of  vehicles. 

Part  II.  contains  descriptions  of  a  number  of  transmission 
dynamometers  and  brakes,  both  hydraulic,  mechanical  and 
electrical.  In  Part  III.  the  retardation  method  of  testing 
motors  (suggested  by  Deprez  in  1884)  is  described,  as  also  the 
determination  of  out])ut  from  measurenu'uts  made  on  the 
brake  cooling  water. 

The  worst  fi'ature  of  the  book  is  the  almost  entire  absence  of 
references.  The  descriptions  are  mostlv  too  short  to  be  quite 
satisfactory,  and  no  clue  is  given  as  to  w  here  fullei'  information 
niav  be  obtained.  (!.  W.  O.   II. 


NOTES  ON  THE  PLUG  PERMEAMETER.^ 

BV  C.  V.   liKYSliAI.i;,  1>.SC. 

Summitry. — The  author  describes  u  number  of  tests  which,  he  claims, 
sbow  tliat  the  pliig  penneameterfjives  as  good  results  as  other  methods 
of  iron  testiiii.'. 


In  1901  the  writer  described  a  permeameter^ ,  devised  with  the 
object  of  enabling  permeability  tests  to  be  made  on  castings  and 
forgin(,'8  for  dynamo  work.  The  apparatus  consisted  of  a  special 
drill,  whii'li  ooiild  be  employed  to  bore  a  liolo  in  the  easting  or 
forRinf;,  leaving,  however,  a  sinall  piece  of  metal  in  iho  form  of  a 
rod  or  pin  staiidinj;  in  the  centre  of  the  hole.  A  split  iron  plug, 
arranged  to  fit  both  tlie  conical  side.s  of  the  bole  and  over  the  pin, 
w'as  employed  to  complete  the  magnetic  circuit  ;  and  this  plug 
carried  a  bobbin  wound  with  magnetising  and  search  coils.  A  spooial 
portable  testing  act  was  also  designed  with  the  object  of  making 
peniieability  tests  by  direct  readings  of  II  and  H. 

It  was  noticed  at  the  time  that  the  magnetisation  curves  obtained 
by  this  method  fell  below  those  obtaineil  by  uieasurriiients  on  a  long 
bar  of  the  saiiio  matoiial.     This  would  naturally  bo  attributed  to  a 

*  Abstract  of  a  Paper  rend  before  the  Physical  Society.  A  short 
nbstrart  of  the  di.^cussion  following  the  ieiidin(f  of  ibi-  Pii|ii'iii)i)»'Hii"d 
in  Thr  Khrlriruin.  April  17.  1908.  p.  18. 

t  /Vor.  I.E.E  ,  Vol.  X-X.KI..  p.  283. 
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bad  magnetic  joint  between  the  -pin  ami  plug ;  but  experiments 
made  at  the  time  seemed  to  point  rather  to  the  effect  being  due  to 
ihc  reluctance  of  the  return  path  at  the  point  of  entrance  of  the 
flux,  due  to  the  concentration  of  the  lines  of  force  at  these  points. 
This  seemed  probable  from  the  fact  that  the  readings  were  remark- 
ably consistent  when  the  plug  was  removed  and  replaced. 

This  hypothesis  rendered  it  probable  that  there  might  be  a  more 
or  less  definite  relation  between  the  value  of  the  true  magnetising 
force  H  in  ihe   specimen,  and   the    apparent    magnetising   force 

H'  =  — ~  ;  and  arrangements  were  made  to  test  this  relation. 
The  most  perfect  method  was  suggested  by  the  double-yoke  method 


Fm.  1. 

of  Prof.  Ewing.  It  consisted  in  finding  the  relation  of  the  induc- 
tion density  and  the  magnetising  current  for  the  ordinary  drilled 
specimen,  and  afterwards  when  the  length  of  the  specimen  was 
doubled  by  drilling  to  a  greater  depth  with  a  second  drill.  The  in- 
crease of  the  magnetising  current  for  the  same  induction  should 
give  the  true  H.  A  large  number  of  tests  were  made  in  this  man- 
ner, but  proved  of  little  value,  as,  although  the  first  drilling  pre- 
sented no  difficulties,  it  was  found  impossible  to  perform  the  second 
drilling  accurately  enough  to  preserve  parallelism  of  the  pin. 
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Fig. 2. —Ordinary  Cast  Iron. 

Recourse  was  therefore  had  to  the  more  simple  device  of  obtain- 
ing some  specimens  of  cast  and  wrought  iron  and  mild  steel,  in  the 
form  of  rings,  testing  them  by  the  ordinary  ring  method  and  after- 
wards cutting  them  up  and  drilling,  for  tests  by  the  plug.  Two 
rings  of  each  material  were  tested,  and  each  ring  was  cut  into  four 
quadrants.  Each  of  these  quadrants  was  drilled  in  both  ends,  so 
that  eight  drillings  were  made  in  each  ring.  Readings  of  B  were 
then  made  with  the  plug  method,  at  nominal  values  of  II  of  30  and 
100  on  the  eight  drillings,  and  the  drilling  selected  for  final  test,  the 
readings  on  which  corresponded  to  the  mean  of  the  eight.  It  may 
be  mentioned  that  the  whole  of  the  Hi  drillings  on  the  eight  rings 
were  made  with  the  same  drill,  which  was  none  the  worse  after. 


20    40    60    8J     100   IM   Ull 
H  in  Gaufses. 
Fio.  3. — WRonoiiT  Iron. 

None  of  the  drillings  gave  a  bad  fit  with  the  plug.  Fig.  1  shows  the 
form  and  mode  of  cutting  and  drilling  the  ring,  which  was  .'i  in.  exter- 
nal diameter  and  1  in.  square  in  section,  whilst  t^'pical  readings  on 
the  various  drillings  of  a  wroughtiron  ring  and  the  amount  of  varia- 
tion usually  found  are  given  in  the  I'aper.  The  variations  sliown 
are  not  apparently  due  to  variation  in  the  fit  of  the  plug,  but  rather 
|1  to  actual  differences  in  the  magnetic  quality  of  the  iron. 


Eight  diagrams,  showing  magnetisation  curves  taken  on  the  ring 
and  by  the  plug,  are  included  in  the  Paper,  and  it  is  seen  that  the 
curves  obtained  by  the  plug  lie  in  every  case  below  those  by  the 
ring,  but  there  is  no  evidence  to  show  that  this  is  due  to  an  air  gap. 
Typical  diagrams  are  reproduced  herewith  in  Figs.  2  1. 
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Fig.  4. — Mild   Sieel. 

By  finding  from  these  curves  the  value  of  H',  the  nominal  mag- 
netising force  in  the  case  of  the  plug  test,  for  each  value  of  H  from 
the  ring  test,  for  a  given  induction-density.  Fig.  .5  can  be  drawn, 
the  curves  showing  the  relation  of  H'to  H  for  each  of  the  materials 
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and  for  the  mean  of  all.  Although  considerable  differences  were 
found  between  the  values,  they  appear  to  have  no  relation  to  the 
permeability  of  the  specimen,  and  must  therefore  be  regarded  as 
accidental.     In  fact,  the  difference  between  H  and  H'  is  greater  in 
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the  case  of  the  special  cast-iron  than  for  either  the  wrought-iron  or 
mild-steel  specimens,  which  is  exactly  contrary  to  the  effect  which 
would  be  produced  by  an  air  gap.  The  difference  must  consequently 
be  attributed  to  the  shortness  of  the  specimen  ;  and  the  results 
therefore  may  have  some  general  value  in  indicating  the  amount  of 
the  end  effect  in  the  case  of  yoke-permeameters,  in  which  the  speci- 
men is  only  five  diameters  long. 
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In  Older  to  show  the  result  of  correcting  the  indications  of  the 
instrument,  the  diagrams  referred  to  above  have  points  marked  by 
crosses,  in  which  the  readings  of  the  plugpermeameter  are  shifted 
backwards  along  the  H  axis  by  amounts  corresponding  to  the  mean 
curve  in  Fig.  5.  The  agreement  with  the  ring-tests  then  becomes 
fairly  good,  as  seen  in  Figs.  2-4.  Fig  G  shows  readings  taken  by 
one  of  the  portable  testing  sets,  in  which  the  H  scale  has  been 
marked  off  in  this  way.  The  curves  are  those  given  by  the  ring 
method,  while  the  points  are  taken  by  the  testing  set.  The  agree- 
ment is  as  good  as  in  most  of  the  recognised  permeameters. 

Fig.  7  shows  two  curves  taken  by  the  plug  permeameter  ;  one  on 
a  cast-steel  pole  piece  for  a  large  generator,  which  was  sent  us  by 
the  dynamo-builders  under  the  impression  that  it  was  of  poor  mag- 
netic quality.  The  test  shows  the  permeability  to  be  very  good. 
The  other  curve  is  for  another  specimen  of  steel,  and  indicates  the 
remarkable  variations  of  quality  which  are  fomid  in  practice.  It 
should  be  mentioned  that  when  the  plug  used  in  these  tests  was  re- 
placed by  a  second  one,  the  results  agreed  within  an  accuracy  of  IJ 
per  cent. 
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The  general  conclusion  to  be  drawn  from  these  experiments  is  that 
the  plug  permeameter,  in  reasonably  careful  hands,  gives  as  good 
results  as  any  other  method  of  iron  testing,  so  far  as  permeability 
tests  are  concerned.  In  a  recent  Paper  by  Mr.  Murdoch  *  this  per- 
meameter was  criticised  as  employing  a  very  small  specimen,  but 
this  is  precisely  what  has  been  aimed  at  in  its  design.  It  appears 
to  be  of  great  importance  that  permeameters  for  castings  or  forg- 
inga  should  be  capable  of  being  employed  on  the  bulk  of  the  metal 
itself,  without  extra  machined  specimens,  and  up  to  the  present  no 
other  instrument  has  been  devised  which  meets  this  requirement. 


WIRELESS  TELEPHONY.) 

Iiy    KEUINALD    A.    FESSKNDEN. 

Siiiiiiiiiiri/. — 'I'bf  author  fir«t  gives  n  brief  history  "f  tlic  (l<'vc'lii|)iiiciil 
of  wirrlcKH  Kigniillini;,  prncccdiii^'  fti  dcBcribo  the  nii'lhod  ami  a|>|mriiliis 
tiHi'd  in  wirrlesH  t('lc|ihoiiy.  He  nlso  (Hkciisncs  its  )>iwsil>ililics  iiiiil  luiw 
ilH  <lcvelopnvn1  has  been  rc^tanhMl. 

The  (liHc'iisHidn  of  tlir  theory,  practical  iiperatiim  aiul  ipiissibililicn 
of  HJrclcHH  t<-lc|ih<iny  is  fa<Mlital<'d  by  Hrt<t  liriclly  oonsidcrin!;  Ilic 
liistory  of  the  devclopnient  of  wirr-lcsH  sipnalling  gcncrHlly.  It  lias 
been  rcmHidercd  best,  for  the  sake  of  aocuraey.  to  refer  to  inilihsbcd 
irHuItK,  Hiicli  as  Hcicnlific  a?ticlo.s  or  thctcs  or  ])alcnl  KpccirKatinuH. 
l'"or  the  Hake  of  brevity,  rcferi'ticrH  to  work  done  in  repetition  of  |ii'c- 
vioiisly  piibhHhi'd  work  has,  aH  a  rule,  boon  omitted.  With  the 
ixcoption  of  Munk'H  original  paper,  wbirli  roidd  not  be  obtained,  nil 
reforenecH  have  been  verified  by  consulting  the  original  publicalion.s. 

Period  \H^H-\mi.— Origin  and  iJiahiimeiU  «/  Old  or  l>tiiiii>id 
Wavc-cohcrer  Method.     JoMeph  Honry,  to  whoHe  work  the  develop- 

•  Th  Khctrivlan,  XoVl^y^TAh. 

t  AbMtr«<t  of  a  Ph|kt  |ircsentcd  nt  the  'i.llb  .inniial  ("oiivcnlion  of  the 
Amerieiin  Inntidili- nf  (•'leclrjcnl  Knuiii'Trx.  .Iiim-.Itdv.  litOR. 


raent  of  wire  telegraphy  owes  so  much,  was  the  first  (1838-1842)  to 
jiroduce  high  frequency  electrical  oscillations,  and  to  point  out  and 
experimentally  demon.strate  the  fact  that  the  discharge  of  a  condenser 
is  under  certain  conditions  o.scillatory.  or.  as  he  puts  it.  consists  "  of 
a  principal  discharge  in  one  direction  and  then  .several  reflex  actions 
l)ackward  and  forward,  each  more  feeble  than  the  preceding  until 
e(|uilibrium  is  attained."'  This  view  was  al.so  later  adopted  by 
Hclmliolz-  but  the  mathematical  demonstration  of  the  fact  was  first 
given  by  Lord  Kelvin  in  his  Paper  on  "  Transient  Electric  Currents."' 
In  1870  Van  Bezold  discovered  and  experimentally  demonstrated 
the  fact  that  the  advancing  and  refleeted  oscillations  produced  in 
conductors  by  a  condenser  discharge  gave  rise  to  interference 
phenomena.*  In  188:?  Prof.  Fitzgerald  suggested  at  a  British  Associa- 
tion meeting'  that  electromagnetic  waves  could  be  generated  by  the 
discharge  of  a  condenser,  but  the  suggestion  was  not  followed  up, 
possibly  because  no  means  was  known  for  detecting  the  waves. 
Hertz*"  discovered  a  method  of  detecting  such  waves  by  means  of  a 
minute  spark-gap  and  before  March  30,  1888.  had  concluded  his 
remarkable  series  of  researches  in  which,  for  the  first  time,  electro- 
magnetic waves  were  actually  i)roduced  by  a  sjiark-gap  and  radiat- 
ing conductor  and  received  and  detected  at  a  distance  by  a  tuned 
receiving  circuit.  Hertz  changed  the  frequency  of  his  radiated 
waves  by  altering  the  inductance  or  capacity  of  his  radiating  con- 
ductor or  antenna,  and  reflected  and  focusscd  the  electromagnetic 
waves,  thus  demonstrating  the  correctness  of  Maxwell's  electro- 
magnetic theory  of  light.  Lodge  later  in  the  same  year  read  a  Paper 
on  the  "  Protection  of  Buildings  from  Lightning,"'  before  the 
Society  of  Arts,  London,  in  which  he  described  a  number  of  interest- 
ing experiments  on  oscillatory  discharges. 

Great  interest  wa.s  excited  by  the  experiments  of  Hertz,  and  it 
was  not  long  before  several  eminent  scientists  perceived  that  the 
jjroperty  possessed  by  Hertzian  waves  of  passing  through  fog  and 
material  obstacles  made  them  jiarticularly  suitable  for  use  for 
electric  .signalling.  Prof.  Klihu  Thom.son.  in  a  lecture  delivered  at 
Lynn,  Mass.,  on  "  Alternating  Currents  and  Electric  Waves,"  in 
1889,  suggested  this  use.  ,'>ir  William  Crookes  in  the  Forlnighlly 
Review  for  February,  1802.  discus.sed  the  matter  in  .some  detail  : — 

Rays  of  light  will  not  pierce  through  a  wall,  nor,  as  we  know  only^too 
well,  through  a  London  tog.  But  the  electrical  vibrations  of  a  yard  or 
more  in  wave  length  of  which  I  have  ."spoken  will  easily  ])icrcc  s\ich  nicdiiini 
which  to  them  will  be  transparent.  Here,  then,  is  revealed  the  be- 
wildering possibility  of  telegraphy  without  wires.  |)osts,  cables,  or  any 
of  our  present  costly  appliances.  Granted  a  few  reasonable  postulates, 
the  whole  thing  comes  well  within  the  realms  of  possible  fulfilment.  .4t 
the  present  time  experimentalists  are  able  to  generate  electrical  waves 
of  any  desired  wave-length  from  a  few  feet  upwards,  and  to  keep  up  a 
succession  of  such  waves  radiating  into  space  in  all  directions.  It  is 
po.ssible,  too,  with  some  of  these  rays,  if  not  with  all.  to  refract  them 
through  suitably  shaped  bodies  acting  as  lenses,  and  so  direct  a  sheaf  of 
rays  in  any  given  direction  ;  enormous  Icns-shapcd  ma.s.scs  of  pitcli  and 
similar  bodies  have  l)ccn  uscil  fur  this  purpose.  Also  an  experimentalist 
at  a  distance  can  receive  some,  if  not  all.  of  these  ray^■  on  a  propcrI\'  con- 
stituted instrument,  and  by  concerted  signals  messages  in  the  l\Iorse  code 
can  thus  pass  from  one  operator  to  another.  What,  therefore,  remains 
to  be  discovered  is — firstly,  simpler  and  more  certain  means  of  generating 
electrical  rays  of  any  desired  wavelength,  from  the  shortest,  say  of  a  few 
feet  in  length,  which  will  easily  pass  throuiih  buildings  ami  fogs,  to  thi>se 
hmg  waves  wlinse  lengths  are  meas\ircd  by  tens,  hundreds,  jind  tliousanils 
of  miles  ;  scicuully.  more  delicate  receivers,  which  will  respond  lo  wave- 
lengths between  ccilain  dclincd  limits  :uul  be  silent  tn  all  othcr^i  :  thirdly,! 
meatis  of  daiiin;;  tlu'  .slieaf  of  I'.ays  in  any  desired  direction,  ulicther  byl 
lenses  or  reflectors,  by  the  help  of  which  the  sensitiveness  of  the  reeeiveB 
(apparently  the  most  difhcidt  of  the  problems  to  be  ■solved)  would  nofi 
need  to  be  so  delicate  as  when  the  rays  tn  be  picked  up  are  simply  radift-l 
ting  into  space  in  all  directions,  and  fading  away  according  to  the  law  ot 
inverse  sipiares. 

I  assume  here  that  the  progress  of  discovery  would  irivi'  instrument 
capable  of  adjuslnicnl  by  lurninp  .1  screw  or  altering  the  l(-nL'lli  of  .i  wilt 
sn  as  to  become  rccepti\c  of  w.avc-len^f lis  of  any  preconi-erted  IcngthJ 
Thus,  when  adjusted  to  .">!)  yards,  the  ti'ansinittcr  niiudil  emit,  and  thi 
receiver  responil  to.  rays  varying  between  1,5  to  .V>  \  ards.  and  be  silrnl 
lo  all  others.  Considerinji  that  there  woidd  be  the  whole  r.-oi^e  of  wnvt 
to  choose  from,  varying  fr(Mn  a  few  feet  to  several  thousand  miles,  tll0 
would  be  sufficient  secrecy,  for  the  most  invcteri\te  curiosity  *vould  sur 
recoil  friun  the  task  of  passing  in  review  all  the  millions  of  possible  WAV 
lengths  on  the  remote  ehaiici'  of  ultimately  hitting  on  llie  |iarlieul4 
wave-length  employed  l)y  his  fi'iends  whose  correspondence  he  wished  t 
lap.  Hy  "  coding  "  I  he  mi'ssage  even  this  remote  chance  of  stirreptitiolJ 
str.'iying  could  be  obviated. 

'  Scientific  Writingo  of  Joseph  Honry,  Smithsoninn  Institution. 

•'  Hehuholz.  "  Erhnltung  der  Krnfl."  Berlin,  IS47. 

'  Kelvin,  r/iil.  Ahiij..  ,Iune,  18,53. 

'  Van  Hezold,  t'oggcndnrflu  Annalni.  ('XL,,  p.  541. 

•'' Fil/.gerald,  "On  n  .Method  of  Producing  Electromagnetic  I'lu- 
tiirhaiices  of  roinparntivcly  .Short  Wave  IxMiglhs."  Report  of  H. A., 
\*m.     Also  The  KliClricinti.  Vol.  XL.  p.  ,510. 

'  Heriy.'s  "  Klectrie  Waves."     '  Lodge,  Society  of  .-Vrls,  mss. 
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This  is  no  mere  diiMm  of  a  visioiiaiv  |iliiloso|ilier.  All  (lie  itMiiii.sitr? 
moled  to  bring  it  within  the  prasii  of  ihiily  life  are  well  within  the  possi- 
liilities  of  (lisco\ery.  Jind  are  so  reasoiuihle  and  so  elearly  in  tlu-  |>ath  of 
researehes  whieh  are  now  heinj;  actively  jirosecuted  in  every  capital  of 
Kuroiie  that  we  may  any  day  expect  to  hear  that  tlicy  have  emeri;ed 
fioni  the  realms  of  speinlatiiMi  into  those  of  ^olier  fact.  ICven  now.  in- 
deed, telegraphing'  without  wires  is  possihle  within  a  restricted  radius  of 
a  few  hundred  yards,  and  some  years  ago  I  assisted  at  cxperinicnls  where 
messages  were  trartsinitted  from  one  part  of  a  house  to  another  v.  ithont 
an  intervening  wire  liy  almost  the  identical  means  here  descrihcd. 

The  statement  in  the  last  paragraph  of  the  quotation  lofers  to  the 
work  of  I'rof.  I).  K.  Hughes.'  I'rof.  Hlilui  Thomson  and  K-  .1. 
Houston  in  ISTti  made  a  number  of  experiments  and  observations  on 
higli-fre<niency  oscillatory  discharges.-  Prof.  Dolbear  also  suggested 
the  same  thing  in  an  article  in  Doiiahoe's  Maij"::i)ii\  March.  ISD.'i, 
In  fact  the  idea  of  using  Hertzian  waves  for  wireless  telegraphy 
seems  to  have  been  quite  widespread  in  the  years  immediately  follow- 
ing Hertz's  publications. 

Fairly  etficient  means  of  generating  electromagnetic  waves  of  any 
desired  length  had  been  made  known  by  Hertz.  Vertical  antennae 
connected  w  itii  the  ground  had  been  picviou.sly  u.sed  for  sending  and 
receiving  by  Dolbear  in  18S2  in  connection  with  his  .system  for 
telegraphing  by  electrostatic  induction^  and  also  later  by  Edison  and 
others.  Hertz's  receiver,  the  minute  spark-gap.  was  not  suited  for 
wireless  telegraphy,  and  before  any  telegraphic  work  could  be  done  a 
suitable  receiver  had  to  be  found. 

The  fact  that  tubes  containing  conducting  powders  had  their 
resistance  altered  by  the  discharge  of  a  I.ieyden  jar  and  that  the  ori- 
ginal resistance  could  be  restored  by  tapping  the  tube  was  first 
noted  by  JIunk  in  183.5.'  In  1890  Branly  showed  that  such  a  tube 
would  respond  to  spark.s  produced  at  a  distance  from  it.''  In  1892. 
at  the  meeting  of  the  British  Association  at  Edinburgh,  Prof.  fl. 
Forbes  suggested  that  such  a  tube  would  respond  to  Hertzian  waves. 
In  1893  Prof.  ^linchen  demonstrated  experimentally  that  such 
|)OHders  woidd  respond  to  electromagnetic  waves  generated  at  a 
distance.''  He  used  a  battery  and  gah'anometer  .shunted  across  the 
powder  to  detect  the  elTect  of  the  waves. 

Sir  O.  J.  J^odge  on  June  1.  1894,  delivered  a  lecture  before  the  Royal 
Institution.'^  In  this  remarkable  lecture  Lodge  described  among  other 
things  the  following : 

1.  The  tilings  coherer.  2.  The  tilings  coherer  in  hydrcjgen  under 
reduced  pressure  (this  in  a  note  added  July.  1894).  3.  The  automatic 
tapper  back  for  the  coherer.  4.  The  metallic  reflector  for  focusing 
the  waves.  .5.  The  connection  of  the  coherer  to  an  earthed  con- 
ductor ;  i.e..  a  gas  jiipe  system.  6.  The  method  of  making  the 
coherer  so  connected  respond  by  setting  up  oscillations  in  a  separate 
earthed  system.  I.e.  a  hot -water  pipe  system,  in  another  part  of 
the  building.  7.  The  method  of  detecting  distant  thunderstorms  by 
connecting  the  coherer  to  an  earthed  gas  pipe  system. 

In  this  lecture  Prof.  Lodge  stated  that  in  his  estimate  the  apparatus 
used  would  r..'spond  to  signals  at  a  distance  of  half  a  mile. 

Early  in  189.5  Prof.  Popoif*,  of  Cronstadt.  Russia,  constructed  a 
very  sensitive  filings  coherer,  one  form  of  which  was  used  in  some 
surveying  exjieriments  by  the  Russi.an  (!overnment,"  consisting  of 
iron  tilings  suspended  by  a  magnet  and  resting  upon  a  metallic  plate 
or  cup.  He  used  early  in  189.5  the  automatic  ta])ping  back  meclian- 
nism,  and  substituted  for  the  galvanometer  an  ordinary  telegraphic 
relay.  He  operated  this  apparatus  at  a  distance  by  means  of  a  large 
Hertzian  radiator.  One  terminal  of  his  coherer  was  connected  to  a 
c  mductor  fastened  tt>  a  mast  about  30  ft.  high  on  the  top  of  the 
Institute  building  and  the  other  terminal  of  the  coherer  was  earthed. 
At  the  conclusion  of  his  Paper,  which  is  dated  December.  1895, 
PopofF  made  the  following  statement  :  ""  In  conclusion  I  can  cx)ire.ss 
the  hope  that  my  apparatus,  with  further  improvements  <if  same, 
may  be  adapted  to  the  transmission  of  signals  at  a  distance  by  the 
aid  of  quick  electric  vibrations,  as  .soon  as  the  source  of  such  vibra- 
tions, pos.sessing  suflicient  energy,  will  be  found." 

Among  other  experimenters  who  were  working  on  this  subject  at 
the  same  time  may  be  mentioned  Capt.  Jackson,  of  the  British  Navy, 
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and  Mr.  .\.  V.  Brown,  of  London.  Marconi,  on  June  2.  189fi,  tiled  a 
provisional  s])ecilication'  showing  two  forms  of  ap|  aratu.s,  one 
similar  to  Lodge's  1894  ap|)aralus,  using  uncirthed  aerials  for 
both  sending  and  receiving  and  the  other  for  use  "  when  transmitting 
through  the  earth  or  water."  substantially  identical  with  Lodge's 
1S94  and  PopolV's  1895  apparatus,  with  tapper  back,  &c.,  and  the 
receiving  antenna  only  being  earthed.  Soon  after  (July.  1896), 
Marconi  arrived  in  England  and  made  a  number  of  experiments  for 
the  ICnglish  Post  (!)t1ice  at  Salisbury  Plain  and  elsewhere,  using  un- 
earthed aerials  and  ])arabolic  reflectors  and  succeeded  in  reaching 
nearly  two  miles.  On  .March  2.  1897.  .Marconi  tiled  the  complete 
specilicalion.  in  which  was  included  a  statement  that  the  trans- 
mitting antenna  also  could  be  earthed. 

Lodge  tiled  a  provisional  specitication-  showing  raflialing  spheres 
but  no  antenna  on  May  10.  1897.  The  complete  specification  filed 
on  Feb.  5,  1898.  shows  as  one  form  both  antenna'  earthfd  and  also 
the  use  of  an  inductance  wound  in  the  form  of  a  coil  for  the  ])urpose 
of  diminishing  the  rate  of  damping  of  the  waves. 

So  far  as  is  known  little  work  was  done  in  .America  during  this 
period.  The  w  riter  made  some  experiments  in  189(i.  and  in  conjunc- 
tion with  two  of  his  students  (.Messrs.  Bennett  and  Bradshaw ).  did 
considerable  work  on  receivers  of  various  types  in  the  winter  of  189(i 
andspringof  1897,  the  results  of  whieh  were  incorpoiat<'d  in  a  thesis. 

3.  1898. — Ttflurn  l<>  first  Principle.^  and  Fcunilntiim.  un  line.i  AnI.* 
Ilirlirnl  In  Old.  of  Xfw  or  Sli-slaiiied  O.irillnlion-non-mirroplifinic  iff" 
ccirer  Method. — L^p  to  the  year  1S9S.  therefore,  the  development  of 
wireless  telegraphy  had  ]iroceeded  along  a  single  line.  In  that  year> 
however,  an  entirely  new  method  of  wireless  telegraphy  was  deve- 
loped, characterised  by  a  return  to  first  principles,  the  abandonment 
of  the  previously  used  method.'?  and  liy  ilie  introdilclion  of  methods 
in  almost  every  respect  their  exact  antithesis.  While  the  coherer  is 
of  more  or  less  interest  theoretically  it  is  not  adajjted  for  use  for  tele- 
graphic purposes.  Responding  as  it  does  to  voltage  rises  above  a 
certain  limit  it  does  not  discriminate  between  impulses  of  different 
characters,  and  is  therefore  peculiarly  susce])tible  to  interfering 
signals  and  atmospheric  disturbances,  and  the  operation  of  coherer 
systems  cannot  be  guaranteed  during  the  summer  months  or  in  the 
tropics.  Roughly  speaking,  a  coherer  acts  by  starting  an  arc  and 
making  a  short-circuit  on  the  line  every  tinie  a  si.snal  is  received, 
which  short-circuit  persists  until  it  is  broken  by  a  blow  from  an 
additional  mechanism,  and  such  a  method  of  operation  is  obviously 
far  from  practical.  In  addition,  it  is  practically  impossible  to  obtain 
sharp  tuning  in  a  local  circuit  containing  a  coherer  :  its  action  is 
always  more  or  less  erratic,  its  electrostatic  capacity  variable,  and  t 
is  insensitive. 

At  the  .sending  end  the  energy  which  can  be  liberated  by  the  dis- 
charge of  an  antenna  is  limited,  and  in  the  form  used  prior  to  IS97 
the  damping  is  so  great  that  there  only  a  few  oscillations  per  spark. 
Lodge',  by  placing  a  coil  of  large  inductance  in  the  antenna  throttled 
down  the  amount  of  energy  radiated  ])er  oscillation  and  so  obtained 
with  the  same  limited  amount  of  energy  derived  from  the  charged 
antenna,  an  increa.se  in  the  time  of  damping.  Braun'  patented 
the  method  of  using  a  local  oscillatory  circuit  connected  to  an  antenna 
the  local  oscillatory  circuit  having  a  much  longer  period  than  the 
natural  period  of  the  antenna  and  of  a  different  order  of  ntagnitude. 
Such  a  system,  however,  does  not  radiate  energy  apjireciably.  and 
produces  a  damped^wavc.  This  damping,  and  the  limited  ammiiit 
of  energy  obtainable  by  charging  and  dischargiiig  the  antenna, 
operates  to  prevent  sharp  tuning  and  working  over  long  distances. 
The  coherer  is  well  adapted  for  working  with  dam|  el  waves,  but  the 
coherer-dam ]ied  wave  method  can  never  be  develojied  into  a  practical 
telegraph  system.  It  is  a  question  whether  the  invention  of  the 
coherer  has  not  been  on  the  whole  a  misfortune,  as  tending  to  lead 
the  development  of  the  art  astray  into  impracticable  and  futile  lines 
and  thereby  retarding  the  development  of  a  really  practical  system. 
The  fact  that  no  coherer-damped  wave  system  could  ever  be  deve- 
loped into  a  practically  operative  telegra[)h  system,  and  the  fact  that 
it  was  necessary  to  return  to  first  principles  and  initiate  a  new  line  of 
development  along  engineering  rather  than  laboratory  lines,  was 
perceived  in  .America  in  1898''.  and  a  new  method  was  advised  which 
may  be  called  the  Sustained  O.scil!alion-non-microi)h(mic  receiver 
method,  as  opposed  to  the  Dumped  O.scillation-cohcrcr  method  pre- 
viously usc'd. 

4.  Furulamrntal   Differences   between   the   Old   and   New    WireleSg 
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Schools. — The  differences  between  the  two  methods  are  shown  in 
tabulated  form  : — 

Damped  Oscilldtion-Coherer  Suslaimd  OnciUtilidn-non-micnt- 

Mdhod.  phonic.  Method. 

A].   Damped  oscillations  are  pro-  Sustained    oscillations    arc    pro- 

duced at  the  sending  end.  duced  at  the  senduig  end. 

2.  The  energy  transmitted  is  ob-  The  energy  transmitted  is  de- 
tained by  charging  the  anteiina  and  rived  from  a  local  source  and  not 
discharging  it.  from  the  antenna. 

;>.  A  spark  gap  is  nsed  for  pro-  An  arc  or  high-frequency  dyna- 
diicing   the   oscillations.  mo  is  generally  nsed  for  producing 

the  oscillations. 
BI.  Imperfect    or    microphonic         Xon-microphonic       contact     re- 
contact  receivers  are  used.  ceivers  are  used. 

2.  The  action  of  the  receiver  dc-  The  receiver  response  is  deter- 
]icnds  on  the  voltage  rise  and  is  in-  mined  by  the  integral  amount  of 
de])endcnt  ot  amount  of  energy  re-     energy  received. 

ceived. 

3.  An  open  tuned  circuit  is  used  A  closed  tuned  circint  is  used  for 
for  receiving.  receiving. 

4.  The  receiving  circuit  is  tuned  The  receiving  circuit  may  be 
to  the  wave  frequency  only.  tuned  to  a  grou])  frequency  as  well 

as  to  the  wave  frei|uenc}'. 
CI.  In     transmitting     messages         The  waves  are  jireferably  genc- 
the  production  of  the  electromag-     rated   continuoudy   and   transmis- 
netic  waves  is  intermittent.  sion  accomplished  by  changing  the 

character  of  the  wave. 

2.  The  wave  energy  fiux  is  inter-  The  wave  energy  flux  is  con- 
mittent.  slant. 

3.  A  high  voltage  is  tised.  A  low  voltage  is  used. 

4.  Comparatively  short  wave  Comparatively  long  wave  lengths 
lengths  are  used.  are  used. 

5.  .The  signals  consist  of  dots  and  The  signals  may  consist  of  dots 
dashes,     whose     interpretation     is     only,  whose  interpretation  depends 

^fixed.  on  the  station  sending  and  receiv- 

ing. 
ni.   .\ntenna'  are  >iscd.  adapted.         The     antennae     are     jHcferably 
roughly    speaking,    to    utilise    the     arranged  so  as  to  utilise  the  other 
elertrostatic     component     of     the     component  of  the  electromagnetic 
electromagnetic  waves.  waves  instead  of  the  electrostatic 

component. 
The  history  ot  these  two  antithetical  lines  of  development  will  be 
treated  of  separately. 

(To  he  continued.) 


THE  EFFECT  OF  RADIUM  EMANATION  ON  SOLUTIONS 
OF  COPPER  SALTS.' 

BV    MDMB.    CURIE   AND   MDLLE.  GLEDITSCH. 

About  a  year  ago  Ramsay  and  Cameron  announced  that  they  had 
observed  the  production  of  the  alkaline  metals  and  lithium  in  solu 
tions  of  copper  salts,  which  had  been  submitted  to  the  action  of 
radmm  emanation.  From  this  they  concluded  that  metallic  copper 
in  the  presence  of  such  emanation  was  degraded  to  elements  of  the 
same  family  and  ot  lower  atomic  weight,  e.g.,  potassium,  sodium 
and  lithium.  These  important  results  attracted  widespread  atten- 
tion, and  it  appeared  detirable  to  reproduce  them  in  laboratories 
possessing  a  sufficient  quantity  of  radium. 

The  experiment  was  briefly  as  follows  :  A  solution  of  copper 
sulphate  or  nitrate  was  submitted  to  the  action  of  a  large  quantity 
of  emanation.  The  copper  was  separated  out,  the  remaining  solu- 
tion evaporated  to  dryness  and  the  residue  examined.  The  same 
operation  was  carried  out  with  similar  salts  of  co]ipur  which  wore 
not  bubmitted  to  the  action  of  the  emanation.  In  the  first  of  ihcso 
experiments  the  presence  of  lithium  was  detected  by  means  of 
the  spectroscope,  while  in  the  second  sot  none  was  discovered.  The 
authors  have  endeavoured  to  reproduce  these  experiments  with  as 
great  an  accuracy  as  possible,  for  they  are  extremely  delicate  and 
many  causes  of  error  are  present,  of  which  the  principal  is  the  use 
of  glass  vessels,  a  fact  noted  by  Uauisay  himself. 

Preliminary  experiments  showed  that  it  is  extremely  ditlicidt  to 
obtain  chemicals  free  from  lithium.  It  is  found  in  distilled  water 
and  nearly  all  the  reagents,  while  such  ro-ogonts  as  are  in  the 
first  case  free  from  it  soon  take  it  up  after  being  contained  for  but  a 
short  time  in  glass  vessels.  The  authors  proved  the  above  state 
monts  by  first  obtoining  water  free  from  lithium  by  distillation  in 
platinum  vofsels,  and  then  leaving  this  water  in  a  glass  flask.  It 
was  found  after  21  hours  that  the  water  on  evaporation  gave  a  residue 
consisting  principally  of  sodium  salts,  but  containing  also  a  trace  ol 
lithiuiii.  It  also  appeared  as  objectionable  to  employ  qinirt/.,  f(U' 
this  substance  also  contains  lithium,  and  it  was  finally  decided  to 
use  platinum  vessels. 

<  'feat  care  was  taken  to  prevent  any  of  the  test  solutions  from 
coming  into  contact  with  glass,  and  the  neoeesary  water  and  acids 

*  Abstracted  from  the  Complfx  lietKii". 


for  the  experiment  were  re-distilled  in  a  platinum  retort  and  pre- 
served in  platinvim  bottles.  To  get  rid  of  the  lithium,  which,  as 
noted  above,  is  present  in  practically  all  re-agents,  different  methods 
of  purification  were  tried.  The  method  finally  employed  was  to  use 
sulphate  of  copper  which  had  first  been  re-crystallised  a  great  many 
times  in  a  platinum  crucible  and  re  dissolved  in  pure  water.  By 
this  means,  however,  all  the  lithium  present  coidd  not  be  got  rid  of. 

The  emanation  emploj'ed  was  first  condensed  in  a  worm  immersed 
in  liquid  air  and  then  blown  into  the  apparatus.  The  exact  quan- 
tity introduced  was  determined  by  measuring  the  radiation  in  the 
apparatus  against  a  known  amount  of  radium.  The  emanation 
was  introduced  in  small  quantities  into  a  solution  of  pure  sulphate 
of  copper  in  order  that  it  might  be  quite  dissolved,  and  the  solution 
was  shaken,  the  apparatus  being  placed  in  melting  ice.  When  tbe 
experiment  was  finished  the  solution  was  transferred  to  a  platinum 
crucible  and  several  drops  of  ni'ric  acid  added.  An  electrode  of 
platinum  was  placed  in  the  same  vessel  and  the  copper  deposited  on 
it.  The  solution,  free  from  copper,  was  evaporated  to  dryness  and 
heated  to  expel  the  sulphuric  acid.  The  residue  was  dissolved  in  a 
few  drops  of  water  and  treated  with  sulphuretted  hydrogen  to  re- 
move Bny  trace  of  copper  still  present.  The  liquid  was  tltered  and 
collected  in  a  platinum  dish  and  evaporated  to  dryness  at  a  very 
low  temperature.  The  residue  was  weighed.  From  the  results 
obtained  it  may  be  remarked  that  while  the  quantity  of  copper 
employed  was  practically  the  same  as  that  used  by  liamsay,  and 
the  quantity  of  emanation  also  the  same,  the  final  residue  was 
much  less,  and  this  was  principally  the  result  ot  not  using  glass. 

Spectroscopic  examination  showed  that  this  residue  consisted 
principally  ot  sodium  with  a  trace  of  potassium  :  the  presence  of 
lithium  was  not  noticed.  An  experiment  made  with  a  mixture  of 
sulpliate  of  sodium  with  a  very  little  sulphate  of  lithium  showed 
that  the  red  line  of  lithium  could  be  seen  when  the  proportions  of 
the  two  substances  were  10,000  to  1. 

To  sum  up,  the  authors  have  not  succeeded  in  confirming  the 
experhnents  ot  Ramsay  and  Cameron.  It  woidd  be  quite  incorrect 
to  say  that  no  trace  of  sodium  or  lithium  was  present  during  the 
experiments,  but  the  fact  of  the  formation  ot  these  elements  can- 
not be  considered  as  established. 


THE  STEADINESS  OF  THE  ALTERNATE  CURRENT 
ARC  AS  A  FUNCTION  OF  THE  ATOMIC  WEIGHT 
OF  ITS  METAL  ELECTRODES.* 

BY  1-.  E.  GCYE  -iND  A.  BRON. 

In  a  preceding  notet  the  authors  called  attention  to  the  important 
part  played  by  the  period  of  extinction  on  the  P.D.  across  an  alter- 
nate current  arc  between  metals,  even  when  this  arc  appeared 
quite  steady.  These  conditions  appeared  to  explain  the  results  ot 
some  previous  researches  which  are  summarised  in  the  following 
table.  Contrary  to  the  experiments  published  in  the  above  note  these 
researches  have  been  carried  on  under  conditions  in  wdiich  the 
period  of  extinction  is  by  no  means  negligible.  It  is,  therefore,  in- 
teresting to  compare  them  with  those  formerly  published  where  very 
steady  conditions  were  obtained. 

Table-  -P.D.  ncro.'<ilh'_  .Irr  in  IV/.*,  ohwrnil  by  M.M.  '.'".v  '"'' 
li.  Moi>H.'<ch  {VEcliiiraijij  K/iclriqiic,' 100.1'. 


Arc 
length 

in  inui. 


Mg.  ,  Fe. 


Met.als  Tested, 
Ni.     Cu.  '  Ag. 


,^  : 590  650     660 

,5  I ...       770  8!5l    8M 

7  ' t'60  1,010  l.COO 

3  i  ...      500     650     650  6901    710 

5  640      700     850     850  870]    900 

7  890  1,050  1,050  1,070  1,100 

3 600     690     740  780 1    790 

5    820     910     950  980 1    990 

7 I.C40  1,130  1,170  1,180  1,210 

.Muiuic 
weight    12 


24   56   59   63 


108 


Cd.   I't.  I  Au 

480  770 ' 
650  920 

810  1,000 
550  830 

725  1,000  1,070 

890  1,150  1,270 


790. 
950 

880 


730 

900 

1,C80 


1.070 
1,320 
1,320 


Cunont 

in 
iiin(>ercs. 

0  05 

0C4 

003 


lir    194  i   197 


It  will  ho  noticed  that  with  the  exception  of  cadiiiiiim,  which  emits 
abundant  vapour,  the  olTcciive  I'.l  >.  increase*  with  the  atomic  weight 
of  the  metal  electrode.  The  ditl'croncca  are,  however,  too  small,  the 
cxpcriiiicnts  not  sufliciently  numerous  and  the  phenomenon  too 
complex  for  it  to  be  possible  to  draw  from  those  ob^Rrvations  any 
numerical  relation  whatsoever. 

It  may  bo  noticed,  however,  relying  on  the  concluaiona  of  the 
former  note,  that  the  I'.D.  for  the  same  length  of  arc  and  current 
strength  can  be  attributed  to  the   greater   or  ]•'<«   dnnilion   of  (bo 

*  TriuislBled  from  the  Vomptf*  liendui. 
+  Ci'iiiplcf  llcndio,  .May  25,  1908. 
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period  of  extinction  which  should  increase  as  the  atomic  weight  of 
the  luetal  electrode  is  raised.  In  other  words,  in  order  that  the  arc 
may  re-strike  overv  period  the  IW.  which  immediately  [irocedes 
such  re-striking  must  reach  a  higher  value  the  greater  the  atomic 
weight  of  the  metal.  The  explanation  which  appeared  the  most 
simple  and  probable  depends  on  Dulong  and  I'etit's  law.  The 
specific  heat  being  inversely  proportional  to  the  atomic  weight  it 
follows  that  the  decrease  in  temperature  of  the  cathode  which 
occurs  at  each  extinction  is  greater  the  greater  the  atomic  weight  of 
the  meta!.  It  's,  therefore,  obvious  that  to  rostrike  reciuires  a 
greater  ditl'erence  of  potential,  and  thus  a  longer  period  of  extinction. 
In  the  light  of  present  day  conceptions  of  the  mechanism  of  the 
arc  it  may  be  admitted  that  the  electrons  projected  by  the  incan- 
descent cathode  and  which  are  the  necessary  condition  for  the  re- 
establishment  of  the  arc  should  move  at  a  greater  speed  as  the  ad- 
jacent metallic  vapour,  which  Ihey  have  to  ionise,  has  an  increased 
atomic  weight.  This  speed  being  accurately  determined  by  the 
difference  of  potential,  the  consequence  will  be  a  lengthening  of  the 
period  of  extinction. 


BECENT  DEVELOPMENTS  OF  THE  KJELLIN  AND 
ROCHLING-RODENHAUSER  ELECTRIC  INDUCTION 
FURNACES. 


BY   I.  U.\RDKN. 


Summari/. — The  author  discus.ses  the  rapid  development  of  the  elec- 
tric induction  furnace  during  the  last  two  years,  describ  injj  the 
practical  improvements  in  detail,  and  he  also  touches  upon  one  or  two 
novel  points  of  a  purely  physical  nature. 


Correspondents  in  the  technical  papers  have  discussed  the  "  ))inch  " 
eflfeott  of  an  electric  current,  and  tiie  point  has  been  raised  whether 
this  phenomenon  can  also  be  oliserved  in  the  induction  furnace. 
Theoretically  it  is  obvious  that  it  should,  for  although  the  induced 
current  is  an  alternating  one,  it  has  for  a  given  moment  of  time  the 
same  direction  in  each  part  of  the  path.  We  have  taken  observa- 
tions under  working  conditions  on  a  60  kw.  Kjellin  furnace  erected  in 
London  for  experimental  work.  A  small  charge  of  pig-iron,  con- 
sisting of  about  one-third  of  the  full  capacity  of  the  furnace,  was 
placed  in  the  bath,  and  a  power  of  20  kw.  was  employed.  As  .soon 
as  the  charge  was  fully  liquid  the  pinching  effect  commenced,  and 
the  metal  was  seen  to  contract  at  a  certain  spot,  raising  the  level 
of  the  metal  on  both  sides  of  the  "  pinch,"  which  was  sufficient  tn  break 
the  circuit,  causing  a  Hash,  immediatelv  after  which  the  metal  flov.ed 
together  again,  closing  the  circuit.  The  level  of  the  metal  imme- 
diately on  each  side  of  the  pinched  area  ro.se  about  li  in.  above  the 
normal  level  of  the  bath.  It  was  found,  on  examination,  that  a 
small  piece  of  slag  was  burnt  into  the  bottom  of  the  hearth  at  the 
point  where  this  ])henomenon  occurred,  thus  causing  the  original 
reduction  of  area.  Pieces  of  pig-iron  were  added  to  the  bath,  and  as 
the  depth  increased  the  pinching  slowly  disappeared.  It  was  found 
that  if  the  original  charge  was  about  half  of  the  full  charge  no  pinch- 
ing effect  could  be  observed. 

Another  striking  feature  is  the  resistance  cmve  of  the  melt — that  is 
t'j  say.  the  curve  obtained  by  taking  the  voltage  acro.ss  the  terminals 
of  the  furnace  during  melting.  Su])i)osing  we  are  starting  the  charge 
by  means  of  a  c :)ld  ring  of  welded  or  cast  iron.  Putting  on  full 
load  and  keeping  the  kilowatts  constant,  we  first  find  that  the 
voltage  rises  al)  ive  the  normal  for  full  load,  and  as  the  ring  gets 
hotter  the  voltage  still  griidually  rises  until  the  ring  becomes  a  Ijright 
red  heat.  From  that  point  a  decided  diup  iti  the  voltage  is  noticed, 
although  the  power  is  kept  constant  and  the  weight  of  the  charge 
is  kept  the  same.  .Vs  soon  as  the  ring  begins  to  melt  the  voltage 
again  rises,  but  does  not  reach  the  same  value  as  before  the  ring  was 
red-hot.  Let  us  consider  the  cau.sc  of  this  result.  The  furnace  is 
nothing  but  a  transformer  with  a  .short-circuited  secondary.  This 
litter  must  be  placed  some  distance  from  the  primary,  <iwing  to  the 
thickness  of  tho  lininsi.  cooling  chamber,  &c.  We  therefore  have  a 
cartain  amount  of  magnetic  leakage,  not  only  around  the  primary, 
but  also  round  the  steondary.  Tlie  secondary  is  of  iron,  with  com- 
paratively high  permeability,  and  we  have  therefore  introduced  an 
easy  path  for  the  lines  of  the  stray  field,  hence  the  incrca.sed  inductive 
voltage  across  the  terminals.  This  is  to  a  certain  extent  c(mi- 
pensated  for  by  the  lower  ohniic  resistance  of  the  ring  ;  but  as  the 
resistive  coefficient  of  the  latter  is  such  as  to  increase  with  the 
tem]>erature,  the  total  resistance,  measured  across  the  terminals, 
will  increase  with  the  temperature,  but  the  power  'actor  will  be  lower 
during  this  period,  which  shows  that  it  is  not  only  the  ohmic  resis- 
tance that  is  increased,  bat  also  the  inductive  resistance.  This  is 
due  to  the  fact  that  the  permeability  of  the  iron  is  also  increased  to  a 
certain  extent  with  the  temperature  ;  in  fact,  it  rises  very  rapidly  up 
lo  a  temperature  of  about  840°C..  when  the  permeability  begins  to 

*  Abstract  of  a  Paper  read  before  the  Faradav  Societv. 
t  See  The  Electrieinn,  Vol.  LIX.,  p.  562. 


drop  very  quickly,  and  reaches  zero  al  about  fl^llX'.  In  tliis  interval 
betweiMi  iStO  ('.  and  020  ('.  the  inductive  resistance!  is  rapidly  decreas- 
ing,  because  theea.sy  path  for  the  stray  held  is  cheeked,  and  the  voltage 
acro.ss  the  terminals  is  consequently  lowered.  Hut  in  the  meantime 
the  ohmic  resistance  is  steatlily  increasing,  but  more  slowly  than  the 
change  in  the  permeabilily  ;  Iberefore.  Ihe  voltage  will  again  rise, 
though  slowly,  until  the  tenipejature  is  reached  at  which  the  loss  by 
radiation  and  the  heat  introduced  balance  each  other.  It  may 
even  increase  somewhat  above  thi.s  point,  owing  to  oxidation  of  the 
charge,  but  this  inerea.se  is  very  slight.  This  is  the  explanation  why 
some  people  were  misled  into  believing  that  the  increa.se  of  resistance 
in  iron  due  to  heat  was  not  a  straight  line  curve.  (It  may,  [)erhaps, 
not  be  SI),  but  the  etTect  shown  on  the  furnace  terminal  is  certainly  pro- 
duced in  the  way  stated — which  can  be  proved  by  the  wattmeter 
readings.) 

t'onsidi'ring  now  the  more  practical  side  of  the  process,  a  new 
featinc,  which  is  likely  to  prove  a  distinct  improvement,  is  the 
Rochling-Rodenb.iuser  modification  of  the  induction  furnace."  In 
the  original  Kjellin  furnace  some  disadvantages  are  experienced 
when  dealing  with  material  which  has  to  be  refined  and  treated  in 
very  large  quantities.  For  instance,  when  a  charge  of  3  tons  or 
more  is  to  be  treated,  the  section  of  the  bath  becomes  very  large, 
thus  causing  a  low  resistance,  whereby  the  poner  factor  is  lowered. 
If  we  try  to  increase  the  resistance  by  making  the  ring  wider  in 
diameter  and  of  smaller  section,  the  distance  from  the  primary  will 
be  greater  and  the  power  factor  again  lower.  Thus  it  Iwcomes 
necessary  to  employ  a  generator  of  very  low  periodicity  for  such 
furnaces,  which  is.  of  course,  imdeslrable.  Also  the  processes  »t 
desulphuri.sation  and  dephosjihorisation  are  very  tedious,  as  it  is 
difficult  to  keep,  the  slag  sufficiently  liquid  for  such  purposes.  Never- 
theless, this  class  of  furnace  will  still  hold  its  own,  as  it  forms  an 
almost  ideal  crucible  steel  furnace. 

The  engineers  at  the  Riichling'sche  Iron  &  Steel  Works  at 
Vcilklingen.  German}'.  Mr.  Rodenhauser  and  Dr.  Schijnawa,  have 
introduced  the  "  combined  furnace."  This  consists  of  a  transformer 
furnace  with  two  ring-shaped  baths  adjacent  and  communicating 
with  one  another  in  the  ca.se  of  a  single-phase  furnace,  and  three 
such  baths  in  the  ca.se  of  a  lhree-pha.se  furnace,  with  a  square  or 
rectangular  hearth  in  the  centre  between  the  rings,  with  doors  in 
front  and  behind,  in  exterior  appearance  very  ranch  like  a  Siemens 
open-hearth  furnace  ;  but  the  principal  feature  is  a  heavy  secondary 
winding  of  eopper  cable.s,  placed  around  and  coaxial  to  the  primary 
(one  on  each  leg  of  the  core),  surrounded  by  the  rings  forming  the 
charge.  These  copper  secondaries,  consisting  of  a  tew  turns  only,  are 
connected  to  conductive  plates — they  can  hardly  be  called  electrodes 
— built  into  the  furnace  wall,  two  in  front  and  two  at  the  back  for  a 
single-phase  furnace.  These  jilates  consist  of  corrugated  east  steel 
plates,  and  a  compound  of  magnesite,  dolomite  and  tar  is  applied 
firmly  over  the  coirugation.  The  plates  tlo  not  conduct  well  when 
cold,  but  as  soon  as  the  furnace  is  charged  with  molten  raw  material 
they  will  act  as  a  "  conductor  of  the  second  class,"  and  readily  allow 
the  current  to  pa.ss.  Thus  about  one-half  of  the  power  is  transmitted 
to  the  charge  by  induction  in  the  rings  and  the  rest  of  the  power 
through  the  sidc^  plates.  As  the  copper  .secondary  is  placed  very 
close  to  the  primary,  the  leakage  field  is  very  much  smaller;  in 
fact,  three  furnaces  for  1  to  Ij  tons  are  now  in  operation  with 
no  periods  at  a  power  factor  of  0-7  to  O-So,  a  result  which  could 
never  be  obtained  with  a  i)lain  induction  furnace  of  a  similar  size, 
in  spile  of  "  bifilar  "  baths  and  other  devices  which  have  been  tried, 
A  far  more  important  gain  is  to  be  found  in  the  metallurgical  possi- 
bilities obtained  with  the  new  design.  We  know  that  for  carrying 
out  any  refinini;  process  in  steel  we  need  a  sufficiently  liipiid  .slag 
and  ways  and  means  of  handling  the  s;ime.  In  the  combined  furnace, 
part  of  the  jiower  is  induced  in  the  rings,  thus  heating  Ihe  charge, 
and  the  rest  [lasses  through  the  side  plates,  to  such  an  extent  only  as 
experience  has  prt)ved  to  be  necessarv  in  order  to  obtain  a  sufficiently 
liquid  slag.  The  ring-shajied  part  of  the  bath  is  covered  w  ith  bricks, 
at  a  height  below  the  level  of  the  charge  in  the  centre  bath.  Thus 
no  slag  can  enter  into  the  rings,  and  as  it  is  the  slag  which  is  injurious 
to  the  lining,  the  rings  need  hardly  any  repair  during  a  long  run, 
whereas  the  rectangular  bath  in  the  middle  is  easily  accessible,  and 
can  easily  be  ))atehed  out.  The  lining  is  simply  burnt  magnesite  or 
dolomite,  mixed  with  tar.  and  stamped  in  hot. 

After  the  lining  is  stamped  in,  the  tar  is  burnt  out  (either  by  heat- 
ing a  cast-steel  ring  or  pouring  a  small  quantity  of  pig-iron  into  the 
hearth),  leaving  behind  a  sintered  mass,  forming  a  solid  brick  of 
basic  lining.  The  pig-iron  is  teemed  for  treatment  in  the  Bessemer 
converter,  and  a  fresh  charge  is  given,  which  is  tapped  direct  from 
the  converter.  It  is  more  economical  to  burn  out  the  carbon  and  the 
silicon  in  the  converter,  before  refining  from  phosphorus  and  sulphur. 
The  larger  furnace  at  Volkiingen  will  take  a  charge  of  4  tons. 
Calcined  lime  is  added  to  form  a  suitable  slag  ;  this  slag  also  contains 
*  This  was  illustrated  in  The  EUctriti  ■»,  August  7,  1908,  p.  648. 
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about  6  per  cent.  C(f  magnesia.  Sometimes  a  small  quantit5'  of  fluor- 
spar is  also  added,  to  act  as  a  fiux,  but  tills  is  not  always  necessary. 
Plate  scale  from  the  rolling  mill  is  added  for  decarbonising.  In 
this  condition  the  slag  will  take  up  the  phosphorus  very  readily, 
after  whicli  it  is  made  more  viscous  by  apjilying  cold  lime  and  drawn 
off  through  the  slag  door  by  a  slight  tilting  of  the  furnace. 

It  is  essential  for  a  successful  dephosphorisation  that  the  charge 
should  be  what  is  called  "  hot  brittle  " — i.e..  have  an  excess  of  oxygen 
in  order  to  prevent  the  phosphorus  \\andering  back  into  the  charge 
again.  After  removing  the  slag  which  contains  phosphorus,  ferro- 
silicon  or  carbon  is  added,  forming  SiO,,  or  CO,  thus  depriving  the 
charge  of  the  oxygen.  It  has  been  found  that  the  adding  of  ferro- 
silicon  will  shorten  the  time  of  the  de-oxidation  :  thus,  if  power  is 
cheap,  the  cheaper  carbon  may  be  employed,  and  in  the  case  of  dearer 
power  it  is  better  to  u.se  the  ferrosilicon. 

As  soon  as  the  dephosphorising  is  effected,  tliis  first  slag  isentirely 
removed,  and  a  fresh  slag  of  lime  only  is  formed,  wliich,  when  the 
temperature  is  raised,  acts  as  a  desulphuriser  in  forming  iron  sulphide. 
The  oxygen  is  also  driven  out  in  this  operation,  ])aitly  by  forming 
calcium  carbide  and  partly  by  adding  a  small  quantity  of  ferrosilicon, 
and  eventually  some  mill  scale.  After  this,  the  maximum  power  is 
given,  in  order  to  drive  out  the  last  trace  of  oxygen,  and  as  soon  as  no 
more  gas  bubbles  are  seen  to  leave  the  charge  a  test  piece  is  taken  out 
and  forged.  If  too  soft  for  the  purpose,  some  coke  powder  is  thrown 
in  until  the  right  proportions  are  arrived  at.  As  a  rule  the  charge  is 
finished  in  Ij  to  2  hours,  but  if  necessary  the  steel  can,  without  dis- 
advantace.  be  kept  in  the  furnace  tor  10  hovn-s  or  more. 

As  to  the  power  consumption,  it  the  furnace  is  charged  with  molten 
material  from  the  converter,  the  consumption  is  from  125  to  150  kw.- 
iiours  pel'  t«n  of  finished  material.  This,  of  course,  depends  upon  the 
quality  of  the  raw  material,  but  130  kw.-hours  may  be  taken  as  a  good 
average.  The  finished  product  is  especially  distinguished  by  its 
great  strength,  equality  and  homogeneity. 

The  Paper  concludes  with  se\eral  tables  giving  particulars  of 
Kjellin,  Rochling,  Colby,  Heroult  and  Frick  furnaces  installed  in 
various  countries  :  the  English  installations  being  a  150  kw.  Kjellin 
furnace  at  Messrs.  Vickers,  Sons  &  Maxim's  River  Don  Works. 
Sheffi;ld,  a  60  kw.  experimental  Kjellin  furnace  at  Messrs.  Grondal 
Kjellin  Co.,  Nine  Elms-lane.  London,  S.W..  and  Frick  furnaces  for 
Messrs.  J.  BroH'n  &  Co.  and  Messrs.  W.  .Jessop  &  Sons,  both  at 
Sheffield. 


ELECTRICAL  EXHIBITS   AT  THE  FRANCO  BRITISH 
EXHIBITION.- III. 


Both  in  this  country  and  in  America,  but  more  particularly  in  the 
latter  country,  considerable  interest  has  been  aroused  by  vacuum 


1.     Kr.Krriiir  "I'li.vo"  in  Usi. 


niclhiMls  ol  removing  <lust  from  carpelM.  wiill<.  curliilns,  clothes,  iV 
.\  recent  addition  to  the  exhibits  in  the  recnptnin  rooni  of  the  London 
eloctrit  supply  companie.s  is  the  "  Pulvo,"    u  portable  air  Kuclion 
dustiiftor,  manufactured  by  The  Pulvo  Co..  of   10,   Dane-streit 

•  Previous  articIcH  appeared  in  our  iHsiiei)  of  July  3  (p.  466^  mu.I 
•Tidy  24  (p.  668).  ' 


High  Holborn,  W.C.  The  apparatus,  which  is  illustrated  in  Fig.  1 
has  been  designed  so  as  to  be  of  the  simplest  character  and  consists 
of  two  bellows  worked  from  a  shaft  having  two  cranks,  and  driven 
by  a  small  electric  motor.  The  whole  apparatus  is  contained  in  a 
metal  case,  with  removable  lids,  and  is  mounted  on  rollers  so  that 
it  can  be  easily  moved  about  as  required  for  cleaning  purposes. 
Current  is  conducted  to  the  motor  by  a  flexible  cable  which  is 
attached  to  a  plug.  Visible  and  audible  proof  of  the  great  dust 
removing  properties  of  the  "  Pulvo  '"  is  obtained  by  noting  the  rush 
of  dust  and  grit  through  the  glass  attachment  connected  to  the 
hand  tube,  and  visitors  to  the  reception  room  cannot  fail  to  be 
impressed  by  the  ease  with  which  dirt  is  removed  from  the  carpet 


Fig.  2. — Nozzle  of  "  Pulvo." 

on  the  floor  of  this  room.  An  important  feature  of  the  apparatus 
is  the  nozzle  which  is  shown  in  Fig.  2,  and  we  learn  that  the  com- 
pany have  just  completed  a  set  of  nozzles  about  24  in.  long,  of 
vulcanised  fibre,  specially  adapted  for  lifting  the  dust  from  electrical 
apparatus,  switchboards,  &c.  This  apparatus  is  certainly  worthy 
of  attention  by  central  station  engineers.  The  electric  "Pulvo" 
is  supplied  to  suit  all  voltages,  and,  for  both  continuous  and  alter- 
nating current,  and  where  electric  power  is  not  available,  a  similar 
machin?  is  made  for  use  by  hand. 

The  Franco-British  Electrical  Co.,  of  99a,  Charing  Cross-road, 
W.C.  are  demonstrating  on  their  stand  the  advantages  of  using 
metallic  filament  lamps  of  low  voltage  in  combination  with  a  trans- 
former for  alternating  current  circuits.  This  combination  they  term 
the  Weissmann  economiser  system. 

An  interesting  model  of  an  automatically  controlled  electric 
pa.ssenger  lift  is  shown  on  the  stand  of  Messrs.  R.  Waygood  &  Co. 
As  is  well  known,  these  automatic  lifts  dispense  with  the  services 
of  an  attendant,  the  pressure  on  a  button  sufficing  to  start  the  lift, 
and  bring  it  to  the  particular  floor  desired.  Also  the  lift  cannot  be 
started  from  any  floor  until  the  door  on  that  floor  has  been  closed, 
and  such  door  is  automatically  kept  locked  except  when  the  lift  cage 
is  opposite  same.  The  model  is  complete  in  every  respect  and  admir- 
ably illustrates  the  method  of  working. 

Messrs.  Hans  Renold  have  a  comprehensive  display  of  their  driv- 
ing chains,  chain  wheels.  &c.,  which  form  their  sole  products.  The 
exhibit  includes  jiatent  silent  chains,  bush  roller  chains,  block,  stud, 
balance,  textile,  Jiipe  wrench,  and  other  special  chains,  as  veil  as 
cycle  chains.  In  several  cases  the  parts  of  the  chains  arc  displayed 
.se])arately,  so  as  to  show  the  construction.  The  complete  chain 
drives  shown  include  sizes  for  powers  ranging  from  ."{  to  40  H.r.,  and 
speeds  from  41)0  to  l.UOOft.  per  min.  In  the  silent  chain  drive  is 
included  a  spring  wheel.  ])art  of  the  cover  of  which  is  cut  away  tn 
expose  oiu-  of  the  s|>rings.  This  special  form  of  wheel  is  used  for 
drives  where  the  load  is  impulsive,  as  in  pumps,  com  pressors,  forg- 
I  ing  machines,  &c.  Photographs  showing  a  few  of  the  large  number 
of  purposes  to  which  Renold  chains  are  i)ut,  form  an  interesting 
feature  of  the  display. 

In  our  is.sue  of  May  22  we  referred  briolly  to  the  electrical  exhibits 
in  the  French  section  of  the  Machinery  Hall.  The.se  exhibits  are 
now  attracting  considerable  attention  from  visitors,  but  they  are  not 
connected  to  any  great  extent  with  heavy  electrical  engineering. 

The  principal  manufactures  of  the  Sihikte  F,i.i:<tko-Mktai,H'K- 
(Mgi'E  Frani;aise,  who  exhibit  a  model  of  a  Ht'^roult  oscillating 
electric  furnace,  are  aluminium  ingots,  plates,  wires,  &c.,  electric 
steel,  ferro-chrome,  ferrosilicon,  ferro  nickel,  &c.  S|H>cimens  of  the 
various  products  of  the  Froges,  La  Praz  and  SI.  IMiehel  works  o( 
this  linn  areshown,  and  it  is  interesting  tolcarn  tlinl  l''rog<'siiluininiuni 
is  used  to  a  great  extent  in  llie  carriages  of  the  London  \uideri;roini<l 
railways.  Tlu're  is  a  good  display  of  elci'trie  steel  produced  by  thi' 
I'Voges  IK-roult  |)rocess,  by  whicli  any  ilcsired  pcrcentiigi-  of  carbon, 
silicon,  manganese,  tungsten.  &c.,  can  be  ea.«ily  obtained.  .As  shown 
by  the  model,  the  two  electrodes  are  iil  no  time  in  conlaci  with  the 
metallic  balli,  the  latter  being  protected  by  n  layer  of  slag. 

The  firm  of  Pai'L  (Jirod  show  some  interesting  photographs  repre- 
senting the  Girod  electric  furnace  in  operation,  whil.st  samples  of 
eleclni-Mti-el  and  of  alloyx  luade  in  the.se  furnaces  are  rtl.so  exhibited 
on  this  stand. 
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AnotliPr  plprtrDinotnlUirgiral  oxliiliil  is  llinl  of  MoNS.  CiN  wlm 
shows  .1  iiiixlcl  of  his  oil  filial  inc  cleoliic  iiuliiolioii  fiiinaoo  iisid  for 
the  )irotluctioii  of  hii;h-chiss  slools.  an  cKitiic  iiiolor  hcini;  usually 
riiipioyod  for  tiltiiif;  the  fiiriiact^  whoii  (he  latli'r  r<M|iiir('s  tappiiij;- 

'I'h  •  St  vu'l  o  ■■•upii'  I  l)y  tin-  lirm  of  .1.  A.  (Jkntkik  is  of  (■oiisi(lcriil)le 
iiitorost  t  )  central  Jst  itioil  eiii;iiu';-r^.  Tac  f\hihil  is  a  tiiic  dis- 
)iliiv  of  startinu  switches,  regulating  switehes.  1).  1'.  switches  up  to 
l.-jixi  ani|i.  si/.c.  lightiiing  arresters  and  ri'Iays,  whilst  an  S(Mt  amii. 
n. I',  automatic  switch,  a  4(M)  ampere  .'{.(MM)  volt  switch  fuse,  and  a 
■')O.(HK)  volt  isolating  switch  (Oerlikoii  pattern)  are  dcser\  ini;  of  more 
than  passing  attention. 

Adjacent  to  this  stand  0.  and  TH.  pe  i.a  Mathf.  ("  La  Canalisation 
Electrique")  .show  lead  covered  and  armoured  cables  with  junction 
bo.xes.  dividing  boxes.  &c..  arranged  to  display  the  connections  used. 
Rubber  covered  cables,  flexibles  and  small  wires  for  winding  the 
coils  of  instruments  are  also  included  in  this  exhibit. 

Primary  batteries  of  the  Leclanche.  bichromate  and  dry  cell  type 
are  exhibited  by  a  number  of  firms  ;  of  those  to  whom  reference  has 
not  previously  been  made,  we  must  mention  I>eclanche  &  CiE,  and 
1'.  Delafox.  the  exhibits  also  including  such  accessories  as  electric 
bell  pushes,  &c.  Whilst  in  addition  to  dry  batteries  the  attractive 
stand  of  Le  Carboxe  contains  an  interesting  collection  of  carbon 
brushes,  carbon  switch  contacts,  &c.  Brushes  of  various  types  are 
exhibited,  and  suitable   for  all   patterns  of  motors  or  generators. 

The  most  interesting  instrument  on  the  stand  of  the  Societe 
Industrielle  des  Telephones  (English  agent.  Mr.  G.  A.  Nussbauin 
29,  Liidgate  Hill.  E.C. ).  is  the  "  inonophone."  This  is  a  micro- 
telephone  which,  it  is  claimed,  offers  absolute  immunity  against  con- 
tagion. .\  special  arrangement  of  the  microphone  enables  the 
orifice  of  the  tubular  mouthpiece  to  be  placed  at  such  an  angle 
that  the  projection  of  moisture  from  the  speaker's  mouth  cannot 
penetrate  it.  The  "  monophone  "  is  said  to  be  eminently  suitable 
for  long  distance  conversation,  and  it  is  already  in  u.se  on  some  of  the 
longest  lines  established  in  Europe,  such  as  Paris-Berlin.  Paris-Rome, 
&c.  Other  exhibits  on  this  stand  iir.-  telephone  cables,  telephone 
switchboards,  and  instruments. 

.■V  stand  of  interest  to  both  raeehanical  and  electrical  engineers  is 
that  of  .M.  Sautter  Hari.e  et  C'ie.  A  Diesel  oil  engine  is  here  shown 
coupled  to  a  4  pole  100  kw.  continuous  current  dynamo,  fitted  with 
interpoles.  The  set  runs  at  4.50  revs,  per  min.,  and  generates  at  full 
load  9(K)  amperes  at  1 10  volts  pressure.  The  engine  is  fitted  with  four 
cylinders,  the  cranks  being  situated  at  0°,  180°,  1S0°,  0".  Since  each 
piston  gives  one  working  stroke  for  every  two  revolutions  of  the  shaft, 
it  means  there  are  two  impulses  per  revolution,  thus  tending  to  pre- 
vent large  fluctuations  in  the  speed  of  the  generator.  At  full  load 
the  engine  is  stated  to  require  only  7  ounces  of  fuel  per  brake-horse- 
power per  hour,  which  is,  of  course,  an  excellent  result..  A  set  such 
as  that  described  should  prove  very  convenient  for  use  on  board  ship. 


THE  HERMITE  ELECTROLYTIC  PROCESS  AT  POPLAR. 


In  our  issue  of  Xovember  h,  1907,  we  gave  some  particulars 
of  the  cost  of  the  electrolytic  apparatus  installed  at  Poplar  for 
the  production  of  disinfectants.  It  will  be  remembered  that  this 
apparatus  has  been  working  since  Februarj',  1906,  so  that  a  good 
idea  of  its  efficiency  is  now  able  to  be  obtained.  The  medical  officer 
of  health  for  the  Metropolitan  Borough  of  Poplar,  Dr.  F.  W.  Alex- 
ander, in  his  report  for  the  year  1907,  refers  to  the  working  of  the 
electrolytic  disinfectant  plant,  and  we  give  below  some  particulars 
taken  from  his  report : — 

Condition  of  Plant. — The  wear  and  tear  has  been  practically  nothing 
to  speak  about.  The  plnut  after  two  years  is  still  in  good  working 
order,  turning  out  185  gallons  of  fluid  in  eight  hours,  at  an  average 
strength  of  45  to  50  grammes  of  chlorine  per  litre.  It  has  not  been 
necessary  to  renew  any  of  the  zinc  electrodes,  which  from  their  pre- 
sent condition  no  doubt  can  be  used  for  a  much  further  period.  .  To 
prevent  the  salt  from  .acting  upon  the  iron,  the  interior  of  the  large 
supply  tank  has  been  coated  over  with  "  rosbonite,"  a  preparation 
which  answers  admirably.  The  saturators  have  been  treated  in  a  like 
manner.  There  has  been  introiluced  a  very  simple  arrangement  to 
insure  the  mixing  of  the  preservative  (hydroxide  of  magnesia)  and  a 
large  amount  of  labour  is  also  saved. 

VoKt  of  Plant,  <tc. — Total  cost  up  to  date  .lanuary  31,  1908,  of  depot, 
plant,  fittings,  alterations,  painting,  testing  apparatus,  curbovs, 
syphons,  &c.,  £606.  18s.  3d.  Initial  outlay,  1906,  was  £583.  9s.  2d., 
which  shows  that  £23.  9.-i.  Id.  has  been  expended  during  the  years  1906 
and  1907  for  carboys,  sundry  additional  apparatus,  repairs  to  depot, 
new  electric  light,  paint,  "rosbonite  "  and  minor  details. 

Outpnl. — The  electrolytic  disinfecting  Huid  manufactured  from 
February,  1906,  to  .January  31,  1908,  a  period  of  two  years,  amounted 
to  32,586  gallons,  of  an  average  strength  of  45  grammes  to  50  grammes 
of  chlorine  jier  litre  (4'5  to  50  |)er  1,000).  There  was  supplied,  at  a 
charge  of  Id.  per  gallon,  to  the  works  department  (for  v^atering  road«, 


flushing  gullies,  sewer  m.anholca  and  market  places),  13,656  gallons  ; 
gratis  to  Guar<lians'  institutions,  October,  1906,  to  .January  31,  1900, 
1.380  gallons  :  gratis  to  Managers  of  sii'k  asylum.--,  642  L'alloiis:  autl 
distributed  to  the  public  from  the  t'ouiicil's  four  depots  (inobiding 
fluid  supplied  to  Poplar  and  Bow  Baths),  16,908  gallons;  total,  32,580 
gallons. 

t'osi  ol'  Mniinfii<_-/ii>in;i.  — 'I'lie  cost  of  electricity  and  materials  in  the 
manufacture  of  the  32,586  gallons  of  disinfecting  lUiid  from  February, 
1906,  to  January  31,  1908  (a  period  of  two  years),  was  :  Electricity 
(4,888  units  at  l.Jd.  per  unit),  £30.  lis  ;  salt"  (at  248.,  26s.  and  32s. 
per  tun).  £9.  4s. :  chloride  of  magnesium  (at  £3.  17s.  6il.  and  £4.  10s. 
per  ton),  £14.  9s.  6(1. ;  caustic  soda  (7s.  2d  per  48  lb.)  £7.  2s.  8(1  :  water, 
£1.  13.S.  ;  total,  £63.  Os.  2d.  Corks,  i)aratiiti  wax,  labels  luid  bottles 
cost,  from  Februarv,  1906,  to  December,  1906,  £127.  19s.  2d.  ;  and 
from  .Tauuary  31,  1907,  to.lauuary  31,  1903,  £22.  17s.  8d.,  whilst  for 
the  same  two  periods,  the  testing  reagent  accounted  for  £2.  8s.  and 
£2.  16s.  respectively- 

If  carbolic  acid  disinfectants  had  been  issued  in  place  of  electrolytic 
fluid  for  the  period  of  two  years  from  February,  1906,  to  .January  31, 
1908,  based  upon  the  expenditure  of  1905,  the  amount  expended  would 
have  been  £2,015.  3s.  8d.,  whilst  the  actual  cost  of  electrolytic  fluid  for 
this  period  w.as  £1,009.  5s.  Sd.,  showing  a  saving  of  £1,005.  IBs.  for  dis- 
infectants usefl  in  the  borough  for  the  period  of  two  years  aforemen- 
tioned, no  consideration  Iteing  taken  into  account  in  respect  of  the 
13,656  gallons  supplied  to  the  works  department  for  watering  roads, 
&c.  Each  cart  for  conveying  away  sludge  from  the  street  gullies  is 
furnished  with  a  4  gallon  jar  of  fluid,  and  instead  of  dusting  around 
the  gullies  carbolic  powder,  there  is  sprinkled  electrolytic  fluid  by 
means  of  a  small  ordinary  watering  can. 

Since  the  initial  outlay  of  building  depot,  plant  and  appliances  was 
£585.  9s.  3d.,  and  repairs  to  depot,  (fee,  during  the  yeais  1906-7  have 
amounted  to  £23.  9s.  Id.,  making  a  total  of  tbOb.  18s.  3d.,  the  initial 
expenditure  has  not  only  been  saved,  but  also  a  sum  of  £393.  19s.  9d. 
Also  the  rent  of  manufacturing  depot,  £30  per  annum,  is  no  loss  to  the 
borough  as  the  amount  is  paid  into  the  electricity  department's  account. 

From  the  above  statement  it  is  apparent  that  in  the  future  there 
will  be  a  still  greater  saving  in  cost  of  disinfectants  to  the  borough. 


THE  "ADTO"  CO2  RECORDER. 


In  theae  days  of  dear  coil,  and  whan  a  desire  for  cheap  power  is 
also  very  general,  it  behoves  the  station  engineer  to  get  every  penny- 
worth out  of  his  material.  It  has  long  been  felt  that  a  great  deal  of 
waste  often  goes  on  in  the  boiler  house,  for  the  extent  to  which  a 
careful  regulation  of  the  air  supply  affects  fuel  economy  is  not 
always  appreciated.    It  is  quite  impossible  to  tell  fcom  ocular  obser- 


FiG.  1.— TaE  "Auto"  COj  Reorukr.     Md  lei  A. 

valion  whether  combustion  is  being  effacted  in  the  best  passible 
manner,  though  this  is  often  relied  upo.T,  and  several  types  of  in- 
strument for  analysing  the  furnace  gases  hive  lately  baen  designed 
to  overcome  these  difficulties. 

Among  these  instruments  is  the  ".\uto"  COj  recorder  con- 
structed by  the  "  Auto  "  Recorder  Co  ,  of  Lsicoster.  This  instru- 
ment, which  we  illustrate  in  the  accompanying  d^me,  is  in  success- 
ful operation  at  many  large  boiler  installations,  both  in  this  country 
and  on  the  Continent.  It  is,  as  will  be  seen,  very  compact,  and  can  be 
easily  fixed  in  some  convenient  position  near  the  boiler.  Its  opera- 
tion is  as  follows :  .\  small  quantity  of  water  is  passed  into  the  tank 
at  the  left  of  the  instrument,  whence  it  runs  through  a  valve  into  a 
special  vessel.  The  gas  to  be  analysed  is  drawn  into  the  maasuring 
chamber  through  a  water  seal  by  allowing  the  water  in  the  firs 
vessel,  which  is  in  connection  with  the  measuring  chamber,  to  ran 
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out.  The  gas  is  then  forced  into  the  caiistic  potash  vessel  by 
reversing  the  How  of  the  water.  After  treatment  has  taken  place, 
the  remaining  gas  is  drawn  out  by  the  water  in  again  performing 
the  first  operation,  and  this  action  causes  the  measuring  bell  to  fall 
more  or  less  in  proportion  to  the  COo  absorbed.  The  movements 
of  this  drum  are  transmitted  to  a  chart,  whence  a  continuous  record 
can  be  obtained. 

Great  attention  has  been  paid  in  this  recorder  to  the  efficient  fil- 
tering of  the  gas,  and  for  this  purpose  a  special  apparatus  is  pro- 
vided. This  is  shown  in  Fig.  2.  It  is  placed  horizontally  as  near 
to  the  flue  as  possible,  so  that  cleaning  is  easily  efifected  by  simply 
removing  the  top.  The  flue  gases  on  coming  in  contact  with  the 
cool  inclined  cover  deposit  a  greater  part  of  their  moisture,  which 
drops  back  into  the  flue.     Thi-y  then  pass  to  llie  underside  of  the 


Fig.  2. Filtering  Aerangement  used  with  "  Auto  "  Eecorder. 

perforated  dish  a,  in  the  direction  shown  by  the  arrows,  and  through 
some  coarse  filter  cloth  which  removes  the  large  dust.  Ordinary 
filter  paper,  through  which  the  gases  next  pass,  completes  the 
cleansing  process. 

It  is  claimed  that  this  recorder  only  costs  Id.  per  day  for  caustic 
and  water,  while  the  attention  and  cleaning  required  is  very  small. 


SWITCH  AND  FUSE  PANELS. 


We  illustrate  herewith  a  combined  switch  and  fuse  panel  which 
is  now  being  placed  on  the  market  by  Messrs.  A.  Iveyrolle  &  Co.,  of 
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Ilf'bbnrn  on-Tyne.     The  coiiibinnlion  consistB  of  one  of  this  firm'n 
well  known  25  ampere  ironclad  ijiiick- break  ewitclies  and   three 


house-service  fuse  boxes  of  unusual  design,  the  whole  mounted  on 
a  sheet-iron  panel  with  distance  pieces  on  each  corner  at  the  back. 
In  these  days  of  keen  competition  and  cut  quality,  it  is  gratifying 
to  find  that  English  firms  can  produce  class  accessories  at  close 
prices.  Messrs.  Iveyrolle  also  make  these  panels  in  tlie  double- 
pole  type. 


LEGAL  INTELLIGENCE. 


Telephone  Agreements. 

At  Brighton  County  Court  on  Friday  list  the  deputy-judge  (Mr.  C. 
Cavanagh)  delivered  a  considered  judgment  in  an  action  b_v  the  National 
Telephone  Co.  to  recover  £3  for  a  year's  subscription  from  a  Mr.  I.eggatt. 
I'nder  the  terms  of  the  agreement  plaintiff's  had  disconnected  the  service 
and  sued  defend-ant  for  a  full  year's  subscription.  Defendant  submitted 
tliat  he  was  only  liable  up  to  the  time  the  service  ceased. 

The  DErt'TY-JrDOE  held  that,  under  the  contract,  defendant  was 
liable  for  the  full  year,  but  on  a  technical  point  as  to  the  non-jiroduction 
by  plaintiffs  of  the  Postmaster-Oeneral's  license  he  decided  that  the 
agreement  was  not  enforceable,  and,  therefore,  the  claim  failed.  He 
gave  leave  to  appeal,  on  condition  that  plaintifTs  indemnified  defendant 
against  costs. 


MUNICIPAL,  FOREIGN  &  GENERAL  NOTES. 


APPOINTMENTS  VACANT  AND  FILLED. 

Hammersmith  (London)  Council  reijuire  a  fourth  assistant  en- 
gineer to  act  as  jimior  engineer-in-charge  at  their  electricity  works. 
Commencing  salary  £VSO,  rising  by  annual  increments  of  £5  to 
£150  per  annum.  Applications  (by  10  a.m.  Sept.  11)  on  forms  to 
be  obtained  from  the  borough  electrical  engineer  (Mr.  (i.  (Albert 
Bell),  Electricity  Department,  88,  Fulham  Palace-road,  W.  See 
also  an  advertisement. 

The  directors  of  the  East  Indian  Railway  Co.  require  an  assistant 
electrical  foreman  in  the  electrical  department  of  the  company  in 
India.  Candidates  must  be  about  28-30  years,  have  had  a  good 
general  education,  followed  by  apprenticeship  with  an  electrical  or 
engineering  firm  of  repute,  and  a  thorough  knowledge  of  high  and 
low  tension  power  plant  (d.c.[and  a.c.  three  phase).  Salary  300 
rupees  per  calendar  month.  Four  years'  agreement,  with  2nd  class 
free  passage  to  India  and  home  on  termination  of  service.  A  pplica- 
tions  to  the  secretary  (Mr.  C.  W.  Young),  23  30,  Nicholas-lane, 
London,  E.C,  by  Sept.  10.     See  also  an  advertisement. 

A  first-class  man,  with  good  experience,  is  wanted  to  take  charge 
of  telephone  instrument  assembly  room.     See  an  advertisement. 

The  position  of  Principal  of  the  Durban  (Natal)  Technical  Insti- 
tute is  vacant.  Applicants  for  the  post  must  be  graduates  in  science, 
with  experience"l)f  the  work  of  technical  institutions.  Three  years' 
engagement.  Salary  £'2i")pernionth,  advancing  by  increments  of  £24 
per  annum  for  second  aiul  tliird  years.  Applications' to  the  chair- 
man of  the  Council  (Dr.  S.  G.  Campbell),  Durban,  Natal,  by  Sept.  15. 

A  sub-ihspectbr  of  scientific  supplies,.  preterfl.bl.\^with~soiae  elec- 
trical training,  is  required  for  the  India'  Store  Depot,  Belvedero- 
road,  London,  S.E.  Salary  48s.,  rising  to  Sis.  jier  wcet.  "  Par- 
ticulars from  the  Director-General  of  Stores,  India  Office,  Whitehall, 
London,  S  W.,  until  Aug.  31. 

Alexandria  (I^.gypt)  Municipality  require  u  permanent  chief 
assistant  engineer  for  the  electrical  and  mechanical  departments. 
Salary  about  .£'4'2()  per  annum.  Applications  to  L'.Vdministrateur 
do  la  Municipalite  by  Oct.  15. 


Mr.  W.  Galloway  Duncan,  of  Dundee,  has  been  appointed  head 
of  the  Government  engineering  school,  Dacca,  India. 

Mr.  J.  Goodall,  of  Woolwich,  has  been  appointed  charge  engineer 
at  Eastbourne  electricity  works. 


EDUCATIONAL  NOTICES. 


University  of  Leeds.— The  next  sps,<uon  begins  on  (Vt.  5,  and 
the  largo  new  binlding,  completely  ei|uipped  for  instruction  in  oloc. 
trical  engineering,  will  tlien  be  available.  Tlio  courses  include  lec- 
tures, design  and  practical  work,  and  provide  sy.stematic  training 
for  students  preparing  for  the  profession  of  an  electrical  engineer 
with  or  without  the  degree  of  D.Sc.  in  electrical  engineering.  I'ro- 
spectiiBca  from  tlie  liogistrar. 

University  of  Glasgow.— The  sesnion  coiiunences  on  Oct.  12 
and  ends  on  iMnrcli  IH,  I'.tOil.  There  are  courses  of  inBtruction  in 
ongnicoring,  mining,  naval  architecture,  Ac,  and  students  iiRually 
spend  the  Hummer  months  in  practical  work,  thus  receiving  their 
training  on  the  sandwich  system.  IVospectuses  of  the  courses  for 
the  degrees  of  B.Sc.  and  D.Sc.  in  engineering,  and  n  syllabus  of 
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courses  will  be  forwarded  on  application  to  the  Assistant  Clerk, 
Matriculation  Ollice,  The  I'niversity,  Glasgow. 

University  of  Birmingham. — The  full  courses  in  engineering 
extend  over  (our  years,  and  students  who  enter  after  matriculation 
and  who  pass  successfully  the  examination  at  the  end  of  each  year 
will  be  entitled  to  the  degree  of  li.Sc.  in  the  branch  of  engineering 
to  which  they  h;ive  devoted  themselves. 

The  techiiii;il  iii^iiiceiiiig  cla.-isc iiuliule  lei'tiiies  im  the  .streiiirtli  of 
materials,  theory  ot  steam,  gas  and  other  heat  engines,  hydraulics, 
machine  design,  strength  of  structures  and  distribution  of  power.  In 
thnwing,  the  design  nf  tools,  prime  movers,  dynamos  and  other  forms 
of  mncTiinery.  The  courses  in  civil  engineering  include  construc- 
tional work  in  masonry  and  steel,  railway  worU,  dams,  bridges  and 
water  engineering.  In  the  engineering  laboratory  the  work  will  in- 
clude the  determination  uf  the  strength  of  materials,  including  com- 
pres-sive,  bending,  tensile  and  torsion  tests,  experimental  study  of  the 
steam  engine  and  boiler,  frictional  eliieiency  tests,  tlow  of  water  over 
weirs  and  through  oritiocs,  &c.  There  are  lectures  and  demonstrations 
cftt  all' branches  of  electrical  engineering,  and  in  the  electrical  labora- 
tory the  work  will  include  the  testing  of  continuous  and  alternate 
current  machinery,  electrical  instruments,  meters,  lamps  and  batteries, 
insulation  ami  magnetic  testing. 

The  session  1908  9  commences  on  Oct.  5.  Detailed  syllabuses,  &c  , 
fiom  the  secretary. 

University  of  Manchester.— Complete  theoretical  and  practical 
training  is  given  in  this  university  to  students  preparing  for  the 
higher  positions  in  the  electrical  engineering  profession.  Eluctrical 
engineering  may  be  taken  as  part  of  th3  courses  preparing  for  the 
B.fc'c.  degree  m  both  the  honours  schools  of  engineering  and 
physics.  A  special  course  has  also  been  arranged  extending  over 
three  years  and  preparing  for  a  certificate  in  electrical  engineering. 
The  Tohn  Hopkinson  laboratories  and  dynamo  house  are  fitted  with 
modern  machinery  and  excellent  facilities  are  offered  for  educational 
and  research  work.  The  session  begins  on  Oct.  6.  Prospectuses 
from  the  Kegistrar. 

University  College,  Bristol.  —The  session  1908  9  begins  on 
Oct.  1,  and  in  the  chemical  department  the  courses  of  instruction 
include  lectures  on  inorganic,  organic  and  physical  chemistry.  The 
laboratories  are  fitted  with  most  modern  appliances  for  study  and 
research  in  chemistry  in  all  its  branches.  Several  scholarships  are 
tenable  at  the  college.  Calendar  containing  full  information,  price 
Is.  ;  post  free  Is.  4d.  Prospectuses  from  the  registrar  and  secretary 
(Mr.  James  Rafter). 

Armstrong  College  (Newcastle-on-Tyne).— The  session  1908-9 
will  commence  on  Sept.  28.  There  are  complete  courses  of  instruc- 
tion in  mechanical,  civil,  electrical  and  marine  engineering,  naval 
architecture,  mining,  metallurgy,  &c.  Particulars  from  the  secre- 
tary (Mr.  F.  II.  Pruen). 

Glasgow  and  West  of  Scotland  Technical  College.— The  next 
session  begins  on  Sept.  21  in  the  new  building  recently  erected  for 
the  college.  The  diploma  of  the  college  is  granted  in  civil, 
mechanical,  and  electrical  engineering,  mining,  naval  architecture, 
chemistry,  metallurgy,  mathematics  and  physics.  The  courses  of 
study  for  the  diploma  usually  extend  over  three  sessions,  and 
holders  of  the  diploma  are  eligible  for  the  degree  of  B.Sc.  in  engi- 
neering of  the  University  of  Glasgow  after  attendance  for  at  least 
one  session.  New  and  well  equipped  laboratories  have  been  pro- 
vided in  the  departments  of  physics,  chemistry,  technical  chemistry, 
electrical  engineering,  motive  power  engineering,  meclianios  and 
metallurgy,  and  facilities  for  research  are  affordied.  Preliminary 
examination  for  candidates  for  the  diploma  begins  on  Sept.  14. 
Prospectus  gratis  from  the  secretary  of  the  College. 

Battersea  Polytechnic  (London,  S.W.)— At  this  polytechnic 
there-  are  day  and  evening  courses  of  instruction.  The  day  courses 
include  preparation  for  the  B.Sc.  in  engineering  of  the  University 
of  London  and  the  polytechnic  diploma  in  («)  mechanical,  ('<)  elec- 
trical and  (<•)  civil  engineering.  The  entrance  examination  begins 
on  Sept.  15.  The  evening  classes  include  preparation  for  the  B.Sc. 
in  engineering,  associatesbip  examination  of  the  I.C.E.,  &c.  Pros- 
pectus on  application  to  the  Secretary. 

Hackney  Technical  Institute,  London,  N.E. — The  next  session 
commences  on  Sept.  21.  There  will  be  evening  lecture  and  labora- 
tory courses  in  electrical  engineering  subjects,  including  electrical 
measurements,  dynamos  andmotors,  alternating  currents,  electrical 
design,  &c.     Prospectuses  from  the  Principal. 

Northampton  Polytechnic  Institute  (London). — The  full  day 
courses  in  the  theory  and  practice  of  mechanical  and  electrical 
engineering  will  commence  on  Monday,  Oct.  ">.  Entrance  examina- 
tion OP  Sept.  30  and  Oct.  1.  The  courses  include  periods  spent  in 
commercial  workshops  and  extend  over  four  years  ;  they  also  pre- 
pare for  the  degree  of  B.Sc.  in  Engineering  at  ths  University  of 
London.  Three  entrance  scholarships  of  the  value  of  £52  each  will 
be  offered  for  competition  at  the  entrance  examinations  in  September. 
In  the  technical  optics  department  there  are  full  and  part  time  day 
courses.  Pull  particulars  as  to  fees,  &c.,  can  bo  obtained  at  the 
Instilnte  or  on  application  to  the  Principal,  Dr.  K.  Mullineux 
Walmsley. 


Argentina. — The  "  lieview  of  the  River  Plate  "  says  the  conces- 
sionaires for  an  electric  railway  from  .\vellaneda  to  La  Plata  have 
asked  Congress  for  leave  to  enter  the  city  of  Buenos  Ayres  and  ex- 
tend the  line  to  Itetiro,  Constitucion  and  the  Port. 

Messrs.  Barrios  &  Conicelli  have  applied  to  Bahia  Blanea  Munici- 
pality for  a  20  years'  concession  for  the  erection  and  operation  of 
electricity  works  at  Puerto  Militar. 

Australasia.  -The  "  .\u3tralian  Mining  Standard  "  states  that 
Prahran  and  Malvern  (Victoria)  Tramways  Trust  is  borrowing 
j£85,000  for  the  construction  and  equipment  of  its  lines. 

It  was  recently  announced  that  the  purchase  of  the  Strand  and 
Imperial  Arcade  l''lectric  Lighting  Cos.'  undertakings  by  Sydney 
Council  had  been  completed.  The  Oxford-street  Co.'s  works  were 
also  recently  acquired  by  the  Corporation. 

Bowling-green  Lighting —Southport  Corporation  now  light  the 
Crowlands  bowling-green  electrically. 

Copper.  It  is  stated  in  copper  circles  that  those  interested  in 
copper  are  basing  their  hopes  for  a  market  revival  in  that  metal  on 
extensive  schemes  of  railway  electriicition  which  are  shortly  to  bo 
carried  out  in  the  United  States.  It  is  further  stated  thai  many  of 
these  projects  have  even  reached  the  contract  stage. 

Cromer.  The  Council  have  .applied  to  the  L.G.  Board  for  an  ex- 
tension of  the  period  for  repaying  the  last  electric  lighting  loan  to  2o 
years. 

Dockyard  Cranes. — A  new  electric  revolving  crane  has  been 
erected  on  No.  2  jetty.  South  Yard,  Devonport.  It  is  stated  that 
this  crane,  which  was  supplied  by  Messrs.  Marshall,  Fleming  & 
Jack,  is  the  first  ot  its  type  to  be  erected  at  Devonport,  the  motive 
power  being  obtained  from  a  Westinghouse  motor.  The  mechanism 
is  arranged  to  lift  the  full  working  load  of  SO  cwt.  50  ft.  in  one 
minute  and  to  revolve  the  derrick  through  one  complete  revolufibn 
in  less  than  one  minute. 

Dublin.  -  -On  Friday  last  the  Corporation  decided,  on  the  motion 
of  Mr.  Altman,  chairman  of  the  Lighting  committee,  to  apply  for 
sanction  to  a  further  loan  for  extensions  ot  the  electricity  supply 
undertaking. 

Mr.  CiJiAiiNK  moved  an  ameudnient  tJiat  '"  As  sonn  as  the  mains  are 
laid  the  Counril  do  erect  are  lamps  on  the  North  Circular-road."  Thi.s 
was  accepted,  and  the  motion  as  amended  was  adopted. 

In  answer  to  some  criticism  of  the  undertaking.  Aid.  Farrei.l  said 
they  could  not  make  a  profit  unless  they  extended  the  undertaking  and 
the  g.as  company  was  wiped  out.  If  there  was  not  such  an  enormous 
influence  exercised  by  the  gas  company  they  would  have  no  doubt  about 
getting  the  business  of  the  North  and  South  Unions  and  the  Rirhmond 
.A.sylum.  In  his  opinion,  the  Committee  and  their  officers  had  done  their 
work  well,  and  that  in  the  i-lctrical  plant  Dublin  had  a  valuable  and 
increasing  source  of  revenue.  The  number  of  new  consumers  of  elec. 
tricity  every  furtnii^bt  avera^'ci,!  20. 

Electrical  Engineers  (R.B.)— The  "  London  Gazette  "  contains 
announcements  of  the  following  appointments  :  — 

Wni.  .\rnold  to  be  second  lieutenant,  Welsh  Divisional  Telegraph  Com- 
jjany.  Mijor  A.  Hain.  ti.  be  lieiit. -colonel  London  District  TeleL'rapli 
Companies.  Capt  K.  If.  Leaf,  to  be  e.aptain  and  Lieut.  .S.  W.  HMmjihery 
to  be  lieuten.nit  London  Wireless  Telegraph  Company  ;  Super.  Capt. 
.J.  J.  F.  O'Shaughnessy  to  be  major  [(remainingj  seconded),  ('apt.  J.  E. 
Pearce  to  be  major,  Capt.  and  Hon.  Major  C  B.  Williams  to  be  cai)tai^ 
and  [^hon.  major,  and  Seeond  Lieut.  C.  W.  Zoephel  to  be  lietitenant 
London  Cable  Telegraph  Couipany  ;  Capt.  .T.  H.  S.  Phillips  to  he  mtjor. 
Capt.  H.  F.  Higge  to  be  captain. 'Lieut.  F.  C.  .Sheiijiard  Ui  be  eaptait^, 
and  Second  Lieuts.  F.  H.  Masters  and  H.  C.  (iunton  to  be  seeond  lieu- 
tenants London  Air  Line  Telegraph  Company.  Lieut. -Col.  and 
Hon.  C.il.  .J.  S.  Park  resisrns  liis  commission,  and  .Snpef.  Lieut. -Col.  and 
Hon.  Col.  D.  Laidlaw.  jinir..  is  appointed  lieut.colo'iel  to  eommaiul 
the  .Scottish  Connn.uid  Telegraph  Companies.  , 

Electricity  in  Gasworks. — At  the  meeting  of  Croydon  Gas  Co. 
last  week  the  directors'  report  stated  that  No.  2  retort  house  had 
been  rebuilt  and  was  being  fitted  with  modern  coal  and  coke  hand- 
ling plant.  They  were  erecting  and  equipping  an  electric  power 
house  (the  plant  in  which  would  be  driven  by  gas  engines)  for  thff 
supply  of  current  for  operating  the  coal  and  coke  handling  plant,  &c. 

Exhibitions. — The  inauguration  of  the  electric  lighting  of 
the  buildings  in  the  main  square  of  the  Scottish  National  Exhi- 
bition (IMinbiirgh)  took  place  on  Monday  evening.  The  con^ 
vener  of  the  Electricity  and  Lighting  committee  (Councillor  Wilson) 
stated  that  the  new  lighting  completed  the  scheme  so  far  as  the 
buildings  were  concerned,  and  there  remained  now  to  be  installed 
only  the  decorative  lighting  of  the  grounds.  When  the  lighting  was 
completed  there  would  be  not  far  short  of  20,000  lamps. 

The  St.  Petersburg  h'xhibition  of  Arts  and  Industries  was  opened 
by  the  Grand  Duchess  Olga  on  Tuesday. 

Fire  Brigade  Drill.  The  "  Edi^wan ''  fire  brigade  were  success 
ful  in  winning  the  fourth  prize  in  the  one  man  manual  drill  at  the 
competition  at  Leyton  on  Bank  Holiday  ;  also  first  prize  in  the  five 
men  manual  drill.  The  team  also  tied  with  Wansteal  fire  brigade 
for  the  "  Vincent  "  challenge  shield,  but  lost  it  in  the  re-drili.  The 
"  Vincent ''  shield  is  held  for  one  year  by  the  brigade  making  the 
fastest  time  in  the  two  men  and  five  men  drills. 
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First  International  Congress  of  Telegraph  and  Telephone 
Engineers. — In  The  Electrician  for  Aug.  14,  p.  695,  we  detailed  par- 
ticulars regarding  the  International  Congress  of  Engineers  of  Con- 
tinental Telegraph  and  Telephone  Administrations,  Mr.  Endre, 
Chief  of  the  Technical  Department  of  Posts  and  Telegraphs,  Buda- 
pest, writes  asking  us  to  intimate  that  the  congress  will  bs  com- 
posed of  oliicials  of  Government  administrations  solely. 

Glasgow.  — At  a  meeting  of  the  Tramways  committee  last  week 
a  statement  was  submitted  showing  that  additional  borrowing 
powers  for  .£349,536  would  have  to  be  asked  for  in  the  next  pro- 
visional order,  but  if  tlie  extension  to  Coatbridge  be  not  included  the 
amount  would  only  be  j£313,55S. 

Haslingden. — The  Council  have  applied  for  sanction  to  a  loan  of 
j£7,200  for  the  purchase  of  generating  plant  for  supplying  electric 
energy  to  the  tramways. 

Hythe. — A  poll  of  the  ratepayers  is  to  be  taken  on  the  proposals 
of  the  National  Electric  Construction  Co.  to  substitute  the  overhead 
for  the  Dolter  surface  contact  system  on  the  proposed  tramways. 

India — "Indian  Engineering  "  says  an  independent  plant  has 
been  put  down  for  supplying  electrical  energy  for  lighting,  &c.,  in 
the  Agricultural  College  and  adjoining  residences  at  Pusa. 

The  '•  Indian  and  Eastern  Engineer  "  states  that  the  Jind  Govern- 
ment is  taking  expert  advice  on  the  feasibility  of  generating  elec- 
trical energy  by  water  power  at  the  Babbanpur  Fall  of  the  Sutlej 
Canal. 

Darjeeling  Municipal  Commissioners  are  about  to  add  to  their 
electricity  generating  plant  at  a  cost  of  about  £3,350. 

Miissoorie  Municipal  Commissioners  have  applied  for  a  licence 
for  electricity  supply. 

The  Nuwara  Eliya  (Ceylon)  Board  of  Improvement  have  adopted 
a  scheme,  prepared  by  the  Government  electrical  engineer,  for 
lighting  the  station  electrically. 

In  recent  railway  collisions  at  Ghaziabad  and  Itola  disastrous 
consequences  ensued  from  the  use  of  gas  for  carriage  lighting,  and 
the  Kailway  Board  have  sent  a  le'ter  to  the  Secretary  of  the  Indian 
Eailway  Conference  Association  advocating  the  general  adoption 
of  electric  lighting  in  carriages  on  Indian  railways  as  early 
as  possible.  The  Board  have  been  considering  what  system  can 
best  be  used  in  the  three  State-worked  railways,  the  North-Wes 
tern,  the  Eastern  Bengal  and  the  Gudh  and  llohilkhand.  They 
hope  the  views  of  the  various  railway  administrations  may  be 
available  at  the  next  meeting  of  the  Conference  at  Simla.  The 
Board  consider  it  necessary  to  issue  actual  instructions  to  State- 
worked  railways  before  the  end  of  the  present  year,  so  as  in  future 
to  provide  all  new  carriages,  as  well  as  some  of  the  existing  rolling 
stock,  with  the  electric  light. 

The  Government  have  purchased  for  10,000  rupees  (about  £667) 
the  Indian  patent  rights  of  the  train  key  block  instrument,  invented 
by  Mr.  C.  Theobald,  chief  telegraph  inspector  of  the  Government 
Piailway  department. 

Inquests. — An  inquest  was  held  at  Bedworth  (Nuneaton)  on 
Saturday  on  the  body  of  Edward  Dale,  an  employe  at  Exhall  Col- 
liery, whose  body  was  discovered  on  the  18th  inst.  in  the  vicinity 
of  an  electric  motor  at  the  colliery. 

Willi.un  Eaiiflle,  assi.stiiiit  electrician,  said  deceased  was  acquainted 
with  inotor.s  and  their  working,  and  the  employis  were  warned  to  kee|) 
clear  of  the  live  part.=.  A  doctor  who  mafic  a  post-mortem  examina 
tion  could  not  .'■ay  that  death  wii".  due  to  an  electric  shock,  of  which 
there  was  no  .sign.  Tlie  jury,  li(j«evei',  returned  a  verdict  that  death 
way  due  to  electi  ic  .shock. 

At  P.olton  on  Tuesday  an  inquest  was  held  on  Thos.  Brindle,  a 
smith's  striker  at  Messrs.  Dobson  &  I'.arbw's  works,  who  was 
killed  on  Saturday  morning. 

Doccn.'-i- 1  was  working  at  an  electric  welding  machine  when  he  fell 
and  died  soon  afterward.-*.  A  doctor  said  there  was  no  possibility  of 
.■iccdunting  for  death  except  by  eleclric  shock.  An  apprentice  said  be 
niticed  deceased  standing  by  the  welding  machine  at  tlie  time  of  the 
accident.  There  was  a  lioard  over  ."ome  tram  linei  for  him  to  stanil 
on,  but  at  the  time  he  li.id  one  foot  on  llio  board  and  the  other  on  the 
ground.  He  could  not  say  if  the  fool  on  the  ground  was  in  contact 
with  llio  tram  line.  Mo  saw  ilccca.icd  fall  with  a  bar  of  iron  in  lii- 
band,  and  be  got  hold  of  him,  himself  receiving  an  electric  .shock. 

A  verdict  of  "Death  from  electric  shock"  was  returned. 

Littleborough  (LancJ.)-  The  Council,  who  are  in  negotiation 
with  Ilochdale  Corporation  for  a  supply  of  electricity  in  bulk,  have 
appointed  adeputalion,  consislingof  the  Chairman  of  the  Kleclricity 
cominittoe  (Councillor  Ilallcll),  the  clerk  (Mr.  G.  11.  Wild),  and  the 
conaillling  engineer  (Mr.  W.  (J.  C.  Ilawlayne),  to  arrangi<  terms 
with  liochdalo  ICleclrieity  conimittoo. 

LC.C  Annual  Report. —The  report  of  Bond  )n  Count\  Council 
for  the  year  HMjO  7  has  recently  been  issued,  and  contains  a  mass 
of  statisticH  rnlating  to  municipal  administration  in  London. 

Til''  tolal  lori^'tli  of  tlic  (^ounril's  t  r.imw  M  vs,  both  clcftric  and  liorso 
liiifs,  is  ll6,i  iiiile.i,  o'  which  iiboul  28J  nidi'M  of  eloctiir  lines  were 
completed  and  oi);'neif(ir  tnifli';  during  the  year.     The  lold  number 


of  passengers  carried  was  314,227,090  and  the  total  number  of  car- 
miles  run  30,130,297.  Receipts  were  £1,414.603.  18s.  2d.  and  working 
expenses  £1,075,116.  6s.  4d.,  leaving  a  balance  of  .£339,487.  lis.  lOd. 
The  net  debt  on  tramways  outstandins  on  March  31,  1907,  was 
£6.108,905.  17.S.  8d. 

Much  interesting  information  is  also  given  .about  education  (includ- 
iM._^  technical  instruction,  evening  classes,  &c.),  street  improvements, 
rating,  &c. 

L.C.C.  Tramways. —.\fter  prolonged  negotiations  between  Bit- 
tersea  Council  and  the  Highways  committee  of  London  County 
Council  the  difficulties  in  the  way  of  the  electrification  of  the 
remaining  tramways  in  Battersea  and  Wandsworth  have  been 
practically  removed.  The  Qiieen's-road  and  Chelsea  Bridge-road 
lines  will  be  equipped  at  once  on  the  conduit  system.  As  to  the 
line  from  St.  .lohn's  Hill  to  Vauxhall  a  tentative  agreement  has  been 
arrived  at,  subject  to  confirmation  by  the  Councils  at  their  next 
meetings. 

Maidstone. — The  Council  have  decided  to  experiment  on  the 
Tovil  route  with  a  demi-car,  which  has  been  ordered 

Mansfield.  — Loansof  £2,.500  for  mains  and  £500  for  meters  have 
been  applied  for  by  the  Council. 

Marriages. — Mr.  J.  W.  Papworth,  burgh  electrical  engineer  of 
StirUng,  was  married  to  Miss  Mary  Frew  on  20th  inst.  The  staff 
presented  Mr.  Papworth  with  an  inlaid  barometer. 

Mr.  Gordon  Bryant,  borough  electrical  engineer  of  Great  Yar- 
mouth, was  marrried  to  Miss  Beatrice  Hart  on  24th  in  t. 

Patents  and  Designs  Act  and  Factory  Property.— Messrs. 
Leopold  Farmer  &  Sons  write  to  point  out  the  practical  and  bene- 
ficial results  which  have  already  accrued  through  the  alterations  in 
the  patent  law  made  by  the  19  )7  Patents  and  Designs  Act. 

Tlie  following  ini|ioitant  tirni*  have  ariuiired  lanil  and  factories  in 
England  to  carry  on  their  busincfses  ;  —  Elbcrfelder  Farbenfabrikeu 
(represented  by  the  Bayer  t'o.)  have  acquired  2t  acre.';  of  land  at  Port- 
Sunlight,  Cheshire  :  Hosohlisfarhwerke  Co..  7  acre.>  ol  land  at  Ellosniprc 
Port.  Clieshire  :  (Jillcte  Razor  Co.,  works  at  I^eicr.'-ter  :  .Sanatogen  Food 
Co..  land  in  Cornwall  ;  and  the  Pintsch  Sii'tion  Gas  Plant  Co.  and  the 
N'ational  Ca'^h  Register  Co..  work<  in  London.  In  addition  to  the  fore- 
going  .specific  instances  of  actual  movements.  Messrs.  Farmer  &  Sons 
are  in  negotiation  with  numerous  German  and  American  mannfacturors 
ri'quiring  sites  and  factories  in  different  )>arts  of  England,  the  trades  to 
lie  carried  on  consist  |)rinci]),illy  of  chemical,  engineering  .and  jioltcrv 
industries.  The  firm  also  state  that  they  are  certain  that  the  movement 
is  only  beijinning,  and  there  will  be  a  hig  development  of  it.  principally 
amongst  German  manufacturers,  who  are  makers  of  numerous  clicmicnl 
|iroducts  largely  used  in  dyeing,  &c.  The  .American  industry,  biing 
more  in  machinery,  is  not  so  much  affected,  but  from  the  m.itcli,  elec- 
Irical.  pottery  and  other  industries,  firms  may  open  up  work.s  in  Kngland. 
Tile  feeling  at  (iresent  abroad  is  that  the  alteration  in  the  Patent  and 
Designs  Act  is  the  insertion  of  "  the  tbin  cd'ip  of  the  wedge  "  to  England 
bringing  in  a  reform  in  her  Fiscal  Policy,  and  in  view  of  this,  the  foreigner 
is  likely  to  acquire  a  property,  manufactme  enough  now  to  protect  his 
patent,  and  extend  his  operations  when  needed. 

Personal. — Mr.  Douglas  Vickers,  managing-director  of  Vickers, 
Sons  &  Maxim  (Ltd.)  was  elected  on  Tuesday  Master  Cutler  of 
Hallamsbire. 

Proposed  Tube  Railway  in  Lincoln.  It  is  reported  that  a 
scheme  is  being  prepared  for  the  construction  of  an  electric  railway 
up  and  down  Steep-hill,  Lincoln. 

[lie  |irinc  ip.d  promoter  of  ilic  scheme  is  the  City  sherilf  (Mr.  \V.  R. 
Lilly),  who  has  acipiircd  propel ly  and  secured  rights  and  casements  for 
its  promotion,  ll  is  liis  di'sirc  tlial  llic  siigiicstcd  railway  should  licloiii,' 
to  the  city  council,  and  that  llic  cosl  of  llic  journey  up  or  down  I'lc  bill 
slio'ild,  if  possible,  he  .Ul..  or  not  more  than  Id.  The  total  leiis;lli  of  the 
line  is  ahoiit  LtlOO  ft.,  the  rise  from  the  lower  to  the  upper  terminus  Iicing 
alhuil   14-_'  fl.      Tliiiv  woiiM  l,c  a  il.iuMc  line. 

Provisional  Order  Revocation.  The  Board  of  Trade  have  re- 
vo'-edthe  Workington  Klectric  Lighting  Order,  1901,  as  from  Aug.  14. 

Ross. — The  Rural  Council  have  consented  to  the  local  electric 
light  company's  application  for  a  provisional  electric  lighting  order. 

Ship  Lighting.  In  our  last  issue  (p  7.(5)  wo  gave  some  par- 
ticulars of  the  electric  lighting  installation  of  the  Pacifi  ;  Stoam 
Navigation  Co.s  new  steamer  "  Orcomi "  Wo  aro  now  able  to 
supply  some  further  information  :  — 

Tlic  gcncralini!  plant  was  siipplinl  by  Messrs.  W.  H  .Mien.  Son  A  Co.. 
and  consists  of  four  bii/hspccd  engines  coupled  direcl  to  compound 
wound  dynamos  yivinv'  an  oulpiil  of  (i5  kw.  at  l(M>  volt.s.  It  is  proposeii 
lo  use  one  Hc!  for  power  and  one  for  light iiv.,'.  Tlirre  are  iibnnt  l.."<tHl 
Hi  c  p.  lamps  and  tlin-e  arc  lamps  for  coaling  ami  general  carjjo  working 
In  llie  main  dining  saloon  there  are  2H>  electric  lamps  and  M*  low-spt'eil 
•  eilinu  fans  of  I  ft.  (i  in.  diani.,  and  the  second  class  dinine  room  is  simi- 
larly provided.  The  application  of  eli-clric  power  are  inimi-ioiis.  r.;/.. 
motors  drive  a  patent  potato. peeli-r.  a  joint  roaster,  ii  knifc-cleniier  and 
a  disli-wasliini;  iiiacliine.  There  are  two  .Sirocco  fans  (supplied  by  Messrs. 
havidKon  \'  Co)  for  extracting  the  heated  air  from  the  kitchen,  and  tliesi' 
ate  driven  by  separate  niolors  of  I  u.i'.  each,  and  there  is  also  an  elec 
Irical  |ilale  for  beating  dishes.     .-Vii  up  to  date  rlortrle  laundry  contains 
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a  w.islicr  ilrivi'ii  l>v  ,i  ."i  ii.p.  motor,  cxtiartor  mid  wriiicinji  miiiliinrs.  mid 
electrically  lit-iiti'd  iroiuns;  inarhines  and  liaiiil  irons.  'I'lu'rc  is  a  lom- 
plefe  telf|iliono  installalinn  and  the  stoaiii  whislli'  is  I'Icilriially  0|ii'ralcd 
from  the  liridge.  An  Vdmiralty  Morse  code  tiasli  lamp  is  lilted  on  the 
t)riil{re  and  worked  electrically.  The  ventilation  of  the  stokeholds  is 
effeetorl  l>y  two  lar^e  Sirocco  fans  driven  hy  an  S  H.r.  motor,  and  the 
ventilation  of  storerooms,  lavatories,  &C.,  is  similarly  ell'ected.  \  thiee- 
rJjHnMl  el'*ctri<'  lift  l»y  Wavgootl  jirovidcs  a  means  of  ^-ommtinication 
Ix'tween  the  four  ii.isseimer  decks  of  the  vessel  and  this  is  ilrivcri  liy  an 
S  II, p.  motor.  Klectric  hoists  are  also  installed  'or  stores  ami  other  |iur- 
|Kises.  The  main  switchboard  was  snjiiilied  liy  the  Kdison  &  Swan  (_'o  , 
and  carries  a  total  of  I. ">  lisjh*  and  power  switchi's.  There  are  also  eicht 
lari;c  snh-il'--iriliiitiiiL.  ^w  ilchlaiards 

Tran)w.iy  Provisional  Orders. — The  report  of  the  Board  of 
Trade  oh  their  proceedings  under  the  Tramways  Act,  1870,  during 
the  session  of  190S  has  just  been  published. 

There  ftere  only  three  applications  for  order.*,  viz.,  Liverpool  Cor- 
poration (extensions),  Manchester  Corporation,  and  Potteries  and 
North  Staft'ordshire  (Amendment).  The  first  two  applications  included 
power  to  construct  extensions  of  trainways,  and  the  third  was  to 
authorise  certain  doublings  which  had  been  effected  .iiid  to  confer  the 
usual  [lower  to  double  ur  alter  existing-  lines.  The  aggregate  length  of 
the  proposed  new  trainways  was  615 chains  of  double  line  and  275 
chains  of  single  line,  the  estimated  cost  being  £14,002.  Provisional 
orders  were  made  in  every  case,  and  the  bills  to  conhrni  the  orders 
were  passed  and  duly  ieceive<l  the  Royal  assent.  The  Potteries  and 
North  Statibrdshire  Bill  was  amended  by  the  House  of  Lords  Select 
Committ'o  to  whom  it  was  referred. 


ELECTRICITY  SUPPLY  AND  TRAMWAY  ACCOUNTS 


Ipswich. — The  acoouutsof  theelectricity  department  for  the  year 
ended  March  show  capita!  expenditure  £84,662  (increase  i£l,315\ 
'•  Revenue  was  t'i:^.()rj:2.  wiaking  expenses  were  £S. 947,  and  gross  profit 
£4,10.").  Interest  reipiired  £3,110.  tlie  nistalment  of  loan  £2.li7'.'.  and 
instalment  of  cost  of  renewal  of  boiler  .settings  £10").  Peficit  £(127 
(against  £\.(<.yi  at  March.  1!I07).  Cen-ratirjn  cost  0il24d.  (OS.'iOd.)  per 
uiiit  .sold.  Total  expenditure  l"02d.  (loOld.),  I,2(il.lil4  (I,l(i7.37:i) 
units  were  sold,  317.417  (2r>!».4.')0)  for  lighting,  230,712  (IS7,fi77)  for 
power,  and  713.4S.")  (720.24(1)  for  traction."  There  are  820  (.1201  n.p.  of 
motors  connected  and  total  connections  are  etpiivalent  to  .~>0,420  (43,300) 
S  c.]).  li'ii]»s.  The  iiiaxinuim  load  on  tlie  lighting  plant  was  50.5  Uw. 
(4.5'i  kw.).  and  on  the  traction  jilant  4li4  k.w  (4riO  kw.). 

The  capital  expcnilitiire  of  the  tramways  department  wa^  £ll4.34ti 
(increase  £12).  Revenue  was  £20,.578  (£22.043),  and  working  expenses 
£10.1 12  (£10,127).  Interest  reipiireil  £4.1 10  (£4,1.")0).  and  £1,800  (£l,7r>3) 
has  J.-een  appropriated  for  repayment  of  loan,  the  deficit  being  £1.4o0 
(against  a  jiroHt  of  £'»)  ;  4.1)70,253  (5.280.000)  p.-issengers  were  carried. 
647.744  ((i54,253)  ear  miles  run.  and  713.485  (720,24(i)  units  of  energy 
used.  Revenue  ]icr  car  mile  was  7.l)24d.  (S()8li  I.),  and  n  orking  expenses 
(including  power)  5070.1.  (501lid.). 

Maidstone.  -  The  accounts  of  the  electricity  department  for  the 
jearended  Marehshowcapitalexpenditure£71, 112, increase  ^£7,370  , 

Revenue  was  £11.074  (against  £10. .585),  expenditure  £0,474  (£0.003), 
gross  profit  £5. ,500  (£4.522).  and  after  paying  interest,  sinking  fund,  &c. 
the  net  profit  was  £1,278  (£14)  There  are  702  (0.58)  consumers,  with 
the  equivalent  of  50.001  (42.406)  8  e.p.  lamps  connected.  The  load- 
factor  was  21-0  (as  in  previous  year).  Total  costs  were  r052d.  (Il23d.) 
per  unit.  1.504.300  (1.200.317)  units  were  generateil,  317.012  (207,211) 
were  sold  for  lighting,  303.047  (342.115)  lor  |iower.  27.037  (13.300)  for 
heating.  243.505  (230.501)  for  street  lighting,  and  334.824  (2O(i.032)  for 
traction.     The  maximtim  lighting  load  v.'as  .517  kw.  (5(Mt  kw.) 

The  report  of  the  engineer  (Mr.  E.  E.  Ifoadley)  states  that  in  spite  of 
the  introduction  of  metallic  filament  lamjis  the  units  sold  for  private 
lighting  have  increased  Oy  3-5  per  cent.  Revenue  has  increased  about 
£1,400  while  eo.sts  have  only  inerca.sed  £411.  and  the  gro.ss  prolit  is  again 
81  per  cent,  on  the  average  capital  expendcil.  The  coal  cost  has  de- 
creased owing  to  the  employment  of  mechanical  stokers  and  the  use  of 
lower  grafle  coal.  .Mr.  Hoadley  consitlci-s  the  present  position  of  the 
electrical  imlu.stry  satisfactory  and  that  incandescent  gas  can  now  he 
sueepssfully  fought  on  the  (piestion  of  price  alone.  What  is  reipiired 
(he  considers)  is  a  reduction  in  the  selling  price  of  Hame  are  and  metal 
filament  lamps,  and  a  maniifaeturer  supplying  a  30  c.p,  metal  (ilament 
lamp  for  use  on  high  voltage  circuits  at  2s.  Od.  each  wouhl  have  a  dilli- 
ciilty  in  nicctiiiL'  the  deni.-md. 

Sheffield — The  capital  expenditure  on  the  tramways  is  £1,220,559 
(increase  i;48,280). 

During  the  year  ended  March  77,563,686  passengers  were  carried 
and  7,065,380  car-niiKs  run.  The  amount  contributed  to  relief  of 
ratei  is  £22.532  (against  £20,667  in  previous  year).  The  manager 
(Mr  Fearnley)  st;it<;s  in  his  report  that  the  tramway  department  pays 
more  in  wages  in  pro[)ortion  to  receipts  (8s.  3d,  in  the  £)  than  such 
large  industries  as  the  cotton  trade,  railways  and  mining,  the  last 
mentioned  coming  second  with  7s.  The  tramway  department  paid 
£126,245  in  wages  during  the  year,  employs  1,527  men,  and  has  268 
cars  ill  stock.  The  income  increased  .£12,807,  but  the  net  profit  only 
£  ,776,  owing  to  an  increase  of  £9,531  in  expenses,  of  which  £8,679 
wa.s  for  wages.  The  undertaking  hiis  since  its  inauguration  con- 
tributed £132,254  to  relief  of  rates,  besides  contributing  £1,000  a  year 
to  Sheffield  University,  and  other  suin.s  for  winter  concerts  and  for 
music  in  the  [Kirks.  The  traffic  revenue  per  car-mile  was  9842  I.,  the 
working  ex|)enscs  6  045d.  and  the  average  fare  [ler  car-mile  0  38d. 


Wimbledon.  The  electricity  department  accounts  for  the  year 
ended  March  :)1  show  capital  expenditure  X'lM4,0;!0lincrcase  i;l4,:)48). 

Revenue  was  £28.020  (agaiiet  £24.230  in  previous  year).  Expendilurc 
was  £14.8.58  (£10,027),  capital  chargi's  £11.304  (£10,l4!t).  an<l  net  [irolit 
£2,70-f  (£3,454).  Coal  cost  O.770d  (0-OOOd.)  per  unit  sold,  generation 
1017d.  (0-032(1.).  am!  total  expendiiure  l-5l8il.  (l-430d.),  or  inchKliiiL' 
capital  chargi's  2081d  (2-81  Id.).  2.810.317  units  were  generated.  030,440 
supplied  to  pnlilic  lamps,  ami  1,700,517  to  private  consumers.  Piililii: 
lamps  equivalent  to  O.OOt  8  c.p.,  and  private  lamps  ecpiiv.dcnt  to  143,804 
8  c.p.  are  connected.      The  ni;i\iniiim  sujiply  dcm.indcd  was  1.548  kw. 


TRADE  NOTES  AND  NOTICES. 


READY. 

"THE  ELECTRICIAN"  ELECTRICAL  TRADES' 
DIRECTORY  AND  HANDBOOK.— The  1908  Edition 
of  the  Big  Blue  Book,  price  15s  ,  or  post  free  in  the 
United  Kingdom,  15s.  gd.  The  new  and  enlarged  volume 
brings  a  great  mass  of  statistical  and  technical  data 
quite  up  to  date,  and  the  Directorial  Division  has  been 
thoroughly  revised  and  amplified. 

All  branches  of  Electrical  Engineering  and  Industry 
are  fully  treated,  and  Electro-Financial  matters  have 
received  every  attention  in  the  new  volume,  which  aggre- 
gates more  than  2,000  pages.  The  Directory  Division  is 
complete  and  thoroughly  accurate,  and  has  been  com- 
pletely revised.  All  mere  lists  of  members  of  Societies 
and  Institutions  (so  easily  and  cheaply  available)  are 
excluded,  as  quite  unreliable  for  Manufacturers'  and 
Dealers'  purposes.  The  full  set  of  valuable  Statistical 
and  Engineering  Tables,  &c.,  have  been  very  carefully 
revised  and  extended,  and  remodelled  into  handy  book 
form  ;  these  are  included  in  the  1908  Blue  Book,  making 
it  the  most  complete  book  of  the  kind  ever  published. 


TENDERS  INVITED. 


Salford  Electricity  committee  invite  tenders  for  supply  and  de- 
livery at  the  Corporation  electricity  department's  mains  depot, 
Frederick-road,  Pendleton,  of  lighting  and  power  feeder  and  distri- 
bution pillars.  Specification,  &c.,  from  the  borough  electrical 
engineer  (Mr.  Victor  X.  H.  M'Cowen,  M.I.E.E.).  Tenders  to  the 
chairman  of  the  Electricity  committee  at  the  office  of  the  Borough 
Electrical  Engineer,  Frederick-road,  Pendleton,  by  noon  Sept,  14, 
See  also  an  advertisement. 

Dublin  Lighting  committee  invite  tenders  for  supply  and  erection 
of  boiler  plant,  &c,,  at  Pigeon  House  generating  station.  Specifica- 
tions, itc,  from  the  city  electrical  engineer  (Mr.  Mark  Kuddle), 
Fleet-street,  Dublin.  Tenders,  addressed  to  Chairman  of  Ijighting 
committee  (3,  Cork-hill,  Dublin),  by  noon  Sept.  4.$  ■  See  also  an 
advertisement. 

Tenders  are  invited  for  supply  and  erection  of  a  power  plant  for 
the  General  Post  Office,  .We^ati/i- (South  Australia).  Tenders,  forms 
and  specifications  at  the  Commonwealth  Oliice,  72,  Victoria-street, 
London,  S,W.     See  also  an  advertisement. 

London  Coiiiili/  Council  invite  tenders  for  supply  and  delivery  of 
about  3,600  tons  steel  girder  traiuway  track  rails  and  fastenings 
and  about  1,550  tons  of  steel  slot  rails,  and  about  .590  tons  of  con- 
ductor tee  rails ;  and  also  the  road  work  and  plate  laying  required 
for  the  electrification  (on  the  conduit  systemi  of  the  existing  tram- 
ways in  Wandsworth-road,  Lavender-hill  and  East-hill,  Wands- 
worth. The  total  length  of  tramway  is  about  6|  miles  of  single 
line.    Tenders  by  11  a.m.  Sept,  8. 

The  Metropolitan  Asylums  Boiinl  invite  tenders  for  the  installa- 
tion of  electric  storage  battery,  motor-driven  booster  and  switch- 
board and  connections  on  the  training  ship  "  Exmouth,"  Grays, 
Essex,  in  accordance  with  drawings  and  specifications  prepared  by 
the  engineer-in  chief  of  the  Hoard  (Mr,  \V,  J.  Hatch,  M.Inst.C.E., 
M.I.M.E.).  Forms  offender  from  the  offices  of  the  Board,  Embank- 
ment, E.C.     Tenders  by  10  a.m.  Sept.  1. 

Manchester  Tramways  committee  invite  tenders  for  the  supply 
and  delivery  of  tramcar  trucks.  Specifications  and  forms  of  tender 
from  the  general  manager  (Mr.  i.  M.  McElroy),  and  tenders  to  the 
Chairman  of  the  Tramways  committee,  55,  Piccadilly,  Manchester, 
by  10  a.m.  Tuesday,  Sept.  1. 
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The  Guardians  of  Hackney  (London)  Union  invite  tenders  for  the 
provision  and  fixing  of  electric  light  and  power  fittings  and  electric 
bell  and  telephone  installation  at  Pavilion  D  now  in  course  of 
erection  at  the  infirmary  at  High-street,  Homerton,  K.E.  Speci- 
fication, &c.,  from  the  clerk  to  the  Guardians  (Mr.  Frank  11.  Coles), 
Sidney-road,  Homerton,  N.E.,  to  whom  tenders  by  10  a.m.  Aug  31. 

The  Lighting  committee  of  Dull  in  Corpora  tion  invite  tenders  f  jr 
supply  of  500  a.c.  meters  single  phase,  and  100  a.c.  meters,  three 
phase.  Specifications  from  the  office  of  the  city  electrical  engineer 
(Mr.  Mark  Euddle),  Fleet-street,  Dublin.  Tenders,  addrejsed  to  the 
Chairman  of  the  Lighting  committee,  3,  Cork-hill,  Dubim,  by  noon 
Sept.  4. 

East  Indian  Railicaij  Co.  want  tenders  by  noon  Sept.  16  for  sup- 
ply of  a  600  kw.  three-phase  alternator,  gas  engine  and  equipment. 
Specifications  from  the  Secretary,  23  30,  Nicholas  lane,  London,  E.G. 

Tenders  are  wanted  by  Sept.  15  for  electric  (or  gas)  lightmg  at 
Sligo  and  Leitrim  District  Lunatic  Asylum.  About  450  lights.  Par- 
ticulars from  A.  Scott  &  Son,  J9,  Upper  Sackvillestreet,  Dublin. 

Perlh  Corporation  invite  tenders  for  the  electric  lighting  and 
power  installation  at  the  new  City  Hall.  Tenders  to  Town  Clerk 
by  Aug.  29. 

Stoke-upon- Trent  Electricity  committee  invite  tenders  for  supply 
and  erection  of  water  cooling  apparatus.     Tenders  by  Sept,  H. 

The  Deputy  Postmaster-General,  Melbourne,  wants  tenders  by 
3  p.m.,  Sept.  22,  for  8,700  black  and  6,250  white  telephone  plugs. 
.The  Deputy  Postmaster-General,  Perth  (W.  Australia),  wants  ten- 
ders by  noon,  Oct.  6,  for  telegraph  and  telephone  material.  The 
Deputy  Postmaster-General,  Hobart  (Tasmania)  requires  tenders 
by  noon,  Nov.  2,  for  material  for  accumulator  equipment.  Speci- 
fications, &c.,  from  72,  Victoria-street,  London,  S.W. 

The  Turkish  Ministry  of  Posts  and  Telegraphs,  ConstanlinopJc, 
are  inviting  tenders  for  supply  of  8,500  kgs.  4  mm.  steel  wire,  ma- 
chmes  for  cogging  wheels,  and  15,000  Leclanche  and  1,360  other 
insulators.  (The  British  Consul-General,  Mr.  H.  C.  A.  Eyres,  says 
Dritish  firms  cannot  hope  to  do  business  except  through  a  local  agent.) 

TENDERS  RECEIVED  AND  ACCEPTED. 

Dublin  Corporation  were  recommended  by  their  Lighting  com- 
mittee to'  accept  the  tenders  of  Feiranli  Limited  for  sub-station 
switchboards,  of  the  British  Eleciric  Transformer  Co.  for  trans 
former  plant,  and  of  Richardsons,  Westgarlh  &  Co.  for  boiler  plant. 

Mr.  .Ai,TM.\N,  Cbnirman  of  the-  loinniittcc.  movod  tliat  the  tondi'r  .  f 
Babcock  &'\Vil(().x.  which  wa.s  lower  than  that  of  RicbardsouM.  Wcslgarlli 
&  Co..  be  accepted. 

Aid.  F.\RRKLL  asked  the  Lord  Mayor  to  rule  the  motion  out  of  order. 
on;j;he:grpund  that  the  report  reeoiumcnfled  the  aceeptanee  of  Riehaid- 
sop?, .We.?t2aith".<  tender,  and  tile  chairman  of  the  committee  was  bound 
to  nteserthat  instead  of  the  motion  lie  had  submitted. 

The  Town  Cleik  .said  he  had  received  a  letter  from  a  representative  of 
Pichardsons.  \Vest;;arth  &  (!o.  statiri!.'  that  he  understood  an  0|i|mrtunity 
had  been  afforded  Babeoek  &  \Vilro.\  to  amend  tlieir  tender,  and  be 
expressed  a  hope  tliat  the  Coimeil  would  e.xlend  a  like  privilege  to  liis 
firhi.  on  behalf  of  wliieh  he  enelf)sed  a  levised  tender. 

Mr.  Hi'TCHiNsoN  said  it  was  contrary  to  every  prinei]ple  of  fair  play  to 
ullow  tenders  after  they  had  been  received  to  be  amended.  He  moved 
that  the  matter  be  referred  liaek  and  to  advertise  for  fresh  tenders. 

This  amendmenr  was  adojited. 

The  advertisement  for  fresh  tenders  for  boiler  plant  appears  in 
another  column. 

Dartford  Council  has  accepted  the  tenders  of  Chamberlain  & 
Ilookhanj  for  meters  required  up  to  .Tunc  30,  1009;  S.  W.  Gib- 
son k  Co.,  wiring  for  condenser  pumps  and  bath  pump,  i:2±  J 53.  6d.  ; 
Hodgson  &  Stead,  maintaining  weighbridge  at  refuse  destructor,  £3 
per  annum. 

-  Sieinens  liros.  Dynamo  Works  have  supplied  electrical  plant  for 
llie  F.gmorc  (Madras)  railway  station.  Steam  driving  has  bcon 
adopted  temporarily,  but  suction  gas  plant  is  being  erected. 

Huddersficld  Corporation  have  accepted  the  tenders  of  the  lirilish 
Thomson- Houston  Co.  for  meters  and  high-tenaion  switchgear  and 
Fcrranti  Liiiiittd  for  a  switchboard. 

Mr.  H.  Willoughby  Lanec  has  secured  the  contract  for  the  electric 
lighting  of  the  new  works  of  the  British  .Muiuinium  Carpn.  at  I>,)1- 
g*rrog,  Tulycafn. 

Tiverton  Kural  Council  have  accepted  the  tender  of  the  I'.radninch 
I'.lectric  Supply  Co.  for  the  public  electric  lighting  of  I'.radniiich  ut 
.C'25  per  annutn. 

Shildon  Council  have  accepted  the  tender  of  the  Norlliorn  Couii 
ties  Electricity  Supply  Co.  for  public  lighting. 

Eccles  ]'',ducation  cominittoe  have  accepted  the  tender  of  llolnmn 
&  Co.  for  wiring  the  Clarendon  road  schools  at  £\»'l. 

Watford  (iuardiRng  have  aecoptod  the  lender o(  liogor  \  Oowlett 
for  telephone  installation  at  the  workhouse. 


HLBOTRICITY  SUPPLY  TABLES  AND  DA.TA. 

The  Series  of  comprehensive  Tables  of  Statistical  and  Engineering 
Data  relating  to  Electricity  Supply  Undertakings  of  the  United 
Kingdom  for  Lighting,  Power  and  Traction,  are  now  completed 
and  can  be  obtained  price  6s.  6d.,  post  free  78. ;  or  printed  on  hard 
paper  at  8s.  6d.  per  copy. 

The  book  contains,  in  addition  to  the  above-mentioned  Tables 
for  the  United  Kingdom,  Lighting,  Power  and  Traction  Tables  of 
Colonial  and  some  of  the  important  Foreign  Electricity  Supply 
and  Tramway  and  Railway  Undertakings. 

The  complete  set  of  Tables  forms  an  exceedingly  valuable  group 
of  data  and  statistics  in  a  form  specially  designed  for  ready  refer- 
ence and  comparison. 

An  Index  to  the  entire  group  of  Tables  precedes  the  mata  sheets. 


Aldershot  Council  have  placed  an  order  with  Babcock  &  Wilcoi 
for  a  mechanical  chain  grate  stoker  at  £155. 

Oetavius  Steel  &  Co.,  Calcutta,  have  in  hand  a  contract  for  an 
electric  light  installation  for  Indore  Residency.  A  voltage  of  50  is 
to  be  used  and  it  is  stated  that  this  will  be  the  first  independent  in- 
stallation in  India  comprising  osram  laiups.  The  same  firm  have 
also  contracts  for  installations  for  Dacca  College  and  Pusa  Agri- 
cultural Institute. 

Melbourne  (Victoria)  Council  have  accepted  the  tender  of  John- 
son &  Phillips  for  cable  at  £240.  The  tenders  of  Laurence  &  Han- 
son for  motor  generator  (^1,385)  and  Dorman,  Long  &  Co.  for 
girders  (£113)  are  recommended  for  acceptance. 

The  Victorian  Government  Railwaj'  Department  have  ascepted 
the  tenders  of  the  India  Rubber  Co.  for  porcelain  battery  covers, 
sheet  ebonite,  instrument  ink,  porcelain  insulators,  shackle  insu- 
lators, binding  screws  and  Leclanche  zincs  ;  of  the  British  Insulated 
&  Helsby  Cables  for  porous  pots  and  copper-covered  wire  ;  of  Law- 
rence &  Hanson  for  rod  ebonite  and  office  wire  ;  of  Zwioker,  Tod  & 
Co.  for  instrument  tape,  and  of  E.  Duckett  &  Sons  for  sheet  zinc. 

Workshop  and  Factory  Lighting.— The  Brockie- Pell  Arc  Lamp 
Co.,  who  recently  removed  their  works  to  Wimbledon,  S.A\'.,  in- 
form us  that  they  have  just  executed  a  large  order  for  workshop 
fighting  in  Lancashire,  and  are  engaged  on  an  order  for  300  of  their 
well-known  standard  open-type  double-carbon  arc  lamps  for  one  of 
the  leading  railway  companies.  The  company  are  also  doing  con- 
siderable business  in  their  new  high-afficiency  auto-tran<form8r3  for 
metallic  filament  lamps. 

BUSINESS  NOTICES. 

IMessrs.  Kelvin  &  James  White,  Glasgow,  notify  that  in  future  the 
London  address  of  their  electrical  department  will  be  11,  BillitT- 
street,  E.C. 

Pintsch's  Patent  Lighting  Co.  have  enlarged  their  works  at  Dover 
Wharf,  Limehouse,  and  after  Sept.  7  their  city  address  will  be 
Friar's  House,  New  Broad-street,  EC,  where  communications 
should  be  addressed. 

John  E.  Elliott  &  Win.  T.  Upton  (trading  as  Hill,  Upton  \-  Co  s 
electrical  engineers,  22,  George-street,  Oxford,  and  I.  Town  Hall- 
buildings,  Banbury,  have  dissolved  partner.--hip.  Djbts  by  Mr. 
Upton,  who  continues. 


"  The  Journal." — Part  191  of  "  The  Journal  of  the  Institution  of 
Electrical  Engineers"  is  now  ready,  price  Ss.  Particulars  of  con- 
tents are  given  in  an  advertisement. 

Patents  Development. — The  proprietorsof  the  foUouing  patents 
are  desirous  of  entering  into  arrangements,  by  way  of  liocnco  or 
otherwise,  for  exploiting  same  and  ensuring  their  full  development 
and  practical  working  in  this  country. 

Patents  Nos.  11,933  1900,  "  For  Impiovoments  relating  to  thf  Uogu- 
lalion  of  Eleetrie  Motors";  19,899/'0.S,  "  I'or  lmprovemont.f  relating 
to  Alternating  Current  Eleetrie  Xlolois  ";  aiiil  £6,908/05,  "For  Im- 
provements rcl.iting  to  Alternating  Curiont  Electric. Motors."  .\pplj- 
ealions  to  Mc.-srs.  Hasoltino,  Lake  it  Co.,  7  iu;d  8,  Soutliamplon- 
liiiildings.  (■Iiancery-lane,  Londor,  W.C. 

I'.itiiils  Nos.  15,287,02,  "  l''or  Improvements  rolnling  to  Apiuir.itus 
for  the  Transmission  of  .Sound  for  Sulimarino  Purposes":  13,283  02, 
"For  Impiovemonts  lelaliiij;  to  the  Transmi.ssion  of  Sound  for  .Siili- 
mariiic  Purposes  and  to  Apparatus  llieiefor "'  ;  3,2b'j/05.  "For  Im 
provomcnls  in  .'Vppiiratus  for  I'lodueini;  Sound  \'iliiatioiis  in  Water  ; 
10,463  04,  "  For  Improved  Means  for  IVoiluoing  Soniul  N'ilirations  mi 
Wilier  iipnlicuM;  for  Marine  Signnlllni;  "  ;  10,477/04.  "For  Improvo- 
inciifs  in  A|ipaintii»  for  Uoeciving  Snlim.uine  Signals  "  ;  and  14.230/04, 
"  l"or  Improvemenls  relatim,'  to  Submarine'  .Signalling  and  to  App.!- 
i.'itus  Ibei'i'fof.  '  Appliealions  toMessis.  Ilaselline,  l,.iko  *  Co.,  7  niul 
8,  SoutliJiinptim  Iniildings,  Clmnrcrv-laiie,  London,  W'.t'. 

Patent  No.  18,909/1905,  for  "  Impioved  Mel  hod  of  Kloclrir  Welding 
Slii'Ct  Metal,'  /Xpplieatioiis  to  Messrs.  Ilaselline,  Lake  ,^  ('o.,  7  and 
8,  .Southampton  buildings,  ( 'lianrer>-  Inno,  London,  W'.C. 

I'alont  No.  2.007  1903.  for  "  Impiovomeiils  in  Kleelric  Coiilrollors." 
ApplicntioiiM  lo  .Mewrn.  ilii.scll.iiiu,  Uikc  &  Co.,  7  and  8,  Siiitliaiiiplon- 
buihlingn,  Chniicoryliuie,  W.C. 
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I'atents  Nois.  2,700  1902  iiiul  2,701/1902,  for  "  Tolophoiio  Exclnntie 
I  iiciiit  "  iinil  "  Innitovumeiits  iii  TeloplKine  Line  Jnoks."  Aiiplira- 
tioiis  to  Messrs.  Hascllino,  Livke  &  Co.,  7  ami  8,  Soutliarn(itoii  Imild- 
ings,  Clianceiylaiio,  W.C. 

Piiteiit  Xo.  28,805/1903,  for  "Improvements  relating  to  Electric 
Furnaces."'  Apply  In  Messrs.  Ha.>*eltinc,  Lake  &  Co.,  7  and  8,  Sonth- 
amptonbuililin'TS,  Clianccrv-lane,  W.C. 

Patents  Nos,  26,673  1902  and  3,891/190?,  for  "Improvements  ro- 
li4tini,'  to  Devices  for  the  Measurement  of  Electrical  Ener^'V  "  and 
"  Improvements  in  and  i^lating  to  Electrical  Enerjry  Matters.  "  Apply 
to  Messrs.  Ha.«eltine,  Lake  &Co.,7  and  8,  Southampton-buildings, 
Chancery  lane,  W.C. 

P.itont  \o.  1'.I!I7'.V1!K'4  for  "  Improvempnts  in  Ma!»netic  Whf'els  or 
Electroniatrnetic  Motors."  Ap])lication-^  to  Me.-^srs.  Ilaseltinc.  Lake  & 
Co.,  7  and  S.  Southampton  Ruildinws.  Chancery-lanp.  London,  W.C. 

Patent  \o.  24liS*.t/n)04  for  Improvements  in  and  rclatinir  to  Electric 
.Storage  Batteries.  Ajipliiations  to  Messrs.  Hascltinc,  Lake  &  Co., 
7  and  S,  Southamj>lon  Huildings.  London.  W.C. 

Patents  Nos.  23,501/1899,  "  For  Im[)rovements  in  Vacuum  Tube 
Lighting,"  an<l  12,382  02  relating  to  "An  Im|)roved  System  of 
Electric  Lighting."  Applications  to  Messrs.  Lloyil  Wise  &  Co.,  46, 
Lincoln's  Inn-tields,  London,  W.C. 

Patent  Xo.  28,820/02,  lelating  to  "  Improvements  in  Electrodes  for 
Primarv  Batteries. "  Applv  to  Messrs.  Lloyd  Wi.se  &  Co.,  46,  Lincoln's 
Inn-fields,  London,  W.C. 

Patents  Nos.  15.215  95,  8,180/97,  21,548/96,  14,637/1900,  20.68202, 
20,683  02  and  20,684  02,  all  relating  to  "Improvements  in  and  Per- 
taining to  Telegraphic  Printing  Apparatus,  Typewriters,  Apjiaratus 
for  Punching  Strips  of  Paper,"  &c.  Apply  to  Messrs.  Lloyd  Wise  & 
Co.,  46,  Lincoln's  Inn-Helds,  London,  W.C. 

Patents  Nos.  7,585/03  and  5,913/05,  "  Relating  to  Apparatus  for 
enabling  Telephonic  and  Telegraphic  Messages  to  be  Transmitted  over 
thesame  Line  "  ;  and  Xo.  12,691  01.  "  Belating  to  Apijaratua  for  the 
Simultaneous  Transmission  of  Telephonic  and  Telegraphic  or  other 
Currents  over  the  same  Line."  Applications  to  Messrs.  Lloyd  Wise 
&  Co.,  46,  Lincoln's  Inn-fields,  London,  W.C. 

Patent  No.  10,219  1900,  relating  to  "Improvements  in  Electric 
Energy  Meters.''  Applications  to  Messrs.  Lloyd  Wise  &  Co.,  46,  Lin- 
coln's inn  Fields,  London,  W.C. 

Patents  Nos.  4,6221900,  "  For  Improvements  in  and  Mechanism  for 
Reversing  Electromotors  "  ;  and  1,617/1900,  "  For  Improvements  in  or 
connected  with  Carbon  Contacts  for  Electrical  Switches  and  the  like." 
Applications  to  Messrs.  Brewer  &  Son,  33,  Chancery-lane,  London,  W.C. 

Patent  No.  21,890,1903,  relating  to  "Apparatus  for  Extracting 
Rubber,  fiums,  &c."  Inquiries  to  Messrs.  Cruikshank  &  Fairweather 
(Ltd.  I,  65  *  66,  Chancery-lane,  London,  W.C. 

Patent  No.  13,686/1, 9C0,  for  "Improvements  in  Type  Writing- 
Machines."  Applications  to  Messrs.  Sloan  &  Lloyd- Barnes,  34,  Castle 
street,  Liverpool. 

Patents  Nos.  8,725/1,897  &  3,t66.v  3,666n  and  3.666c  1903,  for  "  Im- 
provements in  the  Art  of  and  in  Apparatus  for  Generating  Music  Elec- 
trically. "  Applications  to  Messrs.  Sloan  &  Lloyd-Barnes,  34,  Castle- 
street.  Liverpool. 

Patents  Nos.  16,578, 1904  and  12,994/1904,  relating  to  electric  tele- 
graphs. Applications  to  Messrs.  Wheatley  &  Mackenzie,  40,  Chancery 
lane,  London,  W.C. 

Further  particulars  of  the  above  patents  are  given  in  advertisements 
on  another  page. 

Railway  Signalliug  Apparatus. -The  proprietors  of  British 
Letters  Patent  Xo.  20,182.01,  "  Relating  to  Railway  Signalling 
Apparatus,"  desire  to  license  British  manufacturers  to  make  in 
Great  Britain  railway  signalling  apparatus,  or  they  would  consider 
propositions  for  the  sale  of  same.  Further  particulars  of  the  patent 
are  given  in  an  advertisement,  and  applications  should  be  made  to 
Messrs.  Boult,  Wade  &  Tennant,  111-112,  Hatton-garden,  London, 
E.G. 

CATALOGUES,  &c. 

Conlnd  VoUmeler-t,  Sii/nal  Lamps,  .ic. — The  Union  Electric  Co., 
Park-street,  Southwark,  London,  have  issued 
list  Xo.  8,012,  which  gives  particulars  and 
prices  of  "  Union  '  contact  voltmeters, .re- 
lays, signal  bells  and  lamps  for  use  on  direct 
and  alternating  current  circuits.  The  con- 
tact voltmeter,  with  its  carefully  designed 
contacts  and  oil  damper  faltils  all  require- 
ments both  for  d.c.  and  a.c.  circuits.  In 
order  to  excite  coils,  &c.,  requiring  a  con- 
siderable current  it  is  necessary  for  the 
contacts  in  the  voltmeter  to  be  relieved 
from  the  full  duty,  and  this  is  achieved  by 
the  use  of  special  relays  having  very  ample 
contact  surfaces,  tlius  permitting  heavy 
currents  to  How  and  be  interrupted  without 
harm  or  loss  of  reliability.  In  order  to  show 
that  the  [contact  voltmeter  is  either  on  the 
maximum  or  minimum  pressure  contact  a 
signal  bell  is  desirable,  and  the  illustration 
shows  a  pattern  with  bell  and  two  lamps, 
each  lamp  illuminating  a  different^  colonred 
glass. 


Union  ELEcrtic  Co.'s 
Contact       Voltmeteh 

SiOSAI.  APfAR.lTCS.WITH 
Two  I/AUF.S. 


IMPORTANT    NOTICE. 

Extra  Copies  of  "  The  Electrician  "  Special  Mining  Issue 
(July  10th,  1908K  are  obtainable,  price  1,-  nett  (post  free. 
U.K.,  1/4;   abroad  1/6). 


Simplex  Wires  and  Ca>fe».— Simplex  Conduits  (Ltd.)  have  issued 
section  W  of  their  catalogue,  devoted  to  wires  and  cables.  Par- 
ticulars and  prices  are  given  of  a  variety  of  electric  light  wires  and 
cables,  flesible  cords,  bell  wires  and  telephone  cables,  jointing 
material,  Leclanchc  and  dry  cells,  &c.  The  simplex  V.I.R.  wires 
and  cables  are  stated  to  be  British  made  in  accordance  with  the. 
Engineering  Standards  committee's  speciCca'ion.  and  all  grades 
are  of  guaranteed  insulation  resistance.  The  company  supply 
"Association,"  "  Non- Association"  and  "Competition"  quality 
cables,  which  are  listed  in  the  catalogue. 

Electric  Hoofers.— Messrs.  Marples,  Leach  &  Co.,  Adnil-building, 
Artillery-lane,  K.O.,  have  ready  a  4  page  illustrated  pamphlet 
giving  particulars  and  prices  of  the  "  Adnil  '  electric  hooter,  wliich, 


Fig.  1. 

it  is  claimed,  is  unrivalled  as  a  signalling  apparatus  for  mines, 
railways,  smelting  works,  foundries,  warehouses,  motor  cars  and 
motor  boats  and  other  marine  purposes.  The  hooters  are  made  for 
hattery  and  machine  working  at  standard  voltages,  but  they  can  be 
adapted  to  all  kinds  of  currents  and  voltages,  and  the  firm  will- 
supply  them  for  any  pressure  for  direct  or  alternating  current  cir- 
cuits.     Fig.  1  shows  the  hooter  in  gas  and  water  tight  cast-iron 


Fio.  2. 

easing,  and  Fig.  2  is  a  representation  of  the  "Adnil"  hooter, 
complete  with  accumulator  flexible  cord  and  watertight  contact 
switch. 

Circuit  Breakers.— UessYS.  Cecil  Hodges  &  Co.  issue  a  leaflet  of 
particulars  and  prices  of  their  automatic  no-volt  circuit  breakers, 
which  have  been  designed  for  the  protection  of  a.c.  motors  under- 
the  new  Board  of  Trade  regulations.  These  circuit  breakers  are 
constructed  for  all  voltages  up  to  600,  and,  among  other  advantages, 
it  is  claimed  that  they  are  certain  in  action. 

Shijipei/'s  Chemical  ft-crtrion/ser.-  Shippey  Bros.,  13  and  14, 
King-street,  Cheapside,  have  ready  a  lealiet  giving  particulars, 
prices  and  directions  for  using  their  chemical  decavboniser,  for  which 
It  is  claimed  that  it  removes  all  carbon  and  resinous  matter  from 
petrol  and  gas  engines  and  increases  the  power  of  the  engine  by  20 
to  2r)  per  cent.  Particulars  are  also  given  of  the  "Shippey  "  com- 
pound decalciBcr  for  removing  and  preventing  incrustations  of  lime 
and  other  substances  from  the  interior  of  radiators,  water  j^cket^, 
pipes  and  connections  of  petrol  and  gas  engines. 

Coal  Citlttrs  and  Ilauhige  6V<(C. —Messrs.  Mavor  &  Coulson's 
monthly  card  calendar  for  August  contains  further  data  relating  to 
the  lirm's  pick-quick  electric  coal  cutter.  .\  leaflet,  giving  particu- 
lars of  electrically-driven  haulage  gears  has  also  been  issued. 

Distribution  Boanh.— The  Simplex  Progress  sheet  (publication 
No.  277)  deals  with  d.p.  and  s.p.  switch  distribution  boards  for  5 
ampere  circuits.  Prices  of  simplex  wood,  base  and  switcli  blocks 
and  porcelain  connectors  are  included. 
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SPECIAL    NOTICE. 

NOW  READY — Vol.  LX.  of  "  The  Electkician  "  (1,016  pagesl, 
Dound  in  strong  cloth.  Price  17?.  6d.;  post  free,  18s.  6d.  Also  ready 
Cases  for  Binding.     Price  2s. ;  post  free,  2s.  3d. 

A  complete  setof  "TiiK  Electrician  "  (1860-1865— 1878-1908)  can 
be  supplied.  A  number  of  odd  volumes  and  some  odd  old  back  num- 
bers, to  helj)  in  making  up  complete  sets,  are  also  now  available. 


Lundberg  Ingenuities. — We  have  received  from  Messrs.  A.  P.  Lund- 
berg  &  Sons  another  of  their  most  interesting  pamphlets  relating  to 
their  specialities.  It  has  always  appeared  to  in  that  there  is  some- 
thing remarkable  in  the  numerous  permutations  and  combinations 
which  can  be  made  with  "  Lundberg  "  switches  and  fittings,  and  we 
can  only  admire  without  daring  to  imitate.  The  improved  HV 
ceiling  rose  is  fitted  with  a  novel  tj-pe  of  terminal  which  allows  the 
fitting  to  be  threaded  on  to  the  leads,  and  in  the  case  of  the  "  loop  in  " 
type  plenty  of  slack  can  be  brought  in.  This  enables  the  end  of  the 
■wire  to  be  twisted  and  properly  attached  without  any  cutting  being 
necessary.     We  also  notice  a  "  Trifles  "  ceiling  rose  shown  in  Fig.  1 


Fig.  1. — Lundberg  '•Triplex'" 
Ceiling  Eose. 


i'la.  2. — Lundberg   "  M.I. P. 
Ceiling  Rose. 


which  is  specially  adapted  for  two-way  work  and  has  many  "  Lund- 
bergian "  applications.  Another  ingenious  arrangement  is  the 
"  Detachable"  ceiling  rose  shown,  whose  current-carrying  parts  are 
pi-oteeted  from  leakage  or  "  shorts,"  while  an  efficient  cord-grip  is 
also  provided.  The  plug  is  fitted  with  two  split  contact  pins  similar 
to  those  in  the  "  Universal  '  wall  connection.  Another  ceiling  rose, 
the-'  M.I. P."  (see  Fig.  i)  is  fitted  with  holes  for  the  insertion  of  a 
plug,  thus  greatlj'  increasing  its  possibilities.  The  catalogue  contains 
many  interesting  illustrations  and  should  prove  of  service  to  those 
engaged  in  wiring  work.  , 

Another  pamphlet  from  the  same  firm  deals  with  wall  connections. 
The  speciil  features  of  these  have. already  been  noted  by  us,  and  are 
probably  so  well  known  to  our  readers  that  they  require  no  further 
introduction. 

Trollei/  iri'rc.— The  British  Insulated  &  Helsby  Cables,  Prescot, 
Lanes.,  have  issued  leaflet  P77,  which  deals  with  the 
Prescot  non-  fouling  trolley  wire,  for  which  the  fol- 
lowing special  advantages  areclaiiued  :  Non-fouling 
fittings,  no  bumping  or  arcing,  no  crystallisation  ofthe 
trolley  wire,  reduced  pressure  on  the  trolley  boom, 
considerable  saving  in  trolley  wheels  and  wire,  low 
cost  of  maintenance  and  perfection  in  running.  The 
illustration  shows  the  trolley  wire  fitted  with  a  straight 
line  mechanical  ear. 


Tehijrapli   mid   Telephone  Insulators.   Tools,  <l'c. — 

Thelndia  llubber,  Gutta  Percha  it  Telegraph  Works 

Co.,  Silvertownand  London,  have  issued  their  revised 

price  list,. No.  30,  of  insulators,  fittings  and  tools  for 

telegraph  and  telephone  lines.  A  variety  of  insulators, 

c.ible  reels,  brackets  for  iron  and  wood  poles,  tools, 

itc,  is  listed.     Stock  items  only  are  priced,  but  close 

Siiowixa  '      quotations   wilL  be  given   by  the  compiny  for  large 

"  PiiKscoT  "     quantities  of  any  special  sizes,  and  any  kind  of  high- 

NoN. Fouling    tension    insulators,    in   white   or    brown    porcelain, 

TiiOLi.Kv        with  or  without  supports,  will  also  be  cpioted  for  on 

WiiiF.  request.  ■    ■        >. 

"  Ailnil  "  Afiiiillir  Filnmenl  Ij'impx. — Net  another  metallic 
filament  lamp.  We  have  received  from  Marples,  Loach  &  Co.  par- 
ticulars of  the  "  Adnil  "  lamp,  which  they  are  placing  on  the  Kng- 
lish  market.  This  lump  is  made  botli  for  high  and  low  voltages  in 
various  candle  powers  ranging  from  !j  to  100,  though  the  '2^>0  volt 
lamps  are  not  yet  supplied  for  candle-powers  less  than  .'JO.  Their 
approximate  life  is  1,000  hours,  and  their  efficiency  is  1'2^>  watts  per 
English  can<llcpowcr.  They  are  suitable  for  both  ft.c.  and  li.c. 
circuits,  and  the  usual  rulos  as  to  series  burning  must  bo  observed. 

BANKRUPTCIES,  LIQUIDATIONS.  &c. 

In  the  bankruptcy  of  William  T.  Uarnctt,  cable  manufacturer. 
Bradford,  the  gross  liabilities  are  returned  at  £9\,'.H'i,  expected  to 
rank  i,';!l,.'!l!0,  assets  (after  deducting   preferential  creditors)  esti 
mated  to  produce  i'H.l'il),  leaving  the  doliniency  X'!!t,201.     Stock 
in-trade,  which  cost  X4,<i02,  is  valued  at  i'2,H(iH. 

llelibiir  Httribiil«H  failure  Ici  depreciation  in  value  of  real  e.ttad", 
heavy  bank  plmr|/et<,  tluctualion  in  price  of  <'(ip|jer.  cable  and  otliir 
mucliinery,  ic.  lie  began  buHiiioH-*  in  1883  an  u  wor^tted  «pinncr,  in 
wliicli  bo  lost  lieovily.     In  Seplenilier,  1902,  lie  started  busiiie-<s  a«  an 


electric  wire  and  cable  manufacturer,  but  this  proved  a  failure  owing 
to  loss  on  contracts  ami  tlie  heavy  fall  in  copper.  There  was  a  lo.=s  on 
trading  for  13  months  ended  March  31  last  of  £8,000.  From  .June, 
1904,  to  Feb.  14  last  be  had  a  partner,  but  the  latter  had  introduced 
no  capital.  At  a  meeting  of  the  creditors  on  Wednesday  Mr.  Edgar 
Musgrave  was  appointed  trustee,  and  the  following  were  appointed  to 
act  as  a  committee  of  inspection  :  Messrs.  Thos.  Paton,  —  Hustler, 
(i.  W.  Laugliton,  11.  W.  Johnson  and  H.  .Jowett.  Following  are  the 
principal  creditors :  — 
C.  .L  Garnett .£2,805 


805 

R.  R  Griffin  

£60 

SS' 

.T.  Muscrrave  &  Co 

41 

472 

Harrison  Bros 

40 

295 

Pearsall&Co 

39 

267 

Britannia  Ruljber  Co 

35 

260 

W.  Hinder  

.      30 

256 

.J.  H.  Holdsworth 

.      30 

180 

Martin's  Metal  Co     

29 

179 

Cresswells'  Asbestos  Co 

27 

168 

Beecroft  &  Wightman 

.      23 

123 

1).  McDougall  (jun.)  &  Co.  . 

.      21 

70 

Clark,  Sons&  Co 

20 

70 

Bradford  Bobliin  Co 

.       19 

63 

United  Asbestos  Co. 

F.  Smith*  Co 

S.  W.  Whaley  &Co 

McConnell  &  Co 

Ramsden,  Camm  &  Co.    ... 

.J   Slater  &  Co 

L.  N.  Greenbaum  &  Sons... 

G.  W.  Laughton  &  Co 

A.  Thornton,  Son  &  Co.  ... 

I.  Frankenburg  &  Son  

Ancoats  Vale  Rubber  Co.. 

T.  Paton  d-  Co 

Tajlor,  Jetferj'  &  Jessop  .. 

At  Kilmarnock  Sheriff  Court  last  week  Jas.  Allan  Wilson,  elec- 
trical engineer,  &c.,  Kilmarnock,  was  examined.  Assets  j£310, 
liabilities  £2,450. 

Debtor  started  business  about  five  years  ago  with  obligations  for 
borrowed  money  of  between  £400  and  £5C0.  About  £800  of  the  defi- 
ciency was  never  in  the  business,  part  of  it  having  been  borrowed  to 
l^ay  accommodation  bills.  The  electrical  business  had  never  paid. 
Debtor's  average  drawings  from  the  business  were  £295  per  annum. 
The  excess  of  drawings  over  profits  for  the  whole  period  was  £822 
odd.  There  was  £674  accounted  for  by  the  diHerence  between  the 
valuation  which  had  been  made  in  the  bankruptcy  and  bis  own  valua- 
tion of  the  stock.     Examination  concluded. 

The  public  examination  of  Richard  Paley  Gardner  and  CoUinson 
Hall  (carrying  on  business  as  Hall  &  Gxrdner,  at  Chobham)  took 
place  on  Tuesday. 

Li:ihilitie«  are  stated  at  £8.802  and  the  estimat«l  surplus  is  £1,061. 
Di-Ktor  Hill  stated  that  in  ll'Oi!  he  became  associated  with  Mr.  Gardner 
in  connection  with  a  schciiic  for  the  construction  of  Ii.^ht  railways  in 
Surrey,  and  in  the  following  year  they  formed  (he  West  Surrey  Light 
Railway  Co.  (J>td.)  to  cany  thnninh  llic  scheme.  They  acted  as  direc- 
toj-s  of  tbc  com]»any,  whicli  obtaineil  orders  for  the  construction  of  light 
railway.^  from  Guildford  to  Stoughton  and  from  Woking  to  Bag.shot. 
Fiilurewas  brought  about  by  pressure  of  petitioning  creditors.  Exami- 
nj.tion  concluded. 

Claims  against  Blackpool  Electric  Tramways  (South)  (Ltd.) 
(in  liq.)  by  Oct.  5  to  A.  McGowan  &  J.  McWilliam,  43,  Castle- 
street,  Liverpool. 

Rowland  Barnett  &Co.  (Ltd.)  is  being  wound  up  voluntarily.  Mr. 
J.  W.  Pace,  Emerson  chambers,  Newcastle-on-Tyne,  is  liquidator. 

The  Private  Telephone  Co.  (Ltd.)  is  being  wound  up  voluntarily. 
Mr.  0.  H.  Rosefield,  St.  Wilfred'sroad,  New  Barnet,  is  liquidator. 
A  meeting  of  creditors  will  be  held  Aug.  26  at  27,  Ohanoery-lane. 
London,  W.C. 

A  meeting  will  be  held  on  Sept.  .SO  at  Watergate  House,  York- 
buildings,  Adelphi,  London,  W.C,  to  receive  an  account  of  the 
winding  up  of  Santil  Limited. 

Winding-up  Petition.— A  petition  for  winding  up  Electrical 
Instrument  Manufacturers  (Ltd.)  will  be  heard  at  Edmonton 
County  Court  on  Sept.  14. 


PATENT  RECORD. 


APPLICATIONS  FOR  PATENTS. 

Note.  —  Tin  undc-mentiotifd  Ai)i)licatioii.i{crc''i>l  thour  7narkctl  \)  are  no 
open  to  puhlir  inspertian  unlil,al'ter  aeoplanre.  oj  Complete  Sprcifirationf 
Those  viarked  t  are  open  for  iti^peefion  I'J  tnonlh^  after  the  dale  altaehed 
Id  them,  if  they  have  not  been  pnlilished  prerionxli/  in  the  ordinary  eonr■^e 
Xamcs  ivithin  parent hcsen  arc  those  of  com)nnnicator.i  o/'  iiwenlion-i.  When 
Complete  Specification  accomjvinies  application,  an  cvtltrink  M  affixed. 
.\pril   HI.    I!tll8. 

8.l4.'i    MciWRING.      Tafeguards  fur  Iranuars  anil  llic  like. 

S.t41l  'riilin.      Sunk-swilch  box  and  cover. 

S.-tl>2    Henammi  Kkiiar-.Xov.     Side  life  guanls  for   Iramwny  vehicles. 

S.tli?  .Iai  K.      Driving  and  braking  gear  for  Dverhend  eleitric  cranes. 

s.tTI    N'ekitvm.   Ltd.,  &  .Smith.      Fleclric  healing  apparatus.* 

S.IT'.I    Minus  &  .Stanton.      .Magnetically  iiperateil  ignilinn  [ilugs. 

H.lSl    Hknsteaii.      Klectri inl.icl    makers,  dislribulnrs.  A'c. 

H..'i2l    NiiRTii  &   I'l'.i  K.      .Mlrrnalinj;  cuircnt  ilistribiition  systems. 

H..'')^:!    HKIiii.       I'lirbii electric    generator    svslem".      (I):iti'    applied    for. 
2(t/t/tt7.)*t 

H..V2:i  OiiEitLiEs.     Reinforced  I'onerclo  pole.* 

H,.'")4:!    HKItiiTMEII..      Fixing  electric  punkahs. 

H,r>47  Hi'TinKnT.       Fii'lil  niBgiuMs   for   magnetic  induotirf.       (Dale 
applied  for.  lfi/4/07.)*t 

8,558   DicKMASN.      Kloclric  nnler  and  alarm  app.iradis. 
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8.737 
8.73!t 


8.752 

8.7<i!» 
8,77:t 
8,787 


April  :!!.   l'.)08. 
S.liTll   PowNAI.i .      KU-ctric  kettles.  urTis,  .Se. 

S.7iy  Marriott.      Pitch  oomiiouml   for  use  ns  an   insulating  eement 
for  as.sistiiig  in  the  joining  or  oonneeting  of  electric  cable  cores 
or  electric  wires  or  for  coating  electric  cubic  joints  or  joined 
electric  wires  with  a  ductile  tiexible  insulating  and  waterproof 
covering. 
HoPTON.     Filaments  or  bodies  for  incandescent  electric  lamps.* 
Prather.     Wave  motors.     (Date  applied  for.  30/4/07.)* 
8,74t)  Ai"i;KR.     Incandescent  filaments.* 
8,748  .McN'ai.i.v.     Klectrical  cut-out.s. 

April  22.   1!K)8. 
Lii.i.icKAr.     Sparkless  surface  contact  electric  motor  starter  and 

automatic  regulator. 
Bl.iM.     ."^parking -plug.      (Date  applied  for,  ll/ti/07.)* 
HoH.M.      Electric  lamps. 

Pkstans.     Electrical    ignition    apparatus.     (Addition     to    No. 
.51!)4/07.) 
8,794  Carpenter.     Storage  batteries. 

April  23,   1908. 
8,848  Dickson  &  Reeser.     Incandescent  electric  lamps. 
8,850  Fry.     Utilising    waste    steam    power    in    connection    with    the 

production  of  electricity  by  steam. 
8,863  Gi'NNiNc;.     Time-controlled  electric  switches. 
8.869  &  8.870  Mountain    &   Gibson   (Ltd.)  &   Head.     Vehicles  for 

tramways  and  railways. 
8,874  Lew  &  .Mehlhose.     Electric  ventilator.* 
8,887  LfTZ.     Apparatus  for  disinfecting  telephones.* 
8,904  BouNEAU.     Electrical  furnaces.     (Date  applied  for,  24/4/07.)* 

April  24.  1908. 
8.SI30  Knight.     Electrically  driven  percussive  tools. 
8.934  Edridc.e  &  .Jistinien  &  Pradel.     Electric  block  system  and 

apparatus. 
8,902  Bray-  &  Bray'.  Makkham  &  Reiss  (Ltd.).      Insulated  electric 

conductors,  and  contacts. 
8,968  Siemens  Bros.  &  Co.  (Siemens  &  Halske  Akt.-Ges.,  Germany.). 

Installations  for  electrically  controlling  railway  points.* 
8,972  Balsillie.     Generators  for  high  frequency  electric  currents. 
8,984  Hunter.     Telegraphic  instrument. 
8,986  Brown.     Electric  telegraphy  and  telephony. 
8.991    Electrical  Co..  &  Schaefer.     Arc  lamps. 
8,996  Societe   Anonyme    L'Electricite    Moderne.     Apparatus   for 

storing  the  heat  furnished  by  a  source  of  electricity.     (Date 

applied  for,  6/4/08.)* 

April  25,   1908. 
9,023  Denieport.     Construction  of  electric  condensers.     (Date  applied 

for,  30/9/07.)* 
9,033  Fynn.     Commutating  dynamo-electric  machines. 
9.042  Houohton.      Electrodes  for  the  application  of  high-frequency 

electric  currents. 
9,077  Lake.     (Paul  Schroder,  Germany.)     Insulating  wire  conductors 

for  electric  currents.* 
90,80  VVardle.     Secondary  batteries  or  accumulators. 

April  27.   1908. 
9,090  Si.MPSON  &  Brown.     Insulating  machines  for  electrical  apparatus. 
9,097  Deutsche  Gasgluhlicht  Akt.-Ges.  (AuerGes.).     Holders  for 
tungsten    filaments    in    electric    lamps.     (Date    applied    for, 
13/2/08.)* 
9.099  Wermann.     Trolley  for  electric  railways  and  tramways.* 
9.128  Grimler  &  Neyland.     Flexible  stands  for  supporting  electric 

lamps.* 

9.133   Hawkins.     Electromotor. 

9,146  Akt.-Ges.    Brown.    Boveri 

(Date  applied  for,  26/4/07.)* 

April  28, 

.Ma.tor.  Stevens,  &  Stevens. 


9,195 
9,203 


&    Cie.      Electric    transformers. 

1908. 
Electric  lifts. 
Signalling  apparatus  for  electric  railways 


9  222 
9!231 
9,237 


9,241 


Pringle  &  Green. 
and  tramways. 

Carpenter  &  Banks.     Arc  lamps. 

&   9.232   Lewers.     Electric  railway  signalling  systems. 

Ali.ge.meine  Elektricitats  Ges.  Devices  for  protecting  trans- 
formers, lahles  and  other  electrical  apparatus.  (Date  applied 
for.  29/4/07.)* 

Jones.     Arc  l.imps.     (.\ddition  to  No.  3060/07.) 

April  29,  1908. 

9.2.54  Kenneiiv.      Elec  tricity  integrating  meters 

9.257  Cochran.      Incandescent  eleitric  lamps. 

9,21)0  Guy.     Electrical  contact  breakers. 

9.288  Aron.     Electricity  meters.* 

9.289  Aron.     Multiple  tariff  electricity  meters.* 
9,291  Kotyra.     Electromagnets. 

9,309  Cam.bnuar.     Radiation  receivers. 

April  30,   1908. 

9.323  Stratton   &   Claremont.     Jlechanical  connectors   for  electric 

cables.* 

9.324  ViGAR.     Arc  lamp  coupling. 

9,335  Brown  &  Rudall.     Electrical  and  attendant  arrangements  for 
controlling  the  locking  and  unlocking  of  railway  carriage  doors. 
9,360  Millard.     Trolley  head.* 


9.403 
9,405 

9.479 

9.4S1 

9.501 
9,502 

9,.509 

9.5  IS 
9,537 

9,546 
9,552 


Pringle.      lirakes    for    tramways    ami    railways.      (.Addition    tf> 

No.  15,943/06.) 
Mbbiguet.     Plates  for  electrical  accumulator«. 

May   1,   19f>8. 

ScHAFFER.  Hooks  for  electric  glow-lamp  lilaments.  (Date 
applied  for.  3/5/07.)* 

Rorke  &  Rorke.  System  of  healing  by  electricity  and  appa- 
ratus for  u.se  in  connection  therewith.* 

Baooett.     .Arc  lamps.* 

Ai.loemeine  Electricitats  (!es.  -Arc  lamps.  (Date  applied 
for.  2/5/07.)* 

.Mii.es.     Electric  switches.* 

.May  2.    1 90S. 

B-VKEK.      Electrical  transmission  of  half-tone  or  line  photographs. 

Vaughan  &  Birch.  Metallic  liftings  for  electric  continuity 
system. 

Walker.     Alternating  electric  current  induction  motors. 

Bkown.  Electrical  block  signalling  apparatus  for  railways. 
(Date  applied  for.  S/.5/07.  .An  invention  comprised  in  Applica- 
tion No.  10.687/07.     Addition  to  No.  2413/07.) 


12,420 

12,871 

12.907 
12,913 
12,960 

13.270 
13,342 
13,582 
14.150 
15,109 
16.383 
16,513 
16,530 

16,865 
16,956 
16,968 
17,012 
17,655 
17,680 
17,704 

17,830 

18,045 

18,346 
18,515 

18,648 

19,101 
21,087 

21,408 

21,470 

21,811 

22,259 
22.349 
22,467 

22,609 
23,709 

23,756 
24,212 

24,670 


24,702 
2.5,391 
25,919 
26,530 

26,834 

27,090 

27,401 
27,447 

28,690 


Dynamo- 
Electrically 

Receiving 


SPECIFICATIONS  PUBLISHED. 

1907  Specifications. 
Lancashire  Dynamo  &  Motor  Co.  &  .Stansfield 

electric  machinery. 
GoRNALL    &    Union    Rubber    &    Chemical   Co. 

heated  vulcanizer. 
Newitt.     Electrical  counting  and  indicating  gear. 
Irving.     Reciprocating  electric  motors 
Marconi's  Wireless  Telegraph  Co.  &  Franki.tn. 

ajiparattis  for  wireless  telegraph}'. 
Cossor.     Mercuiral  thermostatic  circuit  "  closers." 
Richardson  &  Vaughan.     Electrical  production  of  ozono. 
Jones.     Resistances. 

Moore  &  Powles.     Electrical  signallmg  apparatus. 
Dickson.     Combined  telegraph  and  telephone  apparatus. 
Appi.ey'ard  &  QuiGGiN.     Electric  light  fittings. 
Wise.     (.Mailloux.)     Cooling  electric  machinery. 
B.T.-H.   Co.  ((i.E.   Co..   U.S.).     Refractory  metallic  conductors 

for  incandescent  lamps. 
Brookbs.     (Asbestos  Wood  Co  ).     Insulating  materials. 
Angold  &  Maxim  Electrical  Co.     Arc  lamps. 
Martin.     Electrical  resistance  device 
Bevis  &  Krause.     Wall  jilugs  and  sockets, 
Heys.     (Scott  Electrical  Co.)     Arc  lamps. 
Stone.     Space  telegraphy.     (Date  applied  tor,  3/8/06.) 
Marzi.     Loud  speaking  telephone  apparatus.     (Date  applied 

for,  25/4,07) 
Allison    (Speitschka).     Electrical   attachment    for   racking   off 

casks. 
Felten     &     Guilleaume-Lahmeyerwerke     A.-G.     Inverted 

repulsion  electric  motors.      (Date  applied  for  15/8/06.) 
Dawson.     iShadc  holders  and  shades. 
B.T.-H.   Co.   (G.E.   Co.,   U.S.).     Protective  devices   for  electric 

transmission  systems. 
Brown.  Boveri  et  Cie.  A.-G.     Steam  turbines.     (Date  applied 

for.  20/12/00.) 
RiwsoN  &  Sager.     Electrical  water  heater. 
Coombs.     Diaphragms  for  phonographic  and  telephonic  appa- 
ratus. 
Thompson.     (Gcs.    fur    Drahtlose    Telegra]ihie.)     Detector    for 

wireless  telegraphy. 
Bl(«a.m  (Siemens  &  Halske  .A.-G.).     Incandescent  lamps  having 

metal  filaments. 
Benkather  Mas(  HiNE.vKAiiiiiK  A.-G.     Control  of  electric  motors. 

(Date  applied  for.  3/10/06.) 
Etchells.     Controlling  locks  for  the  well-doors  of  electric  lifts. 
Etchei.ls.     .Switches  or  controllers. 
Pinot.     Rotary  transformers  for  electric  current.     (Date  applied 

for.  9/11/00.) 
Craig.     Trolley  mechanism  for  electrically  propelled  cars. 
Underwood     &     Smith.     Dynanio.clcctric     machines.     (Date 

applied  for.  27/10/00.) 
DiEHL  &  Becker.     Electric  fans.     (Date  applied  for,  22/4/07.) 
Johnson.     (Felten   &   Ciuilleauuie-Lahmcyerwerke  A.-G.)  Elec- 
trical indicating  or  recording  targets. 
Elektrizitats  .A.-G.  voh.m.  Sciiuckkkt  &  Co.     .Arrangements  on 

electricity  meters  for  determining  the   maximum  consumption. 

(Date  applied  for,  20/11/06.) 
Rennert.     Automatii-  cleitrical  fire  alarm  sy.stems. 
Kakns.     Rail  bond  for  rail  joint  circuits. 
Ferguson.     Electricity  generators. 
tJES.  FUK  Drahtlose  TELE<iRAPHiE.     Radio  telephony.     (Date 

applied  for.  19/12/06.) 
Haddan    (.Synchronous  Static   Co.).     Apparatus  for   producing 

high  frequency  discharges. 
Gill.     Bracket  for  supporting  or  locating  cables,   pipes,  and 

the  like. 
Rawlinos  &  S.MiTH.     Fuses. 
Siemens  Bros.  Dynamo  Works,  &  Clift.     Safety  devices  for 

electric  winding  plants. 
KiTSEE.     Cable  telegraphy. 
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1908  SpEcincATiONs. 
401   Edison.     Electrolytes    for    alkaline    storage    batteries.     (Date 
I  applied  for.  10/5/07.) 

559  Dracek  &  1)ra(!KR.     Electric  lamps  for  miners'  helmets. 
2,676  LoEBL  &  British  Ever  Ready  Electrical  Co.     Holders  for 

incandescent  lamps. 
3,465  ANDER.SSON.      Clutch  for  arc  lamps.      (Date  a] iplied  for.  18/2/07.) 
6,157  Bosch.     Electric  ignition  for  large  internal-combustion  engines. 

(Date  ai)plied  fo^  16/9/07.) 
7,041   Rummer.     Production  of  powerful  interrupted  electric  impulses 
of  high  frccpiency.     (Date  applied  for,  8/1/07.) 


COMPANIES'  MEETINGS  AND  REPORTS. 


BRIGHTON  &  ROTTINGDEAN  SEASHORE  ELECTRIC  TRAMROAD  CO.— 

The  report  for  the  year  ended  Dec.  31  last  state.s  that  the  balance  of 
revenue  was  £2,132.  Sundry  creditors  absorbed  £714,  debenture 
interest  £984,  and  the  amouut  due  to  capital  account  was  £454. 

CU  MARCONI  DE  TELEGRAFIA  SIN  HILOS  DEL  RIO  DE  LA  PLATA.  —The 
annu;il  general  meeting  of  shareholders  of  this  company  was  held  on 
July  24th.  Col.  Sir  C.  Euan-Smith,  chairman  of  the  parent  Marconi  Co. 
stated  that  he  had  received  a  telegram  from  Mr.  Marconi  to  the  eft'ect 
that  he  would  come  to  Buenos  Ayres  early  in  1909.  and  that  he  had  no 
doubt  of  being  able  to  establish  du'ect  communication  between  .\rgen- 
tina  and  Italy  as  soon  as  a  similar  station  to  that  in  Coltano,  Italy,  is 
erected  in  Argentina. 

J  DUBLIN  AND  LUCAN  ELECTRIC  RAILWAY  CO.— At  the  meeting  last 
week  Air.  \Vm.  .Mooney.  J. P..  said  the  working  of  the  line  continued  satis- 
factory'. Their  gross  receipts  for  the  half-year  were  £3.108.  2s.,  against 
£?,896.  12s.  for  the  corresponding  period  of  1907,  but  expenditure  had 
increased  by  £217.  3s.  4d.  The  sum  contributed  o((t  of  revenue  for 
capital  ]jurposes  since  the  opening  of  the  new  electric  line  in  1000  had 
exceeded  £3.600.  They  had  also  paid  their  debenture  interest  and  the 
preference  dividend  and  maintained  their  permanent  «ay  and  rolling 
stock  in  first-class  order.  The  only  payment  that  remained  to  be  paid 
out  of  reveiuie.  beyond  the  ordinary  cinrent  outgoings  was  £750  and 
interest  still  due  on  the  electrical  equipment  account  and  the  temporary 
indebtedness  to  their  bankers. 

LANARKSHIRE  TRAMWAYS  CO.— At  the  meeting  on  Friday  last  Mr. 
A.  R.  Monks  said  they  were  in  a  position  to  pay  a  dividend  at  the  rate 
of  6  per  cent,  i^er  annum  on  the  share  caoital.  The  traffic  receipts  had 
exceeded  by  over  £4,000  the  corresponding  six  months  of  1907.  There 
had  been  delays  in  completing  the  recent  extensions,  but  negotiations 
were  pending  for  a  supply  of  current  for  the  extensions  so  as  to  ob- 
viate for  the  present  further  capital  expenditure  on  power  station  plant. 

LIMA  RAILWAYS  CO.  (LTD.) -At  the  meeting  on  Wednesday  the 
chairman  (Lieut.  Col.  A.  Brooke)  explained  the  position  with  rega-d 
to  the  Chorillos  Electric  Traraw.ay  Co.  and  the  Santa  Rosa  Power  Co. 
He  hoped  that  the  Associated  Electric  Co.  would  soon  resume  pay- 
ment of  their  monthly  contributions,  as  the  tramway  competition  had 
now  ceased. 

MERSEY  RAILWAY  CO.  -During  the  half-year  ended  June  30  the 
train-mileage  run  was  408,134,  compared  with  411,313  in  the  corre- 
sponding six  months  of  1907.  The  number  of  passengers  conveyed  was 
5,719,572  (against  5,618,462,  exclusive  of  season-ticket  holders).  The 
total  receipts  were  £51,783.  14.s.  4d.,  compaied  with  £49,892.  4s.  5d.  : 
working  expenses  (exclusive  of  charges  for  pumping,  ventilation  and 
lifts)  £33,075.  Os.  Id.  (ecpnil  to  63  87  per  cent.),  against  £31,418.  8s.  8d. 
(62'97  percent.).  The  charges  for  pumi)ing,  ventilation  and  hydraulic 
lifts  for  the  past  half-year  aicounteil  to  £4,070.  Os.  lOd.  (7-86  percent.), 
com|)ared  with  £4,C58.  16s.  lid.  (813  per  cent  ), 

SOUTH  AMERICAN  LIGHT  &  POWER  CO.  (LTD.)  -At  the  meeting  on 
Friday  last  Mr.  F.  II.  .lackson  coiigiatulaled  the  shareholders  on 
having  entered  the  list  of  dividend-paying  comi]anies.  The  60  i>er 
cent,  of  the  gross  receipts  payable  to  the  company  under  its  agreement 
with  the  Hahia  Blanca  k  North-Wcstern  Railway  Co.  for  the  year 
ended  March  51  last  showed  an  increase  of  65i  per  cent. 


NEW  COMPANIES,  STATUTORY  RETURNS, 
RECEIVERS  AND  MANAGERS,  &c. 


NEW  COMPANIES. 

C.  DAVENPORT  &  CO,  (LTD.)  l99,',^35)-Rcg.  Aug.  19,  capital  jC7,0D0 
ill  £1  nhares,  to  adopt  an  agreement  with  (1.  Davenport  for  tlio  uccpii- 
silion  of  the  busimiHs  carried  on  by  him  as  (!.  Davenport  <fr  Ca.,  nnii  to 
carry  on  the  busine.xs  of  nuiiiufaciurerH  and  importers  of  and  agents 
for  goods  iti  connection  with  motors,  motor-cars  and  ('iirriages,  and 
horological,  mechanical  and  electrical  novellleg,  Ac.  I'rivato  com 
pany.  Q.  Davenport  is  governing  director  for  life.  Hog  oHice.  95. 
CIcrUonwell  road,  London,  E.C. 

LIND  ft  CO  (LTD.)  (99,276.)-Rog.  Aug.  21,  capital  £5,000  in  £1 
share  »,  to  acipiire  the  bu.siness  of  an  eloctiical  munufactiirers'  agent, 
general  elec'trician  and  contractor  carried  on  at  Livori>ool  as  Lind  * 
Co.  I'rivato  company.  Firnt  directors,  A.  L.  Lind.  (i,  .St.  J.  Wood 
nnrl  J.  G.  WiUon.     Rog.  oHico,  37,  Moorfieldg,  Liverfiool. 


ROSARIO  &  DISTRICT  RAILWAY  SYND.  (LTD.)  (99,284.)-Reg.  Aug21, 
capital  £60,000  in  £1  shares,  with  objects  chiefly  indicated  by  the 
title.  Private  company.  Reg.  by  Koddard  &  Co.,  St.  Mich.ael's 
House,  3t.  Michael's-alley,  Cornhill",  K.C. 

STATaiOEY  RETURNS. 

SUNBEAM  LAMP  CO.  (LTD.)— Particulars  of  £10,000  debentures, 
created  by  resolution  of  Jan.  28,  1904,  have  been  filed  pursuant  to 
sec.  10  (3)  of  the  Companies'  Act,  1907,  the  amount  of  present  issue 
being  £1,200.  Property  charged:  Compan}''s  undertaking  and  pro- 
perty, present  and  future,  including  uncalled  capital.     No  trustees. 

MORTGAGES  AND  CHARGES. 

"X"  SYND.  (LTD.)— Particulars  of  £3,70D  debentures,  created 
.Tidy  25,  have  been  tiled  pursuant  to  sec.  10  (3)  of   the  Companies  Act, 

1907,  the  whole  amount  being  issued  on  same  date.  Property  charged, 
company's  undertaking  and  property,  present  and  future,  including 
uncalled  ca|iital.     No  trustees. 

KEYNSHAM  ELECTRIC  LIGHT  &  POWER  CO.  (LTD.)-Particulars  of 
£1,500  2nd  mortgage  debentures,  created  Oct.  9,  1905,  have  been  filed 
pursuant  to  sec.  10  (3)  of  the  Companies  Act,  1907,  the  amount  of  the 
present  issue  being  £359.  Property  charged,  company's  undertaking 
and  property,  present  and  future,  including  uncalled  capital,  if  any 
(subject  to  1st  mortage  debentures),  and  land  and  premises  at  Keyns- 
ham.     No  trustees. 

NAIROBIE  ELECTRIC  POWER  &  LIGHTING  CO.  (LTD. )— Issue  on  Aug.  12, 

1908.  of  £600  debentures,  part  of  a  series  of  which  particulars  have 
already  been  filed. 


CITY  NOTES. 


MEMORANDA  (Aug.  27).— Bank  rate  2^  per  cent,  (since  May  28, 1908). 
Price  of  silver,  23yd.  per  oz.  Consols  86^,; — '^ir.  for  money  and 
account.  Consols  Pay  Day,  Sept.  1 ;  Stock  and  Shares  Continuation 
Days,  Sept.  9  and  28  ;  Ticket  Days,  Sept.  10  and  29 ;  Pay  Day, 
Sept.  11. 

Prices  of  Metals  (London). — Copper,  cash,  60|— 61  ;  three 
months,  61J — 61j.  Lead,  English,  13J — 13|S  ;  foreign,  133 — 13-i'i;. 
Spelter,  foreign,  19g— 19J.  Tin,  English,  132i — 133  ;  foreign,  cjish, 
133^ — 133J,  three  months,  134^ — 134|.  Iron,  Cleveland,  cash,  51/7J — 
51/9,  three  months,  50/lli— 51/1.      

ABERDEEN  SUBURBAN  TRAMWAYS  CO.— The  report  for  the  half-year 
ended  June  states  that  the  profit  was  £855.  A  dividend  of  2  per  cent, 
for  the  past  year  is  declared. 

ASCOT  DISTRICT  GAS  &  ELECTRICir?  CO.— The  directors  have  de- 
clared an  interim  dividend  at  the  rate  of  b\  per  cent,  (less  tax)  for  the 
past  half-year. 

CALCUTTA  ELECTRIC  SUPPLY  CORPN.  (LTD.) -During  the  five  weeks 

ended  .Tidy  31   724,011  units   were   delivered  to  consumei"s,  comp.ared 
with  681,826  units  in  the  corresponding  rive  weeks  of  1907. 

CAMBRIDGE  ELECTRIC  SUPPLY  CO.  (LTD.) -An  interim  dividend  at 
the  rate  of  5  [jcr  cent.  (4s.  6d  per  share)  has  been  declared  for  the  [last 
half-year. 

FOREIGN  COMPANIES.— By  sec.  35  of  Ihe  Companies  Ait.  19U7.  com 
panics  inrcirpiuatcd  outside,  but  having  a  |)lace  of  business  in  the  Unitcil 
KiuL'dom,  arc  rci|uircd  within  three  months  from  commencement  of  the 
.\(  t  (.July  1,  liM)8).  or  within  one  month  from  the  establishment  of  a  place 
of  business,  to  file  with  the  Registrar  (ii)  a  certified  copy  of  the  charter. 
statutes  or  memorandum  and  articles  of  association  or  other  instrnnuMit 
constit\itini;  or  dcliuing  the  constitu'ion  i  f  the  company  .and  u  certified 
translation  thereof,  (li)  a  list  of  the  directors  of  the  ccnnpany.  and  (r)  the 
names  and  addresses  of  some  one  or  more  persons  resident  in  the  Unitetl 
Kingdom  authorised  to  accept  on  behalf  of  tile  company  .service  of  pro- 
cess and  any  notices  retpiired  to  be  .served  on  the  company.  .Mteratinns 
in  the  instrunu'nt  or  chances  in  the  directorate,  &c.,  nnisl  also  be  tiled. 
The  company  nnist  also  file  an  ainiiial  statement  as  in  the  case  of  liritish 
1  oiii|i,niii's,      P.ulicid.irs  of  lli.>  I'mIIhw  ing  liav.i  alri'adv  br'cn  filed  :  — 

Sao  Paulo  Tramway,  Light  &  Power  Co.  (Ltd,)  (183l'',(  — Particulars 
tiled  .Aug.  17.  Keg.  in  Ontario  (Cana.l.i)  in  1899  as  the  Sao  Paulo 
Itailu.ay.lliigbl  .1  I'inver  Co.  He-named  in  1899.  Capit.al  $7,500,000, 
in  Slot)  shares.  Hritish  address,  34,  Nichohishme,  E.C,  where  J. 
I)a\  idsnn  is  authorised  to  accept'  serx'ico. 

Arthur  Kopptl  Aktien  Oesellschaft  (90  F).— Particulars  tiled  .\iig.  5  : 
reg.  ill  (iermanv  in  January,  1905.  with  capit.il  M,  10.000,000 (£500,000) 
ui  shares  of  Al.  1,000  (£50)  each,  to  acipiin'  the  busii-.e,><s  of  Arthur 
Koppel  anil  to  carry  on  the  business  ul  maiuifaci mei's  of  railway 
niatcriids  and  tools,  Ac.  Hritish  a  Idress,  '27,  Clement 's-lano,  K.C, 
\\ bei'c  F.  H.  LcistcUow  is  .luthorised  ti>  accept  service. 

STEWARTS  &  LLOYDS  LTD.)  Tho  directors  have  declared  nn  interim 
(li\  iilcud  ,ii  till-  r:itc  of  9  per  cent,  on  tlie  ordinary  shares. 

STOCK  EXCHANGE  NOTICES.— Tho  ftock  Exehanjje  Committee  have 
appointicl  Si  |i;.  2  a  special  sottlina  'I'l.V  in  and  (irnnteil  a  quotation  to 
j;5(l5,iK)t)  (  per  cent,  debenture  utock  of  the  .\nylo-.\ri/i  nlini  TrumioiiiM 
Co.  {Ltd.)  and  have  also  ordered  .191,3.17  £1  fully-paid  ordinary  share,s  of 
the  Mrlrnjiolitnn  /'Irrlrir  TrnnniHii/^  (Uti.)  to  be  ipioted.  The  Committee 
have  bei'M  nskod  to  grant  a  qunlation  U>  a  fiirlhcr  issue  of  SIK)0.0(H>  7  per 
cent,  cumulative  preference  stock  of  the  Mevicon  Light  nnd  Potnr  Co. 
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10 
2 
4 
36 


13 
33 
33 
II 
8 
33 
33 
33 

31 
31 


21 
SO 
20 
2U 
21 
39 
31 
21 
!S2 

8 
20 
32 

8 

8 
33 

8 
33 

7 

33 
31 
33 
31 

7 

7 
33 
81 
21 

32 
13 
31 
32 


liO 
33 
47 
31 
21 

8 
32 

8 


§21; 
21 
21 

§20 
32 

14 
31 
32 
31 
33 
6 

11-0 
32 
21 
33 

(22 

a 

33 
21 
33 


7 
§20 
34 
20 
21 
33 

'II 
38 
33 
31 

,•52 


11 

;7 

101,966 

2(1 

4,0711 

2116 

268 

1,421 


£ 

18,634 

7,1.'>9 

645,382 

f,038 

23,6(0 
5,647 
7,9f4 

34,391 

13l"901 
36,069 

29,491 

50,320 
111,067,010 
36,849 
100.783 
21,106 
16^,823 
36,181 

5,843 

26,544 

k3<2,152 

41,644 

2,987 
66,017 
26,8£0 
25,288 
23,298 
89,614 

1,711 
15,384 
30,908 
14,805 

6,094 

1.208 
43,913 
36,897 
18,405 

6,891 

32,471 

201,092 

5,210 

6,851 

10,327 

39 ,0c 0 

17,155 

7,735 

11315 

$368,101 

31,580 

50,592 

9.766 

2,960 

8,817 

35,117 

3,473 

1,280 

3.734 

2,275 

43,908 

44,374 

5,422 

142,109 

18,788 

7,661 

35r,'il3 

11,966 

690.5S5 

225,276 

9,215 

4,?53 

320,177 

14,739 

6.8(2 

69,912 

183  513 

11,791 

3,032 

(1,(15 

14,136 

10,068 

19,188 

43,787 

2,316 

46,953 

4,117 

4.<,603 

68,620 

4,729 

l?,f44 

7,090 

100,964 

1,(36 

123,U0 

26,077 

28,373 

10,055 

9,816 

25,701 
30,123 
30,361 

1,331 
7,469 
3,188 

19,670 

18,096 
7,776 

47,649 
4,415 

y.775  . 

U).oi(5 

♦,011 
3,376 
11,651 

29,670 


ELECTRICAL  COMPANIES'  SHARE   LIST, 


6.29: 
87! 


+  1,218 
+  R209,175 
1,898 


h        1,084 
I-  763 

H  870 

^■     1,161 

49i. 
h        1.893 

-  R6,546 

558 

h  218 

I-      16,661 

I-        .-.,5!,-. 

t-  970 

1,373 

108 

93 

463 

f  210 

f  116 

116 

36 

-  12,221 

998 
923 
14U 

+     "'   UO 

4-  609 

263 

■•194 

?,389 

+        7,655 

4,217 

1,609 

(86 

-  S11,S07 


319 

49 
485 

47 
162 
141 
419 

II 

163 

163 

3  7S7 

2,323 

358 

4,732 

327 

36 

6,6(0 

1,867 

76,144 

4,579 

168 

1,869 

12,092 

139 

81 

10,417 

36,156 

460 

167 

5,ltO 

910 

661 

176 

733 

103 

902 

53 

760 

744 

242 

133 

197 

948 

20 

446 

619 
389 
746 
433 


6,138 
+  l,4f0 
+        2,017 


489 
J77 
922 

1,286 
112 

2,656 

eu 

480 

321 

I 


a  myi- 


10  6/0 
10  4/6 

10   6/0 

St.,  4JZ 

6:   "  " 

St. 
6' 

St. 


8/« 
41% 
4  6 
S,6 
4% 
2,6 
2/3 
4% 
2/8 
2/6 

nx 

6/0 


NAMB. 


ELECTRICITY  SUPPLY. 

(Bonmemouth  ft  Poole  Elop.  Sap.  Ord 

t  Do.     4J  pi-r  Cent.  Cum.  Pref,  

t  Do.     6  per  Cent,  Cum.  Second  Pref. 
Do.     4i  per  Cent,  Deb,  Stock  (red.) 
Bromley  (Kent)  Kl.  Lt.  it  Power  ShHres 
Do.  Do.  Int  Dehs. 

tRrompton  &  Kenpinffton  Elec.  Sup.  Ord 

t   Do.     7  per  Cent.  Pref, 

Central  Elec.  Sup,  Co,4^  Ouar.Db.Stock 
Charing  CroB»(W,End  4  City)Bl,Sup.Co 

Do,     4J  per  Cent,  Pref.   

Do.     4  per  Cent.  Deb,  Stock  (red,) 
Do      City  Undertaking  ii%  Cm.  Pi 


10 1  6/0 

St.    6% 


14% 

2% 

6% 

4/0 

60 

4J% 

4J% 

3/6 

26 

HX 

4/6 

4/0 

6% 

iX 

*X 

*n 

1/6 
3/0 
4% 
2/6 
2/3 
4}% 

HZ 

m 
i% 

4J% 

S% 

6% 

4% 

3% 

4i% 

6/0 

■2  6 

i\ 

6/0 

3/6 

3J% 

4% 

4/0 

0/6 

8/8| 

44% 

2/8 

2/6 

4J% 

6/0 

2/3 


4% 

I 

1  0/6 
44% 
4j% 
9% 
iX 
4% 


1,251 


ding  period  last  year.      i  Ploa  3  dayi, 
.Minus  3  days       J  Mlttos  8  dajs, 


9t, 

St, 
II 
10 

St, 
10 

II 

St, 
3t, 
3t, 
3t, 
St, 
100 
St. 
b 
100 
St. 
St. 
St, 
St. 
Sf, 
St, 

10 

lo! 
It 

10 

St. 

5 

St, 

U 

1( 

SI. 

6 

St, 

10 
St, 

10 

l(j 

SI, 
10 

St. 

St, 

St, 
1 
1 
1 

St, 
SI, 

iit, 

S(, 

.St, 
SI. 
St. 
St, 


8/0 
6% 
4J% 

4% 
2% 
*X 

H 
2/6 
*X 

Hi 

6^ 
6% 
6% 

B% 
iX 
6/0 
6/0 

0/8 
4X 
4/0 
41?. 
»X 
6/. 

HX 

i'x 

e/u 

i'x 
*X 

6/0 
*X 


0/8 

iX 

nx 

3)% 

Hx 
HX 

3i% 


Cheleea  Electric  Sapplv  Ord. 
"  Du.    44  percent.  Deb,  Stock  (rod,)  ,., 
City  of  London  Electric  Lighting  Ord,. 

Do,     6  per  Cent,  Cum.  Pref,  

Do,     B  per  Cent,  Deb,  Stock  (red.) 

Do.    44  percent,  2nd  Deb.  Stock  (red, 
ConnlyofDurhamElec,  P.D,  Ord 

Do,     5  per  Cent,  non  Cum,  Pref,  

County  of  London  Elec,  Supply  Ord 

Do,     6  per  Cent;  Cum,  Pret, 

Do.    4J%  Deb.  Stock  (red,)    

Do.     Second  Deb,  Slock 

Folkestone  Electricity  Supply  Co.  Ord. 

Do.     5  per  Cent.  Cum,  Pref. 

Do.    44  iBt  Deb.  Stock  (red) 

Hove  Electric  Lighting  Ord 

IKensington  &  Kuightsbridge  Ord 

Do.     6  per  Cent,  Ist  Pref 

Do,     4  per  Cent,  Deb,  Stock  (red,) 

Kensingtn,  *  Kngtbg,  Co,  &  Notting  Hill 

Co.  (Joint  Slati0D)4%  Deb,  Stock  (red.) 

Kent  Elec.  Power  (jo 

London  Electric  Supply  Ord , 

Do.    6  per  Cent,  Pref, 

Do.     4  per  Cent,  lat  Mort,  Deb 

Metropolitan  Electric  Snp.  Ord 

Do,     44  per  Cent,  Cum,  Pref.  

Do,     44  per  (3ent.  Deb.  Stock  1st  Mort 

Do,  34  per  Cent,  Mrt,  Dob,  Stnokrcd.i 
MidlandElnc,  Corp,for  P,D.lstMort.Db, 
Newcastle  &  Dist,  Elec,  Ltg,  Ord.  

Do.     4*  per  Cent,  Deb 

Newcastle  Elec.  Supply  Ord 

Do,     6  per  Cent,  non  Cum,  Pref. 

Do,  4  per  Cent.  Mort,  Deb,  red,  1907, 
Korthern  (bounties  Elec,  Bup 

Do,     4i  per  Cent.  Deb 

Notting  Hill  Electric  Ord 

tOxford  Electric  Ord 

Do.     4  per  Cent,  Deb,  Stock    

St.  James'  &  Pall  Mall  Elec.  Ord. 

Do.    7  per  Cent,  Pref.    

Do,  34  per  Cent.  Deb,  Stock  (red.)  .„ 
Smitbfield  Markets  Electric  Snp.  Ord,,, 

Do.     4  per  Cent,  Deb.  Stock 

South  tendon  Electric  Supply  Ord 

South  Metrop'n  Elec.  Lt,  &  Power  Ord. 

Do,     7  per  (Sent,  Cum.  Pref 

Do,    44  Ist  Db,  Stk,  Ked 

Urban  Electric  Supply  Ord 

Do,     6  per  Cent,  Cum,  Pref 

Do,     44  per  Cent,  Ist  Mort.  Deb 

Westminster  Elec,  Sup,  Ord 1 

Do.     4J  percent.  Cum,  Pref.    

ELECTRIC  RAILWAYS,TRAMWAYS.&c. 

Baker  St.  &  Waterloo  iX  Perp,  Db.  St 
Bath  Elec,  Trams  Pref.  Ord 

Do.     6  per  Cent,  Cum,  Pref, 

Do,  44  Ist  Mort,  Deb.  Stock  (red.)  .„ 
H'ham  &  Midland  Trams  44  Ist  Db.  Stk, 
Bristol  Tramways  &  Carriage  Ord 

Do.    Cnm,  Pref,  (fully  paid) 

Do.     4  per  Cent.  Debs 

British  Electric  Traction  Ord 

t  Do.     6  per  Cent.  Cum.  Pref. 

Do.     6  per  Cent.  Perpetual  Debs 

Do,     44  per  Cent,  2n.l  Deb.  Slock 

♦  Central  London  Ordinary  Stock 

(Do.     4  per  Cent.  Pref.  Stock    

Do.     Deferred  Stock    

Do,     4  per  Cent,  Debs 

Charing  X.EusloniHmpstdPer.Db.Stk. 
City  of  Birmingham  Trams,  5%Cm, Pref, 

Do,     4  per  Cent,  Ist  Murt.  Debs 

CitT  4  South  London  Kly.  Con.  Ord.  .. 

Do.     6  per  Cent,  Perp.  Pref.  (IS9I)    „. 

Do.     (1S90) 

Do.     (190!) 

Jo.     (1903) 

Do,     4  per  Cent.  Perpetual  Deba 

Dublin  United  Trams.  Ord  

Do.     6  per  Cent.  Pref. 

Gt.  Nortliern  &  Cily  Rlv,  Pref.  Ord.(4%l 
tG,  Northern,  Piccadilly  4  Brompton  Ord, 


Prlco 

Wed.. 

Ang.  26. 


1(J-I0J 
9J-1U 

loj-irl 

1(0  -108 

44-6 

94  —97 
(■i-ij 
«,l-74„ 

90  -lo2 
84-4 

4  -44 

S9  -90 

f*-4 

8  —34 

loo -103 

04-lOi 

ll|-12i 

122  —126 

101  —104 

2J— 3 

3J-44 

Ik-ik 

log^ioi 

107   -III) 

99  -U2 

4i-61 

6  —64 

9r  — I'jo 

6  -64 

73-63 
6  -e4 

91  -97 


KATB% 
YIILD- 


£  •. 
8  10 
«  10 
6  8 
4  7 
6  10 
4  12 
6  3 
4  13 
8  18 
«     5 


93  —96 
lU-Ui 
66 -« 

96  —98 

7-8 

f4-7i 

86  —  9U 

i-i 

t8  -72 
21-2* 

i-l, 
1  -U 

100-103 

^-\ 
Ij-Sg 

82  — 8j 
5  -64 

92  -91 

J- 8 
t-5 

86  -91 
91  -94 
103 -Hi 
8J-9i 

93  -68 
li-14 

31-48 
95  -91 
76  —78 
79  -81 
8j  -87 
19  -62 

101  -101 
82  — S4 

4i-43 

97  -loo 
33  —S3 

lU  —114 
1  19  —112 
107  -11) 

102  —106 
ItO  -103 

12  —13 
12i  -13J 

*-^ 

7-74 
Deb,  Slock 91  -93 


Do,     4  per  Cent 
Hastings  il  Dist,  Elec,  Trams,  6%  Cm.  PI 

Do,       44  Lb,  St 

I  Imperial  Tramways  Ord 

!Do.    6  per  Cent.  Pref. 

ID.',     44  per  Cent.  Debs 

I,  of  Thanet  K.  T.  &  LI.  6  per  Cent.  Pref. 

Do,     4perCent,  Deb,  SKick 

Lanarkshire  i'ruiiiwiiys  

Lanes,  Utd.  Trams  6  ;  Prior  Lien  Db.  St, 

Liverpool  Overhead  Railway  Ord 

Do,    6  per  Cent,  Pref 

Do.    4  percent.  Deb 

London  United  Trams,  6;i;  Cum,  Pref,  „ 
Do.    4  per  Cent.  Ist  Mort.  Deb.  Slock 

Mersey  Con.  Ord.  Stock    

Do.    3  per  Cent.  Perp.  Pref,  ...  „ 

Metropolitan  Elec.  TramwayaOtu 

Do,    Def. 

t    Do.    5  per  Cent.  Cum.  Pref. 

Do.     IJ  ner  Cent.  Deb.  Stock  

tMelropoiriau  Kailway  Consolidated  

t  Do.     Surplus  Lauds  Stocks 

f  Do.     84  per  Cent.  Preference : 

t  Do.    84  per  Cent.  "A"  Preference  

t  Do.    3J  jw  (-ent.  Convertible  Pref. 

Do.     3i  per  Cent,  Debenture  Stock 

Do,     3J  per  I  ent,  "A"  Uilt 


3i-SJ 
93  —96 
10  -11 

9i-10 

9  J  -92 

i-U 

B'J  —61 

9S-10J 

92  —91 

H-H 

5J-6J 
81  -M 

64-t4 

76  -81 
1  -3 
8  -6 

!::'' 

31     3  a 

93  —96 
8d  -37 
65  —67 
84  —87 
73  —76 
70  -73 
9<;i  —93 
88  -01 


DIVIDEND 
DUK, 


Mar,  6ept, 
Fob,  Ang 
Feb,  Aug 
Jan,  .luly 
April,  Oct 
Jfay,  Not 
March, . .. 
Mar,  Sept 
June,  Deo 
Feb,  Aog 
Feb,  Aug 


ilDSlNEBB 
Week  io 

Acii.    28 

lilgfa.   Lowa 

•St,  '    Mt. 


4    2 

4  8 
6  7 
4  11 
4  10 
8  U 
6  14 
4  12 
4     2 


0  J  Jan,  July 
Jan,  July 
March  . . 
June,  Deo 
Feb,  Aug 
Jan,  July 
June,  Dec 
Jan,  July 
April,  Oct 
April,  Oct 
Feb,  Ang 
Mar,  Sept 
Jan,  July 
May,  Not 
April,  Oct 
Mar,  Sept 
Feb,  Aug 
April,  Oct 
Feb,  Aug 
Jan,  July 


38 
3|'. 

10'  1 
121 


'1^ 
lOJ 


97  -101 

3  19 

86  -90 

6  U 

i-18 

6  8 

44-6 

8  0 

89  -92 

4  7 

4j-6 

6  10 

48-43 

4  12 

106  —109 

4  I 

84  -89 

3  19 

94  -97 

4  12 

74-8 

6  3 

94  -98 

4  14 

6J-5S 

7  12 

Bi-ea 

4  IS 

96  -07 

4  3 

4  16 
6  10 
6  14 
4  2 
6  1 

4  16 

3  18 

5  li' 

5  19 

i    0 

6  12 

4  7 

10  12 

5  6 

5  17 
4  2 

4  6 
10  13 

6  14 


April,  Oct 
Jan,  July 
Mar,  Sept 
Mar,  Sept 
Jan,  July 
April,  Oct 
Jan,  July 
June,  Dec 
Jan,  July 
June,  Dec 
Feb,  Aug 
Jan,  July 
Feb,  Aug 
Feb,  Ang 
Jan,  July 
Mar,  Ang 
Jan,  July 
March  . . 
March  . . 
Jan,  July 
Feb,  Aug 
Feb,  Aug 
Jan,  July 
Feb  .... 
Feb,  Ang 
April .... 

Feb,  Aug 
April,  Oct 
April,  Oct 
April,  Oct ! 
April,  Oct 
Mar,  Sept 
Jan,  July 

Jan,  Joly 

April 

Jan,  July 
April,  Oil 
Jan,  July 
Feb,  Aug 


911 
12A 


lOi 


n 

44 

4i 

4  '., 

44 

81* 
963 

oi" 

4  12 
3  17 

3  17 

4  I) 


8  11 

5  » 

6  6 

8    6' 


Feb,  Aug 
June,  Dec 
Feb,  Aug 
April,  Oct 
May,  Not 
Feb,  Aug 
Feb,  Aug 
Feb  .... 
Jan,  July 
Jan,  July 
April,  Oct  t 
April,  Oct 
Feb,  Aug 
Feb,  Aug 
Feb,  Ang 
Feb,  Aug 
Feb,  Aug 
May,  Not 
Feb,  Aug 
Feb,  Aug 
Feb,  Aug 
9  Fob,  Aug 
0  I  Jan,  July 
0  Mar,  Sept 
9  I  April,  Oct 
3  I  Mar,  Sept 
0  I  Mar,  Sent 
0  Jan,  July 
Mar,  Bent 
Jan,  J  uly 
Feb,  Aug 
Jan,  July 
Feb,  Aug 
Feb,  Aug 
Jan,  July 
Jau,  July 
Jan,  July 
Feb,  Aug.  . 


934  m 


4.',,  I 


61 

63^  :  e2i 


83 


S-3i      914 


6  S 
4  18 
I     7 

1  2 
i  0 
4  12 
4  16 
8  15 

3  n 


April..  . 
l?«b,  Aui 
Jw,  July 
jeb,  Aug 
Feb,  Auij 
Feb,  Aug 
Fob,  Aug 
Feb,  Aug 
Jan,  July 
Jan,  July 


94J 
37 

tBJ 

81 


OH 

89 


l'3( 
06  V 
6«' 


991 

88 


•In  Mleat»tmg  the  yield  >Uowu>oe  hu  be«n  made  for  tooraed  mtuHt  bol  iwC  tot  tedemptios 


t  Ex  Dividend 


77S, 
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EL-ECTIMCAt.    C03i:F»A.INIES'    SIIAR.E    LIST — Continued. 


glUSTl 

a  Dm- 
«  Idknd' 


NAME. 


Price 
Wed.. 

Aug.  26. 


Rate  % 
Yield- i 

ID.       I 


Dividend 
Due. 


BDBINESS 
I   WlEK  TO 

I   AUG.  26. 


Last 
Drvi- 

IDFBD 


NAME, 


Price 
I  Wed.. 
lApg.  26. 


Rate  % 
Yield- 
ed. 


DivmEHD 

DDE, 


BDsnim 
Wkekio 
Adg.  2j. 


5t. 
St. 

.«t. 

St. 

,st 

St. 

St 

6 

1 
1 

St. 

1 

St 
100 

"5 

6 


] 

II 
1 
1 

6 
5 

St. 

St. 
6 

Bt.l 

B^i 
Bt. 

Bi 

bI 

Bt. 

] 
Bt. 

1 

1 
3 
1 

1\ 

tool 
1 

6 

Bt^' 
6 
6 

ft. 

fct. 
5 
6 

Bt. 
2 
2 

St. 

10 

Bt. 
6 
6 

Ft. 

K 

lOt'l 
1 
1 
1 

Bt. 
1 
5 

12 

ICO 

1 

1 

Bt. 

St. 
100 


3J% 

3% 

15% 

6% 
iZ 

0/9J 
0/6 

0/7J 
4% 
6* 
5% 


1/4J 
2/4| 
0/7J 
6/0 
3/0 

*h 


m 

44% 

100 

2/6 

i\% 

1/0 

m 

0  95 

o/tI 

0/8f 

1/0 

0/7* 

S/u 

6% 

0/7i 

2/0 

O/VJ 

4i% 

2/6 

4/2 

4% 

6% 


4}/; 

2/90 

<%" 

WU 

4% 

lU/O 

2/3 

bio 
*X 

v'/ii 

0/7i 


12/0 

4Z 

1/0 
0/6 

41Z 


EUCTRIC  RAILWAYS  *  TRAMWAYS- 

MrfropoIitHn  Pistrirt  Bailway  Ord 

Do.     Exieiision  Prrf.  (6  per  Cont.)   

Do.     AEPPDtcrl  Fxt.  Pref.  fint.  Guar,  hx 
0nd.  Elec.  EIts.  Co.  of  LonHoD,  ltd.) 

Do.     3  per  Cent.  Coiisoltd.  Eent-cbarge 

Do.     4  per  Cent.  Midland  Eent-cbarge 
t  Do.     Guar.  Stock  4  per  Cent 

Do.    6  per  Cent.  Perp.  Deb.  Stock  

To.     4  per  Cent.  Ditto 

New  fien.  Tract.  6  per  Cent.  Cum.  Pref. 

Potteries  Electric  Traction  Ord 

t  Do.    6  per  Cent.  Cum.  Pref.  

Do.    4*  per  Cent.  Deb.  Stock    

R.  Met.  Elec.  Trams.  &  Ltg.  6Z  Cm.  Pref. 

Do.     4  per  Cent.  Deb.  Stock  

Sunderland  Diet.  Elec.Trm8.6/f  IstMt.Db. 
I'nderpround  Elec.  Rys.Co.  of  London... 
Yorkshire  (W.B.)  Elec.  Trams.  Ord. ... 

Do.    6  per  Cent.  Cam.  Pref.    

Do.     4.J  per  Cent.  1st  Debs 

EKCTRIC  VANUFACTURINC,  &C. 

Aron  Electricity  Meter  Ord 

Do.  6%  Cnm.'Pf.  lex  en  a/c  arrears). 
Babcock  &  Wilcoi  Ord 

Do.    Pref. 

British  Insulated  &  Heleby  Cables  Ord. 


Continued. 
11  —12 
19  —23 

47  -61 
73  -76 
98  —102 
46  -48 
lis  —118 
71  -76 

t\ 

93  -96 

3-1 

76  —80 
;s  —82 
S9  —43 
i-l« 
84-3J 
83  — E6 


3i-4J 

tj-ej 


£  a.  d. 


6  17 
3  19 
3  16 

3  9 

5  2 

6  fi 

8  o" 
6  13 

4  14 
6    0 

5  0 

6  2 
11  12 


Do.     6  per  Cent.  Pref. b  -6J 

Do.     4i  per  Cent.  1st  Mort.  Deb.  (red.)  t  103  — 1U6 

BritifhThom8'n-Honsfn4j%l8tMt.Db.i     63—98 

British 'Westinghonse  6  per  Cent.  Pref...  §- g 

Do.    4  per  Cent.  Mort.  Deb.  Stock 43-48 

Brush  Electrical  Engineering i 

Do.    6  per  Cent.  Pref.  non-Cnm J-i 

Do.    4J  per  lent.  Perp.  1st  Deb.  Stock      70  —76 
Do.    Perpetual  2nd  Deb.  Stock    50-64 

tallender's  (able  Con.  Ord 9|-Ki 

Do.     6  per  Cent.  Cum.  Pref.  6J— 6J 

Do.     44  percent.  iKt  Mort  Debs,  (red.)    Uej-lofJ 

Castner-Kellner  Alkali  Co ,     IJ  — H 

-  ■     •      ■        102  — 1U6 
iJ-li^ 

lA-ii 


3  13 
7    4 

4  12 
4  5 
4  12 


8     8    0 


6    0 

8    6 

6  17 
4    7 


10 

6 

6 

100 


10/0 
1/0 

wo 
*% 


10 

.00 
Bt. 
BI. 
61.' 

St.: 

10 

10 

b 

<^\ 

20 
10U| 
Bl.i 

t. 
BI. 

10 
HI. 
100, 

26 

lol     ... 

26  ^^J^ 
ICO    •} 

ion  •' 

100  'a 

10 


6% 

16/0 
80/0 
IZ 

*x 

6  0 
10/0 
2/0 
6/0 
4J% 
6/0 
4*% 
26/0 

17/e 

4% 
2/6 

tx 

tX 

6/0 


Do.    4J  per  Cent.  Ist  Mort.  Deb.  (red.) 
Chadburn's  (Ship)  Telegraph  Ord 

Do.     6  per  Cent.  Cum.  Pref.  

Consolidated  Electrical  Co 

Consolidated  Signal  Co 

Do.     6  per  Cent.  Cum.  Pref.  

*Crompton  &  Co.  (Nos.  1  to  86,000)  

Do.    6  per  Cent,  let  Mort.  Debs.  (red.). 

Da\i.=  &  Timniins     

Dick,  Kerr  &  Co.  Ord 

Do.     6  per  Cent.  Cum.  Pref. 

Do.     4J  per  Cent.  Deb.  Stock    

Edison  &  Swan  United  ("A"Sh.)(£3pd.) 

Do.    (f  6  paid) 

Do.     4  per  Cent.  Mort.  Deb.  Stock  (rd. ) 

to.     6  per  Cent.  2nd  Deb.  Stock 

Edmnndson's  Elec.  Corp.  Ord.    

Do.     6  per  Cent.  Cum- Pref.  , 

Do.    44  per  cent.  Ist  Mort.  Deb.  (red.) 

Electric  Constmction  Co 

.  Do.     7  per  Cent.  Cum.  Pref.  

Do.     4  per  Cent.  Perp.  1st  Mort.  Debs, 
General  Electric  (19C0)  6%  Cum.  Pref... 

Do.    4  per  Cent.  1st  Mort.  Debs 86-90 

Denley's  Telegraph  Works  Ord I     loj-llj 

Do.    44  per  Cent.  Pref.   '       5-64 

I'o.    44  per  Cent,  let  Mort.  Deb.  Stock    lOOJ— lOf  J 
India  Rubber,  Gutta  Pcrcha,  4c.,  Wrks. 

Do.     4  per  Cent.  Debs,  (red.) 

National  Elec.  Conetruction  Co 

Bichardsons.  Westgarth  &  Co. ,  Ltd .  Ord. 

lo.    6  per  Cent.  Cum.  Pref. 

i  o.    4J  per  Cent.  Perp.  Deb.  Stock    ... 
Simplex  Conduits  Ord 

Do.    6  per  Cent.  Cum.  Pref 

Telegraph  Construction  &  Maintenance 

."o.     4  per  Cent    Deb.  Bonds  (1909)    ... 

tVickers,  Sons  &  Maiim.  Ltd.,  Ord Ip— IS, 

t  Do.     6  per  Cent.  non-Cum.  Preference;       ^'!-li^i' 
f  Do.    6  per  Cent.  nonCum.  Preferred      101  —1U6 

Do.     4  perCent.  Ist  Mori.  Db.Sk.lred)    104-106 

Do.    44  per  Cent.  2nd  Mori.  Deb.^red.)    H4    -1C6 
-         '■  ■  -■     .    -  .     I  ^:-     lOtJ-lOlj 

fJ-94 

J-U 
2i— 8 
72  —76 


lA-lft 
00  -93 

i-H 
14-1  i 
1  -ij 

£9  -102 

4-3 

14-^4 

76  •  i« 

86  -87 

J-i 

4-1 
69  -(6 

IB — lii 
11-1* 

(6  —71 

74- 


i6i— ie4 

«9  —101 

8-8 

7  9 

IG       16 

3- J 

87  -HO 

14 

64 

3)J— 3Si 

100  -102 


5  0 

6  '. 
6  16 


6  16    0 


ICO;  1°'°  I     Do.    6  percent,  ircl  Mori.  Debs,  fccnp.i 


.l.li.Wbilc  i  Co.  6  ;  Cm.  Pref.  . 
WiUans^  Kobinson  Ord 

Do.     6  percent.  Cum.  Pref. 

Do      4  per  Cent.  1st  Mort.  Debs.. 

TELEGRAPHS. 


Amazon  Telegraph 

Do.     6  )ier  Cent.  Debs,  (red.;    

Anglo.  American 

I>o.     Preferred    

Do.     Deferred    

Commercial  Cable  4  per  Cent.  Deb.Btk 
Cuba  Submarine  Orn 

Do.     Preference  10  per  Cent 

Direct  HpnniHh  Ord 

Do.    10  per  Cent.  Cum.  Pref.    

Do.    41  p(  r  Cent.  Deb 

Dirrcl  Oniled  Slalei!  Cable  

Direct  Wist  India  Cable  4)XBf!.Db.(rd.) 
FsBlern  Ordinary     

l>o.     ifj  per  CcnI.  Pref.  Slock 


6  13 
6  6 
4  9 
6  10 

4  a 

4     3 

6  2 
3  19 

7  2' 
6  17 
6     0 


6     6 

3  IS 
8     9 

4  11 
4  15 

3  IS 

4  6 

8  17' 
t  0 
8  11 
6     6 


6     8 
6  16 


2  —8 
89  —92 
68  —61 

I034-104J    3  16 
16  — lej      6    1 
81  — 17 
74-84 

16J— lej 

3  -31 
8-9 

00%- 103% 

134-lSll 

00  -101 

{   Vii  —188 

84— IB 


Do.     lY'Tt^enl.  Mort.  Deb.  81k.  (red.)'   102—104 

Kastern  F.xirnslon 121— IflJ 

Dv,    1  per  Cent.  Deb.  Slock  

Ea.lrrn  4  8.  Afrrean  41;  Mort.  Deb.  1009 
IX  Mauntius  Hub.  Deb».  (red.) 


O.N.  ('  I  Copenhagen),  wllb  Coupon  74 


red.) 


10 
10 

100 
10 

81. 


t/0 
26,0 
bX 

a/0 

*y. 

ty. 


lialifalA:  Ilerniuda4i%  Ut  Ml.  Ill 

Iniio. European 

Mackai  Con.paniei  Cummon  

Do.     i'rcleteDce     

Ilarconi'a  WireloBi  Irleft.  Co.    .. 
I'aciUc  A  Europe'n7'el.4XUllar.Db<.(red.) 
\>  eal  Coa^l  ol  America...., 

Do,     4  per  Cent.  Oet'H 

l^e^t  India  &:  Panama  %a , 

Do.    (1  per  CeM.  HI  Pfef.  i 

llo.     OperCiiit.inilPfcf. 

Do.    r>  per  Cint.  Debt 

Weiifrn  'letr^raf^li  .,..«,„.., 

Do.    4  pjt  Ct«<.  Deb.  Slobk  (ted.) 

Wenlern  I  nion  Iclrfb-  rl,l.l.0  4J  Honda 


1110  — lOZ 
W  -101 

100J-1(2J 
28  -30     • 
W  —101 
66  -611 
to  -73 
<»  -78 

l-t 

98  —101 

l(H4-ii'S4 

Ifcl-Hi 

Ml  -loa 

BO  -86 


4  13 

7  0 
0  1 
6  4 
6  11 
4  7 
6  7 
<  9 
6     1 

4    : 

8  17 
6  6 
8  18 
8  19 
8  17 


a  18 

7  i' 

4  if 

4  18 

5  17 
4  14 


Feb,  Aug 
Feb,  Aug 

Feb,  Aug 
Jan,  July 
Jan,  July 
Mar,  Sept 
Jan,  July 
Jan,  July 
May  .... 
April,  Oct 
Feb,  Aug 
May,  Not 
Feb,  Aug 
Jan,  July 
Jan,  July 
June,  Deo 
March   . . 

Jan,  JtLly 


April,  Oct 
April,  Oct 

July,  Feb 
Jan,  July 
Jan,  July 
Mar,  Sept 
Feb,  Aug 
Jan,  Jtily 
March  . . 
Mar,  Bept 
Mar,  Sept 
Jan,  July 
Jan,  July 
Jan,  July 
Nov,  May 
May,  Nov 
Feb.  Aug 
March  . . 
April,  Oct 
August ... 
April,  Oct 
April,  Oct 
Jan,  July 
Jan,  July 
Mar,  Sept 

Sept 

Sept  .._ 
Jan,  July 
Feb,  Aug 
Feb,  Aug 
June,  Dec 
Mar,  Sept 
Jan,  July 
May,  Not 
Jan.  July 
Jan,  July 
July  .... 
Jan,  July 
June,  Dec 
Mar,  Sept 
Feb,  Aug 
Feb,  Aug 
Mar,  Sept 
Feb,  Aug 
April.  Oct 

April 

Not  .... 
May,  Not 
Jan,  July 


Mar,  July 
Jan,  July 


June,  Dec 
June,  Dec 


Apr.  Oct 
Apr,  Oct 
May,  Not 


High 

est. 
11* 


;3i 


fsi 


107  J 

1'^ 


li 


111 

108 
161 
to  J 


1064 
OiJ 
lUi'c 


Low- 
est. 
11 


3!c 


It  J 


14 


yj 


1043 

;'.2j 


Jone,  Dec 

June,  Dec 

F,My,Ag,N 

F,My,Ag,N 

K,My,Ag,N 

Jn,Ap,Jy,0 

Feb,  Aug 

Feb,  Aug 

April,  Oct 

April,  Oct 

Jan,  July 

Ja,Ap,Jy,0 

June,  Dec 

Ja,Ar,Jy,0 

Ja,Ap,Jy,0 

May,  ^0T 

Ja,Ap,Jy,0 

Feb,  Aug 

Feb,  Aug 

May,  Not 

Jan,  July 

June,  Dec 

May,  Not 

Ja,Ap,Jy,0 

Ja,Ap,Jy,0 

Apnl 

June,  Deo 
May  .... 
Jan,  July 
May,  Not 
May,  Not 
May,  Mot 
Jan,  July 
Mr,jB,0,D 
June,  Deo 


!"44 
16) 
861 


IM 

137' 
Ml 

lui 
13 

101] 


2b;, 
61  i 


10;  J 


1364 

8I4 

ll'24 
I2i 
I'JO 


ICO:  2t 

St.,  6% 
6  5/0. 
1!0/7J 
V  0/6 

St.  6s: 

St.,  6% 

10    f/0 

10    f/0 

6    2/6 

St.    3J% 

*X 

1/0 

0/7i 

4% 


TELEPHONES. 


.1?6  -130: 
89  —92 
101  — 1C4 


Amer.  Telephn.  &.  Telegh.  Cap.  St 

Do.     Coll.  Trust  $1,0004  per  Cent.  Bds 
Anglo  Portug'so  TeL  6%  1st  Mt.Db.  Stk. 

Chili  Telephone  .j       8  —I 

Monte  Video  Telephone  Ord. |       1  — 34 

Do.    6  per  Cent.  JPref. I       ji- 3I 

National  Co.  Pref.  Stock  1074— lOf  J 

Do.  Def.  Stock liej-121j 

6  per  Cent.  Cum.  Ist  Pref.    10—12 

6  per  Ceat.  Cum.  2nd  Pref. 10  —12 

5  per  Cent.  non-Cum.  3rd  Pref.  ...  1  6^;.;  -61^ 
Deb.  Stock  84  per  Cent,  (red.)  ...  OSJ-UOj 
4  per  Cent.  Deb.  Stock  (red.) 103  —10; 


£   B. 

3  17 

4  7 


Do. 
Do. 
Do. 
Do. 
Do 


16 
U 
4 
3 
10 
19 
0 
0 


44% 
5/0 
2/6 

Hi 


6 1  8/0 
10  5'9 
10    3/0 


10 


6X 


3/0 

6/0 

6'/, 

6X 

4/0 

2/6 

44%  i 

8% 

30  0  1 

S%   I 

44% 

6% 


2/6 

64X 
t>7. 
6% 
6% 

2/6 
2/6 

44% 

I'/S 
4t 
6% 
6^ 


ll  6% 

11  .. 

100  6% 

6,  6% 

6:  1,0 

too  f,7J 

St.  6% 

St.  I  iX 

••I  "'•, 

100  4/.4 

500  6% 

St. I  4J% 


Oriental - I:;". — li. 

Do.    6  per  Cent.  Cum.  Pref.  l^^,. — 1|;\ 

Dc.     4  per  Cent.  Bed.  Deb.  Stock 60—93 

Telephone  Co.  of  Egypt  44ZDb.Stk.(red.)  99  —102 

United  Kiver  Plate I  t§— 74 

Do.    6  per  Cent.  Cum.  Pref. |  6  — 6^ 

Do.     4jDeb.  St.  Ked 101/,— 1034 


FINANCIAL,  INVESTMENT,  Ac. 

Elec.  t  Gen.  Investment  6%  Cum,  Pref.        34 — * 

Globe  Telegraph  &  Trust !<  4— 11 

Do.    6  per  Cent.  Pref. ;  ijj — 14 

Submarine  Cables  Trust  (Cert.) I  128  —131 


COLONIAL  AND  FOREIGN  ELECTRIC 
RAILWAYS,  TRAMWAYS.  &c. 

Anglo-Argentine  6%  Cum.  1st  Pref Bit- 6.Vj 

Do.     10/t  Non-cum.  2nd  Pref.   j     8j  _8| 

Do.     Permanent  6%  Deb.  Stock  [  141  —146 

Auckland  Elec.  TraiDS.  6%  Deb.  (red,)...    icS  -106 

Brisbane  Electric  Trains.  Invest.  Ord....      43  —  4;;^ 

Do.     6  per  Cent.  Cum.  Pref, j|— 64 

Do.    4  J  percent.  Db.Prov.  Certs j     68 —Wi 

British  Columbia  El.Ky.Df.  Ord 123—128 

Do.     Pref.  Ord.  Stock  109  —lib 

Do.     b%  Cum.  Perp.  Pref.  Stock 104  -luS 

Do.    4J  per  Cent.  1st  Mort.  Debs ;  i' 1  -101 

Do.     \  ancouver  Power  Debs j   jou  —103 

lo.     4J%  Perp   Con.  Deb.  St '     101-  111 

Buenoi  Ayres  Elec.  Trams   (1901)  Lid. 
Deb.  St 13-97 

Buenos  Ayres  Grand  NaUonal  Ord.   2  — 2j 


4 

4 

6 

6 

6 

4 

5 

6 

4     6 

3    9 

3  lb 
6     1 

4  11 
4     7 

4  12 

5  12 
4  11 
4     7 


4  17 
4    8 


33- 


Do.    6  per  Cent.  Cum.  Pref. 

Do.     bi  per  Cent.  Pref.  Debs 

Do.    b  per  Cent.  1st  Deb.  Bonds 

f  I^ -.nos  Ayres  Lacroze  Trams  1st  Mt.  Db. 
Buenos  Ayres  Port  &  City  Tram.  1st  Mt. 

Deb.  block  £75  Paid   

Calculla  Tramways  (1  to  137,610)  

Do.     6  per  Cent.  Cum.  Pref.     

Do.    4j;?i  1st  Deb.  Stock  (rod.)    

Cape  Electric  Tram  Shares 

ICitj  of  Buenos  Avres  Trams  Co.  ( 1904)Sh. 
I>,^      4  per  Cent'.  Deb.  Stock  ...  ... 

Coltmbo  Ir.  &  Ltg.  5%  1st  Mt.  Db. 
Electric  Traction  Co.  of  Hong  Kong  5 

per  Cent.  1st  Mort.  Deb; 
Havana  Elec.  By.  Con.  Mt.  6%  $1,000  60 

year  Coup.  Bds 

Kalguoilie  Elec.  Trams  Sh 

Do.     6  per  Cent.  "  A  "  Deb.  block 

Do.     6  per  Cent."  B"  Ditto 

Lisbon  Elec.  Trams.  Ord 

Do.     ti  per  Cent.  Cum.  Pref. 

Do.    I  jier  Cent.  Keg.  Mort.  Debs 

Madras  Klec.  Trams.  6%  Deb.  Stk »o 

(Manila  Elec.  By.  81,100  Gold  Bonda j    81 

MexicoTiams  CO.  Com.  Si |  :2  4 

1  o.    Gen.  Con 


44 
99  —103 

100  -104 

93  —95 

61  —65 
5i— 6 
4i-5i 

101  -101 

.I 7 

\6     le 

68  -64 
9/  —lol 
90  -93 

Sj  —90 

86  -90 

3!  —  3 -J 

86  -8j 

66  -70 

l-U 

1  -U 

12     -97 

—16 

-ts 

1274 


Isl  Mori.  6  .  Gold  Bds....|     '.Hi  -  9li 
ICO  —102 


Montreal  St.  By.  Slerbug  44  per  Cent 


Bt, 


81. 


1/0  : 

6%    j 
3/0 

44% 
Vi 


ti  S/O 

101  6/0 

st.i  44;^ 

6 1  4,9 

100  7/2 

100  bX 


lOl  -iu4 

6»-6a 

98  -IjO 


6/.' 


994 


iJl 
14 


8? 


8t.  ex 

lOa'  O/.'l 

1    0/74 

Bt.,  bX 

ew,  6% 


81. 

«1 

60«, 

bX 

100 

6/2 

1 

l/» 

1 

1,2  1 

Ut. 

KX 

6 

8/U 

100 

11 

H 

.. 

Ha. 

Debs.  (1922)  (Ncs.  til  0  lo  2,100) 

Perth  Elec.  Trams  Ord  

Do.     1st  Mt.  Db.  Stock  

Bangoon  Elec.  Trams  &  Supply  Co.  QX 

Cum.Pf. 

Do.    4J:?;  iBl  Mori.  Deb.  SIk 

Sao  Paulo  Tramway,  Light  &  Power  Co. 

$100  Stock !  164  -lf8 

Do.     6  per  Cent.  Ist  Alt.  $600  Db 1  '.'8J-  994  » 

Tiloiilo  By   Co.  Isl  Mt.  II  i  Stcr    Bonds      9»  —101 

COLONIAL  AND  FOREIGN  ELECTRICITY 
SUPPLY  &o. 

Adelaide  Elec.  Spiv  Co.  ex  Cu.Pr.    41-51 

Bombay  K.  B.  AT. 0:.  Cm.  Pf.   0<— lol 

Do.     4J  per  Cent.  Ueb.  Slk.(r«d.)  I     94  -OK 

Calcutta  Elec.  Supply  Old SJ-Sl 

Canadian  Gen.  Illec.  1)0.  Com.  bl lOO  —101 

CasluerBlcclrolytieAlkiillCo. (of  U.S.A.) 

1st  Mi'ii.  Sll.  Deb 92-97 

Elect.  Developnieiil  CoofOntario , 

Elec.    llg.   &  Irac.  Co.  of  Auat.  6  pei 

Cent.  Cum,  Pref. 

Do.     5  Iter  Cent.  Dob  Stock  

Elec.  Supply  Co.  of  Victoria  6  per  Cent. 

Ist  Mori.  l)cb.  SI 

,  Indian   klec.   Sup.  &  Trao.  Co.  ColUln. 

Deb.  81.  Bd 

Kalgoorbe  Elec.  I'ower  A  Lin.  Ord.  

Ilu.     6  per  Cent.  Cum.  l*ipl 

Madran  K.  S.  Corp.  6  per  Cent.  Conatn 

Deb.  81 

Meiicou  Alec.  LikIH  Co.  tX  lit  Uort. 

Oold  Ponds 

Mexican  I, t.  A  Power  Co.  Coin  SI 

Do.   5^  IM  Mori.  Uold  llnila 

Montreal  Ll.  Ul.  d:  I'ower  Co,  Cap.  St.... 
Biter  Plalo  Kleetricily  <;o.  Ord 

Do.     0  Jier  Cent.  noli. Cum.  Prel' 

Ihj.     6  per  Cent.  Deb.  Stock 

BuMtiu  Klec.  Co.  !>/.  I'rei.  (1-20,OUO) 

ShBwlIn^a^  Water  61  Power  Co.  Cap.  St 

Do.    6pcrCtnl.BdB. 

Vicloria  falls  I'ower  Co.  I'ref 


83  -  tax 


High-Lo* 
eat. 


4  11    6 


Jan,  July 
Mar,  Sept 
August  . . 

Nov    

May,  Nov 
Feb,  Aug  lot} 
Feb,  Aug  1215 
Feb,  Aug 
Feb,  Aug 
Feb,  Aug 
June,  Dec 
Jan,  July 
April,  Oct 
April.  Oct 
Jan,  July  I 
Jan,  July  1001 
July  ....  i  6| 
June.  Dec  ' 
Jan,  July    1021 


li^ 


97» 
1038 


4     6  3 

3  19  0 

6    6  6 

6  10  0 

6  11  0 


6  12 

5  U 
4    0 

4  16 
0    3 

6  4 

5  14 

3  16 

6  6 

4  8 

7  S 
4  16 


Jan,  July 
Sp  DcMr  Ju 
SpDcMrJu 

April,  Oct 


April,  Oct 
Jan,  July 
June,  Dec 
Jan,  July 
May  ..,. 
May,  Nov 
Jan,  July 
Mar,  Sept 
May,  Nov 
Jan.  July 
April,  Oct 
Jan,  July 


Ja,  Jul  . . 

Feb,  Aug 
Jan,  July 
April,  Oct 
Mar,  Sept 

Feb,  Aug 
Mar,  Sept 
Jan,  July 
Jan,  July 

F.My.A.N 
J  une.  Dee 
May,  Not 

June,  Deo 

Feb,  Ang 

Jan,  July 

Jan,  July 

i  July  .... 

I  Jan,  July 

I  Jan,  July 

Jan,  July 

Feb,  Aug 


Feb,  Aug 
May  ..:. 
Jau,  July 


June,  Dec 
Feb,  Aug 


43 

6.', 
100) 


1034 


oij 


11 


Ml 


<» 


m 


941     « 


61. 


12? 
911 


166 
9.'ii 
»'i 


i 


81  —6V 

S  11 

0 

M-SS 

6    7 

e 

:o  —10 

15    0 

0 

1-r 

,, 

8    0 

0 

85-10 

6  U 

0 

81  -a<x 

6  n 

0 

to  -81 

., 
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NOTES. 


The  British  Association. 

FnoM  tlie  report  which  we  give  elsewhere  it  will  be  seen 
that  the  meeting  <if  the  British  Association  now  being  held 
at  Dublin,  which  centre  has  not  been  favoured  in  this  respect 
since  1878,  has  every  appearance  of  being  a  success.  Irish 
enthusiasm  is  evident  in  the  increased  number  of  visitor.s — 
namely  2,145,  which  is  con.siderably  greater  than  in  the  last 
two  years.  From  the  programme  so  far  published  it  will  be 
noticed  that  the  number  of  Papers  dealing  this  year  with 
electrical  engineering  topics  is  comparatively  small,  and  we 
think  that  perhaps  e.xperimental  physics  has  suffered  in  a 
similar  way.  To  make  up  for  any  deficiency  in  this  re- 
spect an  entirely  new  fetiture,  in  the  shape  of  an  agricul- 
tural sub-section,  over  which  Sir  Horace  I'luxkett  pre- 
sides, has  been  introdticed.  It  will  be  felt  that  this  is  a 
move  in  the  right  direction,  and  that  agriculture  is  essen- 
tially a  suliject  in  wliich  the  British  Association  may  do 
something  to  advance  science— more  particularly  when  it 
is  remembered  that  recent  developments  include  the  appli-  ' 


On  Wednesday  evening  last  the  proceedings  were  opened 
by  Dr.  Francls  Darwin,  who  delivered  his  Presidential 
Address.     This  deals  essentially  with  subjects  of  a  botanical 
character,  and  although  the    discussion  of  the  habits   of 
sleeping  plants  makes  eminently  interesting  reading,  it  can 
scarcely  find   a  place  in  the   columns  of  The  Electrician. 
AVe  have,  therefore,  been  compelled  to  make  only  a  brief 
reference  to  this  part  of  the  programme.     In  the  Presi- 
dential Addresses  to  the  various  Sections,  three  of  which 
will  be  found  in  abstract  elsewhere,  the  subjects  dealt  with 
are    naturally  of   greater   interest   to    our    readers.      ilr. 
Dugald  Clerk,  in  addressing  Section  G,  dealt  historically 
with    the    subject    of     thermodynamics,    more    particu- 
larly   from    the    point    of    view     of    the    heat    engine. 
Dr.    W.    N.     Shaw,    in    addressing    Section    A,    referred 
to  some    of   the    difficulties    e.Kperienced   in    running   an 
institution  which  depends  almost  entirely  upon    collect- 
ing observations,  and  has  the  difficult  problem  before  it  of 
distinguishing  between  observations  which  may  form  use- 
ful material  in  the  future  and  those  which  can  only  be 
regarded  as   lumber.     The  problem  of  being  progressive 
without    being    wasteful    under    these    conditions   is   not 
easy.      The    address    of    Prof.    F.    S.    Ivippixg    to    the 
Chemical    Section    forms    interesting  reading    from   the 
fact  that  it   deals    with    the   difficulties  surrpunding  the 
chemical     industry,    which     difficulties     are,     in     many 
ways,  similar  to  those  with  which  the  electrical  industry 
is  troubled.     \o  consolation  is  drawn  from  the  working  of 
the  new  Patents  Act,  though  it  has  already  resulted  in  the 
establishment  of  branches  of  two  of  the  largest  German 
chemical  works  at  Ellesmere  Port  and  at   Port   Sunlight. 
Events  are,  of  course,  moving  in    the  same  direction  in 
the   electrical  industry,  and   particulars   are   now   being 
published  of  a  large  works  nearing  completion  at  Prims- 
down  for  the  manufaclurc  of  tungsten  lamps.     Doubtless, 
this  is  only  one  of  many,  and  we  shall  soon  have  the  op- 
portunity of  seeing  whether  works  run  in  this  country 
under  Cierman  supervision  can  be  as  successful  as  they 
are  in  Germany  itself.      Prof    Karl   Duisberg,  at  the 
time  of  the  Peikin  jubilee,  expressed   the  opinion  that 
we    cannot    remedy    the    present    unsatisfactory    state 
of   affairs,   because   German   ideals    ;md    English    ideals 
are    different.      Tht;   (Jerman   is  more  of  a  the(jrist,  and 
does  not  work  with  the  immediate  prospect  of  pecuniary 
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reward ;  the  Briton  is  lacking  in  patience.  Yet,  if  the 
German  has  learnt  to  be  practical  there  should  surely  be 
a  possibility  of  the  Briton  learning  to  be  patient.  Prof. 
KiPl'iNG  considers  a  number  of  possible  causes  of  our 
failures,  but  in  regard  to  these  we  must  refer  our  readers  to 
the  abstract  given  elsewhere.  The  conclusion  reached  is 
that  workers  in  pure  science  must  recognise  that  it  is  their 
duty  to  do  all  they  can  to  promote  the  industrial  welfare 
of  their  country,  and  that  manufacturers  must  concede  the 
paramount  impoitance  of  science  and  the  impossibility  of 
dispensing  with  its  counsels. 


Gas  Engine  and  Motor  Breakdowns. 

Ax  annual  report  which  we  always  read  with  interest 
is  that  issued  by  Mr.  M.  Longridge,  chief  engineer  to  the 
British  Engine,  Boiler  &  Electrical  Insurance  Company. 
Our  attention  is,  of  course,  directed  chiefly  to  that  section 
of  the  report  which  deals  with  the  breakdowns  of  elec  trical 
machinery :  but  on  the  present  occasion,  in  the  abstract  of 
the  report  which  appears  elsewhere  in  this  issue,  we 
draw  attention  to  the  large  percentage  of  failures  of  gas 
engines  attributalile  to  breakage  of  valves  and  valve  gears, 
these  proving  faulty  much  more  frequently  than  any  other 
part — namely,  as  three  to  one.  Turning  to  electrical 
plant,  we  find,  as  a  natural  consequence  of  the  condi- 
tions under  which  they  have  to  operate,  that  the  per- 
centage of  failures  of  electric  motors  is  much  higher 
than  that  of  generators.  The  figures  for  motors  and  gas 
engines — namely,  1  in  7'9  and  1  in  ll^l  respectively — 
appear  strongly  in  favour  of  the  gas  engine  as  being  the 
more  reliable  machine  ;  but  it  must  be  remembered  that 
the  electric  motor  is  generally  placed  in  close  proximity  to 
the  machine  it  drives  and  under  most  adverse  conditions, 
and,  being  frequently  out  of  sight,  or  nearly  so,  receives 
but  scant  attention  as  compared  with  the  gas  engine. 

♦ 

Peobably  on  account  of  the  necessity  of  easy  removal 
of  field  windings,  the  field  connections  of  dynamos  and 
motors  have  always  been  of  the  simplest  cliaracter — gener- 
ally a  In'ass  coupling  with  two  or  four  screws.  These  latter 
require  frequent  attention,  as  the  current  carried  is  usually 
small,  and  no  indication  is  given  of  any  slackness  until  tlic 
wires  fall  out  of  the  coupling  or  are  accidentally  pulled 
apart.  An  instance  of  this  by  no  means  uncommon  occur- 
rence is  described  in  Mr.  LoNcatiUCE's  report.  As  a  result 
of  the  attention  paid  to  this  constructional  detail  by  the 
company,  an  improved  method  may  eventually  be  adopted. 
Another  inten^sting  point  referred  to  is  the  accumulation 
of  oily  fluff  and  dust  in  motor  cases,  a  spark  from  tiic  coni- 
nmtator  sufficing  to  ignite  such  inllanimalili'  material. 
Fortunately,  the  danger  from  such  fires  is  confined  to  the 
motor  itself,  as  tlie  motor  casing  is  usually  suflicient  pro- 
tection against  external  efTect.  Such  unfoniseen  occurrences 
are,  however,  a  HufficieiiL  indication  of  the  Jiecessity  of 
expert  inspection,  and  we  arc  pleased  to  learn  tliat  tliis 
branch  of  the  company's  liusiness  is  flourishing. 


daily  life  of  the  miner  from  the  puldic  eye  ;  all  too  quickly 
it  falls  again  and  shuts  out  sight  and  sound  of  an  industry 
ever  labouring  under  a  cloud  of  doubt  and  danger.  The 
comparative  imnmnity  of  collieries  from  disasters  so  stu- 
pendous as  that  at  Wigan  is  probably  due  to  extreme 
official  vigilance  and  the  improved  methods  of  working 
which  now  obtain  in  mining  practice.  Still,  considering 
the  great  number  of  collieries  in  this  country  alone,  or  even 
in  a  single  coal-bearing  district,  the  wonder  is  that  acci- 
dents are  not  more  frequent.  The  mining  engineer  natur- 
ally reflects  uprm  the  prospect  of  making  colliery  disasters 
impossible  by  the  introduction  of  every  conceivable  pre- 
caution against  them. 


Mining  Dangers. 

TuK  recent  colliery  di.sastcr  at  Wigan,  with  all  ilsa])pall- 
ing  details,  brings  to  mind  the  extreme  risks  run  by  those 
engaged  in  the  winning  of  coal.  Such  incidents  as  the 
^fjiyiHile  Pit  explosion  Herve  to  lift,  tliough  only  U)o 
sliglilly    the  cintain  veiling  the  scenes  surrounding  the 


The  electrical  engineer,  on  his  part,  has  already  contri- 
buted much  to  this  end  by  furnishing  a  safe  and  reliable 
method  of  power  transmission  which,  in  the  matter  of 
haulage,  taking  this  as  an  example,  would  assist  in  clear- 
ing men  rapidly  out  of  a  mine  under  emergency  conditions. 
Another  example  is  the  miner's  electric  safety  lamp,  which 
is  a  commercial  product  and  one  which  can  be  relied  upon 
to  remain  alight  under  conditions  that  would  extinguish  the 
ordinary  lamp.  Again,  in  the  life-saving  apparatus  which 
is  now  at  the  command  of  mining  engineers,  in  various 
forms,  electricity  figures  very  prominently,  both  for  lighting 
and  communication.  The  latter  is  a  very  broad  question, 
and  one  which  might  help  to  solve  much  of  the  mystery 
surrounding  cuUiery  accidents.  The  mining  telephone  is 
evidently  not  used  to  the  extent  to  whicli  it  might  be,  and 
this  is  the  more  singular  because  the  conditions  of  working 
would  appear  to  necessitate  the  establishment  of  reliable 
means  of  comnumication  throughout  a  mine.  AVliere  a 
fall  occurs  the  chances  of  cable  breakage  are  not  very  great, 
and  with  a  telephone  at  hand  imprisoned  men  could  easily 
summon  help  and  direct  the  course  of  the  rescuers.  No 
doubt  a  good  deal  of  mining  work  is  very  temporary,  and 
the  telephone  might,  therefore,  be  regarded  as  something 
altogether  too  elaborate  or  even  permanent  to  instal  as  a 
regular  feature  of  the  working  equipment.  Yet  telephones 
are  portable  enough,  and  are  made  expressly  for  use  in 
mines  under  every  conceivable  condition  of  working. 


Electric  Traction  in  Sweden.  —The  Eleklroteehnisclu  Zeit- 

schrift  gives  some  account  of  the  dovelopnionts  in  this  direc- 
tion. It  appciU's  that  conversion  will  take  phioc  shortly  on  all 
the  lines  north  of  Stockholm,  except  from  l.axa  to  t^harlotten- 
burg,  Orebro  to  Svanta  and  that  from  (iothcnburg  to  .Stranistad. 
Tlie.systeiii  will  be  fed  from  five  piwer  station.s,  the  ciUTcnt  l)eiiig 
stepped  down  at  H'l  sub-stations  along  the  lines.  The  total 
leii.i;th  of  line  so  supjilied  will  bo  1,H1()  miles,  of  which  1,230 
miles  will  lie  single  and  the  rest  double  track.  The  tnina- 
inission  voltage  will  bo  50,000  and  that  at  the  trolley  wires 
l.'i.OOO.  The  feeder  system  is  to  be  equipped  with  the  usual 
protective  apparatus  and  the  feeders  from  all  except  one  of  the 
stations  are  in  dupliciito  and  approacli  the  lino  by  dillerent 
routes.  Tlie  substations  aio  placed  alwut  :!()  miles  apail,  and 
arc  connected  to  two  separate  feeders,  ami  the  sulisidiary 
feeders  alotig  Ihu  track  have  tieen  so  dobiijned  that  \niiler  the 
most  inifavourablo  eouditions  the  drop  will  not  exceed  15 
])cr  cent. 

O.ible  Interruptions.  Dato  of  Iniomiption. 

Las  I'almas     Aiicciio  Ma.y  18.  1908 

Joitdn— SuuUiiii lulj-  27,  1908 

y\»wit)— Miuwowiili July  28,  1908 

Kwniidmitf— .Miumdo    _ Aiip.  Fi.  IVOR 

Cndiz,    Toiioiiirc    Aug.  17,  1908 

La^op — Kotoiioii    _ Aug.  29.  1908 
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The  Late  Mr.  London. ^It  is  now  announced  that  the  five 
natives  «ho  were  sentenced  to  death  for  the  murder  of  Mr. 
Tom  London  at  Mombasa  last  year,  and  who  imsuccessfnlly 
petitioned  tlie  Privy  Council  for  a  rehearing  of  the  case  against 
them,  were  hanged  on  August  2fith  in  the  presence  of  a  large 
gathering  of  natives,  the  execution  taking  place  at  the  spot 
where  the  crime  was  committed. 

Telephony  in  the  Alps. — It  is  announced  that  constructional 
work  is  being  begun  for  a  new  telephone  line  to  the  Margherita 
Hut,  near  the  summit  of  Monte  Rosa,  1.5,217  ft.  above  sea 
level.  The  new  observatory  on  tlis  Col,  d'Ollcn  will  be  first 
connected,  and  then  the  line  will  be  continued  to  the  summit 
of  Monte  Rosa.  The  scheme  is  an  Italian  one  and  is  much 
criticised  m  Switzerland,  where  it  is  stated  that  the  glaciers 
and  masses  of  ice  will  make  the  erection  of  poles  impossible. 

New  German  Submarine  Telegraph  Routes. — It  is  announced 
that  a  new  company  has  been  formed  under  the  title  of  the 
German  South  American  Telegraph  Co.  (Ltd.),  with  head- 
quarters at  Cologne,  the  object  of  which  is  to  lay  and  work 
submarine  cables  from  Germany  to  Brazil,  connecting  with  the 
German  colonies  in  West  and  South-West  Africa,  via  Teneriffe, 
Liberia,  Tongotam,  and  the  Cameroons  on  to  Swakopmund.  The 
German  Government  is  said  to  be  subsidising  the  new  company 
to  ensure  payment  of  interest  and  sinking  fund  on  the  deben- 
tures to  be  issued.  The  capital  of  the  company  is  £1,250,000 
It  is  said  to  have  been  stipulated,  as  a  condition  of  the  Govern- 
ment subsidy,  that  two-thirds  of  the  board  of  directors  must 
always  be  of  German  nationalitj-  aud  reside  in  Germany. 
Messrs.  Felten  &  Guilleaume-Lahmeyerwerke  A.G.,  of  Carls- 
werke,  who  originally  obtained  the  concession  and  have  trans- 
ferred it  to  the  new  company,  will,  it  is  further  announced, 
make  and  lay  the  new  cables,  and  negotiations  are  said  to  be 
going  on  with  the  Brazilian  Government  with  regard  to  the 
laj-ing  of  the  section  of  cable  which  is  to  land  at  or  near 
Pernambuco. 

Measurement  of  the  Temperature  of  Electrical  Machines. — 
A  recent  issue  of  La  Lunnere  Elediiqite  contains  an  article 
by  F.  Leconte  on  this  subject.  He  dei^eribes  a  very  delicate 
thermometer  which  can  be  introduced  between  the  armature 
coils  and  on  which  0"2  of  a  degree  can  be  read  with  ease.  The 
thermometer  tube  is  filled  with  compressed  nitrogen,  which 
keeps  the  mercury  continuous.  Experiments  show  that  the 
readings  of  oidinary  thermometers  are  always  below  the  real 
temperature,  and  that  though  the  above  thermometer  has  also 
a  slight  error  it  is  more  nearly  correct.  In  discussing  the 
various  methods  available  for  taking  the  temperature  of 
machines,  the  author  inveighs  against  the  use  of  cotton  pads 
for  covering  the  thermometer.  This  arrangement  often  causes 
the  thermometer  to  register  low  on  account  of  the  inadvertent 
contact  of  the  hand.  The  thermometer  should  simply  rest  on 
the  commutator,  and  should  be  moved  about  in  a  tangential 
direction  until  a  maximum  reading  is  obtained.  Friction 
between  the  thermometer  aud  the  (-ommutator  has  little  effect, 
while  rotating  the  machine  with  the  thermometer  pressing 
against  it,  instead  of  increasing  the  leading  owing  to  the  latter 
cause,  lowers  it  owing  to  the  air  currents  set  up.  Eddy  cur- 
rents cause  a  slight  heating  of  the  mercury,  but  the  effect  is  so 
small  that  it  may  be  neglected.  To  sum  up,  when  the  thermo 
meter  is  simply  resting  on  the  commutator,  pressure  raises  the 
temperature  some  l|deg.,  and  the  method  seems  accurate 
enough  for  practical  purposes.  It  possesses  the  advantage 
that  the  temperature  can  be  read  off  at  any  instant  without 
difticulty  and  curves  plotted. 

Wireless  Telegraph  Notes. — A  recent  article  in  the  I>resdener 
Aacliik/tti n  deals  with  the  application  of  wireless  telegraphy  to 
balloon  work.     It  says  : — 

The  spark  system  of  telegraphy  is  of  e.xcei>tional  value  in  its  apijli- 
cation  to  dirigible  balloons.  When  despatched  on  a  recoiinoitrinf; 
tour  these  halloons  are  compelled  to  return  whetiever  they  wish  to 
communicate  observations.  This  necessitates  the  employment  of  com- 
parati\ely  large  numbers  of  balloons  to  ensure  ociiitinuity  of  service. 
The  cjise,  however,  is  altered  when  a  balloon  can  remain  stationary  in 
any  locality  and  is  alile  to  report  to  hciuhiuarters  by  means  of  wireless 
telephony  or  telegraphy.  Protracteil  experiments  in  wireless  com- 
munication between  balloons  h;ive  lately  been  carried  out,  especially  in 


England  and  the  United  States,  the  result  being  that,  though  messages 
could  be  received  by  those  operating  the  balloon  it  was  not  possible  to 
tiaiisMiit  them.  The  receiving  ha.s  been  found  a  .simple  matter.sinco  the 
production  of  electrical  sparks  is  not  necessary,  whereas  transmission 
is  impossible  without  producing  sparks.  Hence  tlie  employment  of 
wireless  telegraphy  ^a^•e  rise  to  serious  misgivings.  It  M'as  assumed, 
in  the  first  place,  that  nothing  could  be  done  witliout  an  earth  corniec- 
tioii,  till  it  was  recognised  that  a  balloon  could  be  "  balanced  "  by  the 
aid  of  a  large  wire  net.  Again.st  this  was  set  the  undue  hampering  of 
the  liallooTi.  Tliu  main  objection  was  lest  the  production  of  sparks  by 
tho  inductor  and  the  discharge  of  a  volume  of  hydrogen  gas  into  the 
surrounding  atmosphere  should  lead  to  an  explosion.  Various  exi)Ori- 
ments  carried  out  in  (iermany  have  shown,  however,  that  an  insulating 
.appliance  can  be  fitted  by  which  this  danger  would  lie,  if  not  en- 
tirely excluded,  at  least  reduced  to  a  minimum.  The  fact  has  been 
estalilislicd,  moreover,  that  messages  can  l)e  transmitted  from  b.alloons 
even  thouudi  there  is  no  earth  connection.  Experiments  lately  made 
with  this  object  in  conjunction  «ith  the  \vireless  telegraph  station  at 
Nauen  proved  eminently  satisfactory,  and  are  being  continuerl  by  the 
1st  Telegraph  Battalion.  In  expert  military  circles  in  Germany  it 
is  considered  that  the  problem  of  both  transmission  and  reception  of 
wireless  messages  from  one  balloon  to  another,  and  with  terra  firma,  is 
approaching  its  solution. 

It  is  announced  that  arrangements  have  been  completed  for 
enabling  passengers  on  the  DoverOstend  mail  steamers  to  send 
wireless  telegrams  to  the  English  coast  at  the  rate  of  1  id.  per 
word  for  the  first  ten  words  and  Id.  for  each  subsequent  word. 

It  is  also  officially  announced  that  the  charge  for  private 
wireless  telegrams  exchanged  with  H.M.  ships  through  coast 
stations  belonging  to  the  Marconi  Compau}^  will  in  fu'.are  be 
6d.  per  word  without  a  minimum.  The  additional  charge  for 
inland  transmission  will  remain  as  before  (^d.  per  word)  with 
a  minimum  of  Gd.  per  nie.ssage.  A  message  of  eight  words  will 
cost  4s.  6d. 

A  Berlin  correspondent  states  that  a  wireless  telegram  has 
been  received  from  the  steamer  "  Kaiserin  Augusta  Victoria," 
notifying  that  Dr.  Polls,  director  of  the  Meteorological  Obser- 
vatory at  Aix-la-Chapelle,  is  continuing  his  experiments  in 
transmitting  meteorological  observations  at  sea  between  New 
York  and  England  by  means  of  wireless  telegraphy.  Dr.  Polls 
has  succeeded  in  receiving  weather  reports  from  America  at  a 
distance  of  SOO  nautical  miles  from  the  U.S.  coast,  while  re- 
ports from  Europe  were,  it  is  stated,  picked  up  1,200  nautical 
miles  from  the  English  coast. 

According  to  the  Ehrtrical  Rericn-  (X.Y.)  a  wireless  station 
will  be  erected  by  the  U.S.  Navy  Department  in  Prince  William 
Sound,  Alaska,  about  500  miles  from  the  military  wireless 
station  now  being  installed  at  Fort  Gibbon.  The  new  station 
will  form  a  link  between  Prince  William  Sound  and  the  naval 
wireless  station  at  North  Head,  Washington.  The  Govern- 
ment will  thus  be  able  to  maintain  wireless  communication 
along  the  Pacific  coast  to  the  Alaska  station. 

A  wirc^less  telegraph  station  to  operate  between  San  Jose 
del  Cabo  and  Mazatlan  (Mexico)  will  shortly  be  working. 
Mazatlan  is  also  to  be  connected  by  wireless  telegraphy  with 
Lower  California  by  the  erection  of  a  station  -.at  the  former 
place. 


ARRANGEMENTS  FOR  THE  WEEK. 


British  Association'  (Section  (i — EnginekkiniO  at  Drni.iN. 
FRIDAY,  September  4tli  (to-day). 

Report  of  the  Committee  on  (Jaseous  Explosions,  to  be  read  and 
discussed  in  joint  meeting  with  Sections  A  and  B. 

MONDAY,  September  7tb. 

"  Producer  Gas."  by  Mr.  T.  Emerson  Dowson  ;  "  Suction  Gas  Pro- 
ducers," by  Sir.  P.  W.  Robson  ;  and  "  The  Utilisation  of  Peat 
for  making  Gas  or  Charcoal,"  by  Capt.  H.  Riall  Sankey,  K.A. 

TUESDAY,  September  8tll. 

"  The  Laws  of  Flight,"  by  Mr.  F.  \V.  Lanehester  ;  "  The  Causes  of 
Wear  in   Motor   Vehicle  Machinery,"   by  Mr.   F.  H.  Royce ; 
"On  a  Fundamentid  Error  in   the  Theory  of  Power  Trans- 
mission bj'  Belts,'  by  Mr.  W.  Worby  Beaumont. 
Other  Pa|xjrs  to  be  read  on  dates  to  be  announced  : — • 

"  X  Clock-driving  Meehaiiism  for  Equatorial  Telescopes,"  by  Sir 
Howard  (irubb,  F. R.S  ;  ''Experiments  on  Rotating  Discs," 
by  Messrs.  J.  Brown,  F.R.S.,  and  Maurice  F.  Fitzgerald  ; 
"Strength  of  Solid  Round-ended  Columns,"  by  Prof.  W.  E. 
Lilly:  "Rail-less  Traction,"  by  Mr.  F.  Douglas  Fox:  "On 
the  Study  of  Breakages,"  by  Mr.  W.  Rosenhain. 
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ALTERNATING  CDERENT  COMMUTATOR  MOTORS* 

BY   DR.    RUDOLF   GOLDSOHMIDT. 

{Continued  from  page  712.) 

Summart/. — In  this  article  the  author  discusses  the  theory  of  the 
single-phase  commutator  motor.  The  prochiction  of  the  field  is  first 
considered,  and  then  the  shunt  and  series  methods  of  excitation,  it 
being  shown  that  the  simple  shunt  is  an  imoossible  method.  The 
characteristics  of  the  ideal  series  motor  are  then  given  in  some  detail, 
after  which  the  complications  and  difficulties  encountered  in  the  real 
motor  are  considered,  including  commutation  and  the  circulating 
currents  in  the  short-circuited  "coils.  Finall}',  the  various  losses  are 
considered. 


8.  The  Core  Loss. 

It  is  not  our  intention  to  go  into  the  very  complex 
question  of  the  calculation  of  core  loss  generally,  to  study 
the  influence  of  eddy  currents,  its  dependency  on  filling 
the  slots  of  the  machine  and  other  causes,  which  tend  to 
increase  the  core  losses  in  any  machine,  alternator,  induction 
motor  or  direct-current  generator.  We  take  it  to  be  a  well- 
known  fact  that  we  cannot  obtain  exact  results  if  we  are  to 
calculate  the  core  loss,  using  a  hysteresis  curve,  determined 
experimentally  from  a  sample  of  the  iron.  The  actual  losses 
come  out  to  be  double,  and  even  three  or  four  times,  as  much 
as  found  by  simply  multiplying  the  volume  of  the  iron  by 
the  loss  per  unit  at  the  working  density  taken  from  the 
above-mentioned  curve.  It  is  only  the  special  behaviour  of 
the  alternating-current  motor  with  regard  to  core  loss 
we  wish  to  point  out.  In  the  stationary  part  the  flux 
changes  at  the  well-known  periodicity  and  the  losses  can  be 
calculated  just  as  for  the  stator  of  an  induction  motor.  There 
are  losses  in  the  pole  face  due  to  the  armature  reaction  sending 
the  flux  through  it  and  increasing  the  density  at  certain  places, 
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Fli;.  42. 

at  others  weakening  it.  If  the  machine  is  compensated,  this 
flux  from  the  armature  will  disappear,  but  in  place  of  it  quite 
an  appreciable  leakage  flux  around  the  slots,  which  carry  the 
compensating  winding,  will  establish  itself  and  increase  the 
losses.  If  the  slots  of  the  armature  are  very  wide  compared 
with  the  air-gap,  hysteresis  losses  and  a  small  amount  of  eddy 
currents  will  be  produced  in  the  pole  face,  due  to  the  move- 
ment of  the  armature  teeth  from  which  the  flux  issues.  This 
loss  att'ects  only  a  .small  zone  where  the  flux  is  not  uniform,  it 
penetrates  the  pole  to  an  extent  somewhere  near  a  quarter  of 
the  slot  width  (Fig.  42).  The  peculiar  character  of  the  liysteresis 
in  the  armature  is  caused  by  the  flux  having  an  alternating 
character  to  start  with,  and  at  the  same  time'the  iron  revolv" 
ing  relative  to  it.  The  hysteresis  loss,  say  in  a  tooth  of  the 
arnaature,  is  dependent  only  on  the  number  of  cycles  of  mag- 
netisation it  passes  through  and  on  the  maximum  density  ob- 
tained. The  difficulty  lies  in  the  fact  that  neither  one  nor  the 
other  is  strictly  defined.  Supi)osing  a  motor  runs  at  half  its 
synchronous  speed,  and  consider  a  certain  tooth  which  is  exactly 
in  the  neutral  position  between  two  poles  at  tlie  moment 
when  the  Hux  is  zero  ;  whilst  the  llux  is  rising  to  its  maximum 
value  the  tooth  moves  a  (piarter  of  the  pole  pitch.  During  the 
following  quarter  of  the  cycle  the  flux  falls  to  zero  whilst  the 
tooth  comes  to  the  centre  of  the  pole, ic, as  indicated  in  curve  I, 
Figs.  'J.'J  anil  U.x.  Wo  see  that  the  tooth  in  question  would  bo 
magnetised  and  demagnetised  at  double  the  frequciicj-  of  the  cur 
rent.  Anolhcr  tooth,  say  one  which  is  in  the  centre  of  the  jiole  at 
the  moment  when  the  flux  is  zero,  will  bo  in  the  neutral  po.sition 
when  the  Mux  i.s  zero  again.  Then  the  magnetisation  cliaiii,'cs 
its  sign,  whilst  the  tooth  is  moving  into  the  s])here  of  the  Pol 
lowing  ])olo.  Through  this  <loul>lc  change  tho  tooth  rcciives 
again  a  magnetisation  in  the  same  liircclion,  so  thai  twi.  half- 
loops  of  hygtorcBJH  are  formetl  iriHtead  of  a  complete  loop,  as 
with  the  tooth  considered  lirst  (curve  II,  Figs.  1.3  and  Mr.).  If 
wc  wcro  to  invcHtigatc  the  process  of  magnctisatioti  for  dillcrent 
*  Copyright.    All  rights  of  reproduction  are  reserved, 


points  of  the  teeth,  or  of  the  armature  core  proper,  we  should 
find  that  the  char.acterof  the  cycles  of  magnetisation  which  the 
difl'erent  parts  of  the  core  have  to  undergo  dififer  vastly  from  one 
another.  They  change  with  the  speed,  and  the  law  which  the 
losses  follow  being  diflferent  for  hysteresis  and  eddy  currents  is 
not  simple  to  determine,  as  is  apparent  from  this  brief  investi- 
gation. To  come  to  a  practical  result  we  shall  make  use  of  a 
method  largely  applied  to  single-phase  induction  motors. 

An  alternating  magnetic  field  is  defined  by  its  change  of 
intensity,  the  locality  alwaj's  remaining  the  same.  This  dis- 
tinguishes it  from  a  regular  revolving  field  which  remains  con- 
stant in  intensity  but  revolves  at  a  constant  velocity.  An 
alternating  field  can  be  replaced  by  two  revolving  fields 
rotating  synchronously  in  opposite  directions,  both  equal  in 
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Fig.  43. 

strength,  the  latter  being  half  that  of  the  original  alternating 
field.  This  resolution  of  the  alternating  into  two  revolving 
fields  is  correct  onl)'  if  the  flux  distribution  of  the  former  is 
sinusoidal,  and,  further,  it  is  correct  only  if  we  wish  to  study 
inductive  effects.  The  first  of  these  conditions  is  not  fulfilled 
in  our  case,  but  by  introducing  a  correction  we  may  put  up  with 
this  inaccurac}'.  The  inductive  effect  in  our  case  is  repre- 
sented by  the  eddy  current  loss  which,  as  pointed  out,  is  larger 
than  the  hysteiesis  loss  in  practice,  and  we  might,  therefore, 
consider  the  whole  of  the  core  loss  as  following  the  same  law 
as  that  of  the  oddy  currents.  Actually  the  hysteresis  is  pro- 
portional to  the  frequency  and  to  (density)' '',  the  eddy  currents 
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to  the  (frequency)-  and  (donsity)^  but  as  a  whole  the  results 
obtained  by  considering  tlie  total  loss  as  eddy-current  loss 
only  will  give  us  an  idea  of  what  is  actually  ha])poning.  AVe 
will  not  go  into  the  details  of  the  mathematical  proof,  that 
resolving  tho  alternating  field  into  two  rcvolvitig  components 
is  correct,  but  wo  can  sec  at  once  that  when  the  two  revolving 
lluxes  of  half  tho  intensity  of  the  original  flux  arc  in  the  same 
direction  thoy  give  the  full  viiluc  (Fig.  1.^)  and  that  half  a 
period  later,  when  tho  alternating  llux  is  zero,  tho  revolving 
ones  come  into  oiiposition,  cancelling  one  another  (Fig.  1  ."»■). 

When  the  aitnaturc  i.s  stationary  (speed  zero)  only  the  teeth 
under  the  pole  and  the  back  of  tho  armature  take  part  in  the 
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hysteresis  loss.  We  will  take  as  a  basis  the  core  losses  which 
would  be  caused  in  the  armature  if  magnetised  under  these 
conditions  and  put 

r„,  =  ('oXO-sr)xr-xB-. 
B  here  stands  for  the  highest  density  in  teeth  and  back. 
The  factor  0'S5  comes  in  because  only  a  portion  of  the  teeth 
lake  part  in  the  magnetisation ;  it  is  dependent  on  the 
ratio  of  pole  width  to  pole-pitch.  With  sinusoidal  Hux  distri- 
bution this  figure  would  be  l/v  2=0-71.  The  two  component 
revolving  Huxes  have  equal  speeds  under  these  conditions  and 
cause  the  losses 


F^=P",  =  Cxt;^ 


'(^r- 


or 


P,<,  =  0-S5xCoX*-xB=  =  2xCxr''x 


B^ 


Therefore  C  =  1*9C,„  and  we  find  for  the  stationary  armature  : 
Flux  1.  Flux  2. 

Po=0425  X CoX  ■!»- X B=+0-425  x  CoXt'-X B^ 

Assuming  that  the  armature  revolves  in  the  same  direction 
as  flux  1,  the  relative  velocity  between  the  latter  and  the 
armature  diminishes  as  the  speed  increases  and  becomes  zero 
at  synchronous  speed,  and,  therefore,  at  this  speed 

P,„  =  0-42xCoX(0)-xB-  =  0. 
On  the  other  hand,  at  synchronous  speed  the  velocity  relative 
to  the  armature  of  the  flux  2,  rotating  backward,  is  double 
that  at  the  beginning.     Therefore 


=  0-42xCoX(2tf  xB-;    Po, 


=  l-7xCoXtrxB-  =  2xPo. 


It  follows  that  at  synchronous  speed  the  core  loss  is  double 
that  of  the  stationary  motor,  provided  the  flux  is  the  same  in 


both  cases.  If  the  speed  is  a  times  the  synchronous  speed 
the  core  loss  is 

P,  =  P„x(«-^+l) (17) 

For  one-half  synchronous  speed  we  find  P,.«=  1-25  x  Po- 
„    five  times         ,,  ,,  ,,         P,,-,  =  26  times  Pq. 

With  increasing  speed  the  core  loss  due  to  the  alternation  of 
the  flux  is  of  very  small  influence,  ir  becoming  large  compared 
with  1  in  equation  (17),  both  fluxes  revolving  then  in  the 
same  direction  relative  to  the  armature  at  speeds  not  so  very 
much  diff'erent  from  one  another.  If  the  flux  were  constant 
(direct-current  excitation)  we  could  put 

P^=CoXi--xB-X'/-=M8xP„x«^ 

provided  that  the  maximum  density  B  were  the  same  in  both 
cases.  The  ratio  of  the  losses  in  the  same  armature  with  direct- 
current  and  alternating  excitation,  with  the  same  maximum 

density,  is    therefore  i/=  " .     Fig.    40    shows    </   as    a 

function  of  the  speed. 

With  a  flux  of  sinusoidal  distribution  the  ratio  of  the  direct- 
current  to  the  alternating-current  core  loss  would  approach 
the  figure  V2  =  r41  instead  of  1"18.  We  cau  clearly  under- 
stand this  relation —  and  this  is  an  additional  check  on  our  two- 
flux  method — as  with  very  high  speed  the  alternation  of  the 
flux  proceeds  comparatively  very  slowly,  and  we  can  consider, 
for  short  intervals,  the  densities  in  which  the  armature  revolves 
to  be  constant,  the  losses  being  at  every  moment  C,,  X  (v .  it)'^ 
X  (Bmomontury)')  ^ud  thcreforc  the  root  mean  square  of  the  losses 

— -  X  Co  X  )•■-  X  a-  •;  B-.  Now  we  know  that  with  direct  ctir- 
■/2 


current,  the  maximum  flux  being  the  same  in  both  cases.  If 
we  compare  the  losses  caused  by  alternating  and  direct-cunent 
fluxes,  which  are   producing  a    given   effective   voltage  in  a 

certain  armature,  we  find  a'=( i  .  7=  — -^  -,  and  conse- 

quently-  ^      \  Ji)     '       l+«^  ' 

U'lten  gimnij  the  mme  voUai/e,  the  core  loss  in  an  armature  is 
smaller  ichen  excited  with  direct  current  t/uiii  with  alternating 
current. 

We  could  split  up — though  not  quite  correctly — the  losses 
caused  bj'  the  alternating-current  flux  into  two  portions  :  one 
caused  by  the  alternation  of  the  flux,  which  is  independent  of 
the  speed  P,,,  and  the  other  part  caused  by  the  revolution  of 
the  armature  P,  x  a-.  The  former  is  made  up  for  electrically 
by  the  magnetisation  through  the  field  coils  and  causes  a  phase 
displacement  between  current  and  voltage  in  the  latter  ;  the 
part  PoX«-  is  overcome  mechanically,  and  is  felt  as  a  reduction 
of  the  torque  just  as  the  friction  in  the  bearings,  or  as  the  core 
loss  in  a  direct-current  machine,  P^,,.  AVe  may  therefore 
com  pa  "-e  this  loss  P,,,,  with  P„xa'-,  and  we  find  that  for  equal 
efTective  voltages  the  losses  are  equal  within  10  per  cent.  For 
the  same  maximum  density,  the  core  losses  caused  by  an  alter- 
nating-current flux  are  about  15  per  cent,  smaller  than  with 
direct  current. 

This  result  gives  the  simplest  way  of  calculating  the  core 
Io3s  in  an  alternating-current  commutator  motor  where  the 
maximum  density  has  been  found. 

Calculate  the  "  alternatinq"  losses  infield  and  armature  as  with 
a  transformer  {allowing  for  extra  eddy-current  losses)  and  calcu- 
late the  "  revolrint)''  core  losses  as  with  a  direct-current  machine, 
deducting  15  per  cent. 


1-18 

10 


rent  we  obtain  a  voltage  J2  times  as  high  as  with  alternating    nearenou 


12  3  4  5 

Times  sinichro/rms  spfii. 

Fic.  46. 

The  core  losses  caused  by  the  armature  reaction  may 
approximately  be  estimated  by  calculating  them  just  as  if 
the  main  flux  was  not  there,  adding  about  50  per  cent,  for  the 
more  unfavourable  distribution  of  lines  through  the  influence 
of  the  main  flux. 

This  approximate  estimation  is  near  enough,  as  this  loss  is 
only  a  fraction  of  the  main  core  losses. 

We  have  developed  general  formula'  for  the  flux  dependent 
on  the  output  of  the  machine.  Utilising  these  formula'  in 
laying  out  a  line  of  machines,  providing  sufficient  section  for 
the  flux  to  pass,  fixing  approximate  general  dimensions 
in  accordance  with  the  output  and  estimating  from  these 
the  mean  length  of  magnetic  path— this  can  be  done  very 
closely  if  one  keeps  in  touch  with  fully-designed  machines — 
the  core  loss  can  be  obtained  quite  generally  as  the  function 
of  the  output,  periodicity  and  number  of  poles.  I  have  carried 
out  this  investigation  for  machines  from  8  r,.i[.r.  to  300  u.H.l'. 
and  found  that,  given  the  nuniljer  of  poles  and  frequency,  the 
core  loss,  taken  as  the  percentage  of  the  outpul,  is  almost  independent 
(if  the  iiutput  of  the  machine. 

Speaking  in  a  very  broad  way,  the  condition  that,  to  obtain 
sparkless  commutation,  the  flux  must  not  fall  below  a  certain 
figure  can  be  expressed  in  the  form  :  the  ere  loss  of  the  machine 
must  not  he  less  than  a  certain  percentage  of  the  outjiut  if  the 
machine  is  to  run  s]i,irMessly.  Naturally  by  saturating  teeth, 
poles,  back  of  armature  and  yoke  very  little  indeed— i.e.,  by 
making  the  dimensions  very  much  larger  than  necessary,  or  by 
using  specially  good  iron  and  by  not  filing  the  slots — smaller 
figures  for  the  percentage  core  loss  can  be  obtained  than  those 
I  am  giving  in  Fig.  47. 
For  obtaining  practical  average  figures,  however,  our  data  are 
nough.  Fig.  47  represents  the  "alternating  "  core  loss  only 
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as  a  percentage  of  the  output  of  the  machine  for  different  num- 
bers of  poles  and  its  dependence  on  the  frequency.  We  realise 
at  the  first  glance  to  what  enormous  figures  the  core  loss 
rises  if  the  frequency  exceeds  25  to  30  per  second.  This  fact 
is  easily  understood,  for  to  obtain  sparkless  commutation  a  cer- 
tain flux  must  be  employed  regardless  of  the  frequency,  and 
this  flux  fluctuating  through  the  whole  body  of  the  machine, 
armature  and  field,  must  cause  very  high  losses  if  the  frequency 
of  its  fluctuation  exceeds  normal  figures. 

The  high  core  loss  is  one  of  the  factors — and  not  the  most 
unimportant  one — limiting  the  frequency  permissible  with 
alternating-current  commutator  motors.  It  is  very  interesting 
to  see  that  the  limit  is  ahovt  the  same  as  that  imposed,  for  instance, 
hy  the  pnwer  faetor  ami  the  losses  in  the  resistance  lici/s. 

To  calculate  the  total  core  loss  w-e  must  first  divide  the 
^'  alternating  "  core  loss,  as  given  by  our  curves  in  Fig.  47,  into 
two  portions,  that  in  the  stationary  and  that  in  the  revolving 
part  of  the  motor.  I  have  found  that  the  ratio  of  core  loss  in 
the  rotor  to  the  total  core  loss  varies  very  little  indeed  with  a 
normal  design.  As  an  average  it  is  about  20  to  30  per  cent., 
say,  25  per  cent.  As  the  revolving  core  loss  at  synchronous 
speed  is  equal  to  the  alternating  core  loss  in  the  rotor,  the  total 
•core  loss  when  the  machine  is  running  synchronously  (750  revs, 
per  min.  at  25  cycles,  4  poles)  is  25  per  cent,  above  those  figures 
given  in  Fig.  70.  With  a  machine  for  25  cycles,  4  poles,  run- 
ning at  750  revs,  per  min.,  the  alternating  core  loss  is  7  per 
■cent,  of  the  output.    At  synchronous  speed  the  revolving  core 

20 


■10 


0 


. 1^^ 

^iky 

L_/d! —  iCA(^-^ 

:^^T[  III" 


10 


60 


Fig  47.- 


20  33  40 

Cuclrs  per  sfcoTid. 

-Core  Loss  with  Stationary  Armatire  (ALTERNATiXfi  Coke 
Loss)  AS  Percentage  of  Octplt. 


however,  essential  that  we  should  have  some  basis  for  taking 
account  of  the  friction  losses  when  making  out  diagrams  and 
estimates  of  the  efficiency.  For  this  purpose  we  will  use  the 
curve  Fig.  48.  This  curve  is  only  correct  in  a  very  general 
way;  it  gives  average  figures  for  friction  of  bearing  and  wind- 
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age  at  different  speeds.  The  commutator  friction  naturally 
cannot  be  made  dependent  on  these  two  factors  alone  as  the 
number  of  brushes  and  the  brush  pressure  have  the  greatest 
influence,  and  this  number,  again,  depends  on  the  current  and 
the  current-density.     The  commutator  diameter  and  the  class 


lossis0"25  X  7  =  1"75  percent.,  the  total  7  +  r75  =  8-75 percent, 
say  cc  9i  per  cent,  of  the  total  output,  including  losses  through 
the  armature  reaction  and  eddy  currents  in  the  pole  tips,  tfcc. 
With  80  per  cent,  total  ellicieucy  the  core  loss  would  amount 
to  9"5x0'80  =  7i  per  cent,  of   the  input.     With  twice  syn 
chroiious  speed,   1,500   revs,    per  min.,  this  figure  would  be 
7  -I-(1'75  X  4)=  14  per  cent,  of  the  output,  or  IG  x  08=  12A  per 
cent,  of  the  input.     The  same  machine,  built  for  750  revs,  per 
min.  25  cycles,  but  having  eight  poles,  would  have  an  "alter- 
nating "  core  loss  of  43  per  cent,  at  750  revs,  per  min. — i.e., 
twice  synchronous  speed.    In  tliis  case  the  revolving  core  loss, 
would  be  4  :J  X  025  X  2'^  =  4'3  ptr  cent.,  the  total  core  loss, 
therefore,  4'3 -f- 4'3  =  8'6  percent.,  and  inclusive  reactive  core 
loss,  say  a  9  A  per  cent.   The  total  core  loss  at  750  revs,  per  min. 
is  in  tliis  case  the  sanie  for  1  and  8  poles.    At  50  periods,  4  poles 
750  rev,?,  per  min.  (lulf  .synchronous)  wc  find  the  "alternating" 
core  loss  17  5  pel- cent.,  "  revolving  "  core   loss   Tl   per  cent., 
total  10  per  cent,  of  input.     At  50  periods,  8  polos,  750  revs. 
])er  mill,  (.synchronous  speeil),  the   "  altornating  '    core  loss  is 
11'5  per  cent.,  the  "revolving"  core   loss   2-9  percent.,  I  he. 
total  124  piircent.  of  in])Ut. 

9.  The  Remaining  Losses. 

A.  The  Friiliiin  Losses.-  The  friction  losses  of  an  altcina 
ting-currcnt  motor  are  naturally  to  be  calculatoil  in  exactly 
the  same  way  as  those  of  any  other  machine.   They  consist  of— 

1.  Hearing  friction. 

2.  Windage. 

3.  The  brush  friction  on  the  commutator. 

We  HJioiild  go  altogether  beyond  the  Hcopo  of  this  treatise  if 
we  were  to  enter  into  the  theory  of  friction  generally.     It  is, 
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of  the  brush  material  has  also  con.siderable  influence  on  it. 
Assuming  a  current-density  of  6i  amperes  per  square  centi- 
metre, a  coetticient  of  friction  of  0-30,  and  a  pressure  of 
022  kg.  per  square  centimetre,  we  obtain  ,■,'(7  kg.  friction  per 
1  ampere.     With  alternating-current  motors,  the  commutator 
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has  a  diameter  of  the  order  of  80  to  90  per  cent,  of  the  arma- 
luro  diameter.  The  latter,  again,  is  pretty  closely  fixed  by 
horse  power  and  spoi-d,  being  only  slightly  tlependent  on  the 
width  of  the  iirmaturc  if  Miiied  moderately.  Resorting  to 
practical  exporicuco  on  niucliine  dimensions  1  have  developed 
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a  set  of  curves  (Fig.  19),  which  will  enable  us  to  estimate 
approximately  the  brush  friction  of  the  motor  without  going 
into  the  design  of  the  machine  itself.  The  curves  represent 
the  brush  friction  loss  per  hundred  amperes  taken  as  a  per- 
centage of  the  output  of  the  machine  for  ditiorent  speeds  and 
horse-power.  They  refer  to  machines  for  continuous  rating; 
machines  with  intermittent  rating  have  about  25  per  cent, 
less  losses  than  given  by  Fig.  19. 

A  general  idea  of  the  percentage  brush  friction  loss  can  be 
gained  from  the  oirves  (Fig.  50),  which  have  been  drawn  up 
for  "200  volts,  the  power  factor  and  the  efficiency  having  been 
assiuned  as  100  per  cent.  These  figures  require  correction 
in  inverse  proportion  to  the  actual  voltage  and  actual  efficiency 
and  power  factor.  Thus  a  250  volt  motor  for  200  h. P.  at 
750  revs,  per  min.,  with  a  power  factor  of,  say,  90  per  cent. 
and  an  efficiency  of  85  per  cent.,  would  have  a  brush  friction 
loss  of  about 

2-04x^X-^„x-V=l'81x-i-  =2  15  percent. 
2.^)0     0-9     0-85  0-85  ' 

of  the  output,  or  1-84  per  cent,  of  the  input. 

B.  The  Copper  Losses. — The  copper  losses  consist  of — 

1.  Losses  in  the  armature  copper. 

2.  Losses  in  the  compensating  winding  copper. 

3.  Losses  in  the  field  copper. 

Copper  losses  in  the  armature  can  be  obtained  in  a  general 
way  by  a  somewhat  complicated  process.  The  dimensions  of 
the  armature  being  approximately  got  by  going  into  the  de- 
sign, the  amount  of  copper  to  be  accommodated  on  the  surface 
-can  be  found,  leaving  sufficient  section  for  the  teeth  to  carry 
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the  necessary  flu.x:.  Further,  the  current  this  copper  can  carry 
is  fixed  by  the  cooling  surface.  Though  the  method  is  crude 
it  is  good  enough  to  show  the  law  which  connects  the  copper 
losses  with  the  output,  the  more  as  I  have  kept  sufficiently  in 
touch  with  completely  designed  machines.  The  curves,  Fig.  51, 
are  the  result  of  my  investigation,  giving  the  copper  loss  in  the 
armature  as  a  percentage  of  the  output  of  the  machine  for 
different  capacities  and  speeds,  the  machine  having  four  poles. 
For  a  different  number  of  poles  we  have  to  multiply  by  a  con- 
stant, which  is  the  smaller  the  higher  the  number  of  poles — 
i.e.,  the  shorter  the  end  connections  of  the  armature.  This 
constant  is  :  For  six  poles,  080  ;  for  eight  poles,  0-67. 

The  lo.sses  in  the  compensating  winding  are  closely  related  to 
those  in  the  armature,  both  ampere-turns  being  almost  equal. 
This  winding  being  stationary,  however,  less  losses  are  per- 
missible.    We  may  say,  approximately,  that 

Copper  los.ses  in  compensating  winding  _rt.f(r 
Copper  losses  in  armature  winding 

The  losses  in  the  main  field  coils  depend  very  largely  on  the 
air-gap,  but,  as  we  saw  from  our  former  investigations  on 
the  power  factor,  the  field  ampere-turns  must  not  be  exces- 
sive compared  with  the  armature  ampere-turns,  and,  there- 
fore, the  loss  in  the  field  coils  has  some  relation  to  the  arma- 
ture copper  losses.  With  small  machines  the  air-gap  must — 
for  mechanical  considerations — be  comparatively  larger.  We 
may  say  that  with  5  ir.i'.  to  10  u.P.  machines  the  field  loss  is 
about  80  per  cent,  of  the  armature  copper  loss  ;  with  100  H.l". 
to  200  II  P.  machines  it  is  only  about  GO  per  cent. 
(To  he  continued). 
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The  borough  electrical  engineer  of  Burton-on  Trent  is  able 
to  present  a  satisfactory  report  on  the  }'ear's  working  to  his 
committee.  The  surplus  is  £1,007,  as  against  £793  in  1906-7  ; 
this  amount  has  been  partially  devoted  to  the  purchase  of 
extra  equipment,  the  rest  being  placed  to  the  renewals  fund. 

Mr.  Pringle,  who  is  borough  electrical  engineer  and  tram- 
ways general  manager,  is  placed  in  quite  a  (Jilbertian  situation 
as  regards  the  two  undertakings.  In  our  issue  of  August  21st 
we  noticed  that,  as  tramways  manager,  he  was  deploring  the 
increased  energ)'  consumption  per  car-mile,  while  this  week,  as 
electrical  engineer,  he  is  congratulating  his  committee  for  the 
same  reason. 

During  1907-8  there  was  a  larger  increase  in  units  sold  than 
in  any  previous  year,  except  during  the  first  year  of  the  tramway 
load.  It  is  satisfactory  to  note  that  the  revenue  from  power 
users  has  increased  £404,  the  units  sold  for  this  purpose 
during  the  year  being  412,384,  while  the  lamp  connections 
amounted  to  1,659,  as  against  1,341  in  1906-7. 

The  total  units  generated  during  the  year  were  1,398,014, 
as  against  1,164,335  in  1906-7.  The  lighting  units  also  in- 
creased from  310,382  to  335,550,  an  increase  of  25,168.  Last 
year  it  was  hoped  that  the  power  units  would  exceed  the  trac- 
tion units,  but  this  hope  has  not  yet  been  realised.  The  total 
maximum  load  has  increased  from  88G  kw.  to  890  kw. 

We  give  below  an  analysis  of  the  principal  items  of  expendi- 
ture and  income  for  the  year.  The  total  cost  for  the  year 
ending  March  31,  1908,  are  set  out,  together  with  the  cost  per 
unit  for  the  years  1906-7  and  1907-8  :— 

works  and  Distribution  Costs.  ^°'^  P^oV^g"''  ^^"TgOb-V. 

Fuel „ £2,363  15    8  0-472d 0-317d. 

Water,  oil,  &c 347     6     1   0070d 0-056tl. 

Wages  1,229  13     6  0-246.1 0-251d. 

Maintenance  and  repairs    ...  897     4     7  O'lSOd 0-197d. 

Total  Works  Costs £4,837  19  10  0-968d  0 -821(1. 

Management  Costs. 

Rents,  ratei?  and  taxes 

Salaries  

Printing  and  stationery 
Loan  and  stock  expen.ses 

Fuel,  light  and  water 

Miscellaneous    

Insurance 


£738     3  10  0-140d 0-140d. 

425    2     1  0035d 0-081d. 

39    4    7  0-008d 0-007d. 

50    9    2  0-OlOd 0-018d. 

—         —        0-005d. 

126    2    8  0025d OOlld. 

35  14    2  0007d 0-007d. 


Total  Management  Costs   £1,414  16    6  0-275d. 

TOTAL  OPEKATING  EXPENSES 
(excluiiing- Capital  Charges)  £6,252  16    4  l-243d. 


0-269d. 

1090d. 

Capital  Charges,  &c. 

Bank  interest    £46  16  3  0-009d O'OOQd. 

Intere.st 2,218     7  0  0-444d 0-361d. 

Repayment   1,809     1  8  0-361d 0-363d. 

Sinking  fund     926  11  7  0-185tl 0-303d. 

Wetmore-road  cottages 47    3  2  0009d 0-007d. 

1043d. 


1008d. 


TOTAL  CAPITAL  CHARGES...    £5,047  19     8 
TOTAL    EXPENDITURE    dn-  ~ 

eluding  Capital  Charges)..  £11.300  16    0  2  251d 2133d- 

TOTAL  RECEIPTS £12,308  14    9  2-461d 2-293d. 

SURPLUS  £1,007  18    9  0-210d 0160d, 

This  surplus  was  carried  to  the  renewal  funds.     No  state- 
ment as  to  capital  expenditure  is  given  in  the  report. 


WIRELESS  TELEPHONY.* 

BY   REGINALD    A.    PESSENDEN. 

(Continued  from  page  iGl.) 

Summary. — The  .luthor  first  gives  a  brief  history  of  the  development 
of  wireless  signalling,  proceeding  to  describe  the  method  and  apparatus 
used  in  wireles.s  telephony.  He  also  di.scusses  its  possibilities  and  how 
its  development  has  been  retarded. 

'y.  Period  1898-1902.  A.  Development  and  Perfecting  o/  Sustained 
Osrillation-non-mirrophonic  Receiver  Method  (a).  The  Current-opera- 
ted Receiver. — The  first  essential  for  the  development  of  the  system 
was,  of  course,  a  quantitatively  respon.sive  receiver.     Several  forms 

•  Abstract  of  a  Paper  presented  at  the  2r)th  annual  Convention  of  the 
American  Institute  of  Electrical  Engineers,  June-July,  1908. 
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of  this  were  tried,  including  the  modification  of  the  Boys  radio- 
micrometer  (consisting  of  a  light  thermo-couple  suspended  in  the  field 
of  a  permanent  magnet  and  heated  by  radiation  from  a  wire  which 
in  turn  was  heated  by  the  current  to  "be  detected),  described  by  the 
author  at  the  Columbus  meeting  of  the  American  Association  in  1897.^ 
This  was  abandoned  in  favour  of  Prof.  Elihu  Thomson's  alternating- 
current  galvanometer^  suitably  modified  for  telegraphic  work.' 
Among  other  forms  of  current-operated  receiver  may  be  mentioned 
the  following : — 

The  Hot-wire-Barretter.^  consisting  of  a  minute  platinum  wire  a  few 
hundred  thousandths  of  an  inch  in  diameter  and  approximately  a 
hundredth  of  an  inch  in  length.  The  term  "  barretter  "  was  coined 
for  this  device  for  the  reason  that  it  differs  essentially  from  the  bolo- 
meter of  Langley.  in  that  it  is  arranged  to  be  affected  by  external 
sources  of  radiant  heat  as  little  as  possible,  instead  of  as  much  as 
possible,  and,  to  have  an  extremely  small  specific  heat,  an  object  not 
sought  in  the  case  of  the  bolometer. 

The  Liquid  Barretter  J>  in  which  the  change  of  resistance  is  effected 
by  heating  a  liquid,  the  concentration  of  path  being  obtained  by 
means  of  a  fine  platinum  wire  point.  Some  question  has  been  raised 
as  to  the  theory  of  operation  of  this  device,  but  I  think  there  is  no 
question  but  that  the  effect  is  due  to  heat,  though  what  percentage 
of^the  effect  is  due  to  change  in  ohmic  conductivity  by  heat  and 
what  percentage  is  due  to  depolarisation  by  heat  is  still,  as  originally 
stated  by  the  author,"  uncertain.  The  facts  that  the  device  operates 
practically  equally  well  irrespective  of  which  terminal  is  connected 
to  the  local  battery,  and  that  the  effect  varies  as  the  square  of  the 
alternating  current  (as  a  heat  operated  device  should  do)  instead  of 
directly  with  the  alternating  cm-rent  as  a  rectifier  would  do,  and  that 
depolarisation  is  produced  by  tlie  heat,  have  been  confirmed  by 
Dr.  L.  W.  Austin.''  The  author  has  experimentally  determined  the 
fact  that  though  the  electrical  impulses  may  have  a  duration  of  less 
than  a  millionth  part  of  a  second  the  change  in  resistance  persists  for 
approximately  the  tenth  thousandth  part  of  a  second,  which  would 
seem  to  show  conclusively  that  the  action  is  not  a  direct  effect  of  the 
waves. 

(6)  Methods  of  Obtaining  Sustained  Oscillations.  1.  Spark-gap 
and.  Local  Oscillatory  or  "tank"  Circuit.— Vroi.  E.  Thomson  dis- 
covered that  by  using  a  transformer  without  an  iron  core  (the  well- 
known  Elihu  Thomson  air-core  transformer,  later  used  by  Tesla  and 
others),  and  a  spark-gap  and  condenser  in  the  primary  circuit,  and 
with  the  secondary  chcuit  suital>ly  tuned,  great  resonant  rises  of 
potential  could  be  obtained.  In  1892  he  constructed  such  a  trans- 
former giving  discharges  64  inches  long.*  The  same  metlaod  was 
later  used  by  Tesla"  in  his  experimental  researches  and  in  his  attempt 
to  carry  out  Loomis's'"  method  of  transmitting  a  current  through 
a  hypothetical  conducting  stratum  in  the  upper  regions  of  the 
atmosphere. 

Th.e  device,  suitably  modified  for  wheless  telegraphic  purjioses,  so 
as  to  give  instead  of  a  continuously  cumulative  rise  of  jxitential  an 
initial  ri.se  of  potential  followed  by  a  gradual  feeding-in  of  the  energy 
from  the  local  circuit  to  supply  the  energy  lost  from  radiat)t>n,  was 
made  use  of  in  1898  for  the  purpose  of  producing  jirolongcd  trains 
of  sustained  waves.  Various  types  of  connection  between  the 
antenna  and  the  local  oscillatory  circuit  were  tested  but  it  was  found 
that  the  most  efficient  results  were  obtained  by  connecting  the  local 
circuit  directly  across  the  spark-gap." 

The  results  of  .some  comparative  tests  are  here  given.  'J'he  figures 
in  column  A  are  for  the  local  circuit  connected  directly  to  the  ter- 
minals of  the  spark-gaj).  those  in  column  B  arc  for  an  auto-trans- 
former, and  those  in  column  C  for  a  loose  coupled  prininry  and 
secondary. 

A  U  (' 

Freqiu-n.y     212.(KMI      ...       212.000       ...       212.000 

Tank  ciipacity 0072  m.f.    ...    0072  m.f.    ...    0-072  ni.f. 

Kw.  output  of  dynamo  .^0  ...  30  ...  30 

Tank  (-urrenl    400  anip».    ...    370  ninps.    ...    300  amps. 

Anlcnna  current 4H-r)         ...  4<i  ...  4H 

The  large  station  at  Brant  Rock  is  operated  with  the  local  (ircuit 
directly  eonnecled  across  the  .spark-gap.  partly  because  the  eflieic-ney 
is  somewhat  greater,  but  also  on  account  of  the  great  siniplili<-.'ition 
of  connections  and  the  fact  that  the  degree  of  sustainrnent  of  the 

'  The  Electrician,  June  24,  1904. 

■'  Kllhii  Thomson.  IT.S.  i.alent  SfiS.lSf)  (1HK7). 

"  U.S.  pali-nl-  70li.7;tfl  an.l  7011.737  (IHitil). 

'  U.K.  palciil,  70(1,744  (1!HI2). 

»  t;..S.  patent  727,331  (ISI03). 

'■  'J'hr  ICIirlririiin.  .Iiini-  21.  I!I04. 

"  .\ii»tin.  litilhlin  of  the  Itiuemi  of  StanilnrdH.  Vol.  II  .  No.  2. 

"  IChrlriml  World.  Felininrv  20  and  27.  I»i>2. 

U.S.  patent  f)4.''i.ri|(l  (1897). 
'"l-oomis.  r.S.  patent   I2!l.97l  (1H72). 
"  U.S.  patents  70<1.73.')  and  70(1.73(1  (I89!l|. 


wave  train  may  be  adjusted  very  simply,  if  desired,  by  sliding  the- 
lower  terminal  of  the  antenna  along  a  few  inches  of  the  lead  of  the 
local  oscillatory  circuit. 

Cooper  Hewitt'  in  1902  used  a  modification  of  his  mercury  lamp 
to  obtain  intermittent  discharges  each  followed  by  a  train  of  high 
frequency  oscillations. 

2.  Arc  Methods. — The  worker  with  high-frequency  oscillatory 
currents  vnW  soon  discover  that  we  are  indebted  to  the  genius  of  Prof. 
E.  Thomson  for  practically  every  device  of  any  imixirtance  in  this 
art.  The  method  of  producing  high-frequency  oscillations  from  an 
arc  and  continuous  current  was  discovered  by  him  in  1892.-  Fig.  1> 
taken  from  his  patent,  shows  the  general  form  of  his  arrangement. 
If  the  directions  given  in  the  specification  are  followed,  no  difficulty 
will  be  met  w-ith  in  obtaining  frequencies  as  high  as  .^0.000  per  second. 
Between  1900  and  1902  some  experiments  were  carried  out  with  the 
ElUiu  Thomson  arc  as  a  source  of  high-frequency  oscillations  for 
wu-eless  telegraphy  and  telephony.  Some  difficulties  were  found. 
for  example  the  arc  could  not  be  started  and  sto))ped  as  quickly  as 
w-as  necessary  for  telegraphic  purposes  and  the  intensity  of  the 
oscillations  and  theu'  frequency  varied  considerably.  These  were 
overcome  by  making  some  minor  improvements,  for  example,  the 
difficulty  in  sending  was  overcome  bv  ]iermitting  the  arc  to  run 
continuou.sly  and  using  the  key  to  change  the  electrical  constants  of 
the  circuits.-'  The  difficulty  in  keeping  the  intensity  and  frequency 
constant  was  overcome  by  substituting  resistance  for  a  portion  of  the 
inductance,  and  also  by  using  the  arc  under  pressure.* 

Tests  made  by  Dr.  Austin^  show  that,  with  this  method,  frequencies 
as  high  as  3,000.000  per  second  and  efficiencies  as  high  as  60  per  cent, 
can  be  obtained,  together  with  an  absolutely  steady  generation  of 
the  high-frequency  cmrents  and  an  absence  of  harmonic  frequencies. 

3.  Higli-Frequenry  Alternator. — The  first  high-frequency  alternator 
was  built  by  Prof.  E.  Thomson  in  1889."     And  it  was  while  experi- 


menlingwitli  it  in  1900  that  Dr.  Thomson  made  his  very  interesting: 
discovery  that  high-frequency  currents  of  large  am])erage  could  be 
|)assed  through  the  body  without  injury."  From  1898  to  1900 
numerous  experiments  were  made  on  antenna^  of  large  capacity,  and 
it  was  found  that  instead  of  using  sheets  of  solid  metal  or  w  ire  netting, 
single  wires  could  be  placed  at  a  considerable  fraction  of  the  wave- 
length apart  and  yet  give  ))rartically  the  same  cajiaeity  effect  as  if  tin- 
s])ace  between  them  were  filled  with  solid  conductors. 

From  other  investigations  im  the  variation  of  radiation  with 
frequency  the  result  was  arrived  at  that  it  should  be  possible  to  con- 
struct an  alternating  current  dynamo  of  sufficiently  high  freiiuency 
and  output  to  give  anqOe  radiation  for  wireless  telegiaphie  purposes.' 
In  1900  a  leading  American  electrical  manufarluring  company 
consented  to  take  up  the  construction  of  such  a  dynamo.  .-\k  a 
prcliniinarv.  a  dynamo  of  1  kw.  output  and  10.000  eycU-s  was  built 
in  1902.  By  the  summer  of  190(1  many  of  the  difficulties  had  been 
o\crcome  and  a  machine  giving  W.tKMl  cycles  was  installed  at  the 
Brant  Hock  wireless  statiim.  N'arious  im|)rovementH  wim-c  nuxle 
by  the  autho(-'s  as.sistant.s.  and  in  the  fall  of  1900  the  dynamo  was 
working  regularly  at  75,000  cycles,  with  an  output  of  half  a  kilowatt. 

I  ('(.opc-r  Hewitt,  U.S.  i.atent  780.1)99  (l!t02). 

•  V.\\\m  Tlionison.  U.S.  |mtr..t  .-.00.(130  (I S92). 

'  U.S.  pnl.ntM  7nn.742  (11102).  70(1.747  (1901).  727.330  (190.1).  /.lO.ifiS 
(1903). 

'//.iWiind  U.S.  patent  70(1.741.  ^ 

'■   \iistin,  Hid/rlin  of  I  lie  Binenu  of  Standanls.  Vol.  111..  N"-  -• 

"  ll.on.Hi.n.  Ehclrtcl  llmjinar  (N.V.).  .Iiily  :«•■  !««'.  ami  1  h(  hlcc 
Iricwu.  Sept    12.  ISIIO. 

■  Tlmm-'.iii.  hJiclrifil  KmjDurr  (N.V.),  March  U.  1801. 
I'.S.  puteiil  70(1,737  (llHtl). 
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nnd  Hashciiii;  usod  for  loli'(ili(mijig  to  Plymouth, .-i  distance  of  npproxi- 
mntoly  11  niilos.  In  llic  following  year  niarliincs  were  constructed 
liavint!  a  frequency  i>f  IIH).(HMI  cycles  per  second  and  outputs  of  1  and 
■2  k\v.  The  credit  for  the  development  of  this  machine  is  due  to 
Messrs.  Steinmetz,  Haskins,  Alcxanderson,  Dempster  and  (leisen- 
honer  and  also  to  the  author's  assistants,  Messrs.  Stein  and  Mans- 
bendel. 

(f)  Closed  Tuned  Circuils. — In  1808  the  o|)en  tuned  circuit.^  origi- 
nally used  were  discarded  for  closed  tuned  circuits',  and  if  was  dis- 
covered that  valuable  .selective  etfects  could  be  obtained  l)y  placing 
the  condenser  in  shunt  to  the  inductance  instead  of  in  series  with  it.- 

(d)  Combiiinlion  of  iVnie  and  Group  Tuning. — The  fact  that,  if 
selectivity  is  obtained  solely  by  tuninir  to  wave  frequencies,  the 
number  of  stations  is  limited,  was  apjireciated  at  an  early  date.  In 
I9(XV  a  new  method  was  developed,  the  stations  being  tuned  both  to 
the  wave  frequency  and  to  an  independent  or  grouj)  fre<|uency,  so 
that  stations  might  obtain  selectivity  by  varying  cither  the  wave 
or  the  group  frequency  and  thus  have  at  their  dis|)osal  a  virtually 
unlimited  number  of  combinations  and  be  practically  free  from 
atmospheric  disturbances. 

{')  Further  Development  of  Dnmpe't  Ware-coherer  Method. — 
Marconi  by  1898  had  carried  the  development  of  the  filings  coherer 
to  it.s  maximum  point.  Lodge  in  1897*  had  disclo.sed  the  open 
.secondary  circuit  for  receiving.  Marconi  in  1898''  greatly  im- 
proved this  by  adjusting  the  lencth  of  the  secondary  .so  as  to  tune  it, 
and  by  the  aid  of  this  improvement  was  enabled  to  telegraph  a 
distance  of  ,'5.5  miles"  in  October.  1899.  Lodge  in  1902'  invented 
what  is  perhaps  the  most  [jerfect  form  of  coherer,  consisting  of  a 
thin  steel  disc  dipjiing  in  oil  covered  mercury  and  automatically 
decohered  by  being  kept  in  continuous  rotation. 

A  number  of  self-restoring  coherers,  of  which  the  Brown"  carbon 
coherer  may  be  taken  as  a  type,  including  the  mercury  carbon  coherer 
of  Solari,  came  into  more  or  less  extended  use.  and  also  modifications 
of  the  imperfect  contact  receiver  of  Neugschwender.' 

The  small  progress  made  along  these  lines  is  to  be  explained  by  the 
fact  that  the  damped  wave-coherer  system  is  essentially  and  funda- 
mentally incapable  of  development  into  a  jiractical  system. 

Period  19(l2-19tlS.  Lnler  Developmenl.'f. — Progress  in  Kurope 
since  1902  has  been  marked  by  the  gradual  abandonment  of  the 
elements  of  the  damped  wave-coherer  system  and  the  substitution  of 
elements  of  the  sustained  wave  non-mierophonic  contact  type.  In 
1900'"  .\rarconi  substituted  for  the  plain  aerial  an  aerial  with  the 
author's  tuned  local  circuit  or  tank  circuit  for  .sending,  thus  obtain- 
ing a  considerable  increase  in  range  of  transmission.  In  1902, 
Marconi  invented  a  very  ingenious  form  of  current-ojierated  receiver, 
called  the  magnetic  detector,"  and  with  this  combination  achieved 
some  very  remarkable  results.  In  1905  Prof.  J.  A.  Fleming'-  invented 
a  very  efficient  detector  based  on  the  "  Edison  elfcct"  in  incandes- 
cent lamps  and  the  observations  of  Elster  and  Geitel'^  on  the  rectify- 
ing effect  of  such  an  arrangement  on  Hertzian  oscillations. 

Virtually  nothing  was  done  in  Kurope  in  the  way  of  producing  sus- 
tained oscillations  by  the  arc  or  high-frequency  method  until  recently, 
po.ssibU'  because  of  Duddell's erroneous  statement"  to  the  effect  that 
frequencies  much  above  10.000  could  not  be  obtained  by  the  Klihu 
Thomson  arc  method,  and  Fleming's  statement'''  that  an  abrupt 
impulse  was  necessary  and  that  high-frequency  currents,  even  if  of 
sufficient  fre(|uency,  could  not  produce  radiation. 

In  190.'}  Poulsen'"  invented  an  interesting  modification  of  the  Elihii 
Thomson  arc,  which  consists  in  forming  the  arc  in  hvdrogen  instead  of 
in  air  or  compre.s.sed  gas  as  previously  done.  This  modificati(m  is  not. 
however,  so  efficient  as  the  older  methods  and  gives  oscillations 
varj'ing  in  amjilitude  and  intensity  and  accompanied  by  strong 
harmonics,'"  but  I  have  considered  it  worth  mentioning  im  account 
of  the  amount  of  interest  it  appears  to  have  excited  in  Kurojx-. 

Some  very  important  and  interesting  papers  on  electrical  oscilla- 


=  Ihid. 


'  U.S.  patents  700.735  and  70r,,73<)  (1809). 

'  U.S.  patents  727.:i2.5  (1900)  and  727.:i:!0  (1903). 

'Lodge,  Crcat  Britain  patent,  ll,.">7.">  (1H97). 

'  Marconi.  (Jreat  Britain  patent  12.3-2(i  (1898). 

«  Official  report  U.S.  Navy  of  test  U.S.  ss.  "  Massachusetts,"  Oct.,  1899. 

'  Lodge,  .Muirhead  and  Kobinsou.  Great  Britain  jiatent  13,.'')21  (lil02). 

"  Brown  and  Xeilson,  fireat  Britain  patent  28. 0."!.")  (18911). 

»  A.  Neugschwender,  Wicd.  Ann.  d<r  PhijMk.  1899.  \'c)l.  T,.Wn..  p.  4.'50. 

'".Marconi,  (ircat  Britain  patent  7.777  (1900). 

"  Marconi.  Great  Britain  patent  10.245(1902). 

'-Fleming.  Prneeedimj:!  Royal  Soi-iely,  London.  19U5,  Vol.  l.\.\I\'.. 
Also  The  Elielrician,  \o\.  LVJ.  p.,  1012. 

'=  Elster  and  ficitel,  Wied.  .In«  d,r  Phi/xii:  Vol.  LU.,  p.  433.- 

"  Duddell,  riie-  KIcrlrieiiin.  1903,  Vol.  id.,  p.  902. 

'•''  Flemiu!.'.  Proceed! ntji  o{  the  International  Congres-s,  St  Louis,  1901, 
Vol.  111.,  p.  (iO.3. 

"I  PouLsen,  U.S.  patent  789,449  (1903). 

"  Austin,  £u/^e{in  of  the  Bureau  of  Standards,  Vol.  III.,  No.  2. 


tions  were  published  (hu'ing  these  years  by  Obcrbeek.'  Wicii.-   1  'rude  ■■ 
nnd  P.jerknes.' 

In  .\merica  the  develo))ment  of  the  sustained  oscillation  non- 
niicroplionic  system  has  |iroceedcd  steadily,  and  may  now  be  said  to 
have  reached  the  .stage  of  ccmimercial  praelicability. 

Following  are  .some  of  the  later  types  of  detectors  : — 

The  frirlional  receirer/'  in  which  the  waves  produce  a  cli.int;c  (f 
friction  between  two  nu>ving  surfaces  and  so  cause  an  indication. 
The  heterodyne  receircr.'^  in  which  a  local  field  of  force  actuated  by  a 
continuous  .source  of  high -freciueneyo.scillat ions  interacts  w  ith  a  field 
produced  by  the  received  oscillations  and  creates  beats  of  an  audible 
frequency.  The  so-called  thermoeleetrir  rereirer."  of  Austin',  Pickard* 
ai\<l  Dunwoody".  The  "  aiidion"  of  de  Ff>reiit^''  a  very  interesting 
and  sensitive  device,  which  tliough  su|)erficially  resembling  Prof. 
Fleming's  rectifier  appears  to  act  on  an  entirely  difTerenI  principle. 
The  Cooper  Hewitt  mercury  receiver,  about  which  little  is  known  but 
which  appears  to  be  very  sensitive. 

Following  are  some  of  the  later  methods  of  producing  sustained 
oscillations  : — The  .•siihsl it iit ion  of  a  nuinher  of  tires  in  .leriex  having 
Ifntiinal"  of  large  heat  capaeili/  in  place  of  the  single  arc  in  the  arc 
method."  The  u.ie  of  regulating  or  "  fliprheel"  cireiiit.i  in  connection 
with  the  arc  method.'-  The  methf'd  of  producing  o.icillali<'n.i  by  using 
two  arcs  and  throwing  the  discharge  from  one  side  to  the  other  alter- 
nately at'a  frequency  regulated  by  the  constants  of  "he  electric 
circuit.'^  The  condenaer  dgnamo^^  which  consists  of  two  radially 
.slotted  discs  .separated  by  a  mica  dia]ihragm,  charged  by  a  continu- 
ous current  source  of  potential,  and  rotating  in  opposite  directions. 
The  two-phase  high-frequency  dynamo  method.^''  The  commutator 
melhfid."'  In  this  method  the  high  frequency  is  produced  by  means 
of  a  ball  rotating  at  high  speed  on  the  interior  surface  of  a  commu- 
tator. The  helium  arc  method.^'  in  which  the  arc  is  jiroduced 
in  helium  or  argon  or  similar  ga.ses.  The  critical  pressure  jnelhod,^*' 
in  which  the  electrodes  extend  within  a  certain  critical  distance, 
de]5ending  upon  the  pressure  used,  so  that  the  discharge  always 
passes  at  the  same  voltage  irrespective  of  the  distance  between  the 
electrodes. 

Mfthod.s  of  Signalling. — Continuous  productiini  of  waves  but  chang- 
ing constants  of  sending  circuit.'"  The  inverird  method  of  sending 
and  the  method  of  signalling  bv  sending  dots,  tlie  intcri)retation  of 
which  is  determined  by  similar  commutators  at  the  sending  and 
receiving  stations. 

Duple.v  and  Multiplex  Methods. — A  considerable  number  of  these 
have  been  worked  out.  mostly  operating  either  by  balance  methods-" 
or  commutators.'-'  It  is  impossible  to  discuss  all  the  various  improve- 
ments, such  for  example  as  the  method  of  indicating  the  busy  and 
free  .state  of  a  station,  the  methods  of  sending  and  receiving  in  one 
direction,  the  various  types  of  aerials  used  for  receiving  the  other 
components  of  the  electromagnetic  waves  besides  the  electrostatic 
component,  &c. 

C.  Theory  of  Wireless  Telephony. 
For  wireless  telephony  three  things  are  necessary: 

1.  Means  for  radiating  a  .stream  of  electrical  waves  sufficiently 
continuous  to  tran.smit  the  upper  harmonies  on  which  the  (puility 
of  the  talking  depends. 

2.  JNIcans  for  modulating  this  stream  of  «a\es  in  accordance  with 
the  sound  waves. 

3.  A  continuously  resjionsive  receiver  giving  indications  propor- 
tional to  the  energy  recei\ed  and  capable  of  responding  with  sufficient 
rapidity  to  the  speech  harmonics. 

Work  on  the  wireless  telepluine  was  commenced  before  a  satis- 
factory means  was  discovered  for  producing  sustained  o.scillations. 

To  ascertain  'he  number  of  sparks  per  second  which  was  neces- 
sary to  dclerniine  articulate  speech,  a  phonoi;raph  cylinder  was  taken 
and  grooves  were  cut  in  it  longitudinally.  It  uas  found  in  this  way 
that  practical  transmission  r-ould  be  accomplished  with  10.000  breaks 
|)er  second.  It  is  believed  now  that  this  nundier  is  unnecessarily 
high,  [mssibly  owing  to  the  fact  that  it  was  impossible  to  cut  the 
grooves  on  the  cylinder  without  producing  ridges.  The  lower  limit 
mav  be  fixed  in  another  way. 


'  Wied.  Ann  dn  Phi/sik.  Vol.  LV.,  1895.     -  Ihid,  Vol.  VIII.,  1902. 
■'  Ihid.  \'ol.  XIII..  1904.     '  Bjerknes.  Ilnd.  Vol.  XLIV..  1891.  and  Vol. 
XLVII..  1892. 

■  U.S.  aj.plicalion  251,538  (1905).      "  U.S.  application  271.539  (1905). 

;  Austin.  U.S.  appliealinn  319,24!   (I'.MIIl). 

-  Piikard.  U.S.  ai)plira<ioM  342.405  (lOOli). 

■■'  Dunwoodv.  patent  .H37,lilO  (19"(i)- 

"  De  Kores"t.  U.S.  i)atcnt  S3(i.l)70  (IHOO). 

"  U.S.  appliiation  201.737  (1905).      '-  Ihid  '^  Ihid. 

"  U.S.  ai.pliialion  291.730  ( 1905).      '■•  T'.S.  patent  793.049  (190.5). 

"•  U.S.  appliiation  310,521  (1900).      ''  U.S.  application  351.500  (1907). 

'"  U.S.  application  355.787  (1907). 

'»  U.S.  patents  70li.747  (1901).  700.742  (1902).  727,747  (1903). 

"  U.S.  application  300,528  (1007).         "  U.S.  patent  793,652  (1905). 
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Electrical  circuits  met  with  in  actual  working  have  resistance,  self- 
inductance,  capacity,  and  leakance.  Heaviside  gave  the  differential 
equations  for  the  pressure  and  current  over  such  circuits  when  alter- 
nating voltages  were  applied,  but  no  method  of  solution  being  know  n 
the  mathematical  treatment  of  such  circuits  was  restricted  to  cases 
where  one  of  the  constants  was  neglected,  until  Dr.  A.  E.  Kennelly. 
in  a  masterly  series  of  Papers,  gave  the  complete  solution. 

The  results  were  immediately  found  applicable  to  a  great  variety 
of  problems,  such  as  the  transmission  of  signals  through  cables  and 
of  telephonic  speech  tlirough  various  types  of  circuits. 

In  this  way.  Dr.  Kennelly'  by  comparing  the  results  obtained  by 
Dr.  H.  V.  Hayes-  in  practical  telephonic  transmission  over  loaded 
lines  with  the  theoretical  values  of  the  current  for  different  har- 
monics showed  that  harmonics  above  2,000  per  second  could  be 
neglected  for  telephonic  transmission.  The  author  has  never  suc- 
ceeded in  obtaining  good  talking  with  such  a  low  frequency,  but 
under  favourable  conditions  fairly  satisfactory  speech  may  be 
obtained  with  5.000  interruptions  per  second.  For  reallv  good 
transmission,  however,  the  radiation  must  be  practically  continu- 
ous, for  if  the  spark  frequency  is  less  than  20.000  per  second  there 
is  a  disagreeable  high  pitch  note  in  the  telephone,  not  noticealile 
perhaps  at  first,  but  apt  to  become  annoying  with  use.  The  most 
satisfactory  w  ay  is,  of  course,  to  u.se  a  source  of  sustained  oscillations. 

It  fortunately  happens  that  for  wireless  telephonic  purposes  it  is 
inadvisable  to  use  a  wave  frequency  of  less  than  2o,000  per  second. 
on  account  of  the  difficulty  in  radiating  energy  with  low  frequencies. 
The  receiver  must,  of  cour.se.  be  continuously  responsLve.  If.  for 
example,  it  had  to  be  tapped  back  in  order  to  restore  it  to  the  respon- 
sive condition,  speech  could  not  be  transmitted.  It  must  also  give 
indications  proportional  to  the  energy  received  or  the  character  of 
the  speech  will  be  distorted.  It  must  also  respond  with  sufficient 
rapidity.  If,  for  example,  it  takes  a  thousandth  of  a  second  to 
restore  itself  to  its  original  resistance  the  receiver  will  obviously  not 
record  the  higher  harmonics.  I  have  e.xperin\entally  determined 
that  a  receiver  which  restores  itself  in  the  ten  thousandth  p.^irt  of  a 
second  acts  with  sufficient  rapidity. 

D.      Hl.STORY     OF    THE     DEVELOPMENT    OF    WiRELESS    TELEPHONY. 

The  author  has  been  asked  on  scxeral  occasions  how  the  wireless 
telephone  came  to  be  invented.  In  November,  1899,  shortly  prior 
to  the  delivery  of  my  previous  Paper.^  while  experimenting  with  the 
receiver  shown  in  Fig.  3  of  that  Pajier.  I  made  some  experiments 
with  a  Wehnelt  interrupter  for  operating  the  induction  coil  u.sed  for 
sending.  In  the  receiver  mentioned  the  ring  of  a  .short-period  Elihu 
Thomson  oscillating  current  galvanometer  rests  on  three  supports. 
i.e..  two  jiivnts  and  a  carbon  Itlock.  and  a  telephone  receiver  is  in 
circuit  with  the  carbon  block.  A  storage  battery  being  used  in 
the  receiver  circuit.^  it  was  noticed  that  w  hen  the  sending  key  was 
kept  down  at  the  sending  station  for  a  long  dash  the  peculiar  wailing 
sound  of  the  AWhnelt  interruiiter  was  reproduced  with  absolute 
fidelity  in  the  receiving  telephone.  It  at  once  suggested  itself  that 
by  u.sing  a  source  with  a  frecpiency  above  audibility  wireless  tclc- 
Ijhony  could  be  accomplished.  Prof.  Kintner,  who  was  at  that  time 
assisting  me  in  these  experiments  and  to  whose  aid  their  success  is 
very  largely  due.  was  kind  enf)uph  to  make  the  drawings  for  an  inter- 
rupter to  give  lO.O(M)  breaks  ])er  second.  Mr.  Brashear,  the  eele- 
brat«l  ojjtician,  kindly  consented  to  make  up  the  apparatus,  anil  it 
was  completed  in  January  or  February,  IflOO. 

The  experimental  work  was,  however,  delayed,  as  the  author  was 
at  that  time  transferring  his  laboratory  from  .Mleghcny,  Pa.,  to 
Rock  Point,  iMd..  and  it  was  not  until  six  months  later  thai  the 
stations  at  that  jioint  were  completed  and  a  suitalile  mast  was  erected 
for  tryinir  the  apparatus.  The  lirst  expirinients  were  made  in  the 
fall  of  19110  with  the  above-mentioned  apparatus,  which  was  supposed 
to  give  1(1,000  s|)ark.s  per  second,  but  which  probably  gave  less. 
Transmission  over  a  distance  of  one  mile  was  attained,  but  the 
character  of  the  s|)eech  wa.s  not  good,  and  it  was  accompanied  by 
nn  extremely  loud  and  disagreeable  noise,  due  to  the  irreguhuily  of 
the  spark. 

I?y  the  end  of  1903  fairly  satisfactory  speech  had  been  olilaincd 
by  the  arc  method  above  referred  to,  but  it  was  still  ae<'oiupaiiie<l 
by  a  disagreeable  hissing  noise.  In  1904  and  I90.''i.  both  the  are 
method  and  another  melhfrtl.  in  which  the  lO.(KM)  cycle  alternator 
above  referred  to  was  employed,  bad  been  developed  to  such  an 
extent  that  the  apparatus  could  be  used  practically,  and  sets  were 
advertised   and    l<'n<lered    to   the    I'.S.    (Joveirinu'iit.''     The    trans. 

'  "  DiHtribution  of  Pre?<snie  iiuil  Current  over  Alternating  Current 
Circuits,"  llnrvnrd  Kiiffinrrrinti  Jtniriiii/,  IIMIK,  p.  43. 

'"  Irfincled  Telephone  biniM  in  I'rnetiee,"  Triiiin,  Int.  Klrr.  Coniin^s. 
.St.  l^Hii",  Vol.  III. 

'  TrniiM.  Aineriiiin  T.K.K.,  Nov.  22,  IMIHI. 

•  U.S.  |)ntent  70li.73l>  (IH!I!)). 

Myclter  of  .Inly  H.  llH»r>.  f<n-  TIk  K/rrlrirliin,  Ktb.  22.  I!MI7;  i.ls.. 
cnlftloguo  of  11)04  and  subsequent. 


mission  was.  however,  still  not  absolutely  perfect.  P.y  the  fall  of 
1906  the  high-frequency  alternator  had  been  brought  to  a  practical 
shape  and  was  used  for  telephoning  from  Brant  Rock  to  Plymouth, 
a  distance  of  11  miles,  and  to  a  small  fishing  schooner.'  this  being  the 
first  instance  in  which  wireless  telephonj"  was  put  in  practical  use. 
The  transmission  was  perfect,  and  was  admitted  by  telephone  cxjierts 
to  be  more  distinct  than  that  over  wire  lines,  the  sound  of  breathing 
and  the  slightest  inflections  of  the  voice  being  reproduced  with  the 
utmost  fidelity. 

.As  it  was  realised  that  the  use  of  the  wireless  telephone  would  be 
seriously  curtailed  unless  it  could  he  operated  in  conjunction  with 
wire  lines.  tele|)hone  relays  were  invented  both  for  the  receiving  and 
transmitting  ends,  and  were  found  to  operate  satisfactorily,  speech 
being  transmitted  over  a  wire  line  to  the  station  at  Brant  Rock, 
retransmitted  there  w  irelessly  by  a  telephone  relay  received  wirelessly 
at  Plymouth,  and  there  relayed  out  again  on  another  wire  line.  On 
Dec.  11,  1906,  invitations  were  issued  to  a  number  of  scientific  men 
to  witness  the  ojjeration  of  the  wireless  transmission  in  conjunction 
with  the  wire  lines.-  A  report  of  these  tests  appeared  in  the  Amrrl- 
rail  Telephone  .Joxirnal  of  January  26  and  February  2.  1907.  the 
editor  being  one  of  the  men  present. 

In  July,  1907,  the  range  was  considerably  extended,  and  speech 
was  successfully  transmitted  between  Brant  Rock  and  Jamaica, 
Long  li^land,  a  distance  of  nearly  200  miles,  in  daylight  and  mostly 
over  land.-'  the  mast  at  Jamaica  being  approximately  180  ft.  high. 
In  19t17  several  European  experimenters  succeeded  in  transmitting 
speech  wirelessly,  using  some  of  the  earlier  forms  of  the  author's  arc 
method,  and  .some  months  ago  the  vessels  of  the  U.S.  Pacific  squad- 
ron were  equipped  with  wireless  telephones,  using  this  arc  metlud. 
by  another  American  company. 

{To  he  continued.) 


A  NEW  TYPE  OF  ELECTRIC  FURNACE  FOR  THE 
SMELTING  OF  IRON.* 


BV   PROF.    B.    luEWSKY. 


Summary. — The  author  describes  a  rotary  form  of  electric  furnace 
suitable  for  high-pressure  currents,  in  which  a  number  of  electrodes 
are  used  so  that  the  current  is  not  interrupted.  In  this  way  variations 
m  temperature  can  be  avoided.  The  rotation  is  provided  for  by  means 
of  a  small  motor. 


It  may  easily  be  shown  that  asup])ly  of  electrical  energy  equal  to 
500  kw.  is  sufficient  for  the  smelting  of  one  ton  of  steel,  and  as 
electrical  energy  is  now  obtainable  very  cheaj)ly  the  electric  furnace 
should  be  capable  of  producing  steel  more  cheaply  than  by  the  oj)en- 
hearth  process :  the  crucible  steel  process,  which  is  becoming 
obsolete,  may  be  excluded  as  a  method  for  the  jiroduction  of  steel 
on  a  commercial  scale.  Many  wx>rks  already  employ  electric  furnaces 
such  as  the  .Stassano,  Kjellin,  and  Heroidt,  and  these  furnaces 
work  very  successfully,  but  they  all  employ  low  tension  electric 

'  .Vn  amusing  instance  may  he  mentioned  as  lUuslralins;  the  incredulity 
Willi  which  llie  wireless  telephone  was  received.  The  following  .ippo.ued 
In  the  (■ohinuis  of  a  proiiiineiil  lechniciil  journal  on  Xov.  10.  lilOti  ;  — 

"  .\  Ni;w  Fisu  Stohv. — It  is  slated  from  Massailiiisetts  that  the  wire- 
Uss  teleplione  has  siuiessfiiMy  entered  into  the  deep  sea  fishing  iiuhistrv. 
Koi  the  last  week  experiiiienis  have  lieen  oondiiited  by  the  wireless  tele. 
U'riiph  station  at  Brant  Rork.  which  is  equipped  with  a  wireless  telephone, 
with  a  small  ves.sel  stationed  in  the  tieet  of  the  .Siuth  Shore  fishermen, 
12  miles  out  in  Ma.ssaeliusetts  Bay.  Recently,  it  is  asserted,  the  fisher, 
men  wished  to  learn  the  prices  ruling  in  the  Boslon  niaiket.  The  o]ier;i- 
lor  on  the  wireless  lilted  boat  called  up  Brant  Koik  .mil  ti'lephoned  the 
fishernien's  reipiest.  The  laud  operator  asked  Boston  by  wire,  and  the 
answer  was  foiwardcd  back  to  the  fishermen.  This  is  a  rather  fishy  fish 
story." 

''  Brunt   Rork.   Mass..   DciciuIht   II.   ItlOli 

Amrricdii  Tcli /iliDiit  Joiirintl.  KKI.  William-street.  New  York  City. 

Dkau  Siiis  :  .\  limited  number  of  imitations  have  been  i».sueil  to  wit- 
ness the  oper.ition  of  the  National  Kle<trie  Signalhng  Co.'s  wireless  tele- 
|ihone  system  betwi'en  Brant  Boik  ami  Plymouth.  Mass.,  over  a  clistnnre 
of  between  10  and  12  miles.      The  tests  will  be  as  foJlnwH  : — 

1.  TrHnsniissi«>n  of  ordinary  speeeh.  and  also  tr.ansmission  (»f  phono- 
^[raphie  lalkiiiK  and  miisir  by  wireless  teli'phone  lietween  Braiil  Book  and 
Plymouth.  2.  Transmissi<»ii  of  spi-eeh  over  nrdiiiarv  wire  line  to  wirelesB 
slali(Hi  at  Brant  Bock,  ii'laying  the  spee<h  there  aulomatirally  by  tele- 
phoni'  relay  ami  aulomatie.dly  transmitting  the  speerli  by  wireless  to 
I'lymoiilli,  transmitting  same  at  Plymouth  automatically  dinctly  or  by 
lileplione  relay  over  regular  wire  line. 

Invitations  have  been  issued  to  the  following  jjenllemen.  (Here  fob 
lows  list  of  Home  of  the  nui-stH.  im  hiding  Dr.  .\.  K.  Kennelly.  Prof.  Kliliii 
Thomson,  Ac.  and  n  reipu-sl  to  the  ciuii|iaiiy  to  .send  a  representative). — 
National  Klkitiiic  .Su^nallino  Co. 

'  "  bong  Distaiu-e  Wiri'less  Ti'lephony,"  The  hJIrrlriciiin,  Oct.  4,  l!Ht7. 

•  Alittrnct  of  a  I'n|ioi'  read  Iwfoi'o  the  Iron  and  Steel  Institute. 
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current  (not  exceeding  100  vorts),  or  thov  themselves  act  as  trans- 
formers. 

The  author  ih'seribes  a  method  of  working  witli  high-pressure  elec- 
tric current,  of  which  lie  has  had  seven  years'  experience.  The 
furnace  is  one  of  a  type  employing  what  may  he  called  second-cUiss 
conductors,  such  as  magnesia,  lime,  siheates  or  their  colloids,  such 
as  AljOj.  2Si(,);,  which,  on  being  greatly  healed,  liecome  conchiotors. 
It  is  absolutely  nece.s.sary  that  the  current  should  |>ass  in  the  tliinnest 
possible  layer  over  the  lower  surface  of  the  bricks  as  shown  in  Fig.  1. 
The  resistance  to  the  current  sliould  be  very  great  in  such  a  furnace. 
The  pressure  sliould  be  I.IKIO  volts  for  each  metre  s|)aee  between  the 
electrodes.  Ily  bringing  the  electrodes  nearer  together,  or  placing 
them  further  apart,  or  by  providing  the  furnace  with  a  nmuber  of 
electrodes,  and  only  charging  those  which  are  immediately  needed, 
it  is  po.ssible  to  obtain  a  furnace  which  will  work  with  all  strengths  of 
current  in  ordinary  use.  Such  a  furnace  should  work  as  steadily  as 
an  incandescent  lamp,  and  should  develop  the  highest  temperature 
that  the  bricks  can  support.  The  problem  is.  however,  not  entirely 
solved.  Ditticulties  are  presented  owing  to  a  phenomenon  analogous 
to  that  which  the  author  has  found  to  occur  in  the  blast-furnace,  and 
to  which  he  gave  the  name  of  differentiation.*  The  electric  current 
only  Hows  over  the  surface  of  the  brick  during  the 
earlier  stages.  In  a  very  short  space  of  time  it  concen- 
trates it.self  along  the  lines  of  least  resistance.  Little  by 
little  the  path  selected  becomes  the  only  zone  affected  and 
the  remaining  surface  remains  quite  cool.       DitTercnti  i- 


metal.  Fig.  2  shows  a  plan  for  a  rotating  furnace  using  three-phase 
current,  while  Fig.  H  gives  a  front  view  of  a  furnace  installed  in  the 
Kmperor  Alexander  II.  Polytechnic  Institute  at  Kieff.  the  designer 
being  Mr.  A.  K.  Tzarcf.  A  motor  is  employed  for  rotating  the  furnace 
about  20  times  per  minute.  Fig.  4  gives  the  front  and  side 
elevation  of  the  furnace,  in  which  all  the  j)lates  are  of  cast  iron.  The 
inside  diameter  of  the  furnace  is  17.t  mm.,  and  the  depth  215  mm. 
The  cubic  capacity  is  5-17  litres.  The  space  that  can  be  occupied 
by  metal  is.  however,  only  about  2  litres,  and  at  the  commencement 
little  more  than  lit  kilogrammes  can  be  charged.  In  the  course  of 
time  the  interior  bricks  wear,  and  the  cai)acity  of  the  furnace  becomes 
greater.  The  author  prefers  a  three-phase  electric  current,  but 
usually  employs  a  continu(Uis-current  of  2.")l)  volts  and  .W-tift  amperes, 
i.e.,  12  -1")  kw.     When  cold  the  furnace  is  a  non-conductor. 

The  process  of  smelting  is  conducted  in  the  following  se(pience  of 
ojjcrations  :  The  flame  of  a  gas  or  Bunsen  burner  is  made  to  impinge 
through  the  working  opening,  and  when  the  furnace  has  been  .slightly 
warmed  a  little  damp  potassium  hydrate  is  charged  and  the  furnace 
is  rotated.  It  will  now'  be  found  thai  the  furnace  acts  as  a  conductor, 
and  the  electric  current  begins  to  warm  it.  After  a  short  time 
sodium  In'drate  is  added,  and  when  the  interior  of  the  finnace  is  red 


Fio.  1. 


Flii.   5.  — K'liART   FCRNACI!   AT    KtEFF. 


tion  can  be  obviated  by  dividing  each  electrode  info  a  number  of 
smaller  electnxles  furnished  with  regulators.  Such  a  system  could 
be  employed  for  the  firing,  e.g.,  of  porcelain. 

The  application  of  the  princijile  to  the  manufacture  of  steel  and 
to  the  fusion  of  other  smelted  materials  is  more  easily  solved  by  the 
furnace  being  made  to  revolve,  and  supplied  with  a  sufficient  number 
of  electrodes,  so  that  the  current  does  not  suffer  interruption.  In 
such  an  arr.ingement  the  bricks  will  at  one  time  form  the  vaidt  and 
at  another  the  bottom  of  the  furnace.  IJy  this  means  the  variations 
in  temperature  can  be  avoided,  and  each  brick  |)a.ssing  beneath 
the  metal  will  have  the  .same  conductivity  over  the  whole  of  its 
surface  as  any  other  brick.  In  addition  to  this  the  bricks  will  be 
automatically  moistened  with  .slag,  so  that  their  sirrfaces  become 
better  conductors  than  their  interiors.  If  the  principle  of  a  revolving 
furnace  be  adopted,  it  is  necessary  that  it  should  be  furnished  with  a 
commutator,  otherwise  the  current  will  short  circuit  through  the 

•  Hente  rf«  MHallurgU,  Vol.  II.,  p,  SAl. 


hot  sodium  carbonate  is  charged.  The  corrosive  alkalies  which 
evaporate  within  the  furnace  do  not  cause  as  much  harm  as  might 
be  expected.  Rapid  heating  is,  however,  a  danger  to  the  bricks, 
which  begin  to  crack.  Tlic  best  ))lan  is  to  warm  the  furnace  with 
gas  during  the  night  preceding  the  ex|>erinient.  When  the  tempera- 
ture of  the  furnace  reaches  a  light  red  heat  cast  iron  may  be  put  in, 
and  then  scrap,  or  the  order  can  be  rever.sed.  In  the  lirst  case  the 
author  is  in  the  habit  of  adding  the  new  material  gradually  as  the 
charge  melts.  In  the  latter  case,  when  the  iron  becomes  sufficiently 
hot,  the  smelting  takes  place  at  once  on  the  addition  of  cast  iron.  Care 
is  necessary,  since  if  a  quantity  of  cold  metal  be  suddenly  introduced 
at  one  time,  it  is  easy  to  reduce  the  temijcrature  to  such  an  extent 
that  short-circuiting  occurs.  The  same  thing  occurs  if  the  furnace 
becomes  cool  with  the  metal  inside  ;  small  furnaces  cool  down  in  an 
exceedingly  short  time,  but  such  an  accident  is  hardly  likely  to  occur 
in  a  large  furnace.  Indeed,  in  order  to  bring  them  into  working 
condition,  it  would  suffice  to  charge  some  hot  slag  from  some  other 
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furnace  and  to  avoid  having  recourse  to  soda,  which  could  not  be 
other  than  injurious  to  the  bricks.  The  outer  bricks  of  the  author  s 
furnace  are  of  fireclay,  and  the  inner  of  fireclay  or  dinas.  The  fire- 
clay bricks  are  fairly  good  conductors,  but  the  dinas  bricks  are 
exceedingly  jjoor  conductors.  The  author  has,  however,  used  both 
for  years  with  successful  results.  With  fireclay  bricks  care  should 
be  taken  that  less  slag  should  be  used.  With  dinas  bricks  it  is  his 
custom  purposely  to  add  fluorspar,  cryolite,  magnesia,  and  similar 
substances,  in  order  to  increase  conductivity,  Magnesite  bricks 
appear  to  be  ill  adajited  to  the  purpose,  because  they  conduct  too 
easily.  Experiments  with  dolomite  and  other  bricks  have  not  yet 
been  carried  out  by  the  author. 

The  electrodes  in  the  furnace  illustrated  are  of  iron,  and  melt  and 
become  slightly  absorbed  in  the  interstices  of  the  bricks.  But  as  the 
heat  is  de\-eloped  on  the  surfaces  of  the  bricks  lining  the  inner  side 
of  the  furnace,  the  crevices  around  the  electrodes  remain  at  a  mode- 
rate temperature,  because  they  retain  the  slag  and  even  drops  of 
metal  which  act  as  conductors.  The  author  at  first  employed  elec- 
trodes of  3  to  4  mm.  in  thickness,  so  as  to  drive  them  into  tlie  furnace 


Each  flat  piece  of  the  collector  is  divided  into  tltree  jiarts,  connected 
to  each  other  with  rheostat  wires.  By  the.se  means  each  electrode 
becomes  gradually  shut  off  whenever  the  difference  of  potential 
reaches  the  vicinity  of  12  volts,  and  the  formation  of  a  voltaic  arc  is 
impossible.  Besides  that,  he  has  fixed  an  additional  description  of 
brush  on  the  electi'odes,  joined  to  the  rheostats.  This  brush  similarly 
serves  to  lessen  sjiarking.  The  method  employed  to  obviate  sjiark- 
ing  is  the  only  complicated  part  of  the  furnace,  the  remaining  prin- 
ciples being  quite  of  an  elementary  nature.  The  manipulation  of  the 
furnace  is  likewise  exceedingly  simple,  although  with  its  ])resent 
very  small  dimensions  it  requires  constant  attention.  As  a  rule  the 
author  smelts  a  small  quantity  of  cast  iron  and  afterwards  adds  scrap. 
The  softest  steel  produced  possesses  an  ultimate  strength  of  bG-S  kg, 
per  sq.  mm.,  with  an  elongation  of  20  per  cent. 

On  smelting  iron  turnings  with  charcoal  (1  per  cent.)  steel  was  pro- 
duced with  an  ultimate  strength  of  85-6  kg.  per  sq.  mm.,  and  an 
elongation  of  3  per  cent.  Experiments  for  the  production  of  steel 
from  cast  iron  by  the  ore  process  were  also  successful,  and  the  fire- 
clay bricks  suffered  less  than  might  have  been  anticipated.     The 


4. — Feo.nt  and  Side  Elev.ition  ok  Fiknack. 


from  time  to  time  by  means  of  a  lumimer.  but  as  that  appears  to  be 
unnecessary  he  now  emiiloys  thin  slicct  iron  electrodes.  There  are 
in  tlie  furnace  24  electrodes  placed  at  intervals  of  23  mm.  from  each 
other.  As  in  the  furnace  filled  with  liquid  steel  only  the  14  u|)])er 
bricks  constitute  the  working  surface,  a  difference  in  putential  of 
nearly  35  volts  is  obtained  between  adjoining  electrodes.  .\s  a  result 
sparks  are  emitted  on  the  collector  on  rei)lacing  each  electrode,  and 
frequently  tlie  spark  is  transformed  into  an  arc.  On  the  distance 
between  these  eleetri)des  being  reduced  tt)  12  mm.,  tlu'  ditTerence  of 
potential  fall.s  to  17|  volts,  and  the  formation  of  (lie  are  becomes 
impo.ssibic.     The    author    ha.s,    however,    adopted    an    alternative. 


advantages  of  a  furnace  of  the  construction  indicated  above  are  as 
follows  : — (1 )  High  voltage  and  low  expenditure  of  current.  (2)  The 
possibility  of  using  any  form  of  current  ordinarily  employed.  (3) 
Compactness  and  high  efticiency.  (4)  Great  homogeneity  of  the 
metal  produced.  (,'))  The  minimum  amount  of  surface  contact  with 
air  or  with  the  walls  of  the  furnace,  ((i)  ,Slag  at  a  high  temperature, 
and  therefore  favourable  to  the  reactions  needed  for  tlie  refining  of 
the  metal.  (7)  A  minimum  superheating  of  tlie  furnace.  (8)  The 
avoidance  of  e.irbon  eleetroiles.  (',))  The  po.ssibihty  of  using  tl\e 
furnace  for  tlic  proiluclion  at  a  liigli  temperature  of  aiiv  material  in  a 
fluid  state. 


MR   DUGALD  CLERK'S  ADDRESS  TO  SECTION  G  OF 
THE  BRITISH  ASSOCIATION,* 

At  the  mitldle  ol  the  last  centtiry  the  steam  engine  had  attained  to 
a  high  degree  of  jierfeetion.  Its  devi'lojiment  was,  it  is  true,  in- 
complete, l)Ut  it  had  been  Hueee».sfully  applied  to  all  the  L'real  <lMlies 
of  the  mine,  the  waterworks,  the  Inelory,  the  railway  and  the 
Hleamship.  'J"he  engines  were  nieelianieally  excellent.  Ilie  fuel  eco- 
nomy was  good,  and  they  were  built  in  units  of  llionsaudsof  horse- 
power. Steam  power,  in  fact,  was  revol  ill  ionising  llie  whole  of  the 
social  and  industrial  conditions  of  tlu-  glolie.  Nolw  itliHlniiding  lliis 
great  material  and  engineering  hiicccss,  tlu  world  was  in  eomplele 
darkness  as  to  the  connection  bet  ween  steam  motive  power  and  heat. 
The  sciences  of  I  heriiiodynamies  dirl  not  yel  (^xist.  'J'lie  great  cliiinge. 
from  the  errors  of  the  old  theories  to  the  truth  of  llii^  new.  was  due  to 
the  work  of  Juule,  Thomson  and  Rnnkinc  in  (ireal   Itiilairi.  and  of 

•Abslrnet  of  Hie  prPKItlenlialuddress  deliveiid  liy  Mr.  Uiigiilil  (  lirk. 
on  Thiirsdny,  Seplemlici  3id. 


Cairiot.  Meyer.  ('Iaii>i\is,  I  Irlnilioli/  and  lliiii  on  llie  < 'oiilineiit. 
The  story  l>eguis  « jth  the  work  of  Caniot  in  IS21,  who  piililislied  in 
I'aris  in  that  year  a  pamphlet  entitled  "  Reflections  u|ion  the  .\IotiM' 
Power  of  Ileal."  He  was  attracted  by  the  problem  of  the  steam 
eUL'ine  and  the  air  engine.  He  saw  that  heat  and  motive  pcvwer 
were  connected  in  some  manner,  and  he  endeavoured  to  settle  in  a 
(piantitative  way  the  limits  of  that  connection  by  the  invention  of 
an  ideal  series  of  operations  by  means  of  «hicli  the  greatest  eimceiv- 
able  amount  of  nieehanii'al  power  may  be  obtained  from  a  given 
quantity  of  heal  under  given  eireiimslanees.  The  Carnol  cycle 
operations  jire  applicable  either  to  the  material  or  to  the  dynamical 
theory  of  heat  :  but  Carnot  originally  stated  that  the  wholi'of  the  heal 
added  In  the  lirsl  operation  was  to  be  diseliarged  in  tlie  third.  Carnot 
thus  succeeded  in  proposing  a  standaril  of  ellicieiiey  which  wii,s 
a|)|ilieable  to  any  heat  engine,  whatever  the  working  fluid  and  what- 
ever the  operative  cycle.  Hy  his  method  a  limit  could  be  set.  iLxing 
the  maximum  of  mechanical  energy  to  be  obtained  from  ii  given  heat 
quantity  and  a  given  teniperaliire  range.  To  reduce  this  to  niiiiK-rical 
values  it  was  necessary,  however,  to  experiment  on  .Miy  one  wurking 


THE  ELECTRICIAN,  SEPTEMBER  4,  1908. 


791 


tliiiil  witliia  tlie  dosiii'il  lornpiTature  rango  in  order  to  cictormiiio  the 
work  area  in  its  relation  to  heat  quantity  ami  temperature  full. 
Carnot's  «Titinj;s  show  that  he  intended  to  make  -^^ueh  observations  ; 
and.  had  he  succeeded,  thi  rniodynamics  would  luu  e  become  a  science 
at  an  early  date.  Carnot's  death,  however,  in  18:V2,  at  the  sadly 
early  age  of  3()  years,  prevented  this  development. 

His  work  remained  practically  without  notice  for  l.'i  years  after 
his  death  when,  fortunately,  it  atlractetl  the  attention  of  William 
Thomson  during  his  attendance  at  the  laboratory  of  Regnault  in 
the  year  1S4.'>.  He  was  then  21  years  of  age.  and  had  already 
attained  a  eon-iderable  scientific  reputation.  He  took  u|)  the 
study  of  Carnot's  «ork  with  enthusiasm.  To  the  acute  and  brilliant 
intellect  of  William  Thomson  it  became  ajjparcnt  that  he  liad  in  the 
Carnot  cycle  a  powerful  instrument  capable  of  widely  general  u.se. 
apart  altogether  fnmi  the  theory  of  heat  engines  ;  and  he  here  uses 
;'  it  in  a  most  skilful  way  to  give  detinitencss  and  univer.sal  application 
to  the  idea  of  temperature,  as  Prof.  Larmor  states.  "  elevating  t!ie 
idea  of  temperature  from  a  mere  featureless  record  or  com|)arison  of 
thermometers  into  a  general  principle  of  physical  nature."  Thomson 
accordingly  defines  equal  differences  of  temperature  in  terms  of  the 
reversible  or  Carnot  engine.  Equal  temperature  differences  are  to 
be  ditYerences  between  the  temperatures  of  the  source  of  heat  and  the 
refrigerator,  when  the  proportion  of  work  ])roduccd  from  a  given 
quantify  of  heat  is  the  same.  This  detinition,  however,  gave  a  .scale 
greatly  differing  from  that  of  mercurial,  air  and  other  thermometers, 
the  degrees  defined  by  it  corresponding  to  larger  and  larger  intervals 
on  the  air  thermometer  as  temperature  increases.  Prof.  Tait  pointed 
out  also  that  <m  such  a  scale  the  temperature  of  a  body  totally  de- 
prived of  heat  is  negative-infinite.  Thomson  follows  up  his  absolute 
thermometric  scale  work  with  an  investigation  entitled  "  Carnot's 
Tlieory  of  th(>  Motive  Power  of  Heat,"  described  in  a  Paper  read  in 
1849  before  the  Royal  Society  of  Edinburgh,  in  which  he  calculates 
from  Regnault's  c-\))eriments  on  steam  the  |)owcr  devclojjed  by  a 
Carnot  reversible  engine  «lien  using  one  Centigrade  heat  unit  ;  that 
is,  the  heat  necessary  to  heat  I  lb.  of  water  through  1"C.  for 
temperatures  from  1  C.  to  231 C  the  temperature  falling  in  the 
engine  in  each  ca.se  to  (I  C.  The  Paper  is  of  great  interest,  because  it 
shows  clearly  how  fully  the  distinguished  author  realises  the  necessity 
for  re-e.xamining  the  standard  ideas  of  the  nature  of  heat. 

At  the  time  we  are  discussing — 1850 — the  bare  conceptitai  of  the 
idea  of  an  absolute  zero  of  temperature  is  one  which  is  startling  in  its 
boldness  ;  and  it  must  have  been  difficult  indeed  then  to  imagine 
any  definite  line  of  proof  whicli  could  be  followed  to  establish  the 
real  existence  of  such  a  physical  limit.  Xo  sucli  limit  could  be  proved 
even  by  the  aid  of  the  Carnot  cycle,  reasoning  on  the  material  theory 
of  heat.  If  we  a.ssume  that  heat  is  material,  and  that  in  .some  way 
temperature  fall  doing  work  resembles,  as  Carnot  supposed,  the  fall 
of  water  doing  work  in  passing  from  a  higher  to  a  lower  level,  then  no 
absolute  zero  is  possible,  because  the  same  quantity  of  heat  is  supposed 
to  exist  at  the  low  as  at  the  high  temperature.  Thomson's  promises 
of  further  investigation  were  fulfilled  in  18.50,  in  which  year  he 
definitely  accepted  the  dynamical  theory  of  heat  and  finally  aban- 
doned the  material.  His  conclusions  are  given  in  a  memoir  of  the 
first  importance  which  was  read  before  the  Royal  Society  of  Edin- 
burgh in  18.51.  It  was  entitled  "  On  the  Dynamical  Theory  of  Heat." 
Before  dealing  with  it,  however,  it  is  desirable  to  consider  the  work 
of  .Joule  and  others  on  another  side  of  thermodynamics. 

Long  before  1850  the  equivalence  of  mechanical  work  and  heat 
quantity  had  been  accei)ted  by  many  .scientific  men.  and  Rimiford 
had,  indeed,  made  measurements  of  a  rough  kind.  It  remaineil. 
however,  for  Joule  experimentally  to  determine  the  mechanical 
equivalent  in  the  most  accurate  manner  and  place  what  is  now 
known  as  the  first  law  of  thermodynamics  upon  the  sure  basis  of 
absolute  e.xperimental  determination.  His  first  Paper  was  read  be- 
fore the  Cork  .Meeting  of  the  British  As.sociation  in  184."J,  and  at  t!ie 
Oxford  .Meeting  in  1847  he  read  another — •"  On  the  .Mechanical 
Equivalent  of  Heat  " — describing  the  results  of  experiments  with 
paddles  rotating  in  li(piids  driven  by  falling  weights.  It  was  at  this 
Jleeting  that  he  first  met  William  Thomson,  and  the  resulting  co- 
operation between  these  two  giant  intellects  sufficed  to  place  the 
first  and  second  laws  of  thermodynamics  on  the  firm  footing  of 
accurate  experiment  and  logical  deduction.  Joule  had  proved  the 
generation  of  heat  by  means  of  mechanicid  work  ;  Thomson  requiretl 
the  proof  of  the  converse  case — the  disappearance  of  heat  when 
mechanical  work  wa-s  flone  by  the  working  Huid.  This  i)roof  was 
forthcoming  in  the  results  of  experiments  on  the  compression  and 
expansion  of  air.  Accordingly,  we  find  the  Carnot  and  Joule  prin- 
ciples reconciled  in  Thomson's  Paper  of  1851,  and  the  imiiortant 
deduction  made  of  an  absolute  zero  of  temperature  at  -  273°  on  the 
Centigrade  scale.  The  introduction  of  the  idea  of  the  mechanical 
equivalent  of  heat  leads  at  once  to  an  ab.solute  zero  of  temperatiue. 
and  allows  of  the  determination  of  this  physical  lower  limit  by  the 


use  of  the  Carnot  cycle  for  investigating  the  efficiency  of  a  perfect 
engine  using  any  working  fluid.  Air  was  the  working  Huid  actually 
investigated,  and  the  determination  of  its  properties  at  ordinary 
temperatures  was  a  xitnlly  important  rcsidt  of  the  co-operation  of 
Thomson  and  Joule.  Their  experiments  lasted  for  many  years,  and 
their  rigorous  investigati(m  disclosed  the  fact  that  internal  work 
was  done  in  expanding  a  gas  ;  in  fact,  that  in  a  gas  expanding  isother- 
lually  doing  work,  i)art  of  the  heat  only  disappcAred  in  external 
work  and  part  was  absorbed  in  .separating  the  molecules. 

The  Joule  and  Carnot  laws  are  now  known  as  the  first  and  second 
laws  of  thermodynamics.  It  appears  that  during  Thoms(m's 
struggle  to  reconcile  the  two  apjiarently  opjiosing  laws,  (  lausiuR. 
who  had  seen  the  same  difficulty,  arrived  independently  at  its 
solution  and  pul>lished  a  Paper,  "  On  the  .Motive  Power  of  Heat  and 
the  Laws  of  Heat  which  may  be  deduced  therefrom."  at  the  Berlin 
Academy  in  Keliruary.  18.50.  In  this  Paper,  Clausius  discus.ses 
Thomson's  ditticuliies,  and  al.so  arrives  at  the  conclusion  that  the 
Carnot  cycle  may  be  reconciled  to  J(ju1c's  law  liy  the  omission  of  the 
sui>position  that  during  the  third  process  the  same  amount  of  heat 
is  discharged  from  the  cool  body  as  was  taken  in  from  the  hot  one. 
ThouLson  gives  Clausius  the  fidl  credit  for  priority,  l)\it  states  that  he 
was  working  on  the  same  problem  and  had  arrived  at  the  same  solu- 
tion in  the  year  ISoO.  before  he  had  seen  Clausiu.s'  work. 

Rankine,  as  early  as  184!t,  arrived  at  the  general  equation  of 
thermodynamics  which  exjiresses  the  relation  between  heat  and 
mechanical  energy,  and  indicated  the  result  of  his  investigations  to 
the  Royal  Society  of  Edinburgh  in  February,  18.50.  Rankine  thus 
arrived' independently  at  the  same  result  as  Clausius  about  the  same 
time.  Both  Rankine  and  Clausius,  however,  adopted  certain  theories 
as  to  the  molecular  structures  and  motions  of  gases,  and  their  demon- 
strations to  some  extent  depended  ui)on  their  theories. 

The  brilliant  work  of  Meyer,  published  .so  early  as  1842,  is  held  by 
some  to  have  anticipated  to  a  large  extent  both  the  work  of  Thomson 
and  of  Joule.  Undoubtedly  Meyer  formulated  true  ideas  and  carried 
his  generalisations  through  a  wide  range.  Helmholtz  al.so  very 
early  arrived  at  similar  conclusions  to  those  of  Joule  and  Thomson  ; 
but  it  has  been  thought  better  to  discuss  the  work  of  Thom.=on  and 
Joule  separately,  in  order  to  illustrate  the  transition  period  through 
which  many  distinguished  minds  were  passing  about  the  time.  Un- 
doubtedly great  credit  is  due  to  Meyer,  Helmholtz.  Clausius  and 
Hirn,  and  flujmson  himself  recognised  this  in  the  most  generous  way. 

The  ideas  of  Thomson  and  Joule  now  form  so  much  of  the  basis  of 
all  reasoning  upon  motive-jiower  engines  that  there  is  some  little 
danger  to  the  present  generatiim  of  forgetting  what  they  owe  to  these 
two  great  men.  To  appreciate  the  step  made  liy  them  it  is  necessary 
to  consider  the  position  of  moti\e  power  produced  by  heat  at  about 
the  middle  of  the  last  century.  At  that  time  many  attempts  had 
been  made  to  displace  the  steam  engine  as  a  heat  engine  by  air 
engines  in  various  forms— both  engines  heated  externally  and  those 
heated  internally,  now  known  as  internal-combustion  engines. 
Papers  read  at  the  Institution  of  Civil  Engineers  in  1845  and  1853, 
and  the  discussion  of  those  Papers  by  eminent  men  of  the  day, 
supply  an  accurate  measure  of  the  knowledge  ])osscssed  by  the 
engineer  of  the  princi|)les  of  action  of  his  heat  engines.  The  author 
refers  at  some  length  to  these  Papers  and  discussions  to  show  the 
misunderstanding  of  theory  at  that  period  :  even  at  the  la.st  meeting 
referred  to— -May  17,  1853— of  all  the  distinguished  engineers  who 
spoke.  Siemens  "alone  had  thoroughly  ap))rehended  the  value  of 
Joule's  results  and  understood  the  full  bearing  of  the  mechanical 
equivalent  of  heat.  He  had  not,  however,  understood  Carnot's 
reasoning  on  the  Carnot  cycle  or  Thomson's  deductions  from  Carnot. 
When  so  able  a  man  as  Siemens  had  at  this  stage  only  reached  partial 
enlightenment,  it  was  evident  that  much  hard  work  and  clear  think- 
ing required  to  be  done  before  a  well-founded  theory  of  heat  motive- 
power  could  be  obtained.  The  data  for  such  a  theory  was  accumulat- 
ing, and  very  shortly,  Regnault  produced  his  admirable  invcstiga- 
ti(ms,  and  succeeded  in  solving  ntany  problems.  The  broad  laws  of 
thermodynamics  have  placed  the  theory  of  the  heat  engine  in  a  posi- 
tion of  certainly,  which  was  much  needed,  but  the  Carnot  cycle  is  an 
impossible  one  in  ]>ractice.  Accordingly  actiuil  engines  have  to 
oi)erate  upon  imperfect  cycles.  The  theory  of  these  imi>erfect 
cycles  has  been  worked  out  mostly  during  the  last  23  years, 
although  Rankine  made  a  beginning  in  dealing  with  the  theory  of  the 
.Joule  air  engine.  Subsequent  work  has  shown  that,  im  a  simple 
assumption,  such  as  constant  specific  heat,  many  engine  cycles  exist 
of  a  practicable  nature  having  high  theoretical  efficiencies  where  the 
theoretical  efficiency  depends  on  one  thing  only— the  ratio  of  com- 
pression. Some  misunderstanding  has  ari.sen  with  regard  to  these 
imperfect  cycles,  and  it  has  even  lieen  thought  that  such  imperfect 
cycles  would  be  contrary  to  the  second  law  of  thermodynamics.  Lord 
Kelvin  himself  was  of  this  opinion  in  1881.  The  investigation, 
however,  of  these  imperfect  cycles  is  much  more  difficult  than  the 


792 


THE  ELECTRICIAN,  SEPTEMBER  4,  1908. 


broad  investigation  of  the  general  tliermodynamie  laws,  because  it 
requires  accurate  knowledge  of  the  properties  of  tlie  working  tiuid 
dealt  witli  umier  conditions  rendering  observation  extremely  difficult. 
Tlie  modern  internal-combustion  motor  is  the  successor  to  the  air 
engine  so  fully  discussed  by  eminent  engineers  of  55  years  ago  ; 
and  the  forebodings  of  even  so  eminent  a  man  as  Faraday  as  to  its 
ultimate  success  have  proved  unfounded.  Great  difficulties  have 
been  encountered  and  many  discrepancies  have  had  to  be  explained, 
but  a  minute  study  of  the  nature  of  the  working  fluid  lias  rendered  it 
more  and  more  possible  to  calculate  tlie  efficiencies  to  be  expected 
under  practical  conditions.  At  the  present  time  we  can  deal  with 
almost  any  cycle  or  any  working  fluid  with  some  fair  a})proximation 
to  an  accurate  result.  Much  work,  liowever,  is  required  before  all 
prolilems  of  the  working  fluid  can  be  said  to  be  solved  with  regard  to 
an}'  heat  engine.  Indeed,  it  may  l)e  said  that  under  modern  condi- 
tions of  t!ie  use  of  steam,  even  the  projierties  of  the  working  fluid — 
steam — have  not  yet  been  satisfactorily  determined.  Tlie  mere 
question  of  sjiccific  heat,  for  example,  of  steam,  and  its  variations 
of  temjjerature  and  pressure  is  now  under  review,  and  important 
experiments  are  in  progress  in  Britain  and  on  the  Continent  to  de- 
termine those  jHoperties.  The  ])ro])crties  of  the  working  fluid  of 
tlie  internal-combustion  motor  are  also  the  subject  of  earnest 
study  by  many  Continental  and  British  investigators.  Notwith- 
standing all  tlie  perplexities  involved  in  the  minute  study  of  the 
imperfect  heat  engine  cycles,  we  are  in  a  very  difl'erent  jiosition 
to-day  compared  witli  the  engineer  of  1853.  We  know  all  the 
broad  laws  as  to  the  conversion  of  heat  into  work  or  of  work  into 
heat  :  and,  numeroivs  as  are  the  problems  yet  to  be  solved,  we  at 
least  profit  by  the  guiding  light  .set  out  for  us  by  Kelvin,  Joule  and 
Rankine. 


INTERPOLE  TRACTION  MOTORS. 


The  requirements  of  nu.idern  electric  tramway  practice  are  much 
more  exacting  than  those  of  earlier  years,  and  to  meet  them  neces- 
sitates special  a])paratus.  With  a  view  to  meeting  these  more  oner- 
ous conditions  Messrs.  Dick,  Kerr  &  Co.  have  developed  a  series  of 
"  interpole  motors,"  embodying  a  number  of  new  points  in  design 
and  construction,  and  superior  in  many  ways  to  the  older  type. 
Such  motors  are  j)artioularly  suitable  for  traniAvay  systems  where 
extensive  use  is  made  of  electric  braking,  and  in  any  circumstances 
where  tlie  duty  is  more  than  ordinarily  heavy.     They  are  said  to  be 


circuit,  and  to  make  the  frame  both  watertight  and  dust-proof. 
The  lower  half  of  frame  is  hinged  to  the  upper  half,  thus  permitting 
the  lower  field  coils  to  be  easily  insjiected  and  cleaned.  Each  arma- 
ture bearing  box  {see  Fig.  3)  is  contained  in  a  separate  solid  casting, 
independent  of  the  motor  frame  altogether,  being  held  in  position  in 
ithe  main  motor  frame  by  means  of  a  tongued  and  grooved  joint,  and 
firmly  fixed  by  studs.  The  armature  can  therefore  be  lowered  with 
the  bottom  half  for  inspection,  or  can  be  retained  in  position  in  the 
top  half  as  may  be  desired.  It  can  further  be  removed  from  the 
main  shell  with  its  bearing  boxes  complete,  if  occasion  rcquires'it. 
Special  attention  is  called  to  the  fact  that  the  bearing  boxes  for  the 
armature  are  solid.  This  is  a  most  valuable  feature  of  the'design, 
as  it  effectually  prevents  oil  from  the  bearings  creeping  into  the 
interior  of  the  shell,  thus  making  the  motor  practically  oil-proof. 


Fio.  3  — Arm.vtire. 
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-tjEAR    C.\SE. 


The  main  pole  pieces  {see  Figs.  1  and  2)  are  made  up  of  laminated 
steel  sheet  )Miiicliings  riveted  together,  and  are  bolted  to  the  inner 
surface  of  the  frame.  The  pole  pieces  are  interchangeable,  and  can 
readily  be  replaced  in  case  of  repair.  Special  arrangements  are 
made  for  supporting  the  main  field  coils,  two  flat  steel  springs,  each 
capable  of  exerting  a  pressure  of  about  400  lbs.,  being  in.serted 
between  the  field  coil  and  the  shell.  The  coils  are  held  in  ])lace  by 
the  ]iole  .shoes  themselves  and  brass  washers  which  cover  the  surface 
of  the  coil.  As  each  coil  is  thus  forced  against  the  brass  washer  by 
the  springs  with  a  pressure  of  nearly  800  lb.,  any  shrinkage  of  the 
coil  is  automatically  taken  up,  and  the  coils  at  all  times  are  held 
rigidly  in  position.  Mechanical  troubles  in  this  portion  of  the  motor 
are  thus  entirely  obviated. 

The  ■' intcrpoles  "  are  of  solid  steel  {set  Fig.  2).  situated  sym- 
metrically between  the  main  poles  and  fixed  in  position  by  rivets. 


Flo.  1. — L'lWKi:  IIai.i 


Hparkle.ss  under  practically  all  loads,  cool  in  opcratinn,  and  oil  pmol. 
iSi)arkle.ss  comniulation  is  ensured  by  the  addition  of  the  "  inter- 
jioles,"  thereby  incTcasing  the  overload  ca|)acily  and  reducing  the 
wear  of  the  commutator  and  brushes,  in  some  ca.ses  the  motors  will 
Bland  an  much  as  100  jicr  cent,  overload  without  injury.  Further, 
the  reduced  wear  of  (uimmutator  and  brushes:  combined  with  iiu- 
|>rovcd  niclliods  nf  venlilalion,  results  in  (he  motor  being  very  clean 
running  and  free  fmm  Hash-overs  and  kindred  troubles.  In  general 
it  may  be  said  that  these  interpole  motms  ojierate  satisfactorily 
under  conditions  which  would  seriously  cmbarasH  motors  of  equal 
power,  but  unprovided  with  inlerpule.s. 

The  niotorH  an-  rated  in  the  usual  way.  i.e.,  <m  the  oulpiit,  ineliid- 
ing  gear  losses,  for  one  hour  with  a  lemperature  rise  in  any  jmrt,  as 
niensured  by  thermometer,  nut  exceeding  75  ('.  (135  I''.)  above  that 
of  the  Hurrounding  almospliere.  the  temperature  of  which  docs  not 
oxceed'25'C.  (77' K). 

The  field  frame  is  made  in  (he  usual  fnrm  (Figs.  1  and  '2)  <if 
two  bowl-shaped  eastings  of  soft  steel  of  high  permeability,  thereby 
Hocuring  the  smallest  possible  weight.  The  two  halves  are  lilted 
together  with  a  carefully  mauhined  joint  to  onsure  a  good  magnetic 


Kr.KU  Intkhpoi,!:  TuMTios  M./roii. 


The  "  interpole"  field  cmls  arc  clamped  In  pusilinn  by  indejiendent 
.screws  which  are  properly  locUeil  to  prevent  any  nu>vemenl.  The 
ends  of  all  field  coils  are  linishcd  olV  with  strong  bronze  terminals  for 
interconnection  after  they  are  assembled  in  the  motor  frame. 

The  armature  core  is  built  up  in  the  usual  way,  with  distance 
)>ieccs  to  permit  free  circulation  of  air.  Specially  good  ventilation 
of  (he  armaluri'  (Fig,  3)  is  ensured  by  means  of  (he  fanning  ac(ion 
of  the  connections  betwciTi  (he  armadu'e  e.iils  and  the  commutator 
bars.  Tlie.se  connections  are  made  of  thin  Hal  copper  strips.  Hhieh. 
when  (he  armature  rola(<'S,  ac(  as  fan  \anes,  and  draw  a  eurren(  of 
air  rigli(  (hrougli  (he  mo(i)r.  The  air  enters  (hrough  (he  opiMiing  on 
(he  (op  of  (he  shell  a(  (he  g<-ar  end,  au<l  is  drawn  (ow.irds  the  eeniro 
of  the  armature  core  pa.ssing  Ihroiigh  the  end  windings  at  the  gear 
end.  the  armafure  core,  (he  end  windings  .•)(  (he  coiuiiiu(ator  end. 
and  finally  jia.ssing  out  of  the  shell  at  (he  opposite  end  (o  which  it 
enlers.  This  ariilieiidly-produced  draught  is  so  elTcetivc  (hat  it 
enables  n  motor  to  run  fully  "Jo  per  cent,  cooler  than  would  be  pos- 
sible otherwi.sc.  The  action  of  (hi'  bin  vanes  is  ecn(rifiigal  and  (here- 
fore  inde|iendent  of  the  direction  of  rola(ion.  'J'his  inediod  of  eon- 
Btruction  has  tho  additional  advantage  of  enabling  the  arnialuro 
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leads  to  he  carried  straight  to  the  commutator  risers,  which  greatly 
simplifies  matters  when  it  is  required  to  remove  the  commutator,  as 
the  eompleti-  winding  is  left  intact.  All  that  is  necessary  in  order 
to  remove  tlie  commutator  is  to  luisolder  each  conductor  and  bend 
it  slightly  upwards  :  the  commutator  can  then  lie  pulled  o(T  without 
any  disturliance  of  the  armature  winding. 

The  hearings  and  the  method  of  lubrication  employed  in  the  Dick. 
Kerr  "interpolc"  motors  are  specially  worthy  of  attention.  As 
previously  indicated,  the  armature  bearing  boxes  theni.selves  are 
solid  cn.stings.  entirely  independent  of  the  main  motor  frame.  They 
are  nuide  to  guagc.  and  interchangeal>le,  as  are  also  the  hearing 
bra.sses  them.selvcs.  which  are  of  ample  proportions  for  the  work 
they  have  to  do.  .\  constant  and  efficient  supply  of  oil  to  the  arma- 
ture bearink's  is  secured  by  employing  oil  rings,  which  Messrs.  Dick, 
Kerr  &  Co.  linve  found,  by  actual  practice,  to  be  superior  to  any  other 
method  of  lubrication.  The  oil  after  use  in  the  bearings  is  drained 
back  to  the  reservoir  by  specially  large  drain  channels,  which  liavc 
sufficient  capacity  to  take  care  of  the  ma.ximum  anuiunt  of  <iil  which 
can  possibly  be  supplied  to  the  bearings.  Through  the.se  clianncls 
flows  a  continual  stream  of  oil  which  cools  as  well  as  lubricates  the 
shaft.  Special  "il  throwers  are  provided  to  deal  with  the  small 
amount  of  oil  which  is  not  taken  care  of  by  the  main  drains,  the  oil 
from  the  throwers  also  being  drained  back  to  the  oil  chandler.  After 
the  hearings  have  been  tilled  with  oil.  they  will  run  with  safety  for  a 
considerable  length  of  time,  without  attention  :  it  is  .said  to  be  quite 
safe  to  allow  such  bearings  to  run  for  a  fortnight  without  oiling. 
although  it  is  better  practice  to  have  a  regular  sy.stcm  of  oiling  once 


Fig.  6. — Dies,  Kebr  Intbrpole    Traction  Motoe. 


a  week.  Special  chambers  are  provided  below  the  oil  reservoir,  and 
into  these  chambers  drains  any  oil  which  is  not  returned  to  the  main 
reservoir.  The  bottom  of  each  chandler  can  be  closed  by  a  cover, 
and  when  this  opening  is  closed  the  motor  can  plough  through  almost 
any  depth  of  water  without  getting  flooded. 

The  axle  bearings  are  also  lubricated  by  means  of  oil,  but  in  this 
case  a  wick  arrangement  is  employed.  'J'hesc  bearings,  it  is  stated, 
will  also  run  for  a  fortnight  before  requiring  relilling.  and  arrange- 
ments arc  provided  for  allowing  the  wick  to  be  ipiickly  and  easily 
withdrawn.  Two  helical  springs  acting  on  the  wick  holder  jircss  the 
wick  against  the  axle,  two  springs  being  provided  to  ensure  that  the 
lubrication  is  not  interfered  with,  should  one  spring  fail  from  any 
cause.  The  armature  bearings  are  made  of  special  antifriction 
bronze,  the  axle  bearings  being  al.so  of  bronze  or  malleable  irnu  lined 
with  best  white  metal,  as  niay  be  desired. 

The  whole  of  the  gearing  is  contained  in  a  malleable  iron  case 
(Fig.  4),  in  two  halves,  which  is  sjieeially  designed  to  withstand 
heavy  vibration,  and  is  supported  at  three  jHiints.  All  bolts  arc  of 
the  same  size,  and  are  locked  from  turning  by  special  lugs  cast  on  the 
frame  and  gear  case.     The  nuts  are  locked  by  spring  washers. 

Figs,  o  and  (j  show  two  viewsof  thes  •  "  interpolc  "  traction  motors. 


"Trackless  "  Trolley. — The  interest  which  has  lately  l)een 
evinced  in  this  country  has  been  reflected  in  the  United 
States  where,  according  to  the  Kiir/ineeiini/  News,  a  "track- 
less" trolley  line  has  been  projected  from  Chattanooga,  Tenn., 
to  the  top  of  Waldeii's  Ridge,  a  distance  of  some  1.5  miles. 
Reports  state  that  the  cars  will  carry  30  jiersons  each  and  will 
receive  power  from  a  double  trolley.  It  is  also  reported  that 
the  cars  will  be  steered  like  an  ordinary  automobile. 


THE  CASCADE  CONYERTER.* 

BY  AUGUST  HL0CH. 
Siimmiiry. — The  cascade  converter  was  pateute<l  by  Prof.  O.  S. 
Bragstad  and  Herr  .1.  L.  la  four  in  1902,  and  has  since  been  de- 
veloped l)y  them  in  conjunction  with  1'rof.  E.  Arnold.  The  present 
Paper  is  intended  to  give  a  simple  explanation  of  this  converter  and 
to  show  its  superiority  over  other  forms  of  converters. 


In  England  the  cascade  converter  is  called  a  motor  converter, 
though  not  quite  properly.  The  machine  comprises  a  polyphase 
continuous  current  converter  coupled  directly  to  a  rotary-field 
motor.  The  alternating-current  side  of  the  converter  is  connected 
directly  (/  >  ,  without  the  use  of  sHp  rings)  to  the  rotor  winding  of 
the  motor,  and  works  in  parallel  with  the  same,  whilst,  at  the  same 
time,  the  rotor  drives  the  converter  mechanically.  The  direct- 
current  machine,  accordingly,  works  partly  as  converter,  since  it 
converts  into  continuous  ctirrent  the  polyphase  current  taken  from 
rotor  winding,  and  partly  as  generator,  since  it  converts  the  mecha- 
nical energy  supplied  to  it  into  electrical  energy.  The  cascade  con- 
verter assumes  a  speed  such  that  the  frequency  of  the  E.M.F.  in- 
duced in  the  rotor  is  the  same  as  that  of  the  E.M.F.  induced  in  the 
direct-current  armature,  this  being  the  chief  condition  which  makes 
the  above-mentioned  parallel  operation  possible. 

We  shall  first  consider  the  rotary-field  portion  by  ilself.  Tlis 
works  as  an  induction  motor  whose  stator  and  rotor  are  connected 
to  networks  of  diflerent  frequencies.  Let  the  stator  work  on  a  net- 
work of  frequency  ci,  and  the  rotor  on  a  network  of  frequency 
c.,,  where  Ci>c.j;  fitrther,  for  the  sake  of  simplicity,  assume 
both  networks  are  three  phase  {see  Fig.  1).  This  machine  can 
be  run  up  to  speed  by  means  of  the  starting  .resistance  A,  like 
an  ordinary  asynchronous  motor,  the  switch  S  being  open.  When 
at  rest,  an  E.M.F.  of  frequency  I'l  is  induced  in  the  rotor.  As 
the  speed  rises,  the  relative  velocity  between  rotor  and  rotary 
field  decreases,  and  with   it  the  frequency  of  the  rotor  current. 

Network  I. 
Frequency  ci 
Voltage  ei 


Network  II 


Frequency  02      • 
Voltage  62  iphasei 


Fio.  1. 

Let  the  number  of  poles  in  the  motor  be  2p,,,  then,  when  the 
relative  velocity  of  the  rotor  to  the  rotary  field  is  60  e-iip,/  revs,  per 
min.,  a  current  of  frequency  c>  will  be  induced  in  the  rotor.  Since 
the  speed  of  the  rotary  field  is  60  cilp,i,  the  actual  speed  of  the  rotor 
is  60  (ci  -  c.,/ii,i)  revs,  per  min. 

Let  the  rotor  be  wound  so  that  the  E.M.F.  induced  in  it  when 
running  at  this  speed  approximately  equals  the  network  pressure  Ci. 
By  means  of  the  phase  lamp  and  the  switch  S,  the  rotor  can  then 
be  switched  on  to  network  II.  and  the  starting  resistance  cut  out. 
The  rotary  field  machine  will  then  behave  as  a  synchronous  ma- 
chme — the  output  or  input  will  not  depend  on  change  of  speed,  but 
solely  on  the  respective  lead  or  lag  of  the  rotor  in  space. 
Thus,  we  have  here  to  deal  with  a  combination  of  phenomena 
occurring  in  ordinary  synchronous  and  asynchronous  machines.  In 
a  synchronous  machine  excited  by  a  continuous  current  correspond 
ing  to  every  load,  there  is  a  definite  position  of  the  synchronously 
rotating  field  system  which  produces  a  corresponding  lag  or  lead 
in  the  induced  E.M.F.  Corresponding  to  the  lead,  there  is  a  watt 
current  in  phase  with  the  E.M.F.  (generator)  and  to  the  lag,  a  watt 
current  displaced  ISO  deg.  (elec.)  with  respect  to  the  E.M.F.  (motor). 

A  similar  displacement  of  the  main  field,  embracing  stator  and 
rotor,  occurs  also  in  an  asynchronous  motor,  duo  to  the  influence  of 
the  rotor  watt  current,  which  is  in  phase  with  the  induced  E.M.F. 
(Xote. — Watt  current  is  used  to  denote  the  current  component  in 
phase  with  or  directly  opposed  to  the  induced  E.M.F.)  In  conse- 
quence of  the  magnetic  inter  linkage  between  stator  and  rotor,  the 
stator  and  rotor  ampere-turns  almost  completely  neutralise  one 
another.  Let  the  ampere  turns  in  the  stator  and  in  the  rotor  be 
split  up  into  two  components  the  one,  the  watt  ampere-turns,  in 
phase  with  the  E.M.F.'s  induced  by  the  main  field,  and  the  other, 
the  wattless  ampere  turns,  at  right  angles  to  the  same — then  the 
watt  ampere-turns  of  the  two  parts  neutralise  one  another.     The 

*  Abstracted  from  the  Ettktrotetknik  und  Maechinenbau. 
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wattless  ampere-turns  combine  with  the  magnetising  ampere-turns 
which  produce  the  main  field.  For  those  magnetic  relations  in  an 
asynchronous  machine,  there  is  a  watt  current  which,  in  the  rotor, 
is  in  phase  with  the  E.RI.F,  and,  in  the  stator,  is  directly  opposed 
to  it.  Coming  back  to  the  case  represented  in  Fig.  1,  we  can  sup 
pose  that  one  part,  *,;  of  the  main  field  is  produced  by  the  stator 
winding,  and  one  part,  ^.j,  by  the  rotor  winding.  At  no-load,  assum- 
ing the  ideal  case  of  no  losses,  the  rotor  takes  up  such  a  position 
that  the  rotory  field  mduces  both  in  stator  and  rotor  E.M.F.s 
displaced  180  deg.  from  the  network  pressures  e^  and  e.,.  Denote 
this  position  of  the  rotor  at  no-load  by  the  vector,  a, 
rotating  uniformly  and  synchronously  with  the  rotor  w  f,  and 
the  point  h,  on  the  rotor  itself  (Fig.  2a).  Let  now  a  load  be 
applied  at  the  pulley,  tlien  the  rotor  be  caused  to  lag 
(Fig.  2  b).  This  lag  gives  rise  to  the  field  "component  4>.,  pro- 
duced   by    the    rotor    winding.       The    E.M.F.    induced    in    the 


Lag  in  stator. 
Lead  in  Rotor. 

Fig.  2. 


Lead  in  Stator. 
Lag  in  Rotor. 


stator  is  thus  caused  to  lag.  The  result  is  that  a  watt  current 
flows  in  the  stator  winding  directly  opposed  to  the  E.M.F.  (power 
input).  Owing  to  the  lag  of  the  rotor  with  respect  to  the  rotation 
of  the  field,  the  E.M.F.  induced  in  the  rotor  by  <J>i  will  experience  a 
lead.  Consequently  in  the  rotor  a  watt  current  is  set  up  in  phase 
with  the  E.M.F.  (power  output).  The  first  effect  of  the  lagging  of 
the  rotor,  therefore,  is  to  set  up  watt  currents  in  stator  and 
rotor,  which,  with  regard  to  the  E.M.F.s  induced  by  the  main  field, 
have  the  same  direction  as  in  an  asynchronous  motor.  Thus  the 
magnetic  relations  are  practically  the  same  as  in  the  latter.  The 
torque  acts  in  the  direction  of  the  rotary  field  as  in  an  induction 
motor.  The  watt  ampere  turns  in  stator  and  rotor  divided  by  their 
winding  factors  are  equal.  The  wattless  ampere-turns  combine 
with  the  magnetising  ampere-turns. 

Neglecting  ohmic  drop,  we  can  write  :  The  main  field  combines 
with  the  stator  leakage  field  to  form  the  resultant  stator  field  which 
maintains  equilibrium  with  the  network  pressure  r,,  and  with  the  rotor 


Direction  of  Mam 
B  iField  at  No  Load 


Fio.  3. 


leakage  field  to  form  the  resultant  rotor  field  which  maintains  equili- 
brium with  pressure  r.^.  Ti  e  stray  fields  can  bo  split  up  into  conipo 
nents  m  phase  with  and  at  right  angles  to  the  main  field.  The  former 
are  produced  by  wattless  and  the  latter  by  watt  currents.  From 
the  equality  of  the  watt  ainpere-turiis,  it  follows  that  tlio  stray  tiolds 
perpendicular  to  the  main  tield  must  have  the  same  ratio  to  one 
another  as  the  leakage  coeflicionts  'I",  and  T,  of  stator  and  rotor. 
(The  leakage  coetlicionts  are  taken  as  the  ratio  of  the  reciprocals  of 
the  magnetic  reluctances  for  the  leakage  and  the  main  field.) 

Let  Al'  and  the  radius  of  circle  I  (Fig.  •'!)  reprcBpnt  '.he  magni- 
tudes of  the  resultant  stator  field  F|  and  lotor  field  I''.^  rpspoctivoly, 
which  are  dcterinintd  by  the  pressures  r;  and  r^.  Further  denote 
the  main  field  by  F  and  the  Icokiige  fields  by/,  and /^,  respectively. 
At  no-load  (ideal)  only  wattless  currents  (low  in  the  windings  — 
consequently  at  no  load  the  leakage  fluxes  arc  in  phase  with  the 


main  flux.  The  algebraic  sum  of  the  main  field  F  with  the  leakage 
fields  gives  the  resultant  fields  F,  and  Fo.  The  wattless  currents 
leading  the  E.M.F.  magnetise  in  the  direction  of  the  main  field,  and 
the  leakage  fields  produced  by  them  are  to  be  taken  as  positive. 
The  stray  fields  induced  by  lagging  wattless  currents  are  negative. 
We  have  the  fol'owing  relations 

F,-F+/i 
F,=  ¥+f, 


Whence  we  get 


1?     f14.fi 

^=Trf; 

/,  =  {Firi-t-T.l-F.,'     -     '^1 
/,=  1F,[1  +  T,>FJ, 


T, 


Ti-fTaTi-t-T., 

The  currents  are  directly  proportional  to  the  leakage  fields.  If 
F2F,  =  l-fT^,  then/,  =  0,  and  the  total  magnetising  current  is 
yielded  by  the  rotor. 

E  1 

If    ■-=   -       ,  then  /■.,  =  0,  and  the  whole  magnetising  current  is 

Fi     1  +  T,  •'-       '  o  e 

supplied  from  the  stator.  For  values  of  the  ratio  Fj/  F,  between 
these  limits,  both  parts  assist  in  the  production  of  the  main  field. 
If  F.,  F,  >  H- Tj,  /,  is  negative — i  e.,  a  current  lagging  with  respect 
to  the  E.M.F.  flows  in  the  stator.  (In  an  asynchronous  machine, 
the  magnetising  current  lags  behind  the  terminal  pressure  and  leads 
the  induced  E.M.F.)  The  rotor  has  then  not  only  to  yield  the 
magnetising  ampere  turns,  but  also  neutralise  the  de-magnetising 


_Circ/, 


NM,..' 
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effect  of  the  stator  current.  Assuming  that  the  energy  in  the  net- 
works I.  and  II.  is  very  large  compared  with  the  power  of  the  rotary- 
field  machine,  then  the  pressures  f,  and  e.,  will  not  be  affected  either 
in  magnitude  or  phase  by  what  is  happening  in  the  asynchronous 
machine.  If,  therefore,  the  rotor  produces  a  lag  on  load,  the  resultant 
rotor  field  must  coincide  with  this  lag,  so  that  the  E.M.F.  which  is 
induced  by  this  field,  and  must  counterbalance  the  pressure  e.,,  is  in 
phase  with  the  latter.  The  main  field  takes  up  an  intermediate 
position  between  the  resultant  rotor  and  stator  field.  Each  power 
input  at  the  stator  corresponds  to  a  definite  displacement  of  the 
main  field. 

Let  the  vector  of  the  stray  field  produced  by  the   stator  was 
current  be  BD  and  the  direction  of  the  main  field  AD.     The  locut 

T 
of  the  point  1)  is  a  circle  with  AR  as  diameter.     Make  DG  =.  -BD, 

M 

and  through  (i  draw  a  parallel  to  .\D,  then  the  point  of  intersection 
II  with  circle  1  gives  the  resultant  rotor  field  .\II.  The  angle 
<  IIAB  =  0  at  the  same  time  gives  the  displacement  in  space  of  the 
rotor  (in  electric  degrees)  with  respect  to  the  no-load  position.  The 
ellective  displacement  of  the  rotor  in  space  is  a  =0  ^1,,.  The  leakage 
field  produced  by  the  rotor  watt  current  is  II K.  The  main  field 
must — in  conj\mction  with  the  leakage  fields  /,'  and /„'— yield  the 
field  components  AD  =  Fj' and  AK  =  Fj' respectively.  For  deter- 
mining the  main  field  .VM,  we  have  the  same  equations  as  at  no- 
load,  except  that  F,  Fi  and  F.^  must  be  substituted  by  F',  F,  and 
F,'.  The  total  stray  fields  are  represented  by  the  vectors  IINI  and 
and  BM  respectively.  The  ratio  F  '  I",'  varies  in  general  with  the 
load,  and  depends  on  how  the  production  of  the  main  field  is  dis- 
tributed over  the  stator  and  rotor  windings.  By  altering  the  pres- 
sure at  network  II.,  this  ratio  can  be  varied,  and  any  desired 
phase-displacement  of  the  stator  current  prodncod.  The  displace- 
ment of  the  fields  in  space  gives  also  the  displacement  of  the 
E.M.F.s  induced  by  them  in  respect  to  time.  These  E.M.F.s 
moreover  are  also  proportional  to  tho  fields.  Consoqucntly 
the  diagram  in  Fig.  .'!  can  also  be  used  as  a  time  diagram.  Tho 
resultant  fields  correspond  to  tho  terminal  pressures,  the  stray 
fields  to  tho  reactance  pressures  and  tho  main  fields  to  tho  in- 
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diiccil  E.JI.F.s.  It  must  be  borne  in  mind,  however,  that  the 
scales  for  the  rotor  anil  stator  circles  are  difleront,  the  ratio  of  the 
same  being  s'ven  bv  the  ratio  of  the  products  of  the  frequencies, 
numbers  of  turns  and  winding  factors.  If  we  then  pass  to  the  pres- 
sure diagram  wo  can  also  conveniently  consider  the  ohmic  pressure 
drop.  The  leakage  fields  or  reactance  pressures  are  directly  pro 
portional  to  the  currents.  The  area  of  the  triangle  AMB  and  its 
altitude  JIX  gives  scales  for  tlie  stator  input  and  the  torque 
respectively. 

For  the  case  F,"F.j  and  Ti  =  Tj,  the  point  M  moves  on  a  circle. 
Fig.  4  represents  the  diagram  for  this  case  by  full  lines.  The  dotted 
lines  represent  the  Hcyland  diagram  for  the  same  machine  as 
asynchronous  motor  with  the  same  stator  6eld.  BM  and  BM'  give 
the  respective  stator  currents,  MH  and  M'H'  the  rotor  currents  and 
MN  and  M  N  the  power  inputs  or  torques.  The  maximum  input  of 
the  synchronous  rotary-field  machine  is  more  than  twice  that  of  the 
asynchronous  machine.  This  is  also  to  be  expected  when  we  re- 
member that  the  maximum  stator  current  for  the  former  ma- 
chine is  about  double  that  for  the  latter.  The  maximum  current 
in  an  indnction  motor  occurs  at  short-circuit,  when  the  field  is 
equal  to  about  half  the  main  field.  The  stator  leakage  field,  at  sliort- 
circuit,  therefore,  has  only  to  counterbalance  about  halt  the  pres- 
sure. In  the  case  of  the  synchronous  machine,  the  maximum  cur- 
rent occurs  when  the  rotor  is  displaced  180" /p,,  in  respect  to  its 
position  at  no-load.  The  main  field  then  becomes  approximately 
zero.  The  stator  leakage  field,  therefore,  must  counterbalance  the 
total  stator  pressure,  and  is,  therefore,  about  doub'e  that  occurring 
in  the  induction  motor. 

The  E.M.F.s  induced  per  turn  in  stator  and  in  rotor  are  related 
to  one  another  as  the  frequencies,  hence,  since  the  watt  ampere  turns 
are  equal,  it  follows  that  the  electric  power  in  the  stator  and  rotor 
windings  also  bear  the  same  relation  to  one  another.  If,  therefore, 
the  watts  supplied  to  the  stator  are  denoted  by  W,  the  rotor  will 
giveo'fi  W  watts  to  the  network  II.  The  difference  fi  -c.jjci  Wwatts 
is  given  to  the  shaft  in  the  form  of  mechanical  power.  The  ratio 
of  the  electric  power  of  the  rotor  to  its  mechanical  power  is  constant, 
and  equals  c./ci-Cj.  Whenever  hunting  occurs  about  the  position  of 
equilibrium — i.e.,  increase  or  decrease  of  angle  a  (Fig.  2b) — sychro- 
nising  forces  are  set  up  which  tend  to  damp  out  the  swinging.  For 
example,  when  the  swing  is  in  the  direction  of  lagging,  the  stator 
takes  in  more  energy  and  develops  a  larger  torque  than  that  corre- 
sponding to  the  position  of  equilibrium.  The  fi  -i\/f|th  part  of  this 
increase  of  power  is  utilised  for  acceleration,  and  the  ci'f.^th  part  is 
given  to  the  network  II. 

If  mechanical  power  is  supplied  to  the  pulley  (Fig.  1),  the  rotor 
will  lead  with  respect  to  the  no-load  position  (Fig.  2c)  and  take 
energy  from  the  network  II.  The  sum  of  the  mechanical  and  electri- 
cal power  supplied  to  the  rotor  will  be  given  to  network  I  through  the 
stator.  (In  this  form,  the  double-frequency  synchronous  machme 
was  used  in  America  some  10  years  ago  as  a  frequency  converter.) 

The  rotary-field  portion  of  the  cascade  converter  represents  such 
a  synchronous  rotary-field  machine.  The  continuous-current 
machine  coupled  directly  to  the  rotor  replaces  the  pulley  (Fig.  1) 
by  absorbing  mechanical  power,  and  replaces  the  network  II.,  since 
it  works  in  parallel  with  the  rotor  winding  and  converts  the  electric 
energy  taken  from  the  latter  into  direct  current.  Let  the  number 
of  pole-pairs  in  the  rotary-field  and  direct-current  machines  be 
2>d  and  ^j,,  respectively,  then  the  equality  of  the  frequencies  in  rotor 
and  direct-current  armature  will  be  reached  at  a  speed  which  cor- 
responds to  the  condition 

/60ci         \ 

^  P,t         I 
whence  60', 

Pd  +P^ 
i.e.,  the  cascade  converter  rotates  at  the  synchronous  speed  of  a 
2'p,,+2i.,)  pole  machine  with  frequency  ci. 
The  pulsation  of  the  rotor  current  is 

c.,=    '■'^A'  . 
Pd  *2'"' 
If  W  denotes  the  total  input  at  the  stator,  then 

'■-'\V=     ''"Wwatts 
fi        Pd  +Pi, 

will  be  the  energy  transmitted  to  the  direct-current  armature  elec- 
trically and 

'■|-''-\V=     /'"    Wwatts 
mechanically.  "  Pd  ^Po 

At  ideal  no-load,  the  rotor  will  take  up  such  a  position  that 
the  rotary-field  induces  an  E.M.F.  in  it  which  opposes  the  pressure 
on  the  alternating-current  side  of  the  direct  current  armature 
(Fig.  2a).  When  the  direct-current  machine  is  loaded,  a  torque  is  set 
up  in  the  same  which  causes  a  lag  as  in  Fig  2ii.  In  addition  to 
what  happens  in  the  rotary-field  portion,  as  already  discussed,  there 
will  be  at  the  same  time  a  lag  of  the  pressure  on  the  alternating- 
current  side  of  the  direct  current  armature,  since  the  phase  of  the 
network  II.  is  assumed  to  remain  constant  under  the  representation 


of  the  method  of  working  given  in  Fig.  1.  The  pressure  on  the 
alternating-current  side  of  the  direct-current  armature  can  -with- 
out any  appreciable  error — be  assumed  to  be  in  phase  with  the 
K.M.F.  induced  in  the  armature  winding.  The  angle  0  in  diagram 
in  Fig.  H  no  longer  corresponds  to  the  angle  a  of  displacement  of 
the  rotor  multiplied  bv  p,/,  but  now 

l)---{t>d+V.,)- 
For  every  load,  the  direct-current  pressure  can  be  regulated  by 
varying  the  excitation.  At  the  same  time  the  pressure  on  the 
alternating-current  side  of  the  direct-current  armature  will  be 
altered,  which  results  in  a  change  of  the  wattless  currents  in  the 
rotary-field  machine.  If,  for  example,  the  excitation  is  increased,  the 
rotor  will  take  on  additional  wattless  current,  leading  in  respect  to 
its  own  E.M.F.  and  lagging  with  respect  to  the  E.M.F.  in  the  direct- 
current  armature.  This  current  exerts  a  demagnetising  effect  in 
the  direct-current  machine.  Hence  to  obtain  a  certain  pressure 
variation  on  the  direct-current  side,  a  larger  alteration  in  the  ex- 
citing current  is  necessary  than  in  the  case  of  an  ordinary  direct- 
current  generator.  When  hunting  occurs,  the  total  stator  power 
corresponding  to  the  swinging  is  consumed  in  damping  the  same, 
since  the  electric  power  of  the  rotor  will  also  bo  utilised  in  the  direct- 
current  armature  as  such. 

The  cascade  converter  is  reversible.  The  direct-current  machine 
then  works  partly  as  motor  and  partly  as  direot-ourrent-polyphase- 
current  converter.  Mechanical  and  electrical  power  is  supplied  to 
the  rotor,  the  sum  of  which  will  be  transmitted  to  the  network 
through  the  stator.  The  rotary-field  part  works  in  the  same 
way  as  in  the  case  discussed  above,  where  mechanical  energy  was 
supplied  to  the  rotor  at  the  pulley  (Fig.  1).  If  the  stator  is  con- 
nected to  a  network  where  several  generators  are  working,  the  re- 
versed cascade  converter  will  work  as  a  synchronous  machine.  If, 
however,  only  current-consuming  apparatus  is  connected  to  the 
circuit,  the  cascade  converter  loses  the  characteristics  of  a  syn- 
chronous machine,  just  like  an  ordinary  converter.  When  working 
on  an  inductive  load,  every  change  of  load  will  cause  a  variation  in 
wattless  current  in  the  direct-current  armature,  which  will  either 
strengthen  or  weaken  the  field  in  the  continuous-current  machine. 
This  results  in  a  change  of  speed.  It  the  direct-current  pressure  is 
constant,  there  is,  in  addition,  a  relatively  larger  pressure  drop  at 
the  terminals  of  the  stator.  As  reversed  converter,  therefore,  the 
cascade  converter  is  only  suitable  when  the  stator  works  in  parallel 
with  other  generators.  The  above  machines  may  have  any  desired 
number  of  phases  in  the  stator  and  in  the  rotor — the  number  of  phases 
in  the  stator  being  that  of  the  network  on  which  it  works,  and  is 
consequently  three-phase  as  a  rule.  The  rotor,  on  the  contrary,  is 
generally  wound  for  9  or  12  phases  to  obtain  the  best  conditions  for 
the  direct-current  machine. 

E.rnmplf. — The  author  then  shows  how  the  cascade  converter 
can  be  started  up  from  either  the  alternating  or  continuous-current 
side,  and  also  gives  illustration  of  such  a  machine  of  370  kw.  output, 
built  by  the  E  A.G.  (formerly  Kolben  &  Co.)  for  electrochemical 
work.  Three-phase  current  is  supplied  to  the  stator  at  5,000  volts 
and  50  cycles,  whilst  3,080  amperes  continuous  current'at  120  volts  is 
taken  off  from  the  commutator.  Both  the  rotary-field  part  and  the 
direct-current  machine  have  eight  poles,  so  that  the  converter 
rotates  with  the  velocity  of  a  16  pole  machine  at  375  revs,  per  min. 
The  rotor  has  12  phases  and  the  armature  on  the  direct-current 
machine  is  lap-wound  with  12  equi-potential  connectors,  to  which 
the  12  phases  of  the  rotor  are  connected.  There  is  no  bearing  be- 
tween the  two  machines  so  that  there  is  no  necessity  for  a  hollow 
shaft  for  these  connections. 

Dinien.sions. — As  regards  the  dimen.sions  of  the  'cascade  conver- 
ter, it  is  usual  for  both  parts  to  have  the  same  number  of  poles. 
The  direct-current  side,  therefore,  works  half  as  generator  and  half 
as  0  or  12  phase  direct-current  converter.  As  in  an  ordinary  con- 
verter, the  effective  value  of  the  current  in  the  armature  winding  is 
smaller  than  in  a  direct-current  generator  of  the  same  output.  Ac- 
cording to  whether  the  stator  is  supplied  with  polyphase  or  single- 
phase  current,  the  direct-current  machine  must  have  the  dimensions 
of  a  generator  of  65  to  70  or  KO  par  cent,  respectively  of  the  out- 
put of  the  converter.  The  dimensions  of  the  rotary-field  machine 
are  determined  by  the  angular  velocity  of  the  rotary-field,  which  is 
double  that  of  the  angular  velocity  of  the  rotor.  In  other  words, 
the  rotary-field  machine  must  have  the  dimensions  of  an  induc- 
tion motor  (if  the  same  output  but  double  the  speed.  The  rotor, 
however,  may  have  a  larger  diameter  than  an  induction  rotor 
of  the  same  number  of  poles — the  dimensions  of  the  bore  being  more 
those  of  a  motor  with  twice  the  number  of  poles  and  half  the  power. 
Comparison  with  Motor-rjcncratorn  and  Hohiry  Convcrtrrx  — 
From  what  has  just  been  said  re  dimensions,  it  follows  that  the 
cascade  converter  is  smaller  than  a  motor- generator  of  like  speed 
and  output.  The  former  machine,  therefore,  is  cheaper  and  requires 
less  space  than  the  latter.  The  space  consideration  makes  the 
cascade  converter  especially  suitable  for  sub-stations.  The  losses 
per  unit  of  surface  can  be  taken  the  same  in  the  cascade  converter 
as  in  the  motor-generator — hence,  since  the  cascade  converter  is 
the   smaller,   its   efficiency  will  be  higher  than   that  of  a  motor- 
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generator  of  equal  output.  Compared  with  the  asynchronous  motor 
generator,  the  cascade  converter  has  the  advantage  of  working  on 
unity  power  factor,  and  can  also  be  made  to  yield  a  leading  watt- 
less current  to  the  line.  This  latter  advantage  is  also  possessed  by 
the  synchronous  motor-generator,  but  on  the  other  hand  this 
machine  cannot  be  easily  started  up  from  the  alternating-current 
side.  Starting  difficulties  are  also  to  be  numbered  amongst  the 
disadvantages  of  the  rotary  converter.  The  dimensions  of  a 
rotary  converter  depend  on  the  number  of  phases.  Compared 
with  the  continuous-current  side  of  a  cascade  converter,  a  single- 
phase  rotary  converter  utilises  the  armature  50  per  cent,  worse, 
and  a  three-phase  converter  10  per  cent,  worse.  Although  a  six- 
phase  rotary  converter  utilises  the  armature  30  per  cent,  better 
than  a  cascade  converter,  against  this  are  to  be  set  the  six  slip- 
rings  carrying  heavying  currents,  and  requiring  a  more  complicated 
scheme  of  connections,  which  add  largely  to  the  cost  of  the  machine. 
Moreover,  the  rotary  converter  is  fed  with  the  current  at  the  full 
frequency,  and  thus  needs  twice  as  many  poles  for  the  same  speed 
as  a  cascade  converter.  In  addition  to  the  large  machine  thus 
required,  it  is  usually  necessary  to  have  a  stationary  transformer 
between  the  network  and  the  machine.  Thus  the  installation  cost 
of  a  converter  will  be  practically  as  high  as  that  of  a  cascade  con- 
verter. The  total  lasses  are  about  the  same  in  the  two  cases. 
At  a  higher  frequency,  rotary  converters  have  a  greater  tendency 
to  hunt  than  cascade  converters.  The  pressure  regulation  with  a 
cascade  converter  can  be  carried  over  wide  ranges  without  the  use 
of  choking  coils  as  required  by  converters.  The  space  taken  up  by 
a  cascade  converter  is  not  greater  than  that  taken  up  by  a  converter 
and  transformer  together. 


SHORT  SPARK  PHENOMENA.* 

BY    W.    DFDDELL,    F.R.S. 

Summary. — The  author  describes  two  effects  which  he  has  observed 
in  connection  with  sume  measurements  of  the  current  in  the  secondary 
circuit  of  an  induction  coil.  On  inlroduoing  a  small  spark  gap  into  the 
oerondary  circuit,  the  secondary  R.M.S.  curipnt  increase?  enorn-.ou!-:ly  in 
value,  and  a  deflection  i»  produced  on  a  galvanometer  in  tlie  secondary 
circuil.  

The  apparatus  in  use  during  these  experiments  consisted  of 
a  12  in.  Newton  induction  coil,  which  was  sujiplied  from  the  200  volt 
direct  current  mains.  .A  large  resistance  was  ])laced  in  series  with 
the  primary  of  the  coil  to  limit  the  current,  and  the  current  was 

Interrupter 


-^HV\^0 


Vu..   1. 

interrupted  by  means  of  a  mercury  jet  interrupter  ;  the  connectiuns 
arc  shown  in  Fig.  i.  The  secondary  circuit  contained  a  gnlvami- 
meter.  O.  to  nu'a.sure  the  mean  current  and  tliernio-ainmetcr,  T..\.,  to 
measure  the  niot-nican-squarcd  current.  The  galvanonu'ter  was 
specially  constructed  for  the  purpose  so  as  to  have  a  sufhciently  low 
sensibility  witliout  \ising  a  shunt.  It  was  of  the  moving  coil  type 
and  wa.s  well  insulated  frfim  eartb  by  means  of  porcelain  insulators. 
The  .sensibility  was  such  tbat  I  inilliani|iere  gave  a  scale  flcllectinn  of 
200  divisions  (1  division  e<|uals  ,',,  in.).  The  tluTmii-aninieter  had 
a  resistance  of  about  lOl-.l  ohms  and  gave  its  full  scale  dellection  for 
about  70  milliampcres  H..\I..'>.  value. 

Hy  breaking  tluMurrent  tluciUL'li  tbc  primary  by  ine.iiis  of  a  switcli. 
the  direction  of  the  d(;(lection  of  tli<-  galvanoiuelcr  coi  icsponding  to 
breaking  the  |)rhnary  current  was  dct<.'ruiined.  A  (lrlli<tioM  in  this 
direction  is  called,  in  what  follows,  a  poHitivc  (lellectioii.  and  a  dcllce- 
lion  in  the  opposite  direction  a  negative  dctlcctiori. 

When  there  was  no  spark-gap  in  the  si-condary  circuil  anil  the  coil 
was  in  action,  tlie  mean  current,  as  read  by  tlie  galvanonu'lci'.  was 
7,ero.  as  it  should  be.  and  the  rool-niean-s(|uarcd  current  had  »  value 
of  about  :t-K  niillinuipiTr'H.  If  now  a  niicro.Kcopic  spark-gap.  say 
between  two  aluininiuni  poinl.s.  is  introduci'd  into  tlic  secondary 
circuit  two  curious  cITecls  take  place.      I'irsllv.  the  K..M.S.  current 

♦  .\b.Htruct  of  a  Paper  read  before  the  Physical  Society.  A  short 
ubMraot  of  the  di;cus'<iiin  following  the  r'nding  of  this  Paper  nppenred 
in  Thi:  EUrtriciin,  May  8,  HtOS.  p.  I. '(4. 


enormously  increases  in  value,  and,  secondly,  a  very  large  deflection 
is  produced  on  the  galvanometer  reading  the  mean  current,  and  this 
deflection  is  in  the  negnlire  direction — that  is  to  .say  in  the  dhection 
corresponding  to  making  the  primary  circuit.  These  two  eifeets  will 
be  considcreti  separately. 

To  give  an  idea  of  the  magnitude  of  the  increase  in  llie  R.M.S. 
current  produced  by  introducing  a  very  small  spark-ga])  inti)  the 
.secondary  circuit  of  the  coil,  in  Fig.  2  the  R.M.S.  current  corres- 
ponding to  various  lengths  of  spark  between  0  and  15  ram.  has  been 
plotted,  the  resistance  in  the  primary  circuit  of  tlie  coil  and  the  fre- 
quency of  the  interrupter  of  the  primary  current  being  kept  constant, 
at  137  ohms  and  75  interruptions  per  second  respectively.  The 
current  through  the  primary  of  the  coil  was  about  j  ampere. 

1  have  no  doubt  as  to  the  cause  of  this  effect.  It  is  due  to  very 
high  frequency  oscillations  being  .set  up  in  the  wires  connected  to  the 
secondary  circuit  of  the  coil  when  a  spark-gap  is  introduced.  The 
magnitude  of  the  o.scillations  will  depend  on  the  voltage  between  tb.e 
terminals  of  the  spark-gap  just  before  the  spark  |iasses  and  on  the 
resistance  tbat  the  spark-gap  offers.  Now  the  P.D.  between  the 
terminals  of  the  spark-gap  will  increase  w-ith  increasing  lengtli  and 
so  will  the  resistance,  so  that  on  increasing  the  sj)ark  length  we  have 
two  conflicting  agencies  at  work,  one  tending  to  increase  the  magni- 
tude of  the  oscillatory  current,  and  the  .second  tending  to  decrease 
the  magnitude.  It  is  due  to  this  differential  action  that  the  curve  is 
such  a  curious  .shape. 

The  presence  of  the  oscillations  in  the  secondary  circuit  can  easily 
be  made  evident  by  taking  a  well-insulated  metal  plate  and  touching 
various  jioints  in  tlie  .secondary  circuit  with  it.  The  effect  of  this 
jilate  will  be  to  largely  increase  or  decrease,  generally  increase,  the 
value  of  the  R.M.S.  current.  The  practical  aspect  of  this  question, 
from  my  ])oint  of  view,  was  that,  owing  to  the  uncxiieetedly  large 
value  of  the  R.M.S.  current,  I  burnt  up  several  thermo-ammetcrs 
before  I  discovered  the  cause  of  the  trouble. 
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I  have  obtained  the  cITect  with  brass,  iion.  yinc  and  aluniiniuiu 
electrodes,  and  it  juobatily  takes  place  with  all  other  metals.  I 
think  that,  so  far,  the  best  metal  to  show  the  elTecl  has  been  alu- 
minium. 

The  large  dellection  in  the  negative  direction  observed  on  (ho 
galvanometer  was  investigated  by  recording  the  wave  forms  of  the 
I'.l).  and  the  current  by  means  of  an  o.scillograph.  The  .sensibility 
of  the  oscillograph  was  adjusted  so  that  1  mm.  detlection  ecpials  1 
millianipere  for  the  current  wave  forms.  To  obtain  the  I'.D.  wave 
forms  a  w al<'r  resistance  of  about  I  nu'gohm  « as  placed  in  series  wit h 
the  se(Mind  moving  system  of  the  oscillograph  so  that  I  mm.  eiinals 
aliout  l.(HM)  volts,  'hie  speed  of  the  plate  on  which  the  reconls  were 
taken  was  l..">(M)mni.  per  second.  For  this  .series  of  test.s.  the  fre- 
(jiiency  of  interruption  was  75  per  second,  and  the  resistance  in 
.series  with  primary  of  the  induction  coil  wa.s  37  ohms. 

Rcc^ords  were  made  for  a  series  of  spark  lengths  between  .ilii- 
niiniuni-point  electrodes.  Some  typical  results  are  shown  in  I'igs. 
:t.  4.  5  and  li.  Fig.  ."!  is  the  current  wave  form  when  the  .spark  gap 
is  short  eireuiled.  lenirlh  0.  The  straight  lini-  across  the  eentri<  of 
the  (igure  is  the  true  zero  line.  Delleelions  above  this  7.rro  line 
represent  current  in  the  positive  direction  and  below  the  zero  line 
re|)re.sent  current  in  the  negative  direction.  It  will  be  noticed  that 
the  maximum  current  in  the  positive  direction  (14-5  milliampcres) 
is  much  less  than  the  maximum  current  in  the  negative  direction 
(:i."i  milliiimperes),  but  the  length  of  time  tbat  the  negative  current 
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hist.s  is  iiuiuli  .sli.jitcr  lluui  tluil  w-liicli  the  positive  cunfiit  lasts  ;  sd 
tliat  the  areas  of  the  two  sides  of  the  zero  line  are  equal  aiul  iUr  incaii 
current  zero. 

With  the  smallest  ixjssible  jtap  between  llie  aUiniiniiim  clectrndes. 
the  wave  form  at  unee  changed  to  the  type  shown  in  l'"ig.  4.  which  is 
for  spark  lentrlh  1  mm.  In  this  tiijure.  the  straiirht  parts  of  the  curve 
along  the  centre  of  the  figure  are  in  the  position  of  zero  current. 
This  was  carefully  checked  by  taking  records  with  a  tixed  datum- 
line  at  the  zero  of" the  curve.  The  line  wa.s  aftcrward.s  moved  to  the 
lower  part  of  the  figure  in  order  not  to  hide  small  details  of  the  curve 
near  tlie  zero.     The  effect  of  introdueing  the  spark-ga|)  of  1  mm.  is. 


Fig.  3. — Spauk  Lenutu  Eqials  Zero. 

while  leaving  the  maximum  current  on  the  two  sides  of  the  zero  at 
practically  the  same  value,  to  reduce  the  area  of  the  curve  on  the 
positive  .side  of  the  zero  line  nearly  to  zero,  so  that  instead  of  the 
areas  on  the  two  sides  being  equal  there  is  a  large  excess  of  area  on  the 
negative  side  causing  a  large  mean  current  in  the  negative  direction. 
On  increasing  the  length  of  the  gap  a  small  area  on  the  opposite 
side  of  the  zero  line  again  begins  to  form,  which  increases  with 
increasing  length  of  gap,  until  the  condition  shown  in  Fig.  5  is  reached. 
In  this  figure,  the  spark  is  sometimes  rectifying  or  stopping  the  cur. 
rent  flowing  round  the  circuit  in  the  negative  direction  altogether. 
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Wc  have  iti  this  figure  the  large  triangular  current  wave  form  wiiicli 
corresponds  to  the  current  Howing  in  only  one  direction  round  the 
circuit,  and  the  smaller  triangular  current  pulses  accompanied  by  a 
large  current  in  the  negative  direction  at  make.  Further  lengthen- 
ing the  spark-gap  brings  it  into  the  normal  condition  of  long  sparks. 
It  was  necessary,  in  order  to  obtain  the  wave  form  of  these  longer 
lengths,  to  disconnect  the  circuit  for  recording  the  I'.D.  wave  form, 
as  the  leak  which  it  f(jrmed,  liaving  a  resistance  of  only  1  megohm, 
prevented  the  sparks  pa.ssing  across  the  gap. 


X !ro  Line 

J<i-  P.b. 


Fi.; 


-Spark    I.encth.   1.")  m-.t. 


Fig.  6  shows  the  P.D.  wave  form  with  so  long  a  spark-gap  tlu.t 
the  spark  could  not  jump  across  it.  This  is  the  normal  wave  foim 
given  on  the  secondary  of  the  induction  coil  when  supplied  from  a 
high  voltage  direct  current  circuit.  It  was  noted  that  the  voltrge 
induced  in  the  circuit  at  the  break  is  about  2.3,000  volts  and  at  make 
about  13,.'J00,  so  that  the  make  voltage  exceeds  one-half  of  the  break 
voltage.  Also,  the  voltage  induced  at  the  make  dies  away  less 
rapidly  than  that  induced  at  the  break.     It  may  be  inquired  how  it  is 


possible,  if  till-  make  voltage  is  less  than  the  break  voltage,  fur  the 
current  to  be  larger  at  make  than  at  break.  1  think  that  this  ipies- 
tion  must  be  answered  by  noting  that  during  the  make  period  the 
primary  of  the  induction  coil  is  connected  to  the  supply  mains  so 
that  the  energy  may  be  directly  transferred  from  the  primary  to  tlu^ 
secondary  circuit  by  magnetic  induction — that  is  to  say.  as  long  as 
we  maintain  a  steadily  increasing  How  of  current  into,  the  primary, 
we  can  continue  to  take  energy  from  the  secondary.  During  the 
break  period,  however,  things  are  very  different.  The  whole  of  the 
energy  that  we  can  get  out  of  the  secondary  is  that  stored  up  in  the 
magnetic  tield  which  is  linked  with  the  secondary  winding.  The 
greater  part  of  this  magnetic  field  will  pass  through  the  core.  The 
magnetisation  of  the  core  will  depend  upon  the  resultant  magnetising 
ampen'-turns  wliich  are  eiiual  to  the  primary  ampere-turns  less  the 
.secondary  ampere-turns.  At  the  moment  of  break  the  current  in 
the  secondary  is  at  a  value  of,  say.  3.")  niilliamperes,  and  the  current 

20(1  volts 
in  the  primary  cannot  have  exceeded  <y^~  c —  or  5-4  amperes. 

I  do  not  know  the  exact  ratio  between  the  numbers  of  turns  on  the 
l)rimary  and  on  the  secondary  of  this  induction  coil,  but  it  is  pro- 
bably of  the  order  of  100.  so  that  the  35  milliam])eres  flowing  in  the 
negative  direction  in  the  secondary  would  correspond  to  a  demag- 
netising current  of  about  3i  amperes  in  the  ])rimary.  which  would 
leave  a  comparatively  small  margin  of  resultant  magnetising  ampere- 
turns. 

If  thi.«  is  the  case,  the  energy  that  can  be  got  out  of  the  secondary 
on  break  is  very  limited,  which  would  account  for  the  rapid  dying 
aw  ay  of  the  current  to  zero  when  even  a  very  small  spark-gap  is  intro- 
duced in  the  circuit.  Directly  the  length  of  the  .spark-gap  is  suffi- 
cient to  prevent  the  current  flowing  in  the  negative  direction  round 
the  secondary  circuit,  the  whole  of  the  demagnetising  effect  of  the 
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Fig.  G. — Distance  betweex  Electrodes  too  Great  for  Sparkixq 

TO   TAKE    place. 

secondary  current  is  done  away  with,  and  under  the  conditions  of 
the  experiment  the  magnetising  cutrent  in  the  jirimary  is  mainly 
limited  by  the  large  resistance  in  the  circuit  ;  hence,  we  get  a  very 
much  larger  amount  of  energy  available  directly  the  secondary  cur- 
rent is  prevented  from  flowing  in  the  negative  direction.  This,  I 
think,  accounts  for  the  large  difference  in  the  size  of  the  current 
waves  in  Fig.  .5,  and  shows  the  great  importance  fif  preventing  any 
current  from  flowing  round  the  secondary  circuit  in  the  negative 
direction  at  make  when  using  the  induction  coil  on  a  high  voltage 
supply. 

I  made  certain  that  the  phenomenon  was  not  due  to  any  want  of 
symmetry  in  the  points  of  the  spark-gap  by  reversing  the  electrodes 
of  the  gap  and  also  by  interchanging  the  connectiims  to  it.  The 
material  of  the  electrodes  did  not  seem  to  appreciably  affect  the 
results,  but  the  shape  of  the  electrodes  was  important  in  so  far  that 
the  spark  length  at  which  the  galvanometer  deflection  changed  sign 
depended  on  the  shape. 


MANCHESTER    ELECTRICAL   EXHIBITION   (Opening 
Day   Oct.    3). 

isuppkmeniary  List  of  Exhihiiors. 

Since  the  list  of  exhibitors  at  the  forihcojiing  Electrical  Exhibi- 
tion which  appeared  in  our  issue  of  Aug.  21  was  compiled,  the  fol- 
lowing firms  have  been  added  : — 

Dow8in?  Rad.  Heat  lo. 

Klectrelle  Limited 

Kleotric  Rifle  Co. 

Kikiogton  Limited 

Fittings  Limited 

,1  J.  Griftiu  &Son 

Harper  Elcc-   Piano  Co 

Hiuhea  ,t  Stirling 

Kearney  High-speid 
Railway  Co. 

H.  Lake  (Ltd.) 

MoPhail  i:  Sirr  pao  » 

Marples,  Leach  x  Co 

The  total  number  of  exhibitors  exceeds  230,  the  largest  number, 
it  is  believed,  ever  congregated  in  a  Trade  Exhibition. 


Abbey  Electric  Co 
Aatomatio  Machine  i  o. 
C.  D.  Bate  ,V  Co. 
Bateman  Maoh.Tool  Co 
bell  Ruck  Belting  Ca. 
G  Birch  .'t  Co.  (Ltd  ) 
J.  Birch  &  Sod 
Blackman   Ventilatiug 

Co. 
Brayshaw  Limited 
British  Thomson- 

Houstou  Co. 
Comb.  Met.  Faoking  Co. 


Mawdaleys  Limited 
T.  H.  Mealy 
C.  .J.  Noyea 
.T .  W.  Phillips 
PhillipBon  \  Co. 
Small  .\:  Parked 
A   G  Tliornton  ,v  Co. 
Triumph  Stoker  (Ltd  ) 
V'incit  Limited 
Voloan  Boiler  Inp   Cj. 
Wellman,  Seaver  .>c 

Head 
Wright  X  (0 
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eeriee  ot  "Industrial  Supplements,"  to  be  published  from  time  to  time 
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THB  TROLLEY  OMNIBUS. 

There  arc  certain  innovations  whicli  require  a  very  long 
time  to  take  root  in  tiie  public  mind,  wiietlier  it  1)0  the 
popular  or  the  engineering  mind  is  of  small  account,  and  this 
lime  is  often  so  loii;4  that  pioneers  fail  entirely  to  reap  their 
reward — not  only  so,  luit  in  all  prol  lability  they  lose  heavily 
in  sowinjj;  the  seetls  troiii  which  their  followers  reap  a  rich 
harvest.  .Viiioiig  such  innovations  must  be  classed  the 
trolh^y  omnibus,  for  it  is  by  no  means  a  new  idea. 

■Pho.se  who  visited  the  great  Paris  Exhibition  in  1900 
will  remember  the  Lombard-dcriu  system  there  .shown  in 
operation.  The  diiliculty  of  want  of  llcxibilily  in  nego- 
tiating other  trallie  on  the  road  was  oveiconie  by  the  in- 
genious device  of  a  motor  trolley  head  with  a  lle.xible  con- 
nect ion.  Tiii.s  trolley  head  ran  along  the  two  overhead 
wiie.'<,  and,  besides  acting  as  a  collector  of  cirrent,  it  was 
eiiuipped  with  a  small  tliree-phase  motor  whirh  was  sup- 
plied with  three-phase  current  from  slip-rings  on  the  car 
motor,  and  thus  propelled  the  trolley  head  in  atlvanco  of 
tiie  vehicle.  Tiie  omnibus  was  provided  with  a  .short  mast 
on  the  roof,  anil  from  the  to[)  of  this  a  llcxiblo  cable  con- 
nected the  car  motor  to  the  trolh>y  head,  this  cable  serving 
to  transmit  not  only  the  energy  from  the  line  to  llic  car, 
but  to  rc-lransmit  energy  for  the  small  three-phase  motor. 
Owing  to  the  tendency  of  the  trolley  head  lo  run  at  a 
higher  speed  than  that  of  the  omnibus,  the  llcxildc  cable 
showed  no  inclination  to  drop,  and  it  was  easy  to  run  a  car 
as  far  away  from  the  trolley  line  as  was  iieces,s«ry  lo  nc- 
coinmodato  oth(>r  traflic.  In  addition  to  the  line  to  which 
we  have  referred,  a  second  Lombard-lieiin  Hue  was  run  in 
France  between  Fontainebleau  and  Suinois,  but  so  far  ns  we 
are  aware  no  further  progress  was  made  wiUi  this  ingenious 
system.    l'ossil)ly  the  complication  of  a  motor  trolley  iiead 
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anil  llio  weight  of  such  a  device,  amounting  to  about  451b., 
thus  involving  a  much  more  solid  overhead  construction 
than  would  be  necessary  otherwise,  proved  to  be  serious 
objections. 

At  the  same  time  attempts  were  being  made  to  run 
trolley  omnibuses  by  means  of  two  trolley  poles  per  car, 
the  poles  being  made  very  much  longer  than  those  on 
tramcars,  so  as  to  give  the  necessary  freedom  to  the 
omnibus.  Dithculties,  however,  were  experienced  in  keep- 
ino  the  trolleys  on  the  wires  under  all  conditions,  and  it  was 
on  that  account  that  the  I-ombard-tierinsystem  was  brought 
forward.  Xow,  liowe\er,  the  tnilley  pole  system  is  being 
resuscitated.  The  Railless  Electric  Traction  Co.  is  pre- 
pared to  equip  roads  upon  this  system,  and  has  issued  a 
pamphlet  comparing  the  system  with  other  methods  of 
dealing  with  urban  traffic.  From  this  pamjthlet  we  gather 
that  German  engineers  are  becoming  favourably  impressed 
by  the  trolley  omnibus,  for  short  lines  are  at  work  at 
Monheim  (near  Cologne)  and  Wurzen,  while  the  Corpora- 
tion of  Mulhausen  have  recently  considered  the  rival  systems 
of  tramway,  petrol  omnibus  and  trolley  omnibus,  and,  as 
a  result,  are  constructing  6i  miles  of  route  as  an  extension 
of  their  tramway  .system. 

In  this  country,  also,  the  subject  is  at  length  beginning 
to  excite  some  interest.  Thus,  the  Dundee  City  Council 
have  been  seriou.sly  considering  the  merits  of  the  trolley 
omnibus,  and  the  ^Manchester  Coi-poration  have  also  sent  a 
deputation  to  the  Continent  to  consicer  the  merits  of  railless 
traction.  The  low  capital  cost,  as  compared  with  a  tram- 
way system,  is  a  powerful  argument  which  will  appeal  to 
all  who  are  not  wedded  to  traction  on  rails  at  any  cost. 
This  phase  of  the  question  will  be  considered  fully  by 
Jlr.  F.  Douglas  Fox  in  a  Paper  he  is  reading  before  the 
British  Association  during  the  present  meeting  in  Dublin. 
It  is  well  known  that  tramway  capital  expenfliture  is  in 
many  cases  a  burden  too  heavy  to  be  comfortably  borne. 
Deficits  are  shown  by  a  considerable  proportion  of  muni- 
cipal tramway  undertakings,  notwith.standing  the  fact  that 
in  many  cases  no  allowance  is  made  for  depreciation  ;  liut 
this  must  not  necessarily  be  taken  as  evidence  of  failure, 
because  the  aim  of  a  local  authority  should  be  to  give  cheap 
triiisit  rather  than  to  make  profits.  Nevertheless  there 
are  many  cases  in  which  the  capital  invohed  in  a  tram- 
way undertaking  is  a  burden  from  which  the  ratepayer 
would  rather  be  relieved,  and  in  such  cases  it  might  have 
been  better  if  the  merits  of  the  trolley  omnibus  had  been 
considered  as  an  alternative.  When  once  a  tramway  has 
been  laid  down  the  substitution  of  any  other  .system 
becomes  practically  impossible.  There  are,  however, 
cases  in  which  it  is  desired  to  extend  a  tramway  system  to 
outlying  districts  showing  but  small  cliance  of  prolitable 
working.  The  trolley  omnibus  then  aHbrds  a  simple  solu- 
tion :  the  overhead  conductors  are  extended  for  this  pur- 
pose, and  tramway  track  can  be  laid  down  in  due  course 
when  the  traffic  justifies  such  a  step.  There  appears  to  be 
only  two  serious  inconveniences  — namely,  that  "  through- 
running"  from  the  extension  to  the  main  part  of  the  sys- 
tem, and  vice  versa,  is  impossible ;  and  that  a  car  shed  is 
also  necessary  on  every  extension  of  this  kind.  A  change 
of  car  is  a  small  matter  for  a  passenger  to  endure,  but  it  is 
an  inconvenience,  and  may  be  sufficient  to  cause  a  council 


to  extend  a  tramway  on  proved  lines,  even  at  the  risk  of  a 
loss  in  woi'king,  rather  than  give  a  trial  to  a  novid  system- 
In  the  case  of  a  circular  route  to  connect  up  several 
radiating  tramway  lines  this  dithculty  should  not  be  so 
serious,  because  a  change  of  cars  at  most  junctions  would 
be  an  inevitable  part  of  the  programme.  We  think,  how- 
ever, that  the  most  promising  field  for  the  trolley  omnibus 
will  be  in  small  towns  where  tramways  do  not  exist. 
There  are  a  number  of  such  towns  where  increased  facili- 
ties for  transport  would  l)e  welcomed,  but  where  the  elec- 
tric tramway  is  a  too  serious  financial  risk  to  be  considered, 
and  here  the  trolley  omnibus,  if  its  claims  can  be  substan- 
tiated in  this  country  as  in  Germany,  should  meet  a  dis- 
tinct want. 


OBITUARY. 


ELEUTHERE  ELIE  NICOLAS  MASCAET. 

We  greatly  regret  to  record  (as  briefly  noted  in  our  lait 
issue)  the  death  of  M.  E.  E.  N.  Mascart,  which  occurred  on 
Tuesday,  August  25,  in  his  72nd  year. 

Eleuthere  Elie  Nicolas  Mascart  was  bom  at  Quarouble,  in 
the  north  of  France  on  Feb.  20,  18.S7.  He  received  his  early 
education  at  Valenciennes  and  at  the  Lycee  of  Lille  and 
Douai,  becoming  preparateur,  or  assistant  prolessor,  at  the 
latter  establishment  in  1864.  After  holding  this  post  for  a 
year  he  was  appointed  Professor  of  Physics  at  the  Lycce  in 
Metz,  and  shortly  afterwards  to  a  similar  position  at  Versailles. 
In  1H(5S  he  took  the  adjunct  professorship  of  physics  at  the 
College  of  France,  under  the  celebrated  Regnault,  and  on  the 
retirement  of  the  latter  he  succeeded  to  the  full  professorship. 
During  the  Franco-Prussian  war  M.  Mascart  undertook  ttic 
sub-directorship  of  the  cartridge  and  chassepot  factory  at 
Bayonne,  and  at  the  end  of  the  war  was  created  Chevalier  of 
the  Legion  of  Honour.  In  1878  he  was  appointed  Director  cf 
the  Central  Meteorological  Bureau  of  France,  a  position  which 
he  held  at  the  time  of  his  death,  and  in  188  4  was  elected  a 
member  of  the  French  Academy  of  Sciences. 

Though  not  known  as  the  propounder  of  great  discoveries, 
he  added  much  to  our  knowledge  of  science,  especially  in  the 
field  of  optics  and  electricity.  He  resembled  his  predecessor, 
Regnault,  in  Ijeing  a  reliable  and  careful  worker,  while  he  was 
the  author  of  many  excellent  books.  His  first  work  was  piili- 
lished  in  18(54,  and  was  a  memoir  entitled  "Researches  on  the 
Ultra-Violet  Solar  Spectrum  and  the  Determination  of  ilic 
Wave  Lengths  of  the  Luminous  acd  Ultra- Violet  Rays."  Since 
then  he  hns  given  to  the  world  a  large  number  of  memoir.'^, 
especially  on  light  and  electricity.  In  1876  M.  Mascatt  pub- 
lished his  "  Treatise  on  Static  Electricity,"  and  between  18M2 
and  18S6"  Lessons  in  Electricity  and  Magnetism."  This  work, 
in  which  M.  Joubert  collaborated,  has  been  translated  into  the 
English  and  German  languages.  M.  Mascart  afterwards  pub- 
lished a  "Treatise  on  Optics,"  in  three  volumes,  which,  like  his 
preceding  works,  at  once  became  a  standard  authority  on 
the  subject.  In  190U  he  published  a  "Traitc  de  Magnctisme 
Terrestre." 

M.  Mascart  was  a  past-President  of  the  French  Physical 
Society,  of  the  Societc  Internationale  des  Electriciens,  of  the 
French  Meteorological  Society  and  of  the  French  .Association 
for  the  Advancement  of  Science ;  and  was  at  the  lime  of  his 
death  President  of  the  Consulting  Committee  on  Arts  and 
Manufactures  attached  to  the  French  Ministry  of  Commerce, 
and  President  of  the  Commission  of  Inventions  for  the  Army 
and  Xavy.  Ho  was  a  member  of  the  Institute  of  France,  a 
foreign  mendicrof  the  Royal  Society  and  an  honorary  inendjer 
of  the  Institution  of  Electrical  Engineers.  At  the  Paris  Elec 
trical  Exhibition  and  Congress  of  1881,  M.  Mascart  was  general 
reporter  of  the  Congress  and  of  the  Jury,  for  which  services 
he  was  created  Ottirer  of  the  Legion  of  Honour.  In  connec- 
tion with  the  Paris  Exhibition  of  1S89  M.  Mascart  was  Presi- 
dent of  the  Technical  Committee  on  Electricity,  President  of 
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the  Jury  of  Class  62  (Electricity),  and  also  President  of  the 
International  Congress,  and  at  the  close  of  the  Exhibition  he 
was  created  Commander  of  the  Legion  of  Honour.  At  the 
Paris  Exhibition  of  1900  he  was  appointed  Presiiicnt  of 
the  Committees  and  of  the  Juiy  of  Group  V.  (Electiicity), 
and  was  subsequently  made  a  Grand  Officer  of  the  Legion  of 
Honour. 


REVIEWS. 


Copies  of  the  undermentioned  works  can  be  had  from  Tht  Electrician  OflBce.  po.«t  free 
ou  receipt  of  published  [price,  adding  3d.  for  boolvs  published  under  23.  Add  10  per 
cent,  for  abroad  or  for  foreign  books.) 


Modern  Views  of  Electricity.    By  Sir  Olivek  Lod(;e,  F.R.S.   3rd 

edition.     (London  :    Macmillan  &  Co.)     Pp.  xiv. +502.     6s. 

If  we  remember  that  the  first  edition  of  this  useful  work  was 
published  in  1889.  before  the  recent  revolution  in  electrical 
science,  we  must  admire  the  author's  courage  in  bringing  out  a 
third  edition  of  a  work  which,  in  its  original  form,  would  now 
be  considered  decidedly  out  of  date.  The  title,  of  course, 
might  also  be  taken  to  cover  something  like  a  yearbook,  oi' 
summary  of  the  latest  views  put  forward.  But  the  fact  that 
whole  chapters  are  left  practically  untouched  rules  out  this 
interpretation,  and  .so  we  have  a  kind  of  patchwork  in  which 
long  disused  mental  images  are  presented  side  by  side  with 
newer  conceptions  derived  from  more  atomistic  theories 
recently  forced  upon  the  electrical  world.  The  author's 
famous  declaration  that  "  electricity  is  ether  " — a  bold  but 
somewhat  sterile  guess  made  in  the  days  of  Hertz — still  holds 
the  field  in  many  parts  of  the  book.  Thus  on  p.  31  we  find 
electricity  compared  to  "  an  incompressible  fluid  filling  all 
space."  If  this  is  a  modern  view,  we  venture  to  say  that  it  is 
confined  to  one  leading  physicist,  viz,.  Sir  Oliver  Lodge  himself, 
80  far  from  the  ether  being  identified  with  electricity,  it  is 
actually  on  trial  for  its  very  existence.  Bucherer  in  Germany, 
Ritz  in  France,  and  Campbell  in  England  have  proposed  systems 
more  or  less  independent  of  the  conception  of  the  ether,  and 
even  J.  J,  Thomson,  in  his  recent  Adamson  lecture,  propounded 
a  theory  of  radiation  which  borrows  many  of  its  most  charac- 
teristic features  from  the  old  emission  theory  of  light.  It 
cannot,  theicfoie,  be  .said  that  the  trend  of  niodiMii  thought 
is  at  all  in  the  direction  of  those  views  which  Sir  Oliver  Lodge 
has  so  ably,  consistently  and  elo(|ueiitly  advocated. 

It  is  significant  that  the  nature  of  magiu'tism  is  left  entirely 
uiie.xplained  in  this  work  so  far  as  magnetic  substances  are 
concerned,  whereas  the  field  is  very  fully  dealt  with,  largely 
with  the  aid  of  the  rack-and-pinion  model.  This,  one  might 
almo.st  venture  to  say,  is  in  direct  opposition  to  the  modern 
treatment,  as  exemplified  in  the  work  of  Wei.ss  and  Langevin. 
A  similar  omission  is  noticeable  in  the  departments  of  elec- 
trolytic, solid  and  gaseous  conduction.  The  ether,  on  the 
other  hand,  is  treated  at  consideraltle  length,  and  it  must  be 
acknowledged  that  the  treatment  is  lucid  and  extremely 
skilful.  On  p.  .'522  we  find  an  interesting  speculation  on  the 
origin  of  matter  and  electrons.  The  elasticity  of  the  ether  is 
"  perfect,"  .says  the  author,  "  in  free  space,  apart  from 
matter,  until  a  critical  shear,  <jf  unknown  value,  is  reached. 
II  strained  beyond  that,  it  may  be  sui)po.se(l  that  a  separation, 
or  dislocation,  or  deeompositirni,  of  the  ether  into  two  com- 
ponents or  constituents  would  occur —  constituents  generated, 
as  it  were,  by  means  of  the  sheai',  and  probably  not  existing  as 
such  in  th(^  unin'iturbed  ether.  One  of  these  com|)onents  we 
call  positive,  and  the  other  negative  electricity,  f)nce  formed, 
they  do  not  disap|)r'ar  again  ;  they  may  combine — or  approach 
each  other  so  closely  that  they  neutrali.si^  each  otliei's  efTi'cts 
at  a  di.stance  ;  but  they  are  still  readily  se|)arablc  by  electro- 
motive force.  ,  .  The  negative  electricity,  when  si'par- 
ated,  is  freely  mobile  and  easily  i.solated  ;  it  is  what  we  expeii- 
etice  as  an  electron.  The  positive  constituent  does  not  appear 
thus  in  an  isolated  manner,  but  is  only  known  to  exist  in  a  ma.'*s 
— a  mass  very  like  a  hydrogen  atom — possibly  an  inseparable 
ai;gregate  of  opposite  charges  matted  together  and  going 
about  as  a  whole.  .  .  .  These  nia.sses  or  aggregates  may 
temporarily  acquire,  or  may  lose,  one  or  more  of  the  free 
electrons  ;    and   by  thus  becoming  amenable  to  electrical  or 


chemical  attractions  or  repulsions,  constitute  what  we  call 
'ions,' so  long  as  the  unbalanced  or  electrified  conditions  lasts." 
The  book  is  valuable  as  a  species  of  autobiographv,  showing 
the  successive  phases  of  thought  experienced  by  one  of  the 
foremost  living  physicists  whose  mind  has  been  at  every  stage 
straining  towards  the  ultimate  reality  of  things.  It  also  shows 
the  electrician  of  the  older  school  that  there  is  a  great  deal  in 
the  conceptions  prevalent  in  his  youth  which  he  need  not 
discard.  In  that  limited  sense  the  book  may  still  be  described 
as  a  ■■  modern  "  one. 

The  Matbeniitical  Theory  of  Electiicity  and  Magnetism-    By 

.J.  H.  .Jeans,  F.R.S.     (Cambridge;  University  Press.)    Pp.  viii. + 
536.     15s.  net. 

This  is  the  work  of  a  brilliant  Cambridge  man,  who  is  nowPro- 
fessor  of  Applied  Mathematics  in  Princeton  fTniversity,  fl^.S.A. 
The  .science  of  electricity  and  magnetism  has  been  an  exact  and 
an  advanced  one  for  so  many  years,  that  it  is  almost  surprising 
that  .some  distinguished  member  of  the  Cambridge  school  has 
not  written  a  similar  work  before.  Even  advanced  electricians 
have  found  the  reading  of  Clerk-Maxwell's  classical  work  an 
impossible  task.  .1.  J.  Thomson's  comparatively  elementary 
work  entitled  "  Elements  of  the  Mathematical  Theory  of 
Electricity  and  Magnetism  "  published  more  than  a  dozen 
years  ago.  is  worthy  of  the  genius  of  the  author,  and  supplied  a 
long  felt  want  ;  but  the  Cambridge  Professor  of  Physics  has 
never  wi-itten  an  advanced  text-book  akin  to  Routh's  valuable 
work  on  Rigid  Dynamics,  or  Lamb's  on  Hydrodynamics, 

The  work  under  review  covers  approximately  the  same 
range  as  Maxwell's.  It  opens  with  an  able  introduction,  which 
summarises  in  a  dignified  and  forcible  style  the  tasks  which 
lie  before  the  reader.  The  author  indulges,  at  the  beginning 
of  the  book,  in  a  little  elementary  work,  in  which  he  proves 
himself  to  be  a  man  of  humour  :  and  then  plunges  into  the 
more  advanced  treatment  of  the  subject.  The  work  is  chiefly 
theoretical,  and  tedious  experimental  details  are  wisely  omitted: 
to  quote  from  its  pages,  after  describing  how  to  measure  an 
electric  charge  the  author  says  : — "  This  method  of  measuring 
an  electric  charge  is,  of  course,  not  one  that  any  rational  being 
would  apply  in  practice,  but  the  object  of  the  present  explana- 
tion is  to  elucidate  the  fundamental  princi|)les,  and  not  to  give 
an  account  of  practical  methods," 

The  work  does  not  claim  to  be  encyclop;rdie.  and  the  author 
himself  says  that  "  any  attempt  to  bring  a  book  of  tins  kind  up 
to  the  boundaries  of  existing  knowledge  would  obximisly  be 
out  of  place  "  ;  nevertheless  he  does  not  resist  the  temptation 
(rightly,  it  seems  to  the  reviewer)  to  give  an  article  on  the 
modern  view  of  electricity  ;  and  he  gives  an  account  of  what 
was  undoubtedly  the  modern  view  two  years  ago  ;  but  J.  J. 
Thom.son  advances  so  rapidly  that  it  is  almost  impossible  for  a 
text-book  to  keep  abreast  of  him.     This  is  by  the  way. 

At  the  end  of  each  chapter  there  is  given  a  list  of  references, 
and  neailv  every  cluqiter  has  a  collection  of  examples  which 
will  delight  the  heart  of  the  Cambridiie  student,  and  will  be  of 
utility  to  serious  students  cveivwheic,  .\  feature  of  the  book 
is  that  a  good  deal  of  mathematics  is  done  just  before  it  is 
wanted  ;  this  lengthens  the  work,  but  it  will  probably  be  found 
aceejitable  to  .1  bii:  fi'.'ii'tion  of  tin'  readers.  A.    (\. 

Die  Berechnung  elektrischer  Anlagen  auf  wirtschaftlichen 
Grundlagen.  Bv  l>r.  \y'-.  Y.  \V.  Mkvkk.  (licrliii  :  Julttis 
SpriM^'ir.)     I'|).  \i\.  +  275.     M,  7. 

Thi.s  book  di.scusses  the  lalculalion  of  electrical  installations 
acciu'ding  to  the  princijiles  of  ee(Hiomics  and  relates  to  the 
methods  of  choosing  the  most  suitable  system  to  lie  adopted 
from  this  point  of  view. 

The  conditions  that  nui>.t  hold  lor  an  undeitiikinu  to  becinne 
a  comineiiiitl  sncecss  an'  examined  in  a  series  of  laleuhitions 
ajijilied  to  cases  of  installation.s  working  \nider  conditions  fixed 
bv  various  financial  and  technical  considerations,  and  the 
results  obtained  are  used  for  the  working  out  of  numerical 
examples  ])rincipally  of  extra  higli  tension  transmissions. 

The  formula'  obtained  for  the  voltage  of  a  system  and  the 
values  of  the  losses  admi.ssiblc  in  each  case,  are  in  many 
instances  of  a  cumbersome  nature,  and  their  use  is  facilitated 
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by  the  deduction  of  approximate  forimilu'  of  a  simpler  form, 
which  are  tliroufiliout  the  book  marked  in  a  manner  indicatin'i 
tiie  degree  of  exactitude  whidi  may  be  expected  to  be  obtained 
liv  tiieir  use. 

Considerabh'  space  is  devoted  to  the  criticism  of  the  writings 
of  other  contributors  to  this  subject  sucli  as  Wallace,  Mershon. 
Swyngedauw.  and  Sarrat.  and  the  author  finds  that  the  dis- 
repancies  between  the  results  obtaiuetl  by  them  arc  to  a  great 
1  xtent  due  to  a  confusion  of  the  conditions  governing  the 
profitable  running  (Rentabilitiit).  or  economical  running 
(Wirtschaftliclikeit)  of  the  installation. 

The  writer  lays  stress  more  particularly  on  the  methods  of 
calcidation  described  by  him  than  on  the  actual  numerical 
results  obtained,  as  he  considers  that  more  experience  is 
necessarv  to  allocate  really  reliable  values  to  the  constants  of 
ills  formula-. 

The  mathematical  portions  of  the  work  form  somewhat 
difficult  reading  on  account  of  the  complicated  notation  used, 
but  the  reader  will  be  repaid  for  a  careful  study  of  the  contents. 


INSURANCE  AND  INSPECTION  OF  ELECTRICAL 
MACHINERY. 


We  have  received  a  copy  of  the  report  for  the  year  1907  of 
Mr.  M.  Longridge,  chief  engineer  to  the  British  Engine,  Boiler 
iV  Electrical  Insurance  Co.  The  report  is  divided  into  the 
usual  sections:  (1)  Insurance  and  inspection  of  steam,  gas 
and  oil  engines.  (2)  Insurance  and  inspection  of  electrical 
machinery.  (3)  Insurance  and  inspection  of  boilers.  (1) 
Boiler  explosions,  collapses  and  mishaps,  and  abstracts  of  Board 
of  Trade  reports.  It  concludes  with  a  short  account  of  the 
trials  of  two  steam  engines  using  superheated  steam.  For  the 
first  time  since  the  Company  began  to  issue  certificates  of  safety 
for  boilers — i.e.,  a  period  of  26  years — has  the  chief  engineer 
to  report  that  a  life  has  been  lost  by  the  explosion  of  any  cer- 
tified boiler.  We  regret  that  the  Company's  excellent  record 
has  at  last  been  tarnished,  but  from  the  particulars  of  the 
occurrence  it  is  evident  that  it  is  the  Company's  misfortune 
rather  than  its  fault  that  it  is  not  able  to  maintain  an  untar- 
nished record. 

We  notice  from  the  first  section  of  Mr.  Longridge's  report 
that  the  rate  of  breakdown  was  1  in  11-7  among  steam  engines 
and  1  in  ll'l  among  gas  and  oil  engines,  as  compared  with  1  in 
f^'l  and  1  in  12'-f,  respectively,  last  year.  It  is  interesting  to 
observe  that  in  both  types  of  engine  the  valves  and  valve  gear 
are  believed  to  have  failed  more  frequently  than  any  other 
part,  and  that  whereas  the  percentages  of  failures  due  to  this 
cause  in  the  2t  years  previous  to  11)06  were  21  per  cent,  for 
steam  engines  and  32'5  per  cent,  for  gas  and  oil  engines,  these 
figures  stand  at  28  and  l8'3  per  cent,  respectively  for  the  year 
11)07.  Also  in  the  case  of  gas  and  oil  engines  the  next  highest 
percentage  of  failures— viz.,  only  13"5  per  cent. — was  attri- 
buted to  cylinders  and  cylinder  ends,  thus  showing  apparently 
that  the  weak  point  of  this  type  of  engine  is  its  valves. 

The  chief  engineer's  remarks  on  this  subject  are  as  follows  : — 

The  increase  in  the  niuiilR-r  cif  hreakilowiis  of  steam  engines  traeenble 
to  failures  of  valvo  gears  is  ]irol)al>ly  the  result  of  increase  in  speeds  and 
number  of  parts.  The  reduetion  in  the  numljer  of  Ijreakages  from  spur 
gearing  is  tlie  natural  lonsequenee  of  the  substitution  of  rope  and  direct 
driving  for  the  older  system  of  transmi.ssion.  T\ui  steady  increase  in 
tho  number  v,f  broken  cylinders  and  pistons  is  due  piineipally  to  the 
une  of  steam  at  tem|»eratnres  and  pressures  highei"  than  the  parts  can 
>.ifely  bear.  The  redurti(»n  in  the  number  of  main  shafts  broken  is 
remarkable  and  inexplicable. 

In  gas  and  oil  engines  the  increase  in  breakages  of  valves  and  valve 
gears  is  not  satisfactory,  and  demands  the  serious  attention  of  makers  of 
these  engines.  If  all  side  shafts  were  titled  with  ring  lubricators  and 
levers  made  of  wrought  iron  or  good  cast  steel  the  percentage  in  the  taljle 
would  be  reduced.  The  reduction  in  !)roken  cylinders  and  pistons  is 
eneouragintr.  and  marks  the  j)rogress  which  is  being  made.  Connecting 
rods  proved  le^;^  destructive  than  usual,  probably  because  of  improve- 
ment in  design,  particularly  as  regards  strength  of  bolts.  Breakages 
of  crank  shafts  v/ere  fewer  than  in  190t). 

An  increase  is  again  reported  in  the  electrical  branch  of  the 
business,  and  the  number  of  breakdowns  of    dynamos  and 


motors  in  1907  exceeded  the  numberin  1906  by  18-1  percent., 
so  that  insurance  is  [)roving  a  bcncllt  to  the  users  of  electrical 
machinery.  The  rate  of  breakdown  was  rather  lower  among 
dynamos  and  rather  higher  among  motors  than  in  1906.  The 
exact  figures  are  1  in  18-7  among  dynamos  and  1  in  7  9  among 
motors.  The  corresponding  figures  for  1906  were  1  in  16  and 
1  in  8  2.  Again,  as  in  1906,  the  rate  among  continuous  cur- 
rent machines  was  much  higher  than  among  alternating,  but, 
on  the  other  hand,  the  average  cost  of  each  breakdown  was 
much  less,  so  that  the  company's  practice  of  charging  prac- 
tically the  same  rates  of  premium  for  both  types  of  machine 
is  fully  justified.  The  pioportions  in  which  the  various  parts 
of  the  machines  are  thought  to  have  caused  or  initiated  the 
breakdowns  of  1907  are  tabulated  below: — 

Part  which  is  believed  to  have  failed  first.     Dynamos. 

lyiM).     1907. 

Armatures  and  rotors         ])er     cent.     50         '.i't 

Magnet  coils  and  stators  .,  II  7 

t'omuuitators  and  brush  gear...         ..  20         'M 

Miscellaneous    .,  I'J         -4 


100      100 


Starting  Switches  and  Controllers. 

Resistance  coils        

Contacts  and  sv.'itch  arms         

Automatic  apparatus  

Miscellaneous    


.per  cent. 


.Motors. 
I!)00.     1!)07. 
.     44         38 
.      14         14 
.     2S         30 
.     14         18 

1(«)        100 

I'.ioii.     1007. 

48  00 

10  8 

17  13 

L>.-)  1  !l 

100       100 

The  causes  of  these  breakdowns  were  probably  as  follows  : — ■ 

Dynamos.        Motors.  Starters 

1906.  1907.  1900.  1907.  1900.  1907. 

Accidental      percent,  l.j  8...      !»  4  ...   22          9 

Dirt  and  neglect          ,          14  25  ...    19  28  ...    II        10 

Age  and  deterioration    21  23  ...   23  23  ...   23       27 

Bad  work  or  design       23  21   ...    IS  18  ...     9         8 

Overloading      n  0  ...     2  I  ...     7         5 

Unascertained           27  23  ...  27  20  ...  28       35 

100     100...   100     100...  too     100 

We  select  from  the  report  the  following  intere.sting   and 
typical  examples  of  breakdowns  during  the  year  : — 

1.  Protected  three-phase  alt.  current  50  H.P.  motor,  one  year  old, 
taking  current  at  .500  volts  and  running  at  750  revs,  per  min.  The  break- 
down can  be  well  describcil  in  the  Inspector's  own  words.  "  This  motor," 
he  says,  "  broke  down  and  I  examined  it  today.  I  found  that  si.\  of 
the  st'ator  coils  have  been  completely  stripped,  and  about  l.j  of  the  rotor 
coils  are  badly  damaged.  1  can  only  su|)posc  that  some  foreign  substance 
has  L'ot  into  the  machine  when  it  was  nuining  and  simply  demolished 
all  the  coils  which  were  in  its  path,  for  the  case  was  full  of  small  bits  of 
copper.  The  rotor  is  damaged  just  in  one  place,  and  from  the  nature  of 
the  damage  "reat  force  has  been  expended  at  that  jioint,  .so  I  can  only 
surmise  that  sonu'thing  has  caught  in  the  rotor  winding,  and  gone  round 
the  coils,  -^s  is  freipicnt  in  such  cases  the  driver  of  the  machine  swore 
that  the  current  was  switihcd  otf  and  the  rotor  at  rest  when  the  accident 
occ  urred,  so  he  evidently  knew  more  about  it  than  he  woulil  tell,  but  I 
could  get  nothing  further  out  of  him."  The  motor,  as  stated  above,  was 
protected,  but  the  Inspector  said  it  was  tpute  possible  for  things  capable 
of  doing  the  damage  to  get  in.  There  is  little  doubt  thi'it  something  did 
get  in,  but  what  it  was  was  not.  and  probably  will  not  be.  discovered. 
There  is  no  <piestion  of  the  rotor  windings  having  been  lifted  by  centrifugal 
force,  as  the  l)iiiders  were  intact. 

2.  Foiu-iiole  totally-enclosed  series-wound  8  H.r.  nuitor.  two  years 
old.  driving  a  winih  in  a  shipyard  with  current  at  480  volts:  speed, 
700  revs,  per  min.  The  fuse,  a"  No.  Hi  S.W.ti.  tin  wire,  having  melted, 
one  of  the  Company's  Inspectors  was  sent  for  to  examine  the  motor 
He  found  the  solder  all  round  the  end  connections  of  the  armature 
conductors  partly  melted,  and  on  taking  out  the  armatufc  four  coils 
were  seen  to  be  completely  burnt  out.  Wedged  into  the  space  between 
two  of  the  i-onductors  and  the  end  of  the  tore  was  a  piece  of  cinder, 
which  no  doubt  was  the  cause  of  the  trouble.  How  it  got  there  in  an 
enclosed  motor  is  a  mystery.  The  only  suggestion  the  writer  can  make 
is  that  the  armature  must  have  been  set  down  njion  it  or  rolled  over  it 
at  some  time  when  taken  out,  and  that  movement  of  the  conductors 
while  the  motor  was  running  had  caused  it  to  rub  through  the  cotton 
covering  and  short-circuit  the  coils. 

3.  .Semi-enclosed  two-jiolc  centre-hung  shunt-wound  21  H.r.  con- 
tinuous current  motor,  taking  current  at  .500  volts,  and  driving  a  fan  in 
a  smithy  at  a  speed  of  2.400  revs,  per  min  According  to  the  state- 
ment of  the  attendant,  a  belt  of  llame  ran  round  the  commutator  when 
he  started  the  motor.  When  he  .stopped  it  he  found  the  remains  of 
two  rats  wedged  between  the  armature  and  the  frame,  but  could  dis- 
cover no  injury  to  the  conductors.  By  testing,  however,  the  Company's 
Inspector,  who  had  been  sent  for,  found  a  break  in  one  of  the  end  con- 
nections, close  to  the  commutator,  which  had  no  doubt  caused  the  spark- 
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iiifj.  Whether  one  of  tlie  rats  was  accountable  for  the  breakage  was 
inicertaiii. 

4.  Two-pole  totally-enclosed  shnnt-wonnd  4  h.p.  Lundell  motor, 
taking  current  at  230  volts,  and  running  at  1. 100  revs,  jicr  niin.  The 
Company's  Inspector  was  sent  for  because  smoke  was  issuing  from  the 
joints  of  the  carcase.  He  examined  it,  ran  it,  and  tested  tlie  insula- 
tion without  discovering  any  fault.  He  then  had  it  opened,  and  dis- 
covered that  the  smoke  had  come  from  the  ignition  of  a  quantity  of 
oil,  dust,  and  djrt  which  had  accumulated  upon  the  bottom  of  the  ch- 
cular  magnet  coil  by  sparks  from  the  brushes,  and  that  the  s])arking  had 
been  caused  by  one  of  the  carbon  blocks  getting  jammed  in  its  brush 
holder.  The  insulation  of  the  magnet  coil  was  also  slightly  charred. 
This  was  patched  up,  the  brush  gear  ]iut  in  order,  and  the  motor  cleaned 
.and  started.  Since  then  it  has  given  no  further  trouble.  This  is  quite 
a,  typical  ca.se.  Fires  inside  motors  started  by  the  ignition  of  collections 
of  fluff  and  dust  are  not  uncommon. 

•5.  Four-pole  shunt-wound  semi-enclosed  motor,  about  two  years  old, 
giving  80  h.p.  at  .500  revs,  per  min.  with  continuous  current  at  .'lOO  volts, 
and  protected  by  two  No.  l(i  S.W.G.  copper  wiies  fusing  with  332  amperes 
or  2|  times  the  maximum  current  supposed  to  be  carried  by  the  machine. 
The  fuse  melted,  and  on  examination  two  of  the  armature  coils  were 
found  burnt.  The  remaining  coils  were  saturated  with  oil  and  very  dirty. 
The  insulation  of  the  commutator  segments  was  also  burnt  close  to  the 
.spokes  through  oil  and  dust  settling  between  the  spokes  and  short-cir- 
cniting  them.  This  insulation,  instead  of  being  carried  u))  a  short 
distance,  say,  \  in.  or  so  between  the  spokes,  ceased  at  the  ends  of  the 
bars,  leaving  very  narrow  wedge-shaped  opening  between  the  edges  of  the 
spokes  to  hold  oil  and  dust.  The  machine  was  so  damaged  by  dirt  and 
neglect  that  the  armature  had  to  be  entirely  rewound,  and  the  commu- 
tator rebuilt  and  rc-insulated.  It  was  only  accepted  for  insurance  abo\it 
11  months  previous  to  the  breakdo^vn,  and  was  then  in  good  condition. 
It  .seems,  however,  that  it  had  then  just  had  the  benefit  of  a  thorough 
repair  in  consequence  of  a  similar  breakdown  at.  the  end  of  its  first  year's 
work. 

(5.  Two-pole  continuous  current  shunt-wound  motor-transformer, 
working  in  a  sub-.station  of  a  lighting  supply,  receiving  44  am|)eres  at 
1,080  volts  and  transforming  to  110  volts.  Normal  speed,  470  revs. 
per  min.  tt'hen  started  from  the  central  station  on  the  evening  of  the 
breakdown,  the  armature  gained  sufficient  speed  to  break  one  of  the 
steel  binders  at  the  high-tension  end,  and  spread  the  conductors  till  they 
jammed  themselves  fast  between  the  pole  pieces.  On  examination  it  v.  as 
found  that  one  end  of  the  shunt  winding  had  slipped  out  of  its  terminal. 
One  of  the  attendants  who  had  cleaned  the  machine  in  the  morning 
declared  that  the  wire  ivas  then  in  place,  and  suggested  that  it  must  have 
been  shaken  out  of  the  terminal  by  vibration  when  the  machine  was 
started.  It  is  far  more  likely  that  he  pulled  it  out  H'ith  the  duster  or 
waste  he  was  using,  for  the  wire  had  simply  been  slipped  under  the 
binding  screw,  and  not  bent  round  or  over  the  terminal  block.  The 
case  is  mentioned  because  the  number  of  shunt  wires  broken  or  ]iulled 
out  of  tlicu-  terminals  proves  that  such  wires  ought  to  be  belter  protected 
and  more  efficiently  secured  than  they  generally  are. 

7.  Four-pole  c-ompound-wound  dynamo,  three  years  old.  giving 
90  amperes  at  2.">0  volts  when  nuiuing  at  S50  revs,  per  min.  The  cotu- 
mutator  contained  1.53  segments,  insulated  v.ith  one  exception  l)y 
mica  plates.  The  exception  had  micanite.  The  two  coils  in  connec  tion 
with  this  segment  weie  burnt  out  and  had  to  be  replaced.  The  lause 
was  a  short-circuit  across  the  micanite  insulation,  ])roduced  by  carlion 
dust  and  oil  which  had  penetrated  into  the  micanite.  The  other  .segments 
were  quite  as  dirty,  but  the  mica  ]ilatcs  between  them  had  kept  up  the 
insulation.  The  Company's  experience  undoubtedly  is  that  pure  uii<n 
is  to  be  preferred  to  micanite  or  made  up  mica  for  insulating  coiuniu- 
tator  bars. 

J*.  7  n.r.  three-phase  motor  of  foreign  manufacture,  driving  the 
hoisting  winch  of  an  overhead  crane  with  alternating  current  at  I  !Ht  volts. 
The  three  leads  to  thf  slip-ring*  were  fused.  On  examining  the  rolor 
it  was  found  that  the  core  plates  had  been  threaded  upon  the  shaft  and  a 
ring  shrindi  on  at  each  end  to  hold  them.  There  wa^^  no  key  or  fe.ilher  lo 
preveiil  them  turning.  The  conductors  were  led  over  the  eiuls  of  (he 
core  Ihrough  a  hole  in  I  lie  sliafi,  which  was  hollow,  and  out  a  I  'be  I'nd  lo- 
( he  slip. rings.  TIhk  hole  liail  sliarp  edges  and  was  not  bushed  with  insulat- 
ing malerial.  The  consecpir'ni-c  was  that  the  rotor  got  loo.se  and  rocked 
upon  the  shaft,  rubbing  the  insulali>>n  of  the  Icids  where  they  I'titercd 
the  .shaft  and  short-circuiting  lliciu. 

!l.  l'"our-polc  shunt-wound  venliladd  motor,  7  M.r..  M.(  amperes.  400 
volts,  l,0(»()  revs,  per  min.,  driving  machine  tools.  Fuse  when  insured, 
one  No.  Ill  S.W.tJ.  tin  wire,  Hiibsei|uenlly  replaeeil  by  a  cartridge  "  .Mor- 
dey  "  fiiMO  of  2r>  aiiipi'ies.  On  receipt  of  a  ines«agi-  by  telephone  Ihal 
Ihe  nioliir  had  broken  down  an  Inspector  was  sent  to  examine  it.  He 
found  thai  thi-  annalure  had  been  taken  luit.  and  sent  to  (he  m.iker's 
works,  whither  he  followed  it.  There  he  found  lhal  I  wo  of  I  he  con- 
dui'loiH  were  broken,  one  close  lo  the  commulalor  lug,  and  the  oilier  so 
close  to  the  <ore  as  to  necessitate  lifting  the  coil,  and  n^  this  coidd  nol  be 
ilone  without  lifting  the  other  coils  llie  repair  lucaiil  riwimling  the 
armature.  He  also  harnt  lhal  llw  iniikers  hail  been  sent  for  some  nmnllis 
before  on  account  of  bad  sparking,  and  had  then  warned  the  owner  thai 
the  mnchino  was  overloaded.  With  this  information  the  Inspei  tor  went 
back  to  the  Owner's  workii  ft»  soon  as  the  armaluri-  had  been  repaired  and 
repla<a'd,  and  measured  the  cuneiil  reipiircil  lo  run  all  the  macliiiuiy 
which  the  motor  drove.  He  found  il  Iiibc20lo21  ampere-'.  The  owners 
then  admilted  thai  they  had  added  some  machines  since  the  iiisuraiKc 
WHS  e|T|.r|pd,  an'l  jiromiHcd  lo  make  cnqiiiricH  as  to  the  price  of  an  addi. 
tional  motor. 


A  STUDY  OF  MULTI-OFFICE  AUTOMATIC  SWITCH- 
BOARD TELEPHONE  SYSTEMS.* 

BY    \V.    LEE    CAMPBELL. 

{Concluded  from  par/e  757.) 

Summai-y. — This  Paper  deals  with  (1)  The  enormous  economic  waste 
which  the  wire,  cable  and  conduit  equipment  of  a  telephone  system 
involves.  (2)  A  recapitulation  and  discussion  of  reasons  which  make 
this  waste  necessary  or  expedient  in  manually  operated  systems.  (3) 
How  this  waste  can  and  should  be  greatly  reduced  in  systems  employing 
automatic  switchboards. 


An  investigation  of  the  effect  of  plant  division  on  service  reveals 
what  is  a  very  .serious  objection  to  a  multi-office  manual  system  ; 
because  slower  service,  more  mistakes  by  the  operators,  and,  what  is 
most  aggravating  to  a  telephone  stibscriber,  more  premature  dis- 
connections diu-ing  conversation,  are  the  inevitable  results  of  having 
connections  handled  by  two  operators  instead  of  by  one.  Increasing 
the  number  of  offices  in  an  automatic  system  does  not  appreciably 
affect  the  .service.  When  the  atithor  states  that  the  service  of  a 
multi-office  automatic  system  is  on  a  par  with  that  of  a  single  office 
automatic  system,  he  believes  that  he  gives  it  the  highest  endorse- 
ment possible  in  the  present  state  of  the  telephone  art.  Not  only 
has  tlie  writer  not  discovered  any  reasons  which  weigh  materially 
against  division  of  automatic  sy.stems,  but  he  finds  that  the  saving 
in  the  investment  in  cable,  wire  and  conduit  would  be  even  greater 
than  in  a  manual  system.  First,  because  division  may,  as  clearly 
shown,  be  carried  much  further  without  seriously  affecting  central 
office  expenses,  and  second,  because  the  number  of  trunk  lines 
required  for  handling  traffic  between  automatic  offices  is  less  than 
between  similar  manual  offices.  In  other  words,  an  automatic  trunk 
will  carry,  on  the  average,  more  busy-hour  calls  than  a  manual  trunk. 

The  largest  number  of  trunks  per  group  almost  universally  used 
in  atitoraatic  .systems  is  10.  With  groups  of  this  size  a  minimum 
carrying  capacity  of  '2'25  busy-hour  calls  per  trunk  is  secured.  This 
is  a  decided  increase  over  the  carrying  capacity  of  manual  trunks 
even  where  the  latter  are  installed  in  groups  of  the  gieatest  effi- 
ciencj^ — that  is,  groups  of  about  73  circuits  each.  It  would  rarely, 
if  ever,  be  possible  to  obtain  such  a  large  group  if  a  manual  plant 
were  so  divided  that  all  offices  were  comparatively  small,  but  in 
almost  any  multi-office  system  the  majority  of  the  trunks  between 
offices  can  readily  be  placed  in  small  groups  of  10  trunks  each. 
Consequently,  in  an  automatic  multi-office  system  maximum  effi- 
ciency is  secured  on  nearly  all  of  the  trunks.  This  is  illustrated  by 
curve  D,  Fig.  .5.  which  gives  the  average  minimum  carrying  capacity 
per  trunk  for  each  of  the  different  arraiigcments  of  the  liypotlietical 
lO.lHiO-line  .system.  The  average  minimum  number  of  luisy-hour 
calls  carried  jier  trunk  is,  according  to  the  curve,  about  20-7.5,  and  the 
lowest  ligme  is  19-3  for  the  nine-office  arrangement.  .Supposing,  for 
the  moment,  that  it  be  practicable  lo  use  this  nine-office  arrange- 
ment in  a  10.000-line  manual  system,  the  average  number  of  busy- 
hour  c.ills  carried  per  trunk  would  be  about  12.  The  small  number 
of  trunks  that  will  carry  the  traffic'  between  automatic  offices  even  in 
a  thoroughly  divided  system  is  illustrated  by  curve  K,  Fig.  .5,  which 
shows  the  ratio  on  a  percentage  basis  between  the  number  of  trunks 
and  the  number  of  subscribers'  lines.  With  the  largest  number  of 
offices  considered  this  percentage  is  but  0-3. 

One  reason  for  the  increased  efficiency  of  automatic  trunks  is 
found  in  the  .shorter  length  of  time  per  connection.  In  manual 
practice  it  has  been  found  that  each  Irunk  is  occupied  on  the  average 
at  least  two  minutes  per  connection,  whereas  aulomalie  experience 
proves  thai  during  the  busy-hour  a  Irunk  is  nol  occii|iied  over  83 
seconds  per  average  connection.  .\  siib.scriber  lo  aulonuilic  .service 
answers  his  telephone  quii-ker  and  generally  does  not  hold  the  line 
so  long  for  eonversatiim  as  does  a  manual  subscriber  ;  also,  llu"  dis- 
conncclion  is  nmdc  much  (piickcr  in  llie  aulipmalic  syxlein. 

.\  still  higher  trunk  effieii-ney  could  often  be  .secured  in  anioinatie 
systems  if  llic  trunk  groups  could  be  made  larger  than  10  lines  oiieli 
without  impairing  the  speed  at  which  idle  trunks  are  seleclid.  Tlie 
manufacturers  of  automatic  apparatus  lune  recognised  llie  po.s.si. 
bilities  of  larger  gnuips  and  are  now  testing  eqnipiiuuil  ili-signed  to 
enable  ihein  lo  pill  more  lines  in  each.  .Since  such  e(|uipnienl  lin.s 
nol  come  into  general  use.  however,  il  will  not  be  considered  further 
in  Ibis  I'ajier. 

In  endeavouring  to  form  some  conception  of  tin-  melhods  ii.sod  for 
introducing  trunking  of  calls  on  a  large  scale  between  automatic 
offices,  it  is  well  to  understand  the  difference  belHeen  two  general 
types  of  office  thai  are  being  used  for  this  purpose.  One  is  known 
us  a  "  substation  "  or  "  district  "  office  and  the  other  ns  a  "  branch  " 
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office.  The  ditferencc  lies  in  that  a  substation  contains  line  switches 
and  connector  switclies  hul  mi  ai)i)aratiis  for  making  local  connec- 
tions; that  is.  every  orij;iiialing  call  is  tnmked  to  a  distant  larger 
office  containinj;  the  .selector  switclies.  wlicreas  a  branch  office  con- 
tains switches  of  all  cla.sscs  and  completes  within  itself  all  local  con- 
nections demanded.  It  will  readily  he  seen,  therefore,  that  a  siih- 
station  re(niir<'s  more  outgoin;;  and  incoming  trunks  than  a  branch 
office.  It  is  best  adapted  to  a  district  where  there  is  very  little  tele- 
phonic intercour.se.and  it  is  also  especially  adajited  to  a  small  isolated 
district  where  the  expense  of  a  constant  local  attendant  would  not 
be  warranted,  and.  where  it  is.  therefore,  consideretl  advisable  to 
instal  the  simplest  apparatus  obtainable,  with  .arrangements  tor 
supervision  from  the  main  oflice  to  which  the  substation  trunks  are 
connected.  When  the  propiised  office  is  to  be  a  small  one.  and  the 
trunks  to  it  are  to  be  secured  by  converting  the  line  cable  at  present 
entering  the  new  office  district  into  a  trunk  cable,  there  is  often  no 
immediate  atlvantage  in  economising  in  the  number  of  trunks.  To 
such  eonditicins  a  substation  is  well  suited  even  if  the  trunk.s  are  long 
and  conse(|ucntly  expensive.  It  would  appear,  however,  that  in  tlu' 
present  state  of  the  art  such  an  auxiliary  to  a  "  main  "  office  would 
rarely  be  warranted  if  it  contained  over  500  lines. 

A  substation  may  often  be  used  to  much  better  advantage  as  an 
au.xiliary  of  a  branch  oflice  :  that  is.  a  branch  may  be  installed  at  the 
centre  of  a  comparatively  large  district  .so  that  all  trunks  going  out 
from  or  coming  into  the  district  will  terminate  at  the  centrally 
located  branch  office,  then  shorter  and  more  numerous  trunks  maj- 
be  run  from  this  office  to  substations  located  about  it. 

As  an  illustration  of  how  trunking  of  calls  is  done  in  a  large  auto- 
matic system.  Fig.  9  shows  a  rough  skeleton  of  a  50,000-line  system. 
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Fii;.  9.— SKhi.iTON  OK  linintn  50,000  i.ink  Aitomatu'  System. 


Thiscontains  five  main  ofiiccs.  A,  B.C.I)  and  K.  of  which  A  haseighl 
branch  offices  and  the  other  main  offices  each  have  live  branch  offices. 
Sinre  this  system  has  an  ultimate  capacity  of  lOO.OtXI  lines,  all  num- 
bers would  have  five  figures,  but,  as  is  customary,  in  place  of  the  first 
figure  a  letter  is  used,  which  not  only  makes  the  number  easier  for 
the  subscriber  to  remember,  but  also  designates  the  office  to  which 
the  number  belongs.     It  is  supposed  that  the  main  office  A  contains 
equipment  for  2.000  lines,  the  numbers  of  which  run  from  1,000  to 
2,999:    and  that  each  of  its  branches  contains  ei|ui])ment  for  1.000 
lines,  the  numbers  in  A-.3  running  from  3, Otl( »-.'). 999.  in  A-t  running 
from  -1.0(10-4,999,  &c.      Each  of  the  other  main  offices  is  also  sup|iosed 
to  contain  (■(|uipment  for  2,0II0  lines,  the  numbers  of  which  run  from 
1,000  to  2.999  in  each.     Connections  in  the  system  would  be  handled 
as  follows  :    suppose  a  subscriber  E-7.234  connected  to  branch  ofKee 
E-7  called  .\-.5,12t  connected  to  the  branch  office  .\-.5,     The  first 
movement  of  the  subscriber's  calling  device  would  operate  his  line 
switch  and  connect  his  line  to  an  idle  first  .selector  in  his  own  ex- 
change. K-7  :    then  when  the  calling  device  .sent  in  a  number  of  im- 
pulses corresponding  to  the  No.  A,  his  first  selector  woidd  be  operated 
and  would  pick  out  an  idle  trunk  to  a  second  selector  in  exchange  A. 
The  second  set  of  impulses  corresponding  to  the  figure  .5  sent  in  by 
the  calling  device  would  operate  the  second  .selector  at  A  and  extend 
the  connection  over  an  idle  trunk  to  a  third  selector  in  the  office  .A-,'). 
The  next  .set  of  impulses  corresponding  to  the  1  of  the  desired  number 
would  operate  a  third  .selector  at  A-.5.  which  would  extend  the  con- 
nection to  a  connector  switch  in  the  proper  "  100  group"  at  A-.j. 
This  connector  would  be  operated  by  the  impulses  corresponding  to 
the  last  two  digits  of  the  desired  number  and  would  complete  the 
connection  to  line  and  telephone  A-.5. 124. 

It  may  be  noted  that  on  this  call  the  connection  to  A-5  passes 
through  the  main  exchange  A.  This  would  be  true  of  every  call 
incoming  into  the  A  district — that  is,  all  trunks  incoming  into  the 
district  would  terminate  in  second  selectors  in  the  .\  office.     These 


second  .selectors  would  extend  each  incoming  cimnection  to  a  third 
selector  located  at  the  A  main  office,  or  at  the  branch  corrcsjionding  to 
the   thousands  digit    of   tlie   particular  number   being  called.     This 
concentrati<in    of    the    inciuning    circuits    simplifies    the    trunking 
arrangement  and  also  reduces  considerably  the  nundier  of  trunks 
entering   the  district,    because   the   number   of  proups  of   incoming 
trunks  would  i)e  nine  times  as  great  if  each  of  the  nine  offices  received 
its  ealls,  coming  from  outside  the  distric^t,  direct  instead  of  having 
them  come  through  the  main  distributing  office  .\.     It  should  bo 
noted  on  the  other  hand  that  the  (jutgoing  call  from  K-7  docs  not 
operate  any  switch  at  its  main  office  V,.      It  woukl  probably  be  pre- 
ferable, however,  to  have  the  trunk  pass  through  the  cross  connect- 
ing frame  at  E.      In  a  similar  manner  all  outgoing  trunks  from  each 
of  the  branch  (jffiiccs  of  K  district  could  be  terminated  on  the  dis- 
tributing franu'  at  E,  and  there  be  cross-connected  to  what  might  be 
called  a  "  through  trunk  cable"  to  each  of  the  other  main  offices. 
If  a  subscriber  connected  te>  any  office  in  the  .\  district  should  call  a 
number  conneeteel  to  an  office  in  10  district  the  incoming  trunk  to  E 
district  would  terminate  in  a  .second  .seleetfjr  switch  at  main  office  K, 
and  would  be  passed  on  by  it  to  the  desired  branch  office  or  thousand 
group.     In  the  skeleton  diagram  no  trunk  cables  arc  shown  inter- 
connecting the  branch  offices  of  a  district ;    for  instance,  no  inter- 
connection is  .show'n  between  K-6  and  E-7.    If  desired,  such  trunks 
could  be  put  in,  or  the  outgoing  trunks  fremi  all  the  branch  offices  of 
E  may,  as  already  stated,  be  run  to  the  main  central  oftlee  and  there 
be  cross-connected  on  a  distributing  frame.     This  would  in  many 
easels  be  the  most  economical  arrangement,  becau.se  with  division 
carried  to  the  extent  that  it  is  in  this  diagram,  the  number  of  trunks 
recjuired  between   E-0  and  K-l  woukl  he  comparatively  small.     A 
call  from  a  subscriber  at  E-7  to  a  subscriber  connected  to  E-6  would 
operate  a  line  switch,  first  sek'ctor  ami  second  selector  at  K-7.  and  a 
thirel  selector  and  connector  at  E-6. so  that  it  is  not  neces.sary  that  the 
connection  should  pa.ss  through  the  main  office  E. 

If  a  manual  system  should  be  elivided  up  in  the  manner  shewn  in 
Fig.  9.  supposing  ff)r  the  moment  that  such  a  division  would  be  prac- 
ticable with  equipment  of  that  type,  then  the  branch  office  E-7,  b  r 
instance,  would  have  32  dift'erent  groups  of  outgoing  trunk: — tint  is, 
onegrou])  fe)r  each  of  the  other  offices  in  the  .system  — and  would  have 
the  same  number  of  grou]is  of  incoming  trunks.  With  the  auto- 
matic branch  office  arrangement.  E-7  has  but  10  groups  of  outgoing 
trunks  — that  is.  one  group  to  each  of  the  other  district  main  offices 
and  one  group  to  each  other  "  thousand  section  "  in  u.se  in  its  e>wn  E 
district.  E-7  would  have  but  five  groups  of  incoming  trunks- — that 
is,  one  group  from  each  of  the  other  offices  in  the  K  district.  It  is 
seen,  therefore,  that  by  using  the  main  offices  at  centres  cif  comi)ara- 
tively  large  districts  and  then  surrounding  each  main  e>ffice  with 
smaller  l>ianchcs,  all  subscribers'  lines  may  be  made  x'cry  sheat  anel 
the  use  of  the  "  through"  trunks  between  the  main  ofiiccs  for  inter- 
conecting  districts  makes  the  trunking  system  comparatively  simple. 
(Jne  of  the  peculiarities  of  the  telephone  business,  es[ie'cially  when 
there  is  competition,  is  that  an  operating  company  is  compelled  to 
take  on  the  new  business  offered.  It  must  keej)  u[)  with  its  rival  i  r 
dro])  out  of  the  race.  A  one-office  telephone  plant  sometimes  must 
be  almeist  entirely  rebuilt  within  a  few  years  of  its  installati<m  in 
order  to  adapt  it  to  a  shifting  of  poinilation.  eir  to  make  it  ade(|uate 
for  the  customers  nnexi)ectedly  denumfling  service.  With  a  multi- 
office  automatic  system  this  need  not  be  done.  If  an  unexpected 
demand  for  telephones  develops  in  a  certain  .section  of  the  city,  it  is 
not  necessary  to  put  in  more  conduits  and  eablcs'or  to  replace  present 
cables  with  larger  ones  to  take  care  of  the  demand,  but  the  situa- 
tion is  readily  and  practically  met  by  putting  in  a  substation  or  a 
branch  oflice  in  the  congested  district.  The  present  line  cables  run- 
ning to  the  district  may  be  u.se'd  as  trunk  cables  to  the  new  office. 
Thus  the  traffic-carrying  ca])acity  of  the  cable  and  conduit  plant 
reaching  any  district  may  be  greatly  multiplied  without  any  addi- 
tional expenditure  for  cable  or  duel.  Consequently,  one  e)f  the  meist 
attractive  features  of  an  automatic  multi-eilficc  system  is  that  it 
aft'ords  a  stable  value  to  the  investment  in  wire,  cable  and  conduit. 


B&IL  ORINDIMO. 

[C0MMUNIe'.\TEr>.] 

The  question  of  corrugation  of  tram  rails  hai  received  a  good  deal 
of  attention  both  from  the  theoretical  and  practical  standpoint 
during  recent  times,  and  this  indicates  sufficiently  the  difficulty 
which,  as  trauaway  systems  are  extended,  is  met  with  in  the  proper 
upkeep  of  the  permanent  way.  There  ii  no  doubt  that  if  constani 
and  steady  means  of  coping  with  the  unequal  wear  of  tracks  are 
not  adopted,  the  smoothness  of  running  will  be  seriously  interfered 
with  in  a  sbort  time  after  starting,  resulting  n(  t  only  in  discomfort 
to  passengers,  but  in  an  actual  decrease  of  etliciency  of  work. 

The  means  and  methods  of  rail  grinding  have,  therefore,  been 
the  subject  of  considerable  reseerch,  and  the  chief   elements  by 
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which  any  grinding  sj'stem  stands  to  gain  or  lose  are  the  time 
involved  and  the  expense  in  operation  and  supervision.  A  case  in 
point  is  that  of  the  Cardiff  tramways,  where  for  some  two  or  throe 
years  past  a  rotary  rail  {^rinder  has  been  in  use.  As,  however, 
owing  to  the  exigencies  of  the  tramway  service,  it  was  impossible 
to  use  it  except  between  the  hours  of  midnight  and  4  a.m.  it  was 
found  that  the  rotary  grinder  was  utterly  unable  to  cope  with  the 
corrugation  on  the  system.  During  the  hours  specified  it  was  only 
pofsible  to  grind  efficiently  a  comparatively  small  portion  of  the 
track,  and  as  the  Carditi'  tramways  have  32  miles  of  track  and  the 
corrugation  evil  had  permeated  the  whole  system,  the  effect  of  this 
night  work  was  of  very  little  permanent  advantage. 

This  brings  to  the  front  the  essential  evil  of  a  system  which 
involves  the  stoppage  of  any  car  route  in  order  to  reduce  the  irregu- 
larities on  the  track,  such  as  are  likely  to  be  produced  most  exten- 
sively at  points  and  crossings  where  there  is  most  traffic,  as  by  the 
very  condition  of  things  the  parts  requiring  the  most  attention  are 
located  in  such  positions  as  to  involve  the  greatest  dislocation  of 
traffic.  Moreover,  the  use  of  a  rotary  grinder  very  frequently 
involves  the  employment  of  a  night  gang  at  enhanced  wages  and 
very  careful  supervision  of  their  work.  The  operations  cannot  be 
carried  out  with  quite  the  same  accuracy  by  artificial  light  as  in 
broad  daylight,  and  the  results  are  therefore  in  many  cases 
unsatisfactory. 

An  alternative  system  is  the  linear  grinder,  consisting  esseatially 
of  a  block  of  abrasive  material  fixed  to  a  portion  of  either  an  ordi- 
nary service  car,  or,  if  considered  advisable,  to  a  watering  car.  A 
useful  example  of  this  type  of  grinder  is  that  invented  by  Messrs. 
Ellis  &  Kidd,  which  has  been  in  successful  operation  on  the  tramways 
above  indicated.  This  consists  essentially  of  a  carborundum  block 
which  normally  is  held  clear  of  the  rail  by  means  of  springs  attached 
to  the  framework,  which  can  be  fixed  to  the  car.  In  order  to  bring 
pressure  to  bear  on  the  rail  tbe  plunger  of  a  magnetic  solenoid  is 
fixed  to  the  shoe  carrying  tbe  block,  and  is  so  situated  with  regard 
to  the  magnetising  coil  that,  on  current  being  applied,  the  plunger 
is  forced  downwards,  pressing  the  block  on  the  surface  of  the  rail. 
As  the  pressure  is  applied  electrically,  it  is  always  constant,  not- 
withstanding any  jolting  or  oscillation  of  the  car.  It  it  had  been 
applied  through  springs,  variation  would  always  be  expected,  and  if 
applied  direct,  say,  by  means  of  a  screw  or  hand  lever,  the  pressure 
rapidly  becomes  reduced  by  the  slightest  wear  of  the  carboiundum 
block,  and  unless  a  man  is  kept  constantly  in  attendance  to  tighten 
up  the  machine  it  becomes  useless. 

Afterexperimenting  for  some  months,  Messrs.  Ellis  &  Kidd  deter- 
mined the  best  working  pressure  of  the  carborundum  block  upon  the 
rails,  which  is  considerably  below  the  figure  that  one  would  expect 
for  this  class  of  work — namely,  8  lb.  per  square  inch.  The  reason 
that  such  a  light  pressure  is  found  efficacious  is  probably  owing  to 
the  fact  that  the  normal  speed  of  the  car  produces  a  rapid  and  easy 
cutting  action. 

The  electrical  connection  consists  of  a  series  circuit  from  a  point 
in  the  trolley  circuit  through  a  main  switch  under  the  control  of  the 
driver,  and  passing  forward  through  the  two  solenoids  of  the  right 
and  left  hand  rail  grinders  to  earth  on  the  track  frame. 

It  will  be  seen,  therefore,  that  no  extra  hands  are  required  to 
operate  the  new  grinder,  as  the  car  driver  simply  lowers  and  raises 
the  block  by  means  of  the  switch. 

It  is  impossible,  however,  to  estimate  actually  the  cost  of  this 
method  of  grinding  as  compared  with  the  older  style,  inasmuch  as 
the  function  of  grinding  is  combined  with  the  ordinary  operation 
expenses  of  car  running.  It,  is  obvious,  however,  that  this  appa- 
ratus, which  is  manufactured  by  Messrs.  lirecknell,  Munro  &  Rogers, 
of  London  and  JJristol,  constitutes  a  distinct  advance  on  previous 
systems. 


CORRESPONDENCE. 


THE  TANTALUM  WA\  E-DETECTOH. 

TO  THK  EDITOR  OK  THE  ELKCTRICIAN. 

Sii! :  I  luvc  i-cid  with  .some  interest  Mf.  Wultci's  full 
'lescii|jtioii  of  tho  "Tantalum  Detector"  in  your  issue  of 
August  Mill,  llio  more  to  as  ho  goes  into  such  detail  over  so 
inferior  ;i  t^pe  of  detector. 

F  used  this  device  over  a  yojr  .i^^o,  and  even  i>rc|iafcd  a  I'.S. 
]iateiit  apjilicatiou  on  the  use  of  a  tantalum  electrode,  but  soon 
lost  ititcrest  in  it  when  lliu  device  proved  so  far  inferior  in 
Hciisitivcncss  to  the  electrolytic  (gla^ss  point  or  Wollastoii 
wire  type),  Diinwoodie's  c,irljorun<lum,  I'ickards'  silicon  <lc 
tector,  and  esiiccially  liis  I'erikon  detector,  ('omparcd  with 
the'o  "thcrmoceil"  rcceiver.s,  cither  for  radio  tolcgr.iph  or 
telephone  signals,  whether  in  combination  with  mercury  or 
hard  metal  electrodes,  tho  tantalum  dotoctor  h-aa  no  con- 
spicuous  merit.      Its    .supcrioiily   to   the    Castolii    (so-callod 


Solari)  detector  may  go  iinchalleno;ed,  as  also  that  of  the 
primitive  coherer,  but  the  art  has  almost  forgotten  the  exis- 
tence of  these  types. 

From  his  article  I  judge  Mr.  Walter  is  as  unfamiliar  with 
the  Perikon  or  silicon  detectors  as  his  allu.^iou  to  the  audion 
indicates  him  to  be  with  that  :  since  he,  even  at  this  date,  con- 
tinues to  confuse  the  latter  with  the  "oscillation  valve,"  taken 
from  the  early  German  scientists  b}'  Prof.  Fleming. 

I  aJviss  Mr.  Walter  to  try  a  "helion"  filament  with  mer- 
cury in  place  of  the  tantalum.  I  have  found  this  mu  h 
superior  when  u?ed  in  the  same  way,  but  still  hardly  in  tho 
practical  class. — I  am,  &c., 

Kew  York,  Aug.  21.  Lee  de  Forest. 


Wc  have  submitted  Dr.  de  Forest's  letter  to  Mr.  L.  H. 
Walter,  and  have  received  the  following  reply  : — 

TO   THE   EDITOR   OF  THE   ELECTRICIAN. 

Sir  :  Dr.  Lee  de  Forest's  letter  is  only  what  one  would  ex- 
pect. In  wireless  telegraphy,  perhaps  more  than  in  an)'  other 
subject,  one  is  quite  prepared  to  learn  that  everything  has  been 
done  before  ;  the  remarkable  thing  is  that  nothing  is  published 
until  it  has  been  done  better  by  someone  else.  Even  if  Dr. 
de  Forest  did  use  the  device  over  a  year  ago,  I  had  arrived  as 
far  as  protecting  it  1-1  month:;  ago. 

In  reply  to  Dr.  de  Forest,  it  is  evident  that  his  experiments 
with  tantalum  were  not  a  success  ;  success  here  depends  upon 
attention  to  detail.  In  the  present  case  the  question  of  in- 
ferior sensitiveness  can  best  be  judged  by  the  independent 
reader  by  my  stating  that  a  series  of  tests  kindly  made  b)'  the 
Amalgamated  Radio-Telegraph  Co.  using  De  Forest  apparatus, 
have  shown  that  at  .500  miles  there  is  practically  nothing  to 
choose  between  the  electrolytic  and  the  tantalum  detector. 

It  shoukl  be  borne  in  mind  that  I  did  not  claim  the  device 
as  being  exceptionallj"  sensitive  or  specially  desiralde  for  ralio- 
telegraphic  work  ;  but  it  is  and  remains  one  which  gives  far 
louder  signals  than  either  the  electrolytic  or  Pickard's  silicon 
detector,  with  both  of  which  I  am  quite  familiar. 

In  conclusion,  I  may  state  that  my  Paper  was  concerned 
with  the  ph3sical  interest  of  the  matter,  and  not  solely  with 
the  commercial  prospects.  That  the  Editor  of  Tin-  EUdriciati 
saw  fit  to  publish  it  in  full  is  a  matter  for  which  I  am  not 
responsible. — I  am,  &c., 

London,  S.W.,  S?pt.  2.  I.   II.  AValtek. 


WIRELESS  TELEPHDNY. 

TO  THE  editor  OF  THE  ELKCTRICIAN. 

Sir  :  In  your  issue  of  August  2f-!th  you  print  an  abstract  of 
a  Paper  which  Prof.  Fessenden  read  in  Julj'  last  at  the  Con- 
vention (if  the  Amerieau  Institute  of  Electrical  Engineers. 

The  author  purports  to  give  an  account  of  the  various  stages 
reached  by  Lodge,  Popoll' and  Marconi  in  their  experiments  in 
wireless  telegraph}'.  ()n  |).  7ii:5  he  gives  a  list  of  certain  things 
which  were  described  b}'  Lodge  in  his  well-known  lecture  before 
the  Koyal  Institution  on  .lunc  1,  181)1.  He  nest  stales  the 
experiments  made  by  Popoll'  early  in  181)5,  whiih  were  ]>ub- 
lislied,  in  Kussian,  in  Jaiuiary,  lOOli.  Ho  then  states  that 
Captain  .Jackson,  li.N.,  and  JAv.  A.  C.  Braun  had  been  making 
experiments  in  wireless  telegraphy. 

He  introduces  Marconi  in  his  Paper  in  the  following 
terms  : — "  Marconi,  on  .hnie  2,  18'.)(i,  filed  a  provisional  speci- 
licalion,"  thereby  implying  that  while  Lodge  in  1891,  and 
I'opoiriti  ISO"),  were  actually  cng.iged  in  wireless  tolegr.iphy, 
Marconi  had  done  nothing  on  the  sidijecl  until  1890.  As  ii 
matter  of  fact,  and  one  that  is  well  known,  Marconi  liad  been 
experimenting  in  Italy,  and  had,  in  .lunc,  189,5,  got  ahead  of 
all  tho  other  workers.  It  is  i|uitc  certain  that  no  inventor 
ever  rdcil  a  ])rovisional  spccilic.ition  on  a  highly  technical  and 
novel  scientilic  invention  without  having  given  many  months 
harcl  study  to  the  sidjjcct.  Yet  tho  ilill'ereiit  manner  in  which 
Mr.  Fessenden  speak.s  of  Marconi  to  that  in  which  he  speaks 
of  others  seems  to  suggest  that  Mr.  Mirconi  was  behind  them, 
in  time,  in  tho  early  experimental  stigo.  Thcie  are  other 
Btatoments  made  in  the  same  jjaragraph,  suggesting  that  fho 
provisional  specification  only  contained  that  which  Lodge  and 
Popofl'  had  already  invented,  which  may  bo  questioned  as  to 
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fairness.  This,  however,  was  not  tlio  opinion  of  the  Ecrlin 
I'alcnt  Ollice,  who,  after  long  and  exliaustivc  consideration  of 
all  that  had  been  done  before  by  others,  issued  Marconi's  patent. 

It  is  indi.^^putablo  that  on  June  2,  181)G,  Marconi  tiled  the 
Krst  ]irovisional  specification,  and  tiiat  on  March  2,  1897, 
Marconi  filed  the  first  complete  specification  of  any  patent  for 
utilising  electric  waves. 

In  common  fairness  to  Marconi  I  ask  that  you  will  insert 
tiie  following  rather  lengthy  extract  from  the  jud^nnent  of 
Judge  William  K.  Townsend,  of  the  I'niled  States  Circuit 
Court,  delivered  on  May  4,  190.3: — 

Oilier  inventors,  vcntunng  forth  on  the  sen  of  elcctiir:il  moveiiicMf, 
nic'i  the  risiufj  tide  of  the  Hertzian  waves  and  allowed  them  to  roll  by 
without  appreciating  that  this  new  current  was  destined  to  carry 
onward  the  frei'^jht  and  traltie  of  the  world's  commerce.  They  noted 
their  manifestations,  suspected  their  possibilities,  disclosed  their 
characteristics,  and  hesitated,  foarini;  the  breakers  ahead,  imagining 
V>arrieis  of  impracticable  channels  and  shifting  sand  bars.  Marconi, 
daring  to  hoist  his  sail  and  explore  the  unknown  current,  first  dis- 
close<l  the  new  highway. 

Ill  this  decision  Judge  Townsend  carefully  and  thoroughly 
reviews  the  several  earlier  experimental  researches  by  many 
of  the  most  distinguished  scientists  and  physicists  not  only  in 
the  United  States  but  in  Europe,  such  as  the  experiments  of 
Dolbear  in  America,  Lodge  in  England,  ro[)off  in  Kussia, 
Hertz  in  Germany,  and  Branly  in  France,  and  says  as 
follows : — 

It  would  seem,  therefore,  to  be  a  sufficient  answer  to  the  attempts 
to  belittle  Marconi's  great  invention  that,  with  the  whole  scientific 
world  awakened  by  the  disclosures  of  Hertz  in  1887  to  the  new  and  un- 
developed possibilities  of  electric  waves,  nine  years  elapsed  without  a 
single  practical  or  commercially  successful  result,  and  Marconi  was  the 
first  to  describe  and  the  first  to  achieve  the  transmission  of  definite  in- 
telligible signals  by  means  of  these  Hertzian  waves. 
— I  am,  &c., 

London,  Sept.  1.  S.  Flood  Page  (Major). 

[Prof.  Fessenden's  Paper  is  rather  a  chronological  review 
of  the  wireless  telephony  position  than  a  memoir  of  those 
who  have  worked  to  bring  wireless  telegraphy  to  the  front. 
That  being  the  case,  Prof.  Fessenden  can  hardly  be  blamed  if 
he  has  not  gone  deeply  into  such  matters  as  Major  Flood  Page 
indicates.  We  do  not  think  Prof.  Fessenden's  comments 
bear  the  construction  which  Major  Flood  Page  suggests,  for 
the  point  that  is  raised  is  obvious  to  the  average  reader,  and 
we  would  observe  of  the  judgment  of  .Judge  Townsend  that  it 
does  not  impress  us — that,  in  fact,  it  is  rather  in  the  clouds  and 
has  more  picturesqueness  than  judicial  acumen  about  it.  Wc 
can  say  this  without  expressing  any  opinion  on  the  merits  of 
the  matters  in  dispute  between  the  litigants. — Ed.  E.] 


THE  BRITISH  ASSOCIATION. 

(FROM    OUR   OWN    CUKRESrONDENT.) 
If\J/u':(liii/,  Sepltniher  2nd. 

This,  the  fourth  meeting  which  the  British  Association  has 
held  in  Dublin,  is  of  considerable  importance,  first,  because  of 
the  great  eilucational  developments  which  have  recently  taken 
place  in  Ireland,  and,  next,  because  of  the  very  large  number 
of  members  and  associates  who  have  signified  their  intention  of 
being  present.  Since  Monday  morning  there  has  been  a  con- 
tinual stream  of  visitors  arriving  at  the  Irish  capital,  and 
coming  immediately  after  the  Horse  >Show  it  means  that  Dub 
lin  is  enjoying  a  period  of  quite  unusual  prosperity.  All  the 
cross-Channel  services  have  been  very  crowded  for  the  pist 
few  days,  and  it  was  somewhat  unfortunate  that  such  stormy 
weather  was  expcriencc<l  during  the  early  part  of  the  week. 
This  undoubtedly  hindered  many  people  from  crossing,  and, 
at  all  events,  made  the  beginning  of  the  excursion  exceedingly 
uncomfortable  for  many  who  did  cross.  Nevcrtlicle-s,  the 
Keception  Room  has  been  crowded  all  day,  and  very  few  look 
any  the  worse  for  the  rough  passage,  in  spite  of  |)ainfiil  per- 
sonal experiences  which  one  hear.s  l)eing  recounted  on  every 
hmd. 

To-day's  proceedings  commenced  with  a  Council  meeting  at 
noon,  followed  by  a  meeting  of  the  organising  sectional  com- 
mittees, while  the  Lord  Mayor  and  Lady  Mayoress  were  At 
Home  at  the  Mansion  House  in  the  afternoon.     This  latter 


function   was  vcrj-   well  attended  and  constituted    Dublin's 
oflicial  greeting  to  the  Association. 

The  general  arrangements  which  have  been  made  are,  as 
usual,  very  admirable,  but  there  are,  perhaps,  rather  too  many 
social  fixtures.  It  would  be  quite  iinj)Ossible  for  any  person 
to  attend  all  of  them,  even  if  he  wished,  but,  as  a  matter  of 
fact,  Dublin  itself  is  so  full  of  interesting  features  that  many 
people  would  prefer  to  spend  theis'  spare  time  in  their  own 
way  ;  not,  of  course,  that  they  are  not  perfectly  at  liberty  to 
do  this,  but  as  a  rtile  nearly  everybody  feels  more  or  less 
bound  to  follow  the  programme  for  fear  of  missing  something 
important. 

At  8:30  p.m.  the  president,  Mr.  Francis  Darwin,  F.K.S., 
commenced  the  delivery  of  his  presidential  address  to  a 
crowded  audience  in  the  Great  Hall  of  the  Eoyal  University. 
His  opening  words  referred  to  the  loss  which  the  British 
Association  had  sustained  in  the  death  of  Lord  Kelvin,  and  his 
hearers  realised  the  truth  of  the  statement  that  "  many  men 
and  women  Avho  never  exchanged  a  word  with  Lord  Kelvin, 
and  are  in  outer  darkness  as  to  his  researches,  will  miss  his  genial 
presence  and  feel  themselves  the  poorer  today."  The  re- 
mainder of  the  address  dealt  with  movements  of  plants  and  is 
of  no  particular  interest  to  readers  of  The  Electrician. 

A  vote  of  thanks  to  Mr.  Darwin  was  proposed  by  the  Lord 
Lieutenant,  seconded  by  Prof.  Archibald  Geikie,  and  carried 
by  acclamation. 

Thursdaif,  Scjitcmbcr  rircl. 

The  proceedings  of  the  next  day  opened  with  the  Presi- 
dential Addresses  to  the  various  Sections.  The  report  of  the 
Electrical  Standards  Committee  was  presented,  and  a  Paper 
was  read  on  "  Recent  Advances  in  Sttam  Turbines,"  by  Mr. 
Gerald  Stoncy.  To  these  we  shall  refer  in  greater  detail  in  our 
next  issue. 


DR. 


SHAW'S  ADDRESS  TO  SECTION  A  OF  THE 
BRITISH  iSSOCI&TION.* 


In  opening  his  address  the  author  referred  to  the  loss  sustained  by 
tlie  Association  througli  the  death  of  Lord  Kelvin  whose  connection 
with  the  Section  was  so  constant  and  so  intimate.  Following  closely 
o:i  his  death  came  that  of  Sir  Richard  Strachey  who,  as  Chairman  of 
the  ^Meteorological  Council,  was  in  constant  touch  with  the  author, 
v.hile  only  a  lew  months  ago  Sir  .Tolin  Eliot  died,  leaving  behind  his 
Cliniatological  Atlas  of  Indi.T.  representing  the  most  conspicuous 
achievement  as  a  comjiilation  of  meteorological  facts  for  a  special 
area  that  has  yet  lieen  seen. 

Dealing  with  the  careers  of  these  tliree  men.  the  author  showed 
that  Kelvin  was  pprnieated  with  the  notion  that  Mathematics  and 
Natural  I'hilosophy  were  applicable  in  every  branch  of  daily  life, 
and  made  good  the  contention  by  the  variety  of  his  work.  Strachey, 
although  primarily  a  financier  and  administrator,  enlisted  the  assis- 
tance of  science  in  every  branch  of  the  Public  Worlds  Department  of 
India,  while  Eliot,  as  Meteorological  Reporter  to  the  Government  of 
India,  caught  the  true  perception  of  the  place  of  science  in  the  service 
of  the  .State  and  made  his  office  indispensable  to  the  Indian  .Adminis- 
tration. 

For  the  advancement  of  science  men  belonging  to  all  three  of  the 
aljove  classes  are  required,  and  in  bringing  to  the  work  of  the  Indian 
Meteorological  Office  a  mind  trained  in  the  mathematical  school  of 
which  Kelvin  was  the  most  eons])ieuous  exponent.  Kliot  achieved  a 
remarkable  sucees.s.  A  knowledge  of  meteorological  pliein>raena  is 
a  necessity  for  Indian  administrators,  and  the  claims  that  science 
has  in  this  respect  has  been  amply  recognised. 

Turning  to  his  own  work,  the  author  shows  that  the  gravest  danger 
to  scientific  institutions  related  to  the  necessities  of  life  is  the  ten- 
dency to  waste.  Waste  is  not  used  here  in  its  narrowest,  but  in  its 
most  liberal,  sen.se.  "  It  is  wasteful  to  collect  observations  which 
w  ill  never  be  u.sed  ;  it  is  equally  wasteful  to  decline  to  collect  ob.serva- 
tions  which  in  the  future  may  prove  to  be  of  vital  importance.  It  is 
wasteful  to  discuss  observations  that  are  made  with  inadequate 
appliances  ;  it  is  equally  wasteful  to  allow  observations  to  accumu- 
late in  u.seless  heaps  because  you  are  not  sure  that  the  instruments 
are  good  enough.  It  is  wasteful  to  use  antiquated  methods  of 
computation  or  discussion  ;  it  is  equally  wasteful  to  use  all  the  time 
in  making  trial  of  new  methods.     It  is  wasteful  to  make  use  of  re- 
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searches  if  tliey  are  inaccurate  ;  it  is  equally  wasteful  to  neglect  the 
results  of  researches  because  you  have  not  made  up  your  mind 
whether  they  are  accurate  or  not.  It  is  wasteful  to  work  with  an  inade- 
quate system  in  such  matters  as  synoptic  meteorology  ;  it  is  equally 
wasteful  to  lose  heart  because  you  cannot  get  all  the  facilities  M-hich 
you  feel  the  occasion  demands." 

In  taking  up  an  investiaation  that  involves  a  reference  to  accumu- 
lated data  everyone  is  hampered  by  uncertainties  that  might  have 
been  solved  if  taken  up  in  time.  It  should,  therefore,  be  a  primary 
rule  that  any  data  collected  shall  forthwith  be  rritieally  examined 
and  so  far  dealt  with  as  to  make  sure  they  are  available  for  .scientific 
purposes.  Further,  public  evidence  of  the  comi)letion  of  this  most 
important  task  should  be  shown  in  a  published  report  or  on  a  pub- 
lished map  as  a  primary  representation  of  the  results.  Such  publi- 
cation is  not  to  be  regarded  as  the  ultimate  application  of  the  observa- 
tion, but  it  is  evidence  that  the  observations  arc  there  and  are  ready 
for  use.  The  third  general  rule  is  that  the  effectiveness  of  data  of  all 
kinds  should  be  tested  by  the  prosecution  of  some  inquirj'  which 
makes  use  of  them. 

The  -\reteoroIogical  Office  is  very  much  in  Antonio's  ])Ositiim  : 
their  argosies  are  on  the  seas  and  .scientific  Shylocks"  ruminations 
about  ducats  are  not  unnatural.  In  an  office,  unlike  a  laboratory. 
payment  is  only  by  results  :  no  marks  are  gi\en  for  "■  knowing  how 
to  do  it."  In  such  circumstances  there  might  be  rea.son  for  despon- 
dency if  one  were  dependent  merely  upon  one's  own  ventures  and 
the  results  achieved  thereby.  But  when  one  has  the  advantage  of 
the  gradual  development  of  investigations  of  long  standing,  it  is 
possible  to  maintain  a  show  of  cheerfulness.  When  Shylock  demands 
his  pound  .>f  flesh  in  the  form  of  an  annual  report,  it  is  not  at  all 
uncommon  to  find  that  some  argosy  that  started  on  its  voyage  long 
ago  "  hath  richly  come  to  harbour  suddenly."  There  have  been 
quite  a  number  of  such  happy  arrivals  within  the  last  few  years. 

-Among  these  are  a  body  of  statistics  collected  in  the  Weekly 
Weather  Report  since  1878,  which  the  Board  of  Agriculture  have 
made  the  starting  point  for  a  general  investigation  of  the  general 
relation  between  the  weather  and  the  crops.  These  cannot  fail  to 
have  important  practical  bearinas.  Another  example  is  the  follow- 
ing : — For  more  than  a  full  generation  meteorological  work  has  been 
hampered  by  the  want  of  a  definite  understanding  as  to  the  real 
meaning  in  velocity,  or  force,  of  the  various  points  of  the  scale  of  nind- 
estimates  laid  down  in  I80,i  by  .Admiral  Beaufort  for  use  at  sea.  and 
still  handed  on  as  an  oral  tradition.  The  prolonged  inquiry,  which 
goes  back  really  to  the  report  upon  the  Berkley  anemograph  already 
referred  to.  issued  quite  unexpectedly  in  the  simple  result  that  the 
curve  /)=0-01()r)B'  (where  /<  is  the  force  in  pounds  ]ier  square  foot. 
and  B  the  arbitrary  Beaufort  number)  runs  practically  through  nine 
out  of  the  ele\en  jjoints  on  a  diagram  representing  the  emnirical 
results  of  a  very  elaborate  investigation.  The  emjiirical  determina- 
tions uj>on  which  it  is  based  are  certainly  not  of  the  highest  order 
of  accuracy  ;  they  rely  upon  two  separate  investigations  besides  the 
statistical  conip.irison,  viz.,  the  constant  of  an  anemometer  and  the 
relation  of  wind-velocity  to  wind-pressure,  but  no  subse(|uent  adjust- 
ment of  these  determinations  is  at  all  likely  to  be  outside  the  limits 
of  an  error  of  an  estimate  of  wind-force.  And  the  equation  can  lie 
used,  (piite  reasonably,  as  a  substitute  for  the  original  sperilicalion 
of  the  Beaufort  scale,  a  specification  that  has  vanished  with  the 
passing  of  ships  of  the  type  by  which  it  was  defined.  This  result, 
combined  willi  the  equation  p  -0-0f>."5V^,  whicli  has  been  in  use  in  the 
Office  for  many  y<ars,  and  has  recently  been  confirmed  as  suflicienlly 
accurate  for  all  practical  purposes  by  Dr.  Stanton  at  the  National 
Physical  haboratory  and  .\I.  KifTcl  at  the  liillel  Tower,  places  us 
upon  a  new  plane  with  regard  to  the  whole  subjcel  ui  wind-n\easuic- 
inent  and  wind-estimation.  Hesults  e()ually  remarkable  appear  in 
oilier  lines  of  investigation.  Ix-t  me  take  the  relation  of  olwerveil 
wind  velocity  to  barometric  gradient.  You  may  be  aware  that  in 
actual  c.\peri<'nc.e  the  observed  direction  of  the  wind  is  more  or  less 
along  (he  isobars,  with  the  low  pressure  on  the  left  of  the  moving  air 
in  the  northern  hemispliere  ;  and  that  crowded  isobars  mean  strong 
winds.  ln\estigiitions  ujii>n  this  mailer  go  back  lo  llie  earliest  days 
of  the  Office.  There  can  lie  no  doubt  that  the  ri'lation,  vague  as  it 
sometimes  appears  t<i  be  upon  a  weather  chart,  is  allributable  to  the 
etfeel  of  tlu^  earth's  rotation.  In  order  lo  bring  the  observed  wind 
velocity  into  numerical  relation  with  the  presMuregradient  (iuld 
berg  and  .Muhn  assumed  a  ecH-flficient  of  surface  "  friction."  inter- 
f<'iing  with  the  steady  motion  The  inlrodiielion  of  this  new 
<|iiantily.  not  otherwise  deterininai)le.  left  us  in  doubt  as  to  how  fa? 
the  relation  between  wind  and  presstui'  distribution,  di'ducible  from 
llic  nsfumplion  of  steady  motion,  coulrl  be  regarded  us  a  ri'ally  <'llec- 
live  hypulhesis  for  meteorological  purposes.  The  author  also  refers 
lo  other  phenomena  in  support  ol  this  ca.Hc,  and  to  a  Paper  by  I'n.f. 
Schuster  conlribiiled  to  the  Royal  Society  which  points  out  the 
p(«.sible    relations  between   the  diurnal   variation  ol   pressuie  and 


those  of  tcrrestial  magnetic  force,  and  to  the  work  on  the  upper  air 
carried  on  tlie  co-operation  with  the  University  of  Manchester. 

Another  aspect  of  this  question  of  waste  is  the  carrying  on  of  work 
by  a  scientific  office  without  an  adequate  knowledge  of  what  is  being 
done  elsewhere  in  advancing  .science  and  improving  m.ethods.  All 
new  knowledge  ought  to  be  applied  to  the  service  of  the  State,  and 
while  original  work  is  the  main  requirement,  the  advances  must  also 
be  secured,  a?  pointed  out  by  Lord  Rayleigh.  The  British  Associa- 
tion his  done  much  in  this  direction,  but  tho.sc  most  anxious  for  the 
spread  of  science  have  thought  that  the  opportunity  afforded  liy  the 
meetings  could  not  properly  he  utilised  by  crowding  together  all 
the  Papers  into  one  or  two  days  so  that  they  can  be  polished  off  with 
the  rapidity  of  an  oriental  execution.  In  fact,  the  opportunity  to 
be  polished  oft  is  precisely  not  the  opportunity  that  is  wanted.  There 
are  some  who  think  that  a  British  Association  week  is  not  too  long 
for  the  consideration  of  the  subjects  of  w  hich  a  year's  abstracts  occupy 
a  volume  of  six  hundred  pages,  and  that,  if  we  could  extend  the 
opportunity  for  the  consideration  of  these  questions  from  one  or  two 
days  to  a  week,  and  let  those  members  who  are  interested  from  a 
separate  committee  to  develop  and  extend  these  subjects,  the  British 
Association,  the  country,  and  science  would  all  gain  thereby.  I 
venture  from  this  place,  in  the  name  of  the  advancement  of  science, 
to  make  an  appeal  for  the  favourable  consideration  of  this  suggestion. 
It  is  not  based  upon  the  depreciation,  but  u])on  the  highest  appreci- 
ation of  the  service  which  mathematics  and  physics  have  rendered, 
and  can  still  render,  to  the  observational  sciences,  and  U[ion  the  well- 
tried  princijile  that  elo,se  family  ties  are  strengthened,  and  not 
weakened,  by  making  allowance  for  natural  development.  The  i)lea 
seems  to  me  so  natural,  and  the  alternatives  so  detrimental  to  the 
advancement  of  science  in  this  country,  that  I  cannot  believe  the 
Association  will  turn  a  deaf  ear  to  it. 


PROF.    KIPPING'S    ADDRESS    TO    THB    CHEMICAL 
SECTION  OF  THE  BRITISH  ASSOCIATION.* 


Although  this  section  is  chiefly  occupied  with  matters  relating 
to  pure  science,  the  discussion  of  industrial  questions  is  also 
regarded  as  one  of  its  important  functions ;  it  does  not  attempt  to 
distinguish  pure  from  applied  chemistry,  and  any  problem  which 
concerns  either  is  deemed  worthy  of  its  attention.  From  this  point 
of  view  I  propose  to  consider,  from  the  standpoint  of  the  teacher  in 
the  class  room  and  laboratory,  whether  any  steps  can  be  taken  to 
place  the  chemical  industries  of  the  United  Kingdom  of  Great 
Britain  and  Ireland  in  a  more  prominent  position  than  that  whicli 
they  now  occupy  in  the  world  of  commerce.  It  is  not  then  in  any 
grudging  spirit  of  envj'that  we  approach  this  question  ;  recognising 
the  splendid  work  of  men  of  other  countries,  rejoicing  in  the  ser- 
vices which  they  have  rendered  to  the  world  al  large,  our  only 
desire  is  not  to  lag  behind  in  the  general  intellectual  and  industrial 
advance  of  nations. 

It  is  unnecessary  to  trottble  you  with  any  detailed  comparison  of 
the  position  which  we  occupy  to  day  with  that  which  we  have 
taken  in  the  past.  Those  who  doubt  the  seriousness  of  our  condi- 
tion may  find  statistical  evidence  more  than  sufficient  to  convince 
them  in  the  technical  journals  and  in  the  Board  of  Trade  reports 
of  recent  years.  The  facts  there  disclosed  show  that  in  the  manu- 
facture of  "  fine  chemicals,"  including  perfumes,  alkaloids  and 
crude  coal-tar  products,  as  well  as  dyes,  the  decadence  of  our 
industry  is  far  advanced  ;  in  the  case  of  heavy  chemicals  our  posi- 
tion, perhaps,  is  not  (|uite  so  serious  at  the  present  moment,  but  iho 
future  is  dark  and  threatening.  Chemical  industries  arc  so  ioli- 
matcly  connected  and  dependent  on  one  another,  that  the  fate  of 
one  may  determine  the  fate  of  all  ;  the  by  product  of  one  process  is 
often  the  raw  material  of  another.  Who,  then,  can  deny  that  the 
patience,  perseverance  and  high  scientitio  skill,  which  liave  built 
up  the  colour  industry  abroad,  if  applied,  as  they  have  been  and 
are  being  applied  to  the  manufacture  of  heavy  chemicals,  will  not 
soon  defy  all  competition  from  less  proKros.'<ive  countries  '.' 

Such  a  possihiity  is  full  of  calional  danger.  It  has  been  pointed 
out  and  the  prophecy  cannot  bo  regarded  as  unduly  posaimistic  — 
that  from  present  indications  a  lime  will  arrive  when  we  shall 
bo  dependent  on  outside  sources,  not  only  for  our  food  supply,  but 
also  for  our  means  of  sclfdefence.  When  nitrates  are  exliausted, 
when  nitric  acid  and  ammonia  are  prepared  from  the  coiiipo  onta 
of  the  atmoBphere,  when  all  chemical  industries  have  been  s  >  highly 
developed  abroad  that  they  have  completely  vanished  from  those 
islands,  and  when  their  loss  has  reacted  on  all  our  other  important 
industries,  then,  indeed,  shall  wc  feel  the  pinch  of  poverty;  then, 
indeed,  must  we  submit  to  national  decay. 

Is  it  possible  to  remedy  the  present  unsatisfactory  state  of  ntfairs 
and  to  guard  against  an  ominous  future  '.'   I  >uring  the  i'crkin  jubilee 

*  Abstract  of  the  presidential  address  delivereif  by  Prof.  F.  S, 
Kippinjf,  D.Sc,  Ph.D.,  F.R.8.,  at  Dublin, 
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cclebiatious  I'rof.  Carl  1  »uisberg  answered  this  ijuestion,  in  so  far  as 
it  concerns  the  coal-tar  colour  industry,  bv  an  uncompromising  nega- 
tive. In  an  able  and  interesting  speech  lie  pointed  out  that,  altliough 
the  Briton  is  m  gcnei-al  a  practical  man,  he  is  lacking  in  patience, 
in  the  power  of  waiting  for  success ;  he  expects  to  bo  compensated 
in  hard  cash.,  and  at  once,  for  his  work  or  for  his  capital  outlay.  The 
German,  on  the  other  hand,  is  primarily  a  theorist  possessing  endless 
patience,  and  works  without  any  immediate  prospect  of  pecuniary 
reward  ;  he  lias  now  learnt  to  be  practical  as  well,  tut  not  at  the 
expense  of  his  ideals.  It  is  to  this  happy  combination  of  qualities 
that  Prof.  I'aisberg  ascribes  the  success  of  his  countrymen  in  the 
coal-tar  colour  industry  -  a  success  which  he  considers  we  are 
powerless  to  emulate,  with  which  it  would  be  futile  for  us  to  try 
and  compete. 

With  this  view  that  our  chemical  industries  must  submit  to 
gradual  extinction,  even  when  it  is  held  by  so  higli  an  authority,  we 
cannot  and  must  not  agree  ;  if  one  nation  can  learn  to  be  practical, 
we — the  four  nations  of  these  islands — one  or  all,  can  learn  to  be 
plodding  and  patient,  and  to  appreciate  the  importance  of  theory. 

The  new  Patents  Act  seems  to  many  to  have  inaugurated  a  new 
era,  and  to  have  removed  one  of  the  principal  causes  of  the  decline 
of  our  chemical  industries.  The  most  important  change,  which 
came  into  operation  on  August  28th  last,  is  that  which  requires  that 
the  article  or  process  which  is  protected  by  the  patent  must  be 
manufactured  or  carried  on  to  an  ade(iuate  extent  in  the  United 
Kingdom  after  the  expiration  of  four  years  from  the  date  of  the 
patent.  If  this  condition  is  not  fulfilled,  any  person  may  apply  for 
the  revocation  of  the  patent.  Some  of  the  results  of  this  amend- 
ment, and  some  indications  of  the  great  industrial  clianges  which  it 
will  bring  about,  are  already  obvious.  Foreign  firms  or  individuals 
who  hold  British  patents  and  who  have  not  sutlicient  capital  to  work 
them  in  this  country,  or  who  do  not  think  they  are  worth  working 
here,  arc  attempting  to  sell  their  British  patent  rights.  Others  are 
building  or  buying  works  in  Great  Britain,  and  it  has  been  estimated 
that  in  the  immediate  future  a  sum  of  at  least  i.'2:j,000,000  of  foreign 
capital  will  have  been  thus  invested  in  order  to  comply  with  the 
new  law.  The  prospective  establishment  of  branches  of  two  of  the 
largest  German  chemical  works  at  EUesmere  Port  and  at  Port  Sun- 
light, respectively,  are  already  matters  of  common  knowledge,  and 
it  may  be  pi-esumed  that  these  firms  will  avail  themselves  to  a  large 
extent  of  British  labour. 

Now,  at  the  present  time,  most  chemical  products  can  be  manu- 
factured more  cheaply  abroad  than  her",  otherwise  we  should  not 
have  any  reason  to  consider  our  position.  Dr.  Duisberg  told  us 
that  even  when  an  important  firm  in  England  had  a  licence  to  work 
all  the  British  patents  of  two  of  the  largest  ( lerman  colour  works, 
merely  paying  for  the  privilege  a  small  percentage  of  the  net  profits, 
it  failed  to  take  any  advantage  of  the  opportunity.  If,  then,  in  this 
free-trade  kingdom  production  is  cheaper  than  abroad,  the  foreign 
firms  which  have  branches  here  will  be  in  a  position  superior  to 
that  which  they  now  occupy  in  their  own  countries.  If,  on  the  other 
hand,  owing  to  inefficient  labour,  higher  wages,  freights  and  other 
economic  conditions,  production  is  more  costly,  the  superior  effi- 
ciency and  scientific  organisation  of  these  foreign  firms  will,  never- 
theless, enable  them  to  command  our  home  market  with  the  goods 
made  here,  and  to  cut  us  out  in  the  world  market,  as  they  do  now, 
with  those  made  abroad. 

The  conclusion  which  thus  seems  forced  upon  us  is  that,  although 
the  new  Patent  Act  will  prove  to  be  of  great  value  in  many  respects, 
it  will  do  little  to  foster  British  chemical  trade  and  the  development 
of  British  cliemistrj- :  it  places  us  on  an  equality  with  other  coun- 
tries as  regards  patent  rights,  and  thus  remedies  an  outstanding 
grievance;  but,  unless  we  have  something  to  patent,  this  equality 
will  be  valueless  and  our  chemical  industries  will  continue  to  decline, 
possibly  more  rapidly  than  heretofore. 

Let  us  therefore  pass  in  review  the  other  causes  which  have  been 
suggested  as  contributory  to  our  failure ;  after  eliminating  those 
connected  with  freights  and  tarifi's,  and  with  the  alleged  supineness 
of  the  Government  in  assisting  industry,  matters  which  may  be  left 
to  the  manufacturers  to  deal  with,  there  still  remain  several  which 
are  well  within  the  purview  of  this  section.  These  are  :  (1)  The  un- 
satisfactory condition  of  secondary  education ;  (2)  the  nature  of  the 
training  which  is  given  to  chemists  in  our  universities  and  other  in- 
Btitmions ;  (3)  the  insufficiency  of  the  time  and  money  devoted  to 
research  in  the  manufacturing  industries  ;  (4)  the  lack  of  co  opera- 
tion between  manufacturers  and  men  of  science.  There  are  some 
who  believe  that  the  first  of  these  is  the  primary,  if  not  the  sole, 
cause  of  our  weakness  ;  that  if  our  secondary  education  were  placed 
on  a  sound  basis  all  the  other  evils  would  disappear  of  their  own 
accord.  Whether  such  results  would  in  fact  follow  if  our  system  of 
secondary  education  were  very  much  improved  it  is  impos.^ible  to 
predicate;  bu'  there  is  no  doubt  that  at  the  present  time  we  are 
moving  in  an  exactly  opposite  direction.  The  shadow  of  the  cypress 
rests  upon  our  chemical  trade,  and  manufacturers  do  not  see  their 
way  to  employ  chemists  ;  students  are  not  attracted  to  chemistry  as 
a  profession  because  there  are  so  few  openings  ;  without  an  ample 
and  increasing  supply  of  such  students  chemical  industry  must  con- 
tinue to  decline,  and  as  a  necessary  consequence  the  development  of 


pure  chemistry  is  cramped  and  hindered  to  a  far  greater  extent  than 
is  generally  realised. 

One  cause,  which  I  believe  is  by  far  the  most  effective  drag  on 
research  in  the  vast  majority  of  institutions  not  of  university  rank, 
is  simply  the  lack  of  those  more  advanced  students  who,  while 
gaining  valuable  experience  in  the  methods  of  research,  would  also 
render  useful  assistance  to  tlieir  teacher.  It  might  be  suggested 
tliat  an  eflicient  and  enthusiastic  man  would  soon  attract  a  number 
of  research  students.  This,  no  doubt,  is  true  as  regards  the  univer- 
sities, but  it  must  bo  remembered  that  a  polytechnic  or  other  insti- 
tution which  does  not  grant  degrees  can  hardly  expect  to  compete 
with  a  university'  as  a  centre  for  research.  There  are  not  enough 
students  to  go  round,  to  satisfy  the  research  requirements  of  the 
teachers,  and  the  principal  reason  is  the  limited  demand  for 
trained  chemists  on  the  part  of  the  manufacturers. 

With  whom  rests  the  responsibility  for  this  state  of  alfairs  '.'  Is 
it  with  the  teachers,  and,  if  so,  is  it  because  they  are  incapable  of 
training  chemists  or  because  their  system  is  at  fault '.'  To  answer 
this  question  it  is  necessary  in  the  first  place  to  arrive  at  some  con- 
clusion as  to  the  kind  ot  training  which  is  required  for  the  future 
works  chemist.  t)n  consulting  the  opinions  of  the  manufacturers, 
it  would  seem  that  they  attach  great  importance  to  what  is  called 
the  "  practical  side  "  ;  they  believe  that,  in  addition  to  a  knowledge 
of  theoretical  chemistrj',  the  prospective  works  chemist  should  also 
have  some  acquaintance  with  enoineering,  and  should  have  had 
practical  experience  in  working  the  given  process.  It  is  from  this 
point  of  view  that  we  build  and  equip  large  technological  chemistry 
departments,  such  as  those  in  the  Universities  of  Birmingham  and 
Leeds  and  in  the  Manchester  Municipal  School  of  Technology.  The 
arguments  in  favour  of  this  view,  that  it  is  a  hybrid  chemist-engi- 
neer who  is  required  in  a  chemical  works,  seem  to  me  to  be  funda- 
nitntally  unsound,  .and  the  kind  of  training  suggested  by  them  for 
the  works  chemist  can  only  result  in  the  production  of  a  sort  of 
combined  analytical  machine  and  foreman. 

Besides  the  great  cost  of  the  upkeep  and  of  the  working  of  such 
plant,  the  conditions  in  a  chemical  works  cannot  be  successfully 
imitated  in  a  university  or  polytechnic  ;  attempts  to  do  so  can  only 
lead  to  mistaken  conclusions,  and  thus  have  the  effect  of  rendering 
the  works  chemist  quite  helpless  when  he  passes  from  the  elegant 
models  of  his  educational  apparatus  to  the  work-a-day  appliances  of 
the  manufactory.  Here,  it  seems  to  me,  we  touch  the  bed  rock  ot 
our  trouble.  We  have  failed  to  realise  that  industrial  chemistry 
must  be  based  on  a  foundation  of  continuous  and  arduous  research 
work.  In  the  past  we  have  sent  out  from  our  universities  and 
other  institutions  students  who  no  doubt  were  qualified  to  under- 
take routine  analytical  work,  but  the  great  majority  of  whom  knew 
nothing  of  the  methods  of  research.  Such  a  one  enters  a  works ; 
the  manufacturer  does  not  realise  exactly  what  his  chemist  ought 
to  do,  but  he  expects  some  immediate  results,  and  in  consequence  is 
generally  disappointed ;  the  lack  of  success  of  the  chemist  is  put 
down  to  his  ignorance  of  practical  matter.-",  and  there  is  an  outcry  for 
technical  education  ;  science  is  most  unjustly  discredited,  and  any 
suggestion  of  spending  money  on  research  work  is  scouted  as  a 
mere  waste. 

Now  if  we  are  to  meet  successfully  the  very  formidable  scientific 
and  commercial  organisation  opposed  to  us  in  chemical  industry,  we 
must  perforce  adopt  the  methods  of  our  competitors  ;  not  only  must 
we  learn  patience  and  perseverance,  but  we  must  also  call  to  our 
aid  the  best  brain-power  available.  We  must  recognise  clearly  that 
the  scientific  works  chemist  must  be  thoroughly  trained  in  the 
methods  of  research  by  those  best  qualified  to  do  so,  and  we  must 
not  imagine  that  when  he  enters  the  works  he  should  or  could  im- 
mediately become  an  engineer  and  a  commercial  expert  ;  his  place 
is  in  the  research  laboratory.  The  practical  man  that  is  to  say, 
the  man  who  has  a  thorough  Pnd  useful  knowledge  of  some  par- 
ticular manufacturing  process —  must  be  trained  under  practical  men 
in  the  works,  and  we  must  not  imagine  that  a  course  of  evening 
classes  will  convert  him  into  an  expert  chemist.  The  ideal  man  who 
combines  high  scientific  training  and  sound  practical  knowledge 
cannot  be  produced  unless  the  period  of  his  education  is  extended 
to  half  a  lifetime,  and  even  then  only  through  the  co-operation  of 
the  chemistry  teacher  and  the  manufacturer. 

Admitting  the  truth  of  these  statements — and  I  do  not  thinV  that 
they  can  be  successfully  controverted -we  have  now  to  consider 
what  steps  can  be  taken  to  provide  these  highly-trained  works 
chemists,  and  to  ensure  for  them  a  cordial  reception  on  the  part  of 
the  manufacturers.  In  order  to  acquire  the  necessary  knowledge  ot 
facts  and  theory,  and  afterwards  to  devote  even  the  minimum  time 
to  gaining  experience  in  research  methods,  the  future  works-chemist 
must  be  prepared  to  continue  at  the  university  or  other  institution 
during  at  least  five  years.  The  pass  degree  after  three  years'  work 
should  be  regarded  merely  as  an  indication  of  a  sound  general 
education  in  science,  and  the  future  works-chemist  should  then  de- 
vote at  least  two  years  more  to  research  and  to  special  work  in 
chemistry,  on  the  results  ot  which  the  Honours  degree  might  be 
awarded.  Every  encouragement  in  the  form  of  low  fees,  free 
admission,  research  scholarships,  and  so  on,  should  be  offered  to 
anch  students,  according  to  their  merit  and  circumstances,  in  order 
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that  they  may  prolong  their  studies.  By  thus  extending  the  period 
of  training  and  making  researcli  work  compulsory  as  far  as  possible, 
a  great  deal  would  be  gained  :  pure  science  would  reap  an  immediate 
benefit  from  the  investigations  of  tlie  students — as  has  been  the  case 
abroad— and  this  stimulus  would  necessarily  react  on  industrial 
chemistry;  the  manufacturers  could  be  assured  that  they  were 
being  supplied  with  men  of  the  right  type  ;  they  would  soon  recog- 
nise that  fact,  and  the  demand  for  works  chemists  would  expand. 
There  is  one  institution,  not  a  teaching  body,  which  might  greatly 
assist  in  this  movement ;  I  refer  to  the  Institute  of  Chemistry  of 
Great  Britain  and  Ireland.  This  body  examines  in  chemistry  and 
grants  diplomas,  and  claims  that  its  examinations  are  a  test  of  prac- 
tical ability  rather  than  of  theoretical  knowledge.  I  have  not  a  word 
to  say  against  the  character  of  these  examinations,  but  to  imagine 
that  the  Institute  of  Chemistry  qualiScation  is  the  hall-mark  of  a 
chemist  is  ridiculous.  It  should  be  recognised  that  the  present  In- 
stitute of  Chemistry  qualification  is  only  a  step  in  the  training  of  a 
chemist ;  the  permission  to  present  a  thesis  for  the  Associate  exami- 
nation should  be  withdrawn,  and  good  research  work  should  be  in- 
sisted on  in  the  ease  of  all  candidates  for  the  Fellowship. 

As  a  necessary  corollary  to  mating  research  compulsory  in  the 
training  of  works  chemists,  all  our  important  teaching  institutions 
must  afford  ample  opportunities  for  such  work,  and  measures  must 
be  adopted  to  guard  against  that  failure  of  some  of  our  universities 
as  centres  of  research.  Such  failure,  whatever  may  be  the  contri- 
butory causes,  must  be  principally  due  to  the  absence  of  sufficient 
interest  in  research  work  on  the  part  of  the  professor. 

The  author  then  discusses  the  many  considerations  to  be  taken  into 
account  in  the  appointment  of  a  professor,  and  is  in  favour  of  a 
superannuation  clause  in  the  conditions  of  all  appointments  in 
teaching  institutions. 

The  great  proportion  of  the  original  work  now  done  in  this 
country,  judging  from  the  published  records,  is  absolutely  free  from 
any  utilitarian  bias;  the  time,  brain  power  and  money  devoted  to 
this  work  are  considerable,  and  the  results  from  a  scientific  point  of 
view  eminently  satisfactory.  If  even  a  fraction  of  the  same  skill 
and  energy  were  brought  to  bear  under  proper  conditions  on  pro- 
blems of  applied  science,  who  can  doubt  but  that  the  effect  on  our 
chemical  industries  would  be  one  of  vast  importance  '.'  And  yet  it 
is  the  rarest  possible  occurrence  to  find  any  record  of  research  work 
undertaken  with  a  commercial  object  even  in  the  natural  home  of 
such  records,  the  Journal  of  the  Society  of  Chemical  Industry. 
One  reason  for  this  may  be  that  the  discoveries  made  in  the  works 
laboratories  are  not  given  to  the  world  at  large,  but  are  quietly  and 
lucratively  applied  in  some  secret  manufacturing  process.  Another 
reason,  unfortunately  the  more  probable  one,  may  be  that  nearly  all 
the  principal  research  workers  are  completely  shut  off  from  any  in- 
dustrial influences.  Even  if  all  the  research  capacity  of  the  country 
where  henceforth  devoted  to  purely  technical  matters,  any  great 
improvement  in  our  industries  could  hardly  be  anticipated  withou* 
the  active  co-operation  of  the  manufacturers.  It  should  be  under 
stood,  and  the  fact  might  even  be  advertised  by  the  governing  body, 
that  for  purposes  of  research  work  in  applied  chemistry — butnot,  of 
course,  for  analytical  work — the  laboratory  of  the  university,  col- 
lege or  polytechnic  is,  under  certain  conditions,  at  the  service  of  the 
manufacturers.  It  might  be  thought  that  these  conditions  prevail  at 
the  present  time  and  that  any  manufacturer,  if  he  so  choose,  may 
coEsult  the  university  station  any  problem  in  which  he  is  interested. 
Possibly  this  is  true  to  a  limited  extent,  but  in  most  institutions  the 
members  of  the  stall  are  restrained  from  undertaking  any  or.t- 
side  work.  There  are  also  other  ways  in  which  it  might  he  pos- 
sible to  obtain  the  active  cooperation  of  the  manufaciurers  ;  for 
example,  the  foundation  of  a  research  scholarship  by  a  firm  for  the 
solution  of  a  particular  problem. 

I  have  just  mentioned  that  practically  all  the  published  research 
work  of  this  country  has  no  direct  reference  to  any  industrial  pio- 
blcin  ;  nevertheless  the  results  of  this  work  are  often  of  such  a 
character  that  thoy  might  bo  of  considerable  technological  impor- 
tance. New  reactions  arc  discovered  ;  new  or  improved  methods 
of  preparing  known  compounds ;  new  facts  as  to  the  conditions 
under  which  important  general  reactions  occur;  and  many  new 
compounds  are  prepared.  Now,  abroad,  all  or  nearly  all  such 
matters  are  protected  by  patents,  generally  taken  out  liy  some  firm 
of  manufacturers.  If  all  those  wluj  arc  engaged  in  purely  scientific 
research  work  in  tliis  country  would  Kcriously  consider  the  desira- 
bility of  obtaining  provisional  protection  for  any  discovery  which 
they  may  make,  and  would  tlicn  consult  some  manufacturer  or 
industrial  expert,  there  is  reason  to  believe  that  in  some  cases  at 
least  the  patent  miglit  provo  to  b(^  a  cfinnuocial  success. 

In  concIuBion,  (lie  workers  in  pure  science  must  recognise  tliat  it 
is  their  duty  to  do  all  they  can  to  promote  the  industrial  welfare  of 
their  country  ;  the  manufacturers  must  concede  tlie  paramount  im- 
portaneo  of  science  and  the  impossibility  of  dispensing  with  its 
counBcls.  Guided  by  these  principles  and  by  a  spirit  of  cordial  co- 
operation, a  sustained  and  strenuous  elTort  on  llio  part  of  the  leaders 
of  chemicol  industry  and  of  chemical  science  can  hardly  fail  to 
accomplish  the  end  in  view. 


MUNICIPAL,  FOREIGN  &  GENERAL  NOTES. 


APPOINTMENTS  VACANT  AND  FILLED. 

Hammersmith  (London)  Council  require  a  fourth  assistant  en 
gineer  to  act  as  junior  engineer-in-chargeat  their  electricity  works 
Commencing  salary  i'130,  rising  by  annual  increments  of  £5  to 
£lSOper  annum.  Applications  (by  10  a.m.  Sept.  11)  on  forms  to 
be  obtained  from  the  borough  electrical  engineer  (Mr.  G.  Gilbert 
Bell),  Electricity  Department,  88,  Fulham  Palace-road,  W. 

The  directors  of  the  East  Indian  Railway  Co.  require  an  assistant 
electrical  foreman  in  the  electrical  department  of  the  company  in 
India.  Candidates  must  be  about  28-30  years,  have  had  a  good 
general  education,  followed  by  apprenticeship  with  an  electrical  or 
engineering  firm  of  repute,  and  a  thorough  knowledge  of  high  and 
low  tension  power  plant  (d.c.'and  a.c.  three  phase).  Salary  300 
rupees  per  calendar  month.  Four  years'  agreement,  with  '2nd  class 
free  passage  to  India  and  home  on  termination  of  service.  Applica- 
tions to  the  secretary  (Mr.  C.  W.  Young),  23  30,  Nicholas-lane, 
London,  E.G.,  by  Sept.  10. 

EDUCATIONAL  NOTICES. 

University  of  Manchester. — Complete  theoretical  and  practical 
training  is  given  in  this  university  to  students  preparing  for  the 
higher  positions  in  the  electrical  engineering  profession.  Electrical 
engineering  may  be  taken  as  part  of  the  courses  preparing  for  the 
B.Sc.  degree  in  both  the  honours  schools  of  engineering  and 
physics.  A  special  course  has  also  been  arranged  extending  over 
three  years  and  preparing  for  a  certificate  in  electrical  engineering. 
The  .John  Hopkinson  laboratories  and  dynamo  house  are  fitted  with 
modern  machinery  and  excellent  facilities  are  offered  for  educational 
and  research  work.  The  session  begins  on  Oct.  G.  Prospectuses 
from  the  Kegistrar. 

University  of  Liverpool.— The  session  190S  9  commences  on 
Tuesday,  Oct.  0.  The  courses  of  study  in  the  faculty  of  engineering, 
leading  to  the  ordinary  degree  of  B.  Eng.,or  the  certificate  in  engi- 
neering, are  so  arranged  as  to  confer  a  general  scientific  training 
for  those  intending  to  become  engineers  or  to  enter  any  allied  pro- 
fession. The  honours  course  enables  students  to  specialise  in  some 
branch  of  the  profession,  and  opportunities  are  afforded  for  post- 
graduate work  and  research.  Prospectuses  from  the  registrar. 
Prof.  P.  Hebblethwaite,  M.A. 

King's  College  (London). — The  session  1908  9  commences  on 
Sept.  30.  In  addition  to  the  ordinary  day  courses  in  the  faculty  of 
engineering  and  applied  science,  there  are  evening  classes  in  mecha- 
nical and  electrical  engineering,  architecture  and  building  construc- 
tion, drawing  mathematics,  physics  and  other  science  subjects. 
There  is  a  large  staff"  of  lecturers  and  demonstrators,  and  prospec- 
tuses, i<:o,.  from  the  secretary,  Mr.  Walter  Smith,  Strand,  W.C. 

University  College,  Bristol. — In  the  engineering  department  of 
this  college  there  are  courses  for  civil,  mechanical,  mining  and 
electrical  engineers  and  surveyors.  Special  facilities  are  offered  in 
the  way  of  college  and  engineering  works  scholarships.  A  diploma 
is  awarded  to  students  who  pass  the  qualifying  examinations  and 
the  assoeiateship  of  the  college  is  conferred  on  students  who  obtain 
a  lirst-class  senior  diploma.  Tlie  Institution  of  Civil  Engineers 
accepts  the  preliminary  certificate  of  the  college  in  lieu  of  its  en- 
trance examination.  Prospectuses,  &.C.,  from  the  registrar  and 
secretary,  Mr.  .las.  Kafter. 

Armstrong  College  (Newcastle  on-Tyne).— The  session  1908-9 
will  commence  on  Sept.  2S.  There  are  complete  courses  of  instruc- 
tion in  mechanical,  civil,  electrical  and  marine  engineering,  naval 
architecture,  mining,  metallurgy,  Ac.  Particulars  from  the  secre- 
tary (Mr.  F.  II.  Pruen). 

Glasgow  and  West  of  Scotland  Technical  College.— The  next 
session  begins  on  Sept.  21  in  the  new  building  recently  erected  for 
the  college.  The  diploma  of  the  college  is  granted  in  civil, 
mechanical,  and  electrical  engineering,  mining,  naval  archilcctui'c, 
chemistry,  metallurgy,  mathematics  and  physics.  The  courses  of 
study  for  the  diploma  usually  exlriid  over  throe  sessions,  and 
holders  of  the  diploma  arc  eligible  for  the  degree  of  B.Sc.  in  engi- 
neering of  the  Iniversity  of  Glasgow  after  attendance  for  at  least 
one  session.  New  and  well  ociiiipped  laboratories  have  been  pro- 
vided in  the  departments  of  physics,  chemistry,  technical  cliemistrv, 
electrical  engineering,  motive  power  engineering,  mechanics  and 
metallurgy,  and  facilities  for  researcli  are  afforded.  I'relimiiiarv 
examination  for  candidates  for  the  diploma  begins  on  Sept.  14. 
Prospectus  gratis  from  the  secretary  of  the  College. 

Battersea  Polytechnic  (London,  S.W.)-  .\t  this  polytechnic 
there  are  day  and  evening  courses  of  instruction.  The  day  courses 
include  preparation  for  the  I'.Sc.  in  engineering  of  llu'  rnivorsity 
of  liOndoii  and  the  polytechnic  diploma  in  (c)  moclianical,  {!<)  elec- 
trical and  (<)  civil  engineering.  The  entrance  examination  begins 
on  Sept.  ID.    Tho  evening  classes  inoludo  preparation  (or  the  B.Sc. 
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iu  engineeiing.  associateship  examination  of  the  I.C.E.,  i&o.     Pros- 
pectus on  application  to  the  Secretary. 

Sir  John  Cass  Technical  iHstitute,  London— Tliere  are  even- 
ing classes  in  chemistry,  metallurgy,  physics  ami  mathematics, 
designed  to  meet  the  requirements  of  those  engaged  in  ihe  chemical, 
metallurgical  and  electrical  industries  and  in  trailes  associated 
therewith.  Facilities  are  also  given  for  special  and  advanced  prac- 
tical work  in  well  equipped  laboratories  both  in  the  afternoon  and 
evening.  The  classes  in  general  physics  and  mathematics  are 
arranged  to  as  to  prepare  for  the  fjnal  B.Sc.  examination  of  liOndon 
University,  and  there  are  special  courses  of  general  physics  and 
electricity  and  magnetism  for  the  Honours  li.Sc.  on  conduction  in 
gases  and  radio-activity  and  on  the  differential  and  integral  calculus 
for  science  students.  Ihe  new  session  begins  Sept.  21.  Details  of 
classes  may  be  obtained  at  the  Institute,  Jewry-street,  Aldgate, 
E.C.,  or  by  letter  from  the  Principal,  Mr.  C.  A.  Keane,  B.Sc,  Ph.D., 
F.I.C. 

Hackney  Technical  Institute,  Loudon,  N.E. — The  next  session 
commences  on  Sept.  '21.  There  will  be  evening  lecture  and  labora- 
tory courses  iu  electrical  engineering  subjects,  including  electrical 
measurements,  dynamos  and  motors,  alternating  cun-uuts,  electrical 
design,  &c.     Prospectuses  from  the  Principal. 

Northampton  Polytechnic  Institute  (London). — Tlie  full  day 
courses  in  the  theory  and  practice  of  mechanical  and  electrical 
engineering  will  commence  on  Monday,  Oct.  5.  Entrance  examina- 
tion OP  Sept.  30  and  Oct.  1.  The  courses  include  periods  spent  in 
commercial  workshops  and  extend  over  four  years  ;  they  also  pre- 
p.are  for  the  degree  of  B.Sc.  in  Enginoering  at  the  University  of 
London.  Three  entrance  scholarships  of  the  value  of  £.52  each  will 
be  offered  for  competition  at  the  entrance  examinations  in  September. 
In  the  technical  optics  department  there  are  full  and  part  time  day 
courses.  Full  particulars  as  to  fees,  &e.,  can  be  obtained  at  the 
Institute  or  on  application  to  the  Principal,  Dr.  R.  Mullineux 
Walmsley. 

Argentina. — The  principle  of  a  bill  authorising  the  erection  and 
equipment  of  new  electricity  works  in  the  City  of  La  Plata,  in  com- 
petition with  the  River  Plate  Electricity  Co.,  has,  it  is  stated,  been 
approved  by  the  Senate. 

Australasia —The  "Australian  Mining"'Standard  "  says^Fooi.?- 
crai/  (Victoria)  Couacil  are  recommended  by  the  Lighting  com- 
mittee to  adopt  electric  lighting,  and  a  poll  of  ratepapers  is  to  be 
tall  en. 

Coburg  (Victoria)  Council  are  in  favour  of  accepting,  and  Bruns- 
wick Electric  Lighting  committee  of  rejecting,  the  offer  which  has 
been  received  for  electric  lighting  and  the  provision  of  tramways. 

Belfast. — On  Tuesday  the  Harbour  Unaitl  had  hch>re  thfui  a 
oomniunication  from  Lord  Pirrie  suggesting  that  the  Ifaniilton 
f  Ira'ing  Dock  pumps  be  driven  by  electricity  from  the  Commissioners 
power  station.  A  joint  report  from  the  euiiineer  and  electrical  engi- 
neer thereon  was  also  read,  and  after  discussion  the  further  considera- 
tion of  the  subject  was  deferred. 

An  application  of  the  Belfast  Steamsliii)  Co.  for  permission  to  lay 
a  cable  for  .supplying  current  for  lighting  their  manifest  and  other 
'.nifcs  in  till'  D<jnegall  Quay  slied  was  granted. 

Birmingham  District  Tramways.— Efforts  are  being  made  to 
induce  BinninL'ham  Cor|)oration  to  obtain  powers  to  construct  an 
electric  tramway  from  Bordesley  Green  to  Sttclifoifl,  and  at  a  recent 
meeting  of  the  Bordesley  Ward  Ratepayers"  .\.ssoeialion  a  resolu- 
tion was  unanimously  i)assed  in  favour  of  the  .scheme. 

Blackburn. — The  Council  have  decided  to  ask  the  Light  Rail- 
way Commissioners  to  confer  powers  upon  them,  under  tlie  Black- 
burn. Whalley  and  I'adiham  Light  Railways  Order.  1908,  to 
construct  any  light  railways  within  the  borough  proposed  to  be 
authorised  by  the  order. 

Brazil.  -In  his  report  for  1907  on  the  trade  of  Brazil  Mr.  Consul 
O'Sulhvan  Beare  deals  with  the  district  of  Bahia,  and  regards  as 
the  chief  improvement  in  the  city  the  conversion  of  the  tramways 
from  animal  to  electric  traction.  The  management  of  the  tram- 
ways is  described  as  in  all  respects  excellent,  Hahia  having  a  com- 
plete network  of  lines  served  with  the  most  modern  cars,  and  a 
company  which  runs  the  service  on  quite  up  to  date  lines.  The 
reorganisation  of  the  tramways  system  had  led  to  the  paving  of 
the  streets  with  stone  setts,  improving  the  principal  streets  from 
their  previously  bad  condition. 

Tliiie  is  an  upper  and  a  lower  town  of  Bahia,  and  communication  is 
effected  by  lifts,  which  have  recently  been  converted  to  electrical 
woikirig.  Both  the  tramway  and  the  lifts  are  operated  by  a  local 
company  (the  Babia  Tramway  Light  &  Power  Co.),  wliii'h  is  incorpo- 
rated uniler  United  States  laws  with  an  authorised  caiatal  of 
i>7, 500,000.  There  was  an  issue  of  bonds  by  this  company  in  1907, 
much  of  which  was  subscribed  in  the  United  Kingdom.  The 
company  not  only  works  the  tramways,  but  .supplies  energy  for 
lighting  and  power,  both  by  electricity  and  gas.  The  tram- 
wa^'s    consist     of   over    15    miles    of    track,    anil    the    company    is 


em|)'..wered  to  carry  freight  as  well  as  passengers.  The  rights  pos- 
sessed by  the  Bahia  Co.  were  foiineily  owned  bj'  a  company  litianccd 
with  German  capital.  The  Bahia  Co.  have  also  acquired  from  a 
Belgian  corporation  (f-a  Compagnie  d'Eclairage  de  Bahia),  a  conces- 
sion for  the  exclusive  supply  of  gas  and  electrical  energy  until  Decem- 
lier,  1950.  The  coiiipany,  whose  moving  spirits  are  two  Brazilian 
eri;^ineers,  is  workinj;  to  greatly  extend  the  use  of  electrical  energy 
for  all  pm'poses  and  lias  entered  into  a  contract  with  Messrs.  DicK, 
Kei  r  &  Co.  for  inereasins  Ootb  the  gas  and  electrical  plant.  For  the 
purposes  of  these  extensions  the  company  has  acquired  water-power 
rij,'lils  .'It  the  falls  of  tlio  ri\er  .lequiriii,  4.')  miles  distaiit  from  the  city. 
Tliis  river  has  a  fall  of  llS  ft.,  and  it  is  estimated  that  10,000  mi-,  can 
\n:  su(;cossfnlly  transmitted  tothe  city  of  Bahi.a  fiom  this  source.  The 
falls  of  the  river  Santarem,  .ibout  60  miles  distant  and  close  to  the  se;i, 
have  also  been  acquired.  The  prospects  of  the  company  arc  regarded 
as  very  promising. 

The  inqrarts  of  elcctricxl  luachineiy  into  Bahia  during  1907  were 
valued  at  £21,661  and  were  equal  to  253  tons  in  weight,  compared 
with  91  tons  in  19C6. 

Brighouse.- -Sanction  has  been  received  by  the  Council  to  a 
loan  ol  (.■:2,;i.")3  for  extensions  of  the  electricity  undertaking.  . 

Caergwrle  (Wrexham)-— -An  electric  lightmg  scheme  Sot  this 
district,  prepared  by  Air.  A.  O.  Ciriffiths.  was  recently  submitted  to 
Wrcxluiin  borough,  electrical  engineer  (Mr.  W.  C  Piokvanee).  who 
reports  that — 

An  electric  lighting  scheme,  properly  drawn  out  and  .^ai-efuUy 
administr.ated,  had  the  very  best  chances  of  success.  The  matter  has 
been  brought  forward  at  the  right  time.  The  metallic  tilament  lamp 
consumes  less  than  half  the  current  used  by  carbon  tilament  lam[)S, 
and  the  capital  expenditure  on  any  new  undertaking  would  be  less  in 
(iroportion.  He  had  confidence  iu  the  possibilities  of  an  electric  light- 
ing scheme  .at  Caergwrle. 

Electric  Driving  in  Chemical  Works.— At  the  meeting  of 
Lawe's  Chemical  Manure  Co.  in  London  last  week,  the  chairman 
stated  that,  in  order  to  combat  the  competition  from  abroad,  it  had 
been  necessary  to  effect  the  greatest  economies.  One  of  these  had 
been  the  installation  of  electric  motors  at  their  works,  energy  being 
taken  from  Barking  Council.  The  motors  were  working  well,  and 
a  large  saving  had  been  effected.  Mr.  J.  E.  S.  Perkin,  M.Inst.C.E., 
a  director  of  the  company,  explained  to  the  shareholders  the 
economy  and  other  advantages  arising  from  the  substitution  of 
electric  motors  for  the  numerous  small  steam  engines  which  had 
been  formerly  employed  for  driving  the  company's  machinery. 

Electrical  Process  for  Nut  Bleaching. — The  bleaching  of  nuts 
in  order  that  they  may  be  kept  fresh  and  sound  between  seasons  is 
a  considerable  industry,  and  sulphur  ha?  hitherto  been  the  chief 
agent  employed.  It  is  now  announced  that  a  Prof.  Stabler,  "of 
America,"  has  designed  a  process  whereby  walnuts  are  put  into  a 
solution  of  salt  and  water,  "run  through  an  electrical  apparatus," 
and  put  on  an  attractive  and  bright  appearance,  while  at  the  same 
time  increasing  their  keeping  qualities. 

Exhibitions. --The  prospectus  of  the  Turin  Exhibition  of  1911  (re- 
garding which  a  note  appeared  in  our  issue  of  March  27  last,  p.  933) 
can  be  seen  at  73.  Basinghall-street,  London,  E.G.  The  exliibition 
will  include  sections  devoted  to  electricity,  transport  (railways  and 
tramways),  public  works,  measuring  instruments,  chemicals,  iSc. 

A  prospectus  is  issued  containing  particulars  of  the  exhibition 
wliich  is  to  be  held  at  Earl's  Court  during  1909.  commencing  in  .May. 
This  will  be  entitled  the  "  Golden  West  and  American  Industries 
Exhibition."  .An  influential  committee  has  been  formed,  which 
includes  the  present  and  prospecti^'e  Lord  Moyors  of  Jjondon.  and 
many  gentlemen  of  distinction  in  the  ofhcial  and  commercial  worlds. 
The  directors  of  the  exhibition  point  out  that  the  'trade  carried  <in 
between,  this  country  and  the  L^nited  States  comprises  one-fifth  of 
the  coiiltiieree  of  the  wurld,  and  that  the  exhibition  for  1909  will 
represent  the  2(Hli  annual  show  of  the  kind  held  by  London 
Exhibitions  (Ltd.V  who  hold  a  lease  of  the  grdund.?  and  buildings  at 
Earl's  Court  which  has  still  30  years  to  run. 

Faroe  Islands. — The  town  council  of  Rej  kjavik  has  granted  a 
concession  to  a  Danish  company  for  supplying  the  town  with  elec- 
trical energy  and  gas.  The  concession  is  for  2.)  years,  and  both 
electrical  ar<d  gas  plant  are  to  be  in  o|ieration  by  Oct.  1.  191(9. 

Frankfort.  -In  a  long  and  instructive  report  on  the  trade  of 
Frankfort  for  1907-8  Consul-General  Sir  P.  Oppenheimer  deals  with 
many  subjects  of  general  and  particular  interest.  The  subject  of 
German  coal  supplies  is  amongst  those  dealt  with,  and  it  would 
appear  that  German  industrial  undertakings  have  felt  the  increased 
price  of  this  commodity  as  heavily  as  English  concerns.  The  price 
of  coal  in  Germany  has  steadily  increased  since  1S8G,  until  in  1905 
it  was  8  m.  40  pf.  per  ton  at  the  pit's  mouth,  compared  with 
7  m.  3pf.  in  1897.  Dealing  with  the  use  of  steam  and  gas  engines 
in  Germany  the  report  continues  : — 

jS'(«(w  Kn'jiites. — In  spite  of  the  eoin[)etitiou  of  gas,  petroleum  and 
water  power,  a  census  taken  on  April  1, 1907,  for  the  whole  of  Prussia 
shows  a  considerable  inereiise  in  the  number  of  boilers,  stationary  and 
movable.     The  stationary  stean  engines  have  increase  in  hoise-piwer 
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tiy  19/1,620  against  19C6  I'froni  4.995,797  to  5,190,117  ii.r.).  Tlie  luim- 
bei'  of  large  engines  iia.s  increased  anil  there  are  661  engines  of  over 
1,000  u.r.,  including  115  of  2,000  n.i'.  to  5,000  ii. p.  and  25  of  over 
5,200  it.p. 

Top  Oas  Biirjinef.— The  utilisation  of  top  gases  as  a  motor  power  for 
gas  engines  ill  the  (German  foundry  industry  is  steadily  progressing, 
chiefly  in  connection  with  the  electro-technical  process  of  producing 
high-class  iron  and  steel.  For  a  new  jjower  station  constructed  in 
Burbach  two  topgas  engines  were  ordered  of  2,000  ii.i'.  and  2,300  ii.  r. 
each. 

Discussing  the  question  of  "Government  Monopolies,"  which 
appears  to  be  fast  becoming  a  question  of  first  importance  in  Ger- 
irany,  Sir  F.  Oppenheimer's  report  proceeds  :  — 

Syndication  has  gradually  prepared  the  German  mind  for  the  idea 
of  monopolies— Government  monopolies-  of  an  industrial  kind.  Indus- 
trial Government  monopolies  thus  recommended  concern,  amongst 
others,  the  electrical  power  industries.  When  the  electrical  industry 
was  still  the  spoilt  child  of  the  German  investor,  electrical  works  (com- 
pelled uninterruptedly  to  increase  their  production  to  cope  with  the 
increasing  demand)  were  readily  supplied  with  the  necessary  capital, 
but  after  the  first  seven  fat  years  a  crisis  ensued  because  the  reduced 
consumption  revealed  a  critical  over-production,  which  led  to  under- 
bidding and  financial  collapses.  The  crisis  was  overcome  chiefly  with 
the  aid  of  combinations.  These  combinations  ^vese  eflected  either  by 
connecting  various  branches  of  manufacture  in  one  concern,  or  by  the 
combination  of  sevei'al  works  in  the  same  branch  of  manufacture  ; 
the  former  effected  a  reduced  cost  of  production  — the  latter  chiefly 
a  reduced  cost  of  administration  and  general  expenses.  Such  is  the 
origin  of  the  Allgemeine  Electricitats  Gesellschaft  with  the  Union  ; 
Siemens  with  Scliuckert  ;  Felten  Guilleaume  with  Lahmeyer.  Like 
the  important  combination  in  the  mining  and  iron  industries,  these 
combinations  in  the  electrical  industry  had  undoulitedly  a  great  bear- 
ing upon  the  combinations  in  the  banking  world,  the  gigantic  credits 
often  required  by  these  industrial  comliinations  lieing  beyond  the 
capacity  of  an}'  of  the  older  individual  banks.  It  would  be  impossible 
to  fix  the  aggregate  amount  invested  liy  Germaus  in  the  various  elec- 
trical enterpri.ses.  To  a  certain  extent,  no  doubt,  these  investments 
liave  increased  the  tiglitness  of  the  German  money  market,  for  the 
sums  so  invested,  though  yielding  excellent  revenues,  are  tied  up  for 
a  great  number  of  years.  As  far  as  they  are  sunk  into  German  con- 
cerns the  money  circulates  in  Germany  in  one  form  or  the  other  ; 
but  to-day  it  is  an  opinion  often  expressed  in  (Germany  that  the  elec- 
trical industry  invested  too  considerable  sums  in  German  electrical 
enterprise  abroad,  which  sums  are  not  onl}'  permanently  withdrawn 
from  the  German  market,  but  which,  though  no  doubt  excellent  in- 
vestments for  the  future,  yield  a  comparativel}'  small  return  during 
the  first  working  period.  Of  syndicates  proper  there  are  compara- 
tively few  in  the  electrical  industry,  on  account  of  the  great  variety  of 
manufacture,  nor  does  it  appear  that  the  public  has  been  ^sufficiently 
accustomed  in  the  various  branches  to  certain  recognised  standard 
articles.  Where  such  standard  goods  have  been  insisted  upon,  sj-ndi- 
cates  have  been  established — f.y. ,  incandescent  lamps,  cables,  &c.  In 
other  branches,  such  as  electric  motors  and  .apparatus  for  continuous 
current  of  high  pressures,  there  are  at  best  loose  price  conventions. 
The  nearest  approach  to  a  trust  exi.sts  among  the  manufacturers  of 
accumulators. 

There  is  no  doubt  that  the  electro-technical  industry,  suitable  to 
the  German  frame  of  mind,  has  become  essentially  a  German  in- 
dustry ;  it  is  claimed  that  the  German  success  is  due  to  a  very  keen 
inter-German  competition.  As  far  as  the  suggestion  of  a  State  mono- 
poly for  electrical  power  goes,  fears  are  raised  from  w  ilhin  the  in- 
dustry ;  such  a  monopolj'  must  interfere  with  the  freedom  of  motion 
within  the  industry.  The  great  argument  put  forward  in  favour  of 
the  scheme  of  a  Government  monopoly  lies  in  the  easy  decentralisa- 
tion which  could  thus  be  effected  in  the  interests  of  industry  at  large, 
for  wherever  a  Government  power  station  is  established  there  any  in 
dustry  could,  of  course,  obtain  cheap  power  ;  such  stations  would  un 
doubtedly  become  numerous  in  view  of  the  extended  railway  system 
which  prob.ably  would  be  the  first  to  profit  from  such  a  monopol}-. 

Klich'ii.  Poicrr  for  Stall:  firiitii:iii/.i. — The  substitution  of  electrical 
nower  for  steam  power  on  railways  with  extended  systems  has  already- 
necome  the  subject  of  oliicial  inquiry,  and  quite  recently  the  Bavarian 
Government,  which,  owing  to  the  geographical  iiusition  of  Uavaria,  has 
ut  its  dispo.sal  enormous  watei  power,  has  workeil  out  statistics  show- 
ing the  (|uanlity  of  power  needed.  It  was  calculated  that  the  Bavarian 
Klalo  i.iilways  alone  would  require  a  daily  average  i^onsunq]tion  of 
1,436,000  kw. -hours  with  at  lca.Ht  an  additional  10  per  cent,  as  .a  m.irgin 
for  emergencies.  The  I'ru.ssian  Slate  Railways  intend  to  intrnducc 
cle<lric  power  in  place  of  steam  on  certain  lines  within  the  railway 
ilirectorate  of  Magdeburg.  The  change  will  not  be  cITicteil  for  some 
time  to  come,  but  the  decision  wa.s  Mclcomed  because  it  shows  a  de 
parture  in  the  right  direil  ion,  and  wliii^h,  heretofore,  the  German  State 
Railways  had  )iersistently  ileclincd  to  take. 

The  linancial  aspect  of  the  scheme  of  Government  monopoly  ha.s  not 
yet  been  delinitely  examined,  but  it  is  believed  that  the  various  Stale 
railway  systems  obtaining  the  ncecs.sary  power  from  the  hnperial 
power  monopoly  would  nlonc  yield  a  su'flicicnt  basin  to  vouch  fm-  a 
satisfactory  Imperial  balance  sheet  in  future.  Though  the  immcdialo 
future  cannot  bciu^lit  from  the  suggestion,  the  schemo  him  become  llie 
subject  of  fieijiicnl  aiifl  sympathetic  iliscii,s.sion,  nor  is  the  Rchemo  il 
self  (savH  Sir  1'.  Oppinheinici )  as  fantastic  as  it  might  at  lirst  iq)piiir  ; 
already  central  power  stations  supply  "Ii  indiistricH  in  ever  incriasing 
areas.  The  area  supplied  by  the  iiiuiiicipal  powi'r  st,itions  naturally 
extends  with  the  area  of  a  town,  and  (piito  recently  various  towns 
have  entered  into  communicatiun  to  roduco  the  cost  of  the  supply  of 


electric  |iowcr  In'  jointly  feeding  the  whole  extended  district.  Thus 
the  mnnicipal  power  station  of  Mayence,  together  with  tlio.se  of  Bingen 
and  Worms,  is  to  supply  all  communities  in  the  Rhenish  portion  of  the 
Grand  Duchy  of  Hesse. 

77(/:  Usi  of  Tidal  Molioii  for  Ihc  Generaliny  of  Electric  it  ij, — 
Statistics  have  repeatedly  been  pulilished  to  show  how  soon  the 
coal  supply  in  the  various  coal-prodncing  countries  will  be  exhausted 
if  the  demand  continues  to  increase  proportionately  to  the  past. 
Such  reports  animate  a  further  search  for  the  utilisation  of  electrical 
power  in  |)reference  to  steam.  Even  the  motive  power  of  electric 
works  is  replaced  liy  water  power.  Heretofore  this  has  been  chiefly 
effected  by  tlie  natural  water  power  of  rivers.  Recently  new  en- 
deavours have  been  made  similarly  to  utilise  the  motion  ot  the  tide. 
In  Hamburg  a  company  has  been  started  (capital  £2,000)  styled  the 
"  Wasserkraft  Anlage  "  to  work  a  new  electrical  plant  with  the  aid  of 
the  tide.  The  works  are  to  supplj'  Cuxhaven  with  electric  light  and 
to  run  an  electric  railwa}'.  According  to  present  calculation,  electric 
current  ought  to  be  supplied  at  a  greatly  reduced  price.  The  experi- 
ment, whicli  is  protected  by  various  patents,  is  followed  with  the 
keenest  interest. 

Guatemala. — The  imports  of  electrical  appliances  and  material 
into  Guatemala  in  1907  were  valued  at  £S.110.  Germany  supplied 
£.5.r.()i».  the  United  States  £2,210  and  the  United  Kingdom  «2W. 

Haslingden. — The  new  electric  trammays  were  ofticially  inspected 
yesterday  (Thursday)  and  subsequently  opened  for  traffic. 

Hospital  Lighting. — The  annual  report  of  the  East  Ham 
medical  officer  of  health  states  that  during  the  past  year  electric 
lighting  was  installed  in  the  Borough  Isolation  Hospital,  and  that  it 
has  proved  of  the  utmost  value  ospocially  in  the  dijihtheria  ward, 
where  urgent  operations  have  often  to  be  performed  at  niglit. 

Ice'and. — In  the  Wctmann  Islands  and  at  Seydisfjonl  a  liirge 
number  of  motor  boats  arc  employed  in  the  lisliing  industry.  In 
1907  30  of  these  boats  were  added  to  the  existing  lleet.  and  in  tlie 
latter  a  number  of  additional  boats  were  employed.  These  boats 
are  bought  in  Denmark  at  an  average  price  ot  about  £300  each.  An 
insurance  society  has  been  cstablisheil  on  eo-opcrative  lines  for  in- 
suring the.se  boats. 

Inciuest. — On  Friday  last  an  inquest  was  held  at  Wattstown 
(Glam.)  on  Henry  Ash,  an  employe  of  the  Ferndale  Collieries,  who 
was  killed  on  the  27th  ult. 

The  evidence  was  that  deceased  had  repaired  an  electric  cable  and 
had  returned  later  to  see  if  it  was  in  order.  He  was  seen  going 
towards  the  cable.  Later  a  shout  was  heard,  and  an  engine  driver 
named  Worthington  found  that  Ash  was  dead.  The  cable  was  carry- 
ing current  at  1,300  volts. 

Mr.  Ch.\kles  Jones,  chief  engineer  and  electrician  of  the  company, 
stated  that  the  cable  was  still  in  the  same  position  as  when  deceased 
met  his  death.  The  working  rule  at  the  colliery  was  :  "Switch  oil' 
the  current  before  examining  cable."  Witne.sswas  under  the  im|)res- 
sion  deceased  must  have  handled  the  cable  to  examine  it,  and  so  met 
his  death. 

A  \erdict  of  accidental  <leath  was  returned. 

Italy. — The  Bari  Klectrical  Co.  is  increasing  its  eaiiital  from 
£40.1100  to  tl(lO.OO(>  with  a  view  to  establishing  an  electric  tramway 
.service  in  IJari.  and  extending  lait  In  ('.■■'.rivi:iara.  tw^i  miles  distant. 
Tlie  comjiany  has  increased  its  dividend  I  his  year  from  4  per  cent,  to 
o  ]ier  cent. 

The  neighbouring  town  of  Castellanimare  di  Stabia  is  now  supplied 
with  electrical  energy  from  a  station  just  o)iened.  Current  is  gene- 
rated by  water  power,  the  plant  installed  including  a  .'itMl  h.p. 
turbine  sc'. 

Japan. — Baron  Shiinpei  Goto  has  been  appointed  Jlinister  of 
Communications  in  the  Japanese  Ministry  in  succession  to  Viscount 
Mas.ayasu  Ilotta  retired. 

Maley  Tramway  Brake. — On  Tuesday  Birmingham  Corporation 
trannvays  department  carried  out  some  siicccssful  tests  of  the  JIaley 
brake.  .^  full  description  of  the  brake  appcarcil  in  Tlir  Klrrlrician 
for  Nov.  2!>.  1907. 

Malvern — The  Council  have  unanimously  confirmed  tlio  Elec- 
tricity committee's  recommendation  to  increase  the  salary  of  the 
assistant  electrical  engineer  (Mr.  C.  E.  1).  Greenhalgh)  by  1'20  per 
annum. 

Manchester  Exhibition.-  It  is  announced  that  arrangements 
ha\'c  bi.ii  niadc  lu  luccn  the  lOxliibition  autliorities  and  the  National 
'relephoiie  Co.  to  provide  exhibitors  with  a  eompU-tc  lelcpluuiic 
service  at  llic  Exhibition.  The  sub.scriplion  for  the  luonlli  of  October 
for  an  unlimited  .service  will  be  £.'t.  .'is.  if  more  than  .'(!•  subscribers 
arc  obtained,  or  £4.  Is.  il  only  30  or  less  take  up  Ihc  otter. 

Mexico. — The  Imports  of  electrical  ajipliances  and  machinery 
piiln  ,\l(  \i(()  lire  not  separal<'ly  set  out  in  the  annual  relurnN.  but 
lorin  part  of  an  item  which  includes  industrial,  agricultural  anti 
ininiiig  machinery.     The  total  ffir  this  group  stands  at  £2.779.7X7.   i, 

.At  Coliina  there  on-  two  large  ice-makini;  plants  worked  by  elec- 
tricity  and     live  extensive   cigHretle   factories  similarly   oiierntcdf 
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Tlii>  loi'.il  cli'diic  lis;lil  niul  power  ooinpiiny.  wliicli  li:is  hocn  WdiUiiii; 
for  one  year,  is  unable  to  keep  p.iee  wilh  (lie  <li'ni:inil. 

(Iiuulalajara.  the  ciipital  of  Klie  Stale  ot  .(jilisco.  lias  a  population 
of  nlioul  llil.lMlO  souls,  and  ranks  .seeond  anions  ll\i'  eilies  ol  the 
.Mexiean  RepuMie.  The  eity  will  lie  eonneeled  liy  the  end  of  llie 
present  month  by  a  railway  with  the  I'aeitie  port  of  Manzanillo.  and 
this  is  natr.rally  e.xjK-cted  to  ^;ivc  a  >;reat  inipi'lus  to  trade  in  (iuada- 
lajara.  wlieie  at  present  only  one  Hrilish  Iradei  resides. 

In  the  Stale  of  Jalisco  it  is  reported  liv  -Mr.  Consul-tJeneral  Slriniier 
that  there  are  many  towns  having  considerable  populations  win  re  the 
opportunity   for  introducins  Briti.sh  elertrieal   uoods  is  favourable. 

Mr.  Slriniier  compares  the  ubi(piity  of  the  (iernian  and  .\nieiiean 
commercial  traveller  with  the  general  absence  of  the  Britisher  of 
this  class.  There  is  no  tax  on  commercial  travellers  in  the  State  of 
Jalisco. 

In  I9II7  a  local  company  (the  Gnadalajara  Tramway.  Light  & 
Power  Co..  Ltd.)  was  formed  with  a  capital  of  .^l  l.Odd.tlOO  Mexican 
(€L10ll.llO(i)  to  amalgamate  two  companies,  one  French  and  ime 
Spanish,  which  formerly  worked  separately.  The  company  is  gene- 
rating  at  present  about  10.0(10  h.p..  by  water,  piwcr,  and  tliis 
amount  can  lie  increased  to  10(),tlOO  h.iv  when  the  demand  reqniies 
it.  .\  rival  company  is  about  to  be  organised  which  will  have  com- 
mand of  ".'i.OOO  H.P.  .similarlygenerated.  The  latter  company  will 
jirovide  irrigation  facilities  for  200,000  acres  of  agricultural  land, 
water  being  drawn  from  T«ikc  C'hapala.  which  covers  l..")T9  square 
kiloms..  and  has  a  depth  of  from  3  to  10  metres.  The  Guadalajara 
district  has  a  very  laigc  number  of  fa-tories  and  workshops,  which 
are  giadnally  being  equippid  for  electric  power. 

In  the  SlaO'of  .Talisco  the  federal  telegraphs  reach  the  total  length 
of  SI7  miles,  and  telephone  lines  of  private  con\panies  over  (12.5  miles. 

The  town  of  .Mazatlan  is  lighted  electrically.  The  u.se  of  electric 
lighting  is  limited,  the  charge  per  Kic.p.  lamp  per  month  being  4s. 
and  £1.  ICis.  per  month  for  10  l(i  e.p.  lights. 

Naval  Depot  Lighting. — The  work  of  in.'talling  the  electric  light 
in  the  .Armv  and  Navy  sections  of  the  Naval  Ordnance  Depot  at  Bull 
Point.  Devonport.  has  now  been  completed.  The  incandescent 
]iorlion  of  the  electric  lighting  equipment  of  the  Army  section  was 
taken  over  from  the  contractors  on  Alonday.  There  arc  LO  standards 
with  special  globes  each  containing  two  2.5  c. p.  lamps,  aLso  single 
lamps  outside  the  entrances  and  windows  of  the  buildings  for  light- 
ing jia.ssages,  &c. 

New  Spanish  Submarine  Cable. — The  Spanish  Telegraph  Ad- 
ministration has,  it  is  announced,  laid  a  single  conductor  cable 
between  Chafarinas,  in  the  north  of  Morocco,  and  Nemours,  Algeria. 
The  length  is  5'd6B6km.  (about  29  nautical  miles). 

New  Zealand.  —The  report  of  the  Post  and  Telegraph  Depart- 
ment for  the  year  1907  has  been  issued. 

The  re\enue  w.as  £822,639,  against  ,£488,573  in  1601,  oxpenditm-e 
being  £709,025  and  £465,756  respectively.  The  amount  expended  on 
telegraph  extension  work  during  the  year  was  £155,491,  but  there  are 
liabilities  amounting  to  £103,550  on  account  of  works  for  which  the 
authority  of  Parliament  was  granted  too  late  for  the  necessarj*  expen- 
diture to  be  brought  within  the  financial  year.  The  permanent  staff 
of  the  department  now  numbers  3,147,  against  2,245  in  1901.  On 
March  31  last  there  were  9,656  miles  of  telegraph  line  and  29,344  miles 
of  wire.  The  length  of  submarine  cables  owned  by  the  Dominion  was 
352  nauts. 

The  number  of  telephone  exchange  connections  (it  is  reported)  still 
continues  to  increase  rapidly,  and  the  figure  has  now  reached  23,881 
(against  17,403  in  1907),  with  a  revenue  of  £116,852.  13s.  lOd.  18  new- 
telephone  exchanges  were  opened  and  one  closed,  and  the  number  of 
subscribers  increased  by  2,999.  The  total  number  of  exchanges  is  112, 
made  up  of  30  centr.aland  82  sub  exchanges. 

Northfleet.  —  Electiie  cm  rent  was  supplied  for  the  first  time  on 
Sattnday  from  the  Gravesend  electricity  works. 

Obituary. —We  regret  to  record  the  death  of  .Mr.  .1.  W.  Spemccr. 
chairman  of  .Messrs.  .Tohn  Spencer  it  Sons,  which  occurred  <m  27th 
ult.  at  .Alnniouth,  .Northumberland.  The  deceased  was  connected 
with  various  puljlic  companies,  including  the  Newcastle  &  District 
Lighting  t'o. 

We  also  regret  to  announce  the  death  of  Mr.  ('•en.  ('>.  Blackwell 
(the  senior  member  and  founder  of  Geo.  G.  Blackwc  II.  Sons  &  Co.. 
metallurgists.  &c.,  Liverpool),  which  took  jilucc  at  W.it^rloo  on  Ihc 
2r)th  ult! 

Peru.-  In  his  annual  report  of  the  trade  and  commerce  of  Peru 
V.r.  \j.  J.  Jerome  regards  the  Peruvian  market  as  worthy  of  atten- 
tion in  regard  to  the  following,  among  other  goods  :  Kleclrical 
appliances,  telegraph  and  telephone  wire,  railway  material,  sugar 
machinery  and  mining  tools.  Telephones  and  telegraphs  are  being 
rapidly  extended  in  this  country,  and  for  the  first  half  of  U107  .'{.SI 
ntiles  of  telegraph  lines  were  constructed.  With  reirard  to  the  use 
of  electric  power  for  indu.strial  purposes,  this  is  at  present  small. 
The  cost  per  horse-power-hour  is  put  at  rather  over2Jd.    Mr.  .Terome 


stales  lh;it  the  Icrms  of  the  concession  for  electricity  supply  operated 
by  the  Sania  liosa  lllcclrical  Co.  slipulalcs  iIi.tI  no  consumer  may 
use  any  appliance  other  than  those  Hhieh  Ihe  company  provide. 
The  Santa  KosaCo.  also  sup|>ly  cleelnc  encigy  (oCallao. 

The  eity  of  Lima  is  credited  with  2:i.0()0  S  c.|i.  lamps  connected 
at  Dec.  31  last. 

Refrigeration. — The  first  International  Congress  of  the  U9- 
frigerating  Industries  will  be  held  at  the  Sorbonne,  Paris,  from 
Oct.  5  to  Oct  12,  when  the  subjects  discussed  will  cover  all  matters 
relating  to  the  freezing  and  cooling  of  produce,  kc.  One  of  the 
main  objects  of  the  Congress  is  the  codification  and  standardisation 
of  scientific  data  and  the  processes  employed  in  refrigeration  for  all 
purposes.  Several  prominent  members  of  the  electrical  profession 
are  associated  with  the  Congress,  and  the  Executive  committee  in- 
cludes the  names  of  Mr.  W.  B.  Esson,  M.LE.E.,  and  Mr.  Hal 
Williams,  M.LE.E. 

Shipyard  Accidents.  -The  Home  Secretary  has  issued  a  cir- 
cular drawing  attention  to  the  serious  number  of  accidents  in  the 
shipbuilding  industry,  and  he  forwards  to  those  concerned  a  copy  of 
a  report  by  two  inspectors  of  factories  with  regard  to  the  causation 
and  prevention  of  these  accidents,  which  will,  he  trusts,  receive 
most  careful  consideration. 

Spain. — The  consular  district  of  Barcelona  is  one  of  the  most 
important  in  Spain,  and  a  report  recently  presented  on  the  trade 
of  this  district  by  Mr.  Consul-General  Roberts  deals  with  many 
subjects  of  interest  to  our  readers. 

The  city  of  Barcelona  has  puilia[>s  one  of  the  best  and  most  com- 
plete electric  tramwaj-  services  in  Europe.  It  consists  of  156  miles  of 
route,  and  is  worked  by  a  number  of  companies,  all  of  (Airman  and 
Belgian  origin.  During  1907  12^  miles  of  new  rails  were  laid,  chietly 
in  connection  with  small  extensions,  completing  the  main  sj-stem  for 
the  city  and  suburbs.     All  the  routes  are  on  the  overhead  sj-stera. 

In  connection  with  electro-industrial  matters  only  2  tons  of  elec- 
trical material  was  imported  into]Barcelona  from  the  United  Kingdom 
in  1907.  The  total  of  these  imports  was  1,689  tons,  an  increase  of 
1,500  tons  over  1906,  and  compared  with  nil  in  1905. 

In  the  summer  of  1907  the  light  railway  connecting  Burriana  with 
Castellon  was  openetl,  and  has  proved  a  success. 

Stoneham. — Some  time  ago  theCouncil  assented  to  the  proposal  of 
Southampton  Corporation  to  extend  their  electric  lighting  mains  to 
Basset t,  subject  to  the  ajjproval  of  the  Parish  Councils  of  South  and 
North  Stoneham.  South  Stoneham  have  now  [lassed  a  resolution 
in  favour  of  the  extension,  but  the  North  Council  are  opposed  to  it. 

The  New  Patents  Att. — As  announced  in  our  last  issue,  the 
clauses  of  the  Patents  Act,  1907,  which  relates  to  patents  being 
worked  in  this  country,  came  into  force  on  28th  ult.  This  portion 
of  the  act  has  caused  much  discussion  in  manufacturing  and  politi- 
cal circles,  and  in  an  interview  with  a  representative  of  the  "  Even- 
ing News  "  on  the  2yth  ult.,  Mr.  Lloyd  George,  the  Chancellor  of 
the  Exchequer,  who  is  credited  with  being  the  author  of  the 
measure,  stated  that  the  Act  would  be  administered  rigidly,  and 
that  any  attempt  to  trifle  with  it  might  result  in  serious  loss  to  the 
trifler. 

"  I  feel  certain,"  said  Mr.  Lloyd  George,  "  that  the  act  will  do  an 
immense  amount  of  good  and  add  greatly  to  the  prosperity  of  the 
workers  of  this  country.  Already  there  is  abundant  evidence  that  the 
effects  of  the  measure  are  beginning  to  make  themselves  manifest. 
Only  last  night  I  heard  of  a  very  large  German  tirm  which  had  made 
arrangements  to  erect  a  factory  in  this  country  for  the  working^  of 
their  patent,  which,  when  it  is  in  full  going  order,  will  find 
employment  for  at  le.ast  500  people.  I  mention  this  merely 
as  a  case  which  has  come  to  my  notice  WitMn  the  last  few- 
hours.  I  have  heard  of  many  other  similar  cases,  although 
the  matter  has  now  passed  out  of  ray  immediate  province. 
Several  considenble  firms  in  the  United  States  are  to  my  knowledge 
making  arrangements  to  work  their  patents  here  or  are  prosecuting 
active  inquiries  with  a  view  to  securing  sites  on  which  to  erect  their 
factories  or  workshops.  During  my  visit  to  Germany  I  also  heard  of 
firms  which  are  coming  here  to  establish  works  in  order  to  avoid  the 
forfeiture  of  their  patents,  which  will  certainly  follow-  if  the  terms  of 
the  act  are  not  complied  with  Some  firms  may  wait  until  the  first  test 
ca.se  is  legally  dcidt  with.  In  this  connection  1  should  like  to  niake  it 
clear  that  it  is  a  great  risk  they  are  running.  'I'he  position  is  tpiite 
plain.  From  the  moment  the  act  comes  into  operation  they  run  the 
risk  of  losing  their  patent  rights  in  this  country.  The  act  is  an  ex- 
tremely searching  one.  It  w.as  framed  with  the  full  intention  of 
making  it  \ery  ])eiilous  for  any  holder  of  a  patent  to  seek  to  evade  its 
provisions.  We  purposely  put  in  all  sorts  of  clauses  to  add  to  the 
danger  or  even  postponement  on  the  part  of  foreign  patent  holders  to 
come  u|)  to  the  conditions  of  the  measure.' 

It  is  stated  that  an  international  association  has  been  formed  on 
the  Continent  to  seek  a  means  to  counteract  the  efTects  of  the  new 
British  Patent  Act  upon  foreign  inventors  and  their  rights.  The 
course  recommended  appears  to  be  that  of  making  the  granting  of 
patent  rights  to  British  inventors  more  onerous  than  at  present. 

Turkey.-  .\U  Galib  Bey  has  been  appointed  Director-General  of 
Turkish  Posts  and  Telegraphs. 
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United  States. — A  repurt  recently  issued  states  that  5,874  miles 
of  nc«  railway  tvaek  were  constructed  in  1907.  eomi)ared  with  fi.0fi7 
miles  in  liHKi.  A'early  IS^'itlO  additional  miles  of  track  were  e(|uipped 
with  the  block  system  of  signallini:.  Electric  railways  are  extending 
rapidly  in  every  direction  and  carry  freight  as  well  as  passcntrers. 
On  one  electric  line  running  from  St.  Louis  a  sleeping  ear  is  attached 
to  the  night  train.  More  than  2.000  electric  cars  were  manufactured 
in  St.  Louis  in  1907,  and  the  total  liusiness  in  other  electrical  goods 
(appliances  and  motors,  elevators,  lamps,  and  the  like)  is  put  .'.t 
£2.600.000  for  St.  Louis  alone.  . , 

Ware. — The  North  Metropolitan  Electrical  Power  Distribution  Co. 
have  applied  to  the  Board  of  Trade  for  the  re\'oeation  of  the  Ware 
electric  lighting  order,  on  the  ground  that  an  electricity  undertaking 
cannot  be  carried  out  with  profit.  The  order  was  granted  to  the 
com)iany  in  1905. 

West  London  Tramways. —The  report  of  Col.  Yorke  on  his 
recent  inspection  of  the  tramways  in  Ealing  on  behalf  of  the  Board 
of  Trade  has  been  issued.     Col.  Yorke  states  that  : — 

After  .1  careful  examin.ation  of  the  tracks  from  end  to  end,  I  have  to 
report  for  the  information  of  the  Board  that,  in  my  opinion,  the  Lon- 
don United  Tramways  within  the  Horough  of  Ealing  are  not  at  the 
present  time  in  such  a  condition  "  as  to  be  a  danger  or  aunoj'ance  to 
the  ordinary  traffic.'' 

WimMedon. —Tne  Electric  Lighting  committee  has  app'oved  a 
scheme  for  the  improvement  of  street  lighting. 

It  has  been  decided  to  inst*l  a  220  volt  50c  p.  metallic  filament  lamp 
in  each  of  the  1,045  lamp-jjosts  in  the  borough  and  to  [lurchase  155 
metallic  filament  lamps  for  the  purpose  of  .stock  at  an  estim:^ted  cost 
of  i;288,  while  the  estimated  cost  of  altering  wiring  and  fittings  is 
£130.  12s.  6d. 

A  sub-committee  has  been  appointed  to  deal  with  the  dispute 
between  Jas.  Howden  &  Co.,  the  contractors  for  su[)ply  of  a  Zoelly 
turbine,  &c  ,  and  the  borough  electrical  engineer  respscting  the 
amount  of  pii)ework  included  in  the  tender. 

ELECTRICITY  SUPPLY  AND  TRAMWAY  ACCOUNTS 


Cleckheaton.^The  electricity  department  accounts  for  the  year 
ended  March  last  show  capital  expenditure  £26,260,  increase  £'1.073. 

Income  was  £4,025  (against  £3,619  in  previous  year),  expenditure 
£2,239  .£2,190),  sross  profit  £1,784  i£l,429)and  net  profit  £99  (against 
a  loss  of  £193).  "  675,000  (588,640)  units  ^^■ere  generated  and  347,890 
(358,433)  supplied  for  traction,  3,207  i:3,291)  to  public  lamps  and 
179,631  (81,383)  to  private  consumers  for  power  and  44.692(39,181)  for 
lighting.  The  maximum  load  was  475  kw.  (against  460  kw.).  Total 
working  expenses  were  0'924d.  (.against  l'095d.)  per  unit,  interest 
0-329d.  (0-363d.)and  sinking  fund  0-373d.  (0-412d.). 

Malta. — In  1907-8  tlie  revenue  derived  from  the  electricity 
undertaking  of  the  Malta  (iovernment  was  £'.7,^21  compared  witli 
£18,292  in  1900-7.  Kxpenses  were  £11.100.  a  slight  increase  over 
the  previous  year.  The  capitiU  outlay  at  March  31  last  was  £70.5-1 1. 
and  the  net  profit  on  the  year's  working  £0..'i2!,  compared  with  £7.230 
in  the  jirevious  year.  The  reduction  in  net  })rofit  is  attributed  in 
some  measure  to  the  large  account  of  the  ndlitarv  authorities  being 
unpaid  at  the  end  of  the  financial  year,  and,  owing  to  the  imjirove- 
nients  in  glow  lamps,  less  current  was  consumed  for  street  lighting. 
Renewals  were  formerly  debited  to  a  separate  fund,  but  arc  now 
defrayed  from  revenue.  The  tfital  number  of  units  generated  was 
l,070,720.Vom pared  with  972.057  in  the  jirevious  \car.  Coal  con- 
sumption was  less,  being  3,108  tons  in  lfl<i7-8  and  3.279  tons  in 
] 906-7,  an  economy  of  nearly  1  lb.  per  unit  generated  (fi-G  lb.  per 
unit  against  7-5  lb.). 

Newcastle  on-Tyne.— The  accounts  of  the  tramways  depart- 
ment were  adopted  by  the  City  Council  on  Wednesday. 

The  chairman  of  thi^  Tiamw.iys  (Hinuiiittee (Mr.  Rogers)  said  the  ex- 
tension f.iro  stages  .'ind  the  unfortunate  strike  lednucd  the  jirofit  by 
£6,000,  compared  with  that  of  the  previous  year,  but  they  still  had 
over  £19,000  prolil,  which  they  pioposod  transferring  to  reserve, 
making  it  £63,003.  In  addition  lliey  had  paid  £197,000  in  interest 
since  the  svstem  was  inaugunitc<l,  and  £187,000  hail  been  paid  olV  the 
debt. 

Norwich.  '1  he  accounts  of  the  electricity  department  for  the 
year  ended  March  last  show  capital  expenditure  .l'292,030,  increase 
,€11,292. 

Revenue  wa.s  £35,701  fiucrease  £3,336).  Expenses  were  £18,907 
(increase  £3,329),  gioss  profit  ,£16,794.  Interest  rcipiiiixl  £8,711  an<l 
sinking  fnnil  £4,929,  the  mt  profit  lieing  £3,300.  £3,200  has  been 
placed  to  reserve  and  depreciation.  4,291,715  units  wrre  gencrateil, 
41,867  supplied  to  public  ianips  ami  3,619,655  to  private  <^onsiniieis. 
1,925,432  of  which  were  fur  motive  power.  The  nmximuni  supply 
dcman'led  was  2,434  kw. 

The  Eketricity  committee's  report  states  that  the  increase  in  units 
sold  is  29  per  cent.  The  cxpenditino  inchules  €1,191  fin-  iien  meters 
luid  an  ir.ercnsn  of  £800  foi  coal.  There  are  4,253  i3.9b2)  consumers, 
with  the  eipiivalent  of  129,171  (120,776)  8c.p.  lamps  eiuuicelcd  and  40.') 
(369;  motors  of  an  aggregate  ir.f.  of  2,215  (2,032).  iiieome  wa."  233d. 
(2'72d.)  and  oxpcndiluro  (apart  from  cuHluf  new  meters)  l'16d.  (r31d.) 
per  unit. 


Uedditch. — The  accounts  of  the  past  year's  working  of  the 
electricity  undertaking  were  approved  bv  the  Council  on  Monday. 

Af^er  paying  expenses  there  w,is  a  deficit  of  £510-  The  chairman 
(Mr.  F.  C  Dolphin)  explained  that  in  tiie  past  year  there  had  Ijcen  a 
great  decrease  in  the  demand  for  current  for  power  due  to  the  removal 
of  a  large  industrial  concern  from  Redditch  to  Birmingham  and  ex- 
ceptionalh'  bad  ti-ade  at  other  works.  These  losses  and  the  increased 
cost  of  coal  rcfiresented  a  reduction  in  the  amount  of  gross  iirofit  of  over 
£800. 

Stockport. — The  annual  accounts  were  submitted  by  the  Chair- 
man of  the  Finance  committee  (the  Mayor,  Aid.  Bell)  to  the  Council 
on  Tuesday.  It  was  reported  that  there  was  a  profit  of  £'10,yG9  on 
the  tramways  and  £5  .376  on  the  electricity  undertaking.  £22,000 
has  been  allocated  out  of  the  year's  profits  of  the  various  municipal 
undertakings  in  relief  of  rates. 


TRADE  NOTES  AND  NOTICES. 


READY. 

"THE  ELECTRICIAN"  ELECTRICAL  TRADES' 
DIRECTORY  AND  HANDBOOK.— The  igoS  Edition 
of  the  Big  Blue  Boo'k,  price  15s.,  or  post  free  in  the 
United  Kingdom,  15s.  gd.  The  new  and  enlarged  volume 
brings  a  great  mass  of  statistical  and  technical  data 
quite  up  to  date,  and  the  Directorial  Division  has  been 
thoroughly  revised  and  amplified. 

All  branches  of  Electrical  Engineering  and  Industry 
are  fully  treated,  and  Electro-Financial  matters  have 
received  every  attention  in  the  new  volume,  which  aggre- 
gates more  than  2,000  pages.  The  Directory  Division  is 
complete  and  thoroughly  accurate,  and  has  been  com- 
pletely revised.  All  mere  lists  of  members  of  Societies 
and  Institutions  (so  easily  and  cheaply  available)  are 
excluded,  as  quite  unreliable  for  Manufacturers'  and 
Dealers'  purposes.  The  full  set  of  valuable  Statistical 
and  Engineering  Tables,  &c.,  have  been  very  carefully 
revised  and  extended,  and  remodelled  into  handy  book 
form  ;  these  are  included  in  the  igoS  Blue  Book,  making 
it  the  most  complete  book  of  the  kind  ever  published. 


TENDERS  INVITED. 


Tenders  are  invited  for  supply  and  erection  of  a  power  plant  for 
the  General  Post  Office,  A'lelaitle  (South  Australia).  Tenders,  forms 
and  specifications  at  the  Commonwealth  Office,  72,  Victoria-  street, 
London,  S.^V.     See  also  an  advertisement. 

London  County  Council  invite  tenders  for  supply  and  delivery  of 
about  3,600  tons  steel  girder  tramway  track  rails  and  fastenings 
and  about  1,550  tons  of  steel  slot  rails,  and  about  590  tons  of  con- 
ductor tee  rails ;  and  also  the  road  work  and  plate  laying  re(juired 
for  the  electrification  (on  the  conduit  system)  of  the  existing  tram- 
ways in  Wandsworth-road,  Lavender-hill  and  J'.ast-hill,  Wands- 
worth. The  total  length  of  tramway  is  about  6j  miles  of  single 
line.     Tenders  by  11  a.m.  Sept.  8. 

Sdlford  ]>',lectricity  committee  invite  tenders  for  supply  and  de- 
livery at  the  Corporation  electricity  dopartmenl's  mains  depot, 
Frederick-road,  Pendleton,  of  lighting  and  power  feeder  and  distri- 
bution pillars.  Specification,  Ac,  from  the  borough  electrical 
engineer  (Mr.  ^'ictor  .\.  II.  M'Cowcn,  M.I.K.K.).  Tenders  to  the 
chairman  of  the  Electricity  committee  at  the  ollicc  of  the  Borough 
Electrical  Engineer,  Frederick-road,  Pendleton,  by  noon  Sept.  14. 

TUdchjionl  Corporation  want  tenders  by  10  a.m.  Sept.  19  for 
supply  of  100  tons  steel  rails,  30  cwt.  fish  plates  and  '20  cwt.  tie- 
bars,  atid  lor  labour  only  in  taking  up  and  relaying  about  823  yds. 
of  double  track  tramway. 

ll'is/  Iliiiii  (iuardians  want  tenders  by  10  a.m.  Sept,  17  for  12 
fuonths'  supply  of  electrical  fittings,  &i'.  Forms  of  tender  from  tln> 
Clerk,  I'nion-road,  I.eytonstone,  London,  N.K. 

I'ojiliir  (London)  (iuardians  w.aut  tenders  by  0:3J  p.m  ,  Sept.  11, 
for  12  months'  cloctricul  supplies.  I'ornn  of  londor,  &c,,  at  'K', 
Upper  North-street,  Poplar,  K. 

tilohf  iin  Trent  lOloctrioity  committee  want  tenders  by  Sept.  8 
for  coal  (about  !>0<)  tons  of  washed  boans). 

The  llri-cli  Ministry  of  the  Interior  invito  tonJors  tor  supply  and 
fixing  the  mechanical  instalbUinns  of  tin  tw.)  graving  do.^ks  11  )W 
being  constructed  at  the  purl  of  the  Piraeu-i,  comprising  pumps 
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BLBCTRICITY  SUPPIjY  TABLES  AND  DATA. 


The  Scries  of  comprehensive  Tables  of  Statistical  and  Engineering 
Data  relating  to  Electricity  Supply  Undertakings  of  the  United 
Kingdom  for  Ll$;hting,  Power  and  Traction,  are  now  completed 
and  can  be  obtained  price  6s.  6d..  post  free  7s. :  or  printed  on  hard 
paper  at  8s.  6d.  per  copy. 

The  book  contains,  In  addition  to  the  abavo-montioned  Tables 
for  the  United  Kingdom,  Lighting.  Power  and  Traction  Tables  of 
Colonial  and  some  of  the  Important  Foreign  Electricity  Supply 
and  Tramway  and  Railway  Undertakings. 

The  complete  set  of  Tables  forms  an  exceedingly  valuable  group 
of  data  and  statistics  In  a  form  specially  designed  for  ready  refer- 
ence and  comparison. 

Aa  Index  to  the  ontlro  group  of  Tables  precedes  the  main  sheets. 

(with  electric  motors',  sluice  gates,  cranes,  winches,  transformers, 
&c.  The  niateriiil  will  be  exempt  from  all  import  duties.  Tenders 
will  be  received  by  the  Director  of  Public  Works,  Athens,  up  to 
noon  Oct.  Ki,  and  must  be  guaranteed  by  a  deposit  e(|u,il  to  .'J  per 
cent,  of  their  amount.  The  contract  will  be  adjudicated  within  one 
month  from  date  for  receipt  of  tenders.  A  copy  of  the  oflicial  an- 
nouncement of  the  competition  (in  French)  and  a  plan  of  the  docks 
may  be  seen  by  British  contractors  at  the  Board  of  Trade,  7(i, 
Basinghall-street,  London,  E.G. 

Anticerp  Municipal  Council  invite  tenders  for  electric  lighting  of 
the  municipal  "  Salle  de  Fi'tes,"  Place  de  Meir.  A  deposit  of 
Fr.  1-2,000  (about  £480)  will  be  required.  Tenders  to  U.  le  Bourg- 
mestre.  Hotel  de  Ville,  Antwerp,  by  21st  inst.  Specification  may 
be  seen  by  British  contractors  at  the  Board  of  Trade,  73,  Basinghall- 
street,  London,  E.G. 

TENDERS  RECEIVED  AND  ACCEPTED. 

Lochgelly  Iron  &  Coal  Co.  have  placed  an  order  with  .Johnson  & 
PhilUps  for  supply  and  erection  of  shaft  and  inbye  cables  for  the 
Lochgelly  pits. 

Manchester  Electricity  committee  have  placed  an  order  with 
Veritys  (Ltd.)  for  h,  2,  7  and  10  h.p.  motors  of  the  "  Aston  '  inter- 
pole  type  and  for  4i  1>  2,  3  and  7  h.p.  improved  "  Aston  "  starters 
for  two  years. 

Wigan  Electrical  committee  have  accepted  the  tender  of  the 
Pcmberton  Colliery  Go.  for  supply  of  6,000  tons  of  Wigan  9  ft.  slack 
at  "in.  6d.  per  ton. 

Wimbledon  Electric  Lighting  committee  have  accepted  the  tender 
of  Dorman,  Long  &  Co.  for  supply  of  steel  girder  work  in  connec- 
tion with  the  foundations  for  a  1,000  kw.  turbo-alternator. 

Ilford  Council  have  accepted  the  tender  of  Myall  &  Upon  for 
extensions  of  the  electricity  station  buildings  at  £2,048. 

.Johnson  &  Phillips  have  received  an  extension  order  from  the 
Clyde  Navigation  Trust  for  insulators  for  Rothesay  Iiock. 

Eccles  Council  have  accepted  the  tender  of  .John  Spencer  (Ltd.) 
for  steel  steam  and  cast-iron  circulating  water  piping  at  i:2.'i8. 

Wrexham  Council  have  accepted  the  tender  of  Meldrum  Bros,  for 
a  forced  draught  furnace  at  £70. 

The  Postmaster  General's  Department,  Sydney  (N.S.W.),  have 
accepted  the  tender  of  Saunders  &  Stuart  for  7.5  miles  indiarubber 
covered  copper  wire  at  £6.  lus.  per  mile. 

Adelaide  (S.  Australia)  Municipal  Tramways  Trust  have  accepted 
Xoyes  Bros.'  tender  (on  behalf  of  British  Westinghouse  Co.)  for 
Motor  equipments  and  car-wiring  at  £'12,24ri,  and  that  of  Geo. 
Wills  &  Co.  (for  Australian  General  Electric  Co.)  for  spares,  £'425. 

Dockyard  Electric  Cranes.  -Messrs.  Marshall.  Fleming  &  Co., 
will)  rrcciitly  sii|i|iliod  .i  uliaif  ei-ane  at  Dcvonport  Dockyard,  are 
(we  are  informed)  ju.st  completing  at  Sheerness  Dockyard  the  non- 
version  of  three  overhead  cranes  from  .square  .shaft  to  electric  drive. 
Two  of  the  cranes  are  of  20  tons  capacity  and  one  of  .5  ton.",  each 
eing  driven  hy  three  separate  motors. 

BUSINESS  NOTICES. 

The  future  address  of  the  Ecco  Battery  &  Electrical  Co.  will  be 
Invicta  Works,  Bow  Common-lane,  London,  E.  Telegrams : 
"  Overgaze  L-ndon  "  ;  telphone  3,63:j  East. 

Messrs.  Conrad  Lauer  &  Co.  have  started  business  as  boiler  and 
steam  pipe  coverers  at  G.j,  Euston-road,  London,  N.W.  Mr.  Lauer 
was  associated  with  Messrs.  A.  Haacke  &  Co.  for  the  past  25  years. 
Mr.  Geo.  Cross,  who  has  also  been  with  Messrs.  Haacke,  is  now 
representing  the  new  firm. 


Patents  Development.— The  proprietorsof  the  following  patents 
are  desirous  of  entering  into  arrangements,  by  way  of  licence  or 
otherwise,  for  exploiting  same  and  ensuring  their  full  development 
and  practical  working  in  this  country. 

Patent  \o.  I!l07il/1904  for  "  Improvemcnt.s  in  Mastnetic  Wheels  or 
Electromagnotie  .Motors."  Applirations  to  Messrs.  Haseltine.  Lake  & 
Co.,  7  and  S,  Southampton  Buildings,  Chancery-lane,  London,  W.C. 


Patents  Nos.  23,501/1899,  "  For  Improvements  in  Vacuum  Tube 
Lig-hting,"  and  12,382  02  relating  to  "An  Improved  System  of 
F.kctric  Lighting."  A|ii)Iieatioiis  to  Mes.srs.  Lloyd  Wise  &  Co.,  46, 
Lincoln's  Inii-Jiehl.^,  London,  W.('. 

Patent  No.  28,820/02.  lel.itiiig  to  "  Im|»ovenient3  in  Electrodes  for 
Primary  Batteries."  Ap|)ly  to  Messrs.  Lloyd  Wi.ie  &  Co.,  46,  Lincoln's 
Inn-lields,  London,  W.C. 

Patents  Nos.  7,585/03  and  3,913/05,  "Relating  to  Apparatus  for 
enabling  Telephonic  and  Telegrapbie  Me.s.^ages  to  be  Transmitted  over 
the  same  Line"  ;  an<l  No.  12,691  01.  "  lielating  to  Ap|)aratu.-<  for  the 
Simultaneous  Transmission  of  Teleiilionie  and  'i'elegfapbic  or  other 
Ciiiients  over  the  same  Line."  Applications  to  Messrs.  Lloyd  Wise 
&  Co.,  46,  Lincoln's  Inn-liclds,  London,  W.C. 

Patent  No.  555/1900,  relating  to  apparatus  for  converting  alternat- 
ing into  direct-curicnt,  or  vice  vor.^a.  Applications  to  Messrs. 
CruiUshank  &  Fairweather,  65,  Chanecry-lane,  London,  W.C. 

Patent  No.  13.174/1899,  rel.ating  to  "Annunciators  used  in  connec 
tion  with  Electric  Signalling  Apparatus  in  Hotels,  &c."     .Applications 
to  Messrs.  Lloyd  Wi.so  &  Co.,  46,  Lincoln's  Inn  Fields.  London,  W.C. 

Patent  No.  11,058  1906,  relating  to  "  Improvements  in  Electric 
Circuit-breakers.  '  Applications  to  Messrs.  Lloj'd  Wise  &  Co.,  4'', 
Lincoln's  Inn  lields,  London,  W.C. 

Patent  No.  7,031/1900,  relating  to  "Improvements  in  Electric 
t.'locks."  A()i)licalions  to  Messrs.  Haseltine,  Lake  &  Co.,  7  and  B, 
Southampton-buildings,  Chancery-lane,  London,  W.C. 

Further  particulars  of  the  .above  patents  are  given  in  advertisements 
on  another  page. 

Railway  Signalling  Apparatus.— The  proprietors  of  British 
Letters  Patent  No.  20,1.'12, 01,  "  Kelating  to  Railway  Signalling 
Apparatus,"  desire  to  license  British  manufacturers  to  make  in 
Great  Britain  railway  signaUing  apparatus,  or  they  would  consider 
propositions  for  the  sale  of  same.  Further  particulars  of  the  patent 
are  given  in  an  advertisement,  and  applications  should  be  made  to 
Messrs.  Boult,  Wade  &  Tennant,  111-112,  Hatton- garden,  London, 
E.G. 

Migration  of  the  Factory. — One  of  the  healthiest  signs  of  the 
time  is  the  migration  of  manufacturers  from  crowded  industrial 
centres,  where  rates  and  wages  are  high  to  disti'icts  whoro  there  are 
L'ood  transport-  facilities,  cbea[)  |)ower,  &c.  We  have  reec  ntly  jiointed 
to  the  case  of  Dundee.  Firms  with  works  situated  outside  I  he  London 
area  sometimes  firid  thai  they  are  able  to  secure  profitabl-^  contracts 
at  prices  which  would  not  cover  a  London  factory's  costs.  Manu- 
facturers desirous  of  migrating  have  .sometimes  found  difficulty  in 
obtaining  information  about  districts  suitable  for  their  particular 
industries,  but  an  increasing  number  of  Councils  and  Companies 
now  publish  useful  information  about  their  districts.  It  is  claimed 
by  the  Kidderminster  &  District  Electric  Lighting  &'  Traction  Co., 
that  Kidderminster  oilers  many  advantages  to  large  manufac- 
ttiring  lirms  and  to  assist  manufacturers  to  arrive  at  a  decision 
the  company  have  issued  a  booklet  giving  information  con- 
cerning the  district.  Copies  of  the  booklet  can  be  obtained  from 
the  managing  engineer  of  the  company  (IMarket-street,  Kidder- 
minster), who  will  also  be  ]ileased  to  answer  inquiries.  The  company 
is  already  supplying  energy  to  a  large  ninnber  of  carpet  factories, 
and  the  total  motors  connected  to  the  mains  at  present  is  e<iuivalent 
to  over  1,000  h.p. 

Electrical  Signs. — Sini]ilex  Conduits  (Ltd.)  notify  that  they 
have  opened  a  new  dei)artment  at  their  Birmingliam  faotory  for 
electrical  signs.  Tlie  company  claim  that  the  Simjile.v  sigti,  in 
addition  to  being  the  cheapest  sign  on  the  market,  in  regard  to  first 
cost,  al.so  incurs  less  expense  for  current  consumplinn — one  Ifi  c.p. 
lamp  is  ample  to  efficiently  illuminate  the  sign.  In  the  event  of  a 
])articularly  brilliant  etTect  being  required  a  25  c.p.  lann)  is  sometimes 
nsi-d  in  the  case  of  the  largest  size  (24  in.  diameter).  Comparatively 
speaking,  by  a  practical  use  of  the  reflective  value  of  the  specially 
prei>aretl  tin  u.sed  in  these  signs,  one  lamp  can  be  made  to  do  the  .same 
w  iirk  as  eight  or  nine  in  the  ordinary  wood  letter  sign.  The  colouring 
etfeets  obtained  are  also  a  marked  advance  on  anything  yet  accom- 
plislied.  The  moving  signs,  with  their  wonderful  kaleido-scopic 
effects,  w'ill  be  demonstrated  to  any  member  of  the  trade  at  11, 
Denmark-street,  Cliaring  Crossroad.  London,  W.C. 

CATALOGUES,  &c. 

An  Eicello  Circular. — Unless  a  circular  is  both  novel  and  attrac- 
tive it  is  likely  to  fall  far  short  of  its  mark.  So  much  literature  is 
distributed  now  that  the  happy  note  nnist  be  at  once  struck  if  it  is 
to  appeal.  The  latest  "  Excello  '  circular  issued  by  the  Union 
Electric  Co.  is  worthy  of  all  praise.  The  reader's  eye  is  at  once 
caught  by  a  long  arrow,  headed  by  the  words  "  alight  here,"  and 
pointing  to  the  punched  space  on  a  'bus  ticket,  mirked  "Business 
Prosperity."  On  opening  the  circular  an  excello  lamp  faces  the 
words,  "  Alight  here  for  business;  prosperity,"  and  so  the  reader  is 
led  into  the  very  kernel  of  the  pamphlet  which  tells  him  all  about 
"Excello  Arcs."    The  pamphlet  will  be  supplied  to  central  station 
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SPECIAL    NOTICE. 

NOW  READY — Vol.  LX.  of  "  Thf  ELECTKiriAN  "  (1,016  pa^esi, 
noiiml  in  strong  cloth,  rrico  17.s.  6d.;  post  fi-ec,  18s.  6d.  Also  ready 
Cases  for  Biiidincf.     Price  2s.;  jjost  free,  2s.  3d. 

A  complete  set  of  "Tub  Electrioi.\n  ''  (1860-1865—1878-1908)  can 
be  supplied.  A  number  of  odd  \olumes  and  some  odd  old  back  num- 
bers, to  help  in  making  up  complete  sets,  are  also  now  available. 


engineers  with  name  and  address  printed  free,  and  it  should  take 
well  and  bring  business. 

/;.  7.  .(■  H.  Vuhlicatiann.—'Vha  T.ritish  Insulated  &  Helsby  Cables 
have  issued  pamphlets  L20,  L2s  and  L'29,  whicli  deal  with  tele- 
phone apparatus  and  telephone  switchboards.  The  illustrations  in 
the  switchboard  pamphlet  show  a  number  of  portions  of  exchange." 
suitable  for  commercial,  industrial  and  exchange  services.  They 
have  been  standardise!  for  a  variety  of  purposes,  and  can  be  made 
up  in  any  size  to  suit  customers'  requirements. 

"  Orieco"  Lamps.— The  "  Orieco  "  metallic  filament  lamp  has 
been  before  the  trade  now  some  time,  and  its  chief  features  are  well 
known.  The  International  Electric  Co.,  which  is  supplying  these 
lamps,  have  a  pamphlet  ready  directing  attention  to  the  fact  that 
they  are  now  stocked  for  25  to  250  volts.  The  energy  consumption 
is  Ij  watts  per  British  candle-power. 

From  the  same  source  we  have  to  acknowledge  receipt  of  a  useful 
booklet  on  Field  Telephony,  which  should  be  in  the  hands  of  every 
"  Terrier  "  in  the  new  forces.     It  is  well  written  by  a  field  ofticer. 

Tnlensi  Flame  Lamps. — The  Santoni  Are  Lamp  &  Engineering  Co. 
send  us  their  latest  list  of  Santoni  flame  lamps  for  10,  20  and  -10 
hours'  burning.  Details  are  also  supplied  of  the  "  Perl"  enclosed 
lamp  for  100  hours'  burning.  The  lamps  are  all  made  at  the  com- 
pany's works  at  Charlton. 

Brochie  Fell  Are  Lamps. — We  have  received  a  list  from  the 
Brockie  Pell  Arc  Lamp  Co.,  Wimbledon,  S.W.,  in  which  general 
particulars  are  given  of  the  closed,  open  and  flame  type  arcs  made 
by  the  company.  The  flame  pattern  lamp  is  made  for  both  single 
and  double  carbons  and  the  burning  hours  range  from  8  to  36  hours. 

Dn'ite  Lam])  is  the  name  given  to  an  arc  lamp  which  Messrs. 
Drake  &  Gorham  are  putting  on  the  market  for  use  in  printing 
offices,  particularly  in  connection  with  three  colour  work.  A 
descriptive  pamphlet  will  be  sent  on  application  supplying  all  details. 

Eledi  ic  Power  Plant. — Messrs.  Mavor  &  Coulson  have  sent  a  copy 
of  their  latest  publication,  w'hich  contains  a  large  number  of  illus- 
trations of  motors  applied  to  the  driving  of  industrial  machinery 
Views  are  also  shown  of  the  firm's  standard  d.c.  and  a.c.  generators 
for  industrial  and  allied  services.  The  pictures  of  the  motor  appli- 
cation include  textile  factories,  engineering  and  steel  works,  ship- 
yards, cranes,  pumps,  hoists,  &e, 

Sirius-L/rs-a  Lf/m/s.— Considerable  ingenuity  is  bemg  exercised 
by  metal  filament  lamp  makers  in  the  selection  of  suitable  names 
for  their  light  and  delicate  proteges.  The  latest  is  the  "  Sirius- 
Efesca  "  lamp,  which  should  certainly  stick  in  the  memory  if  only 
for  its  double-barrelled  character.  The  lamp  is  distinctive  in  that 
the  filament  loops  are  passed  over  a  central  supporting  stem  which 
slightly  splays  them,  and  in  this  way  will  probably  improve  the  light 
distribution.  The  lamp  is  stocked  for  all  the  voltages  and  c.p.'s 
by  Falk,  Stadelmann  &  Co.,  Farringdon-road,  London,  E.C. 

Miiiimj  Drills — The  need  for  light  electric  drills  for  use  in  the 
workings  of  mines  equipped  with  electric  power  plants  must  bs 
constantly  impressed  upon  mining  engineers.  They  should  be  in- 
terested in  the  electric  and  air  drills  which  Messrs.  Kramos  (Ltd.), 
Bath,  are  putting  on  the  market.  These  are  made  in  two  sizes, 
air  and  electric,  and  vary  in  capacity  from  2  h.I".  to  ;i  H.i'. 

Itail  Joint*.  — \a  these  days  of  efficient  rail  bonds,  tramway 
managers  are  not  greatly  concerned  with  rail  joints.  They  should, 
however,  be  interested  in  tho  "  Uobrow  "  combined  rail  joint  and 
anchor  which  is  being  introduced  by  Mr.  Uobert  Brown,  10,  Great 
Ocorge-Htreet,  London,  S.W.  The  joint  is  formed  by  an  extension 
of  the  rail  web  minus  tho  head  and  foot  and  the  anchor  is  made  by 
turning  back  the  foot  into  an  h  shape.  Tho  surfaces  in  each  case 
are  securely  bolted  and  riveted  respectively.  Tlie  joint  is  said  to 
cost  no  more  than  the  ordinary  rail  because  the  ends  arc  fashioned 
at  the  rolling  mill. 

"  Tuholilr.." — The  Linolite  Co.  have  forwarded  a  copy  of  their 
latest  price  list,  together  with  kallots  descriptive  of  their  system  of 
lighting. 

Th<'  company  state  that  owing  tnthocnntirnu'il  incroano  in  siilos  (over 
ISniilcH  (if  "Tiibolite"  having  liecii  Hold  land  tlicsimplillnition  in  uiiium- 
facture,  thcv  have ofTefted  cortiiin  iinprovcmont.i  and  made  rediiclioMM 
in  princs.  'tho  comimiiy  will  shortly  piil  n  metal  liliiment  "Tulxilitc  ' 
lamp  on  t.liu  market  of  I  lie  compntiy'n  Mtjiiidnrd  dimenNions. 

Khrlrir  llnalinff  AV«.  -  Iferr  C.  Hchniowindt,  of  Nononrado, 
Westphalia,  isHues  a  leaflet  (II. G.  10)  contnining  particulars  and 
prices  of  electric  heating  nets,  which  ho  claims  arc  tho  cheapest  and 
most  reliable  heating  olonionts  on  tho  market. 


BANKRUPTCIES,  LIQUIDATIONS.  &c. 

The  discharge  of  Thos,  Clement  Hodgkinson  (trading  as  Electro 
Neurotone),  dealer  in  electro-medical  apparatus,  IS'j,  GolJhawk- 
road,  liOndon,  VV.,  has  been  granted,  subject  to  debtor's  consent  to 
judgment  against  him  for  £20. 

Claims  against  Graham  &  Banks  (Ltd.),  electrical  engineers,  &e., 
445,  Oxford-street,  London,  W.,  are  to  be  sent  by  Sept.  22  to  Mr. 
H.  de  v.  Brougham,  o.'!,  Carey-street,  London,  W.  0. 

Claims  against  the  Commercial  Electro  Chemical  Analysis  Co. 
(Ltd.)  are  to  be  sent  by  Sept.  30  to  Mr  A.  C.  Itoberts,  9  and  1", 
Pancras  lane,  London,  E.C. 

A  meeting  to  receive  an  account  of  the  French  &  Belgian  Luxfer 
Prism  Synd.  (Ltd.)  will  be  held  on  Sept.  30  at  19  and  21,  Queen 
Victoria  street,  London,  EC. 

A  meeting  to  receive  an  account  of  the  winding-up  of  the  Meva- 
gissey  Electric  Lighting  Co.  (Ltd.)  will  be  held  on  Oct  2  at  the 
Town  Hall,  Mevagissey. 


PATENT  RECORD. 


APPLICATIONS  FOE  PATENTS. 

N  oTE. — The  mide^tnentioned  Applications  [except  those  marked +i  are  not 
open  to  public  inspection  until  after  acceptance  oj  Complete  Specifications 
Those  marked  t  are  open  jor  inspection  12  months  after  the  date  a'tached 
to  them,  if  they  hare  not  been  published  previoH-sl!/  in  the  ordiiuiry  course. 
Xnmes  within  ptcrentheses  are  those  of  communicators  o/invetUions.  When 
Complete  Specification  accompanies  apjilication,  an  asterisk  is  afli.red. 

May  2,   1908. 
O.StiO  .Jaei;er.     Electric    wire    poles    or    masts.     (Date    applied    for, 

8/.5/07.)*. 
9. .571   KoRDiN.     Electrical  locomotive  signalling  device.* 
9..")""  Ai.i.oEMEiNE    Ei.Ef TRiciTATs   C.Es.     Dvnamo-elertrio   machines. 

(Date  ajiplied  for.  4/5/07.)* 

May  4,   190S. 
9.(120   Bonn  &  Jones.     Hand-fed  arc  lamp=. 
9.(i.3l)  SiEMENS-ScHUCKERTWERKE  G.M.B.H.     Fittings  for  glow  lamps. 

(Date  applied  for,  25/(5/07. )*t 
9,(i:!7  SiEMEN's-Si'HiTKERTWERKE  G.M.B.H.     Dynamo  electric  machines 

fitted  with  commutation  poles.      (Date  applied  for.  I(i/."i/<l7.)*t 
9,()38  SiEMENS-Scui'cKERTWERKE  G.M.B.H.     Thrcc-phasc  commutator 

machines.     (Date  applied  for.  l.'i/7/07.)*t 
9.039  Siemens    Bros.    Dynamo    Works.      (Siemens-Schuckertwerko 

G.m.b. H..  (iernuiny.)     Charging  and  discharging  switches  for 

cables  and  the  like.* 
'.i.iild  Siemens     Bros.    Dynamo    Works.       (Sicmens-Schuckertwerke 

(i.iM.li.H..  (Germany.)      Switching    apparatus    for    controlling 

I'locI  rii-.il  machinery.* 
9.1)54  .Ii'.sTU  e.      (Drutsfhe    (5asgliihllrht    .\.-C    (. A r.erges).  Germany.) 

.Miners'  eloclric  lamps. 
9.(!75   Evans.     Electricity  meters.* 
9.(i7(i  Fromaget.     Elcctromaanetic  transmission.       (Date  applied  for. 

4/5/07.)*t 
9.1178  Gii.more.     Insulating  conductors. 
9.1197  Thames   Iron   Works   SHiPBi:iLniNO   &   Enoinkkkino   Co..  & 

Fi.oon.     Switches.* 
9.tl98  CowperColes.     Apparatus  for  production  of  electrotyjies.* 

May  5,    1908. 
9.727  Smai.oon.     Rail  in  two  or  more  sections. 
9.7."ill   HiT.i.iARO  \-    Parsons.      Switches.* 
9.7112  &   9.7li:i   HrzicKA.     Electriial  resistances.* 
9.78(1  .liiNEs  PniENix  Dynamo  Mfo.  Co..  &   Piuii..     Motors  of  sni:dl 

stiii'ting  torcpie. 
9.7911  W.  T.  Henlky's  Telkcuaph  Works  I'o..  &  Pfiefneh.     Ciihlis 
9,791    White.      Prepayment  electrical  house  meters. 

May  U.   1908. 
9.8(19   DdiroN  &  Smith.     .\rc  lamps. 
9.8:t2   Peters.     Safety  fuses  swilclibonrds.* 

9.s;t(l  ('(iwi'kr-Ciu.ks    Gai.vanizino    Syndicate.    &    C'owtkr-Coi.f.s. 
Eloil  ro-galvnnizing. 

9,S44    KKI.TEN      a-      (iI'II.I.KAI'MKLaHMKVKRWRHKK      A.-G.       .\lltOllli\th 

fut-oiit  apparatus.      (Date  apjtlicd  for,  (1/.5/07.)* 
9..SI9.   9.85(1  .V    9.8.M    H.niT.      (I'nioii  Switcb    and   Signal   Co..    U.S.) 

KU'ctric  signalling  systems.* 
9.85!(  Kallmann.     Starling     tleviros     for     drctrir      niotors,     (Date 

applied  for.  28/10/n7.)*t 
9.8(12   Davy.     .\ir  l.inip<. 

9.S(l,"i   HociN.     Switi'h  plate  for  the  aerial  wii<>»  of  electric  trnnnvnys.* 
Miiy  7.   19(IS. 

9.9(111    ItK  IIMnMl.        HilltiTics. 

9,9l."i   I'nwKLL.     CoinieitciiB  for  electric  conductors. 
9,917    Parsons  &   Hall.      Tiitied  inntact  drviccN. 

9.9H9   Dean.      Portiiblc  intcrriiplor  for  iiidiiclioii  (oils  and  •(  sirili   lor^^ 
of  clcclricnl  iiirrcnl. 
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IMPORTANT    NOTICE. 

♦     — 
Extra  Copies  of  "  The  Electrician  "  Special  Mining  Issue 
(July  10th,  1908),  are  obtainable,  price  1,-  nett  (post  free 
U  K.,  1/4  ;   abroad  1/6). 


9,972 
9.977 
10,009 

iii.nni 

10.037 

10.07S 
10.098 
10,109 

10,118 

10.121 

10.128 

21,347 
1.292 


Sunderland  &  Pillinoer.  Increasing  or  decreasing  the  light 
given  by  arc  or  incandescent  lamps  for  tlieatrical  and  analogous 
|iiirposes. 

.-Vi-LOEMEiNE  KLEKTRiciTATs-(iESELLStHAi.T.  Electrical  power 
transmis.'iion  systems.     (Date  applied  for,  8/(i/07.)*t 

May  8.   1908. 
Cameron    &    Cooke.     Electric    ignition    devices    for    iiilcinal 

combustion  engines.* 
EiSEXSTEIS.     Apparatus  for  producing  dci-tricMl  iin|iMls<'  charges 

in  wireless  telegraphy.* 
Bot'LT.     (Scldesischc      .XUkunnilalorcn      W'l'rkc   .\. ■(.'.,  .\ustria.) 

Accumulators.* 

Jlay   9.    lUO.S. 
SoMER.s  &  Crowley.     .Storage  batteries. 
Ward  &  Stevens.     Filament  for  glow  lamps. 
Tl'RNER.     Emergency  brake  systems  for  electric  railways  and 

tramways. 
Von   (iiziNSKV,   McClire   &    Wiesner.      Electrical   railways, 

tramways  and  the  like.* 
.Alloemeine    ElektriiITats-Grs.     Dynamo-clcctric    machines 

of  the  commutator  type.      (Date  applied  for.  30/9/07.)* 
Beix.     Elcftric  pt.rtaf'lp  l-mp'*. 


Electric 
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742 
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999 
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53.1 

.570 

119 

100 
171 
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electromotors 
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Controlling    electric 
arc 


l((.(i.50 


10.1 
10. 
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lo, 
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Iit)2 
(l(i5 

liS7 
.719 
943 
955 


10.9(J9 


.OliO 
OHO 
105 
271 
,3M0 
,470 
.594, 


11,979 


12, 
12. 


139 
253 


SPECIFICATIONS  PUBLISHED. 

1900  Specifications. 
Feltex  &  Guilleaume-Lahmeyerwerke   Akt.-Ges. 

signalling  apparatus.     (Date  applied  for,  4/10/05.) 
1907  Specifications. 
Ri'HMER.   Converting  direct  into  alternating  currents  by  means  of 

the  electric  arc. 
Dawson  &  Buckh.am.     Electrical  signalling  a]>paratus. 
IcEVSKY.     Electric  furnace. 
'I'avi.or.     .Systems  of  electrical  distribution. 
P.wvECK.     Electro-deposition  of  zinc. 
Oppermann.     Electrical  controllers  or  switches. 
Davy.     Distribution  of  electricity. 
Creed  &  Coulson.     Machines  or  apparatus  for  reproducing,  in 

ordinary  characters,  telegraphic  or  other  messages  or  intelligence 

in  the  form  of  perforations  in  a  tape. 
SiMp.soN.     Electric-vehicle  or  locomotive   brakes. 
Mainprize.     Combination  electric  fuze  and  switch. 
E.XPANSION  .Sprinkler  Syndicate    (Ltd.1.    Fiddes    &    Watt. 

.Automatic  tire  alarms. 
THrRSFiELD.       .A])paratus     for     startu)g 

regulating  their  action. 
Xewbery    &    British    Prometheis   Co. 

cooking  .md  heating  apparatus  and  indicating  when  they 

in  u.se. 
.MiNeii,.      Electric  tire  alarms  and  thermo-indicators. 
-Ai.LoEMEiNE     Elektricttats     Ges.     Controlling     devices     for 

electric  winding  engines.      (Date  applied  for.  2/5/00.) 
Cowper-Coles.     Electro  depositior\  of  iron. 
Beck.     .Arc  lamps  and  electrodes.     (Date  ajiplicd  for,  5/5/00.) 
Con  nil  r.     Braking  electrically- propelled  vehicles.     (Dateai)plictl 

for.  9/5/00.) 
Black  &   Black.      Electric  traction   installations  using  contail 

boxes. 
Mitchell.     Leakage    detectors    for    surface    contact     electric 

traction  systems. 
Dawson  &  Bcckiia.m. 

receiving  signals. 
Winther-Hansen  &  Bocchsein.     Arc  lamp. 
B.T.-H.  Co.  (A. E.g..  Clermany.)     Switches,  fuse 
B.T.-H.  Co.  (A. E.g. .Germany.)     Switches. 
Brown.      Electrical  block  signalling  system  for  railways. 
Mayes  &  Ferranti  Li.mited.     Electric  motor  starters. 
Brown.     Comi'-cting  up  cables. 
Potter.      Telephone  .switch  operating  mechanism      (  Dale 

for.  28/5/00.) 
Felten    &    Gcilleac.me-Lah.mkverwerke  (.A.(;.).      llcpulsio.i 

electric  motors,     (Date  applied  fo.i.  l.t/.5/0(>.) 
Leitner.     Dynamos  for  train  lighting. 
Sullivan.     Telephone  receivers. 
HioHFiEI.D.      Electrical  distribution. 
-MciKHEAD.      Hertzian  wave  telcgra])hy. 

NicHoLi.s  &  NicHoi.LS.     Contact  breakers  for  inductor  coils. 
Kav.     Dynamo-electric  generators  and  motors. 
\  .Ai.LGE.MEiNE  Elektricitats  Ges.     Electric  motors  for  rolling 

mills.     (Date  applied  for,  21/.5/06,  originally  in  Xo.  11.594/07.) 
Deutsche  Beck  Bocenlampen  Ges.     Electrode  for  arc  lamps. 

(Date  applied  for.  29/1/07.) 
Planchos.     Filaments  for  electric  lamps. 

Beck,    &    Deutsche    Beck-Bogenlampen    Ges.     Alternating- 
current  electromasmet. 


Electrical  apparatus  for  transmiuing  and 


&(■ 
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12,402   Lawlky-Pinchinii  &  Walton.     Sockets  for  electrical  purposcu. 
12.503  .luLr.iEN  &  Dehsolle.     Rendering  electrolytic  copper  homogen- 
ous.     (Dale  a|,plicil  for.  3I/.5/O0.) 
12. .585   Haau.      Telegraphing  type  printed  messages. 
12.712   .\lil.LER.      Ublaining   unidirectional  electric  current    from   spark 

<'oils. 
13,270  Slmpson.      Brakes  for  tramway  vehicles  and  the  like. 
13.543   HuiHiTEi.n.     Control  of  the  supply  of  electrical  energy. 
14.102   I'n'MSTEAD,    &   .\kwton   &    Lawrence   (Ltd.).      Igniting    gas 

cleitricaliy. 
14.308    Lake     (Charli's      .M.      Thompson     Co.).      .Automatic     telephone 

switches.  " 

14.038    Taylor.     .Medical  batteries. 
15.171    H.T.H.  Co.  (G.E.  Co.,  U.S.).     Insulating  sheet  metal  and  other 

electric  conductors. 
15,451    H.'T.-H.  Co.  (G.E.  Co.,  U.S.)     Manufacturcof  refractory  electrical 

conductors  for  electric  lamps,  furnaces,  &c. 
10.051  Siemens  Bros.   Dyna.mo  Works  &   Parker.     Dynamo-electric 

machines. 
10,11)0   HioHFIEin.      Supplying     current     to     electric  motors  in  series 

systems. 
10..500  Lake  (Sanford).     Electric  self-winding  clocks. 
ll)..531    B.T.-H.    Co.    (G.E.   Co..   U.S.).     Supports   for  the  lilaments   ot 

electric  incandescent  lamps. 
10.778  Wright.     Printing  telegra])h  receivers. 
17.040    Newman  &  Lodce      Apphcation  of  electricity  for  stnnulatuis 

vcsetable  growth. 
17.2.54  Le  Fevre.      Portable  electric  massaging  and  like  a|)parat\is. 
18.101   Wunnek'sche   Bitimen-Werke  Ges.     .Manufaiture  of  electric 

insulating  materials.     (Date  applied  for.  29/4/07.) 
18.259  B.T.-H.  Co.  (G.E.  Co..  U.S.)     Electric  heating  devices. 

18.201  B.T.-H.   Co.     (G.E.   Co.,   U.S.)     Laminated  core  structures   for 

dynamo-electric  machines. 
18,329  Warwick   Machinery  Co.      (G.E.  Co.,  U.S.)     Fluid  admission 
nozzles  for  turbines. 

18.070  JIey'er.     Transmitting   signals   to    a   dist.ance    by    alternating- 

currents.  (Date  applied  for,  25/10/00.) 
18.742  Heys.  (Scott  Electrical  Co.)  Arc  lamps. 
19..540  CoDD.     Magneto-ignition     apparatus     for     internal-combustion 

engines. 
19,697  VoN  Kando.     Suspension  of  electric  motors  for  electric  vehicles. 
19.855  Boyden.     Electrical  switches. 

20.202  SIEMEN.S  Bros.  Dynajio  Works.   (Siemens  Schuckertwcrke  Ges.) 

Rotary  converters. 
20.814  British  Insulated  &  Helsby-  Cables.  &  Allen.     Cable  con- 
necting devices. 
21,077  Allison  (Behan).     Electromotors. 
21,107  PiRDSCHUN.     Switches  for  electric  circuits. 
21.299  Bellini  &  Tosi.     Directed  wireless  telegraph.v. 
21.827   L.^TOUR.     Single-]ihase   series   alternating   current    commutator 

motor,s.      (Date  applied  tor.  3/ltV0(i.) 
22.085  ScHWARZWAI.DKR.      Electric  batteries. 
22.224  Zander  (Held).     Case  for  electric  indicators. 
22.1)05  Siemens  Bros.  Dynasio  Works.    (Sicmens-Schuckerlwcrke  Ges.) 

Systems  of  electric  power-transmission  for  driving  ships'  pro- 

])ellers  and  other  ajiparatiis. 
22.808  PoppK.     Electrical    contact     breakers    for    internal-combustion 

entrines. 
23.199  TiMAR  &  VoN  DHEtiEK.     Arc  lamps.     (Date  applied  for.  4/9/07.) 
23.239  Beromann.     Switches. 
23.580  Weman.     Galvanic    element    and    njanufacturing    same.      (Date 

ajiplied  for.  27/IO/W'-) 
24.023  Cly'MER    &     Woodhoisk.      Electro-medical    ai)paratus.     (Date 

ajiplied  for.  7/11/00.) 

24.071  SlEJiENS-ScHUCKERTW  ERKE   Ges.      .Arrangements   on   electricity 

nutcrs     for     determining     maximum      consumption.     (Date 

applied  for.  8/11/00.) 
24.S7I    \'lAI,ARD-Goui>ou.      A"a|)our  lamps  or  burners. 
25.313  Ai.i.oEMEiNE      Elektricitats-Ges.     Alternating-current     eom- 

mutating  machines.     (Date  applied  for.  1.5/11/00.) 
25.792  Stratton.  Beaver  k  Claremont.     .loint  boxes  for  cables. 
25.9til    HosKEN.     .Automatic  sand-valve  opener  for  tramcars  and  other 

electrically-driven  vehicles. 
26,920  Siemens  Bros.  &  Co.  (Siemens  &  Hal.ske  .Akt.-tlcs:).     Electrical 

loi-king  a|>paratus  for  railwa.y  signals. 
20,937   Evans.      Coin-operated  apparatus  for  controlling  the  supply  of 

elect  riiity. 
27.177    I5AKC1.AY.      Insidators.      (Date  applied  for.  22/7/07.) 
27.385  CowpER-t^oLES.      Electro-deposition  of  metals. 
27,739  .Iankiek.     .Arc     lamps     and     electrodes.     (Dale     a])]ilicd     for, 

20/12/00.) 
28,451    Herrmann.      Lengthenim;  the  binning  life  of  electric  lamps. 
28.034   Lam.me    &    .Stoker.      lOlcctric    locomotives    or    motor    vehicles. 

(Date  applied  for.  5/1/07.) 

1 908  Specifications. 
.35  Weissenrorn.     Electrical    pattern    for    the     manufactuie    of 
jac(juard  cards. 
889  .Amai.c.amatedRadio-TeleoraphCo.     Radio-telegraphy.  (Date 

applied  for,  14/1/07.) 
898  Bosch.      Bearings     for    electromagnetic     sparking     machines. 
(Date  applied  for.  23/9/07.) 
1.427  De  Forest.     .Space  telegraphy.     (Date  applied  for,  29/1/07.) 
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COMPANIES'  MEETINGS  AND  REPORTS. 

BROWN,  BOVEEI  &  CIE.  A.G.  (MANNHEIM).— The  report  for  the  year 
ended  March  states  that  the  works  were  agaiji  well  employed,  thous;h 
many  orders  were  booked  at  greatly  reduced  rates.  The  manufacture 
of  steam  turbine  generating  sets  formed  the  chief  feature  of  the  year, 
and  a  number  of  repeat  orders  were  received,  including  a  steam  tur- 
bine of  3,000  kw.  for  Cologne  electricity  works.  The  electrical  depart- 
ment was  also  busil^'  engaged,  especially  on  polyphase  motors  for  steel 
works,  mines,  &c.  The  profit  was  M. "2,570.980  (£128,549),  against 
M.  2,163,188  (£108,159)  in  1906  7.  A  dividend  of  6  per  cent,  (the  same 
as  last  year)  has  been  declared. 

DUMBARTON  BURGH  &  COUNTY  TRAMWAYS  CO.— The  directors' 
report  states  that  the  profit  for  the  year  is  £3,870.  16s.  8d.,  which  the 
directors  recommend  should  be  applied  in  [laymcnt  of  the  preference 
dividend,  and  to  carry  forward  £1.730.  Is.  lOd.  The  Dumbarton 
Burgh  tramways  were  taken  over  on  .Tan.  1, 1908,  and  have  since  been 
operated  by  the  company.  The  county  tramways  have  been  con- 
structed, and  the  first  section,  from  Dumbarton  to  Alexandria,  was 
opened  for  traffic  on  May  7.  The  through  route  from  Dalmuir  to 
Balloch  was  opened  on  .Tune  25.  The  branch  line  (1  mile  long)  from 
Alexandria  to  .Jamestown  is  practically  complete.  The  traffic  receipts 
froni  the  tramA\ays  have  been  satisfactory. 

LISBON  ELECTRIC  TRAMWAYS  CO.  (LTD.)— At  a  meeting  of  the  de- 
benture holders  on  Wednesday  a  resolution  ivas  adopted  to  modify  the 
rights  of  the  debenture  holders  and  to  authorise  the  trustees  to  concur 
with  the  company  in  executing  a  proper  and  sutticient  supplemental 
trust  deed . 

LONDON  GENERAL  OMNIBUS  CO.  ;LTD  )— The  receipts  for  the  year 
ended  .June  were  £1,116,184,  or  £43.253  less  than  in  1906-7,  while  the 
expenditure  was  £1,245,346,  an  increase  of  £41,107.  The  falling  oti' 
in  receipts  is  attributed  to  bad  weather  and  increased  competition 
with  the  L.C.C.  tramways,  and  the  increase  in  expenses  to  the  high 
price  of  corn  and  the  greater  number  of  motor  "buses  worked  by  the 
company. 

MERSEY  RAILWAY  CO.— The  chairman  (Mr.  .Tas,  Falconer)  stated  at 
the  meeting  on  Wednesday  that  during  the  past  six  months  there  had 
been  a  further  increase  in  the  number  of  passengers  and  in  the  receipts. 
For  tlie  12  months  ended  .June  30  last  the  total  receipts  exceeded 
£100,000,  compared  with  £61,250  in  the  last  year  of  working  by  steam 
power.  In  the  last  half-year  of  working  by  steam  power  (ended 
Dec.  31, 1902)  the  receipts  a'mountedto  £29,470,"  compared  with  £51,784 
in  the  past  six  months,  an  increase  of76per  cent..  In  the  same  period 
the  number  of  passengers  had  risen  from  3,357,000  to  6,867,000,  while 
the  season  tickets  had  increased  from  1,595  (yielding  £2,646)  to  5,882 
(yielding  £6,849).  The  increased  revenue  had  been  obtained  notwith- 
standing a  .substantial  i-eduction  in  the  aver.age  fare  per  passenger. 
The  figures  proved  that,  as  the  outcome  of  the  excellent  train  service 
provided,  there  was  a  steady  development  going  on  of  the  district 
served  by  the  line.  The  result  of  the  past  half-year's  working  was  all 
the  more  satisfactory  in  view  of  the  fact  that  it  was  achieved  in  cir- 
cumstances not  entirely  favourable  to  a  railway  running  through  a 
tunnel.  Apart  from  the  liad  trade  which  had  prevailed  in  the  district, 
and  which  naturally  affected  travelling  on  a  line  like  theirs,  the 
weather  was  bright  and  calculated  to  tempt  jicople  to  take  advantage 
of  other  travelling  facilities.  The  only  item  of  importance  in  the  ex- 
penses was  the  heavier  coal  bill.  The  hopeful  future  of  the  railway 
was  that  with  electric  traction  the  working  expen.ses  did  not  increase 
in  anything  like  the  same  proportion  as  the  receipts  did.  They  were 
jiractically  .stationary,  and,  therefore,  as  the  receipts  improved  the  net 
jirolit  was  bound  to  increase  to  a  much  larger  extent  than  would  have 
been  the  ca-se  with  steam  working. 


NEW  COMPANIES,  STATUTORY  RETURNS, 
RECEIVERS  AND  MANAGERS,  &c. 


NEW  COMPANIES, 

BAT  MEIER  CO.  (LTD  )  (99,327.)  Hog.  Ai.g.  27,  capital  £20,000  in 
£1  shares  (12,000  preference),  to  carry  on  the  business  of  manufac- 
turers of  iind  dealers  in  electric,  gas  and  water  meters,  Jfcc.  I'rivali' 
companv.  First  directors,  (',.  Hcelev,  F.  A.  Broe(|  and  1*.  Berlin. 
Ileg.ollicc,  3,  Eden  street,  Hamp-lcad  n.ad,  l,Hnd,,n,  N.W. 

DYNAMO  ELECTRIC  CAR  TRANSMISSION  SYND.  (LTD.)  (93,351.)-- 
Rcg.  Aug.  Ji7,  (-apilnl  £2,0D0  in  £1  sharcH  to  adopt  an  agreemonl  for 
tlio  purena.HO  nt  ecrlniri  patents  and  a[>pli('atiunH,  iind  to  carry  on  the 
busines.s  indicateil  by  tlu;  title.  I'rivale  companv.  First  directors, 
A.  r.  Wright  and  A."F.  H.  Uotopf. 

MACDONALD,  8YER  &  CO.  (LTD)  (99,30O.)-ncg.  Aug.  24,  .-apit.il 
£1,000  in  £1  sliari's,  to  c.irry  on  the  business  of  cnnHulting,  cix  il  /ind 
electrical  and  gencial  eJiginecrs,  iVc.  I'rivate  eonipiiny.  Firsl  direc- 
tors, (J.  H.  Sycr  (mivnancri  atid  J.  W.  Fletcher.  Kes.  olliee,  41,  Snow- 
hill,  l,imdon,  K.C. 

STATaiORY  RETURNS. 

CARBONE  ARC  LAMP  SYND.  (LTD.,  K.iuii.  I..  Hoc.  3,  1907,  gives 
cupilsl  as  £9,880  in  .shares  of  £1  each,  of  which  7,507  ordinary,  190 
A  deferred  (Uiil  190  B  deferred  have  been  taken  up.  £1  |)er  share  has 
been  callcfl  up  on  107  ordimiry.  £7,880  is  considered  as  paid  on  7,600 
ordiiury,  190  A  deferred  ami  190  II  deferred.  MortKnge*  and  otmrnes, 
nil. 


CHISWICK  ELECTRICITY  SUPPLY  CORPN.   iLTD.i— Return  to  .Tune  3 

gives  capit.d  as  £100,000  iii  99,930  ordinary  and  100  founders'  shares 
of  £1  each,  of  which  62,700  ordinary  and  100  founders'  have  been 
taken  up.    £62,800  has  been  paid.     Mortgages  and  charges,  £50,000. 

COUNTYOF  NORTHAMPTON  ELEC.  POWER  &  TRACTION  CO.   (LTD.)  — 

In  return  to  .Tune  25  capital  is  £25,000  in  £10  shares,  all  of  wliich  have 
been  taken  uj)  and  paid  fc^r  in  full.      Mortgage  and  charges,  nil, 

CITY  OF  BIRMINGHAM  TRAMWAYS  CO.  (LTD.)— Tlie  capital  in  return 

to  May  17  is  £1,000  000  m  120.000  ordinary  and  80,000  preference  shares 
of  £5  each,  of  which  60, COO  ordinary  and  40,000  preference  have  been 
taken  up.  £5  per  share  has  been  called  up  on  6,047  ordinary  and  £1 
per  share  on  53,953  ordinary  and  £5  per  share  on  40,C03  preference, 
and  £28?, 191  has  been  received,  including  £3  paid  on  three  shares  for- 
feited.    Mortgages  and  charges,  £300,000. 

LLANGOLLEN  &  DISTRICT  ELECTRIC  LIGHT  &  POWER  CO.  (LTD.)- 
In  return  to  June  15  capital  is  £6,000  in  3,500  jireference  and  2,500 
ordinary  shares  of  £1  each,  of  which  2,114  have  been  taken  up.  £1 
pel'  share  has  been  called  up  on  2.114  and  £2,110.  15s.  has  been  re- 
ceived, leaving  £3.  5s.  in  arrears.     Mortgages  and  charges,  £2,000- 

PETERBOROUGH  ELECTRIC  TRACTION  CO.  (LTD.)- Return  to  May  12 

gives  capital  as  £60,000  in  6,000  ordinary  ami  6,000  preference  shares 
of  £5  each,  of  which  4,000  ordinary  and  4,400  preference  have  been 
taken  up.  £5  per  share  has  been  called  up  and  paid.  Mortgages  and 
charges,  £21,000. 

MORTGAGES  AND  CHARGES. 

CALMONT,  KING  &  CO.  (LTD.)— Particulars  of  £2,000  debentures, 
created  by  resolution  of  Aug.  7,  1908,  have  been  riled  pursuant  to 
sec.  10  i3)  of  the  Comijanies  Act,  1907,  the  amount  of  present  issue 
being  £500.  Property  charged,  company's  undertaking  and  property, 
present  and  future,  including  uncalled  capital.     No  trustees. 

RECEIVERS  AND  MANAGERS. 

ECCO  BATTERY  &  ELECTRICAL  CO.  (LTD.)— Notice  of  appointment  of 
C.  L.  Davies,  C.A.,  1,  Lombard-court,  London,  E.C,  as  receiver  and 
manager  on  May  18, 1908,  under  powers  contained  in  debenture  dated 
Jan.  11,  1907,  has  been  filed  pursuant  to  sec.  11  (2)  of  Companies'  Act, 
1907. 


CITY  NOTES. 

MEMORANDA  (Se|)t.  3).— Bank  rate^2J  per  cent,  (since  May  28, 1908). 
Price  of  silver,  25,';-,  — 2J[,VI.  per  oz.  Consols  85j — S5J  for  money  and 
851—85;  for  account.  (Jonsols  Pay  Day,  Oct.  1;  Stock  and  Shares 
Continuation  Days,  Seiit.  9  and  28;  Ti"cket  Days,  Sept.  10  and  29; 
Pay  Days,  Sept.  11  and  30. 

Prices  of  Met.m.s  (London). — Copper,  cash,  60^ — 60^  ;  three 
months,  614— 6I3.  Lead,  English,  133-13.^;  foreign,  13i-13i 
Spellvr,  foreign  cash,  19.3— 19i.  Tin,  English,  131—132  ;  foreign,  cash, 
132i— 132|,  three  months,  133^  — 1355.  Iron,  Cleveland,  cash,  52/8  — 
52,9,  three  months,  52,'2— 52/4. 

BANK  FUR   ELEKTRISCHE    UNTERNEHMUNGEN,    ZURICH.— For    the 

ycai  enilcd  .Tunc  .1  dividriid  of  10  per  cent    has  biLMi  decl.ired,  against 
9y  jier  cent,  tor  (lie  previous  year. 

BRITISH  INSULATED  &  HELSBY  CABLES  (LTD.)— An  interim  dividend 
at  the  rate  of  8  per  cent,  has  been  declared  for  the  half-ye;ir  ended 
June  30,  payable  Sept.  16. 

CROSSLEY  BR03.  (LTD,)— Owing  to  depression  in  trade  and  the  uu- 
selllcd  outlcHik,  llic  directors  regret  that  it  seems  to  them  undesirable 
to  pay  a  higher  dividend  than  at  the  rate  of  5  per  cent,  on  the  ordi- 
nary shares  for  the  half-year  ended  dune  30. 

GENERAL  ELECTRIC  CO.  RUSSIA). —The  net  profit  hu-  the  past  vear 
w.is  511.470  n.ublis,  ag.iinsi  459.050  roubles  in  1906  7.  A  dividend  of 
4  per  cent.  (.igMiii^l  7t  \tvy  cent.)  b;is  been  declared. 

GLOBE  TELEGRAPH  &  TRUST  CO.  iLTD)  — Interim  .|uarlcrly  dividends 
of  3s.  per  share  on  the  preferred  .shares  and  2s.  per  siiiro  on  the  ordi 
nary  shares  have  been  (Icelared. 

MACKAY  COMPANIES.— Regular  (|U,iitcrly  dividends  of  1  per  cent. 
on  till'  protcircd  shaies  and  of  1  per  ^ent.  on  the  common  shares  in 
the  Mackay  companies  will  be  paid  on  Oct.  1.  The  transfer  bjuks  will 
not  lie  <'losed. 

MONTE  VIDEO  ELECTRIC  LIGHT  CO.— The  profits  for  the  year  emlcd 
.luiii'  hisl  were  S14(),787  gold,  .'iii  iiicretuso  of  over  $21,000  compared 
with  the  preceding  year.  The  lamps  connecleil  for  private  lighting 
havi'  increased  by  12,434  incaudesecuts  and  59  ares. 

PUEBLA  TRAMWAY,  LIGHT  &  POWER  CO.  (LTD.) -The  aceouid  s  for 
the  b;ill  yi':ii  riiiliil  lice.  31  l.ist  .'bnui'il  a  net  piofil  lafler  proviilinn 
fill'  blind  inlciist,  \c,)  iif  t'7,463,  fiiun  which  has  been  dediietcd  corlaiii 
preliniiniiry  e>:pon.ses,  leaving  £6,755  to  he  carried  forward. 

STOCK  EXCHANGE  NOTICES  —The  Stock  Exchange  coinmiltce  have 
nnlrred  S45'i, 600  additional  (irst  mortgiige  6  per  cent,  gold  linudsof 
the  It f I  ill  .liiiiiirii  Trnmiiaij,  l.iijli/  ,t-  I'oncr  Co  ( /,'d.)  to  lie  iplotcd. 
The  committee  luivo  liecn  iisUed  to  appoint  a  special  ROtlling  day  in 
provisional  cortilieules,  fully  and  partly  |mid,  for  £37,500  4J  \wt  oont. 
debenture  slock  of  the  Uourin-moiith  it-  f'oolf  Klrt'trieili/  Sii/i/ifii  t'o. 
(f.lil  )  and  lo  graut  n  ipmtation  to  n  further  issue  of  2.077  £10  fully 
|iaid  shares  of  the  I.niiiirkiliirr  'I'lamidti/K  Co, 
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ELECTRIC  TBAMWAT  AND  RAILWAY  TRAFFIC 
RECEIPTS. 


Line 


AbordocD  Oorporfttlon  

Alrdrto  

Axi^lO'ArgCDtlno 

Ajrr  Corporation 

BakorSt.A  Waterloo  Ry.... 

BuQtiley 

Barrow  

Bath  Klectrto  Tmrna,  Ltd- 

Birkenhead  Corporation  ... 

BirminHham  Corporation... 

Birmingham  &  Mid 

Blackburn  Corporation 

Blackp3ol  Corporation 

Blackpool  and  Fleetwood... 

Bolton  Corporation 

Bombay     

Bournemonth  Corporation- 
Bradford  Corporation 

Brighton  Corporation    

Bristol  Trams  &  Carriage... 

Burnley  Corporation 

Burton  Corporation   

Bury  Corporation   

Calcutta  Tramways  Co 

Cardiff  Corporation  

Oavehill 

Central  London  Railway  ... 

Charing  C.EutitoD  &  H'stead 

Chatham  &  Dist.  Lt.  Rys. .. 

City  &.  South  London  Rly.. 

City  of  Birmingham  

Colchester  Corporation...., 

Cork  Klectric  Trams  Co.  ., 

Croydon  Corporation     ..... 

Devonport  &  Dist.  Trams.. 

DoTer  Corporation 

Dublin  &  Lucan  Railway.. 

Dublin  United 

Dudley-Stourbridge 

Dundee  CorporatiOD 

East  Ham  Council 

Eieter  Corporation , 

Falkirk  and  District  

G-atesbead  &  Dist.  Trams.. 

Glasgow  Corporation 

GlosBop 

Gravesend— Northfleet — 

Great  Northern  &  City  BIy.. 

Gt.  Northern,  Piccadilly, &o. 

Greenock  &  Port  Glasgow... 

Hartlepool  Tramways    

Hastings  Elec,  Trams  Co.... 

Hone  Kong  

Buil'l-jr^lkld  Corpii 

Hall  Corporation 

Dford  DifttricE  Council 

Ilkeston  District  Gooncll ... 

Ipswich  CurporatioD 

Isle  of  Thanet  Co 

Jarrow    

Eeighley  Corporation    

Kidderminster  it  District... 

Lanarkshire  Trams  Co.    ... 

Lancashire  United 

Leamington 

Leeds  Corporation 

Leicester  Corporation    

Lcith  Corporation  

Lincoln  OorporatiuQ  

Liverpool  Corporation  

Liverpool  Overhead  Rly.  ... 
•London  County  Council  ... 

London  United   

Lowestoft 

Maidi<ton6  Corporation 

Manchester  Corporation  ... 

Mersey  Railway 

Merthyr 

Metropolitan  Dist.  Railway 

Metropolitan  Elec.  Trams... 

Uiddleton 

Nelson  Corporation    

Newcastle-on-Tyne  Corp. ... 

Newport  (Mon.)  

Northampton  Corporation . 

Oldliam,  Ashton  &  Hyde  ... 

Oldham  Corporation 

Perth  (N.lJ.)Corporation  ... 

Perth  iW.A.)  Kl«c.  Trams... 

Peterborough   

Portsmouth  Corporation  ... 

Potteries    

Preston  Corporation 

Botbecham  Corporation   ... 

Bothesay  

Ealford  Corjioratiou    

Bbeeroess  

BhefHeld  Corporation 

Singapore  Trams  

South  Metropolitan    

Booth  Staffs 

Bouthend  Corporation  

Booth  port  Tramways 

Sta'yb«l;^..-,Hy'l.  ,A:c.,Jt.Bd, 

Bunderlaud  Corporation  ... 

Bonderland  Ditiirict  

Swansea  Trams  

Swindon  Corporation    

Taunton    

Tynemouth  and  District  ... 

Tyne^ide  Trams  Co 

Wallasey  District  Council... 

WalsaU  Corpn 

Warringto-i  Corpn.    

West  Ham  Corporation 

Weston-supur-Ware    

Wolverhampton  Co 

Wolverhampton  Corpn 

ft*iSrorcester 

I^VrexImm 

■lorkahire  W.R.  Trams  '..'." 
^■rtshireWoollcn  District. 

W 


Wmk 


Ino. 

01  Deo. 

(a) 


AaoBseATi 


^^eu'.'!  *— -'■ 


Aug. 


a 

io 

1,720 

31 

3H 

26 

23,590 

■i\) 

4U0 

89 

2,C15 

31 

330 

31 

so; 

>6 

m 

39 

6,oi;2 

14 

763 

2a 

1,060 

3/ 

2,051 

29 

1.193 

30 

2,210 

D 

K33,34t 

36 

2,233 

29 

4,986 

3U 

1,161 

■ii 

4,916 

29 

1,167 

30 

283 

30 

1,133 

29 

R1S,SpOO 

23 

2,223 

21 

130 

29 

6,580 

29 

2,660 

37 

874 

30 

2,843 

31 

3,61! 

3>> 

2U 

21 

480 

2i 

1,227 

21 

499 

29 

377 

28 

147 

38 

6.433 

21 

941 

26 

1,336 

29 

808 

28 

371 

31 

"996 

29 

16,909 

28 

123 

31 

243 

29 

1,174 

29 

4.370 

3i 

641 

21 

298 

37 

1,512 

39 

$7,662 

29 

1,527 

3:i 

2,357 

211 

418 

26 

144 

29 

455 

29 

1,548 

21 

116 

27 

166 

21 

135 

27 

1.321 

26 

1,583 

21 

212 

29 

6,462 

29 

2,034 

2'J 

617 

29 

131 

22 

10,928 

30 

1,398 

23 

35,359 

23 

6,595 

29 

451 

39 

190 

2,1 

1,800 

21 

207 

29 

8,273 

21 

6.456 

21 

485 

2) 

136 

2) 

3.712 

29 

658 

2J 

473 

21 

721 

30 

2,164 

23 

173 

28 

1,207 

21 

139 

29 

2,420 

21 

1,600 

26 

741 

27 

630 

21 

636 

31 

4,120 

19 

79 

30 

6,423 

23 

$8,S10 

21 

S.J3 

21 

831 

26 

741 

21 

426 

29 

720 

SO 

1,2H 

20 

612 

21 

1,091 

26 

141 

il 

46 

31 

331 

26 

436 

39 

981 

29 

519 

27 

361 

19 

'487 

21 

4S0 

2i 

79) 

31 

331 

21 

lis 

30 

1,213 

31 

971 

+         63 

9 

+    6,393 


35 

610 

12 

12 

168 


21. 
88 

-  108 
125 

+       114 

80 

+  n3,47o 

-  282 

-  147 
103 

-  46C 

91 

17 

10 

+    11378 

16 

+         31 

-I-    2,340 

+       515 


127 
30 
31 

337 
23 
45 
16 
2,437 
45 
73 

157 


-  620 

9 
32 

-  313 
+       870 

58 

61 

289 

-  5212 

95 

-  7 
63 

3 
72 

-  21S 

11 

18 

12 

+         27 

+       103 

+         20 

+  9 

9i) 

+         18 

7 

-  199 

-  125 
+    4,641 

-  1,W1 


+         64 

18 

+    1,553 

+    l.SOl 

+        35 

13 

88 

28 

5 

+  6 

3 

3 

-  123 

4 

-  39/ 

-  112 

32 

8 

+       143 

-  311 

4 

-  127 
+    «2» 


40 
40 

ll'6 
70 

366 
82 

601 
41 
8 
II 
44 
43 
24 
5 

"  44 
43 
63 
1» 
1 
97 


13 
33 
31 

15 
9 
33 
33 
34 

si 

33 
23 
21 

23 
31 

21 
31 
23 
40 
33 
22 
(23 
9 
22 
33 


33 
32 
8 
8 
33 
tl5 
22 
22 


13 
33 
33 

9 

9 
33 
33 

9 
35 
22 
22 
22 
21 
22 
48 
33 

8 
33 
34 
34 
33 
22 

9 

ills 

22 
31 
9 
121 
31 
48 
22 


33 
33 

§21 
22 
22 

§21 
33 

123 
l.i 
35 
33 


33 
(23 


122 
22 
43 
33 

33 
33 
8 
8  21 
35 
31 

33 
33 
12 
33 
33 
36 
33 


£ 

30,341 

7,383 

067,872 

6,139 

25,335 
6,t77 
8,281 

26,173 


137,9t6  +  6,2:1 

26,831  +  833 

2f,981  I  <-  1,108 

31,511  +  13 


1 

DO.  or 

Don.  (a) 

£ 

+ 

So 

+ 

68 

+ 

108,361 

•H 

14 

+ 

4,710 

•I- 

307 

280 

- 

1,592 

53.560 
Bl,lU0.352 
38,131 
105.368 
22,267 
173,739 
27,338 

6,125 

26,677 

R 118,052 

49,099 

3,117 
62,597 
28,750 
36,163 
26,111 
92,257 
■  1,929 
15,761 
32,135 
15,303 

6,371 

1,355 
50,318 
27,939 
18,2(9 
19,213 

7,261 

33,467 

221,000 

5,362 

7,094 

11,301 

43,400 

17,796 

8,035 

12.827 

}2r5,763 

36,107 

52  919 

10,174 

3,105 

9,274 

26,665 

3,689 

1,446 

3.869 

44,229 

45,960 

6,635 

148,671 

20,852 

8,699 

2,657 

362.213 

13,381 

725,941 

331,671 

9,693 

4,112 

16,539 

7,009 
78,315 
188,993 
12,279 

3,168 
86,627 
16,090 
10,641 
19,911 
46,951 

2,490 
48,170 

4,356 
48,023 
60,238 

6,233 
13,!73 

7,763 
105,374 

1,916 
127,678 

37,035 
39,231 
10,799 
9,613 
17,731 
23,917 
20,6  7  u 
31,165 

1,377 
7,850 
3,615 
30,655 
18,616 
8,112 

4,902 
15,225 
10,803 
9,373 
3,381 
42,833 
30,642 


+  1,167 
+  R?12,619 
2,180 


937 

662 

416 

1,057 

616 

1.882 

116,163 

466 

250 

18,901 

6,040 

1,001 

1,375 

236 

133 

487 


_ 

128 

¥ 

93 

162 

_ 

52 

_ 

11,234 

_ 

1,012 

+ 

1,288 

1,086 

- 

147 

+ 

131 

+ 

406 

372 

1,026 

_ 

2,702 

+ 

8,425 

4,274 

— 

1,568 

ELECTRICAL  COMPANIES'  SHARE  LIST. 


nlLASI 

a  oivi 


511,519 

221 

42 

662 

41 

225 

3S9 

460 

7 

166 

3.814 

3,470 

379 

4,687 

128 

48 

77 

6,8£8 

2,002 

80,785 

2,988 

161 


203 

64 

11.970 

37,4591 

495 

IfO 

5,.568 

937 

656 

170 

731 

107 

935 

49 
462 
886 
327 
125 

48 
631 

23 
571 

686 

430  I 

785 

638 

347 

b.ail 

1,.')71 

1,417 

77 
478 
321 
96i 
1,211 
117 


123 


363 
SO 


1)  Tlicst'  uomparisona  »-c  with  the  oonreipon 
■  Plus  2  iija.    •  Partly  ei«st:io.-i 


liD<:  period  last  year.      ^  PIoh  3  days. 

.Minus  3  days       \  Utaua  3  day^ 


60 
4'6 
60 

4J% 
3/« 
4JX 
4  6 
86 
4% 
2,6 
2/3 
4% 
2'S 
2/6 
4j% 
6,0 
10  6/0 
St.:  6% 
St.,  4i% 
6  2% 
6'  6% 
1P|  4/0 
10'  6  0 
St. 
St. 


KAHB. 


ELECTRICITY  SUPPLY. 


4J% 

4i% 

3/6 

2,6 

4i5! 

4/6 

4/0 

6% 

4% 

4% 

4J% 
1/6 
3/0 

4% 

26 

2/3 

41?. 

3*% 

4J'i 

4% 

4i% 

S« 

6% 

4% 

3% 

4i% 

6/0 

2  6 

4'o 

6/0 

3/6 

3i% 

4% 

4/0 

0/6 

0/85 

4J% 

2/6 

2/6 

4i% 

6/0 


4% 

6/6 

44% 

44% 

9>. 

4% 

4% 

3/0 

by. 
ax. 

iy. 

2V, 
i/, 
i'i 
2/6 

ir< 

6/, 
6% 
5% 

6//' 
i/. 
6/0 
6/0 

6/9 
i/. 
4/0 


St.'  iiZ 
10 1  »/. 


Prloe 

Wed.. 

Sept.  2. 


10  -lOJ 
9J-10 

IPj-irj 

ICO  -108 

4* -6 

94 '-97 
03-7} 
«J-7J 

99  -102 
31-4 
4"-44 

93  -90 
!\  -1 
S"-3i 

10) -103 
OJ  -lOj 

llj-12i 

122  —125 

101  —104 

2j— 3 

3a-4j 

m  -loS 
137   -111) 

99  -102 
43-61 
6  — 6i 

97  —100 
6  —61 
71-8} 

6  -ei 

91  —97 


BATB  X 

TISLD- 

ED. 


DIVIDEND 
DDE. 


97 


6/. 
Hi 

4>. 
f/0 
6/. 

i'y, 
4% 
6/0 


0/6 

i% 

3J4 
3U 

34; 


Bournemouth  ft  Poole  Klec,  Snp.  Ord 
Do.     4*  per  Cent.  Cum.  Pref.  

Do.     6  per  Cent.  Cum.  .Second  Pref. 

Do.    4J  per  Cent.  Deb.  Slock  (red.) 
Bromley  (Kent)  EI.  Lt.  &  Power  Shares 

Do.  Do.  l9t  Dehs, 

Rrompton  ft  Kensington  Elec.  .Sup.  Ord, 

Do.     7  per  Cent.  Pref. 

Central  Elec.  Sup.  CoAX  On«r.Db.Stock 
ChariD(;Cro«s(W.End  ft  City)EI.Sup.Co. 

Do.    44  r^r  Cent.  Pref.  

Do.    4  per  Cent.  Deh.  Stock  (red.).... 

Do.    City  Undertaking  4*%  Cm.  Prel 

Chelsea  Electric  Supply  Ord 

•   Do.     4J  per  Cent.  Deb.  Stock  (rod.)  . 
City  of  London  Electric  Lighting  Ord. 

Do.    6  percent.  Cum.  Pref.  

Do.     6  per  Cent.  Deb.  Stock  (red.).... 

Do.  4*  per  Cent.  2nd  Deb.  Stock  (red.) 
Countyof  Durham  Elec.  P.D.  Ord 

Do.     5  per  Cent,  non  Cum.  Pref.  

County  of  London  Elec.  Supply  Ord 

Do.     6  per  Cent,  Cum.  Prof. 

Do.    4iX  Deb.  Stock  (red.)    

Do.    Second  Deb.  Stork 

Folkestone  Electricity  Supply  Co.  Ord. 

Do.     5  per  Cent.  Cum.  Pref. 

Do.    4J  1st  Deb.  Stock  (red) 

Hove  Electric  Lighting  Ord 

Keusingtou  A  Knightsbridge  Ord 

Do.     6  per  Cent.  1st  Pref. 

Do.     4  per  Cent.  Deb.  Stock  (red.) 

Kensingtn.  ft  Kngtbg.  Co.  &  Netting  Hill 

Co.  (.Joint  Station)  4%  Deb.  Stock  (red.) 

Kent  Elec.  Power  Co 

London  Electric  Supplr  Ord 

t  Do.    6  per  Cent.  Pref! 

Do.    4  per  Cent.  1st  Mort.  Deb 

Metropolitan  Electric  Sup.  Ord , 

Do.     4J  per  Cent.  Cum.  Pref.  , 

Do.     4  j  per  Cent.  Deb.  Stock  1st  Mort, 

Do.  sIperCeut.Mrt.  Deb.Stock(red.)|  84-81 
Midland  Elec.  Corp.forP.D.lstMort.Db.'  94  -9; 
Newcastle  &  Dist.  Elec.  Ltg.  Ord |       '=—8 

Do.     4*perCeDt.  Deb 94-91 

Newcastle  Elec.  Supply  Ord '       58~5, 

Do.     6  per  Cent,  non  Cum.  Pref.  |       Bi-6| 

Do.  4  per  Cent.  Mort.  Deb.  red.  1907. 
Northern  Counties  Elec.  Sup 

Do.     4A  per  Cent.  Deb 

Notting'Bill  Electric  Ord 

Oxford  Electric  Ord 

Do.     4  per  Cent.  Deh.  Stock    

St.  James'  &  Pall  Mall  Elec.  Ord 

Do.    7  per  Cent.  Pref.    

Do.  3*  per  Cent.  Deb.  Stock  (red.)  ... 
Bmithfield  Markets  Electric  Snp.  Ord... 

Do.     4  per  Cent.  Deb.  Stock 

South  I  ondon  Electric  Supply  Ord 

South  Metrop'n  Elec.  Lt.  &  Power  Ord, 
t  Do.     7  per  Cent.  Cum.  Pref 

Do.     4JlstDb.  Stk.  Red 

Urban  Electric  Supply  Ord 

Do.     5  per  Cent.  Cum.  Pref,    

Do.    4A  per  Cent.  1st  Mort.  Deb 

Westminster  Elec.  Sup.  Ord 

Do,     4J  per  Cent.  Cuiu.  Pref.    

ELECTRIC  RAaWAYS,TRAMWAYS,&c. 

Baker  St.  &  Waterloo  4^  Perp.  Db.  St 
Bath  Elec.  Trams  Pref.  Ord 

Do.     5  per  Cent.  Cum.  Pref. 

Do.  i\  1st  More.  Deb.  Stock  (red.) ... 
li'ham  ft  Midland  Trams  41  Ist  Db.  Stk. 
Bristol  Tramways  &  Carria'je  Ord 

Do.     Cum.  Pref.  (fully  paid) 

Do.     4  per  Cent.  Debs 

British  Electric  Traction  Ord 

Do,     6  per  Cent.  Cum.  Pref. 

Do.    6  per  Cent.  Perpetual  Debs 

Do.    4)  per  Cent.  2nd  Deb.  Stock 

Central  London  Orduiary  Stock 

Do.     4  per  Cent.  Pref.  Stock    

Do.     Deferred  Stock    

Do.     4  per  Cent.  Debs 

Charing  .X.^ustonftHinpstd  Per.Db.Stk. 
City  of  Birmingham  Trams.  S/iClu.Pref. 

Do.     4  per  Cent.  1st  Mort.  Dobs 

Citv  &  South  London  Ely.  Con.  Ord.  ... 

Do.    6  per  Cent.  Perp.  Pref.  (1S91)    ... 

(1890) 

(190!) 

(1803) 

4  per  Cent,  Terpetual  Debs 

Dublin  United  Trams.  Ord  

Do.     6  per  Cent.  Pref. 

Gt.  Northern  4l  City  Rly.  Pref.  Ord.  (4%) 
G.  Northern, Piccadilly  ft  Brompton Ord, 

Do.     4  per  Cent.  Deb.  Stock 

Hastings  ii  Dist.  Elec.  Trams,  6^.  Cm.  Pf. 

Do.      4i  Lb.  St 


Do. 
Do. 

Oo. 
Do. 


I  Imperial  Tramways  Ord,. 
!Do.  6  per  Cent.  Pref.  .... 
tDo  4 J  per  Cent.  Debs.  . 
I.  of  Thanet  E.  T.  ft  Lt.  0  per  Cent.  Pref. 

Do.    4  per  Cent.  Dob.  Stuck 

tLanarksliire  I'ralitways  

Lanes.  Utd.  Trams  6  i  Prior  Lien  Ub.  SI 
Liverpool  Overhead  Railway  Ord 

Do.    6  per  Cent.  Pref 

Do.    4  percent.  Deb 

London  Vnited  Trams,  i'i  Cum.  Pref.  ... 

Do.    4  per  Cent.  Ist  Mori.  Deb.  Stock 
Mersey  Con.  Ord.  Stock    

Do.    3  per  Cent.  Perp.  Pref.  

Metropolitan  Elec.  TramwajsOrd 

Do.     Def. 

Do.    6  per  Cent.  Cum.  Pref. 

Do.    4J  per  Cent.  Dob.  Stock  

Metropoldau  Kailway  Coii3ubdat«d  

i)o^    Surplus  Lands  .Stocks 

3i  per  Cent.  Preference , 

3)  per  Cent.  "  A  "  Preference  

3J  lie"-  Cent.  Coiiverliblo  Pref. 


Do. 
Do. 

Do. 
Do. 
Do. 


3» 


per  Cent.  Debenture  Stock 

per  '  >nt.  "  A  "  Ditto.. , 


93  -91 

k-i 

i-i 

86  -91 

91  -94 

lOi-Ui 

8i— 9i 

9d  —is 

li-U 

Sj-4i 

99  -99 

76  —78 

68  —70 

83  -87 

60  -63 

101  —101 
82  -84 

4J-4I 
97  — luo 
32  —33 
HI  —114 
1  l»  —112 
107  —11) 

102  —106 
ILO  -103 

llj-12i 

121 -laj 
1-1 

7-7i 

91  -93 
3  —1 

92  —96 
lU  —11 

9i  -104 

93  -93 

53  -tl 
»S-!'S 

92  —91 
Ii-13 
6J-6J 

81  -Si 
51-6} 

76  -81 
1  -3 
8  -6 

S-3 

,  s 

aj — 3U 

u-u 

92  -9o 
3c. i- 304 
Ij)  —67 
HI  —67 
7i3  —76 
73  -73 
90  —93 
8S  -91 


£  a. 

6  13 
«  10 

6  6 
4  7 
6  10 
4  H 

e  3 

i  13 

8  18 
6    6 


7 
17 
14 
0 
6 
9 
6 

5  17 

6  g 
4  2 
4  8 
6  7 
4  11 
4  10 
6  11 
6  U 
4  12 
4     2 


3  19 
6    0 


Mar,  Sept, 
Keb,  Aug 
Feb,  Aug 
Jan.  .lulv 
April,  Oct 
May,  Nov 

March 

Mar,  Bept 
June,  Deo 
Keb,  Aug 
Feb,  Aug 
Jan,  July 
Jan,  July 
March  . . 
Jane,  Dec 
Feb,  Aug 
Jan,  July 
June,  Dec 
Jan,  July 
April,  Oct 
April,  Oct 
Feb,  Ang 
Mar,  Sept  |  I'JJ 
JuD,Jttl7 
May,  Nov 
April,  Oct 
Mar,  Sept 
Feb,  Aug 
April,  Oct 
Feb,  Aug 
Jan,  July 


Business 
Wekk  10 

I_SkiT.   2 
iUigh-|  Low- 
eat.  1  est. 
I     10  I     .. 


4  16 

9I 

5  10 

6 

6  14 

0 

4  2 

0 

6  1 

6 

4  16 

6 

3  18 

0 

S  11 

0 

5  19 

0 

4  0 

0 

6  18 

(1 

4  7 

6 

10  12 

0 

5  6 

0 

5  17 

6 

4  0 

0 

4  5 

0 

M  13 

0 

6  14 

" 

4  19 

0 

4  17 

0 

8  0 

0 

4  6 

« 

4  2 

0 

6  15' 

0 

4  5 

8 

4  13 

0 

3  13 

0 

3  17 

0, 

4  15 

0 

5  6 

0 

4  0 

0 

4  19 

(1 

4  7 

6 

4  9 

3 

4  U 

0 

4  15 

3 

3  17 

6 

S  4 

0 

«  10 

6 

6  6 

9 

4  6 

0 

4  13 

9  ' 

7  7 

3  1 

6  U 

0 

^4  18 

0  , 

\   6  11 

0 

1  6  3 

"  i 

6  U 

A 

8  0 

ol 

4  13 

0 

7  11 

u 

4  13 

9 

— 

— 

- 

6  3 

6 

4  14 

9 

I  7 

0 

4  2 

0 

4  0 

6 

4  12 

0 

4  16 

0 

8  15 

3 

3  17 

II 

Feb,  Aag 
April,  Oct 
April,  Oct 
April,  Oct 
April,  Oct 
Mar,  Sept 
JaD,  July 

Jan,  July 
Apnl .... 
Jao,  July 
April,  Oct 
Jan,  July 
Feb,  Aug 

Feb,  Aug 
June,  Dec 
Feb,  Aug 
April,  Oct 
May,  >tov 
Feb,  Aug 
Feb,  Aug 
Feb  .... 
Jun,  July 
Jan,  July 
April,  Oct 
April,  Oct 
Feb,  Aug 
Feb,  Aug 
Feb,  Aug 
Feb,  Aug 
Feb,  Auif 
May,  Nov 
Feb,  Aug 
Feb,  Aug 
Feb,  Aug 
Feb,  Aug 
Jan,  July 
Mar,  Sei)t 
April,  Oct 
Mar,  Sept 
Mar,  Sopt 
Jan,  July 
Mar,  Sept 
Jjin,  Jufy 
F.;b.  Aug 
Jan,  July 
Feb,  Aug 
Feb,  Aug 
J  an,  July 
Jan,  July 
Jau,  July 
Feb,  Aug. 


April.,  . 
Feb,  Aug 
Jao,  July 

Feb,  Aug 
Feb,  Aug 
Feb,  Aug 
Feb,  Aug 
Feb,  Aug 
Jau,  July 
Jnn,  July 


3i 


n 


8.{ 


6     ,     71^ 
93J  I  93 


I.'; 

'j74 

7/ 

t.94 

51' 


4i'.'i 
98^ 


63=  I  83 


1031 


31 


'  (2 


7»1 


91 
33 

67 
83 

i'i 
914 
894 


6 

76 


93 

an 

844 
91* 


t  In  calonlatlDg  the  yield  allowacoe  ha«  been  made  for  aooroed  interest  bat  not  for  rcdemptioo 

t  Ki  Dividend 
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EL.ECTIMCAL.    COIMPAIVIES'    SHAJ«,E    TuIST.— Continued. 


I  Last 
iDrPi- 

Idend 


NAME. 


Prlco 
Wed,. 
Sept.  2. 


Ratr  % 

yiELD- 
FD. 


Dividend 

DCK. 


BUSINESS 

Wir.K  TO 

SFl'T.  2. 


(Last 
Divi- 

iDFND 


NAME, 


■■It. 

St 

St. 

St 

St.i 

St. 

St.! 

SI., 

6, 

I! 

St. 

1 

St. 
100 

'j, 

SI. 


3% 

*°/. 

('in 

0/6 

0,7" 
4% 
6V 
Sl/0 


ELECTRIC  RAILWAYS  &  TRAMWAYS- 

Metropolitan  District  Eailway  Ord 

Do.    Extension  Prcf.  (5  per  Cent.)   

Do.     Assented  F.'cf.  Pref.  (Int.  Guar,  tiv 

Und.  Blec.  Blys.  Co.  of  London,  Ltd.') 

Do.     3  per  Cent,  Consoltd.  Rent-cbarpe 

Do.    4  per  Cent.  Slidland  Rent-cbarge 

Do.     Guar.  Stock  4  per  Cent 

Do.    6  per  Cent.  Pfrp.  Deb.  Stock  I 

Do.     4  percent.  Ditto ] 

New  Gen.  Tract.  6  per  Cent.  Cum.  Pref. 

Potteries  Electric  Traction  Ord 

5  per  Cent.  Cum.  Pref. 


Continued. 
11  —12 
19  —S3 

48  -62     i 
73  —76 
'.S  —102 
17  -52 
113  —118 
71  —76 

1-i 

1-4 

■    I 


£  s.  d. 


6  14 

3  19 
3  18 
3  ]7 
5     2 


Do.    4*  per 


Cent.  Deb.  StoL-k'".'.'!.'.'.'.".'."  i     ^^ -;6 


76  —80 

:s  -82 

38  —42 

S-18 


1 

1 
1 
1 

E 
51 

St.! 

St. 
6 

Bt. 

2j 
2 

St. 

St. 
5 
6 

St. 
1 

St. 
1 
1 
II 
ll 
1 
3 

100 
1 
6 
6 

8t. 
b 
6 

St. 

St. 
5 
5 

61. 
2 
2 

St.' 

10 

Bt. 
5 
6 

El 

U 

100, 

1 
1 
1 

Bt. 

1 

6 

12, 

ICO 

1 

1 
St. 
St. 
100 
ICO 
lu 

D 

5 
100, 


10' 

.00 
Bt. 
Bt. 

et, 

81. 

10 

10 

6 

6 

50 

20 

100 

Bt. 
t. 

Bl. 
10 

Bt. 

1U«| 
25i 
10 

100 
26 

100 

10(1 
1 

100 
■-■J 

100 
10' 
10 
10 

100 
10 


1/45 
2/4S 

OAi 

6/0 
3/0 

Ax 
i'x 


4J5: 

4J% 

10/0 

2/6 

44% 

1/0 

44% 

0/95 

0/7i 
0/8| 
1/0 
0/7J 
3/0 
6% 
0/7S 
2/0 
0/7J 

2/6 
4/2 

*2 
6% 


h'm 
>z 
6/0 
4% 

6/0 
2/3 
*i% 

4% 

0/V{ 
0/7J 


12/0 

4X 

1/0 
0/6 
''X 

*4x 

15/6 

lO/iJ 
1/0 

:-/o 


I'X 

16/0 
80/0  , 

'S 

*X 

6/0 

10/0 

2/0 

6/0 

*iX 

5/0 

*iX 

■J5/0 

17/6 

4% 

2/6 

*7. 

*X 

*x 

D/O 
<»% 
62/0 
•  I 
II 

*x 

i/n 

*-/. 

f/O 
',:«,0 

'■;; 

>/0 

*6 
*X 


Met.  Elec.  Trams.  &  Ltg.  6^  Cm.  Pref. 

Do.    4  per  Cent.  Deb.  Stock 

Sunderland  Diet.  Elec.Trm8.65rietMt.Db. 
fUDderground  Elec.  Rye.  Co.  of  London... 

Yorksbire  (W.R.)  Elec.  Trama.  Ord 

Do.    6  per  Cect.  Cam.  Pref.    

Do.     4i  per  Ceot.  let  Debfl 

ELECTRIC  ITAKUFACTURINC,  i.c. 

Aron  Electricity  Meter  Ord 

Do.    6%  Cum.  Pf.  [ex  cu  a/c  arrears)... 
Babcock  &  Wilcoi  Ord 

Do.    Pref. 

f  British  Insulated  &  Helsby  Cables  Ord. 

Do.    6  per  Cent.  Pref. 

Do.  H  per  Cent.  1st  Mort.  Deb.  (red.) 
tBritifb  Thoms'n-Housfn  44%  1st  Mt.Db. 
Britieb  "Westingbonse  6  per  Cent.  Pref... 

Do.    4  per  Cent.  Mort.  Deb.  Stock 

Brush  Electrical  Engineerinp 

Do.     6  per  Cent.  Pref.  non-Cum 

+  Do.    4J  per  Cent.  Perp.  1st  Deb,  Stock 

Do,    Perpetual  2nd  Deb.  Stock    

Callender's  Cable  Con.  Ord 

Do.    6  per  Cent.  Cum.  Pref '       ej-6} 

Do.     44  per  Cent.  1st  Mort  Debs,  (red.)    107  —U 9 
Castner-Kellner  Alkali  Co '     lA — 11.; 

Do.    44perCent.  1st  Mort.  Deb.  (red.).    1C3  -107 
Chadhurn's  (Ship)  Telegraph  Ord 

Do.    6  per  Cent.  Cum.  Pref.  

Consolidated  Electrical  Co 

Consolidated  Signal  Co , 

Do.     6  per  Cent.  Cuiu.  Pre!',   

'Crompton  &  Co.  (Kos.  1  to  f6,000)  

Do.    5  per  Cent.  1st  Mort.  Debs.  (red.). 

Da^is&  TiniiMtns 

Dick,  Kerr  &  Co.  Ord 

Do.     6  per  Cent.  Cum.  Pref. 

Do.    4J  percent.  Deb.  Stock    

Ediaon  &  Swan  United  ("A"  Sh.)  (£3pd.) 

Do.    (£6  paid)    

Do.     4  per  Cent.  Mort.  Deb.  Stock  (rd. ) 

Do.     6  per  Cent.  2nd  Deb.  Stock 

Edmnndson's  Elec.  Corp.  Ord.    

Do.    6  per  Cent.  Cum  Pref.  

Do.    44  per  cent.  Ist  Mort.  Deb.  (red.) 
tiectric  Constraction  Co 

Do.    7  per  Cent.  Cum.  Pref.  

Do.     4  per  Cent.  Perp.  1st  Mort.  D^bs. 
General  Electric  (19001  6%  Cum.  Pref.... 

Lo.  4  per  Cent,  ^^t  Mort.  Debs, 
t  Henley's  Telecrapb  Works  Ord.... 
t  Do     4i  I  f  r  Cent.  Pref.   

lo.    4)  per  Cent.  I-'t  Mort.  Deb.  Stock 
India  EuLLcr.  Gulla  Pcrcba,  4c.,  Wrke. 

Do.     4  per  C»nl.  Debs,  (red.) 

National  Elec.  Cnu^lruction  Co ; 

Bichard6onB.WeBlKartbcS:Co.,Ltd.0rd. 

I'o.    6  per  Cent.  Cum.  I'ref. 

Jo.    4j  per  Cent.  Perp.  Deb.  Stock    .„ 
Simplex  Conduits  Ord 

Do.    6  i>er  Cent,  Cum,  Pref. 

Telegraph  Conslructiun  &  Maintenance 

!'o.    4)>frCent   Deb.  B..ndB  (1909)    ... 
Vickerp,  Sona  &  Maxim,  Ltd..  Ord 

I'o.     5  per  Cent.  non-C^um.  Preference 

Do.    6  per  CrDt.  non-Cum.  Preferred 


83  — EB 


0.;— 'IS 
14-H 

ej— 7 

e  -64 

103  — 1U6 

91  -96 

ii  -48 

,h 
68  -73 
60  —64 


J-l,"s 

lA-ii 

3  !i 3  1 

90  -93 

l-U 

1A-I,'s 

1-ii 

99  -102 

4-3 
14-24 

76  .   '« 
86  —87 

i-i 

4-1 
69  -(6 


-I* 
-71 
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NOTES. 


Omnibus  Losses. 

The  report  of  the  directors  for  the  year  ended  June  30th 
last,  presented  on  Tuesday  at  the  annual  meeting  of  the 
London  General  Omnibus  Co.,  provided  rather  unpleasant 
reading  for  the  shareholders,  although  the  disastrous  results 
of  the  year's  working  had  been  foreshadowed  at  the  annual 
meeting  last  year,  besides  being  apparent  from  figures  and 
statements  which  have  appeared  from  time  to  time  during 
the  last  few  months.  The  actual  loss  on  the  past  year's 
working  is  £129,162,  to  which  has  to  be  added  debenture 
interest  and  other  charges,  making  the  total  deficit 
£194,933.  This  stupendous  deficit  is  attributed  by  the 
directors  to  inclement  weather,  competition  of  the  London 
County  (,'ouufil  tramways,  development  of  the  "tube" 
railways  and  the  increased  number  of  motor  vehicles  which 
the  company  has  been  running.  Of  these  contributory 
causes,  all  e.Kcept  the  last  are,  of  course,  outside  the  com- 
pany's control,  so  that  it  is  largely  in  the  elleets  of  the 
recent  amalgamation  that  improved  results  must  be  sought, 
and  by  this  step  the  directors  liope  to  effect  considerable 
•economies. 


Tim  main  cause  of  all  the  troulilc  is  undoubtedly  the 
cost  of  maintaining  the  motor  omnibuses,  Although  the 
total  number  of  vehicles  in  service  has  been  reduced 
during  the  year  from  1,336  to  1,258,  the  working  expenses 
have  increased  Viy  over  £41,000.  Several  systems  of  petrol 
electric  drive  are  on  the  market,  but  so  far  they  have  not 
come  greatly  into  favour,  and  the  heavy  outlay  for  repairs 
continues.  As  will  be  seen  from  the  Paper  read  by  Mr.  F. 
Douglas  Fox  before  the  British  Association  this  week, 
the  first  instalment  of  which  appears  on  another  page,  the 
author,  like  most  other  engineers,  does  not  believe  that 
petrol  motor  omnibuses  can,  at  present,  compete  with 
tramways,  but  he  seems  to  be  more  confident  of  the 
success  of  the  electrobus.  Although,  for  the  sake  of 
the  electrical  industry,  tij  say  nothing  of  the  increased 
comfort  for  all  who  are  obliged  to  use  the  City  streets,  we 
shall  be  only  too  pleased  to  record  the  assured  success  of 
this  vehicle,  we  must  at  present  remain  dubious  on  this 
point  until  the  Electrobus  Company  publish  complete  par- 
ticulars of  the  actual  cost  of  operation,  which  should  not 
be  very  difficult  now  that  a  considerably  increased  number 
of  vehicles  are  in  operation. 

Underground  Mains. 

The  calculation  of  underground  mains  offers  unusual 
opportunities  to  the  mathematician,  and  probably  for 
this  very  reason  the  metliods  in  general  use  ai'e  rough  and 
ready.  The  practical  engineer  rather  shrinks  from  abstruse 
calculations  in  laying  out  his  network,  partly,  no  doubt, 
because  he  is  generally  uncertain  how  the  demand  will 
develop,  and  he  is  inclined  to  provide  for  the  future  by  a 
liberal  allowance  of  copper.  As  a  natural  result,  there  is 
a  uood  deal  of  haziness  on  the  subiect,  and  much  less  has 
been  written  on  this  than  on  other  branches  of  electrical 
engineering.  We  think,  therefore,  that  our  readers  will 
welcome  the  series  of  articles,  which  begins  in  the  present 
issue  of  The  Electrician,  on  the  "  Design  of  Underground 
Mains  and  Networks,"  by  Mr.  J.  E.  Dick,  and  which  will  be 
followed  by  articles  on  the  same  subject  by  ilr.  F.  Fernie. 
It  will  be  noted  that  these  articles  form  the  basis  of  a 
forthcoming  book  by  these  authors. 

The  Telephone  and  Crime. 

While  ihf  t<;lcpli(ino  may  be  responsible  for  many 
crimes  and  by  some  people  be  regarded  as  a  mild  form  of 
criminal  against  a  decorous  civilisation,  there  is  not  the 
least  reason  why  it  sliou'.d  not  be  employed  more  than  it 
now  is,  in  both  the  prevention  and  detection  of  crime.  It 
appears  to  be  more  than  evei-  essential  that  "  suburban- 
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countiy  "  districts  should  be  interlinked,  as  to  their  police 
stationsanddetecbiveagencies,hy  telephone.  So  many  people 
now  live,  or  rather  sleep,  in  the  country,  while  they  work  in 
the  town,  that  the  opportunities  for  "  daylight "  crimes  are 
more  frequent  and  call  for  more  stringent  action  on  the 
part  of  police  authorities  to  ensure  against  their  perpetration. 
Of  the  utility  of  such  a  course  as  coupling  up  these  stations 
by  telejilione  there  can  be  little  doubt.  Like  many  other 
modern  inventions,  the  telephone  needs  to  be  learned,  if  we 
may  use  .such  an  expression,  to  be  fully  appreciated.  Inpolice 
matters  it  should  be  an  integral  part  of  the  system  and  it 
should  come  naturally  to  the  mind  of  otHcials  that  the  tele- 
phone T.'ill  probably  supply  the  first  need  in  cases  of  crime. 
We  feel  that  our  Criminal  Investigation  authorities  have 
not  taken  :  he  trouble  to  investigate  the  possibilities  of  the 
telephone  i  i  the  pursuit  of  their  labours.  Certainly  no 
excuse  can  be  offered  of  any  lack  of  telephone  apparatus 
or  means  of  intercoimnunication.  The  ramifications  of  the 
telephone  system  are  now  wide  enough  to  admit  of  the 
interlinking  of  all  towns  and  most  villages  in  which  police 
stations  are  placed.  A  correspondent  in  The  Times  calls 
attention  to  the  lack  of  telephones  in  country  police 
stations  and  the  reliance  which  is  placed  on  cycles  for 
bringing  assistance  in  case  of  need.  ( 'onsiderations  of  cost 
may  compel  the  authorities  to  delay  this  important  work 
in  country  districts,  but  we  feel  there  should  be  no  barrier 
iu  the  way  of  placing  a  telephone  in  every  police  station 
in  suburban  districts  where  the  homes  of  thousands  whu 
travel  to  and  from  a  city  every  day  are  located. 

Electric  Lighting  at  Medina. — In  connection  with  the  open- 
ing of  the  Hedjaz  railway  last  week,  it  is  reported  that  the 
mosque  at  Medina  containing  tlie  tomb  of  Mohammed  has 
been  lighted  by  electricity,  the  inaugural  ceremony  being 
attended  by  the  Sultan's  representatives. 

Electric  Traction  on  Railways.— Referring  to  Mr.  Philip 
Dawson's  article  in  our  issue  of  August  2.sth,  we  learn  that  the 
pressed  steel  bogie  truck  illustrated  in  Fig.  5  on  p.  749  is 
manufactured  by  the  Metropolitan  Amalgamated  Eailway 
Carriage  &  Wagon  Co.,  and  not  by  the  Brush  Electrical  Co.,  as 
stated  in  the  article. 

Submarine  Signalling.— According  to  The  7'hnex  the  Sub- 
raaiine  Signal  Co.  have  in  hand  the  equipment  for  an  electrical 
submarine  bell  to  be  installed  at  Tarifa.  This  is  said  to  be 
the  first  electric  bell  to  be  fitted  on  this  side  of  the  Atlantic. 
It  will  be  worked  by  a  dynamo  in  the  lighthouse  at  Tarifa, 
with  a  cable  extending  ]■  mile  off  the  shore  into  20  fathoms  of 
water,  the  action  of  the  hammer  being  controlled  by  electro- 
magnets inside  the  bell  casing.  The  code  of  signals  is  await- 
ing the  aj>i)roval  of  the  Spanish  .Minister  of  ^larinc. 

Venner  Time  Switch.  -The  I.nnilimGa-fiU  contains  a  notice 
that  the  Hoard  of  'I'lade  announced  on  September  .")th  their 
approval  of  the  Venner  time  switch,  type  B,  deposited  at  the 
I'.jard  of  Trade  on  November  11,  190(J,  on  behalf  of  Venner  .V 
Co,,  providcil  that  the  apparatus  bo  tested,  fixed  and  used  as 
described  in  the  specification  .and  instruction  dcjiositcd  at  the 
Hoard  of  Trade  and  dated  and  inimbered  duly  I  I,  !  90S,  and 
11.9,011.  'J'hc  Boaril  have  further  apjirovcd  the  niean.s  pro- 
vided for  fixing  apparatus  of  this  doscriplior  and  for  connect 
ing  with  service  linos,  as  described  in  the  same  specification 
and  instruction. 

Cable  Interruptions  and  Repairs. 

I)ali  III  liilcrnmtinn.     Diito  of  Repair. 

Ijiih  I'liliiim— Arrocifo  Mnv  18,  1908  ...  — 

JcKida     Suukiin Inly  27,  1908  ...  

Aswib— MiiKHowiih July  28,  1908  ...  — 

Kwnn(liui(r— Maiimlo    Auk.  5.  1908  ...     Sept.  8,  1908 

CiuJiz -Tcneriffo    Auk- 17,  1908  ... 

LiiKOS— Kolonou    Aiik.29,  1908  . 

rnrninnrilio— C'nyoniic Sp|it.  3,  1908 


Electricity  for  Fuji  Yama. — According  to  the  Electrical 
World  the  beautiful  mountain  peak  of  Japan,  Fuji  Yama, 
which  is  so  frequently  seen  pictured  on  Japanese  screens  and 
fans,  is  to  be  modernised  by  electricity,  preparations  having 
been  made  to  instal  an  electric  power  plant  to  illnminate  the 
peak  at  night,  and  numerous  telephone  and  telegraph  stations 
are  to  be  erected  along  the  route  to  the  summit. 

"  The  Electron." — The  third  monthly  issue  of  the  staff  pub- 
lication of  Siemens  Bros.  Dynamo  Works  is  before  us.  It  con- 
tains a  number  of  interesting  articles  both  of  a  technical  and 
general  character,  and  well  maintains  the  standard  set  b}-  the 
previous  issues.  Judging  by  the  reports  of  the  various  assis- 
tants, the  bond  of  union  amongst  the  members  of  the  Siemens 
StaiTord  Institute  must  be  a  very  close  one. 

Personal. — At  a  special  meeting  of  the  Senate  of  Dublin 
University  held  last  week  the  honorary  degree  of  Doctor 
of  Science  was  conferred  upon  the  following  members  of  the 
British  Association  :  ]\Ir.  Francis  Darwin,  F.R.S.  ;  Sir  David 
Gill,  K.C.B.  :  Dr.  W.  N.  Shaw,  F.R.S. ;  Capt.  H.  G.  Lyons, 
F.R.S.  :  Dr.  H.  Lamb,  F.R.S.  :  Dr.  C.  S.  Sherrington,  F.R.S. ; 
Dr.  E.  Rutherford,  F.R.S.;  Dr.  A.  B.  Macallum :  Dr.  A. 
Kossel  :  and  Dr.  A.  A.  W.  Hubrecht. 

Wireless  Telephone  Notes. — "  Wireless  "  opera  is  the  latest 
development,  and  Dr.  Lee  de  Forest  is  reported  to  have  pro- 
mised that  "Any  person  residing  within  10  miles  of  Covent 
Garden  (London)  will  be  able  to  hear  the  opera  by  wireless 
telephony.  The  apparatus  will  be  so  cheap  that  it  will  be 
within  the  reach  of  everyone.  I  have  already  succeeded  in 
transmitting  a  solo  over  30  miles  without  wires,  and  the  prac- 
ticability of  transmitting  every  note  of  the  orchestra  and 
chorus  in  any  theatre  in  London  is  not  a  matter  of  question, 
but  of  certainty."  Dr.  Lee  de  Forest  has  recently  repeated 
the  statement  that  the  battleships  of  the  United  States 
now  on  a  voyage  around  the  world  are  fitted  with  the 
De  Forest  system  of  wireless  tele])hone  apparatus  enabling 
oral  communication  to  be  maintained  for  a  distance  of  10  miles. 
The  inventor  is  about  to  visit  this  country'  to  submit  to  the 
Admiralty^  apparatus  with  a  range  of  7-5  miles. 

Electricity  Supply  in  Paris. — We  have  from  time  to  time  in 
the  columns  of  The  Elcitririan  summarised  the  various  projects 
which  have  been  brought  forward  for  co  ordinating  the  elec- 
tricity supply  of  Paris.  It  is  now  announced  by  the  FAectrical 
U'oj/i/ that  the  French  Government  has  appointed  a  commission 
to  report  on  the  feasil)ility  of  transmitting  electrical  energy  to 
Paris  from  water  powers  of  the  Rhone,  a  distance  of  about  275 
miles.  The  project  under  study  was  originally  proposed  in 
1903  by  MM.  Blondel,  Harle  and  Mahl,  and  contemplated  a 
hydro-electric  plant  with  a  capacity  of  ll."),000kw.,  the  total 
cost  of  which  was  estimated  at  £2,400,000  (see  The  Electrician, 
Vol.  LVIl.,  p.  Oil').  The  following  is  an  estimate  of  the  amount 
of  electrical  energy  that  will  be  required  by  Paris  annually  in 
the  near  future  : — 

Klcctrie  tructiou,  subways  100  niilliou  Uw.-liours. 

Elicliic  lifiht  luid  power 300      ,,  ,, 

Electric  traction,  street  railways.  &c. 100      ,,  ,, 

Electric  traction  at  railway  termini  125      ,,  ,, 

Total 625      ., 

To  furnish  this  ipiantity  of  energy,  it  is  estimated,  will  require 
a  plant  capacity  correspnnding  to  170,000  kw.  at  the  end  of  the 
tratismission  lines. 

Post  Graduate  Lectures  on  Radio  telegraphy.  A  course  of 
nine  post-nradiiato  lectures  on  "  I'lio  Scionlific  Principles  of 
Radiotolegraphy  and  Radio  telephony,"  are  to  be  given  at  the 
I'uiversity  of  London,  Cniver-sily  College,  by  Prof.  .T.  A. 
Meining,  M.A.,  D.Sc,  F.Iv.S.,  Pender  Professor  of  l'',loctrical 
Kngineering.  Major  W.  A.  .1.  OMeara,  U.K.,  C.M.G.,  chief 
enj:iiU!er  to  the  Post  ( )ltico,  will  preside  at  the  introductory 
lecture  of  the  coin-se,  which  will  lie  adilressed  to  a  general 
audience  on  Wednesday,  Octolicr  1  llh,  at  .')  p.nv,  and  will  bo 
o|ion  free  to  the  imblic.  (Cards  of  admission  must  be  obtained 
beforehand).  Succeeding  lectures,  being  an  ailvancod  oxposi 
tion  of  the  subject,  will  bo  given  on  Wednesdays  at  f>  p.m., 
and  will  be  free  to  graduates  of  the  University  and  to  under- 
graduates in  their  third  year  who  may  bo  qualified  to  take 
I  advantase  of  them.     The  fee  for  the  course  to   all  others  will 
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be  £2.  2s.  Those  desirous  of  attendinj;  the  coiupc  should 
apply  to  Mr.  Walter  ^^'.  Soton,  M.A.,  Sccietar}-,  University 
College,  (iowiT-street,  London,  W.C. 

Municipal  Tramways  Association. — At  the  seventh  annual 
conference,  which  is  to  lie  lield  in  tl:o  Exchange  Hall,  Notting- 
ham, on  September  li^rd,  "Jith  and  25th,  in  addition  to  the 
presidential  address  to  be  delivered  bj'  Mr.  J.  Aid  worth 
(general  manager  of  the  Nottingham  Corporation  tramways),  the 
following  Papers  will  be  read  and  discussed  :  "  Some  Through- 
running  Problems  and  their  Solutions,"  by  Mr.  H.  E.  Blain  ; 
"Treatment  of  Corporation  Eniplovi's  Incapable  of  Perform- 
ing Ordinarj-  Duty,'' by  Aid.  H.  Linsley  :  "The  Application 
of  Technical  Science  to  the  Construction,  Maintenance  and 
Operation  of  Tramways,"  by  Messrs.  R.  G.  and  •!.  G.  Cun- 
litie  ;  and  "  The  Ticket  Check," by  Mr.  L.  Mackinnon.  Visits 
will  be  paid  to  the  Trent  Bridge  Car  Repairing  Works  and  the 
St.  Ann's  AVell-road  generating  station,  whilst  Friday  after- 
noon, September  2.5th,  %vill  be  devoted  to  an  excursion  to  Bel- 
voir  Castle.  The  annual  dinner  of  the  Association  will  bo  held 
at  the  Victoria  Station  Hotel  on  Thursday  evening,  September 
24th,  at  7  p.m. 

Electric  Traction  in  the  Pyrenees. — It  is  announced  from 
Paris  that  concessions  will  shortly  be  granted  to  the  Midi 
Railway  Co.  for  the  working  of  the  following  lines,  which  are 
about  to  be  constructed  :  (1)  A  standard-gauge  railway  from 
Auch  to  Lannemezan  ;  (2)  a  narrow-gauge  railway  from 
Castelnau-Magnoac  to  Tarbes  ;  (3)  a  standard-gauge  railway 
from  Arreau  to  Saint-Lary.  These  lines  will  be  worked  elec- 
trically, and  the  energy  will  be  derived  from  a  hydro-electric 
generating  station  in  the  valley  of  the  Oule.  In  addition  to 
these,  the  following  railways,  now  worked  by  steam,  will  be 
electrified — viz.,  the  lines  from  Montrejeau  to  Luchon,  from 
Lannemezan  to  Arreau,  from  Tarbes  to  Bagncres  de  Bigorre, 
and  the  section  between  Montrejeau  and  Tarbes,  on  the  rail- 
w-ay  from  Toulouse  to  Bayonne.  Moreover,  the  agreement 
signed  between  the  Government  and  the  ^lidi  Eailw.ay  Co. 
provides  for  the  subsequent  electrification  of  a  certain  number 
of  lines  situated  to  the  west  of  those  already  named.  These 
are  the  railways  from  Loiiides  to  Pierrefitte,  from  Pau  to 
Bedous,  from  Buzy  to  Laruns,  and  the  section  between  Tarbes 
and  Pau,  on  the  line  from  Toulouse  to  Bayonne. 

Electric  Tramways  in  Germany  in  1907. — The  Zcit.scJirift 
fiir  Kleinbahnen  gives  the  following  statistics  relating  to 
this  subject.  It  appears  that  H,378  two-axle  cars,  1,164  four- 
axle  cars  and  03  locomotives  are  in  use.  The  following  table 
gives  details  for  some  of  the  principal  cities  in  Germany  : — 


Place. 

Inhabi      ^°'  °^  pas-i    Length      Income  per 
.     '      "       sengers.       of  track.      passenger, 
tants.        Millions.        Miles.-           Pence. 

Berlin  and  suburli.*    ... 

Hamburg-AItona    

Munich 

3,013,000 
971,000 
559,000 
517,000 
503,000 
471,000 
429,000 
395,C00 
355,000 
319,000 
308,000 
253,000 

4811      :      222                1-22 

157-2      !      103                1-30 

65-3      '        35                 1-25 

875              85                131 

Leipzig 

Breslau ,     

86-4              67                 115 
553              33                 1-00 

Cologne 

Frankfort 

Nuremburg-FUrth 

Elberfeld-Barmen 

Hanover-Lintlen     

Diisseldorf    

76-7              44                 1-09 
68-6              36                 119 
29-6              21                  115 
27-4              27                 1-21 
39-5              97                 1-30 
34-6      1        32                 1-14 

National  Physical  Laboratory. — We  have  received  Vols. 
III.  and  IV.  ot  the  collected  researches  carried  out  at  the 
National  Physical  Laboratory,  and  forming  a  valuable  con- 
tribution to  the  scries  initiated  by  the  two  volumes  alrendy 
published. 

Vol.  HI.  consists  of  the  following  Papers  :  (1)  "  An  Alternating 
Stress  Te.sting  Machine  for  Experiments  on  Reversals  of  Stress,"  by 
Dr.  T.  E.  .Stanton,  reprinted  from  Engineering.  (2)  "  On  the  Resis- 
tance of  Iron  and  Steel  to  Reversals  of  Direct  Stres.5,"'  bj-  Dr.  T.  E. 
Stanton  and  Leonard  B.airstow  ;  this  Paper  was  communicated  to  the 
Institution  of  Civil  Engineers.  (3)  "  Investigations  on  Light  Stan- 
dards and  the  Present  Condition  of  the  High-voltage  Glow  Lamp,"  by 
C.  C.  Paterson  (The  Electrician,  Vol  LVIIL,  pp.  560,  611,  639).  Our 
readers  will  remember  that  this  Paper  was  read  before  the  Institution 
of  Electrical  Engineers  •■nul  go\-e  rise  to  an  interesting  discussion. 
(4)  "  On  the  Properties  of  the  Alloys  of  Aluminium  and  Copper,  being 
the  Eighth  Report  to  the  Alloys  Research  Committee  of  the  Institu- 
tion of  Mechanical  Engineers,"  bj-  Dr.  H.  C.  H.  Carpenter  and  C.  A. 


Edwards,  with  an  appendi.v  l>y  W.  Rosenhain.  (5)  "  Tempering  and 
Cutting  Tests  of  High  speed  Steels,"  by  Dr.  H.  C.  H.  Carpenter;  this 
Paper  is  reprinted  from  the  Jviirnnl  ot  the  Iron  and  Steel  Institute. 
(6)  "On  the  Strui-tural  Clianges  in  Nickel  Wire  .at  High  Tempera- 
tures," by  Dr.  H.  ('.  H.  Carpenter:  being  a  rep.-int  ot  an  article 
which  appeared  in  Emjiin'  Hmj.  (7)  "  Experiments  on  the  Ell'ects  of 
Change  of  Barometric  Cressure  on  the  Rates  of  Watches,"  by  Dr.  C. 
Chreo  ;  this  is  a  reprint  from  the  lirilixh  Jlorolm/ical  Jonr/ml.  The 
following  Papers  appear  as  reprints  in  Vol.  IV.  :  (1)  "  A  New  Currenb 
Weigher  an<l  a  Determination  of  the  R..\1.F.  of  the  Normal  Weston 
Cadmium  Cell,"  by  W.  E.  Ayrton,  T.  .Mather  and  F.  E.  Smith, 
reprinted  from  the  I'lti/otophicn/  Traii-iarliimx  of  the  Royal 
Society.  (VVi.  E/>rtriclun.  Vol.  L.\.,  p.  751).  (2;  "The  Nor- 
mal Weston  Cadmium  Coll,"  by  F.  E.  Smith,  from  the  I'hilo- 
mphirnl  Trnn.-iaclioni  of  the  Royal  Society  ('/Vie  Electrician, 
Vol.  LX.,  403).  (3)  "The  Silver  Voltameter,"  "by  V.  E.  Smith,  T. 
Mather  and  T.  M.  Lmvry,  from  tlie  I'ltitoiophiml  Trtuiniictionx  of  the 
Royal  Society  (The  Eleelricittn,  Vol.  LX.,  p.  403).  (4l  "On  Methods 
of  Higli  Preci.sion  for  the  Comparison  of  Resistances,"  by  F.  E.  Smith, 
from  the  Hi  port  of  the  British  Association,  1906  (Tin  El<"-lrii;ian, 
Vol.  LVII.,  pp.  976,  1,009).  (5)  "  On  the  Measurement  of  Mutual  In- 
ductance by  the  Aitl  of  a  N'ibration  ( ialvanometer,"  by  A.  Campbell, 
from  the  I'rocecdiiiii-i  of  the  Physical  Society  of  London  (The  Electrician, 
Vol.  LX.,  11.60).  (6)  "On  a  .Standard  of  Mutual  Inductance,"  by 
A.  Campbell,  from  the  /Vorccrfinf/.s- of  the  Royal  Society  (jT/ip  Elect rieicm. 
Vol.  LX.,  p.  209).  (7)  "  On  the  Use  of  Variable  Mutual  Inductances," 
by  A.  Campbell,  reprinted  from  the  Proceejlinii^  of  the  Ph_\sic.-d  Society 
of  London  (The  Electrician,  Vol.  LX.,  pp.  641,  685).  (8l  "  Inductance 
Measurements,"  by  A.  Campbell,  reprinted  from  The  Electrician,  VoL 
LX.,  p.  627.  (9)  "  On  Resonance  Points  in  Microphone  Transmitters," 
by  A.  Campbell. 

Wireless  Telegraph  Notes. — We  have  not,  so  far,  heard  a 
great  deal  from  the  Antipodes  as  to  claims  for  prior  rights  in 
regard  to  electrical  inventions  —and  this  is  scarcely  to  be  won- 
dered at.  But  it  is  to  be  altered.  A  Melbourne  correspon- 
dent of  the  "  Financier  "  (London)  writes  :  — 

After  the  Commonwealth  Government  had  invited  tenders  for  the 
installation  of  wireless  telegraphy  "an  importantand  most  promising 
invention — far  superior,  it  is  believed,  to  any  process  that  can  be 
offered  \>y  Marconi,  Poulsen,  De  Forest  or  others  " — was  perfected 
by  an  Australian  expert.  The  director  of  our  naval  forces  and  the 
Minister  of  Defence  have  had  their  attention  directed  for  some  time  to 
experiments  by  this  local  inventor,  whose  name  has  till  now  been  kept 
secret.  He  ranks  as  one  of  the  earliest  experimenters.  He  is  a  friend 
of  Testa's  and  was  favoured  with  wireless  expositions  and  demonstra- 
tions from  that  distinguished  scientist  long  before  the  name  of  Mar- 
coni was  associated  with  the  matter.  The  same  talented  Australian 
is  said  to  be  the  original  discoverer  of  telegrajihic  photography,  and 
it  was  while  engaged  in  developing  telegraphic  photography  that 
"  the  new  wireless  marvel  burst  upon  his  ga/.e."  lie  discovered  a  new 
form  of  wave,  totally  ditTerent  from  the  Hertzian  and  the  Ponlsen, 
M'ith  which  he  was  able  to  transmit  messages  with  accuracy.  His- 
system  is  worked  with  a  low  power — only  one-sixth  of  the  electrical 
power  needed  to  produce  vibrations  in  the  Marconi  system.  There  is- 
"  a  vast  pole  "  at  the  inventor's  residence  in  the  suburbs  of  Melbourne, 
like  a  ship's  mast,  carrying  the  antennie  of  his  wireless  equipment.  All 
the  messages  now  interchanged  between  vessels  of  the  Royal  Navy  in. 
Sydney,  Melbourne  and  Adelaide  are  intercepted  bv' this  suburb.an  in- 
stallation. The  inventor  is  not  poor  and  seeks  no  reward.  Electrical 
research  is  his  favourite  pursuit,  and  he  has  lirought  his  system  un- 
patented to  the  Commonwealth  and  presented  it  to  Australia. 

This  reads  like  a  fairy  tale,  and  did  it  emanate  from  "stale old 
Europe  "  we  should  so  regard  it.  But  hailing  from  the  brand 
new  Commonwealth  of  Australia  it  merits  perforce  our  re- 
spectful desire  for  more  particulars.  We  await  especially  a 
description  of  thatwave  which  differs  from  those  of  Hertz  and 
Poulsen. 

The  New  York  Herald  has  received  information  that  the 
long  mooted  scheme  for  a  comprehensive  system  of  wireless 
telegraphy  in  the  Southern  Pacific  is  certain  to  be  realised. 

We  recently  referred  to  the  installation  of  a  system  of  wire- 
less telegraphy  on  the  roof  of  the  new  Admiralty  buildings, 
Spring  Gardens,  London,  and  we  have  since  given  an  inter- 
esting photograph  of  the  masts  and  wires.  The  Doily  Teh'- 
(jrajih  states  that  these  are  being  replaced  in  a  permanent  form 
on  the  three  great  towers  overlooking  the  Horse  Guards' 
Parade,  in  St.  James'  Park. 

In  this  connection  (says  the  T'li'/rnph)  it  is  interesting  to  recall  the 
fact  that  during  the  great  Napoleonic  war  there  was  fixed  on  the  top 
of  the  ol<l  jVdmiralty  buildings  in  Whiteh.all  a  semaphore  or  telegraph, 
by  means  of  which  on  a  tine  day  messages  could  be  sent  in  an  hour  to 
Portsmouth  and  one  or  two  otlier  .stations.  The  semaphore  was  tirst 
adopted  by  the  British  Government  in  1795 and  remained  in  use  until 
the  late  forties.  Some  of  the  older  generation  of  Londoners  will  re- 
member tlic  lofty  building  known  as  "Watson's  telegraph  to  the 
Downs,''  whicli  w.as  established  in  1842  in  the  neighbourhood  of 
Tooley-street,  for  the  purpose  of  connecting  London  and  Deal  with  the 
semaphore  telegiaph.  This  station  was  entirely  destroyed  by  a  disas- 
trous fire  in  1843. 


822 


THE  ELECTRICIAN,  SEPTEIilBER  11,  1908. 


THE  DESIGN  OF  DNDEFGROUND  MAINS  AND 
NETWORKS.* 

]!V    J.    R.    DICK,    B.Sc. 

Sinmriary. — The  author  considers  the  general  design  of  a  low-tension 
network.  Having  determined  the  probable  positions  and  amounts  of 
the  loads,  the  sections  of  conductors  are  selected  in  accordance  with 
temperature  and  pressure  drop  limits.  Stepping  of  distriliutor  cables 
is  not  necessarily  advantageous.  Elasticity  of  networks  :  In  design- 
ing the  feeder  system  certain  methods,  here  given,  for  the  composition 
and  resolution  of  currents  taken  from  distributors  are  useful.  Graphical 
methods  are  considered,  and  a  law  for  determining  the  best  feeder  areas. 


f  The  design  of  a  low  tension  distribution  .system  to  supply  a 
arge  area  is,  in  this  country  at  least,  tisually  considered  to  be 
a  problem  best  solved  by  methods  based  on  experience.  The 
preference  for  empirical  rules  is,  no  doubt,  due  in  great  measure 
to  the  feeling  that  the  uncertain  data  at  the  disposal  of  the 
engineer  hardly  justify  an  attempt  at  an  e.xact  mathematical 
solution. 

For  example,  it  is  possible  to  calculate  the  sizes  of  the  mains 
when  the  undertaking  is  first  established  or  at  any  given  stage 
in  its  history,  but  in  the  course  of  a  year  or  two  the  character 
and  amount  of  the  loads  in  different  districts  may  vary  to  such 
aiiv«extent  as  to  practically  nullify  the  value  of  the  results. 
This  inherent  uncertainty  is  probablv  responsible  for  the  safe 
but  unenterprising  rule,  frequently  C[Uoted  in  the  early  days,  to 
put  down  '"  plenty  of  copper"  to  allow  for  unforeseen  develop- 
ments. It  is  somew-hat  of  a  reproach  to  distributing  engineers 
that  the  parts  of  a  network  are  not  considered  as  carefully  as 
the  members  of  a  steel  bridge  truss,  although  some  of  the  data 
for  calculating  the  latter  suffer  from  a  corresponding  lack  of 
definiteness.  More  progress  might,  however,  be  made  towards 
remedying  this  state  of  things. 

Some  writers  on  the  subject  have  not  hesitated  to  say  that 
the  most  that  can  be  done  is  to  choose  the  dimensions  of  the 
distributing  mains  with  a  margin  liberal  enough  for  any  future 
loads,  and  to  make  provision  for  increasing  the  sections  of  the 
feeders  or  adding  to  their  number  as  the  necessity  arises. 

Even  within  these  limitations  there  are  some  cardinal  principles 
which  must  be  more  or  less  consciously  applied  by  the  practical 
designer.  Furthermore,  it  is  frequently  most  important  in 
the  routine  of  the  station  management  to  know  what  is  happen- 
ing at  different  points  of  the  network,  and  to  ascertain  this 
the  application  of  these  principles  is  essential. 

To  determine  the  numerical  values  of  the  current  and  voltage 
at  any  point  of  each  individual  cable  is  a  tedious  l)ut  not  really 
a  difficult  matter.  Several  practical  methods  are  available, 
all  of  which  finally  result  in  obtaining  n  simultaneous  equa- 
tions if  there  are  n  meshes  in  the  network  under  investigation. 
The  solution  of  these  gives  tlie  voltages  at  every  point,  from 
which  the  currents  can  be  calculated  or  vice  versa.  Before 
entering  into  details  of  the  analyses  usually  adopted,  it  is 
advisal)le  to  review  briefly  the  sc  ope  of  the  procedure  in  general. 
The  outlines  of  the  network  in  the  case  of  iniderground  dis- 
tribution (but  not  necessarily  with  overhead  mains)  arc  fi.xcd 
initially  by  the  plan  of  the  principal  streets.  The  unknown 
quantities  to  be  deterniiTied  are  the  sizes  of  the  distributor 
cables  and  the  nunilx'r.sizc  and  position  of  the  feeders, in  order 
to  ensure  that  the  pressure  at  any  consumer's  terminals  may 
not  vary  beyond  certain  limits.  Where  incandescent  lamj)s 
preponderate  this  condition  is  a  sine  i/ut'i  tton.  but  where  tlie 
current  is  used  chiefly  for  motive  power  the  same  importance 
is  not  attaciied  to  pressure  variations,  and  the  calculation  of 
the  cable  sizes  may  rest  on  a  different  basis.  There  is  (uie 
criti-rion  affecting  the  ielial)ility  of  the  supply  to  which  refer- 
etice  has  constantly  to  be  made— that  is,  to  kee]i  the  nuixinuim 
current  densities  low  enough  to  prevent  undue  heating  of  the 
cables.  Another  principle  not  to  be  overlooked  is  that  of 
cITiciency.  This  implies  the  determination  of  the  sizes  of  the 
conductors  to  satisfy  the  technical  reqiiirenientH  just  Riven 
while  keeping  the  ca|)ital  cost  and  anninil  charges  against  the 
system  at  a  ininimiitn.     Bearing  in  mind  these  three  essentials 


*  f!ofiyr!iilil.    All  ri(;htH  of  roiirodiiction  nro  roBorved.    From  a  forth 
iiiiiii..  l,.,,,l<  by  Miairs.  J.  R.  Uick  and  F.  Fornie. 


of  (1)  pressure  regulation,  (2)  temperature  rise,  (3)  efficiency, 
the  development  of  the  design  would  be  somewhat  as  follows. 

The  consumers'  loads  must  in  the  first  instance  be  estimated. 
They  vary  in  amount  with  the  industrial  character  of  the  town, 
but  from  the  experience  now  available  in  all  kinds  of  towns  the 
number  of  consumers  and  their  demands  can  be  assumed  with 
considerable  accuracy-  in  any  street. 

Having  considered  the  class  of  house  and  the  probable  num- 
ber of  lamps  to  be  connected  ultimately,  the  best  plan  is  to 
express  this  as  a  uniformly  distributed  load  in  amperes  per 
yard  of  main.  In  reckoning  the  load  in  amperes  for  a  lighting 
.system  the  8  c.p.  28  watt  lamp  has  hitherto  been  taken  as  the 
unit. 

This  allows  an  enormous  margin  for  improvements  in  effi- 
ciency due  to  the  extended  use  of  metallic  filament  lamps,  and 
for  a  network  being  laid  down  to-day  due  consideration  should 
be  given  to  them.  It  is  interesting  to  note  that  in  recent  years 
the  changes  in  methods  of  distribution, suchas  the  introduction 
of  the  three-wire  system,  doubling  the  pressure,  and  the  use  of 
high  efficiency  lamps,  have  virtually  increased  the  capacity  of 
the  mains  many  times,  thus  concealing  errors  due  to  want  of 
foresight  in  the  original  design  and  postponing  the  period  when 
the  addition  of  copper  becomes  imperative. 

Besides  the  uniformly  distributed  load  thus  assumed,  allow- 
ance will  have  to  be  made  at  the  proper  points  for  specially 
heavy  loads,  such  as  hotels,  factories,  office  blocks.  &c.  The 
figures  so  obtained  are,  moreover,  liable  to  be  vitiated  at  a 
later  date  by  the  erection  of  a  business  block  or  hotel  displac- 
ing old  property,  but  the  cross-sections  will  not  have  been 
calculated  to  such  a  nicety  as  to  be  incapable  of  dealing  with 
extra  demands  of  this  kind. 

AVhen  the  positions  and  probable  values  of  the  loads  are 
indicated  on  the'map  of  the  district  the  next  logical  step  is  to 
choose  a  site  for  the  central  station,  which  should  be  as  nearly 
as  possible  in  the  centre  of  mean  position  of  all  the  loads  con- 
sidered as  masses.  Unfortunately  this  desirable  site  (near 
the  centre  of  the  town)  is  usually  more  profitably  occupied. 
The  engineer  has,  besides,  other  considerations  to  weigh,  which 
do  not  concern  us  here,  and  for  our  purpose  we  may  assume 
that  its  position  is  fixed  as  favourably  as  possible  for  the  load 
centres. 

The  outlines  of  the  network  and  the  position  of  the  central 
station  being  given,  the  important  ([uestion  arises  of  how  many 
feeders  to  employ,  and  where  to  connect  them,  so  that  the  pres- 
sure may  be  maintained  within  the  prescribed  limits.  To 
satisfy  this  requirement  alone  an  endless  inimber  of  arrange- 
ments coidd  be  made,  but  there  is  one  which  is  theoretically 
the  best,  i.e.,  when  the  total  cost  of  the  network  and  feeders 
together  is  a  minimum.  Obviously  such  a  minimum  is  possible, 
for  one  broad  alternative  is  to  have  nunu'rous  feeders  with 
the  network  cables  comparatively  small,  while  the  other  is  to 
have  fewer  feeders  and  the  distributors  much  heavier.  The 
fact  that  distributors  and  feeders  are  run  at  different  current 
densities  has  also  to  be  borne  in  mind. 

It  must  be  jiointed  out  that  minimum  cost  is  not  necessarily 
the  same  thing  as  minimum  weight  of  copper,  for  to  the  latter 
has  to  be  added  the  cost  of  its  manufacture  into  cable  and  that 
of  erection  or  laying.  The  mathematical  determination  of 
the  number  and  position  of  feeders  to  give  the  most  econo- 
mical result  (not  merely  the  minimum  weight  of  eoppi'r)  is 
possible  in  certain  simple  ca.ses,  of  which  illustrations  will 
iir  given  later,  but  there  is  no  general  solution  that  would 
he  ap))licabli'  to  ordinary  working  conditiiuis.  For  the  pre- 
liminary project  all  that  can  be  ])reiuise<l  is  that  the  feeders 
shoidd  be  run  by  the  shortest  routes  to  the  natural  load  centri's 
of  the  areas  they  are  intended  to  supply.  Owing  to  the  lack  of 
precise  rules  the  initial  positions  may  liave  to  be  considerably 
modilled  by  the  infornuition  <d)taine(l  from  a  further  .><tudy  of 
the  network. 

Thi'  question  of  regulating  the  pressure  at  the  feeding  points 
sim])lv  and  effect ivelv  has  also  an  impcutant  influence  on  the 
selection  of  their  )>i)sitioiis.  If  it  is  impossible  to  have  all  tho 
feeders  of  apjun.xiiiiiitelv  the  sumi'  length  it  is  advisable  to 
arrnnge  that  they  fall  inin  grouj)s  according  to  length  so  that 
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.  irh  j^roup  iiiav  lu'  coniu'cted  to  a  soparato  'hiis  l)ar  run  at  a 
voltage  giving  the  [)ropor  value  at  tlie  feeding  point.  In  eflfect 
tlie  procedure  lias  to  be  one  of  trial  and  error,  with  the  ultimate 
oliject  of  reducing  the  capital  expenditure  to  the  lowest  possible 
point.  The  same  piiuciples  are  applicable  to  both  the  jirinuiry 
and  secondary  networks  of  high-tension  systems  with  sub- 
stations. 

The  next  step  in  the  design  is  to  ascertain  the  total  load  and 
the  drop  in  each  branch  cable,  with  the  feeders  in  their  assumed 
positions.  A  distributor  fed  from  one  end  only  presents  no 
difficulty  as  its  total  load  is  at  once  given  by  adding  all  the 
consumers'  loads.  For  distributors  connecting  two  feeders  it 
mav  be  taken  as  a  first  approximation  that  each  of  the  latter 
will  supply  current  to  a  point  midway  to  the  next.  This  is 
called  the  "  cutting  point,"  as  it  is  there  that  the  current  in  the 
distributor  changes  its  direction.  It  is  there  also  that  the  drop 
in  voltage  is  greatest.  By  adding  all  the  loads  in  the  cables 
between  the  cutting  points  and  the  feeding  point  the  total 
current  in  each  feeder  is  determined  at  once  and  from  Kelvin's 
law  of  the  most  economical  current  density  their  sizes  can  be 
calculated.  lu  dealing  with  the  distributors  the  one  governing 
condition  is  to  make  the  maximum  drop  at  full  load  between 
the  feeder  and  the  cutting  point  less  than  the  amount  permitted 
bv  the  Board  of  Trade.  The  cable  section  employed  is  not 
that  calculated,  but  preferably  th.'  standard  size  next  larger. 

After  having  determined  the  sizes  of  all  the  distributors  and 
feeders  to  satisfy  the  technical  and  economic  conditions  it  is 
necessary  to  compare  the  working  current  densities  with  the 
maximum  values  which  are  permissible  without  causing  too 
great  a  rise  in  temperature.  Although  these  vary  somewhat 
according  to  the  nature  of  the  dielectric,  mode  of  laying,  &c.. 
the  figures  given  by  the  Institution  of  Electrical  Engineers 
should  not  be  exceeded.  When  all  the  cross-sections  have  been 
checked  and  altered  where  necessary,  the  result  is  a  complete 
network  of  distributors  and  feeders  each  of  which  is  ajjj^roxi- 
mately  dimensioned.  The  next  series  of  ojjerations,  a  refine- 
ment which  many  engineers  dispense  with,  is  to  regard  the  net- 
work with  its  loads  as  given, and  to  ascertain  the  actual  voltage 
at  every  important  point  and  the  full-load  current  in  every 
cable.  This  may  lead  to  results  diverging  considerably  from 
the  assumptions  on  which  the  cross-sections  were  tentatively 
based,  and  alterations  in  the  latter  may  have  to  be  made. 
Theoretically  any  change  of  this  kind  will  influence  the  whole 
system,  but  as  the  effect  is  negligible  at  points  remote  from  the 
feeders  immediately  concerned  it  is  unnecessary  to  go  through 
the  tedious  process  of  re-determining  the  complete  current  and 
voltage  distribution.     (Teichmuller,  E.T.Z.,  1901,  No.  11.) 

The  basis  of  all  the  calculations  has  hitherto  been  taken  to  be 
the  maximum  possible  load  as  far  as  it  can  be  foretold.  It  is 
well  known,  however,  that  the  actual  maximum  demand  may 
only  be  .30  to  70  per  cent,  of  this,  especially  if  the  diversity 
factor  also  be  taken  into  account.  Thus  the  loads  originally 
calculated  for  the  cables  and  consequently  their  cross-sections 
can  be  diminished  by  a  ratio  depending  on  the  class  of  consumer 
and  the  character  of  the  town.  This  ratio  will  obviously  be 
different  in  the  business  and  residential  districts. 

-Vlthough  the  supply  to  the  whole  of  an  authorised  area  may 
be  provided  for  in  the  manner  just  described  the  complete  net- 
work need  not  be  laid  down  at  once  for  in  very  few  cases  can 
1  he  capital  expenditure  be  afforded.  It  is  more  usual  to  let 
it  gradually  be  evolved  in  accordance  with  the  demands  for 
current  that  arise  in  different  districts,  or  a  sufficient  inimber 
of  spare  ducts  or  cable  ways  may  be  laid  into  which  additional 
copper  can  be  drawn  at  a  later  date.  It  is  advi.sable,  however, 
to  work  to  a  scheme  for  the  entire  network,  so  that  as  it  develops 
naturally  each  part  may  be  correctly  proportioned  for  its 
ultimate  duty.  Otherwise  the  total  cost  is  likely  to  be  exces- 
sive or  the  voltage  regulation  unsatisfactory.  It  will  be 
apparent  from  the  general  review  of  the  methods  adopted  even 
before  going  into  details  that  they  are  not  susreptilile  of  mathe- 
matical treatment  to  give  a  single  best  solution.  When  such 
exists  it  has  to  be  found  by  a  process  of  trial  and  error.  In 
other  words  any  network  can  be  completely  analysed  by  the 
application  of  Ohm's  and  Kirchoff's  laws  but  there  are  no 


simple  rules  for  coiistiui-tiiig  a  network  synthetically.  Thus 
the  designing  is  ])ossibly  as  much  of  an  art  as  a  science,  and 
experience  may  be  al)le  to  decide  upon  an  arrangement  as  good 
as  that  obtained  from  a  laborious  ei'ies  of  arithmetical  opera- 
tions, but  a  verification  l)v  the  methods  indicated  is  always 
most  desirable.  , 

In  discussing  the  general  prolileni  of  interconnected  con- 
ductors supplying  consuming  devices  the  latter  may  be  con- 
sidered as  resistances  with  or  without  back  E.M.F.,  and  can  be 
completely  dealt  with  by  KirchofE's  laws.  It  is  simpler,  how- 
ever, to  take  the  current  passing  through  a  lamp  or  motor 
instead  ■  f  its  resistance,  and  to  use  other  methods.  The  prin- 
ciples discussed  here  apply  only  to  continuous  currents  or^to 
non-inductive  alternating  circuits.  The  modifying  effects  of 
induction  and  capacity  will  be  dealt  with  subse(|uently.  Fortu- 
nately th^  voltage  across  the  mains  and  the  current  through 
standard  lamps  can  be  assumed  to  be  constant  at  any  point  of 
the  longest  distributor.  This  is  due  to  the  very  condition  in- 
tended to  be  safeguarded  by  the  calculations,  viz.,  the  restric- 
tion of  the  pressure  variation  within  the  limits  of  2J  to  3  per  cent 
Thus  the  actual  voltage  at  the  furth  st  point  cannot  differ 
more  than  3  per  cent,  from  the  normal,  and  this  applies  also 
to  the  current.  Consequently  the  drop  obtained  by  assuming 
the  same  voltage  along  the  whole  length  of  the  distributor 
cauno;  be  subject  to  a  greater  error  thau  3  per  cent. 

The  simple  case  of  a  distributor  fed  at  one  end  only  is  fre- 
quently met  with  in  the  outlying  parts  of  a  network,  and  the 
voltage  drop  at  the  farthest  point  is  determined  as  follows  : — 
c„  =  current  taken  by  any  consumer,  and 
r„  =  the  resistance  between  any  two  consumers  (Fig.  1). 

Th    total  drop 

^' = CiJ-j  +  c„(ri +  > 2) -fC3(fi +>•.,-[->•„)  ....  -|-c„(ri r„), 

which  is  simply  the  sum  of  the  drops  due  to  each  load  reckoned 
from  the  point  of  supply  F  or  what  may  be  called  the  moments 


F    r. 


Y 


C,! 


Y 

Co 


Fig.  1. 


of  the  currents  about  that  point.  If  the  loads  are  all  equal  and 
ecjuidistant  «;=cr-f  c  .  2»--f  c  .  3r-f  .  .  .  .  c  .  nr,  and  the  total 
drop  is  the  sum  of  this  arithmetical  progression, 


or  when  11  is  large 


v=cr-{\-\-n), 
2 


If  the  current  is  taken  off  the  mains  regularly  at  short  distances 
we  can  treat  the  load  as  equivalent  to  an  uniform  one  of  €„  am- 
peres per  unit  length,  therefore  any  c  =  Q,^~.     Further,  if  the 

main  be  of  uniform  cross-section  and  total  resistance  R,  for 
any  of  the  »  elements. 


r— 


R 


C„L     R 


=  iCo.L.R. 


Since  C„L  is  the  total  current  the  drop  at  the  far  eiid  is  that 
due  to  the  whole  load  acting  at  half  the  distance  from  F.  If 
the  distributor  is  considered  as  a  cantilever  and  the  currents 
replaced  by  weights  the  analogy  between  the  drop  and  the  bend- 
ng  moment  will  be  at  once  apparent.  The  similarity  of  the 
tw-o  problems  is  useful  in  some  cases  which  have  to  be  dealt 
with  graphically,  but  in  practice  graphic  methods  have  little 
advantage  over  the  arithmetical,  except  where  the  object  aimed 
at  is  to  find  a  mininnim  vahii>  so  that  a  certain  best  result  is 
achieved. 

If  the  cro.ss-section  of  the  main  is  S  the  resistance  R  =  L,SK 
where  K  is  a  constant  depending  on  the  specific  conductivity. 
With  L  in  yards  and  S  in  square  inches,  which  are  the  mo.st 
convenient  British  units,  K  =  40,000  approximately  for  copper. 
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The  expression  for  the  drop  in  an  uniformly  loaded  distri- 
butor v=i  .  C',  .  LR  beromes  by  this  substitution 

S.K 
CJW 
V  .  K' 

which  enables  the  cross-section  to  be  calculated  when  the 
value  of  V  is  given,  as  is  usually  the  case.  If,  in  addition  t3 
the  uniform  load  Co  in  amperes  per  yard  run,  there  are  some 
exceptiomlly  large  consumers,  whose  loads  are  Cj,  C.,,C3,&c.,at 
•distances  /j,  ?,,,  /,„  the  total  drop  is  then 


or 


v  =  l 
S  =  i 


^'=^ 


v/qL       Ljtj + Cjfj + C.jis 


S.K 
C„L2 


+ 


, .  G„f„ 


S.K 


~*SK 


V"  ^nln 


and 
Thes 


S= 


1 


K 


"^-'S.K 


;  formuhe  refer  only  to  one  cDnductor  of  a  (wo- wire 
main, ;  nd  if  the  drop  is  v  for  the  positive  and  negative  together 
C„L2  C„L2 

^=SK      '^"d    ^=77T 
When  the  distributor  joins  two  feeding  points  or  forms  an 
inter-connector  of  the  network  so  that  it  is  fed  from  both  ends 
(Fig.  2)  it  is  obvious  at  once  that 


¥u:.  2. 

with  the  assumed  simplification  of  uniform  lo  ding  ;  P  is  the 
cutting  point  between  F,  and  Fg,  if  the  pnssures  are  the  same 
at  each.  Then  FjP  and  F,^P  can  be  considered  as  conductors 
fed  from  one  end  only.     If  L  is  the  distance  FjF„  then 

FjP  r,  iL  and  «'=^-  g^  =  |  gyg    and    S  =  J  J^  • 

Thus  the  maximum  drop  with  the  same  cross-section  and  length 
of  main  fed  from  its  two  ends  is  only  one  quarter  of  that  of  a 
main  fed  at  one  end,  or  it  could  carry  four  times  the  load  with 
the  same  drop.  It  does  not  follow,  however,  that  these  im- 
provements could  be  realised,  as  the  cross-section  might  fail  to 
conform  to  the  criterion  of  safe  current  density.  The  value  of 
this  n;ar  to  the  single  feeding  point  would  be 

p,  .    C,L2_2i).K  .     , 

^J^~t    „ i —  amperes  per  square  nich. 

AVith  two  feeders  the  value  near  the  feeding  point  would  b  ■ 

i^oL-i^  j^-4  ^. 

Thus  the  current  density  would  be  doubled,  and  if  already  at 
the  maximum  it  would  not  be  possible  to  have  the  area  of  the 
main  one  (juarter  of  its  formei'  value  when  fed  at  earh  end  if 
the  current  density  wer  •  kept  within  its  maximum  limit.  But 
if  the  drop  r,  were  diminished  to  one  half — i.e.,  v^=\rK 

*r,  .K-*rK' 
and  (HI  rent  density  -  |(',,L  :  i^— =  2  ^', 

Via.  jj 

which  is  the  same  value  as  for  the  main  fed  at  one  end,  and 
as  limed  to  be  running  at  its  nuiximum  current  density  before 
the  second  feeder  was  added.  The  same  formula  in<licates  t  hat 
for  short  lengths  of  main  the  temjierature  rise  and  not  the 
voltage  drop  may  be  the  dominating  factor  in  iinjiosing  u  limit 
to  the  current  density.  Thus,  if  r  =  5  volts  (<ir  2J  per  cent,  of 
20.)  voit.<)  and  1>     IIH)  yd.s.  (or  2(X)  forward  and  return), 

,,  ,  ,      .        2Ki'    2x40,000x5 

Liirrentaen8ity=    .    =         ., 

=  2,000  amjiercH  |)er  S(|unr(-  inch. 
Thi.s  beinj;  inadmissible  the  voltage  drop  would  have  to  be 
taki'n  about  1]  per  cent,  instead  of  2J  per  cent,  in  that  length 
of  iniiin,  which  would  Itring  (he  value  to  approximately  1,0(10 
iirnpores  per  H(|uarc  inch— a  safe  figure  for  the  iwnul  size  of  dis- 
triliiitora.     The  principle  of  securing  an  economy  in  copper  is 


exemplified  in  the  comparison  just  given  of  the  cross-sectiou 
of  distributors  fed  at  one  or  both  ends  respectively.  A  little 
consideration  will  show  that,  under  the  conditions  of  a  limitmg 
drop  with  an  imiform  load,  the  area  of  the  conductor  should, 
theoretically,  not  be  the  same  throughout,  but  that  it  should 
be  stepped  in  accordance  with  the  load  at  each  point. 

The  law  on  which  the  stepping  is  based  is  derived  as  foUows: — 


C,+  C,              P, 

c, 

P. 

c, 

h^ 

i 

c 

Fig.  3. 

FP,  (Fig.  -3)  is  a  main  fed  from  F  supplying  currents  Q^  and  Cj 
at  Pj  and  P,  so  that  the  total  drop  to  Po  is  V.  The  problem  is  to 
ascertain  how  this  total  drop  is  to  be  divided  between  the  two 
lengths  so  that  the  volume  of  copper  employed  is  a  minimum. 

FP,  =  a,=<^^  +  ^^)'l 


The  cross-section  in 


and  in 


KVi 


PlP2-«2  =  K(V-Vi) 


The  volume  of  copper  is  ='^=l^a^-\-Ua2, 

(Ci+C,)/,^"       C,?,2 

KV,    ^K{Y-\\) 

Differentiating  with  respect  to  the  variable  Vj,  and  equating  to 
0  to  obtain  the  muiimum  value, 

_(C,+C4/,      _G^ 


=[-' 


and  as 


V-V  -^^'- 


by  substitution  we  obtain 

ffa  ^/C2 

From  this  formula  it  is  apparent  that  the  main  should  be 
stepped  so  that  the  cross-section  of  each  part  is  proportional 
to  the  square  root  of  the  current  it  carries.  One  case  of  some 
interest  is  that  in  which  the  current  supplied  by  the  distributor 
is  tapped  off  at  a  uniform  rate  per  yard  run. 

If  FP  (Fig.  4)  is  fed  from  F  as  before  and  is  of  length  L  the 
section  a  carrying  curr,>nt  T, 


F. 


X<-Z  -  > 


Yu:.  a. 


at  any  point  X  at  distance  7  fromP  is  given  by  n/a^^  -JC/  JC^ 

where  «,  and  Cj  are  the  cross-section  and  current  at  F.     But 

C  =  c/and  C,=cL,  where  c  is  the  load  in  amperes  per  ya:d  run 

C  JT 

and  C  = -i  . /,  and  rt  =  aj-     .     The  drop  at  aiiv  point  X  at  a 

distanc  '  I  from  V  is 

dr=-C.^'  =  -,^'    .i.,n. 
Ka         LKa 


Substituting 

and  integrating         »'=— §  . 

('  T 
when  l^L,  D=0.\B"S,.'  ' 


\/i;        J  JVka^ 

C. 


L'Kai 

and  V  ttt  any  point      -5,.^    (      j,      )• 


/*  +  B, 
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when  1=0, 


which  is  tho  total  drop  from  F  to  P,  aud 
oC,L 

is  the  cross-sect  on  at  F. 

When  Vo  is  stated,  as  is  usual,  the  volume  of  copper  is  found 

*''""■         Volume  M=  /■''a 


dl 


-i: 


t\L4 

Kt>„ 


.n.di 


or,  f  s  C  =cL 


CjLs 


From  the  former  in\-estigation  of  a  conduc  or  of  uniform  section 
supplying  a  uniformly  distributed  load  it  was  found  that 

cL- 

and  volume  of  copper  is  therefore 

cU 

Thus  the  saving  in  copper  is  only  |  — J,  or  about  11  per  cent. 
If  the  load  were  distributed  imequally  and  mostly  at  the  far 
end  the  saving  would  be  le-s,  but  if  its  "  centre  of  gravity  "  lay 
nearer  the  feeding  point  than  half  way  the  saving  would  be 
proportionately  more.  If  the  length  is  so  short  that  current 
density  must  be  considered  in  selecting  the  size  of  conductor, 
some  advantage  lies  with  the  stepped  design  just  obtained. 

Thus  thj  current  density  at  F  is 

whereas  in  the  imiform  conductor  we  have  already  found  it  to 
be  2Kt.'„/L.  Obviously  this  is  due  to  the  greater  volume  of 
metal  being  placed  near  the  feeding  point,  and  graphically  the 
relations  of  the  two  conductors  are  represented  in  Fig.  5. 
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Fig    5. 


Equation  of  the  parabola  is. 


Jl 
«i  ji  (Fig.  5). 

It  may  be  observed  that  there  is  no  saving  in  copper  by  taj)er- 
ing  the  conductor  uniformly  from  F  to  P.     At  any  point  of  such 


a  conductor 


C=Ci 


I 
L' 


and 


I 


dv=-^^.dl, 


dv=  — 


dl 


from  which 


c^_  cy 

'  Ktti     Ko, 


Cross-ssction  at  feeding  point =0^ 


CiL 

KtT' 


With  ; 


varying  down  to  0,  giving  an  average  of  ^ 

C  L 
orm  conductor  the   section  was  I  -^    ,  therefore  the  volume 

of  c  opper  is  the  same.  Thus  there  is  no  advantage  with  the 
conical  conductor,  e.\cept  an  equalising  of  the  current  density. 
It  is  unnecL'ssary  to  consider  efficiency  of  running  or  mini- 
mising the  C-R  losses  in  this  investigation  as  the  one  controlling 
I  oudition  is  that  t'o  shall  not  exceed  a  certain  maximum. 
(To  be  continued.) 


REGENT  ADVANCES  IN  STEAM  TURBINES.* 

liY    GERALD    STONEY,    It.E. 

Siimmari/. — The  author  first  describes  the  development  of  continuous 
current  turbogenerators,  with  special  reference  to  coramutating  poles 
and  compensating  winding,  ijassing  on  to  consider  turboaltcrnators. 
He  then  refers  to  recent  developments  in  exhaust  steam  turbines  and 
linally  describes  the  progress  made  in  the  use  of  steam  turbines  for 
marine  work. 


Two  years  ago  I  had  the  privilege  of  reading  a  Paper  on  "  Steam 
Turbines  "  before  this  section  at  the  York  meeting,  but  in  view  of  the 
very  rajiid  develo|)ment  of  the  steam  turbine,  both  on  land  and  for 
marine  propulsion,  it  may  po.ssibly  be  excu.sed  if  tho  same  subject  is 
once  more  brought  before  you.  On  land  the  progress  of  the  steam 
turbine  is  to  be  seen  in  all  directions,  and  one  thing  which  is  especially 
remarkable  is  the  rapid  increase  in  size.  Eight  years  ago  the  largest 
one  made,  which  was  considered  an  immense  machine  at  the  time, 
was  for  only  1.000  kw.,  and  now  there  are  large  numbers  ranging 
from  .5,000  kw.  to  8.000  kw.  running  and  under  construction. 

Steam  turbines  of  large  size  may  be  roughly  divided  into  two 
classes,  as  the  Laval  tm'iiine  with  a  single  reaction  wheel  requires 
gearing  and  is  impracticable  for  large  sizes.  These  two  classes  com- 
prise, firstly,  the  Parsons  turbine,  in  which  there  is  both  action  and 
reaction,  and  the  expansion  takes  place  equally  in  the  moving  and 
fixed  blades,  and  secondly,  those  in  whith  the  whole  of  the  expansion 
takes  place  in  the  fixed  blades,  the  velocity  of  the  steam  being  taken 
up  without  expansion  by  the  moving  blades.  This  latter  class  can 
then  be  sub-divided  into  those  in  which  at  each  stage  there  is  only  a 
single  row  of  moving  blades  as  in  the  Rateau  andZoelly  turbines,  or 
one  in  which  there  are  several  rows  of  moxing  and  fixed  blades  in 
each  stage,  which  take  up  the  velocity  without  any  additional  expan- 
sion, as  in  the  Ckirtis.  There  are  again  various  combinations,  con- 
sisting of  mixtures  of  one  or  more  cla.sses.  but  none  of  these  have  as 
yet  been  manufactured  to  any  large  extent.  The  oldest  tyi)e.  and 
one  which  is  more  in  use  than  any  other,  is  the  Parsons,  but  in 
America  the  Curtis  has  been  manufactured  in  large  numbers,  and  on 
the  Continent  the  Zoelly.  Rateau  and  A.  E.G. .although  both  in  America 
and  on  the  Continent  the  Parsons  has  taken  a  leading  position. 

Hand  in  hand  with  the  development  of  the  steam  turbine  has  gone 
the  development  of  the  various  machinery  to  be  driven  by  it,  and  in 
this  direction  electrical  machinery  has  been  prominent.  For  many 
j'ears  continuous  ciurent  turbo-dynamos  were  looked  at  askance  by 
engineers  on  account  of  commutation  troubles,  for  it  is  easy  to  see 
that  the  ordinary  constants  applicable  to  «low  speed  dynamos  to 
.secure  sparkless  commutation  are  far  exceeded  when  the  speed  is 
rai.sed  to  that  of  turbine-driven  dynamos.  On  this  account  it  was 
early  seen  that  some  sort  of  compensating  winding  to  improve  the 
commutation  and  compensate  for  the  reaction  of  the  armature  was 
necessary.  Commutating  poles  alone  have  not  proved  satisfactory 
in  practice,  there  being  nearly  always  considerable  difficulty  in 
securing  good  commutation  w-ith  them,  and  as  a  consequence  com- 
mutating poles  combined  w-ith  compensating  windings — the  com- 
mutating poles  giving  the  reactance  voltage  necessary  for  commuta- 
tion and  the  compen-sating  winding  compensating  for  armature 
reaction — have  been  adopted  by  many  firms.  But  even  lietter 
commutation  can  be  secured  by  a  compensating  winding  alone,  in 
which  the  ampere-turns  of  the  compensating  winfling  exceed  the 
ampere-turns  of  the  armature  to  such  an  extent  as  to  give  a  commu- 
tating field  in  the  gap  between  the  pole-pieces. 

Such  compensating  winding  is  generally  chiefly  concentrated  on 
the  pole-pieces,  and  is  made  with  from  2  to  2J  times  the  number  of 
ampere-turns  of  the  armature,  in  order  both  to  comj)ensate  for  leak- 
age and  to  give  a  good  commutating  field  ;  and  since  this  method  of 
com]iensating  has  no  iron  commutating  pole,  it  has  the  advantage 
that  there  is  no  self-induction  to  cau.se  time  lag  at  sudden  changes  of 
load,  and.  as  the  field  of  the  gap  between  the  poles  is  entirely  in  air, 
it  instantly  responds  to  changes  of  current  in  the  compensating  wind- 
ing, and  thus  the  sparking  found  when  there  is  a  sudden  change  of 
load  with  commutating  ))oles  is  avoided,  and  the  risk  of  a  flash-over 
largely  reduced.  Also  since  there  is  no  iron  to  become  saturated, 
the  commutating  field  is  always  .strictly  proportional  to  the  load, 
and  thus  the  trouble  due  to  saturation  causing  sparking  at  some  loads 
and  not  at  others  is  avoided.  This  advantage  is  specially  prominent 
where  the  dynamo  is  required  to  give  varying  voltages  and  to  corn- 
mutate  at  any  of  them  wit  bout  ont.sideadjutsment  of  the  compen.sa  ting 
windings  by  diverters  or  otherwise.  The  adojition  c>f  these  devices 
has  made  it  po.ssible  to  make  turbo-dynamos  of  large  size,  and  now 
as  much  as  1 ,500  kw.  can  be  obtained  from  a  single  armature,  whereas 
before  such  compensating  devices  were  adopted  500  kw.  was  the  maxi- 
mum, and  even  then  the  commutation  was  anything  but  satisfactory. 

♦Paper  read  before  Section  G,  British  Association.  Slightly  abbreviated. 
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In  turbo-alternators  there  is  jiracfically  now — except  for  small 
sizes  and  low  voltages — one  standard  pattern — that  is.  a  revolving 
field  rotating  inside  a  stater.  In  the  stator  there  is  little  variation 
in  design,  except  in  regard  to  the  ventilating  arrangements.  T\hich 
have  to  be  very  ample  on  account  of  the  comparatively  large  quan- 
tity of  heat  to  be  removed  from  a  small  volume.  One  point  which 
has  received  great  attention  in  recent  years  is  the  staying  of  the  end 
windings  of  such  alternators,  it  having  been  found  that,  owing  to 
their  great  length,  when  a  "  short"  took  place  the  stresses  on  the 
winding  were  such  as  to  break  the  insulation  and  cause  disaster. 
The  amount  of  these  forces  has  been  vastly  more  than  was  ever 
anticipated,  and  if  the  windings  are  not  thoroughly  stayed,  such 
movements  may  be  set  up  as  to  cause  disaster.  In  the  rotors  there 
are  two  prominent  types,  the  barrel  and  the  salient  pole,  and  much 
discussion  has  ensued  as  to  the  advantages  of  the  one  or  the  other. 
After  considerable  experience  of  both,  on  the  whole  I  may  say  that 
at  present  I  prefer  the  salient  pole  type,  .\mple  ventilation  is  much 
easier  to  provide  for.  and  improvements  made  in  protecting  and  sup- 
porting tlie  field  coils  of  this  type  of  rotor  have  resulted  in  a  design 
giving  great  reliability  -n-itli  the  maximum  use  of  the  space  available. 
One  improvement  has  been  enclosing  every  coil  in  a  tight  sheath  of 
sheet  steel,  so  that  anj'  movement  which  may  take  place  due  to 
centrifugal  force  is  between  the  steel  sheath  and  the  body  of 
the  rotor,  and  thus  the  insulation  is  protected  from  any  rub- 
bing which  might  cause  it  to  be  cut  through  and  consequently  break 
down. 

Voltage  regulation  of  .alternators  is  also  of  considerable  import- 
ance, as  owing  to  the  inductive  load  required  by  induction  motors 
there  is  a  heavy  demagnetising  effect  on  the  rotor,  and  consequent 
drop  of  voltage  when  theloadrises.  Several  methods  have  been  pro- 
posed for  compounding  alternators,  most  of  them  requirins  a  separate 
commutator  or  moving  contacts  altering  the  resistance  of  the  exciter 
or  main  windings,  but  a  method  of  compounding  alternators  has 
recently  been  brought  out,  which  is  being  largely  used  with  good 
results.  In  this  apparatus  the  current  supplied  by  the  machine  is 
made  to  act  on  the  excitei  field  system  in  such  a  way  as  to  reduce 
the  leakage,  artificially  increased  in  the  first  instance,  and  so  raise 
the  voltage  of  the  exciter,  and  increase  the  excitation  of  the  alter- 
nator, so  that  any  desired  amount  of  compounding  required  can  be 
obtained.  This  arrangement  has  been  recently  described  in  a  Paper 
read  before  the  Institution  of  Electrical  Engineer!?.* 

The  other  applications  of  the  steam  turbine,  such  .as  driving  air 
compressors  and  ]jumping  water,  have  also  been  largely  extended 
during  the  last  few  years,  and  especially  prominent  in  this  direction 
has  been  the  application  of  turbo  blowers  to  blast  furnace  work. 
some  having  been  recently  installed  for  as  much  as  50,000  cubic  ft. 
of  air  per  miunte  at  10  to  l.'j  lb.  pressure.  In  this  connection  it  may 
be  mentioned  that  a  very  usual  size,  which  is  for  aljout  20.000  cubic 
ft.,  weigh.s  about  2.")  tons,  and  that  an  ordinary  reciprocating  blower 
of  equal  cajjacity  weighs  about  450  Ions,  or  about  18  times  as  much 
as  the  turho  blower. 

In  many  parts  of  the  country  reciprocating  engines  are  running 
non-condensing,  and  it  has  now  been  foimd  that  the  exhaust  steam 
from  them  is  of  great  value.       Such  exhaust  steam  cannot  be  prac- 
tically utilised  by  reciprocating  engines  on  account  of  the  huge  size 
and  volume  of  the  cylinders  required,  but  it  is  quite  otherwise  with 
the  steam  turbine,  where  the  large  volumes  of  the  low  pressure  steam 
are  exactly  what  are  required    for    the    highest   economy.      This 
has   led    to    the   introduction   of  exhaust   steam   turbines,    taking 
steam  at  atmo.s])heric  pressure    and   exhausting  into  a  condenser. 
Considering    that  there  is   as    much   power    in    exyianding   steam 
from  atmospheric  j)ressure  down  to  27J  in.  vacuum  as  there  is  from 
150  lb.  down  to  atmospheric  pressure,  it  is  easily  seen  that  the  power 
of  a  non-condensing  |)lanl   can  be  doubled  by  the  addition  of  an 
exhaust  steam  lurliine  and  condenser,  and  in  ca.ses  where  there  is  not 
a  supply  of  cooling  water,  improvements  in  cooling  towers  have 
enabled  them  to  be  put  up  lioth  cheaply  and  well.        In  this  connec- 
tion the  use  of  inlermittciil  siip|.lies  of  exhaust  steam,  such  as  that 
obtained  from  engines  running  intcrmillenlly.  as  in  rolling-mills  or 
winding  engines  at   ciilliericK.  has  received  a  great   inipclus  by   the 
utilisation  of  thermal  accutindalors.  in  which  the  inlermilleni  supply 
of  steam  is  alternately  condensed  and  re-evaporaled.  so  that  a  con- 
stant flow  is  obtained  for  usc>  in  the  exhaust  sleam  lurliine.      .\n<l  yet 
another  refinement  has  been  introtluced  by  the  use  of  mi\c<l  presHure 
turbines,  in  which  there  is  a  low  pressure  pari  sufliciently  lnri;e  to 
give  full  power  when  working  with  cxhaimt  steam,  and  if  the  supply 
of  tins  fails,  a  high  pressure  part  is  brought  automatirallv  into  a<'tiiin 
using  steam  direct  from  the  boilers,  and  thus  there  is  economical 
running,   whether  the  reciprocating  engines  siipplyiiiL'   the  exhaust 
steam  are  working  or  not. 

In  nil  turbines  the  questiiin  of  vneinim  is  a  very  nii|Mirlj(Ml  nne. 
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and  various  improvements  have  been  made  in  condensers  to  enable- 
higher  vacua  to  be  obtained.  The  importance  of  this  will  be  seen 
when  it  is  remembered  that  in  the  average  steam  turbine  1  in.  of 
vacuum  is  equi\'alent  to  from  4  per  cent,  to  5  per  cent,  of  steam  con- 
sumption, or  in  other  words,  it  may  be  taken  that  for  every  .3=F.  by 
which  the  temperature  due  to  the  vacuum  is  reduced,  a  gain  in  steam 
consumption  of  1  per  cent,  is  made.  Increase  of  circulating  water 
is  very  important.  A  very  usual  amount  is  about  30  times  the  weight 
of  steam,  but  if  this  is  increased  to  45.  the  gain  in  consumption  is  4  per 
cent.,  and  if  increased  to  65  times  a  further  gain  of  2  per  cent,  is 
made.  As  a  rule,  extra  circulating  water  can  be  pumped  without 
much  difficulty,  the  extra  power  required  for  this  being  very  small, 
but  generally  the  temperatiu-e  of  the  inlet  to  the  condenser  is  fixed 
by  the  supply  of  water  available. 

The  great  desirability,  then,  in  a  condenser  is  to  obtain  the  tem- 
perature due  to  the  vacuum  as  close  as  possible  to  that  of  the  water 
leaving  the  condenser,  as.  of  course,  the  maximum  vacuum  possible 
is  that  due  to  the  temperatirre  of  this  water.  In  ordinary  condensers  ,  J 
it  is  generally  found  that  this  difference  amounts  to  20°r — 25°r-, 
and  among  the  various  arrangements  to  reduce  this  may  be  mentioned 
dry  air  pumps,  and  also  the  arrangement  of  baffles  and  pumps  in  the 
"  contraflo  "  condenser.  But  a  method  which  has  been  very  satis- 
factory in  practice  is  what  is  called  a  "  vacuum  augmentor,"  which 
is  simply  a  small  jet  of  steam  drawing  the  air  and  vapour  from  the 
condenser,  and  delivering  it  through  a  small  auxiliary  condenser  to 
an  ordinary  air-pump,  so  that  while  there  may  be.  say.  a  vacuum  of 
only  27,1  in.  at  the  air  pump.  28|  in.  or  29  in.  may  be  attained  in  the 
main  condenser.  Such  an  appliance  is  especially  valuable  when,  as 
is  often  the  case  on  board  ships  at  sea.  the  system  ha,s  considerable  air 
leaks.  With  this  arrangement  the  difference  between  the  tempera- 
ture of  the  water  leaving  the  condenser  and  that  due  to  the  vacuum 
can  be  reduced  to  about  o'F.  or  6°F..  and  this  when  condensing  up 
to  12  lb.  of  steam  per  hour  per  square  foot  of  condenser.  .\s  will  be 
seen,  this  shows  an  economy  in  the  turbine  of  some  6  per  cent,  in 
steam  consumption  above  an  ordinary  condenser,  and  when  it  is 
remembered  that  the  steam  jet  of  the  augmentor  uses  only  about 
0-6  of  I  per  cent.,  or  only  one-tenth  of  the  steam  consumption  gained, 
it  is  easy  to  see  that  a  great  benefit  is  derived  from  the  use  of  such  an 
arrangement. 

In  marine  work,  the  development  of  the  steam  turbine  also  is  very 
rapid.  Two  years  ago  the  great  express  Cunarders  "  Lusitania  " 
and  "■  Mauretania"  were  only  in  process  of  construction,  now  they 
have  proved  themselves  to  be  the  fastest  liners  afloat,  and  it  is  pleas- 
ing to  note  that  the  turbines  of  the.se  great  ships  have  proved  most 
satisfactory  in  .service.  It  was  a  great  step  from  the  S.OOO  n.p.  of 
a  cross-channel  steamer,  which  was  the  largest  that  had  been  made 
at  the  time  these  boats  were  designed,  to  the  65,000  H.r.  of  these 
express  Cunarders.  It  is  interesting  to  note  that  the  turbines  proved 
themselves  to  be  very  economical,  a  consumption  of  12"7  lb.  per 
shaft  hor.se-powcr  having  been  attained  as  an  average  of  the  whole 
voyage  across  the  .Atlantic  with  about  150  lb.  pressure  at  the  entrance 
of  the  turbine,  and  a  vacuum  of  2S-3  in.  barometer  30  in.  At  jiresent 
all  cross-channel  steamers  in  hand  are  being  fitted  with  st«am  tur- 
biiM's  ;  the  whole  of  the  ships  in  the  Admiralty  programme  have  also 
turhine  engines. 

Hitherto,  the  link  su])i)lied  between  the  steam  consumption  in  a 
marine  engine,  and  the  horse-power  de\eloped.  which  is  represented 
by  the  indicat<-d  horse-|iower,  has  been  missing  in  a  turbine,  but  the 
introduction  of  the  torsion  meter,  which  mca.sures  the  horse-power 
passing  through  a  shaft  by  the  amount  of  torsion  caused,  has  supplied 
this  missing  link  most  .satisfactorily. 

It  may  be  generally  said  that  about  15  knots  is  the  lowest  speed  of 
vessel  at  which  the  turbine  can  .satisfactorily  compete  with  the  reciii- 
roc.it  ing  cnL'iue  as  regards  economy.  The  difficulty  of  the  ])idbleiu 
lies  in  the  fact  that  at  low  speeds  the  screws  have  to  be  made  to 
revolve  slowly,  and  at  the  same  time  the  horse-power  required  is 
moderate,  and  thus  the  turbines  have  to  be  very  large  and  heavy, 
and  besides  this  the  blades  arc  .so  short  that  the  loss  by  leakage  is 
excessive.  The.se  considerations  have  led  to  the  combiiuilion  of  a 
reciprocating  engiru-  for  the  liigh-pre.ssure  part  of  I  he  range,  and  a 
turhiiu'  for  the  low-pressure  part  of  the  range,  and  it  is 
anticipated  that  an  extra  economy  of  about  15  |M'r  cent,  can  bi- 
attained  in  this  way.  The  advantages  of  such  an  arrangement  were 
lirst  pointed  nut  by  Mr.  Parsons  in  1S<.(4.  but  it  has  only  recently  been 
put  into  practice.  It  may  be  nu-ntioned  that  eight  years  ago  there 
were  only  25.(100  n.e.  of  marine  turbines  afloat  ;  two  years  ago  there 
were  H00,('00  u.f..  and  now  there  are  ovi-r  1  ,'  millions  coui]ileted  and 
under  construction. 

In  this  short  Paper  I  \ut\r  cndeavoiuc'd  to  give  an  idea  >'t  the 
exceedingly  rapid  progress  of  the  slciiu  turbine,  and  its  ai>|'bca- 
tioiis.  Whelhi-r  in  future  (he  progress  will  be  eipially  as  npid  is 
difliciilt  to  say,  but  so  far  as  can  be  seen  at  present  there  is  no  sign  of 
saturation  in  (he  curve  of  progress. 
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7,500  Kw.  TURBO-ALTERNATORS  FOR  BUENOS 
AYRES. 


We  are  pleased  to  be  able  to  give  the  following  description 
of  the  generators,  probably  the  largest  so  far  built,  which  have 
recently  been  completed  for  the  extensive  new  power  station 
wliich  the  Conipagnie  Transatlantiijnc  Allemaiide  d'Electrioit^ 
are  erecting  in  Buenos  Ay  res. 


with  regard  to  the  advantages  of  which  it  will  sutlice  to  say  here 
that  it  allows  of  an  exceedingly  solid  and  mechanical  construc- 
tion of  the  rotor  and  one  whicli  permits  of  thorough  ventilation 
and  perfect  and  permanent  balancing  being  obtained.  In  this 
construction  the  rotor  is  built  up  of  steel  plates  carried  upon  a 
centre  hub  of  forged  steel,  and  in  slots  provided  in  the  outer 
pyripherj-  of  these  steel  plates  the  field  cods  are  placed  and 
held  therein  by  means  of  metal  wedges.  An  air  space  is  pro- 
vided between  each   core  plate,  and   the  whole  structure  is 


Fig.  1. — KoTOK  Construction  of  one  ok  the  Brown-Boveri  Altern.wobs  for  Buenos  Ayres. 


Five  turbo-alternator  sets  of  7,500  kw.  capacity  each  and 
two  turbo-dynamo  sets,  each  of  1,000  kw.  capacity,  have  been 
ordered  in  Europe,  the  order  for  certain  ot  the  turbines  and  for 
the  whole  of  the  generators  being  placed  with  Messrs.  Brown, 
Boveri  &  Co.,  of  Baden.  This  order  includes  the  supply  of  two 
11,000  H. P.  steam  turbines,  together  with  six  7,500  kw.  alter- 
nators (two  50  cycle  machines  and  four  25  cycle  machines)  and 
four  500  kw.  dynamos.  One  of  the  turbo-alternator  sets  con- 
sists of  a  turbine  driving  both  a  25  cycle  and  a  50  cycle  alter- 
nator,   each    of    7,500  kw.,    which    accounts    for    the    extra 


thoroughly  and  uniformly  ventilated  by  means  of  cool  air 
drawn  in  from  the  outside  by  fans  placed  at  each  end  of  the 
rotor  body.  These  fans  and  the  general  character  of  the  rotor 
construction  can  be  plainly  seen  from  Fig.  1  herewith. 

The  armature  for  these  large  machines  is  built  in  two  parts, 
as  shown  in  Fig.  3,  and  perhaps  the  most  striking  feature  in 
the  design  is  the  great  care  which  has  been  taken  to  secure 
the  coils  in  the  slots  and  at  their  ends  against  possible  move- 
ment due  to  heavy  short  circuits.  As  may  be  noticed  from 
Fig.  3,  the  hot  air  can  be  led  out  from  the  machine  either  from 


Fk;.  2. — Genek.vi,  Akram;ement  of  7,500  kw.  Three-phase  Turbo-Alternator  for  Buenos  Ayres. 

Scale  1  :  200. 


machine,  while  a  tandem  arrangement  for  the  continuous 
current  sets  was  adopted  on  account  of  the  direct  current 
supply  pressure,  which  is  230  volts.  The  speed  of  all  the 
turbo-alternators  is  750  revs,  per  min.,  and  the  pressure  at  the 
terminals  of  the  alternators  12,500  volts. 

The  7,500  kw.  alternators  follow  very  closely  the  general 
design  of  standard  Brown-Boveri  machines  of  this  type,  a 
detailed  description  of  which  appeared  in  the  issues  of  The 
Electrician  for  September  20  and  27,  1907.  The  field  magnets 
are  constructed  on  Mr.  C.  E.  L.  Brown's  "cylindrical"  system, 


the  top  or  bottom,  as  may  best  suit  the  local  conditions,  hav- 
ing regard  to  the  very  considerable  amount  of  energy  that  is 
necessarily  dissipated  in  heat  when  a  number  of  such  large 
machines  are  working  together  in  the  same  engine  room. 

The  whole  design  is  totally  enclosed,  with  the  exception  of 
one  of  the  chimney-shaped  openings  in  the  stator  and  the  air 
inlet  at  each  end.  This  total  enclosure,  taken  in  conjunction 
with  the  perfect  and  permanent  balance  readily  attainable 
with  the  Brown-Boveri  cylindrical  construction  of  the  field 
system,  enables  the  machines  to  work  with  a  quite  negligiljle 


D 


828 


THE  ELECTRICIAN,  SEPTEMBER  11,  1908. 


amount  of  noise,  as  the  hot  air  can  get  away  without  au)- 
throttling  through  the  large  opening  provided  for  the  purpose, 
while  the  course  of  the  air  currents  in  the  machine  itself  is  so 
arranged  that  while  they  produce  a  maximum  of  cooling  effect, 
the  resistance  in  the  air  passages  is  reduced  to  a  minimum. 

The  weiijht  of  a  complete  alternator  as  above  described, 
with  shaft.but  exclusive  of  bearings  and  bedplate,  is  73-4  tons, 
the  weight  of  the  stator  being  about  48-1  tons  and  the  weight 
of  the  rotor  25-3  tons. 

Of  the  11,000  H.p.  turbines  to  which  these  alternators  are 
coupled,  as  already  stated,  two  are  being  made  in  Baden,  while 
the  remaining  three  have  been,  or  are  being,  made  by  Messrs. 
Franco  Tosi,  of  Legnano,  on  the  BrownBoveri-Parsons  system, 
and  we  give  a  diagram  showing  the  general  arrangement  of  one 
of  the  complete  turbo-alternators  in  Fig.  2.  The  actual  rating  of 
the  turbines  is  11,000  B.H.P.,  but  they  are  capable  of  develop- 
iuCT  14,200  H.P.  for  at  least  two  hours  under  normal  steam 
conditions,  which  are  a  steam  pressure  of  ISO  lb.  per  square 
inch  and  a  steam  temperature  of  572'F.  The  large  size  of 
the  turbine  made  it  necessary  to  adopt  a  two-cylinder  design 


fio.  3. — Akm.vtlke  (IF  7,500  k\v.  TiiUEE-rii.vsE  Trur.o-Ai.TEKNATOR. 

with  a  bearing  between  the  cylinders,  and  this  construc- 
tion ofi'ers  important  advantages  in  other  ways  when — as  in 
this  case — superheated  steam  is  used.  In  the  high-pressure 
cylinder  of  the  turbine  the  steel  drum  is  forged  in  one 
piece  and  shrunk  directly  on  to  the  shaft,  wliile  at  the  low 
pressure  siile  a  cast  steel  ring  is  inserted  between  drum  bod)' 
and  shaft. 

The  weight  of  each  T,.^©  kw.  turbo  alternator,  comi)letf' 
with  surface  condenser,  is  .''75  tons,  and  the  steam  consump 
tion  at  full  load  amounts  to  13H61b,  ]ier  kilowatt-hour. 

In  accordance  with  Messrs.  Brown,  ISoveri  iV  ('o.'s  latest 
practice,  oil  relays,  instead  nf  steam  relays,  are  used  for  the 
operation  of  the  admission  valves  of  these  turbines,  the  great 
advantage  of  these  being  that  not  only  is  nion'  sensitive 
governing  readily  obtainiilile,  but  the  action  of  the  relay  is 
itiilependcnt  of  variations  of  the  steam  pressure,  while,  as  the 
oil  for  the  relay  is  supplied  by  the  Rmall  oil  pump,  which  also 
supplies  the  oil  for  the  bearings  at  starting  up  and  at  low 
speeds,  the  turbine  cannot  be  started  at  all  unless  the  oil  for 
lubrication  is  already  circulating  through  the  bearings. 

Vie  are  indebtetl  to  Messrs.  l>rown,  Boveri  i^'  t'o.  for  the 
above  particulars  of  these  machines. 


WIRELESS  TELEPHONY.'' 

BY    REGIKALD    A.    FESSEXDEX. 

(Continued  from  page  788.) 

Summary. — The  author  first  gives  a  brief  history  of  the  development 
of  wireless  signalling,  proceeding  to  describe  the  method  and  apparatus 
used  in  wireless  telephony.  He  also  discusses  its  possibilities  and  how 
its  development  has  been  retarded. 

E.  Methods  and  AppAKATr.s. 
1.  Methods  and  A  i^jmrainx  for  Producing  the  Electromagnetic  Waves. 
--These  have  been  already  referred  to.  A  rotating  spark-gap.  giving 
approximately  20.000  discharges  per  second,  was  connected  to  a 
5.000  volt  source  of  direct  current.  The  terminals  were  of  40  per 
cent,  platinum  iridium.  In  operation  the  apparatus  is  arranged  to 
charge  a  condenser  to  a  definite  potential  and  discharge  it. 


Fii:.  2.  — Nationai,  Electric  Sigxallixg  Co.'s  Arc  Apparatcs. 

Fig.  2  shows  a  form  r)f  ap[)aratus  for  operating  the  arc  in  a  gas 
under  pressure.  The  apjjaratus  is  also  used  for  the  arc  in  vacuum 
and  the  critical  distance  arc.  Fig.  3  shows  a  field  disc.  12  in.  in 
diameter  and  with  300  slots  on  it.  There  are  600  armature  slots,  each 
containing  two  turns  of  13  mil  wire.  The  field  current  is  .5  amperes. 
The  resistance  of  the  armature  is  (i  ohms  ;  it  gives  160  volts  and  about 
7  or  8  amperes.  Other  armatures  have  been  constructed  having  a  re- 
sistance of  4  ohms.  For  some  work  double  armatures  are  used  giving 
about  270  volts.  The  output  of  the  single  armature  machines  at 
81.700  cycles  is  approximately  1  kw.  The  output  of  the  double 
armature  machine  is  approximately  2  kw. 

Other  types  of  high-frequency  alternators  are  under  cimstruction. 
One  type,  shown  in  Ficr.  4,  is  designed  for  use  on  shipboard.     The 


I'"l0.  3.  -  KiEi.n  Disc. 

annature  (Hhc  is  (i  in.  in  dianiclir  ami  two  armaluri's  iir<'  used.  It  i'^ 
arranged  to  be  miainted  on  gimbals  and  to  be  (h'i\en  by  a  .steam 
turbine  Cdnnectoil  to  the  sleaiu  pipe  by  Hexiblr  iirmouied  steam 
liiise.  The  fn-ipiency  i:i  aboiil  l(H).(HM>  and  Ibc  imtpiil  about  3  kw. 
.AiKithcr  type,  now  being  ccmstrucled  by  Mr.  Alcxandcr.Min.  to  whoso 
elTorls  the  siircess  of  Ibis  type  of  generator  is  largely  due.  is  designed 
to  have  an  output  of  10  h\\ .  Designs  have  l«-eii  made  for  n  generator 
of  still  larger  size  with  a  caleiilatod  output  of  TiO  kw.  and  a 
frecpieiicy  of  .lO.tMKt.  'I'liis  mncliine  is  intended  for  (rnns-Allaiilir 
work.     For  some  of  tlieso  nmchines.  instead  of  driving  by  penr  or 

*  Abstrnot  of  n  Paper  prrsento<l  nt  the  25tli  nnnnni  rmivenlion  of  the 
American  Insliliilr  o(  Klielrical  Kngineors.  .lune-.Iuly,  MKW. 
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steam  turbine,  a  special  two-cycle  motor  lias  been  devised,  to  operate 
at  a  frequency  of  500  cycles  per  second. 

The  hi!;h- frequency  alternatiir  metliod  is  lielieved  to  possess  a 
number  of  ad\antaees  over  other  methods,  inasmuch  as  it  is  set  in 
operation  by  merely  o|ieninf;  a  steam  valve  and  has  no  complicated 
electrical  ap))aratus  or  circuits  of  any  kind.  The  speed  is  regulated 
by  the  steam  pressure,  tliis  being  accomplished  by  an  electrically 
operated  reducing  valve.  For  measuring  the  freq\iency  various  speed 
indicators  have  been  tried,  but  it  has  been  found  that  the  best  way  is 
to  use  a  resonant  circuit  with  an  amnx'ter.  this  being  an  extremely 
sensitive  means  of  indicating  the  frequency  and  in  addition  affording 
a  means  of  automatically  keejiing  the  speed  constant  to  a  small 
fraction.  The  reducing  valve  is  adjusted  so  that  if  left  to  itself  the 
machine  will  run  slightly  above  normal  speed.  As  .soon  as  it  reaches 
one-tenth  of  1  per  cent,  higlier  than  its  designed  speed  the  resonance 
begins  to  fall  and  a  contact  is  opened  which  slightly  throttles  the 
steaiu.  Ill  this  «ay  the  frequency  is  kept  varying  between  the 
limits  of  one-tenth  of  I  per  cent,  above  speed,  and  one-tenth  of  1  per 


"  trough  "  transmitter.  It  consists  of  a  soapstone  nnnulus  to  which 
are  clamped  two  plates  with  platinum  iridium  electrodes.  Through 
a  hole  in  the  centre  of  one  plate  passes  a  rod,  attached  at  one  end  to  a 


Fig.  4. — HtoH  Fkf.ijuency  ALTERX.iTOR. 


Fig.  6. — Transmitting  Relay. 


cent,  below  speed.  Where  the  drive  is  electric  instead  of  by  turbine,  |  diaphragm  and  at  the  other  to  a  platinum  iridium  spade.  The  (;wo 
a  storage  battery  is  used  to  drive  the  two-phase  generator'and  even  outside  electrodes  are  water-jacketed.  This  transmitter  requires 
better  results  mav  be  obtained  as  regards  regulation  than  with  steam,  no  adjusting.  All  that  is  necessary  is  to  place  a  teaspoonful  of  carbon 
•2.  Transmiiter's.-lhf,  types  of  transmitters  most  commonly  granules  in  the  central  space.  It  is  able  to  carry  as  much  as  15  amperes 
used  are   the  carbon  transmitter  and  static  transmitter,  and  the     continuously  without  the  articulation  falling  off  appreciably.     It  has 

the  advantage  that  it  never  packs.     The  reason  for  this  apjicars  to 


Fio.  5. — Condenser  Transmitter. 

carbon  transmitter  relay.  It  was  found  that  the  ordinary  carbon 
transmitter  was  unsuited  for  wireless  telephone  Avork  on  account  of  its 
inability  to  handle  large  amounts  of  power.  .V  new  type  of  trans- 
mitter "was   therefore   designed   whieli    the    writer   has   called   the 


Fig.  7.- 


TRoroii  "  Kelav. 


be  that  when  the  carbon  on  one  side  heats  and  expands  the  electrode  is 
pu.shed  over  against  the  carlion  on  the  other  side.  The.se  transmitters 
have  handled  amounts  of  energy  uji  to  one-half  lujrse  power,  and 
under  these  circumstances  give  remarkably  clear  and  perfect  articula- 
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tion  and  may  ')e  left  in  rircuit  for  iioui>-  at  a  time.  Fig.  .5  shons  a 
type  of  condenser  transmitter  in  whioli  the  vibration  of  the  diaphrasiui 
alters  the  electrical  capacity  of  the  transmitter,  thus  throwing  the 
circuit  in  and  out  of  tune  or  spilling  more  or  less  energy  through  a 
leakage  circuit.  Fig.  6  .shows  a  transmitting  relay  for  strong  currents. 
The  only  tiling  noticeable  about  this  is  that  the  telephone  magnet 
is  a  differential  one.     Fig.  7  shows  a  "  trough"  relay. 

Other  tyi^es  of  transmitting  relays  are  employed  for  amplifying 
verv   feeble   currents.     It    will   readih-   be  understood   that   where 


604 


59 


2> 


^^<^^^^^^'.^ .^^'-■.^■^.^.^.■^^v  v.^'  -.'a^\'A'  v^^^■■^^■.^^^^^ 


K\^v^^'  ^^^^vk^^k"^v^^^^■A'. .' 


a  person  in  .\lbany.  for  exam})le.  wislies  to  talk  to  another 
person  on  board  a  ship  off  New  York,  the  wireless  station 
being  located  near  New  York,  the  volume  of  the  transmission 
received  at  New  York  will  not  be  very  strong,  and  while  it  may 
be  possible  to  transmit  it  without  amplification,  amplification  is 
advisable.  The  receiver  of  one  of  these  amplifiers  is  a  combination 
of  the  difJerential  magnetic  relay  and  the  trough  transmitter.  An 
amplification  of  1.5  times  can  be  obtained  w  ithout  loss  of  distinctness. 
The  side  electrodes  of  the  trough  are  water-jacketed.  Successful 
amplification  depends  upon  the  use  of  strong  forces  and  upon  keep- 
ing the  moment  of  inertia  of  the  moving  parts  as  small  as  possible. 
Amplification  may  also  he  obtained  by  mechanical  means  but  as  a 
rule  this  method  introduces  scratching  noises  which  are  very  objec- 
tionable even  though  comparatively  faint. 

Other  tj'pes  of  transmitters  have  also  been  used,  such  as  liquid  jet 
transmitters,  operating  by  closing  the  air-cap  in  a  magnetic  circuit, 
and  so  changin<£  tin'  inductance  of  the  oscillatins.'  circuit.  &c. 


Fit;.  9'  shows  a  suitable  type  of  connection  for  u.se  with  a  high 
frequency  alternator.  Fig.  10-  shows  a  type  of  circuit  for  use 
with  the  condenser  transmitter.  Fig. 
11-  shows  a  type  of  circuit  in  which 
the  modulation  is  accomplished  by 
changinc  the  inductance  of  one  of  the 
oscillating  circuits.  .\s  a  matter  of  fact 
the  transmitter  may  be  placed  almost 
anywhere  in  the  circuit  between  the  arc 
or  dynamo  and  the  antenna,  or  between 
the  arc  or  dvnamo  and  earth,  or  in  the 
transformer  circuit,  or  in  shunt  to  an 
inductance  or  capacity,  the  results  ob- 
tained in  all  cases  being  indistin- 
gui.shable.  The  sole  criterion  of  suc- 
cess seems  to  be  that  the  transmitter 
should  be  capable  of  handling  the 
energy  and  the  circuit  should  be 
properlv  adjusted.  Some  success  hais 
also  been  attained  by  placing  the  trans- 
the  dynamo'  but    this    method   requires 


Fic.  11. 


mitter   in    the  field     ^.f 

very  careful  designing  of  the  field  circuit. 

(To  be  continued). 


THE  FREUND  AXLE  WOUND  TRACK  BRAKE. 


The  action  of  this  brake,  which  has  been  designed  and  patented 
by  Mr.  E.  Freund.  depends  on  the  energy  stored  in  a  coiled  spring 
which  is  automatically  kept  at  a  given  compression  by  an  eccentric 
on  the  car  axle.  It  will  thus  be  seen  that  the  force  of  application  of 
the  brake  will  at  all  times  be  identical  and  independent  of  the  driver, 
who  has  merelj-  to  move  a  horizontal  lever,  fitted  on  a  vertical 


Fig.  1. — Di.\GBAM  sHoniNc 

CONSTKUCTIOK       OF      FbEUNP 

Tf-\ck  Bb.xke. 


A  (Cjk  Axle) 


^'L  (ECCEHTRIC) 


ft  ft  ft...onf\?dg 
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Fio.  9. 


Fk;.  10. 


tn  a  louder  speaking  t<'leplione  rec(jrdcr  employed,  a  small  inm 
dis(t  is  placed  opposite'  a  nozzle  through  which  air  at  high  ))re.ssure  is 
blown.  \n  i«  well  known,  this  caiiHcs  the  disc  to  be  held  clo.se  to  the 
nozzle.  Tlie  teleplmne  magnets  niter  the  j)osition  of  the  disc  and 
thus  produce  very  hmd  talking.  The  transmitting  relays  are  oon- 
nectcfl  in  the  wire  lin<'  circuit  in  the  same  way  as  the  regular  tele- 
phone relay,  except  that  in  place  of  being  inserte'd  in  the  middle  of 
(lie  line  they  are  placed  in  the  wireless  Hlation  and  an  arlilieial  liiu' 
is  used  for  balancing.  There  is  no  diniculty  mi'l  with  on  the  winOess 
xide  of  the  appornliiK,  but  on  the  wire  line  side  Iheri'  are  the  well- 
known  rlifficullies  due  to  unbalancing  which  havi-  not  yet  been 
entirely  overcome.  For  the  correction  of  these  diflicullirs.  thi'refore, 
wc  must  look  to  the  engineers  of  the  wire  telephone  com|mnieH. 
At  present  ihediflicultieH  are,  if  anything,  less  Ihan  lliose  met  with  in 
relaying  on  wire  lineH  alone, 

^.   TrnnnmMing  (.'Irniila. — Fig.  8'  «ho«'H   n    l.vpe  of   arc  circuit. 
'  I'.S,  pntonls  XoK.  7(M1.742  (lf»02)  and  7.10,7.-.3  (l!HO). 


spindle  on  the  car  platform,  to  bring  the  car  under  control.  It  i."* 
suggested  by  the  inventor  that  this  movement  of  the  lever  should  be 
I)erformed  by  the  driver  with  his  body,  thus  leaving  his  hands  free 
for  the  operation  of  the  wheel  brake  and  controller. 

The  following  claims  are  made  for  the  Freund  axle. wound  track 
brake: — (1)  Simplicity  and  reliability.  ("2)  Errors  in  handling  im- 
po.Hsible,  as  there  is  only  one  controlling  lever,  which  has  always  to  be 
handled  in  the  same  way.  (3)  Complete  stops  are  as  easily  obtainable 
as  speed  regulation  for  coasting.  (4)  Highest  braking  ellect  com- 
bined with  a  mininnim  of  w<irk  and  resjionsibilily  for  the  molorman. 
(.">)  Track  antl  wheel  brakes  are  independent  of  cai'h  oilier,  anil  ni-ilher 
hand  nor  foot  of  llie  niotorman  being  engaged  with  the  track  brake, 
the  wheel  brake  can  be  |iul  on  simultaneously  «  ilh  it.  If  one  fails  the 
other  is  already  on  an<l  prevents  .serious  ci>nsequen<'es.  ((!)  The 
brakes  can  lie  applied  from  any  pari  of  the  car.  and  simultaneously 
from  «everal  points  without  causing  any  trouble.     (7)  The  brake  can 

'  U.S.  piitrntH  NoM.7ntl.742  (l!K12)  and  73(»,7.">.'J  (11HI.1) 

«  U.lS.  (intent  No,  700.747  (1901),        »  1,8,  patent  No.  703,640  (1900.). 
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be  applied  before  a  oar  enters  a  dangerous  "down ''  grade.  (8)  The 
brakes  are  as  suitable  for  service  as  for  emergency  purposes.  (The 
driver  gets,  therefore,  perfectly  accustomed  to  the  hamlling  of  tlie 
brake  in  .service,  and  he  has.  in  case  of  emergency,  only  to  carry  out 
an  accustomed  uioventent.  This  is  an  important  point  with  regard 
to  reliabiUty.)  (!))  The  most  rapid  sto])s  can  be  etTected  without 
the  least  tliseomfort  to  passengers  and  without  objectionable  strains 
to  the  rolling  stock.  (10)  The  brakes  come  otT  as  easily  and  as 
rapidly  as  they  go  on  (a  very  great  advantage  wlien  pa.ssing  through 
dense  traffic,  and  one  that  is  absent  with  all  "  emergency  "  brakes). 
(11)  The  brakes  are  equally  etfective  on  ordinary  rail.s.  on  sjjecial 
work  (manganese  steel  specials),  on  "  up  "  or  "  down  "  gradients 
and  witli  derailed  cars.  (12)  ."^kidding  of  the  wheels  :s  overcome. 
(13)  Low  first  cost.  (14)  Maintainable  by  cheap  labour,  because. 
Iwing  composed  of  plain  mechanical  parts  only,  it  does  not  require  any 
service  adjustments  either  on  account  of  'li  in.  wear  of  brake  blocks 
nor  on  account  of  2  in.  radial  wear  of  tyres.  (15)  Easily  inspected. 
and  worn  out  parts  rapidly  replaceable.  (IG)  All  parts  are  under 
reduced  strains  while  the  brakes  are  in  operation.  Failure  of  parts 
would  occur  during  rewinding,  i.e..  when  there  is  no  danger.  (17) 
Failure  of  any  essential  part  would  give  unmistakeable  and  ample 
warning.  (18)  Motors  are  allowed  to  cool  down  while  the  cars  are 
descending  gradients,  enabling  smaller  motors  to  be  used 
with  the  Freund  brake  than  with  magnetic  or  electric 
(^rakes. 

As  mentioned  above,  the  braking  ])ower  is  obtained 
from  two  or  more  helical  springs  which  surround  a  rock 
ing  shaft  carried  across  the  truck,  and  which,  turning  om- 
«ay,  presses  the  brake  blocks  on  to  the  rails,  and  turning 
the  other,  lifts  them  off  the  rails.  The  ends  of  the  springs 
are  housed  in  two  gear  wheels  concentric  with  the  rocking 
shaft,  one  of  which  is  connected  to  it  by  a  planet  gear  con- 
trolled by  two  band  brakes  on  drums.  When  the  springs 
are  wound  up  they  tend  to  turn  the  rocking  shaft  through 
the  gears,  in  the  direction  to  apply  the  brakes.  Releasing 
one  of  the  band  brakes  permits  such  application.  The 
release  of  the  other  band  brake  allows  a  pull-off  spring  to 
rotate  the  shaft  in  the  opposite  direction,  raising  the  blocks 
from  the  rails.  In  both  operations  the  manual  effort  is 
confined  to  releasing  the  band  brakes  by  a  light  pull  on  one 
or  the  other  pull  rod  or  cord.  The  springs  are  wound  uj) 
by  a  connecting  rod  driven  by  an  eccentric  on  one  of  the 
car  axles,  by  means  of  a  pawl  and  ratchet  wheel  geared 
into  one  of  the  w'heels  carrying  the  ends  of  the  springs. 
The  amount  of  the  winding  is  limited  by  a  threaded  sleeve 
sliding  on  the  ratchet  wheel  spindle,  which  lifts  the  pawl 
out  of  gear  when  the  sleeve  reaches  a  predetermined  point. 
The  movement  of  the  .sleeve  is  proportional  to  that  of  the 
springs,  and  it  is  moved  to  or  from  the  disengaging  point 
proportionately  to  the  winding  or  unwinding  of  the 
springs.  The  movement  is  not  unlike  that  of  some  steam 
steering  gears,  as  applied  to  the  shifting  of  the  valve  gear. 

The  spring  is  usually  fully  wound  up  while  the  car  is  travelling  a 
distance  of  about  9<»  yds.,  and  would  be  fully  unwound  after  about 
four  brake  applications  if  it  were  not  automatically  rewound  during 
such  series  of  applications.  The  effective  jjressure  on  the  brake 
blocks  is  stated  to  be  about  4  tons. 

From  the  accompanying  diagram.  Fig.  1.  it  will  be  .seen  that  the 
whole  apparatus  is  housed  in  the  space  enclosed  on  the  right  and  left 
by  the  side  frames  (>l  the  truck  and  by  the  motors  in  front  and  the 
rear,  and  it  occupies  about  IS  in  of  the  truck  length.  The  bearings  of 
the  cross  brake  shaft  B  and  of  the  countershaft  G  are  shown  as  parts 
of  the  side  frames.  This  would,  as  a  rule,  not  be  the  case.  They 
would  be  housed  in  two  shields  bolted  to  the  side  frames,  and  this 
has  the  advantage  of  allowing  the  whole  apparatus  to  be  fitted  up  at 
the  fitting  shop  and  of  fi.xing  it  very  rapidly  on  the  car.  A  is  one  of 
the  axles  of  the  car.  E  is  an  eccentric  revolving  with'  it.  and  D  an 
eccentric  strap  and  rod  linked  to  the  ratchet  lever  F.  which  is  pivoted 
on  the  sleeve  of  pinion  G.  The  latter  is  keyed  to  the  ratchet  wheel 
H  and  both  are  turned  on  shaft  G  when  the  axle  A  revolves,  the  pawl 
J  being  allowed  to  engage  with  H  ;  G  is.  under  these  circumstances, 
turned  anti-clockwise.  The  wheel  K  with  which  G  meshes  turns, 
therefore,  clockwise.  The  w  heel  L  is.  as  a  rule.  |)revented  from  turn- 
ing on  shaft  B  by  pinion  M.  and  the  brake  pulley  X.  both  of  which 
are  keyed  on  C.  The  brake  strap  P  is  tightened  by  a  spring.'and  pre- 
vents N  from  turning.  The  spring  S,  whose  ends  are  firmly  bedded 
between  flanges  on  L  and  K  is  thus  held  fast  on  the  left-hand  .side 
while  it  is  being  turned  round  with  K  on  the  right  ;  thus  a  torsional 
strain  is  imparted  to  it.  Provision  is  made  for  keeping  the'paw-rj  out  of 
mesh  with  the  ratchet  wheel  H  when  the  torsional  strain  imparted  to 
S  has  reached  a  certain  amount.     The  energy  stored  in  the  sj)ring  8 


is  luaiU'  use  of  for  braking  purposes  by  releasing  the  brake  pulley  X. 
This  nuiy  be  done  from  eitlier  platform  or  any  other  part  of  the  car 
by  pulling  the  lever  T.  The  spring  S  then  turns  the  wheel  U,  and 
wheel  W  which  is  keyed  to  it.  clockwise,  and  the  star  l>  on  which  the 
]ilanet  wheels  are  pivoted  turns  in  the  same  direction  :  while  wheel 
r.  witli  which  the  tlu-ee  planet  wheels  also  mesh,  is  held  fast  t)y  the 
brake  band  (/.  controlled  by  lever  e  and  spring  /.  As  the  .star  6  is 
keyed  upon  the  cross  brake  shaft  B.  the  depression  levers  jr  are  turned 
clockwise  and  the  track  blocks  (not  shown)  are  depressed.  If  the 
lever  r  is  from  any  part  of  the  car  pulled  to  the  left,  the  strap  d  is 
lifted  and  the  wheel  <■  following  the  strain  e.xertcd  by  the  release 
springs  turns  clockwise,  and  the  track  blocks  are  lifted.  This  move- 
ment can  be  regulated  by  a  special  brake  gaj)  regulator  which  is 
fitted. 

Tests,  spread  over  fom-  years,  have  shown  that  the  springs  are  as 
little  liable  to  fail  as  the  springs  which  support  locomotive  boilers, 
&c.  Moreover,  failures  would  not  take  |)laee  when  the  brakes  are 
put  on.  because  the  springs  are  released  for  this  purpose,  but  when 
the  latter  are  rewound,  i.e..  at  a  moment  when  their  failure  would  not 
matter. 

A  good  idea  of  the  mechanism  and  operation  of  the  brake  can  be 
obtained  from  the  view  of  the  apparatus  in  Fig.  2. 


Fig.  ?. — View  of  Fkecxd  TB-icic  Be.^kf. 

A  number  of  tests  have  been  carried  out  on  the  Yorkshire  Woollen 
District  Tramways,  and  particulars  of  some  recent  ones  are  as  fol- 
lows : 
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Mr.  H.  M.  Sayers  has  made  a  number  of  tests  of  the  brake  upon  a 
gradient  varying  from  I  in  12  to  1  in  25,  at  speeds  varying  from  8  to 
22  miles  per  hour,  and  upon  rails  both  dry  and  greasy,  and  in  a  report 
on  the  brakes  -says  that  the  results  of  his  tests  show  that  t  he  niechansim 
makes  prompt  and  effective  use  of  the  available  pressure  and  fric- 
tional  coefficient  of  the  blocks.  In  order  to  test  the  value  of  the 
winding  of  the  s|)rings  during  braking,  he  had  some  s))ecial  tests 
made  with  repeated  applications  during  the  stopping  intervals, 
*  Sand  was  used  in  tests  2  and  5  only. 
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which  gave  excellent  results,  showing  a  power,  which  is  nut  jiussessed 
by  any  other  brake  within  his  knowledge,  of  reducing  the  stopping 
time  and  space  in  extreme  cases.  He  also  made  some  tests  of  the  brake 
as  a  "  coasting"  brake,  allowing  the  car  to  descend  a  steep  gradient 
at  a  steady  regulated  speed.  The  result  was  again  excellent,  although 
the  driver  had  no  training  in  this  particular  use,  and  it  showed  that 
the  car  was  kept  under  effective  control  without  acceleration  on  long 
descents,  the  safety  condition  for  working  heavy  hill  routes. 

He  also  states  that  the  Freund  brake  answers  excellently  the  pur- 
poses of  a  service  brake,  an  emergency  brake,  and  a  hill  or  coasting 
brake ;  and  as  it  does  not  interfere  with  the  auxiliary  use  of  the  wheel 
brakes,  and  is  not  affected  by  the  abuse  of  those  brakes  even  to  the 
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Fig.  3. 

skidding  point,  and  as  there  is  not  any  mutual  interference  between  it 
and  the  electrical  equipment,  it  is,  in  his  opinion,  a  long  step  toward.s 
the  ideal  brake  for  tramway  purposes. 

In  Fig.  3  are  plotted  the  results  of  the  tests  made  with  the  Freund 
track  brake;  and.  for  the  sake  of  comparison,  curves  are  also  given 
for  a  magnetic  track  Ijrake  and  Pringle's  emergency  skid  brake  ob- 
tained from  published  tests. 


GENERAL  URBAN  AND  INTERURBAN  TRANSPORTA- 
TION AND  RAILLESS  ELECTRIC  TRACTION.^ 

BY    F.    DOUGL.VS    FOX,    M.A. 

Summary.  —The  author  first  discusses  the  question  whether  rails 
should  be  adopted  for  urban  transi)ortation,  and  gives  some  interest- 
ing particulars  concerning  the  cost  of  running  petrol  'buses  and  elec- 
tric 'buses  with  accumulators.  He  then  describes  the  trackless  trolley 
system  as  installed  at  Miilhausen,  and  passes  on  to  consider  existing 
British  municipal  tramways,  showing  how  they  are  handicapped 
by  heavy  capital  expenditure.  A  table  of  statistics  regarding  71 
tramways  is  given,  and  the  author  considers  in  detail  the  figures 
for  income,  capital  expenditure  per  mile,  route  length  factor,  density 
of  traffic,  income  j)er  carniile,  working  expenses,  average  fares,  &c. 
In  conclusion  he  hopes  that  transportation  engineering  will  become 
more  and  more  an  exact  science. 


Present  Conditions. — Except  abroad  it  is  rarely  that  the  engineer 
has  an  opportunity  of  designing  an  original  and  comijlete  transporta- 
tion scheme  for  a  town  of  large  size.  Krom  the  hnr.se  'bus  up  to  the 
tube  railway  there  is  almost  always  something  already  provided  in 
the  way  of  travelling  facilities.  Any  new  sohenie  of  transport  is 
usually  designed  either  to  extend  some  existing  system  or  else  to 
supersede  it.  The  City  horse  'bus  first  took  over  the  urban  duties 
of  the  old  stage  coach.  Then  the  railway,  after  displacing  the  stage 
coach  on  the  turnpike,  entered  also  upon  the  city  street  in  the  form 
of  the  hor.sc  tram.  Shortly  afterwards  the  enclosed  locomotive  or 
"steam  dummy"  was  put  on  the  Iramwny  in  place  iif  the  hor.se. 
Then  the  underground  railway  circled  and  crossed  the  city  in  tunnel 
and  tube.  Klectricity  was  tlwu  introduced,  first  to  supply  the  motive 
power  for  the  tramway  and  then  for  the  underground  railway. 
Then  came  the  internal  combustion  and  steam  engine  to  propel  the 
omnibus  and  relieve  the  horse  of  its  duties.  Finally  electricity,  by 
means  of  secondary  Imlti-ries  and  the  trackless  trolley  syst^in,  has 
also  put  in  its  claim  for  the  last-named  duty. 

It  is  a  curious  fact,  whether  it  be  a  sign  of  our  conservatism  or  of 
the  rapidity  of  tlii^  development  of  street  traction,  that  almost  every 
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phase  of  the  above  evolution,  from  the  stage  coach  upwards,  can  still 
be  seen  on  some  city  streets  to-day.  The  respective  functions  and 
the  vehicles  themselves  are  modified,  but  they  are  almost  all  in  more 
or  less  evidence  together.  The  scope  of  the  following  notes  is  limited 
to  the  discussion  of  transportation  systems  for  the  streets  of  towns 
of  moderate  size  and  by  surface  lines  alone.  The  aim  will  be  to 
show  in  detail  the  comparative  economics  of  the  tramway  and  the 
mechanical  omnibus. 

Rails  or  no  Rails. — The  question  as  to  whether  urban  transporta- 
tion on  the  surface  is  best  accomplished  with  or  without  rails  has  yet 
to  be  solved  by  actual  experience.  The  .solution  may  demonstrate 
the  superiority  of  one  or  the  other,  both  from  a  technical  and  com- 
mercial standpoint,  or  it  may  prove  the  usefulness  of  each  system 
in  its  own  place. 

The  principal  technical  points  to  be  considered  are  simplicity  of 
mechanism,  ample  capacity,  speed,  power  of  rapid  acceleration, 
comfort  and  convenience. 

The  commercial  features  are  moderate  capital  expenditure  and 
cost  of  operation,  including  ample  depreciation. 

On  the  one  hand  the  cost  of  construction  of  electric  tramways 
has  been  .steadily  mounting  up.  Even  in  its  most  economical  form 
the  cost  of  the  permanent  way  exceeds  that  of  some  railways.  In 
addition,  the  authorities  in  many  cases  demand  an  underground 
current  supply,  either  in  conduit  or  by  the  surface  contact  system. 
As  will  be  shown  lat«r  on.  the  analysis  of  the  commercial  results  of 
corporation-ottTied  tramways  of  the  United  Kingdom  on  the  over- 
head trolley  system,  shows,  as  a  whole,  an  unprofitable  business. 

The  mechanical  omnibus  can  be  installed  for  less  than  half  the  cost 
of  a  tramway,  but  its  working  expenses  are  somewhat  higher.  When 
interest  on  capital  is  combined  with  w-orking  expenses  and  both 
together  are  reduced  to  cost  per  car-mile,  it  nill  be  shown  that  there 
is  not  much  margin  of  profit  between  the  tramway  and  the  petrol 
'bus.  If,  however,  the  mechanical  omnibus  were  no  more  than  on  a 
commercial  parity  with  the  tramway,  it  would,  if  there  were  still  a 
clear  field  and  no  favour,  be  preferable  on  account  of  the  lower  capital 
expenditure. 

This  country  has.  however,  committed  itself  heavily  to  the  tram- 
way system,  having  embarked  capital  in  it  to  the  extent  of  about  35 
millions  of  municipal  indebtedness.  10  millions  of  companies'  obliga- 
tions and  2(.)  millions  of  preference  and  ordinary  stock.  In  other 
words,  the  cream  of  urban  traffic  has  already  gone  to  the  tramway. 
The  motor  omnibus  cannot  now  displace  its  rival,  but  must  look  for 
its  field  with  some  exceptions  either  to  the  smaller  towns  or  to  sub- 
urban extensions  of  city  tramways,  or  to  foreign  countries.  Since 
the  denser  and  more  remunerative  traffic  is  already  dealt  with,  the 
motor  omnibus  should,  in  order  to  succeed  in  Great  Brjtain,  be  able  to 
jiay  with  a  lower  revenue  than  the  average  of  the  tramways. 

As  to  the  technical  features,  on  the  one  hand,  a  rail-nay  is  an 
unnatiual  adjunct  to  a  city  street.  On  its  own  right  of  way  it  is 
unexce])tionable.  but  in  the  midst  of  a  public  thoroughfare,  it  inter- 
feres with  a  den.se.  heterogeneous  traffic,  both  during  construction, 
operation  and  repair.  On  the  other  hand,  the  tramcar  as  at  present 
designed  is  superior  to  the  motor  omnibus  in  comfort  and  capacity. 
The  latter  can  handle  an  enormous  traffic,  it  can  travel  ipiite  as  fast 
as  is  consistent  with  safety  and  in  point  of  comfort  has  been  lately 
greatly  im])roved.  It  is,  however,  limited,  as  to  its  capacity,  from 
respect  for  the  road  surface,  to  J  the  weight  iiermissible  and  allowed 
on  the  tramway. 

The  mechanical  omnibus  will  be  considered  in  three  forms,  that 
operated  by  (I)  the  internal  combustion  engine  ;  (2)  by  the  electric 
secondary  battery,  and  (3)  by  the  trackless  trolley  system.  The 
tramway  will  be  considered  from  the  analysis  of  the  statistics  of 
71  cor])orat ion-owned  undertakings  in  (ireat  Britain  :  .serving  popu- 
lations varying  from  13.(Ht()at  .Maidstone  to  over  a  million  at  (JIasgow. 
There  are  actually  "o  nnuiici|iMl  Iimiuw.ivs.  hut  as  to  four  of  them 
the  data  are  not  complete. 

C'ai)ital  has  up  to  the  present  lime  only  been  embarked  in  the 
mechanical  omnibus  to  any  large  extent  in  that  form  where  the 
petrol  or  steam  motor  is  u.sed.  In  Lomlon  alone.  .sonu<  3.5  millions 
of  capital  have  been  invested,  which,  at  the  market  quotations, 
wonUI  ajipiar  to  have  a  pn"sent  value  of  about  one  million.  There 
can  be  little  doubt  that  the  motor  onniihus  was  hound  to  come,  bvit 
it  seems  to  have  come  too  quickly.  There  is  no  restriction  to  public 
carriers  on  highways  such  as  there  is  to  railway  companies  and 
mutually  destructive  and  eonipetitivo  unilertakings  in  the  form  of 
nuniihus  lines  can  he  carried  on  to  any  extent.  When  eapitid  poured 
into  motor  omnibus  companies,  the  existing  hor.se  oninihus  eoiu- 
jianies  were  driven  into  ailopting  them  also,  to  the  prejudice  of  their 
commercial  slaiuling.  The  M.J,  millions  of  capital  above  fnentionetl 
do  not  include  th.it  of  many  companies  which  havi>  disappeared.  I 

The  statistics  of  working  costs  of  the  ineehanii'al  omnibvii  are  i^ 
yet  little  more  than  estinnites.      .Although  based  upon  a  considerable 
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quantity  of  data  cieiived  from  actual  workini;.  tliey  must  be  stated 
with  the  reserve  due  to  a  C(>m|)aratively  new  industry. 

In  the  71  cases  of  corporation-owned  tramways  considered  later 
on.  the  working  expenses  vary  from  about  4id.  to  8Jd.  per  ear-mile. 
The  capital  charges  of  interest,  sinking  fund  and  depreciation, 
similarly  reduced  vary  from  2d.  to  5id.  The  averages  of  these  data 
are  6-34d.  and  3li2d.  respectively.  These  two  figures  added  re[)re- 
sent  an  average  minimum  remunerative  revenue  of  9i)()<l.  The 
actual  average  revenue  obtained  is  10-52d.  per  car-mile.  Thus  the 
average  net  profit  barelj-  exceeds  Jd.  per  mile. 

In  the  petrol  omnibus,  as  will  be  .shown  later,  the  working  expenses 
and  depreciation  together  are  estimated  at  l()-86d.  per  car-mile. 
Adding  to  this  for  interest  and  sinking  fund  at  6  per  cent,  and  reduc- 
ing similarly  ;  the  minimum  remunerative  revenue  is  estimated  at 
ll'7d.  per  car-mile,  and  this  is  based  on  a  somewhat  sanguine  view 
of  the  costs  of  maintenance.  The  variation  is  great,  and  under 
certain  conditions  the  figure  might  be  well  over  Is.  per  car-mile.  In 
the  tramway  list  considered,  there  are  only  10  out  of  the  71  cases  in 
which  the  traflRc  receipts  reach  11  •7d.  per  car-mile. 

On  the  other  hand,  directly  an  omnibus  line  is  able  to  earn  a  profit 
at  all,  each  ^d.  per  car-mile,  when  reduced  to  percentage  on  its  much 
smaller  capital,  means  three  times  as  much  profit  as  it  does  on  the 
tramway. 

The  electric  omnibus  with  accumulators  (popularly  known  in 
London  as  the  '"  Electrobus  " ),  as  will  be  seen  later,  is  estimated 
as  capable  of  meeting  its  expenses  and  depreciation  at  9-5d.  per  car- 
mile  and  adding  to  this  a  6  per  cent,  allowance  for  interest  and  sinking 
fund,  the  minimum  remunerative  revenue  becomes  10-25d.  per  car- 
mile.  In  the  tramway  list  there  are  35  of  the  71  in  which  the  traffic 
receipts  reach  this  figure. 

The  electric  omnibus  with  overhead  wires,  the  trackless  trolley 
system,  is  estimated  as  a  possible  paying  concern  with  a  revenue  of 
from  7d.  to  9d.  according  to  class  of  construction.  In  the  tramway 
list  there  are  6.5  which  have  a  revenue  of  over  7d.  and  50  of  over  9d. 
lier  car-mile. 

As  compared  with  the  tramway,  the  mechanical  omnibus  is  still 
in  its  infancy,  and  is  continually  being  improved.  There  is,  more- 
over, a  great  stimulus  to  invention  in  order  to  save  the  outlay  on 
permanent  way,  and  to  occupy  the  immense  field  of  public  highways 
which  await  occupation  by  improved  methods  of  mechanical  trans- 
portation. In  India  alone,  there  are  said  to  be  150,000  miles  of  good 
roads,  upon  which  both  passenger  and  goods  traffic  could  be  handled 
upon  a  prodigious  scale.  The  Renard  "India"  Train  Transport 
Company  are  already  making  a  bid  for  this  traffic. 

Estimates  of  Motor  Omnibus  Expenses. — In  order  to  estimate  more 
particularly  the  working  exjienses  and  fixed  charges  of  motor  omni- 
bus lines,  we  will  first  take  those  of  petrol  omnibuses  and  use  the 
estimates  given  in  a  Paper  read  by  Mr.  W.  G.  Hardy,  A.M.I.E.E.. 
before  the  Society  of  Road  Traction  P^ngineers  in  December  of  last 
year,  and  published  in  the  .lanuary  number  of  the  Tramway  World. 

Mr.  Hardy,  at  the  outset  of  his  Paper,  admits  that  "  his  experi- 
ence wa.s  limited  to  a  comparatively  small  number  of  mechanically 
jiropelled  vehicles,  he  having  been  more  directly  concerned  with 
those  that  are  driven  by  electric  power."  He  could  not,  of  course, 
when  dealing  with  a  subject  as  to  which  statistics  are  but  recent, 
and  yery  conflicting,  have  given  anything  more  than  an  extremely 
approximate  estimate.  The  general  conclusion  of  the  estimate  is 
that  a  fleet  of  20  petrol  omnibu.ses  can  be  made  to  pay  when  the 
receipts  amount  to  Is.  per  car-mile.  An  examination  of  the  details 
leads  one  to  the  opinion  that  this  possihilit//  exists,  but  the  dubious 
feature  in  the  estimate  is  that  of  repairs  and  depreciation.  It  only 
needs  a  ride  from  end  to  end  of  London  on  the  top  of  a  motor  omnibus 
to  notice  the  many  disabled  motor  omnibuses,  and  to  see  how  unreli- 
able as  yet  the  vehicle  is.  It  is  as  difficult  to  estimate  the  cost  of  all 
the.se  breakdowns  in  actual  repairs,  as  in  loss  of  revenue.  If  therefore 
one  takes,  for  purpo.ses  of  comparison  with  the  tramway,  the  work- 
ing expenses  and  fixed  charges  of  the  petrol  omnibus  at  Mr.  Hardy's 
figure  one  does  .so  with  this  reservation  as  to  repairs.  We  mean  the 
best  class  of  this  vehicle  now  running,  but  in  all  probability  one  which 
will  be  yet  much  improved  upon. 

The  details  of  Mr.  Hardy's  estimate  are  as  follows  : — 

Motor-Omnibits  Estimatk. 

Number  of  cars  in  stock 20 

,,         ,,       ,,       in  service        13 

Total  Capital  Expenditure     £2.5,000 

Car  mileage  per  annum 425,880 

Receipts  per  car-mile          12  pence 

Total  Receipts      £21,294 

Working  expenses  per  car-mile      9-449d.  1    ,„o-o 

Depreciltion               „       „       , 1-407  /    lO'SoB  pence 

Total  operating  expenses           £16,772.    3s.  4d. 

Depreciation,  15  per  cent 2,497.   10s.  4d. 


The  details  of  the  operating  expenses  reduced  to  car  mileage  are 
as  follows  :  — 

Petrol,  carbide,  grease  and  oil         lliOO  pence 

Rubber  tyres             2-0(H)  „ 

Drivers  and  conductors      1-801 

Ticket   .hecks    01C.3  .. 

Attendance  on  buses 0-528  ,, 

„             at  garage         0-132  ,, 

Repairs  to  chassis  (including  engines)        0-<i02  „ 

„       Materiab 1-(KMI  „ 

„      Bodies     0113 

Buildings  and  tools           0-08,s 

Lighting  and  Power        0059  ,, 

.Sundries         (Mill 

Rents.   Rates,  Taxes  and  Insurance        0-.">l)4  ,, 

Salaries  and  Management          0-038  „ 

Total 9-449  pence. 

The  depreciation  taken  at  15  percent,  per  annum 

works  out  at  per  car  mile         1-407  pence. 

The  minimum  cost  of  working  of  a  fleet  of  this  size  is  there- 
fore, according  to  Mr.  Hardy,  10-856d.  per  car-mile,  leaving,  out  of  a 
revenue  of  Is.  per  car-mile.  1-I44d..  or  on  425,880  car-miles  a  profit 
of  about  £2,000  per  annum,  or  8  per  cent,  on  the  capital. 

In  order  to  compare  the  above  estimate  with  a  tramway  of 
equal  capacity,  a  length  of  track  must  be  assumed  together  with  a 
frequency  of  service  and  average  s]ieed  which  correspond  fairly  with 
a  traffic  density  such  as  would  yield  receipts  as  high  as  Is.  per  car- 
mile.  Mr.  Hardy  assumes  a  speed  limit  of  "ii  miles  per  hour.  This, 
as  will  be  referred  to  later  on,  is  too  high  for  such  conditions  of  general 
traffic  where  a  revenue  of  Is.  per  car-mile  could  be  earned.  A  time 
interval  of  five  minutes  has  been  taken,  and  an  average  speed  as 
near  to  7  miles  per  hour  as  will  correspond  with  13  cars  and  a  length 
of  route  of  3-75  miles,  double  track.  The  capital  expenditure  per 
mile  and  the  working  expenses  per  car-mile  have  been  taken  at  the 
average  of  the  71  corporation-ov\-ned  tramways  the  statistics  of 
which  are  analysed  later.  The  depreciation  has  been  taken  at 
£400  per  annum  per  mile  of  single  track. 

COMPAKATIVE    TrAJIWAY    ESTIMATE. 

Number  of  cars  in  stock           20 

,,           ,,      ,,      ,,  service             13 

Length  of  track  (double  line)       3-75  miles 

Capital  expenditure         £88.000 

Time  interval  between  cars 5  min. 

Average  speed          0-93  m.p.h. 

Receipts  per  car-mile          I2d. 

Working  expenses  „            0-34 

Depreciation      1-09 

Total  receipts   £21.294 

Working  expen.ses  plus  depreciation   £14,250 

Gross  profit       £7,044 

=   8  per  cent,  on  the  capital. 

Thus  the  commercial  results  of  the  motor  omnibus  line  and  the 
tramway  work  out  at  an  equal  rate  of  profit  on  the  investment,  the 
amount  of  capital  in  the  ca.se  of  the  motor  omnibus  line  being  less 
than  one-third  of  that  of  the  tramway. 

As  regards  the  estimated  receipts  taken  in  both  cases  at  Is.  per 
car-mile,  this  is  quite  a  possible  revenue  in  London  streets,  but  by 
no  means  an  ordinary  one  in  comparison  with  general  tramway 
statistics.  Out  of  the  71  cases  considered,  there  are  only  (5  in  which 
the  receipts  reach  this  figure.  It  has  been  assumed,  moreover,  in 
the  compari-son  that  the  business  done  by  the  motor  omnibus  is 
equal  to  that  done  by  the  tramcar,  although  the  latter  is  of  much 
greater  capacity.  This  is  an  anomaly  which  is  supported  by  fact  in 
London  but  cannot  be  regarded  as  of  universal  application.  Al- 
though comparative  estimates  of  such  diverse  systems  of  transport- 
ation are  difficult  to  make,  the  preceding  comparison  at  least  shows 
that  the  petrol  omnibus  has  not  as  yet  proved  itself  a  more  economical 
method  of  transi)ortation  than  the  tramway. 

The  Electric  Omnibus  with  Accumulators. — The  Electrobus,  which 
has  now  been  running  for  the  best  part  of  a  year  in  London,  is  pro- 
bably a  more  formidable  rival  than  the  petrol  'bus,  not  only  to  the 
horse  omnibus  but  also  to  the  tramway.  The  results  of  six  months' 
running  were  examined  by  the  writer's  firm,  Sir  Douglas  Fox  & 
Partners,  in  conjunction  with  Mr.  T.  Graham  Gribble.  Certain 
points  of  importance  which  have  all  previously  been  the  subject  of 
much  controversy  were  in  this  examination  fully  established  : — 

1.  That  the  vehicle,  which,  when  full}'  loaded,  with  its  comple- 
ment of  pa.s.sengers,  weighs  7 J  tons,  can  do  40  miles  without  any 
distress  of  the  batteries. 

2.  That  the  current  consumption  upon  London  .streets,  after  allow- 
ing for  all  losses,  does  not  exceed  that  of  the  average  tramcar. 

3.  That  the  wear  and  tear  of  the  chassis,  including  motor,  is  mode- 
rate as  compared  with  that  of  the  petrol 'bus. 
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4.  That  steep  gradients,  such  as  that  of  Ludgatehill.  are  easily 
overcome  with  a  full  load  on.  and  with  no  apparent  distress  of  the 
battery. 

The  batteries  were  the  property  of.  and  maintained  by,  two  well- 
known  accumulator  companies  on  a  mileage  contract  of  2d.,  and  the 
representatives  of  these  companies  stated  that  they  were  very  satisfied 
with  their  contracts.  One  of  these  gentlemen  also  stated  that  at 
this  figure  a  life  of  six  months  was  sufficient  to  pay  for  the  batteries, 
some  of  which  had  already  run  that  time  and  were  still  in  good  con- 
dition. The  ojjeration  of  the  line,  up  to  the  time  when  the  tests 
were  made,  had  been  more  or  less  experimental,  but  sufficient  data 
were  available  for  making  an  estimate  of  the  cost  of  operating  a 
service  of  100  buses  under  similar  conditions  of  duty,  A  business 
of  considerable  magnitude  is  obviously  necessary  in  order  to  cover 
the  cost  of  superintendence  and  skilled  labour  at  the  charging  station, 
but,  assuming  a  garage  of  100 'buses,  with  a  total  performance  of 
2',400,000  car-miles  per  annum,  there  apjiears  from  the  probable  net 
cost  of  the  batteries,  and  their  apparent  life,  good  grounds  for  regard 
ing  the  mileage  contract  of  2d.  as  well  within  the  powers  of  the 
battery  company  to  continue  indefinitely. 

The  general  conclusion  of  the  studies  and  tests  made  was  that  such 
a  Heetof  lOOelectricomnibuses  could  beoperatedat  an  expenditure  of 
fljd.  per  car-mile,  including  maintenance  and  depreciation.  The 
capital  expenditure  may  be  assumed  at  £125.000.  upon  which  6  per 
cent,  for  interest  and  sinking  fund  would  come  to  0-7.5d,  per  car-mile, 
thus  making  the  minimum  remunerative  revenue  for  such  an  instal- 
lation 10-25d.  per  car-mile. 

With  regard  to  current  consumjjtion.  as  against  the  loss  in  charg- 
ing and  discharging  batteries  should  be  .set  the  favourable  feature  of 
the  possibility  of  charging  at  night  time  when  the  demand  on  the 
central  station  is  at  its  lightest,  and  con.sequently  current  has  been 
offered  to  the  Electrobus  Company  by  a  municipal  central  station 
at  a  very  low  figure.  The  many  attractive  features  of  the  electric 
omnibus  as  compared  with  the  petrol  omnibus  must  dispose  every- 
one interested  in  urban  transportation  to  wish  for  it  all  the  support, 
moral  and  financial,  necessary  for  its  development  and  perfection. 

The  principal  improvement  still  to  be  looked  for  is  the  extension 
of  the  capacity  of  the  battery  without  additional  weight,  and  to  the 
performance  of  a  full  day's  work  with  one  charge.  It  can  now  do  40 
miles  regularly  with  one  charge.  The  Electrobus  has  performed  the 
journej'  from  London  to  Brighton  of  50  miles,  without  any  distress. 

However  much  the  electric  omnibus,  driven  from  accumulators, 
may  yet  be  improved,  the  cost  of  the  batteries  added  to  that  of  the 
rubber  tyres,  will  in  all  probability  limit  its  use  to  those  circum- 
stances where  a  fairly  good  revenue  is  to  be  obtained.  The  possi- 
bility is  still  a  remote  one  of  battery  power  being  reduced  in  cost,  and 
of  some  cheap  substitute  for  rubber  being  found  as  together  to  reduce 
these  items  of  working  expense  to  a  level  with  the  cost  of  operating 
cars  upon  rails. 

Electricity  has,  however,  in  the  method  known  as  the  "  Trackless 
Trolley  System."  of  operating  road  vehicles  by  overhead  wires, 
entered  the  field  of  highway  transportation  with  much  more  likelihood 
of  favourable  competition  witli  lioth  the  tramway  and  with  the  light 
railway.  The  i)eculiar  facility  with  which,  by  this  system,  both  pas- 
H-nger  and  goods  traffic  can  be  liandled  over  the  .same  line,  the  latter 
not  requiring  the  expense  of  rubber  t3'res,  renders  this  method  pro- 
bably the  most  economical  system  of  highway  transportation  which 
lias  yet  been  devised. 

Eleclrir  Road  Cars  xrifh  Orerheail  Wires  {Haille.i.i  Eleclrir  Traclinn). 
— On  the  Continent  of  Europe,  numerous  installations  of  electric  road 
traction  arc  in  operation  for  the  transportation  of  both  goods  and 
passengers,  in  which  the  driving  current  is  obtained  from  aerial  con- 
ductors, and  taken  by  a  swivelling  contact  boom,  having  sufticient 
lateral  frec^dom  to  enable  the  ear  to  deviate  in  either  direction  suffi- 
ciently to  pass  other  vehicles. 

These  installations  date  from  the  year  lilOl.  and  each  yearseesnot 
only  fresh  lines  opened,  but  also  installations  of  greal<'r  importance 
are  being  undertaken.  Seven  of  the.sc  lines  are  in  operation  in  (ier- 
raany,  one  in  France,  and  three  in  Italy.  The  Italian  (Jovernmcnt 
is  eaid  to  have  in  contemplation  the  utilisation  of  the  public  liigh- 
wayB  for  this  mode  of  transportation  upon  an  extended  scale. 

MiUhnuarn  Inilallatinn. — One  of  the  latest  of  the  projects,  now 
well  on  the  way  to  completion,  is  that  of  .Mtilhaiisen  in  .Msuce.  The 
<ity,  of  100, (HM(  inhabitants,  is  already  supplie<l  with  a  tramway 
Hyst«m.  but  it  was  found  necessary  to  further  connect  the  suburbs 
with  thcHi!  tramways  and  also  with  one  another.  It  was  also  de- 
sired to  obtain  belter  access  to  the  Public  (iardens  during  the 
Hummer  months.  The  trafilc  was,  however,  estimated  to  be  too 
light  U>  render  a  tramway  pr'>Htable.  The  Corporation  appninted 
a  commission  to  report  (irsi  aa  to  whether  any  means  of  communica- 
tion could  be  made  remimeralive,  and  secondly,  as  to  what  means  to 
udojit. 


The  complete  scheme  was  to  be  for  6 J  miles  of  route,  on  which 
550.000  car-miles  were  to  be  made  [jer  annum.  The  commission 
rejjorted  on  three  alternative  proposals  : — 

1.  For  a  very  cheaply  constructed  tramway  for  which  i)lans  and 
specifications  were  prejjared  by  their  own  engineer. 

2.  For  a  service  of  motor  omnibuses  operated  by  benzine  engines, 
for  which  several  tenders  were  made  by  manufacturers  of  these 
vehicles. 

3.  For  a  "  railless  traction  "  line  of  electric  omnibuses  with  aerial 
conductors. 

The  Traclcless  Trolleij  System. — The  line  to  the  Public  Gardens  baa 
gradients  as  steep  as  1  in  12  ;  the  zone  line  is  comparatively  flat. 
The  estimates  were  to  include  a  fixed  charge  of  4  per  cent,  in- 
terest ujjon  capital.  The  conclusions  of  the  committee  were,  that 
the  electric  omnibus  (trackless  trolley  system:  was  the  only  method 
having  prospects  of  commercial  success,  and  the  installation  was 
therefore  contracted  for,  and  is  now  under  partial  operation. 

The  digest  of  the  estimates  is  as  follows  : — 


I 


Tramway. 


Benzine 
Omnibuses. 


Electric  Omni- 
buses with 
aerial  conduc- 
tors (trackle^s 
trolley  system). 


Total  cost      £l)2..530  £23..581  £2.5,050 

Do.  per  mile  of  route    f  ;i.2li0  £3..>00  £3.700 

Expenses     per    car-mile    in-  7-30d.  9-4.5d.  ol3d. 

eluding   repa  irs.   renewals, 

dep  .  and  4  per  cent.  int. . 

The  Benzine  omnibuses  and  the  electric  vehicles  were  of  about  the 
same  capacity  :  the  tramcars  would  have  given  considerably  more 
accommodation. 

The  prices  of  labour  for  both  construction  and  ojicratiou  are  lower 
in  Germany  than  in  England.     The  tariff'  is  correspondingly  low. 

The  Miilhausen  line  is  interesting,  not  only  from  being  the  longest 
yet  undertaken  upon  this  system,  but  also  from  the  severity  of  the 
gradients.  The  corporation  decided  that  tlie  Public  Garden  line 
should  ])recede  the  zone  route,  and  that  the  brake  tests  should  be 
such  that  the  brakeing  of  either  axle  independently  should  be  suffi- 
cient to  hold  the  car  on  the  steepest  gradient,  and  also  to  bring  it  to 
a  standstill  in  tlie  shortest  possible  time.  Also,  that  these  tests 
should  be  carried  out  in  winter.  The  road  is  of  macadam  saturated 
with  tar  by  a  new  German  process,  which  attains  a  smoothness 
almost  equal  to  that  of  asphalte.  and  much  resembles  "'  tarmac." 

The  car  is  steered  and  driven  on  the  frcmt  axle,  the  wheels  of  which 
are  rubber  tyred,  the  rear  axle  having  steel  tyres  ;  both  axles  are 
supplied  with  mechanical  brakes,  and  the  front  axle  with  an  electric 
brake.  The  car  accelerates  and  maintains  speed  on  the  gradient  of 
1  in  12  without  any  trouble  :  the  single  forward  brake  gear  is  suffi- 
cient for  holding  the  car,  but  the  liraking  of  the  tyred  wheels  on  the 
rear  axle  has  required  modification.  During  a  recent  visit  paid  to 
this  installation  by  .\lr.  Bertram  Douglas  Fox,  chief  electrical  assistant 
to  the  writer's  firm,  the  car  was  put  through  all  the  tests  required  by 
the  authorities,  and  the  performances  were  sati.sfaetory.  This  sec- 
linn  of  the  line  is  now  opened  for  traffic.  On  some  of  the  liiu's  in 
(Germany,  goods  transportation  is  l)eing  carried  on  u))on  the  .sjime 
liiu's  as  a  passenger  business  without  any  inconvenience,  the  former 
licing  handled  by  trains  of  cars  hauled  by  a  doubleender  electric 
locomotive,  the  ears  being  provided  with  a  coupling  and  steering 
device  which  compels  them  to  follow  the  exact  C(mrse  taken  by  the 
locomotive. 

.Making  all  due  allowance  for  cheaper  labour  in  (iermany.  theic 
appears  good  ground  for  the  view  that  this  method  brings  electric 
transportation  upon  highways  into  a  possibh'  competition  with  any 
other  method  of  h.indling  tratfic.  M  the  ligures  of  working  expense 
estimated  by  the  .Miilhausen  committee,  such  a  system  could  |iaj-  it,s 
way  in  this  country  with  the  smallest  revenue  earned  by  any  tramway 
ill  ICngland,  even  allowing  for  the  higher  rate  of  wages  here  than  in 
Ciermany. 

.As  to  the  respective  fields  (or  the  electric  oiuniluis  with  accuiuii- 
lators  or  with  overhead  wires,  these  nuiy  be  defined  by  the  (pieslion 
as  to  whether  ovi'rhi'ad  w  iresare  permissible,  and  also  whetlier.  in  the 
fornu'r  ease,  the  Iralfie  is  sulficicntly  heavy  to  cover  the  extra  cost  of 
the  batteries.  The  two  systems  nuiy  be  viewed  as  complemeiilarv, 
because  in  many  problems  o(  urban  transportation,  it  may  Ix-  foun<l 
expedient  to  nperate  ililTi'rent  sections  of  the  same  city  on  one  or  the 
other  method.  Taken  together,  recent  advanei-s  point  to  the  pro- 
bability that  ill  this  way  electricity  has  enteivd  upon  the  field  of 
transport  upon  public  highways,  to  do  as  much  for  it  as  it  has  done 
liir  transport  upnn  laihvays.  ^ 

(To  lie  ronlininii.) 
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ELECTRIC  STREET  LIGHTING* 

BY    W.    F.    LO.M.I. 

The  author  first  makes  a  few  general  remarks  about  street  light  iiig. 
and  describes  the  (Ihisgow  arc  lamp  starter  for  controUinit  street 
are  lamps  from  the  power  station.  There  is  not  a  irreat  deal  of 
street  arc  lighting  in  Cape  Town.  but.  with  the  exception  of  Darl- 
ing-street, it  is  controlled  either  from  the  central  power  station 
or  the  accumulator  station.  A  series  of  flame  arc  lamps,  the 
first  in  Cape  Town,  has  recently  been  installed  in  the  Dock-road. 
The  lamps  used  are  tlie  now  well-known  "  Oriflammc  "  type,  the 
normal  current  being  !)  amperes,  but  we  find  that  these  lamps  give 
much  better  results  with  10  amiieres.  The  power  absorbed  on 
the  circuit  of  II  acro.ss  440  volts,  including  line  resistance,  is  4,400 
watts,  giving  a  total  candle-power  of  14.300  and  costing  at  the  current 
price  for  street  litrhting  in  Cape  Town  (l-OOKid.  per  candlc-|)owcr  per 
hour,  including  all  lal)our  and  materials  for  trimming  and  general 
niainlenanee,  together  with  interest  charges  on  the  capital  expendi- 
ture in  providing  and  installing  the  lamps. 

Tlie  lamps  are  placed  in  Hyde  Park  carriers  on  tapered  steel  poles 
placed  in  the  centre  of  the  roadway,  the  vihole  of  the  wiring  being 
carried  out  by  means  of  \o.  4  S.VV.G.  bare  wire  carried  on  insulators 
attached  to  the  poles.  Owing  to  the  exceptionally  long  spans.  210  ft., 
and  to  the  fact  that  at  the  time  heavier  poles  could  not  be  obtained  for 
the  ends  of  the  line,  it  was  not  possible  to  run  two  wues  of  the  above 
section  on  the  lamp  poles  themselves:  the  return  wire  is  therefore 
attached  to  the  poles  at  the  side  of  the  road  carrying  the  ordmary 
three-wire  distribution  system. 

In  addition  to  the  Hame  lamps,  each  pole  also  carries  a  double 
bracket  fixed  about  12  ft.  7  in.  from  the  surface  of  the  road,  each 
bracket  containing  two  110  volt  25  e.p.  tantalum  lamps  in  series, 
which  are.  of  cour.se,  wired  on  a  separate  circuit.  The  o\crhead 
wires  in  this  ease  being  No.  12  S.VV.G.  are  attached  by  means  of 
insulators  to  the  sides  of  the  Hyde  Park  carriers,  so  that  the  only 
wire  causing  a  shadow  with  the  arcs  is  the  one  No.  4,  and  this,  I  may 
say,  is  hardly  noticeable.  Botli  the  arc  and  tantalum  cucuits  are 
controlled  direct  from  the  generating  station. 

As  regards  side-street  lighting,  some  12  months  ago  a  trial  was 
made  with  2.t  e.p.  110  volt  tantalum  lamps  on  an  extension  to 
oiu:  street-lighting  system,  and  as  the  illumination  required  per  pole 
was  not  to  exceed  25  e.p.,  these  lamps  were  installed  by  running  series 
overhead  wires  between  poles.  The  lamps  proving  very  satisfactory 
and  being  seldom  reported  as  not  lighted,  steps  were  taken  to  change 
the  majority  of  the  carbon  filament  street  lamps  for  tantalums,  so 
that  now  quite  80  per  cent,  of  the  street  lighting  is  carried  out  in  this 
manner.  A  No.  14  S.W.Gi.  bronze  wire  has  ample  carrying  ca[)acity 
as  the  series  wire,  even  if,  as  in  some  cases,  the  lamps  are  a  consider- 
able distance  apart. 

As  an  instance  of  the  saving  that  can  be  effected  by  this  lamp.  1 
should  state  that  the  cost  of  street  lighting  in  Cape  Town  has  been 
reduced  this  year  by  33J  per  cent.,  although  some  300  additional 
side-street  lamps  and  about  20  arc  lamps  have  been  erected,  w  liereas 
the  charge  per  unit  for  energy  consumed  for  street-lighting  jjurposes 
has  only  been  reduced  by  12  per  cent. 

The  Cape  Town  City  Council  has  been  successful  in  obtaining  the 
street  lighting  of  Woodstock  in  competition  with  the  local  gas 
company.  The  work  in  connection  with  this  scheme  is  now  in  course 
of  construction.  The  distributing  system  will  be  entirely  overhead 
and  carried  out  on  a  three-wire  system  similar  to  Cape  Town,  with 
440  volts  across  the  outers.  The  lami)s  to  be  erected  comprise  300 
in  number,  and  will  consist  of  two  110  volt  32  e.p.  (hefncr)  osram 
lamps,  in  series  in  one  fitting.  The  energy  required  will  be  trans- 
mitted from  the  jjower  station  in  Cape  Town  to  the  boundary  of 
Woodstock  and  Cape  Town  by  extending  an  existing  0-4  sq.  in.  con- 
centric feeder  ;  the  feeder  being  also  used  for  the  supi)ly  of  energy 
to  private  consumers  until  such  time  as  the  loads  warrant  the  use  of 
a  .sub-station.  The  overhead  distributing  .system  entails  the  use  of 
some  300  poles  and  35  miles  of  bare  overhead  wires,  the  whole  was 
to  be  completed  by  January  1,  1908,  when  the  five  years'  street- 
lighting  contract  commenced. 

The  following  particulars  are  useful  as  a  guide  to  the  po.ssibilities 
of  street  lighting  locally  by  means  of  metallic  filament  lamps  as 
against  incandescent  gas.  One  suburban  mtmicipality  is  paying  to- 
day £7  per  60  e.p.  incandescent  gas  lamp  per  annum  for  2.(HI0  lioms 
burning.  A  recent  quotation  to  another  suburban  municijiality  was 
I'd  lOs.  per  55  e.p.  incandescent  gas  lamp  per  annum  for  2,000  hours 
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The  average  of  various  tests  of  gas  mantles  made  in  recent  years 
proves  that    these  take  t)-l  cubic  ft.  of   gas  per  candle-power  per 

•  Abstract,  from  the  Journal  (August,  1908)  of  the  Institution  of 
Electrical  Engineers,  of  a  Paper  read  before  the  Cape  Town  Local 
Section, 


hour,  which  information,  together  with  the  above,  gives  the  follow- 
ing comparativetablefcH- gas  and  metallic  filament  lamps  :- 


System  of 
Lighting. 

District. 

Candle 
Power. 

Charge     Hoins 
perl.amp  Bum- 
per .\n.      in<'. 

Cost 

per  C.  P, 

per 

Hour. 

En'rgy 

Con- 

JKumcd, 

\      » 

Coat  of 
Energy.t 

£   8.  d. 

d  d. 

S.        (1. 

Inc'ndes'nt  jSea  Point 

lid 

7     0  0 

2.000 

00140 

12,000 

II      S 

Incandes-     !   VVoud- 

.>.) 

(i  II)  0 

2,000 

,00141 

1  !  .000 

II      1» 

cent      ...       stock 

Tantalum         Caj)e 

■2-t 

i  18  2 

3,000  1    00093 

127 

5.1 

Elect  lir         Town 

Osrani              W'ood- 

.50 

5  10  0 

2,000     0-0132 

125 

10.V 

Electrio         ."took 

- 

.       J 

The  column  "  Cost  of  energy"  includes  both  interest  charges  and 
maintenance.  The  \\'oodstoek  figure  of  lO.Vd.  )H'i-  unit  is  high,  owing 
to  the  fact  that  the  whole  of  the  ca])ital  expenditure  entailed  has  to 
be  repaid  in  five  years. 


ON  THE  MEASUREMENT  OF  LARGE  INDUCTANCES 
CONTAINING  IRON.; 

BY    SIR    OLIVER    LODGE,    D.SC,    r,K.S.,    AUD    B.    DAVIES. 

Suinmurii. — The  authors  describe  some  interesting  methods  of  measur- 
ing large  inductances,  and  also  experiments  on  tlie  behaviour  of  iron 
inductances  under  low  magnetic  forces  and  with  varying  aii--gaps. 

The  advantage  of  inserting  self-inductance  iiv  telegraphic  lines, 
especially  in  lines  rendered  inefficient  by  electrostatic  capacity  like 
submarine  cables — an  advantage  first  discovered  and  advocated  on 
theoretical  grounds  by  Mr.  Oliver  Heaviside,  F.R.S. — is  so  marked 
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that  a  number  of  investigations  have  been  conducted  by  the  elec- 
tricians of  the  Eastern  Telegrajih  Co.  in  the  research  laboratory  in 
Electra  House,  and  by  Mr.  B.  Davics. 

Some  of  the  self-induction  coils  used  are  of  considerable  magni- 
tude. a]5proaching  100  henrys  ;  and  for  compactness,  as  well  as  U> 
avoid  mutual  inductive  interference,  it  is  customary  to  make  them 
with  iron  cores  forming  a  nearly  closed  magnetic  circuit.  An  air-gap 
is,  however,  introduced  into  this  circuit  and  is  made'  variable  at  will. 
The  inductance  of  such  a  coil  depends,  of  course,  greatly  on  the  width 
of  the  gap,  and  it  is  also  a  function  of  the  strength  of  current  circu- 
lating round  the  iron;  accordingly  the  measurement  of  its  self- 
induction,  though  an  imjiortant  measurement,  is  not  an  easy  one, 
when  the  alternating  current  involved  in  the  measurement  is  reduced 
to  10-J  or  HV  ■''  amperes,  and  special  means  have  had  to  be  devised. 

The  usual  methods  of  measurement  were  tried,  but  were  fout.d  to 
give  inconsistent  results,  and  were  at  best  laborious,  involving  much 
time.  The  difficulties  arose  partly  from  the  }>resencc  of  liarmoiiics, 
introduced  by  hysteresis  when  the  magnetising  forces  were  great, 
partly  also  from  magnetic  creeping,  which  was  very  troublesome  in 
closed  or  nearly  closed  iron  magnetic  circuits  even  when  the  current 
was  small.  Further  difficulties  arose  from  the  fact  that  the  induc- 
tance varied  with  the  frequency  of  the  current  alternations,  and  they 
were  emphasised  by  the  enormous  time  constants  which  some  of  the 
coils  possessed,  the  time  required  to  ri.se  within  I/eth  of  the  ultimate 
value  being  in  some  cases  as  much  as  4  seconds. 

The  currents  supplied  to  a  cable  can  be  represented  as  being  due  to 
sudden  rises  and  falls  of  K.-M.!'.,  but  by  the  time  they  reach  the  dis- 
tant end  they  have  become  approximately  sinusoidal  :    in  fact,  the 

*  Gas — cubic  ft. ;  electricity — units. 
t  Gas  per  1,000  cubic  ft.;  electricity  per  unit, 

X  Ab.itract  of  an  original  communication  to  the  Journal  of  the  Insti- 
tution of  Electrical  Engineers 
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ciirrentB  representing  the  signals  at  the  end  of  a  cable  of  moderate 
lenatli  may  always  be  regarded  as  composed  of  sinuosities  with  three 
frequencies.  »ii,  «2,  713.  Of  these  n,  and  h..  are  always  in  the  ratio  1:2; 
while  the  third  7!,  is  a  low  irregular  frequency  superimposed  on  n, 
and  n«.  The  first  frequency  (»,)  corresponds  to  regular  reversals  at  the 
sending  end — that  is.  to  dots  and  dashes,  or  right  and  left  deflection, 
alternately.  The  second  frequency  (n,,)  corresponds  to  the  case  of  a 
succession  of  impulses  all  of  the  same  sign,  a  series  of  dots  or  a  series 
of  dashes.  It  is  this  unidirectional  sending  which  tends  to  charge  the 
cable  and  so  cause  a  slow  fluctuation  of  zero  which  represents  the 
third  frequency  W;..  About  this  there  is  nothing  regular,  but  it  is 
always  much  .slo«er  than  the  others,  and  ought  to  be  eliminated  and 
carried  off  to  earth,  along  with  earth  disturbances,  by  a  coil  of  low 
resistance  but  high  self-induction  which  is  arranged  to  shunt  the 
receiving  instrument,  this  elimination  being  assisted  by  the  obstruc- 
tion offered  by  the  receiving  series  condenser.  The  second  frequency 
— the  sinuosity  representing  a  succession  of  dots — is  not  needed  in 
practical  telegraphy.  The  tliree  waves  are  ;/i  =  a,  sin  pt  :  i/i^fi 
sm2pt  +  C;  and  approximateh'  y  =a,  sin  Jg/;/.  The  attenuation 
of  signals  is  such  that  a,  is  practically  obliterated  at  the  distant  end, 
and  matters  are  so  arranged  mechanically  and  electrically  in  the 
recorder  circuit  that  this  frequency  is  never  useful  ;  it  is  generally 
killed  by  a  few  hundred  miles  of  cable,  at  moderately  high  speeds  of 
signalling.  We  are  therefore  left  with  the  frequencies  n,  and  «,. 
These  together  govern  the  design  of  most  of  the  inductances  used  for 
submarine  telegraphic  purposes. 

Description  of  ike  Galvanometer. — The  method  of  mea-siu'ement 
described  below  depends  on  the  use  of  a  galvanometer  for  observing 
the  maximum  amplitude  of  the  alternating  current.  The  instrument 
consists  of  a  moderately  strong  electromagnet  of  adjustable  strength. 
the  held  of  which  can  be  raised  to  about  8.000  C.G.S.  The  magnetic 
circuit  is  all  u'on  except  the  narrow  gap  in  which  the  coil  is  j^laced. 
The  coil  has  about  500  turns  wound  on  a  light  aluminium  frame  4  cm. 
long  and  i  cm.  wide.  The  oscillation  of  the  coil  is  measured  by  means 
of  a  mirror  and  a  spot  of  light  ;  but  the  mirror  is  mounted,  not  on  the 
coil  in  the  usual  manner,  but  on  a  saddle  suspended  independently 
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and  connected  to  the  coil  by  a  couple  of  silk  fibres,  after  the  same 
fashion  as  the  siphon  of  the  siphon  recorder  is  connected.  The  object 
of  this  method  is  the  magnification  of  the  motion  of  the  coil  mechani- 
cally. 

Tile  arrangement  of  coil  and  mirror  is  shown  in  Fig.  1.  It  is  the 
usual  arrangement  of  the  coil  and  siphon  of  the  siphon  recorder.* 
The  mechanical  magnification  of  motion  has  an  important  effect  on 
the  <|uickness  of  the  coil,  and  can  easily  be  overdone.  In  one  of 
the  instruments  already  used,  the  dimensions  of  the  various  parts 
of  the  moving  system  were  as  follows  :  .Moment  of  inertia  of  coil 
=  0-16prm.-cm." ;  moment  of  inertia  of  mirror  and  saddle  -  Odl.'} 
grm.-cm.^;  magnification  ratio=r,/rj=4-0.  The  total  effective 
moment  of  inertia  of  the  system  around  the  a.xes  of  the  coil  is  there- 
fore 0-10 +  0-208. 

The  damping  of  the  coil  is  mainly  brought  about  by  the  currents 
generated  in  the  aluminium  "  former"  on  wliich  the  coil  is  wound, 
as  it  moves  in  the  strong  field  of  the  magnet.  The  coil  is  also  damped 
by  the  currents  induced  in  it  when  the  circuit  is  clo.sed.  but  it  is 
(Icsirablc  to  keep  this  part  of  tin-  damping  small.  The  m.ignet 
strength  is  adjusted  nnlil  the  main  damping  makes  the  coil  just  dead 
beat,  the  correct  magnitude  being  c,l)tained  by  observing  the  disap- 
|iearnncc  of  osi'illation  when  (lie  instrument  is  joined  to  a  cell  in  a 
rioniiiduetive  circuit.     I''ig.  2  shows  the  Instrument  complete. 

Milliml  III  MraMuremenl. — The  inductance  to  be  measured  is  con- 
neiMed  up  In  .series  «itli  the  galvanometer  and  a  specially  designed 
«inc!  alternator  of  small  power  and  kno«n  frequency,  and  the 
amplitude  of  the  oscillation  is  ob.served.  The  Indnclance  Is 
then  removed  and  n  non-inductive  resistance  ))laeed  in  its 
Htcad,    being    adjusted    so    an   to    produce    the   snine    amplitudf 

*  An  iini|ililiule  Kiilvnnonietcr  hn«  nl«o  been  nrrnngrd  by  Mr.  .\. 
('nmpl)fll.  of  till'  Xntioiiul  IMiVNicul  biilioralory.  'I'lie  ilifbTeiHc  is  tills  — 
that  111  till'  ('iwiiplK'U  Kiilvniioiiietcr  the  1  oil  Iwin  the  leiisl  poKsible  (lamping. 
like  n  very  ipiick  linlllHtie  inBtriimenl.  wlicrens  in  the  gnlvnnonii-ler  hero 
ilcM-ribi'il  the  coil  is  urrangeil  to  \x-  aperiodic.  The  one  is  used  fur  null 
incthotlH.tliouKh  it  also  measures  frequency,  but  it  cannot  Ik- depended  on 
to  mcBoure  current  strength  except  nt  constttnt  frequency  :  whereas  the 
■  me  now  described  measures  current  accurately,  and  frequency  not  at  all. 


of  oscillation.  If  RL  (Fig.  3)  is  the  impedance  to  be  measured, 
and  R'  is  the  non-inductive  impedance  substituted  to  pro- 
duce the  same  oscillation,  we  have  the  simple  relation 
R  =  ,^(R--l-p-L-)  ;  and  since  R  is  usually  small  compared  with  pL 
this  gives  L=R'  p.  The  strength  of  the  current  involved  in  the 
measurement  is  known  from  the  amplitude  of  the  oscillation,  the 
deflection  being  easily  reproducible  with  a  known  steady  current ; 
so  that  the  two  measurements,  the  one  for  L  and  the  other  for  the 
corresponding  current,  are  made  simultaneously.  In  order  to  render 
the  oscillation  galvanometer  available  for  a  wide  range  of  current 
values,  it  can  be  shunted  by  a  non-inductive  resistance.  The  speed 
of  the  alternator  must  be  accurately  known,  and  is  obtained  by  means 
of  a  Judd  and  Fraser  speed  indicator. 

As  an  example  of  the  sensibility  of  the  instrument,  and  the  time  of 
swing  of  the  coil,  the  following  figures  serve  for  an  unshunted  galva- 
nometer intended  for  moderately  weak  currents  ; — 

Time  of  swing  of  the  moving  system  (witli- 

out  the  magnetic  field)  ,'5  .second. 

Current  strength  giving  1  mm.  oscillation  at 

1  metre  scale  distance    4x10— ^  amp. 

Strength  of  magnetic  field    (approximately)     3.000  C.G.S. 

Magnification  ratio 4-0 

Resist.ince  of  moving  coil 770  ohms. 

The  above  sensitiveness  is  useful  for  the  measurement  of  alternat- 
ing currents  of  the  order  of  10-*  to  10— '  amps.  For  the  weaker  cur- 
rents the  control  had  to  be  reduced.     With  a  coil  swinging  5  per 
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Fio.  5. 

(To  convert  the  abscissae  into  magnetising  force  in  C.G.S..  multiply  tbo 
current  in  amperes  by  2'2.) 

second  and  a  field  of  about  .'{.IIMO  C.G.S..  the  sensitiveness  runs  up  to 
a  value  such  that  10  '  amps,  gives  1  mm.  swing  at  1  metre  scale 
distance. 

The  Behaiioiir  nf  Iron  Indurtanrf  under  the  Action  of  reri/  Low 
Magnetic  Forrex. — \\'hen  the  magnetising  forces  are  weak,  the  beha- 
viour of  ir(m  inductance  a|)proaches  that  of  an  air-cored  inductance, 
as  Is  shown  by  readings  obtained  by  means  of  the  oscillation  galvano- 
meter. These  are  ])lotted  In  Fig.  o.  The  curve  shows  that  the 
inductance  is  practically  uulependent  of  the  current  strength  for  all 
magnetising  forces  below  (1(14  ('.(J.S.  The  range  of  currents  received 
at  the  distant  end  of  a  subnuirlne  cable  is  such  as  to  give  a  value 
innC  (commonly  called  maunellsing  force)  varying  from  about  OCOl 
to  002  CtJ.S..  a  range  that  Is  more  than  covered  by  the  curve  shown. 
The  curve  shows  also  that  the  hysteresis  Is  almost  nil.  since  only  by 
a  change  In  the  value  of  l>  can  the  hysteresis  loop  be  fornu'd.  From 
this  it  follows  that  a  sinuously  im)ii'esscd  K..M.F.  gives  also  a  sinuous 
current  in  such  an  Inductance  under  the  conditions  named.  Hence 
the  iron  inductance  behaves  almost  like  an  air-core  inductance,  for 
feeble  magnet Ising  forces.  This  has  la-en  found  a  valuable  properly 
of  Iron  inductance  colls  placed  at  the  end  of  a  submarine  cable. 

.\n  extremely  convenient  method  of  arranging  a  continuous  varia- 
tion, so  as  to  obtain  all  possible  values  of  inductance  between  two 
given  limit,-*.  Is  to  arrange  the  air-gap  of  the  Iron  circuit  so  as  to  be 
varied  by  means  of  a  hand  screw.  .Assuming  the  iron-cored  indiu'- 
tance  coll  In  he  of  the  form  given  In  Kig.  4,  and  made  of  thoroughly 
laminated  high-quality  iron,  we  devised  the  fnllowlng  empirical 
('((ualion  to  cxpn-ss  the  self-induction  for  weak  currents  under 
difTcrent  circumstances  :  L  -Hvr((i -(  r/)  ''.  Wlii-re  n  is  the  iniinbcr 
of  turns.  (!  the  width  of  the  air-gap  In  mm.,  f/  a  conslanl  depending 
chiefly  on  the  reluctance  of  llie  Iron  delerinined  expel iiuciitally. 
and  n.  I)  and  k  other  eonslanis  depending  nuiinly  on  the  di'sign  of 
the  Instrument.  Kor  the  form  shown  in  Fig.  4  the  valuer  of  the 
eonalanl.s  were  a.s  follows:  « ^  l-!iq,  fc--(l-47.  ff  t'l,  !•'  18-II. 
Xole  tliat  G  is  to  Ik-  expressed  in  mm.  not  cm. 

Fig.  (i  shows  how  the  inductance  varies  with  the  thickness  of  the 
air-gap,  both  by  calculation  from  this  formula  and  by  direct  observa- 
lion. 
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''  DixIrihiiliDn  nj  Mwjndism  in  lln  C'r(M,t-.itrliiiii.  «/  //((■  Irun  Core. — 
In  an  iron  nuiirnetic  circuit  whose  cross-section  wa.s  alwut  220  sq. 
cm.,  ft  small  uir-gap  was  arranged^thc  sjap  heinj;  at  right  angles  to 
the  lengtli  of  tlic  circuit  and  to  the  hnes  of  induction.  The  relative 
intensity  at  various  points  in  the  plane  of  the  gap  was  measured  hy 
means  of  an  exploring  coil  connected  to  the  oscillation  galvanometer, 
while  the  alternating  current  producing  the  induction  flowed  tlirough 
the  main  coils  of  the  inductance.  The  amplitude  of  the  galvano- 
meter oscillation  was  thus  a  measure  of  the  intensity  of  induction. 
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ac:rees  with  Observation. 

With  a  steady  magnetising  force  the  distribution  of  induction  is 
uniform  except  at  the  edges  «here  the  fringe  effect  is  observed.  But 
with  a  varying  magnetising  force,  .such  as  that  given  by  a  sinusoidal 
current,  there  is  apparently  a  screening  effect,  or  something  analogous 
to  screening,  which  prevents  the  interior  portion  attaining  the  full 
value  of  magnetisation  appropriate  to  the  imprcs.sed  magnetising 
force.  Fig.  7  gives  two  curves  showing  the  magnetic  induction 
for  a  frequency  of  100  per  second,  and  for  a  fret(uency  of 
l-l-O  per  second,  in  the  interior  of  the  air-gap  at  different  distances 
from   the  centre.      By  extrapolation   it  is  .seen   that  the   diop    in 
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Flo.  7.  —  DisTHip.tTioN  OF  Maonetic  Ini>i'(Tion  in  Cross-section 
OK  Ikon  Corf. 

the  value  of  the  magnetic  induction  between  the  edge  of  the  iron 
core  and  its  centre  is  about  3  per  cent,  for  the  lower  frequency  and 
about  22  per  cent,  for  the  higher  fre(juency.  This  explains  in  part 
the  decreasing  value  of  L  of  such  an  instrument  as  the  frequency  is 
raised. 

The  mean  value  of  the  permeability  may  be  roughly  estimated  from 
the  inductance  and  the  geometrical  dimensions  of  the  instrument. 
For  a  magnetic  circuit  as  Fig.  4,  this  gives  the  value  as  228.  The 
magnetic  circuit  is  made  of  Stalloy  iron  plates  0014  in.  thick  and 
closely  packed.  The  magnetising  force  being  0-0003  C.G.S.  per  cm., 
and  the  alternating  current  strength  8x10-"  C.G.S. 


Calculating  the  inductance  1/  of  a  coil  alone,  and  measuiing  the 
total  inductance  L  of  the  coil  with  iron,  the  instrument  just  under 
consideration  gives  the  value  of  the  inductance  of  the  iron-cored 
coil  as  44  times  that  of  the  ironlcss  one. 

Cirnrliisiun.^. — (1)  That  measuremenls  based  on  a  determination 
of  square  root  of  mean  .square  would  serve  fairly  well  for  low  magnet- 
ising forces.  (2)  That  the  inductance  of  an  iron-cored  coil  is  nearly 
independent  of  frequency  for  all  frequencies  up  to  about  2'J  i)er  -second, 
when  the  magnetising  force  does  not  exceed  0-(l4  C.(;.,S.  (;j)  That 
the  inductance  of  a  nearly  clo.sed  magnetic  circuit  is  a  definite  and 
de))endablc  function  of  the  width  of  the  air-gap  for  moderate  currents 
and  frequencies. 


THE  ELECTRICAL  CONDUCTIVITY  OP  CERT&IN 
LIGHT  ALUMINIUM  ALLOYS  AS  AFFECTED  BY 
EXPOSURE  TO  LONDON  ATMOSPHERB.* 

BY    ERNEST    WILSON. 

The  physical  properties  of  certain  light  aluminium  alloys  have 
formed  the  subject  of  communications, t  and,  as  stated  therein.a  speci- 
men of  each  alloy  was  placed  on  the  roof  of  King's  College,  London, 
in  order  to  investigate  theeffects  of  exposure  to  London  atmosphere. 
The  specimens  are  in  the  form  of  wire  0'126  in.  (■3-2  mm.)  diameter, 
and  were  placed  on  the  roof  on  .June  11, 1901.  They  have  been  again 
taken  down  in  June,  1908.  and  their  electrical  resistance  has  been 
measured.     The  results  are  set  forth  in  the  following  table  : — 


J3  O 
OJ  .  OS 
OOrH 
CO.    -, 


Percentage  variiition  of  elec 
trical  resistance &tl'>^C, 


Analysis. 


Si. 


Fe.     Cu. 


16 
4 
13 
14 
15 


0-31  0-37  0-11 
0-38  0-25  0-16 
0-38  0  25  1-58 
0-40  0-31  1-86 
0-40  040  2-61 


1  0-38  0-22  017 

2  0-43  0-28  0  30 
5  0-43  0-39  009 

7  0-37  0-25  005 

8  0-35  0  29  0  09 
20  0-37  1-10, 0.C6 

24  0-35  1-16J009 


Ni.  !  Mu.    Zn. 
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boo^ 
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2-92 

1-04 

2-88 

1-86 

3-34 

3  49 

3-25 

5-24 

3-34 

7-20 

OS 


1£0 

4  83 
6-25 
7-91 
11-51 


6lO- 


5  65 
6-05 
U-3 
15-4 
24-3 


26,600 
25,700 
29,C00 
40,600 
43,500 


0  62    2C6 
1-201   2-94 

a-oi.:  3-07 


3-54 
2-67 
2-35 


7-07  :  16  6 
5-81  190 
4-21  .  18  4 


Z8,1C0 
3O,.'0O 
26,000 


3 
6 

17 
12 
18 
19 
11 
22 
21 


0-37 
0-39 
0-35 
0-31 
0-43 
0-35 
,0-39 
,'0-37 
:0-39| 


0-28  0-59 
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It  will  be  noticed  that  the  deterioration  of  the  copper  alloys  in- 
creases with  the  percentage  of  copper.  Those  allojs  containing 
zinc  as  well  as  copper  have  very  much  deteriorated,  and  the 
breaking  load  was  not  higher  than  that  of  commercially  pure 
aluminium.  The  copper-nickel  alloy  (No.  22)  has  the  highest 
tensile  strength,  but  has  considerably  deteriorated.  Those  alloys 
containing  a  comparatively  high  percentage  of  iron  (Nos.  20,  21 ,  24) 
show  little  deterioration,  and  their  tensile  strength  is  high.  Man- 
ganese in  fairly  large  proportions  increases  tensile  strength,  and  has 
little  effect  upon  durability.  An  examination  shows  that  the  speci- 
mens are  not  badly  pitted,  but  a  test  for  tensile  strength  would  ren- 
der them  unavailable  for  further  exposure  tests. 

*  Paper  read  before  Section  O  of  the  British  Association. 

+  See  .Journal  Institution  of  Electrical  Engineers,  1902,  Part  154, 
Vol  XX.XI.  ;  British  Association  Keports,  1901,  1902,  1903,  1904  ; 
The  Ekclrici'in,  Vol.  XLVill.,  pp.  387,  389,  Vol.  XLIX.,  p.  868, 
Vol.  LI.,  p.  898,  Vol.  Llll  ,  p.  752;  ./oiiriial  oi  the  Royal  Society  of 
Arts,  December  13,  1901. 

t  Commercial  aluminium.  S  Taken  on  value  in  1902. 
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THE  BRITISH  ASSOCIATION. 

L'resideiitial  addresses  have  been  delivered,  papers  lla^•e 
lieeii  read,  conversazioni,  garden  parlies  and  other  social 
functions  of  a  more  or  less  tedious  nature  have  been  held 
and  well  attended,  and  the  great  gathering  of  professional 
and  amateur  scientists  has  gone  on  its  way  rejoicing.  For 
another  twelve  months  "  the  daily  round,  the  common 
task  "  must  engage  the  serious  attention  of  the  two  and  a 
quarter  thousand,  and  then  some  of  them  will  meet  again 
at  Winnipeg,  under  the  presidency  of  I'rof.  J.  ■!.  Thomson. 
DtiMiu  has  itpeued  its  arms  and  accorded  a  riglit  royal 
welcome  to  the  visitors  ;  presidents  of  Sections  and  other 
eminent  persons  liave  hid  pliotograplis  and  biographical 
luitices  ill  the  newspapers,  while  the  hotel  keepers  and 
boarding  house  pi'Oi)rietors  have  reaped  a  rich  liarvest. 
( )ii  the  whole,  however,  we  are  inclined  to  think  that  the 
average  member  or  associate  gets  good  value  for  the  money 
which  he  spends  during  tlie  week,  in  spite  of  the  incon- 
veniences which  he  has  to  eiulure.  Many  of  these  might 
be  ol)\iateii  if  only  tlie  management  gave  more  attention 
lo  detail,  iii.stead  of  trusting  ijuite  so  much  to  luck,  and 
relying  on  niembers'  good  feeling,  or  lack  of  spirit,  which- 
cviT  it  may  l)i'.  ('eitain  il  is  tliat  there  has  been  a  great 
lUal  of  grumbling  at  wlial  is  described  as  tlie  muddling 
metliodsof  tile  persons  responsible.  As  an  instance,  let  us 
call  attention  to  the  fact  that  tho  room  pl.iceil  at  the  dis- 
piisal  of  I'ress  reiireseiitiilives  was  in  the  School  of  I'atii- 
iilogy,  u  building  uioie  distant  from  the  lieceptiou  Uoom 
tiian  any  in  the  group.  In  the  official  jndgramme  it  was 
stated  that  letters  would  be  deliveretl  to  callers  on  Sunday 
lietween  9  and  10:^0  a.m.  Unfortunately,  however,  the 
Post  Office  olticials  hehl  a  dilfereut  \iew,  and  retired  at 
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10  a.m.  Tlie  result  was  that  some  200  peaceable  citizens, 
liavin;^  inade  a  liasty  Suiulay  morning  breakfast,  hur- 
ried oH'  to  the  lieception  lloom,  where  they  immediately 
adopted  almost  a  pugilistic  attitude  towards  the  othcial 
in  charge,  who  happened  to  be  a  Trinity  College  poller. 
The  letters  were  there— on  the  other  side  of  the  counter — 
and  there  they  remained  till  iVIonday  morning.  This  may 
seem  a  trivial  incident,  but  unfortunately  it  was  not  the 
only  one  of  the  Icind,  and  in  any  case  it  is  not  of  such  a 
nature  as  to  foster  admiration  for  the  executive  methods 
of  the  great  liritish  Association. 

With  reg.ird  to  the  actual  work  of  the  Sections,  it  was 
just  about  up  lo  the  usual  level,  with  the  exception  of 
Section  (!.  Last  year  the  l'ai>ers  and  discussions  of  this 
Section  were  not  of  a  high  order  of  excellence,  but  this 
year  the  work  of  the  Section  has  been  of  even  less  value. 
To  whatever  cau.se  this  may  be  due,  we  cannot  help  think- 
ing that  it  is  to  be  regretted.  Whether  it  is  due  to  depres- 
sion in  the  industry  or  whether  it  is  due  to  lack  of  interest 
in  the  British  Association  we  do  not  know,  but  it  is  quite 
certain  that  there  is  some  disturbing  influence  at  work. 
During  the  entire  meeting  only  two  or  three  Papers  deal- 
intr  with  electrical  matters  were  read  before  the  Section, 
Mr.  DotJGLAS  Fox's  Paper  on  "  Urban  Transportation " 
being  a  [notable  example.  It  may  be  that  engineers, 
and  particularly  electrical  engineers,  being  eminently 
practical  men,  do  not  see  the  force  of  discussing  highly 
technical  matters  before  an  uninitiated  audience,  who.se 
applau.se  is  largely  regulated  by  the  frequency  with  which 
the  speaker's  name  appears  in  the  newspapers.  Tiiey  may 
prefer  to  discuss  technical  matters  before  technical 
societies,  and  there  is  much  to  be  said  for  this  point  of 
view.  Nevertheless,  it  must  not  be  forgotten  that  the 
liritish  Association  is  one  of  the  few  channels  through 
which  reliable  information  concerning  engineering  or 
scienlitic  progress  can  be  put  before  the  public ;  and  tlie 
Association  has  now  become  a  recognised  national  institu- 
tion for  this  purpose. 

With  regard  to  Section  A,  which  deals  witli  pure 
pliysics,  the  case  is  entirely  different.  Almost  without 
exception,  tlie  most  eminent  IJritisli  pliysicists  foregather 
to  discuss  matters  of  absorbing  interest  to  themselves  and 
to  receive  the  adulation  of  their  listeners,  who  never  fail 
til  drink  in  the  words  of  wisdom  which  fall  from  tlie 
mouths  of  the  great  ones,  ilow  much  the  said  listeners 
undcritand  is  a  matter  for  cunjecture,  but  they  always 
manage  to  appreciate  a  difference  of  opinion  between  two 
savants  and  evince  the  liveliest  interest  therein.  In  fact, 
if  it  were  not  for  these  occasional  diderences  of  opinion  the 
))roceedings  might  sonu'limes  become  rather  tcilious. 

Perhaps  the  most  serious  work  in  Section  (i  was  that  on 
^Monday  morning,  when  the  great  question  of  the  utilisa- 
tion of  peat  as  a  fuel  was  discussed.  We  need  scarcely 
remind  our  readers  that  this  is  a  topic  which  recurs  at 
more  or  less  regular  intervals,  but  in  any  (;ase  it  always  re- 
curs. There  seems  to  be  some  fatal  fascination  aliout  the 
utility  of  peat,  which  affects  engineers  and  the  public 
alike.  Over  and  over  again,  schemes  have  been  put  for- 
ward, engineers  have  made  favourable  reports,  subscrip- 
tions have  been  invited,  and  then  a  painful  silence  has 
ensued.     This  has  been  the  rule  for  so  long  that  it  has  now 


become  monotonous,  and  the  mere  mention  of  tlie  word 
"  peat  "  brings  a  cynical  smile  to  the  lips  of  the  hearer. 
Capt.  Sankey's  scheme,  however,  does  at  least  bear  the 
stamp  of  novelty.  The  suggestion  is  briefly  tiiat  am- 
monium sulpliate  should  be  the  main  product  and  elec- 
tricity a  mere  bye-product.  For  this  purpose  it  is  pro- 
posed to  bnihl  large  works  at  Pobertstown,  on  tlie  Clrand 
Canal,  so  that  not  only  will  the  peat  be  obtained  on  the 
site,  Ijut  there  will  be  excellent  facilities  for  the  removal 
of  the  products.  Moreover,  it  is  hoped  that  manufac- 
turers will  be  induced  to  erect  works  in  ilie  near 
neighbourhood  on  account  of  tlie  cheap  electiic  power 
supply.  Mr.  Ckossley's  estimates  were  chaiining,  and 
ensured  a  cheap  power  supply  .simply  because  the 
fuel  costs  would  be  reduced  to  zeri).  While  we  do 
not  suggest  that  the  estimates  have  not  been  worked 
out  with  the  greatest  care,  we  cannot  help  thinking  that 
some  mistake  has  been  made — it  is  too  good  to  be  true. 
Perhaps  too  much  stress  has  Ireen  laid  on  the  cost  of  fuel. 
Moreover,  the  scheme  necessitates  the  employment  of  gas 
engines  for  driving  electric  generators,  and,  while  it  would 
be  rash  to  prophesy  anything  as  to  what  the  future  has  in 
store,  experience  with  these  engines  has  not  been  altogether 
happy.  For  the  present,  therefore,  the  scheme,  which 
appears  admirable  on  paper,  must  be  accepted  with  reserve, 
and  judgment  must  be  withheld  until  more  detailed 
accounts  are  forthcoming. 


REVIEWS. 

{Copies  of  the  undermentioned  works  can  he  had  from  T/i^  El'dricUm  Office,  post  free 
oil  receipt  of  published  price,  adding  3d.  for  books  published  under  25.  Add  lu  pip 
reut.  for  abroad  or  for  foreign  books.) 

Modetn   Electrical    Theory.     By  Nou.m.\n  R.  Campbkli.,  M.a. 

Cambridge  I'liysical  Scries.     iCambiidjie  University  Pres:',  19i.'7. ) 
Pp.  .xii  +  332. 

To  those  who  wish  to  see  the  electron  theory  treated  mathe- 
matically to  the  same  extent  as  was  xisual  in  dealinjr  with  the 
older  theories  in  University  text-books,  this  work  will  ho 
welcome  for  many  reasons.  Its  freshness  and  originalitv  of 
tieatment  contrast  favourably  with  some  of  the  old-style 
volumes  associated  witli  the  Cambridge  .school,  and  the  author's 
evident  familiarity  with  the  most  modern  experimental  imthods 
and  results  exorcise  the  "  stuffy  "  feeling  one  often  brings 
back  from  perusing  the  products  of  the  more  "  cloistered  " 
seats  of  learning.  As  in  duty  bound,  the  author  begins  with 
the  '■  field  "  and  the  electromagnetic  theory  of  light.  He 
then  puts  the  modern  development  in  a  particularly  luminous 
manner  as  follows  :  "  Like  all  the  truly  useful  theories  of 
science,  the  Maxwellian  theory  of  light  introdaced  more  pro- 
blems than  it  removed.  It  answered  the  question  as  to  the 
physical  nature  of  the  vilaations  in  a  light  wave,  but  it  raised 
the  vast  question  of  the  relation  of  electricity  to  matter. 
Instead  of  being  content  with  re))ie.seiitiiig  the  properties  of 
the  extremely  complex  systems  which  we  call  material  bodies 
by  the  introduction  into  our  e(|uations  of  three  constants,  we 
ask  ourselves  what  are  the  processes  which  give  rise  to  the 
necessity  of  those  constants.  .  .  .  ].,i)gi(ally  and  histori- 
cally the  developincnt  of  the  '  electron  thfoiy  '  is  based  on  the 
discrepancy  between  the  values  of  K  and  «-."'  The  electron 
theory  is  treated  first  deductively  in  its  api)licatioiis  to  dielec- 
tric constants,  magnetism,  magneto-optics,  and  conduction, 
and  then  inductively  in  dealing  with  the  phenomena  of  ionisa- 
tion,  the  new  radiations  and  photoelectricity.  The  chapters 
on  magneto-optics,  conduction  in  solids,  and  the  Hall  effect 
are  remarkably  suggestive.  At  the  end  of  them,  the  author 
gives  a  definition  of  an  electron  which  should  go  far  to  obviate 
any  future  disagreements  as  to  the  exact  meaning  of  the  term. 
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It  is  limited  to  tliose  bodies  of  charge  e  wliicli  are  coiumon 
constituents  of  all  matter.  In  the  last  Part  the  author  deals 
with  the  relations  between  electricity  and  matter  suggested  by 
electrical,  chemical,  and  spectroscopic  phenomena.  The 
author  is  almost  ultra-modern  in  his  sparing  use  of  that  hitherto 
much-abused  word  "  ether,"  but  his  dictum  that  "  a  page  of 
symbols  covers  a  multitude  of  assumptions  "  is  much  to  be 
commended,  especially  as  he  himself  never  loses  sight  of  the 
hypothetical  character  of  many  of  his  own  assumptions. 

E.  E.  F. 

Cours  d'Electricit^.  Tome  III :  Electrolyse,  Electrocapillarite, 
Ions  et  Electrons.  By  H.  Pellat,  Professor  at  the  University  of 
Paris.  (Paris:  Gauthiers-Villars,  1908.)  Pp.  vi  +  290.  77  Hgs. 
Fr.lO. 
When  a  man  writes  a  text-book  of  electricity  in  three  parts, 
and  the  issue  of  those  parts  stretches  over  10  such  eventful 
years  as  1898-1908.  he  runs  the  danger  of  either  seeing  his  last 
volume  out  of  touch  with  modern  progress,  or  out  of  touch 
with  his  first  volume.  Prof.  Pellat  made  .some  sensation  with 
h's  first  volume  by  eliminating  Coulomb's  laws  from  his  treat- 
ment of  electrostatics,  and  dealing  entirely  in  surface  densities 
of  electrification.  That  was  at  a  time  when  electrostatics 
was  in  a  very  unsatisfactory  state,  and  electrical  theory  in  the 
modern  sense  in  its  infancy.  Perhaps  the  author  would  gladly 
rewrite  his  first  volume  now.  The  present  volume,  taken  by 
itself,  is  a  strong  work.  We  are  glad  to  see  the  author's 
interesting  determinations  of  atomic  diameters  from  electro- 
lysis given  in  detail.  Of  electrocapillarity  the  book  offers  an 
exceptionally  fidl  treatment.  The  sketch  of  modern  electric 
theory  is  a  little  too  brief  in  proportion,  and  does  not  deal 
sufficiently  with  its  more  difficult  aspects. 

Electricity :  What  is  It?  By  W.  Denuam  Veeschovle.  (London: 
Swan,  Sonnenschein  &  Co.)  Pp.  .\iv. -h260.  2s,  6ii.  net. 
It  is  difficult  to  assign  any  iisefid  purpose  which  this  book 
may  fulfil  in  an  electrical  library,  except  as  a  warning  against 
rash  theorising.  The  subjects  of  electricity  and  magnetism 
are  disposed  of  in  a  single  chapter  of  4-t  pages,  the  main  con- 
clusions of  which  appear  to  be  those  stated  on  p.  132,  viz., 
"  There  is  no  positive  electricity  ;  there  is  no  negative  elec- 
tricity :  there  i.s  no  such  thing  as  electricity."  Even  after  the 
"  mental  effort  "  involved  in  accepting  this  declaration  of  faith, 
the  author  admits  (p.  164)  that  "  the  problem  of  the  Universe 
is  still  almost  as  far  from  solution  as  before."  The  remainder 
of  the  book  is  taken  up  with  elaborate  dis(juisitions  on  atoms 
and  molecules,  alpha  and  beta  '"  forces,"  dissociation,  devolu- 
t  on,  and  "  life."  All  manner  of  things  are  reduced  to  the 
properties  of  an  entity  called  a  "  gyron.'"  a  "  })rimitive  ether 
mot  on  of  a  vortexial  nature."  apparently  a  gyrostat  capable 
of  rapidly  turning  its  own  axis  of  rotation  with  all  degrees  of 
freedom.  Its  properties  are  not.  as  one  would  have  a  right  to 
expect,  deduced  from  well-known  hydrostatic  principles,  but 
worked  out  by  vague  popular  arguments  which  might  be  made 
to  prove  anything  or  nothing.  By  similar  arguments,  it  is 
shown  that  "  current  electricity  is  produced  I)y  motion  in  a 
more  or  le.ss  straight  path,  whilst  static  electricity  is  the  result 
of  accelerated  motion  towards  some  central  point."  I'Ih' 
electron  is  tentatively  defiii  -d  as  "  the  unit  charge  ol  ili  r 
tricity  "  (p.  19),  but  eventually  (p.  Hil)  it  finds  "  no  ]ihice  in 
the  gyron  theory."  The  effects  known  as  "  electrical  are 
directly  causi-d  by  explicit  motion  of  the  smallest  single  bodies 
(if  which  we  have  any  direct  or  inferential  knowledge."  To  be 
more  '*  explicit,"  the  author  adds  that  '"  static  effects  are  diir 
to  motion  temporarily  restricted  by  or  within  any  molecular 
oi-  atomic  sy.stem  ;  dynamic  effects  are  due  tcj  purely  trans- 
lative motion  lietween  anv  two  ])oints."  Tin-  ri-niainder  of 
the  chajitiT  and  tin-  book  is  a  laboured  attempt  to  press  known 
facts  into  this  new  tnoulil.  The  fit  cannot  he  descrihed  ns  a 
good  one,  and  since  no  new  facts  are  either  di.scovered  iir  pre- 
dicted, the  busy  electrical  world  is  not  likely  to  go  to  the  tro\ible 
of  examining  any  remote  claim  to  utility  which  the  book  nniy 
posacsH,  more  especially  as  it  is  somewhat  carelessly  brought 
out,  and  disfigured  by  u  large  number  of  spelling  mistakes  such 
as  "  gasses,"  "  latteral,"  "  hellicoidal,"  "  brillancy,"  and  even 
"  gn'on." 


THE  BRITISH  ASSOCIATION  AT  DUBLIN. 

(from  our  own  correspondent.) 
Thursdaij,  Scpternber  3rd. 

C Continued  from  page  803. ) 

As  was  to  be  expected,  Dr.  "SY.  X.  Shaw's  presidential  ad- 
dress to  Section  A  (Mathematical  and  Physical  Science)  dealt 
almost  exclusively  with  meteorolgy,  and  contained  little  of 
interest  to  readers  of  The  FAed rician.  The  same  remark  applies 
to  the  remainder  of  the  Section's  proceedings,  with  the  excep- 
tion of  the  presentation  of  the  report  of  the  Electrical  Stan- 
dards Committee,  which  we  reprint  on  another  page.  This 
report  was  presented  by  Dr.  R.  T.  fJlazebrook,  who  called 
special  attention  to  the  variation  of  resistance  as  evidenced  by 
the  various  coils  under  observation.  In  reply  to  the  discus- 
sion, which  was  very  desultory,  he  expressed  the  opinion  that 
the  changes  were  due  to  the  soldered  connections  and  not  to 
the  coils  themselves.  It  is  the  intention  of  the  committee  to 
have  one  of  the  coils  opened  up  to  see  if  anything  can  be 
ascertained  regarding  the  change  in  value  of  its  resistance. 
Dr.  Glazebrook  asserted  that  ultimatel}'  st.indard  coils  woidd 
be  abandoned,  and  that  fundamental  means,  or  meicury, 
would  have  to  be  employed.  He  maintained  that  mercury 
was  superior  to  platinum,  in  that  it  could  be  maintained  at  a 
fi.xed  temperature  liy  immersion  in  ice. 

This  has  been  a  very  slack  day  so  far  as  Section  G  (Engi- 
neering) is  concerned.  Mr.  Dugald  Clerk's  presidential  address 
dealt  generall}^  with  the  application  of  the  laws  of  thermo- 
dj'namics  to  engines  of  various  kinds,  and  was  largely  of  an 
historical  nature.  A  vote  of  thanks  was  proposed  by  Sir  William 
AVhite,  and  carried  with  acclamation.  Mr.  Gerald  Stoney 
then  read  his  Paper  on''  Recent  Advances  in  Steam  Turbines," 
au  abstract  of  which  will  be  found  in  another  column.  He 
called  attention  to  the  great  progress  which  has  beeu  made 
in  the  construction  of  turbines  for  use  on  land  during  the  past 
few  j'cars.  In  1900  the  largest  steam  turbine  made,  and  that 
was  considered  an  immense  machine,  had  a  rated  output  of 
1,000  kw.;  at  the  present  day  a  large  inimber  ranging  from 
5,000 kw.  to  N,O00kw.  are  running  and  under  construction. 

In  the  discussion  on  ]\Ir.  Stoney 's  Pai)er,  Sir  Wm.  White 
said  he  was  firmly  of  the  opinion  that  the  reciprocating  engine 
must  give  way  Ijefore  the  turbine,  but  much  would  have  to  be 
done  before  the  latter  gave  way  to  the  internal-combustion 
engine,  although  this  was  ipiite  within  the  boimds  of  possi- 
bility. It  was  a  great  feat  to  reduce  the  speed  of  turbines  to 
less  than  200  revs,  per  min.,  as  was  required  for  marine  work  ; 
in  fact,  it  was  a  step  the  equivalent  of  which  had  required  50 
years'  work  with  reciprocating  engines,  lie  was  convinced 
that  the  combination  of  high  pressure  reciprocating  engines 
and  exhaust  steam-driven  turbines  was  the  thing  of  the  future 
and  was  bound  to  come.  While  much  ciedit  was  due  to 
workers  in  the  turbine  field,  he  felt  that  nothing  but  admira- 
tion could  be  experienced  for  the  lion.  C  A.  Parsons,  who 
had  displayed  so  much  courage  and  determination  in  attack- 
ing a  difficult  problem.  Mr.  Parsons  was,  after  all,  the 
pioneer  of  turbine  construction.  Mr.  Woiby  Beaumont  and 
other  speakers  expressed  favourable  opinions  regarding  the 
combination  of  tiirliiiu'sand  lociprocating  engines.  Mr.  .Stonoj', 
in  re])l_y  to  an  inquiry,  said  that  when  only  the  low  pressure 
blades  of  a  turliine  were  being  utilised  in  the  consumption  of 
exhaust  steam  from  other  engines,  the  high  ]>ressure  blades 
simply  churned  uji  the  steam,  and  neither  compres.sed  nor  ex- 
hausted it.  Hence,  there  was  practically  no  diminution  of 
clliciency. 

This  concluded  the  business  of  the  Section  for  the  day. 

Frtdiiii,  Srptembir  Uh. 
At  10  a.m.  (he  general  physics  part  of  Section  .\  bold  a  joint 
meeting  with  Sections  li  and  (i  for  tiie  purpose  of  discussing 
ihe  first  report  of  the  committee  appointed  to  deliberate  on 
"(iaseous  Explosions."  This  report  is  extremely  interesting 
from  a  physical  point  of  view,  but  there  is  little  of  direct  in- 
terest in  it  to  electrical  enginceri'.  In  the  discussion,  Dr 
llaiker  called  attention  to  the  suitability  of  platinum  ther 
mometers  for  the  measurement  of  high  temperatures  and  men- 
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tioiicd  that  tliis  motlioil  had  recently  been  adopted  in  Ger- 
many. Principal  (iritliths  remaiktil  thut  in  the  seventies  a 
committee  of  Section  A  had  actually  reported  that  the  plati- 
num scale  was  impossible,  but  that  this  view  was  now  shown 
to  be  totally  erroneous.  The  President  (Mr.  Dugahl  Clerk) 
described  some  interesting  experiments  which  ha  had  con- 
ducted with  a  view  to  ascertaining  how  completely  combustion 
was  effected  when  a  gaseous  mixture  was  exploded.  He 
arranged  a  piston  in  a  cylinder  in  such  a  manner  that  when 
the  former  was  driven  forward  by  the  explosion  it  travelled 
beyond  the  exhaust  point  which  was  covered  with  wire  gauze. 
He  was  thus  able  to  collect  the  proilucts  of  combustion  and 
analyse  them  for  unconsumed  gases.  AVith  a  mixture  of 
1  part  of  gas  to  7  of  air  he  found  that  2h  per  cent,  of  the  gas 
had  not  undergone  combtistion,  and  that  the  same  figure  ap- 
plied to  a  1  in  10  mixture.  He  was  of  opinion,  however,  that 
if  the  experiment  had  been  performed  more  rapidly  a  con- 
siderablj-  higher  degree  of  accuracy  could  have  been  obtained, 
which  would  have  shown  the  percentage  of  unconsumed  gas 
to  be  five  or  six. 

On  the  resumption  of  Section  A,  Sir  Wra.  Ramsay  read  a 
Paper  entitled  "Do  the  Radio-active  Gases  (Emanations) 
belong  to  the  Argon  Series  ? "  The  author  stated  that  the 
residues  of  the  fractionation  of  120  tons  of  liquid  air  were 
examined  in  the  chemical  laboratory  of  University  College, 
London,  Iiy  Prof.  Moore.  After  removal  of  oxygen  and 
nitrogen,  argon,  kryphon  and  xenon  remained,  and  were 
separated  by  methodical  fractionation.  The  xenon  amounted 
to  about  300  cm.  ;  it  was  methodically  fractionated  at 
—  130  deg.,  and  a  final  residue  of  03  cm.'  was  obtained.  The 
spectrum  of  this  portion  was  photographed,  and  differed  in  no 
respect  from  that  of  xenon.  It  is  practically  certain  that  if 
this  residue  had  contained  1  per  cent,  of  a  denser  gas  that  gas 
would  have  been  detected.  It  foUowa,  therefore,  that  if  there 
is  a  heavier  constituent  in  air  than  xenon,  its  amount  does  not 
exceed  1-2-5  billionth  of  the  whole.  Now,  it  is  certain  that  if 
such  an  element  existed  it  would  be  gaseous,  and  would  be 
found  in  air.  Its  non-existence  implies  either  the  absence  of 
such  elements  from  the  periodic  table  or  their  instability.  As 
possible  atomic  weights  for  missing  elements  are  178,  210  and 
260,  it  is  rendered  probable  that  they  are  respectively  unstable 
emanations — those  of  thorium,  of  radium  and  of  actinium. 

In  the  discussion,  Prof.  Rutherford  asserted  his  opinion  that 
the  emanations  of  thorium  and  radium  belonged  to  the  group 
of  inert  gases,  while  Sir  Oliver  lodge  pointed  out  that  it  ap- 
peared as  if  all  iiubstauces  of  high  atomic  weight  were  very 
unstable.  Sir  \Vm.  Ramsay,  in  reply,  stated  that  a  difficulty 
arose  in  the  fact  that  neon  was  a  product  of  the  emanation, 
but  Prof.  Rutherford  expressed  disagreement  with  this  view, 
and  said  there  wa?  no  evidence  that  neon  was  a  product  of  the 
emanation. 

The  next  Paper  on  the  list  was  by  Mr.  W.  MakowcT  "  On 
the  Number  and  Absorption  of  the  /i  Particles  emitted  by 
Radium."  This  was  a  description  of  experiments  which  the 
author  had  jjcrformed  for  the  purpose  of  verifying  or  dis- 
proving previous  work.  The  apparatus  employed  cons'sted  of 
a  small  glass  tube  about  1  mm.  in  diameter,  whose  walls  were 
01  mm.  thick.  This  was  tilled  with  radium  emanation  and 
suspended  inside  a  copper  cylinder,  the  whole  being  contained 
in  a  glass  vessel  exhausted  of  air  and  the  copper  connected  to 
an  electroscope.  From  data  obtained  the  author  showed  that 
by  using  varying  thicknesses  of  glass  sleeves,  which  could  be 
fitted  over  the  emanation  tube,  the  fi  rays  which  got  through 
were  inversely  proportional  to  the  thickness  of  glass  employed, 
and  hence  it  appeared  probable  that  the  particles  were  actually 
stopped  and  not  merely  scattered.  His  results  regarding  the 
number  of  /i  particles  emitted  agreed  with  those  obtained  by 
the  ionisation  process.  Prof.  Rutherford,  who  opened  the 
discussion,  agreed  that  it  looked  as  if  the  particles  were 
stopped,  but  Piof.  J.  .J.  Thomson  did  not  agree  with  this  view, 
and  held  that  Mr.  Makower's  experiments  had  not  disproved 
that  they  were  only  scattered.  He  asked  the  auilience  to 
consider  a  parallel  beam  of  /i  particles  passing  through  a  metal 
plate.  If  there  were  no  scattering  then  the  ionisation  pro- 
duced on  the  other  side  of  the  plate  would  be  exactly  the 
same  over  the  area  covered  by  a  mere  prolongation  of  the  beam 


as  it  would  over  a  very  much  larger  area.  As  a  matter  of  fact, 
the  ionisation  produced  in  the  area  covered  by  a  [irolongation 
of  the  beam  was  les.s  than  I'gth  of  the  whole,  proving  that 
the  particles  were  scattered.  Sir  Oliver  Lodge  pointed  out 
that  Mr.  Makower  had  used  glass,  whereas  Prof.  Thomson  had 
dealt  with  a  metal  plate,  and  he  doubted  whether  the  results 
would  be  the  same  for  conductors  and  nonconductors.  In  re- 
plying to  the  discussion,  Mr.  Makower  said  he  did  not  con- 
sider his  experiments  were  conclusive  on  the  stopping  or 
scattering  of  the  particles. 

Sir  J.  Dewar  then  read  his  Paper  on  "  The  R  tte  of  Pro- 
duction of  Helium  from  Radium."  As  a  result  of  long  and 
interesting  experiments,  he  found  that  helium  was  given  ofV 
at  the  rate  of  0'37  cubic  mm.  per  gram  of  ladium  per  day, 
and  this  agreed  very  closely  with  the  amount  obtained  theo- 
retically by  Prof.  Rutherford.  He  asked  Mr.  Strutt,  in  view 
of  this  result,  how  he  proposed  to  account  for  the  production 
of  30  litres  of  helium  per  day,  which  was  the  amount  turned 
out  by  a  spring  in  the  South  of  France.  This  would  require 
no  less  than  100  tons  of  radium,  and  unless  this  quantity  of 
radium  was  admitted  to  exist  beneath  the  spring,  jierhaps  Mr. 
Strutt  would  suggest  the  existence  of  large  pockets  of  helium 
in  the  earth. 

The  Hon.  R.  J.  Strutt  said  he  could  not  account  for  the 
production  of  30  litres  of  helium  ])er  day,  as  this  would  neces- 
sitate the  spring  draining  some  hundred  million  million  tons 
of  rock.  He  suppo.sed  there  must  be  pockets  of  helium  stored 
up,  as  Sir  J.  Dewar  had  suggested.  Sir  Oliver  Lodge  pointed 
out  that  if  the  rock  were  25  miles  thick  the  area  drained  would 
only  be  about  20  km.  square,  or  about  as  large  as  the  Isle  of 
Wight  1 

Monduij,  Stptemler  7th. 

Work  was  resumed  in  Section  A  this  morning  by  a  discus- 
sion on  the  "  Theory  of  Wave  Motion,"  opened  by  Prof. 
Horace  Lamb,  F.R.S.  The  section  then  divided  into  three 
departments,  the  only  Paper  of  electrical  interest  being  by 
Sir  Oliver  Lodge  and  Mr.  Benjamin  Davies  "  On  the  Measure- 
ment of  Large  Inductances  Containing  Iron."  This  Paper 
was  based  on  an  original  communication  to  the  Institution  of 
Electrical  Engineers,  and  provoked  no  discussion.  It  dealt 
with  the  measurement  of  self-induction  of  coils  inserted  in 
submarine  telegraph  cables.  These  coils  have  an  inductance 
of  the  order  of  100  henrys,  and  for  compactness  their  cores 
form  a  nearly  closed  magnetic  circuit.  The  inductance  depends 
upon  the  width  of  the  air-gap  and  upon  the  strength  of  cur- 
rent ;  hence,  the  measurement  of  the  self-induction,  although 
very  important,  is  not  easy,  when  the  alternating  current  in- 
volved in  the  measurement  is  reduced  to  10~'  or  10~'  ampere, 
and  special  means  have  had  to  be  devised.  The  method  em- 
ployed depends  upon  the  use  of  a  galvanometer  for  observing 
the  maximum  amplitude  of  the  alternating  current  involved 
in  the  operation.  Having  designed  the  instrument,  the  rest 
of  the  worK  was  com])aratively  easy.  This  galvanometer  con- 
sists of  a  moderately  str.jng  electromagnet  of  adjustable 
strength,  the  field  of  which  can  be  ])ushed  up  to  about 
8,000  C.G.S.  units.  The  magnetic  circuit  is  all  iron,  except  the 
narrow  gap  in  which  the  coil  is  placed.  The  coil  has  about 
500  turns  wound  on  a  light  aluminium  frame  1  cm.  long  and 
i  cm.  wide.  Its  oscillations  aro  measured  by  means  of  a 
mirror  and  a  spot  of  light ;  but  the  miiror  is  mounted,  not  on 
the  coil  iu  the  usual  manner,  but  on  a  saddle  suspended  inde- 
pendently and  connected  to  the  coil  by  a  couple  of  silk  fibres, 
after  the  same  fashion  as  the  siphon  of  the  siphon  recorder. 
The  object  of  this  method  is  the  magnification  of  the  motion 
of  the  coil  mechanically.  In  order  to  measure  the  inductance, 
it  is  connected  in  series  with  the  galvanometer  and  a  specially 
designed  sine  alternator  of  small  power  and  known  fre(iuency, 
and  the  amplitude  of  the  oscillation  is  observed.  The  induc- 
tance is  then  removed  and  a  non-inductive  resistance  placed 
iu  its  stead,  being  adjusted  so  as  to  produce  the  same  ampli- 
tude of  oscillation.  Then,  if  E=the  resistance  of  the  induc- 
tion coil,  L~-^it3  self-inductance,  R' =  the  resistance  of  the  non- 
inductive  resistance  and  p  has  its  usual  meaning,  we  have 

R'=  J{\i'  +  p'L'); 
and  since,  in  practice  K  is  usually  small  compared  with yL,  this 
gives  'L=Wip. 
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In  Section  G  the  greater  part  of  the  morning  was  devoted 
to  the  readingof  three  Papers  involving  the  consideration  of  gas- 
producing  plant.  The  first  was  entitled  "  The  I'tilisation  of 
Peat  for  making  Gas  or  Charcoal,  with  Kecovery  of  Bye- 
Products,"  by  Capt.  H.  Riall  Sankey,  K.E.  We  shall  give  an 
abstract  of  this  Paper  later,  and  there  is,  therefore,  no 
need  to  deal  fullj'  with  it  here.  .Suffice  it  to  say  that  Caj)t. 
Sankey  made  out  a  very  good  case,  but,  nevertheless,  he 
scarcsly  succeeded  in  convincing  his  audience.  The  second 
Paper  was  entitled  "Producer  Gas,"  by  Mr.  J.  Emerson 
Dowson.  The  author  commenced  by  giving  a  few  historical 
details  relating  to  producer  plant,  and  gave  a  good  deal  of 
credit  to  the  brothers  Siemens.  For  purposes  of  regulation  he 
advised  the  employment  of  a  gas-holder  as  being  superior  to 
any  other  device  ;  it  also  possessed  the  additional  advantage 
of  enabling  the  attendant  to  ascertain  whether  sufficient  gas 
was  being  made,  while  its  rise  and  fall  could  be  used  to  regu- 
late automatically  the  production  of  gas  to  suit  a  vary  ing  rate 
of  consumption.  The  third  Paper  was  by  Mr.  P.  W.  Robson, 
on  '•  Suction  (Jas  Produceis,"  which  we  shall  give  in  a  future 
issue. 

The  discussion  was  opened  by  Mr.  Crossley,  of  the  well 
known  firm  of  gas  engine  makers,  who  remarked  on  the  large 
sums  of  money  which  had  been  wasted  on  Irish  peat  enter- 
prises. He  thought,  however,  that  at  last  there  was  a  pros- 
pect of  some  success  being  achieved.  He  sujDported  Capt. 
Sankey's  statement  that  peat  was  economical  even  if  it  con- 
tained as  much  as  (50  per  cent,  of  moisture  ;  his  own  company 
had  proved  this  by  experiment.  With  regard  to  the  applica- 
tion of  peat  fuel  to  the  production  of  electrical  energy,  he 
maintained  that,  owing  to  the  value  of  bye  products,  the  fuel 
costs  would  be  reduced  to  zero.  He  gave  figures  relating  to  a 
plant  for  the  carbonisation  of  10  tons  of  dry  peat  per  hour : 
the  capital  cost  was  put  at  £50,000,  and  it  was  estimated  that 
each  ton  of  peat  would  produce  140  tons,  or  even  170  tons,  of 
ammonium  sulphate.  Putting  the  amount  of  nitrogen  in  dry 
peat  as  2-2  per  cent.,  and  allowing  a  suitable  amount  for  de- 
preciation of  plant,  &c.,  the  profit  worked  out  at  £21,000  per 
annum.  On  this  basis  the  cost  of  production  per  ton  of  sul- 
phate was  about  £5.  lOi.,  while  the  selling  price  wasXll.  10s. 
These  figures  make  no  allowance  for  the  sale  of  gas.  Referring 
then  more  particularly  to  producer  plant,  Mr.  Crossley  said 
that  its  introduction  had  saved  the  situation  for  the  makers  of 
gas  engines.  Previously,  it  seemed  that  suppliers  of  cheap 
eleclrii-ity  and  others  had  combined  to  effect  the  destruction 
of  gas  engine  makers,  and  an  enormous  amount  of  difficidly 
was  experienced  with  gas  companies.  Some  of  these  latter 
even  threatened  to  boycott  the  engine  manufacturers  if  they 
encouiaged  the  use  of  producer  plant  in  any  way. 

Mr.  Alexander  Siemens  also  spoke  in  the  discussion,  as  did 
Mr.  Uigby,  who  (piestioned  Capt.  Sankey's  suggestion  that  a 
depth  of  4  in.  would  suflicc  for  drying  the  peat.  If  the  layer 
of  peat  were  of  no  greater  thickness  than  this,  an  area  of  some 
200  acres  would  be  requited  to  effect  the  drying  of  a  sufiicicnt 
<piantity  to  keep  a  .5,000  kw.  plant  going.  Ho  consideied, 
however,  that  other  byc-pro<luct.s,  such  as  acetic  acid,  methyl 
alcohol,  iV'c  ,  could  be  lecovcrcd,  and  their  sale  would,  of 
course,  iin])rove  the  financial  cfliuiency  of  the  plant.  ,V  ])oint 
that  people  did  not  apjueciale  fully  wa^  the  extremely  high 
heal  elHciency  of  a  proilucer  jilant  ;  this  he  stated  was  no  less 
than  IJO  per  cent  Working  under  the  best  conditions,  it 
might  be  assumed  that  about  0  !)  lb.  of  steam  was  re()iiiied 
for  every  pound  of  anthracite.  He  had  recently  designed  a 
now  producer,  in  which  the  coal  undergoes  a  preliminary 
combustion  in  the  hopper  of  tln^  producer.  The  gaseous  pio 
<luctH  of  combiistion  are  then  carried  into  the  b.ise  of  the  pro- 
ducer, t()g(!lher  with  the  noces.sary  steam,  and  there  alloweil  to 
act  upon  the  coke. 

A  Paper  by  Mr.  IJoscnhain  on  "The  Study  of  Breakages" 
concluded  the  buHiness  of  the  section,  I'lof.  K.  Wilson's  Paper 
on  '''J'he  Electrical  Conductivity  of  Certain  Light  Ahiniiniuni 
Ajloy.s  as  allected  by  Exposure  to  London  Atmosphere" 
being  taken  as  read. 

A  good  deal  of  amusement  has  been  caiued  by  an  incident 
which  occurred  last  week.  (Jn  Friday  the  Irish  newspa])ers 
contained  letters  from    indignant  correspondents  protesting 


against  the  large  sign  -beard  placed  over  the  principal 
entrance  to  Trinity  College.  This  boaid  liore  the  words 
"The  British  Association  "  in  capital  letters  of  bright  yellow 
on  a  blue  ground.  Apparently  the  authorities  ilid  not  act 
with  sufficient  rapidity  for  the  taste  of  some  of  the  students 
who  are  remaining  up  for  the  long  vacation.  At  all  events, 
some  of  the  more  enterprising  of  these  gentlemen  took  it  upon 
themselves  to  remove  the  last  eight  letters  on  the  signboard 
during  the  night,  with  the  result  that  the  citizens  of  Dublin, 
as  well  as  members  and  associates,  had  the  time-worn  joke 
thrust  upon  them  in  a  most  forcible  manner  the  next  day. 

Tuesday,  September  Sth, 

Section  A  has  again  been  divided  into  three  departments,  of 
which  the  first  (<()  was  devoted  to  mathematics,  the  Papers 
dealing  with  such  subjects  as  the  distribution  of  electricity  on 
a  moving  sphere,  the  fourth  dimension  and  other  matters  of 
ecjual  interest. 

In  department  (b)  (general  physics)  Prof.  E.  Kutheiford, 
F.R.S.,  read  a  short  but  exceedingly  interesting  Paper  on 
"The  Scintillations  of  Zinc  Sulphide.''  In  commencing,  he 
recapitulated  his  hypothesis  that  each  scintillation  which 
occurs  when  raditim  emanation  is  in  proximity  to  a  zinc  sul- 
phide screen  is  due  to  the  impact  of  a  helium  atom.  This 
effect  is  not  merely  mechanical,  but,  the  author  maintained,  is 
due  to  chemical  dissociation,  the  actual  flash  being  caused 
either  by  the  dissociation  itself,  or  more  probably  by  the  re- 
combination which  takes  place  almost  immediately.  Hence  it 
is  possible  to  observe  the  action  of  individual  atoms.  Prof. 
Rutherford's  experiments  were  conducted  with  a  view  to 
ascertaining  the  efficiency  of  the  transformation  of  the  energy 
of  the  atoms  into  light  energy.  He  enclosed  some  200  milli- 
grams of  radium  bromide  in  a  glass  tube,  which  also  contained 
a  zinc  sulphide  screen,  and  then  compared  the  luminosity  of 
the  latter  with  that  of  a  standard  source  of  light  by  means  of 
direct  photometry.  As  a  result  he  found  that  the  illuminating 
power  of  the  aggregate  scintillations  was  of  the  order  of  1  50 
to  1  200  of  a  candle-power,  and  this  showed  the  efficiency 
of  the  transformation  of  energy  of  the  a  particles  to  be 
approximately  80  per  cent.  This  figure  was  enormously  in 
excess  of  what  he  had  anticipated.  In  reply  to  questions. 
Prof.  Rutherford  stated  that  his  figures  were  only  approximate 
as  the  ordinary  errors  which  occiu'ied  in  photometric  deter- 
minations had  to  be  taken  into  account,  and  of  course  im[)aired 
the  accuracy  of  his  results.  The  light  itself,  when  examined 
with  a  spectroscope  gave  a  continuous  blue  sj ectrum,  and  did 
not  exhibit  the  characteristic  .spectrum  of  zinc. 

Mr.  Horace  H.  Poole  then  read  a  Paper  on  "A  Determi- 
nation of  the  Rale  of  Evolution  of  Heat  by  Pitchblende.'  A 
spherical  vacuum  jacketed  vessel  with  a  n.uiow  neck  was  filled 
with  powdered  and  carefully  dried  pitchlilcndc.  The  neck  was 
filled  with  cotton-wool  and  rendered  water-tight  with  sheet 
rubber,  and  the  whole  buried  in  ice.  The  dilference  of  tem- 
perature between  the  layer  of  pitchblende  in  contact  with  tin- 
bottom  of  the  vessel  and  the  ice  was  measured  by  a  sensitive 
thermo-couple.  After  about  a  fmlnight  this  temperaluie  be- 
came steady,  when  the  heat  leakage  across  the  walls  of  the 
vessel  was  cipial  to  the  heat  generated  by  the  pitchblende. 
This  leakage  depended  solely  on  the  vessel  and  on  the  dilfer- 
ence of  temiicratuio  between  the  inner  and  outer  wall.«,  which 
was  measured  b\  the  lhern)oeou|)le.  The  thermal  conductance 
of  the  vessel  was  fouml  by  substituting  water  for  the  pitch- 
blende and  determining  its  rate  of  cooling.  Hence  the  heat 
leakage  was  known,  and,  knowing  the  amouiil  of  pi'ilibleixlo 
present,  the  lieat  evolution  pur  i;r;imme  wai  found.  The 
iherinocouplo  was  calibrated  by  placing  one  junction  in  finely 
broken  ice  and  the  other  in  a  mi.xture  of  broken  ice  and  water, 
which  could  be  subjected  to  a  known  ])re.-sine.  The  delleclion 
caused  by  the  resulting  small  change  of  tcniperamre  was  noted, 
and  hence  the  sensitiveness  of  the  couple  ".is  fo  nid.  Using 
.500  7  gms.  of  ])itchblonde  in  an  atmosphere  of  nitrogen,  the  tem- 
ptr.iture  finally  steadied  at000'.'2  C.  As  the  thermal  conduct- 
ance of  the  vessel  was  5K  calories  per  hour  per  degree  ditl'ei  ence 
of  temperature  between  inside  and  outsiiie,  this  corresponded 
t.o  a  heat  leakage  of  0'0.'i;t  calorie  per  hour.  Hence  the  heat 
evolution  pel  gramme  of  pitchblende  was  0000004  calorie  per 
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hour.      This  was  iihont  twice  the  iiuantily  estimated  from  the 
known  amount  of  radium  present. 

Section  G  opened  with  a  Paper  on  "  The  Laws  of  Flight," 
by  Mr.  V.  W .  Lanchoster,  and  was  followed  by  Mr.  F.  II. 
Koyce's  Paper  on  "The  Causes  of  Wear  in  Motor  Vehicle 
Machinery."'  Neither  Paper  possessed  any  features  of  elec- 
trical interest,  but  the  latter  showed  that  many  of  the  failures 
of  motor  vehicles  were  due  simply  to  lack  of  engineering 
knowledge  on  the  part  of  the  builders. 

JlWlnesdai/,  Seplemhi'r  0th. 
There  has  been  a  great  exodus  of  members  and  associates 
during  the  past  two  days,  and  .as  a  consequence  to-day's  meet- 
ings were  verj-  sparsely  attended — indeed,  some  of;  the  Sec- 
tions did  not  meet  at  all.     Section  A  was  concerned  entirely 
with  meteorological  matters,  while  only  three  Papeis   were 
down  for  reading  in  Section  Ci.     The  first  was  by  Messrs.  J. 
Brown,  F.R.S.,  and  Maurice  F.  Fitzgerald,  entitled  "Experi- 
ments on  Rotating  Discs."     The  authors  began  by  referring  to 
the  difficulty  of  the  mathematical  analysis  of  the  elastic  defor- 
mation, uoder  centrifugal  stress,  of  rapidly  revolving  discs, 
particularly  when  formed  with  a  central  hole,  surrounded  by  a 
thick  boss,  gradually  reduced  outwards  to  a  thin  edge  liy  an 
arbitrary  curve,  and  mentioned  the  investigations  of  Dr.  Cliree 
and  Mr.  F.  Purser  of   the  cases  of  cylinders   and   ellipsoids. 
The  authors'  experiments, made  for  the  purpose  of  finding  out 
whether  approximate  formula',  such  as  have  been  given  for 
cases  in  practice  in  such  works  as  that  of  Stodola  on  "  Steam 
Turbines,"   are   sutHciently   correct     for    practical    purposes. 
Two   discs,   maiio    of    red  rubber  weighing   721b.  per   cubic 
foot,  were  tested.     The  discs  were  both  12  in.  external  dia- 
meter.     One  was    solid,    i  in.    thick   at  edge,    2  in.    at   the 
centre,  its  surfaces  being  two  flat  cones.     The  other  was  j  in. 
thick    at    edge,    in    its    centre    was  a   hole    l^in.    diameter, 
surrounded  by  a  bo=s,  with  flat  ends  2i  in.  diameter  and  3  in. 
thick,  the  surfaces  between  the  edges  of  the    boss    and  disc 
being  slia[ied   to  hollow  hyperbolic  curves.     The  discs  were 
suspended  from  the  end  of  the  shaft  of  a  small  motor,  placed 
with   its  axis  vertical,  and  circles  drawn  on   the  faces,   pre- 
viously painted  white,   while  spinning.     Photographs  being 
taken  of  the  discs  while  spinning  and  when  at  rest,  the  strains 
at  different  radii  were   found  by   comparison  of  the  photo- 
graphs, and  plotted  as  curves,  shown  by  lantern  slides.     The 
results  were  compared  with  those  of  approximate  formulfe.    In 
the  case  of  the  solid  disc  the  difference  between  the  speeds 
causing  a  given  strain  as  calculated  and  as  observed  amounts 
to  about  20  per  cent,  and  may,  considering  the  imperfect  elas- 
ticity of  indiarubber,  be  considered  a  fair  enough  approxima- 
tion ;  but  in  the  case  of  the  other  disc,  though  the  formula 
gives  a  tolerably  fair  idea  of  the  .shape  of  the  curve  of  strains, 
its  error  as  to  the  actual  magnitude  of  the  speed  causing  a 
given  strain  is  so  great,  being  nearly  400  per  cent.,  as  to  lead  to 
the  conclusion  that  the  formula  could  not  be  trusted  for  prac- 
tical purposes. 

Mr.  F.  Douglas  Fox  then  read  his  Paper  on  "  Urban  and 
Suburban  Tiansit  and  Methods  of  Eailless  Traction,"  This 
Paper  was  decidedly  the  best  that  was  presented  in  Section  G, 
and  it  is  to  be  regretted  that  it  was  discussed  so  briefl}^  The 
author  had  evidently  expended  an  enormous  amount  of  time 
and  trouble  in  its  compilation,  and  there  is  no  doubt  that  it 
will  prove  an  extremely  valuable  woik  of  reference  for  years 
to  come,     pylsewhere  we  print  this  Paper  in  full. 

Mr.  Sheardown,  in  opening  the  discussion,  said  the  outlook 
for  petrol-driven  omnibuses  was  a  very  poor  one,  and  Mr.  Fox's 
low  figure  of  Is.  per  car-mile  for  these  vehicles  was  very  diffi- 
cidt  to  attain.  The  difficulty  in  municipal  tramway  systems 
was  that  they  were  not  carried  on  for  the  purpose  of  making 
money  but  for  catching  votes.  A  non-paying  route  was  a 
very  difficult  matter;  it  was  generally  of  no  use  to  reduce 
the  service  in  the  hope  of  raising  the  receipts  per  car-mile, 
as  this  usually  had  the  effect  of  reducing  the  number  of 
passengers,  who  often  preferred  walking  to  waiting  for  a  car. 
In  faC,  it  was  often  found  that  a  more  frequent  service 
on  a  non-paying  route  would  cause  an  increase  in  the  receipts 
per  car-mile,  and  so  convert  the  route  into  a  paying  one. 
Reducing  the  length  of  the  stage  was  quite  hopeless,  as  pas- 


sengers preferred  walking  the  extra  distance  to  paying  another 
fare.  He  thought  it  was  too  soon  tc  gauge  the  possibilities  of 
the  electrohuses  now  running  on  the  streets  of  London,  for, 
although  people  now  jjrefcrred  them  to  petrol  'buses,  and  thus 
enabled  them  to  secure  more  passengers,  yet  if  they  displaced 
the  petrol  \  chiiles  entirely  this  preference  would  not  ajiply. 
With  regard  to  road  surfaces,  ho  was  of  the  opinion  thai  the 
paving  of  the  London  streets  made  comparison  with  working 
expenses  on  country  roads  impossible.  Railless  traction  had 
a  great  future  in  country  districts,  provided  there  were  good 
facilities  for  a  supply  of  cheap  power,  the  great  advantage 
consisting  in  low  capital  expenditure.  Moreover,  it  would  be 
possible  to  work  with  much  less  substantial  overhead  con- 
struction than  was  necessary  in  towns. 

Another  speaker,  referring  to  the  table  which  compares  the 
working  expenses  of  tramways,  petrol  omnibuses  and  the 
trackless  trolley  system,  inquired  whether  the  figure  of  ."ilSd. 
per  car-mile,  for  the  last-named  system,  included  cost  of  road 
maintenance,  which  would  be  considerable.  To  this  Mr.  Fox 
replied  in  the  affirmative,  stating  that  the  figure  allowed  was 
£100  per  mile  per  annum. 

Mr.  Eyan  considered  that  the  railless  system  would  be 
very  suitable  for  many  districts  in  Ireland,  but  he  did  not  agree 
with  Mr.  Sheardown  regarding  the  possibility  of  tyre  expenses 
being  lower  in  London  than  in  the  country.  This,  he  ex- 
plained, was  due  to  the  fact  that  the  starting  and  stopping, 
which  had  a  very  serious  effect  on  tyres,  was  much  more  fre- 
quent in  the  Metropolis. 

Other  speakers  referred  to  the  effect  which  the  vehicles 
would  have  upon  road  surfuces. 

In  the  course  of  his  reply,  Mr.  Fox  mentioned  that  the 
weight  per  axle  in  the  vehicles  of  the  proposed  system  was 
much  less  than  that  in  either  petrol  or  accumulator  'buses, 
being  only  about  1-}  tons. 

In  the  afternoon  a  garden  party  was  given  to  members  of 
the  Association  by  the  Lord-Lieutenant  at  the  Viceregal  Lodge, 
but  inclement  weather  detracted  greatly  from  the  enjoym-jnt 
of  the  function.     This  concluded  the  1908  meeting. 


CORRESPONDENCE. 


OSCILLATION  \M,\E  OR  AUDION. 

TO  THE  EDITOR  OF  THE  ELECTRICIAN. 

Sir  :  My  attention  has  been  drawn  to  tl  e  letter  of  Dr.  de 
Forest  in  your  issue  of  September  4th,  in  which,  in  charac- 
teristic fashion,  he  endeavours  to  depreciate  Mr.  Walter's 
tantalum  wave  detector.  As  far  as  concerns  himself,  Mr. 
Walter  has  made  a  sufficient  reply,  but  I  note  that  Dr.  de 
Forest  also  seizes  the  opportunity  for  insisting  on  a  diflerenco 
between  his  "  audion  '  and  my  glow  lamp  detector,  a  distinc- 
tion which  I  think  exists  chieHy  in  his  own  imagination,  and 
couples  it  with  the  entirely  unwarrantable  assertion  that  my 
invention  was  "  taken  from  early  German  scientists." 

In  a  letter  to  The  Eln-tru-ian  of  January  4,  1907  (Vol.  LVIIL, 
p.  464),  I  met  a  similar  allegation  by  proving  that  no  German 
investigator  had  anticipated  me  in  showing  that  a  glow  lamp, 
having  an  insulated  plate  or  plates  sealed  into  the  bulb,  could 
be  used  as  a  sen-sitive  radio-telegraphic  receiver,  and  I  need 
not  repeat  my  proof; .  The  first  mention  of  such  an  appliance 
for  the  above  purpose  occurs  in  my  British  patent  No.  24,850 
of  1904,  and  the  first  published  account  in  the  /Vor.  Roy.  Soc. 
for  March,  1905.  After  that  date  Dr.  de  Forest  apparently 
woke  up  to  the  fact  that  a  new  class  of  radio-telegraphic 
detector  had  been  invented  in  England.  My  equivalent  U.S.A. 
patent  was  applied  for  .\pril  19,  1905,  and  granted  Novem- 
ber 7,  1905.  On  December  9,  1905,  Dr.  de  Forest  applied  for 
a  U.S.A.  patent,  No.  S23,402,  in  which,  on  p.  3,  he  makes  full 
reference  to  this  glow  lamp  detector,  and  refeis  to  it  properly 
as  due  to  me. 

Nine  months  later,  however,  he  read  a  Pajjer  to  the  American 
Institute  of  Electrical  Engineers  on  an  identical  appliance, 
then  rechrii  tened  an  audion,  and,  for  obvious  reasons,  took 
considerable  pains  to  refer  the  origin  of  this  glow  lamp  detec 
tor  to  Elster  and  Geitel. 
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It  has  since  been  extolled  by  him  as  an  invention  of  his  own, 
and  in  half-a-dozen  or  more  U.S.A.  patents  its  use  and  con 
struction  in  various  ways  has  been  described  b}-  him  with 
copious  elaboration  and  a  multiplicity  of  claims  as  "  an  oscilla- 
tion responsive  device,'  but  which  in  every  form  consists  of  a 
glow  lamp  having  one  or  more  metal  plates  or  wires  sealed 
into  the  bulb.  Now  the  last  claim  in  my  U.S.A.  patent  of 
April  19,  1905,  runs  as  follows;  "At  a  receiving  station  in  a 
system  of  wireless  telegraphy  employing  electric  oscillations 
of  high  frequency  a  detector  comprising  a  vacuous  vessel,  two 
conductors  adj^icent  but  not  touching  each  other  in  the  vessel, 
means  for  heating  one  of  the  conductors,  a  circuit  outside  of 
the  vessel  connecting  the  two  conductors,  means  for  detecting 
a  continuous  current  in  the  circuit,  and  means  for  impressing 
on  the  circuit  the  received  oscillations." 

I  think  Dr.  de  Forest  will  have  some  difficulty  in  showing 
that  his  so-called  audion,  no  matter  how  used,  is  not  com- 
prised within  the  above  claim,  and  it  may  become  necessary 
before  long  to  obtain  a  more  unbiassed  opinion  than  his  own 
or  mine  on  this  matter.  Meanwhile,  however,  there  is  not  the 
slightest  justification  for  reckless  or  untruthful  statements  that 
my  invention  was  taken  from  early  German  scientists.  The 
German  Patent  Office  is  not  in  the  habit  of  granting  to 
foreigners  patents  for  inventions  which  consist  merely  in 
appropriating  the  work  of  German  scientists,  whether  early  or 
late,  yet  the  German  Patent  Office  granted  to  me,  after  the 
usual  lengthy  examination  and  oppositions,  and  issued  on 
May  6,  1907,  a  patent  for  this  glow  lamp  detector  as  a  radio- 
telegraphic  receiver,  and  this  patent,  in  virtue  of  the  rules  of 
the  Convention,  dates  back  to  November  16,  1904,  the  date  of 
application  of  the  British  patent. 

Your  impartial  readers,  at  any  rate,  will  see  that  when  the 
United  States  and  German  Patent  Ottices  have  granted  me 
patents  for  the  invention  of  this  glow  lamp  receiver,  which 
has  been  successfully  used  across  the  Atlantic,  there  is  abso- 
lutely no  excuse  for  a  subsequent  patentee  of  similar  devices 
raakmg  use  of  misleading  insinuations  with  the  object  of 
disparaging  the  work  which  preceded  his  own. — I  am,  &c , 

Hampstead,  Sept.  8.  J.  A.  Fleming. 


REPORT  OF  THE  BRITISH  ASSOCIATION  COMMITTEE 
ON   PRACTICAL    STANDARDS    FOR    ELECTRICAL 

MEASUBEMENTS* 


The  Committee  desire  in  the  first  place  to  record  their  deep  sense 
(if  the  lo.s.s  they  have  sustained  by  the  death  of  Lord  Kelvin.  He 
was  an  original  member  of  the  Committee  apjjointed  at  Cambridge. 
October  .3,  18G2.  and  he  C(jntinued  hi.s  active  interest  in  their  work  up 
to  the  end.  His  name  will  always  be  associated  with  the  establish- 
ment of  the  absohite  .system  of  electrical  measiuement  and  w  ith  the 
determination  of  the  ai).solute  units.  The  Reports  of  the  Committee 
from  1862  onwards  contain  a  large  amount  of  valiiat>le  information 
in  a  form  which  is  not  generally  very  accessible — the  reprint  of  the 
earlier  re[)orts,  issued  luider  the  editorshi|)  of  Fleeming  .lenkin.  in 
IHI'.i,  is  out  of  print— and  the  Committee  suggest  that  their  rcfiorts 
from  1862  up  to  tlie  jjre.sent  time  might  be  reprinted  as  a  memorial 
to  Lord  Kelvin.  The  present  time  is  in  other  respecls  specially  suitable 
for  Hueli  a  reissue,  for  it  is  hoped  that  the  |propo.sed  International 
('ongres.s.  to  be  held  in  London  in  October,  will  settle  in  a  definite 
manner  the  few  matters  relating  In  the  fundamental  units  whieh  are 
still  outstanding,  and  will  organise  n  method  whereby  ii  elo.se  agree- 
ment may  be  maintained  among  the  eleetrieal  standards  in  use 
(hroughout  the  world. 

The  elcetrieal  meaHuremenls  of  certain  of  the  luiid/unenlal  iMiit.s. 
which  have  been  in  progress  for  Home  lime  »l  the  National  i'liysieal 
].iaboratorj'.  have  been  brought  to  a  oonelusion,  and  the  resullH  pub- 
lished in  three  I'apers  in  the  Pliilomphical  Trannaclinns  of  the  Royal 
Society. 

•Slightly  nbbrcviiilcd.  ThiK  report  wim  iiiHUerl  during  the  meeting 
lit  Dublin.  The  Committee  eonHists  of  I^rd  Rnyleigh  (f'hnirmnn).  Or. 
\'k.  T.  filazebronk  ("ecrelHry).  Profs.  W.  E.  .\yrton.  .1.  Perry.  W  ■  (i.  .AdiiniH 
and  G.  Carey  Foster,  Sir  Oliver  ,J.  Lodge,  Dr.  A.  Muirhead.  ,Su  W.  H. 
Prcecc,  Profs.  A.  .SchuBtcr.  J.  A.  Fleming  and  J.  .1.  Thomson.  Ur.  \V.  N. 
Shaw,  Dr.  J.  ,T.  Bottomlcy.  Rev.  T.  C.  Fitzpatrick,  Dr.  G.  .John«tone 
.Stoncv.  Prof.  S.  P.  Thompson,  Mr.  .L  Rennie.  Principal  E,  H.  Griffiths. 
.Sir  A.  W.  Riji  kcr.  Prof.  H.  L.  Callendar.  and  Messrs.  G.  Mnlthev,  A.  P. 
Trotter,  T.  Mather  and  F.  E.  Smith. 


(1)  "  A  New  Current  Weigher  and  a  Determination  of  the  Eleetro- 
niotive  Force  of  the  Normal  Weston  Cadmium  C«ll."  By  Prof.  W.  E. 
Ayrton,  F.R.-S..  T.  Mather,  F.R..S..  and  F.  E.  Smith,  A.R.C.Sc.,  Fhil. 
Tran^..  A,  Vol.  CCVII.,  pp.  463-549. 

(2)  ■•  On  the  Normal  Weston  Cadmium  Cell."'  Bv  F.  E.  .Smith.  Phil. 
Trans..  A,  Vol.  CCVII.,  pp.  393-420. 

(3)  "  On  a  Comparison  of  many  forms  of  .Silver  Voltameters."  By 
F.  E.  Smith.  And  "  A  Determination  of  the  Electrorhcmical  Equivalent 
of  Silver."  By  F.  E.  Smith  and  T.  JIather,  F.R.S..  Fhil.  Tram.,  A.  Vol. 
CCVII..  pp.  545-581. 

"  The  Chemistry  of  the  .Silver  Voltameter."  Bv  F.  E.  .Smith  and  T.  M. 
Lowry,  D.Sc,  Ph'il.  Trans..  A.  Vol.  CCVII.,  pp.  581-599. 

From  the  first  of  these  it  appears  that  to  a  very  high  degree  of 
accuracy  the  E.M.F.  of  the  Weston  cadmium  cell,  as  set  up  at  the 
National  Physical  Laboratoty,  when  expres.sed  in  terms  of  the 
ampere  (10-'  C'.G.S.  units  of  current)  and  the  international  ohm  is 
1-0183)  at  a  temperature  of  17  C. 

The  second  Paper  deals  with  the  preparation  of  the  Weston 
cadmium  cell,  and  contains  a  comparison  between  cells  set  up  at  the 
Laboratory  and  others  constructed  elsewhere,  the  general  eonclusiou 
being  that  cells  can  be  prepared  by  different  persons  in  difTerent 
countries  which  will  agiee  in  E.M.F.  to  1  or  2  parts  in  100,000. 

In  the  thu'd  Paper  there  is  given  an  account  of  a  comparison  of 
some  six  forms  of  silver  voltameters,  and  it  is  shown  that  the  silver 
deposited  by  a  current  of  1  amjjcre  in  all  these  various  forms  is  the 
.same  if  proper  precautions  are  taken,  and  amounts  to  1-11827  mg. 
per  second. 

After  this  work  was  completed  a  comparison  was  made  by  Messrs. 
T.  Mather  and  F.  E.  Smith,  by  the  kindness  of  Mr.  Trotter,  between 
the  ampere  standard  of  the  Board  of  Trade  and  the  ampere  as 
realised  by  tlie  new  Ayrton-Jones  balance  at  the  National  Physical 
Laboratory.  The  comparison,  an  account  of  which  appears  in  the 
Proceedings  of  the  Royal  Society.  A.  Vol.  LXXX.,  1908.  was  very 
satisfactory.  It  was  found  that  the  Board  of  Trade  ampere  will 
deposit  silver  at  the  rate  of  1-1179,  mg.  per  second,  a  value  which  is 
nearly  identical  with  the  number  111794  given  by  Lord  Rayleigli 
and  ills.  Sidgwick  in  1884.  Indirectly  the  E.M.F.  of  the  normal 
W'eston  cadmium  cell  was  found  to  be  10187,i  Board  of  Trade  volt 
at  17'C'.,  the  Board  of  Trade  volt  being  defined  as  the  P.D.  between 
the  terminals  of  a  resistance  of  1  Board  of  Trade  ohm  w  hen  1  Board 
of  Trade  ampere  is  passing  through  it. 

During  the  year  the  10  mercury  standards  at  the  National  Physical 
Laborator}-  have  again  been  set  up  and  intercomi)ared.  An  account  of 
this  work  appears  in  an  appendix  by  ilr.  F.  E.  Smith,  the  value  of 
the  international  ohm.  as  realised  by  the  mean  of  the  10  tubes,  being 
taken  as  unit.  The  following  table  gives  the  values  of  the  individual 
tubes  as  found  in  190.3  and  1907  : — 

Table  I. 


Value  in  mean  international  ohms. 

Mercury 

Difference  value 

standard. 

1903. 

1907. 

1!M)7-Ut03. 

M 

0-971703 

0-97109;, 

-Og 

P 

1  00038; 

1-00042, 

-f3. 

I' 

1-000195 

I  -00020,; 

-t-1, 

U 

(I-97349; 

0-9734S. 

-0,. 

V 

IIKII.-}?:, 

1-00137, 

-0, 

X 

I'llOllliu 

lOIHOIi. 

-■»., 

\' 

l(ill()2(>^ 

l(llM12ti, 

-Oj 

z 

I'dOI.'iO. 

1-001 29, 

-0- 

G 

l'illl[(l.~>, 

1  OOI04i 

-0 

s 

l-OtMI'.lTt 

l-OtHI97j 

1       -"^ 

Except  in  the  case  of  tube  P,  wlterc  there  is  an  apparent  clinnge  of 

3  lo  4  parts  in  100,1100,  the  ditlereiu-es  are  negligible. 

.Mr.  Smith  has  also  eompared  with  the  mereury  lubes  a  large  serit-s 
of  wire  standard  resistam-es.  inc-luding  lliose  made  by  .Matthiessen 
and  Hoekin  for  the  K..\.  Committi-e  in  I.S65-67.  and  varimis  other  old 
slandards  kindly  lent  tfi  the  Comniilt<'(-  by  their  owners  for  the  pur 
pose.  The  general  conclusion  is  that  all  the  original  coils  except  l> 
and  K,  which  are  made  of  platinuni.  have  changed  appreciably  sinre 


Table  Il.—Iie«iilfince  at  W  in  Tcrmit  of  thf  Original  li.A.  Vnit  (1867). 


Coil,        MAtcrial. 


A 

B 
c 
D 
E 
F 
G 
H 

Flat 


Pt.  Ir. 
Pt.  Ir. 
Au.  Ag. 
Pt. 
Pt. 
Pt.  Ag. 
Pt.  Ag. 
Pt.  Ag. 
Pt.  Ag. 


1867 


Mav 


1S76.    IS79  81      1888.       I'KW.     ehange. 


l-lHXtOfl  L00077   l-IHMr.O  1(KII47  1-IK)122  (II10II7 

1-00029  1-0012!    IIMMWII  1(10104  1 -00098  tl(HH)92 

lOOO.jO  1  (Mini    1  (1(1101   1  (1(114(1  1  (10173  (100123 

1-00092  l-OIK)92  1-00092  I  (111092  1  110092  d-OtXHM) 

1-00152  1-00162  1-00152  l-001,-.2  1  (W152  d  (MHtOO 

1-00016  11)0072  100160  0  (Mil 44 

1-00022  1  1)0030  0-90982' 1 -(X)02,'i  1-0017.'.  0  0(1193 

1-00020      ...       I     ...         100042  1-00044  (l-(M1024 

100079  1-00120  1-0012.".  0(H)(l|i^ 
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t  lii'\'  were  const rupted,  tliougli  since  1 S88,  during  a  period  of  20  years, 
for  wliicli  the  coils  liavc  l)een  very  carefully  watched,  the  elianjjcs 
also  in  A.  H.  ('.  H  and  Klat  have  been  small.  V  and  (i  have,  how- 
ever, in  the  same  period  elianged  eonsideralily. 

The  mean  resistance  of  six  other  platinum-silver  coils,  first  mea- 
sured in  18SS.  appears  to  have  increased  since  that  time  by  14 
parts  in  l(H).OI)l);  and  live  more  platinum-silver  coils,  first  measured 
in  lS!)-i-7.  have  now  a  greater  mean  value  by  8  parts  in  I(M).()0(l.  It 
would  appear  also  that  in  many  of  the  variable  coils  the  chancres 
have  occurred  mainly,  if  not  entirely,  at  the  soft-soldered  joints, 
and  with  a  view  of  testing;  this  the  Committee  have  authorised  the 
secretary  to  open  and  examine  one  of  the  coils. 

A  comparison.  i;iven  in  the  .Appendix,  has  also  been  made  of  all  the 
magnanin  resistances  in  the  possession  of  the  Standards  Department 
of  the  Laboratory.  The  behaviour  of  the  various  coils  is  somewhat 
different  ;  while  some  have  been  very  con.stant,  others  appeal-  U> 
have  changed  considerably. 

.\t  the  Conference  on  Kleetrical  I'nits.  held  at  the  Reiehsan.stalt 
in  190.0,  it  was  suggested  that  the  .lena  glass  5i)"'  wa.s,  from  its  good 
elastic  properties,  the  best  glass  to  enii)loy  for  mercury  resistances. 
and  accordingly  efforts  have  been  made  to  get  some  suitable  tubes. 
Five  tubes  have  recently  been  secured,  after  great  difficulty,  which 
will  probalily  do  for  standards,  but  the  difficulty  of  drawing  them  is 
a  serious  obstacle  to  their  u.se.  A  nuiubei'  of  tubes  of  French  glass, 
■'  verre  dur."  are  also  on  order. 

I'rogress  has  also  lieen  made  during  the  year  in  the  design  of  the 
Lorenz  apparatus,  to  be  given  by  the  Drapers"  Company,  and  the 
manufacture  of  the  bed  and  the  heavy-metal  work  has  been  entrusted 
to  Mes.srs-  Armstrong,  Whitworth  &  Co.,  who  have  kindly  under- 
taken it.  The  marble  cylinders  required  have  been  delivered  at  the 
Xational  Physical  Laboratory. 

Preparations  for  the  holding  of  an  International  Congress  on  Elec- 
trical Units  in  London  in  October  next  are  well  advanced.  Specifi- 
cations dealing  with  the  international  ohm.  the  international 
ampere,  and  the  Weston  cadmium  cell,  which  have  been  prepared 
at  the  National  i'hy.sical  Laboratory  after  consultation  with  other 
workers  to  serve  as  a  basis  of  discussion  at  the  Congiess.  are  given 
in  the  -Appendix  with  a  view  of  making  them  known. 

Appendix  I. 
On  the  Secular  Change.^  of  Ihe  Standards  of  Resislanre  at  the  Natiannl 
Physical  Lafioralory.     By  F.  E.  Smith,  A.R.C.Sc. 
(From  the  National  Physical  Laboratory.) 

It  has  long  been  known  that  many  resistance  coils  of  platinum- 
silver,  of  maganin,  and  of  other  resistance  alloys  do  not  keep  con- 
stant in  resistance.  The  causes  of  the  changes  may  lie  in  some 
alteration  in  structure  oi  the  alloy,  of  some  change  in  strain,  of  sur- 
face action,  of  faulty  joints,  or,  as  suggested  by  Dr.  Rosa,  they  may 
lie  in  the  insulating  medium.  The  question  of  the  permanence  of 
manganin  standards  has  been  discussed  recently  by  Mes.srs.  Rosa 
and  Babcock*  and  by  Drs.  .Jaeger  and  Lindeck.t  and  it  seemed 
desirable  to  bring  together  all  the  information  available  regarding 
the  changes  which  have  taken  place  in  the  coils  of  the  .As.sociation. 
and  of  others  which  have  from  time  to  time  been  compared  with 
them. 

At  the  National  Physical  Laboratory  the  primary  standards  of 
resistance  are  of  mercury,  and  the  secondary  standards  are  of  )3lati- 
num.  platinum-iridium,  gold-silver,  platinum-silver,  and  of  man- 
ganin. It  will  be  shown  that  the  mercury  standards  have  kept  con- 
stant, that  the  |)latinum  coils  have  probably  kept  constant,  that  the 
platinum-iridium.  gold-silver,  and  a  few  of  the  ])latinum-silver  coils 
have  changed  considerably,  while  other  platinum-silver  coils  have 
kept  very  nearly  constant.  Of  the  manganin  coils  a  few  ha\e 
kept  very  nearly  cnnstanl,  but  most  of  them  have  increa.scd  in 
resistance. 

The  platinum,  platinum-iridium,  and  .some  of  the  gold-silver  and 
platinum-silver  coils  are  the  property  of  the  Association,  and  many 
of  them  were  first  compared  by  .Matthiesicn  and  Hockin  in  186.5-7. 
Jlost  of  the  manganin  standards  were  constructed  by  O.  \\'olfl'. 
Berlin,  but  four  were  built  by  .Mr.  .Melsom  at  the  National  Physical 
Laboratory.  These  standards  vary  in  nominal  value  from  one- 
thousandth  of  an  ohm  to  lO.OOO  ohms. 

The  method  of  comparing  resistances  has  been  dealt  with  in  a 
previous  Report.;  and  for  the  purposes  of  this  communication  it  will 
be  .sufficient  to  state  that,  on  all  occasions  when  mercury  standards 
were  erected,  the  resistance  coils  were  measured  in  terms  of  the  mean 
unit  represented  by  the  mercury  columns,  with  a  probable  error  of 
about  .5  parts  in  l.OtlO.OOO.  In  the  intervals  between  the  compari- 
sons with  mercury  standards  the  values  of  the  coils  in  international 
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ohms  were  at  times  uncertain  within  1  to  2  parts  in  KMi.ddO,  but  the 
relative  values  of  the  unit  coils  of  manganin  with  potential  leads 
could  at  all  times  be  determined  with  an  error  not  greater  than  about 
2  parts  in  IO,(V)().(K)0.  and  the  one-thou.Handth  ohm  and  KI.OOO  ohms 
manganin  standards  could  in  general  be  nieasurcjl  in  terms  of  the 
unit  coils  within  about  o  parts  in  l.(M)().t)0().  In  the  intervals  between 
the  erections  of  the  mercury  tidies  a  very  careful  survey  of  the  history 
of  the  coils  was  often  necessary  to  determine  the  most  probable 
changes  in  the  coils,  and  a  slight  readjustment  of  the  values  allotted 
to  Ihe  coils  was  sometimes  made  when  Ihe  mercury  standards  were 
next  employed.  The  probable  error  of  the  resistance  values  assigned 
to  the  manganin  standards  on  any  date  is  almost  certainly  less  than 
1  part  in  l(Ml,()f)(l. 

Merrurij  Standards  of  Resistance. 

The  mercury  standards  of  resistance  arc  10  in  number,  and  were 
constructed  in  l902-.'5.  The  mean  international  ohm  as  realised  by 
the  ten  standards  is  taken  as  the  unit,  and  each  tvibe  is  mea.sured  in 
terms  of  it.  In  practice  two  manganin  coils  act  as  intermediaries. 
The  measured  values  in  liK).'!  and  19(17  arc  given  in  Table  I.  in  the 
report  above.  With  the  exception  of  P  the  relative  values  of  the 
standards  have  kept  remarkably  constant,  and  in  the  case  of  P  the 
increase  in  resistance  may  be  apparent  only,  for  oidy  in  1907  has  an 
increase  been  noted.  It  is  thought  that  a  very  thin  film  of  grease 
may  be  coating  a  portion  of  the  inner  wall  of  the  tube.  .As  the  tubes 
M.  (1.  and  S  are  of  French  cerre  dur,  and  the  remainder  of  Jena  16'" 
glass,  there  is  justification  for  assuming  the  constancy  of  the  stan- 
dards. It  is  of  interest  to  state  that  the  relative  values  of  the  P'rench 
merciuy  standards  in  18S.T  and  19l).i  and  of  the  mercury  standards 
of  the  Reiehsanstalt  in  189.3  and  1904,  are  also  in  very  good  agree- 
ment. 

Wire  Standaril.-i  of  PJutiuuin.   I'lulinnm-Iridium.  Oold-Silrer, 
and  Plalinuni-Silri r. 

The  original  coils  (jf  the  .Association  are  six  in  number  ;  two  are 
of  platinum,  two  of  platinum-iridium.  one  of  gold-silver,  and  one  of 
platinum-silver.  They  were  compared  together  by  Messrs.  Mat  thie.ssen 
and  Hockin  in  186.5-67,  by  Messrs.  Chrystal  and  Saunder  in  1876,  by 
Dr.  Fleming  in  1879-81,  by  Dr.  Glazebrook  and  Mr.  Fitzpatrick  in 
1887-88,  and  by  the  author  in  1908.  In  addition  to  these  six  coils. 
Messrs.  Chrystal  and  Saunder  examined  a  platinum-silver  coil  marked 
No.  29  F.  and  also  a  coil  known  as  Flat,  while  measurements  of  another 
platinum-silver  coil  H  are  given  in  the  Report  for  1888.  These  coils 
— in  all,  9 — have  remained  in  charge  of  the  secretary. 

In  a  report  to  the  .Association  in  1888  Dr.  Glazebrook  discussed  the 
probable  changes  which  had  taken  place  in  the  coils  since  1867,  and 
changes  in  the  jtlatinum-silvcr  coils  only  are  discussed  in  the  Reports 
for  1892  and  190.3.  In  186.5-67  the  probable  error  of  the  compari- 
sons appears  to  have  been  of  that  order  which  would  be  introduced 
by  an  error  in  the  temperature  of  the  coils  of  about  0-l"C.  In  1888 
and  1903  the  error  of  Ihe  comparisons  corresponds  with  an  error  in 
the  temperature  of  the  coils  of  a  little  less  than  OI'C.  and  in  1908 
the  error  has  been  reduced  so  as  to  correspond  with  about  0-02'~C. 
All  of  the  coils  are  surrounded  by  jiaraffin  wax.  and  it  is  only  by 
maintaining  a  constant  temjierature  for  many  hours  that  very  accu- 
rate observations  can  be  made.  The  scale  of  temperature  employed 
for  the  1908  measurements  is  the  hydrogen  scale  ;  that  used  for  ])re- 
vious  observations  is  almost  certainly  the  Kew  glass  .scale.  Dr. 
J.  A.  Marker  has  recently  shown*  that  the  difference  between  these 
two  scales  is  negligibly  small  :  hence  we  may  assume  that  the  same 
scale  of  temperature  has  been  used  throughout. 

The  present  method  of  comparing  the  coils  is  by  substitution  in 
one  arm  of  a  Wheatstone  shunt  bridge,  of  which  the  other  three  arms 
consist  of  manganin  resistances.  The  high  tempertaure  coefficient 
coils  are  kept  in  a  room  remaining  constant  in  temperature  to  0-01'  C. 
over  .several  days,  and  the  temperature  does  not  differ  from  16-0''C. 
by  more  than  0-.5  ('.  .About  16  measurements,  s()rcad  over  se\cral 
days,  are  made  of  each  coil,  and  the  value  at  160C.  is  deduced  from 
the.se  measurements.  During  19l»8  approximate  values  for  the  tem- 
perature coefficients  of  resistance  of  the  coils  have  been  obtained  by 
varying  the  temperature  from  14"  to  17'C'.  These  values  are  given 
in  fables  IV.  and  VII. 

Ill  1S()7  the  temperatures  arc  given  al  which  the  coils  were  1  B.A. 
unit,  and  this  procedure  was  in  part  followed  in  1876.  1879.  and  1888. 
The  unit  of  1867  was.  however,  probably  different  to  those  of  1876. 
1879.  and  1888.  Messrs.  Chrystal  and  Saunder  (1876)  as.sumed  one 
of  the  coils  (B)  to  have  remained  constant  between  1867  and  1876, 
and  expressed  the  values  of  Ihe  other  coils  in  terms  of  il.  The  unit, 
in  terms  of  which  the  measurements  of  1879-81  were  made,  is  the 
mean  B..A.  unit  as  indicated  by  Fleming  on  his  chart  ;  it  is  sup- 
posed to  represent  the  mean  of  the  resistances  of  the  six  coils  A,  B. 
C,  D,  E,  G  at  the  temperatures  at  which  they  were  originally  correct. 
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It  is  this  unit  which  was  used  by  Lord  Raylcigh  in  his  work  on  the 
ohm,  and  by  Dr.  Glazebrook  sines  about  1880,  and  it  has  been 
closely  adhered  to  in  all  measurements  made  by  the  Committee  since 
that  date. 

A  clo.se  examination  of  the  chart  at  the  present  day  shows  that  the 
mean  of  the  vahies  of  the  six  coils  is  really  about  0-9998,t  unit  :  hence 
if  tliis  interpretation  be  accepted,  the  mean  B.A.  unit  is  really  15 
parts  in  lOO.tMJO  less  than  the  unit  which  has  been  taken  .since  1880  ; 
but  it  has  not  been  thought  wise  to  attempt  any  correction  on  this 
score,  except  in  the  compilation  of  Table  IV.  At  times  a  sudden 
change  in  a  coil  has  been  recorded,  as  in  1888.  when  Dr.  Glazebrook 
reported  that  F  had  suddenly  risen  in  value  by  0-00048  B.A.  unit. J 
and  that  Flat  had  fallen  by  1  part  in  lO.OOO.ij  Similar  changes  may 
have  been  observed  when  the  coils  were  comparatively  new,  and  it 
is  ])ossible  that  a  slightly  variable  coil  was  disregarded,  or  a  correc- 
tion applied  because  of  it,  when  the  chart  summarising  the  observa- 
tions for  1879-81  was  constructed.  The  chart  gives  the  values  of 
the  coils  from  O'^C.  to  25°C.,  and  the  graphs  are  such  that  the  value 
of  a  coil  can  be  read  with  an  error  not  greater  than  .3  parts  in  100,000, 
which  is  equivalent  to  a  change  in  temperature  of  Ol^C.  of  a  plati- 
num-silver coil.  The  resistances  of  the  coils  at  various  tempera- 
tures as  given  bj'  the  chart  are  given  in  Table  I. 

Table  III. — Giving  the  Vatvesofthe  Coils  in  1879-81,  from  Fleming's  Chart. 


Coil. 


Temp,  at  which 

coil  was  stated  to  be 

correct  in  1867. 


Value  of  coil,  from 

Fleming's  chart, 

at  temp,  given 

in   1867. 


Value  of  coil,  from 

Fleming's  chart, 

at  Ifi-O^C. 


A 

160°C. 

1  000 11 

100011 

B 

15-8 

100006 

1-00035 

C 

15-3 

100007 

1-000.56 

IJ 

15-7 

0-999()0 

1  -00052 

E 

15-7 

100010 

1-00102 

F 

0-99971 

G 

15-2 

0-99916 

0-99937 

Flat 

1-00034 

If  we  tentatively  adopt  as  the  B.A.  unit  at  any  date  the  exact 
mean  of  the  resistances  of  the  coils  A,  B,  C,  D,  E,  G  at  the  tempera- 
tures at  which  they  were  originally  said  to  be  equal,  the  values  of 
the  coils  at  16-OC.  in  1867.  1870,"  1879-81,  1888.  and  1908  are  as 
g  ven  in  Table  IV.  This  table  has  been  very  easy  to  compile,  because 
only  the  differences  between  the  resistances  of  the  coils  at  the  various 
dates,  and  their  temperature  coefficients,  were  required. 

In  all  the  tables  of  this  Appendix  the  values  of  high-temperature 
coefficient  coils  are  given  within  1  part  in  100.000  :  but  as  the  errors 
of  observation  must  often  have  exceeded  the  change  in  resistance 
corresponding  with  a  change  in  temperature  of  a  coil  of  O-.^"  to  0-l°C., 
too  much  significance  must  not  be  attached  to  an  apparent  change 
in  resistance,  corresponding  with  a  difference  in  temperature  of  a 
coil  of  a  tenth  of  a  degree. 

Table  I'V.     Valuf.a  al  16°C. 


Table  V.~D 

ifjerence  between  Values  in  1  X  10—'  B.A.   Units. 

1879 

Max.  (lift'. 

Diff.  in  col.S>7 
equiv.  to  an  un-  ] 

Coils. 

1S67. 

18V6 

81- 

1S8«  I'tUH 

between 

certaintv  of  temp. 

cliff,  values 

of  coil  with  largest 

temp,  co-efft.  of 

A-B 

-29 

-44 

-24 

43      24 

87 

0-6°C. 

A-C 

-50 

-64 

-45 

1-51 

65 

0-4 

A-D 

-92 

-15 

-41 

55      30 

147 

0-5 

A-E 

-91 

-78 

-91 

-   5-30 

86 

0-3 

A-G 

-22 

47 

74 

122-53 

175 

1-2 

B-C 

^21 

-20 

-21 

-42-75 

5,5 

0-4 

B-D 

-63 

29 

-17 

12        6 

92 

0-3 

B-E 

-62 

-34 

-67 

-48  -54 

33 

0-1 

B-G 

/ 

91 

98 

79-77 

175 

1-2 

C-D 

-42 

49 

4 

j4      81 

123 

0-4 

C-E 

-41 

-14 

-46 

-6      21 

67 

0-2 

C-G 

28 

111 

119 

121    -2 

123 

1-8 

D-E 

1* 

-63 

-50 

-60-60 

64 

0-2 

D-G 

70 

62 

115 

67-83 

198 

0-6 

E-G 

69 

125 

165 

127  -23 

188 

06 

*  Hockin  (1867  Report)  gives  the  temperatures  at  which  D  and  E  were 
correct  in  1865.  1866  and  1867.  From  the  values  given  by  him  it 
appears  that  the  difference  D— E  was  — 59xl0~°  B.A.U.  at  16=C.  in 
1865,  —  59x  10—'  in  1866,  and  1  in  1867,  These  differences,  taken  in  con- 
junction with  those  given  in  the  abo".  e  table,  make  it  practically  certain 
that  the  difference  given  for  1867  is  incorrect,  and  should  be  replaced 
by  a  difference  of  the  order  —60. 


Approx.'              1              1              1 

Coil. 

Material 

temp.co-     1E67.      1876.     1879-81    1883. 
etti.  1908 

1892. 

1903.      1908. 

A 

Ft.  Ir. 

0-00148    I'OOOOO  1-C0021  1  00026  1-00033 

... 

...       1-00034 

B 

Pt.  Ir. 

0-00148    1-00029  100C65  100050  1-00010 

1-00010 

C 

Am.  Ag. 

0-00070    100050  1  00086  1  0C071  1  0C082 

...       1 00085 

I) 

l>t. 

0-00512    100(92  1-000S6  100067  100028 

...       1-00004 

E 

Ft. 

0-00314    1-00091  l-OCOcg  1  00117  lOOCSS 

1 -00061 

F 

Pt.  Ag. 

0-00027                                0-99986  1-00008 

1-00051 

100083  100072 

(; 

Pt.  Ag. 

0-00028    1  0:022  0-99974  0-99952  0-99961 

0-99925 

0-99975  1  03087 

H 

I't.  Ag. 

0-00028    1-0OO20      099978 

0-99943 

0-99976  0-99956 

Flat 

Pt.  Ag. 

j-00027        ...                    1-00049  100056 

1  00033  1  00060  1-00037 

Mean  ( 

)f  A,B,C, 

D,E,a=    1-00047  1-00047  1  00047  1  00047 

... 

...       1-00047 

II  is  clear  that  changes  of  very  e<>nsidi-r;iMc  MKigniliiilc-  \\.\\i-  t.iKni 
place,  and  (he  la.sk  before  us  is  to  select  the  most  constant  and  the 
most  varial)le  coils.  In  ail  .such  en.ses  a  table  of  differeii<-c  values  is 
most  helpful.  Table  \'.  gives  sueli  values  for  the  si.\  coils  .\.  B,  C, 
I),  K,  (i  in  I  X  10 -'■  B.A.  unil.s  at  ](\X'.  We  ronclude  from  the 
diircrenecs  given  in  column  7  antl  the  leni|)ernlures  given  in  the  last 
coliinin  of  Table  V.  thai  H  and  K  have  possibly  renmined  constant 
during  the  period  1807  1908  and  that  ('  and  I)  arc  next  in  order  of 
cnnslancy.  The  coils  I)  .-ind  !•"  have  remained  relatively  eonslant 
since  !87(i. 

I)r.  Giazi-briMik  In  1S8S  men.tiired  the  1!..\.  iniil  in  terms  of  the 
sjH'cific  rcsislance  of  mercury,  and  found  that  the  value  of  the  resis- 
tance of  a  column  of  mercury,  I  nictie  long,  1  sq.  mm.  in  suction,  at 
OX,  was  0-05352  B.A.  unit.     For  the  purposes  of  the  comparison, 

t  B.A.  IOp.,rl.  1888.  }  Phil.  Trans.,  A,  1888,  p.  3114. 


Dr.  Glazebrook  used  the  two  coils  F  and  G,  and  their  values  are  given 
by  him  as  F=0-99807  B.A.U.  at  lOT..  G  =  0-99778  B.A.U.  at  10°C. 
These  values  were  taken  from  Fleming's  chart,  and  when  corrected 
to  16°C.  they  are  practically  identical  with  those  recorded  in  Table  III., 
as  they  should  be.  Flat  was  also  used  (0-99857  B.A.U.  at  10  C.  ) 
but  observations  dm-ing  the  two  years  preceding  1888  showed  that 
it  was  relatively  lower  than  when  examined  by  Dr.  Fleming,  and  its 
value  was  not,  therefore,  taken  from  the  chart. 

In  1908  the  individual  coils  were  compared  with  the  new  mercury 
standards  set  up  at  the  X.P.L.  and  their  values  found  in  terms  of 
mercury.  If  we  assume  that  the  mean  value  of  the  coils  A.  B,  C,  D, 
E,  G,  is  the  same  as  when  Fleming's  chart  was  constructed,  we  obtain 
as  the  resistance  of  1  metre  of  merciu-y,  1  sq.  mm.  in  section,  at  0°C.. 
the  value  0-95333  B.A.U..  an  alteration  of  20  parts  in  100.(1110  since 
1888.  If,  on  the  other  hand,  we  suppo.se  tliat  the  mercury  units  set 
up  in  1908  agree  exactly  with  those  constructed  in  1888.  then  the 
mean  value  of  the  six  coils  in  question  has  altered  by  ()-000-J(l  H..V.U. 
At  the  present  date,  assuming  as  fotmd  in  1888  the  rcsi.stanee  of 
1  metre  of  mercury.  1  sq.  mm.  in  section  at  OC  to  be  0-953,5"2  B.A.U.. 
the  individual  coils  have  the  values  given  in  Table  ^'I.,  column  3. 

The  apparent  changes  in  resistance  of  the  coil.s.  together  with  the 
alterations  in  temperature  of  the  coils  necessary  to  produce  equal 
changes  in  the  resistance,  are  given  in  Table  VII. 

From  Tables  VI.  and  VII.  it  appears  to  be  i)raelically 
certain  that  the  coils  B.  I).  K  and  H  have  the  same  resis- 
tance in  1908  as  they  had  in  1888.  The  agreement  of  the 
values  for  I)  and  K  is  very  remarkable  for  the  tempera- 
tures at  which  these  coils  were  believed  to  be  correct  In 
1888  are  stated  to  the  nearest  tenth  of  a  degree  only  :  an 
ajiparcnt  change  in  resistance  of  15  parts  in  ItlO.(KH) 
would,  therefore,  have  been  negligible.  With  respect  to 
(i.  it  has  ri.sen  by  over  1  part  in  l.tMHl  during  the  past 
five  years  and  Flat  changed  by  I"  parts  in  KMI.OOtI  in 
1902.*  The  fluctuations  in  the  vahu'  of  H  are  believed 
to  have  amouiit<'d  to  about  1  part  in  lO.lKMl  d\iring  the 
period   l,888.1908.t 

Of  the  four  coils   B.  I),  K.  H.  jipparcnlly  eonstat\l  for 

the  period  1888-1908,  we  have  already  concluded  from 
llic  dilTcrences  given  in  Table  \'.  that  U,  D  and  K  have  remained 
approximately  constant  since  1867.  One  of  the  coils.  I)-K  appears, 
from  Tabli'  \  ..  to  have  changed  in  the  inl<'rval  18(i7187l>.  and  the 
apparent  change  eorres|)iin(ls  with  the  change  resulting  when  one 
of  the  coils  is  lowcn'd  0-2  (".  in  leniperatine.  It  is.  however, 
practically  certain  thai  the  change  is  only  apparent.  The  tem|K'r«- 
lurcs  at  which  the  platinum  coils  were  stated  to  l>e  correct  in  I8(i5, 


18(16,  and  1867  an-  given 
They  are  as  follows  :    - 

(■nil  No.  35  (D). 


Coil  No.  36  (E), 


by   Mr     llockii 


the    Report    fi>r    1867. 


It.  \.^• 


15■7  C. 
l.->-7  I'. 
15-7'C. 
IS-O-'C. 
\6B°C. 
15-7°C. 


.I.Tiui.iry 

.Viigust 

February 

January 

August 


7. 
18, 
10, 

7. 
18. 


isitn 

18(16 
1867 
IS65 
1866 


*    Bill.  A'-iw.  Krp..  1903. 


February  10,  1867 
t  /fcirf. 
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Table  VI.— I"''"  *  "/  ''"i'«  nt  inc.  / 

i-'iiHpiyr-tini  trith   Mtrnin/  TttUi-^,  /rs'.< 
ni  M,,ritry  to  /«:  0UJ352  B.A.  Unit. 


II    1S8S  antl   in08  ,J,lnlni'd  jriym 
■inniti'i  lh>-  fif'ii-'ifuner  iif  I   tiiilri 


■ 

Value  in  1888  at  tiiiK 

of 

(.■oil. 

ik-liTniiii«tioM  of  .spec. 

res. 

Value-   ill    10 

A 

of  mercury.* 

1  0001)8 

1  -000-42 

B 

l-0(H»25 

1-00018 

C 

l-0IKHi7 

1  -00003 

11 

l-OOUK! 

1-00012 

V. 
V 
(i 

1-01107:! 
0-00070 
0-90036 

1  -00072 
1  -00080 
1  -0000.") 

H 

0-999()3 

0-0091U 

Flat 

1-00023 

1-00045 

♦  In  Dr.  Glazebrook's  experiments  the  terminals  of  the  mercury  stan- 
dards were  not  exactly  at  0"t'..  and  an  error  of  about  4  parts  in  100,000 
\va.s  probably  introduced  because  of  this.  No  correction  on  this  score 
has,  however,  been  ajiplied,  as  the  magnitude  of  the  error  is  only  of  the 
same  order  as  the  probable  error  of  the  observations. 

Table  Vil. 


Coil. 


ResLstauce  of  coil  in  1 908   , 

minus 
Resistance  of  coil  in  1888. 


Change  ecjuiv. 

to    diff.    of 

temp,  of 


A 

1! 

C 

n 

E 
F 

o 

H 
Flat 


-26x10 
-7 
+  26 
-1 

-1 
+  110 
+  150 

+  1 


B.A.U. 


In  the  Report  for  1888  the  temperature  coefficient  of  D  is  given  as 
0-00308  B.A.U.,  and  of  E  as  0-f)O302  B.A.U.     These  values  agree 
closely  with  thos"  given  in  Table  IV.,  and  they  have  been  u.sed  in  the 
compilation  of  the  following  complete  list  of  the  difference  values 
(D-E)  which  now  deserves  attention  : — 

D-E  =  -59xl0-' B.A.U.  at    16-0'C.     Year  1865 
..     =-59     ,.  ..  ..  ..     1866 

„     =        1     „  .,  ..  „     1867 

„     =-63     „  „  ..  „     1876 

„     =-50     ,.  „  „  „     1879-81 

„     =-60     .,  „  „  „     1888 

„     =-60     „  ,.  „  „     1908 

The  conclusion  is  ol)viou.s.  The  original  difference  between  the 
coils  was  approximately  60xlf*~'  B.A.  unit  and  has  remained  con- 
stant ever  since.  Tiiere  is  little  doubt  that  the  difference  recorded 
for  1867  is  incorrect  :  it  may  easily  happen  that  there  is  a  difference 
of  0-2°C.  between  tlic  apparent  and  true  temjieratures  of  a  coil 
embedded  in  paraffin  wax.  and  such  a  difference  would  completely 
explain  the  1867  result. 

This  conclusion  necessitates  a  revision  of  the  difference  values  in 
Table  V.  The  corrections  are  easily  made,  for  the  differences 
A-E.  B-E,  C-E  and  E-0  should  be  respectively  equal  to  the  differ- 
ences AD,  B-D.  &c. 

We  believe  that  the  two  platinum  coils  have  remained  constant  in 
resistance  since  1867.  and  that  the  values  in  1867,  1879-Sl,  1888.  and 
1908  of  these  and  other  coils  in  terms  of  the  original  B..A.  unit  (1867) 
are  as  given  in  Table  II.  of  the  report  above. 

From  Tables  II.  and  V.  (above)  it  is  clear  that  the  maximum 
number  of  coils  which  can  have  kept  constant  is  two,  and  if  the 
platinum  coils  have  not  remained  constant  then  one  only  of  tlie  other 
coils  can  have  done  so.  Since  D  and  E  are  of  pure  platinum,  and 
not  of  an  alloy,  it  is  probable  tliat  these  would  change  least.  If  our 
conclusions  are  correct,  the  results  are  not  only  of  some  value  a.s 
showing  the  changes  which  may  take  place  in  the  resistance  of  certain 
alloys  when  embedded  in  paraffin  wax,  but  they  are  also  of  value 
bi'cau.se  the  coils  link  together  .so  many  determinations  of  the  ohm 
in  absolute  measure  and  of  the  specific  resistance  of  mcrc^ury.  It  is 
not  convenient  to  collect  the  various  determinations  here,  but  as 
an  instance  of  the  uses  to  which  the  data  given  in  tliis  A|i|)endix 
might  be  put  we  take  Lord  Rayleigh's  and  Mrs.  Sidgwick's  deter- 
mination in  I88I|  of  the  specific  resistance  of  mercury.  It  was 
found  that  t)-95412  B..\.  imit  was  equal  in  resistance  to  a  column  of 
mercury  100  cm.  long,  I  sq.  mtn.  in  section,  at  0°C.  Now  in  Lord 
Rayleigh's  experiments  the  terminals  of  the  mercury  standards  were 
not  at  0°C.,  but  at  5°  or  6'C.,  and  it  was  shown  by  Dr.  Glazebrookt 


in  ISSS  that  an  error  of  about  O-OO0-24  wasalmosi  certainly  inlroduced 
liecanse  of  ihis.  If  we  apply  a  eorreelion  of  this  anioniil.  Lord 
Rayleigh's  value  becomes  0-0.5,'S88  B.A.  unit  a.s  the  resistance  of 
loOeiii.  of  mercury  at  ITC.  The  eoils  V  and  Flat  were  u.sed  in  the 
18,81  determination,  atul  the  values  of  these  eoils  were  taken  from 
Fleming's  chart.     They  were  therefore  :  — 

F-^0-9'jy71  B.A.  unit  at  16-0  ('.     (From  Table  HI.) 
Flat -^  1  •00034  B.A.  unit  at  lO-OC.     (From  Table  111.) 

I'rohi  Lord  Rayleigh's  observations,  therefore, 

F  at  16-0°C.  =  0-9997I  '0-95388=  104-805  em.  nu-rcury  ;  and 
Flat  at  I6-0°C.=  1-0034  /0-95388.  104-871  em.  mercury. 

At  the  present  time  (1908) 

F  at]  1 6 •0''C.=  104-9.59  cm.  mercury  ;    and 
Flat  at  160°C.=  104-922  cm.  mercury. 

Using  the  1908  values  and  the  changes  in  F  and  Flat,  recorded  in 
Table  II.  (of  Report),  we  conclude  that  in  1881 

F  at  16-0''C.  was  equivalent  to  104-808  cm.  mercury  :  and 
Flat  at  160°C.  wa.s  equivalent  to  HI4-874  cm.  mereury- 

The  difference  from  the  values  given  by  Lord  Rayleigh  is  .'i  |iarts 
in  lOO.OOtX  which  is  less  than  the  probable  error  of  the  observations. 
We  conclude,  therefore,  that  the  determination  of  Lord  Rayleigh 
and  Mrs.  Sidgwick  in  1881  is  in  excellent  agreement  with  tliat  m.ade 
at  the  National  Physical  Laboratory  in  1908.  and  Ihis  latter  has 
already  been  shown  to  agree  with  that  made  by  Dr.  tJlazebrook  in 
1888. 

The  following  is  now  a  very  useful  summary.  The  values  of  the 
coils  in  centimetres  of  mercurv  in  IKSl,  1888,  and  1008  are  given  in 
Table  VI II.  :  — 

Table  Vllf. — Oifing  th,-  Vn/nr.i  ill  16-0  f.  u/  rrrlniii  Coils  in  cm. of  .1/  ;•- 
cury  ill  1881, 1888a«rf  1908,  obUiiiieil /rom  roiiiparitoiis  iritli  Merruri/ 
Siaiidardf!. 


Coil. 

1881* 

1888t 

1908t 

Max.  Diff, 

cm. 

cm. 

cm. 

cm. 

A 

104-847 

104-940 

104-918 

0-071 

B 

104-872 

104-901 

104-893 

0-029 

C 

104-894 

104-945 

104-972 

0-078 

D 

104-885 

104-888 

104-887 

0-003 

E 

104-948 

104-951 

104-9.50 

0-003 

F 

104-805 

104-843 

104-950 

0-1.54 

G 

104-769 

104-807 

104-974 

0-205 

H 

— 

lt»4-83() 

104-837 

0-001 

Flat 

104-871 

104-8!>8 

104-922 

0-051 

*  Values  deduced  from  Lord  Rayleigh's  determination  of  the  specific 
Resistance  of  Mercury.  F  and  Flat  were  used  :  for  Relative  Values  of 
Coils  (.ffc  Table  11.  of  report). 

t  V'aliies  at  time  of  Dr.  CJIazebrook's  Determination.  F.  (j,  and  Flat 
were  used  ;    for  Relative  Values  of  Coils  (.«('  Tabl.>  VI). 

I  Values  directly  Determined  through  X.P. L.  Mercury  Sandards  of 
Resistance. 

The  preceding  comjiarison  strengthens  the  conclusions  already 
arrived  at  respecting  the  most  constant  coils.  From  Table  VllL.D 
and  E  have  apparently  kept  constant  in  resistance  since  1881,  while 
H  appears  to  have  remained  constant  since  1888,  It  is  of  some 
importance  to  note  that  in  1892  the  ratio  of  the  B.A.  unit  to  the  ohm 
was  accepted  as  being  1  ohm=  1-013.58  B..\.  unit,  this  being  based  on 
the  values  100  cm.  mercury=0-9535  B..-^.  unit.  100-3  em.  mercury 
=  1  ohm. 

(To  he  Continued.) 


f  Pful.  Tmnx..  Vol.  CLXXIV. 
X  Ihid.,  A,  1888,  i)p.  375-6, 
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AN  IMPfiOYED  DRY  DANIELL  PILE. 


BY    J.    BROWX,    F.R.S. 


Summanj. — This  Paper  describes  a  few  improvements  in  details  of  tlie 
dry  Daniell  pile,  and  an  experiment  indicating  its  ca)iability  in  maintain- 
ing its  potential  for  considerable  periods. 


The  metliod  of  construction  of  the  ]iile  was  shown  at  the  meeting 
in  South  Africa  in  lOOo.  its  characteristics  described  and  a  few 
elements  exhibited.t  In  December  of  that  year  a  working  example 
•'f  it  was  made,  having  plates  4-6  in.  square,  the  zincs  bright  as  they 
caiuo  from  the  manufacturer,  the  cojipers  cleaned  by  dilute  sulphuric 
acid.  For  the  electrolytes  blotting  paper  sheets  were  wet  with  dilute 
solutions  of  copper  sulphate  and  zinc  sulphate,  quickly  dried  by 
hanging  up  in  a  warm  room.  If  the  solutions  be  too  strong,  coarse 
crystals  form  in  the  paper  pre\'enting  a  smooth  surface.  The  papers 
were  cut  by  adjustable  shears  to  the  same  size  as  the  plates.  The 
plates  and  the  papers,  as  described,  were  built  into  a  pile  of  124  cells 
(no  plain  paper  now  used),  its  ends  insulated  with  sheets  of  rubber 
and  ]iaraffincd  jiajier.  and  strongly  clamped  between  wooden  checks 
by  means  of  g  in.  iron  bolts.  When  used  to  electrify  the  needle  of  a 
quadrant  electrometer,  the  pile,  as  first  .set  up  in  1905,  gave  a  deflec- 
tion for  one  Daniell  cell  of  77  to  80  divisions  on  the  scale.  It  has 
not  been  altered  since,  and  is  now  giving  about  82. 

The  j)ile  was  exhibited  to  the  section. 


MUNICIPAL,  FOREIGN  &  GENERAL  NOTES. 


APPOINTMENT  VACANT. 

Belfast  Library  and  Technical  Instruction  committee  invite  appl- 
cations  for  the  position  of  assistant  lecturer  and  demonstrator  in 
the  mechanical  engineering  department  at  the  Municipal  Technical 
In.stitute.  Belfast.  Salary  £180  per  annum.  Particulars  of  duties 
and  conditions  of  appointment  from  the  principal  (Mr.  Fras.  C. 
Forth),  to  whom  ajiplications  by  noon  Sept.  23.  See  an  advertise- 
ment. 

EDUCATIONAL  NOTICES. 

Armstrong  College  (Newcastle  on-Tyne).— The  session  1908-9 
will  commence  on  Sept.  2t(,  There  are  complete  courses  of  instruc- 
tion in  mechanical,  civil,  electrical  and  marine  engineering,  naval 
architecture,  mining,  metallurgy,  &o.  Particulars  from  the  secre- 
tary (Mr.  F,  H.  Pruen). 

Battersea  Polytechnic  (London,  S.W.)— At  this  polytechnic 
there  are  day  and  evening  courses  of  instruction.  The  day  courses 
include  preparation  for  the  B.Sc.  in  engineering  of  the  University 
of  London  and  the  polytechnic  diploma  in  (</)  mechanical,  (h)  elec- 
trical and  (<•)  civil  engineering.  The  entrance  examination  begins 
on  Sept,  15.  The  evening  classes  include  preparation  for  the  B.Sc. 
in  engineering,  associateship  examination  of  the  I,U,E.,  &c.  Pros- 
pectus on  application  to  the  Secretary, 

Sir  John  Cass  Technical  Institute,  London.— There  are  even- 
ing classes  in  chemistry,  metallurgy,  physics  and  mathematics, 
designed  to  meet  the  requirements  of  those  engaged  in  the  chemical, 
metallurgical  and  electrical  industries  and  in  trades  associated 
therewith.  Facilities  are  also  given  for  special  and  advanced  prac- 
tical work  in  well-equipped  laboratories  both  in  the  afternoon  and 
evening.  The  classes  in  general  physics  and  mathematics  are 
arranged  fo  as  to  prepare  for  the  final  B.Sc.  examination  of  London 
University,  and  there  are  special  courses  of  general  physics  and 
electricity  and  magnetism  for  the  Honours  B.Sc.  on  conduction  in 
gases  and  radioactivity  and  on  the  differential  and  integral  calculus 
for  science  students.  The  now  session  begins  Sept,  21.  Details  of 
classes  may  bo  obtained  at  the  Institute,  Jewry-street,  Aldgate, 
K.U.,  or  by  letter  from  the  Principal,  Mr.  C.  A.  Keane,  B.Sc,  Ph.D., 
F,I.C. 

Hackney  Technical  Institute,  London,  N.E.— The  next  session 
commoncoH  on  .Sept.  '2.\.  There  will  bo  evening  lecture  and  labora- 
tory courses  in  electrical  engineering  subjects,  including  electrical 
moasurciiionts,  dynamos  and  motors,  altornating  currents,  electrical 
design,  &c.     Prospectuses  from  the  Principal. 

Northampton  Polytechnic  Institute  (London).— The  full  day 
courses  in  the  theory  and  practice  of  mechanical  and  electrical 
engineering  will  commence  on  Monday,  Oct.  ti.  I'.ntranco  examina- 
tion on  Sopt,  :iO  and  Oct.  1.  The  courses  include  periods  spent  in 
commercial  workshops  and  extend  over  four  years  :  they  also  pre- 
pare for  the  degree  of  B.Sc.  in  Knginoering  at  the  I'nivorsity  of 
liondon.     Three  entrance  Bcholarships  of  the  value  of  I'fia  each'will 

*  'ypef  fead  before  .Section  A  of  the  Uritish  Amociiition. 
1    T'lrfc  Tht  Elerlririan,  .Septcnibor  15,  1905,  p   S.IH. 


be  offered  for  competition  at  the  entrance  examinations  in  September. 
In  the  technical  optics  department  there  are  full  and  part  time  day 
courses.  Pull  particulars  as  to  fees,  &o.,  can  be  obtained  at  the 
Institute  or  on  application  to  the  Principal,  Dr.  R,  Mullineux 
Walmsley. 

We  have  to  acknowledge  receipt  of  a  copy  of  the  '"  announce- 
ments'"  (Educational  and  Social)  of  this  Institute  for  the  .Session, 
1908-9.  There  are  day  and  evening  courses  in  electrical  and  mechan- 
ical engineering,  technical  optics  and  artistic  crafts,  and  in  horology. 
In  addition,  there  are  evening  courses  in  technical  chemistry  and 
domestic  economy.  The  classes  of  the  day  courses  commence  on 
Oct.  5.  and  those  of  the  evening  courses  on  Sept.  28.  Enrolments  for 
the  latter  commence  on  14th  inst. 

The  recent  provision  of  increased  accommodation  obtained  by  the 
occupation  of  the  British  Horological  Institute  not  having  been  found 
sufficient  for  the  growing  requirements  of  the  "  Northampton."  an 
additional  building  is  now  being  erected,  and  it  is  hoped  that  the  greater 
part  of  it  will  be  available  immediately  after  Christmas.  The  new  build- 
ing will  contain  a  lecture  room  larger  than  any  of  the  existing  le;'ture 
rooms,  and  increased  class  room  accommodation.  It  also  provides  for 
the  enlargement  of  the  mechanical  engineering  workshops  and  the 
mechanical  laboratory,  and  includes  new  power  laboratories.  With  this 
increased  accommodation  the  work  in  the  mechanical  engmeering  depart- 
ment will  be  materially  assisted.  In  the  new  session  the  work  of  the  day 
courses  in  engineering,  technical  optics  and  artistic  crafts  will  be  con- 
tinued with  minor  developments  on  the  lines  which  are  now  so  well  known. 
In  the  evening  classes  the  electrical  engineering  department  announces 
a  full  sessional  course  in  wireless  telegraphy  and  telephony,  the  pioneer 
course  held  last  May  in  this  subject  having  proved  very  successful.  In 
the  technical  optics  department,  besides  minor  developments,  there  will 
be  classes  for  kinematograph  operators  in  continuation  of  the  pioneer 
clai^ses  last  session. 

University  of  London  (University  College). — The  courses  of 
instruction  in  mechanical,  civil,  municipal  and  electrical  engineering 
begin  on  Monday,  Oct.  5.  The  fee  for  the  full  three-year  diploma 
course  in  engineering,  including  the  course  for  graduation  (B.Sc, 
in  the  faculty  of  engineering,  is  120  guineas.  The  college  contains 
spacious  mechanical  and  electrical  engineering  laboratories,  work- 
shops, drawing  office,  &c.,  and  the  extension  to  the  engineering 
school  will  be  ready  for  students  entering  in  October. 

Heriot-Watt  College,  Edinburgh.— The  opening  of  the  new  en- 
gineering laboratories  will  take  place  on  16th  inst.,  when  the  Eight 
Hon,  the  Earl  of  Eosebery  will  perform  the  inaugural  ceremony. 
The  laboratories  contain  complete  equipment  for  steam,  oil,  suction 
gas,  coal  gas  and  petrol  prime  movers.  The  college  offers  courses 
of  training  for  mechanical  and  electrical  engineers,  and  special  in- 
struction is  provided  in  prime  movers  for  advanced  students.  Fur- 
ther information  may  be  obtained  from  the  principal,  Mr.  .\.  P. 
Laurie,  M.A,.  D.Sc. 

South- Western  Polytechnic  (Chelssa,  London,  S.W.,— -^com- 
plete  three  years'  course  in  electrical  engineering  is  held  during  the 
day  and  a  four  years'  course  in  the  evening.  There  are  courses  of 
lectures  and  practical  work  in  elementary,  intermediate  and  ad- 
vanced electrical  engineering,  electrical  design,  instruments  and 
lamps,  alternating  and  polyphase  currents,  electric  wiring  and 
fitting,  calculus  for  engineers,  ka. 

Glasgow  and  West  of  Scotland  Technical  College— We  have 
received  a  copy  of  the  guide  to  the  evening  cla.sses  in  science  and 
technology  for  the  .session.  1908-9.  at  this  college.  The  guide  gives 
in  a  handy  and  accessible  form  useful  iufnrniation  to  students  as  to 
the  lines  of  systeimilic  study  in  electrical  and  ineehanical  engineering, 
i\:c..  and  also  a  conei.se  statement  of  the  facilities  for  teehnical  studies 
in  continuation  classes  leading  up  (o  the  higher  work  of  the  technical 
college.  The  continual  ion  classes  begin  on  Sc|)l.  II.  .■ind  the  leehnieal 
classes  on  Sept.  21. 

Northern  Polytechnic  Institute. —We  have  received  a  copy  of 
the  prospectus  for  the  session  190H-9.  Tliere  are  day  nnd  evening 
classes  in  electrical  nnd  mechanical  engineering.  j>hysies.  eheniistry 
kr.  The  courses  of  instruction  prepare  for  the  B.JSe.  (in  engineering) 
of  the  University  of  London. 


Accrington  -Sanction  has  been  received  to  a  furlbcr  lo.in  of 
£7. .Mill  Inr  cMcnsions  of  the  electrieily  undertaking. 

Admiralty  Wireless  Telegraph  Operators.— In  order  to  pro- 

vi(l<'  an  adecjuale  stall  of  wireless  operators  on  board  H.M.  ships, 
Ihe  training  of  signalnien  is  to  be  ho  regulaled  that  these  ralings 
shall  be  capable  of  rendering  iissistniiee  in  the  wireless  room  wilhout 
dclrinient  to  Iheii  duties  as  visual  signalmen. 

Ill  this  direclioii.  my  lords  slate  that  recent  expeiicncc  li.is  proved  that 
for  the  efficient  romlnct  of  wiielesw  tclc^inipliy  work  in  sliips  at  sen 
i>|MMiitof»  should  lie  ill  foni  wiitclirs  ;  furthiT.  that  their  should  be  two 
men  in  earh  watch,  the  second  iif  whom  should  lie  com)ieleiit  to  nHsist 
generally,  and  to  lake  liin  liini  ill  the  silent  cabinet,  n.s  a  iciiitiniious  period 
of  two  hour."  is  considered  to  !«•  as  long  ns  a  man  can  remain  without  los< 
of  efficiency.     Four  telegraphist  rntinge  ore,  therefore,  to  be  provided  fo. 
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eai-li  ship.  Tlu'  tour  iiieii  required  to  assist  these  ratings  \\  ill  be  drawn 
from  the  sijinalinen.  and  ordinAry  signalmen  allowed  in  the  complement. 
and  are  to  work  in  the  wireless  room  when  wateh  is  lieiiif;  kept.  The 
in.strtU'tion  of  signal  ht)ys  in  the  training  ('stahlishmenl  and  in  the  sij.inat 
jiehoo!  will  be  earried  out  as  at  present.  Subjeet  to  .Admiralty  approval. 
a  limited  inimber  of  sisinal  ratings,  who  show  special  aptitude  for  wireless 
telegraph  work,  will  be  allowed  to  transfer  to  the  wireless  telegraph 
branch  in  existing  \acaneies.  provifled  they  p.iss  the  ne<-essary  exaniina. 
tivms.  In  futni'e  leading  signalmen  and  lUL'her  sign;d  ratings  are  nt»t  to 
l)e  employed  in  the  wireless  room  unless  absolutely  necessary.  .Men  of 
these  ratings,  however,  who  are  now  borne  in  lieu  of  wireless  telegraphy 
ratings,  may  continue  to  be  so  employed  for  the  present.  The  cotn-se  for 
Imy  telegraphists  in  the  training  ship  will  remain  as  at  jiresent.  The 
riHirses  and  examinations  for  telegraphists  and  higher  ratings  will  also 
remain,  hiit  all  telegraphist  ratings  are  to  receive  instruction  in  signalling 
to  enable  them  to  actpiire  a  knowledge  of  signal  books. 

Africa. — The  ••  Britisli  and  South  African  K.xpoii  (Ja^.eltc"  states 
that  a  telephone  exchange  is  to  be  equipped  at  Ueira,  and  a  tele- 
phone line(21(hiiiles  in  length)ereeted  between  I'ielerinaritzhurg  and 
I'retoriii  and  Juhanncsburg. 

The  \ioloria  Kails  l\nvcr  Co.  have  completed  the  equipment  of 
their  Biakpan  (Transvaal)  power  station.  To  the  original  plant  of 
four  7.10  kw.  threepha  e  generators  with  four  engines  and  Id  boilers 
there  have  been  added  two  3.000  kw.  .A.K.(;.  generators,  two  Curtis 
turbines  and  eight  l..")0<1  ii. p.  Babeoek  boilers,  besidescoal  transporter. 
new  switchboards.  Ac.  It  is  stated  that  the  company's  tiermiston 
station,  which  is  e.xpected  to  be  completed  early  ne.xt  year,  will 
contain  plant  of  double  the  capacity  of  that  in  the  Brakpan  works. 

Belfast. — At  last  week's  meeting  of  the  Corporation  the  chair" 
man  of  the  Electricity  committee  presented  a  report  on  the  question 
of  interruption  to  the  Queens-road  tramway  service  by  firms  bringing 
heavy  articles  across  the  line.     It  was  resolved  that 

As  a  temporary  expedient  it  be  an  instruction  to  the  general  manager 
and  the  electrical  engineer,  on  receipt  of  notice  that  the  tramway  service 
required  to  be  interrupted  by  shipyard  ojjerations,  to  arrange  for  the 
removal  and  replacing  of  the  overhead  wires  where  necessary. 

In  connection  with  the  arbitration  between  Messrs.  J.  G.  White  &  Co.. 
and  the  Corporation  in  regard  to  the  engines  at  the  generating  station. 
it  was  decideil  to  eng.ige  Mr.  A.  E.  Porte.  .M.I.E.E..  to  give  evidence  for 
the  Corporation. 

Berlin  Underground  Electric  Railway.— The  Municipal  Coun- 
cil of  Schcineberg.  a  suburb  of  Berlin,  have  approved  plans  for 
the  construction  of  an  underground  electric  railway,  estimated  to 
cost  10,2(X),(X«)  marks  (£.jI0,000).  It  is  stated  that  the  contract 
has  been  obtained  by  the  Siemens-Schiickert  Company. 

Bradford. — Recently  the  City  Council  directed  an  experiment  to 
be  made  in  street  lighting  in  order  to  compare  the  efficiency  and  cost 
of  electricity  and  gas. 

The  work  of  erecting  the  lamps,  &c.,  has  been  completed,  and  swan- 
neck  attachments  for  lamps  have  been  inserted  in  18  tramway  posts  in 
Manninghain-lane.  Flame  arc  lamps,  similar  to  the  lamps  which  have 
been  adopted  for  lighting  Oxford-street  (London),  are  to  be  used.  The 
lamps  are  of  2,5C0  c.p.  The  Gas  committee  have  not  decided  upoji  the 
steps  which  they  propose  to  take  in  the  competition. 

"  Brighton. — The  tramway  service  is  to  be  revised  for  the  winter 
months  in  the  hope  that  expenses  may  be  reduced. 

Burnley. — -\  recommendation  of  the  Tramway.^  Committee  to 
fix  wattmeters  on  the  tramears  to  register  the  quantity  of  electrical 
energy  consumed,  has  been  referred  back. 

The  height  of  the  new  chimney  at  the  electricity  works  is  to  be  in- 
erca-sed  to  210  ft.  s(j  as  to  obviate  the  need  for  forced  draught  and  to 
effect  a  saving  in  regard  to  mechanical  stokers. 

Burslem. — The  L.  G.  Board  are  asked  to  grant  .sanction  to  the 
boiTowing  of  £I2.0(M)  for  extensions  of  the  electricity  undertaking. 

Ceylon. — The  "  Indian  and  Eastern  Engineer  "  states  that  the 
C'ey'on  Government  have  provi.sionally  approved  the  details  of  the 
scheme  submitted  by  Messrs.  Ryland  &  C<joper  for  the  electric  light- 
ing of  Nuwara  Eliya.  pending  the  receipt  of  advice  from  the  con- 
sulting engineers. 

Mr.  X.  Xaylor  has  gone  out  from  England  to  take  charge  of 
Stone's  electric  lighting  on  the  trains  of  the  Ceylon  Government 
Railway. 

Cheltenham. — !)n  Monday  the  Council  authorised  an  expenditure 
of  £700  (out  of  renewals  fund)  on  new  plant  at  the  electricity  works, 
nduding  i.'.i\2  for  a  condenser  and  £;!oO  for  a  new  motor  generator. 

Colchester.— The  borough  electrical  engineer  (Mr.  A.  R.  Sillar) 
has  recently  received  several  imjxirtant  ajiplications  for  the  supply 
of  electrical  energy  for  power,  including  one  from  Messr.s.  Spottis- 
woode  &  Co.l  who  propose  to  adopt  electric  driving  at  their  works 
at  Hythe  Quay. 

Dover. — Application  has  been  made  for  sanction  to  a  loan  of 
£.3,000  for  extending  the  electric  light  mains  to  St.  Margaret'a-at- 
Cliffe. 


Eastbourne. — The  watch  committee  recommend  ^ the  Council 
not  to  licence  the  proposed  service  of  electric  omnibu.ses  as  they 
consider  tlic  needs  of  the  borough  arc  sufficiently  met  by  the  existing 
municipal  service. 

Edinburgh. --The  Electric  Light  committee  recommend  the 
Cdoncil  to  reduce  the  minimum  charge  for  power  from  £"2  to  £1.  IOs. 
per  .'iniiurM. 

Electric  Headlights  on  Locomotives.  The  Georgia  (U.S..A.) 
I^'gislature  has  passed  a  law  requiring  railways  to  use  electric  head- 
lights on  the  locomotives  of  all  through  trains,     it  is  re|iorted  that 

the  law  is  to  be  resisted  as  uu<'onstitutiiinal. 

Electric  Traction  for  Colliery  Purposes.  — The  ,Consett  Iron 
Co.  have  constructed  a  narrow  gauge  railway  (2  ft.  2  in.)  on  the 
overhead  system  for  the  haidage  of  coal  from  the  Wliittonstall  drift 
to  the  Chopwell  colliery,  co.  Durham,  a  distance  of  about  2  miles. 
At  present  there  is  only  one  locomotive,  which  can  draw  2~>  t(.ns. 
The  C(5ntract  for  the  e(piipraent  of  the  line  was  earried  out  by 
Siemens  Hros.  Dynamo  Works. 

Electrical  Power  Distribution  in  Canada. — It  is  reported  that 
legal  proceedings  are  being  taken  to  restrain  the  Ontario  Govern- 
ment from  |)roceeding  with  the  construction  of  the  eleelrie  trans- 
mission line  from  Niagara.  The  grounds  of  the  action  are  that  as 
•SIO.OOO.OOO  (£2.000,000)  is  invested  in  the  Canadian  Electrical 
Development  Co.  and  87,000,000  (£1,4W),IM)0)  in  the  Toronto 
Electric  Light  Co..  neither  Toronto  nor  the  Provincial  Government 
can  enter  with  fairness  into  competition  with  these  private  concerns. 

Electricity  in  Dockyards.— '  Engineering  "  states  that  Messrs- 
Swan,  Hunter  &  W^igham  Richardson  have  just  launched  two  steel 
floating  docks,  to  the  order  of  the  Para  Construction  Co..  for  the  Port 
of  Para,  Brazil. 

The  new  i)ort  works  now  under  construction  will  provide  exten- 
sive new  quays,  with  a  depth  of  water  alongside  at  low  water  of  30  ft., 
commodious  warehouses,  and  up-to-date  electrical  equipment  to  meet 
all  modern  reijuirements.  Each  dock  is  cajiablc  of  lifting  vcs.sels  up  to 
1.700  tons  displacement,  and  has  a  length  of  2311  ft.,  an  extreme  width  of 
1)4  ft.,  a  docking  width  of  al)out  4.')  ft.,  and  a  draught  over  the  keel  blocks 
of  12  ft.  The  docks  have  been  constructed  to  the  designs  of  .Messrs. 
Clark  &  Standtield,  of  Westminster,  and  are  of  the  box  type.  The  pump- 
ing machinery  is  electrically  driven,  current  being  supplied  from  a  gene- 
rating station  situated  on  shore  An  air-compressing  plant  is  also  in- 
tailed  on  the  docks,  v.hich  will  likewise  be  electrically  driven. 

Electrobuses  for  Bath. — A  special  committee  recommend  the 
Council  to  license  motor  taxicabs  to  ply  for  hire  in  the  city.  The 
committee  have  also  granted  the  request  of  the  London  Electrobus 
Co.  to  receive  a  deputation  and  to  allow  them  to  send  down  an 
omnibus  for  in.spection.  It  is  the  intention  of  the  ccmipany  to  apply 
for  licences  for  six  electric  omnibuses. 

Fareham. — -■^n  unopposed  inquiry  was  held  here  last  week  into 
the  aiii)lication  of  the  Council  to  borrow  £10.000  for  new  electricity 
works. 

The  consulting  engineers  are  Messrs.  May  &  Hawes.  Diesel  oil  engines 
arc  to  be  used  for  driving  the  alternators,  which  will  have  a  capacity  of 
20t)  kw.     There  will  be  27  llame  arc  lamps  for  street  lighting. 

The  inspector  (Mr.  H.  Ross  Hooper)  thonght  that  instead  of  a  £10.000 
loan  for  a  period  of  22  years,  there  shovdd  only  b:-  a  loan  of  £S.300  repay- 
able in  lo  years,  leaving  the  outstanding  balance  on  the  old  works  to  be 
provided  out  of  the  rates.  , 

Felixstowe. — At  the  meeting  of  the  Council  last  week  the 
Lighting  committee  reported  that  as  the  outcome  of  their  negotia- 
tions with  the  Suffolk  Electric  Supply  Co..  the  latter  otTered  to  accept 
£8.000  for  all  their  rights  imder  the  agreement  of  the  18th  May,  1903. 
including  the  overhead  mains,  provided  .such  offer  was  accepted 
l)eforc  the  end  of  September. 

Further  complaints  as  to  the  nuisance  caused  by  the  existing  works 
had  been  received,  and  the  Council  were  threatened  with  legal  pro- 
ceedings. They  had  been  a<lvised  by  their  consulting  engineer  that 
the  only  course  open  to  the  t'ouncil  was  to  buy  out  the  company  on  or 
before  .luue  30,  1909,  and  i  i  the  meantime  to  erect  .steam  generating 
|)lant  near  the  sewage  outfall  works  or  othei  approved  site  ;  the  com- 
pany to  remove  their  four-cylinder  gas  engine  and  the  producer  set 
used  in  connection  therewith,  which  had  been  the  cliief  cause  of  the 
trouble.  The  present  works  to  be  used  as  a  distributing  station,  the 
small  gas  engines  being  retained  for  charging  the  battery  and  in  case 
of  temporary  breakdowns,  but  their  general  u.se  to  be  discontinued. 

The  committee  therefore  reeonmiended  that  the  company's  offer  of 
£8,000  be  accepted,  subject  to  the  following  conditions  :  (1)  that  the 
purchase  include  all  the  company's  interest  in  the  Felixstowe  elec- 
tricity undertaking,  including  mains  and  connections,  and  all  plant 
works  and  materiaks,  except  the  4  cylinder  gas  engine  and  the  pro- 
ducer plant  in  connection  therewith  ;  (2)  that  the  completion  take 
place  on  .lune  30,  19C9,  or  such  other  date  lus  may  be  fixed  by  the 
Council  on  giving  one  month's  notice  to  the  corai)any  ;  (3)  that  all 
extensions  in  the  meantime  be  made  by,  and  at  the  option  of  the 
C>uncil,  and  that  until  such  completion  is  effected,  the  company  con.- 
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tinue  to  work  tlie  imdertiiking  ;  (4)  that  appliKitiou  be  forthwith 
mirle  to  the  L.  G.  Board  and  the  Board  of  Trade  (if  ince;sary)  for 
their  sanction  to  the  proposed  purcliase. 

The  chairman  of  the  committee  (Mr.  Cowles)  mo%ed  the  adoption  of 
the  report,  and  urged  the  Council  to  accept  the  compan}-'.-!  offer. 

A  discussion  ensued,  but  the  matter  was  adjourned  until  Wednesday 
ncit. 

German  Electricity  Suppliers  and  Wiring  Work.— The 
Saxou  Branch  of  the  Union  uf  Electrical  Installation  Firms  in  Ger- 
many has  asked  the  Minister  of  the  Interior  to  jjrevcnt  the  mono- 
poly" of  house  installation  work  by  electricity  sojiply  undcrtakintrs 
and  their  nominees. 

It  is  com|)huMcil  that  the  action  of  tlic  electricity  works  Ims  made  fice 
competition  im|iossil)li'.  and  is  not  in  the  interests  of  consumers  as  it  not 
onlv  prevents  the  latter  from  gettinsi  installation  work  done  at  the  lowest 
price  but  retards  reduction  in  the  price  of  current  because  the  number  of 
installations  carried  out  is  restricted  by  the  absence  of  free  competition. 

The  Jlinistry  has  asked  the  Chambers  of  Commerce  in  Saxony  to  expiess 
their  opinion  (in  the  subject,  and  the  Leipzig  Chamber  (in  whose  district 
the  Saxony  branch  of  the  Union  is  most  largely  represented)  has  replied 
that  firms  which  erect  and  equip  electricity  works  for  the  electricity 
supply  departments  of  municipalities  or  )irivate  companies  often  impose 
a  condition  that  they  shall  also  have  the  i)rivilege  of  carrying  out  the 
wiring  works  and  supply  of  motors  or  be  entitled,  in  a  greater  or  less 
degree,  to  influence  the  placuig  of  orders  for  such  work  with  other  firms. 
This,  it  is  represented,  tends  to  keep  up  prices.  The  Chamber  thuiks 
that  experience  has  proved  that  a  check  u]ion  the  growing  monopoly  of 
installation  work  is  desirable  in  the  interests  of  the  smaller  and  medium- 
sized  firms  of  contractors. 

The  Union  o'  Bavarian  Industries  has  also  energetically  protested 
against  the  mono))oly. 

Gillingham. — .^t  the  meeting  of  the  Council  last  week  various 
extensions  of  the  electric  light  mains  were  authorised. 

G.N.R.  Royal  Saloon. — A  Royal  "  saloon  "  which  the  G.N.R. 
Co.  has  had  fitted  up  for  the  use  of  their  Majesties  contains  a  day 
compartment,  smoking  compartment,  a  convertible  compartment, 
which  serves  as  a  dining  room  in  the  day  and  a  sleeping  room  by 
night,  a  dressing  room  en  suite,  in  addition  to  the  balcony  and 
attendants"  compartments.  The  electric  fittings  throughout  have 
b,^en  specially  designed  to  produce  a  rich  effect  combined  with 
simplicity,  and  to  take  up  as  little  room  as  possible.  The  whole 
of  the  decoration  and  furnishing  have  been  carried  out  bv  W'aiing 
&  Cillow. 

Haslingden. — .Vs  announced  in  our  last  issue,  the  official  inspec- 
tion of  the  first  portion  of  the  Haslingden  tramways  (from  .^ccring- 
ton  to  the  Commercial  Hotel,  Haslingden)  took  place  on  Friday  last, 
and  the  line  was  opened  for  traffic  on  Saturday.  The  overhead  work, 
to  Messrs.  Handcock  &  Dykes"  sj)ecification,  is  cm  the  Pringle  system, 
th  ■  contract  having  been  carried  out  by  Messrs.  Dick,  Kerr  &  Co. 
Pending  the  completion  of  the  undertaking,  arrangements  have  been 
made  for  Accrington  Corporation  to  supply  and  run  their  cars  on 
this  .section  at  an  agreed  price  per  car-mile. 

Heme  Bay. — 'J'he  Council  will  a]>ply  for  a  provisional  electric 
ligliting  order. 

Hythe. — A  poll  of  the  ratepayers  on  the  tramway  question  has 
resulted  in  a  majority  in  favour  of  the  principle  of  tramways,  but 
against  the  use  of  the  overhead  in  lieu  of  the  conduit  system  originally 
|>roposed. 

India. --.Mr.  .J.  VV.  Meares,  electrical  adviser  to  the  Oovcrnnunt 
of  India,  has  estimated  the  cajiital  cost  of  establishing  eli'ctricity 
wrjrks  for  Ootacamund  .Municip.ility  at  l.fMi.lKMi  rupees,  which  it  is 
BUggested  should  be  borrowed  from  the  (lovernmenl  at  4  jier  cent, 
und  be  repayable  in  1.")  years. 

"  Indian  Kngineering  "  states  that  the  overhead  .system  has  suc- 
ceeded beyond  expectation  in  connection  with  the  CalcMilla  tram- 
ways and  mishaps  have  been  reduced  to  a  point  suHicirnlh  h.w  in 
allay  all  public  misgiving. 

Inquests,  -(hi  .Monday  the  adjoiuni'd  in(|uiry  was  held  into  tin- 
deilh  of  the  three  persons  who  were  kilh'd  by  the  explosion  of  ('apt, 
Lovelaee's  airship  at  the  l'"ranco- British  KxliibitJDn.  Loiulnn.  nn 
Aug.  14. 

Cipl.  T.  T.  LovKLAiK,  reialled,  said  his  airship  was  kept  in  a  lent 
120  ft.  by  45  ft.  by  .'l?  ft.  The  tent  was  supported  by  poles  jiiid  was 
light 'd  by  electriiity  from  wires  running  iiver  poll's.  Kvery  pn-iiiu- 
linn  was  taken  to  pri'vcnt  ii  short  •circuit.  On  tlii'  inoniirig  of  the  (hsiistiT 
tliere  was  a  rip  on  the  port  sidi'.  .\  piece  of  i  Inlli  bad  ticconie  torn,  and 
he  instrucled  .Miss  Mill  to  rcp.dr  it.  In  view  of  the  highly  inflammabl.' 
natnr,;  of  the  gas  (hydrogen)  he  had  given  siriil  injunctions  against  the 
use  of  lights  or  smoking.  Kleclrii-  fans  were  enii)loyed  in  the  air  <l<unr 
for  ventilation  iind  for  discovering  any  defects  there  might  he  in  the 
balloon.  On  the  morning  of  the  accicienl  a  qunnlily  of  gas  had  liivn 
l<"t,  joiii  it  was  necesHury  to  inllale  the  bag  with  air.  After  this  wa>< 
dime  the  net  was  liiil  up!  Hi'  was  then  Bt  irling  In  gn  Into  the  ballntm 
tent  In  axk  .Miss  Hill  (deceascil)  In  (in  some  s'  Ichiiig  In  the  airship  riiddii. 
whidi   wax  oiiiiide,   when  the  explnslo:i  o  en  red.     The  ballonn   wniild 


hold  10,000  c.f.  of  gas.  That  morning  there  were  about  9.000  to  9,500 
c.f.  of  gas  in  it,  and  he  blew  in  about  500  ft.  of  ah.  That  onantity  did 
not  make  an  explosive  mixture.  He  meant  that  seriously.  The  airship 
had  been  constructed  in  the  United  States  and  was  brought  over  to  the 
Exhibition  in  .June.  He  held  (lualltications  as  aeronaut,  as  engineer,  and 
as  master  mariner.  He  had  a  diploma  from  the  Panama  (Government, 
and  he  was  recognised  as  an  aeronaut. 

.loHN  Henry  IjEonwrd,  assistant  balloonist,  said  that  on  the  morning 
of  the  disaster  the  bag  «as  tilled  about  two-thirds  with  hydrogen  when, 
under  orders,  the  air  was  ordered  to  be  blown  in.  The  electric  fan  was 
placed  near  the  neck.  The  witness  said  he  noticed  the  gas  bag  was 
getting  very  tight.  He  went  outside  to  Capt.  Lovelace,  and  asked  him 
to  go  in  and  look  at  the  balloon,  as  it  was,  he  thought,  full  emuigli.  He 
came  in,  and  witness  went  round  to  the  otlier  sale  of  the  balloon  to 
examine  a  repair  in  the  fabric  that  .Miss  Hill  hail  made.  Having  exa- 
mined it  he  was  preparing  to  ]iut  on  the  patch — a  solution — as  was 
always  done,  when  the  accident  occurred.  He  did  not  hear  any  explo- 
sion then  or  after.  He  looked  at  his  hands  and  found  all  the  skin  hang- 
ing as  if  blown  off.  \\'itness  here  described  what  he  saw  of  the  move- 
ments of  those  in  the  tent  at  the  time  and  gave  particulars  of  their 
injuries.  Witness  and  Waltes  (one  of  the  deceased)  were  taken  to  the 
inlirmary  and  while  there  he  asked  Waites  '"  Had  you  stopped  the  fan 
and  tied  up  the  net  ?  '"  Waites  .said  he  had  not.  Of  this  he  was  ipiite 
sure.  Witness  said  he  heard  the  fan  working  up  to  within  two  minutes 
of  the  explosion. 

Wilfred  H.  Beuwell,  an  electrician  employed  at  the  Exhibition, 
deposed  that  just  before  the  accident  he  had  occasion  to  visit  the  tent 
for  a  pail'  of  steps.  When  in  the  tent,  about  four  to  five  minutes  before 
the  disaster,  he  saw  a  man  sitting  near  the  neck  of  the  lialloon  with  his 
feet  towards  the  airship.     The  fan  was  then  working. 

Henry  W.  Grand,  aeronaut,  said  that  he  saw  Waites  tillmg  the  balloon. 
He  thought  the  balloon  was  filled  enough,  and  said  so.  He  then  stooped 
down  and  shut  the  fan  off. 

The  C'oRONER  :  How  long  was  it  from  the  moment  that  you  stopped 
the  fan  that  the  accident  occurred  ? — .\bout  eight  or  ten  minutes. 

So  if  anyone  says  the  fan  was  running  continuously  u]i  to  within  two 
minutes  of  the  explosion  that  would  not  be  correct  ? — No.  1  stopped  it 
myself.  No  one  was  smoking  and  he  had  never  noticed  the  fan  spark. 
In  reply  to  the  Coroner,  the  witness  said  he  really  feared  that  Waites 
must  have  started  the  fan  afterwards. 

•Sidney'  Oliver,  labourer,  who  was  engaged  in  repairing  the  network 
said  that  a  minute  or  so  before  the  exjilosion  he  saw  the  fan  working.  He 
had  to  pass  the  fan.  and  saw  Waites  there  and  the  fan  working. 

Mr.  EcsTAcE  Ridley,  electrical  and  mei  lianicul  engineer,  of  the  Fire 
Brigade  Department.  London  County  Council,  said  that  on  .-Vug.  10  one 
of  his  assistants  inspected  the  electric  light  arrangements  at  the  tent. 
The  plugs  were  so  arranged  that  they  could  be  automatically  cut  off  if 
the  tent  collapsed,  and  that,  in  fact,  actually  happened.  He  examined 
the  tent  after  the  explosion,  and  found  no  trace  of  any  short-circuit  in 
the  electrical  arrangeiucnts.  The  fans  used  were  ordinary  standard  fans 
of  a  type  which  frequently  sparked.  They  were  Brush  fans.  He  was 
of  opinion  that  there  «'as  a  circumscribed  explosion  followed  by  a  fire. 
If  the  balloon  had  been  filled  with  lO.IHIllft.  nf  exiilosive  mixture  the 
explosion  would  have  been  terrible.  His  suggestion  was  that  a  celluloid 
comb,  which  Jliss  Hill  might  have  been  wearing,  could  have  become 
ignitefl  by  the  sun.  If  it  was  known  that  the  fans  were  being  used  for 
such  a  jnirpo.se  whilst  the  public  were  there  it  would  have  been  objected  to. 
The  jury  returned  a  verdict  of  accidental  death  hi  each  case.  They 
found  that  the  ex]ilosion  was  caused  by  using  an  electric  fan  to  force  air 
into  the  airship,  this  use  the  jury  considered  to  be  dangerou.s. 

.■\n  inifuest  was  held  at  Preston  last  week  into  the  death  of . I. 
E.  .Johnson,  who  was  killed  at  Messrs.  Dick  Kerr  &  ("o.'s  works  on 
•2nd  Inst. 

Kvidence  was  given  that  deceased,  who  was  45  years  of  age,  had  been 
employed  by  Messrs.  Dick,  Kerr  &  Co.  for  the  past  seven  years. 

Lewis  D.-vllas  said  .lolinson  was  near  witness  assisting  at  the  switch- 
board, when  he  muttered  '"  Oh,  "  and  said  he  had  had  a  shock.  He  took 
three  steps  away,  collapsed  and  became  unconscious.  Death  ensued  in 
about  20  minutes.  The  voltage  of  the  current  could  not  have  bei'U  more 
than  .'JIM)  on  that  iiarticular  switch,  ami  he  could  not  account  for  lieceased 
getting  a  fatal  slioik  Shortly  before  the  accident  happened  deceased 
complained  of  h'cllng  tired,  but  he  believed  he  wa.s  in  good  health. 

Lkonakd  Lii  as,  tester's  assistant,  thought  .lohnson  must  have  got  his 

Imots  wet.      H mid  not  account  in  any  other  way  for  his  rcreiving  the 

shock,  for  the  ground  In  the  \iciiiit_v  was  drv.  ]\r  had  h.-td  many  shock> 
during  the  two  or  three  years  he  h;id  been  engaged  on  that  work,  and  of 
more  than  MOO  volts.  .Miout  10  seconds  before  the  accident  deceased  asked 
witness  to  switch  off  and  he  did  so  slowly,  .lust  as  witness  broke  the 
circuit  deceased  shouted. 

.Mr.  H.  AlNSi.nv  Ciix.  chief  of  the  Icsliiig  ilepaiiiucni.  said  the  insula- 
tion of  the  switch  was  all  right,  as  he  tested  it  immediately  after  the 
accident.  Deceased  had  been  engaged  on  that  work  for  nearly  12  months, 
ami  had  been  in  the  service  of  the  lirm  for  some  years  In  Calcutta  and 
Toltio,  and  mils'  a  few  weeks  ago  ihey  had  put  bun  forward  for  a  station 
superiiitenilent's  position  al  Calcutta.  The  voltage  of  the  switch  was 
between  2.50  and  Ilitt).  and  the  maximum  voltage  was  500.  He  could 
not,  personally.  coiiNider  he  had  had  a  dangerous  shock  at  .'lIKI  volts, 
and  he  could  not  understand  Iioh  mm  Ii  a  voltage  could  prove  fatal,  especi- 
ally to  a  liealtll\'  man. 

Till'  iNsrKiToii  <iK  Kaitiiiubs  (,\lr.  .Seymour):  You  work  up  to  very 
high  voltages  soiiK'time.s.  Have  you  any  particular  preeiiulinns  1~  We 
use  niblicr  mats  and  gloves  occaxioiially.  but  I  don't  lliink  anyone  ciuvs  lo 
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nse gloves.  There  are  loo  many  [lin  lioles  in  iheni  as  a  rnle.  Hut  they 
are  there  if  the  men  .  hoose  to  nse  them. 

Witness  fnr  her  saiil  that  sinee  the  aeeident  lie  h.id  ma(h>  ex|ii'rinn-nts 
to  try  to  (li.seover  the  e.\aet  voltapr.  I'nder  the  most  nnfavoiiralih' 
eireumstaners,  with  the  Hoor  wet  with  brine  and  hoots  soaked  in  hrine. 
they  did  not  get  more  tlian  (WO  volts,  and  that  was  not  necessarily  f.ilal. 

Dr.  Pii.KINCTii.N  said  there  were  no  hrnises.  burns,  or  marks  of  injury, 
but  there  was  one  very  ri'markable  .ipiiea ranee.  In  all  eases  nf  death, 
espeeially  sudden  death,  where  the  lindy  was  lilled  with  lilood,  (he  blood 
gravitated  to  the  lowest  parts  of  thi'  body,  whieh  beeauie  purple  and 
livid,  with  the  exieption  of  those  places  in  which  the  body  had  rested,  such 
as  tin-  shoulders  and  bultoiks.  Iti  the  case  of  de<eased.  however,  the 
back  was  viMV  liviil,  and  there  was  at\  unusual  whiteni'ss  on  the  bulloiks 
anil  slionlilers.  when'  llie  wi'ight  of  the  body  had  ri'sted,  but  those  palchi's 
were  outlined  by  a  baud  of  red.  This  band  looked  much  as  if  it  had  been 
made  by  a  hoi  iron,  but  the  skin  was  not  burnt.  Having  regard  to  the 
healthy  conditions  of  the  organs,  the  absence  of  any  actual  di.sease.  the 
congested  condition  of  all  the  organs,  the  appearances  he  had  described 
and  the  evidence  he  had  heard,  he  concluded  thai  death  was  due  to 
electric  .shock.  The  extreme  amount  of  fat  in  the  body,  and  round  the 
organs  would  make  deceased  less  able  to  withstand  any  sudden  shock. 
None  of  the  organs  were  in  such  a  condition  as  would  account  for  death. 

The  jury  found  that  death  was  due  to  electric  shock,  accidentally 
received. 

Llandudno. — Owing  to  the  increasing  demands  of  the  Llandudno 
&  C'olwyn  Bay  Light  Railway  Co.  for  electric  current,  the  Electric 
Light  committee  have  been  compelled  to  consider  the  question  of 
making  additions  to  the  generating  plant. 

L.C.C.  Tramway.". — A  committee  of  Batter.sea  Borough  Council 
recommend  that  consent  be  given  to  the  doubling  and  recon.striiction 
of  the  tramlines  from  Lavender-hill  to  Chelsea  Bridge.  Consent 
is  also  to  be  given  to  the  reconstruction  of  the  Lavender-hill  and  St. 
Jolm's-hill  lines,  and  work  on  the  Chelsea  Bridge  line  has  been  begun. 

London  Underground  Railways. — A  circular  has  been  issued 
by  the  Underground  Electric  Railways  Co.  of  London,  announcing 
that  on  and  after  Ocf,  1  no  season  tickets  will  be  issueil  on  the 
Baker  Street  &  Waterloo,  Great  Northern,  I'iccadilly  &  Bromp- 
ton.  and  the  Charing  Cross  &  Hampstead  Railways,  but  travellers 
will  be  able  to  pmchase  tickets  in  strips  of  .si.\  at  a  lower  rate  than 
ordinary  present  fares.  These  strips  can  be  purchased  in  any 
quantity.  The  season-ticket  system  on  the  District  Railway  remains 
unchanged. 

Maidstone. — An  unopposed  inquiry  was  held  last  week^into  the 
application  of  the  Council  to  borrow  £18,440  to  cover  excess  ex- 
penditure to  .March  31  and  also  for  extensions  of  the  electricity 
undertaking. 

The  borough  electrical  engineer  (.Mr.  E.  E.  Hoadley)  pointed  out  that 
the  excess  exiienditure  up  to  March  31  (£5.559)  was  in  connection  with 
main  laying.  .\11  the  loans  had  been  jiooled  and  it  was  impossible  to  tell 
when  the  loan  granted  for  one  ]iurpose  was  exhausted.  It  was  practically 
impossible  to  make  up  a  list,  and  he  thought  the  best  way  would  be  for 
the  Boarfl  to  grant  a  short  period  loan  so  as  to  clear  it  oB.  In  some  towns 
it  had  been  granted  for  12  years. 

The  Inspector  (Mr.  H.  R.  Hooper)  said  he  thought  it  was  reasonable 
to  ask  for  12  years.     The  average  was  from  five  to  12  years. 

Melbourne  Suburban  Eailwajs. — The  report  of  Mr.  C.  H 
Alerz  on  the  prniio.siil  lo  convert  the  suburban  railways  of  Melbourne 
to  electric  traction  was  sent  in  some  weeks  ago,  and  it  is  now  reported 
that  he  jjroposes  a  general  scheme,  involving  an  expenditure  of 
£2,(X)0,tXM),  and  a  smaller  scheme  for  converting  four  lines  only,  at  a 
cost  of  £80<),(M)0.  The  report  has  already  been  discus.sed  by  the 
railway  authorities,  and  there  seems  a  likelihood  that  the  Govern- 
ment will  favour  and  carry  out  the  smaller  scheme.  Tenders  are 
expected  to  be  invited  sliortly. 

Municipal  Authorities  and  Annual  Conferences. —Erom 
time  to  tira(!  local  authorities  receive  reminders  (in  the  shape  of 
notices  of  surcharge  by  Local  Government  Board  auditors  of  expenses 
incurred  by  municipal  officials  in  attending  leclinical  conferences. 
&c.),  that  the  authority  for  incurring  exjienditure  of  this  character 
is  very  limited.  Kensington  Council  considers  it  highly  desirable 
that  Metropolitan  Borough  Councils  should  have  power  to  incur 
reasonable  expenditure  in  respect  of  the  attendance  of  memlKMS 
and  officials  at  conferences  having  a  bearing  upon  their  duties,  and 
London  County  Council  has  teen  a.sked  to  insert  in  their  next  general 
jiowers  Hill  a  clause  lo  this  effect. 

Neath.  — .\t  the  meeting  of  the  Rural  Council  on  Wednesday  the 
chairman  of  the  IClectric  committee  (Mr.  W.  Howell),  .said  they  had 
applied  for  sanction  to  borrow  £18,(XH)  for  electricity  .^^upply.  They 
had  already  secured  customers  for  over  lOO.IMM)  units  annually. 
£7.t)fK)  wa.s  included  for  the  purcha.se  of  the  power  stati(m  of  the  South 
Wales  Electri<-al  Power  Distribution  Co..  and  they  hoped  lo  get 
power  to  effect  a  transfer  within  the  next  month.  It  was  intended 
to  connect  the  districts  of  Hriton  Ferry  and  Llansimlet,  where  they 
had  a  number  of  prospective  customers. 


New  South  Wales  Tramways.— The  report  of  the  chief  c  un- 
niissioner  of  railways  (Mr.  T.  R.  .lohnson),  on  the  working  of  the 
(Jovernmenl  railways  and  tramways  for  the  year  ended  Juno  .30, 
states  thai  the  number  of  miles  of  tramway  open  was  l.3"2','.  The 
total  cajiital  expenditiue  on  lines  open  for  traffic  was  £3,7.32,991. 
The  total  earnings  amoimted  to  £1,01 1,994,  compared  with  £9OS,701 
last  year,  an  increase  of  11-37  per  cent.  .After  making  provision  for 
upkeep  and  providing  £25,000  to  clear  off  the  capital  cost  of  old 
cable  plant,  conduits,  &c..  of  certain  lines.  £.32,(K)0  on  account  of  old 
steam  motor.s,  and  £25.0(MI  towards  depreciation  of  the  I'ltimo 
Power  House  machinery,  the  total  expenditure  amounted  to  £.S(  19,0(15 
compared  with  £727.947.  The  peicenlage  of  expenditure  to  receipts 
was  79-95  per  cent,  compared  with  8011  per  c(^nt.  The  net  result, 
after  providing  for  all  working  expen.ses  and  £134..504  interest  im 
capital,  was  a  surplus  of  £68.425  compared  with  £48.9(il.  During 
the  year  172.020.932  passengers  were  carried. 

Obituary. — The  death  occurred  on  Sept.  1,  in  his  C5th  year,  of 
Mr.  Richard  .Tones,  late  works  manager  of  the  Electric  Construction 
Co.,  Wolverhampton. 

Oldbury  — The  transfer  of  the  Oldbury  electric  lighting  order 
(1900)  to  the  Birmingham  &  Midland  Tramways  (Ltd.),  has  been 
settled.  The  company  agrees  t  j  pay  the  costs  incurred  by  the  ( 'ouncil 
in  obtainng  the  order,  together  with  interest,  amounting  altogether 
to  £535.  18s.  7d. 

Oldham. — The  Council  have  ajiplied  for  sanction  to  a  loan  of 
£10.250  tor  extensions  of  the  electric  lighting  mains,  &c. 

Pacific  Cable.— The  annual  report  to  March  31,  1908.  of  the 
Pacific  Cable  Board,  dated  .July  22.  is  just  issued.  After  deploring 
the  loss  of  Sir  Spencer  Walpole,  the  late  Chairman  of  the  Board,  and 
of  Mr.  C.  H.  Reynolds,  the  late  manager,  the  reports  set  out  the 
financial  results  of  the  preceding  year's  operations. 

The  trattic  receipts  amounted  to  £l'l3..548.  18s.  Id.,  less  £3,91 1.  13s.  paid 
lo  the  .-Mlantic  companies  for  handling  the  Board's  messages.  Interest 
on  deposits  realised  £522.  17s.  3d.,  leaving  the  deficiency  (£(i2,3()2.  10s.) 
recoverable  in  the  follow  ng  proportions: — U.K.  £17.322.  18s.  4d., 
Canada  £17,322.  18s.  4d..  Australia  £20.787.  lOs.,  New  Zealand  £(i.929. 
3s.  4d.  Total  receipts  £172.522  12s.  4d.  Expenditure  included  head 
office  (salaries  and  expenses)  £4,345.  9s.  Id.,  ditto  (advertising,  can- 
vassing, engineers'  fees,  royalties,  and  cost  of  remitting  money  home) 
£I,59(j.  I2s.  7d..  stations  (salaries  and  expenses)  £38,764.  Kis.  Id.,  ship 
(salaries  and  expenses)  £16,759.  12s.  lid.,  provident  fund  £1.511.  3s.  8d., 
renewal  account  £32,(K)0. 

Compared  with  1906-7,  there  was  a  falling  off  of  £2,852.  15s.  2d.  in 
gross  traffic  receipts:  but  of  this  the  greater  part  (£1.800  to  £2,000)  i-< 
only  apparent,  the  accounts  for  1906-7  having  included  the  receipts  at 
Southjiort  for  13  months,  while  those  for  1907-8  include  only  12  months' 
takings.  On  the  expenditure  side  there  has  been  an  increase  of  £4.0H2. 
I3s..  £2,027.  16s.  due  to  the  insurance  on  the  Board's  cable  ship  ;  but 
nearly  one-half  of  the  premium  will  probably  be  eventually  recovered.  The 
remainder  of  the  increase  is  attributable  to  various  causes.  Expenditure 
on  the  maintenance  and  working  of  the  cable  during  the  year,  including 
£32,000  carried  to  renewal  account  and  £1,511.  3s.  8d.  contributed  to  the 
provident  fund,  amounted  to  £94,977.  14s.  4d.,  or  £15.182.  8s.  less  than 
the  net  revenue  earned.  The  annuity  to  the  National  Debt  Commis- 
sioners absorbs  this  surplus,  and  £62,3"62.  10s.  in  addition,  which  has  to 
be  made  good  by  the  several  tlovernments  associated  in  the  enterprise. 
The  total  contributions  to  the  renewal  fund,  including  inter.st,  amounted 
on  the  31st  March  last  to  £198,836.  12s.  lid.,  £12,.50O  of  this  sum  being 
held  in  spare  cable. 

The  Board's  forecast  of  its  probable  reveiuie  and  eKpenditure  during 
the  year  1908-9  is  as  follows  :  — 

Traffic  revenue         ...    £108.000  Sixth   annuity      £77.545 

Estimated  deficit 69,566  Renewal  fund     31,000 

Workinsr  expenses  ...      69,021 


£177,566 


:>  £177,566 

The  land  line  services  in  Australia  and  New  Zealand  have  been  gene- 
rally well  maintained  by  the  (iovernments  concerned.  The  .Atlantic 
conqianies  have  alTorded  uuinlerrupted  cable  communication  lliroughout 
the  year,  and  a  rapid  and  efficient  service.  In  Canada  the  lines  of  the 
Canadian  Pacific  Railway,  both  in  Vancouver  Island  and  elsewhere, 
suffered  considerable  interruption,  tirst  from  bush  tires  and  unusual  elec- 
trical disturbances  in  .Inly.  .August  and  September,  .md  later  from  severe 
storms  in  November  and  December.  In  the  latter  month,  a  gale  occurred 
in  Vancouver  Island  which  is  said  to  have  been  the  worst  on  record  in 
that  region,  and  caused  an  interruption  of  over  70  hours,  all  the  wires 
having  been  thrown  down.  In  .August,  moreover,  the  traffii',  more 
especially  that  to  the  Slates,  was  considerably  disorganised  by  rea.son  of 
the  strike  of  telegraph  operators  in  Chicago,  and  the  sympathy  it  excited 
amongst  those  employed  by  the  Canadian  Pacific  Railway. 

The  health  of  the  staff  has  been  satisfactory  throughout  the  year,  and 
the  service  rendered  by  them  has  continued  to  be  maintained  on  the  high 
level  of  efficiency  and  zeal  which  has  characterised  it  in  previous  years. 
Throughout  the  year  the  cable  has  worked  without  interrujition.  and  no 
repairs  have  been  called  for.  The  buildings,  eleclric.il  apparatus,  and 
plant,  at  all  stations,  have  been  maintained  in  good  order.  No  damage 
has  occurred  to  the  repairing  vessel  "  Iris,"  and  the  discipline  and  efll- 
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cieiipy  of  the  ship's  company  have  continued  to  be  thoroughly  satis- 
fatto'rv.  The  wharf  and  shed,  which  the  New  Zeahtnd  Government 
unilertoolc  to  provide  for  lier  use  at  Auc  klanil,  were  completed  by  January 
of  tills  vear.  and  permanent  moorings  for  the  vessel  are  now  in  course  of 
being  supplied. 

Paraguay. — In  Mr.  Consul  C!.  Gosling's  report  for  1907  it  is  stated 
that  (luring  the  year  a  telegraph  lino  was  constructed  between 
Asuncion  and  Villa  Encarnacii'in  (l.'idS  miles)  at  a  cost  of  £0.409.  A 
cable  between  the  same  town  and  Posadas  is  shortly  to  be  laid,  and 
will  connect  Paraguay  and  Argentina.  Telegraphic  communication 
between  Vila  Encarnacion  and  Bella  Vista  on  the  Brazilian  frontier 
is  also  in  course  of  construction,  and  will  when  completed  unite  the.se 
two  countries.  A  wire  from  the  village  of  Yhii  to  the  River  Paran  i. 
o|)posite  the  Yguazi'i  Falls,  is  also  contemplated. 

Paris  Electricians'  Strike. — On  Wednesday  M.  Pataud  (Sscre- 
tary  of  the  Electricians'  Union)  was  sued  in  one  of  the  Paris 
courts  for  damages  b)-  three  music-hall  artistes,  as  being  responsible 
for  the  strike  from  which  they  alleged  they  suffered  damage.  He 
was  ordered  to  pay  each  plaintiff  8  francs  damages. 

Personal. — On  the  Sth  inst..  the  marriage  of  Mr.  C.  Turnbull. 
M.I.K.E.,  Borough  Electrical  Engineer,  of  Tyneniouth,  to  Miss 
Lily  CJrcy  Turner  took  place  at  St.  James'  Congregational  Church, 
Nswcastle-npon-Tyne. 

Portsmouth. — On  Tuesday  the  Coriioration  decided  to  extend  the 
tramways  system  to  Milton. 

Sheffield.— On  Wednesday  the  City  Council  voted  £10.000  out  of 
(he  tramway  funds  towards  starting  relief  works  for  the  unemployed 
during  the  coming  winter. 

Sunderland. — On  Wednesday  the  Council  directed  that  two 
motor  generators,  now  at  Messrs.  Laing's  sub-station,  be  removed 
to  Dunning-street  works,  at  a  cost  of  £1.011.  to  be  borne  out  of  current 
revenue,  and  that  a  new  GOO  kw'.  rotary  converter  be  installed  at 
the  latter  works,  at  a  cost  of  £2,506.  to  be  borne  out  of  cajiital 
account. 

Aid.  TiKNT.rj.L  moved,  "  That  it  beau  iustniction  to  the  Electricity 
and  Lighting  committee  to  (1)  obtain  a  complete  independent  valua- 
tion of  the  whole  of  the  present  plant  of  the  electricity  undertaking  ; 
(2)  prepare  a  detailed  statement  of  the  cost  of  power  supply  to  each 
private  customer,  the  cost  to  include  all  capital  expenditure  and  the 
amount  of  profit  or  loss  on  each  account  for  the  preceding  12  months 
to  be  shown,  the  return  to  be  presented  within  three  months."  He 
said  he  had  no  feeling  .against  the  chairman  of  the  Electricity  com- 
mittee or  the  Electrical  Engineer.  It  was  right  that  the3-  should  know 
whether  the  engines  and  boilers  at  Dunning-street  were  all  right.  One 
of  the  reasons  which  had  induced  him  to  bring  the  matter  forward  was 
the  extravagant  charge  made  to  the  Tramways  committee.  There 
was  a  strong  feeling  in  the  town,  rightly  or  wrongly,  that  they  were 
charging  the  shi])yards  and  engineering  shops  too  little  for  power. 
How  was  it  they  coidd  supply  to  the  yards  and  engineering  shops 
current  from  -/d.  or  Jd.  jjer  unit  which  cost  the  connnittee  2d  ?  Ke 
was  asking  the  Council  to  do.  what  all  private  firms  did,  take  stock. 

Aid.  Bkick  |)ointed  out  that  last  month  he  comi)ared  their  balance- 
fheet  with  that  of  the  Newcastle-upon-Tyne  Electric  Su]>ply  Co.  and 
showed  that  they  had  done  better  than  the  company.  The  extension 
.at  Doxford  and  Lalug's  involved  an  annual  charge  of  £5,000,  and  they 
had  not  recoupcil  .any  of  that  because  of  the  standstill  in  trade.  No 
wonder  there  was  an  adverse  balance  of  £1,690  when  they  f.ailed  teget 
£4,000  in  consequence  of  Laing's  failure.  Their  prices  were  among 
tha  lowest  in  the  United  Kingdom,  and  they  were  competing  against 
a  gas  compiuy  whose  charges  were  also  amongst  the  lowest  in  the 
country.  They  had  harl  to  expand  money  in  opposing  power  com- 
panies" trying  to  get  in.  The  machinery  had  been  passecl  by  the  in- 
surance company's  inspector  as  in  excellent  coixlition,  and  the  super- 
intenilent  engineer  reported  that,  if  kept  in  as  good  condition,  it 
would  run  for  many  yt-ars  t  o  come. 

The  motion  was  lost  by  24  votes  to  7. 

Theft  of  Telephone  'Wire.  -At  the  Old  Bailey  on  Tuesday  .lames 
llarrigan  was  sent<'nced  to  three  years'  penal  .servitude,  and  his 
brother  (Thomas  Harrigati)  to  six  months' hard  labour  for  stealing 
copjH'r  wire,  the  projicrty  of  the  I'oslmaster-fiencral.  On  .Inly  .'11 
telephonic  communication  between  London.  .Manchester.  Eiverpool 
and  Lr-cds  was  inlcrrnpled.  and  investigation  showed  that  the  line 
had  been  cut  near  Kcnsnl  (ireen.  the  stolen  wiri'  being  found  at  pris- 
oners' Imme. 

Thrybergh  iRotherhani).  The  Oalton  Main  Colliery  Co.  have 
Hubnnttcrl  III  till'  ( 'iiuni'il  ii  scheme  for  the  supply  of  electricity  in  this 
dislriil. 

"Trackless"  Trolley  Tramways.  It  is  annMuiurd  that  the 
(leputution  recently  appointed  by  Mani'hesler  ( 'orporalioii  to  visit 
the  ('nnlinent  for  the  piirposc  of  collecting  informiilion  as  to  llie 
"  Iraeklem  "  trolley  Hyslem  of  traction,  recommend  the  Corporation 
to  make  an  expiTimi-nl  on  certain  routes  in  the  suburbs.  The 
ofTicial  report  has  not  yet  been  published,  but  the  following  figures 
have  appeared  as  to  (he  total  expenses  per  ear  mile  ol  a  "  (  ackli'ss  " 
trftndine  in  (jcrmttny  :  — 


Management,  legal  and  clerical  expenses.  0-561d.  ;  salaries,  wages  and 
uniforms.  2-303d.  ;  power,  0-948d.  ;  renewal  of  rubber  tjn-es  (one  pair  of 
wheels).  0-0.58d.  ;  other  maintenance  and  repairs.  0-2.)2d.  ;  material, 
oil,  light,  tools.  &c.,  0-271d.  ;  fire  insurance,  employers"  liability  assur- 
ance, contribution  to  road  maintenance,  sick  and  benefit  funds,  &c.. 
0-387d.  ;  total  cost,  .5-38d.  The  working  expenses  per  car-mile  in  Man- 
chester last  year  was  7-07d.  and  the  cost  of  power  per  c.ar-niile  was  2-02d. 

It  is  reported  that  the  Hastings  &  District  Electric  Traction 
Co.  are  also  considering  (he  question  of  adopting  (he  .system  for 
certain  of  the  narrow  streets  of  Hasting'. 

Trade  Union  Congress. — -\t  the  annual  Trade  Union  Congress- 
opened  at  Nottingham  on  Monday,  there  were  518  accredited  dele- 
gates, representing  213  societies,  and  a  membership  of  1.770.000. 

In  his  address  the  ]iresident  (Mr.  D.  J.  Shackleton.  M.P.).  referred  to 
the  strength  of  trade  unions  as  represented  at  the  Congress  and  to  the 
.secession  of  the  Amalgamated  Society  of  Engineers.  On  the  subject  of 
old-age  pensions  he  said  70  years  was  an  outside  age  in  these  days  of 
pressure  of  work  and  speeding  of  machinery,  and  they  could  not  rest 
satisfied  with  a  scheme  which,  in  too  many  cases,  would  conijiel  old  people 
to  become  paupers  for  a  number  of  years  before  they  could  become  pen- 
sioners. If  ti."!  was  a  reasonable  age  for  the  Civil  service,  siucly  (it)  was 
adequate  for  those  who  had  so  many  risks  attending  occupations  iii 
factories  and  workshops,  mines,  buildings,  ships,  and  the  various  agriiail- 
tural  occupations  of  the  country.  As  to  unemployment  he  felt  that  the 
first  step  to  real  and  effective  alteration  must  be  in  the  direction  of  reduc- 
ing the  hours  of  labour  of  those  «ho  were  in  emiiloymcnt.  .A  sincere 
effort  should  be  made  to  stop  systematic  overtime.  -A  few  hours  over- 
time per  week  in  a  great  industry  meant  thousands  going  without  work 
entirely. 

"Whitworth. — Rochdale  Tramways  committee  have  made  arrange- 
ments with  Whitworth  Council  for  the  construction  of  about  three 
miles  of  tramway  in  this  district.  Whitworth  Council  will  obtain  a 
provisional  order  and  the  Corporation  will  construct  and  work  the 
lines. 

^  Yarmouth. — The  Borough  Surveyor  has  been  instructed  to  report 
as  to  lighting  Cobholm  with  electricity  instead  of  gas. 

ELECTRICITY  SUPPLY  AND  TRAMWAY  ACCOUNTS. 


Aberdeen.-  The  rci)orts  of  the  city  electrical  engineer  (Mr.  J. 
.Alex.  Bell)  for  the  year  ended  July,  states  that  the  extension  of  the 
Feriyhill  works  to  the  full  size  allowed  by  the  site  will  shortly  be 
commenced. 

204  new  consumers  were  added  during  the  year,  inchuling  103  in  I  lie 
area  of  sujiply  taken  over  'rom  the  Decsidc  &  District  Co.  The  .Adiui- 
rally  have  practically  decided  to  take  current  for  wireless  telegraphy  at 
Stoneywood  and  the  County  Council  District  committee  have  decided  to 
take  supply  for  the  public  lighting  of  Cultcr.  Owing  to  (he  fall  in  the 
price  of  copper  (he  conversion  of  the  topper  strip  culverts  in  various 
streets  to  cables  laid  on  the  solid  system  has  cost  only  £.").7(>1.  instead  of 
£7.917  estimated.  A  7.">0  kw.  set  and  a  reversible  booster  were  installed 
last  autumn  and  two  100  kw.  and  (wo  50  kw.  mo(or  generators  have  Ix'en 
ordered  for  supiily  (o  the  Cults  district.  Mr.  Bell  calls  the  alten(ion  of  a 
sub-committee  %\iio  jirc  considering  the  question  of  alterations  in  charges 
for  current  to  the  fact  (iiat  consumers  can  now.  by  the  use  of  nu'lallic 
lihimeut  lamp-,  reduce  their  .accounts  by  one-half,  aiul  that  a  further  call 
will  he  made  upon  the  reserve  fund  for  the  considerable  length  of  lailvert 
still  lemaining  o  be  reconstructed.  (i.l00.it41  units  were  generated 
(compared  with  5..540.120  in  jircvious  year).  1.071.375  (l.tiOl.iKSO)  sold 
to  private  consumer,-  for  lighting.  1.033!23S  (S51.880)  for  power.  287.394 
(2<i9.19l)  for  ]iiililic  lighting.  l.!lli4.S02  ( I.il22..'t88)  to  Coriioration  tram- 
ways, and  147.107  (l49.0(i2)  to  llie^Sulmrban  Co.'s  trannviiys.  The 
maximum  load  (iiuluiling  tramways)  was  3.147  kw.  (2.912  kw.)  and  the 
load-fador  18-40  (18-79).  The  total  comiections  (not  including  tram- 
ways) are  equivalent  to  250.199  (235.20!l)  33-wa((  lamps  and  (here  are 
2.0110  (1.742)  private  consumers.  'I'otnl  horse-power  of  mo(oi-s  con- 
nected is  3.005  (3.289).  Total  rcviaiuc  was  2()4d.  (2-02(1.)  :  total  works 
and  general  costs  were  0-99il.  (0S4d.)  .siinking  fund  and  in(erest  re- 
quired 0(i.">d.  (0-08d.).  and  (he  nd  jirolit  (placed  (o  dcpreeiadon  and 
reserve  funds)  was  ()-40(l.  (0-.50d.). 

'i'hc  accounls  were  approved  by  (he  Council  on  Monday. 

Halifax. — The  repor(  of  (he  general  manager  of  the  Corporation 
tramways  (.Mr.  W.  M.  Hogcrson)  for  the  year  ended  March  31, 
states  that  (he  eapitnl  expended  was  £394.015.  an  hurcasc  of  £l,3.'<5 
during  the  year. 

.\ftcr  paying  nil  expcnHC-i  and  pniv  ding  fo'  ntcrest.  sinking  fund.  Ac. 
tin  re  WHS  "a  ileticit  of  £9.000.  equal  to  I  29d.  per  car-mile.  This  sum 
iiicliiilcil  £7. 331.  17s.  8il.  fur  ciinipcnsa(iiin  paid  in  (lie  North  Uriilgo, 
New  Miink  iiiid  I've  Nest  iici  idcnts  (less  £l,OIM)  icccivcl  from  the  insur- 
am  e  iiim]muy  in  the  I've  Nest  case)  anil  £1.095  spent  in  relaying  track. 
20.37S.(i72  pii-sengers  were  carried  and  I.780.81III  car  miles  run.  3.4S7.tlW 
uniti  of  elec(ric«l  energv  were  couHumed.  Tin-  imrcels  recpip(s  were 
£1.313.  an  increase  of  £:)1(1  over  1900.7. 

King's  Lynn.  -The  Hccoun(s  of  the  electricity  department  for 
llic  year  ended  March  last  show  capital  expenditure  £.50.11!  (in- 
creaae  £34(1). 

Hevenue  was  £7.490.  expenilitiirc  £3.7l)!l  and  gross  piolil  £3.7i'l 
(ngninxt  £3,742  in  previous  your).     Not  profit  wiui  £504  (£.593)  o(  hIiicIi 
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SPEC^AL    NOTICE. 

NOW  READY.  Vol.  I.X.  of  "  Tin.  Elkctkhian  "  (1,016  pascs^ 
noiiiul  in  .'itronir  olotli.  Piico  17s.  6il.;  posl  froc,  18s.  6(1.  Also  ready 
Ciutes  for  Biiulinj;.     Price  2s.;  post  free,  2,s.  3il. 

A  complete  set  of  "The  Eikituu-i.\n  "  (1860-1865—1878-1908)  can 
be  supplied.  A  number  of  odd  voUimes  and  some  odd  old  \y,\rk  num- 
bers, to  help  in  making  up  complete  sets,  are  also  now  available. 


£4.")7  has  been  applied  to  reduction  of  capital.  £102  to  relief  of  rates; 
t>05.982  (against  .564.072)  units  were  generated.  100,844  (lti7.563) 
supplied  to  private  consumers  for  lighting  bv  meter  and  4.212  (o.22()) 
by  contract.  16ti.28I  (143,4.80)  for  motors  and  heating  and  192.587 
(107.7(il>)  for  public  lighting.  There  are  31.438  (20,(18"))  ecpiivalent 
8  e.p.  lamps  connected.  The  maximum  s\ipply  demanded  was  377  kw. 
(33.")  kw.)  and  the  load  factor  was  KiwO  (17-.52).  Working  and  general 
costs  were  l-25d.  (l-20d.)  and  total  costs  (includmg  capital  charges)  2-78d. 
(2-81d.). 

Lowestoft  —The  Tramway.s  committee  report  that  the  Borough 
Accountant  has  included  £9(X)  in  the  estimate  for  the  borough  fund 
for  the  tramways  deficiency  for  the  half-year  ending  March  31.  1909. 

The  I'hairman  of  the  committee  (.Mr.  ('.  Y.  Fry)  said  the  passengers  for 
August,  compared  with  last  year,  showed  a  decrease  of  4.000,  and  the 
receipts  f  Iti.  The  total  increa.se  to  date  was  £138.  The  chief  point  in 
the  report  was  the  £4.")0  needed  for  the  repair  of  the  track.  He  did  not 
thmk  it  right  that  thit  amount  should  be  put  into  the  district  fund.  The 
item  was  a  permanent  one.  and  instead  cf  a  deficiency  this  year  of  £1 ,700, 
as  last  year,  the  deficiency  would  be  £2.500.  They  could  look  upon  an 
extra  £8tX)  as  a  minimum  everv  year  for  the  upkeep  of  the  track  unless 
they  took  some  drastic  steps  to  cut  down  exiienses  or  to  raise  the  fares. 
He  reckoned  th;tl  they  .should  put  by  another  £1,000  a  year  to  meet  the 
situation.      The  |iublic  should  know  that. 

Shoreditch  (London).— Tliere  was  a  gross  profit  of  £19,548  on 
the  ])ast  year's  working  of  the  electricity  supply  and  refuse  destructor 
undertakings.  After  paying  interest,  sinking  fund.  &c..  there  was 
a  deficit  of  £236. 

The  Electric  Lighting  committee  point  out  that  the  electricity  accounts 
are  prepared  on  a  slightly  different  basis  to  previous  years.  The  accrued 
proportions  of  interest  and  sinking  fund,  wages,  &c.,  had  been  taken  into 
account  at  the  suggestion  of  the  district  auditor.  The  additional  amount 
east  on  the  accounts  for  1907-8' is  £3,025.  8s.  5d.  for  loan  charges  alone  ; 
but  for  this  there  would  have  been  a  surplus  of  £2,789.  6s.  3d.  Notwith- 
standmg  that  the  price  of  coal  has  been  21  per  cent,  above  that  of  the 
previous  year,  the  total  expenses  (including  loan  charges)  show  an  increase 
of  only  3-37  per  cent.,  while  on  the  other  hand,  the  income  has  increased 
8-52  per    ent. 


TRADE  NOTES  AND  NOTICES. 


TENDERS  INVITED. 

Tlio  Directors  of  Mtraey  Hnihrni/  Co.  invite  tenders  for  (he  supply 
of  asbestos  packings,  india  rubber  and  gutta  percha.  boiler  suits, 
bolts,  nuts,  screws,  &e.,  brake  gear,  car  fittings,  collector  shoes  and 
brackets  and  brake  blocks,  &c.,  electrical  sundries,  fog  signals, 
incandescent  lamps,  tools,  metals,  oils.  &c..  signal  gear,  signal  wire. 
&c.  Intending  tenderers  should  a])ply  to  the  Secretary.  Mr.  Geo.  H. 
Langham.  Worcester  House.  Walbrook,  London.  E.C  Patterns 
and  samples  will  be  on  view  on  14th  and  1.5th  inst.  Tenders  (on 
official  forms)  to  the  Secretary  by  noon.  18th  inst.  See  also  an 
advertisement. 

Tenders  will  be  received  at  the  office  of  the  Commonirealth  of 
Australia  representative,  72,  Victoria-street,  Westminster,  London. 
S.W..  until  noon.  Oct.  19.  for  supply  and  delivery  at  that  office  of 
four  complete  sets  of  instruments  (signalling  and  ijrotecting), 
necessary  for  direct  duplex  cable  working,  for  the  Postmaster- 
General.  Melbourne.  Forms  of  tender.  &c..  can  be  obtained  at  the 
General  Post  Offices.  Sydney.  .Melbourne.  .Adelaide.  Perth,  and 
Hobart.  and  at  the  Commonwealth  office  as  above.  Tenders  (on 
forms  supplied)  to  ("apt.  Collins.  Commonwealth  representative,  72. 
Victoria-street,  Westminster,  S.W.  Further  particulars  are  set  out 
in  an  advertisement. 

Melbourne  Ci'y  Council  invite  tenders  for  supply  of  12.G96  ft. 
insulated  copper  cable.  Copies  of  specification,  conditions  of  con- 
tract and  forms  of  tender  from  the  agents  for  the  Council  (.Messrs. 
•McHwraith,  .McEacharn  &  Co,  Proprietary,  Ltd.).  Hilliter-stpiare- 
buildings,  London,  E.C,  to  whom  tenders  by  noon  Sept.  23.  See 
also  an  advertisement. 

Tenders  are  invited  for  supply  and  erection  of  a  power  plant  for 
the  Qeneral  Post  Office,  AiMaide  (ionih  Australia).  Tenders,  forms 
and  specilioations  at  the  Commonwealth  Office,  72,  Victoria- street, 
London,  S.W.     See  also  an  advertisement. 


Stiljiiul  Electricity  commiltee  invite  tenders  for  supply  and  de- 
livery al  the  Corporation  electricity  department's  mains  depot, 
Frederick-road,  Pendleton,  of  lighting  and  power  feeder  and  distri- 
bution pillars.  Tenders  to  the  chairman  of  the  Electricity  com- 
mittee at  the  office  of  the  Borough  Electrical  Engineer,  Frederick- 
road.  Pendleton,  by  noon  Sept.  14. 

Bhtchpoiil  Corporation  want  tenders  by  10  a.m.  Sept.  19  for 
supply  of  100  tons  steel  rails,  30  cwt.  fish  plates  and  20  cwt.  tie- 
bars,  and  for  labour  only  in  taking  up  and  relaying  about  82.S  yds. 
of  double  track  tramway. 

Hull  Corpcpiation  invite  tenders  for  one  year's  .supply  of  ironwork 
and  of  insidator  bolts  and  cups  for  the  telephone  department. 
Tenders  to  the  Town  Clerk  by  10  a.m.  of  .Sept.  23. 

Hull  Corporation  require  tenders  by  noon  Sept.  18  for  supply  of 
surface  condensing  plant,  with  motor-driven  pmnps.  for  Osbornc- 
street  power  station.     Forms  of  tender,  &c.,  from  City  ICngineer. 

Mile  End  (London)  Guardians  requir(>  tenders  for  C  or  12  months 
.su))ply  of  electrical  fittings,  ironmongery,  enginet^r's  materials, 
&c.     Forms  of  lender  from  the  Clerk. 

Jljord  Council  want  tenders  by  noon  Sept.  22  for  supply  of  an 
overhead  travelling  crane  for  the  electricity  works.  Forms  ot  tender, 
&c..  from  the  Clerk. 

Pimlypridd  Council  want  tenders  by  Sept.  21  for  su])ply  of  small 
paper-insulated  and  small  vulcanised  rubber-insulated  cables.  Forms 
of  lender,  &c.,  from  the  Electricity  Department. 

Aslilon  Manor  Council  want  tenders  by  first  post,  .Sept.  12  for 
su])ply  of  coal  to  the  electricity  department. 

The  British  Consul-General  (Sir  C.  Hertslet)  at  .Antwerp  states 
that  a  deposit  of  about  £480  will  be  required  from  tenderers  for  the 
electric  lighting  of  the  Salle  de  Fetes.  Place  de  Meir,  Antwerp,  for 
which  tenders  have  to  be  sent  to  the  Bourgmestre  by-  Sept.  21. 
Copy  of  specification  may  be  seen  at  73,  Basinghall-street.  London, 
E.C.,  and  can  be  obtained  from  the  Hotel  de  Ville,  Antwerp,  for 
Fr.  0-50. 

The  Spanish  Postal  Department,  Madrid,  require  tenders  by  I  p.m. 
Sept.  18  for  supply  of  55  tons  of  3  mm.  bronze  wire  for  State  tele- 
graph lines.  Deposit  equal  to  5  per  cent.  (10  per  cent,  from  the 
accepted  tenderer)  of  the  upset  price  (about  £5.200)  will  be  required. 
The  "  Madrid  Gazette  "  for  .Aug.  30.  containing  further  particulars, 
may  be  seen  at  73,  Basinghall-street,  London,  E.C. 

The  Direecion  General  de  Obras  Publicas.  Madrid,  will  receive 
(until  Sept.  26)  offers  for  a  concession  for  the  construction  of  an 
electric  tramway  from  the  Plaza  de  Mosen  Verdagner  (\'al!vidrera) 
to  Torrente  d"  Raventerola.  Barcelona,  to  compete  with  an  ofi'er 
already  made  by  Don  Salvador  Andreu,  of  Barcelona. 

Offers  are  invited  by  Sept.  26  by  the  Direecion  CJencral  de  Obras 
Publicas  to  compete  with  an  application  by  the  Sociedad  de  Tranvias 
de  Barrelona  for  a  concession  for  an  extension  of  their  line. 

The  Slate  Railway  Administration,  St.  Johann.  Saarhriicken  (Ger- 
many) want  tenders  by  11:30  a.m.  .Sept.  28  for  supply  and  erection 
of  an  electric  turntable.  Ftjrms  of  tender,  &e.,  from  the  State  Rail- 
way Administration  (Room  218),  St.  Johann.  Saarhriicken,  on  pay- 
ment of  ,5s.  (not  stamps). 

The  Finanzdeputation,  Hamburg,  want  tenders  by  noon  Sept.  25 
for  supply  of  1 1  electric  travelling  cranes.  Conditions  of  tender 
(price  1.5s.)  from  Secretariat  II..  Finanzdeputatiorf.  Hamburg. 

The  Norwegian  State  Railways  Department.  Christiania.  want 
tenders  by  3  p.m.  Sept.  19  for  an  electric  light  installation  for  Moss 
Station.  Specifications,  &c.,  may  be  .seen  at  73,  Basinghall-street, 
London,  E.C. 

The  Egy|)tian  Ministry  of  the  Interior,  Cairo,  require  lenders  by 
noon  Oct.  29  for  erection  and  equipment  of  electricity  supply  works 
at  Zagazig.  Specifications,  itc,  may  be  seen  at  the  .Ministry  of  the 
Interior.  Cairo. 

TENDERS  RECEIVED  AND  ACCEPTED. 

Bristol  Electricity  commiltee  has  placed  an  order  with  Bruce 
Peebles  &  Co.,  of  London  and  Edinburgh,  for  an  additional  500  kw. 
motor  converter  set  for  Temple  Back  electricity  works.  This  is  the 
-second  repeat  order  for  machines  of  this  capacity  and  the  company 
has  already  supplied  to  the  Bristol  authorities  five  500  kw..  and  three 
300  kw.  motor  converters. 

Bristol  Electrical  committee  have  accepted  the  following  tenders  : 
T.  Lovell  k  Sons,  for  superstructure  of  Shirehampton  sub-station, 
£419  ;  British  Thomson -Houston  Co.,  direct  current  switchgear  for 
Avonmouth  Dock,  £177.  5.s.  ;  and  Siemens  Bros.  Dynamo  Works, 
two  power  distribution  boards  at  Avonbank,  £365.  I4s. 

Burnley  Covmcil  have  accepted  the  tender  of  Hurst.  Nelson  &  Co. 
for  five  tramcar  bodies  at  £339  each,  and  that  of  the  British  Thomson- ■ 
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BLBCTRICITY  SUPPLY  TABLES  AND  DATA. 


The  Series  of  comprehensive  Tables  of  Statistical  and  Engineering 
Data  relating  to  Electricity  Supply  Undertakings  of  the  United 
Kingdom  for  Lighting,  Power  and  Traction,  are  now  completed 
and  can  he  obtained  price  6s.  6d.,  post  free  78. ;  or  printed  on  hard 
paper  at  88.  6d.  per  copy. 

The  book  contains,  in  addition  to  the  above-mentioned  Tables 
for  the  United  Kingdom,  Lighting,  Power  and  Traction  Tables  of 
Colonial  and  some  of  the  important  Foreign  Electricity  Supply 
and  Tramway  and  Railway  Undertakings. 

The  complete  set  of  Tables  forms  an  exceedingly  valuable  group 
of  data  and  statistics  in  a  form  specially  designed  for  ready  refer- 
ence and  comparison. 

An  Index  to  the  entire  group  of  Tables  precedes  the  main  sheets. 


Houston  Co.,  for  the  electrical  equipment  at  £262.  10s.  per  car. 
The  trucks  are  to  be  made  in  the  shops  of  the  Corporation  tramwa_v 
department  at  £110  per  car.  and  the  accessories  at  £82.  Is.  lOd.  per 
car. 

Stockport  Council  have  placed  an  order  with  W.  A.  Shaw  &  Co. 
for  putting  the  assembly  hall  and  fire  station  into  telephonic  com- 
munication. 

Bradford  Corporation  have  acce])ted  the  tender  of  Hadfield's 
Steel  Foundr\-  Co..  for  steel  points,  crossings.  &c..  at  £4.5.5.  and  that 
of  CoUinson  Bros,  for  wiring  the  tramway  offices  at  Hall  Ings  at  £146. 

Reigato  Council  have  acce])ted  the  tender  of  Isaac  Storey  &  Sons 
for  condensing  plant  and  cooling  tower  at  £93.5.  There  were  seven 
t'nders,  ranging  from  £2.465  to  £1,314. 

Malvern  Council  have  placed  an  order  with  the  British  Insulated 

6  Helsby  Cables  for  cable  for  the  Malvern  Wells  extension. 

The  Lancashire  Dynamo  &  Motor  Co.  have  received  an  order  for 
a  three  wire  hand  reversible  booster  for  Manchester  Corjioration. 

Torquay  Council  have  accepted  the  tender  of  Belliss  &  Morcom 
for  a  steam  engine  at  £1,365. 

Canterbury  Council  have  placed  an  order  with  G.  E.  Dashwood 
for  wiring  the  Corn  Exchange,  &c. 

The  Austral  Otis  Engineering  Co.  (.South  Melbourne)  are  making 
for  the  Electrolytic  Refining  &  Smelting  Co..  Port  Kembla  {X.S.W.), 
five  motor-driven  copper  converters,  each  10  ft.  6  in.  in  length  and 

7  ft.  6  in.  in  diameter,  which  will,  it  is  said,  be  the  largest  plant  of 
the  kind  in  .Australia. 

An  additional  .41drich  electric  ]iump  has  been  ordered  from  the 
.American  makers  (through  W.  &  .1.  Lempriere.  Melbourne)  for  the 
North  Broken  Hill  (X.S.W.)  mine. 

The  A.E.O.  Electrical  Co.  of  South  Africa  and  Hubert  Davies  &  Co. 
have  orders  for  motors,  of  100  h.p.  and  .50  h.p.  respectively,  for  the 
G.'ldenhuis  Deep.  Ltd.  (Transvaal),  mines. 

Dewsbury  Council  have  accejittd  the  following  tenders  : — 

Lancashire  Dynamo  Co.,  revcr.sible  booster  and  switihgear  :  Tudor 
Accumulator  Co.,  .storage  battery  ;  Callender's  Co..  traction  cable  and 
j)ilot  wire. 

Dublin  Corporation  have  accepted  the  tender  of  the  Greenniount 
Oil  Co.  for  Hiii)ply  of  machinery  oil,  &c. 

Surface  Condensers. — The  smface  condenser  department  of 
Messrs.  Willans  &  Kiil>iMsi>n.  Rugby,  has  received  during  the  past 
two  months  .several  important  orders  for  surface  condensing  (ilants, 
notably  five  .sets  for  the  Westminster  Electric  Sup|)ly  Corpn.  (per 
Messrs.  Kennedy  &  .Jenkin).  three  .set.s  for  .fapan.  oiu'  .set  for  Ednumtl- 
Hf)n's  Electricity  Corpn..  one  set  for  the  Miilish  .M.inncsmann  Tube 
Co.,  one  set  for  Dewsbury  Coporalion.  imc  set  for  \\'estern  .Australia. 
&o. 

Foreign    Contracts.— .\t    thi-   meeting   of    .Manchester  Corpora 
Ij.iii  Inst  week  it  was  resolved,  on  the  motion  of  .\Ir.  Howell,  that 
|t  III  all  iMscs  where  it  is  proposed  by  a  loinmitlee  to  give  a  contriict  to 
any  foreign  firm,  or  to  purclin.se  ^.'oods  of  foreign  manufacture,  the  chair- 
niiiri  of  Huih  eommittei'  mIkhiIiI  ilraw  the  ('(luniil'H  iitlcntion  tn  it   and 
e.xplain  the  reations  for  HCndin).'  n  iiiutnid  al)niml. 

BUSINESS  NOTICES. 

The  (Jilberl  .\rc  Laiii|i  Cn  Iimm- .ipponilnl  Ali-ssrs.  I'armiter.  Ilupe 
A-  Sugden.  .5(1.  Ellestiierestreel.  Iluline.  .Mariihester.  their  agents  for 
Lancashire  and  ^'orksliire.  .\  large  stock  of  Cilbert  slanilard 
apparatus  will  Ih'  kept. 

.Fobn  I'.  Beckett  and  .John  II.  Trolley  (trading  as  . I.  I'.  Beckett  & 
Co.),  electrical  engineers  anfl  contractors.  Victoria-street.  (Jl. 
Grimsby,  have  dissolved  partnership.      Debts  by  Mr.   BeekeK. 

The  parlnership  betwei^n  .fohli  Reginald  Wiley  .Mi.ldletoii.  .\l(d. 
iJaniels  and  Kras.  Wm.  Ilaleli.  i-lectrical  engitu-ers.  \\\.  KingslriM-l. 
l)ovcr,  has  been  rlissolved  so  far  as  concerns  .Mr.  Baleli.  wlur  retires. 
Debts  bv  .M-ssis,  Middlrtoii  A  Donifk  who  continue  a«  .Middleton 
4C.. 


IMPORTANT    NOTICE. 

Extra  Copies  of  "  The  Eleetrlcian  "  Special  Mining  Issue 
(July  10th,  1908),  are  obtainable,  price  1,-  nett  (post  free 
U.K.,  1/4  ;  abroad  1/6). 

Messrs.  W.  H.  Lockett  &  Co..  printer.?'  engineers  and  electricians' 
have  removed  to  Dean-street,  Fet-*er-lane,  E.C.  Telegrams  • 
Sedately.  London  ;    Telephone.   128.5  Holborn. 


Sa'e  by  Auction — M\55rs.  Home  &  Co.,  .S,  D.'lahay-street, 
Stiirey's  (iate.  Westminster,  S.W.,  will  sell  by  auction  at  the  Royal 
Ar.senal.  \\'oohvich.  on  Thursday.  Sept.  24.  at  11  a.m.  unserviceable 
and  absolete  stores,  including  quantities  of  iron,  steel,  brass,  copper, 
gunmetal,  lead.  zinc,  phosphorobronze.  &c..  hand  cranes,  lathes, 
machines,  electric  cable,  telegraphic  instruments,  electric  lamps, 
porcelaiii  insulator  cups,  cut-out.s,  &e.  Lots  may  be  viewed  at  the 
Royal  Arsenal  Woolwich,  on  Monday.  Tuesday,  and  Wednesday, 
|)revious  to  and  on  morning  of  sale.  Catalogues  at  the  War  Office. 
Whitehall  :  the  Ordnance  Office.  Tower  ;  and  the  Ordnance  Office. 
Royal  .\rsenal.  Woolwich.     See  also  an  advertisement. 

Plant  for  Sale.— The  L.  &  X.W.  Railway  Co.  have  displaced 
electric  lighting  plant  (Westinghouse  engine  and  Byng-Hawkins 
dynamo)  for  sale.  Can  be  .seen  on  application  to  Electrical  Depart- 
ment. L.  &  X.W.  Railway,  Carlisle.  Offers  to  the  secretary  (Mr.  .7. 
Bishop).  Euston  Station.  London.  N.W.  See  also  an  advertisement. 
Offers  are  invited  for  a  25  h.p.  n<mi.  improved  com])ound  Robey 
engine  and  a  25  H.r.  nom.  loco,  boiler.  The  plant  is  in  good  condi- 
tion, .suitable  for  electric  generating  jilant.  and  can  be  seen  by 
appointment.  Communications  to  .Mr.  .A.  H.  .Millar,  chief  librarian. 
.Albert  Institute-buildings.  Dundee.     See  also  an  advertisemenl. 

Mr.  Hy.  Quartermaine.  Woking,  advertises  for  sale  some  electric 
lighting  ]ilant.  inehiding  two  Alley  &  .Maclellan  steam  engines 
coujjled  direct  to  two  Mavor  &  Coulson  dynamos,  switchboard, 
I'ritchett  &  Gold  battery,  two  electric  motors,  two  Davey  Paxman 
boilers,  two  Worthington  pumi)s.  &c. 

Patents  Development. — The  proprietors  of  the  following  patents 
are  desirous  of  entering  into  arrangements,  by  way  \oi  licence  or 
otherwise,  for  exploiting  same  and  ensuring  their  full  development 
and  practical  working  in  this  country. 

Patent  No.  19,979,1904  for  "  Improvements  in  Magnetic  Wheels  or 
Electromagnetic  Motors."  Applications  to  Messrs.  Hase'itine.  Lake  k 
Co.,  7  and  8,  Southampton-buildings,  Chancery-lane,  Loudon,  W.C. 

Patent  No.  5,551/1900,  relating  to  apparatus  lor  convertnig  alter- 
nating into  direct-current,  or  vice  versa.  Ajiplieations  to  Messrs, 
Cruikshank  &  Fairweather,  65,  Chancer3'-lane,  London,  W.C. 

Patent  No.  15,174  1899,  relating  to  "Annunciators  used  in  connec 
tion  with  Electric  Signalling  Apparatus  in  Hotels.  &c."  Applications 
to  Messrs.  Lloyd  Wise  &  Co.,  46,  Lincoln's  Inn  FieMs,  London,  W.C. 

Patent  No.  11,058  1906,  relating  to  "Improvements  in  Electric 
Circuit-breakers.  '  Ap|)lications  to  .Messrs.  Lloyd  Wise  &  Co.,  4S, 
Lincoln's  Inn  fields,  London,  W.C. 

Further  particulars  of  the  .above  patents  are  given  in  a  Ivorliseinents 
on  another  page. 

CATALOGUES,  &c. 
•lanilnn  Litmps. — Messrs.  Drake  \-  (iorhaiii  have  ready  two  book- 
lets giving  details  of  .landus  and  Regenerative  arc  lamps  and  the 
.landus  enclosed  arc  lamp.  The  latter  have  been  before  the  trade 
for  manv  years  and  do  not  require  any  description.  The  former 
was  first  commercially  launched  about  the  middle  of  the  lighting 
season  last  year,  and  .some  parlicidari  will  bi'  found  in  Thr  Klcrlriritin. 
\'ol.  l/.\,  p.  76<l.  The  cost  of  carbons  is  Jd.  per  hoin-.  and  the  energy 
eonsiim|)tion  tl-22  watts  |)er  candle-power. 

I'huliiijruiihir  Arc  lAimps. — The  Electrical  Coinpaity  send  us  a 
further  list  (No.  2S8)  which  contains  some  useful  information  on  the 
subject  of  arc  lamps  for  studio  work,  engraving.  pbotogra|>hy.  &c. 
The  lamps  arc  supplied  on  suilabli'  stanils  with  ri'tlectcd  arrange- 
ments for  adjusting  the  angle  at  which  the  light  is  delivered.  In- 
terested customers  will  liiid  a  iinml»'r  of  types  from  whii'h  to  make  n 
selection. 

Mininliirr  /xi»h;<-<.  -Mes.srs.  Neville.  Williams  &  Co.,  .Southwark- 
strcet.  London,  S.E.,  i.ssue  a  neat  pocket  eatalogiie  of  Howard 
miniature  lamps  ntade  in  a  variety  of  styles  and  sizes,  for  eaiulle 
til  I  ings.  poiket  lamps,  miners'  lamps,  telephone  switchboards,  cycle 
and  automobile  lamps,  &-c  The  lamps  are  supplied  bir  high  voltage, 
both  for  series  and  paralli-l  wurkiiig.  and  aNo  for  use  with  batli-ries. 

Siiimlt>i.i  Tiihind.  The  catalogue  of  BenediiM  nickel  seande.Hs  tub- 
ing is  beliiji  piiblislu-d  by  .Messrs.  W.  (u'ipel  ,1  Co..  St.  Thomas  street, 
S.lv  This  ile.scribes  how  the  tubing  is  manufactured  and  the  various 
usi-s  to  which  it  can  be  put.  It  Is  strongly  ri'i-omineniled  for  eoii- 
il  Miser  tiilH's  and  nil  cla.H.HeH  of  piping  work  in  which  it  is  necessary 
to  avoid  inlemal  corrosion. 
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BANKRUPTCIES,  LIQUIDATIONS.  &c. 

Geo.  H.  Smith,  electrical  ers'iser,  15,  Ashley-road,  Altrinchatu, 
has  leen  adjudicated  bankrupt.  The  first  meeting  of  creditors  will 
take  place  on  Sept.  HI  at  theO.R.'s,  Uyrom-street,  Manchester. 

A  first  dividend  of  l'>s.  will  be  payable  on  Sept.  14,  at  5,  Lime- 
street,  London.  E.C.,  in  the  liquidation  of  the  Empire  Electric  Light 
&  Tower  Co.  (Ltd.) 

The  Gratze  I'atents  &  Engineering  Syml,  Ltd.,  is  being  wound  up 
voluntarily  and  Mr.  S.  Cole,  9  and  10,  I'ancraslane,  London,  K.C., 
has  been  appointed  li(iuidator.  A  meeting  of  creditors  will  bo  held 
on  Sept.  1-1  at  Cannon-street  Hotel,  London,  E.C. 


PATENT  RECORD. 


10,172 


10,34H  KiTSEE. 
10,344  Lynde. 
10,358   Booth. 


Incandescent   lamps. 


transmissions.* 


APPLICATIONS  FOR  PATENTS. 

Note. — The  undermentioned  Applications  [except  those  marked^)  are  no 
open  to  public  insjicclion  until  after  acceptance  oj  Complete  Specifications 
Those  marked  +  are  open  /or  inspection  12  months  ajter  the  date  attached 
to  them,  if  they  have  not  been  published  previously  in  the  ordinary  course. 
Names  within  parentheses  arethose  of  communicato  rs  of  inventions.  When 
Complete  Specification  accompanies  apjilicalion,  an  asterisk  is  affixed. 

May  11.   1908. 

10,150  Erdmann.     Preventing   collision    between   ships    by    nican.s   of 
electric  waves.* 

10,157  Turner  &  Dixon.     Electrical  controlling  devices. 

10,168  Simpson.     (Simpson    &    Adimson,  India.)     Trolley  heads  for 
electric  vehicles. 

10,171   SiEjiENS  Bros.  &  Co.     1!  ducing  reHex  action  at  points  of  con- 
nection (  f  conductors  differing  in  values  of  electrical  properties. 
(Application  for  Addition  tn  !l273/0().)* 
Siemens  Bros.   &  Co.      (Siemens  &   Halskc  A.-G.,  Germany.) 
Telephone  jacks.* 

10,211    Pollock  &  Wekd.     Insulators.     (Date  applied  for,  9/5/07.)*t 

10,238  CowpER-CoLES.     Generation  of  power. 

May   12.   1908. 
10,241   (!aydon  &  Park.     Non-conducting  accumulator  bag. 
10,244  Tho.ms  &  llossup.     Electro-deposition  of  metallic  alloys. 
10.2li9  RrzitKA.     Arc  lamp.* 
10.273  Snvder.     .Sanding  apparatus.* 
10,317  MER.SHON.     Insulatiug    supports    for    high-tension    conductors. 

(Date  applied  for.  21/5/07.)*t 
10,339  Lewis.     Elcc  trodc  for  arc  lamps. 
10,;?41   B.T.-H.    Co.     (A.E.G.,   Germany.). 
May   13.   1908 
Systems  of  electrical  wav 
Incandescent  vapour  bvirnei's. 

Electrical  controller  for  ""  dimming  "    electric  lights. 
10,378  Cornelius.     Electric   furnaces. 
10.394  Siemens    Bros.    &   Co..   &   Ferkeira.     Electrically   operating 

railway  and  like  signals.* 
10.406  Garrard  &  Ferranti,  Ltd.     Control  of  electric  circuits. 
10.431   Hatfield.     Voltameters. 

May  14,   1908. 
10.433    LuLOKS.      Frequency  meter. 

10.478  CoatesA  Patrick.     Electric  ignition  nn  gas  engines. 
10.489  Di(!nv.     Electric  lampholder.* 
10,5<)7  Peter.so.n    &    Callender's    Cable    and    Con.struction    Co. 

Fle.\ii)le  coiirluctors  exposed  to  mechanical  tension. 
1(»..)20  .\ew  Ignition  Synduate  &  Sandy.     Electrolyte. 
10..-)21    Boult.     (O.  .\.  .Miller  Treeing  Machine  Co..  U.S.)     Elcclrically- 

heatcd  tools. 
10.535  Cohen.  C'ramek  &  Geipei..   Manufacture  of  lablcs  and  of  material 

for  use  therein. 
10,531)  Clothier  &  Reyrolle  &  Co.     Switch  gear. 

May  15.   1908. 
I0,.539  Berry.     Electric  hammer  worked  by  electrical  current. 
10,552  Henshaw  &   Swindells.     Controlling  trolley  poles  nf  electric 

cars.      (.Application  for  .Addition  to  2.5.415/05.) 
10,.577  Donati.     .Alternatini.!    current    regulators,     (l)atc    ajiplii-d    for. 
15/5/07.)*t 
B.T.-H.  Co.      (G.E.  Co..  U.S.)      Incandescent  lamp  filaments. 
1. BENDERS.      Electric  fire,  and  burglary  alarnL 
Fy'NN.      Alternate  current  motors. 
10,614  Hookham   &    Hoi.DEN      Electrolytic   meters.     (.Application   for 

-Addition  to  3.327/05.) 
10.62ti  &   10,627  Anders.     Electrical  driving  devices  particularly  for 
clocks.     (Date  applied  for.  1 1/9/07. )*t 

10.631  Plsohin.     Disinfector  for  telephone  receiver  and  transmitter. 

10.632  Paterson  &  D.vrk.     Clamping  device  for  brushes  of  switches.* 

.May  16.  190S, 
10,680  British  Prometheus  Co.,  Cooper  &  Sharp.     Safety  devices 

for  electric  heating  apparatus  for  liquids. 
10,687  Thayer.     Electric  vehicles.* 
10,690  Giminoham.     Incandescent  lamps. 
10,696  Burns  k  Sylverlvte  Electric  La.mp  Co.     Electric  lamn. 


10..59O 
I0..59I 
10.611 


10,(>97 
10,699 
10,712 


10.719 
10,723 
10.729 

10.739 
10,7.VI 

10.760 

10.764. 

10.769 

10,773 
10,784 

10.792 

10,808 
10,820 

10.829 
10.838 
10,845 

10,848 
10,856 

10,860 
10,878 
10,885 

10,889 

10,891 

10,893 


4.713 
8,842 
9.397 
10,072 
10,293 
11.288 
11.3.52 
11,459 
11,471 
11.695 

11.794 
11.874 

12,238 

12,353 

12.368 
12,369 
12,406 

12,436 
12,578 

12.633 

12,6.34 

12.li35 
12.636 
1 2,857 
12,!K)2 
12,969 

13.032 
13,285 

13,596 
14,572 

15,012 
15,050 
15,412 
15,878 


Rocs.     Arnuiturea  for  dynamo  electric  machines.* 

MAXi^E.     (.T,T.  Piat,  Reunion.)     Telegraphic  relays, 

Coi.Lis,   Kxi.EY  &    I.ErrNER.      Klectric  light  liftings  for  railway 

and  like  carriages. 

May   18,    1908. 
Van  Raden.      Magneto-electric  ignition  ajiparafus. 
Fii.Lis.     .Surface  contact  for  electrical  traction, 
.Mark  &  Chalmers.     Telephone  receivers,  which  may  be  used  as 

transmitters. 
Summers  &  Hill.     Operating  lock  holts  by  electricity. 
Beves    &    British    Prometheus   Co.     Regulating   current    in 

electric  heating  appliances.  ,  ,, 

Uritisii  Promkthei  s  Co.,  Cooper  &  Sharp.     Luminous  electric 

radiators. 
10.7li7  &  10.7ti8  Tate.     Storage  battery  plates.     (Date  applied 

for.  20/12/07.     Comprised  in  28.132  20/12/07.)* 
Tate.     Storage    battery    plates.     (Date   applied    for.    20/12/07. 

Comprised  in  28.106  20/12/07.)* 
Rock.      Holders  for  electric  lamps. 

.loHNsoN-LuNiiEi.i.    Klei  TKK     'I'raition    Co.    &    Prr'E.      Con- 
trolling electric  motors  for  tranuais,  lifts  and  the  like. 
Nettlev.      Electric  radiators  or  beaters. 

May   19,   1908. 
DoRMAN.      Producing  pure  metallic  filaments. 
Wood    &    Wood.     Anti-vibrating    lead    terminal    for   electrical 

ignition  motors. 
KiTSEE.      Electrical  conductors.* 

Best.     Electrically  igniting  miners'  safety  lamjjs  ui  mines. 
Crompton    &    Co..    .Macfarlane   &    Buroe.      Dynamo-electric 

machines.* 
Berryman.      Electric  terminals  or  clamps. 
Cotton.     Electric    ignition    devices    for    invcrti-d    incandescent 

gas  burners.* 
Jones  &  .Tones,  jun.     Electrical  time  switches. 
Paschen.     Regulating  the  degree  of  hardness  of  Rontgen  tubes.* 
Wolfram-Lampen   A.-G.     Manufacture  of  filaments  for  incan- 
descent lamps.     (Date  applied  for.  29/11/07. )*t 
Chaudet,  ni'e  Warnent.     Carbon  holders  for  arc  lamps.     (Date 

applied  for.  29/1 1/07. )*t 
Wolfram-Lampen  A.-G.     Manufacture  of  filaments  for  mean- 

descent  lamps.     (Date  applied  for,  7/10/07. )*t 
Chamberlain  k  Hookham  &  Holden.     Electricity  meters. 


SPECIFICATIONS   PUBLISHED. 

1907  Specifications. 
Fessenden.     Transmission  of  energy  by  electromagnetic  waves. 
iSchattner.     Electric  motor  controllers. 
De  Pont.     Compositions  suitable  for  insulation. 
B.T.-H.  Co.  (G.E.  Co..  U.S.).     Electric  motor  control  systems. 
Collins.  Hayes,  k  Watson.     Trolley  heads. 
Fynn.     .Alternate  current  motors. 

Bruce.     Electric  whistles  or  sound  signalling  apparatus. 
k  11.520  Tucker.     Switches. 
Cowper-Coles.     Electro-deposition  of  metals. 
Amalgamated    Radio-Telegraph    Co.     (Seibt).       Radio-tele- 
phony. 
Lang.     Control  of  electric  motors. 

Siemens  Bros.  Dynamo  Works  &  Poynder.     Combined  elec- 
trical and  mechanical  systems  for  the  storage  of  power. 
B.T.-H.     Co.     (A. E.(;. ).'  Systems     for     electrically     operating 

railway  signals,  points  and  the  like. 
Austin.     Receivers  for  wireless  telegraphy.     (Date  applied  for, 

29/5/Oti.) 
Lehmann.      Electric  amperemeters,  voltmeters.  &c. 
Brzeski  &  Strauss-Coli.in.     Arc  lamps.        , 
Sedgwick.     Electric  apparatus  for  communicating  between  one 

part  of  a  vc.s,scl  and  another,  and  for  analogous  )niri>oses. 
Sciple.      Cross  arms  for  Iclegrapli.  telephone,  or  ollu-r  wires. 
Hey'LAND.     Self- regulating  electrical  machines  for  alternating  or 

direct  current.     (Date  applied  foi-.  30/5/06.) 
Galletti.     Producing  electric  oscillations.     (Date  applied   for, 

29/1/07.) 
Galletti. 

9/3/07.) 

(Jalletti.     Wireless  telegraphy,     (Date  applied  for.  29/12/06.) 
Galletti.      Wireless  telegraphy.     (Date  applied  for,  24/1/07.) 
ToNRV.     Ball  and  socket  joints  for  electric  light,  and  like  fittings. 
Quint.     Enc  lo.sed  arc  lamps. 
Hellmann.     Devices  for  effectuig  electric  synchronous  working 

of  two  apparatus. 
Eastwood,     .Systems  for  electric  railways. 
Ellison.     Circuit    breakers    for    the    protection    of    altc-rnaling 

current  induction  motors. 
.Jahr.     Wireless  telegraphy. 
Haywood,  &  McKenzie  k  Holland.     Electrically  detecting  the 

position  of  switch  tongues  and  locking  bolts  of  railway  points. 
Ross.     Magnet  or  solenoid  coils  for  electrical  apparatus. 
y.\TES,     Electric  fire  and  burglar  alarm. 
Walter,     Receivers  for  wireless  telegraphy. 
Siemens    Bros,    cfe    Co.    &    Grimston.     Electrically-controlled 

selective  switch  and  a  transmitter  of  current  impulses  for  use 

therewith. 


Producing  electric   oscillations.      (Date  applied    for. 
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COMPANIES'  MEETINGS  AND  REPORTS. 

— « — 

CITY  OF  YORK  TRAMWAYS  CO.— At  the  meeting  on  Wednesday  Mr. 
W.  H.  Thackwray  snid  the  light  railway  order  of  the  Corporation  had 
been  .settled  and"  only  awaited  the  completion  of  certain  formalities 
before  receiving  conliVmation.  He  hoped  the  Corporation  would,  in 
course  of  time.take  over  the  .system  and  relieve  the  company. 

DIRECT  WEST  ISDIA  CABLE  CO.  (LTD.)--The  accounts  for  the  year 
ended  .June  30  show  an  available  sum,  after  providing  for  debenture 
interest,  and  including  £30,047  brought  forward,  of  £36.196.  The 
directors  recommend  a  further  dividend  of  3  per  cent.,  making  the 
usual  distribution  of  6  per  cent,  for  the  year,  leaving  JE33,496  to  be 
carried  forward.  During  the  year  debentures  have  been  paid  oil  to 
the  amount  of  £6,100,  leaving  i50,900  outstanding. 

DUMBARTON  BURGH  &  COUNTY  TRAMWAYS  CO.  — At  the  meeting  on 
Friday  JIajor  C.  Heaton-EUis  congratulated  the  .shareholders  on 
having  the  whole  of  the  tramway  line  from  Dalmuir  to  Ballooh.  and 
from  Alexandria  to  .Jamestown  (with  the  exception  of  a  few  yards) 
completed  and  in  full  working  order.  Traffic  receipts  were  very  satis- 
factory, and  they  might  rest  assured  that  they  had  a  valuable  property 
capable  of  showing  considerable  increase  on  presentsatisfactor3'  results. 
■  HALIFAX  &  BERMUDAS  CABLE  CO.  (LTD  )— The  accounts  for  the  year 
ended  .Tune  30  sliow  an  available  sum,  after  providing  for  debenture 
interest  and  including  £17,848  brought  forward,  of  £20,9*3.  The 
directors  recommend  a  further  dividend  of  2h  per  cent.,  making  the 
usual  distribution  of  5  per  cent,  for  the  year,  leaving  £17,193  to  be 
carried  forward.  During  the  year  debentures  ha\e  been  paid  off  to 
the  amount  of  £9,300,  leaving-  £19,600  outstanding. 

MANSFIELD  &  DISTRICT  TRAMWAYS  CO.— The  directors'  report  for 
the  year  ended  Dec.  31  states  that  receipts  show  a  substantial  in- 
crease, but  expenses  were  somewhat  heavier  than  anticipated.  After 
paj'meut  of  debenture  interest  and  preference  dividend  the  balanc 
(£888)  lias  lieen  carried  forward. 

UNITED  ELECTRIC  CAR  CO.  (LTD.)— The  report  for  the  year  ended 
June  30  states  that  after  paving  debenture  interest  (£2,500)  and 
charging  £5,677  6s.  5d.  for  depreciation,  the  profit  is  £7,091.  lis.  5d., 
added  to  £5,095.  10s.  3d.  from  last  year,  making  £12,187.  Is.  8d.  De- 
ducting preference  dividend  to  Dec.  31  (£3.000).  the  available  balan::e 
is  £9,187.  Is.  8d.  The  directors  reconnnend  payment  of  the  balance 
preference  dividend  (£3.000)  carrvnig  forward  £6,187.  Is.  8d. 

YORKSHIRE  ELECTRIC  POWER  CO.— During  the  half-year  ended 
.June  30  the  receipts  from  the  sale  of  energy  and  for  work  done  for 
consumers,  itc  ,  amounted  to  £8,698.  9s.,  against  £7,293.  13s.  5d.  for 
the  preceding  half-year.  Protit  amounted  to  £1,249.  16s  ,  against 
£836.  10s.  5d.  After  payment  of  mortgage  interest  the  profit  w-as 
£363.  6s.  lOd.,  against  a  loss  of  £139.  2s.  11.  The  directors  consider 
this  increase  satisfactorv  in  view  of  the  general  slackness  of  trade  and 
the  still  prevailing  high  price  of  coal.  At  June  30  agreements  had 
been  entered  into  with  consumers  for  a  totiil  of  6,578 kw.,  an  increase 
of  1,030  kw.  duiing  the  six  months.  Most  of  these  agreements  were 
made  during  the  latter  part  of  the  half-year,  and  the  consumers  are 
not  yet  connected-  Mr.  A.  H.  Meysey-Thompson  has  been  elected  a 
director  in  place  of  Sir  Richard  Mottram  retire<l. 


NEW  COMPANIES,  STATUTORY  BETURNS, 
RECEIVERS  AND  MANAGERS,  &c. 


NEW  COMPANIES. 

ELECTRICAL  &  ENGINEERING  SUPPLIES  CO.  (LTD.)  99,423).- Reg. 
Sept.  5,  c;ipital  £1,000  in  950  preferred  onlinary  sliares  of  £1  each  and 
1,000  founders'  shares  of  Is.  each,  to  carry  on  the  business  of  manufac- 
tuicrs  of  and  dealers  in  electric  light  apparatus,  conduits,  dynamos, 
lamps,  fittings  and  accessories,  electric  accumulators,  motors,  bat- 
teries, &c.  Private  comp.'iny.  First  directors,  J.  A.  Nones  and  \V.  H. 
Tayh)r. 

H.  HOOPER  &  CO.  (LTD  )  (99,38?.)— Reg.  Sep.  2,  capital  £5  000  in 
£1  shart.s  (3,000  6  |)er  cent,  cumulative  preference),  to  ac(]uire  Inisi 
ness  of  electrical  engineer  and  contractor  carried  on  as  H.  Hoo|)er  & 
Co.  I'livate  com|mny.  First  directors,  J.  H.  Bulkley  and  H.  Hooper 
((wrnianeiit  managing  directors^  Reg.  oIKce,  181,  High-street,  Lewis- 
ham,  London,  S.K. 

VICTORIA  OARAGE  &  ELECTRICAL  CO  LTD.)  (99,389.)— Reg.  Sept.  2, 
capital  tl.SCO  Ml  £1  -hiiir.u,!.!  ii(.'i|uiic  thv  businesses  carried  on  as  the 
Victoria  <iarage  A  KIcctrical  Co.  and  the  Stour  Cycle  A  Motor  Depot. 
Privati^  company.  First  direitors,  Iv  J.  Swift,  (managing),  U.  Thomp 
son  and  A.  Turner.     Iteg.  nilice,  68.  .lohn  stiii't.  ('ovciiii'\ . 

STATOTORY  RETURNS. 

BERRY  CONiTaUCTION  CO.  (LTD.)  Return  to  July  3  ^'i\CH  capital 
as  £10,000  in  £1  -li.in  s,  idl  nf  whirli  have  been  taken  up.  £lper 
share  has  liccn  called  up  on  4. GOO  ami  £i,219.  5s.  has  been  received, 
leaving  t750.  15s.  in  ariears.  6,000  shai-es  are  considered  us  fully  paid. 
.^IortiJaues  and  duirges,  nil.  (Xominnl  capital  since  incrciisi'd  to 
£15,000  in  fl  sliar.-i 

C*LLENDER8  CABLE  &  CONSTRUCTION  CO.  (LTD  ) -Return  to  .lune  4 
gives  capital  £500.000  in  60.000  ordinary  and  40,C00  preference  sliares 
of  £5  eneli,  of  which  35,000  ordinary  ami  40,COO  preference  luivr  been 
taken  uri.  £6  per  share  has  been  called  up  on  16,000  ordinal  v  and 
40,000  jireferenie  and  £275,000  has  been  received.  £  100,000  is  ron-i"de:cd 
as  paid  on  20,000  <ird inn ry.     Mortgage-i  and  charges.  £300,000. 


CHADBURN'S  (SHIP)  TELEGRAPH  CO.  (LTD.)— According  to  return  to 
.Iulyl4,  cai)ital  is  £120,000  in  60,000  ordinary  and  60,000  preference 
shares  of  £1  each,  all  of  which  have  been  taken  uii.  £1  per  share  b:is 
been  called  up  on  50,0.'0  preference  and  50.000  ordinary  and  £100,000 
has  been  received.  £20,000  is  considered  as  paid  on  10,000  preference 
and  10,000  ordinary.     Mortgages  and  charges,  nil. 

ElECTRIC  &  GENERAL  INVESTMENT  CO.  (LTD  )  -The  capital  in  return 
to  Aug.  11  is  .€200.000  in  20, COO  ordinary.  ICO  founders' and  19,900 
preference  shares  of  .£5  each,  all  of  which  have  been  taken  up.  £1 
per  share  has  been  called  up  on  the  ordinary,  and  £5  per  .share  on  the 
founders'  and  preference  shares  .md  £120,000  has  been  received. 
Mortgages  and  charges,  £10,000. 

INDIAN  ELEC.  SUPPLY  &  TRACTION  CO.  (LTD.)— The  capital  in  return 
to  July  13  is  £600,000  in  £5  shares,  of  which  1,007  have  been  taken  up. 
£4.  10s.  per  share  has  been  called  up  and  paid.  Mortgages  and  charges, 
£125,000. 

SLOAN  ELECTRICAL  CO.  (LTD.)— In  return  to  July  22  capital  is 
£15,000  in  5.000  A.  5,030  B  preference  and  5,000  ordinary  shares  of 
£1  each,  of  which  5,000  A,  4  B  preference  and  2,750  ordinary  have 
been  taken  up.  £1,254  has  been  piid  on  4  B  preference  and  1.250 
ordinary,  and  £6,500  is  considered  as  paid  on  5,030  A  preference  and 
1.500  ordinary.    Mortgages  and  charges,  nil. 

J.  G.  WHITE  &  CO.  (LTD.)— According  to  return  to  Julv  13  the 
capital  is  £300,000  in  15,000  preference  shares  of  £10  each  and  50,000 
ordinary  shares  of  £1  each,  all  of  which  have  been  taken  up.  £150,000 
has  been  paid  on  the  preference  and  £50,000  is  considered  as  paid  on 
the  ordinary.     Mortciages  and  charges,  nil. 

RECEIVERS  AND  MANAGERS. 

LONDON  ELECTRIC  LAMP  CO.  (LTD.) -Notice  of  the  appointment  of 
F.  Cieoghegan,  C.  A.,  8,  Old  Jewry,  E.C.  as  receiver,  on  Aug.  21,  1908, 
under  powers  contained   in   1st  mortgage  debenture  dated  Dec.  18, 
1907,  has  been  filed  pursuant  to  sec.  11  (2)  of  Companies  Act,  1907. 
FOREIGN  COMPANY. 

COMPAGNIE  GENERALE  DELECTRICITE  DE  LOURENCO-MARQUES.— 

Particulars  tiled  Aug.  18.  Capital  Fr.  1.250,00J.  in  shares  of  Fr.  100 
each.  Reg.  in  France.  Directors,  H.  E.  M.  Bourke,  A.  M.  liillington 
and  A.  David.son  (London),  M.  L'Epine  (Paris)  and  H.  Saner,  >I.D. 
(London  and  Bulawayo).  British  address,  488  22,  Salisbury  House, 
E.G.,  where  Mr.  J.  W.  Clark  is  authorised  to  accept  service. 


CITY  NOTES. 


MEMORANDA  (Sept.  3).— Bank  rate  24  per  cent,  (since  May  28, 1908). 
Price  of  silver,  23^ — 23}sd.  per  oz.  Consols  86,'^ — 86,'s  for  money  and 
86Jj;-86x'p,  for  account.  Consols  Pay  Day,  Oct.  1  ;  Stock  and  Shares 
Continuation  Day,  Sept.  28  ;  Ticket  Day,  Sept.  29  ;  Pay  Day,  Sept.  30. 

Prices  of  Met.4LS  (London). — Copper,  cash,  61,',; — 61J  ;  three 
months,  61i;!— 61'.  Lead,  English,  13i— 13|  ;  foreign,  134—138 
Spelter,  foreign  cash,  19^-191.  Tin,  Fine  Foreign,  130J— 130g.  three 
months,  151g — 131*.  Iron,  Cleveland,  cash,  52/4,  two  and  three 
months,  52, 2^62  4."  

BRITISH  ELECTROMOBILE  CO.  LTD.)— The  first  annual  leiwrt  states 
that  trading  during  the  period  ended  March  31  resulted  in  a  loss  of 
£2,411.    A  rearrangement  of  the  finances  of  the  company  is  outlined. 

BROMLEY  (KENT I  ELECTRIC  LIGHT  &  POWER  CC^LTD.)— The  directors 
have  declared  a  dividend  at  the  lato  of  4  per  cent,  per  annum  on  the 
ordinary  sliares, 

CANADIAN  GENERAL  ELECTRIC  CO.  (LTD.)— The  directors  announce  a 
dividend  of  1^  per  nut.  on  the  common  stock  for  the  t)uarter  ended 
30th  iiist. 

COMPAGNIE  INTERNATIONALE  DELECTRICITE  GAZ  ET  EAU  (SOC. 
ANON.) — This  company  has  been  formed  in  Bru.ssels,  with  a  capital  of 
Fr.  12,000,000,  to  construct  and  work  electricity,  gas  and  wat<.>r  works 
in  \arious  parts  of  the  world.  The  Anglo-French  Industrial  Syiid.  of 
London  is  interested  in  the  new  venture. 

DAVIS  &  TIMMINS  (LTD.)— The  directors  recommend  payment  of  6 
]ier  cent,  prcferen  -c  di\  idend  for  the  six  months  to  .Tunc  30. 

DEUTSCH  SUDAMERIKANISCHE  TELE3RAPHEN  OESELLSCHAFT  We 
m.iy  add  to  tlic  iiit(inii:ition  given  in  <<\iv  l;isl  issue  (p.  781)  regard- 
ing this  new  liciman  sulimiriiic  t  Icgr.iph  iiiin()an\  the  following  par 
ticulars  ;  The  lirst  niembers  of  the  board  are  Regierungsrat  S.  Samuel 
(president),  (jcli.  Oberrogierungsrat  Josef  Hosier  (vicr-presideiit\  Dr. 
lug  Kmilvon  (iuille.'iumennd  MeirenMax  \i>n(inilleaume,LouisUagen, 
Kail  von  dcr  Herlicrg  W.  Mnlhr  and  H.  Witting  The  following  will 
jiiin  till'  lioiird  after  the  tirsi  general  meeting  of  the  company  :  Huron 
Emil  von  Oppenheini.  Di .  Springer,  Prof.  Hemhaid  Salomon.  Herren 
Fi.iii/  Clnutli,  T.  Mill  tliiillciiiiini-.  H,  M:irks  and  0,  Michels. 

DUNDEE,  BROUGHTY  FERRY  &  DISTRICT  TRAMWAYS  CO.  (LTD.)  — 
The  diiccliiis'  report  fur  the  Mar  I'lided  .Inly  31  slates  lliat  prolil 
stands  at  £3.324,     Tlir  i':ii  mugs  nf  I  lie  train". lys  have  risen  to  ll'<i,60?. 

FELTEN  &  GUILLEAUME  LAHMEYERWERKE  AG.  The  directors  of 
this  companv  liavc  deciilcil  to  increase  the  share  capital  from  20,000,000 
marks  (£1.000.COOl  loJ25,000,000  (£1,260,000)  by  ollering  new  shares  to 
existing  shareholders.  It  is  proposed  also  to  issue  &,0(X),000  marks 
(£250,000)  of  4A  per  cent,  bonds. 

R03ARI0  ELECTRIC  CO.  (LTD  )— The  directors  have  declared  ii  divi 
rleiid  of  ,V.  iier  share  on  the  lirst  and  secoiul  prefcreuco  sliares  and 
Is,  3d,  pet'^imie  on  the  oid'iiiir\  shares,  payable  Oct.  1. 

BAO  PAULO  TRAMWAY.  LIGHT  &  POWER  CO.  (LTD.)— A  tpiailerly 
dividenil  of  H  |"ci  cent.  hai.  been  ilecUied. 
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ELECTRIC  TRAMWAY  AND  RAILWAY  TRAFFIC     I  ELECTRICAL  COMPANIES'  SHARE   LIST. 


RECEIPTS. 


Lin« 


Week 
ended. 


Aberdeen  OorporiUon  '  Sept 

Alrdrto  Aug 


Sipt. 


Aug. 
Sept. 


Aug. 

Sept. 


Aug. 

Si-p! 


.Vug. 
Sept. 


Aug. 
Sept. 


Aug. 
Sept. 


Aug. 
S  pt. 

Aug. 
Sept. 


Aug.  28 
..      2j 

Sept.    3 

..        5 

5 


Anglo-.\rgentlne 

Ayr  Corporation 

Baker  SI.  &  Wstcrloo  Bj.... 

BuDnley 

Barrow  

Bath  Electrlo  Tram^,  Ltd.- 

BirkenbDad  Corporation  ... 

BimilngbAin  CorpoiatiOD... 

Binuingbam  &  Mid 

Blackburn  Corporation 

Blackpool  Corporation 

Blackpool  and  Fleetwood.- 

Bolton  Corporation 

Bombay     

Bournemoutb  Corporation.. 

Bradford  Corporation 

Brighton  Corporation    

Bristol  Trams  &  Carriage... 

Burnley  Corporation 

Burton  Corporation    

Bury  Corporation  

Calcutta  Xramwaya  Co 

Camborne-Bedrutb    

Cardiff  Corporation   

OaTebill 

Central  London  Railway  ... 

Obaring  C,  Euston  &  H'stead 

Obalbam  A  DisL  Lt.  Bys. ... 

Olty  &  South  London  Ely... 

Olty  of  Birmingham  

Oolcbester  Corporation 

Cork  iilectric  Trams  Co.  ... 

Croydon  Corporation     

Devooport  &  I>ist.  Trama— 

Dover  Corporation 

Dublin  &  Lucan  Railway... 

Dublin  United 

Dudley-Stourbridge   

Dundee  Corporation 

Batit  Ham  Council 

Exeter  Corporation 

Falkirk  and  District  

Qateshead  &  Dist.  Trams... 

Qlasgow  Corporation 

Gloesop 

Graveeend— Northfleet 

Great  Northern  &  City  Rly.. 

Gt.  Northern,  Piceadilly,&c 

Greenock  &  Port  Glasgow... 

Hartlepool  Tramways    

Hastings  Elec.  Trams  Co.... 

Hong  Kong  

HudJer^fu'ld  CorpQ 

Hull  Corporation 

[IkeiStou  District  Council ... 

Isle  of  Tbanet  Co 

Jarrow   

Keighley  Corporation    

Kidderminster  3i  District... 

Eiimamock  Corporation  ... 

Lanarkshire  Trams  Co.    ... 

Lancashire  United 

Leamington 

Leeds  Corporation 

Leicester  Corporation 

Leith  Corporation 

Lincoln  Corporation 

Liverpool  Corporation  

Liverpool  Overhead  Rly.  ... 
♦London  County  Council  ... 

London  United   

Lowestoft 

Uaidstone  Corporation 

Manche.^ter  Corporation  ... 

Mersey  Railway  

Merthyr 

Metropolitan  Dist.  Railwa} 

Metropolitan  Elec.  Trama... 

Uiddleton 

Nelson  Corporation   - 

Newcaetle-on-Tyne  Corp. ... 

Newport  (Mon.)  

Northampton  Corporation . 

Oldliam,  Ashton  &  Hyde  ... 

Oldham  Corporation  

Perth  (N.H.)Corporation .. 

Perth  (W. A.)  Elec.  Trams... 

Peterborough   

Portsmouth  Corporation  ... 

Potteries    

Preston  Corporation 

Botherham  Corporation    ,. 

Rothesay  

Salfoid  Corporation    

Sheerness  

Bbeffleld  Corporation 

Singapore  Trams  

South  Metropolitan    

South  Staffs 

Southend  Corporation  

Southport  Tramways 

Sta:ybdge,llyac-,&c..Jt.Bd. 

Bund-:rland  Corporation  ... 

Sunderland  District  

Swansea  Trams  

Swindon  Corporation    .... 

Taunton    

Tyncaouth  and  District  ... 

Tyneside  Trams  Co- |  Sept 

Wallasey  District  Council.,  i      ,, 

Walsall  Corpn j       ,, 

Warrington  Corpn I 

West  Ham  Corporation 

Wc8ton-supt;r.Maro    

Wolverhampton  Co 

Wolverhampton  Corpn 

*  Worcester 

Wrexham  

YorkBhiro  W.R.  Trams ..... 

Torkshlro  Woollen  Di<;trlct 


i 

m 
i 

6 
..        5 

Aug.  i8 
.,      X8 

Sept.     2 


Zne. 

or  Dec 

(o) 


ASOBISATI 


No.  oil 
I  weeks. I 


Amoant 


Ino.  or 
Deo.  (a) 


Aug. 
Sept. 

A"e. 


Aug. 
Sept. 


Aug. 
Sept. 
Aug. 
Sept. 


„  5 

Aug.  28 

Sept.  ' 
Aug. 


:?ept 


Aug. 
.Sept. 


Aug. 
Sept. 
Aug. 
S.  pt. 


Aug.   23 
Sept.    7 
Aug 
Sept. 


26 


Aug. 

Sept. 
Aug. 
Sept. 


Aug. 


Aag.   27 

„      26 

.,      28 

Sept,     2 

Aug.   28 

„      23 


« 

1,9SS 
231 

23,505 

!96 

2,9E0 

130 

!83 

836 

1.077 

6,3.3i 

an 

1,117 
1,930 

f,ii3 

R3.'i,9lf 

2,0e5 
4,735 
1,036 
5,0  i  I 
1,226 
2t7 


Kt 


826 
132 

3,161 
82 

7,150 

3,203 
818 

3,101 

2,636 
233 
485 

l,2«l 
4S>2 
2.^5 
151 

5,833 
863 

1,221 
861 
310 

r.'623 

16,809 

125 

223 

1,319 

4,835 

531 

291 

],35a 

$7,931 

1,662 

2,429 

1.56 

1,338 

IM 

loo 

128 

116 

I  266 

1,350 

197 

6,493 

2,212 

612 

121 

ic.mi 

1,333 
33,166 

6,911 

351 

196 

14,961 

1.876 
218 

8,961 

5  »01 
391 
130 

3.723 
617 
463 
572 

1,863 
151 

1,218 
141 

S.2Ce 

1,661 
782 
602 
461 

4, If? 
C9 

6,417 
$8,874 
783 
889 
678 
309 
7o2 

1,171 
521 
939 

47 
385 
430 
9)0 
SI7 

2,036 
364 
419 
82.3 
311 
116 

"Jll 


19 
9 

7,884 


+    61 
26 

-  168 

45 

+   IIS 

17 

lOO 

-  3.9 

-  "'l46 
+  rS,S64 

322 
101 
66 

-  311 
131 

11 

-  "b628 

16 


11 
2,569 

8!U 
SO 

183 

152 
14 
13 

199 

36 

18 

17 

1,739 

106 
63 
77 
22 

"  11 

1,506 

11 

70 

282 

1,160 

135 

73 

217 

$129 

66 

26 

"'ll7 
7 


118 
2 

2 

270 

2 

32 

1 

337 

203 

1,219 

445 

20 

1,020 

121 

1 

l,8J7 

83 

28 

35 

231 
36 
8 
32 
42 
11 
97 
14 

168  I 

165  I 
30  I 
22  t 
28  ' 

281  I 
23 

222 
$622 

237 

188 
36 
48 
98 

337 
2 

184 

2 
36 
61 
18 
38 

"286 
64 
93 
43 
18 


II 

34 

36 
16 
10 
34 
34 
36 

23 
33 

i3 
22 

23 
33 
i2 
22 
23 
41 
23 
23 

i'6 

36 
23 
3( 

10 

10 

35 

10 

34 

9 

36 

23 

34 

23 

9 

9 

34 

tl6 

23 

23 

34 
14 
26 
31 
U) 
10 
34 
31 
10 
36 
23 
23 
22 
49 
34 
9 
34 
19 
39 
39 
34 
23 
10 

1116 
23 
35 
10 

122 
39 
49 
23 
23 
10 
31 
10 
24 
34 

§22 
23 
23 

§2i 
31 

121 
16 
3d 
34 
23 
34 
9 

11:2 
31 
2i 
34 

t24 

34 
34 
23 
34 
123 
i3 
44 
34 

34 
31 

9 
§22 


23 
34 
31 
13 
34 
34 


£ 

11,889 

7,6.6 

691,377 

P,736 

28,315 
6.1U8 
8,5£1 

25,999 

I4<,i23 
27,b76 
27,093 
33,471 

54,803 

a,136,3C0 

40,U6 

110,103 

23,303 

178,800 

28,564 

6,412 

11166,878 

4,548 

51,2£0 

3.2U9 

69,747 

31,855 

27,010 

29,242 

91,913 

2,162 

16,249 

33,416 

16,797 

6,627 

]..'i06 

.'i6,l81 

38,i07 

19,473 

20,l'71 

7,eo2 

31, '4  80 
237,809 

5,487 

;,317 
12  820 
48,235 
18,377 

8,326 

11  183 

4283,697 

37,668 

59.379 

3,262 
23,023 

3,709 

l.tOl 

3.997 

2,421 
45,496 
47,331 

5,832 
169,125 
23,061 

9,211 

2,773 

372,851 

14.697 

769,110 

238,782 

10,019 

4,639 

349,J8l 

18,414 

7  227 
87,176 
194.EC0 
12,673 

3,298 
89,351 
16,733 
11,009 
20,484 
47,814 

2,616 
49,388 

4,397 
50,232 
61,892 

7,019 
13,S77 

8,2113 
109,861 

1,885 
132,993 

27','8!8 
30,134 
11,478 
9,952 
16,484 
28,089 
21,194 
32,144 

r;42i 

8,215 
4,015 
21,491 
19,132 

49,685 
6,266 
15,673 
11,628 
9,683 
3,507 


61 

77 
16,248 
1 
6,510 
371 
30) 
l,7tO 

+  '5,287 

+  814 

4-     996 

68 

+  "i,022 
-(R:21,613 

2,502 
■t-  836 

+  596 

■t-  102 

+  926 

630 

-  Ke,796 
■I-  176 

412 

+  239 

■I-      21.470 

4-        6,S90 

+        1,051 

1,190 

387 

137 

50O 

327 

+  5b 

179 

69 

-  10,642 

1,148 

+        1,214 

1,160 

168 

+     "   166 

1,133 

263 

1,095 

2,t84 

+  9,5t5 
4,409 
1,641 
1,222 

-  $14,648 
+  168 
■H  16 
■I-             45 

536 

467 

16 

204 

165 

3.667 

2,389  I 

377 

4,510 

130 

16 

78 

7,195 

2,205 

82,035 

2,643 

140 

11,026 

327 

65 

13,807 

37,376  1 

466 

216 

5,797 

972 

664 

202 

689 

119 

1,103 

35: 

286 

I, "31 

367 

102 

20 
3.33 

46 
793 

149 

599 

820 

586 

446 

6,741 

1,672 

1,232 

80 

513 

372  i 

983 

1,203 

"2,843 


226 
38 


L>A8T  I 

Drvi- 


NAME. 


6/0 

4/8 


10  e/0 

St.  I  4i% 


*iX 

4/6 
3-6 
*X 
2,'6 

2/S 
4% 
23 
2/6 
41% 


101  6/0 
10 1  6/0 

St,  I  HX 


IX 
6% 
4/0 
60 
4i% 
iiZ 
3/6 
2,6 

4/6 
4/0 
6% 
4% 
4% 


ELECTRICITY  SUPPLY. 

Bonmemouth  ft  Poole  Elee.  Sup.  Ord.. 

Do.     4i  per  Cent.  Cum.  Pref.  

Do.     6  per  Cent.  Cum.  Second  Pref.  .. 
Do.    41  per  Cent.  Deb.  Stock  (red.)  ... 
Bromley  (Kent)  El.  Lt.  J:  Power  Shares 
Do.  Do.  l9t  Dehs. 

Broropton  ft  Kensington  Elec.  Sup.  Ord 

Do.     7  per  Cent.  Pref. 

Central  Elec.  Sup.  C0.4V  Guar.Db.Stock 
Cbaring  Cross  ( W.End  4  City)El.Sup.Co. 

Do.     4iper  Cent.  Pref.  

Do.    4  per  Cent.  Deb.  Slock  (red.) 

Do.    City  Undertaking  4*;;  Cm.  Pref. 

Chelsea  Electric  Supplv  Ord 

•  Du.     41  per  Cent.  Deli.  Stock  (red.)  .. 
]  City  of  London  Electric  Lighting  Ord.. 

1     Do.     6  per  Cent.  Cum.  Pref.  

rmr.    "6  ptfrCFiit.  Deb.  stock  (red.) 

Do.     41  per  Cent.  2nd  Deb.  Stock  (red.l 

County  of  Durham  Elec.  P.D.  Ord 

Do.     5  per  Cent,  non  Cum.  Pref.  

County  of  London  Elec.  Supply  Ord.. 
6  per  Cent.  Cum.  Pref. 


St. 

3 

6 
St. 

6 

6 
St. 
St. 

too 

10 
100 

6 

6 
100 

1 

too 

10;  6/6 

-  b:  2/6 
St.'  i\ 

6    6/0 

b.  3/6 
St.  I  3J% 

6 
St. 

6 

1 

1 
St, 

6 

6 
St. 

t 

e 


31  31.433 


ia)  Tnesc  comparisons  are  with  the  corresponding  period  laet  jmt.      §  Plus  3  d»yp. 
il  Plan  8  days.    •  Partly  eiectrice'.     t  Minus  3  days      1  Minus  >  days. 


St. 
1 
1 

St. 

St. 

II 

Ifi 

St. 

1( 
II 

St. 
St. 
St. 
3t. 
St. 
100 
St. 
t 
ICO 
St. 
St. 
St. 
-St. 
St. 
St. 

11 

10 

It 

11 

St. 

6 

St. 

10 

10 

St. 

6 

St. 

10 
St. 

10 

10 
St. 

10 
St. 
St. 
St. 

1 
1 

1 

St. 
St. 

St.l 

St.  I 

st.l 

Bl 

St 

St, 


41% 

1/8 

3/0 

4% 

2/6 

2/3 

41% 

34% 

41% 

4% 

41% 

8% 

6% 

4% 

3% 

41% 


4% 
4/0 
0/6 

f>m 

41% 
2/6 
2/6 
41% 
6/0 


Do 

Do.     4j3f  Deb.  Stock  (red.) 

Do.     Second  Deh.  Stock 

Folkestone  Electricity  Supply  Co.  Ord 

Do.     6  per  Cent.  Cum.  Pref. 

Do.    4*  Ist  Deb.  Stock  (red) 

Hove  Electric  Lighting  Ord 

Kensington  A  Knightsbridge  Ord 

Do.     6  percent.  1st  Pref 

Do.     4  per  Cent.  Deb.  Stock  (red.) 

Kensingtn.  4  Kngtbg.  Co.  &  Netting  Hill 

Co.  (.Joint  Station)  4X  Deb.  Stock  (red.) 

Kent  Elec.  Power  Co 

London  Electric  Supply  Ord 

f  Do.    6  per  lent.  Pref. 

Do.     4  per  Cent.  Ist  Mort.  Deb 

Metropolitan  Electric  Sup.  Ord 

Do.     4}  per  Cent.  Cum.  Pref.  

Do.     41  percent.  Deb.  Stockist  Mort 

Do.  Si  per  Cent.  Mrt.  Deb.  Slock(red.) 
Midland  Elec.  Corp.for  P.D.lstMort.Db 
Newcastle  &,  Dist.  Elec.  Ltg.  Ord 

Do.    4*  per  Cent.  Deb 

Newcastle  Elec.  Supply  Ord 

Do.     5  per  Cent,  non  Cum.  Pref.  

Do.  4  per  Cent.  Mort.  Deb.  red.  1907, 
Northern  Counties  Elec.  Sup 

Do.     4J  per  Cent.  Deb 

Notting'Bill  Electric  Ord 

Oxford  Electric  Ord 

Do.     4  per  Cent.  Deb.  Stock    

St.  James'  &  Pall  Mall  Elec.  Ord 

Do.    7  per  Cent.  Pref.    

Do.  3*  per  Cent.  Deb.  Stock  (red.)  ... 
Smithfield  Markets  Electric  Snp.  Ord... 

Do.     4  per  Cent.  Deb.  Stock 

South  london  Electric  Supply  Ord 

South  Metrop'n  Elec.  Lt.  &  Power  Ord, 
t  Do.     7  per  Cent.  Cum.  Pref 

Do.    41  let  Db.  Stk.  Bed 

Urban  Electric  Supjily  Ord 

Do.     6  per  Cent.  Cum.  Pref.    

Do.     41  per  Cent.  1st  Mort.  Deb 

Westminster  Elec.  Sup.  Ord 

Do.    41  per  Cent.  Cum.  Pref.    

ELECTRIC  RAILWAYS,TRAIVIWAYS.&c. 

Baker  St.  &  Wstcrloo  i%  Perp.  Db.  St 
Bath  Elec.  Trams  Pref.  Ord 

Do.     6  per  Cent.  Cum.  Pref. 

Do.  41  Ist  Mort.  Del).  Stock  (red.)  ... 
B'ham  ft  Midland  Trams  41 1st  Db.Stk. 
Bristol  Tramw.Tvs  &  Carriage  Ord 

Do.     Cum.  Pref.  (fully  paid) 

Do.     4  per  Cent.  Debs 

British  Electric  Traction  Ord 

Do.     6  per  Cent.  Cum.  Pref. 

Do.     6  per  Cent.  Perpetual  Debs 

Do.     41  per  Cent.  2u(l  Deb,  Slock  

Central  London  Ordinary  Stock 

Do.     4  per  Cent.  Pref.  Stock    

Do.     Dei'erred  Stock   

Do.     4  per  Cent.  Debs 

Charing X.Euslon&Hmpstd  Per, Db.Stk. 
City  of  Birmingham  Trams.  55;Cin. Pref. 

Do.     4  per  Ceut.  Ist  Mort.  Dobs 

Citv  4  South  Lt>ndon  Ely.  Cou.  Ord.  ... 

Do.     6  per  Cent.  Perp.  Pref.  (1891)    ... 

(189G) 

(190!) 

(1903)  

4  per  Cent.  Perpetual  Debs 

Dublin  United  Trams.  Ord  

Do.     6  per  Cent.  Pief. 

Gt.  Northern  &  Cily  Rly.  Pref.  Ord.  (4%) 
G.  Northern. Piccadillv  &  BromptonOra 

Do.     4  per  Cent.  Deb.  Stock 

Hastings  ii  Dist.  Elec.  Trams.  6%  Cm.  Pf. 

Do.      41  Lb.  St 

I  Imperial  Tramways  Ord, 
J  Do.  6  percent.  Pref.  .., 
ID.v  41  per  Ceut.  Del.s. 
I.  of  Tbauet  E.  T.  &  Lt.  6  per  Cent.  Pref. 

Do.    4  percent.  Dob.  Slock 

t  Lanark  shire  'rraniways  

Lanes.  Utd.  Trams  6  ;  Prior  Lien  Db.  St, 
Liverpool  Overhead  Railway  Ord 

Do.    5  percent.  Pref 

Do.    4  per  Cent.  Deb 

London  United  Trams.  5/^  Cum.  Pref.  ... 

Do.  4  per  Cent,  ist  Mort.  Deb.  Stock 
Mersey  Con.  Old.  Stock    

Do.    3  per  Cent.  Perp.  Pref.  

Metropolitan  K!ec.  TramwaysOrll 

Do.     Def. 

Do.     6  per  Cent.  Cum.  Pref.  

Do.     4J  ner  Ceut.  Deb.  Stock  

Metropoli'tau  Huilwuy  CausohdateJ  

Do.     Surplus  Lauds  Stocks 

81  per  Cent.  Preference 

3i  per  Cent.  "A  '  Prelorenco  

a*  pe'  Cent.  Convertible  Pre!'. 

81  per  Cent.  Debenture  Stock 

3i  I'cr  Cent.  ■' A  "  Ditto 

•  In  csionUtlDe  the  yield  allowance  has  been  made  tor  scorned 

t  Ei  DiTidend 


4% 

6/6 

41% 

41% 

9>. 

iX 

4% 

3/0 

t>X 

iiX 

U 

4% 

2% 

4% 

4i£ 

2/6 

iX 

14% 

6/. 

6% 

iX 

6% 

6/0 
e/o 

('/'9 
it 
4/0 
41% 

UK 

i'x 

6/0 
6% 

6% 
4% 

6/0 

iX 


0/s 

4U 

1% 

ny, 

3>% 

HZ 

m 

31,. 


Price 
Wed.. 

Sept.  9. 


10  —101 

91-10 

loj-rs 

itO  —103 
41-6 
94  —97 

'•i-n 

"4-71 

99  -11,2 
?i-4 
4  -41 

33  ~iv 
f*-4 
8'-3} 

)00-li)3 
9i-10J 

ll}-l-'i 
122  -125 
101  —104 
2}— 3 
38- 4i 
Ik-H 

IOJ-U'5 

107  —Ho 

69  -102 

ii-H 

6  — fl 
97  -I'.'O 
6  — fi 

6  — fi 

91  -97 


Katk% 
TOLD- 

EDi 

£  s.  d. 
8  13 


Do. 
Do. 
Oo. 
Do. 


Do. 
Do. 
Do. 
Do. 

Do. 


98  — 1C2 

66  -90 
J-13 
lg-45 

8a  -92 

4i-4| 

44-6 

105   -109 

84  -89 

94  -97 
71-8 

94  -96 
6J-58 
6i-6§ 

96  -97 

93  —96 

II3-m 

-66-64 

96  —98 
7-8 

H-n 

86  —So 

i-i 

68  —72 

2i-2i 

»-S 

100-103 

1-1 

H-H 

82  -80 

n-H 

54 -61 

92  -91 
1-g 
J-J 

c6  -90 

92  -'.r, 
105  -11 

8J-9J 

93  -68 

n-H 

93  -99 
76  -78 
68  -70 
81  -66 
49  -53 
101  -101 

83  —64 
4i-4} 

97  -luO 

32  -S3 
lU  -114 
1'9  -112 
107  -110 
10-2  —106 
HO  -103 

lli-12> 

12t  -13i 

4-1 

7-7} 

91  -93 
3  —J 

9i  -96 
10  -11 
9}  -104 
9J  -92 

i-n 

63  — H 

92  —91 

Ji-ig 

6J-6i 
81  -88 

61-61 
76  -80 

1  -3 

8-6 
i-l 

I    S 

U-iii 

912  -93 

33  -38 
65  —87 

84  —87 
73  —7a 
7)  -73 
00  — 9:i 
S3  -  01 


10     0 


4  7 
6  10 
4  12 
6     3 

4  13 

3  18 
6    6 

5  0 

4  I 

5  12 

6  8 


5 
6 
4 
4 
6 
4 

4  10 
6  11 
6  It 
4  12 
4     2 


3  13 
6     0 

6     8 
6     3 

4  7 
6  IB 


6  U 
6     3 

6  6 

8    6' 
4  13 

7  U 

6    0 


DIVIDIND 
DVK. 


Mar,  Sept, 
Fob,  Aug 
Feb,  Aug 
Jan.  July 
April,  Oct 
May,  Nov 

'  March .... 
Mar,  Sept 
June,  Dec 
Feb,  Aug 

,'  Feb,  Aug 
Jan,  July 
Jan,  July 
March  .. 
June,  Dec 
Feb,  Aug 
Jan,  July 
June,  Dec 
Jan,  July 
April,  Oct 
April,  Oct 
Feb,  Ang 

1  Mar,  Sept 

j  Jsn,  July 
May,  Nov 

I  Apnl,Oct 
Mar,  Sept 
Feb,  Aug 
April,  Oct 

[  Feb,  Aug 
Jan,  July 


4  16     9 


10 

14 
4     2     0 
6     16 

4  16     13 

3  18     0 

5  li'  0 

5  19     0 

400 

6  18    0 

4  7     6 


10  12  0 

5     6  0 

5  17  6 

4     0  0 


4  6 
10  13 
6  13 
6  0 
4  14 
8  3 
4  6 
4    2 


6  16 
4  5 
4  13 
3  17 
3  17 


6     0 


4  13  9 

7     7  3 

5  11  0 
4  18  0 


1IU8IIIH8 

Wkeb  Tb 

S  K  I'T.  fi 

High-1  low 

eit.     fit. 

10, ;    irj 


103 


April,  Oct 
Jan,  July 
Mar,  Sept 
Mar.  Sept 
Jan,  July 
April,  Oct 
Jan,  Jnly 
June.  Dec 
Jan,  July 
June,  Dec 
Feb,  Aug 
Jan,  July 
Feb,  Ang 
Feb,  Aug 
Jan,  Jnly 
Mar,  Aug 
Jan,  July 
M  arch  . . 
March  . . 
Jan,  July 
Feb,  Aug 
Feb,  Aug 
Jan,  July 
Feb  .... 
Feb,  Aug 
April 

Feb,  Aug 
April,  Oct 
April,  Oct 
April,  Oct 
April,  Oct 
Mar,  Sept 
Jan,  July 

Jan,  Jnly 
j  April .... 
Jan,  July 
April,  Oct 
Jan,  July 
Feb,  Aug 

Feb,  Aug 
June,  Dec 
Feb,  Aug 
April,  Oct 
May,  >ov 
Feb,  Aug 
Feb,  Aug 
Feb  .... 
Jau,  July 
Jan,  July 
April,  Oct 
April.  Oct 
J?'eb,  Aug 
Feb,  Aug 
F'eb,  Aug 
Feb,  Aug 
Feb,  Aug 
May,  Nov 
Feb,  Aug 
Feb.  Ang 
Feb,  Aug 
Feb,  Aug 
Jan.  July 
Mar,  Sept 
April,  Oct 
Mar,  SepI 
Mar,  Sept 
Jan,  July 
Mar,  Sept 
Jan,  July 
Feb,  Aug 
Jan,  July 
Feb,  Aug 
Feb,  Aug 
Jun,  July 
Jau,  July 
Jan,  July 
Feb,  Aug. 


H 


931      U3J 


6  71 


n 

3',' 
184 


861 
61 

1023 
t3« 


9:1} 
84 

lii 

"i 


April..  . 
Fob,  Aug 
Jan,  July 
Feb,  Aug 
Feb,  Aug 
Feb,  Aug 
Feb,  Aug 
Feb,  Aug 
Jan,  July 
Jnn,  ,TuIy 


01'. 
364 
07 
861  I 

7i 
92 


8S 
«i 

Mi 


interest  bat  not  for  redemptido 


SS8 
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ELECTRICAIL.    COIWEP-A^TVIES'    SH.A.Fl,E    LIST — Continued. 


a  I  Last 

X  iDBND 


NAME. 


Price 
Wed,, 
Sept.  9.- 


Rate% 

yiXLD- 
IS. 


DiVIDKND 
DDE. 


BUSINEeS 
WIEK  TO 

Sfpt.  0. 


Ft. 

Ft 

H. 

Ft. 

St. I 

St. 

Ft. 

Ft. 
6 
1 
1 

St. 
1 

St. 

100 

b 
b 


1 
1 
1 
1 

e 

6 

St.l 

Bt. 
5 

Bt. 
2 
2 

Bt. 

St. 
5 
6 

St. 
1 

Bt. 
1 
1 

ii 

3 

100' 
1 

5 

6 

Bt. 

6 
6 

St.l 

St.l 

6 

Bt. 

2 

2; 

St.: 
10 

Bt. 

b 

b 

8t. 

ID 

100 

1 

1 

1 
Bt. 

1 

B 

12 

ICO 

1 

1 
Bt. 
8t. 
100 
IWl 
10 

6 

6 
100 


ElECTHIC  RAILWAYS  4.  TRAMWAYS-  Co«f/«»eri. 

Melrorotitan  District  Kailwar  Ord 1     H  —12 

Do.    Extension  Pref.  (6  per  Cent.)  |     "'—'"' 

Do.    AsseDtert  Ext.  Pref.  (Int.  Guar,  hy: 

Und.  Elec.  Blj-s.  Co.  of  London,  Ltd!) 

Do.     3  per  Cent.'  Consoltd.  Bent-charge 

Do.    4  per  Cent.  Midland  Bent-cbarge 

Do.     Guar.  Stock  4  per  Cent 

Do.    6  per  Cent.  Perp.  Deb.  Stock  

Do.     4  per  Cent.  Ditto 

New  Gen.  Tract.  6  per  Cent.  Cum.  Pref. 

Potteries  Electric  Traction  Ord 

X)o.    6  per  Cent.  Cum.  Pref.  

Do.    4J  per  Cent.  Deb.  Stock    

R,  Met.  Elec.  Trams.  &  Ltg.  6%  Cm.  Pref. 
Do.    4  per  Cent.  Peb.  Stock  

Sunderland  Pist.  Elec.Trm9.6/i;lstMt.Db.| 
1/0  trnderpround  Elec.  Eys. Co.  of  London... 
.     ;  Yorkshire  (W.B.)  Elec.  Trams.  Ord 


3J% 

3% 
iX 

lf% 

6% 

4% 

m 
0/6 
4J3r 

0/75 

bY 


18  —22 

48  -62 
73  -76 
98  —102 
17  -62 
116  —119 
71  —76 

P' 

35       Si 

93  -sm 

J-1 

76  —80 
78  -82 
38  —42 
-IB 


£  ».  d. 


4» 


1/4J 
2/4J 
0/7| 
6/0 
3/0 

44S; 
i'x 


Do.    6  per  CeEt.  Cum.  Pref.   '.'      Ji^fi 


hX 
100 
2/6 
4J% 
1/0 

iiX 

0/99 
0/7J 
0/81 
)/0 
0/7i 
8/0 
by, 
«/7i 
2/0 
0/7i 

2/6 
4/2 

iX 

6% 


*iX 

2/9? 
'Z 
6/0 
4% 


Do.     4.yper  Cent.  Ist  Debs. 

ELECTRIC  MANUFACTURING,  Ac. 

Aron  Electricity  Meter  Ord 

Do.    e%  Com.  Pf.  (ex  en  a/i;  arrears).. 
Babcock  &  Wilcox  Ord 

Do.    Pref. 

British  Insulated  &  Helabj  Cables  Ord. 

Do.     6  per  Cent.  Pref 

Do.  4j  per  Cent.  1st  Mort.  Deb.  (red.) 
tBritish  Thoms'n-Honat'n  4J%  1st  Mt.Db. 
British  ■\Vestinghouse  6  per  Cent.  Pref... 

Do.    4  per  Cent.  Mort.  Deb.  Stock 

Brush  Electrical  Engineering 

Do.    6  per  Cent.  Pref.  non-Cum 

t  Do.    4J  per  Cent.  Perp.  Ist  Deb.  Stock 

Do.    Perpetual  2nd  Deb.  Stock    

Callender's  Cable  Con.  Ord 

Do.    6  per  Cent.  Cum.  Pref 

Do.  4J  per  Cent.  1st  Mort  Deba.  (red.) 
Castner-Kellner  Alkali  Co 

Do.  ii  per  Cent.  Ist  Mort.  Deb.  (red.). 
Chadburn'a  (Ship)  Telegraph  Ord 

Do.     6  per  Cent.  Cum.  Pref.  

Consolitiated  hlectrical  Co 

Consolidated  Signal  Co 

Do.     6  per  Cent.  Cum.  Pref.  

•Crompton  &  Co.  (Nos.  1  to  86,000)  

Do.    6  per  Cent.  1st  Mort.  Debs.  (red.). 

Davis  &  Tinimins 

Dick,  Kerr  &  Co.  Ord 

Do.     6  per  Cent.  Cum.  Pref. 

Do.     4J  per  Cent.  Deb.  Stock    

Edison  i  Swan  United  ("A"8h.)(£3pd.) 

Do.    (f  6  paid)    

Do.    4  per  Cent.  Mort.  Deb.  Stock  ( rd. 

Do.     6  per  Cent.  2nd  Deb.  Stock 

Edmundson'a  Elec.  Corp.  Ord.    

Do.    6  per  Cent.  Cum.  Pref.  

Do.  4i  per  cent.  Ist  Mort.  Deb.  (red.) 
f  lectric  Construction  Co 

Do.    7  per  Cent.  Cum.  Pref.  

Do.  4  per  Cent.  Perp.  1st  Mort.  Debs. 
General  Electric  (1900)  6%  Cum.  Pref.... 

Do.    4  per  Cent.  1st  Mort.  Debs 


63  —86 


7 11 

3  2      3a 
1  1 13 

16         16 

3J-4 

li-U 
ej- 7 

6  -6i 
103  —106 
91  -06 

:. P 

4a'-  48 

68  -73 
50  —64 

<1J-10| 

6i-6} 

107i-l(,9J 

1  ;•  1 1 1 

tl6 ^16 

103  — lu7 
!S-liV 

1  5_  1    1 

)  1-1 1=1; 

^a 31 

lK-l?s 
91  -91 

lA-li^ 
lOU  —103 

*-3 

76  ■  in 
86  —87 

4-i 

4-1 
60  — e6 

18-lJ 
ee  -71 

7i-8 

So  -  91 

lOJ-llJ 

5  -bi 

107  —109 

lej-iej 

ll9  — lul 


6  14 
3  19 
3  18 

3  17 

5  1 

6  5 

8  0' 
6  19 

4  14 
6  0 
6  0 
6    2 


S    S    C 


7  12 
5    0 

3  13 
7     4 

4  12 
4  S 
i  14 


6  13 
4  11 

4  7 

5  O" 

6  ; 

S  16 


12/0 

4X 

I/O 

U/6 

bX 

*X 

*iX 

16/6 

10/0 

1/0 

VIO 

*7. 


10 
.00 
Bt. 
Bt. 
St. 
Bl. 
10 
10 
6 
b 
M 
•ill 

too 

HI. 

I. 
Bl. 

10 
Ht. 
100 

26 1 

10 
100 

26 
ll« 
101 
1 
10(1 

2» 

100 
10 
10 
10 

lOU 
10 
HI 


bX 

16/0 
30/0 

u 
*x 

60 
lU/0 
7/0 
6/0 

m 

6/0 

*iX 

1:6/0 

17/9 

*•/. 

2/6 

*■/, 

*X 

*x 

6/0 

^F- 

C2/8 

«1 

II 

i'x 

1/3 

tX 
ih 

211,0 
6X 
t/0 


t  Do    "4i  per  Cent.  Pref.   

Do.    4  j  per  Cent.  Ist  Mort.  Deb.  Stock 

India  Euljber,  Gutta  Percba,  4c.,  Wrke. 
Do.     4  per  Cent.  Debs,  (red.) 

National  Elec.  Construction  Co j  i— 6 

B icbardsona,  Weslgarth  i  Co. ,  Ltd.  Ord.  i\— j's 

1)0.     6  per  Cent.  Cum.  Pref.  I — s 

lo.    4j  per  Cent.  Perp.  Deb.  Stock    ...  f6  -68 

Fimplei  Conduita  Ord li 

Do.    6  (ler  Cent.  Cum.  Pref. bi 

lelegraph  Construction  &  Maintenance  32i — 34J 

Do.    4perCent    Deb.  Bonds  (1909)    ...  101—103 

Vickers,  Sons  &  Maxim,  Ltd.,  Ord U— 12 

Do.     b  per  Cent.  non-Cum.  Preference  '  —  li 

Do.    6  per  Cent.  non-Cum.  Preferred  ICO  —103 

Do.    4  percent.  Ist  Mori.  Db.Sk.(red)  104-108 

Do.    4j  per  Cent.  2nd  Mort.  Deb.  (red.)  U4    -1C6 

Do.    6perCcnt.2id  .Mori.  Dehs.Bcrip.'  lOS  — lOE 

.I.O.White&Co.BiCm.Pref. !  81-9J 

N\  illans  &  Kobinson  Ord j— IJ 

Do.     6  per  Cent.  Cum.  Pref. 2j— 8 

Do     4  per  Cent.  1st  Mort.  Debs. ]  72-76 

TELEGRAPHS.  { 

Amazon  Telegraph I  2  —3 

Do.     6  per  Cent.  Debs,  (red.;    j  60—98 

Anglo-American 68  — 61 

Do.    Preferred   104—106 

Do.     Deferred     ]  17  -174 

Commercial  Cable  4  per  Cent.  Deb.  Stk.j  eC  —91 

Cuba  Kulimarino  Ord 

Do.    Preference  10  per  Cent. 

Direct  Hpaninh  Ord 

Do.    10  per  Cent.  Cum.  Pref. 


4  2 
4     2 

6  2 
8  19 

7  2' 
6  17 
6    S 


3  15 

4  6 
4  16 
8  17 
«  0 
8  11 
6    6 


B  IS 
6  17 


Do.    4t  piT  Cent.  Deb.. 
'I  Cniled  Htalee  Cable  . 


71-8i 

164-164  1 

8  -Bi 

8  "9 
00%- 103? 

>3i-lrB  ; 
lOU  -10« 
186i-18e> 

S4j-t64 
lOH  —106 

I2|-lfj 
KX'J-lOVj 

«li«-10li 
1014-lOSJ 

i7t-29J 


Ihrerl 

Direct  Went  India Cable4iXR|i.Db.  (rd.) 

EaBlem  Ordinary    

Do.     SJ  per  Cent.  Pref.  Slock  

Do.    4  1.1  r  Cent.  Mori.  Deb.  81k.  (red.) 
Kaslem  Kxtensioii  

Do.    4  per  Cent.  Deb.  Stock  

Eastern  &  8.  African  4X  Mort.  Deb.  1909 

Do.  4X  Mauritius  Bub.  Debs,  (red.)  . 
G.N.  ("I  C'oi'cnha^en),  with  Coupon  74. 
Uelilsi  iL  Herniu<lB4i;(  IstMt.  Db.(  red.)!  11  u'— 102 

Indo-European.... 60  —60 

Mack»«  Companies  Common  tO  — 78 

Do.    J'relurente    69  —78 

ftlarconis  tireless  leleg.  Co '        fl — i 

PaeiUc  AEur..|M'iiTpl.4XUilar.Dbs.(red.)     91*  — lOt 

West  Ct'BRt  ol  America 

Do.    4  per  »  enl.  Delia 

Mr\t  India  6i  Panama  

Do.    6  |.ir  t  enl.  Isl  Prof. 

l>o.     6  per  Ccnt.2iul  Prof. 

Do.     6  per  Crnl.  Dobs 

Weslttu 'J digraph    

Do.    4)er  Cent.  Deb.  Block  (red.) ! 

I   Western  I  nion  leleKb.  tl.COO  4t  Bonds 


1<\>-Irt 
Ml  — IM 

8-ti 
8i-»» 
101  -1U8 
181—181 
I01i-I0«( 
8»  -(Ml 


8    S    0 


3 

1  8    6 

'  6  17 

4    7 

4     2 

8  0 

4  4 
7  II 

5  13 
7     0 

9  12 

6  4 
9  6 
6    6 


6  16    0 


6  7 
<  8 
6    0 

4  : 
8  le 

6    6 

5  17 
8  IH 
8  10 

6  15 

4  B 
6  12 

5  ID 

6  lU 

t  18 

4  6 
8  18 


Feb,  Aug 
Feb,  Aug 

Feb,  Ang 
Jan,  July 
Jan,  July 
Mar,  Sept 
Jan,  July 
Jan,  July 
May  .... 
April,  Oct 
Feb,  Aug 
May,  Not 
Feb,  Aug 
Jan,  July 
Jan,  July 
June,  Deo 
Much  .. 

Juii  J11I7 


April,  Oct 
April,  Oct 

Jnlyi  Feb 
Jan,  Jaly 
Jan,  July 
Mar,  Sept 
Feb,  Ang 
Jan,  July 
March  .. 
Mar,  Sept 
Mar,  Sept 
Jan,  July 
Jan,  July 
Jan,  July 
Nov,  May 
May,  Not 
Feb,  Aug 
March  . . 
April,  Oct 
August ... 
April,  Oct 
April,  Oct 
Jan,  Jtlly 
Jan,  July 
Mar,  Sept 

Sept 

Sept 

Jan,  July 
Feb,  Aug 
Feb,  Aug 
June,  Dec 
Mar,  Sept 
Jan,  July 
May,  l*OT 
Jan,  July 
Jan,  July 
July  .... 
Jan,  July 
Jime.  Dec 
Mar,  Sept 
Feb,  Aug 
Feb,  Aug 
Mar,  Sept 
Feb,  Aug 
April.  Oct 

April 

Not  .... 
May,  Not 
Jan,  Jnly 


Mar,  July 
Jan,  July 


Jane,  Dec 
June,  Dec 


Apr.  Oct 
Apr,  Oct 
May,  Not 


60 

I'D 
91 1 


t» 
1041 

ic!;; 


Jane,  Deo 

June,  Dec 
K,My,Ag,N 
F,My,Ag,N 
K,My,Ag,N 
Jn,Ap,Jy,0 

Feb,  Aug 

Feb,  Aug 

April,  Oct 

April.Oct 

Jan,  July 
Ja,Ap,Jy,OJ  ISf)     18} 

June,  Dec       . .         . . 
Ja,Ap,Jy,o(l374 

Ja,Ap,Jy,0    36 

May,  Not    lu4j 
Ja,Ap,Jy,0    l-ii 


High- 
est. 

115 


76 


117* 
74i 


*'i 


m 


Low- 
est. 
IIJ 


117* 
7?1 


e(h 


16J 


324 

lOOJ 

li; 


•5' 
IV.- 


'1034 


7    1    0 


i  17 
6  1 
U  Id 
4  11 


Fell,  Aug 
Feb,  Aug 
May,  Not 
Jan,  July 
June,  Dec 
May,  Not 
Ja,Ap,Jy,0 
Ja,Ap,Jy,0 
April.... 
June,  Dm 
May  .... 
Jan,  July 
Uay,  Not 
May,  Not 
May,  Not 
Jan,  July 
Mr,jD,0,D 
June,  Deo 


lOlt 


H 


lS6i 

8) 
K>3J 

121 

loo 


pq  I  Last 

g   DIVI- 
n  Idebd 


NAUE. 


Price 
Wed.. 

Sept.  9. 


EaTB% 

Yield- 
ed. 


Dividend 
Due, 


>3|  I  ISi 


100 


2t 

6% 

S.'O    i 

0/7i 

0/6 


St.l  6% 

St.;  6% 


TELEPHONES. 

Amer.  Telephn.  &  Telegh.  Cap.  St 133  -137 

Do.     Coll.  Trust  81,0004  percent.  Bds      93—94 
Anglo  Portng'se  TeL  6%  lat  Mt.  Db.  Stk.    101  —104 

Chili  Telephone  8  — 8J 

Monte  Video  Telephone  Ord. 1      1—14 

Do.    6  per  Cent.  Pref. I      %i—'.l. 

National  Co.  Pref  Stock  lOSj— liOi 


£  s. 
6  17 
4  6 
4  16 
4  14 
4 
3 


6/0 
f/0 
2/6 

HX 
1/0 

0/7J 

4% 

44% 

6/0 

2/6 

HX 


8/0 

5/9 
3/0 

ex 


Do. 
Do. 
Do. 
Do. 
Do. 
Do 


Def.  Stock :18  —120 


6  per  Cent.  Cum.  let  Pref   .. 

6  per  Cent.  Cum.  2nd  Pref. 

6  per  Cent.  non-Cum.  3rd  Pref  ... 
Deb.  Stock  3J  per  Cent,  (red.)    ... 

4  per  Cent.  Deb.  Stock  (red.) 

Oriental _ 

Do.     6  per  Cent.  Cum.  Pref.  

Do.     4  per  Cent.  Red.  Deb.  Stock 

Telephone  Co.  of  Egypt  4JSJDb.Stk.(red.) 

United  Kiver  Plate 

Do.    6  per  Cent.  Com.  Pref. 

Do.     4i  Deb.  St.  Bed 


loj— 114 
10? -114 

68  -6J 
OSi -ICOJ 
103  —10; 

ij-ii 
lA-i.i 


-102 

-74 

-64 
-1U4 


b 
102 


6 

3/D 

6 

5/0 

Ht. 

n 

fit. 

bZ 

fi 

4/0 

5 

2/6 

St. 

ih% 

Ht. 

HZ 

fit. 

30  0 

St, 

6% 

40 

HX 

100 

iiZ 

St. 

m 

St. 

bX 

6 

6 

2/6 

101 

64% 

100'  6% 
St.  b% 
6X 


b 

2/6 
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J^ailway  Electrification. 

In  our  last  issue  we  referred  to  the  report  recently 
drawn  up  by  ^Ir.  V.  H.  Merz  on  the  proposed  elec- 
trification of  the  Melbourne  suburban  railways.  This 
report  has  just  been  submitted  to  the  Victorian  Eailways 
Commissioners,  and  an  ofhcial  abstract  of  its  contents  has 
now  been  made  public,  and  will  be  found  elsewhere  in 
this  issue.  In  the  event  of  the  Commissioners  eai'ryiug 
out  the  full  scheme  outlined  in  the  report,  which  is  un- 
doubtedly one  of  the  most  important  so  far  prepared  on 
the  subject  of  railway  electrification,  the  scheme  will 
certainly  have  considerable  infiuence  on  future  pro- 
gress, since  it  covers  a  route  length  of  no  less  than 
124  miles.  In  the  case  of  the  English  railway  com- 
panies, however,  the  present  policy  appears  to  be  that  of 
waiting  for  further  developments  at  hotne  and  abroad,  and 
for  absolutely  reliable  information  concerning  the  running 
costs  under  electrical  conditions  of  working.  In  this  con- 
nection a  most  important  question  is  tlie  system  to  lie 
adopted.  It  will  be  noticed  that  Mr.  C.  H.  Mei;z  ad- 
vocates a  third  rail  with  continuous  current  at  a  pressure 
of  800  volts.  This  will  most  probably  lead  to  further 
discussion  among  the  experts,  who,  at  the  present  time,  to 
judge  from  recent  correspondence  in  the  Press,  are  as  far 


as  ever  from  unanimity  on  this  question.  The  disputants 
might  do  well  to  remember  the  old  controversy  of  con- 
tinuous current  v.  alternating  current  for  lighting  net- 
works in  the  days  when  engineers  thought  it  necessary  to 
adhere  to  one  system  or  the  other  for  all  cases.  We  now 
know  that  both  systems  can  live  side  by  side  with  advan- 
tage, and  in  due  time  it  may  be  realised  that  the  con- 
tinuous current  and  the  single-phase  systems  of  traction 
both  have  their  spheres  of  utility. 


The  Rubber  Exhibition. 

We  hope  that  those  electrical  engineers  who  can  pay  a 
visit  to  the  Rubber  E.Khibition,  which  remains  open  at 
Olympia  until  the  26tli  inst.,  will  not  fail  to  do  so.  The 
principal  centre  of  interest  in  the  Exhibition  lies  in  the 
specimens  of  the  various  kinds  of  rubber  material  which 
to-day  form  the  basis  of  the  rubber  industry  and  also  the 
methods  adopted  for  extracting  this  useful  natural  product 
from  its  source.  The  Exhibition  appears  to  have  been 
organised  principally  by  those  countries  interested  in  the 
production  of  rubber  and  its  development  into  useful 
articles  of  commerce.  For  this  reason  the  bulk  of  the 
exhibits  will  be  found  to  furnish  geographical  details  of  the 
great  rubber-bearing  centres,  together  with  specimens  of 
the  rubber  exported  from  those  areas.  The  official  cata- 
logue is  an  excellent  guide  to  the  Exhibition,  and  those 
who  are  not  acquainted  with  the  various  kinds  of  present- 
day  rubber  will  find  it  an  advantage  to  glance  through  one 
or  two  of  the  articles  in  this  publication. 

It  will,  perhaps,  be  felt  that  the  interest  of  electrical 
men  in  rubVier  is  hardly  as  great  as  it  tised  to  be,  say,  10 
years  ago.  For  the  insulation  of  cables,  impregnated  paper 
has  assumed  such  an  important  position  that  a  rubber- 
covered  cable  is  now  seldom  used,  on  the  score  of  its 
greater  cost  if  for  no  other  reason.  Still,  there  is  no 
questioning  the  fact  that  indiarubber  plays  a  most 
important  part  in  electrical  industry,  and  it  will  be 
to  the  general  benefit  if  steps  can  be  taken  to  encourage 
the  cultivation  of  this  commodity  on  thoroughly  scientific 
lines.  Almost  two-thirds  of  the  world's  sup])ly  of  rubber, 
which  in  1 907  reached  69,000  tons,  comes  from  the  wild 
trees  of  tropical  America.  Tropical  Africa  contributes 
about  one-third,  and  the  whole  of  Asia,  including  both 
wild  and  plantation  rubber,  furnishes  only  about  o  per 
cent.  It  will  lie  seen  from  these  figures  that  there  still 
remains  an  immense  field  open  for  the  cultivation  of 
rubber    in     plantations.      Another    striking   fact,    which 
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^rill  doubtless  give  the  electrical  engineer  consider- 
able food  for  reflection,  is  that  practically  the  whole 
of  this  American  raw  rubber  is  collected  by  hand 
labour  and  treated  by  hand  in  small  quantities.  The 
rubber  milk  is  collected  by  the  gatherer  and  is  coagulated 
at  the  end  of  the  day  by  smoking  it  over  a  fire.  This 
smoking  process  is  continued  until  a  piece  of  rubber  weigh- 
ing from  3  lb.  to  30  lb.  is  collected  at  the  end  of  the  stick 
used  to  turn  the  material  over  the  fire.  Attempts  have 
been  made  to  treat  the  rubber  milk,  or  latex,  in  bulk,  but, 
we  understand,  so  far  without  success.  One  firm  exhibithig 
in  the  commercial  section,  Messrs.  David  Bridge  &  Co., 
announces  that  possibly  a  complete  plant  working  on  the 
lines  of  Mr.  Da  Costa's  experiments  will  be  tested  in  the 
yard  of  the  Exhibition.  The  process  is  carried  out  by  the 
infusion  of  steam  and  the  smoke  from  palm  nuts,  native 
twigs,  leaves,  &c.,  into  the  latex.  "VVe  also  understand  that 
this  very  important  development  will  be  thoroughly  dis- 
cussed by  experts  at  the  conferences  to  lie  held  during  the 
cour.se  of  the  Exhibition. 


Tramway  Capital  Expenditure. 

"\\'ha.tever  opinion  may  be  held  as  to  extravagant  ex- 
penditure, there  is  no  doubt  that  English  engineering  com- 
pares most  favourably,  at  any  rate  from  a  mechanical 
point  of  view,  with  that  carried  out  in  other  countries. 
The  objection  is  frequently  raised  that  so  much  attention 
is  paid  to  obtaining  sound  construction  as  to  result  in  the 
cost  of  the  work  being  excessive.  In  the  case  of  munici- 
pal electric  supply  stations  and  tramways,  this  large 
capital  expenditure  imposes  a  heavy  burden  on  the  under- 
takings, in  the  way  of  interest  and  .sinking  fund.  For 
example,  although  the  working  costs  amounted  to  only  60 
per  cent,  of  the  receipts  in  the  case  of  the  71  municipal 
tramway  undertalcings  con.sidered  by  Mr.  F.  Dougl.vs  Flix 
in  his  Paper  read  last  week  before  the  British  Association, 
the  resulting  profit  of  £2,528,l(j0  was  largely  absorbed  by 
the  capital  charges,  so  that  after  setting  aside  £.')28,733  for 
depreciation  the  net  surplus  only  amounted  to  about  1\  per 
cent,  on  the  total  expenditure,  and  if  adequate  deprecia- 
tion had  been  allowed  iu  all  cases  even  this  small  return 
would  have  been  materially  lessened.  The  author  draws 
attention  to  the  fact  that  the  average  cost  per  mile  of  an 
American  or  Continental  tramway  is  only  one-third  that  of 
the  average  figure  for  English  tramways  and  little  more 
than  half  the  lowest  figure  in  this  countiy.  Also,  not- 
withstanding the  fact  tliat  the  first  cost  of  sucli  undertakings 
is  much  less  in  America,  higher  fares  are  there  in  vogue. 


In  this  roniicction,  however,  it  is  worth  while  to  re- 
menibur  that  tlie  condition.s  are  very  dilierent  from  those 
which  hold  good  in  this  country.  For  example,  on  the 
Continent  it  is  ipiite  usual  fur  a  ]M)rtion  nf  tlie  roadway  to 
be  restricted  to  the  tramway  service  alone.  Tliis  moans, 
of  course,  that  the  track  can  l)e  laid  in  accordance  with 
railway  methods  instead  of  traniwa}*  methods,  and  paving, 
whicli  is  a  costly  nuiUer,  is  unnecessary,  as  well  as  tlie 
usual  concrete  foundation.  Kven  wliere  a  tramline  is  run 
on  a  road  used  also  for  other  trallic,  tlie  construcliun 
is  very  often  not  .'^olid,  and  Vignoles  rails  are  wsvA 
with    a  total    disregard    to  the  woll-licing    of   llie    other 


vehicles.  Of  course,  where  the  traffic  is  heavy  such 
methods  are  inadmissible,  but  the  importai>t  point  is 
that  iu  this  country  these  methods  are  practically  never- 
permitted  whatever  the  conditions.  Where  light  cars  can 
be  run  on  a  lightly  constructed  track,  outlying  districts 
can  be  served  in  a  way  that  is  impossil  ile  if  the  authorities 
insist  upon  our  usual  solid  construction.  Under  present 
conditions  it  is  only  natural  that  many  tramway  under- 
takings in  this  covmtry  should  find  it  almost  impossible 
to  show  a  satisfactory  financial  result.  Tramway  com- 
panies suffer  under  the  further  disadvantage  that  they  are 
generally  unduly  penalised  by  the  local  authorities  through 
whose  streets  the  cars  are  run,  whereas  municipal  under- 
takings are  frei^uently  not  charged  with  the  full  capital 
expenditure  occasioned  by  street  widenings  and  other 
accessory  work. 

—  •     ■   ^^  >     m* 

The  British  Association. — The  following  return  has  been 
made  of  the  number  of  tickets  issued  for  the  recent  meeting  at 
Dublin  :  Old  life  members  2SS,  new  life  members  24,  old 
annual  members  J:.J9,  new  annual  members  111,  associates 
1,1.52,  ladies  222,  foreign  members  14,  total  2,270. 

Electrification  of  a  Swiss  Mountain  Railway.— The  Inter- 
laken-Lauterbrunueu-Wengeru  Alp-Grindelwaldrackand  pinion 
railwa}',  which  is  at  present  worked  by  steam,  is  in  process  of 
conversion  to  electric  traction,  and  it  is  stated  that  the  system 
to  be  adopted  is  the  overhead  trolley  with  continuous  current. 
The  line  is  about  15  miles  long  and  rises  to  a  height  of  6,700ft. 
abovesea  level.  The  conversion  to  electrical  working  is  being 
made  largely  with  a  view  to  fuel  economy,  since  ample  water 
power  is  available  for  the  generation  of  electrical  power. 

Electrification  of  Baden  Railways. —The  Fossisrlie  Zcituny 
announces  that  the  Baden  Government  has  decided  to  intro- 
duce electric  traction  on  the  sections  of  the  State  Railway  line 
between  Basel  and  Zell,  and  between  Schopfheim  and 
Sackingen.  The  Siemens  Schuckeit  system  is  to  be  adopted, 
and  the  electric  power  will  be  supplied  from  special  stations  to 
be  erected  near  the  Rhine.  The  contract  for  the  conversion 
of  the  line  has  been  obtained  by  the  Siemens-Schuckert  Werke 
and  the  AUgemeine  Elektrizitiits  Gesellschaft.  Ten  1,000  H.r. 
elen.tric  locomotives  have  been  ordered  in  the  first  instance. 

Wireless  Telegraph  Notes  — The  U.S.  Consul  at  Tahiti 
(Society  Islands),  Mr.  J.  D.  Dreher,  describes  in  a  recent  re- 
port the  network  of  wireless  telegraph  stations  which  it  is  pro- 
posed shall  be  established  amongst  the  scattered  islands  of  the 
Pacific. 

Mr.  Dreher  .<tatc.s  that  it  i.«  proposed  to  include  in  this  system 
Auslraha,  New  Zeahxnd,  the  Fiji,  New  Hebrides,  Solomon,  Samoan, 
Cook,  Society  and  Marcjue.sas  Island.*,  and  the  phospliate  islands 
of  Ocean,  l'hea<.int  and  Makatea,  and  that  it  is  expected  that 
the  various  Governments  havinjj  possessions  in  the  South  Pacific  will 
aid  in  the  cstalilislnuent  of  tlie  |>roposod  system.  Negotiations  are 
said  to  have  already  proceeiled  so  far  that  success  seems  to  be  almost 
assured.  Of  tlic  projiQsed  capital  nf  I'/O.OOO.  the  owners  of  llie  jihos- 
plwito  deposits  on  Ocean  and  Pheasant  Islands  have  sahscrilied 
ilO.OOO.  It  has  not  vet  lieen  decided  where  the  main  oHioe  of  this 
|iropose<l  company  (which  is  to  lie  called  the  Pacific  Islands  Radio- 
IVlc^'rai)!)  Co.j  is  to  lie  locate<l 

From  a  report  recent)}'  received  from  Mr.  Consul-Gcneral 
II.  L.  Churchill  v/i^  learn  that  the  .Aitoni  experimental  wire- 
less telegraph  statioti  established  at  Dicpjic  has  contiimcil  its 
experiments  witii  Havre  and  liarlleur,  but  with  disa|)])ointing 
results.  A  new  station,  working  a  system  by  Messrs.  Bellini 
and  Tosi,  has  recently  been  estalilislied.  and  it  is  said  the 
r<'sults  of  the  e\]ierim('iits  li.ive  been  encouraging. 

Cable  Interruptions  and  Repairs. 

Dale  of  Inlerrnplion.  Date  of  Repair. 

Ijis  Palnins— Arrocife  ...     Mav  18.  1SK)8  ...  — 

Jcdria- .SuaUim Inly  27,  1908  ...  — 

A.ssalj  — Masi-c.wah Julv  28,  1908  ...  .Sop.  15,  1908 

Cailiz -Tenorill'o    AuJ;.  17, 1908  ...  Sop.  10,  1908 

Unuos— KoU)noi An^'. 29, 1908  ...  Sop.  lb,  1908 

Paramarilx)  -fayenne Sep.    3,1908 

Ponlianak     Siitjon   Sop.  16,  1908  ...  — 

St.  Vincent -BarlHuloH    Sep.  lb,  1908  ...  — 
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Elastic  Suspension  for  Metallic  Filaments. — In  a  U.S.A. 
patent,  lecently  granted  to  l'a\il  Diiiseidt  and  describecl  in  the 
Electrical  W'irld,  a  glass  carrier  for  the  filament  spiders  is  sup- 
ported at  each  end  by  spiral  springs,  and  the  luading-in  wires 
are  connected  to  the  filament  by  a  spring  or  similar  flexible 
arrangement.  Side  .supporting  springs  may  also  be  used. 
The  springs  are  said  to  greatly  lengthen  the  life  of  the  filament. 

Electrochemical  Cleaning  Baths. — A  Paper  read  by  Mr. 
C.  II.  Procter  '.>eforc  the  American  Brass  Founders'  Associa- 
tion contains  a  description  of  electrochemical  methods  of 
cleaning  articles  previous  to  electro-deposition  of  metals.  The 
cleaning  bath  should  be  of  wrought  iron  and  heated  by  iron 
steam  coils,  and  the  author  recommends  for  an  electro-cleaning 
solution  for  ordinarj-  purposes  8  oz.  to  -i  oz.  of  caustic  potash 
to  each  gallon  of  water,  and  to  every  100  gallons  of  solution 
8  oz.  of  cyanide  of  potassium.  When  the  articles  contain 
much  oil  or  grease  on  the  surface,  the  density  of  the  solution 
can  be  increased. 

An  Electric  Railway  for  Colliery  Purposes. — Thr  Times 
Engineering  Supplement  states  that  the  Cousett  Iron  Co.  have 
lately  inaugurated  an  electrically  worked  surface  railway  about 
2  miles  long,  for  the  purpose  of  hauling  coal  from  the  Whit- 
tonstall  drift  to  the  Chopwell  colliery.  The  gradients  are 
somewhat  severe  in  places,  reaching  even  5  per  cent.  The 
gauge  is  2  ft.  2 in.,  and  at  present  the  equipment  comprises  one 
locomotive,  capable  of  drawing  a  load  of  25  tons.  The  rail- 
waj-  and  locomotive  eijuipment  was  supplied  by  Messrs. 
Siemens  Bros.  Dynamo  Works,  and  an  order  for  a  duplicate 
locomotive  has  lately  been  placed  by  the  Consett  Iron  Co.  with 
the  same  firm. 

Single-Phase  Induction  Motor  for  Two  Voltages. — The  Elec- 
trical JVurld  mentions  that  a  patent  has  recently  been  taken 
out  by  Mr.  F.  E.  Kunkel  for  an  arrangement  whereby  a  single- 
phase  induction  motor  may  be  used  for  two  voltages,  one  equal 
to  twice  the  other.  The  main  winding  of  the  motor  is  divided 
into  two  sections  that  are  arranged  in  series  for  the  higher 
voltage  and  in  parallel  for  the  lower  voltage.  The  novelty  of 
the  scheme  consists  in  connecting  the  auxiliarj-  (split-phase) 
winding  in  parallel  with  only  one  of  the  sections  when  the  two 
are  joined  in  series,  so  that  substantially  the  same  voltage  is 
applied  to  the  starting  circuit  regardless  of  whether  the  motor 
is  connected  to  a  high-voltage  or  a  low-voltage  circuit,  pro- 
viding, of  course,  that  the  high-voltage  is  double  the  low 
voltage. 

Direct  Extraction  of  Copper  from  its  Ores  by  Electrical 
Methods. — In  a  letter  on  this  subject  to  the  Mining  Jmiiiml, 
iMr.  E.  Spargo  describes  a  method,  due  to  T.  S.  Anderson, 
whereby  the  above  end  is  obtained.  This  process  has  been  in 
operation  for  some  two  years,  during  which  time  nearl}'  every 
grade  of  ore  has  been  treated  from  ITl  per  cent,  to  50  per 
cent.  It  consists  essentially  of  four  operations — namelj', 
crushing,  roasting,  lixiviation  and  deposition,  no  smelting  being 
necessary.  After  crushing,  and  being  mixed  with  a  given 
quantity  of  iron,  the  ore  is  roasted  in  an  electric  or  other  type 
of  furnace.  The  gases  are  taken  to  a  condensing  chamber  and 
are  there  transformed  to  sulphuric  acid  ;  the  roasted  ore  is 
then  automatically  conveyed  to  the  lixiviating  tanks,  which  are 
so  arranged  as  to  facilitate  the  removal  of  the  residues.  The 
"coppery  "  solution  then  passes  direct  to  the  depositing  room, 
where  pure  electrolytic  copper  is  produced  in  tubes,  sheets, 
&c.,  the  latter  being  about  40  in.  square  and  100  lb.  in  weight. 
The  copper  is  ready  for  the  market  without  any  subsequent 
working  and  readily  obtaitis  the  highest  price.  GOUh.p.  is 
the  total  power  required  for  all  processes  for  the  production 
of  10  tons  of  copper  per  24  hours.  A  quantity  of  the 
Annandale  Co.'s  ore  has  recently  been  treated,  and  pure  elec- 
trolytic copper  produced  therefrom  at  a  total  cost  of  £12. 10s. 
per  ton. 

New  Central  Stations  in  the  U.S.A.  in  1908 — The  Electrical 
World  gives  statistics  showing  the  progress  made  in  electricity 
supply  in  the  U.S.A.  during  the  first  seven  months  of  this 
year.  The  total  number  of  central  station  companies  noted  as 
incorporated  from  January  1st  to  August  1st  is  228.  This 
does  not  include  municipal  plants  authorised,  of  which  Hi  were 
in  course  of  construction  during  the  period  considered.     As  to 


capitalisation,  that  of  21  of  the  228  plants  was  not  re[)ortod, 
the  total  for  207  being  about .t'l.'!, 000, 000.  This  great  totalis 
j)rincipally  due  to  large  capitalisations  in  7  of  the  39  States 
represented.  The  total  for  Pennsylvania,  for  example,  is 
.about  £68,000  for  IH  plants,  while  for  22  California  plants  it 
is  about  £8,400,000.  In  the  latter  case,  as  well  as  in  several 
others,  large  water-power  developments  account  for  the  swolleri 
figures,  and  some  of  the  plants  arc  for  the  wholesale  supply  of 
electrical  energy.  During  the  period  considered,  107  plants 
were  in  course  of  construction  in  42  States,  81  being  muni- 
cipal and  86  private  plants.  The  expenditure  for  60  of  the 
81  municipal  plants  was  reported  at  about  £1,400,000,  or  an 
average  of  £2.5,000  per  plant,  while  for  Zi')  of  the  86  private 
plants  the  exijcnditure  was  about  £1,120,000,  or  an  average 
of  £32,000  per  plant.  In  almost  all  cases  the  municipal  plants 
are  insma'l  towns,  and  our  contemporary  says  it  can  be  safely 
assumed  that  many  owe  their  existence  to  the  failure  of  private 
capital  to  undertake  the  building  of  plants  in  small  communi- 
ties, owing  to  the  small  demand  for  electrical  servica,  which  is 
often  limited  practically  to  street  lighting, 

German  Electric  Power  Rates. — A  recent  United  States 
consular  report  gives  some  details  of  several  hydro-electric 
enterprises  under  Government  ownership,  from  which  the  fol- 
lowing figures  are  extracted  :  The  cit}'  of  Aix  la  Cha[ielle,  the 
county  of  the  same  name  and  two  neighbouring  counties  have 
equipped  a  water-power  plant  on  the  river  Ruhr.  The  several 
owners  of  the  plant  purchase  electrical  energy  wholesale  from 
the  operating  company,  paying  from  0-4H8d.  to  0'44d.  per 
kilowatt-hour,  and  selling  at  retail  rates  from  2'97d.  to  4-76d. 
per  kilowatt-hour  for  low-tension  lighting  service  ;  2-95d.  to 
4'16d.  per  kilowatt-hour  for  low-tension  power  service,  and 
0-.5d.  to  2-9d.  per  kilowatt-hour  for  high-tension  (5,000  volt) 
power  service.  The  city  of  Solingen,  which  owns  and  operates 
a  hydro-electric  plant,  charges  5-3d.  per  kilowatt-hour  for 
lighting  when  the  consumption  is  less  than  350  hours  of  maxi- 
mum demand  per  year,  and  2  9d.  per  kilowatt-hour  for  all 
additional  units.  For  power  the  rates  are  2-14d.  per  kilowatt- 
hour  up  to  750  hours  of  maximum  demand  per  year,  and  0-95d. 
for  units  after  that  point.  Another  plant  referred  to  merely 
as  "  Ennepethalsperre  "  charges  4'16d.  per  kilowatt-hour  for 
light  and  2-3sd.  for  power.  In  addition  there  is  a  yearly 
charge  of  £1*42  per  horse-power  of  each  motor,  and  a  further 
charge,  according  to  the  size  of  the  motors,  as  follows  :  Up  to 
5  H.P.  £1-42,  from  5  to  10  h.p.  £190,  from  10  to  15  h.p. 
£2  38,  from  15  to  20  Hi'.  £2  85,  from  20  to  30  b.v.  £3-8,  from 
30  to  50  H.P.  £4-76,  above  50  £57.  It  is  stated  that  the 
additional  motor  charges  are  arranged  to  distribute  general 
expenses  among  motor  users. 


ARRANGEMENTS  FOR  THE  WEEK. 


MiNiru'Ai,  Tk.imwavs  Assuciation. 
WEDNESDAY,  September  23r(l. 

/'/./•;  a.m.  Rei;eption  by  the  Mayor,  Sheriff  and  Chair.uan  and 
Memliers  of  the  Nottinfrham  Tramways  Committee  at  the 
Exchange  Hall,  Nottin^jhain. 

Iii:,i0  a.m.  Conference  in  the  Council  Chamlier  at  the  E.xchange 
Hall.  Presidential  Address  hy  Mr.  J.  Akh\orth,  and  Paper 
on  "Some  Through-rnr.ning  Problems  and  their  Solutions," 
by  Mr.  II.  E.  Blain. 

1  p.m.  Luncheon  at  tlie  Victoria  Station  Hotel  (at  the  invitation 
of  the  Nottingham  Corporation  Tramways  Committee). 

J  p.m.    Inspection  of  the  Trent  Bridge  Car  Repairing  Worics  and 
the  St.  Ann's  Well-road  Generating  Station. 

7:311  p.m.     Reception  at  the  Art  Museum,  Nottingham  Castle,  by 
the  Mayor   and    tlie   Chairman    and   Vice-Chairman    of    the 
Nottingham  Ttamwa}'s  Committee. 
THURSDAY.  September  24tll. 

HI  n.in.  Conference  in  the  Council  Chamber  at  the  Exchange 
Hall.  Papers  on  "  Tii-atment  of  Corporation  Employes  In- 
capable of  Performing  Ordinary  Duty,"  by  Aid.  H.  Linsley 
on  "  The  Ap])lication  of  Technical  Science  to  tlic  Construc- 
tion, .Maintenance  and  Operation  of  Tramways,"  by  Messrs. 
B.  G.  Cunliffe  and  .1.  »..  Cunlili'e :  and  on  "The  Ticket 
Check,"  by  Mr.  L.  Mackinnon. 

,"  II. in.     Association  dinner  at  Victoria  Station  Hotel. 
FKIDAT,  September  26th. 

Ill  a.m.     Meeting  of  Managers'  Section. 

II n. II I  (I.  111.  Business  Meeting  of  Association  in  the  Council  Cliamber 
at  the  Exchange  Hall. 

1:311  p.m.     Excursion  to  Belvoir  Ca1c  le. 
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ALTERNATING  CURRENT  COMMUTATOR  MOTORS* 

BY   DR.    RUDOLF   GOLDSCHMIDT. 

{Continued  from  page  785.) 

Smnmart/.—In  this  article  the  author  discusses  the  theory  of  the 
single-phase  commutator  motor.  The  production  of  the  field  is  first 
considered,  and  then  the  shunt  and  series  methods  of  excitation,  it 
being  shown  that  the  simple  shunt  is  an  impossible  method.  The 
characteristics  of  the  ideal  series  motor  are  then  given  in  some  detail, 
after  which  the  complications  and  ditBculties  encountered  in  the  real 
motor  are  considered,  including  commutatiou  and  the  circulating 
currents  in  the  short-circuited  coils.  Finally,  the  various  losses  are 
considered. 


10.  The  Diagram  of  the  Real  Motor. 

The  diagi'am  of  the  real  motor  distinguishes  itself  from  that 
of  the  ideal  machine  by  taking  account  of  the  losses,  but  it 
has  one  weakness  in  common  with  the  latter — the  saturation 
of  the  magnetic  path  is  supposed  to  be  so  low  that  the  flux 
can  be  put  practically  proportional  to  the  current.  We  must 
divide  the  losses  into  two  classes  : — 

1.  Losses  which  are  proportional  to  the  square  of  the  current. 

2.  Losses  which  cannot  be  expressed  as  a  simple  function  of 
the  current. 


Fii:.  52. 

The  first  class  comprises  all  the  copper  losses  in  field,  anna 
turo  and  compensating  winding.  We  may  also  inclirdc  the  loss 
caused  by  the  main  current  in  the  commutator  connections  and 
under  the  brushes,  thougli  the  latter  is  not  exactly  jiropor- 
tional  to  the  square  of  the  current.  One  might  feel  inclined 
toletalso  the  alternating  core  loss  j)ass  as  belonging  to  tjie  first 
class.  This  would,  however,  mean  misunderstanding  the  ciuir 
aoter  of  the  hysteresis  and  the  cildy-current  loss.  They  can- 
not be  represented  by  substituting  an  equivalent  n^sistance  in 
the  circuit  of  the  main  current ;  on  llie  contrary,  tiiey  ap- 
parently diminish  the  lesistance  of  the  main  circuit  of  the 
machine,  acting  just  as  tlie  secondary  circuit  of  the  trans- 
former reacts  on  the  primary.  Therefore,  the  case  is  reprc 
aented  by  an  equivalent  connection  diagram  (l<'ig.  ."il)  with  an 
ohmic  resistance  in  paralUd  to  the  field.  These  losses  turn 
part  of  the  magnetising  current  into  watt  current  ;  tiie  re- 
sistance in  the  main  circuit  would  ])roduco  a  watt  lonipononl 
in  the  voltage.  I'.otii  make  the  angle  between  volts  and 
amperes  smalloi',  but  the  resistance  of  armature,  field  coils, 
&c.,  may  seriously  alTect  the  overload  ca]iacity  of  the  machine, 
reducing  the  voltage  left  f<ir  lh('  armature.  The  alternating 
core  loss  has  not  this  cMcct.     .hist  like  that  of  the  eddy  cur- 
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rents  caused  by  the  alternations  of  the  flux  is  the  effect  of  the 
circulating  current  in  the  coil  under  commutation,  in  fact  it 
can  be  treated  as  part  of,  and  together  with,  the  core  loss.  The 
revolving  core  loss  and  the  friction  loss  tend  to  prevent  the 
armature  from  revolving ;  they  diminish  the  useful  torque. 
These  losses  are,  therefore,  covered  mechanically  and  do  not 
affect  the  phase  of  the  current  in  anj'  other  way  than  the  use- 
ful load  on  the  pulley  or  pinion  of  the  motor.  As  a  funda- 
mental rule  for  the  design  of  the  diagram,  we  will  establish 
the  following  as  the  simplest  way  for  practical  purposes. 

We  will  construct  the  diagram  neglecting  all  losses  of  the 
second  class,  taking  account  of  them  afterwards  by  means  of 
a  correction.  Then  we  can  put  in  these  losses  more  exactly 
than  it  would  be  possible  if  we  should  attempt  to  find  an 
approximate  law  for  the  relation  of  loss  and  current  so  as  to 
embody  them  in  the  diagram.  In  the  linear  diagram  which 
we  may  draw  up  for  a  certain  working  condition  the  effect  of 
hj-stei-esis,  eddy  and  circulating  current  losses  may  easil)^  be 
taken  into  account.  We  start  with  the  assumption  of  a  certain 
flux,  OA  (Fig.  52),  requiring  a  magnetising  current,  OB,  for 
driving  it  through  the  air-gap  and  other  parts  of  the  magnetic 
path  in  phase  with  the  flux  itself.  The  flux  produces  eddy 
currents,  OC,  and  circulating  currents  lagging  behind  the  flux 
by  about  90  deg.,  which  will  be  represented  in  the  main  circuit, 
together  with  the  hysteresis  losses,  by  the  component  BD  ver- 
tical to  OB  (parallel  to  OC).  OB  and  BD  together  give  the 
main  current  OD,  which  tiows  through  field  and  armature  in 
series.  The  tlux  produces  in  the  field  coils  an  E.M.F.  vertical 
to  it,  which  is  compensated  by  the  E.JNI.F.  (  -  E,.)  =  0F  vertical 
to  the  current  and  leading  the  latter  by  90  deg.  In  phase 
with  the  current  an  E.M.F.,  OG.is  required  equal  to  current 
X  resistance  of  field  coils,  so  that  the  total  voltage  of  the  ter- 
minals of  the  latter  is  the  vector  sum  of  06  and  OF — i.e.,  OH. 


The  armature  revolving  in  the  tlux  OA  generates  an  E.M.F., 
OK,  in  phase  with  OA.  We  add  to  this  "KL  =  E.M.F.  of  self- 
induction  in  armature  and  compensating  winding  plus  watt 
component  to  cover  the  core  losses  cause<l  by  the  armature  and 
compensating  cross-flux.  KL  is,  ilue  to  this  watt  component, 
less  than  l>(Mleg.  in  ad\ance  of  the  current. 

Adding  further  LM  current  v  resistance  of  armature,  brush 
contact,  resistance  leads  and  compensating  winding,  we  find 
<)M,  the  voltage  across  armature  and  coni])ensating  winding. 
OM  and  Oil  together  give  the  terminal  voltage  <i-;ON. 

One  of  the  interesting  elVects  of  the  core,  eddy  and  circu- 
lating currents  loss  is  the  shifting  of  the  phase  of  E.M.F.  E  in 
the  armature  backward,  together  with  the  flux.  E  ami  the  total 
current  come  out  of  jih.ase,  and  the  tor(|UO  is  slightly  reduced, 
but  there  is  also  a  bonoficial  elleet,  for  through  the  shifting  of 
phases  the  power  factor  is  improved  inoic  than  it  would  l)e  in 
the  ordinary  way  by  the  adilition  of  I  lie  watt  current  duo  to 
hylcresis.  .'\n  intciestiug  method  to  inijirovo  the  jjower  factor 
is  based  on  this  jirinciplo. 

Special  attention  must  lie  drawn  (o  the  fiict  that  the  harmful 
circulating  currents  reacting  on  the  phase  of  the  flux  are 
ipiite  useful,  and  for  this  reason  they  have  sometimes  bct-n 
su|)prcs.sod  to  a  smaller  degree  than  one  might  eNpcct.  Te.«ts 
have  been  carried  out  by  the  Siemens-Schuckert  Co.  (Kichtor) 
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to  show  that  the  power  factor  can  be  made  eiiual  to  unitj' 
through  allowing  circulating  currents  to  flow  more  or  less 
unchecketl.  Naturally  the  heating  of  the  brushes  ami  the 
commutator  prevent  the  actual  practical  application  of  this 
expedient. 

The  power- factor  improving  (jiialities  of  the  losses  caused  by 
the  alternations  of  the  main  flux  and  the  shifting  of  E  will  be 
clearly  seen  from  the  simplified  <liagram  Fig.  52a.  OKDAL 
is  the  diagram  for  the  ideal  motor.  If  now  the  flux  N  is  made 
to  lag  behind  the  current  i,  by  an  angle,  4'  (the  hysteretic  and 
eddy  current  lag),  it  will  obtain  the  position  OA'.  The  E.M.F.  E 
will  follow  it  to  OK'  and,  apart  from  details,  the  new  triangle 
OK'L'  will  be  identical  with  the  original  one,  OKL,  the  new 
phase  displacement  being  </>'  =  </)  —  ( 90- 1/').  TIic  comjilcinciit 
of  tlie  hj/slcretic  and  cddy-currcnt  lag  subtracts  dircctlij  from 
the  original  angle  between  current  and  terminal  voltage.     As- 


Fli:.  53. 

sumiug,  for  instance,  cos<^  =  0'80 — i.e.,  <^  =  37  deg.  and  sinf 
=  0-10,90deg. -./•being  6deg.— we  find  q!>'  =  37-  6  =  31deg.,and 
the  new  power  factor  cos  </)'  =  0'86.  Supposing  we  had  a  cos  <^ 
=  0'705  only,  <^  being  45deg.  and  sin  tp  =  O'lO,  corresponding  to 
a  loss  of  10  per  cent.,  90-  li-  is  6  deg.  and  cos  <^'  =  0'78.  This 
is  only  the  improvement  due  to  the  shifting  of  the  phase  of 
the  flux,  a  further  increase  of  the  power  factor  being  eflFected 
by  the  watt-component  of  the  current  for  covering  the  loss. 

This  diagram  will  be  still  clearer  if  we  add  together  all  com- 
ponents of  voltages  for  overcoming  the  ohmic  drop  in  field 
armature  and  brushes  into  one,  in  a  way  eliminating  all  resis- 
tance from  the  armature  and  field  and  adding  it  separately,  as 
diagrammatically  shown  in  Fig.  53.  At  the  same  time  vtb 
combine  t',,  and  c^^,,.  Diagram  Fig.  54  is  the  same  as  Fig.  52, 
except  for  the  order  in  which  the  components  of  the  volt- 


FiG.  54. 


Fig.  55. 


combined.      We    find,    again,    the    current-triangle 
i.    In  phase  with  !',„„,_,„  we  draw  the  flux  and  the 


imsin. 


age    are 

voltage  induced  in  the  armature  by  lotation  e„.  Vertical  to  it 
we  draw  ei.^-f  Ci,„,  and  in  phase  with  the  total  current  i  the 
ohmic  drop  i  x  r.  All  three  voltages  together,  e.^,  {«{./+  «r.a)  and 
/  X  ?",  give  the  terminal  voltage  e. 

If  we  do  not  take  account  of  i,r  in  our  diagram  the  effect  in 
the  combination  of  E.JI.Fs  is  felt  in  i  r  only,  this  factor 
being  slightly  reduced  and  shifted  backward  in  its  phase 
(Fig.  55).  Except  for  this  small  defect  we  aie  able  to  con- 
struct a  diagram  completely  neglecting  /„.  and  to  add  this  cur- 
rent component  afterwards  in  a  convenient  way.  The  advantage 
of  neglecting  /„  at  first  lies  in  the  fact  that  the  E.M.F.s  of  self- 


induction  of  field,  compensating  winding  and  armature  are- 
90  dog.  displaced  against  ;'„„  not  against  the  total  current, 
and  that  E  is  in  phase  with  /,„  only. 

Excej)t  for  the  component  /  x  r  we  could  use  our  ideal 
diagram  exactly,  and  it  is  clear  that  the  presence  of  the  resis- 
tance can  involve  only  a  minor  modification. 

Drawing  again  the  circle  and  the  triangle  of  voltages  OAB 
(Fig.  56),  AB  now  represents  the  E.M.F.  of  self  induction  in 
field  ((  and  armature  Ci.,-t-fi,„,  OB  is  no  longer  ('„  =  E  alone, 
but  f„  plus  ixr.  The  jjhasc  of  the  current  remains  cxactl}^ 
the  same — i.e.,  that  of  c,,  and  /  x  r,  and,  as  before  ;  its  intensity 
can  be  represented  by  AP5.  Erecting  again  AC  vertical  to  OB, 
BC  is  the  torque  and  AC  the  watt  component  of  the  current, 
but  no  longer  the  useful  energy  as  it  includes  a  component  for 
the  ohmic  loss.  When  the  motor  is  stationary  e„  becomes  zero 
and  the  point  A  obtains  a  position  A'  on  the  circle  as  close  to 
0  .as  possible,  OA'  being  the  drop  in  the  ohmic  resistance 
which  cannot  be  eliminated.  BA'  is  the  maximum  current 
obtainable,  the  "short-circuit  current,"  fixed  by  the  self-induc- 
tion of  field  and  armature  and  now,  also,  by  the  ohmic  resis- 
tance. The  short-circuit  triangle  OA'B,  drawn  for  full 
voltage  on  the  stationary  motor,  is  a  fixed  ijuantity  for  a  cer- 
tain machine.  Draw  A'C"  vertical  to  OB;  BC'  is  the  torque  at 
starting  and  A'C  the  watt  component  of  the  current  A'B,  due 
to  the  ohmic  losses  in  the  motor.  If  the  current  is  only  AB 
this  watt  component  goes  down  to  HC,  as  it  can  easily  be 
proved  that  the  amount  HC,  cut  ofT  from  the  vertical  AC  by 
the  short-circuit  line  A'B,  is  proportional  to  the  current  AB. 


Fig.  56. 

Therefore  the  part  AH  between  A'B  and  the  circle  represents 
the  useful  cncrgij*  except  for  the  losses  of  friction  and  revolv- 
ing hysteresis. 

Drawing  DF  in  Fig.  56  parallel  to  OB,  similar  to  the  diagram 
for  the  ideal  motor,  the  amount  cut  off  on  this  line  by  the 
lengthened  OA—Z.c.,  DF — represents  the  speed.  It  is  smaller 
than  before  by  the  amount  DM  in  consequence  of  the  voltage 
drop  in  the  ohmic  resistance. 

It  remains  to  bring  in  the  core  loss  component  so  as  to  fix 
the  phase  and  amount  of  the  total  current.     This  can  be  done 
for  every  point  of  the  diagram  in  the  way  shown  in  Fig.  54, 
V  being  determined  as  exactly  as  possible.     Considering  that 
the  majority  of  the  losses  which  /„.  represents  are  eddy  cur- 
rents (including  the  circulating  currents  in  this    class)    the 
component  for  these  losses  /„.  can  be  put  very  nearly  propor- 
tional to  c,., — /.('.,  proportionate  to  /,„  itself — the  angle  of  hyste- 
retic phase  displacement  ./-  between  /,„  and  /  being  assumed 
to  be  constant.     Then  /  is  equal  to  constant  x  i„„  so  that  it  is 
only  a  question  of  "scale"  fur  the  current  in  our  diagram 
to  give  the  value  of /direct.      Also  the  influence  the  component 
i,r  exercises  on  the  power  factor  can  be  easily  shown.     AB 
being   /„,    (Fig.   56),  we  add    /„.=AG   at  right   angles    (OA 
lengthened)  ;  BG  is  then  the  total  current  i  in  proper  phase, 
and  OH  is  the  power  factor  if  0B=1.     The  geometrical  locus 
for  G  is  a  circle  which  passes  through  O  and  B  and  the  centre 
P  of  which  is  vertically  above  the  centre  of  the  main  circle, 
the  angle  PBO  =  4'. 

( To  be  continued.) 

•  Compare  Ji/ich-ofcclmUche.  XtiLicliri/t,  1900,  the  author's  simplified 
form  of  the  Heyland  diagram  for  induction  motors. 
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PROF.  L.  C.  MI&LL'S  ADDRESS  TO  THE  EDUCATIONAL 
SCIENCE  SECTION  OF  THE  BRITISH  ASSOCIATION.* 


Book  Learning. — The  knowledge  of  books  may  be  an  excellent 
form  of  useful  knowledge  ;  it  may  also,  when  it  strives  merely  to 
record  and  remember,  be  unproductive  and  stupefying.  In  the  ages 
of  learning,  the  schoolmaster  too  became  a  pedant.  His  chief  duty 
he  supposed  to  consist  in  furnishing  his  boys  with  knowledge  ^^■hich 
they  might  some  day  want.  If  it  were  not  that  Nature  has  endowed 
.schoolboys  with  a  healthy  power  of  resistance,  theu-  memories  might 
have  come  to  resemble  the  houses  of  those  who  believe  that  whenever 
they  throw  a  thing  away  they  are  sure  to  want  it  again — houses  in 
which  room  after  room  is  so  packed  with  antiquated  lumber  as  to  be 
uninhabitable.  Happily  for  us.  a  great  deal  that  we  once  knew  and 
might  foolishly  wish  to  keep  quickly  fades  from  the  memory.  Only 
a  small  fraction  of  the  knowledge  wliich  enters  the  mind  of  an  in- 
quisitive person  is  kept  for  so  long  as  a  month.  What  we  remember 
so  greatly  exceeds  what  we  can  use  that  we  need  not  deeply  regret 
the  loss  that  is  always  going  on.  Xo  doubt  we  often  find  it  neces- 
sary to  recall  a  multitude  of  small  facts,  in  order,  it  may  be.  to  elicit 
&  general  conclusion  or  to  produce  a  telling  argument.  But  is  it 
w'ise  to  prepare  years  in  advance  by  storing  all  the  facts  in  the 
memory  ?  I  cannot  think  so.  Exercise  of  the  memory  involves 
nervous  strain,  and  after  an  early  age  a  considerable  nervous  strain. 
It  is  more  economical  and  more  business  like  to  employ  mechanical 
contrivances  rather  than  brain  tissue  for  such  pMposes.  to  leave  the 
vast  mass  of  useful  facts  in  grammars,  dictionaries,  and  text  books. 
and  to  collect  tho.se  for  which  we  have  a  present  use  in  the  note-book 
or  the  card  index.  The  history  of  learning  warns  us  that  it  is  not 
good  to  lay  up  in  our  memories  a  great  store  of  knowledge  whose  use 
lies  far  in  the  future.  Apply  to  knowledge  M-hat  moralists  tell  us 
about  money.  It  is  only  the  money  that  you  may  ex{)ect  to  put  to 
use  within  a  rea.sonable  time  that  does  you  any  good,  and  the  same 
holds  true  of  knowledge.  Unused  knowledge,  like  unused  money, 
becomes  corrupt. 

Scienre. — It  is  the  function  of  science  to  produce  verifiable  know- 
ledge. Science  achieved  her  earliest  successes  by  investigating  the 
simplest  properties  of  tangible  things — number,  form,  uniform 
motion.  Here  she  learned  how  to  combine  the  knowledge  of  manv 
concrete  facts  into  general  statements,  which  (to  the  confusion  of 
thought)  we  call  scientific  laws.  Science  applies  her  general  state- 
ments to  new  cases,  using  facts  to  make  general  statements,  and 
general  statements  to  discover  or  verify  facts,  so  that  a  considerable 
part  of  scientific  knowledge  is  in  perpetual  use.  Science  is  no  longer 
content  with  the  study  of  simple  properties  and  tangible  things.  She 
will  consider  facts  of  every  kind  as  soon  as  she  can  find  the  time. 
There  is  no  hope  of  withdrawing  from  scientific  treatment  any  kind 
x)f  experience  which  the  human  .senses  or  the  ojjcrations  of  the  human 
mind  furnish  ;  to  be  safe  from  the  inroads  of  science  j'ou  must  betake 
yourself  to  some  study  which  does  not  meddle  with  facts. 

Generalisation  involves  incessant  reference  of  elTects  to  their 
icauses.  Facts  can  only  be  ill-classified  and  superficially  generali.sed 
no  long  as  the  causes  of  the  facts  remain  uninvestigated.  Science 
of  any  good  kind  .sets  up.  therefore,  the  habit  of  methodical 
inquiry  and  the  habit  of  rea.soning — productive  reasoning,  we  might 
call  it.  to  distinguish  it  from  the  reasoning  of  the  .schools.  The  best 
examples  of  productive  reasoning  are  to  be  found  in  the  investiga- 
tions of  science,  and  esi)ecially  of  tho.se  experimental  .sciences  which 
deal  with  simple  tangible  objects.  whf)sc  j)roperties  can  be  studied 
one  at  a  time.  The  virtues  of  science  are  exactness,  impartiality, 
candour.  Scientific  impartiality  means  the  determination  to  aceej)! 
no  authority  as  binding  exce|)t  the  a.s.s«-nt  of  all  com])elenl  ))ersons. 
Scientific  candour  means  perj)etual  readiness  to  revise  opinions  which 
are  held  in  respect.  Loyalty,  excej)!  of  one  kind,  loyally  to  her.self, 
Bcienc^e  has  no  use  for  and  does  not  cultivate.  I  thiiik  it  is  true,  but 
you  can  judge  as  well  as  I,  fhiit  during  the  last  four  centuries  there 
has  been  no  generator  of  useful  knowledge  at  all  comparable  with 
science. 

Herbert  Spencer  hn«  rai.sed  the  ()uestion  :  What  knowledge  is  of 
most  wordi  ?  H<^  considers  knowledge  in  it.s  bearing  on  life  and 
hcaldi.  on  the  gaining  of  a  livelihood,  on  citizenship,  on  arlistic  pro- 
duction and  enjoyment  ;  lastly,  as  a  means  of  discipljnr.  The 
answer  which  he  gives  under  each  head  is  "Science"  that  is  his 
verdict  rm  all  the  counts.  Spencer  seems  to  contend  that  for  every- 
body and  imder  all  po.ssihle  circumslances  science  is  that  knowledge 
which  is  mr)st  valuable,  but  this  is  a  conclusion  hard  to  reci'jve. 
There  are  persons  who  are  intellectually  unfit  to  acquire  I  hi'  .scieiilific 
liobit,  of  mind,  or  who  follow  an  occupation  incompatible  with  any 

•  Kxtracts  from  the  prexidcntinl  aildrom  delivorc<l  by  I'rof    I.    t' 
Viall,  DHc.,  F.K.8.,  ttl  Dublin. 


but  a  light  and  recreative  studj'  of  science.  Suppose  that  a  youth 
is  wholly  uninterested  in  science  ;  or  that  after  fair  trial  he  shows  no 
capacity  for  it  :  or  that  he  is  eager  to  become  a  poet  ;  or  that  he  wUl 
inherit  a  lucrative  business  in  which  science  plaj-s  no  part  :  would 
not  these  propensities  and  circumstances  modify  our  choice  ?  I 
cannot  believe  that  Spencer  was  so  unpractical  as  to  deny  them  any 
weight  at  all.  Is  it  possible  that  he  was  thinking  of  mankind,  of  the 
British  nation,  or  of  some  other  large  collection  of  men  ;  that  it  is 
to  the  nation  or  the  race  that  science  will  prove  itself  of  most  worth  ? 
If  this  is  the  right  interpretation,  we  have  some  ground  for  blaming 
Spencer's  neglect  to  mention  so  important  a  qualification.  Those 
who  admit  that  the  nation  requires  scientific  knowledge  beyond 
knowledge  of  any  other  kind  are  not  compelled  to  maintain  that  the 
individual  man  must  give  his  cliief  attention  to  science.  A  minute 
division  of  labour,  intellectual  as  well  as  manual,  is  necessary  in 
modern  life,  and  we  become  every  day  more  dependent  upon  other 
peoples  knowledge.  An  elementary  knowledge  of  many  sciences, 
such  as  Spencer  valued  and  himself  possessed,  steadih-  becomes  less 
attainable,  and  less  applicable  to  real  business  ;  less  attainable, 
because  the  standard  is  always  rising  ;  what  was  a  respectable 
acquaintance  with  science  in  the  days  when  Spencer  was  educating 
himself  would  now  be  thought  no  better  than  a  smattering  ;  less 
applicable,  because  business  now  requires  and  commands  the  science 
of  experts.  Business  demands  the  very  best  science  that  the  age  can 
supply,  and  it  can  afford  to  pay  high  enough  to  get  it.  Obviously 
the  best  knowledge  of  any  kind  can  only  be  pos.sessed  by  a  few. 
Those  who  agree  with  me  that  the  science  which  is  applicable  to 
industry  or  to  public  health  is  steadily  growing  harder  of  attain- 
ment, will  not,  I  hope,  turn  this  into  an  argument  for  restricting  the 
study  of  science  to  a  few.  The  elementary  science  of  the  school,  if 
good  of  its  kind,  is  valuable  for  its  effect  ujion  the  character  and  the 
intelligence  :  it  is  necessarj'  for  the  timely  discovery  of  young  people 
who  can  be  trained  to  carry  on  scientific  discovery  ;  and  it  engenders 
a  sympathy  with  science  which  is  of  high  importance  to  the  State. 
If  the  science  of  the  school  does  no  more  than  make  the  phenomena 
of  everyday  life  a  little  more  comprehensible  and  a  little  more  inter- 
esting, it  will  fully  justify  itself. 

There  is  not.  and  cannot  be,  a  scale  of  usefulness  by  which  every- 
body's choice  can  be  at  once  determined.  Before  deciding  what  the 
schoolboy  is  to  study  we  must  inquire  what  are  his  aptitudes,  in- 
clinations and  opportunities.  And  the  importance  of  science,  which 
I  do  not  think  Spencer  has  exaggerated,  will  be  fully  recognised  when 
every  nation  and  city,  every  profession  and  trade,  every  person  and 
interest,  can  be  guided  as  often  as  need  arises,  not  by  their  own 
scientific  judgment  but  by  the  judgment  of  scientific  experts. 

Technirnl  Education. — Technical  education  may  be  pursued  in  at 
least  three  ways  :  ( I )  We  may  seek  to  qualify  the  |)upil  for  his  calling 
by  a  thorough  training  in  some  science  or  art,  and  then,  by  the  appli- 
cation, under  the  guidance  of  an  ex{)ert,  of  that  science  or  art  to  a 
particular  industry.  The  experience  of  at  lea.st  two  generations 
.seems  to  show  that  this  method  is  really  effective  ;  it  does  what  it 
])rofes.ses  to  do.  (2)  The  second  method  aims  at  no  more  than 
sui>|>lying  information  directly  aj>j)licable  to  the  industry  in  question. 
Surely  this  is  the  least  profitable  of  the  three.  The  information  is 
not  accurately  lodged,  either  in  the  memory  or  in  the  note-books  of 
the  students  ;  it  soon  becomes  obsolete  in  consequence  of  the  advance 
of  knowledge  :  and  it  docs  little  to  cultivate  intelligence  or  the  power 
of  doing.  Where  intelligence  and  the  power  of  doing  already  exist, 
nu're  information  may  be  valuable,  but  the  best  storehouse  of  in- 
formation is  the  |irinted  book.  (3)  Lastly,  we  may  aim  at  nothing 
more  than  facility  by  repetition.  Such  practical  arts  as  reading, 
writing,  drawing,  needlework,  and  cookery  are  largely  acquired  by 
imitation  and  constant  practice.  Skill  in  these  art.s  is  a  tool,  whose 
l)rolital)le  application  ticpends  much  upon  the  intelligenc<'  and  enter- 
prise of  the  po.s.scssor.  IndepeiulenI  attempts  to  meet  difficulties, 
frii'ntlly  criticism  of  these  atlemjUs.  (pieslioning  about  the  cau.se,s  of 
failure,  are  the  expedients  which  a  wise  and  experienced  teacher, 
ever  at  hand,  WDuld  em|)loy.  Such  a  teacher  is  of  course  rarely  to 
be  had.  but  is  now  and  then  found  in  a  sensilih-  mnlher.  Perhaps 
the  best  substitute  for  the  sensible  mother  wciuld  be  plain,  practical 
les.s(ins  on  elementary  science,  .such  as  Kdgeworths,  Dawes,  and 
Hcnslow  used  to  give. 

Liliraliirr. — Literature  differs  from  most  kinds  of  u.scful  know- 
ledge in  having  an  immediate  value.  The  benefil.s  which  we  receive 
from  literature  arc  com]mrable  with  those  which  we  receive  from 
good  society.  We  are  ex|)ccled  to  enjoy  and  appreciate  ;  we  arc 
not  to  be  for  ever  asking  :  "  What  have  1  got  that  I  can  carry 
away  t  "  Literature  nuiy  be  more  good  than  society  ;  it  may  com- 
pare with  the  intimate  talU  oi\  grave  subjects  of  a  wise  and  high- 
minded  friend.  I'nforlumilely  those  wlio.se  office  il  is  to  introduce 
us  to  lileraliire  olten  treat  it  as  if  il  were  only  a  parlii'\ilar  sort  of 
useful  knowledge.     They  occupy  our  ulli'nli<in  so  ci>mpletcly  with 
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grammar,  metre,  etymology,  and  historical  allusions  that  ^^e  have 
no  leisure  to  enjoy  and  appreciate. 

I  have  little  fear  that  the  scientilie  aL'e  wliieh  is  now  upon  us  will 
be  permanently  hurtful  to  literature.  The  higher  criticism,  which 
is  the  study  of  life  as  well  as  of  letters,  will  survive  too.  One  literary 
art.  the  art  of  rhetoric,  may  be  weakened  and  lust  when  the  scientiHc 
spirit  becomes  predominant — that  sort  of  rlietoric,  1  mean,  which 
may  be  fitly  described  as  insincere  eloquence.  Rhetoric  seeks  above 
all  to  persuade,  and  in  a  completely  .scientific  age  men  w  ill  only  allow 
themselves  to  be  persuaded  by  force  of  reason.  K\en  in  our  im- 
perfectly scientific  age  those  men  gain  most  by  speech  who  have 
something  important  to  say.  who  say  no  more  than  they  know,  and 
who  use  all  possible  plainness.  It  will  be  enough  for  my  ])resent 
purpose  if  we  can  agree  that  literature  has  an  aim  and  purpose  of  its 
own.  and  must  not  be  treated  sim|)ly  as  a  branch  of  useful  knowledge. 
Literature  and  science,  for  instance,  are  incommensurable. 

The  yecessilj/  of  Choosing. — Every  headmaster  and  headmistress 
is  occupied  with  the  eternal  question  how  to  make  room  for  all  the 
things  that  are  demanded  of  the  school.  Tlieorisers,  who  have  no 
responsibility  for  the  time-table,  insist  from  time  to  time  upon  new- 
additions,  and  are  happy  if  they  can  only  express  theii'  own  opinions 
with  an  emphasis  which  satisfies  their  sense  of  justice.  It  is  my 
opinion  that  far  too  much  has  already  been  conceded  to  demands 
which,  reasonable  when  taken  separately,  are  unreasonable  when 
taken  together.  Thus,  by  ancient  usage,  Latin  is  made  a  necessary 
subject  in  certain  schools.  Then  a  claim  is  put  in  for  Greek  as  more 
interesting  and  equally  important.  French  and  German  demand 
admission,  and  put  forward  claims  which  can  hardly  be  overstated. 
The  result  is  that  some  boys  in  secondary  schools  attempt  four  lan- 
guages, and  many  attempt  three.  Then  we  usually  find  that  no 
foreign  language,  ancient  or  modern,  is  mastered  to  the  point  at 
which  it  can  be  used  in  reading,  wTiting,  or  conversation.  Our  wish 
to  be  fair  and  consistent  has  landed  us  in  an  absurdity.  The 
root  of  the  whole  difficult}'  lies  in  the  fact  that  while  there  are  per- 
haps 1.5  or  20  branches  of  knowledge  eminently  fit  to  be  taught  in 
school,  no  pu])il  can  profitablj-  undertake  more  than  five  or  six  at  a 
time.  The  sciences  taught  in  school  may  spoil  one  another's  chances 
in  the  same  way.  Xot  a  few  schools  are  convinced  that  they  must 
have  chemistry  and  physics  because  of  their  industrial  importance, 
hygiene  because  of  its  relation  to  the  health  of  the  community, 
physiology  to  make  the  hygiene  intelligible.  The  schoolboy  is  made 
to  buy  more  .sciences  than  he  can  pay  for,  and  his  time  is  gone  before 
he  reaps  any  of  the  advantages  which  are  so  much  desired. 

One  inevitable  result  is  that  the  .school  hours,  including  the  pre- 
paration of  lessons,  are  nearly  always  too  long.  Another  result  is 
that  the  schoolboy  who  is  willing,  but  not  very  clever,  is  often  over- 
worked, I  have  known  many  such  cases  mj'.self,  and  have  also 
known  cases  in  which  excellent  results  have  been  attained  in  a  good 
deal  less  than  the  customary  time.  If  we  could  consent  that  our 
pupils  should  remain  ignorant  of  many  useful  tilings,  if  we  could 
materially  shorten  the  lessons  of  very  young  pupils,  and  if  we  could 
bring  the  home-lessons  into  much  smaller  compass,  I  believe  that  the 
education  which  we  offer  would  really  be  more  valuable, 

Masleri/  of  Something. — The  accumulation  of  miscellaneous  know- 
ledge of  useful  things,  copious,  inexact,  inapplicable,  may,  like  rag- 
picking,  leave  us  ignorant  of  the  world  in  which  we  live.  Let  us  try 
to  reach  the  inner  life  of  something,  great  or  small.  The  truly  useful 
Icnowledge  is  mastery.  Mastery  does  not  come  by  listening  while 
.somebody  explains  ;  it  is  the  reward  of  effort.  Effort,  again,  is 
inspired  by  interest  and  sense  of  duty.  Interest  alone  may  tire  too 
quickly  ;  sense  of  duty  alone  may  grow  furma!  and  unintelligent. 
Mastery  comes  by  attending  long  to  a  2iarticular  tiling — by  inquiring. 
by  looking  hard  at  things,  by  handling  and  doing,  by  contriving  and 
trying,  by  forming  good  habits  of  work,  and  especially  the  habit  of 
distinguishing  between  the  things  that  signify  and  those  that  do  not. 
It  is  too  much  to  expect  that  mastery  will  often  be  attained  in  .school. 
School  is  but  a  preparation,  not  I  think  f<jr  promiscuous  learning, 
but  for  the  business  of  life.  The  school  w  ill  have  done  its  part  if  in 
favourable  ca.ses  it  has  set  a  pattern  which  will  afterwards  develop 
itself  naturally  and  harmoniou.sly. 


Electrification  of  Pacific  Railroads. — According  to  the  Elrc- 
irical  Jriirld,  Mr.  E.  H.  Harrimau  has  recently  stated  that  as 
soon  as  the  money  market  conditions  improve,  tliiee  sections 
of  lines  of  the  Harriinan  system  will  be  electrified.  It  is  his 
purpose  to  electrify  the  mountain  division  of  the  Union  Pacific 
road,  which  runs  over  the  Kockies  ;  the  mountain  division  of 
the  Southern  Pacific,  which  runs  over  the  Sierras,  and  the  new 
mountain  division  of  the  Shasta  route,  which  will  run,  like  the 
present  route,  over  the  Siskiyou  Mountains.  The  estimated 
cost  is  said  to  be  about  £8,000,000. 


THE  ELECTRIC  LIGHTING  OP  DRDRY  LANE 
THEATRE  ROYAL. 


On  March  25.  1908,  tiu;  stage  of  the  historic  theatre  of  Drury 
Lane  was  completely  destroyed  by  fire,  and  the  daily  Press 
pioinptly  attributed  the  disaster  to  .some  electrical  cause.  As 
to  how  far  this  was  the  case  may  be  gathered  from  the  fact 
tiiat  on  the  previous  day  the  current  was  switched  off  at 
fi  p.m.  and  the  fire  alarm  .sounded  at  ."3:20  a.m.  next  morning. 
Whatever  the  cause,  a  great  deal  of  damage  was  done,  and  need- 
less to  say  most  of  the  electrical  e(|uipment  was  more  or  less 
useless.  Consequently,  after  the  inevitable  delays  caused  by 
the  assessment  for  the  insurance  companies  involved,  the  work 
of  reconstruction  was  begun,  and  has  been  carried  through  in 
an  extremely  short  time.  The  electrical  part  of  the  work  has 
been  practically  completed  in  six  weeks  from  the  start.  To 
some  people  this  may  not  seem  to  be  so  very  short  a  time  after 
all.  but  it  is  difficult  to  realise  without  actual  inspection  the 
great  quantity  of  work  involved  ;  thus  it  is  no  exaggeration  to 
sav  that  many  miles  of  cable  have  been  used  in  connection 
with  the  new  installation,  the  whole  of  the  wiring  being  carried 
out  in  screwed  tubing,  whilst  a  new  design  of  batten  has  also 
been  evolved,  so  that  great  credit  is  due  to  the  contractors, 
Messrs.  Pinching  &  Walton,  for  the  rapid  way  in  which  the 
work  has  been  carried  through.  This  will  be  better  understood 
when  it  is  stated  that  owing  to  the  size  o-f  the  installation, 
ordinary  accessories  and  fittings  could  not  be  used. 

In  our  issue  of  February  12,  1904,  we  gave  a  full  account 
of  the  electrical  equipment  of  the  theatre  at  that  time.  A  great 
deal  of  the  present  equipment  is  practically  the  same  as  there 
described.  For  example,  the  hoisting  gear  of  the  bridges  is  the 
same  as  it  was  at  that  time,  although  it  has  been  necessary  to 
rewind  the  motors  after  their  experience  of  being  several  feet 
under  water.  There  were  also  certain  parts  of  the  installation 
which  were  not  affected,  as  for  example,  the  main  services  from 
the  supply  company.  These  are  in  duplicate  in  order  to  comply 
with  the  regulations  of  the  London  County  Council,  but  they 
are  both  taken  from  the  mains  of  the  Charing  Cross,  West 
End  &  City  Electricity  Supply  Co.  One  service  is  from  the 
regular  theatre  svstem  of  the  company,  and  the  other  from  the 
lighting  system,  so  that  they  really  form  two  distinct  sources 
of  supply. 

A  recently  introduced  feature  is  the  system  of  ventilation  of 
the  stage.  It  was  found  that  a  great  deal  of  discomfort  was 
experienced  by  that  part  of  the  audience  sitting  in  the  stalls 
anywhere  near  the  stage,  by  what  may  be  described  as  a  water- 
fall of  cold  air  from  the  stage  into  the  stalls.  In  order  to  check 
this,  warm  air  is  now  forced  by  a  fan  on  to  the  stage  at  any  point 
where  cold  air  would  come  in  if  this  system  of  ventilation  were 
not  adopted,  that  is  at  doors,  &c.  In  this  way  a  stream  of 
warm  air  finds  its  way  on  to  the  .stage  and  rises  straight  up 
without  passing  into  the  auditorium.  Matters  can  be  so 
adjusted  that  there  is  either  no  passage  of  air  from  one  to  the 
other,  or  that  the  air  actually  tends  to  pass  from  the  auditorium 
on  to  the  stage.  The  warm  air  so  supplied  is  forced  in  by  a 
3  ft.  fans  of  the  well-known  "  Sirocco  '  type,  the  air  being 
drawn  through  sheets  of  moistened  canvas ;  the  latter  is  fixed 
on  a  large  horizontal  drum,  kept  rotating  .so  that  it  is  continually 
moistened  with  water,  the  air  being  then  forced  through  a 
grid  of  pipes  which  are  steam  heated,  .somewhat  similar  to  an  air 
cooled  condenser,  and  finally  supplied  to  the  required  points 
by  ducts  in  the  usual  way.  In  all  probability  the  air  so  forced 
in  will  rise  to  the  top  of  the  building,  and  will  pass  through  the 
ventilators,  there  provided,  without  further  assistance,  thus 
giving  a  verv  efficient  ventilation.  If  this  does  not  prove 
entirely  satisfactory,  there  is  provision  for  fixing  a  fan  for  the 
purpose  of  extracting  the  air,  similar  to  one  which  is  already 
in  use  above  the  auditorium. 

Heneath  the  stage  is  fixed  the  electric  and  hydraiilii-  plant 
for  operating  the  bridges.  There  is  also  the  dimmer  room, 
the  latter  being  unaltered  though  rewired.  The  lights  used 
for  illumination-effects  consist  of  white,  red  and  blue,  the  white 
lights   being  naturallv   more   numerous.     The   dimmer  room 
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contains  three  rows  of  dimmers  corresponding  with  these  three 
colours.  Each  large  dimmer  at  present  controls  125  35-watt 
lamps",  and  each  of  the  smaller  dimmers  controls  62  35-watt 
coloured  lamps  ;  but  each  is  capable  of  controlling  the  64-watt 
lamps  which  were  used  before  the  change  to  metallic  filament 
lamps  was  made.  Recently  "Z"  metallic  filament  lamps  have 
been  substituted  for  the  carbon  lamps,  notwithstanding  the 
fact  that  most  makers  of  such  lamps  held  the  view  that  they 
were  imsuitable  for  theatre  work,  on  account  of  the  difficulties 
occasioned  by  "  dimming."  Experience  has  shown  that  such 
lamps  are  eminently  satisfactoiy.  and  apparently  this  erroneous 
view  was  only  due  to  the  fact  that  the  lamps  were  tried  without 
modifying  the  conditions.  Naturally  the  resistances  to  be 
inserted  in  order  to  dim  metallic  filament  lamps  have  not  the 
same  value  as  for  carbon  lamps,  and.  equally,  both  kinds  of 
lamps  cannot  be  expected  to  run  in  parallel  off  the  same  dimmer. 
Fig.  1  is^an  illustration  of  the  dimmer  board,  which  is  placed 
on  the  stage  immediately  above  the  dimmer  room.     Each 


l'"r(i.  1, — DiMMKn  BoAiiD. 

wheel  controls  a  dimmer,  and  they  can  be  worked  separately  or 
altogether  an  desired,  the  three  rows  corresponding,  of  course, 
to  the  white,  red  and  blue  latii|)s. 

It  might  be  thought  tiiat  arc  ])roject()rs  would  be  used  laigelv 
ill  u  theaire  of  this  kind  for  varying  the  illumination  a.s  desirecl, 
at  any  |)articiilar  point.  Tliis,  iiowever,  is  not  the  case, 
partly  Ijccanse  tin'  light  so  obtained  is  apt  to  be  coloured,  and 
partly  becau.se  the  .stage  is  very  large,  and  such  lamps,  as  a 
large  number  of  them  would  be  re(|uired,  would  be  ])roliibitive. 
In  the  (Ilea  on  either  side  are  about  20  o.w-hvdrogen  ])rojectors. 
Ill  order  to  supply  these  there  is  an  o.wgeii  main  and  a  hydrogen 
niiiiii  along  each  of  (he  galleries,  and  as  these  mains  are  (|uite 
small  it  will  be  realised  that  a  very  simple  arrangenn-nt  is 
obtained,  the  necessary  sui)|ily  bi'ing  taken  from  india-rnl)ber 
tubing  as  desired.  Signals  are  given  to  the  opi'iators  by  nu-ans 
of  red  and  lilne  lanip.s.  The  sup]ilv  f)f  r>xvgi'n  iind  hvilrogen  is 
kejit  in  four  very  large  drum»,  nlioul   in  ft.  high,  at  a  prcsHure 


of  3  lb.  per  sq.  in.  Water  is  automatically  run  into  these  drums 
to  keep  up  the  pressure  and  they  are  recharged  from  the  familiar 
gas  cylinders  as  required. 

The  new  battens,  of  which  there  are  12,  for  lighting  the  stage 
are  of  some  interest,  as  they  are  of  new  design.  Each  is  -12  ft. 
long,  only  lOi  in.  wide,  weighs  7  cwt..  and  contains  250  lamps, 
so  that  altogether  3,000  metallic  filament  lamps  are  fixed  in 
these  battens.  Originally  such  battens  were  not  earthed  :  in 
fact  earthing  was  not  permitted,  but  the  result  of  this  was  that 
it  was  impossible  to  know,  generally  speaking,  if  there  was  any 
defect  in  the  insulation.  Under  certain  circumstances  this 
may  be  dangerous.  For  example,  in  one  case  a  wire,  which  had 
doubtless  been  used  for  the  flight  of  a  stage  fairy,  was  being 
drawn  up  with  a  weight  attached  when  it  came  against  the 
metal  work  of  a  defective  batten.  The  wire  made  a  good  earth, 
with  the  result  that  the  weight  dropped  on  to  the  stage.  All 
the  battens  are  now  earthed  by  earthing  the  runners,  which 
form  the  guides  for  the  counterweights  on  either  side  of  the 
stage.  Fig.  2  shows  the  arrangement  of  the 
wiring  for  the  battens,  and  it  will  be  seen 
that  it  does  not  cause  any  obstruction  on  the 
stage.  When  it  is  remembered  that  each 
batten  contains  2.50  lamps  and  is  only  lOiin. 
wide,  the  difficulty  involved  in  the  design 
will  be  apparent.  It  may  be  mentioned  that 
the  width  is  a  matter  of  some  importance 
where  a  great  deal  of  scenery  and  manv  other 
battens  have  to  be  handled.  Another  point 
of  interest  is  that  no  tilting  of  these  battens 
is  required,  as  is  often  the  case  with  other 
designs,  the  distribution  of  light  being  varied 
by  merely  altering  their  height. 

For  connecting  up  each  batten  a  fuse  board 
is  provided,  having  11  circuits  and  lined  with 
uralite.  This  board  is  fed  by  two  pairs  of 
19/16  cables  and  one  pair  of  19/Ilcables,  so 
as  to  give  the  three  sections  desired,  and  from 
each  bo.x  22  7/18  cables  are  taken  to  feed  the 
batten.  The  circuits  are  divided  up  so  that 
5  supply  white  lights,  3  red  and  3  blue. 
The  22  outgoing  cables  are  covered  by  a 
canvas  hose  and  pass  over  a  counter-weighted 
liridle.  (See  Fig  2.)  The  latter  rises  and 
falls  with  the  batten,  and  thus  unnecessary 
^lack  is  avoided.  In  addition  to  the  battens 
t  here  are  52  hanging  lengths  for  use  in  various 
positions  as  found  necessary. 

Over  the  main  switchboard  is  fixed  a  junc- 
tion box,  8  ft,  6  in,  long  by  3  ft.  wide,  into 
which  pass  all  the  cables.  From  this  box 
tliey  pass  through  screwed  tubing  to  two 
lit  her  junction  boxes  a  short  distance 
above  the  one  just  mentioned.  These 
two  boxes  are  5ft,  by  4  ft.  and  4  ft.  by 
3  ft,  resj)ectively.  The  cables  are  then 
taken  to  twelve  iron  cased  fuse  boards, 
fixed  on  the  fly  rail,  for  the  battens  re- 
ferred to  above.  These  boards  have  cast-iron  bases.  18  in. 
by  18  in.,  and  each  is  fitted  with  three  U  in.  tubes  screwed 
in  to  the  box  so  as  to  make  a  .solid  connection,  A  special 
nozzle  is  fixed  at  the  back  of  each  box,  on  to  which  the 
hose  |)ipe  leading  to  the  battens  is  fixed  by  means  of  a 
special  clip. 


On     the^lighti 


Sillcry    are    twelve     25   ampere     plugs. 


these  being  controlled  fnnn  a  "  sjiecial  effect  "  lioard  on  the 
stage,  which  also  controls  twenty-four  25  ampere  plugs 
01)  the  stftge  lloor.  This  "  special  effect  "  board  is  fed  by 
a  pair  of  37/12  cables  which  are  run  from  an  indepen- 
dent "intake"  room  on  the  other  side  of  the  building 
and  fed  by  a  se|)arate  service  from  the  nuiins.  The  jiluus 
just  ri'ferreil  to  are  of  a  special,  cast-iron  cased,  type  with 
two  pii\s.  anil  in  i-ach  instance  the  tubing  is  .screwi'ii 
into  the  plug,  so  that  the  installation  may  be  considereil 
watertight       throughout.       There      are      also       twenty-foui 
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2.j'anii>.  plugs  which  arc  ooiiti'olhnl  t'loni  thi'  main  switchboaiil, 
and  which  can  be  used  in  connection  with  the  dimmers. 

One  of  the  smaller  details  consists  of  an  electrically  operated 
centrifujial  pump,  which  can  be  coupled  up  to  a  fountain  on  any 
part  of  the  stajie.  the  water  flowing;  back  to  the  tank  from  which 
it  is  taken,  thus  avoidini;  objectionable  damp  from  water  used 
without  any  particular  means  of  escape,  as  is  often  the  case. 

The  liyhtinu'  in  the  auditorium  remains  as  it  was,  except  that 
metallic  filament  lamps  are  being  used  to  a  large  extent. 
Ade<]uate  control  of  the  lighting  is  essential  in  a  theatre, 
so  ^as  to  avoid  danger  of  panic,  but  on  the  other  hand, 
it  is  necessary  that  the  lighting  of  the  auditorium,  as  distinct 
from  that  of  the  corridors,  should  be  controlled  from  the  stage. 
In'order  to  enable  the  attendants  in  the  auditorium  to  switch 


Fio.  2. — Elevation  of  Part  of  a  Lighting  Batten  (above)  ;  also  Meihoij 

OF  Sn.SPESDING   SAME  AND   THE  CaISLE  TO  Box  IN  THE  FlIES. 

on  the  lights  if  necessary,  although  turned  off  at  the  stage,  a  set 
of  double  pole  switches  has  been  provided  coupled  together 
and  worked  by  a  single  handle.  This  handle  is  generally  tied 
down, but  on  an  emergencv  the  whole  of  the  lights  can  be  thrown 
over  to  the  other  circuit  by  forcing  the  handle  over. 

We  arc  indebted  to  Mr.  Adrian  Collins,  A.M.Inst.C.E.,  con- 
sulting electrical  engineer  to  the  Drury  Lane  Theatre,  for  his 
courtesy  in  showing  us  the  details  of  the  installation,  and  to 
Messrs.  Pinching  &  Walton,  the  contractors,  for  supplying  us 
with  information  in  regard  to  some  of  the  details. 


INFLUENCE  OF  TEMPERATURE  ON  THE  E.M.F. 
OF  CADMIUM  CELLS.* 

BY  P..  .rOUAST. 

In  1901  -Jager  and  Lindeck  showed  that  the  E.M.F.  of  standard 
cadmium  cells  with  saturated  electro)  tea  could  be  represented  as 
a  function  of  the  temperature  by  the       lation — 

E,  =  E.^  -  0-0000y8((  -  20)  -  >.    1000065(<  -  20)-, 

the  formula  being  applicable  down  to  0°C.  for  cells  whose  negative 
electrode  was  an  amalgam  containing  12  or  1'!  per  cent,  of  cadmium. 
Certain  cells,  containing  a  14  per  cent,  amalgam,  showed  irregu- 
larities in  the  neishbourhood  of  zero — i.e.,  their  E.M.F.  exceeded 

•  Translated  from  the  C'omplf-i  litudui. 


by  some  ten-thousandths  of  a  volt  the  value  given  by  the  above 
formula. 

As  a  result  of  experiments  made  recently  in  the  Laboratorie 
Central  d'Electricite,  we  have  determined  that  for  all  cells  contain- 
ing a  12'5  per  cent,  amalgam,  the  way  in  which  they  are  made  not 
elTecting  the  result,  the  formula  stated  above  represents  very 
accurately  their  E.M.F.  at  zero  as  a  function  of  that  at  20deg.,  the 
increase  observed  being  on  an  average  about  i „'.,.,  less  than  that 
given  by  the  formula. 

The  same  does  not  apply  to  cells  containing  a  10  per  cent,  amal- 
gam. In  the  neighbourhood  of  zero  the  E.^I.F.  of  these  cells,  which 
agree  fairly  well  at  10  deg.,  differ  between  themselves  by  several 
ten-thousandths  of  a  volt.  They  are  all  higher  than  the  values  given 
by  the  formula  by  amounts  which  may  reach  ,;,',„  of  a  volt.  Further, 
when  the  cells  are  quickly  cooled,  their  E.M.F.  increases  sud- 
denly by  about  ,,,-i,,,,  then  sinks  slowly,  and  does  not  attain  a  con- 
stant value  for  several  days.  In  cells  containing  a  12'5  per  cent, 
amalgam,  on  the  contrary,  the  E.M.F.  increases  slowly  and 
reaches  a  constant  value  in  a  few  hours. 

These  anomalies  are  not  explained  by  the  hypothesis  put  forward 
to  account  for  irregularities  in  the  14  per  cent,  cells.  It  has  been 
admitted  that  cadmium  amalgam  is  made  up  of  two  parts,  the  one 
solid  and  the  other  liquid,  which  cease  to  co  exist  at  zero,  in  a 
14  per  cent,  amalgam,  but  do  so  in  a  12'.5  per  cent.  and.  a  fortiori 
in  a  10  per  cent,  amalgam.  New  researches  are  necessary  to  clear 
up  this  point,  but  at  least  it  seems  prudent  in  accurate  measure- 
ments to  avoid  the  use  of  cells  with  10  per  cent,  amalgams,  or  at 
least  to  prevent  their  temperature  from  falling  below  10°C. 


WIRELESS  TELEPHONY.* 

BY    REGINALD    A.    FESSENDEN. 

(Continued  from  page  830.) 

Summary. — The  author  first  gives  a  brief  history  of  the  development 
of  wireless  signalling,  proceeding  to  describe  the  method  and  apparatus 
used  in  wireless  telephony.  He  also  discusses  its  possibilities  and  how 
its  development  has  been  retarded. 

4.  Heceire.rs. — The  receiver  which  the  author  has  fo\md  most 
satisfactory  for  general  purpose  is  the  liquid  barretter.  Fig.  12 
shows  this  receiver.  It  consists  of  a  fine  platinum  wire,  about  a  ten- 
thousandth  of  an  inch  in  diameter  immersed  in  nitric  acid.     Te.sts 


FlC.  12.--Ll(JI'II)    B.U4RETTER. 

made  with  this  receiver  show  tliat  it  responds  without  apparent  loss 
of  efficienev  to  notes  as  high  as  ,5,0IK)  jier  second.  iSome  very  careful 
measurements  recently  made  by  my  assistants,  Messrs.  niaubitz  and 
Stein,  give  the  follow  Ing  results  : — 

Vohafe   of   bigh-frc'iiuency   circiiit   necessary   to 

produce  readable  signals       I.txIO    '^  volts. 

Ohniii-  resistance  of  receiver       2.500  ohms. 

Valne    of    higli-frequencv    ciurent    necessary    to 

])rodnce  readable  signals      fix  10" '  amperes. 

F.lectrnmagnetic-  wave  cnersy  rc(|uired  to  produce 

audible  note  for  period  ijf  one  seccmd  I  X  10-'  ergs. 

The  teleplione  used  for  detecting  the  signals  had  a  resistance  of 
a])|)ro.\imately  l.(HM)  ohms.  Some  measurements  were  made  to 
determine  the  change  of  current  in  the  telephone  circuit  by  using  a 
sensitive  galvanometer  in  series  with  the  telephone,  but  the  results 

•  Abstract  of  a  Paper  presented  at  the  2.5th  annual  Convention  of  the 
American  Institute  of  Electrical  Engineers,  June- July,  1908. 
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obtained  were  obviously  too  low,  possibly  on  account  of  the  electro- 
static capacity  of  the  turns  of  the  galvanometer  with  respect  to  each 
other.  It  will  be  noted  that  the  amount  of  electromagnetic  wave 
energy  necessary  to  produce  a  signal  is  considerably  less  than  that 
given  in  a  previous  note.'  The  difference  is  possibly  to  be  attributed 
to  improvements  in  adjustment  and  operation. 


Fi<;.  13.—"  Hktekodyne  "  Reokiver. 

jThe  above  measurements  were  taken  by  shunting  the  barretter 
across  a  piece  of  straight  resistance  wire  in  series  with  a  hot-wire 
ammeter,  to  determine  the  voltage  necessary,  and  by  introducing 
resistance  in  series  with  the  barretter  to  determine  the  resistance  of 
the  barretter.  The  figures  T.\ere  also  checked  in  a  number  of  other 
ways  and  very  concordant  results  were  obtained,  so  that  it  is  believed 
they  may  be  relied  upon. 


Fic:.  14. 

The   jireviously 
ofjDr.   .Austin  and 
Fleming,  de  Forest 
The' fact  that  the  a 


'  Heterodyne  "  Hr.4d  TELErnoNE. 

mentioned   thermoelectric  receivers  or  rectifiers 

llr.  T'ickard  and  the  vacuum  tube  receivers  of 

,  and  Cooper  Hewitt  also  act  very  satisfactorily. 

uthor  has  not  been  able  to  get  as  good  results  from 


by  first  talking  into  the  transmitter  and  then  tlirowing  a  switch 
and  listening,  the  usual  wireless  telegraphic  connections  are  used. 
This  has  been  found  in  practice  to  be  very  inconvenient,  however, 
and  several  met liods  have  therefore  been  dsvised  for  talking  and  listen- 
ing simultaneously,  which  methods  can.  of  course,  also  be  applied  to 
duplex  wireless  telegraphy.  Among  these  methods  may  be  mentioned 
the  commutator  method'  and  the  balance  method.-  The  former 
method  is  fairly  well  known,  and  consists  in  rapidly  connecting  alter- 
nately the  transmitter  and  receiver.  The  balance  method  consists 
in  using  a  phantom  aerial  as  shown  in  Fig.  15.  where  V  is  a  phantom 
aerial,  the  circuit  having  such  capacity  inductance  and  resistance  as 
to  balance  the  radiating  antenna.  In  order  entirely  to  cut  out  dis- 
turbances in  the  recei\er  ^^•hile  sending,  an  interference  jireventer, 
IP.,  the  elements  of  n  hich  are  shown  in  Fig.  16.  is  used  in  the  receiv- 
ing circuit. 


Fio.  15. 

It  may  be  here  mentioned  that  balance  methods  work  much 
better  with  wkeless  telephony  and  telegraphy  than  with  line  tele- 
phony and  telegraphy,  for  the  reason  that  the  radiation  resistance  of 
an  antenna  is  absolutely  definite  and  is  not  affected  by  the  weather, 
as  are  line  circuits.  Consequently,  the  balance  can  Ue  made  very 
sharp  and  once  made  does  not  need  to  be  altered.^     Of  course,  half 

'  U.S.  application  .3.50.109  (1906).     =  U.S.  application  3(i(!.o28  (1907). 

^  This  method,  may,  of  course,  be  used  for  du])lex  working  in  wireless 
telegraphy.  -As  some  question  has  been  raised  in  resiard  to  the  capacitv 
of  wireless  teleiira}>h  lines,  the  author  would  say  that  he  has  received 
messages  at  the  rate  of  250  words  per  minute  l)v  wireless  and  is  now 
experimentins  with  apparatus  designed  to  sjive  500  words  per  minute. 
With  duplexing  this  gives  1.000  words  per  minute  or  HO. 000  words  per 
hoiu-.  The  manager  of  one  of  the  largest  cable  eomiianies  has  stated 
(London  Daily  Mail.  .September  24.  1907)  that  all  the  trans-.Xtlantic  cable- 
together  send  24.(tt^0  words  yw  hour.      It  ^\'nuld  appear,  therefore,  that 


Ktc.     10.       All'AUATI  s    KUt    Ti'MM 


HicMi  nwiy  be  <hu'  to  greater  fauiilinrily  «  illi  I  hi'  liipiid  liaiirller  and 
heterodyne  receiver. 

Figs,  i:!  and  14  hIiow  a  form  ol  hclcrdd wic  receiver  adapted  for 
HHC  for  lelephonio  work. 

.''i.  Urmiurr  Conntclions. — Where  tlic  wirclcHH  tck-|)h<ine  is  opertitcd 
'  F.krlrirnl  World  and  Kngincir,  October  31,  1006. 


if  ca)mi  ily  aI'MK'  l>'>  inu-idercd  n  sin;.'ii'  -f  ruinn  on  rnvh  ".idr  nl  thr  Vllautic 
can  handle  more  (rntlir  thmi  all  tlir  present  eiililes.  Il  should  he  poinleil 
out.  however,  ih.'it  the  mere  nbilily  1o  bundle  l!in  mcHMJoies  is  n<it  suffi. 
rient.  and  tlitit  unless  tin*  wireless  tele^r.-iph  I'tuupanies  ohtnin  land  fa'-ili 
ties  cipiid  to  tliose  itl  present  enjoyed  by  the  enlile  eom|muies  they  eaiuiol 
handle  the  Iraflie  as  i'rtieientl\".  i.>..  cannot  ileliver  a  inessHjre  fiotu  New 
^'o^k  to  an  indi\'i<liial  in  London  and  receive  a  reply  in  the  same  time. 
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till'  ener.iry  is  lost,  hut  that  is  a  miittci'  of  pniotically  no  impor- 
tance, a.s  the  ciittint:  doMti  of  tin-  strcni.'tli  of  a  li-lephonic  ron- 
versation  to  ono-half  is  as  a  rule  hardly  noticeable,  especially  where 
there  are  no  line  nois-s  or  distortion  of  the  .'!])eeeh  Ihronjrh  capacity 
effects. 

6.  Rr4:eiring  Sialion  Relay. — The  receivinc  station  relay  is  similar 
to  the  transmitting  relay  previously  described.  Th.>  same  remarks 
apply  to  its  u.se  in  connection  with  wire  lines  as  to  the  transmitting 
relay. 

F.  OrKR.VTiox. 

As  will  be  realised  from  the  above,  tlie  operation  of  a  wireless  tele- 
phone system  is  very  simple.  The  operator  merely  throws  his  switch 
to  the  position  for  teleplioning  and  talks  into  an  ordinary  transmitter 
and  listens  in  an  ordinary  telephone  receiver.  When  the  duplex 
method  is  used,  as  is  always  advisable,  the  conversation  proceeds 
exactly  as  over  an  ordinary  telephone  line.  Fi;;.  17  sho« s  talking  ba- 
rclays from  a  local  circuit.  I  believe  T  am  correct  in  saying  that  the 
transmis.sion  by  wireless  telephone  is  considerably  more  distinct  than 
by  wire  line  and  that  the  tine  miiertions  of  the  voice  are  brought  out 
much  better.  This.  I  presume,  is  due  to  the  fact  that  there  is  no 
electrostatic  capacity  to  distort  the  speech,  as  in  the  case  of  wire 
lines,  though  I  think  the  effect  is  also  partly  due  to  the  absence  of 
telejihone  induction  coils  with  iron  cores.     Possibly  some  of  the 


GENERAL  URBAN  AND  INTERURBAN  TRANSPORTA- 
TION AND  RAILLESS  ELECTRIC  TRACTION.'* 

BY  r.  i.>onc;LAs  fox,  m.a. 
{Concluded  from  page  iS34). 
iSiimmnri/.  —The  author  first  discusses  the  question  whether  rails 
should  be  adopted  for  urban  transportation,  and  gives  some  interest- 
ing particulars  concerning  the  cost  of  running  petrol  'buses  and  elec- 
tric buses  witli  accumulators.  He  then  describes  the  trackless  troUej' 
system  as  installed  at  Miilhausen,  and  passes  on  to  consider  existing 
British  munici[>al  tramways,  showing  how  they  are  handicapped 
by  heavj-  cipital  expenditure.  A  table  of  statistics  regarding  71 
tramways  is  given,  and  the  author  considers  in  detail  the  figures 
for  income,  capital  expenditure  per  mile,  route  length  factor,  density 
of  tratlic,  income  per  car-mile,  working  expenses,  average  fares,  &c. 
In  conclusion  he  hopes  that  transportation  engineering  will  become 
more  and  more  an  exact  science. 


FlC    17.  — ViKW    OF    I'l.ANT    IX    Ol'ER.4TION. 

gentlemen  pre.=ent  have  witnessed  the  operation  of  the  wireless  tele- 
phone transmission  between  Brant  Rock  and  Plymouth  and  between 
Brant  Rock  and  Brooklyn.  If  .so,  I  think  they  will  bear  me  out  in 
saying  that  the  transmission  was  clearer  than  over  wire  lines.  As  a 
rule,  there  is  aKsolutc  silence  in  the  wireless  telephone  receiver  except 
when  talking  is  going  on.  though  of  course  the  usual  noises  may  be 
heard  if  persons  arc  walking  across  the  room.  &e.  This  makes  listen- 
ing in  less  of  a  strain  than  when  talking  over  wire  line.  Kven  during 
severe  atmospheric  flisturbanccs  the  talking  is  not  interfered  with  to 
any  noticeable  extent,  jirovided,  of  cour.se.  that  an  interference  pre- 
venter is  used. 

A  comparative  test  was  made  with  talking  between  Brant  Rock 
and  Brooklyn  by  wireless  and  by  wire  telephony.  The  talking  over 
the  wire  line  was  done  from  a  long  distance  station  in  Brooklyn. 
The  wireless  transmission  was  considerably  the  belter.  The  fact 
that  the  wire  line  included  in  its  cirruits  a  cable  from  New  York  to 
Brooklyn  was  of  course  a  disadvantage,  but  even  allowing  for  this, 
practice  and  theory  ap;iear  to  be  in  agreement  to  the  effect  that 
transmission  by  wireless  telephimy  over  long  distances  is  better  than 
by  wire  line.  This  method  should  be  of  especial  value  to  independ- 
ent tele|)hone  companies,  which  have  their  local  exchanges,  but  no 
long  distance  lines,  especially  since  no  franchises  or  rights  of  way  are 
necessary. 

(To  be  conrhided). 


The  Tranucay  System. — The  extent  to  which  the  eajiital  of  the 
country  has  been  committed  to  the  tramway  system  has  already  been 
briefly  referred  to.  An  attempt  will  now  be  made,  by  an  analysis  of 
the  statistics  of  the  municipal  tramways  to  show  the  degree  to  which 
this  great  system  of  urban  transportation  has  overstej)ped  the  limits 
of  commercial  soundness,  and  by  the  .selection  of  typical  cases  to 
show  the  principles  which  should  govern  the  design  of  a  transporta- 
tion system  from  a  commercial  j)oint  of  view.     There  will  always  be 

some  element  of  conjecture  in  a  project 
of  this  character,  but  the  startling  cases 
of  commercial  failure  occurring  in  quite 
modern  tramways  are  not  to  be  ac- 
counted for  merely  by  the  inevitable 
variations  in  the  travelling  habit  of  the 
public,  or  other  differences.  They  are 
mainly  due  to  defective  anal3-sis  of  the 
situation. 

The  statistics  are  in  two  divisions. 
First,  installations  wiiich  have  com- 
bined generating  stations  for  lighting 
and  traniwy  purposes,  and  second. 
those  which  have  .separate  generating 
stations  for  tramway  purposes. 

The  statistics  of  municipal  tramways 
are  in  two  divisions. 

The  towns  compared  in  the  first  divi- 
sion are  .55  in  number,  as  under  : — 

.Aberdeen.. \yr,  Blackburn.  Blackpool. 
Bolton.  Bradford.  Brighton.  Burnley. 
Burton-on-Trent,  Bury,  Chester,  Ches- 
terfield. Colchester,  Croydon.  Darling- 
ton. Darwen.  Derby.  Doncaster.  Dun- 
dee. East  Ham,  Gloucester.  Halifax, 
llford.  Ipswich.  Keighley.  Kilmarnock. 
Kirkcaldy,  Lancaster.  Leitli.  Lincoln, 
Liverpool.  Lowestoft.  Maidstone,  Man- 
chester. Nelson,  Newport  (.Mon.).  Not- 
tingham. Oldham.  Perth.  Plymouth. 
Rochdale.  Rotherham.eSalford.  South- 
ampton. Southport.  South  Shields, 
Stalybridge.  Sunderland.  Wallasey, 
\\'alsall.  Warrington.  West  Ham. 
^^'igan,  \^'olverhampton  and  Creat  Yarmouth. 

The  towns  in  the  second  division  are  16  in  number,  as  under  : — • 
Belfast.    Bexley.    Birkenhead.    Bournemouth.    Cardiff.    Glasgow, 
Huddersfield.     Hull.    Leeds.    Leicester.    Newcastle.    Northampton, 
Port.sraouth.  Preston.  Reading  and  Sheffield. 

The  analysis  of  the  statistics  of  the  above  71  installations  will 
naturally  take  as  its  first  consideration  the  general  commercial 
results  of  the  entire  tramway  system  as  far  as  owned  by  corporations, 
or  to  borrow  the  useful  Continental  expression: — 

1.    The  Renliihility  aj  the  Tramway  Syfttem. 
The  capital  expenditure  on   the  71   installation: 

been         

The  gross  income  in   1907  was     

The  operating  expenses      

Leaving  net   income  

The  deductions  made  were  : — 

Interest  

Sinking  fund         

Income  tax    

Depreciation      

Sundries         


has 


£27.2I.'?.r.74 
t).3«il.S()0 
3.8.13.370 
2.528.160 


801.90fi 
641,074 
39,012 
528.733 
176,753 


Net  surplus 


2,187,478 
340,682 


Paper  read  before  Section  G  of  the  British  Association,  at  Dublin. 
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30  •towns,  nliich  was  dis- 


The  gross  surplus  was  contriliuted  1); 
posed  of  as  follows  : — 

Carried  forward       .56,854 

Reserve     52,932 

Reduction  of  rates     335,194 


£444.980 


Deficits  were  shown  by  20  towns,  the  remainder  coming  out  even. 
In  tlie  following  table  the  deductions  from  income.  &c.,  are  redecud 
to  percentages  of  income  and  of  capital  expenditure  : — 


Percentage 

of 
Net  Income. 


Interest    

Sinking  Fund 
Income  tax     . 
Depreciation 
Sundries 

Total 


31-90 
25-55 

1-55 
20-60 

7-00 


86-60 


Percentage 

of 

Capital 

Expenditure. 


2-945 
2-355 
0-143 
1  -945 
0-lioO 

8038 


The  surplus  from  the  36  towns  was  disposed  of  as  follows  : — 

Carried  forward        2-25  . .  0-209 

Reserve  2-10  ..  0195 

Reduction  of  rates  ..  ..  13-27  ..  1-230 

The  entire  surplus  available  from  the  aggregate  of  the  under- 
takings is  thus  seen  to  be  about  IJ  per  cent,  on  the  cost  of  construc- 
tion. On  30  of  the  tramways,  representing  over  500  miles  of  single 
track,  no  allowance  for  depreciation  is  made.  If  this  is  reckoned  at 
£400  per  mile,  or  £200,000  per  annum,  the  surjjlus  would  be  reduced 
to  about  0-75  per  cent,  on  the  capital  expenditure.  The  total 
amount  set  aside  for  depreciation  b}'  those  towns  which  make  any 
appropriation  under  this  heading  averages  £336  per  mile  of  single 
track.  If  the  whole  of  the  2.071  miles  included  in  the  list  were 
))rovided  for  at  £400  per  mile,  there  would  be  a  deficit  in  place  of  a 
surplus. 

Amongst  the  advantages  of  municipal  ownership  of  tramways  are  : — 

1.  That  the  capital  can  be  obtained  at  a  lower  rate  of  interest. 

2.  That  the  whole  of  the  street  is  under  the  control  of  the  local 
authority, 

3.  That  the  construction  is  usually  first  class. 

Amongst  the  disadvantages  are  : — • 

1.  That  the  entire  undertaking  is  built  up  on  borrowed  money, 
uncovered  by  share  capital. 

2.  That  the  ratepayers  cannot  have  the  .sense  of  the  resjionsi- 
bilities  of  ownership  which  shareholders  have. 

3.  That  it  does  not.  as  a  whole,  [lay,  and,  to  a  large  extent,  the 
ordinary  passenger  travels  at  the  expense  of  the  ratepayer. 

•  A  surplus  of  a  bare  IJ  per  cent,  on  such  a  system  of  tramways  as 
that  of  Great  Britain  cannot  be  claimed  as  a  lucrative  result.  It 
may  be  contended  that  the  system  as  a  whf)le  would  have  been 
equally  unremunerative  if  it  had  been  built  up  and  run  by  private 
companies.  Without  discu.ssing  .so  wide  a  question,  it  is  plain  that 
this  form  of  municipal  exploitation  is  greatly  on  the  increase  and 
enters  into  the  programme  of  politicians  of  socialistic  tendency. 
More  than  20  years  ago  the  suggestion  of  free  urban  transportation 
was  put  forward  in  the  Colonies.  The  London  County  Council  is 
engagexi  in  a  collossal  raunicipalisation  scheme  in  which  the  experi- 
ment of  a  maximum  cajiital  expenditure  is  combined  with  a  mini- 
mum passenger  fare  and  at  the  [iresent  rate  of  progress,  it  cannot  be 
many  years  before  the  general  public  will  be  compelled  to  take  .some- 
thing more  than  an  academic  interest  in  it. 

Occasionally  some  journalist  rni.ses  a  warning  note,  but  tin-  ulmlc 
subject  arouses  as  little  concern  in  the  |)ersons  most  conri-rin'd  us 
does  the  National  Debt.  Whether  municijial  indebtediu'ss  is  to  be 
reduced  or  not  does  not  trouble  the  average  ratepayer.  Tlu^  work- 
ing classes  need  cheap  travel.  Whether  the  means  adopted  will 
relieve  or  increase  the  rales  affects  them  far  less  than  the  (|uestion 
of  the  facilities  themselves,  and  the  working  ela-sses  elect  the  town 
cf>nneil.  It  is  only  when  the  increase  of  rates  reaches  the  point  of 
driving  the  manufacturer,  possibly  their  own  employer,  to  a  cheaper 
<lislriel,  that  it  begins  to  touch  their  personal  interests.  If  cop. 
jiorations  want  to  borrow  and  the  w<irking  classes  support  tliem, 
the  Hoard  of  Trade  will  sanction  the  loan,  even  when  the  rates  are 
idready  as  high  as  can  be  tolerated. 

At  a  town  council  meeting  a  short  while  since,  when  the  Inimway 
jiroject  was  under  discusMion,  the  ehnirman  said,  with  a  fine  satire, 
that  its  comniereini  prospects  wore  a  "  Limerick,"  to  which  the 
ratepiyers  must  apply  the  last  line.  The  authorisation  was,  how- 
ever, iijiplicd  for  anil  duly  granted. 


>< 

£ 

, 

t-  0 

^ 

— 

t- 

— 

X 

C-t  C) 

I^ 

0-1 

ut 

5       c-joxw-— 'Mxr'XOr^       -+        r^r-c:ir:c:             -fCi 

< 

O        ro  M  M  '^  L*;  CO  c  -+  X  cc  :c  _;  «-)        r-  c^i  ci  if  oi             l^  o 
x'  r-  '^»  6  M  o*  i>  t-^  'rf  --  t^  <M*  ^  ;^  ~'  —  c:  '+'  —  x  cc  r^  tc  —  it 

—                  ro                               .           1         X  —        -^ 

< 

X 

'            X 

c 

"" 

M 

a5 

o 

bo  w:3 

O              Q000O0C««lfiOX»0        t^              cs 

o 

^11? 

OO        ^t--ccxOW«3000        I>!:Ct^(MiMOX^        ■* 

K 

O  c^  o  -T-  q  t-;  t^:  ^.  O  LC  «  t^  -*  _:  C"!  tr  9  X  9  :f  c:  --       --  r; 

< 

is.  a  3 

■^  -+  *h  6  -^  c-i  c:  X*  (M*  ^  --D  aS      ;c  — '  *rh  c  x'  -i;  rf  -^  c:  Tt-  t'i  r^ 

-0                 *^'  ^                                 ,  <^  «  --c       m                      — 

s 

o   «   fe 

1           «                 CO 

!2_ 

a. 

o    t- 

oi 

ill 

o           x'-':oor-xx-toM      o           ^ 

m 

o           MfoccS-X'*t-«::i*-c       oi-':ooMcifo           — -^ 

Eh 

o  ci  uo  w  t-  Lo  o  M  w  ^  t^  9.  '^  — ;  '^  ^  CO  ■*  X  ir-  cr-          co  o 

o 

-h'  CJ  O  O  -^  CXT  00  c^'  ^'  ^'  *'  5^'  --^  ^  ^  ^  o  »o  li  Th  -^  M  uo.  —  Tl 
1            t-;                -^ 

O 

tA  ti 

L-S 

■^    ■«  ■-    s 

ro  — 1  .^  r^ 

0  UO  C:  X  C-1         'C         X  -^  -t  C: 

i 

Iz; 

5  ©  M  o  o  o 

O  lO  x  «  CO  O  '+  -I*  -t"  t^  '?<  — '  O       '^  c:  c-i  X  -t  c:  —             x  r- 

o 
la 

>-  cs  o  o        e 

o  r-  S  o  ?i  ^  ?i  X  CO  c:  X  u't  c:  _.  c:  CO  -t  -  9  9  -t           -ri  o 

S5. 

c-f  —  Ti  6  c:'  oi  co'  »!*  CO  ^  co'  cJ       ;^  t-^  r-  o  r-  o  -x  -*  •*■  x  T*  -t 

LO                                    CO    C-l    r-,                                                             I      '^    2    '^^              2    "^ 

Os 

rJ                   --             C 

O 
0 

< 

5         ^    . 

o            ■^ici^r— — <oO— 'X-*       ^            <^^-,«. 

3 

1 

3     3 

«  M  oi  i  -^  ~.  —  .•:  !>i  Ti  -r  -■      ;c  -' r;'  x  •.=  w  u-  i-  «  rt 

S 

^    2  . 

■<**           accsO'X>no»cc:ocoxwO      "*$S9S,-,           ^  — 

1 

< 

S       rt^a:  —  ifit~«M  —  <NO:=:c<:  —  sioffiOiO           -"- 

©  ^  .-t^  ™ 

1-p' 

?i  t^  ^  c  S  ^1 1-!  I .-:  -t  .-  c:  -.=  oc  —  ir.  x/T.  ty  ^           -y  x. 

X  -i-  i  c  t^^  J;  =■  -  ■  x  -f  ci  r;  r:  -■  cj       c  ■;'  o  —  «  c  o  l-;  ■- 

•s. 

< 

=       ■M       2 :-:  ?i  -           i^  . .  -       _           ^^                    __ 

S 

■2 

S.     °      c  « §^ 

5      -,:2222iig§?;Sg    ^s  =  s=-.f-t      i'is 

s 

o  o  o  ^  w  t-  t--  -tt  ».t'  ic  X  o  cc  _;  c;^  -^  o  ^  o  —  -.           -.-  T 

CO 

—  Lo  A  6  >6  d  d  e-i  <N  cf  x'  d  d :-  =f      —  cj  c  x  ^  x  j;  ^  -m 
:i'Nsq-"(N<N;c           ^M  —  Z;:           2"-           *- 

1        -'           - 

-3            6 

S  "  =  g  s  s 

Ifilii 

3c  S  ;:i  ^  •+  c  i:  o  o  S  ;=  o  —  _.  <M_  -.=  =c  x_  OJ  «  «           ^:  ? 

1 

z 

1 

IS 

ft 

_;  -+  t^  6  Li'  d  —■-*'«'-•'  x"  lo'      ;5  'N       6  g-  M  X  o  —  t « 

■*                X |2;g           ^-H 

s;        E. 

PS^ 

g 

■g.i.^-s'o  . 

-^           «  If:  o  ~:  t-^  -T  t^  r:  cv  o  o  >.-  t~  a  u-  «  «  r-                ^. 

g 

w 

5           2  -f  :z;  r.-:  li  c-  -*  i  X  o  o  ^-  —  I?  ■«*  e  o  M          r-  ■^l 
O  L-:  X  —  X  —;,-,--.-  j^  .^'  -t  —  L*'  u-:  —        d  M  -'  t--  cc  tc  —  -I*  '- 

Q 

O    3    fci    o    ac  -- 

.< 

5?; 

?  =^S  t;  as 

06 

<; 

C;  o  «=C5  S 

X      -      t-:                                 ,       ^          lo 

S 

c         — 

+     - 

^ 

e 

S2 

X  X  >s  b  •-  =:  ^  X  X  1-  t~  o  X  —  ^-r  ^       c:  t^  c>  lo  m       i-  - 

''I  Y  "^  T-  c^'  d  _■-■-*■  ^1  d  d-  d  -;         :  X  =  tc  «  «  X  :o  - 

•-1 

1-  i  •«  o  '•: X           ^  c;  u~  ffi  o           -  —           2  2 

=  •-  2        >0              n              (N  «    ,         OS              IN                    " " 

1 

tC       -'       .S                                     +      I-           oc 

S 

2 

trtiitii:;:;: 

•a 

-0    J   : 

E-1 

-J3 

L-5 

_aj     I 

la 

c 

1 

1 

B 

c3 

'^ 

3 
0 

d 

"0 

c 

I.' 

^ 

&. 

a. 

g 

'  d 

•^ 

c 

_^' 

*  .2    • 

c 

U 

• 

•    ct 

•  J5      • 

CQ 

^ 

i 

u 

3 

J^ 

■  :  S3  : 
:  0.  : 

^ 

»; 

1 

a. 

£ 

3 

.  ij  . 

_    X  « 

^ 

0 

0 

•-0     .    _    t    1-  = 

■V 

1 
'5 

■^     •          ■    S   =   P    £ 

-a 

a  - 

.5 

E     : 

1 

t 

c 
"0 

B 

1 

c 

e 

: 
c 

1 

c 

J. 

£ 

E 

0 

c 

4. 

i 

c 

i 

D       1 

it 

n 

bl  ■' 
c  ^ 

ft;     C 

1- 

t 
I 

c 

:l 

1 

IS 

c 

!-3 

l-< 

J 

I- 

< 

1 

E 

$ 
1 

S 

c 

-  C 

T3    = 

5 

3 

c 

THE  ELECTRICIAN,  SEPTEMBER  18.  1908. 


87.1r 


i. 

o 

. 

00  o            . 

7. 

S  ,.  t  =  t:  ^  -S  :t »_:  =2  fa  S  X  g  13      -^  &  *  S  i2  1 

< 

ta  =  -=  o 
HP      ^ 

cT  »r:  f:  6  r^  «  '^"  c-i  '^'  ri  M*  r:  -^  ^  c>  o  i  M  cs  o  -^  :r  M  «  -* 

r.                        -M  ri  -^  CI                 —                        O   .5          t^                        ^  C» 

\ 

Y. 

1  §  ••  .  1  s 

/' 

o            x~ox  —  ci-tr^r^            ci            ci»Tt< 

~  -t  o  X  'C  i.*:  X  -f  c-  o  X  —           -*      irj  X  ^  ^  m 

X 

— , '?  '^'  ?  ^1  ^"I  ^,  ".  *.  '^  *^  "l            ''T. '?  V  '-'^  P  *?  *-? 

•A 

cj  —  —       X  —  —  r:            CI—            ot>       o^            c^ico 

=: 

—                 —                                              -^            cs 

Oh 

5  X  —      >j: 

i5  ^            si  i> 

x'~ 

~ 

»  .-            t. 

p  ^            4* 

•r. 

O            Mi*C'*^c:oox-t'XCJC;            o 

X         C-ICC'fZJ-t^OXi^  —  t^-^-f         O^-^X-H               1«M 

—  L'tc'i  —  -^fO*— c:*i'<Mir:-*c:x       r^x(^^0'-^           or^ 

•^ 

■=  =  S  ?  X  = 

CT  :C  W  6  N  ?^  --f  —  M  M  ffO  x'  CS  x'  O" «  6  O"  X  -^  cb  CO  O  (N  -^ 

^    D    o    S    =    i 

-f^^-         r-c^  —  x                O^               -^  f>i         CS                     (M-M 

aa 

li. 

re                 o 

-M 

rf 

—  o* 

CJ 

t: 

i|;l 111 

-M            3:r50t-tr:roxxxx^5            :o 

■^         CSTC-rfOLOXC'I'^r-CiC^C^-*         :COM*C5C0O         00  (M 

t^      'T)  o  o  o  o  --  rt  '^  --  G-1  i-o  o  o      M  '^  X  :f  i>  (^^      -^  c: 

-^    DC'^     3   "r     ^     . 

;c  —  'M       ecrc  —  'Ji            t-rs-n       ir^o       o                 i>— « 

■^ 

5  rt  ^  CI,  S   a   i^ 

C-l                           -p                   -H                                                   ^  —           o                                   — 

1 

•A 

+  §     ^ 

s 

1 

f 

o           *i  r-  o  Tf  rf  c  o  o  r-  o  o  o           M  55  -^ 

3 

ao    3J 

ooor-oo  —  — ''^xu'5X'^^0  5^^'^^0(NMOO            -^c 

g 

O 

s  -o 

O^  u^  O  O  — ^  re  L-t  O  O^  O  r^  ».*_;  O  O^  00  «  GO  X  -7<  Ci  (N              O  Ci 

§ 

s 

=s  ^  ~ 

'^f  "^  X  c  —  "-c  re  c^i  r^  «  o*"  r^  r:  o  X  (^^  o  ci"  —  -^  o  CO  o  o  'i; 

> 

to 

•2  s  e 

O  g 

O  —  Ti       t — p'>)0            -f-*            tco       c:-i            t-o 

&1 

^ 

o 

Oh 

CI 

X  s 

+            ---"            -- 

*^ 

ilili 

O                X 

CO  X  LO  0  -^  w  CO       '^             01  ■**<  Tt( 

a 

> 

o  L-  — .  oj  ir:  LT  fM  X  r^  X  '^  -rt<  r^       o  oo  O  -h  O  o  c>j                 15 

^ 

1-3 
X 

".  \'  ? 

0  ::^ 

0_  t-_  CI  1;  OC  <»  3-^  -S         IN  10  CC  -J^  9  9  ^                   _  0 

x'  j^  c-i  c^  -H  X  Tj«"      ;  t-^  -i  0  x'  -^  t^  -rt   ;  CO   ;  CO 

> 

CQ 

«  oJ-'         a>        c8^  Qj 

1 

S||    s   .«_- 

C4 

< 

^-i 

-:            rooiOM-i-CC-r:  c-fx            -+ 

=^  r-       r:  t^  c  r^  ».e  X  r:  -ri  It  -t  y:  tr       i-:  r-  ir:  •+  :r 

1 

5  X  0  ^  "  ^"^^  *^  —  "^  *  ^  *  "^  '"  "*■       ^  ~t  '^"  ?  '^'            ^  ^' 
cT  t^  «  6  CO  — '  — '  x'  t-^  CO  f-  '-'  x  co'  r  oi  5  co  —  -i  -^  -<  r-  2  "^ 

£§i 

oo»»oo-^"MO           ct-o).-40  0       ^w           -Hxcoc; 

w 

^ 

55   "*      ^           —                   01                   —                           LO  —           OJ                           — -« 

05 

Ed 

O  jii  5 

—                                  -f      0"          -*" 

.f 

Z; 

hH 

4 

*a       e- 

•31  s  .J  «  . 

4> 

'i 

|.i"i"ioS. 

0  CO  31  P-  ^  i^  0  ■^  S  01  10  -H  r^  C  =^        ir;  -^  :^  oi  l::)             O  co 

o 

C  Ol  LO  0  C  t-  t-  X  —  -f  Ol  X  OJ  c  c         -i-  re  »o  I--  0              t;-  t;- 

a 

03 

o 

0   C'  '-0  6  ■^'  X   X  i-O"  —  0  tC  CO'  0  iC  CO  CO  0   0   6  UO  '^  -*  0  «   C5 

1 

B 

! 

i*X-^C'CO  —  Cl^          GC-^t^-*--0-*          L'^-'                 -^00 

3-^^^                 X                 -^CO                 OOICO                        lOt^ 

o-S    a 

9^ 

—  —  —                "^^ 

^  .-  M 

M  .0      c.  0  0  0  ^  1?  S  ?i  X  -i  c  ^          X  LO  CO  X  --r      1.0  uo 

o  &  o 

iis^ 

0  ^ 

^  z:-  -^  X  w  CO  t  0  j^           01  «  =;  i>  I--       —  iTJ 

:r  si  X  CO  of  x'  0* :::'  —  oi     I  oJ  0  lo  co  —  r:  -+  i- 
—  r-             t- X  CO --r^ -+ 0        CO—             r-Oi 

^ 

:2  V 

H  OH 

_  J),  t^      _.           ~           -r  ~  <?!  -<  ,_•  —      ^,                -  ^ 

IS 

^-               ^           ''           -       _|.      ^'           5:'                ■"  ' 

..^ 

o 

1 

«::::::::: 

&. 

•3 

s 

E 

•n 

.^ 

c-  £ 

•  :  =« 

— 

£ 

c  -ii 

•  c. 

(1 

■^ 

::^ 

■¥  '■■$ 

c     ' 

Km 

0  ■« 

c 

1- 

I4 

« 

'0 

_&  ^ 

:  -i 

X  c: 

e-  = 

'2  E 

► 

-2 

S  £ 

^  :!"    ^1 

k.   c: 

0^   2 

0 
^    >. 

1  - 

c 
7 

c 

E 

15 1  =  = 

g        ""^   0  — ^ 
-.       g  at-  =.i 
=     ;  s.=   I.  -   b 

—  =                .^     ■   1- 

llS      "c  ■=  ^  s-^ 
"^1  =  u|.S.S.£.2 

=  £  t  a  s « 

S  .              BO  X 

.§  ^  -  i  « 

^    :  ^'H-S  1 

"^ 

•S  .  =--==  S    :    =    : 

ri*" 

ll=il  =  =i^  jl!tllf^fli° ... 

(i 

>  ? 

s 

ff 

) 

c 

,  c 

1    c^;? 

;-' 

tft 

iff 

;£ 

i^ 

i^ 

l^ 

c 
2 

As  to  tlic  jH-esent  outlook,  it  may  be  asked  whether  there  is  any 
probability  of  the  tramway  system  elearinj;  oil  its  debt.  If  we  take 
the  system  in  its  entirety  we  eaii  see  no  possible  ehan<'e.  Krom  the 
Board  of  Trade  returns  lately  issued  we  see  that  the  loan  eapital  has 
risen  in  the  last  :!0  years  from  4  to  (i4  millions.  Amorti.sation  has, 
of  course,  gone  on,  but  the  borrowers  keep  on  borrowing  more  than 
they  pay  off.  If.  on  the  other  hand,  we  take  the  seven  largest  and 
best  paying  tramways,  in  whieh  it  would  ajipear  as  if  eonstruetion 
had  approached  its  limit,  we  find  that  at  the  present  rate  of  amortisa- 
tion the  debt  would  be  cleared  in  about  2(>  years  and  the.se  tramways 
would  then  have  about  a  million  jiounds  of  surplus  at  their  dis])osal. 
They  could  either  apply  it  to  reduce  the  average  passenger  fare  of  a 
id.  to  jd.,  or  they  could  reduce  rates  by  an  amount  eipial  to  about 
.5s.  per  head  of  population  served.  Probably,  however,  long  before 
then,  they  w  ill  have  decided  to  rejilace  the  overhead  system  by  an 
electrical  conduit  or  in  some  other  way  to  liave  enlarged  instead  of 
reduced  their  loan  ca|)ital. 

More  will  be  .said  upon  this  subject  of  the  apparently  socialistic 
tendency  of  municipalisation  under  the  heading  of  tariff  as  fixed  by 
the  deficit-producing  undertakings. 

2.  Rmtahililij  an  Comjxned  will)  ,Sizc. — Although  as  a  rule  big 
tramways  pay  and  small  ones  do  not,  there  are  remarkable  excep- 
tions of  both  kinds.  Fourteen  cities  of  ])o|)ulations  varying  from 
l(K),t)00  to  •232,(MM)  either  show  a  deficit  or  no  surplus.  The  aggregate 
amount  of  deficit  being  £7.22.5. 

On  the  other  hand,  the  smallest  town  boasting  an  electric  tram- 
wa}- — Maidstone,  with  KJ.IKK)  inhabitants — shows  a  .surplu.^i.  Ayr, 
a  town  of  33,000.  pays  H.xed  charges,  put.s  aside  a  depreciation  fund 
and  carries  over  a  surplus  of  £1.000. 

The  following  table  illustrates  this  point  : — 


Population. 


Number 

of 
tram- 
ways. 


Number   '• 
providing 
deprecia- 
tion fund. 


Number 
showing 
surplus. 


Number 
with 


Number 

showing 
1  c    t        even 
deficit.       ,    , 

balance. 


up  to 

20  to 

40  to 

60  to 

.SO  to 

100  to 

150  to 

200  to 

300  to 


20.1  M  HI 

411.(1110 

(iO.OOO 

.SII.OOO 

100,000 

1 50,000 

200.000 

300,000 

.500.000 


•> 


li 

4 

12 

8 
l> 


500  to  1,000,000 


It  will  be  noticed  that  prosperity  is  at  its  lowest  ebb  in 
the  case  of  tramways  serving  from  40  to  60,000  and  only 
becomes  invariable  in  the  case  of  those  serving  over  200,000. 
Comparing  route  mileage  with  single  track  mileage  it  will 
be  seen  that  in  tramways  serving  40  to  60.000  there  is  a  sud- 
den increase  of  proportion  of  double  track  mileage.  It  would 
seem,  therefore,  that  at  this  point  of  poi«ilation  tramway  construc- 
tion has  been  too  heavily  saddled  with  the  cost  of  double  track.  It 
is  not  to  be  inferred  that  all  the  tramways  which  show  no  deprecia- 
tion fund  or  even  which  .show  a  deficit,  are  jicrmanent  failures  from 
a  commercial  standpoint.  Some  of  them  are  of  recent  date,  and 
may  have  a  good  future  before  them.  On  the  other  hand,  it  woidd 
appear  from  the  foregoing  table  that  about  half  the  tramways  pro- 
vide no  depreciation  fund,  and  about  one-,quarter  come  out  witli  a 
deficit. 

3.  Capital  Expendilure  per  Mile. — The  total  capital  expenditure, 
in  the  55  tramways  having  combined  generating  stations,  ranges 
from  £10,6.30  to  £37.210  per  mile  of  route,  and  from  £7.516  to  £20.728 
per  mile  of  single  track,  the  two  extreme  cases  being  Halifax  and 
West  Ham  respectively. 

In  the  16  towns  having  separate  generating  stations  for  lighting 
and  tramway  jiurposcs,  the  cost  ranges  from  £17.7.50  to  £46..3llO  jier 
mile  of  route  and  from  £10.888  to  £23.514  per  mile  of  .single  track, 
the  two  extreme  ea.ses  being  I'restem  and  Portsmouth  respectively. 

The  cause  of  this  great  variation  is  mainly  in  the  cost  of 
permanent  way  and  widcnings.  and  expenses  incidental  to 
obtaining  authorisation.  The  rolling  stock,  overhead  equip- 
ment and  generating  stations  are  fairly  uniform  in  cost.  With 
regard  to  permanent  way.  however,  in  the  first  place  there 
is  generally  a  hor.se  car  track  to  be  bought  up,  and  a  new  track, 
laid  down,  which  involves  numerous  and  often  heavy  incidental 
expenses.  Some  towns  are  overburdened  with  length  of  per- 
manent way  needed  to  reach  the  population,  others  with  peculiarly 
heavy  cost  of  the  permanent  way  itself.  At  Halifax,  for  instance, 
37  miles  of  route  were  needed  to  serve  178.00<J  population,  or  about 
twice  the  average  proportion.  The  cost  per  mile  of  track  is  com- 
paratively low,  the  average  number  of  rides  quite  normal,  and  the 
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receipts  per  car-mile  exccjjtionally  higli.  but  the  undertaking  appears 
to  be  handicapped  by  its  length.  At  VVigan,  the  ratio  of  length  to 
population  is  four  times  the  average,  and  the  cost  of  track  per  mile 
nearly  twice  the  average,  under  such  circumstances  the  immense 
deficit  of  over  £16,600  is  not  to  be  wondered  at. 

Comparing  the  capital  expenditure  of  British  with  that  of  American 
and  Continental  tramways  we  find  that  the  British  undertakings 
are  as  much  burdened  by  excessive  first  cost  as  is  the  rail- 
waj'  S3'stem.  An  estimate  is  given  in  Mr.  Ashe's  book  ivhich  he 
regards  as  a  fair  average  of  the  cost  of  an  American  tramway  and 
which  works  out  at  about  £6,300  per  mile  of  route,  or  about  one- 
third  that  of  the  average  and  not  much  more  than  one-half  the  lowest 
figure  in  British  tramways.  The  estimate  made  by  the  town  cotmcil 
of  Miilhauscn.  Germany,  previously  referred  to.  for  a  tramway  was 
also  between  one-half  and  one-third  of  the  average  of  British  tram- 
ways. In  America,  a  lower  first  cost  is  combined  with  a  higher 
tariff.  The  question  of  first  cost  should  obviously  be  studied  in 
connection  with  the  possible  tariff  as  to  which  more  is  said  under 
Clauses  6  and  9. 

4.  Boute  Length  Factor. — This  factor  is  the  length  in  miles  of  route 
per  1,000  of  population.  Its  normal  length  depends  upon  the  extent 
to  which  the  population  is  scattered  or  condensed,  and  whether  the 
routes  are  parallel  or  radial.  The  factors  given  in  the  table  are  only 
approximate  averages  for  British  tramways  in  an  element  of  design, 
which  is  necessarily  extremely  variable.  They  apply  only  to  the 
more  usual  form  of  towns  and  their  suburbs,  but  not  to  inter-urbau 
lines  or  towns  «ith  detached  subm-bs.  In  these  cases  the  factor  is 
higher.  As  a  general  rule,  the  factor  is  in  inverse  proportion  to  the 
size  of  the  town,  because,  as  the  population  increases,  it  becomes 
denser,  principally  on  account  of  the  increased  value  of  land. 

In  the  tramways  considered,  this  factor  ranges  from  0033  to  0-4. 
Only  one  case  having  over  0-2  mile  per  1.000  is  remunerative.  On 
the  other  hand,  the  low  ratios  are  not  cither  as  a  rule  remunerative. 
Lincoln,  for  instance,  with  52,.500  ])eople  and  a  factor  of  0-033.  comes 
out  with  a  deficit.  The  riding  habit  factor  is  only  27,  thus  the 
tramway  can  only  by  a  flower  of  speech  be  said  to  ".serve"  its 
population. 

The  average  of  the  55  towns  in  the  first  list  is  0107,  and  in  the 
second  list  0-098  mile  of  route  for  1,000  population. 


Appboxijiate  Route-Length  Factoes  for  Urban  Tramways  in 
England. 
Route  Factor. 
0-180  to  0-220 


Pojjulation. 
20.000 
40,000 
f)0,000 
80,000 
100.000 


0-162  to  0-19S 
0-147  to  0-17!) 
0-134  to  0170 
0-123  to  0-150 


Population. 
.  120,000  . 
,  140.000  . 
.  160.000  . 
.  180.000  . 
,     200.000     . 


Route  Factor. 
0-113  to  0-13'J 
0-105  to  012!) 
0099  to  0-121 
0-094  to  0-115 
0-090  to  0-110 


As  a  mere  memoriser,  and  subject  to  amendment  according  to 
circumstances,  the  factor  may  be  taken  as  ranging  from  0-2  in  the 
smallest  to  0-1  in  the  largest  town. 

In  America,  the  riding  haliit  being  much  greater,  the  towns  are 
also  better  served. 

.5.  Iknsilii  iij  Traffic  i,r  Hiding  Haliit. — A'cry  approximately, 
the  density  of  the  traffic,  expressed  in  average  journeys  j>er  liead  of 
population  per  annum,  varies  with  the  size  of  the  city.  When  the 
route  mileage  is  proportioned  to  the  poj)ulation,  the  variation  of 
riding  habit  becomes  .still  more  closely  proportional  to  the  size  of  the 
lity  tlian  in  the  statistics.  In  the  71  eases  cited,  the  riding  habit 
varies  from  27  at  Lincoln,  a  town  of  .55.000.  to  213  at  Cla.sgow  with 
1,000.000.  LiiK-oln.  however,  has  4mly  0-033  per  mile  per  l.fHMl 
people,  and  as  they  do  not  live  in  sky  .scraper  liuildiiigs  they  caruinl 
lie  .said  to  be  served. 

.Maid. lone  again,  already  rcferied  to.  with  a  population  of  only 
13,000  people  carries  it  !)I  times  per  annum,  forming  a  very  favour- 
able cMrcption  in  high  densily  of  travel  with  small  population. 
Kirkcaldy.  .Southport  and  Wigan  are  also  remarkalile  ca.ses  of  the 
same  kind. 

Il  may  be  thouglil  a  hazardous  thing  to  give  any  rule  for  csli- 
mating  the  density  of  travel  in  a  city  where  results  vary  as  greatly 
as  they  ''<).  It  is,  however,  less  hazardous  to  form  some  kind  of  rule 
based  upon  study  of  slalisticH.  than  lo  make  a  mere  guess,  as  is  loo 
ollen  done.  The  following  table  is  only  inl<-nded  as  a  nmgh  approxi- 
mation, subject  lo  more  accurate  estimation  from  the  study  of  the 
|iartieular  ease,  uml  j/roiiiled  llii  syaltrn  i.i  nf  dimin-'dDtix,  niiit  .in  laiil 
tint  an  lo  hi  Irnly  ilr.irribiil  at  "  serving  "  Ihi  /joiiiilation  :^ 


Population. 

I'iiliiii'   Hn 

bit. 

Po|iiiliilinll. 

Rid 

lllg 

Habit 

20.0fK> 

.Vl 

rjd.iMKi 

Si» 

lO.I.IIKI 

.  .              (i.'i 

1  in.lHKI 

93 

IIO.IIIII) 

74 

■  •ill.lHIII 

IW 

SO.IiOO 

81 

IHO.IKH) 

»7', 

100,(](|0 

811 

200.000 

ino' 

lid  for  each  HKl.OOO  more,  add  12J  rides  jier  head  per  annum. 


The  curve  corresponding  «ith  the  above  iigures  will,  in  the  main, 
agree  with  the  statistics  of  British  corporation-owned  tramways, 
and  will  generally  be  found  rather  under  than  over  the  actual  riding 
habit. 

6.  Income  per  Car-Mile. — In  the  cases  analysed,  the  income  per 
car  mile  ranges  from  5-8d.  to  13-9d.  The  average  of  all  is  about 
lOjd.  per  car  mile.  Low  receipts  may  be  caused  by  a  too  frequent 
time  interval  between  cars,  by  too  low  a  tariff,  by  too  low  a  speed,  or 
other  ground  of  unpopularity  in  the  cars  themselves. 

In  America,  the  income  per  car-mile  of  18  electric  railways  given  in 
a  table  by  Mr.  Ashe  ranges  from  4-61d.  to  14-2.5d.  per  car-mile,  the 
lowest  income  where  no  deficit  is  made  being  4-65d. 

7.  Working  Expenses  per  Car-Mile. — In  the  British  tramways 
analysed,  the  variation  is  from  4-6d.  to  8-59d.,  the  average  being 
6-25d.  High  costs  are  generally  found  with  a  high  route,  length 
factor.  I'robably  the  upkeep  of  track  is  chiefly  responsible,  but 
administration  expenses  borne  by  a  light  business  in  proportion  to 
size  are  al.-:o  contributory.  The  lowest  working  ex])enses  are  those 
of  Kilmarnock,  which  is,  however,  not  thereby  saved  from  a  deficit. 
The  riding  habit  factor  is  here  fairly  high  as  compared  with  the  route- 
length  factor,  and  the  tariff  is  normal.  With  this  size  of  town, 
something  abnormal  is  required,  either  in  the  riding  habit  or  the 
tariff  to  make  the  undertaking  pay. 

8.  Interest  and  Sinking  Fund  per  Car-ilih . — In  the  British  tram- 
ways these  figures  range  from  l-!)3d.  to  5-30d.  very  aiJ]jroximately 
in  direct  proportion  to  the  capital  expenditure  per  mile.  The  aver- 
age of  the  whole  is  about  3-6d.  Probably  about  half  this  burden  is 
due  to  permanent  ^^ay. 

9.  Average  Fare  Charged  per  Mill. — This  ranges  in  the  British 
tramways  from  0-36d.  to  1-Od..  and  the  great  variation  does  not 
appear  to  correspond  with  variation  in  cost  of  construction  and 
operation.  In  the  case  of  electric  lighting  companies,  the  cost  to  the 
consumer  is  always  made  to  vary  with  the  cost  of  production,  but  in 
traction  companies  there  are  many  curious  anomalies.  The  Parlia- 
mentary fare  on  railways  is  Id.  per  mile,  and  there  is  no  reason  why 
a  tramway  should  be  victimised  by  a  tariff  of  about  one-thiid  of  that 
amount.  In  .some  eases  it  is  possible  to  operate  a  tramway  on  a 
much  lower  tariff'  than  Id.  |ier  mile,  which  is  of  course  then  recom- 
mendable.  as.  for  instance,  at  Hull,  where  with  a  tariff  of  0-36d.  per 
mile,  the  Corporation  is  able  to  put  aside  a  fairly  good  depreciation 
fund,  and  to  carry  over  a  .surplus  amounting  to  4  per  cent,  of  the 
capital  exi)enditurc.  JIaidstone.  on  the  other  hand,  the  smallest 
remunerative  tramway  of  the  L^ited  Kingdom.  levies  the  standard 
tariff'  of  Id.  per  mile,  and  could  not  have  earned  a  profit  at  a  lower 
tariff.  It  has,  however,  more  than  double  tlie  normal  riding  habit 
factor. 

When  one  comes  to  the  long  list  of  tramways  which  declare  a 
deficit  and  compares  it  with  the  fares  charged  per  mile,  the  results 
are  startling.  Probably  London,  with  its  deficit  of  over  £25.000  per 
annum  would  be  the  most  smprising  of  any.  L^nfortunatcly,  in  the 
statistics,  Limdon  does  not  give  its  average  ))assenger  fare.  There 
can  be  no  doubt,  however,  that  it  is  extremely  low.  Taking  the  other 
19  tramways,  which  togelher  have  a  deficit  of  £48.IHI0  per  annum,  we 
find  that  with  llnee  exceptions  these  tramways  levy  a  fare  under  Id. 
jicr  mile,  carrying  passengi  is  at  rates  varying  from  57  jier  cent,  under 
normal  fare  and  upwards.  Tlie  finaiu-ial  result,  supposing  these 
tramways  all  levied  a  fare  of  Id.  per  mile  instead  of  their  present  fare, 
would  represent  a  surplus  of  abimt  £70.11110  in  ]ilace  of  a  deficit.  Il 
will  at  once  be  replied  that  the  travelling  public  would  nol  submit  to 
a  fare  of  Id.  per  mile  in  these  ca.ses.  .Naturally  they  would  not. 
When  once  the  pa-s,senger  ha.s  been  allowed  to  travel  partly  at  the 
expense  of  the  ratepayer,  he  will  not  surrender  his  privilege.  It  is 
luaetieally  impossible  lo  raise  fares  when  once  they  have  been  estab- 
lished at  an  inueniunerative  figure.  This  does  nol.  however,  con- 
tradict the  fact  that,  combining  actual  deficit  with  |)o.ssible  surplus, 
a  sum  of  over  £  1 00.001 1  per  aiuium  is  given  away  to  the  general  travi-l- 
ling  public  in  place  of  finding  its  way  to  the  coffers  of  the  uiuler- 
tjiking.s. 

If  municipnlisation  of  tramways  is  subject  lo  ordinary  business 
principles.  Ihe  practice  of  letting  the  public  travel  partly  at  the 
expense  of  the  ratepay<"r  is  to  be  condemned  as  vicious.  If,  on  the 
other  hand,  commercial  principles  are  nol  lo  l)e  held  lo  govern  this 
form  of  I'xploitalion.  eonsislency  should  demand  that  Ihe  full  pro- 
gramme of  the  Socialistic  propaganda  should  fix  Ihe  goal  of  muni- 
eipolisalion  as  that  of  fii-e  urban  Inuisporlalion.  There  isat  prcsi-iil 
a  lack  of  programme. 

10.  Pnwrr  Vim,i)ini))liiin.  <'i»il  per  CarMilr.  and  Cimt  per  I'nil  of 
J'liivfr. — The  variations  In  the  stntistiis  are  very  much  greater  Ihnn 
Would  appear  natural  lo  the  diversity  "f  local  conditions.  .Vs  lo 
[lower  consumption  per  ear-mile,  this  varies  from  0-88  unit  in  the  case 


THE  ELECTRICIAN,  SEPTEMBER  is,  1908. 


873 


of  Koi^liky  tn  "JCLS  uiiit-s  at  Hiunlcy.  Tliis  variation  is  more  iiurmal 
than  that  of  the  cost,  and  itepends  upon  I  lio  weight  of  cars,  density  of 
traffic,  and  gradients  to  be  overcome.  The  maximum  gradients 
in  the  two  above-mentioned  towns  are  1  in  25  and  1  in  !)-S  re- 
spectively. 

The  cost  per  B.O.T.  unit  varies  from  0-32d.  at  Leeds  to  2-14d.  at 
Lowestoft.  The  variation  depends  on  the  kind  of  engines  used,  the 
cost  of  fuel,  and  the  output  of  the  phvnt.  The  output  in  the  two 
cases  cited  above  are  i:{  railhon  and  35(),(UKl  imits  respectively.  It 
should  not,  liowever,  be  taken  as  a  necessary  drawback  of  a  small 
installation  that  the  power  cost  should  be  anything  like  as  high  as  it 
often  is.  Kven  with  steam  plants,  there  are  cases  of  comparatively 
small  installations  where  the  cost  per  unit  is  under  Id.  At  Cork,  it 
is  supplied  at  something  over  Jd. 

The  internal  combustion  engine  has  been  jjioved  to  be  eii))able, 
when  judiciously  installed,  and  cfliciently  managed,  of  placing  the 
small  power  station  almost  on  a  level  as  to  fuel  cost  with  the  large 
station.  Gas  engines  with  suction  or  producer  gas  as  fuel  have  under 
certain  conditions  been  proved  extremely  economical.  Unfortu- 
nately, however,  there  are  many  ca.ses  of  very  unfavourable  results 
which  are  all  easily  to  be  accounted  for  either  from  bad  design  or 
management,  but  which  have  much  interfered  with  the  progress  of 
this  form  of  generator. 

There  ccrtamly  ought,  however,  to  be  no  tramway  needing  to 
pay  2d.  per  luiit  for  power. 

With  regard  to  the  total  cost  per  car-mile  for  power.this  varies  from 
0-37d.  at  Glasgow  to  313d.  at  Doualas  (I.O.M.).  This  lattei'  case  is 
somewhat  ditfcrent  from  ordinary  tramways,  but  Burnley  comes 
close  to  it  with  3032d.  per  car  mile.  From  various  causes  there- 
fore, many  of  them  quite  avoidable,  it  costs  eight  times  as  much  to 
drive  a  car  in  one  place  in  England  than  in  another.  Certainly  a 
siu-prising  fact,  even  when  all  allowances  are  made. 

IL  Aierayt  Speed  pi r  Hour. — The  gain  in  speed  through  the  intro- 
duction of  mechanical  traction  in  great  thoroughfares  is  not  as  much 
as  the  passenger  imagines. 

During  the  tests  made  with  the  London  Electrobus,  speed  curves 
were  obtained  of  several  omnibuses  plying  on  the  same  route,  be- 
Iweea  Liverpool  Street  and  Victoria.  The  variations  were  consider- 
able with  the  same  class  of  vehicle,  but  the  average  of  a  number  of 
tests  was  as  follows  : — 


Average  speed 

Highest  average  speed 

bet  ween 

between  anv 

termini. 

two  cross  streets. 

Miles  per  hour. 

Afiles  per  hour. 

Horse  Omnibus     

5-30 

8-7.i 

Electric  Omnibus      

6-25 

1000 

Petrol  Omnibus         .... 

6-50 

11-00 

The  police  regulations  limit  the  maximum  speed  to  12  miles  jicr 
hour.  Taking  the  above  averages,  a  passenger  travelling  half  a  mile, 
would  save  abcjut  a  minute  as  between  the  horse  "bus  and  the  electric 
or  about  a  quarter  of  a  minute  as  between  the  electric  and  the  petrol 
'bus,  but  the  latter  saving  is  mostly  a  matter  of  chance. 

The  statistics  of  average  speed  per  hoiu'  of  tramways  arc  mis- 
leading. They  sometimes  mean  schedule  speed  and  sometimes  the 
actual  average,  that  is  to  say  the  total  car  miles  jx'r  annum  divided 
by  the  total  car  hours  ])er  annum.  Thus  the  minimum  is  North- 
ampton, o-(i  miles  per  hour,  which  is  the  true  average,  while  the 
maximum  is  10  miles  per  hour  at  Hull.  This  latter,  however,  is  only 
the  schedule  speed,  the  trui'aver  ige  b^ingTl  miles  per  hour.  North- 
ampton might,  as  far  as  speed  is  concerned,  continue  to  operate  by 
horse  traction. 

The  London  County  Council  also  under  "  Average  speed  "  appears 
to  give  the  schedule  speed  of  8^  miles  per  hour,  whereas  it  works  out 
at  7  miles  per  hour. 

Cnncliiiion. — In  the  development.s of  methodsof  urban  transporta- 
tion which  have  been  the  result  of  |)rivatc  enterprise,  there  has  been 
until  lately,  no  attempt  at  comprehensive  treatment,  and  much  dis- 
astrous competition.  Of  late  years,  in  London,  a  broader  policy  has 
been  followed,  of  endeavouring  to  make  the  various  methods  as  far 
as  po.ssible  mutually  helpful,  but  even  in  that  city  a  Central  Hoard 
of  Traffic  is  still  required. 

The  railways,  the  tubes,  the  tramways,  the  motor  and  hor.se  omni- 
buse.9,  each  and  all  have  their  proper  sphere,  and  it  is  to  be  hoped 
that  in  the  future  transportation  engineering  will  become  more  and 
more  an  exact  .science,  in  the  application  of  the  various  available 
methods  to  the  spheres  of  usefulness  for  which  they  are  best  suited, 
and  the  avoidance  of  that  great  barrier  to  progress,  the  waste  of 
capital. 


THE   ELECTRIC   ARC  BETWEEN   A   SOLID   AND   A 
LIQUID  ELECTRODE. 

UY    C.    .^TIIANASIADIS. 

It  is  impo.ssible  to  maintain  an  arc  between  a  cooled  kathode  and 
an  anode  which  can  lieeomc  heated,  but  one  may  be  obtained  Ijctwcen 
a  cold  anode  and  a  kathotle  heated  to  bright  red  heat. 

Numerous  experiments  have  been  undertaken  in  order  to  deter- 
mine the  conditions  under  which  an  arc  may  be  struck  and  main- 
tained between  an  electrolyte  and  a  .solid  electrode  of  carbon  or 
metal.  Kurther,  the  influence  of  a  condenser  and  choking  coil, 
])laecd  in  parallel  with  the  arc  as  in  the  Duddell  arrangement,  has 
been  studied,  .\mong  the  electrolytes  employed  were  solutions  of 
phosjihorus  salts  and  acidulated  water  containing  from  lo  to  20  per 
cent,  of  sul))huric  acid.  One  of  the  electrodes  consisted  of  a  carbon 
))late  placed  under  the  liipiid  and  the  other  of  a  metal  or  carbon 
rod  of  different  diameters  and  who.se  depth  of  immersion  varied. 

In/liicnce  of  Dinmiicr  and  Depth  of  Immersion. — \A'hen  a  small 
diameter  ( 1 — 1  -5  mm. )  copper  w  ire  is  immersed  4  to  5  cm.  in  the  elec- 
trolyte it  is  noticed  that  the  current  reaches  (i  amps,  owing  to  a 
decrease  in  the  resistance  of  the  circuit.  The  current  then  falls 
rapidly  to  0-5  amp.  as  the  electrode  polarises.  The  end  of  the  wire 
becomes  phosphorescent  and  at  the  .same  time  it  emits  a  piercing 
sound,  the  current  remaining  constant  as  the  voltage  increases  up 
to  220  volts.  Pi>!arisation  is  more  rapid  the  shorter  the  length  of 
wire  immersed,  while  white  fumes  arise  at  the  same  time  from  the 
anode  owing  to  the  decomposition  of  the  sulphuric  acid. 

By  reversing  the  current  the  wire  becomes  incandescent  and  melts 
rapidly.  The  same  phenomena  are  obtained  by  using  wires  of  iron, 
tin,  aluminium,  &c..  as  well  as  carbon  rods.  If  larger  (3 — 4  mm.) 
copper  wires  are  employed  polarisation  begins  when  the  anode 
touches  the  liquid  and  increases  progressively  as  the  wire  is  immersed 
up  to  2  or  3  cm.  It  then  becomes  constant, as  does  the  phosphorescence 
at  the  end  of  the  wire.  By  again  reversing  the  current  an  arc  is 
obtained  round  the  part  of  the  wire  immersed,  which  becomes  in- 
candescent and  eventually  melts.  .\  very  loud  .sound  accompanies 
the  formation  of  the  arc,  whilst  the  liquid  round  the  electrode  is 
brought  to  a  state  of  ebullition  and  drops  are  projecting  violently 
away.  By  increasing  the  potential  ditTerencc  to  220  volts  the  pheno- 
menon becomes  more  jironounced.  while  the  current  strength,  which 
depends  on  the  depth  of  immersion,  varies  between  1  and  8  amps., 
and  is  always  intermittent. 

It  should  be  noted  that  if  the  duration  of  the  arc  is  prolonged  and 
the  incandescence  thus  increased,  the  current  gradually  ilrops  while 
it  increases  as  does  the  sound  emitted  as  the  anode  is  lowered  into 
the  liquid.  In  order  to  strike  an  arc  in  .■)  or  C  cm.  of  liquid  it  must 
first  be  obtained  by  bringing  the  wire  and  liquid  into  contact  and  then 
gradually  lowering  the  wire  until  the  kathode  becomes  incandescent. 
But  the  voltage  must  be  raised  in  order  that  the  arc  may  be  main- 
tained at  a  greater  depth.  If  the  direction  of  the  current  is  rapidly 
reversed,  thus  making  the  incandescent  electrode  the  anode,  polarisa- 
tion takes  place  immediately  even  when  the  w  ire  is  immersed  5  or 
(j  cm.,  and  the  current  drops  to  0-5  amp.  The  necessary  c<mdition  for 
maintaining  polarisation  is.  therefore,  sufficient  hcatini;  of  the  anode. 

Influenre  of  ('npnriti/. — If  a  large  eajiacity  condenser  (10 — 20  mfd.) 
is  connected  in  |)arallel  with  the  arc,  the  latter  becomes  more  brilliant 
and  its  sound  more  piercing.  This  becomes  very  loud  and  the 
liquid  is  ])rojected  violently  in  all  directions.  The  alternate  current 
in  the  condenser  circuit  is  between  0-2 — 0-3.5  amj).  By  increasing 
the  capacity  of  the  condenser,  the  above  phenomenon  becomes 
more  pronounced.  But  this  capacity  has  no  effect  on  the  polarisa- 
tion when  the  wire  is  the  anode.  The  .sound  is  great  when  the  vessel 
containing  the  liquid  is  open,  but  when  it  is  closed,  p.f/.,  a  Woollff's 
l)ottle,  it  is  influenced  by  the  sound  capacity. 

Influtnee  of  lielf-indiirlion. — If  a  choking  coil.  S.  is  coiuieeled  in 
series  with  the  arc,  and  another,  Sm  in  the  condenser  circuit,  it  is 
observed  that  the  influence  of  the  condenser  on  the  arc  deerea.scs  as 
the  self-induction  of  S,  and  S.  is  raised.  It  is  greatest  when  the  .self- 
induction  is  zero.  But  if  the  prinuiry  of  a  RuhmkortV  coil  is  connected 
in  series  with  the  are  sparks  8  or  !)  em.  long  can  be  obtained,  the  arc 
acting  as  a  Wehnelt  interrupter.  The  frequency  of  these  interrup- 
tions varies  between  .50  and  180  per  .second. 

In  conclusion.  DuddcH's  experiment  is  successful  even  when  a 
li((uid  anode  and  .solid  kathode  are  used.  The  arc  formed  between  an 
electrolyte  and  a  .solid  kathode  may  be  produced,  even  when  the 
latter  is  immersed  some  7  cm.  or  more,  by  bringing  the  voltage  up 
to  2-20  volts.  This  arc  may  in  certain  cases  act  as  a  Wehnelt  inter- 
rupter, but  with  less  vigour.  It  is  impossible  to  strike  an  arc 
between  a  solid  anode  and  an  electrolyte  kathode,  even  at  220  volts  ; 
but  polarisation  of  the  solid  electrode  may  always  occur,  however 

far  it  is  immer-sed  in  the  liquid. ^ 

•  Translated  from  the  Compten  Bendm. 
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USEFUL  KNOWLEDGE. 

From  the  Presiilential  Address  of  Prof.  L.  C.  MlALL  to 
the  iMlucational  Science  SectioD  of  the  British  Association 
the  man  of  ordinary  memory  will  derive  no  little  comfort 
^Nlaiiy  of  us  deplore  the  shortness  of  our  memories,  and 
envy  those  of  our  friends  who  seem  to  be  able  to  remember 
all  they  desire.  Indeed,  there  is  no  doubt  that  a  good 
memory  is  an  enormous  advantage,  for  the  simple  reason 
that  it  lightens  work,  if  this  runs  from  the  beaten  track, 
and  enables  the  possessor  to  follow  a  very  broad  path  with 
comparative  ease.  Nevertheless,  a  man  of  short  memory 
may  do  excellent  work.  Fortunately,  as  Prof.  Miall  men- 
tions, there  is  a  great  deal  that  is  not  worth  remembering, 
and  what  we  remember  so  greatly  exceeds  wluit  we  can 
use  tliat  we  need  not  deeply  regret  the  loss  that  is  always 
going  on.  Just  as  most  of  us  consume  two  or  threo  times 
as  much  food  as  is  necessary,  so  many  of  us  attempt  to 
remember  very  much  more  than  is  essential.  It  is  not 
nearly  so  neces.sary  to  know  more  things  as  to  know  them 
Ijctter,  and  to  know  wiiat  In  do  with  tlii'iii. 

Furthei',  as  Prof  Miam,  reminds  us,  the  exercise  of 
memory  involves  nervous  strain,  and  thus  the  undue 
i'.\ercise  of  this  fai'ulty  ri'ijuires  an  i'xi)ciuliture  of  energy 
whieli  might  very  possibly  be  ]iut  to  iietter  purpose.  It 
is  more  ecunomicnl  and  more  businesslike,  as  lie  points  out, 
to  employ  mechanical  CI intrivanecs  rather  than  bi:>in  power 
for  such  a  purpose — to  leave  the  vast  amount  of  useful 
lacts  in  text  books,  and  to  collect  Iho.so  for  which  wo  have 
a  jircsent  use  in  tlie  note  book  or  the  card  index  in  fad, 
I  lie  printed  liook,  lather  tliaii  the  memory,  should  be 
looked  u|ion  lis  the  storehouse  of  information.  Many  of  us 
will  also  .sympathise  witli  I'rof  Miai.I.'n  partiality  for  the 
wastejiapor  basket  as  an  accessory  appliancu  to  the  iioti'luiok. 
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A  (.onsideration  of  tlie  retention  nf  kiiowloilije  naturally 
leails  to  tiu'  nuostion  of  its  aLi|iusition — tliut  is,  to  tiio 
prolili'Ui  of  teaching.  In  the  past  tlu-re  has  been  an  incli- 
nation to  spend  time  npon  an  elementary  knowleilge  of 
many  tlitVerent  sciences.  With  onr  continued  progress 
this  is  more  and  more  dillicult,  and  such  knowledge 
becomes  more  and  more  useless.  It  is,  tlierefore,  neces- 
sary to  make  a  choice  at  an  earlier  age  than  formerly.  At 
the  same  time  the  number  of  subjects  increases  rather 
than  diminishes,  with  the  result  that  the  time-tables  of 
our  schools  are  apt  to  be  s'cry  much  overciowded.  Prof. 
Ml.VLt,  mentions  a  case  in  wiiieh  chemistry  and  Kngli.sh 
literature  were  given  one  hour  a  week  lietween  tliem.  Tiie 
inevitable  result  is  that  the  .school  hours,  including  tlie 
{>reparation  of  work,  are  nearly  always  too  long.  This,  no 
doubt,  is  an  argument  in  favour  of  considering  the  natuial 
aptitude  of  each  pupil  as  far  as  possible,  tliough  where 
geoeral  education  is  concerned  this  may  be  ditiicult. 
Certain  it  is,  however,  that  no  pupil  can  benefit  to  the 
full  unless  he  .studies  particularly  that  subject  for  which  he 
has  a  natural  taste.  I'.y  so  doing  the  co-operation  of  the 
pupil  is  secured  and  a  system  of  "  natural  education  "  is 
obtained.  In  this  connection  we  are  glad  to  see  that 
Prof.  MiALL  lays  stress  on  the  importance  of  leisure ; 
as  he  puts  it,  "  Xatural  education  demands  leisure  for  the 
pupil."  Important  though  this  may  be  in  primary  educa- 
tion, it  is  still  more  so  in  the  final  stages.  Knowledge 
derived  from  books  is  not  of  the  highest  importance,  and, 
if  the  pupil  has  any  aplitmle  at  all,  it  is  much  more 
necessary  that  he  should  have  sufficient  leisure  in  which  to 
think  things  over.  Only  by  so  doing  can  he  obtain  a 
thorough  grasp  of  his  subject,  and  proceed  from  mere  book 
knowledge  to  methods  of  research. 


THE  MEASUBEMENT  OF  POWER  FACTOB. 

BY    CHARLES    V.    DRYSDALE,    D.SC. 

Anyone  who  has  had  much  experience  of  accurate  alternate 
current  testing  must  have  frequently  encountered  difficulties 
in  measuring  power-factors  or  phase  displacements  in  certain 
cases.  The  recent  article  by  Dr.  Lulofs  in  these  columns, 
explains  some  interesting  and  useful  methods  of  surmounting 
these  difficulties,  and  a  few  notes  on  these  methods  from  the 
practical  point  of  view  may  be  of  interest. 

Dealing  first  with  three-phase  balanced  circuits.  Dr.  Luiofs 
mentions  a  simple  method  in  which  the  main  coil  of  a  watt- 
meter is  connected  in  one  main,  while  the  shunt  coil  is  con- 
nected in  turn  hetween  this  main  and  each  of  the  others,  as  in 
Fig.  1.     In  this  case,  if  iv^  is  one  of  the  readings  so  obtained. 

and  w,  the  other,  we  have  tan  0=  ,/3  ^-     ^  as  stated.     Wlicn 

two  wattmeters  are  employed  in  the  ordinary  manner  lor  uii- 
l)alanced  three-phase  circuits,  their  readings  are  obviously  (c, 
and  H'o,  when  tlic  load  is  balanced,  and  no  changing  over  is 
required. 

This  method,  though  very  accurate  for  low  power-factors, 
is  misatisfactory  for  circuits  of  high  power-factor,  as  tiien  «', 
and  w.^  are  large  and  nearly  equal,  .so  that  w,  — u',  is  a  small 
difference  between  two  large  quantities.  But  if,  iti  the  case  of 
the  single  wattmeter,  a  third  reading  be  taken  with  the  watt- 
meter shunt  connected  between  the  other  p,iir  of  mains,  we 
have  a  reading  ^o^=^v^  —  W2,  and  the  small  numerator  is  directly 
measured. 

By  far  the  most  convenient  method,  however,  is  to  employ  a 
double  wattmeter,  as  in  Fig.  2.     In  this  case  the  true  watts 


w  =  u!^  +  n'.,  are  directly  given  by  the  instrument  reading,  while 
if  either  the  shunt  or  series  coil  of  one  wattmeter  is  reversed  liy 

,  — w,  is  obtained,  so 


This  method  is   particularly  convenient 


a   sim[)le  commutator  a   reading  «'' 

tliat  tan0=  n/''^,,/ 

and  accurate,  when  testing  induction  motors  and  three-pha.se 
transformers.  With  low  voltages  the  whole  of  the  shunt  cir- 
cuit may  be  reversed,  hut  with  high  voltages,  the  moving 
coil  oidvor  the  main  coil  must  be  reversed  to  avoid  a  high  P.I). 
hetween  the  fixed  and  moving  coils. 

Turning  to  single-jihase  measurement,  Dr.  Lulofs  indicates 
three  methods  (1)  by  shunting  the  pressure  coil  by  a  self- 
induction  (2)  bv  shunting  the  series  resistance  of  the  pressure 
circuit  by  a  capacitv  (3)  by  connecting  a  caj)aeity  in  series  with 
the  pressure  circuit.  He  does  not,  however,  give  us  a  clear 
idea  as  to  the  relative  advantages  of  these  different  methods. 
A  moment's  reflection  will  show  that  the  ideal  method  of 
employing  a  wattmeter  for  the  purpose  would  be  one  in  which 
the  current  in  the  ])ressme  circuit  was  simply  displaced  by 


i"x 


Beveraing 


-u 


O. 


Key 


Fig.  1.— Single  Wattmeter  Method     Fig.    2. — Docblb      VVattmktbb 
Oh-  TheeePhask  Power  Factor  Method      of      ThrehPhase 

MEA.srBEMENT.  PoWEU  FaCTOR  MeASDRE.MENT. 

90  deg.  without  altering  its  value.  In  this  case  the  ordinary 
wattmeter  reading  would  be  w  =  ^\  cos  0  (Fig.  3),  while  the 
reading  with  shifted  phase  would  be  w'  =  Vf  sin  0  from  which 
tan  0  =  w/iv.  Unfortunately,  this  condition  cannot  be  realised 
without  complicated  connections,  but  the  nearest  approach  to 
it  is  obtained  by  substituting  a  condenser  for  the  series  resist- 
ance of  the  pressure  circuit,  instead  of  shunting  it  or  joining  it 
in  scries.  This  is  the  device  which  I  have  consistently  used 
for  phase  displacement  tests  of  all  kinds,*  and  have  found 
to  give  uniformly  good  results.  The  theory,  is,  of  course,  the 
same  as  that  of  Dr.  Lulofs'  third  method,  though  as  the  resis- 
tance is  now  very  small  it  can  be  very  much  simplified  for 
practical  purposes.  The  simplest  way  of  dealing  with  it  is 
shown  in  Fig.  4. 

The  substitution  of  the  condenser  for  the  series  resistance 
has  two  effects  (a)  an  alteration  of  the  current  in  the  shunt  coil 


*-v 


Fig.  3. 

(6)  a  shift  of  its]>haseby  something  less  than  90  deg.  If  a  is  the 
angle  of  departure  from  jierfect  (piaiirature.  which  depends 
on  the  resistance  of  the  shunt  coil  (and  also  the  dielectric  losses 
in  the  condenser)  it  is  obvious  that  the  first  reading  of  the  watt- 
nu'tci'  would  he  «'=W  cos  0  and  the  second  M'"  =  Wsin  (0  — <■), 
supposing  for  the  moment  that  the  shunt  current  is  the  .same 
in  both  ca.ses.     By  expansion  or  from  the  diagram  it  is  readily 

11  ^     ^' 

seen   that  ?<;"  =  «• —ic  tana    approxnnately,  lience   tan0  = 

The  current  in  the  wattmeter  shunt   with  the 


w 


= [-tan  «. 

w 

condenser  exceeds  tl 


innal  current,  however,  in  the  ratio  of 

R  the  total  shunt  resistance  to  ^    the   capacity   reactance, 

*'Thc  Measurement  ot  Phase  Difl'rrcnce-^."  The  K/ectrii  inn,  .August 
24  and  31,  1900.  "Some  Measurements  on  Phase  Di.splaocment^  in  Re- 
slbt.mccs  ami  Transfoiiucr^,"  Ihid.,  November  Hi  and  2."$.  1900.  "The 
I'^e  of  Shunts  ajid  Tranetormers  with  A.C.  Mea.surma  Ij.struments," 
Phil.  Mag.,  July,  1908. 
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and  tan  a  =  Kip,  where  r  is  the  resistance  of  the  moving  coil 

(neglecting  inductance  and  dielectric  loss).     Hence  our  formula 

1      w" 

becomes  tan0=^=; — +  Kto,  which  is  pciuivalent    to   Dr. 

KKp   to 

Lulofs'  formula  when  r  is  small. 

It  is  inconvenient,  however,  to  have  to  measure  the  quantities 
K,  R,  r  and  p,  which  are  needed  in  either  this  formula  or  in 
others,  and  this  may  be  readily  got  over  by  a  simple  arrange- 
ment of  the  testing  connections,  as  in  Fig.  5.  As  is  there 
shown  the  circuit  contains  an  ammeter,  voltmeter  and  watt- 
meter, the  latter  being  provided  with  a  condenser  and  key  by 
which  it  may  be  substituted  for  the  series  resistance  in  the 
pressure  circuit.  In  addition  to  the  load  to  be  tested,  a  non- 
inductive  resistance  is  provided,  and  a  highly  inductive  coil, 
the  power-factor  of  which  is  known  to  be  less  than  0-1  (almost 
any  solenoid  with  a  good  laminated  divided  iron  circuit  will  do). 
A  thi'ee-way  switch  allows  either  the  load,  resistance  or  induc- 
tance to  be  thrown  into  circuit  at  will.  Three  simple  pre- 
liminary measurements  will  then  serve  for  all  purposes,  as 
follows  : — 

1.  .Switches  on  a  and  c.  The  wattmeter,  if  direct  reading, 
should  then  agree  with  the  product  of  the  amperes  and  volts, 
if  not  we  have  the  wattmeter  constant  k=YC/w. 

2.  Switches  on  6  and(/.  The  wattmeter  shunt  and  main  cur- 
rents may  then  be  considered  sufficiently  nearly  in  phase  for 
us  to  take  the  new  wattmeter  constant  for  lagging  currents  as 
Jc  =\C/w*     Then  the  ratio  of  the  constants  will  be  /=k'/k. 

3.  Switches  on  b  and  c.  The  main  current  is  in  phase  with 
the  voltage,  and  the  shunt  current  nearly  in  quadrature  with 
it.  A  small  wattmeter  reading  ic  will  be  obtained,  whereas 
with   a    similar  current  in  phase,  it  would  have  been  \C/k'. 


Xoad 


Fig.  5.— Connections  of  Single-Phase  Test-Table. 

Hence  tan  a  =  sma=k'w/YC  approximatelv.     We  then  have 

«/ 
for  readings  with  anv  load  tan  0  =/  --ftan  u,   where  /  and 

w 

tan  a  are  given  as  above.     This  formula  should   be 

used  for  small  angles  of  lag  or  lead,  and  the  ordiiuiry 

formula  cos  ^=kir/\C  for  large  angles. 

The  above  method  and  expression  seeni  (■i)iiii)lc.\ 
wlion  descrihed,  but  are  extremely  convenient  and 
sinijilc  ill  practice.  The  ammeter,  voltmeter  and 
wattmeter  are  connected  just  as  in  ordinary  ])ractical 
tests,  and  the  only  additions  are  the  coiuleiiser.  with 
its  substitution  switch,  and  the  auxiliary  iioii  indue 
tive  and  inductive  coils,  'i'lie  readings  given  aljovc 
need  only  be  taken  occasionally  as  checks,  and  liny 
have  the  advantage  of  enabling  the  wattmeter  to  lie 
checked  against  the  ammeter  and  voltmeter  at  any 
time.  Neither  the  capacity,  inductance,  resistance 
nor  frequency  need  be  known,  provided  that  the 
check  readings  are  taken  with  the  same  fre(|uency  as 
the  test;  and  dielectric  hisses  in  tlie  condenser  are 
I'liminated,  as  tan  a  is  deteiniiiH'd  liv  r\|iiTiiiii'iil 
instead  of  by  calculation.! 

In  the  writer's  opinion  the  diagram    Kig.   5  is  the  cDri-eet 
arrangement  of  a  single-phase  alU^rnate  current  testing  table 


for  nearly  all  purposes,  and  it  is  astonishing  to  realise  tlie  iiuni- 
ber  of  tests  which  may  be  made  with  it.  These  include 
measurements  of  input  and  power-factor  on  all  machines  and 
loads,  the  phase  displacements  in'  liquid  and  wire  rheostats, 
measurement  of  high  and  low  inductances,  magnetising  and 
core  losses  in  iron  and  transformers,  and  dielectric  losses, 
accurate  regulation  tests,  &c.  By  using  a  highly  inductive 
coil  instead  of  a  condenser  in  the  shunt,  capacity  measurements 
can  be  made  independently  of  wave  form  as  in  Dr.  Sumpner's 
new  method,  and  condensers  or  cables  may  be  introduced  in 
series  with  the  pressure  circuit  for  dielectric  or  capacity  tests. 
This  explanation  has  not  been  loaded  with  questions  of  cor- 
rections for  errors  in  or  power  absorbed  by  the  instruments, 
but  these  will  readily  be  realised  by  those  interested  in  the 
subject.  Of  course,  the  measurements  should  all  be  made 
with  approximately  sine  wave  form  if  phase  measurements  are 
to  have  any  meaning. 


REPORT  OF  THE  BRITISH  ASSOCIATION  COMMITTEE 
ON    PBACTICAL    STANDARDS    FOR    ELECTRICAL 

MEASUBEMfiNTSt 

(Concluded  fron  page  S4?.) 

Other  Plnlintim-silrer  and  Gotd-silrcr  Coils. 
In  addition  to  tlie  platinum-silver  coils  F.  G.  H  and  Flat,  origin- 
ally constructed  to  repre.sent  the  B.A.  unit  at  a  particular  tem- 
perature, there  are  three  other  platinum-silver  coils,  numbered  3.715 
(Xalder  Bros.)  and  269  and  270  (Elliott  Bros.),  made  to  represent 
the  ohm=  1  013.">S  B.A.  unit.  There  are  also  two  10  ohm  platinum- 
silver  coils,  numbered  288  and  289  (Elliott  Bros.).  All  these  coils 
are  the  property  of  the  Association,  and  they  were  extensively  used 
from  1888  to  1903  for  the  standardising  of  other  coils.  From  the 
results  of  observations  recorded  in  the  Report  for  1903  it  ap])ears 
that  from  1894  to  1903  Xos.  3,715  and  270  remained  constant  in 
resistance,  and  that  from  1897  to  1903,  288  and  289  remained  con- 
stant. In  1903  the  N.P.L.  mercury  standards  of  resistance  were 
constructed,  and  since  then  the  mercury  standards  have  been  taken 
as  constant  and  the  resistances  of  all  coils  expressed  by  means  of 
them.  The  H.A.  unit  (as  obtained  from  all  the  platinum-silver  coils, 
taking  the  values  given  in  1888  as  correct,  and  applyinir  corrections 
for  estimated  changes  in  the  coils)  was  in  1903  found  to  be  equal  to 
1/101367  international  ohm.  Accepting  this  ratio  fur  the  time 
being,  the  resistances  at  16  C.  of  certain  coils,  compared  in  1888, 
189i,  1897.  1903  and  1908,  are  given  in  the  following  table  :— 

Table  IX. 


Coil. 

Material  Approx. 
of  con-  fcemp.co- 

Resistance. 

Max.diir. 
(part  >  ill 

stnict'ii.  olficient. 

1888. 

1894.   1897. 
1-00050   ... 

1903. 

1908. 
1-00057 

100,000!. 

*3,715 

Pt.  Ag.  000030 

1-00060 

7 

•269 

000029 

1-00070 

1-00089 

100089 

19 

»270 

000052 

1-0OOO6 

1-00006 

1-00003 

3 

*288 

00030 

•  •< 

10-6660 

10-0060 

100056 

4 

*289 

00026 

•  •• 

10-0026 

100026 

10-0031 

6 

64 

0-00033 

0-99976 

0-99987 

11 

19 

All.  Ak  0OC071 

0-99923 

0-99937 

14 

68(H) 

Pt.  Ag.  000029 

0-99909 

0-99932 

23 

1  I'.K.T. 

C00028 

0-99927 

0-99941 

14 

34 

Au.  Ag.  0  00O71 

0-99980 

1-O0006 

26 

3 

Pt.  Ag.  0-0031 

9-9956 

9-9965 

7 

4 

0-0033 

9-9941 

9-9964 

23 

lOC.F.T. 

0-0030 

9-9934 

9-9940 

6 

*  If  )ii({hfr  ncciiraey  is  fe(|iiirefl  the  nntfleof  phiiw  (lilTi-rcnir 
found  by  tiikiiij;  ii  rending  willi  h«iIi'Iii'>i  on  n  iind  </  iiikI  na 

Willi  the  angle  a  found  from  the  next  Ii-kI.  and  k' '-os  0.  «lieir«is 


The  rosistanoes  of  these  coils  are  given  in  ohms  (1  ohm  =  1-01358  B.A.  U.). 
I'lie  reir.aiiiing  coils  have  their  resistances  given  in  B..\.  units. 


F(ir  till-  liian  nf  coil  No.  64  we  arc  indeliled  to  I'mf.  Tniulim.  nt 
University  (.'ullege  ;  ciriginnlly  this  enil  was  in  (lie  pussi'.ssinn  <if  VnA. 
Carey- lAister.  l''or  the  Kiiin  of  the  eoils  iiuniliercd  19,  68  (II). 
I  C.F.T..  .34.  3  4,  and  10  C.F.T.  we  are  indeliled  In  Mr.  II.  A.  Tnvlm. 


i.>  i-cmlily 
liinui);  il 


the  (ihuse  ni:Kle  helwe>>ii  the  main  and  shunt  ciirrRrts. 

t  Although  ulmnsl  any  t-ondtuscr  may  be  employed,  it  is  generally 

convenient  to  select  one  of  which  the  rft|meil.v  reoetnnee  i:i  iqipioxi- 

rr.ately  pc)iinl  to  the  rcninfanne  R  of  the  xhunl  eireuit.    The  two  eoiixliintsi 
(vre  then  nearly  equal,  and  /  nearly  unity. 


tSliglilly  iilihrcviiitod.  Thia  roport  w«.s  ifuiiiod  during  the  mpplinjj 
«t  Dublin.  The  Coniminee  consists  of  I>ord  Rnyleigh  (rlmirrnHn).  Dr. 
R.  T.  Glazebrook  (<eerelary).  Prof.i.  \V.  K.  Ayrlon,  J.  Perry.  \V.  C.  Adnnis 
and  (!.  Carey  Fouler.  Sir  Oliver  .1.  Lodge,  Dr.  A  Muirlieail.  Sir  W.  H. 
Preeee.  Prof!..  A.  S.-hiLHter..!.  A.  Fleming  and  J.  .1.  Tlionisou.  Dr.  \V.  N. 
Shaw,  Dr.  .1.  T.  Bollomley.  Rev.  T.  C.  Fitzpalriik.  Dr.  C.  .lohnstone 
.Stoney,  Prof.  S.  P.  Thonip.><on.  Mr.  .1.  Rennie.  Principal  K.  II.  (Jritlilhs. 
Sir  a!  W.  Riickcr.  Prof.  H.  L.  Callendar,  and  .Mes.Mr».  ii.  Mat  they,  A.  P 
Trotter,  T.  Mother  and  F.  E.  Smith. 
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(if  \'iclorias|icil,  l.diulon.  Wo  tcniK'i'  mir  licaity  lliaiiks  In  I'lnf. 
'IViiutim  ami  Mr.  Taylnr.  All  the  coils,  excepting  19  and  'M.  arc  of 
|ilaliniiiiisilvcr  ;    lit  and  .'W  arc  iif  gold-silver. 

In  Tabic  IX.  Mia.xiniiim  differences  of  the  order  1  to  5  parts  in 
ItiD.iliMI  may  probably  be  neglected  if  this  ma.ximum  diflerence  does 
not  occur  in  the  periwl  I'.HK'MttOS.  In  l!Hi;{  and  1908  the  errors  of 
observation  were  very  small,  and  a  recorded  difference  of  1  or  2  parts 
in  KMl.tXHI  must  be  taken  as  indicating  a  true  change  in  the  resist- 
ance of  a  coil.  The  method  of  measuring  a  very  small  change  in  resis- 
tance will  be  made  clear  in  the  ne.\t  section  on  manganin  coils.  The 
most  constant  coils  appear  to  be  210.  288,  289,  10  C.F.T., ."{  and  3,715. 
Of  these  si.x  resistances  two  only  are  unit  coils  :  the  remainder  arc 
coils  of  10  ohms  each.  In  Table  IX.  the  values  of  eight  unit  coils 
and  of  Hve  10  ohm  coils  are  tabulated,  and  of  the  latter  four  have 
kept  nearly  constant.  This  fact  is  important,  as  it  points  to  the 
changes  of  resistance  being  largely  due  to  actions  at  the  soft-soldered 
joints,  and  not  entirely,  if  at  all,  to  the  action  of  iiaraffin  wax  (pos- 
sibly acid)  on  platinum-silver.  In  addition,  part  of  the  changes 
mav  be  due  to  change  in  structure  of  the  alloy. 

flic  values  at  IG  C.  of  the  coils  A,  B,  C,  D,  E,  F,  G,  H  and  Flat, 
in  terms  of  the  unit  of  resistance  employed  for  the  purposes  of  Table 
IX..  are  approximately 

A^100(i.)U  D--l(H»lii'(i  G=100103 

B=10()0Jii  E  =  100080  H  =  0-99972 

C'=10(H<i|  F=1000HS  Flat^l-00()r>3 

Manganin  Standards  of  Resistance. 
The  manganin  standards  of  the  National  Physical  Laboratory  are 
in  constant  use  and  have  proved  of  very  gieat  value.  They  not  only 
facilitate  electrical  measurements,  but  they  bring  them  to  a  far 
higher  degiee  of  accuracy  than  was  formerly  attainable.  Never- 
theless, the  variations  in  these  resistances  have  in  many  cases  been 
a  source  of  trouble,  and  attempts  have  been  made,  and  are  being 
continued,  to  construct  standard  coils  of  manganin  which  shall 
remain  practically  constant  in  resistance.  Since  1903  the  man- 
ganin standards  have  been  intercompared  at  least  four  times  every 
year,  and  the  probable  changes  have  been  deduced  from  occasional 
comparisons  with  mercury  standards  and  from  tables  of  difference 
values,  due  regard  being  also  paid  to  the  jjast  history  of  the  coils. 
As  an  example  of  the  comparisons  we  take  the  case  of  seven  1  ohm 
coils  which  were  intercompared  in  January,  April,  July  and  October, 
190(5.  The  observed  differences  are  given  in  Table  X. 
Table  X. 


Coils 


Differences  in  1  X  IQ-^  ohm  at  17°C. 
Jan.,  1906.'AprU,  190f).|  July,  1906.J  Oct.,  1906.   Max.  diff. 


1,690-780 
1,690-2.3.51 
1.691) -2, 483 
1.690-381 
1.69(1- L17 
1.690- L-18 


6-82 

217 

0-26 

-.5-80 

15-63 

16-69 


Any  one  of  these  differences  was  not  obtained  from  a  single  obser- 
V  Mion,  but  is  the  mean  of  six  differences.  All  po.ssible  combina- 
ii'iis  of  the  .seven  coils  were  taken — 21  in  all — and  the  differences 
observed.  From  these  21  observations  six  values  resulted  for  the 
difference  between  any  two  of  the  coils  :  it  is  the  mean  of  these  six 
values  which  is  recorded.  The  temperature  during  the  observa- 
tions was  very  nearly  17C..  and  the  differences  were  corrected  to 
17  f.  before  taking  the  mean. 

An  analysis  of  the  figures  given  in  Table  X.  indicates  that  the  coils 
L-17  and  L-18  probably  changed  most  during  1900,  and  that  the 
other  five  coils  changed  by  amounts  less  than  3  parts  in  1,000,OIM) 
from  January  to  July.  19(10.  From  July  to  October  the  difference 
1,()90 — 780  changed  by  an  appreciable  amount  and  the  differences 
in  the  values  for  July  and  October,  viz  : — 

1.690-780         Change        1-12-  10    '  nhin. 

1,6!H)-2.351     „       =—0-57      „ 

1.690-2,483     „       =—0-56      ,. 

1,690-381        ..  -0-30      .. 

indicate  that  1,690  probably  fell  in  resistance  in  this  period  by  about 
G  parts  in  l.(l(IO.(KMl,  and  780  rose  by  abcnit  5  parts  in  1,000,000.  The 
other  small  changes  are  difficult  to  assign  and  are  pos.sibly  due  to 
variable  humidity.  The  errors  in  the  differences  recorded  are  cer- 
tainly less  than  Ix  lf>  '■  ohm.  The  above  is  only  part  of  the  analysis 
of  the  differences  which  is  in  general  made.  Comjjarisons  with  coils 
other  than  units  are  al.so  often  desirable,  but  need  not  Vie  dealt  with 
here, 

A  Table*  gives  the  resistance  of  a  number  of  nuinganin  coils  in 
the  October  of  each  year  from  1903  to  1907,  and  charts  Nos,  1  and  2 
show  the  complete  changes  in  most  of  the  coils  from  March,  1903,  to 

•  We  have  omitted  this  Table. — Ed.  K. 


June,  1908.  In  the  table  the  resistances  are  given  in  the  .same  month 
of  each  year  in  order  to  eliminate  as  much  as  possible  the  effects  of 
humidity  on  the  resistances  of  the  coils.  Kesistances  L19.  2,448 
and  2,449  were  placed  in  at im  spheres  of  varying  humidities  in  the 
interval,  October,  1907— -.\pril,  1908.  and  hence  the  curves  f(.r  these 
coils  are  not  continued  on  the  charts  after  January,  1908. 

At  first,  limiting  our  attention  to  the  unit  coils,  we  see  from  the 
charts  that  these  have  varied  during  the  jiast  five  yt;ars  by  the  fol- 
lowing amounts  : — 


Table  XI. 


{^',,i|_  Maxinuim  change  in  resis 

iHiiee  in   five  years. 


Difference  value. 
Resistance  in  1!K)8  minus 
resistance  in   1903. 


I.(i90 

3-7  - 

10"'  ohm 

3-7  X 

10  - 

■  ohm 

780 

4-li 

4-6 

2..351 

7-8 

-0-2 

2.483 

4-4 

3-2 

381 

2-6 

-0-2 

L-17 

10-2 

9-6 

L-18 

Mean- 

8-8 
=  6-0 

8-8 
Mean  =+4-2 

" 

If  we  neglect  L-17  and  L-18  the  mean  value  of  the  other  five  coils 
is  2-2xl0--'>  ohms  greater  in  1908  than  in  1903.  Apart  from  the 
cause  of  these  changes,  it  is  interesting  to  form  .some  idea  (jf  what 
interpretation  of  the  differences  might  reasonably  have  been  applied 
if  mercury  standards  had  not  been  the  master  standards.  If  the 
mean  value  of  the  .seven  coils  had  been  taken  as  remaining  constant, 
the  error  in  five  years  would  have  amounted  to  4-2  parts  in  100.(100. 
A  comparison  of  coils  of  nominal  values  differing  from  unity  might, 
however,  be  made,  and  such  might  largely  influence  the  result. 

The  maximum  changes  which  have  taken  place  in  the  other  resis- 
tance standards  and  the  difference  values  (19<)8-1903  values)  are 
given  in  Table  XII. 


Table  XII. 

Max. 

change  since 

1903. 

Parts  m  100,000 


1908   ViihiL-  .Mean 

iiiinii.s  difference 

1903  value.  Parts  in 
Parts  m  100.000       100,000 


O.W.  2,19(i 
O.W.  2,493 
O.W,  2,200 
O.W.  2.492 
O.W.  2,352 
O.W.  2.484 
O.W.  738 
O.W.  1,693 

L-19 

L-20 
O.W.  739 
O.W.  2,4.>0 
O.W.  740 
O.W.  2,449 
O.W.  2.448 


0-001 

0(_»(I1 

001 

001 

01 

(11 

10 

10 

10 

10 

100 

10(1 

I.O(J(i 

I.(MJO 

lO.dOO 


22-4 

2-0 

33-0 

1-9 

2-0 

8-0 

2-2 

8-0 

11-0 

8-3 

1-2 

18-0 

11-8 

,S9-4 

40-0 


22-4 

1-8 

330 

0-2 

1-4 

8-0 

1-7 

7-2 

9-6* 

7-6* 

-1-0 

18-0 

11-4 

89-4 

36-8 


1 


+  121 
+  10-6 
+    4-7 

+    6-5 

+  8-5 

+  .50-4 
+  36-8 


Mean  difference  value  (1908- 1903  values)      +16-5  parts  m  100.000. 

.■^lean   difference   value   (1908  — 19t>3   values)   uicluding  the   i.uit    coils  ^ 

+  12-6  parts  in  100,000. 

The  mean  difference  in  the  values  of  all  the  manganin  coils  f(,r 
1908  and  1903  is  12-6  parts  in  100,000.  The  oldest  coils  arc  381  (17 
years  old),  780,  738,  7.39.  and  740  (13  years  old),  and  l(>93  and  1090 
(eight  years  old),  the  ages  being  approximately  only.  The  renuiindcr 
of  the  coils  are  from  fi\e  to  six  years  old. 

The  most  constant  coils  belonging  to  various  groups  are  : — 
381  — most  constant  of  the  unit  coils. 

738  ,.  ,.  10  ohms  coils, 

739  „  „  HH> 

740  „  ..  l.OOO     .. 

In  general,  therefore,  the  older  the  coil  the  more  constant  does  it 
appear  to  he. 

With  reference  to  the  sudden  changes  in  resistance,  as  shown  by 
the  curve  for  2.351  in  1903,  of  381  in  1904-5,  and  of  L-2(»in  1900,  we  can 
offer  no  complete  explanation;  but  it  is  po.ssible  that  variable  humi- 
dity of  the  surrounding  medium,  .such  as  might  arise  from  the  pre- 
sence of  a  small  (juanlity  of  moisture  in  the  insulating  oil,  was 
responsible  for  ])art  of  these  changes.  The  breaks  in  the  curves  for 
2,483,  2,351,  L-17.  L18,  1,693,  and  2,484  are  due  to  these  coils  being 
away  from  the  National  Physical  I.^boratory ;  they  were  being 
compared  with  the  wire  standards  of  the  Reichsanstalt. 

The  increase  in  resistance  of  No.  2,449  is  phenomenal.  The  daily 
rate  of  change  for  1906  is  over  four  parts  in  10.000,000  :    that  is,  in 

•  Thes?  are  the  difference  values  (1908  —  1904  values). 
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about  22  days  the  coil  changed  in  resistance  bj-  about  one  part  in 
I((0,00().  In  April,  1907.  we  attempted  to  measure  the  change  from 
day  to  day,  and  for  this  purpose  we  compared  2,440  and  740  every 
working  day  for  four  weeks.     The  results  obtained  are  as  follows  : — 

Day    of    Observation 1         .3         5         8         10         12         15 

Difference    (2.440-740) 

Parts    in     100.000  .52()r)   .5215    .52-30   .52-35    .52-35   .52-30   ■52-.55 

Dav    of    Observation 17         10        22        24        26        29 

Difference    {2.449-740) 

Parts    in     100.000  52-1)5   .52-75    52-05   53-00   53-00   53-15 

The  change  was,  therefore,  a  very  gradual  one,  and  easily  detected. 
It  is  of  interest  to  note  that  the  rate  of  change  for  the  last  six  months 
of  1907  is  less  than  that  for  1903-6. 

The  possible  causes  of  the  changes  in  the  manganin  resistances  may 
be  classified  under  the  following  heads: — (1)  change  in  structure  of 
the  alloy  ;  (2)  surface  action  ;  (3)  humidity  effect ;  (4)  change  in 
the  soldered  joints  connecting  the  wires  of  high-resistance  coils  to 
the  current  leads  ;  (5)  change  at  the  junctions  of  the  potential  leads 
with  the  resistance  standard.  Only  the  first  of  these  appears  to 
fully  explain  the  gradual  rise  in  resistance.  Causes  (2)  and  (4)  would 
have  an  inappreciable  effect  on  very  low  resistances  ;  yet  some  of 
these — e.g.,  2,196 — have  changed  by  considerable  amounts.     Cause 


Jan. 
1903     'lU 


Jan. 

1001     '05 


Jan. 

xa 


1906      'CS      ;906     "Iw      li07      '08      1938 
CUAItT  I. — SUOWINO    TUE    \'.\RUTIONS    I.\    KesIST.\NCE    OF    IIaNQANIN. 

Standard  coilN  of  uominal  vahini :  I  ohm,  1>)  and  lOo  ohms. 

(5)  would  have  no  effect  on  high-resistance  coils,  since  these  arc  lu.l 
provided  with  potential  leads  ;  but  Tabic  XII.  .shows  that  all  of  the 
higli-reHi.stancc  coils  have  changed.  Cau.se  (2)  prcwluci-s  in  general 
a  cj'clic  change,  and,  while  being  wilboul  doubt  a  cause  of  variation, 
it  cannot  be  modified  to  explain  all  the  gradual  increa.scs  in  resist- 
ance, owing  t<i  the  negligible  effect  of  huniidily  on  very  low-resislaiue 
Ktandards.  Cause  (I)  appears,  therefore,  to  have  been  (he  chief 
agent  in  (be  ca.scs  we  have  considered. 

It  is  necessary,  however,  (ha(  we  should  say  sonirlhiiig  iibnul  oilier 
manganin  coils.  In  1003  the  resistances  were  measured  of  some 
manganin  coils  (I  lo  5.<ill()  ohms)  in  ii  box  by  K.  W.  Paul,  London. 
I'lu?  coils  could  not  readily  be  immersed  in  oil.  and  (he  measuremen(.M 
were  tberfore  uncerfain  to  about  I  pari  in  IdO.OIHI.  '["lie  resistances 
were  again  meaHured  in  19(11,  19(16.  anil  December,  I9II7.  The  masi- 
mum  change  in  the  re-<is(aiice  of  any  <oil  is  "i  part.s  in  KKl.OOd,  while 
the  rnc'an  increase  in  resistance  dining  1903-7  is  four  par(s  in  1(10,(10(1. 

In  1902,  and  again  in  1907.  the  resislanccH  were  mi-asuKd  ol  :<ome 
manganin  coils  (1  to  KMMMl  ohms)  in  box  No.  1.723  by  ( l.  Wdd. 
lierlin.  The  muximum  change  in  resistance  during  the  period 
1X12-8  is  about  6  parts  in  |(MI.(MM).  and  a  few  of  the  coils  have  kept 
practically  constant.  Many  manganin  coils  in  other  boxes  are 
known,  however,  to  have  changed  very  conRiderably. 


It  will  be  .seen  that  of  the  manganin  standards  we  have  examined 
some  have  kej)t  remarkably  constant,  while  others  are  jiractically 
useless  as  standards.  It  must  not  be  concluded,  however,  that  all 
manganin  resistances  are  subject  to  such  changes.  Drs.  .Jaeger  and 
Lindeck  have  shown  that  the  manganin  standards  of  the  Reichsan- 
stalt  keep  very  constant,  and  the  manganin  coils  at  the  Bureau  of 
Standards  also  ajipear  to  be  of  a  fairly  constant  type,  though  subject 
to  considerable  cyclic  changes  owing  to  variable  atmosiiheric  humi- 
dity. The  manganin  standards  rejiorted  on  in  this  Appendix  com- 
prise ereri/  sfan/iarrl  resistance  aj  manganin  in  use  in  the  Standards 
Department  of  the  National  Physical  Laboratory. 


APPENDIX  II. 

Specifications  for  the  Practical  Realisation  of  the  Definitions  of  the 
International  Ohm  and  International  Ampere,  and  Instructions 
for  the  Preparation  of  the  Weston  Cadmium  Cell. 

(From  the  National  Physical  Laboratory.) 
The  following  specifications  have  been  prejiared  after  consulta- 
tion with  various  authorities,  and  will  form  a  basis  for  discussion  at 
the  forthcoming  Congress  on  Electric  units  in  London.     They  have 
not  been  authoritatively  adopted,  and  are  subject  to  amendment. 
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Chart  II. — Showinu  thk  Vabhtions  i.n  11es,istance  of  Manganin. 
Stiim!«i-J  coils  of  nominal  valuen:  OoOl.  o-ol,  01  ohm,  l.oOOand  10,CUJoli  ms. 

In  the  last  RejKirt  specifications  for  the  realisation  of  the  interna- 
tional ampere  and  for  the  construction  of  the  cadmium  cell  were 
given,  the  processes  of  preparation.  iVe..  being  described  with  con- 
siderable detail.  These  specifications  appeal  lo  a  much  wider  circle 
than  the  present  ones,  for  the  latter  are  intended  mainly  (o  serve  as 
.1  guide  lo  the  stiindardising  ins(itutions  of  the  various  countries  in 
1  iilcr  (o  obtain,  as  far  as  po.ssilile.  complete  agreement  in  (he  imits 
of  elec(ric  measurcmen(s.  Cer(ain  instruction.s.  such  as  the  purifi- 
cation of  mercmy.  have  thciefo|-e  been  omitted,  but  all  which  is 
tlioughl  to  be  es.seiitial  bii  an  exact  reproduitioii  of  conditions  is 
still  included.  Instructions  for  the  erection  of  mercury  standaids 
have  not  previously  bi-en  issued. 

The  Intenialiiinal  Ohm. 

Till'  international  ohm  shall  be  I'lpial  (o  (he  resis(ance  offered  to  ani 
unvarying  electric  current  by  a  e<ilumn  of  meicury  at  the  tcmpera-i 
ture  of  melting  ice.   14-4.5'2I  grammes  in  mass,  of  a  constant  croa 
.sectional  area,  and  of  1(16  ,'1(K)  em.  in  length,  arranged  in  accordanc 
ui(h  the  lollo«ing  specification. 

Tlie  column  of  mercury  shall  be  of  circular  si-ction.  or  nearly  so,| 
and  shall  Ih-  contained  Jii  a  (iibe  of  sui(ablc  glass  which  has  beeni 
carefully  anncakHl.  The  (ube  shall  be  s(raight  (o  the  eye.  and  tliol 
maximum  variation  in  itn  area  of  crosa-oection  shall  not  exceed  2 
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parts  in  KK).  Tlio  tube  is  to  be  carefully  calibrated,  and  the  correc- 
tion for  its  conicality  determined.  In  determining  the  weight  of 
mercury  eoulained  l>y  the  tube  wlieti  filled  al  the  leniperature  of 
melting  ice.  the  oolumn  nf  mereuiy  is  to  be  liiiumleu  by  planes  at  tlie 
terminal  ero.ss-seetions  of  the  tube.  The  tube  slinuld  nut  be  unduly 
heated,  and  it  should  be  tilled  with  nuMcury  by  exhaustion  uf  air. 
The  a.xial  length  nf  tlu'  tube  should  be  measured  al  0  ('.  if  |)o.ssible. 
otherwise  tlie  eoeffieient  of  expansion  of  the  glass  should  be  deter- 
mined and  the  axial  length  of  the  tube  at  0"(".  calculated  from  axial 
mea.surenieuts  made  very  near  to  that  temperature.  To  facilitate 
measurements  of  the  axial  length,  the  end.s  of  the  tube  should  be 
ground  very  sliglitly  convex. 

For  the  electrical  measurement.s  the  ends  of  the  tube  are  to  be  con- 
nected to  spherical  bulbs  of  gla.s.s.  the  slightly  convex  ends  of  the 
tube  forming,  very  nearly,  portions  of  the  internal  spherical  surfaces 
of  the  bulbs.  ICaeh  bulb  is  to  be  provided  with  a  current  and  a 
potential  lead,  the  point  of  entry  of  the  fornu'r.  and  an  end  of  the 
tube  being  at  opposite  ends  of  a  diameter  of  the  bulb.  The  potential 
lead  shall  be  situated  in  a  plane  midway  between  the  point  of  entry 
of  the  current  lead  and  the  end  of  the  tube,  and  at  right  angles  to  the 
line  connecting  them.  Contact  with  the  mercury  shall  be  made  by 
means  of  platinum  wires.  The  diameter  of  a  bulb  is  to  be  from  30 
to  33  times  the  diameter  of  the  terminating  section  of  that  end  of  the 
tube  to  which  it  is  connected. 

If  L  is  the  axial  length  in  centimetres  of  the  mercury  column  con- 
tained by  the  tube  at  O^C,  W  the  weight  of  the  column  in  grammes, 
and  ft  the  correction  for  the  conicality  of  the  tube,  the  resistance  of 
the  column  at  0  ('.  is 

L*  144521  L- 

fiina.onn'.z  ■      ^ly — =0-(X)1278982u^  international  ohms. 

When  the  spherical  bulbs  are  htted  to  the  ends  of  the  tube  and  the 
whole  tilled  with  mercury,  if  r  is  the  mean  radius  of  the  tube  and  r,. 
r..,  the  mean  radii  in  centinu'trcs  of  the  terminal  sections,  the  resist- 
ance at  dC.  between  the  potential  leads  is 

0-001278982  LVW!,+"'^"'"<'''y^^'''''^'   i  *  <"^-^"^<-"-i 
{  L  )  ohms, 

correct  to  1  per  cent,  of  the  added  resistance 

0-()01278982  L/\V10-80/-(r,  +  r.Jr^r.,)]  .* 
The  electrical  measurements  arc  to  be  carried  out  at  0"C.,  the  tube 
and  spherical  vessels  being  surrounded  by  melting  ice  and  about  15 
centimetres  below  the  upper  surface  of  the  ice.  The  connecting 
wires  employed  for  the  cvnrent  and  potential  leads  must  be  thin,  the 
flow  of  heat  through  them  to  the  mercury  being  insufficient  to  warm 
the  mercury  as  to  produce  a])preciable  error.  The  insulation  resis- 
tance between  the  mercury  column  and  the  ice  surrounding  the  tube 
must  not  be  less  than  10,(100,000  ohms.  The  current  employed  in 
comparing  the  mercury  resistance  with  other  resistances  shall  be 
limited  by  the  condition  that  the  mercury  shall  not  be  warmed 
sufficiently  to  produce  appreciable  error.  The  mean  of  at  least  five 
tubes  must  be  taken  tn  determine  the  value  of  the  mercury  unit. 
The  mean  of  at  least  three  fillings  shall  be  taken  as  the  value  of  the 
resistance  of  a  tube. 

Specification  for  the  Practical  Applicalinri  n/  llir  Definition 
of  the  International  Ampere. 

Conditions  under  which  silver  is  to  Ije  deposited  to  measure  cur- 
rents from  0-3  to  8  amr>ercs  : — 

The  .solution  shall  consist  of  from  15  to  25  parts  by  weight  of  pure 
crystallised  silver  nitrate  in  1(X)  parts  of  distilled  water  free  from 
chlorine.  It  shall  be  used  for  one  determination  of  current  only. 
In  cases  in  which  it  is  desired  to  measure  a  current  of  about  1  ampere 
the  anode  shall  consist  of  a  disc  or  plate  of  pure  silver  about  (iO  .sq. 
cm.  in  area  and  tlirec  or  four  mm.  in  thickness.  It  is  supported  by 
a  silver  rod  riveted  through  its  centre.  The  anode  shall  be  inserted 
into  a  cuj)  of  filter  paper  separately  supported. 

The  cathode  shall  consist  of  a  platinum  bowl  about  l(t  cm.  in 
diameter  and  7  cm.  in  depth.  About  300  cub.  cm.  of  the  silver- 
nitrate  solution  are  to  be  |)laced  in  the  cathode  bowl,  and  the  anode 
is  to  be  supported  near  the  top  of  the  solution  and  is  to  be  just  covered 
by  it.  \ot  more  than  from  7  to  10  grammes  of  silver  should  be 
deposited.  (For  the  measurement  of  smaller  currents,  .say.  from 
i  to  'g  ampere,  a  bowl  holding  about  (iO  cub.  cm.  of  solution  may  be 
u.sed,  the  anode  being  |)ropnrtionately  reduced  in  size  and  from  2  to  3 
grammes  of  silver  being  deposited.)  The  deposit  should  be  rinsed 
with  distilled  water  free  from  chlorine  until  the  addition  of  a  drop  of 
neutral  solution  of  .sodium  chloride  in  water,  to  the  wash  water,  jiro- 
duces  no  milkiness.  The  cathode  bowl  is  then  nearly  tilled  with 
distilled  water  and  left  for  at  least  tluee  hours  ;  it  should  be  rinsed 
three  times,  the  last  of  these  wash  waters  remaining  in  the  bowl  for 

*  The  end  correction  factor  is  given  in  thes'-  f..rmuhf  as  O'SO  ;  this 
valueis,  however,  subject  to  amendment. 


10  minutes.  This  last  wash  water  should  give  no  milkiness  when 
added  to  a  neutral  solution  of  sodium  chloride  in  water.  The  deposit 
is  to  he  dried  in  an  electric  oven  at  a  temperature  of  abdut  lf)0°C.  ; 
it  is  placed  in  a  desiccator  to  cool,  and  is  afterwards  weighed.  The 
mass  of  the  deposit,  expres.sed  in  grammes,  divided  by  the  number 
of  seconds  during  which  the  current  has  been  passed  and  by  OtJOll  18, 
gives  the  mean  current  in  amperes. 

Preparation  of  the   Wenton  Cadmium  Standard  Cell. 

The  cell  has  mercury  for  its  positive  electrode,  and  an  amalgam 
consisting  of  from  12  to  12-5  parts  by  weight  Of  cadmium  in  100  parts 
of  the  amalgam  for  its  negative  electrode.  The  electrolyte  consists 
of  a  saturated  solution  of  cadmium  sulphate,  and  solid  cadmium 
sulphate  is  contained  within  the  cell.  A  paste,  consisting  of  solid 
mercurous  sulphate,  mercury,  and  solid  cadmium  sulphate,  rests  on 
the  positive  electrode.  For  the  positive  electrode,  pure  distilled 
mercury  should  be  used. 

The  amalgam  may  be  made  either  by  electrodeposition  or  by 
mechanical  mixing.  It  should  be  fused  and  freed  from  oxide  ly 
washing  with  dilute  sulphuric  acid.  For  the  i)reparation  of  the 
cadmium  sulphate  crystals  and  .snlution,  commercially  pure  le- 
crystalli.sed  cadmium  sulphate  should  be  dissolved  in  |)ure  distilled 
water  so  as  to  form  a  clear  saturated  solution.  ICvajjoration  at 
about  35°C.  is  then  allowed  to  proceed,  when  crystals  separate  from 
the  solution.  The  crystals  are  washed  with  successive  small  quan- 
tities of  distilled  water  to  form  a  saturated  .solution.  The  solution 
should  be  neutral  to  congo  red. 

The  mercurous  sulphate  should  be  (piite  i)ure.  and  its  crystals 
should  not  be  so  small  as  to  have  an  abnormal  solubility  or  so  large 
as  to  be  inefficient  as  a  depolariser.  The  following  is  an  example  of 
a  method  for  pre|)aring  the  salt  satisfactorily  : — Add  15  cubic  cm.  of 
pine  strong  nitric  acid  to  100  grammes  of  pure  mercury,  and  i)lace 
on  one  side  until  the  action  is  over  or  nearly  over.  Transfer  the 
mercurous  nitrate  thus  formed,  together  with  the  excess  of  mercury, 
to  a  beaker  containing  about  200  cubic  cm.  of  dilute  nitric  acid  (1 
volume  of  acid  to  about  40  volumes  of  water)  ;  a  clear  solution  should 
result.  Prepare  about  1  litre  of  dilute  sul|)huric  acid  (1  volume  of 
acid  to  3  of  water),  and  while  the  mixture  is  hot  add  the  acid  mer- 
curous nitrate  solution  to  it.  The  solution  should  be  added  as  a  very 
line  stream  from  the  narrcnv  orifice  of  a  pipette,  and  the  mixture 
violently  agitated  during  the  mixing.  Mercurous  sulphate  is  pre- 
cipitated. Decant  the  hot  clear  liquid  and  wash  the  precipitate 
twice  by  decantation  with  dilute  sulphuric  acid  (1  volume  of  acid  to 

6  of  water).  The  precipitate  should  then  be  filtered  and  washed 
three  times  with  dilute  sulphuric  acid  (1  to  (i),  and  afterwards  6  or 

7  times  with  .saturated  cadmium  sulphate  solution  to  remove  the 
acid.  The  mercurous  sulphate  should  then  be  flooded  with  saturated 
cadmium  sulphate  .solution  and  left  for  one  hour,  after  which  the 
solution  is  tested  with  congo  red  )ia})er.  In  general  no  acid  will  be 
detected,  and  if  so  the  mercurous  suljihate  is  ready  for  use. 

To  .set  up  the  cell  the  H  form  of  vessel  is  the  most  convenient.  The 
platinum  wires  inside  the  vessel  should  be  amalgamated  by  passing 
an  electric  current  to  each  in  turn  through  an  acid  solution  of  mer- 
curous nitrate.  The  vessel  must  afterwards  be  washed  out  twice 
with  dilute  nitric  acid  and  several  times  with  distilled  water;  it 
must  be  free  from  stains  and  scrupulously  clean  :  it  is  dried  by  the 
application  of  heat.  The  amalgam  is  fu.sed  and  its  surface  flooded 
with  very  dilute  sulphuric  acid  ;  sufficient  of  it  to  cover  the  amalga- 
mated platinum  wire  completely  should  then  be  introduced  into  one 
of  the  limbs  of  the  H  vessel.  To  free  frnm  acid,  t'hc  amalgam  may 
be  rcmelted  and  washed  with  distilled  water.  Into  the  other  limb 
of  the  vessel  sufficient  mercury  is  introduced  to  cover  the  amalga- 
mated platinum  wire  comiiletcly.  Then  the  jiaste,  finely  powdered 
crystals  of  cadmium  sulphate,  and  saturated  cadmium  sulphate 
solution  are  added  in  the  order  named  and  the  cell  scaled. 

Its  E.M.F.  at20'C.  is  1018,  volt. 

The  E.M.F.  at  any  other  temperature  (0  may  be  obtained  from  the 
equation  : — 

E=I018s-00O0038(^-2O)-O0t)OO0Oe5(/-20)-, 
the  limits  of  temperature  being — (these  have  not  yet  been  fixed). 
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CORRESPONDENCE. 

» 

MODERN  VIEWS  OF  ELECTRICITY. 

TO  THE  EDITOR  OF  THE  ELECTRICIAN. 

Sir:  In  your  issue  of  September  4th  I  find  a  review  illus- 
trating precisely  the  kind  of  notion  which  the  republication  of 
mj^  book  was  intended  to  guard  against — namel}',  a  supposi- 
tion that  recent  advances  have  overthrown  the  wo"k  of  Clerk 
Maxwell  and  Faraday  :  whereas  in  truth  any  apparent  con- 
flict between  the  old  and  the  new  is  largeh'  a  matter  of 
emphasis,  and  of  one-sided  though  legitimate  attention. 

One  sentence,  moreover,  in  that  review  is  so  misleading  to 
present-day  students  that  it  is  necessary  to  quote  and  rebut  it. 
The  reviewer  says  :  "  The  author's  famous  declaration  that 
'  electricity  is  ether  ' — a  bold  but  somewhat  sterile  guess  made 
in  the  days  of  Hertz — still  holds  the  field  in  man^■  parts  of  the 
book." 

I  am  not  aware  that  anyone  has  made  such  a  "  declara- 
tion." The  statement  represents  nothing  that  I  have  ever 
held  or  taught,  and  to  put  it  in  quotation  marks  is  surely  a 
piece  of  carelessness. 

Referring  to  the  index  of  my  first  (1889)  edition  I  find  that 
the  relations  between  ether  and  electricity  are  mentioned  on 
pages  17,  338  and  349. 

On  p.  17  occurs  the  sentence  :  "We  ha\e  nowhere  asserted 
that  electricity  and  the  ether  are  identical.' 

On  p.  338  (from  a  lecture  given  in  1882  before  the  "days  of 
Hertz ") :  "  Light  consists  of  undulation  or  waves  in  the 
medium  ;  while  electricity  is  turning  out  quite  possibly  to  be 
an  aspect  of  a  part  of  the  very  medium  itself." 

And  on  p.  319  (from  the  same  lecture) :  "  Is  the  ether  elec- 
tricity then  ?  I  do  not  saj'  so,  neither  do  I  think  that  in 
that  coarse  statement  lies  the  truth  ;  but  that  they  are  con- 
nected there  can  be  no  doubt." 

Finally,  I  wish  to  say  that  in  the  recent  edition  of  this  book 
nothing  is  intentionally  retained  that  will  not  stand  scrutiny 
in  the  light  of  recent  researches. — I  am,  &c., 

Birmingham,  Sept.  14.  Olivkr  Lodge. 

[The  "declaration "referred  to  occurs  on  p.  ix.  of  the  Preface 
to  the  first  edition  of  the  ''■  Modern  Views."  Its  exact  wording 
is:  "What  has  so  long  been  called  electricity  is  a  form,  or 

rather  a  mode  of  manifestation,  of  the  ether A 

rough  and  crude  statement  adapted  for  popular  use  is  that 
electricity  and  ether  are  identical."  It  is  only  fair  to  add  that 
the  book  itself  contained  many  siieculations  (|uite  independent 
of  this  view,  which  foreshadowed  the  atomistic  theory  of  elec- 
tricit}',  notably  in  the  departments  of  soliil  and  electrolytic 
conduction.  My  review  nowhere  asserted  or  suggested  that 
the  work  of  Clerk  Maxwell  or  Faraday  had  been  overthrown 
by  recent  advances.  But  it  would  be  strange,  indeed,  if  some 
of  their  speculations  had  not  licon  found  untenable. — The 
1{k\ik\ver.  I 


THE  PB0P08ED  ELECTRIFICATION  OF  THE  MEL 
BOURNE  SUBURBAN  RAILWAYS. 


In  connection  with  the  brief  note  which  appeared  in  our  last 
issue  referring  to  the  report  of  Mr.  C.  H.  Mcrz  on  the  pro- 
posal to  convert  the  subuiban  railways  of  IMclbourno  to  elec- 
tric traction,  we  are  now  iiblo  to  give  the  following  ollicial 
abstract  of  the  report  referred  to,  which  has  just  bccu  issued 
to  the  Press: — 

Tlic  rcjMirl  |)roHfiilt(l  by  .Mr.  C'lmilcs  II.  .Mciz.  of  Linidoii.  Ilir 
conwiilliiif;  onKinccr  iippfiintod  by  tli<'  Vicloriiui  Kailwiiys  {'urn- 
niiHsi()nfT.s,  dcniH  wKli  two  main  iinoHtioiiH ;  l''irstly.  in  tlir  mib- 
Htitiilion  (if  oloctrir  trardiin  for  Ht<>nin  (riiotii(ii  on  Ilir  Melbourne 
miburbun  Hysl^'m  linanoially  jiiHtifiable  ?  Sceoiully.  if  no.  wliiil  is  llie 
best  way  to  apply  thin  ileelric  working  ? 

After  referriiiK  to  Ihir  exceplionni  iiM|ioit:inei>  of  the  Hiibiirban 
buHincsM  in  the  case  of  Melbourne  h.s  compared  with  other  Rreal  cities, 
the  principal  featurcH  of  electric  working  Ki^nerally,  and  the  advan- 
tages which  it  offers  both  to  the  travelling  public  and  to  the  manage- 
ment,  are  dealt  with  at  length.  Il  in  shown  that  elect rifieat ion 
alloWH  for  a  more  freipient  service  throughout  the  day.  and  the 
running  of  train.t  at  regular  intervals,  as  well  as  greater  punctuality 


and  safety  in  working.  Fires  from  locomotives'  sparks  and  smoke' 
steam  and  dust  would  be  practically  abolished,  while  the  lighting  and 
heating  of  the  carriages  would  be  much  improved.  In  addition  to 
this,  joiu-neys  would  be  shortened  by  1.5  to  30  per  cent.  Following 
upon  this  are  elaborate  technical  investigations  and  calculations 
both  as  to  the  first  cost  and  the  working  cost  with  electric  traction, 
as  compared  with  .steam,  and  a  list  is  then  given  of  the  improvements 
in  tlie  time  table  which  can  be  brought  about. 

.\s  showing  the  improved  services  which  electric  traction  otters  the 
journey  from  Flinders-street  to  Sandringham  takes  38j  minutes 
with  steam  and  would  take  31  with  electric  traction  :  to  Williams- 
town  37  minutes  with  steam.  31  with  electric  ;  to  Camberwell  21 
minutes  with  steam,  17  with  electric,  and  other  journeys  in  propor- 
tion. Instead  of  70  trains  a  day  to  Essendon  there  would  be  8S  with 
electric  ;  instead  of  40  to  Williamstown  there  would  be  75  with 
electric  :  instead  of  "28  to  Sandringham  there  would  be  73  with  electric, 
and  other  routes  with  corresponding  imjirovements. 

The  main  conclusion  is  that  on  account  of  the  great  advantages  to 
the  jiublic  and  the  improvement  in  financial  results  to  Ije  expected 
from  electrification,  the  installation  of  electric  traction  on  the  sub- 
urban railways  is  desirable  on  grounds  of  finance  and  of  ]3ublic  con- 
venience, and  it  should  be  carried  out  in  the  following  stages:  (I) 
The  Port  .Melbourne,  St.  Kilda.  Sandi'ingham  and  Broad  Meadows 
branches.  Route  length.  29  miles.  (2)  Stage  (1).  and.  in  addition, 
the  Camberwell  and  Williamstowii  branches.  Route  length, 
65  miles.  (3)  The  complete  scheme,  including  in  addition  to  stage 
(2),  the  Sunshine.  Coburg,  Preston.  Heidelberg.  Dandenong.  and 
Mordialloc  branches.  Route  length.  124  miles.  ]SIr.  Merz  con- 
siders it  would  not  be  convenient  to  try  and  convert  more  than  the 
lines  in  stage  (1)  at  first,  nor  financially  advisable  to  convert  less 
than  the  lines  in  stage  (2). 

The  following  is  the  summary  of  conclusions  appended  to  the  report : 

Capital  Outlay. — ( 1 )  The  total  capital  outlay  for  the  conversion  of 
the  whole  subirrban  system  will  be  £2.227.050.  It  is  recommended 
that  a  portion  only  of  the  system  be  converted  at  iiresent  (see  No.  19). 

(2)  In  considering  these  figures  the  expenditure  necessary  if 
steam  traction  be  retained  must  also  be  taken  into  account.  This 
expenditure,  on  rolling  stock  onh',  amounts  to  £408.358. 

Cost  of  Electric  Working. — (3)  The  expenses  per  train-mile  with 
electric  traction  would  be  lid.  as  against  18-9d.  with  steam.  With 
the  former,  however,  there  would  be  a  greater  train  mileage. 

(4)  The  total  operating  expenses  with  electric  traction  for  tlie 
whole  suburban  service  would  be  £27,267  per  annum  less  than  with 
steam  (see  Xo.  9). 

Financial  Result. — (5)  The  total  annual  expenditure  for  the  vhole 
service,  including  4  per  cent,  on  the  new  capital  outlay,  would  be 
£44.791  more  than  with  steam  ;  against  tliis  must  be  put  the  addi- 
tional revenue  due  to  the  improved  service. 

(li)  The  .surplus,  after  paying  interest  on  new  capital  for  the  eoui- 
plete  .scheme,  would,  with  electric  traction,  be  £40.251  greater  than 
was  obtained  in  1906  with  steam. 

Iniprorrd  Service. — (7)  If  electric  traction  be  ado|)ted  an  im- 
proved schedule  speed  and  frequency  of  service  becomes  possible, 
with  the  existing  tracks  and  termini. 

(8)  .An  increa.se  of  20  ]>er  cent,  over  the  present  schedule  speed  and 
an  increase  of  71  l)er  cent,  in  tlie  train-mileage  arc  financially 
justiliable.  and  arc  covered  by  the  expenses  referred  to  above. 

f'nilinci  Stork.  -('.^)  The  adojition  instead  of  loeonuitives  of  the 
"  uiMllipleunit  "  system  of  train  operation  is  recommended,  giving 
the  increa.se  of  71  per  cent,  in  the  train-mileage  with  an  inerea.se  of 
only  23  per  cent,  in  the  ttin  mileage. 

(10)  CVoss-compartmenI  coaches  should  1k'  adopted,  and  th 
I'xisting  bogie  stock  be  altered  and  \ised  for  the  eleelrie  service. 

(11)  The  total  slock  reipiired  would  be  4!)6  coaches  with  electric 
working,  as  compared  with  546  coaches  and  110  locomotives  with 
steam,  the  reduction  in  the  iiunibir  of  coaches  being  ilui'  to  the 
higher  seheduli-  speed. 

I'jlectriral  Sjislcm. — (12)  .\  diicel  current  StKI  volt  syslom  would  be 
the  cheapest  and  best  system  for  this  particular  ca.sc. 

(13)  The  direct  current  should  be  distributed  to  the  trains  from 
substations,  by  means  of  a  protected  conductor  rail. 

(14)  Tlu-  substations  should  be  supplied  with  three-phase  high 
tension  eiureut  from  the  power  station  l)y  means  of  underground 
cables  in  the  central  areas,  and  liy  ovirlieail  lines  in  the  less  [lopulous 
districl.s. 

Power  Station.  (15)  The  energy  required  should  be  generated  in  a 
central  power  station  situated  at  Yarraville  designed  to  handle  the 
load  of  35.(KM)  K.ll.r. 

(l(i)  This  power  station  should  be  designed  to  burn  either  black 
or  brown  enal.  and  the  power  plont  consist  of  water-tube  boilers  and         I 
steam  lurbini-s.  " 
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(IT)  The  S|)onc('rstiift  and  Klstoiiiwiik  stalions  slioulil  he  hIiuI   i 
(lown.  and  the  St.  Kilda  Tiam«ay  and  llu-  iwistinil  liglitinf;  system 
licsiipplied  in  l)iilk  front  YarravilU'. 

(IS)  Till'   Variaville  pDWcr  stntii  n  slinuld   lu-  alsn  used   for  tin- 
liirhting  of  llio  railway  slations.ancltlii' 
driviiii;  of  the  Xewporl  and  .\ortl>  Mcl- 
l)L>iirne  workshops. 

Initial  Scheme. — (1!))  If  cloctrio  trac- 
tion be  decided  on.  the  .scheme  pro- 
ceeded with  in  the  first  instance  sliouM 
consist  of  the  Port  .Mellwiirne  and  Si. 
Kilda.  and  the  Bri};liton  and  Kssen- 
don\l)ranchcs.  involvinj;,  with  power 
phmt,  an  initial  expenditure  'if 
£S()1.880. 

{20)  After  paying  interest  on  this  sum 
the  surplus  from  these  lines  would, 
with  electric  traction,  he  £2 1 ..'iSS  greater 
than  was  obtained  in  tiflHi  with  steam 
traction. 

(21)  If  steam  be  retained  ui)oii 
these  lines  £141.(ili)  will  have  to  be 
.spent  on  rollinii  stock  for  theiu 
alone. 

(22)  Tlie  conversion  of  tlie.se  lines 
should  be  so  arranged  that  the 
electric  zone  might  be  extended  to 
the  other  .suburban  lines  at  a  future 
date  with  a  minimum  of  alteration  and 
expense. 

Other  Operating  Changes. — (23)  Such 
questions  as  systems  of  train  despatch- 
ing, automatic  signalling,  new  block 
sections,  s[5ecial  provisions  for  race 
traffic,  &c.,  would  be  best  deferred 
until  part,  at  least,  of  the  .sy.stem  is 
being  worked  electrically. 


behinil  him;    and  this  reiircsniis  ,[   large  jiart  of  the  problem,  th 
"  human  clemonf  "   to  be  accounted  for.      Perfect  as  a  brake  may 
be,  it  serves  little  purpose  if,  when  an  emerg<'ney  ari.ses,  the  driver 
loses  control  through  lack  of  familiarity  with  his  brake. 


Fig.  2.— Tk.^jic.vr  fitted  with  "  Mech-^sicai,  Att.\c'iimknt,' 


THE  MECHANICAL  ATTACHMENT  TO  THE  WEST 
INQHOUSE  MAGNETIC  BRAKE. 


The  problematic  side  of  tramcar  braking  is  ])eculiar  to  the  tram- 
car  owing  to  the  pectiliar  conditions  which  have  to  be  met,  and 
which  do  not  arise  in  the  braking  of  railway  trains.  The  locomotive 
drver  must,  it  is  true,  be  equally  keen,  and  wideawake  to  the  road 
ahead,  but  he  is  not  continually  called  upon  to  meet  the  unforeseen 


'^  Many  efforts  have  to  be  made  to  increase  the  confidence  of  the 
fcramcar  driver  in  his  brake  :  to  get  him  to  realise  exactly  what  his 
brake  can  do,  and  to  feel  so  .sure  of  its  action  that  nothing  unex- 
pected can  make  him  flurried.  The  "  mechanical  attachment " 
fitted  to  the  VVestinghouse  magnetic  brake  is  a  di.stinct  advance 
towards  the  .solution  of  this  problem.  This  device  is  not  an  emer- 
gency brake,  but  is  su))pleraentary  to  the  magnetic  brake.  U.sed  in 
conjunction  with  the  magnetic  brake,  it  is  of  great  value  for  coasting 
down  hills,  for,  should  the  magnetic  brake  unexpectedly  fail,  the 
driver  is  given  confidence  by  knowing  that  the  mechanical  attach- 
ment will  keep  his  car  well    within    safe    limits   of   speed,  or  will 


Flo.  1.— Tin;  .Miiiiwk.m,  Aitacii.mk.nt  to  the  WtsTisciKUsK  M.\iiNi;Tir  Bi;.\Ki:. 


"  emergency  "'  w  ith  anything  like  the  frequency  or  liability  to  dis- 
aster which  confronts  the  tramcar  driver.  .As  Colonel  Yorke  said 
a  ter  the  Highgatc  accident  :  "  I  am  disjiosed  to  think  that  it  is  a 
mi.stake  in  tramway  ])racticc  to  regard  any  brake  as  an  emergency 
brake  and  as  one  which  is  only  to  be  used  on  rare  occasions.  In 
tramcar  driving,  the  emergency  is  ever  present."  The  same  autho- 
rity, in  the  same  report,  comments  on  the  fact  that  while  the  engine 
driver  has  ser%'ed  through  the  various  stages  of  shunter,  fireman  and 
goods  driver,  before  he  is  allowed  to  drive  a  passenger  train,  the 
driver  of  the  tramcar  has  frequently  very  little  valuable  experience 


enabh;  him  to  stop  it  promiitly  and  hold  it  stationary  on  the  steepest 
gradient. 

The  device  is  of  simple  const  met  ion,  and  isea.syof  inspection,  as  the 
accompanying  illustrations  will  show.  On  each  platform  of  the  car 
a  handwheel  is  mounted  cm  a  standard,  and,  if  necessary,  the  brake 
can  be  applied  by  means  of  the  mechanical  attachment  by  the  driver 
and  conductor  simultaneously.  The  action  is  simple,  the  track 
magnets  being  depressed  on  to  the  rails,  by  means  of  pull  rods  and 
levers,  and  producing  by  means  of  the  resultant  drag  on  the  rails, 
a  pressure  between  the  brake  blocks  and  the  wheels  which  is  pro- 
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portional  to  the  force  applied  at  the  rim  of  the  handwhcel.  The 
mechanical  attachment  does  not  necessitate  any  additional  gear  on 
the  ])latform,  for  the  handwheel  is  attached  to  a  hollov\-  spindle 
working  on  the  existing  hand-brake  spindle,  similar  to  that  employed 
for  operating  the  ordinary  slipper  brake.  The  correct  vertical  pres- 
sui-e  upon  each  track  magnet  is  obtained  by  means  of  a  divided  crank 
shaft  attached  to  the  floating  lever,  and  provided  with  suitable 
equalising  means. 

It  will  thu.s  be  seen  that  the  mechanical  attachment  operates  the 
brake  not  only  as  a  track  brake  but  as  a  combined  track  and  wheel 
brake,  and  does  not  in  any  way  interfere  with  the  magnetic  brake 
operating  as  a  combined  track  and  wheel  brake  in  the  usual  way. 
When  used  for  coasting  on  long  gradients  it  has  the  advantage  of 
relieving  the  motors  from  generating  current  for  energising  the  track 
magnets. 

Before  submitting  the  device  to  the  Board  of  Trade,  the  tramways 
dejjartment  of  the  Britisli  Westinghouse  Co.  thoroughlj'  tested  the 
effectiveness  of  the  attachment,  and  experiments  showed  that  a 
10-ton  double-deck,  single-truck  car,  running  free  at  20  miles  per 
hour,  down  a  gradient  of  1  in  1(5,  could  be  promptly  brought  to  rest 
by  means  of  the  mechanical  attachment  alone.  Thus,  since  it 
appeared  to  be  a  valuable  supplement  to  the  magnetic  brake,  the 
device  was  submitted  to  the  IJcjard  of  Trade.  The  Bath  Electric 
Tramways  Co.  kindly  allowed  experiments  to  be  conducted  on  their 
cars,  and  so  satisfactory  have  these  trials  been  that  the  Board  of 
Trade  have  approved  the  "  mechanical  attachment ""  with  favour- 
able comment  and  authorised  its  use  in  regular  service. 

Fig.  1  shows  the  arrangement  of  the  ••mechanical  attachment," 
whilst  Fig.  2  illustrates  it  as  fitted  to  a  car  on  the  Bath  tramw  avs. 


THE  RUBBER  EXHIBITION. 


The  first  European  exhibition  devoted  solely  to  the  production 
and  use  of  rubber  was  opened  on  Monday  last  by  Sir  Henry  A. 
Blake,  G.C.M.G.,  president  of  the  International  and  Allied  Trades 
Exhibition.  Sir  Henry,  we  may  remark,  was  the  president  of  the 
first  rubber  exhibition  held  in  the  world — at  Ceylon,  1906.  In  his 
opening  address  he  drew  attention  to  the  important  position  assumed 
by  rubber  as  the  basis  of  many  of  the  world's  industries  also  to  its 
beneficial  influences  in  many  branches  of  civilisation.  As  an  insu- 
lator for  ocean  cables  it  played  its  most  important  part  in  making 
for  peace  among  nations  by  instituting  a  rapid  intercommunication 
service. 

The  exhibition  is  mainly  centred  around  the  growth  and  produc- 
tion of  rubber,  and  those  countries  in  which  this  valuable  material 
is  found  are  the  chief  participants  in  the  exhibition.  The  sections  of 
the  exhibits  given  in  the  ofiicial  catalogue  include  Ceylon,  Nether- 
lands, Brazil,  Mexico,  West  Indies  and  British  West  Indies.  There 
are  also  loan  and  conmiercial  sections.  The  raw  rubber  sections 
are  the  largest  in  the  show,  particularly  the  spaces  devoted  to  the 
products  of  several  Brazilian  States  and  the  Netherlands.  Electrical 
men  should  find  an  opportunity  for  making  the  acquaintance  of  the 
specimens  of  rubber  on  view.  The  photographs  alone  are  an  educa- 
tion in  themselves  and  vividly  portray  the  conditions  under  which 
rubber  is  wrested  almost  from  the  grasp  of  Nature. 

The  casual  visitor  cannot  fail  to  be  struck  with  the  impure  ap- 
pearance of  the  specimens  of  rubber  shown  on  the  various  stands. 
Many  of  these  are  in  tlie  form  of  huge  balls  and  some  of  them  have 
been  cut  open.  The  appearance  of  the  interior  is,  if  anything,  less 
encouraging,  from  a  conmiercial  point  of  view,  than  the  exterior. 
An  interesting  section  of  the  exhibition  is  one  in  which  native  houses 
are  shown  and  also  the  form, of  buildings  which  must  be  adopted  )>y 
Europeans  in  the  swampy  and  marshy  districts  in  which  rubber  is 
found. 

Probably  the  largest  commercial  exhibit  is  that  of  the  India 
Kubber,  (Jutta  I'ercha  &  Telegraph  Works  Co.  From  an  elec- 
trical point  of  view  interest  is  centred  in  a  varied  collection  of 
speciniens  of  ebonite  and  cbonised  articles.  These  range  from  tele- 
phone mouth-pieces  to  heavy  insulated  bolts  for  switchboard  and 
other  electrical  work.  Spanners,  flyers  and  other  tools  are  also 
shown  with  ebonite  covered  handles,  and  there  is  a  goodly  collodion 
of  ebonite  boxes  for  batteries,  instruments,  .^c.  A  good  example  of 
rather  complicated  ebonite  is  a  hirgi^  baud  pump  for  blowing  the 
dust  from  instruments  and  apparatus  charged  at  a  high  potential. 
There  is  a  case  of  sections  of  indiarubber  and  gutta  percha  ins\i- 
latcd  cables,  wliicli  will  doubtless  be  inspected  with  interest.  Tb(t 
floor  of  the  stand  is  covered  with  a  specially  treated  indiarubber 
matting,  which  has  boon  designed  to  roeomble  mosaic  tiles.  The 
appearance  of  this  floor  covering  is  undoubtedly  good  and  an  excel- 
lent imitation  of  actual  tiles.  The  soft  resilient  tread,  of  course, 
immediately  undeceives  the  visitor  who  steps  within  the  enclosure 
of  the  stand.  Wo  understand  that  the  material  is  <|uito  durable 
ond  can  be  arranged  to  suit  ony  scheme  of  decoration.  The  long 
association  of  this  company  with  the  rubber  industry  and  the  fact 


that  it  pioneered  the  introduction  of  indiarubber-covered  cables  in 
this  country  will  doubtless  increase  the  interest  of  electrical  engi- 
neers in  the  exhibit. 

The  machinery  section  of  the  exhibition  contains  examples  of  the 
latest  forms  of  rubber- working  machinery.  Messrs.  Francis  Shaw 
&  Co.,  of  Manchester,  exhibit  washing  and  crepeing  machines,  a 
Scot  vacuum  drying  stove,  and  various  types  of  hydraulic  processes 
for  blocking  and  sheeting  work.  There  is  also  a  waste  rubber 
grinding  machine  driven  by  an  electric  motor  through  double  helical 
machine-cut  wheels.  An  emergency  switch  is  fitted  above  the 
rollers,  so  that  in  case  of  accident  the  machine  can  be  stopped  by 
the  pressure  of  a  push  button.  Messrs.  David  Bridge  &  Co.,  of 
Castleton,  Manchester,  show  an  electrically-driven  washing  and 
sheeting  machine  with  grooved  rollers,  which  can  be  disconnected 
from  the  motor  by  one  of  Heywood  &  liSridge's  friction  switches. 
The  details  of  this  last-mentioned  device  are  also  shown  on  the 
stand.  This  firm  make  a  speciality  of  rubber-working  machinery, 
and,  we  understand,  are  in  a  position  to  equip  complete  works 
throughout  for  the  treatment  of  this  material.  Messrs.  Tangyes  have 
a  number  of  their  well-known  suction  gas  and  oil  engines  running 
on  a  stand  driving  various  machines  by  •'  Teon  ''  belting  supplied 
by  Messrs.  Fleming,  Birkby  &  Goodall,  who  have  also  an  exhibit  on 
the  same  stand.  Messrs.  Bergtheil  &  Young  have  two  of  their 
well-known  "  Bandy  "  electric  punkaps  in  operation  at  the  end  of 
this  stand,  and  they  appear  to  be  attracting  considerable  attention. 
Seeing  that  they  are  intended  principally  for  extremely  hot  climates, 
and  that  the  bulk  of  the  world's  product  of  rubber  is  drawn  from 
tropical  zones,  a  fan  of  this  kind  should  bo  in  great  demand. 


THE  FIRE  ON  THE  CITY  &  SOOTH  LONDON  RAILWAY. 

The  reportof  Lieut.-Col.  H.  A.  Yorke  and  Mr.  A.  P.  Trotter  to  the 
Board  of  Trade  on  the  fire  that  occurred,  on  -luly  16tb.  on  the 
City  &  South  London  Railway  about  40  yds.  south  of  Moorgate- 
street  Station,  was  issued  yesterday. 

The  inspectors  are  unable  to  say  "itli  certainty  what  was  the  actual 
origin  of  the  tiie,  but  it  would  appear  that  leakage  of  electric  current 
has  been  known  to  occur  between  the  power  rail  and  the  running 
rails,  due  to  an  accumulation  of  iron  and  carbon  dust  on  the  sleepers 
and  insulators,  the  leakage  being  suflicient  to  set  this  dust  and  the 
upper  surface  of  the  sleepers  on  fire.  Although  this  is  a  possible 
cause  of  the  fire,  another  theory  is  that  sparks  from  the  shoes  of  a 
locomotive  caused  the  ignition  of  the  dust. 

Having  regard  to  the  considerable  time  which  elapsed  between  the 
discovery  of  the  fire  and  any  .signs  of  electric  arc  on  the  spot,  or  open- 
ing of  circuit  breakers  at  the  works, itseems  probable  that  the  fiio  did 
not  originate  from  any  defect  in  the  insulation  or  in  the  continuity  of 
the  electric  cables,  but  began  \vith  a  smouldering  which  may  ha\e 
developed  into  flames  by  the  draught  of  passing  trains. 

Although  ]iermanent  way  men  walk  through  the  tunnels  every 
night  clearing  away  rubbish,  the  tunnels  are  extremely  dirty,  and 
some  of  the  dirb  is  of  a  dangerous  character— namely,  that  which  con- 
sists of  iron  dust  and  carbon  dust,  the  former  from  the  brake  shoes, 
wlieels  and  rails,  the  latter  from  the  carbon  brushes  of  tlie  motors.  In 
addition  to  this  there  is  in  some  places  a  good  deal  of  oi  .frippings. 
The  insulators  arc  said  to  be  cleaned  once  in  three  or  four  months. 
Tills  dusi,  is  inllannnable.  The  coating  of  dust  on  a  wire  will 
biu'u  with  a  smouldering  glow,  if  ignited,  and  will,  if  fanned, 
say  by  the  draught  of  a  passing  train,  liurst  into  flames.  The  sides 
of  the  tunnels  and  the  wires  carrieil  along  thciu  arc  covered 
with  it.  When  dust  accumulates  on  an  insulator  it  sometimes  forms 
a  |)atb  for  au  electric  leak,  which  ignites  it,  and  this  may  set  tiro  to  a 
sleeper.  Such  small  flies  have  been  experienced.  Wbon  .-i  ilrivcr  sees 
one,  he  infoinis  the  station-master  of  the  next  station,  who  Ick-pboncs 
back,  and  the  driver  of  another  train  licing  warned,  slops  and  extin- 
guishes it  witli  a  brush.  Pieces  of  waste  hive  also  Ih'Cti  found  on  lire. 
Each  locomotive  carries  a  bucket  of  sand  and  a  10  gallon  tank  <if  water 
which  is  connected  with  tlic  compres.sed  air  tank,  onaliling  a  jet  to  be 
thrown. 

Had  the  space  in  the  invert  below  the  crossover,  20ft.  bv61fl. 
long,  and  8fl.  deep  at  the  niivldle,  lu'en  lilli'd  in  and  made  llii.sh  w  ilb 
the  sleepers,  it.seems  likely  tli.it  the  lire,  coiiliiiad  to  the  surface,  could 
have  been  extinguished  by  sand, 

Tlio  original  accnunts  of  llic  event  were  much  exaggerated.  It  is 
satisfactory  to  be  alilc  to  report  that  at  no  time  were  any  pii.sscngcrs 
in  ilangcr.  .Ml  the  witnesses,  incbuliiig  the  lift  attendants  and  the 
pill  form  lickel  collector,  stale  that  llie  passengers  left  the  plalfiinu 
ipiietiy.  Kour  lift  journeys  were  made,  ono  of  the  throe  lifts  making 
I  wo  journeys  ;  some  passengers  left  liy  the  stairs. 

With  a  view  of  reducing  the  risk  of  lire,  and  also  smoke,  the  fol- 
lowing seven  recoinmcndalions  are  mailc: — 

(1)  Considerably  grealei  alleiilion  slimild  bo  given  to  cleanliness; 
(Inst  should  be  I'lioio  carefully  removed.  (2)  A  liberal  use  of  white 
wash  would  enable  any  accnmulatinn  of  dust  to  be  delected.  (3l  The 
(illiiig  up  of  the  inverts,  partieularly  of  the  large  tunnels,  .should  be 
carried  out.  i4)  No  electric  wires  or  cables  should  be  earriofi  below  or 
between  the  sleepers,  but  should  be  neatly  arranged  along  the  -ides  of 
the  tunnoU,  ond  all  crossing  of  cables  sliouUI  be  overhead.     (6)  The 
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use  of  wood  slioulil  be  eliitiiiuited  us  fur  as  possible,  mid  the  plunking 
and  tbo  wooiUii  pliitfornis  slioiild  be  n  pbui^l  by  slate  or  i;niiiobtliio 
slabs..  (6)  On  ilisooveiv  of  ;i  tiie  all  tiallii'  sliDul.i  be  stoppeil  in  tlial 
section  until  the  tire  is  coniplelelv  ixtin^nislicd.  (7)  Prompt  notice 
sliould  be  'jjivcn  to  the  Fire  Brij;"de. 

The  reqnireiiieiils  of  the  Hoard  of  Tiado  in  regard  to  stations, 
I)ermanont  way  and  equipment  of  underground  electrie  railways 
accompany  the  Report. 


MANCHESTER  EXHIBITION. 


On  Tuesday  wi-  visited  Manchester,  and  found  that  };real  prn- 
itress  bad  been  made,  aiul  everylliinj.'  points  (o  a  di'^;re<' of  nvidi- 
ness  at  the  opening  on  the  3rd  i>ri)X.  not  usual  witli  industrial 
shows  of  thi.s  character.  The  main  structure  is  complete,  and  a 
large  number  of  the  stands  are  already  finished.  Tlie  distributing 
station  of  Manchester  Corporation,  wliich  will  be  an  attractive 
feature  of  the  Ivvhibition.  is  approaching  completion,  and  there  is 
every  evidence  that  the  buildingand  its  adjuncts  will  be  ready  for 
the  ojiening  ceremony.  There  is  always  an  element  of  delay  in 
undertakinixs  of  this  kind,  due  usually  to  the  dilatnriness  of  exhibitors 
in  .sending  their  exhibits.  The  management  .nsk  for  the  co-opera- 
lion  of  the  trade  in  a  supreme  en<lea\(Uir  to  oliviate  any  trouble 
of  this  kind. 


LEGAL  INTELLIGENCE. 

Electrical  Instrument  Manufacturers  (Ltd.). —Winding  up 

Petition-— On  the  petition  of  \V.  .1.  and  A  E.  BerriU,  advertising 
agents,  an  order  wa-i  made  on  Monday  by  the  County  (..'ourt  Judge  at 
Edmonton  for  the  compulsory  winding  uj)  of  this  company,  which  was 
incorporated  in  October,  1905.  with  a  nominal  capital  of  .£5,000,  the 
amount  credited  as  paid  up  being  £2,007.  The  office  of  the  company 
was  at  Freezywater,  Waltham  Cros.s,  and  it  was  stated  that  the  com- 
pany accepted  a  two  months'  bill  (drawn  by  petitioners)  for  £42.  2s.  9il., 
but  the  bill  w.is  dishonoured,  and  judgment  had  been  entered  for 
£12.  Us.  4d.  and  £7.  10s.  costs.  Execution  was  issued  but  was  not 
s.itistied. 

His  HoNoiR  :  There  seem  no  assets  to  distribute. 

CouNSEi.  said  it  was  not  the  practice  to  go  into  the  question  of  assets 
on  a  petition.  There  was,  however,  a  substantial  amount  of  machinery. 
While  these  proceedings  were  pending  one  of  the  directors  bought  up 
the  ilebentures,  and  had  since  applied  for  a  receiver  and  manager  to 
be  appointed.  The  machinery  cost  £2,000  and  the  debentures  were 
onlv  for  £250. 


MUNICIPAL,  FOREIGN  &  GENERAL  NOTES. 


APPOINTMENTS  VACANT  AND  FILLED. 

Liverpool  Jidueation  committee  require  a  head  master  for  the 
I'reparatory  Trades  Day  School,  to  act  also  as  superintendent  of 
Evening  Technical  f'las.ses.  Salary  £250  to  £.300  per  annum.  A]ipli- 
cation.s.  with  references.  &c..  to  the  Director  of  Technical  Education. 
Central  Technical  School,  BjTom-street,  Liverpool,  by  noon  Oct.  2. 
See  also  an  advertisement. 

A  senior  science  master,  to  teach  applied  mathematics,  physics, 
and  chemistry,  is  required  by  Sheffield  Education  committee. 
Salary  £140  or  £l.')l).  rising  to  £2(K).      .Applications  by  Sept.  '21. 

EDUCATIONAL  NOTICES. 

Armstrong  College  (Newcastle-on-Tyne).— The  session  1908-9 
will  commence  on  Sept.  2h.  There  are  complete  courses  of  instruc- 
tion in  mechanical,  civil,  electrical  and  marine  engineering,  naval 
architecture,  mining,  metallurgy,  &c.  Particulars  from  the  secre- 
tary (Mr.  F.  II.  I'men). 

^  Battersea  Polytechnic  (London),  S.W.— .\t  this  polytechnic 
there  are  day  and  evening  courses  of  instruction.  The  day  courses 
inclnde  preparation  for  the  B.Sc.  in  engineering  of  the  University 
of  London  and  the  polytechnic  diploma  in  («)  mechanical,  (h)  elec- 
trical and  (e)  civil  engineering.  The  evening  classes  include  pre- 
paration for  the  llSc.  in  engineering,  associateship  examination  of 
the  I.C.E.,  &c.     Prospectus  on  application  to  the  Secretary. 

Sir  John  Cass  Technical  Institute,  London.— There  are  even- 
ing classes  in  chemistry,  metallurgy,  physics  and  mathematics, 
designed  to  meet  the  requirements  of  those  engaged  in  the  chemical, 
metallurgical  and  electrical  industries  and  in  trades  associated 
therewith.  Facilities  are  also  given  for  special  and  advanced  prac- 
tical work  in  well-equipped  laboratories  both  in  the  afternoon  and 
evening.  The  classes  in  general  physics  and  mathematics  are 
arranged  fo  as  to  prepare  for  the  final  B.Sc.  examination  of  London 
University,  and  there  are  special  courses  of  general  physics  and 


electricity  and  magnetism  for  the  Honours  B.Sc.  on  conduction  in 
gases  and  radio-activit.v  and  on  the  differential  and  integral  calculus 
for  science  students.  The  new  session  begins  Sept.  21.  Details  of 
classes  may  bo  obtained  at  the  Institute,  Jewry-street,  Aldgatc, 
E.C.,  or  by  letter  from  the  Principal,  Mr.  C.  A.  Keane,  B.Sc,  Ph.D., 
F.I.C. 

Hackney  Technical  Institute,  London,  N.E.— The  next  session 
commences  on  Sept.  21.     There  will  be  evening  lecture  and  labora- 
tory courses  in  electrical  engineering  subjects,  including  electrical 
measurements,  dynamos  and  motors,  alternating  currents,  electrical 
design,  &c.     Prospectuses  Croin  the  Principal. 

Northampton  Polytechnic  Institute  iLondoni.  The  full  day 
courses  in  the  theory  and  practice  of  mechanical  and  electrical 
engineering.  &c.,  will  commence  on  Monda.y,  Oct.  .'>.  Entrance  exami- 
nation OP  Sept.  30  and  Oct.  1.  The  courses  include  periods  spent  in 
commercial  workshops  and  extend  over  four  years  ;  they  also  pre- 
pare for  the  degree  of  B.Sc.  in  Engineering  at  the  I'niversit.y  of 
London.  Three  entrance  scholarships  of  the  value  of  £r>2  each  will 
be  offered  for  competition  at  the  entrance  examinations  in  September. 
In  the  technical  optics  department  there  are  full  and  part  time  da.y 
courses.  Tliere  are  also  evening  courses  in  electrical  and  mechanical 
engineering,  technical  optics  and  artistic  crafts,  horology,  technical 
chemistry  and  domestic  economy.  The  cla.sses  of  the  day  courses 
commence  on  Oct.  i"),  and  those  of  the  evening  courses  on  Sept.  28. 
Enrolments  for  the  latter  cnmmencp  on  14lh  insf.  Full  ]j.irtieulars 
as  to  fees,  &c.,  can  be  obtained  at  the  Institute  or  on  application 
to  the  Principal,  Dr.  It.  Mullineux  Walmsley. 

King's  College  i London i.— The  session  1908  9.  commences  on 
Sept.  30.  In  addition  to  the  ordinary  day  courses  in  the  faculty  of 
engineering  and  applied  science,  there  are  evening  classes  in  mecha- 
nical and  electrical  engineering,  architecture  and  building  construc- 
tion, drawing  mathematics,  physics  and  other  science  subjects. 
There  is  a  large  staff  of  lecturers  and  demonstrators,  and  prospec- 
tuses, &c  ,  from  the  secretary,  Mr.  Walter  Smith,  Strand,  W.C. 

University  College,  Bristol.— In  the  engineering  department  o 
this  college  there  are  courses  for  civil,  mechanical,  mining  and 
electrical  engineers  and  surveyors.  Special  facilities  are  offered  in 
the  way  of  college  and  engineering  works  scholarships.  A  diploma 
is  awarded  to  students  who  pass  the  qualifying  examinations  and 
the  associateship  of  the  college  is  conferred  on  students  who  obtain 
a  tirst-class  senior  diploma.  The  Institution  of  Civil  Engineers 
accepts  the  preliminary  certificate  of  the  college  in  lieu  of  its  en- 
trance examination.  Prospectuses,  &c. ,  from  the  registrar  and 
secretary,  Mr.  Jas.  Ilafter. 

Heriot-Watt  Technical  College. — On  Wednesday  Lord  Ro.sc- 
bery  formally  opened  the 'new  engineering  laboratories  and  work- 
shops of  this  college,  which  have  been  erected  and  equipped  at.  a 
cost  of  ^12,000. 

After  referring  to  the  history  of  the  college,  which  was  founded  iji 
1821,  Lord  Rosebery  said  that  most  of  them  knew  how  large  w;is  the 
number  of  trained  specialists  employed  by  German  commercial  firms. 
They  dealt  with  new  in^■entions,  they  adapted  and  developed  them  to 
the  purposes  of  their  business,  and  he  understood  that  firms  in  (ier- 
many  combined  to  keep  a  staff  of  these  specialists,  .sharing  the  results 
of  their  labours  and  sharing  also  in  the  cost  of  their  support.  They 
heard  a  great  deal  of  the  encroachment  of  (ierraan\-  as  regarded  our 
own  trade,  but  it  might  be  worth  while  to  inquire  whether  the  em- 
ployment of  these  specialists  had  not  something  to  do  with  the 
advantages  that  Germany  had  in  commerce,  and  whether  it  would 
not  be  worth  while  to  utilise  still  more  the  services  of  such  men. 
He  could  wish  that  the  technical  institutes  in  our  great  university 
towns  would  each  specialise  one  side  of  their  teaching  to  the  extent 
that  it  would  not  be  necessarv  to  repeat  it  in  other  university  towns, 
but  that  it  would  be  carrier!  to  the  highest  pitch  in  each  institute, 
Ijeing  recognised  by  the  other  local  univer.sities  as  regards  the  accept- 
ancejuf  their  students  in  these  special  branches. 

Borough   Polytechnic   Institute   (London).— -Vt  this  institute  a 

three  years'  comse  in  electri(^al  engineering  is  given,  anci  there  are 
also  spc(-ial  courses  in  electric  wiring  instruction  and  design  of 
electrical  appliances  and  workshop  fittings,  advanced  electricity 
and  magnetism.  &c.  Classes  commence  on  28th  inst.  I'rosiiectuses, 
which  contain  further  particulars  and  a  detailed  .syllabus  of  each 
course,  from  the  Principal.  Mr.  C.  T.  Millis.  103.  Borough-road, 
London,  S.K. 

L.C.C.  School  of  Photo    Engraving  and  Lithography.— A  s?ries 

of  leetmx*  has  been  arranged  to  be  given  by  various  specialists  at 
this  school  on  Wednesday  and  Thur.<day  evenings  (from  Oct.  1  to 
-April  1).  at  8  p.m.,  upon  subjects  of  interest  to  those  engaged  in  any 
of  the  crafts  concsrned,  with  illustration.  &c.  .Admission  free,  by 
ticket  from  the  school,  0,  Bolt-court,  Flejt-street,  E.C. 


Argentina.  -.A  report  from  Mr.  Constd  A.  C.  Ross  on  the  trade  of 
Huenos  .Ayres  for  1907  stales  that  the  .Argentine  Grain  Elevators 
(Ltd.),  a  British  eonq)any,  working  in  conjunction  with  the  Bucnoa 
Ayres  Cereal  .Association,  has  secured  the  right  to  erect  32  elevators 
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in  the  province,  and  10  of  these  are  to  be  erected  within  one  year. 
A  British  firm  (unnamed)  has.  it  is  stat«d,  secured  the  contracts  for 
the  construction  of  these  elevators. 

At  B.ihia  Blanca  the  new  mole  for  the  Great  Southern  Railway  is 
completing.  Two  extensive  grain  elevators  will  form  a  portion  of 
the  equipment,  and  these  will  be  worked  entirely  by  electricity. 
The  elevators  are  185  ft.  long  by  88  ft.  wide,  and  are  provided  vrith 
telescopic  shoots,  seven  on  each  side  of  each  elevator,  which  have 
together  a  capacity  of  1.500  tons  per  hour,  equal  to  750  tons  on  each 
side. 

At  La  Plata  British  capital  is  said  to  be  awaiting  the  sanction  of 
the  law  for  converting  the  local  horse  tramways  to  electric  traction. 

Assessment  Appeal. — The  annual  court  for  hearing  appeals  from 
the  valuation  of  the  assessor  was  held  in  Brechin  on  Monday,  when 
the  Xorth  of  Scotland  Electric  Light  and  Tower  Co.  appealed  against 
the  decision  of  the  assessor  raising  the  valuation  of  their  works  to 
£600.  and  asking  that  it  be  fixed  at  the  same  sum  as  last  year  (£200)- 

Mr.  MiDDLKTOX  a)ipeared  for  the  comjjany,  and  olijected  to  the 
method  adopted  bj'  the  assessor  in  fixing  the  \aluation  on  a  capital 
basis.  The  true  method  of  reaching  the  valuation  should  have  been  a 
revenu3  basis,  in  keeping  with  the  practice  laid  down  in  the  superior 
Courts.  The  companj'  had  a  number  of  other  stations,  and  he  sub- 
mitted the  capital  cost  and  the  valuations  at  which  they  had  been 
fixed.  At  Montrose  the  capital  outlay  was  £40,000  and  the  annual 
value  £220  ;  at  Brechin  the  capital  expenditure  liad  been  £34,000,  and 
last  year  the  value  was  £200 ;  while  at  Inverness,  which  wiis  only  re- 
cently started  on  a  capital  expenditure  of  £29,000,  their  valuation  was 
fixed  at  £225 ;  but  in  Inverness  the  revenue  returns  were  larger  than 
in  Brechin. 

The  President  (Provost  Oi'thrie)  said  it  appeared  that  the  point  at 
issue  was  whether  they  were  to  proceed  on  the  contractors'  basis  or  on 
revenue. 

The  Assessor  (Mr.  Carnegy)  said  he  based  his  valuation  on  the  deci- 
sion given  in  the  Bo'ness  case  in  March  last.  At  Brechin  the  valua- 
tion had  been  fixed  on  an  arbitrary  basis  of  £300.  In  the  following 
year  the  company  suggested  £100,  and  it  was  agreed  to  enter  it  at  £150. 
In  1903-04  it  was  raised  to  £200,  and  it  had  since  stood  at  that  figure. 
In  the  Bo'ness  case,  vhich  was  similar  to  the  present  one,  the  Cour.ty 
Committee  of  Linlithgow  had  fixed  the  \aluation  on  the  basis  of  the 
capital  cost  at  3  per  cent. ,  and  the  Court  of  Session  had  upheld  that 
decision.  He  had  followed  the  same  principle  in  the  present  instance. 
The  total  capital  outlay  (including  the  provisional  order)  had  been 
£24.208,  and  at  3  per  [cent,  that  gave  an  annual  value  of  £'726,  and  he 
had  knocked  off  £66,  as  there  were  always  certain  depreciations  in  new 
works.  This  valuation  he  had  allocated  as  follows  :  Station  £360,  cables 
£300.  The  reienue  method  was  generally  adopted,  but  in  the  present 
case  it  would  not  )>e  a  fair  one. 

Mr.  MiDDLETOx  said  there  was  no  olficial  report  of  the  case  quoted 
by  Mr.  Carnegy,  and  there  were  peculiar  circumstances  connected 
with  it  which  did  not  apply  here.  In  the  Hawick  and  Coatbridge 
ca.ses,  on  which  he  relied,  the  circumstances  were  |)raetically  the 
same.  He  was  prepared  to  submit  figures  to  show  that  on  the  revenue 
basis  £200  was  sufficient. 

Mr.  C.VKNKUY  said  that  whenever  they  could  get  a  reasonable  valua- 
tion on  a  revenue  basis  he  would  be  prepared  to  accept  it.  If  the 
Court  desired  to  depart  from  the  contractors'  basis  thej'  could  fix  an 
arbitrary  sum. 

I'rovost  GiTiiRiK,  in  giving  the  decision  of  the  Court,  said  the\'  had 
agreed  to  fix  the  valuation  at  £400,  without  adopting  any  basis. 

Mr.  MioDi.KToN  gave  notice  of  apj)eal. 

Audit   of    Electric    Lighting    Accounts.— Bermondsey    Council 

make  further  i)rotest  against  the  altitude  of  the  Board  of  Trade  in 
regard  to  the  audit  of  electricity  supply  com))anics  account.s.  Other 
metrof)olitan  boroughs  are  asked  to  co-operate. 

Australasia. — The  '■.Australian  .Mining  Standard "  .s;iys :  "The 
rcpi.ri  of  Mr.  VV.  (J.  T.  Ooodman.  engineer  to  the  Aililtiiilc  .Municipal 
Tramways  Trust,  stales  that  the  construction  of  the  track  work 
was  comnieneed  by  (he  contractors  (.Messrs.  Smith  &  Timms)  on 
May  21,  and  that  the  contrart  for  the  overhead  cipii|im(nt  has  been 
let  to  the  British  Insulated  A  Hclsby  Cables,  who  will  no  di>ubt  carry 
it  out  in  a  (irslcla.ss  nninncr.  It  isexpeclod  that  the  Xorth  .Adelaide 
line  will  be  open  by  the  end  of  lilft.H." 

Tile  A.  K.  ('..  Ilgrier  electric  winder  installed  in  the  Mavnl  J.ijilt 
miiieH  early  in  the  year  has  proved  so  satisfactory  that  the  Mount 
i-yell  Co.  recently  placed  an  <ir<ler  for  an  electric  compressor  with  :\ 
cftpHcity  of  2,000  cubic  ft.  of  free  air  per  minute,  and  n  final  pressure 
of  80  III.  per  Kiuarc  inch,  the  contractors  being  Thompson  k  Co.,  of 
CaHtlemauie  (Victoria).  The  coniprcssor  will  he  driven  by  an  A.  K.  (!. 
350  II.  r.  thrcc-phiLxo  indiKrtion  motor,  with  li(|ui(l  stjirter,  luid  a  switch- 
bcMird  will  iilso  be  supplied  |py  the  A.  K.  (!.  through  their  .Mclliournc 
agents  (.Staerker  A  Fischer).  In  the  .siimc  mines  four  I'cain  treble  lain 
electric  pniiips,  each  of  6,000  gnlliins  |icr  hour  capacity,  and  di  ivcn  by 
lliiee-pliu.se,  slip  ring  26  ii.r.  iniinction  motors,  arc  to  be  iii-tallel, 
anrl  A.  10.  <•.  siicciid  ttiree.eoro  simft  cahle,  designed  to  witlistjiud  the 
action  of  the  water  in  the  mine,  which  contains  cop|>or  in  solution,  is 
to  be  used, 

A  pro|lO^•ld  that  Hiitln  Shire  Collnnil  slmll  raise  a  loan  of  £5,000  for 
ostiililisliiiig  elcctiicily  worksnt  8uidiiiry  (X'ictorin)  is  under  ciin'<idcra. 
tion,  uiid  the  Victorian  (jovcrninont  hnvo  olforcd  to  take  current  for 


the  local  Hosjiital  for  the  Insane,  on  a  seven  years'  agreement,  at  7d. 
per  unit  for  lighting  and  3d.  for  power,  with  a  minimum  ])ajinent  of 
£450  per  aniunn,  and  to  give  the  Shire  Council  the  use  of  a  site  for  a 
generating  station  rent  free. 

Fool-cruy  (Victoria)  Council  have  decided  to  erect  electricitj-  works 
and  to  float  a  loan  of  about  £19.000  for  the  purpose. 

There  is  a  difference  of  expert  opinion  as  to  the  cause  of  an  alleged 
"  electrical  fire  "  in  MiJhcunu.  Mr.  W.  Stock,  electrical  engineer  to 
the  Metropolitan  Fire  Brigade,  believes  the  fire  (which  occurred  on 
■July  31  at  Broken  Hill-chambers)  began  at  the  bottom  of  a  lift  shaft, 
but"  Mr.  H.  R.  Harper  (city  electrical  engineer)  is  of  opinion  that  it 
l)egan  at  the  top.  Mr.  Harper  says  that  Mr.  Stock's  theory  was 
based  ou  the  fact  that  a  fuse  at  the  bottom  of  the  shaft  was  destroyed 
and  its  porcelain  cover  broken,  but  Mr.  Harper,  who  thinks  this  was 
the  effect  and  not  the  cause  of  the  fire,  Siiys  it  is  more  likely  that  the 
fire  started  in  the  roof,  that  lighted  wood  fell  upon  and  ignited  rub- 
bish in  the  lift  cage  and  that  the  fuse  went  beatuse  the  casing  was 
burnt  off  the  wires,  causing  them  to  short-circuit. 

Austro-Hungarian  Exports. — The  value  of  electrical  machinery 
and  apparatus  exportctl  from  Austria-Hungary  to  the  United  King- 
dom in  1907  was  £.50.086,  compared  with  £70,261  in  1906. 

Belfast. — .V  draft  agreement  between  the  Corporation  and  the 
Cavchill  and  Whitewell  Tramway  Co.  has  been  prcjjarcd  providing 
for  mutual  running  powers. 

Birmingham. — The  Council  have  referred  to  the  Tramways  com- 
mittee two  memorials  in  favour  of  extensions  of  the  tramways  into 
the  Bordesley  Green  and  Yardley-road  districts. 

Burslem. — An  inquiry  was  held  here  last  week  into  the  Council's 
application  for  sanction  to  borrow  £12.0tK»  for  extensions  of  the 
electricity  undertaking.  The  electrical  engineer  (.Mr.  .\shton 
Bremner)  gave  technical  evidence  of  the  proposed  extensions,  the 
present  financial  position,  the  charges  for  cirrrent  for  power  and 
lighting.  &c. 

Bury  (Lanes.) — An  inquu'V  was  opened  on  Wednesday  into  the 
ajjplication  of  the  Council  for  sanction  to  borrow  £72,IKK>  for  the 
erection  of  a  new  generating  station  at  Chamber  Hall,  for  the  exten- 
sion iif  the  mains,  &c. 

Canal  and  River  Haulage  Scheme  for  the  Rhone  Valley.— 
A  scheme  has  been  mooted  in  connection  with  the  navigation  of  the 
River  Rhone  (France)  for  the  construction  of  a  system  of  overhead 
electric  traction  for  boat  haulage  up  and  down  this  swift  and  powerfid 
river.  It  is  |)ointed  out  that  there  is  a  drawback  to  the  system 
already  in  vogue  on  the  Teltow  Canal,  near  Berlin,  owing  to  the 
liability  of  the  trolley  to  be  jerked  free  oi  the  live  w  ire  by  the  sudden 
movements  of  the  lioat.  but  the  British  consul  at  Lyons  (Mr.  K. 
Vicars)  states  that  two  French  engineers  claim  to  have  devised  a 
means  of  overcoming  this  difficulty  by  interposing  a  sort  of "  vedette  " 
between  the  vessel  and  the  trolley,  so  that  no  oscillations  or  violent 
movements  of  the  boat  can  reach  the  trolley,  but  arc  ncutralist>d  by 
the  intervening  "  vedette."  The  electric  eiu^rgy  u.sed  for  traction 
will  also  be  utilised  to  light  the  waterway  so  as  to  permit  of  naviga- 
tion by  night.  I'owcr  stations,  it  is  .suggested,  should  be  erected  in 
the  valleys  of  the  various  tributaries  of  the  Rhone. 

The  scheme  of  Klniue  navigation,  to  which  the  above  refers,  will 
foim  part  of  the  elaborate  plans  for  the  construction  of  irrigation 
canals  fed  by  the  Kluine  and  its  triliutary  the  Isiie.  Great  industrial 
results  are  anticipated  from  this  scheme  of  irriffition  which  have  a 
direct  liearingupoii  the  general  question  of  the  utili.s.itioM  of  the  water 
courses  nf  France.  The  swiftness  of  the  river  Rli^ne  reudeis  the 
utilisation  of  its  waters  of  particular  interest  in  connection  with  lh> 
generation  of  electric  energy.  It  is  now  35  years  since  a  French  com- 
pany ."ceiired  a  concession  for  harnessing  the  waters  of  the  river  at 
Bellegarde,  and  since  that  ilato  a  (•ompany  known  a-s  the  "  .Tonago 
Co.  "  Tl'ic  Compagnie  dcs  Sources  Motrice.s  du  KIk'iuc)  has  supplic<l 
electric  i)Ower  to  the  district  e.|ual  to  12.000  ii.r.  per  24  lioui>.  The 
immense  success  of  this  great  undertaking  has  led  to  a  proi>o,sjil  that 
the  const  ruction  of  similar  works  on  a  smaller  scale  should  bo  carried 
out  over  the  whole  eour.sc  of  the  riverfioin  Lyousto  tliosea.  Mr.  Vicar 
poinds  out  that  the  water  |K)wer  ol  the  Alps  which  t.i  ilav  is  har- 
nessed for  use  in  industrial  work  aniounl.s  to  aliout  300.000  ill'.  The 
lowest  estimate  of  the  iKiwer  available  is  12,300,030  ii.f.,  while 
M.  Tiaveriiiere,  the  chief  engineer  of  transiiorts,  puts  it  as  high  its 
15.000,000  II  I-.  In  the  Dauphiuc  district  of  trance  alone  the  cloctro- 
mclallurgical  and  ileclrochemical  wnrks  utilise  over  100,000  II  I'. 

Lyons  is  lighted  by  power  fKuii  the  Volta  works  at  Moutiers  belong- 
ingto  the  (.i-eiio!)lo'  Power  *  Light.  Co.,  which  tiausinits  6,000  II. P. 
over  'an  area  of  112  miles,  while  from  Lyons  to  \'alencc  the  whole 
Uli(*aic  Valley  is  piovldcil  with  eli-ctrie  i>o\ver  from  stations  situate  in 
the  Departments  of  the  Savoy  anil  Isiio.  Even  SI.  Ktienne  and 
Uoanne,  in  the  Department  of  the  Loire,  will  before  long  he  using 
cleclricilv  gcniMalcil  hir  away  on  the  other  side  of  the  Rliein>,  in  the 
\',illoy  of  the  Drac.  a  trilintaiyof  the  Isiio.  If  the  present  rate  of 
progress  lie  maintjiined,  in  a  few  years  the  whole  of  Franee  will  l)e 
supplied  with  hydro  electric  powi>r  from  a  few  distrihuting  centres. 

Cheaper  Telephones.  At  the  meeling  oI  the  .\ssoonition  of 
Chuinbcrt  of  Commerce  ut  Cardill  on  Tuesday,  the  chairuinn  of  the 
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Telephone  eommitteo  (Mr.   A.  .1.  Hobsoii)   presented  an   intc^rim 
report. 

Mr.  HonsoN  stiiteil  tli.it  two  meml)ers  of  the  coinmittoc  (one  from 
London,  Mr.  Faithful  lie;,'!;.  ""'1  one  from  Liverpool,  Mr.  Lancaster) 
were  foiinrl  to  iio  sharcholilers  of  the  National  Telephone  t'o.  and  the 
ehambers  who  hail  sent  tliem  were  askeil  to  nominate  two  oilier 
mcmliers. 

Dealini;  with  the  (pic.'^tion  of  t^heajicr  teleiihone.'^,  :iiul  cspceialU'  in 
rei;artl  to  the  report  ami  llio  |iosition  of  the  Hat  rate  siihseriber,  Mr. 
lioli.sfm  a.skeil  why,  in  the  barjiain  that  should  lie  made  lictween  the 
As.'ioi'iatioii  of  Ch.inilicrs  of  C'ommcree  (on  lichalf  of  the  consnmer.s)  and 
llie  National  Telephone  Co.  anil  the  I'ost  OtHee,  >'lioiild  the  Ihlt  rale 
subscribers  voluntarily  limit  themselves.  There  were  three  reasons  — 
Hrst,  cUiciency  of  the  service  ;  second,  the  ineasureil  rate  was  the  only 
one  in  the  Post  Otfice  view  after  1911  ;  third,  it  wa.s  necessary  that 
effort  should  be  made  to  prevent  a  wedge  lieing  driven  in  between  the 
Hut  r.ite  and  the  measured  rate  snb.scribers.  The  resolutions  of  the 
committee — four  in  all — were  then  submitted.  The  principal  resolu- 
tion, .so  far  as  the  general  public  are  concerned,  was  No.  3  ;  ''  That,  in 
the  event  of  the  negotiations  resulting  in  an  agreement  with  the  I'ost- 
miister-General  ami  the  National  Telephone  Co.,  and  reipiiring  the 
introduction  of  a  bill  into  Parliament,  all  Chambers  aiipioaeh  their 
inemljers  of  Parliament  asking  them  to  siUjiport  such  a  bill." 

The  Lord  Mayor  of  Bradford  (Mr.  John  E.  r.\wi-ETT)  seconded  the 
adoption  of  the  committee's  rep'»rt  and  the  resolution'^. 

Mr.  F.viTMKiM.  Beco  (London)  moved  an  anieiKlnient  disagreeing 
with  the  committee's  report.  He  complained  that  London  and  Liver- 
pool were  now  unrepresented  on  the  committee. 

Mr.  L.\Ki  ASTKii  (Liver|)Ool)  seconded  the  amendment.  He  .said  he 
was  asked  to  join  the  committee,  and  his  object  was  to  see  the  tele- 
phone system  of  the  country  brought  to  the  state  of  efficiency  that  'nad 
lieen  attaincil  in  Amorica.  Other  countries  after  struggling  with  the 
Hat  rate  had  to  abandon  it,  the  alternative  being  bankruptcy.  The 
(iovernments  of  tierraany  and  Austria  without  notice  changed  from 
the  flat  to  the  measured  rates  because  they  recognised  that  was  the 
only  honest  system  of  telephone  eharge-s.  In  this  country  there  seemed 
to  be  a  fascination  about  the  Hat  rate,  but  they  might  as  well  attempt 
to  sweep  back  the  Atlantic  as  to  endeavour  to  continue  the  flat  rate 
system.  Many  subscribers  in  the  provinces  took  service  in  excess  of 
the  £10  rate. 

The  amendment  Avas  withdrawn  by  leave,  and  a  further  amend- 
ment, moved  by  Mr.  Lancaster,  that  the  matter  be  referred  to  the 
Executive  Council,  with  a  view  of  deciding  what  further  steps  it  was 
desirable  to  take  in  the  matter,  was  defeated. 

The  following  resolution  was  carried  unanimou.sly  :  "That  repre- 
.sentations  be  made  by  the  Executisc  Council  of  this  Association  to  the 
rostinaster-tieneral  that  no  increase  of  telephone  rates  should  be  sanc- 
tioned until  Parliament  has  had  an  opportunity  of  considering  same 
after  full  inquiry  and  investigation  of  the  National  Telephone  Co. 's 
books  and  accounts  by  a  committee  to  be  appointed  for  the  purpose." 

In  connection  with  the  above  su'DJect  corresiiondence,  which  has 
passed  between  Mr.  Lancaster  and  the  Postmaster-General,  has  been 
published.  In  the  first  letter  Mr.  Lancaster  incpiired  whether  a  total 
of  10,000  outward  telephone  calls  per  annum  tor  a  subscription  of  £10 
could  be  contracted  for  by  the  (iovernment  to  leave  (a)  a  moderate 
profit  to  the  Post  Office  or  (,li)  without  loss  to  the  Post  Office. 

In  repl^-  the  Postmaster-fieneral  stated  that  in  his  view  a  subscrip- 
tion of  jt'lO  a  year  with  the  right  to  originate  10,000  calls  on  a  tele- 
(ihone  exchange  system  in  (ireat  Britain  would  not  only  not  leave  a 
profit,  but  would  certainly  involve  a  financial  los.s.  Further,  in  his 
opinion  a  line  used  during  ordinary  business  hours  to  originate  10,000 
effective  calls  would  be  ovei'loaded  owing  to  the  number  of  inward 
calls  which  would  find  the  line  engaged.  At  present,  although  the  aver- 
age numlier  of  calls  made  by  subscribers  on  one  line  was  much  less 
than  lO.OCO,  about  25  per  cent,  of  the  whole  number  of  calls  made  on 
exchange  systems  in  the  larger  tow  lis  were  rendered  ineffective  chiefly 
in  consequence  of  the  overlo.ided  condition  of  the  lines  of  a  limited 
number  of  large  users.  If  10,000  calls  on  each  line  were  made  on  a  con- 
siderable proportion  of  the  lines  in  use  the  efficiency  of  the  service 
would  be  viiy  seriously  imp.iired. 

Mr.  Lancaster  next  asked  the  Postmaster-Oeneral  whether,  based 
upon  experience,  the  right  to  originate  5,CO0  local  calls  on  an  exchange 
line  in  Great  Britain  would  be  reasonable,  and  if  it  would  leave  a 
moderate  profit  to  the  Post  Office. 

In  reply  the  Postmaster-General  stated  that  in  the  experience  of 
the  Po.st  OHice,  in  existing  conditions.  5,000  originated  calls  per 
annum  made  up  a  full  load  for  the  telephone  line  of  an  average  sub- 
scriber who  received  .is  many  calls  as  he  originated,  and  whose  calls 
were  not  spread  fairly  evenly  over  the  day,  but  were  for  the  most  part 
concentrated  on  the  busiest  hours. 

Crete.— In  January  last  (Mr.  Vice-Consul  W.  Smith  reports)  the 
Cretan  Government  called  for  tenders  for  the  establishment  of  a 
telephone  service  in  the  island.  Tlie  only  tender  received  wag  from 
a  Cretan  firm,  and  as  it  was  unaccompanied  by  the  neces-iary 
pecuniary  guar.mtee  it  was  not  entertained. 

Darwen.  -.-Vn  inquiry  was  lield  here  last  week  into  the  appliiation 
of  the  Council  for  autliority  to  borrow  £4,300  for  extensions  of  the 
electric  light  mains.  &c. 

Dockyard  Cranes. — .Mc.-tsrs.  Cowans,  Slieldon  &  Co.  have  erected 
a  T-i  ton  elect lic  revolving  crane  on  the  extension  works  at  Devon- 
port. 

The  crane  is  provided  with  three  purcliases,  two  with  a  lifting 
power  of  40  tons  each  and  one  of  10  tons,  and  four  motors  are  provided 


(two  50,  one  25  and  one  20  h.p.)  for  working  the  crane,  besides  a  small 
motor  mounted  on  the  top  of  the  crane  for  moving  in  or  out  the  roller 
fraiiK-  in  the  head  over  wliii-h  llie  purcha.''e  tra\'els  when  it  is  desired  to 
plumb  llu'  load  over  a  particular  spot.  This  feature  will  save  moving 
a  vessel  to  the  necessary  position.  The  three  purchases  are  each  fitted 
with  an  electrical  and  a  mechanical  brake.  A  second  75  ton  crane  of 
tile  same  type  is  to  be  erected. 

Dublin.- -The  ('or|inralion  have  inslruefed  the  Cify  Trea.siner 
and  the  City  .VecnnntanI  lo  report  to  Council  upon  the  general 
linanci.il  position  of  the  Corporation  elcctrieily  undertaking,  &o. 

East  Ham.  -The  bridge  carrying  the  Roniford-road  tramways  over 
the  L.  T.  &  S.  Kailway  at  Forest  Gate  does  not  satisfy  the  require- 
ments as  regards  to  the  strengtli  of  cast-iron  over  bridges,  and.  there- 
fore, the  Board  of  Trade  have  refused  tci  grant  a  certificate  for  the 
running  of  the  tramway  until  the  bridge  is  si  lengthened.  Temporary 
arrangements  liave  been  made  with  West  Ham  Corjioration  for  runn- 
ing the  new  section  up  to  the  western  side  of  the  bridge,  where  intor- 
cominunicafion  is  efl'eeted. 

Edmonton. — In  future  the  street  arc  lamps  are  to  be  kept  alight 
ihi.pughuut  tlie  iiiLdil. 

Electricity  in  Mining.— Hecently  a  -iiitl  kw.  rotary  converter  was 
erected  at  the  .Sirena  Jline.  Guanajuato  (.Mexico),  which  suiiplies 
direct  current  to  the  various  motors  in  and  about  the  mine  and  for 
operating  the  electric  locomotives  which  are  u.sed  to  haul  the  ore 
from  the  mine  to  the  mill. 

Exhibitions. — A  canvass  has  recently  been  made  of  the  chief 
industrial  and  commercial  interests  of  Lyons  (France),  and  it  is  pro- 
bable that  an  international  exhibiton  will  be  held  in  that  city  in  IKIt). 
Lyons  is  the  centre  of  the  silk,  velvet,  ribbon  and  some  other  textile 
industries,  and  the  motor  vehicle  industry  is  also  a  large  one  in  the 
district. 

The  Tokio  (.lapan)  International  Kxhibition.  to  be  held  from 
April  I  to  Oct.  31,  1912,  will  include  sections  for  electricity,  civil  engi- 
neering and  trans|iort,  machinery  and  ships,  mineralogy  and  metal- 
lurg)',  education,  "  .science,"  &c. 

France. — At  Calnis.  in  view  of  the  forthcoming  International 
Exhibition,  which  is  to  be  opened  ne.xt  spring,  the  subject  of  the 
local  tramways  is  one  of  interest  to  intentling  visitors  from  this  side 
of  the  Channel,  who  will  be  glad  to  know  that  the  electric  tramways 
of  which  Calais  has  been  so  long  in  need  are  being  rapidly  pushed 
forward,  and  it  is  ex})eeted  that  the  lines  w-ill  be  opened  for  traffic 
coincident  w  itii  the  opening  of  the  Exhibition.  It  has  been  advised 
for  some  years  tliat  the  antediluvian  hor.se  tramway  service  of  Calais 
should  give  place  to  a  more  up-to-date  service. 

The  report  of  Mr.  Consul  Payton  recently  issued  refers  to  the  above 
matter  and  contains  a  mass  of  useful  information  conceriiing  this  the 
nearest  point  of  juncture  lietween  England  and  the  Continent.  Calais 
is  an  important  industrial  centre  of  which,  despite  its  nearness  to  our 
shores,  comparatis-ely  little  is  known.  Within  a  few  miles  of  Calais  the 
great  manufacturing  centre  of  Lille  is  situated,  and  it  is  remarkable 
what  a  varied  range  of  engineering  construction  is  carried  on  in  the 
Lille  district,  where  competition  with  our  own  metal  industries  is  as 
keen  as  in  any  part  of  the  world.  The  distance  between  Dover  and 
Lille  is  less  than  that  between  London  and  Manchester. 

Falkirk. — The  price  of  electricity  for  private  lighting  has  been 
retluced  from  .'id.  to  4d.  a  unit,  and  in  the  case  of  lamps  outside  shops, 
&c.,  the  charge  will  be  3d.  per  unit. 

Farnham. — For  some  time  negotiations  have  been  proceeding 
between  the  Council  and  Mr.  G.  F.  Roumieu  as  to'the  use  of  overhead 
wires  for  electricity  supply,  and  last  week  the  I'ubliir  Works  com- 
mittee advi.sed  that  Mr.  llouinieu's  plan  did  not  comply  with  the 
conditional  consent  to  overhead  wires  given  by  the  Council,  and, 
therefore,  and  they  could  not  approve  it. 

An  amendment,  to  refer  the  matter  back,  witii  power  to  invilf  .Mr. 
Houmieu  to  meet  the  committee  to  tli.scuss  matters,  was.  however, 
carried. 

Fatality. — On  Monday  evening  Vincent  Soutliam  was  killed  at 
the  Knoll  Drift  Pit.  of  the  Wharneliffe  Silkstone  Collieries, 
Tankersley. 

Deceased,  with  his  father  and  others,  were  working  on  the  night 
shift  "  ri:ping."  .lust  before  midnight  some  roof  fell,  bringing  down 
the  electric  wires  which  conveyed  current  to  the  electric  coal-cutting 
iiiaehinery  and  accj^lentally  touchedileeeased.  His  father  and  fellow 
workers  ran  to  his  assistance,  and  found  him  entangled  in  the  cable. 
He  was  at  once  removed,  but  died  shortly  after  from  the  effects  of  shock. 

Ghent  Canal. — The  United  States  C'onsul  at  Ghent  states  that 
a  contract,  dated  Dec.  IS  last,  for  the  deepening  of  the  harbour  at 
Terneuzen.  contained  a  stipulation  that  the  new  maritime  lock  at 
the  Terneuzen  end  of  the  Terneuzen-Ghent  canal  should  be  opened 
in  3t)(>  days. 

This  lock  is  to  be  459  ft.  long  and  17  ft.  deep  at  low  tide.  It  will 
be  temporarily  worked  by  hand  power,  but  when  completed  will  be 
operated  electrically,  as  will  all  the  bridges  over  the  canal,  the  whole 
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length  of  « liich  (20  miles)  from  Ghent  to  the  sea,  which  will,  in  addi- 
tion, lie  lighted  by  :irr  lamjis  at  490ft.  inteivals.  The  nan-owcst  part 
of  the  canal  is  230  ft.  at  the  surface. 

Gold  Coast.— During  l'Jt»7  the  telej;rai)h  line  uf  llic  nnrlhern 
territories  of  the  (UM  Coast  were  extended  by  148  miles  (Salada  to 
Talmak  78  mile.s,  and  Bole  to  Wa  7(t  miles).  As  soon  as  the  more 
needed  lines  in  Ashanti  are  completed,  further  extensions  of  the  main 
telegraphic  routes  will  be  proceeded  with.  The  value  of  the  tele- 
graph service  in  connection  with  the  administration  of  the  northern 
tarritorics  is  jiointed  out  by  the  Governor  in  his  annual  report  for 
1907,  just  published.  With  the  extension  of  the  telegraph  follow  in 
natural  course  the  em]iloynient  of  the  telephone,  and  many  places  in 
the  northern  territories  of  the  Gold  Coast  are  now  in  direct  telephonic 
communication. 

Harrogate. — In  order  to  increase  the  demand  for  electric  cur- 
rent fur  lighting  small  pro)ierties  the  Electric  Lighting  committee 
recommended  the  Council  last  week  to  adopt  a  fixed  charge  per 
quarter  as  follows  : — 'is.  9d.  })er  quarter  for  every  ,3t)watt  lamp,  sub- 
ject to  the  amounts  being  paid  quarterly  in  advance,  all  apartments 
fitted  with  light  under  this  tariff  to  be  adequately  lighted  by  windows 
during  daylight,  the  minimum  number  of  lam|)s  per  tenement  to  be 
tliree  :  the  number  of  applications  to  be  limited  to  20  existing  cus- 
tomers and  20  new  ones,  to  be  taken  in  order  of  application. 

Aid.  Chipi'end.4lk  took  exception  to  the  recommendation,  contend- 
ing that  the  charges  would  not  pay,  and  that  it  was  unfair  to  offer 
advantages  to  a  small  number  of  customers. 

The  To«N  C'r.ERK  said  that  part  of  the  proposal  was  illegal. 

The  borough  electrical  engineer  (Mr.  Geo.  Wilkinson)  stated  that 
he  was  certain  the  scheme  would  pay,  and  that  the  number  of  cus- 
tomers was  limited  at  present  because  it  was  an  expeiunejit. 

The  recommendations  were  earrie<l. 

The  M.wou :  The  town  clerk  has  ruled  the  proposal  illegal,  and  it 
will  be  my  duty  to  see  it  is  not  carried  out. 

Holyhead.— An  inquiry  was  held  here  on  Wednesday  into  the 
aijjjlicatiun  of  the  Council  for  sanction  to  borrow  £3,000  for  electric 
lighting  extensions. 

Hospital  Lighting. — Ashton-under-Lyme  Guardians  have  decided 
to  adopt  electric  lighting  at  the  hospital,  current  being  snjjplied  by  the 
Corporation  at  2d.  per  unit. 

India. — "  Indian  Industries  and  Power"  states  that  J.  Stone  &  Co. 
have  secured  a  large  ecjntract  for  material  for  the  electric  lighting  of 
carriages  for  the  South  Indian  Rly.  Co. 

The  East  Indian  Railway  Co.  have  ordered  from  England  a  600  kw. 
.steam  alternator,  two  Lancashire  boilers,  and  two  switchboard  jjancls 
for  their  Lillooah  carriage  and  wagon  shoj)s. 

Japan. — An  extensive  hydro-electric  power  undertaking  is 
approaching  completion  at  Hakodate,  the  property  of  the  Oshima 
Hydro  Electric  I'ower  Co.  Water  is  obtained  from  Lake  Unuma. 
the  total  available  ])owcr  being  .'{..'iOO  H.P.  The  company  has  already 
taken  over  the  electric  lighting  of  Hakodate,  and  will  probably 
convert  the  present  horse  trimways  to  electric  traction. 

Johannesburg  (South  Alrija).— Several  extensions  of  the  muni- 
cipal eleetri<^  tramways  have  recently  been  jirojecfed,  including 
.a  line  to  Brixton  which  is  estimated  to  cost  iTiO.OOO.  This  extensidn 
is  receiving  influential  support  and  will  iirnbably  be  .sanctioned  by 
the  Council. 

L.C.C.  Tramways.— The  differences  between  Fulham  Borough 
Council  and  the  L.C.C.  as  to  the  system  of  traction  to  be  adopted  on 
•  he  tramways  in  Fulham  have  been  settled,  and  the  work  of  con- 
structing the  new  tramway  between  Hammersmith  and  I'utncy 
bridge  on  the  overhead  trolley  .system  is  to  be  begun  at  once.  This 
will  be  a  conlinualion  (jf  the  Willesden  to  Hammersinilh  line,  which 
was  opciiiMl  in  .liiiie. 

London  Electric  Power  Bills.- Southwark  Klectrieity  com- 
mittee will  petition  against  the  London  Klectric  Supply  and  (he 
l..ondon  it  WcHtminslei  and  Kensington  Klectric  Supply  Companies 
Mills  on  the  ground  that  if  a  general  scheme  for  the  co-ordination  of 
electric  .supply  throughout  London  is  to  be  carried  out.  a  serious  in- 
justice would  Ik-  doiw  to  ral<'payers  in  the  absence  of  a  clause  making 
it^  obligatory  to  piirclia.se  such  iindertukings,  us  the  Southwark 
Coiineirs,  at  a  fair  value,  before  the  plant  is  depreciated  by  cheap 
ciiiieiit  being  forced  in  competition. 

Madeira.  -l'"or  many  years  pa«l  the  qiiestion  of  intirxinc  ing  a 
leliphoiie  service  in  the  lovely  island  of  Madeira  has  been  disiu.ssed 
pro  and  eon  by  the  Lisbon  authorities.  The  subject  is  saiil  to  be 
again  on  the  tnpis.  lOleclric  lighting  on  the  ishuiil  has  its  fiii'iids 
and  enemies  niul  a  rumour  was  recently  enrrenl  that  a  Hrilish  e<ini 
pany  had  been  formed  to  lake  over  the  existing  plant  and  tci  ireet 
an  I'nlirely  new  installation,  but  nothing  has  yet  I n  deei<leil. 

Marriages.-  At  Glasgow  on  the  7lli  insl.  Mr.  Kobi'tl  Livingstone, 
of  i'resldn,  was  married  to  .Miss  Mnrgnrel   Hoyd  Thomson  Mather. 

<»n   tli(;   12th   insl,,  at   St.   .Miirylebonc   I'lirish  Clninh   (L..ii<li>n) 


Mr.  Chas.  D.  Tait«,  M.I.E.E.,  electrical  engineer 'and  manager  of  the 

L.nnen.shire  Electric  Power  Co..  was  married  to  Mi.ss  Elennur  Kathleen 
Corneille. 

-Mr.  P.  G.  I'elritor.  of  the  British  L.  .\1.  Erics.sim  .\lfg.  Co..  was  on 
the  10th  inst.  presented  by  the  members  of  the  staff  «itli  a  hand.some 
marble  clock  upon  the  occasion  of  his  marriage  to  Jliss  Gertrude  West 
daughter  of  Mr.  T.  .1.  West,  superintendent  engineer  North  .Midland 
Province.  G.P.( ). 

Meat  Curing  by  Electricity.— The  Chicago  ■•  National  Pro- 
visioner"  states  that  a  company  has  been  formed  to  place  on  the 
market  a  process  of  curing  meat  by  electricity.  A  model  plant  to 
demonstrate  the  process  is  being  erected  at  Cleveland.  It  is  said  that 
the  process  does  not  necessitate  any  alleratitm  of  the  method  of  .soak- 
ing but  .accelerates  the  iienctration  of  the  meat  by  the  salts.  Bacon, 
for  example,  can  be  cured  in  two  or  three  days  instead  of  taking  20 
days  as  now. 

Monaco.— The  "  Daily  Telegraph  "  .states  that  the  Monaco  tram- 
way system  has  been  taken  over  by  the  Nice  Littoral  Tramway 
Co..  and  that  important  extensions  of  the  system  are  being  car- 
ried out. 

This  year  express  trams  de  luxe  will  run  between  Nice  and  Mentone, 
stopping  en  route  at  Beaulieu  and  Monte  Carlo.  On  the  west  side  of 
Nice  the  tramwa}'  is  being  extended  from  Cagnes  to  Antilles,  where 
it  joins  the  line  running  to  Cannes.  The  latter  has  now  been  extended 
to  La  Napoule,  about  5  km.  be3'ond  Cannes.  It  will  thus  be  (io.ssibIe 
to  travel  from  La  Napoule  to  the  Italian  frontier  by  tramway,  a  dis- 
tance of  50  miles.  The  line  runs  by  the  seashore  nearly  all  the  way, 
passing  through  scenery  as  beautiful  as  it  is  varied.  On  the  Italian 
side  tram«;iy  extension  work  is  also  being  pushed  forward.  Branch 
lines  arc  in  course  of  construction,  connecting  the  coast  with  all  the 
principal  inland  towns  ;  for  instance,  Cannes  to  (irasse,  Cugnes  to 
Vence,  Nice  to  Lucernm,  jSIentone  to  .Sospel,  and  VentimiUe  to 
Vievola.  These  branch  lines,  which,  however,  will  not  be  opened  this 
season,  will  connect  at  the  further  terminus  with  the  new  Nice-C'oni- 
Turiii  Railway,  now  being  built,  and  will  thus  enormouslj'  facilitate 
the  traffic  between  the  Riviera  and  Northern  I'flly.  The  natural  result 
of  this  tramway  extension  will  be  the  rapid  development  of  the  miny 
villages  on  the  mountain  roads  into  summer  and  even  winter  resorts. 

Motor   Drive   in    the   Silk    Industry.- -Th.e  use  of  small  motors 

in  bciiue  uorkshops  has  for  sinne  years  past  been  an  important 
factor  in  the  industrial  life  of  Lyons  (France)  am!  adjacent  manu- 
facturing centres.  In  the  same  district  unceasing  efforts  have  been 
continuously  made  to  keep  the  silk  weavers  who  work  at  their 
homes  in  a  small  way  within  the  walls  of  the  city. 

The  method  of  conducting  the  silk  weiiving  industry  in  this  the 
chief  centre  of  the  world's  silk  trade  is  peculiar.  The  master  weaver, 
who  is  in  direct  contact  with  the  merchant  .and  the  muster  manufae. 
turer  of  made  up  silk  coods,  himself  does  no  actual  weaving,  Init  pre- 
pares the  raw  material  and  employs  persons  at  their  own  homes 
chieHy  to  weave  the  material  into  the  silks  for  which  the  Lyons 
district  is  very  famous  The  decline  in  the  demauil  for  the  more 
luxurious  and  heavy  silk  goods  has  led  to  an  extension  of  this  decen- 
tralisation of  the  hand  loom  worker,  and  has  introduced  the  small 
power  loom  in  the  manufacture  of  the  lighter  eIa.ssesof  goods,  and  this 
has  for  some  time  Ihreatenetl  the  hand  loom  workers.  aii<l  has  more- 
over greatly  extended  the  area  over  wliieli  the  silk  weaving  on  small 
power  looms  is  conducted.  To  prevent  the  exodus  of  the  workers 
from  Lyons  into  the  country  districts  around  machinery  was  intro- 
duced and  experimental  workshops  established,  money  was  advanced 
to  the  motor  weavers  at  low  rates  per  interest,  and  experiments  with 
the  gas  motor  were  started.  This  motor,  however,  proved  to  be  costly 
and  malodorous,  and  the  owners  of  houses  and  small  workshop  pro- 
perty were  unwilling  to  allow  the  gas  motor  to  be  set  up  on  their 
property.  As  far  back  as  1895  the  introduction  of  the  electric  motor 
began,  and  power  was  taken  from  the  factories  in  the  neighbourhood. 
Later  this  desultory  method  of  obtjiiiiing  power  wji*  obviated,  and 
urrangements  were  ma<le  with  the  "  .Jon.agc"  (Company  (Compngniodes 
Sources  Mot  rices  <lu  Rhone)  to  supply  electric  jiowerata  cheap  rate.  Suc- 
cess immediately  followed,  and  by  1900  500|>ower  liioiiis  driven  electri- 
cally had  been  put  in.  .So great  was  this  success  that  a  money-lending 
Society,  under  edicient  control,  concent  rating  other  .societies  of  the 
kind  in  the  district,  has  been  formed,  and  the  latest  dovelopmcnt  is 
an  attempt  to  overcome  the  opposition  of  the  landlords  to  the  erection 
of  machinery  in  their  houses  by  the  const  met  ion  of  special  buildings 
for  the  home  weaver  where  he  can  utilise  the  most  suitable  fi^rm  of 
electric  motor  adapted  to  the  most  up  to  date  fnnn  of  powi-r  looiii. 
There  are  in  Lyons  at  the  present  time  between  3,000  .ind  '1,000  lininl 
looms  iind  :ibout  7.000  powci  looms.  In  I  he  etiiint  r\  iimnd  L\ons(here 
are  aboul  .%,000  liaml  looms  and  about  the  .same  iniinlier  of  |K>wer 
looms.  The  object  now  is  to  convert  tbo  );reat  mnjority  of  tlioie  hand 
looms  to  the  electrical  drive. 

At  St.  lOtii'iine,  theeenlreof  the^Frcueh  ribbon  indiislry.  the  sumo 
picililrm  presonlH  itself.  The  gas  motor  was  tried  and  failed,  and  as 
tar  back  .MM  1091  the  Loire  I'.lecli  iial  Cu  came  to  thi'  resiMie  with  cliiMip 
electric  pnwer  with  the  mo.'-t  ginlifsiug  results.  It  is  reg.ardcd  as 
settli'd  that  the  evtemled  use  of  electric  power  in  silk  Heaving  and 
ribbon  making  gives  wliiit  is  called  the  "  hotne  workshop  "  and  llio 
"  domi  iisino  "  i  or  small  workshop)  ii  new  lease  of  life,  and  hasrutiii'dol 
that  intense  concentration  of  iiuluslriid  oijcrittions  which   in  Franco 
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Hnds  little  favour.      Uiifoi't\inntely,  both  the  above  iiulustries  aro  at 
the  |>resent  time  in  a  ile|ii'("iseil-conrIitiiiii. 

National  Telephone  Staff.  Kaily  in  the  week  p\iblirity  was 
•ii\eii  (.1  :i  ^iMiiiiiiiii  liy  Ihc  Niilinnal  Siieicty  i>f  Ti'li'|)lmiio  Km- 
jildVi's  liiai  ilu'ic  well'  at  present  heavy  dlsehaif'es  nf  men  em- 
filoyod  by  the  Xatiunal  Telephone  Co.  as  a  result  of  the  tran.sfer  to 
the  State  in  1911  of  the  company's  plant  and  service. 

It  was  staled  that  the  eompany,  owin^  to  its  life  being  limited  to 
three  years,  would  not  expend  capital  upon  which  it  could  not  see  the 
return  of  the  outlay  and  a  margin  of  profit  by  the  end  of  that  period. 
Orders  for  telephones  were  (it  was  alleged)  being  refused  by  the  hun- 
dred, and  men  who  should  be  employed  in  the  construction  of  lines 
were  thrown  idle,  to  swell  the  already  overcrowded  labour  market. 
Alre.uly  the  nunilier  of  men  dischargeil,  it  was  .said,  approached  1,000, 
and  it  wa-s  st.:ited  that  6,(X)0  men  would  be  discharged  prior  to  1911. 
The  society  argucil  that  the  remedy  for  the  serious  state  of  affairs 
which  had  arisen  lay  with  the  (lovernment,  who  coulil  either  take  into 
their  employ  the  men  discharged  by  the  eompany,  and  construct  the 
lines  which  the  company  were  daily  refusing,  or  they  could,  by  finan- 
cial assistance,  keep  going  the  constiuctional  works  which  would  be 
carried  out  by  the  National  Telephone  Co.  but  for  its  transfer  to  the 
St.ite,  anil  thus  give  employment  to  the  men  who  were  now  being 
dischargefl. 

An  authoritative  statement  by  the  jiresident  of  the  National  Tele- 
phone Co.  (Mr.  George  Franklin)  was  published  on  Tuesday.  Mr. 
Franklin  admitted  that  it  was  true  that  there  must  be  some  limitation 
of  e.xpenditurein  theclosingyearsof  the  company's  business,  because  the 
company  could  not  go  on  spending  capital  which  could  not  be  produc- 
tive within  the  period  of  the  licence,  and  for  which  they  might  only 
receive  a  depreciated  value.  That  was  really  the  Ijasis  of  the  whole 
question.  He  doubted  the  statement  that  the  discharges  already 
a|)proached  1,000.  There  had  been  discharges  ;  and,  of  course,  there 
must  be  more  as  time  goes  on.  The  companj',  with  all  the  willingness 
in  the  world,  could  not  go  on  employing  labour  if  they  could  not 
make  anything  productive  out  of  it.  'The  total  numlier  of  employes 
aSected  Ijefore  1911  might  approach  between  5,003  and  6,000.  He 
denied  the  statement  that  orders  were  being  refused  by  the  hundred. 
"We  are,"  said  Mr.  Franklin,  "undertaking  all  the  orders  we  can. 
At  present,  as  a  matter  of  fact,  we  have  a  smaller  number  of  unexe- 
cuted orders  on  our  books  than  for  many  years  past.  That  may  be 
due  to  bad  trade.  The  company  are  not  in  an}'  way  ceasing  to  give 
people  who  desire  it  a  telephone  service.  What  we  are  ceasing  to  do 
is  to  pro\  ide  capit.al  that  will  not  be  productive.  The  company  were 
read\-  to  do  anything  that  was  possible  to  meet  the  case.  ."Vll  that«as 
rei|uired  was  that  tney  should  be  satisfied  that  any  money  spent  on 
behalf  of  the  period  subseipient  to  1911  should  be  recouped  to  the 
company  without  loss.  It  would  be  a  great  advantage,  he  thought, 
to  the  Government  if  some  method  could  be  found,  and  probably  some 
method  might  be  found.  The  company  had  had  to  adopt  this  policy, 
but  would  welcome  .some  way  by  which  the  control  of  the  expenditure 
should  be  exercised  by  the  Post  Office  and  the  company  be  recouped 
their  expenditure. 

The  Post  Ottice  authorities  deny  that  the  number  of  dismissals  is  more 
tlian  usual  at  the  end  of  construction  work.  It  is  also  stated  that  the 
Postal  Telegraph  Deijartment  is  prepared  to  take  over  all  employes 
who  have  been  in  the  service  of  the  National  Telephone  Co.  for  two 
years  before  Dec.  31,  1911.  Moreover,  it  is  finding  employment  now 
for  temporary  men  who  have  been  discharged. 

Neath  Cable  Contract  Dispute.— .\t  the  Council  offices  on  Tuesday 
Mr.  1).  M.  Davies,  resident  electrical  engineer,  and  Mr.  H.  T.  Sully, 
consulting  engineer,  sat  as  arbitrator.s  in  connection  with  a  claim 
for  the  payment  of  £100.  17s.  6d.  by  the  contractors  for  the  lay- 
ing of  electric  cables  for  the  Council.  Mr.  E.  Powell  appeared  for 
the  Council,  and  .Mr.  J.  L.  Watts  for  the  contractors.  In  the  event 
of  the  arbitrators  failing  to  agree,  the  matter  will  be  referred  to 
.\Ir.  D.  iM.  .Jenkins,  the  borough  engineer,  who  has  been  appointed 
umpire. 

New  Book. — Messrs.  Cassell  &  Co.  are  issuing  on  Sept.  24  an 
entirely  n<w  technical  .serial  entitled  "  Electrical  Engineering,"  by 
Mr.  Harold  H.  Simraon.s,  A.M.I.E.E.  While  the  treatment  is 
elementary,  the  .scope  of  the  work  is  wide,  reference  being  made  to 
all  the  imi)<)rtant  applications  with  indication  of  the  technical 
difficulties  and  their  solution. 

New  Orleans.  -The  whole  of  the  street  railways  in  I'ensacola  have 
now  b.en  converted  to  electric  traction  on  the  overhead  system. 

Newquay  (Cornwall).— The  electricity  works  of  the  Newquay 
Electric  Light  Co..  were  inaugurated  on  Tuesday.  .At  present  current 
is  supplied  for  public  and  private  lighting  in  the  Pentire  estate.  For 
public  lighting  there  arc  28  lights  of  64  c.p.  each. 

Personal.— .Mr.  A.  C.  Ellis,  general  manager  of  the  .Metropolitan 
Railway  Co.,  has  resigned,  and  will  retire  in  the  early  part  of  next 
year.  .Mr.  Robert  H.  Selbie,  secretary  to  the  company,  has  been 
appointed  to  the  vacancy. 

Russia.  -. As  Moscow  .Municipality  had  not  the  necessary  funds 
for  completing  the  ccmvcrsion  of  the  tramway  system  from  horse  to 
electric  traction  outside  contractors  were  invited  to  tender,  w  ith  the 
result  that  a  preliminary  contract  was  secured  by  a  British  firm. 


Latrr,  the  .Mimieipality.  it  is  announced,  were  able  to  raise  the  neces- 
sary capital  by  means  of  a  loan  lloaled  by  a  Ibilish  banking  house, 
and  the  eoiivi'rsion  of  the  tramway  system  and  the  const  ruction  of 
liiiuiway  extensions  will  be  carried  out  by  the  Municipality,  the  lirm 
of  contractors  to  whom  the  contjacl  fell  receiving  orders  for  lables, 
power-house  machinery  <'(pii|)ment,  &v. 

TIk'  telephone  service  of  .Moscow  is  a  monopoly  of  a  Swedish- 
Danish-Russian  company  which  about  eight  years  ago  had  .some  ."idO 
sub.scribers.  at  the  present  tinu'  (here  are  2.1,111)0  subscribers,  and  the 
com|iany  are  engaged  in  ext<'n<ling  the  service  and  providing  ex- 
changes to  accommodate  ■'id.tWHI  subscribers.  The  rale  of  subscri]>- 
tion  at  Mo.scow  is  as  under: — privat<'  lines  71  roubles  (£7.  Ills.) 
|)er  annum.  i>ublic  service  £11  (within  a  2-verst  radius),  beyond 
this  distance  the  charges  increa.se. 

St.  Helena. — The  annual  report  of  the  Governor  stales  thai  owing 
to  the  parhuis  state  of  the  Colony's  finances  it  was  found  necessary 
at  the  end  of  .lanuary  to  abolish  the  limited  and  inexpensive  tele- 
phone system  maintained  by  the  Colonial  (fovernment  since  Nov.  1. 
1906.  to  the  grciit  inconvenience  of  the  commimity  of  the  island. 
In  this  difficulty  a  few  of  the  ])rincipal  residents  and  officials,  includ- 
ing the  Eastern  Telegraph  Co.'s  mess,  arranged  to  maintain  a  small 
service,  and  the  War  Office  handed  over  free  of  charge  all  stores 
other  than  instruments,  which  were  loaned.  There  are  two  public 
stations  maintained  under  this  arrangement. 

St.  Pancras  (London). — A  joint  committee  which  h.as  been 
negotiating  with  the  L.C.C.  in  regard  to  the  elect riHcation  of  the 
tramways  from  Euston-road  to  Holloway  has  approved  the  plans 
conditional  upon  wood  paving  being  retained  in  the  tramway  tracks 
of  Ham|istead-road  and  High-street,  Camden  Town. 

Sidmouth. — Mr.  .J.  A.  Purves,  consulting  engineer,  is  endeavour- 
ing to  organise  a  local  eompany  to  establish  electricity  works  in  this 
town.  At  a  meeting  of  the  Council  last  week  Mr.  Purves  explained 
his  proposals,  and  there  was  a  general  disposition  to  favoiu-  the  scheme. 

The  liquidator  (Mr.  S.  Cole)  j)resided  at  a  meeting  of  the  Gratze 
Patents  &  Engineering  Synd.  (Lt<l.)  on  Monday  and  stated  that  the 
company  was  formed  in  1904  with  an  authorised  capital  of  £10.000 
to  manufacture  certain  inventions  of  Mr.  Gratze. 

The  company  had  not  made  a  profit  and  the  directors  had  decided 
that  it  was  better  to  wind  up.  The  assets  had  been  valued  at  £l,3i3, 
provided  the  business  was  sold  as  a  going  concern.  He  was  negotiat- 
ing, and  if  he  got  his  price  he  hoped  creditors  would  get  12s.  or  13s. 
in  the  £. 

Smethwick. — The  Council  have  consented  to  the  transfer  of  the 
electric  lighting  order  from  the  Birmingham  and  Midland  Tramways 
to  the  Shropshire.  Worcestershire  and  Staffordshire  Electric  Power 
Co.,  on  the  tramway  corajiany  agreeing  to  pay  £300  towards  the  cost 
of  laying  a  new  main. 

Soothill  Nether. — The  Yorkshire  Electric  Power  Co.  have  given 
an  estimate  to  the  Council  for  the  electric  lighting  of  three  leading 
thoroughfares  in  the  district. 

Stoke-on-Trent. — .An  inquiry  was  hold  on  Tuesday  into  the  ap- 
plication of  the  Corporation  for  jiermi.ssion  to  borrow  i:  1.1, 36.'i  for 
the  electricity  undertaking. 

The  town  clerk  (Mr.  .T.  B.  Ashwell)  explained  that  in  October  last 
the  Council  applied  for  sanction  to  a  loan  of  £9.400  to  give  a  supply  of 
electricity  to  Feuton,  and  in  January  application  was  made  to  borrow 
a  further  £5,965  for  additional  generating  plant.  As  the  inquiry  had 
been  postponed  from  time  to  time,  the  plant  had  been  ordered  and  was 
now  in  course  of  erection. 

A  doubt  was  expressed  by  the  inspector  (Mr.  H.  R.  Hooper)  as  to  the 
wisdom  of  proceeding  at  once  with  the  Fenton  extension,  in  view  of 
the  projected  federation  of  the  Potteries  towns,  but  the  consulting 
engineer  (.Mr.  .John  F.  C.  Snt-li.)  .said  that  B^enton  wanted  a  supply  at 
once,  and  he  saw  no  reason  why  the  Fenton  scheme  should  not  be 
utilised  in  a  scheme  of  concentration.  He  thought  the  time  was  not 
ripe  for  a  concentration  of  steam  plant,  and  that  for  some  years  to  come 
at  least  tlio  present  steam  stations  would  have  to  be  continued.  Ho 
thought  a  high-tension  transmission  scheme  from  one  central  station 
to  theexi-sting  steam  stations  — using  the  latter  as  sub-stations— would 
be  best. 

The  Inspkctor  having  suggested  that  the  total  amount  applied  for 
.should  be  increa.sed  to  £15,830,  so  as  to  cover  excess  expenditure,  the 
inquiry  terminated. 

Taunton. — The  Council  have  sanctioned  the  purchasi-  of  an  addi- 
tional engine  iiir  the  <-lectricily  works  at  a  cost  of  £;iOI*. 

Tyneside  Engineering  Dispute.— This  long  standing  di.spufe 
seems  in  a  fair  way  towards  .settlement.  A  mass  meeting  of  the 
.Anuilgamated  Society  of  Engineers  was  held  in  Newcastle  on  Tuesday 
to  hear  a  report  from  the  delegates  who  attended  the  crmference  in 
London  last  week  with  the  engineering  em ployer.s,  when  a  provisional 
agreement  was  drawn  up  for  ending  the  strike.  The  terms,  which 
included  acc<'ptance  of  the  redueticms  asked  for  by  the  masters,  and 
the  setting  up  of  a  joint  board,  were  explained,  and  the  men  were 
atl vised  to  accept  the  terms.    The  ballot  takes  place  toda}'.  Friday. 
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Turkey. — Tlie  British  Consul  at  Constantinople  states  that  the 
withdrawal  of  the  prohibition  of  importation  of  electrical  instruments 
has  hecn  oxtendcd  to  telephones. 

Wednesbury. — For  some  time  past  there  has  been  friction  bc- 
iwccii  the  Corporation  and  the  Jlidland  Electric  Corjin.  for  Power 
Distribution. 

For  •••  nmnber  of  years  tlie  Corporation  took  current  in  bulk  from 
the  coni|Kin_v,  but  ultimately  decided  to  generate  their  own  current 
and  to  terminate  the  agreement  with  the  company.  The  latter  (here- 
upon cxfiressed  intention  of  lajing  ni.nins  in  the  borough  for  retail 
supply,  but  owing  to  some  ditficulty  tliis  was  not  done,  and  now  the 
company  has  seryed  notice  on  the  Corporation  who  are  laying  do>yn 
plant  that  they  do  not  propose  to  supply  any  more  electricity.  The 
preparations  made  by  the  Corporation  electricity  department  are  said 
to  be  in  such  a  forward  state  that  it  was  ])ossible  to  take  over  the 
sujiph'  almost  at  a  minute's  notice  without  any  serious  hitch. 

Wimbledon. — An  inquu-y  was  held  here  on  Monday  into  the 
a])i)liration  of  the  Corporation  to  borrow  £0,000  for  the  electricity 
undertaking.  £1.059  was  for  excess  exp  ndilurc  and  i'4.941  was 
for  the  estimated  requirements  for  mains,  sub-stations.  &c..  until 
March  next. 

The  borough  electrical  engineer  (Mr.  H.  Tomlinsojj  Lke)  .s.aid  in 
1906  it  was  estimated  that  for  the  following  three  years  the  Corpora- 
tion would  spend  £17,8S7,  but  £18,0^10  had  been  spent  in  two  years. 
The  chief  reason  for  that  was  that  copper  cost  £IH  per  ton.  instead 
of  £86  as  had  been  estimated. 

Works  Driving. — At  the  recent  annual  meeting  of  Steiner  & 
Co.  (Ltd.),  print  manufactiu'ers.  of  Church.  Blackburn,  the  managing 
director  stated  that  with  a  view  to  economical  and  efficient  working 
the  company  had  incurred  large  capital  outlay  in  providing  electric 
power  [ilant. 

Electrical  Trades'  Football  League.— This  league  will  hold 
its  first  concert  and  presentation  of  medals  on  Nov.  7  at  the  Robert- 
sijn  Electric  Lamp  Works,  Brook  Green.  Hammersmith.  Full  details 
will  be  announced  later. 

Outing. — The  employes  of  the  "  Metalite  "  lamp  department  of 
ihe  Bryant  Trading  Synd.  had  their  annual  outing  on  Saturday  to 
Clacton-on-Sea. 

Athletics. — On  Saturday  last  eight  of  the  employes  of  the  West- 
minster Engineering  Co.  took  ])art  in  a  race  between  Ruislip  and 
Hanger  Hill,  Ealing  (10  miles). 

Six  of  the  starters  tinished  the  course,  the  winner  (Bird)  covering 
the  distance  in  1  hour  2  minutes.  The  time  of  the  second  (Curtis)  was 
1  hour  2J  minutes,  and  of  the  sixth  1  hour  16  minutes.  The  record 
time  for  the  distance  is  57  minutes. 


ELECTRICITY  SUPPLY  AND  TRAMWAY  ACCOUNTS 


Ayr. — The  Council  on  Monday  adopted  tbo  annual  report  of  the 
burgh  electrical  engineer  (Mr.  Roland  Jlarshall)  which  staled  that 
revenue  was  £l:{.030  (decrease  £110).  ICxpcnscs  £14. 0(59  (increase 
£1.8r)7).  Net  deficit  £1.040  (against  a  .surplus  of  £927  in  previous 
year).  There  are  1.204  (1,098)  consumers,  with  .'):'),774  (47,487) 
cipiivalent  S  e.p.  lamjjs.   1.37.'5,192  units  were  .sold  (increase  107,171). 

BarroU'-Jn-Furness. — The  report  of  (he  borough  electrical  engi- 
neer (.\lr.  II.  B.  Burnett)  and  the  aceounbs  of  the  electricity  depart- 
ment for  the  year  ended  March  last  .show  capital  expenditure  £1 10,872 
(increase  £2,027). 

Revenue  was  £12.429  (against  £11,798),  expenses  £6,140 (£5,300) 
and  gross  profit  £5,989  (£6,433).  Interest  absorbed  £3  240  (£3,148) 
and  sinking  fund  £3,540  (£3,257),  resnlting  in  a  dctielt  of  £7^1 
(against  £,'j3  prolit  last  yearj.  There  arc  690  (634)  private  consumers, 
.and  the  total  connections  !ire  69,749  (61,213i  cipuvalent  Sep.  lamps. 
'I'lifre  are  137  (124)  motors  conn'u'ted  with  an  aggreg;ite  horse-power 
of  864  (804).  1,444,631  (1,299,310)  units  were  generated,  433,1-32 
(416,406)  supplied  to  private  <i)nsumcrs  for  ligliling  and  221,830 
(138,173)  for  power  anil  heating,  96,294  (99,043)  for  i'>ublie  lighting, 
&c  ,  and  296,620  (296,125)  for  tniclion.  Total  costs  per  unit  were 
1474d.  (l-356tl.)  and  the  average  price  obUiined  2-8C6d.  (2-912d.).  The 
combined  maximnin  lo.ad  was  892kw.  (870ln\.;  and  I  he  load  factor 
13-41  (12-43). 

Bradford.  The  tramway  accounts  for  the  year  enileil  .March 
last  sliiiH  capital  expcnditiu'c  £918,2.'i7  (iiicrea.si"  £14.8(!!1). 

Hevenue  was  £243,149  (again.'it  £237,511),  expenses  £167,994 
(£164,987)  and  gmss  prolil  £76,154  (£72,525).  After  pro\i(ling  for 
intcre-'t,  instalment-  of  mortgage  luans,  iricomr  tax,  rn  t  of  le.'ised 
lines  and  sinking  finid  contribution,  the  net  prolil  was  £17,238 
(£14,536.  'J'he  population  served  was  337,000  (32^1,000),  47,839,669 
(46,728,977  p.-i"sengors  wore  carrioil,  6,331,007(5,167,261)  car-miios  run 
and  9,638,989  i9,582,871i  units  of  energy  used,  1  73  18)  per  i-ur-milo. 
The  totid  revenue  per  ear-mile  wa"  10-9i46d.  (ll-032d.)  and  working  ox- 
pcuHcs  (including jiowori  7'262<l.  (7403d  ).  The  report  of  the  general 
manager  (Mr.  C  .1.  .Sjienccr)  states  that  I  hero  was  a  decrease  of  nearly 
£800  111  the  cost  of  car  repairs,  althoMgli  a  inncli  larger  <|iiaiility  of 


BLHCTRICITT  SUPPLY  TABLES  AND  DATA, 


The  Series  of  comprehensive  Tables  of  Statistical  and  Engineering 
Data  relating  to  Electricity  Supply  Undertakings  of  the  United 
Kingdom  for  Lighting,  Power  and  Traction,  are  now  completed 
and  can  he  obtained  price  6s.  6d.,  post  free  78. ;  or  printed  on  hard 
paper  at  8s.  6d.  per  copy. 

The  book  contains,  in  addition  to  the  above-mentioned  Tables 
for  the  United  Kingdom,  Lighting,  Power  and  Traction  Tables  of 
Colonial  and  some  of  the  important  Foreign  Electricity  Supply 
and  Tramway  and  Railway  Undertakings. 

The  complete  set  of  Tables  forms  an  exceedingly  valuable  gronp 
of  data  and  statistics  In  a  form  specially  designed  for  ready  refer- 
ence and  comparison. 

An  Index  to  the  entire  Kronp  of  Tables  precedes  the  main  sheets. 


work  was  done,  and  power  exjjenses  have  decreased  £1,666  (or  0-7ad. 
per  car-mile),  due  to  the  introduction  of  meters  on  cars.  The  receipts 
of  the  fjarcels  department  have  increased  from  £5,004  to  £6,023.  The 
report-  states  that  experience  has  shown  that  loof  covers  on  cars  earn 
sutticienfc  money  to  warrant  their  adoption.  100  cars  on  one  side  of  tlie 
city  ha\e  been  fitted  with  ampere  hour  meters,  and  two  cars  fitted 
with  Raworth  regenerative  control  equipments  are  being  tested  in 
service.  The  impregnating  plant  for  motor  field  coils  is  in  operation 
and  is  proving  \ery  satisfactory,  and  will  result  inconsiderable  saving 
in  the  ujjkeep  of  motois.  The  adoption  of  grooved  trolley  wire  on  two 
sections  has  resulted  in  considerable  improvement  in  running. 

Chesterfield. — The  accounts  of  the  tramways  department  for 
the  year  ended  March  last  shows  capital  expenditure  £69.722  (in- 
crease £1.2£)3). 

Total  receipts  were  £12,165  per  cent,  (against  £11,492',  working 
expenses  £6,799,  capital  charges  £4,379,  net  profit  (placed  to  reserve) 
£1,004.  2,449,961  passengers  were  carried  (against  2,302,097  the  pre- 
vious year),  282,228  (275,417)  car  miles  run  and  370,237  units  of  elec- 
trical energy  used  (1-37  per  mile).  Total  revenue  per  cai-  mile  was 
10-34d.     Working  expenses  (including  power)  5-7813d.  (5-32d.). 

Greenock. — The  accounts  of  the  electricity  department  for  tho 
year  ended  .June  30  shows  ca]>ital  expenditure  £160,83"  (increase 
£31.839). 

Revenue  was  £22,820,  working  and  general  expenses  £14,531  and 
gross  profit  £8,4'9.  Capital  charges  were  £3,118,  leaving  £371  net 
profit.  The  total  balance  in  hand  is  £670.  4,236,661  (3,631,346)  units 
were  generated,  74,636  i76,530l  supplied  to  public  lamps,  735.68i 
(861, 524)  to  tramw,ays  and  2,463,801  1 1,743,751)  to  private  consumers. 
I  lie  total  maximum  demand  w.as  2,020  kw.  (1,674  kw. ). 

Kilmarnock. — The  report  of  the  engineer  and  manager  of  I  he 
Corpcpration    electricity    supply   and    tramway   de])artmenis    (Mr 
.\.  H.  Uurbidge)  for  the  past  year  states  that  the  income  of  the  elec- 
tricity dcjiartment  was  £.").. "il3 

Working  expenses  were  £3,050  and  gross  profit  £2,46}.  Capitjil 
charges,  &c.,  were  £2,840  and  net  deficit  £353  (ag.ainst  £831  in  pre' 
vious  year).  Works  costs  were  l'025d.  (l-17d.)  per  unit.  It  is  stated 
that  there  arc  only  three  undertakings  with  lower  works  ccsts,  ;ind 
that  all  three  receive  larger  sums  for  tramway  current  and  pay  less  for 
rates  and  taxes.  There  are  229  (171)  coiisuincrs  with  19,6S0  (15,495) 
eciuivalent  8  c.p.  lamps  connected.  679,235  ;569,589)  units  were  sold. 
Tlic  u  ,  of  forced  draught  apparatus  and  a  cheaper  cla.xs  of  coal  lias 
enabled  the  increased  number  of  units  to  bo  produced  at  an  additional 
working  cost  of  only  £130.  A  large  luimbor  of  metallic  filament  lamps 
have  been  fitted  in  consumers"  premises  during  the  year. 

'j'he  pas.senger  traflie  receipts  of  the  tramways  department  «(ic 
.tS.007  (against  £8.24,')).  the  decicasc  being  attributed  to  trad.- 
deprc.'Jsion.  Ojierating  expeiLscs  were  ili.!.")!!  (i(i.3.">li).  the  incrcas,' 
being  due  lo  increased  repairs  and  mainlcnance  and  liighcr  wagr- 
bill.  There  was  a  net  deficit  ol  il.S.Vi.  due  lo  the  fact  lliata  lull 
year's  sinking  fund  contribution  has  been  dcliited  against  the  Irani 
waysaecouni  for  the  first  lime,  besides  1010  towards  Ihe  cost  .ii 
obtaining  the  provisional  order,  and  12">0  for  depreeiaticn 
2.2!)(>.2r)l  (2. 33 1. 277)  passenger.s  were  carried  and  30(5  170(328..'<29) 
car  miles  run. 

Kirkcaldy.  The  annual  report  on  the  past  year's  working  of  tin 
ti.iniways  <lepartnieiit  states  that  a  scheme  of  innlual  tlironL:li 
running  with  the  Wcmyss  Tramways  Co.  came  into  o|K'ralion  ■■n 
Nov.  14  'asl,  which  obviates  company  and  Corporation  ears  run 
ning  close  together. 

The  same  luimbcr  of  car  miles  are  lo  lie  run  by  the  iiuinicipal  caraj 
on  the  Wcmyss  lines  as  are  run  by  llie  company's  cars  on  the  Corpora- 
tion lines  i)uring  the  six  months'  workingof  this  arrangement  ilonltl 
w  itii  111  the  rcpurl  the  Irallii-  receipts  averaged  lil.  percar mile  highorl 
than  in  the  corresponding  period  of  the  provioiis  year,  which  give*  »r 
ucl  icsuK  of  £767  to  the  good  in  tho  hiilf-ycar.  It  is  claimed  llintj 
Kirkcaldy  is  the  only  town  of  its  size  in  (ireat  llrilain  which  ha 
adnplid  with  success  long  halfpenny  stages  tlu-ougliout  it-s  syslom. 

Melbourne    iVicloria).  -  The  neeonnts  of  tlic  municipal  electricity 
ilcpartmcnl   for  the  year  ended  I'Vb.  2!1.  show  ca|>ilal  expeilditiu 
£.-.10.843  (ineica.Ke  £(i!).,88.|). 

Revenue  was  £92,365  lagainsl  £81,190  in  previous  vear>,  workiiii 
exiHjiisci"  £42,766;(£35,660)  and  gross  prolil  £49,599  (£45,529).  Int^reslj 
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sinking  luml,  Ac,  lequiml  £20,544,  iiii.l  of  llie  liHliince  £18,608  has 
been  phieeil  to  ilepieciHtion  and  iciKwals,  £3,003  tiansfeneil  to  capital 
account  to  locoiip  expcnilitiiio  oouiKctuI  with  cli  ui.;ii>tr  over  con- 
sinners"  installations,  t'70O  paiil  on  accountof  loans  llotation  expenses 
and  discount  and  £6,743  added  to  previous  credit  Ijalance.  There  are 
1,013  motors  connected  (2,847.1  ii.i'.),  an  increase  of  392ii.r.  7,705,695 
units  were  ■;ent!'''»'ed  (increase  936,778',  2,977,183  sold  to  private  con 
snmer^  for  lijihtinj;  (incrca.-e  413,932)  anil  1.680,975  for  power  and 
heating  (increase  457.143),  the  total  sales,  including  puhlic  lighting, 
being  6,259,905  units  (increase  947,748). 

Swansea.  -  .\t  tlica/umal  inspection  of  the  electricity  works  last 
week  the  chairiuaii  of  the  Klectric  Light  coniniittcc  (Coniicilh  r 
.Sinclair)  gave  a  sketcli  of  the  progress  if  tlic  undertaking. 

They  started  eight  years  ag-i  (he  said)  with  96  cousmneis  and  now 
there  were  1,216.  The  initial  capital  expenditure  was  £60,000,  and  at 
the  close  of  last  year  it  was  £144,000.  Tlic  revenue  show  ed  a  propor- 
tionate inerea.sc.  In  tlie  lirst  year  it  was  £4,571  ;  last  year  it  was 
£20,82J.  This  year  the  committee  were  hoping  to  increase  their 
revenue  withoutincreasing  the  cost.  Last  year  the  undertaking  met 
all  its  financial  oMigations  and  they  carried  forrt-ard  a  net  profit  of 
over  £800. 


TRADE  NOTES  AND  NOTICES. 


READY. 

"THE  ELECTRICIAN  "  ELECTRICAL  TRADES' 
DIRECTORY  AND  HANDBOOK.— The  1908  Edition 
of  the  Big  Blue  Book,  price  15s.,  or  post  free  in  the 
United  Kingdom,  15s.  gd.  The  new  and  enlarged  volume 
brings  a  great  mass  of  statistical  and  technical  data 
quite  up  to  date,  and  the  Directorial  Division  has  been 
thoroughly  revised  and  amplified. 

All  branches  of  Electrical  Engineering  and  Industry 
are  fully  treated,  and  Electro-Financial  matters  have 
received  every  attention  in  the  new  volume,  which  aggre- 
gates more  than  2,000  pages.  The  Directory  Division  is 
complete  and  thoroughly  accurate,  and  has  been  com- 
pletely revised.  All  mere  lists  of  members  of  Societies 
and  Institutions  (so  easily  and  cheaply  available)  are 
excluded,  as  quite  unreliable  for  Manufacturers'  and 
Dealers'  purposes.  The  full  set  of  valuable  Statistical 
and  Engineering  Tables,  &c.,  have  been  very  carefully 
revised  and  extended,  and  remodelled  into  handy  book 
form  ;  these  are  included  in  the  1908  Blue  Book,  making 
it  the  most  complete  book  of  the  kind  ever  published. 


TENDERS  INVITED. 

The  directors  of  the  Metro}}olita7i  Railway  Co.,  invite  tenders  tor 
the  supply  of  general  stores,  including  electric  wires  and  cables, 
electric  lamps,  carbons,  fu.ses,  ebonite,  battery  jars,  zincs.  &c.. 
during  twelve  months  ending  Oct.  31,  191)9.  Manufacturers  and 
others  desirous  of  tendering  slionld  apply  to  the  Secretary,  Mr.  R.  H. 
Selbie,  after  llie  •2rii\\  in.st.  for  forms  of  tender.  Patterns  and  samples 
will  bo  on  view  fnmi  Sept.  28  to  Oct.  .'?.  inclusive.  Tenders  must 
reach  the  iSecretary.  32,  Weslbourne- terrace,  Jjondon,  W..  not  later 
than  10  a.m.  of  .Monday,  Oct.  5.     See  also  an  advertisement. 

Tenders  are  invited  by  Snlfnrrl  Kducation  committee  for  electric 
wiring  of  Hallon  Bank  Council  .School.  I'endlcton.  Specifications 
from  the  borough  electrical  engineer  (.Mr.  V.  A.  H.  M'Cowen),  elec- 
tricity works.  Frederick-road.  Pendleton.  Tenders  to  the  town 
clerk  (Mr.  L.  t'.  Kvans)  by  noon  Oct.  ;">.     See  also  an  advertisement. 

Tenders  will  be  received  at  the  ofKce  of  the  Commonweallh  of 
AvKtralia  representative,  72,  Victoria-street,  Westminster,  London, 
S.W.,  until  noon,  Oct.  19.  for  sujiply  and  delivery  at  that  ofhce  of 
four  comjiletc  sets  of  instruments  (signalling  and  j>rotecting), 
necess.ary  for  direct  duple.\  cable  working,  for  the  I'ostmasfer- 
General,  Melbourne.  Forms  of  tender,  &c..  can  be  obtained  at  the 
General  Post  Otticcs,  .'Sydney,  Melbourne,  Adelaide,  Perth,  and 
Hobart,  and  at  the  Commonwealth  oflice  as  above.  Tenders  (on 
forms  siii)plied)  to  Capt.  Collins,  Commonwealth  representative,  72, 
Victoria-street,  Westminster,  S.W.  Further  particulars  are  set  out 
in  an  advertLseinent. 

Tenders  are  invited  for  supply  and  erection  of  a  power  plart  for 
the  General  Post  Office,  .l<;«^jtV/c  (South  Australia).  Tenders,  forms 
and  specifications  at  the  Couumon wealth  Office,  72,  Victoria-street, 
London,  S.W.     See  also  an  advertisement. 


Tenders  are  invited  for  the  supply  and  erection  of  installations  for 
wireless  telegraphy  at  Laiiiii-ixlnn.  Millniuniv.  Kimj  lnhiuil  (Hass 
Straits)  anil  Hindus  fihiiiil  (Fiirneaux  (Jroiip).  Tender  forms  and 
s|)ccilieations  may  be  obtained  at  the  Commonwealth  Ofiicc.  72, 
Aictoria-strcct.  London.  S.W.     See  also  an  advertisement. 

Watford  Council  want  tenders  by  noon  Oct.  6  for  supply  and 
erection  of  .')0(»  kw.  turbo  alternator,  surface  condenser  with  steam 
pump.!i.  switchboard  panel.  economi.ser  and  high  speed  fan  engine. 
Specification,  &c.,  from  the  Engineer,  Electricity  Works,  Watford. 

Hull  Corporalion  invite  lenders  for  one  year's  supply  of  ironwork 
and  of  insulator  bolts  and  cu|)s  for  the  tcleiihone  department. 
Tenders  to  the  Town  Clerk  by  Id  a.m.  Sept.  23. 

llford  Council  want  tenders  by  noon  .Sept.  22  for  su])iily  of  an 
overhead  travelling  crane  for  the  electricity  works.  Forms  of  tender, 
&c..  from  the  Clerk. 

Pontiii>ridd  Council  want  tenders  by  Sept.  21  for  supply  of  small 
paper-insulated  anil  small  vulcanised  rubber-insulated  caliles.  Forms 
of  tender,  &c..  from  the  Fleetricity  Dciiarlment. 

Birmingham  electiLc  supply  dcpartraeiil  want  tenders  by  Oct.  1  for 
12  months"  supply  of  coal. 

Mtlbourne.  City  Council  invite  tenders  for  supply  of  12,091!  ft. 
insulated  copper  cable.  Co])ies  of  specification,  conditions  of  con- 
tract and  forms  of  tender  from  the  agents  for  the  Council  (.Messrs. 
IMcIhvraith,  .McKaeharn  &  Co.  Proprietary,  Ltd.).  Billiter-square- 
buildings,  London,  E.C.,  to  whom  tenders  by  noon  Sept.  23. 

The  Direccion  General  de  Obras  Publicas,  Madrid,  will  receive 
(until  Sept.  26)  offers  for  a  concession  for  tHe  construction  of  an 
electric  tramway  from  the  Plaza  de  Mosen  Verdagner  (\'allvidrera) 
to  Torrente  de  Raventerola,  Barcelona,  to  comjjete  with  an  ofi'cr 
already  made  by  Don  Salvador  Andreu.  of  Barcelona. 

Offers  are  invited  by  Sept.  26  by  the  Direccion  General  dc  Obras 
Publicas  to  compete  with  an  application  by  the  Sociedad  de  Tranvias 
de  Barahma  for  a  concession  for  an  extension  of  their  line. 

The  State  Railway  Administration.  Si.  -Johann,  Saarhriirkrn  (Ger- 
man}') want  tenders  by  11:30  a.m.  Sept.  28  for  supply  and  erection 
of  an  electric  turntable.  Forms  of  tender.  &e.,  from  the  State  Rail- 
way Administration  (Room  218),  St.  Johann.  Saarbriicken,  on  pay- 
ment of  5s.  (not  stamps). 

The  Finanzdeputation,  Hamburg,  want  tenders  by  noon  Sept.  25 
for  supply  of  11  electric  travelling  cranes.  Conditions  of  tender 
(price  15s.)  from  Secretariat  XL,  Finanzdeputation.  Hamburg. 

The  Egyptian  Ministry  of  the  Interior.  Cairo,  require  tenders  by 
noon  Oct.  29  for  erection  and  equipment  of  electricity  supply  works 
at  Zagazig.  Specifications,  &e..  may  be  seen  at  the  Jlinistry  of  the 
Interior,  Cairo. 

Chilton  (Yorks)  Parish  Council  want  tenders  for  an  installation  of 
incandescent  electric  lamps  in  Chilton-lane  district.  Specifications 
from  the  Clerk,  7.  Dene  Bridge.  Ferryhill. 

TENDERS  RECEIVED  AND  ACCEPTED. 

(3n  the  advice  of  their  consulting  engineers  (.\lcs.srs.  Kennedy  i^ 
.Jenkin),  the  Westminster  Electric  Supply  Co.  have  placed  an  order 
for  five  surface  condensers  for  their  new  power  station  in  Horse- 
ferry-road  with  Willans  &  Robinson,  Victoria  Works,  Rugbv,  at 
£7,(172.  1 8s.  Od. 

The  Metropolitan  .Asylums  Board  have  received  25  tenders  for 
installing  a  storage  battery,  booster,  switchboard  and  connections 
on  lioard  the  training  ship  "  Exmouth."  anil  the  tender  of  .Johnson 
&  Phillips  at  £.302  has  been  accepted.  The  other  tenders  ranged 
from  £3(14  (General  Electric  Co.)  to  £715  (S.  Newton  &  Co.).  The 
engineer-in-chief's  estimate  was  £300. 

Stoke  Newington  (London)  Council  have  accepted  the  tender  of 
the  James  Keith  &  Blackmail  Fan  Co.  for  sujiply  and  fitting  an 
electric  fan  and  ca.se,  and  air  trunk  for  ventilating  the  electricity 
station. 

The  order  for  electric  light  fittings  for  the  new  Town  Hall,  Lan- 
caster, has  been  placed  with  Vcritys  Limited  by  the  contractors, 
Calvert  it  Heald,  Lancaster. 

St.  I'ancras  (l>ondon)  Council  have  accepted  the  tender  of  Dorman. 
Long  &  Co.  for  strengthening  the  stanchions  of  the  old  building  at 
Kings-road  generating  station. 

Sunderland  Council  have  accepted  the  tenders  of  Crompton  &  Co. 
and  the  Oliver  .Arc  Lamp  (Ltd.)  for  .supply  of  arc  lamp  carbons. 

Rochester  Council  have  accepted  the  tender  of  W.  S.  Bemrose  for 
wiring  Eastgate  House. 

Worksop  Council  have  accepted  the  tender  of  Elliott  Bros,  for  a 
magnetic  generator  for  use  with  testing  set  at  £8.  5s.  6d. 
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IMPORTANT    NOTICE. 

-♦•-    — 

Extra  Copies  of  "  The  Eleetpician  "  Special  Mining  Issue 
(July  10th,  1908),  are  obtainable,  price  1/-  nett  (post  free 
U  K.,  1/4  ;   abroad  1/6). 


Heckmondwike  Council  have  accepted  the  tender  of  W.  T.  Henley's 
Co.  for  laying  a  cable  to  the  C'o-oi^erative  Society's  wholesale  premises 

Sydne\-  (X.  S.  \V.)  City  Council  have  accepted  the  tender  of  Xoyes 
Bros,  (at  £23.338)  for  a"  battery  of  30(1  Tudor  cells  (cajjaeity  4.000 
amperes  per  hovn-  at  one  hoiu-  rate  of  discharge).  Britisli  Wcstingliouse 
.'i.lMIO  volt  mnlor  charging  l)ooster  set,  two  booster  generators  (each 
to  boo.st  2.1MM1  amjieres  at  l.'VO  volts),  and  a  motor  driven  milking 
booster. 

Sydney  iX.S.W.)  Council  have  al.so  placed  orders  with  Xoyes 
Bros,  for  British  Westinghouse  alternating-current  and  direct  current 
motors  over  o  h.p. 

The  Postmaster-General's  Dei>artnient.  Adelaide.  S.  Australia, 
liave  accepted  the  tenders  of  British  Insulated  &  Helsby  Cables  for 
tlu-ee  switchboards,  and  about  11  miles  of  cable:  W.  T.  Henley's 
Co.  for  8  miles  of  cable  ;  Western  Electric  Co.  for  6f  miles  of  cable  ; 
and  J.  Bartram  &  Son  for  telephones,  switchboards  and  cable. 

Hampden  (Victoria)  .Shire  Council  have  accepted  the  tenders  of 
Britisli  Insulalid  &  Helsby  Cables  for  cables  and  wires  at  £350; 
R.  Hornsby  &  Sons,  suction  gas  plant  at  £1.128;  A.  H.  Wood 
dynamo.  &e..  £l,.57;i  :  and  A.  Kellv,  jioles.  struts,  and  sfw  poles. 
£is;!i. 

-\lell)ourne  ('inuKil  have  accciited  llir  lender  of  Da  vies.  Shepherd 
&  Co..  for  su])ply  of  a  water  meter  for  new  boilers  at  the  electricity 
works. 

An  Order  for  the  Bahamas.— .Messrs.  Crompton  &  Co.  have  re- 
ceived an  order  for  an  electrical  installation  at  Xassau.  capital  of  the 
Bahama  Islands,  (jlaced  by  the  Crown  .Agents  for  the  Colonies  for  the 
electriclightingof  thecity.  The  consulting  engineersare  Messrs.  Preece 
&  Cardew.  The  contract  includes  su|ip!y  and  erection  of  all  station 
plant,  machinery  and  mains.  The  plant  will  consist  of  three  81  b.h.p. 
^  -K.  type  Crossley  gas  engines  and  suction  producer  |)lant.  the  engines 
licing  direct  cou))led  through  flexible  couplings  to  three  Crompton 
standard  continuous  current  interpole  dynamos  each  capable  of 
developing  4.5  kw.  at  200/220  volts  when  running  at  a  speed  of  200  revs, 
per  min.  .All  the  necessary  circulating  water  pipes,  two  electrically- 
driven  centrifugal  |)umps  for  circulating  the  water,  a  balancer  set. 
dealing  with  an  oul-of-balance  current  of  KM)  amperes  in  the  middle 
wire,  and  a  switchljoard  for  the  control  of  the  three  dynamos, 
balancer  and  feeders.  The  mains  will  consist  of  overhead  bare 
(■o]i])er  conductors  carried  on  steel  cross  arms  mounted  on  wooden 
poles,  on  which  brackets  will  also  be  mounted  for  carrying  incan- 
descent lamps  for  street  lighting.  The  contract  includes  the  running 
of  all  .service  mains  to  consumers.  The  .system  of  supjily  will  be 
three  wire  continuous  current,  KM)  volts  for  lighting,  and  2(M)  volts 
for  power.  The  work  of  erection  will  commence  about  the  beginning 
of  October. 

Osram  Lamp  Contract.  Wimbledon  (Surrey)  Council  have 
placed  an  order  with  tlu-Cenerui  Klectric  Co.  for  1,300  high  voltage 
Osram  lamp.s  for  street  lighting,  and  the  electricity  department 
has  decided  to  .substitute  all  incandescent  lamps,  now  u.sed  in 
street  lighting  with  "  Osram  "  lamps.. 

BUSINESS  NOTICES. 

Mcs.srs.  Egertoii  l,iu\|.  ,V  C,,.  |i,,v<-  commenced  business  as  elec- 
trical engineers  and  dealers  in  electrical  supplies  at  South  View- 
crescent.  SlieflTicld.  and  ask  for  price  list.s  fmni  manufacturers  of 
a.c.  and  d.c.  generators,  motors,  transformers,  metallic  (ilamcnl  lamps 
and  small  high  efficiency  balancing  and  auto-transformers.  Ac. 

The  .Armorducl  .Mfg.  (Vi.  state  that  they  have  secured  the  exclusive 
.sale  fortJreal  Britain  and  the  Colonies  of  the  "  firal  "  high  voltage 
metallir  filament  lamp.  The  lamp  is  manufactured  from  40  e. p. 
upwards,  (he  size  being  considerably  below  that  of  any  similar 
lamp  on  the  market. 

Cliax.  K.  Brown  and  H.  Ivan  Ix-wenz.  trading  .is  Hillier  &  Co.- 
mechanical  and  electrical  engineers,  Romsey,  have  dissolved  partner- 
ship. 

The  ofTicial  nddresH  of  (he  Inslitulinn  ol  Kngineers  anfl  Sliip- 
builders  in  Scotland  will  be  .3,  Klmbardi  ereseenl.  f;liis)i..w.  until 
Nov.  Iti.  when  the  new  premises  of  the  Institution  (at  ."m.  lOlnilKOik- 
crescent)  »ill  be  ready  for  occupation. 


Sales  b.V  Auction.      Mi-ssrs.    Fuller.    Hors<'y.  Sons  *     Ca.Ksell    will 
include  in  liiiii  .salr-  by  auction  at   II. ,M,   Dockyard,  Devonporl.  on 


Tuesday.  Oct.  fi.  and  following  days  10  tons  white  metal  and  man- 
ganese bronze,  .'it)  tons  zinc  ashes  and  bottoms.  .'>  tons  lead  skimmiuL's, 
foundry  ashes,  1,200  tons  iron  scrap.  (i(M)  tons  steel  scrap,  gun- 
mounting.s,  50  tons  old  electric  cable,  ((uantity  of  electrical  gear  and 
stores,  two  overhead  travellers,  lathes  and  machine  tools.  &c. 
Catalogues  (6d.  each)  may  be  had  at  the  Dockyard,  and  of  the  auc- 
tioneers, 11.  Billiter-squarc.  London.  E.C.      See  also  an  advertisement. 

On  Wednesday,  30th  inst.  at  1  p.m..  Mr.  Frank  G.  Bowen  will 
sell  by  auction  on  the  premi.ses  (L^nderhill-street.  Arlington-road, 
Camden  Town,  X'.W. )  the  nearly  new  electrical  motor  and  general 
engineering  plant,  including  (5  lathes.  3  spindle  and  other  drilling 
machines.  4  motors  and  dynamos,  tool  grinders.  l)razing  and  other 
forges,  shafting,  inilleys.  belling.  &c.  On  view  day  juior  to  and  on 
morning  of  sale.  Catalogues  may  be  had  f)n  the  premises  and  of 
the  auctioneer.  62a.  Aldersgate-street.  London.  E.C.  (Telephone 
P.O.  18(31  Central.)     See  also  an  advertisement. 

Sale  by  Tender. — East  Stonehouse  L^rban  Council  invite  tenders 
for  the  ]iurchase  of  two  gas  engines,  three  dynamos,  switchboards, 
piping,  belting.  &c..  until  recently  used  for  the  generation  of  electric 
current  at  the  town  hall.  The  plant  may  be  seen  in  working  order 
on  application  to  the  caretaker.  Tenders  by  4  p.m..  Sept.  22,  to  the 
surveyor  (Mr.  C.  H.  Trounce).  Town  Hall.  East  Stonehouse.  Devon. 
See  also  an  advertisement. 

Patents  Development.— The  proprietors  of  the  followmg  patents 
advertise  that  tliey  are  desirous  of  entering  into  arrangements,  by 
way  of  licence  or  otherwise,  for  exploiting  same  and  ensurinc  their 
full  dexelopment  and  piactical  \\orking  in  this  country. 

Patent  No.  20,898/1905  for  '•  Improvements  relating  to  Electrolytic 
Apparatus";  and  Patent  No.  216,6611905  for  "  Improvemontsre- 
lating  to  Sound  Boxes  for  Phonographs,  Telephones  and  the  like.'' 
Applications  to  Messrs.  Haseltine.  Lake  &  Co.,  7  and  8,  Southamptou- 
buildings.  Chaneery-Iane,  London,  W.C. 

Award. — The  Union  Electric  Co.  have  been  awarded  a  medal  of 
the  first  class  for  their  exhibit  of  motors,  arc  lanii)S.  mining  switch- 
gear,  and  measuring  instruments  at  the  Camborne  Mining  Exhibition 
which  was  held  last  week  luidcr  the  auspices  of  the  Royal  CiTUwall 
Polytechnic  Society. 

CATALOGUES,  &c. 

"  Excelsior  "  Conduits,  Fillings,  d-r. — The  almost  universal  ap- 
proval accorded  to  the  metal  conduit  for  electric'  light  and  power 
wiring  has  stimulated  activity  in  this  branch  of  business  to  an  almost 
phenomenal  extent.  The  excellent  publicati(m  just  issued  by  the 
X'ew  Brotherton  Tube  Co..  Wolverhampton,  abundantly  testifies  to 
this  fact.  The  size  of  the  book  will  at  (Uice  commend  itself  to  users. 
It  is  long  and  narrow,  and  the  various  tables  of  (irices.  &e..  arc  set 
out  in  a  manner  which  facilitates  easy  reference.  The  illustrations 
usually  occupy  one  page  and  facing  tliem  is  a  talnilated  .set  of  sizes 
and  i)rices.  The  first  few  pages  are  occupied  by  illustrations  of  the 
various  sho))s  in  the  company's  extensive  works  in  Commereial-road. 
Wolverhampton.  These  |)oint  to  extreme  activity  on  the  part  of 
the  company,  and  from  a  photographic  point  of  view  leave  nothing 
to  be  desired.  (.A  complaint  is  often  raised  against  ])hotographs  of 
ind\istrial  workshojis.  because  instead  of  the  workmen  appearing  as 
.such,  they  are  all  placidly  staring  at  the  camera.)  The  list  deals  first 
with  the  various  sizes  of  conduits,  both  screwed  and  un.screwed 
and  of  different  gauges,  which  arc  manufactured.  Then  follows  a 
number  of  pages  devoted  entirely  to  conduit  fittings  in  the  shape  of 
inspection  and  draw-in  boxes,  angle  boxes  and  elbows.  &c.  Switches, 
ceiling  roses,  wall  plugs  and  combinations  of  the  same  then  receive 
attention,  together  with  speei.d  lampholiler  fittings  aiul  brackets.  All 
these  are  designed  for  conduit  wiring  aiul  lor  tlii'  bringing  of  the  con- 
duit right  into  the  box  it.self.  Distribution  boards,  special  switches 
and  switch  )>lates  also  receive  attention,  followed  by  ironclad  fuses 
and  knife  switches.  Then  come  conduit  acce.s.sories  such  as  eramp.s, 
reducing  nipples,  earthing  clips,  holdfast  wall  sa.dille.s.  \e.  TliP 
se<'tion  devot<'d  to  special  switches  is  made  up  of  a  material  relating 
to  the  celi'brated  Lundberg  combinations  which  will  be  found  very 
useful  by  wiring  contractors.  I'\lracls  are  also  given  from  (he 
l.K.K.  wiring  rules,  the  H.O.T.  regulations  for  medimn  pressures 
and  the  I'hcenix  l''ir<'  Otlice  Kiilcs.  The  I'oneluding  (iO  pages  of  the 
catidoguc  are  devoted  to  a  tal>ula(ed  extract  from  TIk  Ulrclririnn 
Tables  of  Klectrieity  Supply  I'lideitakings  dealing  with  stations  in 
this  eoiwitry  and  the  Colonies.  These  tables,  wliii'h  are  the  copy- 
right properly  of  "  The  Kleetrician  "  Printing  iV;  Publi.shing  Co., 
have  been  in.serted  under  special  arrangement.  Tlu'ir  iiielusion 
certainly  adds  value  to  (he  lirotherton  Co.'s  list,  as  the  columns 
extrai'teil  give  jus(  the  information  regardiii)^  vollajie.  cost  of  cur- 
rent. Ac.,  which  many  electrical  contractors  fretpiently  re(|uire  to 
know.  The  enfnloguo  is  altiigetlier  wurthy  of  the  .subject  with  which 
it   deals. 
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Ga-'i  Knijinit  nmt  l'ro<lini r.i. — -.Messrs.  Havpy.  I'axman  &  Co.,  of 
Colcliostor.  .si'ml  us  their  latest  eatalofiue,  wliieh  is  devoted  to  descrip- 
tions and  particulars  of  their,  special  t y|)cs  of  jias  engines  and  pro- 
ducers. It  is  iiitcrcstinfj  to  note  that  after  50  years  of  the  very 
widest  e.xpi-rience  as  manufacturers  of  steam  engines  and  hollers  of 
all  sizes.  .Mcs.srs,  Davey,  I'axman  &  Co.  decided  five  years  ago  to 
take  up  the  nianufactun'  of  gas  engines,  and  have  recently  put  down 
extensions  of  their  already  large  machine  shop  for  (irodueing  engines 
of  from  "J.l  to  ;{(KI  U.I'.  This  extension  to  the  great  range  of  shops  at 
Colchester  is  eipiipped  with  the  latest  and  hest  automatic  machinery 
for  turning  out  engines  cheaply  and  strictly  to  gauge.  .Ml  the  engines 
arc  of  the  hoiizontal  type,  ami  are  lilted  with  two  flywheels  in  sizes 
above  'iJ  H.e.  In  ihe  same  list  reference  is  made  to  the  "'  I'axman  '" 
suction  gas  plant,  with  which  the  makers  claim  it  is  po.ssihle  to  pro- 
duce Itt  ii.i'.-hours  for  Id.  with  fuel  at  IHs.  (id.  per  ton.  The  wliole 
subject  of  ga.s  engines  and  gas  producer  i>lant  is  of  special  interest 
at  the  present  time,  and  the  new  catalogue  under  notice  is  (lublished 
at  a  peculiarly  opportune  moment. 

'■  Solar  "  Fillings. — Siemens  Bros.  Dynamo  Works  (Ltd.)  have  just 
issued  price  sheet  No.  4.4  lit.  7.  giving  particulars  and  prices  of 
".Solar"  fittings  for  "  Tantahini.  '  "Sun"'  and  spherical  carbon 
filament  lamps. 

Annralinij  Fiiniaccs. — The  British  Insulated  &  Helsby  Cables 
are  .sending  out  pamphlets  Xos.  I'  54  and  1'57  briefly  describing  the 
well-known  Hales  &  I'eard  annealing  furnaces  for  non-ferreous 
metals.  An  illustration  is  given  in  the  second-named  list  of  a  small 
single-ended  furnace  for  jewellers"  use. 

Aulomalic  Xii-l'olt  Release  Circuit-Breaker. — The  accompanying 
illustration  shows  a  new  form  of  automatic  no-volt  release  circuit- 
breaker  for  alternate  cur- 
rent working  put  upon 
the  market  by  Messrs. 
Cecil  Hodges  &  Co.,  Bal- 
four House,  Finsbury 
I'avcmcnt,  London,  E.C. 
From  a  large  and  varied 
experience  in  the  manufac- 
ture of  switching  appa- 
ratus Slessrs.  Cecil  Hodges 
&  Co.  may  be  depended 
upon  to  accurately  gauge 
the  requirements  of  the 
industry  in  connection 
with  the  same.  In  view 
of  the  exacting  conditions 
of  the  Board  of  Trade  and 
the  Home  Office  in  their 
latest  sets  of  rules  and 
regulations  for  the  em- 
ployment of  electricity  in 
factories  and  workshops, 
it  is  well  that  installation  contractors  should  be  provided  with 
designs  which  strictly  conform  to  such  requirements,  and  jjarticular 
regard  to  this  point  has  been  observed  with  the  apparatus  under 
notice.     We  shall  devote  further  space  to  this  subject  later. 

Mtiirdslei/.s  Limilnl. — The  latest  catalogue  issued  by  Mes.srs. 
-Mawdsleys  Limited  describes  the  well-known  dynamos  and  motors 
manufactured  by  this  company  at  their  works  at  Dursley.  Olos.  The 
catalogue  is  of  the  loose  leaflet  form  made  up  in  a  neat  file  with  an 
attractive  cover. 

"  Insinuation  .Vcicv.""— The  latest  edition  of  this  ijuhlicaticm  is 
[irincipally  devoted  to  booming  the  "  Simplex""  electric  sign,  a  new- 
line  with  the  Sim[>lex  Co.  to  which  reference  has  already  been 
made  in  our  column.s.  This  is  a  line  which  should  be  taken  up  well 
during  the  coming  winter.  The  signs  have  been  worked  out  very 
ta.stefully  and  carefully,  i)articularly  in  the  matter  of  the  diffusion  lif 
light,  and  it  is  stated  that  the  face  of  the  sign  is  evenly  illuminated 
throughout.     There  is  also  an  interesting  article  on  lampholders. 

^  G.E.C.  Speciii!itir.s.~T\\e  publication  department  of  the  General 
Klectric  Co.  has  been  very  busy  lately  with  pamphlets,  booklets,  &c., 
relative  to  the  company"s  very  varied  products.  I'amphlet  No. 
LI, 258  deals  with  the  leading  G.E.C.  lines  in  electric  bells,  indicators. 
&v.  It  is  of  a  size  convenient  for  the  pocket  and  should  serve  as  a 
useful  reminder  of  the  prices  and  f(jrms  of  the  most  commonly  used 
articles  in  this  field.  Pamphlet  N  1 ,268  is  a  single  sheet  with  gummed 
edge  for  insertion  in  the  company's  osram  lamp  catalogue.  It  gives 
the  price  of  high  candle-power  lamps  ranging  from  KXI  to  260  volts 
and  from  200  to  400  c.p.  An  interesting  testimonial  is  printed  in 
leaflet  from  which  we  gather  that  a  saving  of  £10.  I3s.  5d.  was 
effected  during  12  months  by  a  Glasgow  tradesman  using  osram 
lamps. 


SPECIAL    NOTICE. 

NOW  READY.  -Vol.  L.\.  „f  "  Tuk  Elki-tkician  "  (1,016  pages), 
Dound  ni  strong  cloth.  I'rice  17.m.  6d.;  post  free,  IBs.  6d.  Also  ready 
Cases  for  Binding.     I'rice  2s.:  post  free,  2s.  3d. 

A  complete  set  of  "  The  Ei.hctkkian  "  (1860-1865— 1878-1908)  can 
be  supplied.  A  number  of  odd  volumes  and  some  odd  old  back  imm- 
bers,  to  help  in  making  up  complete  sets,  are  also  now  availabln. 


Distribution  Board.'i.—We  have  received  from  Simplex  Conduits 
Ltd.  a  copy  of  section  D  of  their  catalogue  which  gives  particulars 
and  prices  of  distribution  boards  and  swilchgear.  For  some  years 
the  company  have  devoted  a  largi-  department  to  the  manufacture 
of  distribution  boards  of  all  descriptions  and  to  meet  all  require- 
ments.    The  de|)artment  has  now  been  extended,  and  the  company 
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Simplex  Distribution  Bo.\rd. 

are  prepared  to  manufacture  fuses  to  any  specification  or  require' 
ments,  and  of  any  capacity.  In  the  present  catalogue  a  v\  ide  range 
of  distribution  boards,  switches  and  fuses  is  listed,  and  the  company 
state  that  they  have  adapted  all  their  better  quality  boards  for  use 
with  enclosed  fuses.  The  illustration  shows  a  distribution  board 
suitable  for  .3-10  ampere  circuits,  with  d.p.  fu.se,  and  wood  case  of 
best  (juality. 

Spiral  Chucks. — JNIi-.  George  Taylor,  Bartholomew-street,  Bir- 
mingham, forwards  a  copy  of  his  latest  list  of  spiral  .self-centring 
chucks  which  evidently  have  a  considerable  vogue  amongst  manu- 
facturers. The  feature  of  the  device  is  simplicity  of  construction 
and  absolute  certainty  of  action,  all  the  parts  subject  t<i  wear  being 
hardened. 

Surrei/imj  Inslruinenls. — A  new  list  of  surveying  instrmnents 
issued  by  .John  Davis  &  Son.  Derb\-,  will  interest  many  of  our  readers. 
All  the  company"s  well-known  standard  transit  theodolites,  levels, 
miners'  dials,  &c.,  are  described.  , 

Time  Switches. — We  have  received  from  .Messrs.  \'enner  &  Co.  a 
copy  of  section  8  of  their  catalogue,  which  deals  with  l.vpe  B switches, 
which  are  u.sed  principally  in  connc<-tion  with  the  two-rale  .system  of 
charging.  It  is  stated  that  this  .system  is  ra])idly  advancing  in  favour, 
and  the  firm  have  now  on  their  books  between  70  and  80  statiims  that 
have  the  .system  in  use.  It  is  also  claimed  that  the  Wnner  switch  is 
the  only  one  which  has  received  Board  of  Trade  approval. 

.4rc  Lamp  Accessories. — The  use  of  arc  lamps  for  external  work  is 
greatly  facilitated  by  the  experiment  of  .some  form  of  hoisting  and 
lowering  gear.  The  publications  just  i.ssucd  by  the  Union  Electric 
Co.  (Nos.  1,404  and  1,405)  will  be  found  to  contain  some  interesting 
particulars  of  this  class  of  apparatus,  and  we  commend  the  list  to  the 
users  of  arc  lamps  generally. 

Lamp  Catalvgue. — .\  handsome  catalogue  is  shortly  to  be  issued  by 
.Mes.srs.  Drake  &  Gorham.  66.  \'ictoria-strect,  Westminster.  S.W. 
It  is  principally  devoted  to  the  subjects  of  mclal  lilanu'Ut  lam|)S. 
Tantalum  and  Osram  patterns,  and  switches  and  switchboards  for 
small  ca])acities.  'I'he  lighting  section  of  the  catalogue  has  been  very 
well  done.  Full  details  arc  supplied  of  the  various  sizes  of  the  metal 
filament  lamps  mentioned,  and  there  are  also  details  of  the  special 
fittings  with  which  the  distribution  of  light  from  these  lamps  is  made 
more  effective.  There  is  a  good  illustration  of  the  applicability  of 
Tantalum  lamps  for  street  lighting.  The  list  is  made  up  of  a  number 
of  loose  sections,  and  these  are  bound  in  a  useful  cover  so  that  addi- 
tions can  be  made  from  time  to  time. 
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BANKRUPTCIES,  LIQUIDATIONS,  &c. 

A  meeting  to  receive  an  account  <>i  tlie  windina  u])  of  the  British 
Uralite  Co.  (Ltd.).  will  be  held  on  (Jet.  13,  at  16,  St.  Helens-place. 
London,  E.C. 

A  meeting  to  receive  an  account  of  the  winding  up  of  the  Lan- 
cashire Electric  Sui>ply  Co.  (Ltd.)  will  be  held  on  Oct.  2(1  at  1, 
Chapel-walks,  Manchester. 


PATENT  RECORD. 


APPLICATIONS  FOE  PATENTS. 

Note. — The  undc~mcntioned  Applica(ioius[exc':pt  those  marked^)  are  no 
open  to  public  inspection  until  after  acceptance  of  Complete  Specificatio)!" 
Those  marked  t  are  open  jor  insjieclion  12  months  ajter  the  date  attachul 
to  them,  if  they  have  not  been  published  previoudy  in  the  ordinary  course. 
Names  within  parentheses  are  those  of  communicators  of  inventions.  \Vhen 
Complete  Specification  accompajiies  aj>plicalion,  an  asterisk  is  affixed. 

May  20.    1908. 
10.918  Bevis  &   CoATES.     Electrical  ignition  apparatu.«:. 
10.928  TrRNER.     Protection  of  electrical  cii'cuits  and  apparatus. 

May  21.  1908. 
10.997  Garfitt  &  Baxter.     Electrically  lighting  the  mouth  and  cavi- 
ties during  dental  or  other  surgical  operations. 

11.029  Applebv  &  Drew.     Automatic  call  bo.ards  and  apparatus. 

11.030  Hodgson.     Switches  for  electric  lighting. 
11.035  New  Ignition  Synd.  &  Saxdy.     Batteries. 
11,001   Gkeville.     Electric  break  or  interrupter. 

11,064  Tdiar  &  VON  Dreger.     Starting  switches  for  electric  motors. 

(Date  applied  for.  o/6/07.)*t 
11.068  RoUTiN.     Electro-mechanical  regulators  for  electric  generators, 

electric  furnaces  and  the  \\ke.     (Date  applied  for.  21/.5/07.)*t 
May  22.  1908. 
11.099  Hamilton.     Apparatus  for  transmitting  telegraphic  signals.* 
11,106  Joel.     Portable  electric  lamps. 

11,119  Bachten  &  Gallay'.    Dynamo  for  motor  cars  and  other  vehicles.* 
11.128  Hankin.     Electric     heating     apparatus.     (Date     applied     for. 

27/.5/07.)*t 

11.134  &  11.136  Steckel  &  Thompson.     Induction  clutches.* 

11.135  Brown.     Telephony  and  telegraphy. 
11,1.53  Patersoj*  &  Porteous.     Cables. 

11.1.58  .To>ES  &  Bowler.     Appliances  for  notifying  the  extinction  of  a 

lamp  or  other  flame  and/or  automatically  replacing  it  by  an 

electric  light. 
11.161    B.T.-H.  Co.  (.A.E.G.,  Germany).     Dynamo  electric-machines.* 
11,163  Petersen   &    Callender's  Cable  &  Construction  Co.     .Sirb. 

marine  signalling  cable. 
11,170  Brooks  &   .-Vi.ston.     Induction  coils. 
11,175  K'im.ER  &■  KiiiiiER.     Electromagnetic  switch  for  tramway  lines.* 

May  23.   1908. 
11,183  Thomas  &  Thomas,     (.'ircuit-brcakcrs. 
11,191   .Mabbett.     (Jenerating  electric  light  or  power. 
11,193  ,M(  Kaig.     Electric  ring  game.* 

May  25.   1908. 
11,288  Baker    &    GrNSTONE.     Mercury    interrupters    for    alternating' 

currents. 
1 1,299  Ki.lNGELFi'ss.     Measurement  of  intcn.sily  and  tension  of  currents 

delivered  by  an  iiultiction  coil.* 
11,3.36  Elk(  TKic  CoN.sTRrtTinN  Co..  &  BrcHANAN.     Dynamo-electrical 

machinery,  .subject  to  lliu'tuation  of  load. 
11,339  PiciiLER.     Firing  mines  and  the  like  by  electricity. 
11.344   B.T.-H.  Co.  &  Dawson.   Electrical  power  transmission  systems. 
11,315  B.T.-H.  Co.  ((;.E.  Co..  U.S.).       Control  of  electric  circuits  and 

apparatus. 

11.346  Gi'ii.LOT.     Insulators  for  over-head  systems.     (Date  a|ipli(rl  fi.r, 

10/10/07.)*t 

11.347  Merz  &  Rkd.man.     Conductor  rails. 

.May  26.   1908. 
11,394   (IKLING.      Klcctricalrelay  a|iplications. 

1 1,404  EmicfMBK  &  ICvERiTT.      Protective  devices  for  electric  circuit.s. 
11,432  Untekbkhg   A    HEi.Mt.p;.     .Magiieto-cloctrie   ignition  apparatiiH. 

(Date  a|iplicd  for.  6/l2/07.)*t 
ll.HiO   B.T.  II.  Co..  &  lioBEitTsoN.     Incandescent  lamps. 

May  27.   1908. 
11.191)   KARtiKTT  &    Fr!ItGI'SON.      ICIcclrirnlly   liented   laundry   irons. 
11.51!   SrKMKNS    Bros.    &   Co.    (Siemens   &"  Halskc   .\.-G.,   Gcnnnny.). 

lOlectrical  contacts.* 
11,512  SiKMKNS    I'.KOS.    Dv.SAMO    WoiiKS,    I'avnk.    iV    Si  III  ri-.      Switch 

iirranKcmeiits  for  starting  electric  motors.* 
11.517  SiEMKVH-Si  HI  iKHinWKBKE      G.M.B.II.       Continuous      .uirroi 

machines.     (Date  applied  for,  27/7/07. )*t 
.May  2H.   1908. 
1L.554.Ia(K    a-    Robertson.     High-tension    distributors    for    cleitric 

ignition. 
ll..)5N  Barnes  ( Brenliuicr,  Germany),  Compounding  ultcmaling  current 

generators. 
11,564  Ci:nniN(iham.     Steadier  for  arc  lamps. 


11.584  Best.  Best.  &  Best.     Electrically  igniting  miners"  safety  lamps. 

11..5SI>  Heinrichsdorff.  Igniting  carriage  gas-lamps  by  hiduccd 
current.* 

11. .592  Gray'.     Dynamo-electric  generators  and  motors. 

11.595  &  11,59()  Drake  &  Smith.     Magnetic  clutches. 

11.600  Rittersberg  &  Ribert.  Filaments  of  Chuiese  ink  for  incan- 
descent lamps.     (Date  applied  for.  30/10/07. )*t 

11,603  Siemens  &  Halske  (A.-G.)  Tungsten  filaments.  (Date  applied 
or,  8/6/07.     ( Addition  to  1 6,489/07.  )* 


NEW  COMPANIES,  8TATDT0RY  RETUfiNS, 
MORTGAGES  AND  CHARGES,  &o. 


NEW  COMPANIES. 

BASTIAN  QUARTZ  LAMPS  (LTD.)  (99,444).— Reg.  Sept.  8,  capita 
£6,100  in  6,000  preference  shares  of  £1  each  and  2,000  deferred  shares 
of  Is.  each,  to  accpiire  from  C.  O.  Ba.stian  certain  British  patents 
relating  to  vapour  electric  apparatus,  to  grant  licences  in  respect 
thereof  (and  particularly  a  licence  to  the  Brush  Electrical  Engineering 
Co.)  and  to  carry  on  the  business  uf  electricians,  manufacturers  of 
electrical  lamps  and  apparatus,  etc.  Reg.  by  \V.  T.  Hick,  2,  Church- 
court,  Clement's-lane,  London,  E.C. 

STATE  OF  BAHIA  SOUTH  WESTERN  RAILWAY  CO.  (LTD.)  (99,497)- 
Reg.  .Sept.  11,  capital  £200,000  in  £1  shares,  to  adopt  certain  agree- 
ments to  carry  on  the  business  of  constructors  and  workers  of  rail- 
ways, tramways,  telegraph  and  telephone  lines,  &c.,  in  Bahia  or  else- 
where in  Brazil,  to  generate,  supplv  and  use  electricity,  Ac. 

STATUTORY  RETURNS. 

KIDDERMINSTER  &  DISTRICT  ELECTRIC  LIGHTING  &  TRACTION  CO. 
(LTD.)— Capital  in  return  to  .May  14  is  £100.000  in  £10  shares  (5.000 
preference),  of  which  4,700  ordinary  and  3,000  preference  have  been 
taken  up.    £77,000  has  lieen  received.   Mortgages  andcharges.  £27. 500- 

NEW  GENERAL  TRACTION  CO.  (LTD.)— In  return  to  July  14  capital 
is  £370,000  in  50,000  preference  and  24,000  ordinary  shares  of  £5  each, 
all  of  which  ha\e  been  taken  up.  £5  per  share  has  been  called  up  on 
the  preference  and  £250,000  has  been  received.  £120, OCO  is  considered 
as  paid  on  the  ordinary.     Jlortgaafes  and  charges,  £325,700. 

UNITED  ELECTRIC  TRAMWAYS  OF  MONTE  VIDEO  LTD.)— Keturn  to 
Jan.  29  gives  capital  as  £800.000  in  40.000  preference  and  40,000 
ordinary  shares  of  £10  each,  of  which  35,250  preference  and  33.600 
ordinary  have  been  taken  up.  £70  has  been  received  and  £683,430  is 
considered  as  paid  on  35,243  preference  and  33.600  ordinary.  Mort- 
gages and  charges.  £800,000. 

MORTGAGES  AND  CHARGES. 

BRUSH  ELECTRICAL  ENGINEERING  CO  (LTD.)— A  trust  deed  dated 
Sept.  4,  1908,  to  secure  £125,000  urior  lieu  debenture  stock  has  been 
registered.  Property  charged  :  Freehold  and  leasehold  property  in 
Loughborough,  Leicestershire,  and  the  company's  other  as.sets,  pre- 
.sent  and  future,  including  uncalled  ca])ital.  Trustees,  Electric  & 
General  Investment  Co. 


CITY  NOTES. 


MEMORANDA  (.Sept.  10).— Bankrato  2iper  cent,  (since  M.ay  28, 1908). 
Price  of  silver,  2<I,V,d.  per  oz.  Consols  ,85 ^ — 85]'  for  money  and 
851,S  -851,;  fo''  accouiit.  Consols  Pay  D.ay.'Oct.  1 ;  Stock  and  Shares 
Continuation  Days,  Sept.  28  and  Oct.  13  ;  Ticket  Days,  Sept.  29  and 
Oct.  14  ;  Pay  Days,  Sept.  30  aiul  Oct.  15. 

Prices  of  AIetals  (London).  —  Copper,  cash,  603  !  throo 
months,  61^.  Lectd,  English,  13^-13;  ;  foreign,  13|— ISi";, 
Spelter,  foreign  cash,  laj.  Tin,  Fine  "Foreign,  130 ij,  three  months, 
132.     Iron,  Clovoland,  cash,  51/4-51/5,  three  mouths,  51,0  -Sl/U. 


ANGLO  ARGENTINE  TRAMWAYS  CO  (LTD.) -The  directors  have  de- 
clared an  intciim  dividend  to  .lunc  30  of  5s.  per  share  on  the  non- 
cumulative  secoiul  preference  shares,  being  at  the  rate  of  10  per  cent, 
per  annum  (less  taN',  payable  Oct.  1. 

Meetings  of  the  various  classes  of  shareholders  were  held  on  Wed- 
nesday, at  which  resolutions  were  passed  giving  the  directors  further 
powers  with  regard  to  the  .-disorptioii  of  other  uni'ertakings  in  the 
Ari;ontinc.  The  (■liairmaii  (Mr.  .1.  It.  Coucannon)  said  they  now  hold 
the  whole  of  the  sh.'oc  capital  of  the  Buenos  .\yrcs  Electric  Tramways 
Co.,  and  it  was  desirable  that  they  slioidd  cau.^e  that  coin|>aiiy  to  bo 
woundup  as  soon  a.s  possilili'  with  a  view  to  the  whole  of  it.s  :»,s,sels 
being  merged  into  the  Anglo. Argentine  Co.  To  etl'cct  this  it  was 
necessary  to  place  the  board  in  a  position  to  providi'  funds  to  jwy  off 
the  200,000  liist  5  per  cent,  and  the  80,000  second  5.\  percent,  ilc 
iK'Utuics  of  the  liuiiios  Ayics  Klcctrii'  Tramways  Co. 

BABCOCK&  WILCOX  (LTD.)  The  tlircctors  have  declared  an  intoiim 
dividend  of  8  pi'rcciit.  fur  I  lie  bill  y.ar  ended  .lime  30. 

NEWCASTLE  &  DISTRICT  ELECTRIC  LIGHTING  CO.  (LTD.)— The  direc 
tors  liMxe  deeidid  leii  to  pay  an  interim  dividend  for  the  half  year. 

STOCK  EXCHANGE  NOTICES  —The  Stock  E.\chaiige  committee  lia\e 
been  asked  to  giant  (piotatioiis  to  81,115,000  .idditional  consolidated 
mortgage  5  |>cr  cent.  60  ye.\i  Sl.OOO  coupon  bonds  of  the  I/nrnmi  /iVi.  ■ 
trie  Uaihi-ay  ('o.and  $400,000  mlditional  general  cmisolidat  xl  first 
mortgime  6  i)er  cent.  60  year  gold  bonds  of  the  .V'miVo  Tramvajfn  Co. 
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ELECTRIC  TRAMWAY  AND  RAILWAY  TRAFFIC 
RECEIPTS. 


Line 


Week 

ended. 


AlKriJeen  Oorpor«tlon  Sopt. 

Alrdrto  

An^io-Argontine 

Ayr  CoriHjration 

Biikor  St.  &  Waterloo  B7.... 

BarDdley 

Barrow  

Bath  Klociri^  Trara^,  Ltd.- 
Birkenhuad  Corporation  ... 
Birmiugtiam  Corporation.. 

Birnungbam  A  Mid Au;;. 

Blackburn  Corporation Sept. 

Blackpool  Corporation 

Blackpool  and  Fleetwood... 

Bolton  Corporation 

Bombay     Aug. 

Bournemouth  Corporation.- 

Br«dford  Corporation I  Sept. 

Briffhton  Conwratlou    I       „ 

Bristol  Tr&mn  &  Carriage...        „ 

Bumloy  Corporation |       *, 

Burton  Corporation    1       ,, 

Bury  Corporation   ,, 

Calcutta  Tramways  Co ,, 

Camborne-Kedrutb     | 

Cardiff  Corporation   

Oavehill 

Central  London  Railway  ... 
CbaringC.,Eu;jtoa&  H'8t«ad 
Chatham  «t  Dist.  Lt.ltys.... 
City  &  South  London  Kly... 

City  of  Birmiugbam  

Colchester  Corporation 

Cork  Klfctric  Trams  Co.  ... 

Croydon  Corporation     

Devonport  &  Dist.Xrama... 

DoTer  Corporation 

Dublin  &  Lucan  Railway... 

Dublin  United 

Dudley-Stourbridge    

Duniiee  ('orpdration 

East  Ham  Council 

Exeter  Corporation 

Falkirk  and  District  

Qateshead  &  Dist.Xrama... 

Glasgow  Corporation 

OI088OP 

GravesL-nd— Northfleet 

Great  N  orLhern  &  City  RIy.. 
Gt.  Northern,  Piccadilly, &c 
Greenock  i&  Port  Glasgow... 

Hartlepool  Tramways    

Hastings  Elec.  Trams  Co.... 

Hong  Kong  

Huddert>li'_'ld  Corpn 

Hull  Corporation 

lUord  District  Council 

Ilkeston  District  Connoil ... 

Ipswich  Corporation 

Isle  of  Thanet  Co 

Jarrow    

Keigbley  Corporation    

Kidderminster  ■&  District... 
Kilmarnock  Corporation  ... 
Lanarkshire  Trams  Oo.    ... 

Lancashire  United 

Leamington 

Leeds  Corporation 

Leicester  Corporation    

Leitb  Corporation 

Lincoln  Corporation  

Liverpool  Corporation  

Liverpool  Overhead  RIy.  ... 
•London  County  Council  ... 

London  United  

Lowestoft 

Maidstone  Corporation 

Mersey  Railway  

Mcrlbyr 

Metropolitan  Dist.  Railway 
Metropolitan  Klec.  Trams... 

Middleton 

Nelson  Corporation    

NewcJstie-ou-Tyne  Corp. ... 

Newport  (Mon.)  

Northampton  Corporation. 
Oldham,  Ashton  ^  Uyde... 

Oldham  Corporation 

Penh  (N.lJ.)Corporation  ... 
Perth  (W.A.)  Elec.  Trams... 

Peterborough   

Portsmouth  Corporation  ... 

Potteries    

Preuton  Corporation 

Botherham  Corporation   ... 

Rothesay  

balford  Corporation    

Bbeeroess 

Bbeffleld  Corporation 

Singapore  Trams  

South  Metropolitan    

South  Staffs 

Southend  Corporation  

Sontbi«rt  Tramways 

btaIyb-.l«..-,H>.l.:,A;c..Jt.Iid. 
Banderland  Corporation  ... 

Sunderland  District 

Swansea  Trams  

Taunton    

Tynemouth  and  District  ... 

Tyneside  Trsms  Co 

Wallasey  District  Council... 

Walball  Corpn 

Warrin^^ton  Corpn 

West  Ham  Corpuration 

Weston-supt'r-Maro    

Wolverhami»ton  Co 

Wolverbumpton  Corpa 

•Worcester 

Wreiham  

Yorkshire  W.R.  Trams...!. 
Yorkshire  Woollen  District 
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1,4U1 

318 

35.139 

8U8 

S.U3U 

1«8 

378 

843 

1,W9 

6,333 

8«7 

1,076 

3,011 

1,198 

8,381 

il33,9tll 

4,'6i3 
1,0.^3 
i.ViS 
1,239 
368 
1,136 
ltli,366 

3,363 

84 

8,337 

3,360 

903 
3,179 
3,675 

331 

471 
1,433 

495 

150 
5.S85 

886 
1.391 

907 

372 

1V617 

17,103 
133 
226 

1,394 

5,040 
519 
371 

1,456 
t8,089 

1,528 

2,436 
435 
142 
449 

1,267 
107 
153 
132 
119 

1,179 

1,393 
181 

6,450 

2,130 

500 

116 

10,767 

1,391 
24,597 

7,657 
337 
320 

1,846 
332 

9,13U 

5,939 
331 
131 

3.718 
611 
489 
61j 

1,865 
154 

1,357 
135 

2,402 

1,813 
765 
635 
32] 

4,463 
C9 

5,430 
$9,617 
798 
ail 
633 
33o 
759 

1,115 
451 
993 
46 
SSO 
393 
931 
630 
374 

3,118 
307 
434 
79U 
309 
113 

1,193 
927 


Ins. 

or  Doo, 

(o) 


AOSUSATl 


No.  all 


Amounk 


Ino.  or 
Deo.  (a) 


£ 

-  181 

19 
+    7,930 

23 

+       935 

3 

33 

-  no 

38 

+         61 

4 

-  353 
769 

-  338 

99 
+  r4,956 

-  '"333 

-  115 

-  467 
315 

13 
+  157 
-111,501 

-  '"  CI 

6 
+  3,734 
+  935 
+  76 
+         30 

-  136 

-  35 
65 

-  140 

-  ■      21 

-  "  10 

-  1,797 

-  103 
+         74 

53 


34 

1,643 

16 

58 

283 

1,335 

151 

74 

326 

$J31 

137 

17 

36 

11 

48 

93 

27 

4C 

31 

8 

320 

229 

3 

561 

135 

41 

4 

500 

149 

3,085 

459 

16 

'"lOJ 

2 

2,063 

352 

49 

53 

305 

67 

9 

60 

203 

26 

11 

6 

188 

56 

67 

46 

22 

351 

8 

210 

$311 

110 

6 

20 

62 

150 

3U5 

40 

111 

7 

61 

108 

17 

34 

15 

203 

GO 

68 

43 

34 

18 

66 


31 
34 
34 
23 

34 
33 

S3 
2t 
42 
24 
21 
J34 
11 

24 
33 
11 
11 
36 
11 
33 
10 
36 
24 
36 

10 
10 

35 

tl7 
34 
31 

35 
IS 

37 
35 
11 
11 
35 
35 
11 
37 
34 
31 
23 
33 
34 
35 
35 
10 
35 
17 
36 
36 
35 
21 
11 

1117 
34 
36 
11 

(25 
36 
50 
31 
11 
35 
11 
3.) 
35 

§24 
31 
31 

§23 
35 
21 
17 
37 
35 
31 
35 
10 

l-'3 
35 
21 
35 

t25 

35 
36 
34 
35 

(21 
34 
45 
35 
35 
36 
10 

§23 
37 
33 
23 
35 
35 
11 
35 
35 


£ 

33,303 

7,836 

716,516 

7,038 

31,406 

6,277 

8,837 

36,841 

160.656 
38,543 
38,175 
35,4^3 

57,084 
il,170,3m 

llli726 
34,355 
183,875 
39,t03 
6  681 
39,0u0 
11513,111 

53,523 
3,393 
78,034 
35,345 
27,1113 
33,<21 
97,588 
3,393 
16,720 
31,838 
16,393 

1,6.'.6 
61,769 
39,693 
30,765 
20,981 

7,9(4 

35,607 
351,911 

5,620 

7,543 
14,114 
r)3,3r6 
18,926 

8,698 
15.639 
$391,786 
39.197 
57.815 
10.60S 

3,401 
10,174 
29,390 

3,816 

1,731 

4  118 

2,713 
46,674 
48,640 

6,013 
161,474 
35,194 

9,711 

3.893 

383,621 

16.088 

793.707 

346,439 

10,387 

4,869 
30,260 

7,450 
96,306 
200.450 
13,037 

3,429 
93,009 
16,379 
11,479 
21,103 
49,630 

2,800 
50,615 

4,533 
53,634 
63,705 

7,7fO 
14,503 

8,533 
114,334 

3,051 
138,415 

38,617 
31,018 
12,111 
10,278 
19,313 
39,25 1 
31,645 
33,436 
1,470 
8,495 
4,137 
33,429 
19,663 
8,893 
51,i03 
6,574 
10,108 
12,418 
9,'.<33 
3,619 
45,369 
33,410 


£ 

120 

57 

134,178 

24 

6,475 

369 

396 

1,911 

5.4(8 
811 
691 
761 


4-  922 

■i  B226,569 


598 
4tO 
3e5 
611 
513 
1,683 

Kr,67: 

603 

233 

25,194 

7.825 

1.128 

i.ieo 

S23 
162 
565 
466 
37 

79 

18,457 

1,252 

1,394 

1,213 

171 

'      142 

2,960 

299 

1,154 

3,272 

10,82u 

4,684 

1,716 

1,448 

§13,667 

20 

34 

599 

34 

305 

629 

494 

57 

226 

185 

3,345 

3,204 

373 

3,888 


ELECTRICAL  COMPANIES'  SHARE  LIST. 


7.695 

3,354 

86.120 

2,114 

136 

430 

66 

13.870 

37,728 

417 

260 

6,102 

1 ,040 

655 

202 

4t2 

145 

1.127 

29 

f8 

1.107 

414 

56  1 

43 

1 

55 

1,003 

309 

693 

810 

619 

516 

6,046 

1,676 

1,121 

87 

6S3 

481 

965 

1,169 

146 

3,017 

9 

694 

1x3 

63 

12 

"i,135 


{a)  Thpse  compHneoiu  are  with  tho  corresponding  period  last  year,      §  Plu»  3  d»y». 
Plu8  3d«jB.     •  Partly  cleotriop'.      I  Minus  3  Ssys      ;UlaoB»daj9. 


u   tAfiT 

g  Dm- 


10 

6/0 

10 1  «/e 

10|  6/0 

st.i  m 

6|  3/8 

St. 

*a 

5 

4/6 

6 

8/6 

8t. 

tz 

ei  2/6 

t;  2/3 

St.    4% 

6!  2/8 

6    2/0 

St.l  41% 

10    6/0 

10 1  6/0 

St. :  6% 

st.i  4J% 

6    2% 

6|  6% 

10 j  4/0 

lot  60 

St. 

HZ 

St. 

HZ 

6 

3/6 

5 

2/6 

St. 

4« 

5 

4/8 

6 

4/0 

6 

67. 

t. 

tz 

St. 

iX 

St. 

HX 

3 

1/6 

6 

3/0 

St. 

iZ 

6 

2 '6 

5 

2/3 

St. 

HZ 

St. 

HZ 

100 

HZ 

10' 4% 

100    4J% 

6,  8% 

6    6% 

100    4% 

i;  3% 

100    4J% 

10    6,0 

6    2,6 

St.    n 

6    6/0 

6    3/6 

St.    3}% 

6     .. 

St.     4% 

6    4/0 

1    0/6 

1 

wm 

St. 

HZ 

6 

3/6 

6 

2 '6 

st.i  HZ 

t    6/0 

6 

2/3 

NAME. 


ELECTRICITY  SUPPLY. 

Bonrnemouth  ft  Poolp  YAoc.  Stip.  Ord 

Do.     44  i>or  Cent.  Cum.  Pref 

Do,     6  per  Cent.  Cum.  Sceond  Pref. 

Do.    H  P'"'  Cent.  Ueb.  Sloek  (red.) 
Bromley  (Kent)  El.  Lt.  &  Power  Shares 

Do.  Do,  1st  Det)i>. 

Brompton  ft  Kensington  Elec.  Sup.  Ord 

Do.     7  per  Cent.  Pref. 

Central  Elec.  Snp.  CoAX  Onar.Db..Stock 
Charin|:CroB8(W.EndftCity)Bl.Sup.Co, 

Do.     41per  Cent.  Pref.  

Do.     4  per  Cent.  Deb.  Slock  (red. ) 

Do.     City  Undertaking  4*%  Cm.  Prel. 


tChelsea  Electric  Supply  Ord. 

"  Hu.     4i  per  Cent.  Del).  Stock  (rod.) 


Price 
Wed.. 

Sept.  IG. 


10  -loj 

9J-10 
wj-1'8 

lOl  —104 

4}-6 
91;  -99 

99  -lui2 
Si-4 
4  -4J 

33  -90 
f»-4 
■4-31 

10J-lu3 
9J  -101 

12  —13 
122  —125 
101  —104 
2J— 3 
Si- 41 
Ik  -t.J 

103 -luj 
107   -llo 

99  -1J2 
45-61 
6  —64 

97  — lUO 

6  — ej 

n-H 

6  -ej 
94  -97 


llATK  X 

YIILD- 

ED, 


£  B. 
6  13 
4  10 
6  6 
4  6 
6  10 
4  11 
6  3 
4  13 
8  18 

e   5 

0 
1 

12 
18 
7 


DITIDKND 
DOR. 


I',;-, 

lOD 


M 


4% 
6/6 

HZ 

HX 

n 

iX 

i% 

3/0 
f>% 

HX 
H 

i% 

4? 

2/6 

4? 

li% 

6/0 

6% 

6% 

6'/ 

ii 

6/0 


lo'  6/0 

10 1 


Do. 
Do. 

Oo. 

Do. 


10 

St. 

6 

St. 

10 

IC 

St. 

6 

St. 

10 
St. 

10 

It 
St. 

10 
St. 
St. 
St. 

1 
1 
1 

St. 

St.  I 
St. 

St.l 
St. 

St.  I 
St. 
St. 


0/9 

it 

4/0 

HX 

H 

6/S 

HX 

i'x 
e/o 

6/. 

*x 

6/0 
*X 


0/6 
HZ 

iX 

if/. 

HX 

si% 
HZ 


Do. 
Uo. 
Do, 
Do. 
Do. 


98  -102 

80  -90 

i-n 

4J-4S 
8a  -92 
41-4} 
4* -5 
106'— 109 
f4  -89 
94  -97 

7J— 8 

94  -96 

6J-5i 

bi-bi 

96  -97 

93  —96 

iis-i;3 

61 -6» 

96  -98 
7-8 

H-n 

86  -90 
1-i 

£8  -72 
2i-2i 

i-i 
;:;-i/i 

100-103 

i-1 

H-H 

62  —  8j 

0  -6J 

D2  -91 

i-i 
i-i 

35  -SO 
93  -96 
lOj  -11 

Sj-9i 
98  -98 
IJ-li 
34-48 
9PJ-9!)i 
76  -78 
67  -69 

81  -SO 
48  -61 

101  -101 

82  —U 
41-43 

97  -1.J0 
32  -S3 

111  -114 
I'W  —112 
107  -11) 

102  —105 
ItO  -103 

lli-12i 

121  -131 

4-1 

71-7i 
01  -9i 

3  —I 
9.'  —96 
10  -  11 

H  -104 

9  J  -93 

,=  *-'' 
6j  — tl 

9J-9J 
93  -9t 

11-18 

61 -6i 
81  -8a 

61  -ti 
75  -8u 

1  -3 
8  -6 

S-l 

a'j  — :*i 

92  -95 

36  -37 
M  —68 
81  —87 
7i  —76 
71  -74 
91  —93 
88  —91 


6 
4 
4 

6 
4 
4 

6  11 
6  11 
4  12 
i    2 

3  13 
6  0 
6  S 
6    9 

4  7 
6  in 
4 

4 
3 
4 
5 
4 
7 
4 
4 


Mar,  Sept, 
Feb,  Ang 
Feb,  A  up; 
Jan. .)  ulv 
April.  Oct 
May,  Not 
March. .. . 
Mar,  Sept 
June,  Dec 
Feb,  Aug 
Feb,  Aug 
Jan,  July 
Jan,  July 
March  . . 
June,  Dec 
Feb,  Aug 
Jan,  July 
June,  Dec 
Jan,  July 
April,  Oct 
April,  Oct 
Feb,  Aug 
Mur,  Sept 
Jim,  July 
May  Nov  10u.i 
April,  Oct 
Mar,  Sept 
Feb,  Aug  I  •• 
April,  Oct  .. 
Feb,  Aug 
Jan,  July 


KU81HE86- 
W  IBK  TO 

sk  it.  10 
Low 

Mt. 


Uigh. 
eat. 


1\i 


7J 
1  lO.'. 


4  16 

6  10 

6  14 

4  2 

6  1 

4  16 

3  18 

5  li" 

5  19 

4  0 

6  IS 

4  7 

10  12 

5  6 

5  17 
4  2 

4  6 
10  13 

6  13 
6  0 


5  0 

6  16 
4  6 
4  13 
3  IS 

3  17 

4  li 
S 
4 


5  6 
4  6 

4  13' 

7  7 

6  11 
4  18 

8  li' 
6  8 
6  U 

8  0" 
4  13 
8  U 

6  0 


April,  Oct 
Jan,  July 
Mar,  Sept 
Mar,  Sept 
Jan.  July 
April.  Oct 
Jan, July 
June,  Dec 
Jan,  July 
June,  Dec 
Feb,  Aug 
Jan,  July 
Feb,  Aug 
Feb,  Aug 
Jan,  July 
Mar,  Aug 
Jan,  July 
March  .. 
March  . . 
Jan.  July 
Feb,  Aug 
Feb,  Aug 
Jan,  July 
Feb  .... 
Feb,  Aug 
April 

Feb,  Aug 
April,  Oct 
April,  Oct 
April,  Oct 
April,  Oct 
Mar,  Sept 
Jan,  July 

Jan,  July 
April .... 
J.in.  July 
April.  Oct 
Jan,  July 
Feb,  Aug 

Feb,  Aug 
June,  Dec 
Feb.  Aug 
April,  Oct 
May,  >ov 
Feb,  Aug 
Feb,  Aug 
Feb  .... 
Jan,  July 
Jan.  July 
April,  Oct 
April,  Oct 
Feb,  Aug 
Feb,  Aug  I 
Feb.  Aug 
Feb,  Aug 

[  Feb,  Aug 
May,  Mo7 
Feb,  Aug 
Feb,  Aug 
Feb,  Aug 

1  Feb,  Aug 
Jan.  July 
Mar.  Sepl 
A|piil,Oct 
Mar,  Sept 

I  filar.  Sept 
Jan,.Iuiy 

I  Mar.  Hept 

I  Jun,  July 
Feb,  Aug 
Jan,  July 
Feb,  Aug 

,  Feb.  Aug 
Jau,  July 
Juu.  July 
Jan,  July 
Feb,  Aug. 


E9 


2| 


102 


81 


933 


City  of  London  Electric  Lighting  Ord... 

Do.     6  per  Cent.  Cum.  Pref. 

Do.     6  per  Cent.  Deb.  Stock  (red,) 

Do.  44  perfent.2nd  Deb.  Slock(red.) 
County  of  Durham  Elec.  P.D.  Ord 

Do.     5  per  Cent,  non  Cum.  Pref.  

County  of  London  Elec.  .Supply  Ord 

Do.     6  per  Cent.  Cum.  Prof.    

Do.     4J3;  Deb.  Stock  (red.)    

Do.    Second  Deb.  Stock 

Folkestone  Electricity  .Supply  Co.  Ord, 

Do.     6  per  Cent.  vnni.  Pref 

Do.     H  1st  Deb.  Stock  (red) 

Hove  Electric  Lighting  Ord 

Kensington  &  Kniphtsbridge  Ord 

Do.     6  percent.  1st  Pref 

Do.     4  per  Cent.  Deb.  Stock  (red.) 

Kensingtn.  ft  Knptbg.  Co.  &.  Notting  Hill 

Co.  (Joint  Station)  4/J  Deb.  Stock  (red.) 

Kent  Elec.  Power  Co 

London  Electric  Supply  Ord 

Do.     6  per  Cent.  Pref. 

Do.     4  per  Cent.  1st  Mori.  Deb 

Metropolitan  Electric  Sup.  Ord 

Do.     4i  per  Cent.  Cum.  Pref.  

Do.     4*  per  Cent.  Deb.  .Stockist  Mort 

Do.  siperCent.Mrt.  Deb.  Stock(red.) 
Midland  Elec.  Corp.for  P.D.lstMort.Db, 
Newcastle  &  Diet.  Elec.  Ltg.  Ord 

Do.    4*  per  Cent.  Deb 

Newcastle  Elec.  Supply  Ord 

Do.     5  per  Cent,  non  Cum.  Pref.  

Do.  4  per  Cent.  Mort.  Deb.  red.  1907, 
Northern  Counties  Elec.  Sup 

Do,     4*  per  Cent.  Deb 

Notting'Hill  Electric  Ord 

Oxford  Electric  Ord 

Do.     4  per  Cent.  Deb.  Stock    

St.  James'  &  Pall  Mall  Elec.  Ord 

Do.     7  per  Cent.  Pref,    

Do.  3*  per  Cent.  Deb.  Slock  (red.)  ... 
Bmitbfield  Markets  Electric  Snp.  Ord... 

Do.     4  per  Cent.  Deb.  Stock 

South  1  ondon  Electric  Supply  Ord 

South  Metrop'n  Elec.  Lt.  &  Power  Ord, 

Do,     7  per  Cent.  Cum.  Pref 

Do.    H  Is'  Db.  Stk.  Red 

Urban  Electric  Supply  Ord 

Do.     6  per  Cent.  Cum.  Pref.    

Do.     H  P^r  Cent.  1st  Mort.  Deb 

Westminster  Elec.  Sup.  Ord 

Do.     4J  per  Cent.  Cum.  Pref.   

ELECTRIC  RAILWAYS,TRAMWAYS,&c. 

Baker  St.  3c  Waterloo  4^  Perp.  Db.  Si 
Bath  Elec.  Trams  Pref.  Ord 

Do.     6  per  Cent.  Cum.  Pref. 

Do.  H  1st  Mort.  Deb.  Stock  (red.)  ... 
B'bam  ft  Midland  Trams  4  J  1st  Db.  Stk. 
Bristol  Tramways  &  Carriage  Ord 

Do.     Cum.  Pref.  (fully  paid) 

Do.     4  per  Cent.  Debs , 

British  Electric  Traction  Ord 

Do.     6  per  Cent.  Cum.  Pref. 

Do.     6  per  Cent.  Perpetual  Debs 

Do.     H  per  Cent.  2nd  Deb.  Stock 

Central  London  Ordinary  Stock 

Do.    4  per  Cent.  Pref.  Slock    

Do.     Deferred  Stock   

Do.     4  per  Cent.  Debs 

Charing  X.EuslonillmpstdPer.Db.Stk. 
City  of  Birniinphiim  Trams.  S^Cni.Pref 

Do.     4  per  Cent.  1st  Mori.  Dfljs 

Citv  &  South  London  Kly.  Con.  Ord.  ... 

Do.  6  per  Cent.  Perp.  Pref.  (1891)  .. 
(I89i;) 

(190!) 

(1903)  

4  per  Cent,  Perpetual  Debs 

Dublin  United  Trams.  Ord  

Do.     6  per  Cent.  Pref. 

Gt.  Northern  &  Cily  RIy.  Pref.  Ord.  (4% 
G.  Northern. Piccadilly  &  BromptonOrd, 

Do.     4  per  Cent.  Deb.  Stock 

Hastings  «i  Di^t.  Elec.  Trams.  67,  Cm.  PI. 

Do.      4J  Lb.  St 

Jlmperial  Tramways  Ord . 

!Do.     6  per  Cent.  Pref. 

!Dn,     4J  per  Cent.  Debs 

I.  of  Thanet  E.  T.  &  Lt.  6  per  Cent.  Pref. 

Do.    4  per  Cent.  Dob.  Stock 

Lanarkshire  Truiiiivays  

Lanes.  Utd.  Trams  5  i,  Prior  Lien  Db.  St, 

Liverpool  Overhead  Railway  Ord 

Do.    6  per  Cent.  Pref 

Do.    4  per  Cent.  Dob 

Loudon  United  Trams.  G;!£  Cum.  Pref.  ... 
Do.    4  per  Cent.  1st  Mort.  Deb.  Btook 

Mersey  Con.  Ord.  Stock    

Do.    3  per  Cent.  Perp.  Pref.  

Metropolitan  Klec.  TramwayaOrd 

Do.     Def. 

Do.     6  per  Cent.  Cum.  Pref.  

Uo.     H  por  Cent.  Deb.  Stock  

Metropuirtaa  ituilway  Cuiiaolidateti  

Do.     Surplus  Lauds  .Stocks 

8i  per  Cent.  Prcl'crciice 

34  per  Cent.  '■  A  "  Preferonuo  

SJ  pe-  Cent.  Convertible  Pref. 

3J  I'cr  Cent.  Detjciiture  Stock 

3J  per  Cent.  "A"  Ditto ^ 

*  lo  oaloalatiDg  the  yield  allowanoa  liaa  be«n  made  lor  aoomed  intereat  but  not  for  redemptiOD 
t  Ei  Diridend  !  The  London  Stock  Exchange  Cominilte  have  declined  to  quote 


4,',[ 
9i'4 

to' 

eo' 

1014  ' 

831 


33  i.: 


lOSi 


4  12 
4  16 
3  15 
3  17 


66 


April..  . 
Feb,  Aug 
Jan,  July 
Feb,  Aug 
Feb,  Aui;  I  67 
Feb,  Aug  j  84^ 
Feb.  Aug 
Feb,  Aug 
Jan,  July 
Jan,  July 


371 


711 

93i 


68 


3SU 

en 

841 


914 


gw 
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El^ECTIMCAL    COMIPAIXIES     SITAR,E    LIST Continued. 


Last 
Divi- 
dend 


NAME. 


Price 
j  Wed., 
'  Sept.  16^ 


Rate  % 
Yield- 
id. 


Dividend 
Due. 


bosiness 

I   Wl  EK  TO 
1    SFI'T.  16. 


Last 
Dm- 

iDEND 


NAME, 


Ft. 
f>t 
St. 

St. 

St. 

St. 

St.i 

SI. 
6 
1 
1 

St. 

1; 

St.i 

100| 

'b 
6 


3}% 

37. 
iX 

n% 

6% 

*% 

0/6 

HX 

0,T, 
4% 
6V 
21/0 


Electric  railways  &  tramways-  confmued, 

Metri'liolilan  Dislrict  Eailwny  Oril 13  —H 

Do.     Extension  Pi-er.  (o  per  Cent.)   j     1^  — 22 

Do.     Aesented  Est.  Pref.  (Int.  Guar,  hy 

Und.  Elcc.  Elys.  Co.  of  London,  Ltd.') 

Do.     3  per  Cent.  Consoltd.  Rent-charge 

Do.     4  per  Cent.  Midland  Rent-charge 


1 
1 
1 
1 
5 
6 

St. 

St.i 
61 

Bt.l 
2l 


1/4; 

2/4| 

Km 

i/0 
3/0 

4k 
i'x 


48  -62 

73  -76 

^_      98—102 

Do.    biiar.  Stock  4  per  Cent r..""l     49—53 

Do.    6  per  Cent.  Perp.  Deb.  Stock  H^  —119 

Do.     4  per  Cent.  Ditto I     71—76 

New  Gen.  Tract.  6  per  Cent.  Cum.  Pref.  '     ' 

Potteries  Electric  Traction  Ord 

Do.    5  per  Cent.  Cum.  Pref.  

Do.     4*  per  Cent.  Deb.  Stock    

R-  Met.  Elec.  Trains.  &  Ltg.  6Z  Cm.  Pref. 

Do.     4  per  Cent.  Deb.  Stock  

Sunderland  Dist.  Elec.Trms.6S:iBtMt.Db. 
rnderground  Elec.  Rys. Co.  of  London... 
Yorkshire  (W.R.)  Elec.  Trams.  Ord 

Do.    6  per  Cect.  Cum.  Pref.   

Do.     4i  per  Cent.  1st  Debs . 

ELECTRIC  MANUFACTURING,  A,C. 

Aron  Electricity  Meter  Ord 

Do.    6%  Com.  Pf.  ex  on  a/c  arrears)...,       „     „ 
Babcock  &  WiJcoi  Ord I      3J— 4 


93  -bB 
J-1 

76  —80 
58  -82 
39  -43 

3J-3I 
84  —87 


St. 
St. 

6 

6 
St. 

1 
Bt. 

1 

1 

1 

1 

1 

3 
100 

1 

6 

b 
8t. 
,  6 
•  b 
St. 
St. 

6 
-6 
Bt. 

2 

2 

St. 

10 

Bt. 

1.6 

6 

iflO    4-2 
lOU      " 


iiX 

10.0 
2/6 
4J% 
1/0 

m 

0/7i 

mi 

1/0 

0/7S 

3/U 

6% 

0/7J 

2/0 

0/7J 

4!% 

2/6 

4/2 

iX 

b% 


4« 

2/S? 
4% 
6/0 
i% 

f/0 
2/3 
4JX 
6/0 


Do.     Pref.  _ 

(British  Insulated  &  Helsby  Cables  Ord. 

Do.     6  per  Cent.  Pref. 

Do.    4»  percent.  1st  Mort.  Deb.  (red.) 

British  Thorns 'n-Houst'n  4JX  1st  Mt.Db. 
British  Weslinghouse  6  per  Cent.  Pref... 

Do.    4  per  Cent.  Mort.  Deb.  Stock 

Brush  Electrical  Engineering 

j     Do.     6  per  Cent.  Pref.  non-Cum 

Do.    H  per  Cent.  Perp.  Ist  Deb.  Stock 

Do.     Perpetual  2nd  Deb.  Stock    

I  tallender's  Cable  Con.  Ord 

Do.    6  per  Cent.  Cum.  Pref.  6J-6} 

Do.     4JperCene.  1st  Mort  Debs,  (red.)    107i-K9J 
Castner-Kellner  AlkaU  Co 

Do.    4i  per  Cent.  1st  Mort.  Deb.  (red.). 
Chadburn's  (Ship)  Telegraph  Ord 

Do.     6  per  Cent.  Cum.  Pref.  

Consolif^aied  Electrical  Co 

Consolidated  Signal  Co 

Do.    6  per  Cent.  Cum.  Pref.  

'Crompton  &  Co.  (Kos.  1  to  ?6,000)  

Do.    6  per  Cent,  let  Mort.  Debs,  (red.), 

t Davis  &  Tinunins 

Dick,  Kerr  &  Co.  Ord 

Do.     6  per  Cent.  Cum.  Pref. 

Do.     4j  per  Cent.  Deb.  Stock    

Edison  SiSwan  United  ("A"  Sh.)  (£3pd.) 

Do.    (f6paid)    

Do.    4  per  Cent.  Jlort.  Deb.  Stock  (rd.  I 

Do.     6  per  Cent.  2nd  Deb.  Stock 

Edroundson's  Elec.  Corp.  Ord.    

Do.    6  per  Cent.  Cum.  Pref.  

Do.    4i  per  cent.  Ist  Mort.  Deb.  (red.) 
Electric  Construction  Co 

To.     7  per  Cent.  Cum.  Pref.  

Do.     4  per  Cent.  Perp.  1st  Mort.  Debs. 
General  Electric  (19001  6%  Cum.  Pref....| 

Do.    4  per  Cent.  l«t  Mort.  Debs ,     8o  — 

Henley's  Telepraih  Works  Ord lOJ-llJ 

Do     4i  rer  Cent.  Pref.   5  — 6i 

'    "  107  —109 

16J— lei 
99  —101 


6i-6J 

6  -6* 

103  —106 

91  —96 

lii — is 
41  -46 

68  -73 

50  —64 
9j-10| 


ll"«-li; 

103  — lu7 

!5-l,'s 

j3 IS 

96  —99 

11-14 
lA-li'. 

100  —103 

i-S 

IJ-Zi 

76  -   79 

86  -87 

*-| 

4-1 
69  — 16 

i-l 

66  —71 
7J-8 


1 
1 
1 

Bt. 
1 

6 
12 

100 ! 

■  1 
1 

St. 

6U 

100 ! 

1001 

lu 

6 

6 

100 


10 
.00 
St. 
St. 

et. 

Bt. 
10> 

lo! 

6| 
6 
601 
20 

IDU 

81. 
t. 

SI. 
10 

SI. 

lOU 
26 
10 


0/6i 
0/7J 
4J% 


12/0 
4% 

1/0 

0/6 

SZ 

4X 

44% 

16/6 

10/(1 

)/u 

3/0 

*7. 


b% 

16/0 

30/0 

U 

4% 

6/0 

lU/0 

2/0 

6/0 

H% 

6/0 

4JX 

26/0 

17/6 

4% 

2/6 

47. 

*% 

blO 


I'D.  ti  per  Cent.  1st  Mort.  Deb.  Stock 
India  I!ul  her,  Gutla  Percha,  ic.Wrke. 

Do.     4  per  Cent.  Dcbe.  (red.) 

I\«li(>nal  tlec.  Consliuction  Co 

Kichardsons,  Weslgsrth  i  Co.,  Ltd.  Ord. 

Do.     6  per  Cent.  Cum.  Pref.  ...    

I  o.    4j  per  Cent.  Perp.  Deb.  Slock    ... 

timplei  Conduits  Ord 

■  Do.    6  per  Cent.  Cum.  Pref.  

lelegriiph  Constiucliun  &  Maintenance 

.')&.    4  percent   Deb.  Bonds  (1909)    ... 

Vickers,  Sons  &  Maxim,  Ltd.,  Ord 

.  Do.    b  per  Cent.  iion-Cuni.  Preference 

Do.    6  l>er  Cent.  non-Cum.  Preferred 

Do.     4  per  Cent.  1st  Mort.  Dli.Sk.(red) 

Do.     4!  per  Cent.  2nd  Mort.  Deb.  (red.) 

Do.    6  per  Cent.  3nl  -Mort.  Debs.  Scrip. 

.l.li.\VliilciCo.(;{ClD.,Pref. 

VillaiiB  &  Robinson  Ord 

Do.    6  per  Cent.  Cum.  Pref. 

Do     4  per  Cent.  1st  Mort.  Debs 


86  -88 

H 

6i 

32i— 34i 

101  —103 

lio— liii 

'  -H 

ICO  —103 

104  —106 
114  -106 

105  -106 
84-9} 

2j— a 

72—76 


TEIEBRAPHS. 


2  —8 
00  —98 
58  —61 
104  —105 


7»-tJ 
16i-lB3  j 
S  -3i 
8—9 
00%     103'^ 

I3i-i»j 

100  -lOi 


'"I  4iy 

«1 


IX 
1/8 

*x 


lUi 

ion, 

1 

100 

2il 

lOU' 

io"  •'» 

To  »'» 
•"■1  *t'i 


Amazon  Telegraph 

Do.     6  per  Cent.  Dobs,  (red.)    

AliKlo.Aniencan 

Do.     I'referred    

Do.     Deferred     17  —n\ 

Commercial  Cable  4  per  Cent,  Deb.  Stk.  I     89  —91 
Cuba  Hnbmarine  Oro 

Do.    I'releri'iice  10  per  Cent 

Direct  Hpainsh  Ord 

Do.     10  per  Cenl.  Cum.  Pref.    

Do.    4J  pir  tint.  Deb 

Direet  I'liited  HIatep  Olilo 

Direct  Went  India  Cable  4  J  j;R)!.Db,(rd.) 

Eaoleni  Ordinary     isi>i— 188' 

Do,    D}  per  Crnl.  Pref.  SI'ick  84}— tlit' 

Do.    4  i.irCenl.  Mort.  Deb.  8lk.  (r«l.)|  ion  — 106 
Kastern  Exietision  '     12|— IHl 

Do.    4  per  Cent.  Deb.  Slock  nK'}-" 

I  Easlcrn  A  H.  Arriciin  41;  Mort.  Deb.  1009 
'     Do.     45;  Maunlius  Sub.  Debs,  (red.)   „. 
I  O.N.('.(  Copenhagen),  witb  Coupon  74  " 
ilalifaiA^Berniuda4i%l>tMt,Db.(red.) 

1  Incio. European 

Mackav  Companiee  Common  

Do.    i'relerence    

Marconi's  Wireless  I'eleK.  Co 

I'm  illc  k  Europe  n  1  el.iXOnar.Db«.(red.) 
^^»»l  C<»»bl  ol  AniencR 

Do.    4  per  Cent.  DebB 

Me'.t  India  ii  Panama  

Do.    B  i^ir  Cenl,  Isi  prcC 

Do.    B|iiTCenl.'2MilPref. 

Do.    (.  per  Cenl.  Debt 

Western  °Jeli|;riph    

Do.    4  per  Cent.  Deb.  Stock  (red.) ..... 

Wr.lrrn  I  nicn  lelenh.  tl,000  4X  Bonds 


luvi 
Kti«-10l} 

I"l4— lOSJ 
2d  —10     j 

HO  —102 
68  -69     I 

IB  -n 

68  —72 
90  —102 

iiV-i,'„ 

W  —102 

H  -ej 

101  -103 
18}— 14 
lot}-  108} 

88  —88 


£  g.  d. 


6  14 
3  19 
3  18 

3  16 

5  1 

6  fi 

8  o" 
6  19 

4  14 


S    3     C 


7  12 
5    0 

3  13 
7    8 

4  12 
4  S 
4  14 


8  14     0 


6     3     0 


9  12 
6  8 
9    6 

5  1 

6  13 
4  U 

4  7 

5  6' 

6  '. 
5  16 


7  0 

5  13 

6  5 
4  9 
6  10 
4  2 
4  '2 
6     2 

8  19 


6    2 

3  17 
0     1 

4  9 
4  17 

3  lo 

4  6 
4  16 
8  17 

4  0 
8  11 

5  6 


6  7 
6  16 
8  IS 

6  17 
4     8 

7  0 
6  1 
6  4 
6  11 
4     7 

2 
8 
0 


6  16    0 


Feb,  Aug 
Feb,  Aug 

Feb,  Aug 
Jan,  July 
Jan,  July 
Mar,  Sept 
Jan,  July 
Jan,  July 
May  .... 
April,  Oct 
Feb,  Aug 
May,  Not 
Feb,  Aug 
Jan,  July 
Jan,  July 
June,  Dec 
Uaich  ,. 

Jan,  July 


April,  Oct 
April,  Oct 

Juljri  Feb 
Jan,  July 
Jan,  July 
Mar,  Sept 
Feb,  Aug 
Jan,  July 
March  . , 
Mar,  Sept 
Mar,  Sept 
Jan,  July 
Jan,  July 
Jan,  July 
Nov,  May 
May,  Jfov 
Feb,  Aug 
March  . . 
April,  Oct 
August  ... 
April,  Oct 
April,  Oct 
Jan,  July 
Jan,  July 
Mar,  Sept 

Sept 

Sept 

Jan,  July 
Feb,  Aug 
Feb,  Aug 
June,  Dec 
Mar,  Sept 
Jan,  July 
May,  Mot 
Jan,  July 
Jan,  July 
July  .... 
Jan,  July 
June,  Deo 
Mar,  Sept 
Feb,  Aug 
Feb,  Aug 
Mar,  Sept 
Feb,  Aug 
April.  Oct 

April 

Hot  .... 
May,  Not 
Jan,  July 


High-j  Low- 
eat,     est. 


Price 
Wed.. 

Sept.  16. 


Ratb% 
Yield- 
ed. 


Dividend 

DDE, 


4U 


86} 


US 

20i'„ 


73} 


18 


8£} 


6} 


Mar,  July 
Jan,  July 


June,  Dec 
June,  Dec 


Apr,  Oct 
Apr,  Oct 
May,  Not 


34 

iiil 
1} 

101} 
106 

106} 


6  18 
4  8 
6  12 
6  II 
6  11 

3  is' 

4  0 
8  U 


7     1     0 


4  17 
6  0 
8  16 
4  11 


Jane,  Deo 

June,  Dec 
J''|My,Ag,N 
K,My,Ag,N 
F,My,Ag,N 
Jn,Ap,Jy,Oi 

Fell,  Aug 

Feb,  Aug 

April,  Oct 

April,  Oct 

Jan,  July 
Ja,Ap,Jy,0 

June,  Dec 
Ja,Ap,.ly,0  13li 
.I»,Ap,Jy,0    bO 

Mav,  >0T  jlu*} 
jB,Ap,Jy,0i  13 
I   Feb,  Aug     aU 

Keb,  Aug   I      .. 

May,  Not 

Jan,  July 

June,  Dec 

May,  Not 
Ja,Ap,Jy,U 
Ja,Ap,Jy,0 

April ,.., 

June,  Doc 

May   .... 

Jan,  July 

May,  Nov 

May,  Not 

May,  Nor 

Jan,  July 

Mr,JD,0,D 

June,  Dec 


60} 
1'.'6 
17 1'. 
91'} 


181,; 


2('i 


1} 

ll-c 

1C4} 

loii 


7I- 


101} 
1!} 


mi 

186' 

85 

\  n't 


38} 


Hi'.; 


IB} 
101] 


iH 


28 
iX 
bX 
6'0 
0/7} 


ICO 

si.i 

5 
1 

1!  0/6" 

St.i  63; 

St.  6% 

10  6/0 

10  f/0 

6  2/6 

St.  HX 
St.  iX 

1   1/0 

1   0/7[ 

St.    4% 

St.!  4}%  I 

6    6/0 

6    2/6    ,1 

4i% 


TELEPHONES. 

Amer.  Telephn.  i  Telegh.  Cap.  St 132  -136 

Do.    Coll.  Trust  $1,0004  percent.  BdB  93—84 

lAngloPortug'se  Teh  6%  Ist  Mt.Db.  Stk.i  99  —102 

Chili  Telephone  8—8} 


Monle  Video  Telephone  Ord. . 

Do.    6  per  Cent.  Pref. 

National  Co.  Pref.  Stock  

Do.    Def.  Stock 

6  per  Cent.  Cum.  let  Pref.   

6  per  Cent.  Cum.  2nd  Pref. 

5  per  Cent.  non-Cum.  3rd  Pref 
Deb.  Stock  3}  per  Cent,  (red.)    .. 


Do. 
Do. 
Do. 
Do. 
Do 


1  -1* 

lOsI— 110} 
118  —120 
10}— 11} 
lCJ-11} 
6|  -6| 
984— lOOJ 


£  8. 
6  IS 
4  .6 
4  18 
4  H 
4 
0 
8 
0 
4 
4 
7 


OrionUl .' '. !  l|— li 

Do.    6per  Cent.  Cum.  Pref.  I  Ij's— lii. 

Do.     4  per  Cent.  Red.  Deb.  Stock I  89  —92 

Telephone  Co.  of  Egypt  4}%Db.8tk.(red.)  99  —102 

United  River  Plate BJ— 7J 

Do.    6  per  Cent.  Cum.  Pref. 6—6} 

Do.     4}  Deb.  Si.  Red I  102}— 104} 


FINANCIAL,  INVESTMENT,  &c. 

Elec.  &  Gen.  Investment  6%  Cnm,  Pref.        3}— 4 

Globe  Telegraph  it  Trust I'.s— HJ 

Do.    6  per  Cent.  Pref ;  la|— 14} 

Submarine  Cables  Trust  (Cert.) 129  —132 


3/0 
5/0 
6% 
6% 
4/0 
2/6 
,   *iX 

St.!  8% 

St.  30  0 

St.  5% 

40  4}% 

100  »% 

St.;  4iz 
St.  6?; 

6       .. 

6  2/6 

101  ;  6}% 
100  6% 
St.'  b% 
St.  6% 


61-6} 


COLONIAL  AND  FOREIGN  ELECTRIC 
RAILWAYS,  TRAMWAYS.  Ac. 

Anglo-Argentine  6%  Cniu.  1st  Pref.  ...  . 

Do.     10%  Non-cum.  2nd  Pref.   

Do.     Permanent  6%  Deb.  Stock   '   143°— l4fi 

Auckland  Elec.  Trams.  bX  Deb.  (red.)...     US  — 1U6 
Brisbane  Electric  Trains.  Invest.  Ord....        4§— 42 

Do.    6  per  Cent.  Cum.  Pref. 4J— 6} 

"     ■    —    -         ~  100  — loi 

137  —141 

uti  —no 

115  -lOJ 
1  1  -101 
1004-103} 
102- I06 


6 

2/6 

ino 

2/6 

1 

HZ 

St. 

6 

m 

St. 

*/, 

bZ 

100 

bX 

1 

bX 

1 

100 

bX 

6 

6Z 

6 

1/0 

100 

0/7  i 

St. 

bX 

St. 

i>Z 

bX 

100 

4/.} 

600 

6% 

4  12 
6  14 
4  1 
4  14 
4  2 
4  17 
4  6 
5 
6 
4 
4 
4 
4 


4  18    6 


13 


St.'   4}% 


St. 


1/0 
6% 
3/0 

4J/. 
•>} 


Do.    4}  per  Cent.  Db.  Prov.  Certs, 
British  Columbia  El.Ry.Df.  Ord 

Do.     Pref.  Ord.  Stock 

Do.     6%  Cum.  Perp.  Pref.  Stock 

Do.    4}  per  Cent.  Ist  Mort.  Debs 

Do.     \  ancouver  Power  Debs 

Do.    4}5;Perp  Con.  Deb.  St 

Buenos  Ayres  Elec.  Trams    (1901)  Ltd 

Deb.  St 97-102 

BucDos  Ayres  Grand  National  Ord,   2} — 3 

Do.    6  per  Cent.  Cum.  Pref.  14—48       5    8 

Do.     6}  per  Cent.  Pref.  Debs luu  — lUi     6    4 

Do.     b  per  Cent.  Ist  Deb.  Bonds 101  —106      6  13 

r.cnos  Ayres  Laciu.-e  Trams  1st  Mt.  Db.  95  — S)7        5     3 
Buenos  Avres  Port  &  City  Tram.  1st  Mt. 

Deb.  Slock  £76  Paid   61—65        6  12 

Calcutta  Tramways  (1  to  137,610)  5i — 6          5     0 

Do,     6  per  Cent.  Cum.  Pref.     4}-5i 

Do.     4j%  1st  Deb.  Stock  (red.)     101  —101 

Cape  Electric  Tram  Shares }     i 

City  of  Buenos  Avres  Trams  Co.  ( 1904,Sh.  bi  — oj 

Do     4  per  Cent.  Deb.  Slock 99  — lu3 

Colombo  Tr.  &  Ltg.  5%  1st  Mt.  Db 90  —03 

Electric  Traction  Co.  of  Hong  JKong  6 

per  Cent.  Ist  Mort.  Debs Sj  —90 

flavana  Elec.  Ry.  Con.  Mt.  6%  $1,000  60 

year  Coup.  Bds 86—90 

Kalgoorlie  Elec.  Trams  Sh 3';— Si 

Do.     5  per  Cent.  "A"  Deb.  Stock 86-8) 

Do.     e  per  Cenl.  "B"  Ditto 65  -7i) 

Lisbon  tlec.  Trams.  Ord 1-1}       4 

Do.    6  per  Cent.  Cum.  Pref. 1  — IJ       4 

Do.    E  per  Cent.  Reg.  Mort.  Debs  12      97       6 

M«draB  Elec.  Trams.  bZ  Deb.  Slk 93  — BB        5 

Manila  Elec.  Ry.  $1,000  Gold  Bonds 84  -fS 

Mexico  Trains  Oo.  Com.  St .'-1  — '26 

Do.    Gen.  Con.  1st  Mort.  6„  Gold  BdB....  9'.;j-935;; 
Montreal  St.  Ry.  Sterling  4}  per  Cent. 

Debs.  (1922)  (Nos.  601  to  3,100)  I  '00  —102 

Perth  Klec.  Trams  Ord  «— i 

Do.     Isl  .Ml.  Dli.  Stock  101-104 

Rangoon  Elec.  Trams  &  Supply  Co,  6% 

Cum.  Pf. 

Do.    4}j;  1st  Mori.  Deb.  Slk.    

Sao  Paulo  Tramway,  Light  &  Power  Co. 

SIOO  Slock ;  166 


6  10 
6  11 


6  12 
8  11 


0 
16 
3 
4 
5  14 

5  17 

6  7 

4  8 
B  13 
4  16 


6%         Do.    6  per  Cent,  ist  Mt.  $500  Db.  . 
4}yl  ilToronto  Ry  Co.  l8t  Mt.  4ji  Ster.  Bonds 

COLONIAL  AND  FOREIGN  ELECTRICITY 
SUPPLY  &o. 


8/0 
6/0 

4}% 
4|9 


6»-66 
9o  — IjO 

-169 
9dS-100j:v 
/  — Jk    I 


100    7/2 
100;  bX 


tx 


Bt. 

6% 

St.    6% 

81.    6% 

10a 

fl/.l 

1 

0/7} 

81.    kX 

BOO  tX 

St.    (I 

6001  6X 

1001  6/2 

1    l/«l 

1    1211 

81.    6% 

6    8/0 

100      11 

..i»x 

•a. 

Adelaide  Elec.  S'ply  Co.  6%  Cu.Pr.   4J-5i 

Bombay  K.S.&T.6,.  Cm.  Pf.   94-lUj 

Do.     4}per  Cenl.  Deb.  Slk. (red.)  '•    94-011 

CaUutIa  Elec.  Supply  Old ,       0—7 

Caiiiiilinn  Gen,  Klec.  Ho.  Com.  81 ]   107  —111 

Cast  iierKleclrolylic  Alkali  Co.(of  U.S.  A.) 

Ist  Mort.  Sll.  Debs 92—97 

Elect,  Developnieut  Co  of  Ontario 84  -  d7X 

Elec.   Ltg.  Si  true.  Co,  of  Ausl.  6  per 

Cent.  Cum,  Pref. t 

Do.    5  per  Cent.  Deb  Stock  

Klee.  Kupjily  Co.  of  Victoria  6  per  Cent. 

1.1  Mort.  Deb.  HI 

Indian    Klec.   Sup.  Si  Trao.  Co.  Conaln. 

Del).  81.  Rd j 

Kalgoorlie  Elec.  Power  ft  Ltg.  OriL 

Do.    6  per  Cent.  Cum,  Pre! 

MadrBB  K.  S.  Corp.  6  per  Cent.  Conetn. 

Deb.  SI 

Meiicun  Slec.  Light  Co.  6%  let  Mort. 

Gold  i'uiida    

Mexican  Lt.  A  I'ower  Co,  Com.St 

Do.  6^  1st  Mori.  Gold  Bntis 

MoulrcBl  LI.  Ul.Si  PonerCo.  Cap.  St.... 
Kiver  Plato  Electricily  Co.  Ord 

Do.    6  per  Cenl.  nou. Cum.  Prof  

Do.     (1  percent.  Deb.  Hloek 

Kosario  klec.  Co.  0/.  Pref  (1-20,000) 

Shawini^au  Water  U  Power  Co.  Cap.  SU 

'     Do.    BperCent.Bda, 

\'ictoria  Falls  Power  Co.  Pref, 


2  -2} 
83  — »» 

00  -08 

30  -40 
}-* 
II -I 

86  —00 

10  -»IX 
•.8}-7.5 

Oil  -ui 

1  0-109 

li-U 

U-i.'.- 

08  — lul 

4J-6} 

it  —8. 

101  -106X 


6  13 

6    7 

16    0 

8    6' 

6  II 

10 

6    i' 

6  111 

4 

6 

4 

6 

4 

4 


4  per  Cent.  Deb.  Stock  (red.) P.'2}-101}    3  15 


5  16 
4  11 
4    7 

4  12 

5  10 
4  11 
4     S 


4  11     0 


jHigh. 

;  est, 

Jan,  July 
Mar,  Sept 
August .. 
Nov  .... 
May,  Nov 
Feb,  Aug  110 
Feb,  Aug  ;ilS| 
Feb,  Aug 
Feb,  Aug 
Feb,  Aug 
June,  Dec 
Jan,  July 
April,  Oct 
April,  Oct 
Jan,  July 
Jan,  July 
July  ,... 
June,  Dec 
Jan,  July 


BDsnns: 
Week  TO 
smae 

Low 
eat. 


U 


55: 
981' 
13} 

lA 


Jan,  July 
Sp  DcMr  Ju 
SpDoMrJui 

April,  Oct 


10),- 


102} 


iQi 


April,Oot 
Jan,  July 
June,  Dec 
Jan,  July 
May  .... 
May,  Not 
Jan,  July 
Mar,  Sepi:l39J 
May,  Nov  ['ll 
Jan,  July 
April,  Oct 
Jan,  liuly 


104] 
5t's     6,-,  , 

103  J 108  ; 

138 

1161 

107}         ' 


101} 


2U 


Ja,  Jul  , 


Feb,  Aug 
Jan,  July 
April,  Oct!     ■• 
Mar,  Sept  1  96} 

Feb,  Ang 
Mar,  Sept!     .. 
Jan,  July        — 
Jan,  July  ,104 


F,My,A,N 

June,  Dee 
May,  Not 

June,  Dec 

Feb,  Ang 

Jan,  July 
Jan,  July 
July  .... 
Jan,  July 
Jan,  July 
Jan,  July 
Feb,  Aug 


Feb,  Aug 
May  .... 
Jan,  July 


I 


125 
93| 

102} 


.RO} 


1"} 
Juue,  Dec  '•""X 
Ktb,  Aug      Ml 


Jan,  JuIt     M» 
April,  Oct       B} 


Ju,  July 


87 


Feb,  Ang       >■ 
Jan,  July  I  8«t 


Jan,  July 
Jan,  July 
AprU.'Oot 
April,  Ool 


M 


00} 
791 
94| 
lu7t 
U 


F,Mr,A,N 

April  .... 

May    ' 

Jan.  July    lOO 
April,  Oct 

"Si 
Jan,  July  10<l 
Jan,  July         i) 


10t| 


t 


In  calculating  the  yields  allowance  liaa  been  made  for  accrued  liiternt  bill  mt  for  ndemptlon    f  Ei.dlvtdeml,    |  The  London  Slook  EiehiinR*  Comirlltee  have  declined  lo  quote  tbtlfc 
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Breakdowns  of  n)acl)inerpv 


THE  vast  amount  of  machinery  in  use  to-day  in  this 
country  alone  may  well  give  pause  to  the  mind  of 
the  engineer,  while  to  tlie  layman  capable  of  appre- 
ciating such  things  it  may  reasonably  he  a  matter  for 
amazement.  Eald  ungarnished  statistics,  however,  convey 
little  or  nothing  of  tlie  real  importance  of  machinery  in 
industrial  aftairs.  One  must  turn  to  the  reports  of  insurance 
companies  fortho.se  details  which  go  to  show  the  influence 
exerted  by  steam,  gas  and  oil  engines  and  electric  motors 
on  the  conduct  of  industrial  processes.  Incidentally  we 
may  remark  here  that  tliese  reports  are  little  more  than 
searchlight  rays  piercing  the  darkness  representing  the 
large  amount  of  machinery  remaining  uninsured.  Still, 
the  scrutiny  made  possible  by  the  reports  in  cjuestion  is  of 
immense  value  in  throwing  light  on  the  operating  side  of 
industrial  prime  movers  and  [)Ower  agents. 

In  many  respects  the  insurance  coin])anies  are  to  be 
sympathised  witli,  as  the  task  they  assume  is  a  somewhat 
thankless  one.  Without  wisliing  to  cast  any  reflection 
upon  users  of  machinery  generally,  the  temptation  to  dis- 
regard the  recommendations  of  tlie  insuring  company  must 
at  times  be  great — greater,  in  fact,  in  direct  proi)ortion  to 
tlic  age  and  efficiency  <if  tlie  ]iliint  in  (|uestion. 

The  comprehensive  annual  re])orts  of  those  insurance 
companies  who  assume  responsibility  lor  boilers,  engines 
of  all  classes,  dynamos,  motors,  &c.,  arc  an  excellent  reflex 
of  the  perforinance  of  such  plant,  and  should  be  a  guide  to 
power  users,  both  ])r(;sent  and  ])rospectlve,  in  the  sclectidU 
of  machinery  and  ap])aratus. 

A  carcl'ul  perusal  of  the  rci)ort  just  issued  by  Mr. 
Michael  Longridge,  chief  engineer  of  the  liritish  iMigine, 
Boiler  i^  Electrical  Insurance  Co.,  ]iresents  many  striking 
contrasts  amid  a  mass  of  enormously  vahiabli;  data  reganl- 
ing  the  breakdowns  of  Uu;  macbiiicry  incbidcd  in  the  scope 
and  ])urview  of  the  coniiiany's  business.  'I'lic  many 
reader.s  into  wliose  hands  tlie  report  will  liave  alicady 
come  will  eacli  draw  widely  varying  conclusions.  We 
propose  in  what  follows  to  look  at  the  data  and  otiier  in- 
formation in  the  liglit  of  electric  power  sup])ly  devclo]i- 
ment.  We  may  ap])roach  tlie  subject  somewhat  I'r.ju- 
diced  ill  favour  of  the  electrif'  motor,  l)ut  we  find  amjile 
juHtilication  in  the  fact  that  in  industrial  cinjiis  this  power 
agent  lias  proved  its  HU])(!riority  to  such  good  ]inipose  over 
steam,  gas  and  oil  engines. 

Considering  the  record  of  breakdown.?  of  the  lirsl-nieu 
tioncd  both  boilers  and  engines,  one  is  iin]ii(!sse(l  with  tlic 


few  fatal  boiler  accidents  togetiier  with  the  frequent  refer- 
ences to  failures  of  beam  engines.     The  engineer  with  a 
leaning  towards  modern  designs  of  power  plant  and  appa- 
ratus will  wonder  why  such  engines  remain  in  service.  The 
danger  to  life  and  limb  incurred  by  the  failure  of  a  heavy 
beam  engine  should  be  sufficient  to  suggest  its  al.iandou- 
ment,  particularly  as  such  engines  date  back  into  wdiat  we 
may  term  the  "  prehistoric  past "  of  engineering.     This  fact 
is  strongly  hinted  at  by  the  significant  remark  in  the  re- 
port lief  ore  us  that  the  age  of  certain  broken-down  beam 
engines  was  unknown.  It  is  ditticult  to  grasp  the  fact  that, 
in  a  growing  age  of  rotary  prime  movers,  such  mechanical 
enormities  as  beam  engines  are  permitted  to  drag  painfully 
at  the  tail  of  the  Car  of  Progress.  <  )ur  own  feelings  are  that 
engines    of   this    kind   disappear    slowly   from    industrial 
circles  owing  to  the   acuteness  and  tenacity  of  coin]ieti- 
tion.     In   the  conduct  of  works  in  which  no  attention  is 
paid  to  advances  in  engineering  and  machinery,  the  plant 
is  kept  in  spite  of,  rather  than  because  of,  modern  improve- 
ments. The  management  get  the  idea  that  a  factory  equip- 
ment must  be  run  for  all  it  is  worth,  without  regard  to  the 
provision  of  a  fund  for  the  gradual  re]ilaccment  of  the  old 
by   the   new.     Then  there   is   also  the  kind  of   company 
which  operates  on  the  fringe  of  industry,  harrying  it,  so  to 
speak,  from  without,  with  goods  made  on  obsolete  mac^hi- 
nery  run   by  inactically  derelict  power  plant.     Unfortu- 
nately the  doings  of  thi'se  coyottes  are  not  recorded  in  the 
rcjiorts  of  insurance  comiianies,  for  the  simjile  reason  that 
no   respectable   guarantee    underlakiug   would   have    any 
dealings   with  them.     Fntil   a   wholesale  process  of  con- 
centration of  productive  plant  and   muchinery  is  entered 
upon  this  state  of  things  must  always  ensue. 

Turning  again  to  Mr.  Eongridge's  rcjiorl,  we  find  imuli 
food  for  leflection  in  his  references  to  the  breakdown  of  gas 
engines.  The  risks  run  by  gas  engine  users  are  certainly 
greater  tliiiii  those  of  sieani  users,  as  there  still  seems  to 
be  no  relying  on  the  flywheels  or  the  connecting  rod  big 
ends.  The  breakdowns  referreil  to  in  the  report  relate 
chiefly  to  the  breaking  of  big  end  bolts  followed  by  next 
dour  1(1  complete  wreckage  of  the  engines  'i'be  jiistoncan 
geiu'rally  be  relied  ujion  to  knock  its  way  out  at  tin' 
cylinder  end,  taking  a  iinantity  of  valve  gear  and  other 
"gadgets"  with  it  on  ;i,  voyages  of  discovery.  These  little 
t-ri])s  away  from  the  path  of  duty  cost  the  nnforluiiate 
owner  of  I  he  gas  engine  deai'.  The  remarkable  thing  about 
these  vagaries  of  gas  engine  jiarts  is  their  haiiiilc  s  nature. 
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Flywlieels  and  otlier  sundries  leave  llie  engine  room  by 
widely  different  exits  and  varying  velocities  without 
"  passing  a  soul  on  the  way." 

The  lirst  item  in  the  gas  engine  section  of  the  report  will 
doubtless  be  read  feelingly  by  all  gas  engine  users.  \\'e 
reproduce  it  in  full:  'Five  horizontal  gas  engines  with 
cylinders  varying  from  TJ  in.  diameter  by  14  in.  stroke  to 
7J  in.  diameter  by  13  in.  stroke,  running  at  about  200  revs, 
jier  min.  with  lighting  gas  from  the  town  main.  All  five 
were  situated  in  one  works  and  belonged  to  one  owner.  One 
evening  the  driver  was  called  away  as  he  was  stopping  the 
engines  and  in  hurrying  to  obey  the  summons  forgot,  or  tn 
save  lime  neglected,  to  open  the  jacket  drains.  On  return- 
ing the  following  morning  he  found  four  of  the  five  cylinder 
jackets  cracked  from  end  to  end  and  full  of  ice.  IMishaps 
of  this  kind  occur  every  winter,  generally  during  the 
(-'hristmas  or  Xew  Year  holidays,  or  on  Sundays,  even 
among  insured  engines,  whose  owners  are  warned  both 
when  the  insurance  is  effected  and  on  the  approach  of  cold 
weather  everj-  year." 

That  portion  of  the  report  which  relates  to  electrical 
machinery  might,  prima  facie,  be  taken  as  a  certain  indict- 
ment against  the  electric  motor  in  particular  and  electric 
power  in  general.  Xumerous  instances  of  the  failure  of 
motors  from  various  causes  are  given,  and  the  majority  of 
them  are  attriljutable  to  careless  handling,  severe  operating 
conditions  and  poor  workmanship.  None  of  the  break- 
downs occasioned  .serious  external  damage,  such  as  in- 
variably accompanies  the  failure  of  gas  engines  or  boiler 
explosions.  In  the  report,  "24  cases  of  motor  and  dynamo 
breakdowns  are  given,  and  three  only  of  the.se  related  to 
alternate  current  machines  and  to  motors  only.  The 
simplicity  of  the  alternating  current  motor  explains  this 
paucity  of  failures  and  incidentally  is  one  of  the  best 
testimonials  which  could  be  found  for  motors  and  machi- 
nery of  this  type.  The  large  balance  of  direct  current 
breakdowns  shows  a  ]iredominance  of  armature  and  com- 
mutator troubles  which  clearly  mark  these  as  the  weakest 
parts  of  direct  oirrent  motors.  A  table  ej)itoniising  the 
breakdowns  accompanies  the  report  and  presents  many  in- 
structive figures.  In  motors,  for  instance,  28  per  cent,  of 
the  breakdowns  are  attril)uted  to  dirt  and  neglect,  and  no 
less  than  2;^>  per  cent,  to  age  and  deterioration.  The  latter 
is  sometliing  of  a  recommendation,  as  it  points  to  long  and 
arduous  service.  Piad  workmanship  and  poor  design 
account  for  IS  percent,  and  the  only  large  remaining  item 
is  a  figure  of  20  per  cent,  labelled  "  unascertained."  The 
starters?,  which  are  equally  as  important  as  the  motors  them- 
selves, show  a  record  of  35  per  cent,  against  the  unascertained 
column  of  causes  of  failure,  while  27  per  cent,  is  the  tale 
of  age  and  deterioi-ation.  A  starter  is  often  sadly  neg- 
lected, yet  only  16  per  cent,  of  the  failures  are  put  down  to 
this  cause.  Of  the  actual  parts  in  controllers  and  starters 
giving  the  most  trouble,  60  per  cent,  of  the  failures  lay  to 
the  charge  of  resistances,  another  fact  which  confirms  .the 
recognised  weakness  of  this  .section  of  the  apparatus. 
Automatic  appliances  get  the  discredit  of  13  per  cent,  cf 
failures,  contacts  and  switch  arms  8  per  cent,  and  miscel- 
laneous (which  might  be  "any  old  thing")  19  per  cent. 
These  figures  should  be  committed  to  memory  by  every 
maker  of  motors  and  starting  apparatus,  though  we  do  not 
doubt  tliat  they  are  seized  upon  with  avidity  and  many 
lessons  drawn  from  the  valuable  data  an<l  advice  given. 

Fr<_im  the  user's  point  of  view  ttie  report  is  even  more 
instructive  in  that  it  affords  ample  testimony  of  the 
reliability  of  the  electric  motor  under  severe  industrial 
conditions.  In  common  with  all  other  class  of  machinery 
the  electric  motor  appears  to  suffer  at  the  hands  of  the 
workman,  but  not  infrequently  it  maintains  its  speed  and 
operating  efficiency  in  spite  of  bad  treatment.  This  serves 
to  show  that  it  is  in  many  ways  independent  of  the  treat- 
ment it  receives. 


€lectric  Pou)er  in 
Ccxnie  n^iils.     . 


TilK  forthcoming  .Manchester  Klectrical  Kxhibi.tion 
should  do  more  than  stimulate  trade  and  domestic 
interest  in  electric  lighting  and  heating.  There  is, 
of  couise,  a  need  for  an  increase  in  the  sale  of  elec- 
tricity to  this  class  of  consumer,  and  with  vigorous  busi- 
ness methods  things  should  go  ahead.  But  lighting  con- 
sumers, though  perhaps  less  dillicult  to  obtain  than 
heretofore,  are  not  such  producers  of  revenue  as  they  used 
to  be  now  that  metal  filament  lamps  have  cut  down  sources 
of  income  from  this  qiuirter. 

Suppliers  of  electrical  energy  must  turn  to  the  jjower 
consumers  to  maintain  the  station  load  and  flatten  out  the 
peak  due  to  the  lighting  consumer.  In  Lancashire,  the 
textile  industry  naturally  presents  the  best  prospect  of 
custom,  and  station  engineers  may  console  themselves  with 
the  thouglit  that  the  methods  for  mill  driving  by  electric 
motors  are  now  fairly  well  standardised,  and  in  approach- 
ing the  factory  owner  they  can  go  armed  with  data  and 
figures,  also  illustrations  of  actual  plant  installed. 

In  a  recent  issue  of  Cassicr's  Mnjazine  some  considera- 
tion was  given  to  the  matter  of  textile  mill  driving  which 
presents  data  concerning  the  isolated  plant  aspect  of  the 
(piestion.  This  is,  if  anything,  equally  as  important  as  the 
supply  of  power  from  some  outside  source,  so  that  the 
treatment  of  the  subject  may  be  read  with  interest. 

In  this  article  0.  J.  Cavanagh  considers  the  matter  more 
specifically,   and    points  out    wherein  electric  driving   is 
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better  than  the  others.     The  requirements  of  the  textile 

industry  are  characteristic.     The   materials   worked  with 

are  neither  coarse  nor  heavy,  but  extremely  fragile,  and 

consequently  the  machines  required  to  work  them  must 

be  sensitive  and  as  free  from  cyclic  variation  as  possible. 

In  the  cotton  industry,  the  evenness  of  turning  is  of  first 

im|  ortance,  and  this  necessity  is  much  more  emphasised  in 

the  jute  and  Hax  Industrie.?,  where  tlie  materials  worked 

have  not  the  elasticity  of  cotton.     It  is  the  ability  thus 

obtained    to  run    the  mill  constantly  at  full   load,  thus 

securing  an  increa.sed  rate  of  production,  that  justifies  the 

installation  of  an  electrical  equipment, because  the  interest 

on  capital  charges  for  an  electrical  .system  will  increase  the 

cost  of  power;  and  a  well-installed,  carefidlv-maintained 

rope  drive  will  give  rise  lo  very  small  frictiunal  losses. 

However,  in  addition  to  the  improved  running  conditions 

secured  Ijy  the  electrical  system,  this  method  brings  advan 

tages  to  a  growing  mill,  as  changes  can  bo  wrought  easily 

and  expansions  elfected   with  cniiveiiience.     There  is  no 

loss  in  transmitting  power  to  idle  machines,  and   a  hot 

bearing  affects  only  the  particular  machine  on  which  it 

occurs  ;  in  a  mechanical  drive,  when  a  hot  bearing  may  .sliut 

down  a  whole  line  shaft  and  stop  production,  the  lo.ss  which 

it  causes  liecome  severe.     In  selecting  a  tyi)c  of  motor  for 

a  textile  mill,  two  complicating  coiiditions  are  met.     'i'iie 

polyjiliase  induction  motor  is  sinqde  in  oi)erati(in  and  is 

.sparkle.ss  ;  l>ut  its  speed  cannot  easily  be  regulated.     Tiic 

direct  current  motor,  on  tlie  other  hand,  is  ideal  for  speed 

regulations  and  simjile  in  operation,  but  spjuking  at  the 

commutator  cannot  always  be  avoided.     In  a  textile  mill, 

where  the  air  is  full   of  flulf,  sjiarkiiig  inlinduccs  some 

danger.     In  deciding  between  group  or  individual  driving, 

the  commercial   factor  enters   largely  into    the  (picstion. 

With  .some  machines,  the  power  absorbed  is  ,so  small  that 

it  is  not  advantageou.s  to  make  u.sc  of  an  individual  drive 


as  these  low-rated  motors  run  at  high  speeds  and  generally 
necessitate  some  form  of  reducing  gear.  Tliis  increases  the 
cost  and  the  losses  and  the  liability  to  breakdown.  In 
some  cases  the  nature  of  the  load  renders  group  driving 
imperative.  The  ideal  method  of  supplying  power  for  the 
mills  would  lie  the  erection  of  a  central  station,  from  which 
power  would  be  distributed  through  a  group  of  local  mills. 
This  would  not  only  decrease  the  capital  outlay  by  the 
mills,  but  would  result  in  a  more  reliable  and  more  effi- 
cient station.  The  type  of  prime  mover  most  used  to-day 
in  textile  mills  is  the  steam  engine,  but  the  steam  turbine 
has  a  distinct  advantage  in  the  uniformity  of  rotation,  and 
hence  is  coming  into  use.  The  gas  engine  offers  the  mill  a 
very  eftlcieut  prime  mover,  luit  until  greater  reliability  is 
secured  it  will  not  make  very  great  headway. 


€kctricitp  and   .   . 
tUater  Purification. 


IM  this  country  it  is  our  good  fortune  to  have  a  pure 
water  supply  in  the  greater  number  of  our  large  towns. 
Ordinary  methods  of  filtration  seem  to  suffice  for  the 
removal  of  impurities,  and  the  presence  of  harmful  "  cul- 
tures "  appears  to  be  practically  unknown.  America,  in 
common  with  Continental  countries,  is  apparently  not  in 
the  same  position  as  ourselves,  judging  by  an  article  on 
the  purification  of  water  by  electrical  means,  which  ap- 
peared in  a  recent  issue  of  the  A'lcdrical  World.  In  this 
the  treatment  of  infected  water  by  an  ozonising  process  is 
considered  and  the  method  adopted  by  the  Gerard  Ozone 
Co.  is  described.  An  installation  of  considerable  propor- 
tions has  recently  been  put  down  at  the  Homa^pathic 
Hospital,  I'itt.sljurg. 

This  plant  has  a  capacity  of  about  250,000  gallons  per 
24  hours,  and  it  is  now  treating  100,000  gallons  during 
each  10  hour  clay  at  an  approximate  cost  for  electrical 
power  of  Is.  No  attendance  is  required  beyond  an  occa- 
sional visit  from  the  engineer  in  charge  of  the  hospital 
power  plant,  so  that  it  is  practically  self-opei'ative  when 
once  put  ill  operation.  The  two  most  significant  features 
of  this  plant  are  its  low  maintenance  cost  and  simplicity 
of  operation. 

Tne  process  is  as  follows:  Atmospheric  air,  after  being 
passed  through  a  drier,  is  ozonised  during  its  passage 
tlirough  the  (lerard  apjiaratus  ;  it  is  then  mixed  with  the 
water  to  be  jiurified  in  an  injector  and  a  further  degree  of 
mixing  secureil  by  allowing  the  water  to  How  up  through  a 
tower  in  which  a  number  of  perforated  trays  are  arranged 
one  over  another.  As  the  water  overllows  at  the  top  of 
the  tower  in  a  small  cascade  any  remaining  ozone  is  re- 
moved, and  the  ]iurc  sterilised  water  is  conveyed  to  the 
general  dislriliuting  tank  for  use  as  desired.  At  first  it 
has  a  slightly  milky  appearance,  due  to  the  entrained  air, 
but  this  soon  passes  away,  leaving  the  water  clear  and 
.s])arkling. 

Power  for  ojieraling  the  ozoiiisers  is  supplied  by  a  110 
volt  single-phase  lio  cycle  genenitor  direct  I'onnected  to  a 
•"i  II. I',  direct  current  motor.  The  alternating  current  is  led 
from  the  switchboard  over  two  1  kw.  transformers,  with 
10,000  volt  .secondaries  connected  in  i)arallel  on  high- 
tension  'bus  bars.  Disconnecting  switches  are  jirovided,  so 
tliat  the  load  can  lie  divided  lietween  each  transformer  or 
all  cairieil  by  a  siiigh'  one  if  desired. 

The  ozonising  a]iparatiis  is  grouiicil  in  live  units,  three 
used  for  the  ]iuriiication  of  water  and  two  for  general  jmr- 
jioses  throughout  the  hospitJil.  Any  unit  can  be  cut  in  or 
out  as  desired  by  manipulating  tiie  di.scounucting  switches. 
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Fig.  I.— Interior  of  Power  House,  Tongshan  Mine. 


€kctric  Pumpitifl  Plant 
In  China «  * 


LACK  of  enterprise  and  non-appreciation  of  modern 
developments  are  the  usual  indictments  against  tlie 
Chinese.  They  are  even  supposed  to  have  a  supreme 
contempt  for  all  kinds  of  machinery,  depending  lor  pre- 
ference on  their  own  prehistoric  contrivances,  t^onie  in- 
terest, therefore,  attaches  to  an  electric  pumping  plant 
which  has  recently  been  installed  at  the  Tongshan  mine  of 
Chinese  Engineering  &  Mining  Co.    The  plant  is  a  pioneer 


boilers  to  tlic  number  of  12,  working  at  150  lli.  pressure, 
furnish  steam  for  three  engines  (sec  Fig.  1)  coupled  direct  to 
alternators  of  tlie  revolving  field  type.     The  engines  are 

Tower  factorI 

INDICATORS. 


Fig.  2.— Pump  Room,  Sixth  Level,  Tongshan  Mine. 

installation  in  the  Far  East,  and  was  pat  down  by  Mr. 
A.  S.  Cross,  who  describes  it  in  a  recent  issue  of  the 
Faraday  House  Jmiriiid.  The  total  capacity  of  the  i)Ower 
plant  is  4,yOO  ii.i'.  in  three  units  of  1,GOO  u.i'.  each.     Steam 
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lation.  They  are  started  by  atito-tran.sformers.  The  pumps 
are  of  the  iour-stage  type,  and  rai.se  the  water  to  the  fourth 
level,  at  which  three  units  of  the  .same  size  are  installed. 
One  of  the  four  stages  is,  however,  dispensed  with  at  this 
level  to  correspond  with  the  head  of  400  ft.,  against  which 
the  water  must  Ije  raised  to  the  surface.  One  unit  in  each 
level  is  held  in  reserve,  and  a  spare  water  main  has  also 
been  put  in.     ( )ne  of  the  pumps  is  shown  in  Fig.  2. 

In  addition  to  the  above  plant,  motors  are  also  being  in- 
stalled for  fans,  a  saw  mill,  brick  yard,  workshops,  kc. 

It  is  stated  that  there  is  a  somewhat  similar  installation 
at  Linsi  Colliery,  where  nine  boilers  and  two  generating 
sets  are  in  operation. 


compound  with  cylinders  placed  on  each  side  of  the  central 
generator.  The  alternators  give  three-phase  energy  at 
2,000  volts  at  25  cycles.  Excitation  is  furnished  by  three 
motor-generators,  each  of  loO  H.P.,  and  a  2G  kw.  steam  unit. 

The  switchgear  has  received 
special  attention,  being  built  on 
the  hand-operated  distance-con- 
trol method,  with  oil  switches  for 
the  high-tension  circuits.  The 
main  feeders  are  controlled  from 
a  separate  group  of  panels  to 
tliose  connected  with  tlie  main 
alternators.  There  is  also  a 
separate    distribution     Ijoard    i'oi- 

the  lighting  of  the  mines. 

Tiie   ])]ant  lias  been  primarily 

insi ailed    for    pumping    purixwes 

tfj  keep  the  mine  free  of   water. 

A     three  -  core    paper  -  insulated 

ciible,  witli  lead  covering  and  wire 

iirnioured,    is    taken     down    the 

sliaft    to    till'     fourth     and    sixth 

levels,    in  which  the  punijjs    an' 

installed.       A    sjiare    cable    with 

control  gear  and    instruments  is 

also  provided.      In  the  si.xtli,  or 

lowest  level,  are  two  Sulzer  cen- 
trifugal pump.s  direct  coujiled   to 

A.H.O.  motors  of   4S0  ii.i'.,    run- 
ning at  1,460  revs.  ])er  niin.,  and 

direct  coupled  to  the   2,100  volt 

transmission  circuit.     The  motors 

are  of  the  .S(juirrel-cage  rotor  type, 

and  arc  fitted  with  forced  veuti- 


€lectric  Foundrp  Cquipment- 


MAXY  of  our  large  cities  and  towns  can  boast  the 
possession  of  a  few  foundries,  isolated  shops,  here 
and  there  which  are  not  run  on  any  pretentious 
scale  and  which  cannot  afford  an  expensive  equipment. 
In  contradistinction  there  are,  of  course,  many  larger 
establishments  practising  the  founders'  art,  probably  form- 
ing one  department  of  an  extensive  organisation,  in  which 
the  cost  of  plant  is  not  of  overwhelming  importance.  In 
both  cases,  however,  the  merits  of  the  electric  motor  are 
worthy  of  attention,  particularly  as  it  can  be  applied  to 
the  driving  of  a  class  of  machine  peculiarly  suitable  for 
electrical  operation.  AVe  refer  to  the  blower  for  the  cupola. 
The  driving  of  cupola  blowers  by  motors  is  no  new 
thing,  but  where  power  can  be  purchased  from  outside  a 
factory  the  running  of  this  class  of  machine  can  be  entered 
upon  with  prospects  of  complete  success.  Being  used 
intermittently  the  motor  can  be  switched  on  and  off  as 
required  without  any  standing  losses.  In  large  iron  works 
where  cranes,  capstans,  machine  tools,  hoists,  Szc,  are  elec- 
trically driven,  the  conversion  of  the  blowers  from  steam  to 
electric  liecomes  mcrelv  a  matter  of  course. 


I'lK.  I.     Foundry  Blower  geared  to    Two    Tluco-phasc  Motors. 
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^lessrs.  Smith,  Fattorsou  &  Co.  (Ltd.),  Ulaydon-on- 
Tyne,  are  now  almost  entirely  driven  by  electric  [lower,  and 
the  ibiuidry  equipment  of  blower.s  is  very  interestin;^. 
Three  machines  are  installed,  of  diflercnt  capacities,  the 
smallest  bein;4  driven  by  one  more  and  the  otiiers  liy  two. 
In  tlie  latter  case  the  motors  are  electrically  connected  to 
a  common  starter  and  are  geared  t0!.;ether  tlu'oiiyh  the 
impeller  gearin<j:,  an  arrangement  which  reduces  tint  stress 
ou  the  teeth  of  the  driving  wheels.  With  belt  driving  it  is 
not  uncommon  for  one  belt  to  slip,  in  which  case  the  whole 
load  may  be  thrown  on  one  belt,  and  the  gearing  between 
the  impellers  may  be  required  to  take  up  a  severe  driving 
strain,  running  the  risk  of  breakage. 

The  single  blower  referred  to  is  Baker's  patent  with  a 
cajtacity  of  2.'U,000  cubic  ft.  of  air  per  hour  against  a 
pressure  of  OT-")  lb.  when  run  at  130  revs,  per  miu.  A 
20  II. p.  Westinghouse  motor  drives  the  blower  through  a 
raw-hide  pinion  and  a  cast-iron  spur  wheel. 

The  double  motor  blower  is  an  interesting  application 
of  the  motor  drive.  The  general  arrangement  is  shown  in 
Fig.  1,  which  brings  up  clearly  the  principal  details.  The 
two  motors  each  develop  l.'i  ii.P.  at  570  revs,  per  niin.,  and 
the  blowers  are  capable  of  an  output  of  270,000  cubic  ft. 
of  air  per  hour  against  a  pressure  of  1  lb.  The  speed  is 
175  revs,  per  min.  Raw  hide  pinions  transmit  the  drive 
from  the  motor  shafts,  and  the  blower  spindles  are  con- 
nected liy  spur  wheels.  The  oil-immersed  starter  for  the 
control  of  the  motors  may  be  seen  in  tlie  foreground. 


Fig.  2. 


-Three-throw  Ram  Pump,  showing  Motor  and  Automatic 
Controller. 


The  blowers  snpjily  air  to  si.x  cupolas,  each  of  which  will 
bring  down  10-14  tons  per  hour,  the  output  of  a  pair  of 
cui)(jlas  being  .".20  tons  per  week.  As  the  running  speed 
does  not  require  to  be  varied,  induction  motors  are  used, 
and  afford  a  satisfactory  power  agent  for  the  work  in 
question. 

Dealing  with  the  (juestion  of  power  required  appro.xi- 


malely,  yn.i'.  is  needed  for  every  1,000  cubic  ft.  of  air  re- 
(luired  at  1  lb.  pressure.  Some  '.10,000  to  r,:?,000  cubic  ft. 
of  air  is  nsiurlly  made  for  the  melting  of  1  ton  iron. 

At  the  same  foundry  is  installed  an  interesting  example 
of  a  three-throw  pump,  this  being  required  in  connection 
with  hydraulic  cranes,  capstans,  &e.,  about  the  works.  The 
])umi)  is  a  ram  2)atteru  machine,  with  4  in.  diameter 
plunj'Crs,  10  in.  .stroke.  It  is  driven  through  double 
reduction  gearing  by  a  75  ii.r.  three-phase  slip-ring  motor 
of  AVestinghouse  make.  The  motor  speed  is  575  revs,  per 
min.,  and  that  of  the  pump  52  revs,  per  min.,  the  duty 
being  4,800  gallons  per  hour  against  a  pressure  of  800  lb. 
per  square  inch. 

The  feature  of  the  pumping  unit  is  the  control  of  the 
motor  by  the  rise  and  fall  of  the  hydraulic  accumidator. 
Fig.  2  illustrates  the  pumping  equipment  with  the  con- 
troller in  the  foreground.  A  liquid  resistance  of  the 
dipping  plate  pattern  is  used,  and  the  movement  of  this  is 
governed  by  a  small  motor,  the  circuit  of  which  is  con- 
trolled by  a  switch  actuated  by  the  tappets  on  the  accu- 
mulator. The  control  of  this  small  motor  is  effected  in 
such  a  way  that  when  the  main  motor  is  running  at  full 
speed  the  controller  motor  is  stopped.  Wlien  it  it  required 
to  stop  the  pump  the  small  motor  circuit  is  closed  again 
by  the  accumulator  tappets,  but  the  motor  runs  in  the  re- 
verse direction,  and  gradually  raising  the  dipping  plates 
out  of  the  water  in  the  controller.  As  will  be  seen  by  the 
illustration,  tlie  small  motor  is  coupled  by  chain  to  the 
controller  movement  and  is  mounted  on  a  pedestal  in 
front  of  the  controller  itself.  20  seconds  is  allowed  for 
the  start,  and  the  controller  will  start  the  motor  eight 
times  in  half  an  hour  against  full-load  torque. 

The  whole  of  the  power  required  on  Messrs.  Smith, 
Patterson's  works  is  obtained  from  an  outside  source. 
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Celepftone  SmltcDboaras. 


AMONG  the  switchboards  manufactured  by  the 
British  Insulated  &  Helsbv  Cables  (Ltd.)  the 
"  Express  "  switchboard  has  some  novel  features. 
The  well-known  drop  or  shutter  indicator  in  general  use  is 
restored  by  the  finger,  and  has  a  night  bell  contact  or 
relay  spring  exposed,  and  is,  therefore,  liable  to  be  put  out 
of  order  when  manipulating  the  apparatus  or  when  dusting 
down  the  board. 

In  these  new  switchboards  a  new  indicator  jack  has  been 
introduced,  the  indicator  part  of  which  is  automatically 
restored  bv  the  insertion  of  a  plug  and  has  no  parts  exposed 
that  are  likely  to  be  put  out  of  order  either  owing  to  the 
movements  of  operating  or  when  the  board  is  being  cleaned. 
The  idea  of  an  indicator  combined  with  a  jack  is  not  novel, 
but  in  nearly  all  existing  patterns  the  shutter  is  liable  to  be 
dropped  by  the  movement  of  the  plugs  and  cords  or  by  the 
operator's  sleeve.  In  the  new  indicator  a  portion  of  a  drum 
shows  at  a  rectangular  opening  in  the  front  plate  and 
completely  closes  the  orifice,  so  that  there  is  no  room  for  dust 
to  enter,  and  the  relay  contact  is  at  the  rear. 

The  indicator  is  of  the  gravity  type,  and  in  the  normal 
position  the  counterbalance  weight  is  on  the  front  of  a  line 
vertical  with  the  axis.  The  drum  is  made  of  non-magnetic 
material,  and  the  section  showing  normally  at  the  opening  is 
coloured  black  and  the  section  to  be  exposed  for  a  call  is 
silvered  or  coloured  white.     On  the  periphery  a  tapered 


200-line  "  Express"  Telephone  Switchboard,  iront  view. 


Back  view  of  200-line  Telephone  Switchboard. 

section  of  iron  is  inserted  with  the  point  towards  the  pole 
( if  the  electromagnet ;  when,  therefore,  a  current  is  pa.ssed 
through  the  coil  the  iron  is  attracted  and  revolves  the  drum 
until  the  counterbalance  is  to  the  rear  of  a  line  vertical  to 
the  axis,  and  when  the  current  is  removed  the  drum  con- 
tinues to  revolve  by  gravity  until  it  comes  to  rest  on  the 
rclav  or  night  bell  contact.  This  relay  contact  is  of  sub- 
stantial make  and  also  acts  as  the  restoring  s])ring  wiien  tiie 
plug  is  inserted  into  tlie  jaclc  underneatli  tlie  dnun  to  answer 
a  call  :  the  ujiper  line  spring  lifts  tlie  restoring  s])ring  (these 
being  insulated  from  each  other)  and  restoics  the  indicator 
to  the  normal  positioii. 

These  indicator  jacks  are  litted  at  1  in.  centres  in  strips 
of  |0.  as  shown  on  the  illustration.  This  form  of  indicator 
when  used  for  tiic  ring-oil'  signal  is  cond)ined  with  the 
sjieaking  and  ringing  key,  so  tliat  it  is  associated  directly 
with  the  cords  and  willi  the  keys,  and  it  is  I)eliev(>d  lliat  tliis 
is  the  only  l)oard  tlnit  has  this  valuable  relationship,  so  tiiat 
the  operating  is  very  speedy  and  a]iproxiinating  to  the 
facilities  obtained  on  a  common  i)altery  switchboard.  Wluni 
tlie  ring-off  signal  is  obtained  the  operator  monientarih- 
throws  the  sjieaking  ki'v  to  the  speaking  position  to  restore 
1  he  indicator  to  the  noinial. 

The.se  lioards  are  suital)h'  for  eitiier  magiu'to  or  batterv 
(■ailing  and  dear,  and  are  nnnle  in  any  sizes  from  a  five-line 
wall  |iatterii  boardupto  ii-'ilKl-lincdoor  pattern  non- mult i|)led 
lioanl,  and  ail' also  used  for  small  multiple  exch.inges.  Tlu> 
illustration  sliows  these  hoards  tilled  with  galvaiuuneters. 
testing  jacks  and  phigs,  so  that  tlie  lines  and  the  cords  nmv 
bi' tested  by  the  operator.  The  boards  are  also  siijiplied 
without  this  testing  apparatus. 
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THAT  the  interest  of  the  colliery  manager  is  tho- 
roughly aroused  in  electrical  plant  is  evidenced 
by  the  number  of  mines  in  which  power  plants 
are  in  operation.  The  number  of  collieries  in  which  motors 
are  operated  for  power  companies'  mains  is  also  consider- 
able and  is  tending  always  to  increase.  The  experience  of 
electrical  manufacturers  in  equipping  collieries  and  mines 
during  the  past  decade  has  set  up  standards  of  plant  and 
apparatus  which  are  now  valuable  to  both  mining  engineer 
and  manufacturer  alike.  In  fact,  the  general  effect  of 
standardisation  is  to  increase  the  efficiency  of  plant  and 
expedite  its  installation  and  application  to  certain  recog- 
nised operating  conditions.  The  colliery  manager  is  now 
better  able  to  repose  confidence  in  electrical  machinery 
and  apparatus  when  he  observes  the  success  of  the  makers' 
efforts  to  standardise  in  a  line  of  machines  intended  for 
mining  service.  The  net  effect  of  these  influences  is  favour- 
able all  round  because  the  action  of  colliery  engineers  is 


Fig.  I.— Standard  Dick  Kerr  Motor,  Vertical  Pattern,  for 
Pump  Service. 

frequently  mutual,  consp(|Upiitly  the  installation  of  modern 
plant  in  one  district  is  likely  t(i  be  taken  as  a  precedent  for 
similar  action  in  another. 

It  is  worthy  of  record  that  the  peculiar  comlitions  ot 
working  in  British  mine.s  has  been  studied  by  home  engi- 
neers and  manufacturers,  and  are  met  by  electrical  {)lant. 
the  design  and  construction  of  which  is  nndmiblcdly  best 
suited  to  these  conditions.  While  there  may  be.  and  pro 
bably  are,  points  of  similarity  in  the  mining  juactice  df 
different  countries  there  are  certain  peculiarities  indigeneous 
to  u  particular  country  or  even  a  particular  district  which 
must  be  studied  on  the  spot,  and  which  can  only  be  ])r()- 
perly  grasped  by  home  engineers.  For  this  reason  thei' 
arc  essentially  many  Hritish  mines  and  collieries  into  which 
the  standards  of  British  engineers  should  fiiul  their  way. 
if  the  best  possible  results  are  to  be  obtiiincd.     We  may 


therefore  turn  to  some  of  the  work  which  Messrs.  Dick,  Kerr 
&  Co.  have  recently  done  in  this  important  province,  feel- 
ing that  it  cannot  fail  to  attract  the  attention  of  the  engi- 
neers and  managers  of  our  own  collieries  and  mines. 

In  a  pamphlet  issued  by  the  company  at  the  recent  Min- 
ing Exhibition  a  record  is  given  of  the  more  important  con- 
tracts which  have  been  entrusted  to  the  firm  for  collierv 
power  plant  and  motor  equipment.  In  this  interesting 
publication  comment  is  first  made  on  the  generation  of 
power  and  the  choice  of  prime  mover  which  devolves  upon 
the  management  under  such  circumstances.  Special  refer- 
ence is  made  to  the  gas  engine  and  exhaust  steam  turbine 
which  are  both  regarded  as  likely  to  figure  prominently  in 
the  mining  power  house  of  the  immediate  future.  Already 
they  have  supplied  four  large  generators  for  coupling  to  gas 
engines,  and  have  in  hand  a  750  kw.  turbo-generator  for 
operating  in  South  Wales  under  exhaust  steam  conditions. 
The  turbine  is  to  be  of  the  mixed  pressure  type,  working 
either  with  live  or  exhaust  steam.  In  the  same  system  will 
be  included  two  400  kw.  motor  generators  for  transforming 
the  direct  current  energy  from  the  power  house  to  three- 
phase  power  at  3,300  volts  25  cycles  for  transmission  into 
the  workings.  Other  types  of  Dick  Kerr  generators  have 
been  applied  for  collierv  working,  being  direct  coupled  to 


Fig.  2.     160  HP.  Motor,  coupled  Direct  to  Sinking  Pump. 
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A   Typical   Example 


of 


Induced   Draught   Economy 


Formerly 


12  Lancashire  Boilers  were 
constantly  in  operation. 
The  coal  consumption  was 
580  tons  per  week,  and 
they  were  hard  pressed  for 
Steam. 


The  Experience  of  a  British  Firm. 

SIROCCO 

Induced  Draught 
System 

was  installed* 


Now 


9  Boilers  are  doing  the 
work  of  12.  Coal  con- 
sumption for  the  same  duty 
60  tons  per  week  less  and 
plenty  ol  steam.  Average 
CO::  result  for  one  month 
13'6  per  cent. 


Davidson    &    Co.,    Ltd., 

Sirocco  Engineering  Works, 

Belfast* 


STEEL-CLAD 
MOTORS. 


OPEN,  PROTECTED 

Or  ENTIRELY   ENCLOSED. 

1  H.P.     TO      200  H.P. 

VERY  SOLID  CONSTRUCTION. 
HIGHLY   EFFICIENT. 


We  also  make  Polyphase  Generators  and  Motors. 


MATHER  &  PLATT, 


LTD.,  Salford  Iron  Works, 

MANCHESTER. 


"jf? 
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I  HENLEY'S 


ULCANISED 


B 


ITUMEN 


CABLES 


W.  T.  HENLEY'S  TELEGRAPH  WORKS  Co.,  Ld., 
13  &  14     BLOMFIELD  STREET,  E.G. 


Telealijiie-; : 
G.P.O..  3396  Central      N.T.C.,  49t0lLoiiilon  Wall  |3  Hues). 


Telegrams : 
Healeys  Works  London 


high-speed  engines.  A  good  ia.staiice  is  a  .300  kw.  alternator 
atNewstead  Colliery,  this  plant  supplying  energy  at  6.50  volts 
50  cycles  to  plant  on  the  pit  bank  and  in  the  workings. 

Considerable  attention  has  been  paid  by  Dick  Kerr  k  Co. 
to  the  question  of  jiump  motors  for  mining  service.  Standard 
motors  direct  coupled  to  centrifugal  pumps  for  ordinary 
duties  have  been  made  up  to  600  h.p.,  the  latter  being  a 
notable  instance  in  which  the  motor  was  placed  between 
two  large  pumps.  Attention  has  also  been  paid  to  sinking 
pump  motors  and  a  typical  machine  of  l-jO  h.p.  is  shown  in 
Fig.  1.  This  particular  pattern  is  not  totally  enclosed  but 
is  suitable  for  ordinary  vertical  pimip  service.  Fig.  "2 
illustrates  a  large  vertical  sinking  pump  in  operation  during 
the  sinking  of  a  mining  .shaft.  The  motor  is  rated  at  150  h.p. 
and  has  a  normal  speed  of  1,450  revs,  per  min.  It  is  a 
standard  three-phase  machine  operating  on  a  500/550  volt 
circuit.  The  duty  of  the  pump  is  .'55,000  galls  per  hour 
which  is  rai.sed  to  a  height  of  500  ft.  The  motor  and  pump 
are  slung  on  chains  in  the  ordinary  way.  and  can  be  conveni- 
eiitlv  lowered  down  the  sha't. 


Another  interesting  instance  of  Dick  Ken  mining  motor 
applications  is  shown  in  Fig.  3  in  which  two  400  h.p.  motors 
are  driving  ventilating  fans.  It  will  be  noticed  that  rope 
diiving  has  been  adopted,  and  that  the  slip-rings  are'outside 
the  main  bearings. 

A  brush  lifting  device  is  also  provided  for  use  when  the 
motors  are  running  at  full  speed.  The  equipment  is  sim- 
plicitv  itself  and  much  more  compact  than  anv  arrangement 
of  .steam  driving. 

An  encouraging  feature  of  the  use  of  electric  power  in 
mines  is  the  tendency  to  increase  the  sizes  of  the  motors 
for  coupling  direct  or  for  rope  or  belt  driving  of  mining 
machinery.  .Small  motors,  which  now  are  looked  upon  as 
almost  insignificant  were  once  the  order  of  the  day,  and  were 
regarded  as  something  of  a  wonder  at  that.  Now  there 
seems  to  be  no  limit  to  the  duties  which  may  be  imposed'on 
electric  motors.  The  attack  on  the  steam  winder  is  alreadv 
gathering  strengtli,  and  it  is  merely  a  matter  of  time  for  it  to 
culminate  in  the  displacement  of  steam  by  the  'electric 
motor. 


Fig.  3.— T\io  4C0H.P.  A.C.  Motois  driving  Mine  Ventilating  Faus. 
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Sundrp  rPotor  JBpplication$> 

Wl-'.  have  iil'teii  leferiXHl  in  these  cnhuiius  lu  the  ailap- 
lahility  of  the  electric  motor  to  tlie  ih-iving  of 
almost  every  class  of  industrial  maeliiiiery.  The 
actual  rauire  of  such  machinery  now  operated  l)y  electric 
power  is  most  extensive,  and  is  being  constantly  added  to 
month  by  month.  Certain  classes  of  industrial  plant  exist 
purely  on  account  of  the  electric  drive  and  without  it  they 
would  not  be  possible. 

A  booklet  recently  issued  by  Messrs.  Mavor  i^  ( 'uulsoii 
contains  a  lar^e  number  of  illustrations  typical  of  wliat 
can  be  done  with  the  electric  motor  in  various  industries 
and  trades.  The  list  includes  colliery  and  mining  plant, 
engineering  workshops,  iron  and  steel  works,  shipyards, 
factories,  textile  mills,  &c. 

"We  have  selected  several  of  the  illustrations  from  this 
booklet  as  they  will  serve  to  put  on  record  some  typical 
examples  of  motor  driving  under  actual  operating  condi- 
tions. The  motors  illustrated  are  the  manufacture  of 
ilessrs.  Mayor  &  Coulson,  who  have  had  many  years 
practical  experience  of  electric  power  plant. 

Fig.  1  shows  the  adaptability  of  the  electric  motor  to 
machine  previously  designed  for  driving  liy  means  of  sepa- 
rate steam  engines.  This  punching  and  shearing  machine 
is  now  driven  through  a  belt  on  to  the  flywheel,  on  which 
the  crank  may  still  be  seen,  by  a  moderate  speed  motor  of 
the  protected  type,  the  motor  being  bolted  to  the  floor. 
The  cut-off  switch,  starter  and  speed  regulator  are  mounted 
on  a  metal  framework  above  the  motor  in  the  space  origin- 
ally occupied  by  the  steam  engine. 

The  "  hot "  saw  illustrated  in  Fig.  2  is  one  of  a  number 
installed  in  a  large  steel  works,  and  is  used  for  cutting  up 


Fig.  l.--Motor  driving  Shears  and  Punch. 

into  standard  lengths  steel  angles,  channels,  bars,  &c.,  as 
they  emerge  from  the  cast  on  the  series  of  rolls  through 
which  they  are  drawn  from  the  ingot.  The  saw  is  driven, 
through  a  heavy   link   lielt,  by  a   high-speed   continuous 


IT    IS    ONLY    NECESSARY  TO    KNOW 


ONE  WORD 


WHEN    DEALING    WITH    METAL    LAMPS 

A 
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THE    ELECTRICAL    COMPANY,    LTD., 

121  125,   CHARING    CROSS    ROAD,    W.C. 
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Fig.  2.— Motor  driving  Hot  Saw  in  Steel  Works,  through  Link  Leather  Belt. 


The  belli-iws  in  the  installa- 
liciu  described  above  are  situa- 
ted ill  the  roof  of  the  cathedral 
at  the  opposite  end  of  the  build- 
ing to  the  keyboard  of  the 
organ,  and  the  motorsare  started 
liy  tlie  organist  liy  means  of 
starting  switches  placed  at  one 
side  of  the  keyboard. 

The  planing  of  the  wooden 
decks  of  ships  is  one  of  the 
most  laborious  and  unpleasant 
operations  which  fall  to  the  lot 
of  a  ship's  carpenter,  and  even 
the  extra  wages  which  is  allowed 
for  this  work  does  not  overcome 
the  dislike  for  it.  The  machine 
illustrated  in  Fig.  4  will,  under 
ordinary  circuinstances,attended 
liy  a  man  and  two  apprentices, 
plane  400  sq.  ft.  of  deck  in  one 
hour.  By  hand  labour,  an  area 
of  4-5  sq.  ft.  of  deck  is  a  fair 
day's  work  for  a  carpenter.  The 
machine    and    attendants    will, 


current  motor  of  the  protected  type.  The  steel  to  be  cut 
is  moved  along  the  floor  in  front  of  the  saw  by  means  of 
"  live  "  rolls  which  are  operated  by  a  separate  motor. 

The  organ  blowing  equipment  at  the  Glasgow  Cathedral 
was  one  of  the  first  in  this  country  to  be  operated  by 
electricity.  It  consists  of  three  sets  of  bellows — high, 
medium  and  low  pressure  (Fig.  '.'<).  Each  set  is  driven  by 
an  electric  motor,  of  the  continuous  current  protected 
type,  through  worm  gear  which  is  enclosed  in  an  oil  bath, 
the  worm  wheel  being  fixed  on  the  end  of  the  crank  shaft 
operating  the  bellows.  The  two  motors  seen  in  the  illus- 
tration are  driving  the  high  and  medium  pressure  bellows. 

The  length  of  the  low-]>i-essure  bellows,  whicli  are  just 
visible  at  the  right-hand  side  of  the  illustration,  is  twice 
that  of  the  other  two  sets,  and  prevents  a  view  of  the  third, 
motor  being  obtained.  The  speed  of  the  motors  is  auto- 
matically controlled  by  the  bellows  themselves,  which  as 
they  rise  and  fall  operate  a  rheostat.  The  weight  and  rope 
connected  to  one  of  the  rheostats  may  be  seen  on  top  of  the 
centre  set  of  bellows. 


Fig.  3.— Two  of  Thiee  MolorB  blowing  Organ  in  Glasgow  Callitdral. 


Fig.  4.— D.C.  Motor  driving 
Deck  Planing  Machine. 


therefore,  do  as  much  work  in 
one  hour  as  eight  or  nine  men 
will  do  in  one  day. 

Tlic  motor  is  a  direct  current 
mac'liiiu',  is  started  by  ir.eans  of 
a  small  lexer,  whicli  will  lie  no- 
ticed on  one  of  the  handles  of 
the  machine.  The  machine  is 
also  iitled  with  a  three  pha.se 
moliir  of  the  squirrel-cage  type 
for  use  on  alteriialing  curiont 
circuits.  Tlicse  machines  arc, 
we  understand,  in  use  in  most 
of  tlic  leading  sliiplnuldiug  yards 
111  I  he  WHild.  We  liavo  no  jiar- 
tiiuhiisol  o]ii'i';iting  cost  liet'ore 
us,  but  wc  need  liaidly  say  thai 
tlic  ecoiiiiuiy  eH'cclcd  is  very 
L;reat.  Tlic  cqui])mciit  also  iiivs 
tlic  advantage  of  simplicity,  and 
tlio  motor  and  starter  are  of 
standard  make. 
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Everything  Electrical. 


G.E.C.  TELEPHONES 

Made  at   "Peel"   Works,   Salford. 


" « '  I  ™rB"'    liii  hIbI 


LIBERAL 

TRADE 

DISCOUNTS. 


Magneto-Call   Telephone  for  Long 
Distance  Ringing  and  Speaking, 

K  8055,  £4  15s. 


Standard   Magneto-Call  Wall  Telephone, 
G.P.O.  Pattern. 

K  8070,  £6  lOs. 


Tlic  tijix's  ilhistrntcd  here  arc  similar  fo  those  siipjilied  to  the  G.P.O., 
N.T.C..  the  Coloiiidl  (jorcnniu'iits,  d'c,  and  tJiere/oi-e  mai/  he  regarded  as  the 
STANDARD  INSTRUMENTS,  the  British  G.P.O.  being  considered  one  of 
tJte  best  equipped   (iovernniental  Dep>artments  in   the   iror/d. 

Tlic  1-lii-jtage  Telephone  Catalogue  issued  early  this  gear  fnlh/  ill nst rates 
and  describes  m  detail  Telephones  for  the  Ilonse.  Office,  Hotel  and  Ships,  d'c., 
lih'H-ise  Wires,  Cables.  Batteries,  Cells,  Insulators,  Tools  and  of/i.er  Accessories. 

This  i'atalogne  shonlil  jirore  a  never  fo/iling  sonrce  of  inforniatimi  to 
every  Electrn-al  (/ontrarfor  interested  in  Telephoyie  Work.  A  copy  irill  be 
sent  per   return   on  receipt   of  application   (^enclose  trade  card). 

COMPLETE  EQUIPMENTS  OF  EXCHANGES   OF 
ANY  CAPACITY  SUPPLIED  AND  ERECTED. 

The  General  Electric  Co.,  Ld. 

HEAD  OFFICE:    71,  Queen  Victoria  Street,  LONDON,  E.C. 

BRANCHES;    Manchester.   Birining:haiil,  Newcastle,  Qlasicow,  Cardiff,   Dublin,   Belfast, 
Paris,  Capetown,  Johannesburft      WORKS:  London,  lUitton,  Manchester,  Birmlneham. 
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Che  Camborne  €\l)ibition 


Union  Clectrlc  €xl)ibiL 


Ax  iuterestiug  exhibition,  organised  chiefly  in  the  in- 
terest of  the  mining  industry,  has  recently  been 
lield  at  Camborne,  in  Cornwall.  From  the  elec- 
trical point  of  view  the  Exhibition  possessed  consider- 
able interest,  and  the  products  of  the  I^niou  Electric  Co., 
Park-street,  Southwavk.  London,  S.E.,  occupied  a  promi- 
nent position.  The  company  had  not  only  a  well-equipped 
stand  in  the  centre  of  the  Exhibition,  but  also  a  large  motor 
working  an  air  compressor  supplied  by  Messrs.  Eeavell  & 
Co.  They  also  supplied  the  whnle  of  the  arc  lamps  for 
illuminating  the  Exhibition  itself,  both  inside  and  outside, 
and  part  of  the  street  approaches,  which  lookpd  brilliant  in 
the  extreme.  The  company's  "  Excello  "  and  "  Ivohinoor  " 
lamps  were  also  much  in  use  for  the  lighting  of  a  number 
of  the  other  stands. 

Coming  back  to  the  Union  Electric  Co.'s  stand  itself, 
amongst  the  heavy  machinery  was  a  direct-coupled 
plunger  pump,  with  triple  cylinder,  Sin.  diameter,  6 in. 
stroke,  capable  of  delivering  1,375  gallons  of  water  per 
hour  against  a  high  head.  Owing  to  want  of  .space  the 
pump  was  not  shown  in  operation,  but  we  understand  it  will 
be  transferred  from  Camborne  to  ]\Ianchester  and  there  be 
actually  at  work  as  part  of  the  Union  Electric  exhibits  at 
ihe  forthcoming  Electrical  Exhibition. 

Anotlier  exhiliit  was  a  direct-coupled  electrically-driven 
centrifugal  pump,  arranged  for  raising  SO  gallons  of  water 
per  minute  against  a  head  of  80  ft.  These  outfits  are  con- 
structed to  work  in  connection  either  with  hand  starters  or 
with  automatic  starters,  so  that  they  may  be  used  either 
for  pumping  out  or  for  filling  tanks. 

Besides  tbe  foregoing,  the  company  also  showed  a  range 
of  their  polyphase  and  direct  current  motors.  Various 
forms  of  suitable  starters  were  shown  upon  the  stand. 
These  consisted  chiefly  of  two  classes,  the  air-cooled  pattern 
and  the  oil-cooled  pattern,  the  latter  being  particularly 
favourably  where  verj'  heavj'  loads  are  to  be  encountered 
during  starting  or  where  a  gassy  atmosphere  is  present. 

Tlie  company  also  exiiibited  a  large  numlier  of  arc  lamps, 
chiefly  of  their  well-known  ExccIIo  pattern.  The  best 
known  example  of  the  Excello  arc  lamp  lighting  is,  of 
course,  (Jxford-street,  London,  which  is  without  doubt  the 
most  important  shopping  thoroughfare  in  the  world,  and  it 
speaks  volumes  for  tlie  quality  of  the  lamps  that  it  was 
selected  liy  the  consulting  electrical  engineer  for  this  im- 
portant thoroughfare. 

Tlie  JOxcello  arc  lamp  has  the  great  advantage  of  giving 
a  lar^e  amount  of  illumination  for  a  small  consumption  of 
electricity,  burning  long  periods  without  renewal  of  car- 
bons, and  for  doing  its  work  with  regularity  and  without 
skilled  attention  of  any  kind.  The  company  inform  us 
that  they  have  supplied  these  lamps  to  over  70  dillerent 
electric  lighting  authorities  in  the  United  Kingdom  alone, 
while  they  have  exported  lam])s  to  all  parts  of  ihe  world. 

Another  lamp  shown  was  the  Koliinoor,  also  liighly 
etticient  and  burning  for  long  ^leriods  without  renewal  of 
carbons. 

It  is  inleresling  to  know  llial  the  company's  works  have 
conslructeil  over  470,000  ari'  lamps  of  various  kinds,  and 
that  everytiiing  u.sed  in  the  arc  lamp  is  made  on  the  inter- 
cliangeable  system,  so  that  spare  i)arts  can  be  .sent  liy 
reference  number  V)y  post  at  very,  short  notice. 

At  the  moment  of  going  to  press  tlie  comimny  inform 
us  that  they  have  licen  awarded  a  medal  of  the  lir.st  class 
for  the  excellence  of  the  display  rif  ili.ir  products. 
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All  communications  should  be  addressed  "The  Electrician" 
Industrial  Supplement,  1,  2  and  3,  Salisbury  Court,  Fleet 
Street,  London,  E.G. 

Copy  for  Text  or  Advertisement  pa^esjornext  issue  should  reach  theabffve 
address  not  later  than  Wednesday ,  October  7th. 

Manujacturers,  Contractors,  Central  Station  Engineers,  and  those 
interested  in  Electrical  Industrial  Developments  are  cordially  invited  to 
contribute  original  matter  to  the  SUPPLEMENT,  and  when  suitable 
this  will  be  inserted  as  space  permits. 

Filing  Case  for  "Tlie  Electrician"  Industrial  Supplement. 

The  iKDUSTEIAIi  SUPPLEMENT  is  holed  for  filing,  and  we  are 
distributing  cases  which  will  hold  twelve  issues.  On  request  a  case 
will  be  sent  to  Consulting,  Manufacturing,  or  Contracting  firms  ;  to 
Chief  or  Resident  Engineers  of  Electricity  Supply,  Traction  or  Power 
Stations  ;  to  any  firm  of  Merchants  or  Agents  ;  to  Railway,  Tramway, 
Dock,  Harbour,  or  other  companies  interested  in  the  applications  of 
Electric  Power,  &c.,  to  their  undertakings;  and  to  other  large  con- 
sumers of  electrical  energy,  either  at  home,  in  the  Colonies,  or  abroad. 

A  portion  of  each  issue  of  the  SUPPLEMENT  is  reserved  for  special 
circulation  oversea. 


€aitorlal. 


The    electricity    supply    authorities    up 
•Business       ^^^^  j^^^.^^  ^j^^  countrv  will  no  doubt  be 
Campaigns.  .        ^,  i  r  i  i-  i  .u- 

preparmg  themselves  tor  a   busy  lightmg 

.season  With  the  many  and  improved  forms  of  metallic 
filameut  lamps  on  the  market  they  should  keep  very  active 
in  the  winter  months  in  fighting  gas,  more  particularly  in 
the  shops,  and  incidentally  in  domestic  circles.  In  summer 
when  lighting  matters  are  insignificant  more  attention  is 
no  doubt  paid  to  the  motor  load.  But  winter  is  equally 
opportune  for  the  pushing  of  power  supply,  especially  dur- 
ing the  weeks  preceding  and  succeeding  the  festive  season. 
If  care  is  taken  to  worry  out  the  particulars  it  will  be  found 
that  in  numerous  trades  motors  can  be  temporarily  put  down 
to  do  duty  in  capacities  which  are  beyond  the  hope  of  gas 
or  steam  engine  ;  electric  pulley  blocks,  for  instance,  for 
dealing  expeditiously  with  goods  in  need  of  urgent  dis- 
patch. A  motor  here  and  there  to  relieve  the  congestion  in 
bakeries,  laundries,  printing  woiks.  mav  well  be  ])ut  down, 
even  if  there  is  a  steam  or  gas  plant  in  regular  operation. 
The  emergency  value  of  the  electric  motor  is  a  powerful 
advertisement  for  electric  power.  It  seldom  fails  to  im- 
press a  power  u.ser.  In  fact  it  will  do  more  to  convert  him 
for  gas  aiul  steam  than  months  of  hard  campaigning.  In  a 
well-organised  selling  department  of  an  electricity  supply 
authority,  this  should  be  one  of  the  foremost  axioms  in 
carrying  on  of  a  vigcu-ous  programme  in  the  interest  of  power 
supply.  We  do  not  hesitate  to  say  that  during  the  ap]uoach- 
ing  winter  if  supply  departments  will  have  this  im])ortant 
field  of  develojuuent  in  mind,  they  will  lay  the  foundation  of 
iiuicli  useful  iiusine.ss  for  the  coming  year. 

ELECTRIC  POWER  &  LIGHTING  PLANTS. 

COAL  CUTTERS. 

COAL    &    ROCK    DRILLS. 

ELECTRIC   BLASTING. 


It  rilr  f^r  Vamvhirt  No    J". 

JOHN    DAVIS  &  SON     DERBY',    LIMITED,      ^ 

All  Snlnts'  Works,  Dorby.  "^ 
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Our  Motors  are  specially  designed 
and  constructed   to  give  absolutely 
satisfactory  service  under  all  work- 
ing conditions. 


Efficient — Rugged — C  ompact . 

Shunt,  Series  or  Compound  Wound. 


THE  ELECTRIC  AND  ORDNANCE  ACCESSORIES  CO.,  Ltd, 

CHESTON    ROAD,    ASTON,    BIRMINGHAM. 

Contractors  to  all  Governments,  Leading  Municipalities,  Railway,  Shipping  &  Engineering  Companies. 


Che  ?ieia  Celephone. 


THE  extreme  portability  of  the  teleplione  is  one  of  its 
most  valuable  and  delightful  featiues.  Instruments 
which  can  be  carried  in  the  hand,  without  the  least 
difficult}',  or  which  may  be  hung  by  a  shoulder  strap  and 
swung  into  position  for  use  at  will  are  now  standardised  and 
their  speaking  qualities  are  unimpeachable.  Portable 
telephones  are  not,  of  course,  new.  but  they  are  only  just 
beginning  to  find  their  true  position.  It  is  but  natural  that 
tliev  should  be  favoured  in  military  operations  because  of 
their  reliability  and  compact  form.  The  modern  scout 
becomes  not  merely  the  eyes  of  the  army.  He  is  also  its 
ears,  for  everything  coming  to  his  notice  is  at  once  com- 
municated to  headfiuarteis.  if  he  is  telephone  equipped.  A 
valuable  coiitril)Ution  to  the  ease  and  efficiency  of  the  port- 
able telephone  is  the  enamelled  wire  which  reduces  the  bulk- 
required  for  transport  and  repre.sents  practically  an  ideal 
conductor  for  this  cla.ss  of  work. 

8ome  considerations  upon  the  general  utility  of  the  field 
telephone  have  recently  been  published  by  the  International 
Electric  Co.,  who  have  developed  a  special  pattern  for  port- 
able use.  In  a  pamphlet  dealing  with  the  field  telephone 
the  uses  of  this  instrument  are  enumerated.  There  cer- 
tainly seems  to  be  a  great  future  before  the  telephone  for 
military  service  seeing  that  it  can  be  ([uite  readily  employed 
where  the  telegraph  and  semaphore,  or  heliograph  would  be 
quite  useless.  In  military  operations  the  telephone  may  be 
used  between  bodies  of  troops  during  the  initial  stages  of 


Fig.  1.— Field  Telephone  showing  Satchel  opened. 
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Fig.  2. — Field  Telephone  in  Use. 

an  attack,  within  a  defensive  position,  in  an  outpost  line, 
between  artillery  and  ammunition  columns,  from  observa- 
tion kites  or  balloons  to  the  ground  for  facilitating  railway 
service  on  field  lines.  These  are  only  a  few  of  the  more 
important  purposes  to  which  the  telephone  can  be  put. 

Considered  generally  the  advantages  of  the  telephone  in 
field  service  mav  be  summarised  in  three  words,  secrecy, 
speed,  simplicity,  and  these  advantages  are  undoubted 
compared  with  visual  signalling  or  telegraphic  service. 
There  is  also  no  limit  to  the  speed  at  which  mes.sages  can 
be  received  and  taken  down.  Practically  no  transcription 
is  necessary,  and  no  special  staff  is  required.  The  training 
of  scouts  in  the  u.se  of  the  telephone  should  be  a  very  simple 
matter,  especially  as  the  apparatus  is  not  complicated  and 
has  no  "  cranky  "  features  about  it. 

Coming  now  to  the  details  of  the  field  telephone  ])iit  for- 
ward by  tlie  international  Electric  Co.,  dealing  first  with 
the  method  of  calling.  .\  buzzer  is  strongly  reconunended 
in  ))reference  to  a  trembling  or  polarised  bell.  Only  a 
small  t)attery  is  retpiired.  and  in  case  of  a  defective  line 
causing  bad  speaking,  phonic  buzzing  with  the  Morse  code 
can  be  u.sed  to  maintain  communication,  assuming,  of 
course,  that  the  scout  is  a  telegraphist.  Another  thing,  a 
telephone  and  a  telegraphic  buzzer  can  be  kept  working 
simultaneously  with  Morse  signalling  on  a  single  line.    This 


method  also  considerably  lightens  the  equipment  by  dis- 
pensing with  generator  induction  coil,  &c.  The  electrical 
equipment  proper  comprising  what  is  known  as  the  "  Med- 
hurst '"  telephone,  consists  of  transmitter,  receiver,  Morse 
key,  switch,  buzzer,  dry  cell  and  condenser.  The  trans- 
mitter is  of  the  interchangeable  sealed  capsule  type,  which 
makes  repairs,  necessitated  by  a  defective  microphone,  a 
mere  matter  of  inserting  another  capsule.  The  instrument 
is  sufficiently  sensitive  to  transmit  words  spoken  into  the 
leather  satchel  containing  the  apparatus  (see  Fig.  1).  In 
the  replacement  of  a  new  capsule  for  a  defective  one.  no 
connections  are  disturbed,  the  act  of  screwing  down  a  cover- 
ing ring  being  sufficient  to  restore  the  circuit.  We  under- 
stand that  the  capsule  microphone  has  been  immersed  in 
water  24  hours  without  any  signs  of  moisture  penetrating 
the  diaphragm.  The  current  consumption  of  the  micro- 
phone is  also  said  to  be  low,  the  circuit  being  actually  broken 
while  the  operator  is  listening.  A  double  watch  receiver 
with  adjustable  clamped  diaphragm  forms  part  of  the  out- 
fit. It  is  very  sensitive  and  may  be  adjusted  for  accurate 
hearing  while  in  use,  the  adjustment  being  subsequently 
locked  by  a  set  screw.  Where  listening  may  be  disturbed 
by  extraneous  noises  a  telaupad  of  soft  rubber  is  placed 
over  the  receiver.  The  buzzer  is  made  up  of  a  coil  and 
armature  mounted  within  a  special  ebonite  compartment. 
Primary  and  secondary  are  wound  on  a  sparking  coil,  each 
layer  of  wire  being  insulated  with  paraffin  paper.  Two  dry 
cells,  furnishing  about  three  volts,  are  powerful  enough  for 
signalling  over  long  distances.     An  adjusting  screw  is  )h-o- 


Fig.  3.— Drum  for  Carrying  550  yards  of  Field  Telephone  Wire. 

vided  for  obtaining  notes  in  the  buzzer  to  synchronise  with 
the  receiver  diaphragm,  and  the  armature  contacts  have 
substantial  platinum  tips.  The  battery  consists  of  two 
Obach  dry  cells,  this  being  the  pattern  used  by  the  War 
Office.  X  condenser  made  according  to  Mansbridge's 
jiatent  and  enclosed  in  a  fibre-covered  partition  completes 
the  equipment. 

When  in  u.se  the  receiver  only  is  withdrawn  from  the 
satchel  (see  Fig.  2),  all  speaking  being  done  in  an  ordinary 
voice.  The  instrument  can  be  withdrawn  from  the  .satchel 
without  disturbing  any  connect ioiis,  thcst"  licing  made  1)\' 
means  of  rubbing  strips. 

In  connection  with  the  system  a  line  of  field  exchanges  is 
also  ])Ut  forward.     These  allow  for  the  interconnection  of 
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you  aMI#W:D  UnSE 


1. — The  workmanship,  materials  and  dosigji 
are  all  guaranteed. 

2. — The  prices  include  pulleys,  packing  and 
delivery. 

3. — The  machines  are  made  to  endure,  and 
produce  repeat  orders. 

4. — They  are  all  tested  for  load  and  tem- 
perature, and  under  high  pressure 

5. — Overloads  neither  kill  the  machine  nor 
its  guarantee  Conservative  rating 
banishes  the  overload  bugbear. 

6. — Each  motor  is  in  every  respect  the 
epitome  of  the  straight  deal. 


>fARKST.         soUTHWARK.        LOHDON.i?. 
NEWCASTLE-ON-TYNE  and  GLASGOW. 


outlying  parties  with  different  sections  of  a  camp  and 
greatly  facilitate  the  use  of  the  field  telephone.  By  a  special 
system  of  connections  calling  may  go  on  while  two  sub-lines 
are  in  conversation  and  the  speaking  will  not  be  overheard. 
A  special  drum  for  carrying  the  connecting  wire  is  also 
made  (see  Fig.  3)  and  this  will  hold  550  yards  of  single 
stranded  field  cable.  In  the  illustration  e  shows  the  screws 
for  uniting  the  drum  cheeks,  b  is  the  carrier,  and  h  the 
detachable  handle  for  the  drum. 


Sftips'  SearchliflMs. 


SINCE  the  introduction  of  electric  power  plant  on 
board  ships,  the  use  of  searchlight  projectors  has 
gradually  extended  to  practically  all  classes  of 
ve.'!sels  from  the  largest  warship  down  to  the  small  trading 
tramp  steamer,  and  a  searchlight  has  in  consequence 
become  to  be  regarded  as  one  of  the  essential  items  in  the 
complete  equipment  of  a  ship. 

The  various  u.ses  to  which  a  ship's  searchlight  is  put  may 
be  briefly  summarised  as  follows  : — For  warships  for  loca- 
ting the  position  of  the  enemy  both  in  making  and  repelling 
attacks  and  for  signalling  ;  for  merchant  vessels  for  navi- 
gating difficult  waters,  picking  up  buoys,  &c.  ;  in  the  special 
service  of  passing  through  the  Suez  Canal  for  which  definite 
requirements  are  laid  down  by  the  canal  authorities  ;  for 
yachts  for  general  purposes  ;  and  for  ferry  boats  and  float- 
ing bridges,  &c. 


Dct..  1  _i:_rn  Searchlight. 

To  meet  these  vaiied  requiiements,  Messrs.  Siemens  have 
embodied  their  long  experience  in  this  cla.ss  of  work  in  the 
production  of  a  complete  line  of  searchlights,  from  the  large 
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ECONOMY  IN  THE  BOILER  HOUSE. 

TO  ATTAIN  THIS 

It  is  a  <;niiil  thing  to  Reconl  the  I'ressure. 
It  is  a  good  tiling  to  Reconl  the  Temperature. 
It  is  a  good  thing  to  Record  the  Draught. 
It  is  a  good  thing  to  Record  the  COo. 
It  is  a  good  thing  to  Weigh  the  Coal. 

BUT,    IT   IS    BEST   OF    ALL   TO 

MEASURE  THE  STEAM  PRODUCED. 

If  you  liave  had  any  difficulty  in  getting  at  this  last,  but  most 
important,  factor,  write  for  particulais  of 


rrHCE 


LEA"     RECORDER 


/  Which  measures  the  feed  water  through  a  sharp-edged  V  Notch  i 

To-     J.  E.  LEA,  B.Sc,  M.I.Mech.E., 

28,   DEANSGATE,   MANCHESTER. 

Telegrams:  "  Recording,  Manchksikr." 


Tfl.  soA". 


and  fullv-equipped  warship  pattern,  fitted  with  electrical 
control  of  both  training  and  tilting  motions,  and  with  every 
accessory  and  attachment  that  could  under  any  circum- 
stances be  required,  down  to  the  smallest  and  simplest 
yacht  type  projector  of  10  in.  diameter. 

One  of  the  most  complete  types  of  projector  for  warships 
is  the  Siemens  type  "■  G.J."     This  pattern  is  usually  sup- 


mirror  ;  double  dispersing  lens  with  rack  and  pinion  motion 
for  obtaining  parallel  or  divergent  beams  at  will  ;  Venetian 
lonvred  flashing  shutter  for  signalling  ;  arc  centerer  for 
adjtisting  the  arc  from  outside  the  projector  ;  combined 
ammeter  and  voltmeter  with  glow  lamp  for  illumination  ; 
electric  bell  for  signalling  from  the  point  of  control ;  spring 
buffers  under  the  base  of  projector  to  mmimise  the  effect  of 
vibration  ;  and  for  the  heavier  projectors  a  carriage  can  be 
supplied  with  rollers  by  means  of  which  the  complete  pro- 
jector can  be  easily  moved. 

Usual  fittings,  such  as  automatic  lamp,  glass  silvered 
parabolic  mirrors,  adjustable  trunnions,  &c.,  make  up  the 
complete  projector. 

The  Siemens  "'  M.P."  jjattern  projector  has  been  designed 
principally  for  use  on  merchant  vessels  for  which  a  simple 
form  of  projector  is  required.  In  order  to  meet  all  require- 
ments as  to  size  and  current  capacity  the  M.P.  projectors 
are  made  in  the  following  sizes  : — 10  in.,  12  in.,  14  in., 
16  in.,  20  in.  and  24  in.  diameters.  The  last  two  sizes  are 
somewhat  large  for  ordinary  merchant  vessels,  and  the 
sizes  which  appear  to  be  most  in  demand  are  the  12  in.  and 
the  Ifi  in.  sizes. 

The  projectors  can  be  supplied  either  with  lamps  for 
combined  automatic  and  hand  feed,  or  for  hand  feed  only, 
and  in  either  case  the  lamps  are  of  the  Siemens  patent  hori- 
zontal type. 

Standard  projectors  are  fitted  with  mirrors  of  the  glass 
silvered  parabolic  type  suitably  mounted  in  a  detachable 
frame,  and  so  ventilated  as  to  minimise  the  danger  of  frac- 
ture from  sudden  changes  of  temperature.  The  normal 
working  current  of  the  lamps  and  the  focus  of  the  mirrors 
in  the  M.P.  projectors  have  been,  after  extended  tests,  so 
fixed  with  relation  to  each  other  as  to  obtain  the  maximum 
projection  of  light  with  the  minimum  expenditure  of  elec- 
trical energy,  thus  reducing  both  the  weight  and  cost  of  the 
projector  and  also  the  cost  of  working  exjienses. 

The  M.P.  projectors  can  be  supplied  on  either  long  or 
.short  base,  and  either  with  or  without  current  collector 
rings.  The  lamps  are  readily  removable  from  the  barrel 
and  both  mirror  and  front  door  are  detachable — the  fixing 
to  the  body  being  by  mean.'<  of  the  ordinary  bayonet  joint. 
Mirrors  of  the  metallic  parabolic  type  are  sometimes  jire- 
ferred  in  place  of  gla.ss  mirrors,  and  can  be  fitted  in  all 
cases  if  required. 

The  Siemen.s  saiul  tulic  type  of  line  resistances  can  be 
readily  arranged  to  suit  tlic  voltage  of  tlie  circuit  on  which 
the  |ir<)jectors  are  to  work,  the  ordinary  standard  resistances 
absoi'l)ini;  Imin  (io  \-(ihs  to  120  volts. 


Industrial  Prospects  of 
tDe  Cicctric  Furnace.  . 


Search-light  mounted  on  Travelling  Bogie. 

plied  ill  sizes  .'ill  in.  and  .'Wi  in.  diameter  the  latter  size 
being  the  largi'st  hitherto  iii.stalled  on  board  slii|i  for  general 
purposes.     Till'    (I. I.    projectors   I'an    be    fiirriislu'd    cilinM- 


to 


ich  say.s  something  about 

so 

■ipeak.      If   the   saying    be   a|iplied    to   electrical 


TllhiRE  is  an  nU  |iio\cil)  which  say.s  something  abou 
good  tilings  coining  slowly.  "  billing  thi>ir  time  '"  si 


(levelopmenl  it  conies  to  rest  quite  naluially  on  the  electric 
fninace  and  its  kindred  associations.  .\t  the  very  birth  of 
I'lcctriral    indiislrv    the    electric    furnace    was    heralded    in 


with  or  witliDiil  I'lei'l  lical  control,  and  special   atlarlmients  with    great    hopes    of    an    ininiedi;ilel\-    ))i()speroiis    future, 

can    be   aihli'ii    if   desired    .such    as    Iris  (iia|)hiat;ni    sliutler  Those   hopes   have  alas!     reniained    nnfnlfillcd   despite  the 

iniliiediatclv  behind  the  front  door  for  cutting  olT  the  light  ;  lapse  of  three  decades.      Tn  (l.i\   I  hi'  electric  furnace  mav  be 

iris  dia[)hiHgm  shutter  for  protecting  the  iniirnr  from  cool  regarded  as  sometliing  of  an  ap|iaiiage  of  liie  steel  industry, 

ing  too  rapidly   and    |ihiriil    iinnii'diati'lv    in    fioni    of   llie  ||  ni;i\   be  iisimI,  if  desired,  to  refine  certain  smelted  ores  for 
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the  profliirtioii  of  some  special  steels.  Beyond  this  it 
has  not  been  carried  by  the  world's  rising  tide  of  steel  mak- 
ing. The  electric  furnace  finds  itself  in  company  with  the 
modern  blast  furnace  by  sheer  weight  of  merit  to  which 
mu.>!t  be  addeil  a  dash  of  good  fortune  consecjueut  upon  the 
spell  which  anything '"  electric  "  holds  over  the  minds  of  engi- 
neer and  financier  alike.  In  a  way  the  problem  of  the 
electric  furnace  resembles  that  of  aerial  navigation.  Both 
are  immensely  fascinating,  each  has  ei\orinous  industrial  and 
commercial  possibilities  and  both  apjiear  to  be  e({uaily 
elusive  as  to  their  practical  solution. 

The  development  on  a  large  and  successful  commercial 
scale  of  hydro-electric  plants  should  give  a  fillip  to  the 
electric  furnace.  I'nfortunately  the  difhcidties  encountered 
in  establishing  a  remunerative  centre  of  electric  furnaces 
appear  to  be  of  a  primary  rather  than  a  secondary  character. 
It  is  a  principle — sound  economical  yet  practicable — which  is 
required.  This  is  the  primary  trouble.  Finance,  and 
engineering  at  present  attend  upon  the  savans  of  the  electric 
furnace  to  know  what  progress  they  are  making.  Tiie 
twin  brother  of  the  electric  furnace — the  hydro-electric 
power  plant — is  in  readiness  for  its  tardy  relation  to  gather 
strength  and  come  into  business  partnership,  and  this  in  all 
the  more  important  countries  in  the  world.  What  is  badly 
needed  is  the  initial  impetus.  Once  this  can  be  given,  the 
combination  of  these  two  important  members  of  the  in- 
dustrial world  will  proceed  apace.  Experiments  have 
already  shewn,  that  given  a  reliable  and  economical  plant, 
the  electric  furnace  can  be  made  to  compete  with  the  blast 
furnace.  It  is  le.ss  costly  to  instal,  is  easily  controlled  as  to 
quality  of  output,  is  cheap  to  repair  and  breakdowns  are  not 
fatal.  In  considering  the  comparatively  tardy  develop- 
ment of  the  electric  furnace,  it  must  not  be  forgotten  that 


it  is  not  a  revolutionary  device.  Its  outjjut  cannot  be 
regarded  as  phenomenal,  though  the  quality  of  its  product 
is  beyond  dispute.  At  best  it  can  only  transform  what  is 
now  a  singularly  dingy  and  dismal  indu.stry  under  the 
regime  of  coal,  into  a  cleaner,  healtiiiei-  and  more  desirable 
indu.stry.  When  we  .say  more  desirable  we  mean  more 
attractive  to  a  better  class  of  workman.  Again  the  blast 
furnace  is  greatly  due  to  the  exigencies  of  an  iron  and  steel 
age.  The  demand  is  enormous,  the  production  mu.st  be 
rapid,  the  quality  as  a  whole  may  not  be  of  great  account. 
With  new  conditions  may  arise  and  undoubtedly  will  arise 
the  need  for  what  we  may  term  "  electric  steel  "  or  even 
'■  electric  metals."  This  will  give  the  electric  furnace  its 
opportunity.  At  present  it  must  ju.st  keep  in  step  with 
the  march  of  events  until  the  time  comes  for  it  to  forge 
ahead  of  its  present  rivals. 


Street  £i9l)tlri9  ana 
Cime  Switches* 


1 


^  I  ^HE  advent  of  a  practical  metal  filament  lamp  has 
materiallv  enhanced  the  pro.spect  of  .street  light- 
ing with  incandescent  electric  lamps.  Despite 
the  attempts  to  introduce  the  carbon  filament  lamp  for 
street  lighting  by  the  use  of  special  reflectors  and  grouping 
of  the  lamps,  the  results  obtained  have  been  quite  out  of 
proportion  to  the  cost  involved.  The  illumination  is  poor 
and  in  a  general  way  unsatisfactory.     The  difficulty  really 


THE     NEW    SEASON 
BUSINESS  BRINQER. 

SIMPLEX  ELECTRIC  SIGNS. 


Cheapest  to  Run. 
Cheapest  to  Buy. 
Most  Effective,  . 
Therefore  Best.  . 

One  Lamp  Only  Required. 

Write  to  :    113,    CHARING    CROSS    ROAD,  W.C. 
Sign  Showroom:    11,   DENMARK  STREET,  W.C. 

SIMPLEX 

^^^^^^^^^^^^^^^^^^^      CONDUITS 
■^■^^^^'^■■'^■""^"""^"'■■"      LIMITED. 
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given,  of  course,  a  sufficiently  reliable  and  inexpensive  form 
of  this  apparatus.  A  device  of  this  class  controlling  one 
or  more  lamps  and  attached  to  the  lamp  post  itself,  will 
dispense  with  the  necessity  of  having  a  man  going  round, 
lighting  the  lamps  one  by  one.  It  also  confers  the  special 
advantage  of'  bringing  up  all  the  lights  simultaneously,  or 
practicallv  so,  just  as  if  they  had  been  switched  on  from  the 
station. 

For  some  time  past,  Messrs.  Venner  &  Co.  have  manu- 
factured time  switches  for  use  with  a  two-rate  meter  system, 
shop  window  lighting  (after  hours).  &c.,  and  we  understand 
that  the  design  has  proved  very  successful  in  practice. 
Numerous  adjustments  can  be  fitted  to  the  switches,  and 
they  can  be  used  in  conjunction  with  remote  controlled 
switches  for  dealing  with  heavA-  currents.  A  type  of  this 
switch  was  described  in  the  Supplement  for  March,  1!)08. 
Eecently  the  firm  has  introduced  a  switch  which  can  be 
used  for  the  control  of  street  lamps.  It  is  known  as  the 
"  E.B."  type  and  is  illustrated  in  Fig.  1.     The  general  con- 


■tfi-yWMMMlHuK^^, 


Fig.  1. — Lamp  Post  Time  Switch,  open. 

has  been  to  furni.sh  an  illnminant  which  would  act  as  an 
intermediary  between  the  incandescent  lamp  and  the  arc, 
either  oyien  or  flame. 

The  possibilities  before  the  metal  filament  lamp  for  street 
ligiiting  opens  up  anew  problems  which,  by  reason  of  the 
decadence  of  the  incandescent  street  lamp,  have  receded 
into  the  background.  One  of  the  most  interesting  is  that 
of  controlling  the  burning  of  the  lamps  when  they  are  in 
circuit  with  the  ordinary  distributing  mains.  The  metal 
filament  lamp  revives  the  question  of  the  conversion  of  side 
street  lighting  from  distributors  and  the  conversion  of  these 
lamps  from  gas  by  degrees.  Aside  from  questions  of  the 
economy  and  life  of  such  lamps  must  be  considered  the 
matter  of  turning  lamps  on  and  off,  seeing  that  there  is  no 
independent  control  from  the  central  station.  The  most 
obviiiu-  solntinn  of  the  (linii-illt\-  is  the  u<c  (if  u  time  switch. 


Fig  2.— Ditails  of  Working  Parts  ol  Time  Switch. 

struction  is  similar  to  the  standard  type  of  switch.  The 
method  of  operation  will  be  understood  from  Fig.  2.  which 
is  a  diagrammatic  an-angement  of  the  working  parts. 
Referring  to  the  figures,  the  hand  "  in  ""  engages  with  the 
inclined  plane  on  arm  A  and  ]uesses  the  latter  down,  taking 
with  it  level'  ('.  which  is  jiivoted  on  A  at  P-.     As  soon  as 
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"WHICIX    ATTRACT    ATTENTION, 

THAT'S  WHAT  YOU  WANT  ! ! ! 
W 


ARE  SIGN  SPECIALISTS. 

GET    OUR     LIST    AND    ASK    US    TO    QUOTE. 

Telegrams:  Secabilis  London.  Telephone  Nos. :  2291  and  2292  Gerrard. 

118-120,  Charing  Cross  Road, 

LONDON,  W.C. 


the  detent  on  C  gets  below  the  projection  on  strip  E,  C  is 
pulled  in  hv  spring  F.  The  hand  "  In  "  then  releases  A, 
which  is  rapidly  returned  to  its  normal  position  by  the  coiled 
spring  round  its  pivot  P^.  C  and  E  are  thus  carried  rapidly 
\\\i  and  the  latter  makes  firm  contact  with  K.  Later,  hand 
■■  Out  "  engages  with  C  and  trips  it  away  from  E,  which 
springs  back  to  its  original  position,  thus  quickly  breaking 
circuit.  The  switch  has  a  maximum  capacity  of  i\  amperes 
at  250  volts. 

Special  attention  has  been  paid  to  the  clock,  which  is, 
after  all,  the  life  and  soul  of  the  apparatus.  A  time  switch 
may  be  inexpensive  to  purchase,  but  if  fitted  with  a  poor 
clock,  will  prove  very  costly  in  upkeep.  The  quality  is 
similar  to  that  used  in  standard  Venner  time  switches,  but 
as  the  run  required  is  comparatively  short,  a  fusee  drive  is 
not  required,  consequently  the  price  is  reduced.  It  is 
hand  wound,  and  has  a  fully  jewelled  lever  escapement, 
including  jewelled  pallets  to  prevent  rust  and  wear,  and  it  is 
entirelv  enclosed  in  a  spun  brass  dust-proof  cap.  A  Brecquet 
hair-spring  is  used,  to  reduce  the  wear  on  balance-wheel 
pivots  to  a  minimum.  Thus  full  protection  is  given  again.st 
the  three  great  enemies  of  clocks — dust,  rust  and  wear. 
The  movement  is  non  magnetic,  compensated  for  tem- 
perature, completely  insulated  from  switch,  and  runs  14 
days  on  one  winding.  There  is  no  pendulum,  and  no  fear 
of  error  or  stoppage  if  the  switch  is  not  fixed  exactly  ver- 
tical. The  dial  is  marked  off  in  quarter-hours,  but  the 
hands  can  be  set  to  any  desired  intermediate  jwsition. 

A  12  months'  guarantee  is  given  with  the  switch.  Tiie 
whole  apparatus  is  fitted  in  an  iron  case  with  sliding  lid. 
It  may  be  fixed  to  the  post  by  a  simple  clamp  or  placed 
inside  the  lantern.     In  the  latter  case  the  enclosing  case  is 


Fig.  3.— One  Method  of  Fixing  Switch  to  Lfmp  Post. 


not  required,  and  this  reduces  the  initial  cost  somewhat. 
The  weight  of  the  switch  in  case  is  7{  lb.  Fig.  3  .shows  one 
method  of  attaching  the  switch  to  the  lamp  post. 

The  company  states  that  the  switch  is  cheaper  than 
maniuil  lai)our,  and  incidentally  calls  attention  to  the  fact 
that  it  does  not  get  ill  or  demand  a  rise  in  wages,  does  not 
call  for  holidays  or  switch  lights  off  too  late  or  on  too  early 
because  it  does  not  requii-e  time  to  get  round. 
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THOUSANDS  IN  USE. 


€lcctric  Power  €Di$0(le$> 

II.— On  €mcracncks. 

I  ALWAYS  believe  in  tlie  emejgency  motor.  It's  a"  bully  " 
idea  to  live  in  expectancy  of  a  man's  steam  or  gas  plant 
breaking  down  while  you  hang  around  with  a  motor 
in  both  hands,  so  to  speak,  awaiting  the  signal  to  begin. 

Naturally  you  must  use  diplomacy.  Some  power  users 
are  superstitious.  You  see,  in  the  first  place,  you've  got  to 
be  on  friendly  tei-ms  with  them,  so  they  know  you  when 
you  start  "  hanging  round,"  probably  praying  that  the 
cylinder  end  will  l)':)w  out  or  the  flywheel  burst  or  some 
other  unholy  thing  happen  to  the  machinery  that's  keeping 
your  motors  out. 

1  recall  a  little  indiscretion  which  nearly  cost  me  dear. 

1  had  left  li.'s  bakoiy  one  morning  and  was  hardiv  off 
the  shoj)  door  step  when  a  dull  thud  came  from  the  (lirec- 
tioii  of  the  bakehouse  followed  by  falling  bricks.  I  looked 
round  the  corner  and  .saw  a  hole  in  the  wall  through  wlii(  h 
the  remains  of  a  connecting  rod  and  half  the  piston  were 
ap))arently  straining  to  nuike  the  aci|uainlaiice  of  the  street, 
jostling  each  other  for  fir.st  place.  'I'hiough  the  inevetaiile 
crowd,  B,  who  had  "  emerged  "  from  the  ruins  saw  me. 
and  without  thinking  what  he  was  doing,  threw  n  iimken 
brick  at  me.  I  ducked,  and  the  missile  accepted  the  safetv 
offered  by  a  pa.ssing  cai).  entering  the  vehicle  through  thi' 
closed  window. 

The  crowd   diverted   to   hear  the  vitu|)(-r;int   jrlni    as   a 
variation  of  the  bakehouse  incident. 
•     Amid   ihc  din    li shouted,   "  lis  all   mum    fault.      I 


dreamt  last  night  we  were  using  your  beastly  motors  and 
you  were  politeness  itself.  These  dreams  go  by  rule  of 
contrary.  And  here  you  are,  leering  on  the  '  bust  up  '  which 
answers  your  prayers  that  you  might  get  electric  power  in 
anyhow,  anywhere  and  any  when." 

"  Anything  else?"  I  said. 

"  Yes,  a  lot  more.  I  always  was  superstitious,  therefore 
suspicious,  and  for  months  I've  had  the  impression  you 
wanted  this  to  come.  So  you  could  get  your  motors  in 
quick  enough.     I  believe  you  did  something  to  that  engine." 

He  looked  with  longing  at  the  heap  of  ammunition  handy 
in  the  brick  heap,  but  his  attention  was  diverted  to  the  now 
nearly  breathless  cabman. 

■'  How  much  ?  "  said  I  to  the  exasperated  one. 

"  Five  bob,  sir,  and  a  shilling  damage  to  the  cushion." 

I  paid  the  fellow,  much  to  the  surprise  of  B ,  and  was 

walking  off  when  he  ran  after  me. 

"■  Come  into  the  sho]],'"  he  cried,  dragging  at  my  arm. 

■'  I  want  a  telephone,"  I  answered. 

•What  for." 

"  Don't  you  want  to  run  to-night  ?  " 

"  What,  the  bakery  'i  Gad  !  wish  I  could,  but  your 
cursed  luck  has  done  me  for  a  few  days  at  lea.st,  and  during 
the  busy  season,  too.     Confound  you  again  !" 

If  you'll  stop  .swearing  and  the  exudation  of  much  use- 
ful perspiration,  I  will  undertake  to  start  the  shop  again  in 
a  couple  of  hours,"  1  said,  quietly. 

As  it  happened,  we  could  do  it  easily,  but  I  kept  out  of 

B 's  way  when  it  was  nearly  done.     I  dislike  melting 

bakers  falling  across  my  chest.  Still,  he  was  genuine  enough 
aftei'  it  was  all  over  and  in  running  order. 

It  would  be  as  well  here  to  caution  my  confreres  engaging 
in  the  charming  pastime  of  catching  the  wayward  power 
consumer,  against  too  great  a  reflection  on  the  importance 
of  emergency  motors.  If  you  are  not  careful,  the  ramifi- 
cations of  the  subject,  many  and  varied  as  they  are.  will 
lead  you  into  temptation.  You  drift  along  a  path  beset 
with  pitfalls,  for  do  not  your  cogitations  cause  your  mind 
to  dwell  upon  every  conceivable  germ  of  the  disease  of 
"  breakdown,"  and  trace  the  tortuous  deviations  of  its 
development  through  innumerable  st-ages  each  the  fore- 
runner of  the  evil  to  come  ?  Don't  tempt  yourself,  even  if 
calm  reflection  refuses  to  dispel  the  idea  that  a  very  small 
bolt  here  or  a  pin  there  if  withdrawn,  "'  in  due  season." 
would  hasten  the  blessed  moment  when  the  electric  power 
benison  will  be  conferred  on  some  unwitting  tradesman.^ 

Mind  you,  the  emergency  motor  is  a  splendid  device 
with  which  to  "  heap  coals  of  fire  "  on  your  enemy's  head. 
I  am  reminded  of  the  case  of  M .  who  persistently  frus- 
trated all  my  advances  upon  the  entrenchments  within 
which  were  his  steam  and  gas  engines.  He  refused  to  listen 
to  anything  I  could  say,  after  my  first  explanation  of  the 
principles  and  ])ractice  of  electiic  driving.  He  took  finally 
to  blas])liemy.  and  put  into  the  shade  my  own  i)oor  atten\i)ls 
at  the  j)ractice  of  this  art . 

Outside  his  works  we  had  an  electric  i)uni])ing  plant  used 
in  coimection  with  a  special  storage  scheme  for  the  town 
watei-  supply.     When  this  was  ])\it  down,  1  attenijited  to 

draw  M 's   attention    to  the   versatility  of    the  electric 

nidtoi.  but  lie  so  changed  the  colour  of  the  atninsphcre  that 
1   had  to  grope  mv  wav  out  of  the  room. 

When  his  works  caught  lire  and  his  water  s\i|i|i|y  fell  .short, 
combined  with  the  fact  that  the  lire  brigade  was  delayed 
through  the  failure  of  an  a.xle.  M  nuist  have  felt  what 

can  best  be  described  as  '"  putrid."'  The  works  were  net 
insnrc(l  -another  of  his  little  foibles. 

It  didn't  lake  lis  long  to  switch  that  pump  on  to  the  llanies, 
and   I  at   least   ihuughl   that  the  gratitude  of  M would 
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tind  expression  later  in  a  great  syinpatliy  foi'  oloctric  powtM- 
and  all  connected  with  it.  Though  the  fire  was  due  to  his 
gasplant,  the  engines  were  only  sligiitly  damaged.  We  put 
in  a  large  motor  to  do  duty  during  repairs  and  were  served 
with  a  sharp  notice  to  remove  it  when  things  were  in 
order  again.  M didn't  even  thank  nie  or  the  depart- 
ment for  our  attentions,  and  grumbled  loudly  at  the  bill  for 
cun-ent  to  the  motor.  We  did  not  charge  him  for  the  hire. 
Such  is  human  nature. 


for  dealing  with  iron  and  weldable  steel  wires  from  0005  in. 
to  0-2o  in.  diameter.  Between  the  welding  jaws  is  a  pawl 
which  keeps  them  apart  and  while  the  pawl  is  in  position 
the  automatic  cut  out  cannot  be  closed.  This  device  is  a 
safeguard  against  accidental  burning  of  the  metal  being 
welded.  The  machine  is  capable  of  welding  gold,  silver, 
nickel,  and  german  silver.  Numerous  adjustments  are 
possible  with  the  machine,  the  cut  off,  the  distance  between 
the  jaws,  the  pressure  required  for  various  metals,  &c.  A 
record  of  these  adjustments  can  be  made  and  kept  for  future 
reference.     A  single  weld   occupies  five  seconds  and   the 


Practical  Cicctric  Welding. 


THE  applications  of  electric  power  to  industrial 
operations  are  steadily  undergoing  a  process  of 
extension.  The  electric  welder  has  always  possessed 
considerable  attraction  for  the  manufacturer,  because  so 
many  processes  now  performed  by  hand  could  be  under- 
taken more  cheaply  with  a  machine  of  this  class.  In  our 
issue  of  January,  li)07,  we  described  briefly  the  main 
features  of  the  Pre.scot  Welder,  made  by  British  Insulated 
&  Helsby  Cables  (Ltd.).  The  same  firm  has  recently  issued 
another  edition  of  their  publication  devoted  to  details 
descriptive  of  the  welder  and  applications  of  it  in  practice. 
We  may  recall  the  fact  that  the  Prescot  Welder  has  been  put 
forward  for  the  successful  welding  of  steel  (weldable),  iron, 
brass,  and  copper  in  sizes  ranging  from  2  in.  to  |  in.  diameter, 
the  latter  being  the  maximum  diameter  for  the  last  men- 
tioned metal. 

In  the  Prescot  works  of  the  company  upwards  of  200 
tons  of  copper  is  rolled  every  week,  the  bulk  being  drawn 
into  wire  from  |  in.  diameter  downwards.  In  this  an 
enormous  number  of  welds  is  made.  Joints  in  iron  and 
steel  armouring  for  insulated  cables  are  also  made  bv  weld- 
ing. The  practice  adopted  is  to  bring  the  tool  to  the  work, 
not  vice  versa  as  is  more  frequently  done.  Some  22 
welders  are  employed  in  the  various  shops  and  these  serve 
all  the  requirements  of  the  works.  Skilled  labour  is  not 
required,  boys  being  employed  for  operating  the  machines 
when  not  engaged  on  other  work.  Only  a  few  hours'  practice 
is  needed  to  initiate  these  youths  into  the  operation  of  the 
machine. 

We  understand  that  welds  can  be  made  with  the  Prescot 
welder  which  will  stand  the  rolling  and  drawing  processes 
needed  to  work  the  material  down  to  smaller  sizes. 

Alternating  current  is  used  for  the  welder  circuits,  a  trans- 
former with  a  low  voltage  and  heavy  current  secondary 
being  employed.  Where  direct  current  only  is  available  a 
motor  generator  is  employed  for  converting  purposes.  The 
primary  voltage  is  not  brought  within  reach  of  the  operator 
only  the  very  low  voltage  of  the  secondary  being  applied  to 
the  welding  terminals,  and  even  the.se  are  carefullv  insulated. 

Turning  now  to  the  various  forms  of  welders  made  bv  the 
company.  No.  4  is  a  machine  with  great  range,  and  is  suitable 


Fig.  1.— Presco!  Steel  Tape  Welder, 

maximum  power  required  during  this  period  is  3  h.p.  With 
electrical  energy  at  Id.  per  unit,  1,000  welds  can  be  made 
at  a  cost  of  sixpence.  The  weight  of  this  size  welder  is  200  lb., 
and  the  overall  dimensions  are  K!  in.  by  15  in.  by  17  in.  high. 
A  large  pattern  recpuring  ."^2  h.p.  for  a  thirty  seconds 
weld  is  also  made.     This  is  suitable  for  copper  and  brass  up  to 
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0-625  in.  diameter,  and  iron  and  weldable 
steel  up  to  1-25  in.  diameter.  This  machine 
is  hand  operated,  and  has  been  designed  for 
general  jobbing  work. 

In  Fig.  1  we  illustrate  the  No.  12  welder, 
specially  designed  for  dealing  with  mild 
steel  tapes  used  for  armoured  cables.  The 
maximum  power  required  is  8  h.p.  for  thirty 
seconds,  the  time  of  a  single  weld.  The 
weight  is  5.34  lb.  An  automatic  rim  welder 
is  shown  in  Fig.  2,  this  machine  dealing 
automatically  with  perambulator  rims.  All 
the  operations  of  gripping,  switching  on, 
heating,  welding,  switching  off,  swaging  and 
releasing  are  performed  automatically  and 
successively  after  a  pressing  of  a  pedal. 
The  machine  comes  to  rest  when  the  com- 
pleted rim  is  released.  The  duty  of  the 
machine  can  be  varied  as  follows  :  diameter 
of  rim  8  in.  to  40  in.,  thickness  of  rim,  A  in. 
to  /o  in.  width  of  rim  ;^  in.  to  1  in.  Ten  to 
15  welds  per  minute  can  be  carried  out,  and 
the  maximum  power  required  during  a  weld 
is  11  H.P.,  this  including  the  power  needed  to 
operate  the  machine.  Tlie  total  weight  is 
2,147  lb. 

A  most  interesting  machine  is  an  auto- 
matic chain  welder  with  which  chain  links 
are  welded  up  automatically.  Previous  to 
passing  through  the  welder  the  chain  is  made 
up  with  another  machine.  The  machine  is 
belt  driven,  and  is  provided  with  three  shafts, 
one  driven  continuously  liy  a  pulley  as  long 


Fig.  2.— Prescot  Electric  Rim  Welder. 

as  the  machine  is  in  operation,  while  the  other  two 
make,  periodically,  one  revolution  only.  The  unwelded 
chain  is  fed  through  the  left-hand  channel  to  the  welding 
point,  where  each  link  in  turn  is  gripped  by  the  upsetting 
levers  and  the  contact  pieces.  At  this  juncture  the 
primary  circuit  is  closed  and  a  clutch  is  thrown  out  of 
gear  to  bring  the  cam  shafts  to  rest.  The  current  when 
passing  from  one  contact  jiiece  to  the  other,  by  means  of  the 
interposed  portion  of  chain,  heats  and  softens  that  part  of 
the  link  which  is  to  be  welded.  The  weights  .suspended  on 
a  toggle  lever  then  come  into  action  and  make  the  weld  by 
upsetting  the  link.  At  the  same  time  the  clutch  puts  into 
motion  the  cam  shafts,  which  switch  off  the  current  and  close 
the  swaging  levers  on  the  link  while  it  is  still  at  welding  heat 
and  .still  under  tiu>  pressure  of  the  ujisotting  toggle,  thus 
ensuring  a  thoroughly  sound  weld.  Tiie  chain  is  iu)W  fed 
aloirg,  and  the  next  link  is  brought  to  the  welding  ]ioint, 
where  it  is  gripjied  and  welded  ;  and  so  the  cycle  of  opera- 
tions is  repeated  as  long  as  th(>  chain  is  fed  into  the  machine. 
The  swaging  process  leaves,  at  the  weld,  a  thin  fin,  which  is 
removeil  by  a  sliearing  device.  Each  chain  has,  of  cour.se, 
to  pass  twice  tliiougii  tlie  niachine,  as  only  every  other  link 
can  be  dealt  with  at  one  passage.  The  size  to  which  tlie  link 
is  ujiset  in  the  welding  can  be  accurately  adjust<'d  for  every 
Kind  cif  rliMin,  thus  securing  uniformity  of  all  the  links  in  a 
cliaiii.  The  priinai'v  coil  of  the  transformer  is  wound  in 
step<.  wlirri'liy  till'  time  n'i|niii'd  for  heating  the  links,  and 
(•(pnse(|uent  ly  tiir  mitput  "I  tlie  machine,  may  be  varied  as 
desired,  Tlie  number  of  welds  per  minute  is  10  to  12, 
and  t he  maxinnim  power  reipiired  during  welding  operation 
is  about  I •'!■.")  II.  1',  (driving  of  the  machine  included). 

I'rospectivc  tiscrs  of  welders  will  be  able  to  obtain  le- 
liable  data  IVom  tiie  makers  regarding  operating  cost  elH- 
ciency  as  the  coniiPiiiiy  has  tried  welders  for  some  limo 
now  in  its  works  tinder  severe  oiierating  conditions. 
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€lcccric  Pomer  in  Schools^ 


THE  conceiUratiou  of  the  fuices  of  eiiRlilion  pailicu- 
liirly  upon  centres  known  as  "  public  '  schools 
raises  questions  of  architecture  and  ennineerinn 
which  do  not  crop  up  in  the  smaller  variety  of  teaching 
establishments.  One  of  the  most  important  problems 
which  lias  a  distinctly  electrical  as])ect  is  tiiat  of  ventila- 
tion and  school  cleaning.  It  is  almost  needless  to  point 
out  the  need  for  adequate  ventilation  and  the  use  of 
methods  which  do  more  than  dislodge  or  disturb  dust 
without  actually  removing  it.  We  may  also  take  it  for 
granted  that  the  correct  solution  of  the  problem  is  the  use 
of  electric  fans  and  vacuum  cleaners.  The  actual  field  re- 
jtresented  by  tins  work  is  most  extensive  as  the  fringe  of 
the  matter  has  ]irnbably  only  been  touched  by  a  few  iso- 
lated installations. 

In  the  case  of  Council  schools  the  question  of  power  sup- 
ply is  settled  at  once.  Most  large  towns  have  an  electric 
service.  The  rest  is  easy.  The  ventilating  fans  would  neeil 
to  be  a  permanent  fi.Nture  of  the  Imilding.  Tlicy  could  be 
run  when  desired  by  those  in  charge  of  the  rooms  in  which 
they  were  fixed.  The  vacuum  cleaner  might  reasonably 
be  a  portable  alfair  which  could  be  made  common  to  a 
number  of  schools.  By  suitable  timing  arrangements  the 
cleaner  could  be  made  to  do  a  nia.ximuni  of  duty  at  the 
various  schools.  This  would  reduce  the  capital  expendi- 
ture considerably. 

Schools  situated  beyond  the  range  of  electricity  mains 
are  not  infrequently  equipped  with  power  plant  and 
machinery  of  some  kind,  so  that,  in  the  case  of  old  in- 
stallations, an  extension  unit  or  two  would  furnish  the 
energy  required  for  the  increased  load  of  fans  and  cleaners. 

School  authorities,  such  as  Town  Councils,  need  have  no 
hesitation  on  the  score  of  lack  of  ventilating  plant  or 
vacuum  cleaners  of  a  standard  type,  well  tested  in  the  hard 
school  of  experience,  to  meet  all  their  requirements.  In 
the  initial  stages  of  de\elopmeut  in  this  field  the  Council 
may,  and  jirobably  will,  need  strong  pressure  from  the 
makers  of  such  macliinery  to  ensure  its  installation  in 
schools  just  built  or  .several  years  old.  With  new  schools 
the  matter  should  rest  with  the  architect,  not  for  the  par- 
ticulars of  the  scheme,  but  for  its  specification  in  his  plans 
and  supervision  during  construction.  We  know  that 
architects  like  to  have  their  say  in  everything  concerning 
the  structure  for  which  they  are  made  responsible,  Init 
they  cannot  be  exjDerts  in  everything.  The  matter  of 
ventilation  has  Iieen  in  the  hands  of  experienced  men  for 
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MOST   RELIABLE.  MOST   DURABLE. 

MOST  MECHANICAL. 

Made  on  the  ucU-kuown  "  WHDGE  "  principle,  ha.s  been 
introduced  to  meet  the  demand  for  a  Switch  with  very  short 
projection.  It  effect.s  a  great  .saving  of  space  and  can  be  used 
in  positions  where  the  ordinary  "  WEDGE  "  type  might  not 
be  so  suitable. 

ELECTRICALLY   PERFECT. 

Price  V3,  subject. 

Fiirthfr  /jaltirtilats  fioni  the  MAKERS  : 

THE  EDISON  &  SWAN  UNITED  ELEGTR16  LIGHT  EO.,  LTD., 

36  37,  QUEEN  ST..CHEAPSIDE,  LONDON,  E.C, 


many  years  past,  and  they  can  be  relied  upon  to  deal 
adequately  with  their  own  pet  subject ;  and  in  this  the 
electrical  engineer  is  assured  of  their  hearty  co-operation. 
For  is  not  the  electric  motor  indispensable  for  the  driving 
of  fan  and  vacuum  cleaner  alike  ^ 


€kctnc   iniiiiiig   Drill. 


N<  )W  that  an  electric  generator  is  an  essential  part  of 
an  up-to-date  colliery  equipment  the  many  advan- 
tages to  be  obtained  by  adopting  electrio  mining 
drills  are  worthy  of  careful  consideration.  They  are  much 
more  efficient  than  compressed-air  machines,  dp  away  with 
the  necessity  of  running  special  air  tubes,  as  they  can  be 
worked  off  the  electric  lighting  mains,  and  further  the  in- 
creased efficiency  of  a  long-distance  transmission  with  elec- 
tricity as  compared  with  conqiressed  air,  must  also  be  taken 
into  consideration.  Messrs.  Kramos  Limited,  v{  liath,  have 
placed  on  the  market  the  machine  shown  below,  which  has 
been  designed  by  experts  in  mining  tools,  and  embodies 
all  the  points  necessary  to  ensure  its  success.  If  consists 
of  a  totally-enclosed  motor  of  the  multipolar  type,  with 
former  wound  aruiature,  the  shaft  of  which  is  geared  on  to 
the  feed  bar,  which  can  be  either  hollow  or  solid.  The  feed 
is  automatic,  and  can  i)e  varied,  reversed  or  thrown  out  of 
gear  as  desired  by  simply  adjusting  a  nut.  The  machine 
is  mounted  on  a  steel  upright,  and  can  swivel  in  any 
direction.  The  drill  will  bore  anthracite,  hard  coal,  shale, 
slate,  rock  salt  or  any  medium  rock,  and  is  made  for 
direct  or  polyphase  current  in  two  sizes,  one  with  a  3  h.p. 
motor,  whicli  liores  a  2i  in.  to  Sin.  diameter  hole  in  an- 
thracite at  7  ft.  per  minute,  and  nue  with  2  li.r.  motor, 
which  bores  2  in.  holes  at  this  speed.  In  harder  materials 
the  speed  is,  of  course,  reduced. 
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NOTES. 


The  Bournemouth  Tramway  Accident. 

The  brake  question,  that  is,  in  its  electric  tramway 
aspect,  is  prominently  raised  twice  in  our  present  issue. 
Firstly,  in  a  letter  from  a  correspondent,  the  substance  of 
which  we  give  in  our  Notes  columns  ;  and,  secondly,  in 
the  Report  to  the  Hoard  of  Ti'ade  on  the  Bournemouth 
tramway  accident.  The  latter  was  the  most  serious 
accident  that  has  occurred  on  any  electric  tramway  in 
this  country,  and  the  Inspector's  lleport  will  receive  very 
close  attention  on  the  part  of  all  tramway  managers  and 
electrical  engineers,  the  more  so  as  it  raises  several  points 
of  considerable  interest.  As  regards  the  primary  cause  of 
the  car  getting  out  of  control,  this  is  stated  to  be  the 
incorrect  position  of  the  reversing  barrel  of  No.  1  controller 
at  the  rear  end  of  the  car,  which  rendered  the  electrical 
braking  equipment  usele.ss.  The  Inspector  attributes  the 
displacement  of  this  reversing  liarrel  to  the  undue  slack- 
ness of  the  gear,  Imt  in  this  view  he  is  not  sujiported  by 
the  tratiic  manager.  The  accident  will  serve,  however,  to 
draw  attention  to  the  need  foi'  careful  adjustment  in  all 
controller  apparatus,  although  the  remedy  suggested  liy 


Major  Pr.iNGLE,  of  opening  all  controllers  at  every  terminus 
and  e.xamining  the  barrels  to  see  that  the  latter  are  in  their 
correct  position  seems  somewhat  drastic  and  unnecessary. 


There  is  no  doubt  that  the  Inspector's  insistence  on  all 
cars  in  service  having  their  full  braking  equipment  in 
working  order  will  receive  the  approval  of  the  public, 
technical  and  non-technical  alike.  In  certain  cases  this 
course  will  probably  result  in  a  small  loss  of  revenue,  due 
to  a  car  being  temporarily  taken  off  the  i-oad,  but  this 
sacrifice  is  scarcely  to  be  considered  where  safety  is  of 
paramovmt  importance.  We  regret  to  notice  a  certain 
spirit  of  economy  in  the  management  in  regard  to  small 
matters  ;  we  do  not  suggest  that  a  municipal  undertaking 
should  not  be  run  economically,  but  economy  should  cer- 
tainly take  a  second  place  in  regard  to  safety,  more  par- 
ticularly in  a  municipal  undertaking,  which,  in  the  very 
nature  of  things,  is  not  run  with  the  sole  object  of  profit. 
It  is  unfortunate  that  the  driver  of  the  car  did  not  at  once 
apply  his  hand-brake  on  finding  that  his  electric  brake  was 
out  of  order,  instead  of  losing  valuable  time  in  endeavour- 
ing to  l)ring  the  latter  into  operation,  so  that  eventually, 
when  the  hand-brake  was  applied,  the  excessive  speed  of 
the  car  rendered  it  practically  useless.  We  think  it 
cannot  be  too  strongly  impressed  on  all  motormen  that 
they  should,  on  the  first  indication  of  failure  of  any  brake, 
instantly  apply  one  of  those  held  in  reserve.  This  is 
especially  imiiortaut  where  the  service  brake  is  electric, 
since  the  conditions  under  wliich  tramcars  are  oper- 
ated render  a  broken  connection  or  faulty -contact  at  all 
times  a  possible  cause  of  failure. 


Ax  unusual  feature  in  connection  with  the  Keport,  and 
one  possessing  certain  advantages  in  cases  such  as  the 
present,  where  important  issues  are  involved,  is  that  its 
publication  has  been  followed  by  reports  of  the  various 
officials  of  the  l')Ournemouth  Council  concerned  in  this 
unfortunate  affivir.  The  question  as  to  how  far  divided 
control  over  a  municipal  tramway  undertaking  is  per- 
missible is  a  large  one,  and  we  hope  to  refer  to  it  again  on 
a  future  occasion  :  for  the  present  we  need  only  draw 
attention  to  the  fact  that  JIajor  I'laxGLE  impresses  on  the 
Bournemouth  Council  the  desirability  of  appointing  a 
general  manager  to  control  the  whole  department.  Among 
the  jioints  of  disagreement,  we  notice  that  Mr.  C.  ]'>ai;ber, 
the  engineer  and  tratiic  manager,  disagrees  with  the 
o[)inion  expressed  by  Major  Piungle  that  cars  should  not 
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be  stabled  indiscriminately  at  any  depot.  Whilst  admitting, 
however,  that  ^Ir.  Barbek  states  an  important  reason  for 
adopting  this  procedure,  we  think  that  more  satisfactory 
results  will  accrue  if  tiie  cars  are  always  examined  by  the 
same  staff,  on  whom  all  responsibility  for  the  condition  of  the 
cars  can  be  placed,  provided  that,  in  addition,  careful  siiper- 
intendence  is  given  at  frequent  intervals  to  the  work  of 
those  engaged  on  the  repair  and  upkeep  of  the  equipment. 
As  regards  other  questions  raised  in  connection  with  the 
equipment  of  the  cars,  we  must  refer  our  readers  to  the 
abstract  of  the  Eeport  given  elsewhere  in  this  issue. 


Timely  Criticism. 

We  regret  feeling  compelled  to  raise  the  voice  of  criti- 
cism in  regard  to  the  arrangement  of  the  stands  at  tlie 
forthcoming  Electrical  Exhibition  at  Manchester.  Our 
complaint  will,  we  believe,  be  echoed  by  many  of  the  ex- 
hibitors. We  feel  strongly  that  an  attempt  should  have 
been  made  to  consider  the  ensemble  of  the  Exhibition,  and 
that  the  erection  of  a  series  of  cubicles  and  boxes,  which 
are  now  so  conspicuous  a  feature  of  the  interior,  should 
certainly  have  been  obviated  from  the  start.  In  the  in- 
terest of  all  the  exhibitors  we  think  this  could  have  lieen 
done,  and  might,  moreover,  have  been  provided  for  in  the 
regulations.  The  exhibitor  has,  of  course,  a  general  right 
to  do  as  he  pleases  with  regard  to  the  construction  of  his 
own  stand,  but  in  taking  space  at  an  exhibition  of  this 
character  .some  regard  should  have  been  paid  to  the  general 
appearance  of  the  interior  of  the  building  as  a  whole.  It 
is  ditticult,  we  realise,  to  apportion  the  blame  for  the  state 
of  affairs  which  we  deplore,  but  whether  it  be  with  the 
Committee  of  the  Exhibition,  the  management,  or  the 
exhibitors,  blame  certainly  attaches  to  one  of  these, 
if  not  to  all,  for  tlie  conglomeration  of  boxes  and  similar 
wooden  structures  which  leave  everything  to  be  desired, 
from  the  artistic  showroom  ])oint  of  view.  We  would 
suggest  that,  wliere  a  building  is  to  l)e  speciallj'  erected  for 
the  purpose  of  an  exhibition,  a  general  ground  plan  sliould 
be  prepared  as  a  guide  for  exhiliitors  in  constructing  tlieir 
stands,  and  the  regulations  .should  embody  some  ad\ice 
from  tlie  management  on  the  subject. 


London  Underground  Railways. 

TiiK  jirolilem  of  undergrouml  travelling  in  l-oiuloii  is  one 
that  is  taking  a  long  time  to  assume  uniform  conditions- 
There  have  l)eeii  many  disturbing  causes,  and  some  of  the 
diliiculties  no  doubt  liave  lieen  due  to  the  liritish  tenqjcra- 
ment,  wliich  differs  somewhat  Innu  that  of  otJier  nation- 
alities. In  America  it  lias  ahvay.s  lieen  found  that  impnived 
travelling  iacililies  brought  their  own  reward  in  the  .shai)e 
of  very  much  increased  tratHc  and  consetiuent  prosperity. 
It  was  this  idea  that  pronqited  the  large  network  of  under- 
ground raijway.s  now  existing  in  London,  but  when  they 
were  completed  it  was  found  that  the  results  were  by  no 
means  wliat  would  have  been  expected  from  American 
experience.  < 'un.seiiuenlly,  IJu-  conditions  on  the  railways 
themselves,  which  liave,  no  (l<iul)t.  lirm  cnniplicatcd 
by  the  advent  of  the  motor  omnibu.s,  ha\e  been  varied 
from  time  lo  time  in  order  to  lind  a  suitable  .solu- 
tion by  the  method  of  trial  and  error  <  »n  the  Central 
I-ondiin     ilaiiway,     fares    were    rai,sed    some    tinu'    ago, 


and  this  course  has  also  been  adopted  on  some  of  the 
other  lines  ;  season  tickets  are  now  being  abandoned  and 
sti'ips  of  ordinary  tickets  are  being  issued  instead ;  and 
finally,  it  has  been  decided  on  the  Bakerloo  and  Piccadilly 
Eailways  to  introduce  a  "  rush  hour  "  service  with  a  head- 
way of  If  and  2  minutes  respectively  on  these  two  tubes. 
We  think  that  this  is  probably  a  move  in  the  right  direc- 
tion. The  capital  expenditure  per  mile  on  such  rail- 
ways is  so  extremely  high  that  the  only  possible  way  of 
making  them  financially  successful  is  to  work  them  at  as 
high  an  output  as  possible.  If  the  public  realise  that  at  q 
certain  hours  of  the  day  there  is  practically  no  waiting 
whatever,  and  that,  in  all  probability,  seats  will  be  available 
for  all  comers,  the  railways  may  reap  their  due  reward. 


The  Paris  Telephone  Exchange  Fire. 

The  eflects  of  the  hie  which  on  Sunday  evening  last 
completely  destroyed  the  Paris  Central  Telephone  Ex- 
change, known  as  the  Gutenberg,  is  by  no  means  confined 
to  that  city,  or  even  to  Prance  itself.  In  fact,  due  to  the 
dependence  of  the  business  community  in  e\ery  city  on  the 
telephone  for  the  transaction  of  a  great  part  of  its  busi- 
ness, the  occurrence  is  of  world-wide  importance,  since 
Paris  was  for  a  day  or  two  entirely  cut  off  from  telephonic 
communication  with  Lonjion,  Berlin,  Brussels  and  other 
centres ;  and  for  some  time  to  come  cou,siderable  difficulties 
are  likely  to  be  experienced  in  sending  messages  to  or 
through  the  French  capital.  An  idea  of  the  magnitude  of 
the  fire  mav  be  gathered  from  the  fact  that  the  damage  is 
estimated  at  £800,000.  An  unfortunate  feature  of  the 
occurrence  is  that  the  exchange  had  only  just  been 
equipped  on  the  central  battery  system.  The  outbreak 
is  said  to  have  originated  among  the  cables  in  the  base- 
ment and  to  have  run  up  the  cables  from  floor  to  floor. 
It  is  surprising  that,  although  nearly  the  whole  fire 
brigade  of  Paris  are  said  to  have  been  on  t  he  scene  of  the 
conflagration,  all  attempts  at  subduingthe  fire  were  fruitless. 
The  difficulty  in  coping  with  this  fire  emphasises  the  im- 
portance of  using  firejiroof  material,  liut  unfortunately  this 
is  not  an  easy  matter,  and  thus  other  precautions  are  more 
thitn  usually  necessary.  Those  who  have  visited  exchanges 
of  the  National  rele])lioiie  Co,  will  remember  the  very  com- 
prehensive system  of  fire  alarms  thei'e  in  use,  so  that 
any  outbreak  may  be  dealt  with  in  its  earliest  stages. 
Where  so  much  is  invoUed,  not  merely  for  the  telephone 
undertaking  itself  but  for  the  business  community  at 
large,  such  precautions  cannnt  be  loo  elaborate. 


Personal.  The  London  (lazette  for  September  18th  contains 
an  annouiicenieiit  that  the  lloiiie  Socrotary  has  apjiointed  Mr. 
b'oliert  Nelson  an  inspector  of  mines,  witli  the  title  of  Elec- 
trical Iii8|)octor  of  Mines,  under  the  Coal  Mines  Ivogiilatioii 
Acts  1887  to  litOO,  and  lias  instructed  him  to  also  act  as  an 
inspector  for  the  purposes  of  the  Motallifefous  Mines  Ivegula- 
tion  Acts  1h7l'  and  187.')  and  of  the  l,>uarries  Act,  18!)-!,  and 
iia.s  further  appointed  him  an  inspector  of  factories  and  work- 
siiops  for  the  purposes  of  I  he  Fai'toiy  and  Worksiiop  Act  1901. 

Cable  Interruptions  and  Repairs. 

Date  of  lMli'iin|il  inn.  Diito  of  Ropnir. 

I.11S  I'lilnins— Arrocifo  Miiv  18,  l'.)08  ...  — 

.ic<l<lii     Simliiiii Inly  a?,  1908  ...  — 

I'liinniiirilio     ('nycnnc Sop.     3,1908  — 

I'linliimaU     S'liffoii   Hep.  1(),  1908  ...  — 

St.  Vincent -Hnrlxnlos   .Si-|.,  16,  1908  „,  Sep.  17,  1908 

Siliii-Kliixtes    Sop.  17,  1908  ...  — 

DHnlatiuIlDR— Const-iiiiliMople     Sop.  20,  1908 
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International  Telegraph  and  Telephone  Engineers'  Con- 
ference.— On  Tuesday  the  Hiingaiian  telegraj)!!  authorities 
gave  a  baiic|uet  in  lionoiir  of  tlie  first  International  Telegraph 
and  Telephone  Engineers'  Congress  mow  sitting  at  Budapest. 
M.  Kossuth  (Minister  of  Commerce)  proposed  the  toast  of  the 
Congress,  the  members  of  which,  ho  said,  made  distance  dis- 
appear and  brouuht  the  nations  closer  together.  Alajor 
W.  A.  J.  O'Meara,  K.K.,  C.M.G.,  Chief  Engineer  of  the 
Postal  Telegraph  Department,  one  of  the  British  delegates, 
replied,  and  gave  the  toast  of  Huniiar}-. 

Railway  Accidents  in  1907. — The  report  of  the  Board  of 
Trade  in  connection  with  the  accidents  occurring  on  the  rail- 
way lines  of  the  I'liited  Kiuicdom  has  just  been  issued.  Only 
a  very  small  number  of  accidents  have  occurred  on  electrified 
lines  ;  four  persons  were  killed  and  17  injured  through  coming 
in  contact  with  "  live  "  rails,  whilst  one  railwaj'  servant  was 
killed  and  31  injured  by  electrical  shocks  obtained  by  contact 
with  electrical  apparatus  other  than  the  "  live  "  rail.  It  is  in- 
teresting to  notice  that  of  the  four  fatal  cases  mentioned  above, 
three  relate  to  persons  trespassing  on  the  railwa}- :  but  owing 
to  the  precautions  taken  by  the  companies  and  to  the  possible 
dangers  becoming  more  widely  known,  even  this  small  list  of 
accidents  is  not  likelj"  to  be  increased  in  the  immediate  future. 

The  Arc  Lamp  and*  Wireless  Telegraphy.— A  communica- 
tion of  some  interest,  relating  to  -'speaking  arcs,"  has  just 
been  made  to  the  German  Press  bj-  a  scientific  observer  in 
Brunswick  as  follows  : — • 

I  have  recently  been  able  to  observe  a  singular  phenomenon  e.xhibited 
by  an  arc  lamp  in  my  laboratory.  Thi.s  was  the  fact  of  its  emitting 
clear  and  intelligible  Morse  t-ignals  in  a  piping,  hissing  tone,  which  I 
was  able  to  uncode  as  the  invitation  to  open  communication  sent  by 
the  radio-telegraphic  station  in  this  town,  which  works  with  un- 
damped oscillations.  Without  the  aid  of  an}-  wire  or  other  receiving 
apparatus,  1  was  thus  able  to  hear  all  the  messages  «hich  were  dis- 
patched from  the  station,  simply  by  Ughting  my  arc  lamp.  In  respect 
of  this  phenomenon  I  have  carried  on  investigations  with  arc  lamps 
situate  a  distance  of  3  km.  from  the  wireless  station  here,  and  have 
encountered  the  same  phenomenon  in  the  same  degree  of  strength. 

One  evening  I  observed  this  effect  during  the  course  of  a  lantern  lec- 
ture :  the  Morse  signalling  was  audible  throughout  the  whole  hall,  so 
much  so  as  to  prove  a  disturbance  to  the  audience,  the  mechanician  in 
charge  of  the  lamp  striving  in  vain  to  stop  the  hissing  noise. 

Wireless  Telegraph  Notes. — It  is  announced  that  wireless 
telegraph  stations  arc  being  built  by  the  German  Government 
at  Cologne  and  Kiinigsberg.  This  is  in  addition  to  the  station 
which  is  rapidly  attaining  completion  at  GiJttingen. 

The  battleship  "  Hibernia,"  flagship  of  the  admiral  second 
in  command  of  the  Channel  Fleet,  has  been  refitted  with  a 
high-power  wireless  equipment,  with  a  view  to  communication 
being  established  as  a  regular  feature  between  this  section  of 
the  British  Fleet  and  the  Admiralty  authorities  at  Spring 
Gardens,  London.  The  work  of  re-equipi)ing  the  "  Hibernia  " 
with  the  new  high-power  apparatus  in  place  of  its  former  low- 
power  installation  constitutes,  we  understand,  a  record  in  speed 
for  this  class  of  work,  the  vessel  being  due  to  return  to  its 
position  in  the  fleet  within  48  hours  of  being  berthed  at  Devon- 
port  for  the  re-equipment.  An  interesting  series  of  experi- 
ments with  wireless  apparatus  installed  on  board  the  "  King 
Edward  VII."  battleship  is  to  be  carried  out  as  soon  as  the 
"Hibernia"  rejoins  the  Fleet. 

A  correspondent  at  Barcelona  writes  :  Four  wireless  tele- 
graph stations  have  now  been  established  in  Spain,  situated  re- 
sjjectively  in  Almeria,  Melilla,  Chamartin  and  Guadalajara. 
The  two  first  establish  fommunication  between  the  Peninsula 
and  Morocco,  200  km.  distant,  with  waves  of  300,  GOO,  900 
and  1,200  metres  in  length.  The  antenna  mast  at  Almeria  is 
5m  metres  high  and  that  at  Melilla  51  metres.  The  electric 
generators  have  a  capacity  of  2  kw.,  but  under  normal  circum- 
stances are  used  at  a  power  of  1.50  watts,  which  is  found  suth- 
cient  for  the  object  in  view.  The  stations  at  Chamartin  and 
Guadalajara  communicate  with  each  other  at  a  distance  of 
50  km.,  with  masts  of  •')!  and  27  metres  in  height  using  a 
power  of  04  kw.  x^t  Chamartin,  waves  are  useil  of  350,  ."ilO 
and  1,0.50  metres  in  length  and  in  Guadalajara  of  600  metres. 
The  call  signals  of  the  above  stations  all  appertain  to  the  \\'ar 
Ortice  (Ministry  of  War)  and  are  as  follows  ;  Almeria,  "  Aim  "  : 
Melilla,  "Mel";   Chamartin,  " Ch ";  and  Guadalajara,  "Gu." 


The  Union  Internationale  de  Tramways  et  de  Chemins  de 
fer  d'int^rSt  local  and  the  Question  of  Brakes.— In  regard  to 
the  discussion  of  the  lirakc  question  during  the  recent  Congress 
at  Munich,  a  correspondent  writes  to  us  as  follows : — 

The  riports  of  the  tluTo  comniissioners  differed  ronsidenibly,  and 
.several  members  suxgestod  that  the  matter  was  not  ripe  for  decision; 
but  the  friends  of  the  bit;  electric  manufacturing  firms  knew  that  they 
could  reckon  upon  a  sufticicnt  nunil)cr  of  votes  and  so  forced  through  a 
resolution  which  seems  to  be  the  most  ridiculous  pronouncement  which 
could  have  Ix'cn  made.  This  resolution  states  that  in  the  opinion  of  the 
experts  assembled  the  ordinary  handwhecl  brake  is  sntKcient  for  ordiiuiry 
conditions,  but  that  for  heavy  cars,  long  and  steep  gradients,  narrow 
roads  and  high  speed  a  mechanical  (electric)  jiowor  brake  shotdd  lie  used, 
and  if  there  are  several  trailers  an  electric  or  pneumatic  brake,  which  are 
to  be  considered  ei|uivalent. 

The  electric  brake  is  defined  in  the  three  reports,  all  of  which  make  out 
that  the  rheostatic  Ijrake  should  be  considered  a  good  service  and  emer- 
gency brake.  One  commissioner  leaned  more  towards  the  air  brake  and 
also  jiublished  results  of  solenoid  antl  magnetic  brakes.  This  cours"  can  only 
be  understood  when  proper  value  is  placed  upon  the  suggestion  that  the 
manufacturers  interested  in  the  electric  brake  on  one  side,  and  in  the 
imeumatic  brake  on  the  other,  had  much  to  do  with  the  appointment  of 
these  commissioners. 

Another  consideration  had  also  much  to  do  with  the  disposition  of 
many  members  to  pronounce  the  i)resent  braking  arrangements  satisfac- 
tory :  viz..  the  desire  to  be  able  to  protect  themselves  against  interference 
by  the  Government  and  municipal  authorities,  who  frequently  press 
tramway  companies  to  etpiip  their  cars  with  more  modern  brakes" 

I  think  that  a  protest  shoidd  at  ouic  lie  raised  against  such  manoeuvres, 
and  that  it  should  be  made  clear  to  tramway  managers  that  the  public 
safety  is  the  supreme  consideration.  If  they  cannot  Hud  braking  appli- 
ances which  make  it  safe  to  travel  at  IG  miles  per  hour,  the  speed  will  have 
to  be  reduced  to  12  or  8,  as  the  case  may  be. 

How  careless  was  the  treatment  of  the  whole  question  can  be  seen  from 
the  way  in  which  most  important  points  were  not  even  touched  upon  by 
the  commissioners,  none  of  whom  mentioned  a  word  about  the  expenses 
arising  from  accidents  which  could  l)e  materially  reduced  by  good  brakes. 

On  iiuiuiry  1  foimd  that  an  insurance  premium  of  about  8  per  cent,  of 
the  fjwfn  revenue  was  |)aiil  by  the  German  tramways  to  insurance  com- 
panies, until  they  started  a  mutual  insiuance  system.  But  they  still  pay 
about  4  per  cent,  of  their  gross  revenue  for  accidents. 

I  understand  froiu  a  well-known  British  expert  that  the  highest  pre- 
mium paid  m  Great  Britain  is  2  per  cent.,  and  this  under  very  severe  con- 
ditions of  dense  and  fast  traffic,  heavy  cars  and  greasy  roads.  On  this 
basis,  he  said  that  in  a  town  like  .Munich,  where  the  rails  are  perfectly 
clean,  the  insurance  premium  should  be  nearer  i  than  1  per  cent.  .Again, 
no  account  was  taken  of  skiddmg,  and  every  tramway  manager  knows 
what  heavy  expenses  this  and  sanding  causes.  As  you  showed  in  a  recent 
issue,  skidding  can  be  prevented  by  efficient  track  brakes.  Are  they  to 
be  banished  from  Continental  systems  because  they  are  not  on  the  price 
lists  of  certain  manufacturers  ? 

I  trust  that  at  any  rate  British  tramway  managers  will  not  overlook  the 
financial  importance  of  these  two  items,  if  they  are  properly  put  before 
them. 

Institution  of  Electrical  Engineers. — The  annual  dinner  is  to 
be  held  on  Thursday,  October  22nd,  in  the  Grand  Hall  of  the 
Hotel  Cecil,  London,  at  7  p.m. 

Electrical  (Territorial)  Engineers. — Capt.  E.  Gardiner, 
Capt.  .J.  L.  Burbey  (to  be  supernumerary)  and  Lieut.  J.  G. 
Heaven,  of  the  2nd  Gloucestecshire  lloyal  Engineers  (Volun- 
teers), have  been  appointed  to  the  South  Midland  Divisional 
Telegraph  company.  South  Midland  Divisional  Engineers, 
with  precedence  as  in  the  Volunteer  Force. 

The  following  orders  have  been  issued  by  the  oflncer  com- 
manding the  London  Division  : — The  headquarters  (Regency- 
street,  Westminster,  S.W.)  will  open  for  the  \Vinter's  training 
on  October  i'th.  Medical  inspection  of  recruits  will  take  place 
every  Tuesday,  commencing  on  September  2'Jth, and  intending 
recruits  should  reach  headquarters  as  soon  after  6  p.m.  as 
l)0ssible. 


ARRANGEMENTS  FOR  THE  WEEK. 


MtNIClI'AI.    TkAMWAVS    ASSOCIATIOX    CoNKKREXCK,    AT    NOTTI.NU  U  A  M. 

FRIDAY,  September  25th  (to  day). 

1"  n.iii.     Meeting  of  Managers'  Section. 

I'll. Id  a.m.     Business  Meeting  of  the  Association  in  the  Council 

Chamber  at  the  Exchange  Hall. 
1:30  p.m.     Excursion  to  Belvoir  C'nstle. 

Tiif;  Ii:oN  AMI  Stkki.  In.stitite. 
MONDAY,  September  28tll,  to  FRIDAY,  October  2ad. 
Autumn  Meeting;  at  Middlesbrouj^h. 
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THE  PRODUCTION  OF  CHEAP  POWER  BY  SUCTION 
GftS  PLANTS* 

BY   PHIUT    W.    KOBSOX. 

Smninary. — The  author  first  gives  particulars  of  the  aolual  o"st  cf 
working  suction  gas  ]<lant.  and  makes  a  comparison  with  ekclric  supply 
arom  public  mains,  also  comparing  the  elcctiic  motor  rather  unfavour- 
ably '.vith  tho  gas  engine  as  regards  liabilitj't?  bieakdown.  A  detailed 
description  is  given  of  the  working  of  suction  producer  plant,  and  of  the 
conditions  affecting  itb  erticieiicy.  The  author  concludes  that  the  claiias 
■A  suction  gas  plant  f  jr  the  production  of  power  ar^  well  foimded. 

In  the  two  years  which  have  intervened  since  Prof.  Dalby  first 
described  the  suction  gas  jiroducer  before  this  Association,  the 
demand  for  such  apparatus  has  shown  a  steady  and  continuous 
growth  both  in  this  country  and  abroad.  It  is  safe  to  say  that  in  the 
great  majority  of  cases  experience  in  the  actual  working  of  combina- 
tions of  gas  engines  and  suction  producers  has  given  the  greatest 
satisfaction  to  the  user,  for  they  have  proved  to  be  both  convenient 
and  reliable  as  a  means  of  deriving  cheap  power  ;  and  there  are  good 
reasons  for  believing  that  as  the  possibilities  of  the  system  become 
more  fully  understood  its  application  will  be  increasingly  extended. 

It  is  interesting  to  note  that  though  the  idea  of  working  producers 
on  the  suction  j^rinciple  was  first  worked  out  in  France  by  il.  Benier. 
and  afterwards  continued  to  a  comparatively  small  extent  in  Ger- 
many, the  real  develojiment  of  suction  ])roducers  on  a  large  com- 
mercial scale  only  took  place  when  British  engineers  devoted  them- 
selves to  their  design  and  manufactiue,  and  the  extent  to  which 
trade  in  them  has  increased  during  the  last  four  years  is  remarkable. 

There  are  several  reasons  for  this,  the  chief  of  which  undoubtedly 
is  that  the  modern  gas  engine  and  suction  producer  can,  in  fact,  give 
power  to  small  users  and  to  large  users  for  factory  and  electric 
driving  more  cheaply  than  it  can  possibly  be  obtained  by  other 
means.  To  illustrate  this  point  I  have  selected  tliree  typical  cases 
where  the  load  demand  and  general  requirements  are  widely  diffe- 
rent, and  in  each  case  the  figures  given  represent  average  ascertained 
costs  over  at  least  a  12  months'  period  of  working. 

Ascertained  Tohtl  Power  Costs  with  National  Gas  Ewjiius. 


Case  A.       |       Case   B.  Cast  C. 

Cement  works.    Weaving  shed.     Small  factory. 


Size  of  installation  in 
B.H.P. 

Average^vorking  load, 
B.H.r. 

Total  B.H.P. -hours  per 
annum. 

Initial  total  cost  of 
installation  (includ- 
ing  foundations* 

'rulal  an  « iial  chargcn  : 
Interest  and  depre- 
ciation 
Kcpairs  &  sundries 

Fuel  

Oil  

Water  (taken  from 
canal  in  oa.ses  A 
&  B) 
Attendance,    &c....  i 

Total   

Total  cost  per  b.h.p.- 

hour. 
+Kquivnlenl  cost   ])or 

Board  of  Trade  unit. 


4.500 


3G00 


3000 


2200 


20-0 


2,7 

26,000 

010,500 

21,200 

£4,230 

£2,640 

£250 

£ 

S 

d. 

£ 

s. 

d. ; 

£    s. 

d. 

423 

0 

0 

2(>4 

0 

0 

25   0 

0 

.50 

(J 

0 

30 

(1 

0 

3  11) 

0 

1,298 

4 

S 

1 3.5 

4 

2 

15  11 

0 

13  J 

3 

10 

10 

0 

0 

2   0 
7   5 

0 
0 

423     17 


135 


2,330      5     10 
0-205d. 

0-24.5d. 


.574      4 
0-225d. 

o-27il. 


12     10      0 


05     16 
0-74.5il. 

((■7!ld. 


The  significance  of  the  above  figures  will  be  api>reciat<;tl  from  the 
fact  that,  if  in  ca.se  A  current  was  (nk'-n  from  a  jjublic  supply  at  .Ul. 
per  unit,  the  total  co.st  of  same  would  be  £4, 70S  per  annum.  As  the 
actual  working  costs  with  Huction  gas  are  £1,907.  the  ilifforenco 
between  the  latter  and  the  crist  of  electricity  al  the  assumed  low  rate 
of  Jd.  per  unit  rej)re.sen(s  a  saving  of  £-_'.8(»l  in  favour  of  (he  gas 
l)owcr  inslallation.  This  saving  would  entirely  defray  I  he  initial 
total  cost  of  the  latter  in  n  little  over  ciLdileeii  months. 

Nor  can  it  be  said  that  this  economy  has  been  obtainnl  al  I  he 
sacrifice  of  reliability,  for.  in  the  weaving  shed  referred  to.  the  engine 

•  _I['>|"-r  ii'Hil  bi'forc  Seel  ion  (!  of  the  British  AsMociiil  ion,  nt   Dublin. 

t  Thii  nicnns  that  if  current  were  delivered  from  a  public  supply  to  n 
motor  of  UO  |>er  cent,  eflicieney  in  ciiws  A  and  H.  and  a  imilor  of  All  per 
<ent.  in  ease  C,  the  rate  of  chargeH  for  such  current  would  have  to  be 
those  stated  to  give  the  ecpiivaleni  cokI  per  li.il.r.-hoiir  nho  inenlioneil 
al)o\e.  If,  howe\rr,  I  lie  .Htnnding  ilmrgcM  in  respect  of  ilic  niol  irs  iiiil 
eleelricnl  in'<lHllnlior.  goieridly  are  ndilcl,  tluM  riilo  w  ulil  liiivc  lo  li<- 
'jvi  .<<]\  Kiliiirl  (,j  cijiial  the  gu«  engine  installalioii  in  eioruuny. 


has  been  started  up  punctually  every  morning  without  fail,  and  the 
only  stoppage  in  12  months  was  that  due  on  one  occasion  to  a  heated 
connecting  rod  brass.  In  the  case  of  the  cement  works,  rotary  kilns 
are  being  ojierated.  and  the  engines  are  regularly  run  for  periods  of 
from  six  weeks  to  two  months  night  and  day  without  stoppage.  As 
I  have  said,  these  cases  are  typical. 

It  is  also  important  to  notice  how  the  gas  engine  compares  with  its 
competitors,  the  electric  motor  and  the  steam  engine,  in  the  rate  of 
breakdowns,  iii.  Michael  Longridge.  in  his  last  annual  report,  gives 
the  following  figures  relative  to  engines  and  motors  insured  by  his 
company  : — 

Bates  vj  Breakdowns. 

Steam  engines     1   in     8-1 

Electric  motors 1   in     8-2 

Gas  and  oil  engines 1   in  12-4 

from  which  it  would  appear  that,  broadly  speaking,  gas  and  oil 
engines  may  be  considered  oO  per  cent,  more  reliable  in  actual  prac- 
tice than  steam  engines  or  electric  motors.  I  refer  here  mainly  to 
units  up  to  100  B.H.P.  per  cylinder. 

We  have  been  greatly  aided  in  the  successfiU  development  of  these 
producers  through  having  a  suitable  fuel  at  hand  in  England  and  . 
Scotland  and  in  several  parts  of  Ireland.  Up  to  the  present,  for 
reasons  which  will  be  explained  later,  suction  producers  have  only 
been  made  to  work  on  a  commercial  scale  with  non-bituminous  fuels, 
such  as  anthracite  and  coke,  both  of  which  are  easily  obtainable  in 
the  industrial  centres  of  the  kingdom.  In  England,  Welsh  antlira- 
cite  was  obtainable  until  two  years  ago  for  about  20s.  per  ton,  at 
which  figure  there  ^as  no  difficulty  in  obtaining  the  much  advertised 
"  lO^B.H.p.  for  one  penny"  in  fuel  cost.  With  the  rise  in  the  price 
of  antliracite.  gas  plant  makers  adapted  their  apparatus  to  work  with 
gas  coke,  which  can  be  bought  at  from  lOs.  to  15s.  per  ton,  and  as  the 
consumption  of  such  coke  in  a  \\ell -designed  producer  need  not  exceed 
25  per  cent,  more  than  antliracite  for  the  same  power,  it  \^ill  be  seen 
that  it  is  in  any  case  more  economical  to  use  it.  It  may  be  remarked 
incidentally  that  those  responsible  for  gas  works  are  grateful  for  this 
new  market  for  their  coke,  wliich,  during  the  summer  months  at  any 
rate,  can.  in  man}'  towns,  only  be  disposed  of  with  difficulty.  In 
Scotland,  suitable  anthracite  can  be  obtained  at  from  10s.  to  15s. 
per  ton.  and  the  local  supplies  of  antlu'acite  in  most  of  our  colonies 
and  in  France  and  Spain  are  now  being  successfully  used  for  suction 
producers,  whilst  in  other  countries  charcoal  is  plentiful  and  com- 
paratively cheap.  Speaking  generally,  therefore,  the  fuel  |)roblem 
both  at  home  and  abroad  now  presents  little  difficulty  to  those  w  ho 
have  carefully  studied  the  matter. 

The  principle  of  working  all  suction  producers  is  similar :  the  gas 
inlet  valve  on  the  engine  cylinder  is  directly  cimneeted  to  the  jiro- 
ducer,  which  usually  consists  of  the  furnace  or  generator  coupled  to 
a  cooling  vessel  or  scrubber.  During  the  suction  stroke  of  the  cycle 
the  inlet  valve  of  the  engine  is  opened,  and  the  gas  accumulated  in 
the  intervening  pipes  between  the  engine  and  the  producer  is  drawn 
forward  into  the  \\orking  cylinder  together  with  a  proper  proportiim 
of  air.  A  corresponding  amount  of  mixed  air  and  steam  fiows  into 
tlie  furnace  of  the  producer  and  reacts  there  with  the  fuel,  with  the 
result  that  gas  is  evolved  of  an  amount  equal  in  volume  (after  being 
cooled  in  the  scrubber)  to  that  drawn  away.  Hence  the  yield  of  g: 
entirely  depends  upon  the  suction  effect  exerted  by  the  engiii' 
tlirough  the  gas  inlet  valve  ;  the  latter  being  in  turn  under  the  aul" 
matic  control  of  the  engine  governor  in  the  extent  to  which  it  i- 
allowed  to  ojien  causes  the  amount  of  gas  lo  be  automatically  regu- 
lated to  suit  variations  of  load.  .Ml  the  attention  that  is  necessary, 
therefore,  whilst  the  jilant  is  working  is  to  keep  the  generator  charged 
with  fuel — an  operation  occuj)ying  from  two  to  three  minutes  every 
two  hours. 

.\  typical  combination  of  engine  and  producer  is  shown  in  Fig.  1. 
anfl  it  is  easy  to  realise  from  the  great  simplicity  of  the  combineil 
arrangement  why.  in  correctly  designed  gas  |>roducers  of  this  cla.s.s, 
so  large  a  measure  of  practical  success  has  been  attained.  In  such  a 
|)roducer  as  that  illustrated,  the  required  steam  is  raised  from  the 
sensible  heat  of  the  ga.ses  after  leaving  the  furnace  on  their  way  i 
the  .scrubber,  and  the  air  re(|uired  for  gasifying  the  fuel  is  parlialK 
■saluraled  with  this  steam  before  it  enters  the  furnace. 

The  conditions  imder  which  Cdmbustible  gas  is  produced  in  the 
generator  so  as  to  give  the  best  efficiency  have  been  carefully  invi-sl 
gated.  Obivously.  the  fuel  must  be  gasified  in  such  a  way  as  to  h'-' 
a  minimum  quantity  of  its  heal  in  the  producer,  .so  that  as  huge  i 
balance  as  is  piissible  is  available  for  useful  work  in  the  engine.  Tin 
only  burnable  gas  which  i-an  be  obliiincd  in  the  usual  Hay  by  the 
partial  cnuibuslion  of  the  carbon  eonsliluenis  of  the  fuel  is  carbon 
monoxide  (Ct))  as  expre.M.sed  by  the  equation 

•2C  +  ().;    :2C'0 ("1 

ipul  the  priKluction  of  lliis  gas  is  nttended  by  an  evolution  of  30  pi  i 
i-cni.  of  the  heat  of  (he  carbon  roarled  mi.     I'liless  this  heat  were  i> 
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a  large  extent  recovereil  the  efficieney  of  the  producer  would,  obvi- 
ously, be  verj'  low,  and  besides  the  eumulutive  eti'eet  of  a  eontinual 
liberation  of  heat  in  this  degree  wmuUI  be  to  set  up  a  very  high  tem- 
perature in  the  jiroducer  which  would  tend  to  the  formation  of 
excessive  clinker  and  which  would  also  cause  many  other  dirtieulties. 

A  simple  practii-.il  means  of  utilisinj^  this  heat  and  enriching  the 
gas  at  the  same  time  is  by  the  method  so  generally  adopted  now  of 
saturating  or  partially  saturating  the  air  passing  to  the  furnace  with 
steam.  This  steam  reacts  with  incandescent  carbon  in  two  alterna- 
tive ways — 

C  +  2H.,0-COj  +  2H.. {h) 

C-l-HjO-CO  +  H, (f) 

In  both  of  these  reactions  a  combustible  gas  results,  and  they  both 
retpiire  heat  to  enable  them  to  take  place.  This  is  supplied  by  the 
liberated  heat  just  referred  to,  which  results  from  the  direct  com- 
bination of  the  oxygen  of  the  air  with  the  carbon  of  the  fuel  to  form 
carbon  monoxide,  and  hence,  broadly  speaking,  the  degree  in  wiiich 
the  reduction  of  steam  according  to  either  of  the  foregoing  equations 
can  take  place  with  advantage  depends  entu"ely  on  the  amount  of 
heat  available  from  the  production  of  monoxide  in  the  primary 
reaction  according  to  equation  (a). 

'<^The  decomposition  of  steam  in  the  j^resence  of  heated  carbon, 
however,  begins  at  a  comparatively  low  temperature  (between 
500  C.  and  600'C.)  and  hence  if  too  much  steam  is  used  the  fire 
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It  will  be  found  that  if  we  combine  the  latter  equation  with  equa- 
tion (6)  in  the  following  proportions  the  total  heat  of  the  carbon 
reacted  on  is  accounteil  for  in  the  gas  produced — 

•2C  +  0.^2CO  1  (,,) 


0-95C+l'JH,O  =  ()-95CO,-f  1-9H,(      '     '     ' 

The  composition  of  the  producer  gas  which  will  be  formed  by  these 

combined  reactions  is  as  follows,  and  a.ssuming  that  the  relative 

weights  in  the  equation  are  taken  in  pounds,  and  the  volume  of  gas 

produced  in  cubic  feet,  the  total  volume  of  each  constituent  will  be — 

CO 715      cubic  ft.  or  22()  per  cent,  by  volume. 

CO. 3390  ..         ..   1(1-720 

H     ()7y-25       .,        „  21-4J 

X     1,4300         „         „  45-2 


3,1()3-,S  10000 

The  calorific  value  of  this  gas  will  be  151'.5  B.Th.U.  per  cubic  foot. 

The  weight  of  steam  per  lb.  of  carbon  O'90.5  lb. 

Air  required  per  lb.  of  carbon      .W-5  cubic    ft. 

Total  volume  of  gas  produced  3,103-875  cubic  ft. 

Similarly,  by  combining  the  primary  reaction  with  that  repre- 
sented by  equation  (c)  in  the  following  proportion  we  account  for  all 
the  heat  in  the  carbon  : — 

2C  +  0,  =  2CO  I 


1-18C  +  1-18H20=M8C'0  +  M8HJ 


(e) 


¥apour^'9r}\ 


Floor    W.:;^--'^:,-^.:. 


FTc. 


1.— Typical  Arkangement  of  (4.\s  Exgixe  and  Suction  Gas  Plant  Combination  (National). 


lecomes  unduly  cooled,  which  is  undesu-ablc  for  reasons  which  will 
be  presently  considered. 

A  further  advantage  which  follows  from  the  use  of  steam  is  the 
enrichment  of  the  gas  made,  for  the  hydrogen  evolved  by  the  reaction 
(6)  and  the  monoxide  and  hydrogen  in  Reaction  (c)  are  combustible 
gases  produced  apart  from  reactions  with  atmospheric  oxygen, 
which  in  all  cases  carries  with  it  four  times  its  volume  of  nitrogen. 
This  latter  is  a  diluent  m  all  producer  gas  and  passes  through  the 
furnace  unchanged.  Hence  the  use  of  steam  simultaneously  eSects 
three  useful  and  necessary  functions  in  the  producer  :  It  prevents 
the  working  temperature  of  the  furnace  from  becoming  excessive, 
in  so  doing  it  absorbs  that  large  ])roportion  of  heat  liberated  by  the 
union  of  the  carbon  of  the  fuel  with  the  oxygen  of  the  air  pa.ssing  to 
the  furnace,  and,  thirdly,  by  producing  carbon  monoxide  and 
hydrogen  direct,  the  ])roportion  of  (combustibles  in  the  gas  yielded 
by  the  producer  is  largely  increased  in  proportion  to  the  amount  of 
.  inert  nitrogen  drawn  in  along  with  the  air. 

By  neglecting  the  radiation  losses  and  also  the  heat  lo.sscs  in  the 
scrubbers,  it  is  [tossible  to  make  a  simple  calculation  of  the  conditions 
under  which  the  whole  of  the  heat  of  the  fuel  can  be  accounted  for  in 
the  gas  produced,  and  such  a  calculation  is  useful  in  enabling  us  to 
understand  more  clearly  how  a  suction  producer  actually  works. 
.Since  there  are  alternative  ways  in  which  the  steam  may  be  split  up 
as  given  above  in  equations  (fc)  and  (r).  it  is  convenient  to  consider 
separately  the  combination  of  reactions  which  these  eiiuations  repre- 
sent when  taken  together  with  the  primary  reaction  2C-l-0:.=2CO. 


The  composition  and  volume  of  the  gas  produced  will  be  as  follows  : 

CO 1.13(;-8  eubieft.   or  38-0(i  per  cent,  by  volume 

H    420-2.">      „  ,.   l-tOti 

X    1.430-0         „  „  •17-88 

2.987-0  lOO-oO 

The  calorific  value  of  the  gas  per  cubic  foot  will  be     1 79_ H.'l'h.U. 

The  weight  of  steam  per  lb.  of  carbon O-o,/  lb. 

Air  required  per  lb.  of  carbon "'^^L"    u-    V 

Total  volume  of  gas  prorluce.l       2-«8'  cubic  ft- 

In  making  the  foregoing  calculations  it  is  assumed  that  the  heat 
required  for" steam  raising  purposes  is  obtained  from  the  fuel  con- 
sumed in  the  generator  and  hence  in  establishing  a  heat  balance 
the  amount  of'^heat  required  to  vaporise  the  water  has  been  de- 
ducted from  the  left-hand  side  of  the  equation  m  both  cases.  The 
only  apparent  difference  in  the  efficiency  of  these  two  sy.stcms, 
thei-efo'-e  lies  in  the  fact  that  in  the  rtrst  more  steam  is  used  than  m 
the  second.  It  will  be  noted  that  the  gas  produced  in  the  latter  case 
is  considerably  richer  than  in  the  former. 

It  is  found,'  however,  that  there  are  fiu-ther  considerations  which 
influence  the  efficiency  of  gas  producers.  At  temperatures  of  500  C. 
and  over,  it  is  well  known  that  carbon  monoxide  and  steam,  and  also 
carbon  monoxide  and  carbon  dioxide,  may  react  with  each  other, 
such  reactions  being  reversible  and  depending  upon  temi.erature. 
These  reversible  reactions  are  usually  written  as  follows  :— 

CO.,-)-H.,--tCO-l-H,0 (/) 

C-l-CO.,   -^200 (g 
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In  both  cases  the  reaction  tends  from  right  to  left  at  tempera tiues 
under  800°C.,  above  wliicli  they  take  place  in  the  opposite  direction  ; 
in  other  words,  the  carbon  monoxide  tends  to  become  destroyed  in 
a  certain  degree  as  the  temperature  of  the  producer  is  lowered, 
rurther,  the  combined  reaction  according  to  equation  (rf)  also  tends 
to  take  place  rather  than  the  alternative  according  to  equation  (e) 
as  the  temperatm-c  falls.  It  is  obvious,  therefore,  that  in  order  to 
get  the  highest  -working  efficiency  the  steam  supply  should  be  regu- 
lated .so  that  the  temperature  of  the  fire  in  the  producer  is  kept  as 
high  as  jjossible  without  making  excessive  clinker  seeing  that  a  richer 
gas  thereby  results  and  the  reversible  reactions  tending  to  the  destruc- 
tion of  carbon  monoxide  are  avoided.  Prof.  Bone  and  llr.  Wheeler 
recently  demonstrated  the  truth  of  this  statement  in  an  exhaustive 
series  of  experiments  on  a  INfond  producer.  The  fuel  used  contained 
78  per  cent,  of  carbon,  and  by  varying  the  amount  of  steam  in  the 
air  blast  from  0-45  lb.  to  1-55  lb.  of  steam  per  pound-of  coal  gasified, 
the  eificiencj'  of  the  producer,  including  the  steam  for  blowing  engine, 
was  found  to  fall  from  77-8  to  66-5  ]3er  cent.  Similar  compara- 
tive results  may  be  expected  from  a  .suction  producer,  and  this  drop 
of  efficiency  would  appear  to  be  due  chiefly  to  tlie  influence  of  the 
reversible  reactions  referred  to.  The  efficiency  of  a  good  suction 
producer  varies  from  85  to  90  per  cent.,  according  to  the  conditions 
under  which  it  is  worked. 

The  importance  of  properly  proportioning  the  steam  supply  will 
be  appreciated  ;  otherwise,  the  best  results  cannot  be  obtained,  and 
this  is  one  of  the  points  to  wliich  fm-ther  attention  might  with 
advantage  be  given  bj'  gas  plant  designers.  Given  a  ])roperly  de- 
signed producer,  however,  the  conditions  of  highest  efficiency  can 
be  automatically  and  continuously  obtained  without  the  slightest 
trouble  week  in  and  ^eek  out  whilst  the  plant  is  being  worked  by  an 
ordinary  attendant. 

In  all  suction  producers  directly  connected  to  the  engine  and  auto- 
matically regulated  thereby,  .successful  working  depends  also  upon 
the  absence  of  any  serious  restriction  to  the  flow  of  gas  from  the 
furnace  to  the  engine  cylinder.  If  there  is  a  restriction  for  any 
reason,  the  weight  of  charge  drawn  into  the  working  cylinder  of  the 


Total  Cylinder  Volpmc  _  _  100% 


Redaced_volume_with  41bs.  BiicUqn^  _  86% 
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Fio.  2. — .Suction  Diagram  kbom  Wobking  Cylinder,  showisg  the 
Effkct  ok  Incrk.vse  of  Back  Pressure. 

engine  is  reduced  and  a  loss  of  power  results  which  may  make  all  the 
difference  between  success  and  failure.  The  elTect  of  increasing  the 
negative  suction  pressure  on  the  volume  of  charge  is  shown  in  Fig.  2. 
from  which  it  will  be  seen  that  by  increasing  the  suction  pressure 
from  —41b.  to  — 8  lb.  the  volume  of  the  charge  is  reduced  53  percent. 
The  very  simple  form  of  generator  anil  scrubber  in  the  ordinary 
suction  plant  using  non-biluminous  fuel  makes  it  i)ossible  to  aviod 
undue  restriction;  even  when  gas  coke  or  jjoor  anthracite  is  used, 
each  of  which  yields  a  certain  amount  of  tarry  matter  and  conse- 
quently requu-es  the  addition  of  a  suitable  tar  extractor  to  the 
scrubber  shown  in  Fig.  1,  the  suction  pressure  can  be  kept  sufficiently 
low  to  prevent  the  volume  of  charge  becoming  unduly  diminished. 

From  these  remarks  it  will  be  understood  that  .simplicity  in  all 
directions  i.s  the  es.sential  condition  for  successfully  working  any 
j)roducor  by  the  suction  effect  of  the  engine,  and,  (his  being  so.  the 
difficulty  of  treating  bituminous  fuels  in  the  simi)le  type  producer 
shown  in  Fig.  I  will  be  ajiprecialed.  Hituminous  fuels  contain 
upwards  of  ."iO  per  cent,  of  volatile  matter,  which  dislils  off  at  such 
temperatures  as  are  found  in  the  upper  part  of  a  suclloti  ])ro(lucer  ; 
thus,  if  the  coal  container  in  Fig.  1  were  charged  with  this  fuel  whilst 
the  producer  was  at  work  a  considerable  proportion  of  the  volatilos 
wotdd  be  distilled  and  would  pa.ss  away  along  with  the  gas  made  in 
the  lower  part  of  the  furnace  before  this  fresh  fuel  reached  the  active 
•/.one  of  combustion.  Xow.  of  these  volaliles.  (i)K'rcent.  and  upwards 
is  tarry  matter,  which  eonderi.ses  out  a.s  the  tcmperaline  of  the  gas  is 
lowered  in  the  scrubber  and  gas  mains.  Tluw  latter  Wduld  ipiickly 
become  clogged  up.  and.  in  addition,  so  large  a  prnporlion  of  tar 
would  be  carried  forward  to  the  engine  thai  the  successful  working 
of  tlie  latter  would  be  vitiated.  It  is  this  tar  difTieulty  which  is  the 
chief  trouble  to  bo  dealt  with  in  niakinu  a  successful  Huell(jn  producer 
to  M'ork  with  bituminous  fuels,  for  llie  addition  of  extra  cleaning 
apparatus  to  extract  the  tar  in  a  Hufficienl  degree  would  necessarily 
httvo  the  effect  of  greatly  increasing  frictional  resistance  to  the  pus- 


sage  of  the  gas  from  the  generator  to  the  engine,  and  would  other- 
wise destroy  that  simplicity  of  arrangement  which  we  have  seen  to 
be  essential. 

Attention  has  naturally  been  turned,  therefore,  to  various  methods 
by  which  the  tar  trouble  can  be  eliminated,  with  the  hope  that  it 
might  prove  possible  to  transform  the  condensable  tarry  vapours  into 
fixed  gases  in  the  generator,  so  that  the  difficulty  of  tar  extraction 
and  additional  cleansing  apparatus  generally  could  not  arise  at  all. 
Attempts  have  been  made  to  decompose  the  tar  by  working  the  pro- 
ducer on  the  down-draught  prinei]ile.  which  has  the  effect  of  compel- 
ling the  volatilesto  pass  through  tl'.e  hot  zone  of  the  furnace  before 
leaving  the  producer.     By  another  plan  the  gas  outlet  is  in  the  middle 
of  the  jfroducer  and  air  is  supplied  both  at  the  top  and  at  th.e  bottom, 
the  action  which  is  aimed  at  being  to  use  the  upper  half  of  the 
producer  as  a  down-draught  furnace  for  distilling  and    fixing  the 
volatUes,  while  the  lower  half  is  supplied  with  the  residual  coked 
fuel  and  works  as  an  ordinary  up-draught  furnace.     It  is,  however,, 
extremely  doubtful  whether  a  successful  solution  of  the  difficulty 
will  be  arrived  at  by  either  of  these  two  methods.     In  pressure  pro- 
ducers many  plans  for  reducing  the  tar  within  the  producer  by  pass- 
ing the  volatiles  tlu'ough  the  hot  zone  of  the  furnace  have  been  care- 
fully tried  from  time  to  time,  but  without  a  sufficient  measure  of 
practical  success  to  warrant  the  permanent  adoption  of  any  of  them 
for  use  with  bituminous  steam  coal  such  as  is  available  here.     There 
ap]iears  to  be  no  reason  for  thinking  that  modifications  of  these  pro- 
posals when  applied  to  suction  ]iroducers  will  prove  to  be  more 
efficacious. 

The  calculations  previously  given  in  this  Paper  would  appear, 
however,  to  suggest  a  better  method  for  attacking  the  problem.  It 
has  been  shown  that  all  the  sensible  heat  liberated  by  the  combustion 
of  the  carbon  of  the  fuel  w-ith  the  oxygen  of  the  au'  could  be  absorbed 
by  the  reduction  of  the  steam  passing  into  the  furnace  along  with  the 
air,  and  that  the  precise  amount  of  steam  which  can  be  reduced 
dejjends  entirely  on  the  amount  of  heat  w  hich  is  so  liberated.  Further. 
when  we  account  for  the  whole  heat  of  the  carbon  in  this  way  and 
take  into  full  consideration  the  diluent  effect  of  the  nitrogen  which 
is  unavoidabh-  present,  a  gas  of  sufficient  calorific  value  results 
for  effective  use  in  the  engine  cylinder. 

There  would,  therefore,  seem  to  be  no  reason  why  the  furnace  of 
the  producer  should  not  be  devised  in  such  a  way  that  the  volatiles 
arc  absolutely  burnt  out  after  being  distilled,  the  heat  of  this  com- 
bustion being  aftcwards  recovered  by  the  decompo,sition  of  steam 
under  the  conditions  already  described.  The  final  heat  balance  would 
be  exactly  similar  to  that  cstabli-shcd  by  the  combined  equations 
already  given,  and  in  practice  a  gas  of  about  1,50  B.Th.U.  calorific 
value  might  reasonably  be  expected,  and  which  is  quite  suitable  for 
engine  work.  By  such  a  method  the  tar  would  undoubtedly  be 
eliminated,  whilst  the  efficiency  of  the  system  would  be  high.  There 
are  several  designers  at  work  on  jiroducers  of  this  charactei'.  and 
when  the  proyier  proportions  and  other  practical  details  are  imder- 
stood  a  considerable  measure  of  success  may  be  hoped  for  ;  the 
sinijilicity  of  the  cooling  and  scrubbing  arrangements  under  this 
system  gives  good  promise  of  the  feasiliility  of  evolving  a  practical 
siicti(m  plant  for  u.se  with  bituminous  fuels.  The  ordinary  plant. 
however,  for  gas  coke  or  anthracite  may  still  be  expected  to  hold 
the  field  for  units  up  to  100  b.h.p. 

The  utilisation  of  lower  grade  fuels,  such  as  peat,  for  power  purposes 
has  a  special  interest  for  Ireland.  I'eat  as  a  fuel  yields  a  large  jjer- 
centage  of  volatile  matter,  and  it  will  be  realised  from  what  I  have 
just  .said  that  the  design  of  gas  plants  for  use  with  .-iuch  fuels  is  in  a 
transitional  stage  at  the  jire'sent  time.  Something  is  being  done 
abroad  with  large  jiressure  ])lants  using  peat  and  working  with  bye- 
product  recovery  apparatu.s,  and  the  practical  result.s  obtained  with 
such  installations  will  be  watched  with  attention  here.  As  these 
developments  are  jirogressing  it  seems  to  me  thai  meanwhile  tboso 
who  are  interested  in  the  |)eal  industry  might  with  advantage  give 
ftuther  attention  to  cheap  methods  of  deriving  it.  Coal  mining  has 
become  a  highly  specialised  .science  and  a  thoroughly  oriianisetl 
itulustry.  but.  from  the  ]ioint  of  view  of  similar  organisation  and 
specialisation,  comparatively  little  has  yet  been  done  in  the  ca.se  of 
peat.  Under  such  conditions  there  is  snutll  chance  of  peat  meeting 
with  general  acce|itnnee  here  so  long  as  a  fairly  chea])  supply  of  coal 
is  available.  Wliilsl  practice  in  producers  suitable  for  peat  tends  to 
change  so  rai)idly.  and  pending  progress  in  ciicap  methods  of  deriving 
the  peat  it.self.  it  may  not,  perha|)s.  prove  lo  be  altogether  a  dis- 
advantage  thai  large  power  schemes  dcjicnding  on  ])eat  as  fuel  are 
jMislponed  for  a  little  while. 

Reviewing  the  present  |)osilion  of  suction  ])lanl  combinations  as  a 
iiK'ans  of  deriving  cheap  power.  1  think  it  is  now  generally  admitted 
by  those  who  lia\c  Iook(>d  earefullv  into  the  matter  that  the  claims 
made  in  respect  of  tlieir  convenience,  economy  and  reliability  are 
well  foundcil.     The  fact  that  these  results  can  be  no  easily  obtainiHJ 
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l)y  an  apimratiis  of  such  simplicity  has  a  special  sijinificance  at  tlic 
present  time  wlu-n  the  question  of  municipal  and  other  puhhc 
electricity  supply  uMclertakinjrs  is  receivinrr  so  much  attention  from 
the  point  of  view  cif  the  desirability  or  otherwise  of  supplying  cheap 
power  to  manufacturers.  It  is  becoming  increasiiifily  reoojjnised  hy 
leading  electrical  engineers  that  it  is  exceedingly  difficult,  and  in 
many  eases  im{)iissible.  to  supply  current  for  power  purposes  from 
central  stations  at  rates  .sufficiently  low  to  favourably  compete  with 
the  cost  to  the  consumer  if  he  generates  his  own  power,  but  as  atten- 
tion has  recently  been  so  fully  drawn  to  this  aspect  of  the  matter  in  a 
comprehensive  Paper  read  before  the  Institution  of  Klcctrieal 
Ivnginecrs  by  Mr.  .1.  F.  C.  Snell,  it  is  only  necessary  to  briefly  refer 
to  it  here.  .Mr.  Snell  has  emphasised  the  present  inability  of  most 
electricity  undertakings  to  meet  a  large  demand  for  power  at  s\ifh- 
ciently  low  rates  to  hold  their  own  with  users'  own  plants,  and  I 
understand  his  remedy  to  mean  the  remodelling  of  central  power 
stations,  the  writing  down  of  the  capital  expenditure  aheady  in- 
curred in  connection  with  them,  and  the  elimination  of  independent 
electricity  stations  in  the  smaller  towns  in  favour  of  a  central  in- 
stallation su]iplying  a  group  of  towns. 

I  think  "Slv.  Snell.  who  speaks  with  competent  knowledge  ot 
'lectricity  undertakings  generally,  does  well  to  frankly  face  the 
position,  but  in  view  of  such  facts  relative  to  the  economy  and 
reliability  of  gas  j)ower  as  I  have  ventured  to  refer  to  here,  it  will  be 
conceded  that  there  are  adequate  grounds  for  the  serious  doubts 
which  some  of  us  feel  as  to  the  wi.sdom  of  embarking  on  the  many 
millions  of  exjienditure  which  the  geYieral  adoption  of  his  proposals 
would  entail.  The  ultimate  effect  of  such  proposals,  -which  arc 
cliiefly  framed  with  theobject  of  supplying  power  to  factories  as  dis- 
tinguished from  general  electric  lighting,  wmild  be  nothing  more 
than  an  attempt  to  do  for  the  j)ower  user  wh.at  he  can  carry  into 
effect  on  bettor  terms  for  him.self  by  the  use  of  gas  engines  and  suction 
gas  producers. 

Another  important  point  is  that  the  growing  tendency  which 
exists  to  remove  factories  out  of  the  large  town  areas  must  tend  to 
continually  increase  the  distribution  costs  of  electricity  supply,  thus 
making  the  chances  of  a  margin  of  profit  on  any  rate  which  it  would 
be  to  the  advantage  of  the  user  to  accept  even  more  remote,  tin 
the  other  hand.  |)articular  location  has  little  or  no  influence  on  the 
successful  and  economical  working  of  gas  producers. 

So  far  as  the  British  Isles  are  concerned,  all  power  must  be  derived 
from  coal,  which  is  almost  our  nnlvsoiu'ce  of  energy  at  the  present 
time.  The  fundamental  prol)lem.  therefore,  is  to  utilise  the  heat 
energy  of  the  fuel  as  efHciently  as  jjossible  at  each  point  of  a])plica- 
tion,  and  when  power  user.s,  both  small  and  larue.  have  at  tlieir  hand 
in  suction  sas  plant  installations  a  sim])le  apparatus  for  so  doim;. 
which  is  practically  as  efficient  as  the  largest  central  station  jilant. 
the  latter  is  at  a  great  disadvantage  when  heavy  distriliution  charges 
have  to  be  added  to  the  cost  of  power  ))roduction  at  the  station. 
With  the  foregone  important  considerations  underlying  all  problems 
of  power  supply  from  a  central  source,  there  would  appear  to  be  no 
pressing  need  for  heavy  expenditure  on  the  part  of  jnitilic  bodies  in 
order  to  provide  cheap  jxjwer  for  manufacturers.  1  venture  to 
suggest  that  these  facts  are  of  special  importance  in  the  case  of  our 
municipalities  which  already  have  to  meet  such  numerously  heavy 
and  greatly  increasing  monetary  demands  in  connection  with  those 
objects  and  undertakings  for  which  in  any  case  they  must  accept 
responsibility. 


ELECTROCHEMISTRY  AT  THE  BRITISH  ASSOCIA- 
TION MEETING. 


Ions. — In  the  Chemical  Section  of  the  British  Association  at 
their  meeting  in  Dublin,  Prof.  Armstrong  again  introduced  his 
favourite  topic,  the  "  Ionic  Tlieory."  P2ver  since  the  origination 
of  the  ionic  theory  of  electric  dissociations,  Prof.  Armstrong 
has  been  an  extremely  violent  opi)0Ment  of  it.  Mor  was  he 
much  less  violent  in  the  manner  in  wliich  he  introdiiceil  the 
subject  and  discussed  it  in  Dublin.  He  considered  that  the 
assumption  of  in(iej>endent  ions  in  sohttion  had  no  experi- 
mental foundation  for  the  theoi}'  to  rest  upon.  He  put  upon 
the  board  the  equation  for  interaction  of  sodium  hydro.xide 
witli  hydrochloric  acid,  and  said  that  some  people  are  so  im- 
bued with  the  idea  of  ions  that  even  the  infants  in  the  ele- 
mentary schools  prate  of  it.  In  his  opinion,  it  was  not  proved 
that,  in  solution,  hydrochloric  acid  was  dissociated  into  H 
cations  anu  CI  anions.  He  venture<l  to  believe  that,  contrary 
to  the  dissociationists,  hydrochloiic  acid  when  dissolved  in 
water  was  asso.iated  with  the  water  molecules,  and  he  wrote 

CI 
upon  the  board  the  symbol  to  express  this  as  H;0<  ti. 


Association  between  the  water  molecule  and  the  hydro- 
chloric acid  molecule  would  be  feeble  and  under  electrical 
stress  the  CI  ami  the  II  atoms  were  split  off,  wandering  the  one 
towards  the  anode  and  the  other  towards  the  cathode.  Why 
was  it  that  in  studying  solutions  we  only  examined  the  one 
class-— viz.,  dilute  solutions!  Many  of  the  phenomena  met 
with  in  physical  chemistry  were  attributed  to  dissociation  of 
water  itself  into  H  and  OH  ions.  Thus  hydrolysis  was  .sup- 
posed to  be  duo  to  this  cause.  But  as  hydrolysis  of  sugars 
couhl  be  caused  by  enzymes,  and  there  were  hundreds  of 
enzymes,  yet  only  one  particular  enzyme  was  able  to  cause 
this  hydrolysis.  Therefore,  there  was  no  proof  that  hydro- 
lysis was  brought  about  by  ionised  wjitcr.  But  the  physical 
chemist  referred  all  hydrolysis  to  ions  of  water.  AVater  which 
absolutely  wouhl  not  con<luct  the  electric  current  had  never 
been  obtained,  but  he  believed  that  if  it  were  obtained  abso- 
lutely pure  it  would  be  a  complete  non-conductor.  The  old 
name  for  oxidation  meant  acid  producer,  as  it  was  supposed 
that  acids  contained  oxygen.  He  thought  that  it  was  a  good 
thing  to  come  buck  to  the  old  name,  because  as  we  could  have 
no  acid  or  no  acid  reaction  withotit  the  presence  of  water 
which  contains  oxygen,  therefore  the  oxygen  was  the  acid 
producer.  A  very  good  discussion  followed  the  reading  of 
Prof.  Armstrong's  Paper.  Sir  Oliver  Lodge  first  suggested 
that  Prof.  Armstrong  and  the  physical  chemists  were  no 
longer  so  very  far  apart.  The  physical  chemist,  for  example, 
had  no  objection  to  the  association  of  ions  with  water 
molecules.  They,  however,  would  prefer  to'  imagine  a  large 
number  of  the  water  molecules  hanging  on  to  each  ion. 
Further,  he  had  no  actual  objection  to  the  way  in  which 
hydrochloric  acid  in  aqueous  solution  had  been  written  by 
Prof.  Armstrong. 

Prof.  Donnan  said  that  Prof.  Armstrong  spoke  very  strongly 
against  the  ionic  theory, which  had  been  so  extremely  useful  as  a 
hypothesis,  and  through  which  much  valuable  work  had  been 
done,  but  he  gave  no  other  theory  to  take  its  place.  It  was 
very  easy  to  condemn  a  theory,  but  the  condemnation  was  of 
little  value  if  no  other  theory  was  put  forward  to  replace  the 
one  disapproved  of. 

Dr.  Wilsmore  said  that  physical  chemists  first  of  all  studied 
dilute  solutions,  because,  although  this  was  a  difficuult  pro- 
blem, it  appeared  less  complicated  than  that  of  strong  solutions. 
Since  solutions  obeyed  Ohm's  law,  therefore  the  conception  of 
the  manner  in  which  they  comlucted  electricity  was  probably 
accurate.  He  furthermore  wished  to  know  how  Prof.  Arm- 
strong would  explain  cottdiiction  in  fused  salts.  Sir  William 
fiamsay  considered  that  it  was  practically  impossible  to  dis- 
cuss the  subject  of  Prof,  Armstrong's  address,  because,  although 
he  had  talked  of  ions,  he  had  eutir'ely  omitted  to  mention 
electrons,  and,  therefore,  as  physical  chemists  considered  that 
ions  were  piobabl}-  a  collection  of  electrons,  he  did  not  see  how 
it  was  possible  to  discuss  the  matter-. 

Rapid  Electro-deposition  of  Metals. — There  were  two  Papers 
before  the  British  Association  uport  this  sulg'ect  which  has 
come  so  very  much  forward  of  late,  the  tiist  one  being  by  Dr. 
H.  J.  S.  Sand.  He  not  only  showed  an  i  described  his  appa- 
ratus, but  gave  a  demonstration  in  whii  h  he  showeil  the  sepa- 
r-ation  of  copper  from  antimony.  It  will  be  rettiembercd  that 
Dr.  Sand  rotates  his  cathode  very  rapidly  and  regulates  the 
E.M.  F.  to  be  employed  by  means  of  an  .mxiliary  cell  contain- 
ing mercury,  mercurods  sulphate  and  sulphuric  aciil.  Having 
regulated  the  voltage  be  then  puts  as  bii:li  a  current  thr-ough 
the  electrolysing  cell  i-s  the  volt.age  at  hi^  disposal  will  allow. 
Now,  as  different  metals  have  ditt'erent  electrical  deposition 
values — that  is  to  say,  require  a  ditl'ercrii  potential  to  deposit 
them — it  is  possible  by  graduating  the  ])oiential  to  throw  out 
first  one  riretal  and  then  another-,  and  the  chief  vahre  in  Sand's 
work  is  the  introditction  of  this  auxiliary  elccti'ode  for  analyti- 
cal purposes.  One  of  the  main  difficulties  in  electro-analysis  up 
to  the  present  has  been  to  (levi>e  good  methods  of  separation, 
whereas  when  dealing  with  pure  metals  tlrcre  is  no  ditliculty 
in  carrying  out  deterniirtations  :  with  mixturesdilliculties  often 
arise.  In  a  great  many  cases,  therefore,  it  has  been  customary 
to  carry  out  the  separations,  j);utially  electrically  and  partially 
chemically.  Another  difhcidty  in  regitlatirtg  the  potential  is 
that  most  metals   are    deposited    at   a    lower   pressure  than 
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h)drogeii,  but  if  hydrogen  and  a  metal  are  deposited  together 
the  tendency  is  for  the  metal  to  come  down  in  a  spongy  con- 
dition. By  regulating  the  potential  even  such  metals  as  bis- 
muth and  tin,  which  have  always  shown  a  tendency  to  deposit 
badly,  can  be  deposited  without  difficulty.  On  the  other  hand, 
a  certain  amount  of  difficulty  is  introduced  by  the  greater 
complication  of  the  apparatus,  as  one  must  either  work  with 
a  capilliar}'  electrometer  or  else  with  a  potentiometer.  The 
method,  however,  admits  of  great  rapidity,  and  doubtless, 
therefore,  will  gradually  come  into  use. 

Dr.  Sand  has  deposited  and  separated  silver,  mercury, 
copper,  bismuth,  lead,  cadmium  and  zinc,  and  not  only  have 
the  metals  been  singly  deposited,  but  they  can  be  separately 
deposited  when  they  all  occur  together,  or  when  any  two  of 


them  arein  the  same  solution.  Quite  recently  theauthor  bad  suc- 
ceeded in  depositing  and  separating  tin  and  autimony,  which 
substances  have  always  been  very  tiresome  to  analyse  when 
they  occur  together.  In  this  case  the  antimonj'  can  be  deposited 
out  in  20  minute?,  and  after  this  the  tin  in  80  to  90  minutes. 

Dr.  F.  M.  Perkin  and  Mr.  W.  Hughes  also  contributed  a 
Paper  upon  somewhat  similar  lines.  The  apparatus  employed 
is  a  good  deal  more  simple  than  that  of  Sand,  and  it  is  also 
cheaper.  It  consists  of  a  spiral  anode  which  is  rapidly  rotated 
within  a  cylindrical  platinum  gauze  cathode.  The  autliors  also 
described  how  this  apparatus  can  be  employed  with  an  auxiliary 
eleotrode.  While  Dr.  Sand  usuall)'  emplo3's  an  electrometer 
for  measuring  his  potential,  Perkin  and  Hughes  have  used  a 
potentiometer. 


ELECTRIC  TRACTION  ON  RAILWAYS.* 

VIII.— MOTOR  TRUCKS. 

BY   PHILIP    DAWSON. 

{Contbmed  from  page  751.) 

Summary. — In  this  article  the  author  deals  with  the  design  of  trucks 
suitable  for  geared  motor.=.  For  railway  work  bogie  trucks  are  almost 
universally  used,  and  ^•a^ious  types  and  makes  are  here  de.scribed, 
those  witli  pressed  steel  side  frames  being  most  in  favour  in  this  country. 
The  method  of  suspending  the  motors  and  their  position  are  also 
discussed. 


The  severe  strain.?  to  which  motor  car  axles  are  put  have 
already  been  referred  to  in  a  previous  article,  but  particular 
attention  must  again  be  drawn  to  the  fact  that  if  only  one 


occupied  by  the  motors,  i.s  often  found  in  finding  loom  for 
the  additional  brake  rigging  necessary. 

In  deciding  on  the  design  of  truck  to  be  used  there  are 
many  points  to  consider,  many  of  which  may  clash  with 
each  other.  Such  things  have  to  be  fixed  as  wheel  base, 
diameter  of  wheels,  miiiiiuuni  clearance  between  lowest 
point  of  truck  or  motor  and  top  of  rail.  All  these  and 
many  other  points  must  be  carefully  studied  before  any 
decision  can  be  come  to,  attention  being  given  to  such 
governing  conditions  as  length  of  car  proposed  to  be  used, 
construction  gauge,  height  of  platforms  at  stations,  weight 
of  bodies  and  electrical  equipment  to  be  carried.  &c.  Par- 
ticular attention   is  called  to  the  desirabilitv  of  using   as 
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Kiu.  11.— DgT.MLs  oy  rnKssRD  Steel  Tuuik. 


brake  block  is  used  per  wheel,  i.e.,  one  on  one  side  only, 
in.stead  of  two  per  wheel,  one  on  cither  side,  a  very  consider- 
able additional  strain  will  have  to  be  borne  by  the  axle. 
Amongst  the  reasons  which  have  induced  many  |)urcly 
olectri(-  railway  men  to  juofcr  the  single  instead  of  the 
double  brake  shoe  arrangement  may  be  mentioned  the 
additional  wearing  parts,  and  hence  increased  maintenance 
due  to  doubling  the  luimbcr  of  l)rake  blocks  ])er  train,  as 
well  as  tlie  considerable  difricnity.  which,  owing  to  the  space 
*  Copyright.     All  rights  of  ropruductioD  nro  resorvad. 


large  wheels  and  as  long  a  wheel  ba.se  as  is  con.sistont  with 
rea.sonable  co.st  of  construction  and  design.  Kx]ierionce 
has  shown  that  very  severe  strains  accrue  at  the  points 
where  the  transoms  are  connected  to  the  sole  bais,  |)robably 
due  |irincipally  to  the  tendency  of  racking  in  con.soquonc(' 
of  till'  motors  not  driving  centrally  on  the  axles  as  well  us 
to  the  distribution  of  the  weights.  The  results  as  regards 
fracture  or  Inn.sening  of  joints  in  this  case  depends  not  only 
on  the  design  of  the  trucks  and  the  ijuality  as  well  as  amount 
of  material  used  and  crossbracing,  but  al.so  very  largely  on 


the  nietliod  of  suspension  adopti'd  for  tlio  motors.  Aiiotlief 
weak  spot  is  that  at  the  end  of  the  trucks,  in  the  case  of 
those  using  elliptic  springs,  when  the  elliptic  spring  support 
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towards  its  ccutic,  wIrtc  tiic  transoms  arc  located,  be  made 
as  stiff  as  possible  in  the  horizontal  direction.     Further- 

.    „     J      -,     *    ,    i    ,  ="     , .—I-...., p,.-!., i"0'"P.  it  is  advisal)lp  to  l)ring  the  point  of  support  of  the 

IS  hxed  to  the  end  of  the  sole  bar.     For  this  icason  it  may     truck  from  the  elliptic  spring  awav  from  the  end  of  the 
be  advisable  not  to  use  pressed  steel  nuMnt)ers  for  the  end  I  truck. 


Fig.  12.— Fox's  Pressed  Steel  Motor  Carriage  Bogie  for  the  Metropolitan  Railway. 

frames  and  the  transoms  as  at  the  points  where  they  are  |  These  weak  spots,  which  of  course  become  conspicuous 
riveted  to  the  sole  bars  there  lies  a  considerable  source  of  j  when  large  motors  and  heavy  carriages,  with  possiblv  rough 
weakness.  A  pressed  corner,  particularly  if  thicki-sh  metal  I  track,  come  into  consideration,  are  clearlv  .seen  by  examiii- 
is  used,  cause  great  stresses  if  a  sharp  angle  is  required;  ing  Fig.  II,  which  represents  a  standard  type  of  jjressed' steel 
on  the  other  hand,  the  absence  of  a  sharp  angle  causes  a     truck  which,  given    proper  conditions  as    regards"  size  of 


FlO.    13.  —  LAN'fASllIHK   AND  VllRKSHMtK    El.lvC  TRIC  .MoTOU  TRI'CK   EC^I'IlTKIi   WITH 


I.')Oh.|'   Dilk  Kkrr  Motors, 


liability  to  bend  backwards  and  forwards  which  will  even- 
tually result  in  fracture.  The  tran.soms  should  therefore 
not  only  be  of  very  rigid  design  and  construction,  but  al.so 
so  fi.xed  to  the  side  frames  or  sole  bars  as  to  make  the  joint 
as  rigid  as  possible.     Furthermore,  the  sole  bar  itself  should, 


motors,  weights  to  be  carried,  speeds  to  be  run  and  quality 
of  permanent  way,  has  given  satisfaction. 

In  a])])roacliing  these  designs  of  pressed  .steel  frames 
although  strengthening  of  sole  bars  may  not  only  be  desir- 
able but  e.ssential,  it  must  be  remembered  that  owing  to  the 
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very  small  radii  to  which  the  flanges  must  be  pressed,  the 
thickness  of  material  to  be  used  is  limited,  and  J-^  in. 
aj)pears  to  be  the  greatest  thickness  which  from  present 
experience  pressed  side  frames  should  be  manufactured, 
although  it  has  been  suggested  in  some  quarters  that  thick- 
nesses of  one  inch  might  be  reached.  The  former  is  a  large 
increase  on  past  practice,  which  has  been  to  use  material 
■fjr  in.  in  thickness. 

As  regards  the  swing  bolster,  this  can  be  supported  off  the 
spring  plate,  either  by  double  elliptic  or  by  coil  springs,  the 
disposition  of  the  latter  varying  according  to  circumstances. 
Fig.  12  shows  the  standard  motor  trucks  which  were  adopted 
by  the  Metropolitan  Railway,  but  which  experience  has 
shown  require  a  certain  amount  of  strengthening  and  stiffen- 
ing. The  method  of  springing  the  spring  bolster  in  double 
elliptic  springs  is  here  clearly  showni. 

""^Another  weak  spot  and  one  which  requires  careful  con-  I 
sideration,  esjoecially  when  only  one  brake  block  per  wheel 
is  used  are  the  jaws  of  the  frame  forming  the  axle  guards  and 
to  which  the  horn  blocks  are  riveted.  This  is  particularly 
the  case  where  equalisers  are  used,  and  where  the  sole  bars 
are  not  carried  either  on  elliptic  springs  resting  on  the  top 
of  the  axle  boxes,  or  on  helical  springs  either  carried  on  the 


application  of  brake  pressure  under  all  possible  conditions 
of  working.  As  only  heavy  railway  work  is  considered,  it 
can  be  taken  for  granted  that  either  pressure  or  vacuum 
automatic  air  brakes  will  be  used  and  the  brake  rigging  has 
hence  to  be  designed  with  this  end  in  view. 

Besides  the  pressed  steel  built-up  trucks,  which  have  been, 
so  far,  the  only  ones  referred  to,  there  are  others,  such  as 
those  used  by  the  District  Railway,  the  side  frame  or  sole 
bars  of  which  are  of  ca.st  steel,  and  Fig.  1  referred  to  pre- 
viously illustrates  a  truck  with  cast  steel  side  frames,  as 
manufactured  by  the  Brush  Company.  Another  form  of 
truck  is  the  one  entirely  built  up  of  standard  steel  sections  ; 
such  a  truck  is  illustrated  in  Fig.  .3,  previously  referred  to. 

A  compromise  between  British  and  American  practice 
is  shown  m  the  truck  designed  by  Mr.  Hoy  for  the  electric 
rolling  stock  for  the  Lancashire  &  Yorkshire  railway  and 
illustrated  in  Fig.  13.  In  this  case  the  sides  consist  of 
deep  section  steel  angle  on  which  are  riveted  cast  steel 
stiffening  pieces  and  cast  steel  axle  guards  or  horn  blocks. 
The  end  cross  members  consist  of  a  simple  flat  steel  bar  bolted 
to  the  ends  of  the  side  frames.  The  cast  steel  stiffening 
piece  rest  through  spiral  springs  on  a  bottom  equalising  bar 
fitted  to  a  steel  stirrup  which  encircles  the  axle  box  on  three 


Flu    14<— Bkii.!.  Tklick. 


top  or  else  at  cither  side  of  the  axle  boxes  ;  in  which  case 
<-are  should  be  taken  to  see  that  the  lower  extremities  of 
ihese  axle  guards  are  thoroughly  well  l>iaced  together. 
Where  only  one  brake  block  is  used  per  wheel,  the  next  i 
])oiiit  to  be  considered  is  what  is  the  mo.st  advantageous  I 
place  to  hang  the  blocks  either  inside  the  wheels  or  t)utside. 
From  the  point  of  view  of  easy  and  cheap  maintenance  it 
would  appear  that  outside  hung  brake  blocks  are  the  most 
advantageous,  and  this  is  the  piinciple  generally  adopted 
ill  (he  Tnited  States  of  America.  It  has,  however,  the  dis- 
advantage that  as  generally  const  ructed,  when  ap])lied, 
.such  brakes  pull  down  one  end  of  tiie  bogie  frame  and  |)ush 
up__the  other,  thus  producing  considerable  additional  strain 
in  the  bogie  frame  and  increasing  the  l<)a<l  on  the  journals, 
'i'lie  use  of  inside  hung  brake  l)lo(ks  decreases  the  dis- 
iiilvaiitages  nieiitio?ie(l  above,  but  when  there  is  room,  and 
with  caieful  design  room  can  always  be  found,  and  notwith- 
standing the  increa.scd  cost  of  brake  rigging  maintenance, 
(wo  lilocks  per  wheel  are  undoubtetlly  the  mo.st  advaiitage- 
<'ii^  fiom  all  jioiiits  of  view. 

in  fitting  brake  rigging,  and  arranging  the  run,  it  nnist 
be^borne  in  mind  that  all  wearing  parts  .should  be  easily 
iM'essible.  anil  arrangements  nuist  be  made  to  take  up 
wear  easily  and  to  provide  for  an  even,  gradual,  and  equal 


sides  and  rests  on  the  top  of  it  through  a  short  stiff  coil 
spring.  A  swing  bolster  rests  on  double  elliptic  springs 
supported  from  the  transoms.     To  stiffen  the  truck  still 
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further  a  steel  plate  is  riveted  over  the  centre  of  the  trucic,  tlio 
guides  on  which  the  body  sits  and  which  rcfjulate  the  move- 
ment of  tlie  body  iiaving  holes  cut  in  this  plate  to  pass  througli. 
Fig.  14  represents  a  bogie  of  the  Brill  type.  It  differs  in 
many  respects  from  all  other  standard  types  of  bogies.  The 
side  frame  consists  of  forged  steel  with  axle  jaws  complete. 
The  end  members  are  rolled  steel  and  are  bolted  to  the  pro- 
jecting ends  of  the  forged  steel  side  frame.  These  side 
frames  are  supported  from  the  tops  of  the  axle  boxes  through 


helical  springs.  The  bolster  in  its  turn  rests  on  double 
elliptic  springs  supported  from  the  usual  spring  beam.  This 
however,  instead  of  being  luiiig  by  means  of  links  from  the 
transoms,  is  carried  by  two  l)eams  which  have  the  functions 
of  equalisers,  and  which  in  their  turn  are  hung  from  coil 
springs  fixed  in  stirrups  hung  from  the  side  frames  and  free 
to  swing  sideways.  Table  I.  gives  some  data  concerning 
Brill  trucks,  both  for  steam  and  electric  service. 
(To  be  continued.) 


PORCELAIN  INSULATORS  AND  THEIR  ACCESSORIES. 


THE  TIPTON  AND  HANLEY  WORKS 

It  will  require  a  very  little  effort  to  impress  upon  the  average 
engineer  the  present-day  value  and  importance  of  electrical 
insulators.  The  development  of  transmission  lines,  at  homi> 
and  abroad,  has  concentrated  the  attention  of  engineers  and 
specialists  on  the  production  of  a  piece  of  electrical  apparatus 
which  at  one  time  was  regarded  as  insignificant  and  even  unre- 
liable. In  the  early  days  of  the  electrical  industry  the  enthu- 
.siasm  of  the  potter  had  to  be  aroused  to  the  possibilities  of 


OF  MESSRS.  BULLERS,  LIMITED. 

or  no  future  worth  speaking  of.  It  is  not  our  intention, 
however,  to  take  up  our  readers'  time  in  rhapsodising  on  this 
extrenioly  important  subject.  We  wish  rather  to  direct  atten- 
tion to  the  organisation  and  works  of  one  of  the  largest 
insulator  producing  firms  in  the  world,  and  to  describe  in  some 
detail  the  processes  of  manufacture  through  which  this  im- 
portant electrical  product  and  its  accessories  have  to  pass. 
Messrs.  Bullers.  Limited  enjoy  the   unique  distinction  of 


Fm.  1. — General  View  of  the  Fulndkv,  Xirx. in   Whkk^. 


the  development  of  the   porcelain  insulator.      That    it    was 
thoroughly  aroused  and  ultimately  assumed  a  responsibility  j 
of  its  owii  is  a  fact  which  the  history  of  electrical  porcelains  j 
bears  out  at  every  turn. 

Insulators  are  no  longer  the  product  of  what  we  may  call  a 
"  side  show  "  in  the  pottery  trade.  They  form  a  distinct  and 
definite  branch  of  pottery,  and  are  recognised  as  a  specialised 
production  to  be  handled  only  by  men  whose  experience 
extends  back  many  years.  We  should  have  little  difficulty 
in  dissertating  at  considerable  length  on  the  jiossibilities  of 
the  porcelain  insulator  and  the  part  which  it  is  likely  to  play 
in  deciding  the  ultimate  success  or  failure  of  hydro-electric 
transmissions,  l^imilarly,  the  task  would  be  a  light  one  to 
prove  that  without  the  patient  research  of  present-day  makers 
of  insulators  and  the  vast  amount  of  data  which  they  have  been 
able  to  collect  and  put  into  the  practice  of  this  important  j 
branch  of  work,  hydro-electric  transmissions  would  have  little 


making  not  only  the  actual  insulator  itself  but  also  the  metal 
fittings  and  supports  with  which  it  is  attached  to  pole,  house 
side,  steel  tower  or  roof.  These  two  products  are  naturally 
distinctive  in  character,  and  therefore  require  separate  works. 
In  Messrs.  Bullers'  case  these  are  located  in  the  potteries 
at  Hanley  and  in  the  Black  Country  at  Tipton,  near  Wolver- 
hampton. Through  the  courtesy  of  the  management  of  the 
company  we  were  recently  accorded  the  privilege  of  going  over 
both  these  works. 

THE  IRON  WORKS,  TIPTON. 

From  an  engineering  aspect  the  works  at  Tipton  are  of 
greater  importance  than  tho.se  at  Haidey,  and  consecpieutly 
they  may  be  placed  first  in  this  description. 

The  \vhole  of  the  ironwork  connected  with  the  support  of 
insulators  for  every  purpose  is  made  at  these  works.  The 
product  varies  largely  in  size  and  shape,  while  the  quantity 
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dealt  witli  is  necessarily  large,  many  thousand  single  pieces 
being  handled  at  a  time.  .Situated  as  they  are  in  the  very 
heart  of  the  Black  Country,  the  works  can  draw  upon  the  sur- 
rounding district  for  its  iron  and  coal  supplies  and  also  the  right 
kind  of  labour  to  work  them.     This  naturally  finds  a   reflex 


nected  by  a  light  tramway,  which  greatly  facilitates  the  trans- 
port of  material,  &c.,  from  one  department  to  another. 

Considering     the    processes    successively. 

The  Fdi-NDuv.     the    foundry  first    claims    attention.      This 

department  is  housed  in  one  of  the  largest 


FiCi.  2. — A  t'oRSEr.  of  thi:  Machine  8hop. 


in  the  quality. of  the  finished  article  and  on  the  ])roniptness  of 
deliveries  made  to  the  consumer. 

The  buildings  stand  on  a  site  of  about  8  acres,  which  adjoins 
the  canal  and  the 
London  &  North- 
western Kailway, 
botliof  which  afford 
transport  facilities 
for  raw  materials 
and  finished  pro- 
ducts. The  shops 
themselves  do  not 
occupy  the  whole 
of  the  ground  site, 
there' being  ))lenty 
of  room  for  exten- 
sions and  also  for 
the  storage  of  ma- 
terials. With  tiic 
e.NCeptionof  tliegal- 
vanising  shoj)  the 
whole  of  tli<^  bnild- 
iiius  are  adjacent  to 
I  ach  other,  and 
comprise  ii  large 
foundry,  annealing 
"vens,         machine 

li"p.  smithy,  forge. 

'lid    bolt   and   nut 

I  !'>[).      Tiiere    arc 

'  I ^o  extensive  stores  for  both  raw  materials  and  finiilied  uoods. 

\liilc  in  addition  there  is  a   separate   building  in  which  non- 
electrical work  is  carried  out.      All  iIk-hc  l>iiildinjis  are  con- 


shops  in  the  works,  tli 
A  view  of  the  interior 
mostly  light  in  weight  so  that  rapid  inoul 


building  being  roomy  and  welUighted. 
is  shown  in  Fig.  1,  The  castings  are 
ng  is  called  for  and  in 
this  work  the  men 
have  not  only^be- 
come  very  profi- 
cient but  they  arc 
also  very  smart. 
Quite  a  feature  of 
this  department  ia 
the  machine  mould- 
ing. At  least  11 
clozeii'machines  fit- 
ted with  expensive 
patterns  are  em- 
ployed, and  the  ex- 
cellenceof  thelinish 
ohtainedin  thecast- 
ings.  as  well  as  the 
iiniformitv     of   tlio 


results     seems 
lully     justify 
large  'ioutlay 
volved        on 


'  to 
the 
iii- 

thia 


J'lu.  ;}. — (fKM-.im.  \  ii;« 


riii;  I  iAj.v.iMsiM^  Siinr. 


riass  of  foundry 
plant.  The  floor 
area  <if  the  fc)\nidry 
is       a|ipi'o.\imately 

I- 


H.")Os(|.  yds.  The  de- 
partment    is     kept 
constantly  going.      The    iron  is   carefully  selected    li>    give    n 
mixture  protliicing   strong  tough  castings,    jiartieidarly    those 
which  are  »iibso(|Ueiitlv  nnuenled  to  render  tliem  malleable. 
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The  pit-paration  of  the"  sand,  so  often  overlooki'd,  is  here 
a  most  important  featnre,  sand  mills,  mixers  and  riddlcrs  all 
play  their  part  in  producing  the  smooth  surface  which  is  so 
much  desired  in  electrical  work. 

The  annealing  ovens  adjoin  tlie  foundry 
and  there  are  nine  of  these  ovens,  which  are 
kept  busy  day  and  night  treating  the  many 
kinds  of  castings  wliieh  r('i|iiiri'  annealing.     The  aitieles  are 


The  Anxeali.Ni 

OVKNS. 


The  M.v'iiiNK 
Snov. 


Fig.  -1. — \'iE\v  IN  .\isi,E  of  Hammer  Ship. 

placed  in  air-tight  pans  wliicli  in  turn  are  arranged  in  stacks  in 
the  ovens  in  the  best  position  to  come  under  the  action  of  the 
fire.  Most  of  the  light  brackets  for  telegraph  insulator  supports 
at  the  top  of  a  pole  are  malleable  iron  castings,  as  are  also 
many  other  patterns. 

The  dressing  shop,  which  adjoins  the  foundry  and  oven  shops, 
presents  a  busy  scene;  here  the  castings  are  dressed  on  emery 
wheels  and  by  hand,  after  being  treated  in 
special  ••  tumbling"  barr,;-ls. 


A  great  amount  of  ma- 
chine work  has  to  be  donc^ 
on  many  of  the  standard 
parts  turned  out  at  these  works.  Insulator 
pins,  pole  brackets,  stays,  and  other  ])ole 
fittings  and  insulatorsupports  may  be  ranged 
amongthe  many  different  pieces  of  iron  and 
steel  work  wliich  pass  hourly  through  the 
machine  shop.  This  is  a  long  building  se- 
parate from  the  main  block,  and  ise(|uij)ped 
with  both  special  and  standard  types  of 
tools,  principally  lathes  and  drills.  A  por- 
tion of  the  builduig  is  used  as  a  fitting  and 
assembling  shop.  To  ensure  accuracy  witli 
the  insulator  threads,  special  screwing  tools 
have  been  designed  to  render  the  process 
more  or  less  mechanical.  Limit  gauges  are 
supplied  within  which  the  workmaii  must 
keep.  A  general  view  of  one  of  the  groujis 
of  lathes  is  given  in  Fig.  2.  The  amount 
of  work  completed  by  this  department  can- 
not be  properly  appreciated  In-  the  size 
of  the  parts  dealt  with  so  much  as  by 
their  great  quantity  and  the  number  of  operations  re- 
quired on  each  part.  The  design  of  the  tools  used 
does  not  call  for  any  special  comment,  though  it  was 
evident    from    e.xamples    of    (juite    modern    tools   that    the 


management  are  keenly  alive  to  the  importance  of  keeping  up- 
to-date. 

After  leaving  the  nuichine  shop  a  great  deal  of  the  work 
is  galvanised  in  the  shop  set  ajiart  from  the  main  buildings 
for  this  purpose.  A  view  of  the  interior  of  this  shop  is  shown 
in  Fig.  .'3.  What  is  known  as  the  ■'  hot"  process  is  employed, 
and  a  good  coating  of  zinc  is  deposited  on  the  parts  treated.  Our 
illustration  shows  one  of  the  dipping  tanks  in  the  foreground. 

The  shop  wliich  gives 
Sno,-.""''  ^^^  appearance  of  the 
greatest  activity  and 
which  also  furnishes  very  audible  evidence 
of  its  existence  is  that  known  as  the  ham- 
mer shop.  A  view  looking  down  the  main 
centra!  aisle  of  this  is  depicted  in  Fig.  i. 
We  understand  that  the  shop  is  one  of  the 
largest  of  its  kind  in  the  Black  Country. 
The  equipment  presents  two  striking  con- 
trasts, to  use  the  termstriking'in  no  sense 
as  a  pun.  Pitted  against  each  other  in  this 
shop  are  the  old  and  new,  represented  re- 
spectively by  hand  and  machine  labour. 
The  former  may  be  seen  ranging  itself  on 
each  side  of  the  aisle  in  the  picture.  The 
machines  are  in  the  background.  Each 
group  is  engaged  upon, the  forging  of  rods. 
bolts,  pins,  shackles,  &c.  The  \vork  of 
the  hand  brigade  is  smart  and  almost 
fevered,  and  it  has  one  redeeming  merit, 
it  can  always  be  depended  on  forcpiality. 
Man  and  boy  at  the  forge  and  treadle 
hammer  work  with  a  hurried  rhythm 
\vhich  bespeaks  skill  and  zeal.  The  ma- 
chines maintain  an  incessant  chatter, 
which  makes  the  movements  of  the  man 
seem  quicker  than  they  are.  But  they  ex- 
pedite the  work  on  pieces  such  as  insulator 
pins  in  a  manner  impossible  with  hand  labour.  Each  machine 
has  four  dies  into  which  the  heated  rod  is  thrust  in  turn,  the 
eccentric  motion  keeping  the  hammers  going  all  the  time.  The 
output  is  of  course  dependent  on  the  man,  who  must  be  excep- 
tionally smart  to  follow  the  workings  of  the  metal  in  the  dies. 
The  village  blacksmith  section  of  the  shop  in  the  shape  of  a 
smithy  is  still  retained,  a  number  of  forges  and  strikers  doin" 


Fio.  5.^ — Corner  of  the  .Main  Stores,  .showinu  Stacks  of  Telegrai-h  -Matekiai.. 


the  heavy  work  for  which  the  machines  are  not  suited.  The 
machine  tool  equipment  includes  pneumatic  hammers  and  lint 
saws,  also  a  cold  .saw  for  cutting  up  steel  angles,  &c. 

To  give  some  idea  of  the  capacity  of  this  shop  it  will  suffice 
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to  say  that  nearly  2,000,000  insulator  bolts  have  been  turned 
out  in  one  year. 

wSome  idea  of  the  vast  amount  of  detail  work  put  through  the 
various  shops  may  be  gathered  from  the  interior  \iew  of  the 
main  stores,  shown  in  Fig.  5.  In  the  background  will  be 
noticed  a  pile  of  guy  wire  tighteners  for  telegraph  and  tele- 
phone poles.  At  a  conservative  estimate  the  weight  of  these 
would  be  about  100  tons.  One  end  of  the  stores  serves  also  as 
a  packing  department,  a  bay  being  sunk  in  the  floor,  which  is 
above  the  road  level,  to  admit  of  a  cart  being  backed  in  for 
loading.  Suitable  tackle  is  provided  for  raising  and  lowering 
the  cases,  poles  (all  kinds  of  iron  and  steel  poles  are  suppUed 
by  this  firm).  &c.,  on  to  the  lurry.  Having  regard  to  the  very 
large  quantities  of  metal  parts  of  similar  design  required  for 
telegraph  and  telephone  work  it  will  readily  be  understood 
that  heavy  stocks  must  be  kept  upon  call. 

Other  departments  of  interest  which  we  inspected  were  the 
Pattern  Shop,  Tool  Department  and  Stores  and  Switch  Cover 
Painting  Shop. 

The  works  are  driven  by  Crossley  Gas  Engines,  usmg  Mond 
gas  and  developing  about  200  h.p.  The  firm,  however,  also 
use  several  motors  for  isolated  machines  or  for  those  engaged 
on  intermittent  work.  The  Dowson  Gas  Plant  is  an  interesting 
feature.  Messrs.  Bullers  make  all  the  gas  here  for  heating  their 
ovens  and  furnaces  in  different  parts  of  the  factory. 

In  a  works  of  this  description,  although  theamountof  repe- 
tition work  is  large  and  processes  are  accordingly  stereotyped, 
it  is  nevertheless  essential  to  keep  a  close  watch  upon  the  con- 
duct of  affairs.  The  offices  of  the  works  managers  and  the 
chief  draughtsman  form  the  theoretical  centre  of  gravity  of  the 
establishment,  and  on  this  the  whole  fabric  shoiddturn  smoothly. 
In  the  case  of  the  works  manager  a  special  system  has  been 
drawn  up  by  which  the  progress  of  every  works  order  through 
the  shops  can  be  traced  from  day  to  day.  Card  indexing  and 
duplicate  forms  make  this  possible,  and  our  inspection  of 
specimen  entries  impressed  us  with  the  simplicity  yet  extreme 
accuracy  of  the  methods  adopted.  The  records  also  show 
what  is  being  done  at  Hanley  with  the  "  pot  end  "  of  a  par- 
ticular order,  the  execution  of  which  may  need  to  synchronise 
with  that  being  undertaken  at  Tipton.  In  similar  manner  the 
drawing  office  keeps  track  of  progress  in  both  the  works  of  the 
company,  while  it  also  presides  over  the  drawings  used  in  each. 
This  centralisation  of  the  drafting  work  is  necessary  because 
two  distinct  products  turned  out  from  separate  works  must 
ultimately  be  assembled  with  absolute  accuracy.  The  shrink- 
age of  insulators  during  manufacture  makes  the  matter  of 
greater  importance,  because  a  check  must  be  kept  on  this,  and 
no  divided  responsibility  is  possible  when  it  is  in  the  hands  of  a 
central  department.  Such  dissimilar  materials  as  iron  and 
porcelain  may  Ik-  readily  enough  worked  independently.  Iiut  to 
make  them  safe  partners  is  sotnetliiiii;  of  a  problem,  though  its 
solution  l)y  Messrs.  Bullers,  Limited  has  ail  the  appearance  of 
being  completely  successful. 

{To  be  concluded) 


THAMSHAVN-LOKKEN  SINGLE  PHASE  RAILWAY. 


Although  l)Ut  slow  progress  is  l)eing  ina<lc  with  railway 
electrification  in  this  country,  tiiis  is  far  from  l)eing  the  case 
on  the  Continent.  I'rohably  our  abundant  su])ply  of  ciieap 
fuel  and  al).sence  of  water  power  may  have  a  good  ileal  to  do 
with  the  hesitation  of  English  railway  companies  in  carrying 
out  schemes  of  eioctrification.  In  countries,  however,  where 
water  power  is  abiindanf,  and  consetjiiently  a  cheap  su])piy  of 
electrical  energy  obtainable,  electric  traction  offers  so  many 
advantages  that  there  need  be  no  siiriirise  at  the  ninnlier  of 
lines  which  have  been  converted  to  electrical  working. 

The  first  railway  line  in  Norway  to  l)e  converteil  to  single- 
phase  working  is  that  from  Tlianisliavn.  on  Orkedals  Kionl, 
to  the  Lokken  mines,  a  distance  ol  about  17  miles  inland,  which 
was  opened  for  public  traffic  on  July  15th  last.  The  line  skirts 
the  river  Orkla  for  some  consideralile  distance  and  then  rises 
rapidly  to  Lokken. 


Power  Supply. — Tlie  hydro-electric  power  station  has  been 
erected  in  an  adjacent  valley  at  Skyennald  Fossen,  and  also 
supplies  current  for  lighting  Thamshavn  and  other  villages 
adjacent    to    the    railway,    and   also    for   operating    mining 
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Fig.  1. — View  Showing  Method  hf  Sffportixg  Overhead 
Line. 

machinery  at  Lokken.  The  supply  is  three  phase  at  15.000  volts 
and  .50  frequency,  and  for  converting  this  to  a  pressure  more 
suitable  for  traction  purposes  a  sub-station  has  been  erected  at 


Kid.  2. — Skction   Insii.atou  cin    Tham-iiwn    I\mi\\a\. 

Thanislirtvn,  wlu're  the  sn))i)ly  is  transformed  to  single-|>hase 
current  at  (i.(>(M)  volf,s.  25  frequency,  for  feeding  the  overhead 
trolley  line.     For  this  purpose  two  motor-generators,  each  of 
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U50  k.v.d.  capacity  and  capable  of  j;iving  o(X)  k.v.a.  for  short 
periods,  have  been  installed.  The  motors  of  these  machines 
run  with  three-phase  current  siqiplied  at  600  volts,  this  boinji 


type.  Coupled  to  the  same  .shaft  is  also  an  exciter  for  supply- 
ing the  necessary  current  to  the  fields.  The  line  voltage  is 
kept  constant  by  means  of  an  automatic  voltage  regulator. 


AliRAXGEMENT    OF    THE    OVERHEAD    LiNE. 


obtained  from  two  three-phase  oil-insulated  transformers,  the 
potential  at  the  primary  terminals  being  15,000  volts  and  at  the 
secondary  terminals  600  volts.     The  motors  are  of  the  three- 

Trolloy 


12S45 


Tiacli. — The  gauge  of  the  track  is  1  metre,  and  the  rails, 
which  weigh  about  -t-t  lb.  per  yard,  are  fastened  with  spikes 
and   steel   tieplates    to    the    wooden   sleepers.     For   bonding 

Wire 
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Motor 
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Motor 


Diagram  op  Locomotive  Cossectioxs. 


phase  induction  type  fitted  with  slip  rings,  and  a  liquid  rheostat  '  purposes  50  sq.  mm.  copper  bonds  are  used.  The  greater  part 
is  arranged  for  startinj;  purposes,  whilst  the  generators  to  which  of  the  route  is  level  and  practically  straight,  but  towards 
they  are  direct  coupled  are  of  the  single-phase  revolving  field  :  Lokken  several  sharp  curves  and  steep  gradients  (up  to  4  per 
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cent.)  are  encountered.  Single  track  is  laid  throughout  except 
at  the  stations,  of  which  there  are  seven,  including  the  two  ter- 
minal stations  at  Thamshavn  and  Lokken. 

Overhead  Line. — The  overhead  line  has  been  erected  on  the 


which  shows  a  passenger  train  in  the  station  at  Thanishavu 
The  wire  consists  of  hard-drawn  grooved  copper  of  65  sq.  mm- 
cross  section  and  is  suspended  about  18  ft.  above  ground  level, 
by  vertical  hangers,  from  a  seven-stranded  steel  cable  carried 
on  insulators.  These  hangers  are  fitted  with  clamps  which  grip 
the  upper  half  of  the  trolley  wire  and  are  arranged  so  that  they 
can  be  easily  detached  when  necessary.     The  wooden  poles  are 
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Fig.  5. — Plas  and  Elevation"  of  Private  Saloon  Booie  Motor  Carriage. 


Viv,.    11,  —  \\  i:si]M.ii(iisK    1,111  DMii'Mvi:  us    Tii\M--ir\\\ 
Railway. 

Westinghouse  single  catenary  system,  mimI  i.s  (Mrried  \\y  Imicket 
Arms  fi,\erl  nri  wooden  pole.H,  as  in  Kig.s.  I  iiiid  1'.  except  at  sta- 
tions, wlieie  n  pole  is  phiced  eiieli  side  of  tlie  truck  and  ii  cross- 
nrm  extends  across  the  whole  widlii  <>f  (hi-  track,  as  in  Kig.  3, 


Fm.  7. — Kni>  IClkvations  ok  Private  Saloon   lioiiiK.  Motor 
Carriahe. 

spaced  aliout  lis  ft.  apart  on  curves  and  up  t"  loll  ft.  ai>art 
where  a  straiglit  run  is  obtained.  The  brackets  are  arranged 
,so  tlint  tlie  troih'V  wire  nowhere  deviates  more  than  "J  in.  from 
tlie  centre  of  the  track. 
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No  feeders  have,  in  the  first  instance,  been  installed,  as  it  is 
thought  that  the  trolley  -wiro  will  have  sufficient  carrying 
capacity  for  present  requircnients.  It  has,  however,  been 
divided  into  six  sections  by  means  of  section  insulators,  one  of 
which  is  shown  in  Fig.  2.  In  order  to  obtain  a  "  through- 
connection"  each  section  insulator  is  temporarily  short- 
circuited  by  a  high-tension  switch,  which  can  be  opened  and 
closed  by  means  of  a  hook  carried  at  the  end  of  a  banil)oo  pole. 
For  blowing  out  the  arc  the  contacts  are  of  the  usual  hom  type, 
as  seen  on  the  left-hand  side  of  the  pole  shown  in  Fig.  2. 

Electric  L<xomolives. — Three  electric  locomotives,  each 
weighing  20  tons  and  equipped  with  four  motors  carried  on 
two  bogies,  liave  been  supplied.  These  are  fitted  with  the 
usual  Westinghouse  equipment,  including  non-automatic  air 
brakes.  One  of  these  locomotives  is  shown  in  Fig.  6,  and  also 
in  Fig.  3,  connected  to  a  train  in  Thamshavn  station.  A 
pantagraph  bow  collector  is  fitted  on  the  roof  and  is  raised  and 
lowered  by  compressed  air,  connection  being  made,  by  an 
insulated  cable,  through  an  automatic  circuit-breaker  to  a 
transformer  fi.xed  inside  the  cab  of  the  locomotive.  As  the 
high-tension  \\  iring  on  each  locomotive  is  oidy  10  ft.  long,  it 
wiU  be  seen  that  the  greatest  possible  security  has  been  provided 
against  breakdown,  and  as  an  additional  security  against 
danger  from  shock  the  whole  ot  the  high-tension  apparatus  is 
enclosed  by  an  earthed  metal  screen.  From  the  diagram  of  con- 
nections given  in  Fig.  4 
it  will  be  seen  that 
an  auto-transformer  is 
used  and  a  number 
of  tappings  brought  out 
and  connected  to  the 
two  controllers,  one  at 
each  end  of  the  car.  It 
will  also  be  noticed  that 
the  motors  are  arranged 
in  two  groups,  each 
group  comprising  two 
motors  permanently 
connected  in  series.  A 
cut-out  is  arranged  in 
each  controller,  so  that 
either  group  of  motors 
may  be  entirely  discon- 
nected if  this  is  at  any 
time  necessary.  The 
single-phase  motors  are 
of  the  Westinghouse 
series  -compensated 

type,  and  each  is  capable  of  developing  40  h.p.  for  one  hour 
without  the  normal  temperature  rise,  being  exceeded.  The 
pinions  on  the  motor  shafts  have  14  teeth,  whilst  the  gear 
wheels  contain  76  teeth,  and  the  diameter  of  the  driving  wheels 
is  2  ft.  9  in.  Each  locomotive  develops  a  maximum  tractive 
effort  of  8,(J00  lb.  when  starting  from  rest  and  of  6,500  lb. 
when  running  at  10  miles  per  hour. 

Motor  Car. — In  addition  to  the  locomotives  described  above, 
a  special  saloon  motor  car  has  been  provided  for  the  use  of  the 
directors  of  the  company.  The  details  of  its  construction  are 
given  in  Figs.  .5  and  7,  and  it  will  be  seen  that  it  is  luxuriously 
fitted  up.  The  body  is  supported  on  two  trucks,  one  of  which  is 
fitted  with  two  40-h.p.  motors  identical  with  those  on  the  loco- 
motives. 

The  contracts  for  carrying  out  of  the  whole  equipment 
described  above  were  obtained  by  the  British  AVestinghouse 
Electric  &  Mfg.  Co.,  to  whom  we  are  indebted  for  the  particulars 
and  illustrations  contained  in  this  article,  through  their  agents 
in  Norway,  the  Elektrisk  Bureau  of  Christiania  ;  but  they 
sub-let  the  contracts  for  the  locomotive  bodies  and  frames  and 
for  the  rolling  stock  to  Messrs.  W.  G.  Bagnall,  of  Stafford,  the 
Ignited  Electric  Car  Co.,  of  Preston,  and  the  Skabo  Railway 
Carriage  Works,  of  Christiania.  We  understand  that  the  whole 
of  the  work  was  carried  out  in  less  than  a  year,  and  that  the 
eloetrification  has  proved  a  great  success. 


BLECTRICAL  EXHIBITS  AT  THE   FR&NCO  BRITISH 
EXHIBITION.— I Y.* 


The  exhibit  of  Messrs.  J.  SrrRK  &  Sons  consists  of  high-speed  elec- 
trically driven  tools.  The  machines  are  shown  in  o|K'rnti(in,  the 
work  consisting  of  Messrs.  Sanderson  Bros.  &  Xewoulds  hif^ii-speed 
steel.  Special  attention  may  be  called  to  the  liighspced  lathe  which 
will  remove  metal  at  the  rate  of  over  lOcwt.  per  hour.  This  machine, 
whicli  is  illustrated  in  Fig.  1.  has  10  in.  centres  and  is  electrically 
driven  by  a  30  h.p.  motor,  being  also  fitted  with  16  gear  changes 
giving  a  range  of  spindle  speeds  from  10  to  250  revs,  per  min.  in  fine 
gradation.  Two  handles  operate  the  changes  and,  by  the  gate 
arrangement  used,  it  is  impossible  to  put  two  into  gear  at  tlie  same 
time.  The  headstock  and  bed  are  cast  in  one  piece,  ensuring  the 
greatest  possible  rigidit)-.  All  the  gearing  is  of  forged  steel  and 
machine  cut.  The  quick  running  shafts  have  ring  oiling  bearings, 
and  there  is  an  improved  friction  clutch  arrangement  allowing  the 
machine  to  be  stopped  without  stoi)|)ing  the  motor.  This  is  usefid 
in  measuring  work,  changing  tools.  &c.  The  lathe  complete  weighs 
about  7  tons  and  is  capable  ot  taking  a  cut  in  0  3  carbon  steel  f  in. 
deep,  ^  in.  feed,  at  70  ft.  per  minute.  Another  interesting  machine 
is  a  48  in.  vertical  boring  and  turning  mill  driven  direct  by  a  13  h.p. 
motor.  Two  tool  posts  are  provided,  each  «ith  swivelling  slide  and 
counterbalance  arrangement.  Independent  self-acting  positive  feeds 
are  fitted  for  each  head,  giving  nine  changes  of  feed  in  anj'  direction. 
The  drive  is  by  gear  box  giving  18  changes  of  speed,  and  the  final 
motion  to  the  table  is  by  multiple  tliread  worm.     This  is  a  siiecial 


Fig.  1. — High-Spked  L.4the  by  Messrs.  .1.  Stirk  &"Sons. 


feature,  ensuring  perfectly  steady  drive  and.  as  will  be  seen  from  the 
finished  work,  a  total  absence  of  chatter.  A  high-speed  electrically- 
driven  radial  drilling  machine  also  possesses  points  of  interest. 

Messrs.  J.  BrcKTON  &  Co.,  of  Leeds,  exhibit  in  operation  on  their 
stand  a  spring  balanced  table  planing  machine  (-ne  Fig.  2),  in  which 
they  claim  to  have  successfully  solved  the  problem  of  driving  |)laning 
machines  at  a  very  high  s])eed  without  the  consumption  of  excessive 
power.  The  ))rincii)le  underlying  the  design  of  the  machine  is  that 
of  balancing  the  forces  l)y  recoil  springs.  At  reversal  the  springs 
absorb  the  energy  of  the  moving  parts,  and  retiu-n  it  diu-ing  the 
period  of  acceleration,  thus  constituting  a  comiiletc  regenerative 
system.  These  springs  jjroduce  beneficial  results  other  than  the 
large  saving  of  ])ower  that  they  effect.  Much  time  is  saved  by  the 
])romptitude  with  which  the  machine  reverses  and  attains  its  full 
Sliced.  The  reversal  is  extremely  accurate  :  although  the  machine 
may  be  cutting  at  (iO  ft.  per  minute  and  returning  at  180  ft.  jjer 
minute,  not  more  than  ,';  in.  clearance  is  required  between  the  tool 
and  any  projection  above  the  surface  being  planed.  This  accuracy 
is  attained  without  having  regard  to  nuiditication  either  of  stroke  or 
cut.  The  two  springs  abut  each  against  one  of  the  cross  bars  of  the 
bed  or  gantry  ;  screws  pass  through  these  springs,  and  lie  along  the 
whole  length  of  the  bed.  Heavy  bronze  nuts  are  adjustable  on  these 
.screws,  and  knockers  attached  in  fixed  ])ositions  to  the  underside  of 
the  moving  table,  inqiinge  on  these  nuts.  .\ny  length  and  jiosition 
of  stroke  is  obtained  by  altering  the  jiosition  of  the  nuts  iq)on  the 
screws  by  turning  the  latter.     The  length  of  stroke  is  adju.stable 


*  I'revious  articles  appeared  in  our  issues  of  July  3  (p.  465),  July  24 
(p.  568),  and  August  28  \>.  766). 
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Jown  to  12  iu..  and  may  be  varied  wliilo  the  machine  is  running. 
Sucli  adjustments  do  not  disturb  the  synchronism  of  the  belt  strik- 
ing motion  with  the  spring  compression. 

When  the  machine  is  electrically  driven,  as  in  the  case  of  the  one 
exhibited  in  the  Machinery  Hall,  the  electric  motor  is  allowed  to  run 
at  full  load  when  taking  the  maximum  cut  permissible,  since  no 
c.verload  occurs  at  the  moment  of  reversal.  As  will  be  seen  from 
Fig.  3.  which  is  a  diagram  showing  the  amount  of  power  absorbed  by 
the  motor  when  the  planing  machine  is  taking  a  heavy  cut.  the  load- 
factor  is  very  good.  dii3[ering  in  this  respect  from  that  obtained  with 
the  usual  planing  machine. 

Besides   this  planing   machine.  Messrs   Buckton   are   showing  an 
autographic  stress  strain  recording  apparatus  fitted  on  to  one  of  their 
;iO-ton  vertical  single  lever  testing  machines,  the  system  exhibited 
forming  a  new  departure,  inasmuch  as  the  poise  weight  of  the  testing 
machine  is  stationary,  and  balanced  by  a  spring  which  puts  the  whole 
steelyard  into  perfectly  sensitive,  though  stable,  equilibrium,  and  no 
records  appear  upon  the  stress  strain  curves  which  can  possibly  be 
attributed    to     the 
dynamic   effects   of 
a  moving  poise.  The 
whole    operation   is 
automatic  and   en- 
tirely    independent  -,,- 
of      the      operator, 
M  hilst  an  exact  re- 
cord    is      obtained 
right  up  to  the  point 
1  'f  fracture,  and  the 
yield      point       and 
maximum  load,  the 
amount    of    stretch 
.it   maximum   load, 
and  the  amount  of 
stretch  due  to  local 
elongation,    are    all 
made  visible.            , 

Messrs.  J.  Hether- 
iSGTON  &  Sons  have 
a  number  of  electric- 
ally-driven machines  on  their  stand.  In  most  cases  the  design  is  such  as 
to  accommodate  conveniently  the  electric  motor.  As  an  example 
of  the  compact,  self-contained  arrangement  adopted  by  this  firm, 
we  may  refer  to  Fie.  1.  which  shows  a  14  in.  centre,  sliding,  surfacing 
and  screw-cutting  lathe,  driven  by  a  40  h.p.  Westinghouse  motor. 
It  will  be  noticed  that  the  starting  switch,  main  switch,  ammeter, 
iVc.  are  all  fixed  to  the  machine  and  are  in  a  very  convenient  position 
for  the  attendant.  The  motor  runs  at  constant  speed,  and  reduction 
gearing  allows  of  24  changes  of  speed  being  obtained  on  the  fast  head- 
stock,  12  of  the.se  being  for  high  speed  cutting,  and  12  for  ordinary 


As  will  be  evident  from  the  descriptions  of  the  exhibits  which  have 
appeared  in  this  and  jirevious  issues,  English  machine  tool  manu- 
factui-ers  have  taken  full  advantage  of  the  publicity  given  to  their 
manufactiu-es  by  exhibiting  in  the  Machinery  Hall,  and  they  are 


Fig.  2.— Regenerative  Planing  Machine  by  Me3?rs.  J.  Bcckton  &  Cx 


certainly  most  in  evidence  and  in  marked  contrast  to  some  other 
branches  of  engineering.  Of  machine  tool  exhibits  to  which  we 
have  not  previously  referred,  since  they  do  not  involve  any  points  of 
unusual  electrical  interest,  mention  must  be  made  of  the  stands  of 


lA/fn-.h Ci/r- 


I'll..    4. K|.K(  TKII  .M.I.V    DlllVKN     l,\Tlli:     IIV     MkssK-..    .1       11    .IIIKIllNllT.lN     &     SllNS 


Bpccd  cutlinji  f"ir  (inisliing  puriiows  ;  all  llie  Kpeeds  being  in  «i'ii- 
inelriciij  progrcHMinn.  The  approxiniaU-  lit>r»e  power  rcijiilKMl. 
when  cutting  at  HKJ  ft.  |Kr  min.  on  work  of  dinmeU-r  equiil  In  height 
of  ccntrcH,  is  44. 


cine  instance  driven  from  .Mhnfling.  I'hc  exception  i.'<  the  "  Sel.son  '" 
.Hpecial  .simpinj'  mnchine  in  Hliich  an  I'Icclrie  motor  with  nuiin  switch, 
fuses  and  starling  switch  arc  all  fixed  to  the  frame  of  (he  machine. 
and  a  short  Hans  Ronold  clmin  servos  for  driving  purposes,  the  gear 
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boinj;  onclnsiHl  in  :\  soar  l)ox.  The  iiiarliine  is  titled  with  a  tnivoisinp 
tool  and  adjustable  bottom  table  and  it  is  intended  for  liit'h  speed 
and  heavy  cuts. 

It  is  rather  surprising  that  more  Kn};lisli  made  boilers  are  not  shown. 
A  model  one  is  exhibited  by  Messrs.  Hmu-ock  &  Wll.iox,  who  als<i 
show  a  bueket  eonveyor  in  operation  whilst  one  or  two  boilers  of  the 
marine  tyiM-  are  also  noticeable.  The  Ci..\Y  Cross  Co.,  of  Chest<-r- 
tield,  are  exhibiting  an  economiser.  Each  top  box  i.s  lifted 
with  a  "  masli'r  lid  "  whieh  enables  the  remainder  of  Ihe  inlernal 
lids  to  be  removed  through  the  seating  of  Ihe  master  lid.  Ilius  doing 
away  with  the  necessity  of  removing  the  top  branch  |)ipes.  An 
advantage  of  this  "'  master  lid,"  whieh  the  makers  claim  is  possessed 
by  no  other  lid.  is  that  it  can  be  removed  from  the  top  box  through 
its  own  .si'ating. 

At  the  far  end  of  the  Machinery  Hall  the  railway  companies  of 
England  have  a  few  exhibits.  The  only  one  of  electrical  interest  is 
a  coach  of  Ihe  .Metrofolit.vn  Railway  Co.,  of  the  standard  lyjie 
with  comimrtmenls.  which  has  been  converted  for  electrical  working 
and  fitted  with  Ihe  Britisli  West ingliou.se  electro-pneumatic  control 
and  equipment.  These  coaches  are.  of  course,  well  known  and  have 
already  been  deseriljed  in  T/ic  Elidririan.  On  Ihe  same  stand  is  one 
of  the  standard  motors  u.sed  by  this  Com])any,  and  a  pressed  steel 
motor  bogie  manufactured  by  the  Metropolitan  Amalgamated 
Railway  Carriage  it  Wagon  Co.,  as  was  illustrated  in  Fig.  o,  on 
p.  749  of  our  issue  of  .-\ugust  28. 

In  addition  to  the  "  road  train  "'  which  carries  pa.s.sengers  in  the 
Exhibition  ground.s.  a  stand  near  the  railway  exhiVjits  in  the  Ma- 
chinery Hall  contains  several  Renard  road  train  trucks  arranged 
so  that  the  method  of  transmitting  the  drive  to  all  the  wheels  of  the 
train  is  clearly  shown. 

In  an  inconspicuous  corner  of  the  Macliiner}'  Hall  Messrs.  Sherard 
CowpER-CoLEs  &  Co.  have  a  stand  on  which  are  exhil)ited  specimens 
of  aluminium  welds  by  the  Cowper-Coles  process,  also  samples  of 
ores  suitable  for  the  eleetiolytic  centrifugal  process,  together  with 
many  examples  of  tlie  interesting  work  carried  on  by  this  firm,  such 
as  electro  galvanising,  &c. 

Additional  exhibits  have  recently  been  placed  in  the  reception 
room  of  the  London  electric  supply  companies.  These  include 
■'  Watson  "  prepayment  meters  manufactured  by  the  Rochdale 
Electrical  Co.,  both  continuous  and  alternating  current  patterns 
being  showTi,  the  former  for  pennies,  and  the  latter  for  shillings. 
and  a  show  ca.se  of  Simplex  conduit  with  bends,  junction  boxes.  &c. 
Among  the  stands  which  have  been  erected  in  connection  with  this 
exhibit  of  the  su))ply  companies,  we  noticed  in  addition  to  those 
which  have  been  already  described,  that  of  the  British  Thomson- 
HoiSTON  Co.,  who  are  showing  an  interesting  collection  of  electrical 
cooking  and  heating  apparatus,  electrical  irons  and  kettles  forming  a 
prominent  part  of  the  exhibit,  whilst  B.T.-H.  2.5  volt  metallic  fila- 
ment lamps  and  a  small  transformer  are  also  noticeable.  The 
"  Igianic  "  switches  of  the  Adams  Mfc.  Co.  have  been  so  often 
described  that  they  are  well  known  to  our  readers,  and  it  will 
suffice  to  say  that  they  are  prominently  shown  on  an  adjoining  stand, 
whilst  Messrs.  O.  C.  H.awkes  also  have  an  interesting  exhibit  of 
electric  radiators  and  stoves,  and  Messrs.  DrNCAN  Watson  &  Co. 
arc  now  showing  a  portable  air  suction  dust-remover,  electrically 
driven,  and  designated  the  "  Aspirator." 


THE  BOUBNEMOUTH  TBAMWAY  ACCIDENT. 


One  of  the  most  serious  tramway  accidents  of  recent  years 
was  that  which  occurred  on  May  1st  at  Bournemouth,  by 
which  7  persons  lost  their  hves  and  26  more  were  injured.  It 
will  be  remembered  that  the  car  in  question  attained  a  dan- 
gerously high  speed  and  left  the  rails  at  a  curve,  finally 
plunging  over  a  bank  and  falling  on  its  side. 

In  his  report  to  the  P>oard  of  Trade,  Major  J.  W.  Pringle 
first  gives  the  particulars  of  the  car  and  its  braking  equip- 
ment, which  consisted  of  a  hand  wheel  brake,  an  electro- 
magnetic track  brake,  and  the  braking  effect  obtained  by  re- 
verting the  motors  and  using  power  either  in  series  or  on  the 
highest  (parallel)  notch.  Then  follows  a  description  of  the 
route,  which,  the  inspector  considers,  cannot  be  described,  from 
the  point  of  view  of  gradient  or  curvature,  as  exce[)tional  for 
tramway  working. 

.Judged  l)v  tlie  number  of  fatHlities,  this  accident  i^^  Uic  most  serious 
which  has  ooeurrcd  on  tramways  in  the  United  Kingdom.  The  general 
cireumstan.-es.  however,  are  not  peculiar.     A  long  steep  incline,  a  ear 


out  of  eonlrol  ultaining  a  dangerous  velocity,  and  eonse(|uent  derailment 
on  H  curve  at  the  fool  of  the  hill — these  arc  feiiturcs  common  to  mont 
tramway  accidents.  The  (leplc)ral)ly  long  list  of  killed  and  injured  ui 
this  en.se  was  diu',  (irslly.  to  the  largi'  ntimber  of  passengers  wlio  happened 
liy  reason  iif  the  w.ivm  wealher.  to  he  travelling  on  Ihe  ii|iiiir  deck  of  Ihe 
car,  ami.  si'eoiiclly.  to  the  uufortunale  i-onlingeiicy  that,  just  al  llie  point, 
of  ilei-.iilment.  there  was  nothing  more  suhstaiitial  than  the  kerb  of  the 
foot|i.ilh  and  a  light  iron  railing  to  prevent  the  car  from  phuiging  down 
tlie  eniiiankment  and  overturning. 

Particulars  of  the  mnning  of  the  car  previous  to  the  acci- 
dent and  on  the  <lay  of  the  accident  are  then  given.  It  will  be 
remembered  that  at  .'i  p.m.  Driver  Copelin,  in  trying  to  reverse 
from  No.  1  end,  locked  the  controller,  so  that  the  car  was  sent 
into  Parkstone  depcJt  to  be  attended  to.  Inspector  lUishton 
examined  the  controller,  found  the  motor  barrel  out  of  posi- 
tion, readjusted  it,  replaced  the  pinion  gear  which  had  over- 
ridden, and  tested  the  controller  by  means  of  the  handles, 
finding  it  to  work  correctly.  Driver  Copelin  took  the  car  out 
again  at  3;30,  and  during  the  romainiler  of  the  afternoon  the 
magnetic  brake  worked  satisf.actoiily.  At  5:20  p.m.  Driver 
Wilton  took  charge  of  the  car,  and  proceeded  on  his  fateful 
journey  as  follows  : — 

Wilton  left  the  terminus  at  Poole,  on  his  eastward  journey  to  Bourne- 
mouth about  ();10  p.m.,  driving  from  No.  2  end.  As  far  as  the  conduit 
pit  in  Poole-road,  about  4A  miles  from  the  terminus,  Ihe  journey  was 
uneventful.  No  emergency  stops  were  made,  and  there  is  no  steep  de- 
cline, so  that  Wilton  is  perfectly  certain  that  he  flid  not  use  the  magnetic 
brake  on  this  return  journey.  The  hand-brake  was  sutheient  for  all 
]iurposes.  and  acted  well.  The  car  was  brought  to  rest  at  the  conduit 
pit.  and  the  plough  attached  to  the  underground  conductor.  Wilton 
restarted  the  car,  by  using  one  or  two  notches  of  power,  until  a  speed  of 
three  or  four  miles  an  hour  was  attained.  Power  was  then  shut  off,  and 
the  ear  allowed  to  run  a  little  distance  without  power.  He  applied  three 
notches  of  magnetic  brake  opposite  the  Pembroke  Hotel,  in  the  vicinity 
of  an  arc  lamp  post  on  the  left  of  the  roadway,  which  is  situated  about  ll.J 
yards  from  the  conduit  pit.  There  was  no  effect,  antl  Wilton's  first 
impression  was  that  he  had  missed  making  contact  on  Ihe  notches.  He 
worked  further  notches  on  the  brake  side,  and  used  sand,  but  there  was 
still  no  effect.  By  this  time  the  car  was  clo.se  to  Ihe  usual  stopping  place 
at  Par's  Corner,  and  had  attained  a  speed  of  ten  or  twelve  miles  an  hour. 
He  realised  that  the  brake  had  failed  ;  but  was  so  confident  that  it  was 
only  a  temporary  failure,  that  he  brought  his  controller  handle  from  the 
brake  into  the  "  off  "  position  and  allowed  the  car  to  run  freely  round 
Par's  Corner.  He  then  reapplied  the  magnetic  brake  in  the  same  mannc  t 
notch  by  notch,  but  again  without  effect.  A  little  more  than  half  way 
between  Par's  and  Robson's  Corners,  i.e.,  about  280  yards  from  the  top 
of  the  hill,  Wilton  applied  his  reversing  power,  by  bringing  his  controller 
handle  into  Ihe  "  off  "  position,  niovmg  Ihe  reversing  key  into  the  back- 
ward position,  and  then  using  power,  notch  by  notch,  as  far  as  the  olh. 
This  had  no  retarding  effect,  although  the  automatic  canopy  switch  was 
blown,  and  the  car  had  attained  a  speed  of  20  to  25  miles  an  hour  at 
Robson's  Corner.  Wilton  then  used  his  hand-brake,  which  he  had  held  in 
jjosition  ready,  to  ajiply  it  all  down  Ihe  hill,  but  Ihe  sjieed  was  so  great 
that  there  was  little  or  no  retardation,  and  the  ear  left  the  rails  on  the 
curve  above  Fairlight  (den  House,  as  has  been  described,  about  4li0  yards 
from  the  starting  point  at  the  to])  of  the  hill.  Wilton's  explanation  for 
relying  so  long  upon  his  magnetic  l)rake  was  that  on  another  occasion, 
about  a  year  previous.  Ihe  magnetic  brake  failed  Ihe  first  lime  he  tried  it, 
but  worked  beaulifuUy  on  the  second  attemjit.  If  he  had  known  that  the 
magnetic  brake  was  not  to  l)e  relied  on,  hc'eould  have  taken  Ihe  car  down 
the  hill  in  safely  with  the  hand-brake  only. 

Wilton  had  been  a  permanent  driver  for  over  four  years 
and  bears  an  excellent  character.  An  inspecttir  on  the  car  is 
of  opinion  that  the  wheels  did  not  skid  down  the  incline  and 
estimates  the  speed  at  derailment  as  25  miles  pcj  hour.  Other 
estimates  by  passengers  and  witnesses  place  the  speed  at  from 
12  to  30  miles  an  hour.  The  inspector  then  gives  particulars 
of  his  measurements  of  the  rail  groove,  &c.,  after  the  accident, 
and  says  that  tiials  on  the  particular  curve  fhowcd  that  speeds 
of  12  to  l;?  miles  an  hour  could  be  altancd  by  different  cars 
without  derailment. 

These  trials  prove  at  all  events  that,  notwithstanding  the  large  amount 
of  wear  on  the  rails  in  pro.ximity  to  the  .site  of  Ihe  .accident,  as  regards 
speed,  there  was  a  ccmsidcrahlc'  margin  of  safety  beyond  the  aulhorisc-d 
limit  of  ()  miles  an  hour,  provided  the  wheel  llanges  were  in  fair  condition. 
At  the  same  time  it  is  not  possible.  I  think,  to  avoid  the  conclusion  that 
the  worn  condition  of  the  rails  al  the  point  of  derailment  and  of  the  flanges 
was  to  some  extent  a  contributory  factor  in  the  ease. 

1  examined  car  No.  72  on  the  afternoon  of  .Nfay  2,  before  it  had  been 
moved  from  Ihe  position  it  occupied  after  the  accident.  It  was  then  lying 
cm  its  right  side  on  Ihe  embankment.  The  handbrake  was  applied — two 
and  three-tpiarter  turns  of  the  chain  being  wound  round  the  spindle — 
and  the  blocks  were  bearing  on  all  wheels.  It  reijuircd  s|)ccial  effort 
to  turn  the  spindle  further.  The  hand-brake  rigging,  springs.  cSc.  were 
intact,  and  apparently  in  good  order.  The  cast-iron  wheel  blocks, 
especially  those  of  the  pony  wheels,  showed  very  considerable  wear,  but 
appeared  to  be  in  proper  adjustment.     There  was  plenty  of  sand,  which 
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had  been  upset  all  over  tlie  ear  when  it  overtnrned.  The  san  '  va  .es  and 
sand  pipes  were  in  order.  At  No.  2  (leading)  end  both  handles  were  in 
position  on  the  controller,  the  reversing  key  being  in  the  "  backward  " 
position,  and  the  large  handle  at  the  last  (seventh)  brake  notch.  The 
automatic  canopy  switch  was  "  out."  No.  2  controller  as  regards  con- 
tacts, fingers,  mechanisiu,  &c..  v.as  in  good  condition,  and  the  move- 
ments of  the  large  handle,  and  reversing  key.  actuated  tlie  barrels  and 
made  contacts  with  the  fingers  in  the  proper  manner.  I  fouu-l  one  of  the 
leads  attached  to  the  coil  of  the  otf  rear  magnetic  brake  shoe  broken,  the 
break  being  of  old  standing  ;  the  insulation  of  the  other  lead  to  the  same 
coil  was  damaged.  Inside  the  car  the  leads  to  this  shoe  were  di.  connected. 
Only  three  out  of  the  four  magnetic  shoes  were  therefore  available  for 
use.  .So  far  as  I  coidd  judge,  the  adjustment  of  the  shoes  was  correct,  and 
the  release  springs  were  in  working  order.  Some  of  the  teel  blocks, 
which  form  the  magnet  poles  of  the  shoes,  were  worn  away  to  within 
half  an  inch  of  the  holders. 

There  was  some  indications  of  ''  flats  "  on  the  treads  of  rome  of  the 
wheels,  but  the  marks  were  all  so  slight  that  it  was  evident  that  the  wheels 
could  not  have  skidded  for  any  appreciable  distance  on  the  journey  down 
the  hill. 

At  nij'  request  all  the  electrical  and  magnetic  circuits  and  earth  con- 
nections were  tested  for  continuity  by  Mr.  Bulfin.  borough  electrical 
engineer.  All  were  found  correct  with  the  following  exceptions: — (1) 
Rear  (No.  1  end)  off  magnetic  shoe  coil,  the  lead  to  which  (,  s  described 
above)  was  found  broken.  (2)  The  earth  cable  to  the  ca  c  of  No.  1 
motor  was  found  torn  away  from  its  socket,  the  severance  in  this  case 
being  clearly  the  result  of  the  overturning  of  the  car.  To  make  these  tests 
the  cover  of  No.  1  controller  was  removed  by  Mr.  Lait.  depot  superin- 
tendent and  Foreman  Robinson,  on  the  evening  of  May  2.  They  found 
the  reversing  or  motor  barrel  of  this  controller  was  not  in  its  pr'  per  '"  off  "' 
position,  but  midway  between  "  off  "  and  "  reverse."  and  that  there  was 
contact  made  with  several  of  the  reversing  fingers.  It  was  rot  realised 
at  the  time  what  effect  this  position  of  the  reversing  barrel  in  No.  1 
controller  would  have  when  the  magnetic  brake  was  ajiplied  from  No.  2 
controller.  Nothing  was  therefore  said  at  the  time  by  these  'vitnesses  to 
anyone  else  regarding  the  wrong  position  of  the  barrel,  'ihey  easily 
turned  or  jarred  the  barrel  back  into  its  proper  "  off  "  position.  But 
the  fact,  which  the  evidence  establishes,  that,  when  Wilton  lost  control 
of  the  car,  the  reversing  barrel  at  No.  1  end  was  making  contact  with  the 
reversing  fingers,  explains  the  failure  of  both  the  magnetic  brake  and  the 
reversing  power.  The  effect  of  this  contact  (with  this  tyjie  of  controller), 
whilst  the  ear  was  being  driven  from  No.  2  end,  would  be  to  short-circuit 
the  armatures  of  the  motors,  and  prevent  the  generation  of  current  by 
the  motors.  Consequently  there  would  be  no  magnetisation  of  the  steel 
blocks  forming  the  shoes,  and  no  attraction  would  be  set  up  between  the 
shoes  and  the  rail.s.  Similarly  there  would  be  no  retardation  when  the 
'Reversing  key  was  placed  in  the  backward  position,  and  the  controller 
handle  used  in  the  highest  power  notches. 

There  are  two  possible  causes  to  aecoimt  for  the  incorrect  position  of 
the  reversing  barrel  of  No.  1  controller  : — (a)  lU-nse  or  mismana  ement 
of  the  handles  by  Driver  Wilton.  (6)  Wear  and  tear  of  the  moving  parts 
of  the  mechanism,  resulting  in  excessive  slackness  and  freedom  of  move- 
ment in  the  barrel  itself.  Ill-use  of  the  handles,  i.e..  rotating  them  to- 
gether, instead  of  .separately,  would  cause  overriding  of  the  teeth  in  the 
gearing  and  result  in  locking  the  controller.  This,  no  doubt,  was  what 
occurrcti  to  the  same  controller  at  .'J  p.m.  on  the  day  of  the  accident. 
w'hen  Driver  Copelin  was  in  charge.  It  was  then  necessary,  in  order  to 
unlock  the  (tmtrolUr,  to  throw  the  barrels  out  of  gear,  and  replace  the 
pinion  wheel  in  its  ))ro])er  position. 

Mr.  Turner,  electrical  engineer  to  the  Briti.sh  Westinghouse  Electrir- 
Co..  gave  evidence  to  the  effect  that,  when  he  examined,  at  the  rc(piest  of 
the  Corporation,  the  controllers  of  car  No.  72.  there  wa.s  a  marked  differ- 
ence in  their  condition.  The  gearing  and  motor  barrels  of  No.  2  were  in 
good  order,  and  no  slack  movement  was  observable  beyoiul  that  which  is 
always  to  be  found  in  similar  gearing.  The  mechanism  of  No.  I  controller 
was  In  a  very  slack  condition,  one  of  the  motor  barrels  was  so  loose  on  its 
spindle  that  iimlail  could  lii'  made  with  two  or  three  ling<'r'^  on  cither 
side  by  moving  It  with  the  hand,  tiranted  c(mlacl  with  two  lingers  on 
thi-  rivirse  side  at  No.  I  conlroller.  the  brake  effect  and  reversing  power 
when  applied  at  No.  2  conlroller  wotdd  be  neutralised.  It  was  possible, 
by  sharply  swinging  round  the  controller  handle  at  No.  1  end  into  the 
off  position,  to  make  contact  on  the  reverse  side,  without  any  over- 
riding of  the  teeth  in  the  gearing,  and  this  could  occur  without  the  kninv- 
ledgi-  of  the  <lriver.  Tin-  looseness  in  the  working  of  No.  I  iiinl roller 
noticed  by  siveral  of  the  witnesses  may  be  accounted  for  by  the  fa.  I  that 
the  original  reversing  barrel,  supplied  with  theconlroner  in  I'.MIIi.  had  been 
replaceil  by  another  and  older  barrel,  which  had  seen  previous  service. 
This  barrel.  Ixwides  having  been  subject  to  more  wear  and  ten.,  may 
jios.silily  have  fitted  the  new  conlroller  with  less  a<>euniey. 

My  general  conilu.xions  on  the  whole  ca.se  are  a.s  follows: — (1)  The 
inilial  eniise  of  the  car  getting  out  of  control  on  this  ncen.Mion  was  the 
incorrect  position  of  the  reversing  barrel  of  No.  1  controller  at  the  rear 
end,  whicii  ri'iiilired  useless  all  thi-  electricnl  braking  ecpiipment  whilst 
the  car  was  being  driven  from  \o.  2  conlroller.  (2)  ('oiisci|uentlv  the 
only  available  means  of  ihe<king  the  s|)eed  of  the  car  down  the  hill  w.is 
the  haniibrake  with  its  wheel  blocks.  These  were  in  good  order,  niul  if 
Wilton  had  recognised  at  an  earlier  moment — sny.  when  he  was  rounding 
I'ar's  Corner — that  the  magnetic  brake  and  reversing  power  were  useless, 
he  could,  by  careful  ninnagement  of  the  hand-brake,  and  the  use  of  sand, 
have  negotiated  the  remainder  of  the  decline  in  safely.  (.1)  The  incorrect 
position  of  the  reversing  barrel  was  not.  in  my  opinion,  iliie  to  niismanagc 
inent  of  the  handles  by  the  driver,  but  to  looseness  in  the  ni.'hnntsm  of 
the  lontrollir,  dm-  to  wenr  and  tear  and  want  of  proper  mninlenanie. 
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Wiltons  failure  to  recognise  more  quickly  that  his  electric  brakes  were  use- 
less does  not.  in  m3'  opinion,  amount  to  more  than  an  error  of  judgment; 
and  he  deserves  credit  for  remaining  at  his  post  till  the  last   moment. 

To  fairly  apportion  the  responsibility  for  permitting  the  car  to  go  on 
service  in  such  an  unreliable  condition  is  a  difficult  matter.  The  system 
of  stabling  cars  indiscriminately  at  any  of  the  four  depots,  in  order,  as  I 
understand,  to  suit  the  convenience  of  the  traffic,  is  largely  at  fault.  No 
particular  .set  of  men  can  be  held  wholly  responsible  for  the  maintenance 
of  a  car  which  goes  one  night  to  one  depot,  and  somewhere  else  the  next. 
The  .system  weakens  responsibility  by  distributing  it  over  all  the  depots, 
ilore  especialU'  as  regards  controllers,  which  are  only  suliject  to  a  bi- 
weekly examination,  is  it  a  bad  .system.  A  man  who  is  only  occasionally, 
and  possibly  at  long  intervals  called  upon,  as  in  the  case  of  Grimwood 
on  April  29,  to  examine  the  controllers  of  a  particular  car,  is  likely  to 
shirk  the  responsibility  for  putting  a  car  out  of  service  for  renewals.  The 
records  of  any  particular  car  must  also  be  more  difficult  to  maintain.  Mr. 
Barber,  traffic  manager,  who  is  responsible  for  this  system,  considers,  on 
the  other  hand,  that  it  tends  to  greater  efficiency  and  public  safety,  as  it 
engenders  competition  between  the  men  in  the  discovery  of  faults.  But 
the  fact  remains  that  the  system  is  against  common,  if  not  universal, 
practice  on  tramway  undertakings. 

The  particular  controller  must  for  some  time  past  have  been  in  an 
unreliable  condition.  That  its  condition  was  not  discovered  by  any  of 
the  controllermen.  foremen,  or  Inspector  Rushton,  argues  either  in- 
sufficient examination  or  want  of  knowledge.  Possibly  the  latter  alter- 
native may  be  the  correct  reason,  as  none  of  the  subordinate  staff  ques- 
tioned, or  the  depot  superintendent,  were  aware  what  effect  the  incorrect 
position  of  a  reversing  barrel  (with  this  tj'pe  of  controller)  would  have 
upon  the  electrical  braking  equipment.  They  would  therefore  be  unaware 
of  the  necessity  for  guarding  against  undue  looseness  or  slackness.  More 
careful  instruction  in  the  method  of  examining  controllers  is  necessary, 
and  more  practical  supervision. 

There  are  a  number  of  other  matters  to  which  I  wish  to  call  the  atten- 
tion of  the  Corporation.     These  are  : — (n)  No  cars  should  be  permitted  to 
be  on  service  without  their  full  brake  eipiipment.     Mr.  Barber  has  had 
trials  made  to  show  that  the  stopping  effect  on  a  large  car  with  four 
magnetic  brake  shoes  in  use  is  but  little  better  than  with  three  only.     This 
may  tie  admitted,  but  public  safety  demands  the  highest  possible  effi- 
ciency, and  not  the  second  best.      It  is  only  on  the  understanding  that 
the  full  equipment  is  available  that  the  Board  of  Trade  license  working. 
In  this  particular  case  there  were  no  magnet  coils  m  store,  and  there  was 
no  evidence  to  show  how  long  the  shortage  existed.     But  if  the  Corpora- 
tion had  given  the  necessary  authority  for  keepmg  such  necessary  articles 
in  store,  the  responsibility  rests  with  the  depot  superintendent  and  his 
staff,     (b)  The  position  of  the  sand  pijies  in  the  large  cars  can  be  improved. 
On  No.  72  they  were  placed  24  in.  from  the  wheel  contact.     Dry  sand 
delivered  at  such  a  distance  will  of  necessity  fall  clear  of  the  rails  on  a 
curve,  and  even  on  a  straight  road  be  more  liable  to  be  blown  away  from 
the  desired  spot  by  any  current  of  ;iir.      The  distance  should  be  redui-ed 
b^-  one-half  at  least,      (c)  The  rails  im  the  curve  where  derailment  took 
place  require  to  be  renewed,  preferably  with  a  wider  groove  than  that 
originally  used.      I  have  referred  to  the  worn  condition  of  these  rails  and 
recognised    that    there   was   sufficient    margin    of  safety    for   the   speed 
authorised.     But  all  curves  at  the  foot  of  long  steep  declines  are  danger 
points,  and  for  this  reason  it  is  of  importance  that  the  rails  on  .such  curves 
shoukl  be  carefully  watched  and  replaced  when  they  show   considerable 
signs  of  wear,      (rf)  As  regards  the  magnetic  brake,  it   is  now  generallv 
recognised  that  it  should  not  be  reserved  only  for  emergency  purposes, 
and  for  descending  steep  gradients,  but  should  be  in  common  use.      When 
used  for  coasting  gradients,  the  common   praitice,  as  set   forth  in  the 
"  Instruiiions  to  .Motormen '"    issued  by  the  British  Westinghouse  Co., 
is  to  set  the  controller  handle  immediately  to  the  last  braking  nolch  and 
move  it  back  as  may  be  rei|uired.      I  see  no  reason  why  the  practice  in 
Hournemouth  should  be  otherwise,     (c)  The  training  of  drivers  is  not 
given  the  altenlion   it   deserves.     At    most  tramway  centres  a  regular 
school  is  maintained  for  the  training  of  nu-n.  which  contains  full  scale 
models  of  all  the  electrical  equipment  and  wiring  on  a  car.      Hatches  of 
s<'lccted  men  arc  lail  through  a  rcgul.ir  cour.se,  first  of  ti-chnii  .il  ediica- 
lioii,  and  afterwards  of  practical  driving  under  a  cpialitied  instructor,  and 
the   men   are  examined   both   in   theory  and   practice.      The   method  at 
Hournemouth  of  giving  a  con<luclor  a  periuit  lo  learn  driving,  during  his 
spare  time,  from  any  permanent  driver  is  not  a  satisfactory  substitute, 
(/)  The  organisation  of  the  tramway  deparlincnt  is  open  to  criticism.     .So 
far  there  has  been    no  regular  inanag<>r  at    Hourneinoiith.      'I'he  »ontrtt| 
seems  to  ha\-e  been  divided   iM^tw-ceii   the  borough  engineer,   ihc  trjiftic 
niKnager,  and  oiIh-is.      No  one  officer  is  lespoiisiblc  to  the  Coi'pnralion  for 
the  administration  of  the  whole  undertakiiig.      This  c.innot    la'  a  satis- 
factory  arrangement.      I    strongly    advise    the   Corporation    lo    make    a 
change  in  the  organisation,  by  selecting  in  open  competition  a  pro|K'il\ 
({ualilied  general  manager,  ami  giving  him  ccuitrol  over  the  whole  depart- 
ment.     Th<'  i-ritical  jH'riod  for  tramways  is  not  during  the  first  three  or 
four  years,  when  e(|iiipments,  &c.  are  ciuuparalively  new.      It  is  later  on. 
when   me<-hanism    begins  lo  wear  out    and   renewals  have  to   be   made. 
I'revious  I'xperiencc  of  some  length  is  then  of  lirsl  iinporl.iiu'e. 

I  recommend  the  Hoard  of  Trade  to  make  the  folli>wing  alteration^  (I) 
and  additions  (2)  anil  (.'()  to  the  riL'ulations  now  in  force: — (1)  Thi' 
compulsory  stopping. place  in  I'oole  Mill  on  the  downward  journey  should 
be  at  the  arc  lamp. post  before  reaching  Ihc  I'embroke  Hotel.  (2)  .So  long 
as  the  magnetic  or  other  track  brake  is  not  used  for  ordinary  stops  it 
shall  l>e  applied,  to  lest  its  effectiveness,  before  reaching  any  steep 
gradient  down  which  the  brake  is  used  for  coasting.  (.1)  .Ml  controllers 
at  every  terminus,  before  ihe  handles  are  removed,  shall  l)e  o|>ened  and 
the  barrels  examined  for  their  iiro|M'r    '  oil  "  position. 
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In  view  of  till'  fact  that  the  .whole  (|iiestion  of  Ijrakinjj  is  now  imdei' 
consideration  liy  two  Committees.  I  do  not  pro]iose  at  this  moment  to 
make  any  recommendation  regardini;  the  addition  of  a  mechanical  method 
for  applying  the  shoes  of  magnetic  brakes. 

After  consideration  of  the  above  report  by  Major  .T.  W. 
Pringle,  the  otiicers  of  the  Bournemouth  Council  wlio  are  con- 
cerned with  tlie  tramways  ih'|)artinent,  made  reports  to 
the  Council  in  connection  with  the  point.s  raised  by  Major 
Pringle.  These  reports  have  been  publishe<l  by  the  Council  in 
ordei  that  erroneous  impressions  may  not  be  obtained  by  the 
public  ;  and  we  give  the  following  extracts  from  them  at  the 
request  of  the  Council.  Mr.  F.  W.  Lacy,  borough  engineer, 
observes : — 

JIajor  Pringle  now  recommends  a  wider  groove  than  that  originally  used 
and  in  this  connection  I  should  like  to  call  the  (.'ommittee's  attention  to 
the  corres]iondence  between  myself  and  the  Board  of  Trade  ]irevious  to 
the  construction  of  these  curves.  This  correspondence  proves  that  on 
behalf  of  the  Corporation  I  pres.sed  the  Board  of  Trade  to  allow  an  extra 
width  of  groove  round  all  sharp  curves.  The  Board,  however,  notwith- 
standing my  re|X'ated  ai)peal.  insisted  that  the  groove  in  the  rails  should 
not  exceed  IJ  in.  and  the  conduit  slot  I  in.  It  is  only  fair  to  add.  how- 
ever, that  it  is  prartically  impossible  to  construct  this  curve  so  as  to  make 
it  safe  for  a  run-away  car  to  negotiate,  because  to  do  so  the  levels  of  the 
road  would  liave  to  be  altered  so  as  to  make  it  hardly  safe  for  slow  and 
ordinary  traffic. 

The  cars  were  originally  fitted  with  hand-brakes  and  usual  electrical 
brakes,  but  after  the  inspection  of  the  line  by  ilajor  Pringle  in  December. 
IWi.  the  Board  insisted  that  the  cars  to  be  used  in  service  on  the  Poole 
Hill  should  be  fitted  with  track  brakes.  As  the  trucks  of  the  cars  were 
so  hampered  with  gear  owing  to  the  conduit  system,  it  was  impossible  to 
fix  a  mechanical  track  lirake.  and  the  Committee  were  compelled  to  have 
recour.se  to  an  electrical  track  (or  magnetic)  brake  as  fitted,  which  the 
Board  of  Trade  approved  of.  In  the  opinion  of  your  consulting  engineers. 
the  traffic  manager  and  myself,  these  track  brakes  were  quite  unnecessary, 
and,  in  fact,  only  tended  to  fm-ther  complicate  the  driving.  The  Board  of 
Trade  were  accordingly  appealed  to  but  without  effect,  and  their  certifi- 
cate wa,s  only  granted  subject  to  the  brakes  being  fitted,  which  was 
accordingly  done. 

The  organisation  of  the  Tramway  Department  is  seriously  criticised  by 
Slajor  Pringle,  but  I  would  point  out  that  he  took  little  or  no  evidence  on 
this  point.  Jlr.  Barber,  the  traffic  manager,  has  the  sole  control  of  the 
whole  system  so  far  as  the  public  safety  may  be  said  to  be  concerned,  with 
the  single  exception  of  the  maintenance  of  the  track  which  is  in  my 
charge.  He  reports  direct  to  the  tramway  committee  and  receives  his 
instructions  direct  from  that  committee  on  all  matters  affecting  the  stores. 
maintenance  of  rolling  stock,  overhead  equipment,  traffic  management 
and  working  generally.  The  borough  electrical  engineer  is  responsible 
for  the  supply  of  the  current  in  exactly  the  same  way  as  the  Electricity 
Company  is  responsible  for  the  supply  of  current  on  the  Poole  and  Christ- 
church  lines.  I  cannot  see  why  it  is  necessary  for  the  traffic  or  general 
manager  to  have  control  over  the  tramway  generating  station  any  more 
than  he  should  have  control  over  the  Company's  stations  at  Branksome 
and  Christchurch.  and  I  am  of  opinion  that  it  would  be  inadvisable  to 
increa.se  his  responsibilities  in  that  direction.  With  regard  to  the  main- 
tenance of  the  track.  I  am  of  o]iinion  that  if  for  no  other  reason  than  to 
avoid  dual  control  of  the  highway  it  is  advisable  for  the  borough  engineer 
to  maintain  the  track.  It  is  obviously  his  duty  to  constnict  it.  and  with 
all  due  res]iect  to  electrical  engineers,  I  think  that  the  life-long  experi- 
ence of  borough  engineers  shoidd  be  at  least  as  valuable  as  the  com- 
paratively recent  experience  of  electrical  engineers  or  tramway  managers 
in  such  matters.  At  the  same  time  I  admit  the  necessity  for  carefidly 
considering  any  suggestion  of  the  traffic  manager  as  to  repairs,  and 
especially  so  in  conniction  with  all  danger  points. 

Mr.  C.  Barber,  the  engineer  and  traffic  manager,  disagrees 
with  Major  Pringle  as  to  the  condition  of  the  controller,  and 
consitUrs  it  was  in  a  reliable  condition  on  the  morning  of  the 
day  of  the  accident,  and  that  it  probably  became  strained  on  the 
road.  The  Westinghf'U^o  Company  admit  that  some  of  the 
rocker  arms  of  the  gear  cotinecting  the  main  and  reversing 
barrels  are  knocked  into  shape,  so  that  they  are  more  liable  to 
bend  again  when  subjected  to  strains  likely  to  occtir  when  the 
handles  are  moved  quickl)'.  A  special  notice  is  displayed  on 
each  depot  notice  board,  and  in  this  notice  are  the  words, 
"  Every  care  must  be  taken  that  the  reversing  drum  does  not 
make  contact  when  in  the  'off'  position."  Regarding  the 
stabling  of  cars  Mr.  liaiber  remarks  : — 

The  main  route  .serviie  between  (hrislchunh.  Bourncmoulh  and  I'oolc 
is  worked  by  cars  stabled  at  the  Central.  Boscombe  and  Parkstone  depots. 
In  arranging  the  hours  of  labour  of  the  drivers  and  conductors,  it  is  very 
advisable  that  the  Bournemouth  men  finish  their  turns  of  duly  in  Bourne- 
mouth, and  the  Parkstone  men  in  Parkstone.  Owing  to  the  length  of 
the  route,  on  some  turns  of  duty  it  is  necessary  for  the  men  to  rhange  cars 
at  certain  places  in  order  to  effect  this.  It  thus  ha|jpcn.-.  that  a  car  taken 
out  of  the  Central  depot  in  the  morning  may  be  given  into  the  charge  of 
men  from  Parkstone  depot  during  the  day  and  taken  into  that  depot  at 
night  and  vice  versa.  Again,  it  has  hieen  the  practice  to  change  small 
cars  for  large  cars  in  order  to  accommodate  the  traffic  at  certain  times, 


and  this  also  may  lead  to  a  car  running  into  a  different  depot  lo  that  from 
which  it  came  out.  In  order  to  adopt  the  nwthod  advocated  of  the  .same 
cars  always  being  attached  to  the  same  depots,  a  much  more  rigiil  and 
less  economical  system,  from  the  traffic  point  of  view,  would  be  necessary. 

Mr.  Barber  gives  details  of  the  course  adopted  for  the 
maintenance  of  the  cars,  for  which  purpose  100  men  are 
employed.     He  also  says: — 

I  cpiitc  agree  with  .Major  Pringlc's  remark  that  the  full  e((uipment  of  a 
car  being  available  is  the  ideal  slate  of  affairs,  but  there  must  be  occa- 
sions when  a  car  is  running  without  its  fidl  ecpiipment,  as,  for  instance, 
when  a  failure  occurs  in  service  and  the  car  continues  to  run  without  the 
failure  showing  itself.  I  woidd  draw  the  attention  of  the  Committee  to 
llu'  fact  that  the  particular  magnet  was  put  out  of  use  in  order  to  render 
the  car  serviceable  because  the  magnet  liad  bcc-ome  defective.  .'\  stock 
of  spare  magnets  was  usually  kept  in  reserve,  but  owing  to  a  |)eriod  of  wet 
weather  aiui  an  unprecedented  fall  of  snow  just  previous  to  the  disa.ster, 
this  stock  had  been  exhausted  by  replacements. 

The  car  was  of  standard  pattern  and  had  been  passed  by  the  Board  of 
Trade.  There  is  great  difficulty,  owing  to  the  cross-beams  of  the  car  and 
the  brake  gear  on  the  truck,  to  fit  the  sand  tubes  nearer  the  wheels. 

The  magnetic  brake  has  not  been  kept  for  emergency  purposes  only, 
but  has  been  in  common  use  for  service  sto|>s.  .\s  to  the  method  of  using 
it  when  about  to  descend  a  hill.  I  would  remark  that  I  was  aware  of  the 
jirintecl  card  of  the  \Vestinghc>usc  Comi)any  I'clating  to  its  use.  .-\s  the 
result  of  failures  on  previous  occasions,  the  Loudon  manager  of  the 
W'estinghonse  Company  himself  came  down  to  me  but  never  took  excep- 
tion to  the  manner  of  using  it  nor  mentioned  the  method  of  application 
now  recommended,  nor  did  their  representative  who  followed  him, 
although  he  spent  some  days  in  Bournemouth  \\atching  the  drivers 
applying  it.j  I  find  that  the  largest  sy.stcm,  and  the  system  that  is  gene- 
rally considered  to  be  the  most  efficient  in  the  country,  namely,  Glasgow, 
follows  the  same  ]H'actice  as  is  in  use  in  Bournemouth. 

Major  Pringle's  description  of  the  method  adopted  ui  Bournemouth  for 
training  drivers  is  not  complete.  Xo  man  takes  charge  of  a  car  imtil  the 
chief  inspector  has  jiroved  him  efficient.  In  addition  to  this,  the  men 
gain  a  practical  knowledge  of  the  various  parts  of  the  equijimcnts  through 
acting  as  assistants  to  the  regular  depot  staff  engaged  upon  the  overhaul 
and  repair  of  the  equipments  when  on  relief  duties. 

With  regard  to  Major  Pringle's  statement  that  "'  the  critical  period  of 
tramways  is  not  during  the  first  three  or  four  years,  when  c(|uipmcnts, 
c&c,  are  comparatively  new.  It  is  later  on  when  mechanism  begins  to 
wear  out  and  renewals  have  to  be  made."  I  would  remark  that  my 
experience  goes  to  prove  far  different  to  this,  as  from  the  very  commence- 
ment mechanism  requires  attention  and  adjustment,  and  many  parts  of 
the  equipment  require  renewal  within  the  fir.st  six  months.  1  would 
remind  the  Committee  that  the  system  of  tramways  in  Bournemouth 
was  opened  in  I!(02.  six  years  ago.  and  that  the  system  is,  or  was  until 
ijuite  recently,  the  only  combined  trolley  and  conduit  system  in  the  king- 
dom. This  combined  system  introduced  very  many  difficvdties  and 
complications,  both  in  the  car  equipments  and  in  working  generally. 
That  these  difficulties  were  met  and  overcome  is  testified  to  by  the  reputa- 
tion, second  to  none,  which  the  system  has  gained  for  itself.  The 
remarkable  freedom  from  serious  accidents  previous  to  the  disaster  on 
May  1.  IfHIH.  has  often  been  a  nuitter  of  favourable  comment. 

With  regard  to  the  last  line  of  the  paragraph.*  namely,  "  previous 
experience  of  some  length  is  then  of  first  impoilance."  I  would  remind 
the  Committee  that  m.y  tramways  experience  dates  from  the  very  com- 
mencement of  electric  traction  in  this  country,  sonu-  \'2  years  back,  and 
that  with  electric  light  and  power  experience  since  then,  my  whole  time 
has  been  taken  up  in  actively  following  every  branch  of  tramway  work. 
Prior  to  coming  to  Bournemouth  I  was  for  four  years  chief  assistant  to 
the  borough  electrical  engineer  .and  tramways  manager  of  Blackburn  a.s 
regards  tramway  v.'ork.  ' 

In  conclusion".  I  would  wish  to  state  that  I  consider  Jfajor  Pringle's 
report  is  scarcely  fair  towards  myself.  During  the  course  of  the  incpiiry 
all  the  information  which  he  required,  and  much  that  he  did  not  ask  for. 
was  given  freely  to  him  liy  mc.  cither  in  the  box  or  in  conversations  at  the 
depot  and  elsewhere,  whereas  I  am  afraid  the  impression  was  created  that 
information  was  only  available  when  pres.sed  for. 

I  think  it  would  only  be  fair,  before  the  Council  take  any  action  such  as 
Major  Pringle  recommends,  thai  they  should  consult  .some  experienced 
and  unbiassed  tramway  maiuigcr  with  a  view  lo  obtaining  a  report  upon 
the  organisation  aiul  working  of  the  system  generally. 
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THE  COTTON  STRIKE. 

The  stoppage  of  some  75  per  cent,  of  tlie  textile  mills  in 
Lancashire  may  at  first  sight,  and  from  an  engineering 
standpoint,  appear  something  of  a  calaiuity.  An  examina- 
tion of  the  facts,  however,  reveals  a  spirit  of  optimism  on 
the  part  of  both  employers  and  operatives.  The  organised 
workers,  rejoicing  in  strike  pay,  seem  indilTerent  as  to  the 
prolongation  of  the  struggle.  I'lu^  em])loyeis  likewise 
hacked  by  heavy  reserve  funds,  survey  the  situation  quite 
serenely  and  even  go  so  far  as  to  state  that  a  temjiorary 
lull  in  production  will  put  money  in  their  pockets.  If  this 
is  really  the  case,  we  may  e.-cpect  that  the  engineering 
staff  of  many  mills  will  be  glad  of  the  opportunity  of 
elfectiiig  reiiairs  to  machinery  which  long  intervals  of 
running  have  only  made  possible  at  week  ends.  There  may 
also  quite  reasonably  be  something  of  a  ni.sh  to  iiislal  not 
only  new  textile  machines,  hut  also  more  modern  metliods 
of  driving  them.  The  electrical  engineers  who  haunt  the 
mill  owners  of  Lancashire  during  times  of  industrial  peace 
should  look  ujion  the  "  war  "  as  something  of  a  blessing, 
Theycan  now  break  down  the  excu.se  for  tenipoi'ising.soorten 
voiced  by  the  textile  engineius,  that  electric  driving  is  very 
coiivenieiitand  even  most  desirable, but.  that  they  are  so  lm.'<y 
making  money  by  the  ohler  methods,  they  have  no  time 
ti>  put  in  electric  motors.  If  the  strike  is  to  coiitiniio  for  a 
inoiitb,  that  is  ample  time  in  which  to  put  in  a  few  iiiotors, 
.say,  ill  mills  actually  steain-diivcn,  but  with  top  lloois,  far 
distant  from  the  engine,  running  iindiM'inost  ineltieieiiteoii- 
ditions.  Assuming  a  protracted  struggle,  the  caseforelecti  ic 
driving  may  be  forceil  well  homo,  ami  mill  ov.ners  may  be 
induced  to  delleet  some  of  their  reserve  into  the  more  pn'- 
iitable  channels  of  improving  their  mills. 
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'riiis  aspect  oi"  the  serious  dispute  in  the  cotton  dis- 
tricts is  not  witliout  substantial  basis  for  argument.  Many 
new  mills  liavo  sprung  up  in  [.ancasliire  during  tlie  last 
tbree  years  — a  period  of  almost  unexampled  prosperity — 
and  those  which  ai'S  not  electrically  driven  have  put  in 
quite  nmdern  plant,  both  textile  and  steam,  which  will 
expedite  and  cheapen  pruduction.  Older  mills  will  feel 
keenly  the  competition  of  these  newer  factories,  even  though 
their  ec[uipment  is  but  little  behind  that  of  their  rivals  in 
speed  and  ellicieucy.  During  limes  of  running  the  pace  is 
so  hot  that  anything  in  the  shape  of  a  general  "shut  down," 
in  Older  to  instal  motor  cquijinicnt,  would  be  impossible. 
Given  the  consent  of  the  management  to  the  new  method 
of  driving,  only  "  breathing  space  "  is  needed  to  get  the 
plant  in.  The  present  strike  has  all  the  appearance  of  afford- 
ing such  a  lull  in  every-day  mill  activities.  At  any  rate,  this 
may  be  taken  as  a  sign  to  begin  a  vigorous  campaign 
having  as  its  object  the  installation  of  electric  power  plant 
in  mills.  The  electrical  forces  are  well  organised,  shops 
are  slack,  and  in  many  cases  suitable  motors,  starters,  &c., 
can  be  quickly  delivered  complete  from  assembled  stock. 
It  is  the  manufacturer,  of  course,  who  is  more  keenly  in- 
terested in  the  present  opportunity,  though  electricity 
supply  authorities  would  do  well  to  press  the  claims  of  the 
electric  power  service  upon  mills  within  their  areas.  It 
is  probable  that  more  may  be  done  in  this  way  by  getting 
in  a  few  motors  here  and  there,  than  in  the  wholesale 
equipment  of  entire  mills.  The  thin  edge  of  the  wedge 
counts  for  much  with  electric  driving.  Once  motors  are 
installed  they  are  appreciated,  and  the  management  want 
more  of  them  later  on.  If  the  strike  does  not  collapse 
prematurely,  the  forthcoming  Electrical  Exhibition  at 
Manchester  should  as.sist  greatly  in  bringing  this  unique 
opportunity  to  the  notice  of  interested  employers. 

IiCgarded  from  a  financial  point  of  view,  the  prospects 
of  the  investment  of  the  required  capital  are  good.  Motor 
driving  has  proved  its  capacity  fur  increasing  output,  and 
it  also  improves  the  quality  of  the  yarn  in  spinning  work. 
In  a  general  way  it  should  furnish  the  mill  management 
with  a  valuable  asset  with  which  to  face  the  future  on  the 
close  of  the  strike. 


REVIEWS. 

(Copies  of  the  undermentioned  works  can  he  li.atl  from  The  Electrician  Office,  post  free 
on  receipt  of  publi&bed  price,  adding  3d.  for  boolts  publisticd  under  2s.  Add  V}  ptr 
cent,  for  abroad  or  for  foreign  boolts.) 


Experimental  Electrical  Engineering.  By  V.  Kak.uktukk.  (Lon- 

ilon  :  Chapman  tSe  Hall.)    Pp.  xxxiv.— 779.    25,s.  6(1.  net. 

Nowailays,  when  the  market  is  flooded  with  inferior  elec- 
trical liteiatuie,  it  is  a  great  pleasure  to  (-onie  across  a  really 
good  book.  This  is  .such  a  work.  The  adtiior  is  not  giving 
us  clipping.s  from  other  books  put  together  indiscriminately, 
but  his  own  original  work.  The  stamp  of  originality  is  the 
more  to  be  valued  as  the  subject  may  easily  lead  a  writer  to 
coiiy  others.  The  description  of  machiQery  and  apparatus, 
the  use  of  measuring  in.strumciits  and  lalioratory  work  gener- 
ally are  all  subjects  which  have  liceii  treated  many  times 
before,  and  a  certain  amount  of  repetition  is  almost  unavoid- 
able. Yet  the  reader  has  throughout  the  impression  that  what 
Mr.  Karapetofl' describes  is  the  result  of  his  own  observation, 
and  that  the  instructions  he  gives  aie  the  result  of  his  own 
practical  experience.  This  literary  honesty  makes  the  book  so 
emioently  readable. 

Primarily  the  book  is  iiitended  to  serve  as  a  guide  to 
students  in  American  colleges  to  their  laboratory  work,  but 


even  engineers  already  in  practical  work  will  find  it  a  useful 
companion.  Natiu-ally,  most  of  the  apparatus  described  is  of 
American  origin  ;  thus  wo  miss  certain  iustiimieuts,  mch  as 
the  Forranti  and  Chamberlain  and  Ilookliain  meteiv,  the 
Crompton  and  I'"eussncr  potentiometers,  the  Sum|)ner  watt- 
meter :  but  as  equivalent  iustruinciits  are  fully  describctl  and 
their  principles  clearly  explained,  the  omission  of  a  few  of  the 
instruments  to  which  Kiiropcan  engineers  are  more  generally 
accustomed  is  not  a  very  serious  matter. 

Broadly  speaking,  the  contents  of  this  book  of  770  large 
octavo  pages  may  be  divided  into  three  ])arts  :  A  descriiitive 
portion,  aii  exposition  of  the  scientific  principles  underlying  Uio 
working  of  the  machine  or  apparatus,  and,  finally,  instructions 
for  its  use  in  the  laboratory.  To  illustrate  by  an  examj)le  :  In 
Chapter  XXVI.,  on  armature  windings,  the  author  gives  illus- 
trations showing  various  workshop  methods  of  placing  the 
windings,  making  end  connections,  and  so  on.  This  is  the  de- 
scriptive part  which  will  enable  the  student  to  understand  the 
mechanical  construction  of  the  armature  belonging  to  the 
machine  he  is  going  to  test.  To  enable  him  to  understand  the 
electrical  features  the  author  gives  winding  diagrams  and 
tables,  whilst  the  various  tests  are  treated  in  other  chapters. 
This  sub-division  of  the  subject  has  the  advantage  that  the 
reader  can  quickly  find  the  information  he  wants.  If  he  knows 
a'l  about  the  winding  and  is  only  at  the  moment  interested  in 
the  question  of  testing  he  will  find  in  Chapters  XVII.  and 
XVIII.  full  information  ;  if  he  wants  to  investigate  some  de- 
fect he  will  find  something  about  the  possible  troubles  to  be 
expected  at  the  end  of  Chapter  XVI.  Again,  the  questions 
connected  with  regulation  and  voltage  drop,  including  the  use 
of  regulating  apparatus  such  as  the  Tirrill,  the  use  of  balancers 
and  so  on,  are  discussed  in  a  separate  chapter.  Thus  each 
subject,  as  far  as  possible,  is  treated  independently  and  cross 
references  are  only  used  where  absolutely  necessary.  In  con- 
sequence of  this  arrangement  of  the  matter  the  book  may  be 
used  as  a  true  guide  to  testing  work  and  also  as  a  source  of  infor- 
mation as  to  construction  and  theory.  The  theoretical  part  is 
represented  in  very  simple  manner.  No  higher  mathematics 
is  required  to  follow  it,  but  an  extensive  use  is  made  of  vector 
diagrams  in  those  parts  which  treat  of  alternating  currents. 

The  preface  is  well  worth  reading.  Here  the  author  develops 
his  method  of  training  students  in  laboratory  work,  and  advo- 
cates a  system  which  he  calls  the  "  concentiic  disposition  of  the 
course."  He  contrasts  this  with  what  he  calls  the  "usual" 
method  (though  it  may  he  doubted  whether  it  is  usual  in 
English  colleges),  which  consists  in  giving  the  student  a 
complete  training  in  one  particular  subject,  say  continuous 
current  machinery,  before  taking  him  on  to  alternators.  The 
concentric  method,  in  the  author's  nomenclature,  means  the 
arranging  of  tests  without  specialisation  from  the  first.  A  student 
is  taken  through  the  more  elementary  tests,  not  only  on  con- 
tinuous current  dynamos,  but  also  on  alternators,  transformers, 
measuring  instruments  and  motors,  and  when  he  has  done  these 
he  is  given  more  advanced  tests  on  the  same  subjects.  This  is 
essentially  the  correct  method.  The  student  should  in  the  first 
instance  try  to  become  familiar,  not  with  one  particular  type 
of  machine  or  instrument  only,  but  with  the  objocts  and 
methods  of  electrical  engineering  generally.  When  he  has 
thus  obtained,  as  it  were,  a  bird's-ej'e  view  of  the  whole  field 
which  his  work  will  eventually  cover,  he  will  bo  in  a  position 
to  undertake  the  more  intricate  and  difficult  parts  of  the  work. 
This  is,  as  a  matter  of  fact,  the  system  adojjted  in  English 
teaching  institutinns  and  it  is  satisfactory  to  find  the  author 
advocating  it.  With  his  general  remarks  on  electrical  labora- 
tory work  English  teachers  will  also  agree.  lie  counsels  his 
students  to  read  up  the  test  before  they  come  to  the  laboratory, 
to  make  their  own  connectiors  from  wall  iliagrams,  to  i)lot 
results  on  squared  paper  during  the  test  so  that  errois  may  be 
detected  and  rectified  before  students  leave  the  laboratory, and 
to  write  up  their  reports  in  a  clear  and  concise  manner. 

GiSBERT  K.vrr. 

Elementary  Electrical   Engineering       By   John    H.    Shaxbv. 

(Lnnrlon  :   Bl.ickie  <t  Sun.  I     I'p.  vi.-|-189.     3s.net. 
While  we  are  in  agreement  with  the  author  in  thinking  that 
artisans  engaged  in  electrical  work  should  be  familiar  with 
some  of  the  scientific  principles  underlying  that  work,  yet  we 
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are  by  no  means  convinced  that  Mr.  Shaxby's  book  will  con- 
tribute much  towards  the  attainment  of  this  end.  The  reason 
is  that  no  difference  is  apparent  between  his  work  and  the 
numerous  volumes  put  before  the  public  by  other  authors 
during  the  past  10  or  15  years.  It  is  not  specially  deserv- 
ing of  censure,  and  there  is  equally  no  reason  why  it  should  be 
unduly  praised  ;  it  just  reaches  the  ordinary  level  of  such  works 
aud  sets  out  in  simple  language  a  few  of  the  broad  principles 
governing  the  action  of  certain  electrical  apparatus  in  every- 
day use. 


THE  MANCHESTER  EXHIBITION. 

Judging  by  the  scene  of  activity  at  the  building  which  will 
house  the  electrical  exhibits  at  Piatt's  Fields,  Manchester, 
there  will  be  on  view  a  goodly  show  of  products  drawn  from 
electrical  factories  in  all  parts  of  the  countrj'.  Most  of  the 
local  firms  are  supporting  the  P^xhibition,  and  this  is  as  it 
should  be,  because  Manchester  is  a  recognised  centre  of  elec- 
trical manufacturing  activity.  From  the  displaj'  of  posters 
in  the  city  and  suburbs  the  show  is  being  fairly  well  adver- 
tised, though  we  think  the  Corporation  is  not  making  full  use 
of  its  facilities  in  this  direction.  The  sub  stations  of  the  Elec- 
tricity Department,  which  frequently  front  the  main  road,  are 
as  yet  innocent  of  posters,  while  the  tranicars — one  of  the 
finest  avenues  to  the  public — remain  silent  on  the  subject 
of  the  forthcoming  Exhibition.  Can  it  be  that  the  Tram- 
ways committee  is  treating  its  neighbour,  the  Electricity 
Department,  as  an  ordinary  advertiser  and  insisting  on  space 
being  taken  at  prevailing  rates  ?  It  is  not  too  late  to  suggest 
that  the  Exhibition  and  its  objects  be  made  l)etter  known. 

The  site  is  certainly  well  situated,  and  from  the  point  of  view 
of  tramway  service  could  not  be  better  placed.  London  visitors, 
now  endeared  to  the  "taxi,"  will  be  able  to  indulge  in  this 
speedy  method  of  locomotion  to  their  heart's  content. 

Entering  last  week  the  building  which  has  been  erected  for 
the  Exhibition  we  were  disappointed  to  find  that  little  or  no 
thought  has  been  bestowed  either  upon  the  natural  lighting  of 
the  place  or  on  the  artistic  arrangement  of  the  stands.  Apart 
from  a  few  narrow  slits  along  the  centre  of  the  roof,  the  build- 
ing is  practically  unlighted,  and  exhibitors  will  need  to 
incur  heavy  lighting  bills  if  they  are  to  show  up  their  stands 
to  advantage.  The  .aisles  are,  of  course,  lighted  hy  Hame  arcs, 
but  these  will  only  serve  to  throw  into  deep  shadow  any  stand 
screened  by  partitions  from  the  rays  of  the  lamps.  Perhaps 
Manchester's  reputation  for  gloom  and  darkness  is  responsible 
for  this  lack  of  daylight,  or  it  may  be  the  organisers  are 
anxious  that  visitors  shall  see  electric  lamps  at  all  times.  This 
oiVence,  if  it  merits  classification  as  such,  can,  however,  be 
passed  over  lightly,  though  we  shall  be  interested  to  hear 
what  comments  arc  made  by  exhibitors  on  their  accounts  for 
energy  at  the  close  of  the  Exhibition. 

On  the  matter  of  the  arrangement  of  the  stands  we  feel 
more  strongly.  The  managers  ajjpear  to  have  thrown  discre- 
tion entirely  to  the  winds,  and  have  iieiinitted,  or  even  en- 
couraged, the  wholesale  erection  of  wooden  structures,  which 
6er\o  no  other  purpose  than  to  ])rovide  !ab<iur  for  carpenters 
and  trade  for  timber  merchants.  In  a  building  the  dimen- 
sions of  which  arc  barcl}'  adcc|iiate  for  the  pur|)()so,  more  than 
ordinary  care  is  required  in  the  display  ol  the  t  xiiibits.  At 
Olympia  (London),  where  floor  space  is  no  object,  pagodas, 
enclosed  show  rooms,  and  box  ofhces  of  various  kinds 
are  permissible,  and  oven  desirable.  Some  exhibitors,  in  spite 
of  these  facilities,  none  the  less  prefer  to  have  a  skeleton 
sign  over  their  stands,  and  no  other  boundary  separating 
them  fiom  their  neighbours  than  a  ropo.  Now,  for  a 
small  exhibition,  the  o|)cn  stall  should  bo  the  rule  rather  than 
the  exception.  Wood  partitions  are  objectionable  enougii 
in  suggesting  a  "hands  oil"  |)iilicy  in  conii)etition,  but 
in  a  building  crammed  with  stalls  they  should  be  dccrieil  and 
not  encouraged. 

From  our  recent  inspection  of  the  Manchcstei  Exhibiticm 
liuilding  we  feai'  that  much  of  the  symmetry  of  the  exhibits 
and  the  pleasing  grouping  which  characterises,  say,  a  motor 


vehicle  exhibition — practically  the  ideal  of  effective  display 
— will  be  lacking.  VVe  do  not  wish  to  pose  as  carping 
critics  at  this  early  st.age,  before  the  opening  of  the  Exhibition 
itself,  but  we  must  say  that  a  valuable  opportunity  has  been 
lost  by  the  Organising  Committee  for  creating  a  good  impres- 
sion of  the  Exhibition  from  the  outset.  In  a  year  of  exhibi- 
tions there  is  plenty  of  material  to  go  upon.  The  Franco- 
British  Machinery  Hall  furnishes  a  good  example  in  contrasts 
— the  open  character  of  the  British  section  and  the  "cribbed, 
cabined  and  confined  "  nature  of  the  French  section.  We  are 
not  overlooking  the  fact  that  partition  erecting  proviiles  em- 
ployment, but  in  temporarily  giving  work  to  a  few  it  has 
damaged  the  interests  of  the  many.  Some  firms  exhibiting  at 
Manchester  have  resisted  the  tendency'  of  the  management  to 
encourage  partitions  by  insisting  on  an  open  stall.  They  will 
score  over  others  who  have  erected  really  beautiful  structures 
which  lack  dignity  and  lose  tiieir  attraction  because  of  the 
surrounding  welter  of  wooden  cubicles  and  unsightly  boxes. 
Had  the  exhibits  been  arranged  in  a  co  operative  spirit  on 
what  we  may  call  the  "open  access''  system — to  borrow  a 
public  library  term — the  Manchester  Exhibition  would  have 
gone  down  to  electrical  posterity  as  a  model  of  its  kind  and 
one  which  embodied  in  a  practical  manner  the  idea  of  eo  opera- 
tion rather  than  "dog-in-the-manger"'  competition. 

The  railway  arrangements  fcjr  Manchester  during  October 
will  be  found  on  another  page  of  this  issue. 


TYPEWRITING  AND  TYPESETTING   BY  WIRELESS 
TRANSMISSION. 


In  our  issue  of  May  1  last  we  described  a  .system  for  the  wireless 
transmission  of  photographs,  invented  by  Mr,  H.  Ivnudsen,  llii'  jirin- 
ciple  of  which  was  the  "  dusting  "  of  a  photographic  negative  with 
a  metallic  powder  so  as  to  raise  the  dense  parts  of  the  negative. 
When,  tliereforc.  a  style  was  passed  over  the  negative  in  a  series  of 
con.secutive  parallel  paths,  it  elcsed  the  relay  circuit  controlling  the 
transmitting  instrument  in  ])assing  over  the  raised  parts  of  the 
negative.  In  this  way  impulses  were  sent  to  the  receiving  instru- 
ment, where  a  coherer  served  to  impress  them  on  the  relay  circuit 
controlling  a  similar  style,  which  was  ]ia.ssed  over  a  glass  plate  w  ith  a 
blackened  surface,  and  pressed  upon  the  latter  whenever  the  coherer 
resi)oii(led  to  the  transmitter.  The  two  styles  were  kept  in  synchron- 
ism, and  the  style  of  the  receiving  instrument  being  fixed  normally 
in  a  raised  ])osition,  i.e..  only  lowered  on  the  reeeiiit  of  each  impulse, 
traced  out  a  "  negative  "    of  llie  original  picture. 

At  the  demonstration  of  this  apparatus  which  took  place  a  few 
days  previous  to  the  aljove  date.  Mr.  Ivnudsen  made  the  interesting 
announcement  that  he  hoped  to  be  able  to  set  type  on  a  Linotype 
machine  liy  wireless  means.  This  forecast  was  to  some  extent 
realised  by  a  second  demonstration  which  took  place  at  the  Hotel 
Cecil  on  Thursday  last  week.  .After  giving  a  further  exhibition  of 
the  method  of  transmitting  photographs,  .Mr.  Kiuidseii  removed  the 
]ihotogra|)hic  transmission  aeees.sories  from  his  machines,  ami  lifting 
in  their  |>la(^e  a  key  board  on  the  transmitter  ami  a  typewriter  in 
conneetioii  with  the  receiver,  successfully  reeeiveil  on  the  typewriter 
a  message  tapped  out  on  the  transmitting  keys. 

.\t  this  stage  it  is  necessary  to  explain  that  the  apparatus  .shown 
was  by  no  means  intended  to  be  the  lin.il  apparatus  suggested  by 
the  inventor,  but  only  a  model  lilt<'d  for  eonvi'uienee  to  his  photo- 
graphie  transmission  apparatus  for  demonstration  purposes.  Mr. 
Knvidseii  is  at  present  only  completing  the  details  of  his  actual 
apparatus,  which  he  hoiM-s  to  lie  able  to  exhibit  in  operatioit  at  an 
early  dale.  SullieienI  was  shown,  however,  to  demonstrate  the 
pruelieability  of  the  arrangement,  llioiigh  it  was  evident  that  il.s 
utility  is  not  as  great  as  might  have  been  expected.  The  principle 
of  the  arrangeini'ut  is  as  follows:  On  the  tr.nnsmittiug  instrinneiit 
a  small  carrier,  to  which  islixed  a  eonlnet  spring,  passes  over  a  series 
of  slops  representing  the  letters  of  the  alphabet,  whilst  a  similar 
enrrier  moves  in  synehroiiism  over  a  series  of  I'ontaets  in  the  receiving 
insti  urninl.  Any  impulses  sent  from  the  transmitter  at  any  parlicu- 
liir  position  of  the  earlier  operate,  by  means  of  a  coherer  and  relay. 
a  solenoid  connected  to  the  corresponding  eontaet  of  tlie  receiver. 
This  solenoid  sucks  down  a  small  iron  plunger  on  to  the  particular 
liver  of  the  typewriter  and  so  reeord.t  the  individual  letter  of  the 
iilphabet  sent. 

The  impulses  are  not  tranHinilled  by  the  depression  of  the  keys 
.it  the  transmittini;  instrument      in  faet  the  kevs  for  several  letters 
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may  be  siKTo,s,sivi'ly  ilcprcsst'd  liefori-  the  carriayo  with  its  ooiitact- 
iiiaker  passos  nvor  them.  T)ie  process  of  workiiif;  is  as  follows:  — 
(•ii  (lepressinj;  a  key  of  llie  transmitter  key  board,  a  small  pin  is  raised 
and  left  in  the  path  of  the  eonlael -maker.  In  passing  over  this  pin 
and  elosinp  the  indnetion  coil  circuit,  thus  jjiving  the  necessary 
waves,  the  contact-maker  pu.shes  the  pin  down  into  its  normal  position 
and  pa.sses  on  to  any  either  pins  which  may  be  raised.  The  contact 
carriage  is  fixed  to  an  endless  band  pa.ssinc  over  rollers  and  driven  by 
a  small  motor  or  clockwork,  so  that  after  pa.s.sing  over  the  whole 
series  of  pins  it  returns  underneath  to  the  starting  position.  An 
important  point,  and  one  which  olniously  lowers  the  speed  of  trans- 
mi.ssion.  is  that  a  complete  cych'  of  the  contact  maker  is  neces,>iary, 
if  a  letter  is  immediately  repeated.  Similarly,  the  process  is  slow  if 
the  letter.s  in  a  word  are  arranged  in  the  rever.so  order  to  the  keys. 
Thus  if  the  keys  were  arranged  in  the  usual  alphabetical  order  from 
A  to  Z.  the  word  "'  Beoin  '  could  be  transmitteil  by  one  cycle  of  the 
contact  maker,  since  the  letters  would  be  reached  successively  in 
passing  forward  along  the  key  board,  whilst  the  word  "  Trikd  " 
would  require  .">  cycles  of  the  contact-maker,  as  only  one  letter  could 
be  transmitted  in  each  cycle,  the  letters  in  the  word  being  in  the 
reverse  direction  to  the  arrangement  t)f  the  keys. 

This  difficulty  has  been  niinimi.sed  t<i  some  extent  by  the  inventor, 
as  in  his  actual  machine  three  contact-makers  will  l)e  spaced  round  the 
moving  banil.  and  will  move  at  a  considerable  speed  over  the  eoritaets. 
Also  two  or  three  keyboards  may  be  fitted,  as  it  were,  in  series. 
Even  .so,  however,  it  is  obvious  that  the  rate  at  which  words  can  be 
spelt  out  will  be  slow. 

An  important  point  is  the  accurate  synchronising  of  the  trans- 
mitting and  receiving  ap]>aratus.  This  is  provided  for  by  stopping 
both  the  moving  bands  after  each  cycle.  The  transmitter  band  is 
re-started  automatically  by  the  clockwork  movement  after  a  jjause, 
and  sends  an  inipul.se  which  immediately  .starts  the  band  of  the 
receiving  instrument.  In  this  way  slight  differences  in  speed  of  the 
two  bands  do  not  result  in  cumulative  errors. 

From  this  brief  description  of  the  experimental  apparatus  shown, 
it  will  be  seen  that  by  sul)stituting  a  Linotype  machine  for  the  type- 
writer, it  is  possible  to  set  up  tyjie  by  the  wireless  transmission  of 
impulses,  but  it  is  obvious  that,  with  the  system  described  above,  the 
])rix"ess  must  be  slow,  and  we  doubt  if  its  advantages  are  very  great, 
since  much  editorial  revision,  as  well  as  expansion  and  abstraction, 
is  usually  reipiired  in  preparing  manuscripts  or  messages  for  the 
printer.  It  must  be  admitted,  however,  that  the  system  is  in- 
genious, and  we  wish  Mr.  Knudsen  every  .success  in  the  perfection  of 
his  invention,  which  for  certain  classe.s  of  printing  and  newspajier 
work  would  find  considerable  use. 


THE  PROPOSED   ELECTRIFICATION   OF  THE    MEL- 
BOURNE SUBURBAN  RAILWAYS. 


In  our  last  issue  we  gave  a,  lirief  abstract  of  the  report  of 
Mr.  t".  H.  Merz  on  the  proposal  to  convert  the  suburhaii  raihvay.s 
of  Melbourne  to  electric  traction.  In  view  of  the  importance  of 
thi.s  subject  at  the  present  time,  we  are  pleased  to  be  able  to  give 
the  following  additional  particulars  from  this  report  : — 

The  primary  cthject  of  the  report  is  to  determine  whether  the  sidisti- 
tiilion  of  electric  traction  for  steam  traction  on  the  .McU)ouriic  suhiii'han 
system  is  tinancially  jnstiliahle.  Tliis  involves  a  tiecision  as  to  how, 
from  an  engineering  point  of  view,  such  a  cliange  should  be  carriefl  out, 
and  the  consideration  of  tlie  advantages  it  olTcrs  the  public.  The  work, 
is  divided  into  three  progressive  stages,  in  order  to  facilitate  the  flisciis- 
sion  of  various  tpiestions,  as  follows  : — iStage  I. — The  Port  iMelhonrne. 
.St.  Kiltla,  Sandringhani  and  Broa<l  Meadows  branches;  route  length  2!l 
miles.  Stage  II. — Stage  I.  and.  in  addition,  the  Catnltcrwcll  and  W'il- 
liamstown  branches  ;  rout*-  It-ngth,  (i.~i  miles.  .Stage  III. — The  complete 
scheme,  including,  in  atldition  to  Stage  II..  the  Sunshine,  C'oburg.  Preston, 
Heidelberg.  Dandenong  and  Ahirdialloc  branches;  route  length.  124 
miles.  While  separate  estimates  are  given  for  the  conversirin  of  the 
I'ort  .Melbourne  and  St.  Kilda  branches  only,  it  is  recommended  that 
nothing  less  than  stage  I.  be  first  converted. 

The  report  is  divided  into  five  sections  : — (a)  The  general  problem 
antl  the  system  of  electrii'  traction  recommended.  (/>)  Power  profinction 
and  the  supply  of  power  to  the  trains,  (r)  Rolling  stock  for  electric 
service,  (rfl  Incidental  considerations,  (i)  Estimates  of  capital  outlay. 
revenue,  and  exi>enses  and  conclusions.  Besides  giving  estimates  of  the 
result  of  operating  the  whole  system  electrically,  the  Report  gives  detailed 
estimates  for  the  different  stages. 

In  the  introductory  letter  Mr.  Merz  points  out  that  the  steady  growth 
of  the  suburban  tratfio  will  make  it  necessary  for  the  railways  to  provide 
additional  facilities  before  very  long,  in  any  case,  and  the  present  is  there- 
fore a  good  time  for  examining  th<'  possibilities  of  electric  traction.  So 
many  heavy  suburban  lines  in  Europe  and  America  have  been  converted 
to  electric  traction  that  there  is  nothing  experimental  about  the  present 


proposal  and  the  results  obtained  on  these  other  .systems  enable  a  pretty 
close  estinuite  to  be  made  of  the  results  obtainable  in  .Melbourne. 

Mtfhoiiniv  Niihiirhdn  Syxliin. — The  Report  shows  lh.it  the  .Melbourne 
suburban  sy.steni  is  a  very  much  more  important  part  of  the  railway 
system  as  a  whole  than  is  the  case  in  most  great  cities  and  this  is  clearly 
)iroved  liy  the  following  table  : — 

Table  I. —  Victorian   Hnilways — Aniihisin  oj  PunKoiger  Triifpr. 

^'ear  eiuled  June  30,         Track  Train         Passenger     Passenger 

1906,  mileage.        mileage.       journeys.       receipts. 

Suburban    sv.stem* 2!IS  2.772.fi(>0  '50.477.123      £^^^r,.(■,^^9 

HciUHining  system  4,(lfMi  4.080.13.-)   i    .■>.21H.2.->2        !tt)3.1I8 

Total      4,304  (i,S.52.S04  ,  t>4.<>!ir).37.')    £1,4!IH,7S7 

Suburban  percentage  ,..■       (ii»2  405        |        92-0  31I-7 

While  possibly  the  Melbourne  system  is  not  unic|ue  in  this  respect,  it  is 
doubtful,  he  say.s.  if  on  .any  other  large  railway  system  the  metropolitan 
traffic  forms  so  large  a  proportion  of  the  whole  passenger  business  dealt 
with,  cither  as  regards  train  mileage  or  receipts.  In  numbers,  of  course, 
the  suburban  trains  exceed  tlie  other  trains  in  mo^t  great  cities,  but  while 
in  London,  for  instance,  the  long-distance  trains  entering  the  metropolis 
on  an  ordinary  day  number  about  .500  out  of  a  total  of  S.OOO  or  some 
0  ]ier  cent.,  in  Melbourne  they  form  only  4  o  per  cent,  of  the  total.  The 
best  comparison  is  that  of  the  train  mileage  :  if  all  the  railways  having 
termini  in  London  be  considered,  it  will  l«c  found  that  the  suburban  train 
mileage  on  those  railways  is  less  th.in  20  per  lent.  of  their  total  train 
mileage;  in  New  York  the  proportion  is  even  less.  In  \'ictoria.  how- 
ever, the  suburban  train  mileage  forms  as  much  as  40  per  cent,  of  the 
total  train  mileage.  In  short,  whereas  in  Europe  and  America  the  subur- 
ban passenger  business  of  the  chief  railways  is  in  general  of  less  impor- 
tance than  the  main  line  business,  the  \'ictorian  Railway  system  may  be 
considered  as  divided  inco  two  parts — the  suburban  and  the  remainder. 
The  lay-out  of  the  system  bears  witness  to  the  great  imiiortanee  of  the 
suburban  business,  special  and  distinct  tracks  for  the  radial  lines  having 
been  laid  right  into  the  city  to  a  greater  extent  than  in  any  other  ])lacc. 

The  preponderance  of  suburban  passenger  traffic  over  the  country 
traffic  has  continued  for  some  years  in  Melbourne  and,  looking  as  far  as 
possible  into  the  future,  it  appears  likely  to  continue.  This  .seems  to  bo 
due  :  Firstly,  to  the  large  population  of  Mclbouine  (520,400)  compared 
with  that  of  the  whole  State,  amounting  to  42-5  per  cent,  as  compared 
with  London  20  per  cent.,  Edinburgh  7-3  per  cent.,  Paris  (i-9  per  cent, 
and  Berlin  5  per  cent.  Secondly,  to  the  fact  that  |ieo|ile  live  away  from 
the  centre  of  the  city  and  are  scattered  over  a  wider  area  than  is  general 
even  in  American  cities,  and  certainly  to  a  greater  extent  than  is  usual  in 
England  or  fs-rn  on  the  Continent  of  Europe.  This  is  a|iparent  from  the 
density  of  population  which,  in  Melbourne  is  2.004  jier  square  mile  as 
against  9.510  in  Greater  London.  11.195  in  New  York.  19,000  in  Edin- 
burgh, and  a  still  greater  density  in  Paris  and  Berlin.  In  Sydney.  Perth 
and  Wellington  the  po])ulations  are  all  denser  than  in  Melbourne, 
Thirdly,  in  large  measure,  to  the  fact  that  a  large  part  of  the  business 
which,  m  a  European  or  American  city,  would  be  dealt  with  liy  electric 
tramways  or  separate  electric  railway  systems  is  dealt  with  in  .McHiourne 
by  the  suburban  railways.  In  London  the  suburban  systems  th.it  form 
part  of  main  line  railways  carry  less  than  one-fourth  of  the  total  suburban 
passenger  traffic,  the  remainder  being  handled  by  separate  and  exclusively 
suburban  railway  .systems  and  by  tramways  and  onmibuses.  In  Sydney 
the  suburban  railways  carry  only  one-fifth  of  the  total  suburban 
traffic  and  account  for  less  than  one-third  of  the  total  revenue  from  the 
suburlian  passenger  business,  in  Paris  and  New  York  the  ordinary  rail- 
ways carry  an  even  smaller  proportion  of  the  total  suburban  traffic  of 
tho.se  cities  ;  in  Melbourne  out  of  the  total  traffic  handled  by  th<'  tram- 
ways and  suburban  railways,  the  railways  now  account  for  more  than 
one-half.  This  in  spite  of  the  fact  that  the  cable  tramway  .system  in 
Melbourne  is  really  exicUent.  The  fact  that  the  tramway  system  is  a 
cable  system  is  no  doubt  in  favour  of  the  suburban  railways  securing  a 
larger  proportion  of  the  longer  distance  suburb.m  traffic  than  would  Ijc 
the  case  if  the  tramways  were  electrically  operated.  This  arises,  not 
only  from  the  higher  speed  possible  with  an  electric  tramway  system  in 
the  outskirts,  but  also  because  a  cable  tramway  system  is  necessarily 
restricted  in  regard  to  facilily  of  extension  and  aliility  to  deal  connner- 
cially  with  light  and  iufrcipicnt  traffic-.  .\  cable  tramway  is  exi>ensivc 
to  build,  and  hence  unremuncrative  to  operate,  unless  there  is  a  demand 
for  a  more  frec|ueut  service  of  cars  than  is  the  case  on  the  outskirts  of  a 
large  town  These  drawbacks  of  a  cable  system,  viz..  the  high  first  cost 
and  the  difficulty  of  extending  it  and  of  operating  it  econondcally  with  an 
infrequent  service,  prevent  new  lines,  and  espcciaJly  long  lines,  being 
built  so  readily  as  with  an  electric  system. 

The  growth  of  travel  in  .Melbourne  and  suburbs,  except  during  the 
dejircssion  in  1902-4  has  been  continuous  and  marked  ;  thus,  whilst  1.59 
journeys  per  amuim  per  head  of  population  were  made  on  the  railways 
and  tramways  in  lSi»S  with  an  average  receipt  of  £11)4  per  annum  per 
head  of  piquilation.  these  figures  in  1907  were  23(i  and  £2-20  respectively, 
the  pa.s.sengcr  journeys  per  amuim  on  the  railways  having  increased  from 
38,»12,2t)3  to  04,102,344  and  on  the  tramways  from  30,245,280  to 
60,.5,58,098  during  the  above  period. 

Electrical  operation  nece.ssitates  a  higher  capital  expenditure  than 
steam  operation  but  it  gives  a  considerable  saving  in  operating  expenses 

*  The  figures  given  for  the  suburban  system  in  Tabic  I.  include  the 
returns  for  race  and  special  traffic,  and  also  those  for  certain  outlying 
sections  not  comprised  in  Stage  III.  above,  viz..  Sunshine  to  St,  Albans, 
Heidelberg  to  Eltham,  and  Mordialloc  to  Frankston. 
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autl  many  other  advantages,  of  hIiicIi  the  pri!ui|ial  are  as  follows  : — 
From  /lie  I'lih/ic  Point  of  \'icw. — (1)  Regular  and  more  frequent  service 
tjiroiighoiit  the  day.  (2)  Greater  punctuality,  due  to  the  greater  ability 
of  an  eleetrie  li-ain  to  make  up  lost  time.  (3)  (ieneral  inii>rovemont  in 
the  smoothness  and  safety  of  working,  due  to  the  automatic  controlling 
devices  whose  adoption  usually  accompanies  electrification.  (4)  Pre- 
vention of  fires  on  jiroperty  adjacent  to  the  line  arising  out  of  s]>arks 
from  locomotive  u]itakes.  (5)  Practical  abolition  of  smoke,  steam  and 
dust,  and  a  great  reduction  of  noise,  (fi)  Possibility  of  shortening]  the 
time  of  journeys  below  any  thing  ]30ssible  with  steam.  (7)  Improved 
lighting  and  cleanliness  of  carriages  and  stations.  (S)  Satisfactory  regu- 
lation of  the  heating  of  coaches.  From  the  linilu'di/  Manager's  Point  of 
View. — ( 1 )  Higher  schedule  speed,  enabling  a  larger  mileage  to  be 
obtained  from  a  given  amount  of  rolling  stock  and  a  greater  number  of 
trains  to  be  operated  over  a  given  length  of  track.  (2)  Continuous  and 
regular  movement  of  trains  and.  in  consequence.  (3)  More  economical 
employment  of  train  crews.  (4)  Greater  flexibility  in  making  up  trains 
to  meet  the  varying  requirements  of  the  traffic.  i-)0t!t  throughout  the  day 
and  on  special  occasions,  such  as  race  days.*  (o)  .Ability  to  reverse 
trains  at  termini  immediately  without  engine  shunting,  thus  reducing 
the  time  wasted,  the  tracks  occupied  and  the  signal  and  point  movements, 
and  entirely  dispensing  with  shunting  locomotives  and  in  consequence.* 
(f>)  Increase  in  capacity  of  termini,  and  jiostponement  of  terminal  exten- 
sions.* (7)  Elimination  of  the  lighting  up  of  locomotives,  and  of  the 
inefficient  water,  coal  handling,  auxiliary,  lighting  and  heating  appli- 
ances. (8)  Use  in  the  power  station  of  a  cheaper  fuel  than  can  be  used 
in  locomotives.  (9)  Supply  of  electric  power  at  a  low  price  available  for 
a  number  of  ]iurposes.  such  as  railway  worksho]is.  cranes  and  capstans, 
for  which  an  indejiendent  installation  would  not  be  justifiable  or  econo- 
itdcal.  (It))  Reduction  in  repairs  and  an  increased  life  of  track  due  to 
the  weight  of  the  tlriving  machinery  being  distributed  throughout  the 
train  instead  of  being  concentrated  as  in  the  .steam  locomotive.*  (11) 
Reduced  cost  of  painting,  and  increased  life  of  metallic  structures  near 
the  railway  due  to  absence  of  corrosive  fumes.  From  n  Profit  Point  of 
Vietv. — (1)  Reduction  of  operatuig  expenses  even  for  the  same  train 
mileage,  and  considerably  greater  saving  in  the  ex]>cnses  per  train  mile 
when  the  mileage  is  increased.  (2)  Increase  of  revenue  due  to  an  increase 
of  traffic.  (3)  Improved  earning  power  of  capital  sunk  in  lines,  stations 
and  rolling  stock,  due  to  the  increased  traffic  capacity,  thus  saving 
capital  expenditure  which  would  otherwise  be  necessary  to  meet  growth 
of  traffic.  The  problem  to  be  decided  is  how  far  these  advantages  will 
counterbalance  the  large  capital  expenditure. 

Schedule  Speeil. — The  characteristic  feature  of  electrical  operation 
is  the  possibility  of  increased  schedule  speed.  The"  average  length  of 
run  on  the  llelbourne  sy.stem  is  about  five-eighths  of  a  mile  and  the 
average  time  taken  rather  more  than  2J  min.  With  electrical  operation 
it  would  be  possible  to  accelerate  the  trains  much  more  rajiidly  than  with 
steam  and  reduce  this  to  about  2  nun.  Numerous  attempts  have  been 
made  on  other  railway  systems  to  obtain  high  acceleration  with  steam 
locomotives  but  it  has  not  been  very  satisfactory.  In  actual  operation 
it  is  usual  to  take  advantage  of  the  high  acceleration  possible  with  electric 
traction  and  for  economy's  sake  to  accomplish  as  much  as  possible  of  the 
run  by  cotisting.  It  is  alwaj's  possible  in  emergency,  as  when  it  is  desii'ed 
to  make  »]>  time,  to  cut  down  coasting  and  keep  the  current  on  until  the 
brakes  are  applied.  The  present  schedule  speed  of  the  Melbo\irne  system 
averages  about  I(>  miles  an  hour  and  with  electric  traction  it  is  ])ro]josed 
to  increa.se  it  to  20  miles  an  hour.  Tabic  II.  shows  how  this  compares 
with  other  electric  railwavs. 


Table  IT- — Schedule 


Speed  find   Length  of 
Electric  liailways. 


Average   Sun  on    IV(r!o«-« 


Railway. 


Uostoii  Elevated  

Central   London    

Lancashire    &    ^'orkshire    (Liverpool    and 

Soutjihort)     

Liver  pur  )I   Ovei'head 

London   .Metropolitan    District    

.Manhatlan   Elevated    

New   York  Central  (New  V'ork)    

New    ^'ork  Subway , 

NorllilCaslerii  (Tynenioutli   liranclivs)    ., 

Norlli-WcMtern    ICIi'valed  (Cliicago) 

Prussian  Slate    I'.lys  (Hamburg  .Miona). 

PeiHiHylvania    Kailri.ad   (West   .Icrsi'y) 

Paris  Metropolitan  

To  obtain  this  increaHod  Hchcdule  speed  the  trains  must  beslarlcil  itutn- 
rapidly  but  (he  acceleratiftn  niusi  u'lt  be  so  great  as  to  be  uncomfortalilr 
lo  the  passengers  or  to  cause  the  wheels  lo  slip.  The  general  priitciplcs 
hitherto  diHeUHiwrl  apply  to  electrical  operation  whatever  the  Kyslem  — 
whether  loeonuilive  or  midtiple-iinit.  third  rail  or  overhead  wire,  dirc'cl 
or  iilternnlingciMTent.  The  selection  from  these  of  the  parlieidar  system 
(o  he  adopted  recpilres  a  elcise  considc-nition  of  the  relative  eapitid  and 
annual  cohXh  and  local  conditions, 

Nt/Hlim  III  Train  ()iHriilion.—](  the  Hiihurlmn  railways  be  converted  to 
eleetrie  traction  (he  systom  which  it  lit  recommended  should  be  iidoplcd 

*  Thin  n.HHHmcM  the  adoption  of  the  "  multiple  unit  "  hyslem  of  elcc- 
trieiil  o|icrnll(in. 


I.iength 

Av.   dist. 

Sched. 

of  single 

between 

speed 

line 

stops 

(miles 

(miles). 

(yards). 

per  hr.). 

10 

2,400 

130 

n 

840 

14() 

(i!) 

2,2'.H) 

:iiii» 

13 

1)70 

mil 

51) 

1.042 
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55 
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73 
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25 
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45 
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30 
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is  that  known  as  the  multiple-tmit  system  of  train  o]>cration.  One 
advantage  of  using  this  system  compared  with  using  an  elcc  trie  loco- 
motive to  draw  a  train  in  the  ordinary  way.  as  with  steam  traction,  is 
that  a  train  of  any  desired  size  can  be  rapidly  made  up  with  the  c  ertainty 
that  the  motor  cipiipment  will  be  sufficient  to  draw  it.  A  loconU)tive.  on 
the  contrary,  is  designed  for  a  given  speed  and  weight  of  train  and  has 
often  too  much  or  too  little  weight  to  pidl — hence  multi]>lc-unit  opera- 
tion tends  to  much  greater  jnuictuality.  .Another  great  advantage  of 
multi]ile-unit  operation  com]>ared  with  the  use  of  a  locomotive  is  that  at 
crowded  termini  when  the  direction  of  the  train  has  to  be  reversed,  it  is 
only  necessary  for  the  niotorman  to  change  into  the  driving  cab  at  the- 
reverse  end.  There  is  no  locomotive  to  be  shunted.  -Again,  if  it  be 
necessary,  owing  to  the  variations  in  the  amount  of  traffic,  to  reduce  the 
capacity  of  any  train,  the  unnecessary  coaches  are  uncouiiled  and  the 
reduced  train  proceeds  into  traffic,  the  uncoupled  portion.  o]ieratcd  from 
one  of  its  own  driving  cabs,  being  run  into  a  siding  without  the  aid  of  any 
shunting  locomotive.  The  normal  train  recommended  by  Mr.  Merz  for 
Melbourne  would  be  made  tip  of  an  eqiuil  number  of  motor  and  trailer 
coaches — that  is  to  say.  the  unit  is  a  two-coach  train.  On  outlymg 
routes,  of  course,  the  traffic  will  sometimes  be  dealt  v.ith  by  a  single- 
coach  train,  but  on  busy  routes,  especially  at  morning  and  evening,  the 
trains  will  consist  of  two,  foiu",  six  or  eiglit  coaches. 

Proposed  Train  Service. — This  de])ends  upon  the  grov/th  of  traffic- 
The  Government's  railway  department  estimates  that  by  the  year  H112. 
the  first  complete  year  of  electrical  operation,  the  traffic,  if  steam  work- 
ing be  retained,  will  have  increased  by  20  per  cent.,  but  that  if  electric 
operation  be  ado]ited  the  increase  will  be  not  less  than  25  per  cent.,  possibly 
more.  .\  timetable  has  therefore  been  prepared  on  this  basis,  and  is  given  in 
theRe|iort.  It  shows  the  number  of  trains  per  day  for  the  various  routes  in 
1!H)()  with  steam  service,  and  in  1912  with  electric  service — the  latter 
figure  in  many  cases  being  about  double  the  former;  also  the  average 
time  per  journey  and  the  percentage  increase  in  schedule  speed,  this 
varying  from  10  to  3(>  per  cent,  and  averaging  23  per  cent. 

There  is  one  feature  of  electrical  operation  to  which  special  attention 
has  been  devoted  in  drawing  'up  [this'  timetable  and  that  is  the  desir- 
ability of  keeping  a  uniform  and  frecpient  service  of  trains  on  each  line 
throughout  the  day.  It  is,  of  course,  necessary  to  insert  additional 
trains  at  the  busy  times,  and  this  has  been  done,  but  as  electrical  work- 
ing, compared  with  steam  working,  allows  of  such  a  uniform  service  of 
trains  being  run  at  a  minimum  of  expen.se.  it  is.  in  the  opinion  of  .Mr. 
Merz.  very  desirable — in  fact,  essential — that  such  a  uniform  and  frecpient 
service  should  be  maintained  throughout  the  day.  This  is  obviously  a 
great  convenience  to  the  travelling  public  :  they  can  rely  on  catching  a 
train  without  having  to  consult  a  timetable  and  are  encouraged  to  travel 
at  all  times — not  merely  at  the  accustomed  times  of  rush  traffic  but 
during  the.  at  present,  slack  portions  of  the  day.  .-Xpart  from  this  con- 
venience to  the  public,  it  is  most  profitable  to  the  railways  to  encourage. 
as  far  as  possible,  travelling  at  times  of  light  traffic.  Every  additional 
train  run  at  busy  times  ultimatel}-  means  additional  capital  exiiendituro 
and  operatingex])enses  on  jiowcr  station,  feeders,  sub-stations  and  rolling 
stock  ;  it  also  results  in  difficulties  in  arranging  for  the  necessary  motor- 
men  and  guards.  Such  additional  trains,  however,  are  neces.sary  since 
it  is  the  duty  of  the  railway  to  cope  with  the  traffic  piTsented,  but  the 
capital  having  been  cuice  spent  very  little  extra  expense  is  entailed  by 
maintaining  a  uniform  and  regular  service  throughout  the  day.  Such  a 
service  uncloublcdly  jircunotcs  travel  during  the  slack  hours  when  every 
additional  ]iasscnger  represents  revenue  which  is  practically  all  prolit  as 
ccuniiarcd  with  additional  passengers  carried  during  rush  hour.s.  This — • 
the  ditlerence  between  the  protit  made  out  of  a  passenger  depending  upon 
the  hour  of  the  day  at  which  he  travels — is  true  of  all  systems.  Im(  the 
difference  is  greater  with  electrical  working  than  with  steam  working, 
because  with  electrical  working  the  capital  charges  (which  depend  upon 
the  maximum  rather  than  upon  the  average  lialtic)  are  of  nioic  impor- 
tance rclalively^io  the  cc]ieraticui  expenses  than  lliev  are  willi  steam. 
.•\gain.  with  electrical  opc-ratiou.  and  especially  with  (lic>  miilliplc-unit 
system  which  .\lr.  .Mcrz  recoiumends  for  the  operalicm  of  the  suburban 
service,  it  is  po.ssible  to  run  short  trains  at  regular  and  frec|nenl  intervals 
with  maximum  economy.  With  electrical  wcirkiiig.  (herefore,  a  frecpient 
service  should  be  maintained  Ihroiighoiil  (he  day. 
(To  be  coiulitih'd). 


CORRESPONDENCE. 


KLECT1U)LYTIC  EXTK.\CTION  OF  COlTFJi.. 

TO  THK  KDITOU  OF  THK  ELKCTUICIAN. 

Si  I!  :  My  ulli'iition  lias  lieoii  diawit  to  llio  diiim  Afr.  Scott 
Aiiilorsoii  is  iiiakin,^  to  have  solved  the  iirolilcni  of  extr^tcting 
co])|ici-  from  its  oro  liy  a  wet  inolliocl  ;mcl  tecovoriiii?  tlio 
copper  fioni  the  solution  liy  elccttolysi.o.  In  the  aeccuitita 
that  have  been  ]ml)lisheil  he  does  not  i,'ive  any  indication  of 
liow  the  inlioieiit  dilliciilties  have  been  oveicoinc— vi/..,  tlio 
roasting  of  the  ores  aud  the  pmilicalion  of  the  cleetiolyte. 

Thei'o  is  nothing  new  in  tiie  four  operations  described  by 
Mr.  Scott  Anderson— namely,  erusliing,  roa.sling,  lixiviation 
and  electro  depositing. — I  am,  etc., 

Westminster,  S.W.,  Sept.  17.  Siiki!AI!TiCo\vi-i;i!  Cui.k.s. 

[Wo  quite  agree  with  the  remarks  of  Mr.  Cowpcr  Coles. 
Ell.  E.] 
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SV.MIJOLS  FOR  rilVSICAL  QUAXTITIKS. 

TU   THE   EDITOR   OF  THE    ELKCTKICIAN. 

Siu  :  Now  that  there  has  been  some  oppoitunity  for  dis- 
cussing this  (inestion  may  I  tie  permitted  to  summarise  the 
arguments  that  have  been  raised  for  and  against  the  creation 
of  now  symbols  '. 

The  most  common  objection  is,  "  They  arc  like  Chinese 
characters;  we  could  never  remember  them.'  But  there  is  no 
necessity  to  remember  them.  How  many  of  us  can  remember 
wiia*.  symliol  IJmkine  uses  for  kinetic  energy  !  Is  it  not  surti- 
cient  if  we  see  it  when  we  refer  to  his  book  ?  Every  con- 
iideratc  writer  to-day  gives  a  list  of  tiie  symbols  which  he 
uses.  If  cvciy  writer  used  the  same  symbols  wc  should  soon 
become  familiar  with  those  with  wliich  we  were  most  concerned, 
and  for  the  rest,  wo  could  refer  to  the  list  just  as  at  present. 

Some  objectors  do  not  see  why  the  I'st  wc  have  at  present  is 
not  sufficient.  Let  them  try  to  make  up  a  list  of  symbols  for 
the  200  physical  quantities  for  which  symbols  are  wanted. 
After  they  have  satisfied  themselves  (if  sucli  a  thing  is  pos- 
sible) let  tiiem  try  to  convince  some  one  else  to  adopt  that  list. 

There  are  about  20  letters,  such  as  in  for  "mass,'  f  for 
"time,"  &c.,  upon  which  there  is  almost  universal  agreement. 
One  or  two  dozen  more  stand  a  fair  chance  of  being  agreed 
upon.  Ueyond  these  there  is  hopeless  confusion,  simply  because 
a'l  the  good  letteis  are  oxhaused. 

As  to  the  ditticulty  of  printing  new  symbols,  it  is  of  interest 
to  know  that  '!'>  of  the  leading  technical  journals  of  the  world 
published  an  article  containing  five  new  symbols  given  as  ex- 
amples without  an}- difficulty.  Several  of  them  have  expressed 
the  view  that  there  is  no  difficulty  from  the  printer's  jjoint  of 
view.  The  types  supplied  to  them — which,  by  the  way,  cost 
Id.  for  30 — were  all  of  the  same  size,  and  yet  each  paper 
printed  the  text  of  tiie  at  tide  in  its  usual  standard  type.  The 
publisher  of  the  E/cLimtcrhnische  Xdtschrift  thinks  that  there 
would  bo  no  difficulty  in  arranging  with  a  typefounder  to 
make  matrixes,  from  which  all  printers  could  be  supplied  with 
type.  Each  printer  would  keep  in  stock  those  types  which 
commonly  occurred  in  his  paper,  and  could  get  others  on 
short  notice.  About  .30  new  symbols  would  be  sufficient  for 
articles  on  electro  technical  science. 

Two  papers  have  objecterl  that  the  symbols  cannot  he  set  up 
on  a  Linotype  machine.  It  is,  however,  usual  at  the  present 
time  to  set  up  mathematical  expressions  by  hand. 

Several  critics  have  pointed  cut  that  the  new  symbols 
should  be  simple  and  bold  in  outline,  so  that  they  cannot  be 
Cisily  mistaken  for  one  another.  This,  of  course,  is  an  impor- 
tant matter  to  bear  in  mind. 

I  agree  with  M.  Galliot  that  the  name  of  the  symbol  should 
be,  where  possible,  the  name  of  the  physical  unit  represented. 
Where  the  name  of  the  unit  cannot  be  en]plo3'ed,  a  word  of 
one  syllable  might  be  chosen,  as,  for  instance,  "  stroke  "  for 
the  length  of  a  piston  stroke. 

Some  critics  say  that  the  number  of  symbols  required  would 
be  too  great.  As  to  that,  we  can  make  just  as  many  as  con- 
venient. The  symbol  -^  became  universal  almost  as  soon  as  it 
was  printed.  Ijet  us  have  a  few  more  as  good  as  that  one  ;  we 
are  badly  in  need  of  them. — I  am,  &c., 

Cheshire,  Sept.  19.  Milks  W.\lkki!. 


MUNICIPAL  TRAMWAYS  ASSOCIATION. 


Electric  Traction  in  the  Simplon  TunneL — The  Knijinccr 
reports  that  electric  traction  in  the  Simplon  Tunnel  has  proved 
80  satisfactory  that  the  Administration  of  the  Swiss  Bundes- 
bahnen  has  decided  to  [)urchase  the  fixed  plants  as  well  as  the 
four  electric  locomotives  built  by  the  firm  of  BrownlJoveri  on 
the  moilel  of  the  Italian  "  Zara  "  type  of  locomotive.  Messrs. 
Brown-Bovcri  had  undertaken  to  provide  the  electrical  ])lant 
and  to  restore  the  tunnel  for  steam  traction  if,  after  a  given 
period,  it  was  found  that  steam  traction  would  be  [ireferable. 
Experience  having  proved  that  the  electrical  system  was  satis- 
factor}',  the  general  management  saw  no  reason  why  it  should 
not  be  continued.  The  cost  of  electrical  haulage  is  higher 
than  the  average  costs  of  steam  traction,  but  against  this  dis- 
advantage is  the  important  consideration  that,  when  using 
steam  locomotives,  in  course  of  time  the  ventilation  becomes 
very  troublesome. 


SEVENTH  ANNUAL  CONFERENCE. 

(KUOM    oil!    OWN    ciilMIKSrciNHKNT.) 

Sotliniili'itn. 

Nottingham  has  been  the  centre  of  many  conventions  this 
year,  two  of  those  being  eh^ctrical  in  every  sense  of  the  term. 
The  annual  convention  of  the  I.M.E.A.  was  held  in  this  city, 
anil  proved  as  successful  as  its  predecessors^.  Now  Ihe  tram- 
way men  are  assembled  in  more  or  less  solemn  conclave,  and 
Nottingham  plays  the  part  of  host  again.  Des[)ite  this  strain 
upon  its  hospitality  the  200  tra?nway  engineers  now  in  the 
town  find  no  lack  of  welcoming  officials.  The  unial  com- 
pliments are  being  paid  each  other  by  tramway  managers,  and 
one  hears  di.scussions  of  time-worn  engineering  subjects  relat- 
ing to  tramway  afl'airs.  Like  the  convention  of  the  supply 
engineers  the  occasion  is  being  made  good  use  of  for  a  profit- 
able interchange  of  ideas  on  cruc'al  poiii's  of  tramway 
management,  brakes,  track  repair  and  mainteuanco,  &;.,  and 
many  interesting  opinions  are  advanced. 

The  Conference  opened  on  Wednesday  morning  with  a 
meeting  of  the  Executive  committee  at  the  Exchange  Hall  at 
10  o'clock.  This  was  immediately  followed  by  a  reception  by 
Aid.  J.  A.  H.  Green,  Deputy  Mayor,  who  was  supported  by 
the  Sherifi'and  the  Chairman  of  the  Ti-.imwjys  committee. 

Mr.  J.  Aldworth,  General  Manager,  Noilit.igham  Tramways, 
and  Piesidcnt  of  the  Association,  then  gave  his  address. 
I're.sidkntiai,  Address. 

Mr.  Aldwortli.  after  rcfcrrinp  to  tlic  growth  of  the  Association, 
suggested  that  the  time  had  now  arrived  when  the  status  of  the 
Association  should  be  raised,  and  that  the  Executive  Committee 
sliould  be  instructed  ti)  take  the  necessary  steps  to  secure  its  ine(.)r- 
poratiou.  In  tliis  way  the  A.ssociation  would  carry  more  weight 
when  dealing  with  matters  connected  with  Parliament  and  the  Hoard 
(if  Trade.  The  mo.st  important  (piestion  before  tlie  members  during 
the  year  had  l)een  that  of  brakes  and  safely  ajiplianecs  for  cars. 
The  Brakes  Cciramittcc  of  the  Association  had  held  many  meetings 
and  visited  many  undertakings,  besides  in.specting  uiunerous  design.s. 
so  that  it  was  lioped  the  results  would  tend  to  prevent  accidents. 

After  referring  to  matters  undei'  consideration  l)y  the  ICxecutive 
Committee,  and  to  the  good  relations  exi.sting  between  tramway  eom- 
niittees  and  their  employes.  "SXw  Aldworth  described  the  changed 
conditions  brought  about  by  the  modern  electric  tramways.  He 
considered  tliat  a  satisfactory  sign  of  the  times  was  that  much  less 
was  now  heard  of  the  demand  for  halfpenny  fares  and  stages,  although 
unfair  criticism  of  some  luidertakiiigs  apjjcared  in  the  Press  from 
time  to  time.  On  the  question  of  intercommunication  much  broader 
views  were  now  being  taken,  as  was  evidenced  by  the  continued  in- 
crease in  the  number  of  municipalities  which  had  entered  into  work- 
ing agreements  for  this  pur|>o.se. 

A  matter  deserving  of  serious  consideration  was  an  improved 
method  of  collecting  and  checking  fares,  which  must  be  sim|)Ie. 
efficient  and  cheap.  In  this  connection,  the  "  i)ay  as  you  enter" 
car  indicated  progress  in  Canada  and  the  United  States.  The  most 
important  requirement  of  a  successful  tramway  system  was  a 
thoroughly  good  permanent  way.  The  greatest  difficulty  oeeurriKl  on 
lines  which  had  been  in  u.se  for  some  year.s.  In  Nottingham  Ihe 
matter  had  received  very  careful  attention,  and  as  a  result  of  experi- 
ments, extending  over  several  years,  it  had  Ikhmi  decided  to  repair 
defective  joints  by  culling  away  the  worn  portion  of  the  thread  and 
inserting  a  Hat  plate  of  special  steel,  which  bridged  Ihe  rail  joint  and 
rested  on  both  rails.  The  ends  were  splayed  and  dovetailed  into  Ihe 
rails.  During  Ihe  three  years  since  Ihe  first  joint  was  so  treated  not 
a  single  plate  had  worked  loose,  nolwilhstanding  thai  there  had  been 
a  two  and  ahalf  miiuites  service  running  over  the  route. 

It  was  possible  that  we  ha<l  followi'd  .\nuriean  (iraclice  loo  closely, 
and  he  thought  that  there  wa.s  scope  for  investigating  the  advan- 
tages of  Ihe  "  bow  trolley.""  which  was  .so  largely  used  on  Ihe  Conti- 
nent, in  contrast  to  the  jiraelice  in  America  and  this  country. 

In  regard  to  the  petrol  motor  "bus,  the  general  verdict  was  un- 
favourable, and  although  the  lilectrobus  with  accumulators  was 
cleaner  and  more  conitortable.  there  was  much  uncertainly  as  to  the 
actual  cost  of  operation.  The'merits  of  the  "  trackless  trolley  car  "' 
were  now  receiving  careful  attention,  and  it  was  satisfactory  to  know 
that  one  of  lair  munici|)alilies  intended  giving  the  .system  a  trial, 
He  hoped  that  ere  long  we  should  be  in  possession  of  reliable  informa- 
tion es  to  thv  results  of  its  working  under  British  conditions.  If 
the.' :e  vehicles  could  he  made  to  pay  their  way.  and  at  the  same  time 
gradually  create  such  a  traffic  over  the  routes  on  which  they  were 
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used  as  would  justify  the  laying  down  of  tramways,  their  intiuduc- 
tion  would  prove  a  valuable  factor  in  the  extension  and  linking  up  of 
tramway  syste^ms.  Another  subject  which  was  becoming  more  and 
more  ui-gent  was  the  di-afting  and  adojition  of  a  new  series  of  bye- 
laws  and  regulations,  since  the  existing  ones  were  now  rather  out  of 
date,  and  he  hoped  that  the  members  of  the  Executive  Committee 
would  consider  this  matter. 

This  was  immediately  followed  by  a  Paper  on 

"Some  Through  Running  Problems  and  Their  Solutions  " 
by  -Mr.  H.  E.  Bl.\i.\  (West  Ham). 

.\lr.  Blain  classified  the  main  principles  upon  which  through- 
running  should  be  based  for  the  mutual  advantage  of  the  authorities 
concerned.  That  there  were  great  advantages  there  was  no  doubt. 
Jlr.  Stephen  Sellon  some  years  ago  had  given  figures  showing  the 
effect  of  introducing  through-running  between  Newcastle  and  Tyne- 
side.  Prior  to  the  arrangement  the  Newcastle  cars  in  one  month 
brought  48,79(1  passengers  up  to  the  terminus,  beyond  which  the 
Company  carried  11,414,  there  being  thus  37,382  who  did  not  get  on 
to  the  second  vehicle.  In  a  month  of  similar  season  conditions,  but 
afttr  through-running  facilities  had  been  provided.  48,409  passengers 
arrived  from  Newcastle  at  the  point  mentioned.  36,305  of  whom 
went  on  over  the  Company's  lines,  the  number  dropped  being  thus 
reduced  from  37.382  to  12,104.  Travelling  in  the  reverse  direction, 
16,070  passengers  were  carried  prior  to  through-running,  and  29,930 
afterwards.  In  the  case  of  Birmingham  and  Aston,  which  had  had 
tlu'ough-running  facilities,  a  break  at  the  boundary  became  necessary 
owing  to  the  electrification  of  the  steam  tramwa.vs,  and  the  number 
of  passengers  in  Aston  dropped  by  50  per  cent.  When  the  Edin- 
biu-gh  section  of  the  Edinburgh  and  Leith  Tramways  was  cabled,  the 
loss  of  traffic  to  the  two  tramways,  owing  to  the  cessation  of  through 
facilities,  amounted  to  £6.000  per  annum.  There  was  no  doubt  that 
one  of  the  strongest  rea.sons  for  the  establishment  of  a  Central  Traffic 
Roard  in  London  was  the  importance  of  through  running  and  the 
unwillingness  on  the  part  of  certain  authorities  to  provide  proper 
facilities  for  the  purpose. 

ilr.  Blain  divided  tlirough  running  agreements  into  fom'  classes 
as  follows: — (1)  Foreign  lines  leased  and  operated  by  another 
authority.  (2)  Cars  run  by  both  authorities,  and  each  j^assenger 
receiving  two  tickets.  (3)  Cars  rim  b\'  both  authorities  to  the  extent 
of  the  mileage  to  which  they  were  entitled,  the  respective  areas 
being  taken  to  be  of  equal  earning  value,  and  each  authority  retaining 
t  he  receipts  taken  on  their  own  cars.  (4)  Cars  run  l>y  both  authorities 
and  receipts  proportioned  upon  an  agreed  ba«ls. 

Details  were  given  in  the  paper  of  a  large  number  of  cases  f)f 
tlufpugh-running.  The  expedient  advocated  by  the  late  Mr.  ('.  R. 
HcMamy  thai  the  crews  of  through-running  cars  should  be  changed  at 
the  boimilary  Ix'twccn  the  two  districts  had  almost  entirely  fallen 
into  disuse.  .'\ft<'r  considering  exam|)les  in  each  of  the  classes 
above  mentioned.  .Mr.  Blain  gave  a  number  of  points  which  should  be 
considered  in  drawing  uj)  an  agreement  between  two  authorities. 

The  members  and  a  number  of  ladies  then  adjourned  to  the 
Victoria  Station  Hotel,  where  they  were  the  guests  at  a  lun- 
cheon given  by  the  >s"ottinghara  Tramways  committee.  The 
T)eputy  Mayor  presided,  and,  after  the  lloyal  toast,  proposed 
the  toast  of  "  The  Visitors,"  to  which  Alderman  II.  Linsley 
(Salford)  lesponded.  Mr.  A.  Baker  (Birmingham)  gave  the 
toast  of  "  The  Nottingham  Corporation  Tramways  Com- 
mittee," and  indulged  in  reminiscences  of  the  hoi.se  car  days 
in  the  city,  when  the  normal  .service  of  three  cars  was  doubled 
to  cope  with  the  enormous  cricket  and  football  crowds  to 
Trent  IJridge ! 

A  visit  was  paid  to  the  car  sheds  at  Trent  Itridge  during 
the  afternoon,  and  also  to  the  St.  Aim's  Well  power  slat  inn.  At 
the  former  jilaco  sevcial  interesting  tramway  novelties  were 
shown  in  operation.  One  of  these  was  a  rotating  advertising 
device,  inside  the  car  at  each  end,  which  comes  into  action 
when  the  driver  y)a8scs  the  first  notch  of  the  controller  at 
starting.  The  ap])aratu8  is  simple  and  inexpensive  and  should 
))rove  a  useful  source  of  revenue.  It  is  made  by  Messrs.  (Sent 
&  Co.,  of  Lcicoater.  In  another  part  of  the  thcil  a  motor 
planer  for  rail  joints  was  cxhil>itcd  by  the  fjailway  .t  General 
Engineering  Co.,  of  Nottingham.  The  object  of  the  planer  is 
to  recess  the  rail  to  a<lepth  of  about  ,;  in.  to  allow  of  the  inser 
tion  of  a  renewable  plate  over  the  joint  wbicli  may  have  be 
come  baclly  sunk  through  hammering.  The  plate  remove.^ 
this  ami,  should  it  in  turn  become  worn,  can  be  easily 
renewed,  as  it  is  merely  dovetailed  into  the  runtn'ng  tail. 
The  planer  is  a  portable  tool  which  can  be  operated  from  the 
trolley  wire  direct.     The   motor  develops    2?,    it  r..   and   we 


understand  that  a  plate  can  be  inserted  complete  (all  cleared 
away)  in  2i  hours.  On  a  car  running  up  and  down  the  shed 
was  shown  the  Freund  mechanical  track  brake,  which  was  des- 
cribed in  our  issue  of  September  11th. 

In  the  evening  the  members  were  entertained  b}'  the  Not- 
tingham Corporation  at  a  reception  at  the  Castle. 


THE  PHOTOMETRIC  STANDARD  OF  THE  NATIONAL 
PHYSICAL  LABORATORY.* 

BY    R.    T.    GLAZEBROOK,    M.A.,    D.SC,    F.R.S. 

The  photometric  standard  of  the  National  Physical  Laboratory  is  a 
10  c.p.  \'ernon  Harcourt  pentane  lamp  certified  by  the  Gas  Referees. 
The  light  given  by  any  flame  standard  of  this  kind  depends  to  some 
extent  on  the  pressure  and  humidity  of  the  atmosphere  in  which  it  is 
burning  ;  and  for  many  purposes,  in  particular  the  photometry  of 
glow  lamps,  it  is  necessary  to  specify  these  factors  with  care.  For 
gas  photometry  this  is  less  needed,  as  flame  lights  are  probably  all 
affected  in  the  same  direction  by  changes  of  pressure  and  moisture  ; 
hence  it  was  not  until  the  photometry  of  glow  lamps  became  import- 
ant that  careful  measurements  of  these  effects  were  made  in  the  first 
instance  by  Dr.  Liebenthal  of  the  Reiehsanstalt.  One  set  of  such 
experiments  was  laid  before  this  Association  at  Cambridge  in  1904 
by  Mr.  C.  C.  Paterson.  and  these,  so  far  as  humidity  is  concerned,  led 
him  to  the  formula:  candle-power=10-)-0066  (10-  e).  where  e  is  the 
number  of  litres  of  aqueous  vapour  present  in  a  cubic  metre  of  air. 
It  will  be  observed  from  this  that  the  lamp  has  its  standard  value 
when  e=10,  or  in  other  words  the  standard  condition  of  humidity  is 
10  litres  of  motsture  per  cubic  metre.f  This  condition  was  chosen 
because  it  was  found  that  this  was  very  approximately  the  average 
humidity  during  the  three  years  1897-8-9  both  at  the  Observatory 
Department  of  the  National  Physical  Laboratory,  and  at  the  Mctero- 
logical  Office.  The  humidity  in  this  ca.sc  was  measured  by  the  ordi- 
nary wet  and  dry  bulb  thermometer  without  any  artificial  ventilation 
as  generally  employed  in  this  eoiuitrv,  and  the  usual  formula  of  re- 
duction was  used. 

At  the  Reiehsanstalt.  in  Berlin,  however,  an  .Vssmann  ventilated 
wet  and  dry  bulb  instrument  is  in  use,  and  at  the  International 
Commission  on  Photometry,  held  at  Ziirich  in  1907.  an  instrument 
of  this  class  was  recommended.  This  and  the  endeavour  U>  clear  uji 
certain  outstanding  differences  has  led  to  a  more  complete  investiga- 
tion by  means  of  different  hygrometers  of  the  amount  of  moisture 
actually  present  under  the  so-called  standard  conditions,  viz..  10 
litres  as  measured  by  the  ventilated  wet  and  dry  b\ilb  instrument 
when  the  observations  are  reduced  by  the  ordinary  formula  ;  and  the 
result  has  been  to  .show  that  in  the  extremely  still  air  of  the  photo- 
meter room  there  is  a  difference  of  as  much  as  2tl  |K'r  cent,  between 
the  indications  of  the  ventilated  and  imveutilated  hygrometcr.s, 
whilst  the  methods  which  wcxq  tried  indicated  generally  intermediate 
readings. 

According  to  the  .\ssmann  instrument  recommended  at  Ziirich, 
which  may  probably  be  taken  as  giving  the  nu>re  nearly  correct  result, 
the  moisture  actually  present  is  only  S  litres  per  cubic  metre  when  the 
Muventilated  wet  and  dry  bulb  instrument  makes  it  to  be  KUilrcs.  If, 
then,  we  stipulate  that  i  in  Mr.  I'atcrson's  formula  is  to  be  measured 
by  llic  .\ssmann  ii\slrunu'nt.  it  becouus  candle-jiowcr  -10  +  01l(i(i 
(8-()*  and  the  standard  condition  of  humidity  at  which  the  lamp 
has  the  value  10  c.p.  is  very  approximately  8  litres  of  moisture  pel' 
(■ulii<'  nu'tre  insl<'ad  of  10  by  the  other  method.  ()l)jcctions  may  be 
urged  to  changing  in  this  maimer  the  nominal  staiulard  condition. 
The  International  I'hotometric  Commission,  on  the  recomiuciulalion 
of  the  Laboratory,  accepted  10  litres  as  the  normal  standard  condition 
of  luimidity  for  the  Vernon  Harcourt  lamp,  and  agreed  on  ligurcs 
bused  on  this  for  the  ratios  of  various  light  standards  ;  and  it  may  lie 
said  that  these  should  not  now  be  changed.  If  this  view  be  niaili- 
laiiicd.  however,  it  would  entail  an  alteration  of  about  1-3  pcr<"enl. 
ill  the  |ihotomelric  standard  of  the  Lalpoiatoiy  which  has  been  adopleil 
liy  llie  lOngineering  •Standards  Committee  as  the  standard  for  glow 
lamps  |ihotometry.  and  hence  in  the  many  secondary  standards 
which  in  the  past  three  or  four  years  have  been  eoinparetl  «ilh  this. 
In  view  of  llu"  dilliculties  and  confusion  caused  by  such  a  change  it 
seems  best  for  this  and  other  rea.-ions  explained  Iwlow  to  iiininlain  the 
Laboratory  standard  iinallcred  as  to  its  light  valiii-  ami  to  adopt  8 
litres  of  moisture  pi'r  cubic  iiii'lre  as  the  sland.ird  I'ondition  of 
liumidily.  I  nm  glad  to  .say  that  the  (!as  Referees  concur.  I'rof. 
Hoys  writing  to  me  on  May  28.  190S  says:  "  My  collengueN  agreed 
lliat  the  degree  of  humidity  represented  by  8  litres  of  water  vapour 

*  Ueport  prcsentccl  to  .Section  A  of  the  Britich  .\H80cintioii.  at  Dublin. 

t  Sec  also  the  liust  paragraph  of  this  Ueport. 

I  .\  eoMiplete  serie<i  of  c!<|ierimeiil.«  bus  shown  that  the  coii«tJ>nt 
0  066  ill  the  fonniilii  hoMs  both  for  tlie  vcnlilntrd  and  uiiventilated 
ot(»f  runieut^. 
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ill  a  cubie  iiu'tie  of  nir  as  iiUmsiuihI  hy  the  Assmaiiii  appaialiis. 
st'oiiif;  tliat  it  is  (-(immonly  met  with  in  this  coiiiilry.  is  imo  which 
may  very  pnipeily  be  taken  as  standard,  and  lliey  reeojinise  the 
advantage  for  international  purposes  of  the  very  simple  relationships 
of  the  three  primary  standards  which  follow  from  the  selection  of  this 
degree  of  humidity.""  Prof.  Hoys's  last  sentence  relates  to  an  im- 
portant consequence  of  the  chanjie,  firs!  pointed  out  to  us  in  corres- 
pondence with  the  bureau  of  Standards  of  America. 

K.xperiments  on  the  ratio  of  the  Hefner  to  the  Fcntanc  lamp  were 
made  durinjj  lH(Mi-ll)((7  in  France,  (Jermany  and  Knyland  and 
communicated  to  the  International  Commission  on  I'liotometry  at 
Ziirieh.  Dr.  Liehentha!  working;  at  tlie  Reielisanstalt  found  for  the 
ratio  of  the  hefner  candle  to  the  pentane  candle,  when  hurning  mider 
identical  conditions  of  moisture,  pressure,  &c.,  the  value  (l!t()!t,  while 
Mr.  I'aterson's  value  at  Teddinj;ton  was  0-',)07.  .Messrs.  I'erot  and 
l,aporte  found  a  slightly  higher  rigure.  Between  ourselves  and  the 
Keiehsanslalt  there  is  e.\aot  agreement,  but  the  standard  condition  at 
the  Reichsanstalt  is ,S-8  litres  of  moisture  and  that  at  Teddington  was 
lit  litres  as  measured  by  the  imventilated  liygrometer  and  since 
found  to  be  8  litres  measured  by  the  ventilated  instrument.  In 
cither  case,  to  get  the  ratio  of  the  standard  hefner  candle  to  the 
standard  pentane  candle  a  correction  is  required  for  the  difference 
in  the  standard  humidity  value,  which  can  be  obtained  from  Mr. 
I'aterson's  formula,  and  the  above  result  that 

Hefner  candle  at- 8-8  '■'''<'''' _f>  nrvo 

I'entane  candle  at  8-8  litres 
Taking  Id  litres  as  standard  we  have 

Hefner  candle  at  8-8   '>t''6s_ 

I'entane  candle  at  It)  litres 
and  this  is  the  result  accepted  at  Ziirieh  with  a  margin  of  +  or  —  1  per 
cent.     If  we  accept  the  readings  of  the  As.smann  hygrometer  and 
treat  8  litres  a.s  the  standard  condition  for  the  pentane  lamp,  then 

Hefner  candle  at  8-8  Iitrps_^      _ 

Pentane  candle  at  8  litres 
and  this  tigm-e  is  so  near  to  OflOO  that  we  may  certainly  say  tor 
practical  purposes  within  -for  — I  per  cent,  that  the  standard  hefner 
candle  is  nine-tenths  of  the  standard  |)entane  candle.  Jloreover, 
according  to  comparisons  between  the  French  Standard,  the  C'areel 
lamp  and  the  pentane  lamp  made  by  the  same  observers,  the  value  of 

Bougie  decimale*  at  10  litres_ 

Pentane  candle  at  10   litres 
•  The  bougie  decimale  is  taken  as  0  104  of  a  carcel. 
If,  however,  we  take  the  pentane  at  8  litres,  this  becomes 

Bougie  decimale  at  10  litres_ .  ^„ 
Pentane  candle  at  8  litres 
or  within  sufficient  approximation  for  all  practical  purposes  the  two 
are  equal.     So  that,  on  this  basis,  and  to  a  sufficient  approximation 
for  all  practical  work,  the  standard  pentane  candle  is  equal  to  the 
bougie  decimale  and  each  is  ten-ninths  of  the  hefner  candle. 

These  constitute  the  very  simple  relationships  to  which  Prof. 
Boys  alludes  and  afford,  we  hope,  a  strong  ground  for  accepting  8 
litres  as  the  standard  value  for  humidity  for  the  jicntane  lamp,  and 
for  asking  the  International  Commission  at  the  proper  time  to  revise 
their  decision  to  take  the  value  O-Ol.j  as  the  ratio  of  hefner  to  pentane 
candle,  ba.sed  as  it  was  on  the  information  which  was  laid  before  them 
by  the  Laboratory. 

The  change  does  not  completely  remove  the  discrepancy  which  is 
known  to  exist  between  the  ratio  of  the  hefner  to  the  pentane  candle 
as  found  by  direct  comparison  and  through  the  intermediary  of 
electric  lamps.  This  ratio,  obtained  by  carrying  lamps,  carefully 
selected,  between  the  Reichsanstalt  and  the  National  Physical  Lal)ora- 
tory  by  various  observers  is  as  follows:  —  Pater.son  (inOo)  OSid, 
Fleming  (19(>">)  0-8S(>.  Sharii  (Wm)  {)S!)(l,  Hyflc  (lOOfi)  t)S!)4,  mean 
0-890.  The  dilference  between  this  and  tt-l»o:t  as  found  by  direct 
comparisons  is  over  I  per  cent.,  and  tliough  the  discrepancy  has  been 
reduced  considerably  by  the  change  in  the  latter  ratio  from  O-ltlo. 
something  still  remains  to  Iw  di.seovercd.  This  point  we  hope,  with 
the  co-operation  of  the  Reichsanstalt.  to  investigate  further. 

There  is  an<jther  jjoint  with  regard  to  the  measurement  of  the 
hinnidity  to  which  allusion  should  be  made.  In  our  work  at  the 
National  Physical  Laboratory  we  have  generally  defined  this  as  the 
number  of  ljtr(^s  of  moisture  in  a  cubic  metre  of  pure  dry  air.  Dr. 
\'crnon  Harcourt  has  pointed  out,  however,  in  a  letter  that  it  is  usual 
to  consider  the  total  volume  of  all  the  gases  concerned,  and  that  it 
would  be  more  in  accordance  with  chemical  practice  to  take  the  ratio 
of  the  number  of  litres  of  moisture  in  an  actual  volume  of  I  cubic 
metre  including  the  moisture,  CO^  and  other  gases  which  might  be 
present.  The  practice  we  have  followed  is  that  of  Dr.  Liebenthal, 
wlio.sc  well-known  researches  were  the  first  on  this  subject.  W  ith  the 
degree  of  accuracy  to  which  we  are  working,  either  method  leads  to  the 
same  result.  It  may  p(jssibly  be  well  in  futuie  to  adopt  the  plan  gener- 
ally approved  by  chemists,  provided  other  countries  concerned  agree. 


A  NEW  LAMPHOLDER  INTERIOR. 


of  all  electrical  acces.sories  the  most  important  is  undoubtedly  the 
lampholder.  .Many  and  varied  are  the  phases  through  which  its 
interior  anatomy  "  has  pa.ssed.  At  (me  time  the  bctc  noire  of  the 
lampholder  was  its  plungers,  liut  these  have  improved  to  the  extent 
that  they  ai-e  now  al)ove  criticism.  The  exordium  once  applying  to 
them  lias  long  remained  with  the  screw  terminals  at  the  back.  Those 
terminals  have  been  the  cur.se  of  the  apprentice  and  the  stumbling 
block  of  the  w  ireman  since  the  industry  was  born.  The  tale  of  stray 
flexifile  strands  has  oft  been  written  in  smoke  and  flame  on  the  lamp- 
holder carrying  the  offending  interior. 

But  a  new-  interior  just  being  put  on  the  market  by  Messrs.  Drake 
&  (lorham  promises  to  sink  these  troubles  into  the  oblivion  of  the 
past.  Its  object  is  to  make  the  terminals  at  the  back  self-closing 
upon  the  conductor  in.scrted  into  them,  and  this  object  has  been 
successfully  at  tained.  Screws  are  not  needed.  The  "  flex "'  or  wire  is 
baretl  and  cleaned  and  pushed  into  the  recc]itacle  directly  in  line 


i0^ 


Fig,  1. 

with  the  contact  plunger.  The  act  of  pressing  the  wires  in,  or  of 
pushing  the  fitment  against  the  wires,  is  to  cause  the  ball  clutch  in- 
side the  cimtact  to  tightly  grip  the  wire.  The  insulation  may  be 
bared  back  just  far  enough  to  rest  against  the  clip  contact,  so  that  no 
loose  ends  need  project  and  cause  "  shorting." 

Fig.  I  shows  the  interior  with  the  wires  l)eing  inserted,  and  Fig.  2 
illustrates  front  and  back  views  of  the  fitting.  It  will  be  noticed 
that  the  porcelain  body  is  of  .solid  design  and  that  the  two  contacts  are 

well  embedded  in  insula- 
ting material.  The  porce- 
lain has  no  thin  projec- 
tions which  might  be 
chip]ied  off  by  careless 
handling.  A  Faraday 
House  test  showed  that  the 
insulation  resistance  be- 
tween the  terminals  and  between  the  terminals  and  holder  was  greater 
than  140,1  HHImegohms  in  each  ease,  the  test  pressure  being  .'jOO  volts.  A 
test  jiressure  of  'i.OW  volts,  50  jieriods.  was  applied  for  half-an-hour 
without  result.  The  same  authority  tested  the  grip  of  the  jilunger 
contact  and  found  that  a  3.")/40  flex  could  not  be  withdrawn  with  a 
pull  of  10  II)..  and  with  a  70/+0  or  1/18  S.W.G.  wire,  the  contact 
resisted  successfully  a  pull  of  20  lb. 

The  withdrawal  of  the  wire  is  effected  by  slight  pressure  on  the 
plunger  contact  it,self,  thus  distending  the  ball  clutch  and  causing  the 
release  of  the  conductor. 


A  Graphite  Oil  Lubricant. — The  Electric  Railiraij  Journal 
states  that  whilst  both  the  ciystalline  and  amorphous  varieties 
of  graphite  are  widely  used  for  hibricating  purposes,  the 
crystalline  product  is  cl.aimed  to  be  superior  in  its  lubricating 
qualities  because  of  its  density,  fewer  impurities  and  greater 
tenacity  and  hardness.  After  e.xteiided  use,  the  clay  in  amor- 
phous graphite,  from  which  it  is  impossible  to  free  it,  is  sup- 
posed to  increase  instead  of  diminish  friction.  However,  the 
very  hardness  of  crystalline  graphite  heretofore  made  it  im- 
possible to  reduce  it  to  a  degree  which  would  make  it  an  im- 
palpable powder,  so  that  it  remained  in  suspension  in  oils. 
This  two-fold  object  is  said  to  be  attained  in  a  product  called 
"Graphlio,"  which  has  been  placed  on  the  American  market. 
The  raw  material  is  a  flaked  graphite  reduced  e.xtremely  fine 
(about  22.5  mesh),  free  from  grit  and  made  up  of  95  per  cent, 
carbon  and  5  per  cent,  silica.  This  finely  divided  graphite  is 
then  treated  with  a  secret  preparation  which  reduces  it  to  a 
serai-liquid  state  ready  for  mixture  in  the  approximate  pro- 
portion of  1  lb.  "  (iraphlio  "  to  20  gallons  of  oil.  It  is  stated 
that  the  introduction  of  this  material  in  combination  with  any 
oil  will  effect  10  to  60  per  cent,  saving  in  the  cost  of  lubri- 
cation. 
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NEW  LONDON  STATION  OF  THE  ANGLO  AMERICAN  TELEGRAPH  CO., 
63,  OLD  BROAD  STREET,  EC. 


The  building  of  which  we  give  a  perspec- 
tive view  has  been  built  for  the  special  pur- 
poses of  the  Anglo-American  Telegraph  Co. 
(Ltd.),  who  are  removing  their  main  London 
station    offices    from    the    corner    of    Throg- 


titting  that  with  the  necessity  for  the  Anglo- 
American  Companys  station  premises  to  be 
changed  they  should  remain  in  this  well-known 
thoroughfare.  It  would  be  difficult  to  find  a 
more  eligible  site  than  that  of  the  new  build- 


morton-slrcot  to  I  he  new  preni Ihch.  n  few  doors     inn.  wliich  forms  a  worthy  acccttion  to  a  line 
further  up  Old  Mroud-Htrcct.  opposite  to  the     of  onico  premises  which  in  recent  years  lias 
City   f'urlton   Club.      Old    Hroad-strcel    and     been  entirely  reconstructed  on  most  modern 
ndjncent   thorouffhfares  have  been  the  home     principles, 
of  all  the  Atlantic  cable  companien.  and  it  is  ]       We  congrntulato  the  ofWciftlo  of  the  Anglo 


Company,  the  architect  (Mr.  Arthur  C.  Blom- 
Held.  M..A.),  and  the  builders  (Messrs. 
Howell  J.  Williams,  Limited),  and  we 
wish  the  company  a  continuance  of  their 
excellent  public  service  and  also  of  the 
prosperity  of  which  the  company  has  had  no 
more  than  its  fair  share.  The  Anglo- Ameri- 
can is  the  pioneer  Atlantic  company,  and 
telegraph  men  especially  will  be  interested  in 
the  illustration  which  we  are  enabled  to  give 
of  the  new  station. 


FIRES  ON  UNDERGROUND 
RAILWAYS 

In  our  last  issue  we  gave  an  account  of 
the  report  made  by  Lieut.-Col.  H.  A. 
Yorke  and  Mr.  A.  P.  Trotter  to  the  Board 
of  Trade  in  connection  with  the  fire  on 
the  City  &  South  London  Kailway. 
Attached  to  this  report  were  the  follow- 
ing requirements  of  the  Board  of  Trade 
in  regard  to  the  precautions  to  be  taken 
against  the  risk  of  accident  by  fire  on 
underground  electric  railways  : — 

St.\tioss  and  Pkrmajjest  Wat. 

1.  Sleepers  to  be  of  hard  wood,  not  creosoted, 
and  to  be  laid  in  concrete  or  ballast,  and 
covered  with  a  layer  of  gravel  or  tincly  broken 
stone  free  from  dust,  the  ballast  to  be  finished 
to  a  level  surface  so  as  to  form  a  convenient 
roadway  for  passengers  in  case  of  emergency. 
If  ballast  is  not  used,  the  space  between  the 
rails  to  be  covered  with  granolithic  slabs,  or 
slabs  of  a  similar  material,  to  form  as  wide  a 
roadway  as  possilile  for  psissengers.  No  timber 
planks  to  be  used. 

2.  Tunnels  to  be  provided  with  lights  cap- 
able of  being  turned  on  from  the  stjitions  at 
either  end  of  each  section,  and,  if  necessary, 
at  some  intermediate  points.  The  lighting 
circuits  to  be  independent  of  the  traction 
supply. 

3.  Separate  entrances  to  and  exits  from  each 
platform  of  the  stations  to  be  provided,  and  to 
be  situated  as  nearly  as  possible  in  the  middle 
of  the  platforms. 

4.  All  stairways,  passages  and  exits  from 
the  stations  to  lie  conspicuously  lighted.  Not 
less  than  25  (ler  cent,  of  the  lights  in  these 
places  to  be  supplied  from  au  independent 
source.  If  necessary,  the  exits  to  be  made 
more  cousiiicuous  by  the  use  of  coloured  lights 
in  addition  to  white  lights. 

5.  Platfoiins  not  to  be  made  of  woo<l,  and 
woodwork  to  be  eliminated  as  far  .as  |X);sible 
from  signal-boxes,  lifts,  offices,  &c.,  below 
ground. 

6.  KtficionI  hydrants,  hose  and  fire  preven- 
tion appli.inci's  to  bo  provided. 

7.  \  ent  il.il  ing  ways  to  be  provided  wlicrcvi  i 
(lossiblc  from  the  stations  and  the  tuinuls  In 
I  lie  surface. 

KlJIII'MKNT. 

8.  t'ars  to  be  constructed  of  mctjil  :   wooil 
work  to  be  reduced  to  a  minimum  and  to  \v 
lion  iuHainmable.     Hard   wood   to   l>e   used    in 
|iicfereiice   to  soft.      Interior   littiiigs,  )miiu1«. 
seats,  &c.,  to  be  of  inconilmslible  in.'ilcrial. 

0.  No  main  olcM'tric  cable  to  be  carried 
tlircmgli  the  train,  and  motors  to  be  placed  on 
I  lie  front  and  rear  carriages  only.  No  motor  to 
lie  MJtuntcd  in  the  middle  of  the  train. 

10.  Means  to  l>i>  provided  at  both  ends  of 
every  train  to  enable  |)asscngers  to  alight  from 
the  cars  in  case  of  emcrgeiu'V.  tbi  l.'im|is  t.o  It 
carried  in  every  train. 

11.  Iniliarulmer  or  other  iiillanimable  iiisii 
latint  nialeriaU  to  lio  avoided  .is  much  as 
|>os»iTile,  and  the  outer  covering  of  cftbles  to  lia 
miinllammable  material  that  will  not  give  oH 
smoke. 

12.  Mean,*    to   be   provided    for   enabling   a 
ilriver  at  any  part  of  the  tunnel  to  put  himself 
into  telephonic  communiculion  with  the  ndjn 
cent  stntion!). 
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MANCHESTER  EXHIBITION  ARRANGEMENTS 


Williiii  .1  fi'«  iliiys  llic  nrf,\\  Kli'clricjil  Exliiliitinii  nl  Miinclii'slir 
will  lie  i)|)i'm-il.  and  iiiany  of  oiii-  leiulcrs  will  Ik-  miikint;  aiiaii^'iinciits 
for  visitiiii:  tlu'  sliuw,  which  pnnnisi's  to  he  a  siutcss  so  far  as  a 
hirge  nuiiihi  r  of  line  exhibits  aiul  an  exeellent  locale  for  the  exhibi- 
tion can  make  it  a  success.  -Manchester  is  the  centre  of  a  vast  net- 
work of  inilusti'ial  enterprise,  and  dilVers  greatly  from  the  metropolis 
in  that  London  is.  in  the  main,  a  yrcat  wholesale  and  cxpoit  distri- 
buting; centre.  This  should  give  Manchester  at  least  an  equal  eliance 
with  London  to  ensure  the  success  of  the  (Jicat  Electrical  Kxhibition 
which  is  preparini;al  I'latt's  Field,  within  ea.sy  reach  of  the  very  cent  re 
of  the  city.  .Several  of  the  principal  lines  of  railway  of  thccoiuilry  jint 
the  visitor  down  within  a  few  minutes  ride  of  the  exhibition  buildiuf;. 
The  I'alatine-road  tramcais  pass  the  exhibition  grounds,  and  run  at 
intervals  of  two  or  three  minutes  from  very  early  morning  to  late 
at  night  from  and  to  different  parts  of  the  city.  The  chief  Man- 
chester hotels  are  located  nearer  the  centre  of  the  city,  and  the 
tramcar  service  is  equally  available.  In  fact  JIanchester  offers  as 
good  facilities  in  this  and  many  other  respects  as  London,  and 
visitors  may.  therefore,  be  fully  .satisfied  that  their  travelling  and 
creature  comforts  within  the  city  are  well  provided  for. 

The  only  question,  therefore,  that  remains  to  be  decided  is  the 
route  the  visitor  will  .select  for  his  journey  to  ^.Manchester,  and  this 
will,  in  the  main,  depend  upon  the  locality  in  which  the  intending 
vi.sitor  finds  himself  on  starting  his  journey.  In  compiling  the 
following  particulars  of  variou.s  routes  to  .Manchester  we  have  to 
acknowledge  the  assistance  of  the  railway  comjjanies  concerned, 
and  we  trust  the  information  will  ])rove  iiseful :  — 

(I'nfit  i'l  ii'rni  Hitilirny, — This  railway,  whose  excellent  service  start- 
ing from  Marylebone.  taps  many  of  the  largest  manufacturing  centres 
of  the  coHntr^•.  will  be  favoured  liy  many  visitors  to  Manchester,  and 
espeei.ally  by  thuso  whoso  stay  w  ill  be  a  short  one,  from  the  fact  that 
the  company's  station  at  Fallowtield  is  quite  close  to  Piatt's  Field, 
where  the  Manchester  Electrical  Exhibition  building  is  erected. 
Visitors  from  London  and  all  the  main  line  stations  on  the  Great 
Central  K.iilway  can,  if  they  so  desire,  travel  to  Fallowtield  st.ition 
via  Guide  Bridge,  and  there  is  also  .a  good  regular  service  of  trains 
between  Manchester  (Central)  and  Fallowtield.  On  the  Great  Central 
line,  as  we  have  said,  many  important  centres  are  touched  en  route  to 
Manchester.  These  include  Aylesbury,  Rugby,  Leicester,  Lough- 
borough, Nottingham,  Chesterfield  and  Shetfield,  at  all  of  which 
places  business  friends  can  meet  or  atiiliated  associations  can  join  the 
service  of  corridor  restaurant  cars,  which  are  a  popular  feature  in  con- 
nection with  this  service.  On  the  main  li  le  between  Manchester  and 
Liiverpool  several  important  towns  are  served,  where  electrical  men 
starting  from  Liverpool  for  Cottonopolis  will  be  able  to  join.  These 
are  notably  Warrington,  St.  Helens  aufl  Wigan.  The  Great  Central 
have  two  mam  line  stations  at  Manchester — London  Road  and  Central. 
Besides  the  well-known  centrally  situated  London  hotel  at  Maryle- 
bone, there  are  Great  Central  hotels  at  Nottingham  (the  Victoria 
Station  Hotel),  at  Sheffield  (Royal  Victoria  Station  Hotel),  while 
visitors  who  come  to  our  shores  from  the  Continent  in  the  com[iany'3 
regular  service  from  Rotterdam,  Antwerp  and  Hamburg  have  the  Yar- 
borough  Hotel  at  Grnnsby,  the  Royal  Hotel  at  Grimsby  Docks  and 
the  Yarborough  Hotel  at  New  Holland  to  serve  their  every  reipiire- 
ment.  At  all  the  main  stations  on  the  company's  lines  refreshment 
rooms  are  established  and  luncheon  and  tea  baskets  are  served  on  all 
trains.  The  best  trains  for  those  starting  from  London  to  Manchester 
are  the  8:45  a.m,,  which  stops  at  all  the  main  stations  mentioned  above, 
the  12:15  p.ni ,  the  3:20  p.m.  (the  quickest  train  of  the  day),  4;30  p  m. 
and  6:20  p.m. ;  while  for  night  travellers  there  is  a  train  at  10  p.m., 
reaching  Manchester  at  3:28  a.m.  Cottonopolis  is  not  unlike  the 
metropolis,  in  that  those  who  are  interested  in  the  markets  of  a  great 
city  will  find  in  Manchester  much  to  interest  them  in  the  early 
morning  w  hen  the  market  busine.ss  is  in  full  swing, 

Loiiiloiiil-Xortli-  We.ilern  Railmtij. — This  line  commences  its  daily  ser- 
vice from  Euston  Station  to  Manchester  with  a  train  .at  5  am.,  reach- 
ing London  Road  at  10  o'clock,  followed  by  trains  at  7:10,  8:30  (Irish 
mail,  breakfast  and  luncheon  cars),  10:10,  10:3D  (luncheon  car  ex- 
press', 12  10  |i.m.  (luncheon  car  express),  12:15  (luncheon  car),  12:25, 
1:30,  2:40,  4:5,  4:10,  5:35,  6:5  (tea  and  dining  car),  80,  8:45,  10:0  and 
12  midnight  (sleeping  saloon  train,  arriving  Manchester  5:25).  The 
company's  complete  time-table  must  be  consulted  for  the  prineip.al 
.stopping  places  of  these  trains,  but  it  maj-  be  note<l  that  these  include 
Rugby  and  Crewe.  E(jual  facilities  for  obtaining  refreshment  on 
board  the  trains  are  provided  on  the  return  journey. 

iliilhind  /iuiliriiy. — A  service  of  fast  corridor  expresses  is  run  from 
London  to  Manchester  by  the  Midland  route  from  St,  Pancras,  via 
Bedford,  I>eicester,  Derby,  Chinley  an<l  Manchester  (Central  Station). 
Trains  leave  St.  I'ancras  at  10:0  a.m.,  12  noon  and  2-30,  4:30,  5:35, 
6:30  p.m.  and  12:15  midnight.  Luncheon  cars  form  part  of  the  tirst 
two  trains  in  the  day,  a  restaurant  car  is  attached  to  the  2:50  p.m., 
dining  cars  to  the  4:30,  5:55  and  6:30  and  a  sleeping  car  on  the  12;15 
midnight,  which  reaches  Manchester  at  5:20  a.m.  All  trains  call  at 
Leicester,  the  2:30,  4:30,  6:30  and  midnight  trains  at  both  Bedford  and 
Derby  and  the  4:30  at  Chinley.  Arrived  at  Manchester  by  this  route 
pa-ssengers  will  find  the  Midland  Hotel  ic  that  city  one  of  the  best 
patronised  and  most  imi>ortant  centres. 


Grriii  Xorllii  ni  llnihraij.  The  service  of  trains  to  Manchester  by  the 
the  (ireat  Northern  line,  leaving  King's  Cro.ss,  commences  with  the 
8:15  a.m.,  which  h:is  a  restaurant  car,  arriving  at  Maiwhester  at 
12:13  p.m.  The  1:40  p.m.  has  i  restaurant  e:n- as  far  as  Retford.  There 
are  also  trains  :it  12:,30  p.m.  an<l  4:0  p.m.  All  these  stop  at  I'eter- 
bcirougli,  Grantham  ;uid  Kelford,  The  6:5  p.m.  h:is  a  dining  car  to 
Shellield  antl  stops  at  (irantham,  and  the  10:45  p.m.  arrives  at  Man- 
ihcsler at  3:12  a.m. 

Hi-iiU  Wixli  rn  Htiilii'iii/  ~V\o\\\  suimy  Penzance  to  less  suiniy  Man- 
chester a  train  .service  with  the  great  Midlaiid  city  is  esUdilishcd  by 
the  (ireat  Western  Railway  Co.,  whose  trains  call  at  many  of  the 
principal  main  lino  stations  on  their  comprehensive  route.  Trains 
leave  renzance  at  6:35  a.m.,  10a, m.,  12  noon,  4:35  [).m.  and  8:45  p.m., 
and  travel  via  Falmouth,  I'lynjouth,  Torquay,  Exeter,  Taunton,  \Ves- 
toM-supcr-Marc,  Bath,  Bristol,  Hereford,  Shrewsbury,  Crewe  .and 
Manchester  (London  Road).  The  service  also  taps  Truro,  llfi-acombe, 
W'evmouth,  Yeovil,  Frome,  t'ardilT  Newport,  Aberdare  and  Merthyr, 
.some  of  them  busv  industrial  centres.  By  a  train  not  mentioned  in  the 
above  list,  which  leaves  Plymouth  at  8:30,  a  luncheon  car  is  included 
from  Bristol  to  Crewe,  and  by  the  10  a.m.  from  I'enzance  a  luncheon 
and  dining  car  is  included  between  Plymouth  and  Bristol  to  Crewe. 
On  the  return  journey  equal  facilities  are  given  for  luncheon,  tea  and 
dinner  on  board  several  of  the  trains. 

(/real  Jia,'</eni  liailirny. — From  this  company's  services  along  the 
East  Coast  freiiuent  connection  is  made  by  means  of  through  carriages 
from  the  following  stations  in  the  Eastern  counties  to  Manchester  : — 
Bury  .St.  Edmunds,  Ely,  Ipswich,  March,  Norwich  (Thorpe),  Parkes- 
ston  .and  Yarmouth.  As  in  the  case  of  all  the  lines  which  have  no 
direct  service  into  M.anchester,  the  published  time  book  of  the  (i.E.R. 
must  be  consulted  for  the  times  .and  trains.  It  may  be  mentioned  that 
the  company's  well-known  service  to  the  Continent  will  serve  Man- 
chester via  Parkeston, 

Loii/lond-  South-  IlV.sV.rji  RaUiraij. — There  is. a  service  to  Manchester 
connecting  up  Bournemouth  and  all  the  priiu'ipal  stations  on  the 
Bournemouth  section  of  the  main  line  of  the  L.  &  S.W.  Railway  through 
to  Willesden  .lunetiou,  where  the  service  joins  that  of  the  London  .t 
North-Western.  Passengers  between  Weymouth  autl  Bournemouth 
are  .served  by  a  train  which  leaves  Bournemouth  Central  at  10:21  a.m. 
and  goes  through  to  Manchester  and  Liverpool,  on  wi'ck  days  only. 
Through  carriages  are  run  hetween  Manchester  (London-road)  and 
Winchester,  Southampton,  Bournemouth  (Central  and  West),  and 
luncheon  cars  are  included  in  this  service  from  Willesden  to  Crewe 
and  Stafford  to  Willesden. 

iSoiUli-Eatli  ri)  <£•  i'lfithum  Railway. — -The  through  service  on  this 
company's  line  makes  a  useful  connecting  link  between  the  South- 
East  of  England  and  the  Midlands.  The  service  connects  up  with  the 
L.  &  N.W.  and  Midland  Railways,  and  there  is  also  a  service  from 
Kedhill,  Dorking,  Guildford  and  Aldershot  North  Camp,  which  runs 
via  Reading  and  the  Great  Western  and  Great  Central  Railways  to 
Manchester,  but  in  this  case  passengers  have  to  change  either  at 
Oxford,  Banbury  or  Woodford,  This  train  leaves  Redhill  daily  at 
1:6  p.m.  ,ind  is  due  at  Manchester  at  9:22. 

London,  Brliihfon  .£■  South  IJoaxt  Railway. — There  will  doubtless  be 
visitors  from  the  South  Co:ist  who  will  take  advantage  of  the  service 
which  now  runs  regularly  between  Eastbourne  and  Brighton  and  Man- 
chester over  the  L.B.  t  S.C.  Company's  line,  joining  up  at  Willesden 
with  the  London  &  North-Western  .system.  The  popularity  of  this 
service  is  shown  by  the  fact  that  trains  take  this  journey  daily. 

North-EaKtern  Railway. — On  this  line  a  restaurant  ear  service  wivs 
initiated  at  the  beginning  of  July  between  Newcastle,  York,  Norman- 
ton,  Darlington,  and  Manchester  and  Liverpool,  which  service  is 
worked  alternately  by  the  L.  &  V.  and  the  N.E.  companies.  Etpial 
facilities  are  offered  on  the  return  jiiurney.  The  North-Eastern  Com- 
pany have,  from  Darlington,  provided  through  carriages  with  Man- 
chester on  some  of  their  trains,  which  will  be  found  of  great  service. 
These  through  carriage  arrangements  are  particularly  advantageous  to 
visitors  to  Manchester  whose  time  in  the  Midland  city  is  likely  to  be 
short,  and  who  will  doubtless  readily  avail  themselves  of  such  facilities. 
Hull,  Newcastle  and  York  are  all  served  with  through  trains  to  Man- 
chester and  Liverpool  in  this  seivice.  • 

Caledonian  Railuay. — Visitors  from  .Scotland  to  Manchester  will 
tind  the  service  afforded  by  the  Caledonian  Railway,  in  eonjunc 
tion  with  the  L.  &  N.W.,  most  comfortable  :ind  convenient.  Corridor 
luncheon  car  expres.ses  leave  Aberdeen  at  6:45  a.m.  and  10:5  .a.m., 
Dundee  West  at  8:10  a.m.  and  11:35  a.m.  and  Perth  9:5  a.m.  and 
12:15  p.m.  These  trains  call  at  Forfar,  Stirling  and  Coatbridge,  and 
have  direct  connections  from  such  places  as  Montrose,  Brechin, 
Aria-oath,  Inverness,  Elgin  and  Oban.  D.iy  passengers  can  also  leave 
Aberdeen  at  1:10  p.m.,  Dundee  West  at  3:30  p.m.  and  Perth  at  4:4  p.m. 
From  Glasgow  Central  the  day  express  trains  are  10:10  a.m.,  2:0p.m., 
4:30  p.m. and  5:55  p.m.,  and  from  Edinliurgh  (Princes-street)  10:5 a.m., 
2:0  p.m.,  4:15  j'.m.  and  6:0  p.m.  Luncheon  cars  are  run  on  all  these 
trains,  with  the  exception  of  the  5:55  p  m.  from  Glasgow  and  6:0  p.m. 
from  Edinburgh.  For  night  travellers  the  most  suitable  train  is  that 
leaving  Aberdeen 7:25  p.m.,  Forfar  8:53  p.m  ,  Dundee  West  8:45  p.n>., 
Perth  9:35p.m.,  Stirling  10:20  p.m.,  (ilasgow  Central  10:55  p.m.,  and 
Edinburgh  (I'liuces-street)  at  10:60  p.m.  This  train  has  excellent 
connections  from  Montrose,  Brechin,  Arbroath,  Inverness  and  Mother- 
well, and  sleeping  accommodation  is  provided  from  (Jlasgow  Central, 

Excursions  to  Manchester. — Wo  understan<l  from  the  Organising 
Managers  of  .Maiuhester  Exhibition  that  arraugemjiits  h»vo  been 
made  with  certain  of  the  railway  companies  for  a  series  of  cheap 
excursions  to  Manchester  from  various  centres. 
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MUNICIPAL,  FOREIGN  &  GENERAL  NOTES. 


APPOINTMENTS  VACANT  AND  FILLED. 

Liverpool  Education  ooniiuittoe  require  a  head  master  for  the 
Preparatory  Trades  Day  School,  to  act  also  as  su|)erintendent  of 
Evening  Technical  Classes.  Salary  £250  to  £300  per  annum.  Appli- 
cations, with  references,  &c.,  to  the  Director  of  Technical  Education. 
Central  Technical  School,  BjTom-street,  Liverpool,  by  noon  Oct.  2. 
See  also  an  advertisement. 

A  working  electrician  is  wanted  for  testing  and  inspecting  small 
electrical  apparatus.  Must  be  proficient  in  the  use  of  measuring 
instruments.     See  advertisement. 

.An  engineer  and  manager  is  wanted  for  a  large  generating  station 
in  the  Jtidlands.     See  advertisement. 


Bermondsey  Council  have  appointed  Mr.  Cragg.  of  Putney,  engi- 
ncer-in-charge  at  the  electricity  works,  in  succession  to  Mr.  Hogarth 
promoted. 

Mr.  J.  Milton,  shift  engineer  at  Batt«rsea.  has  been  appointed 
chief  assistant  engineer  to  the  Wycombe  (Borough)  Electric  Light 
&  Power  Co.,  and  Mr.  W.  H.  Healy.  draughtsman  at  Battersea. 
has  been  appointed  to  succeed  Mr.  Milton  at  a  salarj-  of  £120  per 
annum. 

Mr.  G.  Shaw  Scott.  M.Sc.  has  been  appointed  Secretary  of  the 
Institute  of  Metals.  The  head  offices  of  the  Institute  will  be  in 
London,  but  the  temporary  offices  [are  at  the  University  of  Bu-- 
mingham. 

EDUCATIONAL  NOTICES. 

Armstrong  College  (Newcastle-on-Tyne).— The  session  1908-9 
will  commence  on  Sept.  28.  There  are  complete  courses  of  instruc- 
tion in  mechanical,  civil,  electrical  and  marine  engineering,  naval 
architecture,  mining,  metallurgy,  &c.  Particulars  from  the  secre- 
tary (Mr.  F.  H.  Pruen). 

Battersea  Polytechnic  (London,  S.W.).— At  this  polytechnic 
there  are  day  and  evening  courses  of  instruction.  The  day  courses 
include  preparation  for  the  B.Sc.  in  engineering  of  the  University 
of  London  and  the  polytechnic  diploma  in  (a)  mechanical,  (6)  elec- 
trical and  ((•)  civil  engineering.  The  evening  classes  include  pre- 
paration for  the  B.Sc.  in  engineering,  associateship  examination  of 
the  I.C.E.,  &c.     Prospectus  on  application  to  the  Secretary. 

Northampton  Polytechnic  Institute  (London).— The  full  day 
courses  in  the  theory  and  practice  of  mechanical  and  electrical 
engineering,  &c.,  will  commence  on  Monday,  Oct.  0.  Entrance  exami- 
nation OP  Sept.  30  and  Oct.  1,  The  courses  include  periods  spent  in 
commercial  workshops  and  extend  over  four  years  ;  they  also  pre- 
pare for  the  degree  of  B.Sc.  in  Engineering  at  the  University  of 
London.  Three  entrance  scholarships  of  the  value  of  £52  each  will 
be  offered  for  competition  at  the  entrance  examinations  in  September. 
In  the  technical  optics  department  there  are  full  and  part  time  day 
courses.  There  are  also  evening  courses  in  electrical  and  mechanical 
engineering,  technical  optics  and  artistic  crafts,  horology,  technical 
chemistry  and  domestic  economy.  The  classes  of  the  day  cour.ses 
commence  on  Oct.  .5,  and  those  of  the  evening  courses  on  Sept.  28. 
Enrolments  for  the  latter  commence  on  14th  inst.  Full  j)articulars 
as  to  fees,  &c.,  can  be  obtained  at  the  Institute  or  on  application 
to  the  Principal,  Dr.  U.  MuUineux  Walmsley. 

Borough    Polytechnic   Institute    (London). —At  this  institute  a 

lliree  years  ciiurse  in  cleotricul  engineering  is  given,  and  there  are 
also  special  courses  in  electric  wiring  instruction  and  design  of 
electrical  appliances  and  workshop  fittings,  advanced  electricity 
and  magnetism,  &e.  Classes  commence  on  28th  inst.  Prospectuses, 
which  contain  further  particulars  and  a  detailed  syllabus  of  each 
course,  from  the  Princi|)al,  Mr,  C.  T.  Millis,  103,  Borough-road, 
London,  S.K. 

South  Western  Polytechnic  (Chelsea,  London,  S.W.)— Acom- 
pkte  three  years'  course  in  electrical  engineering  is  hold  during  the 
day  and  a  four  years'  course  in  the  evening.  There  are  courses  of 
lectures  and  practical  work  in  elementary,  intermediate  and  ad- 
vanced electrical  engineering,  electrical  tlesign,  instruments  and 
lamps,  alternating  and  polyphase  currents,  electric  wiring  and 
lilting,  calculus  for  engineers,  iVc. 

Merchant  Venturers'  Technical  College    Bristol.  -Courses    of 

iMslruclion  in  civil.  nieeliaMi<al.  eleelijr.il  iiixl  mining  engineering. 
'■licniiHlry.  &e.,  are  provided  at  this  colli'ge.  The  courses  prepare  fi>i 
tlifmatrioiiktionnnd  R.Sc.  and  I  ).,Sc.  degrees  (including  engineerliiK  I 
of  the  University  of  London.  There  are  welleiiiiipped  liiboriilones 
and  H-orkshopH  for  prnclical  work,  &c.  Calendars  (<UI.)  or  short 
liros£>cclu(je«  (free)  can  be  obtained  from  the  Kegistror. 


City  of  Bradford  i Technical  College,— The  calendar  of  this 
College  for  the 27th  session  (1908-9)  contains  particulars  of  thecounses 
of  instruction  in  mechanical  and  electrical  engineering,  |)hjsics, 
chemistry,  mathematics,  &c.  There  are  day  and  evening  classes 
and  well-equip])ed  laboratories  for  practical  work. 

East  London  College. — We  have  received  a  copy  of  the  calendar 
for  the  1908-9  session.  The  courses  of  instruction  prejjare  for  the 
matriculation  and  the  degrees  in  Science  and  Arts  of  the  University 
of  Londt>n. 

The  Dra[)ers'  Com|)an_v  have  voted  special  grants  for  making  im- 
portant additions  to  the  equipment  of  the  engineering  department, 
the  stati'  and  students  of  which  have  carried  out  a  series  of  tests  of 
vanadium  and  other  special  steels  which  are  being  largely  used  in  the 
construction  of  highspeed  engines.  The  recent  installation  in  the 
electrical  engineering  department  of  an  11  kw.  rotary  converter  of 
special  design  should  be  of  service  to  senior  students  and  to  those 
seeking  to  carry  out  standardisation  experiments.  In  the  faculty  of 
arts  two  students  succeeded  in  obtaining  the  degree  of  M.A.  in  mathe- 
matics. In  the  faculty  of  science  one  student  gained  the  D.Sc. 
.and  another  B.Sc.  for  research  in  branches  of  chemistry,  a  subject 
which  is  particularly  well  de\  eloped  at  the  college.  In  the  internal 
honours  examinations  the  College  did  well  in  science  (three  first 
classes)  and  almost  as  well  in  engineering  (where  two  first  classes  were 
won),  .although  the  faculty  of  engineering  is  much  smaller  in  point  of 
numbers  than  that  of  either  arts  or  science. 


Argentina. — The  "'  Review  of  the  River  Plate  "  states  that  Mr. 
Glynn  has  applied  to  the  Minister  of  the  Interior  for  a  20  years'  eon- 
ces.sion  for  electricity  works  in  Gallegos. 

Association  of  Chambers  of  Commerce.— .\t  the  autumnal 
conference  of  this  .Association  held  at  Cardiff  last  week  the  following 
resolutions  were  approved  : — 

Proposed  iJhii.slry  of  Cummercc. — On  the  motion  of  Mi'.  C.  Charletox 
(London),  a  resolution  was  ado])ted  expressing  disajipointment  that  the 
(Government  had  not  yet  taken  action,  as  foreshadowed  in  the  King's 
.Speech  of  Feb.,  1905,  with  reference  to  the  conversion  of  the  Board  of 
Trade  into  a  Ministry  of  Commerce  on  modern  and  representative  lines, 
and  urging  that  this  long-delayed  nieasiu-e  should  be  proceeded  with  in 
the  session  of  1909. 

Compulsory  Rajislrniion. — Resolutions  urging  the  compiilsory  registra- 
tion of  the  names  of  persons  carrying  on  business  in  other  than  tlieir 
own  names,  and.  further,  favouring  registration  on  the  same  lines  as  in 
almost  all  other  European  countries — namely,  local  registration. 

The  latter  resolution  was  only  carried  by  liO  votes  to  .'52. 

Parcel  Post  liaks. — A  resolution  favouring  the  reduction  of  the  fi^reign 
parcel  post  rates,  so  as  to  enable  British  exporters  to  compete  on  eiiual 
terms  with  traders  in  other  countries. 

Cable  Rntes. — Mr.  ,T.  A.  Leckie  (\Valsall).  moved  for  a  further  reduc- 
tion in  foreign  and  colonial  cable  rates,  and  that,  as  a  commencement,  the 
cost  of  messages  between  this  country  and  France.  Belgium.  Holland,  and 
Germany  be  reduced  to  Id.  per  word,  and  the  lost  of  messages  to  and  from 
the  Colonies  be  materially  reduced. 

Air.  George  Shipwav  (Birmingham),  seconded. 

Mr.  P.  E.  .1.  Hemelryk  (Liverpool),  said  he  wovild  resist  any  reduction 
in  the  cost  unless  there  was  an  assurance  that  the  reduction  would  not 
interfere  with  efficiency.  He  suggested  a  rider  "  provided  that  such 
reduction  does  not  interfere  with  the  etiiciency  of  the  Contuiental  service.'" 

.Mr.  Leckie  accepted  this  altcralioi:.  and  the  motion  was  adopted. 

Telegraph  Chanjes  to  Sweden. — .-V  resolution  by  Mr.  .\xel  \\"ki.in', 
jiresidcnt  of  the  .Swedish  Chamber  of  Coninierce,  that  the  Postniaster- 
(ieneral  be  asked  to  reduce  the  telegraphic  charges  to  Sweden  to  the  level 
of  other  countries,  was  agreed  to. 

Ciideri/roHiid  Tilegraph  Cables. — .\  Liver])tiol  resolution  reconmuMul- 
ing  the  laovision  of  underground  telegrajih  wires  to  Land's  End  to 
ol)viate  the  freqiient  interruptions  by  storms  to  the  telegraphic  service 
service  for  the  lOast  \\'as  adoptetl. 

Beckenham. —  .\n  incpiiry  was  held  on  Tuesday  into  the  applica- 
tion of  ihc  Comicil  for  sanction  to  borrow  iLTi'iO  for  substituting 
electric  lighting  (by  metallic  filament  lamps)  for  the  jircsent  method 
of  street  gas  lighting. 

Bray  (Co,  WicklOW).— .Mr.  T.  !'.  Bradshaw  has  .sent  in  his  rcsig- 
rialinn  nf  the  cliairmanship  of  the  Klcclric  Light  committee,  in  oon- 
scipKnce  of  alleged  lack  of  interest  in  Ihc  undertaking  by  other 
membirs  of  the  Council.     He  is  to  be  askeil  to  rcconsitler  his  decision. 

Brazil. — Mr.  \'ice-Consul  Fletcher  states  that  tenders  will  shortly 
be  invited  for  IIk;  operation  of  the  Sl;ite  electricity  su|>i)ly  and 
Ir.imway  undertakings  at  Alanaos. 

.Mr  l'"letchcr  furthi'i  says  the  wireless  telegraphy  experinu'Uls 
bet  Weill  .M.inaos  and  Para  seem  to  have  ended  in  failure. 

Church  Lighting.-  'i'lie  pari.shioners  of  ,S|.  Mary  Stoke.  Ipswich, 
have  had  their  cinncli  litlod  for  cleelrie  lighting  liy  Osram  lamps. 
as  .1  memorial  of  the  late  rector.  Canon  Tonip.son. 

Clacton. — Tho  C'ouncil  have  applied  for  sanction  to  a  loan  of 
J.  I. Ill  IIP  fnr  addilioiuil  electric  |ilanl.  cables.  Ac. 

Croydon,  -It  was  reported  lo  the  Council  on  Monday  that  (he 
cuuipun)    ^^hic^  in  February  Ittst  contracted   to  erect  three  coal 
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hunkprs  anil  mio  asli  cover  ami  ivci'iving  hopper,  tnjjetlier  with  the 
oonstnirlicin:il  sli-el  work.nt  tin-  rli'ctrii'ity  works,  hiul  (aWnl  to  I'xr- 
cute  the  work  with  duo  clili.i!i''ni'i'  ami  expedition,  and  tlie  Liiihtins; 
and  Klertrieitv  eonimittee  reeoniniended  that,  after  .seven  day.-i' 
notice  to  the  contractors,  the  Corpuralion  lake  the  works  wholly  out 
of  their  hands  ami  re-contract  with  some  other  |)orson  or  persons. 

Dublin. — Dr.  Murray  ha.s  uiven  notice  of  motion  for  the  next 
meclin?.'  of  (he  Corporation  to  have  .ill  tin-  streets  in  the  eily  in  which 
electric  mains  have  liccn  laid  lit;hlcd  liy  cledricily.  The  Lifxlilind 
cominil  li-e  have  also  heen  considcrinu  (his  ((west ion. anil  ariMif  opinion 
that  the  time  has  arrived  wlieii  they  should  nhtain  .il  least  a  share  of 
the  or<linarv  street  li«.'hting. 

Dumfries. — Mr.  W.  VV.  Lackie,  Glasgow  city  electrical  engineer, 
is  to  report  to  the  Council  on  the  question  of  taking  over  the  local 
eiectricitv  works  from  the  India  Ruhbcr.  Gutta  I'ercha  &  Telegraph 
Works  Co. 

Dundee. — Sanction  has  been  received  to  a  further  loan  of  i:4(»,(l00 
for  the  electricity  undertaking.  Tenders  liavc  been  accepted  for  the 
erection  of  the  new  Clepington  sub-station  building  at  Jtl.Sdti. 

On  Monday  the  Electricity  committee  considered  a  report  from  the 
city  electrical  engineer  (Mr.  H.  Kichardson)  on  stair  and  close  light- 
ing, in  which  he  propo.sod  that  the  department  should  oti'er  to  light  a 
pro|>erty  for  a  certain  sum — in  the  case  of  a  close  and  stair  requiring 
four  good  lights  for  24s.  per  annum,  payable  by  the  landlord,  who 
would  probably  come  to  some  arrangement  with  his  tenants.  The 
advantages  would  be  that  the  department  would  be  responsiljle  for 
putting  on  and  oft' the  lights  ex.vtly  at  an  hour  Hxed  by  the  Council, 
varied  to  suit  the  time  of  year,  and  that  it  would  not  be  jjossible  for 
,in  evildoer  to  put  the  lights  out.  It  would  put  an  end  to  the  problem 
of  stair  lightiog,  and  equally  satisfy  the  Council,  the  police  autho- 
rities and  owners  and  tenants,  and  would  generally  tend  to  a  most 
satisfactory  state  of  affairs  at  a  price  which,  it  must  be  admitted, 
erred,  if  anything,  on  the  side  of  cheapness.  The  committee  approved 
the  scheme'and  agreed  to  remit  the  matter  to  the  Lighting  committee 

Electrical  Contractors'  Association. — A  meeting  of  the  northern 
section  of  the  Electrical  Contractors"  Association  will  be  held  at 
the  Manchester  Exhibition  on  Oct.  17  at  II  a.m.,  to  be  followed  by 
a  |«iipagandist  meeting  open  to  all  electrical  contractors.  The  Cen- 
tral Board  .Meeting  istobe  held  at  the  Exhibition  on  Oct.  ICatll  a.m. 

Elland. — An  inquiry  was  held  on  Wednesday  into  the  application 
of  the  Council  for  sanction  to  borrow  i'S.OOf'  for  extensions  of  the 
electricity  und  -rtaking. 

It  was  explained  that  on  account  of  the  increased  demand  for  elec- 
tricity it  had  become  necessary  to  remosc  the  destructor  and  put  in  a 
new  boiler,  hut  the  inspector  (Mr.  Bicknelll  pointed  out  th.at  the  re- 
fuse destructor  had  been  installed  but  five  years  ago,  and  he  was 
afraid  the  L.f!.  Board  would  not  allow  the  cost  of  removal,  because  it 
might  recur. 

Fair  Wages  Clauses. — At  a  meeting  of  Manchester  Trades' 
Council  last  week  it  was  reported  that  the  Co-operative  Wholesale 
Society  had  agreed  to  adopt  in  contracts  given  out  by  them,  a  fair- 
wages  clause,  proposed  by  the  representatives  of  the  Electrical 
Trades'  Union,  as  to  the  payment  of  local  trade  union  rates  of  wages, 
with  the  exception  of  a  condition  that  jueference  shall  be  given  to 
trade  unionists.  The  Electrical  Trades'  Union  delegates  were  not 
satisfied  with  the  concession  made  by  the  Society,  but  the  Council 
ultimately  decided  to  accept  it. 

Felixstowe. — The  Council  last  week  further  considered  the 
recommendations  of  the  Lighting  committee  with  regard  to  the 
purchase  of  the  rights  and  luidertaking  of  the  SulTolk  Electric  Supply 
Co.  (set  out  in  our  issue  for  Sept.  II). 

The  chairman  of  the  committee  (Mr.  Cowr.Es)  moved  the  adoption  of 
the  committee's  recommendations. 

The  chairman  of  the  Council  (Mr.  Mason)  said  the  capital  account 
of  the  Council's  undertaking  stood  at  £12,404,  and  if  they  gave  £8,000 
for  the  company's  undertaking  that  would  make  £20,4C4.  The  engineer 
had  estimate<l  that  the  cost  of  new  works  would  be  £7,600,  and  there 
were  works  for  which  they  had  already  obtainerl  |)Owcrs,  and  which 
would  cost  £3,146.  He  moved  that  an  estimate  bo  obtained  from  the 
consulting  engineer  (Mr.  1{.  1'.  Wilson),  and  if  he  agreed  with  the 
estimate  of  £7,500  for  new  works  the  Council  should  otifcr  the  company 
£8,000  for  the  whole  of  their  undertaking  and  interest  in  Felixstowe. 

Mr.  Cowks  withdrew  his  motion  and  the  amendment  was  .idopted. 

Hammersmith  (London). — The  electrical  engineer  (Mr.  G.  Gilbert 
B?ll)  has  reported  on  theeontract  phwed  with  the  Briti.sh  Thomson- 
Houston  Co.  in  July.  1904,  for  a  Curtis  turbine  for  £!(.  14.'). 

The  machine  was  put  into  commission  in  Sept.,  1906,  and  has  been 
m  almost  constant  use  since  .Ian.,  1907,  having  run  9,118  hours  and 
generated  6,546,210  units  during  that  time.  In  one  or  two  important 
details  (viz  ,  noise  and  heating)  it  is  said  to  be  not  (pute  in  accordance 
with  specification,  and  Mr.  Bell  does  not  feel  justified  in  taking  it  over 
as  it  is  and  signing  the  final  certificate  for  £799.  10s.  In  order  to  over- 
come both  the.'c  p3ints,  the  contractors  are  preiiared  to  rebuild  the 
alternator  free  of  charge  and  hand  the  machine  over  in  accordance 


with  specification,  and  this  otl'er  has  been  accepted.  Tin-  Electricity 
an<l  Lighting  committee  ha-,  accepted  the  oU'er  of  the  B.T.-H.  Com- 
pany to  increase  the  output  of  the  Curtis  turliine  from  1,500  kw.  to 
2,000  kw.,  when  they  are  rebuilding  the  machine,  for  the -sum  of  £560, 
anrl  to  supply  the  spare  parts  recpiired  for  £136. 

Handsworth.  -The  Coum^il  has  decided  to  increa.se  the  salary  of 
the  electrical  engineer  (Mi'.  F.  A.  Ni.xon),  from  £:t50  to  i:4(M)  |)cr 
annum. 

Hope.  — RfTorts  are  being  innde  by  Mr.  A.  O.  Griffiths  anil  .Mr.  K. 
.\llen  1(1  organise  a  company  to  establish  electricity  works.  At 'a 
recent  meeling  of  ratepayers  a  subcommittee  was  ap))oint(d  to 
seleil  a  site  for  the  works. 

India.  The  hydro-elect ric  works  at  .Jhelam  were  ofiieially  in- 
augurated on  Wednesday  by  Col.  Sir  Francis  E.  Younghusband, 
K.C.I.  E..  in  (he  presence  of  the  Maharaja  of  Kashmir  and  numerous 
guests.  In  addition  to  lighting,  the  electrical  energy  is  to  l)e 
utilised  for  dreilging  the  river  .Ilielam.  for  working  the  silk  factory 
at  Srinagar  and  other  industrial  purposes. 

Inquest.— .\t  Lancaster  on  Saturday  an  inquest  was  held  on 
Chas.  Buxton,  foreman  painter  in  the  employ  of  the  Huttcrley  Iron 
Co..  who  was  killed  at  Castle  Stition  on  Friday  last. 

A  fellow  painter  named  Anderton  said  he  was  working  along  with 
deceased  in  jiainting  a  standard  carrying  the  electrical  equipment  of 
part  of  the  Midland  Railway  Co.'s  line.  Deceased  had  arranged  the 
precautionary  measures  that  were  adojjted.  When  they  got  the  warn- 
ing that  the  current  was  coming  on  witness  jumped  ofi'on  to  the  roof. 
Deceased,  who  was  about  3  ft.  from  the  live  wire,  said  "  I'll  "et  out  of 
the  road ''  and  was  doing  so  when  lie  fell.  He  put  his  hand  on  insu- 
lator and  his  body  was  badly  burnt. 

Thos.  Stirzaker,  flagman,  said  when  deceased  put  his  hand  on  the 
insulator  a  blue  light  came  out,  and  he  fell  with  .one  leg  over  the  top 
of  the  girder  and  the  other  through  it.  His  hand  w.as  still  on  the  in- 
sulator, and  he  fell  backwards  with  his  shoulder  touching  the  live  wire 
underneath. 

Mr.  H.  W.  Spendlow,  electrician  in  charge  of  the  overhead  equip- 
ment, deposed  that  only  persons  with  permits  from  himself  were  ex- 
pected to  work  aliout  the  electrical  equipment.  No  one  in  his  depart- 
ment knew  that  deceased^was  working  there.  He  w.as  not  in  their 
department.  The  voltage  of  the  current  at  the  time  of  the  accident 
was  6,600.  With  that  voltage,  if  the  dece,ase(l  put  his  hand  on  the  insu- 
lator within  J  in.  of  the  wire  the  current  would  go  through  his  body. 
There  was  no  reason  electrically  why  the  signals  should  not  be  worked 
independently  of  the  switching  on  of  the  current. 

Mr.  C.  Ml  Lean,  civil  engineer,  Derby,  who  designed  the  overhead 
electrical  equipment,  dejjosed  that  there  was  10  ft.  on  one  side  and  4  ft. 
on  the  other  of  safetv  on  the  standards.  But  if  the  insulator  was  out 
of  order  the  whole  girder  would  be  .alive.  The  Butlerley  Co.  generally 
advised  them  when  they  were  going  on  a  certain  job,  and  he  made 
arrangements  to  protect" them.  He  had  no  advice  as  to  their  coming 
on  that  particular  job,  and  consequently  no  arrangements  were  made 
for  the  men's  protection  so  far  as  the  company  was  concerned. 

The  Coroner  said  at  first  it  seemed  as  if  there  was  some  want  of  care 
in  the  arrangements,  lint  if  anybody  was  to  blame  in  that  connection 
it  was  the  deceased  himself. 

The  jury  returned  a  verdict  of  accidental  death,  adding  that  there 
was  no  one  to  blame. 

Institute  of  Metals. — .Ml  the  preliminary  organisation  work  in  con- 
nection with  this  Institute  has  now  been  completed,  and  a  per- 
manent secretary  has  been  ap])ointed. 

The  headquarters  are  to  be  in  London,  where  a  |)ermanent  secretary 
and  ottices  will  be  maintained.  Meetings  will  also  be  arranged  from 
time  to  time  at  various  provincial  centres,  and  a  journal  will  be  puli- 
lished,  with  original  Papers  and  abstracts  of  current  literature.  The 
new  secretary  (Mr.  O.  Shaw  Scott,  M.Sc.)  will  eiiter  upon  his  duties 
at  once,  in  order  that  he  may  co-operate  with  a  local  committee  at 
Birmingham,  of  which  Mr.  Baeddicker  (Hy.  Wiggin  &  Co.)  is  chair- 
man and  Councillor  G.  P.  Poppleton  hon.  secretary.  I'lans  have  been 
drawn  up  for  the  forthcoming  meeting,  to  be  held  on  Nov.  11  and  12. 
According  to  the  provisional  programme,  Papers  are  to  be  leadon 
both  mornings,  the  sessions  of  the  Institute  being  held  at  the  Tech- 
nical School,  SulTolkstreet,  Birmingham.  Visits  will  also  be  made  to 
works  of  interest  in  the  district. 

L.C.C.  Tramways. — .\  new  line  to  Putney  Bridge  is  to  be  con- 
structed along  West-hill.  Wandsworth,  and  Upper  Richmond-road, 
with  .some  single  line  branches  en  route.  The  estimated  cost  is 
£.-)3.74(l. 

The  Council  propo.se  to  retluce  Kast-road.  Ho.xlon.  to  a  single  line 
tramway  and  to  construct  a  line  through  Shepherdess-walk  for  the 
City-Highbury  .service  so  as  to  obviate  the  cx|)en.se  of  widening 
East-road.  Petitions  are  being  signed  against  the  proposal.  A 
similar  proposal  will,  we  anticipate,  be  made  with  regard  to  Bridport- 
place  in  connection  with  the  City-Green  Lanes  service. 

Bermondsey  Borough  Council  have  been  infortned  that  the  High- 
ways committee  of  the  London  County  Council  will  recommend  the 
Council  to  s-ek.  in  the  liMM)  Parliamentary  se.'sion,  authority  in 
resjject  of  the  route  from  Tooley-slreet  to  Evelyn-street,  Peptford, 
and  for  authority  to  construct  five  diversions  and  extensions. 
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Manchester. — The  foundation  stone  uf  the  new  tianicar  shed  at 
I'lincess-road,  Moss  Side,  was  Uiid  on  Tuesday.  The  .shed  will  aecom- 
uioilate  i2.'>i)  cars  and  provision  has  been  matle  for  future  extensions. 

Marriage. — The  marriage  took  ))laee  on  tlie  Itith  inst.  at  All 
Saints'  C'hureh.  Child's  Hill,  of  Jlr.  Geo.  R.  Webb,  M.I.E.E..  (head 
storekeeper  to  the  Ot.  Indian  Peninsula  Railway  Co..  Bombay,  and 
.  kb5t  son  of  the  late  .Mr.  F.  H.  Webb)  to  Miss  Gladys  Mary  Gaw- 
th"3p. 

Morecambe. — The  Council  have  acccjitcd  a  loan  of  £7.603  at 
3j  per  cent,  for  tramw-ay  purchase  purposes,  and  have  applied  to  the 
Board  of  Trade  for  consent  to  the  purchase  of  a  portion  of  the  More- 
cambe Tramways  Co.'s  undertaking.  A  provisional  order  to  lay 
additional  tramways  will  also  be  applied  for. 

North-East  Coast  Engineers'  Strike. — The  engineers  who  have  been 
on  strike  have  decided  to  accept  the  terms  of  settlement  referred  to 
on  p.  S.'^T  of  our  last  i.ssue.  and  about  4.IW)(t  of  the  (i.tHKI  men  directly 
affected  will  resume  work  on  Monday  next. 

Obituary. — We  regret  to  announce  the  death,  which  occurred  at 
Herne-hill.  London,  on  18th  inst..  of  Mr.  Fras.  B.  Heaphy.  A.M.I.C.E.. 
station  superintendent  at  the  South  London  Electric  Su])ply  Corpn.'.s 
station  at  Loughborough. 

Patent  Litigation. — We  are  asked  to  state  that  the  ]>roceedings 
instituted  in  19(t7  by  the  Johnson-Lundell  Electric  Traction  Co. 
(Ltd.)  against  Raworth's  Traction  Patents  (Ltd.)  and  several  of  theii- 
customers  for  alleged  infringement  of  patents  have  been  discon- 
tinued by  agreement,  a  declaration  to  the  effect  that  "  in  no  .single 
instance  have  defendants  supplied  or  fitted  up  an  equipment  contain- 
ing any  infringement  of  the  Lundell  patents  "  having  been  accepted 
by  jilaintitis. 

Pembroiie  (CO.  Dublin). — At  PViday's  meeting  of  the  Roads  com- 
mittee the  electrical  engineer  (Mr.  Price)  was  instructed  to  erect  arc 
lamps  in  a  portion  of  Ring.send.  A  number  of  applications  for  elec- 
trical energy  for  power  and  heating  were  dealt  with. 

Lampeter-Aberayron  Light  Railway. — It  is  announced  that  the 
construction  ipf  this  line  will  be  commenced  early  next  month. 

P.O.  Telephone  Service.— The  new  telephone  exchange  at  Kings- 
ton-on-Thames, which  is  to  take  the  place  of  the  old  one  at  the 
Post  Oflice,  has  just  been  completed  The  number  of  subscribers  is 
about  l.tlOt),  and  the  work  of  transferring  the.se  from  the  old  to  the 
11  \v  exchange  was  performed  in  about  one  minute.  Provision  has 
been  made  at  the  new  exchange  for  2^700  subscribers. 

Private  Fire  Brigades. — The  London  Private  Fire  Brigades 
Association,  comprising  .S50  members,  held  its  fourth  annual  com- 
])etition  at  the  (■uildhall  on  Saturday  last.  A  solid  silver  challenge 
shield,  worth  over  £100.  is  presented  by  the  Corjioration  of  London 
for  the  encouragement  of  good  work  aiming  these  brigades.  Teams 
representing  1.5  brigades  competed,  and  at  the  conclusion  of  the  com- 
petition Councillor  J.  H.  Lile  announced  that  the  shield  had  been 
won  by  the  Robert.son  Electric  Lamp  Co.'s  brigade,  the  three  first 
teams  being  : — fSobert.son  brigade,  360=  sec.  ;  Bradbury.  Wilkinson 
&  Co.  (Printers),  403;.;  .sec.  ;  R.  H.  &  S.  Rogers  (Rotheihithe),  41(1;.; 
S'C.  The  Lord  Mayor  presented  the  shield  and  silver  medals  to  the 
winning  team,  congratulating  them  on  the  fact  that  they  were  the 
fir.4t  team  to  win  the  shield  for  the  .S(>cond  time. 

Rossendale. — Bacup  and  Rawtenstall  Corporations  have  agreed 
to  purchas  ■  the  undertaking  of  the  Rossendale  \'alley  Tramways  Co. 
within  tl  e  tw(j  boroughs  for  about  £33.001).  The  price  of  the  Bacup 
J)  <itio.i  is  £10,300  (including  cars  and  engines)  and  Rawtenstall  Cor- 
|)  ati  )n  will  lend  that  amount  to  Bacu)}  on  mortgage.  Rawtenstall 
Corporation  are  to  reconstruct  the  tramways  in  Bacup,  to  work  the 
sti'am  tramways  and  to  take  the  receipts  until  the  electrification  is 
aceompli.shcd. 

Sedgefleld  iCO.  Durham).  -The  Council  have  made  an  arrangc- 
niiMl  u  illi  the  .\liiri>for  I  li  ( 'olliery  for  the  elect  rie  lighting  of  Chill  on - 
l.oie. 

Technical  Training  foi-  the  Army  In  ptusuanec  of  a  .scheme 
of  technical  training  HJiich  was  start"d  last  year,  a  .series  of  lrad<' 
clii.Hses  will  be  held  d\iring  the  cuning  winter  in  the  .Mder.shot  com- 
mand. 

A  circular  lias  Iteen  issiK^d  t*>  (be  li'oops  pointing  out  the  (iillt<-ull\' 
of  liiidingeinpluyniont  lifter  leaving  the  Sfiviec,  and  the  iniiiortaiiei'  of 
liosHCHHiiig  some  technical  knowloilgo.  The  cla.x.xes  will  lie  open 
CHpocially  to  jtll  n'm-coniiniHsionc^t  oHi<:ers  and  men  whose  colour  ser- 
\  ice  has  ni'arly  e\pii'ed,  uml  forlbo  iiisl  riicl  ion  a  very  small  fee  will  be 
cbargcd.  The  coni-s4-s  iiiebidc  iiistiiu-tioii  in  a  iiunil)cr  of  truiles  and 
callings,  iiicliidiiig  caro  of  cleitrii'  light  plittil  ami  of  ^as  lui'l  oil 
Cni;iue.H,  elocliic  wiiiiij;.  Iilaik.siiiilliiiig,  tilling,  1  iiniery,  ciirpoiilrv, 
Ir  Mliori  iriL'iiic  wurk,   in  ion  <lii\  iii};  iiikI  e  iiistrueticn,  A'c. 

Trackless  Trolley  Tramways.  -The  iiiemlierH  of  the  Munch,  si.  r 
Rub-coaimilleo    (recently  appointed  to  collect    infurniation  on  tin- 


trackless  trolley  system  ot  transit)  have  issued  their  reiwrt  on  their 
recent  visit  to  the  Continent. 

At  tiie  outset,  the  report  deals  with  the  prolilem  of  transit  facilities 
for  suburban  districts,  which,  briefly  stated,  is  :  — 

('()  How  far  is  it  desirable  and  advantageous  to  extend  the  tramway 
system  J  into  the  subuilian  and  thinly  populated  outside  districts, 
having  due  regard  to  the  financial  stability  of  the  undertaking?  and 

('<)  ^Vhen  a  reiisonable  limit  of  extension  had  been  reached  and  some 
means  of  transit  is  desired  beyond  that  limit,  what  is  the  best  system 
to  ado|)t  ? 

As  to  the  first  question,  it  may  be  pointed  out  (contiuucs  the  report) 
that  the  cost  of  operating  tramways  may  be  divided  into  (a)  running 
expenses  per  car  mile,  which  remain  approximately  constant,  no 
matter  how  the  total  car-mileage  increases,  ami  i/<)  standing  expenses 
per  car-mile,  which  vary  in  inverse  ratio  to  the  car-mileage  run.  It 
is,  therefore,  the  standing  expenses  which  largely,  if  not  entirely,  de- 
termine the  economic  limit  of  tramways. 

The  report  continues  :  With  a  half-minute  service  the  standing  ex- 
l)enses  in  Manchester  are  0'138d.  per  car-mile  only,  whereas  with  a 
half-hour  service  they  reach  3'26d.  per  car-mile.  Taking  the  surplus 
receipts  (after  deducting  running  expenses)  at  2id.  per  car-mile,  it 
would  appear  that  a  9-minute  .service  is  the  economic  limit.  Wfien 
dealing  with  the  question  of  extension  of  a  tramway  system,  however, 
the  earnings  and  expenses  of  the  extension  must  not  be  viewed  as  if 
such  extension  were  a  separate  undertaking  to  be  operated  apart  from 
the  general  tramway  system.  It  must  be  remembered  that,  generally 
speaking,  extensions  tend  to  increa.se  the  value  of  the  existing  lines 
right  from  the  centre  of  the  city,  and,  therefore,  the  economic  limit 
may  be  placed  at  a  less  frequent  ser\ice  than  nine  minutes.  It  may  be 
safe  to  say  that  the  economic  limit  would  probably  be  reached  on  routes 
which  would  provide  suitable  revenue  for  a  commencing  service  of, 
say,  10  to  16  minutes — provided  that  the  length  of  the  extension  is  not 
too  great  comi»red  with  the  length  of  the  existing  line  mesisured  from 
the  centre  of  the  city. 

The  chief  value  of  tramwaj'S  lies  in  the  fact  that  metal  wheels  run- 
ning on  metal  rails  aflord  the  cheapest  known  form  of  traction,  and 
that  fundamental  advantage  of  tram  haulage  over  any  other  form  of 
haulage  on  ordinary  roadways— no  matter  how  well  tlie  roads  may  be 
jiaved — will  always  exist,  and  should  never  be  lost  sight  of.  It  clearly 
illustrates  the  fact  that  tramways  increase  the  carrying  capacity  of 
the  [lublic  streets,  and  this  is  of  great  importance  in  crowded  cities, 
w  here  the  traffic  tends  to  fjecome  more  and  more  congested.  If  we 
were  to  "scrap"  our  tramways  tomorrow  and  substitute  motor 
omnibuses,  we  should  have  to  put  at  least  1  ,C00  of  such  vehicles  on  the 
streets  to  provide  for  the  "  peak  "  loads  at  the  "  rush  ''  hours  which 
are  now  carried  by  our  500  tramcars,  the  carrying  capacity  of  the 
omnibuses  being  appioximately  only  half  that  of  the  tramcars.  What 
we  ought  to  aim  at  is  to  do  e\'erylhing  possible  to  lessen  the  stree  t 
congestion  —  not  to  increase  it.  The  traffic  prolilem  and  the  (lue^liou 
of  providing  more  street  accommodation  in  the  heart  of  the  city  is 
every  ye;ir  becoming  more  important.  It  is  a  problem  which  the  Cor- 
jjoration  before  long  will  be  called  upon  to  seriously  consider  and 
deal  with. 

From  a  financial  point  of  view  it  can  easily  be  shown  that,  not- 
withstanding the  heavy  expenditure  on  track  construction  and  main- 
tenance, tramways  are  economically  far  in  advance  of  motor  omni- 
buses for  handling  passenger  trathc  in  large  cities  and  towns.  In 
Manchester  we  run  our  tramcars  at  a  total '  •  all  in  "  cost  of  lOd.  per  car- 
mile.  That  is  the  average  cost  for  running  510  cars,  nearly  half 
of  which  are  bogie  c;irs,  each  with  a  cap.icity  for  SI  passengers,  and  a 
large  pro|)0rtioii  are  fitted  with  to-;  covers,  which  renders  them  capable 
of  being  used  to  their  full  capacity  in  wet  and  inclement  weather.  The 
cost  includes  the  payment  of  alarge  sum  in  rates  to  thecityin  respect  of 
the  tramway  track,  and  italso  includes  theexpense  of  maintaining  the 
roadway  between  the  metals  and  for  18  in  .  on  the  outer  sides  :  in  other 
words,  it  includes  the  cost  of  maintaining  practically  half  the  width  of 
the  princiixal  streets  of  the  city.  It  further  includes  all  fixed  charges 
for  inter^3t  and  sinking  fuud  on  capital,  and  a  large  sum  for 
reserve,  renewals  and  depreciation.  If  our  income  reaches  Hd. 
l>er  car- mile,  it  gives  us  a  surplus  (available  for  relief  of  rates) 
of  Id.  per  ear-mile  aiul  this  on  our  mileage  amounts  to  £70,000  per 
annum.  If  motor  buses  were  adopted,  we  should  have  to  p:iy  uo  rates 
for  the  use  of  the  roads,  nor  should  we  be  called  upon  to  contribute 
anything  towards  road  maintenance.  The  standard  typo  of  bus  now 
in  general  use  has  a  .seating  capacity  for  31  iMssengors  only,  and  it  is 
not  provided  with  a  covered  top.  Wo  know  from  the  experience  of 
several  towns  where  motor  'bu.scs  have  been  in  operation  for  some  time 
that  I  heir  total  "all  in  "  cost  of  o|>eiiitiiin,  inehnliug  working  ex  (KMises, 
dcprei.'iation,  interest  inid  sinking  fund,  is  not  less  than  Is,  per  bus 
mile,  and  at  lea.st  1,000  buses  would  be  rcipiired  to  moot  the  demands 
at  the  "  rush  "  hours  in  .Manchester,  That  would  ciitiil  the  ruiiiiiug 
of  a  much  greater  mileage  than  is  necessary  with  tramcars  for  handling 
the  same  amount  of  Irallic,  anil  hence  decr.-ased  earnings  per  mile 
woidd  bo  Ihcirsiill.  With  less  earnings  ,ind  increased  workingex|)on.'<e.s 
tlieiesull  would  be  ilis!islrous.  In  short ,  I  ho  adoption  of  nmtor  Imses 
for  city  tialtii'  would  result  in  a  large  increase  in  fates,  an  iiicrea.sed 
coHt  of  road  maintenance,  increa.s.'d  Irallic  congestiiui  and  loss  vtVt- 
ciency  all  round.  Many  |>copIe,  unai^iuainled  with  the  practical  sido 
of  tramway  working,  are  of  opinion  thai  the  i  leal  system  of  operation 
would  bo  by  automobiles  working  indep'-ndeiit  of  a  central  power 
slalioii.  There  is  really  no  goiMl  foiin.lation  lor  this  theory.  The  work 
whiili  a  liamiar  bus  to  do  varies  coiisidii  ably  al  dlHeiciil  limes  of  the 
clay  and  at  dilTereiit  |jci  ioda  of  the  year.  Ill  winter,  wlieii  the  track  is 
III  11  bad  condition,  tho  tractive  ofTort  required  reaches  its  hitthctt 
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[H)int,  but  tliis  niiiyoiily  occur  for  ii  I'ch  weeks.  It  islietter  ami  more 
ecoiioiiuciil  to  peiicnite  energy  to  provide  lor  these  "  [leak  '  loads  in 
larjje  t|u:intities  in  a  central  ]ti)\ver  stjvtion  tlian  to  provide  cacli 
seiMirate  voliide  with  an  e<iiiipmcnt  for  fjeneratin;;  or  for- storinj,'  its 
own  energy,  which  may  only  be  lallod  upon  for  its  nia\iniiini  output  a 
few  times  a  year,  hut  which  will  have  to  bo  carried  about  by  the  cars 
all  the  vear  roun<l.  The  motors  in  our  tramcars  arc  capable  of  deal- 
ing w  itli  these  exceptional  loads,  and  whilst  the  cheapness  of  genera- 
tion in  central  stations  is  somewhat  neutralised  by  having  to  transmit 
the  energy  through  feeders  to  the  trolley  linos,  yet  on  the  whole  the 
advantages  of  such  stations  for  the  working  of  large  tramway  systems 
are  altogether  too  i^reat  for  us  to  think  of  generation  in  small  ([uanti- 
fcies  in  au*onnbiles. 

The  only  lield  for  the  raotor-'bua  is  (a)  in  towns  or  cities  whore 
tramways  are  not  permitted,  or  ifc)  in  suburban  <listricts  where  the 
trafiic  is  not  sutiiciently  great  to  waiiant  the  laying  down  of  tramway 
rails,  anil  in  the  latter  districts  it  will  have  a  competitor  in  the  track- 
less trolley.  The  granting  of  licences  to  private  indiviiluals  to  rini 
motoromnil>uses  in  the  southern  suburbs  of  iManehester  is  naturally  of 
interest  to  the  tramways  deparlment.  We  have,  however,  snilieieiit 
knowledge  of  the  earning  capacity  of  the  [>roposed  routes  for  wliich 
the  .'buses  .have  been  licensed  to  say  that  if  the  licensees  intend 
running  their  "buses  all  the  year  round  they  will  not,  in  the  sub-com- 
mittee's opinion,  earn  sufficient  to  meet  their  expenses.  It  may  pos- 
sibly be  advantageous  for  a  corporation  or  a  company  operating  a 
large  tramway  system  to  run  motor  or  other  omnibuses  in  the  subur- 
ban districts  to  act  as  feeders  for  their  undertaking,  but  for  private 
individuals  to  undertake  the  running  of  such  buses  in  these  thinly 
populated  districts — as  an  independent  business  concern— the  propo- 
sition is  altogether  a  diB'erent  one.  For  providing  means  of  transit 
lieyond  the  economic  tramway  limit  the  trackless  trolley  system 
claims  consideration.  Briefly,  trackless  trolley  cars  are  vehicles 
operated  by  electric  motors  obtaining  their  energy  from  overhead 
trolley  lines,  which  arc  in  du[)Iicate — positive  .and  negative  It  is  an 
attempt  to  adapt  the  ordinary  trolley  system  of  traction  for  thinly 
popidated  districts,  avoiding  the  e.vpense  of  track  laying  and  possible 
I'oatl  widenings.  The  vehicles  are,  of  course,  subject  to  the  usual  dis- 
advantage of  all  vehicles  which  run  on  the  ordinary  roadway  instead 
of  on  rails — namely,  that  the  tractive  ^effort  is  greater,  the  ditt'erence 
betw'een  the  two  varying,  of  course,  according  to  the  condition  of  the 
road  surface. 

Particulars  are  given  of  several  lines  in  Germany.  In  Miillausen 
(Alsace)  the  nxist  up-to-date  system  of  the  trackless  trolley  has  been 
equipped.  The  local  authority  desired  to  provide  a  means  of  transit 
along  a  suburban  route,  a  distance  of  about  a  mile.  The  gradients  on 
the  route  are  somewhat  severe,  the  steepest  being  I  in  12.  After  con- 
sidering motor  omnibuses,  and  after  inspecting  the  operation  and  as- 
certaining the  results  of  the  trackless  trolley  system  in  Monheim  and 
Ahrweiler,  they  determimined  to  adopt  that  system.  The  o\erhead 
ei|uipment  con.sists  of  four  trolley  lines,  two  positives  and  two  negatives. 
Tills  does  away  with  the  necessity,  when  cars  are  passing,  of  one  of 
them  pidling  off  their  trolleys  or  pro\"iding  special  passing  places. 
The  cars  are  very  similar  to  those  at  Ahrweiler,  with  the  e.xeeption 
that  they  are  .somewhat  lighter  in  construction  (weighing  only  54cwt. ) 
and  have  only  one  trolley  boom.  This  is  fitted  with  a  special  double- 
I)ole  connection  for  taking  current  from  the  trolley  line.  The  line  is 
not  in  operation  at  present,  not  yet  having  been  p.assed  by  the  State 
Government,  but  the  local  authority  gave  the  members  of  the  deputa- 
tion a  trial  run  over  the  system.  On  account  of  the  steep  gradient, 
the  cars  ha\e  been  fitted  with  specially  constructed  brakes  and  a  run- 
back  preventer.  The  current  is  supplied  to  the  trolley  wire  at  600 
volts,  and  the  price  is  Id.  per  unit. 

The  result  of  our  inspection  and  investigation  convinced  us  that  in 
the  towns  we  visited  they  had  succeeded  in  getting  what  they  set  out 
to  obtain — namely,  a  means  of  transit  at  the  lowest  possible  operating 
costs — costs  which  the  small  revenue  from  the  sparsely  populated  dis- 
tricts just  about  cover.  It  was  interesting  to  see  the  improve.nents 
effected  between  the  earlier  and  the  later  constructed  lines,  and  the 
following  is  a  brief  summary  of  the  system  as  developed  to  date  :  — 

A  lightly  constructed  overhe.ad  equipment  with  bracket -arms  and 
four  troUe}'  lines  fed  with  electrical  energy  carried  by  overhead  cables. 
Specially  designed  overhead  fittings  for  ensuring  the  safe  working  of 
the  positive  and  negative  lines. 

Small  single-deck  curs  equipped  with  single  motors,  with  a  front 
axle  drive.  Controllers  of  the  Ijarrel  type,  with  five  power  notches  and 
four  rheostatic  brake  notches.  To  minimise  maintenance  expenses, 
rul>l)er  tyres  fitted  on  the  front  wheels  only.  .Single  trolley  liooms, 
witli  a  doul)le  shoe  attachment  for  taking  current  from  the  trolley 
linc-s.     Trailer  cars  u.sed  during  the  busy  hours. 

Before  inspecting  the  system  in  .actual  operation  in  Ocrmany,  the 
sub-committee  sUite  that  they  felt  that  if  thoy  can  t.ikc  a<lvant«ge  of 
obtiiining  electrical  energy  from  .a  central  power  station  at  a  reason- 
able cost,  and  if  we  can  adopt  tramway  motors — which,  after  many 
years'  development,  have  reached  a  high  state  of  perfection,  and  are 
comiKiratively  inexpensive  to  maintain  —we  should  be  proceeding  along 
.safe  lines,  anil  oui-  visit  has  to  a  large  extent  confirmed  these  views. 
The  system  as  seen  by  us  in  Germany  will  require  some  modification 
to  fulfil  English  conditions.  The  type  of  bus  would  have  to  be 
materially  altered.  The  front  axle  drive  which  the  (iermans  have 
adapted  renders  the  steering  gear  somewhat  ineffective.  'Buses  driven 
from  the  back  axle,  with  all  four  wheels  rubber-tyred,  wouUI  be  neces 
sary  for  our  requirements. 

On  the  subject  of  finance  the  report  says  :  It  is  a  common  practice 
to  compare  operating  costs  of  passenger  carrying  vehicles  on  a  car- 
mileage  basis,  but  nothin'.r  may  be  more  misleading  if  care  is  not  exer- 


cised. In  tramway  working  the  "cai-mile"  is  a  valuable  unit  for 
conqiaring  receipts  and  expenditure  results  from  year  to  yeai-  for  the 
same  tramway  .system,  but  it  is  a  somewhat  rougliand-rcady  unit  for 
comparing  the  results  of  operation  in  dillerent  towns,  where  the  type 
and  carrying  capacity  of  the  cars,  the  average  speed  attained,  the 
number  of  "  part  day  "  cais  put  into  .service  for  the  "  rush  lii>uis"anil 
other  local  conditions  as  to  rates  of  pay,  &c.,  may  be  widely  dillerent. 
When,  however,  we  come  to  other  vehicles,  outside  tramways,  the 
adoiition  of  the  "car-mile "as  a  unit  for  comparison,  is  likely  to  bo 
still  more  misleading.  Trackless  trolleys  would  be  cheaper  to  operate 
than  internal  combustion  motors,  niairdy  under  two  heads— general 
maintenance  and  depreciation. 

The  committee  report  that  they  consulted  the  Board  of  Trade  on  tho 
subject  of  the  powers  necessary  for  equipping  and  running  the  track- 
less tnilley,  and  they  .vdvi.sed  that  a  suitable  clause  should  be  inserted 
in  the  bill  which  will  be  promoted  by  the  Corporation  in  the  next  .ses- 
sion of  P.arliament,  and  tlieconunittce,  therefore,  recommend  that  this 
cour.se  be  adopted. 

The  Tramways  cumniittce  have  considered  the  report,  and  passed 
a  lesolution  thanking  the  sub-committee  for  their  report  and  rcconi- 
meniling  that  a  suitable  clause  empo\\'ering  the  committee  to  rtm 
trackless  trolley  cars  be  inserted  in  next  year's  Corporation  bill. 

The  Board  of  Trade  have  informed  Dtindee  Cor])oration  that  they 
see  no  objection  to  tlie  trackless  trolley  system  being  introduced. 
The  Tramways  committee  considered  on  .Monday  a  proposal  to  make 
an  experiment  by  connecting  Forfar-road  and  Fairmiiir  by  the 
system,  but  finally  deferred  consideration  of  the  whole  question. 

"Unemployed"  Relief  Projects.^Leeds  Tramways  and  Elec- 
tricity committee  propose  to  start  the  construction  of  the  tramway 
from  Horsforth  to  Guiseley  (instead  of  leaving  it  until  next  spring, 
as  originally  intended),  in  order  to  avoid  discharging  a  considerable 
number  of  men  next  month. 

Mr.  Glyde.  a  labour  member  of  Bradford  City  Council,  intends  (o 
move  "  that  £10,000  be  voted  for  the  unem])loyed  out  of  the  profits 
of  the  electricity,  tramway,  gas  and  water  departments.  " 

Watford. — The  Council  are  inviting  tenders  for  extension  ol  ]ilanl 
to  meet  the  winter's  load  of  1909-10. 

Wednesbury.--In  reference  to  tlie  paragraph  under  lliis  headinL.'  in 
our  last  issue  (p.  888).  the  manager  and  engineer  of  the  .Midland 
Electric  C'orpn.  for  Power  Distribution  (Mr.  .J.  Hardie  McLean) 
has  written  a  letter  of  explanation,  in  which  he  points  out  that  both 
the  Corporation  and  his  company  poss.'.ss  provisional  ord  rs  for 
the  .supply  of  electricity  in  Wednesbury. 

An  agreement  was  entered  into  in  October,  1902,  for  the  supply  in 
bulk  by  the  company  to  the  Corporation.  Ultimately  the  latter  ile- 
cided  to  generate  their  own  current  and  to  terminate  the  agreement. 
On  Dec.  13  last  the  com[)any  gave  notice  to  the  Corporation  that, 
owing  to  their  resolution  asking  the  Board  of  Trade  to  revoke  the 
company's  order  (which  the  Board  refused)  the  position  of  affairs  was 
completely  altered,  and  the  directors  of  the  company  felt  that  they 
had  no  alternative  but  to  give  three  months'  notice  to  deteriniuo  the 
agreement.  Subsequently,  however,  the  company  agreed,  at  the  re- 
quest of  the  Corporation,  to  continue  to  supply  until  the  Corporation's 
station  was  in  a  position  to  give  the  supply.  For  a  fortnight  or  so 
before  supply  was  disconnected  very  little  energy  had  been  taken  by 
the  Corporation,  and  for  three  days  none  whatever.  Although  it  vas 
impossible  to  obtain  any  information  by  iiK[uiries  made  at  the  gener- 
ating station  of  the  Corporation,  still  it  was  evident  that  the  Corpo- 
ration generating  station  was  in  working  order,  .and  supply  was 
accordingly  disconnected.  The  notice  referretl  to  in  our  note  was  the 
ordinary  notice  served  prior  to  this  company  opening  the  streets  to  lay 
mains  in  Wednesbury,  and  the  work  will  be  commenced  immediately. 

West  Ham. — At  the  recent  L.G.  Board  inquiry  into  the  applica- 
tion of  the  Council  for  sjinetion  to  a  loan  for  extensions  of  the  elec- 
tricity undertaking,  the  question  was  raised  as  to  charge  for  supplied 
current  to  largest  consumers. 

The  officials  offered  to  give  the  figures  to  the  inspector  privately, 
but  they  declined  to  a.ssent  to  the  production  of  the  particulars  pub- 
licly, and  cnnseiiuently  the  inquiry  was  adjourned.  Two  of  the  cus- 
tomers now  object  to  the  terms  of  their  contracts  lieing  made  public, 
and  the  Electricity  committee  have  adopted  a  suggestion  by  the 
borough  electrical  engineer  (Mr.  A.  Hugh  Seabrook)  to  engage  an 
electrical  ex|)ert  to  examine  the  contracts  with  a  view  to  supjiorting 
him  in  his  evidence  .at  the  adjourned  inquiry,  and  .also  advising  tho 
committee  on  the  suliiciency  or  otherwise  of  the  charges  made  for  tho 
supply  of  current. 

15  cells  are  to  bo  added  to  the  battery  at  the  generating  station, 
at  a  cost  of  £75.  A  bulk  supply  for  lighting  and  power  is  to  be  given 
to  the  Lam.son  Paragon  Works  at  1  jil.  per  unit  net.  In  reference  to 
the  question  of  meeting  thedelicieiicy  on  the  accounts  of  the  electricity 
undertaking  for  the  year  ended  March  31,  1908,  the  committee  have 
decided  that  the  amount  of  the  deficit  be  provided  for  in  the  rate 
estimates  for  the  next  half-year. 

Workhouse  Lighting.  —North  Dublin  Union  have  received  an 
offer  from  Dublin  Curporation  for  the  supply  of  electricity  for  light- 
ing the  workhouse  and  other  I'nion  buildings  and  the  gas  company 
have  offered  a  reduction  in  the  price  of  gas  to  retain  the  contract. 
The  Guardians  have  deferred  their  decision. 
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York. — It  was  reported  to  the  City  Council  on  Tuesday  tliat  tlu- 
Board  of  Trade  had  ehminatcd  from  the  hglit  railway  order  tlio  clause 
emjiowering  the  Council  to  sell  the  order,  and  the  Council  «cre  recom- 
mended to  invite  tenders  for  (a)  ciinstructinn;  the  tramways  for  the 
CorjHiration.  and  {h)  for  constructing  and  working  the  tramways. 

Aid.  Wk.\i;i;f.  (chairnia.!  of  the  Tramways  committee)  said  the  poll 
of  citizens  as  to  the  con.striiction  and  runninjjf  of  the  system,  either  by 
the  Corporation  or  its  being  leased,  woald  sodd  Ik;  taken. 

Aid.  .McKay  protested  aoain.st,  tenders  for  the  work  bchig  invited 
when  there  «'as  the  |i0ssihilil\'  that  the  vote  of  the  citizens  might  pre- 
vent any  one  of  such  tenders  being  acce|)tcd,  and  an  amendment  that 
the  committee  snbmit  advertisements  foi"  tenders  to  the  Coimcil  in 
committee  before  it  was  [jlaecil  before  the  contrai 'tors  was  agreed  tii. 


ELECTRICITY  SUPPLY  AND  TRAMWAY  ACCOUNTS 


Hampstead  (London). — The  accounts  of  the  electricity  depart- 
ment for  the  year  ended  .March  last  show  cajiital  expenditure  £399,933. 
increase  £9,003. 

Revenue  was  £66,084  (against  £65,0941,  working  and  general  ex- 
penses were  £34,635  (£32,586)  and  gross  profit  £31,549  (£32,586) .  In- 
terest and  sinking  fund  reijuired  £28,066  (£28,904),  leaving  net  profit 
£3,483  (£3,683).  £2,130  (£2,113)  has  been  af.plied  to  relief  of  rates 
and  f3,525  i£2,206)  carried  forward.  6,580,186  (5,964,312)  units  were 
generated,  4,010.454  (3.784,542)  supplied  to  ))rivate  consumers  for 
lighting  .and  344,520  (269,267)  for  power  and  heating  and  250,304 
(249,956)  to  public  lamps.  The  maximum  supply  demanded  w.as 
3,556  kw.  (3,457  kw.).  The  ei|uivalent  8  c.p.  lamps  connected  have  in- 
creased from  289,872  to  306,712.  Works  costs  were  I'Sd.  (l-15d.)  per 
unit,  due  to  increased  cost  of  coal.  Total  working  and  general  ex- 
penses l'7Pd.  (decrease  O'Old.).  Total  expenses  (including  capital 
charges)  were  3'25d.  The  average  price  obtained  for  private  lighting 
was3-31d.  (3  402d.!. 

Kingston-on-Thames.— The  Borough  .\ccountant,s"  annual  report 
states  that  the  capital  exjienditure  on  the  electricity  undertaking 
to  March  last  was  £100.343.  increase  £1.099.  After  paying  interest 
and  sinking  fund  charges  (£0,09.5).  there  was  a  net  deficit  of  £885  on 
the  year's  working.  Receipts  for  current  were  £154  less  than  in  tlie 
])i'evions  year. 

Warrington. — The  accounts  of  the  tramways  department  for  the 
year  ended  .March  last  show  capital  e.x)jcnditure  ^6102.087  (increase 
£172). 

Revenue  w.rs  £20,133  (ll-019il.  per  car-railc),  power  cost  £3,504 
(l-917d.),  total  expenses  (not  including  capital  charges)  .£11,787 
(6-451d.),  yross  profit  £8,346  (4-563d.)  and  net  profit  (placed  to  re- 
serve) £2,680  (1-412(1.).  5,026,441  passengers  were  carried,  438,519 
car-miles  run  and  560,569  units  used. 

Mr.  Telfer  (the  manager)  states  that  the  whole  of  the  cars  h.ive  now 
been  fitted  with  meters  for  a  whole  year,  ami  the  result  has  been 
liii;hly  satisfactory,  the  units  used  per  car-mile  having  bien  1'22,  com- 
pared with  1-42  in  the  previous  year.  The  bonus  paid  to  raotormcn 
amounted  to  £36.  6s.,  and  the  saving  effected  was  £&33.  Ss.  5d. 


TRADE  NOTES  AND  NOTICES. 


TENDERS  INVITED. 

Mflhoiirne  (Victoria)  City  Council  in\  itc  tenders  for  supply  of  770 
electricity  recording  meters  and  l.")7  maximum  dcunand  indicators. 
Co|)ics  of  specification,  conditions  of  contract  and  forms  of  tender 
from  llie  agents  for  the  Council  (Messrs.  .M(  Ihvraith-.  .MclCacharn  & 
Co.  Proprietary,  \Ad.).  Billiter-square  BuiUlings.  London.  E.C.,  to 
wlu)m  tenders  by  noon  Oct.  13.     See  also  an  advertisement. 

Tenders  will  be  received  at  the  office  of  the  ComtiKniirmllh  »/ 
Australia  representative,  72,  Victoria-street.  Westminster.  London. 
■S.W.,  until  noon.  t)ct.  19,  for  supply  and  delivery  at  that  oflice  of 
four  com|ilctc  m-ts  of  inslrunu-nts  (signalling  and  jiroteeting), 
ncocs.sary  for  direct  duplex  cable  working,  for  the  I'ostmastcr- 
(icneral.  .Melbonrne.  Forms  of  tender.  &c.. can  be  obtained  at  the 
Ceneral  Post  Offices.  Sydney.  iMclbdnrne.  .\(lelai<le.  Perth,  and 
llobarl,  and  at  the  Coinnionweallh  oHice  as  alxivi'.  Tenders  (on 
forms  supplied)  to  ('apt.  Collins,  Commonwealth  representative,  72. 
\'ictoria-str<'el.  WcKtminster,  S.W.  Further  particulars  arc  set  out 
in  an  advertisement. 

Tenders  are  invited  b>r  supply  and  delivery  to  the  P. isl master- 
Ccneral's  Deparlnicnt  m^Wi^lrrn  Aimlriilia  of  telegraph  ami  teh'- 
phcme  nmlerial.  Tender  forms  and  specifications  nmy  be  obtained 
at  thi'Comnionweallh  otliees.  72.  Victoria-street,  i-ondnn.  S.W,  .See 
also  an  advertisement. 

Teiulers  are  invited  for  the  supply  and  erection  of  irrstidlal  inns  for 
wireless  telegrapliy  nl  Liiiinii/iliin.  Milhniiinr,  Kimj  Isliiinl  ( Ma,ss 
Straits)  and  Flinihrs  Ixtnnd  (Kiirneaux  (iroup).  Tender  birnis  and 
Hpecili(ralionH  may  be  obtained  at  the  Comtnonwenllli  Odiee.  72. 
Victoria-Btrccl,  London.  S.W.     See  olsti  an  ndverliHcuieiit. 


READY. 

"THE  ELECTRICIAN"  ELECTRICAL  TRADES- 
DIRECTORY  AND  HANDBOOK.— The  1908  Edition 
of  the  Big  Blue  Book,  price  15s  ,  or  post  free  in  the 
United  Kingdom,  15s.  gd.  The  new  and  enlarged  volume 
brings  a  great  mass  of  statistical  and  technical  data 
quite  up  to  date,  and  the  Directorial  Division  has  been 
thoroughly  revised  and  amplified. 

All  branches  of  Electrical  Engineering  and  Industry 
are  fully  treated,  and  Electro-Financial  matters  have 
received  every  attention  in  the  new  volume,  which  aggre- 
gates more  than  2,000  pages.  The  Directory  Division  is 
complete  and  thoroughly  accurate,  and  has  been  com- 
pletely revised.  All  mere  lists  of  members  of  Societies 
and  Institutions  (so  easily  and  cheaply  available)  are 
excluded,  as  quite  unreliable  for  Manufacturers'  and 
Dealers'  purposes.  The  full  set  of  valuable  Statistical 
and  Engineering  Tables,  &c.,  have  been  very  carefully 
revised  and  extended,  and  remodelled  into  handy  book 
form  ;  these  are  included  in  the  1908  Blue  Book,  making 
it  the  most  complete  book  of  the  kind  ever  published. 


The  directors  of  the  Metropolitan  Railway  Co.,  invite  tenders  for 
the  suppl}'  of  general  stores,  including  electric  wires  and  cables, 
electric  lamps,  carbons,  fuses,  ebonite,  battery  jars,  zincs.  &c.. 
during  twelve  months  ending  Oct.  31.  1909.  Manufacturers  and 
others  desirous  of  tendering  should  apply  to  the  Secretary.  Jlr.  R.  H. 
Selbie.  for  forms  of  tender.  Patterns  and  samples  will  be  on  view 
from  Sept.  28  to  Oct.  3.  inclusive.  Tenders  to  the  Secretary.  32. 
Westbourne- terrace,  London.  W..  10  a.m..  Oct.  5. 

Mountain  Ash  Council  want  tenders  by  Oct.  5  for  erection  of  an 
electrical  sixb-station.  supph'  and  erection  of  switehgear  and  trans- 
forming apparatus  and  overliead  mains  for  the  electric  lighting  of 
Yny.sybwl.  Specifications  from  the  Surveyor  or  the  consulting 
engineer  (Mr.  B.  J.  Day).  3.  Park-place.  Carditf. 

Tenders  are  invited  by  Snlford  Education  committee  for  electric 
wiring  oi  Halton  Bank  Council  School.  Pendleton.  Speeilicatic  ns 
from  the  borough  electrical  engineer  (Mr.  V.  A.  H.  MCowen),  elec- 
tricity works.  Frederick-road,  Pendleton.  Tenders  to  the  town 
clerk  (Mr.  L.  C.  Evans)  by  noon  Oct.  ,'). 

Watford  Council  want  tenders  by  noon  Oct.  0  for  supiily  aiul 
erection  of  500  kw.  turbo  alternator,  surface  condenser  with  steam 
pumps,  switchboard  )>anel.  economiser  and  high  speed  fan  engine. 
Specification.  &c..  fnun  the  Engineer.  Electricity  AVorks.  Watford. 

Great  and  Little  Vn«u'orth  Parish  (ouneil  want  tenders  for  lighting 
roads  by  electricity.  Particulars  from  the  Clerk,  New  Wa.shington. 
Co.  Durham. 

Ilford  Council  want  tenders  by  noon  Oct.  6  for  six  months"  supply 
of  Welsh  coal  for  the  electricity  department.  Forms  of  tender  from 
.Mr.  A.  H.  Shaw. 

Warrinijton  Electricity  and  Tramways  committee  want  tenders  byj 
noon  Oct.  7  for  supply  of  flame  are  lamps.  Speeilieatiims  from] 
iSiirough  Kleetrieal  Engineer. 

Ilarrogati   ('or])oration  require  tenders  for  supply  of  20  two-arm  1 
and  2  four-arm  fittings  for  high  eandle-power  incandescent  lamps. 
Particulars  from   Borough   F.leetrieal   F.ngineer. 

Tenders  are  invited  for  supply  and  erection  of  a  power  plant  for  I 
the  General  Post  Oflice,  .b/e/aiWc  (South  Australia).  '.Tender  forms  j 
and  specifications  at  the  CommonwcaUh  Oflice,  72,  Victoria-street,  j 
London,  S.W. 

The  Parahi/hfi  (Ilrazil)  State  (iovernment  want  tenders  by  Nov.j 
2.')  for  lighting  aiul   for  potable  water  supply  and  drainage  works  fori 
the  city  of  Pnrahyba  do  Norte.      Deposit  of  livi'  eontos  of  reis  (abiuit| 
£200)  recpiired   from   tenilerers.     Telegraphic   information  from   Iho 
Siriet.iry  nf  Sl.ile  (Senhor  P.  da  ( 'uidia  Pedro/a).  I'arahyba.  Ilra/.il.j 
Army  Contracts. — Notice  is  gi\en  by  the  Director  of  .\rmy  Conj 
tracts  (Ml-.    H.    I)e  la    Hire)  that   tenders  for  specified  quantities 
variiuis  articles  of  nuiinifaetnre  are  invited  from   linu'  to  (inie,  ID] 
(hilling  eheniii-als.  ehinaware.  clocks,  eopperwnre.  eleetrieal  stor 
indiarubber  goods,  ironnumgery.  lamps  .ind  lanterns,  leather  goo( 
siiintilie  instrunu-nts.  telegraph  poles  (iron),  tents,  timber,  tinwnr 
tools,   traction   plant,   vehieli's.   \ielili>(l  steel    IuIk'.s.   wondwiuc.  &cJ 
Manufaelurers  who  wish  to  be  invited  to  lender  for  Army  require'^ 
nientw  should  state  the  particular  articles  which  tlii'V  manufaetnr 
and  the  nninea  of  at  least  two  well-known  firms  or  pulilii'  bodies  who 
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BLBOTRICITT  SUPPLY  TABLES  AND  DATA. 


The  Scries  of  comprehensive  Tables  of  Statistical  and  EnKlnccrlng 
Data  relating  to  Electricity  Supply  Undertakings  of  the  United 
Kingdom  for  Lighting,  Power  and  Traction  can  be  obtained  price 
Cs.  6d.,  post  free  7s. :  or  printed  on  hard  paper  at  8s.  6d.  per  copy. 

The  book  contains.  In  addition  to  the  above-mentioned  Tables 
for  the  United  Kingdom,  Lighting,  Power  and  Traction  Tables  of 
Colonial  and  some  of  the  Important  Foreign  Electricity  Supply 
and  Tramway  and  Railway  Undertakings. 

The  complete  set  of  Tables  forms  an  exceedingly  valuable  group 
of  data  and  statistics  In  a  form  specially  designed  for  ready  refer- 
ence and  comparison. 

An  Index  to  the  entire  fcronp  of  Tables  precedes  the  main  sheets. 


have  purchased  fiMm  them  and  are  in  a  position  to  certify  as  to  the 
quality  of  their  productions.  No  a|)))li('ati(in  is  necessary  from  firms 
\vlii>sc  names  are  already  on  tlie  War  Olliee  list.  .Apiiliealions  lo 
the  Secretary,  War  Office,  London.  S.W.  Kurllier  particulars  are 
irivcn  in  an  advertisement. 

TENDERS  RECEIVED  AND  ACCEPTED. 

Coventry  Corporation  recently  placed  du  order  with  the  Union 
Cable  Co.  for  cables  to  the  value  of  about  i!2,lHHl. 

On  Tuesday  the  chairman  of  the  Electric  Lij;ht  committee  (Aid. 
Westi  e.xplaiiied  that  the  contract  was  placed  in  (Jermaiiy  because  it 
was  found  that,  when  (piotations  were, asked  for  from  English  tirmsof 
cable  makers,  the  coimnittee  got  exactl\'  the  same  prices  from  every 
one,  and  he  believed  there  was  an  arrangement.  They,  therefore, 
decided  to  obtain  prices  from  tieimany,  which  were  considerably  less 
than  those  of  the  English  makers.  He  was  satisfied  the  cable  supplied 
was  the  same  in  every  case,  whether  made  liy  an  English  or  by  a 
foreign  firm.  Mr.  H.alliwei.i.  deprecated  putting  contracts  into  the 
hands  of  Geru;an  tirms,  but  the  Council  confirmed  the  committee's 
minutes. 

Messrs.  A.  Revrolle  &  Co.  have  obtained  the  contract  for  two  years' 
supply  to  Manchester  Corporation  of  semi  enclosed  and  totally- 
enclosed  motor  starters  of  the  following  sizes  :  15,  "20  and  .30  H. p.  This 
contract  is  for  the  company's  well-known  "  Wait  on  the  first  stop 
until  the  motor  starts  "   type. 

Crompton  &  Co.  recently  sup2)lied  motors,  switchboard,  instru- 
ments, &c..  for  use  at  A.  &  T.  Burts'  electrical  and  general  engineer- 
ing works.  Dunedin,  X.  Z.  Current  is  taken  from  the  City  mains  at 
.3.0(H)  volts  and  transformed  by  tluee  Berry  transformers  to  400  volts. 

The  Electric  Construction  Co.  are  supplying  transformers  and 
motors  to  the  Bengal-Xagpur  Railway  Co.,  for  whose  Khargpur 
workshops  the  Brush  Co.  recently  supplied  a  number  of  motors. 

Watford  Council  have  accepted  the  tender  of  the  Worthington 
Pump  Co.  for  condensing  plant  at  £620  :  that  of  L.  R.  Ensor  for 
extension  of  cooling  water  supply,  £696  ;  and  that  of  Babcock  & 
Wilcox  for  superheaters  to  two  boilers  £260,  and  for  new  links  to  a 
stoker  at  £38. 

Maidstone  Council  have  accepted  the  tender  of  Cory  &  Sons  for  coal 
(Scotch  screened  washed  peas),  at  10s.  1 1d.  per  ton,  for  the  electricity 
works. 

Hammersmith  Electricity,  and  Lighting  committee  have  accepted 
the  tender  of  tlie  Impri.ve'd  Wood  Pavement  Co.  at  £42  for  oak  block 
flooring  for  a  new  switchboard. 

The  Western  Electric  Co.  have  supplied  a  lOO-line  switchboard  to 
.\iarat  (Victoria)  telephone  exchange. 

Einclilcy  Council  have  accepted  the  tender  of  Whipp  &  Bourne 
for  switchgear  at  £3.36.  10s. 

Knighton  Guardians  have  accepted  the;  tender  of  W  A.  Cadwallader 
for  electric  bell  and  telephone  installation,  at  the  Workhouse, 

The  Postmaster-General's  Department.  Hobart,  Ta.smania.  have 
accepted  the  tenders  of  the  Western  Electric  Co.  for  material  for 
common  battery  switchboard  ;  of  the  International  Electric  Co.,  for 
Common  battery  wall  telephones  ;  of  the  North  Electric  Co.  for  double 
pole  receivers  antl  cords  :  and  of  the  Wallaroo  and  Moonta  Mining  and 
Smelting  Co.  for  about  173  ton.s  sulj>hatc  of  copper. 

Regenerative  Control.  — Rawtenstall  Council  have  dec^ided  to 
place  an  order  with  the  Ignited  Electric  Car  Co.  for  16  Iramcar.s, 
fitted  with  Weslinghouse  motors  and  Raworth's  regenerative  con- 
trol. This  is  .said  to  be  the  first  instance  in  which  a  line  will  be  com- 
pletely equipped  with  regenerative  motors. 

BUSINESS  NOTICES. 

Dr.  C.  C.  Garrard  has  resigned  the  position  of  manager  of  the  in- 
strument and  transformer  department  of  Feixanti  Limited  in  order 


to  take  up  that  of  manager  of  the  switch  fleparlment  of  the  (Jeneral 
Electric  Co.  at  Manchester. 

Mr.  Thos.  C.  Baddeley  has  left  London  to  fake  up  the  management 
of  .Mr.  Sydney  A.  .\1.  Ro.se's  fa<;lory  In  .Melbourne  for  the  manufac- 
lure  of  Ko.sc's  patent  electric  recording  target  in  the  Commonwealth 
of  .\ustralia. 


Sale  by  Auction. — Messis.  ICihMu-d  Hiishlon,  Son  .<•  Kcnyon  are 
inslruiled  by  ,Mr.  10.  Musgrave.  trustee  in  the  failure  of  W.  T.  Garnet  t's 
Cable  Co.,  to  sell  by  auction  (at  Harkereud  .Mills,  Bradford)  in  one 
lot  as  a  going  concern,  on  Thursday,  Oct.  8,  at  3:30  p.m.,  vahuible 
electric  cable-making  plant  and  machinery,  the  stock-in-trade  and 
etVccts,  itc.  The  (ilant  includes  numerous  armature  and  stranding 
machines,  plant  of  a  very  varied  character,  stock-in-trade,  compris- 
ing about  60  miles  of  cables,  large  quantity  of  flexible  silk  and 
cotton-covered  wires,  bell  cords.  4,.500  lb.  eompoimd  rubber,  3,0001b. 
plain  copper  wire,  4,000  lb.  tin  ditto,  2,.')00  lb.  mercerised  |)olished  and 
soft  cotton,  300  lb.  silk,  ipiantity  of  worsted,  jute,  raw  materials, 
stores,  &c.  Printed  jiarticulars  and  other  infornuvtion  nuiy  be  had 
from  the  auctioneers,  13,  Norfolk-street,  Manchester,  or  from  the 
trustee,  Mr.  E.  Musgrave,  C.A..  I.  Hank-street,  Bradford,  See  also 
an  advertisement. 

Plant  for  Sale,— .Messrs.  G.  Elliott  &  Co..  Machinery  Depot 
Long-lane.  Bermondscy.  London.  S.E.,  have  for  .sale  two  l.'iOl.il.P. 
JMarshall  compound  vertical  engines,  coujiledto  Crompton  dynamos, 
90  kw.  at  KM)  volts,  200  revs,  per  min.     See  also  advertisement. 

Factory  Site  for  Sale. — Messrs.  Green  &  Son,  auctioneers, 
have  an  extensive  site  (about  3J  acres)  close  to  a- railway  station, 
and  suitable  for  the  erection  of  engineering  works,  to  be  let  on  build- 
ing lea.se.  The  site  is  outside  the  L.C.C.  area.  Further  particulars 
from  Messrs.  Green  &  Son.  72,  King-street,  Hammer.smith,  London, 
W.     See  an  advertisement. 

Patents  Development. — The  proprietors  of  the  follow  ing  patents 
advertise  that  tliey  are  desirous  of  entering  into  arrangements,  by 
way  of  licence  or  otherwise,  for  exploiting  same  and  ensuring  their 
full  development  and  practical  working  in  this  country. 

Patent  No.  20,898/1905  for  "  Imiaovemcnts  relating  to  Electrolytic 
Apparatus":  and  Patent  No.  21,661,1905  for  "  Inipi-ovcments  re- 
lating to  Sound  Boxes  for  Phonographs,  Telephones  and  the  like." 
Applications  to  Messrs,  Haseltine,  Lake  &  Co.,  7  and  8,  Southampton- 
buildings,  Chaucery-liine,  London,  W.C. 

"Excello's  "  Excelsior. — The  Union  Electric  Co.  have  received  the 
following  gratifying  expression  of  thanks  from  the  organisers  of  the 
exhibition  recently  held  at  Camborne  : — 

Royal  Cornwall  Polytechnic  Society,  Camboi-nc,  Sept.  19,  1908. 
The  Union  Electric  Co.  (Ltd.),  Park-street,  Loudon,  S.ti. 

De.ar  Sirs, — The  president  and  council  of  the  Ro^'al  Cornwall  Poly- 
technic Society  have  desired  me  to  express  their  api)reeiatioii  of  the 
illumination  of  the  exhibition  held  at  Camborne,  Sept.  8  to  19,  1908, 
and  to  thank  you  ofEcially  for  the  loan  of  the  apparatus  and  lamps 
used  for  the  aliove  ijurpose,  which  in  a  gre;it  measure  eontriViuted  to- 
wards the  success  of  this  exhibition. — E.  W.  Newton,  Secretary. 

CATALOGUES.  &c. 

Tube  Cleaner. — In  a  previou.s  issue  we  commented  on  the  merits 
of  the  Willcox-Raraoneur  hot-air  cleaner  for  water  and  fire  tube 
boilers.     We  are  now   able  to  give  an  illustration  of  .this  ingenious 


Wn.L.  o\-B  \M<i\i:i  u  Ti:u:-;  Cle.vxeu. 

apparatus  and  may  recjdl  the  fact  that  in  addition  to  its  merit  ns 
an  efficient  nu^chanism  it  operates  at  a  very  much  lower  cost  than 
cic.iiu'rs  of  the  turbine  cla.ss.  This  claim  is  .set  (mt  in  some  excellent 
literature  on  the  device,  which  .Messrs.  Willcox  &  Co.,  Southwark- 
street,  Lond(m,S.E.,  will. send  to  interested  engineers  on  request.  The 
aecomi)anying  illustration  is  praetically  .self-explanatory,  where  A  is 
a  cone-shaped  head,  I)  a  steam  tube,  V  is  a  steam  valve.  H  a  mov- 
able hand  hold.  R  a  lever  valve, 

Itcsislances. — The  Union  Electric  Co,  arc  issuing  list  No.   1,403, 
which  contains  particulars  of  "  Union  "  resistance  apparatus  for  arc 
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LUNDBERS'S  "  TwiNOIi  ' 

Switch. 


lamp  circuits.  A  great  number  uf  resistance  designs  are  listed  and 
all  the  requisite  technical  data,  as  -well  as  illustrations  typical  nf 
everything  described,  prices  and  over-all  dimensions  are  given. 

The  "  Twinob  "'  Sirilcli. — Until  Mr.  Lundberg  can  startle  the  elec- 
trical industry  with  something  novel  in  the  accessory  line  he  "  lies 
low."  His  "  Twinob  "  .switch  is  certainly  a  real  "  startler."  and  a 
welcome  one  at  that.  Our  readers  will 
be  familial'  with  the  two-switch  com- 
bination on  a  rectangular  block  which  is 
usually  an  eyciore  in  rooms  wheie  |)er- 
force  it  has  to  be  used.  The  adjoining 
illustration  will  exj)lain  how  the  '*  Twi- 
<—:i l^y  ^aaM  f^^M-  °ob"  switch  does  away  with  all  the  time 
"^^^K|w^^^s|^|#  '"^"d  trouble  usually  required  to  put  up 
two  or  more  switches  at  one  point.  Virtu- 
ally the  switch  is  '"  two  in  one,"  and  tlie 
partnership  is  effected  without  enlarging 
the  size  of  the  base.  So  much  can  be 
done  with  the  switch  that  \ve  could  fill  a 
column  telling  its  story.  Our  readers 
who  are  interested  (and  we  know  they 
will  be  many)  .should  take  the  oppor- 
tunity of  writing  Messrs.  A.  P.  Limdberg  &  Sons.  Liverpool-road. 
London,  X..  for  their  latest  list  on  this  little  marvel  of  a  switch.  It 
will  be  shown  at  Manchester. 

"  Watkin  "  t'itritches. — Messrs.  Pear.son  &  Co.,  51,  Mossley-street, 
Manchester,  send  us  a  leaflet  illustrating  the  "  Watkin  "  switch 
and  electric  current  controller.  The  switch  is  a  new  patent  apparatus 
for  reducing  and  saving  current  :  it  can  (it  is  claimed)  be  vised  on 
either  direct  or  alternating  current  circuits,  and  is  said  to  be  "  the 
only  means  of  regulating  electric  current  to  save  8ft  per  cent,  when 
turned  down."  It  is  suitable  for  use  with  metallic  or  carbon  fila- 
ment lamps,  fans,  electric  heaters,  electric  cooking  stoves,  motors, 
&c.  The  switch  will  connect  up  with  the  existing  switch  or  take 
its  ])lac?. 

PreiTjl  Sppciililies. — We  have  received  from  the  British  Insulated 
&  Hclsby  Cables  (Ltd.)  a  batch  of  eight  leaflets  dealing  with  their 
specialities.  Leaflets  P  64,  P  60.  P  69,  P  7t),  and  1'  74  deal  with 
house  service  boxes  ;  P  6.5  is  devoted  to  four- way  boxes  ;  P  68  gives 
particulars  and  prices  of  aluminium,  copper,  lead,  tin  and  .special 
Prescot  alloy  fuse  wires;  and  P  71  contains  illustrated  particulars 
of  the  Prescot  f-eder  and  distributor  pillar  (Downc  &  Blacks  patent). 
This  ]iillar  occupies  a  pavement  space  of  2  ft.  6  in.  by  1  ft.  \0  in.  only, 
and  is  dejign(;d  for  dealing  with  the  distribution  of  500  kw.  by  the 
throe-wire  system.     All  these  leaflets  are  holed  for  filing. 

Electrical  Accesmrie-i. — We  have  received  from  the  Armorduct 
Mfg.  Co.  I  heir  new  ( 1 008)  illustrated  catalogue  of  electrical  accessories. 
wh"rein  is  listed  a  large  variety  of  lampholders, 
cut:)Uts,  switches,  .switch-covers,  wall  blocks, 
instruments,  arc  lamp  carbons,  dynamo  and 
motor  brushes,  lamps,  fixtures,  fittings,  shades, 
b(!lls.  pushes,  telephone  instruments,  insulators, 
wiremen's  tooh,  &c.  This  [.section  of  the  coni- 
panys  catalogue  is  neatly  got  up  and  is  holed  for 
hanging  or  filing. 

Coal'i  Cullers. — .Mesir.s.  Mavor  &  Coul.son's 
card  calendar  for  September  contains  data 
relating  to  two  "Pick-Quick"  electric  coal 
cutter.)  during  three  month.s'  working. 

Hiilmei  Miilors  and  Electric  Liyhl  Fittings. 
.We  have  r<'c.>ived  from  .Me.ssrs.  .1.  H.  Holmes ,'t 
Co.  two  sections  of  their  catalogue,  one  contain 
ing  particulars  and  prices  of  the  "  Holmes 
Clayton"  alternating  current  motors,  the  other 
being  devoted  to  thetirnrs  "  I'niver.sal"  electric 
light  fittings. 

.Meters.-  .\  ncallyprint<-d  and  wellillustratcil 
pamphlet  comes  from  Siemens  Urothcrs  Dynamo 
Works,  giving  particulars  of  the  various  lypi> 
of  nii'ler  niaMiifact ured  by  the  company,  hccoim 
panied  by  instruct  ions  for  their  use,  and  diagram 
of  conni'.-l ion.t.  All  the  integrating  niel<rs  de^ 
cribed  in  the  pamphlet  arc  motor  inettTs,  and  » 
constructed  that  the  consumption  of  energy  is 
relnlively  .Hinall..  All  (he  niel<TH  are  pro- 
vided with  Hpringiug  figiircN  which  facilitate 
the  ri-ndings,  errors  of  reading  being  impossible.  ( 
current  in'-lerH  are  standariliscd  for  the  voltage  between 
ouler-i  aiifl  the  mid'lle  wire  in  order  to  kee|idowii  ns  much  as  possible 
Ih'  watts  nbiorbed  in  the  Hhiint  eiroiiit.  but  llicy  can.  if  rcipni.'d,  U- 
Hiipplied   tf>  HI)  acrots  (he  outers.     The  alterniiliiu'  euinnl    meters 


can  be  calibrated  for  any  fiequency  between  25  and  PHI.  Several 
diagrams  and  figures  of  connections  of  meters  for  polyphase  current 
and  also  traction  meters  are  included.      The   illustration  shows  a 


;^^^- 


nncctions  fr)r 


SiBUENs  G.K.B.  Traction  Meter. 

Siemens   O.K.B.   tr.ictim   meter  with  diagram   of 
ordinary  traction   circuit  with  negative  earthed. 

Electricity  Supply  Posters. — Electricity  supply  engineers  have 
been  a  long  time  in  following  the  example  of  the  gas  companies 
in  .spreading  posters  on  the  lioardings  up  and  down  their  districts  of 
supply.  .'Xdvertising  of  this  character  is  cosily,  and  it  is  difficult  to 
decide  whether  it  has  any  definite  result.  In  the  case  of  electricity, 
however,  we  think  it  should  do  a  large  amount  of  good,  and  the 
Associated  Municijial  Enginci  rs  of  London  arc  therefore  to  be 
congratulated   oa    t.aking   whil    i*    pr.i:li:-.illy  th.^    first    organised 


'I  u  .)  ;s 

out  inuoiiH- 
one  of  the 
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1.m;    li. 
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Hill  1 1\   .Si  iii.\. 


Hlcp   in    this  direedon.      We 
Mr.   A.    H.   Shaw,  of    llford 
(exe'lleii(     reproiluelionH     of 
Cftmpare    the     respeefiX'e    efY(»ets    < 
avi'iagediK'ilr  doini'Mlii<ati'd  feniali 


have    received    from    (he    secretaix. 

leclricKy    Works,    (wo   large    posters 

tthieh     aic     (iivi'n    hen-willi)    wlmli 

f    electricity  and   gas    upon    (ho 

The  gat)  picture  p<r( rays  in  n 
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IMPORTANT    NOTICE. 

♦     — 

Extra  Copies  of  "  The  Electrician  "  Special  Mining  Issue 
(July  tOth,  1908).  are  obtainable,  price  1-  nett  (post  free 
U  K..  1/4  ;   abroad  1/6). 


striking  manner  the  demoralisinfr  influence  of  the  deadly  agent 
citlu-r  as  an  illtniiinant  or  as  a  domestic  lieater.  The  inllucnce 
of  tlie  fumes  of  gas  is  sliown  as  not  confined  to  the  lady  her- 
self, who  forms  tlio  central  figure  of  tlie  picture,  but  to  liave  spread 
to  her  pets  in  the  shape  of  a  cat  and  a  parrot.  In  contradistinction 
tlie  electricity  picture  is  all  life  and  energy,  and  the  lady  engaged  in 
tha  congenial  occupation  of  preparing  the  cuj)  that  clieers  by  means 
of  an  electric  kettle.  Botli  tlie  cat  and  the  parrot  are  all  smiles 
and  "  everything  in  tlie  garden  is  lovely."  \Vc  arc  left  to  assume  a 
smile  on  the  face  of  the  cat.  as  that  animal  has  turned  its  face  to  the 
genial  glow  of  the  radiator.  Oi  the  parrots  glee  there  is  no  reason- 
able doul)t.  but  why,  we  ask.  is  the  small  fan  out  of  action  ?  We 
think  tlic  posters  will  not  only  influence  the  sales  of  electricity  in  a 
district,  but  will  create  something  of  a  .sensation  in  "gaseous" 
circles. 

BANKRUPTCIES,  LIQUIDATIONS,  &c. 

First  meetings  i>i  creditors  and  cortriliutories  of  Electrical  Instru- 
ment Manufacturers  (Ltd.)  will  be  held  on  Oct.  2  at  14,  Bedford-row. 
London.  W.C. 

Deed  of  Arrangement. — A  deed  of  arrangement  has  been 
executed  by  the  executors  of  the  late  Jas.  Plucknett  (trading  as 
James  Plucknett  &  Co.),  electricians,  &c.,  1.  St.  Nicholas  Church- 
street.  Warwick.  L^nsecured  liabilities  £1,953,  assets  £2,273, 
secured  creditors  £2,.517.  Mr.  A.  E.  Sherry,  131,  Edmund-street, 
Birmingham,  is  trustee. 


PATENT  RECORD. 

APPLICATIONS  FOR  PATENTS. 

Note. — The  xiiul(.ymenlio7ie.dAp2ylicntw7is{except  those  mfirlced-f)are  no 
open  to  public  inxpcclion  until  after  acceptance  oj  Complete  Specifications 
Those  marked  t  are  open  jor  inspection  12  months  ajter  the  date  attached 
to  them,  if  they  have  not  been  published  previously  in  the  ordinary  cotir,<e. 
Xames  within  parentheses  arethose  of  communicators  of  invenlion^.  When 
Complete  Specification  accompanies  application,  an  asterisk  is  affixed. 

May  28,   1908. 

ILfiOS  LiRONt.     Trolley  wheeK 

ll.tilO  New  Ionitios  Synd..  Rouse,  &  Sandy.     Batteries. 

1 1  .<>33  AixfiEMKiNE  Ei.ektricit.4TS-Ges.  .\lternating  current  dynamo- 
electric  machines  of  the  commutator  type.  (Date  applied  for, 
2!»/5/07.)*t 

ll,<i34  B.T.-H.  Co.,  &  Wedmore.     Electric  distributing  systems. 

May  30,   1908. 
11,7.58  D.iRRAH  &  Hackett.     Electric  lighting  of  roundabouts  and  the 

like. 
ll.HOli  Li.vnijii.sT.     -Mternating  current  electromagnet.* 

June   1.   li)08. 
11,833  Jk.s.m.so.v.     Enclosed  indicating  fuses. 
1I,H38   Rp;ynoli)S.      Rail  joint  for  railways  and  tramways. 
ll,8.")7    Bhinton.      Electrical  signalling  apparatus. 

11.870  Hartmann-Kempf.     .Apiiaratus  of  the  resonance  type  for  indi- 

catinjz   *»r   measuring   the  freijucncy  of  electric^al  alternations. 
(Date  a|iplied  for.  3i/.V07.)*t 

11.871  I'arsiins  &   Law.      Comnuitalors  for  dynamo  machines. 
11.8!t.">  Walton.     Compositions  for  insulating  and  other  purposes. 

June  2.   li«>8. 
11,5)27  Finney.     Brakes  foi*  tramway  cars  and  other  vehicles. 
11,032  Por.NSFORi)  &   Love.     Automatic  switch  for  producing  changes 

of  desifin  in  electrical  illumination. 
11,933  Storm  &  Simpson.     Automatically  elcctri<'  signalling  apparatus. 
11,944  .SoMKRS  &  Crowi.kv.      Electrolytes  for  storage  hattcrics.     (Date 

applied  for.  ll/.l/OS.     Comprised  in  10,078  0/.5/O8.) 
11,94.5  .MiTi  HEi.i,.     .Surface    contact    electric    traction    systems.      (Date 

applied  lor,  31/1/08.     Comprised  in  17,.".32,  31/7/07.)* 
11,979   B.'I'.-H.  Co.,  &  Wedmore.     Electrical  distri hut ing  systems. 
11.981!   Wood.      Circuit  controllers  for  railway  signals. 
11.988  .Schmidt.     Rc'ceptacles  with  deposits  of  radium-stone  or  radium 

]>reparation8. 

June  3.   1908. 
12,009  HooKHAM.     Electricity  meters. 
12,0-U  Kapi".     Transformers 
12,050  Sie.mens      Bros.     Dynamo     Works     (.Siemen.^-Schuckurtwerke 

G.m.b.H.,(;ermany).  Fuscsfittcd  with  indicating  arrangements,* 
12,080  Wright.      Controlling  electromotive  force  of  dynamo-electric 

machinery.* 
12,092  Matticoli.     Improvements  in  rotary  motors,     ( Date  applied  for, 

3/6/07.)* 


12,097   RoRKE  &  Rorke.      .\Iake-and-l)re:ik  devices.     ( Date  applied  for, 

4/(i/07.      Comprised  in   12,!H>7,  4/11/07.) 
12.099  Sefton-Jones.      (Douglas,  India.)     Control  of  induction  motors. 

12.104  B.T.-H.  Co.  (G.E.  Co..  U.S.).     Electrically-operated  switches. 

June  4.   1908. 

12.105  ScHATTNER  &  .Amberton.     Electric  controllers. 
12.1.35  Werner.     Telephones. 

12.140  Sharman.     Wireless  telephony  and  telegraphy. 

12,142   Boi'i.T.     (Electrical  .Mfg.  Co.. "U.S.)     Automatic  cut. outs.* 

12.152  Hall.     .Magneto-electric  ignition  apparatus. 

12,l(il   Jones.      Electro-deposition  of  metals  u)ion  aluminium. 

12,170  Hkadi.kv.  Walton.  &  Lawlev-1'in(  hino.     Switches.* 

12,175   Rorke    &    Rorke.     Switcli    for    controlling   electrical    circuits. 

(Date  applied  for  3/1/08.      ('omprised  in  12,91)7,  4/()/07,)* 
12,183   B.r.-ll.  Co.  (C.E.  Co.,  U.S.).     Alloys   useful   as  electric   resist- 

"ance  (  onfluct(»rs. 

June  5.    1908. 
12,191    .Abbott.      Electric  cooking  and  heating  apjiaratus. 
12,194  Murray.     Supporting  incandesient  lamp  filaments. 
12.190  DuoDlLL.      Pliers  for  rotating  electric  shade  carriers. 
12.211   Hope.     Iron-clad  switches  and  switch  fuses. 
12.22,5  Conradi.      Luminous  electric  lighting  and  bell  switches. 
12,229  Bein.     Automatic  cut-out  apparatus  for  arc  lamps. 
12,234  LoNDERBV  &   Band.     Disinfectirg  apparatus  for  telephones. 
12,249  PicKARD.     Electric  motor  giving  reciprocating  motion. 
12.2.50  Isaria-Zahler-Werke     G.m.b.H.     Electricity     meters.     (Date 

applied  for.  ll/5/07.)*t 
12.207  B.T.-H.  Co.  (G.E.  Co.,  U.S.)     .Asymmetric  conductors. 
12,2(i8   B.T.-H.  Co.  (G.E.  Co.,  U,S,)     Shaft  bearings. 

June  H,   1908. 
12,280  Statter.     Electric  safety  appliances. 

12.29fi  EvERSHED  &  VicNOLES.  &  ViGNOLEs.     Shunt's  for  ammeters.* 
12,297  Vincent  &  Harrison.     Reversible  motor. 
12,302  WiLKtNS  &•  MriRHEAD  &  Co.  Magneto-electric  ignition  apparatus.* 

12.325  WooDBRiDGE.     Electrical     distribution.     (Date      applied      for 

2/10/07.)*t 

12.326  Stern.     Regulating    apparatus    for    induction    motors.     (Date 

applied  for,  1 2/0/07. )*t 

12,336  Roost.  Indicating  meter  for  controlling  duration  of  telcjihone 
conversations.* 

12,340  Ph(ENIX  Dynamo  Mfg.,  Co.  &  Pohl.  Compounding  or  over- 
compounding  alternators. 

12,352  NoBBS,  NoBBs,  jun.,  &  Rosenthal.     Electric  radiator.* 

SPECIFICATIONS  PUBLISHED. 

1907  Specifications. 
16,092  ALLGEMEtNE  Elekteicitats  Ges,     .Alternating  Current  machines 

of  the  commutator  type.     (Date  a])plied  for.  13/7/06.) 
17,796  Kricker.      Electric  sign  or  display  apparatus  for  advertising. 
18,013a  Kessler  &  Jelich.     Contact  arrangement  and  stand  for  in- 
candescent lamps.     (Date  applied  for.  8/8/07.) 
18,245  Ransford  (Compagnie  Parisienne  des  V'oitures  Eleetriques  pro- 

ccdes  Krieger).      Klectric  vehicles. 
18,308  Ellison  &  Jaiobs.     Telephonic  and  like  calling  apparatus. 
18,842  PicKARD.     Means   for  receiving  intelligence  by  electric  waves. 

(Date  applied  for,  30/8/00.) 
19,447  Moore.      Electric  automatic  time  switch  mechanism. 
19,702  Aktieselskabet  Dbammens  Armaturfabrik.     Valves.     (Date 

apiilied  for,  10/9/06.) 
19,734  Gross.     Elci-t.-ic  arc  l.nnips. 
19,891    Boi'RDiL.      .Automatic  safety  device  for  overhead  lines.      (Date 

ajiplicd  for.  7/9/06.) 
19.907  Hay.     Coiper,     &     Lindsay.     Portable     elcftric     vulcanizing 

a]iparatus. 
20.119  Marconi  &  Marconi's  Wireless  Telegraph  Co.     Transmitters 

for  wireless  telegraphy. 
20,229  .Allgemeine  Elkktru'ITAts-Ges.     Electric  motor  starters  and 

regulating  rheostats.     (Date  a)ii)lied   for.    12/9/06.) 
21,.535  Maiche.     Transformers.      (Date  applied  for,  6/12/06.) 
21,860  Siemens    Bros.     Dynamo   Works.      (Siemens    Schuckertwerko 

Ges.)     Insulating  transformers  and  other  electric  apparatus. 
23..329  Felten    &.    (iriLLEAiME-LAHMEVERWERKE  (.A.-G.)     Causing  an 

electric   current   of   variable  direction   to   How   always   in  one 

direction  only.      (Date  ap|)lied  for.  22/10/06.) 
23,.585  Fairweather.     ((iluhlaiiipcnwcrk     .Anker    ties.)     .Metallic      fila- 
ments.     (Rights  not  granted.) 
23,778   Day.      (Fahrik    Klektrisdicr  Ziindcr  Ccs.)      Resistances. 
i4,017  .Ar(  lONi.      Mcnsiiremcnt  of  electrical  power. 
24,753  Siemens   Bros.  &   Co.  (Siemens  &   HaLskc  .A.-G.).     Means  for 

rectifying  alternate  currents. 
25,123  .Arc  loNi.      Electricity  meters. 
25.2116  Harrison  {Electric  Railway  Imprnvemcnl  Co.).     Homogeneously 

uniting  metal  bodies  liy  heat. 
25,350  .Arenas  Y  Garcia.     Dvnamo-electric  machines  of  the  homopolar 

type.     (Date  applied"  for.  2/8/07.) 
25,444   Barreto.      Electrical  ignition  devices. 

25,830  LoEBL  &  British  Ever  Ready  Electrical  Co.     Switches. 
26,621  CfjiONT  &  Compagnie  de  Sicnaux  Electriques  pour  Chemins 

DE  Feb.     Signal  and  point  mechanism.     (Date  applied  for, 

7/12/06.) 
27,073  Siemens-Schuckertwebke-Ges.   Electrical  driving  of  machinery 

subject  to  variable  loads.     (Date  applied  for,  8/12/06.) 
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A!H.\LG.\MATKii  P..\i)io-TEi,EGKArH  Co.  (Scilit).     Riulio-tele|ihony. 

Lano.     Spark  jihig-s. 

Johnson  (Feltcn  &   Ouilleaiimo  Lahmoyerwerke  A.-G.).     Elec- 
trical di'iving  gear  ospecially  for  motor  road  vehicles. 
1908  Specifications. 

Little.     Arc  lamp  electrodes.     (Date  applied  for,  5/1/07.) 

Siemens  Bkos.  &  Co.  (Siemens  &  Halske  A.-G.)  Multiple 
switches,  particularly  for  automatic  teleplione  exchange 
.selectors. 

Garforth  &  BousFiELD.     Switch  bo.xes  or  cases. 

Siemens  Bros.  Dynamo  Works  (Elektrizitats-A.-G.  vorm. 
Schuckert  &  Co.).  Arrangement  on  electricity  meters  for 
determining  maximum  consumption. 

BoNNEviE.  Compensating  elastic  suspension  devices  for  vehi- 
cles.    (Date  applied  for,"  19/1/07.) 

ScHMID.     Ai>paratus  for  noting  dowii  telei>hone  conversations. 

Belin.  Electrical  apparatus  for  reproducing  at  a  distance 
pictures  or  designs  jjroduced  in  slight  relief.  (Date  applied  for. 
24/1/07.) 

Thompson.  Train  controlling  mechanism  for  automatically 
ajiplymg  the  brakes.     (Date  ai>plicd  for,  18/.'5/07.) 


COMPANIES'  MEETINGS  AND  REPORTS. 

DICK,  KERE  &  CO.  (LTD.)— The  profits  earned  during  the  12  months' 
trading  to  June  30  last  amount  to  £59,658.  4s.  5d.  Out  of  this  has 
been  paid  debenture  interest  and  trustees'  fees,  and  there  has  been 
reserved  the  sum  retpiired  to  jjrovide  for  premium  payable  on  redemp- 
tion of  debenture  stock.  These  items  absorb  £12  851.  lis.  3d.,  leaving 
£46,726.  13s.  2d.,  added  to  £79,140.  4s.  from  last  year,  making 
£125,066.  17s.  2d.  available  for  appropriation  as  under  :  To  pay  the  6 
per  cent,  preference  dividend  (£18,300)  and  a  dividend  of  10  per  cent,  on 
the  ordinary  shares,  less  tax  (£26,000),  carryiiigforward  £81,566. 17s. 2d. 
In  view  of  the  continued  severe  competition  in  all  departments,  the 
directors  consider  the  result  of  the  year's  trading  not  altogether  un- 
satisfactory. 

UNITED  ELECTRIC  CAR  CO.  (LTD.)— At  the  meeting  last  week  Mr. 
R.  H.  Prcstwich,  in  moving  tlie  adoption  of  the  directors'  report,  said 
the  result  of  the  year's  working  was  disappointing  in  view  of  the 
profit  whicli  was  made  during;  the  previous  year  The  directors  were 
unable  to  recommend  a  dividend  on  the  ordinary  shares.  There  had 
for  some  time  been  a  stagnation  in  electric  traction,  which  was  affect- 
ing all  car  builders,  as  well  as  electric  equipment  manufacturers.  He 
hopefl  the  position  of  affairs  was  only  temporary,  but  he  regretted  to 
saj'  that  instead  of  improving  thej'  had  got  worse,  with  the  result  that 
the  company's  output  last  year  was  less  than  half  of  what  it  was  for 
the  preceding  year.  In  view  of  the  greatly  decieased  output  without 
a  corresponding  decrease  in  expenses— which  was  tjuite  impossible — 
the  directors  considered  it  satisfactory  that  an  actual  profit  had  been 
earned.  E\ery  possible  effort  had  been  made  to  reduce  expenses 
without  adversely'  att'i;cting  their  interests.  With  regard  to  the 
coming  year,  he  regretted  he  could  see  no  signs  of  an  immediate  im- 
provement, as  tiade  generally  was  in  ii  very  depressed  state.  The 
tlirectors  were  endeavouring  to  dispose  of  the  new  works  at  Man- 
chester and  Iladley  which  they  purchased  some  years  ago,  and  which 
had  not  proved  rcnninerative.  With  regard  to  the  Preston  works,  the 
directors,  looking  into  the  future,  ha<l  good  hopes. 

WESTERN  UNION  TELEGRAPH  CO.— This  com|)any  have  issued  their 
report  foi-  the  cpiartcr  ending  Sept  30,  1908.  The  following  statement, 
dated  Sept.  9,  shows  the  condition  of  the  com]>any  al  :,l]e  close  of  tlie 
quarter  ended  June  39.  1S08  :  There  was  a  surplus  on  April  1,  1908,  as 
per  last  quarterly  report,  of  $13,744,804.49,  and  the  nut  revenues  for  the 
i|uartcr  ended  JuMc;30,  19D8,  were  $1,679,660. 95,  making  §15,324,465.44. 
After  deducting  for  diviilcud  of  ^  per  cent.,  paid  on  July  15, 
•S197, 546.60,  and  inlcrcst  on  bonded  dol)t,  .$133,062.50,  there  was  a  sur- 
plus on  .Inne  30  of  i*14,3S3,C66.44.  'J'ho  net  rcvmucsof  the  (puirtei 
ending  Sept.  30,  bascil  upon  nearly  <'oni|iletcd  ri'turns  for.Iuly,  ))artial 
returns  for  Augu.-,t,  and  cstim.-iting  llie  bu.iiness  for  .Soptemlier,  will 
be  anout  .SI, 700,000,  and,  after  adding  that  amount  and  .appioprialing 
for  interest  on  bonded  debt  *433,062.50,  and  »W7,783.50rur  a  dividend 
of  J  percent.,  whic'li  the  connnittcc  piopo.sc  todoclarc  on  ca])ital  stock, 
asinplns  of  $15,163,(04.44  will  remain. 


NEW  COMPANIES,  MORTGAGES  AND  CHARGES,  &r. 


NEW  COMPANIES. 

RADIO  &  ELECTRIC  POWER  CO.  (LTD  )  (99,513.)  Rog.  Scp(:.  16,  capital 
£10, COO  in  £1  shares,  lo  cany  on  the  business  of  electricians,  workers 
of  radlo-lclegr.iphy,  cngiriceis,  snpplirMs  of  electricity,  man  u  fait  rncr.s 
of  and  dealers  ni  i  pparal  us  for  aulcimalie  lelegraptiy  and  lelephony, 
iVc.    Private  eonip.iny.    I'.eg   olli.e.  103.  I'enelinreli  strcf^,,  I..ondon,E.C. 

RAILWAY  &  TRAMWAY  DEVELOPMENT  CO.  (LTD.)  (99,544  )-Hrg. 
Sept.  16,  capital  £60,000  ni  £1  .-li.ires,  to  acquiro  uny  concessions, 
contracts,  rights,  Ac  ,  for  the  construction,  leasing  or  working  w  itli 
raiKvaye,  tramways,  light  railways  or  other  public  works,  to  construct, 
e.stabliHli,  maintain  and  work  any  electiio  lines,  electric  power  ami 
supply  work?,  &c.   Hog.  qllice,  5,  London  Wall-buildings,  London,  E  U. 


MORTGAGES  AND  CHARGES. 

BUDE  ELECTRIC  SUPPLY  CO.  (LTD.)— Particulars  of  £2,500  deben- 
tures created  by  resolution  of  April  14,  1908,  have  been  filed  pursuant 
to  sec.  10  (3)  of  the  Com]»anies'  Act,  1907,  amount  of  present  issue 
being  £700,  Property  charged,  company's  undertaking  and  property, 
present  ar-.d  future,  including  uncalled  capital.     No  trustees. 

W.  T.  GLOVER  &  CO.  (LTD  )— Statement  of  total  amount  outst,anding 
on  .July  1  in  respect  of  mortgages  and  charges  created  prior  to  that 
date  and  not  required  to  be  registered  under  sec.  14  of  Companies'  Act 
1900  has  been  filed.  Particulars,  debentures  dated  1899,  securing 
£60,000. 

S.  JEVONS  |LTD.)-A  statement  of  the  total  amount  outstanding  on 
•July  1  in  respect  of  mortgages  and  charges  created  prior  to  that  date 
and  not  required  to  be  registered  under  sec.  14  of  the  Companies  Act, 
1900,  has  been  filed  pursuant  to  sec.  12  of  the  Companies  Act,  1907. 
Particulars,  Mortg.age,  dated  1903,  securing  £1,000. 

MOUNTAIN  &  GIBSON  (LTD.)— Issue  on  Aug.  25  of  £200  and  on 
Se|it.  11  of  £6,000  ilebentures,  part  of  .series  of  n-hich  particulars  have 
already  lieen  file<l. 

NAIROBI  ELECTRIC  POWER  &  LIGHTING  CO.  (LTD.) -Issue  on  Sept.  9 
of  £600,  part  of  series  of  which  particulars  have  already  been  tiled. 

VEBITYS  LIMITED.— Statement  of  total  amount  outstanding  on 
July  1  m  respect  of  mortgages  and  charges  created  prior  to  that  date 
and  not  re(piired  to  be  registered  under  sec.  14  of  Companies  Act  19C0 
has  been  filed.  Particulars,  mort'.ra2es  dated  1896  to  1901,  securing 
£11,200. 

RECEIVERS  AND  MANAGERS. 

MONORAIL  PORTABLE  RAILWAY  CO.  (LTD.)— Notice  of  appointment 
of  C  C.  H.  Millar,  7,  Martin's-laue,  Cannon-street,  E.C.,  as  receiver 
and  manager,  on  Sept,  9,  1908  (under  powers  conUiined  in  certain 
debentures!  has  been  tiled  pursuant  to  .see.  11  (2)  of  Companies  Act, 
1907, 


CITY  NOTES. 


meeting  last  week    the 
sue    for  .Sept,  11,    were 


MEMORANDA  (Sept.  24).— Bank  rate  2iper  cent,  (since  May  28,  1908) 
Price  of  silver,  24d,  per  oz.  Consols  8b\',^; — 85;,l  for  money  and 
85h'  -  85i  for  account.  Consols  Piiy  Dav,  Oct.  1 ;  Stock  and  Shares 
Continuation  Days,  Sejit.  28  and  Oct.  13';  Ticket  Days,  Sept.  29  and 
Oct.  14  ;  Pay  Days,  Seiit.  30  and  Oct.  15. 

Prices  of  Metals  (London).  —  Copper,  cash,  59, V  ;  three 
months,  60/f;.  Lead,  English,  13^- 13.(  ;  foreign,  13^— 13J 
Speller,  foreign  ca.sh,  19A— 19§.  Tin,  English,"l30— 132:  Fine  Foreign 
cash,  130|,  three  months,  132,  Iroti,  Cleveland,  cash,  61/3,  three 
months,  51,2—51/4.  

AMALGAMATED  RADIO-TELEGRAPH  CO.  (LTD.)— A   private  meeting 

of  this  company  was  held  on  Saturday  last. 

AMERICAN  TELEPHONE  &  TELEGRAPH  CO.— The  net  earnings  (after 

p.ayment  of  interest)  for  the  eight  months  ended  Aug.  31  amounted  to 
S13,196,000,  an  increase  of  $2,434,000  compareil  with  the  correspond- 
ing period  of  1907. 

DIRECT  SPANISH  TELEGRAPH  CO.  (LTD.)— The  Bo.ird  have  decided 

to  pay,  in  addition  to  tlie  dividend  at  llie  rate  of  10  per  cent,  per 
annum  on  the  prcforenco  shares,  an  interim  dividend  at  the  rate  of 
4  per  cent,  (tax  free)  ou  the  ordinary  shares,  both  for  the  half-year 
ended  .Tunc  50.  payable  Oct.  1. 

DIRECT  WEST  INDIA  CABLE  CO.— At  the 
report  and  accounts,  abstracted  in  our  is 
adopted. 

FOLKESTONE  ELECTRICITY  SUPPLY  CO.   , LTD.)— The  directors  an- 

noui'cc  an  interim  di\  idenil  ol  ^1  per  cent.  (3s.  per  share),  less  tax,  on 
the  ottlinarN'  sbares  tor  the  half-year  ended  June  30. 

HALIFAX  &  BERMUDAS  CABLE  CO.— The  report  and  accounts, 
abstracted  in  our  issue  for  Sept.  11,  were  adopted  at  the  meeting  last 
week. 

HOBART  ELECTRIC  TRAMWAY  CO.  ;LTD.)  A  dividend  of  5  per  cent, 
foi'  1907  lias  been  <leelarcil,  £768  being  carried  forward. 

KAIGOORUE    ELECTRIC  POWER   &    LIGHTING  CORPN.    (LTD.)— Tho 

direc-'.iiis  li;ive  declared  a  dixidt'iid  un  t  In- preference  sh.-u'cs  at  the  rate 
of  6  per  cent,  per  annum  tea-  ibe  si\    uioulii>  lo  .Sept.  30. 

SIR  W.  G.  ARMSTRONG,  WHITWORTH  &  CO.   (LTD.)— Tho  directors 

auuininee  an  inteiiui  di\  Ideiid  al  I  lie  rale  of  10  per  cent,  on  the  ordi- 
nary sliaics,  lax  flee. 

STOCK  EXCHANGE  NOTICES.  The  Slock  Exchange  committee  have 
been  :i-kiil  lo  appoint  ,i  -peci.al  .sel  I  ling  day  in  ami  giant  .i  quolation 
lo  scrip  ';fully  and  partly  paid)  for  £500,000  4.\  per  cent,  debcnlino 
slock  of  the  Tuioiiti)  I'liier  Co,  (Llil.)  and  to  grant  <piottttion,s  to 
£1,000,0011  5  per  cent,  prior  lien  bonds,  £2,800,00 J  4}  per  nent  bond.^ 
of  1933,  an<l  £4,900,000  6  per  cent,  incomo  bonds  of  llie  I'lidirijroiiHil 

Klcrlrii'  I'llillfftl/n  Co.  of  Li<iiilnil  {/.III.). 

VIENNA.  Il  is  announecil  that  (he  Union  Hank  of  N'ioinia  has  ae- 
i|0  Hid  llie  undertnkingof  the  Inlernationale  l"Jckti'icil;its(iesell->cliaft. 
Till'  bank  lakes  over  all  assets  and  liabilities,  .and  will  exchange  one 
sliarf^  III  the  company  lor  IJIli  of  il>  own  sharo.^.  with  pari  leipation  in 
the  dividcials  beginning  from  Jan.  1,  1909.  The  International  Co. 
recently  solil  its  oloetrie  lighting  plant  to  tlio  Ciiy  of  Vienna  for 
K.'<i0,000,000,  and  the  Union  Hank  now  proposes  to  organise  u  special 
fit'ctroteelinical  ilepartmcnt  under  tho  inaiingcmont  of  tho  former 
directors  of  the  International  Co. 
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Abordcvn  OorporcUon  .. 

Airdrle   

AJi^lO'Arij^ntlne 

Ayr  Corpor&tioD 

Baker  St.  &  Waterloo  Rj.- 

Bamiilof 

Barrov  

Balb  Electric  TraiSii,  Ltd... 
Birkonhoad  Corporation  ... 
Bimilndliam  Corporation... 

Binuint^ham  <&  Mid 

Blackburn  Corporation 

Blackpool  Corporation 

BlackixK)!  and  Fleetwood... 

Bolton  Corporation 

Botubay     

Bournemouth  Oorporatloa» 

Bradford  Corporation 

Brighton  Corporation    

Bristol  Trams  &  Carriage... 

Burnley  Corporation 

Burton  Corporation    

Bury  Corporation   

Calcutta  Tramways  Oo 

Camborne-Redruth     

Cardiff  Corporation  

Oavehill 

Central  London  Railway  ... 
OharingC.,Eustou  j[  H'atead 
Chatham  4  Dist.  Lt.  Rya.... 
City  S  South  London  RIy... 

City  of  Birmingham  

Cork  Klectric  Trams  Co.  ... 

Croydon  Corporation     

Devonport  &  Dist.  Trams... 

Dover  Corporation 

Dublin  &  Lucan  Railway... 

Dublin  United 

Dudley. Stourbridge    

Dundee  ('orporation  

East  Ham  Council 

Eieter  Corporation 

Falkirk  and  District  

Qateshead  &  Dist.  Trams... 

Glasgow  Corporation 

Glossop 

Gravesend— Northfleet 

Great  Northern  i  City  Rly.. 
Gt. Northern,  Piccadilly,&c 
Greenock  &  Port  Glasgow... 

Hartlepool  Tramways    

Hastings  Elec  Trams  Co.... 

Boot;  Kong  

Uudilerslitld  Corpn 

Hull  Corporation 

Dkeston  District  Council  ... 

Ipswich  Corporation 

Isle  of  Thanet  Co 

Jarrow   

Eeigbley  Corporation    

Kidderminster  3c  District... 
Kilmarnock  Corporation  ... 
Lanark...hire  Trams  Co.    ... 

Lancashire  United 

Leamington 

Leeds  Corporation  

Leicester  Corporation    

Leith  Corporation  

Lincoln  Corporation  

Liverpool  Corporation  

Liverpool  Overhead  Rly.  ... 
•London  County  Council   ... 

London  United  

Lowestoft 

Maidstone  Corporation 

Manchester  Corporation  ... 

Mersey  Railway  

Merthyr 

Metropolitan  Dist.  Railway 
Metropolitan  Klec.  Trams... 

Uiddleton 

Nelson  Corporation    

Newcastle-on-Tyne  Corp. ... 

Newport  (Moo.)  

Northampton  Corporation . 
Oldham,  Ashton  ic  ilyde  ... 

Oldham  Corporation  

Perth  (N.b.)Corporation  ... 
Perth (W.A.)  lilec.  Trams... 

Peterborough   

Portsmouth  Corporation  ... 

Potteries    

Preston  Corporation 

Botheiham  Corporation   ... 

Bothcsay  

S^alford  Corjioratiou    

Bbeerness 

Bheflleld  Corporation 

Blngapore  Trams  

South  Metropolitan   

South  Staffs 

Bouthend  Corporation  

Bouthport  Tramways 

Staiybds,'.II},l,-,&c..Jt.Bd. 
Bund?rland  Corporation  ... 

Bonderland  District  

Swansea  Trams  

Swindon  Corporation    

Taunton    

Tyneraouth  and  District  .. 

Tynesido  Trams  Oo 

Wallatey  District  Council.. 

Walsall  Corpn 

Warrington  Corpn 

West  Ham  Cor^ioration 

Weston-super-Mare    

Wolverhampton  Co 

Wolverhampton  Corpn 

••Vorcester 

Wrexham  \][ 

Yorkshire  W.B.  Trams 

Tork.liin.  Wonil.n  District 


S,.pt. 


Aug. 
Sept 


£ 

1,43S 

316 

31,921 

6G3 

8,3  IS 

174 

247 

818 

1,088 

6,429 

865 

l.UO 

1,895 

1,022 

3,391 

r34,'IIU 

1,962 

4,554 

1,040 

5,149 

1,208 

868 

1,273 

R19,7eO 

114 

"si 

8,309 
3,485 

874 
3,986 
3,719 

466 
1,396 

499 

252 

158 
5,251 

844 
1.S12 

8J3 


1,006 

17,918 

128 

231 

1,295 

5,210 
501 
248 

1,317 


2,485 
118 
467 
981 
114 
153 
113 
159 
1  330 
1,379 
184 

2,191 

503 

118 

10,784 

1,320 
36,503 

7,632 

285 

237 

1-5,010 

1,813 
221 

9,670 

6,835 
319 
146 

3,896 
656 
459 
B19 

1.879 
151 

1,351 
131 

3,121 

1,818 

"614 

196 

4,80j 

C5 

5,483 

»3,983 

931 

955 

597 

317 

725 

1,192 

482 

W 

145 

44 

345 

395 

891 


3,192 
325 
431 
778 


£ 

-  154 

S3 
+    7,924 

-  308 
+    1,010 

-  "      76 

-  S06 
+  4 

+     lis 

31 

31 

<0 

+        176 

+         91 

+  r3,748 

I8S 

-  319 

45 

-  401 

6 

11 

+         16 

-i-Itl,3l6 

+  1 


40 

3,570 

1,000 

43 

316 

176 

79 

156 


2 

1,971 

326 

17 

91 


SO 

867 

16 

65 

28.3 
1,340 
213 
106 
147 
$159 

"'l35 
18 

'"  26 
54 
12 

32 


482 

161 

3,790 

182 

26 

'"417 

67 

I 

2,237 

1,077 

93 

5 

M 

a 
4 

16 
97 
2; 

•a 

13 

158 
83 


23B 

389 
6 

210 
•3 
79 
60 
36 

113 
W 

331 

2 

39 

42 

5 

89 

109 


319 
113 
77 

Oil 
14 


110   I 
1,268 
8fl> 


16 
36 
37 
18 
13 
36 


35 
35 
25 
24 

25 
34 
S4 
34 
22 
43 
25 
26 
)25 
13 
38 

36 
12 
13 
37 
12 
3G 
37 
25 
16 
25 
11 
11 
36 
tl8 
25 


25 
36 
36 
U 
36 
18 
37 
37 
36 

i'3 

1118 
25 
37 
12 

126 
37 
51 
25 
25 
12 


(26 


125 


36 

36 

U 

S31 


£ 
34,741 

8,051 
741,137 

7,601 
34,630 

6,451 

9,084 
37,659 

157"685 
29,409 
39,335 
37,378 

59.479 

Hl,201,701 

44,213 

ll'.i,2bO 

i5,l05 

189,021 

31,011 

6,949 

30,273 

11962,894 

4,839 

3,371 

f6,343 

38.830 

28,787 

35,107 

100,307 

17,186 

36,234 

16,7tl 

6,135 

1,811 

67,023 

30,637 

31,978 

21,861 


36,614 

372,859 

5,748 

;,?77 

i;.  424 

.'J3,4fi5 

19,430 

8,1-46 

16.986 

$399,611 

6j',301 

3.50) 

10,641 

30,274 

3,930 

1,907 

4.231 

2,872 

47,964 

50,034 

6,197 

27,388 

10,219 

2,897 

391,405 

17,408 

830,210 

253,971 

10,672 

6,096 

379,918 

22,103 

7.674 

105,976 

207,265 

13,317 

3,575 

96,995 

17,036 

11,937 

21,721 

51,659 

2,961 

51,899 

4,663 

51,765 

6»,523 

I5','il6 
8,72) 

119,132 
2,120 

143,t97 

29',"i37 
31,973 
U,70J 
10,695 
19,968 
30,416 
32,137 
31,403 

I'.'t  1 1 

8.710 

4,831 

23,333 


53,1-96 
6,799 
16,539 
13,1(6 
10,351 
3,729 
46,636 
33,270 


Inc.  or 

Deo.  (0) 

£ 

- 

273 

+ 

3.'> 

+ 

132,102 

232 

+ 

7,186 

+ 

30K 

411 

- 

3,117 

+ 

6.592 

-t- 

790 

■t- 

596 

983 

+ 

i,014 

-tR23|i,317 

- 

2,988 

+ 

279 

+ 

435 

769 

+ 

tu5 

5.-.1 

■t- 

1,696 

R6,356 

+ 

184 

+ 

193 

+ 

28,761 

+ 

8,826 

+ 

1,171 

till 

_ 

C99 

_ 

641 

_ 

622 

+ 

20 

21a 

_ 

7f 

_ 

£0,399 

- 

1,478 

+ 

1.312 

1,302 

■f 

'"  121 

3,38; 

_ 

315 

_ 

l,22t 

_ 

3.557 

+ 

12,160 

4,7r6 

— 

1,821 

- 

1,596 

- 

$13,826 

4- 

169 

-t- 

IS 

- 

317 

_. 

t55 

_ 

547 

_ 

68 

_ 

256 

_ 

181 

-t- 

3,301 

■1- 

2,109 

■H 

360 

ELECTRICAL  COMPANIES'  SHARE  LIST. 


31 
79 
8,177 
2,6U.'> 
88,910 
1,933 
lUO 


+ 

10,174 

+ 

487 

+ 

66 

+ 

18,107 

+ 

38,806 

■h 

324 

261 

._ 

6,191 

- 

i,u;i 

+ 

669 

385 

172 

1,169 

16 

61 

1,11,0 

49 
268 
288 

61 
1,214 

'"  230 
653 
877 
762 
6113 
6,271 
1,178 

i.on 

92 
652 
590 
966  1 


3,266 
lllj 
771 

117 

48 


LAST 

Dm- 

DIRS 


24 


1,114 


ta>  These  comparisons  are  with  the  oorreBPonding  period  last  sre»r.  Plus  3  daye, 

•1  Plus  3  days.     •  Partly  electrlce'.      I  Minus  3  days       t  MiDUS  3  days. 


6/0 
4/6. 

10]  6/0 

St.l  4}% 


St, 
1 
1 

St. 

St. 

Ill 
10: 

st.l 
10 

10 

St. 
St. 
St. 
St. 
St. 
100 
St. 
6 
100 
St. 
St. 
St. 
St. 
St. 
St. 

111: 

10 
10 
10 

St. 
6 

St. 
10 

11 

St. 

b 

St. 

10 
St. 
10 

It 

se. 
10 
St. 
St. 
St. 

il 
1 

St. 
St. 
SI. 

81. 1 
St.l 
St.] 
St. 


3/6 

HX. 

4;6 

8,6 

4% 

2,0 

2,3 

4% 

2/8 

2/0 

4i% 

6/0 

6/0 

6% 

4J% 

2% 

6% 

4/0 

60 

4J% 

44% 

3/6 

2/6 

HX 

4/6 

4/0 

6% 

iX 

4% 

ax 
1/6 
3/0 

iX 

2/6 

3/3 

n% 

HZ 

4/, 

4J% 

8% 

6% 

4% 

3% 

4J% 

6/0 

5/6 

i% 

6/0 

3,0 

35% 

4% 
4/0 
0/6 
0/81 

HZ 
2/6 
2/6 
44% 
6,0 
2/3 

iX 

6/6 

4i% 

HZ 

8% 

4% 

4% 

8/0 
6% 
iiX 

n 
4% 

2% 

4X 

2/6 
it 

1!% 

6/. 
6% 
6% 
6% 
*7. 
6/0 
6/0 

6/8 

*r. 
4/0 

4J?, 

n 
H 

UK 

i'x 

(/O 

6/. 

6% 
*X 
610 


0/6 
4U 

iX 

2iy. 

8)X 
Six 


NAMX. 


ELECTRICITY  SUPPLY, 

Bournemonth  ft  Poole  Fjlec,  Snp.  Ord 

Do.     44  per  Cent.  Cnm.  Pref.  

Do.     6  per  Cent.  Cum.  Second  Pref. 

Do.     44  per  Cent.  Deb.  Stock  (red.) 
Bromley  (Kent)  El.  Lt.  ii  Power  Shares 

Do.  Do.  1st  Dehs, 

Rrompton  ft  Kensington  Elec.  Sup.  Ord. 

Do.     7  per  Cent.  Pref. 

CentralEleo.  Smi.  Co.4V  Onar.Dh.Stock 
Charing  Cross  (W.End  ft  Cily)El.Sop.Co. 

Do.     44  per  Cent.  Pref.   

Do.     4  per  Cent.  Deb.  Stock  (red.l 

To.     City  Undertaking  44%  Cm.  Prel. 

tCheisea  Electric  Supply  Ord 

*  Do.     4i  per  Cent.  Deb.  Stock  (red.)  .., 
City  of  London  Electric  Lighting  Ord,. 

Do.     6  per  Cent.  Cum.  Pref,  

Do.     6  per  Cent.  Deb.  Stock  (red.) 

Do.    4*  per  Cent.  2nd  Deb.  Stock  (red.) 
County  of  Durham  Elec.  P.D.  Ord 

Do.     5  per  Cent,  non  Cum.  Pref. 


Connty  of  London  Elec.  Supply  Ord.. 

Do.    6  per  Cent.  Cnm.  Prof. 

Do.    4J%  Deb.  Stock  (red.)    

Do.    Second  Deb.  Stock 

Folkestone  Electricity  Supply  Co.  Ord. 

Do.     5  per  Cent.  Cum.  Pref. 

Do.     44  1st  Deb.  Stock  (red) 

Hove  Efectric  Lighting  Ord 

Kensington  ft  KnTghtsbridge  Ord... 

Do.     6  per  Cent.  Ist  Pref. 

Do.     4  per  Cent.  Deb.  Stock  (red.) 
Kensingtn.  ft  Kngtbg.  Co.  &  Netting  Hill 

Co.  (Joint  Station)  4%  Deb.  Stock  (red.) 

Kent  Elec.  Power  Co 

London  Klectric  Supply  Ord 

Do.     6  per  Cent.  Pref. 

Do,     4  per  Cent.  Ist  Mort.  Deb 

Metropolitan  Electric  Sup.  Ord.    ... 

Do.     44  per  Cent.  Cum.  Pref.  

Do.     44  per  Cent.  Deb.  Stockist  Mort. 

Do.     g*  per  Cent.  Mrt.  Deb.  Stock(red.) 
Midland"Eleo.  Corp.fur  P.D.lstMort.Db 


Prlco 

Wod.. 

Sept.  23. 


in  -104 
iij-io 

II'J-KI 

101  —104 

44-6 

96  —98 
l'3-7J 

4-n 

90  - 11,3 
?i-4 

4  -44 

88  -90 
fi-4 
2J-3i 

100 -103 

OJ  -101 

12  -13 

122  —136 

101  —104 

2J— 3 

3J-4J 

14    H 

IOS-U15 

107  -llo 

68  -1(2 

4!-6i 

6  —64 

97  -100 
6  -fj 

n-H 

6  -(4 

91  -97 

98  -102 
86  -90 

5-ig 

44-46 

89  -92 
4J-4J 

l*-6 

1^6  -109 

f4  -89 

94  -97 


Mewcastle  &  Dist.  Elec.  LIg.  Ord *5~i* 


94  -90 

6J-5I 

ti-H 

96  -97 


St.l  34;: 


Do.     44  per  Cent.  Deb. 
Newcastle  Elec.  Snpply  Ord 

Do.     5  per  Cent,  non  Cum.  Pref. 

Do.  4  per  Cent.  Mort.  Deb.  red.  1907. 
Korthern  Counties  Elec.  Sup 

Do.     4*  per  Cent.  Deb 

NoHing'Iiill  Electl-ic  Ord 

Oxford  Electric  Ord 

Do.     4  per  Cent.  Deb.  Stock    

St.  James'  &  Pall  Mall  Elec.  Ord 

Do.     7  per  Cent.  Pref,    

Do.  3*  per  Cem.  Deb.  Stock  (red.)  ... 
Bmitbfleld  Markets  Electric  Snp.  Ord... 

Do.     4  per  Cent.  Deb.  Stock 

South  london  Electric  Supply  Ord 

South  Metrop'n  Elec.  Lt.  &  Power  Ord. 

Do.     7  per  <?ent.  Cum.  Pref 

Do.    44  1st  Db.  Stk.  Bed 

Urban  Electric  Supply  Ord 

Do.     6  per  Cent,  Cum.  Pref.    

Do.     44  per  Cent.  1st  Mori.  Deb 

Westminster  Elec.  Sup.  Ord 

Do.     44  per  Cent.  Cum.  Pref.    

ELECTRIC  RAILWAYS  Sl  TRAMWAYS, 

Baker  St.  ft  Waterloo  i'i  Perp.  Db.  Sl 
Bath  Elec.  Trams  Pref.  Ord 

Do.     6  per  Cent.  Cum.  Pref. 

Do.  44  l8t  Mort.  Deb.  Stock  (red.) ... 
H'ham  &  Midland  Trams  4  J  1st  Db.  Stk. 
Bristol  Tramways  &  CMrria;.;e  Ord 

Do.     Cum.  Pref.  (fully  paid) 

Do.     4  per  Cent.  Debs 

British  Electric  Traction  Ord 

Do.     6  per  Cent.  Cum.  Pref. 

Do.     6  per  Cent.  Perpetual  Dobs 

Do.     44  per  <3ent.  2ml  Deb.  Stock 

Central  London  Ordinary  Stock 

Do.     4  per  Cent.  Pref.  Stock    

Do.     Deferred  Stock    

Do.     4  per  Cent.  Debs 

Charing  X.EustonillmpsId  Per.Db.Stk. 
City  of  Birmingham  Teams.  5>iClu.Pref. 

Do.     4  per  Cent.  1st  Itlort.  Dobs 

Citv  ft  South  London  Kl.v.  Con.  Ord.  ... 

Do.     6  per  Cent.  Perp.  Pref.  (1S91)    ... 

Do.     (1896) 

Do.     (190!) 

Jo.     (1903) -„ 

Do.     4  per  Cent.  Perpetual  Debs |   ItO  —103 

Dublin  United  Trams.  Ord  j     114-12J 

Do.     6  per  Cent.  Pref. I     121-13J 

Gt.  Northern  il  Cily  Klv.  Piof.  Ord.(4/J):         4  -1 
G.  Northern, PiccadiHv  ft  BiomlitonOrd.        7 J— 7} 

Do.     4  per  Cent.  Deb.  Slock 9J  -91 

Uasliugs  ti  Dist.  Elec.  Trams.  6^  Cm.  PI. 

Do.      44  Lb.  St 

timperial  Tramways  Ord 

J  Do.     (i  per  Cent.  Prof. 

tDo.     4«  per  Cent.  Debs 

I.  of  Thanet  E.  T.  ft  Lt.  6  per  Cent.  Pref. 

Do.    4  per  Cent.  Dob.  Stock 

Lanarkshire  Tramways  

Lanes.  Utd.  Trams  6  i  Prior  Lien  Db.  St. 
Liverpool  Overhead  Railway  Ord. 

Do.    6  per  Cent.  Pref 

Do.    4  per  Cent.  Deb 

London  United  Tiaius.  r,/.  Cum.  Pref.  ... 

Do.  4  per  Cent.  Ist  Mort.  Deb.  Stock 
Mersey  Con.  Ord.  Stock    

Do.    8  per  Cent.  Perp.  Pref.  

Metropolitan  Elec.  TramwayaOrd 

Do.    Def. 

Do.    6  per  Cent.  Cum.  Pref. 

Do.     4)  per  Ceut.  Deb.  Stock  , 

Mclropohlan  JSailway  Cousohdalcd  

Do.     Surplus  Lauds  .Slocks 

84  percent.  Prel'crence,.. 

84  per  Cent.  "  A  "  Preference  

Sj  pe'-  Cent,  lonverllble  Pref, 

SJ  per  Cent.  Debeuturo  Stock 

34  per  Cent.  "A"  Ditto 


93  —96 
lU-llJ 

6S-6i 

96  —98 
7-8 

fi-7i 
811  -SU 

J-i 

C8  —72 

2i-n 
.^-^ 

100-103 

H-H 

82  -83 

n-H 

5-64 

81  -96 

i-i 

1-J 

36  -90 

3J  -96 

lOJ  -11 

8j— 9 

93  -t8 

1  -13 

3?-4i 
9t4  -994 
76  -78 
68  -70 
Sl  -S6 
60  —53 

101  —101 
81  —86 

4i-4} 

97  -100 
3i'.i  -S3  4 

111  -114 
1  19  -112 
107  -11) 

102  —106 


KATB% 

Tulo- 

ED. 


£  1. 

6  13 

4 

6 

4 

6 

4 


DIVIDEND     ,y  jg^  jQ 

Sk  i'T.  23 


Due. 


10 

11 

6    3 

4  18 
8  18 
6    6 

5  0 

4  I 

5  12 

6  18 
4  7 
6  li 


-I 


Do. 
Do, 
Do, 
Do. 
Do. 


6 
4 
4 
6 
4 
4 

6  11 
6  II 
4  12 
4     2 

3  13 
6  0 
6  8 
6    9 

4  7 
6  ir, 
4  10 
4     1 

3  19 

4  12 

6  II 
4  14 

7  7 
4  10 
4     3 


4  16 

5  10 

6  14 
4  2 
6     1 

4  16 

3  18 

5  li' 

5  19 

4  0 

6  4 

4  7 

10  12 

5  6 

5  17 
4     2 

4  3 
10  13 

6  13 
6  0 
4  13 


6  0 
6  15 
4  6 
4  13 
3  15 

3  17 

4  13 

5  5 
4 
5 
4 
4 
■4 
4 
3 
5 


6     0 


3  —1 

9.'  -96 

4 

13 

9 

10  -11 

7 

7 

3 

94-lOJ 

6 

11 

0 

9  J  -9i 

4 

IK 

II 

J-l| 

6i  -H 

6 

11 

0 

-»g-93 

6 

3 

0 

92  -91 

6 

fi 

fi 

•5-'i 

O-.'.J 

9 

2 

0 

SI  -86 

4 

13 

0 

61-1 J 

8 

0 

0 

76  -8u 

6 

0 

0 

1  -3 

^ 

8  -6 

^ 

8-1 

^ 

U-'!i1 

6 

3 

6 

92-95 

14 

9 

37  -38 

6 

6 

Ui  -08 

4 

1 

t' 

84  —87 

4 

0 

« 

73  -78 

12 

0 

713  -76 

13 

0 

91  —93 

3  15 

3 

88-91 

3  17 

0 

Mar,  Bept, 

Feb,  Aug 
Feb,  AiiR 
Jan,  Ju\y 
April,  Oct 
May,  Not 
March . . , . 
Mar,  Sept 
June,  Dec 
Feb,  Aug 
Feb,  Aug 
Jan,  July 
Jun,  July 
March  . . 
June,  Deo 
Feb,  Aug 
Jan,  July 
June,  Dec 
Jan,  July 
April,  Oct 
April,  Oct 
Feb,  Ang 
Mar,  Sept 
Jan,  July 
May,  Not 
Apnl.Oct 
Mar,  Sept 
Feb,  AuR 
Aiml.Oct 
Feb,  Aup 
Jao,  July 


April.  Oct 
Jan,  July 
M  ar,  Sept 
Mar,  Sept 
Jan.  July 
April.  Oct 
Jhu,  July 
June,  Dec 
Jhh,  July 
June,  Dec 
Feb,  Aug 
Jan,  July 
Feb,  Aug 
Feb,  Aug 
Jan,  July 
Mar,  Aug 
Jan,  July 
March  .. 
March  .. 
Jan,  July 
Feb,  Aug 
Feb,  Aug 
Jan,  July 
Feb  .... 
Feb,  Ang 
April-... 

Feb,  Aug 
April,  Oct 
April,  Oct 
April,  Oct 
April,  Oct 
Mar,  Sept 
Jan,  July 

Jan,  July 

:  April 

J:in,July 
April,  Oct 
J«n,  July 
Feb,  Aug 

Feb,  Aug 
June,  Dec 
Feb.  Aug 
April,  Oct 
May,  >OT 
Feb,  Aug 
Feb,  Aug 
Feb  .... 
Jan,  July 
Jan.  July 
April,  Oct 
April,  Oct 
Feb,  A  ug 
Feb,  Aug 
Feb,  Aug 
Feb,  Aug 
Feb.  Au^ 
May,  Nov 
Feb,  Aug 
Feb,  Aug 
Feb,  Aug 
Feb,  Aug 
Jan.  July 
Mar,  .Sept 
April,  Oct 
Mar,  Sept 
Mar,  Sept 
Jan,  July 
Mar.  Sept 
Jan,  July 
Feb,  Aug 
Jan,  July 
Feb,  Aug 
Fob,  Aug 
Jau,  July 
Jan,  Jul^ 
Jau,  July 
Feb,  Aug. 


April..  . 
Feb,  Aug 
JuD,  July 
Feb,  Aug 
F.  b,  Aug 
Feb,  Aug 
Feb,  Aug 
Feb,  Aug 
Jau,  July 
Jan,  July 


Uigb. 

•St. 

10 


?M 


Low- 
est. 


lo» 

108 


a 


'2* 

107] 


i02 


m    94 


9ik 


1 
4 

mi 

70 


kH 


98 


5li 

m 


3-'6  I  h'li 


iOU 


l'3i     3.Ji 


£fi  I    H 


bli  j 


92J 

8bi 


36i 
fit* 


m 


*  Id  oaionlatiDK  ttte  yield  allowance  baa  been  made  for  acemed  interest  but  not  for  redemptioD 
t  Ex  Diriden^.  J  Thu  Limdon  Stx>ck  Kxthange  Committe  have  ilecliiii'l  to  quot    thtse. 
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ELECTIMCAJL.    CO»!rE».A.TVIJES'    SHAR,E    LIST Continued. 


K 

Last 

a  Divi 

^    IIKNI 

St; 

Kt 

,, 

kt. 

m 

St. 

3% 

St. 

it 

St. 

m 

St. 

6% 

St. 

iX 

6 

1 

0/9? 

1 

(I/O 

St. 

nx 

1 

0/7  i 

St. 

4% 

ion 

i,r 

51/0 

b 

ft 

St. 

44 

1 

1 

1/4J 

1 

2/4? 

1 

0/7* 

6 

4/0 

6 

3/0 

St. 

n 

St. 

6 

Bt. 

4s; 

2 

2 

6t. 

4.?; 

Bt. 

4  z 

b 

l(/0 

6 

2/6 

St. 

HZ 

1 

1/0 

bt. 

4« 

1 

ow 

1 

0/7{ 

1 

»/«? 

1 

1/0 

1 

o/7t 

3 

3/0 

luo 

b"/! 

1 

0/7J 

b 

2/0 

b 

0/7i 

bt. 

m 

b 

2/6 

b 

4/2 

Bt. 

n 

bt. 

bX 

b 

b 

81. 

nx 

2 

2 

2/9? 

bt. 

'X 

lU 

5/0 

Bi. 

i% 

b 

t/0 

b 

2/3 

Bl. 

4K 

lu 

b/0 

iui< 
1 

*Z 

I 

0/9} 

1 

0/7  > 

bt. 

4i7. 

6 

12 

12/0 

100 

tX 

1 

1/0 

1 

0/0 

Bt. 

bJ! 

St. 

n 

100  ax 

lOO   16/6 

lu'  lO/o 

6 

1/0 

b 

8/0 

100 

<7. 

10 

.00 

bj; 

Bt. 

16/0 

HI. 

30,0 

bt. 

U 

Bl. 

4% 

10 

6,0 

10 

10/0 

b 

2/0 

b 

b/0 

M> 

HX 

20 

b/0 

100 

41% 

81.   26/0 

I. 

17|B 

Bt. 

*Z 

10 

2/0 

HI. 

«x 

lOll 

41 

26 

tX 

10 

6/0 

100   ux 

2b  biii 

loo  «| 

lo:i 

11 

1 

10« 

«s; 

2) 

l/S 

lOU 

«% 

10 

10 

f/0 

10   20, 0 

100 

'X 

10 

aio 

bt. 

tii 

KAME. 


Price 

Wed.. 

Sept.  23. 


RATE  %  I  nnrmnNI.  I  BCSIHKSS 

YIBLD-   I  "'?™""'      WfEK  TO 

ED.      I       """•        I   SFPT.  S3. 


I  Last 
Dm- 
Idrbd 


NAME. 


I    Price    I  Kate  % 
Wed..   1  Yield- 

I  Sept.  23.  i      ED. 


tlECTRIC  RAILWAYS  &  TRAMWAYS- 

Metropolitan  District  Kailway  Ord 

Do.     Extension  Pref.  (5  per  Cent.)   

Do.     Asserted  Ejt.Pref.  (Int.  Guar,  hv 
Und.  Elec.  Rlys.  Co.  of  London,  Ltd.) 

Do.     3  per  Cent.'Consoltd.  Rent-charge 

Do.     4  per  Cent.  Midland  Rent-cbarge^ 

Do-    Guar.  Stork  4  per  Cent 

Do.    6  per  Cent.  Perp.  Deb.  Stock  

Do.     4  per  Cent,  Ditto ; 

»w  Gen.  Tract.  6  per  Cent,  Cum.  Pref. 
Potteries  Electric  Traction  Ord 

Do.    6  per  Cent.  Cum.  Pref.  

Do.    4J  per  Cent.  Deb.  Stock    

R-  Met.  Elec.  Trams.  &  Ltg.  6^  Cm.  Pref., 

Do.    4  per  Cent.  Deb.  Stock  

Sunderland  Diat.  Elec.Trms.6%lBtMt.Db. 
Underground  Elec.  Rys.Co.of  London... 
Yorkshire  (W.R.)  Elec.  Trams.  Ord 

Do.    6  per  Cent.  Cum.  Pref.  

Do.     4J  per  Cent.  Ist  Debs 

ELECTRIC  MANUFACTURING,  Ac. 

Aron  Electricity  Meter  Ord 

Do.  6%  Cum.  Pf.  'ex  on  a/c  arrears)... 
Babcock  &  Wilcoi  Ord 

Do.    Pref. 

t  British  Insulated  4  Helsby  Cablea  Ord. 

Do.    6  per  Cent.  Pref. 

Do.  44  per  Cent.  1st  Mort.  Deb.  (red.) 
British  Thcms'n-Housfn  4j%  1st  Mt.Db. 
Britigh  Westinghonse  6  per  Cent.  Pref... 

Do.    4  per  Cent.  Mort.  Deb.  Stock 

Brash  Electrical  Engineering 

Do.     6  per  Cent.  Pref.  non-Cum 

Do.     4J  per  Cent.  Perp.  1st  Deb.  Stock 

Do.     Perpetual  2nd  Deb.  Stock    \ 

CaUender's  Cable  Con.  Ord 

Do.    b  per  Cent.  Cum.  Pref.  ' 

Do.  4>  per  Cent.  1st  Mort  Debs,  (red.) 
Castner-Kellner  Alkali  Oo ' 

Do.  4i  per  Cent.  Ist  Mort.  Deb.  (red.). 
Chadburn's  (Ship)  Telegraph  Ord.    ., 

Do.     6  per  Cent.  Cum.  Pref.  

Consolidated  Electrical  Co 

Consolidated  Signal  Co 

Do.    6  per  Cent.  Cum.  Pref.  

•Crompton  4  Co.  (Nos.  1  to  86,000)  . 

Do.    6  per  Cent,  let  Mort.  Debs.  (red.). 

+DaTis4  Tininiins 

Dick,  Kerr  &  Co.  Ord 

Do.     6  per  Cent.  Cum.  Pref. 

Do.     4 j  per  Cent.  Deb.  Stock    

Edison  &  Swan  United  ("A"  Sh.)(£3pd.) 

Do.    (£6  paid)    

Do.    4  percent.  Mort.  Deb.  Stock  (rd.) 

Do.     b  per  Cent.  2nd  Deb.  Slock 

Edmundson's  Elec.  Corp.  Ord.    ... 

Do.    6  per  Cent.  Cum.  Pref.  

Do.  4J  per  cent.  1st  Mort.  D_>b.  (red.) 
Electric  Constmction  Co 

Do.    7  per  Cent.  Cum.  Pref.  

Do.     4  per  Cent.  Perp.  1st  Mart.  Jebs. 
i  General  Electric  (1900)  5%  Cum.  Pret  .. 

Do.     4  per  Cent.  1st  M-jrt.  Debs 

nenley's  Telegraph  Works  Ord 

Do    '4}  per  Cent.  Pref.   

Do.  4i  per  Gent.  1st  Mort.  Deb.  Stock 
India  Rubber,  Gutta  Percha,  4c.,  Wrkt. 

Do.     4  per  Cent.  Debs,  (red.) 

National  Elec.  Construction  Co 

Richardsons,  West  garth  &  Co.,  Ltd.  Ord. 

Do.     6  per  Cent.  Cum.  Pref. 

To.  4i  per  Cent.  Perp.  Dob.  Stock  ... 
Simplex  Conduits  Ord 

Do.    6  per  Cent.  Cum.  Pref 

Telegraph  Construction  4  Maintenance 

Do.  4  per  Cent  Deb.  Bonds  (1909)  ... 
Vickers,  Sons  4  Maxim,  Ltd.,  Ord 

Do.     b  per  Cent.  non-Cum.  Preference 
b  per  Cent.  non-Cum.  Preferred 
4  jierCent.  Ist  Mort.  Db.Sk.(red) 
*i  per  Cent.  2nd  Mort.  Deb.  (red.) 
6  per  Cent.  3nl  Mori.  Debs.  Bcrip. 

.l.ti.WliitcJtCo.GiCm.Pref. 

Willans  &  Robinson  Ord 

Do.    6  per  Cent.  Cum.  Pref. 

Do     4  per  Cent.  1st  Mori.  Deb 


Continued. 
12J-13J 
20  —24 

£  a.  d. 

48  -62 

74  —77 
99  —103 

6  14    6 

3  18    0 
3  17    6 

High 

est. 

Feb,  Aug      13i 

Feb,  Aug 


6J  —56 

116  —119 

71  —76 

J-i 

3a       Sa 

92  —95 
3-1 

76  —80 
VS  —8-2 
42  —46 
i-18 
3  -3J 
84  — S7 


14-18 

64-6J 

6  -6J 

103  — 106 

91  —96 


3  12 

5  1 

6  R 

8  o' 
6  19 

4  14 

6  0 
6  0 
6    2 


5    3    0 


7  12 
4  18 

3  13 
7    8 

4  12 
4  5 
4  14 


s-i«    ! 


8  14    0 


6    3    0 

8    6    6 

6  17    6 

4    7     0 

0 

0 

0 


41  -46 

68  -73 
50  —54 
9|-10J 
6i-6J 
1074-lo9j!  4    2 
l.^-liJ      8    0 
103  —107 

Ji— lis    10    8 
i-1      1  6    0 
1A--Ir°s 
98  —101 

J-IJ 

li-.-ll's 

1  -li 

101  —101 

76  •  7a 
85  — S7 


4     4 
7  II 

6  13 

7  0 


9  6 
4  19 

6  19 
4  16 
4     6 


5  0 
5  •- 
5  lb 


Do. 
Do. 
Do. 
Do. 


TELEGRAPHS. 


4-1 
69  —66 

8-S, 
]|)-ii 

6b  —70 

7i-8 

8)  -95 

lUl-lli 

5  — bi 

107  —109 

161-iei 

99  —101 

1-8 

86  — 1>8 

li 

H 
33  —34 
101  —103 

1(2- li" 
I  -H 
100  — 1U3 
104  —108 
I04i  -106i 
103  — lOf 
84-04 

i-n 

2J— 8 
72  —76 


6  16    0 


8  0 
6  14 
6  5 
4  9 
6  10 
4  2 
4  2 
6  2 
3  19 


7     2 

0 

6  17 

0 

6     2 

0 

6    6' 

0 

3  17 

0 

9     1 

0 

4     0 

0 

4  17 
8  13 
4  4 
4  15 
8  17 
4  0 
8  11 
6    6 


Amazon  Telegraph 

Do.     6  per  Cent.  Debs,  (red.)    

A Uf^lo. American  

Do.    I'referred 

Do.     Deferred    

Commercial  Cable  4  per  Cent.  Deb.  Stk 
Cuba  Submarine  Ord 

Do.     Preference  10  per  Cent 

Direct  Spanish  Ord 

Do.    10  per  Cent.  Cum.  Pref.    

Do.    4t  per  Cent.  Deb 'lOOZ— 103^ 

Direct  t'niled  Klatei  Cable  '     13i— U) 

Direct  West  IndiaCabl«44XBK.Db.(rd.)    lOO  -10/ 
Eaaleni  Drdinarj    ISSA— 188' 

Do.     84  per  Cent.  Pref.  Slock  SlJ— tHjV 

Do.    4  IKT  Cent.  Mort.  Deb.  Htk.  (rod.)    lOl-IUo 
Eap.lrrn  Extension  12|-im 

D".     4  percent.  Dell.  Stork  i    lOUj  — 10z4 

Kaslern  k  S.  African  4!!  Mort.  Deli.  lOOO'     WI-lOlJ 

Do.     4%  Mauritius  Hull.  Dcbi.  (red.)        ll"! 


2  —3 
90  -93 
68  —61 

1034-1044 

104-17 

80  —91 

7»-8J 

Ibj-lOJ 

3  —31 

8  —9       I 


1081  8 

0,N.('l  (■•.penhBBei,).wlt,hC<iupon74  .1     2!'j-l)04  6 

llahlni  A  llerniuda«4(  111  Mt.  Db,(  red.)!   HO  —lUi  4 

Jndo.Kiirnpcan 66  — 60     '  6 

Mack»«  CVinipnniet  Common  tH  — 72  6 

D'..     IrelofelKO    •     68  —It  6 

Marc.nia  WireleasTeleg.  Co I        |— 4 

I'aiillc  A.KuroiK'nTcl.4XUaar.Db«.(r«d.)     90-102  3 

«  est  Coa.l  111  America |     if!,— 1|'<  4 

Do.    4  per  lent.  IJeliB M  —102  I  8 

^e-.t  India  A(  Panama  |         4)— | 

Do.    6  pir  Cent.  Ist  PreC '      8  — 1>4 

Do.    ej.irCenl.2nill'ref. 8}— »4 

Do.     b  |i<  r  Cent.  Deb 101  —103  4 

Wetteru  lelenraph    ,     181-144  ♦ 

Do.    4  per  tint.  Deb.  Block  (rad.) 1014-1034  8 

tX     \  Wealern  IMon  leleuh.  ♦1,000  4 H  Bondi      8S  — 8d  4 
In            itlnR  tha  jlelila  allowanct  ha«  liaan  made  for  accrii 


Feb,  Aug 
Jan,  .7uly 
Jan,  July 
Mar,  Sept 
Jan,  July 
Jan,  July 
May  .... 
April,  Oct 
Feb,  Ang 
May,  Nov 
Fob,  Aug 
Jan,  July 
Jan,  July 
Jane,  Dec 
March  .. 

Jan, Jnly 


April,  Oct 
April,  Oct 

Julyi  Feb 
Jan,  Jaly 
Jan,  J  uly 
Mar,  Sept 
Feb,  Aug 
Jan,  July 
March  .. 
Mar,  Sept 
Mar,  Sept 
Jan,  July 
Jan,  July 
Jan,  July 
Nov,  May 
May,  Nov 
Feb.  Aug 
March  . . 
April,  Oct 
August ... 
April,  Oct 
April,  Oct 
Jan,  Jaly 
Jan,  July 
Mar,  Sept 

Sept 

Sept 

Jan,  J  uly 
Feb,  Aug 
Feb,  Aug 
June,  Dec 
Mar,  Sept 
Jan,  July 
May,  Nov 
Jan,  July 
Jan,  July 
July  .... 
Jan,  July 
June,  Deo 
Mar,  Sept 
Feb,  Aug 
Feb,  Ang 
Mar,  Sept 
Feb,  Aug 
April.  Oct 

April 

Jiov  .... 
May,  Nov 
Jan,  July 


Mar,  July 
Jan,  July 


June,  Dec 
June,  Dec 


Apr,  Oct 
Apr,  Oct 
May,  Nov 


Jane,  Dec 
June,  Dec 
F,My,Ag,N 
K,My,Ag,N 
K,My,Ag,N 
Jn,Ap,Jy,0 
Feb,  Aug 
Feb,  Aug 
April,  Oct 
April, Oct 


76} 
lOlJ 

73i 


91 


78 
43t 


351 


103 
l"' 


Low. 

est. 
12} 


101 


10 


93 


107J 
16(1 


334 

14 

103 

lo'bl 

04i 


IbU 


32] 

ij 

1021 


U         #il.iii,.^Li 

6  I  Jan,  July 
'ja,Ap,Jy,0] 


7    1    0 


June,  Dec 

Ja,Ap,Jy,<>l 

Ja,Ap,.Iy,0] 

May,I<OT 

Ja,Ap,Jy,0 

Veil,  Aug 

Feb,  Aug 

I  May,  Nov 

I  Jan,  July 

June,  Deo 

May,  Nov 

Ja,Ap,Jy,U 

;ja,Ap,Jy,0 

April.... 

June,  Doo 

May   .... 

Jan,  July 

May,  Not 

May,  Nov 

I  May,  Nov 

Jan,  July 

Ur,Jo,U.D 

J  una,  0*0 


10»jl    103J 
"iV,    10,', 

"HI    .. 


10"  '  .. 
1374  196 
3«        85 

12;;    12J 

102      .: 


20J 


109|    1011 


2e 

4% 

6% 
5/0 

iO/7i 
0/6 
6« 

1  6S, 
6/0 
6/0 
2/6 

HX 

n 
1/0 

0/7J 

iZ 

44% 

b/0 

2/6 

*iX 


3/0 

5/0 

6% 

bX 

4/0 

2/6 

44% 

S% 

30  0 

5% 

iiZ 

44% 

6% 


2/6 

HX 

6% 
b% 
6X 

2/6 

a/6 

44% 

iTs 

4< 
b% 
6.4 

6% 


TELEPHONES. 

Amer.  Telephn.  i  Telegh.  Cap.  St 129  —133 

Do.    Coll.  Tmst  81,000  4  percent.  Bds  92—94 

(Anglo-Portug'se  Tel.  6%  1st  Mt.Db.  Stk.  99  —102 

Chili  Telephone  8  — S4 

Monte  Video  Telephone  Ord 1  — 1| 

Do.    6  per  Cent.  Pref. '. g— 1 

National  Co.  Pref.  Stock  IO84— llOJ 

Do.     Def.  Stock :  IS  —120 

Do.     6  per  Cent.  Cum.  l8t  Pref.    lOJ— Hi 

Do.    6  per  Ceat.  Cum.  2nd  Pref. lOJ— Hi 

Do.     6  per  Cent,  non-Cum.  3rd  Pref.  ...  b,:,- 6;j 

♦Do.     Deb.  Stock  3i  per  Cent,  (red.)    ...  tf8»-l004 

Do     4  per  Cent.  Deb.  Stock  (red.) l'.'2j  -lulj 

Oriental i       !i— li 

Do.    6  per  Cent.  Cum.  Pref.  1  ItV— l/t 

Do.     4  per  Cent.  Red.  Deb.  Stock 1  89—92 

TelephoneCo.  0fEgypt4i;SI>b.Stk.(red.)  09  —102 

United  River  Plate 6|— 7i 

Do.     b  per  Cent.  Cum.  Pref. 6  — b4 

Do.     4i  Deb.  St.  Red I  103  —105 


FINANCIAL,  INVESTMENT,  Ac. 

Elec.  4  Gen.  Investment  6%  Com,  Pref.        3J— 4 

Globe  Telegraph  &  Trust I's- HJ 

Do.    6  per  Cent.  Pref. ,     i3|— 14j 

Submarine  Cables  Trust  (Cert.) 129  —132 


£  a.  d. 

6    0  0 

4    6  6 

4  18  0 

4  14  0 

6     4  0 

0  0 

8 

0 

6 


b 
6 
5 
5 
6 

4  8 
3    9 

3  15 

5  16 

4  11 
4     7 

4  12 

5  10 
4  11 
4     5 


1(10 

6% 

6 

n 

6 

1/0 

100 

0/7i 

St. 

bX 

St. 

il 

100 

4/J4 

MH) 

b5i 

St. 

1 

44% 

St. 


St. 


6| 

loj 

St. 

b 

1001 

lOOj 

bOOl 
6 

BU 
Bt.' 

81. 

10a 

1 

Bt. 

WO 

St. 
600 

100 
1 
1 

Bt. 

6 

100 


bX 
8/0 

44% 

f>X 

*iX 


8/0 
6/0 

tiX 

*l9 
7/2 

y/. 


6% 
BX 

9X 

0/8 

0/74 
i>X 


COLONIAL  AND  FOREIGN  ELECTRIC 
RAILWAYS,  TRAMWAYS.  A,c. 

Anglo-Argentine  6%  Cum.  Ist  Pref.  ... 

Do.     10;;  Non-cum.  2nd  Pref.  

Do.     Permanent  6%  Deb.  Stock   

Auckland  Elec.  Trams.  5%  Deb.  (red.). 
Brisbane  Electric  Trains.  Invest.  Ord.. 

Do.    b  per  Cent.  Cum.  Pref. , 

Do.    44  per  Cent.  Db.  Prov.  Certs 

British  Columbia  El.Ry.Df.  Ord 

Do.     Pref.  Ord.  Stock 

Do.     b%  Cum.  Perp.  Pref.  Stock 

Do.    44  per  Cent.  1st  Mort.  Debs 

Do.     Vancouver  Power  Debs 

Do.    4J%  Perp  Con.  Deb.  St 

Buenos  Ayres  Elec.  Trams    (1901)  Ltd. 

Deb.  St 

Buenos  Ayres  Grand  National  Ord.  

Do.     6  per  Cent.  Cum.  Pref.  

Do.     b4  per  Cent.  Pref.  Debs 

Do.    6  per  Cent.  1st  Deb.  Bonds 

"uonos  Avres  Lacroze  Trams  1st  Mt.  Db. 
Buenos  AJres  Port  4  (Sty  Tiam.  1st  Mt. 

Deb.  Stock  £75  Paid   

Calcutta  Tramways  (1  to  137.610)  

Do.     b  per  Cent.  Cum.  Pref.     

Do.     4»%  1st  Deb.  Stock  (red.)     

Cape  Electric  Tram  Shares 

City  of  Buenos  Ayres  Trams  Co.  (1904)Sh. 

Dyj     4  per  Cent.  Deb.  Stock 

Colombo  Ir.  4  Ltg.  i/,  1st  Mt.  Db 

Electric  Traction  Co.  of  Hong  £ong  5 

per  Cent.  1st  Mort.  Debs 

Havana  Eiec.  Ry.  Con.  Mt.  6%  $1,000  60 

vear  Coup.  Bds 

Kalgoorhe  Elec.  Trams  Sh 

Do.     6  per  Cent.  '*  A  "  Deb.  Stock  .. 

Do.     B  percent.  "B"  Ditto 

Lisbon  Elec.  Trams.  Ord 

Do.    e  percent.  Cum.  Pref. 

Do.    e  per  Cent.  Keg.  Mort.  Debs  .. 

Msdras  Elec.  Trams.  6,%  Deb.  Stk 

Manila  Eiec.  Ky.  $1,000  Gold  Bonds 

Mexico  Trams  Uo.  Com.  St 
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The  Manchester  Electrical  Exhibition. 

THEitE  will  be  a  concentration  of  electrical  men  upon 
Manchester,  during  the  month  of  October,  at  the  Electrical 
Exhibition  rit  Plait  Fields.  The  first  provincial  exhibition 
since  Olympia,  it  comes,  much  as  did  its  celeln-ated  pre- 
decessor, at  a  period  of  trade  depression,  though  the  situa- 
tion now  is  rather  more  acute  than  at  the  period  to  which 
we  refer.  By  all  the  axioms  of  advertising,  an  exhibition 
held  on  a  falling  market,  though  a  risky  proceeding,  is 
fraught  with  possibilities  which  give  hopes  of  brighter 
prospects  than  when  business  is  good.  When  trade  is  bad, 
advertise  ;  in  other  words,  hold  exhibitions,  and  this  is  what 
Manchester  is  doing.  The  records  of  many  electrical  firms 
who  exhibited  at  ( )lympia  go  to  show  a  marked  increase  in 
business  subsequent  to  the  close  of  the  exhibition.  Interest 
in  electrical  matters  was  stimulated,  and  the  consumer  was 
thus  encouraged  to  make  greater  use  of  electrical  devices. 
Many  ]>eople  were  given  "  furiously  to  think  "  what  elec- 
tric lighting  was  and  what  it  could  do  for  tliein.  The  net 
result  was  a  mild  boom  in  electricity  supply  in  the  London 
and  Greater  London  areas.  Now  we  hope  tiiat  something 
akin  to  this  will  happen  in  Manchester  and  Lancashire.  It 
is  wanted  and  wanted  badly.  When  the  Exhibition  is 
opened  we  shall  judge  better  of  the  prospects  of  such  de- 
velopments.    '  'n  the  eve  of  opening,  hopes  of  future  good 


run  high.  Of  the  exhibits  themselves  we  "ive  a  brief 
summary  elsewhere,  and  in  subsequent  issues  during  the 
run  of  the  Exhibition  we  shall  deal  with  all  the  main 
features  of  interest.  At  this  juncture  we  wish  the  venture 
all  the  success  it  deserves. 


Tramway  Accidents. 

Cektaix  sections  o(  tiie  daily  Press  have  recently  been 
much  concerned  about  the  number  of  accidents  to  pedes- 
trians and  other  users  of  the  roads  caused  by  the  excessive 
speed  of  motor  vehicles.     In  fact,  a  short  time  ago  the 
drivers  of  moti.ir  omnibuses  in  the  East  End  of  London  who 
were  unfortunate  enough  to  cause  an  accident  to  other 
users  of  the  road  were  recipients  of  rough  treatment  at  the 
hands  of  the  public.     Complaints  are  also  made  in  the 
Press  as  regards  the  running  of  the  London  County  Council 
tramcars    along  the  Embankment,   the   position  of  both 
tramway  tracks  close  together  on  one  side  of  the  thorough- 
fare resulting  in  a  certain  amount  of  danger  to  pedestrians 
crossing  the  road,  who  are  liable  to  be  confused  by  the 
four   streams    of  traffic   proceeding   alternately   in   each 
direction.      The   dangers   of    the    London   streets,   how- 
ever, sink  into  paltry  insignificance  in  comjjarison  with 
those  of  New  York.     The  Public  Service  Commission  there 
appointed  has  been  collecting  from  the  railway  and  tram- 
way  companies   of  the  city   monthly   statements  of   the 
number  of  accidents  upon  the  various  lines,  and  has  issued 
a  report  tabulating  the  accidents  recorded.     From  this  it 
appears  that  for  tlie  first  si.x  months  of  this  year  the  aver- 
age  monthly  roil   of  accidents   was   4,788,  resulting   in 
injuries  to  approximately  3,000  persons  every  month,  in- 
cluding o5  deaths  and  nearly  200  serious  cases  of  fractured 
limbs,  Szc.     According  to  EiKjinccrimj  Xcics,  by  far  the 
greater  proportion  of  these  accidents  occur  on  the  subway, 
surface  and  elevated  street  railways,  corresponding  to  our 
tubes  and  tramways.     As  90  per  cunt,  of  the  accidents  are 
due  to  persons  being  struck  by  cars,  or  to  accidents  in 
alighting  from  or  boarding  cars,  it  would  appear  that  the 
American  public  need  educating  in  the  art  of  "  hustling " 
without  running  unnecessary  risks.     As  regards  London, 
there  is  no  doubt  that  the  public  will  have  to  accustom 
themselves  to  the  altered  traffic  conditions,  and  that  the 
increasing  u.se  of  automobiles  and  the  accelerated  services 
which  have  just  come  into  operation  on  the  tubes  will  all 
tend   to  arouse  the   public  to  an  appreciation   of  rapid 
transit,  provided  it  can  be  obtained  without  unnecessary 
risk  to  life  and  limb. 
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From  the  above  report  it  appears  that  the  mimber  of 
accidents  arising  when  persons  are  entering  or  leaAiug 
cars  amounts  to  about  one-fourth  of  the  total,  and  in  this 
connection  it  is  interesting  to  notice  the  experience  at 
Chicago  with  cars  of  the  "pay-as-you-enter"  type,  to  which 
we  referred  in  our  issue  of  JSTovember  8th  last.  During 
the  six  months  ended  July  31,  1908,  according  to  figures 
in  the  Electric  Raihmy  Journal,  the  total  number  of  acci- 
dents on  the  lines  in  Chicago  over  which  this  type  of  car 
is  run  showed  a  decrease  of  1G"2  per  cent,  over  the  corre- 
sponding period  of  last  year,  whilst  accidents  occurring  at 
the  steps  of  cars  were  almost  entirely  eliminated.  Also 
statistics  for  Chicago,  Cook  County  and  the  State  of 
Illinois  show  a  decrease  of  ;31'37  per  cent,  in  the  number 
of  accidents  over  the  whole  system  of  tramways  concerned, 
and  this  is  believed  to  be  largely  due  to  the  "  pay-as-you- 
enter  "  cars  now  operating  on  a  large  number  of  the 
routes,  300  cars  of  this  type  being  in  use  in  Chicago  alone. 
As  will  be  seen  from  the  report,  in  our  last  issue,  of  the 
meeting  of  the  Municipal  Tramways  Association,  the  presi- 
dent, Jlr.  J.  Aldworth,  referred  to  this  type  of  car  and 
considered  the  system  an  excellent  one  when  a  uniform 
fare  is  in  operation,  although  it  would  not  be  applicable  to 
the  conditions  generally  prevailing  in  this  country.  At 
this  Conference  engineering  matters  were  not  discussed  to 
any  great  extent,  attention  being  paid  rather  to  manage- 
ment topics,  which  are,  of  course,  of  equal  importance, 
although  we  cannot  give  so  much  space  to  them  in  the 
columns  of  The  Electrician. 


The  Postmaster-General's  Report. 

The  Postmaster-General's  Annual  Eepor'{,  from  which  we 
give  extracts  elsewhere  in  the  present  issue,  contains  several 
points  of  interest.  AVith  two  departments  handling  wire- 
less telegraphy  and  telephones  respectively  the  report  is 
necessarily  progressive.  During  the  past  year  39  licences 
were  granted  under  the  Wirele.-^s  Telegraph  xVcts,  and  of 
these  it  is  noticeable  that  37  were  for  experimental  purposes. 
The  ilarcoui  Company  has  ceased  to  occupy  the  position 
of  contention  that  it  once  held,  and  we  do  not  doubt  that 
tlie  rostniaster-General,  as  mentioned  in  the  report,  is  glad 
to  ])e  able  to  say  that  the  Marconi  Company  has  accepted 
the  ]iresent  position  of  aiTair,s  and  has  decided  to  co-operato 
witii  the  (jovernment  in  giving  effect  to  the  Convention 
and  regulations  annexed  to  it,  rather  than  to  take  up  an  im- 
possilile  position  of  antagonism,  in  regard  to  telephones, 
it  is  interesting  to  note  that  the  reduction  of  fees  for 
trunk  calls  between  7  p.m.  and  7  a.m.  has  resulted  in  a 
large  increase  in  the  number  of  calls,  sufiitient  not  merely 
to  make  good  the  loss  in  revenue  cau.sed  by  the  reihiction,l)ut 
lo  liiing  about  an  actual  increase  of  about  12  per  cent. 
^Managers  of  giMierating  stations  will  look  with  envy  mi  the 
case  with  which  a  differential  rate  to  improve  tlie  load 
factor  can  be  put  into  force  on  a  telephone  system.  A 
f'lutlier  move  in  the  same  direction,  shortly  to  take  cflccl, 
is  tlie  booking  of  calls  lor  fixed  times  in  the  evening.  The 
agitation  in  regiud  to  telejihono  rates  naturally  receives 
so)iie  comment.  The  I'oHtmaster-Ceneral  meiitinns  that  ho 
has  eudeavoured  to  dis]>el  the  vi(!W  that  the  olijuct  of  the 
(Jovcrunient  was  to  make  an  exorbitant  profit  out  of  the 


monopoly  which  it  will  enjoy  after  1911.  We  do  not 
suppose  that  this  will  quiet  all  criticism,  but  it  would  be 
worth  while  for  those  who  are  continually  urging  the 
adoption  of  an  unsound  tariff  to  remember  that  the  yearly 
loss  on  press  telegraph  messages,  owing  to  an  unremunera- 
tive  tariff,  is  very  large,  amounting  last  year  to  £225,000, 
which  has,  of  course,  to  be  met  by  the  taxpayers.  It  is 
.scarcely  desirable  to  repeat  this  policy  in  the  telephone 
department. 

The  Marseilles  Congress. 

Congresses,  like  exhibitions,  undoubtedly  have  their 
uses,  though  it  will  be  admitted  that  they  may  sometimes 
be  classed  as  useless  instead  of  useful.  Jtist  as  we  suffer 
very  often  from  too  many  exhibitions,  it  is  also  possible 
to  suffer  from  too  many  congresses,  which  sometimes 
merely  give  an  artificial  .stimulus  to  writers  of  Papers.  If 
a  con<i'ress  happens  to  be  international  in  its  aspirations  it 
becomes  a  still  more  serious  matter;  indeed,  it  is  desirable 
for  a  congress  to  be  really  international  or  to  make  no  at- 
tempt to  be  so.  From  the  account  of  the  Marseilles  Inter- 
national Congress  which  will  be  fotiud  on  another  page,  we 
are  inclined  to  think  tliat  this  has  rather  failed  to  be  truly 
international.  Although  some  countries  were  well  repre- 
sented, others  were  by  no  means  so,  and  thus  any  resolutions 
passed  fail  to  carry  the  weight  which  they  would  if  the  re- 
presentation had  been  truly  international.  In  addition  to 
this  the  numerous  sections  varied  very  mu  ch  in  the  amount 
of  work  allotted  to  them.  Some  sections  had  programmes 
more  extensive  than  the  time  warranted,  and  in  others 
there  was  practically  nothing  to  be  done.  Under  these 
circumstances  we  cannot  help  thinking  it  unfortunate 
that  the  promoters  of  this  exhibition  should  have  attempted 
an  international  congress  at  all.  Such  gatherings  are 
required  at  comparatively  long  intervals  and  should  not 
be  held  unless  there  is  a  general  feeling  that  they  are 
really  necessary,  and  only  with  such  support  that  the  reso- 
lutions adopted  are  of  international  value. 


Memorial  to  tlie  late  Lord  Kelvin. — It  is  ainKnnued  that 
Mr.  A.  Biuce  Joy  has  been  selected  by  the  committee  for  the 
memorial  of  the  late  Lord  Kelvin  to  execute  the  statue  to  be 
erected  at  Belfast. 

International  Congress  on  Electrical  Units  and  Standards.  — 

As  already  unnouiK-cd  in  I'Uc  FJcrtru  i<in,  this  (HHiforouce  will 
assemble  in  London  on  the  ll'th  inst.  The  delegates  will  be 
entertained  by  the  Lord  Mayoi  to  huulieon  at  the  Mansion 
House  on  October  Kith,  and  it  is  hoped  that  a  number  of 
them  will  also  be  present  at  the  annual  dinner  of  the  Institu- 
tion of  Electrical  Engineers  on  the  22iid. 

Formulae  for  Mutual  and  Self  Inductance. — The  issue  of 

the  Hull  till  of  till-  liiivi'iiu  of  Sliiiiiltinl.s  lov  August  i.s  largely 
<lcvotcd  to  u  con.sidoratiou  liy  ^'^lessis.  K.  15.  Kosa  and  L. 
Cohen  of  the  various  formulu'  in  conneclion  with  mutual  and 
self-inductance.  The  Paper  is  divided  into  two  parts,  the 
second  part  consisting  of  a  number  of  examples  illustrating 
and  testing  the  formula'  brought  together  in  the  first  part  of 
the  Paper. 

Cable  Interruptions  and  Repairs. 

I>:ilfiif  liiloriiiplioii,  DmIo  of  Rc))iiir. 

Ln»  Pahiia.i-Arrocifo  Mav  18.  1908  ...  ,Sr|..  »).  1908 

Jcddn— .Sdiikim Uil.y  27,  19C8  ...  .Sep.  28,  1908 

IVinniai'ilii) -Cuyfiiiic Sep.    3,1908  ..  — • 

Pontiiiniik-  S'lijfoii   Hop.  16,  1908  ...  — 

Sitin  — Khndcs    Sop.  17,  1908  ...  — 

DttrdiiiiolloB— ConsUintinoplc    Sop.  20,  1908  ...  Sop.  25,  1908 
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University  of  London. — Sir  Arthur  Riicker,  F.R.S.,  has  been 
presented  I'v  the  ailministrative  staff  of  the  University  of 
London  with  a  silver  rose  bowl  on  his  retirement  from  the 
office  of  I'rincipal.  Tlie  presentation  was  made  by  Mr. 
Philip  J.  Hartog,  the  academic  registrar.  Dr.  H.  A.  fliers  has 
entered  upon  his  duties  as  successor  to  Sir  Arthur  liiicker. 

Corps  of  Royal  Engineers  (Territorial). — The  announcement 
of  the  promotion  to  a  majority  in  the  London  Air  Line  Tele- 
graph Company  of  Capt.  J.  H.  S.  Phillips,  and  of  his  trans- 
fer from  the  London  Division  Electrical  Engineers,  has  been 
cancelled. 

W.  D.  J^lwin  has  been  appointed  Second  Lieutenant  in  the 
Electric  Light  Company  of  the  1  )orset  Koyal  Engineers  (T). 

Municipal  Tramways  Association. — At  a  business  meeting 
of  this  Association  held  on  Friday  last,  Mr.  A.  L.  C.  Fell 
(London  County  Council  tramways)  was  elected  president  and 
Mr.  C.  J.  Spencer  (Bradford  Corporation  tramways)  vice- 
president  for  the  ensuing  year.  In  accordance  with  the  usual 
practice,  it  is  anticipated  that  the  next  annual  conference 
■nnll  be  held  in  London,  as  this  is  the  place  where  the  president 
holds  office. 

Iron  and  Steel  Institute. — As  announced  in  our  last  issue, 
the  autumn  meeting  of  this  Institute  began  on  Tuesdaj'  last  at 
Middlesbrough,  under  the  presidency  of  Sir  Hugh  Bell.  The 
Mayor  of  Middlesbrough  (Councillor  T.  G.  Poole)  welcomed 
the  visitors,  and  after  suitable  acknowledgment  by  the  Presi- 
dent, the  reading  and  discussion  of  the  Papers  submitted  were 
commenced.  It  was  announced  that  Sir  Hugh  Bell  will 
be  succeeded  in  the  presidency  by  Sir  Wm.  T.  Lewis,  a  promi- 
nent South  Wales  ironmaiiter. 

The  Institution  of  Municipal  Engineers. — .\t  a  meeting  of 
the  Executive  committee  of  this  Institution  it  was  decided  that, 
recognising  the  great  possibilities  of  an  Institution  of  Muni- 
cipal Engineers  in  the  widest  sense  of  the  term,  men  holding 
important  appointments  under  local  authorities  as  electrical, 
gas,  mechanical  and  water  engineers  should  be  eligible  for 
election  to  membership  of  the  Institution.  Further  particulars 
of  the  aims  and  objects  of  this  Institution  can  be  obtained 
from  the  Secretary  at  10,  Eagle-place,  Piccadilly,  London,  W. 

Electric  Traction  on  the  Russian  Railways. — It  is  an- 
nounced that  a  conference  will  shortly  be  held  in  Russia  to 
discuss  the  advisability  of  introducing  electric  traction  on  the 
principal  main  lines.  The  general  managers  and  chief  en- 
gineers of  the  various  railway  systems  in  that  country  have 
been  invited  to  attend.  It  is  proposed  to  consider  the  con- 
version of  the  following  lines  :  (1)  From  St.  Petersburg,  via 
Vilna  and  Kieff,  to  Odessa  :  (2)  St.  Petersburg,  via  Moscow 
and  Charkow,  to  Sebastopol ;  and  (3)  St.  Petersburg  to 
Warsaw. 

Railway  Accident  in  Berlin. — A  serious  accident  occurred 
on  the  Berlin  Elevated  Raihvay  on  Saturday  last,  resulting  in 
the  death  of  17  persons  and  in  the  injury  of  an  equal  number. 
Readers  of  Tht  Electrician  will  remember  that  one  of  the 
features  of  this  railway  is  a  triangidar  junction  near  the 
Potsdamer  Bahnhof.  It  was  at  this  point  that  the  accident 
occurred,  one  train  taking  the  other  practically  broadside  on. 
One  car  was  tipped  over  the  viaduct  and  several  of  the  others 
were  badly  damaged.  The  accident  is  said  to  have  been  due  to 
one  of  the  drivers  over-running  a  signal  and  not  to  any  elec- 
trical effect. 

Legacies  to  Learned  Societies. — Renter's  correspondent  in 
Berlin  announces  that  the  Academy  of  Sciences  (in  that  citj' 
presumably)  has  received  a  legacy  of  £1,500,000,  being  the 
entire  foitune  of  a  millionaire  named  Samson,  who  recently 
died  at  Brussels. 

In  a  letter  to  the  President  of  the  Academie  des  Sciences, 
M.  Jean  Becquerel  announces  that  his  father  has  left 
lOO.OOOfr.  (£4,000)  to  that  institution.  This  sum  has  been 
bequeathed  by  the  donor  in  memory  of  his  father  and  grand- 
father who,  like  himself,  were  members  of  the  Acadt'mie.  The 
use  to  which  the  money  is  to  be  put  is  left  to  the  discretion  of 
the  Acadi'mie. 

"Electrical  Engineering." — We  have  received  a  copy  of 
Part  1.   of   a  new  serial   of  the  above  title  which  is   being 


issued  by  Messrs.  Cassell  k  Co  ,  and  which  is  to  be  cnm])leted 
in  1  \  fortnightly  parts.  The  work  has  been  written  by  Mr. 
H.  II.  Simmons,  A.M.I.E.E.,  leiturer  in  electrical  engineering 
at  Finsl)iuy  Technical  College,  and  will  ultimately  be  pub- 
lished in  one  volume  of  over  900  jiages,  when  we  may 
have  an  opportunity  of  reviewing  it.  From  the  summary 
of  the  contents  which  accompanies  Part  I.  we  notice  that 
the  complete  volume  will  contain  13  sections,  and  will  cover 
practically  the  whole  science  of  electrical  engineering,  includ- 
ing telegraphy,  telephony,  electro-deposition  of  metals,  electric 
traction,  electric  lighting  and  meters,  transmission  and  di.stri- 
bution,  switchgear,  &c.  In  the  convenient  fortnightly  parts  it 
will  probably  appeal  to  a  large  number  of  artisans  and  other 
workers  in  the  electrical  trades. 

Wireless  Telegraph  Notes. — The  FAcktrotechnische  Zcit- 
schrift  states  that  Mr.  Poulsen  has  been  experimenting  be- 
tween Lyngby  and  Esbjerg  with  some  equipment  which  is 
similar  to  the  well-known  Wheatstone  apparatus  used  in 
ordinary  telegraphy.  By  its  means,  it  is  said,  a  transmitting 
speed  of  100  words  per  minute  can  be  reached,  and  the  inventor 
hopes  shortly  to  increase  this  to  1.50  words  per  minute.  Ex- 
periments arc  also  being  carried  out  between  Lyngby  and 
Newcastle. 

The  same  journal  announces  that  a  "  wireless  "  station  has 
been  opened  at  Nieuport  in  Belgium.  This  is  said  to  be  the 
first  to  be  put  in  operation  in  that  country. 

It  is  announced  that  the  Admiralty  have  leased  from 
Ipswich  Council  -1  acres  of  land  upon  which  an  extensive  wire- 
less telegraph  station  is  to  be  erected  and  equipped,  especially 
for  communication  with  vessels  on  the  North  Sea.  Electrical 
energy  will  be  taken  from  the  Corporation  electricity  depart- 
ment, whose  works  adjoin  the  land  acquired  by  the  Admiralty. 

Mr.  Marconi  has  stated  that  the  duplicate  station  in  the 
Atlantic  service  is  to  be  completed  by  the  end  of  the  year, 
and  that  an  overland  wireless  system  across  Canada  is  to  be 
the  next  development  he  proposes  to  take  in  hand. 

The  Scientific  Control  of  Fuel  Consumption.— The  keynote 
of  Prof.  H.  E.  Armstrong's  Paper  on  this  subject,  read  at 
the  autumn  meeting  of  the  Iron  and  Steel  Institute  at 
Middlesbrough,  is  the  cut  throat  policy  pursued  with  regard 
to  the  world's  raw  materials,  especially  fuel,  both  coal  and  oil. 
He  is  of  the  opinion  that,  in  allowing  the  unrestricted  export 
of  our  manufacturing  life,  we  are  parting  with  our  heritage  at 
a  very  small  fraction  of  the  potential  value.  He  therefore 
pleads  for  something  more  than  the  mere  occasional  control  of 
fuel  consumption,  whether  in  ironworks  or  elsewhere,  and  for 
the  introduction  of  a  new  attitude  towards  the  problems  of 
combustion  and  fuel  economy.  In  this  connection  ignorance 
has  not  a  little  to  do  with  our  ditticulties,  and  is  helped  by  oiu- 
calm  contempt  of  the  complexities  surrounding  the  whole  sub- 
ject of  combustion.  It  has,  however,  been  shown  that  mois- 
ture is  a  necessary  factor,  but  the  process  is  by  no  means 
simple,  and  scarcely  anything  is  known  of  the  influence  of 
surfaces  on  the  interchanges  involved  in  combustion.  This 
subject  is  of  great  imiwrtance  from  a  practical  point  of  view, 
on  it  depending  the  way  in  which  fuel  is  utilised.  The  author 
then  passes  on  to  consider  the  methods  at  present  in  use  for 
converting  our  fuel  into  energy,  and  shows  that  they  are,  on 
the  whole,  hii;hly  inefficient,  while  the  direct  conversion  of  the 
energy  latent" in  fuel  into  electric  energy  presents  many  diffi- 
culties. In  conclusion,  he  appeals  for  more  chemistry  in  engi- 
neering and  for  a  more  rigid  control  of  our  irreplaceable  stores 
of  fuel. 


ARRANGEMENTS  FOR  THE  WEEK. 


FRIDAY,  October  2nd  (to-day). 

■  t   -,       Ikon  ami  Stkel  Institcte. ' 
Conclusion  of  tliu  Autumn  Meeting  at  Micldlesborough. 

MONDAY   October"6th. 

t--.  Society  of  Encixeeks. 

7-30  p  m.  Meeting  at  the  Royiil  United  Ser\ice  Institution, 
Whitehall.  Paper  on  "The  Hi.ftory  of  Meclianical  Traction 
on  Tramways  and  Eoads,"  by  Mr.  H.  Couradi. 
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GLASGOW  ELECTRICITY  DEPARTMENT. 


The  results  obtained  by  the  Glasgow  electricity  department 
during  the  financial  year  ended  May  31,  1908,  are,  in  our 
opinion,  as  nearly  ideal  as  possible.  The  undertaking  had  a 
turnover  of  over  a  quarter  of  a  million,  and  the  surplus  after 
all  charges  had  been  paid,  including  £50,000  for  depreciation, 
was  onlv  £910.  This  amount  has  been  carried  to  the  reserve 
fund,  which  now  stands  at  £22,214.  As  shown  in  more  detail 
below,  the  gross  revenue  was  £253,401,  the  working  expendi- 
ture £115,316,  the  capital  charges  £51,061,  and  the  sum  set 
aside  for  de])reciation  £50,151,  making  the  total  expenditure 
under  all  headings  £252,491. 

As  a  result  of  the  year's  operations  and  from  the  fact  that  the 
contracts  for  coal  for  the  coming  j'ear  have  been  fixed  at  rates 
considerably  less  than  those  of  the  previous  year,  the  com- 
mittee have  proposed  a  reduction  in  the  charges  for  ciu-rent 
both  for  private  and  public  lighting.  The  uniform  charge 
for  lighting  to  domestic  consumers,  churches  and  public 
schools  (under  certain  restrictions)  have  been  reduced  from  3id. 
to  3d.  per  unit  and  the  charge  for  street  lighting  from  £14 
and  £12  per  lamp  per  annum  to  £12  and  £10  respectively. 
Energy  for  heating  is  charged  at  Hd.  per  unit  for  amounts  up 
to  1,000  hours  per  annum  of  maximum  demand  and  Jd.  per 
unit  afterwards.  Advantageous  prices  are  also  given  to  power 
users  depending  on  the  particular  case. 

Considerable  additions  have  been  made  to  the  plant  at  the 
various  power  stations.  These  include  a  4,500  H,P.  turbine 
with  the  necessary  additional  steam  raising  plant,  while  a 
5,500  H.P.  set  is  on  order  for  use  during  the  coming  winter. 
When  these  sets  are  in  working  order  the  capacity  of  the 
station  will  be  28,000  H.P.  At  the  Pollokshaws  station  a 
.5,500  H.P.  turbo-generator  has  been  added,  bringing  the  capacity 
of  the  station  up  to  16,200  H.P.  Three  1,000  kw.  and  one 
500  kw.  rotary  convertors  have  been  put  in  commission  at  the 
various  sub-stations.  In  addition  to  this  plant  there  are  four 
large  consumers  whom  it  has  been  found  convenient  to  supply 
through  transforming  plant  placed  on  their  own  premises. 
This  plant  has  an  aggregate  capacity  of  2,000  h.p.  23A  miles 
of  feeders  and  8i  miles  of  distributors  have  been  laid  during 
the  year. 

We  give  below  an  analysis  of  the  expenditure  during  the  past 
financial  year  together  with  the  cost  of  working  per  unit  sold 
both  for  last  year  and  for  1906-7  :  — 

Cost  per  unit  sold. 
Generating  Costs.  1907-8.  1906-7. 

Fuel  and  caitiug  £42,869     4     4  0-314d 0-249d. 

Oil,  waste,  &c 2,679    4  H  0-020d 0  026d. 

Salaries  and  wages 13,013    9     5  0-095d O'lOld. 

Repairs  jmd  mauiteiiance  ...       8,360  14  10  0061d 0079d. 

Units  ]jurcliased  from  Tram- 
ways department —  —  0'065d. 


Total  Generating  Costs  ..  £66,922  13    6 


0-490d. 


0'520d. 


Distribution  Costs. 

Repairs  and  muinteiiance  ...    £8,198    7    3  0060d 0082d. 

•Salaries  2,789  12    2  0-020d 0023d. 

Attending;     and      repairing 

public  liunjis 3,833    0     8  0-029d 0-034d. 


Total  Distribution  Costs  £14,821    0    1 


0109d. 


0139d. 


Management  Coats. 

.Salaiio _... 

Establialiincnt  chaiges 
Stationery,  printinie;  ... 
Rintfi,  rale.i  and  tuxes 


£5,826  1     1  0043d 0-057d. 

4,389  5     1  0032.1 0027d. 

1,414  17     8  OOlOd 0013il. 

21,943  1  10  0-160d 0-212d. 


Total  Management  Costs  £33,573    5    8 


0-245d. 


0.309d. 


Total  Co»t8(.-.rCap.  Charges)  £115.316  19    3  0-814d 0  968d. 

Capital  Charges. 

iJepreciulion     £50,161     5  11  0-367il OSGld. 

I"torc8t 54,714  17     3  0-400d 0-462<l. 

.Sinking  fim-l 32,308    6    8  0-236d 0-220<l. 


TOTAL  CAPITAL  CHARGES    £137,174     9  10 


1003d. 


1053d. 


TOTAL      COSTS      (including 

Capital  Charges) £252.491    9    1  l-847d 2021d. 

TOTAL  RECEIPTS  from    aU 

sources £253,401  18    9  1  e54d 2049d. 

BALANCE  carried  to  Reserve 
Fund £910    9    8  0-007d 0028d 

During  the  year  the  capital  expenditure  amounted  to 
£147,798,  the  principal  items  being  £56,897  for  machinery 
and  plant  and  £59,093  for  mains  and  cables. 

The  capital  account  to  May  31,  190S,  is  given  below  : — 

Capital  Account.  ^^;^^    Percent. 

Land  and  buildings    £227.698     0  5  £8-45  13'47 

Machinery  and  plant 477,177    2  9  17-68  28-78 

Accumulators  9,632  19  1  0-33  0-52 

Mains  and  cables 905,560  13  U  33-56  53-48 

Meters    51,18?    8  7  1-89  3-00 

Electrical  instalments   1,447    4  2  0-05  0-07 

Laboratbrv  plant 1,320  17  2  0-04  0-06 

Furniture" 2,713  17  7  O'lO  0-15 

Transformers  on  consumers' 

premises     8,320  10  6  0-30  0-47 


Total  Capital  Expenditure... £1,685,083  14    2  £62-40  lOO'GO 

The  magnitude  of  the  undertaking  can  be  seen  from  the 
fact  that  26  consumers  have  an  annual  consumption  exceeding 
100,000  units,  and,  as  the  aggreSate  consumed  by  them  is 
8,221,934  units,  the  excess  over  100,000  must  in  some  cases 
be  considerable.  The  units  generated  amounted  to  40,153,676, 
as  against  32,052,937  in  1906-7.  All  these  units  were  gene- 
rated from  the  department's  three  stations  at  Port  Dundas, 
Pollokshaws-road  and  Kelvin-side.  No  units  were  purchased 
from  the  tramways  dejiartment,  as  against  1,644,468  so  obtained 
in  1906-7. 

The  number  of  consumers  was  16,926,  as  compared  with 
15,497  at  the  end  of  1906-7,  being  an  increase  of  1,429,  or 
922  per  cent,  during  the  year.  There  were  308  lighting  con- 
sumers who  consumed  tiie  equivalent  of  5  hours  or  more  per 
da}-  of  their  maximum  demand  throughout  the  year,  the  con- 
sumption under  this  head  amounting  to  2,309,145  units  in  all. 
The  total  number  of  motors  supplied  off  the  Corporation 
mains  was  3,853,  with  a  total  horse-power  of  23,748,  as  com- 
pared with  8,302,  with  a  total  horse-power  of  19,805  in 
1906-7.  The  number  of  units  consumed  for  power  purposes 
was  15,222,859,  of  which  4,450,327  were  sold  at  lid.  per 
unit,  1,582,292  at  Id.  per  unit  and  9,190,240  at  fd.  per  unit. 
The  total  number  of  arc  lamps  in  regular  use  was  837,  the 
same  number  as  last  year,  and  the  quantity  of  electricity  con- 
sumed for  street  and  stair  lighting  was  1,707,485  units, 
as  compared  with  1,655,005  imits  during  the  preceding 
year.  The  number  of  equivalent  8  c.p.  lamps  connected  to  the 
mains  on  May  31,  1908,  was  1,551,997,  as  compared  with 
1,404,553  at  the  corresponding  date  last  year,  being  an  in- 
crease of  147,444.  The  number  of  units  consumed  by  private 
consumers  per  lamp  fixed  averaged  out  month  by  month, 
according  to  the  date  of  connecting  up,  was  20-77,  as  coni- 
])ared  with  19  42  last  year.  The  maximum  load  upon  the 
generating  stations  during  tiie  j'ear  occurred  on  l>eceniber  Kith 
last,  when  it  was  22, 186kw.,  as  compared  with  19,646  kw. 
in  the  previous  year,  being  an  increase  of  12-93  per  cent. 


Commercial  Lectures  on  Electrical  Engineering.  -At  the 
riandci.'-^hochsohule,  licrlin,  arrangements  have  been  made  for 
the  delivery  during  the  winter  session  of  a  series  of  lectures  on 
tiie  commercial  and  business  as])ects  of  applied  electricity  by 
Dr.  Alfred  liorliner,  manager  of  tiie  Siemciis-Schuckcrtwerke 
A.G.  After  a  iiroliminary  survey  uf  the  early  history  of  elec- 
trical engineering,  the  lectures  will  deal  with  the  economic 
asi)ect  of  electricity  supply  and  its  intiueiice  on  the  trade  and 
industry  of  a  diHtrict,  the  relations  of  capital  anil  labour  in  the 
niainifacturing  branch  of  electrical  engineering,  the  location 
of  works,  the  selection  and  luirchase  of  raw  materials  and  fuel, 
the  organisation  of  selling  departments,  the  position  of  "cartels  ' 
and  syndicates,  S:c.  The  finance  of  eleciricjil  engineering 
will  also  receive  duo  attention. 
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THE  MANCHESTER  ELECTRICAL  EXHIBITION.-I. 


A  GENERAL  SURVEY  OF  THE  EXHIBITS. 


Since  the  great  Electrical  Exhibition  held  at  Olympia  in 
lOO.")  there  has  been  no  aggregation  of  electrical  machinery 
and  apparatus  on  a  large  scale,  either  in  London  or  the  pro- 
vinces. Manchester  is  setting  a  good  example  to  the  greater 
of  our  industrial  centres  by  opening  to-morrow  an  extensive 
displa)-  of  almost  everything  electrical,  from  a  piece  of  coal  to 
a  metal  filament,  in  a  special  building  on  Piatt  Fields,  a 
suburb  on  the  south  side  of  the  city.  The  idea  of  the  Exhibi- 
tion appears  to  have  originated  with  a  number  of  municipal 
engineers  in  Lancashire,  more  particularly  the  moving  spirit 
among  them  being  Mr.  S.  L.  Pearce,  chief  engineer  to  the 
Manchester  Corporation  electricity  department,  who  brought 
his  coii/rars  into  line,  and,  with  the  co-operation  of  the  Elec- 
trical Manufacturers'  Association,  succeeded  in  gaining  support 
for  such  an  Exhibition.  Matters  proceeded  apace,  and  the 
accumulated  eflbrts  of  all  concerned  over  many  months  will 
culminate  in  the  opening  of  the  show  to  morrow.  The  whole 
of  the  available  space  has  now  been  allotted.  The  total 
number  of  stands  amounts  to  some  '620,  occupied  by  over  270 
actual  exhibitors.  On  Monday  next  the  Lord  Mayor  of  Man- 
chester, the  Mayor  of  Salford,  and  some  2.5  other  mayors  from 
the  towns  supporting  the  exhibition  in  this  immediate  district 
will  pay  a  visit  to  the  Exhibition  and  be  entertained  at  lunch 
by  the  management. 

So  little  interest  attaches  to  the  building  that,  apart  from  the 
fact  that  it  was  erected  expressly  for  the  Exhibition,  and  is  made 
almost  entirely  of  wood,  it  calls  for  no  comment.  The  actual  floor 
area  is  over  100,000  s<^.  ft.,  and  over  270  exhibitors  have  been 
accommodated.  The  whole  of  the  energy  for  lighting,  heating 
and  power  is  furnished  by  the  Manchester  Corporation,  who 
have  a  sub-station  iii  the  centre  of  the  building,  equipped  with 
transforming  machinery.  In  addition  to  high  and  low  tension 
switchboards,  which  have  been  supplied  by  Messrs.  Ferranti 
Limited,  there  are  three  converting  units,  one  a  Bruce  Peebles 
motor  converter-,  another  a  G.E.C.  motor-generator  and  a  third 
a  British  Westinghouse  rotary  converter.  The  latter  company 
also  supplied  the  transformers  for  their  machine.  Each  modern 
type  of  sub-station  plant  is,  therefore,  represented  in  this 
equipment,  and  a  most  imposing  collection  it  makes.  The 
E.H.T.  switchgear  (6,600  volts)  is  of  the  concrete  cell  tjpe 
built  up  vertically  in  compartments,  which  terminate  in  the 
'bus  bar  chambers  at  the  top  of  the  column.  Oil  switches, 
placed  immediately  behind  the  control  handle,  and  provided 
with  suitable  overload  relays,  are  provided  in  the  equipment. 
The  low-tension  board  is  of  the  usual  steel  framework  pattern 
with  black  enamelled  slate  panels,  carrying  all  fittings,  switches, 
<fcc.,  at  the  front,  and  terminals,  cable  connections,  &c.,  at  the 
back.  The  distribution  is  carried  out  by  feeders  nrn  across 
the  roof  principals  to  Reyrolle  distribution  fuse  boxes  in 
various  parts  of  the  building.  All  the  sub-cir-cuit  wiring  and 
feeders  are  overhead  and  well  in  sight  and  in  each  case  are 
insulated  from  their  supports  by  porcelain  insulators. 

Separate  mains  have  been  run  for  lighting  and  power,  and 
meters  and  suitable  switches  are  placed  on  each  stand. 

The  C4eneral  Committee  consists  of  the  following  : — 

PnMdeHl  :  Tfie  Earl  of  Derby.  VicH-Prcddrnts :  The  Lord  Mayor  of 
Manchester,  tlie  >fayor  of  Salford  and  Sir  Wm.  Preeco,  K.C.B.  Chair- 
man: Couiicitlor  \V.  Kay  (Ueputy  Chairman,  Manchester  Corporation 
Electricity  Committeej.  Depvli/  Chairman:  Councillor  W.  Barrett 
(Chairman,  Salford  Corporation  Electricity  Committee  i.  <!enera/  Com- 
mittee: A.  A.  Day  {Bolton  i,  T.  Roles  (Bradford),  3.  J.  Watson  (Bury). 
JtepreMKtUatire  of  Supply  Cmnpanii-.s  :  C.  D.  Taite  (Lancashire  Power  Co. '. 
liepreseiilativen  of  I  he  Institution  of  Electrical  Etujinters :  M.  B.  Field 
(Ferranti  Limited)  and  C.  P.  Spark?.  HcpreaerUaliin  of  Iht  Municipal 
Electrical  A 'nocial ion  and  yollingham  Corporation,  .•  H.  Talbot.  Hcprcien- 
tativen  of  the  Xalionnl  Electrical  Muini/acturerx'  A  social  inn:  H.  H. 
Berry  (Bern-,  Skinner  &  Co.),  F.  H.  Nalder  (Nalder  Bros.  &  Thomp- 
son) and  H.  Oppenheimer  (International  Electric  Co.).  Kepr^^ien- 
tativex  of  the  Electrical  Contractors'  Association  :  .J.  McDermott  (Lanca- 
.«hire  Electric  Engineerintr  Co.)  and  Rashleif^h  Phipps  (Ra.shleigli 
Phipps  &  Co.)  Jii-prcseiU/itires  from  the  (leneral  Exhibitors  :  11.  Bevis 
(General  Electric  Co.),  C.  H.  Bishop  (Edi.son  &  Swan,  Ltd.),  1).  N. 
Dunlop  (British  Westinghouse  Co.),  T.  .1.  Grainier  (.Sunbeam  Lamp 
Co.)  and  B.  Longhottom  (Electromotors'Limiteu).  ConstUting  Elec- 
trical Ewjineera :  S.  L.   Pearce  and  V.  A.   H.  McCowen.     Honorary 


( 'imsultinij  Electrical  Engineer  :  S.  G.  Castle  UuBsell.  CoHsnltimj  Archi- 
trct :  Albert  Jennison.  Gmt  rul  Mami(jer :  C.  S.  Northcote.  Secretary: 
W.  Davenport. 

THE  EXHIBITS. 

For  the  convenience  of  our  readers  we  are  devoting  our  present 
report  of  the  Manchester  Exhibition  to  a  nsumr  of  the  exhibits  so 
that  it  may  serve  as  a  guide  to  the  chief  items  of  interest.  We  think 
they  will  also  be  assisted  by  the  classification  we  have  adopted,  in 
which  the  groups  of  various  kinds  of  plant  and  apparatus  on  view 
are  arranged.  Our  arrangement  commences  with  prime  movers  for 
generating  electricity,  and  proceeds  through  the  whole  range  of 
apparatus  for  utilising  electrical  energy. 

PRIME  MOVERS. — Theexhibitsof  prime  movers  include  steam  turbines 
and  gas,  oil  and  petrol  engines.  The  most  imposing  exhibit  is  that  of 
Messrs.  .John  Mdscrave  &  Sons,  of  Bolton,  who  have  put  down  a 
750h.f.  turbine  direct-coupled  to  a  Siemens  600  kw.  three-phiise  alter- 
nator. The  high-pressure  end  of  the  turbine  is  exposed  to  view  by 
substituting  for  the  upper  half  of  the  cast-iron  casing  one  of  glass 
through  which  the  running  and  guide  wheels  can  be  seen.  The 
machine  is  kept  in  motioji  by  an  electric  motor,  and  is  complete  in 
e\ery  respect  as  to  governor,  tachometer,  steam  and  vacuum  gauges, 
oil  pumps,  (I'c.  In  another  part  of  this  issue  (p.  949)  will  be  found  .a 
special  description  of  this  turbine,  which  is  of  the  Zoelly  type.  It  is 
a  duplicate  of  a  set  at  present  installed  at  Falcon  Mill,  Bolton,  a  fac- 
tory of  some  100,000  spindles.  On  another  part  of  the  stand  is  an 
electrically-driven  barring  gear,  intended  for  a.  4,000  u.i".  cross  com- 
|50und  vertical  engine^the  sixth  installed — at  the  City  of  London  Co.'s 
Bankside  station.  A  superheater  attached  to  the  end  of  a  Lancashire 
boiler  completes  the  exhibit.  Other  firms  interested  in  the  steam  tur- 
bine among  the  exhibitors  are  the  Messrs.  C.  A.  Parsons  &  Co.,  who 
exhibit  models  of  turbines  ;  the  Bkitish  Thomson-Houston  Co.,  the 
British  Westinghouse  Co.  and  James  Howden  ife  Co. 

The  heavy  oil  engine  is  represented  by  Mirrlkes,  Bickertoji  & 
Pay,  of  Stockport,  who  have  a  three-cylinder  Diesel  engine  running 
on  their  stand.  The  engine  develops  150  b.h.i-.  and  is  direct-coupled 
to  a  direct  current  generator  by  the  Lancashire  Dv.namo  &  Motor  Co. 
Artificial  load  is  fitted  on  the  stand,  so  that  the  set  can  be  run  on 
varying  loads  as  well  as  on  diflerent  kinds  of  oil.  The  cost  of  running 
witli  oil  at  65s.  per  ton  is  stated  as  0'26d.  per  kilowatt-hour 
at  full  load.  The  company  have  recently  built  new  works  at  Stock- 
port for  the  production  of  engines  of  the  Mirrlees-Diesel  type  from  35 
to  200  B.H.i'.  for  speeds  varying  from  400  to  200  revs,  per  min.  A 
600  B.H. p.  engine  is  at  present  being  built.  In  another  part  of  the 
Exhibition  the  Diesel  Engine  Co.  is  showing  an  engine  in  operation 
direct-coupled  to  a  dynamo.  The  running  gas  engine  exhibits  include 
a  four-cylinder  suction  plant  b.y  Crosslkv  Bros,  aiifl  several  horizontal 
engines  by  the  NatioN-il  Gas  Engine  Co.  .T.  Halcrow  makes  an  ex- 
hibit of  striking  photographs  of  the  Nurenijerg  gas  engine  for  blast 
furnace  and  coke  oven  gas.  Among  the  pictures  is  a  diagram  depict- 
ing graphically  how  these  sources  of  power  can  be  made  use  of. 
Messrs.  W.  .J.  Bates  &  Co.  also  have  a  gas  engine  exhibit  in  which 
several  machines  are  shown  in  operation.  The  petrol  engine  is  repre- 
sented by  a  combined  set  running  on  the  stand  of  Messrs.  Drake  & 
GoRHAM,  the  dynamo  of  this  supplying  light  to  Messrs.  Goodall's 
electric  house  whicli  adjoins  the  stand,  Included  in  our  group 
of  prime  movers  we  must  place  steam  boilers  and  their  acces- 
sories. Messrs.  Galloways  Limited  have  an  extensive  exhibit,  which 
includes  a  patent  Galloway  flue  7  ft.  diameter,  a  front  end  jjlate  for  five- 
flued  boiler,  two  wrought-steel  steam  superheaterij  and  a  quantity  of 
steam  boiler  fittings.  There  is  also  a  model  of  a  complete  Galloway 
boiler  and  a  selection  of  photographs.  Messrs.  E.  Green  &,  Sou  show 
their  «orld-famed  economiser  in  model  form,  with  motor  attachment 
driving  the  .scrapers,  while  their  other  specialities,  among  them  the 
Wakefield  steam  pump,  can  be  inspected.  Superheaters  are  repre- 
sented on  a  large  scale  by  the  exhibit  of  Messrs.  MiPhail  &  Si-MI'Son, 
Wakefield.  This  includes  some  17  distinct  pieces,  ranging  from  a 
complete  superheater  to  tubes  of  various  kinds  and  sj)ecimens  of  the 
material  from  which  the  tubes  are  made.  Among  the  tubes  are 
examples  taken  from  a  Babcock  &  Wilcox  boiler  which  had  been  in 
use  continuously  day  and  night  for  10  years,  despite  the  fact  that  the 
steam  was  regulaily  at  700  F.  In  connection  with  jiriine  movers  the 
Key  E.ngineering  Co.  will  show  photographs  of  the  Ehrhardt  & 
Sehmer  gas  engine  which  has  been  described  in  detail  in  omr  columns. 

The  steam  engine  builders'  exhibits  include  an  engine  by  Messrs. 
Browett,  Lindley  &  Co.,  Patricroft.  It  is  of  the  quick  revolution 
type  with  forced  lubrication.  Piston  valves  control  the  admission 
and  exhaust  of  the  steam,  and  the  engine  is  double  acting  and 
may  be  built  with  cylinders  from  one  to  three  in  number.  Messrs. 
W.SissoN  &  Co.  also  aio  exhibiting  their  single-crank  enclosed  engine 
for  direct  coupling  to  dynamos.  This  engine  isan  enclosed  high.si)eed 
machine,  specially  designed  for  use  with  8u[)erheated  steam.  It  is 
built  in  sizes  up  to  1,800  B.ii.p.  The  engine  is  stated  to  be  economical 
both  at  heavy  and  light  loads.  Boiler-hou.se  auxiliaries  in  the  shape 
of  stop  v.alves,  mechanical  stokers,  &c.,  are  shown  in  v.arious  w.ays 
by  .J.  HoPKiNsoN  &  Co  ;  J.  Proctor  ;  Sandeks,  Reuuers  &  Co. 
(Sarco  COj  recorders),   Alexa.nder  Wright  &.  Co.,  George  Kent 
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J.  E.  Lea,  A-c.  The  latter  is  showing  his  recorders  for  the  measure- 
ment of  water  passing  over  weirs  or  notches.  A  recorder  with  notch 
tank  has  been  set  up  and  is  in  operation  demonstrating  the  action 
of  the  recorder.  A  full  description  of  the  instrument  appeared  in 
TheElectncian  (Vol.  LXI.,  p.  145). 

ELECTRIC  TRANSMISSION.— Under  this  heading  must  be  placed 
those  exhibits  directly  or  otherwise  engaged  in  the  transmission  of 
electricity  from  the  station  to  the  distribution  points.  The  British 
Insulated  &  Helsbv  Cables  have  a  large  stand  upon  which  have 
been  erected  a  section  of  a  20,000  volt  transmission  line,  comprising  a 
single  pole  and  two  H  terminating  poles.  These  poles  are  11  in. 
diameter,  and  both  copper  and  aluminium  wires  are  attached  to  their. 
The  observer  sees  the  line  as  if  he  was  at  a  point  10  ft.  from  the  ground. 
Directly  opposite  this  exhibit  is  anjimportant  one  by  Messrs.  Bdllers 
Ltd.,  who  makeafeatureof  their  ironwork  for  insulator  supports  of  the 
porcelain  insulators  themselves.  In  our  last  issue  we  described  the 
Tipton  works  of  this  company,  and  in  the  present  issue  will  be  found 
an  account  of  the  coiupan3''s  Hanlev  potter}'  works.  The  transmission 
line  insulators  shown  include  some  of  the  largest  made,  measuring 
14Jin.  diameter  ar.d  20  in.  high.  They  are  designed  for  a  working 
pressure  of  80,000  volts  and  a  pressure  test  of  double  this  amount  ; 
insulator  and  pin  complete  weigh  70  \h.  A  testing  transformer  forms 
part  of  the  exhibit,  and  insulators  in  artificial  rain  will  be  submitted 
to  pressures  up  to  75,000  volts.  Messrs.  R.  W.  Blackwell  tt  Co.,  who 
are  well  known  as  contractors  for  overhead  tramway  construction,  have 
included  in  their  exhibit  a  full  size  transmission  line  A  pole,  which  is 
typical  of  a  number  erected  by  the  firm  in  the  Newcastle  district  and 
elsewhere.  Porcelain  insulators  for  duty  up  to  80,000  volts  and  speci- 
mens of  lightnmg  arresters  are  being  shown.  The  How.ikd  Asphalt 
Teoughlng  Co.  (stand  No.  229)  take  the  opportunity  to  give  prominence 
to  the  merits  of  their  system  of  laying  undergi'ound  cables.  The  features 
of  the  system  are  explained  by  a  number  of  well  grouped  samples  show- 
ing sections  of  the  troughing  complete  with  cables  in  position. 

SWITCH  AND  MOTOR  CONTROL  GEAR.— The  exhibit  of  large  switch- 
gear  and  motor  starters  and  controllers  is  an  extensive  one,  particu- 
larly as  regards  the  latter.     Messrs.  Ferranti  Limited,  in  addition  to 
the  high  and  low-tension  boards  in  the  Corporation  sub-station,  show 
electrically  and  mechanically  operated  switches  in  operation   on  the 
stand  adjoining.     These  are  on  standard  Ferranti  lines,  and  embody 
similar  details  to  those  switches  at  present  in  operation  in  man}'  of 
the  largest  stations  in  this  country.     On  the  same  stand  are  numerous 
specimens  of  Ferranti  motor-starters  for  diiect  current  motors,  the 
resistance  units  being  practically  indestructible  and  M-ithout  coils  or 
wires  of  any  kind.     Messrs.  A.  Reyrolle  &  Co.  have  on  their  stand  two 
6,000  volt  ironclad  panels,  in  which  all  high-tension  conductors  are 
completely  enclosed.     Their  starter  exhibit  is  very  complete,  and  a 
practical  demonstration  with  a  motor  under  brake  load  will  be  given 
of  the  good  cpialities  of  the  starter.     Such   accessories  as  ironclad 
plugs,  tubular  fuses,  wall  plugs,  distribution  boxes,  &c.,  will  also  be 
features  of  the  exhibit.     The  Merz-Price  system  of  feeder  )jrotection 
will  also  be  shown  under  actual  working  conditions.  Messrs.  Eckstein, 
Heap  &  Co.  .are  conspicuous  in  this  class  of  exhibit  with  a  fine  show 
of  switchgear  and  motor-starters  of  various  kinds.    The  latter  particu- 
larly  include   a    line   of  alternating    current    starters   and    solenoid 
switches  which   are  being  extensively  employed  in   industrial  motor 
installations.     These  switches  are  of  the  oil  type,  and  are  electrically 
operated  either  from  a  distant  or  near  point.     One  particular  pattern 
acts  as  a  no-volt  releaseswitch.  The  Waverley  series  of  ironclad  switches 
should  attract  attention,  as  also  should  the  firm's  display  of  direct 
current  circuit-breakers  and  switchboards.     The  stand  is  shared  with 
Elliott  Biios.,  of  Lewisham,  London,  to  whoseexhibit  we  refer  under  the 
head  of  instruments  in  another  column.   A  large  display  of  switchgear 
is  being  made  by  Messrs.  Par.miter,  Hope  &  SufiDEN,  a  number  of  the 
specialities  being  ironclad.     Certain  novelties  are  being  introc'uced, 
notably  Hope's  iiatent  spring  or  switch  fuse.      This  has  quick  make 
and  break,  both  independent  of  the  operating  handle,  and  the  Ijicak  is 
independent  of  the  main  spring.     It  is  gas-tight  and  interlocked   to 
comply  with  mining  regulations.     Motor-starters  and  starting  panels 
are  also  a  feature  of  the  exhibit.     Messrs.  Wei.lman,  Slaver  it  Head, 
who  are  well  known  as  makers  of  special  continllcis  for  steel  works 
motois  and  ladle  cr.ines,  have  embodied  a  number  of  these  controllers 
in  their  exhibit.     The  controllers  are  self-contained  and  the  resistance 
is  an  integral  part  of  the  frame.     A  feature  has  been  made  of  a  special 
blow-out  fitted  to  the  moving  arm  of  thecoiiti oiler,  and  only  one  lever 
is  used  for  controllers  of  tlie  reversing  type.     This  is  important  when 
a  man  is  operating  a  charging  machine  for  a  steel  furnace.     Types  of 
this  controller  are  being  exhibited,  together  with   numerous  acces- 
.sorics  and  Binaller  motor-starters,  among  the  latter  the  Dinkey  con 
trollcr,  which  enjoys  a  considerable  vogue.      Messrs.  Steintiial   & 
BoYDKLl.  are  sliowinir  the  "  S.  B."  contact  plugs,  which  .are  of  the  ex- 
panding iiattcrii  and  are  made  for  iloublc  and  single  contacts.    By  the 
turning  of  the  handle  the  plug  is  tightly  expanded  in  its  socket,  anil 
can  only  be  withdrawn  by  turning  the  handle  in  the  opposite  (liiec 
lion.     All  holes  arc   paiallcl  and  no  taper  on    t)ic  holes  is  ici|uired. 
Messrs.  Bkkkv,  Skinner  k  Co.  have  a  comprehensive  exhibit  of  their 
well-known  ironclad  switchgear,  including  the  fool-proof  switclifusc, 
which  practiciiUy  revolutioniserl  this  class  on  the  occa.sion  of  its  intro- 
duction Homo  years  ago.     The  Union  Ei.Eitric  (,'o.,  in  the  midst  of  a 
comprehensive  exiiibit  of  their  H|)ecialitics,  have  a  huge  swilrhbciard 
titled  lip,  tdgetlicr  with  a  rpiantity  of  their  highlunsion  irnnclad  i-oii 
tiol  gear  and  oil-break  «« itches.  These  will  be  fmind  to  cmbinly  many 
interesting  features  with  which  engineers  should  lako  an  oiiportiinity 
of    becoming  neipmintcd.      Messrs.  WiiilT  k   Boitrnk  make   a  gooil 
display  of   largo  circuit- breakers  for  direct   current   control   gears, 


standard  patterns  of  both  large  and  small  sizes  being  on  vie« .  Tlie 
well  known  "  Stellite  "  controllers,  motor  starters  and  ironclad  switches, 
will  be  found  on  the  stand  of  the  Electric  &  Okdnanxe  Accessories 
Co.  This  st.and  is  near  the  main  entrance  and  will  be  found  replete 
with  many  interesting  examples  of  electrical  machinery  and  apparatus. 
The  Adams  Manufacturing  (stand  No.  1.30)  have  grouped  together  a 
wide  selection  of  their  Igranic  starters  and  controllers.  These  are  both 
hand  and  solenoid  operated  and  include  the  smallest  patterns  for  light 
motors  and  complex  gears,  for  the  control  of  machines  of  heavy  duty.  A 
hydraulic  accumulator  which  is  kept  charged  by  an  automatically  con- 
trolled motor  is  a  feature  of  the  exhibit.  Bertram  Thomas,  who  are 
among  the  pioneers  of  circuit  breakers  and  switchgear.  have  assembled  a 
quantity  of  theii-  standard  products  among  which  will  be  found  a  number 
of  novelties.  Among  these  will  be  noticed  an  adjustable  time  limit  device, 
automatic  starting  switches,  solenoid  operated  switches  and  a  line  of  air 
pressure  limit  switches.  Messrs,  Bray.  Maekham  &  Reiss  make  a 
display  of  their  starting  switches,  most  of  the  patterns  being  of  the  iron- 
clad type.  By  the  use  of  these  starters  the  motor  can  only  be  brought  up 
to  speed  slowly,  ilotor  starting  switches  will  also  be  found  at  the  exhibits 
oftheB.T.-H.  C... General  Electric  Co..  and  Marples  Leach  &  Co. 
Jlost  of  the  above  mentioned  firms  have  startmg  switches  and  control  gear 
attached  to  motors  and  motor  driven  apparatus  in  different  parts  of  the 
exhibition.  Messrs.  Brook  Hirst  &  Co.  are  exhibiting  their  starters  in 
conjunction  with  a  number  of  running  motors. 

MOTORS  AND  MOTOR-DRIVEN  MACHINERY.— Byfar the  most  interest- 
ing of  the  exhibits  from  the  respective  points  of  view  of  the  engineering 
and  lay  visitor  are  the  electric  motors  and  the  machinery  to  which  they 
are  coupled.  We  hope  that  the  Exhibition  will  prove  an  education  in  itself 
to  power  users  accustomed  to  steam.'oil  and  gas  engines,  where  these  are 
employed  as  power  agents.  The  opportunities  for  electric  power  supply 
in  a  vast  industrial  area  such  as  that  of  Lancashire  should  stimulate  the 
makers  of  motors  and  motor-control  gear  into  a  special  effort,  while  the 
Exhibition  is  open,  to  push  business  in  this  quarter.  The  wedge  has  been 
well  driven  in  already,  but  much  yet  remains  to  be  done  before  it  is  pushed 
home.  Without  statistics  of  the  small  industries  in  Lancashire  at  present 
run  by  gas.  steam  and  other  engines  we  cannot  frame  any  opinion  of  the 
length  of  time  required  to  convert  these  to  motor  (hiving,  but  there  is 
plenty  of  scope  if  zeal  and  enterprise  are  forthcoming. 

The  Lancashire  Dynamo  &  Motor  Co.  (stand  No.  47)  make  a  com- 
prehensive display  of  alternating  current  and  direct  current  motors  and 
other  djmamo-electric  machinery.  Included  m  this  is  a  25  h.p.  4tX)  volt 
50  period  three  phase  motor  of  the  semi-enclosed  type. with  short-circuited 
rotor  of  special  construction.  Copper  discs  with  radial  arms  are  coupled 
to  the  rotor  rods,  and  these  arms  act  as  fan  blades,  setting  up  a  cooling 
current  of  air.  The  machine  is  back  geared  (Fig.  l).the  pinion  being  of 
forged  steel  and  the  spur  wheel  of  cast-iron  ;  both  were  supplied  by  the 
Power  Plant  Co..  who  arc  gear  specialists.  Other  motors  are  an  IS  h.p. 
semi-enclosed  shunt-woimd  back-geared  motor,  a  2ii  h.p.  motor  of  the 
same  pattern,  and  a  standard  four-pole  motor.  An  interesting  machine  is 
a  shunt-wound  fotally-enclased  jiipe-ventilated  motor  (Fig.  2).  having  a 
speed  variation  of  3  to  1  with  shunt  regulation.  The  motor  will  develop 
4  B. h.p.  at  any  speed  between  370  and  1.120  revs,  per  iiiin.  The  heavier 
jilaiit  shown  includes  a  fiy wheel  equalising  set.  a  motor- driven  winch  and  a 
I'onibined  motor-driven  fan.  the  latter  being  of  the  "  .Sirocco""  ujicast  type. 
with  a  capacity  of  S.OOO  cubic  ft.  of  air  per  min.  In  difi'crcnt  parts  of  the 
Exhibition  the  company  has  IS  motors  ranging  in  size  from  3  h.p.  to  75 h.p. 
driving  various  kinds  of  machinery.  There  are  also  three  generators  of 
13.  lot)  and  Uio  kw.  capacity  on  the  stands  of  Jlessrs.  Charles  Price  &  Son, 
ilu-rlees.  Bickerton  &  Day,  and  Browett.  Lindley  &  Co.,  respectivelj'. 
The  motors  mentioned  have  an  aggregate  capacity  of  240  H.r. 

The  exhibit  of  Messrs.  Electromotors  (  tands  Xo^.  133  and  1 61)  is  typical 
in  every  way  of  what  can  be  done  with  direct  current  motors  ransjing  in 
size  from  }  to  .50  h.p.  In  the  lay-out  of  the  exhibit  the  management  have 
had  an  eye  to  artistic  and  effective  arrangement,  and  arc  to  he  congratu- 
lated on  the  rcsuh  tluv  have  obtained.  In  addition  to  a  large  number  of 
the  firm's  standard  motors,  motor  combinations  of  pump,  fan,  haulage, 
lift  gears.  &c..  are  shown  in  dilfcrent  parts  of  the  stand.  There  is  also  an 
interesting  application  of  motor  driving  to  textile  machinery,  two  different 
ty]ics  of  winding  frames  being  on  view.  These  are  of  the  quick  traverse 
pattern  for  win<ling  cotton  or  other  yarns.  Each  nun  hine  is  controlled  by 
its  own  motor.  Many  of  our  readers  will  remember  that  at  Olympia 
Exhibition  .Messrs.  EliM-tronictors  had  fitted  up  an  nutomalic  controller, 
which  slopped  and  started  the  various  motors  on  the  stand  in  turn.  This 
arrangement  has  hceil  followed  on  a  more  elaborate  scale  at  .Manchester, 
and  will  doubtless  attract  as  much  attention  as  it  did  in  London.  A 
5  ewt.  friction  hoist  and  an  open  electric  pulley  block  arc  included  in  the 
exhibit,  and  also  a  drum  haulage  set  for  hauling  at  4  miles  per  hour,  this 
being  driven  by  a  on. p.  motor.  Fig.  3  shows  a  small  dyiian.-'  coiipl-nl 
to  a  twvicylinder  ])elrol  engine.  Mes.sr.s.  Siemens  Bro.s.  Dynamo 
Works  (stand-  Nos.  Sliand  97)  showspccimens  of  their  alternatiugcurrcnt 
anil  direct  cuncnt  uiolois  in  a  lonipreheiisive  exhibit,  which  includes 
]iractiially  the  whole  range  of  their  specialities.  Anioiij;  the  motor  ex- 
liiliits  is  an  interesting  loom  motor  developing  .J  li.H.l'.,  and  running  at 
l.OOOrcvs.  per  inin.  on  a  4IH)volt  ."id  cyclecircuit  This  is  shown  driving 
one  of  .Messrs.  Kohert  U.  Hall  &  Sons'  looms,' and  is  fitted  with  a  spring 
belt  tiglilcniiip  arraiijicniciit  | Ki)j.  6).  Three  altcrnatinK  current  niolors 
are  shown  of  ."id.  3  and  \  H.P.  respect ivcly.  the  first  mentioned  being 
wound  for  ,"i(H)  volts.  .\  nuniber.of  small  shunt  motors  are  shown,  among 
which  is  a  "  Dented"  iiiotordcvelo'ping  ,',,  It. 11. P.  at  2dll  revs,  per  mill.,  this 
beiim  complete  with  stand,  universal  joint  spiiidli'  ,ind  flexible  shaft.  .\ 
large  nunilier  of  double  fans  are  also  shown,  and  sevcralof  the  company's 
niotoiH  arc  in  use  on  dilleieiit  stands  about  the  lOxhibilion.  Messrs. 
Mawuslkv's'Ltd.  {stand  \o.  2H4a)  show  several  types  of  their  well-known 
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"zone"   dynamos  nnd  motors,  llioso  incIiKlini;  lift  antl  crnno  motors,  a 

baok-gearcd  motor  and  a  inotor-,i;*'norator.       W(*  nmU'rstand  that  tliese 

mnehines  arc  oomploto  in  sizos  rangini;  fron>  j  to  -"><•  n.p.     Thk  Consoi.t- 

IJATED  PNF.r.MATIc  Toot,  Vo.  (.Stand  No.   '22'i)  who  ha\'i'  spocialisod  in 

plcotrioally-drivcii   portable    tools  for    many  years, 

have  a  larije  display  of  drillim;   marhiiies  and    niai;- 

netie  drilsl.  These  maehines  r,in>;e  in  eaiiacily  from 

a   .small    breast    drill,    eapable   of   drillini;   holes  J 

in.    diameter   in  steel,  to  lrtri»e  maehines  for  di'illinji 

up  to  3  in.  in  the  same  metal.  Theeonipany  are  also 

showing  several    of    their   eleetricaliy driven    wire 

rope  hoists  and  iirinders  (Fiu'.  li).     The  L'mux  Ki.kc- 

TRU' CV>.  (stands  No;.  175  & '2(1)  make  a  bii  show  of 

motors  on    their    stands,    the    maihines     exhibited 

rangini;  in    size    from    21   to  .'{2   n.p.   in    the   direct 

enrrent    types,    and    a     number    of     three-phase 

maehines    from    2i     to   12    n.r.    arc    also    shown 

The    part.s    of    these     maehines  are*.strietly   inter 

changeable,  and  we    understand    that    the    motors 


tion  for  hiRli-speed  planers,  are  showing  a  .•Jfi  in.  l)y  .■)(!  in.  by  10  ft.  patent 
top  speed  planer,  ilriven  by  a  Siemens  motor  Three  eutting  speeds  of 
2(1,  40  and  (iO  f(.  per  min.  are  |irovided,  the  retinn  speed  beinj;  l.Sd  to 
liK)  ft. 'per  min.  .Messrs.  .-\i.T.-nKT)  HicitiUMiT  (LTn.)(stands  Xos.  ST  &  !)li)  show 


;_iiK8ekttttl^tt^ 


"""^Pt  :iftiii-; 


H,^ 


.asiiire"  Back-<;earku  Motor 
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are  capable  of  carrying  heavy  overloads  with  low-  temperature  rise.  JFany 
of  these  machines  have  been  applied  for  factory  driving  and  other  in- 
dustrial purposes.  The  alternating  current  machines  are  made  both  with 
and  without  slip  rings.  The  motor  driven  specialities  are  represented  by 
a  number  of  machines.  There  is  a  direct  coupled  jHcssure  puni]),  a 
centrifugal  purap  and  an  air  compressor,  the  latter  being  of  Jlessrs. 
Reavell  &  C'o.'s  make,  and  the  motor  is  of  the  Union  enclosed  ventilated 
type.  The  Crypto  Ki.EfTRicAi.  Co.  (stand  No.  302)  make  a  good  display 
of  alternating  current  motors  ranging  in  size  from  J  to  11!  h.p.  They  also 
show  a  line  of  direct   current  motors  from  ,';   to  3  h.p..     The   principal 


Fii:.  2 — Piii:-Ventil.\tei>   D.C.  Motor    ExiiiiiiTEo    nv    Lancashire 
Dynamo  and  Motor  Co. 

speciality  of  this  firm  is  a  special  range  of  alternating  current  to  direct 
current  rotary  transformers,  the  smallest  size  having  an  output  of  100 
watts.  Both  the  motor  and  dynamo  are  fitted  in  the  same  frame.  They 
also  have  on  the  stand  several  alternating  current  to  direct  current 
motor-generators,  one  of  which  is  transforming  the  4fK)  volt  three-phase 
supply  to  direct  current  for  lighting  the  Osram  lami)s  which  illnnunate 
the  stand.  Rotary  converters  for  charging  accumulators  from  alternat- 
ing current  mains  are  also  shown. 

The  principal  exhibits  of  motor  driving  relate  chiefly  to  machine  tools. 
The  Bateman  JIachlnb  Tool  Co.  (stand  Nos.90  &  91),  who  have  a  reputa- 


a  "  Hexicon  "  turret  lathe  driven  by  a  constant-speed  motor  fixed  on  the 
floor,  and  connected  up  to  the  machine  by  belt.  This  lathe  will  be  shown 
in  operation  making'jheavy  reductions  in  diameter  at  high  speeds  and 
coarse  feeds,  Thelathe  will  admit  bars  up  to  2J  in.  in  diameter,  and  has  a 
working  stroke  of  30  in.  J^Othcr  tools  represented  are  an  automatic  turn- 
ing lathe,  a  ball-bearing  sensitive  drilling  machipc,  horizontal  milling 
machine,  and  a  vertical  milling  machine.  ^Fessrs.  Fr.vnk'Pearn  &■  Co, 
(stands  Xor.  17S  i^  *22S)  iiave  a  number  of  pumps  on  show  driven  by  electric 
motors,  these  being  in  motion  under  working  conditions,  A  3.5  H.p, 
Westinghouse  motor  drives  a  three-throw  ram  with  a  capacity  of  9,G00 
galls,  per  hour  again.st  a  head  of  (iOO  ft.  Another  pump  of  similar  capacity 
is  coupled  to  a  B.T.-H.  motor  of  171  h.p.  A  similar  double  ram  pump  of 
()  in.  stroke  and  a  capacity  of  2,.")()0  galls,  per  hour,  against  a  head  of 
220  ft.  is  shown  coupled  toa4H.p.  Cl.E.C.  motor  running  at  1,000  revs,  per 
min.     A  9  h.p.  motor  of  the  same  make  and  speed  is  coupled  to  a  three- 


Pki,  4.  — "  Electromotors  "  Dvnamo  Cocplei)  to  I'etrol  Engine. 

throw  ram  pump.  An  8ii.p.  "  Elect lomotor.-, ''  motor  drive.-?  a  single- 
throw  jnimp  with  a  cajiacity  of  270  galls,  per  hour.  The  exhibit  is  one  of 
the  most  complete  in  the  Exhibition  of  elcctrically-diiven  pumps,  and 
indicates  in  a  striking  manner  what  can  be  done  with  the  electric  motor 
for  this  ela.ss  of  duty.  On  another  part  of  the  stand  is  a  high  soced  sur- 
facing, boring,  milling  and  ilrilling  machine  (Pearn's  patent),  driven  by 
tii  H.p.  "  Electromotors  "_^niotors  running  at  tioO  rcv.s.  per  min.  This 
machine  tool  is  one  of  the  novelties  of  the  Exhibition  and  will  be  shown 
in  operation  on  various  kinds  of  work.  Other  machine  tools  shown  are 
thoso  of  Messrs,  Pollock  &  McNab)  stand  No.  110),  Cunlifpe  &  Croom 
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stand  No.296),  Mater  &  Schmidt  (stnnd  No.s.8  and  55),Thomas  Robtnson 
stand  Nos.  23  and  45).  Standard  Machine  Works  (st  and  No.  23i»),  and 
Automatic  Machine  Co.  (;  land  Nos.255  and  256).  Usersof  fans  and  ventila- 
ting apparatus  will  be  interested  in  tlie'cxliibit  of  Messrs.  .Iames  Keith 
&;Bl  ackman"  Co.  I  (stand  No.  74),  who  arc  nell  known  in  this  particular 
sphere.  We  understand  that  the  firm  is  making  the  first  public  exhibit 
of,  aMow'- pressure  blower  or  extractor  for  movmg  large  volumes  of  air. 
This  machine' is  silent  in  nmning  and  the  form  of  blades  is  such  as  to 
erjualise  the  discharge  of  the  air  over  the  whole  area  of  the  wheel.  The 
machine  has  no  internal  stays  and  both  fan  eases  and  wheels  are  electrci- 
ally  riveted  and  welded  throughout.  In  addition  to  this  new  blower  a 
wide  range  of  the  firm's  standard  fans  and  blowers  will  be'shown  luider 
actual  running  conditions.  The  K.B.  electric  forge  blowers  for  alterna- 
ting current  and  direct  current  motors  should  attract  considerable  atten- 
tion as'they  are  extremely  light  and  compact.  Messrs.  Matthews  & 
Yates  (siand  No.  100)  have  a  comprehensive  exhibit  of  their  Cyclone 
specialities  which  will  doubtless  be  a  centre  of  mterest  to  station  engi- 
neers. Five  electric  propeller  fans  will  be  shown  in  operation.  The 
range  of  Cyclone  fans  and  blowers  is  a  very  extensive  one,  and  the  opera- 
tions of  Messrs.  Matthews  &  Yates  will  include  dust-extracting  and 
refuse-collecting  plants  on  the  exhaust  principle  A  large  number  of 
installations  of  this  character  have  been  carried  out  in  various  parts  of 
the  world,  and  full  details  will  be  furnished  at  the  stand.  These  dust- 
extracting  plants  have  been  applied  to  saw  mills,  textile  factories,  paper 
works,  collieries,  &c.,  with  every  success.  Blost  of  the  machinerj-  in  the 
Exhibition  driven  by  electric  motors  is  operated  by  belt,  but  the  exhibit 
of  Messrs.  H.ANS  Renold  (stand  No.  40)  comes  as  a  strong 
reminder  to  power  users  that  the  chain  has  a  field  of  its  own,  and  can  be 
efficiently  emjiloj-ed  for  the  transmission  of  power.  ]iarticularly  where 
heavy  loads  have  to  be  dealt  with.  The  firm  manufacture  as  well  as 
driving  chains  the  necessary  sprockets,  cutters,  &c.,  for  these.  They 
are  giving  prominence  on  their  stand  to  silent  chains  for  high-speed  driving, 
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roller  chains  for  medium  speeds,  and  block  chains  for  low  speeds.  A 
motor-driven  roto.scope  with  a  silent  chain  running  at  1,000  ft.  per  min. 
will  be  one  of  the  features  of  the  exhibit,  the  arrangcmenl  of  the  device 
being  such  that  by  looking  through  an  eye-piece  the  actual  contact  of  Ihc 
chain  and  wheel  leclh  can  be  oliservcd,  just  as  if  I  he  chain  were  standing 
Htill.  'I'his  roloscope  was  fully  described  \\\'Tlic  Kit  rtririfiii  .Mart'h  l."i,  l!)07, 
]>.  S.'i'J.  'i'lie  company  has  specimens  of  its  silent  chains  running  on 
three  of  the  machine  tool  and  one  of  the  )irlnting  machine  exhibits  in  the 
Exhibition.  Tln^  ('i.iiteu  15ei.t  Hook  Co.  (stand  Xos.  ;iOOA  and  ."JOIa) 
are  showing  their  well-known  belt  hooks  and  tools  on  the  "  Clipper  "' 
system.  'J'he  device  is  an  extremely  simple  one,  and  wo  understand  is 
very  largely  used  by  power  consumers.  Tlw  Power  Plant  Co.,  gear 
S])ecialists,  make  a  striking  dis|)lay  of  machine  cut  and  <ast  gears  of 
every  discrijition.  I'hey  are  the  sole  makers  f)f  machine  cut.  double  helical 
pear  wheels  with  staggered  teeth,  under  Wust's  jjalents.  Specimen  wheels 
and  gears  are  on  view  man^'  of  them  being  shown  in  operation.  The 
special  helical  gear  menticjned  above  can  l>e  made  in  sizes  up  to  14  ft. 
diameter,  .'to  in.  face,  a  wheel  of  this  size  being  capable  of  transmitting 
4.500  )i.i'.  at  30  revs,  jwr  min.  The  Ki.kctric  &  ()iti>NANCE  .AccEs 
soniKH  (/'o.  on  a  large  and  attractive  stand  near  the  entrance,  show 
several  types  of  direct  current  motors,  both  individually  and  coupled 
to  "  Ordnance"  fans.  The  latl^'r  are  very  economical  in  energy  con 
Htim|ition,  and  eflieient  in  the  moving  of  large  volumes  of  air. 

ARC  LAMFS. — In  addition  to  the  "  Oriflamme  "  lamps  ref<Tred  to 
above,  M  large  number  <if  different  types  of  ares  nn'  being  shown.  The 
Union  Ki.KrTnrc  (!o.  (stands  Nos.l  75*;  2.'M  )make  a  bold  disjilay  wit  h"t  heir 
famniiH  "  Kxeello  "  ares.  Eight  of  these  are  fitted  in  (lie  roof  of  their 
stand,  four  being  on  a  direct  current  lirciiil  and  four  (m  an  alternating 
ciirreril.  The  management  slate  that  the  pla<ing  of  these  two  lyjies  of 
lamps  side  by  sidi'  has  been  done  to  prove  (hat  the  all<Tnaling  current 
"  Kxeello"  lamp  is  ei|UMlly  as  sulisfiirlory  as  its  direct  current  brother. 
The  lam|>s  arc  shown  burning  both  yellow  and  white  llaine  carbons,  the 
Idller,  being,  of  cotinio,  suitable  for  Iho  illiiminatiun  of  coloured  goods. 


Two  sets  of  arc  lamps  arc  also  hung  from  the  roof  for  colour-true  shadow- 
less illumination.  The  eight  arches  which  comprise  the  boundaries  of 
the  stand  are  fitted  at  their  ape.xes  with  "  Koh-i-noor  '"  arc  lamps  of  a  new 
type,  and  the  other  exhibits  of  arc  lamps  include  a  range  of  the  enclosed 
pattern,  several  of  which  are  made  specially  for  photographic  purjioses. 
Messrs.  Drake  &  Gorham  are  making  a  feature  on  their  stand-'  (Nos.  127  & 
164)  of  a  display  of  "  Jandus  "  regenerative  flame  arc  lamps.  These  have  an 
effective  life  of  70  hours  with  one  pair  of  carbons  and  have  the  advantage 
of  being  simple  in  construction  while  they  can  be  trimmed  easily.  Messrs. 
Siemens  Bros.  Dynamo  Works  (standNos.  86  &  '.  7)  have  a  number  of  arc 
lamps  on  view,  notably  the  "  Lilliput  "  lamp,  whichjs  exhibited  in  four 
different  sizes.  It  is  of  the  enclosed  pattern,  and  intended  specially  for 
shop  window  lighting.  The  "  Arco  "  flame  lamp  is  to  be  seen  at  the 
stand  of  Messrs.  J.  &  H.  Grosvener  (stand  No.  -ilO).  This  lamp  has  a 
number  of  interesting  features  which  will  doubtless  appeal  to  visitors. 

The  "  Angold  "  flame  arc  lamp  exhibited  Ijy  the'GENERAL  Electric 
Co.  should 'attract  considerable  attention  on  account  of  its  long  burning 
life.  This  is  stated  to  be  70  hours,  and  is  obtained  by" the  use  of  a  maga- 
zine fitted  to  the  lamp.  The  "  Flamgold  "  .arc  lamp  (190S  pattern)  is 
also  being  sho«ii  and  it  will  embody  several  improvements  by  which  a 
stated  feed,  evenness  of  burning  and  absence  of  strain  on  the  lamp 
mechanism  are  secured.  Tlie  General  Electric  C'o.'s  shuntless  arc  lamps 
of  the  enclosed  pattern  will  also  be  on  viev.-.  From  a  general  lighting 
point  of  view  Messrs.  Goodall's  (stand  No.  I(i3)  electric  house  will 
probably  attract  the  greatest  attention.  This  has  been  built  in  the 
bungalow  style,  rough  cast,  with  red  tiled  roof  and  overhanging  door 
canopy.  Entrance  is  obtained  by  a  "  Sesame  "  door,  which  opens  when 
the'visitor  steps  on  the  mat.  There  are  .several  rooms  which  have  been 
artistically  furnished,  and  different  schemes  of  lighting  have  been  worked 
out  in  each.  The  kitchen  is  fitted  up  entirely  with  electric  heating  and 
cooking  apparatus  as  well  as  a  number  of  machines  for  boot  and  knife 
cleaning,"  chopping,  mixing,  &c.  Jlessrs.  Drake  &  Gorham  have  been 
responsible' for  the  lighting  installation'thi'oughout  the  house  and  for  the 
fittings  in  the  ch-awing  room,  hall,  kitchen  and  bcilroom.  A  small  petrol 
engine  ch'iving  a  dynamo  and  operating  in  conjunction  with  a  battery  of 
accumulators' comprises  the  plant  recpiired  to  light  the  house  and  furnish 


Fn:.  0.— Electric  CiRiNDEK  .\T  Work  on   Lathe  Centre  iCon.solihated 
PNEr.MATic;  Tool  Co.). 

energy  to  the  other  apparatus.  The  Victor  Flame  arc  lamp  which  has 
converging  carbons  above  tlu  arc  is  shown  on  the  stand  of  the  Klkctkic 
&  Okdnance  AccessoriI'Is  Co.,  in  a  mo^t  effective  jio'-ition  near  the 
cntianc'c. 

•LIGHTING  EXHIBITS.  — Before  dealing  with  the  lighting  exhibits,  which 
are,  naturally,  very  extensive,  we  may  remark  upon  the  general  iilumina- 
tion'of  the  Exhibition.     The  approach  to  the  Exhibitiim  is  lighted  by  a 
number  of  flame  arc  lamps  on  the  main  gates.      On  the  mail  frontage  are 
a  numbci-'^of  festo()ns"of  itu-aiulescent  lights  arrangetl  (Ui   the  f.-dryland 
syst<'iu.     Thcsi*  are  also  strung  from  the  main  gates  to  tlu'  I^xhibititm 
j   building  on  jiolcs.  every  alternate  oiu-  of  which  carries  a  flanu'  lamp.    The 
'   main  iiituiacle  of  the  buikling  is  crowiu'd  by  a  group  of  flame  arcs,  as  are 
also  the  side  towers.      Lamps  on  the  same  fairyland  system   have  also 
been  arranged  lo  connect  the.se  points,  .so  that  the  general  illuminating 
effect  at  night  will  be  very  attractive.      Over  the  main  entrance  is  a  large 
sign  "  Electrii'al  Kxhibition,"  whii'h  is  also  illuminated.     The  lamps  used 
I  are  Robertson  with  carbon  filament  ami  a  colour  scheme  has  been  wt>rked 
I  out  with  them.      Tiic  bulk  of  this  work  has  been  carried  out  I>y  Messrs. 
t   IM'^AUSoN  iV  Co..  elect r-ical  contractors,  M;inchestcr.     The  interior  of  the 
:   building  is  lighti'd  by  2S  "  Orillamnu'  "  laui|iv  su|i|ilied  by  .Messrs,  Oliver 
Alto    Lami'S,     Woolwich.      This    type    of    lamp    has    now    taken    up    a 
distinct  position  both  for  street  lighting  and  for  interior  illumination.      It 
is  of  the  lUJigazliU'  pattern,  and  has  a  burning  life  of  from  36  lo  40  hours 
with  ea<li   trim,   the  magazines  holding  from   rix    to  nine  pairs  of  car- 
bons. The  lamps  have  been  hiuig  over  the  main  halls  and  will  furnish  nil 
abundance  of  lii.'ht  both  at  night  aiul  during  the  dark  days. 

INCANDESCENT  LAMPS.  -  The  melal  tilanu'iil  hnup  will,  of  course,  be 
one  of  Ihc  gri'al  allrarllons  of  the  Exhibition,  .ind  many  different  types 
will  be  on  view,  including  a  numlicr'  of  lamp.*  which  are  appearing  this 
se.iMon  for  the  first  time.  Mi'ssrs.  Sikmkns  Hnus,  Dvnamo  W'ouks  have 
a  show  ease  containing  samples  of  sfanilard  lautabim  lamps  ami  parts  of 
the  lamp  illustrating  the  process  of  manufacture.  'I'lieir  own  stand  is 
brilliniilly  ilhitiiinaled  with  llie.so  lamps,  and  (piitc  n  considorabio  number 
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liavc  Ix'Oii  installed  on  unci  alinut  llir  sl.inds  of  other  exliil)it()rs.  The 
display  is  altoiietlier  a  parlieidarly  line  one,  and  should  assist  in  materially 
bringing  this  lamp  before  the  notiee  of  users  of  eleelrieal  energy.  I'ho 
Gknerai.  ELEtTHic  Co.  nrc  also  well  to  the  fore  with  the  Osram  lamp, 
whiehistobcseenon  thcirstands(Xo^.  l.'!2&  lt)2)  in  both  the  high  and  low 
voltage  patterns.  It  will  also  be  noticed  during  a  tour  of  the  Kxhibition 
employed  for  the  illumination  of  every  ehiss  of  elcetrieal  m.ichiiiery  and 
apparatus.  Messrs.  Edison  &  Swan  (.Stands  Nos.  22  &  4(i)  are  making  a 
feature  of  their  '"  .Mettil  '"  lamp,  whieh  praetieally  makes  its  bow  to  the 
cleetrieal  jiublie  this  sea.son  for  the  lirst  time.  It  is  manufactured  in 
sizes  suitable  for  most  of  the  standard  voltages,  the  higher  voltage  lamps 
giving  also  a  high  eandle  power.  The  Sinhkam  Lamp  Co.  (Stands  Noij. 
200&  201),  who  have  aehieved  a  reputation  as  makers  of  carbon  lilament 
lamps  are  bringing  out  the  "  Siuibeam  "  metal  (Tungsten)  lamps,  whieh 
are  a  reeent  development  ami  are  produeed  in  a  full  range  of  pressur'es 
from  2.>  to  2.iO  volts.  The  etlicienry  is  stated  by  the  makcTs  to  be  1} 
watts  per  e.p.  The  makers  claim  practical  immunity  from  breakage 
during  transit,  owing  to  the  form  of  the  lilament  and  the  shortness  of  the 
bulb.  The  same  company  also  make  a  large  dis]ilay  of  theii'  standard 
Sunbeam  lamps,  accessories,  and  fittings.  They  have  also  arranged  for 
a  show  of  advertising  specialities  in  the  shape  of  Hashing  and  other  signs, 
JIe.s.srs,  t;.  M.  Buddy  &  Co.  (Stand  No.  198)  are  exhibiting  a  metal  fila- 
ment lamp  which  was  brought  well  to  the  front  during  the  last  lighting 
sea.son  and  is  known  as  the  "'  .Metalik."  This  also  enjoys  the  now  com- 
mon range  of  voltages  for  this  type  of  lamp,  its  efficiency  being  also 
similar.  We  understand  that  for  the  lower  voltage  lamps  the  candle- 
power  has  also  been  reduced.     The  exhibit  has  been  so  arranged  that  the 
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efficiency  of  the  lamps  will  be  practically  demonstrated,  Messrs,  Drake 
&  GoRHAM  (Stands  Xos.  127  ct  ItU)  makcadisplay  of  metal  filament  lamps 
of  the  Tantalum  and  Osram  types,  both  on  their  own  stand  and  in  the 
electric  house  adjoining,  Messrs.  Fai.k,  Stadelmann  (Stand  Xc3.  l^i), 
who  have  introducctl  this  season  a  new  metallic  filament  lamps  known  as 
the  "  Serius-Efesca,"  are  cvliibiting  this  lamp  in  varicjus  sizes  and  volt- 
ages. The  feature  of  the  lamp  is  a  special  method  of  supporting  the 
filament  bj'  means  of  small  central  forks,  which  tend  to  press  it  slightly 
out  of  the  vertical  and  render  it  comparatively  free  from  risk  of  breakage 
due  to  vibration.  The  splaying  of  the  filament  also  assists  in  the  down- 
ward distribution  of  the  light.  RoEERT.soN  Ei.i:<'TRic  La^ips.  Ltd.,  will 
have  the  only  electric  lamp  making  exhibit,  and  this  will  closely  resemble 
their  dis])lay  which  attracted  so  much  attention  at  Olympi.i.  Certain 
processes  cannot  be  shown  owing  to  the  stringent  regulations  governing 
public  exhibitions.  The  firm  has  recently  acijuircd  a  large  English 
gla.ss  worlcs  and  a  model  of  one  of  the  glass  cones  at  these  works  will 
be  on  view, 

HEATING  AND  COOKING  APPARATUS,— Visitors  to  the  Exhil)ition  will 
find  that  scvcr.d  interesting  cxiiiliils  of  electric  heating  and  cooking 
api)aratus  have  been  arranged,  and  these  will  be  shown  in  actual  ojiera- 
tion.  The  (!enerai.  Electric  Co,  is  making  a  good  disjilay  with  its 
"  Archer  "  system  of  electric  cooking  utensils,  aiul  also  of  its  ctvens  and 
stoves.  In  addition,  it  has  an  extensive  a.s.sembly  of  radiators,  from 
which  selections  can  be  made  to  suit  the  pockets  of  almost  every  class. 
Most  of  the  large  firms  tire  making  a  display  of  radiators,  which  will  not 


fail  to  attract  attention,  Messrs,  Pkar.son  &  Co.  have  an  electric  oven 
in  operation  on  their  staiwl  {No.  2.')8),  which  will  be  presided  over  by  an 
experienced  cook.  The  preliminary  particulai's  of  the  Exhibition  which 
have  come  to  hand  do  not  a])pcar  to  contain  any  details  of  novelties  in 
the  cooking  apparatus  line,  but  these  may  possibly  show  themselves 
during  the  Exhibition,  The  various  demonstrations  which  will  be  given 
shindd  stimulate  interest  in  electric  cooking  and  heating,  and  doubtless 
many  consumers  of  electrical  energy  will  take  stejis  to  instal  a  kettle  or 
saucepan,  or  some  small  article  which  will  ultimately  lead  to  an  installa- 
tion on  ?uc)re  comprehensive  liiu-s. 

I'nder  the  head  of  electric  heating  we  may  include  welding  apparatus, 
a  display  of  this  being  given  on  the  .stands  (Nos.  28  and -M  )  of  the  British 
Ixsfi.ATED  ct  II  Ei.sBV  Cables.  Two  forms  of  the  ""  Prescol  "  welder,  Nos, 
4  and  (i,  are  being  shown  in  actual  operation.  One  of  these  is  welding 
Inass  u])  to  0-4  in.  in  diameter,  or  ii'on  and  steel  up  to  O-T.")  in,  diameter. 
It  is  being  stipjiliccl  with  current  from  one  ]>hase  of  the  three-phase  mains 
of  the  Exhibition  at  4(10  volts  ,iO  eycles.  An  exhibition  of  "  spot-weld- 
ing," a  method  recently  introduced  to  replace  riveting  in  sheet  iron  and 
hollow  ware,  will  also  be  given  with  this  machine.  The  No,  4  welder  is  a 
smaller  mailiinc,  wliich  will  also  be  shown  in  oocration, 

INSTKUMENTS,  METERS  &c — Although  the  jirimary  exhibits  arc  in- 
tended to  excite  popular  interest,  engineers  and  electrical  men  will  find  a 
good  show  of  meters  and  instruments  in  different  parts  of  the  exhibition, 
Messrs.  Ferranti  Lijiited.  have  a  collection  of  their  well-known  meters  on 
their  stand  which  adjoins  the  substation.  The  meters  are  for  alternating 
current  and  direct  current  circuits,  both  in  consumers'  premises  and  for 
switchboard  use.  A  large  number  of  Ferranti  instruments  are  also  to  be 
seen  on  the  switchboards  in  the  substation.  A  sjiecial  show  of  meters 
is  being  made  by  \'enner  &  Co.,  who  are  the  selling  agents  for  Chamber- 
lain &  Hookham  meters.  The  exhibit  includes  two  rate  meters,  [)repay- 
ment  meters,  an  electrolytic  meter  {Holden's  patent),  and  a  special  meter 
which  is  being  retailed  at  lOs,  A'enner  time  switches  are  also  to 
be  much  in  evidence,  the  exhibit  of  these  including  patterns  for 
street  lighting,  two  rate  service,  shop  window  and  staircase  light- 
ing, (fee.  On  the  same  stand  will  be  shown  acpuintity  of  Credenda  con- 
duits including  fittings  and  accessories,  Messrs.  Siemens  Dynamo 
Works  make  an  exhibit  of  meters  both  for  station  service  and  consumers' 
premises.  A  feature  is  being  made  of  tv.o  meters,  as  used  by  the  Man- 
chester Corporation,  for  alternating  current  and  direct  current  work,  one 
meter  being  of  200  amps,  capacity  at  050  volts,  and  the  other  of  4,000  amps, 
at  I, .500  volts.  A  polyphase  meter  for  unbalanced  loads  is  among  the 
meters  shown.  Aron  Electricity  Meter,  Ltd.  (stand  No.  131)  also 
show  hou.se  and  sv.'itchboard  meters  of  standard  pattern,  for  alternating 
current  and  direct  current  loads.  Two  types,  motor  and  clock  meters  are 
on  view  and  a  dis])lay  of  electrically  wound  clocks,  time  switches,  hour 
counters,  and  taximeters  is  being  made,  Messrs.  Elliott  Bros.,  whose 
exhibit  is  combined  v.ith  that  of  Eckstein,  Heap  &  Co..  their  Manchester 
agents,  will  be  found  to  have  a  comprehensive  collection  of  electrical 
instruments  on  view.  This  includes  their  standard  tyjies  of  moving  coil 
instruments,  ammeters,  voltmeters,  &c.,  for  switchboard  use,  portable 
instruments,  recording  instruments,  both  fixed  and  portable.  A  feature  of 
the  latter  is  the  "  Century"  pen,  which  has  a  full  capacity  of  ink,  and  will 
make  a  clear  nuirk  on  the  paper.  Leakage  indicators,  jjhotometers,  test- 
ing sets,  transformers  and  slnnits,  sjiarklet  fuses,  telegrajih  apparatus  and 
die  castings  practically  complete  .the  exhibit.  Nalder  Bros.  c!t  Thomp- 
son are  showing  all  their  standai'd  patterns  of  instruments,  moviiig  coil 
and  permanent  magnet  types  for  both  direct  current  and  alternating 
current  cu'cuits.  The  celebrated  "ohmer  '  is  being  exhibited  to  advantage; 
as  is  also  the  Ayrton  c^-  Mather  electro.-tatic  volt  meter,  whieh  does  duty 
in  so  many  of  our  high-tension  stations.  The  Dryslalc  wattmeter, 
another  well-known  instrument  may  be  ins])ected  in  tietail.  Novelties  are 
a  teletherniomcler  for  cold  storage  v.'archouscs  and  ships,  and  a  "  jigger  " 
switch  which  is  to  l)c  used  in  c-onjimction  with  a  new  methocl  of  charging 
on  what  is  known  as  the  "'  limit  demand  system."  Thf  firm's  switchgear 
and  circuit- breakers  arc  also  among  the  exhibit.s.  The  Svnchbono-ME  Co. 
are  showing  their  well-known  ,s3'nchronised  clocks  on  the  Ho]>e-Jones 
system.  The  Intern.\tional  Time  Recorder  Co.  and  the  Dey 
Ti.ME  Register  make  interesting  exhibits  of  workmen's  recorders, 
and  systems  of  bookkeeping,  cSc,  in  eomiection  with  them.  The 
"  Adnil "  synchronising  clock  is  another  instrument  exhibited  by 
.Marples.  Leach  &  Co  The  Union  Electric  Ct)."s  stand  will  be  found 
to  contain  many  interesting  examples  of  measuring  instruments,  these 
being  the  product  of  the  famous  lirni  of  Hahtmann  &  Braun,  There  is  a 
switch  i^illar  carrying  a  new  sector  flange  instrument  and  a  double  range 
frc(|uency  meter,  the  whole  being  fitted  with  illuminated  dials.  Hot  wii-e 
instruments  in  some  variety  are  a  feature  of  this  part  of  the  company's 
exhibit. 


Largest  Steam  Engine  in  the  World. — Tlic  /  'mrtii-al  Emjineer 
ill  a  recent  issue  gives  :i  <lesci'ij)tioii  of  a  25,000  Ji. P.  engine  for 
the  United  States  Steel  Corporation,  which  lias  been  erected 
ill  the  engine  shops  at  West  AUis,  near  jMilwaukee.  The 
engine,  which  run3  at  200  revs,  per  niin.,  is  of  Allis-Chalmers 
design  and  is  of  the  liorizoiital  twin-tandem  rolling  mill  type. 
It  is  stated  to  be  nearly  double  the  size  of  the  ne.xt  largest 
engine  ever  built,  and,  notwithstanding  its  huge  size,  it  is 
arrango'1  to  be  quickly  reversed,  as  it  is  intended  for  operating 
the  rolls  ill  a  steel  mill. 
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THE  MANUFACTURE  OF  PORCELAIN  INSULATORS  AND  THEIR  ACCESSORIES.--IL 


MESSRS.  BULLERS  LIMITED.  POTTERY  WORKS,  HANLEY,  STAFFS. 


The  preceding  article  dealing  with  the  products  of  the  Tipton 
works  oi  Messrs. BuUers  Limited,  will  have  given  some  idea  of  the 
character  of  the  metal  work  required  for  the  support  of  porce- 
lain insulators  of  various  kinds.  We  now  propose  to  deal  with 
the  Hanlev  works  of  the  Company  at  which  the  actual  insu- 
lators themselves  are  manufactured.  These  works  are  the 
largest  of  their  kind  in  the  country,  being  almost  exclusively 
devoted  to  the  production  of  electrical  porcelains.  Many 
modern  engineering  works  lend  themselves  to  an  imposing 
arrangement  of  the  shops  and  their  adjacent  buildings.  A 
pottery  is  so  essentially  linked  w-ith  the  past  that  the  unpre- 
tentious character  of  its  buildings  need  excite  no  comment. 
After  all,  high  quality  of  product  is  the  main  object  in  view, 
and  so  long  as  this  is  obtained  with  a  reasonable  amount  of 
accommodation  for  workmen  and  machinery  nothing  else  is 
required. 

The  materials  which  are  used  as  the  basis  of  electrical  porce- 
lains require  peculiar  treatment  and  special  processes  by  which 
they  are  worked  up  into  the  forms  required.  It  may  seem 
singular  that  practically  the  whole  of  the  raw  material  used  in 
t'le  manufacture  of  porcelain  is  shipped  from  various  parts  of 
the  countrv  in  such  a  form  that  it  is  readv  on  deliverv  for  the 
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immediate  use  of  the  potter.  The  china  and  liall  clays  which 
largely  enter  into  the  composition  of  porcelain  are  delivered  from 
the  canal  side  into  l)ins,  and  arc  at  once  drawn  upon  by  the 
works.  In  the  first  instance,  in  order  that  the  various  clavs 
may  be  properly  nii.ved  to  form  the  different  bodies,  they  have 
to  l)e  reduced  to  wliat  is  teclinicallv  known  as  "  slip,"  and  the 
first  process  is  the  passing  of  the  clav  through  a  mixer,  whicli 
goes  by  tiie  name  of  a  "  l)hniger."  Water  is  employed  for  the 
reduction  uf  the  mass  to  a  liquid  state  and  puni])s  are  iisi'd  to 
transfer  it  from  tin'  l)lunjier  liouse  to  the  sli|)  house.  This 
latter  is  a  separate  i)uilding  in  which  the  slij)  unrlergoes  treat- 
ment for  the  extraction  of  water  and  reduction  to  a  workal)le 
Htate.  Aft("r  mixing  the  slip  ]>a.sse,s  through  a  number  of 
sieves  which  extract  nil  foreign  bodies  and  lumps  an<l  allow  the 
liquid  to  jrass  into  the  "  arc  "  (the  name  given  to  a  large  trouyh), 
in  a  (irje  milky  state.  Tin'  lliiid  eiicound-rs  a  lmouj)  of  ))er- 
manent  majjnets  in  its  passage,  the  object  of  these  beini;  to 
remove  any  minute  particles  of  iron  which  may  be  present. 
The  slip  is  then  jinmped  into  a  niind)er  of  presses,  which  are 
also  fitted  uj)  in  the  .Manie  building,  each  press  having  from  24  to 
.36  .separate  compartments.  These  comjinrtments  are  lined 
with  a  fabric  ba;;  whicli  assists  in  the  extrnction  of  moisture 
and  prevents  the  iiuiterial  adhering  to  the  sides  of  the  press. 
After  being  subjected  to  great  i)re.s8ure  the  press  is  unscrewed 


and  the  material  in  the  shape  of  a  stiff  clay  is  removed  in  a 
series  of  layers.  The  illustration  in  Fig.  I  depicts  this  process. 
From  the  pressures  the  mixture  is  transferred  to  a  pug  mill 
which  furthers  the  process  of  integration  and  assists  in  render- 
ing the  mass  more  homogeneous.  From  the  pug  mill  the 
material  exudes  as  a  rectangular  bar  and  in  this  "form  it  is 
removed  to  the  wedging  and  throwing  house.  A  view  of  the 
interior  of  the  latter  is  shown  in  Fig.  2.  The  wedging  process 
consists  in  the  raising  of  a  heavy  lump  of  clay  above  the  head  by 
the  wedger  and  the  bringing  of  it  down  heavUy  upon  a  stone 
slab.  Several  large  pieces  are  cut  up  and  treated  in  this  way 
when  they  are  ready  for  the  thrower  whose  bench  adjoins  the 
wedging  stone. 

Despite  the  fact  that  the  potters'  wheel  is  practically  the 
earliest  form  of  device  for  the  throwing  of  clay  it  is  still  retained 
in  the  potteries  with  no  other  modification  than  that  of  the 
substitution  of  mechanical  for  hand  power.  The  thrower  has 
control  over  the  speed  of  the  wheel,  this  being  regulated  by 
an  adjustable  disc  drive.  The  process  of  throwing  is  by  far  the 
most  interesting,  and  certainly  the  most  skilful,  of  any  through 
which  the  clay  passes.  It  is  most  fascinating  to  watch,  and 
one  can  only  marvel  at  the  degree  of  accuracy  with  which  the 
various  pieces  are  turned  out.     The  thrower  has  only  his  hands 


I'' 11..  'J.       TiiLuw  im;  lluisi;,  w  mi  ■'  \Vi:i>i.T\i;  "  Si.i\i:  is  I'l  .i;i.i.i;iii  nm 

to  i;uide  him,  bub  his  long  ex])erience  and  sensitixi-  touch  is 
sullicient  to  gauge  accurately  the  amount  of  material  to  he 
removed  or  left  on  the  piece  which  he  is  working.  lie  is 
a.ssisted  by  one  girl  who  places  the  luin])  on  the  wheel  and  also 
removes  the  final  shapi . 

One  of  the  main  secrets  of  ])orcelain  manufacture  ai)|)ears  to 
be  a  judicious  control  over  the  shriid<age  of  the  material  during 
the  early  staucs  of  its  formation.  i''rom  an  electrical  ]ioint  of 
vi(>w  the  shapes  vary  so  considerablv  that  no  smidl  amount  of 
skill  is  required  to  accurately  jiauge  the  time  required  f(U'  the 
drying  of  each  specimen.  It  will  be  obvious  to  our  readers  that 
in  the  ])reliminary  ))roce.sses  of  the  formation  of  the  slip  anil  the 
throwing  of  the  shape  the  material  retains  a  considerable  quan- 
tity of  moisture.  This  must  be  expelled  by  drying,  and  it  is 
this  dryini;  |)rocess  which  needs  such  close  watching.  From 
the  throwiiifx  house  all  s])ecinu'iis  are  removed  on  trays  to  the 
drviuL;  rooms  imme(liatelv  bcinw  .  and  inthe  case  of  ])ieces  which 
havi' thill  webs  ]>roiectiiig  from  a  .solid  bodv.  care  must  be  taken 
to  ensure  an  even  evaporation  of  moisture  by  damping  the 
thinner  portions  wliile  the  heavier  mass  is  going  thron>;li  a  slow 
process  of  drying. 

From  the  drying  room  the  ])ieces  lire  raised  bv  a  lift  to  the 
tiiriiiiin  shop,  which  is  a  lon>;  liuilding  eipiipped  with  ,i  largo 
number   of   special    latiies.     These    iiiachine    tools   iire    power 


THE  ELECTRICIAN,  OCTOBER  2,  1908. 


947 


driven,  but  otherwise  all  subsequent  operations  arc  performed 
by  hand.  The  turniiif;  of  the  dried  porcelain  is  almost  exactly 
similar  to  that  of  turninj;  wood,  and  the  material  shaves  off  in 
an  almost  identical  manner.  To  ensure  accuracy  sjiecial  tools, 
jigs,  and  holders  are  provided,  so  that  the  skill  of  the  workman 
is  depended  upon  as  little  as  possible.'    Of  course,  a  considcr- 


Flii.  3.— View  luuki.m;  Duun  Aisj.i;  ix  Tiunim;  Siijc, 

able  amount  of  experience  is  required  and  most  of  the  men 
employed  in  the  turninu;  shop  have  been  at  work  there  for  many 
years.  Screw  threads,  grooves,  and  special  shapes  are  formed 
in  the  insulator  at  this  stage,  and  the  necessary  allowances  for 
shrinkage  are  always  made.  An  interesting  tool  is  that  em- 
ployed for  the  cutting  of  threads  in  the  screwed  tubes,  which 
are  often  employed  for  resistances    for    motor   starters,  &c. 


the  critical  eye  judging  from  the  manner  in  which  they  reject 
many  apparently  .sound  specimens.  Previous  to  being  fired 
the  ware  is  at  this  stage  stamped  with  any  special  marks  which 
rec|uirc  to  appear  on  tiie  surface  of  the  insulator.  A  process  of 
fettling  must  also  be  gone  tlirough,  this  comprising  the  damp- 
ing of  the  surface  of  the  insulator  and  lightly  smearing  off  any 
projections  or  supcrlhious  material.     Figs.  1  and  5  show  the 


I'm:.  5.— View  in  Fktti.ing  and  Inm'ij  nox  Siicn-. 

interiors  of  the  drying  room  lor  tiuueil  pieces  and  the  inspec- 
tion and  fettling  shop. 

The  porcelain  is  now  sufficiently  dry  to  be  sent  to  the  biscuit 
ovens,  and  in  this  condition  is  carefully  packed  in  fire-clay 
boxes  called  saggers  which  act  as  receptacles  for  the  pieces  in 
the  firing  kiln.  The  latter  is  a  huge  structure  resembling  .some- 
v>-hat  the  familiar  brick  kiln  and  is  open  at  the  top.     The  heat 


Fl,;.    4._\ll,\V 


U    UliVINd 


Fig.  3  gives  a  good   general    idea  of    the  turning    shop,  the 
lathes  being  behind  the  partitions  seen  iu  the  picture. 

From  the  time  that  ware  leaves  the  turning  shop  it  is  sub- 
jected to  the  most  crucial  inspection  and  is  closely  watched 
from  stage  to  stage.  The  process  of  drying  has  also  to  be 
carried  further,  and  subsequent  to  this  the  insulators  are  care- 
fully inspected  for  cracks  and  flaws  of  various  kinds.  The  men 
engaged  on  this  work  do  nothing  else,  and  they  certainly  have 


is  admitted  from  external  iires  with  flues  leading  into  the  lower 
part  of  the  kiln.  The  saggers  are  piled  up  one  on  the  other  as 
high  as  possible  in  the  kiln  and  the  whole  of  the  available  space 
is  filled.  The  kiln  is  then  sealed  and  the  process  of  firing  is 
commenced.  .About  a  week  is  required  to  gradually  raise  the 
temperature  of  the  ware  and  also  to  gradually  lower  it  again. 
The  operation  is  one  which  calls  for  considerable  skill  on  the 
part  of  the  man  in  charge,  as  the  shape  of  the  pieces  aud  their 
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degree  of  hardness  will  to  some  extent  depend  iqion  Ins  regu- 
lation of  the  temperature  during  firing. 

There  is  another  important  department  at  the  Hanley  works 
in  which  the  throwing  and  turning  processes  play  no  pait. 
-This  is  known  as  the  press  department,  all  its  products  emanat- 
ing from  a  series  of  special  presses  in  which  the  required  form 
is  given  to  the  porcelain  by  special  dies.  Ceiling  roses,  switch 
bases,  fuse  holders,  and  many  of  the  porcelain  articles  which 
figure  in  electrical  accessories  are  manufactured  in  this  war. 


Fig.  6.— Purtiun  uk  tiii-.  Diri'iM:  Siior  for   Arri.Yist;   the  Glazf 
TO  Insulatok,s. 

A  speciaWdie  is  made  and  insertecrin  an  ordinary  hand  press. 
The  materials  in  powdered  form  are  placed  lightly  in  one  half 
of  the  die  and  the  other  half  is  pressed  down  heavily  by  thi 
screw  action  of  the  apparatus.  The  movement  of  a  pedal 
when  the  pressure  has  been  taken  off  raises  the  completed  shape 
from  the  die.  The  press  is  one  which  is  rather  difficult  to 
describe  without  drawings,  but  it  certainly  reflects  great  credit 
upon    the    management.     Considerable    ingenuity    has    been 


Flu.  7.  -  TisiiNi:   TuAN-si-DUMKii   Kiiit  Arn.YNi:    l'iti;ssruKs    iiinwiiK.v 

4,000    AM)    60,000  VUl.TS   Til    iNsri.ATOIiS. 

Bliown  in  the  making  of  the  dies,  Jiiid  in  the  arrangement  of  the 
parts  so  tliat  (hey  can  l)i'  icndily  remnvi'd  wiien  once  the  form 
is  given  to  the  piece  being  worked  ujion.  Many  extremely 
intricate  shttpes  are  produced  in  tiii.s  way  and  at  a  cost  far 
liclow  that  wiiicli  would  obtain  if  the  work  were  Inboriou.sly 
done  by  hand.  The  proce.s.s  i.-i  one  which  also  consideralily 
reduces  the  cost  of  electrical  accessories  in  wiiicli  porcelain  s 
employed.     All  the  particles  in  the  press  room,  previous  to 


firing  in  the  kilns,  require  to  undergo  the  same  drying  process 
as  those  coming  from  the  throwing  and  turning  departments, 
and  our  remarks  upon  the  latter  also  apply  to  these  special 
pieces. 

After  being  fired  all  the  pieces  must  again  be  carefully  in- 
spected for  cracks,  flaws,  webs,  burns,  &c.,  and  any  defects 
immediately  condemn  the  faulty  article.  The  pieces  are  now 
passed  to  a  separate  building  on  the  works  in  which  they  are 
carefully  cleaned  previous  to  passing  into  the  dipping  house. 
In  the  case  of  screwed  insulators  the  pot  is  carefully  gauged  by 
being  run  down  on  to  a  standard  metal  thread.  All  pieces 
which  do  not  pass  .thajequisite  tests  are  thrown  out. 

Ill  the  dipping  house  the  glaze  which  is  necessary  to  keep  the 
insulator  clean  is  applied  (Fig.  6).  The  process  is  a  perfectly  sim- 
ple one  and  consists  in  the  dipping  of  the  article  into  a  trough 
containing  the  glazing  liquid.  From  the  visitor's  point  of  view 
there  appears  to  be  nothing  dangerous  in  the  operation.  Much 
has  been  said  and  written  on  the  subject  of  lead  poisoning 
dangers  to  those  engaged  in  the  potting  trade.  We  under- 
stand that  the  operation  in  itself  is  not  dangerous  but  that  con- 
siderable risk  obtains  with  careless  employes.  When  meals 
are  taken  with  unwashed  hands,  or  the  operator  is  slovenly  in 
keeping  himself  or  herself  clean,  then  there  is  a  risk  of  lead 
poisoning.     Where  the  necessary  precautious  are  taken,  and 


-\'n;\v  IN  THK  Test  Kocim,  siiuwixi 
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these  are  continually  impressed  upon  tlie  operatives  by  the 
I'lnployers.  cases  of  lead  poisoning  are  few  and  far  between. 
■AI'lcT  (li|i])ing,  the  pieces  are  laid  up  to  dry,  and  then  they  must 
lie  siilijeeled  to  a  further  firing  in  the  kiln  to  complete  the 
Ljlazing  process.  This  is  carried  out  in  much  the  same  way  as 
the  liriiig  of  the  liiscuit  porcelain  already  desiribed.  When 
the  pieces  emerge  from  the  glost-kiln  they  are  ready  for  testing 
and  shiinuent.  The  testing  department  is  equipped  with  a 
high  pressure  transformer,  the  pressure  of  which  can  be  varied 
from  4,000  to  60,000  volts.  During  the  pressure  test  the  iiisu- 
latois  are  ])laeed  upwards  in  a  bath  of  water  and  pres.suro  is 
applied  in  such  a  way  that  any  crack  or  other  flaws  will  gener- 
ally result  in  a  puncture  of  the  jioreehiin.  Fig.  7  shows  the 
tiansforniiM-  u.sed  for  all  ])ressure  tests,  and  Fig.  H  is  a  giMieral 
view  of  the  test  room,  with  a  group  of  rejU'esentative  insula- 
lois  ill  the  fongroiliid. 

After  ])assing  the  severe  tests  u{  the  eleeliiciil  depaitnient 
the  in.sulators  are  carefully  packed  in  straw  in  barrels  and  boxes 
ready  fur  .shipment. 

ill    eoneliision  we  may  .say  that   we  were  niueli    iiiqircssed 

with  the   iii<i<lerii  cliariiel<M'  of  tl |iii|)iiii'iit  and  oiganisalion 

of  both  theTipton'undllanleywurksof  Messrs.  Hiilleis  Limited. 
At  a  time  when  the  decadenc  of  the  British  electrical  industry 
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isilocriod,  cnninoprs  may  point  to  an  ostablislimont  wliioh  lias 
acla|)tc><l  its  methods  to  modern  conditions  and  apliicvod  a 
ri'pntation  second  to  none  for  excellent'  of  mateiial  and 
quality  of  product. 

Our  best  thanks  arc  due  to  Mr.  H.  Dagiiall.  managing 
director  of  the  company,  for  arranging  the  trip  to  the  two 
works  and  for  personal  attention  to  our  wants  during  the 
visit,  and  to  Mr.  T.  W.  Harris  and  Mr.  E.  H.  Chambers,  co- 
directors,  for  taking  us  through  the  shops  at  Hanley  and 
Tipton  respictivrly. 


THE  MUSGRAYE  ZOELLY  STE&M  TOBBINE. 


Most  of  our  readers  will  be  familiar  with  the  large  Musgravc 
engine  for  the  driving  of  dynamo-electric  machinery.  Developed 
at  a  time  when  the  electric  lighting  business  needed  an  efficient 
and  reliable  steam  prime  mover  and  ultimately  constructed  in 
sizes  never  previously  contemplated,  the  Musgravc  vertical 
cross-compound  engine  has  held  the  field  in  this  countrv  for  the 
past  decade  among  the  generating  units  of  our  largest  stations. 
Messrs.  John  Musgrave  &  Sons  (Ltd.).  Globe  Iron  Works, 
Bolton,  date  their  business,  as  engineers  and  millwrights,  back 


of  the  famous  reciprocating  engine  already  referred  to.  We 
were,  through  the  courtesy  of  the  management,  permitted  to  go 
go  tlii'ough  these  works  last  week. and  were  much  impressed  both 
with  their  magnitude  and  splendid  e(|uipment  of  machine  tools. 
The  l)uildings,  though  old  in  the  matter  of  years,  .vre  roomy  and 
well  lighted,  and  practically  the  whole  of  the  pioductive  plant 
and  machinery  has  been  kept  in  touch  with  modern  improve- 
ments. Electric  driving  is  in  vogue  almost  everywhere,  in- 
cluding most  of  the  cranes  and  all  the  machine  tools  ;  the 
larger  of  the  latter  have  independent  motors.  .    k. 

The  foundries  are  by  far  the  most  important  Iniildings  in  the 
works,  and  the  experience  of  the  staf!  and  workmen  find^rac- 
tical  expression  in  many  fine  castings  of  engine  cylinders,  bed- 
plates, columns,  flywheel  bosses,  valve  boxes,  rope  pulleys, 
large  gear  wheels,  &c.  Much  of  this  work  is  turned  remark- 
ably clean  from  the  mould,  bespeaking  those  years  of  practice 
which  alone  bring  skill  in  the  founder's  art. 

During  our  tour  through  the  shops  we  noticed  a  quantity  of 
heavy  steam  engines  in  various  stages  of  construction.  Con- 
spicuous was  a  triple-expansion  horizontal  engine  of  750  b.h.p. 
which  will  make  only  40  revs,  per  min.  We  also  saw  the  shaft 
and  a  few  of  the  yet  undelivered  parts  of  a  4,O0O  H. P. vertical 
engine  for  the  City  of  London  Co. 'sBankside  station,  this  being 

Motor  for  Adjustment 

of  Governc  frofn 

Switchboard 


Longitudinal  Section 


EnTaroCd  section  of  Wiieel  and  Nozzle  Plate. 
Fig.  1. — Genkk.vl  Arrancement  of  McsoR.ivE-ZoEi.r.Y 
Steam  Tikbine. 

some  70  years.  The  fruitful  experience  of  such  a  period  of 
manufacturing  activity  is  embodied  in  the  design  and  construc- 
tion of  the  engines  for  which  the  firm  has  a  world-wide  reputa- 
tion. In  the  light  of  these  facts  we  feel  sure  that  engineers  and 
electrical  men  generally  will  be  interested  to  know  that  Messrs. 
Musgrave  &  Sons  have  recently  completed  the  first  Zoelly  tur- 
bine ever  made  throughout  in  this  country  as  distinguished 
from  the  assembly  of  parts  manufactured  abroad.  Messrs. 
Musgrave,  in  common  with  two  other  engineering  firms  in  this 
country,  hold  a  licence  to  make  turbines  under  the  Zoelly 
patents  and  have  recently  completed  arrangements  for  their 
extensive  manufacture  in  both  large  and  small  units.  The 
large  engineering  shops  comprising  Globe  Iron  Works,  Bolton, 
will  be  the  venue  of  the.se  developments,  a  fact  which  is  the 
more  interesting  because  this  large  establishment  is  the  home 


En.i  Elevation. 


the  seventh  engine  of  this  size  and  make  at  this  power  house. 
Another  interesting  piece  of  work  is  a  140  ton  rope  pulley. 
This  has  a  diameter  of  30  ft.  and  is  grooved  for  26  driving  ropes. 
The  speed  is  30  revs,  per  min.,  and  the  wheel  will  be  driven  from 
a  5  ft.  6  in.  pulley  on  the  shaft  of  an  electric  motor.  The  large 
wheel  is  built  up  in  segments  bolted  together.  We  saw  several 
of  these  rigged  up  for  the  turning  of  rope  grooves. 

The  firm  also  has  a  large  boiler  works  at  Wcsthoughton,  near 
Bolton.  We  found  here  a  most  complete  plant  in  operation 
for  plate  bending,  drilling,  flanging,  riveting.  &c.  A  number 
of  large  Lancashire  boilers  were  being  comjjleted  when  we  went 
through  the  shops.  A  feature  of  the  boiler  is  a  dished  furnace 
end-plate  with  externally  flanged  grate  holes,  which  may  be 
fitted  at  slight  extra  cost.  The  construction  does  away  with 
front  gu.sset  stays  inside  the  boiler,  leaving  the  end  free  of  rivet 
holes  and  places  liable  to  give  trouble.  The  w(nks  are  electri- 
cally operated  throughout,  a  horizontal  engine  of  some  500  h.p. 
driving  a  pair  of  Dick-Kerr  generators  by  means  of  ropes. 
The  entire  ei|uipment  is  (|uito  modern,  and  includes  a  powerful 
electric  locomotive  which  connects  the  works  with  the  adjacent 
railway.  It  was  found  that  a  steam  locomotive  could  not 
negotiatiate  the  heavy  grade  into  the  works  with  a  heavy  load, 
either  of  plates  or  boilers,  particularly  as  the  length  of  line  has 
a  curve  of  some  20  ft.  radius.  Upwards  of  1,400  men  are 
employed  at  the  two  works  in  Bolton  and  Wcsthoughton. 

The  foregoing  notes  cannot,  of  course,  do  full  justice  to  the 
shops  and  works  equipment  of  Messrs.  Musgrave  &  Sons,  but 
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they  will,  we  hope,  serve  as  a  fitting  iutroductioii  to  the  follow- 
iug  remarks  ou  the  Zoelly  steam  turbine  which  the  firm  is 
arranging  to  manufacture.  The  general  jorinciples  of  this 
turbine  may  be  familiar  to  many  of  our  readers,  but  they  will 


floor  space  the  turbine  occupies.  Steam  is  applied  to  the  run- 
ning wheels  and  fixed  nozzles  on  the  parallel  flow  principle, 
each  wheel  representing  a  descending  pressure  stage.  It  will 
be  seen  that  there, are  ten  running  wheels,  so  that  the  initial 


Fig.  2- 


50  B.H.P.  MusoRAVE- Zoelly  Tur,B;NE. 


bear  reiteration  here.  The  turbine  operates  at  a  high  speed 
and  is,  therefore,  essentially  a  compact  machine.  The  early 
types  emjiloycd  two  separate  cases  for  the  high  and  low-pres- 


steam  pressure  is  expended  down  to  the  condenser  vacuum  in 
this  number  of  stages.  The  fixed  nozzles  convert  the  steam 
pressure  into  velocity,  which  is  utilised  on  the  moving  blades, 


I'lo.  3.     CinNEiiAi.  Yirw  or  TuiiiioElectmo  Skt  Instai.i.kh  at  Falcon  Mill. 


sure  running  wheels  bill  in  (lie  lal'^sl  imllcrn  (nih-  oniM-iisinn  is 
ii.Hcd.     Tlie  sectional  drawing  in  Kig.   I  .mIiowm  how  tlii'  corn 
biiintion  ha.s  been  effected  and  also  wlmt  a  Minall  amount  of 


lliese  cliange.s  (akinfi  |ilaC('  at  a  gr,iilnally  falling  proasuro  >intil 
tin-  h\M  wlieel  in  rciu'lied.  A  glance  only  at  tlio  drawing  in 
l''ig.   1   i,s  needed  to  .sliow  tliut  tlie  small  number  of  running 
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wheels  reduces,  at  a  stroke,  the  number  of  blades  to  an  almost 
irreducible  minimum,  a  fact  which  will  be  appreciated  by 
everv  enuineor  operating  turbines  of  the  reaction  type.  There 
are  no  balancing'  pistons  because  axial  thrust  is  not  developed 
in  the  ninnini;  parts,  owing  to  the  fact  that  the  pressure  of  the 
steam  is  not  lowered  in  the  wheels  but  in  the  stationary  guide 
nozzles. 

In  general  construction  the  turbine  is  as  simple  in  all  its 
details  as  the  principle  upon  which  it  operates.  Fig.  2  shows  a 
completed  turbine  of  750  h.p.  with  bed  plate  for  the  electric 
generator,  this  machine  being  at  present  installed  in  the  Falcon 
Spinning  Mill,  Bolton.  The  guide  apparatus  or  fi.xed  nozzles  are 
cast  into  discs,  which  are  of  steel  at  the  high-pressure  end,  and 
cast  iron  at  the  low  pressure.  These  discs,  in  two  halves,  are 
then  accuratelv  fitted  into  the  machined  interior  of  the  casing, 
which  is  also  in  two  portions,  being  divided  along  a  horizontal 
line,  to  facilitate  inspection.  A  detail  of  a  portion  of  the  fixed 
guide  wheel  is  shown  in  Fig.  1.  In  the  moulding  of  the  disc 
previous  to  casting  in  the  guides,  unless  the  correct  angle  of 
guide  blades  is  inserted  the  pattern  will  not  draw  out,  so  that  an 
automatic  check  on  the  accuracy  of  the  blade  setting  is  by 
this  means  provided. 

The  running  wheels,  which  rotate  at  a  high  speed — as  high  as 
3,000  revs,  per  min.  in  a  600  h.p.  unit — are  of  forged  steel, 
annealed  several  times  to  remove  all  forging  stresses.  The 
wheel  is  forged  in  one  piece  with  the  boss  and  is  turned  and 
polished  all  over.  At  the  periphery  is  a  T-shaped  recess,  formed 
respectively  by  the  wheel  rim  and  a  removable  clamping  ring. 
In  the  recess  the  blades  are  placed  and  spaced  apart  by  distance 
pieces.  The  clamping  ring  is  then  tightly  riveted  in  position, 
and  it  holds  the  blades  and  distance  pieces  securelv  in  the 
peripheral  recess.  The  clamping  ring  closes  on  the  running 
wheel  at  a  square  dovetail  joint  below  the  line  of  the  recess,  and 
this  shoulder  removes  all  outward  thrust,  due  to  centrifugal 
force,  from  the  rivets  holding  the  clamping  ring.  When 
finished  the  blades  and  wheel  are  practicallv  a  solid  piece,  the 
angle  of  the  blades  being  maintained  absolutely  constant  by 
this  construction.  The  blades  of  the  running  wheels  and  those 
forming  the  guide  nozzles  are  of  nickel  steel  of  the  finest  pro- 
curable ([uality. 

The  speed  of  the  turbine  is  controlled  by  an  oil  relav  governor, 
or  "  servo-motor.'"  An  enclosed  governor  actuates  a  small  two- 
way  piston  valve,  which  admits  oil  under  pressure  to  a  piston 
the  rod  of  which  is  extended  through  glands  to  the  throttle 
valve.  The  effect  is  to  cause  the  throttle  to  be  raised  or  lowered 
according  as  oil  is  admitted  above  or  below  the  piston.  The 
device  is  stated  to  be  extremely  sensitive  and  a  speed  diagram 
which  was  taken  on  a  Horn  tachograph  showed  that  when 
almost  all  the  load  was  thrown  off  an  8.50  kw.  machine  the 
speed  of  the  latter  did  not  vary  more  than  2i  per  cent.,  and  this 
for  only  a  few  seconds.  A  speed  adjustment  is  fitted  to  the 
governor  and  this  may  be  moved  by  hand  or  by  electric  motor 
controlled  from  the  switchboard.  A  speed  variation  above  10 
per  cent,  of  normal  brings  into  action  an  emergency  governor 
which  cuts  off  steam  and  shuts  down  the  machine. 

As  to  the  operation  of  the  turbine  we  are  informed  that  it 
does  not  require  a  long  period  for  warming  up  and  that  it  is  not 
susceptil)le  to  wide  temperature  variations.  It  calls  for  little 
attention  as  its  lubrication  is  automatic  and  its  speed,  owing  to 
the  sensitive  governor,  is  practicallv  constant.  For  this  latter 
reason  the  parallel  running  of  alternators  is  readily  facilitated. 
The  steam  consumption  is  low  and  does  not  increase  with  the 
running  life  of  the  machine.  The  turbine  is  also  economical  of 
oil,  that  for  the  bearings  being  circulated  under  pressure.  No 
oil  is  turned  into  the  steam  .space,  so  tha,t  the  condensed  water 
may  be  returned  to  the  boilers. 

Vi.sitors  to  the  Manchester  Electrical  Exhibition,  which  is  to 
be  opened  to-morrow,  will  have  an  opportunity  of  seeing  one  of 
Messrs.  Musgrave's  turbines  on  their  stand.  This  is  a  7.50  h.p. 
machine,  and  a  duplicate  of  that  installed  at  the  Falcon  Mill  and 
already  referred  to  above.  We  shall  have  occasion  to  deal 
further  with  this  m.ichine  in  our  detailed  reports  of  the  E.xhibi- 
tion  itself. 

In  conclusion  we  may  hz  permitted  to  remark  that  the  splen- 


did reputation  of  Messrs.  Mu.sgrave  as  engine  builde  s— a 
reputation  which  may  cause  a  feeling  of  pride  and  satisfaction 
to  all  British  electrical  engineers— will  stimulate  the  interest  of 
users  of  steam  power  plant  in  their  future  movements  as  makers 
of  steam  turbines.  The  motto  on  the  firm's  trade  mark  is 
••  Sans  changer."  but  this  nmst  he  taken  to  apply  to  their 
stabilitv  as  an  organisation,  and  to  the  character  of  their  reputa- 
tion, rather  than  to  a  .slavish  adherence  to  old-time  methods  or 
types  of  engineering  productions.  It  seems  but  natural  that 
the  Musgrave  name-plate, now  attached  to  many  noble  scions  of 
the  race  of  reciprocating  engines,  should  have  pride  of  place  ni 
many  of  the  power  houses  of  the  present  and  immediate  future, 
which  does  homage  only  to  the  steam  turbine. 


AN  IMPERFECTION  IN  THE  DSU4L  STATEMENT 
OF  THE  FUNDAMENTALj;LAW  of  ELECTRO- 
MAGNETIC INDUCTION.' 


In  our  issue  of  April  3rd  we  gave  an  abstract  of  a  Paper  on 
the  above  subject,  read  by  Mr.  Carl  Hering  before  the  Ameri- 
can Institute  of  Electrical  Engineers,  in  which  the  author 
pointed  out  that  the  usual  statement  of  the  fundamental  law 
of  the  induction  of  currents  by  variation  of  magnetic  flux  is 
not  universally  true,  and  he  described  an  experiment  whereby 
magnetic  lines  of  force  might  be  linked  with  a  ciicuit  without 
an/E.M.F.  resulting.  In  connection  with  the  discussion  on 
this  Paper  the  following  interesting  communications  have  been 
sent  in  to  the  American  Institute  of  Electrical  Engineers  : — 

C.  P.  Steinmetz  (communicnted)  reraai-kecl  that  the  Paper  w;is  in- 
teresting in  that  it  drew  attention  to  a  looseness  in  the  form  of  e.\- 
pressing  this  law  which  was  frequently  the  cause  of  serious  misunder- 
standing, and  the  waste  of  much  energy  and  time.  For  instance,  in 
the  attempts  to  invent  a  coil-wound  unipolar  machine  much  useless 
eHFort  could  have  Vjeen  avoided  by  a  clearer  distinction  between  the 
general  law  and  the  special  case  of  its  application  to  a  continuous 
closed  conductor.  While  Mr.  Hering's  experiment  was  interesting  in 
showing  an  instance  of  a  closed  electric  circuit  in  which  the  number  of 
interlinkages  with  the  lines  of  force  change  without  inducing  an 
E.M.F. ,  it  was  not  startling  to  the  writer,  as  the  reverse  cas^,  the 
electromagnetic  induction  of  an  E.M.F.,  in  a  closed  circuit,  without 
any  change  of  the  number  of  interlinkages  of  the  circuit  with  the  mag- 
netic flux,  was  illustrated  by  practically  every  unipolar  machine.  There 
were  thousands  of  kilowatts  of  such  machines  now  in  conmiercial  opera- 
tion. Maxwell  and  J.  J.  Thomson's  statement,  as  quoted  by  Mr.  Hering, 
were  not  the  most  general  expressions  of  the  law  of  induction,  but  its 
formulation  for  the  special  case  discussed  by  these  scientists,  of  a  turn 
moving  with  regard  to  the  magnetic  field.  Mathematically  speaking, 
Maxwell's  law  was  the  integral  expression  derived  from  the  general 
or  ditferential  law  by  integration  over  the  whole  circuit,  under  the 
"  terminal  "  or  "  limit "  conditions  of  continuity  of  conductor  and  non- 
tinuity  of  motion,  and  did  not  apply  to  Mr.  Bering's  experiment,  or 
to  the  general  design  of  unipolar  machines,  which  did  not  fulfil  the 
conditions  of  continuity  of  motion,  but  had  parts  of  the  conductor 
sliding  over  other  jiarts  Faraday's  expre.*sion.  of  cutting  of  lines  of 
magnetic  force  by  the  conductor,  was  the  general  law  ;  but  in  its  ap- 
plication to  unusual  cases  it  must  be  kept  in  mind  that  the  "  line  of 
magnetic  force  "was  merely  a  pictorial  representation  of  the  magnetic 
field  in  space,  as  characterisecl  by  the  two  constants,  intensity  and 
direction.  This  pictorial  representation,  when  carried  so  far  as  to  ap- 
ply to  its  physical  existence,  miKht  lead  to  wrong  conclusions  ;  for 
instance,  when  discussing  whether  the  lines  of  magnetic  force  of  a 
revolving  magnet  moved  with  tlie  magnet  or  stood  still.  ^Assuming, 
for  instance,  a  bar  magnet  of  circular  section  .r'--(-.y'-=r-,  revolving 
around  its  axis,  :.  Then  in  any  point  in  spice,  outside  of  the  magnet 
a<  well  as  inside,  the  intensity  "as  well  as  the  direction  of  the  magnetic 
field  was  constant— j.c,  the  magnetic  field  was  constant  or  .stationary 
in  space,  regardless  of  whether  the  magnet  stood  still  or  revolved. 
Assuming  a  second  svsteni  of  co  ordin.ates  with  the  .same  axis  ".  as  the 
magnet,  and  with  the  other  two  axes  .ii  and  ;/,  stationary  with  regard 
to  the  magnet,  aiul  revolving  in  space  with  the  revolutions  of  the  mag- 
net, then  with  this  co  ordinate  system,  .ii,  yi,  :,  the  magnetic  Held  at 
any  point,  inside  of  the  magnet  as  well  as  outside,  was  also  constjintni 
intensity  and  in  direction  i.i...  was  stiitionary.  Or,  in  other  words, 
while  tile  two  coordinate  systems  .r,  v,  '  and  x,,  in,  ;i  revolved  with 
regar<l  to  each  other,  the  magnetic  lield  of  the  magnet  was  constant  in 
intensity  and  in  direction  -/..■.,  it  was  stationary  with  regard  to 
either.  Physically,  this  was  nothing  exceptional:  it  mCrely  meant 
that  the  condition  of  stress,  which  was  called  magnetic  field,  was  un- 
varying in  its  flistrilmtion  in  space  as  well  as  with  regard  to  the  re- 
volving magnet.  Picturing  the  magnetic  lield  as  lines  of  magnetic 
force,  it  would  mean  that  the  lines  of  force  were  at  the  same  time 
stationary  in  apace  and  also  revolving  with  the  magnet.  This  sug- 
gested tlmt  all  pictorial  representations,  no  matter  how  useful,  might 
occasionally  become  ambiguous.  In  such  cases  the  only  safe  way  was 
to  go  back' to  the  entities  proper,  in  the  present  case,  the  m.agnetic 
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field  as  a  quantity  characterised  by  iutensity  and  direction.  Unfortu- 
nately, in  teaching,  instead  of  the" general  la«-  of  induction,  tliere  was 
frequently  given  to  the  student,  its  specific  application  to  the  turn  or 
closed  continuous  conductor  as  more  convenient  to  illustrate  and  to 
understand.  While  in  the  introduction  to  the  elements  to  electrical 
engineering  this  was  permissible,  to  get  a  complete  understanding  of 
the  phenomena  of  induction  it  must  be  supplemented  by  an  exact  dis- 
cussion of  the  general  induction  law — i.e.,  the  mathematical  formula- 
tion of  Faraday's  pictorial  representation. 

A.  E.  Ken-nelly  (communicated)  thought  the  experiment  described 
in  the  Paper  was  both  interesting  and  instructive.  Although  it 
illustrated  the  proper  application  of  the  law  of  induction  when  applied 
to  electric  circuits,  it  did  not  in  his  opinion  controvert  the  existing 
law  when  properly  interpreted — i.e.,  when  interpreted  as  intended  to 
be  expressed  by  its  founders,  Faraday,  Maxwell  and  others.  When  it 
was  stated  that  tlie  E.M.F.  round  a  circuit  was  equal  to  the  time-rate 
of  change  of  the  flux  linked  with  that  circuit,  it  was  inherently 
assumed  that  the  circuit  was  not  interrupted  and  then  established 
around  a  new  boundary.  It  meant,  as  he  understood  it,  that  the  circuit 
contained  a  simplj-  connected  region  of  magnetic  flux,  through  which 
the'.boundaries  might  be  flexibly  caused  to  wander  at  will.  Max  well  speci- 
fically ruled  out  the  case  of  multiple-connected  regions  by  a  special 
proposition  to  that  effect.  In  Mr.  Hering's  experiment,  the  boundary 
of  the  circuit  was  cut  at  one  point,  and  simultaneously  a  second  cir- 
cuit embracing  flux  was  introduced  at  the  gap  in  such  a  manner  that 
by  sliding  along  the  boundaries  of  the  second  circuit  the  magnetic 
flux  might  be  caused  to  disappear  from  the  embrace  of  the  first  cir- 
cuit without  any  intersection  of  flux  by  the  edge  of  that  circuit.  This, 
to  his  mind,  was  juggling  with  terms,  just  as  though  the  circuit  were 
cut  and  then  re-closed  through  a  quiescent  loop  linked  with  a  magnet. 
Manifestly,  no  current  would  be  induced  through  the  galvanometer  by 
reason  of  "that  change,  although  in  one  sense  of  the  word  "  circuit,"  all 
of  the  flux  in  the  loop  had  suddenly  been  introduced  into  the  circuit. 
The  instructive  value  of  the  experiment  lay  in  clearing  up  the  ques- 
tion as  to  which  was  the  primordial  proposition  :  that  E.il  F.  was  in- 
duced (1)  by  the  movement  of  magnetic  flux  across  the  boundary,  or 
(2)  by  the  introduction  of  flux  into  a  loop  or  circuit.  As  ordinarily 
stated,  the  two  propositions  were  as  closely  connected  as  the  proposi- 
tions concerning  the  priority  of  the  chicken  and  the  egg,  because  flux 
could  not  cut  the  boundary  of  a  loop  at  any  point  without  altering  the 
flux  contents  of  the  loopi  nor  could  the  flux  in  a  loop  alter  without 
cutting  the  boundary  somewhere.  The  experiment  showed,  however, 
that  where  flux  came  into  a  field  from  a  balloon,  as  distinct  from  walk- 
ing over  a  fence,  no  E.M.F.  was  induced,  and  this  indicated  that  the 
cutting  w.as  the  primordial  conception,  to  which  enclosing  was  secon- 
dary. Of  course  this  cutting  E.M.F.  occurred  as  much  in  insulators 
as  conductors,  but  could  ordinarily  be  revealed  only  through  the  use 
of  conductors.  When,  therefore,  a  closed  circular  solenoid,  or  anchor- 
ring,  was  wound  with  a  primary  and  with  a  secondary  coil,  they  knew 
that  in  the  steady  state,  if  the  solenoid  was  properly  wound,  there 
would  be  no  external  magnetic  flux  due  to  cm-rent  in  either  winding  ; 
but  the  change  of  internal  flux  due  to  change  of  current  in  one  winding 
induced  E.M.F.  in  the  other,  as  in  the  ordinary  transformer.  At  first 
sight,  this  would  look  as  though  there  were  change  of  enclosing  flux 
without  any  cutting,  but  in  the  light  of  this  experiment  it  seemed 
clear  that  tliis  was  not  the  case.  There  must  be  cutting  of  flux  passing 
from  outside  to  inside  of  the  secondary  coil,  but,  incidentally,  all  the 
external  flux  cancelled  off,  or  became  zero  in  the  final  steady  state. 
Summing  up,  then,  he  thought  that  this  experiment  showed  that  when 
the  ordinary  proposition  was  enunciated  concerning  induction  of 
E.M.F.  with  change  of  flux  enclosed  in  a  circuit,  it  should  be  borne  in 
mind  that  the  circuit  was  not  to  be  juggled  with  by  interrupting  it 
and  changing  it  from  a  simply  connected  to  a  multi|)le  connected 
sjiace.  It  must  consist  of  a  single,  continuous  boundary  which,  it  it 
moved,  moved  contmuously  through  sinqily  connected  space.  In  this 
understanding  he  thought  they  would  all  agree. 

Ei.iHi'  Thomson  (communicated)  agreed  with  Dr.  Kennelly  in  his 
view  of  the  state  of  the  case.  By  passing  the  spring  clip  over  the 
m.agnet  leg  the  circuit  was  virtually  opened  so  far  as  magnetic  induc- 
tion was  concerned,  and  an  immovable  section  of  conductor  was  sub- 
stituted in  the  gap  where  all  the  flux  to  be  cut  tlicn  existed.  The  con- 
clusion that  the  real  physical  substance  of  the  circuit  (the  matter  of 
the  circuit)  must  cut  or  be  cut  by  the  lines  wa.s  in  accordance  with  his 
view  of  the  subject.  There  were  innumerable  [ihenomena  which  had 
confirmeil  that  idea  of  what  was  really  the  circuit  to  be  consitlercd. 
Otherwise,  in  fact,  the  circuit  was  more  metaphysical  than  pliysical,  a 
sort  of  mental  image  only.  He  was  glad  Mr.  ilering  liad  tried  the 
ex|>eriment,  as  it  woidd  tend  to  clear  up  nialtirs  which  had  trouliled 
students  in  uni]iolar  ijiduction.  He  had  long  regarded  Faraday  s  view 
of  lino  cutting  as  nnich  pn;f<Miible  and  moie  universal  than  the  theory 
of  linkages  simply.  'J'hr  unijuilar  dynamo  was  quite  pra<*liealile  for 
large  units  of  2(:0  to  650  volts  or  more,  understanding  thai  greater  col- 
lector losses  offset  the  commutation  ditliculties  with  ordinnry  types 
an<l  that  magnetic  lo.sses  would  probably  exceed  the  calcidati'il  I  jssos 
considerably.  There  Beemed  to  be  one  universal  law  which  might  be 
expressed  ii«  follows:  "  It  is  not  possible  without  chemical  or  tlieinio- 
electric  aclion  to  generate  a  continuous  eni*rent  in  a  closed  circuit 
without  nliding  contacts,''  or  "A  iiwignelie  induition  machine  forclireet 
currents  must  have  a  connnulator  or  sliding  contacts  of  some  sort." 
The  experiment  miglit  be  modified  by  boring  holes  through  the  magnet 
and  inserting  copper  pins,  the  enils  of  wlii<'li  woulil  be  (raver.-c'l  by 
the  ends  of  the  sprinir  clip.  Manifestly  since  there  windil  be  no  move- 
ment of  these  pins,  there  could  bono  K.M.F.  generated  when  Ihey 
were  travei'sefl.  Jn  a  magnetic  blow-out  arrester  the  static  stress  wai* 
exerted  at  full   inltrisity  across  the  narrower  part  of  the  gap  in  spite 


of  the  powerful  field  surrounding  it.  As  soon,  however,  as  the  first 
slight  spark  jumped  the  gap  (at  the  narrower  part  of  course.i  the  gases 
traversed  by  the  current  were  deflected.  Not,  however,  until  the 
matter  carrying  the  current  had  actually  bridged  the  gap  did  the 
deflecting  action  of  the  field  begin.  If  the  current  were  assumed  to 
be  a  flow  of  electrons  (negative)  from  one  molecule  to  the  next  con- 
tiguous and  so  on,  it  w.as  easy  to  understand  why  the  matter  of  the 
circuit  was  the  thing  concerned  and  not  merely  an  assumed  line  or 
direction.  It  might  be  proper  to  regard  the  experiment  as  involving 
a  form  of  unipolar  induction,  inasmuch  as  it  was  not  possible  to  use  a 
coil  of  numerous  turns  but  one  of  a  single  turn.  If  the  coil  were  to 
be  used,  it  would  have  to  be  made  up  of  loops  which  could  open  and 
pass  over  the  magnet  by  riding  upon  a  series  of  pins,  insulated  from 
each  other,  projecting  through  the  ni.agnet  section,  as  suggested  by  him 
in  a  modification.  Some  25  or  30  years  ago  he  leaned  to  the  more 
generalised  view  of  MaxweU's  law  referred  to  in  the  Paper,  but 
gradually  grew  out  of  it  and  adopted  Faraday's  view  of  line  cutting  as 
the  essential  thing.  The  lines  must  be  cut  by  the  moving  conductor, 
or  the  lines  must  move  and  cut  the  conductor  in  order  to  generate 
an  E.M.F.,  and  the  P.D.  arose  in  onl.y  that  section  of  the  con- 
ductor which  cut,  or  was  cut,  by  the  lines.  He  thought  he 
should  have  to  modify  the  universal  law,  which  he  proposed 
above,  a  little  in  view  oi  Dr.  Bruger's  direct  current  machine.  Inas- 
much as  the  resistance  of  a  coil  of  bismuth  w  ire  might  be  changed  by 
a  magnetic  field,  it  was  evident  that  if  the  magnetism  was  so 
used  as  to  increase  the  resistance  of  the  bismuth  when  a  current 
in  one  direction  would  be  induced  in  it  or  a  part  of  the  circuit 
in  series  with  it,  and  if,  when  the  opposite  pul?e  was  induced, 
the  resistance  of  the  bismuth  were  lower,  this  would  amount 
to  a  partial  commutation,  but  would  be  accomplished  without 
slipping  contacts  or  any  ordinary  form  of  commutator.  In  his 
Paper,  many  years  ago,  on  "Magnetism  in  its  Relation  to  In- 
duced E.M.F.  and  Current,"  read  before  the  American  Institute  of 
Electrical  Engineers,  he  rather  emphasised  tlie  view  that  a  line  of 
force  could  only  finish  by  collapsing  to  a  point  or  infinitesimal  closed 
chain,  and  could  never  be  broken  or  opened.  By  this  view,  to  his 
mind,  they  had  the  only  possible  explanation  for  the  varied  phenomena 
of  induction — i.e.,  the}-  had  the  only  possibility  of  getting  any  good 
physical  conception  of  what  took  place. 

W.  S.  Fk.\:.-klin'  (communicated)  considered  that  what  was  said  in 
the  Paper  concerning  the  law  of  induced  E.M.F.  Mas  entirely  correct. 
He  had  never  looked  upon  Maxwell's  statement  of  this  law  in  a  wa\' 
which  would  lead  him  to  think  of  it  as  not  strictlj-  correct.  It  had 
always  seemed  to  him  that  the  differential  equations  of  the  electro- 
magnetic field  in  stationar}'  and  in  moving  media  covered  the  ground 
completely,  without  any  possibility  of  a  misunderstanding.  His  point 
was  this  :  He  did  not  believe  that  those  who  accepted  Maxwell's 
generalisation  had  forgotten  tiie  idea  of  actual  cutting  of  lines  of  force 
by  the  material  of  the  electric  circuit  ;  but  it  might  be  said  they  were 
likely  to  be  led  to  forget  it  because  of  the  form  of  Maxwell's  statement 
of  the  generalised  Faraday  law.  Perhaps  that  was  true,  and  yet  the 
difliculty  reduced  to  its  simplest  terms  was  the  dittieulty  of  partial 
dift'erentiation  ;  a  physical  condition  was  a  function  of  se\-eral  inde- 
pendent \ariables,  such,  for  example,  as  space  and  time.  One  was 
obliged  to  think  of  one  variable  only  changing  at  a  time,  but  one 
should  ne\er  for  this  reason  surrender  the  knowledge  that  all  things 
changed  together. 

P.  tl.  Thom.^s  (communicated  I  thought  the  experiment  was  not 
conclusive  for  the  following  reasons  :  In  drawing  off  the  loop,  as  long 
as  the  ends  were  rubbing  on  the  sides  of  the  magnet,  the  lines  of  force 
might  be  said  to  be  still  within  the  loop.  When  next  those  ends  came 
in  contact,  preliminarj-  to  their  separation  from  the  magnet,  the  gal- 
vanometer became  short-circuited  and  protected  from  any  influence  of 
a  later  change  of  lines  in  the  loop.  In  other  words,  the  original  loop 
became  two  loops  by  being  connected  across  the  middle.  None  of  the 
lines  of  force  was  evidently  in  the  lower  loop  :  all  were  in  the  upper 
loop.  The  upper  loop  was  then  broken  by  withdrawing  the  wires  en- 
tirely from  the  magnet,  which,  of  course,  would  give  no  deflection. 
What  had  really  been  done,  if  he  understood  the  experiment,  was 
that  a  ]iortion  of  tbe  original  looji  cont.iining  the  g.nlvanomctcr  (but 
none  of  the  lines)  had  been  cut  olV  by  short  i'irc\iiling.  from  ihe  whole 
loop  while  it  still  contained  the  lines,  and  then  the  main  loop  had  been 
opened. 

W.  P.  (5RAU.VM  (communicated)  thought  it  was  perhaps  open  to 
([ueslion  whether  the  statements  of  the  law  of  electromagnetic  induc- 
tion by  Maxwell  and  by  iJ.  .1.  Thomson,  as  cpioted  by  Mr.  Hering,  were 
sullieiently  precise,  and  most  wouM  rcgartl  the  interpretation  of  Max- 
well or  Ttuimson  as  a  i|uilil)le.  He,  however,  agreed  entirely  with  .\lr. 
Hering  that,  in  proenting  llie  law  of  induction  to  a  cla.-s  of  students, 
the  cutting  of  the  flux  by  the  conductor  was  the  point  to  bo  empha- 
sised and  that  Farailay's  statement  of  the  law  was  to  be  preferred. 
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PRODUCER  GAS. 


BY   J.    EMERSIlN    UOW.SON. 


Tlie  luitluir  lirst  jjives  some  histoiioiil  particulars  of  the  profrress 
made  in  jias  prodiieors,  referrlii-;  particularly  to  tin-  limtlicrs  Siemens 
and  Dr.  .Mond. 

For  furnaces  healed  hy  producer  gas  large  Hames  are  reipiired.  and 
the  gas  is  Inirnt  in  large  quantities  ;  also  when  it  is  taken  direct  from 
the  priKlueer  to  the  furnace,  it  retains  a  eonsideralile  amount  of 
sensible  heat,  and  the  tarry  vapours  which  accompany  the  gas  arc 
not  condensed  :  they  burn  with  the  gas.  and  increase  its  calorific 
power  and  Hanie  temperature.  .Many  ollur  kinds  of  heating  work 
require  the  use  of  burners  and  small  liamcs.  and  for  these  it  is  essen- 
tial that  the  gas  should  be  clean  and  of  good  (piality.  When  burners 
are  used  it  is  also  important  that  the  gas  pressure  at  the  burners 
should  be  constant,  .so  that  the  heat  given  olY  by  the  flames  may  be 
kept  uniform,  or  varied  at  will  by  cocks  on  the  su))ply  pipes.  For 
this  reason  tlic  gas  must  be  passed  through  a  gas  holder,  or  its  pres- 
sure must  be  regulated  in  some  equally  efficient  manner  :  the  author 
recommends  a  gas  holder  as  better  than  any  other  device.  The 
applications  of  producer  gas  are  numerous  and  varied,  but  in  jiro- 
portion  to  the  immense  amount  of  heating  required  in  the  various 
industries  througlwait  the  kingdom,  I  cannot  hel|i  feeling  that  still 
more  progress  would  have  been  made  if  manufaetincrs  and  others 
knew  a  little  nK)re  about  the  subject  technically.  Often  they  do 
not  seem  to  understand  the  treatment  of  gas  or  what  can  be  d(^ne 
with  it.  For  instance,  it  not  inficqucntly  happens  that  persons  who 
have  a  gas  plan":  to  .serve  an  engine  think  that  they  can  take  a  branch 
pipe  from  the  main  to  the  engine  for  some  heating  work,  and  they 
then  wonder  why  the  fiames  jump,  and  why  the  result  is  unsatisfac- 
tory. In  some  cases  they  have  condemneil  the  gas  when  the  only 
fault  was  their  own  want  of  knowledge. 

Undoubtedly  the  greatest  development  in  the  use  of  producer  gas 
has  been  with  gas  engines,  especially  during  the  last  few  years.  A 
gas  engine  was  worked  for  the  first  time  with  producer  gas  in  1879, 
the  gas  being  made  in  a  plant  I  devised  ;  it  was  a  small  engine,  and 
developed  only  ■"Jj  b.ii.p.  It  consumed  about  five  times  more  pro- 
ducer gas  than  it  would  have  consumed  of  ordinary  town  gas, 
although  theoretically  tlie  comparative  consum|)tion  of  the  two 
gases  should  have  been  as  i:  I.  Until  the  last  few  years  the  pro- 
ducer gas  used  for  gas  engines  was  generally  made  with  a  jet  of  steam 
at  pressure  which  injected  the  air  required,  but  sometimes  air  at  pres- 
sure was  forced  into  the  producer  by  means  of  a  fan  or  blower.  The 
gas  made  in  either  of  these  ways  leaves  the  jiroducer  at  pressure, 
and  is  now  generally  known  as  "  pressure  "  gas.  In  some  of  the 
early  ga.s  producers  u.sed  for  furnace  work  air  was  drawn  into  the 
producer  by  suction — notal)ly  in  the  ca.se  of  the  Siemens  prothicer 
— and  in  recent  years  the  idea  of  working  the  producer  by  suction, 
insteail  of  by  pressure,  has  been  reverted  to  in  connection  nith  gas 
engines.  The  author  traces  the  development  of  the  "  suction 
plant  ■■  and  emphasises  the  fact  that  the  chemical  reactions  on  which 
the  production  of  gas  made  with  steam  and  air  dci)ends  are  identical 
in  all  ty|ics  of  producers.  The  names  "  pressure"  and  "suction" 
gas  are  not  ideal,  they  are  not  scientific,  but  they  are  conventional 
terms  which  have  been  generally  adoj)ted  to  convey  definite  mean- 
ings ;  and  it  will  only  lead  to  confusion  if  these  meanings  an-  mis- 
understood or  the  terms  arc  WTongly  used. 

The  calorific  power  of  pressure  gas  made  with  a  jet  of  superheated 
steam  is  usually  considerably  higher  than  that  of  suction  gas.  In 
the  former  the  percentages  of  hydrogen  and  carl)on  monoxide  arc 
Ingher.  while  the  pi  rcentage  of  nitrogen  is  lower  ;  and  if  the  gas  is  to 
be  used  for  heating  purposes  in  small  burners,  or  in  blow  jiipes,  it  is 
better  to  use  prcs-ure  gas  than  suction  gas.  In  many  operations  it 
would  in  fact  be  almost  impo,ssiblc  to  use  suction  gas,  as  after  the  gas 
had  been  washed  and  cooled  its  flame  temperature  would  be  too  low, 
especially  if  air  at  pressure  were  used  to  burn  the. gas.  But  for 
driving  gas  engines,  suction  gas  is  extensively  used  with  excellent 
result.s.  provided  the  engines  are  properly  adjusted  for  it.  Suction 
gius  contains  a  smaller  percentage  of  (■ombustible  gas  than  pressure 
gas  contains;  and  although  it  requires  less  air  for  its  combustion, 
the  lo.ss  from  lluid  friction  is  greater,  and  for  thes<?  rca.sons  an  engine 
worked  by  suction  gas  develops  a  lower  maximum  power  than  it 
would  with  pressure  gas.  This  loss  in  maximum  power  is  not  im- 
portant in  a  small  i>r  moderate-sized  engine,  but  it  is  more  serious  in 
an  engine  of,  say,  2IMI  n.p.  or  upward;,  and  for  a  given  power  larger 
cylinders  must  lie  used  for  suction  gas.  On  the  other  hand,  the  fuel 
consumption  in  a  complete  pressure  gas  plant  with  an  independent 
boiler  is  higher  than  in  a  suction  plant,  and  its  heat  efliciency  is 
necessarily  hiwer  than  that  of  a  suction  plant  which  produces  its 

'  Abstract  of  a  I'a|icr  read  before  Section  G  of  the  British  Associa- 
tion, at  Dublin. 


own  steam.  If,  however,  the  steam  for  the  pressure  plant  is  raisetl 
by  the  .sensible  heat  of  the  gas  produced,  as  is  often  done,  the  fuel 
consumption  and  the  heat  et>iciencics  of  the  |)re.ssurc  and  suction 
plants  are  alike.  We  nuiy  therefore  a.-sumc  thiit  under  these  con- 
ditions the  heat  liberated  by  the  exothermic  reactions  is  recovered 
in  each  case  to  about  the  .same  extent  by  the  cndothcrmic  reactions. 

In  considering  the  two  types  of  plant,  our  general  conclusions  may 
!«■  as  follows:  .A  suction  plant  has  certain  practical  advantages — 
it  costs  less  aiul  occupies  a  smaller  ground  space,  but  the  gas  made  in 
it  is  not  .so  strong  as  in  the  older  form  of  pressure  plant,  and  in  some 
cases  this  advantage  of  the  latter  is  important.  The  fuel  con.sump- 
tion  i)er  horse- power- hour  and  the  labour  required  are  the  same  in 
both  types  of  plant,  [uovided  the  steam  required  is  raised  without  an 
indcjicndent  boiler.  The  consumption  of  water  is  the  .same  in  both 
types.  It  is  alst)  worth  mentioning  that  where  there  arc  several 
engines  to  .serve,  the  arrangement  of  the  gas  pipes  is  greatJy  simpli- 
fied, and  their  cost  is  pro|)ortionally  reduced,  when  the  gas  can  be 
taken  from  a  small  gas  lujlder  instead  of  from  several  suction  plants. 

Regarding  the  economical  and  commcrical  aspects  of  the  subject, 
I  may  state  generally  that  the  results  obtained  are  most  encouraging. 
In  large  furnace  work  many  operations  are  now  jicrformed  with  pro- 
ducer gas  which  cannot  be  accomplished  with  solid  fuel,  and  there 
are  many  others  which  can  be  perfornu'd  with  solid  or  ga.scous  fuel  ; 
with  the  latter  the  heat  is  not  only  more  regular  and  more  easily  con- 
trolled, but  the  work  done  costs  less,  and  the  wear  and  tear  of  the 
furnaces  is  also  less.  In  many  industrial  processes  where  jets  of  gas 
are  required,  )iroducer  gas  is  now  used  instead  of  ordinary  town  gas, 
and  the  saving  effected  is  usually  from  .5(1  to  (iO  per  cent.,  including 
fuel,  wages  and  repairs.  In  engine  work  there  are  now-  hundreds  of 
thousands  of  horse-power  working  regularly  and'  satisfactorily  with 
producer  gas.  In  this  connection  the  gas  plant  has  come  to  stay, 
and  steam  power  has  a  .serious  rival ;  in  some  cases  the  pressure  type 
is  better  than  the  suction  type;  in  others  suction  is  better  than  pres- 
sure. Each  has  its  own  province,  and  in  each  the  consumption  of 
anthracite  is  now  guaranteed  not  to  exceed  1  lb.  per  B.H.p.-hour 
under  a  full  or  three-quarter  load.  With  low  loads  the  eonsum])tion 
is  a  little  more.  As  to  the  nature  of  the  fuel  required  for  producer 
gas  ;  for  engines  or  for  heating  with  small  burners  [the  best  and 
cleanest  gas  is  made  with  anthracite,  as  it  does  not  yield  tar  ;  this 
not  only  simplifies  and  chca]icns  the  plant,  but  it  also  reduces  the 
cost  of  labour  in  working.  Where  anthracite  is  too  dear,  ordinary 
gas  coke  can  be  used,  iir(j\ided  that  it  is  well  c;irbonised,  that  it  does 
not  contain  too  much  sul])hur,  and  that  it  is  not  mixed  with  pieces  of 
coal.  Non-caking  bituminous  coal  is  almost  invariably  used  for 
large  furnace  work,  and  there  are  some  plants  which  make  gas  from 
this  fuel  for  engine  and  other  work.  But  these  plants  are  rather 
complicated  and  costly,  and  they  cannot  be  used  for  small  jiowers. 
They  require  constant  attendance,  whereas  a  )ilant  working  with 
anthracite  or  coke  can  be  left  for  several  h(mrs — what  is  gained  by 
using  the  cheaper  bituminous  coal  for  small  i)lants  is  lost  by  the 
additional  cost  of  labour,  &c.  It  is  probable  that  in  the  course  of 
time  these  drawbacks  will  be  overcome,  but  for  the  present  anthracite 
and  coke  can  be  used,  and  with  these  the  adoption  of  producer  gas 
continues  to  advance  most  satisfactorilv. 


POSTMASTER  GENERAL'S  ANNUAL.  REPORT. 


The  fiftv-foiiitli  aniiii;il  rcjjort  of  the  I'ostinaster-tieneral  has 
just  been  i.ssiieil  and  gives  jjarticuhiis  of  the  business  carried  on 
i)y  the  Post  Olliee  iluriiig  the  year  ended  Maicli  31,  10(18,  Tlie 
following  e.xtiaets  from  the  report  are  of  more  particular 
interest  to  electrical  engineers  : — 

7'./!(v/TO/>/w.— During  the  year  ended  .March  .Jl.  i'.tltS,  >ir),'Jll',l,(MH)  tele 
grains  passed  over  the  Post  OHIcc  wires,  as  coin|)are(l  v.itlv  M',),  l!i;i,Ol)0  in 
lOfMi  7.  a  deerca.sc  of  3il  per  cent.  The  total  value  is  £2,73f!,74(>.  a 
decrca.se  of  £l!t,7K2  over  l!l(  111-7.  The  estim.ited  value  of  the  railway  and 
canal  free  telegrams  is  t.'iti.'wO  against  £.")!!, (KM)  in  liMtll  7  ;  that  of  the 
fiovcrument  free  telegrams  £20,150  against  £22,700  in  IIMHl  7.  The 
decrease  in  the  number  of  telegrams  is,  to  .some  extent,  ippari'Mt  only.  I 
was  not  alliiL'ether  satislied  with  the  system  upon  which  tclci;rapli  statis- 
tics were  <onqiiled,  anil  <lnrin)x  the  ye.ir  nnder  review  tnticli  atlciition  was 
given  to  the  subject.  The  basis  of  conqai  tat  ion  has  been  .somewhat  altered, 
with  the  view,  primarily,  of  giving  a.  more  accurate  presentment  of  the 
ameuni  of  work  actually  done  byllie  Post  OHice  in  connection  with  tele- 
srrams.  It  had,  I  think,  previously  been  overrated  ;  forinstancc,  credit  had 
been  taken  separately  for  identical  mes-sagcs  sent  but  once  over  the  wire  for 
delivery,  say,  at  two.  three,  or  more  addresses  in  the  same  town.  'J'he 
overestimate  thus  caused  was  specially  noticcalile  in  the  case  of  press 
messages.  The  dei  reas<'  in  the  number  of  ordinary  telegrams  is  most 
marked  in  the  case  of  London  local  traffic,  and  is  due  no  doubt  to  the 
increasing  popularity  of  tlie  telephone.     The  loss   to  the  State  on  press 
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messages,  \ihich  pass  at  the  special  rates  prescribed  by  the  Telegraph  Act 
of  1808,  may  be  estimated  at  about  £225,000  a  year.  During  the  year 
the  telegraph  system  has  been  extended  to  275  offices  in  country  districts 
and  in  the  areas  of  the  larger  towiis.  There  are  now  in  the  United  King- 
dom 10.802  telegraph  offices  at  Post  Offices,  and  2,402  at  railway  stations 
and  other  public  places.  The  I\Ietropolitan  intercommunication  switch 
in  the  central  telegraph  office  was  completed  in  November  last  by  the  final 
installation,  which  added  308  offices  to  the  system  and  brought  the  total 
number  ui>  to  520.  Steady  progress  lias  been  made  with  the  underground 
telegrajih  line  between  Edinburgh  and  Glasgow.  The  line  to  the  West  of 
Kngland  will.  I  hope,  reach  Penzance  in  the  financial  year  1908-9,  with  a 
spur  to  Plymouth  as  well  as  to  Weston-super-Mare.  Underground  lines 
from  Biimiiigham  (southwards)  and  from  Bristol  (northwards)  are  being 
put  ill  hand,  with  a  view  to  a  line  hereafter  between  those  two  cities  ;  and 
l)rogress  is  also  being  made  with  the  underground  line  which  is  to  connect 
Newcastle-on-TjTie  with  Leeds,  and  so  with  the  main  underground  system. 
The  section  from  Newcastle  to  Durham  has  been  completed.  The  number 
of  foreign  telegrams  sent  to  and  from  the  United  Kingdom  during  the  year 
(exclusive  of  certain  telegrams  dealt  with  entirely  by  cable  companies) 
was  practically  the  same  as  the  number  sent  during  1900-7.  viz..  9,147,000. 
During  the  year  two  additional  channels  have  been  provided  between  the 
United  Kingdom  and  France,  and  one  between  the  United  Kingdom  and 
Switzerland,  by  the  use  of  a  type  of  apparatu.s  (ah-eady  in  operation  on 
flu'ce  of  the  Anglo-French  wii'es)  which  permits  of  several  channels  being 
worked  by  means  of  a  single  wire.  Experiments  have  also  been  made  with 
a  view  to  the  adoption  of  fast-speed  apparatus  on  certain  of  the  Anglo- 
Netherland  and  Anglo-German  wires.  The  International  Telegraph 
Conference,  which  has  just  concluded  its  labours  at  Lisbon,  although  not 
falling  within  the  year  1907-8.  is  referred  to.  No  very  important  changes 
have  been  made  by  the  Conference  ;  but  various  smaller  measures  have 
been  agreed  to  which  will  help  to  facilitate  international  telegraphy  and 
will  be  to  the  advantage  of  the  public.  As  regards  Code  telegraphy  the 
Conference,  while  maintaining  the  privilege  of  usuig  artificial  words,  has 
adopted  measures  designed  to  check  the  tendencj'  shown  in  some  codes  to 
depart  altogether  from  a  reasonable  standard  of  pronounceability.  As 
regards  rates,  arrangements  were  made  for  a  reduction  of  kl.  a  word,  as 
from  July  1.  1909,  in  the  charges  for  telegrams  between  the  United  King- 
dom and  13  countries  in  the  European  system,  of  which  the  principal 
are  as  follows  (the  present  rate  in  each  case  being  put  in  brackets) : — 
Austria-Hungary  (3d.),  Bulgaria  (4d.).  Greece  (Od.),  Italy  (3d.),  Malta 
(4Jd.),  Eoumania  (3id.),  Sweden  (3id.),  Switzerland  (3d.),  and  Turkey 
(OJd.). 

Wireless  Telcgrnphy. — During  the  year  39  licences  (covering  58  installa- 
tions) have  been  granted  under  the  Wireless  Telegraphy  Acts.  Of  these 
37  were  for  ex])erimental  purposes  and  two  for  private  business  purposes. 
Since  the  end  of  the  financial  year  I  have  licensed  installations  at  Liver- 
poo!  for  general  public  communication  with  ships,  and  installations  at 
Hej-sham  Harbour  and  Parkeston  Quay  for  ])ublic  communication  with 
the  (jackets  of  the  Midland  and  Great  Eastern  Railway  Co.  respec- 
tively. The  licences  m  existence  at  present,  or  about  to  be  granted,  are 
as  follows  : — Commercial  purposes  8  licences  (25  stations)  ;  private  busi- 
ness (including  lightships)  5  licences  (11  stations);  experimental  77 
licences  (110  stations) ;  minor  cases  in  which  jierniission  has  been  given 
by  letter  59  licences.  Under  the  Order  in  Council  of  February  29,  1908. 
licences  have  become  necessary  for  radio-telegraphic  installations  on  board 
British  ships  on  the  high  seas.  Licences  are  in  preparation,  and  will 
shortly  be  i.ssued  to  a  considerable  number  of  ships.  The  formal  ratifica- 
tion of  the  Iladio-Telegraphic  Convention  signed  at  Berlin  in  November. 
1900.  has  now  been  deposited;  and  the  Government  has  also  adhered  to 
the  Convention  on  behalf  of  the  whole  of  the  British  Knijiire.  except 
Newfoundland,  which  has  decided  not  to  adhere  for  the  present,  and  the 
Or.'inge  Hiver  Colony,  which,  as  an  inland  country,  sees  no  necessity  for 
ndhesion.  The  Convention  has  been  ratitieil  by  the  great  majority  of  tile 
other  signatory  Powers,  and  came  into  operation  on  July  I.  I'.M)8.  The 
Alarconi  Company  has,  I  am  glad  to  say,  acce|)ted  the  position,  and 
dec^idi'd  to  lo-opcratc^  with  the  (iovernment  in  giving  effect  to  the  Con- 
vention and  I  lu'  Regulations  aimexed  to  it<  The  P<»st  Oilice  has  continuetl 
during  tiie  year  to  collect  and  deli\<'r  the  Marconi  Corn|)any's  telegrams 
(o  and  ffoni  ships  j»t  sea  under  the  arriirigcinents  settled  in  ItMM.  The 
total  nutiibiT  of  outward  telegrams  <le;ill  with  (luring  the  year  was  1,725. 
as  coiniiiired  with  1 .140  in  1900-7,  and  of  inward  telegrams  20,007  as  com- 
pared with  15,853.  Under  the  new  arrangements,  consoiuent  on  the 
coming  into  o|ieralion  of  the  C(!nvention.  telegrjims  can  now  be  forwarded 
(with  the  charges  prepaid)  from  foreign  lountries  for  transmission  to 
ships  llirongh  the  .Marconi  and  other  stations  open  for  public  traffii-  in  this 
country,  while  telegrams  can  similarly  be  forwarded  from  this  country  for 
tranHruission  through  any  foreign  or  colonial  station  so  fipcn.  In  con- 
nection with  the  Con\'eri1  Ion.  a  new  VuM  <  ilhcc  statiiin  (which  will  ha\e 
a  range  of  about  2.')0  miles)  is  being  iTcctcd  at  Bolt  Head,  l)cvon>hire.  ami 
will  shortly  be  opened  for  public  communication  with  ships.  The  Post 
onicr-  stations  for  ctMnnninication  between  Tobermory  and  Loch  Boisdale 
(Marconi  sysU-m).  and  between  Hunstanton  and  Skegness  ( De  Forest 
■•ystem).  hav<'  ef)fitinued  to  work  sal  isfactorily  during  the  year. 

Till  iilioiim. — The  number  of  telephone  trunk  wire  centres  open  on 
Mnrcli  31.  I!K(8,  was  .551.  as  comp.ireil  with  533  on  the  corresponding  date 
in  I9t)7.  Ituring  the  year  .342  new  trunk  circ'uits  were  jjrovitied.  Iinngmg 
llii'  total  number  in  usi'  up  to  2,385,  containing  about  MO. 11(111  milc^  of 
double  wire.  The  cnpilal  expenditure  on  the  purchase  and  development 
of  the  trunk  wire  system  ugi  to  March  31  Inst  amounted  to  £3.940.058. 
uirluding  an  expenditure  during  the  past  year  of  £570.40(i.  The  total 
loimber  of  ctuiverHalions  whii  li  look  place  over  the  inland  trunk  wires 
during  the  year  19()7-K  was  21.993.1 13.  showing  an  increa.so  of  about  1 1 
per  cent,  upon  the  number  for  the  previous  yeiir.     The  grosc  revenue 


derived  from  the  inland  trunk  service  was  £535,104  as  against  £480.0.58  in 
1900-7,  an  increase  of  11 '3  per  cent.  The  average  value  of  each  conver- 
,sation  was  ,slightly  more  than  in  1900-7,  namely.  5-84d.,  instead  of  5-82d. 
The  receipts  from  the  Continental  Telephone  Service  for  the  year  1907-8 
were  £21.187  as  against  £20.1(i0  for  the  previous  year.  I  am  glad  to  be 
able  to  report  that  the  reduction  of  fees  above  Od  for  trunk  calls  made 
between  7  p.m,  and  7  a.m..  which  took  eifect  on  October  1.  190(i,  has 
resulted  in  a  large  increase  in  the  number  of  calls.  Not  only  has  the  loss 
of  revenue  been  made  good,  but  there  has  been  an  actual  increase  of  about 
12  per  cent.  Even  now,  in  spite  of  the  i,ssue  of  many  notices  and  circulars, 
the  arrangement  is  not  as  well  known  as  it  should  be.  It  is  intended  shortly 
to  allow  calls  to  be  booked  for  fixed  times  in  the  evening  in  order  to 
facilitate  arrangements  for  social  and  busine-ss  communication.  During 
the  year  101  Post  Offiie  telephone  exchanges  were  opened  in  the  ])ro- 
vinces,  and  93  public  call  offices  connected  with  the  Post  Office  trunk  line 
system  were  opened  at  jilaccs  where  the  number  of  prospective  subscribers 
was  not  sufficient  to  warrant  the  opening  of  an  exchange.  It  is  fowid  that 
a  call  office  often  becomes  the  nucleus  of  a  small  exchange.  During  the 
jiast  year  additions  have  been  made  to  the  system  of  rural  call  offices  to 
which  I  referred  in  my  last  report,  m  the  districts  of  Easingwold,  Moreton- 
in-AIarsh,  Chiijping  Norton,  Richmond  (Vorks),  Uppingham,  in  England, 
and  at  Dunkeld.  Hawick,  and  Peterhead  in  Scotland. 

The  total  number  of  subscribers  to  the  Post  Office  provincial  telephone 
exchanges  on  March  31.  19118  (excluding  those  at  Glasgow  and  Brighton) 
was  1 1,579,  as  compared  with  10.010  on  March  31.  1907  ;  and  the  number 
of  exchange  telephones  rented  increased  during  the  year  from  *13,232  to 
15,785.  This  increase  in  the  number  of  subscribers  is  the  result  of  the 
normal  development  of  the  provincial  telephone  system  of  the  Post  Office. 
There  has  been  a  slight  decrease  in  the  number  of  the  subscribers  to  the  .sys- 
tem taken  over  in  1900  from  the  Corporations  of  Glasgow  and  Brighton.  On 
March  31,  1908.  the  number  of  exchange  telephones  on  the  Glasgow  system 
was  12.151,  and  the  number  on  the  Brighton  system  was  1.708.  Steps 
are  being  taken  to  put  the  sy.stems  on  a  better  footing.  I  have  intro- 
duced a  new  scale  of  tclcjihone  rates,  based  on  the  principle  of  a  measured 
service  ;  and,  as  rei|uired  by  the  agreement  of  February  2,  1905.  the  rate.s 
of  the  National  Telephone  Co.  and  those  of  the  Post  Office  have 
been  assimilated  m  competitive  areas.  The  consecpient  abolition  of  the 
unlimited  service  rate  for  business  houses  in  the  provinces  has  given  rise 
to  considerable  comment.  1  am  glad  to  have  had  the  opportunity  during 
the  year  of  discussing  on  more  than  one  occasion  with  representatives  of 
the  Chambers  of  Commerce  of  the  United  Kingdom  the  reasons  which 
led  to  the  adoption  of  the  new  tariff  ;  and  I  have  endeavoured  to  dispel 
the  view  that  the  object  of  the  Government  was  to  make  an  exorbitant 
profit  out  of  the  monoiioly  which  it  will  enjoy  after  1911.  when  the  system 
of  the  National  Telcjilione  Co.  passes  into  the  hands  of  the  Post 
Office.  With  reference  to  the  future  develo]unent  of  telephony  in  this 
country,  I  have  stated  in  the  House  of  Commons  that  the  telephone  busi- 
ness of  the  Post  Office  should,  in  my  o|iinion,  be  conducted  in  such  a  way 
that  the  revenue  should  be  sufficient  to  provide  for  current  expenditure 
of  all  kinds,  for  the  maintenance  and  renewal  of  plant,  and  for  a  m.nlerate 
return  on  the  capital  expenditure.  The  present  tariff  is  to  some  extent 
experimental  :  and  further  experience  under  the  new  conditions  which 
will  ari.se  after  1911  will  show  whether  it  requires  modification.  Much 
interest  has  been  shown  during  the  year  in  the  method  adopted  by  the  Post 
Office  in  recording  calls  made  by  subscribers.  I  am  glad  to  say  that  a 
committee  of  the  London  Chamber  of  Commerce,  which  made  a  thorough 
investigation  of  the  .system  in  use  at  the  larger  exchanges  of  the  depart- 
ment, have  satisfied  themselves  that  the  measures  taken  to  .secure  the 
accuracy  of  the  accounts  rendered  to  subscribers  are  efficacious,  and  that 
the  ])ercentagc  of  error,  whiih  is  very  small,  is  in  fav(Mir  of  subscribers  and 
not  of  the  Post  (Office.  The  system  formerly  owned  by  the  Corporation  of 
Swan.sea  has  now  jjassed  into  the  hands  of  the  National  Tele|>hone 
Co.  The  number  of  telephones  connected  with  the  exchanges  of  the 
two  municipal  telephone  .systems  in  existence  in  England  on  March  31  last 
were  2,445  at  Hull,  and  2.545  at  Portsmouth.  The  sum  received  as 
rental  in  respect  of  private  wires  was  £185,2(>9,  as  comi)ared  with  £183,008 
for  the  preceding  year. 

The  number  of  telephones  connected  with  the  Post  Oflice  telephone 
system  in  the  .Mctropolilan  area  incrc.isi'd  during  the  p.ist  yi',ir  from 
41.230  to  .18.032.  and  additional  subscribers  arc  being  connected  at  the 
rate  of  about  KiO  a  week.  The  City  Kxchange.  situated  in  the  same 
laemises  as  the  Central  Exchange,  was  opi'iied  iluring  the  year,  and  new 
exchanges  have  been  established  at  Soulliall  and  Hornsey.  H  has  also 
been  f(uuid  necessary  to  enlarge  the  London  trunk  cxihange  in  order  to 
provide  accomnuida't  ion  for  tlii-  addition,il  circuits  which,  owing  to  the 
rapid  ilcvi'lo|uiicnt  of  the  truid;  .system,  will  shortly  be  brought  into  use. 
I'here  were  .534  INist  Ol'.-ci'  call  olliccs  open  in  the  London  ari'a  on  .March 
31  last,  anil  thi'  number  of  c.ills  made  from  call  offices  jmrciscd  by  nearly 
55  per  cent,  duriiig  the  (last  year,  'I'he  lenglh  of  the  underground  |«iiH\s 
which  had  been  l.iid  in  the  melropolitaTi  ar.'a  for  telephone  purposes  up  to 
-March  31  last  was  2.227  milis.  197  miles  of  which  were  laid  during  the 
year.  Cables  containing  383.070  miles  of  wire  have  been  laiil.  including 
il5.8(i2  miles  rented  by  thi'  National  'i'eleiihone  Co..  and  43.548  miles 
provided  for  li'ligra|ihs.  private  wires.  &r.  The  lines  of  the  present  sub- 
scribers  anil  the  jumlion  lini's  eoniieiting  exchanges  amount  to  13(i.979 
miles,  and  1112,357  mill's  of  wire  remain  availiible  fiu-  the  fuluie  develop- 
ment of  the  tclc'|.hoiu'  system.  About  05,280  miles  of  telephone  wire  were 
laid  by  the  Post  Office  in  the  Mclropolilnn  area  iluring  last  year. 

Accounts,  for  the  year  ended  .Marcli  31.  1908.  of  the  income  and 
exi>enditure  relating  to  the  London  service,  the  provincial  exihango 
Kyntcm  and  the  trunk  syHtcni.  are  printed  in  an  appendix  (O).  ThcycarH 
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uiirkiiij;  nf  ttu'  wlmlc  li'lt'|iliiine  ,s\-sti'ni  allows  a  lialaiuf  of  i;4!IS..T)."i.  aflrr 
jiaynu'nt  of  Mt^ikini;  cxju'iist's.  This  lialaiu'e  is  {-oiiiixtsnl  tif  12.">;t.<i47 
from  till'  trunk  liiirs.  lL*:2lt,7!U  fioin  l.oiulxn  c-xclianj;i's  and  tiit.lHl  fniin 
provincial  exchanges.  The  amount  of  royalty  rei-eivcti  tiurin^i  the  year 
from  the  National  roli|ihonc  Co.  was  iili'.l.THO,  and  from  other  licensees 
£2,t>77.  Having  reirard  to  the  transfer  of  the  National  Telephone  C'o.'s 
system  to  the  Stale  at  the  end  of  1!II  1.  I  iin  making  arranf;enients  so  far 
as  praetieable  to  prevent  iinneeessary  du[tlieation  of  plant  <lurin<;  the 
|)criod  whiih  still  remains  for  the  dual  development  oi  the  telephone 
system  in  this  eountry. 

The  following  (-stimatetl  tigtires  show  the  increasint;  extent  to  whieh  the 
telephone  is  l»eing  used  for  setiding  messages  ft>r  onward  transmission  as 
telegrams  and  express  or  ordinary  letters  ; — Telegrams  4.(IS!I,!(0I)  increase 
over  I9ft(i  7  7-7  percent.  ;  express  letters  1  lli.dOII.  inirea.se  2ilO  per  cent.  : 
ordinary  letters  U.tdK).  inerea.se  1-7  |K-r  cent. 

Wnyliiiii.i. — Wayleave  and  tree-cutting  dilliculties  still  continue  to 
cause  emliarra.ssnu'nt  and  expense  to  the  Post  Ortii'c.  with  resultant  delay 
in  the  exci  ution  of  ti'lephonc  .irul  telegraph  works,  and  ilisa]ipuinluu'nt  to 
individual  subscrihers  and  indeed  to  the  inhabitants  of  whole  districts. 
The  objections  raised  appear  often  to  proceed  ntercly  from  a  general  dis- 
like to  overhead  lines  without  reference  to  the  particular  eircumstanees  of 
the  case.  The  cost  of  underground  work  is  in  most  cases  many  times  as 
great  as  that  of  overhead  lines  ;  and  where  only  one  or  two  subscribers  are 
served  by  a  line  the  cost  of  underground  work  is  ytrohibitive  if  chcaji 
telephone  rates  are  to  be  maintained.  Further,  I  must  repeat,  that  in  the 
present  state  of  electrical  science,  it  is  not  practicable  to  place  trunk 
telephone  wires  underground  without  in  a  great  measure  reducing  their 
effectiveness  :  and  I  am  consequently  compelled  to  press  for  open  routes 
where  long-distance  trunk  wires  are  eonccrned.  The  Act  which  was 
passed  during  the  present  se.ssion  will.  I  lioi)e.  diminish  to  some  extent 
niy  difficulties  as  regards  wayleave  and  tree-cutting.  But  generovis  co- 
op»ration  on  the  part  of  the  public  bodies  and  landowners  of  the  eountry 
must  always  be  of  the  utmost  importance  iti  the  extension  and  mainten- 
ance of  electric(d  communication.  It  may  be  interesting  to  record  in  this 
eonnection  that  the  Post  Office  has  to  deal  at  present  with  !l4(i,Ilio  miles 
of  wire,  distributed  as  follows: — Public  telegraph  wire,  274,183  miles; 
telephone  wires.  4S2.304  miles  ;  leased  and  other  wires  maintained  by  the 
Post  Office.  18!)..)S8  miles.  These  wires  are — aerial  403,778  miles, 
underground  530,3t)7  miles,  and  .submarine  12,080  miles. 


THE  NEW  ENGINEERING  LABORATORIES  AND 
WORKSHOPS  AT  THE  HERIOT-WATT  COLLEGE, 
EDINBURGH.  

The  new  cngiiieoriiig  laboratories  and  vvork.shiips  of  the  Herint- 
Watt  College  have  been  erected  on  a  site  immediately  behind  the 
main  existing  building,  and  the  total  area  covered  by  them  is  about 
11.940  sf|.  ft.,  apportioned  as  follows: — Pattern  shop.  1,50S  sq.  ft.  : 
engineering  workshop.  1.676  .s(|.  ft.  ;  smith's  shop.  T'JO  sq.  ft.  ;  engi- 
neering laboratory  (heat  engines),  4,520  s(|.  ft.  :  apjilied  mechanics 
laboratory.  2. ilSO.sq.  ft.;  .strength  of  materials  laboratory,  1,366  sq.ft. 
Very  special  attention  has  been  given  to  the  equipment  of  the 
engineering  laboratories,  and  while  the  plant  may  not  be  on  so  lavish 
a  scale  as  in  some  institutions,  it  is  believed  that  for  teaching  purposes 
it  will  be  quite  adequate. 

The  new  buildings  are  mainly  of  steel  construction,  while  the  in- 
terior surfaces  of  the  outer  wall  are  faced  with  white  enamelled  brick  ; 
the  various  laboratories  and  engineering  workshoi)  arc  seimraled 
from  one  another  by  means  of  glass  and  pilch  pine  partitions,  and  for 
evening  work  ilhiinination  is  provided  by  20  Haine  arcs,  incaude.seent 
lamps  being  utilised  for  Sjiccial  lighting.  The  floors  are  covered 
throughout  with  wood  litocks  laid  on  a  concrete  bed. 

The  steam  raising  plant  consists  of  a  Stirling  water  tube  boiler  fitted 
with  Meldrum's  furnace.  This  boiler  is  capable  of  sujtplying  sutticicnt 
steam  for  the  whole  plant  if  in  operation  at  one  time.  In  addition 
there  is  a  small  liiconiotive-ty[)e  boiler,  w  hich  has  been  removed  from 
the  old  laboratory  and  is  to  Ix-  used  when  only  a  sm:dl  section  of  the 
plant  is  to  be  worked. 

Considerable  attention  is  to  be  devoted  to  the  ii.sc  nf  siiperheat<'d 
steam,  and  for  this  purpose  the  laboratory  is  provided  with  an  in- 
dcpendentl}-  fired  superheater  made  by  Messrs.  Habcock  &  VVilco.x. 
Separate  mains  have  been  erected  for  saturated  and  su|icrlieated 
steam,  and  the  engines  are  designed  so  that  either  kind  of  steam  may 
be  u.sed.  The  steam  pipes  which  are  of  steel  with  welded  Hanges  have 
been  .supplied  and  erected  by  .Messrs.  Stewarts  &  Lloyds. 

The  outstanding  feature  in  the  new  laboratory  is  the  experimental 
steam  engine  which  has  been  specially  built  by  .Messrs.  .Marshall.  Sons 
&  Co.  It  is  similar  in  general  design  to  their  well-known  coupled 
compound  tyjie.  but  it  has  been  adapted  for  experimental  work,  and 
can  be  made  to  work  under  varying  conditions.  At  full  load  this 
engine  is  capable  of  developing  about  00  n.f.  It  can  be  run  con- 
densing or  non-condensing,  as  required.  The  high  and  low  prcs.sure 
cydinders  are  7  in.  and  13  in.  diam.  respectively,  with  a  stroke  of 
20  in.  ;   the  normal  speed  being  120  revs,  per  min.     The  flywheel  is 


placed  midway  in  the  space  between  the  two  cylinders,  and  the  crank- 
shaft is  provided  with  Hanged  couplings  on  either  side  of  the  llywheel, 
.so  that  by  disconnecting  one  or  the  other  of  these  coiipling.s,  either 
side  of  the  engine  may  be  run  as  a  .separate  unit.  Two  governors  of 
different  types  are  fitted — .mc  to  each  side  of  the  engine,  and  a  suit- 
able reducing  valve  is  provided  to  be  used  when  the  steam  is  supplied 
to  the  low  pressure  cylinder  direct  from  the  boiler.  15oth  cylinders 
and  the  receiver  arc  eomplelely  jacketed,  and  can  l)c  supplied  with 
either  .saturated  or  siqierheatetl  steam  ;  this  supply  is  quite  indepen- 
dent of  the  main  supjily  to  the  engine.  Suitable  appliances  are 
providetl  for  measuring  the  steam  conden.sed  in  the  jackets.  The  .sur- 
face condenser  was  made  by  the  \\'orthington  I'uinp  Co.,  and  is  con- 
nected to  an  I'klwards  air-pump  driven  by  an  electric  motor.  Tho 
circulating  water  is  measured  by  means  of  a  Kennedy  water  meter. 
The  power  is  absorbed  by  a  rope  brake,  and  suitable  indicating  gear  is 
lifted  to  both  cylinders.  The  t<'mperatiuv  of  the  steam  at  various 
])oints  will  be  taken  by  means  of  electric  thermometers  manipulated 
from  a  central  switehboard.  In  erecting  tlic  engine  every  care  has 
been  taken  that  all  parts  may  be  readily  accessible,  and  there  is  ample 
sjiace  roimd  it  to  accommodate  a  large  class  of  students  at  one  time. 
The  steam  and  exhaust  valves  on  both  cylinders  are  of  the  double 
beat  type  operated  by  Messrs.  Marshall's  patent  trip  gear.  This 
engine  represents  the  latest  and  most  imjirovcd  ty])e  of  modern 
practice  in  reciprocating  engines,  and  slinuld  prove  of  great  benefil  to 
the  students  who  will  eventually  work  with  it. 

The  other  engines  which  formed  the  equipment  of  the  old  labor- 
atory, have  been  overhauled  and  removed  to  the  new  buildings.  They 
comprise  a  30  n.r.  com])ound  engine — condensing  i.ir  non-condensing 
— by  Marshall,  Sons  &  Co.,  tittid  with  a  surface  as  well  as  a  jet  con- 
denser ;  a  10  H.P.  De  Laval  turbo-dynamo,  arranged  to  work  with 
either  .saturated  or  su|)erheated  steam;  and  a  16  H. P.  vertical  high 
speed  engine.  In  the  near  future  it  is  j)roposed  to  |)ut  down  a  steam 
driven  air  com))ressor,  which  will  form  a  most  valuable  .source  of 
experiments  for  the  mining  as  well  as  the  engineering  students. 

Si)eeial  attentiim  is  to  be  devoted  to  the  cxiicrimental  slu<ly  of 
internal  combustion  engines,  and  this  section  of  the  laboratory  is 
already  equipped  with  a  8.J  B.ii.p.  gas  engine  su|)plied  by  the  Camp- 
Iiell  Gas  Engine  Co.,  and  arranged  to  work  with  either  town  or  pro- 
ducer gas.  The  rest  of  the  plant  consists  of  a  6  b.h.p.  "  Blackstone  " 
oil  engine  ;  a  14  b.h.p.  two-cylinder  marine-ty|)e  motor  engine,  to 
work  with  either  ]>etrol  or  paraffin  :  and  an  8  b.h.p.  motor  car  engine. 
Test  plates  have  also  been  laid  dow  n  to  receive  other  engines  that 
may  be  sent  to  the  College  from  time  to  time  for  testing  piu-po.ses. 
All  the  above  engines  have  lx?en  specially  built  forcxjierimental  work. 

The  generator  of  the  suction  gas  plant,  from  w  hich  the  producer  gas 
to  supply  the  above  gas  engine  is  obtained,  is  mounted  on  a  large 
platform  weighing  machine  so  that  the  consumption  of  fuel  may  be 
measured  with  accuracy  ;  the  connection  between  the  generator 
and  .scrubber  is  made  through  telescopic  i)ipe  joints  with  water  .seals. 

Tlie  two  travelling  cranes  which  traverse  the  laboratory  have  been 
presented  to  the  College  by  Messrs.  Carrick  &  Ritchie,  and  Mes,srs. 
Carrick  it  Son,  respectivel}-.  Another  im])ortant  feature  will  ))c  the 
testing  of  motor  cars  to  obtain  the  power  de\  eloped  at  the  road  wheels. 
For  this  purpose  a  special  test  bench  is  to  be  erected.  The  laboratory 
is  also  provided  with  complete  apparatus  for  analysing  Hue  and 
exhaust  ga.ses,  and  for  determining  the  calorilic  power  of  coal,  gas 
and  oils. 


Cable  Traction, — Advantage  has  been  taken  of  the  recon- 
struction of  the  city  of  Sin  Francisco,  follo\ying  the  disastrous 
fires  of  April,  l'J06,  to  change  most  of  the  then  existing  cable 
tiamways  to  electrical  working,  except  in  tlie  c:ise  of  a  few 
steep  routes.  A  recent  issue  of  the  Eledrir  Railica//  Journal 
contains  a  description  of  tliis  work  of  reconstruction,  and  iti 
connection  with  this  sul)ject  our  contcnipoiaiy  remarks  : — • 
"  San  Francisco  and  Chicago  were  the  last  of  the  large  cities 
to  change  from  cable  to  electric  power,  and  while  there  are 
still  a  few  cable  lines  in  service  in  tlie  East  as  well  as  the  Far 
West,  the  years  1907  and  1908  witnessed  the  practical  jiass- 
ing  of  this  motive  power  for  street  car  operation  in  this 
country.  The  two  most  important  lines  abroad  are  in  Edin- 
burgh and  Mulbouinc.  In  the  former  a  change  to  electricity 
has  been  delayed  for  local  reasons,  although  freinieiitly  dis- 
cussed. In  Melbourne,  electricity  will  undoubtedly  be  adopted 
after  the  expiration  of  the  existing  franchises,  a  few  years 
hence.  Thus  the  motive  power  which  wa.s  first  demonstrated 
to  be  applicable  to  street  railway  conditions  in  S.in  Francisco 
:!0  years  ago,  and  was  widely  adopted  thioughoiit  the  country 
between  18»0  and  1S90,  has  finally  succumbed,  except  undera 
few  extreme  conditions  of  grade,  to  its  younger  rival." 
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POWER   BESOURCES. 

The  present  age  is  essentially  one  of  power.  Wherever  it 
is  possible,  labour  is  dispensed  with,  and  operations  which 
were  previouslv  carried  out  individually  by  manual  power  are 
combined  with  the  object  of  dealing  with  them  collectively 
in  a  more  efficient  manner  by  mechanical  power.  In  addi- 
tion, there  is,  of  course^  the  increasing  growth  of  factories 
of  one  kind  and  another,  and  thus  the  progress  of  power 
during  the  last  few  years  has  been  enormous.  The  use  of 
eleetric  light  has  nece.ssitated  the  u.se  of  steam  power  in 
large  quantities,  and  in  this  way  lighting  also  has  come  to 
be  regarded  as  power  when  effected  by  electrical  energy, 
whereas  this  is  not  the  case  if  gas  is  utilised. 

Figures  relating  to  such  developments  are  not  easily 
obtainable,  and  such  statistics  as  are  available  are  certainly 
of  the  most  approximate  kind.  Mr.  H.  St.  C.  Putnam 
has  given  some  interesting  figures  in  regard  to  the  United 
States  in  a  Paper  read  recently  before  the  American  Insti- 
tute of  Electrical  Engineers.  In  this  Paper  the  total 
capacity  of  prime  movers  in  tlio  I'liitcd  States  is  esti- 
mated at  ."^O.OOO.OOn  n.i>.  (»f  cour.se,  the  average  load  is 
fur  less.  and.  owing  lo  what  electrical  engineers  term  the 
"  divnsity  iMctor,"  IIm'  total  average  load  jirohahly  does 
not  e.vceed  one-third  or  one  i|uaiter  t)f  the  total  given, 
it  appears  that  in  the  United  States  the  aiiioiint  of 
[)Ower  used  is  doubled  in  about  every  10  years,  and  there 
is  a  corresponding  increase  in  coal  production,  railroad 
gro.ss  earnings,  freight  ton-mileage,  passenger  mileage  ami 
the  value  of  .agriciillural  ])i-odiicts.  Of  the  .•((>.( KMI.(HK)  ii.r. 
just  ineiitioneil  about  "Jli.OOO.ODU  II. I*,  is  produced  by  steam 
engines.  .'i.OOO.lMK)  ii.r.  by  water  motors,  and  8(M».(HK»  H.r.  by 
gas  and  oil  engines,  'i'lie  electric  motor  cannot,  of  cour.se. 
lie  regarded  as  a  prime  mover.  Iiiil  it  is  remarkable  that 
out  of  til.'  .".(I.IMIO.IKII)  111',  alioiit  !t.(MMI,(MIU  n.r.,  or  ."W 
|iri  mil  |.  ulilised  eleelneaJK.  'i'liis  liijnre  does  not 
inrlinle    ■•leeliic     |Mivve|     <;enei;ili'd     IM     isoi;ileil     |ilMnlN    Mild 

used  for  other  tiian  inaniifiietiii  iiig  purposes,  Whereas 
the  total  power  in  iisi'  is  doubled  every  10  years,  the  nlili.sa- 
lion  "f  eli'ctric  power  is  doubled  every  five  years. 

Tliw  rnpiiilv  incri'nsiiin  use  of  |)ower  leads^Mi.   I'itnam 
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to  iiu|uiie  as  to  the  natural  jtower  rosouiros  of  tlie  United 
States.  It  appears  that  the  water  power  tliere  available 
exceeds  ;?0,(HH),0(X>  H.P.,  and,  assuinin;!  that  a  certain 
amount  of  storage  is  provided,  lias  been  cstiniatcd  to  be  as 
hia;h  as  100,000,000  h.p.  In  the  event,  therefore,  of  the  coal 
supply  failing,  water  power  in  the  United  States  would 
be  sufficient  to  meet  the  demand  in  one  form  or  another. 
Looking  to  the  future,  Mr.  Putn.\m  suggests  that  the  ques- 
tion is  one  requiring  Government  regulation,  so  as  to  pre- 
vent waste  of  power  and  in  order  to  develop  tlie  natural 
resources  to  the  greatest  possible  extent. 

There  is  a  noticeable  tendency  at  the  present  time  for 
Governments  to  take  action  in  this  matter.  For  example, 
the  Canadian  Government  will  not  permit  power  to  be 
supplied  to  an  indefinite  extent  from  the  Canadian  Falls 
at  Niagara  to  consumers  on  the  American  side  of  the  Falls. 
The  Bavarian  Government  is  about  to  use  water  powei-  in 
that  country  for  railway  purposes,  and,  similarly,  the 
Swedish  Government  is  holding  a  tight  hand  on  Sweden's 
water  power.  There  is  a  certain  doubtful  wi.sdom  in  the 
view  that  posterity  has  done  nothing  for  the  present 
generation  and  that,  consequently,  this  generation  should 
do  nothing  for  posterity  ;  and  British  engineers,  when  they 
look  into  the  future,  mu.st  feel  a  certain  uneasiness  in 
realising  the  almost  total  absence  of  water  power  in  this 
country  to  supply  our  industrial  needs  as  our  national 
stores  of  mineral  wealth,  in  the  shape  of  coal,  diminish  in 
area  and  output.  We  may  entertain  the  pious  hope  that 
tidal  power  will  have  come  to  our  rescue  ere  the  period  of 
coalfield  exhaustion  arrives. 


OBITUARY. 


SIR  8AMUEL  CANNING,  Kt.,  C.E. 

The  death  occurred  on  Thursday  last,  at  the  age  of  85,  of  Sir 
Samuel  Canning,  upon  whom  the  responsibility  of  laying  the 
Atlantic  cat)les  of  1865,  \H(W.  and  1869  devolved.  Sir  Samuel 
was  a  pioneer  in  both  the  manufacture  and  submersion  of  the 
most  important  lines  of  submarine  telegraph  cables  from  their 
initiation  in  1850  to  the  end  of  the  last  century.  He  was 
among  the  first  of  Atlantic  cable  engineers,  and  was  successful 
in  the  laying  of  the  first  cable  of  1858.  To  his  skill  and  energy 
much  of  the  success  of  the  Atlantic  expedition  of  1866  was  due. 
It  was  Sir  Samuel  who  perfected  the  paying-out  and  the  re- 
covering and  grappling  machinery  for  that  cable  which  so 
materially  aided  in  its  successful  laying  and  the  recovery  of 
the  cable  lost  in  the  previous  year.  He  was  tlie  engineer 
connected  with  the  laying  of  the  cables  between  JCngland, 
Gibraltar,  Malta  and  Alexandria,  and  he  laid  other  important 
fines  connecting  up  sections  of  the  Mediterranean  .system.  He 
received  the  honour  of  knighthood  in  1866,  a  gold  medal  from 
the  Liverpool  Chamber  of  Commerce  in  Marcli,  1867,  and  later 
tli(;  insignia  of  the  Order  of  St.  .lago  d'Espada  from  the  King 
of  Portugal. 

Sir  Sanuu'l  was  the  son  of  Mr.  Rol)ert  Canning,  of  Ogbouiiie 
St.  Andrew,  Wiltshire,  was  born  in  I82."5,  and  was  educated  at 
Salisbury.  From  1845  he  was  engaged  in  civil  engineerinf;; 
work,  largely  coinieeted  with  railways,  and  especially  with 
extensions  to  the  (ireat  Western  Railway.  This  broujiht  him 
into  close  touch  with  pioneer  land  telegraph  operations.  In 
1850  the  development  .of  submarine  telegraph  enterprise 
engaged  his  attention,  and  he  applied  his  infienuity  to  the 
design  and  construction  of  cables  and  of  appliances  for  laying, 
buoying  and  picking  them  up  fi;om  deep  waters.  He  first 
a.ssisted  in  18.56  in  laying  the  cable  from  Cape  Breton  to  New- 


founilland,  and  next  year  was  one  of  the  chief  assistant  engi- 
neers to  Mr.  (afterwards  Sir)  Charles  Bright  on  the  construc- 
tion and  laying  of  the  lirst  Atlantic  cable.  1865  found  him 
engineer  to  the  Telegraph  Construction  &  Maintenance  Co.,  in 
whicii  capacity  he  superintended  the  manufacture  and  laying 
of  the  Atlantic  cables  of  1865  and  1866.  He  was  engineer-in- 
cliarge  in  connection  witii  the  recoveiy  of  the  1865  cable  on  the 
'■  (treat  Eastern,"  and  for  this  work  he  received  tin;  honour  of 
knighthood  from  Queen  \ietoria.  He  had  been  a  mendier  of 
the  Institution  of  Civil  Kn^iiiieers  since  1876. 

The  funeral  took  jjlaee  on  Tuesday  at  Kensal  (Jreen.  the 
first  ])art  of  the  service  beiiif;  held  at  the  Church  of  St.  Marv 
Abbot,  Kensington,  London.  The  chief  mourners  were 
Lady  Canning  (widow).  Miss  Canning  (dau>;hter)  and  Mr. 
Canning  (.son).  Others  present  included  Mr.  H.  Camiiuf; 
and  Major  L.  Canning  (nephews),  Mr.  G.  Canning,  Mr. 
H.  C.  Clifford,  Mrs.  YonnR,  Mr.  George  Sutton,  Mrs.  P.  Thomas, 
Mr.  Charles  Bright,  Mr.  F.  R.  Lucas,  Mr.  E.  Boutcher.  Mr.  C. 
Neate  and  Mr.  W.  A.  Hodfikinson  (New  Zealand).  The  ser- 
vice was  conducted  by  Prebendary  Pennefather  (the  vicar), 
assisted  by  the  Rev.  T.  H.  Masters,  vicar  of  East  Meon,  and 
a  nephew  of  the  deceased  knight. 


THB  DESIGN  OF  UNDBB6R0UND  MAINS  AND 
NETWORKS.* 

BY   .1.    R.    DICK,    B.Sc. 

{Continued  from  page  823). 

Siitiimary. — The  author  considers  the  general  design  of  a  low-tension 
network.  H.iving  determined  the  probable  positions  and  iimounts  of 
the  loads,  tlie  sections  of  conductors  are  .selected  in  accordance  with 
temperature  and  pressure  drop  limits.  Stepping  of  distributor  cables 
is  not  necessarily  advantageous.  Elasticity  of  networks  :  In  design- 
ing the  feeder  sj'stem  certain  methods,  here  given,  for  the  cuni|iositiun 
and  re.solution  of  currents  taken  from  distribulor.s  are  useful.  (Iraphical 
methods  are  considered,  and  a  law  for  determining  the  best  feeder  areas. 


The  small  saving  in  copper,  shown  theoretically  to  be  possible 
by  varying  the  cross-section,  may  not  be  practically  attainable. 
There  are  many  objections  to  it,  even  if  the  steps  are  compara- 
tively few  and  not  infinitely  numerous  as  the  formula  requires. 
The  primary  difficulty  is  to  provide  suitable  cross-sections 
from  the  standard  sizes  available,  not  to  mention  the  expense 
of  extra  jointing. 

Another  difficulty  arises  if  the  distribution  of  current  in  tlie 
network  Ls  altered.  It  sometimes  happens  that  a  feeder  has  to 
be  run  to  the  middle  point  of  a  long  distributor  a  considerable 
time  after  it  is  laid,  in  order  to  supply  an  iniexpected  demand 
for  current.  If,  unfortunately,  the  two  parts  of  it  had  origi- 
nally bern  tapered  down  to  zero  at  their  cutting  point  they 
would  be  rendered  entirely  unsuitable  for  distributing  the 
current  from  the  new  feeder,  for  it  is  axiomatic  that  the  dis- 
tributors meeting  at  a  feeding  point  ,-honld  In'ive  their  aggre- 
gate cro.ss-section  at  least  e(|ual  to  that  of  the  feeder.  In  an 
interconnected  network  it  is  im])o.ssible  to  guarantee  that  larue 
equalising  ciu'rents  may  not  How  in  the  di.stribntors,  as  this 
depends  on  the  variations  of  the  loads  and  pressures  in  different 
districts.  Were  their  cross-seetioTis  based  on  the  law  of  mini- 
mum volume  they  would  obviously  possess  little  value  as  equal- 
ising mains.  Nevertheless,  in  a  district  where  there  are  long 
distributors  terminating  at  a  natural  boundary  and  never 
likely  to  be  fed  from  both  ends  it  might  be  advantageous  to 
introduce  several  steps  in  the  sizes.  Where  the  svstem  is  in 
vogue  of  su])plying  distinct  feeding  areas  from  indi'|)endcrit 
feeders,  and  c()nse(|uently  the  distiibutors  are  not  intended  to 
be  connected  acro.ss  at  the  cutting  points  except  in  emer- 
gencies, it  might  also  be  permissible  to  have  graduated  con- 
ductors. Exciqit  in  rare  instances  the  disadvantages  would 
outweigh  any  saving  to  l)e  obtained  by  adhering  to  the  theoreti- 
fal  counsels  of  perfection  iiiqjlied  in  the  formula'. 

One  of  the  reasons  for  discussing  this  example  somewhat 
fully  is  to  show  that,  even  where  the  voltage  drop  is  fixed  by 
the  conditions  of   running,  there  is   scope   for   effecting  an 

•  Copt/right.  All  right.'!  of  reprotluction  are  reserved.  From  a  forth- 
coming book  by  Messrs.  J.  R.  Dick  and  F.  Fernie. 
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1  cononiy  by  selecting  suitable  cross-sections  for  the  conductors, 
so  that  the  fixed  voltage  drojj  is  divided  up  among  them  in 
certain  proportion?. 

If  the  feeding  points  are  given  the  whole  of  the  network  can 
b  spli  up  into  branches  fed  at  one  end  only,  by  the  useful 
approximation  of  assuming  the  line  of  demarcation  between 
any  two  feeder  areas  to  be  such  that  the  current  supplied  to 
any  installation  is  drawn  from  the  feeder  nearest  to  it.  In 
other  words,  the  cutting  points,  through  which  the  line  of 
demarcation  passes,  li?  midway  electrically  Ijetw^en  each 
feede  . 

A  further  assumption  is  obviously  embodied  in  thus  splitting 
up  the  network — i.e.,  that  the  feeding  points  are  all  regulated 
;  o  th  game  pressure,  and  consequently  there  are  no  equalising 
urreuts  flowing  from  one  feeder  area  into  another.  The  cross- 
cctions  of  each  of  the  branches  can  then  b?  calculated  from 
the  formula'  already  obtained,  in  all  of  which  it  was  understood 
that  the  full  load  currents  were  being  taken  from  the  mains 
when  the  voltage  drop  was  at  its  pennitti.d  maximum  value. 
As  uch  a  state  of  things  never  occurs  in  practice,  the  amount 
of  copper  in  1  he  mains  is  more  than  is  required  for  actual  work- 
ing, and  the  greater  this  margin  is  the  more  "  elasticity  "  is  the 
system  said  to  possess.  The  elasticity  fulfils  the  same  function 
as  special  regulation,  for  it  then  becomes  immaterial  what 
fractions  of  the  total  demand  may  be  in  use  simultaneously. 
The  distributing  mains,  in  contradistinction  to  feeders,  must 
all  be  self-regulating  by  the  possession  of  sufficient  elasticity. 
It  is  unnecessary,  however,  to  provide  for  a  perfect  elasticity 
whi'h  would  be  obtained  if  the  switching  of  the  /ull  load  on  or 
off  with  constant  feeding  jiressure  did  not  cause  a  drop  exceed- 
ing the  limit.  It  is  so  rare  to  have  all  the  connected  load  in  use 
at  one  time  that  the  elasticity  can  be  reduced  to  40  or  50  per 
cent,  of  i  s  perfect  value  without  serious  risk.  Various  means 
are  adopted  for  maintaining  the  elasticity  without  an  excessive 
amount  of  copper,  the  prin  ipal  one  being  to  interconnect  the 
network  so  that  the  lightly  loaded  parts  may  help  those  more 
heavily  loaded.  Feeders  arc  an  example  of  inelastic  conduc- 
tors as  broadly  considered  the  drop  of  pressure  in  them  ha ;  no 
effect  on  the  general  network-owing  to  their  being  regulated 
at  the  station  to/^  Ve  a  constant  voltage  at  their  fccciing  points. 
The  distinction  otcween  the  two  classes  of  conductors  will  be 
rendered  clearer  from  the  following  example. 

.Suppo.-;e  it  is  rec|uired  to  suj)ply  current  to  a  number  of 
large  consumers  .scattered  irregularly  over  a  district  wher,'  it 
is  ]ierniissil)le  to  run  overhead  wires,  or  underground  cables 
independently  of  the  street  plant  then  the  arrangement  require- 
iiig  1  ast  cojjpcr  would  be  that  in  which  each  con.sumer  is  con- 
nected by  the  shortest  route  direct  to  the  central  station.  The 
'  urrcnt  densities  in  each  conductor  can  also  be  fixed  at  their 
most  economical  values,  derived  from  Kelvin's  law.  If  they 
are  of  different  lengths  this  necessitates  a  special  regulation  for 
each  so  that  the  voltage  at  e.ich  consumer's  terminals  may  be 
the  fame.  In  order  to  show  that  such  a  svstcin  re(|uires  a 
minimum  weight  of  co|)per,  it  has  only  to  be  observed  that  any 
othe  ■  mode  of  sup|)lying  any  one  of  the  loads  from  the  central 
station  involves  going  round  two  sides  of  a  triangle  of  which 
the  dir  ct  feeder  would  form  the  third  side. 

Instead  of  an  ordinary  network  the  .system  would  be  reduced 
to  a  ct  of  indejiendent  feeders  radiating  Ircjm  the  station,  like 
tlie  lini's  of  a  telephone  exchange,  and  all  the  distributors  would 
lie  eliminate<|.  rrifoitunateiy,  this  ariangement .  involving 
the  minimum  of  copper,  might  not  be  the  cheapest,  as  the  total 
ien^'th  of  (•ai)le  i;iiil  (being  the  sum  of  all  the  feeders)  nii^ht  lie 
considerably  more  than  if  they  were  employed  witli  a  network, 
and  th  '  e.\|)ense  of  laying  them  might  c(junlerbalance  the 
nominal  saving  in  co])|)er. 

Such  a  systi'Ui  wotilrl  be.  iiniler  our  di-finition.  absolutely 
iiMliistic.  .\(Mie  o(  the  feeileis  could  assjst  cacli  other  in  the 
event  of  liuetUHlions  occurring  at  differeiil  points, and  the  only 
regulation  jxissiblc  would  be  by  a<ljusting  the  pressures  on 
individual  feeders  at  the  station.  An  alternative  method  <if 
dealing  with  tiie  sanic!  consumers  in  tin'  positions  given  wouhl 
be  to  connect  them  nil  to  one  distributing  main  large  enough  to 
prevent  the  drop  of  pressure  at  the  most  distant  exceeding  the 


prescribed  amount,  when  all  the  full  loads  were  on.  In  this 
case  the  elasticity  would  be  perfect  but  the  amount  of  copper 
required  would  be  very  heavy.  In  general  practice  where  a 
network  is  supplied  by  feeders  the  properties  of  both  classes 
of  conductor  are  utilised. 

From  the  formula  already  established  for  a  uniformlv  loaded 
distributor  radiating  direct  from  the  central  station  or  other 
point  of  su]i|ilv   it    will   be  seen   that   the  volume  of  conncr 

\  -Kv)  '"^'■^''""''^  as  the  cube  of  the  distance.  Thus  its  range  is 
severely  limited,  if  regard  is  given  to  the  capital  cost. 

In  this  case  the  effect  of  employing  one  or  more  feeders  can 
be  easily  demonstrated. 

If  /  be  the  original  length  supplied  direct  from  S  (Fi<;.  6)  and  if 
it  is  then  dividecl  in  two  and  the  further  portion  has  a  ifeeder  run 
to  its  mid  point  the  lelative  volumes  of  copper  in  the  two  arran"e- 
ments  illustrate  some  important  principles.  The  same  proviso 
as  to  the  total  droj)  at  any  point  not  exceeding  v  applies  to 
both. 

The  volume  of  copper  in  (1)  is  i^  . 

The  volume  in  (2)  will  depend  on  what  proportion  of  the 
voltage  drop  ('  takes  place  in  the  distrilnitor  b  and  feeder  F 


® 


if 


F 
Fig.  6. 

respectively,  but  it  can  be  shown  that  if  jc  is  spent  in  the  latter 
and  Iv  in  the  former  the  total  volume  is  a  minimum. 

Volume  of  the  section  «=rr.T7^, 

cP 

Volume  of  feeder  (carrying  current  Xcl) 

,  cl         „  cV 


cl' 


or  alto'iether  J       •  fl""  same  as  the  original  main  without  the 
*"  ■^Kf 

so-called  feeder. 

It  is  evident  that  both  feeder  and  distrilnitor  here  come 
under  the  definition  of  perfectly  elastic  mains,  and  the  result 
given  above  indicates  that  no  saving  in  volume  of  copper  can 
be  effected  by  using  an  elastic  conductor  as  a  feeder.  In  this 
particular  instance  there  would  be  a  positive  disadvantage  iu 
employing  a  feeder  owing  to  the  additional  cost  of  laying  it. 

If,  however,  we  make  the  feeder  inelastic  by  allowing  a  con- 
siderable \oltage  drop  in  it  and  provide  for  this  by  giving  it  a 
high  MM.F.  at  the  station  "bus-bars  and  by  suitaiile  regulation 
maintain  the  standard  pressure  at  the  feeding  point  a  great 
diminution  in  volume  of  copjier  is  the  lesult.  If  r,  in  the 
feeder  is  made  e(|ual  to  lie  and  the  full  dro])  r  is  allowed  from 
the  feeding  point  to  the  ends  ol  its  dist  ribulors.  the  total 
((i])]ier  becomes 

.c/' 

N'oluiie    a—  ,'„ 


\'obnne     li 
Nnhlinr    !•■ 


cl- 


Ki' 


or  altoL-'cther 


rl' 


TlieM'  a|)|iro\inuiti'  lignres  are  sufficient  to  show  that  by  the 
association  of  both  classes  of  conductor  an  enormous  saving  in 
the  amount  of  copper  enn  be  I'ffi'cterl,      The  onl\-  relative  i]\< 
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a(lvaiitaj;es  of  this  urraiif^oiiu'iit  an-  the  cost  of  the  ))o\vei- 
required  to  furnish  the  E.M.P.  lost  in  the  feeder,  and  the  trouble 
and  expense  of  re<;ulating  the  voltajje.  An  important  appli- 
cation of  this  simple  principle  is  seen  in  the  return  feeders  for 
tramways  which  are  uneconomical  for  their  purpose  unless  pro- 
vided with  an  auxiliary  E.M.F.  from  a  booster.* 

Before  studyiiif;  the  question  of  where  feeders  in  ireneral 
ought  to  he  placed  there  are  certain  useful  methods  for  the 
composition  and  resolution  of  currents  taken  off  distributors 
which  it  is  well  to  be  familiar  with,  as  they  are  freijueiitly 
rei|uired. 

Let  AH  be  a  distributor  supplied  at  both  ends  cither  direct 
from  two  feeders  or  as  an  interconnector  of  the  network  (Fig.  7). 
Its  cross-section  is  uniform,  the  total  resistance  being  R  and  the 
load  currents  and  resistances  measured  from  A  are  c^...r„  and 
rj...r„  respectively.  The  P.L).  between  A  and  B  which  arc 
supposed  to  be  at  different  jiressures  is  V,  —  Vg.  With  an 
irregularly  distril)Uted  load  like  that  indicated  one  of  the  essen- 
tials is  to  know  the  position  of  the  cutting  ])oint  where  the 
current  changes  its  direction  and  begins  to  be  supplied  from  B 
as  well  as  A.  This  is  obviously  the  point  of  maximum  drop  in 
the  conductor. 

For  the  purpose  of  the  investigation  any  point  such  as  Cj  can 
be  assumed  in  the  first  instance  and  the  current  flowing  in  the 
distributor  between  C[  and  Co  called  r. 

c,  R  c, 

V,A 


- —    fj — Jc 


Fki.  7. 

Then  C^,  that  part  of  the  total  current  supplied  from  A 

=Ci+^ (1) 

and  at  the  point  B  C2=c„+c„.,+    .  .  .  c^  — x    .     .    (2) 

As  the  drop  from  I'ither  end  has  to  lie  the  same  at  the  cutting 
point — 

^'i  —  Ci'''-^i'-'='^o  —  c„(R  —  r„)  —  c„  ,(R  — r„  ,).... 

and  V,=V.,-R;c,+c,.|  .  .  .  (c^-x)^  +c,/„  +  c„,,r„_, 

.  .  .  +C2r2  +  c^r^. 
Siiijstituting  from  (2) 

R  R    ' 

"' -        R  R     ■ 

Instead  ol  dealing  with  the  individual  currents  (\  .  .  .  c„  their 
resultant  can  be  found  from  a  similar  formula  to  that  for  finding 
a  ma  s  centre.     If  R,  is  its  distance  from  A 

V  "(ir) 
Rj  =  — '-.      ,  taking  nuiments  about  .A, 


id 


2c 


and 


-  "(cr) 
R,,=    \.       ,  taking  moments  about  I?. 


In  the  above  equations,  in.stead  of  -^"cr  the  e()uivalent 
R,l\"c  can  be  used  without  altering  the  values  of  C,  and  (',. 
This  proves  that  the  rc-ultant  can  be  taken  instead  of  the 
individual  currents  without  any  influence  on  the  network 
bevond  .V  and  B,  and  even  if  these  points  are  at  different  volt- 
ages the  expression  for  C^  and  Cj  can  be  written  in  the  forms 

V.,-V  R, 

^°-~      R     +       R' 

C,=^-l^^+C.|^  where  C=Vc. 

If  the  voltage  is  the  same  at  each  end  V2  =  V'l,  and  the  values 
*  See  Paper  by  ilr.  H.  F.  Parshall,  Proc.  Inst.E.E.,  June,  1898. 


of  Co  and  (',  are  inversely  pro|i(]iliiinati'  tci  their  distances  from 
the   resultant  point.     If 

R     "       R 

there  would  be  no  conipnuent  cLurent  fr(jm  15  and  ('^  -C 

This  simply  means-that  the  whole  of  the  current  taken  by 
the  consumers  is  supplied  from  A  and  the  P.U'.  between  the 
two  points  A  and  B  is  that  caused  by  the  load  currents  acting 
from  A  onlv.  The  rule  mav  be  stated  generally  as  follows  : 
The  current  entering  one  end  of  a  distrii)utor  fed  at  fjoth 
ends  at  difTerent  pressures  mav  be  coTisidered  as  made  up  of 
two  parts.  The  one  j)art  is  the  component  of  the  load  currents 
and  the  other  is  the  current  which  would  (low  in  the  distributor 
if  its  ends  were  maintained  at  the  actual  IM).  without  any  of 
the  load  euirents.  This  rule  embodies  the  principle  of  what 
has  been  called  the  superposition  of  currents  and  it  is  of  great 
use  in  the  analysis  of  networks,  as  will  be  seen  later.  The  cut- 
ting point  or  point  of  minimum  voltage  is  found  by  subtract- 
ing tlie  various  load  currents  c,,  c.,,  &c.,  from  Cj  until  the  difte- 
jence  becomes  negative.  The  point  where  this  occurs  is  always 
at  one  of  the  loads  and  the  proportions  of  it  supplied  fiom  A 
and  B  respectively  are  given  by  the  above  method. 

For  instance,  if  in  the  figure  the  components  are  Cj  =  31  and 
Co  =  39,  the  cutting  point  will  be  at  K,  and  the  proportion  fed 
from  A  of  the  load  of  f(t  amperes  is  31  — 20  — 5  =  6,  and  from  B 
is  39-10-10-15=4. 

The  point  where  the  resultant  current  acts  and  the  cutting 


31       20        5        'U 


Fi.:.  8. 


jjoint  are  not  coincident  unless  the  loads  are  equal  and  equally 
spaced.  If  a  number  of  consumers  on  the  .same  main  are  to 
be  fed  bv  one  feeder  only  its  best  position  is  obviously  where 
the  resultant  current  would  act.  As  the  drops  to  the  farthest 
load  on  each  side  of  it  are  equal  they  have  minimum  values, 
and  the  sections  of  the  distributors  are  the  smallest  jiossible. 
This  will  be  apparent  when  it  is  remembered  that  a  displace- 
ment of  the  feeder  from  this  position  involves  a  greater  drop 
on  one  side  than  formerly,  and  provision  must  be  made  for  this 
drop  l)y  increasing  the  voltage  at  the  feeding  point. 
(To  be  conlinticd.J 


POWER  SUPPLY  AND  ITS  EFFECT  ON  THE  INDUS- 
TRIES OF  THE  NORTH  EAST  COAST.* 

BY  C.  H.  JIEKZ. 

Siimiiiari/.—TYic  uutlior  describe.s  the  extensive  system  of  electrical 
power  sujiply  in  the  counties  of  NorthumberliiMil  :iiul  Durliain  anil  the 
extent  of  its  application  in  shipyards,  enffineerinii  works,  roUingniills 
and  coal  mines.  He  then  discusses  the  possibilities  of  utilising  the 
"  wa.ste  energy  "  from  coke  ovens  and  blast  furnaces,  and  shows  that 
this  can  best  be  done  in  co  operation  with  a  power  company.  In  this 
connection  he  summarises  wh.\t  h.is  already  been  done  by  tlie  New- 
castle and  Duiliam  power  companies  and  gives  drawint];s  showinj;  the 
arrangement  of  the  generating  stations. 

The  author  first  summarises  the  nature  and  extent  of  the  staple 
industries  of  the  north- east  coast,  and  refers  to  Fig.  1,  showing 
the  district  served  by  the  north-east  coast  power  compiinies. 
Particulars  of  the  Carville  station  (described  in  The  KUrtriiian, 
Vol.  LIII.,  p.  424  ct  sc<i)  follow  and  of  the  growth  of  the  system  of 
mains.  The  companies  cnncerncd  in  the  supply  are  the  Newcastle- 
upon-Tyne  Electric  Supply  Co  ,  the  Durham  Electrical  Power  Eistri- 
bution  Co.  and  the  Cleveland  &  Durham  Electric  Power  Co.  The 
unity  of  policy  and  uniformity  of  system  on  the  part  of  these  three 
companies  have  been  secured  by  working  agreements.  The  follow- 
ing tables  give  particulars  of  the  various  generating  stations  and 
transmission  systems.  The  plant  instilled  represents  about  one - 
ninth  of  the  total  in  the  public  supply  stations  of  the  United  King- 
dom. The  development  has  been  delayed  by  the  aUerations  neces- 
sary at  each  amalgamation,  due  to  different  frequencies,  &e.,  but 

*  Abstract  of  a  Paper  read,  on  Wednesday,  at  the  meeting  of  the 
Iron  and  Steel  Institute  at  Middlesbrough. 
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it  was  felt  to  be  better  to  sacrifice  sotuelhing  for  the  sake  cf  uni- 
formity. The  work  of  unification  lias  now  been  completed  and 
nine  small  uneconomical  generating  stations,  not  mentioned  in  the 
table,  have  been  shut  down. 


Particulars  of  Generating  Stations. 

Power  station. 

T.vpe. 

Coal-fired 

Coal-fired 

Coal-fired 

Coal- tired 

Coal-tiretl 

Waste-heat 

Waste-heat 

Waste-heat 

died      

H.P.  of  'plant 
installed. 

Voltage.* 

Carville 

56,000 
13,000 
6,8C0 
8,000 
a,  500 
6,650 
4,000 
3,000 

101,950 

30,000 

3.3:0 

1,300 

31,600 

135,550 

6,000 

Pliihidelohia       

6,0C0 

tNeptune  Bank  

6,000 
12,000 

tHebburn 

Weardale 

Newport   

Blaydou    

Capacity  of  plant  inst 

JDunston 

jBankfoot    

JTeesbridge    

Capacity  of  plant  unc 
Total  ... 

6,000 
3.000 
3,000 
6,000 

Coal-fired 
Wa.stK-heat 
Waste  heat 

er  constiuctiuii.. 

6,0C0 
3,000 
3,C00 

Main  Transmission,  and  DistribtUion  Networks 


Main  trunk  system 


Main  high-tension  power 

distribution  system  — 

Tyne&  North  Dur-( 

ham  area  ...  \ 

Tees  .area 


Power  supply    .. 
Railway  supply.. 


Lighting    supply    (and  | 
small  motors)  'i 


3  phase 
40  cycles 


3  phase 

40  cycles 

3  phase 

40  cycles 

3  phase 

40  cycles 

Continvious 

current 
Continuous 

current 

and  3  phase 

40  cycles 


20,000  volts 

6,00j  volts 

12,000  volts 

3,000  and 
440  volts 
600  volts 

480  and 
240  volts 
440  and 
250  volts 


Underground  and 
overhead 


Underground  and 

overhead 
Underground  and 

overhead 
Underground  and 

overhead 
Third  rail 

Three  wire 

Four  wire 


A  factor  invariably  of  vital  importance  in  the  production  of  cheap 
current,  whether  by  a  public  company  or  by  a  private  manufac- 
turer, is  the  capital  expenditure  per  useful  horse  power  of  plant. 
This  decreases  as  the  size  of  plant  grows,  while  the  running  effi- 
ciency at  the  same  time  increases.  The  local  conditions  governing 
power  supply  in  this  district  are  :  (1)  The  low  price  of  coal,  enabling 
manufacturers  to  produce  power  themaclves  at  relatively  low  rates. 
(2;  The  fact  that  the  manufacturers'  works  are  mostly  of  consider- 
able size — i.e.,  their  individual  electrical  requirements  are  large. 
(3)  The  existence  of  large  quantities  of  potential  energy  in  the  form 
of  waste  heat  and  combustible  gas.  The  first  and  second  conditions 
have  been  met  by  the  power  companies  in  erecting  their  main 
generating  stations,  (a)  taking  full  advantage  of  the  best  coal  and 
water  facilities  available,  (h)  installing  plant  of  capacity  much  in  ex- 
cess of  that  which  anj' individual  manufacturer,  however  large,  could 
adopt,  ((•)  by  catering  for  all  classes  of  consumers,  thereby  securing 
a  diversity  of  load  with  a  resulting  constancy  of  output,  and  so 
utilising  the  plant  installed  to  the  best  possible  advantage.  These 
factors,  combined  with  the  employment  of  a  liighly  skilled  technical 
HtafT  and  attention  to  numberless  relatively  minor  details,  liavo  re- 
sulted in  securing  an  ctliciency  of  production  mucli  greater  than 
that  practicable  to  any  manufacturer  producing  power  merely  as  an 
auxiliary  to  his  main  business.  This  is,  after  all,  an  age  of  specialisa- 
tion, and  the  production  of  electricity  from  coal  at  a  mininunn  of 
cost  presents  opportunities  f  r  the  highest  technical  skill  and  for 
unremitting  vigilance. 

Kricnl  iif  I'liiucr  Siipidii. — Power  supply  in  this  district  began  on 
the  north  bank  of  the  Tyno.  It  has  naturally,  thoroforp,  reached 
its  highest  development  there,  and  although  even  in  this  section  of 
the  area  it  is  only  seven  years  old,  there  is  at  the  present  moment 
not  a  single  llrui  of  sliipbuildcrs  or  engineers  on  the  north  bank  of 
the  Tyno  msido  the  power  company's  area  of  suppl>  whu-h  does  not 
take  '.).")  per  cent,  of  its  power  from  tlie  company,  the  remaining  ."i 
per  cent,  bfing  produced  from  sinall  gas  engines  or  from  boilers 
tired  with  scrap  wood.  (In  the  south  bank  of  the  Tyno  progress 
has,  sincn  power  supply  Htartcd,  jjeen  <'(|Ually  rapid,  wliile  in  the 
Tees  area,  altliougli  the  jiowcr  company  only  began  operations  in 
.Inmuiry  of  last  year,  they  Iiave  already  connected  over  '20,00(1  u.v. 
of  niotorg. 

The  credit  of  electrifying  the  Nowcastlc  suburban  railways  la,  of 
courHC,  duo  to   the  enterprise  of  the   Norlli-MaBtorn   Kailway  Co., 

■  The  current  goncratcrl  is  in  all  ciwos  tlirecplinso  at  u  frequency  of  40. 
1  "  Mlanfl  bv."  I  Under  construction. 


but  the  fact  that  they  were  the  first  important  English  railway  to 
electrify  a  portion  of  I  heir  system,  and  that  they  purchased  the 
necessary  electricity  from  the  power  company,  shows  that  the  avail- 
ability of  cheap  power  is  an  advantage  not  only  to  manufacturers 
but  to  the  public  generally  in  facilitating  the  introduction  of  elec- 
tric traction.  Since  the  electrification  of  the  Newcastle  system  the 
train  service  has  been  more  than  doubled  and  the  schedule  speed 
improved  by  20  per  cent.  A  comparison  with  other  cities  at  home 
and  ab'oad  shows  that  no  other  town  of  similar  pojnilation,  or 
indeed  having  twice  the  population,  has  so  extensive  an  electrified 
railway  system  and  so  frequent  a  suburban  service,  and  this  has,  of 
course,  resulted  in  a  large  increase  of  travel. 

There  are  now  four  new  electrically  driven  rolling  mills  being 
installed  in  this  area — two  by  Dorman,  Long  &  Co.,  one  by  the 
Bowesfield  Steel  Co. ,  and  one  by  a  new  company  now  being  formed. 
The  electricity  for  these  will  be  purchased  from  the  power  com- 
pany, so  that  in  this  direction  also  power  supply  has  faciUtated  new 
developments. 

The  supply  of  electricity  to  coal  mines,  beginning  as  it  did  not 
more  than  four  years  ago,  has  not  reached  the  same  stage  of 
development  as  in  the  case  of  other  industries,  though  col- 
lieries having  an  output  of  some  8,000,000  tons  per  annum  are 
taking,  or  are  arranging  to  take,  practically  their  whole  supply 
from  the  power  companies.     This  supply  will  include,  among  other 
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apparatus,  winders  of  1,600  n.i'.  each:  and  it  would  appear  that 
the  supply  of  electricity  to  coal  mines  is  likely  to  be  of  oven  greater 
magnitude  tlian  tlio  supply  to  shipbuilding  and  heavy  engineering 
works.  An  estimate  shows  that  the  collieries  of  Northimihorland 
and  Durham  burn  for  their  own  power  rciiuircinents  about '2, .'1011,000 
tons  of  coal  per  annum  ;  the  same  power  could  bo  provided  elec- 
trically in  a  large  central  power  station  at  one  (juartcr  the  above 
consuiiiptioii. 

Summarising  prosint  results,  tln'  three  power  companies  are  now 
responsible  for  the  supply  of  current  to  SO  miles  (single  track)  of 
electrified  railway,  four  tramway  systems,  the  lighting  in  towns 
having  populations  aggregating  over  70(l,O(M,  motive  power  to  the 
extent  of  H."i,000  11. r., and  pleotro-chemical  works  of  over  1'2,()00  11. i-. 
The  last  named  are  now  industries  attracted  to  tlio  Tyno  solely  by 
cheap  power  supply,  and  there  is  every  indication  that  tlioir  number 
will  in  future  he  largily  increased. 

Siniilim  or  "  U.i.v/-  '  i:nn(]ii  from  Cohr  (liriisinKl  /?',i,/  /■■»)•- 
nacef.  This  is  pcrhapB  the  most  interesting  section  of  the  problem, 
and  one  wliich  it  is  not  too  much  to  say  is  also  of  considernlde  national 
importance.  The  counties  of  Nortliumherland  anil  lliiiham  and 
the  North  Hiding  of  Yorkshire  last  year  produced  together  V,S0(1,0(HI 
tons  of  coke.  The  bulk  of  this  was  made  in  the  older  l^neliioned 
beehive  oven,  but  the  retort  type  of  oven,  by  virtue  of  the  increased 
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coke  yield  and  of  the  recovery  of  the  by-products,  is  making  rapid 
progress,  and  it  can  be  proved  that  were  the  wliole  of  the  above 
coke  output  produced  in  retort  ovons  there  would  be  available 
waste  gas  and  waste  heat  capable  of  developing  over  l;J0,000ii.l>. 
continuously,  if  used  under  boilers,  or  probably  rather  less  than 
twice  this  amount  or,  say,  2r)0,000  n.r. — if  the  gas  were  used  in 
gas  engines.  The  blast  furnaces  form  a  second  but  less  important 
potential  source  of  power.  In  evidence  given  before  the  Koyal 
Commission  on  Coal  Supplies  it  was  estimated  that  if  gas  engines 
were  used  exclusively  for  power  purposes,  then,  after  the  require- 
ments of  the  stoves  and  blowing  engines  had  been  met,  there  would 
still  be  available  from  the  Cleveland  furnaces  a  supply  of  surplus  gas 
equivalent  to  01 ,000  h. p.  continuously.  Financial  and  other  prac- 
tical considerations  definitely  limit  the  pace  at  which  progress  can 
be  made  in  the  utilisation  of  this  "  waste  heat,"  and,  especially  in 
the  case  of  blast  fui-naces,  greatly  reduce  the  amount  of  power 
immediately  available  ;  whilst  the  many  estimates  made  are  mis- 
leading. 


K  W 
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2. — EsTiMiiEu  DiiLY  Output  .iXD  Lo.iu  Curve  of  W.^ste  He.vt  Station  at  Crook 


Dealing  first  with  the  waste  energy  from  coke  ovens,  these  are 
widely  scattered  throughout  the  county  of  Durham,  and  are  for  the 
most  part  at  relatively  long  distances  from  the  populous  centres. 
The  gas  might  be  piped  to  some  central  point,  as  is  the  practice  fol- 
lowed in  America  with  natural  gas,  but  there  would  have  to  be  in- 
stalled an  expensive  compressing  plant.  Further,  there  is,  in  addi- 
tion to  the  gas  given  oft"  from  the  coke  ovens,  a  certain  quantity  of 
waste  heat  which  can  only  be  utilised  locally  under  boilers  ;  and  in 
no  calculations  which  the  author  has  made  has  he  been  able  to  es- 
tablish a  case  for  the  transmission  of  gas  for  power  purposes  as 
against  the  alternative  of  converting  the  gas  into  electricity  and 
transmitting  the  power  in  ihis  form. 


Pease  &  Partners'  installation  at  Crook,  shows  the  advantage  of 
co-operation  very  strikingly.  It  will  be  seen  that  the  area  of  the 
rectangle  enclosed  between  the  top  line  and  the  base  (shown 
hatched)  represents  the  total  amount  of  power  available,  that 
"hatched"  (but  not  shaded)  the  requirements  of  the  colliery 
owner,  and  that  "cross-hatchel  "  the  amount  disposable  had  the 
colliery  owner  put  in  his  own  plant  independently  and  been  able  to 
find  a  purchaser  ;  it  also  assumes  that  the  outside  purchaser  had 
approximately  the  same  load  curve  as  the  colliery  owner  himself, 
which  is  a  reasonable  assumption,  unless  the  power  be  transmitted 
long  distances,  as  the  only  users  of  power  in  the  vicinity  of  coke 
ovens  are  other  colliery  owners.  The  area  shaded  grey  represents 
the  surplus  power  actually  used  under  the  co-operative  arrangement. 
It  is  more  difficult  to  get  out  so  typical  a  curve  in  the  case  of  blast 
furnaces,  as  the  conditions  vary  so  widely.  Capital  charges  are 
invariably  the  controlling  factor  in  the  total  cost  of  electricity,  and 
the  question  raised  above — namely,  whether  it  is  commercially 
sound  for  ablastfurnace  owner  to  co-operate  with  a  power  company 
or  not — can  only  be  decided  in  each  individual  case 
after  full  consideration  of  the  capital  outlay  involved, 
the  amount  of  spare  plant  that  has  to  be  provided 
and  the  degree  of  coincidence  between  supply  and 
demand. 

The  power  companies  in  this  district  having  their 
transmission  cables  interlacing  the  entire  industrial 
area,  and  being  in  a  position,  with  their  large  load 
already  developed,  to  utilise  any  amount  of  elec- 
tricity whenever  and  wherever  produced,  are  arrang- 
ing for  waste-heat  stations  at  different  points, 
turning  all  the  electricity  so  produced  into  a  com- 
mon network  from  which  the  colliery  company,  the 
coke-oven  owner  or  the  blast-furnace  owner  can 
purchase  any  amount  he  may  require,  all  spare 
plant  and  all  plant  to  deal  with  exceptional  peak 
loads  being  kept  at  the  main  central  coal-fired 
station,  t^uch  a  policy  applied  to  other  commodities 
is  as  old  as  the  hills  ;  it  began  in  the  most  primitive 
market  when  a  producer  gave  his  raw  material  and 
received  in  exchange  manufactured  articles,  but,  so 
far  as  the  author  is  aware,  this  is  the  first  time  it 
has  been  extensively  applied  to  electricity,  although 
the  principle  so  applied  is  equally  sound,  and  it 
appears  that  only  in  this  way  is  it  possible  to 
conserve  the  full  national  value  of  the  energy  now 
being  wasted. 
Brief  Outline  of  Work  alreadi/  Done. — To  summarise  briefly  the 
work  which  has  already  been  done  in  the  utilisation  of  surplus 
power,  the  first  co  operative  arrangement  made  by  any  of  the 
power  companies  was  brought  about  by  the  initiative  of  the  owners 
of  the  Priestman  Collieries,  and  resulted  in  the  erection  of  the  power 
station  at  Blaydon  in  190.5.  At  the  present  moment  the  three 
power  companies  have  at  work  or  in  hand  five  waste  heat  stations, 
three  in  connection  with  coke  ovens  and  two  in  connection  with 
blastfurnaces.     Additio;ial  stations  are  under  consideration. 

It  will  be  remembered  that  as  regards  the  Cleveland  blast  fur- 
naces the  calculations  quoted  dealt  with  the  surplus  available  on 
the  basis  of  the  gas  being  utilised  in  gas  engines,  but  the  adoption 
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Fio.  3.— Sectional  Elevaiion  of  Baxkfoot  Waste  Heat  Statiom. 

tion  of  ihe  site  the  engine- house  is  arranged  nt  an  .tiii;!"  of  about  75°  to  the  boiler-house. 


Owing  to  the  configur 

In  all  cases  investigated  by  the  author  it  has  been  found  that  a 
greater  profit  will  accrue  to  the  coke-oven  owner  by  co  operating 
with  a  power  company  than  by  proceeding  on  independent  lines. 
There  are  three  reason's  for  this  :  (1)  When  a  private  owner  erects  a 
generating  plant  independently  he  must  instal  some  reserve  or  spare 
plant,  with  a  consequent  heavier  outlay  of  capital  than  is  necessary 
to  a  power  company,  which,  possessing  a  coal-tired  station,  need 
instal  no  spare  plant  in  any  of  their  waste-heat  stations.  (2j  This 
necessity  of  putting  down  spare  plant  results  in  smaller,  and  there- 
fore more  expensive  and  less  efficient  plant.  (3)  The  power  com- 
pany, having  a  market  for  current  many  times  greater  than  the 
output  of  any  individual  waste-heat  station,  can  run  such  a  station 
continuously  at  maximum  output,  so  utilising  completely  all  the 
current  that  can  be   produced.     Fig.  2,  which   refers  to  Messrs. 


of  gas  engines  to  the  exclusion  of  all  other  types  of  prime  mover 
still  lies  some  distance  in  the  future,  and  in  the  majority  of  cases  in 
Cleveland  it  is  found  that  steam  blowing  engines  are  used,  and  that 
after  the  requirements  of  the  stoves  have  been  met  the  gas  is  prac- 
tically all  expended  in  raising  steam  to  supply  these  blowing 
engines.  To  free  any  substantial  quantity  of  gas  for  outside  power 
users  would  involve  therefore  the  substitution  of  gas  engines  for  the 
existing  steam-blowers.  Considerations  of  capital  expenditure 
usually  forbid  this  course,  and  had  it  not  been  for  the  genius  of  Mr. 
Parsons,  whose  exhaust  steam  turbine  provides  anotlier  effective 
though  less  ambitious  way  of  dealing  with  the  situation,  the  Cleve- 
land furnaces  could  not  be  regarded  by  a  power  company  as  an  im- 
mediately available  source  of  energy. 

In  this  connection,  as  capital  outlay  controls  so  completely  the  cost 
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of  electricity,  and  as  exhaust  steam-turbines  are  so  dependent  on  a 
high  degree  of  vacuum  for  efficiency  (at  '26  in.  they  consume  50  per 
cent,  more  steam  than  at  29)  it  is  perhaps  not  always  easy  to  jus- 
tify the  policy  of  installing  small  exhaust  steam-turbines  inland  in 
conjunction  with  an  intermittent  supply  of  steam  such  as  that  from 
a  colliery  winding-engine,  as  this  involves  a  cooling-tower  and  a 
regenerator  with  a  consequent  poor  vacuum  and  high  capital  outlay. 
The  author  gives  diagrams  of  typical  waste  heat  stations.  The 
Newport  station,  at  Messrs.  Samuelson's  and  the  Teesbridge  station 
are  exhaust  steam  stations,  the  Weardale  station  at  Spennymoor  is 
driven  by  coVeoven  gas,  while  the  Bank  foot  station  at  Crook  (see 
Fig.^S)  will  derive  its  energy  chiefly  from  waste  heat  from  coke- 


ovens.     The  Blaydon  station  also  utilises  waste  heat  and  gas  from 
coke-ovens. 

It  has  lately  become  the  fashion  to  argue  that  the  resources  of 
Great  Britain  have  been  developed  on  less  scientific  lines  than  those 
either  of  Germany  or  of  America.  The  author  thinks,  however, 
that  the  persons  urging  these  views  are  in  the  majority  of  cases 
omitting  to  give  full  weight  to  local  conditions  The  fact  that  the 
connections  to  the  local  power  companies'  systems  have  recently 
been  increasing  at  the  rate  of  20,000  h.p.  per  annum  appears  to  him 
to  prove  fairly  conclusively  that  manufacturers  on  the  North  East 
Coast  are  quick  to  avail  themselves  of  new  developments  or  of 
additional  facilities. 


THE  PROPOSED   ELECTRIFICATION   OF  THE   MEL- 
BOURNE SUBURBAN  RAILWAYS. 

(Concluded  from  jyage  920.) 

Fi".  1 ,  herewith,  is  a  nwp  showing  (he suburban  sjstem  of  the  Victorian 
railways.  

System  of  Electric  Tractinn  Recommended. — To  decide  upon  the  system 
of  electrical  traction  most  suitable  for  the  operation  of  the  Melbourne 


Systems"  and  "  Overhead  Wire  Syst«m.s."  The  former  comprise:  (1) 
Unprotected  third  rail  with  continuous  current  at  low  or  medium  pres- 
sure. (2)  Protected  third  rail  with  continuous  current  at  low  or  medium 
pressure.  (3)  Protected  third  rail  with  continuous  current  at  high  pres- 
sure (1.200 volts  or  over).  And  the  latter  systems:  (1)  Overhead  wire 
with  oontmuous  current  at  high  pres.sure  (1.200  volts  or  over).  (2) 
Three-phase  alternating  current  at  high  pressure  (3.000  volts  or  over), 
using  two  overhead  wires  for  each  track.  (3)  Overhead  wire  with 
single-phase  current  at  extra  high  pressure  (6.000  to  10.000  volts). 

Before  Jlr.  Jlerz  visited  Melbourne  he  w'as  able,  with  the  data  furnished 


Fli:.   1.  -  M.M'  SmiiWINc^   .MkI.IIOIKNK  S:  lUUIlAN  Haii,"  w  - 


suburban  railways  involveH  a  discussion  iiol  imly  nf  ibc  kinds  of  clcilrii' 
current  to  be  ({cMcnili'd  by  the  power  »lalinn  anil  iiillcrtcil  liy  tln'  ludviui; 
IriiiliH,  lull  iiIko  of  the  mi'lliod  lo  he  iidoplrii  for  ronvcying  the  i  umnt  In 
the  trniiiH.  The  systcni  rho.Hcn  must,  iu  any  i'liMc,  be  Huitablc  for  c-xtcn- 
»ion  to  deiil  widi  Ihr  whnlr  of  the  Hul>url>an  railwiiy.'!.  It  may  be  useful 
to  refer  briedy  lo  the  ibllcrcnl  »y"lcmK  whirh  might  be  conxideied  for 
Bucli  a  Hchrine  ;   these  nmy  lie  rnnvmieully  grouped  ns  "  Cnmliii'lor  Kail 


by  the  Klectrilication  committee,  to  make  general  estiuialcH  of  how  each 
syslcm  woulil  work  mil  from  a  linanrial  pnini  of  view  for  Ihe  Victorian 
railways,  both  as  regards  i-apitiil  i'mhI  aiitl  <>|>r'raling  expenses.  .Siiifo  hi'' 
visil  he  has  been  able  In  make  a  more  dclaili'd  ami  exact  invesljgntiim  in 
the  light  of  his  knnwirdgo  of  the  local  conditions.  .As  the  investigation 
proi-ceded.  and  the  iMiiiditions  lo  be  met  with  on  Ihe  system  were  fully 
realised,  it  was  cnn»idei'ril  thai  all  the  sy»t<>ms  mighl  Iw  put  on  oiu'  siile 
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with  the  exception  of  the  iinpioteited  third-rail  system,  the  (iroteeteil 
eondiietor  rail  system  and  the  sin^lepliase  overhead  wire  system. 

Mr.  Jferz  is  not  prepared  to  reeoinmeiui  the  hi^h  tension  e<mtinnoiis 
current  system  on  aecount  of  the  extra  eoniphe.iiion  and  cost  of  the 
equipment  of  the  trains  themselves  compared  with  the  continuous  cur- 
rent system  at  lower  voltage.  Pressures  of  I. (Kill  volts  and  over  are  not 
suitable  for  use  with  a  conductor  rail,  and  if  used  with  oviM-head  wires 
the  system  docs  not  compare  favoiiralily  with  the  single  phase  system 
for  railways,  such  as  those  at  .McUioiune.  The  Ihreepliase  system  is 
specially  suited  to  long  runs  and  for  lii-avy  gradients,  liul  is  mil  the  hcsl 
for  <i  siihurhan  service.  I'hoice,  therefore,  licromi's  restricted  to  (I)  the 
unprotected  third-rail  system  at  lilKI  volts.  (2)  llu>  protected  conductor 
rail  system  at  S(MI  volts,  and  (3)  the  single-plia.se  high-tension  system  at 
lO.tXKI  volts. 

The  calculations  show  that  a  protected  conductor  rail  system  with  a 
voltage  of  SOO  has  many  advantages  over  the  unprolccted  third-rail 
.system  at  a  lower  vollage,  from  holh  linamial  and  operation  points  of 
view.  Although  the  luiprotcctcd  third-rail  system  has  hceii  operated 
with  great  success  both  in  Pingland  and  abroad,  and  allbiuigb  the  acci- 
dents from  shock  have  been  remarkably  few  even  in  a  country  like  Eng- 
land, where  for  a  large  part  of  the  year  the  grouiul  is  more  or  less  saturated 
with  moi.sture,  there  is  no  doubt  as  to  the  superiority  of  the  protected 
conductor  rail  .system  even  in  a  climate  like  that  in  Melbourne.  When. 
in  addition,  it  is  found,  as  is  here  the  case,  that  an  800  volt  protected 
conductor  rail  system  can  be  installed  for  considerably  less  money  and 
will  operate  at  a  higher  ethciency  on  aecounl  of  ibc  lower  losses  in  the 
conductor  rails  and  track,  Mr.  llerz  has  no  hesitation  in  recommending 
it  in  preference  to  any  unprotected  third-rail  .system,  even  under  the 
particularly  favourable  conditions  of  track  and  climate  existing  in 
Melbourne.  For  the  Melbourne  suburban  railways,  therefore,  it  comes 
down  to  a  choice  between  the  S(KI  volt  continuous  current  protected 
conductor  rail  system  and  the  single-phase  overhead  wire  system. 
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The  single-phase  system  shows  advantages  over  continuous  current 
for  long  lines  with  a  comparatively  infrequent  service.  At  Melbourne, 
however,  the  traffic  on  the  main  lines  is  so  extremely  small  that  their 
electrification  cannot  be  contemplated,  and  therefore  there  is  no  object 
in  sacrificing  the  efficiency  of  the  suburban  service  by  considering  the 
pos.sibilities  of  another  system  suitable  for  main  line  working  as  well. 

It  has  been  claimed  that  even  for  such  suburban  railways  on  which 
there  is  a  frequent  service  the  :iinglc-pliase  system  shows  very  consider- 
able advantage  in  first  cost  (ompiicd  with  the  continuous-current  s>stenc. 
This,  however,  has  not  proved  to  be  the  case  after  having  worked  out  in 
detail  the  cost  of  dealing  with  the  Melbourne  suburban  (raffi<-.  for  not  only 
would  the  overhead  lines  be  very  much  more  costly  than  has  frequently 
been  stated  to  be  the  case,  but  the  additional  cost  of  the  large  number  of 
train  equipments  required  would  practically  bal.ance  th<'  extra  expendi- 
ture on  the  sub-stations  required  in  the  case  of  the  continuous  current 
system  ;  in  fact,  the  very  coni])lcte  investigatitm  which  was  made  into 
the  first  cost  of  providing  the  electrical  c(iuipment  for  the  .Melbourne 
suburban  railways  has  confirmed  the  opinion  as  to  the  relative  lirst  cost 
of  the  two  systems  which  Mr.  Merz  had  fornu-d  in  investigating  similar 
problems  for  the  other  suburban  railways.  In  the  case  of  Meliiourne, 
it  is  only  when  including  very  Uuig  and  sparsely  populated  lines,  such  as 
the  Frankston  branch,  to  which  in  any  case  Mr.  .Mer/,  does  not  consider 
the  extension  of  electrical  operation  justiliable,  that  the  single-pha.se 
system  shows  any  appreciable  saving  in  Hist  cost  over  the  continuous, 
current  sy.stem.  However,  when  coming  to  consider  the  total  annual 
cost  (which  is  the  ini])ortant  figure),  ini  biding  o|)erating  ex|H'n.ses  and 
interest  charges,  it  is  found  that  under  Melbourne  c<uiditions  the  con- 
tinuous current  system  shows  a  saving  compared  with  the  single- phase 
system.  It  is,  therefore,  not  po.ssible  to  recommend  the  adoption  of  the 
single- phase  system  on  financial  grounds. 


When  il  comes  to  a  ([uestion  of  considering,  apart  from  liniin  iai 
reasons,  which  is  the  more  suitable  .system  for  dealing  with  the  largo 
subiirlian  liallic  which  our  subiwban  railways  have  to  copi-  with,  a  com- 
paratively new  system,  such  as  the  single-phaso  syslem.  must  obviously 
show  some  very  decided  advantages  in  0|H'rating  facilities  before  it  should 
be  adopted  in  preference  to  the  well-tried  continuous  current  .system, 
especially  when  it  shows  no  advantage  from  a  financial  jHiint  of  view.  It 
must  nol  be  forgotten  that  the  only  line  al  all  comparabh'  with  Ihi-  Mel- 
bonriie  suburban  system  which  is  operating  to-day  on  the  single-pha.se 
systi'iu  is  Ihe  Hamburg  Allona  line,  and  thai  Ibis  line  has  only  been  in 
regular  operation  since  .laniiary  of  this  year,  and  even  yi-t  can  hardly  bo 
considered  complete.  There  arc  also  many  cases  in  .\merica  where  long- 
distance inter-urban  lines  are  oiK'ialed  on  the  single-phase  syslem,  but 
these  are  not  comparable  with  the  .Melbourne  system  for  complexity,  as 
they  mostly  operate  single  coaches,  not  trains.  The  New  Haven  lino 
outside  New  York  al.so  0])erates  on  this  .system,  but  at  present  only  loco, 
motives  arc  in  use. 

.\s,  Ihcieforc.  Mr.  Mer/.  cannot  rcrommciul  the  f'ommissioners  to  con- 
sider llic  single-phase  system  for  financial  reasons,  and  as  he  considers 
that  the  contiuiMiiis-eiirrent  system  is  superior  to  it  in  a  case  such  as  that 
of  the  .Melbourne  suburban  railways  from  an  (q)erating  standpoint,  he 
has  decided,  after  having  studied  the  whole  prolilcm  in  great  detail  and 
from  all  points  of  view,  that  the  continuous  current  ,S()II  volt  protected 
conductor  rail  system  is  the  right  one  to  adopt  for  .Melbourne.  As  a 
mechanical  structure  a  jirotcited  conductor  rail,  compared  with  overhead 
wires,  is  superior  in  both  simjilicity  and  reliability  :  it  not  only  needs  less 
repair,  liut  less  inspection.  .Most  important  of  all.  the  inspection  and 
repair  work  can  be  done  by  the  ordinary  permancul  way  staff  in  daylight, 
and  when  the  .service  is  in  full  operation,  whereas  the  uispcclion  and 
repair  of  overhead  wires  requires  a  spcci.al  staff,  not  only  because  it  has 
to  be  done  at  nighl,  but  also  on  account  of  the  class  of  labour  rccpiired. 
This  is  obviously  very  important  in  a  country  where  electrical  operation 

has  not  hitherto  been  ailoptcd  and  where 
labour  is  dear.  When  it  is  also  considered 
that  the  wear  on  the  conductor  rail  is 
jiractically  negligible,  whereas  the  wear 
on  the  overhead  wire  is  not  inconsiderable, 
this  point  becomes  still  more  important. 
While  overhead  wires  may  he  in  every 
way  suited  to  long  lines  on  which  the 
service  is  not  so  frequent  and  where 
there  is  consequently  less  wear  and 
tear  and  where,  also,  there  may  be  time 
between  trains  to  inspect  and  to  do 
repair  work,  the  jirotected  conductor  rail 
which  needs  less  insj>ection  and  can  be. 
and  is,  inspected  at  any  time  by  the 
ordinary  permanent  way  men.  offers  a 
more  reliable  service  on  a  busy  suburban 
system. 

On  a  .system  where  as  many  as  .500 
motors  are  required,  reliability  of  the 
train  equipment  is  of  great  importance. 
A  single-phase  equipment,  such  as  would 
be  required  for  Melbourne  is  not  only 
some  50  per  cent,  heavier  than  a  con- 
tinuous current  equipment  but  is  also 
much  more  expensive  on  account  of  the 
greater  com])lexity  ami  weight.  This 
necessarily  means  more  costly  repairs, 
apart  from  the  fact  of  less  satisfactory 
commutation  of  the  single-phase  motor.  Obviously  also,  the  lighter  the 
equipment  the  better. 

The  question  of  interference  with  the  important  telephone  .system  of 
Melbourne,  although  not  a  matter  which  concerns  the  State  so  much  as  it 
does  the  Commonwealth  Government,  might  have  justified,  Mr.  Merz 
considers,  taking  into  consideration — though  this  has  not  been  done — ■ 
the  large  extra  expense  which  the  installation  of  high-tension  overhead 
wires  closely  adjacent  to  the  telephone  wires  would  probably  mean,  not 
to  mention  the  gre.-it  public  iiuonvenience  of  hav^ing  the  teIe])hone  ser- 
vice seriously  inteih-rcd  with  even  temporarily. 

Mr.  Mer/.  rectunmciuls  three-phase  generation  and  high-tension  trans- 
mission with  conversion  by  rotary  converters.  The  energy  consumption 
is  estimated  to  he  83-7  watt  hours  per  ton  mile,  including  coach  lighting, 
heating,  control  circuit,  motor-driven  compressor  for' supplying  power 
for  brakes,  and  irregularities  in  o|)cration.  The  total  units  required  for 
the  complete  .scheme  are  estimated  at  ().S  millionspcr  annum,  and  the 
K.ii.e.  rcquireii  at  the  power  slatii>n  during  the  lieaviesi  half-hour  is 
.■(2,101).     The  load-factor  on  the  station  is  estimated  at  .33  per  cent. 

Power  I'rndiieliott. — .\  reference  to  the  general  estimates  given  in  the 
report  shows  that,  according  to  .Mr.  .Mer/.'s  recomnu'ndations.  the  total 
cost  of  power,  including  interest  charges.  f<u'  working  all  ihc  suburban 
lines  electrically  will  amount  to  over  £1011.000  per  annum.  The  (picstion. 
therefore,  of  the  way  in  which  this  ])Owcr  should  be  obtained  is  a  very 
im|)ortant  one.  It  has  also  an  important  bearing  upon  the  question  of 
the  size  of  scheme  that  can  be  economically  proceeded  with  in  the  first 
instance.  .As  it  is  frequently  found  to  pay  better  to  buy  jiowcr  than  to 
erect  a  special  power  station  for  railway  piir|M>ses,  .Mr.  Mer/.  first  disposes 
of  this  alternative  There  are  only  two  jiower  stations  of  any  size  in  the 
neighbourhood  of  Melbourne ;  the  Corporation  station,  situated  in 
Spencer-street,  and  ths  station  of  the  Electric  Light  &  Traction  Co.  of 
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Australia,  sitviateil  at  Richmond.  Neither  of  these  (nor  any  other 
station)  is  suitable  for  the  production  of  power  in  sufficient  quantities  or 
at  a  low  enough  price  for  the  working  of  the  railways. 

Mr.  Merz  then  considers  the  sites  available  for  the  erection  of  a  power 
station,  and  gives  his  reasons  for  choosing  that  at  Yarraville.  The  power 
station  proposed  at  Yarraville  will  contain  steam  turbines  and  water-tube 
boilers.  When  the  whole  of  the  work  is  complete  there  would  be  eight 
fenerating  sets  installed,  each  of  5,000  e.h.p.  but  capable  of  giving  more 
for  a  short  time.  Superheated  steam  would  be  used,  and  the  electricity 
generated  at  a  pressure  of  12.000  volts.  A  special  feature  of  the  design 
will  be  that  the  switehgear  from  which  the  operation  of  the  machinery 
and  the  eu'cuits  will  be  controlled  will  be  situated  in  a  separate  building 
where  the  operators  are  undisturbed  by  the  noise  of  machinery  or  acci- 
dents. An  elaborate  tele])hone  system  connects  this  control  room  witli 
each  engine  and  also  connects  it  with  the  various  sub-stations  throughout 
the  system  to  which  the  high-pressure  current  is  conveyed  and  where  it 
is  transformed  into  low-pressure  current  suitable  for  use  on  the  trains. 
A  typical  load  curve  such  as  may  be  expected  on  the  power  station  is 
given  in  Fig.  2. 

The  collection  of  current  from  the  conductor  rail  is  by  means  of  a  con- 
tact shoe  attached  to  the  bogie  truck,  and  this  may  be  of  either  the  under, 
over  or  side  contact  type.  The  decision  as  to  which  of  these  alternatives 
should  be  ado])ted  depends  upon  the  exact  design  of  protection.  Whilst 
Mr.  .Merz  was  in  Melbourne  some  samples  of  typical  forms  of  protection 
were  made  and  erected  on  the  track  and  it  was  decided  to  leave  these 
ex]iosed  to  the  atmosjjhere  for  a  considerable  time  before  coming  to  a 
final  decision  as  to  the  best  form  of  protection  and  kind  of  wood  to  adopt. 
He  also  had  samples  of  various  woods  which  it  woidd  be  possible  to  use 
for  this  protection  sent  to  England  and  tested  in  his  laboratory,  and, 
although  it  seems  certain  that  "  Messmate  "  gives  the  best  result  elec- 
trically, he  withholds  his  decision  as  to  the  exact  design  of  protec- 
tion for  the  time  being,  until  it  is  seen  how  the  samples  erected  in 
Melbourne  stand  the  effect  of  sun 
and  weather,  and  also  until  some 
further  laboratory  tests  now  being 
made  are  completed.  The  estimates, 
however,  allow  for  the  ado])tion  of 
any  of  the  chosen  types,  and  the 
snecificat  ions  provide  for  the  supply 
of  rails,  insulators  and  bonds  of  such 
dcsiiiu  that  the  conductor  rail  may 
1  •  ompletcly  protected  throughout 
it<  length.  On  double-track  roads 
the  cotKiUctor  rails  for  both  tracks 
will  be  Uiil  in  the  (i  ft.  way,  thus 
leiving  the  tracks  themselves  and 
the  outside  of  the  tracks  free  from 
obstruction.  Where  there  are  level 
road  crossings  or  special  track  work, 
such  as  crossover  roads  or  junc- 
tions, the  conductor  rail  will  be  dis- 
continued and  the  ga|)  bridged  by 
lengths  of  low-tension  cable  laid 
undcrgrountl.  Fig.  3  shows  the 
av.idable  forms  of  protected  con- 
ductor rails. 

Cahliyt. — It  is  rciommended  that 
the  current  be  conveyed  from  the 
power  station  liy  umhrground 
cables  as  far  a.s  Richmond  and 
around  the  iiwier  i-irde.and  !)y  over 
hc;id  lincsclscu  here.  aUh()ngh  were 
it  not  for  tlie  expense  it  would  be  better  to  put  all  the  calilcs  unilcrground. 

linllinij  SInrlc.—ln  considering  the  question  of  the  most  suitable  type 
of  rolling  stock  for  a  large,  imjwrtant  and  rapid  suburban  service.  Mr.  Merz 
says  the  two  chief  considerations  are  :  Firstly,  to  secure  the  maximum 
pa.ssenger  accommodation  for  a  given  weight  of  coach  ;  and  secondly, 
to  adopt  a  design  which  will  enable  the  passengers  to  enter  and  leave 
the  trains  at  the  different  stations  as  rapidly  a.s  possible.  As  wouUl  be 
expected,  the  iirst  of  the.sc  considerations  is  best  met  by  making  each 
coach  as  large  as  possible,  that  is,  a-<  long  and  as  wide  as  possible.  The 
second  consideration  is  almost  entirely  one  of  arrangement  of  seats  and 
doors.  The  types  of  slock  generally  in  use  may  be  classified  under  two 
general  heads:  ( orridor  stock  witli  doors  at  each  end.  a?id  cross. com- 
partment stock  with  side  doors.  Whereas  encbdoor  slock  is  usual  in 
America  to  Ihe  almost  entire  exclusion  of  side-door  slock,  the  revcr.^ie 
holds  good  on  the  Continent  of  Kinope.  For  main  line  aixl  high-si)(|ed 
working,  it  is  cfinsidered  that  corridor  stock  has  grcal  advantages.  The 
design  may  be  made  rigid  and  strong  and  tin-  side  framing  being  without 
openings  or  breaks  for  doors,  can  l)e  built  in  the  foi  in  of  a  conlinuous 
gir<lii.  In  .America,  and  to  a  eerlain  extent  in  Kiigland.  tin-  corridor 
type  of  roai  li  has  also  been  develope<l  for  suliurlian  working.  For  lube, 
subway  or  undergrounri  railways  dealing  with  very  heavy  traflic.  it  has 
undnublerl  ndvanlnges  if  train  men  are  slalioiieil  at  eaih  end  of  every 
coach,  tin  Ihe  oilier  hand,  for  ordinary  suburban  working,  Ihe  i-xpi'iisi- 
of  so  many  train  ntlendnnts  is  prolnbilive,  and  wilboul  them  Ihere  is  a 
delay  in  discharging  and  loading  trains  where  all  passengers  have  lo 
leave  by  comparatively 'Hiuall  inil  doors.  If  il  were  a  (piestion  of 
building  iirw  slock.  .Mr.jMerz  considers  Ihe  type  of  stock  originally 
suggested  by  Ihe  Chairman  of  Ihe  Railway  Commissioners  and  designed 
by  Ihe  chief  niechnniml  engineer,  would  be  the  most  ndvnnlngeous. 
This  desii^ii  is  really  a  lombinnlion  of  the  two  Ivpcs.  being  n  itoss  com- 


partment coach  with  communication  way  between  compartments. 
Such  a  coach  has  been  used  on  certain  of  the  American  and  (iei man  lines 
and  has  been  pro])osed  for  some  of  the  English  systems. 

The  duty  of  closing  the  carriage  doors,  at  present  devolving  upon  the 
station  stalf,  will  be  rendered  more  difficult  by  the  higher  acceleration. 
It  is  recomnicndcil  that  if  any  electrification  scheme  be  proceeded  with, 
such  of  the  existing  stock  as  is  suitable  for  the  jnirpose  be  lengthened 
and  altered  for  the  electric  service,  and  that,  on  routes  where  this  is  used, 
additional  staff  be  i)rovided  at  the  busier  stations  during  rush  hours  of 
traffic  and  that  new  stock  be  provided  to  make  up  the  required  numlx-r 
of  coaches.  The  existing  trucks,  while  they  can  conveniently  be  made 
suitable  for  use  as  trailer  trucks,  are  not  suitable  for  carrying  the  motors 
themselves.  It  is  therefore  recommended  that  new  motor  trucks  be 
built. 

Inckhnhil  Con.'iithrnlimis. — The  report  then  deals  with  various  aux- 
iliary works  such  as  new  block  sections,  systems  of  signalling  and  train 
despatch,  alteration  of  existing  lines,  increase  in  the  number  of  pa.ssen- 
ger  stations,  provision  for  holiday  and  race  traffic  and  general  power  and 
lighting,  but  makes  no  definite  recommendation  except  that  it 
would  be  better  to  defer  making  any  radical  changes  in  signalling  and 
train  despatching  luitil  experience  has  been  gained  from  electric 
working. 

Gencrid  Power  and  Liglillnri  ScJumc. — The  electrification  of  the  rail- 
ways and  the  conscc|uent  erection  of  a  large  and  economical  power  station 
capable  of  generating  electrical  energy  at  the  lowest  possible  cost, 
enables  a  supply  of  |iower  to  be  obtained  for  any  further  re(piire- 
ments  of  the  railways  at  a  very  low  price,  and  this  use  of  current  for  other 
purposes,  such  as  power,  lightuig,  in  connection  with  the  railway  system, 
should  produce,  not  only  a  saving  in  cost  compared  with  the  present 
method  of  producing  power  and  light,  but  also,  by  improving  the  load 
on  the  power  station,  a  beneficial  effect  on  the  cost  of  producing  energy 
for  the  railways  themselves. 
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.Mr.    .Merz  iciuiii nd^   that    all   the  stations   in    the  central   area   bo 

lighted  by  enclosed  are  lamps,  or  else  by  groups  of  metallic  lilament 
lamps.  Whilst  for  stations  outside  the  central  .area  the  lighting 
should  be  done  from  the  conductor  rail  by  means  of  incandescent  lamps 
arranged  in  series.  In  the  more  imporlant  stations,  where,  on  account 
of  the  number  of  offices  and  buildings,  it  might  not  be  convenieiil  to 
adopt  series  incaiidesci-nl  lighting,  he  recommends  the  provision  of  a 
small  motor  gcner.ilor  supplied  frcun  the  (  on.luelor  rail,  suitable  for 
Iransbirming  down  lo  101)  volts  and  running  in  jiarallel  with  a  small 
eiiu'rgcncy  battery. 

The  average  cost  of  wiring,  littings,  &c.,  may  be  taken  as  ranging  froiii 
£2.  lOs.  lo  i:{  per  point  for  platform  and  outdoor  lighting  generally,  am 
£1  per  lamp  for  interior  work.  These  prices  air  inclusive  of  all  lualerial 
and  labour  up  lo  and  covering  the  switchboard,  anil  v.iry  Willi  the  facili- 
ties avail.iblc  for  open  wiling.  Arc  lighting,  with  enclosed  arcs,  fiu-  piers 
and  yards  may  be  taken  as  lilV  per  lamp  in.  lusive.  On  the  b.isis  of  these 
prices,  Mr.  M<V/.  eslimatcs  that  the  whole  of  the  stations  loiild  be  wireit 
and  lilted,  iiichalii'g  extensions  at  Klinders-st  reel  and  Spcneerslnrl 
,'iiid  .W  cycle  transformers  at  .North  Melbourne  and  Richmond  and  four 
motor  generator  .sets  as  describeil,  for  llie  sum  of  tKt.HHi. 

If  any  elect rilieal ion  scheme  be  proceeded  with  Ihe  railway  dep.irl- 
meiil  will  have  aviiil.ible  a  supply  of  electrical  energy  at  a  low  price,  and  it 
would  (crlainlv  pay  lo  c.piip  the  Newport  workshops  and  the  North 
Melb.mrne  wcuk-liu'p-  for  elclrical  driviiiii.  Mr.  Mci7  ba-  prepared  a 
complete  scheme  b.r  this  which  is  siibmille.l  together  with  the  n-porl. 
The  whole  installaliiui  involves  some  U.SII  ii.ii.r.  in  ihreepliase  induction 
motors,  and  the  eslimaled  capital  cost  is  Ill.fi.M). 

(Irmral  /i.i/iih.i/..i.— The  last  section  of  Ihe  rei«ut  gives  it  summary  ol 
the  cslimnles  and  makes  a  comparison  between  the  cost  of  converting 
slenm  traclioii  anil  iiislnllmg  electric  Irnrlioii. 
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Tabic  111. — Cnintut  Exptudituit  iiiiil  l»cnii--<til  Inlinsl  Chnrtjis  Itintind 
by  Ktvclrir  Trai'tinit  (/or  On    rnnt/i/tU   SrftrHii). 
Power  station,  hi'^li-tciisioa  frcilcrs  iind  siiljKtr.tions,    i;H4t!,(>8'J 

iiU'liKliiiL;  s|iiirrs 
Track  ei|iii|)iiuTit.  iiKUuling  low-tcnsion  cables   and      .WS.Kiil 

altoratiims  to  [H-rmaiieiit  way,  ami  8|iai('s 
Now  rolling  stock  (less  creilits).  alterations  to  exist-       7.54,881 

ing   stock,    ami   electrical   eiiiiipmciits   (including 

spares) 
Inspection  pits  and  Flinders-street  car  shed   57,341 

Total  cost  of  electrical  scheme 2,227,050 

Less  expenditnre  to  deal  with  traffic  by  stoam  trac-  425,590 

tion  

Nctt  additional  co.st  of  electrical  scheme 1,801,41)0 

Interest  charges  at  4  jx-r  cent,  per  annum 72,0.58 

Table  lY, — Operatimj  ExiKnsm  wilh   EIrcln'c  Traction. 

Cost  of  power £7(),.'>ill 

.Motormen's  wages  and  stores 20,07'J 

Inspection   and    maintenance   of   rolling   stock   ami  7(),!M  1 
equipment 

Additional  staff  at  stations G,840 

Guards'  wages  and  stores 23.479 

Maintenance  of  electrical  track  equipment 12,800 

Electric  Tntction  : — 

Operating  costs— total 219,700 

Operating  costs— total  per  train-mile  H-O.'kl. 

Steam  Traction  : — 

Operating  costs — total 24H.967 

Operating  costs — total  per  train-mile  18-93d. 

Difference  in  Faivur  of  Electric  Traction  : — 

Total    27,267 

"'     Per  train-mile  7-90d. 

Table  V. — Comparison  of  Increased  Cost  of  Electric  Service  with  Increased 

Bereniie  due  to  Improved  Facilities. 

Interest  charges  at  4  per  cent,   on  capital  cost  of      £72,058 

electrification  scheme 
Saving  in  operating  expenses  with  electric  traction...        27,2()7 
Extra  cost  of  electric  traction   (including  interest        44,791 

charges) 
Additional  increase  in  revenue  on  basis  of  5  per  cent.        28,032 

greater  traffic,  with  electric  traction 
Additional  increase   in   revenue  on  basis  of  10  per        57.265 

cent.,  greater  traffic 
Additional  incrciise  in    levenuc   on  basis  of  15  per        85,897 

cent.,  greater  traffic 
Actual   percentage   increase   of   revenue   above   the  7-8 

a.ssumed  normal  growth  of  20  |)er  cent.,  necessary 

to  balance  the  additional  capital  charges  less  the 

saving  in  operating  cxjienses 

Table  YI. — Proft   from  Snlmrlian   Hiisiness    in   1906  (Steam),  and  1912 

( Electric). 

Operating  expenses  in  1912  (electrical) £219,700 

Operating  expenses  in  1906  (steam) 205.871 

Increase   in   operating  expenses 13.829 

Increa.se  in  revenue 143.162 

Increase  in  gross  profit , 129.333 

Conclusions. — The  conclusion  is  that  the  application  of  electric  trac- 
tion to  the  Jlelhourne  suburl>;in  .system  is  jnstifieil  from  ii  fin.ancial 
point  of  view  and  that  it  W'U  result  in  greatly  improved  service  to  the 
public,  and  that  llie  first  .section  to  !«■  <onver(ccl  should  be  that  referred 
to  in  Stage  1.  .\  summary  of  cont-lusions,  numerous  plates  antl  speci- 
fications  arc  given  at  the  end  of  the  report.  We  are  able  to  give  the.se 
inttresting  particul  us  through  th"  couitesyof  the  Victorian  Railways 
Commissioners. 


THE  INTERNATIONAL  CONGRESS  AT  MARSEILLES. 

(l-ROM    OIR    OWN    CORRE.SPO.NDfC.NT.) 

There  wa.s  (piite  a  crowd  at  this  Congress,  the  ciiiollcd  inem- 
bcrs  numberiiio  over  1,400  ;  but  amofip  these  only  one  or  two 
Enghshnieii.  For  the  purpose  of  voting,  decisions  and  recom- 
mendatiotis,  the  Congress  lost  much  of  the  authority  it  might 
otherwise  have  assumed,  by  the  non-representation  at  its  meet- 
ings of  the  Kn;;lisli  (lovcrniiieiit  and  of  the  English  Institiitioti 
in  Electrical  Engineers.  This  abstention  is  to  be  regretted, 
as  there  was  here  a  good  op|)ortiniitv  for  the  interchange 
of  what  tnightjfhen  have  been  fairlv  termed  univer.sal  view.s. 
I'nili'r  the  circumstances  it  was  prudent  to  confine  the  formal 
votes  taken  almost  entirely  to  matters  of  solely  French  interest. 
France,  Italy  and  Switzerland  were  all  numerously  represented 
at  this  gatheritig.  Belgium,  Germany,  Austria  and  Russia  were 
well  in  evidence.  Most  of  these  coutitries  had  .sent  official 
Government  delegations,  as  had  also  Sweden,  Canada  and  the 
United   States  of  America.     The  last-named  delegation  was 


headed  by  Mr.  .Maillonx,  who  was  very  active  in  spcakirjy  in 
several  of  the  sections,  giving  information  as  to  result.s  attained 
in  .Vnierica  and  urging  the  a(lo])tion  of  practice  similar  to  that 
followed  in  America.  Mr.  Higman,  of  the  (.'aiiadian  Govertt- 
ineiit  delegation,  also  spoke,  but  did  not  take  much  active  part 
in  the  proceedings.  M.  Fierthou,  Minister  of  Public  Works, 
who  was  expected  to  oi)cn  the  Cotigre.ss  personally,  did  not 
turn  up,  and  Prof.  Mauria  Lew.  was  voted  President  for  this 
year.  In  his  opening  speech,  at  the  Theatre  of  the  Electrical 
Exhibition  on  Monday,  September  13th,  hegavea  brief  sketch  of 
the  history  of  electrical  industry.  On  the  .same  day  Prof.  Ch. 
Fabry  gave  a  lecture  on  points  of  interest  at  the  E.xhibitioii, 
and  the  rest  of  that  dav  was  spent  in  a  round  "f  the  three 
main  Exhibition  halls. 

On  the  previous  Sunday,  an  expedition  to  Brillane-Ville- 
neuve,  7.5  kilometres  from  Marseilles,  had  been  made  by  those 
who  arrived  in  time  for  it.  This  is  the  ;,ohief  hydro-electric 
generating  station  supplying  the  south-east  of  France.  The 
water  is  taken  from  the  River  Duraiie.  1L',(MM)  h.p.  is  at 
present  installed.  The  transini.ssion  voltage  is  .50.(MM)  and  the 
frequency  2.5,  three-phase  current.  At  .\llauch  and  at  Aries 
there  are  two  large  transforming  statiotis,  where  the  voltage  is 
reduced  again  to  1.3,.5(X).  These  two  stations  were  visited  by  the 
Congress  in  subsequent  excursions.  The  latter  of  the  two  trans- 
mits a  supply  to  Marseilles.  Visits  were  also  made  to  three  steam 
generating  stations  situate  in  the  suburbs,  of  Marseilles.  One 
of  these,  at  St.  Giniez,  feeds  the  tramways,  which  are  crowded 
with  traffic,  in  a  fashion  seldom,  if  ever,  seen  in  any  other  city 
in  the  world.  At  this  station  cro.ss-compound  Corliss  engines 
are  employed.  At  the  other  two  at  Cap  Puiedo  and  at  the 
Gas  Works  at  the  new  Port.  Brown-Roveri-Par.sons  and 
Curtis  turbines  are  used.  At  tlM  last-named  works,  an  Ameri- 
can Curtis  machine  of  5,000  h.p.  is  now  being  completed, 
and  will  be  running  in  a  month  or  two. 

Other  afternoon  employment  for  the  Congress  consisted  in 
a  very  interesting  and  ably  delivered  lecture  by  Prof.  ,\l)raham, 
of  Paris,  on  the  rheograph,  which  is  an  improved  oscillogra))h. 
It  gives  accurate  diagrams  on  a  large  scale,  .so  that  they  can  be 
exhibited  directly  to  classes  of  students  ;  and  it  provides 
means  for  the  complete  graphic  analysis  of  electric  vibrations, 
as  also  for  the  synthesis  of  the  components  in  adjustable  pro- 
portions and  with  difference  of  phase  under  control.  Another 
afternoon  lecture  was  on  Wireless  Telephony,  by  Prof,  do 
Lesignier.  It  was  popular  in  character,  but  was  well  illus- 
trated by  diagrams. 

The  reading  of  Papers  and  the  di.scussions  thereon  were  begun 
on  Tuesday  morning  aftei-  presidents  had  been  elected  to  each 
of  the  nine  sections.  The  subjects  were  allotted  to  the  sections 
thus  : — (1)  Laws  and  Regulations  ;  (2)  Design  and  Precautions 
against  accident  ;  (3)  Technical  and  Commercial  Management  ; 
(4)  Lighting  and  Household  Apparatus  ;  (.5)  Mines,  Traction 
and  Agriculture ;  (6)  Electrochemistry  and  Electro-metal- 
lurgy ;  (7)  Telegraphy  and  Telephony  ;  (8)  Education  and 
Measurements  ;  (9)  Hygiene  and  Medicine.  The  sections  were 
supposed  to  meet  from  !)  to  12  each  morning,  but  several  of 
them  founil  little  to  do  and  contented  themselves  with  three 
(ir  foursittiiifisuf  half  an  hour  to  an  hour's  length.  The  sections 
which  found  themselves  fully  occupied  were  (2),  (3),  (4).  (5)  and 
(^).  In  section  (2)  interesting  Papers  were  read  by  Mr.  Gro.sse- 
lin  on  extra  high  tensions  produced  in  networks  by  resonance 
and  reflexion  of  waves  ;  a  report  by  l)e  Marchena  upon 
underground  cables  ;  by  Mr.  le  Roy  on  poles  of  wood,  metal 
and  armoured  cement ;  and  by  G.  Semenza  upon  tests  of 
modern  high-tension  insulators,  in  which  most  interesting 
results  from  the  author's  own  researches  were  explained.  In 
.section  (3)  the  best  Papers  were  by  Mr.  Boissonas  on  the  com- 
parison of  different  methods  of  electric  energy  transmission  ;  by 
Emile  Doncerain  on  the  various  risks  in  electric  work,  and  the 
various  modes  of  covering  thetn  by  insurance,  on  which  a  long 
and  lively  discussion  arose  ;  by  E.  Brylinski  on  earth-returns, 
in  which  the  author  anticipated  the  speedy  overcoming  of  all 
objections  to  the  use  of  the  earth  as  the  return,  made  light  of 
electrolytic  difficulties,  and  showed  that  the  really  expensive 
troubles  came  from  various  induction  phenomena  ;    on  the 
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use  of  accumulators  in  electric  distribution  by  A.  Nissoii ;  a  re- 
port by  M.  George  on  various  methods  of  charging  for  electricity, 
on  wliich  the  usual  differences  of  opinion  were  expressed  at 
considerable  length  and  with  some  warmth  ;  on  the  economic 
oro^anisation  of  distribution  companies  by  M.  Loucheur,  which 
also  occasioned  long  debate  showing  much  diversity  of  belief.  In 
the  fourth  section  the  most  important  Paper  was  a  thoroughly 
practical  one  on  Domestic  Heating  by  G.  Goisot.  The  pro- 
gramme of  the  fifth  section  was  a  heavy  one.  It  included  Papers 
by  Ed.  Tissot  on  the  comparison  of  the  various  systems  of 
electric  traction  ;  by  Jean  de  Tratz  on  electric  motors  in  work- 
shops and  factories  ;  on  railway  traction  by  M.  Janin  ;  by  J.  L. 
Eoutin  on  electric  governors  and  servo-motors  (relays)  ;  on 
railway  signals  by  Cumont ;  on  canal  traction  by  M.  Legouez  ;  by 
Brunswick  on  mine  equipment ;  by  M.  Korda  upon  the  Heyland- 
Korda  unipolar  transformer  ;  by  Herr  Gratzmuller  upon  mono- 
I)hase  traction  motors,  upon  which  Prof.  Latour  spoke  at  length; 
and  bv  Prof.  8wvngedauw  on  economic  sections  and  voltages. 
Onlv  a  few  of  these  Papers  received  any  attention  at  all. 
although  all  were  excellent  and  several  of  great  length  and 
thoroughness  ;  and  the  debates  upon  those  which  were  read, 
were  very  much  restricted  from  want  of  time.  It  seemed 
strange  mismanagement  to  load  up  one  section  with  two  or 
three  times  the  amount  of  work  it  could  by  any  possibility 
deal  with.  The  same  want  of  good  arrangement  had  perforce 
the  same  result  in  section  eight.  Here  Prof.  Ch.  Fabry  read  a 
Paper  on  energy  meters  ;  and  Prof.  A.  Blondel  upon  modern 
incandescent  lighting.  This  latter  author  had  also  an  excellent 
Paper  upon  the  training  and  the  essential  qualities  and  accom- 
plishments of  the  electrical  engineer.  P.  Janet  and  M.  Chaumat  I 
presented  a  very  long  and  elaborate  report  upon  electro- 
technical  schools,  but  this  was  not  read  ;  and  the  only  debate 
upon  education  and  training  arose  upon  Prof.  Blondcl's  Paper. 
Only  half  of  the  last  forenoon  was  spent  in  considering  educa- 
tion, but  the  debate,  although  short,  was  very  much  in  earnest, 
and  while  much  difference  of  opinion  on  details  was  revealed, 
there  seemed  to  be  a  generally  felt  dissatisfaction  with  the 
present  condition  of  affairs. 

Although  a  great  deal  that  was  of  extreme  interest  and  utility 
appeared  in  the  Papers  and  the  speeches  at  this  Congress,  it 
must  be  confessed  that  the  opportunity  for  a  much  higher  stan- 
dard of  usefulness  was  lost  through  the  apparently  total  want 
of  <'ommon-sense  in  the  office  arrangements,  whereby  many 
sections  had  nothing  to  do  while  others  were  impo.ssibly  over- 
loaded with  matter,  and  Papers  on  the  same  subject  were 
actually  i)ut  down  for  different  sections. 

It  mav  also  be  mentioned  that  a  couple  of  dinners  enlivened 
two  of  the  evenings. 


THE  UTILISATION  OF  PEAT  FOR  MAKING  GAS  OR 
CHARCOAL  WITH  RECOVERY  OF  BY  PRODUCTS.* 

IIV    (Al-r.    II.    KIAI.L   SANKKY. 

SuMiiinry. — The  .lutlinr  tiisb  <xivos  a  general  oiilliiie  of  im  electric 
I  lower  uniiertuUing  witli  pis  oroducers  using  peut  as  fiiel  ami  de- 
seribe.s  methods  forgetting  iind  drying  the  peat.  The  diU'erent  ty|>e.< 
of  gius  producers  arc  then  referred  to,  and  also  the  byproducts  which 
can  be  oblaiiied,  whilst  particulars  of  the  expected  cost  of  operation  arc 
given.  I'.eforencc  is  in.ide  to  some  German  insUiIlations,  in  which 
several  of  the  proiessc-  involved  arc  in  actual  operation. 

The  mnchdiKCU.sMod  subject  of  the  utilisation  of  peat  has  durnig 
the  List  few  years  been  revived  owing  to  dcvclopmetils  in  gas  pro- 
duccrHund  in  gas  engines,  and  at  the  moment  it  is  of  ciinsidcralile 
interest  in  Ireland  in  CDtnicclinn  with  the  Hill  wliicOi  has  been  pm- 
molid  in  I'arliamcnl  to  obtain  powers  to  produce  gas  from  peat,  to 
n.Mc  this  gas  for  making  electricity  by  means  of  gas  engines  and 
dynamos,  anil  In  dislribnic  electric  power  to  works  which  will  pnib 
alily  1>?  established  in  the  immc-diatc  neighboiirhiioil  of  the  power 
station  and  throiigh(Mil  a  certain  prescribed  district.  It  is  proposed 
to  put  the  power  station  alongside  the  (Jrnnd  Canal,  not  far  from 
Uobirt<town,  about  '^.">  miles  from  Dublin.  I'rcvious  attempts  to 
utilise  paat  for  power  failed  bccauso  they  were  based  on  drying  the 
jieat,  so  as  to  contain  no  more  than  25  per  cent,  of  water,  and  in  some 

•  Abstrai't  of  a  Paper  read  before  Section  O  of  the  British  Associa- 
tion, at  Dublin. 


cases  the  e.xpen.se  of  "  briquetting  '  was  incurred  ;  the  peat  was  then 
transported  to  the  place  where  power  was  required  and  burnt  in  steam 
boilers  fitted  w  ith  specially  designed  furnaces.  Such  peat  could  not 
compete  with  coal  ;  moreover,  the  valuable  byjiroducts  were  not 
recovered. 

In  the  proposed  scheme  the  peat  will  only  be  partially  dried — that 
is.  will  still  contain  60  per  cent,  of  water ;  it  will  be  used  on  the  spot  to 
make  gas,  so  as  to  get  the  benefit  of  the  great  thermal  eiticiency  of 
gas  engines  and  to  save  the  cost  of  carriage.  The  by-products  will  be 
recovered,  the  profit  on  which  will  at  least  cover  the  cost  of  getting 
and  drying  the  peat.  It  will  be  po.ssible  to  supjily  power  to  works  in 
the  immediate  neighbourhood  of  the  power  station  as  cheaply  as  can 
be  done  from  water  power.  Many  of  those  industries  which  are 
dependent  upon  cheap  power  will  undoubtedly  be  attracted. 

To  fix  ideas,  the  power  station  will  be  considered  to  have  a  capa- 
city of  about  5.000  kw.,  and  a  sufficient  number  of  producers  to  make 
gas  for  this  amount  of  power  will  be  erected,  together  with  the 
recovery  jilant  for  making  sulphate  of  ammonia,  &c.,  quite  close  to 
the  bog.  Peat,  containing  60  per  cent,  of  water,  will  be  brought  on 
to  the  producer  platforms  from  the  bog  by  means  of  either  a  narrow 
gauge  railn  ay  or  an  aerial  tramway,  as  may  be  found  most  conve- 
nient. The  producers  will  be  worked  continuously  at  full  load,  so  as 
to  get  the  full  output  of  sulphate  of  ammonia  and  of  the  other  by- 
products the  plant  is  capable  of  producing,  and  the  engines  will  take 
all  the  gas  they  want,  but  during  the  hours  of  small  demand  for  elec- 
tricity the  remainder  of  the  gas  will  he  used  ftir  heating  ])urposes,  or 
burnt  to  waste  ;  in  this  way  there  will  be  an  almost  immediate  return 
on  the  capital.  A  scheme  for  the  utilisation  of  peat  similar  to  the 
above  was  outlined  by  ]Mr.  T.  Rigby  (of  Messrs.  Crossley  Bros.) 
in  a  Paper  he  read  before  the  Engineering  and  Scientific  Association 
of  Ireland  on  March  26,  1906.  A  very  suitable  size  of  gas  engine 
plant  is  in  units  of  .500  kw.  to  1,000  kw.  each,  and  a  beginning  will  be 
made  with.  say.  two  or  three  sets. 

Although  there  are  many  small  installations,  principally  in  Sweden, 
using  peat  and  producing  electricity,  there  is  at  the  present  moment 
no  electric  power  undertaking  of  any  magnitude  in  existence  devised 
on  the  lines  indicated  above,  but  each  and  all  of  the  separate  links 
in  the  chain  of  operations  are  now  successfully  at  work  and  none  are 
jnissing  ;  it  only  remains  to  put  the  links  together  into  a  chain.  As 
an  engineer,  the  author  has  no  doubt  as  to  the  result,  and  for  many 
reasons  it  is  greatly  to  be  hoped  and  desired  that  the  credit  of  doing 
so  ma\'  rest  with  Ireland. 

The  author  has.  however,  seen  .an  electric  power  installation 
scheme  at  work  in  Germany,  near  Airrich,  in  which  peat  is  the  fuel, 
and  which  shortly  will  have  a  capacity  of  S.tKXt  kw..  Init  the  peat 
is  burnt  under  steam  boilers  and  steam  engines  are  used.  Hy  means 
of  a  special  adjunct  to  the  boilers  the  peat,  or  at  any  rate,  the  greater 
portion  of  it,  is  used  direct  as  it  comes  from  the  bog — that  is  to  say. 
containing  from  "JO  to  95  per  cent,  of  water — is  dried  and  briqvietted, 
and  is  then  automatically  di-scharged  into  the  furnace.  It  would 
appear  that  a  small  proportion  of  air-dried  peat  must  also  be  used, 
which  can  be  obtainetl  in  summer  for  u.se  during  the  remainder  of  the 
year,  and  thus  only  quite  a  small  store  of  air-ilried  peat  is  reipiircd. 
Unfortunately,  he  is  unable  to  give  further  details,  as  the  matter  is 
at  pn-sent  eonlideiitial.  but  from  calculation  it  appears  that  the  cost 
of  peat  fui  I  thus  used  is  eipiivalent  to  using  coal  at  5s.  to  tis.  per  ton. 
which,  as  will  be  seen  later,  is  not  neaily  so  advantageous  a.s  the  pro- 
posed gas  |)roducer  scheme.  This  scheme  can  be  eomi)ared  with 
those  jiower  stations  in  England  using  coal  practically  at  the  pit's 
mouth,  and  it  is  not  .so  satisfactory  as  the  proposed  scheme  which,  in 
this  resjject,  is  comparable  with  water  power  electric  stipplics. 

The  general  outline  of  an  electric  power  distributing  tnidertaking 
using  peat  as  a  fuil  through  the  intermediary  of  gas  producers  and 
gas  engines  having  been  tlnis  indicated,  the  arrangentents  to  adopt 
for  its  various  component  parts  are  considered  under  the  following 
heads:  (ielting  and  drying  the  peat,  ga.s  pri>ducers.  bypriiducts. 
g.is  engines,  together  «itli  the  cost  nt  producing  eleelricily  .-it  the 
ilynamo  tcrnniutls. 

(liiliiKj  ami  llri/inij  IIk-  /'(«/.  -The  jx-at  can  be  got  and  di  ied  in  four 
different  ways— namely:  (1)  Entirely  by  hand  labour  that  is.  by 
cutting  and  stacking,  as  is  now  practised  in  Ireland.  For  the  pur- 
pose in  view  the  cost  of  this  methotl  is  too  great:  the  cost  reckoned  on 
Ihriinlirdlh/  (hy  pcjit  appears  to  be  about  (is.  per  ton  delivered  to  the 
producer.  ('J)  The  peat  may  be  cut  by  hand  and  then  shovelled  into 
an  elevator  which  transport.s  it  to  a  press  the  "  Dornbcrg  or  the 
"  Anrep  "  press,  for  example  w  hich  consist.s  of  n  boppei  discharging 
into  a  horizontal  rectangular  chamber  in  which  two  worms  are  rota- 
ting  in  opposite  directions.  They  break  up  the  peat  and  force  it 
through  a  mouthpiece  of  suitable  shape  on  to  a  moving  band,  where 
it  is  cut  into  slabs,  much  as  in  brick  making.  These  slabs  are 
laid  out  to  dry.  and  it  appears  that  thi>  etlect  of  this  press  is  to  facili- 
Itte  the  dryiuj;.     It  is  estimated  that  w  ith  this  method  the  cost  would 
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be  rotlucfil  to  ahmit  4s.  por  t<m.  (.'i)  The  clinfjins  ami  sproadinf!  for 
dryiiif;  can  also  he  perfoiiiied  hy  a  inachine  devised  hy  Heir  Stioiifie. 
of  Kli/.ahethfehn,  near  (>ldenliin>r.  The  di^'^in^  is  jH'rfiirmed  on  a 
vertieal  faee  hy  a  eonlinuous  ehain  of  hiu^kets,  which  are  given  in 
addition  a  gradual  horizontal  feed  motion  of  111  ft.  haekwards  and 
forwards;  the  depth  dug  is  from  8  ft.  to  10  ft.,  and  the  progress  is 
lot)  yards  in  12  hours.  The  peat  is  discharged  from  the  huckets  on 
to  a  conveyor,  which  carries  it  to  a  "  Dornherg"  press.  Theeapacity 
of  one  machine  is  ahout  l.OOK  tons  of  ill)  per  cent,  peat  per  day  of  12 
hours.  (4)  The  peat  can  he  dug  liy  means  of  an  ordinary  grab  (sucli 
as  a  "  Hone  ""  grab)  which  can  l)e  worked  by  a  derrick  placed  on  a 
tnu'k  on  rails  or  else  mounted  on  a  barge  or  pontoon,  as  at  Schcleckcn 
in  Kasl  I'ru.ssia.  Half  a  ton  t>f  wel  peat  is  dug  at  each  fall  of  the  grab, 
and  is  di.schargcd  into  tip  waggons  ruiuiing  on  an  18  in.  gauge  rail- 
way. A  train  of  these  tip-waggons  is  taken  by  an  electric  locomotive 
worked  from  an  overhead  wire  to  a  Dornberg  press  about  a  mile  away, 
where  the  peat  is  tipped  on  to  a  conveyor  carrying  it  to  the  press. 

Taking  everything  into  consideration,  it  would  appear  that  the  grab 
process  is  the  best  method  for  the  purpose  of  the  jiroposed  power 
scheme,  as  it  can  be  worked  in  [iraclically  all  weathers,  except  hard 
frost,  and  the  i>eat  can  be  dug  luuUr  water.  The  peat  when  cut  as 
described  and  stacked  will  dry  to  (ill  per  cent,  of  water  in  a  few  days 
in  the  summer,  but  in  the  s])iing  and  autumn  a  longer  time  will  be 
required,  and  in  the  winter  it  may  not  dry  at  all.  When  pas.sed 
through  a  Dornberg  press  'he  drying  is  more  rapid,  as  it  brings  the 
water  to  the  surface.  The  crtVct  of  the  press  is  to  put  a  skin  on  the 
sods,  which  prevents  them  from  absorbing  moisture  if  exposed  to 
rain.  To  meet  the  ditticulty  of  not  drying  in  the  winter,  a  reserve  of 
peat  can  be  cut  in  the  summer  and  air  dried,  to,  say,  25  per  cent. 
This  dried  peat  can  be  mixed  w  ith  the  00  per  cent,  peat  coming  direct 
out  of  the  bog  in  such  a  proportion  as  to  give  a  60  per  cent,  mixture. 
An  interesting  method  of  drying  peat  has  been  devised  bj'  Mr.  A.  B. 
Lennox,  and  is  at  work  on  a  moor  near  Dumfries.  The  peat,  as  cut 
from  the  bog,  is  placed  on  wooden  trays  having  short  legs,  so  that 
they  can  be  packed  one  on  top  of  the  other  :  and  thus  the  peat  not 
only  drains  readily,  but  as  the  air  can  get  round  each  piece  of  peat,  it 
dries  more  quickly.  Six  trays  are  placed  one  on  top  of  the  other, 
and,  by  means  of  a  special  tramway  and  truck,  are  easily  conveyed 
to  and  placed  on  short  wooden  gantries. 

.Another  process  of  drying  jieat  has  recently  been  brought  to  notice 
by  Dr.  Ekenberg.  and  is  intended  |)rimaiily  for  the  making  of  bri- 
quettes. He  states  that  when  peat  containing  90  per  cent,  of  water 
is  exposed  to  a  temperature  of  over  1.50T'.  (3II0"F.),  that  the  slimy 
hydro-cellulose  which  i)revents  the  water  in  the  peat  from  being 
extracted  even  by  hydraulic  pressure,  are  decomposed,  and  the  peat 
is  also  partially  carbonised.  In  this  condition  the  peat  readily  parts 
with  its  water,  and  it  can  be  easily  squeezed  out  to  35  per  cent.  Dr. 
Ekenberg  calls  it  the  "  wet  carbonising  process,"  and  states  that  he 
can,  in  less  than  an  hour,  from  the  peat  as  it  comes  from  the  bog, 
produce  peat  having  60  ]ier  cent,  of  water,  and  containing  all  the  by- 
products, for  a  cost  of  under  .3s.  per  ton  of  theoretically  dry  sub- 
stance. Incidentally,  it  may  be  pointed  out  that  Dr.  F^kenberg's 
process  requires  heat,  and  that,  as  normally  arranged,  he  has  to  burn 
about  one-third  of  the  peat  to  effect  his  object,  but  in  tlie  proposed 
electric  power  scheme  there  will  be  a  considerable  amount  of  gas 
burnt  to  waste  during  certain  hours  of  the  day,  and  there  appears  to 
be  no  reason  w  hy  this  gas  should  not  be  used  to  supjily  the  Ekenberg 
process  with  the  heat  it  requires,  and,  on  the  other  hand,  the  Eken- 
lierg  process  could,  during  the  winter  months,  supply  the  producers 
with  the  60  per  cent,  peat  they  require. 

(!n^  Prodiirers. — There  are  many  producers  on  the  market  for 
making  gas  from  peat.  Many  of  them  are  intended  for  small,  or  for 
comparatively  small,  isolated  plants  in  which  it  would  not  pay  to 
recover  the  by-products:  these  producers  are  designed  for  working 
with  air  dried  peat  (25  to  30  per  cent,  of  water)  in  the  form  of  sods  or 
briipiettes.  These  producers  are  like  tho.se  intended  for  bituminous 
coal,  but  vary  in  certain  matters  of  detail,  and  principally  in  tlu^ 
dimensions,  which  have  to  be  greater  in  the  case  (jf  peat  to  produce 
the  sanu'  power.  In  (iermany  a  large  numlier  of  gas  prtxluccrs  are 
working  with  lignite  bri<piettcs,  and  the  author  saw  several  of  the.se 
at  work.  At  .\les,sr3.  I'intzsch's  works,  near  Herlin,  he  saw  many  in 
various  stages  of  con.struction.  The  largest  size  is  cai)able  of  pro- 
ducing ga-'i  for  800  h.I'.  The  identical  |>roducer  is  u.sed  for  peat,  but 
then  it  is  only  .suitable  to  give  from  (illO  to  700  u.f.  The  producers 
the  author  saw  at  these  works  were  a  spleiulid  engineering  job  :  the 
steel  plates  were  riveted  as  if  it  were  for  boiler  work.  and.  no  doubt, 
therefore,  such  producers  would  be  somewhat  costly.  Messrs. 
I'intzsch  also  propose  to  use  the  .same  producers  with  60  per  cent. 
])eat  by  pre-drying  by  means  of  the  exhaust  of  the  gas  engine. 

The  author  saw  some  smaller  producers  suitable  for  working  with 
peat,  without  by-product  recovery,  at  the  works  of  .Messrs.  Seheben 
&  Krudwig,  of  Hcnef,  near  Cologne.      .Messrs.  Kilrting  also  make  a 


producer  for  |)eat,  which  is  in  considerable  use  in  .Sweden  ;  it  is  not 
designc<l  for  the  recovery  of  by-products.  The  author  illustrates  a 
producer  by  Messrs.  Crossley  Bros,  for  u.se  with  peat,  and  intended 
for  the  recovery  of  hy-product.s,  erected  at  (tpenshaw  ;  and  also  one 
di'signed  for  the  sanu'  purpose  by  Messrs.  Ziegler,  Keildig  &  Kleussi-, 
and  erected  at  Sehcleeken. 

The  gas  produced  \\\\rn  the  by  products  are  recovered  is  of  excel- 
lent quality.  An  average  analvsis  of  the  dry  gas,  as  given  by  .Mr. 
Rigby,  is  :—('()  12.  V\\ ,  2  8,  H  24,  CO,  18,  N  43-2,  total  100  ]>er  cent. 
Lower  ealorilic  value  13.'>7  H.TIi.U.  |>cr  cubic  ft.  The  recovery  of 
the  ammonia  as  a  sulphate  requires  a  very  intimate  contact  with 
dilute  sulphuric  acid,  and  this  obviously  ensures  a  very  perfect  wash- 
ing of  the  gas,  and  therefore  the  principal  troubh>  with  large  gas 
engines,  which  is  due  to  the  presence  of  tar  and  dust,  cannot  occur. 
This  is  a  matter  of  very  great  im|)ortancc,  ensuring  the  satisfactory 
running  of  the  plant. 

By-Pruiluiix. — The  by-jiroduets  which  can  be  obtained  from  peat 
are  somewhat  numerous,  but  at  the  moment,  when  gas  is  nuide, 
sulphate  of  ammonia  is  the  only  one  which  has  been  treated  on  eoni- 
niercial  lines.  ai\<l  it  is  estimated  that,  when  combined  with  an  elec- 
trical power  \mdertaking.  the  net  profit  on  this  sulphate  of  ammonia 
is  about  4s.  per  ton,  which,  it  will  be  observed,  more  than  covers  the 
cost  of  |H'at — namely,  3s.  per  ton.  The  profit  on  the  other  by-jiro- 
ducts  cannot  yet  be  credited,  beeau.se  up  to  the  present  the.se  by- 
products hav<'  only  been  obtained  commercially  when  making  Jieat 
charcoal  (Ziegler  jHOcess),  and  it  is  possible  that,  when  making  gas. 
some  initial  difticulties  may  be  met  with  in  obtaining  them  on  a  com- 
mercial scale.  There  is  no  reason  to  doubt,  however,  that  eventvially 
they  will  be  satisfactorily  worked.  In  partic\ilar  there  a|)pears  to 
be  no  reason  why  the  wagon  grease  referreil  to  later  in  describing 
the  Beuerberg  works  should  not  be  readily  obtained  when  making 
gas,  and  the  annual  output  would  be  about  3,000  tons,  with  the  pro- 
posed producer  capacity  of  65.000  tons  of  theoretically  dry  jjcat  |)er 
annum. 

The  amount  of  sulphate  of  ammonia  obtainable  depends  on  the 
amount  of  nitrogen  in  the  peat.  According  to  the  trials  made  at 
Openshaw  by  Messrs.  Crossley  Bros.,  the  actual  yield,  with  peat  con- 
taining 2-2  per  cent,  of  nitrogen,  was  140  lb.  per  ton  (.f  dry  peat,  and 
the  proportionate  yield  for  1-6  per  cent,  of  nitrfigen  is  102  lb.,  which  is 
00  per  cent,  of  the  theoretical  yield.  The  capacity  of  the  producers 
for  the  power  scheme  under  consideration  being  Oo.OOO  tons  of  dry 
peat  per  annum,  the  yield  of  sulphate  of  ammonia  would,  in  round 
figures,  be  3,000  tons  per  annum.  Great  care  must,  however,  be 
taken  in  selecting  the  bog,  since  some  analyses  show  as  little  as  I  jier 
cent,  of  nitrogen. 

Gas  Emjines. — For  the  5,000  kw.  power  station  under  considera- 
tion large  gas  engines  would  not  be  required,  and  units  of  motlerate 
size.  500  t<j  1,000  kw.  would  be  suitable.  Horizontal  engines  with 
two  .sets  of  tandem  cylinders,  placed  on  each  side  of  a  flywheel 
dynamo,  will  give  satisfactory  results,  and  an  even  turning  moment, 
so  that  there  will  be  no  difticulty  in  paralleling  the  alternators.  In 
reality  there  is  very  little  saving  in  cajiital  cost  and  none  in  annu.d 
cost  in  using  very  large  gas  engines. 

To  determine  the  cost  of  fuel  per  kilowatt-hour  it  must  first  be 
stateil  that  the  calorific  value  of  theoretically  dry  ))eat  is  about  8,(500 
B.Th.U.,  and  that  the  thermal  efficiency  of  a  producer  may  be  safely 
taken  at  75  per  cent.,  and  that  a  good  gas  engine,  reckoned  on  the 
brake  horse  i)ower,  as  30  per  cent.,  thereforb,  the  thermal  eflieiency 
of  the  comi>lete  plant  is  22-5  per  cent.,  and  hence  from  each  1  lb.  of 
dry  peat  1.1)35  H.Th.l^.  will  be  converted  into  work  so  that  1  B.H.P. 
will  require  l-.32lb.  of  dry  peat  per  hour.  Assuming  that  the  effi- 
ciency of  the  dynamo  is  illl  per  cent.,  it  works  out  that  the  eon.sump- 
tion  of  dry  jicat  ))er  imit  is  li»5  lb.  Taking  the  cost  of  |«'at  at  3s. 
per  ton,  it  w  ill  be  foimd  that  the  cost  of  fuel  works  out  at  0031d.  per 
imit.  .Assuming  that  the  average  engine  load  is  70  l)er  cent,  of  the 
full  load,  the  fuel  consumption  will  be  increasccl  to  2- 15  lb.  jier  unit, 
and  the  cost  to  0034d.  per  unit.  Compare  this  cost  with  0-1  Id. 
when  using  producer  ga,s,  made  from  bituminous  coal  at  14s.  per  ton 
(an  average  Dublin  price).     Or  in  the  case  of  steam  engines  0-2.3d. 

When  the  byproducts  are  recovered  the  weight  of  peat  reipiireil 
per  unit  of  electricity  is  increased,  and  a  very  safe  figure  to  tak<-, 
.sup))osing.  as  before,  that  the  average  load  on  the  engines  is  70  per 
cent,  of  their  full  load,  is  that  1  ton  of  l)eat  will  produce  l.OIIO  u.ii.i'. 
hours.  This  figiue  has  been  cxi)erimentully  proved  by  Messrs. 
Crossley  Bros.,  and  gives  a  fuel  cost  of  0(l.5d.  \tet  unit,  without  credit- 
ing the  profit  on  the  by-products. 

It  has  been  jjointetl  out  that  cheap  power  can  only  be  obtained 
from  peat  when  the  i>ower  .station  is  established  in  the  close  proxi- 
mity of  the  peat  bog,  and  therefore  an  undertaking  of  this  kind 
would  not  Ix"  a  ."ounil  commercial  pro|)osition  unless  there  were  a 
practical  certainty  that  a  market  for  the  electricity  produce<l  would 
be  established,      it  is  to  be  observed  that,  owing  lo  electro-chemical 
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science,  a  great  many  industries  have  been  established  in  recent 
years  which  require  a  large  amount  of  po«er,  and  which  depend  on 
tlie  cheapness  of  this  power  to  enalile  them  to  make  their  products  at 
a  remunerative  rate.  History  will  undoubtedly  repeat  itself,  and 
the  erection  of  ^orks,  as  occurred  in  the  case  of  the  electric  water 
jiower  at  Niagara,  in  many  ])laces  in  Sweden  and  Norway,  and  in 
Italy,  will  also  take  place  in  the  neighbourhood  of  electric  jio^er 
undertakings  using  ]icat  fuel  and  recovering  the  by-j)roducts.  for  it  is 
fairly  obvious  that  it  «ill  l)e  possil)le  under  the  conditions  described 
above  to  supply  power  in  bulk  at  the  same  price  it  is  now  supplied  by 
water  power.  A  peat -driven  station  near  Robertstown  would  be 
able  to  .supply  cheap  power,  and  limestone  of  a  very  suitable  quality 
is  obtainable  locally  :  moreover,  specially  good  anthracite  can  be 
had  from  the  Kilkenny  mines.  Incidentally  there  is  the  advantage 
of  cheap  water  carriage  for  this  anthracite  by  the  Grand  Canal  and 
when  the  carbide  of  calcium  has  been  made  it  can  be  taken  by  the 
Grand  Canal  to  Dublin.  It  is  difficult  to  conceive  better  conditions 
for  the  remunerative  manufacture  of  carbide  of  calcium.  Recently 
a  new  fertiliser,  called  "  cyanamide,"  has  been  put  on  the  market, 
and  its  manufacture  should  also  be  carried  out  remuneratively  at 
Robertstown. 

Pent  Cliarriiiil. — The  author  had  the  opportunity  of  seeing  over 
the  peat  works  at  Beuerberg.  near  Munich,  « hich  aie  designed  under 
Dr.  Zipgler"s  patents  for  the  production  of  fuel  in  the  form  of  peat- 
coke  or  charcoal,  also  of  what  is  called  "  .semi-peat-coke."  in  which 
the  carbonisation  is  not  complete,  together  with  pitch,  tar,  acetic 
acid,  methyl  alcohol,  sulphate  of  ammonia,  gas  oil,  paraffin,  and 
wagon  grease.  In  general  terms  the  jirocess  has  been  worked  out  on 
the  principle  that  the  heat  required  for  the  distillation  of  the  peat 
and  for  evaporation,  &c.,  shall  be  obtained  from  the  peat  itself,  and 
that  all  power  shall  be  electrical  ;  the  fuel  for  this  purpose  being 
obtained  from  the  rough  peat  unsuitable  for  distillation  purposes. 

The  following  is  the  analysis  of  the  gas  obtained  from  the  dis- 
tillation of  the  peat,  as  given  to  the  author  bv  Dr.  Kaiser,  the  manag- 
ing director  :— CO,  15-5,  O  M,  CO  20-4,  CH^  12-4,  H  ■28-6,  N  21-9  per 
cent.  The  present  plant  at  Beuerberg  is  capable  of  treating  35.0011 
tons  of  theoretically  dry  peat  per  annum,  and  from  this  amount  the 
following  weights  of  products  are  obtained  :  peat  coke  1.3..'»(MI,  para- 
ffin 2.30,  oils  {heavy  and  light)  1,380,  sulphate  of  ammonia  184,  methyl 
alcohol  92,  acetate  of  lime  '210  tons.  It  will  be  noticed  that  there  is 
only  a  small  projjortion  of  sulphate  of  ammonia  ;  considerably  less 
than  the  amount  obtainable  when  gas  is  made  from  peat. 


MAGNETIC  RELUCTANCE  OF  JOINTS  IN  TRANS 
FORMER  IRON. 

BY    IJR.    H.    BOHLE. 

For  the  determination  of  the  no-load  currents  of  transformers  a 
knowledge  of  the  magnetic  reluctance  of  the  joints  in  the  iron  core  is 
necessary.  The  usual  i)ractice  consists  in  assuming  tliat  each  joint 
is  equivalent  to  a  film  of  air  0(M).5  cm.  long,  this  being  the  mean  of  a 
number  of  values  given  by  Prof.  Rwing  in  his  well-known  treati.se. 
"  Alagnetic  Induction  in  Iron  and  Other  .Metals."  Unfortunately, 
these  figures  were  obtained  from  tests  on  solid  rods,  whereas  for 
transformers  laminated  cores  can  only  be  employed.  Moreover,  the 
tests  were  made  with  butt  joints  alone,  and  data  for  overlapping 
joints  are  not  available,  at  least  as  far  as  the  autlior  is  aware.  In 
transformer  design,  some  assume  that  cores  with  overlapping  joints 
are  equivalent  to  jointless  frames,  while  others  consider  overla))ping 
joints  no  better  than  butt  joinU. 

Two  magnetic  squares  were  built  up,  one  jointless.  tlie  other  con- 
sisting of  stampings  cnj)able  of  being  placed  together  so  as  to  form 
abutting  or  f)Verlap]iing  joints,  without  altering  the  mean  length  of 
I  lie  magnetic  path.  The  nundier  of  joints  in  each  ca.sc  was  four.  Ti> 
make  the  (lux  distribution  as  uniform  as  possible  over  the  whole 
( lusMsiclion,  llie  width  of  a  stamping  was  made  less  than  one-lcnth 
ola  sideof  thescpiare.  Tlieexeiting  winding  of  Kill  lurnswa.s  placid 
uniformly  along  the  whole  circumference,  in  order  to  reduce  nuig 
nctie  leakage  to  a  minimum.  The  quar\tity  of  iron  employed  wa."^: 
lo  kg.  per  magnetic  srpiare.  For  testinu',  direct  current  was  em- 
plf)yed,  which'  is  permissible,  since  the  mat'nelisations  due  to  direct 
and  alternate  currents  dilTer  little,  according  to  the  investigatiims  by 
(iumlieh  and  Hose.  Although  the  stampings  of  both  (raines  were 
Hupiiosed  to  be  obtained  from  the  same  bulk  of  mat4>rial.  a  direct 
comparison  w.is  ini|iosHible,  becau.sp  permeabilities  ditTer  often  evi'ii 
williin  a  sinifle  sheet.  In  fnol,  it  wa.s  fnund  that  the  material  for  llw 
joiiilecl  core  was  a  great  deal  Huperior  to  that  for  the  jointless  core 
This  diniciilly  \ynn  overcome  by  (rsting — after  denmKneli.sation  - 
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the  first  frame  with  the  core  in  one  piece,  and  again  after  it  had  been 
jirovided  with  a  butt  joint. 

The  second  frame  was  then  used,  built  up  with  four  butt  joints, 
carefully  made  but  neither  compressed  beyond  what  was  due  to  the 
Heights  of  the  coies.  nor  machined.  Previous  to  each  test  the  iron 
was  demagnetised  as  far  as  possible.  The  test  was  then  repeated  by 
placing  the  joints  under  compression  by  means  of  suitable  clamps. 
The  actual  comjiressive  stress  was  not  measured,  but  was  of  a  nature 
corresponding  as  far  as  [lossible  to  actual  transformer  practice.  This 
frame  was  then  taken  to  pieces,  and  this  time  built  up  with  over- 
lapping joints,  demagnetised  and  tested  as  before.  The  four  cores 
of  the  same  frame  were  then  once  more  arranged  with  butt  joints, 
which  were  this  time  carefully  machined  and  tested,  (1)  non-com- 
pressed, (2)  compressed. 

Some  of  the  results  of  the  tests  are  sIkjh  n  in  the  table  herewith  : — 


Flux 
density. 


Equivalent  length  of  single  air'gap  in  cms. 


Lines 

Butt  joint. 

Butt  joint. 

Over- 

Butt joint. 

Butt  joint 

rough. 

rough. 

machinefl. 

machined. 

per 

non-com- 

com. 

lapping 

non-coni- 

com- 

sq. cm. 

pressed. 

pressed. 

joint. 

prcssed. 

pressed. 

4,000 

000470 

000370 

000105 

0-00470 

OOOiftO 

li,000 

000.520 

000430 

000240 

0-00.".  20 

0-00335 

8.000 

000-)45 

000475 

000300 

0-0O54U 

0-00370 

10.000 

0-00.'-)60 

0.00505 

000330 

000530 

000395 

12.000 

000575 

000520 

000350 

OOOotiO 

000425 

13,000 

000580 

000530 

000360 

000565 

0-00430 

It  is  seen  that  a  machined  butt  joint  when  not  compressed  is  no  better 
than  a  rough  one.  In  both  ca.ses  is  the  length  of  the  gap  reduced 
considerably  when  compression  is  applied,  especially  in  machined 
joint.s,  wliich  are  almost  as  good  as  overlapping  joints.  The  reluct- 
ance of  the  latter,  although  lower  than  that  of  the  ordinary  butt 
joint,  is  by  no  means  a  negligible  quantity,  especially  for  high  flux 
densities.  The  reluctance  of  these  joints  is  due  to  the  fact  that  the 
flux  bends  out  from  one  sheet  to  another,  whereby  the  flux  is  .some- 
what contracted,  this  being  equivalent  to  an  increase  in  the  length 
of  the  gap  between  the  sheets.  .\Iso  the  insulation  of  the  sheets 
(those  used  in  the  test  were  coated  with  varnish)  augments  some- 
what the  length  of  the  gap. 

It  would  appear  from  these  tests  that  a  mean  ^alue  of  O-tHI.')  cm. 
]ier  single  gap  would  meet  the  case  for  all  butt  joints.  Rxjierience 
has,  however,  shown  that  this  is  hardly  correct.  In  the  above  tests 
tlie  sheets  were  a.ssemliled  with  the  greatest  care,  so  that  the  abut- 
ting ends  were  ])erfectly  even  ;  but  such  accuracy  cannot  be  bestowed 
on  work  done  in  the  factory.  In  all  cases  it  will  be  .safer  to  use  values 
5(1  or  even  100  ]ier  cent,  higher  than  those  given  in  the  table,  accord- 
ing to  «orkmanshi|). 

As  regards  overlapping  joints,  a  gap  length  of  ()-tM>4  cm.  will  in 
most  cases  give  results  on  the  safe  side,  this  being  somewhat  larger 
than  the  mean  value  in  the  table,  taking  into  account  uneven  insula- 
tiiin  of  tlie  stam|iings.  When  cores  are  so  placed  together  that  the 
stampings  cross  one  another,  it  is  essential  that  a  thin  sheet  of  insu- 
lating material  is  inserted  to  pievent  the  protluction  of  eddy  currents 
near  the  joint.  The  thickness  of  the  insulation  should  then  lie  added 
to  tlie  figures  gi\en  in  the  table. 

.As  regards  tlie  setting  up  of  eddy  currents,  overla|)|>ing  joints  are 
little  bett<'r  than  butt  joints,  and  the  type  of  joint  ap|)lied  will,  there- 
fore, dejicnil  chiefly  upon  the  class  of  work  the  transformer  is  intended 
to  do.  Fur  liLrlilimr  transformers  a  small  no  load  current  is  of  great 
advantage  to  reduce  the  wattless  currents.  For  power  transformers 
«  hicli  are  usu.dly  disconnected  when  the  power  is  no  longer  rccpiired. 
and  which  are  more  fully  loaded,  the  wattless  currenl.s  are  of  no 
importance,  and  butt  joints  ari'  no  disadvaiitagi-.  .\s  regards  the 
m.-inulaeturing  cost,  there  is  little  to  choose  between  the  joint.s  except 
in  the  ease  of  large  transformers,  where  butt  joints  are  somewhat 
cheapi-r. 


E.C.C.  ELECTRIC  HAULAGE  GEARS. 

The  l')lectri(^  Const  ruction  Co..  Dnahwood  House,  London.  K.C.. 
and  Wdlverliampton.  are  s|M'cialising  in  maeliinery  and  apparatu.s 
Icii  milling  Wdi-k.  and  have  recc-ntly  placed  upon  the  market  some 
very  compact  and  eflieieiit  haulage  gears  for  underground  uperationH. 

\  very  ni-al  pumphlel  describing  and  illustrating  several  examples 
iif  these  machines  driven  by  either  continuous  or  alternating  current 
motors  has  just  Ih-cm  issued.  It  is  pointed  mit  that  a  fruitful  cause 
of  breakdown  in  electrical  maohinery  used  in  mines  is  the  iiianufae- 
tiirer's  failure  to  appreciate  the  fact  that  such  maeliinery  needs  to  Im> 
H|M>cinlly  deiiigned  for  its  s|H'eial  duties.      Kleelmal  and  other  gear 
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(lesiyiu'd  (ur  nicliiuiiy  imlustiial  purpost's  fiv<iiu'ntly  give  bad  results 
when  installi-d  l>i>li>vv  j;iouiul.  iiiid  tlic  olijeit  of  tin-  company  in 
nianiifaotiirinu  a  standard  iani;c  of  i-lcrtrical  haulage  gears  for 
underground  work  is  based  upon  the  necessity  for  speciabsing  in 
this  department. 

It  will  he  seen  from  the  ueeoiupanying  illustration^  that  a  very 
e  impact  and  efbcient  piece  of  nnichincry  results  from  the  company  s 
development  of  this  branch  of  its  large  manufacturing  business. 


E.t^'.C.  M.\iN   AM)  Tmi.  Maii.aoe  <!eau  witu  A.C.  Motor. 

The  types  included  in  the  standard  range  are  endless  rope,  main  and 
tail,  and  single  drum,  in  sizes  2.5,  .'il).  75  and  100  b.h.p.  Motors  can 
be  provided  of  the  open  type,  enclosed  ventilated,  or  totally  enclosed, 
and  to  suit  any  supply  for  direct  or  alternating  current.  The  fact 
that  the  Electric  Construction  Co.  has  decided  to  devote  a  special 
department  to  the  design  and  manufacture  of  a  class  of  machinery 


E.C.C.  M.\iN  AND  Tail  Haulaoe  (Ieah  with  L).  C,  Motor, 

whose  ref|uirenients  are  so  peculiarly  exacting,  as  is  the  case  with 
underground  operating  machines,  is  a  step  upon  which  the  com))any 
and  the  industry  are  to  be  congratulatx^d.  A  feature  fif  the  machine 
which  we  illustrate  is,  we  think,  the  regard  which  has  been  obviously 
paid  to  the  imporlanee  of  economy  in  space  occujiied.  Interested 
parties  .should  apply  to  the  company  for  leaflet  A/30G. 


MANCHESTER  EXHIBITION  RAILWAY  ARRANGE- 
MENTP. 

In  our  last  issue  (p.  02."))  we  gave  a  fairly  exhaustive  summary  of 
the  railway  arrangements  in  cormection  with  the  great  Klectrieal 
Kxhibition  at  Manchester,  October  3  to  lil.  Some  additional  par- 
ticulars are  apix-nded : — 

Midlinul  Itnihriiy. — We  are  able  to  amplify  tlie  particulars  given  in 
our  last  issue  relating  to  the  Midland  Company's  route  from  St  Pan- 
crxs  to  Manchester.  The  company  inform  us  that  there  are  13  ex- 
press trains  in  this  ser\iec  in  cacli  dii't-clion,  and  at  Nottingham, 
Leicester,  Herliy  and  other  points  these  trains  form  connections  with 
other  services  with  all  jMirts  of  the  Midland  Railway  sy.stem,  includ- 
ing Northampton,  Bedford,  Wellingboro',  Leicester,  Lougbboro', 
Derby,  Nottingham,  Shetlicld,  Mansfield,  Burton,  Birmingham, 
Gloucester,  ("hclteiiliam,  Bristol,  \-c.  Luncheon  and  iliniug  cj^rs  are 
run  on  man}'  of  the  trains,  and  all  the  trains  travel  through  the  I'eak 
of  Derbyshire  dietrict  famous  for  some  of  tl>o  linest  scenery  in  Eu<.^laud. 


(•'real  Xortln  ni  Hnihmy. — In  our  note  last  week  regarding  the 
arrangements  of  the  (ireat  Northern  Co.  for  Manchester  a  slight  error 
occurred.  The  restaurant  car  which  we  mentioned  as  leaving  King's 
Cross  at  7:15  a.m.  -ihould  read  8:15  a.m. 

Lomiou  (('  Xuriti-Wi  stt  rn  I'tfi/inn/. — This  Jc<nnpany  issue  a  handy 
I)Ocket  list  of  trains,  showing  the  service  between  London  and  Man- 
chester, and  also  a  verv  complete  list  of  excursion  and  week-end 
arrangements  over  the  North -Western  system.  From  the  published 
particulars  we  find  that  excursion  and  weekend  tickets  are  issued 
between  London  and  M.incbester  for  1,  3,  6  ami  8  days,  the  trains 
leaving  cm  Friilays  :il  midnight  and  on  Satiudays  .at  10:30  a.m.  and 
1:5  p.ni  ,  returning  on  Mondays,  Wednesilays  :ind  Saturdays  from 
London  Road,  Manchester,  at  5:30  p.m.  Fare  for  one  day  lis.,  3 
(lays  12s.  6d.,  5  days  16s.,  and  8  ilays  19s.  for  the  return  journey. 

Lanfff^liirf  <(•  Voflc'^hin  Httihniy. — There  is  a  fast  service  of  trains 
over  this  line  lietweeu  Liverpool  and  Manche.sU-r ;  between  Barrow, 
Wiiidermrro  an<l  Scotland  (via  I'rcston)  to  Manchester  ;  between 
Hcllitirld  :inil  Scotl.ind  and  Manchester;  between  Southport  and 
M.uichestcr  ;  :umI  between  Bolton,  Blackpool,  Fleetwood  ami  Man- 
chester. Then;  is  :il.so  a  steamer  service  which  leaves  Belfast  for 
Fleetwood.  Express  boat  trains  arc  run  to  and  from  Manchester 
in  connection  with  this  service.  The  Lancashire  and  Yorkshire  sys- 
tem ta|)s  most  of  the  |)rineipal  towns  in  L.aneashirc  and  Yorkshire,  and 
a  number  of  fast  througii  trains  are  included  in  the  regular  service  to 
Manchester  from  these  towns. 

K/ictricnl  Eiilfrprise. — Our  contemporary  "  Electiical  Industries" 
has  arr.anged  .a  s|)ecial  train  from  London  to  Manchester  -anti  back  to 
take  visitors  to  the  Manchester  Exhil>ition  for  12s.  6d.,  which  includes 
admission  to  the  Kxhibition.  There  will  be  a  two-day  excursion  by 
tin.':  special  train  leaving  Euston  about  10  a.m.  on  Friday,  Oct.  16,  and 
returning  Saturd;iv  eveniru',  Oct.  17. 


MUNICIPAL,  FOREIGN  &  GENERAL  NOTES. 

APPOINTMENTS  VACANT  AND  FILLED. 

The  Metrojiolitan  Railway  Co.  require  a  traffic  manager.  Applica- 
tions to  the  Si>cretarv.  32,  Westbourne-terrace,  London.  W.,  by 
Oct.  17.  ' 

Portsmouth  Cori>oration  require  a  switchlx)ard  attendant.  -Vppli- 
cations  to  the  engineer.  Electricity  Works.  (Jnnwharf-road.  Ports- 
mouth, by  Oct.  8. 

A  professor  of  mathematics  and  physics  is  reipiired  fcjr  the  Trans- 
vaal Univirsity  College.  Pretoria.  Salarv  £8(«).  .Ap|vlications  by 
Nov.  1  to  'Sh:  A.  R.  Goldring.  202-6,  Salisburv  House,  Lomlon,  E.G. 


The  directors  of  the  Liverpool  Overhead  Railway  Co.  have  ap- 
pointed .Mr.  E.  J.  Ncachell,  .M.I.E.E.,  A.M.I.Mech.E.,  as  engineer  and 
general  manager  in  succession  to  Mr.  S.  B.  Cottrcll,  who  has  resigned. 

Mr.  M.  H.  Rooney  has  resigned  his  position  with  the  Cork  Electric 
Tramways  *  Lighting  Co.  to  take  up  an  appointment  in  the  Straits 
Settlements. 

Ml'.  G.  F.  Cowley  has  been  appointed  lecturer  in  engineering  at  the 
Rotherham  Technical  Institute  at  £160  per  annum. 


EDUCATIONAL  NOTICES. 

Battersea  Polytechnic  (London,  S.W.). — kt  this  polytechnic 
there  are  day  ;ind  evening  courses  of  instruction.  The  day  courses 
include  preparation  for  the  B.Sc.  in  engineering  of  the  University 
of  London  and  the  polytechnic  diploma  in  (a)  mechanical,  (/<)  elec- 
trical and  ((•)  civil  engineering.  The  evening  classes  include  pre- 
paration for  the  B.Sc.  in  engineering,  associateship  examination  of 
the  I.CE.,  &c.     Prospectus  on  application  to  the  Secretary. 

South- Western  Polytechnic  (Chelsea,  London,  S.W.)— Acorn- 
plete  three  years'  course  in  electrical  engineering  is  held  during  the 
day  and  a  four  years'  course  in  the  evening.  'Phere  are  courses  of 
lectures  and  practical  work  in  elementary,  intermediate  and  ad- 
vanced electrical  engineering,  electrical  design,  instruments  and 
lamps,  alternating  and  polyphase  currents,  electric  wiring  and 
fitting,  calculus  for  engineers,  iVo. 

Merchant  Venturers'  Technical  College,  Bristol.— Courses  of 
instruction  in  civil,  mechanical,  electrical  and  mining  engineering, 
chemistry.  Sec.  are  provided  at  this  college.  The  courses  i)repare  for 
the  matricuhition  and  l?.Sr.  and  D.Sc.  degrees  (including  engineering) 
of  the  University  of  London.  There  arc  welleipiipped  laboratories 
and  workshops  for  practical  work.  &c.  Calendars  (tkl.)  or  short 
l)rospeetuses  (free)  can  be  obtained  from  the  Registrar. 

Borough  Polytechnic  Institute  (London). — .\t  this   institute   a 

three  years  course  in  electrical  engineering  is  given,  and  there  are 
also  special  courses  in  electric  wiring  instruction  and  design  of 
electrical  appli.'inces  and  workshop  fittings,  mlvaneed  elect ricily  and 
magnetism,  Ikr.  Pn ispect u.ses.  which  contain  further  parlieulaM 
and  a  detailed  syllabus  of  each  courte,  from  the  Principal.  .Mr.  C.  T. 
Millis,  1U3,  Boruugh-road,  London,  >S.E. 
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University  of  London  (University  College).  —  The  nrrange- 
meuts  for  the  opening  of  (he  faculty  of  engineering  at  University 
College  are  nowcoraplete.  The  provost  (Dr.  T.  Gregory  Foster)  and 
the  dean  (Prof.  .1.  D.  Cormack)  will  attend  on  Oct.  5  and  G  (from 
10a.m.  to  1  p.m.)  to  give  information  to  students  entering  the  college. 
In  addition  to  tlie  regular  undergraduate  and  postgraduate  courses, 
special  additional  cour.ses  luive  been  arranged  and  include  a  course 
in  electrical  design  by  Mr.  H.  M.  Hobart.  a  course  in  railway  engi- 
neering by  Mr.  H.  Deans,  and  a  course  in  munici|)al  engineering  by 
Mr.  Reg.  E.  Middleton.  A  public  lecture  intro<luctory  to  the  special 
course  on  "  The  Scientific  Principles  of  Radiotelegraphy  and  Radio- 
telephony  "  will  be  given  by  Prof.  .T.  A.  Fleming  on  Oct.  11  at  5  p.m., 
when  the  chair  will  be  taken  by  Major  G'Meara,  R.E..  C.M.G. 

Armstrong  College  (Newcastle-on-Tyne).— The  session  1908-9 
commenced  on  Sept.  28.  There  are  complete  courses  of  instruc- 
tion in  mechanical,  civil,  electrical  and  marine  engineering,  naval 
architecture,  mining,  metallurgy,  &c.  Particulars  from  the  secre- 
tary (Mr.  F.  H.  Prucn). 

City  and  Guilds  Technical  College, — The  next  session  for  even- 
ing classes  Ijcgins  on  Monday,  Oct.  .">  at  6  p.m.  There  are  lectures 
and  laboratory  work  in  mechanical  and  electrical  engineering,  indus- 
trial and  technical  chemistry.  &c.  Programmes  from  the  College, 
Leonard-street,  Finsbury.  or  the  Head  Offices,  City  &  Guilds  of 
London  Institute,  Gresham  College,  London.  E.C. 

Argentina — The  "  Review  of  the  River  Plate  "  states  that  a 
concession  has  been  granted  to  Messrs.  Gandulfo  &  Diaz  Velez  for 
the  construction  of  an  electric  tramway  in  the  Port  lands  from  Calle 
Brasil  and  Avenida  Oeste  to  Calle  Maipu  and  Avenida  Rosales. 

Cordoba  Municipality  have  decided  to  extend  the  time  allowed  by  the 
concession  authorising  the  tramway  company  to  construct  electric  tram- 
ways in  the  city,  on  receipt  of  an  additional  deposit  of  S75,  000. 

Australasia. — The  "  Australian  Mining  Standard  '  (.\ug.  26) 
states  that  a  poll  of  Prahran  and  Mahern  (Victoria)  ratepayers  is  to 
be  held  to  decide  the  question  whether  £85,000  shall  be  borrowed  for 
the  construction  of  the  projected  electric  tramway  for  the  district. 

The  Biifln  (Victoria)  Shire  Council  are  also  taking  the  opinion  of  the 
rateijayers  on  the  proposal  to  borrow  £.5,000  for  electricity  works  foi- 
Sunbury. 

Jintherr/len  (Victoria)  ratepayers  are  to  vote  on  the  (piestion  of  accept- 
ing the  offer  of  the  local  electric  lighting  company  for  lighting  the  town 
electrically. 

J)un(/orj  (N.S.W.)  Coinicil  have  decided  by  a  majority  of  one  not  to 
accept  the  offer  of  the  Williams  River  Cooperative  Mfg,  &  Battery  Co. 
til  li^ht  the  town  electrically  without  any  experiSelo  the  Council. 

Asylum  Lighting. — The  Joint  Committee  of  Richmond  (co. 
Dulilin)  District  Asylum  recently  received  a  report  from  Mr,  H.  T. 
Harris  (consulting  electrical  engineer)  on  the  subject  of  adopting 
electric  lighting  in  the  asylum. 

The  rcjiort  slated  thai,  taking  the  last  three  years'  aver.age  of  gas  con- 
-iimcd.  liic  average  c.p.  hours  per  day  were  .'>4,720,  which  cost  (at  3s.  per 
1,000  ft.)  V.i.  .")s.  od.  per  <lay.  The  same  c.p.  hours  of  electric  lighting 
uiiiild  cost  (at  lid.  per  unit)  £2.  Os.  lid.  per  day.  saving  £4o4  )icr  .innum. 
Lighting  by  incandescent  gas  burners  would  cost  £114  a  year  more  than 
i-lcitrii'  lighting  by  metallic  lil.'unent  lamps.  If  the  gas  lighting  (on  (he 
present  system)  were  extended  so  as  to  eilii-icntly  liglit  the  whole  of  the 
hnildings  !»,(KIO  l>urner  hours  (burners  consuming  .')  ft.  of  gas  each)  would 
he  rerpiireil  lli,42.'>,000  ft.  per  annum  at  Its.  £2,4(i4.  whereas  the  elei'- 
trical  energy  reipiireil  would  lir  lOS.OOO  c.p.  hours  at  1-5  watts  by  31!.") 
days  =  59, 1 ,30  kw.  at  3d.  or  £7311  per  anioim,  showins;  a  saving  of  £l,72."i. 
The  capital  cost  of  a  scitabh-  installation  is  put  at  £2,80,1,  The  com- 
mittee have  now  asked  Mr.  Harris  to  supply  detailed  specilications  and 
c  iiuditions  of  contract,  an  estimate  of  annual  cost  of  renewals  and  nuiiii- 
ti  nance,  wages  of  electrician  to  take  charge  of  plant,  an  estimate  of  (he 
increased  capital  cost  and  c*)st  of  renewals  of  Osram  or  other  efficient 
Mielallic  lilameni  lamps  and  of  the  saving  of  current  by  their  use  com- 
|i:iri(l  V.  illi  irirlion  lll.'imcnt  lampi. 

Barking,  Usrani  lamps  arc  t(p  bcHulnlituled  fur  the  existing  street 
lir]]|isui  l/iindim   I'.ridL'crnad. 

Board  of   Trade   Court   of   Arbitration.  -With  a   view   in  ci.n 

.solidaling.  c.\paiiding  and  pnpiilarising  (hi'  working  of  (be  Cnncilia- 
(ion  Act  of  IK9(i.  the  Picsidcn(  of  (he  Hoarfl  of  Trafle  recently  an 
iiounced  (luU  he  proposed  to  .set  up  a  s(anding  Cour(  of  .Arbi(ra(ion. 

The  ('()ur(,  which  would  si(  wherever  ropiired,  would  be  composed  of 
(hree  (or  (ive)  menibcrs,  according  tf>  the  wishes  uf  the  purtii-s.  with  fees 
and  expenses  to  nu-mberH  of  the  Court,  and  to  the  chairmen  iluring  sit- 
tings. The  Court  would  lie  iiomiiuilcd  hy  the  liiiarri  nf  Tnidi'  from  Ihrcc 
paiielH.  Tlir-  (iisl  |»;oiel  (nf  ('h.iiriiM-n)  \\(tuld  cnmiiriMi'  pcrsnns  of  cmiu 
cMce  and  impartiality.  Thr  si-cond  would  he  formed  of  persons  who, 
whili'  preserving  iiii  imparlial  mind  in  rej^ard  (o  tin-  particular  dispute. 
Hiiuld  he,  nevertheless,  drawn  from  (he  "employer  class."  The  llunl 
])!uiel  would  be  fornu'd  <if  persons  simihirly  tirawn  froni  the  cln..s  nf 
workmen  and  (r.'ide  unionists.  It  is  iH-licved  that  by  1  he  appoiiilmenl  nf 
(wo  nrliitrnfnrs  selected  from  the  employers'  piuu-l  aiul  two  frtuu  the 
workmen's  panel  in  difliciilt  case*,  thus  constiluting  a  Cnurl  of  live  in 
Hteitd  (if  three  per.^ons,  the  deeiNions  of  the  Cour(  would  be  rentlered  more 
nnthorilMlive,  e4|K'<'ially  to  ihij  wnrkmen.  who,  neionling  to  the  informa- 


tion  of  the  Board  of  Trade,  are  more  ready  to  submit  to  the  judgment  of 
two  of  their  representatives  than  of  one.  As  the  personnel  of  the  Court 
would  lie  constantly  varied,  there  would  be  ho  ilangef  of  the  Court  itself 
becoming  unpopular  with  either  class  in  consequence  of  any  jiarticnlar 
decision  ;  there  would  be  no  difficulty  in  choosing  members  quite  un- 
connected with  the  case  in  dispute,  and  no  inconvenient  labour  would  be 
imjjoscd  upon  anyone  who  consented  to  serve  on  the  panels.  Lastly,  in 
order  that  the  jieculiar  conditions  of  any  trade  may  he  fully  explained  to 
the  Court,  techniial  a.sscssors  may  be  appointed  by  the  Board  of  Trade 
at  the  request  of  the  Court  or  of  the  ])arties  to  a.ssist  in  the  deliberations, 
but  without  any  right  to  vote.  The  Court  will  only  be  called  into  being 
if,  and  in  proportion  as,  it  is  actually  wanted.  No  fresh  legislation  is 
necess.ary, 

Castleblayney  (co.  Antrim). — Messr.s.  Wilkins  &  Burden  h.ave 
asketl  the  Council  In  consider  a  jiroposal  to  establish  electricity  Avorks 
for  jniblic  and  jnivate  lighting  in  this  district.  The  firm  would 
undertake  the  public  lighting  at  less  than  the  present  cost. 

Charing  Cross-Highgate  Tube  Railway.— It  is  announced  that 
the  Charing  Cioss,  Euston  &  Hampstead  Railway  Co.  have  in  con- 
templation a  scheme  for  the  extension  of  the  Highgate  section  of  their 
line  to  the  Alexandra  Palace, 

Croydon. — The  Board  of  Trade  have  sanctioned  the  borrowing  of 
£900  for  doubling  a  portion  of  tramway  track  in  Cherry  t)rchard-road. 

East  Ham. — The  Electric  Lighting  and  Tramways  committee  have 
decided  to  extend  their  scheme  for  the  supply  of  electric  lamps,  &e.,  to 
consumers. 

Electrical  Contractors'  Association.— With  reference  to  the 
meetings  of  this  Ass<iciation  on  Oct.  Ifi  and  17  at  the  Manchester 
Electrical  Exhibition,  we  are  asked  to  announce  that  any  electrical 
contractor  not  in  the  A.s.sociation  can  obtain  a  ticket  admitting  him 
to  the  Exhibition  to  attend  the  propagandist  meeting  on  Oct.  17 
from  Mr.  Shaw.  10  and  16,  Warren-street,  Stockport  (hon.  sec,  of  the 
Manchester  Branch),or  Mr.  R.  Robson,  Haymarket -lane,  Percy -street, 
Xewcastle-on-Tyne  (hon.  sec.  of  the  Northern  Section). 

Electricity  in  Mines. — The  accounts  of  Harrison,  .Ainslie  &  Co, 
(owners  of  Lancashire  mines)  for  the  past  year  include  expenditure 
of  £oO,(X)0  for  electric  pum])ing  plant,  which  has  been  installed, 
besides  about  £14,0(Hi  for  incidental  works,  such  as  the  construction 
nf  water  trnughs,  a  tramway  to  the  power  house,  &c. 

Exhibitions. — The  Seventh  International  Motor  Exhibition, 
promoted  by  the  Society  of  Motor  Manufacturers  and  Traders,  will 
take  place  at  Olympia,  London,  from  Xov.  13  to  21  next.  Entries 
have  been  received  from  over  300  firms,  and  it  is  stated  that  the  show 
will  occupy  the  whole  of  the  space  in  Olymiiia  and  its  annexe  (al- 
though it  is  confined  to  racing,  touring  and  jileasure  cars),  anil  that 
new  departures  in  engine  design  of  .a  startling  character  will  be 
shown.  Particulars  from  Mr.  H.  A.  Blackie.  Maxwell  Hoii.se, 
Arundel-slreet.  London,  W.C. 

A  separate  exhibition  for  commercial  vehicles  an<l  inot(  r  boa(s  will 
be  held  next  s|)ring. 

•Vn  intcrnatiiinal  exhibilion  of  hygiene  will  be  held  a(  Rio  de 
.laneiro,  Urazil,  from  Aug.  1  (o  Sept,  ,'i().  1909,  in  connection  with 
the  fourth  Latin -.American  .Medical  Conrrcsj. 

First-Class  Tramcars, — .Vn  exi>erimental  .service  of  first -cla.<ss 
tranicars,  at  incri'aseil  fares,  was  started  yesterday  (Thursday)  on  the 
Livcrpnnl  Cnrpnration's  (iarston.  Dingle  and  Pierhead  route. 

Heckmondwike. — The  accounts  of  the  electricity  department  for 
(he  year  ended  .March  last  .show  total  ca|)ital  expenditure  £40,014. 

Revcmic  w.is  £o.30."),  including  jirivale  lijihtiiiL'  £l.."i44,  jiower  £1,277. 
traction  £1,014,  and  street  lighting  £42."i.  W  <irks  cost.s  were  £l,9(>7, 
lnt;il  i-iwts  £2, SO,"!,  and  net  profit  (after  meeting  capital  charges,  &e,) 
£1,027. 

Heston  and  Isleworth.— ,X  committee  of  (he  whole  Council  is 
to  consider  the  financial  jaisition  of  the  electricity  undertaking  and 
the  best  means  of  meeting  <'a|)ital  expenditure  on  extensions,  &c. 

Hull, — The  Ek-ctric  Lighdng  committee  have  been  aski'd  (o  s(ale 
Ihiii  lernis  for  a  supply  of  electric  current  for  ligbling  and  power  at 
(he  new  pos(  office  in  Lowga(<'.  Curi'cn(  will  be  requiri'd  for  131 
8  c.ji.  and  031  Hi  c.p.  incande.scciUs,  l(i  arc  lamps  and  nine  motors  of 
an  aggregati'  of  222  ii.e. 

The  Council  arc  eipiipping  showrnmns  in  \\'a(erworks  s(rce(  for 
(he  display  of  eleclric  fiftings.  lamps,  motors.  \'c. 

Ilford. — 1(  was  rcporti'd  at  the  ineedng  of  the  Council  las(  wii'k 
(ha(  the  demand  for  elec(rii'  current  was  "  increasing  by  leaps  and 
bounds."  During  .Inly  and  .August  (here  wi-re  (!8  new  consiiiners 
eniuu'clcd. 

Jamaica.  Mi.  II.  1'.  W  Msmi.  supciMiliiidcnl  nt.lainaica  Icli'graphs 
has  reeenlly  visited  (hel'iiili'd  S(alesHilli  ii  view  lo  acquainting 
liinisclf  widi  the  latest  electrical  developments  in  (lm(  city. 

Kingsbury  (Middlesex).  The  Council  have  called  upnii  (he  N'orlli 
Miiropiildan  i:icctric  Power  Supply  Co.  (o  lay  mains  in  Ibis  district 
in  neconlance  with  the  ((TinH  of  Ihrir  )ir<iviHi(inal  nixler. 
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L.C.C.  Tramways. —Cholsi-n  '('minril  are  rooomnipiidi'd  by  Ihei'' 
Hiuliw.ivs  i-oiniiiitttr  iml  to  ciiiisciit  to  llic  |ii()|)iisal  nf  the  L.C.C.  to 
cimstiui't  liainways  in  the  borough.  The  County  Council  dcsiio  to 
run  trams  from  Hattersoa  over  Battcrsea  Hridiie  to  Chelsea  and 
Sheplierd  s  Mush. 

Marriage. — t)n  Sept.  •Jll.  at  Trinity  (  liureh..S<arliorounh.  .Mr.  I.k'W  is 
\Vm.  Dixon,  youngest  .son  of  .Mr.  Jolin  Dixon,  .1.1'..  of  Southanip- 
tiui,  wa.s  married  to  Mi.ss  .Mary  Roberts.  Mr.  Dixon  is  engineer  and 
manager  of  the  Merthyr  Electric  Traction  &  Lighting  Co. 

Municipal  Telephony.— To  Hull  Telephone  committee  last  week 
Ald..l.  Br. lun  announced  that  the  work  of  adai)ting  the  National  and 
the  Corporation  systems  for  more  etVeetive  intercommunication  had 
now  been  completed.  The  cost  to  the  Corpoiation  alone  was  about 
lITtK).  The  inerea.se  in  the  number  of  connect  ions  to  theCorjioration 
system  during  the  past  12  months  was  over  :!IH). 

Obituary  The  death  is  announced  of  .Mr.  \Vm.  Trotter.  J.l'.. 
director  of  the  United  Klectric  Tramways  of  .Monte  Video  and  other 
companies. 

Penny  Post  to  America — Yesterday  (Thursday)  saw  the  in- 
auguration of  penny  postage  between  the  I'nitetl  Kingdom  and  the 
United  States  of  .Anuriea.  This  important  event  was  signalised  by  a 
great  increase  in  the  amount  of  the  letter  post  mail. 

Proposed  New  Shetland  Cable — At  a  meeting  of  the  .Aberdeen 
Chamljer  of  Commerce  on  Tuesday  a  letter  was  read  from  the  Post- 
master-General notifying  that  the  question  of  laying  a  new  telegraph 
cable,  or  establishing  a  wireless  .service  to  the  Shetland  Islands,  is 
under  consideration. 

PersonaL — Mr.  S.  B.  Cottrell,  M.Inst.C.E..  has  decided  to  resign 
his  position  as  general  manager  and  chief  engineer  of  the  Liverpool 
Overhead  Railway  Co.  Indifferent  health  has  caused  Mr.  Cottrell  to 
take  this  step,  but  he  hopes  soon  to  engage  in  consulting  work. 

South  Africa. — Cape  Town  Council  have  approved  the  agree- 
ment for  the  supply  of  electrical  energy  to  the  Cape  Government  on 
the  basis  of  Lid.  per  unit,  with  coal  at  2tis.  9d.  per  ton. 

.\  clause  has  been  inserted  to  the  elfect  that  if  the  Government  exercise 
its  right  of  t<'rniinating  the  eontrai-t  when  their  demand  exceeds  5.(}(X>.(HKl 
units  j^er  annum.  theCoiuicil  is  to  be  compensated  for  all  its  outlay.  The 
supply  is  to  t)e  corifineil  to  "  Government  recpiirenients." 

The  .Mayor  pointed  out  that  if  the  Council  had  not  taken  the  contract 
the  Harbour  Hoard  and  the  ('.  G.  Railways  Dept.  would  have  combined 
their  petwer  stuiions  {it  supply  the  demand. 

The  CounciTs  contribution  to  the  exfienses  of  Mr.  W.  F.  Long  (city 
electrical  engineer),  in  connection  with  the  contract,  on  the  occasion  of  his 
recent  visit  to  p^ngland,  is  not  to  exceed  £100. 

Southampton. — Last  week  the  Council  decided  to  apply  for  a  pro- 
visional order  to  give  a  supply  of  electricity  in  North  and  South  Stone- 
ham. 

Tjlegraph  Signallers'  Pay  in  India.— An  increase  in  the  pay  of 

tel  graph  signallirs  in  India  has  been  approved  by  the  Indian  Tele- 
gr.iph  depirtment. 

Telephone  Rates  Question. — On  Tuesday  the  Council  of  the 
Liverpool  Chamber  of  C(jmmerce  unanimously  decided  to  re-nomin- 
at?  .Mr.  Charles  Lancaster  to  represent  the  Chamber  on  the  Telephone 
committee  of  the  .Associated  Chambers  of  the  Kingdom,  expressing 
full  confidence  in  him,  notwithstanding  the  fact  that  he  is  a  share- 
holder in  th  >  National  Telephone  Co.  It  will  be  remembered  that  this 
fact  led  to  the  exclusion  of  Mr.  Lancaster  and  of  -Mr.  Faithful  Begg 
(London)  from  the  meetings  of  the  Telephone  committee  at  its 
earlier  sittings  a  few  day.s  ago. 

Tug  of  War. — Some  of  our  readers  may  be  interested  to  learn  that 
a  tug  of  war  team  .selected  from  the  West  Ham  Corporation  electricity 
staff  at  the  generating  station.  Canning  Town,  is  to  compete  in  the 
great  .series  of  tug-of-war  contests  th.it  will  be  "  tugged  "  in  the 
stadium  of  the  Franco-British  Kxbibition  on  October  in.  We  wish 
them  luck  in  their  ventine  and  trust  that  another  laurel  will  be 
added  to  the  wreath  which  West  Ham  wears  in  the  sports  world.  The 
team  is  .Messrs.  .Mackenzie.  Crane.  Shechan.  Bowles.  Saunders.  Harris. 
Brown  and  Horn.  .Mr.  (i.  Lloyd  .Jones,  resident  engineer  at  the 
Canning  Town  generating  station,  has  acted  as  coach. 

Warning. — .Messrs.  Stegmann  &  Co.  write  to  warn  the  trade 
against  the  practices  of  a  man  «  ho  poses  as  a  farmer  at  Leather- 
head. 

Some  little  lime  back  this  man,  giving  the  name  of  Lawrence,  of 
Jjeatherhcad,  called  with  regard  to  an  estimate  for  telephones  in  connec- 
tion with  his  farm  builiiings,  and  wished  us  to  make  an  appointni(*nt  with 
regard  to  our  calling  down  there.  Fortunately  we  could  not  make  an 
immediate  appointment,  and  on  writing  to  the  address  given  the  letter 
was  retiinu'd  "  Not   known."     Wo  understand  he  has  l)efooled  several 


electricians   to  go   to    Leatherhead   on   a   .Saturday   afternoon,   but    the 
journey  proved  a  hoax. 

Westminster. — The  City  Council  have  authori.sed  the  Giwieral 
Purposes  committee  to  make  an  experiment  with  metallic  filament 
lamps  in  the  City  Hall. 


ELECTRICITY  SUPPLY  AND  TRAMWAY    ACCOUNTS 


Hampstead  (London). — The  income  of  the  electricity  department 
for  the  midsummer  quarter  was  £7.4.')i).  com)mred  with  £7.204  for  the 
corresponding  i|uarter  of  11)1)7. 

Leicester.  The  Town  Council  on  Tuesday  .adopted  the  report 
of  the  Klectric  Lighting  committee  for  the  past  half-year. 

The  h.ilf-year's  receipts  were  i;i,').S47,  and  I'xpeuscH  tli.dilK,  leaving 
gross  prolit  i:!M4!l.  Interest  rei|uirecl  i.'ilS.'i.'t.  and  sinking  fund  li:i..i4S, 
the  net  profit  being  ILiKil.  The  disposable  balance  (with  amoiuit 
brought  forward)  was  ti.T.'ilt  (decrease  Ifw."!).  There  were  77  additional 
customers,  but  it  was  stated  that  cousiimption  was  decreasing  owing  to 
the  u.se  of  metallic  filament  lamps. 


TRADE  NOTES  AND  NOTICES. 


READY. 

"THE  ELECTRICIAN"  ELECTRICAL  TRADES' 
DIRECTORY  AND  HANDBOOK.— The  1908  Edition 
of  the  Big  Blue  Book,  price  15s.,  or  post  free  in  the 
United  Kingdom,  15s.  gd.  The  new  and  enlarged  volume 
brings  a  great  mass  of  statistical  and  technical  data 
quite  up  to  date,  and  the  Directorial  Division  has  been 
thoroughly  revised  and  amplified. 

All  branches  of  Electrical  Engineering  and  Industry 
are  fully  treated,  and  Electro-Financial  matters  have 
received  every  attention  in  the  new  volume,  which  aggre- 
gates more  than  2,000  pages.  The  Directory  Division  is 
complete  and  thoroughly  accurate,  and  has  been  com- 
pletely revised.  All  mere  lists  of  members  of  Societies 
and  Institutions  (so  easily  and  cheaply  available)  are 
excluded,  as  quite  unreliable  for  Manufacturers'  and 
Dealers'  purposes.  The  full  set  of  valuable  Statistical 
and  Engineering  Tables,  &c.,  have  been  very  carefully 
revised  and  extended,  and  remodelled  into  handy  book 
form  ;  these  are  included  in  the  1908  Blue  Book,  making 
it  the  most  complete  book  of  the  kind  ever  published. 

TENDERS  INVITED. 

The  Directors  of  the  Gl.  irt.sYer«  Itaihriu/  ( 'o.  are  pre|)ared  to  receive 
tenders  for  the  supply  of  stores,  including  ineandese<nl  electric  lamps, 
electric  wires  and  cables,  electric  light  carbons,  telegraph  instruments 
and  apparatus,  telegraph  ironwork  and  tools,  wire.  oils,  indiarubber 
goods,  ironiuongery.  steel  tools,  bra.sswork.  &c..  &e.  Samples  and 
patterns  may  be  seen  at  the  General  Stores.  Swindon.  S|)eeitieations, 
with  forms  of  tender,  may  be  obtained  at  the  ofliees  of  the  Stores 
Su|XTintendent,  .Swindon,  and  lenders  addressed  to  the  s»'cretary 
(Mr.  G.  K.  .Mills),  I'addington  Station,  LoiuKai,  W.,  must  be  in  by 
Oct.  20  for  group  1.,  and  Nov.  10  for  group  11.  Kurlber  particulars 
are  given  in  an  advertisement. 

Leedn  Tramways  committee  invite  tenders  for  the  supply  of 
material  necessary  for  constructing  the  Hor.seforth-(!uiseley  tram- 
way, including  l,.'i.")0  tons  rails.three  pairs  I.'iO  ft  lad. cross-over,  jxiints 
and  one  1  ino  .S  ft,  cro.ssing.  40  tonstie  bars.  il.OIIO  tons  granite  setts, 
9.50  tons  cement,  l.'!0  stre<'t  poles  and  fittings,  70  cast-iron  pole 
bases,  8  miles  0-4  sq.  in.  |)a|ier-insulate(l  lead-covered  (iOO-volt  low- 
tension  cable,  12  miles  S.W.ti.  14  hard-drawn  bare  telephone  wire 
and  ,'■>  miles  4/0S.W.(i.  grooved  trolley  wire.  S|H>eitiealions  and 
forms  of  t<'nder  may  be  obtained  at  the  Tramways  Otliee.  Leeds, 
after  Oct.  7.  Tenders  must  be  received  by  HI  a.m..  Tuesday.  Oct. 
1.3.     Further  particulars  are  given  in  an  advertisement. 

Salford  Electricity  committee  invite  tenders  for  the  supjily  and 
delivery  of  vertical  steam  feed  pumps  at  the  Corporation  electricity 
generating  station.  Frederick  road.  Salbird.  S|X'eiHeation  and  form 
of  tender  from  i\\v  boriaigh  electrical  engineer  (.Mr.  \'ietor  A.  H. 
.M'Cowen,  M.I.E.E.),  to  whom  tcndi-rs  are  to  be  sent  by  noon  of 
Monday,  Oct.  12.     See  also  advertis«'inent. 
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SPECIAL    NOTICE. 

NOW   READY Vol.  LX.  of  "  Tiik  Electrician  "  (1,016  pagesi, 

tiound  in  si  long  cloth.  Price  17s.  6(1.;  post  free,  18s.  6cl.  Also  ready 
Cases  for  Biiidinc;.     Price  2s.;  post  free,  2s.  3d. 

A  complete  set  of  "Thk  Electkici.as  ''  (1860-1865—1878-1908)  can 
be  supplied.  A  number  of  odd  volumes  and  some  odd  old  back  num- 
bers, to  help  iu  making  up  complete  sets,  are  also  now  available. 


Tenders  are  invited  by  Melbourne  City  Council  for  the  supply  of  60 
direct  current  flame  arc  lamps.  Copies  of  specification,  conditions 
of  contract,  and  forms  of  tender  maj-  be  obtained  from  the  agents  for 
the  Council  (Messrs.  Mcllwraith,  McEacharn  &  Co.,  Proprietary. 
Ltd.),  Billiter-square  Buildings.  London,  E.C.,  to  whom  tenders  by 
noon  of  Tuesday,  Oct.  20.     See  also  an  advertisement. 

Ilelboiirne  (Victoria)  Council  also  invite  tenders  for  sujjply  of  770 
electricity  recording  meters  and  157  maximum  demand  indicators. 
Copies  of  speeification,  conditions  of  contract  and  forms  of  tender 
from  the  agents  for  the  Council  (Messrs.  Mcllwraith.  Mcl<3acharn  & 
Co.  Proprietary,  Ltd.).  Billiter-square  Building.s.  London,  E.C..  to 
wlioni  tenders  by  noon  Oct.  13. 

Tenders  will  be  received  at  the  office  of  the  Commomrcallli  af 
Ayxirah'a  re|)resentative,  72.  Victoria-street,  Westminster,  London, 
S.W.,  until  noon,  Oct.  19,  for  supply  and  delivery  at  that  office  of 
four  comjilete  sets  of  instruments  (signalling  and  protecting), 
necessary  for  direct  duplex  cable  working,  for  the  Postmaster- 
General.  Melboiu-ne.  Forms  of  tender.  &c..  can  be  obtained  at  the 
General  Post  Offices,  Sj-dney,  Melbourne,  Adelaide,  Perth,  and 
Hobart,  and  at  the  Commonwealth  office  as  above.  Tenders  (on 
forms  supplied)  to  Capt.  Collins,  Commonwealth  rejiresentative,  72, 
Victoria-street,  Westminster,  S.W.  Further  particulars  are  set  out 
in  an  advertisement. 

Tenders  are  invited  for  supply  and  delivery  to  the  Postmaster- 
General's  Department  in  Western.  Axtilralia  of  telegraph  and  tele- 
phone material.  Tender  forms  and  specifications  may  be  obtained 
at  the  Commonwealth  offices.  72.  Victoria-street,  London.  S.W.  See 
also  an  advertisement. 

Tenders  are  invited  for  the  suj)ply  and  erection  of  installations  for 
wireless  telegraphy  at  Laimceslon.  ilelhournc.  King  Island  (Bass 
Straits)  ancl  Flinders  Island  (Furneaux  Group).  Tender  forms  and 
specilications  may  be  obtained  at  the  Commonwealth  Office.  72. 
\'ictoria-street,  London,  S.W.     See  also  art  advertisement. 

The  directors  of  the  Metropolilan  liaihraij  Co..  invite  tenders  for 
the  su))|)ly  of  general  stores,  including  electric  wires  and  cables, 
electric  lamps,  carbons,  fuses,  ebonite,  battery  jars,  zincs.  &c., 
during  twelve  months  ending  Oct.  :il,  1909.  Manufacturers  and 
others  desirous  of  tendering  .should  aj)ply  to  the  Secretary,  Mr.  R.  H. 
Selbie.  for  forms  of  tender.  Tenders  to  the  Secretary.  32.  \\'est- 
bournc- terrace,  London.  W.,  10  a.m..  Oct.  .'>. 

MoiinUiin  Ash  Council  want  tenders  by  Oct.  5  for  erection  of  an 
electrical  sub-station,  sujijily  and  erection  of  switchgear  anfl  trans- 
forming apparatus  and  overhead  mains  for  the  electric  lighting  of 
YnysybwI.  Specifications  from  the  Surveyor  or  the  consulting 
engineer  (Mr.  B.  J.  Day),  3,  Park-i>lace,  CarditT. 

Tenders  are  invited  by  Siilfiird  Education  committee  for  electric 
wiring  of  Ilalton  Bank  Council  School,  Pendleton.  Si)ecilications 
from  the  borough  electrical  engineer  (,Mr.  V.  A.  H.  M'Cowen).  elec- 
tricity works.  Frederick-road,  Pendleton.  Tenders  to  the  town 
clerk  (.Mr.  L.  C.  Evans)  by  noon  Oct.  .I. 

Twirkcnham  Council  reipiire  tcndcis  by  Moon  Oct.  14  lor  a  gcMc- 
rating  plant,  cable,  battery,  transformer.  &.e..  for  the  electric  light- 
ing of  the  VV'hiltou)  Isol.ilion  Hospital.  Speeilicalions  from  .\lr. 
Fairley.  (>9.  Vicldria-streel.  London,  S.W,.  or  a(  the  Town  H.dl. 
Twickenham. 

/>')«//'<»  County  (Jouneil  want  t-i^nders  by  1  I  a.m..  ( )it.  I.t.  I,, i  supply 
and  erection  of  six  320  tube  fuel  cconomisers.  three  eU-clrically -driven 
feed  pumps,  and  two  5.0011  kw.  steam  lurbo-generatiir.s.  Forms 
from  the  Clerk,  Spring  (Jardi-ns,  S.W. 

ManchrDler  TraniwnyH  comniitti'e  rcipiiri'  lenders  by  ttel.  (1  lor 
supply  of  tramway  rail  bonds.  Speciliiiitions  fiom  Mi  .1  M  MivJK.y 
55,  Piccadilly.  iMnnehester. 

fill- 1,1  nil  ■nil  Coiniiil  want  lenders  by  4  |i.m..  Oct.  5,  for  supply  of 
Welsh  and  .Midland  small  coal  for  the  electricity  Works.  Forms  from 
County  Ollices. 

Simthend  Corporation  wani  tcnilers  by  Sept.  .30  for  HUpply  of  three 
bogie  Iranicars.      Forms  fn.m  llie  Horoiigh  l';ieclri<'iil  ICngineei, 

Lrilh  Council  want  tenders  by  noon  Oct.  7  for  granite  .sell.s  for 
rxt<-nNinii  of  tniniWHys.     Spccitlealion  fnini  i)uigli  Hurvcyor. 


TENDERS  RECEIVED  AND  ACCEPTED. 

For  their  new  electricity  generating  station  Bury  Corporation 
have  accepted  the  tender  of  John  ]\Iusgrave&  Son  for  two  2.000  kw. 
turbo  -generators  (Mu.s.;rave-Zoelly  steam  turbines  and  Siemens 
alternators),  and  for  Contraflo  condensers  with  steam,  air  and  circu- 
lating pumps. 

London  Countj'  Council  have  received  the  following  tendeis  for 
the  tramways  department: — 

.SVfvH  Molor-ilciirrulurs  fi  r  Tramir  >j  .'  uh-s  ati  hv. 
Brit.   Westinghouse  Union  I'Jleutrie  Co... i:12, 541     7    6 

Co.  (fircept(d)   ...£1L632     0     0    General  Electric  Co.  12,282     0    0 


Elec.  Coustruc.  Co..  16,473    0    0 
Siemens    Bros.    Dy- 
namo Works  13,808  15    0 

L.T.  Cables,  CaUcJ.o.i 
Edison  &  Swau  Co. 

(ao-cplnl)  £2.259  18 

Callender's  Co „     2,668     4 

Nettlefold  &  Son  ...  2,635  16 
W.  T.  Glover  &  Co.  2,606  12 
Siemens  Bros.  &  Co.  2,534  9 
We.steru  Electric  Co.  £2,477  12 


Dick,  Kcrr&  Co.  ...  12,234  14 
PliojnixDynamoMfg. 

Co : 12,077  10 

.«,   Wirinij  Material,  d-c. 
I!liti^ll   Insulated   & 

Hilsby  Cables  ... 
'  icp.eral  Electric  Co. 
W.  T.  Henlev's  Co... 
G.  E.  Taylor*  Co... 
B.axter  &  Caunter  ... 
.Johnson  it  Philli|)s.. 
Pinching  &  Walton 


2,469 

0 

4 

2,425  10 

8 

2,384 

16 

5 

2,357 

7 

11 

2.356 

3 

4 

2,307 

2 

6 

2,286 

15 

11 

Rickar 

il  and 

& 

Charles  Macintosh  &  Co.,  Simplex  Conduits  (Ltd.),  W 
.lames  Littauer  submitted  incomplete  tenders. 

Supply  and  Ereelion  of  h.l.  and  1 1.  iiw\t-h<jtar  for  TrannratJ  Sid>  ■itafions' 
Johnson    &   Phillips  British  Westinghouse 

(aeeepted)    £3.807     9     2         Co £4,301  15 

Union  Electric  Co...     5,605    8    6     Switchgear  Co 4,2-9    5 

General  Electric  Co.     5,105  15     0     Whippet  Bourne  ...     4,119     8 
Ferranti  Limited  ...     4,553  19     6     Spagnoletti  Limited     4,019   13 

Stonetcare  Dncts /'or  TranW'fi/s. 
•Stanley  Bros.^mr.;  £2.250     0     0  i'H.  R.  Mansiield     ...  .i:2.266  15 


Sutton  &  Co 

N.BitehburnCoalCo. 
En.sor  &  Co 

2,9  0 
2,800 
2,500 

0 
0 
0 

0 
0 
0 

Donington   Sanitarv 

Pipe,  &c.,  Co .'. 

Gibbs  &  Canning  ... 
T.  Wragg&Sons  ... 
Hosea,  Tugby  &  Co. 

2,50C 
2,450 
2,400 
2,266 

0 

0 

0 

13 

0 
0 
0 
4 

Robii.son  &  Dowler..     2,250     0 

Doulton  &  Co 2,250    0 

J.  Stitr  it  Sons  (for 

100,000  duets) 1.170    0 

G.    Skev   &   Co.    (for 

75,000  ducts)  925    2 

Dates   &    Green  (for 

10,000  duets) 251    0 


*  Less  2J  |ier  cent,  di.sconnt  for  monthly  cash  p.ayments. 

Sujiplt/  and  Erection  of  On  rhmd  Tnircllinii  Hand  Crane. 

John  Smith  (aec.J   "£190  '  Marshall,  Fleming  &  Co £219 

Willcocks  &  Son   295    J.  Carrick  &  Sons 208 

Rowland  Priest 275    Alex.  J.ick  &  Co 199 

J.  Williams  it  Sons  270    J.  Spencer  &  Co 190 

Applebys  Limited    264 

Latjiini  Stonrinire  Caldr  Ducts,  liejyavinii,  <tr. 


John  Mowlem  &  Co. 

(accepted)    £17,476     0     0 

J.  A.  Ewart 18,5^9  16  10 


Wm.MuirhcaditCo.£18,5>ll  12  3 
Dick,  Kerr  &  Co.  ...  17,904  16  6 
Reid  Bros 17,490  12  11 


II  iriny  and  Fitliin/  Ci  iitnil  Cur  Itepair  Depi't. 


G.  E.  Tavlor  it  Co. 

(ace.pt, d) £1,273  8  11 

W.  E.  King    1,9J4  0     0 

Charles  Pullau   ),684  8    0 


Lund  Brothers*  Co.  £1,628  1  7 

\V.  MacUicit  Co.   ...     I. .'.CO  15  7 

Pinching  A  Walton     1,325  4  0 

Tredegar*  Co 1,319  2  11 

The  Postmaster-fJcnerals  Department.  .Adelaide.  S.  .\uslralia. 
have  accepted  the  tenders  of  Hritish  Insulated  &  Hdsby  Cables  for 
two  .50  and  two  25  nudallic  circuit  switchboards,  and  two  25  metallic 
circuit  lightning  arn-sters ;  Western  Electric  Co.  for  three  100 
mi'lallic  circuit  switchboards,  switches  and  coin  atlaehnu'iits. 
Intrrnational  ICIeetric  Co.  for  lightning  arresters  and  vibrating  indica- 
tiirs  :  India  RnbberCo.  for  Meidingcr  line  corks,  tubes,  le.idsand  zincs 
and  sal  ammoniac  ;  Geo.  Wills  it  Co.  for  sulphate  of  magnesia,  and 
.1.  Uartram  it  Son  for  trunk  line  timers. 

The  Imperial  KIcctrie  it  Engineering  Co.  have  a  contract  for  a 
4  M.I',  electric  [uolor  for  llic  Western  .\uslralia  GovernuienI  Tender 
l?oard. 

Hull   Municipal  telephone  de|iailnu'nt   have  acecpli'd  the  tenders' 
of  M<'.Mill.in  it  Co.  for  2110  iuslrnnu-nls  at  i;3(lS  and  Hnllers    Limited 
b.r  ironwork  at  Kill.  2s.  (id. 

Portsmouth  ICIeetrie  Lighting  couimill"e  liave  placi'd  an  order  | 
with  the  Kdison  it  Swau  United  i^li'clric  Light  Co.  for  a  year's  supply  ' 
of  carbon  filament  ineandesecnl  lamps  for  stn'et  light ing. 

Croydon  Corporation  have  accepted  the  Icndn  .if  Casperd  it  Co. 
for  wiring  the  new  swimming  bath  at  1'I5I 

llebdcn  Bridge  Council  have  aecepled  llie  hiidi  i  of  (iatley  &  Co. 
lor  wiring  the  secondary  schools. 

Till'  tender  of  S.  .Vndcrscm  it  ."^mi  has  lu-en  accepted  Im  w  ring  ll  0 
Creekmouth  .school.  Harking. 

Till'  l'ostiiiasler-(!enerars  Depart  ment.  Sy<lnry.  N.S.W..  has  placed  J 
an  ordi'r  for  4, ("Ml  MiMulaliUs  «ilh  Zwicker.  Tod  it  Co. 

Blackfrlai's  Power  Slation.  Tin-  Posinia.s(<>r.(ieiicral  has  jiisii 
given  his  decision  in  regard  to  the  eipiipiiienl  of  Ibc  new  Hlaektriaril 
power  slation.  and  <ih  a  resull  Hie  steam  tiirbincH.  .surface  enideMserBil 
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IMPORTANT    NOTICE. 

♦     — 
Extra  Copies  of  "  The  Electrician  "  Special  Mining  Issue 
(July  10th,  1908),  are  obtainable,  price  1/-  nett  (post  free 
U  K..  1/4  ;    abroad  1/6). 

'  &c..  are  to  ho  siippluHi  liy  Willans  &  Rohinsoii.  .iiul  I  lie  :ilU'i'n.Ui>is, 
water  .strainer,  &o..  by  Oirk.  KerrX  Co.  Willans  ,t  Koliinson  arc  lln- 
main  contractors  for  this  plant,  anil  the  contract  price  is  £"24.1!M. 

BUSINESS   NOTICES. 

Messrs.  Geo.  Piggott  &  Co..  Klectiical  and  .Mechanical  Engineers, 
&e..  have  removed  to  24,  New  Bridgestrect.  K.C.  Mr.  T.  Jlurlej- 
Oldham  has  l)een  taken  into  partnership  and  in  future  the  firm  will  be 
styled  the  Piggott  Electrical  Co.  The  telephone  \o.  will  be  "  2208 
Holborn."  The  change  of  addres.s  also  applies  to  the  firm's  agencies 
(for  .Mes,sr.s.  Turner,  .\therton  &  Co.,  and  1.  OriHith.s  &  Sons),  and  to 
their  monthly  periodical. 

Mr.  \V.  Pollard  Digby,  electrical  engineer,  has  removed  from  82 
to  28.  Victoria-street,  Westminster,  S.W.   Telephone.  (>()(>.  Victoria. 

Mr.  T.  L.  Reed  Cooper,  M.I.Mech.E..  M.I.E.  &  S.,  has  acquired  the 
works  of  the  .Tohn.son-Limdell  Electric  Traction  Co..  at  Southall, 
.Middles(>.\-.  and  is  the  vendor  to  the  .1.  L.  Mfg.,  Co.  (Ltd.),  who  liave 
accpiired  from  him  tlie  nian\ifac'uring  business  of  the  .John.son- 
Lundell  Co..  and  the  freehold  factory  at  Southall.  The  .1.  L.  Mfg. 
Co.,  will  continue  to  manufacture  under  license  the  .JohnsonLundell 
laminated  field  ir.otors  and  dynamos,  and  will  carry  on  a  general 
electrical  engineering  business.  The  new-  company  invite  the  support 
of  past  custonu-rs  of  the  JohnsonLundell  works,  as  they  are  now  in  a 
position  to  execute  orders  at  short  notice. 


Sale  by  Auction. — Messrs.  Edward  Rushton,  Son  &  Kenyon  are 
instructed  by  Mr.  E.  Musgrave,  trustee  in  the  failure  of  W.  T.  Garnett's 
Cable  Co.,  to  sell  by  auctit>n  (at  Barkerend  Mills,  Bradford)  in  one 
lot  as  a.  going  concern,  on  Thursday,  Oct.  l.'t  (not  Oct.  S,  as 
announced  in  our  last  issue),  at  .3:.30  p.m.,  valuable  electric  cable- 
making  i>lant  and  machinery,  the  stock-in-trade  and  effects,  &c. 
Printed  particulars  and  other  information  may  be  had  from  the 
auctioneers.  13.  Norfolk-street,  Manchester,  or  from  the  trustee, 
Mr.  E.  .Musgrave,  C.A..  1,  Bank-street,  Bradford,  See  .also  an 
advertisement. 

Plant  for  Sale.— Messrs.  G.  Elliott  &  Co..  ilachinery  Depot, 
Long-lane,  Bermond.sey.  Limdon,  S.E.,  have  for  sale  two  150  i.h.p. 
Marshall  compound  vertical  engines,  coupled  to  Crompton  dynamos, 
and  also  one  .JohnsonLundell.  one  General  Electric  and  one  Holmes 
dynamos  and  a  Johnson  &  Phillips  combined  dynamo  and  5  n.p. 
steam  engine.     See  also  advertisements. 

Factory  Site  for  Sale. — Messrs.  Green  &  Son,  auctioneers, 
have  an  extensive  site  (about  3J  acres)  close  to  a  railway  station, 
and  suitable  for  the  erection  of  engineering  works,  to  be  let  on  build- 
ing lease.  The  site  is  outside  the  L.C.C.  area.  Further  particulars 
from  Mes.srs.  Green  &  Son,  72,  King-street,  Hammersmith,  London. 
W.     See  an  advertisement. 

|l  Patent  Development. —The  proprietor  of  Patent  No.  27.449,  lflll4, 
relating  to  a  "  .Method  and  .\p)(aratus  for  Electrostatic  Separation." 
Ls  desirous  of  entering  into  arrangements  by  way  of  licence  or  other- 
wise for  cx))loiting  .same.  Applications  to  Messrs.  Cruikshank  & 
Fairwcalhci-,  (i.")-ti(i.  Chancery-lane,  London,  W.C. 

Cable  Box  Ventilators.— An  interesting  exhibit  at  the  forth- 
coming Electrical  Exhibition  at  Alanehester  will  be  a  new  tyjK'  of 
ventilator  for  cable  bo.xes  which  Mes.srs.  Hullers  Ijimited,  (>,  Laurence 
Pountncy-hill,  London.  E.C.,  and  Tipton  and  Hanley,  are  putting 
on  the  market.  .As  the  ventilator  is  easily  .idapted  to  existing  covers 
of  cable  boxes  or  manholes  and  is  also  cheap  it  is  sure  to  ap])eal  to 
engineers  and  managers  of  electricity  works  who  are  troubled  with 
explosions  on  their  net  «i  irks, 

CATALOGUES.  &c. 

Tubes  and  Pipiny. — We  have  received  from  .lohn  S|x;ncer,  Ltd.,  a 
copy  of  their  trade  price  list  of  wrought-iron  tubes  and  fittings  for  gas, 
water  and  steam,  iron  and  steel  lap- welded  boiler  tubes  and  acces- 
sories, &e.  The  list,  which  cancels  all  other  lists,  gives  ])artieulars  of 
the  firm's  telegraph  and  tramway  poles,  are  lamp  posts,  kc. 

Elfrtrinit  Fixinri-i. — Xn  artistically  produced  catalogue  of  fittings 
is  to  hand  from  .Me.s.srs.  Falk.  Stadelmann  &  Co.  It  is  impossible  to 
do  justice  to  this  catalogue  brielly,  and  we  are  therefore  compelled 
to  advise  interested  readers  to  apply  at  once  for  a  cojiy. 

Steam  Tiirhin>.i. — .Messrs.  John  Mu.sgrave  &  Sons  send  us  an 
advanced  copy  of  their  latest  catalogue  dealing  with  the  Zoelly 
turbine  which  they  are  manufacturing  at  Globe  Iron  Works,  Bolton. 
The  list  coutaius  a  number  of  useful   tables  which  should  ensure  its 
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being  kept  for  reference  l)y  engineers.  One  of  the  most  u.seful  of  these 
tables  is  that  relating  to  the  properties  of  .saturated  steam  at  all 
pressiu'cs.  from  I  to:ill()lb.  The  list  is  completed  by  an  entropy  table 
for  steam  which  will  doubtless  prove  of  value  to  engineers.  We  also 
refer  readers  to  another  part  of  the  issue  where  a  complete  description 
of  the  .Musgrave -Zoelly  steam  turbine  will  be  found. 

('(iiitiollii-  li't.'iiManrfx. — The  .X.I'I.tJ.  I\lectrical  Co.,  of  South  .Africa 
send  us  a  list  of  rcsi.slanecs  for  controllers  intended  lor  intermittent 
service.  Full  particidars  can  be  obtained  of  the  com|iany,  Caxtiin 
House,  Westminster.  London.  S.W. 

Flame  Arc  Lamps. — Messrs.  Johnson  &  Phillips,  Charlton,  Kent, 
have  just  issued  leaHet  K,  which  contains  illustrated  particulars  and 
prices  of  their  open,  enclosed  and  Hame  arc  lamps  and  accessories. 
The  firm  will  be  pleased  to  send  copies  on  request. 

Aiil(>-Tran.blonncrs.—Ust  1406  issued  by  the  Union  Electric  Co. 

describes  their  small  transformers  for  single  and  multiple  circuit 
secondaries.  The  transformers  are  sui)plied  fcjr  a  number  of  voltages 
and  are  intended  for  use  with  metal  filament  lamp.s. 

Tiinlnliim    /.omps-.— \\'c  understand   that   .Messrs.   Siemens  Bros. 

Dynamo  Works  have  completed  arrangements  for  a  poster  adver- 

t'sing  campaign  in  the 
provinces  and  on  the 
underground  railways 
and  tube  carriages  in 
London.  This  is  the  first 
direct  reply  to  the  vigor- 
ous ])oIicy  of  the  gas 
companies  and  gas 
mantle  makers  which 
has  3et  been  nuide  by 
the  electrical  industry. 
We  give  a  re|)roduction 
of  one  poster  depicting 
the  evident  pleasure  of 
a  consumer  on  finding 
that  his  electric  light 
bill  is  halved  owin.;  to 
the  use  of  tantalum 
lamps.  A  reproduction 
of  the  poster  in  neat 
show  card  form  will  be 
sent  on  ap|>lication  to 
the  City  address  of  the 
company.  O.Bath-street, 
London,  E.C. 

ExcMi  Carlions. — The 
Union  Electric  Co.  send 

us  copies  of  their  latest  list  dealing  with  Excello carbons.      The  list 

will  be  useful  for  reference,  seeing  that  the  winter  lighting  season  is 

approaching. 

Heathiy  ami  Cookimj  Apparalii'<. — The  General  Electric  Co.  have 
issued  section  H  of  their  catalogue  which  is  devoted  to  electric  heat- 
ing and  cooking  apparatus.  Illustrated  ))articulars  and  prices  are 
given  of  a  great  variety  of  electiic  glow  radiators,  eleveetors  and 
radiators  (made  under  the  "  .Archer""  .system),  kettles,  urns,  cofTce 
machines,  hot  water  jugs,  hot  plates,  ovens,  water  heaters,  cigar 
lighters,  laundry  irons,  glue  )iots,  soldering  irons,  and  many  other 
domestic  and  culinary  and  industrial  utensils.  This  section  of  the 
catalogue  is  bound  and  huled  for  filing. 

Circular  Slide  Rule. — The  publishers  of  "  Knowledge  "  send  us  a 
specimen  of  an  interesting  slide  rule  which  has  been  designed  by 
.Major  Baden  Powell.  It  com]iri.ses  a  circular  card,  in  the  centre  of 
which  is  a  fixed  circular  dial  and  a  rotatable  dial.  The  Scales  of  both 
of  these  are  similar  and  are  graduated  in  logarithmic  .sequence. 
Multiplication.  dceiu\al  equivalents  of  fractions,  proportion, 
squares  and  cubes  and  .scpiarc  roots  can  be  worked  o\it  on  the  dial. 
Full  particulars  from  "Knowledge"'  Offices.  27,  Chancery-lane, 
London,  E.C. 

a. ICC.  Liajlils. — The  (Jemral  Elictrie  Co.  have  issued  the  follow- 
ing leaflet,s:  No.  Fl,207  on  the  "'  New  Era  ""  fittings  block,  FI.2I7 
dealing  with  adaptors  and  galleries  for  "  Osram  "'  lanij>s.  F1.22y 
relating  to  "  Striplitc."  and  SI.270  on  electric  flashers  for  signs  and 
advertising  devices,  viliile  S1.2fi()  is  on  '"  Robert.son  ""  lamps. 

Electricity  Supply  Posters.— In  our  la.st  issue  we  gave  an 
illustration  of  a  poster  due  to  the  .A.s.soeiated  .Municipal  Engineers 
of  London  which  we  hope  will  take  a  place  with  "  Bubbles"  or 
".Alas!  my  poor  brother"  as  masterpieces  of  the  poster  artist's 
craft.  It  indicated,  perhaps  with  rather  a  heavy  hand,  the  in.sidious 
effects  of  coal  ga.s  on  the  "  domestic  hearth  ""  and  the  correspond- 
ingly beneficial  resultii  of  the  employment  of  electricity.     This  heavy 
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artillery  has  been  speedily  followed  by  others  which  should  prove 
equally  effective.  These  we  illustrate  herewith.  They  teach  the  .same 
practical  lesson,  but  in  the  present  ease  the  lesson  is  a]>plied  to  the 
power  problem.  The  posters  are  representative  of  .Mr.  AlcHean's  skill 
in  this  depaitment  of  artistic  work  and  are  excellent  in  every  way. 
There  is  one  point,  however,  which  we  think  needs  explanation.  The 
energetic  repre.sentatives  of  the  Briti.sh  workman  .seem  to  be  aiding 
and  abetting  the  engine  to  "  stick  '"  rather  than  helping  it  forward. 
They  appear  to  be  pulling  in  opposite  direct  ions,  an  altogether  unlikely 
thing  to  happen.  Hut  perhaps  they  know  it  will  not  start  any  way. 
In  the  other  picture  all  is  peace,  perfect  peace.  Posters  of  this 
description  must  serve  to  call  the  attention  of  the  man  in  the  street 


FuRTHKu  Expressive  Posters  of  the  A.M.E. 

to  the  fact  t  hat  electric  ])ower  has  vast  advantages  over  other  methods 
of  driving  machinery.  The  series  of  McBean  |)Osters  promises  to 
become  exciting. 

BANKRUPTCIES,  LIQUIDATIONS,  &c. 

Tiic  flould  Storage  Battery  Co.  (Ltd.).  2.").  Regent-street.  London, 
S.W.,  is  Ix'ing  wound  uj)  voluntarily  and  claims  ai'e  to  be  sent  to  the 
liquidator  (Mr.  E.  A.  Locock),  1(U,  ('oleliernc  Court,  S.VV,.  by  Oct.  31, 
A  meeting  of  creditors  will  be  held  at  '2r,.  Regent -street.  S.W.,  on 
Oct.  17. 

The  trust<'e  (.Mr.  (!,  David.  117,  St.  .Mary-street,  Cardiff)  in  the 
bankruptcy  of  Wm,  Aneurin  Roderick,  electrical  engineer.  V2. 
Penmaen-street,  Swansea,  has  been  released. 


PATENT  RECORD. 

APPLICATIONS  FOR  PATENTS. 

Note.  —  The  un(h-me,nlione,d  Appliciitions{ercepl  those  'marked  t)  are  no 
open  to  fmtilic  iiifjiectimi  until  alter  areeptance  oj  Complete  Specifirationn 
Those  viurked  t  are  open  jor  inspeetion  12  months  after  the  date  attached 
to  them,  if  they  hare  not  been  pnhlished  previoit-ily  in  the  ordinary  course. 
Numeji  within  parenthejies  arethose  of  communicators  of  inrentionx.  ))7ie7» 
Complete  Specification  accompanies  apjilication,  an  asterisk  is  affixed. 

.Time  !l,   litns. 
]2,:)<i4   RoiiKiiTs  &  RoiiEins.      Kleilrii'  pumps. 
]2,.'JS!I  SlKMKNs    Runs.    Dynamo    Works    k    Kl.oss.       Oil   .suilrlies   for 

ailcrnating  cnrrcMtH.* 
12.3iH)  Siemens  Hkos.  Dynamo  Works  &  Ki.oss.      Obtaining  a  ."month 

elcctromolivc  frtrce  curve  in  allcrnate  current  clyiiainos. 
1 2. .'{OH   Dikrman.      lnNtallation.M  nf  eli'ctrir  lainpn  having  metal  lilamintx, 
I2,*I20   Pai'I-IN   &    i''oKTi'NE.     Telrnuitftr  app;iratns  for  sliips'   steering 

gear,  telegraphs  indicators,  9iv.* 
12,447  Ma.s.sone.      Klcitrie  iiiotorH  for  vehielpH.* 

.lune    It).    IlltW, 
I2,41)M  Sami  I.KA.      Wirele.tH  telegraphy.' 
I2,47t'   WiKiilir.      .\daptor  for  im-andcrent  lampM. 
I2.4!IH   Mwoii   iV    .M  ivcrii  A'  ( 'oi  I.SON.      ( 'mitrol  of  ili'itrir  mntiirs. 
I2.ri()7    El.l.lsoN     Hi     .Iaiiiiis.      'I'l'lt  phduii'    or     like    calling    apparatus. 

(Addition  to   IK,;|()H/(I7.) 
12,ri(IH   RaiiuiW.      .Motor  ciintrolleil  .swili  hes. 

.luni'    II,    l!HM. 
i2.ri27    ICroKNK  HhhW  N.      Variable  mnliiin  gear  for  elntrn    it'inlicn 
l2,r>2N    RiXToN.      lOiiiergenry   brakcM  or  HlippiTx. 
12,,5;jl    KnioiitA  Kkti'IK.      Elect rii'idly  driven  |K-reliHi<ivf  (huIh. 


12,.532 
1 2..5.-){> 

1  -i.rm 

12,.5SO 


12,592 
12,614 

12,(i.30 
12,6.34 
12.646 
12,650 
12,651 
12,654 
12,656 
12,678 
1 2,082 

1 2,<384 


1 2,ti8!) 
12,(i!t0 
12,704 

12,720 
12.736 


la 


iimp.s. 


Knioht  &  Keppie.     Electric  pumps, 

Siemens    Bros.     Dynamo     Whp.ks.     Carbons    for 

(Siemens  Scliuckert-W^erke  C.m.b.H.,  Germany.)* 
Hai,!,.     Electric   ignition  systems. 
B.T.-H.  Co.    (G.E.  Co.,  U.S.).    Alternating  current  motors  of  ilie 

commutator  type.* 

.June   12.    I!tll8. 
Ide.      Push  switch  lamji  holdei-. 
Hacking    &    Hill.     Electrically    operating    tramway    points, 

switches,  &c. 
Bourgeois  ^  Bourgeois.     Pocket  electric  lamp.* 
Keller.     Electrical  conductors.* 
Dfdman.     Burglar   alarm.* 

Johnson  &  Phillips  &  Paterson.     Electric  motors. 
Johnson  &  Phillips  &  P.\terson.     Electric  arc  lamp; 
London  Import  Co.  &  Pordes.     Electric  lamiis. 
Timar  &  VON  Dregeb.     .\rc  lamps,     (Date  ap]ilied  for,  8/7/f)7.)*t 
Gaglio  &  ViLL.tNL     Electric  cut-out,* 
Allgemeine  Electricitats  Ges.     Arc  lamps.     (Date   applied 

for,   1.5/7/07.  )*t 
B.T.-H.   Co.   (G.E.   Co.,  U.S.)      Electromagnetic  relays  for  the 

control  of  electric  motors,      (.Addition  to  16, 1115/06.) 
June  1.3,   1908. 
Charles,     Tumbler  switch. 
Smith.     Electric  cables. 
Stansfield  &  Hatt.     Controlling  the  voltage  of  djniamo-electiTi 

machinery. 
SociETE   Francaise   d'Tnc^ndescence   par   le  Gaz  (System^ 

Auer).     Incandescent  lamp  filament,'!  and  apparatus  therefod 

(Date  applied  for,  l,3/7/07.)*t 
Heldbek      Adjustably   suspending   incandescent    lamps. 


1 2,93: 

13.129 

13,190 
1.3,432 
1,3,712 
13.821 
14,iJ67 
1.5.367 
17,300 


18,044 

18,187 

20.824 
22.082 
2li.084 

26.973 


SPECIFICATIONS  PUBLISHED. 

1907  Specifications. 
Pei.ten    &  GtiLLEAUME  Lahmeyerwerke  -A.-G.     Courpensate 

alternate  current  series  motors.      (Date  applied  for.  12/7/06.) 
Grob.     Voltage-regulated  system  for  electric  lighting  and  heal 

ing  of  vehicles.      (Date  applied  for,  9/6/06.) 
Harrison  &  Hirst.     Electrodes  for  arc  lamps. 
Schattner.     Fusible  cutouts. 

Parsons  &  Law.     Regulation  of  dynamo-electric  m.uhinerj' 
Jentzsch.     Coin-controlled  telephones. 

Eckstein,  Heap  &   Mei.lis,     ElectricaUv-operat»'d  switches,  j 
B.T.-H.  Co.     (G  E.  Co.,  U.S.)     Metallic  ti'himeuts. 
Bif'KTON.     Combined  electric  connection  plug   anil   socket    .tnl 

.switch.     (Post-dated,  24/1/08.) 

FeI.TEN     &     tiril.LEAUME     LaHM  EYERWKRKE     .-V.-G,        AloUOphn 

shunt  tlc'ctric  machines.      (Date  applied  for,  11/8/06.) 
Bailey',     Signalling  approcah  of  tramcars  at  cross  roads  whci 

overhead  \\'ircs  are  employed. 
Irwin.     Electric  oscillographs. 
Watson  &  Smith.     Electric  ignition  systems. 
.Meverling.      Electricity  meter  for  continuous  current.      (Dal 

applied  for,  23/11/06.) 
.Anoekson.     Spark    pings   ft>r   ex|»losiou    culoiu's.     (Post-dat 

11/12/07.) 

1908  .SPECIFII  ations. 

325  .Sanders  &  Grekniiero.     Induction  ignition  coils. 
2,083  .\li.gemeine  Elektru'ITats  Ges.     Pumps  and  the  like.     (Da| 

apiiliiMl  for,  30/1/07.) 
2,308  SlE.MENS  &   Halske  .\.-(i.     Electrically  selecting  one  of  seveij 

receivers  connected  with  a  common  conductor.     (Date  appli| 

for,  11/2/07.) 
2.481   Siemens  Rhos.  Dynamo  Works  &  Wheat.      HoMers  for  inc^lj 

descent   lamps. 
2.5l'i9  R\wi,in(!s&  .Smcph.     .Vdjiistably  supporting  imande.scent  laini4 

and  sh.ides  or  reflectors.      (.Application  for  Patent  of  .Additid 

to  .No.  8,151/07.) 
2,956  Soc.    Indcstriei.i.e   des  Telephones   (Constri'ctions   Elr^ 

triqies,    Cacm' tciku'c.   Carles).      Wheels   for   road    vehiela 

(Date  applied  for.  22/2/t)7.) 
3, .505  .Mertens.      Current  collector  for  clei'tric  vehiele.t.      (Daleappli^ 

for.  16/2/07.) 
3,.526  Caul     Zeiss.     Sicreo.scopic     telemeters.     (Dale     applied     fO 

2.3/2/07.) 
3.551!  (!kll,      .Autonuitic  telegraphii    transmission  instriunents.      (Ull] 

applied  for,  I2/H/07.) 
3,700  SruMlliT.      .\rc   illumiu.il  iug  apparatus,   |)arlicularly   for   pllOB 

gr.iphy.      (.\ppliiati"ii  for  Patent  of  .\dilition  to  No.  9574/0 
3,770  Rlckmel.  Ri.ikmkl,  Rlcemel.  *  Shii.l.     Eleetricnlly-coiitroll^ 

jiucunuitic  dispatch  tubes,  rash  railways,  itc.     p 
.■(.7111    I'lU.YPuoM     Ki.KKTKiziTATs-tJKS.     Transmitting    graphic     hib 

pli.itograplis,  and   tlw  like  by  electrii'  current,     (Date  appTM 

for,  25/2/07.) 
1.112  Siemens  Rkos.  Dynamo  Works  (Siemens  Schiiekortwerke  (Jo* 

Sertioii  insulating  arrangements  for  conductors  used  in  overllP 

must rii !■  t II tu  nf  fleet rir  r. Ill \^;iYs  or  tramways. 
4.133  Siemens  Si  iniKKKT  Werkk.  Ges.     Stalling  and  working  Ihrfl 

pliiiHc    iniitors    from    single  piia.te   supply.      (Dale    applied    f<^ 

2K/ii/07.     Addition  to  1,243/07.) 
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4.139 

4.  Hill 

4.4.12 

4.444 
4.4(i4 

4.1)21 

5,22.5 

5,010 

7,2 1'J 
7,910 


8,74r. 
9,()2,'? 
9.552 

9,977 


Ri.o\AM.   (Mnrki.scho  Maschineiibnimiistall   Linlwij;  Stiaki'iiliolz 

.\. •(.;.).     Lifting  miiKnets  for  irmu's. 
KvANs.      Miillipjc  rale  oloitriiity  meti'is. 
.M.A.-icH  NKNF.VBKIK  Okrukon.    Siii);li'-phii,sc  lomiiuitiitor  motor.--, 

( Dato  api.li.vi  for,  9/3/07.     Addition  to  28,988/04.) 
|)t>\vsiNi;.      Klectriial   rudiator.'*. 
SiKMKNs  Hitos.  &  Co.  (.Sicmeii.s  &  Halsko  A.-G.).     Coils  of  large 

.scitioii  for  oliM-lromamu'tir  apparatiLx. 
Fkikiihkim.      MaiMifactiiri'  of  licat   iiitcrcliaiigers  by  an  electro- 
lytic pPHo.s.      (Dale  applied  for,  4/:!/(l7.) 
.\i.i.(:kmkink    Ki.F.KTRunAT.-i   Gks.     Ekitrodes   for   arc   laniiw. 

(Dalr  applii-d  for,  5/7/07.) 
Ai.i.i;KMKiNK  Ki.KKTKKiT.vTS  Ges.     Incandescent  electric  lamps. 

(Date  applied  for.   14/3/07.) 
SiF.MKNS  &    Hai.skk  (A.-CJ.).      Process  for  liardenini,'  tantalum. 

(Date  applied   for,   2(1/3/07.) 
.AliAMlAN.      KU'ctrically-controlled    apparatus    for    .seeing    at    a 

distance. 
SiKMKNs   Bros.  &  Co.  (Siemens  &   Halskc  A.-O.).     Pyrometers 

and  thermometers  of  the  thermo-electric  or  electrical  resistance 

type. 
AfOEB.     Incandescent  Hlaments. 

Deniepokt.     Electric  condensers.     (Date  applied  for,  30/9/07.) 
Brown.     Electrical  block  signalling  apparatus.     (Date  applied 

for,  S/5/07.) 
Ali.i;emeixe  ELEKTRKtT.\TS  Ges.     Electrical  power  transmission 

systems.     (Date  applied  for,  H/1/07.) 


COMPANIES'  MEETINGS  AND  REPORTS. 
Dick,  Kerr  &  Co.  (Ltd.) 

The  ordinary  general  meeting  of  this  company  wa.s  held  on  Tuesday, 
Mr.  .TiiHN  Kerr  presiding. 

The  SECRETARY  iMr.  Frank  Mott)  having  read  the  notice  conven- 
ing; the  meeting  and  the  report  of  the  auditois, 

The  CHAIRMAN  said  the  board  regretted  having  to  announce  a 
decrease  in  the  profits.  The  reduction  had  not  arisen  from  any  slack- 
ness on  the  [xirt  of  the  board  or  restriction  in  the  efforts  of  a  very  ener- 
getic and  cjvpable  staff,  )mt  was  entirely  owing  to  the  very  severe  com- 
petition met  with  in  every  department.  In  addition,  the  financial 
crisis  in  America  had  had  its  effect  all  over  the  world  and  the.\',  among 
others,  had  suffered  very  considerably,  inasmuch  as  investors  hesitated 
to  enter  into  new  enterprises.  Again,  owing  to  the  financial  crisis  as 
well  as  the  high  Bank  rate  in  the  e.irlicr  part  of  the  year,  municipal 
boi rowing  was  considerably  restricted,  and  this  had  a  serious  effect 
u|)on  their  turnover.  The  electrical  industry  had  been  engaged  in  a 
very  severe  struggle  for  some  years  past  and  at  the  moment  he  could 
not  see  much  likelihood  of  competition  becoming  less  keen  in  this 
country.  They  were,  therefore,  devoting  most  of  their  energies  to  de- 
veloping colonial  and  foreign  business  and  a  large  proportion  of  the 
machinery  now  manufactured  in  their  Preston  works  was  for  abroad. 
They  had  taken  a  rather  important  contract  for  tramway  car  equip- 
ments for  the  City  of  Moscow,  and  this  in  the  face  of  very  keen  com- 
lietition  from  Continental  makers.  In  South  America  and  Japan  par- 
ticularly their  business  coimection  had  been  increasing  rapidly.  The 
extraorilinary  demand  w  hich  existed  a  few  years  ago  for  electric  tram- 
way e<piipments  had  been  steadily  falling  oil'  owing  to  most  of  the  lines 
at  home  and  abroad  being  now  electrified.  They  had,  therefore, 
deemed  it  necessary  to  devote  some  attention  to  another  and  imjior- 
tant  branch  of  business  w  hich  hitherto  they  had  not  <leveloped.  He 
referred  more  particularly  to  important  ]iower  schemes,  hydraulic  and 
ste.am.  This  class  of  liusine.ss  h.-id  been  very  largely  e.xploited  in 
Switzerland,  Norway,  .-Vmerica  and  Canada,  and,  their  plant  at 
Preston  being  designed  s[jecially  to  deal  with  heavy  machinery  they 
wereutibsing  it  in  this  direction.  The  directors  had  never  been  guilty 
of  holding  too  .sanguine  views  ;  however,  if  they  had  found  it  possible 
to  complete  the  year  under  review  with  £59,558.  4s.  5d.  of  profit,  it  was 
not  too  nnich  to  expect  that  within  a  rea.sonable  perioil  a  [Hospcrous 
time  would  return.  In  the  past  the  policy  of  building  u|i  strong  re- 
serves, and  the  present  carrying  forwanl  of  £81,566.  17s.  2d.,  of  un 
divided  profits  must  meet  the  approval  of  the  shareholders,  in  view  .if 
the  fact  that  the  works  had  been  maintained  in  the  highest  state  of 
efficiency,  and  the  plant  and  machinery  amply  depreciated. 

One  constantly  heard  the  cry  of  "  support  home  industries, "  and, 
l>earing  on  this,  he  would  ask  their  financial  friends  to  u.se  their  good 
iiiHuenceon  behalf  of  English  maimfacturers.  Ilscemcd  hard  toknow 
of  money  leaving  I..ondon  by  millions,  which  eventually  had  the  effect 
of  securing  employment  for  factories  in  (Jcrmany  and  America.  Finan- 
cial houses  knew  their  own  business  be.st,  but  a  little  patriotic  feeling 
an<l  support  might  do  much  in  helping  the  cause  of  the  unemployed 
and  of  industrial  capital  in  tiieir  own  country.  The  figures  in  the 
accounts  pr.-ictically  refiected  the  trading  position  for  the  year.  He 
would  like  to  express,  on  behalf  of  the  board,  their  high  appreciation 
of  the  management  and  staff  throughout  a  trying  year's  business. 

Tlie  adoption  of  the  report  ancl  accounts  was  seconded  by  Mr. 
CLAUD  T.  CAYLEV  (deputy  chairman'. 

Mr.  .1.  B.  CONCANON  said  he  knew  what  a  terrible  amount  of  com- 
petition there  was  in  their  trade.  It  was  notorious  to  every  man  in- 
terested in  investments  that  kindred  companies,  working  on  as  good, 
if  not  better,  terms  as  regarded  the  support  they  got  from  their 
backers,  had  had  disastrous  results.     He  might  say  that  theirs  was  the 


only  company  of  its  class  which  had  maintained  its  dividend  in  the 
past  year.  He  congratulated  the  board  and  the  staff,  and  lie  looked 
foi'ward,  a.s  they  did.  to  even  better  days. 

The  lesolution  was  then  put  anil  carried  inianimously. 

The  retiring  diiectors  (Mr.  R.  H.  Pre.stwick  and  Mr.  Thos.  D.  Lin- 
gardjand  the  retiring  auditors  were  then  re  elected,  and  a  hearty  vote 
of  thanks  to  the  directors  and  staff  terminated  the  proceedings. 

CLEVELAND  AND  DDRHAM  COUNT?  ELECTRIC  POWER  CO.— The  direc- 
tors' rcpiirl  to.h :iiKi;ii,stliM(  ilcpics-i.jii  in  tin-  Ir.idccm  I  he  Niir(h-East 

<-oast.  with  laliciur  disputes.  atVcclcd  tlic  d<-iuaiid  for  electric  power,  and, 
at  the  same  time,  demanils  for  the  extension  of  tiie  company's  system 
nece.isitated  large  cajiital  expenditure.  .Agreements  have  hecTi  made  with 
the  Waste  Heat  &  <!as  KIcclrical  Generating  Stations  Co.  for  the 
operation  by  llie  Cleveland  &  D\irham  ('om|mny  of  power  stations 
crecterl  by  that  com|>any  at  the  works  of  the  Wcard.ilc  Steel,  Coal  <fe  Coke 
Co.,  Tudhoc.  Spennymoor),  and  Sir  Bernard  Sanuielson  &  Co.  (Newport, 
.Middlesbrough).  .\rrani;cnienls  for  a  hulk  supply  and  the  extension  of 
the  mains  to  Harllepoul  liavc  been  couiplcteti.  ;ind  it  has  lately  been 
decided  to  link  u|)  the  company's  cable  system  with  tliose  (»f  the  companies 
further  North.  .An  impoi-tant  extension  of  mains  is  now  proceeding  from 
the  north  bank  of  the  River  Tees  to  the  North-East  Durham  coalfield.  A 
hulk  su]))>ly  to  Jliddlcsbrough  Corporation  was  commenced  in  .March,  and 
important  contracts  have  been  closed  for  supplying  four  new  rolling  mills 
in  the  Cleveland  distriit.  The  lonnections  now  aggregate  20.105  H.I', 
compared  with  9.172  II. P.  last  year.  Arrangements  have  also  been  made 
for  connecting  up  a  f\irther  S.SoO  h.p.  The  net  revenue  for  the  year,  after 
writing  down  preliminary  expenses  by  tlO.OOt).  amounts  to  £5.142.  In 
A|iril  last  an  interim  dividend  of  5  per  cent,  on  the  preference  shares  was 
paid,  which  absorbed  £7.120.  and  it  is  now  projio.sed  to  carry  forward  tO' 
next  account  £1,252. 

DEVONFORT  AND  DISTRICTTRAM'WAYSCO.  (LTD.)— Till- directors'report 
states  that  £115  liad  liccii  expcndi'd  on  capital  account,  bringing  the  total 
to  £162,184.  Kevcnue  for  the  six  months  was  £11.812.  Receipts  showed 
an  increase  of  £85  and  expenses  a  decrease  of  £50.  .After  deducting 
expenses  (including  interest)  there  is  a  surplus  of  £579  (which,  with  £1.50 
forward)  is  carried  forward.  During  the  next  few  years  considerable 
expenditure  will  have  to  be  incurred  in  relaying  portions  of  track,  and  the 
directors  have  decided  to  transfer  £11,749  from  depreciation  and  reserve 
fund  to  permanent  way  renewals  finid.  As  the  company  has  been  unable 
to  pay  any  dividend  for  the  past  three  years  the  directors  approached  the 
Corporation  with  a  view  to  obtaining  some  concessions,  or,  in  the  alter- 
native, selling  the  undertaking  to  the  Corporation.  The  latter  declined 
to  grant  any  concessions,  but  they  have  not  yet  given  a  definite  answer 
as  to  whether  they  will  jiurdiasc. 

SWANSEA  IMPROVEMENTS  AND  TRAMWAY  CO.— The  report  for  t  he  half- 
year  ended  .June  30.  states  that  the  gross  receipts  on  the  tramway  under- 
taking were  £24,207,  an  increa.se  of  £1,950  upon  the  corresponding  period 
of  1907,  and  the  exiicnses  £19.1190,  an  increase  of  £1,115.  The  profit  is 
£4,57(1,  whiih,  added  to  £k532  brought  forward,  makes  £0,108.  The 
directors  propose  to  place  to  reserve  and  depreci.ation  fund  £1,000,  to 
pay  a  dividend  on  984  iircference  shares  at  rate  of  (i  per  cent,  per  annum, 
and  on  4.01(1  preference  shares  at  rate  of  5  per  cent,  per  annum,  leaving 
to  be  carrictl  f<»rwai'd  £."J.Sl)9. 

WILLANS  &  ROSINSON  LTD.) -The  29th  half-yearly  report  of  the 
directors  of  this  company  discus.ses  the  accounts  for  the  half-year  to 
June  30.  As  regards  Rugby,  after  writing  off  £6,510.  17s.  8d.  as 
depreciation,  there  is  a  jtrofit  of  £18,472.  18s.  4d.  on  the  half-year's 
work.  On  (v>ueen's  Eerry  there  is  a  net  loss  on  the  half-year  (after 
contributing  to  debenture  interest  and  to  directors'  sahiries)  of 
£2,786.  4s.  6d.  The  net  profit  is  therefore  £15,685,  15s.  lOd.,  and  the 
total  amount  available  for  distribution  or  otherwise,  including 
£7,443.  Is.  2d.  luougbt  forwanl  is  £23,129.  15s.  The  directors  pro- 
pose to  pay  the  dividend  on  the  6  yiev  cent,  preference  shares,  absorb- 
ing £9,999.  18s.  :  to  apply  £1,759  partly  in  (laying  inteiest  upon,  and 
partly  in  redeeming  funding  certificates,  in  accordance  with  the 
approved -scheme  :  and  to  pay  a  divideiulat  the  rate  of  10  percent,  [icr 
annum  upon  the  ordinary  shares,  amounting  to  £3,335.  6s.  £8,046  lis. 
is  carried  forward.  The  profit  for  the  half-year,  though  inferior  to 
that  for  the  half  year  preceding,  is  approximately  the  .same  lus  for  the 
corresponding  period  of  1907.  In  view  of  the  present  exceedingly 
unfavourable  trade  outlook,  the  directors  think  it  right  to  |X)int  out 
that,  unless  theie  should  be  a  definite  revival  of  business,  it  will  not 
be  safe  to  assume  that  the  recent  satisfactory  progress  of  the  company 
will  be  sutHciently  maintained  to  a.ssure  the  continuance  of  the  present 
dividend  upon  the  ordinary  shares. 

The  (Queen's  Ferry  works  were  offered  by  auction  on  Sept.  16,  but 
were  not  soli.  No  exertion  will  be  sp.ueil  to  effect  a  sale  by  private 
treaty,  and  in  any  case  it  is  intciulcd  todisposc  of  that  portion  of  the 
plant  which  it  is  not  speci.dly  desired  to  retain  with  the  buildings. 
Work  at(^>ueen's  Ferry  has  practically  ceased. 

YORKSHIRE  ELECTRIC  POWER  CO. — .At  the  meeting  on  Wednesday  .Mr. 
.A.  (!.  Luplon.  in  moving  the  adoption  of  the  directors'  report,  .said  that 
after  paying  interest,  there  was  for  the  first  time  a  profit  on  net  revenue 
account  amounting  to  £3(13.  (is.  Hid.,  compared  with  a  loss  of  £1.21 1.  3s. 9d. 
for  the  corresponding  period  of  19U7.  Since  the  report  was  issued  there 
had  been  further  applications  for  the  new  capital,  of  which  £32,805  had 
now  been  taken  up  out  of  the  total  of  £45,000.  At  present  the  company 
was  suffering  from  the  general  wave  of  bad  trade  and  short  time,  and 
although,  of  course,  not  directly  affected  by  the  deplorable  strike  in  the 
cotton  mills,  nnist  necessarily  suffer  when  so  large  a  number  of  the  con- 
sumer- of  textiles  were  out  of  work.     The  group  of  textile  industries  to 
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wliiijli  tlic  coiii])any  supiplicd  ])ower  was  more  important  than  any  other 
single  fironp  of  cnstomcrs  and  provided  some  40  per  cent,  of  the  total 
reeei]>ts  of  tlie  eompany. 

The  tomijany's  jilant  was  all  British  made,  and  wherever  its  mains  were 
laid  they  rejjresented  lar^e  snms  jiaid  in  wages  and  employment  fomid  for 
lahour.  During  the  next  few  months  several  thousands  of  pounds  would 
be  s])ent  in  the  district  in  extra  lahour  alone  on  mains  and  woi'ks.  That 
was  not  v.ilhout  importance  at  the  ])rcsent  time,  especially  when  it  was 
rcmcmhered  tliat  wherever  the  mains  were  constructed  new  trades  were 
stimulated,  and  extra  ratable  value  created. 


NEW  COMPANIES,  STATUTORY  RETURNS, 
MORTGAGES  AND  CHARGES. 


NEW  COMPANIES. 

CORDOBA  LIGHT,  POWER  &  TRACTION  CO.  (LTD.)  (99,640.)— Reg. 
Sept.  24,  capital  £500,000  in  £1  shares,  to  acquire  benefit  of  conces- 
sions, grants,  rights  and  powers  granted  by  any  authority  in  Cordoba 
or  elsewliere  in  the  Argentine  Republic,  and  to  carry  on  the  business 
of  electric  power  station,  tramway,  railway  and  omnibus  proprietors, 
carriers,  suppliers  of  electric  light,  &c.  "l''irst  directors.  Sir  Irving 
Courtenay  (chairman),  G.  Kitchin,  T.  F.  Thomson  and  H.  A.  Trotter. 
Reg.  olhce,  15,  Copthall  avenue,  London,  E.G. 

EGHAM  &  DISTRICT  ELECTRIC  LIGHT  CO.  (LTD.)  (99,625.) -Reg. 
Sejjt.  23,  capital  £25,000  in  £5  shares,  to  accjuirc  and  carry  on  the 
business  of  the  Egham  Electric  Lighting  Synd.  and  to  take  a  transfer 
of  a  certain  provisional  order.  First  directors,  F.  S.  Powell  and  F.  J. 
Powell. 

FIXARC  LAMP  CO.  (LTD  )  (6,901.)— Reg.  in  Edinburgh  on  Sept.  22, 
capital  £1,500  in  £1  shares,  to  ae(|uire  from  Pierre  M.  Capitaine  E.nd 
from  the  Fixarc  Lamp  Co.  the  exclusive  licen.sR  to  exploit,  manufac- 
ture and  sell  in  any  part  of  the  world  a  patent  for  arc  lamps,  and  to 
carry  on  in  France  and  elsewhere  the  business  of  dealers  in  electric 
lamps,  carbons  and  accessories,  &c.  First  directors,  AV.  I).  Hendry,  J. 
Robertson  and  W.  F.  Fellows.  Reg.  office,  49,  Virginia-street,  Glasgow. 

I.  T.  C.  (LTD  )  (99,612.)-Reg.  Sept.  22,  capital  £10,000  in  £1 
shares,  to  make,  sell,  maintain  and  work  telephones,  telegraphs,  elec- 
trical apparatus,  &c.  Private  company.  ITirst  directors,  H.  M.ayer 
(permanent  managing  director  and  chairman)  and  E.  Mayer.  Reg. 
office,  64,  Leadenhallstreet,  London,  E.G. 

J.  L.  MFG.  CO.  (LTD.)  (99,613.)— Reg.  Sept.  22,  capital  £20,000  in 
£1  shares,  to  acquire  the  manufacturing  business  carried  on  by  the 
.lohn.son-Lundell  Electric  Traction  Co.  (Ltd.),  to  adopt  an  agreement 
with  T.  L.  R.  Cooper  and  to  carry  on  the  business  of  manufacturers  of 
and  dealers  in  electric  motors  and  dynamos  and  their  accessories, 
electricians,  electrical  and  mechanical  engineers,  &c.  Private  com- 
pany. First  directors,  T.  L.  R.  Cooper  and  H.  Rottenljurg.  Reg. 
otiicc,  .lolmson-strcet,  Southall,  Middlesex. 

TUNGSTEN  METAL  CO.  (LTD.)  (99,618.)— Reg.  Sept.  22,  capital 
£40,000  in  £1  shares,  to  acquire  from  the  Cornish  Development  Co.  a 
leasehold  factory  for  the  jn-oduction  of  tungsten  metal  (now  in  course 
of  erection  at  Widnes),  with  the  benefit  of  certain  contra-ts  for  the 
supply  of  wolfr.im  ore,  &c.   Reg  office.  56,  Cannon-street,  London,  E.G. 

STATUTORY  RETURNS. 

BRAY,  MARKHAM  &  REISS  (LTD.)— Acc.irding  to  return  to  Sept.  2 
capital  is  £20,000  in  £1  shares,  of  which  8,000  have  been  taken  up 
and  paid  for  in  full.     Mortgages  and  charges,  nil. 

BRUSH  ELECTRICAL  ENGINEERING  CO.  (LTD.)— 'J'he  capital  in  return 
to  .June  30  is  £489,512  iji  74,268  ordinary  shares  of  £2  each,  105,732 
ordinary  shares  of  CI.  6s.  8d.  each  and  150,000  preference  shares  of 
£1.  6s.  8d.  each,  of  which  105,732  ordinary  and  150,003  preference 
have  been  taken  up.  £1.  6s.  8d.  per  share  has  been  called  up  on 
35,818  ordinary  and  78,463  preference  ami  £152,734  13s.  4d.  has  been 
received.  £188,601,  6s.  8il.  is  considered  as  paid  on  69,914  ordinary 
anil  71,537  piefcreMce.     Mortgages  and  charges,  £250,000. 

CHILI  TELEPHONE  CO.  (LTD.)  In  return  to  .Inly  30  capital  is 
1250,000  in  £5  shares,  of  which  44,000  have  been  taken  up.  £220,000 
has  iMjcn  received.      Morlg.agcs  and  charges,  nil. 

ELECTRICAL  POWER  STORAGE  CO.  LTD  )  The  capital  in  return  to 
.July  30  rs  £100,600  m  20,000  ordinary  and  100  founders'  shares  of  £5 
each,  of  winch  06  founders'  ami  18,592  ordinary  have  been  taken  up. 
£5  per  share  has  been  called  up  on  66  founders'  and  £4  per  share  on 
3,132  ordin.iry  and  £13,332.  5s.  Id.  h.as  been  received,  inclmling 
£474.  5s.  Id.  paid  in  .advance  of  <-alls.  Mortgages  and  charges,  filO.ODa 

GENERAL  ELECTRIC  TRAMWAYS  CO.  (LTD.)  Return  to  June  2  "ivcs 
nipilal  as  i;50,000  in  £1  -li;,r.-,  of  mIihIi  18,500  have  bcci  taken  up. 
£18,.')'j0  b.is  been  i.iiivcd.      .Moilgages  and  (.-harges,  £16,0CQ. 

SUNBEAM  LAMP  CO.  (LTD.)-l:e(  urn  to  .Inly  14  gives  capital  as 
X75,OO0  in  tlO  shales,  of  winch  £17,650  has  been  talion  up.  £10  per 
share  lias  been  called  up  on  908  and  £9,080  has  bc(!ii  lecelveil.  £8,570 
IH  ooiiHidcred  im  paid  on  8,57  shares.      Morlg.iges  and  charges,  £8,800, 

MORTGAGES  AND  CHARGES. 
ADDINELL  &C0.  [VtV.)  I'ai  li.ulnis  of  two  sei  ies  of  ilebcninies  (ls() 
for  £200  and  (2n<l)  for  £300,  created  by  lesolulions  of  March  12  and 
Aug,  8,  1908,  have  been  tiled  piiiMiianl  liisee.  10(3)  of  (  oinp.inies  .Act, 
1907,  tlKMimoiiiitof  the  present  issucH  lieiiii.'£60  nnd  £240  icspcclivrly. 
I'roiierty  cliaiged  '         ■ 


roiierty  cliaiged,  coinnaiiy'.s  undertaking  .ind  property,  present  w 
titiire,  including  iiMcnllcd  enpit'il.     Nolni.»lces. 


nd 


AMALGAMATED  RADIO  TELEGRAPH  CO.  (LTD.)— A  debenture  dated 
Sejit.  11,  1908,  to  secure  £350,  and  further  .advances,  charged  on  com- 
pany's undertaking  and  property,  present  and  future,  including  un- 
called capital  has  been  registered.  Holders,  H.  Malpas  and  Mrs.  M.  M. 
Mali)as, 

BRADFORD  ELECTRICAL  E^fGINEERING  CO.  (LTD.)— A  debenture 
dated  Sept.  17,  1908,  to  secure  £1C0,  charged  on  the  company's  under- 
taking and  property,  jiresent  and  future,  including  uncalled  capital, 
has  been  registered.     Holder,  .J.  Garnett. 

GUILDFORD  ELECTRICITY  SUPPLY  CO.  (LTD.)— Reissue  on  Sept.  22 
of  a  £100  debenture,  part  of  a  series  of  which  particulars  have  already 
been  filed. 

S.  H.  HEYWOOD  &  CO.  (LTD.)— A  statement  of  the  total  amount  out- 
standing on  .July  1  in  respect  of  mortgages  and  charges  created  prior 
to  that  date  and  not  rec[uired  to  be  registered  under  sec.  14  of  the 
Companies  Act,  1900,  has  been  filed  pursuant  to  sec.  12  of  the  Com- 
panies Act,  1907.  Particulars,  mortgage  dated  1901,  securing  £800. 
^OLLOWAY  ELECTRIC  SUPPLY  CO.  (LTD.)— A  statement  of  the  total 
amount  outstanding  on  July  1  in  respect  of  mortgages  and  charges 
created  jirior  to  that  date  ard  not  required  to  be  registered  under 
.sec.  14  of  the  Companies  Act,  19C0,  has  been  filed  pursuant  to  sec.  12 
of  the  Companies  Act,  1907.  Particulars,  debentures  dated  1900, 
securing  £15,000,  and  charge  dated  1907,  securing  indefinite  amount 
(£2,300  outstanding  on  July  1). 

MORRIS-HAWKINS  LIMITED.— Deposit  of  deeds  dated  Sept.  3,  1908, 
to  secure  all  moneys  due  or  to  become  due  to  the  London  Joint  Stock 
Bank  has  been  registered.  Property  charged,  certain  freehold  land 
and  premises  at  Dagenliam. 


CITY  NOTES. 


MEMORANDA  (Oct.  1).— Bank  rate  2^  per  cent,  (since  May  28,  1908) 
Price  of  silver,  23;d-  per  oz.  Consols  85;j — 85yr  for  money  and 
851;! -85!,;  for  account.  Consols  Pay  D>ay,  Nov.  5  ;  Stock  and  Shares 
Continuation  Days,  Oct.  13  and  27;  Ticket  Days,  Oct.  14  and  28; 
Pay  Days,  Oct.  15  and  29. 

Prices  of  Metals  (London).  —  Copper,  casli,  59;  ;  three 
months,  60ii';.  Lead,  English,  134 — 135  !  foreign,  13, ^ — 13 1',; 
Spelter,  foreign,  19J— 20J.  Tin,  English,  133—135:  Fine  Foreign 
cash,  134b,  three  months,  135J.  Iron,  Cleveland,  cash,  51/4i,  three 
months,  51/2,\.  ■ 

AMERICAN  TELEPHONE  &  TELEGRAPH   CO.— A  dividend  of   §2   per 

share  h.is  been  anniniiu-cd. 

BERGMANN  ELEKTRICITATS  WERKE  A.G. ,  BERLIN.— The  shareholders 

are  to  be  asked  to  sanction  the  increase  of  the  ei])ital  from  14,000,000 
marks  (£700,000)  to  21,000,000  marks  (£1,050,000)  by  tlie  issue  of 
7,000,000  marks  of  new  shares,  which  will  beoll'eied  to  present  holders 
at  165  )ier  cent. 

BRISBANE  ELECTRIC  TRAMWAYS  INVESTMENT  CO.  (LTD.)— The 
directors  have  dccide<l  on  payment  of  the  following  interim  dividends 
on  Nov.  2  in  respect  of  profits  for  the  half-year  to  June  30 :  Usual 
half-yearly  preferred  diviflend  of  2s.  6d.  \>er  share  and  a  dividend  of 
2s.  6d.  per  share  (tax  free)  on  the  ordin.ary  shares. 

CALCUTTA  ELECTRIC  SUPPLY  CORPN.  (LTD.)  The  number  of  units 
delivered  In  consumcis  during  the  four  weeks  ended  Aug.  28  were 
615,469,  coinpare<l  with  564,913  units  in  the  eorres|>onding  four  weeks 
of  1907. 

EASTERN  TELEGRAPH  CO.  (LTD.)— This  company  ainiounee  the  pay- 
ment on  15lh  inst.  of  a  ilividend  at  the  rate  of  3,J  per  cent.  |)er  ,'innuiii 
(less  tax)  on  the  pretcrenee  stock  for  the  quarter  ended  Sept.  30  aiui 
the  second  (luarterly  interim  dividend  of  l.|  per  cent,  on  tJie  ordinary 
stock  (tiix  free)  in  respect  of  profits  for  the  year  ending  Dec.  31,  1908. 
The  transfer  books  of  the  ordinary  stock  «  ill  be  ('1080(1  from  Oct.  7  to 
14  inclusive. 

EASTERN  EXTENSION  AUSTRALASIA  &  CHINA  TELEGRAPH  CO. 
(LTD.) — The  direclois  have  declared  .in  inlerim  dividend  tor  the 
ipi.artcr  ended  .liinc  30  of  2s.  6d.  per  share  ((a\  free)  payable  Oct.  15. 
The  sli.are  register  will  be  closed  from  7lli  to  14th  insl.  inclusive. 

ELECTRIFICATION  OF  PRUSSIAN  RAILWAYS.— It  is  announced  that 
the  Allgcineine  Electiicit.ils  (lesellscli.ifl  and  the  Siemens  Schuckert 
Elcktiicilals  OcscllscliafI  are  considoi  ing  a  project  for  forming  n  new 
cnnipaiiy  In  deal  with  tbc  elect  rilical  ion  of  tlie  Prussian  railw.-iys. 

HOVE  ELECTRIC  LIGHTING  CO.  -.\n  inlciini  dividend  al  the  rate  of  S 
|icr  cent,  per  annuiii  has  been  dccl.ircd  nii  I  lie  ordin.iry  sh.ircs  for  the  six 
inoiilhs  ended  .liine  :tll. 

REUTER'S  TELEGRAM  CO.  (LTD.)-  riio  board  have  declared  an  in- 
lciini dn  idciiil  of  4s.  per  share  (,it  tin!  rale  of  5  per  cent.,  tax  free)  for 
the  balf  yn.o    Clldrd  .luil.'.W, 

SHAWINIOAN  WATER  &  POWER  CO.  — A  di\  idciid  of  I  per  cent,  for  the 
pa^l  (|iiarlci   li;is  been  declared. 

STOCK  EXCHANGE  NOTICES  —The  Stock  Kxehiingc  coinmiltic  have 
ordcKcl  .Sl.l  l.^i  (MK)  adililioii.il  ?I.(l(Kt  con.solidntcd  mortgage  .5  per  (cnt. 
aO  year  coupon  bonds  of  I  he  llnvuini  Khrlne  liiiihnni  ('it.  to  be  ipiotcil  in 
ihcOllici.d  l.isl.  .\ppli(  alion  has  Ik  en  niadc  for  (piiital  ions  fori'  I.IHHI.IIIMI 
.%  per  cent,  prior  lien  lioiids.  1"J..SINI.IHHI  I.J  per  rent.  (IIKI.'I)  bonds,  and 
t4,!MMI,(KH»  li  |«>r  cent,  iiicoine  bonds  of  the  ('iiilirijroiinil  A.'/rr/rir  Unit- 
tvnyt  Co.  of  London  {Ltd.) 
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ELECTSIG  TRAMWAY  AND  RAILWAY  TRAFFIC 
RECEIPTS. 


Lino 


Week 
ended. 


§ 


Ino. 

or  Doo. 
(a) 


iberd«0D  OorponUon I  Sopt  33 

Alrdrie  1      ..  18 

AdkIo- Argentine h  'J3 

Ayr  Corporation I      .,  'J6 

Baker  St.  &  Waterloo  By ,  36 

Baraslej •.  18 

Barrow  ■•  18 

Bath  EU'ctrio  Tram,*.  Ltd.-        .,  33 

Birkenhead  Corporation  ...        ,,  37 

BimiLnKiiam  Oorjicraiion... '       ,,  36 

Binuingham  &  Mid 11 

Blackburn  Corporatloo '.'3 

Blackpool  Corporation 

Blackpool  and  Fleetwood 26 

Bolton  Corporation S7 

Bombay     ,.  3 

Bournemouth  Corporatlon»       t,  3i 

Bradford  Corporation ,  26 

Brighton  CorDoration    n  '27 

Bristol  Trams  &  Carriage...        „  35 

Burnley  Corporation „  26 

Burton  Corporation   „  37 

Bury  Corporation   o  27 

CalcutU  Tramways  Oo ,  S6 

Oamborne- Redruth     26 

Cardiff  Corporation   „  16 

Cavohill 19 

Central  London  Railway  ...        „  26 

CharingCEuston&H'stead        „  26 

Chatham  &  Dist.  Lt.  Rys. 21 

City  &  South  London  Kly...  I       „  27 

City  of  Birmingham  !       „  18 

Colcheeter  Corporation „  S3 

Cork  Klectric  Trama  Co.  ...|       ,,  21 

Croydon  Corporation     „  25 

Devonport  &  Dist.  Tranu...        ,,  18 

Dover  Corporation 26 

Dublin  &  Lucan  Railway ...        ,,  25 

Dublin  United ..  25 

Dudley-Stourbridge    «,  18 

Dundee  Corporation ,,  23 

East  Ham  Council 26 

Exeter  Corporation ,,  25 

Falkirk  and  District 

Gateshead  &,  Diiit.  Trama...        ,.  18 

Glasgow  Corporation „  36 

Gravesend— Northfleet „  18 

Great  Northern  A  City  Rly..        ,.  2ti 

Gt.Northern,  Piccadilly, &c.        ,,  26 

Greenock  &  Port  Glasgow...        ,,  18 

Hartlepool  Tramwaya    ,,  iH 

Hastings  Klec.  Trama  Oo ,  24 

Hong  Kong  ,  20 

HudderstiLld  Corpn „  26 

Hull  Corporation ,  26 

Diord  District  Council „  19 

Ilkeston  District  Cooncil  ... 

Ipswich  Corporation 26 

Isle  of  Thanel  Co ,  2G 

Jarrow   „  IH 

Keighiey  Corporation    ,  21 

Kidderminster  ii  District...        „  18 

Kilmarnock  Corporation  ...         ,,  26 

Lanarkshire  Trams  Oo ,  31 

Lancashire  United „  23 

Leamington „  18 

Leeds  Corporation ,  19 

Leicester  Corporation    ,,  26 

Lelth  Corporation ,  26 

Lincoln  Corporation 

Liverpool  Corporation  „  19 

Liverpool  Overhead  Rly.  ...        „  27 

•London  County  Council  ...        ,,  19 

London  United  „  26 

Lowestoft ,,  26 

Uaids^tone  Corporation „  26 

Uanche-ster  Corporation  ...        „  £6 

Mersey  Railway  ,,  16 

Uerthyr „  Id 

Uetropolitan  Dist.  Railway        ,,  26 

Metropolitan  Klec.  Trams...        „  14 

Middltton „  18 

Nelson  Curporatiou    „  26 

Newttistle-on-Tyne  Corp.  ...        ,,  2tf 

KewporHMon.)  ,  26 

Nortliamptun  Corporation.        ,,  25 

Oldham,  Ashton  &  Uyde  ...        „  Id 

Oldham  Corporation  ,,  37 

Perth  (N.li.)  Corporation...        „  33 

Perth  (  W.A.)  lilec.  Trama...        „  25 

Peterborough   ,,  Id 

Portsmouth  Curpdratiun  ...        „  'Ji 

Potteries    „  18 

Prestou  Corporation ,  33 

Botberham  Corporation    ...        „  21 

Bothesay  ,,  Is 

Salford  CoriiorHtiOD    ,,  2i 

Sheerness j,  16 

Sheffield  Corporation „  27 

Singapore  Trama 26 

Booth  Metropolitan    Id 

Houtb  atttffs ,  Id 

Bouthund  Corporation ,  2J 

Boutht)ort  Tramwaya ,,  18 

blaiyb«lf4.-,H>ai.A:c.,Jt.lJd.         „  26 

Buuderlaud  Corporation  ...        „  37 

Sunderland  Diatrict  ,.  23 

Bwansea  Trama  „  18 

Taunton    .    ,,  iti 

Tyuemouth  and  District  ...        „  18 

Tynowide  Trams  Co „  '23 

Wallasey  District  Council,..       „  26 

Walsall  Corpn „  26 

Warrington  Corpn „  17 

Wcbt  Bum  Cor^juration ,.  21 

We»tonsuptr-Uaro    ,  16 

Wolverhampton  Co „  18 

Wolverhampton  Corpn „  23 

'Worcester ,  ly 

Wrexiiam ^\  18 

Yorkshire  W.R.  Trama „  27 

yprkshire  Woollen  District.        ,.  18 


AeOBBOATB 


wSik.'.!  A-o-*- 


£ 
1,3/3 

n» 

ss.ise 
i;u 

3,319 

177 

ico 

830 
1,100 
6,S70  I 

863 
1,07S  I 

761 

>,27'l 

lt3C,l03 

1,863 

91U 

5,084 

l,o;o 

368 
1,163 

BSO.ese 

12I-. 

!,ll)3 
S3 

8,Sll> 

3,510 
932 

3.S63 

S,;i9 
832 
528 

1,457. 
519 
£28 
144 

5,199 
£67 

1,193 
916 
331 

I'.OU 
17,312 

234 
1,325 
5,445 

515 

236 

1,269 

t<,698 

1,833 

2,J28 

461 

434 

693 

106 

161 

109 

115 

1  3'J2 

1,342 

223 

6,621 

3,181 

483 

10',?69 

1,395 

36,903 

7,369 

242 

239 

1^013 

1,927 

313 

9,802 

6  259 

3  1 

112 

4,io; 

6l2 
414 
5^7 

1.931 
170 

1,306 
131 

S.023 

1,9  .'2 
746 
lUii 
194 

ifiit 

ei 

6.6  7 
$3,539 
172 
nil 
515 
296 
680 

1,170 
479 
956 
44 
240 
421 
866 
531 
385 

2,225 
211 
47J 
8UI 
307 
1U3 

1,276 
993 


£ 

203 

lU 

9.082 

41 

1,005 

7 

29 

104 

S3 

109 

1 

137 


366 

84 

+  113,610 

37 

-       409 

90 

199 

2U3 

13 

00 

-t- 113,436 

7 

+         41 


3,675 

'.ilJO 

133 

189 

170 

4 

21 

(8 

3 

40 

10 

1,871 

68 

41 

(0 

5 

""  21 

967 
51 

288 
1 ,305 

122 

92 

16 

$3t  .'j 

220 

106 
25 

"'  16 

81 
16 
26 
iC 
U 
18 
4 
18 
11 
3) 
19 

""371 
U3 

4,593 
53 
19 

'i!237 

66 

C 

2,017 

681 

5; 

30 

9 

38 

17 

80 

12i 

2 

(2 

9 

111 

61 


121 

$tl9 

131 

"  41 

46 

2.S 

17 
17 


20 
35 
25 
25 
23 
44 
26 
26 
tS6 
13 
39 
20 
37 
13 
13 
38 
13 
3; 


26 
12 
12 
37 

|19 
26 
26 

37 
17 
37 
13 

13 
37 
37 
13 
39 
10 
36 
25 


37 
37 
12 
37 
19 
38 
r8 
37 
21 
13 
1119 

38 

13 

125 

38 


13 
37 
13 
J7 
37 
§2. 


S2.i 

2') 
19 
39 
37 
26 

;-7 
12 

ll.-s 

26 
37 
127 

37 
37 
26 
37 
120 


86 

i7 

3 

37 

93 

37 

3^ 

12 

17 

S-'6 

19 

39 

5 

24 

136 

£6 

105 

37 

76 

37 

20 

16 

51 

37 

10 

37 

71 

39 

65 

37 

£ 

26,114 

8,276 

766,633 

7,871 

37,936 

6,628 

9,345 

28,489 

163,655 
£1,370 
30,401 


61,758 

iil,2ll,;09 

46,016 

123,1)25 

16,345 

191,108 

32,061 

7.217 

31,437 

U61 3,520 

4,Si;5 

67,691 

3,4  Oi 

94,108 

42,340 

28,719 

38,670 

)03,036 

17,'J14 

37,692 

17,310 

6,364 

1,968 

72,223 

31,405 

23,171 

22,780 

8,(37 

37,'5!8 

290,201 

8,001 

16,749 

(3,f30 

19,975 

9,082 

18.266 

$307,312 

42,553 

62.830 

11,539 

11.075 

30,t67 

4,037 

2,1 6S 

4,340 

3,017 

49,267 

51,383 

6,420 

168,000 

29,869 

10,701 

lOsVi?! 

18.603 
867.118 
161,330 

10,915 

f,.335 

394,'.  61 

21,130 

7  s-n 

115,778 
2:3523 
13,679 

3,i;S7 
101,187 
17,678 
12,411 
23,279 
83,490 

3,121 
53,205 

4,797 
56,779 
67,441 

9,137 
15,723 

8,92 1 
123,794 

2,U0 
149,514 

3J,409 

32,871 

13,-..',-! 

10,891 

20,648 

31,617 

22,607 

35,359 

J,S58 

8,980 

5,266 

21,188 

20,731 

9,176 

68.2.-,7 

6,010 

17,012 

14,000 

10,e61 

3,833 

47,812 

34,269 


iDO.  or 
Deo.  (a) 


£ 

479 

34 

111,181 

271 

8,490 

376 

441 

9,222 


ELECTRICAL  COMPANIES'  SHARE  LIST 


+        5,482 

+  789 

+  166 


+  959 

+  11233.954 

3,026 

no 

+  345 

9t8 

203 

568 

4-         1,638 

-      B3,920 

+  177 

366 

4-  188 

+      32,.-!3;i 

+        9,786 

+  304 


8t'.l 

"    666 

690 

22 

283 

88 

22,291 

1,616 

1,531 

1,344 

223 


4, 
1, 
3, 
13, 
4, 

I, 

$11, 


Id' 
635 
271 
,815 
535 
,899 
,911 
692 
391 
252 
276 
657 


328 

73b 

564 

96 

295 

ItB 

3,285 

2,101 

341 

3,928 

i;i 

50 

8,549 

2,1118 

93,452 

1,874 

81 

'  9,092 

513 

Oil 

20.151 

39,489 

272 

298 

e.Ui, 

1,113 

l7ll 

35'.' 

163 

169 

1,086 

J 

202 

l,'!6y 

462 

41 

345 

4:11 

70 

1,335 

loo 
653 
911 
608 
till 

6,3c,7 

1 ,696 
996 
91 
745 
628 
919 

1,121 
113 

3,613 
1118 
846 
97 
IC" 
31 


LAST 
,DIV1- 


10 

B/0 

10    i/t 

10    6,0 

St.    4J% 

6    2,0 

81.    4J% 

6    46 

6    8  6 

St.    4% 

6    2,6 

t;  2/8 

St.i  4% 

6  m 

6    2/0 

St.   nx 

10    6/0 

10    6/0 

St.    6% 

St.    4iZ 

6    2% 

5    6% 

10 1  4/0 

10 '  6  0 

St.!  4.x 

St.     4X 

el  3,'S 

6|  2,6 

St. 

4*3: 

t 

4/6 

b 

4/0 

6 

»Z 

t. 

4% 

St. 

iX 

St. 

m 

8     1/6 

e 

m 

St. 

iZ 

b 

2/B 

6 

2/3 

St. 

4J(5. 

St. 

3*7 

too 

m 

10'  4% 

100 

HX 

NAMH. 


ELECTRICITY  SUPPLY. 

Bonmrmouth  &  Poole  Kloc.  Snp.  Opd 

Do.     44  per  Cent.  Cum.  Pref.  

Do.     6  per  Cent.  Cum.  Second  Pref. 

Do.     4)  per  Cent.  Del).  Slnok  (red.) 
tBromley  (Kent)  El.  Lt.  i:  Tower  Shares 

Do.  Do.  l.t  Delw. 

Brompton  ft  Kensington  Elec.  Sup.  Ord. 

Do.    7  per  Cent.  Pref. 

Central  Elee.  Snp.  Co.4V  Onar.Dh.Stoek 
Charinc  C'ross(W.End  4  Cily)EI.8up.Co. 

Do.     4i  per  Cent.  Pref.  

Do.     4  per  Cent.  Deli.  Stock  (red.).... 

Do.    City  XTndertBkitiK  44%  Cm.  Prol 

Cheinea  Electric  Supply  Ord 

•  Do.    4J  per  Cent.  Deh.  Stock  (red.)  . 
City  of  London  Electric  Li^'bting  Ord. 

Do.     6  percent.  Cum.  Pref.  

Do.     6  per  Cent,  Deb.  Stock  (red.)..., 

Do.     4*  per  Cent.  2nd  Deb.  Stock  (red.) 
County  of  Durham  Elec.  P.D.  Ord 

Do.     6  per  Cent,  non  Cum.  Pref. 

County  of  London  Klec.  Supply  Ord.. 
6  per  Cent.  Cum.  Prof. 


(o)  These  couiparisciiB  are  with  the  ccrregponding  period 
1  Plus  2  days.     •  Partly  ejectrfcf',      t  Minus  3  da 


last  year.      y  >  •»- 
j«      1  Minus  3  daja. 


Plua  8  day?. 


8Ji 

6% 

iZ 

SX 

4J% 

6/0 

2,'6 

4'. 

5/0 

3/6 

3J% 

4% 
4/0 
0/6 

e,'8| 
HX 

2/8 
2/6 
41% 
6,0 
2/3 

4% 

6/6 

4J% 

iiX 

9% 

iX 

*% 

8/0 
6% 

iiX 

3X 

iX 

2% 

4% 

4S 

2/6 

4« 

14% 

b/S 

6% 
6% 
i7. 
6/0 


lot  6/0 

Kl    .. 
10    I'/O 


Do 

Do.    4J%  Deb.  Stock  (red.) 

Do.     Second  Deb.  Stock 

tKolkc'Stone  Electricity  Supply  Co,  Ord, 
\  Do.     5  per  Cent.  Cum.  Pref. 

Do.     4*  1st  Deh.  Stock  (red) 

Hove  Electric  Lighting  Ord 

Kensington  &  Knightabridge  Ord 

Do.     6  per  Cent.  1  at  Pref 

Do.     4  per  Cent.  Deb.  Stock  (red.) 

tKensingtn.  A  Knptbg.  Co.  &  Notting  Hill 

Co.  (,Toint  Station)  4%  Deb.  Stock  (red.) 

Kent  Elec.  Power  Co 

London  Electric  Supply  Ord 

Do.    6  per  Cent.  Pref. 

Do.     4  per  Cent.  Ist  Mort.  Deb. 
Metropolitan  Electric  Snp.  Ord. 

Do.     4 J  per  Cent.  Cum.  Pref.  ... 

Do.     4*  per  Cent.  Deb.  Stock  let  Mort. 

Do.  sit  per  Cent.  Mrt.  Deb.  Stock(red.) 
Midland" Elec.  Corp.f.ir  P.D.latUort.Db 
Newcastle  &  Dist.  Elec.  Ltg.  Ord.  

Do.    4*  per  Cent.  Deb 

Newcastle  Elec.  Supply  Ord , 

Do.     6  per  Cent,  non  "Cuni.  Pref. 

Do.  4  per  Cent.  Mort.  Deb.  red.  1907 
Korthern  Counties  Eloc.  Sup 

Do.     4i  per  Cent.  Deb 

Notting  Hill  Electric  Ord 

Oxford  Electric  Ord 

Do.     4  per  Cent.  Deh.  Stock    

St.  James'  &  Pall  Mall  Elec.  Ord. 

Do.    7  per  Cent.  Pref.    

Do.  3J  per  Cent.  Deb.  Stock  (red.)  ... 
Emithneld  Markets  Electric  Snp.  Ord... 

Do.     4  percent.  Deb.  Stock 

South  london  Electric  Supply  Ord 

South  Metrop'n  Elec.  Lt.  cS;  Power  Ord, 

Do.     7  per  Cent.  Cum.  Pref 

Do.    4i  1st  Db.  Stk.  Bed 


Price 

Wed.. 

Sept.  30. 


tUrban  Electric  Supjtly  Ord 

t  Do.     5  per  Cent.  Cum.  Pref.    .... 
t  Do.     4*  per  Cent,  lat  Mort.  Deb, 

Westminster  Elec.  Sup.  Ord 

Do.    4)  per  Cent.  Cum.  Pref.   .... 

ELECTRIC  RAILWAYS  k  TRAMWAYS. 

Baker  St.  4  Waterloo  iX  P«rp-  nb-  S' 
Bath  Elec.  Trams  Pref.  Ord 

Do.     6  per  Cent.  Cum.  Pref. 

t  Do.  i\  1st  Mort.  Deb.  Stock  (red.)  ... 
B'hani  4  Midland  Trams  41  Is' Db.  Stk. 
Bristol  Tramwaya  &  Carria'^e  Ord 

Do.     Cum.  Pref.  (fully  paid) 

Do,     4  per  Cent.  Debs 

British  Electric  Traction  Ord 

Do.     6  per  Cent.  Cum.  Pref. 

t  Do.    5  per  Cent.  Perpetual  Debs 

Do.     4J  per  Cent.  2ml  Deb.  Stock 

Central  London  Ordinary  Stock 

Do.     4  per  Cent.  Pref.  Slock    

Do.     Deferred  Stock    

Do.     4  per  Cent.  Debs 

Charing  X.EuslonillnipstdPer.Db.Stk. 
City  of  Birmingham  Trams.  65;Cm. Pref. 

Do.     4  per  Cent.  Ist  Mort.  Dobs 

Citv  4  South  Loudon  El.v.  Con.  Ord.  ... 

Do.     6  per  Cent.  Perp.  Pref.  (1891)    ... 

(1800) 

(1901) 


Do. 
Do. 
Oo. 
Do. 


St, 
5 

St. I 

lt| 

1' 

st.l 

6 
SI. 

10 
St. 

10 

11 

SI. 
10 
St. 
St. 
St. 

1 
1 
1 

St. 

SI.; 

St. 
SI. 
St. 
St.    3jj 

St.   i\x 

st.l  3)?: 


41 

4/0 

HX 

»^ 

6/. 

*\'. 

4X 

t;o 

6/. 

6% 
4% 
6/0 
4% 


0/6 

2J)C 
31?. 

m. 


91  -96 

i-i 

4-J 

ii  -bS 

93  -96 

iOj  -U 

8J-9 

98  -98 

i-U 

3S-4i 

9»  -97 

76  —78 

70  -72 

S8  -88 

51  -64 

101  -101 

86  —87 

4i-4J 

97  -100 

3i.l  -34  i 

HI   -114 

1  i8  -112 

I07  -11) 

]:^r:z::::::::::::::::::::::::::::::::.  i^^-ios 

4  per  Cent,  Perpetual  Debs '„  i~}1? 

Dublin  United  Trams.  Ord  

Do.     6  per  Cent.  Pref. 

Gt.Nortliern  &  City  Rly.  Pref.  Ord. (4%) 
G.  Northern.  Piccadilly  4  Brompton  Ord. 

Do.     4  per  Cent.  Deb.  Stock 

Uaatinga  Si  Dist.  Elec.  Trams.  6%  Cm.  PI. 

Do.      4J  Lb.  St 

t  Imperial  Tramways  Ord.... 

!Uo.     6  per  Cent.  Pref.  

IDo.     4i  percent.  Doha.  ... 

I.  of  Thaiiet  E.  T.  &  LI.  6  per  Cent.  Pref. 

Do.    4  per  Cent.  Dob.  Stock 

Lanarkshire  Tram^Miya  

Lencs.  Uld.  Truma  5  4  Prior  Lien  Dh.  Si 
Liverpool  Overhead  Railway  Ord 

Do.    6  per  Cent.  Pref 

Do.     4  per  Cent.  Deb 

London  United  Trams.  iX  t-'um.  Pref.  ... 

Do.    4  per  Cent,  lat  Mort.  Deb.  Stock 
Mersey  Con.  Ord.  Stock    

Do.    3  per  Cent.  Perp.  Pref.  

Metropolitan  Eloc.  TlamwayaOrd 

Do.     Def. 

Do.    6  per  Cent.  Cum.  Pref.  

Do.     4J  uer  Cent.  Deb.  Stock  

Melropob'lnn  Railway  lonsolidateJ  

Do.    Surplus  Lamia  Slocks 

Do.     8}  percent.  Preference 

i\  percent.  "A  "  Preference  

8j  per  Cent.  Convertible  i'lcl'. 

8*  per  Cent.  Debenture  ."Jtock 

Sj  per  Cent.  "A"  Ditto 


Do. 
Do. 
Do. 
Do. 


10  -lOi 
9J-10 

lois-irs 

101  —105 

48-4J 
»C  — loO 
7  -8 
7  -8 
99  - 102 
8)-4 

4  -44 
89  -99 

fi-4 
2J-3i 

loJ-lo3 
9i-10j 

12  —13 
122  —126 
101  —104 
2J— 3 
3  J- 41 
7*  -8* 

loi-loj 
107  — llJ 

89  -102 
43-61 
6  — 6i 

97  —100 

6  — ej 

7J-8i 

6  -ei 

91  -97 

fii  -ICO 
86  -90 

j-ia 

*i-t% 
89  -92 
4J-4i 

4i-6 

106  —109 

84  -89 

94  -97 

6i-71 

94  -96 
6i-6i 
68 -6i 

95  -97 

93  —96 
1U-1S3 
68 -6i 

96  —98 
7-8 

fi-7i 
86  — 9U 

i-i 
68  —72 

24 -2j 

;;:-i4 

98-101 
i-1 

]«-2i 

60  —83 
7} -8} 

5  -6i 


Raikx 

Told. 

ED. 

£  s.  d. 

6  13     6 

4  10    0 

6     6    6 

Dividend 

DDE. 


DUSIMKSe- 

I  Week  io 

I    SKl'T.  80. 
High-  Low- 


4     6 

6  12 
4  10 

6  6 
4  7 
8  18 
6  6 
6  0 
4  I 
6  12 
6  18 

4  7 

5  17 


6 

17 

9 

2 

8 

7 

11 

10 

6  11 

6  14 

4  12 

4     2 


4     7 

6  16 
4  10 
4     1 

3  19 

4  12 

5  14 


I  4  16 

{  6  10 

6  14 

I  4     2 

6  1 

4  16 
3  18 

5  li' 

7  6 


10  12 
5    8 

5  14 
4    2 

4    3 

10  13 

6  13 
6     2 


Mar,  Sept, 
Fib,  Aug 
Feb.  Aug 
Jan.  .July 
April,  Oct 
May,  Not 
March. . .. 
Mar,  Sept 
June,  Dec 
Feb,  Aug 
Feb,  Aug 
Jan,  July 
Jan,  July 
March  . . 
Jane,  Deo 
Feb,  Auk 
Jan,  July 
June,  Dec 
Jan,  July 
April,  Oct 
April,  Oct 
Feb,  Ang 
Mar,  Sept 
Jan,  July 
May,  Nov 
Apnl,Oct 
Mar,  Sept 
Feb,  Aug 
April,  Oct 
Feb,  Aug 
Jan,  July 


April.  Oct 
Jan,  July 
Mar,  Sept 
Mar,  Sept 
Jan,  July 
April.  Oct 
Jan,  July 
June,  Dec 
Jan,  July 
June,  Dec 
Feb,  Aug 
Jan,  July 
Feb,  Aug 
Feb,  Aug 
Jan,  July 
Mar,  Aug 
Jan,  July 
March  .. 
March  . . 
Jan,  July 
Feb,  Aug 
Feb,  Aug 
Jan,  July 
Feb  .... 
Feb,  Aug 
April .... 

Feb,  Aug 
April,  Oct 
April,  Oct 
April,  Oct 
April,  Oct 
Mar,  Sept 
Jan,  July 

Jan,  July 

April 

Jan,  July 
April.  Oct 
Jan,  July 
Feb,  Aug 


•St. 


lOi 


est. 


7  A.     7  J 


124 


10,'.. 


lli-12i 

12J  -13J 

4-1 

7J-8i 
9i  -91 

8  —1 

90  —91 
10  -11 

9i  -104 
9J  -it 

.»-" 

6i  — tl 

9a-9i 

92  —91 

U-IJ 

81  -86 
61 -(J 

76  -8U 
1  -3 
S  -6 

8-1 

I   S 

a  a      .13 

u-u 

92  -95 
41  -42 

83  —68 

84  —87 

74  —77 

75  -78 

91  —93 
88  —91 


5  2 

6  15 
4  3 
4  11 
3  14 

3  17 

4  12 

5  6 
4  0 
4  19 
4  7 
4     9 

4  a 

4  13 

3  17 

5  4     0 

4  I'J    6 


6  11 

4  18 


1  11 
:    3 

•     6 

I     2' 

13 
0 

0 


Feb,  Aug 
June,  Dec 
Feb.  Aug  I 
April,  Oct 
May,  Nov 
Feb,  Aug 
Feb,  Aug 
Feb  ....  j 
.Tan.  July  I 
Jan,  July 
April,  Oct  i 
April,  Oct 
Feb,  Aug 
Feb,  Aug 
Fel,,  Aug 
Feb,  Aug 
Feb,  Aug 
May,  Nov 
Feb,  Aug 
Feb,  Aug 
Feb,  Aug 
F*eb,  Aug 
Jan.  July 
Mar,  Sejit 
April,  Oct 
Mar,  Sept 
Mar,  Soul 
Jau,  July 
Mar,  Sept 
Jau,  July 
Feb,  Aug 
0  1  Jan,  July 
Feb,  Aug 
Feb,  Aug 
Jau,  July 
Jan,  July 
Jan,  July 
F'ob,  Aug. 


3 

14 

4 

1 

0 
11 

9 
8  15 
3  17 


7a 


71 


961  I  Ml 


70 
8il 
68] 


87       it 


331      32 


9  i      91i 


10 


£4 


April..  . 
Feb,  Aug 
Jan,  July 
Feb,  Aug 
Fell,  Aug 
Feb,  Aug 
Feb,  Aug  I  76 
Feb,  Aug  j  761 
Jau,  July  I  92| 
Jan,  July     891) 


944 
41j; 


371 

Of  a 
73' 

72-i 

92 

881 


•  In  ealoalatiog  the  yield  alUiwanoe  has  been  made  for  acerned  interest  but  -.tot  lor  redemotion 
Kj  DiTi^eid.  !  llie  Lonlon  Stgik  Ejcbnnge  Conimilte  have  declined  to  nuote  thiao. 
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EL.E  CTR^ICJAL    COl^rPAlVIE  S'    SHAItE    LIST — Continued. 


St. 

St. 
St. 
St. 
St. 
6 

1 

II 

St. 

1 

8t. 
100 

'b 

b 


1 
1 

1 
1 

e 

5 

St. 
St. 

6 
St. 

2 

2 

St" 

St. 

5 

6' 

S.| 

St. 

1 
1 

\\ 

ll 

3 

100 
1 

6 
6 

St. 
6 
6 

St., 

St.' 
6' 
6' 

St.; 


St. 

10 

Bl. 
6' 
f. 

St. 

10 
100 

1 
1 
1 

Bt.i 
1 
6 

1'2 

100 
1 
1 

Bt. 

St. 

loo 

1(10 

w 

b 

b 

100 


10 

iUU 
Bt. 
Bt.l 
Kt.! 

Ht.! 

10 

10 
b 
b 

60. 

20 
100 
Ht. 
Ht. 
bl. 

10 
HI. 
lUtj 

2fi 

10 

100 

21) 
100 

lo:i 

1 

luo 

2J 

100 

111 

10 
10 

IIIO 
10 

ht. 


3% 
iK 

11% 
6% 

m 

0/6 

nx 

0/7i 
iX 

B'" 
21/0 


1/7J 
0/7J 
4/0 
3/0 

i'x 


*h 

10/0 

2/6 

44% 

1/0 

44% 

0,9? 

0/7J 

0/8| 

1/0 

0/7J 

3/0 

b7, 

0/7i 

2/0 

0/7J 

44% 

2/6 

4/2 

4% 

bX 


44% 

2/9? 
4% 
6/0 
4% 

^/o 

2/3 
44% 

r./o 

4% 

0/9i 
0/7i 
44% 


12/0 

4% 

1/0 

0/6 

S% 

tx 

44% 

16/6 
lO/O 
I/O 
S/0 
4% 


bX 

16/0 

80/0 

4% 

6/0 

10/0 

2/0 

6/0 

44% 

6/0 

4*% 

26/0 

17/6 

4% 

2/6 

*x 

4% 
4% 

6/0 
44% 

62/e 

It 

II 

4% 
l/» 
4% 

t/0 
2U,0 
bX 
t/0 
4% 

tX 


Do. 
Do. 
Do. 
Do. 


Metropolitan  District  Railway  Ord.    . 

Do.     Extension  Prcf.  (6  per  Cent.)   . 

Do.     Assented  Kxt.  Pref.  flnt.  Guar,  hy 

Und.  Elec.  Blys.  Co.  of  London,  Ltd!) 

Do.     3  per  Cent'Consoltd.  Kent-cbarge 

4   per  Cent.  Midland  Rent-charge 

Guar.  Stock  4  per  Cent 

6  per  Cent.  Prrp.  Deb.  Stock  

4  per  Cent  Ditto 

New  Gen.  Truet.  6  per  Cent.  Com.  Pref. 

Potteries  Electric  Traction  Ord 

Do.     6  per  Cent.  Cum.  Pref.  

Do.    4*  per  Cent.  Deb.  Stock    

s.  Met.  Elec.  Trams.  4  Ltg.  6%  Cm.  Pref. 

Do.    4  per  Cent.  Deb.  Stock 

Snnderland  Dist.  Eleo.Trms.6%l8tMt.Db. 
FndereroDnd  Elec.  Rys.Oo. of  London... 

Yorkshire  (W.B.)  Elec.  Trama.  Ord 

Do.    6  per  Cent.  Cnm.  Pref.   

Do.     4.^  per  Cent.  Ist  Deba . 

ELECTRIC  MANUFACTURING,  i,C. 

Aron  Electricity  Meter  Ord 

Do.    6%  Com.  "Pf.  lex  on  a/c  arrears)... 

tBabcock  &  WilcoiOrd 

t  Do.    Pref. 

British  Insulated  &  llelsby  Cables  Ord. 

Do.    6  per  Cent.  Pref. 

Do.  4i  per  C«nt.  1st  Mort.  Deb.  (red.) 
BritisL  Thoms'n-Honafn  44%  1st  Mt.Db. 
Britieh  Westinghonse  6  per  Cent.  Pref... 

Do.    4  per  Cent.  Mort.  Deb.  Stock 

Brash  Electrical  Engineering 

Do.     6  per  Cent.  Pref.  non. Cum 

Do.    4j  per  Cent.  Perp.  Ist  Deb.  Stock 

Do.     Perpetual  2nd  Deb.  Stock    

Callender's  Cable  Con.  Ord 

Do.    5  per  Cent.  Cum.  Pref.  

Do.  4J  per  Cent.  1st  Mort  Debs,  (red.) 
Castner-Kellner  Alkali  Co 

Do.    4J  per  Cent.  1st  Mort.  Deb.  (red.). 

Chadburn's  (Ship)  Telegraph  Ord 

t  Do.     6  per  Cent.  Cum.  Pref.  

Consolidated  Electrical  Co 

Consolidated  Signal  Co 

Do.    6  per  Cent.  Cum.  Pref.  

♦Cromplon  &  Co.(Nos.  1  to  ^e.OOO)  

Do.    6  per  Cent.  1st  Mort.  Debs.  (red.). 

DaTis  &  Tintinins 

tDick,  Kerr  &  Co.  Ord 

f  Do.     6  per  Cent.  Cum.  Pref. 

Do.     4j  per  Cent.  Deb.  Stock 

Edison  &  Swan  United  ("A"8b.)(£3pd.) 

Do.    (£6  paid)    

Do.    4  per  Cent.  Mort.  Deb.  Stock  (rd. ) 

t  Do.    6  per  Cent.  2nd  Deb.  Stock 

Edmundson's  Elec.  Corp.  Ord.    ... 

Do.    6  per  Cent.  Cum   Pref.  

Do.    4J  per  cent.  1st  Mort.  Deb.  (red.) 
Electric  Construction  Co 

Do.    7  per  Cent.  Cum.  Pref.  

Do.  4  per  Cent.  Perp.  Ist  Mort.  Oebs. 
General  Electric  (1900)  5%  Cum.  Pref.... 

t  Do.    4  percent.  Ist  Mort.  Debs 

Ilenlej's  Telegraph  Works  Ord 

Do.     44  per  Cent.  Pref.   

Do.  4)  per  Cent.  Ist  Mort.  Deb.  Stock 
India  Kubber,  Gutta  Percha,  Ac,  Wrke. 

Do.     4  per  Cent.  Debs,  (red.) 

J«ation«l  EIcc.  Constrmtinn  Co 

Eichardsons,  Weetgarth  &  Co.,  Ltd.  Ord. 

Do.     6  per  Cent.  Cum.  Pref. 

lo.  4  J  per  Cent.  Perp.  Deb.  Slock  ... 
Simplex  Conduits  Ord 

Do.    6  per  Cent.  Cum.  Pref. 

Telegraph  Construction  &  Maintenance 

Do.  4  per  Cent  Deti.  Bonds  (1908)  ... 
Vickers,  Sous  &  Maxiui,  Ltd.,  Ord 

Do.     b  per  Cent.  non-Cum.  Preference 
6  per  Cent.  non-Cum.  Preferred 
4  per  Cent.  1st  Wort.  Ub.Sk.(red) 
4i  per  Cent.  2nd  Murt.  Deb.  (red.) 
6  per  Cent.  3id  Mort.  Debs,  bcrip. 

.I.O.White&Co.e  .  Cm.  Pref. 

Willans  ii  Kobinsoo  Ord 

Do.     6  Jier  Cenl.  Cum.  Pref. 

Do     4  per  Cent.  Ist  Mort.  Debs 


50  -66 

74  —77 
99  —103 
61  —66 

122  —126 
8)  —84 

J-t 

92  -95 

J-1 

76  —SO 

75  —81 
43  —47 

2-11 

3  -34 
84  —87 


3i-4 
14 -It 
6i-6j 
6  -6§ 
103  —106 
91  —96 


7 

3  18 
3  17 

3  1 

4  16 
4  15 

8  0 
6  19 
4  14 
6  0 
6  0 
6     2 


6    3    0 


7  12  0 

6  0  0 

3  13  9 

7  8  8 

4  12  0 
4     6  0 

mo 


40  -46 

4 
i-i 

68  -73 
50  —54        8 

9J-103  '  6 
6i-6J        4 

107i-l09J  4 
Ife-lU      8 

103  —107      4 

is-ii-s    ^ 

JS-l.'s   I  5 

i-4       - 
ii-ij5 
i-i 

lA—li's 
98  — lul 

1  -li. 
101  —104 

14-4 

76  •   79 

83  -86 
J-l 
4-1 

69  — ee 

4-i 
i^-ii 

66  —70 

7J-8 

84  -88 

10}  -114 

5  -64 
107  —109 
10  —17 

67  —99 
t-8 


8  17    6 


6    3    0 


12  0 

16  0 

6  6 

6'  0 

:  6 

16  0 


6  16    0 


ie~ 


Do. 
Do. 
Do. 
Do. 


TELEGRAPHS. 


86  -88 

14 

64 

32  —34 

101  —103 

lU-li3 
'  -1*     ) 

101  —104    '  4 
104  -106     3 

104  —106     4 

105  -106      4 
8j-Ui     ,  8 

2J-8i 
72  —711 


Amazon  Telegraph 

Do.     6  per  Cent.  Debs,  (red.;    

Anglo- Amencan 

Do.    Preferred   

Do.     Deferred     

tComniercial  Cable  4  per  Cent.  Deb.  Btk. 
Cuba  Submarine  Orn 

Do.    Prelerence  10  per  Cent 

tDirecl  Spanish  Ord 

I  Do.    10  per  Cent.  Cum.  I'ref.    

Do.    4J  per  Cent.  He) 

Direct  Initcd  Statef  Cilile 

Direct  Went  India Cable4i%  Kg.  Db.(rd.) 
Eastern  Ordinary 

Do.     lij  per  Cent.  Pref.  8t<ick  

D<».  4  per  Cent.  Mort.  Deb.  Btk,  (red.) 
Eastern  Extension  

Do.    4  per  Cenl.  Deb.  Stock  [ 

Eastern  &  H.  Alrican  4  >,  Mort.  Deb.  1909 

Do.  4%  Mauritius  Hub.  Ileba.  (red.)  ... 
O.N.  ("I  Copenhagen),  wllb  Coupon  74,.. 
Ualirai&Uetniuda4ii  lalMt.  Db.(  red.) 

Indo-European 

Macka*  Compauiea  Common  

Do.     i'relerence     

Marconi's  Hirclcss  leleg.  Co 

Pacific  &  Europi  n  1el.4XUnar.Dbi.(red.) 
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The  Manchester  Exhibition. 

The  opening  day  of  an  important  industrial  exhibition  is 
one  fraught  with  anxiety,  alike  to  the  management  and  to 
the  exhibitors,  and  it  is  no  mall  credit  that  is  due  to  both 
when,  on  the  eventful  mori.,  it  can  be  said  that  the  ex- 
hibitors have  supported  the  management  in  carrying  out 
their  share  of  the  programme  and  have  made  it  possible 
for  the  exhibition  to  be  trim  and  ready  for  the  opening 
ceremony.  When,  too,  this  can  be  truthfully  said  of  an 
exhibition  which  represents  over  250  mauufa  cturiug  firms 
whose  works  are  scattered  all  over  the  country,  and  whose 
exhibits,  in  many  cases,  require  to  be  erected,  a  meed  of 
praise  is  due,  first  to  the  management  and  secondly  to  the 
exhibitors.  All  this,  and  even  more,  can  be  claimed  for 
the  Electrical  Exhibition  which  opened  at  Piatt's  Fields, 
Eusholme,  ilanchester,  on  Saturday.  With  the  exception 
of  one  or  two  stands,  the  entire  E.xhibition  was  in  a  state  of 
actual  readiness  at  the  appointed  hour.  To  Mr.  C.  S. 
NoRTHCOTE,  the  energetic  general  manager,  and  his  col- 
leagues in  the  management,  and  to  the  General  Committee, 
the  thanks  of  the  exhibitors  and,  indeed,  of  the  entire  in- 
dustry are  due,  and  their  example  may  be  commended  to 
future  organisers  of  such  displays. 


Fkom  the  e.\hibitors'  point  of  view,  and  from  that  of  the 
general  public,  the  Exhibition  certainly  promises  well. 
It  is  of  much  greater  extent  and  a  much  more  compre- 
hensive show,  we  believe,  than  was  generally  regarded  as 
likely.  The  Exhibition  will  bear  favourable  comparison 
with  any  of  its  predecessors,  and  on  the  score  of  size  and 
general  interest  it  is  far  and  away  superior  to  anything  of 
an  electrical  character  hitherto  held,  at  any  rate  so  far 
as  this  coimtry  is  concerned.  The  weather  has  proved 
eminently  favourable,  which  is  an  immense  factor.  As 
w^e  have  previously  mentioned  in  these  columns,  there 
are  certain  aspects  of  the  show  to  which  slight  exception 
may  be  taken  ;  but,  on  the  whole,  the  work  of  aggregation 
has  been  well  done,  and  if  the  crowds  which  have  so  far 
patronised  the  Exhibition  may  be  taken  as  a  criterion  of 
what  is  to  follow,  the  Electrical  Exhibition  at  Manchester 
will  have  fully  justified  its  existence.  We  learn  that 
about  2,000  persons  actually  paid  for  admission  on  Satur- 
day after  two  o'clock,  and  that  the  number  of  admission 
tickets  which  have  been  sold  is  sufiicieut  to  ensure  a  large 
attendance  throughout  the  month.  The  character  of  the 
exhibits,  the  standing  of  the  exhibitors  in  the  industry, 
and  the  businesslike  appearance  of  the  various  stands  is  a 
guarantee  that  visitors  on  business  bent  will  find  much  to 
interest  them,  and  that  the  general  public  will  get  an  insight 
into  the  possibilities  of  electrical  applications  which  only 
such  a  display  could  afford.  Exhibitions  are  usually  only 
justified  by  results,  and  from  this  aspect  the  great  Electrical 
Exhibition,  1908,  now  being  held  at  Ifu-sholme,  Manchester, 
seems  destined  to  justify  fully  the  sanguine  anticipations 
of  its  organisers.  We  gave  a  general  survey  of  the  exhibits 
in  our  last  issue,  and  this  week  we  publish  the  first  instal- 
ment of  our  detailed  description  of  the  chief  exhibits. 


Tramway  Practice. 

It  is  refreshing  to  peruse  a  Paper  such  as  that  read  by 
Messrs.  E.  (4.  and  J.  G.  Cdnliffe  before  the  recent  meet- 
ing of  the  ^lunicipal  Ti-amways  Association.  There  is 
always  a  danger  in  standard  practice  becoming  so  far  stan- 
dard as  to  make  engineers  think  it  is  not  worth  while 
to  inc^uire  into  the  merits  or  demerits  of  the  particular 
standard  practice  that  is  adopted.  Tramway  methods  are  a 
case  in  point.  Electric  tramways  have  now  been  running 
for  so  many  years  that  every  part  of  the  equipment  lias 
become  fairly  standardised,  and  yet  there  are  evidently 
many  lines  along  which  inquiry  is  most  desirable.  We 
are  glad  to  find  that  Manchester  is  so  up-to-date  and  so 
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•progressive  as  to  see  the  desirability  of  inquiring  into 
these  points  for  themselves,  and  to  realise  the  advantage  of 
•spending  money  on  technical  assistance  for  such  work. 
The  outcome  is  the  Paper  by  Messrs.  Cunliffe,  which  will 
be  found  elsewhere  in  this  issue  almost  in  full.  Among 
the  many  interesting  points  it  may  be  noticed  that,  whereas 
Mr.  Tweedy  has,  for  mechanical  reasons,  advocated  the  use 
•of  a  particularly  small  trolley  wire — namely,  'No.  2/0 
S.W.G. — Messrs.  Cunliffe  come  to  the  conclusiou  that 
Nos.  4/0  and  5/0  are  desirable  for  Manchester  generally, 
when  the  usual  Kelvin  law  is  taken  into  account,  and 
that  it  is  desirable  to  go  even  so  far  as  No.  7/0.  Even  then 
the  most  economical  life  is  only  four  years,  and,  generally 
speaking,  from  three  to  five  years  is  the  best  life  to  allow 
a  trolley  wire.  In  many  ways  this  early  replacement 
is  open  to  question,  and  is  akin  to  removing  dis- 
tributors after  a  few  years  because  the  house  main  switches 
have  become  worn  out.  There  is  certainly  something  to 
be  said  in  favour  of  the  authors'  suggestion  that  a  heavy 
-wire  should  be  run  for  giving  the  supply  and  used  for 
that  purpose  alone,  small  trolley  wires  being  ran  in  parallel 
with  this  from  which  the  current  would  be  taken  ;  the 
latter  would  be  only  large  enough  to  satisfy  mechanical 
•conditions  and  he  subject  to  the  mechanical  wear. 


Anothek  interesting  point  is  the  attempt  to  diminish 
the  maximum  demand  per  car  on  the  station,  by  accelerat- 
ing cars  more  rapidly  when  the  motors  are  in  series  thau 
when  they  are  in  parallel.  For  the  same  acceleration, 
the  current  in  the  former  case  is  less  than  in  the  latter, 
and  thus,  in  order  to  effect  this  object,  the  authors  have 
diminished  the  resistance  on  the  second  notch  and  have 
entirely  removed  it  on  the  third  notch  of  the  controller  on 
one  of  the  equipments,  thereby  diminishing  the  maximum 
demand  by  12  per  cent.  Such  a  .simple  expedient  is  cer- 
tainly worth  attention.  The  fact  that  good  gearing  costs 
Manchester  £7,000  per  annum,  and  that  if  allowed  to  get 
into  bad  condition  it  costs  perhaps  £35,000  per  annum, 
will  appeal  to  all  tramway  managers.  Likewise  the  fact 
that  bent  axles  cost  £5,000  per  annum,  and  if  slightly 
neglected  this  may  become  £10,000  per  annum,  is  equally 
interesting.  Tiie  authors  make  a  number  of  suggestions, 
and  although  these  may  be  somewhat  debatable,  they  are 
certainly  worthy  of  most  careful  consideration. 


Mishap  on  the  "  Underground." 

TiiKiiE  are  jiroliably  Ijut  few  engineers  who  would  have 
thought  it  possible  for  the  supply  of  electrical  energy 
from  the  Lots  Koad  generating  station,  which  supplies 
the  District  Railway  and  three  of  the  tube  railways,  to 
be  entirely  interrujited,  and  thus  foi'  the  whole  .service  to 
be  suspended.  The  improbable,  however,  has  t.aken  place, 
and  elsewhere  in  the  present  issue  will  l)e  fouml  a  very  in- 
teresting account  of  tlie  cause  of  all  tlie  trouble.  The  pi'O- 
vision  of  a  brick  chamber  for  a  series  transforiuer,  with 
2|  ft.  of  free  air  space,  and  a  concrete  floor  between  this 
and  the  main  oil  switch  would  lie  expected  to  ensure 
amjile  safety.  It  has  turned  out,  however,  that  this  is  not 
the  case,  and  the  fnilure  of  this  coniiiarativcly  insignilicant 
piece  (jf  ajiparatus  resulted  in  tlic;  complete  .HJiutliiig  down 
•of  the  generating  station.     As  pointed  out  by  a  eorre.spon- 


dent  to  The  Times,  to  have  the  supply  of  electrical  energy 
to  Loudon  dependent  on  a  single  generating  station,  which 
is  the  aim  of  recent  efforts  in  Parliament,  involves  a  cer- 
tain element  of  risk  in  view  of  this  occurrence,  not  to 
mention  the  eventualities  of  war. 


Electrolytic  Iron. 

The  Paper  which  Mr.  S.  Cowper-Coles  read  before 
the  recent  meeting  of  the  Iron  and  Steel  Institute,  upon 
the  Production  of  Finished  Iron  Sheets  by  Electrolysis, 
and  which  we  give  in  abstract  elsewhere,  is  of  more  than 
usual  interest  from  both  the  scientific  and  technical  points 
of  view.  It  had  been  previously  observed,  and  this  is  now 
confirmed  by  Mr.  Cowper-Coles,  that  the  amount  of 
carbon  iu  electrolytic  steel  may  be  varied  to  a  considerable 
extent,  so  that  not  merely  can  electrolytic  iron  be  pro- 
duced, but  also  steel  as  distinct  from  iron.  A  necessary 
condition  is  that  the  deposition  should  take  place  from 
iron  containing  combined  carbon.  Considering  that  carbon 
as  an  ion  is  not  at  present  known,  it  is  curious  that  this 
result  should  be  obtained,  and  it  will  doubtless  be  con- 
cluded that  some  of  the  ions  taking  part  in  the  process  are 
complex  ions,  consisting  of  iron  combined  with  more  or 
less  carbon.  The  physical  properties  of  the  deposited 
metal,  as  is  well  known,  vary  with  subsequent  treatment. 
As  obtained  from  the  vat  it  contains  large  \olumes  of 
hydrogen,  and  is  characterised  by  iuertness  and  freedom 
from  corrosion,  notwithstanding  statements  that  have  been 
sometimes  made  to  the  contrary.  Possibly  this  property 
is  akin  to  the  well-known  passive  state  of  iron. 


From,  the  electrical  point  of  view  electrolytic  iron  is  of 
interest  as  being  more  highly  magnetic  than  ordinary  iron, 
thijugh  there  does  not  seem  to  be  any  particular  reason 
why  it  should  be  so,  and,  what  is  more  important,  it  is 
characterised  by  a  very  low  hysteresis  loss.  A  figure  of 
0'3  watt  per  pound  is  mentioned,  but  the  conditions 
under  which  this  was  obtained  are  not  given.  This  last 
pro]5erty  should  certainly  commend  this  form  of  iron  to 
the  electrical  manufacturer,  provided,  of  course,  that  it  can 
be  obtained  at  a  sufficiently  low  price.  Upon  this  impor- 
tant point  the  Paper  does  not  throw  much  light.  The 
cost  per  ton  is  put  at  £5.  5s.  3d.,  with  electrical  energy  at 
Jd.  per  unit,  but  nothing  is  said  as  to  any  trouble  from 
impurities  introduced  into  the  t'lectrolyte  when  using  pig 
iron  or  iron  ore,  and  as  such  diliiculties  have  been  serious 
in  the  past  in  the  case  of  copper  processes,  we  must 
awidt  further  details  before  expressing  an  opinion  as  to 
whether  the  process  is  as  revolutionary  as  the  cheap  elec- 
trolytic ]n'oduction,  or  even  refining,  of  iron  might  well 
become. 


German  Organisation. 

]\lU(  II  i.s  heard  at  the  j)ri'si'nt  lime  of  the  su|)eriority  of 
(lermun  organisation  as  compared  with  ISritisli  methods  in 
till'  rlectrical  industry,  thougli  not  very  much  is  known  as 
to  tiie  actual  system  employed.  I-'.Isewhore  in  the  present 
i.ssue  we  publish  a  sliort  iu  tide  in  which  tlie  (iennau 
Kartell  is  discussed  from  the  tierman  point  of  view, 
more  particularly  from  tliat  of  tlie  firms  making  u.se 
of  the  system.  Whatever  may  be  the  opinion  as  to  tlie 
practicjibility   or    otherwise   of    such   a   system    in    this 
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■country,  the  iiit'oinuitioa  given  in  tliis  article  will  be  read 
with  interest,  and  tends  to  show  that  the  system  is  in  the 
main  beneficial  to  the  producer  without  being  harmful  to 
the  buyer. 


Junior  Institudoii  of  Engineers. — The  visit  which  this  Insti- 
tution was  to  have  paid  to  the  works  of  Messrs.  Siebe  &  Gorman 
at  157,  Westminster  Bridge-road,  on  Wednesday  next  has  been 
postponed. 

Royal  Engineers  (Territorial  Force). — W.  Wood  has  been 
gazetted  captain  and  \.  W.  (Joss  lieutenant  in  the  North 
Midland  Divisional  Telegraph  Company,  North  ^Midland 
Divisional  Engineers. 

The  following  othcers  from  the  Hampshire  Royal  Engineers 
(Volunteers)  are  appointed  to  the  Hampshire  Fortress  Divi- 
sion, with  rank  as  in  the  Volunteer  Force  :  Major  E.  North, 
Lieut.  K.  H.  P.  Bevis  and  2nd  Lieut.  G.  E.  Couzens  to  No.  4 
Electric  Light  Compan/;  Capt.  H.  D.Gilbert  and  ind  Lieut. 
W.  B.  Brown  to  No.  5  Electric  Light  Company  ;  Capt.  A.  V. 
White  and  2nd  Lieut.  P.  G.  King  to  No.  6  Electric  Light 
Company,  and  .Supernumerary  Capt.  (hon.  lieutenant  in  the 
Arm}-)  A.  P.  Lambert  (to  remain  seconded),  Lieut.  H.  A.  B. 
.StoiTy  and  2nd  Lieut.  S.  Flower  to  No.  V  Electric  Light 
Company. 

0.  N.  Wightman  has  been  appointed  lieutenant  in  Electric 
Xight  Company,  East  Riding  (Fortress). 

International  Electroteclinical  Commission. — The  first  meet- 
ing of  the  Council  of  the  Commission,  to  which  we  have 
several  times  referred,  is  to  be  held  on  Monday,  the  19th  inst., 
at  the  new  home  of  the  Institution  of  Electrical  Engineers,  the 
Medical  Examination  Hall,  Victoria  Embankment.  Delegates 
are  coming  from  several  dift'erent  countries,  and  thej'  are  to  be 
welcomed  by  the  Right  Hon.  A.  J.  Balfour,  M.P.  There  are 
at  present  committees  in  nine  of  the  jirincipal  countries,  which 
are  oflieially  constituted  and  in  proper  working  order,  and 
committees  will  shortly  be  formed  in  several  other  countries. 
One  of  the  chief  matters  to  be  discussed  is  the  election  of  the 
new  president  to  take  the  place  of  the  late  Lord  Kelvin.  The 
late  M.  Mascart,  the  eminent  French  scientist,  was  to  have 
been  elected  President.  There  is  very  little  doubt  that  Prof. 
Elihu  Thomson,  of  America,  will  be  uuanimoiislj-  elected 
president  of  the  Commission.  Several  matters,  including  the 
system  upon  which  the  glossary  of  terns  is  to  be  drawn  up, 
a  provisional  standard  of  light,  and  the  question  of  the  metric 
system  as  affecting  the  work  of  the  Commission,  are  to  be  care- 
fully considered.  A  short  account  of  the  deliberations  of  the 
Council  will  be  published  later. 

Census  of  Production  Act. — To  meet  the  requirements  of 
this  Act  a  schedule  has  been  issued  dealing  with  the  generation 
of  electricit}-.  This  schedule  is  being  sent  round  to  the  various 
supply  companies  and  local  authorities  in  order  that  the  neces- 
sary details  may  be  filled  in.  These  details  will,  as  heretofore, 
be  treated  as  confidential,  and  will  simply  be  incorporated  in 
the  census  without  the  name  or  the  address  of  the  firm  being 
disclosed.  This  schedule  requires  many  details  of  the  cost 
of  the  total  electricity  supplie<l  and  of  the  work  carried  out  by 
the  supplier,  whether  charged  to  capital  or  revenue  account. 
The  cost  of  the  materials  purchased  during  the  year  has  also 
to  be  stated  in  order  that  the  net  production  of  the  United 
Kingdom  in  the  year  of  return  may  be  ascertained.  The 
number  of  persons  employed  and  the  details  of  the  plant 
installed  are  also  to  be  given.  The  above  forms  the  compul- 
sory information,  but  information  on  the  following  points  may 
also  be  given  voluntarily :  Details  of  quantity  of  electricity 
supplied,  fuel  consumed  and  iron  and  steel  used.  The  data 
obtained  from  this  return  should  be  of  great  interest  and  should 
contain  valuable  information  on  a  subject  in  which  our  readers 
are  much  interested,  but  they  may  tax  the  patience  of  those 
from  whom  it  is  required. 

Cable  Interruptions.  Date  of  Interruption. 

Paramaribo— Cayenne Sep.    3,  1908 

Pontianak— Saigon  Sep.  16,  1908 

Sitia— Rhodes    Sep.  17,  1908 


Birmingham  and  District  Electric  Club. — The  opening  meet- 
ing of  this  club's  session  will  take  place  tomorrow  (Saturday'), 
at  the  Colonnade  Hotel,  New-street.  A  smoking  concert  will 
be  held,  with  Mr.  E.  C.  R.  Marks,  president,  in  the  chair. 

Obituary. — We  regret  to  record  the  death  of  Sir  George 
Livesey,  chairman  of  the  South  Metropolitan  Gas  Co.,  which 
occurred  at  Reigate  on  Sunday  last.  The  deceased  was  74 
3-ears  of  age.  Sir  George,  who  from  the  early  age  of  14  was 
connected  with  the  affairs  of  the  South  Metropolitan  Gas  Co., 
will  be  most  familiar  in  electrical  circles  from  the  whole-hearted 
way  in  which  he  looked  after  gas  interests.  Not  only  was 
he  perfectly  familiar  with  all  the  details  of  gas  manufacture, 
but  he  also,  when  occasion  demanded,  showed  his  capabilities 
as  a  captain  of  industry.  His  part  in  the  strike  troubles  of 
the  late  eighties  will  be  recalled,  and  it  was  the  experience 
gained  then  which  led  him  to  introduce  the  system  of  profit- 
sharing  by  which  his  name  will  long  be  remembered.  Although 
his  work  was  rather  antagonistic  to  electrical  interests,  his 
endeavours  were  for  the  good  of  the  engineering  profession  as 
a  whole,  and  there  is  no  doubt  he  will  be  greatly  missed. 

We  also  regret  to  record  the  death  of  Mr.  Bennett  H.  Brough, 
secretary  of  the  Iron  and  Steel  Institute,  which  occurred  on 
Saturday  last  at  Newcastle.  The  deceased  was  taken  ill 
during  the  course  of  the  meeting  of  the  Institute  at  Middles- 
brotigh,  and  although  an  operation  was'  performed  it  was 
unsuccessful.  Mr.  Brotigh  was  well  known  in  connection  with 
metallurgical  and  mining  work.  He  was  connected  with 
many  learned  societies  and  was  the  author  of  several  books. 
The  funeral  will  take  place  to-day  at  Surbiton. 

Wireless  Telephone  Notes. — The  public  journals  have  been 
well  supplied  with  "  particulars  "  of  certain  experiments  which 
have  been  in  progress  during  the  past  few  days  in  connection 
with  the  establishment  of  a  system  of  wireless  telephony  by 
the  Admiralty  authorities,  the  object  being  to  effect  telephonic 
communication  between  the  Admiralty  offices  at  AVhitehall,  Lon- 
don, and  H.M.  ships  in  home  waters.  The  reported  success  of 
certain  experiments  conducted  off  the  coast  of  the  United 
States  has  led  to  the  Admiralty  authorities  making  the  ex- 
periments above  referred  to  with  the  De  Forest  system.  The 
published  particulars,  however,  although  highly  flavoured,  do 
not  carry  us  very  far,  and  the  parties  mainly  concerned  are 
naturally  reticent.  The  "Vernon,"  the  vessel  on  which  the 
torpedo  and  wireless  telegraphy  school  at  Portsmouth  is 
located,  has  been  the  receiving  vessel  for  the  messages,  trans- 
mission being  effected  by  apparatus  fitted  on  the  cruiser 
"  Furious  "  and  the  destroyer  "  Velox."  It  is  stated  that  con- 
versation was  carried  on  successfully  at  sea  for  distances  up  to 
30  miles  and  with  only  a  few  errors  for  distances  up  to  50 
miles,  but  that  the  land  transmission  to  London  was  not 
accomplished  satisfactorily.  One  account  states  that  consider- 
able interference  was  caused  to  wireless  telegraph  signals  in 
the  neighbourhood  of  the  telephonic  experiments. 


ARRANGEMENTS  FOR  THE  WEEK. 


WEDNESDAY,  October  Mth. 

A.-^SOCIATIOX    OF   ENf;iNEERS-I>-CHARGE. 

6'  p.m.     Meeting  at  St  Bride's  Institute,  Bride-lane,  Fleet-street, 
E.G.     Presidential  Address  by  Jlr.  James  Swinburne,  F.  R.S. 

THURSDAY,  October  16th. 

KuciiY  Engineekino  Societv. 
.V  p.m.     Meeting  at  lienn  Buildings,  Rugby.   Presidential  Address 
by  Mr.  A.  F.  Bennett. 
FRIDAY,  October  ISth. 

Institi  TioN  OK  Mechanical  Engi.seku-s. 
S  2>.m.     Meeting  at  Storey's  Gate.     Paper  on  "  Repairs,  Renewals, 
Deterioration   and    Deiireciation    of    Workshop    Plant  and 
Machinery,"  by  Mr.  J.  E.  Darbisliire. 

The  Electrical  Engineers  (tendon  Division). 
The  following  orders  have  been  i».sued  for  the  current  week  : — 
Monday,     12th,   "  A  "  Company   "j 

Tuesday,    13th,  "  B  "  Com|mny    I         Technical  drills  from 
Thursday,  15th,  "  C  "  ComiMUiy    j"  7  p.m.  to  10  p.m. 

Friday,       16th,  "D"  Company   ) 
Tue.sday,  13th,  and  every  Tuesday  until   further  orders,  medical 
inspection   for   recruits,  6  p.m.  to  7:30  p.m.     Members  of  the  corps 
are  requested  to  sign  the  new  Special  Service  Section  Forma. 
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THE  MANCHESTER  ELECTRICAL  EXHIBITION— II 


Since  its  unofficial  opening  on  Satui-day  last  the  Manchester 
Electrical  Exhibition  has  attracted  large  crowds.  After 
gigantic  efforts  on  the  part  of  the  management  and  the  ex- 
hibitors, most  of  the  stands  were  ready  by  the  time  appointed 
for  the  Press  inspection  on  Saturday,  October  3rd.  We  think 
the  organising  manager,  ^Ir.  C.  S.  Northcote,  can  claim  a 
record  in  the  matter  of  completed  stands  on  the  day  of  the 
Exhibition  opening.  Both  Mr.  Northcote  and  the  secretary, 
Mr.  W.  Davenport,  have  borne  the  heat  and  burden  of  the  day 
in  an  arduous  undertaking,  and  those  of  our  readers  who  show 
regularly  at  trade  exhibitions  will  realise  that  the  position  of 
the  management  is  not  one  to  be  envied. 

A  huicheon  was  given  to  the  Press  on  Saturday,  which 
practically  inaugurated  the  exhibition,  and  a  large  number  of 
guests  sat  down.  The  chair  was  taken  by  Councillor  Kay, 
chairman  of  the  Exhibition  committee. 

On  Monday  the  Lord  Mayor  of  Manchester  attended  and 
officially  inspected  the  stands,  commenting  upon  those  objects 
of  general  interest.  Subsequently  luncheon  was  served,  at 
which  a  number  of  congratulatory  speeches  were  made.  In 
reply  to  the  toast  of  his  health,  the  Lord  Mayor  recalled  the 
many  improvements  made  possible  by  electrical  science,  and 
expressed  the  opinion  that  the  exhibition  was  likely  to  do 
much  towards  furthering  the  interests  of  the  industry. 

Councillor  W.  Kay  lauded  the  enterprise  of  the  Corporation 
in  allowing  the  Exhibition  to  be  held  within  the  borders  of 
Manchester.  Manchester  and  Salford  together  were  the 
largest  producers  of  electricity  among  municipal  authorities, 
and  it  was  therefore  fitting  that  the  Exhibition  should  be  held 
within  their  borders. 


The  electrical  visitor  to  the  Exhibition  will  be  impressed 
with  the  fine  display  of  arc  lighting,  especially  by  means  of 
flame  lamps.  These  are  encountered  in  the  more  prominent 
positions  at  the  main  gates  (Gilbert),  on  the  building  (West- 
inghouse)  and  down  the  aisles  (Oliver),  while  there  are  many 
independent  exhibits  of  these  lamps.  Metal  filament  lamps 
are  well  to  the  fore  in  stand  illumination,  signs  and  general 
lighting  display. 

Motors  and  motor  driving  present  an  impressive  display,  and 
almost  every  kind  of  motor-driven  tool  is  to  be  seen.  Textile 
machinery  is  also  much  in  evidence,  and  there  arc  several  new 
machines  introduced  at  this  exhibition  for  the  first  time. 

Among  such  machines  is  an  electrical  gassing  frame  at  the 
stand  of  "Siemens  Bros.  Dynamo  Works  (86-97),  this  being 
shown  in  ojieration.  The  feature  of  the  machine  is  a  plati- 
num iridium  r>  piece  about  3  in.  long  which  is  held  vertically 
by  two  clamps  mounted  on  an  insulating  base.  This  is 
maintained  at  a  white  heat  by  a  current  of  30  amperes  at  1  volts 
pressure.  The  thread  to  be  "  gassed "  is  passed  vapidly 
through  this  n  piece  and  the  projecting  fibres  are  burned  off, 
leaving  a  finish  on  the  yarn  which  depends  on  the  rate  at 
which  the  thread  travels.  This  rate  can  be  adjusted  in  the 
machine.  A  lever  device  is  fitted  to  withdraw  the  thread  from 
the  heating  piece  before  it  is  stopped  in  its  travel.  We  shall 
return  to  this  machine  in  our  next  issue. 

Messrs.  BuowN,  Bo\  eri  &  Co.  (Stands  4  and  59)  exhibit  a 
special  motor  for  ringspinning  which  is  attracting  much  atten- 
tion. This  is  necessarily  a  very  delicate  operation,  and  the 
results  obtained  arc  fo)md  to  be  better  and  more  uniform 
when  the  tension  on  the  yarn  as  it  leaves  the  nip  of  the  rollers 
is  kept  constant.  To  obtain  this  result  has  been  the  object  of 
a  .series  of  experiments  carried  out  liy  Messrs.  Ilrcjwn,  Itoveri 
iV  Co.,  and  on  their  stand  they  siiow  a  motor  cr|uip- 
ment  which,  it  is  claimed,  makes  the  above  jiossiblc.  To  keep 
tiio  tension  on  the  yarn  as  it  leaves  the  nip  constant  a  certain 
variation  in  speed  is  nccessaiy.  This  is  obtained  by  driving 
the  tin  roller  shaft  nf  each  frame  by  a  specially  designed 
siuglo-phaao  motor  (Fig.  1),  the  speed  of  which  is  automatic- 
ally controlled  by  a  simple  mechanism  [driven  by  the  heart 
shaft.  As  those  intereste<l  in  textile  work  will  recogni.se,  this 
is  a  distinct  departure  from  the  usual  practice  of  employing  a 
tlirce  phase  motor  running  at  one   fixed  speed   throngbout. 


The  motor  illustrated  can  be  runoflf  a  three-phase  supply.  It 
is  of  the  commutator  type,  and  the  speed  variation  is  effected 
by  simply  moving  the  brushes.  This  motor  embodies  all  the 
advantages  possessed  b}'  Brown,  Boveri  &  Co.'s  standard 
designs,  and  as  it  can  be  adapted  to  all  types  of  spinning 
frames  it  should  receive  a  wide  application  in  textile  work. 

In  our  last  issue  we  gave  a  brief  resume  of  the  most  interest- 
ing and  important  exhibits  at  the  Manchester  Electrical 
Exhibition,  hoping  by  this  means  to  help  our  readers  on  their 
first  visit  to  obtain  a  general  idea  of  the  machinery  and  appa- 
ratus installed.  The  first  inspection  of  a  series  of  exhibits 
such  as  are  set  out  at  IManchester  can  at  best  be  only  cursory, 
and  a  thorough  delving  into  the  details  and  novelties  of  the 
various  equipments  must  be  left  to  further  visits. 

Assuming  that  our  readers  have  now  taken  a  preliminary 
walk  round  the  Exhibition,  we  shall  proceed  to  describe  the 
various  exhibits  in  more  detail,  and  thus,  we  hope,  prove  of 
assistance  when  subsequent  visits  are  made. 

THE  SUB-STATION. 

For  the  purposes  of  general  illumination  and  for  supplying  the 
various  power  and  lighting  rec[uireraents  of  the  exhibitors  it  has  been 
necessary  to  erect  a  sub-station,  which  is  located  practically  in  the 
centre  of  the  Exhibition  building,  and  will  form  an  exhibit  of  con- 
siderable interest.  Two  of  the  existing  0'15  sq.  in.  extra-high-tension 
6,500  volt  three-phase  feeders  from  Stuart-street  are  diverted  and 
brought  .nto  the  sub-station,  and  the  following  converting  and  trans- 
formnig  plant  is  provided  for  the  direct  current  requirements  :  One 
700  kw.  rotarj-  converter,  complete  with  starting  induction  motor  and 
alternating  current  booster  on  the  one  shaft,  by  the  British  Westing- 
house  Comoany  ;  one  800  kw.  three-phase  static  transformer  for  the 
above;  one  600 kw.  three-bearing  type  motor  converter,  by  Bruce, 
Peebles  &  Co.  :  one  500  kw.  two-bearing  type  induction  motor 
generator,  by  the  General  Electric  Co.  Each  of  the  above  sets  is 
arranged  for  three-wire  balancing,  and,  together  with  the  switch  gear, 
they  are  respectively  representative  of  the  most  modern  (practice 
obtaining  to-day.  For  the  alternating^lcurrent  requirements  static 
transforming  plant,  consisting  of  three  250  k.v.a.  units  with  a  ratio 
of  6,500  400,  is  provided  by  the  British  Westinghouse  Co.  They 
are  mesh-connected  on  the  primary  side,  and,  in  order  to  provide  a 
neutral,  they  are  supplied  on  the  secondary  side  with  three  inter-con- 
nected star  balancing  coils  for  the  lighting  supplies  at  230  volts. 

The  extra-high-tension  and  low-tension  switchgear  for  controlling 
the  sub-station  equipment  as  well  as  the  w^hole  of  the  various  ilirect 
current  and  alternating  current  distributing  feeder  circuits,  arc  light- 
ing and  domestic  circuits  for  the  Exhibition,  has  been  supplied  by 
Messrs.  Ferranti  Limited,  of  Holliii«ood.  The  extra  high-tension 
gear  is  completely  enclosed  in  concrete  cells  ;  it  comprises  nine  com- 
plete panels  a'.id  possesses  many  points  of  interest.  The  low-tension 
panels  call  for  no  s|:>ecial  comraont. 

It  should  be  mentioned  that  the  whole  of  the  sub-station  equipment 
was  built  to  comply  with  the  Mancliester  Corporation's  requirements 
and  to  their  standard  specifications. 

Single-core  cables  for  wiring  up  the  machines  to  the  switchboards 
are  run  on  insulators  provided' beneath  the  flooring  of  the  sub-station. 
On  account  of  the  somewhat  limited  space  available  and  the  par- 
ticular construction  of  the  Bxhiliition  building,  tlie  general  lay-out  of 
the  sub-station  has  been  a  matter  of  some  little  difticulty.  The  result, 
however,  is  such  that  a  minimum  of  space  is  oi-cupied  without  unduly 
cramping  the  plant,  and  on  three  sides  the  sub-station  is  open  to  full 
inspection  by  the  general  public.  From  the  sub-station,  12  three- 
wire  direct-current  feeder  circuits,  each  of  025  si],  in.,  0125  sq.  in., 
025 sq.  in.  .section,  are  run  underground  before  rising  up  to  the  dis- 
tributing fuse  boards.  Tlie.--e  lat tor  are  of  the  ironclad  and  totiilly 
enclosed  type,  and  aio  monnted  higli  up  on  the  uprights  of  the  build- 
ing supporting  the  root  principals.  Two  doulilepole  lioards  are  pro- 
viiTed  at  each  feeding  point,  the  middle  wire  boing  si>lit  between  the 
two,  so  that  24  double-iiolc  boards  have  been  reipiiivd  in  all.  Twelve 
ways  are  provided  on  each  board,  and  each  is  capable  of  carrying  30 
U)  40  amperes. 

In  a  .somewliat  similar  manner  Ihcalternating  current  feeder  circuits 
of  0'075si|.  in.  .section  cnnqirising  four  singU'  conductors  are  run  to 
four  points  in  the  building  wliero  the  three-phase  distribution  fuse 
boards  are  liNcd.  Tlii'  hitter  are  of  similar  typo  to  the  direct  current 
boards  and  all  have  boon  provided  by  Messrs.  RoyroUe  &  Co.,  of 
Hobburn-on-Tvno. 

In  addition,  there  uro  .some  eight  circuits  ranging  in  capacity  from 
25  to  150  anqipres  in  eonnci'tion  with  the  glow  lanqi  illumination  ot 
the  front  and  tlio  domestic  lighting  of  the  main  Iniilibng. 

Tlie  siivirc  mains  to  the  stands  are  all  run  overhead  from  the 
several  ilislribiiliipn  boards  as  required,  the  mains  being  brought  ilown 
the  buihbng  eolnmns  to  tho  exhibitors'  swil^'liboard,  on  which  the 
main  .switches  and  fuses  and  meters  are  mounted  by  the  management. 
The  whole  of  the  switchgcar  for  controlling  the  supplies  to  the  staiuls 
is  of  tho  foolproof  t  vpo  supplied  by  Messrs.  Berry,  iikinner  &  Co.     In 
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xhv  ca>e  oi  some  ilo/.en  cxhiliitors  (IcMKunhnj;  a  lar<^e  supply,  luulor- 
jriouiid  mains  are  liiid  iliiect  to  their  res[)eclive  stands,  uiid  are  con- 
trolled directly  from  the  sub-station  distribution  panels. 

It  is  anticipated  from  the  applications  that  the  demand  on  the  sub- 
station for  power  and  liyhtinj;  purposes,  altci  iiatinf;  curient  and  direct 
current,  will  amount  to  some  1,300  kw.  The  whole  of  the  wirinfj  of 
the  liuiUlini;  as  thus  far  described  has  been  almost  entirely  <'arried  out 
by  the  electricity  de[«irtment  of  the  Corporation. 

Some  16  circuits  control  the  {general  illumination  of  the  buildin};. 
For  the  interior  44t1ame  arcs  and  10  enclosed  arcs  have  been  supplierl 
by  the  Oliver  Arc  Lamp  Co  ,  the  (iencnil  Klectric  Co  and  the 
Gilbert  Arc  Ljimp  Co.  For  the  front  exterior  of  the  buildinj;,  as  well 
as  the  approach  road  lightini;,  24  Hamc  arcs  have  been  supplied  by  the 
Gilbert  Lamp  Co.  and  the  British  Westint;house  Conip,iiiy.  The 
wiring  contract  in  connection  with  the  arc  circuit,  as  well  as  the 
general  domestic  lighting,  of  the  dining  room,  tea  room,  Welcome 
Club,  lie,  has  been  carried  out  by  Mr.  .T.  Lomax  Kendall,  of  Man- 
chester. In  addition  to  the  arc  lighting  of  the  front  of  the  building, 
inan\-  hundretls  of  colouied  lamps  will  be  nsed  for  the  decoration  and 
illumination  of  the  front  and  the  trees,  which  form  an  effective  fore- 
ground to  the  site.  This  portion  of  the  work  has  been  entrusted  to 
Messrs.  Pearson  &  Co. ,  of  Manchester. 

The  interior  arc  lighting  of  the  building  is  arranged  on  16  circuits, 
eight  of  which  may  be  termed  the  "  emergency  "'  circuits.  An  alter- 
native supply  to  these  latter  has  been  proviiled  from  Messrs.  Crossley's 
giis  engine  exhibit  in  the  event  of  any  failure  at  the  sub-station. 

Ill  conclusion,  we  may  mention  that  the  whole  of  the  work  inci- 
dental to  the  lighting  and  power  supplies  and  general  illumination  of 


Fii;.  1. — 8  11. r.  Bj:ow.s-1juvi-;ui  Sixi.Lt-rUAsi,  Mutok  loii  Direct 
CourLisG  to  .\  Ring  Fra.me,  sbowisc  Attachment  for  Auto, 
math;  Speed  Re(:il.\tion. 

the  building  has  been  plaiine<l  by  and  carried  out  under  the  supervision 
of  Mr.  S.  L.  Pearce,  the  Manchester  city  electrical  engineer,  with  whom 
has  been  as.sociated  as  joint  consulting  engineer  to  the  Exhibition 
management  Mr.  V.  A.  H.  .M'Coweii,  borough  electrical  engineer  of 
Sal  ford. 

DETAILS  OF  THE  EXHIBITS. 


ACCUMULATORS. 
Electrical  Power  Storage  Co. 

L'nfortunately  the  storage  battery,  in  spite  of  its  manj-  good 
ipialities,  does  not  lend  itself  very  easily  to  exhibition  purposes.  To 
the  ui>initiate<l  it  aiipeais  to  be  simply  a  gla.ss  or  lead  case  containing 
some  rather  |)eculiar  plates,  and  is  quickly  deserted  for  some  more 
showy  piece  of  ajiparatus.  Several  wellknown  battery  makers  have, 
however,  taken  the  risk  of  being  thus  mglected  and  arc  exhibiting 
at  Manche.ster.  Among  these  we  noticed  the  Ei.ectruai.  I'uwer 
5t«ka<;e  Co.  whose  stand  (No.  128'  contains  examples  of  their  well- 
known  accumulators  These  vary  from  the  O.  L.  type,  in  which  each 
positive  plate  weighs  48  lb.  and  which  is  capablo  of  giving  out  a  current 
of  165  amjiercs  jier  positive  plate,  for  half  an  hour,  to  the  "  Epsco  " 
cell   which  is  intended  for  ignition  purposes   in  motor  car  work.     A 


S[ierial  feature  of  the  stand  is  the  excellenl  lighting.  This  is  obtained 
from  300  25c.p.  Osiam  lamps  fed  from  14  D.H.  17  E.V  S.  cells.  This 
battery  has  a  capacity  of  840  amperohours  at  the  10  hours'  discharge 
rate  and  is  charged  from  a  small  motor-generator  placed  on  the  stand. 
The  exhibit  also  iiichnles  such  ncce,H.sary  acces.sories  as  hydrometers 
and  cell  testers.  Another  interesting  detail  are  a  number  of  E.C.C. 
dry  cells  which  has  always  bi-eii  manufactured  by  the  Electrical 
Power  Storage  Co.  aii<l  are  now  being  supplied  by  them  alone. 

Hart  Accumulator  Co. 

The  exhibits  of  the  Hakt  Aiiumiator  Co.  on  stands  Nos.  190  and 
213  give  a  good  idea  of  the  various  types  of  this  tirm's  products. 
Among  the  exhibits  is  a  complete  lighting  battery  made  up  of  30 
"  1908  ■'  lighting  type  11  plate  cells,  having  a  capacity  of  300  ampere- 
hours  (in  the  eleven-hour  discharge  rate  and  120  impere-hours 
at  the  one-hour  discharge  rate.  This  battery  is  shown  com- 
plete with  all  accessories,  and  is  fitted  with  patent  non-cor- 
rosive terminals.  Connection  between  the  cells  is  made  by  copf)er 
rods,  while  for  the  prevention  of  internal  short  circuits  and  buckling 
sheet  separators  are  used.  Besides  these  the  ordinary  glass  separators 
are  employed,  giving  a  clearance  between  the  plates  of  ,"„  in.  The 
clearance  between  the  plates  and  bottom  of  the  cell  is  3|in.  Among 
the  other  exhibits  .ire  cells  of  heavier  types  including  some  suitable 
for  central  station  work  having  a  capacity  of  1045  ampere-houis.  The 
productions  of  the  Hart  Accumulator  Co.  arc  already  so  well  known 
that  a  detailed  description  is  unnecessary.  All  their  usual  types  will 
be  found  at  Manchester,  including  those  suitable  for  motor  car  work 
and  for  portable  purposes.  In  the  latter  ca.se  special  care  has  been 
taken  to  avoid  spilling. 

Pritchetts  &  Gold. 

Messrs.  Pritchetts  &  Gold  are  showing  a  battery  of  their  well-known 
accumulators  on  the  stand  of  the  Htatly-Gresham  Engineering  Co. 
(No.  295 1.  The.se  embody  all  the  features  of  this  tirm's  standard  design, 
including  the  Plante  forme<I  positives  and  the  latest  type  of  box  grid 
negatives. 

GENERAL  EXHIBITS. 
Siemens  Bros.  Dynamo  Works. 

We  often  wonder  what  would  have  been  the  effect  on  the  electrical  in- 
du.stry  had  there  been  no  tirm  of  Siemens.  Surely  the  blank  could  not 
have  been  tilled  in  any  adequate  manner.  Far  from  there  being  a  blank 
ut  present,  things  are_verj'  much  alive  in  this  quarter,  and  the  exhibit  of 


Fia.  2. — A  Siemens  Totallv-Enclosed  Motor. 

Messrs.  Siemens  Bros.  Dvn.'.mo  Works  (stands  Nos.  86  .and  87)  is  one 
of  the  most  interesting  at  Manchester  Advantage  is  taken  of  textile 
a.s.sociatioiis  to  show  a  small  0  5  ii.i'.  loom  motor  driving  a  Robert  Hall 
loom.  This  is  fitted  with  a  spring  belt  tightening  arrangement  and  the 
usual  switchgear.  There  are  also  a  number  of  small  motors  of  various 
types  suitable  for  use  on  either  direct  or  alternate  current  circuits.  One 
of  these  is  driving  a  12  J  in.  fan,  and  is  complete  with  a  controller  of  the 
drum  type.  On  this  set  speed  regulation  is  obtained  over  wide  limits 
by  altering  the  grouping  of  the  motor  field  coils.  The  controller  is 
provided  with  overload  and  no  voltage  releases,  which  act  indepen- 
dently of  one  another.  .\  magnetic  blow  out  is  fitted  to  reduce  spark- 
ing. A  Sieniens'  continuous  current  totally  enclosed  motor  is  .shown 
in  Fig.  2.  .\  number  of  small  shunt  motors  are  also  dotted  about, 
one  of  which  recalls  painful  memories,  as  it  is  intended  for  use  in 
unpleasing  dental  operations.  The  switchgear  exhibit  of  Messrs. 
Siemens  is  specially  interesting,  and  includes  a  80ii.r.  protected 
starter  for  use  on  500  vtilt  circuits,  and  alOOii.i'.  fool  proof  starter  for 
the  same  voltage.  There  aie  also  a  number  of  switches  for  heavy  cur- 
rent work  fitted  with  maximum  and  reverse  current  gear.  The  meter 
exhibit  is  of  great  interest.  It  contains  a  continuous  and  alternating 
current  meter  for  house  services  up  to  200  anqieres  and  650  volts  and  a 
similar  meter  for  power  and  heavy  current  work  up  to  4,0C0  amperes  and 
1,500  volts.  Both  of  these  types  are  used  by  the  Manchester  Corpora- 
tion.    There  arc  a  number  of  other  meters  for  both  continuous  and 
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alternating  current  work,  among  the  latter  being  one  of  the  polyphase 
t\'pe  for  unbalanced  inductive  loads  for  two-phase  four  wire  and 
ttree-phase  three  wire  circuits.  As  might  be  expected,  a  special 
feature  is  made  of  the  famous  tantalum  lamps,  which  besides  being 
used  for  lighting  the  stand,  are  largely  emjjloyed  for  tlie  same  purpose 
throughout  the  Exhibition.  In  this  exhibit  are  included  show  cases 
containing  samples  of  standard  tantalum  lamps  and  parts  of  the 
lamps  illustrating  the  process  of  manufacture.  The  holophane  "  arc  '" 
lamp,  consisting  of  tantalum  lamps,  which  we  illustrate  in  Fig.  3,  is 
a  very  prominent  feature,  and   this  exliiljit  also  includes   examples 


■Ik-' 


Fig.  3. 


-Siemens  Holophane 


Arc." 


of  the  "Economy"  and  "  Lilliput "  arc  lamps,  the  latter  Ijeing  fitted 
with  various  reflectors,  one  of  which  is  specially  adapted  for  shop 
window  Ughting.  We  have  also  referred  to  this  exhibit  in  our  intro- 
ductory remarks  and  we  hope  to  return  to  it  in  our  next  issue. 

British  Thomson-Houston  Co. 

One  of  the  most  interesting  of  the  many  interesting  exhibits  in  the 
Exhibition  is  to  be  found  on  the  stand  (No.  48  of  the  British 
Thomson-Hocstos  Co.  It  consists  of  a  1,000  kw.  horizontal  Curtis 
turbine  direct-coupled  to  an  alternator  and  exciter  set.     The  Curtis 


Kid.  4.— 1,000  KW.  HdKizoNTAi,  CiKTis  TrRiio  Skt. 

turbine  ban  so  far  been  identified,  urdike  ilH  competitors,  with  tlie  ver- 
tical f<irm  of  conBtruction,  ho  that  the  present  tyiM'  indicates  an  inte- 
resting change  in  engineering  |n)bcy.  The  voltage  of  the  alter- 
nator is  2,610  volts  anil  llie  freipiency  60  when  running  at 
3, COO  revs,  pur  miii.  Thi.s  set,  of  which  we  are  able  to  give  an  illustra- 
tion in  Fig.  4,  is  (if  the  well-known  Curtis  type  designed  for  high- 
jircssuro  working.  The  standard  steam  nrcssure  is  150  lb.  ami  any 
degree  of  su|}eriical  can  he  employed,  ttie  largo  bucket  clearances 
|iossiblo  with  turbine  of  tliip  kind  being  very  favourable  fruni  this 
point  of  \  icw,  A  great  sn\  iiig  in  steam  consumption  is,  therefore, 
jiossiblo.  The  short  stilT  shaft  which  can  be  used  with  this  turbine 
Gliininatcs  nil   tendency  to  "  whip,"  and   thus  avoids  what  has  often 


been  a  very  great  source  of  trouble  in  this  class  of  work.  Lubrication 
is  efi'ected  under  pressure  bj-  a  small  rotary  pump  driven  tlirough 
worm  gearing  from  the  main  shaft.  Oil  lings  are  also  fitted  to  luljri- 
cate  the  bearings  in  starting  up  and  at  the  ."^ame  time  to  assist  the 
normal  distribution  of  oil  in  the  bearings.  A  centrifugal  governor 
allows  speed  regulation  to  be  obtained  within  2  per  cent  from  no 
load  to  full  load,  while  in  addition  an  emergency  governor  with  posi- 
tive action  is  designed  to  shut  oft'  the  steam  supply  should  the  speed 
of  the  set  increase  more  than  15  per  cent,  above  normal.  The  alter- 
nator consists  of  a  cylindrical  rotor  which  is  amply  ventilated  and  of 
specially  rigid  construction  to  withstand  the  high  stresses  due  to 
centrifugal  action.  To  obtain  this  desirable  end  no  detachable  parts 
have  been  used,  so  that  mechanically  the  structure  is  exceedingly 
good.  Another  point  of  interest  is  that  the  exciter  winding  allows  a 
standard  voltage  to  be  used  for  this  purpose,  thus  avoiding  the  large 
exciting  currents  met  with  in  some  turbo-alternators.  The  alternator 
is  rated  at  1,250  k. v. a.  with  an  overload  capacity  of  25  per  cent,  for  a 
period  of  two  hours.  This  extra  load  can  be  sustained  without  undue 
temperature  rise. 

British  Westinghouse  Co. 

The  interesting  exhibit  of  the  British  We.stixohouseCo.,  which  is 
set  out  on  four  stands,  viz.,  Nos.  79,  87.  101  and  103,is  representa- 
tive of  the  wide  range  of  electrical  manufactures  supplied  by  this 
firm,  and  the  visitor  will  he  able  to  see  some  of  its  activities  in 
practically  every  department.  The  lamp  department  shows  flame 
and  enclosed  arc  lamps.  Cooper -Hewitt  mercury-vapour  lamps  (four 
of  which  illuminate  the  outside  of  the  Exhibition),  tungsten  lamps 
and  carbon-filament  lamps.  The  latter  are  shown  fitted  to  some 
handsome  electroliers,  and  also  as  applied  to  street  lighting.  Ex- 
amples of  shop  window  lighting  are  also  shown.  A  number  of 
Bremer  arcs  are  exhibited  whose  advantages  are  already  well 
known  to  our  readers.  They  are  suitable  for  use  on  both  direct  and 
alternating  current,  and  are  made  in  three  types — viz.,  single,  double- 
carbons  and  magazine.  The  enclosed  arc  lamps  are  supplied  for 
either  continuous  or  alternating  current  circuits,  and  for  either  in- 
door or  outdoor  use.  In  tliis  lamp  sparking  trouliles  are  obviated  by 
making  contact  with  the  carbons  through  their  liolders,  instead  of 
through  tlie  clutch.  The  working  parts  have  been  reduced  to  a  mini- 
mum and  are  all  readily  accessible. 

The  British  Westinghouse  Co. is  also  showing  an  extensive  display  of 
switchboard  work,  including  alter- 
nating current  and  direct  current 
switchboards  equipjjed  with  repre- 
sentative Westinghouse  instru- 
ments. Colliery  engineers  will  be 
interested  in  some  switchge.ar  that 
has   been  designed  specially  for  use 


Fio.  5. — Westinohoisf  Kksistance. 


Fio.  (>.— Westinohouse  Oil  Switch. 


ill  mines  and  exposed  situations.  The  new  Westinghouse  totally- 
enelo.seil  nil  switch  (tig.  6),  which  is  weather-proof,  gas-prool  and 
(bistproiif,  and  whicli  has  the  special  feature  that  the  oil  tJiiik  JS 
detachable  without  dismantling  the  switch,  is  also  of  interest. 

A  number  of  Westinghouse  direct  current  motors  are  shown.  These 
can  be  supplied  in  all  the  usual  types  and  sizes.  Closely  connei'tod 
\\\i\\  this  exhibit  are  some  examples  of  the  com|mny's  well-known  con- 
trollers and  stnrters  for  various  services.  They  are  easily  operated, 
coin|Hict  in  design,  well  tinished  anil  practically  foolproof.  The  new 
Westinghouse  staiters,  fitted  with  embedded  unit-typo  resistances 
(Fig.  7i  are  well  worthy  of  notice.  Thc-io  resistanee  unit*  are  80 
niininted  that  in  the  event  of  one  burning  out,  or  breakin*;  it  inny  be 
removed  by  siniplv  loosening  the  nuts  and  a  sjiare  unit  inserted.  The 
Westinghouse  automatie  transformer  cutout  device  should  prove  of 
interest  to  station  engineers.  Thisdevice  is  used  in  conjunetiou  with 
transformers  for  redueing  the  losses  on  light  loads.  This  result  is  ac- 
ciMiiplisheil  b\  iMitdiniit  ically  swilehing  out  a  large  transformer  on 
light  loads  and  replacing  it  by  a  smaller  oneci.pable  of  taking  the  duty. 

Another  interesting  sot  of  exhibits  on  this  stand  are  tlio  meters, 
which  include  both  those  of  the  direct  curi-ent  and  alternating  rurreiit 
type,  the  latter  having  an  aceuraey  of  within  2  per  eoiit.  from  one- 
twentieth  of  lull  load  to  25  |ier  cent,  overload  and  is  gunrantecd  for 
one  year. 

The  stand  also  cont4iins  Boveral  handsome  clootroliors  and  fittings,  as 
well    as  .bells,    telephones,    fans,   Ac.      The   Westinghouse   Co.    has 
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two  machines  in  tho  Exhibition  sulistation.  These  mo  dosciiheil  at 
the  bei;innin<;  of  this  mticle.  The  Wej-tinfftiouso  Co.  mo  also  ex- 
liibiting  a.  vertical  tiiiiitom  gas  engine  of  the  onclosoil  type,  having 
two  pail's  of  oylinileis  plaouil  over  two  cranks  and  ratcil  MMimally 
at  15'Jiin.i'  ^l^'ig.7).  Foicetl  hibiii'ation  is  ailoptcil  thl■oll^ll(lul' ami 
operatetl  by  valveless  pumps,  whieii  are  litted  in  tliipheate.  The  oil 
before  passing  to  tlic  engine  parts  is  iliawn  through  lilteis,  tho  sieves 
of  wliicli  are  arranged  .-^o  that  they  can  be  withdrawn  for  cleaning 
whilst  the  engine  is  in  operation.  the  eni;iiie  has  been  ile-igneil  w  iih 
a  spec-ial  consideration  for  simplicity  and  accessibility  of  the  parts, 
and  by  removing  the  top  cover  and  dropping  the  bottom  half  of  the 
coiniccting  rod  bearing,  the  connecting  rod,  togetlier  with  the  pistons 
anil  the  internal  cover,  can  all  lie  remii\cd  liy  an  overhead  ciane  in  a 
very  short  sjmce  of  time.  A  spocial  fe.iture  in  this  type  of  engine  is 
tluit  no  water-cooling  is  used  in  any  of  the  moving  parts.  All  the 
valves  are  actuate<l  by  cams  and  straight  push  rods  working  ilirectly 
on  short  bell  erank  levers  fitted  on  tho  covers.  Any  trip  gear  and 
unnecessary  wearing  parts  are  avoided.  The  engine  is  controlled  by 
a  governor  fitted  on  the  end  of  the  shaft,  which  operates  directly  on 
the  throttle  \  alve. 

On  this  stand  is  also  included  a  Leblanc  rotary  v.alveless  dry  air 
pump.  The  pump  shown  is  suitable  for  dealing  with  the  exhaust 
steam  from  a  1,000  kw.  set,  when  coupled  either  to  service  or  jet  con 
denser.  Thi-;  jiump  runs  at  96  J  levs.  per  min.  and  requires  a  10  B.ii.r. 
motor  to  drive  it.     It  may  be  mentioned  that  a  (.eblanc  jet  condensing 


Fn:.  7, — \Vestisghou.se  Gas  Engine. 

plant  fitted  with  this  type  of  air  pump  has  been  erected  on  the  test- 
plate  of  the  British  Westinghouse  Co.'s  works,  Trafford  Park, 
and  will  remain  there  during  the  course  of  the  Exhibition.  Those 
interested  may  inspect  this  plant  being  tested  under  as  near  ordinary 
working  conditions  as  possible. 

Union  Electric  Co. 

The  necessity  for  knowing  the  exact  speed  of  certain  machinery  is 
becoming  more  and  more  marked  at  the  iircsent  time.  It  is  further 
often  an  advantage  to  have  the  speed  indicated  at  some  point  more  or 
less  distant  from  tlie  moving  (jarts.  Electrical  equipment  is  very  well 
adapted  for  this  purpose,  ami  on  the  stands  (Xos.  175  and  231)  of  the 
Umox  Ei.eitkii;  Co.  is  a  comprehensive  exhibit  dealing  with  this 
subject.  In  tho  base  of  the  stand  is  a  variable  speed  motor  driving 
a  sh.aft  which  re]ire.«ents  any  rotating  boily,  such  as  the  crank  shaft 
of  an  engine  or  other  similar  moving  part.  The  whole  exhibit  form.s- 
a  practical  demonstration  of  the  researches  of  Dr.  Robert  Hartmann- 
Kempf,  and  their  practical  outcome  in  tlii'  form  of  reliable  measuring 
apparatus  for  use  either  in  the  neighbourhood  or  at  a  distance  from  the 
revolving  machinery.  The  main  shaft  is  driven  by  a  small  variable 
speed  motor,  and  the  results  obtained  are  iiidicatei)  either  by  means  of 
pointers  working  on  the  volt-meter  principle, or  byresonancc  freciuency 
indicators  Fiomthis  main  shaft  arc  also  (h'iveii  various  magneto-in- 
ductors (Fig.  8.  The  diirerent  ap|)lications  demonstrated  incluile 
a  large  range  speed  indicator  for  use  at  a  distance.  This  is  made 
up  of  an  inductor  with  four  rows  of  tongues,  thus  giving  four 
impulses  per  revolution.  Tho  freijuency  indicator  has  four  sets  of 
reeds,  showing  from  30  to  180  alternations  per  second,  .md  the  scale  is 
graduated  both  in  alternations  and  revolutions  per  minute.  By  means 
of  this  apparatus  tlie  speed  can  be  read  with  an  accuracy  of  1  in  1,000 
at  any  desired  distance.  Two  instrnnicnis  on  the  sainc  arm  are  also 
connected  to  this  imluetor,  and  are  capable  of  being  turned  round  a 
vertical  axis.  All  the  above  are  calibrated  in  revolutions  per  minute 
and,  therefore,  act  as  tachometers.  A  small  resonance  tachometer  is 
also  shown  as  well  as  a  speed  indicator  and  voltmeter,  suitable  for  a 
scale  range  from  0  to  1,200  revs,  per  min.  In  this  case  the  current  for 
demonstration  purposes  is  obtained  from  a  six-pole  magneto-inductor. 
To  demonstrate  tho  .ipplicaiion  of  this  arrangement  to  locomotive 
work  a  flanged  wheel  is  shown  apparently  running  on  a  rail.  On  the 
outer  side  of  this  wheel  is  a  steel  case  containing  a  24  pole  inductor,  the 


coils  of  which  remain  stationary,  while  tho  current  is  conveyed  from 
the  inductor  through  the  steel  tube  by  insulated  wires.  It  lias  been 
found  that  below  a  vibration  rate  of  50  per  .second  the  ii.se  of  reeds  is 
not  advisable,  especially  where  there  is  a  liability  to  shoi-ks.  In  the 
appaiatus  for  iixlicating  tho  speed  on  locomotives  a  voltmeter  is, 
therefore,  usc<l  for  the  lower  speed  range  with  a  separate  dial,  while 
the  higher  speed  ranges  arc  indicated  by  means  of  vibrating  reeds. 
The  apparatus  is  constructed  for  an  accuracy  of  about  a  half  of  1  per 
cent.,  thus  giving  to  the  driver  a  reliable  indication  ot  the  speed  at 
which  his  train  is  running.  A  groat  advantage  is  the  absence  of 
mnving  connections  between  the  wheels  and  the  indicating  instruments 
anil  there  is,  therefore,  no  liability  to  damage  from  dust.  This  system 
is  also  shown  applieil  to  recording  tclctachoinoters,  and  this  appara- 
tus is  claimed  to  be  the  lirst  of  its  kind  put  on  the  market  for  practical 
pur|)Oses.  There  should  be  a  great  demand  for  this  class  of  instru- 
ment for  by  its  means  the  speed  of  distant  machinery  can  be  recorded 
in  the  engineer's  otticc.  Tliis  recorder  is  connected  to  a  large  21-pole 
magneto-inductor,  and  the  recording  drum  can  be  run  at  two  different 
rates,  one  giving  one  complete  revolution  in  one  hour,  and  the  other 
one  a  complete  revolution  in  12  hours.  The  supjily  of  record 
strip  enables  a  week's  record  to  be  taken  without  renewal.  The 
Union  Electric  Co.  claim  that  in  practical  working  the  reson- 
ance type  of  instrument  is  the  most  accurate  means  of  indicating 
speeds  because  the  reeds  are  not  liable  to  damsge,  and  remain  perfectly 
constant  in  their  readings.  The  inductors  used  are  of  a  special  form, 
in  wdiich  the  rotating  part  is  the  magnet  whilst  the  fixed  part  consists 
of  coils  in  whicli  the  periodic  currents  are  induced.  The  cases  of  the 
inductors  are  made  dust-proof,  and  are  arranged  on  the  outside  to  act 
as  step-down  belt  pulleys  of  three  ditTerent  diameters,  or  they  may  be 
direct  coupled.  They  are  fitted  with  ball  bearings,  and  it  is  claimed 
that  they  can  be  run  continuously  under  heavy  load  without  any 
alterations  to  the  electrical  connections. 

The  nunicrous  other  exhibits  of  the  Union  Electric  Co.  include  an 
excellent  display  of  the  well-known  "  Excello"  arcs.  This  lamp  was 
among  the  earliest  of  the  flame  type  to  be  put  on  the  market,  and, 
in  spite  of  its  many  competitors,  it  is  still  going  strong.  Its  special 
feature  is  the  way  in  which  the  whole  globe  is  illuminated  so  that 
shadows  are  eliminated,  and  its  suitability  for  interior  lighting 
thereby  increased.  These  lam|3s  arc  most  satisfactory  when  burnt 
two  in  series  on  110-125  volts,  either  direct  or  alternating,  or  four  in 
series  on  220-240  volts  ;  thej'  can,  however,  be  burnt  in  other  ways, 
though  this  is  not  recommended.  The  details  of  tliis  lamp  ai'e  claimed 
to  be  unicjue,  and  the  care  that  has  been  expended  on  its  design  has 
douVitless  much  to  do  with  its  efficiency.  Numerous  accessories  are, 
of  course,  available  for  use  with  this  lamp,  and  its  upkeep  is  easy 
and  ([uite  cheap. 

The  above  by  no  means  exhausts  the  exhibits  of  this  firm  which, 
in  fact,  cover  fully  the  whole  field  of  electrical  engineering. 

We  shall  hope  to  deal  further  with  this  stand  in  our  next  issue. 

Electromotors  Ltd. 

The  exhibit  of  Electro :\iotors  Ltd.  (stands  Nos.  133  ct  161),  demon- 
strates the  facilitj-  with  which  electricity  can  be  applied  to  driving  every 
possible  class  of  machinerj'.  In  addition  to  examples  of  the  firm's 
standard  motors,  spur  reduction  gear  motors,  worm  gear  motors,  &c., 


Fki.  8. — Standark  Electromotors  Motor. 


are  pump,  f.an  haulage,  lifting  and  othcrcombinations.  The  firm  is  also 
exhibiting  their  well-known  steam  and  petrol  sets,  suitable  for  pilot 
lighting  in  mills,  country  himse  and  ship  lighting.  To  illustrate  the 
appliciition  of  electrical  driving  in  textile  machinery,  a  very  important 
subject  at  a  place  like  Manchester,  two  (|uick  traverse  winding  frames 
for  winding  cotton  or  other  yarns  are  working  under  ordinary  nor- 
mal conditions,  each  machine  being  directly  controlled  and  operated 
by  an  electric  motor. 
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A  large  selection  of  motors  is  shown,  anionj;  whicli  ma}-  Ije  men- 
tioned a  3J  kw.  motor  generator,  suitable  tor  boosting  or  transforming  ; 
a  3ii.r.  motor  with  enclosed  worm  gear  reducing  from  1,100  revs  per 
min.  to  50  revs,  per  rain.,  specially  adapted  for  driving  economisers, 
organ  blowei's,  &c.  ;  a  4.J  n.r.  lift  gear  comliination,  comprising  an  in- 
terpole  motor  worm-reducing  gear  and  a  special  automatic  brake 
situated  between  the  motor  and  the  worm-gear  designed  to  bring  the 
lift  to  rest  immediately  the  current  is  cut  off.  This  is  the  firm's 
standard  lift  equipment  for  passenger,  goods  or  service  lifts,  and  can 
be  supplied  with  hand-rope,  ordinarj*  push  liutton  control  with 
attendant,  or  push  button  control  without  attendant. 

The  exhibit  also  includes  a  petrol  dynamo  set  (which  we  illus- 
trated in  our  last  issue)  for  private  house  lighting,  with  a  battery  and 
low  voltage  metallic  filament  lamps  ;  and  a  3  kw.  steam  dynamo, 
with  an  open  vertical  high  speed  double-acting  engine,  direct-couiiled 
to  a  compound-wound  dynamo  of  the  type  standardised  liy  this  firm 
for  ship  and  private  house  lighting.  We  may  also  mention  aScwt. 
friction  hoist  designed  to  work  at  100  ft.  per  minute  and  drivjn  through 
a  combined  spur  and  friction  gear  liy  means  of  a  compound-wound 
motor,  such  hoists  being  in  popidar  demand  for  warehouses,  provision 
stores,  bale  hoists,  engineering  and  factories  generally  ;  and  a  main 
drum  liaulage  set  capable  of  hauling  at  4  miles  an  hour,  direct  dri\en 
through  gearing  bj-  a  5  h.p.  motor  850  revs,  per  min.  These  haulage 
gears  can  be  supplied  in  varying  sizes  and  are  designed  for  hauling 
UJ1  inclines  in  which  the  gradient  exceeds  2  in.  to  the  yard.  Main- 
and-tail  haulages  and  endless-rope  gears  are  also  standardised.  A 
1  ton  electric  pulley  block,  worked  by  self-contained  motor,  illus- 
trates another  of  the  firm's  specialities.  They  can  be  supplied  of  the 
suspension  type  with  hand-travelling  gear  or  motor-travelling  gear  for 
running  on  the  Hanges  of  a  single  H-girder,  making  an  ideal  runway 
for  '\  orkshops,  warehouses,  chemical  works  and  the  like.  A  specially 
designed  switchboard  controls  a  greater  portion  of  the  exhibits,  auto- 
matically starting  and  stoiiiiing  tlie  motors  at  will.  A  standard  motor 
is  shown  in  Fig.  8. 

Lancashire  Dynamo  &  Motor  Co. 

T'ne  stand  (Xo.  47i  of  the  Lancashire  Bv.namo  &  Motor  Co.  is  an 
exceedingly  good  avertiseraent  of  the  ber^etits  of  the  electric  drive.  It 
contains  a  number  of  examples  of  this  firm's  well-known  productions 
in  conjunction  with  such  useful  equipment  .as  winches  and  fans.  One 
of  the  exhibits,  a  .short-circuited  rotor-tjpe  of  induction  motor,  is 
interesting  from  the  fact  that  copper  discs  w  ith  radial  arms  are  con- 
nected to  the  rotor  rods.  By  this  means,  it  is  claimed,  a  large  cooling 
surface  is  obtained,  as  these  radial  arms  act  as  fan  blades.  Another 
special  point  is  the  method  of  attaching  the  core  plates  to  the  spider 
to  ensure  tightness  of  the  case,  so  that  it  may  stand  shack  and  vibra- 
tion most  satisfactorily.  Another  detail  we  noticed  was  the  belt 
tightening  gear,  which  is  embodiedin  the  bed  plate.  This  partof  the 
equipment  seems  to  have  been  receiving  more  attention  lately,  with 
the  result  that  old-f:ishioned  methods  of  belt  tightening  are 
gradually  being  discarded.  This  particidar  motor  has  an  output  of 
25  II. I".,  and  is  designed  for  working  on  a  three  phase  circuit  with  a 
voltage  of  400  volts  and  a  frequencj'  of  53.  A  motor  driven  winch 
on  this  stand  is  very  compact.  Its  capacity  is  1^  tons,  and  the  motor, 
is  wound  for  direct  current,  develops  38  ii  r.  on  the  iialf-houi' 
The  winch  fr.ame  is  built  up  of  steel  sections  so  disposed  as  to 
carry  conveniently   all  the  gearing, 

f^_^^  motor-controller,  brake,  &c.    A  sole- 
^^Sl  noid  brake  is  tilted,  and  in  addition 
«^H  il  the  winch  barrel  is  ecpiipped  with  a 
'^m  foot  brake.     It  is  impossible  here  t(p 
_^&. .                    (U'scribe  in  full  dt-tail  all  the  motors 

shown  on  this  stand,  liutone  other  is 
specially  worthy  of  mention.  It  is  a 
shunt-wound  motor  totallj'  enelo.sed. 
whose  speed  can  be  vaiied  in  the 
ratio  of  3:1  by  shunt  regulation 
alone.  It  is  also  fitted  witli  commu- 
tating  poles  and  with  jiipe  voitila- 
tion.  Such  macliincs  art*  specially 
useful  in  hot  or  dusty  sil  u.ations,  anil 
arc  meeting  a  long  felt  want.  <,>uite 
a  new  departure  is  Kelsall  and  War- 
bui  ton's  |)alcnl  llywheel  c(|ualiscr  set 
\\  hif.-li  is  show  n  on  this  stand.  This 
embiidies  so  many  points  of  interest 
llial  we  shall  devote  considerable 
space  to  it  in  tiur  next  issue.  It  is 
ilesigned  to  ccjualise  the  load  on  tlie 
main  generators  by  taking  up  tho 
peaks.  This  is  obtnined  by  means  of 
a  tlywlieel  wliich  aetH  lus  a  storer  of 
energy.  It  is  claimed  that  (he  action 
i.s  iiiHtantaneou.s,  so  that  the  genera- 
tor <'urrcnt  is  pn\cti:;ally  constimt. 


which 
rating. 


V 

Fio.  9. — "  Sunbeam  "  Mktaluc 
Filament  Lamp  kor  220  volts. 


Sunbeam  Lamp  Co. 

I'hc  c\hibll  (if  the  SlINIIHAM  LaMI' 
Co.  (sland  N'(i.  ilOO)  is  interesting 
fi om  Ihe  fact  that  it  contains  rninier- 
oUH  examples  of  Ihcir  new  mctallit' 
tihinienl  lamp.  This  ih  of  I  ho  tungsten  type,  unil  will  doublles.s  bo 
n  partaker  in  Uio  suceoxs  whicli  liis  always  attended  "  Sunbeam  ' 
productinuH.  LjimpH  of  IhiH  type  (Kig.  9)  are  shown  Huitnblo  for  use 
on  voltages  from  25  to  250  volts,  and  for  candle-power  from  8  c.p.  to 


100c.|i.  The  efliciency  is  1 J  watts  per  candle-power  for  both  single 
and  series  running.  The  lamp  is'slightlj' over  6Aiu.  long  with  a  dia- 
meter of  about  31  in.  The  25- volt  lamp  has  a  comparatively  small  pear 
shaped  bull),  but  is  well  adapted  for  artistic  eHeets.  The  company 
claim  that  there  is  little  or  no  risk  of  Ijreakage  in  transit,  and  a  special 
feature  of  the  lamp  is  the  shortness  of  the  bulb.  Other  exhibits 
include  examples  of  the  well  known  "  Sunbeam  ''  carbon  lamp,  includ- 
ing a  new  de\ice  for  reducing  the  light  in  a  lamp  to  a  very  small 
amount.  This  enables  the  lamp  to  be  used  as  a  night  light,  or  in 
places  where  a  very  dim  light  is  recjuiied.  The  contents  of  the  stan<l 
also  include  a  number  of  "Sunbeam"  heating  lamps  shown  in  radia- 
tor.s.  These  .should  appeal  to  visitors,  for  winter  is  coming  on,  and 
they  olfer  an  effective  means  of  avoiding  dust  and  dirt.  The  "Sun- 
beam "  fancy  lamps  make  a  (jleasing  sight,  while  attention  is  called  to 
the  more  work-a  <ia\-  side  of  tlie  company's  products  by  a  series  of  acces- 
sories, switches,  kc,  including  an  exhibit  of  Messrs.  Lundberg's  well- 
known  specialities  for  which  theSunbeara  Company  are  the  agents  in  the 
Lancashire  district.  The  benefits  accruing  from  the  use  of  electrical 
signs  has  been  recognised  bj'  the  Sunbeam  Company,  wlio  are  now 
turning  out  a  number  of  novelties  in  this  line.  One  of  their  flashing 
signs  is  dis|)Ia3'ed  on  the  stand,  and  makes  a  very  efl'ective  adver- 
tisement. 

Berry,  Skinner  &  Co. 

Messrs.  Berry,  Skinxkr&Co.  (stands  Nos.l88.\&  216a)  are  showing 
latest  developments  of  Beny's  patent  '"fool-proof  switchgear  and 
inetliods  of  "  fool-proof ''  distribution,  as  supplied  by  them  to  col- 
lieries and  workshops  in  accordance  with  the  revised  regulations  of 
the  Home  Otiice.  And,  as  showing  the  reliance  placed  on  this  api»- 
ratus,  it  may  be  stated  that  the  whole  of  the  lighting  and  power  in  the 
.Manchester  Exhibition  is  controlled  liy  it.  We  also  noticed  Berr\''s 
|iatent  "fool-proof"  combined  switchfuse  and  plug  for  portable 
machinery  for  use  in  mines,  dockyards,  workshops,  in  accordance  with 
the  revised  regulations  of  the  Home  Otiice,  and  a  patent  repeater 
fuse,  the  interior  of  which  is  shown  in  Fig.  10, 
by  which  a  fuse  is  replaced  by  simply  turn- 
ing a  handle.  The  fuse  wire  is  always 
visible.  This  is  specially  suitable  for  use 
with  cranes,  lifts,  mining  machinery,  cap- 
stans, &c. ,  and  in  all  cases  avoids  search- 
ing about  for  fresh  fuses  and  the  consequent 
delaj'.  The  exhibitalso  includes  an  improved 


Fio.  111.  -  IxiKKioKor  I'KNXv  "ItK- 
rKATEu  "  Fuse  (Beruy,  Skinnek). 


Fio.  11,  —  llriiiiv,  Ski.nnku  I'uimakv 
Battery  Minkiis'  Lamp. 


form  of  triple  concentric  Tee  joint  liox,  ice  making  and  refrigerating 
plant,  and  the  new  form  of  primary  liatlory  (Fig.  11 '  miners'  lamp  which 
we  ih'scrilied   nrcntlv  in  these  columns  (7'/i('  Klec'riciuii,   \'ol.  LXI., 

p.  535>. 

Consolidated  Pneumatic  Tool  Co. 

The  exhibit  of  the  Consoi.iip.vtko  Pxicimatic  Tool,  Co.  (stand 
No.  225)  comprises  (Kiitjible  electrically-driven  tools  suit^ible  for  drill- 
ing, reaming,  tapping,  tulie  expanding,  grinding  and  similar  oiicra- 
tions.  The  drilhng  majhines,  which  range  from  small  breast  ■Irills, 
capable  of  drilling  holes  jj  in.  diameter  in  steel,  to  laigo  machines 
capable  of  drilling  2!,  in.  to  3  in.  in  steel,  and  a  number  of  intermo- 
diate  sizes  practically  cover  the  entire  rangi'  of  tools  required  by 
enginceisaml  shipbuilders.  The  «Mitslandiiig  feature  of  the  Consoli- 
dated  ]'iieumati<'  Tool  Co.'s  machines  is  strong  mechanical  design, 
whicli,  ns  is  well  known,  is  of  great  importance  where  tools  aro  ex- 
posed to  rough  Ircaliiicnt.  It  is  claimed,  with  justice,  that  electric 
tools  give  all  the  ailvant.agcs  of  piiciiin.il  ic  tools,  .so  far  as  economy  of 
labour  is  concerned,  with  the  addilion.il  advantage  that  coiieiderablo 
(■(■oiKimy  in  power  is  iiossible.  It  has  been  found  by  several  invoeti- 
gators  thai  the  disi  riliiit  ion  of  power  by  compressed  air  for  portjiblo 
tools  involves  from  four  to  fivelinies  as  much  power  at  thi' air  com- 
pressor as  is  rcquirei!  with  electric  tools  to  do  the  saiiie  amount  of 
work.  Improveiiient~s  in  design  which  the  Consolidated  I'nueniatio 
Tool  Co.  have  introduced  have,  it  is  claimed,  reduced  the  maintenaiieo 
charges  of  clcelric  tools  to  a  tigiire  qiiitu  coin|>ar.'iblc  with  pnciimatia 
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tools  nml  possessiii';  the  ixlditioniil  ndvantape  that  coonomy  ip  the 
cost  of  power  is  socurod.  We  learn  that  orio  (if  the  leadiiijr  shipbuild- 
ing firms  in  the  country  use  no  less  than  30  of  these  electric  machines, 
and  their  use  is  rapidly  extending  all 
over  the  country.  Fi;^.  12  shows  one  of 
the  com|iany's  electricallyiiriven  wire- 
rope  hoists,  and  they  arc  also  exhibitint; 
raagnetio  drill  posts  which  can  be  Kxed 
to  any  iron  or  steel  surface  by  merely 
turning  a  switch,  and  in  this  respect 
save  the  cost  of  boltiiifr  the  pillar  to  tlie 
work  as  was  formerly  (lone. 

National  Telephone  Co. 

The  Xatm'nm.  Tki.ki-iioxk  Co. "s  ex- 
hibit at  stiiiul  No.  65  includes  a  private 
branch  exchange  iirovidinj;  telephone 
service  to  the  principal  exhibitors  and 
call  oHiees  adjoining;  the  main  entrance 
for  the  u.se  of  visitors.  The  exhibit 
represents  a  st;indard  private  Inanch 
exchange  as  supplied  for  large  offices, 
warehouses  works,  &c.,  enabling  both 
inward  and  outward  calls  to  be  handled 
more  directly  and  more  extieditiously 
than  by  any  arrangement  of  direct  lines 
not  worked  by  a  switchboard  on  the 
subscriber's  premises,  and  with  the 
additional  aflvantage  that  the  caller 
can  bo  directly  connected  >vith  the 
person  with  whom  he  wishes  to  speak 
either  in  his  own  office  or  department. 

The  switchboard  installed  is  of  tlie 
standard  common  battery  tjpe,  equippe:! 
for  two  oiierators'  positions,  ICO  ex- 
tension lines  and  40  junccions  to  the 
main  exchange.  There  are  15  connecting-cord  circuits  jier  posi- 
tion, e.ach  provided  with  two  supervisory  signals.  The  extension 
lines  call  automatically  on  magnetic  visual  signals  at  the  switcli- 
board  when  a  telephone  is  removed  from  its  rest,  and  the  junc- 
tion circuits  are  so  arranged  that  they  may  be  worked  cither  for  in- 
coming or  outgoing  calls.  The  current  required  for  speaking  and 
signalling  purposes  is  supplied  by  a  liattery  of  11  accumulators 
charged  over  special  power  leads  from  the  main  exchange.  A  standard 
pattern  test  board  fitted  with  lightning  arresters  and  heat  coils  is  in- 
stalled for  testing  the  suliscriber's  lines  and  for  the  purpose  of  protect- 
ing the  e<iuipment  from  lighting  and  stray  higli-voltage  currents. 

British  Insulated  &  Helsby  Cables. 

One  of  the  exiiibits  on  stands  Nos.  28  and  41  of  the  British  Insulated 
&  Hei-suv  Cahles  has  created  quite  a /ifcore  among  visitors  to  Man- 
chester. This  is  the  Prescot  non-fouling  trolley  wire,  which  is 
seen  in  the  accompanying  illustration.     This  shows   tho  Prescot   non- 


FlG.    12.  —  Co.NSOLIDATEI> 

I'.s'EUMATic  Tool  Co.'s  Wibe- 
RorE  Hoist. 


Fi.i 


13. — View  of  the  "  Pre.scot  "  N.F.   Tkollev  Wike  ok  the 
British  I.vsdlated  &  Helskv  Cahles. 


fouling  trolley  wire  fitted  with  a  straight  lino  mechanical  ear,  and  is 
practically  self  explanatory.  Numerous  advantages  are  claimed  for 
the  use  of  this  device  including  the  following:  Non-fouling  fittings, 
no  bumping  or  arcing,  no  crystallisation  of  the  trolley  wire,  reduced 
|)ressure  on  the  trolley  boom,  considerable  .saving  in  trolley  wheels 
and  wire,  low  co.st  of  maintenance  and  perfection  in  running.  We 
shall  return  to  the  other  exhibits  of  this  firm  in  a  subsequent  issue. 


EXHIBITION  ITEMS. 

F.ightccn  motors  arc  started  and  stopped  automatically  on  the  stand 
of  Ei.EiTKoMoToHs  I.ti>.  As  each  machine  runs  up  to  s|)ecd  a  sign 
lights  up  clearly  showing  the  size  and  speed  of  the  motor. 

There  is  a  200  volt  Tantalum  lamp  on  Drake  &  Oorha.m's  stand. 

The  Mirrlcos  Diesel  engine  on  the  stand  of  Mirri.ees,  Bickerton  & 
Day  is  driving  a  dyiuimo  cou[)led  to  a  water  cooled  arlilicial  load. 

The  Denny  renewable  fuse,  in  cast-iron  box,  may  be  inspected  at 
Berkv,  Skinner's  stand. 

The  electrical  gassing  frame  shown  by  Siemens  Bros.  Dvxamo 
Works  is  one  of  the  novelties  of  the  exhibition. 

The  phantom  sign  of  Oskam  Lamps  is  to  be  seen  around  the  exhibi- 
tion.    It  mystifies  most  people  at  first  glance. 

A  slow-moving  foolproof  motor  starter  is  a  feature  of  the  exhibit  of 
Marples,  Leach  &  Co, 

The  steam  turbine  models  of  C.  A.  Parsons  &  Co.  are  beautiful 
specimens  of  the  model  maker's  art.  They  show  the  details  of  both 
turbine  and  generator  to  perfection. 

Westiniihouse  gas  engine  and  Leblanc  condenser  are  combined  in  a 
single  exhibit. 

P^ngineers  interested  in  "  Sticktion  "  .should  try  their  strength  at  the 
stand  of  the  Hoffmann  Mfc.  Co.,  where  ball  bearings  are  shown  oS 
to  advantage. 

A  novel  textile  exhibit  is  that  of  Brown  Boveri,  in  which  a  ring 
spinning  frame  is  driven  bj-  a  %ariable  speed  motor.  The  speed  is 
varied  to  give  an  even  tension  on  the  yarn  whether  winding  on  the 
no.se  or  the  body  of  the  cop,  as  described  elsewhere.  ' 

The  circuit-breakers  and  oil  switchos  of  Eckstein,  Heat  &  Co., 
m.ike  an  imposing  display.     Engineers  will  find  several  novelties  here. 

Telegraphy  and  telephony  over  the  .same  wire  is  practically  demon- 
strated at  the  exhibit  of  British  Insulateo  &  Hei.sjsv  Cables  (Ltd.). 
The  speaking  is  excellent  even  wliile  Morse  signals  are  passing. 

The  Lea  recorder  is  shown  under  actual  working  conditions,  and 
station  engineers  and  steam  users  should  make  a  point  of  calling  at 
this  stand. 

The  E.  I'.S.  accumulator  display  is  one  of  the  largest  of  the 
exhibits.     It  makes  the  finest  show  of  batteries.     (See  elsewhere.) 

The  GiLiiEHT  Arc  Lamp  Co.'s  display  in  front  of  the  substation  is 
one  of  the  things  which  cannot  be  missed. 

The  DowsiNii  Radiant  Heat  stall  has  a  nurse  in  attendance  who 
explains  the  details  of  the  radiant  heat  bed  exhibited. 

Mr.  I).  C.  Bate  has  a  good  lift  controller  to  show  amongst  his  other 
specialities  in  the  way  of  motors,  starters,  &c. 

Drake  &  (Iorium  show  a  universal  conduit  clip  and  earthing  ter- 
minal which  "licks  creation." 

At  the  prettily  lighted  stall  of  Pearson  &  Co.  is  the  only  electric 
cooker  at  work  in  tlie  show.  Mrs.  Pearson  makes  excellent  cakes  in 
the  electric  oven. 

Sarco  steam  specialities  are  on  \iew  at  the  stand  of  F.  V.  Brown 
&Co. 

The  insulator  cases  of  Tavlor,  Tpnnhliff  should  be  examined  in 
detjiil.     They  typify  good  British  porcelain  practice. 

The  "  Medhurst "  portable  telephone  is  on  view  at  the  stand  of  the 
Int£kn.\tk.nai.  Klec'tric  Co.,  where  meters  and  lamps  (the  Orieco'are 
also  on  \'iew. 

Venturi  water  meters  areworking  on  the  stand  of  GKbuoE  Kent(Ltd.). 

The  high-tension  switches  with  contacts  below  the  oil  level  should 
be  examined  on  the  stand  of  the  Union  Electric  Co. 

A  novelty  in  electric  signs  which  is  both  cliea])  and  ellective  is 
shown  by  Mv.  Wnncr,  of  \EXNEii  &  Co.  The  sign  is  unmistakably  clear 
ill  tlie  light  of  four  flame  arcs. 

A  Revrolle  starter  placed  across  the  direct  current  mains  with 
ammeter  in  circuit  is  worth  inspection.  With  the  starter  on  the  lirat 
stop  and  the  switch  closing  the  circuit,  the  current  steadily  rises  on 
the  ammeter. 

The  only  electric  coal  cutter  in  the  show  is  exhibited  by  A.  IIiB.sT<fc 
Co.,  who  also  show  au  electric  rock  drill. 

Motor-driven  machine  tools  are  a  feature  of  the  Exhibition.  They 
will  be  seen  everywhero. 

The  Hope  "spring  on"  switch  fu.se  should  not  be  missed.  It  is  on 
the  stand  of  Parmitek,  Uopk  itSfuoEN  ftvcing  the  sub-station. 

The  testing  of  insulators  at  75,000  volts  is  to  be  seen  at  the  stand  of 
Bri.i.Kiy*  LniiTKi). 

The  auto  sw  itchgcar  of  the  flywheel  e(iualiser  set  of  the  Lanca.shire 
I'yiiaino  it  Motor  Co.  should  bo  closely  inspected.  It  is  a  novelty  in 
switching  apparatus  and  is  the  product  of  Bertram  Tii(im.\s  (Ltd.). 

An  interesting  piece  of  apparatus  is  to  be  seen  on  the  stand  of 
Messrs.  Ferraxti.  It  is  a  new  prepayment  meter  and  wo  give  a 
special  description  of  it  on  aimther  page  of  this  issue. 

We  shall  be  glad  to  welcome  all  our  readers  at  Stand  66,  next  the 
National  Telephone  Exchange  exhibit. 
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THE  WORKS  OF  MESSRS.  A.  REYROLLE  &  CO.  (LTD.)  OF  HEBBURN-ON-TYNE. 


Scale     of     Feet 
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North     Eastern     Railway 

Tin.  1.— Gkousd  Plan  of  Mcssks.  REYROiiE  &  Co.'s  Works. 


EXISTING    DRAWING  OFFICE 


UPPER  PART  OF  No  I   SHOP  lOPEN  TO  ROOF) 

' — — ^- — ■ — nr 


iUPPER   PART  OF    GLAZED   ROOF 
SHOP    No    I 
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punrous 


Fi":.  2.— FiasT  Fi.iHiK  I'l.AN. 


It  takes  some  little  time  for  a  new  movement  of  any  des- 
cription to  become  acknowledged,  but  it  is  gradually  being 
borne  in  on  the  minds  of  observers  that  the  rMc  of  electrical 
undertakings  established  in  the  vicinity  of  Newcastle-upon- 
Tyne  is  becoming  so  lengthy  as  to  render  this  area  an  extremely 
probable  "centre  of  gravity"  of  the  electrical  industry  in  the 
near  future.  One  of  the  examples  of  this  tendency  is  to  be 
be  fouud  in  the  ra])id  expansion  of  the  works  of  Messrs.  A. 
Keyrolle  iV-  Co.  (Ltd.),  at  Hebburn,  whose  manufactures  in  the 
direction  of  switchgear  and  accessories  have  made  for  them- 
selves a  reputation  for  excellent  workmanshij)  and  design 

The  firm  was  originally  established  in  ].,ondon  by  Mr. 
IJeyiolle  in  the  year  ]8>sG,  and  some  few  years  ago  migrated  to 
Tyneside,  where  its  rapid  expansion  necessitated  its  conversion 
into  a  limited  liability  company,  whose  success  may  be  gauged 
by  the  fact  that  last  year  it  paid  a  dividend  of  7  [ler  cent., 
besides  adding  a  substantial  amount  to  reserve.  In  lS8(j  the 
stall' numbereil  six  men  ;  at  the  present  day  the  pay  list  totah 
some  300  or  100  names.  Mr.  Keyrolle  gives  his  personal  atten- 
tion to  every  new  design  ami  method  of  production,  and  one  of 
his  veiy  strougcharactcristic?  is  an  inherent  dislikeforanything 
appertaining  to  shoddy  workmanship. 

It  i.s,  of  course,  impossible  to  conduct  a  highly  specialised 
business  of  this  nature  on  the  scale  indieated  above  without  a 
very  complete  organisation.  In  the  oiliee  building  the 
market  nf  the  firm  is  represented  by  a  card  tiling  system 
wliich  is  very  Cduipletc.  The  de]iartment  for  keeping  in 
touch  with  the  outside  agents  in  this  way  also  looks  after  tlio 
blocks,  price  lists  and  circular  letters  forming  the  basis  of  ad- 
vertisement ;  its  duties  may  be  summarised  as  S3'stcmatic  liusi- 
nessgottiiig.  The  next  link  in  the  chain  is  provided  by  the 
estimating  dciiartnicnt,  eomiwscd  of  technical  men  who,  on  re- 
ceipt of  incpiiiics,  can  detormine  working  costs,  make  suggestions 
in  the  interests  of  cu.stomers  and  watch  tlie  execution  of  orilers 
they  iia\  c  estimated  for,  ami  also  issue  job  sheets  which  vir- 
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tiially  consist  of  systematic  orders  for  works.  Those  then 
pass  to  the  order  section,  which  is  really  a  species  of  library  or 
central  bureau  for  job  sheets.  From  this  section  the  sheets  first 
pass  to  the  drawing ollice,  which  makes  the  necessary  drawin!;'s 


found   of   tho    utmost   benefit 


in    reducing 
scraj)  and  material  unaccounted   for. 


tho    amount   of 
From  this   point   the 
iccouutant's  department  takes  the  matter  up,  and,  by  a  further 
series  of  cards,  kecj)s  in  touch  until  payment  is  secured.     It 


l''li;.     3. SuiRHIiOAIiU    A.SSli,MI!l,lN(i    Jhil'AKlMKNT. 


and  detailed  material  sheets  for  the  order,  and  returns  the  com- 
plete dossier  to  the  order  section.  It  then  passes  to  the  pur- 
chasing department,  which  ascertains  what  material  is  in 
stock,  and  orders  such  goods  as  are  not  in  stock.  To  facilitate 
this  the  superinten- 
dent of  this  depart- 
ment is  also  in 
charge  of  the  stores 
department.  So 
close  is  the  check 
kept  in  this  manner 
that  if  a  works  fore- 
man wants  even  a 
piece  of  yarn  from 
the  stores  that  is 
not  put  down  on 
the  job  sheet  he  has 
to  give  due  reason. 
On  return  of  the 
sheet  from  the  Pur- 
chasing department 
to  the  order  depart- 
ment it  passes  out 
to  the  shops,  where 
it  is  allocated  to  a 
suitable  foreman. 
The  works  mana- 
ger's otlice  keeps  a 
separate  card  record 
stating  the  order 
number,  the  date 
received,  the  date  on  which  the  completed  work  is  promised, 
and  other  data.  When  tht'  work  is  done  tho  job  sheet 
is  sent  back,  together  with  the  work,  to  the  stores,  where 
it  is  checked  against  the  job  sheet.     The  system  has  been 


must  not,  however,  be  assumed  that  the  above  system  entails 
cast-iron  routine.  One  of  the  great  essentials  in  switchgear 
manufacturing  is  strictest  attention  to  small  details.  Even  in 
small  articles  like  motor  starters  it  would  be  no  exaggeration 

to  say  that  there 
are  some  thousands 
of  details  which 
from  time  to  time 
must  have  the  care- 
ful attention  of  the 
heads  of  the  depart- 
ments. 

The  plans  pro- 
duced herewith 
(Figs.  1  and  2)  give 
an  idea  of  the 
general  arrange 
ment  of  the  works, 
these  being  ar- 
ranged, generally 
speaking,  on  the 
two-storey  princi- 
ple. The  drawing 
ullice  is  situated  on 
the  upper  floor  of 
the  main  block,  in 
one  of  the  galleries, 
and  secures  a  good 
natural  top  light. 
It  consists  of  two 
wings,  accommo- 
dating If)  draughtsmen,  with  an  ottice  at  tho  centre  for  the 
head  of  the  department,  and  the  necessary  tyjjists  for  keeping 
up  the  departmental  card  system  for  records  of  drawings 
and    article    numbers,    and    the    making    out    of    material 
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sheets.  At  one  end  is  situated  a  Halden  &  Co.  blue.printing 
apparatus  ren<leiing  (piick  reproduction  entirelj'  indepen- 
dent of  weather  conditions.  Following  the  path  of  the 
"  job  sheets"  the  next  department  to  be  visited  is  the  purchas- 
ing department,  situated  on  the  upper  floor  of  an  adjacent 
block  and  next  door  to  the  raw  and  finished  material  stores. 
The  staff  of  this  section  looks  after  the  ordering  of  material, 
its  receipt  and  the  checking  of  invoices.     It  also  looks  after 


Fu:.  5. — ExAMELLixi!  Shop. 

the  dispatch  of  finished  goods  and  is  responsible  for  maintain- 
ing the  stores  with  a  plentiful  supply  of  stock  manufactures. 
A  card  system  in  this  oflice  keys  in  with  the  jolj  sheets. 

The  shops  themselves  are  organised  with  regard  for  smooth 
progression  of  work.  The  key  of  the  system  is  in  the  jig  and 
tool  department  where  all  gauges,  templates  and  jigs  for  use 
in  the  shops  are  m.ade  and,  when  not  in  use,  stored  under 
system  numbers.  As  a  type  of  the  apparatus  handled  here  we 
saw  on  our  visit  to  the  works  a  very  interesting  jig  for  hold- 
ing the  contacts  of  porcelain  fuses  in 
position  while  being  cemented  in,  ensur- 
ing absolute  iutercbangeabiiit}',  while  a 
box  gauge  for  securing  the  contac's  of  oil 
break  switches  to  the  insulatois  on  the 
top  covers  also  haii|)ened  to  be  in  evidence. 
All  the  milling  tools,  drills,  iV-c,  used  in 
the  shops  arc  uUc  fettled  here,  and  the 
ei|uiiimeiit  includes  an  interesting  Wagner 
grinder  with  an  attachment  for  the  auto- 
matic sharpening  of  milling  saws.  iJies 
necessary  for  stain|)ed  work  are  also  made 
an<l  kept  here  atd  in  connection  with 
repetition  work  of  this  description  an 
interesting  system  may  be  mentioned. 
Instead  of  relying  on  dimensioned  shop 
diawing.s,  each  workman  is  given  a  board 
having  mounted  on  it  an  actual  sample 
to  size  of  the  part  to  be  turned  out,  in  its 
various  stages  of  manufacture,  so  that 
he  may  I'cfcr  at  once  to  an  example  with 
out  mental  calculation. 

Adjacent   to   the  jig   and   tool  depart- 
ment is  the  machine   shop,   occupying  a 
large  Ijay  on  the  ground  floor,  with  smithy 
in  close  proximity.     In  the  formci'wc  noted  a  section  devoted 
to  fly  presses,  which  arc  kept  contiruully  in  use  ;  a  long  and 
interesting  soiics  of  dies  and  ]iuiu1k'?  for  the   production  of 
standard   articles  wore  inspcrlcd.     Capstan   lathes  were  also 
nuicli    in  evidence,  l»eing    rendered  necessary    by    the    laige 
amoinil  of  repetition  work  reijuirod,  while  an  American  ver- 
tical capstan  drilling  machine,   capable  of  drilling  dillcrent 


sines  of  holes  in  a  piece  of  work  by  the  rotation  of  the  capstan 
head,  is  an  intercs'ing  innovation.  For  cutting  the  ])ole  faces 
of  electromagnets  on  motor  starters  and  similar  work  a  heavy 
circular  saw  has  been  specially  itistalled,  while  the  large 
amount  of  copper  requires  a  series  of  machines  specially  in- 
tended for  this  class  of  work,  ranging  from  a  high-speed  band 
saw  for  cutting  copper  to  disc  grinders.  Incidentally  it 
may  be  mentioned  that  the  smithy  is  especiallj'  equipped  for 
copper  forging,  an  example  of  a  switch 
contact  head  3  in.  by  Sin.  and  shank 
1  in.  in  diameter  by  G  in.  long  being 
shown  as  standard  practice  in  drawing 
down  from  the  solid  bar.  This  is  pre- 
ferred by  the  firm  to  making  screwed 
joints  or  using  castings,  on  account 
of  the  better  conductivity  obtained. 
Parallel  to  the  main  machine  shop  is 
the  switchboard  assembling  depart- 
ment, added  last  j^ear  and  shown  in 
Fig.  3.  Here  the  finished  parts  of  con- 
tinuous and  alternating  current  low- 
tension  boards  are  assembled  and 
connections  made.  Among  the  work 
passing  through  this  department  at  the 
time  of  our  visit  may  be  mentioned  a 
large  feeder  and  motor  generator  board 
for  Eio  de  .Janeiro,  for  a  low-tension 
three-wire  supply,  and  a  distribution 
switchboard  of  the  firm's  new  Iron- 
Clad  type  for  the  Aston  Manor  Cor- 
poi-atiou.  The  demand  for  this  type 
of  board,  which  has  recently  attracted 
considerable  attention,  has,  since 
its  introduction,  grown  to  such 
dimensions  that  an  "  iron  clad " 
erecting  shop  has  been  opened  (Fig  4).  During  the  last 
two  3  ears  this  section  of  the  works  has  l)een  very  fully 
occupied  in  producing  iron-clad  switchgear  apparatus  for  the 
supply  companion  in  Northumberland  and  Durham,  which 
embodies  so  many  advantageous  features  that  a  revolution  in 
high-tension  switchgear  construction  may  be  said  to  have  been 
eftccted.  The  compactness  of  this  gear  is  demonstrated  by 
the  small  space  occupied  by  erection.  A  strip  in  the  middle 
of  the  shop  about  4  ft.  wide  is  sufficient  for  the  erection  of 


l''h..   (\      'I'lMNsi  iM{\n:i;    Wimmv'.   Sum, 

about  21  i^OOU  kw.  panels.  .V  uui(|uc  piece  of  colliery  equip- 
ment for  the  Fife  Coal  Company  can  also  be  mentioned,  this 
being  a  plug  distriliuting  board  forcoUiory  work, controlled  by  a 
main  oil-break  switch.  This  is  cnclosi'd  in  an  iron  clad  .^true- 
lure  something  like  a  night  watchman's  hut,  closed  at  the  front 
l)y  an  iiou  door  which  is  so  interlocked  with  the  main  switch 
that  it  cannol  be  iincned  unless  the  switch  is  out.     Moreover, 
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when  the  door  is  oiien,  na  pressure  against  the  switch  haiuUe 
will  close  the  switch. 

The  enamelling  section  (Fig.  5)  is  also  worthy  of  mention,  in 
as  much  as  every  .slate  receives  three  coats  of  enamel  before  lieing 
consiilere<l  of  good  enough  finish.  A  stove  f^  ft.  square  antl 
liberally  furnished  with  racks  is  kept  at  a  uniform  temperature 
of  180  F.  by  means  of  hot-water  pipes  leading  to  coke  stoves. 
The  slates  and  castings  are  given  12  hours' stoving  for  each  coat 
of  enamel  and  a  further  12  hours'  drying,  the  final  polishing  in 
the  case  of  the  slates  being  by  hand.  In  the  transformer  wind- 
ing department  (Fig.  G)  a  speciality  is  made  of  transformers  of 
various  patterns  for  use  on  switchboards,  one  type  being  the 
"straight  through  "  arrangement,  ado[itcJ  in  connection  with 
the  ironclad  gear  for  the  Merz-Price  system  of  feeder  protec-  , 
tion.  Several  bench  lathes  are  installed  for  winding  small 
coils,  and  as  an  instance  of  the  up-to  date  ei]uiptiient  of  the 
works  may  be  mentioned  an  apparatus  for  heating  insulating 


Fii;.  7. — Interior  Vif.w  of  Storks. 

compound  electricallj'.  A  heating  coil  warms  up  a  chamber 
containing  oil,  which,  in  its  turn,  circulates  through  pijiesin  the 
compound  tank.  To  ensure  the  delicate  handling  of  such 
work  as  relay  coils,  girls  are  employed  under  the  superinten- 
dence of  capable  men. 

Three  other  closely  grouped  but  important  departments  arc 
the  laciiuering  room,  where  a  special  process  for  tinning 
phosphor-bronze  springs  was  in  operation  during  our  visit ; 
the  section  devoted  to  resistances  for  Reyrolle  starters,  in 
which  specially  trained  girls  fill  the  sections  of  the  resistance 
with  graphitic  compound,  adjusting  the  quantity  with  a  skill 
born  of  e.xperience  :  and  the  fuse  and  switch  gallery  where 
fuse  handles  were  being  fitted  with  contacts  by  means  of  jigs, 
water-tight  wall  plugs  for  shi[)S  and  dockyards  were  being 
manufactured,  and  a  rather  nautical-looking  section  of  girls 
were  busy  on  light  drilling  operations  to  template.  The  said 
nautical  appearance  was  caused  by  the  sailor  hats  worn  to  pre 
serve  the  pristine  glories  of  the  ladies'  hair. 

A  most  important  department  is  the  testing  shop,  chiefly 
devoted  to  load  testing  motor  starters  and  pressure  testing 
high-tension  apparatus.  For  the  former  purpose  two  20  ii.r. 
600  volt  motors  and  two  2.j  ii.i".  120  volt  motors  capable  of 
parallel  or  series  operation  arc  installed  and  fitted  with  brakes. 
All  starters  made  by  the  firm  are  reijuired  to  start  at  full  load 
up  to  their  normal  capacity,  and  where  the  large  starters  ex- 
ceed the  capacity  of  the  testing  sets,  each  resistance  is  tested 
separately  across  the  mains,  passing  heavy  currents  before 
assembling.  An  auxiliary  set  for  motor  starters  under  2  il.P. 
capacity  is  also  installed.  In  addition  to  the  standard  insula- 
tion test,  a  pressure  test  from  resistance  to  case  is  also  accom- 
plished by  a  2.000  volt  alternating  current,  and  the  starter 


before  being  sent  out  is  examined  as  to  tiniform  pressure  on 
brushes,  performanee  as  to  holding  up  with  or  without  current 
on,  the  contact  fingers  are  examined,  the  ohmic  value  on 
switching  the  current  on  and  the  time  taken  for  current  to 
grow  (in  accordance  with  the  peculiar  current  increasing  pro- 
perties of  the  IJeyrollc  starter)  determined,  the  series  magnet 
adjusted  to  the  proper  values,  and  the  mechanical  construction 
examined  to  guard  against  loose  connections  and  other  con- 
tingencies. The  pressuie  testing  of  the  high-tension  gear  is 
carried  out  by  a  step-up  transformer  capable  of  giving  up  to 
30,000  volts,  and  for  20,000  volt  switchgear,  Ac,  a  transformer 
giving  up  to  100,000  volts  is  installed.  IJjth  these,  with  iheir 
gear,  are  enclosed  in  a  chamber  with  interlock  so  arranged  so 
so  that  when  the  door  is  opened  all  pressure  is  cut  ofT  the 
transformers,  and  the  high  tension  apparatus  must  be  locked 
ofl' before  it  can  be  made  alive  ;  thus  ensuring  against  accidents. 
A  heavy  cturent  low  potential  transformer  is  also  installed  of 
a  capacity  up  to  G,000  amperes  for  test- 
ing current  transformers.  Standard 
shunts  are  used  for  routine  testing, 
these  being  periodically  tested  against 
a  standard  Kelvin  balance. 

The  output  of  tlie  firm  can  be  gauged 
by  the  appearance  of  a  portion  of  the 
stores  (Kig.  7).     In  this  photograph  a 
load  of  motor  starters  is  being  lowered 
to  the  ground  floor;  where  the  railway 
trucks  from  the  siding  connected  with 
the  Hebburn  Goods  Station  are  brought 
directly  under  the  hoist  shown  in  the 
foreground.     We  were   quite   able   to 
believe    the    statement    that    in    the 
motor-staiter   section  alone  the  parts 
and  finished  starters  carried  in  stock 
amounted   to  about  2,000   starters  of 
different  sizes,  and  in  addition  to  these 
were    switches,     fuses,    plugs,     cable 
dividing  boxes,  switchgear,  accessories 
for  mine  equipments,  parts  of  switch- 
boards and  the  component  parts  of  the 
ironclad   switchgear.     The  works  ate 
electrically   lighted   and   driven   from 
the    mains  of   the  Northern  Counties 
Electricity  Supply  Co.,  and  from  the 
appearance  of  the  shops   we    imagine 
they  lepresent  a  good  load. 
In  concluding  this  description  of  a  specialised  industr}',  we 
ha\e  to  thank  the  firm  for  their  courtesy  in  enabling  us  to 
make  a  thorough  inspection  of  their  works,  and  in  particular 
we  are  indebted  to  Mr.  II.  W.  Clothier  for  imlieating  the  way 
iu  which  the  special  requirements  involved  in  the  mechanical 
design  of  switchgear  have  been  met  by  the  works  and  ottice 
organisation. 


GERMAN  MANUFACTURERS'  PROTECTIVE 
ORGANISATION. 


A  revelation  have  been  recently  made  in  the  German  Pres8 
with  regard  to  what  has  been  known  in  the  Fatherland  for 
some  years  past  as  the  "  Geheim-Kartell,"  or  secret  trade 
organisation,  of  the  electrical  manufacturing  industry.  Secrets 
of  the  kind  are  bound  to  leak  out  sooner  or  later,  but  on  the 
whole  the  doings  of  the  three  great  firms  which  form  the 
kartell — theAUgemcine  KlektrizitiltsGesellschaft,  the  Siemcns- 
Shuckert  and  the  Felten  und  Guilleaumc-I.ahmeyer — have 
been  enveloped  with  considerable  mystery,  so  far  as  the 
general  public  is  concerned,  since  the  year  1003,  when  they 
first  entered  into  their  trade  understanding,  until  the  present 
day.  A  little  over  a  month  ago,  however,  a  comparatively 
small  maiuifacturiiig  firm,  the  Ernst  Heinrich  Geist  Elektrizi- 
tiits  A.G.,  of  (.'ologne,  directed  a  public  complaint  to  the 
Chamber  of  Commerce  in  that  city  with  reference  to  the 
"Geheinilvartell,'  alleging  that  when  the  three  great  firms 
concerned  made  sure  of  a  certain  contract  falling  into  their 
hands  they  would  bid  high  in  tendering  for  it,  whereas  when 
they  feared  the  comjietition  of  outside  firms  they  would  pur- 
posely bid  low,  in  order  to  exclude  them  from  the  business. 
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Whether,  or  to  what  extent,  this  accusation  was  justified  (and 
how  far  it  is  legall}-  wrong  even  if  justified)  has  not,  however, 
jet  been  decided  by  any  comjtetent  judge.  What  interests 
English  manufacturers,  who  may  be  presumed  to  be  looking 
out  for  a  suitable  trade  organisation  of  their  own,  wiiich, 
without  any  injustice  to  any  particular  firm,  will  keep  up 
prices  to  a  profitable  level,  is  the  fact  that  the  occasion  has 
been  used  bj^  the  leading  commercial  organ  in  Germany,  the 
Frankfurter  Zeitumi,  to  open  its  columns  to  an  e.xpert  on  the 
subject,  who  has  written  an  article  descriptive  of  the  whole 
trade  organisaiion  as  it  exists  at  the  present  time.  This 
ai'ticle  was  so  accurate  that,  about  a  fortnight  later,  a  communi- 
cation was  made  semi-otticially  by  the  three  great  firms  in 
the  combine  supplementing  the  information  contained  in  the 
article,  and  defending  their  policy  against  the  imputation  of 
unfairness  to  smaller  firms  outside  their  own  circle.  We  have 
thus  a  complete  description  of  the  organisation  at  present 
existing  in  the  German  electiical  manufacturing  trade  from 
very  reliable  sources,  and  have  the  advantage  of  knowing  what 
has  already  been  done  in  this  direction  in  sjiitc  of  the  special 
difiiculties  confronting  trade  arrangements  and  understandings 
in  so  complicated  and  highly  diversified  an  industry.  How 
much  of  the  organisation  would  be  suitable,  and  how  much 
unsuitable,  to  the  requirements  of  this  country  is  a  matter  for 
the  consideration  of  British  manufacturers  themselves. 

The  gist  of  the  article  which  first  let  in  daylight  upon  the 
subject  is  pretty  much  as  follows  :  It  is  necessary  to  go  back 
some  years  in  order  to  be  able  to  judge  of  the  importance  of 
the  position  hekf  by  this  great  defensive  alliance  in  the  entire 
movement  towards  concentration,  which  is  gradually,  but 
undoubtedly,  taking  place  in  the  Gcrmau  electrical  industr}'. 
The  end  of  the  year  1900  was  a  very  critical  time  for  elec- 
trical manufacturers  ;  two  big  concerns  went  under  entirely, 
the  Kummer  Gesellschaft  and  the  Helios  of  Cologne,  while  the 
Union  ElektrizitatsGes.  was  absorbed  by  the  Allgemeine. 
Clashes  of  this  sort  made  manufacturers  realise  what  may  be 
termed  the  inherently  speculative  character  of  some  electiical 
undertakings.  There  is  no  other  industry  which  involves 
such  long  series  of  costly  experiments  in  order  to  ensure  the 
production  of  apparatus  which  may  be  expected  to  maintain 
its  foothold  in  the  market  for  a  number  of  years,  while  ten- 
dering for  an  electrical  contract,  under  some  circumstances,  is 
a  most  formidable  affair,  necessitating  great  outlaj'  and  the 
employment  of  a  small  army  of  skilled  engineers,  operatives 
and  clerks.  Large  sums  of  money  are  expended  merely  on 
the  chance  of  securing  a  contract,  and  with  the  progress  of 
electrical  invention  this  element  of  speculation  will  alwaj's  be 
found  in  the  most  solidly  conducted  electrical  manufacturing 
businesses.  This  is  what  makes  price-cutting  so  peculiarly 
intolerable,  and  what,  in  the  year  I'JOO,  made  the  firms  of 
Siemcns-Schu';kert,  Felten  undGuilleaume-Lahnieyeiweikeand 
the  Allgemeine  com(.any  form  what  they  called  a  "  protective 
agreement  '  for  all  heavy  business.  What  the  agreement 
consisted  in,  customers  could  only  get  to  know,  or  guess,  by 
indirect  means,  but  it  has  transpired  in  the  course  of  time 
that  the  mutual  protection  resorted  to  liy  the  three  concerns 
involved,  firstly,  ]irotection  as  to  individual  interests,  and, 
secondl}',  a  |)i'iitection  as  to  prices.  In  virtue  of  the  first  pro- 
tective measure,  each  firm  agieed  not  to  interfere  with  l)usi- 
ness  which  fell  naturally  to  anyone  of  the  others,  and  this  fact 
was  gauged  by  the  former  business  done  by  the  firm  in  ipies- 
tion,  its  banking  connections,  its  personal  and  business  rela- 
tions, the  wislics  of  customers  and  the  amount  of  goods  the 
firm  had  hitherto  shown  itself  cajiable  of  turning  out.  This 
measure  was  known  as  "  normal  "  protection.  As  to  the  pro- 
tection of  ])rices,  each  firm  pledged  itself  to  maintain  tiiem  at 
a  remunerative  level  by  arranging  a  common  price  basis  when 
tendering  for  a  contract  which  the  other  firms  had  c(|ual 
chances  of  obtaining.  It  was  agreed  that  tlic  respective  ten- 
ders should  not  show  more  than  '2  or  .'i  per  cent.  dilVerence  in 
the  total  price,  and  which  firm  sliould  make  the  lowest  l)iii  and 
which  the  higher  bids  was  always  decided  either  by  amicable 
arrangement  or  by  the  casting  of  lots.  The  statistics  collected 
eiiicc  the  trade  convention  was  first  entcre<l  into  .show  that 
about  20  per  cent,  of  tlic  contracts  obtained  liy  the  three  firms 
were  thus  arranged  for,  citiicr  on  the  normal  protection  or  the 
price  protection  basis.  Moreover,  tlic  marked  tcntlcncy  lias 
been  for  the  former  protection  gradually  to  bo  eliminated  in 


favour  of  the  latter,  which  is,  perhaps,  a  good  thing  in  the 
general  propaganda  of  the  electrical  industry,  as  when  a  firm 
was  left  absolutely  alone  to  fix  whatever  price  it  could  with  its 
customer  the  chances  were  that  prices  would  be  put  up  too 
high,  and  iliat  thus,  though  a  profit  would  be  very  good  on 
one  transaction,  the  customer  would  be  frightened  from  adopt- 
ing electrical  installations  in  future  emergencies.  It  may  be 
urged  that  the  same  danger  is  to  bo  feared  in  the  case  of  price 
protection  as  well  as  in  that  of  normal  protection,  but  the 
answer  on  the  part  of  the  "  Secret  Kartell"  is  that  the  great 
selling  firms  of  electrical  apparatus  and  installations  are,  from 
long  experience,  well  acquainted  with  the  costs  of  production, 
and  can  form  a  very  good  judgment  as  to  the  equitable  nature 
of  the  manufacturing  firm's  demands. 

The  long  experience  of  the  manufacturers'  customers  has, 
however,  also  brought  another  phase  of  the  trade  conditions 
into  prominence  :  the  customers  have  got  to  know,  or  pretty 
well  guess,  the  kind  of  arrangements  subsisting  between  the 
combined  firms,  and  have  on  occasion  resorted  to  a  reduction 
of  their  consumption  in  protection  of  their  own  interests — a 
fact  which,  of  course,  tends  to  prejudice  the  general  progress 
of  the  industry.  This  has  been  met  again  by  manufacturing 
firms  outside  the  combine  forming  temporary  agreements  with 
the  three  great  firms  to  handle  a  particular  business  on  their 
basis,  and  thus  the  field  of  the  combine's  operations  has 
latterly  been  very  much  extended.  Moreover,  its  readiness 
to  meet  outside  manufacturing°firms  in  this  j)articular  forms 
its  answer  to  the  charge  that  its  tendency  is,  on  the  model  of 
the  American  "  trust,"  to  crush  smaller  competitors  out  of  ex- 
istence. It  seems  difficult,  or  impossible,  to  "  trustify' "  the 
electrical  manufacturing  industry  on  the  American  model 
owing  to  its  extemely  changeable  and  progressive  nature.  A 
small  firm  may  any  day  come  into  possession  of  a  valuable  in- 
vention which  would  make  any  monopolising  aggressor  glad  to 
cry  quits  with  it.  Thus  the  present  tendency  in  the  trade  is 
undoubtedly  towards  the  spread  of  the  kartell  idea  among  all 
German  manufacturing  firms,  and  it  is  quite  certain  that  a 
very  large  number  of  the  leading  manufacturing  houses  are  at 
present  seriously  considering  the  formation  of  a  comprehensive 
kartell,  with  a  general  pooling  of  orders  to  be  distributeil 
according  to  the  proved  capacity  of  each  concern,  more  or  less 
on  the  model  of  the  Stahhverksverband  (Steel  Works  Union) 
and  the  Ilhenish-Westphalian  Coal  &  Coke  Sj'nd.  How 
this  will  turn  out  it  is  unsafe  to  prognosticate  at  the  present 
moment,  but  it  is  pretty  certain  that  for  the  future  all  elements 
of  secrecy  will  be  eliminated  from  the  organisation  of  the  elec- 
trical manufacturing  industry.  Too  many  mistakes  have  been 
made  in  the  past  by  disingenuous  tendering  and  underhand 
minipulation  of  business,  which,  while  succeeding  for  the 
moment,  has  in  the  long  run  been  recognised  by  customers 
and  resulted  in  a  check  to  the  How  of  orders.  German  organi- 
sation will  for  the  future  aim  at  the  maintenance  of  a  reason- 
able competition  within  narrow  limits  rather  than  at  a  despotic 
monopolisaticiu  which  would  check  the  healthy  growth  of 
trade. 

The  correctness  of  the  above  delineation  of  riding  conditions 
has  been  since  vouched  for  by  the  following  "supi)lementary 
information"  communicated  to  the  Frankfurter  Xeilumj  by  "a 
personage  connected  with  the  three  great  firms  and  voicing 
their  views."     This  communication  runs  as  follows  : — 

"  The  motive  for  the  coml)ino  lias  l>oen  made  clear  by  the  article 
which  lias  already  appeared.  Price  wars.  rccUlcss  undcrbidtling.  or 
(piotalioris  liasi'd  iipiiri  errors  in  calculation,  in  iiianv  eases  reduction 
below  the  cost  of  jiiddiicl  ion.  and  at  the  same  time  rapidlyiiicrensiiin 
expendilure  in  respect  to  llie  compilation  of  estimates.  It  is  diar- 
acterislic  of  the  indiistry  lli.il  ordi'is  are  only  jjiven  in  about  one  in  a 
Inmdred  ca.ses,  wliile  all  liave  to  be  worked  out  and  estimated  for  at 
«ieal  expense.  ^Tlie  Uarlell  idea  was  eonsc(|iieiitly  easily  l)niunlit 
(o  till'  fore  and  the  reiriilar  sidings  of  the  .\s.soeialion  of  (ieniian 
eleetricii  firms  (\'ereinij;inin  l>eulse!ier  I'lleklri/ilil.sliniien)  afforded 
naliiral  <i])porUmi(ies  for  its  diseu.ssion.  Tliis  associiilion.  wliieli 
only  lakes  in  iiiaiuifaeturers  of  heavy  en^inoeriiin  inslallalioiis,  is 
well  known  liee.'Uise  of  ils  tempoiiiiy  success  hi  raisiiiv;  cpiolations, 
from  ils  liavinn  lirou^.'lil  alxml  uniformity  an  to  (luaranli'cs  in  heavy 
eiirreiit  business  and  a  rcduelion  in  iIk'  policies  reipiired  liy  lii'i'  iiisur- 
aiKM'  compftnies  in  tlic  ea.se  of  risks  incurred  lliroii>;li  llie  employnieiit 
of  eleelrical  installations.  .\t  its  foundation  in  P.MU  the  following 
lirms  IjeloiiKcd  to  the  As,soeialioii  :■ — lln'  .Mlu'emeine.  HeiL'manii. 
Jirowii-Uuvcri,    Kssliiigvr    MiwchinoiifalaiU.    Kelten    A-    (Iiiilli'auni  • 
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Lahmoycr,  Garbe-Lahraeyer  of  Aachen.  Ges.  fiir  Elect lisclie  Industrie 
(.if  Karlsruhe.  Helios.  Poege,  I'iischmann.  Sachseiiwerk.  Sienieiis- 
Schuekert.  Sehdreh-Reydt.  Schwartzkoptt'  of  Berlin,  and  GeisI  of 
Cologne.  .\  year  or  two  after  it.s  establi.sliment.  the  i|uestion  of  a 
kartell  to  take  in  all  the  firms  and  to  .secure  better  price  conditions 
was  amply  discu.ssed  by  the  Association,  both  in  •jeneral  and  in  com- 
mittee meetings,  and  constitutions  for  such  a  combine  were  regu- 
larly worked  out,  so  that  in  many  respects  its  labours  need  not  be 
considered  lost  even  in  view  of  present-day  requirements,  although 
in  consequence  of  the  varying  nature  of  products,  constant 
changes  in  manufacturing  methods,  and  the  different  degrees  of 
development  acquired  by  the  manufacturing  works  themselves,  the 
matter  was  an  extraordinarily  difficult  one  to  handle. 

"  These  efforts  towards  kartellisation  were  broken  off'  dcHnitely  in 
ISK'S.  and  then  the  three  firms  of  the  A. E.G..  Guilleaume-Lahmcyer 
and  Siemens-Schuekert  tried  their  hand  at  it  on  their  own  account 
by  forming  the  .so-called  '  .secret  kartell,"  i.i\.  protective  agreement. 
In  order  to  judge  later  events  correctly,  it  must  be  borne  in  mind  that 
it  was.  and  is,  free  to  all  members  of  the  .\ssociation  to  participate  in 
the  agreement.  i>rovided  they  pledged  themselves  to  take  up  a  pro- 
portionate part  in  the  general  output  of  the  concern,  a  proportion 
that  in  the  case  of  new  comers  is  determined  at  an  amount  not 
exceeding  their  own  last  year's  output,  lloreover.  no  business  is 
included  under  the  agreement  that  is  not  worth  a  minimum  of  2(1.0(10 
marks  (£1.(KX)).  This  accords  with  the  business  conditions  of  the 
big  firms,  though,  as  will  be  easily  understood,  the  smaller  firms  tried 
to  get  the  amount  reduced.  In  this  way  the  nature  of  the  agreement 
was  known  to  all  the  firms  which  remained  outside  it,  and  this  fact, 
combined  with  the  imperfections  incident  to  the  nature  of  the  agree- 
ment itself,  tended  to  weaken  its  effectiveness.  The  outside  firms  had 
grounds  on  which  to  base  a  complaint  against  the  combined  firms, 
and  they  kept  up  a  sort  of  movement  against  them,  it  has  even  been 
stated  that  since  the  inception  of  the  kartell  the  turnover  of  most  of 
the  smaller  firms  has  advanced  by  a  larger  percentage  than  that  of 
the  three  kartellised  firms. 

"  Now,  as  to  the  tendency  of  the  agreement.  If  the  mere  wording 
of  several  paragraphs  be  considered,  its  tendency  is  a  fighting  one, 
directed  against  the  outsider  ;  the  much  quoted  sec.  7  begins  by  say- 
ing '  Xo  order  must  fall  into  the  hands  of  an  outsider.'  and  a  pro- 
tected firm  that  '  under  normal  circumstances  "  lets  an  order  slip 
through  its  hands  is  penalised  on  that  account.  But  this  very  quali- 
fying clause  shows  that  it  is  rather  against  the  negligence  of  a  partner 
than  against  an  outsider  that  the  regulation  is  directed.  No  one 
could  have  ever  have'cherished  the  Utopian  as  well  as  unjust  idea  that 
all  the  orders  which  the  kartellised  firms  tried  for  must  necessarily 
fall  to  them.  Further,  this  paragraph  only  has  reference  tfi  the 
'  normal  protection.'  which  does  not  include  1  per  cent,  of  the  whole 
amount  of  orders  received,  while  the  penalty  consists  in  an  addition 
of  20  per  cent,  of  the  order  missed  to  the  offender's  credit  account  for 
orders  with  the  kartell.  That  is  to  say,  supposing  a  firm  lets  slip  an 
order  worth  .50,000  marks,  the  amount  of  orders  it  can  claim  through 
the  distributing  bureau  of  the  kartell  is  reduced  by  10,000  marks. 
There  is  no  monetary  penalty  imposed  directly  on  the  negligent  firm 
or  its  representative. 

"  What  the  kartell  had  in  view  was  a  guarantee  against  mutually 
ruinous  price  cutting.  Certain  minimum  prices  were  not  to  be  under- 
bidden by  its  partner  firms,  so  as  to  counteract  the  policy  ado|jted 
by  customers — .sometimes  with  perfect  right,  at  other  times  not  with- 
out fraud — of  '  playing  off  '  one  manufacturing  firm  against  another. 
For  years  the  secret  kartell  has  refrained  from  any  aggressive  measure 
against  outsiders,  except  in  the  single  instance  of  a  Sa.xon  firm  in. 
1907,  which  provoked  the  attack  by  its  unfair  price  cutting.  In 
general  the  policy  of  the  kartell  has  been  to  keep  prices  up,  and  not 
to  indulge  in  a  rate  war,  which  forces  prices  down.  But  on  the  other 
hand,  it  has  no  intention  of  overcharging  customers,  or  of  giving 
ground  for  any  accusation  of  e.xercising  a  monopoly.  That  is  proved 
by  the  fact  that  no  partner  firm  can  be  compelled,  according  to  the 
agreement,  to  bid  above  the  normal  price  list,  which  is  as  well  known 
to  the  customer  as  to  his  competitors,  in  the  case  of  any  Contract 
which  falls  to  his  lot.  Every  tender  is  considered  and  carefully 
worked  out  by  the  three  firms  in  common,  and  the  price  each  has 
calculated  apart  is  diseu.ssed  by  way  of  common  counsel  and  often 
rigidly  criticised.  Many  affairs,  such  as  large  tenders  for  municipal 
orders,  are  altogether  excluded  from  the  agreement.  Finally,  the 
buyer  is  not  compelled  to  accept  the  lowest  tender  ;  he  is  free  to  give 
the  order  to  whichever  of  the  three  firms  he  plea.ses  :  each  of  the  pro- 
tected firms  is  expressly  authorised  by  the  agreement  to  take  up  any 
such  order  and  put  it  through.  And  cases  such  as  this  occur  in  prac- 
tice every  day." 

On  the  whole,  it  seems  to  us  that  the  above  forms  a  very 
suggestive  pictuie  of  a  successful  organisation,  which  well 
merits  consideration.     It  must  be  remembered,  of  course,  that 


it  is  a  one-sided  picture,  being  drawn  only  on  the  side  of  the 
kartellised  firms.  But,  at  the  worst,  it  can  be  taken  to  express 
an  ideal  or  theory  of  organisation  which  is  full  of  possibilities, 
and  which  has,  at  any  rate,  been  successfully  worked  for  five 
years  without  giving  the  firms  concerned  serious  cause  for  dis- 
satisfaction, or  raising  amongst  its  competitors  anything  like 
an  organised  agitation  of  complaint. 


WIRELESS  TELEPHONY.* 

BY  REGINALD   A.   FESSENDEN. 

(Concluded  from  page  H(>0.) 

Summary. — The  author  first  gives  a  brief  history  of  the  development 

of  wireless  signalling,  proceeding  to  describe  the  method  and  apparatus 

used  in  wireless  telephony.     He  also  discusses  its  possibilities  and  how 

its  development  has  been  retarded.  .     j^ 


G.    POSSIBILITIE.S. 

A.  Local  Exchanges. — There  is  nf:  immediate  prospect  that  wire- 
less telephony  w  ill  take  the  place  of  local  exchanges.  The  difficulty 
in  regard  to  the  number  of  times  can  be  overcome,  but  the  fact 
remains  that  high-lrequency  oscillations  cannot  be  transmitted  over 
wiresand  hence  each  subscriber  must  have  his  own  generating  station. 
At  the  |)resenl  time  no  method  is  known  which  would  be  practicable 
if  placed  in  the  hands  of  a  subscriber.  If  such  means  should  be. 
found  it  would  be  very  convenient  to  call  up  directly  instead  of 
through  an  exchange,  but  as  I  see  it  there  are  no  immediate  prospects 
of  thi.s. 

B.  Long  Distance  Lines. — I  believe,  however,  that  there  is  a  field 
for  wireless  telephony  for  long  distance  lines.  The  jircsent  long 
distance  lines  are  very  expensive  to  construct  and  to  maintain,  and 
a  storm  extending  over  any  considerable  section  of  country  inflicts 
considerable  loss  on  the  telephone  companies.  Moreover  the  distance 
of  transmission  is  limited  by  the  electrostatic  capacity  of  the  line,  as 
I  understand  it.  Wireless  telephony  would  have  the  following 
advantages  ; — 

n.  The  initial  cost  would  be  very  much  less  than  that  of  wire  lines.  6. 
.Maintenance  would  be  practically  neglif;ible  in  comparison,  c.  In  case 
of  breakdown,  it  would  be  right  in  the  station  and  not  at  some  unknown 
point  outsideon  the  line.  d.  Denreci:ition  would  l)cfompari;tively small. 
'.'.  The  number  of  enniloyees  required  would  be  smaller.  /.  Transmission 
is  better,  and  as  there  is  no  distortion  of  the  speech,  the  woikini;  distance 
is,  it  is  believed,  c^.nsiderably  greater.  </.  Flexibility  is  greater,  \^'ith 
wire  lines  <a  telephone  company  may  not  be  able  to  give  a  Boston  sub- 
scriber a  line  to  New  Yoik,  while  having  lines  from  Boston  to  Chicago- 
and  from  Chicago  to  New  York  free.  Operating  wirelessly  the  wireless 
circuit  normally  used  for  operating  between  Now  York  and  Chicago  and 
between  Boston  and  Chicago  cordd  be  used  to  operate  from  Boston  to 
.Vew  York.  h.  No  right  of  way  need  be  piuchased  and  franchises,  it  is 
believed,  are  not  necessary. 

It  will  he  noted  that  I  have  carefully  avoided  mentioning  any  of 
the  disadvantages  of  wireless  telephony  for  long  distance  work.  I 
presume  this  is  beeau.se  I  am  not  a  telephone  engineer.  I  hope  the 
defects  will  be  supplied  by  the  experts  who  are  fainiliar  with  tele- 
phone operation  and  therefore  better  able  to  point  out  the  defects. 
Before  leaving  this  part  of  the  subject  I  would  say  that  I  think  the- 
question  of  interference  has  been  worked  out  to  such  an  e.xtent  that 
no  .serious  difficulty  need  be  feared  in  that  direction. 

C.  Transmarine  Transmission. — Wireless  lclei)hony  is  pectdiarly 
suited  for  this  class  of  work.  Pupin's  ingenious  and  beautiful  method 
has  been  successful  at  Lake  Constance  in  Switzerland,  1  believe,  but 
even  a.ssuraing  that  deep-sea  cables  of  this  type  could  be  laid  and 
operated  successfully,  they  wovdd  nevertheless  be  very  much  more 
expensive  than  wireless  telephone  stations.  It  is  liclicved  that  wire- 
less telciihony  will  come  into  extended  use  for  this  purpose.  Even 
without  further  develojiinent  telephonic  communication  could  be 
established  between  Norway  or  Denmark  or  Germany  or  Spain  and 
Great  Britain  ;  between  Sardinia  and  Corsica  and  France  and  Italy  ; 
between  France  and  .-Mgcria,  between  .Australia  and  Tasmania  and 
New  Zealand  ;  between  the  United  States  and  Cuba  and  Porto 
Rico,  &e.,  were  it  not  that  it  is  at  present  forbidden  by  law. 

As  regards  telephonic  communication  between  England  and 
America,  my  measurements  show  that  this  should  be  jio.ssible  with 
an  expenditure  of  approximately  10  kw.  and  suitably  large  tower.s. 
.say,  OfHI  ft.  high,  or  with  .some  of  the  new  forms  of  antenna.  Whether 
such  a  transmission  would  be  commercially  valuable  or  not  is  another 
matter.  I'ersonally  I  do  not  .see  that  it  would,  but  when  I  remember 
that,  at  the  time  when  the  telephone  was  first  being  introduced,  a 
number  of  eminent  business  men  decided  that  the  house-to-house- 
printing  telegraph  would  be  more  of  a  success  commercially  than  the 
telephone  for  the  reason  that  no  one  would  want  to  do  business  imloss 

'  Abstract  of  a  Pajwr  presented  at  the  25th  annual  Convention  of  the 
American  Institute  of  Electrical  Engineers,  June-July,  1908. 
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he  were  able  to  have  a  reconl  <it'  tlic  transaction.  1  must  admit  that 
there  is  a  possibihty  of  my  being  mistaken  in  this. 

D.  Wirclesn  Telephony  jrom  Ship  to  Ship. — Here,  of  course,  wu-e- 
iless  tele])hony  occupies  a  uniiiuc  position.  Wireless  telegrapliy  has 
the  disadvantage  that  a  telegraph  operator  must  be  carried.  The 
additional  expense  is  an  objection  in  many  eases.  The  proposition 
that  the  captain  or  mate  should  also  he  a  telegraph  operator  has  not 
met  with  favour.  Anybody,  however,  can  operate  the  wireless 
telephone  and  almost  every  vessel  carries  an  engineer  capable  of 
repairing  the  electrical  apparatus  in  ease  of  accident.  The  final 
arrangement  Avill,  I  belie\e  (if  we  can  prevent  the  Governments  from 
carrying  out  their  jiroposed  laws,  forbidding  wireless  telejihony), 
be  this  :  that  passenger  vessels  will  carry  a  telegrai)b  ojierator  and 
use  the  telephoning  apparatus  for  ordinary  work  and  for  telegraphing 
where  it  is  desired  to  communicate  over  long  distances.  Other 
vessels  will  use  the  telephone  alone. 

E.  Wireless  Telejihone  from  Ship  to  Loral  E.xclianne. — This  also 
will,  I  think,  have  considerable  value,  as  enabling  the  captain  of  a 
vessel  to  communicate,  by  relaying  over  the  wire  line,  with  the  owner 
of  the  ship,  or  enabling  a  passenger  on  a  vessel  U<  communicate  with 
friends  on  shore. 

F.  Range  of  Wireless  Telephoni/- — 1.  Atmospheric  Absorption. — 
The  great  obstacle  to  long  distance  wii-eless  telegra))liy  and  telephony 
is  atmospheric  absorption.  For  .short  distances  up  to  lt)0  miles  in  the 
temperate'  zone  there  is  little  difference  between  the  strength  of  the 
signals  at  one  time  of  the  day  and  another.  As  soon  as  the  distance 
is  increased  much  over  100  miles  for  the  temperate  zones  and  40  or 
50  miles  for  the  trojiics  the  signals  at  night  are  very  irregular  and 
there  is  great  absorption  during  the  day  time.  The  daylight  ab.sorp- 
tion  may  be  so  great  that  loss  than  a  tenth  of  1  per  cent,  of  the  energy 
transmitted  gets  through.  Some  nights  will  be  as  bad  as  day-time 
while  on  other  nights  there  will  be  apparently  no  absorption.  Fig. 
IS  is  a  curve  showing  the  strength  of  the  message?  transmitted  be- 
tween Brant  Rock,  ^Nfass..  and  Machrihanish.  Scotland,  at  night, 
during  .January,  1906.  Nothing  at  all  was  received  that  month 
during  day-time. 

The  change  in  the  strength  of  the  signals  is  very  sudden.  In 
working  from  Brant  Rock  to  Porto  Rico,  a  distance  of  1,700  miles, 
the  strength  of  the  signals  with  short  wave  lengths  would  fall  off  to 
one  one-thousandth  of  their  former  value  during  a  period  of  less  than 
fifteen  minutes,  while  the  sun  was  rising.  Early  experiments  showed 
that  the  absorption  was  greater  as  the  wave  length  >\as  increased  and 
the  effect  was  at  first  attributed  to  absorption  in  tlie  neighbourhood 
of  the  sending  station,  and  was  thought  to  increase  continuously 
with  the  wave  length.'  This  fluctuating  absor|)tion  at  one  time 
appeared  to  place  a  fundamental  obstacle  to  commercial  wireless 
telegraphy,  as  telegraph  engineers  wi'l  easily  a|)i)reciate  the  im- 
possibility of  operating  telegraph  systems  with  circuits  where  the 
strength  of  the  received  signals  may  fall  to  one  thi)U.sandth  of  its 
value  or  rise  to  a  thousand  times  its  value  in  the  course  of  a  fe^^■ 
minutes.  It  was  therefore  considered  absolutely  essential,  in  order 
to  decide  whether  long  distance  wireless  telegrajiliy  «as  commercially 
po.ssible  or  not,  to  investigate  this  phenomenon  fully.  As  a  pre- 
liminary the  station  at  Brant  Rock  .sent  to  four  or  five  other  stations 
at  varying  distances  and  comjiarative  readings  were  taken.  The 
following  table  shows  the  general  character  of  the  results  obtained  : — 


These  experimenls  jjrovcd  conclusively  that  the  absorption  did 
not  lake  i)lace  in  (he  neighbourhood  of  the  sending  station,  because 
the  .strength  of  the  signals  received  at  nearby  stations  was  the  same 
during  the  day  as  durmg  the  night,  while  (here  was  great  variation 
in  tlie  strength  of  signals  received  at  stations  further  iiway.  It  was 
alsofound  that  the  absorptitju  at  a  given  instnni  was  a  function  of  the 
direction  as  well  as  of  the  dislance,  since  on  a  gi\en  night  the  siirnnls 
received  by  stations  in  one  direction  would  l>e  grenlly  weakened,  whil,, 

'  A  tniithemntical  explnnntion  of  thin  HUppoxeil  fiict  is  given  hv  Dr. 
Fleming  "  rrineiplos  of  Kjeetrii'  Wave  Tel.-grapliy."  p.  (tl7-til.'<.  "liKlli, 
the  following  concliiHions  being  reiiche'l  : — "  .Aicoiilingly,  llie  cliicf  pnrt 
of  the  wrnkenliig  of  the  wave  \iy  Hiinliglit  is  iloiie  in  the  iicighlHuirluKicl 
of  Ihi!  »rii(ling  iintiiiiin,  where  tlii'  niiigiielie  force  H  is  greatest,  iinil  il  is 
more  Nnn.Mlliic  for  \miti  iind  jmwerfiil  whvc.h  than  for  short  nml  feeble  ones. 
ThJB  iigtees  with  (he  (iliservndonH  of  Mr.  Mnrioni." 

'■'.S(reng'.h  of  unabsorhed  si|ijni\l«  being  (iikcii  ms    l.ooo. 


there  would  be  less  weakening  of  the  signals  received  by  stations  ly- 
ing in  another  direction,  while  a  few  hours  or  a  few  minutes  latn 
the  reverse  would  be  the  case. 

This  was  thought  to  be  connected  with  the  coming  weather  con- 
ditions but  before  this  fact  is  proved  a  much  larger  amount  of  data 
must  be  collected.-  Through  the  kindness  of  the  U.S.  Weather  Bureau 
the  author  was  enabled  to  obtain  a  chart  of  the  magnetic  variations, 
and  on  comparison  of  these  with  the  absorption  between  the  Alass- 
achusetts  and  Scotland  stations  there  appeared  to  be  a  quite  definite 
relation,  i.e..  the  greater  the  absorption  the  greater  the  magnetic 
\ariation.  Here  also,  however,  much  more  data  is  needed  liefore 
arriving  at  a  definite  conclusion.  The  fact  that  the  absorption  did 
not  take  place  in  the  neighbourhood  of  the  sending  station  having 
thus  been  definitely  settled,  the  next  point  to  be  investigated  was 
whether  or  not  there  was  any  way  of  overcoming  it. 

The  fact  that  variations  in  the  absorption  occurred  with  extreme 
rapidity,  the  absorption  increasing  sometimes  a  hundred  fold  in  a 
single  minute,  and  at  night,  when  tl;e  effect  could  not  be  due  to  the 
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sun  directly,  seemed  to  indicate  that  the  body  jjrodneing  the  absorp- 
tion, whatever  it  was,  was  not  in  a  state  of  continuity  but  was 
broken  up  into  masses  like  clouds.'  This  also  was  in  accordance 
with  some  experiments  made  in  Brazil  in  190.5.  From  optical 
theories  it  is  known  that  where  the  absorption  is  produced  by  eon- 
ducting  masses  of  a  more  or  less  definite  size  the  absorption  is  to  a 
certain  extent  selective.  The  next  point  in  the  investigation  was, 
therefore,  to  determine  whether  there  w  as  any  possibility  of  this  being 
the  fact  in  the  case  of  the  absorption  of  wireless  signals.  Com- 
parative tests  were,  therefore,  made  of  the  ab.sorption  at  night  and 
during  the  day  between  Brant  Rock  and  Washington,  witli  wave 
lengths  varying  from  a  fraction  of  a  mile  up  to  four  or  five  miles.  It 
was  found  tliat  the  absorption  did  not  increase  continuously  w  ith  the 
wave  length  but  reached  a  maximum  and  then  fell  off  with  great 
suddeiuiess.  Fig.  19  shows  the  general  character  of  the  cur\e, 
the  ordinates  referring  to  the  amount  of  the  absorption  and  the 
abscissa'  to  the  wave  frequency. 

It  may  be  noted  that  the  absorjition  is  a  maximvim  at  a  frequency 
of    about    l!()0.0(M)    jier    .second,    nine    hundred    and    ninety-nine 
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Ihoii^ianillhs  ((1-999)  of  the  eiu'rgy  being  absorbed  at  (his  freipieney 
during  daylight,  while  for  a  frequency  of  .'itKOOO  (he  absorp(ion  does 
not  appear  to  be  appreciable,  l.onuer  experiments,  of  course. 
miL-'ht  sliow  .some  absorpdon.  but  in  any  ea.se  it  is  of  a  different  order 
irom  (he  al)sorp(ion  for  (he  shorier  wa\e  lengdis. 

Kxperimen(s  were  (lien  nmde  !ie(ween  Hran(  R<iek  and  (he 
^Vest  Indies,  a  distance  of  1.7(M»  miles,  during  (he  spring  and 
sunnner  of  190".  I(  was  fouml  (ha(  (lie  resuMs  were  of  (he  same 
charae(er,  i.e.,  (ha(  H  Idle  there  was  greater  absorption  for  fre(|ueneies 

if  •2(Hl.(HM)  (hen-  was  eonipara(ively  little  absorption  for  frequencies 
in  the  neighbourhood  of  ,SO,(M»0,  and  messages  were  successfully  dans- 
ini((ed  in  daylighi  with  (his  la((er  fnM|ueiu'y.  No  nu-.s.sages  were 
received  in  (layligld  wi(h  (he  higlier  freipiency.  (luiugh  me.s.sages 
(ransmi((e(l  from  (he  same  s(alioii  aiul  with  (he  same  power  and 
frequency  were  ofTieially  repor(ed  as  having  been  received  at  .\lexan- 

Iria,  Kgypt,  a  dislani f  approNimH(ely  -l.ddd  niiles.     The  fae(  (hat 

these  experimen(.M  were  nuide dining  summer  Wfather.  and  (he  reeeiv_ 
'  mcfncarnTvitalti.Y.),  May  18,  1«00, 
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ing  station  was  in  the  tropics,  and  the  fact  that  the  distance.  1,7<I0 
miles,  was  practically  the  same  as  that  hetwcen  In'huul  and  New- 
foundland, delinitelysettlcd  the  (luestion  as  to  whether  lony;  distance 
wireless  telij;raphy  was  a  commercial  possibility  or  not.  and  the 
results  were  therefore  published.* 

Since  the  publication  of  these  results  transmissitm  has  Ix-en  accom- 
plished by  nuvins  of  these  Ion};  waves  over  still  greater  distances  dur- 
ing daylight.  .Mr.  Marconi,  early  in  October.  1!H>7.  succeeded  in 
o(K>rating  between  tllaee  Hay.  Nova  .Scotia,  and  Clifden.  Ireland,  a 
distance  of  more  than  i.tMX)  miles,  at  a  frc(|uency  of  approximately 
7(>,0<M».  The  same  nu's.sages  were  received  at  Brant  Rock.  Mass.,  a 
distance  of  nearly  S.tMKI  miles.  Still  more  recently  Capt.  Hogg,  of 
the  "  Glacier."  has  written  that  during  the  southward  passage  of 
the  I'acitic  Hcet  he  received  messages  from  the  station  at  Brant 
Rock.  Mass..  while  off  Cape  Ste.  Rocpic.  Brazil.  The  frequency 
used  for  sending  was  api>ro.\iraatcly  cSn.(K,().  and  the  messages  were 
received  with  the  very  interesting  and  sensitive  silicon  receiver  in- 
vented by  .Mr.  I'ickard.  This  distance  of  ."l.lKM)  miles  is  the  greatest 
yet  achieved  b>-  wireless  transmission  during  daylight,  and  would 
indicate  that  with  the  use  of  suitably  high  towers  much  longer  dist- 
ances can  Ix"  reached. 

2.  Rnnge  nf  Wirdesft  Telepkoni/  and  WirelfS,s  Telegrajili!/  (.'oni imred. 
— For  the  same  power  it  is  possible  tn  telegraph  to  a  further  distance 
than  to  telephone.  Distinct  s|)eech  depends  upon  the  jircsence  of 
harmonics  of  a  fre(j\ieney  as  high  as  l.'iOO  per  second.  The 
amplitude  of  these  harmonics  is.  according  to  some  rough  ex- 
periments made  by  the  author,  only  about  1  per  cent,  of  the 
fundamental  frequency.  Consequently,  with  a  perfectly  modu- 
lated transmitter  1(H)  times  as  much  energy  would  be  neces- 
sary to  telephone  a  given  distance  as  to  telegraph.  It,  fortun- 
ately happens,  however,  that  a  carbon  transmitter  and  also  the 
circuits  in  which  it  is  used,  can  be  .so  constructed  as  not  to  modidate 
jicrfectly  but  can  be  arranged  so  as  to  accent  the  higher  harmonics. 
With  transmitters  arrangctl  for  the  purpose  good  transrai.ssion  has 
been  obtained  with  thirty  times  the  energy  required  to  produce 
audible  telegraphic  signals.  By  still  furtlicr  modification  the  ])ower 
required  has  been  reduced  to  appro.Kimately  ten  times  that  necessary 
for  telegrajihing.  curiously  enough  without  noticeably  distorting 
the  character  of  the  speech.  There  is  one  fact,  however,  which 
prevents  the  ratio  from  being  as  large  practically  as  the  instruments 
show,  i.e..  speech  can  be  satisfactorily  understood  with  a  less  increase 
of  power  above  a  minimum  audibility  than  telegra|)hie  signals. 

The  amount  of  jjower  necessary  for  wireless  telepliony  may, 
therefore,  be  taken  as  appro.ximately  five  to  fifteen  times  that 
necessary  for  wireless  telegraphy  :  /.?..  under  the  same  cucum- 
stances  and  for  the  same  jjoner  the  wireless  telegraph  will  cairy 
twr)  to  four  times  as  far.  The  difference  in  range  would  be  very 
much  greater  also  but  for  the  curious  fact  that  there  is  much  less 
falling  off  with  sustained  oscillati(ms  than  with  intermittent  groups 
of  waves,  even  though  the  frecpicncies  are  identical.  This  fact  has 
been  repeatedly  determined  by  sending  between  Brant  Roclv  and 
Brookhn  on  the  same  frequency,  using  in  tlie  one  case  spark  pro- 
duced trains  of  waves  and  in  the  other  the  high-frequency  dynamo. 
The  difference  in  the  falling  off  for  the  same  frequency  and  energy  is 
very  great,  but  further  work  is  necessary  before  anything  very  definite 
can  be  said  about  it  or  the  reasons  finally  determined. 

In  Section  H  Prof.  I'''-ssendendeals'with  the  subject."'  How  Wireless 
Telegraphy  has  been  Throttled  by  Governmental  .Action."  and  on 
this  point  the  author  is  emphatic  that  such  action  has  been  against 
I  he  development  of  the  new  system.  .Many  points  are  discussed  to 
support  this  view,  which  will  convince  readers  or  otherwise  according 
as  they  arc  regarded  from  many  standpoints.  In  an  -Xjipcndix  I'rof. 
Fes-senden  deals  with  the  question  of  the  manner  in  whicli  the 
governments  of  the  world  act  in  regard  to  the  inventors"  rights  in 
their  patented  apparatus  and  appliances.  He  complains  partieularly 
i)f  the  treatment  wliieh  inventors  e.vperienee  from  the  (lovcninunfs 
of  the  United  States  and  Russia. 
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To  say  tiiaL  rail  conugation  is  one  of  the  most  pressiDg  prob- 
lems with  wliicli  the  tramway  engineer  has  to  contend  at  the 
present  day  is  to  be  guilty  of  a  platitude.  Attempts  at  a  solu- 
tion of  the  problem,  however,  are  not  wanting,  being,  if  any- 
thing, t(P0  numerous,  for  the  question  seems  in  imminent 
danger  of  being  swamped  by  the  superfluity  of  reasons  brought 
forward  to  account  for  the  phenomenon. 

To  realise  the  truth  of  the  above  statements  a  glance  through 
the  answers  to  the  (jiicxtiuiiiKiire,  sent  out  by  a  committee*  of 
the  Union  Internationale  de  Tramways  et  dc  Chemins  de  Fer 
d'Interet  local  will  be  quite  sufficient.  It  will  also  be  rather 
disheartening.  The  answers,  of  course,  depend  on  the  condi- 
tions present  on  a  particular  system,  and  to  coordinate  the 
very  varying  factors  seems  an  almost  impossible  task.  It  is 
not  our  province  to  comment  at  the  present  time  on  the  answers 
sent  in,  for  a  report  will  shortly  be  issued  by  the  committee 
giving  their  conclusions.  Wo  sh;dl  simply  content  ourselves 
with  .giving  an  abstract  of  the  most  interesting  of  the  answers, 
though  it  should  be  borne  in  min<l  that  each  of  these  only  re- 
fer to  one-particular  system  and  can  in  no  case  be  taken  as  a 
general  criterion.  All  the  answers  sent  in  have  not  been 
dealt  with,  some  because  they  offer  no  reasons  for  the  forma- 
tion of  corrugation,  some  because  their  conclusions  are  given 
under  other  headings,  while  one  company,  the  Soci6te 
anonynie  des  Tramways  Est-Ouest  de  Liege  et  Extensions,  is 
in  the  hap])y  position  of  having  no  corrugation. 

The  i/iicsiioiinaire  begins  by  sumiuarismg  the  conelusiona  put 
forward  to  account  for  corrugation  by  a  committee  of  the  \  erein 
Dentscber  Htrassenbahnen  und  Kleinbahnen  Verwaltuiigen  in  their 
report  j  to  the  eleventh  annual  general  meeting  of  this  society  and 
by  Mr.  A,  L.  C.  Fell  in  his  PaporJ  before  the  sixth  annual  con- 
ference of  the  Municipal  Tramways  Association.  These  have 
already  been  dealt  with  in  The  Electrician  {loc.  tit.),  but  for  the  sake 
of  completeness  we  reproduce  them  here. 

The  German  committee  considered  that  corrugation  might  occur 
(1)  when  the  tyre  was  harder  than  the  rail ;  (2)  when  slipping  oc- 
curred, caused  by  ('0  applying  the  brakes  hard  or  suddenly,  (6) 
starting  up  too  quickly,  (c)  travelling  round  curves,  (d)  the  advance 
of  the  driving  wheel  and  the  springy  following  of  the  driven  wheel, 
((•)  various  effects,  such  as  unequal  diameter  of  the  wheels  on  one 
axle,  unsuitable  tyres  and  rail-head  profile,  unequal  wear  on  the 
tyres,  unequal  elasticity  of  the  rail  head,  &c.  ;  (3)  by  a  combination 
of  any  of  the  above,  though  one  of  them  by  itself  might  not  cause 
corrugation.  Moreover,  it  might  arise  through  a  combhuition  of 
the  above  with  (a)  vibration,  {h)  increased  speed,  (c)  increased  wheel 
pressure  and  {tl)  diminished  contact  surface  between  wheel  and  rail 
on  account  of  unsuitable  profile. 

Mr.  Fell  came  to  the  conclusion  that  the  following  were  the  chief 
producers  of  the  trouble  :  (1)  Original  roughness  of  the  rail  after  rol- 
ling ;  (2)  cold  rolling  of  the  rails  by  the  car  wheels  ;  (:!)  soft  rails  and 
heavy  cars  ;  (4)  sand  and  grit  on  the  head  of  the  rail ;  (5)  defective 
and  open  joints ;  (6)  tight  or  wide  gauge  of  track  or  wheels  ;  (7) 
loose  or  springy  rails  and  points  ;  (8)  defective  triicks— t.i'.,  out  of 
S(iuare  and  buckling  ;  (0)  slip  of  wheels  on  curves  ;  (10)  wheels  not 
being  of  the  same  diameter;  (11)  Hats  on  the  wheels  :  (12)  rapid 
acceleration  and  retardation  causing  wheels  to  slip;  (IS)  defective 
brake  mechanism,  or  a  too  rapiil  iipplication  of  the  brakes,  causing 
chattering  and  a  scries  of  short  skids. 
The  questionnaire  was  as  follows  : 

1. — A.  Have  you  noticed  any  corrugation  on  yjur  rails  V  B.  (n;.  How 
long  have  you  noticcil  it?  ('ji  llow  long  have  the  tracks  ii>  ipiestion 
been  in  use'and  what  is  the  wear  of  the  rails  ?  2-— A.  Is  the  corrugation 
very  pronounced  ?  B.  What  distance  are  tlie  corrugations  apart,  what 
is  their  depth  and  the  direction  of  the  hollows  n)  at  the  beginning;  (b) 
at  the  niaxiniuin  of  their  formation  7  S-— A.  Are  the  whole  or  only  a 
part  of  your  lines  corrugated  ':  B.  Is  it  produced  cs|)ccially  at  pomts 
where  (-"()  the  motors  are  working  ;  ('<)  the  brakes  applied  ;  (<)  the  cars 
runiung  freely  ?  4.— For  each  part  of  your  track  where  corrugation  is 
noticed  indicate:  A.  All  particulars  relating  to  the  track  construc- 
tion and  especially  :  ('(|  The  nature  of  the  subsoil,  of  the  foundation 
and  of  the  road  surface  ;  (/i)  the  gradient  and  sense  of  IbeeaMibcr  ;  and 
(.)  the  gradient  of  the  road.  15.  All  particular.-  of  the  rolling  stock  and 
especially :    ('<)    Diagrams   giving   the  weight   per  wheel   and   their 


*  The  following  were  the  Reporting  committee :  Messrs.  Boulvin 
(Brufcscls),  Busse  (Berlin),  Culiu  (Hamburg),  D'Hoop  (Brussels i.  Dubs 
(Mar.scille^),  Fischer  (Duisburg-Ruhnort),  Mariage  (Paris)  and  Reitz 
(Uunicli>,  with  M.  l-.Scrstcveii.^,  secreUry  of  the  Union  Internationale 
do  Trainways  et  de  < 'hcmiris  dc  Fer  dTiiteret  Local. 

t  riu  EkHriciuH,  Vol.  LX.,  p.  167. 

X  The  Ekctrkian,  Vol.  LIX.,  p.  979. 
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arraiiecment  on  each  car,  indicating  the  driving  and  driven  wheels  ; 
til)  the  extent  of  the  dailv  traffic  ;  (f)  the  system  of  driving  and  method 
of  transmitting  the  energy  :  and  (rf)  tlie  system  of  braking,  &c.  5.  - 
What  are  the  characteristics  of  your  tyres  (breaking  strength,  exten- 
sion hardness,  &c.)  ?  6— What  are  the  characteristics  of  your  rails? 
7_To\vliat  causes  do  you  attriliute  corrugation  ?  8.— On  what  ob- 
servations do  you  base  your  opinion  ?  9.— Have  you  noticed  whether 
the  appearance  of  corrugation  coincided  rtith  any  modification  in  the 
construction  of  your  track  or  rolling  stock  or  with  any  new  rules  con- 
cerning the  driving  of  the  cars?  10.— Have  }0u  made  any  other  re- 
searches which  may  contribute  to  a  solution  of  the  problem?  11.— 
Have  you  tried  to  remove  the  corrugation  ?  If  so,  by  what  means  and 
with  what  results?  12 —Have  you  noticed  in  certain  cases  the  dis- 
appearance of  corrugation  after  it  has  reached  a  maximum  ? 

In  what  follows  we  summarise  the  answers  sent  in  by  the  various 
members  in  answer  to  the  above  'luestionnaire. 

Ai.c-la-Chapellc  have  only  coirugation  on  certain  parts  of  their 
system,  but  it  occurs  specia'lly  on  those  lines  exposed  to  dust  and 
mud.  It  appears  less  on  the  crowded  parts  than  on  the  suburban 
lines,  whilst  it  is  more  pronounced  on  curves  of  large  than  on  those 
of  small  radius  and  on  the  outer  than  the  inner  rail.  The 
greater  part  of  such  corrugated  lines  are  worked  under  current.  As 
corrugation  is  only  noticed  on  curves,  it  appears  to  be  due  to  the 
difference  in  the  length  of  path  traversed  in  the  same  time  by  the 
outer  and  inner  wheels  respectively,  thus  causing  the  former  to 
make  a  series  of  jumps.  On  curves  of  small  radius  these  jumps 
succeed  one  another  so  rapidly  that  uniform  wear  is  the  result. 
Corrugation  has  only  been  noticed  on  those  rails  whose  resistance 
to  compressiou  exceeds  1,000  lb.  per  square  inch. 

Aberdeen  noticed  corrugation  on  one  particular  line  where  light 
rails  were  used.  When  these  were  replaced  by  others  more  adapted 
to  electric  traction  it  did  not  reappear. 

Amsterdam  find  that  corrugation  is  pretty  general  throughout 
their  system,  especially  at  places  where  the  cars  travel  at  high 
speeds.  It  is  considered  that  at  these  places  the  rails  so  act  on  the 
car  as  to  slightly  alter  its  direction  and  that  whether  the  car  is 
travelling  under  current,  being  braked  or  running  free  is  of  little 
conseiiuence.  The  subsoil  at  Amsterdam  is  very  bad,  being  of  an 
exceedingly  marshy  nature,  and  various  methods  of  track  construc- 
tion have  been  tried.  The  employment  of  a  foundation  of  concrete 
above  which  is  placed  a  sleeper  of  wood  on  which  the  rail  rests 
seems  to  act  as  a  preventative  of  corrugation,  the  rail  being  held 
tightly  in  place.  In  their  opinion  the  kinetic  energy  of  heavy 
cars  moving  at  high  speeds  must  be  considered  as  the  primary 
cause  of  corrugation.  It  is  recommended  that,  while  maintaining 
the  present  high  speeds,  the  following  points  tending  to  prevention 
of  corrugation  should  be  considered  :  ('«)  The  choice  of  as  long  a 
wheel  base  as  possible  and  the  employment  of  bogie  vehicles  and 
of  tyres  which  are  not  too  hard  in  relation  to  the  rail ;  ('<)  the  reduc- 
tion to  a  minimum  of  the  lateral  play  between  the  chassis  or  body  of 
the  car  ;  (c)  the  maintenance  of  a  great  track  rigidity  to  avoid  any 
possibility  of  sinking;  ((?)  in  the  course  of  construction  to  avoid 
the  occurrence  of  "pockets"  under  the  rails,  and  (e)  to  remedy 
any  sinkings  as  they  occur;  If)  the  removal  of  corrugations  by 
grinding  as  soon  as  they  appear  ;  1.7)  to  increase  the  number  of  ties 
in  order  to  reduce  the  lateral  play  of  the  rails  ;  (/()  The  choice  of  a 
rail  having  a  great  resistance  to  lateral  Vibrations  ;  (t)  to  pay  great 
attention  to  the  removal  of,  and  (A)  to  make  the  roadway  between 
the  rails  very  impermeable  to  surface  water. 

Ansiii  notice  ihat  corrugation  only  occurs  on  heavy  rails,  and 
consider  that  the  great  resistance  of  the  rail  in  relation  to  the  load 
per  axle  is  a  primary  cause  of  this  abnormal  wear.  No  corruga- 
tion was  noticed  on  certain  parts  of  tho  system,  where  it  is  now 
present,  when  lighter  rails  were  used,  and  it  seems  that  corrugation 
may  bo  determined  by  the  vertical  oscillations  to  which  the  car 
frames  are  sulimitted  by  the  action  of  the  springs. 

licrlin  'rrnmmii/s  have  corrugation  throughout  their  system, 
and  consider  it  to  bo  duo  to  tho  causes  put  forward  by  the  \er- 
band  DeutHchcr  Strassonbahnen  und  Klcinbahncn  \orwaltungen. 

Iltrlin  Unilcrf/round  liailuMn/  notice  corrugation,  particularly 
on  some  rails  7-2  in.  high,  resting  on  rigid  foundations,  and  least 
on  rails  (•<>  in.  high  n  sting  on  elastic  foundations.  It  is,  further, 
specially  noticeable  at  places  whore  tho  brakes  are  applied  and 
least  at  places  where  tho  trains  start.  It  is  very  slight  between 
the  stations,  CBpecially  at  places  where  tho  train  is  running  freely. 
Tho  cause  is  thought  to  bo  tlu^  great  stresses  on  the  r.iil,  so  that 
tho  claHtie  limit  is  exceeded. 

IHr.lefchl  notice  corrugation  at  all  places  where  a  high  speed  is 
attained.  It  is  attributeil  to  (./)  vibrations  to  which  the  rails  are 
submitted;  (/;)  simultaneons  braking  and  sanding;  (f)  excessive 
acceU'ralion  which  occurs  when  the  motors  are  put  in  parallel,  and 
((/)  lh(^  action  of  tho  brakes  in  cliocking  the  motion,  and  thus 
causing  skidding. 

Ularlilmni  atlrihuto  corrngation  to  (n)  the  "  uncnnlral "  drive 
on  thn  axle  by  the  motor  ;  {!>)  weak  rails ;  (c)  open  joints  ;  id)  the 
presence  of  hard  places  on  the  rail  head  ;  (<■)  to  the  car  frames  being 
out  of  Bcjuarc ;  {/)   to  skidding  ;    («/)  to  differences  in   the   wheel 


diameter;    (h)  to  flats  on  the  tyres;  and  (i)  to   insufficient  play 
between  wheel  and  rail. 

Bordeaux.  At  certain  points — e.g.,  on  gradients — where  braking 
takes  place  and  at  spots  where  the  rails  cross  transversely,  corruga- 
tion is  thought  to  be  due  to  skidding,  while  at  others-  eg.,  down 
hill — it  is  considered  that  the  want  of  elasticity  in  the  rails  and 
vibrations  from  the  rolling  stock  always  passing  the  same  points  at 
the  same  speed  are  factors. 

Breslau  only  notice  corrugation  on  parts  of  their  system,  and 
consider  it  to  be  due  to  the  quality  of  the  rail  metal.  They  do  not 
agree  very  cordially  with  the  opinions  put  forn  ard  by  the  Deutscher 
Strassenbahnen  und  lileinbahnen  Verwaltungen. 
'  Brussels  find  that  corrugations  occur  especially  on  those  lines 
worked  on  the  conduit  system  and  on  those  rails  opposite  to  the 
Haarmann  rails  which  form  the  slot  through  which  the  current  is 
taken.  Thej'  cannot  attribute  corrugation  to  one,  but  to  numerous, 
causes,  which  may  be  divided  into  two  classes — those  which  are 
actually  a  cause  and  those  which  favour  its  development.  In  the 
first  of  these  are  placed  («)  a  dissymmetry  in  the  coefficient  of  adhe- 
sion of  wheels  on  the  same  axle  ;  (6)  original  inequalities  on  the 
rail  heads;  and  (<•)  different  diameters  of  the  wheels.  In  the 
second  category  are  placed  {a)  the  increasing  hardness  of  the  tyres, 
which  are  generally  harder  than  the  rails  ;  (6)  an  insufficient  fixing  of 
the  rail  on  the  subsoil,  which  leads  to  vibrations  ;  (c)  the  bad  quality 
of  the  sjbsoil  and  paving;  and  {d)  the  proportion  of  driving  wheels 
to  trailers,  both  as  regards  number  and  load.  The  drive  being  taken 
from  one  side,  the  driving  effort  on  that  side  is  greater  than  on  the 
other,  consequently  leading  to  skidding  and  corrugation. 

Cologne  find  that  corrugation  occurs  principally  in  asphalted 
streets  with  a  concrete  foundation  with  or  without  a  layer  of  asphalt 
under  the  rails,  but  it  also  occuis  in  other  ordinary  paved  roads 
where  the  foundation  is  of  concrete.  In  roads  were  ihc  foundation 
is  of  gravel  or  flints  it  is  very  slight.  Its  appearance  is  litful  and 
most  often  on  the  right  rail  in  the  direction  of  motion,  the  other 
being  free.  It  occurs  more  often  on  those  parts  woiked  under  cur- 
rent than  on  those  where  the  car  is  running  freely.  In  general,  the 
phenomenon  is  particularly  noticeable  on  lines  woiked  at  high 
speeds,  where  the  rail  has  parted  from  its  place.  On  lines,  how- 
ever, where,  owing  to  the  traffic,  but  low  speeds  are  attained  it  is 
very  little  observed.  Corrugation  is  attributed  to  (n)  iiiiequal  resis- 
tance at  the  rail  head  caused  by  vibration  of  the  mill  rollers ;  (/') 
high  speed,  which  gives  the  rail  vibrations  succeeding  each  other  at 
short  intervals  ;  (c)  a  too  rigid  foundation  ;  and  (d)  too  great  a  pres- 
sure on  the  higher  rail. 

Dresden  have  corrugation  pretty  generally  over  their  system,  and 
it  seems  that  motors  working  at  full  power  and  high  speeds  favour 
its  appearance.  A  part  of  the  track  which  is  laid  on  wooden 
sleepers,  in  spite  of  the  fact  that  it  is  worked  by  a  very  heavy 
traffic,  has  no  trace  of  corrugation,  while  the  neighbouring  track, 
built  on  a  concrete  foundation,  showed  it  after  a  very  short  time. 
On  large  radius  curves  corrugation  is  explained  by  the  successive 
jumps  and  slips  of  the  outer  wheel,  while  it  occurs  more  rapidly  and 
in  greater  quantity  as  the  speed  of  the  car  is  raised  and  the  founda- 
tion made  more  rigid.  Another  cause  is  the  dilVering  degrees  of 
hardness  of  the  wheel  and  tyre,  and,  in  general,  corrugation  occurs 
less  on  lighter  than  on  heavier  rails.  It  is  proposed  to  carry  out 
experiments  on  the  last  two  points  by  alternating  lengths  of  rails 
of  various  h.irdiioss  on  the  same  route  and  running  hard  tyres 
over  Iheiu.  If  tyre  hardness  is  really  a  cause  of  corrugation,  '.ho 
latter  should  appear  more  qui  klyonsoft  rails.  If,  on  the  other  hand 
corrugation  depends  on  rail  vibration,  the  opposite  should  be  theoisj. 
Ditsseldor/  tind  that  corrugation  appeared  with  electric  traction. 
It  is  attributed  to  the  greater  hardness  of  the  rail  and  tyres,  and  it 
is  considered  to  arise  from  tho  vibration  of  these  parts. 

Franlifort.a.M.  have  corrugation  on  all  their  routes,  but  it  is 
specially  noticeable  along  those  roads  paved  with  asphalt  or  wood 
and  resting  on  a  foundation  of  concroto.  Corrugation,  however, 
also  occurs  on  those  linos  where  stones  or  Hints  are  used  as  foundation. 
llnnovir  sulTor  from  corrugation  only  011  such  linos  as  carry  a 
heavy  service,  and  especially  on  those  parts  which  are  run  uiuicr 
current  or  where  broking  occurs.  Corrugation  is  attributed  to  in- 
sufficient  strength  of,  and  lack  of  uiiiformitv  in,  tho  rail  iiielul, 
taking  into  account  the  groat  stresses  caused  by  tho  employment  of 
electric  traction. 

Kristinnw  consider  that  tho  principal  fauso  of  corrugation, 
which  occurs  on  all  parts  of  their  system,  is  two  wheels  on  the 
same  axle  not  being  independent.  .\s  tho  path  described  per 
revolution  is  not  always  equal  to  the  eircuinferenco  of  the  wheel, 
skidding  results,  ('orriigalion  does  not  occur  on  curves  less  than 
i:!0  ft.  radius  ;  for  this  purpose  rails  not  mathematically  straiglit 
may  be  considered  as  curves  of  large  radius.  The  conical  shape 
of  tho  tyroM  appears  to  favour  the  appearance  of  corrugaticui,  as 
tho  car  will  always  have  a  trr.dcncy  to  slip  towards  tho  lower 
rail  and  tho  rolling  ciieiiiiiforoncos,  not  being  of  tho  same 
length,  will  cause  skidding.  In  those  two  cases,  however, 
corrugation  can  only  occur  when  the  path  described  along  tho  rail 
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is  greater  than  the  circumference  of  the  wlioel— /.<■.,  on  the  outer 
rail  of  curves  or  on  straight  lengths  on  the  rail  against  which  the 
car  does  not  press.  If  the  Car  press  against  one  of  the  rails  there 
will  be  a  tendency,  on  account  of  the  greater  rolling  circumference, 
for  it  to  follow  a  fictitious  curve,  in  order  that  it  may  approacli  the 
other  rail.  The  same  phenomenon  will  then  be  produced  in  the 
opposite  direction,  so  that  a  sinusoidal  curve  is  obtained,  which  in- 
dicates in  plan  the  path  taken  by  the  ear.  These  considerations 
permit  all  cases  of  corrugation  met  with  on  the  Kristiania  tram- 
ways to  be  explained.  Dn  the  straight  lengths  corrugation  is  only 
noticed  on  one  rail  at  a  time,  and  when  it  finishes  on  one  rail  it 
immediately  begins  on  the  other,  the  changeover  occurring  in  a 
nearly  periodic  manner.  It  is  considered  that  the  following 
reasons,  which  are  often  put  forward  to  explain  corrugation,  are 
not  originating  causes  (d)  BraKing,  starthig  too  quickly,  sanding 
or  presence  of  dust  on  the  rails :  Should  cause  corrugation  to  ap- 
pear more  on  one  rail  than  the  other,  besides  w  hich  the  phenomenon 
is  not  noticed  more  particularly  at  places  where  braking,  starting 
or  sanding  occurs.  ('1}  Chassis  out  of  straight,  difference  in  tyre 
diameters,  surface  of  rail  not  Hat:  If  these  had  any  effect  there  is 
no  reason  why  corrugation  should  not  occur  everywhere.  Further, 
these  factors  would  tend  to  destroy  one  another.  (1)  Wait  of 
homogenity  in  rail  surface  :  Very  characteristic  corrugations  have 
been  noticed  on  badly  aligned  rails,  especially  in  winter,  but  when 
these  had  been  adjusted  they  showed  a  perfectly  plane  surface. 
This  is  explained  by  considering  the  above  phenomenon  as  the  first 
trace  of  corrugation  due  to  the  lateral  movement  of  the  cars.  The 
rail  metal,  however,  shows  in  every  ease  quite  a  uniform  resis- 
tance. Differences  in  the  gauge  :  If  this  were  a  cause  corrugations 
should  appear  at  points  where  the  gauge  is  tight  or  wide  and  on 
both  rails  simultaneously.  This  has  not  been  noticed  at  Kristiania. 
Loose  jiints  :  Where  loose  joints  have  been  present  three  or  four 
corrugations  have  appeared  on  both  rails,  but  these  cannot  be  con- 
sidered as  characteristic.  These  often  appear  at  the  middle  of  the  rail. 
Bad  foundations :  Corrugation  often  appears  at  places,  where 
the  track  has  lost  its  rigidity,  and  this  loss  is  considered  to  be  due 
to  the  successive  pounding  of  the  passing  cars.  Corrugation  has 
also  been  noticed  at  places  where  the  foundation  is  quite  rigid. 

Leip-.i//  have  found  corrugation  on  most  of  their  lines,  but  have 
not  noticed  that  the  working  of  the  motors  or  braking  has  any  par- 
ticular effect.  They  attribute  corrugation  to  a  variety  of  causes, 
but  especially  to  a  want  of  uniformity  in  the  structure  of  the 
metnl.  The  rails  are  forced  from  their  places  and  submitted  to 
oscillations  in  a  vertical  direction  which  appear  to  favour  the  pro- 
duction of  corrugation.  Its  cause  should  be  sought  in  the  peculi- 
arities of  the  rolling  stock. 

if'r. ■.•?'»/'(/(»•  consider  that  corrugation  is  produced  on  systems, 
where  the  tyres  are  harder  than  the  wheels.  It  appears  to  oc3ur 
wliere  the  rail  head  has  not  been  rolled  smooth.  It  is  thought  that 
corrugation  may  be  due  to  the  shape  of  the  tyres,  and  that  the 
wheels,  only  coming  in  contact  with  the  rail  at  one  point,  set  up 
large  stresses  in  the  interior  of  the  metal. 

LdiKhn  Cdiinlij  Council  agree  with  the  conclusions  put  forward 
by  Mr.  Fell,  and  inquire  whether  corrugation  may  not  be  due  to  the 
conical  profile  of  the  wheel  and  rail  head.  No  corrugation  was 
noticed  on  a  certain  section  of  the  system  worked  only  by  a  special 
type  of  carat  the  end  of  11  months,  and  it  then  appeared  only  in  a 
very  modified  form.  'J  his,  it  is  thought  tupports  the  theory  that  the 
car  plays  a  great  part  in  the  phenomenon. 

Lyons  attribute  corrugation  to  a  want  of  elasticity  in  the  track 
foundation  and  to  a  want  of  homogenity  in  the  rail  material  caused 
by  fortuitous  cooling  during  rolling. 

Lucerne,  besides  having  corrugation  on  those  parts  of  the  s.ystem 
where  the  cars  are  under  current  or  being  braked,  also  find  it  on 
sections  where  the  car  is  riiniiing  free.  They  do  not  support  any 
of  the  theories  at  present  current  to  account  for  corrugation,  but 
consider  that  a  deepsti.dy  of  a  large  number  of  cases  only  can  lead 
to  a  satisfactory  result. 

Mnnnhciin  consider  that  difference  in  the  diameter  of  tyres  on  the 
same  axle  had  to  do  with  the  formation  of  corrugations,  together 
with  the  fact  that  tha  motors  do  not  drive  the  axle  centrally  and 
that  the  foundation  of  the  rails  is  often  too  elastic. 

Mcnfreuj- OUrland  attribute  corrugation  to  a  too  sudden  ap- 
plication of  the  bra^  c?. 

Kur>nlnuf/-Fiirlh  find  that  corrugation  especially  occurs  on 
parts  where  the  cars  work  at  high  speeds,  and  that  where  the  roads 
have  a  large  amount  of  camber  it  appears  more  on  the  upper  than 
on  the  lower  rail.     They  attribute  it  to  hard  tyres. 

CoinjxKjnie  Ginirale  iles  Dmnihns  dv  Parin  find  that  corruga 
tion  is  not  conSned  to  one  particular  part  of  the  system  or  wliere 
the  traffic  is  conducted  in  a  certain  way.  They  think  it  is  duo  to 
the  fact  that  the  rail  is  not  sufficiently  hard  in  relation  to  the  tyres. 
The  system  of  driving  the  wheels  is  not  considered  to  have  much 
effect  on  the  formation  of  corrugation.  It  is  thought  that  it  occurs 
more  on  the  less  stable  of  the  lines,  and  that  the  "  conduit  "  rails 
which  lack  in  homogenity  may  also  be  a  cause. 


Chimin  ih-  J<r  Mrtropolilan  tie  I'liris  find  that  corrugation  occurs 
on  all  curves  and  at  places  where  the  brake  is  applied.  It  does, 
however,  occur  at  certain  places  where  the  train  starts  and  runs 
free.  They  consider  the  primary  cause  of  corrugations  to  be  the 
rolling.  (Jiiite  a  new  rail  was  planed  and  immediately  showed 
traces  of  corrugation,  .\niong  the  causes  which  accentuate  the 
faults  are  skidding,  braking,  sliiiping  at  starting  and  differences  in 
diameter  of  the  driving  wheels. 

liii/ii  consider  that  corrugation  is  favoured  by  weakness  in  the 
sub-soil  causing  an  alteration  in  the  position  of  the  rails.  The 
primary  cause,  they  consider,  may  bo  attributed  to  phenomena 
arising  from  the  rolling  of  the  rail.  Corrugation  has  been  noticed 
on  a  new  rail  before  being  placed  in  service. 

Sheffield  consider  that  corrugation  is  due  to  defects  in  the  track 
foundation. 

Kli'tlin  have  corrugation  on  large  radius  curves  as  well  as  on  parts 
of  the  system  which  include  slight  gradients.  On  heavy  gradients 
no  corrugatir.n  has  been  noticed.  They  consider  it  to  be  due  to  the 
following  causes  :  When  the  car  enters  a  curve  the  wheel  flange 
takes  up  an  oblii[ue  position  with  regard  to  the  groove  of  the  rail 
and  strikes  the  rail  head  on  its  side  face.  When  the  Hange,  still 
in  an  oblique  position,  obtains  a  little  play  in  the  groove,  it  will 
suddenly  he  checked  by  the  rail,  partly  by  the  pressure  of  the 
wheel  and  partly  by  the  coefficient  of  rolling  friction  between  the 
surfaces  of  tyre  and  rail.  Meanwhile,  the  car  will  have  continued 
its  course  round  the  curve,  and  the  same  operations  will  be  re- 
peated. This  skidding  of  tyre  on  the  rail  head  and  the  simultaneous 
rotation  of  the  wheel  produces  corrugation.  The  tyre  acts  on  the 
rail  like  a  machine  tool,  while  owing  to  the  vibrations  the  rail  breaks 
away  from  its  foundation  and  the  pavement  that  iinpi-isons  it.  As  a 
result  it  follows  that  on  two  rails  which  ai-e  perfectly  straight  and  at 
the  same  level  corrugation  cannot  occur,  but  if  a  car  passes  from  a 
part  of  the  track,  where  the  rails  are  perfectly  horizontal  to  another 
where  one  is  raised  slightly  above  the  other,  the  phenomena  will  be 
reproduced  giving  rise  to  corrugation.  In  this  case  the  car  heels 
over,  and  the  flange  having  no  play  in  the  groove  causes  corruga- 
tion. For  the  same  reason  it  is  thought  that  corrugation  cannot 
occur  on  large  radius  curves  where  there  is  a  superelevation.  It, 
therefore,  appears  that  the  phenomenon  is  not  initially  due  to 
braking,  sanding,  to  want  of  homogeneity  in  rail  or  tyre  or  to 
differences  in  hardness  of  rail  or  tyre.  These  factors  may  be 
considered  as  favourable  to  corrugation,  but  not  as  themselves 
causes. 

Strnsslurg  attribute  corrugation  to  rail  vibration  caused  by  a 
combination  of  several  phenomena.  It  is  ifo  be  remarked  that  the 
vibrations  which  were  considered  as  the  original  causes  of  the  phe- 
nomena exist  at  tlie  points  affected  by  corrugation  and  only  at 
those  points.  These  vibrations  are  rhythmical  and  correspond  to 
the  corrugations  formed.  It  is  thought  by  some  that  these  vibra- 
tions would  still  be  rhythmical  if  caused  by  the  corrugation,  but 
this  does  not  appear  to  be  the  case  ;  for  the  rhythm  of  the  vibrations 
is  determined  solely  by  the  vibrating  object,  in  this  cast-  the  car. 
Vibrations  attributable  to  other  causes  would  naturally  have  a 
rhythm  different  to  that  of  the  car,  and  should  damp  the  latter.  It 
appears  that  ihe  best  method  of  preventing  corrugations  would  be 
to  change  the  vibrations  of  the  car  by  modifying  the  distribution  of 
pressure  and  the  system  of  suspension. 

Vienna  have  suffered  from  corrugation  throughout  their  sys- 
tem, especially  on  the  exterior  rail  of  largo  radius  carves.  In  their 
opinion  too  rigid  or  too  elastic  a  foundation  both  favour  the  appear- 
ance of  corrugation.  The  manner  in  which  the  conduit  system  rails 
behave  is,  from  this  point  of  view,  very  characteristic.  One  of  the 
rail  lengths  is  made  up  of  a  grooved  rail  resting  on  a  concrete 
foundation.  The  other  consists  of  a  slotted  rail  through  which  the 
current  is  collected.  These  rails  rest  on  frames  of  cast  iron  about 
4  ft.  ti  in.  apart.  About  10  inilcs  of  double  track  are  arranged  in 
this  way,  and  the  slotted  rail  in  no  case  shows  a  trace  of  corruga- 
tion, while  the  other  is  frequently  all'octed  in  this  manner.  The 
system  of  foundation  used  on  the  slotted  rail,  which  is  a  mean 
between  a  too  rigid  and  too  clastic  foundation,  seems  to  prevent  cor- 
rugation. The  rails  themselves  are  the  same  in  every  way,  and  are 
submitted  to  the  same  wear,  the  only  dilferenoe  being  in  the  founda- 
tion. The  grooved  rail  has  to  be  repaired  more  often  than  the  slotted 
rail,  perhaps  owing  to  the  greater  ease  with  which  the  latter  is  rolled. 
'I'he  skidding  of  the  tyres  on  the  r.ail  head.thereby  giving  rise  to  stresses 
which  exceed  the  elastic  limit  appears  to  be  a  factor  favourable  to 
the  formation  of  corrugations.  The  results  noticed  by  M.  Busse  on 
the  rolling  of  rails  have  also  been  observed  at  Vienna.  It  has  been 
noticed  that  Viguoles'  rails,  which  have  never  been  in  service,  and 
which  served  in  the  mills  for  sliding  bars  to  the  cooling  off  place, 
almost  invariably  showed  corrugation.  The  reason  of  this  is 
thought  to  be  due  to  the  fact  that  they  carry  rails  that  have  been 
submitted  to  vibration.  It  is  possible  that  a  deeper  study  of  this 
phenomenon,  by  reconstructing  it  under  simpler  conditions  than 
those  present  on  tramways,  may  lead  to  a  determination  in  no  uncer- 
tain fashion  of  the  causes  of  corrugation. 
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THE  PROBLEM  OF  WASTE  HEAT. 

It  seems  only  the  other  day  tliat  Lord  Kelvin,  in  liis 
.speech  at  the  iiianguiiilioii  of  the  Tyueside  power  suheine, 
spoke  of  tliat  develo[)iiieiit,  and  e.speeiully  of  tlie  Ihree- 
pliase  motor,  as  being  ul'  iuLciesL  lo  tlie  whole  civilisetl 
world.  Had  he  been  able  to  foresee  that  same  dislriet  as 
it  now  is  he  woiiM  have  probably  iieeii  eciually  iiiipresseti, 
not  only  liy  the  growth  and  e.vtension  of  the  iindertuking 
which  he  inaugurated,  but  .still  more  at  the  Litest  develop- 
ments ill  the  production  of  iiower. 

Since  the  lirst  establishment  of  central  electrical  gene- 
rating statimis  about  123  years  ago  there  liave,  of  course, 
been  many  changes  in  the  details  of  ])rodiiclioii.  IJelt 
driving  was  succeeded  by  direct  iiuipliiig,  slow-speed 
engines  by  high-speed  engines,  and  reciprocating  engines 
by  tuvbini's.  I'.iil  in  this  country,  at  least,  the  greater 
part  of  tlu'  power  is  still  derived  from  coniluislion  of  coal 
uiuler  lioilcrs.  It  is  in  this  coniieclioii,  the  iiieans  of  pro- 
tlucing  the  motive  jiower  for  the  dynamo,  that  the  most 
leecnt  dc\elopiiient  has  taken  place. 

This  was  desci'ibiMl  in  a  i'aper  read  liy  Mr.  ( 'll.Mtl.KS 
M  [■;[;/  before  the  li'un  and  Steel  Institute  at  the  Middles- 
brough meeting,  and  which  was  given  in  aUstract  on 
page  '.IJ'J  of  our  last  issue.  One  of  the  chief  characteristics 
of  the  industrial  districts  of  the  North-lCast  Coast  is  Hie 
iael  that  the  pioees.ses  there  carried  on  result  in  tiio  jud- 
diiclioii  ol  largi' i|uantilie.s  of  wa.stc  energy.  Coke  ovens, 
l)iast  fiiiMaces  ami  blowing  engines  are  the  piiiici]ial  .vouiccs 
of  this  w.istc  lieat  and  gas,  Krom  lime  to  limo  i  iileiilalions 
li,i\  e  bi  en  miiili'  of  the  (piaut-ities  ol  heiit  wasted  annually  in 
the  di.stiici:,  but  siieh  calculations  are  of  little  value 
unless  they  deal  also  with  the  capital  outlay  necossury  for  its 

utilisation.      It  inust  also  be  rem bcied  thai  a  large  pi>r- 

tioii  of  tlie  heat  is  used  alreaily.     In  most  blast  furnnces 
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the  waste  heat  is  used  to  raise  steam  for  ihiving  hlowiiij; 
i'ii>iinos,  or  tlie  waste  gas  is  used  to  (hive  gns  engines  for 
l)lowing  or  for  produeiiig  electrieity.     It  is,  again,  used  for 
roUing  mills,  pumping  and  other  purposes,  and  in  (Jermany 
a  good  deal  has  been  done  in  this  latter  direction,    liutthe 
best  existing  arrangement  lor  utilising  waste  heat  on  the 
spot  fiills  far  short  of  the  full  etllciency  attainable.     This 
arises  from  the  fact  that  it  is  practically  impossible  for  the 
owner  of  the  waste  heat  to  utilise  it,  either  in  his  own 
works  or  by  selling  it  to  neighbouring  works,  throughout 
the  24  hours.     He  is  indeed  fortunate  if  he  can  find  a  pur- 
chaser for  his  surplus  with  as  good  a  loud  factor  as  his  own. 
Again,  as  regards  the  capital  outlay,  the  establishment  of 
a   private  installation  is  costly,  involving  as  it  does  the 
installation  of  about  50  per  cent,   of  spare  plant.     And 
finally,  although  this  spare  plant  can  safeguard  him  against 
breakdowns  of  macliinery,  it  cannot  safeguard  him  against 
fluctuations  in  the  demand  for  coke,  coal  or  steel.    Even  if 
uo  coal  at  all  is  being  raised  from  the  collieries,  a  consider- 
able amount  of  power  for  such  operations  as  pumping,  &c., 
is  necessary.  Thus,  even  if  no  coke  is  required  and  he  desires 
to  shut  down  the  coke  ovens,  he  cannot  do  so,  because 
he  requires  the  power  for  the  pits ;  in  other  words,  he  is 
constantly  lialde  to  have  too  little  or  too   much  power, 
depending  upon  the  fluctuations  of  the  market.     By  enter- 
ing into  an  arrangement  for  selling  his  waste  power  to  a 
power  company  he   avoids  all  these  drawbacks.     In  the 
first  place,  the  power  company,  possessing  as  it  does  a  very 
much  larger  demand  for  power  than  the  ironmaster,  is  in  a 
position  to  take  from  him  the  whole  of  his  waste  power  at 
whatever   time    in   the    24    hours  it   may  be   produced. 
Secondly,  it  can  continue  to  purchase  this  power  indepen- 
dently of  the  fluctuations  of  trade ;  and,  thirdly,  as  the 
power  company  possesses  a  comparatively  large  amount  of 
spare  plant  at  its  main  coal-fired  generating  stations,  it  is 
unnecessary  for   the    waste    heat    owner  to    instal  spare 
plant.     Hence,  it  is  not  surprising  that  a  good  deal  has 
already  been  done  on  the  North-East  Coast  in  this  way. 

Mr.  Merz  showed  in  his  Paper  that  over  15,000  H.i'.  of 
machinery  has  already  been  installed  in  waste  heat  stations 
in  that  district,  and  during  next  year  these  stations  will 
generate  nearly  half  the  total  number  of  units  produced  by 
the  three  jiower  companies  by  whom  this  waste  energy  is 
being  used.  This  cannot  but  have  a  marked  effect  ulti- 
luately  in  lowering  the  cost  of  production  over  the  whole 
system.  The  methods  adopted  for  converting  the  waste 
heat  into  electrical  energy  difler  in  each  case.  In  some 
instances  the  waste  heat  and  gas  is  used  directly  under  the 
boilers  which  generate  steam  for  driving  steam  turbines; 
in  others  the  exhaust  steam  from  the  existing  blowing 
engines  is  used  in  exhaust  turbines.  In  other  countries 
the  "as  eu'dne,  driven  from  coke  oven  or  blast  fur- 
nace  gas,  has  in  some  cases  been  adopted,  and  the 
time  may  come  when  it  will  also  be  adopted  in  the 
waste  heat  stations  on  the  Ncjrth-East  Coast.  The  ques- 
tion, however,  of  the  relative  merits  of  gas  and  steam,  to 
which  attention  was  drawn  at  the  recent  discussion  at 
Middlesbrough,  are,  of  course,  entirely  independent  of  the 
relative  merits  of  co-operation  and  isolation.  If  the  waste 
heat  can  be  utilised  more  eilicienlly  in  gas  (-ngines,  over  a 
period  of  years,  taking  everything   into  consideration — 


depreciation,  repairs  and  renewals — there  is  nothing  to 
prevent  the  waste  heat  stations  making  use  of  gas  engines 
instead  of  turbines.  At  the  present  time,  however,  this 
state  of  atlairs  has  not  come  aliout  Hut  the  ability  to 
dispose  of  their  surplus  energy  in  this  way  promises  an 
important  means  of  economy  to  those  engaged  in  the  iron 
and  coke  business.  As  Sir  Hugh  Bell  pointed  out,  all 
that  the  power  user  or  the  power  producer  in  that  district 
need  seriously  (concern  himself  about  now  is  that  he  should 
instal  machinery  of  the  same  frequency  and  voltage  as  the 
power  company.  Then,  if  he  has  a  surplus  of  power,  he 
can  sell  it  to  the  power  company,  and  if  he  needs  more 
power  he  can  buy  what  he  wants  from  them.  Whether  he 
buys  from  them  or  sells  to  them,  only  a  minimum  of  trans- 
formation and  waste  is  necessary.  Where  the  power 
user  is  not  also  a  power  producer,  the  purchase  of  power 
is,  of  course,  the  only  economical  course  in  a  district  where 
a  large  power  company  is  at  work,  which  accounts  for  the 
gradual  disappearance  of  all  private  installations  in  that 
district. 


BEAL  CHEMISTRY  FOR  ENGINEERS.* 


In  1905  Prof,  llaber  published  his  "  Thermodynaniik  tech- 
nischer  Ga.sreaktioncn,"  as  an  expanded  form  of  a  course  of 
lectures  delivered  by  him  at  the  technical  University  of  Carls- 
ruhe.  The  present  work  is  more  than  a  translation  of  the 
German  original  of  1905,  as  Prof.  Haber  has  thoroujzhly  revised 
the  German  edition  for  this  translation.  Thus  the  English 
edition  contains  amongst  many  other  new  things  an  account  of 
Nernst's  recent  theimodynaniical  theory. 

It  would  be  difficult  to  exaggerate  the  importance  of  Haber's 
book.  During  the  last  25  years  thermodynamics,  as  usually 
taught  to  physicists  and  engineers  in  this  country,  has  remained 
a  cla.ssical  and  practically  stationary  science.  In  the  class 
rooms  of  our  engineering  laboratories  the  young  engineer  has 
received  his  usual  dose  of  entropy-diagrams  and  theory  of 
heat  engines,  whilst  in  the  physical  laboratories  the  stock 
thermodynamics  of  the  Clausius  period  has  been  laboriously 
and  painfully  administered.  The  wild  rush  after  the  electron 
of  the  last  10  years  has  probably  caused  the  youthfid  physicist 
to  regard  this  classical  thermodynamics  as  a  somewhat  dull 
and  unromautic  science. 

Meanwhile,  however,  the  science  of  physical  chemistry  has 
been  advancing  with  enormous  .strides.  Hand  in  luuid  with 
this  growth  has  gone  the  development  of  llieiniodyiKimies,  a 
development  based  on  the  work  of  Gibbs,  llehnlioitz,  Vau't 
Hoff  and  Nernst.  The  application  of  therm'odynaniirs  to 
chemical  phenomena  has  thus  become  a  vast  ami  important 
science,  forming  one  of  the  (at  present)  most  important  chapters 
of  physical  ehennstry.  In  the  physico-chemical  institutes  of 
France,  Germany.  Austria,  America,  and  Switzerland,  and  in 
a  few  chemical  laboratories  of  this  country,  the  new  science  has 
been  enthusiastically  tauu'ht  and  carried  on.  The  older  gene- 
ration of  chemists,  with  a  few  brilliant  exceptions,  have,  how- 
ever, failed  to  follow  these  advances.  Chennstry  has  become 
a  precise  science  with  such  marvellous  rapidity  that  we  need 
scarcely  wonder  at  this.  Now,  the  young  engineers  of  this 
country  have  usually  been  forced  to  content  themselves  with 
a  first-year's  course  of  chemistry  (and  often  with  no  chemistry 
at  all)  of  the  usual  stereotyped  descri])tioii.  They  have  received 
a  smattering  of  the  clii'inistry  of  Lavoisier,  Dalton,  Herzelius, 
and  Avogadro.  When  later  on,  they  went  out  into  the  real 
world,  they  have  doubtless  experienced  a  feeling  of  great  uneasi- 
ness.    They  have  been  brought  face  to  face  wit h  the  phenomena 

•  Thennodynamics  of  Technical  Gas  Reactions.    By  Dr.  V. 
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connected  with  constructive  materials  such  as  (to  quote  a  few 
examples)  steel  in  all  its  protean  forms.  f;unmetals,  bronzes, 
brasses,  anti-friction  alloys,  hydraulic  cements  ;  the  pheno- 
mena of  iron  corrosion,  sewage  precipitation,  feed  water  purifi- 
cation, smokeless  combustion,  gas  producer  plant,  internal 
combustion  engines,  metal  filament  lamps,  and  a  hundred 
other  things,  too  numerous  to  mention.  Face  to  face  with 
these  questions,  the  engineer  has  slowly  begun  to  realise  that 
his  classical  thermodynamics  was  at  fault  and  his  early  Vic- 
torian chemistry  of  very  little  use.  Uneasiness  has  also  spread 
amongst  the  chemical  engineers  and  manufacturers  of  this 
country.  The  delicate  equilibria  of  the  Solvay  jirocess  long 
ago  broke  up  the  rough  and  tumble  heroics  of  the  Leblanc 
regime.  Those  who  scoffed  at  reaction-kinetics  and  catalysis 
have  lived  to  mourn  the  success  of  contact  sulphuric  acid. 
The  upshot  of  it  all  is  that  the  engineers  and  manufac- 
turers of  England  have  at  last  awakened  to  the  fact  that  there 
does  exist  a  modern  chemistry,  usually  but  improperly  named 
"  physical "  chemistry,  wh'ch  they  must  hasten  to  learn,  or 
inevitably  go  to  the  wall.  Nine  times  out  of  ten  the  problem 
facing  the  engineer  or  manufacturer  is  the  control  and  regula- 
tion of  the  conditions  of  equilibrium  and  velocity  which  make 
for  efficiency,  rather  th-an  the  neck  or  nothing  production  of 
a  given  substance.  And  that  is,  briefly  put,  the  difference 
between  the  old  purely  preparative  chemistry  as  usually  taught 
(especially  to  the  unfortunate  engineer)  and  modern  or  "  phy- 
sical "  chemistry. 

The  importance  of  Prof.  Haber's  work  lies  in  this,  that  it  will 
undoubtedly  help  in  awakening  interest  in  physical  chemistry 
amongst  engineers  and  manufacturers.  The  book  deals  with 
the  chemistry  and  thermodynamics  of  gaseous  equilibria, 
especially  in  relation  to  the  variation  of  equilibrium  with  tem- 
perature. Questions  relating  to  velocity  of  reaction  and 
catalysis  also  come  in  for  discussion.  One  of  the  features  of 
the  book  is  that  reactions  which  are  actually  or  potentially  of 
technical  importance  are  chosen  as  illustrative  examples. 
Amongst  these  may  be  mentioned  the  oxidation  of  nitrogen, 
the  water-gas  and  producer-gas  reactions,  the  dis.sociation  of 
carbon  dioxide,  the  oxidation  of  sulphur  dioxide,  the  direct 
formation  of  ammonia  from  its  elements  and  the  Deacon 
chlorine  process.  Sjiecial  chapters  of  the  book  are  devoted  to 
the  specific  heats  of  gases  and  the  measurement  of  high  tem- 
peratures. As  will  be  seen,  the  programme  is  a  well-chosen 
one,  and  it  has  been  carried  out  with  great  skill  and  knowledge. 
The  integral  equation  which  expresses  the  C(|uilibrium-con- 
stant  of  a  gas  reaction  as  a  function  of  tempei;iturc  contains 
certain  coefficients  and  an  '"  undetermined  constant."  Al- 
though this  function  was  discussed  by  Lc  Chatelier  many 
years  ago,  attenlioii  has  been  particularly  drawn  to  it  recently 
owing  to  the  many  applications  of  physical  chemistry  to  tech- 
nical problems  involving  gas  reactions.  Haber's  book  is  pre- 
eminently concerned  with  the  evaluation  of  the  coefficients  and 
undetermined  constant  of  the  function  referred  to.  The  coeffi. 
cicnts  depend  on  the  temperature- variation  of  the  specific  heats 
of  the  reacting  gases  and  hence  a  considerable  portion  of  the 
book  deals  with  the  existing  information  on  this  subject.  Owing 
to  want  of  thoriniglily  reliable  diitii  the  :nitlior  is  t>ften  obliged 
to  enter  u()on  a  \'erv  critical  and  detailed  di.scussio]!  of  existing 
results.  Although  tliis  is  doubtless  very  n(^cessary,  some  readers 
may  find  this  part  of  the  l)ook  .somewhat  fatiguing.  The  hunt 
after  the  "  undetermined  "  constant  (i.e.,  undetermined  by  the 
first  and  s(H'orid  laws  of  tlierinodynamics)  may  also  ])erplex 
80in(^  readers,  although  iil  the  time  when  Haber's  book  first 
a])|)eared,  his  attem|)ts  to  calculate  the  value  of  this  constant 
may  be  well  described  as  pioneering  work  of  the  first  impoit- 
ance.  Since  that  time.  Nernst's  theory  lias  appeared,  wlicii'by 
a  definite  basis  for  calcidalion  is  presente(l.  This  theory  is  also 
discussed  in  the  new  edition  of  Haber's  work. 

Engineers  will  find  in  the  present  work  a  most  admirable 
feature.  The  physico-chemical  thermodynamics  required  ia 
not  assunu'd  by  the  author,  l)ut  developed  ah  initio  as  he  pro- 
ceeds, lict  those  who  have  n(^ver  made  the  acquaintance  of 
Van't  IIofF's  celebrated  "  e(|uilibrium-l)ox  "  here  taste  of  its 
joys.     Thev  will  not  find  it  a  Pandora  box  !       „  ^,   rv 

1' .  G.  DONNAN. 


ON  COMPENSATION  FOR  SELF  INDUCTANCE  IN 
SHDNT  BE8ISTANCES. 

BY    ALBERT   ('AMl'BELL,    B.A. 
(  From  the  National  Physical  Laboratory.) 

In  certain  types  of  alternating  current  ammeters  and  watt- 
meters it  is  convenient,  as  in  similar  direct  current  instru- 
ments, to  pass  the  main  current  through  a  shunt  resis- 
tance, the  instiument  being  connected  to  potential  points 
on  this  resistance.  If  the  shunt  resistance  possesses  self 
inductance,  this  Avill  usually  cause  error,  for  the  impedance 
of  the  shunt  will  alter  with  the  frequency,  and  the  P.D.  will 
be  out  of  phase  with  the  current,  a  condition  which  may  have 
a  considerable  effect  in  a  wattmeter  working  at  low  power 
factors.  When  the  shunt  resistance  is  low  (as  for  large  cur- 
rents), a  quite  small  amount  of  self  inductance  is  sufficient  to 
give  trouble  ;  for  example,  with  a  resistance  of  0001  ohm,  an 
inductance  of  1  or  2  microhenrys  might  be  quite  objection- 
able. In  order  to  get  over  the  difficulty,  the  shunts  are  some- 
times designed  to  be  as  non-inductive  as  possible  bj'  folding 
the  itrips  back  on  themselves  and  by  other  devices,  but  this 
is  not  always  easy,  particularly  when  large  vei'y  currents  have 

Shunt 


Potential  Leads 


Potential  Leads 
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to  be  dealt  with.  I  have  found  that  the  difficulty  can  be  more 
easily  avoided  by  using  the  following  device,  which  gives 
almost  perfect  compensation  for  the  self  inductance.  It  con- 
sists simply  in  making  the  leads  from  the  potential  points 
of  shape  similar  to  that  of  the  shunt  and  running  one  or  both, 
so  as  to  be  almost  coincident  in  position  with  the  shunt  itself  ; 
this  is  illustrated  in  ¥\g.  1 . 

Thus,  for  example,  if  the  shunt  is  a  broad  strip,  one  or  both 
potential  leads  should  be  in  the  form  of  strip  of  the  same 
breadth  and  run  as  close  as  possible  to  the  shunt.  Of  course, 
the  leads  may  be  much  thinner  than  the  shunt  and  of  different 
material.  With  such  an  arrangement  the  P.D.  obtained  will 
be,  in  magnitude  and  phase,  almost  exactl}'  what  the  shunt 
would  give  if  it  were  nouinduclive.  The  general  explanation 
of  this  lies  in  the  fact  that  the  niiguetic  field  due  to  the  current 
in  the  shunf,  while  it  cautci  the  back  ]•]  MP,  of  self  inductance 


T 
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in  the  sliunt,  causes  at  the  same  time  an  ecjual  and  opposite 
E.M.F.  of  mutual  inductance  in  the  potential  leads,  and  the 
result  is  the  non  inductive  condition  desired. 

The  thing  may  be  pioved  moie  ligoioiisly  as  follows  :  — 
In  Pig.  '1  let   !>',  ]'  ami  (I  be  the  resistances  of  the  shunt, 
leads  and  current  coil  of  the  instiument  .•espectivcly,  L  and  N 
being  the  self  inductances,  )/  and  ;  the  instantaneous  v.alues  of 
the  currents  in  the  two  branches,  and  M  the  mutual  inductancQ 
between  them.    Let  ii  and  v  be  the  instantaneous  values  of  the 
voltage  across  lh(>  shunt  ami  the  instrument  respectively.     In 
general,  :  will  bo  small  compared  with  //.     My  the  close  collo- 
cation of  the  lea<ls  and  shunt  wo  Irive  very  nearly 
L  =  M  =  N. 
Accordingly 
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Therefore 

ami 

Therefore,  by  (1] 
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Thus  the  voltage  applied  to  the  instrument  is  the  same  as 
with  equal  direct  current,  and  the  shunt  behaves  as  a  non- 
inductive  resistance  E.  It  is  easy  to  prove  that  the  effects  of 
the  electrostatic  capacities  of  the  shunt  itself  and  those  intro- 
duced by  the  lends  are  negligible  in  the  case  of  low  resistances. 
As  to  the  practical  worlsing  of  the  device,  Mr  C.  C.  Paterson 
and  Mr.  K.  H.  Kayner  have  made  numerous  experiments  with 
it,  and  they  tind  the  compensation  pr.icticaliy  perfect  when 
used  for  water-tube  resistances  with  an  electrostatic  wattmeter 
working  down  to  power  factors  as  low  as  0  01 .  A  fuller  ac- 
count of  the  matter  will  appear  in  a  Paper  which  they  hope 
to  publish  shortly. 


Mr.  Widlis  then  eiiine  to  Lundtin  where  he  .s|ieodily  interested 
Knuhsli  eapilalist.s  in  the  scheme  on  which  .Me».srs.  J.  (!.  White  &  Co. 
drew  up  11  full  report.  Their  ri'<(jniiiien(lations  were  acee|)te<l.  and  a 
contract  was  drawn  up.  whereby  .Messrs.  ,T.  (!.  White  &  Co.  under- 
took t o  supply  a  complete  eipiipnien I,  ineludinu  track,  oftice  huildings, 
carshed.  power  liouse  and  pl.iii!  and  eahles.  Work  wa.s  started  in  the 
spring  of  lilllT  and  cmnpleled  liy  Fcliriiary,  lOOH. 


TBAMWAY   DEVELOPMENTS   IN    CABAC&S, 
VENEZUELA. 


The  town  of  Caracas,  which  is  the  capital  of  Venezuela,  has  other 
and  better  claims  to  notoriety  than  tho.se  arising  from  political  earth- 
quakes. Even  its  age  entitles  it  to  some  claim,  for  it  was  founded  in 
1564  and  its  history  is  the  general  history  of  the  Spanish  main.  Need- 
less to  say  this  rather  led  to  neglect  of  industrial  development,  and 
until  1872  the  country  was,  in  general,  in  an  exceedingly  unsettled 
state.  I'Yom  that  time  onward,  however,  thanks  to  the  iutluenee  of 
Ou7.m.in  lilaneo.  Ihiiiys  have  improved  .somewhat.  Capital  has  been 
cncouratred  and  puljlic  works  begun.  .\t  the  present  time  the  popu- 
lation of  the  town  is  about  80,0(1(1.  Iiut  it  is  expected  to  increase 
rapidly  within  the  next  few'  years.  Like  many  other  .South  American 
towns  there  are  numerous  foreigners  working  there,  the  German 
element  preponderating  from  a  commercial  point  of  view. 

Previous  to  the  year  l!l(i.5  there  were  two  small  hor.sc  comjianies  in 
operation,  the  Bolivar,  running  east  and  west  from  the  station  of  the 
Central  Rnilwav  to  that  of  the  La  Guaira  and  German  lines.     The 
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other^  was  the  Caracas  Tramway  Co.  vvhich.  starling  from  the 
I'laza  Bolivar,  radiated  out  to  the  ililVerent  (piarters  of  the  city.  In 
19().">  the  two  companies  were  combined  under  the  presidency  of  Dr. 
Zuloaga.a  leading  member  of  Caracpiinian  so<iety,and  the  director- 
ship of  Messrs.  Edgar  A.  Wallis  and  .Albert  Cherry,  two  of  the  most 
prominent  members  of  the  Britisii  eommunily.  A  concession  was 
obtained  from  the  municipal  authority  with  a  view  to  the  electrifica- 
tion of  the  whole  system,  and  Mr.  K.  H.  Ludford,  formerly  manager 
of  the  Bolivar  Company  was  appointed  general  manager  of  the  whole. 


Flo.  1. TUXITIO.V  roMIT.ETEll  AT  CaTUKDRAL  CoRNIiR  OF  l'l..\/.A  IJoLr  V.\R 

Centkai.  Svuaek  ok  the  C:tv. 

R'jtites.^The  routes  selected,  with  a  total  length  of  1(1  miles, 
were  practically  those  of  the  old  companies.  These  naturally  con- 
verged into  the  Plaza  Bolivar(Fig.  1 ).  the  centre,  political  and  social, 
of  the  city,  in  which  and  around  wliich  all  the  ministerial  and 
(iovernment  buildings  are  situated.  The  ])rinei- 
pal  line  is  that  from  cast  to  west,  uniting  the 
Central  Railway  with  the  La  Guaira  stations.  On 
the  nortli  side  are  three  routes:  Of  these  the 
Pastora  runs  to  the  north-west  through  a  fashion- 
able district ;  the  Avenida  Norte  to  tlie  Hospital 
Vargas  past  thePanteon  wlicre  are  the  ashes  of  the 
heroes  of  the  indei)endence,  Bolivar  and  Sucre, 
and  a  monument  to  Miranda;  wliili^  the  third, 
the  San  Jo.se.  parallel  to  this  but  further  to  the 
cast,  runs  through  a  working-class  tlistrict  to  the 
northern  boundary.  On  the  southern  sitle  are 
three  routes,  one  to  the  south-east  to  the  Pontedo 
Hierro.  where  the  track  cros.ses  the  (iuaira  River 
and  connects  with  a  light  tramway  to  a  .suburb. 
:?  miles  out ;  a  second  to  the  south  ;  and  a  third 
to  the  south-west.  The  last  divides  into  two.  of 
which  one  eros.ses  the  La  Guaira,  and  the  other, 
(he  Palo  Grande,  connecting  with  the  (ierman 
line  at  a  station  of  that  line.  Besides  tajiping 
a  large  and  populous  ((uarter  of  Caracas,  the  Palo 
(Jrande  line  forms  the  connecting  link  of  a  chain 
of  railways  of  uniform  gauge  stretching  some  180 
miles  from  Pto.  Cabello,  an  important  growing 
port  to  the  west  of  La  (Jnaira,  jKissing  through 
Valencia,  the  city  second  in  size  and  importance 
in  the  north  of  Venezuela  and,  traversing 
Caracas,  travels  towards  the  south  by  the  Central 
l{ailway.  By  this  route  also  the  Caracas  meat 
supply  is  introduced  into  the  city,  the  abattoir 
being  situated  a  shout  distance  from  the  Palo  Grande  Station. 
The  maximum  gradient  is  l  ])er  cent. 

Trnclt. — The  rails  are  in  30  ft.  lengths  and  weigh  87  11).  to  the 
yard,  and  were  supplied  by  the  United  States  Steel  Products  Export 
Co.  Sections  of  the  permanent  way  are  .shown  in  Fig.  3. 
They  are  of  a  pattern  made  especially  to  suit  South  American 
requirements.  The  tie-bars  are  of  the  Bayliss,  Jones  &  Bayliss 
type.  The  joints  are  of  the  continuous  rail  joint  type.  The 
rails  are  laid  on  a  concrete  stringer,  1(5  cm.  deep  by  47  cm.  broad,  and 
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are  aneliored  every  15  ft.  The  paving  is  of  four  kinds — cubbies. 
setts,  macadam  and  concrete.  Tlie  special  work  was  manufactured 
by  the  Hadlicld's  Steel  Foundry  Co.  (Ltd.),  of  Sheffield.  All  points 
are  automatic  and  of  the  best  toughened  cast  steel  with  manganese 
tongues.  They  are  10ft.  6  in.  in  length,  and  h.ive  a  centre  radius 
of  100  ft.  The  mates  aie  of  solid  Era  manganese  steel,  and  the  rails 
are  bonded  with  4  0  B.  &  S.  concealed  bonds.  sui)plied  by  the  United 
States  Steel  Products  E.xport  Co.  The  fact  that  no  general  drainage 
system  is  in  use  in  Caracas,  and  that  the  drains  in  existence  are 
princijially  ]jrivate  property  and  close  to  the  surface,  caused  con- 
siderable hindrance  to  the  otherwise  rapid  progress  of  the  work. 

Overhead  Er/uipment. — The  bulk  of  the  overhead  construction 
consists  of  side  poles  with  cross  bracket  arms.  The  junctions  are 
formed  of  7/12  galvanised  steel  span  wire  with  a  breaking  stress  of 
4,000  lb.  per  square  inch,  supplied  by  Messrs.  W.  F.  Dennis  &  Co. 
Only  tubular  poles  are  employed,  of  which  450  are  of  the  Grand 
National  type,  their  dimensions  being  7,J  in.  diameter,  bottom 
section,  6^  in.  in  centre  and  5j'J;  in.  top  section,  and  30  ft.  in 
length.  The  rest  of  the  poles  are  31  ft.  in  length  and  are  of  British 
standard  pattern.  All  were  supplied  by  Messrs.  Stewarts  &  Lloyds. 
The  bracket  arm  tubes  are  2^  in.  diameter.  The  feeder  boxes,  sup- 
plied by  Estler  Brothers,  are  tliree  in  number,  being  fitted  with 
250  ampere  quick  break  switches ;  the  section  boxes  14  with 
100  ampere  quick  break  switches.  The  trolley  wire  is  of  the  2/0 
B.  &  S.  grooved  type. 

Cables. — The  feeder  cables,  some  4  miles  in  length,  are  all  aerial, 
and  are  susjiended  from  cross-arms  on  the  poles  above  the  brackets. 
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Plan  and  LouKitU'liual  Section.    Scale  1:5". 
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They  are  all  (jI  pure  aliiminiuin  «illi  ii  sizi'  ol  (i:).'(  and  0'25  sq.  in., 
and  have  a  conductivity  00  per  cent.  <if  that  of  copper  wire  with  a 
conductivity  of  (lit  |«'r  cent,  of  Alathics.senV  .standard  ol  pure  copper. 
They  were  supplied  by  tlu^  British  .Aluminium  Co.  and  covered  by  the 
Silvertown  liiilia  Kublicr  &  Culta  I'ereha  Co.  with  triple  braided 
wcalherproof  in.sulation  and  compounding  overall. 

liiiihlirKjH.  The  power  house,  odicc  buildings  and  earshed  are 
all  built  on  one  .Mile  cm  (lie  north  of  the  .Avenid.i  lOsU'.  The  plot  is 
reclaiigular  and  with  a  fronlagi'  of  .'i.'lHTO  inelres.  and  a  depth  of 
43520  melres.  They  are  all  of  brick  with  ^Icm'I  girders  and  roof 
work  obtained  from  Measrs.  Brown,  Dimcan  k  Co..  of  Moolle.  The 
roof  coverings  of  the  power  lioii.se  and  earshed  iiii'  of  galvanised  inm. 
but  the  ollice  liiiildings  and  iiuinagcr's  dwelling  are  tilc'd.  The  diHirs 
and  window  frames  are  of  cedar.  The  general  arrangemenl  of  (he 
power  I H<-  JH  shown  in  Fig.  4. 

'I'lie  eai'Niied  is  sitiialed  al  \\\v  back,  lis  dimenslonH  are  3.")  by 
12;!t  iiielicH,  and  ils  wall:<  are  1)  inelres  in  heiglil.  It  conlaiiis  live 
frackM,  Iwi)  of  uliieh  have  a  pil  and  are  Hiip|>iirlei|  on  iron  coliimns. 


The  lloor.  and  pit  are  concreted.  The  rails  in  the  entrance  and  car- 
shed  arc  the  A.S.C.E.  70  lb.  tee  rail,  and  the  jjaving  at  the  earshed 
entrance  is  cobble. 

The  frontage  is  taken  up  with  the  office  buildings,  and  the  power 
hou.se.  over  which  is  the  managers  dwelling.  The  office  buildings 
are  all  on  the  ground  floor  and  cover  an  area  of  13  by  11  metres. 
It  is  subdivided  into  manager's,  clerks'  and  accountants'  rooms,  and 
men's  waiting  room,  and  is  jMovided  with  lavatory  fittings  by  Messrs. 
Doulton  &  Co.  The  first  story  has  been  arranged  to  serve  as  a  resi- 
dence for  the  manager  of  the  comjiany,  who  can  thus  exercise  the 
unusual  clo.se  supervision  requisite  in  training  an  inexperienced  stafif. 
The  roof  over  the  shops  was  also  adapted  to  serve  as  a  roof  garden, 
providing  a  cool  and  pleasant  place  of  retreat  in  the  tropical  even- 
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iiigs.  The  n  si  of  I  he  mad  froiilage  is  laUeii  up  wilh  (he  engine  room, 
wilha  length  of  44  and  adeplli  of  1 1  and  a  height  of  1(1  metres,  while 
behind  the  engine  room  is  a  ballery  room  «i|li  a  lloor  area  of  III  bv 
7  metres  and  (he  machine,  carpenters'  and  oilier  needful  sliop.s.  the 
whole  making  caie  eompael  and  self-conlained  sysleni. 

/'oH'cr There  are  two  aspects  from  which  llie  power  house  may 
be  regarded,  either  as  asub-slalion  for  a  high-lension  eurreni  or  again 

asan  indepeiidenl  prodi r.    .\s  a  subslalion  it  iseniployed  to  Irans- 

forni  from  \S^n^  lo  .Mm  \ol(s  'i'he  high  tension  alledialing  einrent 
is  obtained  frcmi  (lie  Kleili  ieal  Co.  of  Caraea.s.  This  eoiiipnny  has 
(«(i  s(a(ioiis  a(  lOneaulailo  and  lyos  Xariinjos.  about  1(1  km.  from 
(he  enpi(al.  There  are  lour  generaOxs  a(  each  slalion  an<l  more 
machinery  is  now  being  introduced.  The  motive  force  is  the  water  of 
the  (Jiiaira  Hiver.  which  has  a  fall  of  3S^  metres  and  154  melres 
at  Kneaiilado  and  l.^is  Naranjos  respectively.  Ilnriiig  the  day  (he 
power  is  supplied  by  the  Eleelrieal  Company. 

In  the  evenings,  however,  when  the  town  is  ligliterl  eleclrieally. 
and  also  during  slopjinges  which  may  occur  occnsiionnlly.  the  jiower 
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is  prculiici-d  in  the  power  liiuise  itself.  This  isolTcrtcd  liy  tlireo  Diesel 
entrines  of  240  b.h.p.  eiuh  ninniri):  at  ISO  revs,  per  iiiin.  The  Diesel 
engines  were  selected  on  aeeoiint  of  the  high  price  of  coiil.  They 
have,  moreover,  an  additional  advantage  in  that  no  delay  need  occur 
in  starting  them,  an  advantage  which  is  olivioiis  in  the  case  of  a 
sudden  interruption  of  the  high-tension  transmission.  The  engines 
are  belted  to  three  motor-generators.  On  the  inducticm  motor  side 
these  are  designed  for  ."i.OOO  volts,  three-|)hase,  with  .50  cycles,  while 
on  the  direct  current  side  they  yield  an  output  of  1,'iO  kw.  at  .550  volts 
at  a  speed  of  .')00  revs,  per  min.  The  station  is  also  furnislied  « ith 
a  battery  of  2tiO  "  Tudor  "  cells,  with  a  capacity  of  520  amperes  for 
one  horn-  and  2.>2  amperes  for  three  hours,  the  maximum  charging 
current  being  2.52  amperes.  The  l..ancashire  Dynamo  &  .Motor  Co. 
have  supplied  one  of  their  automatic  reversible  boosters.  The  regu- 
lation of  the  battery  and  booster  is  such  as  to  keep  the  load  on  one 
or  two  generators  operating  in  parallel  '.».,  1,50  kw.  or  SIX)  kw.  at 
i550  volts  constant  witliin  8  per  cent,  over  or  under  the  normal  load 
of  272  or  .544  am|)ere.s.  provided  the  maximum  load  docs  not  exceed 
100  per  cent,  of  the  normal  load  of  the  set  or  sets  running.  In  the  case 
of  1.50  per  cent,  overload,  the  variation  does  not  exceed  W  per  cent, 
and  in  the  case  of  2(10  per  cent,  overload  the  variation  does  not  exceed 
12  per  cent.     A  general  view  of  the  engine  room  is  given  in  Fig.  4. 

The  switchboard  consists  of  10  panels,  viz.,  one  high-tension  in- 
coming feeder  |)anel  thice-phase,  5,0(M)  volts  between  wires  ;  three 
induction  motor  panels,  one  battery  and  booster  panel,  three  d.e. 
generator  panels,  and  two  feeder  panels,  all  fitted  with  the  necessary 
instruments.  The  board  and  motor-generators  were  supplicfl  by  the 
General  l'"lcctric  Co.,  of  Xew  York. 

Cars. — The  cars.  30  in  number,  each  with  a  seating  capacity  of  32. 
are  of  tlie  open  single-deck  tyi)e.  The  car  bodies,  supplied  by  Messrs. 
Milnes.  Voss  &  Co.,  of  Birkenhead,  have  the  following  dimensions  : — 

Length  of  car  body  over  cro.s.i  piece* 7'3I.5  m. 

Width  of  car  body  over  sills    r4()fl  m. 

Width  of  body  over  posts  at  seat  ends    1"72.5  m. 

Width  over  steps  i"858  m. 

Length  of  platform  at  centre  from  outside  of  end 

posts  1-3.50  w. 

Height  of  ear  from  rail  over  trolley  board    3'430  m. 

The  body  framing  and  flooring  are  of  teak  and  the  roof  of  alumi- 
nium. The  .scats  are  of  the  garden  seat  pattern,  four  being  reversible 
and  four  stationary.  They  extend  transversely  the  whole  width  of 
tlie  car.  Storm  curtains  are  provided  at  the  open  sides.  There  arc 
destination  indicators  and  also  life-guards  of  the  Hudson  &  Bowring 
type  at  each  end  of  the  car.  The  trucks  arc  all  of  the  Brill  pattern, 
and  «cre  manufactured  by  tlic  United  Electric  Car  Co. 

The  electrical  equipment  of  each  car  is  composed  of  double  motor 
(J.K.  .58.  four-turn.  37  h.p.  for  500  volts.  It  includes  also  two 
BIS  controllers  with  one  set  of  h.andles.  magnetic  blow-out  circuit 
breaker.  &c.  With  a  view  also  to  the  sharp  street  corners  and  heavy 
gradients,  each  ear  has,  in  addition  to  the  mechanical  brake,  one 
Westingliouse  magnetic  track  brake. 

From  the  commencement  of  the  work  by  Messrs.  J.  G.  White  & 
Co.,  under  the  supervision  of  Mr.  .1.  G.  Rose,  in  March,  1007.  to  its 
cjm|)letion  in  February,  1908,  the  ordinary  horse-drawn  tramway 
traflic  was  in  full  operation.  The  traffic  and  construction  were  so 
arranged  that  during  the  whole  |)criod  of  conversion  little,  if  any. 
diminution  took  place  in  the  recci])ts  of  the  tramway  company. 

We  are  indebted  to  Messrs.  J.  G.  White  &  Co.  for  the  partictdars 
here  given. 


THE  APPLICATION  OF  lECHNICAL  SCIENCE  TO 
THE  CONSTRUCTION,  MAINTENANCE  AND  OPERA- 
TION  OF  TRAMWAYS.* 

BY   it.    <;.    CLNI.IIIi;,    M.sr.    TK<  II.,    .SNO    .1.    (i.    CfNUKFE,   M.SC,    TECH. 

Si/mmnii/.— The  nutliors  show  the  utility  of  technical  methods  in 
examining  the  working  of  electric  tran.w.ivs.  They  discuss  the 
airaiigenicnts  of  the  fee<lers,  the  size,  life  and  insulation  of  the  over- 
head line,  the  return  circuit,  the  C(piii>ment  of  the  cars,  and  thi'  cur- 
rent consumption  per  mile.  A  vahiabte  feature  of  the  Paper  is  the 
list  of  suggestions  for  profitable  research  in  this  dep.irtmeiit  of  engi- 
neering, A  number  of  di.igriims  giving  valuable  information  concern- 
ing the  subject.s  treated  of  in  the  l'a|ier  are  attached. 

Technical  science  may  be  defined  as  the?  application  of  sciet\tilic 
knowledge  and  methods  to  the  (lurposes  of  industry.  The  teachings 
of  science  when  combined  with  l)usiness  methods  produce  results 
which  may  be  summed  up  in  the.  phrase  "maximum  economj'." 
The  principle  of  this  forms  the  basis  of  all  applications  of  technical 

•  Abstract  of  a  Paper  read  at  the  recent  Conference  of  the  Munic  i  |  i.il 
Tramways  Association. 


.science,  and  may  be  brielty  stated  as  follows: — In  all  industrial 
operations  there  is  a  "critical  point  '"  at  which  the  gain  effected  by 
an  increase  of  efficiency  is  balanced  linancially  by  the  cost  of  obtain- 
ing such  increase.     This  is  the  piinl  of  "  maxinnnn  economy." 

In  constructing  a  tramway  the  folli>«ing  principles  should  be  kept 
constantly  to  the  front,  as  the  original  design  determines  very  largely 
the  subseipient  cost  of  maintenance  and  working  :  — 

I'rrdlvii  Si/slrm. — The  most  ecoiu>mical  position  for  a  generating 
or  sub-station,  or  a  line  feed  point,  is  at  the  centre  of  gravity  of  the 
eleclri<'al  loads,  and  the  nearest  suitable  position  should  be  chos<'n. 
Thus  for  uniform  tratlic  conditions  and  I<-vel  lines  the  best  position 
for  the  feed  points  is  at  the  centre  of  the  sections  as  is  shown  in  Fig.  1. 
In  tliis  connection  it  should  be  ol)serve<i  that  feeding  from  both  ends 
of  the  sections  is  exactly  the  .same  as  fci'tling  from  the  centres  of  all 
sections  and  at  the  same  time  running  the  feeders  in  parallel.  .As  it 
is  preferable  to  work  the  feeders  independently,  the  most  econo- 
mical way  is  to  feed  from  the  centres  of  the  .sections. 

Ovrrh'ad  Kr/nipvun'. — For  mechanical  requirements  a  small  trolley 
wire  only,  .say,  2/0  S.W.G.,  is  required.  This  is  quite  strong  enough, 
and  has  better  wearing  jiropertics  than  a  larger  wire,  if  of  hard  dr.iwn 
copper,  as  the  hardness  lies  in  the  skin,  which  is  of  approximately 
the  .same  thickness  for  all  szes  of  wire,  so  that  a  small  wire  lias  a 
greater  percentage  of  skin  than  has  a  large  one.  In  .Manchester, 
however,  a  4/0  S.W.(i.  c  nductor  wa:  employed  until  recently,  and 
now  a  5/0  wire  is  generally  installed.     This  has  been  .'trongly  criti- 
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Fii:.  1, — Relative  Values  of  Voltaire  Drop  a.M)  Line  Losses  for 
Sections  of  Line  fed  fkom  One  End  only  and  from  the  Middle 
or  from  Both  Ends. 

eis  d  from  time  to  time,  and  .Mr.  R.  X.  Tweedy*  .says  :  — "  I  hold  tl  at 
the  most  ecommiical  section  of  trolley  wire  is  the  smallest  which  it  is 
possible  to  use  with  safety  both  with  regard  (o  mechanical  strength 
and  current  density."  In  view  of  such  critiei-m  we  avail  our.selves 
of  this  ojiportunity  to  explain  very  briefly  the  method  of  trolley  wire 
design  employed  in  Manchester. 

A  trolley  wire  is  very  similar  to  an  overhead  transmi.ssion  line,  and 
no  consulting  engineer  would  attempt  to  instal  one  of  these  without 
first  calculating  the  most  ee(>iu)niical  size  of  wire  to  employ.  The 
problem  is  evidently  not  very  difficult  in  the  ca.sc  of  a  transmission 
line,  but  for  tramway  work  the  wire  is  constantly  wearing,  and  the 
diHieulty  is  to  determine  the  depreciation.  In  addition,  maintenance 
and  rinewal  charges  now  appear. 

Fvidently,  before  Hndiiig  the  most  economical  size  of  wire,  it  is 
neccssiry  to  determine  the  most  economical  life.  /.''..  the  most  econo- 
mical rate  of  dc|>rcciation.  Thus  from  a  knowletlgc  of  the  capital 
cost.s  of  material  and  lalxiur  in  crec'.ion  and  removal,  the  interest, 
depreciation  an  I  .scra|i  valu  s.  tlu'  most  economical  life  and  then  the 
most  economical  size  of  wire  are  dct<'rmincd.  We  have  arranged  to 
present  the  method,  fully  woi  ke<l  out,  to  the  Institution  of  Electrical 
Engineers,  and  it  will  probablj-  ajipcar  in  their  journal  early  next 
year. 

Mr.  Tw,-(ly  finlher  objects  to  the  short  life  of  about  .seven 
years  usually  allowed.  We.  in  ManchesI  r.  lind  it  most  economical  to 
allow  three  to  five  years,  according  to  (rathe  density.     These  figures 
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may  appear  surprising,  but  this  is  only  because  the  value  of  the  elec- 
trical losses  is  seldom  rcalisod.  The  method  of  calculation  is  given 
in  ail  ajipemlix  wlicre  particulars  of  tests  show  that  the  rates  of  wear 
for  hard  drawn  4/0  co])per  wire,  with  a  resistance  of  0"337  olims  ])er 
mile,  are  apiiroximatcly  3  to  7  per  cent,  per  annum  for  suburban 
traffic,  and  7  to  10  j>er  cent,  for  city  traffic.  The  incrca.ses  in  resist- 
ance corresjionding  to  the  above  are  S'l  to  7'6  per  cent,  and  7'6  to 
11"!  per  cent,  per  annum  respectively. 

Fig.  2  shows  a  tyjiical  example  for  Manchester  conditions.  This 
refers  t  >  a  7  0  S.W.G.  conductor,  the  heaviest  employed  anywhere 
for  tramway  work  to-day,  and  yet  it  will  be  observed  that  the  heaviest 
individual  loss  is  the  electrical  loss,  and  that  the  most  economical  life 
is  only  four  years.  The  calculations  havt'  been  carried  out  for  city, 
urli  in  and  i  uburban  lines,  with  the  result  that  the  wire  shoukl  vary 
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Fig.  2. — 7/0  S.W.G.  Wire.    Costs  per  Year  of  Life,  &c. 

A.  Total  coi-ti,  1-  B.  Total  costs,  2.  0.  Electrical  losses,  1  D.  Electrical  losses. 2 
E.  Depreciation.  F.  Anchoring.  G.  Interest  on  capital  cost.  H.  Ro  newing 
cars-  1.  Refers  to  line  fed  from  one  end  only.  3.  Refers  to  line  fed  from 
middle  or  from  both  ends. 

in  size  from  6/0  to  .5/0  to  4/0  respectively,  but.  as  in  the  city  the  feed- 
ing points  are,  as  a  rule,  very  close  together,  the  difference  between 
til  ■  .5/0  and  GO  wires  is  only  apparent  on  about  two  short  .sections  ; 
and  so  for  the  suburban  lines  4()  wire  is  em]>loyed.  and  everywhere 
else  a  .5/0  wire  is  installed.  It  is  found  that  the  same  line  fittings  can 
be  eni])loyed  for  both  4  0  and  .5  0  S.W.G.  wire,  but  not  for  6,0  wire. 
'I"he  saving  varies  according  to  the  length  of  the  section  and  the  traffic 
density,  from  £1  to  £10  |)er  mile  of  wire  per  annum,  and  as  Mancheste  • 
has  over  200  miles  of  overhead  line  the  matter  becomes  of  import- 
ance. In  .addition,  maintenance  and  emergency  costs  are  diminished 
l»  cause  the  wire  is  never  allowed  to  wear  thin. 


under  the  influence  of  capillary  attraction  and  of  electrical  endosmose 
more  especially  of  the  latter,  water  saturated  with  atmosi>lieric 
impurities,  which  in  Manchester  is  a  powerful  electrolyte,  is  drawn 
between  the  metal  bolt  and  the  insulating  material,  and  is  forced 
across  from  the  positive  metal  of  the  bolt  to  the  negative  metal  of  the 
hanger.  Electrolysis  takes  place  ;  the  metal  of  the  bolt  is  corroded  ; 
a  rust  film  is  formed  beneath  the  insulation  which  is  split  asunder. 
Fig.  3  shows  the  lesults  of  insulation  tests  carried  out  from  day  to  day 
on  two  exactly  similar  bolts  fixed  in  a  vertical  position  in  a  tank  con- 
taining a  dilute  solution  of  salt,  the  level  of  the  liquid  being  kept  just 
above  the  bottom  of  the  in.sulation.  the  part  in  practice  cxp(psed  to  the 
weather.  Wire  gauze  was  wrap|ied  tightly  round  the  heads  of  the 
bolts,  and  between  the  water  and  (he  gauze  of  one  bolt  a  ])otcntial 
of  500  volts  was  maintained  night  and  day  throughout  the  duration 
of  the  test,  the  water  being  positive  with  respect  to  (he  gauze.  It 
was  our  intention  to  continue  this  until  breakdown  occurred,  but 
Fig.  3  represents  the  state  of  the  test  at  (he  (imc  of  writing,  and  fully 
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Fig.  3.— Insulated  Bolts.     Effect  of  Endosmose.     Bolts  Im.mebsed  in 

Dilute  Salt  Solution. 

Bolt  No.  I.— Kept  alive  at  500  volts  throughout  test. 
Bolt  No.  2.— Dead.    Test  still  cor:tinuing. 

bears  out  the  above  theory  of  the  cause  of  failure,  the  conditions 
being  purposely  exaggerated  in  order  to  shorten  the  life. 

In  practice  there  is  a  considerable  benefit  to  be  derived  even  on 
level,  equally-loaded  lines,  from  having  the  trolley  wires  «drking  in 
parallel,  but  it  is  of  very  little  use  (o  have  them  paralleled  at  (wo  or 
three  jjoints  only  by  means  of  "  jum])ers.""  They  shoukl  be  para- 
lleled at  every  span  by  removing  the  insulator  bolts  and  building  the 
line  as  shown  in  Fig.  4.  either  with  or  without  (he  central  conductor. 
It  will  be  .said  (hat  this  would  cau.se  shut-down  of  both  lines  in  case  of 
fiiiliue  of  cither,  but  this  we  contend  is  an  advantage,  as  it  |)revenls 
biuH  liing  of  the  cars  at  the  terminus,  and  with  an  emergency  system 
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.\ri  inlerestinK  side  isHUe  is  (hat  (lie  anclnning  of  worn  wire  is  a 
waste  of  luoliey-  ''"  wIhti  ii  line  is  ready  for  arielioring  it  is  ready  lor 
renewing. 

Insulalion.-\H  ManclicHter  this  is  triple,  the  coniponeiil  parts 
Ining  as  follows  : — Primary,  insulator  bolts  in  hangers  ;  Hceondiiry. 
globe  strain  InsulatorH ;  (erliary.  Hrooklyn  strains.  Of  (hese  the 
primary  is  (he  most  interesting,  as  it  is  the  weaki'st  and  least  neces- 
sary. 

McHsrH.  Tweedy  and  hudgeon  have  shown  before  the  In8ti(u(ion 
of  Kleet rical  Kngineers  that  the  failure  of  the  piimiiry  insulation  is 
due  to  electrolysis,  but  they  have  not  explauied  how  (liis  is  catised. 
Kxppriments  carried  out  in  (he  (est  room  (it  Manche»(er  show  tha(. 


like  that  at  .M.Miciiestci-.  iin  hue  fault  can  Kii  |i  llii'  .servii'c  shut  iloHii 
foi'  more  than  a  M'ly  irw  miiuiles.  ami.  in  aildition.  such  faults  are 
almost  uiduiiiHii  with  eniei<'n(  imnnl<'nauee  and  iiispeition.  The 
saving  elVeeteil  Wduld  lii'  eonsideiiilile  uudci'  praetieal  eimditions. 

U-.litrii  t'lrciiil.  Here,  oh  ing  (o  the  gnat  eurreul  eairying  eapn- 
city  of  the  rails,  (here  is  no  liuami.il  need  tn  enusider  eUetrieal  los.ses  : 
in  fact,  the  rails  are  inadc'  far  he.ivi"r  for  nu'ihauii-id  ren.sons  than  is 
necessary  for  I'lectrienl  purposes.  I'liforlunalcly.  however,  there  is 
another  eon<li(ion  which  rc-quires  (he  eondue(ivi(y  of  (he  return 
cir(Mii(  to  be  far  great<M'  timn  (he  eeimomii-  limit,  viz.  ;- -electrolysis. 
.Aswe  shall  show  in  a  I'liperdi  be  read  belnri'  (he  Institudon  of  Klec- 
tricnl  Kngineers.  Novemlic-r  '21.  litO.S.  (here  is  no  ilanger  of  electro- 
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lysis  uiulir  nurnial  ooiulilions,  hut  in  case  of  (lamp  (iiuund  lx"t«c<Mi 
Iiipi's  niul  rails  in  two  nr  more  placrs  some  distance  apart,  damage 
may  be  euused.  Still,  traiinvay  authorities  ought  not  to  be  i)ut  to 
any  great  expense  in  order  to  keep  the  rail  drop  exceptionally  low, 
and  a  rail  ilrop  of  o  volts  is  not  too  high. 

It  has  been  the  praetiee  in  Manehester,  and  is  still  the  jiractiee  on 
most  other  tramways,  to  use  a  combination  of  34  in.  and  8^  in.  bonds, 
mostly  4;()  S.W'.O.  In  Manchester,  two  of  the  former  and  one  of  tlie 
latter  have  been  used  at  every  joint.     .\s  a  general  principle  it  is 
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Fig,  5.— ToBgcE  and  Efficiency  Load  Curves. 

Involute  Rearing,  new  and  old.    ('ut  steel  seat  wheels,  67  teath  <se3  Fig.  6).   Cut 
steel  piuion-s,  14  teeth.     Driven  by  G.E.  53  motor. 

uneconomical  t^)  run  copper  conductors  in  parallel  with  heavy  steel 
rails,  as  the  rails  themselves  have  a  better  conductivity  than  any 
copper  of  an  economical  section.  Thus,  in  the  case  of  junctions, 
cross-over  roads,  &e.,  it  is  far  better  to  eflSciently  bond  the  com- 
ponent parts  together  by  means  of  short  bonds  than  to  run  long 
co|)per  strips  haphazard  round  the  special  work, 

A  factor  which  is  far  more  important  than  rail  drop  is  length  of 
section,  as  the  leakage  currents  are  proi)ortional  roughly  to  the  cube 
of  this  length.     Thus  retui-n  feeders  should  lie  installed  at  short 
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Old 


Old 
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intervals,  and  it  is  better  for  each  positive  feeder  to  have  its  negative, 
as  in  Afanehester.  Negative  feeders  are  u.sele.ss  unless  they  draw  the 
current  from  the  rails  in  both  directions,  so  that  the  directions  of 
flow  of  current  in  the  rail  on  the  two  sides  of  the  negative  feed  point 
are  mutually  opposite.  If  a  feeder  alone  will  not  cause  this  reversal, 
then  a  negative  booster  should  Im-  cm|>|oyed. 

Car  Eijuipinents. — The  series  parallel  control  has  been  universally 
adopted  for  electric-  cars.  The  maximum  demand  of  the  car  occurs 
during  parallel  running,  as,  the  tractive  elTort  remaining  about  eon- 
tant,  the  rats  of  supply  of  encryy  to  the  car  must  increuse  with  the 


s|K"ed.  It  is  important  that  this  maximum  demand  should  \k-  kept 
low,  and  this  can  only  Ix-  done  by  diminishing  the  tractive  effort 
recpiired.  i.e.,  the  acecleralion,  during  parallel  working,  and  since  a 
definile  average  value  of  the  acceleration  is  required  throughout  the 
starting,  the  acceleration,  hence  the  tractive  effort,  hence  the  cur- 
rent, must  be  increased  in  the  series  control,  and  that  without 
diminishing  in  the  least  the  time  occupied  in  passing  through  the 
series  notches,  since  this  time  is  just  as  valuable  as  the  acceleration 
itself  in  pr<Klucing  speed.  The  only  way  in  which  the  result  can  be 
obtained  is  by  diminishing  the  resistance  on  the  various  series  nofehes, 
and  in  .Manchester  we  have  so  treated  a  (!.K.  ">2  equiimient,  reducing 
the  resistance  on  the  second  series  notch,  and  cutting  it  out  altogether 
on  the  third,  so  that  during  the  whole  linu-  allowed  for  the  thir<l  and 
fourth  notches  the  motors  are  running  on  the  line. 

Records  were  taken  of  the  starting  current  by  means  of  a  s|>ecially 
designed  recording  ammeter,  working  at  the  rate  of  12  in.  jier  minute, 
and  care  «as  taken  never  to  increase  the  current  beyond  the  normal 
full  load  of  the  motors.     An  appreciable  increase  in  series  accelcra- 


/ 

/ 

J/ 

#- 

J" 

.^ 

^ 

^ 

If 

■^ 

^ 

/ 

^ 

-- 

-^ 

u 

/ 

■^ 

^ 

• — 

"^ 

^ 

^ 

= 

' 

31 


Fig.  7, 


111      £0       311      11      51      (II)      70      SO      00     100 
Amperes.    Input  lier  /•J'luiptiu-nt. 
-Effkct  of  Speed  on  Rate  of  Ciiiirent  Consomption. 
Line  voltage,  6(t0. 


tion  was  obtained,  and  the  maximum  demand  was  reduced  by  12  per 
cent.  The  increased  acceleration  was  not  productive  of  jerking,  or 
any  other  uncomfortable  sensations  to  passengers.  In  order  to  keep 
down  the  size  of  the  motors  they  are  designed  for  a  high  speed,  and 
a  single  reduction  gear  is  employed  to  transmit  the  energy  to  the 
driving  axles.  It  is  of  great  importance  that  this  gearing  should  be 
kept  in  good  condition,  as  is  shown  by  the  curves  of  Fig.  .5,  the  pro- 
files of  the  various  wheels  and  pinions  being  .shown  in  Fig.  6.     In 
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addition,  the  tlriving  axles  must  be  kept  perfectly  straight,  as  we 
found  that  a  bend  of  from  ,'„  in,  to  i  in.  in  the  centre  would  cause  a 
loss  of  efficiency  of  from  H  to  IG  per  cent.  The  arrangement  for 
these  tests  is  de.seribed  by  the  authors,  a  specially  designed  water- 
cooled  band  brake  being  employed,  in  conjunction  with  a  compound 
steelyard  balance  mounted  on  a  tripod,  to  measure  the  mechanical 
output,  torcpie,  &c.,  whilst  an  analysis  of  the  acceleration,  tori|Uc  and 
horsc--power  reiiuiremenls  are  treated  in  an  ai)|)indix  to  the  PajR-r, 

Current  Cpiiaumplion. — There  are  two  ratios  employed  for  the  ex- 
pretwiun  of  the  rate  of  cinrent  consumption,  viz.  : — (a)  the  B..T.U 
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per  car-mile  ;  and  {h)  the  B.T.U.  per  ton-mile.  Neither  ratio  can  be 
employed  with  fairness  for  purposes  of  comparison  between  different 
tramway  systems,  but  variations  in  both  should  be  carefully  watched 
and  accoimted  for  in  each  individual  system. 

It  is  of  advantage  to  obtain  as  high  an  average  speed  as  possible 
for  the  svKt^m.  as  thereby  not  only  is  the  number  of  cars  necessary 
for  a  gi\en  .service  diminished,  but  altliougli  the  working  current  is 
slightly  increased,  yet  the  units  ])er  car-mile  are  lower,  as  the  increase 
in  current  is  not  in  proportion  to  the  increase  in  speed,  as  is  shown  by 
Fig.  7.  The  relation  is  given  by  the  following  equation  : — U=2S,C, 
where  U=  B.T.U.  per  car  mile,  C=  current  taken  by  car  in  amperes 
(average),  S= speed  of  car  in  miles  per  hour,  the  line  pressure  being 
5f  to  volts.  The  running  costs  are  shown  in  Fig.  8,  both  for  series  and 
parallel  working. 

During  the  past  working  year  the  account  for  energy  supplied  to 
thj  Jlanchester  tramways  amounted  roughly  to  £143,000,  .so  that 
every  1  per  cent,  saved  represents  over  £1,400.  By  adopting  the 
larger  trolley  wire  Manchester  saved  several  thousands  of  pounds  per 
annum,  in  addition  to  paying  the  diflferenee  in  capital  cost.s,  &c.,  and 
such  saving  will  continue  indefinitely.  If  the  gearing  is  kejit  in  the 
best  possible  condition  the  loss  will  be  £7,0(X)  per  annum,  but  if 
neglected  it  can  rise  to  £35,000  per  annum.  Bent  axles  may  safely 
be  said  to  account  for  another  £.5,000  jjer  annum,  and  with  the 
slightest  neglect  this  can  become  £10,000.  The  efficient  mainten- 
ance of  these  ])arts  of  the  equipment  is  a  costly  process,  but  the  care 
and  expenditure  are  repaid  by  a  saving  of  man}'  thousands  per 
annum,  and  the  economies  effected  mu.st,  on  the  whole,  make  them- 
selves felt  even  in  INIanchester's  annual  expenditure  of  £500,000  in 
working  costs. 

Suggestions  fob  Profitable  Research. 

Overhead  Equipment. — ^On  consideration,  it  .seems  strange  that  a 
comparatively  soft  and  expensive  metal  like  copper  should  be  em- 
ployed for  trolley  wire  simply  beeau.se  it  possesses  good  current- 
carrying  properties,  and  this  has  led  to  the  adoption  of  .siliciura  bronze 
wire,  which  possesses  far  better  wearing  properties  than  a  large 
copper  wire,  as  it  is  harder,  and  in  addition  its  hardness  extends 
throughout,  as  the  metal  is  homogeneous,  whereas,  as  already  -stated, 
hard-drawn  copper  wire  consists  of  soft  copper  surrounded  by  a  hard 
envelope.  As  the  conductivity  of  silicium  bronze  is  only  '50  ))er  cent, 
of  that  of  copper,  however,  it  becomes  in  the  end  an  extremely  costly 
metal  to  employ,  and  the  2  0  S.W.G.  silicium  bronze  trolley  wire  at 
present  being  installed  by  certain  English  tramway  authorities  must 
be  very  uneconcmiical  indeed. 

In  order  to  combine  the  mechanical  properties  of  silicium  bronze 
with  the  electrical  properties  of  copper,  we  suggest  the  equi|)raent 
shown  in  Fig.  4,  consisting  of  two  trolley  wires  of  small  gauge  silicium 
bronze  to  take  the  wear  and  a  central  conductor  of  copper  to  carry 
the  current.  The  three  would  be  connected  together  at  every  span. 
The  centres  of  the  spans  being  made  of  silicium  bronze  stranded  w  ire 
in  order  to  carry  the  current.  The  present  primary  insulation  would 
be  abolished  together  with  the  costly  hangers,  a  simple  gun-metal 
attac^liment  being  rcipiired. 

The  l<^nsile  slreuglh  of  silicium  bronze  is  45  per  cent.  grea(<'r  than 
that  of  copper,  and  its  resistance  is  also  about,  45  per  cent,  greater  for 
wires  of  the  necessary  size,  (he  torsional  stniiglh  being  20  i)er  cent, 
greater.  Tr'olley  wire  fail.s  by  cracking  about  J  in.  inside  the  ear, 
owing  to  conliniial  vibration  eiiiiivalent  to  a  bending  at  the  ears,  and 
this  would  he  reduced  (o  a  uiininuim  by  the  adoption  of  the  small 
gauge  silicium  bronze,  whilst  the  copper  conductor  could  be  stranded, 
thereby  gaining  both  in  flexibility  and  strength.  The  first  cost  would 
be  heavy,  hut  the  life  of  the  line  would  be  much  greater,  and  when  the 
time  for  renewal  arrived,  only  the  small  silicium  bronze  wires  would 
retpiire  rej)laeing. 

Heturn  Circuil. — Kxpcriments  show  tlial  tin-  li^llplales  provide  an 
imprufani  part  of  the  e<induetivity  of  thi'  rail  joints,  being  on  the 
average  better  than  a  4/0  S.W.ti.  .34  in.  Chicago  bond.  .\s  the  nui.ss 
of  nu'tal  is  nearly  ecpiivalenl  to  I  s(|.  in.  of  copper,  we  suggest  fish 
plafcs  with  a  thin  layer  of  soft  copper  elcclrolylically  dc|>ositcd  on 
tliiir  edges,  tightly  .screwed  to  r.ails  having  their  flanges  cleaned  anil 
p.iirited  with  copper  sulphate  solution.  A  copper  to  copper  <'ontact 
would  bc^  oblairied.  and  it  niiglit  be  found  possible  on  e.xperinicnt  to 
ilispensc  with  boniliug  altogether,  as  with  double  track  cflicicntly 
cross  bonch'd,  rvm  the  entire  failure  of  a  joint  would  not  be  noticed. 

Car  I'.iimpmrtiln.  -.\h  both  maxiuiuin  demand  and  eurii'iit  com 
sumption  are  proporlioiuil  to  weight  of  car.  tlii.s  should  be  kept  as  low 
us  |)ossible,  and  any  additional  expenditure  in  providing  cars  of 
pressed  Hl<el  with  girder  sides  entirely  self-supportinu  would  be  ri'paid 
by  the  saving  effected.  The  most  important  factor  in  the  current 
consumption  is  the  driving,  anfl  by  taking  from  the  driver  the  control 
of  rate  of  acoeleration  whilst  lea\  ing  bun  full  control  of  the  starting 
and  ((topping  the  ear.  nnich  could  be  Raved  without  risk  of  damage. 


Thus  it  might  pay  to  develop  a  system  of  control  employing  one  or 
other  of  the  several  compounds  at  jjresent  on  the  market,  possessing 
the  property  of  automatically  lowering  their  electrical  resistance  with 
increasing  temperature.  Thus,  as  all  the  ])roperties  are  known,  it 
would  be  jjossible  to  design  an  equipment  to  start  the  car  at  any  given 
rate  on  the  driver  putting  in  the  main  switch.  The  only  difficulty 
would  l)e  that  the  temperature  of  the  resistances  would  not  fall 
quickly  enough,  but  this  could  ea.sily  be  overcome. 

Motors  should  be  designed  for  the  highest  possible  torque  per 
ampere,  and  the  starting  qualities  should  be  watched  just  as  zealou.sly 
as  the  load  efficiency  at  500  volts.  On  systems  where  ma.ximum 
demand  is  of  unusual  importance,  special  combinations  of  the  four- 
motor  equipment  are  worthy  of  con.sideration.  By  the  in.sertion  of 
thin  sheets  of  hard  steel  between  the  poles  and  the  yokes,  a  suffi- 
ciently high  permanent  magnetic  field  to  permit  of  reliable  rhco- 
static  breaking  might  be  obtained  without  appreciable  loss  of  effi- 
ciency, and  the  bonding  together  of  the  two  motor  frames  makes  this 
independent  of  the  track. 

The  gear  ratio  should  be  as  high  as  is  obtainable  with  single  reduc- 
tion gearing,  and  the  Renolds  silent  chain  might  here  be  worthy  of 
consideration.  The  pinions  would  probably  be  better  made  like  a 
truncated  cone  with  the  smaller  diameter  towards  the  motor,  as 
pinions  worn  to  this  shai)e  give  a  higher  efficiency  than  when  i)arallel, 
since  with  parallel  pinit)ns  the  inner  ends  of  the  teeth  dig  into  the 
metal  of  the  gear  wheels,  owing  to  whipping  of  the  armature  shaft. 


CORRESPONDENCE. 


OSCILLATION  VALVE  OR  AUDION. 

TO  THE  EDITOR  OF  THE  ELECTRICIAN. 

Sir  :  My  attention  has  been  called  to  Prof.  Fleming's  last 
letter  in  your  issue  of  Sept.  llth.  It  should  not  be  difficult 
for  an  unbia.sed  reader  of  my  American  Institute  Paper  to 
perceive  the  fundamental  differences  between  the  atidion  and 
an  "oscillation  valve." 

It  is  needless  to  leiterate  these  facts.  It  may  liowever  be 
pertinent  to  point  out  that  Prof.  Fleming's  changing  phrase- 
ology indicates  that,  whereas  he  formerly  declaimed  that  the 
audion  was  his  oscillation  valve,  he  now  would  intimate  that 
his  valve  is  the  audion  ! 

Originally  the  "oscillation  valve"  was  not  a  detector,  but 
simply  what  its  well-chosen  name  indicated,  a  rectifier  per- 
mitting the  detection  of  high-frequency  currents  by  a  galvano 
meter.  This  valvular  action  of  an  exhausted  vessel  containing 
one  hot  and  one  cold  member  was  described  by  Lister  and 
Geitel,  et  al.  I  doubt  if  Prof.  Fleming  will  deny  this. 
If  to  apply  this  rectilicr  to  high  instead  of  to  lowfieiiuency 
currents  constitutes  a  basic  invention,  Prof.  Fleming  may  have 
all  the  credit  ho  can  accumulate. 

But  a  broad  elaitn  on  such  a])plication  of  an  old  device  is 
not  liable  to  receive  the  support  of  the  courts,  as  the  diclaimer 
file<l  liy  the  Marconi  V.o.  in  the  T'liitcd  States  as  the  result  of 
their  early  patent  suit  boars  pertinent  witness. 

I  obtained  an  entirely  dilTorent  phenomenon  from  the  valve 
action  when  I  inserted  an  additional  battoiy,  of  a  |)otential 
much  higher  than  that  of  tiio  lighting  current  and  a  tole- 
jilione  receiver  in  the  braiu'h  ciicuir.  The  ditVerenco  l)etween 
the  "trigger"  and  the  valve  action  is  still  more  obvious  and 
more  marked  when  1  insert  two  cold  mcnd)ers  in  the  ch.amber, 
eiuirniously  increasing  the  cllicienc)-.  All  this  is  fully  doseiibod 
in  my  U.S.  p.itcnl  No.  K7'.>,.'')H-2  ;  lint  Piof.  I''lcming  now  claims 
that  this  also  is  his  valve.  Truly  a  val\  c  acts  oidy  m  one  tlirec- 
tioii !  In  view  of  the  fad  that  my  lirst  patent  ap|ilication,claimiiig 
broadly  the  use  of  a  iio  itcd  gas  as  an  olomeut  in  a  detector 
(the  '•  llamo  audion")  was  liled  in  WWi,  Prof.  Fleming's 
avowal  of  priority  of  broad  claim  is  amusing. 

Also,  in  view  of  this  fact,  the  statement  of  Prof.  Fleming 
that  the  "valve"  has  oiioratcd  across  the  Atlantic  may  prove 
a  very  intoicsling  bit  of  evidence  a  little  later  on,  althotigh 
my  experience  convinces  me  that  the  "valve,"  in  ilmliisnl  by 
Piof.  Meming,  is  absolutely  incapable  of  any  sneh  perfoi  inancc. 

'i'he  audion  can  so  operate. 

So  far  as  I  am  concornod,  the  jouriwilistic  phase  of  this 
i|ue6tion  is  hero  ended.- -I  am,  iVc, 

PorUmoiith,  Sept.  27  Lkk  de  Foukst. 
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INTERNATIONAL  CONFERENCE  ON  ELECTRICAL 
UNITS  AND  STANDARDS. 


Ry  iiwitntiiiii  of  the  Rritisli  f!ovfiiimiMi<  Iho  International  Con- 
feronci'  on  Klcotrical  I'nits  and  Stamianls,  as  alivatly  announceil. 
will  lit'  Ill-Id  in  Uindon  durinir  tlu'  prosent  month,  the  place  of  meet- 
ing bfini;  the  rooms  of  tiu'  Koyal  Soeiety.  The  lirst  meeting  of  the 
Confirenee  will  be  held  on  .Monday  next  at  11:.'{0.  when  the  delegates 
will  lie  received  by  the  President  of  the  Board  of  Trade,  and  in  the 
evening  of  that  day  there  will  be  a  reception  by  the  Royal  Soeiety. 
The  meetings  of  the  Conference  are  expected  to  last  until  the  "i^nd 
inst..  but  the  date  is  not  fi.xed.  as  it  will  depend  entirely  on  the  pro- 
gress made  with  the  work. 

The  main  object  of  the  Conference  is  to  obtain  international  agree- 
ment on  the  three  electrical  units,  the  (Ihni.  the  Arap<'re,  and  the 
Volt,  so  that  the  realisation  of  these  units  in  all  tlie  countries  of  the 
world  shall  be  as  nearly  as  possible  identical.  The  best  method  of 
settingupthe  Mercury  Ohm.  the  Silver  Voltameter  and  the  Cadmium 
Cell  will  be  considered,  ami  it  is  hoped  that  detailed  specifications 
may  be  issued  with  the  authority  of  the  Conference. 

The  social  programme  that  has  been  arranged  is  quite  extensive, 
and.  combined  with  the  above  objects,  will  not  leave  much  leisure. 
The  ilelegates  will  be  entertained  at  an  official  banquet,  and  will 
lunch  w  itli  the  Lord  Mayor ;  tlii'y  will  also  make  an  excursion  to  Cam- 
bridge on  the  invitation  of  Trinity  College  and  pay  a  visit  to  the 
Cavendish  Laboratory.  The  Board  of  Trade  Government  Standards 
Laboratory  will  be  open  to  inspection  by  the  delegates,  and  the 
National  Physical  Laboratory  at  Teddington  will  be  visited.  The 
delegates  will  also  dine  at  the  Franco-British  Exhibition  with  the 
■'  Dynamicables."  and  are  invited  to  the  annual  dinner  of  the  Insti- 
tution of  Electrical  Engineers. 

The  18  countries  that  are  sending  delegates  are  represented  as 
follows  : — 

.•l;»fiif«—  Uiiihd  Stiiles. — Dr.  Henry  S.  Carhart,  Professor  of 
Physics  at  the  University  of  .Miciiigan  :  Dr.  S.  W.  Stratton.  Director. 
Bureau  of  Standards.  Washington  ;  Dr.  K.  B.  Rosa.  Physicist.  Buieau 
of  .Standards,  Washington. 

lli'liliinii. — M.    Gerard.    Dirc.:'tor    of    the  Montefiore    Electroteehnical 
Inslitiilion  and  President  of  the  Consultative  Commission  on  Electricity  : 
M.   tVment,  Seen  tary  of  the   Consultative  Coniniission   on  Electricity. 
Ihnmnrk  and  Swaleii. — Prof.  S.  A.  Arrhenius,  Nobel  Institute,  Stock- 
holm. 

Ecuador. — Senor  Don  Celso  Nevarcs,  Consul-General. 
France. — >I.    Lippmann,    Member  of  the  Institute  and  Professor  at 
the  Sorbonne. 

(Icrmany. — Dr.  Warburg.  President  of  the  Imperial  Physico-Technical 
Institute  :  Dr.  Jaeger,  member  of  the  Imperial  Physico-Technical  Insti- 
tute ;  Dr.  Lindeek.  member  of  the  Imperial  Physico-Technical  Institute. 
Great  Britain. — The  Right.  Hon.  Loid  Rayleigh.  President  of  the  Royal 
Society:  Prof.  J.  .T.  Thomson.  Camlirid  jo  :  Sir  ,Iohn  Gavey.  C.B.  ;  Di. 
R.  T.  "(Uazebrook.  Director  of  llic  Xitional  Physical  Laboratory  ;  Major 
W.  A.  .1.  O'Meara.  C..M.G..  Engincir-in-Chief.  General  Post  DHice  ;  Mr. 
A.  P.  Trotter,  Electrical  Adviser  to  the  Board  of  Trade, 

duatiinala. — Dr.  Francisco  de  .Arce.  Diplonuitie  Representative 
London  and  Paris. 

llalij. — Prof.  .Antonio  Roiti  of  Florence. 

Jaixni. — .Mr.  Osuko  .Asano.  Doctor  of  Engineering.  Offici.il  E.\|)ert  of 
the  Department  of  Communication.  Tokyo  ;    .Mr.  Shigcru  Kondo.  OfHcial 
Expert  of  the  Departnu'nt  of  t'ommunic-atiiju.  Tokyo. 
,i/(.ri'ro. — Don  .Alfonso  Caslillo  ;  Don  .lose  .Maria  Perez. 
Xtlliirlaud-t. — Dr.  H.  Haga.  l'rofc..;sor  at  the  University  of  (ironigen. 
Paraijiiay. — M.  -Maximo  C'roskey. 

Spain. — Don  .lose  Maria  .Mailariaga.  Profes.sor  of  Electricity  and 
Physics  at  the  School  of  Mines,  .Mailrid. 

Siril-.irlnnd. — Dr.  F.  Weber,  Professor  of  the  Swiii.s  Polytechnic  School 
at  Zurich  :  Dr.  Pierre  Chappius  of  Bale  ;  Dr.  .J.  Laudry,  Professor  of 
Electricity  in  the  School  of  Engineers.  Lausanne. 

British  Colonies. — AuMralia. — .Mr.  Cecil  Darlcy  :    Prof.  Threlfall. 
Canada. — .Mr.    Ormond   Hignum,   Chief   Electrical   Engineer,   Inland 
Revenue,  Ottawa. 

Crown  Cotoniis. — .Major  P.  Cardew,  Electrical  .Adviser. 

India. — Mr.  M.  G.  Simpson,  Electrician  of  the  Indian  Telcgra)ih  Dept. 


THE  PRODUCTION  OF  FINISHED  IRON  SHEETS  AND 
TUBES  IN  ONE  OPERATION.* 

BY  .SIIKKARI)   cuwrKKi  oi.i;s. 

.Si(«i»i«ry.— The  author  describes  an  electrolytic  process  for  making 
tubes,  cyliiulrical  vcs.sels,  sheets  and  wire  in  one  or  two  operations 
from  crude  or  scrap  iron,  or  direct  from  the  ore,  without  the  procc».ses 
of  smelting,  rolling  or  drawing,  and  at  a  much  lower  cost  than  usual. 

One  of  the  first,  if  not  the  first,  to  mention  iron  produced  electro- 
lytically  was  Bockbushmann  in  1S4().  He  deposited  on  a  copper 
matrix  .1  plate  of  iron  l.")(l  mm.  square  I.')!!  in.)  and  '2  mm.  thick 
(0(l7!t  in.).  In  LV>7  Feuquieres  exhibited  specimens  of  electrolytic 
iron  at  the  Paris  Exhibition.  Up  to  the  present  time  the  process  of 
electro-deposition  has  been  confined  to  the  facing  of  engraved  copper 
plates  for  tine  printing,  such  as  bank  notes,  as  iron  has  the  advantage 
of  being  easily  removed  with  acid  when  worn  through,  thus  enabling 
the  iron  facing  to  be  removed  without  damage  to  the  cojipcr  plate. 
Klein  introduced  a  |>rocess  in  Russia  for  the  jiroduction  of  iron  elec- 
trotypes for  bank  note  |)rinting— that  is,  the  plates  were  made  of 
solid  electrolytic  iron  instead  of  being  copper  faced  with  injn.  The 
electrolyte  used  was  composed  of  ferrous  and  magnesium  sulphates, 
a  current  density  as  low  as  030  ampere  per  sip  dm.  being  necessary, 
one  and  a  half  "months  being  required  to  give  a  thickness  of  2  mm. 
(0079  in.).  A  list  of  the  electrolytes  most  commonly  employed  for 
the  deposition  of  iron  are  given  in  the  Paper,  and  also  tables  show  ing 
the  voltage  required  for  different  electrolytes  at  varying  tempera- 
tures and  current  densities,  the  distance  between  the  electrodes  being 
2  in.  and  the  cathode  being  moved. 

Leaching  Tank 


Proposed  New  Electric  Railways.  An  attempt  is  being  made  to 
induce  til.-  L.  .V  S  W.  Railway  Co.  t<i  obtain  parliamentary  powers 
to  <onstriict  an  electric  railway  from  Wimbledon  to  Sutton.  At  a 
meeting  of  interested  persons  at  the  Westminster  Palace  Hot<l  .jn 
Wednesday  a  committee  was  appointed  to  prepare  a  project.  Should 
the  line  b:i  sanctioned  the  .M.tropolitan  District  Railway  Co.  will 
probably  secure  running  powers  over  the  new  line  to  Sutton. 

It  is  also  reported  that  the  scheme  for  the  proposed  new  tube  from 
Victoria  to  the  Crystal  Palace  is  making  progress. 


Pump 


Fxc.  1.— Gbner.\l  Abr.\sqkmest  of  Pl.vnt. 

The  author  in  the  year  ISIIS  made  a  number  of  experiments  on  the 
production  of  electn'.lvtic  ir.m  plates,  and  producd  plates  of  con- 
siderabh-  thickness,  but  in  such  a  r.mgh  condition  that  they  required 
smelling  and  rolling  :  the  rate  of  deposition,  moreover,  was  so  slow 
.as  to  render  the  process  impracticable,  and  it  was  not  until  the  year 
IIKKI  that  he  suc<'ccded  in  obtaining  .some  .small  tiilus.  Some  of  the 
chief  difficulties  encountered  were  gas  lines  and  pit.s  and  exfoliated 
deposit,s.  The  results  obtained  were  a  great  advance  on  what  had 
hitherto  been  effected,  but  were  not  far  enough  advanced  to  l>e 
turned  to  practical  account  :  and  it  was  not  until  the  present  year 
that  sheet.s  and  tubes  were  obtained  of  a  quality  ecpial  to  steel,  and 
with  a  surface  that  required  no  after  treatment,  such  as  rolling  or 
drawing.  .  , 

An  electrolytic  iron  production  proces.s.  to  be  of  commercial  value, 
must  fulfil  the  followinuconditions.namcly :  The  wltage  between  the 
terminals  of  the  depositing  cell  must  be  low.  the  current  density  per 
square  foot  of  cathode  surface  must  be  high,  and  the  iron  or  stee 
deposited  must  be  in  such  a  form  that  it  can  be  used  for  industrial 
purposes  without  smelting.  An  electrolytic  process  that  fulhls  these 
conditions  must  revolutionise  many  branches  of  the  iron  trade,  as  it 
will  enable  thin  iron  tubes  and  .sheets  in  particular  to  be  produced  at 
a  very  low  rate  of  cost  and  without  the  necessity  of  burning  coal  or 
carbon.     The  process  brieffy  consists  in  placing  crude  iron  (which 

•  Abstract  of  a  Paper 7ead  at  Middlesborough  before  the  Iron  and 
1  .Steel  Institute. 
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may  contain  those  elements  which  are  at  present  so  detrimental  to 
the  ))i(>(liiction  of  high  class  iron  or  steel),  or  finely  divided  iron  ore. 
in  suitable  containing  vessels  in  which  an  acid  solution  is  circulat«l. 
using  an  insoluble  anode  material  ;  or,  further,  the  jirocess  may  com- 
bine the  use  of  soluble  and  insoluble  anodes.  The  crude  iron  or  iron 
ore  being  in  each  case  connected  to  the  positive  ])ole  of  a  dynamo, 
the  iron  goes  into  solution,  and  is  deposited  on  cylinders  or  plates 
which  may  be  either  rotated  or  stationary,  de])ending  u]ion  the  class 
of  finished  product  required.  Fig.  1  re])resents  the  general  arrange- 
ment of  the  apparatus  employed  when  depositing  from  crude  iron  or 
the  ore.  In  the  former  case  the  iron  is  arranged  around  the  cathode, 
and  in  the  latter  insoluble  anodes,  of  graphite,  for  example,  a  small 
electric  current  being  employed  to  assist  the  leaching  process.  It  is 
conceivable  that  in  some  cases  iron  might  be  recovered  without 
mining,  acid  liquor  being  circulated  over  the  ore  deposits.  The 
process  lends  itself  to  the  recoverj'  of  iron  more  es])ecially  from  car- 
bonated ores,  "  blue  billy."  Lake,  and  bog  ores.  An  electric  ])rocess 
will  no  doubt  also  jjrove  to  be  a  valuable  adjunct  where  pig  iron  is 
used  for  precipitating  copper,  enabling  the  iron  to  be  recovered 
instead  of  running  to  waste.  Good  results  have  been  obtained  from 
an  ore  of  the  following  percentage  composition  :  Ferric  oxide  50'7. 
lime  3"8.  phosphoric  acid  lol.  alumina  10.  .silica  16.  When  it  is 
desired  to  produce  a  highly  finished  sheet,  a  metal  sheet  of  the  desired 
surface  is  ^Tapped  round  the  cathode,  and  held  in  jiosition  by  means 
of  grooves  and  wedges,  as  shown  in  Fig.  2.     In  this  way  sheets  of 
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Insulation 
Alternative  Joint 
Fio.  2. — Construction  of  Cathode, 

largo  dimensions  can  be  made ;  by  employing  a  mandrel,  say,  8  ft. 
diameter,  a  sheet  24  ft.  by  .5  ft.  or  7  ft.  can  be  produced.  When  it  is 
desired  to  produce  tubes,  iron  mandrels  somewhat  smaller  than  the 
internal  diameter  of  the  finished  tube  are  coated  with  lead  by  electro- 
deposition,  or  by  having  lead  drawn  over  them.  Thus  |)re|iared.  the 
mandrels  are  rotated  in  such  an  a|)paratus  as  is  .shown  in  Fig.  .'i. 
When  the  desired  thickness  of  iron  has  been  deposited  the  mandrel 
is  heated  to  a  tem|)erature  sufficient  to  melt  out  the  lead,  and  llius 
admit  of  its  easy  witlidrawal. 

The  electrolyte  emj)loyed  consists  of  a  20  ])er  cent,  solution  of 
sulpho-crcsylic  acid  saturated  with  iron.  Sul[)ho-cresylie  acid  is  a 
cresol-sul{)honic  acid  containing  approximately  lOS  ])arts  of  cresol 
and  98  ))arts  of  sulpluuie  acid.  Tlie  cresol  contains  ortho,  ,'!.'>  i)er 
cent.  ;  niela,  40  |)cr  cent.  ;  and  para.  25  ])er  cent.  This  cresol  is 
healed  with  sulphuric  acid,  yielding  i.someric  eresol-sulphonic  acids. 
In  some  cases  it  is  advantageous  to  add  small  ((uantities  of  carbon- 
disulphide,  (lie  temj)eralure  of  the  sohilion  bi'ing  about  700.,  the 
current  density  alioul  100  amperes  |>er  s<|.  ft.  The  solution  is  kepi 
charged  with  iron  oxide,  which  is  kepi  in  suspension  in  the  electrolyte 
by  means  of  stirrers,  by  moving  one  or  both  of  the  eleelrotles,  or  by 
circulating  by  means  of  a  bucket  i)umi),  as  shown  in  Kig.  1.  The 
speellie  gravity  of  the  electrolyte  having  the  iron  oxiile  in  suspension 
isabout  1'.'12.  KxeellenI  results  have  also  been  obtained  bydeposiling 
the  in.n  in  a  closed  cell  with  a  vacuum  of  a  few  inches,  and  also  willi 
n  chloride  solution  and  porous  cells,  blenching  powder  being  produced 
as  a  byproduct  ;   or  the  chlorine  utilised  to  form  fresh  iron  chloride. 

Tlw  following  are  two  typieal  amilyses  of  cleclrolylie  iron  pro 
•bleed  under  the  conditions  described  :  (I)  Carbon  (by  combuslii.n) 
O-OCiO,  silicon  0(111.  sulphur  OOMI.  phosphorus  0-041  per  een(..  man 
gnnese,  trnccs.  arsenic  0(104  per  cent.  :  (2)  combined  carbon  under 
O'O.".,  silicon  0()48,  sulphur  0-04."i.  |)ho»phoruR  0-04,  arsenic  0(»1  pii 
cent.,  mangnncHc,  traces^ 


A  jieeuliar  feature  of  electro-deposited  iron  is  that  it  creeps  to  an 
extraordinary  degree  with  a  rounded,  snuioth  edge  over  any  material  ; 
in  fact,  it  is  difficult  to  stop  its  spreading.  Under  certain  conditions, 
when  imi^loying  a  rotating  cathode,  long  tentacles  form,  fi  in.  or 
more  in  length,  in  the  direction  of  rotation  with  ■approximately  the 
same  curvature  as  the  mandrel. 

Amongst  other  ap]jIications  the  jiroccss  can  be  ai)])lied  to  the  j)ro- 
duction  of  bimetallic  tubing  and  plates  —  that  is  to  siiy,  to  tubes  or 
sheets  coated  on  the  one  side  with  co])per  or  other  metals  or  alloys. 
The  process  can  also  be  applied  to  the  direct  production  of  large 
sheets  or  strips  representing  the  cutting  surface  of  a  file,  and  cut  up 
into  portions  of  the  desired  shapes,  and  .secured  to  suitable  backing, 
to  form  sejiarate  files.  Electrolytic  steel,  with  considerable  varia- 
tion in  tlie  percentage  of  carbon,  can  also  be  produced.  Houllevigue 
observed  that  when  iron  is  deposited  from  iron  containing  uncom- 
bined  carbon,  the  product  at  the  cathode  -n  as  free  from  carbon  :  but 
when  deposited  from  uon  containing  combined  carbon,  the  cathode 
product  also  contained  carbon.  The  author's  observations  confirm 
this  statement.  The  amount  of  silicon  in  the  iron  can  also  be  con- 
siderably varied.  An  important  feature  of  the  electrolytic  process 
will  no  doubt  be  the  introduction  of  some  new  ferrous  alloys,  which 
cannot  be  made  by  fusion.  Alloys  of  iron  and  nickel  have  already 
been  produced  eleetrolytically.  Electrolytic  iron  sheets  can  be 
obtained  with  a  highly  finished  suiface.  can  be  readily  welded,  coated 
with  tin  and  zinc  by  dipping  in  a  molten  bath  of  these  metals,  coated 
with  zinc  by  the  Sherardising  process,  or  electro-galvanised.  The 
structure  of  electrolytic  uon  varies  considerably,  and  in  some  cases 
it  is  found  to  be  amorphous  ;  whilst  in  other  instances  it  possesses  a 
structure  somewhat  similar  to  that  of  WTOUght  iron.  The  structure 
is  very  minute  as  compared  with  wrought  iron,  the  crystal  grains 
being  elongated  at  right  angles  to  the  surface  of  the  steel,  and  there 
is  not  the  same  tendency  to  form  a  definite  crystalline  structure  as  in 
the  case  of  electrolytic  copper,  which  always  crystallines  at  right 
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angles  to  the  cathode  surface.  Also  a  weak  line  of  cleavage  cannot 
Vie  formed  with  the  same  precision  as  with  copper. 

The  ])roperties  of  electrolytic  iron  ajipear  to  depend  largely  on  the 
amount  of  hydrogen  iiresent.  and  therefore  on  the  annealing,  which 
reduces  or  eliminates  the  occhided  hydrogen.  Samples  tested  have 
given  a  hy.stercsis  loss  of  under  03  wall  per  lb.  Tlie  iron  w  hen  charged 
with  hydrogen  is  magnetic  :  and  when  magnet isi'd.  becomes  a  very 
powerful  magnet  as  compared  with  ordinary  steel.  Electrolytic  iron 
always  ccmtains  hydrogen  in  varying  (pianlities.  according  lo  the 
conditions  under  which  it  is  deposited,  and  the  more  hydrogen  it 
contains  the  greater  is  its  hardness.  Longheber  has  found  electro- 
lytic iron  to  contain  02  to  OdOl  per  cent,  of  hydrogen.  .Although 
these  figures  a|ipear  small  when  cxpre.s.sed  as  weight  percentage,  they 
represent  volumes  of  hydrogen  lo  iron  of  between  12  and  1 10.  Other 
in\csligalors  have  obtained  even  larger  percentages  of  hydrogen. 

Electrolytic  iron  has  a  lendeney.  when  deposited  <m  a  fiat  surface, 
to  curve  outwards —that  is,  it  becomes  concave  relative  toihe  anode 
surface  when  deposited  on  the  ealhode.  There  are  two  distinct 
varieties  of  elcelrolytic  iron,  with  varying  |>ereentages  of  liydrogen  : 
IIk'  softer  kind  of  iron  is  silver  grey  in  colour,  whilst  the  other  variety 
is  very  hard  aiul  bridle,  breaking  as  readily  as  gla.ss.  and  containing 
a  higher  percentage  of  hydrogen.  Tlie  hardness  varies  belwcen  llie.so 
(wo  extremes.  .\  surface  can  be  obtaiii<<l  on  tlu'  hutcr  of  a  silvery 
whi(ciiess.  and  with  a  mirror  finish  wilhou(  polishing.  ICither 
(pi.ilily  can  be  produced  a(  Hill  by  increasing  or  decreasing  the  K.IM.F. 
al  (lie  (('rniinals  of  (be  cell.  Iron  liiglily  cliarged  with  hydrogen  i.s 
very  inert,  and  iio(  readily^al tacked  by  acids.  The  softer  quality  is 
also  comparatively  iner(.  Kqiial  surfaces  of  wrought  iron  and  <-lee- 
trolytic  iidii  were  imniersed  in  |iure  liydrocliloric  acid.  2  .  Twaddell. 
for  18  hours.  The  cleclrolylie  iron  lost  2  4S  per  cent,  of  ils  weiglil. 
and  (he  WToughl  iron  ISI.'J  per  cent.  The  Icmpcralurc  required  for 
aiineiiling  cleclrolylie  iron  is  slighlly  in  excess  of  (lia(  rc(|iiired  for 
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"rdiniirv  lollod  slu-cts.  KIcclrolylic  iron,  when  lioatcd  in  a  closed 
annealing  box.  jiivcs  oil'  laifii'  (iiiantilie.s  of  liytliogen  ;  and  if  a  (lipe 
i.s  littod  to  (ho  anncalinu'  l>ox  (ho  livdrojicn  llanu'  <'au  lie  kept  lunninj; 
during  tlio  wliolo  |)roeos.s  of  annralins.  and  for  a  considi-rablf  lime 
after  the  heat  has  been  removed  from  the  annealing  box.  'Phis 
phenomenon  has  been  turned  to  aeeount  for  removing  scale  from 
ordinary  rolled  sheets  by  placing  some  sheets  of  electrolytic  iron  in  an 
ordinary  annealing  box  uith  plates  lo  be  scaled.  Klcctrolytic  iron 
gives  lip  considcrabli'  cpianlilics  of  its  hydrngiMi  under  KMI  C.  with- 
out losing  il.s  brilllencss.  aiul  also  when  bnilcd  in  water  or  oil. 

Wlu-n  iron  is  deposited  under  inagi\clie  conditions — that  is.  if  a 
powerful  magnet  is  placi'd  behind  the  cathode — lines  of  magnetic 
force  are  obtained  similar  to  those  rendered  visible  with  iron  tilings. 

The  author  sunimari.ses  the  advantages  of  electrolytic  iron  as 
follows:  (I)  Finished  products,  such  as  tubes,  sheets  and  wire,  can 
be  produced  at  les-s  cost  than  by  the  proces,scs  of  smelting,  refining 
and  rolling.  (2)  A  product  is  obtained  which  does  not  corrode  as 
re-idily  as  steel,  at  less  cost.  (3)  The  process  can  be  worked  econo- 
mically when  no  coal  is  available.  (4)  Iron  ore  that  is  u.scless  for 
ordinary  smelting  operations  can  be  advantageously  utilised  by  the 
electrical  process.  (.>)  The  j)rocess  is  a  power  process,  and  utilises 
but  little  labour.  Small  units  can  be  worked  economically.  ((>)  The 
process  is  more  cleanly  and  health}'  than  the  ojierations  of  smelting. 
(7)  Little  or  no  scrap  is  formed. 

In  an  appendix  arc  given  a  table  showing  the  theoretical  weights. 
&c..  deposited  for  various  current  densities,  the  estimated  cost 
(£105.695)  of  a  plant  for  producing  5.(K»0  tons  per  annum,  and  the 
cost  of  operation,  which  works  out  at  £5.  os.  3d.  per  ton.  or  £3.  15s.  3d. 
with  electrical  energy  at  ,  gd.  per  unit,  as  in  Sweden,  instead  of  jd. 


THE   PREPAYMENT  METER  OF    MESSRS. 
FERR&NTI,   LTD. 


To  tlic  man  wlio  objects  to  meeting  bills  quartcily.  or  indeed,  at 
anv  time,  and  picfers  to  pay  for  liis  goods  as  he  has  them,  the  prepay- 
ment meter  comes  as  a  boon  and  a  blessing.     Its  only  objection  is. 


instrument,  especially  now  such  strenuous  endeavours  arc  being  made 
to  intr(Klucc  the  u.se  of  electricity  to  the  .small  con.sumcr. 

Unfortunately,  many  meters  of  this  typ<'  now  on  the  market  are 
rather  loo  <lclicatc  for  everyday  u.sc.  with  the  inevitable  conse- 
quence that  trouble  of  some  sort  results.  In  the  case  of  Messrs. 
I'crrantis  new  instrument,  however,  which  is  being  exhibited  by 
them  at  the  .Manchester  Kxhibition,  there  is  no  more,  or  very  little 
more,  liability  for  it  to  err  than  is  there  in  tliiir  well-known  standard 
types.  In  fact,  this  instrument,  which  we  illustrate  in  Kig.  1.  is 
nothing  more  than  their  well-known  standard  direct  or  alternate 
current  meter,  as  thi'  case  may  be.  lilted  with  a  special  prepayment 
attachnient.  The  circuit  conncclions  an-  the  .same,  a.s  is  usually  the 
case,  and  no  extra  details  arc  rcipiired  in  this  respect. 

The  special  prepayiucnl  mechanism  to  which  we  refer  above  is 
illustrated  in  Kig.  2.  It  consists  of  a  coin  receiver  for  penny  coins 
(or  shilling  coins  when  re(piired).  a  total  coin  register,  a  coins  unu.sed 
register,  a  dilTerential  gear,  a  knife  switch  (the  knife  of  which  carries 
a  train  of  wheels),  and  the  necessary  interconnecting  wheels.  These 
interconnecting  wheels  allow  of  a  price  per  unit,  varying  from  2d.  to 
SJd.  in  jd.  ineremcnt.s.  for  penny  or  for  shilling  coin  meters. 

The  operation  of  this  mechanism  is  as  follows  : — The  winged  handle 
in  front  is  brought  to  the  upright  position,  the  coin  inserted  in  the 
coin  chute,  the  handle  may  then  be  turned  one  complete  revolution  ; 
in  so  doing,  the  switch  knife  is  brought  into  contact  with  the  two 


FlO.  1.— FEBR4NTI  CONIINDODS  CcRBENT  PkEPAVMENT  MeTEB. 

perhaps,  the  shortage  which  it  make.i  in  the  supply  of  coins, 
though  this  is  probably  often  more  fancied  than  real.  11.  therefore, 
seems  that  there  should  always  be  a  constant  demand  for  this  class 
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ON  THE  Fkrranti  Meter. 


blade.<i  of  the  switch,  and  thereby  completes  circuit.  The  com  regisK  r 
is  i)ut  forward  one  i^oin.  and  the  coins  unused  register  is  also  put  for- 
ward one  coin.  Twelve  coins  unused  is  the  maximum,  and  the  thir- 
tccnih  coin  unused  cannot  be  inserted. 

Several  advantages  are  claimed  for  this  arrangement,  among  them 
tlu-  indubitably  important  one  that  the  coin  cannot  be  withdrawn 
.Veil  her  can  the  meter  be  operated  by  a  wire  or  knife  b lade  and  will 
not  work  wh.-n  an  improper  coin  is  insert<>d.  The  knife  .switch, 
m.-ntioned  above,  is  of  substantial  construction,  with  a  double  break 
and  an  arcing  distance  of  I J  in.  It  is  ,.rovi<led  with  a  quick  break 
action  and  a  special  train  work  reduces  the  power  reipiired  for  release 
and  therby  gives  certainty  of  action.  The  dilTerential  g.ar  is  made 
in  such  a  way  as  to  require  no  jiower  for  the  meter.  The  controlling 
wci.'ht  is  raised  by  the  motion  of  the  coin  handle  and  is  suflicicnt  to 
rele'Ilse  the  switch',  while  the  action  of  the  meter  allows  the  weight  to 

descend.  , 

This  meter  is  made  for  use  on  voltages  up  to2.5()  volts  and  currents 

up  to  It)  amperes.     Its  weight  is  25j  lb.,  and  the  coin  box  is  capable 

of  containing  180  penny  coin.s.  ,    ,      . ,     , 

Wc  are  indebted  to  Messrs.  Ferranti  S«i-  the  loan  of  the  blocka 

illustrating  the  article. 
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MISHAP  AT  THE  CHELSEA  GENERATING  STATION 
OF  THE    '  UNDERGROUND." 

On  Saturday  last  passengers  on  the  Tube  railways,  the 
District  Railway  and  two  sections  of  the  London  United  Tram- 
ways were  surprised  by  a  total  stop  in  the  service.  This  was 
initially  due,  as  will  be  gathered  from  a  perusal  of  the  ollieial 
account,  to  a  very  slfght  cause.  It,  however,  necessitated  the 
service  being  suspended  for  some  hours,  though,  fortuuitely, 
nobody  wa;  injured  in  any  wa3'.  We  are  indebted  to  Mr. 
.T.  K.  Chapman,  chief  engineer  of  the  Underground  Electric 
Railways  Co.  of  London  for  the  following  details  :  — 

At  2:45  on  the  aftcrnot)n  of  .Saturday,  Oct.  3,  with  five  .^..^Otl 
turbo-generators  in  service  all  canying  approximately  full  load,  one 
phase  was  suddenly  earthed,  bringing  into  action  all  the  static  dis- 
chargers and  other  safety  devices  in  the  house,  and  making  it  neces- 
sary to  trip  the  circuit  breakers  on  the  exciter.'*  and  thus  shut  down 
the  generators  and  the  2(3  suh-stations  su])|)lied  therefrom. 

A  review  of  the  whole  situation  indicates  that  the  initial  cause  of 
the  trouble  was  a  "  short  "  between  the  primary  and  secondary 
windings  of  a  series  transformer  in  one  of  the  conductors  between  a 
generator  and  its  oil  switch.  These  transformers,  of  which  there  are. 
of  course,  three  to  each  generator.are  about  S  in.  in  diameter  and  10  in. 
long  with  a  ratio  of  100 :  1  and  a  normal  k)ad  of  30(t  amperes.  Their  se- 
c  jndary  extends  to  the  control  board  and  actuates  ammeters  and  watt- 
meters thereon.  Each  transformer  is  placed  in  a  brick  compartment 
with  one  side^open  so  that  if  a  failure  occurs  there  is  ample  room  for 
the  arc  to  escai)e.  Such  transformers  are  necessarily  weak  and  have 
failed  before  in  both  the  generating  station  and  in  the  substations. 
They  have  what  might  be  described  as  a  squirrel  cage  form  of  \\  ind- 
ing,  and  are  accurate  within  3  per  cent,  at  all  loads.  This  essential 
accuracy  requires  the  coils  to  be  very  close  together,  thus  increasing 
the  risk  of  breakdown.  The  frames  of  these  transformers,  and  one 
point  in  the  .secondary  leading  to  the  control  board  are  earthed. 
The  copper  earthing  strips  in  the  Chelsea  generating  station  are  of 
very  large  capacity  and,  of  cour.se.  it  only  took  a  few  seconds  to 
develop  sufficient  internal  pressure  in  the  transformer  to  cause  it  to 
explode.  After  pa.ssing  through  the  transformer  the  machine  cable 
is  carried  vertically  through  porcelain  insulators  in  the  concrete 
floor  above  and  into  brick  comijartments  containing  the  oil  switch. 
In  this  instance,  the  force  of  the  ex|)losion  drove  the  arc  and  Hame  up 
through  the  insulators,  thus  short-circuiting  the  cables  leading  to 
and  from  the  base  of  the  oil  .switch.  Tlic  opening  of  this  switch 
failed  to  disconnect  the  machine  cables  from  the  bus  bars.  This 
'bus  bar  is  divided  into  five  sections  and  oil  switches  of  large  capa- 
city couple  these  .sections.  The  .surge  of  current,  however,  owing  to 
the  earthing  of  one  pha.se,  was  so  great  that  a  number  of  the  static 
dischargers  on  the  feeder  cables  were  over-taxed  and  bridged,  .^o  that 
it  became  necessary  to  completely  shut  down  in  order  to  clear  up  the 
earth  connections  through  the  safety  devices.  The  total  damage 
was  trifling  :  even  the  oil  s«itch  above  the  transformer  was  ready 
for  service  the  next  morning,  and  there  were  enough  spare  turbo- 
generators to  carry  the  whole  load,  and  the  isolating  switch  blades 
were  simply  opened  on  the  damaged  oil  switc^b.  It  look  sonu'  little 
time,  liowever.  to  clear  up  the  earth  eonne('tions  on  the  18(i  static 
di.seharge  panels  and  thus  make  sure  that  it  was  safe  to  again  put 
11,01)0  volls  on  the  "bus  bars.  Two  similar  series  transformers 
failed  on  feeder  cables,  and  one  feeder  oil  switch,  iiut  of  ;!.'!  that  were 
in  .service  al  the  lime,  was  shu'hily  damaged. 

All  sulislatioiis  are  supplied  ihrougli  duplicate  cables,  and,  of 
•Hiiu'se,  the  first  supposition  was  that  such  a  heavy  surge  luighl  have 
d.irn.iged  the  cables  which  were  in  service,  hence  all  substations  were 
slarled  with  the  cables  which  had  not  been  in  service  at  the  time  of 
the  accident.  The  rotary  convert<"rs  in  nearly  all  the  suh.slalions 
were  reverned,  hence,  generally,  Uie  load  was  taken  by  the  machiucs 
which  were  previously  idlc%  and  the  polarity  of  the  other  machines 
was  thus  made  normal.  .\  few  rotarics  Hashed  over,  but  that  was 
till?  exlenl  of  the  damage  in  the  substations.  Of  Ihe  .'!.'")7  miles  of 
llu'ce-pha.sc  cable  lo  Ihe  substations  tlicre  was  nol   a  single  failure. 

There  were  no  personal  injuries  of  any  kind,  citln  1  in  I  be  genera  ling 
Htatioii  or  in  the  NubKtations. 

The  accidcnl  proves  that  2.',  ft.  of  free  air  space  and  a  (i  in.  con 
oret(!  floor  are  nol  sutlicicnt  liclween  oiu'  of  thcsi'  .series  Iransformeis 
and  the  oil  .switch;  hence,  tliis  will  be  increased  to  H  ft.  {''uillier. 
that  all  space  lietweeu  the  cable  iind  the  inside  walls  of  the  iiisnialor 
HJiould  be  caulked  light,  and  u  illi  a  view  lo  limiting  the  lielil  of  inllii- 
ence.  When  one  of  these  lillle  IratisfornuTs  fail  the  y  will  Iweiulosed 
in  a  Konu-whal  larger  brick  eliaMd>er  willi  one  side  open  as  at  present. 

The  neutral  point  <if  all  Ihe  generators  is  earthed  Ihnaigli  a  east- 
iron  grid  resistance  of  Tohins  reslHlaiuT  and  'J.IKMI  arn|)ereH  capacity. 

The  Hialie  discharge  panels  are  each  5  fl.  long,  havr'  8  gaps  of 
•(•01147  in.  ca<rli,  and  a  carbon  resislance  rod  J  in.  dianieler  and  Xi  in. 
long,  il8  re»iHlaricc  being  .'17.')  ni"goliais. 


AUTOMATIC  EXHAUST  RELIEF  VALVE. 


Messrs.  Babcoek  &  Wilcox  have  prepared  for  publication  some 
instructive  particulars  concerning  an  automatic  exhaust  relief  valve 
which  after  full  trial  is  now  placed  on  the  market.  This  valve  has 
been  specially  designed  for  work  with  high-speed  engines,  steam 
turbines,  &e.,  and  can  be  relied  ujion  to  work  efi'eetivcly,  efficiently 
and  noLsclcssly.  Many  of  the  valves  have  been  su])plied  by  the 
company  in  connection  with  the  large  steam  ]>lants  tbey  have  in- 
stalled during  the  last  year  or  two,  and  are  working  most  satisfac- 
torily.    I'atterns  for  various  sizes,  up  to  30  in.,  are  available. 

The  relief  valve,  designed  as  a  safety  device  in  automatically 
relieving  pressure  in  the  condenser  by  bye-passing  the  exhaust  steam 
to  the  atmosphere,  is  held  hard  down  on  its  seating  as  long  as  a 
vacuum  is  maintained  in  the  condenser,  but  any  rise  of  pressure,  due 
to  the  failure  of  the  air  or  circulating  pumps,  lifts  the  valve  and  allows 
the  steam  to  escape  freel}',  thereby  preventing  the  serious  damage 
that  might  result  from  the  sudden  slowing  down  of  an  engine  due  to 
an  aeeumidation  of  back  pressure.  The  valve  reclo.ses  automatically 
as  soon  as  the  condenser  has  regained  its  vacuum. 

If  one  condenser  is  u.sed  for  several  engines,  only  one  automatic 
relief  valve  is  required  ;  but  if  each  engine  has  its  own  inde])endent 
condensing  plant  separate  valves  are  needed.  It  is  usually  found 
more  convenient  to  place  the  valve  within  reach  of  the  ground,  and 
near  the  bottom  of  the  u])take  ])ipe  to  the  atmo.sphere,  and  in  this 
ca.se  the  vertical  jiattern,  .shown  in  our  illustration,  would  be  u.sed. 
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To  suit  varying  piping  arrangements,  however,  it  is  sonu  limes  re  n- 
venient  to  use  a  valve  of  either  the  horizontal,  inverted,  or  nr.gle 
jiattern.  and  these  can.  we  learn,  be  su])plicd  to  v.c  rk  on  the  sauu^ 
principle  .as  the  vertical  type. 

The  body  of  the  valve  is  of  civst  iron  fitted  with  a  renewable  seal  ing. 
The  valve,  also  of  cast  iron,  has  a  white  metal  seating  cast  into  a  dovo- 
l.ailcd  groove.  This  arraugenicut  provides  an  CNcelleiit  air  ti^rlU  joint, 
and  prevents  the  valve  adhering  to  its  seal.  The  wear  is  all  taken  on 
the  soft  metal  facing,  which  can  lie  easily  trued  up  or  entirely  re- 
placerl  if  neceswrv  The  valve  is  balanced  by  an  adjustable 
weight  on  a  lever  keyed  to  a  spindle,  whidi  is  carried  in  bear- 
ings laished  with  guinnetal.  To  prevent  hammering,  due  to  in- 
termittent action  of  the  exhaust  steam,  and  to  ensure  llio 
smooth  action  of  the  valve,  a  small  piston,  working  in  a  dashpot 
of  oil,  is  attaehed  to  the  other  end  of  the  counler-balauee  lever. 
In  the  valve  body  an  opening  is  providcil  l.-ugo  euougli  to  permit  the 
removal  of  the  valve  lor  examination  without  disliubiMg  any  of  iho 
eouuecting  pipes.  A  tilling  and  a  drain  cock  arc  furnisheil  where  a 
water  seal  is  rc(iuired,  but  this  is  not  nece.s.sar.v  except  under  s|ieeial 
circumstances.  A  locking  <lcvico  for  holiling  the  valvo  permanently 
oft  its  seating  when  the?  exhaust  steam  has  to  lie  passed  lo  I  lie  atino- 
sphero  for  lengthened  perioils  is  also  lilted. 


MANCHESTER    EXHIBITION    RAILWAY    ARRANGE 

MENTS. 

We  havi'  already  given  pailicniars  <if  many  of  the  arrnngemenis 
(special  and  ordinary),  nnidi'  by  Ihe  Ic^ading  railway  companies  fir 
emdiliug  visitors  lo  .Maiuhesler  Kxhibil ion  lo  nuike  Ihe  nuisl  of  llu'ir 
timi-,  while  in  Colloiuipolis.  A  few  furlhcr  particuhus  have  been 
forwarde<l,  which  we  set  out  below  :  — 

Stirlli-Kiixlirii  Itiiilmiii.  On  llie  Nnrlh- Kastern  line  lliirr  is  »  reslau- 
rani  ear  service  lii'lween  .N'eweastlc.  I tarlingloii.  ^ol^,  M.inehosler. 
Nnrniiinliin  and  Liverpmil.  worked  allernalely  by  llir  I..  ,t  ^*.  and  N.K. 
I'oMipanii's.      'lip  I  m-   Inlil-  of  IhiN  service   is  an  follows  : —  Newea.sllo 
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tle|i,irtiire   li-.Sd   p.ni..   rcacli   Darliiiylnii    l:iO,   York   2;3r>,   MiinchcsttT 
iiiriM'  (Victoria)  4:20.  LivcipQol  (Kxilmngo)  5:10  p.m. 

On  the  rcliini  tlic  train  leaves  Liverpool  (Kxihaiisi')  1 1:10  a.m., 
Man<hester  (Vieloiia)  ll::Vi.  ami  arrives  York  1:42.  Darlington  2:"i4. 
Newcastle  3:4S  p.m.  The  .N'orlh-Kastern  Co.  have  from  .Newcastle. 
Darlindtoii.  Harroi;ate.  Hull,  and  York,  proviileil  through  carriaires  with 
.Manchester  on  some  of  tlicir  trains.  These  are  partienlarly  ailvaiitap'uiis 
to  visitors  to  Manchcst<-r  whose  time  in  the  .Midland  city  is  Umit4-d. 
Hull.  Newca.stle,  l)arlin;;ton  and  York  are  all  served  with  throu>;}i  trains 
to  Manchester  and  Liverpool  in  this  .service. 

.SVo//isA  Siri'ir-  to  Miiiirlnthr.  —  I'.irtics  visitinj;  the  Manchester  Elec- 
trical KxhiWtion  from  Scotland  will  lind  the  .service  of  the  Caledonian 
and  London  &  North-Western  companies  very  convenient.  New  trains 
have  recently  been  pnt  on  the  Scottish- Knf;lish  .service — the  finest  trains 
in  Europe,  fitted  with  all  the  most  modern  ap|ilianccs  and  requisites  for 
railway  travelling.  Complete  the.se  trains  consist  of  eij;ht  vehicles,  each 
t)5i  ft.  Ions  over  the  bodies  and  Gill  ft.  over  the  buffers,  uivinp  a  total 
length  of  550  ft.,  exclusive  of  the  engine.  The  seats  of  both  the  first  and 
third  clas.s  compartments  are  easy  and  comfortable,  each  carriage  being 
lifted  with  two  six-wheeled  bogies — 12Aft.  wheel  base — which  are  so 
linely  springed  that  when  the  train  is  travelling  at  full  speed  the  effects 
of  the  motion  are  scarcely  perceptible,  there  being  almost  a  complete 
absence  of  vibration,  enabling  reading  and  writing  without  <liscomfort. 
Lavatory  accommoilaticm  for  both  cla.sses  of  passengers  is  excellent,  each 
lavatory  lieing  titled  with  all  the  latest  conveniences.  Special  attention 
has  iH'en  given  to  the  dining  cars.  com[iartnients  or  |iartition  divisions 
being  abandoned,  providing  more  table  space  and  seating  accommodation. 
The  lighting  arrangements  have  received  particular  attention.  The 
new  trains  are  fitted  on  a  most  liberal  scale  with  electric  light  through- 
out, the  light  being  undor  the  control  of  the  guard.  The  new  system  of 
ventilation  in  the  dining  ears  also  deserves  mention,  an  electrically- 
driven  fan  impelling  cold  air  into  the  compartments  in  the  summer  and 
hot  air  in  the  winter  by  means  of  ducts,  the  air  being  drawn  from  the 
outside  of  the  carriage  through  screens  and  water.  The  supply  of  air 
can  be  regidated  by  the  attendants  or  passengers.  The  hours  of  depar- 
tnre  of  the  new  trains  are  : — Aberdeen  10:5  a.m.,  Dundee  (West)  11:.')5 
a.m..  Perth  12:15  p.m..  Stirling  1:7  p.m..  and  Glasgow  (Central)  and 
Edinburgh  (Prince<-street)  2  p.m. 


LEGAL  INTELLIGENCE. 


Liability  for  Tramway  Repairs. 

At  West  London  Police  Court  on  Monday  .Mr.  (iarrett  heard  a 
series  of  summonses  taken  out  by  Hammersmith  Council  against  the 
London  L'nited  Tratnways  (Ltd.)  for  the  recovery  of  penalties  in  respect  of 
alleged  non-compliance  with  certain  statutory  obligations  in  tlie  matter 
of  the  maintenance  and  repair  of  roads  along  which  the  tramway  system 
is  operated. 

-Mr.  Bodkin  (for  the  Council)  said  there  were  clear  statutory  obliga- 
tions imposed  on  the  company  in  respect  of  the  proper  maintenance  of 
their  lines,  and  the  local  aiithoritj'  had  power  to  enforce  those  duties. 
failure  to  complj'  with  which  entailed  a  penalty  of  £5  for  every  day  during 
default. 

Mr.  L.  ILiCA.sSEV  (for  the  defence)  objected  to  evidence  being  taken. 
as  inider  see.  33  of  the  Tramways  .Act,  1870.  jurisdiction  was  removed 
from  a  Court  of  iSnmmary  Jurisdiction,  and  he  contended  that  the  matter 
in  difference  should  be  .settled  by  a  referee  appointed  by  the  Board  of 
Trade. 

The  M.VGI.STRATK  held  that  he  possessed  jurisdiction  in  the  matter. 
He  thought  the  section  referred  to  was  intended  to  deal  with  a  different 
.set  of  circumstances.  He  considered,  however,  that  it  would  be  desirable, 
in  a  ea-se  of  such  difficulty  and  im])ortance,  that  the  decision  of  ;i  higher 
Court  should  be  obtaiiu'd,  atid  he  adjournetl  the  summonses  sine  die  in 
order  that  a  ease  miirht  be  taken  to  the  Coiu't  above. 


MUNICIPAL,  FOREIGN  &  GENERAL  NOTES. 

APPOINTMENTS  VACANT  AND  FILLED. 

The  .Metropolitan  Railway  Co.  require  a  traffic  manager.  Applica- 
tions to  the  Secretary,  32,  Westbourne-terrace,  London,  W.,  by 
Oct.  17. 


Mr.  E.  E.  Benliani  lia.s  resigned  his  position  with  the  Cleveland 
&  Durliam  Electric  Power  (Ltd.)  in  order  to  take  up  an  appoint- 
ment under  the  .Ulmiralty  at  Devonport   Dockyard. 

.Mr.  W.  .1.  Crawford,  B.So.,  of  Barrow-in-Furne.s.s,  has  been 
appointed  a.ssistant  lecturer  and  demonstrator  in  the  mechanical 
engineering  department  of  the  .Municipal  Technical  Institute.  Belfast. 


EDUCATIONAL  NOTICES. 

Battersea  Polyteclinic  (London,  S.W.).— At  this  polytechnic 
there  are  day  and  evening  courses  of  instruction.  The  day  courses 
include  preparation  for  the  B.Sc.  in  engineering  of  the  Univeraity 
of  London  and  the  polytechnic  diploma  in  («)  mechanical,  (h)  elec- 
trical and  (c)  civil  engineering.     The  evening  classes  include  pre- 


paration for  the  B.Sc.  in  engineering,  associateship  oxaiuination  of 
the  I.C.E.,  Ac.     Prospectus  on  application  to  the  Secretary. 

Armstrong  College  (Newcastle-on-Tyne).  -The  session  l!tOS-9 
coinmenceil  on  Sept.  2S.  There  are  coinplele  courses  of  inslruc- 
lioii  in  mechanical,  oivil,  electrical  and  marine  engineering,  naval 
architetauie.  mining,  metallurgy,  &c.  I'artictilars  from  the  secre- 
tary (.Mr.  F.  H.  Pruen). 

Barking. —  It  was  reported  at  the  last  meeting  of  the  Council  that 
the  promoters  of  the  London  and  District  Electricity  Supply  Hill 
had  accepted  the  Coimeirs  terms  for  the  transfer  of  the  electricity 
undertaking.  The  following  prices,  are  to  be  charged,  but  there  is  a 
proviso  for  revision  by  the  Hoard  of  Trade  at  the  end  of  live  years  :  — 
Current  for  power  (maximum),  lod.  jier  unit;  traction,  l'2."id.  ; 
public  lighting.  l-.")d.  ;   private  lighting,  3od. 

The  agreement  has.  therefore,  been  sealed. 

Bermondsey. — The  Lighting  coinniitt<»e  have  been  authori.sed  to 
arrange  special  t<>rnis  for  the  supply  of  electrical  energy  to  a  number 
of  large  linns.  ia:'luding  .Mess.ss.  Peek.  Frean  *  Co.  and  W'hittard  & 
Co.  for  power,  and  to  the  Star  Music  Hall  for  lighting.  M 

Blackburn. — The  construction  of  the  tramway  e.\tensions 
authori.sed  by  this  year's  .\ct.  with  one  excejition.  is  to  be  ])roceeded 
with.  The  question  of  making  a  reduction  in  the  charge  for  electric 
current  to  wiring  contractors  for  exhibiting  and  displaying  electrical 
apparatus  has  been  referred  to  .\ld.  Tliomp.sou  and  (Vjuncillor 
Higham,  chairman  and  vice-chairman  of  the  Tramways  commit U'e. 

Blackpool. — At  the  meeting  of  the  Council  on  Tuesday  a  suggestion 
was  made  that  the  relaying  of  a  portion  of  the  tramway  track,  in- 
stead of  being  let  out  to  contract,  should  be  done  by  direct  labour,  in 
order  to  utilise  the  unemployed  labour  in  the  town. 

Jlr.  Laycock  said  the  relaying  of  the  track  gave  them  an  opportunity 
of  providing  work  for  their  own  unemployed  who  were  competent  to  do 
the  work.  If  they  employed  men  in  the  town  they  would  get  the  work 
done  better  and  cheaper.  Aid.  (irime  opposed  and  said  the  borough 
surveyor  did  not  approve  of  doing  the  work  by  direct  labour.  The  com- 
mittee h.ad  expressed  a  desire  that  the  contractor  should  employ  local 
labour,  and  the  unemployed  would  have  as  good  a  chance  of  employment 
under  the  contractor  as  if  the  Corporation  did  the  work  them.selves. 
They  never  got  good  value  when  Corporation  departments  ilid  such  work. 

The  Tramway  committee's  proposal  that  the  work  should  be  done  by 
contract  was  carried. 

Bournemouth. — On  Tuesday  the  Council  considered  the  report  of 
the  Board  of  Trade  inspector  (Major  Pringle)  on  the  tramway  acci- 
dent, which  occurred  on  .May  1  last. 

.After  considerable  discussion  it  was  decided  to  ado|it  the  Tramway 
committees  recommendation  to  appoint  .Mr.  .J.  B.  Hamilton,  general 
manager  of  Leeds  Tramways,  to  advise  as  to  what  alterations  (if  any)  are 
necessary  in  the  organisation  and  working  of  the  Bournemouth  tramways. 

Cardiff. — The  city  engineer  (Mr.  Harpur)  and  the  tramways 
manager  (Mr.  Arthur  Ellis)  are  preparing  a  report  on  the  causes  of 
the  unsatisfactory  state  of  the  tramway  track. 

In  the  meantime,  Mr.  Harpur  suggests  that  a  trial  be  made  with 
"  Roadite,"  a  preparation  which,  he  states,  is  claimed  to  last  as  long  as 
macadam  and  costs  only  about  2d.  per  S(|.  yard.  The  Tramways  com- 
mittee have  agreed  to  a  trial  being  made  with  a  length  of  road. 

Cheltenham. — The  Council  has  adopted  a  recommendation  of  the 
electricity  committee  to  authori.se  the  borough  electrical  engineer 
(.Mr.  W.  .J.  Bache)  to  extend  mains  from  time  to  time  where  neee.s.sary 
upon  i>btaining  the  usual  guarantee  of  20  per  cent,  for  three  years 
upon  the  cost  of  such  ext«'nsions,  provided  that  no  extension  be 
carried  out  without  the  ]>reviiius  sanction  of  the  committee  if  the  cost 
exceeds  toll. 

Clayton-le-Moors.— The  Council  will  not  object  to  .Aceringfon 
Corjioraticin  applying  for  a  ))rovisiimal  order. 

Coine. — The  Council  have  unanimously  invited  Councillor  ,lohn 
Smith,  chairman  of  the  Electricity  committee,  to  be  Mayor  for  the 
ensuing  year. 

Country  House  Lighting. — The  Octol)er  calendar  issued  by  Messrs. 
Mavnr  i  Coulsim  contains  some  particulars  of  the  electric  lighting 
arrangements  at  Kinfauns  Castle.  Electrical  energy  is  generated  by 
steam  power  by  means  of  a  32  H.i*.  horizontal  slow  speed  engine, 
supplied  from  a  dry  back  tubular  boiler.  The  plant  is  erected  at  the 
stable  premi.ses  about  a  quarter  of  a  mile  from  the  Castle,  and  in- 
cludes a  storage  battery,  switchboard.  &c.  The  Castle  is  wired  for 
about  4.">0  lamps. 

Culter  (Aberdeen). — The  standing  joint  committee  have  authorised 
an  expenditure  of  11112.  10s.  for  providing  lamps  and  standards  for 
the  electric  lighting  of  the  village.  Electric  energy  is  to  be  taken 
from  .Aberdeen  Corporation. 

Customs  Duties. — It  has  been  decided  that  cutout  resistances  for 
arc  lamps  (imported  separately  into  New  Zealand)  arc  subject  (as 
electric  appliances,  n.o.e. )  to  20  per  cent,  ad  valorem  duty  if  British 
and  .30  [ht  cent,  if  foreign. 


1012 


THE  ELECTRICIAN,  OCTOBER  9,  1908. 


Dudley. — On  Tuesday  the  Council  decided  to  abandon  tlip  maxi- 
mum (Ic'inand  sj'stem  of  charging  for  electric  current,  and  a  revised 
scae  of  charges  for  liglil  and  ])o\ver  on  (he  Hat  rate  system  has  Ijeen 
ad()|)Iti'd. 

Eastbourne. — At  the  meeting  of  the  Council  on  Monday  Aid.  Duke 
advocated  that  a  more  extended  use  be  made  of  electricity  for  street 
lighting,  and  the  chairman  of  the  Electric  Ligliting  committee 
(Councillor  Simmons)  replied  that  the  committee  were  considering 
the  matter. 

Epsom. — The  Lighting  committee  have  inehiiled  £.'i(lO  in  the  draft 
estimates  for  a  new  battery.  For  the  June  qu:\rter  the  revenue  from 
private  lighting  was  £677,  compared  with  £.534  for  the  corresponding 
period  of  101)7.  and  from  public  lighting  £527  against  £473. 

Exhibitions. — The  .lapanese  "  Official  Gazette  "  announces  that 
the  Tokio  International  Exhibition  will  not  be  held  in  1912.  as 
originally  announced,  liut  is  postponed  to  1017. 

A  report  from  H.^NI.  Embassy  at  Berlin  explains  that  the  per- 
manent Exhibitions  Commission  for  German  Industries,  which  was 
founded  at  the  end  of  1006,  is  not  a  Government  Commission,  but 
consists  of  five  delegates  from  the  directorates  of  each  of  five  large 
industrial  as.sociations.  The  objects  of  the  Commission  are  to  study 
the  general  question  of  exhibitions,  to  disseminate  information 
regarding  them,  and  to  warn  German  interests  against  exhibitions 
with  unreliable  credentials.  The  government  departments  and  all 
diplomatic  and  consular  missions  have  been  instructed  to  give  the 
Commission  all  possible  assistance. 

Fire. — In  the  early  hours  of  Saturday  morning  a  fire  broke  out  at 
the  works  of  Messrs.  D.  H.  Bonriella  &  Son,  electricians  and  ivory, 
wood,  &e.,  turners.  43,  Kirhy-street,  London.  E.C.  The  damage  m  as 
confined  to  two  floors  of  the  large  building,  and  arrangements  were 
made  to  carry  on  the  works  immediately,  so  that  very  little  delay  in 
the  execution  of  orders  has  been  occasioned. 

Fulham  (London). — The  Electricity  committee  have  decided,  for 
checking  the  time  of  employees  responsible  for  lighting'and  extinguish- 
ing public  electric  lamps,  to  fix  automatic  time  recorders  in  some 
central  position  from  which  the  men  will  be  required  to  start  and 
finish  their  duties.  As  an  experiment  an  in.strumcnt  is  to  be  fixed  at 
the  Granville  sub-station  Walham-green,  at  an  estimated  cost  of  £5. 

The  committee  have  been  conducting  experiments  with  various 
descriptions  of  coal  for  ascertaining  the  best  kind  to  use  with  the  imder- 
feed  stokers,  and  the  contrast  has  been  divided  between  the  firms  who 
quoted  for  .Mapperley.  Smitham  and  Beath  peas.  The  committee  have 
decided  to  purchase  a  "  Bomb  "  calorimeter  for  testing  the  calorific  value 
of  coal  at  an  estimated  cost  of  £35. 

Glasgow. — The  Tramways  committee  recommend  that  a  contri- 
burion  of  £17,.500  be  made  by  the  department  to  the  common  good 
for  the  half-year  ending  Martimas  next. 

The  committee  also  recommend  that  further  consideration  of  the 
riuestion  as  to  the  method  of  operating  the  brakes  on  the  cars  ba  con- 
tinued, and  tli.it  all  cars  be  fitted  with  addition.il  devices  for  sanding 
the  rails  as  projiosed  by  tlic  general  manager,  Mr.  .James  Dalrymple. 

Halifax. — On  Wednesday  Mr.  C.  F.  Spencer,  chairman  of  the 
Tramways  committee,  stated  that  the  approximate  cost  of  settling 
the  claims  for  compensation  in  connection  with  the  Pye  Nest 
accident  would  be  about  £12,0tH). 

Willi  regard  to  the  Halifax  s<theme  for  municipal  insurance  against 
third  party  risks,  he  said  it  had  been  the  custom  of  some  corporations 
to  say  Halifax  had  put  it  forward  because  they  coidd  not  get  anyone 
to  insure  them.  He  would  like  tc>  state,  therefor(%  that  the  lonmiittec 
li.'iil  Hecureil  another  option  fur  12  mouths  from  the  same  couqi.iny 
that  they  dealt  with  last  year.  Ue  ho|)cd  that  before  the  end  of  .March 
the  scheme  would  euhniuate  hi  something  concrete. 

Heroism  of  an  Electrical  Engineer, — At  the  Whist. m-strcet  elec- 
tricity works  rjf  Shorediteh  (Lotulon)  Council  on  Friday  last  tlie. 
parchment  certificate  of  the  I'.oyal  Humane  Society  was  |)resent<'d 
t.o  one  of  the  staff  (.Mr.  A.  l.,ane)  for  .saving  the  life  of  n  boy.  On 
June  r>  last  .Mr.  Lane  jumped  into  the  Regent's  Canal  without  wait- 
ing to  lake  off  his  elolhcs,  and  rescued  Abe  Solomon,  aged  .seven 
years.  The  men  in  (he  station  have  shown  their  appreciation  of  this 
brave  act  by  framing  the  ecrtilicale.  This  is  not  the  first  rescue 
made  by  tin-  Whiston-street  staff,  as  on  n  previous  occasion  Mr,  ,L 
Kitchen  was  instrumental  in  Raving  the  life  of  a  child. 

Hornsey. — The  Council  favour  .in  extension  of  the  tramway 
service. 

There  is  a  slciidy  increase  in  the  nund  er  of  eonneelions  to  the 
eleeti  icily  supply  inniiiH.  and  from  April  lo  .\ugiisl  mains  were  laid  in 
12  addilion.'d  roads. 

Till'  eleclriciil  engineer  (Mr.  Normiin  Staniland)  lins  been  nnlliorisi  d 
to  arrange  for  (he  exhiliilion  of  posters  nl  n  cost  nol  execKJing  12.'> 
per  annum.  A  10  days'  show  of  electrical  (1t(ing«.  &e.,  is  lo  be  held 
at  MusMcll  Mill. 

Inverurie  (N.B.)— A  eorrespimdent  nf  (he  '  .\berdeen  .buirnal  ' 
iwivoonles  an  electricity  supply  and  eleelrie  Iramuay  selieme  lur  (his 


district.  It.is  stated  that  there  is  sufficient  water  power  available  for 
(he  generation  of  electrical  energy. 

Islington  (London),— At  Highgate  Hill  Infirmary  it  is  proposed 
lo  Like  the  cunent  required  for  the  X-ray  apparatus  from  the  lighting 
supply.  The  Guardians  have  accepted  the  otter  of  the  Medical 
Supply  Co.  for  a  switchboard  and  interru]iter  at  £14.  14s. 

Italy. — According  to  the  re|)ort  of  11. M.  Consul-General  (.Major 
W.  1'.  Chaiiman)  imports  to  Florence  during  1007  (ufit  including 
goods  cleared  at  the  frontier  or  at  Genoa  or  Leghorn)  included  dyna- 
mo.s  of  the  value  of  £7.302  from  Germany.  £1.344  from  the  United 
States,  £384  from  France  and  £06  from  the  United  Kingdom. 

The  Valdarno  Mining  &  Eleelrical  Co.,  which  has  a  ca]jital  of 
£240,000,  and  owns  lignite  mines  in  the  Commune  of  Cavriglia,  have 
recently  equipped  an  electric  power  station  to  generate  current  (by 
means  of  their  own  fuel)  which  is  to  be  transmitted  at  a  pressure  of 
33,0(K)  volts  to  Florence,  Prato.  Siena  and  Arezzo  for  lighting,  &e. 
The  machinery  is  partly  of  the  Westinghouse  make,  partly  German 
and  partly  Italian. 

At  Portofcjraio  (Elba)  electric  jiower  works  are  being  erected  to 
utili.se  the  gas  bye-products  and  the  coke  furnaces  and  brick  kilns  of 
the  Prombino  Soeieta  degli  Alti  Forni  and  to  supply  electric  energy 
for  the  production  of  calcium  carbide.  To  utilise  current  generated 
at  the  same  works  an  electric  tramway  is  contemplated  from  Porto- 
ferraio  to  the  mining  centres  of  Calamita  and  Terranova,  via  Porto- 
longone  and  Rio  Marina. 

Leeds.^A  site  for  a  new  sub-.station  in  East-street  has  been 
])urchased. 

A  contract  has  been  entered  into  with  the  Middleton  Estate  &  t'olle  v 
Co.  for  30.000  yards  of  cable  troughing  and  covers.  Tiie  constiiu-tion 
of  the  Veadou  and  (iuiseley  tramway  is  to  he  ])roceeded  with  during  the 
winter  as  well  as  the  extension  from  Horseforth  to  Guiseley. 

Leyton. — A  sub-committee  has  been  ap])ointed  to  draw  uj)  a  further 
list  of  roads  in  which  the  work  of  substituting  for  the  gas  lamps  electric 
lamps,  should  be  proceeded  with  during  the  ensuing  half  year. 
Tantalum  lamps  are  to  be  used  for  lighting  Lea  Bridge  branch 
library. 

Liverpool. — The  final  report  of  the  city  electrical  engineer  (Mr. 
A.  Bromley  Holmes)  on  the  four  steam  turbines  at  Lister  Drive  station 
has  been  issued. 

Mr.  Holmes  concludes  his  report  by  stating  that  the  department  is  now 
in  possession  of  four  sets  of  plant  of  identical  design  eaeh  for  a  norui.il 
output  of  2,000  kw.,  and  containing  the  minor  im]irovements  in  <letail 
which  have  been  made  by  the  contractors  (the  British  WcstiJighou.se  Co.) 
in  that  type  of  machine  up  to  the  jirescnt  date.  The  work  of  re-construc- 
tion has  been  carried  out  under  diflieult  conditions,  without  any  inter- 
ruption to  the  town  supplj'.  Under  the  arrangement  made  in  .'^ept.,  lOIWl, 
the  contractors  are,  as  stated,  liable  to  a  specified  daily  deduction  for  the 
period  occu]iied  in  rceonstniction,  but  taking  all  the  eireumstanoes  of 
the  case  into  consideration.  Jfr.  Holmes  is  of  0|>inion  that  such  deduction 
could  not  fairly  be  enforced. 

London  Electric  Power  Bills. — On  Thursday  last  week  a  conference 
took  [ilace  of  representatives  of  local  authorities  atTected  by  the 
London  and  District  Electricity  Supply  Bill  and  the  London  Electric 
Supply  Bill. 

Fiilhani,  Finehley,  Hornsey.  C'roydoii,  St.  l*aiieras,  Barnes,  Wimbledon, 
iSlioicditeh.  C.uiiberwell,  Lslington,  Hattersea  and  Bethnal  Green  Councils 
were  representeil. 

On  the  motion  of  \\r.  C.  W.  T.viio  (Camberwcll).  seconded  by  CouiK  illor 
WlXDis  (Cainberwell),  a  resolution  was  adopted  protesting  against  llie 
priiuiples  eont.iined  in  the  London  and  Dislriel  Bill,  but  expressing  the 
itpinion  that  in  the  event  of  the  measure  becoming  law  the  ])uivliase 
elau.se  should  be  amended  so  .as  lo  provide  that  if  the  undertaking  is  pur- 
chased in  lO.'il  or  liCili  the  amount  jiaid  for  goodwill,  in  addition  to  the 
then  value  of  the  land,  buiUliusis.  works.  &  ■..  shall  not  exceed  20  years' 
eonijiensatioii.  b.-tsed  upon  t lie  net  auuual  profits  as  shown  by  the  acec^unls 
of  the  company  during  the  period  of  the  iiuiressidij  ;ilre;idy  expired. 

.Mr.  Taoo  also  moved  in  regard  to  the  London  Kleeliie  I'siqiply  Com- 
panies' Bill  that  a  sterilisation  clause. similar  to  that  imposed  upon  the 
water  eom|mnies,  be  inserted  for  the  protection  of  Lonilon  ratepayers  (so 
that  no  compensation  would  be  paid  in  respect  of  capital  I'xpcndiluri' 
ineurred  under  the  new  powers,  (ogedier  wi(h  another  eoiidilioii  pro- 
liiliiting  (he  eiuupanies  from  re<'eiving  i-ompens;i(ion  in  respect  of  sever- 
ance.     This  resdlutiou  was  a(hip(cd. 

I(  was  fiirdier  ileeided  (ii  ask  the  President  of  the  Uo.ird  of  Trade  lo 
hear  the  ease  for  the  bdroiujh  eouneils  being  given  linking-itp  jiowers. 

Manchester.  -  On  Wcdncs<Iay  the  Corporation  decided  lo  appoint 
a  special  committee  lo  rcjiort  upon  (he  position  of  (he  Muduil  'I'ele- 
phone  Synd.  (Ltd.)  and  (he  Corpoiii(ion.  and  as  (o  whedier  any  pa.v- 
inents  should  be  made  by  (lie  Corporadon  (o  niee(  (he  expcndidire 
ineurred  by  (he  syndica(e  in  their  efforts  (o  pronmte  a  ehea|>er  and 
more  efficient  telephone  .service  for  (he  city. 

Oil  Eliminators.  The  removnl  of  all  (race  of  oil  from  greii.sy  con- 
densed s(e,im.  is  .'1  problem  of  eonsidenibli-  in(eies(  (ii  all  sli'ani  users. 
'I'lie  I'idcrson  KngineiTing  Co.  s(ii(e  (lia(  a(  (he  Birmingham  Corpora- 
(ion  generadng  sla(ion.  where  all  (he  ineehanical  oil  separalois  ii\  the 


THE  ELECTRICIAN,  OCTOBER  9,  1908. 


1013 


2.(H)0  k\v.  sets  wore  leplaoed  by  a  l*ateis(in  nil  elimiimlor  nf  .'i.Vt.OdO  lli. 
hourly  eapaeity.  resiill.s  (if  t'-sts  (t)iised  on  six  monllis'  working')  liavc 
been  supplied  by  the  eity  elertiieal  enj;ineer  (Mr.  R.  A.  Chattock). 
The  total  eost  for  ehemieal  reagents  was  proved  to  be  (IKlOd.  per 
l.(HH)  gallims  purified.  The  leinperalure  of  the  water  leaving  the 
purifier  was  4  to  ">  higher  tl\an  when  entering,  owing  to  the  faet  of 
one  or  two  traps  on  the  steam  gauge  diseliarging  into  the  filter  tanks. 
The  publie  analyst's  report  on  the  water  as  diseliarged  by  tlie 
rater.son  purilier  stated  that  it  was  absolutely  free  from  all  traee  of 
oil.  The  e.xeeptionally  low  cost  for  ehemieal  reagent  is  due  to  the 
faet  that  Pater.son  oil  eliminators  are  fitted  with  quartz  sand  filters  for 
the  linal  purilieation,  so  that  it  is  not  neoes.sary  to  form  a  heavy 
llocculent  |)recipitflte. 

Penrith. — .\  company  has  been  formed,  with  a  capital  of  £7,tKKI,  lo 
take  over  the  I'enrith  electric  lighting  orders  of  19(K)  and  19(17. 

Rotherham. — The  Wellgate  tramway  is  to  be  extended. 

Sheineld. — An  inquiry  was  held  here  on  Wednesday  into  the  appli- 
cation of  the  Corporation  for  sanction  to  borr<.w.  among  other  sums, 
Sll.DfX)  for  extensions  of  the  electricity  undertaking. 

The  town  clerk  (Mr.  R.  M.  PREsroTT)  said  that  there  was  a  con- 
tinuallv  inerea.sing  demand  for  electrical  energy,  particulaily  for 
l)ower.  On  June  2  last  the  L.G.  Boanl  sanctioned  a  loan  of  £20,000, 
and  the  sum  no«-  asked  was  for  further  woiks  in  connection  with  the 
extensicn  of  the  Xeepscud  power  station. 

Mr.  A.  D.vviDSoN  (for  the  local  electrical  co'.itractors)  asked  if  any 
portion  of  the  monev  was  to  be  expended  in  connection  with  the  Cor- 
Ix>ration's  wiring  and  fittings  department. 

The  manager  (Mr.  S.  E.  Fedden)  replied  in  the  negative. 

Tlie  Tow.N-  Clerk  said  two  tenders  had  been  accepted  from  Mr. 
■  Kdmund  Taylor,  one  to  the  amount  of  £6,268.  4s.  lOd.  and  the  other 
£4,607.  In  December,  1899,  the  number  of  power  consumers  was  six 
and  ordinary  consumers  975,  compared  with  619  and  5,383  respec- 
tively on  March  20  last.  The  units  sold  in  December,  1893,  totalled 
1,329,881,  and  in  March  last  8,500,748. 

Mr.  D.wiDsox,  for  contractors,  suggested  that  if  the  Corporation  had 
applied  their  loans  to  purposes  which  were  legal  instead  of  appljing 
them  to  purposes  which  the  traders  alleged  were  illegal,  there  would 
have  been  no  necessity  for  the  present  application.  The}'  had  a  case 
(lending  in  which  they  were  opposing  the  electricity  department,  who, 
they  contended,  were  di\'erting  money  which  they  might  apply  to  the 
purposes  for  which  it  had  been  legally  provided. 

The  Inspector  (Mr.H.  S.  Bidwell) :  What  you  object  to  is  the  Cor- 
poration doing  wiring  andjdealing  in  fittings  ? 

Mr.  Davidson  :  Yes;  selling  fittings  and  doing  work  which  belongs 
to  private  traders  of  the  city. 

The  Inspector  said  he  would  keep  the  statements  of  Mr.  Davidson'  in 
mind. 

South  Africa. — The  "  British  and  South  African  Export  Gazette  " 
says  it  a|)pears  inevitable  that  the  dis])utc  at  Johannesburg  in  regard 
to  the  rejected  gas  ])lant  will  be  fought  out  in  the  courts,  and  the  city 
electrical  engineer  (Mr.  F.  C.  Stephens)  is  visiting  England  in  this 
connection.  Contracts  for  steam  plant,  &c.  (referred  to  in  another 
column)  have  beeii  placed. 

It  is  stated  that  the  Swazi  Tin  Mines  (Ltd.)  are  in  the  market  for 
electric  lighting  plant. 

Spain. — Mr.  Lovelace,  British  Vice-Consul  at  Corunna,  states  that 
a  large  electric  tip  is  now  at  work  at  the  port  of  Gijon  tipping  coal  and 
other  minerals  into  hoppers,  which  in  turn  shoot  them  into  large 
buckets,  which  again  are  carried  on  electric  trolleys  to  ships'  sides, 
are  picked  up  by  cranes  and  transporters  and  thence  carried  over  the 
ships'  hatches. 

Stepney  (London). — The  Finance  committee  have  applied  to  the 
L.C.C.  for  a  .supplemental  loan  of  £7,'MM)  for  Blyth's  wharf  generating 
station. 

A.S  the  new  station  will  not  be  ready  to  supply  current  during  the 
ensuing  winter  it  has  been  decided  to  obtain  a  supply  from  "  a  contiguous 
undertaking  "  for  £100.  conditionally,  the  Council  to  cairy  out  the  work 
of  linking  up  the  mains,  and  paying  a  further  sum  of  Jd.  per  imit  for  oacli 
unit  ac  liially  taken.      .Mains  are  to  be  laid  in  five  additional  streets. 

Stockport. — Sanction  has  been  received  to  a  loan  of  £10..')(l()  for 
extensions  of  the  electricity  undertaking. 

Trackless  Tramways. — A  syndicate  is  formulating  a  scheme  of 
railless  clfc'lric  cars  for  Falmouth. 

On  Wednesday  Manchester  Corporation  adopted  the  report  of  the 
Tramways  committee  recommending  that  Parliamentary  powers  be 
obtained  to  adopt  the  trackless  trolley  system. 

Tramway  Lease. — Middleton  Corporation  give  notice  of  inten- 
tion to  lea.se,  for  2\  years,  to  Manchester  Corporation  tramways  from 
JLanehester  boundary  at  Blackley  to  junction  of  .Manchester New -road 
and  Manchester  Old-road,  and  from  a  jimclion  witli  the  .same  tram- 
way at  Oldham-road  to  .Middleton  boundary.  The  rent  is  £9,.549. 
19s.  lOd.  per  annum  from  Dec..  liMrJ  to  Juiu-.  1908,  and  £1,73(5.  7s.  3d. 
per  annum  after.  The  lease  contains  provisions  for  the  electrical 
equipment  of  the  lines. 


Tunstall.—  The  Pid)lic  Hnildings'commiltee  have  been  requested  to 
consider  and  report  upon  the  cost  of  lighting  the  museum  electrically. 

Uxbridge.  The  Rural  Council  have  given  the  I'xbridge  iV  District 
Klcclrii-  Supply  Co.  permission  to  use  overhead  conductors  for  the 
supply  of  clcctiic  curri'iil  (n  W'edmore. 

Underground  Telephone  Wires.— .At  the  last  meeting  of  Islington 
(London)  Council  it  was  resolved  :  — 

To  petition  the  PrcsicliMit  of  the  L.C.  Hii;ird  ^iiid  the  i'o-ilinaster- 
(iener.il  on  tlie  tpiestion  of  the  general  state  of  trade  and  luiiniploynicnt 
and  suggesting  that  it  would  be  a  suitable  employment  of  national  funds 
for  the  (lovernnu-nt  to  innnediatcly  take  sti-ps  to  place  all  telephone 
wires  in  T^onclon  ndergroimd. 

WalfhamsfOW.-The  Council  |)roi)o.se  to  equip  show  rooms  for  the 
displ.iy  of  electric  fittings,  motors,  &c.  The  hire  of  are  lamps  for 
outside  lighting  is  also  under  consideration. 

In  future  .Mr.  W.  H.  Taylor  will  be  designated  assistant  electrical 
engineer  and  during  the  absence  of  the  electrical  engineer  will  have 
charge  of  the  c^lcctricity  depart nu'nt. 

Wimbledon. — The  electricity  department  has  nuide  an  agreement 
with  the  Koster  .Arc  Lamp  f.-  Kngineering  Co.  for  a  supply  of  energy 
to  the  company's  works  at  1  Jd.  per  unit,  the  minimum  consumption 
to  be  20.000  units  per  annum. 

Worcester.-  It  was  reported  lo  thc>  Council  on  Wcdiu'sday  that  a 
Sheffield  (inn  had  purchased  for  £Sr)0  the  Pcjwick  elect ric'plant. 

Smoking  Concert. — On  '28th  ult.  a  smoking  concert  was  hi>ld  by  the 
members  of  the  West  Ham  electricity  staff,  and  among  those  who 
contributed  to  the  programme  was  Mr.  A.  Hugh  Seabrook  (the 
chief  engineer)  who  was  encored.  During  the  interval  Jlr.  Seabrook. 
on  behalf  of  the  members  of  the  staff,  presented  a  handsome  eight- 
day  marble  clock  to  Mr.  F.  Farndon,  assistant  sales  manager,  as  v 
wedding  ])re.sent.  Afterwards  prizes  were  presented  to  the  successful 
competitors  in  the  sports  held  at  Broxbourne  in  July. 

TRADE  NOTES  AND  NOTICES. 

» 

TENDERS  INVITED. 

Tenders  will  be  received  at  the  office  of  the  Commmwealth  of 
AusiraUa  representative,  72,  Victoria-street,  Westminster.  London. 
S.W.,  until  noon,  Oct.  19,  for  supply  and  delivery  at  that  office  of 
four  complete  sets  of  instruments  (signalling  and  protecting), 
necessary  for  direct  duplex  cable  working,  for  the  Postmaster- 
General.  Melbourne.  Forms  of  tender,  &c..  can  be  obtained  at  the 
General  Post  Offices.  Sydney,  Melbourne,  Adelaide,  Perth,  and 
Hobart,  and  at  the  Commonwealth  office  as  above.  Tenders  (on 
forms  supplied)  to  Capt.  Collins,  Commonwealth  representative,  72, 
Victoria-street,  Westminster,  S.W.  Further  particulars  are  set  out 
in  an  advertisement. 

Tenders  are  invited  for  the  supply  and  erection  of  installations  for 
wireless  telegraphy  at  Launceston.  Melhotirne,  King  IMand  (Bass 
Straits)  and  Flinders  Island  (Furneaux  Group).  Tender  forms  and 
specifications  may  be  obtained  at  the  Commonwealth  Office.  72, 
Victoria-street,  London,  S.W.     See  also  an  advertisement. 

The  Directors  of  the  67.  Western  Ttaihcay  Co.  are  prejjared  to  receive 
tenders  for  the  supply  of  stores,  including  incandescent  electric  lamps, 
electric  wires  and  cables,  electric  light  carbons,  telegraph  inslrinncnts 
and  apparatus,  telegraph  ironwork  and  tools,  wire,  oils.  incliarui)ber 
gcjods,  ironnnmgery.  steel  tools,  bra,s.swork.  &c..'&c.  Sam|>les  and 
patterns  may  be  seen  at  the  General  Stores.  Swindon.  Spccitical  ions, 
with  forms  of  tender,  may  be  obtained  at  the  offices  of  the  Stores 
Superintendent.  Swindon,  and  tenders  addressed  to  the  .secretary 
(Mr.  G.  K.  Mills),  Paddingtcm  Station,  London.  W..  must  be  in  by 
Oct.  20  for  group  I.,  and  Nov.  10  for  group  11. 

Leeds  Tramways  committee  invite  tenders  for  the  supply  of 
material  necessary  for  construeting  the  Horseforth-Ciuiseley  tram- 
w.ay,  including  l.S.W  tons  rails.thrce  pairs  l.")!)  ft  rad. cross-over,  ])oints 
ancj  one  1  in  5  8  ft,  erossint'.  40  tons  tie  bars.  9.000  tons  granite  .setts, 
9.')0  tons  cement,  130  street  poles  and  fittings,  70  cast-iron  pole 
bases,  8  miles  0-4  sq.  in.  paper-insidated  lead-covcrc-d  (iOO-volt  low- 
tension  cable,  12  miles  S.W.(!.  14  hard-drawn  bare  telephiuie  wire 
and  5  miles  4/0  S.W. (i.  grooved  trolley  wire.  Specifications  and 
forms  of  tender  may  be  obtained  at  the  Tramways  Office,  Leeds. 
Tenders  must  be  received  by  10  a.m..  Tuesday.  Oct.  13. 

Salford  Electricity  committee  invite  tenders  for  the  supply  and 
delivery  of  vertical  steam  feed  inimps  at  the  Corporation  electricity 
generating  station.  Frcnli^rickroad.  Salford.  Specification  and  form 
of  tender  from  the  borough  electrical  engineer  (Mr.  \'ictor  A.  H. 
M'Cowen,  M.I.E.E.),  to  whom  tenders  are  to  be  sent  by  noon  of 
.Monday,  Oct.  12. 

London  (bounty  Council  also  want  tenders  by  11  a.m..  Oct.  27  for 
supply  of  12  water-tube  boilers  (each  to  evaporate  15,0(K)  lb.  of  water 
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per   hour),   mechanical   stokers  and   superheaters.    &c.     Forms   of 
tender,  &c.,  from  the  Clerk. 

Leed-i  Tramway.'!  committee  want  tenders  hy  10  a.m.  Oct.  1.3  for 
excavating,  concreting  and  ))aving  of  about  4  miles  of  double  tram- 
way track.     Specifications  from  the  Tramways  <  )flfice. 

Boihlah  Guardians  want  tenders  by  Oct.  15  for  the  erection  of  an 
overhead  bare  copper  cable  at  the  workhouse.  Specifications.  &c., 
from  the  clerk. 

Tenders  arf  wanted  for  electric  (or  gas)  lighting  of  Emmanuel 
Church,  Exeter.  Particulars  until  Oct.  13.  from  .Mr.  J.  ^\  .  Burt. 
3.  Comrie-crescent,  Queens-road.  E-\eter. 

Epsom  Co\uicil  want  tenders  by  noon  Oct.  14  for  supply  of 
8(KI  tons  of  coal  for  the  electricity  department.  Forms  of  tender 
from  the  engineer.  Church-street.  Epsom. 

Tenders  are  invited  by  Melbourne  City  Council  for  the  supply  of  60 
direct  current  flame  arc  lamps.  Copies  of  specification,  conditions 
of  contract,  and  forms  of  tender  may  be  obtained  from  the  agents  for 
the  Council  (Messrs.  Mcllwraith,  McEacharn  &  Co.,  Proprietary, 
Ltd.).  Billitcr-square  Buildings,  London,  E.C.,  to  whom  tenders  by 
noon  of  Tuesdaj',  Oct.  20. 

Melbourne  (City)  Council  also  invite  tenders  for  supply  of  770 
electricity  recording  meters  and  1.57  maximum  demand  indicators. 
Copies  of  specification,  conditions  of  contract  and  forms  of  tender 
from  the  agents  for  the  Council  (.Messrs.  Mcllwraith,  McEacharn  & 
Co.  Proprietary,  Ltd.),  Billitcr-square  Buildings,  London,  E.C.,  to 
whom  tenders  by  noon  Oct.  13, 

Tenders  arel  invited  for  supply  and  delivery  to  the  Postmaster- 
General's  Department  in  We-aiern  Australia  of  telegraph  and  tele- 
phone material.  Tender  forms  and  specifications  may  be  obtained 
at  the  Commonwealth  oflSces.  72,  Victoria-street,  London,  S.W. 

The  Norwegian  State  Railways  Department,  Christiania.  want 
tenders  by  3  p.m.  Oct.  16  for  supply  of  32,1(;m1  kilogs.  (70,7681b.) 
g.i.  wire  and  5.500  telegraph  insulators.  Specifications.  &c.  (in 
Norwegian)  can  be  seen  at  73.  Basinghall-street,  Louden,  E.C. 

The  Belgian  Telegraph  .Administration,  Brussels,  want  tenders  by 
11  a.m.  Oct.  14  for  sup|)ly  of  g.i.  wire,  copper  wire,  cables,  rods, 
screws,  ironwork,  bolts,  insulators.  &c.  Conditions  from  the  Bureau 
des  Adjudications,  1,5,  rue  des  Augustin.s,  Brusssels. 

The  Direccion-General  de  Correos  y  Telegrafos,  Mailrid,  requires 
tenders  by  noon  Oct.  26  for  the  working  of  the  telephone  system  of 
Jerez  de  la  Frontera,  and  by  noon  Oct.  27  for  the  working  of  the  tele- 
phone system  of  the  town  of  Almeria,  both  for  15  years.  The 
"  Madrid  Gazette  '"  for  Sept.  26  and  27.  containing  further  informa- 
tion, may  be  seen  at  73,  Basinghall-street,  London,  E.C. 

TENDERS  RECEIVED  AND  ACCEPTED. 

Woolwich  (London)  Council  has  received  the  following  tenders  for 
supply  of  cable  for  extensions  : — 

Western   Elertrii-  Co.  (accepted)   £1450 

.Johnson  &    PliiHi|is    1 .4l>S 

W.  T.  Glover  &  Co 1.471 

W.  T.  Henley's  Telegraph  Works  Co 1,484 

Siemens  Bros.   &  Co 1.48ti 

Callendcrs  Co 1.498 

British  Insulated  &  Helsby  Cables    1,526 

St.   Helens  Cable  &  Rubber  Co 1..535 

Sun  Electrical  Co 1..542 

The  contract  i.s  to  \if.  completed  in  six  weeks.  For  110  yards  of 
three  core  0'05  Icid  .slieatheil  and  armoured  cable,  recenlly  required, 
the  tender  of  the  Western  Kleclric  Co.  at  £22.  .'I.s.  Od.  wa,s  accepted. 

L\vtrm  Council,  having  considered  prices  in  existing  conlractr, 
together  with  amended  prices,  have  i-xtendcd  contracts  for  sup|)ly  of 
following  tramway  stores,  \mtil  .lune  30,  1!I0!) : — • 

(ji:niral  Kticlric  Co.,  batteries  (wet).  Is.  Il<l.  ;  electric  bells,  4s.  ltd., 
electric  bell  gongs  Is.  3'!.,  mica  (best  dear,  insulating)  3s.  per  11).,  vul- 
canite fibre  in.  wide  lOd..  vulcanite  tilire  Jin.,  Ktd  ;  vollalac  !ts.,  linen 
frame  tape,  1  in.,  7s.  pi-r  Hi.  ;  linen  tape  (grey).  .'  in.,  !>s.  :  7/16  cable. 
i:3.  12s.  per  I  l(t  yanls  ;  7/20  c:ilile.  £1.  10s.  ;  3/22  cable.  |.-,s.  (wl.  ;  cici  • 
trie  bell  wire.  2s.  3(1.  lirilish  W  iMtinfjhou.se  ('n.,  mica  cones  I2s.  (id.  per 
111.,  mica  cones  7s.  each,  coiilroller  fingers  M.  each,  conlact  drum  rings 
Ih.  3(1.,  contact  arcing  tips  4<l.,  power  cylinders  £6.  lOs..  handles  (main 
drum)  12s.,  handles  (reverse)  4h.  6tl..  reverse  driimM,  No.  I,  12s.  lid.  ; 
motor  ctitoiits,  No.  2,  I2s.  ;  antonuitie  circuit  breakers  £3.  3s.  each, 
canopy  switches  £1.  Itls,  resistance  lH>xes,  Nos.  I  atul  2.  £4  ;  resistance 
boxes.  N(M.  3  and  4,  £2.  .'is.  ;  <-arboii  brush  holders  £2,  2s.  eacli.  pinion 
wheels  H».  lid.,  gear  wheels  £2.  18s.  lid. 

l..evton  Council  have  nceepled  the  folloHing  tenilcrs  for  material 
re(|uired  for  the  electrical  eipiipinent  of  the  Lea  Bridge-road  Irani- 
Wiiy.  within  the  li.C.('.  area:  — 

K.  Sniitli  &  Co..  trolley  wire.  £88.  4s.  lOd.  :  .1.  Spencer  (l.ld.).  poles. 
£224.  7m.  ;  Dick.  Kerr  *'Co..  ba-ies.  tir..  £70.  I8s.  M.  ;  Turners  &■  Man 
villc,  insulator  bolts.  £!(.  H'k.  Stl.  :  Krccknell.  Miniro  &  Hosiers,  span 
brackets.  Ac.  £32.  Kis,  (Id.  :  W.  P.  Dennis  *  Co..  span  wire.  *c., £2. 14s. (id; 
W.  Woiiil  A  Co.,  hangers  and  ears,  £S.  lis. 


Dublin  Lighting  committee  have  pirovisionally  accepted  the 
tender  of  Babcock  &  Wilco.x  (at  £6.423)  for  boiler  plant  and  aeces- 
.sories.  and  that  of  the  General  Electric  Co.  for  12  months'  snjiply  of 
electricity  meters. 

Hull  Tramways  committee  has  accepted  the  tender  of  Siemens 
Bros.  Dynamo  Works  for  a  generating  set  at  £5,926.  10s.,  that  of 
Amos  &  Smith  for  condensing  plant  at  £895  ;  and  that  of  Hadfield's 
Steel  Foundiy  Co..  for  rails.  &c..  at  £1,213.  6s. 

Messrs.  James  Dunlop  &  Co.  have  placed  an  order  with  Johnson  & 
Phillips  for  supply  and  erection  of  shaft  cables  at  Boggleshole  Col- 
liery. 

Leeds  Corporation  have  accepted  the  tender  of  T.  W.  Matthews  for 
supply  of  2.200  Osram  lamps.  70  magnets  for  brakes  have  been  ordered 
from  the  Electric  Machanical  Brake  &  Engineering  Co..  at  £11.  10s. 
each. 

Messrs.  Maxwell.  .Son  &  Co..  of  Dundee,  have  secured  the  contract 
for  the  installation  of  electric  lighting  and  power  plant  at  the  works  of 
the  United  Mills  Equipment  Co.,  Tottenham. 

The  tender  of  J.  W.  Singer  &  Sons  for  the  supply  of  electric  light 
fittings,  &c..  for  the  extension  of  Bradford  Town  Hall  at  £1,749  is 
recommended  for  acceptance. 

Lochgelly  Iron  &  Coal  Co.  have  placed  an  order  with  .Johnson  & 
Phillips  for  underground  switchgear  ft>r  their  Lochgelly  pits. 

C'leckheaton  Council  have  accepted  the  tender  of  W.  T.  Glover  & 
Co.  for  440  yds.  of  cable  at  £45.  15s. 

Salford  Corporation  have  accepted  the  tender  of  the  British 
Insulated  &  Helsby  Cables,  for  the  supply  of  feeder  pillars. 

Hornsey  Council  have  accepted  the  tender  of  Charrington,  Sells. 
Dale  &  Co.  for  supply  of  Brynteg  Welsh  coal  at  £1.  Os.  6d.  per  ton. 

Burnley  Guardians  ha\"e  accepted  the  tender  of  .J.  Rawlinson  for 
the  supply  of  electrical  stores  during  the  ensuing  half-year. 

Chester  Council  have  accepted  the  tender  of  W.  Geipel  &  Co.  for 
the  supply  of  arc  lamp  carbons  at  £112.  5s.  6d. 

Rotherham  Light  &  Tramwaj's  committee  have  accepted  the 
tender  of  Jas.  Cooper  (at  £127)  for  turbo-generator  foundations. 

.Johannesburg  Corporation  have  placed  contracts  with  Reunert  iS 
Lenz  hiT  a  l.UX)  kw.  A.E.G.-Belliss  steam  dynaiuo.  balancer,  &c..  at 
£11,174,  condensing  and  exhaust  pipes  at  £2.164,  a  Babcock  boiler, 
with  superheater.  Hue  and  mechanical  stoker,  at  £3.515  ;  and  with 
.Stewarts  it  Lloyds  for  pipes  and  fittings. 

Fraser  &  Chalmers  and  the  .A.E.G.  Electrical  Co.  of  .South  .Africa 
have  obtained  an  order  for  an  electric  hoist  for  the  New  .Modder- 
fontein  Gold  Mining  Co. 

BUSINESS   NOTICES. 

Mr.  G.  Braulik  has  taken  laige  and  commodious  additional  pre- 
mises at  8.  Lambeth-hill.  London,  E.C.  adjoining  his  jiresent  offlccs 
and  warehouses. 

Karl  Oscar  Miiller  &  Carl  .Midler  (tr,ading  a.s  Charles  .\.  Muller), 
electrical  accessories  merchants,  10,  .Arcade,  Westgate,  Bradford, 
have  disscjlved  partiu-rship.     .Mr.  Carl  Muller  contiiuies. 


Sales  by  Auction.- -By  order  of  the  liipiidator  of  the  Conduit  & 
Insidatioii  Co..  Lid.  (in  li(piidation),  .Messrs.  Fuller,  Horsey,  .Sons  & 
( 'assell  will  sell  by  auction,  in  lol.s,  at  the  Cotupany's  works.  Riverside- 
ro.id,  Suiumi'rsl.iwn,  Loiulon,  S.W.,  on  Tuesday.  Nov.  3.  at  1 1  a.m., 
a  nundicr  of  machine  tools,  electric  motor.s.  shafting,  belting,  Ac; 
also  the  conduit  insulalion  plant  and  the  slock  of  sled  tubes  and 
litling.s,  cast-iron  jiuiction  boxes,  porcelain  linings  and  other 
accessories,  general  slor.'s.  ..tc.  Included  in  the  sale  arc  ccrlain 
Idlers  patent  for  the  manufacture  of  conduit  insidalion  and  close 
joint  tubes.  Further  particulars  arc  given  in  an  advertisement. 
Catalogues  from  the  liquidator  (.Mr.  C.  .1.  .March.  C..\.,  .Messis.  W.  B. 
Keen  &  Co.),  23.  yueen  \'icl<>ria-street.  E.C.;  .Mes.sr.s.  Rehder  &  Higgs, 
solicitors,  29,  Mincing-lane,  K.C.;  or  of  the  auctioneers,  11,  Billiter- 
s(piare,  K.C. 

.Messrs.  Home  &  Co..  8.  I  Vlahay -street.  Storey's  (iate,  S.W.,  will 
sell  by  auction  at  the  Royal  .Arsenal,  Woolwich,  on  22i»l  insl..  at 
1 1  a.m..  some  lui.serviceable  and  obsolete  stores,  inehuling  ipiantities 
of  brass.  eop|ipr.  giuiinelal.  ziiu'.  platinum,  alutniniuin.  electric  cable 
and  lamps,  tdegr.ipli  iustnitncnls.  \c.  Lois  may  b,-  viewed  at  the 
Koval  .Ar.seiial,  Woolwich,  on  the  three  days  preceding  and  on  the 
iMiiiiiing  of  .sale.  Catalogues  from  the  War  Oflice.  Wliilehall.  the 
Ordnance  Oflice.  Tower,  and  the  Ordiiaiu-e  Otliee.  Koyal  .Arsenal. 
Woolwich.      I'lMther  partieidars  are  given  in  iui  advert i.seinenl. 

Patent  Development  The  proprietor  of  I'atent  \o.  11.058.  1906. 
i.laliiii;  I..  liiipiiiM  nients  in  Klectrie  Circuit  breakers  "  is  desirous 
of  iiegoliating  with  eli^ctrical  engineers  with  the  view  of  granling 
licences  imder  the  j'atenl.  .Applications  lo  .Messrs.  Lloyd  \\'ise,'i;  Co., 
Ki.   l.iiKMln's  Inn  liclils.   I.i.ndiin,' W.C. 
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Factory  Site  for  Sale. — Messrs.  Grcoii  &  Son,  nuct  ioncors, 
liiive  iiri  oxtonsivo  siU-  (alxmt  3j  acres)  elo.se  to  a  railway  statiim, 
and  suitable  for  the  erection  of  engineering  works,  to  be  let  on  build- 
ing lea.se.  The  site  is  outside  the  L.C.C.  area.  Further  particulars 
from  Mes.srs.  Green  &  Son.  7"J.  Kingst..  Hammersmith.  London.  \V. 
See  an  advertisement. 

A.M.E.  Posters. — In  calling  attention  to  .Mr.  .MacBcan's instructive 
series  of  posters  in  our  last  issue  we  ventured  the  opinion  that  there 
was  a  .slight  "  flaw  in  the  indictment,"  inasmuch  as  one  of  the  men 
engaged  in  the  apparently  unsuccessful  etVort  to  start  the  engine 
appeared  to  us  to  lx~  pulling  the  wTong  way.  Mr.  Mac  Bean  denies  the 
soft  impeachment,  and  writes  to  us  as  follows : — ■ 

SiE, — Will  you  kindly  iiermit  me  to  correct  the  impression  ymi  h  ivc 
gained  from  the  photograph  of  my  jioster  (which  you  are  good  enough  to 
reproduce  in  your  issue  of  Oct  2)  that  the  men  are  opposing  cacli  other  in 
their  endeavour  to  turn  the  gas  engine  wheel.  In  the  full  size  pictur"  il  is 
ipiite  evident  that  they  are  all  trying  to  move  the  wheel  in  one  direction  : 
the  fat  man  in  the  foreground  bringing  his  weight  to  bear  downwards  on 
the  rim  whilst  the  gentleman  with  the  oilran  is  lifting  ujiwards  on  the 
opposite  side.  The  positions  of  the  other  men  arc  quite  clear. — ^'ours 
truly,  L.  C.  JIacBkan. 

VVc  can  only  say,  with  fidl  admiration  tor  .Mr.  MacBean's  good 
work,  that  the  fellow  with  the  oilcan,  if  he  is  pulling  the  right  way, 
is  a  malingerer,  and  it  is  good  for  him  that  the  man  with  the  fero- 
cious moustachios  cant  .see  him,  or  his  gall  would  rise,  we  arc  sure. 
at  the  "  inequality  of  effort."' 

CATALOGUES.  &c. 

Vonduils. — Simplex  Conduits  (Ltd.),  Gani.son-Iane.  Birmingham, 
and  113-117.  Charing  Cro.ss-road.  London.  W.C..  have  a  further 
section  (T)  of  their  main  catalogue  ready.  This  is  devoted  to  conduits 
and  fittings.  The  reputation  of  the  company  in  the  conduit  busi- 
ness is  so  well  and  « idely  known  that  it  is  scarcely  necessary  for  them 
to  state  that,  though  material  reductions  have  been  made  in  the  price 
of  both  conduits  and  fittings,  frequently  amounting  to  20  per  cent,  f^r 
raf>re.  the.se  reductions  have  not  been  made  at  the  expense  of  the 
quality  of  manufacture,  which  still  maintains  the  11  years'  reputa- 
tion the  company  have  made  for  themselves  as  the  leading  conduit 
makers  in  this  country.  A  featiue  of  the  new  list  is  the  inclusion  of 
prices  of  galvanised  materia)  throughout.     The  company  state  : — 

The  inrreasing  tendency  of  modern  i)raotice  towards  the  use  of  higher 
class  material  in  installation  work  has  led  us  to  believe  that  we  are 
justified  in  offering  galvanised  material  at  but  a  small  percentage  increase 
on  the  i-ost  of  ordinary  enamelled.  The  general  arrangement  of  the  new 
catalogue  follows  closely  on  what  is  now  recognised  as  being  the  best 
method  of  pricing  out  in  clear  and  concise  manner  conduits  and  various 
fittings.  The  large  number  and  sizes  of  accessories  makes  it  dilficult  to 
incorporate  these  in  such  a  manner  as  to  enable  the  buyer  to  find  exactly 
what  he  retpnrcs  with  a  minimum  of  trouble,  and  to  avoid  confusion.  To 
further  facilitate  this,  however,  a  somewhat  novel  innovation  has  been 
made  by  means  of  illustrating  all  sizes  of  each  fitting  v/ith  a  composite 
half-tone  block. 

Iiargi^  extensions  are  being  made  l>oth  at  Garrison-lane  works  and 
the  vjirioiis  branches  of  the  Company,  so  that  delivery  is  being  facili- 
tated to  an  even  greater  extent  than  has  hitherto  been  the  case. 
Most  of  the  material  shown  in  the  catalogue  can  be  obtained  from  stock 
at  any  of  the  stores  at  the  company's  branches,  agencies  or  wholesale 
suppliers,  but  such  material  as  is  not  stocked  at  these  places  can  be 
obtained  imniefliatcly  direct  from  the  works. 

Cluntcr  Fining!. — The  grouping  of  incandescent  electric 
lamps  for  concentrating  the  lighting  effect,  as  an  eeonf>mieal  .saving 
over  individual  holders  distributed  over  a  given  area,  and  as  a  means 
of  giving  a  more  pleasing  effect  on  account  of  the  artistic  possibilities 
of  such  grouping,  has  long  been  a  favourite  field  for  illuminating 
engineers.  The  general  usage  is  to  provid<!  a  central  stem  for 
supporting  the  ti.xture  and  enclosing  the  leading-in  wires,  and 
terminating  at  the  point  of  distribution  of  light  in  a  body  or  bo,\  ball. 
From  this  project  nipples  or  arms  to  receive  the  lamp-liolders.  This 
device  necessitated  .separate  wiring  for  each  holder  and  soltlcring  the 
connections.  The  li<-njainin  Electric  (Ltd.).  of  1a.  Kosebery- 
avenue,  Lonilon,  K.C,  have  brought  out  a  new  line  of  clust<'r  liftings 
and  lighting  specialities,  the  special  feature  of  which  is  the  "  wireless  " 
principle  which  eliminat'js  all  scparatt;  wiring  connections  to  the 
lamp-holders. 

The  Benjamin  wireless  cluster  fitting  consists  primarily  of  a  body  shell 
with  deta<-hablc  l>ack  for  supporting  cluster  to  stem  or  attachcrl  direct 
to  surface.  Complete  lamp  holilcrs  of  a  special  design  are  permanently 
attached  to  the  body  shell.  These  holders  ;ire  connected  internally  by 
connecting  conductor  rings  carrying  binding  screws  for  attaching  leads 
from  the  live  circuit,  the  whole  device  combining  simplicity  with  utility 
and  cffi<ienoy.  The  type  known  as  "  Holophane  arcs  "  consists  of  cluster 
body  with  from  three  to  six  holders,  supported  from  the  ceiling  by  either 
bras)  stem  or  chain,  and  is  equipped  with  holophane  prismatic  refiectors 
and  shades. 

Mr.  C'has.  F.  Trippe.  3fi,  Brooke-street,  Holborn,  London,  E.C.,  sole 
agent  for  the  United  Kingdom  for  the  Benjamin  devices,  has  fitted  up  an 
artistic  show  room  at  Brooke-street  for  displaying  a  complete  line  of  the 
various  types  of  cluster  fittings  installed  as  in  actual  use. 


"O.  <(■  P."  Sliding  /Jonrrf.— The  "  ()■  &  I',"  K<lucational  Co.. 
W'althamstow.  are  issuing  particulars  and  prices  of  model  1)  of  their 
improved  single  sliding  and  hilding  board,  whicii  the  company  state 
is  usefid  in  re|iroducing  working  plans,  elevations  and  sections  pre- 
jiared  by  the  drawing  oltice  staff  for  the  guidance  of  those  engaged  in 
the  actual  production  in  the  factory  or  works.  It  is  claimed  that 
working  drawings  may  be  readily  produced  in  the  drawing  office  in 
chalk  or-  coloured  crayons  on  the  leaves  of  the  board,  which  arc  easily 
detached  and  placed  in  position,  that  the  eight  surfaces  of  the  board 
are  easily  accessible  for  inspection,  and  allow  of  the  preservation  of 
the  contents  as  long  as  rci|uired.  that  the  leaves  may  be  moved  from 
one  slide  to  another  as  rcciuired.  and  any  number  of  additional  leaves 
(inner  or  outer)  may  be  provided. 

I'roli'cUve  Apfard'iti'. — From  the  General  Fleclric  Co.  we  have 
received  a  pamphlet  (\o.  .\  l.'il*')).  devoted  to  tension  limiters  and 
lightning  arresters  for  direct  and  alternating  cinrents.  The  dangers 
to  electrical  jilant   with  overhead  wire  or  underground  cable  trans- 


CoMBiNKD  Lightning  Arkksteb  and  Tension  Limitbk. 

mission,  owing  to  rise  of  potential,  are  well  known,  and  it  is,  therefore, 
essential  that  costly  electrical  machinery  should  be  protected  against 
damage  and  breakdown  from  this  cause.  The  company  have  in- 
chidecl  in  the  pam|)hlet  illustrated  particulars  and  prices  of  a  com- 


O.K.  Arrester  on  Thbee-Phase  Overhrad  System. 
l>Icte  line  of  protective  apparatus,  which  they  claim  represents  the 
latest  experience  and  most  up-to:date  ])ractice.       W'c  illustrate  a 
combined  lightning  arrester  an<l  tension  limitcr  (lyjie  t).K.).  and  also 


Magnetic  Blow-odt  Ai^'aratus, 

the  same  tyi)c  of  arrester  ona3-phase  overhead  line  of  (!,(>(  HI  volts  ttn- 
sion  l«-tween  phases.  VVc  also  give  an  illustration  of  a  magnetic  blow- 
outarrcster(tyi)e().K..\l.)  for  direct  currc^nt  circuilsiip  to  1,(100  volts. 
Electric  Power  Plaiits.  —  Klectroniotors.  Ltd.,  Openshaw,  Man- 
chester, are  issuing  a  novelty  in  the  shape  of  a  pictorical  indi  .\ 
to  their  catalogues,  which  consists  of  a  number  of  folding  pages  in  a 
neat  cover.  By  means  of  a  tab  the  whole  of  the  pages  are  readily 
exposed  to  view.  Each  page  is  devoted  to  some  special  manufacture 
of  the  company,  reference  being  given  to  the  section  of  the  catalogue 
from  which  further  particulars  can  be  readily  obtained.  The  com- 
pany are  specialists  in  the  manufacture  and  installation  of  electric 
power  plants  in  factories  and  works,  and  the  present  pamphlet  gives  a 
number  of  striking  illustrations  of  the  various  industrial  applications 
of  electric  power. 
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Flame  Arc  Lamps. — The  Gilbert  Arc  Lamp  Co.,  Chingford. 
Essex,  have  issued  a  new  price  list  of  flame  arc  lamps.  Three 
types  of  the  well-known  Gilbert  tiamc  arc  are  made,  and  the  list  gives 
representative  views,  particulars  and  prices  of  each  of  these  types, 
together  with  instructions  ;is  to  trimming,  &c.  The  list  also  gives 
prices  and  ])articulars  of  carbons,  globes,  line  resistances,  choking 
coils  and  transformers,  together  with  illustrated  particulars  and 
prices  of  the  company's  enclosed  lamps.  Now  that  the  winter  light- 
ing .season  is  upon  us  electrical  contractors  will  require  to  consult 
such  lists,  and  copies  will  be  forwarded  by  the  company  on  request, 

Prescof  Sp'xialitie?. — The  British  Insulated  &  Helsby  Cables 
have  just  issued  the  following  leaflets: — P.  59,  on  aluminium  wires, 
strip  and  sheet  ;  P.  60,  on  tran.sformer  fuse  boxes  (illustrations  are 
given  of  a  standard  design  for  concentric  cables,  capacity  25  amps, 
20,000  volts)  ;  P.  61,  which  gives  illustrated  particulars  of  terminal 
boxes  for  three-core  cables  :  P.  62,  relating  to  tramway  section  Ijoxes  ; 
P.  63,  giving  particulars  of  Frieker's  maximum  demand  indicators  ; 
and  P.  67,  on  aluminium  joints. 

BANKRUPTCIES,  LIQUIDATIONS,  &c. 

At  Bradford  County  Court  on  Wednesday  the  public  examina- 
tion took  place  of  Wm.  T.  Garnett,  cable  manufacturer,  &c. 

Debtor's  gross  habilities  were  £94,942.  5s.  Id.,  of  which 
£31,329.  16s.  lOd.  was  expected  to  rank  ;  assets  (less  preferential 
claims  of  £257.  2s.  5d.)  estimated  at  £8,129.  5s.  9d.  Deficiency 
£23,200.  lis.  Id.  Under  the  will  of  his  father  debtor  became  entitled 
to  one-half  share  of  the  real  and  personal  estate,  so  that  he  received 
about  £120.000.  While  in  partnershiji  with  his  brother  as  worsted 
spinners  at  Barkerend  Mills  he  lost  about  £40,000.  The  business  was 
abandoned  in  1895,  when  he  was  worth  about  £50,000.  He  sulisequently 
became  interested  in  other  businesses,  and  in  Sept.,  1902,  he  ein- 
baciked  upon  the  business  of  a  cable  and  wire  manufacturer,  but  that 
also  did  not  flourish.  The  non-success  of  the  latter  business  was  largely 
due  to  the  fall  in  the  price  of  copper.  In  the  last  13  months  he  lost 
£8,000  in  the  business,  that  being  caused,  in  addition  to  the  fall  in  the 
price  of  copper  of  about  50  per  cent.,  by  the  stock  having  been  too 
highly  valued  previously.  He  left  the  stocktaking  to  his  managers, 
and  he  was  of  the  opinion  that  they  had  worked  on  too  high  a  rate. 
From  June,  1904,  to  Feb.  14  last  he  had  a  Mr.  Stell  as  partner  in  the 
cable-making  underttiking,  but  he  introduced  no  capital,  and  when  the 
partnership  was  dissolved  received  no  payment.  In  May  last  he  had 
a  cheque  dishonoured  at  tfie  bank,  but  he  did  not  then  regard  the 
matter  as  of  serious  consequence  and  did  not  know  that  he  was  insol- 
vent. He  knew  about  the  fall  in  the  price  of  copper,  but  he  had  no  idea 
that  they  had  been  so  heavily  hit.  He  paid  the  amount  of  the  cheque 
by  depositing  some  goods.  After  the  cheque  had  been  dishonoured 
lie  ordered  from  Messrs.  Frederick  Smith  &  Co.  large  quantities  of 
goods.  Between  .lune  5  and  30  they  delivered  £400  worth  of  goods, 
and  on  July  2  and  3  another  £61  worth. — Examination  closed. 

Claims  against  Walter  Wardle.  electrician,  \i.  Osborn-road, 
Levenshulme,  are  to  be  sent  by  Oct.  17  to  Mr.  J.  G.  Gibson,  Byrom- 
etreet,  Manchester. 


COMPANIES'  MEETINGS  AND  REPORTS. 

Willans  &  Robinson  (Ltd.) 

The  ordinaiy  genei^il  nicel  iiig  w;is  held  on  Tuesday,  under  the  presi- 
dency of  Mr.  M.MiK  KoDiNsoN,  M.Inst.C.E. 

The  SEtM'vETAKV  (Mr.  C.  S.  Es.sex)  having  read  the  notice  calling 
the  meeting. 

The  CHAIRMAN  saiil :  I  am  glad  to  be  able  to  tell  you  that  the 
prosperity  of  the  business  of  Rugby,  notwithstanding  very  adverse 
condition.^  of  trade,  has  been  well  maintained.  The  prolit  made  for 
the  half-year  is  almost  exactly  the  same  as  for  the  corresponding  half 
of  1907.  '  Nevertheless,  the  warning  given  in  one  ot  the  paragraphs  of 
the  directors'  report  must  not  bo  ignored.  The  times  are  very  dilii- 
cult  and  the  future  is  hard  to  foresee.  Demand  is  small,  competition 
is  great  and  prolits  are  cut  to  the  lowest.  Our  best  customers,  the 
munici|ialities,  are  rcslrii'ting  their  cnterprisfts,  partly,  as  reg.irds 
electric  lighting,  owing  lo  the  introduction  of  the  metallir  lilainrni 
lamp,  which  uses  so  much  less  current  than  the  old  cailion  l.im|is. 
Ue<luec'l  cost  to  the  consumer  will  doubtless  be  followed  by  a  great 
extension  of  elec^tric  lightintr,  wIioti  more  plant  than  ever  will  be 
wanted,  but  for  the  present  there  is  an  unilovdiled  check,  which  acls 
unfuvouralily  upon  the  most  important  .secliipii  of  our  business,  the 
manufacture  of  steam  tui bines.  NeverthelcMS,  we  have  a  large 
number  of  important  orders  lor  turbines  on  liaiid,  while  tluM'IToi  Is  to 
extend  the  scope  of  <iin-  business  by  cautiously  taking  up  new 
classes  of  work  arc  bcgiiniing  to  boar  fruit.  The  Diesel  engine 
work  is  now  considerable  enough  to  be  a  welcome  element  in 
meeting  our  general  charges,  and  if  it  cainiot  be  said  vet  that 
it  does  nuicli  more  than  this,  the  margin  betwc^cn  cost  and  price  is 
increasing,  anil  we  are  justified  in  lonkinK  for«ind  to  n  vahwiMi'  b\isi 
neSB.  Orders  for  i;oridcnsing  plaiil'i  (indcpriidcnl  of  erigirii'-.  or-  tur- 
bines) are  idso  beginning  to  lorrn  an  irniiur  taut  section  of  our  laisiness 
— n  section  onlirely  created  within  the  last  two  or  throe  years.  There 
is  little  in  the dul ails  of  the  aceoinits  to  note. 

Ri'gnrds  our  l^iieeii's  Ferry  eslablishmelil,  it  was  ficcidcd  after  care- 
ful consider  at  ion  thai  the  works  should  not  be  kept  open  beynrrdlhe 
present  autururi       It  is  Ir  ue  that  the  lo-s.^es  shown  irr   recent  y<ais  are 


onlyjuominally  due  to  the  works  being  open,  for  the  loss  is  no  more 
than  must  be  faced  whether  the  works  are  closed  or  open.  There  has 
been,  however,  a  large  sum  locked  up  in  working  capital  which  could 
othei'wise  have  been  profitably  employed  at  Rugby.  This  has  convinced 
us  that  the  time  for  more  drastic  measures  had  come.  The  works  were 
offered  for  sale  by  auction  on  Sept.  16,  when  the  reserve  was  not 
reached.  We  hoijo  for  better  things,  however,  from  the  negotiations 
which,  as  usual  m  such  eases,  the  auction  has  brought  about. 

I  am  sure  .some  of  the  shareholders,  in  view  of  the  difficult  times, 
would  have  preferred  to  see  a  smaller  dividend  on  the  ordinary  shares, 
or  even  none  at  all.  But  with  new  profits,  more  than  sutfieient  for 
the  purpose,  with  a  fair  amount  of  pre  fit  already  carried  forward,  and 
with  expectations  no  doubt  rai.sed  by  the  steady  jir-ogress  of  the  last 
half-jears,  it  seemed  to  us  that  it  was  unfair  to  suddenly  cut  down  the 
dividend  upon  which  many  no  doubt  had  reckoned.  I  now  move  the 
adoption  of  the  reirort  and  accounts. 

Mr.  WRAGCj  (a  shareholder)  seconded  the  motion. 

Sir  GILBERT  A.  CLAYTON  EAST  .addressed  the  meeting  at  some 
length,  criticising  the  constitution  of  the  board,  certain  items  in  the 
accounts,  and  the  management  and  tirraneial  position  of  the  company. 
He  concluded  by  moving,  as  an  amendment,  "That  no  dividend  be 
paid  upon  the  ordinary  shares,  and  that  £3,500  be  transferred  to 
reserve  account,  to  be  invested  in  secuiities  outside  the  business." 

Mr.  ADAMS  seconded. 

The  CHAIRMAN  replied  to  the  various  points  raised  by  Sir  G. 
Clayton  East,  and  said  the  solicitor  had  expressed  the  opinion  that 
the  latter  part  of  the  amendment  was  out  of  order.  The  amendmant 
that  no  dividend  be  paid  was  put  to  the  meeting  and  deelareil  lost.  The 
original  motion  was  then  declared  carried  mm.  con.  The  half-year's 
dividends  to  .Tune  30  at  the  rate  of  6  ])er  cent,  on  the  preference,  and 
at  the  rate  of  10  per  cent,  on  the  ordinary  shares,  were  approved, 
and  a  vote  of  thanks  to  the  chairman  and  directors  terminated  the 
proceedings. 

VICTORIA  FALLS  POWER  CO.  (LTD.)— The  directors'  report  from  the 
in(or]ioi:ition  of  the  company  to  Dec.  ?>\  last,  states  that  a  protit  and  loss 
account  has  not  been  inchrded  because  the  year  1907,  and  also  the  current 
year,  are,  and  will  be,  occu])ied  by  the  work  of  construction,  diu-ing  which 
interest  on  the  preference  shares  is  paid  by  the  British  South  Africa  Co. 
The  surjilus  of  revenue  over  exjicnditure  (£36,686)  is  carried  forward.  The 
steam-driven  electric  power  plant  (of  5,000  h.p.)  purchased  from  the 
ticneral  Electric  Power  Co.  was  in  full  work  during  the  jieiiod  under 
review  and  earned  satisfactory  profits.  The  suiijily  of  the  Witwatersrand 
market  continue  to  f>c  the  first  object  of  the  company.  It  was  decided  to 
erect  a  new  8,000  H.p.  station  at  Brakpan  and  a  second  station  of  16,000 
H.p.  capacity  at  the  Simmer  Pan,  near  Cenniston,  An  agreement  for  an 
ample  supply  of  water  has  been  obtained  on  favourable  terms  and 
adequate  facilities  for  the  delivery  of  coal  by  rail.  Snti.sfactory  progi-ess 
has  been  made  in  the  construction  of  the  new  plant.  Applicatiim  is 
being  made  to  the  Transvaal  Legislative  Council  for  a  ))rivatc  Bill,  to 
enable  the  company  to  take  advantage  of  the  facilities  which  acipiired 
under  its  agreement  with  the  A'erceniging  Estates  and  Messrs.  Lewis  & 
Marks,  in  cormection  with  the  erection  of  a  power  station  at  Vereeniging. 
on  the  Vaal  river.  The  anticipation  that  the  earnings  from  the  existing 
station  of  the  General  Electric  Power  Co.  would  cover  the  genei'al  expenses 
iluring  the  ])eriod  of  construction  has  been  firlly  realized.  These  earnings, 
with  those  of  the  Rand  Central  works,  have  enabled  the  company,  even 
ihrriuji  the  construrtion  jicriod,  to  accunirdatc  a  substantial  fund  avail- 
iiblc  for  the  general  purposes  of  the  conipany. 


CITY  NOTES. 


UEHORANDA  (Oct.  8).— Bank  rate  2A  pQT  cent,  (since  May  28,  1908) 
Price  of  silver,  23[;;d.  per  oz.  Consols  84};;  -SS,',-.  for  money  and 
85i-85|  for  account.  Consols  Pay  Day,  Nov.  5  ;  Stock  and  Shares 
(Continuation  Days,  Oct.  13  and  27;  Ticket  Days,  Oct.  14  and  28; 
Pay  Days,  Oct.  15  ruid  29. 

Pricks  op  Mktai.s  (London).  —  Copper,  c.ish,  59if  ;  three 
morrths,  60.\.  Lmd,  finglish,  13;  — 14;  foreign,  13.i— 13V.  impeller, 
forcigir,  19;i'~— 20.f  Tm,  English,  133—135:  Fine  Foreign  ea.«h,  1343, 
three  inonths,  1J5|'.     Iron,  Cleveland,  cash,  arrd  tineo  months,  50;7A. 

ANGLO  AMERICANTELEORAPHCO.(LTD.)-Thedircctoishaveresi)l\cil, 
after  pl.icing  ffi.COO  to  crrdit  of  rcncw.d  fund  ,  to  ileclar-0  an  irrterim 
dividerrd  for-"  the  (piartcr  ended  Sept.  30  of  16s.  per  cent  on  the  ordi- 
rrarv  slock  and  £1.  lOs.  jifr  cent,  on  tire  pi-efcried  slock  (lc.«.s  tax)  pay- 
able on  Nov.  2. 

CENTRAL  &  SOUTH  AMERICAN  .TELEGRAPH  CO.— This  company  has 
ih'clar-cd  a  (piarlerly  diviilcnd  of  IJ  pcrcerrl.  for  the  (prartcr  ended 
Sept.  30  (partly  cslir'nat<!(h.     The  sirr[>ius  was  $L>0,93?. 

ERNEST  SCOTT  &  MOUNTAIN  (LTD.)  -The  report  for  tlie  year  cuilod 
.hnic  ,W  sl.-ilrs  l!ial ,  iilln- (lrdu(.|irrg  all  ruarrufacluring  lurd  ivgoney 
i-hargrs,  ||„.  prc.fil  rs  I'lO.lOl. 

STOCK  EXCHANGE  NOTICES  Tlio  Slock  Exchange  committeo  have 
granted  ipiulalions  lo  a  tin  llier  issue  of  1,804  i'lO  fully  pai<l  shares  of 
tire  himirk^hin  Tnnmnajs  Co  ,  a  lurlhcr  i-sne  of  »90i),000  $100  7  per 
cent,  irrrrrulalive  pi-eferenci- slock  of  thi'  .Mi.iiiiiii  /.iijlil  ,{■  J'on'i  i-  Co. 
(/.(</.'  and  £240,000  £100  lirsl  nuutgage  6  |>er-cenl.  35  year  siukirrjc 
lurrd  gold  corrporr  liorrds  of  the  ll'-''  k'ont-  iini/  I'oin  r  <(•  /,ii//i(  Co.(l,ttl.). 
The  commillee  have  bceir  ii.sked  lo  allow-  Jt70j,000  fully  arrd  partly 
(i'.'iO  per  cerrl.)  paid  5  per  ccrrl.  mor-lg,.|ge  deberilirre  stock  of  llio 
llrili'h  .t/iiiiiiimini  ( 'c.  i /./•!.)  lo  beiproli.il. 

SUBMARINE  CABLES  TRUST,  The  coupon  due  orr  IhelSllr  insl.  will 
bo  paid  by  Me.'.srs.  (ilyn,  Mrlls  &  Co., 67,  Londiard-slicot,  E.O. 
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ELECTRIC  TBAHWAY  AND  RAILWAY  TRAFFIC 
RECEIPTS. 


Line 


Abcrdoon  OorponUoB 

Alrdrlo  

An^lo- Argentine 

Ayr  OorporatioD 

Bakat  St.  i  Waterloo  Bj... 

Bamsloy- 

Barrow  

Bath  Kloctrlo  Tramd,  Ltd.. 
Birkenhead  Corporation  .. 
Birmingham  Corporation.. 

Birmingham  •&  Mid 

Blackburn  Corporation 

Blackpxil  Corporation 

Blackpool  and  Fleetwood.. 

Bolton  Corporation 

Bombay     

Bournemouth  Oorpotatlon. 

Bradford  Corporation 

Brighton  CoriKiratlon    

Bristol  Trams  &  Carriage.. 

Buruloy  Corporation 

Burton  Corporation    

Bury  Corporation  

Calcutta  Tramways  Co 

Camborne-Redruth    

Cardiff  Corporation  

Cavebill 

Central  London  Railway  ... 
Charing  C.,Eu8ton>&H'8t6ad 
Chatham  i  DUt.  Lt.  Rys.... 
City  &  South  London  Bly... 

City  of  Birmingham  

Colchester  Corporation 

Cork  Klectric  Trams  Co.  ... 

Croydon  Corporation     

DeTOoport  &  Dist.  Trams... 

Dover  corporation 

■  Dublin  &  Lucan  Railway... 

Dublin  United 

Dudley-Slourbrid^je    

Dundee  Corporation 

East  Ham  Council 

Exoter  Corporation 

Falkirk  and  District  

Oateshead  &  Dist.  Trams... 

Glasgow  Corporation 

Qlosaop 

Oravesend — Northfleet 

Great  Northern  &  City  Bly.. 
Gt.Northern,  Piccadilly, &c 
Greenock  &  Port  Glasgow... 

Hartlepool  Tramways    

Bastings  Elec.  Trams  Co.... 

Bong  Eong  

liudder~liild  Corjm 

Bull  Corporation 

nford  District  Council  

Ilkeston  District  Cooncil ... 

Ipswich  Corporation 

Isle  of  Thanet  Co 

Jarrow   

Eeighley  Corporation    

Eidderminst«r  ic  District... 
Eilmamock  Corporation  .. 
Lanarkshire  Trams  Uo.    ... 

Lancashire  United 

Leamington 

Leeds  Corporation 

Leicester  Corporation    

Leith  Corporation  

Lincoln  Corporation  

Liverpool  Corporation  

Liverpool  Overhead  Bly.  ... 
*London  ('ounty  Council  ... 

London  United  

Lowestoft 

Maidstone  Corporation 

Manchester  Corporation  ... 

Mersey  Railway  

Merthjr 

Metropolitan  Dist.  Railwa> 
Metropolitan  Elec.  Trams... 

Mlddleton 

Nelson  Corporation    

Newc-tstlc-ou-Tyac  Corp. ... 

Newport  (Mun.)  

Northampton  Corporation . 
Oldham.  Ashton  &  Hyde... 

Oldham  Corporation  

Perth  (N.D.)  Corporation  ... 
Perth  ( W.A.)  Elec.  Xrama... 

Peterborough   

Portsmouth  Corporation  ... 

Potteries    

Preston  Corporation 

Botberham  Corporation   ... 

Bothcsay  

^alford  CorjMjratiou    

Bheerncss  

Bheffletd  Oorporation 

Singapore  Trams  

Sooth  Metropolitan    

South  Staffs 

Southend  CorporaUon  

SoutbjKtrt  Tramways 

ttaljb(lB».IIj<lr,A.v,-.,Jt.Bd. 
Sunderland  ('orporation  ... 

Sunderland  District  

Swansea  Trams  

Swindon  Corporation    .... 

Taunton    

Tynemouth  and  District  ... 

Tyneside  Trams  Co. 

Wallasry  District  Council... 

Walsall  C.Tpn 

Weston-sui«cr-Mare    

Wolverliatuptou  Co 

Wolverhampton  CV>rpn 

» Worcester 

Wrexham 

Yorkshire  W.B.  Tram* 

Yorkshire  Woollen  District. 


Week 

ondod. 


Sept.  30 
„  Si 
„  3U 
3 
3 
35 
26 

i 

,i        3 
Sept.  18 


Oct. 


Sept. 


Oct. 


Oct.      3 

,1       * 
Sipt.  10 
3U 


Oil. 


3 

1 

2 

n  3 

..  * 

>■  * 

.1  3 

■■  3 

..  3 

Sept.  35 

Oct.  3 

..  3 

..  1 

■•  < 

Sept.  25 

,.  31) 

Oct.  1 

Sept.  25 

OcC     8 

Sept.  25 

„      30 

Oct.       3 

2 


Sept. 

Oct. 

Sept. 

Oc". 

Sept. 

oJt. 


3 

3 

3 

Sept.  96 

30 


Oct. 


Sept. 


!S 
3 

1 

Sept.  30 
..  25 
..  26 
3 
3 


Oct. 


Oct. 


OcU 


Sept.  26 
Oct.  t 
Sept.  26 
Oct.  3 
3 
3 


Sept.  25 
Oct.  3 
Sept.  25 

..  25 
3 
3 
3 

»  2 
S-ept.  25 
Oct.  4 
Sept.  3t' 
Oct,  2 
Sept.  25 
Oct.  3 
Sept.  26 

„  30 
Oct. 
Sept. 
Oct- 
f^pt. 
Oct. 


1 

25 

6 

23 

4 

3 

Sept.  25 

»      25 

„      30 

.,      25 

Oct.       3 

..        4 

Sept.  30 

„      25 

„      30 

,.      25 

..      25 

30 

3 


Oct. 


.Sept. 


23 
35 

30 
25 

„  25 
Oct.  4 
Sept.  25 


s 


Ine. 

or  Dea 

(a) 


AOOBXaiTB 


No.  oil 

weeks.' 


Amonnt 


Inc.  01 
Se&  (a) 


£ 
1,443 

its 
34,742 

306 
3,130 

177 

272 

836 
1,133 
8,6^1 

837 


797 
2,479 
l«37,025 
1,762 
6,052 
1.U13 
5,270 
1,35» 

292 

1,348 

r52,87i; 

ISU 

2,210 

78 

8,331 

3,4011 

959 
3,926 
2,733 

220 

450 
1,612 

461 

117 
5,613 

887 

1.237 

961 

360 

l',078 

19,248 

127 

231 

1,368 

5,33U 

505 

262 

1,201 

17,626 

1,703 

2,47a 

470 

151 

457 

ej6 

109 

"io5 

166 
1,420 
1,423 

179 
6,435 
2.305 

683 

IM61 

1,374 
36,905 

7,572 

225 

227 

16,366 

1,9.58 
221 

9,602 

6,488 
3iO 
140 

3,959 
703 
484 
573 

3.083 
166 

1,312 
139 

3,137 

l,78i 
746 
632 
174 

5,122 
CO 

5,825 
$8,7ii7 
6D(. 
885 
473 
299 
818 

1,345 
50O 
98:! 
146 
46 
325 
433 
962 
566 
162 
416 
873 
332 
128 

1,340 
SOo 


£ 
33 

7,433 

16 

616 

9 

6 

94 

30 

380 

26 


13 

303 


+  M.307 


39 
268 
120 
33 
19 
26 
237 
B35a 
28 
131 

3,019 
760 
168 
80 
325 
20 
70 


9 
1,149 

76 
66 
17 
33 


441 

7 

37 

321 

990 

1(>7 

60 

7 

t986 

116 

36 

8 

2 

41 

67 


37 
10 
86 
17 
3 
426 
77 
25 

769 
108 

3.947 
844 


912 

24 

8 

1,510 

1,032 

59 

130 
36 
36 
81 

112 

17 

31 

2 

119 

172 
36 
10 
60 

397 
6 

101 
$618 
40 
47 
22 
52 
34 
12 
42 
36 
39 
1 
32 
24 

128 
II 
80 
39 


+ 
+ 
+ 
+ 


17 
126 


1 

27 

36 
26 
26 
26 
45 
1 
27 

)27 
14 
40 
27 
38 
14 
14 

1139 
14 
38 


13 
13 
38 

{20 
27 


18 
39 
38 
14 
14 
38 
38 
U 
40 
27 
37 
26 
36 
37 


38 
2C 
39 
39 
38 
36 
14 
1120 

39 
39 

126 
39 
52 
!7 
S7 
It 
38 
14 
38 
38 

§26 
27 

§26 
38 
27 
20 
40 
38 
27 
38 
13 

i|;« 
38 
27 
38 

t28 

38 

38 

38 
127 

48 
38 


38 
13 

§26 
40 
38 
3^ 
17 
38 
38 
40 
38 


£ 

37,967 

8,504 

791,376 

8,178 

41,066 

6,806 

9,616 

39,336 

1,133 

170,336 

31,103 


797 

64,231 

>il,278,334 

47,819 

128,877 

27,389 

199,460 

1,359 

7,609 

32,785 

K666,396 

5,122 

60,111 

3,516 

103,239 

46,740 

30,677 

41,5S6 

105,769 

18,174 
39,201 
17,771 

2,'i05 
77,836 
33,391 

21,408 
23,741 

8,993 

38,606 
309,419 

6,875 

8,335 
18,117 
69,260 
20,480 

9,334 
19,459 
$314,937 
41,296 
65,301 
12,009 

3,845 
11,632 
31,328 

4,146 

4,445 
3,174 

60,687 
52,810 
6.599 
174,635 
31,874 
11,287 

416,836 

20,177 

904,023 

£03,902 

11,033 

6,562 

411,310 

2.j,988 

8,108 

126,380 

220,011 

14,008 

3,8-28 

105,116 

18,382 

12,8!li; 

32,851 

66,673 

3,289 

64,517 

4,936 

53,918 

69,226 

10,183 

16,366 

9,097 

138,916 

2,210 

166,339 

31,299 
33,760 
13,728 
11,190 
21,166 
32,962 
23,107 
36,342 

I'.'eot 

9,2C« 

6,679 
25,150 
31,295 

6,172 
17,468 
11,873 
10,99t 

3,960 
49,162 
36,169 


£ 

448 

34 

146,607 

iSO 

9,106 

384 

447 

3,31  c 

20 

6,862 

762 


+  13 

+        1.16 

+  B238,262 
2,985 


138 
466 
936 
19 
592 
1,874 

■  R3,670 

200 
224 
165 

■  3,5,358 
•      10,515 

■  1,471 

835 
1,094 

'"  735 

682 

3 

79 

23,562 

1,622 

1,401 

1,3,36 

190 

168 

5,182 

322 

1,307 

4,166 

14,515 

5,085 

1,973 

1,699 

$16,377 

107 

313 

674 

10 

304 

578 

672 

'"  322 

200 

3,199 

2,088 

344 

3,645 

10 

24 

'  9,308 
2,76i; 

97,400 
2,718 


ELECTRICAL  COMPANIES'  SHARE  LIST 


9,668 

519 

52 

£1.601 

40,521 

213 

296 

6,310 

1 ,076 

712 

440 

406 

187 

1,101 

5 

82 

1,124 

498 

62 

406 

67 

76 

1,231 

60 
701 
941 
860 
896 
6,380 
1,638 
959 

96 
767 
653 
1,077 
1,136 
288 
886 
41 
92 
17 

'l,052 


u   LAST 
S  DKHD 


NAMB. 


101  6/0 
lOi  4/6 

10  e/<o 

St.i  4J% 


ELECTRICITY  SUPPLY. 

Bonmemouth  ft  Poole  Elec,  Rnp.  Ord... 

Do.     44  per  Cent.  Com.  Pref.  

Do.    6  per  Cent.  Cum.  Second  Pref. 

Do.    4j  per  Cent.  Deb.  Slock  (red.)  .. 
tBromlcy  (Kent)  El.  Lt.  ti  Power  Sharon 

Do.  Do.  Ist  Delis. 

Brompton  ft  Kensington  Bloc.  Sup.  Ord. 

Do.     7j>erCent.  Pref. 

Central  Elec.  Sun.  CoAt  Onar.Dh.Slock 
Cbarin(!CroBs(W.End*City)El.Sup.Co. 

Do.     4J  per  Cent.  Pref.   

Do.     4  per  Cent.  Deb.  Slock  (red.) 

Do.    City  Undertaking  44%  Cm.  Prel. 

Chelsea  Electric  Snpply  Ord 

•  Di..     4)  percent.  Deb.  Stock  (red.>  ... 
City  of  Ivondon  Electric  Lighting  Ord.,, 

Do.    6  per  Cent.  Cnm.  Pref. 

Do.    6  percent.  Deb.  Stock  (red.) 

Do.     4}  per  Cent.  2nd  Deb.  Stock  (red.) 
Connlyof  Durham  Elec.  P.D.  Ord 

Do.     5  per  Cent,  non  Cnm.  Pref. 


County  of  London  Elec.  Supply  Ord... 
"        6  per  Cent.  Cum.  Pref... 


(a)  These  comparisons  are  with  the  corresponding  period  last  y«ar.      §  Pins  3  dayt, 
il  PlM  2  days.    •  Paitly  electrioei,     f  Minus  3  days      }  Minuu  2  days. 


3/6 
26 

ax 

4/6 
4/0 
6% 

4% 
iZ 

4}% 

1/6 

3/0 

4% 

2,6 

S/3 

H% 
HZ 
4J% 

4% 

4i% 

8% 

6% 

iX 

3% 

41% 

6/0 

2/6 

i\ 

6/0 

3/6 

HZ 

i% 

4/0 
0/6 

e/8| 
HZ 

2/6 
2/6 

HZ 
6/0 
2/3 

4Z 


St. 

1 
1 

St. 
St. 

10 

10 
St. 

10 

10 
St. 
St. 
St. 
St. 
St. 
100 
St. 
b 
100 1 
St. 
St.; 
St.  [ 
St. 
St. 
St. 

10 

10 

10 

10 

St. 

6 

St. 

10 

u 

St. 

6 

St. 

10 
St. 

10' 

10 
St. 

10 
St. 
St. 
St. 

1 
1 
1 

St. 
St. 

St. 
St. 
St. 

St.,'  8 
St.,  3. 

St.  I  ziz 


0/6 
4i% 

4J% 

iZ 

4% 

s/'o 

bX 
41% 

3;!! 

4% 

iX 

*x 

i'i 

2/6 

m 

6% 
6% 

6Z 

6/0 
6/0 

0/9 

*x 

4/0 

44% 

9/. 

6/. 

HX 

i'x 

6/0 

6X 
4X 
6/0 

*x 


0/6 

iiX 
3i% 
Si 


10  -Mi 
91-10 

104 -KJ 
101  —105 

«8-4J 

90  —100 
7  -8 

7  -8 

99  -102 
81-4 
4-4i 

39  -90 
PI -4 
2J-3i 

100  -lu3 
Bl-lOJ 

12  —13 
122  —125 
101  —104 
2J— 3 
32- 4 
'}-8J 
log -105 
107  — Uu 
09  -102 
4i-ei 
B  —6} 
97  —100 

6  — ej 

7} -8} 

6  -ei 

91  —97 


DIVIDEND, '•.;:«' "/?■ 

DOB.  "SUKTO 

High., 
est. 


6  17 


96  —100 
86  -90 

i-n 

4S-4i 

89  -92 

41-4} 

41-6 

106  —109 

84  —89 

94  -97 

fi-6| 

94  -96 

61-64 

68 -fl 

96  -97 

93  —95 

113-12ii 
6S-6i 

96  —98 
7i-8i 
fl-71 

88  — 8U 

i-i 

68  —72 
2i-2J 

i-i 
;;:-i4 

98-101 

iMi 

80  —83 
8-9 
5  —61 

91  -96 

1-J 
£3  -b8 
93  -96 
101-11 

81—9 

96  —88 

i-U 

38 -4J 
93  -96 
76  —78 
71  -71 
86  -88 
61  —64 
101  —101 
66  —87 

4i-4J 
fS  —102 
331-34* 
111  -114 


Mar,  Bept, 
Feb,  Aug 
Feb,  Aug 
Jan,  .July 
April,  Oct 
May,  Nov 
March .... 
Mar,  Sent 
June,  Dec 
Feb,  Aug 
Feb,  Ang 
Jan,  July 
Jan,  July 
March  .. 
June,  Deo 
Feb,  Aug 
Jan,  July 
June,  Dec 
Jan,  July 
April,  Oct 
April,  Oct 
Feb,  Ang 
M.ir,  Sept 
Jan,  July 
May,  Nov 
April,  Oct 
Mar,  Sept 
Feb,  Ang 
April,  Oct 
Feb,  Ang 
Jan,  July 


ion 
3i 


lOtJ 

9i 


loa 


.  7. 
Low- 
eet. 


1 


9 


Do. 
Do. 
Jo. 
Do. 


Do. 
Do. 
Do. 
Do. 

Do. 


3  —1 
90  —91 
91  -101 
9J-10 

90  -92 

.'-'• 

68  -61 

92  —91 

6-5J 
81  -86 

4J-61 
73  — ?S 

1  -3 

8— « 

?zK 

92  -95 
391-4  J 
lit  —70 
61  —67 
76  —78 
73  -78 

91  —93 
88  -91 


i  10 


4     6     0 


4  16 

8  11 
6  0 
4  18 

6  li' 
6  3 
6     C 

9  2 
4  13 
9  2 
6    2 


3  18 
t    0 

4  10 
4     9 

3  15 

3  17 


April.  Oct 
Jan,  July 
Mar,  Sept 
Mar,  Sept 
Jan,  July 
April.  Oct 
Jan,  July 
.Tune.  Dec 
Jan,  July 
.Tune,  Dec 
Feb,  Ang 
Jan,  July 
Feb,  Ang 
Feb,  Ang 
Jan,  July 
Mar,  Aug 
Jan,  July 
March  .. 
March  .. 
Jan,  July 
Feb,  Aug 
Feb,  Ang 
Jan,  July 
Feb  .... 
Feb,  Aug 
April .... 

Feb,  Ang 
April,  Oct 
April,  Oct 
April,  Oct 
April,  Oct 
Mar,  Sept 
Jan,  July 

Jan,  July 
April .... 
Jan,  July 
April,  Oct 
Jan,  July 
Feb,  Aug 

Feb,  Aug 
June,  Deo 
Feb,  Aug 
April,  Oct 
May,  >ov 
Feb,  Aug 
Feb,  Aug 
Feb    .... 
Jan,  July 
Jan,  July 
April,  Oct 
April,  Oct 
Feb,  Ang 
Feb,  Aug 
F'eb,  Ang 
Feb,  Aug 
Feb,  Aug 
May,  Nov 
Feb,  Aug 
Feb,  Aug 
Feb,  Aug 
Feb,  Aug 
Jan,  July   1 
Mar,  Sept  ; 
April,  Oct  I 
Mar,  Sept  1 
Mar,  Sent 
Jan,  July  ; 
Mar,  Sopt 
Jan,  July 
Feb,  Aug 
Jan,  July 
Feb,  Aug  \ 
Feb,  Aug  I 
Jan,  July   i 
Jan,  July 
Jan,  July 
Feb,  Aug. 


April..  . 
F'eb,  Aug 
Jan,  July 
Feb,  Aug 
Feb,  Aug 
Feb,  Aug 
Feb,  Aug 
Feb,  Aug 
Jan,  July 
Jan,  July 


*l' 
90} 

4i 

1051 
961 


111 


87 


2  1 


96 


96i 


911 

761 
73J 

62' 
102 
87 

Idi' 
84 


lOS 


101 


WSJ 


9;i 


Koj 
96 


"13 


Do 

Do,    41%  Deb.  Stock  (red.) 

Do.     Second  Deb.  Stock 

tFolkeslone  Electricity  Supply  Co.  Ord. 
t   Do.     6  per  Cent.  Cum.  Pref. 

Do.    4*  Ist  Deb.  Stock  (red) 

Hove  Electric  Lighting  Ord 

Kensini^ton  A  Knitjhtsbridge  Ord 

Do.     6  per  Cent,  lat  Pref 

Do.     4  per  Cent.  Deb.  Stock  (red.) 

f  Kensingtn.  ft  KnffthR.  Co.  &  Notting  Hill 

Co.  (Joint  Station)  4%  Deb.  Stock  (red.) 

Kent  Elec.  Power  Co 

London  Electric  Supply  Ord 

Do.     6  per  Cent.  Pref. 

Do.     4  per  Cent.  1st  Mort.  Deb 

Metropolitan  Electric  Sup.  Ord 

Do,     4l  per  Cent.  Cum.  Pref.  

Do.     41  per  Cent.  Deb.  Stock  1st  Mort 

Do.  31perCent.Mrt.  Deb,  Stockired.) 
Midland  Elec.  Corp.fur  P.D.lstMort.Db. 
Newcaslle  &  Dist.  Elec.  Ltg.  Ord 

Do.    4*  per  Cent.  Deb 

Newcastle  Elec.  Supply  Ord 

Do.    -6  per  Cent,  non  Cum.  Pref.  

Do.  4  per  Cent.  Mort.  Deb.  red.  1907. 
Northern  Counties  Elec.  Sup 

Do.     41  per  Cent.  Deb 

Notting  Hill  Electric  Ord 

Oxford  Electric  Ord 

Do.     4  per  Cent.  Deb.  Stock    

St.  James'  &  Pall  Mall  Elec.  Ord. 

Do.     7  per  Cent.  Pref.    

Do.  3*  per  Cent.  Deb.  Stock  (red.)  ... 
Bmithlield  Markets  Electric  Sap.  Ord... 

Do.     4  per  Cent.  Deb.  Stock 

South  london  Electric  Supply  Ord 

South  Metrop'n  Elec.  Lt.  &  Power  Ord. 

Do.     7  per  Cent.  Cum.  Pref 

t  Do.     41  Ist  Db.  Stk.  Red 

tUrban  Electric  Supply  Ord 

(Do.  6  per  Cent.  Cum.  Pref.  .... 
t  Do.  4*  per  Cent.  1st  Mort.  Deb. 
Westmiiister  Elec.  Sup.  Ord 

Do,     4lper  Cent.  Cum.  Pref.    .... 

ELECTRIC  RAILWAYS  t  TRAMWAYS, 

Baker  St.  &  Waterloo   4^  Perp.  Db.  St 

Bath  Elec.  Trams  Pref.  Ord 

Do.     5  per  Cent.  Cum.  Pref. 

t  Do.     41  l9t  Mort.  Deb.  Slock  (red.)  ... 
H'bani  &  Midland  Trams  4}  1st  Db.Btk. 

Bristol  Tramwavs  &  Carriage  Ord 

Do,     Cum.  Pref.  (fully  paid) 

Do.     4  per  Cent.  Debs 

British  Electric  Traction  Ord 

Do.     6  l>er  Cent.  Cum.  Pref. 

t  Do.     6  per  Cent.  Perpetual  Dobs 

Do.     41  per  Cent,  2nJ  Deb.  Stock  

Central  Ltind<in  Ordinary  Stock 

Do.    4  per  Cent .  I'ref.  Stock    

Do.     Deferred  Stfick    

Do.     4  per  Cent.  Debs 

Charing  X.Euflton&Ilmpstd  Per.Db.Stk. 
City  of  Birniingbani  Trams.  55;Cni. Pref. 

Do.     4  per  Cent.  1st  M..rt.  Dobs 

Citv  4  South  London  Klv.  Con.  Ord. 
Do.     6  per  Cent.  Perp.  Pref.  (1S91) 

(1896) 1'I9  —112 

(1901) 107  -110 

(1903) 102  —106 

4  per  Cent.  Perpetual  Debs '  lOO  —103 

Dublin  United  Trams.  Ord  Ill  -l^l 

Do.     6  per  Cent.  Pref. 12i-13J 

Gt.Northern  iCilyRlv.  I'ref.  Ord.  (4%)!        J-l 

0.  Northern,  Piccadilly '4  Brompton  Ord.        7^—81 
Do.     4  per  Cent.  Deb.  Stock 9i  — 91 

Hastings  &  Dint.  Elec.  Trams,  6/.  Cm.  Pf. 

.    Do.      41  Db.  St 

t  Imperial  Tramways  Ord.... 

;Do.     6  per  Ceul.  Pref.  

IDo.     41  per  Cent.  Debs.  ... 

1.  of  Thanet  B.  T.  ft  Lt.  6  per  Cent.  Pref. 
Do.    4  per  Cent.  Dob.  Stock 

Lanarkshire  Tramways  

Lanes.  Utd.  Trams  6  (  Prior  Lieu  Db.  St 

Liverpool  Overhead  Railway  Ord 

Do.    6  per  Cent.  Pref 

Do.    4  per  Cent.  Deb 

London  Viiited  Trams.  5;!;  Cum.  Pref.  ... 
Do.     4  per  Cent.  Ist  Mort.  Deb.  Block 

Mersey  Con.  Ord.  Stock    

Do.    8  per  Cent.  Perp.  Pref.  

Metropolitan  Elec.  TramwayaOrd 

Do.     Def. 

Do.    6  per  Cent.  Cum.  Pref.  

Do.    41  per  Ceul.  Deb.  Stock  

Metropolitan  lUiUuy  l-'oiisoUdateJ  

Do.    Surplus  Lsuds  Slocks 

81  per  Cent.  Preference    

S^  per  Cent.  "A"  Prelereuce  

81  per  Cent.  Convertible  Pref, 

81  per  Cent.  Debeuture  Stock 

34  per  '  >nt.  "  A  "  Ditto 

•  in  ealoniating  the  yield  allowance  baa  been  made  for  aecrned  interest  but  not  for  redemntion 
t  Ei  Dividend,  t  Ibe  London  Stock  Exchange  Cominitte  bavu  declined     (quote  Ihtse 
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H 


a 

m 
m 

694 

854 

771 

891 


»4§ 


95 


71 


101 


93i 


67i 


1018 
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EL-ECTR-IC-AJL.    CO]MI».A.lVIES'    SHAItE    LIST — Continued. 


S   DIVI- 

»    DIND 


NAUE. 


H    Last 
g  Divi- 

,S    DKBD 


NAHS. 


Price      Kate  % 
Wed.,     ViKLD- 
Oot.  7.  ED. 


DinsEaD  ! 

DDE. 


Ft. 
ft 

fct. 

St. 
St. 
St. 
St. 
St. 

e 
1 
1 

St. 


Six 

3X 
iX 

13% 

6% 

*% 

0/6 


1  0/v; 
St.  *% 

51/0 


6 

6 

Bt. 


*k 


1  l/4{ 

lI'/TJ 
l\0Pi 

e  4/0 

SI  3/0 

St.1  4»!l! 

Bl.  <« 

51  ■■ 

Bt.  « 

g    .. 

21    .. 

Bl.'  iix 

Bt.  ih 

6i  lO'O 
6:  2/6 

Bt.;  HZ 
l|l/0 

Et-i  4i3; 

10/9? 

1  0/7  J 

1   0/8? 

1    1/0 

1  0/7J 

Z  3/0 
lOOi  6% 

1 

6 

6 
Bt. 

6 

6 
Bt. 
Bt. 

6 
-  6 
Bt. 

2 

2 
St 
lb 
Bt. 

6 

6 
Bt 


2/0 
0/7J 
44% 
2/8 
4/2 
4% 
6Z 


4J% 

2/92 

4% 
5/0 
4% 
f/0 
2/3 
4i% 


10  5/0 

100    4% 

1      .. 

l'0/8i 

1  0/74 

61  .. 

12'  12/0 

lOU    iX 


1 

1 

Bt. 

8t. 


1/0 

o/a 
*x. 

lUU    4W 

loo  16/e 

Ivl    lO/O 

5    lux 

5   3/IJ 

lOO   4% 


UECTRIC  RAILWAYS  &  TRAMWAYS 

Metrojmljtan  Pistrict  Eftilway  Ord 

Po.     Extpnsion  Pref.  (5  per  Cent.)   .... 

Do.     Assented  Fxt.  Pref.  (Int.  Guar,  by 
Vni.  Elec.  Klys.  Co.  of  London.  Ltd.) 

Do,     3  per  Cent."Conpoltd.  Kent-charge 

Do.     4   per  Cert.  Midland  Rent-charge 

Do-    Ouar.  Stock  4  per  Cent 

Po.    6  percent  Perp.  Deb.  Stock  

Do.     4  per  Cent,  Ditto 

New  Gen.  Tract.  6  per  Cent.  Cam.  Viet.; 
PotterieB  Electric  Traction  Ord 

To.    6  per  Cent.  Cnm.  Pref.  

Do.    4*  per  Cent.  Deb.  Stock    | 

R  Met.  Elec.  Trams.  &  Ltg.  6%  Cm.  Pref.j 

Do.    4  per  Cent.  Peb.  Stock 

Sunderland  Diet.  Elec.Trm8.6J:lstMt.Db. 
rnderground  Elec.  Rts.  Co.  of  London... 
Yorkshire  (W.B.)  Elec.  Trams.  Ord 

Po.    6  per  Cent.  Cnm.  Pref.   

Do.     4J  per  Coot,  lat  Deba 

ELECTRIC  MANUFACTURING,  tt. 

Aron  Electricity  Met«r  Ord 

Do.    6%  Cum.  Pf.  fex  on  a/c  arrears).. 

tBabcock  &  Wilcox  Ord 

f  Do.    Pref. 

British  Icsnlated  &  Helsby  Cables  Ord. 

Do.    6  per  Cent.  Pref. 

Do.  4*  per  Cent.  1st  Mort.  Deb.  (red.) 
British  Tboms'n-Housfn  i^X  Ist  Mt.Db. 
British  Westinghonse  6  per  Cent.  Pref... 

Do.    4  per  Cent.  Mort.  Deb.  Stock 

Brush  Electrical  Engineering 

Do.    6  per  Cent.  Pref.  non.Cum 

Do.    4J  per  Cent.  Perp.  Ist  Deb.  Stock 

Do.    Perpetual  2nd  Deb.  Stock    

Callender's  Cable  Con.  Ord 

Do.    6  per  Cent.  Cum.  Pref.  

Do.  4J  per  Cent.  Ist  Mort  Deba.  (red.) 
Castner.Kellner  Alkali  Co 

Do.     4i  per  Cent.  1st  Mort.  Deb.  (red.). 

Chadbnrn's  (Ship)  Telegraph  Ord 

+  Do.    6  per  Cent.  Cum.  Pref.  

Consolidated  Blectrical  Co 

Consolidated  Signal  Co 

Do.    6  per  Cent.  Cum.  Pref.  

♦Crompton  4  Co.  (Nos.  1  to  86,000)  

Do.    6  per  Cent.  1st  Mort.  Deba.  (red.). 

Davis  &  Tinimins 

tDick,  Kerr  &  Co.  Ord 

t  Do.     6  per  Cent.  Cum.  Pref. 

Do.    4J  per  Cent.  Deb.  Stock   

Edison  &Swan  United  ("A"8h.)(£3pd.) 

Do.    (£6  paid)    

Do.    4  per  Cent.  Mort.  Deb.  Stock  (rd. ) 

[f  Do.    6  per  Cent.  2nd  Deb.  Stock 

Edmundsou'e  Elec.  Corp.  Ord.    ...  - 

Do.    6  per  Cent.  Cum.  Pref.  

Do.  4 J  per  cent.  1st  Mort.  Deb.  (red. ) 
Electric  Construction  Co 

Do.     7  per  Cent.  Cum.  Pref.  

Do.  4  percent.  Perp.  1st  Mort.  Jebs. 
General  iElectric  (1900)  5%  Cum.  Pref.... 

1  Do.    4  per  Cent.  1ft  Mort.  Deba 

Denley's  Telegraph  Worka  Ord 

Do.     4i  per  Cent.  Pref.   

Do.  4j  per  Cent.  1st  Mort.  Deb.  Stock 
India  Rubber,  Gutia  Percha,  4c.,Wrk». 

Do.     4  per  Cent.  Deba.  (red.) 

I^'ational  Elec.  Constniction  Co 

Bichardsons,  WeBtgarth  i  Co. ,  Ltd,  Urd. 

Do.    6  per  Cent.  Cum.  Pref. 

To.  4J  per  Cent.  Perp.  Deb.  Stock  ... 
Simplex  Conduita  Ord 

Do.    6  Iier  Cent.  Cum.  Pref 

lelegrsph  Construction  &  Maintenance 

1)0.  4  per  Cent  Deb.  Bonda  (1909)  ... 
Vickera,  Sons  &  Maxim,  Ltd.,  Ord 

Do.     b  per  Cent.  non.Cum.  Preference 

Do.    B  per  Cent.  non-Cum.  Preferred 

Do.    4  per  Cent.  Ist  Mort.  Db.81i.(red) 

Do.    4J  per  Cent.  2nd  Mort.  Deb.ired.) 

Do.    6  per  Cent.  3r.l  Mort.  Debs.  Hcrip. 

.).G.\VbitoACo.6',  Cm.  Pref. 

\Viilan8  &  Robinson  Ord 

Do.    6  per  Cent.  Cum.  Pref. 

Do     4  per  Cent.  Ist  Mort.  Deba. 


TELEGRAPHS. 
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10 
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20 

6/0 
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4« 

Bl. 

26/0 

HI. 

17/6 

Bt. 

*Z 

10 

2/6 

Ht. 

4% 

lUO 

*X 

26   45; 

10'  6/0 

100    4J% 

2b  &2/e 

11* 

(1 
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11 

1 
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1/8 
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*Z 
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10 
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10 

20,  e 
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10 

«/0 
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Continued. 

13  —14 

24  —59 

60  -5R 

75  —78 
99  —103 
68  —63 

126  — 12S 
Si  -86 

i-| 

4-3 

92  -95 

J-1 

76  —80 
78  -82 
43  —47 

i-l» 

3  —3* 

84  —87 


3i-4 
li-if 

6^-6} 

6  — 6i 

103  —106 

91  —96 

5    S» 

IS Ifi 

40  —46 

»*i 

68  -73 

60  —54 

9J-103 

6J-6J 

1074- lo9j 

Ifs-liJ 

103  —107 
!S-1A 
H-lr'8 

i-i 
lA-iS 

l^-lr's 
98  -lol 

J-IJ 

lA-liV 

1  -1». 

101  -104 

i-K 

14-24 
76  ■  79 

84  —87 

i-S 

4-1 

59  —(6 

;  11 

lu       is 
li-li 

66  —JO 
74-8 
64  -88 
104-114 
5  -64 
107  —109 
lfi4— 17* 
1,7  —99 

8   i 

86  —88 

14 

6* 

32  —34 

101  -103 

U-13 

)  -1« 

101  —lot 

104  —106 
104  —106 
104  -106 

84-94 

S-ii 

2J-Si 
72—70 


£  ».  d. 


6  7 
3  17 
3  17 

3  3 

4  13 
4  13 

8  0' 
6  0 
4  14 
6  0 
6  0 
6     2 


8  2 
6  14 
6  6 
i  11 
6  11 
4  3 
4  2 
6  14 
4     1 


6     6 

3  17 
8     4 

4  9 
4  16 

3  is 
i    6 

4  14 

8  17 

4  0 

9  4 

5  6 


Amazon  Telegraph  .f 2 — 3 

Do.     6  per  Cent.  Deba.  (red.;    90—98 

Anglo-Amencan 68  —61 

Do.    Preferred    1034-1044 

Do.     Deferred     17  -174 

tCommercial  Cable  4  per  Cent.  Deb.  Btk.  63  —90 

Cuba  Hnbmarine  Ord 74—84 

Do.     Prefereni  e  10  per  Cent 16-17 

triirecl  SpuniKh  Ord S  — SJ 

(Do.     10  per  Cent.  Cum.  Prof.    8—9          0 

Do.    44  pir  Out.  Del. !lDO%— 1031i    4 

Dirrd  United  Klates  Cable  1  li^— U)      " 

Direct  WesllndiaCable4JXitg.Db.(rd.)  100  — 10« 

Eaalem  Ordmary    I  186—189 

D...    34  tier  Cent.  Pref.  8U.ck  |  8)  — b7 

Do.    4  i>i  r  Cent.  Mort.  Deb.  Btk.  (red.)  103  —106 

Eastern  Extension  12] — IH^ 

Do.    4  ler  Cent.  I)rb.  Block  1111—103 

Eastern  A  H.  Alrican  4^  Mort.  Deb.  1909  Wl-lOl. 

!     Do.    45;  Mauritius  Huh.  Deba.  (red.)  ...  1014-loal 

<  O.N.  CI  Copenhagen),  with  Ciiup<.n  74...  iO  — 82 

llaliraiAHerniuda4KlatMt.Db.(red.)  110  —102 

Jndo-European 66  — 69 

MarksT  Compauiea  Common  [     18 — 72 

Do.    I'relerenie    68  —72 

Marconi's  Wireless 'leleg.  Co 

Pa<  iHc  &  Eurupi:  D  Tel.4%Uuar.Db«.(red.) 

Wist  Coa^t  ot  Anirrica 

Do.    4  per  t  enl.  Ueba 

^eil  India  ii  I'anania  

Do.     0  pi  r  CcMI.  Isl  Pret 

Do.    0  per  Cebt.2nd  Pref. 

Do.    6  per  Cent.  Deba 

l^eBtem  'ielrgraph    

Do.    4  percent.  Deb.  Block  (red.) 

Wealem  I  nion  Jrlrgh.  f  1,000  41  Bonda 


•    III  caluiilallng  the  yielda  allowance  haa  been  made  lor  Kcrned  Interett  but  ntt  (or  redemptl 


9«  — lOS 

a -14 

M  — 1U2 
4-1 

8-^4 

bi-»i 

101  -109 

ISI-14J 

loli-lo«j 

»i  -90 


5     3     C 


7  12  0 

S    0  0 

3  13  9 
7    8  3 

4  12  0 
4  S  0 
4  14  0 


8  17    6 


6     3 

0 

8    6 

6 

6  17 

6 

4    7 

0 

4     2 

0 

8    0 

« 

4     4 

0 

7  11 

6 

6  13 

0 

7     0 

0 

10  18 

0 

6    4 

0 

9    6 

0 

4  19 

0 

7 12  0 

4  16  0 
466 

560 
6  :  6 
6  IB     6 


6  16    0 


720 
6  17  0 
6    2    0 


4  8 

5  0 

4  0 
8  16 

6  6 

5  17 


18 
16 
6 
8 
12 
11 
11 

18' 

3 

1  18 


High. 

est. 

Feb,  Ang      ISj'a 

Peb,  Aug     27 


Feb,  Aug 
Jan,  July 
Jan,  July 
Mar.Pept 
Jan,  July 
Jan,  July 
May  .... 
April,  Oct 
Feb,  Ang 
May,  Nov 
Feb,  Aug 
Jan,  July 
Jan,  July 
Jnne,  Deo 
March  .. 


76 

102* 
62" 

127 
83 


7     1    0 


I  17 
4  18 
8  1« 
i     9 


Ju,  J11I7 


April,  Oct 
April,  Oct 

July,"  Feb 
Jan,  Jaly 
Jan,  July 
Mar,  Sept 
Feb,  Aug 
Jan,  July 
March  . . 
Mar,  Sept 
Mar,  Sept 
Jan,  July 
JaD,  July 
Jan,  July 
Not,  May 
May,  Not 
Feb.  Aug 
March  . . 
April,  Oct 
August ... 
April,  Oct 
April.  Oct 
Jan,  July 
Jan,  July 
Mar,  Sept 

Sept 

Sept  .._ 
Jan,  Jtily 
Feb,  Aug 
Feb,  Ang 
Jane,  Dec 
Mar,  Sept 
Jan,  July 
May,  Nor 
Jan,  July 
Jan,  July 
July  .... 
Jan,  July 
Jtme,  Deo 
Mar,  Sept 
Feb,  Aug 
Feb,  Ang 
Mar,  Sept 
Feb,  Aug 
April.  Oct 

April 

Nov  .... 
May,  Nov 
Jan,  July 


Mar.  July 
Jan,  July 


June,  Dec 
June,  Dec 


Apr,  Oct 
Apr,  Oct 
May,  Nov 


Jane,  Deo 

June,  Dec 

F,My,Ag,N 

F,My,Ag,N 

F,My,Ag,N 

Jn,Ap,Jy,0 

Feb,  Aug 

Feb.  Aug 

April,  Oct 

April, Oct 

Jan,  July 

Ja,Ap,Jy,0 

June,  Dec 

Ja,Ap,.ly,ll' 

Ja.Ap..ly,0 

May,  >OT 

Ja,Ap,Jy,0 

Feb,  Aug 

Feb,  Aug 

May,  Nov 

Jan,  July 

June,  Deo 

May,  Nov 

Ja,Ap,Jy,U 

Ja,Ap,Jy,0 

April..,. 

June,  Deo 

May   .... 

Jan,  July 

May,  Nov 

May,  Nov 

May,  Nov 

Jan,  JuIt 

»lr,Jn,oi) 

June,  Deo 


If* 


100 


BJ'a 
9=4 


13S 

lj>. 
102j 
lOlJ 
106) 
i06 


Low. 
est. 
13J 


iroj 
60 

1154 


IJ 

l."« 


14i 
lt.4 


n 


104  i    108  J 

i'{»;  i'4 

9i>i     88j 


18J  I  13,t 

1384   isei 

S04      86J 
1"4«    lOiJ 

lU2i    lOli 


14 


U 

4% 

6% 

5/0 

0/7* 

0/6 

ex 

6S. 

e/0 

lol  e/o 

6,  2/6 

St.:  3JZ 

St.!  4% 
1,  1/0 
1|  0;7i 

St.:  4% 

St.    ii% 


6/0 

2/6 


TELEPHONES. 

tAmer.  Telephn.  &  Telegh.  Cap.  St 

Do.  CoU.Truat  $1,0004  per  Cent.  Bds 
AngloPortug'se  TeL  6%  1st  Mt.Db.  Stk. 

Chili  Telephone  

Monte  Video  Telephone  Ord, 

Do.    6  per  Cent.  Pref. 

National  Co.  Pref.  Stock  

Do.    Def.  Stock 

Do.    6  per  Cent.  Cum.  let  Pref.   , 

Do.     6  per  Cent.  Cum.  2nd  Pref. 

Do.  6  per  Cent.  non-Cum.  3rd  Pref. ... 
•  Do.    Deb.  Stock  3^  per  Cent,  (red.)    ... 

Do     4  per  Cent.  Deb.  Stock  (red.) 

Oriental 

Do.    6  per  Cent.  Cum.  Pref.  

Do.     4  per  Cent.  Red.  Deb.  Stock 

,  Telephone  Co.  of  Egypt  44S;Db.Stk.(rod.) 
United  River  Plate 

Do.    5  per  Cent.  Cum.  Pref. 

Do.     44  Deb.  St.  Red | 


FINANCIAL,  INVESTMENT,  Ac. 


130  -131 

91  —94 

99  —102 

8  —84 

1-1* 

5-1 

109  —HI 

118  —120 

lOi-lli 

loi-llj 

bl-fi 
9S4-li,0J 
102  —101 

ij-ii 

l.'c-l.l 

89  —9-' 

99  —102 

(^-71 

6  — 6J 

lOIA— lOE* 


£  s.  d. 

5  18     9 
4     6 

4  18 
4  14 

6  4 
0 
8 
0 
6 


8/0  Elec.  A  Gen.  Investment  6%  Cam,  Prof.        34 — 4 

20    (Globe  Telegraph  &  Trust ;     I'.J- lU 

3/0    f  Do.    6  per  Cent.  Pret log- 14^ 

6%      Submarine  Cablea  Trnat  (Cert.) 130—133 


COLONIAL  AND  FOREIGN  ELECTRIC 
RAILWAYS,  TRAMWAYS,  Ac. 


Bt. 


Et. 


100! 


6 
10 

at. 

6 

100 

IW 

600 
6 


Anglo-Argentine  6%  Cum.  1st  Pref.  .. 

t  Do.     10;?.  Noncum.  2nd  Pref.  

Do.     Permanent  6%  Deb.  Stock  i 

Auckland  Elec.  Trams.  bZ  Deb.  (red.)... 
Brisbane  Electric  Trams.  Invest.  Ord.... 

Do.    6  per  Cent.  Cum.  Pref. 

Do.     44  per  Cent.  Db.  Prov.  Certs 

British  Columbia  El.Ry.Df.  Ord 

Do.    Pref.  Ord.  Stock 

Do.     6%  Cum.  Perp.  Pref.  Stock 

Do.    4J  per  Cent.  1st  Mort.  Debs 

Do.     \  ancouver  Power  Debs 

t  Do.     4}%  Perp  Con.  Deb.  St 

Buenos  Ayres  Elec.  Trams    (1901)  Ltd. 

I      Deb.  St 

Buenos  Ayres  Grand  National  Ord.  

I     Do.    6  per  Cent.  Cum.  Pref.  

Do.     6J  per  Cent.  Pref.  Debs.  

Do.    b  per  Cent.  1st  Deb.  Bonds 

Eu^nos  Avres  Lacroze  Trains  1st  Mt.  Db. 
Buenos  Ayres  Port  &  City  Tram.  1st  Mt. 

Deb.  Slock  £76  Paid   

1   Calcutta  Iramways  (1  to  137,610)  

Do.     6  per  Cent.  Cum.  Pref.     

Do.    4j%  1st  Deb.  Stock  (red.)    

Cape  Electric  Tram  Shares 

City  of  Buenos  Ayres  Trams  Co.  f  l904jSh. 

Do      4  per  Cent.  Deb.  Stock 

J  Colombo  Ir.  4  Ltg.  6%  1st  Mt.  Db 

Electric  Traction  Co.  of  Hong  Kong  5 

per  Cent.  1st  Mort.  Debs 

Havana  Elec.  Ky.  Con.  Mt.  6%  $1,000  60 

year  Coup.  Bds 

I  Kalgoorlie  Elec.  Trams  Sh 

Do.     6perCeut.  "  A  "  Deb.  Stock 

Do.     6  percent.  "B"  Ditto 

.  Li^bon  Elec.  Trams.  Ord 

Do.     6  per  Cent.  Cum.  Pref. 

Do.    6  per  Cent.  Reg.  Mort.  Debs  

Msdras  fclcc.  Trams.  6%  Deb.  Stk 

Manila  Elec.  Ry.  31,000  Gold  Bunds 

Mexico  Trams  Oo.  Com.  St 

Lo.    Gen.  Con.  Ist  Mort.  6.  Gold  Bds.... 
Monlreat  bt.  Ry.  Sterling  44  per  Cent. 

Debs.  (1022)  (Nos.  601  W)2,IH0)  

Perth  Klcc.  Trams  Ord  

I     Do.     lat  Mt.  Db.  Slock  

hangoon  Elec.  Trams  &  Supply  Co,  6^ 

Cum.  Pf. 

Do.    HZ  1st  Mori,  Deb.  Sik 

f  Sao  Paulo  Tramway,  Light  &  Power  Co. 

$100  Stock 

Do,    6  per  Cent.  1st  Mt.  1^600  Db 

Toronto  Ry  Co.  Isl  Mt.  4)^  Ster.  Bonds 


COLONIAL  AND  FOREIGN  ELECTRICITY 
SUPPLY  &o. 

8/0      Adelaide  Elec.  S'ply  Co.  8XCu.Pr.   


1    5% 


64-64 

6g-8J 
143  -148 
103  —106 

4)J-4!S 
4».". g  .( 

lOu  —104 
136  —140 
117  —121 
105  -lUr) 
WJ  —105 
lol— 104 
101-106 

97  —102 

n-n 
4  -44 

100  —105 

101  -104 

9£J-97i 

61  —66 

54-53 

4j-6t 

103  —106 

6«  — J| 
9H  — lUS 
90  -93 


83 


-93 


6/0 

44% 
4/9 

f>X 

6% 


St.     6X 
Bt.    tX 

St.    6% 

lOs    OfS 

i!o/74 


8t. 

«" 

SCO 

iX 

St. 

It 

600 

6X 

1011 

«/2 

I 

W? 

1 

12|l 

HI. 

'X 

6 

»/& 

100 

•1 

.. 

»x 

•  • 

Od. 

Bombay  K.  8.  *  T.  e>.  Cm.  Pf. 

Do.     4J  per  Cent.  Deb.  8tk.(red.)  ] 

Calculla  Elec.  Supply  Ord 

ICHniiiliiin  Oeii.  Blcc.  tlo.  0>ni.  81 

CBslnerKlci^rolylic  Alkali  Cu.(of  11,8.  A.) 

Isl  Moil.Sll.'Debs 

Elect.  De\elopiiieiit  Co  of  Ontario 

Elec.    I.lg.   &L  Trac.  Co,  of  Ami.  6  per: 

Cent.  Cuni.  Pref. | 

Do.     (.  per  Cent.  Deb  SUick  

Elec.  htipplv  Co.  of  Victories  per  Oonl. 

Ist  Mori.  bel..  SI 

Indian   hire.  Hup.  ii  Trac.  Co.  Conitu. 

Deb.  81.  Rd I 

Kalgoorlie  Elec.  Power  A  Ltg.  Ord.  

Do.     0  per  Cent.  Cum.  Prer ! 

Madras  K.  H.  Oorp.  6  per  Cent.  Cousin. i 

Deb.  St 

Meiicnn  Elec.  Light  Co.  bX  lit  Mori.: 

Oold  Donda    

Molican  Li.  A  Power  Co.  Com.St 

Do.   6X  1>I  Murl.Uold  Bnda.    

Monlnal  Ll.  lll..ti  l'.»ci  Co.  Cap.  St.... 

Kiver  Plato  F.leclricily  Co.  Ord 

Do.     0  per  tlent.  non-Cum.  Prof  

|l<».     6  per  Cent.  Deb.  Slock 

IKuaano  Klee.  Ik),  u;;.  Prof.  (1-20,000) 

bhawinlfian  Water  li  Power  Co.  Cap.  BU 

IM.    6perC«nt.Bdi. I 

Viclona  Falls  Power  Co.  Pref I 


6 
6 
6 
5 
6 
4 

3  9 
8  17 
6  16 

4  11 
4     7 

4  12 

5  10 
4  11 
4     4 


86  —90 

sS — as 
86  -8) 
61  -69 

1-lJ     ' 

1  -li 
02  -97 
93  —16 
S»  -88 
131  —133 
92  -U3^ 

103  —105 

101  —101 

64-68 
9a  — IJU 

151  -156 
9J-100'. 
9/  —  W 


6-54 
9i-10i 
»4  — 9« 
0  —7 
102  -106 

92  —97 

8-4    804  •. 

8  -21 

as  — M 


7  10  0 

6    8  0 

4    6  0 

4  10  3 


4  12 

5  16 
4  1 
4  14 
4  1 
4  16 

4  6 

5  14 
4  19 
4  11 

4  6  9 
4  6  6 
4    0    6 

4  18    6 

5  li'  0 

6  4  6 
6  15    6 

5  2    6 

6  12  0 
5  4  6 
4  13  0 
4    5  0 

"  3 


Jan,  July 
Mar,  Sept 
August . . 
Nov  .... 
May,  Nov 
Feb,  Aug 
Feb,  Aug 
Feb,  Aug 
Feb,  Aug 
Feb,  Aug 
June,  Dec 
Jan,  July 
April,  Oct 
April,  Oct 
Jan,  July 
Jan,  Jtily 
July  .... 
Jane,  Dec 
Jan,  July 


Jan,  July 
Sp  DcMr  Ju 
SpDcMrJu 

April,  Oct 


April,  Oct 
Jan,  July 
June,  Deo 
Jan,  July 
May  _.. 
May,  Nov 
Jan,  July 
Mar,  Sept 
May,  Nov 
Jan,  July 
April,  Oct 
Jan,  July 


Ja,  Jal.. 

Feb,  Aug 
Jan,  July 
April,  Oct 
Mar,  Sept 

Feb,  Aag 
Mar,  Sept 
Jan,  July 
Jan,  July 


lA 

no" 

118i 
104 


I.'. 


4  6    3    F,My,A,N 
3  17     "J  I  Juno,  Dee 

5  6    6     May,  Nov 


6  1)    0 
6  11    0 


6  12 
8  11 
4    0 

4  16 

5  3 

6  4 

5  14 

3  0 

6  7 

4  5 
6  13 
4  16 

6  6 
I  10 


June,  Dec 

Feb,  Aog 

Jan,  Joly 
Jan,  July 
July  .... 
Jan,  July 
Jan,  July 
Jan,  July 
Feb,  Aug 


Feb,  Ang 
May  .... 
Jan,  July 


'.'. 


Sil 


81      j7 


135 
'Jii 


191 

n 


5  16    0  ..  16«      15! 

5  0    0     June,  Deo  -ooi     ii.<( 

6  1    0     Feb,  Aug  ,  9.-1     ai 


9    0     Mar,  Sept 
6    3 
a    9 

0 

6 


«  U 


6    2    t 
6  16    9 


1 

I  6  13  » 

90-93    '  6  1  8 

80-40     15  0  0 

!  7  li'  0 
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